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b1.0.02.05 «XumMusa»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HarnpaB/eHMI0 NOAroTOBKM (cneunanbHocTn) 15.03.05 KOHCTPYKTOPCKO-TeXHOJIorMYyeckoe obecneyenune
MaLLUUMHOCTPOUTEJIbHbIX MPOU3BOACTB, YTBEPXKAEHHOIO NPrUKaszoMm MnHncTepcTea obpasoBaHns U Haykm PO

oT Ne 1044 o1 17.08.2020 1 cooTBeTCTBYHOLLErO y4ebHOro nnaHa.

Pa3paboTymk PMNM:

JloUEHT, KaHANMAAT XUMUYECKUX
Hayk

(BOMKHOCTbL, CTEMNEHb, YYEHOE 3BaHue)

3aBenyowni Kagpenpow

COl'JTACOBAHO:

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

PykoBoanTenb obpa3oBaTenbHON
nporpammbl

3aBeayoLLNA BbiMyCKatoLLen Kadhenpon

T.B Cypakosa

(®1no)

B.A. bnaToB, LOKTOP
XUMUYECKUNX HaYK, npogeccop

(PUO, cTeneHb, y4yeHoe 3BaHMe)

B.A OImuTpues, KaHonaaT
TEXHUYECKNX HayK, AOLEHT

(PUO, cTeneHb, y4yeHoe 3BaHMe)

A.®. [leHNCEHKO, [OKTOpP
TeXHN4YeckKnx Hayk, npogeccop

(PUO, cTeneHb, y4eHoe 3BaHME)

P.l'. FpuwwH, KaHonoaT
TEXHUYECKNX HayK, AOLEHT

(PUO, cTeneHb, y4yeHoe 3BaHMe)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnbi)
KOMNeTeHLUH!

Kop u
HauMeHoOBaHue
KOMNEeTeHLUHU

Kopn, u» HauMeHoBaHue
MHOMUKaTOpa BOCTUXEHUA
KOMNEeTeHLUUH

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

YHuBepcabHble KoMMneTeHuuun

CuctemMHoe 1
KpuUTnyeckoe
MbILLEHNE

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

YK-1.1 BbinosiHAET NoncK
HeobxoanMon nHgopmaunn,
€€ KPpUTMYECKNA aHann3 un
obobLaeT pesynbTaThbl
aHanu3a 4N peweHns
NOCTaB/EHHON 3a4a4n

3HaTb OCHOBHbIE 3aKOHbI
opraHnyeckom un
HeopraHn4eckon XuMnu,
KJlacCMurKaLmo 1 CBONCTBA
XUMUYECKNX N1EMEHTOB,
BELLECTB 1 COeQMNHEHWNN

YMeTb NCnoJsib30BaThb
OCHOBHbIE 3JIEMEHTapHble
METObl XMNYECKOT O
nccnenoBaHUs BELLECTB U
coeguHEeHNN

YK-1.2 icnonb3yeT
CUCTEMHbIN NoaxoA Ans
peLLeHns NoCTaBEHHbIX
EEED

Brnagetb meTogaMu
npoBeneHnst PU3N4YECKOro un
XMMNYECKOro 3KCNepumMeHTa
N MaTeEMaTUYECKON
06paboTKM NonyyYeHHbIX
pe3ynbTaToB, €ro aHaan3a u
0606LLeHNs; cocTaB/IeHUA
oT4yeToB 0 paboTe ¢
aHaN30M pe3ysibTaToB

YMeTb NCnoJsib30BaThb
OCHOBHbIE 3JIEMEeHTapHble
METObl XUMNYECKOTO
nccnenoBaHUs BELECTB U
coegunHEeHNN

2. MecTo gucunnauHbl (Mopyns) B CTPYKType obpasoBaTesibHOW NPOrpaMMmbl

MecCTo AMCUMNINHBI (MOLYNS) B CTPYKTYype obpa3oBaTesibHON Nporpammbl: 6a3oBas YacTb

Kopn

KoMn MpepwecTBylowune
eTeH AUCLUNJINHDI
uuum

MapannenbHo ocBanBaeMble

AUCUUMJIUHDbI

nocnep,ylom,ue AUCUUNJIUHDbI




VcTopusi HayKn N TEXHUKM;
MaTemaTuKa; MoaroTtoBka K
npoueaype 3alnThl 1 3awmTa
BbIMYCKHOW KBANNMNKALMOHHON
paboTbl; MpakTuKo-
OPVEHTUPOBAHHBLIN NPOEKT;
TeopeTnyeckas mexaHuka; Teopus
MexaHU3MOB 1 MaLnH; YyebHas
npakTuKa: MPOeKTHaa NPaKTuKa;
du3rka

MaTemaTuKa; lNpaBoBefeHue;
YK-1 YyebHasi NpakTUKa: NPoeKTHas
npakTuka; ®usmka

3. 06beM aucuunnuHbl (Moayns) B 3a4eTHbIX eAMHUL,AX C YKa3aHUeM KoJIM4ecTBa
aKaheMn4YecKux 4acoB, BbiAesIeHHbIX HA KOHTAaKTHYI0 paboTy oby4alowmxcs ¢
npenogasaTesieM (No BUAAM y4eOHbIX 3aHATUHA) M HA CaMOCTOATENIbHYIO paboTy

obyualowmxcs
Bcero yacos 1 cemectp
Yacos /
- / 4yacoB B
Bup yuebHoMn paboThl . 4acoB B
3N1IeKTPOHHOM .
dbopme 3/1IEKTPOHHOM

dhopme

AyaouTopHas KOHTaKTHas pabota (Bcero), 48 48

B TOM 4yucne:

JNlabopaTopHble paboTsl 32 32

Jlekuunn 16 16

BHeayauTOpHas KOHTaKTHas paborta, KCP 4 4

CamocToaTenbHas paborta (Bcero), 65 65

B TOM Yyucne:

BbIMNOJIHEHME 3a4aY, 3a4aHui, YyNpa>kHeHW (B TOM Yucne 35 35

pa3HOYpPOBHEBBLIX)

COCTaBJIEHME KOHCMEKTOB 30 30

KoHTposnb 27 27

UToro: yac 144 144

UToro: 3.e. 4 4

4. Copep>xaHue AUCLUNINHBI (MOayNa), CTPYKTYpPUPOBaHHOE MO TeMaM (pasaenam),
C YKa3aHUEM OTBEL,EeHHOIro Ha HUX KOJZIMYeCcTBa akafeMU4YeCKUX 4acoB U BUAOB
y4yeOHbIX 3aHATUMH

Bupbl yuebHOM
Harpysku u ux
Ne HamMeHoBaHuWe paspaena AUCLUNUHDI TPYROEMKOCTb, Hachl
paspena
n3|np|n3|cec|Beero
Yyacos
1 1. TeopeTnyeckune OCHOBbI XMMUU 41810 22 34
2 2. O6bLme 3aKOHOMEPHOCTU XUMUYECKIX MPOLIECCOB 4 18 0 12 24
3 3. Teopusa pacTBOpOB 21410 9 15
4 4. DNeKTpPoXMMmUYecKmne npouecchl 4 112 0 8 24




5 5. CneunansHble pasgensl XMMun 210 14 16

KCP| 0 | O

Koutponb | 0 | O

oO|]OoO | O] O

Utoro| 16 | 32 65 144

4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH

KonuyecTtBo
Copep>xaHue nekuum 4yacos /
Tema nekuumn (mepeyeHb AMAAKTNYECKNX €AUHNLL: 4acoB B
pacCMaTpMBaEMbIX MOATEM, BONMPOCOB) | 3NEKTPOHHOM

¢dopme

Ne HaumeHoBaHue
3aHATUA paspena

1 cemecTp

XUMKS - HayKa O BeLLecTBax n nx
npespaLleHnax. XMMnyeckoe siBfeHue.
XMUYeCKnn sKBnBaneHT. MonsipHas
MacCa 3KBUBAIEHTA MPO-CTbIX U CIIOXKHbIX
BeLwecTB. MonsipHbI 06beM 3KBMBaJIEHTA
ra3oB. 3aKOH 3KBMBaJIeHTOB. OCHOBHbIE
KJlacCbl HEOPraHMYeCKnX BeLLecTB:

OKCU bl (OCHOB-HbIE, KNCJIOTHbIE,
amoTepHbIE), TMAPOKCUAbI (OCHOBHbIE,
KNCNOT-Hble, aM(POTEpPHbIE), CONU
(cpegHue, Kucnbie, OCHOBHbIE).
CoBpemeHHas Teopusi CTPOEHNs aToMa
(a4po, aNeKTpoHbI). KBaH-ToBO-
MexaHn4yeckas Moesib atoMa.

Tema 1.1.0cHoBHble | KopnycKyspHO-BOJIHOBOW Ayasin3M

1. TeopeTuyeckue NMOHATUA XUMUK 3NeKTPOoHa: ypaBHeHue 3. LpeanHrepa,
OCHOBbI XIMUW Tema 1.2. OcHOBbI NPUHLUMN Heon-peneneHHocTu B.
CTpoeHus BellecTBa | [en3eHbepra. KBaHTOBbIE YMCAa,
aTOMHble opbuTann. MHOro31eKTPOHHbIE
aTO-Mbl, 3KpaHupoBaHue. MpuHUMMbI
3aMoJIHEHNS aTOMHbIX opbuTanen
3NeKTPOHaMu: npuHUmMn MNaynu, Nnpasuo
l'yHAa, NPUHLAMN HaUMEHbLLEN 3Hepruu,
npasuia KnevykoBCcKoro. Mpo-ckok
(MpoBan) 31eKTPOHa. DNEKTPOHHLIE 1
3NeKTPOHHO-Trpauyeckrne opmyJibl.
CBolCTBa aTOMOB: MOTEHUMaN
NOHM3aLMNKN, CPOLCTBO K 3JIEKTPOHY,
3NEeKTPOOTPULATESNIbHOCTb, CTEMNeHb
okucneHuns. CoppemMeHHas
hopmynnposKa Mepnoany4eckoro 3aKoHa.
MoHaTme 06 s-, p-, d- anemMeHTax.




1. TeopeTuyeckue
OCHOBbI XVIMUK

Tema 1.3
XuMmnyeckas cBa3b 1
CTPOEHME MOSIEKYN

XvMUYeckas CBsA3b: ONpefeseHune,
MexaHn3M obpa3oBaHus. JHep-
reTmyeckas amarpaMma AByX
B3aMMOeNncTByLWwmnx atomos. Oc-
HOBHbIE BUAbI XUMUYECKOI CBA3N:
KOBaJieHTHas (NoaspHas 1 He-nosspHas),
MoHHas, BogopoaHas. CBOMNCTBa
KOBaJIEHTHOWN CBSA3MW: HAaMpPaBJIEHHOCTb,
HacCbILLL@eMOCTb, NOJIAPU3YEMOCTb.
MoHsATHe o rmbpuanaLmm aToMHbIX
opbuTtanen. OoUHapHbIe N KpaTHbIE
CBA3W. [JOHOPHO-aKLLeNTOPHbIN MEXaHN3M
obpa3oBaHMs KOBAJIEHTHOW CBA3N.
DNEKTPUYECKUA MOMEHT AMUMONS,
NONSPHOCTb MOJIEKY U MPOYHOCTb
XUMUNYeCcKon cBs3n. loHHas CBA3b 1 ee
CBOWCTBA: HE-HAMpPaB/IEHHOCTb U
HeHacbIWaeMoCTb. CTPYKTypa MOHHbIX 1
MONEKYNSAPHBIX COeQNHEHWNN.
BomoponHas CBA3b 1 MEXMONEKYNSPHbIE
B3aVMMOJENCTBUSA, NX CBA3b C
U3nYeCcKMMUN CBONCTBAMU BELLECTB.
KoMMeKcHble COeAVHEHNS, NX
CTPYKTYpa 1 knaccugpukauusa. lo-
BeJeHMe KOMMIEKCOB B pacTBOpaXx.

2. Obwme
3aKOHOMEPHOCTM
XUMUYECKUX
npoLeccos

Tema 2.1
TepmognHaMuKa
XUMUNYECKMX
peakuui

MpeameT TepMognHaMumkn. OCHOBHbIE
MOHATUSA: CUCTEMa, Pa3a, KOMMOHEHT,
TepMoAMHaMM4yeckKme napameTpbl 1
yHKLUMKN. 1 3aKOH TEPMOLNHAMUKM,
paboTa, BHyTPEHHAS SHEPr s, SHTalb-
nus, CTaH4apTHasa 3HTaNbNUS
0bpa3oBaHMs BELLECTB. 2 3aKOH
TepMoAnHaMmkm, o6paTMMOCTb
MpoLEeCcCoB, HanpaB/ieHNe NpoTeKaHus
MPOLECCOB B 3aKPbITbIX CUCTEMAX;
3HTPONUSA, CTaH-[apPTHasA IHTPONUSA
obpa3oBaHmMa BelecTB. IHeprua MNbbca
(n306apHO-N30TEPMUYECKUIA MOTEHLMAN)
KaK KpUTepuin BOSMOXXHOCTY 1
HanpaB/ieHNs MPOTEKAHNSA XUMNYECKINX
MPOLECCOB B OTKPbLITbIX CUCTEMAX.
CtaHpapTHas aHeprus M'mbbca
obpasoBaHus BewwecTB. CocTOsSHNE
paBHOBECKSA, KOHCTaHTa paBHOBECUS U ee
B3aMMO-CBA3b C aHepruen Mmbbca.
TepMoxuMmyeckne ypaBHeHNs. 3akoH
lecca n cneacTensa n3 Hero. PacyeT
n3MeHeHus sHeprum M'mbbca, sHTanbMUK,
SHTPOMUU NPU NPOTEKAHNN XUMUYECKNX
npoL,EeccoB.




2. Obwwme
3aKOHOMEPHOCTM
XNMUNYeCKnX
npoLeccoB

Tema 2.2.

XuMnyeckas
KUHETUKa N
paBHOBecue

lpenomMeT 1 0OCHOBHbIE NMOHATUSA
XUMNYECKON KMHETUKN: MEXAHU3M
peakLuu, rOMO- U reTeporeHHble
peakuunmn, MONeKynapHOCTb peak-Lni.
lMoHsATHE 0 CKOPOCTM peakuuu,
KUHeTu4yeckas Kpueas. 3aBUCUMOCTb
CKOPOCTU peakLnn OT KOHLLeHTpaLum
pearunpyoLmx BeLwecTs - 3aKoH
LEeNCTBYIOLWMX Macc. Mopafok peakuny,
KOHCTaHTa CKOPOCTU peakLmu.
3aBUCUMOCTb CKOPOCTU peakLuu oT
TeMnepaTypbl: Npasuio BaHT-Modda,
ypaBHeHne AppeHunyca. MoHATrne 06
3HepreTnyeckom bapbepe, aKTUBHbIX
YyacTuuax, sHeprun akTuea-unn. NoHsatne
0 reTeporeHHOM 1 roMoreHHoM KaTanuse
1 KaTanusaTo-pax. ObpaTumele 1
HeobpaTuMble peakuun. XuMmyeckoe
paBHOBeCKE, KOHCTaHTa paBHOBeCKS.
OcHoBHble (haKTopsbI, onpeaensioLe
Hanpas/ieHne Te4YeHns peakunm n
COCTOAHMe paBHoBecua. MpuHumn Jle
WaTense.

3. Teopus
pacTBOPOB

Tema 3.1. Teopus
pacTtBopoB. Obuias
XapakTepucTuka

OnpegneneHune n Knaccugukauus
pacTBopoB. Cnocobbl BbIpaXKeHNs
KOHLLeHTpaLun pacTBOPOB: MacCcoBas
L0/151, MaccoBas NMpoLeHTHas, obbeMHas
L0N15, MONSIpHas, MoJiApHas
KOHLLeHTpaLua 3KBMBasieHTa. BogHble
PacTBOPLI 3/IEKTPOINTOB, NMPOLLECCHI, MPO-
ncxonsLLmMe nNpu pacTBOPEHUN.
DNEKTPOSIMTMYECKas gMccoLmaums,
CTeneHb N KOHCTaHTa guccoumaunu.
Cnabble 1 CMNbHbIE 3IEKTPOJINTDI.
DNEeKTPOSIMTMYECKas AMCCoLMauns Boabl.
BooopofLHbIVi NOKa3a-Tenb cpeabl.
VloHHble peakunn B pacTBopax. F'magponus
coneit. PacTBOPUMOCTb ra3oB, TBEPAbLIX U
KUIOKUX BELLECTB B XKNIAKOCTAX.
ConcTBa pa3baBneHHbIX pacTBOPOB:
0CMOC, MOHWKEHNE LaBneHMs napa
pacTBOPUTENS HaL PacTBOPOM,
MOHWXEHMEe TeMMnepaTypbl 3aMep3aHuns u
MoBbILLEHWE TeMmnepaTypbl KUNeHNs
pPacTBOPOB.

4,
DNeKTPOXuMmyeckme
npouecchbl

Tema 4.1.
DNEeKTPOXnuMmnyeckme
npoLLecchbl

OKncANTENbHO-BOCCTAHOBUTESIbHbIE
peakuuu, nx knaccudrkauus. MNpowecchb:
OKWCJIeHNe, BOCCTaHOBEHNE.
Okucnntenu, BocctaHosutenu. NMpegmer
3NEeKTPOXUMUKN. [IBONHOW 31eKTPUYECKINIA
CNOW Ha rpa-HuLe MeTani-pacTeop.
MoHATKe 06 aneKTpoLe 1 3NeKTPOLHOM
noTeHuuane, ero onpegesieHue.
CTaHOapTHbI BOOOPOAHbIV 3/1EK-TPOL.
YpaBHeHne HepHcTa. MNasibBaHNYeCKMM
3fieMeHT. Knaccuukaumnsa
rafibBaHU4YeCKnX 3J1e-MeHTOB.
JNeKTpoABMXYLLAs chia
rajibBaHU4eCKNX 3JIeMEHTOB.




InekTponun3. NoTeHuran pasnoxeHus.
MpaBusia OKUCNEHNA Be-LLEeCTB Ha aHoAe
N BOCCTAHOBJIEHMA BELLECTB Ha KaToLe.
3aKOHbI 71EKTPOM3a (3aKOHbI M.
dapages). dsneHne noaspusaumm
3NeKTPOAO0B. [IpUMEHEHNe 31eKTPosn3a B
NPOMbILLIEHHOCTW. KOppo3unsa MeTannos u
. Tema 4.2, 22223&2H?AEHaBanbéi:?fob; KOPPO3MOHHbIX
' 2nekTpoan3 Tema i
DNeKTPOXuMmyeckmne 4.3. Kopposus Knacg:mcpmaumn MeTaJlsI0B Mo
npoLecchl METasI08 YCTOMYMBOCTU K KOPPO3UUN. XUMMUYecKas
KOppPOo3us. NeKTpoxmmMmmyeckas
Koppo3uns. Koppo3ns rasosas,
aTMoC(epHas, NoYBEHHas, B cpene
3NeKTponuTa. MeToabl 3alnThl OT
KOPPO3MKN: MOKPLITUA (OpraHnyeckue,
HeopraHuyeckune), MHrMbuposaHue,
3allmMTa NoTeHunasom, NpoTeKTop-Has
3awmTa.

MeTannbl B [lepnoanyeckon cucteme
3/1eMeHTOoB. Knaccudurkauma meTasnios.
MeTannun4yeckasn cBsa3b. ObLWwme
husnyeckmne n xmmmyeckne CBONCTBa
MeTannoB. ObLwne MeToabl NOSyHeHNs
MeTasI10B. TBEpLOEe COCTOAHMNE

Tema 5.1. MeTannbl | BewecTsa: aMopgHoe n
KpucTannmn4yeckoe. Kpuctasnyeckoe
CTPOEHMEe MeTaslIoB, KpUCTamyeckme
pelweT-kn. Cnnasbl MeTaNIOB, UX
Knaccuukaumsa, nHTepMeTassindeckmne
coeguHeHus. lNpuMeHeHne MeTasioB 1
NX CriaBoB.

5. CneumanbHble
pa3aenbl XMMum

WToro 3a cemecTtp:

16

WUToro:

16

4.2 Copep>xaHue nabopaTopHbIX 3aHATUM

Ne
3aHATUA

ConepxaHue N1abopaTOpPHOro 3aHATUSA
Tema nabopaTopHoro 3aHsaTUs (nepeyeHb ANAAKTUYECKUX €AUHNLL:
paccMaTpVBaeMbIX NMoATEM, BONPOCOB)

HaunmeHoBaHue
paspena

Konuuyectso
Yyacos /
4acoB B

3N1EeKTPOHHOM

cdopme

1 cemecTp

BeuwlecTBa npocTble 1 C/I0XKHbIe. OKCKABbI,
rMAPOKCUIbI, KUCNOTbI, OCHOBAHUS, COMN.
Peakummn me)xay BeLLlecTBaMm pasanyHbixX
knaccoB. OCHOBHble CNoCcobbl Mony4YeHUs

CJI0XKHbIX BELLEecTB.

1. TeopeTuyeckne Knaccbl HeopraHnyeckmnx
OCHOBbI XUMUK coenHEeHnN

BelecTBa NpocTble U CoXHbIe. OKCMbI,
rMAPOKCUABI, KNCAOThI, OCHOBAHMWSA, COMN.
Peakumm mexxay BelLeCcTBaMM pa3nyHbIX
knaccoB. OCHOBHbIe CMOCcobbl MosTyYeHUs

CJTI0XKHbIX BELLECTB.

1. TeopeTuyeckune Knaccbl HeopraHn4yeckmnx
OCHOBbI XUMUW COeNHEeHNA

KonnyecTBeHHoe onpegeneHve

1. TeopeTuyeckune XUMNYECKNIA SKBUBANEHT U XMMNYECKOro 3KBMBAJIEHTa MeTasna.
OCHOBbI XUMUN MOJISipHasA MacCa 3KBMBaJIEHTa. 3aKOH 3KBMBaAJIEHTOB. PacyeT
NOrpeLuHOCTY 3KCNepuMeHTa.

KonnyecTBeHHOe onpepeneHve

1. TeopeTuyeckune XUMNYECKNIA SKBUBANEHT U XMMNYECKOro 3KBMBAJIEHTa MeTasfa.
OCHOBbI XMMUK MOJISipHas Macca 3KBMBaJIeHTa. 3aKOH 3KBMBAJIEHTOB. PacyeT
NOrpeLlHOCTY 3KCNepuMeHTa.




2. ObLwme
3aKOHOMEPHOCTM
XUMUYECKUX
npoLeccos

OnpeneneHune n3meHeHUs
3HTaNbMUN XMMUYECKNX PeaKLA.

CTaHpapTHas 3HTasbnns obpa3oBaHuns
BELLECTB. IHTANbMNNS PeaKLUN.
KanopumeTpuyeckas ycTaHOBKa.
JKCNeprMeHTabHOE ornpeneseHne
N3MEHEHNS SHTANbMNN PeaKLum
HelTpanmusaumu. PacyeT norpewwHoCcTy
3KCMeprMeHTa.

2. 06buwwme
33aKOHOMEPHOCTK
XUMUYECKUX
npoLeccoB

OnpegneneHne namMeHeHms
SHTaNbNMN XUMNYECKNX peaKLlI/II7I.

CtaHhapTHas aHTanbnus obpasoBaHus
BELLECTB. IHTANbMNNSA PeakLuu.
KanopumeTpunyeckas yCcTaHOBKa.
JKCNeprMeHTanbHOe ornpepeseHne
M3MEHEHNS SHTANbMUN PeakLnm
HelTpanusauun. PacyeT norpewwHoCcTH
3KCMNeprMeHTa.

2. 0buwwme
3aKOHOMEPHOCTN
XUMNYeCKnX
npoLeccoB

KnHeTnKa XMMUYeCKUX peakuui n
paBHoBecue.,

brvMonekynsipHbie 1 MOHOMOJIEKYNAPHbIE
peakuuun. Peakums nepsoro nopsaka.
DKCnepuMeHTasbHOE onpegeneHne
3aBUCUMOCTW CKOPOCTKW peakLumn oT
KOHLEHTpaLmMmn peareHToB 1
TemnepaTypbl, rpaduyeckoe
n3obpakeHne. OLEeHKa TeMNepaTypHOro
KO3(hpurumneHTa CKOPOCTU peaKkLmu.
Xumun4yeckoe pasHoBecue. BivaHue
KOHLIEHTPaLMUN NCXO4HbIX peareHToB ”
NPOLYKTOB Ha CMellleHne paBHOBeCHS.

2. 06buwwme
3aKOHOMEPHOCTY
XUMUYECKUX
npoLeccoB

KUHETUKA XUMNYECKUX peakLni n
paBHoBecue.,

BuMoniekynapHble 1 MOHOMONEKYIAPHbIE
peakuuun. Peakums nepsoro nopsaka.
DKCNepuMeHTaibHOe onpeneneHne
3aBUCUMOCTM CKOPOCTY peakuum ot
KOHLEHTpaLmMmn peareHToB 1
TemnepaTypbl, rpaduryeckoe
n3obpakeHne. OLeHKa TeMnepaTypHOro
KO3(hpumumMeHTa CKOPOCTN peakLmu.
Xumun4yeckoe pasHoBecue. BivaHue
KOHLEHTPaLMN NCXOAHbIX peareHToB 1
NPOLYKTOB Ha CMelLleHne paBHoBeCHUS.

3. Teopus
pacTBOPOB

BoLopoaHbI moKasaTens.
fnaponuns conen.

JKCneprMeHTaNbHOe onpeneneHne
BOAOPOAHOMO nokasaTens (pH) ¢
MOMOLLbIO YHUBEPCAJIbHOW UHANKATOPHOW
Hymaru. PacyeT Mo noslyYyeHHbIM faHHbIM
KOHLEHTPaLVM KaTMOHOB BOLOPOa B
pacTBopax W rmapoKCUIIbHBIX aHWOHOB.
Kucnas, wenoyHas nnm HelTpasibHas
cpefa B 3aBNCUMOCTM OT BENNYMHBI pH.
OnpepenexHne conei, NoaBEPrINXCs
rnaposin3y B BOLHOM pacTBOpe.
HanwncaHne ypaBHeHWIN peakLuui
rMAPO/N3a B NOHHOM U MOJIEKYNISPHOM
BUAE.

10

3. Teopus
pacTBOpPOB

BoaopoAaHbIn nokasaTenb.
maponus conei.

JKCrnepuMeHTaslbHOe ornpefeseHne
BOJOPOJHOro rnokasatens (pH) c
MOMOLLbIO YHBEPCaIbHOW NHANKATOPHOM
Bymaru. PacyeT Mo NoayYyeHHbIM AaHHbIM
KOHLIeHTpaLuuy KaTMOHOB BOLOPOAA B
pacTBopax v rmapoKCUIIbHLIX aHWOHOB.
Kucnas, weno4yHasa uam HenTpanbHas
cpefia B 3aBUCMMOCTM OT BENNYUHBI PH.
Onpepenexve conen, NoaBeprwnxcs
rMaposin3y B BOLHOM pacTBOpe.
HanwncaHne ypaBHeHU peakLmi
rMApPosIN3a B MOHHOM U MOJIEKYJIAPHOM
BUAe.

11

4,
DNeKTpoXnMmyeckmne
npoveccsl

OKUCANTENbHO-BOCCTAHOBUTESIbHbIE
peakuun (OBP).

PacyeT cTeneHn okucieHns aToMoB
3/1eMEHTOB B coefinHeHusAX. MpoLecchl
OKWC/IEHNS 1 BOCCTaHOBJIEHMS.
OkucanTeny n BOCCTaHOBUTENN.
OKNCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOWCTBA 3JIEMEHTOB B peakLuaX.
CocTaBsieHune 3n1eKTpoHHoro banaHca
OBP 1 ypaBHuBaHWe KO3(HULNEHTOB.

10




12

4,
INeKTPOXMMUYecKne
npoLecchl

OKNCINTENIbHO-BOCCTAHOBUTEIbHbIE
peakuwnn (OBP).

PacyeT cTeneHn oKMCIeHns aToMOB
3/1eMEeHTOB B coeAnHeHusax. Mpouecchl
OKMWC/IEHNSA 1 BOCCTAHOB/IEHMS.
OKUCANTENN N BOCCTAHOBUTEIN.
OKNCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOWCTBa 3/1IEMEHTOB B peakLusX.
CocTaBneHue 3neKTpoHHoro banaHca
OBP 1 ypaBHuBaHue KO3 pULINEHTOB.

13

4,
DNIEeKTPOXMMUYECKIE
npoLeccsl

3J'IeKTpOXVIMI/I‘-IECKI/Ie npoueccol.

[aNbBaHNYECKUI 3neMeHT BonbTa,
rasibBaHNYeCKUn 31eMeHT [laHnang -
Akobu (NpocTenne KOHCTPYKLMN).
JKcnepuMeHTanbHoe NpubanmxeHHoe
onpeaeneHmne aNeKTPOABMKYLLEN CUIbI
(34C) n pacyeT No 3Ha4YeHMAM
3N1eKTPOAHbIX MOTEHLMANOB.
CocTaBneHne Cxembl rajbBaHNYeCcKoro
3/1IEMEHTA. DNEKTPOXUMMYeckne
CBOWCTBA METAJINIOB: BbITECHEHNE
MeTaJslsIoB N3 PaCTBOPOB MX COJIEN.
AnekTponu3. MpocTenlas KOHCTPYKLMS
371eKTpoIn3epa. IKCNepMMeHTalbHoe
NnpoBeLEeHNe 31eKTPOSIN3a PacTBOPOB
coJielt, onpefeneHne peakLunm cpeasbl B
aHOAHOM 1 KaTOAHOM MPOCTPAHCTBE.
CocTaBneHne ypaBHEHNIN NPOLLECCOB,
NPONCXOAALLMX MPU NEKTPOIN3E Ha
aHofle 1 KaTozne.

14

4.
INEeKTPOXMMUYECK e
npoLeccsl

3J'IeKTp0XI/IMI/I‘-IeCKVIe npoueccol.

[anbBaHMYecKun snemeHT BonbTa,
rafibBaHNYeCKNI 31eMeHT [aHnansg -
Akobu (MpocTenne KOHCTPYKLMUN).
JKcnepruMeHTanbHoe NpubamxeHHoe
onpeaeneHne aNeKTPOABMKYLLEN CUIbI
(34C) n pacyeT No 3HaYeHUAM
3/1eKTPOAHbIX MOTEHLMaNoB..
CocTaBneHne Cxembl rajibBaHNYeCKOro
3/1IEMEHTa. DNEKTPOXUMMYyeckne
CBOWCTBA METAJINIOB: BbITECHEHNE
MeTassI0B 3 PaCTBOPOB UX COMEN.
2nekTponus. MpocTenas KOHCTPYKLMA
3/1eKTPOIN3epa. IKCNepnuMeHTanbHoe
npoBeLeHne 31eKTPoIM3a pacTBOPOB
coJsien, onpeaeneHne peakuuy cpeasbl B
AHOAHOM N KaTOAHOM MPOCTPaHCTBE.
CocTaBneHne ypaBHeHWI NPOLLECCOB,
NPONCXOAALLMX MPU NEKTPOIN3E Ha
aHoje n Katoze.

15

4,
SNeKTpoOXMMmyeckmne
npoweccsl

Koppo3us meTannos. 3awinTa
MeTaf/IoB OT KOPPO3UN.

Koppo3us xumunyeckasn un
3/1eKTPOXUMUYECKAS, NPY KOHTaKTe pas-
NNYHBbIX MeTannoB. Obpa3oBaHue
MUKpOrasbBaHonmap u nx pabota Kak
NPYYNUHE INEKTPOXUMUYECKON KOPPO3UN.
CocTaBfieHne ypaBHEHU NpoLeccos,
NPOUCXOAALLMX NPU KOPPO3UK. 3alumTa
MeTas-/10B OT KOPPO3MM C MOMOLLbIO
aHOAHBIX M KaTOAHbIX MOKPbITUNA,
npoTeKkTopHas 3awmnTa. ObbacHeHne
CYLLHOCTU 3alLNThbl NOCPeaCcTBOM
rasbBaHN4yecKux nap.

16

4.
INEeKTPOXMMUYECKNe
npoLeccsl

Koppo3us meTannos. 3awimta
MeTas/IoB OT KOPPO3unMK.

Koppo3us xumunyeckasn un
3/IEKTPOXMMUYECKAs, NPU KOHTaKTe pas-
NINYHbIX MeTannoB. Obpa3oBaHue
MWKpoOrasbBaHonap 1 nx paboTta kak
NPVYUHA SNEKTPOXUMUNYECKON KOPPO3UN.
CocTaBneHune ypaBHEHWIA MPOLLECCoB,
NPONCXOAALWMNX MPU KOPPO3uKn. 3alumTa
MeTas-I0B 0T KOPPO3UK C MOMOLLbIO
AHOOHbIX N KaTOOHbIX I'IOKprTI/II7I,
NpoTeKTopHas 3awunTta. ObbacHeHne
CYLLLHOCTU 3aLLNTbl MOCPEACTBOM
rajibBaHM4eCckKux nap.

UToro 3a cemecTp:

32

UToro:

32

11




4.3 Copep>XaHue NpPaKkTUYeCKUX 3aHATUH

YyebHble 3aHATUSA He peann3yroTc.

4.4. Copep>xXaHue caMocToaTesibHOM paboThbi

Cop.ep)KaHue CaMOCTOATEesIbHOMN

HaumeHoBaHue - paboTbl KonunuyectBo
Bup, camocTosTeIbHOW paboThbl .
paspena (nepeyeHb ANOAKTUYECKNX €ANHULL: 4Yacos
paccMaTpuBaeMbIX NOATEM, BONPOCOB)
1 cemecTp
BbinosiHeHme nicbMerHoro KWUCI0THO-OCHOBHbIE CBOWCTBA 3/1eMEHTOB
1. TeopeTunyeckune [OMaLUHero 3afjaHusa no Teme .
N UX COMHEHWI B 3aBUCMMOCTU OT 3
OCHOBbI XMWY «Knaccbl HeopraHn4yeckmnx
; CTereHn OKUCJIEHNSA 3/1EMEHTA;
coeuHEeHNN»
pacyeT (hakTopa 3KBMBAJIEHTHOCTY U
BbINoNHEHMe NMCbMEHHOI0 ;
1. TeopeTunyeckne MOIAPHON MacCChbl 3KBMBaJIeHTa NPOCTbIX
[OMalUHero 3aflaHus rno Teme 3
OCHOBbI XMWY . N CJIOXKHbIX BELLEeCTB, 3aKOH
«XVIMUYECKUIA SKBUBANIEHT»:
3KBUBAJIEHTOB.
BblnonHeHne NMCbMEHHOro COCTaBJ/IeHMe 3/IeKTPOHHO-rpagnmyeckmnx
1. TeopeTuyeckune [OMalUHero 3aflaHuns rno teme ¢hopMy1 aTOMOB 1 NOHOB, 4
OCHOBbI XUMUW «CTpoeHmne aToMa 1 MePUOANYECKMIA | pacnpenesieHne 31eKTPOHOB N0 aTOMHbIM
3aKOH» opbutansm;
CBOWCTBa KOBaJIEHTHOWN CBA3N
(HanpaB/IEHHOCTb, HaCbILWAEMOCTb,
NoNsPU3yemMoCTb); OANHAPHBIE 1
CamocTosTeNnbHOE U3yyeHne . y
KpaTHble CBA3W; LOHOPHO-aKLUenTOPHbIN
1. TeopeTuyeckue TeopeTn4ecKoro Mmatepuana no Teme -
MeXaHu3M 0bpa3oBaHNsA KOBaJIEHTHON 5
OCHOBbI XMWY «XUMMnYecKas CBsi3b U CTPOEHNE
CBA3W, KOMMJIEKCHbIE COeLIMHEHMS,
MONEKYN»:
KoMnnekcoobpasoBaTenu U AUraHabl,
rnoeefeHne KOMIJIeKCOB B pacTBopax,
MOHATME O KOHCTAaHTE HECTOMKOCTMN.
KpucTaainyeckoe n amoppHoe
1. TeopeTunyeckume CamocTosTeNbHOE U3y eHie COCTOSAHMSA, KPUCTaINYECKNE PeLLeTKHN
' P TEeopeTUYeckoro maTepuasna rno teme  KP P 3
OCHOBbI XUMUW (Tvnbl, NpUMepbl BELWECTB) U UX
«CTpoeHune TBEPAOro Tena» .
CBOWCTBA.
CTPYKTYpPa KOMMJIEKCHbIX COeMHEHWN,
BbiMoJiHeHME NMUCbMEHHOr 0 cocTassieHne popmyn KC, HanncaHue
1. TeopeTuyeckune .
OCHOBb! XUMUM JOMalUHero 3agaHus no reme ypaBHeHun anccoumnauymm KC n 4
«KoMnJiekCHble CoeNHeHnsA» BblpaXKeHWI 418 KOHCTaHT HECTOMNKOCTU
KOMIMEKCHbIX NOHOB.
SHTPOMNUSA Kak TepMoLHamMmmuyeckas
2. 06wume CamocToATeNLHOE N3yHeHne pyHKUMSA, ee 3aBUCUMOCTb OT
) TeopeTnyeckoro maTepuana rno y '
3aKOHOMEpPHOCTH arperaTHOro COCTOSIHWSA BeLlecTsa u
TemMaM «TepMoANHAMUKa XUMUYECKINX 5
XNMUNYeCKNX o CTpoeHna BellecTBa, B3aMMOCBA3b
peakunin», «XuMmnyeckas KUHeTrKa 1
npoL,eccos . 3Heprum M'mbbca 1 KOHCTaHTHI
paBHOBecCKe»:
XMMUNYECKOro paBHOBECUS
2. O6wme BbInosiHeHMe NMCbMEHHOr 0 pacyeT U3MEHEHNS HTaNbNUN, SHTPOMMUK
3aKOHOMEpPHOCTM [lOMalUHero 3aflaHuns rno Teme 3Heprum M'mbbca B XMMUY4eCKNX 4
XUMUNYECKNX «TepMogMHaMNKa XUMUYECKINX peakuusx, NPOrHo3npoBaHme
npoL,eccos peakLuin»: HanpaB/eHNs NPOTEKAHNSA peakL .
pacyeT CKOPOCTM peakuun B
3aBUCMMOCTMW OT KOHLEHTpaLmm
2. O6wme BbInosiHeHMe NCbMEHHOr 0 HeHTpau
peareHToB (3aKOH AeNCTBYIOLLNX Macc) 1
3aKOHOMEepPHOCTK [OMalUHero 3aflaHus rno teme
TemnepaTypsbl (ypaBHeHus BaHT-Todda un 3
XUMUYECKNX «XUMNYeCKas KNHETKKa 1
AppeHunyca), NporHo3npoBaHmne
npoLeccos paBHOBeCKe»:

CMeLLeHNs XMMNYeCKoro paBHOBeCUS No
npuHumny Jle WaTtenbe.
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BblnonHeHne NMCbMEHHOro

3. Teopus pacyeT MacCOBOW, MPOLEHTHON 1
acTBOPOB AOMaLLHEro 3anahuA Mo Teme MOJIAPHON KOHLUEHTpaLuu; 3
P P "PacTBopb!" P P !
BbinosiHeHMEe NNCbMEHHOT O
pacyeT BennynHbl pH 1 KOHLEHTpauun
3. Teopus [OMalUHero 3aflaHuns rno teme
\ MOHOB BOLOPOAA, COCTaBAEHNE 3
pacTBopoB NoHHble peakunn. pH. Tnaponns . o
YPaBHEHUN rnaposmn3a Conen.
conen
pPacTBOPMMOCTb Fa30B, TBEPAbIX U
KUOKNX BELLECTB B XXUAKOCTAX; 0CMOC,
OCMOTUYECKOE aBfieHNE, MOHUXEHNE
CamocTosTeNlbHOE N3y4yeHne
3. Teopus [aBfieHNs Napa pacTBOPUTENSA Hafg
TEeopeTnYeckoro maTepuana rno Teme 3
pacTBOpOB "PacTBODL!" pacTBOPOM, MOHMXXEHNe TeMnepaTypsbl
P 3aMep3aHuna 1 MoBbILLEHNE TeMMe-paTypbl
KWUMEHUs paCcTBOPOB, 3aKOHbI 'eHpu 1
Payns.
BbInosiHeHMe NMCbMEHHOr 0 .
4. COCTaBJIEHNE YPABHEHWUI OKUCNTENbHO-
JOMalUHero 3afaHusa no Teme »
DNeKTpoxumMmnyeckue | |, BOCCTAHOBUTENbHbIX peakuuin (OBP) n 4
OK5nCcAnTEeNbHO-BOCCTAHOBUTESIbHbIE
npoLecchbl p 3N1EKTPOHHOro 6anaHca K H1M.
peakuuu
COCTaBJIEHWNE CXEM lrafibBaHNYeCKNX
3JIEMEHTOB, pacyeT NoTeHLnanoB
anekTponos, OC 31eMeHTOB;
COCTaBJIEHNE CXEM 3/1EKTPOJIN3a CONEN B
4 Buinosierine nucoMerHoro BOAHbIX pacTBOpax, pacyeT MaccChbl
' [OMallUHero 3afiaHusa no Teme !
DNeKTpoXnuMmnyeckme | i, . BblJeJIMBLUEroCcs Ha KaTo4e MeTasnia 1 4
[anbBaHWYeCKNA 31EMEHT.
npoLecchl " obbema BblAENMBLUNXCA ra30B;
SnekTponus. Kopposus
COCTaBJIEHNE CXEM KOPPO3MOHHbIX
MpOLLEeCCOB NPY KOHTAKTE Xeesa C
yKa3aHHbIM MeTaslIoM B KUC/IOM cpefe U
BO BJIa)XKHOW aTMoCepe.
m3nyeckrne CBONCTBA MeTaJI0B;
MeTasin4yeckasn CcBA3b, aMOpgHoe n
5. CrenanbHble CamocTosTeNlbHOE N3yyeHune KpUCTaNIn4yeckoe COCTOSHNE;
;'33,uenb| MU TeopeTU4ecKoro MaTeprana rno Teme | KpucTanan4yeckoe CTPOeHne MeTannos, 4
P «Me-Tannbl»: KpUCTannyeckme peLleTKu; criasbl
MeTasIo0B, UHTEPMETaNNYecKune
coenHeHMns.
CMHTETUYECKNe NoAnMepsbl, peakuum
nosiMMepu3aumn n NOANKOHAEHCALNN;
CamocTosaTeNibHOe U3yYeHune y i
5. CneunanbHble CBOWCTBa HEKOTOPbLIX MOANMEPOB;
TeopeTn4eckoro maTepurasna rno TemMe . 4
pasfesbl XuMum PM3NKO-XMUYecKme CBONCTBA
«lo-nnmepHbIe MaTepuasbl»
NoJIMMEepPHbIX MaTepmrasnos,
KOMMO3MLMOHHbIE MaTepuasbl.
NMOBEPXHOCTHAsA 3HEPrus, NOBEPXHOCTHOE
HaTs)KeHWe, B3aMMOCBS3b
MOBEPXHOCTHOWN SHEPrM 1 NaoLwaan
CamocTosTeNnbHOE N3yyeHne NMOBEPXHOCTY, ANCAEPCHOCTb,
5. CneunanbHble TEopeTUYeCcKoro MaTeprana rno Teme | AnMCNepcHble CUCTEMbI, UX TUMBI, 6
pa3fesbl XuMum «[MoBEPXHOCTHas 3Heprus. Knaccugumkaums (no pasmMepy YacTul u
[ncnepcHble CuCTeMbl» no CTeneHn AUCNepCHOCTM), OCHOBHbIE
cnocobbl NoNyYeHNs ANCNEPCHBIX
cncTeM. KonnonaHele pacTBOpbl;
HaHOCTPYKTYpbI.
Wtoro 3a cemecTp: 65
WUToro: 65

5. MepevyeHb y4eOHOMU nuTepaTypbl M y4ebHO-MeTOaMYECKOro obecneyeHus no
AucuunnuHe (Mmopynio)
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n/n

Bubnunorpaduueckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OcHoBHasa nnTepaTypa

InuHka, HJ1. 3agayn n ynpa)kHeHns no obuien xumun : YyebHo-

DNEKTPOHHBbIN

T, Obwwasa n HeopraHnyeckaa xmmus.- Camapa, 2010.- 63 C..- Pexxum
pnoctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1715

1 | npakTt.nocobue ans 6akanaspos / H. JI. TnuHKa .- 14-e n3g..- M., HOpanT, i
2014.- 236 C. PECcyP
InuHka, H.J1. 3agayv n ynpaxHeHusa no obuen xuMumm : Y4ebHo- 3 71EKTDOHHbI

2 | npakTt.nocobue gns 6akanaspos / H. JI. FnnHKa .- 14-e n3g..- M., OpanT, ecp c
2014.- 236 C. PECYP

3 InuHka, H.J1. Obwas xumusa : yyeb. nocobue / H. J1. TnnHKa .- n3a.crtep..- INEeKTPOHHbIN
M., KHopyc, 2013.- 746 c. pecypc

4 InuHka, HJ1. Obwas xumns : yveb. nocobue / H. J1. TnnHka .- n3a.crep..- DNEeKTPOHHBIN
M., KHopyc, 2013.- 746 c. pecypc

[ononHuTeNnbHasa nMTepaTypa

5 AxmeToB, H.C. O6was n HeopraHmyeckas xumums : Y4eb. / H. C. AXMeTOB .- DNIEKTPOHHbIN
5-e u3pg.,mcnp..- M., Boicw.wk., 2003.- 743 c. pecypc

6 AxmeToB, H.C. Obwas n HeopraHmnyeckasa xumus : Y4yeb. / H. C. AXMeTOB .- DNEKTPOHHBIN
5-e n3g.,ucnp..- M., Boicw.wk., 2003.- 743 c. pecypc

YyebHo-meTOAMYeCcKoe obecrneyeHmne
Obwas xumuna : nab.NpakTUKyM A8 CTYLEHTOB HEXUMUYECKUNX

7 cneunansHocTen / T. B. N'ybaHoBa [u ap.]; Camap.roc.TexH.yH-T, Obwias n INEeKTPOHHbIN
HeopraHuyeckasa xumus.- Camapa, 2009.- 88 c..- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||204
Obwas xuMns : nab.NpakTUKyM 4S9 CTYAEHTOB HEXUMUYECKINX

8 crneunansHocTen / T. B. l'ybaHoBa [u ap.]; Camap.roc.TexH.yH-T, O6wasa un DNEKTPOHHbIN
HeopraHunyeckasa xumus.- Camapa, 2009.- 88 c..- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||204
C6opHUK NHAMBMAOYANbHbLIX AOMALLUHUX 3a4aHnin Mo Kypcy obuien xumun :

9 c6.3apay / B. U. NeHuHa [n ap.]; Camap.roc.TexH.yH-T, O6wwas un DNEKTPOHHBbIN
HeopraHnyeckas xumms.- Camapa, 2011.- 58 c..- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1725
C60pHMK MHANBUAYANbHbLIX AOMALLUHMX 3aA4aHWIA N0 KYpCy obLen Xummn :

10 c6.3aga4 / B. W. NeHuHa [n ap.]; Camap.roc.TexH.yH-T, O6was un DNEKTPOHHBIN
HeopraHuyeckasa xumus.- Camapa, 2011.- 58 c..- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1725
Cynakosa, T.B. Obwas xumns. O6Line 3aKOHOMEPHOCTU NPOTEKAHNS

11 | XYMMHECKIX MPOLIECCOB @ MPaKTUKyM / T. B. CynakoBa; Camap.roc.TexH.yH- DNIEeKTPOHHbIN
T, Obwas n HeopraHnyeckasa xmmus.- Camapa, 2010.- 63 c..- Pexxum pecypc
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib]|1715
Cypakosa, T.B. Obwas xumma. ObLine 3aKOHOMEPHOCTU NPOTEKaHUS

17 | XMWHECKMX MPOLIECCOB : MPaKTUKyM / T. B. CynakoBa; Camap.roc.TexH.yH- INEeKTPOHHbIN

pecypc

HocTtyn obyyvatowmxcs kK 9P HTB CamlI'TY (elib.samgtu.ru) ocyuwiecTsnseTcsa nocpeacTBOM /EKTPOHHOMN

NHMOPMaLIMOHHOM 0bpa3oBaTeNbHOM Cpelbl YyHUBepcuTeTa 1 canta HTB CamI Y no NOrMHy u naponto.
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6. NepevyeHb MHPOPMALMOHHBLIX TEXHONIONUK, UCNOJIb3YEMbIX NPU OCYLLECTBJIEHUM
obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKaOYas nepevyeHb
nporpaMMHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUA UCMOMb3YETCS MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHO B3aMMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOJIb30BaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

Ne Cnocob
HaumeHoBaHue MpoussopuTtensb
n/n pacnpocTpaHeHus
Microsoft Office 2007
1 | Microsoft Office 2007 Open License Academic Open quense CaoboaHo
Academic pacnpocTpaHsemoe
(3apybexHblii)
Microsoft Office 2007
2 | Microsoft Office 2007 Open License Academic Open ngense CaoboaHo
Academic pacnpocTpaHsemoe
(3apybexHbin)

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npogeccMoHanbHbiX 6a3 AaHHbIX, UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue PeXxumMm pocTtyna
1 KaTanor obpa3oBaTesibHbIX IHTepHET- edu.ru/index.php Pecypcbl OTKpbITOro
pecypcos. JocTyna
7 I)I(VIMVI‘-IeCKaﬂ NHMOPMaLMOHHaA CeTE http://www.chem.msu.su/ Pecypchbl OTKpbITOro
Hayka. Obpa3oBaHue. TexHosorus nocTtyna
3 | Obyuvatowme sHUMKIONEQUN. XMUSA http://school-sector.relarn.ru/nsm/ Pecypcel OTKpbITOrO
nocTyna
4 | Xumuns. Obpa3zoBaTesibHbI CanT http://hemi.wallst.ru/ Pecypcb! OTKPLITOro
focTtyna

8. OnucaHue MmaTepuanbHO-TeXHU4YecKou 6a3bl, HeobGxoguMon gnsa ocylecTBieHuUs
obpasoBaTesbHOro npouecca nNo gucuunauHe (Moayio)

JleKuMOHHbIE 3aHATUA

* KOMMJIEKT 3/IEKTPOHHBIX Npe3eHTaL i,

* ayamuTopwus, OCHaLleHHas Npe3eHTaUNnoOHHON TeXHMKOM (NPOeKTop, 3KpaH, HOYTOYK),

* Habopbl 4N MOKa3a A4EMOHCTPALMOHHOIO XMMUYECKOr0 3KCNEPUMEHTA.

MpakTnueckue 3aHaTusa null

JlabopaTopHble 3aHATHUSA

NabopaTopHble paboTbl npoBoaAaTca B ayamtopum Ne 334 kopnyc Ne 1. JlabopaTopua kadenpsl OHX
OCHallleHa yCTaHOBKaMu A5 onpeaeneHns XMMUYeCKoro 3KBMBaseHTa MeTaslsla, U3MeHeHUsa 3HTanbnuu
XUMUNYECKUX peakLuuin, onpefenieHns 3aBUCUMOCTU CKOPOCTU peakUuid 0T KOHLEHTpauuy peareHToB U
TemnepaTypbl, Npubopamn Ang COCTaBeHNS NPOCTENLIEro rajibBaHNYeCKoro 3ieMeHTa U onpefesieHuns ero
3NEKTPOABMKYLLEN CUbI, NPOCTENLLMMUN INEKTPOU3EepaMmn A1 NPOBEAEHNS SKCNepUMEHTa Mo 3N1EKTPOIN3Y,
a TakXe WTaTuBbl C pacTBOPaMM OCHOBHbLIX PeaKTWBOB M HabopaMum KpUCTanan4eCcKux peakTUBOB AA
NpoBeAeHNs OCHOBHbIX 3KCNEPUMEHTasIbHbIX peakLin N1abopaTopHOro NpakTuKyma.

CaMocTosaTenbHas pabora

Ona camocTtosaTenbHol paboTel obydvaowmxca npefycMoTpeHbl paboyne MecTa B YMTalibHbIX 3aax
Hay4YHO-TEXHUYECKON BBANOTEKN 1 KOMMbIOTEPHBIX Kflaccax, pPecypchbl MHHOPMaLMOHHO-BbIYUCUTENBHOMO
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http://aisnew.samgtu.local/edu.ru/index.php?page_id=6
http://www.chem.msu.su/
http://school-sector.relarn.ru/nsm/
http://hemi.wallst.ru/

ueHTpa ®rb0Y BO «Caml TY», OCHaLLEHHble KOMMbOTEePaMn € 4OCTYNOM B IHTepHET, npefHa3Ha4YeHHble 4N4
paboTbl B 3/IEKTPOHHOWN MH(OPMaLMOHHON 0bpa3oBaTeNLHON cpee.

9. MeToaunyeckue MaTepualibl

MeToauyeckme pekomeHaaumm npu paboTe Ha nekuun

[lo nekuumn CTyOEeHT OOJIKEH NPOCMOTPETh Y4eOHO-METOAMNYECKYIO U HAay4YHYO InTepaTypy No Teme
Nekunmn ¢ Tem, 4yTobbl UMeTb NpeacTaBaeHne o npobnemax, KoTopsle byayT pa3bupaTbCs B NeKLUN.

Mepepn HavasoM nekumn obyyvatowmmcs coobuiaeTca TemMa NekUWn, NaaH, BONpPoCkl, noanexatlime
PacCMOTPEHNIO, LOBOAATCSA OCHOBHbIE NUTEpaTypHble UCTOYHUKN. Becb y4ebHbil MaTepunan, cooblaemblii
npenojaBaTesieM, JO/HKEH HE MPOCTO NPOCayLWNBaTbLCA. OH A0/KEH OblTb aKTUBHO BOCMPUHAT, T.e. YC/bIWaH,
OCMbIC/IEH, MOHAT, 3adMKCUpoBaH Ha bymare n 3akpenseH B NnamsaTu. MpucTynas K cayLaHnio HOBOro y4ebHoro
MaTepuana, nosae3Ho MbICJIEHHO YCTAaHOBUTb €ro CBS3b C paHee M3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NeKkunn (aKLLeHT Ha CYLLEeCTBEHHOM, MOBbILLEHNE TOHA, U3MEHEeHMe pUTMa, Nay3a 1 T.M.), HeobxoamMmo BCreq 3a
npenofaBaTesieM YMETb Bbl[€NATb OCHOBHbIE KaTEropuu, 3aKoHbl 1 ONpefeNiaTb UX coaepxaHue, npobnemsl,
npeanonaraTb UX BO3MOXHble pelleHns, okasaTeNbCTBa M BbiBOAbl. OCyLLeCcTBAAS Takylo paboTy, MOXHO
3HauYuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEeKTUPOBaHNE U AalbHenlee
n3y4veHue.

KoHCcnekTupoBaHue nekuun no3sonseT obpaboTaTb, CUCTEMATM3NPOBATbL M Jyylle COXPaHUTb
NoNyYeHHY UHGpOpMauuto ¢ TeM, 4yTobbl B ByaywieM MoOXXHO BblI0 BOCCTAaHOBUTbL B MaMSATW OCHOBHbIE,
coaepxaTesbHble MOMEeHTbI. TUNMYHasa ownbka, coBepluaeMas 0byyatoLmnmMcs, 4OC/0BHOE KOHCMEKTMPOBaHME
peyun npenogaBaTens. Kak npasufio, Npu 3anucu «Ca0BO B C/IOBO» He OCTAeTCs BpeMeHU Ha obayMbiBaHue,
aHanM3 N cCuHTe3 uHdopmaunn. OTbMpasa HYXXHYO MHGPOPMaLNIO, FaBHbIE MbICAK, NPobaeMbl, peweHuns u
BbIBOAbl, HEOBX0AMMO COKpaLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbcs. XKenaTtesbHO 0CTaBUTb B paboymx KOHCMEKTax Mos, Ha KOTOPbIX MOXXHO ByaeT aenatb NOMETKU
N3 PEKOMEHIOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAyLWaHHOW NeKUuUn, a Takxe
nogyepkuBatoLne ocobyto BaXXHOCTb TE€X WM UHbIX TEOPETUYECKMX MON0XKeHUA. C OKOHYaHUEM JleKL UK
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLUeHHON. HYy)XHO elle BOCCTAaHOBUTb OTAE/IbHbIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YTOObl KOHCNEKT Mor BbITb
MCMNONb30BaH B MPOLLECCE MOATOTOBKU K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3k3aMmeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4eOHbIN JOKYMEHT, He0BX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeTognyeckue pekoMeHOauunn rpun rnmoaroToBKeE pa60Te Ha MNPaKTN4YECKOM
3aHATUN

MpakTu4yeckne 3aHATUS MO AWCLMUMIIMHE NPOBOASTCSA B LENAX BbpaboTKM NMPaKTUYECKUX YMEHUIA 1
NprobpeTeHNs HaBbIKOB B PELLIEHUI NPOGECCHOHANbHbBIX 3aay.
PekoMeHAyeTCsa cnepyioLlas cxemMa NoAroTOBKU K NPaKTUYECKOMY 3aHATHIO:
1. 03HakKoMJieHWe C MAAHOM MPAKTUYECKOro 3aHATWSA, KOTOPbLIA OTpakaeT Cofep)XaHue
NpeaoXeHHOW TeMbI;
2. npopaboTKa KOHCMEeKTa Nekuuu;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYECKOro 3aHATUS;
5. BbIMNOJIHEHWE TECTOBbIX 3afaHWiA, 3a4a4 U ap.

MoaroToBka obyvaroLWwerocs K NpakTUYECKOMY 3aHATUIO MPOU3BOAMTCA MO BOMpocaM, pa3paboTaHHbIM
AN KaXXLOW TeMbl NMPaKTUYECKMX 3aHATUA W (Maun) nekuuin. B npouecce noAroTOBKU K MPaKTUYECKNM
3aHATNAM, Heobxooumo obpaTnTb ocoboe BHUMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe peKOMeHL0BaHHOM
JInTepaTypbl.

PaboTa CTyLeHTOB BO BpeM$s MPaKTUY4ECKOr0 3aHATUSA OCYLLECTBASETCA Ha OCHOBE 3a[laHWii, KOTopble
BblAalOTCA 06yqa+ou.w|Mc;| B Ha4dasie nnnm BO BPeEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE y4acTue B 06CYyXAEHUN KOHKPETHbIX CUTyalui, CNOCOBHOCTb Ha OCHOBE MOJIyYEHHbIX 3HaHWN
HaxoAuTb Haubonee 3((eKTUBHbIE pelleHns MOCTaBAEHHbIX Npobaem, yMeTb HaxoLUTb MOAE3HbIN
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LOMONHUTENbHLIM MaTepunan No TemMaTuke 3aHaTuin. Obyyalowmmcs HeobxoanmMo obpallaTe BHUMAHUE Ha
OCHOBHbIE€ MOHATUSA, aNrOPUTMbI, ONPeLEeNsATh NPakKTUYECKYIO 3Ha4YMMOCTb pacCMaTpUBaeMbiX BOMPOCoB. Ha
NMPaKTNYeCKNX 3aHATUAX 06y‘-IaIOLLI,I/IeCﬂ OOJDKHbI YMETb BbIMOJIHNTL pacCHeT Mo 3adaHHbIM NapaMeTpaM Unn
BbipaboTaTbh onpeaeneHHble peweHns no obosHavyeHHoNW npobneme. 3agaHns MOryT ObiTb rpynmnoBbie U
NHOMBUAOYaANbHbIE. B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblix 3afaHuUin, Lenen 3aHaTus, obLuen noaroToBKy
obyuyatoLwmxca npenofasaTesib MOXeT NofcKasaTb 00y4aoLWwnuMcs anropuTM peLleHns amn nepsoe LencTeue,
nan ykasaTb obliee HanpaBaeHne paccyxaeHui. Monyy4eHHble pe3ynbTaTbl 06CYXAAOTCA C NO3ULUA UX
afeKBAaTHOCTY MM 3PPEKTUBHOCTA B PaCCMOTPEHHON CUTYyaLLUN.

MeToanyeckue pekoMeHgaumm npu paborte Ha NnabopaTOPHOM 3aHATUM

MpoBeneHune nabopatopHon paboTbl LenNNTCA Ha ABe YCNOBHble 4acTW: TEOpeTUYeCKyl u
NPaKTUYECKYIO.

Heob6x0AUMbIMN CTPYKTYPHBIMU 3N1EMEHTAMU 3aHATUS ABAAIOTCA NpoBedeHne nabopaTopHon paboThl,
NpoBEepKa YCBOEHHOr0 MaTepuana, BKYaoLWwas 06cy)KieHne TeopeTUYeCKMX OCHOB BbIMOHAEMOW PaboThl.

Mepen nabopaTopHon paboTon, Kak NpPaBKI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI UHCTPYKTaXK Mo
1CMNonb30BaHMIO Heobxoaumoro obopyaoBaHus. MpenofaBaTeslb KOPPEKTMPYET AeATeNbHOCTb 0byyatoLerocs
B npouecce BbiMnosHeHUa paboTbl (Nnpyn HeobxogmmocTun). Mocne 3aBeplieHns nabopaTopHON paboThbl
NoABOAATCS UTOrW, 06CY)KAATCA pe3ynbTaThl LEATENbHOCTL.

Bo3MoXHbI cnepytowine hopMbl opraHu3auum nabopaTopHelix paboT: poHTaNbHaA, rpynnosas u
nHAMBMAyanbHada. Mpn GpoHTanbHON DOpMe BLIMOMHAETCS OfHa M Ta xe paboTa (Mpy 3TOM BO3MOXXHbI
pas3finyHble BapuaHThbl 3agaHun). Mpu rpynnoson opme paboTa BbIMOAHAETCS rpynnon (KomaHgon). Mpu
NHOMBUAYANbHON hopMe 06yYatoLLMMNCS BLIMOJHATCA UHANBUAYAbHbIE PaboThl.

Mo kakgon nabopaTopHol paboTe MMEKTCH MeTOAMYECKME YKa3aHWA MO WX BbIMOJHEHULO,
BKJIOYalOLIME HEOOXOAMMBIA TEOPeTUYEeCKUN U NpakKTUYeCKU MaTepuan, codepxaliue 3JIEMEHTHI U
nocaef0BaTeNbHY UHCTPYKLUMUIO MO NPOBEAEHUNIO BoIOpaHHOW paboThl, MHANBUAYAbHbIE BAapUaHTbl 3afaHURA,
TpeboBaHMs 1 POPMY OTHETHOCTM MO AaHHOM paboTe.

MeToaun4yeckme pekoMeHgaumm no BbINOJIHEHWNIO caMoCToATeSIbHOW pa6OTbI

OpraHuszaumnsa camocToAaTeNbHOW paboTbl 06y4YalLWMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOLb
OBJlafleHNA 3HaHWAMW, pa3BUTME TBOPYECKMX cnocobHocTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YYEHWIO C y4EeTOM NOTPeBHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocTosaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMKU NocobusMu, Hay4yHoM, CNPaBOYHOM ANTepaTypon,
MaTepranaMmn Nepuoanyeckux n3gaHnin n IHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOLOM MOJTyHEHNS
[OMONIHUTENbHbIX 3HAHWUIA, NO3BONAET 3HAYUTENIbHO aKTUBM3NPOBATHL MPOLIECC OBAAAEHUS UHGOPMaLnen,
cnocobecTByeT 6osee rayboKoOMy YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4YaeMon TeMe
HeobX0AMMO Bbly4MTb HAaM3YCTb M BHECTWU B r10CCapuUin, KOTOPLIN Lenecoobpa3Ho BECTU C CaMOro Havana
N3y4YeHunsa Kypca.

CamocTosiTeNbHasa paboTa peanmyeTcs:

® HenocpeacTBEHHO B MPOLIECCE ayANTOPHbIX 3aHATU;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSX;

® B KOHTAKTe C npenofaBaTeneM BHe paMOK pacnmcaHus;

® Ha KOHCY/bTaLMax No y4ebHbIM BOMPOCaM, B XO04€e TBOPYECKUX KOHTAKTOB, NMpW JMKBUAALNN
3a[10/DKEHHOCTEN, NPV BbIMOJAHEHUN NHANBUAYANbHbLIX 3a4aHUA W T.4.;

e B 6ubNMoTEKe, OOMa, Ha Kadenpe npu BbIMONHEHWUN 0ByYalOWMMCS YHEOHbIX U NPaKTUYECKMX
3ajav.

O eKTUBHBLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWwmMMCs CaMoCToATeNnbHON paboThl ABASETCS
3JIeKTPOHHas UHGOopMaLnOHHO-06pa3oBaTebHaa cpefa yHMBepcuTeTa, KoTopas obecnevymBaeT AOCTYN K
y4yebHbIM nnaHaM, paboymm nporpamMmam AWCUMNAUH (MOLyNen), NPakTUK, K W3AaHWUAM 31EKTPOHHbIX
B61bNNOTEYHBIX CUCTEM,

10. PoHA OLEHOYHbIX CPEACTB NO AUCLUNIUHE (MO.IJ,yJ'IIO)

®OoH[ OLLeHOYHbIX CPeACTB NpefcTaB/ieH B NpuaoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.0.02.05 «Xumuns»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
b1.0.02.05 «XuMus»

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOrNYeCcKoe
obecneyeHmne MaWMHOCTPOUTENbHbIX
NPOV3BOACTB

Kop u HanpaBJsieHMe NoAroTOBKM
(cneuuManbHOCTDb)

LlnhpoBble N CepBUCHbIE TEXHOJIONN B

HanpasnenHocTs (npodunt) CTaHKOCTPOEeHUn 1 MeTannoobpaboTke

Ksanudukauus bakanasp
®dopmMa obyueHus OyHas
Nlop Havyana NOAroToBKMU 2022

QaKynbTeT MaMHOCTPOEHNS, MeTallyprum un

UHcTuTyT KyJbTeT
CTUTYT / dakynbTe TpaHcropTa

Kahenpa "TexHonorna MallMHOCTPOEHUS,

Beinyckalowas kadenpa CTAHKWN N UHCTPYMEHTbI"

Kadeppa-paspaboTuuk Kacteapa "Ob6Lias n HeopraHnyeckasa xummsa"

06beM OUCUMMIIUHLI, Y. / 3.e. 144 /4

dopma KOHTpONA (NpoMeXXyToyHas

SK3aMeH
aTTecrauumn)
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnbi)
KOMNeTeHLUH!

Kop u
HauMeHoOBaHue
KOMNEeTeHLUHU

Kopn, u» HauMeHoBaHue
MHOMUKaTOpa BOCTUXEHUA
KOMNEeTeHLUUH

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

YHuBepcabHble KoMMneTeHuuun

CuctemMHoe 1
KpuUTnyeckoe
MbILLEHNE

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

YK-1.1 BbinosiHAET NoncK
HeobxoanMon nHgopmaunn,
€€ KPpUTMYECKNA aHann3 un
obobLaeT pesynbTaThbl
aHanu3a 4N peweHns
NOCTaB/EHHON 3a4a4n

3HaTb OCHOBHbIE 3aKOHbI
opraHnyeckom un
HeopraHn4eckon XuMnu,
KJlacCMurKaLmo 1 CBONCTBA
XUMUYECKNX N1EMEHTOB,
BELLECTB 1 COeQMNHEHWNN

YMeTb NCnoJsib30BaThb
OCHOBHbIE 3JIEMEHTapHble
METObl XMNYECKOT O
nccnenoBaHUs BELLECTB U
coeguHEeHNN

YK-1.2 icnonb3yeT
CUCTEMHbIN NoaxoA Ans
peLLeHns NoCTaBEHHbIX
EEED

Brnagetb meTogaMu
npoBeneHnst PU3N4YECKOro un
XMMNYECKOro 3KCNepumMeHTa
N MaTeEMaTUYECKON
06paboTKM NonyyYeHHbIX
pe3ynbTaToB, €ro aHaan3a u
0606LLeHNs; cocTaB/IeHUA
oT4yeToB 0 paboTe ¢
aHaN30M pe3ysibTaToB

YMeTb NCnoJsib30BaThb
OCHOBHbIE 3JIEMEeHTapHble
METObl XUMNYECKOTO
nccnenoBaHUs BELECTB U
coegunHEeHNN

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPeacCTB 3an/laHUPOBAHHbIM pe3yibTaTaM

obyuyeHus

Kop nHpukaTtopa
BOCTUXXKEHUA
KOMMeTeHUuU

Pe3ynbtatbl 0Oy4yeHus

OueHo4YHble
cpepcTBa

Tekywiun Mpomex
KOHTpPOJ
b YTO4YHas
aTrectay,
ycnesae s
MOCTH

1. TeopeTuyeckue OCHOBbI XUMUU
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YK-1.1 BbinonHsieT
NnouckK HeobxoanmMon

KOHTpOJSIbHas paboTa,

NHopMaunn, eé 3HaTb OCHOBHbIE 3aKOHbI OPraHN4eCKon 1 JoMallHee
KPUTUYECKUA aHann3 | HeopraHM4Yeckon XMMmm, Knaccudpmkaumo n NMUCbMEHHOE 3aaHune,
n obobLaeT CBOWNCTBA XMMMNYECKNX 3/IEMEHTOB, BELLECTB U | BOMPOCHI B fla Aa
pe3ynbTaTbl aHanM3a |coennHeHun 3K3aMeHaLMOHHbIX
4Na peleHns bunetax
NOCTaB/IEHHON 3a4a4n
NMUCbMEHHbIE
JOMallHMe 3aJaHus, la la
BOMPOCHI B 3K3aM
YMeTb 1NCMN0J1Ib30BaTb OCHOBHbIE €HaLMOHHbIX buneTax
3/1eMeHTapHble MeTOAblI XUMNYECKOTO
YK-1.2 Ncnonb3syet NCCNef0BaHUSA BELLECTB U COeAMHEHMIA MUCbMEHHbIE
CUCTEMHBIN NOAX0M JloOMallHWe 3aJaHuns, fla Na
4NA peleHns BOMPOCHI B 3K3aM
NMOCTaBJIEHHbIX 3a4a4 €HaLWOHHbIX bruneTax
O0TYeTbI MO
BnapeTtb MeTOLaMun NpoBeAEHNS nabopaTopHbIM
(bU3NYECKOro 1 XMMNYECKOro sKcnepumeHTa 1 | pabotam,
MaTeMaTu4eckon o6paboTKM Nony4eHHbIX NMUCbMEHHbIE
pe3yNibTaToB, €ro aHasam3a n 0bobweHns; AoMallHue paboThl, fla fla
COCTaB/IEHMS O0TYETOB 0 paboTe C aHaNN30M BOMPOCHI B
pe3ynbTaToB 3K3aMeHaLMOHHbIX
buneTax
2. O6LiMe 3aKOHOMEPHOCTU XMMUYECKUX NMPOLLeCCoB
YK-1.1 BbinosHseT
nouck Heobxoanmon
nHhopmauum, eé NMUCbMEHHbIE
KpITTMp‘-IECiVIIZ aHann3 YMeTk 1Cro/b30BaTh OCHOBHbIE JloMallHMe 3afaHuns
3/IeMeHTapHble MeToAbl XMMUYECKOro ! Oa Oa
n obobuiaeT . BOMPOCHI B 3K3aM
NCCNenoBaHNs BELLLECTB U COeANHEHWI
pe3ynbTaTbl aHanM3a €HaLWOHHbIX buneTax
0N peleHns
MOCTaBJIEHHOW 3a4a4un
KOHTpoJibHas paboTa,
3HaTb OCHOBHbIE 3aKOHbI OPraHNYeCcKOon 1 IomallHee
HeopraHM4ecKomn XumMnn, Knaccupukaumio n NMUCbMEHHOE 3aaHune, la la
CBOWCTBA XMMMNYECKNX 3/IEMEHTOB, BELLECTB U | BOMPOCHI B
CoeINHEeHNN 3K3aMeHaLMOHHbIX
buneTax
YK-1.2 |/|CI'IVOJ'Ib3yET YMeTb 1CMN0SIb30BaTb OCHOBHbIE MACbMEHHbIE
CUCTEMHbIV Noaxon JOMallHMe 3aJaHuns,
3JIeMeHTapHble MeToAbl XMNYECKOro Oa Oa
ANA PELLEHNA NCCNenoBaHMa BELLECTB U COeANHEHWI BOMPOCE! B SK3aM
MOCTaBJIEHHbIX 3a4a4 eHaLUWOoHHbIX buneTax
OTYETHI MO
BnapeTb MeToLaMu NpoBeAeHNS nabopaTopHbIM
HU3MYECKOro N XMMNYECKOro 3KCNepuMeHTa n | paboTam,
MaTeMaTu4eckon 06paboTKM NoSyHeHHbIX MUCbMEHHbIe
pe3yNnbTaToB, ero aHasam3a n 0bobuieHns; JloMalluHue paboThl, fia fa
COCTaB/IeHMA 0THYeTOB 0 paboTe C aHaNN30OM BOMPOCHI B
pe3ynbTaToB 3K3aMeHaLMOHHbIX
bunetax
3. Teopus pacTBopoB
YK-1.1 BbinonHsieT
nouckK HeobxoanmMon
MHopmauun, eé NMUCbMEHHbIEe
Kpj)mpqecimﬂ aHann3 YMeTk 1Cr0/b30BaTh OCHOBHbIE JOMallHMe 3adaHuna
3JIeMeHTapHble MeToAbl XMNYECKOro ! Oa Oa

1 obobaeT
pe3ynbTaTbl aHaAM3a
4N peLleHns
MocTaBJIEHHOW 3a4a4un

NCCNef0BaHNA BELLECTB N COeANHEHUI

BOMPOCHI B 3K3aM
€HaLMOHHbIX BuneTtax
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3HaTb OCHOBHbIE 3aKOHbI OpFaHI/I‘-IECKOVI n
HeOpFaHI/I‘-IECKOVI XUMUN, KNaccugukaumo n

OOoMallHee
NMMCbMeHHOE 3afaHune,

CBOMCTBA XUMUYECKNX 3/IEMEHTOB, BELLECTB U BOMPOCbLI B fia fia
CoeMHERWi 3K3aMeHaLMOHHbIX
bunetax
YK-1.2 icnonb3yeTt MACbMEHHbIE
CUCTEMHBIN non):(o,u YMeTk 1Cr0/b30BaTh OCHOBHbIE JlOMaLLHWe 3a4aHuns
3/1eMeHTapHble MeTOAbl XMMNYECKOT 0O ! la a
4N peLleHns . BOMPOCHI B 3K3aM
NCCNenoBaHns BELLLeCTB U COeANHEHNI
NMOCTaBJ/IEHHbIX 3a4a4 €HaLWOHHbIX buneTtax
O0TYeThI MO
Bnapertb MeTO4aMN NPoOBeLEHNSA nabopaTopHbIM
(bU3NYECKOro 1 XMMNYECKOro 3KCnepuMeHTa 1 | paboTam,
MaTeMaTu4eckon o6paboTKM Nony4eHHbIX NMUCbMEHHbIe fa fla
pe3yNnbTaToB, ero aHasam3a n 0bobweHns; AoMallHue paboThl,
COCTaBJIEHNS OTHETOB 0 paboTe C aHaNN3oM BOMPOChHI B
pe3ynbTaToB 3K3aMeHaLMOHHbIX
buneTax
4. dNeKTPOXUMMYEeCKHe NPoLeccChl
YK-1.1 BbinosHseT
nonck Heobxoaunmoin KOHTpOJibHas paboTa,
NH(opMaLmm, eé 3HaTb OCHOBHbIE 3aKOHbI OPraHN4YeCKon n JoMallHee
KPUTUYECKNIA aHaNNU3 | HEOPraHUYeCKON XUMUK, Knaccupmkauuo n NUCbMEHHOE 3allaHue, Ia la
n obobLiaeT CBOMCTBA XMMNYECKNX SJIEMEHTOB, BELWECTB U | BONPOCHI B
pe3ynbTaThl aHaAM3a | coeanHEeHUN 3K3aMeHaLMOHHbIX
4N pelueHns bunetax
MOCTaBJIEHHON 3a4a4K
NMUCbMEHHbIe
JlOMallHWe 3aJaHuns, la fla
BOMPOCHI B 3K3aM
YMeTb 1CNO0Ab30BaTb OCHOBHbIE €HaLMOHHbIX buneTax
3/1eMeHTapHble METObl XUMNYECKOr 0
YK-1.2 V|C|'lv0ﬂb3yeT NCcCnenoBaHNs BELLECTB Y COeANHEHN NMUCbMEHHbIEe
CUCTEMHBIN NMOAX0L, JIloOMallHWe 3afaHuns, Ia Na
0N peLeHns BOMPOCHI B 3K3aM
MOCTABJIEHHbIX 3a4a4 eHaLUWOoHHbIX buneTax
OTYETHI MO
BnapeTb MeToLaMun NpoBeAeHNS nabopaTopHbIM
HU3MYECKOro N XMMNYECKOro aKcnepnuMeHTa n | pabotam,
MaTeMaTU4eckon 06paboTKM NoSyHEHHbIX MUCbMEHHbIe
pe3ynbTaToB, ero aHann3a un 0606uieHns; LOMaLUHKe paboTsl, fla fla
COCTaBJ/IeHMA 0THYeTOB 0 paboTe C aHaNN30OM BOMPOCHI B
pe3ynbTaToB 3K3aMeHaLMOHHbIX
buneTax
5. CneuunanbHble pasaesibl XUMUKN
YK-1.1 BeinonHseT
NMoucK HeobxoanmMon
MHqDOpMaqu" ce YMeTb 1CMN0SIb30BaTb OCHOBHbIE BOMPOCHI B
Kp“gv'qecw'” ananns 3/1eMeHTapHble METObl XMMNYECKOr 0 3K3aMeHALMOHHbIX HeTt Ha
v 06obLlaeT NCCNenoBaHNs BELLLECTB U COeaNHEHWN buneTax
pe3ynbTaTbl aHaNU3a
4NS pelleHns
MocTaBJIEHHON 3a4a4un
3HaTb OCHOBHbIE 3aKOHbI OPraHN4YeCcKon n
HeopraHM4yecKom XMMnn, Knaccupukaumio n BOMPOCH! B
CBOMCTBA XUMUYECKUNX 3/IEMEHTOB, BELLECTB U IK3aMEHALIMOHHBIX HeT fla
. bunetax
coegnHeHunn
YK-1.2 I/Icn’onb3yeT YMeTb 1CM0JIb30BaTb OCHOBHbIE BOMPOChHI B
CNCTEMHBI NOAXOA 3/1eMeHTapHble METOAbl XMMNYECKOr 0 3K3aMeHaLMOHHbIX HeTt Ha
4N peleHns .
NCCNenoBaHNs BELLLeCTB U CoOeaNHEHNN buneTax

NoCTaBJIeEHHbIX 3a4a4
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Bnapetb MeTOgaMu NpoBeaeHUS

HU3MYECKOro N XMMNYECKOr0 IKCNEPUMEHTa U
MaTeMaTu4eckon 06paboTKM NoNyHeHHbIX
pe3yNnbTaToB, ero aHasim3a n 0bobueHns;
COCTaBJIEHUS OTHETOB 0 paboTe C aHaIM30M

pe3ynbTaToB

BOMPOChHI B
3K3aMeHaLMOHHbIX
bunetax

HeTt

Ha
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TunoBble KOHTPOJIbLHbIE 32JaHUS M HHbIE MATEPHUAJIbI, HEOOXOAMMBbIE /IJIsl OLEHKH 3HAHWA, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeSITeILHOCTH, XapaKTepu3youe 3Tanbl GopMUPOBaHNUSI KOMIIETEHIIHI B
npouecce 0CBOeHHsi 00pa30BaTeJIbHOM MPOrPAMMBI.

Huxe MpCaCTaBJICH O6p33€1_[ 3K3aMCHAILIlMOHHOTI'O ouiera.

MuHucTepcTBo 00pa3oBaHus U Hayku PD
®enepalibHOE TOCYIaPCTBEHHOE OIOZKETHOE 00pa3oBaTe/IbHOE yUpeKIeHHe
.\\. BbICIIEr0 00pa3oBaHuUs
(@ sarar

= CAMAPCKHUM I'OCYJAPCTBEHHBIA TEXHUYECKUII YHUBEPCUTET

Kadenpa OOmias u HeopraHudeckass XUMUs

BUJIET Ne 0

no gucruiummHe « XMW Sy
Hampasiienne noarorosku 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE O0eCIICUeHUE
MAaIIMHOCTPOUTEIBHBIX IPOU3BOJCTBY, PakyabTeT MMT, cemectp 1

1. DnekTponus, moTeHuan pasiaoxenus (onpenenenus). [IpaBuia pa3psaku HOHOB Ha JIEKTPOJax Mpu
anektpoiuse. [IpumMepsl anekTposmsa paciiaaBoB U pacTBOPOB.

2. IlepBblii 3aKOH TEPMOAMHAMUKY, BHYTPEHHSISI SHEPIHsl, paboTa. DHTANbINSA KaK (YHKIHS COCTOSHUSA
cuctembl. Vcnonb3oBaHue SHTANBINK B TEPMOXUMHUECKUX pPacyeTax.

3. Paccuuraiite pakTop S3KBUBAJIEHTHOCTH U MOJISIPHYIO Maccy 3KBUBAJICHTA Il PEarupyIOLINX BEILECTB
B PEAKIINU:

3NaOH + H3PO4 = NasPO4 + 3H20

CocraBuit: no1. T.B. CynakoBa VYTBepxaaro:
3aB. kadenpoit

« » 20 r. npod. B.A. bnatos
« » 20 T

IlepeyeHb BONMPOCOB /IS MPOMEKYTOUHOI aTTecTalNu (IK3aMeH)

1. Xumus - Hayka O BEIIECTBAaX M MX NPEBPAIICHUAX. XUMUYECKOE SIBJICHHME. XUMHUYECKUNH DKBUBAJICHT.
MosnsipHast Macca SKBUBaJIEHTA IMPOCTHIX U CIOKHBIX BellecTB. MoJsipHbIi 00bEM 3KBUBAJIEHTA I'a30B. 3aKOH
9KBHMBAJICHTOB.

2. OcCHOBHBIE KJacchl HEOPraHMYECKMX BEIIECTB: OKCUABI (OCHOBHBIE, KHUCIIOTHbBIE, aM(OTEpHBIE),
THJIPOKCUIBI (OCHOBHBIE, KUCIOTHBIE, aM()OTEPHBIE), CONU (CPEIHUE, KHCIIBIE, OCHOBHBIE).

3. CoBpeMeHHasi TeopHsl CTPOEHHUs aToMa (AApo, IEKTPOHbI). KBaHTOBO-MeXxaHMYeckas MOJEIb aToMa.
KopnyckynsipHO-BOIHOBOM Jyaln3M 3JIeKTpoHa: ypaBHeHue O. lllpenunrepa, npuHLINII HEONPEIEIEHHOCTH
B. I'eiizenbepra. KBanToBble uncia, aTOMHBIE OpOUTAIIH.

4. MHOT03JIEKTPOHHBIE aTOMBI, SKpaHUpOBaHHe. [ [pUHIIMIIBI 3aTI0JTHEHUSI ATOMHBIX OpOHUTaJIeH SJIeKTPOHAMHU:
npuniun Ilaynu, npaBwino ['yHpa, mpuHUMI HauMeHbIIEH sHepruu, npasuia KieukoBckoro. IIpockok
(mpoBaJ) 37EKTPOHA. DIIEKTPOHHBIE U AIEKTPOHHO-Tpaduueckue Gpopmyisl. 5. CBOHCTBA aTOMOB: TIOTEHIIHAT
MOHM3AL1H, CPOJACTBO K JIEKTPOHY, JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS.

6. CoBpemenHast popmynrpoBka [leproandeckoro 3akona. [lonstue 06 S-, p-, d- aeMeHTax.

7. XumuuecKas CBs3b: OIpeJelIeHHe, MeXaHu3M oOOpa30BaHMUs. OHepreTHdYeckas amarpaMma JBYX
B3alMOJIEHCTBYIOINX aTOMOB. OCHOBHBIE BU/Ibl XUMUYECKON CBSI3U: KOBaJIEHTHAsI (TIOJIsIpHAs U HETIOJISIpHAs ),



MOHHAas, BojopoaHasi. CBOICTBAa KOBAJIEHTHOW CBSI3M: HAIIPaBIECHHOCTb, HACBIIAEMOCTb, MOJISPU3YEMOCTD.
[TonsaTHe 0 TMOpUANAIIE ATOMHBIX OopOuTaneil. OauHapHbIE U KpaTHBIE CBSI3U.

8. DNeKTpUYECKUi MOMEHT AMIOJISA, MOJSIPHOCTh MOJIEKYJ U IPOYHOCTh XUMHUECKOU CBsI3U. MIOHHAs CBS3b U
€€ CBOMCTBA: HEHANPABJIEHHOCTh U HEHACHIINAeMOCTb. CTPYKTYpa HOHHBIX U MOJIEKYJISIPHBIX COSUHEHUH.
9. BomopoaHasi CBSi3b M MEXMOJEKYJSpPHbIE B3aUMOJICHCTBUS, UX CBS3b C (PU3MUYECKUMHU CBOWCTBAMU
BELIECTB.

10. JloHOpHO-aKIENTOPHBIA MEXaHU3M OO0pa30BaHUS KOBAICHTHOH CBA3M. KOMIUIEKCHBIE COEAMHEHUs, UX
CTpYKTypa U kinaccupuxanus. [loBegeHre KOMIUIEKCOB B pacTBOpax.

11. IIpenmer TepmoauHamuku. OCHOBHBIE TOHATHUSA: cuUcTeMa, ¢a3za, KOMIOHEHT, TEPMOIMHAMHYECKUE
napamMeTpsl U QYHKINH.

12. 1 3akoH TepMOAMHAMHKH, pabOTa, BHYTPEHHSS DSHEPIUs, OSHTAJbIUS, CTaHAApTHAs SHTAJbIUA
o0pa3oBaHMS BEIIECTB.

13. 2 3aKkOH TepMOJIMHAMUKH, OOPATUMOCTH MPOLIECCOB, HAIMIPABJICHNE MPOTEKAHUS MPOIIECCOB B 3aKPHITHIX
CHCTeMax; SHTPONHSA, CTaHJApTHas OSHTPONUS oOpazoBaHMs BemlecTB. JHeprus [ub6ca (u300apHO-
M30TEPMHUUYECKUN TOTEHIMAN) KaK KPUTEPUIl BO3MOXXHOCTH U HAMPABICHHUS MPOTEKAHUS XUMHUYECKUX
MIPOIIECCOB B OTKPBITHIX cucTeMax. CtanmaptHas 3Heprus [ m60ca oOpa3oBaHus BEHIECTB.

14. CocrosiHe paBHOBECUs, KOHCTaHTa pPAaBHOBECHs M €€ B3aUMOCB3b ¢ OoHepruei I['mbOca.
Tepmoxumuueckue ypaBHeHUs. 3akoH ['ecca u cienctBus u3 Hero. Pacuer mamenenus snepruu I'n66ca,
SHTAJIbIIUU, SHTPONUU IIPU MPOTEKAHUH XUMUYECKHUX MTPOLIECCOB.

15. IIpenMeT U OCHOBHBIE MOHATHS XUMHUYECKOW KUHETHUKH: MEXAHW3M PEAKIMU, TOMO- U TF€TepOreHHbIE
peakuuu, MOJEKYJIApHOCTh peakuuil. [loHATHE 0 CKOpOCTH peakLuu, KHHETHYECKas KpUBas. 3aBUCUMOCTb
CKOPOCTH peakLM{ OT KOHILIEHTPAllMM pearupyrollux BEIIeCTB — 3aKOH JAelcTByroummx Macc. llopsmok
peaxkuuy, KOHCTAaHTa CKOPOCTH PEaKLMU. 3aBUCUMOCTb CKOPOCTH PEaKLIMU OT TEMIIEpaTypbl: IIpaBuiio BaHT-
l'odda, ypaBaenne Appenuyca. I[lonstue 06 sHeprermueckoMm Oaphepe, aKTUBHBIX YaCTHIAX, SHEPTHH
aKTUBAIUU.

16. IloHsTHe O reTeporeHHOM M IOMOT€HHOM Karaiu3e M Karanuzaropax. OOpaTtumble U HeoOpaTHUMbIE
peakiuu. XHMHUYECKOE paBHOBECHE, KOHCTaHTa paBHOBecus. OCHOBHbIE (DAKTOpBI, ONpeesIoIIne
HaIpaBJIEHUE TEUEHUs peaklnu U coctosiHue pasHoBecus. [Ipunnun Jle Illarense.

17. Onpenenenue u kiaccuduxanus pactBopoB. CriocoObl BEIpaKEHUsT KOHIIEHTPAILIH PACTBOPOB: MaccoBast
710715, MaccoBasi MPOLEHTHas!, 00beMHasi J0JIs1, MOJISIpHAs, MOJISIPHAsI KOHLIEHTPALIUs SKBUBAJICHTA.

18. BogHble pacTBOpBI JIEKTPOIUTOB, NMPOLECCH, MPOUCXOAAIINE IPU PACTBOPEHUU. DIIEKTPOJINTUYECKAS
JYiCCOLaIus, CTeNeHb U KOHCTaHTa Aucconranuu. Cinadble ¥ CUIbHBIE JIEKTPOJIUTHIL.

19. DnextponuTnueckas aucconuanus Boabl. BomoponaHelii mokasatens cpenbl. MoHHbIE peakuuu B
pactBopax. ['maponus coseu.

20. PacTBOpUMOCTB T'a30B, TBEPABIX U KHUJKHUX BELIECTB B KUAKOCTAX. CBOMCTBA pa30aBIeHHBIX PACTBOPOB:
OCMOC, TIOHMKEHHE JIaBJICHUS Mapa pacTBOPUTEIS HAJl paCTBOPOM, IMOHIKEHHUE TEMIIEPATyphbl 3aMep3aHus 1
MOBBILIEHUE TEMIIEPATYPbI KUIIEHUS PaCTBOPOB.

21. OKuCIUTEIBHO-BOCCTAHOBUTEIBHBIE peakiuu, uX Kiaaccudukamus. [lpomeccel:  OKHUCIECHHE,
BOCCTaHOBJIEHHE. OKHCIUTENN, BOCCTAHOBUTEIIN.

22. Ilpeamet »meKTpoXuMUU. [[BOWHOM AJIEKTPHUECKHI CJIOW Ha TpaHUIlle MeTaui-pactBop. I[loHstue 006
NEKTPOAE U  DJIEKTPOAHOM MOTEHIMale, ero omnpeneneHne. CTaHAApTHBIA BOJOPOAHBIN JJIEKTPOA.
VYpaBuenue HepHucra.

23. TanpBanmveckuil snemeHT. Knaccuukanus raabBaHMYECKHX 3JIEMEHTOB. DJIEKTPOJBUKYIIAs CHIIA
raJIbBAaHUYECKUX DJIEMEHTOB.

24. Dnextponu3. [lorenuman pasznoxkenus. [IpaBuia OKHUCIIEHHS BEIIECTB HA aHOAE U BOCCTAHOBJIEHUS
BEIIIECTB Ha Karoje. 3aKOHBI 3JiekTposm3a (3akoHbl M. Dapanes). SIBieHHE MONSPHU3AIUN DIIEKTPOIOB.
IIpumeHeHne IeKTpoIn3a B IPOMBIIIIEHHOCTH.

25. Koppo3sust MeTaJsioB U Cciu1aBoB. OCHOBHBIE BU/IbI KOPPO3MOHHBIX Pa3pyIICHUH U MTPOIECCOB.
Knaccudukanus MeTamioB Mo yCTOWYMBOCTH K KOPPO3UH. XUMHUECKass KOPPO3us. DIEKTPOXUMUYECKas
kopposus. Kopposus razosas, armochepHasi, IOYBEHHAs, B CpPeJie JIEKTPOIIUTA.

Metoap!l 3amUTBl OT KOPPO3MH: MOKPHITUS (OpraHWYecKHe, HEOPraHW4YeCcKHue), MHrHOMpOBaHUE, 3alUTa
MMOTEHIMATIOM, TPOTEKTOPHAS 3aIIUTa.

26. Mertamsl B Ilepunoauueckoii cucteme siaeMenToB. Kiaccudukanus meramioB. Merammndeckas CBS3b.
Ob6mue ¢pusznyeckue 1 XUMUUECKHe CBONCTBA MeTaJuI0B. O01e METOAbI OyUEHHUsI METAIIJIOB.



27. TBepaoe COCTOSHHE BEUIeCTBa: aMOp(hHOE U KpHcTauIndeckoe. Kprucramuimdeckoe CTpoeHrne METaIoB,
KPUCTAJUTNIECKUE PEIICTKH.

28. CriaBbl METAJUIOB, UX KilaccU(UKaLUs, MHTEpMEeTAJUIMYEeCKHe CoeMHeHus. J{uarpaMmmbl TUIAaBKOCTH
METaIJIOB.

29. CuHTeTHYECKHE MOJUMEpHl: ONpeAEJIeHHE, OCHOBHBIE peakUUH MOodydyeHus (monuMepusanus,
MOJIMKOHJEHCALUs), oJuromepbl. CBOICTBA HEKOTOPHIX MOIUMEPOB. DU3UKO-XUMHUYECKHE CBOMCTBA
HOJMMEPHBIX MaTepruanoB. KoMIIO3MIIMOHHBIE MAaTEpPHAIIbI.

30. AucriepcHOE COCTOSIHUE BellecTBa. J(ucnepcHpie CHCTEMBI, KiTacCUpUKAIHs (110 pa3Mepy 4acTHII U IO
CTeNeH! JucrnepcHOcTH). OCHOBHBIE CIOCOOBI MTOJTyUEHHsI JUCTIEPCHBIX cucTeM. [loBepXHOCTHAs SHEPIUs U
BIIUSIIOLIME HA Hee (PaKTOphl, TOBEPXHOCTHOE HaTshkeHUe. KosuionaHble pacTBOpPhI; HAHOCTPYKTYPHI.

IIpuMepbl NUCBMEHHBIX JOMAITHUX 3aJAHU I
Tema «Kyaccbl HeOpraHm4ecKMX coeIMHEeHU»:
1. CocraBbTe popMyiy OKCHAA 3IEMEHTA a30Ta B cTeNeHu okucieHus +5. Kakue cBoiicTBa oH
nposiBisieT? Hanumumre ypaBHeHHs peaklnid, TOATBEPKIAIOIINX XapaKTep STOT0 OKCHUA.
2. HazoBure ciieyromuye coiiy 1 ONpeienTe CTENeHb OKUCISHHS MEeTaslla U KUCI0TO00pa3yoIero
anementa:MgOHCI, FeS.
3. CocraBbte hopmyny cyibdara xpoma (1) u HanummTe ypaBHeHrEe €€ AUCCOIMAIIMN HA HOHBI.

Tema «XuMHUYeCKUI IKBUBAJICHT

1. BeruricnuTe 5KBUBAJICHT U MOJISIPHYIO MacCy SKBHBAJICHTa MeTallia B coenuHenun MnOo.

2. BeraucinuTe 3KBUBAJICHT U MOJIIPHYIO MacCy dKBUBaleHTa coequHerus: MnOo.

3. Brruucaure MOJIIpHYIO MacCy 3KBUBAJICHTA METAJIJIa U ONPEACIIUTE CaM METAJLI, €CJIM U3BECTHO: B
pPEeaKUHrIo ¢ KUCJIOTOM MpH H.y. BeTynwio 0,2 © AByXBaJE€HTHOrO MeTajuia, IPU 3TOM BbLAETHIOCH 190 M
BOJIOpOAA.

Tema «TepmMoaMHAMUKA XUMHYECKUX PeaKIUi»:

1. Ilpu coenunrenun 2,1 T xenesa ¢ cepoi Beiaenuiock 3,77 kJx temna. PaccunTaiiTe SHTAIBINIO
obpasoBanus cynbpuaa xenesa (11).

2. OnpenenuTe, MOJIOXKUTEIBHO WM OTPULIATEIBHO U3MEHEHHE SHTPOIUH B PUBEICHHBIX HUXKE
mpoueccax. YKaxuTe, BO3pacTaeT WM YMEHBIIAETCS HEYNIOPSIOYEHHOCTh CUCTEMBI B KaJKIOM U3 3TUX
MIPOLIECCOB:

a) 2CO (1) + O2 (r) — 2CO0O2 (1)
0) CH3COOH (Boxn.) — CH3COO™ (Boan.) + H™ (Boxn.)

IIpumepsl 3a1aHUi 1JIs1 KOHTPOJIBbHBIX padoT
KonTtpouabnas padora Ne 1: Kinacchl HeOpraHu4ecKux coeiMHeHNH

Bapmuanr 1

1. JIns mpUBEIEHHBIX HIDKE BEMICCTB YKAKUTE, K KAKOMY KI1acCy (OKCHJIBI, THAPOKCHUIBI, COJTH) COCTHHEHUI
onu otHocsaTes: CuSOs4, KOH, SO».

2. JIns rTuapokcua u3 3a1alusl | HalMIUTE ypaBHEHUE PEAKITUU €Tro MoTydeHus: (JIF0ObIM crtocoOoM) 1
YKaXUTE €r0 CBOMCTBA (KUCIOTHBIE, OCHOBHBIE, aM(OTEPHEIEL).

3. C xakumu u3 nepeurcicHubix BemecTs, AlOs, HCI, Na2O, MoskeT BCTynath B peakiiiu THAPOKCH/T U3
3ananus 1? Hanummure ypaBHEHUS ATUX PEAKIIUIM.

4. Jlns conu, yka3aHHOM B 3aJlaHUM |, HAMUIIIMTE YpaBHEHHUE PEAKIIMU €€ TOJYUYECHUS U YKaKUTE TUIT COTH
(cpenusisi, Kuciasi, OCHOBHas).

KonTtpouabnasi padora Ne 2: TepMoguHaMuKa XMMHYECKHX NPOLIECCOB
Bapmuanr 1

1. Kakoe u3 nmepeyncieHHbIX COSTMHEHUN SIBIISICTCS TEPMOUHAMUYECKH Hanboee ycTonunBeiM? OTBET
IIOSACHUTCEC.



AH9s Al>;03(1) H20 (r) CHa(r) NO(r) N2(r)
k/Jx/MoIB - 1676,0 -241,8 -749 90,3 0
2. Boruncnute u3MEHEHHE SHTANBIUU IS CIACAYIONIeH peakiuu:
CaO(t) + 3C(rp) = CaCx(t) + CO(r)
AH®gs CaOo CO CaC2
kJI>x/MoNb -635,5 -110,5 -393,5.
3. Ouenute u3menenue sHepruu ' md60ca U1t peakuuu
NO(r) + 0,5 O2 (r) = NO2 (1),
Y4uThIBas, 4TO CTaHAAPTHBIC 3HAUEHUs dHepruit [ mo6ca oOpazoBanms s okcuna asora (1) u okcuna
azota (IV) coorBeTcTBeHHO paBHBI 86,6 1 51,5 kJI)k/Moib. Bo3MokHA T TalmHHAS peaKIus PU
CTaHJIAPTHBIX YCIOBUSAX?
3. [Ipenckaxkute v MOATBEPAUTE PacueTOM 3HAK M3MeHeHus sHTponuu B peakiun CaO(k) + CO2(r) =
CaCOg3(k), eciii cTaHIaPTHBIE SHTPOIMH OKCH/Ia KAJIBIIHS, YIJIEKUCIIOTO ra3a U KapOoHaTa KaJbIus
COOTBETCTBEHHO paBHbI 39,7; 213,7; 88,7 JIx/monbK.

KonTtpouabnas pa6ora Ne 3: Xumu4yeckasi KHHeTHKA peaKnuii 1 paBHOBecHe
Bapmuanr 1
1. Bo cKoJIBKO pa3 yBETUUUTCS CKOPOCTh XMMUUYECKON peaKLUy MPH MOBBIIIEHUN TeMuepaTypsl Ha 30°,
€CJIM TeMIepaTypHbId KodDPUImeHT ckopoctu paBeH 2? OTBET MOATBEPIAUTE PACUECTOM.
2. Bo CKOJIBKO pa3 BO3pacTeT CKOPOCTh PEAKLIUU
2NO + O2 & 2NO>
1pu yBenuueHuu KoHueHrpanuu NO B 3 paza? OTBET IOATBEPAUTE PaCYETOM.
3. CMecTHuTCS JIM U, €CITU J1a, TO B KaKyI0 CTOPOHY, paBHOBecue B cucteMe N2 + O2 «» 2NO mipu
IIOHMKEHUU 1aBiieHus1? OTBET MOSICHUTE.

KonTtpouabnas padora Ne 4: OKHCJIMTEJBHO — BOCCTAHOBHTEJIbHbIC PeaKIIUH
Bapmuanr 1
1. Kaxoii n3 yka3aHHBIX IIPOLIECCOB SABJIAETCS OKUCIEHUEM?
1) N2Os — KNOs; 2) Clo —» HCI;  3) HF — F».
2. lonummTe ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBON PEAKINU:
Cu + H2SO4 (koH1r.) — SO2 + ...
CocrtaBbTe ypaBHEHUS JIEKTPOHHOTO OanaHca U paccTaBbTe KO3 HUIIMEHTHI.
3. CocTaBbTe ypaBHEHHS 3JIEKTPOHHOTO OanaHca U paccTaBbTe KOOPGUIUEHTH B ypaBHEHUU:

KMnO4 + Kl + H2SO4 — MnSO4 + 12 + KoSO4 + H20.

KonTtpouabnas padora Ne 5: I'anbBaHN4YeCKHI 3JIEMEHT, 3J1eKTPOJIN3

Bapmuanr 1

1. I'anpBaHMYECKHI 2JIEMEHT COCTOUT U3 METAJUIMUECKOTO IIMHKA, orpykeHHoro B 0,1 M pactBop HuTpara
[IMHKA, 1 METAJUIMYECKOT0 CBUHIIA, MOrpykeHHOTo B 0,02 M pactBOp HUTpaTa cBUHIA. COCTaBbTE CXEMY
2JIEMEHTA, YPaBHEHMSI DJIEKTPOAHBIX peakuuii u paccunraite IC.

2. Hamummure ypaBHEHUS MIPOLIECCOB, MPOUCXOIAIINX TIPU AJIEKTPOJIN3€E BOAHOIO pacTBOpa cybdara
HaTpUs Ha MHEPTHBIX AIeKTpojax. Kakoe BeecTBo U B KAKOM KOJIMUECTBE BBIJCIIUTCS HA KAaTOJE TIpU
nponyckanuu B Teuenre 30 MuH Toka cusion 1 A?

KonTpoabHas padora Ne 6: Koppo3usi MmeraJiiion

Bapuanr 1

1. W3 npuBeeHHBIX HU)KE YpaBHEHUN BbIOEPUTE T€, KOTOPbIE MOTYT OMKUCHIBATH KOPPO3HUIO METaJIa:

a) 6Fe + 40, = FeO + Fe304 + Fex03

6) HCI + NaOH = NaCl + H.O

B) CO2 + NaOH = NaHCOs3

r) Mg + 2HCI = Hz + MgCl>.

2. B xakux YCIIOBUAX OJIOBAHHOC IMOKPBITUC 6y;[eT 3alquIaTh KEJIC3HbBIC U CTAJIbHBIC U3CIIUA OT KOppO3I/II/I?
B oTBeTe npuBeauTe cxembl IPOUCXOASIINX POLIECCOB.



Ilepeyenb BONPOCOB Jisl MOATOTOBKH K JIA00PaTOPHBLIM padoTam

JlaGoparopHasi padoTa 1o teMe «XUMHYECKHA IKBUBAJIEHT U MOJIAPHAS MacCa IKBUBAJIEHTAa»

1.
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Uto Ha3pIBacTCd XMMHYECKUM JKBHUBAJICHTOM, (AKTOPOM SKBUBAICHTHOCTH, MOJSPHONH Maccoit
SKBHUBajieHTa?

Kak paccuutbiBaeTcss (akTop SKBHUBAJICHTHOCTH IS TPOCTBHIX BEHISCTB W PA3IMYHBIX KJIACCOB
COEIMHEHUI: OKCHUJIOB, KUCIIOT, OCHOBAHUMU, CONE?

UTo Ha3bIBaIOT 00HEMOM YKBHBAJICHTA M KaK €T0 PACCUUTHIBAIOT?

Jaiite popmynrpoBKy 3aKOHA SKBUBAJICHTOB U €r0 MAaTEMaTHYE€CKOE BhIPAXKEHHE.

Kaxk onpenensiiin MOJISIpHYIO MacCy SKBHBaJIEHTa B JabopaTopHOM padoTe?

Kak mo ompeneneHHOW MOJSIpHOM Macce OSKBUBaJiCeHTa MeTallla OMpEeAeNuif, Kakod MeTal
UCIIOJIb30BAJIH B dKCIIEPUMEHTE?

Kak paccuutbiBaeTcst a0COMOTHASA U OTHOCUTENbHAS MOTPEUTHOCTH IKCIIEpUMEHTa?

JladopaTopHasi padota no teme «OnpeieieHne IHTAIbINHA XUMHYECKUX PeaKIuin)

Yro Ha3pIBaeTCA SHTANIBINEH?

KakoBa pa3znuiia Mex1y TepMOIMHAMHUYECKON (QyHKIMEH U TePMOJIMHAMUYECKUM MapaMeTpom?
Kakas pazHuiia Mex1y 3HTaJIbIHEN peakiuy U CTaHAapTHOM SHTaIbNKel o0pa3oBaHMsl BellecTBa?
3aBUCHT JIM U3MEHEHME SHTAJIBIINY PEAKLIUM OT TEMIIEpPATypbl IPOTEKAaHUs IIpoLecca?

KakoBa B3aMOCBSI3b MEX/ly U3MEHEHHEM SHTAJIBIINN B PEAKIUH U TEIUIOBBIM 3 (HEeKTOM peakiuun?
Kak sxcnepuMeHTaIbHO ONpeaeuTh TeIIoBol 3pdekT xumMuyeckoro npouecca?

KakoB npuHIMn onpeaeneHrs N3MEHEHNS SHTAJIBIINU PEAKIIMU SKCIIEPUMEHTAIbHBIM ITyTeM?

JlabopaTopHas padora no teme «KnHeTnka XMMHU4eCKHX peakuil © paBHOBeCHE»

YTo Ha3bIBAIOT CKOPOCTHIO XUMUYECKON PEAKIINU?

KakoBa pa3Huiia Mexx1y CKOpOCTbI0O TOMOI'€HHOM U FeTepOTreHHOM peakuuii?

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh PEAKIINU?

Kakum 3aKk0HOM ONMCHIBAETCS 3aBHUCHMOCTbH CKOPOCTH PEaKLMU OT KOHLEHTPALMHA pearupyromux
BEIIECTB?

Kakumu Qopmynamu onuchiBaeTcsi 3aBUCHMOCTbh CKOPOCTH PEAKIIUH OT TEMIIepaTypbl?

Yro Ha3pIBaeTCA YHEPrUEH aKTUBALU?

Kakum npuHIMIIOM OMKMCHIBAETCS] CMEILIEHUE XUMUYECKOTO PaBHOBECHS?

JladopaTopnasi padora no treme «Bogopoaunlii mokasaresab. ['maposaus cosei»

UTo Ha3BIBAIOT BOJAOPOIHBIM MTOKa3aTeieM?

ITo xakoit popmyne paccuntbiBatoT pH? Kak MoxHOo n3meputs pH skcnepumenTaabHO?

Kak, 3nas Benmnunny pH pacTtBopa, MOKHO pacCUMTaTh KOHLIEHTPALIUIO THAPOKCUIHBIX HUHOB B TAHHOM
pactBope?

Uto Takoe ruaposn3 coneil? Kakre coam MOryT MOJIBEPraThCsi TUAPOIN3Y ?

Kaxue Tumel rusiposuza cynecTByroT?

[Ipumepbl NPpaKTHYECKOr0 3aJaHUS HA 3AHATUH

Tema «pH pacTBopos. I'maposus coJieii»:

1. Byaer nu moaBeprathes ruaponu3y xuopun onosa (11)? Eciu Oynet, coctaBbTe HOHHOE U MOJIEKYJIIPHOE
YpaBHEHHS PEAKIIUU TUIPOIIH3a, HA30BUTE O0PA3YIOIIUECs TIPU STOM MTPOIYKTHI.

2. CocraBbTe ypaBHEHHUE TUApOIN3a KapOOaHTa HATPUS B HIOHHOM U MOJIEKYJIIPHOM BHJIaX, YKaXUTE TUIT
THIPOJIN3A.



HIkana u npouenypa oueHuBaHusi cGOpMUPOBAHHOCTH KOMIIETEH Ui

Ha stare npomMexyTOUHOM aTTeCTallly UCIIOJIb3YETCsl CUCTEMA OIICHKHU YCIIEBaEMOCTH
00y4arouxcsi, KOTopas 03BOJISIET IPENOAaBaTeN0 OLIEHUTh YPOBEHb OCBOEHUS MaTepuaa
oOyuaromumucs. Kpurepuu onenuBanus cOpMUPOBAHHOCTH IJIAHUPYEMBIX PE3yJIbTaTOB
00yueHus (IeCKpUnTOpOB) MpecTaBieHbl B kapte komrerenuun OTTOIT.

®dopma OlLEeHKH 3HAHUMN: OIICHKA - 5 «OTIUYHO»; 4 «XOPOIIO»; 3 «yIOBIETBOPUTEILHOY; 2
«HEYJIOBJIETBOPUTEIBbHOY. JTabopaTopHbie pabOThI, MPAKTUUECKHUE 3aJaHUsI OIICHUBAIOTCSI:
«3a4eT», «He3a4eT». Bo3MOXKHO HCIOIb30BaHHE OATIbHO-PEHTHHIOBOM OIICHKHU.

IIxana oneHUBaHUA:

«3a4eT» — BBICTABISAETCS, €CTIH CHOPMUPOBAHHOCTD 3asIBIICHHBIX JECKPUIITOPOB KOMITETCHIIUI
Ha 60% u OoJsiee OLIEHUBAETCS HE HIKE «YIOBIECTBOPUTEIHHO» MPHU YCIOBUU OTCYTCTBUS
KpUTEPHUS «HEYOBIETBOPUTEIbHOY. BbIcTaBisieTcs, Korja o0yyaronuiics IoKa3blBaeT XOPOILIUE
3HAHUA U3YYEHHOT0 y4eOHOIro MaTepuaia; CaMOCTOATEIbHO, JIOTHYHO U MOCIEA0BATEIHHO
U3JIaraeT ¥ MHTEPIPETUPYET MaTepuabl y4eOHOT0 Kypca; MOJHOCTbIO PaCKPBhIBAET CMBICT
IIpeyIaraéMoro BOIIpoca; BIaJeeT OCHOBHBIMY TEPMUHAMM U MOHITUSAMM U3YYEHHOI'O Kypca;
MOKAa3bIBAET YMEHHE MEPEIOKUTh TEOPETUUECKUE 3HAHUS HA MTPEANOoIaraeMblii IPaKTUUECKUN
OIIBIT.

«OTJIMYHO» — BBICTABIIAETCSA, €CJIU CHOPMUPOBAHHOCTH 3asBJICHHBIX JIECKPUIITOPOB
kommeTeHuii cocrasnseT 70 % u Gonee (B coorBeTcTBHM ¢ KapTamu kommeTeHuit OITOIT),
OLICHUBAETCSA KPUTEPUIMHU «4» U «5» TIPU OTCYTCTBUH KPUTEPHS «2»: CTYJEHT MOKa3aJl IPOYHbIE
3HAaHUS OCHOBHBIX MOJOKEHUH (aKTHUECKOro MaTepHrala, yMEHUE CaMOCTOSTENbHO pellaTh
KOHKPETHbIE IPAKTUYECKUE 3a]]a4l OBBILIEHHON CII0)KHOCTH, CBOOOTHO HUCIT0JIb30BAThH
CIPAaBOYHYIO JIUTEPATYPY, AeTaTh 000CHOBAHHbIE BHIBO/IbI U3 PE3YJIHTATOB aHAIN3a KOHKPETHBIX
CUTyalui;

«Xopom10» — BHICTABISAETCS, €CIIU CPOPMUPOBAHHOCTH 3asIBIEHHBIX JIECKPUIITOPOB
KoMmneTeHIui coctasinsger ot 60% no 70% (B cooTrBeTcTBUM ¢ KapTamu komnereHuuit OITOIT),
OLIEHUBACTCS KPUTEPHAMHU «5», «4» U «3»: o0ydaronuiics mokasaji IpouHble 3HAaHUSI OCHOBHBIX
MOJIOKEHUH (PaKTUYECKOro MaTepHalia, yMeHHUEe CaMOCTOSTEIbHO pellaTh KOHKPETHbIE
NpakTUYEeCKHE 3aauHl, IPeyCMOTPEHHbIe paboueil mporpaMMoi, OpUEHTHPOBATHCS B
PEKOMEHI0BaHHOW CITPaBOYHOM JIUTEpAType, YMEET NMPAaBUIBHO OLIEHUTD MOJTyUYEeHHBIE
pE3yJIbTaThl aHAIN3a KOHKPETHBIX CUTYALIN;

«Y10BJIETBOPHUTEIBHO» — BBICTABIISIETCS, €CIIU CPOPMUPOBAHHOCTD 3asIBJICHHBIX JECKPUIITOPOB
KoMmmeTeHImit coctabiseT ot 50% mo 60% (B cooTBeTcTBUU ¢ KapTamu komnerenmui OI1OIT)
OLICHUBAETCSA KPUTEPUIMHU «4» U «3»: oOydaromuiics moka3an 3HaHHEe OCHOBHBIX MOJIOKEHUN
(akTHUecKoro MaTepuasa, yMeHHe MOIYYUTh C TOMOIIBIO MTPETo1aBaTelsl MPaBUIIbHOE PELIeHHe
KOHKPETHON MPAaKTHUYECKOH 3a7aun U3 YKciia MpeyCMOTPEHHBIX paboueit mporpaMMoi,
3HAKOMCTBO C PEKOMEH0BAHHOM CIIPaBOYHON JIMTEPATYpOii;

«HeynosaerBopureibHo», «He3auer» — BbIcTaBisieTcs, eciii cOPMUPOBAHHOCTH 3asBICHHBIX
JIECKpUNTOPOB KoMiieTeHIni menee 60% (B cooTBeTcTBUM ¢ kKapramu komnereHuui OITOIT)
OILICHUBAETCS KPUTEPUIMHU «3», «2»: IPU OTBETE 00YYAIOIIETOCS BHISIBUIIUCH CYIIECTBEHHbBIE
npo0esbl B 3HAHUAX OCHOBHBIX MOJIOKEHUH (DaKTHYECKOT0 MaTepuana, HEyMeHHE C ITIOMOIIIBIO
MIPEno1aBaTesis MOJIYYUTh MPaBUIbHOE PEHIEHUE KOHKPETHOM MPAKTUYECKOMN 3a1a4M U3 YKClia
NPeIyCMOTPEHHBIX paboyueil MporpaMMoii yueOHOM TUCIIUITIIMHEI.

OTBeTHI U peteHus 00y4aroUIMXCcs OLIEHUBAIOTCS 110 CIEAYIOMUM OOIIUM KPUTEPUSIM:
pacrio3HaBaHue poOseM; onpeieieHrne 3HaunMor HHPOPMALIUK; aHAIH3 ITPOOIIeM;
apryMEeHTUPOBAHHOCTh; UCIOJIb30BAHUE CTPATETUI; TBOPUYECKUH MOIXO0/; BHIBOBI; O0IIast
IPaMOTHOCTb.

CooTBeTcTBHE KPUTEPUEB OIICHUBAHUS CPOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3YyJIbTAaTOB
00yueHHs (IeCKPUIITOPOB) CUCTEMaM OIICHOK IPECTaBICHO B Ta0. 4.



OOyuaromuecs o0s13aHbI CIaBaTh BCE 3a/IaHUSI B CPOKH, YCTAHOBJICHHBIE MPENOJaBATEIIEM.
OueHka «YJIOBJIETBOPUTEIBHO» [0 JUCLUUIUIMHE, MOXKET BBICTABIATHCA W TMPU HEMOJIHOU
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI B X0JI¢ OCBOCHUS OT/EIbHON y4eOHOU MUCIUIUIUHBI, €CIH MX
dbopMHpOBaHUE TpenrnoaaracTcs MPOJOCIDKUTh Ha 0ojee MO3MHUX JTamax OOY4YeHHs, B XOJe
U3YYEHUS IPYTUX YYEOHBIX TUCIUILINH.



