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51.0.03.01 «O6wwasn u HeopraHMYyeckasa XMMUA»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM
MuHucTepcTBa 0bpasosaHua 1 Hayku PO oT Ne 922 o1 07.08.2020 1 cooTBeTCTBYIOLEro y4ebHOro niaHa.

PaspaboTumk PMNA:

3aBeayowmn kageanpon,
KaHOnaaT XMMN4YeCKnX Hayk

(BOMKHOCTb, CTENeHb, y4eHoe 3BaHue)

3aBenyowni Kadpenpow

COl'JTACOBAHO:

[pencenatens MeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (1A y4yebHo-

MeTOoANYeCKON KOMUCCUN)

PykoBoguTesnb obpa3oBaTenbHON

nporpaMmmbl

0.B XabubpaxmaHoBa

(®no)

0.B. XabubpaxmaHoBa,
KaHAMOAT XUMUYECKMNX HaYK

(®UO, cTeneHb, yyeHoe 3BaHue)

(PUO, cTeneHb, y4yeHoe 3BaHMe)

0.B. XabubpaxmaHoBa,
KaHONOAT XUMUYECKNX HayK

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

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HanMeHoBaHue
KaTeropumn Kop mn Koo n HamMmeHoBaHue (3HaTb, yMeTb, BnapgeThb,
(rpynnb) HauMeHoBaHue MHOMKaTOpPa AOCTUIXKEHMUSA COOTHeCEeHHbIe C
KOMNeTeHLMWi KOMMeTeHuUn KOMMNeTEeHLUH MHOUKATOPaMu OO0CTUIXKEHUSA
KOMMNeTeHLum)
O6LenpoeccmoHanbHbie KOMAETEHLUN
OlK-1 CnocobeH
n3y4aThb,
aHaJIn3MpoBaTh,
1CMnoJib30BaTb
MeXaHWU3Mbl
XUMUYECKMX
peakuui, BnafeTb HaBblkaMu paboThl C
NMPOUCXOOALLMX B y4ebHoOM nuTepaTypoi no
TeXHON0rn4eckmnx OlK-1.1 NMoHnMaeT cTpoeHne | OCHOBHbLIM eCTeCTBEHHO-
npotieccax u BELLeCTB, Npupoay Hay4HbIM OUCLMMINHAM;
EcTecTBEHHO- OKpYy>XatoLlem XUMNYECKOWN CBA3N U 3HaHUAMMN O CTPOEHMUN
Hay4Has MUpe, OCHOBbLIBASACh | CBOMCTBAX pa3/IMyHbIX KJIAaCCOB | BELLECTB, Npupoae
noaroToBka Ha 3HaHUsX 0 XUMNYECKNX N1EMEHTOB, XUMUYECKON CBA3N 1

CTPOEHUN
BeLLleCTBa, Npupoae
XVMUYECKOW CBS3N
N CBOMNCTBaX
pa3IMYyHbIX K1accoB
XUMUNYECKNX
3JIEMEHTOB,
coeauHeHnn,
BELLECTB U
MaTepuanos

COeIHEHWI, BELLLEeCTB U
MaTepnanos

CBOMCTBAX Pa3/INyHbIX KNaccoB
XUMUYECKNX 3JIEMEHTOB,
COeNHEHWN, BELLLEeCTB U
MaTepuanos

3HaTb CTPOEHNE BELLECTB,
npUpPoaYy XMMUYECKOW CBA3N 1
CBOMCTBAX Pa3/INyHbIX K1accoB
XUMUNYECKNX 3JIEMEHTOB,
CoOeaVHEHW, BELECTB 1
MaTepuanos

YMeTb BbINOAHATb
CTaHLapTHble OenCTBMA
(peweHmne TUNOBbLIX 3adav;
onpefnesieHne 0CHOBHbIX
XapaKTePUCTUK XUMUYECKMX
peakuuin, Knaccupunkaumsa
XUMNYECKNX peakLuin no
pa3IMYyHbIM NPU3HaKaM;
COCTaBJIEHNE CXEM MPOLIECCOB,
cncTeMaTm3aumnsa JaHHbIX U
T.M.) C y4€TOM OCHOBHbIX
MOHATUN 1 0bLWMX
3aKOHOMEepHOCTEeN,
hopmynnpyembix B paMKax
OUCLUMJINHBI




OMNK-1.3 NpumeHseT 3HaHUSA
MEXaHN3MOB XUMUYECKINX
peakLumin, NpoucxoaaLLmnx B
TEXHOMOrM4ecKmx npoLeccax u
OKpy>XatoLem Mupe B
npogeccmoHasbHOM
LesATenbHoCTH

BnapgeTb HaBblkamMu
NPUMEHeHNs 3HaHWN 0
MeXaHM3Max XUMUYEeCKnx
peakLuin, XapaKTepHbIX O1s
NPoOLECCOB XMMUNYECKON
TEXHONIOTUN, HEPTEXUMUN 1
HedTenepepaboTKy

3HaTb MexaHU3Mbl npoTeKaHnA
XUMNYHECKNX peaKLI,I/II7I
TexHosorn4yeckmnx npoL,eccon
XUMMNYECKON TEXHOJIOT UK

YMeTb 1CMo/b30BaTb 3HAHNS
MeXaHN3MOB XUMUYECKNX
peakLuin, NPOMCXoasaLmnX B
TEXHOOrMYeCcKmMx npoLeccax un
OKPY>KatoLeM MUpe B
npogeccrnoHa bHOM
AeAaTeNbHOCTH

[NpoteccnoHanbHas
MeToh0J10r s

ONK-2 CnocobeH
1CNoJsib30BaTh
MaTeMaTunyeckume,
usnyeckue,
(pun3umko-
XUMUYECKIE,
XnuMnyeckne
MeTonbl 4NA
pelleHns 3agay
npogeccrnoHaabHON
LeAaTeNbHOCTY

OlK-2.3 OnuckiBaeT
MCMoNb3yeMble B XUMUYECKON
TEXHOJIOrMn MaTeMaTU4eckue,
(pusnyeckne, pusnko-
XUMUYECKme, XMMmmnyeckmne
MeTOobl peLleHns
TEXHOJI0OrMYyeCcKumx 3apay

BnapgeTb HaBblkaMu
NCMoNb30BaHNA
TeopeTu4yeckmnx ocHoB obLen n
HEopraHMYecKom XmMmmm ans
pelweHnsa 3agad
npogeccrnoHaabHOMN
AeATeNbHOCTH

3HaTb MaTeMaTu4yeckue,
(hnsnyeckne, puUsnKo-
XUMUYECKNE, XNMMYeCcKme
MeToAbl 4N19 peleHns 3aaad
npoteccnoHaLHON
LeATeNbHOCTH

YMeTb NpuMeHaTb
MaTeMaTunyeckue,
(pn3snyeckne, pnsnko-
XUMUYEeCcKne, XuMmnyeckmne
MeTOoAbl 41 peLlleHns 3aad
npogeccrnoHaabHOM
LesATenbHoCTU B 0bnactu
XUMNYECKON TEXHOJIOMN

2. MecTo aucumnnutdbl (Moayns) B CTPyKType obpasoBaTesnibHOW NPOrpaMMmbl

MeCTo AMCUMNANHBI (MOLyNs) B CTPYKType 06pa3oBaTeNibHON NporpaMMbl: 06sA3aTenbHas 4acTb

Kopn

KoMn MpepwecTBylowmne
eTeH OUCLUNJIUHBI
T7]]

MapannenbHo ocBauBaeMble

AUCUUNJINHBI

I'Iocnep.ylou.l,ue AUCLUMNJINHDBI




OrlK-1 OpraHunyeckas xumus

AHanUTUYeCcKas Xummsa n PuU3nKo-
XUMMYeCcKne MeTodbl aHain3a;,
KaTanus B XuMmn4yeckon
TEXHOMorum; KonnonaHasa xmmus;,
OpraHunyeckas xumus; lNMoarotoska
K npoueaype 3alunThbl 1 3amMTa
BbIMYCKHON KBaJM(UKaLVMOHHON
paboTbl; YyebHaa npakTuKa:
TexHosormyeckas (MpoeKTHo-
TEXHOJIOrMYecKas) npakTuka

BeeneHune B MHPOPMaLMOHHbIE
TexHosiorun; MatemMaTuKa;

OrK-2 OpraHunyeckas xumus; OCHOBBI
XUMNYECKOoro MaTepunasoBefeHuns;
®du3urka

AHannTnyeckas xumMnsa n Pusnko-
XUMUYecKre MeToAbl aHann3a;
NHCTpyMeHTanbHble METOAbI
XUMMYeckoro aHanusa; Katanus B
XUMNYECKON TEXHONOMNN;
KonnonfHas xummna; MateMaTuka;
MaTepuanbHble 1 Tennosble
pacyeTbl; OpraHuyeckas xmmus;
OCHOBbI TEXHUYECKOr0
perynnpoBaHua 1 ynpaBaeHus
KayecTBOM; [loAroToska K
npowuenype 3allunTbl 1 3aLinTa
BbIMYCKHOW KBaN(UKaLMOHHON
paboThbl; MpuknagHaa MeXaHuKa;
YyebHas npakTuKa:
TexHonornyeckas (MpoeKkTHo-
TexHosIorn4yeckas) npakTuKka;
DNEeKTPOTEXHUKA U 3NIEKTPOHUKA

3. 06bem aucumunnuHbl (MOAyNA) B 3a4eTHbIX eAMHULAX C YKa3aHUeM KoJiMyecTBa
aKaAeMM4YeCKuX 4acoB, BbiAeNIeHHbIX HA KOHTaKTHYI0 paboTy obyualowwmxcs ¢
npenopasateneM (No BUAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATEJIbHYIO paboTy

obyualowmxcs

1 cemecTp 2 cemecTp
Bcero 4yacos
Yyacos / yacos /
- / 4acoB B
Bup, yuebHom paboTbl . 4acoB B 4acoB B
3N1IeKTPOHHOM _ .
dbopme 3N1€KTPOHHOM | 3NIEKTPOHHOM

cdopme cdhopme
Ayp,uTopHa.a KOHTaKTHaA pabora (Bcero), 80 32 48
B TOM 4yucne:
Jlekuunn 32 16 16
MpakTuyeckne 3aHATUSA 32 16 16
JNabopaTopHble paboTsl 16 0 16
CamocToaTenbHas paborta (Bcero), 208 112 96
B TOM Yucne:
NOArOTOBKA K 3a4eTy 8 8 0
NoAroToBKa K SlabopaTopHbIM paboTam 12 0 12
NMOLArOTOBKa K MPaKTUYECKMUM 3aHATUAM 24 12 12
COCTaBJ/IEHNE KOHCMEKTOB 152 92 60
NOAroTOBKa K 3K3aMeHy 12 0 12
KoHTponb 36 0 36
UToro: yac 324 144 180




UToro: 3.e. 9 4 5

4. Copep>XaHue pucumniauHbl (Moayns), CTPYKTypupoBaHHOe no TeMaM (paspenam),
C YyKa3aHueM OTBeA,eHHOro Ha HUX KoJiMyecTBa aKkageMUu4eCK1ux 4acos U BUAOB
y4eOHbIX 3aHATUHI

Bupbl yuebHOM
HarpysKu u ux

pasﬁgena HanmeHoBaHMWe pasgena oNCLUNINHBI TPYAOEMKOCTb, Hachl

Bcero
HYacoB

N3[NP|N3|CPC

1 TeopeTunyeckmne 0CHOBbI XMMUU 6101 4] 50 60

2 ObLme 3aKOHOMEPHOCTY MPOTEKAHNA XMMUYECKMX MPOLLEeCCOB 6 (0] 8] 50 64

Teopusi pacTBOPOB U OKUC/INTENbHO-BOCCTAHOBUTENbHbIE

12 8 [16] 56 92
npoLiecchbl

CBOWNCTBa 3/IEMEHTOB HEKOTOPbLIX noarpynmn I'IepI/IOJJ,I/I‘-IeCKOVI

. 81814 52 72
CUCTEMbI N XMMUS KOMIMJIEKCHbIX COeIMHEeHNIA

Kontponb| 0 | O | O 0 36
Wtoro| 32|16 | 32208 | 324

4.1 Copep>XaHue NeKUUOHHbIX 3aHATUH

Konunyectso
Ne Copep)XaHue nekuum yacos /

N HaunmeHoBaHue paspena Tema nekuun (NepeyeHb ANAAKTNHECKUX eANHNL: 4acos B
paccMaTpMBaeMbIX MOATEM, BOMPOCOB) | 9/IEKTPOHHOMN

dopme

3aHATUA

1 cemecTp

XvMUs Kak npegmeT eCcTeCTBO3HaHMS.
OCHOBHbIE MOHATUA U 3aKOHbI
coBpeMeHHo xuMumn, CTpoeHne aToMa.
Pa3BnTME NpeacTaBAEHUI O CTPOEHNN
aToMa. OCHOBHbIE MOHATUA U MPUHLMMBI
KBaHTOBOW MeXaHWKWN: aTOM, aTOMHas
BeeneHve. OCHOBHble MOHATUS opbutanb. BonHoBoe ypaBHeHve

XvMUn LpennHrepa. KBaHToBbIe YK1CNa; S-, p-, d
1 f-opbutanu. MpuHUMN HhopMUpPOBaHUS
3N1eKTPOHHON CTPYKTYPbl aTOMOB: 3anpeT
Maynun, npasuno XyHaa, npuHLAN
HavMeHbLUEen 3Heprumn (Npasuio
KNne4ykoBCKOro). N1eKTPOHHbIE (hopMY bl
3/1eMEHTOB.

1 TeopeTunyeckne 0CHOBbI XUMUN

DNEKTPOHHbIE (POPMYJIbl S1IEMEHTOB.
Meproanyeckunin 3aKoH 1 neproamnyeckas
cucTtema anemeHToB [.. MeHgeneesa.
CB#3b 3/1IEKTPOHHOI0 CTPOEHNA aToMa C
€ro MnoJIoKeHNeM B Neproanyeckom
cucteme. CBOMCTBa aTOMOB,
nepuoamnyeckn n3meHsawLwmnecs ot
ATOMHOro HoMepa. OCHOBHbIE MOHATUS U
3aKOHbI COBPEMEHHOW XUMUK.
Knaccudpurkaumns HeopraHuyeckmx
coelHeHNA. XMMUYECKNN SKBUBANEHT.
3aKOH 3KBUBAJIEHTOB.

2 TeopeTuyeckme 0CHOBbI XMMUK CTpoeHue BelLecTBa




TeopeTuyeckne 0CHOBbI XMUK

TUNbl XMMUYECKUX CBSA3EN

XnuMmyeckas CBA3b U CTPOEHNE MONEKY.
CoBpeMeHHble npeacTaBaeHns o
NPUPOAE XUMNYECKON CBSA3N. TWMbl
CBA3E 1 BANSHWE XapaKTepa
XUMNYECKON CBSI3N Ha XMMUYECKune
cBoNCTBa BelecTB. OCHOBHbIE
napameTpbl XMUYECKOW CBA3MN: IHEPrus,
ONVHa, BaneHTHbIN yron. loHHas cBA3b.
CBOWCTBA MOHHbIX COEAUHEHWIA.
KoBanieHTHasa cBA3b. MexaHn3m
0bpa3oBaHmns U CBONCTBa KOBaseHTHOM
CBA3U. HanpaBneHHOCTb KOBaJIEHTHOW
cBA3K. MoNAapn3yemocTb 1 NONSAPHOCTb
CBA3U. KpyTepum npo4HOCTY CBA3EN.
CBsA3M curma, nu, genbTa.
Me)XxMoneKynspHble B3anMoaencTBus.
BonopoaHas cBsi3b.

ObLme 3aKOHOMepPHOCTH
NpoTeKaHN XNMMUYECKNX
npoueccos

DHepreTrka XMMNYecKux peakummn

JHepreTmkKa XUMUYeCKnX peakLui.
OCHOBbI XMMUYECKON TEPMOANHAMUKM:
T/0 cucTema, dasa, KOMMNOHEHT, FOMO- 1
reTeporeHHble CUCTeMbl, T/4 NapameTpsbl
N T/8 PyHKLMK. TIOHATUE O BHYTPEHHEN
3HEPruun v 3HTanbnuu. Mepsbli 3aKOH
TEPMOANHAMVUKIN. DK30TEPMUYECKUE 1
3HAO0TEPMUYECKME NPOLIECCHI.

ObLume 3aKOHOMepHOCTH
NpoTeKaHNs XNMMUYECKNX
npoueccos

OCHOBbI XUMUYECKOW
TEPMOONHaAMUKN

TepMoxuMmnyeckme ypaBHeHNS. 3aK0H
[ecca n cnefncrsue 13 Hero.
TepMoxummnyeckme pacyeTbl. [oHATMe 06
3HTpONuW. BTOpON 1 TpeTuii 3aKoH
TepMoAnHaMmKK. dHeprus Mbbca Kak
KpUTEpUIA BO3MOXHOCTU MPOTEKAHUS
XVMUYECKNX peakLni.

ObLume 3aKOHOMepHOCTH
NpoTEKAHUA XNUMUYECKNX
npoweccos

XrMunyeckas KUHeTuKa un
XUMN4eCKoe paBHoBeCKe

XuMuyeckas KUHeTHKa U XUMn4eckoe
paBHoBecne. OCHOBHbIE MOHATUA
XUMNYECKON KMHETUKKN. DaKTopbl,
B/INSIIOLLIME HA CKOPOCTb XUMUYECKMX
peakuui. 3aKoH AeNCTBUS MacC.
Mpasuno BaHT-lTodda. MoHsTre 0b
3Heprum akTusauuun. ObpaTumsle n
HeobpaTuMble peakuuun. XuMmyeckoe
paBHoBecne. KoHCTaHTa paBHOBeCHS.
OcHOBHble (haKkTopbl, onpeaensawoLne
HanpasJ/ieHne peakLumn 1 CoCTOsHNE
paBHoBecus. MpuHumn Jle
LlaTenbebpayHa.

Teopus pacTBOPOB U
OKWNCNTENbHO-BOCCTAHOBUTEbHbIE
npoLeccsl

PacTBOpbI. 211€KTPONNUTHI

PacTBopbl. KnaccuukaLma pacTBopos.
Cnocobbl BbIpaXKeHNs KOHLEHTpaLmm
pacTBOpOB. Teopus 31eKTPONNTNHECKON
auccoumaunmn. SNeKTpoanTbl 1
HeanekTpoanThl. CTeneHb Anccoumanuy,
€e 3aBUCKMOCTb OT KOHLEHTpaLuu.
CunbHble 1 cnabble 31eKTPONNTHI.

Teopusi pacTBOPOB 1
OKNC/INTESIbHO-BOCCTAHOBUTESIbHbIE
npoueccsl

PacTBOpbI. DNEKTPOANTHI

M30TOHNYeCKUA Ko3puumeHT. MNMoHdTne
06 aKTUBHOCTU. VIoHHas cnna pacTBopa.
YpaBHeHue Lebas-Mokkens. KoHCTaHTa
auccoumaumm cnabbix 3N1eKTPOSNTOB.
3aKoH pa3baBneHus OcTBasnbaa.

WTtoro 3a cemecTp:

16

2 cemecTp

Teopusi pacTBOPOB 1
OKNC/IMTEIbHO-BOCCTAHOBUTESIbHbIE
npoueccsl

fmoponns

NoHHOe npon3BeneHne Boabl.
BoLopoAHbIfi NokasaTeNb KUCJOTHOCTH 1
LLLEeIOYHOCTU BOAHBIX pacTBOPOB (pH 1
pOH). T'maponns conein. OCHOBHbIE
cnyyvan ruaponusa. MoHATME 0 KOHCTaHTe
1 CTeneHun rmaponusa.

10

Teopwsi pacTBOPOB 1
OKMC/IUTE/IbHO-BOCCTAHOBUTESIbHbIE
npoueccsl

KonnuraTueHble CBOMCTBA
pacTBOpOB

KonnuraTvBHble CBOMCTBa paCcTBOPOB.
[eTeporeHHble paBHOBECHS B pacTBOpax
371eKTPONNTOB. [OHATVE O NpoM3BEeAEeHNN
pacTBOPUMOCTU. YCIOBUS OCaXAeHNS
MasiopacTBOPMMOr0 NEKTPONTA.
3aKoHbl Payns
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Teopus pacTBOPOB U
OKNCINTENIbHO-BOCCTAHOBUTEIbHbIE
npoLeccsl

OKMCIUTENIbHO-BOCCTAHOBUTESIbHbIE
peakuuu

OKNCNINTENIbHO-BOCCTAHOBUTESIbHbIE
peakummn, CTeneHb OKUCIEHUS.
Ba)xHenLwmne oKNCAnTenu un
BOCCTaHOBUTeNN. Knaccudukaumsa
OKUCINTENbHO-BOCCTAHOBUTENbHbIX
peakumn.




Teopus pacTBOPOB U

INeKTPOXUMUYECKE NPOLLeCChl. MoHATHE
06 31eKTpoAHbIX MOTeHUManax. Pag
CTaHAAPTHbIX 3N1EKTPOAHbBIX

12 OKWNCNTENbHO-BOCCTAHOBUTENbHbIE | DNEKTPOXUMUYECKIE NPOLIEeCChI 2
noteHumanos. ®opmyna HepHcTa.
npoueccsl
[anbBaHM4YecKne 3NeMeHTbl Kak
UCTOYHUKW 3N1EKTPUYHECKON IHEprum.
XUMUS KOMMAEKCHBIX COeANHEHNI.
. CTpoeHne KOMMIEKCHbIX COeIVHEHWN,
CBOWICTBa 3JIEMEHTOB HEKOTOPbIX
» Knaccuukauma n HoMeHknaTypa.
13 noArpynmn nepuoanyeckon cuctemsl [ KomnniekcHole coeanHeHns 2
. XumMuyeckas cB3b B KOMMIEKCHbIX
N XUMNS KOMMIEKCHBIX COEUHEHWIA
coefinHeHmsx. KoopanHaLUoHHas Teopus
BepHepa.
ObLas xapakTepucTuKa HemeTasioB
CBONCTBa 3/1IEMEHTOB HEKOTOPbIX IVA-VIIA rpynn. F'pynna VIIA: Bogopof n
14 noArpynn nepuvognyeckomn cnctemol | CBONCTBa HEMETann0B ranoreHsl. ObLlas xapakTepucTrka un 2
N XUMUNS KOMMIEKCHBIX COEAUHEHWIA npuMeHeHne. BogopoaHbie coefuHeHuns.
VIA rpynna: Kucaopoz u cepa.
IVA rpynna: yrnepog, KpemHui. Yrnepoga.
. ®opMbl HaX0XAEHNA yriepoia B
CBOWVICTBa 3JIEMEHTOB HEKOTOPbIX
» . npupoae, ainoTPonHble MoAUPUKaLMn.
15 noArpynn nepuoan4eckon cuctemol | CBONCTBa HEMETaNI0B 2
. BaneHTHble cocTosaHus yrnepoaa.
N XUMUS KOMMIEKCHBIX COeUHEHWI
KncnopogHble coeguHeHus yrnepoga. A
rpynna: 6op
0630p cBoncTB MeTannoB. ObLwme
. cBoncTBa MeTasuoB. |, Il rpynna rnasHomn
CBOWCTBa 3JIEMEHTOB HEKOTOPbIX
» . noarpynnel. ObLias xapakTepucTuka
16 noArpynn nepuoanveckon cuctemsl | CBONCTBa MeTasN0B 2
o meTasnos [A-IIIA rpynn. LLenoyHele n
N XUMNSA KOMMIEKCHBIX COeUHEHWI
LL|eNI04HO-3eMeSIbHble MeTa bl
MepexopHble MeTabl.
WToro 3a cemecTp: 16
WTtoro: 32
4.2 Copep>xaHue nabopaTopHbIX 3aHATUN
Konuuyectso
Ne Copep>xaHue nabopaTopHOro 3aHATUA yacos /
3am|:rm| HaunmeHoBaHue paspena Tema nabopaTopHOro 3aHATUA (NepeyeHb ANAAKTNHECKUX eANHNL: 4acos B
paccMaTprBaeMbIX MOATEM, BOMNPOCOB) | 3/IEKTPOHHOM
cdopme
2 cemecTp
MpocTble 1 CNoXHbIE BELLLECTBa B
KayecTBe OKUCANTENEN 1
BocCTaHoBuTenen; OBP B pa3nunyHbIx
Teopus pacTBOPOB U
OKNCIUTENbHO-BOCCTAHOBUTEbHbIE | Cpefax; OKUC/IUTENbHO-
1 OKWNCNTENbHO-BOCCTaHOBUTEbHbIE . 2
peakuun BOCCT@HOBWTENIbHas ABONCTBEHHOCTb;
npoueccsl o
cocTaB/ieHne ypasHeHuin OBP meToa0B
371eKTPOHHO-NOHHOr 0 banaHca;
HanpasJsieHve npoTekaHus OBP.
MpocTble 1 CNnoXxHble BeLecTBa B
KayecTBe OKNCANTENEN 1
BoccTaHoBuTenen; OBP B pa3nnyHbix
Teopus pacTBOPOB U
OKNCIUTENbHO-BOCCTAHOBUTEbHbIE | Cpefax; OKUCIUTENbHO-
2 OKWNCNTENbHO-BOCCTaHOBUTEbHbIE . 2
peakuun BOCCTAHOBWTENIbHAS ABOVCTBEHHOCTb;
npoueccsl .
cocTaBfieHne ypasHeHuin OBP meTo0B
371eKTPOHHO-NOHHOr 0 banaHca;
HanpasJjieHue npotekaHusa OBP
MeToAbl KOIMYECTBEHHOr 0 onpeaeneHns
Teopus pacTBOpOB 1 OnpepeneHune coaepxaHus Pa3nNYHbIX COEAVHEHNN, B TOM Yyucne
3 OKWNCNTENbHO-BOCCTAHOBUTENbHBIE | Pa3/IMYHbIX BELLECTB METOAO0M BOCCTAHOBWTENEN B BOJE. 2
npoLeccsl OKWCNEeHNS-BOCCTAaHOBEHUSA [epMaHraHaToMeTpus 1 NOAOMETPUS:
CyLHOCTb METOL0B.
MeToAbl KOIMYECTBEHHOr 0 onpeaeneHns
Teopus pacTBOpPOB 1 OnpepeneHne cofepxaHus Pa3NNYHbIX COeIVHEHNN, B TOM Yucne
4 OKWUCNTENbHO-BOCCTAHOBUTEbHBIE | Pa3/IMYHbIX BELLECTB METOA0M BOCCTaHOBUTENEN B BOJE. 2

npoueccs

OKKNCNneHnA-BOCCTaHOBNEHUA

MepMaHraHaToMeTpus 1 NOAOMETPUS:
CYWHOCTb METOLOB.




CBOICTBa 3/1EMEHTOB HEKOTOpPbIX
noarpynn I'IepI/IO,D,I/I‘-IECKOIh CNCTEMBI
N XUMUS KOMMJIEKCHbBIX COeANHEHNN

KomnnekcHble coeanHeHns

MonyyeHmne 1 CBONCTBA KOMMIEKCHbIX
COeAUHEHNI; YCTONYMBOCTb
KOMMIEKCHbIX COEAUHEHU 1 KOHCTAHTa
HEeCTOMKOCTY; y4acTne KOMMIEKCHbIX
COeIHEeHN B peakLumnsx NOHHOro
obMeHa; ABOHbIE conu. Auccoumauns
KOMIMJIEKCHBIX 1 ABOWHbIX CONen,
XUMUNYECKNX peakuuii C X y4acTnem

CBOINCTBa 3/1EMEHTOB HEKOTOPbIX
noarpynn nepmo,u,vlqecxoﬁ CNCTEMBI
N XUMUS KOMMIEKCHBIX COeLNHEHNIA

KomniekcHble coeanHeHns

Mony4yeHune 1 CBOMCTBA KOMMIIEKCHBIX
COeAUHEHNI; yCTONYMBOCTb
KOMMEKCHbIX COEIVHEHUIA N KOHCTAHTa
HEeCTOWMKOCTW; y4acTye KOMMIIEKCHBIX
COELVHEHN B peakLusix NOHHOMO
obMeHa; ABOMNHbIE conn. uccoumauuns
KOMMIEKCHbIX 1 IBOWHbIX CONEN,
XUMUYECKUX PeaKLMii C nX yqacTuem

CBOIICTBa 371EMEHTOB HEKOTOPbIX
noArpynn nepuoanYecKon CucTemsl
N XUMUS KOMIIEKCHBIX COEAUHEHWNI

CBoOWCTBa HEMETANNIOB

CTpoeHue, hum3nyeckne n xmmmyeckune
CBOWCTBA MPOCTbIX BELLECTB-HEMETAIJIOB.
AnnoTponus. HemeTannbl n nx
coefinHeHuns. CBONCTBa COefUHEHUN
rasioreHoB. XumMn4yeckune CBONCTBA 1
MeToAbl N1abopaToOpHOro CMHTE3a a30Ta,
docdopa u cepsbl

CBOWCTBa 3/1EMEHTOB HEKOTOPbIX
NoArpynn nepuoanyYeckoin CUCTeMbI
N XUMUS KOMMIEKCHBIX COELIMHEHWIA

CBOWCTBa HEMETaN/I0B

[ony4eHmne 1 CBONCTBA KOMMIEKCHbIX
COeIHEHNIA; YCTOMYNBOCTb
KOMMIEKCHbIX COEAIVHEHUNIA N KOHCTaHTa
HEeCTOMKOCTH; Y4acTue KOMMIEKCHbIX
COeANHEHNIN B peakLMsX NOHHOTo
obMeHa; ABoViHblE conu. Juccounauuns
KOMMIEKCHbIX 1 [IBOMHbIX CONEN,
XUMUYECKUX PeaKLmii C X y4acTuem

WTtoro 3a cemecTp:

16

WUtoro:

16

4.3 Copep>XaHue NPaKkTUYeCKUX 3aHATUH

Ne
3aHATUA

HaunmeHoBaHMe pa3pena

TeMma NMPaKTU4YEeCKOro 3aHATUA

Copep>XaHue NPAaKTUHECKOro 3aHATUSA
(NepeyeHb ANAAKTUYECKUX eAVNHNL:
paccMaTpuBaeMbIX MOATEM, BOMPOCOB)

Konuuecteo
yacos /
4acoB B

3/1IeKTPOHHOM
cdopme

1 cemecTp

TeopeTuyeckne 0CHOBbI XUMUN

OCHOBHble 3aKOHbI 06LLIeR XuMnu.
CtexuomeTpusa. PeweHmne 3aaa.

OCHOBHblE Ka4eCTBEHHbIE 1
KOJIMYECTBEHHbIE XapaKTepuUCTrKM
aTOMOB XMMUYECKUX 3/1eMEHTOB. 3aK0H
coxpaHeHus BellecTBa. MpoBeaeHne
CTEXMOMETPUYECKUX pacyeToB Mo
YPaBHEHWAM peaKkLuuii: N0 N3BeCTHOW
Macce (06bemMy) oaHOro BeLlecTsa
BbIYMC/IATL MacChbl (06beMbl) 0CTasIbHbIX
BELLECTB, Y4aCTBYIOLLMX B peakLmu

TeopeTuyeckne 0CHOBbI XMUK

OCHOBHble 3aKOHbI 00LLER XuMun.
XnMn4yecknin 3KB1BaseHT. PelleHmne
3ajau.

Bbl4ncneHne s3KBrBaneHTa, hakTopa
3KBUBAJIEHTHOCTW, MOJIAPHOWN Macchl
3KBMWBAJIEHTa BeLeCTB N0 X hopmynam
N N0 XMUMUYECKUM peakuunsm;
BblYMCIEHNE IKBNBANIEHTHON 1 @aTOMHON
MaCCbl XIMUYECKOr0 3/1eEMEHTA,
NCMNONb3YA 3aKOH 3KBMBANEHTOB 1
npasuno LwonoHra-MNtu

ObLume 3aKOHOMepPHOCTH
NpoTeKaHN XNMMUYECKNX
npoweccos

OCHOBbI TEpMONHAMUYECKUX
pacyeToB. BblyncneHne yHKLMWiA
COCTOSIHUA AJ1 XapaKTepuUCTUKM
XMMWNYECKUX peaKkLmnii

TepMO,D,IAHaMVIHeCKVIe pacyeThl
XUMUYECKUX peaKqu?l. CKOpOCTb NPOCTbIX
31EMEHTAPHbBIX XUMUYECKNX peaKLl,I/II7I.
KnHeTuyeckune YPaBHEHNA XUMNYECKOIr O
npowecca.

ObLune 3aKOHOMepHOCTH
NpoTEKAHUA XNUMUYECKNX
npoLeccos

OCHOBbI TEPMOLNHAMUYECKUX
pacyeToB. BblyncneHune yHKLMiA
COCTOSHUA AJ19 XapaKTepUCTUKK
XMMWNYECKUX peaKkLmnii

OCHOBHble 3aKOHbI TEPMOLNHAMUKN.
BbluncneHne dyHKUMIN COCTOAHNA ANS
XapaKTEePUCTUKN XMMNYECKMX PeaKLnii.
SHTanbnus npowecca. 3akoH ecca.

06Lme 3aKOHOMEPHOCTK
NpoTeKaHNs XNMMUYECKNX
npoteccos

Xumunyeckan KMHeTrKa u
XUMNYyecKoe paBHoBecCKe

BrivsaHue pa3nunyHbiX GakToOpoB Ha
CKOPOCTb XMMUYECKOW peakuuu. Mpasuno
BaHT-Totbha. Xumnyeckoe paBHoBecue.
TepmoamHammn4yeckoe ycsosue
HeobpaTUMOCTU XMMUYECKON peaKLmu.
BblumcneHne KOHCTaHT paBHOBECUS.
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ObLune 3aKOHOMepHOCTH

XumMmnyeckas KUHeTuKa un

MaTemaTunyeckoe Bblpa)KeHNe KOHCTaHTbI
XUMU4eCKoro paBHoBecus. an/IHLlVII'I Ne

6 NpPOTEeKaHUA XMMUNYECKNX 2
[POLLECCOoB XVIMUYeCcKoe paBHoBecue LWaTenbe. OnpepeneHune cMeleHns
P paBHoOBecHs.
WToro 3a cemecTtp: 12
2 cemecTp
PacyeTbl Mo pacTBOPYMOCTM BELLLECTB.
. PacyeT KOHUeHTpauuin noHos H+ n OH-
BofoponHbIv mokasaTtesb
Teopus pacTBOPOB U NCXOASA U3 MOHHOIO NPOV3BeAeHNs BOAbI,
KWCNOTHOCTU U LLESIOYHOCTH
7 OKMNC/INTESIbHO-BOCCTAHOBUTESIbHbIE BOJIHBIX PACTBOPOB pacyeT pH 1 pOH; cTeneHb 1 KOHCTaHTa 2
npoueccsl ' amccoumnaumnm; pacyeTsl €
PacTBopnMOCTb.
1cnonb3oBaHMeM 3akoHa pasbaBneHus
OcTBanbia
CocTaBneHue ypaBHeHU rmaponmnsa.
Teopus pacTBOPOB U MIoHHO-MONeKynspHble 1 MOJIeKYIApHbIe
8 OKWNCNTENbHO-BOCCTaHOBUTENbHbIE | TMAPOaN3 conen YyPaBHEHNA TMApon3a Conei. 2
npoueccsl Onpepenexune hakToOpPOB, BANAIOLLNX Ha
rMAponun3 conemn
MepBbIi 3aKOH Payns. 30ToHMYeCKui
Teopus pacTBOPOB U .
KonnuraTveHble CBONCTBA Ko3thumumeHT BanT-Modda. BeivucneHune
9 OKNC/INTENIbHO-BOCCTAHOBUTE IbHbIE 2
ApoLIecc! pacTBOpOB O0CMOTWYECKOro faB/ieHns pacTBopa.
P BblyncrieHe faBneHuns napos pacTeopa.
[posBAeHNe OKNCANTESbHbIX U
Teopusi pacTBOPOB 1 BOCCTAHOBUTE/IbHbLIX CBOWCTB. PelleHne
OKNCANTENbHO-BOCCTaHOBUTE/bHbIE
10 OKNC/INTESIbHO-BOCCTAaHOBUTESIbHbIE peakLmm 3afay C UCrosib30BaHMEM MeToaa 2
npoueccsl 3neKTpoHHoro 6anaHca. OnpeneneHune
Hanpas/ieHNsa NPOTEKaHUs peakLmu.
CocTaBneHue ypasHeHun OBP meTogamu
Teopus pacTBOpOB U .
MeToLbl COCTaBJIEHNS YpaBHEHUN 3N1€KTPOHHOI0 N 3/1IeKTPOHHO-VOHHOIMO
11 OKMNC/INTESIbHO-BOCCTAHOBUTESIbHbIE 2
OBP 6anaHca; onpeneneHre BEpOATHOCTH U1
npoueccsl
HanpasneHus npotekaHns OBP
PacyeT 371eKTpoAHbIX MOTEHLMAN0B 1
1croJib3oBaHnem opmMysibl HepHCTa;
Teopus pacTBOPOB U
COCTaBJIEHNE CXeM raJibBaHNYEeCKNX
12 OKNCUTENIbHO-BOCCTAHOBUTENbHbIE | [@aNbBaHNYeCKMe 3/1eMEeHTbI o 2
3/IEMEHTOB W YPaBHEHWN KaTOAHbIX 1
npoueccsl
aHOAHbIX npoveccos; pacyeT IAC
rasbBaHUYeCcKoro 3JeMeHTa
CocTaBneHue CxeM 31eKTPon3a
Teopus pacTBOPOB U
pacnsiiaBoB 1 PaCTBOPOB C MHEPTHbLIMU 1
13 OKNC/INTENIbHO-BOCCTAHOBUTENbHbIE | D1EKTPON3 2
ApoLIeccH pacTBOPUMbIMU aHOAAMMU; PacyeThl C
P 1CMOJIb30BaHNEM 3aKOHOB 31€KTPON3a
OCHOBHble XMMUYeCcKne CBONCTBa
HemeTann0B. BoooOpoAHbIe CoeMHEHNS.
Teopwns pacTBOPOB U OKCMAbl U TMAPOKCU LI HEMETAJNSIOB.
14 OKUCINTENIbHO-BOCCTAHOBUTESIbHbIE | XMMKA anemMeHTOB. HemeTannbl. YpaBHeHUS peakLnii, XxapaKTepusyoLwmnx 2
npoueccsl XVMUYecKme CBOMCTBa HEMEeTasl10B.
BblyncneHne obbEMa
npopearvpoBaBLLero HemeTanna
Komnnekcoobpa3soBaTenu. JinraHabl.
O6bLuan xapakTepucTrka d-31EMEHTOB.
CBOWNCTBa 3/1IEMEHTOB HEKOTOPbIX XuMupyeckas CBa3b B KOMMaeKcax
. KomnsiekcHble coefnHeHns. Xumus
15 MOATPYNN NEPUOAMYECKor cucTembl |\ oo o /oo dmeTannos. OnpefenexHve 2
N XMMUS KOMMIEKCHbIX COeMHEHNI ' KOOPAMHALIMOHHOI0 Ynca, 3apsia
KomnnekcoobpasoBaTens 1 3apsaga
BHYTPEHHen cdepsbl
CocTaBneHune MopMyn KOMIMJIEKCHbIX
COeAVHEHVI, onpeaeneHne
LleHTpanbHOro aToma, anraHasl,
CBOWICTBa 3JIEMEHTOB HEKOTOPbIX BHYTPEHHEe KOOPAMHALMOHHON Cepbl,
N KomnnekcHble coeanHeHuns. o
16 MOATPYNN NEPUOANHECKON CUCTEMbI | ) BHeLHen cdepbl. OnpenenexHve 2
N XUMUSE KOMMIEKCHBIX COeLNHEHNIA ' KOOPAMHALIMOHHOI 0 Y1cs1a 1 CTeneHu
OKUCNIEHUS LLleHTPanbHOro aToMa
mMeTanna B KOOpANHALNOHHbIX
COeUHEHNAX
WToro 3a cemecTtp: 20
WToro: 32

4.4. Copep>XaHue caMocToAaTesIbHOM paboThbi
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Copep>XaHue CaMOCTOATEJIbHOMN

Bun paboTbi KonuyectBo
HaumeHoBaHMe pa3pena CaMOCTOATEIbHON .
paboThl (MepevyeHb ANOAKTUYECKNX eAUHNLL: 4Yacos
paccMaTpuBaeMbIX NOLTEM, BONPOCOB)
1 cemecTp
KoHCneKTnpoBaHne 0CHOBHOW 1
LOMNOSIHUTENIbHON NNTepaTypbl N0 TEMaM:
XnMnyeckne anemeHThl. MNeprnognyeckuin
3aKOH. KonnyecTBeHHble COOTHOLLEHNS B
CamocTodATeNIbHOE
XUMUW. INEeKTPOHHas 060104Ka aToMa
TeopeTnyeckme 0CHOBbI XMMUK n3ydveHuve 46
XMMUYECKOro 3neMeHTa. NepnoanyHoCTb
MaTepuana y
CBOWCTB XVMUYECKMX 3/IEMEHTOB.
OcHoBononaratoLLme npeactasieHns o
XUMNYECKON CBA3M. N0Ar0TOBKA K 3a4eTy
no Bomnpocam pasfena
[oprotoeka K M3y4yeHune TeopeTnyeckoro Matepuasa rno
TeopeTuyeckme 0CHOBbI XUMUK NpakTU4eCcKum TeMe MpoBefeHuns NpakTU4eckoro 4
3aHATUAM 3aHATUSA, 0hOpPMJIEHNE OTHeTa
KoHCneKT1poBaHne 0CHOBHOW 1
LOMOSHUTENBbHON NNTEepaTypbl N0 TEMaM:
3aKOH COXpaHeHns MaccChbl. 3aKOH
06Lyme 3aKOHOMEPHOCTK CamocToATeNIbHOE | MOCTOAHCTBA COCTaBa. 3aKOH KpaTHbIX
NPOTeKaHUs XUMUNYECKNX nsy4veHue OTHOLLUEHWUIA. BHYTpeHHAS 3Heprus un 42
npoLeccos MaTepuana 3HTaNbNUS. HTponuA. dHeprus MNbbea.
SHeprug MenbMrosbLa. 3akoH Mecca.
MoAroToBKa K 3a4eTy no BOMpocam
pa3gena
O6Lwue 3aKOHOMEPHOCTH MoaroToBKa K /i3yyeHve TeopeTnyeckoro MaTepuana no
NPOTEeKaHNS XUMUNYECKNX NpakTU4eCcKum TeMe MpoBefeHuns NpakTU4eckoro 8
npoL,eccos 3aHATUAM 3aHATUSA, OhOPMIIEHNE OTHEeTa
KoHCneKTupoBaHne 0CHOBHOW 1
LOMNOSHUTENBbHON NNTEpaTypbl N0 TEMaM:
Teopus pacTBOpPOB " CamocTodATesNibHOe
ArperaTHoe COCTOsIHME. PacTBOpbI.
OKUCNNTESNIbHO-BOCCTAHOBUTESIbHbIE | U3yYeHne 12
VioHn3auma MoneKyn XnakocTu.
npoLiecchl MaTepuana
AMopHoe cocTosaHMe. MNoaroToBKa K
3a4eTy Mo BOMNpocaM pasfena
WToro 3a cemecTp: 112
2 ceMecTp
Teopus pacTBOPOB U MoaroToBka K /I3y4yeHune TeopeTnyeckoro Mmatepuasa no
OKNCNTESNIbHO-BOCCTAHOBUTENbHbIE | MPAKTUYECKNM TeMe NpoBefeHNs MPaKTUYEeCKoro 4
npoLiecchbl 3aHATUAM 3aHATUSA, 0hOPMJIEHNE OTHETa
KoHCMeKTnpoBaHne 0CHOBHOW 1
LONOSIHUTESIbHOW NTEepaTypbl N0 TEMaM:
OKUCNINTENbHO-BOCCTAHOBUTE IbHbIE
CBOWNCTBa BeLLeCTBa U CTeneHu
OKUNCNEeHNS BXOAALLNX B HEFO aTOMOB.
Teopus pacTBOPOB " CamocTodATesibHOe y
BakHenLwme BOCCTaHOBUTENN 1
OKNCNNTENIbHO-BOCCTAHOBUTESIbHbIE | U3yYeHne y 26
OKUCSINTENN. DIEKTPOHHBIN HanaHc.
npoLiecchl MaTepuana
Knaccudukauus
OKUCNTENIbHOBOCCTAHOBUTEbHbIX
peakumnin. BansHue cpelbl Ha NpoTekaHue
OKNCANTENIbHOBOCCTAHOBUTENbHbIX
peakuuia
Teopunsa pacTBOPOB U [oprotoeka K M3y4yeHune TeopeTnyeckoro Matepuasa rno
OKUCNTENIbHO-BOCCTAHOBUTENbHbIE | MPAKTUYECKUM TeMe MpoBefeHuns NpakTU4Yeckoro 8
npoLecchbl 3aHATUAM 3aHATUSA, 0hOpMIIEHNE OTHeTa
Teopus pacTBOPOB U MoAroToBKa K /i3y4eHre TeopeTnyeckoro MaTepuana no
OKNCNNTENIbHO-BOCCTAHOBUTENbHbIE | TabopaTopHbIM TeMme nposefeHuns nabopaTopHoW 6

npoueccsl

paboTam

paboTbl, 0chopMNEeHNE OTHETA
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KoHCnekTupoBaHne 0CHOBHOW 1
LOMOJIHUTENBbHON NNTEpaTypbl MO TEMaM:
PacnpoCcTpaHEHHOCTb XUMNYECKNX

CBOWCTBa 3/IeMEHTOB HEKOTOPbIX CamocTosATeNbHOE | 3sieMeHTOB. [pocTbie BellecTBa.
noarpynn Nepnoanyeckon CUCTeMbI | M3yyeHne CTpyKTypa NpoCTbIX BELLECTB. buHapHbie 30
N XMMUSA KOMMIEKCHbIX COeANHEHNI | MaTeprana coefMHeHNA. TpexaeMeHTHble
coequHeHns. Xumunsa d-31eMeHTOB.
CTeneHn okncneHnsa d-31eMeHToB.
i3oMepuns KOMMAIEKCHbLIX COeANHEHNN
CBoWCTBa 3/1eMEHTOB HEKOTOPbIX MoaroToBka K M3y4yeHne TeopeTnyeckoro Mmatepuasia no
noarpynn Nepnoanyeckon CUCTEMbI | NPaKTUYECKMM TeMe NpoBeAeHNs NPaKTUYeCKOro 4
N XMMUSA KOMMAEKCHbIX COEAUHEHUI | 3aHATUSAM 3aHATMA, 0hopMIIEHNE OTHETa
CBOWCTBa 3JIEMEHTOB HEKOTOPbIX MoproToBka K M3y4eHune TeopeTnyeckoro Matepuana rno
NoArpynmn NepMoanYeckon CMcTemsl | nabopaTopHbIM TeMme nposefeHus nabopaTopHoW 6
N XUMNSI KOMMJIEKCHBIX COeANHEHMI | paboTam paboTbl, 0hopMNIEHNE OTHETA
CBoWCTBa 3/1eMEHTOB HEKOTOPbIX
. MoaroToBka K MoaroToBKa No 3K3aMeHaLMOHHbBIM
noarpynmn Nepnoanyeckon CUCTEMbI 12
. | 3K3ameHy BOMpOCaM
N XMW KOMMAEKCHbIX COeANHEHNI
WToro 3a cemecTp: 926
WToro: 208

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

Pecypc HTb
Ne Bubnuorpadmyeckoe onucaHue CamI'TY
n/n (3BC CamI'TY,

IPRbooks 1 T.4.)

OcHoBHa#sa nuTepaTypa

MapkywuH, N.K. HekoTopble acnekTbl COBPEMEHHOW HEOPraHNYeCKo
XUMUK: B 3-X HacTaX. YacTb 1. TeopeTnyeckme oCHOBSI : y4ebHoe nocobue /
1 [W. K. TapkywwuH, O. B. JlaBpeHTbeBa, H. U. JlIncos; Camap.roc.TexH.yH-T.-
Camapa, 2019.- 369 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3607

DNEeKTPOHHbIN
pecypc

MapkywwH, N.K. HekoTopble acrnekTbl COBPEMEHHOW HEOPraHWYeCKo
XUMUN: B 3-X H4acTax. YacTb 2. O6uine 3aKOHOMEPHOCTU N3NKO-

2 | xuMunyeckmx npoueccos : y4ebHoe nocodbue / U. K. MapkywuH, O. B.
JlaBpeHTbeBa, H. W. Jlncos; Camap.roc.TexH.yH-T.- Camapa, 2019.- 336 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3608

DNIEeKTPOHHbIN
pecypc

DaHunywkunHa, E.I'. Obuwime meToabl NCCe0BaHNS HEOPTraHNYECKNX
coegmHeHun : yyebHoe nocobue / E. I'. JaHunywkuHa, E. M. Eroposa;
3 | Camapckuii rocygapCTBEHHbIA TEXHUYECKUIA YHUBepcuTeT, O6Las n
HeopraHnyeckas xumms.- Camapa, 2022.- 98 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5774

DNIEKTPOHHbIN
pecypc

Jlncos, H.W. Xumuns : y4e6. nocobue / H. U. Nlncos, C. L. TioMmeHLeBa;
Camap.roc.TexH.yH-T, Obuias n HeopraHn4yeckas XmMMuns .- 2-e u3f., UCnp. n

DNEKTPOHHBIN

4 non..- Camapa, 2017.- 121 c..- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2707
MeToAbl pac4yeTa CBOMNCTB 3JIEMEHTOB, MPOCTbIX BELLECTB, COEANHEHUN 1

5 cmecen : yyeb. nocobue / W. K. FapkywuH [n gp.]; Camap.roc.TeXH.yH-T, SNEKTPOHHBbIN

Obwas n HeopraHuyeckas xumns.- Camapa, 2017.- 467 c..- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib]|3092

pecypc
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Obwwas n HeopraHuyeckas xumus : y4eb. nocobure / Camap.roC.TeXH.yH-T,
Obuwas n HeopraHuyeckas xumus; cocT.: O. B. JlaBpeHTbeBa, H. W. Jlncos.-

DNEKTPOHHbIN

MNMapteHoBa.- Camapa, 2014.- 84 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1743

6 Camapa, 2017.- 154 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2679

7 Obuwas xumuns; An Mn Ap Meaona, 2024.- Pexxum gocTtyna: DNEKTPOHHBIN
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||136256 pecypc
OcHoBbl 06Len N PU3NYECKON XMMUKN; ACTPaXaHCKMI roCyAapCTBEHHbIV 3N1EKTDOHHbII

8 | apxuTekTypHO-cTpouTenbHbIn yHMBepcuTeT, IbC ACB, 2022.- Pexxum ef c
pnoctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||iprbooks||123438 Pecyp

9 OcHoBbl 06wen xummmn; XUMU3OAT, 2020.- Pexxum goctyna: DNIEKTPOHHbIN
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||97819 pecypc

JononHuTenbHaa nuTepaTypa
JlaBpeHTbeBa, 0.B. O6was xumusa : nabopaTopHbin NpakTukym / O. B.
JlaBpeHTbeBa, H. U. Jlucos, O. t0. AdaHackeBa; Camapckum 5 .
. y JIEKTPOHHbIN

10 | rocynapCTBEHHLIN TeXHUYECKNA yHuBepcuTeT, ObLwas n HeopraHmnyeckas g
Xumus .- 2-e n3g., ucnp. n gon..- Camapa, 2022.- 92 c..- Pexxum goctyna: pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5701
NaBpeHTbeBa, 0.B. O6wan xumuns : nabopaTopHbIn NnpakTukym / O. B.

JlaBpeHTbeBa, H. W. Jlncos, O. H0. AdaHacbeBa; CaMapCKum y
y N DNEKTPOHHbIN

11 | rocypapCTBEHHbIN TeXHUYECKMIN yHMBepcuTeT, Obwas n HeopraHnYeckas g
Xumus .- 2-e n3g., ucnp. n gon..- Camapa, 2022.- 94 c..- Pexxum goctyna: pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5700
HeopraHunyeckas xmmus : nabopaTtop. NpakTukyM / Camap.roc.TexXH.yH-T,

12 Obuwas n HeopraHuyeckas xumuns; cocT.: O. B. JlaBpeHTbeBa, H. U. JIncos .- DNEKTPOHHBIN
2-e 3., ucnp. n gon..- Camapa, 2017.- 141 c..- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2743
Obwas xumuns : nabopaTop. NpakTuKyM / Camap.roc.TexH.yH-T, Obwasa un

13 | HEOPraHm4eckas xuMus; cocT.: O. B. JlaBpeHTbeBa, H. U. Jlncos.- Camapa, DNIEeKTPOHHbIN
2015.- 136 c..- Pexxum pocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2275
C6opHUK 3aaa4 no obuien xumun : y4ebHoe nocobue / B. M. EryHos [u ap.];

CaMapcKkunii rocyaapCTBEHHbIN TEXHUYECKMIN YHUBepcUTeT, CaMapcKuia 5 y
. 9 JIEKTPOHHBIN

14 | rocyLapCTBEHHLIN apXUTEKTYPHO-CTPOUTESIbHBIN YHUBEPCUTET.- Camapa, g
2016.- 218 c..- Pexxum pocTyna: pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4694
Xumunsa : yveb.-metoa. nocobue / Camap.roc.TexH.yH-T, Obias un

15 | HEOPraHM4eckas xnMus; cocT.: C. W. TiomeHueBa, B. . MeHuHa, C. H. DNEKTPOHHbIN

pecypc

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

NHOPMaLIMOHHON 06pa3oBaTeNbHON Ccpelibl yHMBepcuTeTa U caTta HTB Caml TY no fnornHy u naposnto.

6. MepeyeHb MH(OPMALMOHHBIX TEXHOJIOTUHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU

obpasoBaTenbHOro npouecca nNo AucuunauHe (Moaynio), BKAOYas nepevyeHb

nporpaMMHoOro obecneyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCSH MyAbTUMeANAHOe 06opyAoBaHNe.

OpFaHI/ISOBaHO B3anMOAencTeme 06y‘-la}OLLI,EI'OCFI N npenopgasatena C UCNoJsib3o0BaHNEM 3)'IEKTpOHHOI7I

NH-hopMaLMoHHoN 0bpa3oBaTeNibHOM Cpeabl YHUBEPCUTETA.

No
n/n

HauMeHoBaHue MpousBoauTesnb

Cnocob

pacnpocTpaHeHus
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Microsoft Windows 8.1 Professional onepaunoHHas | Microsoft
1 . JInueH3noHHoe
cmcTeMa (3apybexHblii)
2 | Microsoft Office 2013 Microsoft y JInueH3noHHoe
(3apybexHblii)
«JTabopaTopun
3 | AnTuBmpyc Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTevyecTBEHHbIN)
MporpamMmmHoe obecrnevyeHne «AHTUNAArnaT. AO «AHTUMNarvaTt»
4 o JInueH3noHHoe
oKCnepT» (OTe4vecTBEHHbIN)

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOW ceTh «MHTepHeT»,
npodeccuoHanbHbIX 6a3 AaHHbIX, UHHOPMALLMOHHO-CMPABO4YHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 | POCNATEHT http://www1.fips.ru/wps/wcm/connect/content ru/ru Pecypcei oTkpeITOrO
- JocTyna
2 | KoHCcynbTaHT ntoc http://www.consultant.ru Pecypcel oTkpeITOrO
nocTtyna
ObyuatoLme PecypChl OTKPbITOrO
3 | aHUMKNoneann. http://school-sector.relarn.ru/nsm/ yp P
nocTtyna
Xumuns
Xamns, Pecypcbl OTKpbLITOro
4 | Obpa3oBaTebHbIi http://hemi.wallst.ru/ yp P
. JocTyna
cant
Scopus - 6a3a AaHHbIX 3apybexHle ba3b
5 | pedepaToB n http://www.scopus.com/ AGHHBIX
' ' ' OrpaHM4YeHHOoro
LUTUPOBaHMA
JocTyna

8. OnucaHue MmaTepuanbHO-TeXHU4YecKou 6asbl, HeobGxoguMoN gnsa ocyLwecTBieHuUS
obpasoBaTenbHOro npouecca No gucuunauHe (Moayio)

JleKUuMOHHbIE 3aHATUSA

Ayoutopun AN NEKLUOHHbIX 3aHATUIA YKOMMJEKTOBaHbl Mebenblo 1 TEXHWYECKUMU CpeacTBaMu
obyyeHuns, cayxawummm gnsg npencrtaBieHna y4ebHom umHpopmauunm bonbwon ayamtopun (Habopbl
LEMOHCTpauUnoHHoro obopyaoBaHnsa , y4ebHo-HarnsagHele nocobusi, TeMaTM4yeckme WANCTPaLun).
TexHn4yeckue cpenctsa obydyeHusa, chnyxawme ANs npepcrtasieHus yvyebHonm nHdopmaumn 6onbLion
ayamTopun, Habop AEeMOHCTPaLMOHHOrO 060pyAOBaHUSA: 3KpPaH, MPOEKTOP, MEPEHOCHON HOYTOYK.
Habop y4ebHo-HarnsgHbix nocobuin, obecrnevymsBaolinx TemMaTu4yeckme WANIOCTPaLLUM, COOTBETCTBYOLWME
paboynm y4yebHbIM NporpamMmMaM AUCLUUMANH: KOMMIEKT NaakaToB «Xumns» 560x800 mm.
Crneumnanu3npoBaHHas Mebenb: 27 y4yeHU4eCKux napT, CTON U CTYN ANs npenofasaTtens, Tymba, LOCKa.

MpakTUYeckue 3aHATUSA

AyaunTopun ONs NPaKTUYECKUX 3aHATUNA YKOMMIEKTOBAHbI CMeLuann3npoBaHHon mebenbio 1
TEXHUYECKMMU CPeacTBamMu 00yyeHus
TexHnyeckne cpenctBa obyyeHus, cnyxawme ONs NpencTaBieHns y4ebHON mHpopMauum 60/bLION
ayauTopun, Habop AeMOHCTPaLMOHHOrO 000pYynOBaHWSA: 3KPaH, MPOEKTOP, NMEPEHOCHON HOYTOYK.
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Habop y4ebHo-HarnsgHbix nocobuin, obecnevymBalonx TemMaTU4YeCKme MANIOCTPaLNUM, COOTBETCTBYOLWME
paboynm y4ebHbIM NporpamMmMaM AUCLUMANH: KOMAEKT naakaToB «XuMns» 560x800 mm.
CneunanunsnpoBaHHasa mMebenb: 14 y4yeHUYeCKMX CTOMO0B, 28 yYEHUYECKUX CTYyNbeB, CTON WU CTyn ANA
npenogasaTens, LOCKa.

JlabopaTopHble 3aHATUSA

Ons nabopaTopHbIX 3aHATUA ncnonb3ytoTca nabopatopus Ne 5 " JlabopaTopusa obwen u
HEeOpPraHMYeckonm XxmmMummn", oCHalleHHas cnepyowmum obopyaoBaHMEM: 3NEKTPONAUTKaMn nabopaTopHbIMU,
WTaTuBamMn nabopaToOpPHbIMK, BECaMW aHANMTUYECKMMU, BECaMW TEXHUYECKUMMW, aKBaAAUCTUJINATOPOM,
LueHTpudyron nabopaTopHON, CNMPTOBKaMU, KosbaHarpeBaTensMmm, pH-MeTpoM, CyLMAbHBIM LWKadhoM.
CneuvnanunsnpoBaHHas Mmebenb: nabopaTopHble CTOJIbI, CTOMbI A5 BECOB, CTOJ/bI-MONKN XUMNYECKON MOCYabl,
WKagbl 415 XPAaHEHUS XUMUYECKUX PEaKTUBOB M XMMUYECKON Nocyabl, WwWKadg Ana nabopaTopHbIX XanaTos,
CTON NpenofaBaTens, WKadbl BbITSXKHbIE; MEPEHOCHON HOYTOYK, 3KpaH.

CamocTosaTenbHan paboTta

MomMelleHe Ons CaMOCTOSTeNbHOM PaboThl OCHALLLEHO KOMMbIOTEPHON TEXHUKON, C BO3MOXHOCTbIO
NoOK/OYEHUA K ceTu «/IHTepHET» 1 C AOCTYMNOM B 3/IEKTPOHHYO MH(OPMaLMOHHO-06pa3oBaTebHYO Cpeny
CamI'TY n cneunanmsnpoBaHHon mebenbio.

9. MeTopgunyeckue MaTepuabl

MeTognyeckue pekoMeHgauunn rnpn pa60Te Ha JIEKUUNU

[lo neKkummn CTyaeHT O0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYI0 U Hay4YHYIO NUTepaTypy Nno TemMe
NeKkunn ¢ TeM, YTobbl UMETb NpeacTaBeHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvatowmmcs coobllaeTcs TeMa NeKuumn, nNaaH, BONPOChl, noajexaliune
PacCMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEPATYPHble NCTOYHUKK. Becb y4yebHbIn MaTepuan, cooblaemblin
npenofaBaTeneM, LO/DKEH HE MPOCTO MNPOCAYLWMBATLCA. OH A0/KeH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpeneH B MamsaTu. MNpnucTynas K CayLwaHnio HOBOro y4ebHoro
MaTepuana, Nnosie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3yyeHHbIM. Chens 3a TEXHUKON YTeHus
NEKLMN (aKLEHT Ha CYLLECTBEHHOM, MOBbILLEHWE TOHA, N3MEHEHME PUTMa, May3a 1 T.M.), HeobxoamMMo BCeq 3a
npenofaBaTesieM YMeTb BblAEeNsTb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTb X cofepXKaHue, Nnpobnemsi,
npennofiaraTb UX BO3MOXHbIE PELLUEHMNS, OOKa3aTeNbCTBa U BbIBOAbI. OCyLeCTBAAS TaKyl paboTy, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPOBaHUE 1 AafbHelllee
n3yyeHne.

KoHcnekTupoBaHne nekuuu nossonseT obpaboTaTh, CUCTEMATU3NPOBATL W Jyylle COXPaHUTb
NOJIyYeHHY MHADOPMaLNo C TeM, 4Tobbl B ByaylWweM MOXHO Obls10 BOCCTAaHOBUTb B MaMsATU OCHOBHbIE,
coaep)xaTesbHble MOMeHTbI. TUNnYHas ownbka, coBepluaeMas 0byyatoLmnmMcs, 10CI0BHOE KOHCMEKTMPOBaHMe
peyn npenofaBaTens. Kak npasuio, Npu 3anucu «CJ0BO B C/I0BO» HE OCTAeTCA BPEMEHU Ha 064yMbiBaHMeE,
aHanM3 n cuHTe3 uHdopmauun. OTbrpas HY>KHYIO MHMOPMALILIO, FTNaBHbIE MbICK, NPO6AEMbI, pelleHuns u
BbIBOAbl, HEOOXOAMMO COKpaLLaTh TEKCT, CTPOUTL €ro TakmuM 06pa3oMm, YToObl MOTOM MOXXHO ObISI0 IEFKO B HEM
pa3obpaTbcs. XenaTesibHO 0CTaBUTb B paboumx KOHCMEKTax Moss, Ha KOTOPbIX MOXXHO 6yAeT aenatb NOMETKHU
N3 PEeKOMEeHAOBaHHOW NUTepaTypbl, LOMOJHAKLWME MaTepuan MPOCAYLWAHHONW JleKuumn, a Takxe
nogyepkmeatowme ocobyto BaXKHOCTb TEX UMM MHbLIX TEOPETMYECKUX MOJIOXKEHUA. C OKOHYaHUEM NeKLUK
paboTa Hafd KOHCMNEKTOM He MOXXET CHMTaTbCs 3aBepLleHHON. Hy>XHO ellle BOCCTaHOBUTb OTAE/IbHbIE MecTa,
NPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTauuM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
MCMNOMb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOBXOAUMBIN A8 CAMOCTOSATESIbHON PaboThl.
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MeToauyeckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTnyeckne 3aHATUA N0 AUCLUNANHE NPOBOAATCA B LLeNiaX BblpaboTKM MpakTUYeCKUX YMEHUN U
nprnobpeTeHnsa HaBbIKOB B peLleHnn NPoghecCcMoHas bHbIX 3a4ay.
PekomeHAayeTCs cnepytowas cxemMma NnoAroTOBKM K MPAaKTUYECKOMY 3aHSATUIO:
1. 03HakoMJeHMe C MJaHOM MNPaKTUYECKOro 3aHATUSA, KOTOPbIA OTpa)kaeT CoAepXKaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCNEeKTa Nekuuu;
3. YTeHue PeKoMeHO0BaHHON NUTepaTypsl;
4. NOAroTOBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYeCKOro 3aHATUS;
5. BbINOJSIHEHME TECTOBbIX 3aaHWi, 3a4a4y u ap.

MoaroTtoBka obyvatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCA MO BOMpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakTUYeCKUX 3aHATUA n (namn) nekuuin. B npouecce NoOAroOTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3yYeHWEe PeKOMEH0BaHHOM
NTEpaTypbl.

PaboTa CTyneHTOB BO BPeEMS MPaKTMYECKOro 3aHATUSA OCYLLECTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblgatoTca obyyalowmmcs B Havyaae Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
adKTUBHOE y4acCTune B o6cy>Ku,eH|/|v| KOHKPETHbIX CI/ITyaLI,VIIZ, CrnocobHOCTb Ha OCHOBE nony4YeHHbIX 3HaHUN
HaxoOnTb Haubonee 3hHEKTMBHbIE peLeHns NoCTaBAeHHbIX nNpobnem, ymeTb HaXxo4WUTb MOJIE3HbIN
[IOMOJSIHNTENbHBIA MaTepunan No TeMaTuke 3aHATMA. Obyyvatowmmca Heobxoommo obpallaTb BHMMaHWE Ha
OCHOBHbI€ MOHATWA, aNrOpPUTMbl, ONpenensaTb NPaKTUYECKY 3HA4YMMOCTb pacCMaTPUBaEMbIX BOMPOCOB. Ha
NPaKTUYeCKNX 3aHATMAX 0byYatoLmMecs OOJKHbl YMETb BbIMOJHUTL pacyeT Mo 3afaHHbiM MapameTpaM uau
BblpaboTaTb onpepesieHHble peweHns no o6bo3HavyeHHoN npobneme. 3afaHna MoryT ObiTb rpynnoBbie U
NHOMBUAOYaANbHbIE. B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblix 3afaHuUi, Lenen 3aHaTus, obLuen noaroToBKy
obyyatowmxcs npenofaBaTesib MOXET NoAcCKa3aTb 0byyYaloWmMMCs anropuTm peleHns nan nepsoe AencTeue,
UNn ykasaTb obliee HanpaBJsieHWe paccyXAaeHui. MonyyeHHble pe3ynbTaTbl 06CYy)KAalTCa C NO3ULUIA UX
aAeKBaTHOCTU NN 3PPEKTUBHOCTU B PAaCCMOTPEHHON CUTYaL MK,

MeTonounyeckue pekoMeHgauunn rnpun pa60Te Ha na6opaTopHOM 3aHATNN

MpoBeneHune nabopatopHon paboTbl LennTCA Ha ABEe YCNOBHble 4acTW: TEOpeTUYeCKyl u
NPaKTUYECKYIO.

HeobxoanMbIMU CTPYKTYPHbLIMW 3JIEMEHTAMUN 3aHATUA SBASAIOTCSA NpoBeaeHme nabopaTopHon paboThl,
NpOBEpPKa YCBOEHHOr0 MaTepuana, BKYaroLWwas 06cyKAeHne TeoOpeTUYECKMX OCHOB BbIMOHAEMOW PaboThl.

Mepen nabopaTopHon paboTon, Kak NpPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI NHCTPYKTaXK Mo
CNonb30BaHMIO Heobxoaumoro obopyaoBaHus. MpenofaBaTelb KOPPEKTMPYET OeATeNbHOCTb 0byyatoLerocs
B npouecce BbiNosHeHUa paboTbl (Nnpyu HeobxoammocTun). MNocne 3aBeplieHns nabopaTopHON paboThbl
NoABOAATCS UTOrK, 06CY)KOaTCA pe3ynbTaThl LEATENbHOCTL.

Bo3MoXHbI criepytoume gopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaa, rpynnosas u
nHAMBMAyanbHasa. Mpn GpoHTaNbHON DOpMe BLIMOJHAETCS OfHa M Ta e paboTa (NpyM 3TOM BO3MOXXHbI
pa3finyHble BapuaHThbl 3agaHuin). Mpu rpynnoson opme paboTa BLIMOAHAETCS rpynnon (KomaHgon). Mpu
NHAMBMAYaNnbHOW hopMe 0By4atoLLMMNCA BbIMONHATCSA UHAMBUAYaNbHbIE paboThl.

Mo kaxpon nabopaTopHon paboTe MMEKTCA MeTOAWYECKME YKa3aHWS MO WX BbIMOJHEHNUIO,
BKJlOYaloLMe HeobxoamMbll TeopeTUYeCcKUiA 1 MpaKTUHeCKUA MaTepuan, copepXxawue 3NeMeHTbl U
nocfieloBaTeNbHYO UHCTPYKLMIO NO NpoBeaeHunto BeibpaHHOM paboThl, MHANBMAYaAbHbIE BapUaHTbl 3adaHni,
TpeboBaHma 1 hopMy OTHETHOCTM MO LaHHOW paboTe.

MeTooun4yeckme peKkoMeHgaLumm rno BbINOJIHEHWNIO CaMOCTOATESIbHOW pa6OTbI

OpraHu3zauns camocToATenbHOW paboThl 06yYaloWwmXCca OPUEHTUPYETCSH Ha aKTUBHbIE METOLbI
oBnafeHns 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMNOCOOBHOCTeN, Mnepexoh OT MNOTOYHOro K
NHOVBUAYAAN3NPOBAHHOMY 06y4YeHMto C y4eToM noTpebHoCTen 1 BO3MOXXHOCTeN oby4atoLierocs.

CamocToaTenbHas paboTa ¢ yyebHuMKamu, yyebHbIMK NocobusMu, Hay4yHoM, CNPaBOYHOW NNTEepaTypon,
MaTepranaMmmn Nnepuoanyecknux n3gaHun n HTepHeta asnseTca Hanbonee ahheKTUBHLIM METOAOM MOJTyHeHN S
LOMONHUTESIbHbIX 3HaHWIN, NMO3BONSET 3HAYUTENBHO aKTMBU3UPOBATb NMPOLECC OBAALEHUA UHDOPMaLNEN,
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cnocobeTByeT 6onee rayboOKOMy YCBOEHMIO U3yYaeMoro Mmatepuana. Bce HOBble MOHATUSA MO U3y4aeMon Teme
HeobX04MMO Bbly4MUTb HaM3yCTb M BHECTWU B F10CCapui, KOTOpbIN Lenecoobpa3Ho BECTU C CaMOro Havyana
N3y4eHns Kypca.
CamocTosATenbHas paboTta peanmsyeTcs:

® HEenocpeACTBEHHO B MPOLIECCe ayAUTOPHbIX 3aHATUN;

® Ha NeKuusx, NPaKTUYeCKUX 3aHATUSAX;

® B KOHTaKTe C nNpenofaBaTefieM BHE paMOK pacnucaHums;

® Ha KOHCyJibTaumax no y4yebHbIM BOoMpocaM, B X04e TBOPYECKUX KOHTAKTOB, NpU NUKBMLAALAN

3a[0/DKEHHOCTEN, NPV BbINOJIHEHUN UHAUBUAYAbHBIX 3a4aHUA U T.4.;

e B bubnmoTeke, foma, Ha Kadenpe npu BbiNOJHEHUN 0ByYaloWMMCa y4ebHbIX N NPaKTUYeCKUX
3ajau.

9 eKTUBHbLIM CPeACTBOM OCYyLLEeCTBAEHMA 0bydYaloLlmMcs camocTosaTenbHON paboThl ABAgeTCS
3NeKTPOHHaa MHdopMaLunoHHo-obpas3oBaTenbHasa cpefla yHUBepcuTeTa, KoTopas obecneymsaeT JOCTYN K
y4yebHbIM nnaHam, paboymm nporpamMmam AUCUUNAUH (MOLyNen), NPakTUK, K U3LaHUAM 31EKTPOHHbIX
6rbMOTEeYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCUUNIMHE (MoAaynio)

DoHJ OLLEHOYHbIX CPeACTB NpeacTassieH B npunoxeHnn Ne 1,

18



MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

61.0.03.01 «Obwas n HeopraHU4yeckas Xmmmsa»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.03.01 «O6Lw,an n HeopraHM4yeckasa XMMmnsa»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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18.03.01 Xummn4yeckass TexHO0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

Bbakanasp

OyHas

2024

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

Kaghegpa "XuMns n xmmMmmnyeckas TeXHo0rns
(HO-XT)

324 /9

3a4eT, dK3aMeH




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

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HanMeHoBaHue
KaTeropumn Kop mn Koo n HamMmeHoBaHue (3HaTb, yMeTb, BnapgeThb,
(rpynnb) HauMeHoBaHue MHOMKaTOpPa AOCTUIXKEHMUSA COOTHeCEeHHbIe C
KOMNeTeHLMWi KOMMeTeHuUn KOMMNeTEeHLUH MHOUKATOPaMu OO0CTUIXKEHUSA
KOMMNeTeHLum)
O6LenpoeccmoHanbHbie KOMAETEHLUN
OlK-1 CnocobeH
n3y4aThb,
aHaJIn3MpoBaTh,
1CMnoJib30BaTb
MeXaHWU3Mbl
XUMUYECKMX
peakuui, BnafeTb HaBblkaMu paboThl C
NMPOUCXOOALLMX B y4ebHoOM nuTepaTypoi no
TeXHON0rn4eckmnx OlK-1.1 NMoHnMaeT cTpoeHne | OCHOBHbLIM eCTeCTBEHHO-
npotieccax u BELLeCTB, Npupoay Hay4HbIM OUCLMMINHAM;
EcTecTBEHHO- OKpYy>XatoLlem XUMNYECKOWN CBA3N U 3HaHUAMMN O CTPOEHMUN
Hay4Has MUpe, OCHOBbLIBASACh | CBOMCTBAX pa3/IMyHbIX KJIAaCCOB | BELLECTB, Npupoae
noaroToBka Ha 3HaHUsX 0 XUMNYECKNX N1EMEHTOB, XUMUYECKON CBA3N 1

CTPOEHUN
BeLLleCTBa, Npupoae
XVMUYECKOW CBS3N
N CBOMNCTBaX
pa3IMYyHbIX K1accoB
XUMUNYECKNX
3JIEMEHTOB,
coeauHeHnn,
BELLECTB U
MaTepuanos

COeIHEHWI, BELLLEeCTB U
MaTepnanos
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CBOMCTBAX Pa3/INyHbIX KNaccoB
XUMUYECKNX 3JIEMEHTOB,
COeNHEHWN, BELLLEeCTB U
MaTepuanos

3HaTb CTPOEHNE BELLECTB,
npUpPoaYy XMMUYECKOW CBA3N 1
CBOMCTBAX Pa3/INyHbIX K1accoB
XUMUNYECKNX 3JIEMEHTOB,
CoOeaVHEHW, BELECTB 1
MaTepuanos

YMeTb BbINOAHATb
CTaHLapTHble OenCTBMA
(peweHmne TUNOBbLIX 3adav;
onpefnesieHne 0CHOBHbIX
XapaKTePUCTUK XUMUYECKMX
peakuuin, Knaccupunkaumsa
XUMNYECKNX peakLuin no
pa3IMYyHbIM NPU3HaKaM;
COCTaBJIEHNE CXEM MPOLIECCOB,
cncTeMaTm3aumnsa JaHHbIX U
T.M.) C y4€TOM OCHOBHbIX
MOHATUN 1 0bLWMX
3aKOHOMEepHOCTEeN,
hopmynnpyembix B paMKax
OUCLUMJINHBI




OMNK-1.3 NpumeHseT 3HaHUSA
MEXaHN3MOB XUMUYECKINX
peakLumin, NpoucxoaaLLmnx B
TEXHOMOrM4ecKmx npoLeccax u
OKpy>XatoLem Mupe B
npogeccmoHasbHOM
LesATenbHoCTH

BnapgeTb HaBblkamMu
NPUMEHeHNs 3HaHWN 0
MeXaHM3Max XUMUYEeCKnx
peakLuin, XapaKTepHbIX O1s
NPoOLECCOB XMMUNYECKON
TEXHONIOTUN, HEPTEXUMUN 1
HedTenepepaboTKy

3HaTb MexaHU3Mbl npoTeKaHnA
XUMNYHECKNX peaKLI,I/II7I
TexHosorn4yeckmnx npoL,eccon
XUMMNYECKON TEXHOJIOT UK

YMeTb 1CMo/b30BaTb 3HAHNS
MeXaHN3MOB XUMUYECKNX
peakLuin, NPOMCXoasaLmnX B
TEXHOOrMYeCcKmMx npoLeccax un
OKPY>KatoLeM MUpe B
npogeccrnoHa bHOM
AeAaTeNbHOCTH

[NpoteccnoHanbHas
MeToh0J10r s

ONK-2 CnocobeH
1CNoJsib30BaTh
MaTeMaTunyeckume,
usnyeckue,
(pun3umko-
XUMUYECKIE,
XnuMnyeckne
MeTonbl 4NA
pelleHns 3agay
npogeccrnoHaabHON
LeAaTeNbHOCTY

OlK-2.3 OnuckiBaeT
MCMoNb3yeMble B XUMUYECKON
TEXHOJIOrMn MaTeMaTU4eckue,
(pusnyeckne, pusnko-
XUMUYECKme, XMMmmnyeckmne
MeTOobl peLleHns
TEXHOJI0OrMYyeCcKumx 3apay

BnapgeTb HaBblkaMu
NCMoNb30BaHNA
TeopeTu4yeckmnx ocHoB obLen n
HEopraHMYecKom XmMmmm ans
pelweHnsa 3agad
npogeccrnoHaabHOMN
AeATeNbHOCTH

3HaTb MaTeMaTu4yeckue,
(hnsnyeckne, puUsnKo-
XUMUYECKNE, XNMMYeCcKme
MeToAbl 4N19 peleHns 3aaad
npoteccnoHaLHON
LeATeNbHOCTH

YMeTb NpuMeHaTb
MaTeMaTunyeckue,
(pn3snyeckne, pnsnko-
XUMUYEeCcKne, XuMmnyeckmne
MeTOoAbl 41 peLlleHns 3aad
npogeccrnoHaabHOM
LesATenbHoCTU B 0bnactu
XUMNYECKON TEXHOJIOMN

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPeACTB 3anJlaHUPOBaHHbIM pe3yJibTaTaM
obyyeHus
Kop uHaukaTopa Texywun | Npomesxy
A UHA P OueHouHble KOHTPOJIb | TO4YHas
[OCTUXXEHUA Pe3synbTaTbl 00yuyeHus coencrsa cnesaem | arrecra
KOMNeTeHLUn Pea y ocTh s u

TeopeTuyeckne OCHOBbI XUMUMU
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OlMK-1.1 NoHumaeT
CTpOEHNe BeLLeCTB,
NpUpoaY XUMNYECKON
CBSI3U 1 CBONCTBAX

Pa3/IMYHbIX KJ1acCcoB 3HaTb CTPOEHMe BeLlecTB, NPUPoay YCTHBIN onpoc Ha HeT
XUMUHECKNX XUMUYECKOW CBSA3M U CBONCTBAX Pa3nNYHbIX
3JIEMEHTOB, KJTAaCCOB XMMMNYECKNX /IEMEHTOB, COEAINHEHWNA,
COeQHEHNI, BELECTB | eLLecTB 1 MaTepunanos
1 MaTepuanos
TecToBble 3afaHuUA Ha HeT
Bonpocol K 3a4eTy HeTt Ja
Bnapetb HaBblkamy paboTbl C y4ebHON
IMTepaTypon MO OCHOBHbLIM eCTECTBEHHO-
HaY4YHbIM NCLMNANHAM; 3HaHWAMK O CTpoeHun | OTYeT no
BELLECTB, MPUPOLE XUMUYECKON CBA3N U NpaKTU4yecKum [a Het
CBOMCTBAX Pa3JIMYyHbIX KNACCOB XMMUYECKUX 3aHATMAM
3JIEMEHTOB, COeANHEHNI, BELLECTB 1
MaTepunanos
YMeTb BbIMO/HATL CTaHAAPTHblE LENCTBUSA
(peleHne TUMOBbLIX 3ajaYy; onpeaeneHne
OCHOBHbIX XapaKTEPUCTUK XUMUNYECKNX
peakuui, Knaccugukauma XuMnyecknx OTyeT no
peakuuii Mo pasfiMyHbIM Npu3Hakam; NpPaKTUYeCcKnum [a Het
COCTaBJIeHNEe CXeM NPOLLECCOB, 3aHATUAM
CUCTEMATM3auUns AaHHbIX 1 T.M.) C y4eTOM
OCHOBHbIX MOHATWI 1 06LLUX 3aKOHOMEPHOCTEN,
hopMynupyembix B paMKax AUCLUNANHDI
OMK-1.3 NMpumeHsieT
3HaHNS MEXaHN3MOB
XUMNYECKMX peakumin, | BnapeTb HaBblKaMy NPYMEHEHNS 3HaHWU O
NPOUCXOAALLMX B MexaHM3MaxX XMMUYeCKUX peakuui, OTyeT no
TEXHOJIOrNYECKInX XapaKTepHbIX 418 NPOLLECCOB XMMMNYECKOW NpPaKTUYeCcKnum Ha HeT
npoLieccax un TEXHOJIOrNK, HeTEXUMUN © 3aHATUAM
OKpy>atolllem Mupe B | HechTenepepaboTku
npotheccnoHanbHo
LeATeNbHOCTH
YMeTb MCMosb30BaTh 3HAHNA MEXaHU3MOB OT4eT Mo
XUMUYECKUX peakLMin, MPONCX04ALLmMX B NPaKTUYECKUM la Het
TEXHO/IOTM4YECKMX NPOLIeCCcax 1 OKpyXXatoLiem 3AHSTUSM
Mupe B NPoheCcCMoHaNbHON AeATEeNIbHOCTY
TecToBble 3aaHNs Oa HeTt
3HaTh MeXaHN3Mbl MPOTEKAHUSA XUMUYECKUNX
peakuuin TeXHOI0rNYeCKUX NPoLLeccoB Bornpockl K 3a4eTy Het Ja
XUMUNYECKOW TEXHOIOMNM .
YCTHbIN onpoc Ha HeTt
OMK-2.3 OnuceiBaeT
NCMO/b3yeMble B
XUMUYECKON
TeXHoNI0rnn
MaTeMaTunyeckme,
(nsnyeckue, pU3nKo- | 3HaTh MaTeMaTNYECKME, PU3NYEcKe, husnKo- | YCTHBIA onpoc Ha HeT
XNMUHECKUE, XUMUYeckKume, XuMn4eckne MeToabl ons
XUMN4ECKMe METOLbI | pewwieHns 3a4a4 NpodeccroHabHON
peLeHna neaTenbHOCTH
TEXHO0rNYeCKnX
3ajay
TecToBble 3afaHNSA Oa HeTt
Bonpocol K 3a4eTy HeTt la
YMeTb NpUMeHATb MaTeMaTUYECKIE,
pursunyeckne, HU3NKo-xmMmyeckne, xuMmyeckue | OT4eT no
MeToAbl A5 pelleHns 3aaad NPaKTUYeCKUm [a Het
NpotheccnoHaNbHOM fLeATensHoCTy B 0bnactn | 3aHATUAM

XUMUYECKOWN TEXHONOTUN
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BnapeTb HaBblKaMy UCMNOJIb30BaHNA

TeopeTUYecKnx ocHoB obLuel 1 Orer no
. NpPakTU4eCKum Ha Het
HEOPraHM4eCKOM XMW AN peLleHns 3anay 3AHSTHSM
npodeccnoHanbHOM OEATENBHOCTY
O6LMe 3aKOHOMEPHOCTU NPOTEKAHUA XMMUYECKUX NPOL,EeCCOB
OMK-1.1 NMoHnmaeT YMeTb BbINOJIHATL CTaHAAPTHbIE AENCTBUS
CTpOEHMe BeLLeCTB, (pelweHmne TUNOBLIX 3a4ay; onpeneneHne
NPUPOAY XMMNYECKON | OCHOBHbIX XapakTepuCcTUK XMMUYECKIX
CBS13U U CBOMCTBAX peakuuin, Knaccupukaumns XMMmn4ecknx OTyeT no
pa3nNYHbIX KJ1TAacCoB peakLuui Mo pasiMyHbIM MPU3HaKaMm; NpPakTU4YeCKNM Ha HeT
XUMUNYECKNX COCTaBJIEHNE CXeM MpPOLLeccoB, 3aHATMAM
3/IEMEHTOB, cMcTeMaTm3aums JaHHbIX U T.M.) C y4eToM
COeZINHEHW, BELLECTB | OCHOBHbIX MOHATUIA 1 06X 3aKOHOMEPHOCTEN,
N MaTepuanos popMynnpyemMbix B pamMmKax AUCLUMINHbI
Bnapetb HaBblikamMy paboTbl C y4ebHoM
iMTepaTypon MO OCHOBHbLIM eCTECTBEHHO-
HaY4YHbIM ONCLMMNANHAM; 3HaHWAMK O CTpoeHUn | OTYeT no
BELLECTB, MPMPOAE XMMUYECKON CBA3N U NpakTU4YeCcKnM Ha HeT
CBOMCTBAX Pa3JiIMYyHbIX KNACCOB XMMMYECKUX 3aHATMAM
3JIEMEHTOB, COeANHEHNI, BELLECTB 1
MaTepnanos
3HaTb CTPOEHMe BeLWeCTB, Npupoay TecToBble 3afaHMs Ja Het
XUMUYECKOW CBA3M N CBONCTBAX Pa3/INYHbIX
.| Boripocekl K 3a4eTy HeTt JIE]
KJTaCCOB XMMUNYECKUNX /IEMEHTOB, COEANHEHUN,
BELLECTB 1 MaTeEpNanos YCTHBbI onpoc Ja Het
OMK-1.3 NMpumeHsieT
3HaHNS MEXaHN3MOB
XUMNYECKNX peaKkLmn,
NMPOUCXOLALLMX B
TEXHOJIOrNYeCKmX YCTHbIN onpoc Ha Het
npoLieccax u 3HaTb MeXaHM3Mbl NPOTEKAHUSA XNMU4ECKIX
OKpYXKaloleM Mupe B | PEAKUNIA TEXHONOrMYECKIX MPOLIECCOB
MpotheccroHanbHol XUMUYECKOWN TEXHOOTUN
neAaTenbHOCTH
TecToBble 3aaHNSA Oa HeTt
Bonpochl K 3a4eTy HeT la
BnapeTb HaBblkaMy MPUMEHEHWS 3HAHWUI O
MexaHn3Max XMMUYeCKUX peakuui, OT4yeT no
XapaKTepHbIX A5 MPOLECCOB XUMNYECKON npakTU4eCcKnM Ha Het
TEXHO0rnn, HepTEXUMUM 1 3aHATMAM
HedTenepepaboTku
YMeTb MCMonb30BaTh 3HAHNA MEXaHU3MOB OTyeT no
XUMUYECKNX PeaKLMI, MPONCXOAALLINX B NPaKTUYECKUM la Het
TEXHOJIOTM4YECKMX NPOLIECCax 1 OKpyXKatoLiem 3AHSTASM
Mupe B NpodheCCrOoHaNbHON AeATEeNbHOCTM
OMK-2.3 OnucbiBaeT
NCMNOJIb3yeMbIE B
XMMNYECKON
TeXHoJI0rnn
BnapeTb HaBblKaMy NCMOJb30BaHNS
MaTeMaTuyeckue, ° OTyeT no
ursmnyeckne, pusmnko- TEOPETMHECKMX OCHOB obuieit v NpPakTU4eCcKum Ha HeT
HeopraHn4yeckom XuMnun Ana peweHns 3anay
XUMUYECKMe, o 3aHATMAM
NpoheccnoHa bHON LeATenbHOCTH
XUMUYECKME METOLbI
peleHns
TEXHOJIOTNYECKINX
3ap4au
YMeTb NpUMeHATb MaTeMaTUYECKIE,
ursunyeckne, HU3NKo-xmmmyeckne, xuMmyeckue | OT4eT no
MeToAbl A5 pelleHns 3aaad NPaKTUYeCKUMm Ha HeT
npodeccnoHanbHOM OeATeNbHOCTM B 06/1aCTK | 3aHATUAM

XUMUYECKOWN TEXHOOTUN
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3HaTb MaTeMaTn4eckue, usnydeckne, Gusnko-
XUMUYECKMe, XumMmnyeckne metoabl ans
pelieHnsa 3agay NpodeccnoHanbHom
nesaTeNlbHOCTY

TecToBble 3afaHNSA

Oa

HeTt

Bonpockl K 3a4eTy

HeTt

Ha

YCTHbIN 0npoc

Oa

HeTt

Teopuﬂ PaCcTBOPOB U OKUCJINTEJIbHO-BOCCTAaHOBUTEJIbHbIE€ NPpoLecChl

OMNK-1.1 NMoHnmaeT
CTPOEHMe BeLLecTB,
NPUPOAY XUMUYECKON
CBSA3M 1 CBOMCTBAX
pa3nYHbIX KJ1acCoB
XNMUYECKMX
3JIEMEHTOB,
COeQVHEHNI, BELLLECTB
1N MaTepuanos

3HaTb CTPOEHME BeLLECTB, Nprpoay
XUMUYECKOM CBA3M 1 CBONCTBAX Pa3/MUHbIX
KJ1IaCCOB XMMUYECKMX 3/1EMEHTOB, COeINHEHUI,
BeLLeCTB U MaTepuasios

YCTHbIN 0nNpoc

Oa

HeTt

YMeTb BbIMOJHATL CTaHAAPTHbIE AEACTBUS
(pelueHre TMMNOBLIX 3afaY; onpeneneHne
OCHOBHbIX XapaKTepUCTUK XUMUYECKNX
peakuum, Knaccudrkaums XuMnYeckmnx
peakUMi Mo pasanyHbIM NpU3Hakam;
COCTaBJIeHNe CXeM NpPOLLEeCCOoB,
CUCTEMaTU3aUMNS AaHHbIX U T.M.) C y4eTOM
OCHOBHBbIX MOHATUN 11 0BLIMX 3aKOHOMEPHOCTENR,
(hopMyIMPyeMbIX B paMKax AUCLUMINHBI

0TYeT No
nabopaTopHbIM
pabotam

Oa

HeTt

BnapeTtb HaBblkamMy paboThl C y4ebHON
JINTEPaTYypPOI MO OCHOBHbLIM €CTECTBEHHO-
HayYHbIM OUCUMUMNANHAM; 3HAHUSMU O CTPOEHUK
BELLECTB, MPMPOAEe XUMUYECKON CBS3U U
CBOMCTBAX Pa3/INyHbIX KNAaCCOB XUMUYECKNX
3/1IEMEHTOB, COEAVHEHWNIA, BELLECTB U
MaTepuanos

0TYeT Mo
nabopaTopHbIM
paboTam

Oa

HeTt

3HaTb CTPOEHNE BELLECTB, NPUPOAY
XUMUYECKOW CBA3M N CBONCTBAX Pa3/INYHbIX
KN1aCCOB XMMNYECKNX SNEMEHTOB, COEANHEHNN,
BELLECTB 1 MaTepuanos

TecToBble 3aiaHunA

Oa

HeTt

YMeTb BbIMONHATL CTaHAAPTHbIE AeACTBUS
(pelueHve TMMOBBIX 3afaY; onpeneneHune
OCHOBHbIX XapaKTEPUCTUK XUMUYECKNX
peakLmin, KNaccumkaums XumMmnyeckmnx
peakLui Mo pas3anyHbIM NpU3Hakam;
COCTaB/IeHNe CXeM NMPOLIEeCCOB,
cucTemMaTM3aunsa JaHHbIX U T.M.) C Y4eTOM
OCHOBHbIX MOHATWI 1 06LLUX 3aKOHOMEPHOCTEN,
thopMyMpyeMbIxX B paMKax AUCLUMNINHBI

OTyeT no
NPaKTUYeCKum
3aHATUAM

Oa

HeTt

Bnapetb HaBblikamy paboThl C y4yebHoO
JINTEpaTypol Mo OCHOBHbIM eCTECTBEHHO-
HaY4YHbIM ANCLUMMNANHAM; 3HAHUSMMN O CTPOEHUN
BELLECTB, MPUPOLE XUMNYECKON CBA3MN 1
CBOWCTBAX Pa3/IMYHbIX KACCOB XMMUYECKMX
3/1EMEHTOB, COeIHEHWIA, BELLECTB U
MaTepranos

OTyeT no
NPaKTUYeCKUM
3aHATUAM

Oa

HeTt

3HaTb CTPOEHWE BELLECTB, NPUPOAY
XUMWUYECKOWN CBA3M U CBOMCTBAX Pa3/IMyHbIX
KJTAaCCOB XMMUYECKNX 3NIEMEHTOB, COEAUHEHUN,
BeLLeCTB U MaTepuanos

Borpockl K 3K3aMeHy

HeTt

Ha

OMK-1.3 MpumeHseT
3HaHNA MexaHn3MoB
XVMUYECKNX peakLuun,
NPOUCXOOALLMX B
TEXHOJIOTNYeCKmX
npoueccax un
OKpY>XaloLLlemM Mupe B
npogeccmoHansHom
feAaTeNIbHOCTH

3HaTb MexaHW3Mbl MPOTEKAHUSA XUMUYECKNX
peakuuii TEeXHOIOrNYeCKNX NPoLLeccoB
XUMMNYECKOWN TEXHO0rnmn

Borpockl K 3K3aMeHy

HeTt

Ha
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YMeTb 1UCMonb30BaTh 3HAHNS MEXaHN3MOB

XUMUYECKNX peaKkLmin, NPONCXoasaLinx B Orer no
P TP NpPaKTU4YeCKUM Oa HeTt
TEXHOJIOrMYeCKUX npoLeccax v oKpyxatoLem 3AHSTAAM
Mype B MpodheCCrOoHaNbHON AeATENbHOCTM
BnapeTtb HaBblKaMy NPYMEHEHNS 3HAHWUIA O
MexaHn3Max XMMUYeCKUX peakuui, OTyeT no
XapaKTepHbIX 15 NPOLEeCcCOB XUMNYECKON npakTU4eCcknM Oa Het
TEXHOJIOrnn, HehTeEXUMUN 1~ 3aHATMAM
HedTenepepaboTku
3HaTb MeXaHN3Mbl MPOTEKAHUSA XUMUYECKUNX
peakLnii TEXHOJIOMMYECKMX NPOLEeCcCcoB TecToBble 3afaHuUA Ha HeTt
XUMUYECKON TEXHOOT NN
BnapeTtb HaBblKaMy NPYMEHEHUS 3HAHWUIA O
MexXaHM3Max XUMNYEeCKNX peakLnn, 0TYeT Mo
XapaKTepHbIX A5 MPOLECCOB XUMNYECKON nabopaTopHbIM Ha HeT
TEXHOJIOrnK, HehTEXUMUN 1 paboTam
HedTenepepaboTku
YMeTb 1CNoJIb30BaTh 3HAHNA MEXaHU3MOB OTYeT M0
XUMUYECKUX peakLMin, MPONCX04AaLLmnX B
peaku P ALl nabopaTopHbIM Ha HeTt
TEXHOJIOMMYECKMX MPOLLEccax 1 OKpyKatoLem paboTam
Mupe B NPohecCMoHaNbHON AeATeIbHOCTHY
3HaTb MeXaHW3Mbl MPOTEKAHUSA XUMUYECKUX
peakuuii TeXHOOrNYeCKNX NPoLLeccoB YCTHBIN onpoc Ha Het
XUMUNYECKOW TEXHOJIOMNK
OMK-2.3 OnucbiBaeT
NCMNOJib3yeMble B
XUMUYECKON
TexHoJiornm
3HaTb MaTeMaTnyeckue, usnydeckne, GusnKo-
MaTeMaTunyeckue,
XUMUYECKMe, XuMn4eckne metToabl Ans .
pusnyeckne, pusmko- 9 YCTHbI onpoc Oa HeTt
pelleHns 3afa4 npogeccmoHasibHoON
XUMn4eckue,
neAaTenbHoCTH
XUMUYECKMe MeTobl
pelweHuns
TEXHOJIOrNYECKINX
3ajau
YMeTb NpUMeHATb MaTeMaTU4eckme,
pusnyeckre, GU3NKO-XMMUYECKUNE, XUMUYECKUue | 0OTHET no
MeTobl ANS pelleHns 3a8ad nabopaTopHbIM Ha Het
npotheccnoHaNbHOM fesTensHoCcTy B 0bnactu paboTam
XUMUYECKON TEXHONOT NN
BnapeTtb HaBblKaMy NCMONb30BaHNS
N 0TYeT Mo
TeopeTu4ecKknx ocHoB obLuer 1
. nabopaTopHbIM Ha Het
HeopraHnyeckom XuMuu 419 peleHns 3anay aboTam
NpotheccnoHasbHON LeATeNbHOCTH P
3HaTb MaTeMaTn4eckue, usnydeckne, Gusnko-
XUMUYECKMe, XuMn4eckne metToabl ans
9 TecToBble 3afaHNSA Oa HeTt
pelleHunsa 3afa4 npogeccmoHasibHON
LeAaTenbHOCTH
YMeTb NpUMeEHATbL MaTeMaTUYECKIE,
pursunyeckne, GU3NKo-xmMmyeckne, xuMmyeckue | OT4eT no
MeTobl ANS pelleHns 3aaad npakTU4yeCcknM Oa Het
npotheccnoHanbHOWM feaTensHocTy B obnactu 3aHATMAM
XUMUYECKOWN TEXHOOTUN
BnapeTtb HaBblKaMy NCMOb30BaHNS
TeopeTUYeCcKnx ocHoB obLuel 1 Orer no
P . NPakTU4eCKUM Ha Het
HeopraHnyeckom XuMum Ana peleHns 3afay 3AHSTAAM
NpoheccnoHa bHON eATeNbHOCTH
3HaTb MaTeMaTnyeckune, pusmnyeckme, pusnko-
XUMUYECKME, XUMUYECKNE MeTOabl A4
Bonpockl K 3K3aMeHy HeTt la

peLleHns 3a4a4 NpotheccnoHabHol
esTeNbHOCTH

CBOMCTBA 3/1eMEHTOB HeKOTOpbIX noarpynn nepuop,uquKoﬁ CUCTEMbl U XUMUA KOMMJIEKCHbIX COe AUHEeHUN
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OlMK-1.1 NoHumaeT
CTpOEHNe BeLLeCTB,
NpUpoaY XUMNYECKON
CBSI3U 1 CBONCTBAX
pasNYHbIX KNaccoB
XUMUYECKNX
3/1EMEHTOB,
COeQVHEHWIA, BELLLEeCTB
1 MaTepuanos

3HaTb CTPOEHNME BELLECTB, NPUPOAY
XUMUYECKOW CBSA3M U CBONCTBAX Pa3nNYHbIX
KJIaCCOB XMMUYECKUNX 3JIEMEHTOB, COEAUHEHNN,
BELLECTB U MaTepuasoB

Borpockl K 3K3aMeHy

HeTt

Ha

Bnapetb HaBbikamMy paboThl C y4yebHoM
JINTEpaTypol No OCHOBHbIM eCTECTBEHHO-
HayYHbIM AMCUUMANHAM; 3HAHUSIMU O CTPOEHUK
BELLLECTB, MPUPOLE XUMNYECKOW CBA3MN 1
CBOMCTBAX Pa3/INyHbIX KNAaCCOB XUMUYECKNX
3JIEMEHTOB, COEANHEHNI, BELLECTB 1
MaTepuanos

OTyeT no
NpakTU4YeCcknM
3aHATUAM

Oa

HeTt

YMeTb BbIMOJIHATb CTaHAAPTHbIE AENCTBUS
(pelueHne TUMOBbLIX 3aay; onpeaeneHne
OCHOBHbIX XapaKTEPUCTUK XUMUYECKUX
peakuuii, Knaccupukaumns XMMn4ecKnx
peakLMil Mo pa3anyHbIM Npu3HaKam;
COCTaBJIeHNE CXEM NPOLIECCOB,
CMCTeMaTM3aUmns faHHbIX U T.M.) C y4EeTOM
OCHOBHbIX MOHATWIA 11 0OLLNX 3aKOHOMEPHOCTENR,
(hopMyIMpyeMbIX B paMKax ANCLUMNHGI

OTyeT no
NPaKTUYeCKum
3aHATUAM

Oa

HeTt

3HaTb CTPOEHVE BELLECTB, MPUPOAY
XUMWUYECKOWN CBA3U U CBONCTBAX Pa3/IMyHbIX
KJIaCCOB XMMUYECKMX 3/1EMEHTOB, COeIVHEHUI,
BELLeCTB U MaTepuanos

TecToBble 3afaHuUA

Oa

HeTt

BnapeTtb HaBbikamMy paboThl C y4ebHON
JINTEPaTypPOI Mo OCHOBHbLIM €CTECTBEHHO-
HaY4YHbIM ANCLMMNAVHAM; 3HAHWUSMMW O CTPOEHUN
BELLECTB, MPMPOAE XUMUYECKON CBS3U U
CBOMCTBAX Pa3/NyHbIX KNaCCOB XUMUYECKNX
3JIEMEHTOB, COeANHEHWIA, BELLECTB U
MaTeprasnos

0TYET Mo
nabopaTopHbIM
paboTam

Oa

HeTt

YMeTb BbINOJHATL CTaHOAPTHbIE AEACTBUS
(pelueHne TUMOBbLIX 3ajay; onpeaeneHne
OCHOBHbIX XapaKTEPUCTUK XUMUYECKNX
peakuuit, Knaccupukauus XuMn4ecknx
peakuuii No pasfiMyHbIM NpU3HaKam;
COCTaBJIEHNE CXEM NPOLLECCOB,
cMcTemMaTM3aums daHHbIX U T.0.) C y4eToM
OCHOBHbIX MOHATUIA 1 06LLMX 3aKOHOMEPHOCTENR,
hopMynupyeMbix B paMKax ANCLUMANHbI

0TYeT Mo
nabopaTopHbIM
paboTam

Oa

HeTt

3HaTb CTPOEHNE BELLECTB, NPUPOLY
XUMUYECKOW CBA3M N CBONCTBAX Pa3/iNyHbIX
KJ1aCCOB XMMUYECKUX 3JIEMEHTOB, COeAUHEHNN,
BELLECTB U MaTepuasos

YCTHBI onpoc

Oa

HeT

OMK-1.3 MpumeHsieT
3HaHWA MEeXaHW3MOB
XUMNYECKNX peaKkLmn,
NMPOUCXOLALLMX B
TEXHONIOrNYEeCKMNX
npoLieccax un
OKpY>XaloLLleM Mupe B
npotheccnoHanbHoM
NeaTesIbHOCTY

3HaTb MexaHWU3Mbl NpoTeEKaHNA XMMNYeCKnX
peaKLI,VII7I TEXHOJI0rN4eCKnx npoLeccos
XUMUYECKOWN TEXHONOTUN

YCTHbI onpoc

Oa

HeT

YMeTb 1CMosb30BaTh 3HAHWNS MeXaH3MOoB
XUMUYECKUX PeakLUi, MPonCcXoasnx B
TEXHOJIOMMYECKUX NMPOLLECCax U OKPYXKAIOLLEM
MUpe B NpoecCnoHanbHoM AesTenbHOCTH

0T4eT no
nabopaTopHbIM
paboTam

Oa

HeTt
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BnapeTb HaBblKaMu npuMeHeHus 3HaHWU O

MexaHM3Max XMMUYeCKUX peakuui, oTHeT no
XapaKTepHbIX 418 MPOLLECCOB XMMNYECKOW nabopaTopHbIM Oa HeT
TEXHOJIOrUK, HeTEXUMUN © paboTam
HedTenepepaboTKu
3HaTbh MeXaHN3Mbl MPOTEKAHUSA XUMUYECKUNX
peakLuii TEXHOJIOMMYeCKMX NpoLEeccoB TecToBble 3afaHNs Oa HeTt
XUMUNYECKOW TEXHOIOMNM
YMeTb 1CNOoJIb30BaTh 3HAHNA MEXaHU3MOB OT4eT no
XUMUYECKNX PEaKLMIA, MPONCXOAALLNX B
NpPakTU4eCKuUM Ha HeTt
TEXHOMOrNYeCKMX NpoLLeccax 1 oOKpyxatLlem 3aHATUSAM
Mupe B NPohecCMoHaNbHON AeATeNIbHOCTHY
BnapeTtb HaBblKaMy NPYMEHEHUS 3HAHWUIA O
MexXaHM3Max XUMNYEeCKNX peakLnn, OTyeT no
XapaKTepHbIX A5 MPOLECCOB XUMNYECKON NPaKTU4ECKUM Ha HeT
TEXHOJIOrnK, HehTEXUMUN 1 3aHATMAM
HedTenepepaboTku
3HaTb MexaHU3Mbl MPOTEKAHUSA XUMUYECKUX
peaKkuuii TeXHONOrNYeCKNX NPoLLeccoB Borpockl K 3K3aMeHy Het Ja
XUMUYECKON TEXHONOTUN
OMK-2.3 OnuceiBaeT
ncnonb3yemole B
XUMNYECKOW
TexHoJiornm
3HaTb MaTeMaTnyeckue, usnydeckme, GusnKo-
MaTeMaTunyeckue,
XUMUYECKne, Xummnyeckne metTobl ans
punsnveckue, pusnko- . Borpochl K 3K3aMeHy Het Ja
pelleHnsa 3afa4y npogeccmoHasibHon
XUMnyeckue,
neaTeNlbHOCTuY
XUMUYeCKne MeToabl
pelueHuns
TEXHOJIOrNYeCKunX
3ajad
YMeTb NpUMeHATb MaTeMaTu4eckme,
pursnyeckre, GU3NKo-XMMmYyeckne, xuMmyeckune [ OtTyeT no
MeToAbl 415 peLleHuns 3ajay NpPakTU4eCKUM Oa HeTt
nNpotheccnoHaNbHOM fesaTensHoCcTy B 0bnactu 3aHATUAM
XUMUNYECKOW TEXHOIOM M
BnapeTb HaBblKaMy UCMOb30BaHNS
N OTyeT no
TeopeTu4ecKnx oCcHoB obLuer n
o NPakTU4YeCKUM Ha Het
HeopraHM4yeCcKon XuMnmn s pelieHmnsa 3anau 3aHATUSAM
npotheccnoHa bHON feATeNbHOCTH
3HaTb MaTeMaTnyeckue, usnydeckne, GuUsnKo-
XUMUYECKme, XumMmnyeckne metTobl ans
_ TecToBble 3afaHNs Oa HeTt
peLleHnsa 3afa4 npogeccmoHasibHoON
LesaTeNlbHOCTY
YMeTb NpUMeHATbL MaTeMaTUYeCKme,
usunyeckne, GU3NKO-XUMUYECKNE, XUMUYECKUe | 0OTHET no
MeTobl ANS pelleHns 3anad nabopaTopHbIM Ha Het
npodeccnoHanbHoOM oeaTensHoCcTu B 061acTu paboTam
XUMUYECKOWN TEXHONOTUN
BnapeTtb HaBblKaMy NCMOb30BaHNS
z 0TYeT Mo
TeopeTU4ecKknx ocHoB obLuel 1
o nabopaTopHbIM Ha HeT
HeopraHnyeckom XuMuu Ona peleHns 3afay a6oTaMm
npodeccnoHanbHOM OeATENBHOCTY P
3HaTb MaTeMaTnyeckune, pusmnyeckme, pusnko-
XUMUYECKME, XUMUYECKe MeTobl ANs .
Abl A YCTHbI onpoc Oa HeTt

pelleHns 3afay NpogeccmoHabHom
LesTeNbHOCTM
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TunoBble KOHTPOJbHbIE 3a4aHMUA UM UHbIe MaTepuanbl, Heobxoaumblie ans
OLEeHKM 3HaHWW, YMEHMW, HaBblKOB U (Mnn) onbiTa [OeATeNbHOCTH,
Xapaktepusywluwme npouecc GopMMpOBaHUA KOMNETeHUMM B XOoA4e OCBOEHMUA
obpa3oBaTesnibHOMN NpPOrpamMmbil.

®opMbl TEKYLLEro KOHTPOSS yCneBaemMocTuU
Cemecmp 1
MpuMepHbIe BONPOCHI K NPAaKTUYECKUM 3aHATUAM
MpakTnyeckoe 3aHATME N2 1-2 «OCHOBHbIE 3aKOHbI OOLLUEN XUMUNY

1. Kakume OCHOBHble KayeCTBEHHble W KONIMYECTBEHHbIE XapaKTepUCTUKM aTOMOB
XUMUYECKNX ariemeHToB Bbl 3HaeTe?

. Kak onpegensietcs MonekynsapHas macca CrioXXHOro XMMmM4eCckoro cCoeanHeHns?

. HasoBnte 0CHOBHbIE 3aKOHbI XMW

. Ccbopmynunpyiite 3akOH COXpaHEHUS BELLLECTBA

. Uemy paBHa BenmyunHa Yncna Asoragpo 1 4To OHO 0603HavaeT?

. Uemy paBHa macca 1 Momfb XMMMUYECKOro BeLecTea?

. Kaknm cooTHoLwleHnemM cBA3aHbl Macca XMMUYECKOro BeLwecTBa U ero Kofim4ecTso B
MOnb?

8. Kak cBsizaHbl KO3(MUUNEHTBI B YPaBHEHUM XMMMUYECKON peakuum C KONmM4eCcTBOM
MOSen pearmpyowmx n obpasyomxcs BewecTs?

9. YTto Takoe aKBMBaNeHTHasi Mmacca BellecTsa?

10. YT0 Takoe «HOpMarnbHbIE YCOBUA» ?

11. Kak popmynumpyeTcs 3akoH ABoragpo?

12. Kak choopmynupyeTca nepeoe cneacrame u3 sakoHa Asoragpo?

13. UT0 HasbiBaeTcs MONsipHbIM 06bemMoM? HYeMy paBeH MOSISIPHbLIN 06beM?

NOoO O WN

MpakTnyeckoe 3aHAaTne N2 3-4 «OCHOBbI TEPMOANHAMUYECKUX pacvyeToB»

1. YTto Takoe (pyHKUMS npouecca n PyHKUMSE COCTOAHNA?

2. MNepBbIN 3aKOH TEPMOOUHAMMUKN, MOHATNE BHYTPEHHEN SHEPTUMN.

3. JanTe onpegeneHue: ctTaHgapTHasa aHTanbnMs obpasoBaHns, CTaHaAapTHbIE
yCIOBMUS.

4. CchopmynupynTte 3akoH [fecca n cneacteus U3 Hero.

5. PacueT aHTanbnum XxuMmnyeckomn peakummn. HYto 3HauumT 3K30- 1 9HOOTEPMUYECKNN
npouecc?

6. BTopon 3akoH TepMoANHaAMUKN. SHTPONUS Kak Mepa becnopsiaka B
TepMoaMHaMUYeCcKon cucteme.

7. 3anuwunTte ypaBHeHue 'Mbb6ca ans 3akpbITbiX CUCTEM, YTO Takoe n3obapHo-
N30TEPMMNYECKUI NOTEHLMan?

8. HanpasneHne xummn4yecknx peakumin. Kakosbl yCIOBUA caMOMNPOU3BOSIbHOIO
NPOTEKAHNA XUMUYECKUX peaKkLmin?

9. CdhopmynupynTe TpETUIA 3aKOH TEPMOANHAMUKM.

10. Pornb TepMOgUHaAMUKN B XMMUYECKOW TEXHOMNOMMN?



MpakTnyeckoe 3aHaTUE Ne 5-6 «XuMmnyeckass KUHETUKA U XMMUYECKOe
paBHOBecue»

1. Y10 M3yyaeT xummnyeckas KMHeTuka?

2. OCHOBHbIE 3a4a4M XMMUYECKON KNHETUKMN

3. lanTe onpepgeneHne cpegHen CKOPOCTN XUMUYECKOW peakumm

4. lante onpeaeneHne NCTUHHOM CKOPOCTU XMMUYECKOW peakuun

5. Yto Takoe knHeTnyeckas kpmas?

6.4T0 Takoe xumMmnyeckoe paBHoBecKe, NOYEMY €ro Ha3blBalT ANHAMUYECKNM?

7. YTO Takoe cMeLLEeHNE XMMNYECKOro paBHoBeCKS? Kakne NnpuymnHbl €ro Bbl3biBaOT?
8. Kak untaetcsa npuHuun Jle WaTtense?

9. Kak 3anucbiBaeTca MaTteMaTUYeCKN 3aKOH AEeNCTBUA MacC B TOMOrEeHHbIX U
reTeporeHHbIX cuctemax? NpmBecTn npumepsl.

10. Kak paccunTbiBaeTCH KOHCTaHTa XMMUYECKOro paBHOBECUS ANA FOMOMEHHbIX U
reTeporeHHbIX XMMUYeCKNx peakumn? MNMpmneectn npumepsl.

11. Yt0 Takoe dpasoBoe paBHOBECME? YeM OHO OTNNYAETCS OT XMMUYECKOro
paBHOBeCUSA?

12. Kakoe KonmyecTBO rasoBblX, XUOKUX N TBEpAbIX da3 MOXeT ObITb B cucteme?

MpakTuuyeckoe 3aHaTHEe Ne 7 «BogopoaHbIi NokasaTeslb KUCIIOTHOCTU U
LLIeSIOYHOCTU BOAHbIX pacTBOpoOB. PacTBOpMMOCTbL»

1. YpaBHEHME NOHHOIO NPOM3BEAEHNS BOAbI, EM0 aHanus.

2. BogopoaHbin 1 rmapoKCcunbHbIA NokasaTenu cpeabl.

3. XapakrtepucTuka KMCAOTHOCTK cpef no BenunymHe pH.

4. bnonornyeckoe 3Ha4yeHne BOAOPOAHOro nokasartens

5. 3aBUCMMOCTb pacTBOPMMOCTU OT TeMnepaTypbl N JaBEHUs

6. Kakas koHCTaHTa Ha3blBaeTCs npon3seneHnem pactsopumoctu MNP?

Mpaktnyeckoe 3aHATHe Ne 8 «F'mpgponus conen»

1. CywHOCTb rmaponun3a n TUnbl rMaponmnsa conen

2. MNpvBeanTe NnpuMepbl rMApPOnM3a conen pasHoro Tuna. Kakue n3 npmBeaeHHbIX
peakuui ruaponunsa npoTtekatT HeobpaTumo?

3. UTo HasbIBaeTCHA B3aMMHbIM yCUNEHNEM rnaponmsa?

4. YTto aBnseTca KonM4yeCcTBEHHOW XapakTePUCTMKON rmaponmsa

5. YUto HasbIBaeTca cTeneHbio rmaponmaa? Kakne daktopbl OKasbiBalOT CyLLLECTBEHHOE
BNUSIHWE Ha CTeneHb rmaponunsa?

6. OT Kaknx hakTOpPOB 3aBUCUT KOHCTAHTa rmgponunsa?

7. 'npgponuna Kakmx conen NpoTekaeT B HECKONbKO CTyneHen?

8. Kak BnusaeT Ha cTeneHb rmaponusa coegmHeHus pasbasneHne pacrsopa?

9. Noyemy He BCce conuv noaBepravTcs rmaponuay?

Mpumep TecToB no pasgeny 1 «TeopeTnyeckme OCHOBbI XUMUN»

Bapmuanrt 1
1. B npuBegeHHOM psagy rmapoKcuMaos:
1) KOH,; 2) Al(OH)s3; 3)H2SO0Oq4; 4) Mg(OH)z; 5) HCIO4
YKaXXnTe coeauHEeHUs1, B3auMOOENCTBYOLMNE C KUCITIOTaMM.
a)1, 2, 3; 6) 1, 2, 4; B) 2, 3, 5; rN1,4,5.

2. Kakon conv cooTBeTCTBYET Ha3BaHue rugpocynbdat sucmyTta (I11)



a) Bi(HSO4)s 6) Bi(HSO3)s B) Bi(OH)SO4 r) [Bi(OH2)]2SO04

3. Hasosurte BeLwecTBO, Mnpu BSaMMOAGMCTBMM C KOTOpPbIM KWUCITad COJlb 06pasyeT
CPEaHION:
NaHSO4 + ...— Na2SO0a.

a) H2SO4 06) NaOH; B) Ca(OH)z; r) HCI.

4. B npusegeHHom psaay kucnot: 1) HCIOs; 2) HzS; 3) HI; 4) HsPOg; 5) H2SeOs ykaxuTte
HOMepa TeX, KoTopble ABNATCA MHOTOOCHOBHbLIMW.
a)1, 2; 6)2,3,4, 8)1,3,5; r2,4,5.

5. OnekTpoHHas copmMyna atoma 1s22s?2p®3s23ps. OnpenenuTte 3nNeMeHT U Bce
BO3MOXHbl€ BaNeHTHOCTHU.
a) +3, +5. As; 0) +3, +5. P; B) +4, +6. S r) +3, +6. P.

6. Kakve 3HayeHus npuHMMaeT opbutanbHOe KBaHTOBOE YMCMO AN BTOPOro
SHEepreTU4YecKoro ypoBHs?
a)0,1,2 0)-2,-1,0, +1, +2 B)O, 1 r1

7. YKaxute, Kakme u3 yactuy nmetoT 23 afeKTpoHa.
a) F— 6) Al B) Na r) Na+.

8. Pacnonoxute cneaywowme opbutann (3Hepretuyeckme noaypoBHU) B nopsigke
BO3pacTaHusi 3Heprum cornacHo npasuny Kneykosckoro: 3p, 3s, 3d, 4s, 4p?

a) 3s<3p<3d<4s<4p 0) 3s<3p<3d<4s<i4p B) 3s <3p<4s<3d<4p
r) 3s <3p<4s<3d<4p

9. Hanbonee HM3Kne NoTeHUManbl NOHU3aALUUN NMEKOT aTOMbI ANIEMEHTOB NOArpymnnbl
a) Werno4HbIX MeTannos 6) WenoYyHo-3eMernbHbIX MeTannos B) rarnioreHoBr)
MHEPTHbIX ra3oB.

10. Kakoe yTBEpXOeHue owmboYyHO?

a) MNog aTomHOM OpBUTanbd MOXHO MOHMMAaTb MPOCTPAHCTBO, 3akntovatowee 90-95%
3MeKTpoHHOro obnaka.

6) CocTtosiHMe anekTpoHa B aTOMe OLHO3HAYHO OnpenensieTcsi C NOMOLLbIO YeTbipex
KBaHTOBbIX Yncen n, |, ml n ms.

B) [1Ns1 aNeKTpOoHOB, pacnonararowmnxcs Ha 2p-opbutanu, KBaHToBoe 4mcno | paBHoO 2.

r) B cooTBeTCcTBUM C NpaBunoMm KneykoBCKOro BHavane 3anofiHaeTcs nogypoBeHb 4s, a
3atem 3d.

Mpumep TecToB no pasgeny 2 «O6LWMe 3aKOHOMEPHOCTU XMMUYECKNX
npowueccoB»

BapuaHT 1

1. CTaHgapTHbIM COCTOSIHMEM BeLLecTBa ABMSETCS:

a) pacTBOPEHHOE BELLECTBO C KOHUeHTpaumen 1 monb/n npm 0°C n 1 atm,;
6) unctoe Bewectso npn 0°C n 1 at™m;

B) paCTBOPEHHOE BELLECTBO C KOHUeHTpaumen 1 monb/kr npu 25°C n 1 atm;
r) ynctoe BewecTso npu 25 °C n 1 atm.

2. Cuctema HasblBaeTCs rOMOreHHOM, ecnu:

a) BCe BeleCcTBa HAaXOAATCS B O4MHAKOBOM arperaTHOM COCTOSIHWN;



6) BCce BelecTBa HAXOAATCS B pasfnYHbIX arperaTHbIX COCTOSIHUSIX;

B) OHa COCTOMT M3 YacCTUL, Pa3fNNYHbIX BELLECTB, Pa3fIM4YHOrO arperaTtHoro COCTOSHUS,
paBHOMEPHO pacrnpeneneHHbIX OTHOCUTENBHO ApYr ApYra;

r) oHa o4HOPOAHAa BO BCEX CBOMX TOYKaX MO XMMUYECKOMY COCTaBy U CBOMCTBaM U He
COOEPXKMT rpaHnLbl pasgena.

3. QHTanbNusa xapakTepusyer:

a) BHYTPEHHIOK 3HEPIUIO BELLIECTBA;

0) TennocogepxaHne BeLLeCcTBa;

B) CTPEMIIEHNE BELLECTBA BCTYNNTb B XMMUYECKYIO PEaKLMIO;

r) TennoTy o6pa3oBaHns BeLLECTBA, B3SATYO C MPOTUBOMNOSIOXHbIM 3HAKOM.

4. Yemy paBHa Tensniota obpasoBaHuna N2O(r) B TEpMOXMMUYECKON peakumm
C(rpaduT) + 2N20(r) = CO2(r)+ 2N2(r);

AH°(peakuus) = — 557,5 kx;  AH°(CO2) = — 393,5 kx/Monsb.

a) -164 k[x/monb; 6) +82 k[x/Monb; B) -82 kx/Monb; 1) +164 kx/mMonb.

5. Ecnu ansa gaHHon peakummn AG < 0, To ee NnpoTeKkaHue:

a) HabnogaeTca npu NobbIX YCNOBUSX;

6) He HabnogaeTca Npu NobbIX YCIOBUSX;

B) BO3MOXXHO, HO NMPaKTUYEeCKM M3-3a Marion CKOPOCTM MOXET He HabnaaTbes;
) BO3MOXHO NpW HaNnu4nMm HeobxoanMMoro peareHTa.

6. CKOpPOCTb XMMUYECKOW peakLun 3aBUCKUT:

a) OT NPUPOAbI pearnpyroLLMX BELLECTB;

6) OT KOHLIEHTPALUIA pearnpyroLLmMX BELLECTB;

B) OT KOHLUEHTpaLUMI NPOaYyKTOB XMMUYECKOWN peakumu;
r) oT Temnepartypbl.

7. KoHCTaHTa CKOpOCTM XMMUYECKOW peakLmm U3MEHUTCS, eCnv B CUCTEME:
a) U3IMeHUTb Temnepartypy;

6) BBeCTM KaTanuaaTop;

B) BBECTU UHIMOMTOP;

) UBMEHUTb KOHLEHTPpaLMN pearmpyoLinx BeLecTB.

8. MatemaTuyeckMmM BbipaKeHMEM 3aKOHa AEeNCTBYOLMX Macc AN peakumm
C(rpadmr) + 2N20(r)= CO2(r) + 2N2(r) aBnseTcs:
a) u = k*c(C)*2c(N20); 6) U = k*c(C)*c(N20)?;
B) U = k*c(N20)?; r) u = k*c(COz2)*c(N2)>.

9. Ecnn o6bem 3aKkpbITON CUCTEMBI, B KOTOPOM YCTAHOBUIIOCb XMMMUYECKOE paBHOBECKE
2S0:2 (r) + Oz (r) <> 2SO0z (r), YMEHbLWNTb:

a) TO CKOpPOCTM NPsiMO 1 0BpaTHOM peakunin OCTaHyTCS paBHbIMU;

6) CKOPOCTb NPSIMON peakLmn CTaHeT BonbLUe CKOPOCTM 0BpaTHON peakumu;

B) CKOPOCTb MPSIMOW peakL M CTaHET MeHbLLE CKOPOCTN 0bpaTHOM peakumu;

) paBHOBECUE HE CMECTUTCS.

10. B kakou peakuuun yBenmyeHne obbema CUCTEMbI HE BbI3OBET CMELLIEHNSA PAaBHOBECHS:
a) 2S02(r) + Oz(r) «» 2S0s3(r);

6) N204(r) <« 2NO2(r);

B) Hz(r) + Clz(r) «> 2HCI(r);



r) Nz(r) + 3H2(r) <> 2NHs(r).
Cemecmp 2

MpumMepHbIe BONpOCHI K MPAKTUYECKUM 3aHATUAM
MpakTnyeckoe 3aHATUe Ne 9 «KonnuratuBHble CBONCTBA PacTBOPOB»

1. Kakune cBoKcTBa pacTBOPOB Ha3bIBAOTCA KONNUratueHbIMU? NpuBeauTte npumepsl
2. Y10 Takoe HacbIWeHHbIN nap?

3. Kakne xapakTepuUCTMKM HACbILEHHOro napa Bbl 3HaeTe?

4. Kak faBreHve HacbILWEeHHOro napa pacTBopuTernst 3aBMCcUT OT TemMnepaTtypb!?
N306pa3unTe aTy 3aBMCMMOCTb CXEMATUYHO. YKaXXnTe TOYKWU, COOTBETCTBYIOLLME
¢ra30BbIM NpeBpaLLEHNAM.

5. NMoyemMy faBneHne HacbIWEHHOro napa pacTBOpUTENS HaZ PacTBOPOM HeneTyvero
HEeaNeKTponiMTa HWXe JaBrieHUs1 HaCbILWEHHOro napa Hag YMcTbiM pacteoputenem? Kak
9TO BbIMNAAUT Ha rpadumke?

6. CdopmynunpymnTe 3akoH Paynsi.

7. Kakne crneacteus u3 3akoHa Payns Bbl 3HaeTe?

8. Kak HasblBaeTca Temnepatypa, Npu KOTOPOW AaBreHne napa pactBOpUTeENs Hag
pacTBOPOM CTaHOBMUTCS paBHbIM AABMEHUIO Napa Hag TBepaon gasomn?

9. Kak HasblBaeTcqa Temnepatypa, Npu KOTOPOW AaBreHne napa pacTtBOpUTENs Hag
pacTBOPOM CTAHOBUTCHA paBHbIM aTMOC(EPHOMY LaBIEHNIO?

MpakTtnyeckoe 3aHaTne Ne 10-11 «OKUCNUTENbHO-BOCCTAaHOBUTENbHbIE peaKuuu.
MeToabl cocTaBneHUs ypaBHEHUA OKMCIUTENIbHO-BOCCTAaHOBUTENbHbLIX peakumn»

1. lante onpegeneHne OKNCNUTENbHO-BOCCTAHOBUTESbHbIX peakunn. B yem mnx
OTNUYKMe OT peakunin odbmeHa?

2. HazoBuTe TUNUYHbIE OKUCITUTENN U BOCCTAHOBUTENN

3. Kak Ha3sbiBaloTCs peakumm, B KOTOPbIX aTOMbl OKUCIIUTENSI U BOCCTAHOBUTENS, BXOAAT
B COCTaB MOJIEKybl O4HOMO U TOrO Xe MCXOL4HOro BeLlecTBa U ABNSAKTCA aToOMaMu
PasfNYHbIX AIEMEHTOB UMM OAHOMO 3fIEMEHTA, HO C Pa3fNIMYHON CTEMNEHbBIO OKUCIIEHNA?
4. Kak Ha3blBalOTCS peakunmn, B KOTOPbIX aTOMbl OKUCNIUTENSA U BOCCTAHOBUTENS, BXOOAT
B COCTaB MOJSIEKYS Pa3fnyHbIX MCXOOHbIX BELLECTB?

5. YTto Takoe cteneHb okmucneHma? Yto Takoe BaneHTHOCTb?

6. Bcerga nu coBnagaeTt cTeneHb OKUCNEHUA C BANEHTHOCTbIO?

7. HaszoBuTe MeToabl COCTaBMNEHUsSI OKUCIUTENBHO-BOCCTAHOBUTESbHbLIX PeaKLnn

8. B uem 3akntoyaeTcs meToq anekTpoHHoro 6anaHca?

9. Kakyto cTeneHb OKUCNEHUS NPOSBIIAIOT MeTanbl B CBOUX COEQUHEHMUSX?

MpakTu4yeckoe 3aHATMe Ne 12 «FanbBaHU4YeCKue 3NIeMeHTbI»

1. JanTte onpeaeneHune anekTpogHoro noteHumana n o6 bsCHUTE MEXaHN3M ero
BO3HMKHOBEHUWS Ha rpaHuLe meTarnn — pacTBop afeKkTponuta

2. OT Kaknx hakTopoB 3aBUCUT BENNYMHA 3MEKTPOAHOro noTeHumana?

3. Jante onpefeneHune ranbBaHN4eckoro anemeHTa (F3) n Ha npumepe obbACHUTE
NpVHUMN ero paboTbl.

4. Kak onpegenseTtcs aHoa v katog B [9?

5. Kakne peakumun HasbiBaloTCA TOKOOBpasyoLwmmMm?

6. Kak moxHo paccumtatbe Q[ C D TeopeTnyeckn?

7. Noyemy HanpsaxeHue 'O Bcerga meHbwe 30C?



MpakTnyeckoe 3aHATHE Ne 13 «dnekTponus»

. UT0o Takoe anekTtponusep?
. Uto Takoe katoa n aHoa?
. UTo HasblBaeTCcHa NpoLeccoM anekTponusa?
. Kakne peakuumn ngyt Ha katoge, Ha aHoae?
. Kakne metannbl MOXXHO NONYYNTb TOSMLKO 3NEKTPOSIM3OM pacrnnaBoB UX conen?
. KonnyecTtBeHHbIE 3aKOHbI 3NeKTponmsa
. UT0 nokasbiBaeT KO3IPPUUMEHT BbIXOAa NO TOKY?
. B yem coctoaT 0co6eHHOCTN KaTOAHbIX M aHOAHbLIX MPOLIECCOB MPU ANEKTPONn3e
BOAHbIX
PacTBOPOB 3MEKTPOSINTOB?
9. B yeM NposABNATCS 0COBEHHOCTN 3NEKTPONU3a B pacnnasax?
10. KakoBO npakTnyeckoe npumeHeHue anekTponunsa?

CONOO O~ WN -~

MpakTu4yeckoe 3aHaTne Ne 14 «Xumua anemeHToB. Hemetannbi»

. CTpoeHue n pmnsnyeckmne cBoONCTBa NPOCTbIX BELWECTB-HEMETANNOB

. UT0 HasbIBalOT annotponnen?

. Obwme xummnyeckme cCBOMCTBa HEMETanoB

. HaszoBuTe cambivi akTMBHLIN HEMeTann

HasoBunTe BTOpPOW NO pacnpoCTpaHEeHHOCTM HeMeTann Ha 3emre nocne Kucrnopoga
. 3a cyeT Kakux cBsA3en obpa3oBaHbl NPOCTbIE BELLECTBA — HEMETaNMbI?

. Kakne ocHOBHble CBOMCTBA XapaKTepHbI 4151 HEMETansIoB C HEMOJEKYNSAPHbIM
CTpoeHMeM’?

8. Kakne annoTtponHble mogudukaumm yrnepoa Bbl 3HaeTe?

9. HasoBuTe npumepbl HEMETANIOB C MONEKYNAPHbIM CTPOEHNEM

10. YTt0 HemeTannbl 06pasykoT C KUCIIopoaoM?

NoOORAWN =

MpakTu4yeckoe 3aHaTne Ne 15-16 «KomnnekcHble coeguHeHnsA. Xmumua d-
anemeHToB. MeTannbi»

1. Kakme coegmMHeHNs Ha3bIBaOTCA KOMMMEKCHBIMU?

2. OnuwnTe CTPYKTYPY KOMMMEKCHbLIX COEANHEHUI

3. Jante onpeneneHune NoHATUAM «KOMMNIeKcoobpasoBaTenb» U «nuraHgbl»

4. Ha30BUTE TUMbl KOMMMNEKCHbIX COeANHEHNI

5. Kakne xummnyeckmne anemMeHTbl OTHOCATCS K d-anemMeHTam?

6. OcobeHHOCTM d-aN1IEMEHTOB MO CPABHEHUIO C AfIEMEHTAMU rMaBHbIX NOArpYynn

7. Yto Takoe meTannuyeckas cBs3b?

8. Kakne meTtannbl NPUHATO Ha3biBaTb akTUBHbIMU?

9. HasoBuTe xapakTepHble CBOMCTBA LLENTOYHbIX METaNNoB

10. Ha3oBuTe camble pacnpoCTpaHEHHbIE COEANHEHUS LLENOYHO3EMESIbHBIM MEeTaroB

MpumepHbIe BONpocCkI K nabopaTtopHbIM pabotam

Bonpocbl kK nabopatopHoun pabote Ne1 «OkucnurtenbHo-
BOCCTAHOBUTESbHbIE PeaKLumny:

1. ATOM Kakoro anemeHTa B I'Iepl/IO,D,VI‘-IeCKOVI CcCuctemMme 4BlideTca CaMblM 3SHEPINYHbIM
BOCCTaHOBUTENIEM U KAKOrO — CaMbIM CUSbHbIM OKUCInTENem?



2. Kakon npouecc — OKUCNEHUA UMM BOCCTAHOBIIEHUSA — MPOUCXOOUT MNpU cnegyowmx
XUMUYECKNX NPeBpaLLeHUsX:

a) MeTannMyeckun MapraHey, — nepmaHraHat HaTpus;

6) Na2Cr207 — cynbdat xpoma (I1);

B) a30THas KMcnota — MOH aMMOHNA?

3. 3aKOHUMTE YypaBHEHMSI CredylLwmMx peakumin, paccTtaBuMB  KOI(PUUNEHTHI.
Ncnonb3ynTe MOHHO-MONEKYNAPHLIN MeTo (MeTo nostypeakumn):

a) Zn + KNOz2 + KOH +H20 — NH3 +K2[Zn(OH)a4];

6) KNO2 + PbO2 + HCI — KNO3s + PbCl2 + H20;

B) H202 + Kl + HCI — |2 + KCI + H20.

Bonpochl k nabopaTtopHon paboTte Ne2 «OnpeaeneHue cogepxaHusi pasfnyHbIX
BelecTB METOAOM OKUCIEHUSA-BOCCTAHOBIIEHUSI»:

1. Kak nepmaHraHatomeTpuyecku onpeaenuTtb cogepkaHue: a) xkenesa B conv Mopa; 6)
Xenesa B pyaax; B) HUTpuToB; r) K2Cr207?

2. Ha 4yém ocHOBaHO wOOOMETpPMYECKOE onpeaeneHuve: a) okucnutenen; 0)
BOCCTaAHOBUTENEN?

3. Mo4emy Npy TMTPOBaHMM LLLABENEBOM KUCNOTbI (MNN OKcanarta) nepMaHraHaToM Kanus
nepBble Kannu okmcnutensa obecLBevmBaloTcs MeanIeHHO?

Kak yckoputb 3TOT npouecc?

4. Tlepeuncnute cnocobbl (UKCUPOBAHMSA TOYKM SKBMBANEHTHOCTM B MeTodax
OKNCNEHMNSA-BOCCTAHOBIEHNS.

5. [llpuBeante npuMepbl XMMUYECKUX COEOUHEHMW, obnagalowmnx CBONCTBaAMMU
OKUCNUTENSI U BOCCTAHOBUTENS.

6. B cnepylowmnx 3agadax BblYUCNIUTE MOMSPHblE MacCbl 3KBUBANIEHTOB BELLECTB,
Yy4YacTBYHOLMX B OKUCIIUTENBbHO-BOCCTAHOBUTENBHbIX PeaKLUSAX:

HNO 3 (NO3—- — NO2);

K2Cr207 (B kucnom cpege);

KBiOs (B kucnow cpege);

H202 (B peakuuu c Kil);

KMnOa (B Knucnow cpege);

H2C204 (C204 2 — 2 CO21)

KMnOa (B HenTpanbHou cpeae);

K2S20s (S208 — 2S04);

KMnOs (B Wweno4yHon cpeae);

HNOs — NHs

Bonpochl k nabopatopHou paborte Ne 3 «kKomnnekcHble coeanHeHUs»

1. CocTaBbTe (hopmynbl CreayoLwmx KOMINEKCHbIX CONen:

a) rekcanutpokobanbeTart (lll) kanus;

6) amxnopoTeTpaunaHonnaHmHart (V) HaTpus;

B) TeTpapogaHoanaksaxpomart (1) kanbums.

2. lMNpun penctBum Ha pacTteBop cynbcata TeTpaammumHmean () pactBopa KCN
obpasyetca TeTpaumaHokynpat (ll) kanus. Hanuwute MONeKynapHoe M MOHHOoe
ypaBHEHUS peakumm 1 00bACHUTE NPUYMHY €€ NPOTEeKaHWUS.

3. Bbluucnute KOHUEHTpauuio MOHOB cepebpa B AeUMMONSAPHOM pacTBope xropuaa
avammuHcepe6pa (). KoHcTaHTa HECTOMKOCTU KOMMIEKCHOMO MOHa paBHa 6,8:1078.

4. Onpepenute 3apsa KOMMMEKCHOrO WOHA, KOOPAMHAUMOHHOE YUCINo W 3apsaq
KomnnekcoobpasoBaTerns B COeAMHEHUAX:

a) H[Co(CN)4(H20)2];



6) Ca[ZrFs];
B) [Pt(NH3)2Cl2].

Bonpochkl k nabopatopHoun pabote Ne 4 «CBoncTBa HemeTannos. A30T,
c¢docdop, cepa»

1. CocTaBbTe ypaBHEHNE peaKkunn pasnoXeHNs a3oTHON KMCROThbI

2. Kak B3aMmogencTByloT pa3baBneHHas 1 KOHLEHTPUpOBaHHasA a3oTHas KUcnoTa ¢
LIMHKOM U OSTOBOM?

3. CocTaBbTe UOHHbIE U MONEKYNAPHbBIE PaBHEHNSA peakumin NosTyYeHNS aMMUaYHbIX
komnnekcos kobanbTa (lll) n yuHka (11)

4. HannwuTe ypaBHEHUs peakuui B3ammonenctensa okcuaon asota (lll) u asota (1V) ¢
Bogon. Kak 6yayT npoTekaTb 3TK peakumn B NPUCYTCTBUN U3ObITKa Kncnopona?

5. CocTtaBbTe NOSMHble ypaBHEHUSA NS CReayoLmX NpoLeccoB:

A) HPO+Br2 - Br -+ PO

B) NO + MnO - NO + MnO2

BYP+10 PO +1-

6. HanuwuTe ypaBHEHNA peakumnin nonyvyeHnsa optodocOpHOM KACTOThI U3: a)
docopHoro aHrmapuaa; 6) kpacHoro ocgopa; B) pocdata kanbLms.

7. Yto siBnsieTca okncnmtenem B pa3baBneHHON M KOHLUEHTPUPOBAHHOW CEPHOMN
kncnote? OTBET NOATBEPAMTE YPAaBHEHUAMMN COOTBETCTBYIOLLUNX peakLui

8. UTo npomcxoanT npu KMNSYEHUN Cepbl C PacTBOPOM LLENoYn? Hanuwmnte ypaBHeHme
peakumm

9. MOXHO N1 NONy4YMTb CEPOBOAOPOL AEUCTBMEM a30THOW KUCIOThI Ha CynbduT
xenesa (11)? OTBeT NnosicHUTe, COCTaBbTE YPaBHEHNE peakLuuu.

10. Kakune Tpu TMna peakumi xapaktepHbl Ang okcuaa cepsbl (+4)? Kakoe paBHoBecue
yCTaHaBnMBaeTCH Npu pacTBOPEHUN CEPHUCTOrO rasa B Boge? OguHakosa nv
pacTBOPMMOCTb ANOKCHAA cepbl B BOAE M pacTBOpPaXx KUCMOT U LWenoyen?

Mpumep TecToB no pasgeny 3 «Teopusi paCTBOPOB U OKUCNUTENbLHO-
BOCCTaHOBUTENbHbIE NPOLiecChI»

BapuaHT 1
1. Onpenenute cTeneHb OKUCINEHU MapraHua B COeANHEHUSX:
1) Mn; 2) MnO; 3) KMnOg; 4) KaMnOa.
a)1; 2; 3; 4, 0)0; 2;7; 6; B) 0; 2; —7; —6; r)0;2;7;6.

2. YKaxute BeLecTBa, KOTOpble MOryT NPOsIBNATbL TONbKO OKUCIUTENbHbIE CBONCTBA:
1) KCIOg4; 2) H2S; 3) PbO2; 4) K2Cr207.
a)1; 4, 0) 2; 3; B) 1; 2; r)1; 3.

3. YKaxuTe BellecTBa, KOTOpble MOryT MNPOSIBMSATb TONbKO BOCCTAHOBUTENbHbIE
CBOMNCTBA:

1) Fe; 2) Hz2S; 3) HNO2; 4) K2Cr207.

a)1; 4, 0) 2; 3; B) 1; 2; r)1; 3.

4. YKaxuTe peakuuu, Npu MNpoTeKaHWM KOTOPbIX a30T MpPOSBMNAET OKUCIUTESbHbIE
CcBOWCTBA:

1) 4NHs + 302 = 6H20 + N2;

2) As203 + 2HNO3 + H20 = 2H3As04 + 2NO;

3) Br2 + HNO2 + H20 = HNO3s + 2HBr;



4) 3PbS+ 8HNO3 = 3S + 2NO + 3Pb(NO3)2 + 4H20.
a)1;3; 0) 2; 3; B)1; 2; r)2; 4.

5. Kakve 13 OKMCNUTENbHO-BOCCTAHOBUTENbHbLIX pPeakuMi SABNSAKTCA peakumsmMm
BHYTPMMOSEKYIIAPHOIO OKUCIIEHNA-BOCCTAHOBEHNA?

1) (NH4)2Cr207 — N2 + Cr203 + H20;

2) KCIO3 — KCI + Og;

3) Ag + H2S + O2 = H20 + AQ:S;

4) Hz2 + Br2 = 2HBr.

a)2; 3; 6) 1; 3; B) 1; 2; r) 3; 4.

6. Kakon koadpmumeHT JOMmKeH CTOATbL Nepes MarHnemMm B ypaBHEHUMU
Mg + HNO3 = Mg(NO3)2 + N20 + H207?
a) 2; 0) 4 B) 5; r) 3.

7. Kakon 13 MeTansnoB BbIMOMHAET pPOSfib KaToda B ranbBaHUYECKUX 3dfieMeHTax,
obpasoBaHHbIX aNeKTpogamMu:

Sn|Sn+2 n Ni|Ni+2;
Cr|Cr+3 n Mg|Mg+2?
a) Sn n Mg; ©) Nin Cr; B) Sn n Cr; r) Ni n Mg.

8. KOHUEHTpaUMOHHbBIA 3NEMEHT COCTOUT M3 OBYX cepebpsiHbix anekTtpogoB ¢ CAg+ =
10—-1 monwb/n y ogHoro anektpoga n CAg+ = 10—4 mons/n y gpyroro. Paccuntante 9[C
anemeHTa.

a)0,18B; ©6)-0,18B 1B)1,18B; 7r)11,8B.

9. Tlpu oanekTponu3e BOAHbLIX pPaCTBOPOB COMEN KakMX MeTanmnoB: aKTUBHbIX;
CpeAHeaKTUBHbIX UM ManoakTMBHbIX Ha KaTo4e BOCCTaHABNMBAOTCH TONIbKO MOSEKY bl
BOAbI?

a) ManoaKkTUBHbIX;

6) aKTUBHbIX;

B) CpeAHEaKTUBHbIX.

10. MeTannel Kakoro psiga MoryT ObiTb NOMy4YeHbl ANIEKTPONM30M pacniaBoB UX CONENn n
He MOryT BbITb NOMy4YeHbl ANEKTPONM30M pacTBopoB aTux conen: K; Na; Li; Cu; Cr; Ba;
Al?

a) K; Na; Li; 0) Cu; K; Cr; B) Ba; K; Al; r) Na; Cu; Ba.

Mpumep TecToB no paspeny 4 «CBoMcTBa 35IeMEHTOB HEKOTOPbIX NoArpynn
nepuoanY4ecKom CUCTEMbI U XUMUS KOMIMITEKCHbIX COeANHEHNN»

BapuaHT 1
1.Cpean xmmuyeckmx anemeHtoB Si, P, S, Cl 6onee sApko cBoucTBa HemeTanna
BblPaXXeHb! Y:
1) kpemHus; 2) dbocdopa; 3) cepbl; 4) xnopa.

2. loH, umetoimn B cBoem coctaBe 18 anekTpoHOB 1 17 NpOTOHOB, UMEET 3apsa:
1) +2; 2) +1; 3) -1, 4) -2

3. VIoHHYI0 KpuCTannu4eckyo peLleTky MMeerT:
1) dTOPUA HaTpUS; 2) BOAA; 3) COz; 4) yrnepoa



4. PaspyLleHne XMMn4eCcKom CBA3N — 3TO NpoLecc, KOTOPLIN:
COMpOBOXOAaeTCs BblAENEHNEM SHEPIuK;

NPOUCXOLUT CaMOMPOU3BOSIbHO B N30SIMPOBAHHbIX CUCTEMAX;
TpebyeT 3aTpaTtbl 3HEPrUU;

MOXeT NPOUCXOAMUTb TOMBbKO No4 AENCTBMEM CBETa.

~— N N S

1
2
3
4

5. BewectBa, dopmynbl koTopblx — RbF, HF, F2, o6pa3oBaHbl XMMNYECKMMU CBA3AMMU
COOTBETCTBEHHO:

1) KOBaneHTHOM HEMONAPHON, KOBANEHTHOM NONAPHOW, NOHHOM;

2) NOHHOW, KOBANEHTHOWM HENOSIAPHOM, KOBANEHTHOW NOSISIPHOM;

3) NOHHOW, KOBaSIEHTHOW MNONAPHON, KOBASIEHTHOM HEMONAPHON;

4) KoBaneHTHOM NONSAPHON, MOHHOW, KOBANIEHTHON HENONSIPHON.

6. BbICLUYIO 1 HU3LLYIO BaNEHTHOCTb cepa NPOSIBNSIET COOTBETCTBEHHO B COEANHEHUSX;
1) SO3 n ZnS; 2) SO2 n H2S; 3) SOs 1 SO; 4) H2S n SOs.

7. docdaT KanbuUmst MOXHO NOMNYYNUTb peakumen MOHHOro obmeHa:
Kanbuma ¢ pocopHOM KNCNOTOMN;

okcuaa kanbuus ¢ okengom dpoccopa(V);

cynbdarta Kanbumsa ¢ ocopHON KNCNOTOM;

docdaTta HaTpuMs C XNOpMOOM KanbLus.

~— N S S

1
2
3
4

8. Obbem (B n) kucnopoga (Npu H.y.), HeobxooMMbIN AN OKUCIEeHUs 6,4 © cepbl 40
okcuaa cepsbl (1V):
1) 11,2; 2) 5,6; 3) 2,24; 4) 4,48.

9. ®eHondTanenH npuobpeTaeT ManMHOBYKO OKpacKy B pacTBope, MOfyd4eHHOM npwu
B3aUMOAENCTBUM:

1) xnopuga HaTpusa n HUTpaTa cepebpa;

2) rmagpokcnga HaTpus € CONSTHON KMCROTOW;

3) okcuaa cepbli(1V) ¢ Bogown;

4) HaTpua C BOJOW.

10. XMMUYECKUIN 3reMEHT, B aTOMe KOTOPOro pacnpeneneHne 3neKTpoHOB Mo CrosiM 2,
8, 5 obpasyeT ¢ BOAOPOLOM XMMUYECKYHO CBA3b:

1) KOBanNeHTHYIO MOMSIPHYIO;

2) KOBarEHTHYIO HEMNOSAPHYIO;

3) NOHHYIO;

4) MeTannn4eckylo.

PopMbl NPOMEXYTOYHOM aTTecTaLuumm
Cemecmp 1
MpumepHbIN NepeyYeHb BONPOCOB ANA NPOMEXYTOYHOW aTTecTauum (3aveT)

1. OCHOBHbIE KNnaccCbl CIIOXHbIX HeOpraHW4Yeckux CoefMHEeHUW: OKCUAbl (KUCMOTHbIE,
OCHOBHble, am@oTepHble), obLime XMMuMyeckue CBOWCTBA (peakuuu); OCHOBaHUS
(wenoun, TpyaHOpacTBOpUMbIE, aM(OTEPHbIE OCHOBAHUS, KUCIIOTHOCTb OCHOBaHWI),
obWmne Xxummyeckme CBOWCTBA; KUCNOTbl (OCHOBHOCTb KWUCMOT, CUMbHble, crnabble
KMCNOTbl), 06Lmne XxmumMmnyeckmne CBOMCTBA; conu (cpeaHue, KUCnble, OCHOBHbLIE), 0bLune
XUMUYECKNE CBOWCTBA.



2. ®aKkTop 3KBMBANEHTHOCTM U MOMSAPHAA Macca 3KBMBASNIEHTOB MPOCTbIX U CIOXHbIX
BellecTB. OObeM 3KBMBanNeHTa ra3oB. 3aKOH 9KBMBANEHTOB.

3. KpaTkue ceegeHuns no Teopum cTtpoeHnsa atoma. OCHOBHbIE TEOPUU MOOENN CTPOEHUS
atoma. Mctopus atux Teopun (mogenb TomcoHa, Pesepdopaa, bopa).

4. OCHOBHblE MOHATUA U NPUHUMNBLI KBAHTOBOW MEXaHWKWU: aToM, aTOMHasa opbuTarnb.
KBaHTOBble umcra. OnucaHue COCTOSIHMA 3MeKTpoHa B aTtoMe. YpaBHeHue
LpeauHrepa. MHOroanekTpoHHble atombl. MNpuHumn Maynn, npasuno N'yHaa, npyHumn
HanMmeHbLllen 3Heprun (NpasBurno KreykoBCKOro) M MX yyeT Npu  CoCTaBneHun
3NEKTPOHHbIX POPMYII.

5. Mepuoanyeckmn 3akoH .. MeHpeneeBa. CTpykTypa Nepuoanyeckon CUCTEMBbI,
nepuodbl rpynnbl, noArpynnbl. K3meHeHMe OKUCIUTENbHO-BOCCTAHOBUTESTbHbIX
CBOWCTB 9MeMEeHTOB B nogrpynnax, rpynnax, nepuvogax. CBasb CTpPOeHWs atoma C
nofioXXeHnem anemeHta B nepuogudeckon cucteme [O.WN. Mengeneesa. 410
nokasbliBaeT HOMep nepuoga, HoMep rpynmbl U NOPAAKOBLIN HOMep. Knaccudukaums
3M1IEMEHTOB B 3aBUCUMOCTU OT ASIEKTPOHHOIO CTPOEHUS.

6. CBoncTBa HenTparibHbIX aTOMOB, XMMUYECKNX NIEMEHTOB NPOCTbIX BELLECTB: 3HEPrns
MOHU3aLMN, CPOACTBO K 3NIEKTPOHY, OTHOCUTESNbHas 3eKTPooTpMUaTENbHOCTD,
pasmepbl aTOMOB 1 MOHOB.

7. OcHOBHble BUAbl XMMuYeckon cBa3n. CoBpeMeHHble NpeacTaBneHus o npupoae
Xnummyeckom ceasn. KosaneHTHas cBaAsb. MeToa BaneHTHbIX cBasen. Teopusa OBOIIT.
MeTon MonekynsapHbix opbutanemn.

8. MexaHn3mbl 06pa3oBaHUA XMMUYECKOW CBS3U. QHEpreTuyeckne n reometpuyeckue
XapaKTePUCTUKM XMMMYECKON cBA3nM. CBOMCTBA KOBANEHTHOW XMMUYECKOW CBA3UN —
HacCbILLAaeMOCTb, HanpaBfeHHOCTb.

9. MonApn3yemMocCTb M NOASIPHOCTb CBA3U. DNEKTPUYECKMn MOMeHT aunons. OguHapHble
N KpaTHble cBA3N. CBONCTBA MOHHbLIX COEANHEHUN.

10. Xvmun4yeckas TepmoanHammka. PyHKLMM COCTOSHUSA CUCTEMbI — BHYTPEHHSS SHEPrust.

MepBblin 3aKOH TEPMOAMHAMUKN. DHTanNbMUS.

11. TennoBon apdekT peakumn. IK30TEPMUYECKME U IHAOTEPMMUYECKME MPOLECCHI.
Tepmoxumnyeckne ypaBHeHus1, 3akoH ['ecca. Cneacrteus M3 3akoHa [ecca.

12. Btopon 3akoH TepMoAWHaAMWKW. OJHTponus. Ee wun3ameHeHne B XMMUYECKUX
npoueccax.

13. HanpaBneHne xummnyecknx peakummn. dHeprua MNbbcea.

14. CKOpOCTb XUMUYECKUX peakumin. 3aBUCUMOCTb CKOPOCTU FOMOFEHHbIX peakuun oT
KOHLUEHTpaumn pearmpyroLmx BewecTB. 3akoH AencTBna macc. KoHcTaHTa ckopocTu
peakuuu.

15. 3aBNCMMOCTb CKOPOCTU peakumm oT TemnepaTtypsbl. [NMpasuno BaHT-lMNodda.

16. MNMoHsaTne 06 9Heprun akTuBaumn. AKTUBMPOBAHHBLIA (MEPEexXOAHbIN) KOMMJIEKC.

YpaBHeHne AppeHuyca.

17. O6paTMMOCTb XMMUYECKUX peakumin. XuMmmnyeckoe paBHoBecue. BrnivsaHue BHeELLHNX
¢hakTopoB Ha caBUI XuMmuyeckoro pasHosecus. [NpuHunn Jle LWaTtense-bpayHa.

18. PactBopbl. KomnoHeHTbl pacTtBopa. Knaccudukauus pactsopoB. Tennosble
adpeKkTbl NpU pacTBOpeHUn BeLlecTB. PacTBOPUMOCTb BELLECTB U ee 3aBUCUMOCTb
OT TemnepaTypbl.

19. Cnocobbl BbipaXXeHUs KOHUEHTpaumm pactBopoB. [MoHATHE 006 anekTponnTUYeCcKon
anccounaumn.

20. MNoHaTMe o ctenenn pguccoumaumn. CunbHble K crnabble 9NeKkTponuThl. 3akoH
pasbasneHnsa OcTBanbaa.



CemecTp 2
MpumMepHbIN NepeyYyeHb BONPOCOB AN NPOMEXYTOYHOM aTTecTaumum (3Kk3aMeH)

1. OCHOBHbIE KIlacCbl CIOXHbIX HEOpraHW4Yeckux COeauHEHUn: okcuabl (KUCMNOTHbIE,
OCHOBHble, amMdoTepHble), 0ObLINME XMMUYECKME CBOMCTBA (peakumn); OCHOBaHMUS
(lweno4n, TpyaHopacTBoOpUMble, aM(OTEPHbIE OCHOBaHUS, KUCITOTHOCTb OCHOBaHUN),
obLme Xmmmyeckme CBOWCTBA; KUCIOTbl (OCHOBHOCTb KUCIOT, CUMbHble, cnabble
KMCNOThl), 06Lmne XxuMmnyeckne CBONMCTBA; Conu (CpegHue, K1crble, OCHOBHbIE), obLine
XUMUYECKMe CBOUCTBA.

2. ®aKkTop 3KBMBANEHTHOCTM N MOMSAPHAs Macca 3KBMBASNIEHTOB MPOCTbIX U CIOXHbIX
BellecTB. OObeM 3KkBMBaNeHTa ra3oB. 3aKOH 9KBMBANEHTOB.

3. KpaTkue cBegeHus no Teopum cTpoeHuns atoma. OCHOBHbIE TEOPUN MOLENN CTPOEHUS
atoma. Mctopus atux Teopun (mogenb TomcoHa, Pesepdopaa, bopa).

4. OCHOBHblEe MOHATUA N MPUHUUNBLI KBAHTOBOW MEXaHWKWU: aToM, aToOMHasa opbuTane.
KBaHTOBble umcna. OnucaHve COCTOSIHMA 3neKTpoHa B aTtoMe. YpaBHeHue
LpeauHrepa. MHOroanekTpoHHble atombl. MNpuHumn MNaynu, npasuno N'yHaa, npuHUmun
HanmeHbLllen 3Heprun (NpaBuno KreykoBCKOro) U MX yyeT nNpu  COCTaBNeHUn
3NEKTPOHHbIX POPMYII.

5. Mepuoanyeckmn 3akoH [0.N. MeHpeneeBa. CTpykTypa Nepuoavyeckon CUCTEMBbI,
nepuodbl rpynnbl, noArpynnbl. KM3mMeHeHMe OKUCIUTENbHO-BOCCTAHOBUTESTbHbIX
CBOWCTB 9MeMEHTOB B noArpynnax, rpynnax, nepvogax. CBasb CTpPOeHWs atoma C
nonoxeHnem anemMmeHta B nepuogndeckon cucteme [O.A. MeHngeneeBa. YTo0
nokasblBaeT HOMep nepuoaa, HoMep rpynnbl U NOPAAKOBLIN HOMep. Knaccudukaums
3M1IEMEHTOB B 3aBMCUMOCTU OT ANIEKTPOHHOIO CTPOEHUS.

6. CBoncTBa HenTparibHbIX aTOMOB, XMMUYECKNX NIEMEHTOB NPOCTbIX BELLECTB: 3HEPrus
MOHU3aLMN, CPOACTBO K 3fIEKTPOHY, OTHOCUTEMNbHasi 3NeKTpPooTpUUaTENbHOCTD,
pa3mMepbl aTOMOB U MOHOB.

7. OcHOBHble BUAbl XMMuYeckon cBa3nM. CoBpeMeHHble NpeacTaBneHus o npupoae
Xnummyeckom cea3un. KosaneHTHas cBadb. MeTon BaneHTHbIX cBaden. Teopust OBOI.

8. MexaHn3mbl 06pa3oBaHMs XMMUYECKOW CBA3WU. DHEpreTuyeckme u reomeTpudeckue
XapaKkTepUCTUKN XuMmnyeckon cBssn. CBOMCTBA KOBANEHTHOM XMMUYECKOW CBA3N —
HaCbILWAaeMOCTb, HanpaBIEHHOCTb.

9. MonspM3yemocTb 1 NONAPHOCTb CBA3N. DNEKTPUIECKUA MOMeHT aunons. OguHapHble
N KpaTHble cBA3N. CBONCTBA MOHHbLIX COEANHEHUN.

10. Xvmuyeckas TepmoanHammka. PyHKLMU COCTOAHUA CUCTEMbI — BHYTPEHHSAS SHEpPrus.
[MepBbIi 3aKOH TEPMOANHAMUKN. DHTaNbNUS.

11. Tennoson achdekT peakumn. IK30TEPMUYECKME W SHAOTEPMUYECKME NPOLECCHI.
Tepmoxummnyeckne ypasHeHus1, 3akoH ["'ecca. Cneacteus U3 3akoHa [fecca.

12. Btoponn 3akoH TepmoguMHaMuKW. JHTponuda. Ee un3MeHeHne B XUMMYECKUX
npoueccax.

13. HanpaBneHue xumnyeckmx peakummn. SHeprust [mbbca.

14. CKOpOCTb XUMUYECKUX peakumin. 3aBUCUMOCTb CKOPOCTU FOMOTFEHHbIX peakuun ot
KOHUEHTpauun pearvpyroLwmnx BewecTB. 3aKoH AencTBus Macc. KOHCTaHTa CKopoCTH
peakuumu.

15. 3aBUCMMOCTb CKOPOCTU peakumu oT TemnepaTtypsbl. [paBuno BaHT-INodda.

16. MNoHATMEe 06 3Heprum akTmBauuun. AKTUBMPOBAHHBLIN (NEPEXOAHbLIN) KOMIMIEKC.
YpaBHeHne AppeHuyca.

17. O6paTUMOCTb XMMUYECKNX peakumn. XMMM4eckoe paBHoBecue. BrnmsiHme BHELLHMX
drakTOpPOB Ha caABUTr XMMHU4eckoro pasHoBecus. [NpuHunn Jle WaTtenbe-bpayHa.



18. PactBopbl. KomnoHeHTbl pacTtBopa. Knaccudpukauus pactsopoB. Tennosble
adppeKkTbl NpU pacTBOpeHUn BeLlecTB. PacTBOPMMOCTb BELLECTB U ee 3aBUCUMOCTb
OT TemnepaTypbl.

19. Cnocobbl BbipaXeHUs1 KOHUEHTpaumn pactBopoB. [MoHATHME 006 3neKkTponmnTU4ECKon
anccoumnaumn. MNoHaTne o ctenenn gnccounauumn. CunbHble 1 cnabble 3NeKTPonuThI.
3akoH pasbasneHus OcTtBanbaa.

20. Xnmus KoMnnekcHbIX coeanHeHnn. HomeHknatypa. Knaccudpukaums. Npumepsl.

21. KonnuratmeHble cBoncTBa pactBopoB. OcmoTuyeckoe [aBrieHue, TemnepaTtypbl
KMNEeHNA 1 3amep3aHns, 3akoHbl Paynsi.

22. PactBopMMOCTb ManopacTBOpUMbIX coenHeHun. [ponsseneHne pacTtBOPUMOCTMU.
YcnoBus ocaxgeHns 1 pacTBOpeHUst ManopacTBOPUMBIX OCaAKOB.

23. Boga kak cnabbin anektponut. [uccoumaunsa soabl. loHHOE nponsBedeHne BoAbl.
BooopogHbin nokasaTesnb. [MOPOKCUITbHBIN NoKasaTesb.

24. N'OoHHO-0OMEHHbIE peakuuu, YCroBust X npotekanus. M'maponms conen. OCHOBHbIE
cnyyqan rmngponmsa. KonmyecTBeHHble XapaKTepUCTUKUM rmMaponu3a — CTeneHb U
KOHCTaHTa rmaponmaa.

25. OKncnnTenNbHO-BOCCTAaHOBUTENbHbIE peakuun. OKUCIUTENW U BOCCTAHOBUTENW.
MeTon anekTpoHHO-noHHOro 6anaHca. Metoa nonypeakuuin. Knaccudgpukaums OBP.
MpumeHeHne OBP.

26. [NoHATME 0 ABOMHOM 3MIEKTPUYECKOM Crioe. QNeKTPoaHbI noTeHuman. CTaHgapTHbIN
BOOOPOAHbIN anekTpon. Pag HanpsbkeHna metansnoB M ero ocobeHHocTn. dopmyna
HepHcTa.

27. MNpocTenwme ranbBaHn4eckne anemeHTbl. NMpuHUMn paboTbl, CXeMbl, ANEKTPOLHbIE
npoueccbl. O1C ranbBaHNYECKOro 3fiEMeHTa.

28. OnekTponua. JnekTponu3 pacnnaBoB. JfIEKTPONM3 pacTBOPOB cofiem C
pacTBOPUMbIM aHOLOM U MHEPTHbIMU 3NEeKTpoaamun (Hanpumep, pactsopa xnopuaa
HaTpUs 1 pacTBopa cyfnbMaTa HaTpUS C YyronbHbIMK 3riekTpodamm). 3akoHbl Papages.
MpumeHeHne anekTponuaa B XMMNUYeCKOW TEXHONOIUM.

29. Koppoausa metannoB. OCHOBHble MeXaHM3Mbl WU Knaccuukaumsa KOPPO3UMHBIX
NPOLIECCOB (XMMWUYECKasi, ANeKTPOXMMUYECKas, XMOKOCTHas u rasosas). Metoapl
6opbbbI C Hen.

30. 3awmTta MeTannoB OT KOppo3un. AHOOHbIE WM KaToAHble MOKpbITUS. KaTtogHas
3awumTa. [MpoTeKkTopbl. HemeTtannuyeckue NOKPbITUA. OkcungmpoBaHue.
NHrmbuTopoBaHue, kak cnocob 3auTbl OT KOPPO3UN.

31. Obwan xapakTepucTtmka M CBOWCTBA S-3fIEMEHTOB nepuogunyeckon cucrtemol .U.
MeHpeneesa.

32. Obwan xapakTepucTuka M CBONCTBa P-3fieMEHTOB nepuoanveckon cuctemsl [.U.
MeHngeneesa. MeTannbl n HemeTansbl.

33. Obwan xapakTepucTmka n cBoncTea d-anemeHTOB nepuoamnveckon cuctemol .U.
MeHgeneesa.

34. CBoncTBa aneMeHTOB MOArpynnbl yrnepogda. BaneHTHble coOCTOsiHMA yrrepoaa.
KucnopogHble coeguHeHus yrrepoaa. YronbHaga KucnoTa n ee conu. XapakrepucTuka
PU3NYECKMX U XMMUYECKNX CBONCTB INIEMEHTOB cemMencTBa repmanms. OTHOLLEHME K
Kncrnotam, wenodvam u soge. Okeuabl v rmapokucabl.

35. OnemeHTbl noarpynnbl aszota. O6was xapaktepuctuka. AsoT. CoeguHeHus ¢
BOOOPOAOM: aMMUaK, ruapasuH, rugpokcunamuH. Okeuabl a3ota. AsoTcogepxalume
KMCNOTbI, X CONN, CBOMCTBA, NMPUMEHEHME.

36. doccop. Mbiwbsk, cypbma BUCMYT. O6Lan xapakTepucTuka.

37. Obwaa xapaktepucTuka cBOWCTB p-anemeHToB VIA-rpynnbl. Kucnopoa n 030H.
QnemMmeHTbl noarpynnbl cepbl — XanbkoreHbl. Cepa. Cepoogopog. Cynbduabi.
Okcuabl cepbl. KNcnoTbl cepbl: cepHUCTas, cepHas, orneym, TnocepHad. CBoncTea
conen aTnx kucnot. NpumeHeHwne.



38. ManoreHbl. O6GLas xapakTepucTuka u npumeHeHve. BopgopoaHble coeguHeHus.
Kucnopogocogepxalime kucnotbl xropa, 6poma u 1oga. OTHocuTenbHas cuna
kucnot. OKUCNUTENBHO-BOCCTAaHOBUTENbHbIE XapakTepucTuku conei. MpumeHeHue.

39. O6Las xapakTepucTMka CBOWCTB LLEMOYHbIX M LLEeN0YHO3eMeNbHbIX MeTarsos.
HaxoxaeHue B npupoae, nonyyeHme n npuMeHeHue.

MpumepHas cTpykTypa 6uneTa

MuHucTepcTBO Hayku u Bbicliero obpasosaHus Poccuiickon Pepepaumm
®denepanbHoOe rocyaapcTBeHHoOe GroxeTHOe o6pa3oBaTenibHOE yupexaeHne
Bbicllero oépasoBaHus
«CamapcKkui rocyaapCTBEeHHbIN TEXHUYECKUI YHUBEPCUTET»
CAMAPCKMI dununan denepanbHOro rocyaapcTBEHHOro bloaXeTHOro obpasoBaTenbLHOro
MNOAUTEX yupexnehusa
OnopHsift yHuepeuter BbicLUero o6pasoBaHus
«CamapcKkui rocyaapcTBEHHbIN TEXHUYECKUA YHUBEPCUTET» B T.
HoBokyn6biweBcke
(dbunmnan ®reo0y BO «CamlI'TY» B r. HoBoKynGbILWEeBCKe)

k(@

Kadeapa «XuMus n xummudeckasi TEXHOMNOMrms»

3K3AMEHALUWOHHbLIA BUNET Ne 1
no gucuunnmHe «ObLas n HeopraHn4eckas XMMnsa»

1. daKTop IKBUBASNIEHTHOCTN U MOMSIPHAs Macca 3KBMBANEHTOB NPOCTLIX U
CNoXHbIX BewlecTs. O0beM 3KBMBaANEHTa ra3oB. 3aKOH 3KBMBAIEHTOB

2. O6was xapakrtepucTuka un ceorcTea d-afeMeHTOB NeEPUOANYECKON CUCTEMBI
.. Mengeneesa.

3. CoctaBbTe ypaBHEHMS TMAPONM3a Comnen, onpeagenute Tun rmgponumsa n cpeay
pacTBopa: cynbduTa Kanud, xnopmuaa Hatpus, bpomumaa xenesa

Ons HanpaeneHust 18.03.01 Xumunyeckasa TexHonoruns
Cemectp 2

CocrtaButens: 3aBseaytoLwmn kadeapon
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MeToguyeckne maTepwuanbl, onpegensiiowme npoueaypy oueHMBaAHUA 3HaAHWUM,
YMEHUH, HaBbIKOB U (MNK) ONbITa AEATENbLHOCTU, XapaKTepu3yloLuue npouecchl
cdopmMupoBaHUS KOMNETEHLUN

XapaKTepVICTVIKa npoueaypbl TeKywero KOHTpossa ycneBaemMoctu n
npomemyTquoﬁ atTTectaumm no guncumniinHe

OueHuBaHue 3HaHWUN, YMEHWIA, HABLIKOB W ONblTa AeATENbHOCTU NPOBOAATCA Ha
OCHOBE CBEeOEeHWU, NPUBOOUMbIX B MaTpuLie COOTBETCTBUS OLEHOYHbIX CPEeACTB
3annaHnpoBaHHbIM pe3yribTatam 0by4YeHus.

Llenb Tekywero KOHTpPOMs ycneBaeMoCTM M MPOMEXYTOYHOW aTTectaumm no
y4yebHbIM gucuuniMHam B ceMecTpe — npoBepka npuobpeTaemMblix obyyarowmmucs
3HaHWW, YMEHWA, HaBblkOB B  KOHTEKCTe  (OPMUPOBAHUA  YCTAHOBIEHHbIX
obpasoBaTesibHOM NPOrpamMmMon KOMNeTeEHUNN B Te4YEHNE ceMecTpa.

LLkana oueHUBaHUA:

«OTnnYHo» —  BbICTaBnsieTcs, ecnM  CHOPMUPOBAHHOCTL  3asIBIIEHHbIX
obpasoBaTenbHbIX Pe3yrnbTaToB KOMMNETEHLMIA OLEHMBAETCA KPUTEPUSIMU «XOPOLLO» U
«OTNUYHO», MPWU YCMOBMM OTCYTCTBUSI OLIEHKM «HEYOOBNETBOPUTENBHO»: CTYAEHT
nokasan Mnpo4YHble 3HAHMS OCHOBHbIX MOMOXEHMIN (hakTUYECKOro MaTepuana, ymeHue
CaMOCTOSATENbHO pellaTb KOHKPETHbIE MpaKTUYeckne 3agayvv NoBbILLEHHOW CMOXHOCTM,
cBOOOAHO MCMNOSb30BaTb CNPaBOYHYHO NUTepaTypy, AenaTb 060CHOBaHHbIE BbIBOAbLI 13
pe3ynbTaToB aHanm3a KOHKPETHbIX CUTyaLui;

«Xopowo» — BbICTaBnseTcsi, €ecnM  CcOpPMUPOBAHHOCTb  3asiBIEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KOMMNETEHUMUA OLEHNBAETCS KPUTEPUSIMU «XOPOLLIO» U
«OTMIMYHOY», MPU YCNOBUN OTCYTCTBUS OLIEHKU «HEYAOBNETBOPUTENBHOY», AOMyckaeTcs
oLeHKa «YyOOBMNEeTBOPUTENbHOY»: OOyYaloLWMiics rnokasan MNpoYHble 3HaHUS OCHOBHbIX
NONOXEHMI (haKTUYECKOro MaTepuarna, yMeHne caMoCTOSTENbHO pellaTb KOHKPETHbIe
npakTMyeckne 3agayun, npeaycCMoTpeHHble paboyeit NporpaMMon, OpUEeHTUPOBaTLCS B
PEKOMEHA0BaHHON CrpaBOYHOM NUTepaTtype, yMeeT NpaBuiibHO OLEHUTb MOMNyYeHHble
pe3ynbTaTbl aHanM3a KOHKPETHbIX CUTYaLNIA;

«Y[OOBMEeTBOPUTENBHO» — BbICTABMSAETCS, €CNU CPOPMUPOBAHHOCTbL 3aSBIIEHHbIX
obpasoBaTenbHbIX pes3ynbTaTtoB KoMneTeHunn OLleHMBaeTcs Kputepmnamm
«yOOBNETBOPUTENBHOY», «XOPOLLUO» W «OTANYHO»: OOy4valolWMNCs Mokasan 3HaHue
OCHOBHbIX TMOSMIOXXEHUN (AKTUYECKOro MaTepuana, yMeHue nosfyyYnTb C MOMOLLbIO
npenogasaTtensa npaBuUiibHOE peLUeHWe KOHKPETHOM MpaKTUYeCcKoM 3ajayu M3 4vucna
npeaycMoOTpeHHbIX paboyer nporpaMmoin, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypon;

«HeypoBneTBopuTENbHO» — BbLICTaBMSETCH, €Cnu npu oTBeTe oby4varollerocd
BbISIBUIUCb CYyLLLECTBEHHbIE NMpobenbl B 3HAHUSAX OCHOBHbIX MOMOXEHUN (PaKkTU4eCcKoro
MaTepuarna, HeyMeHvue C NoMOLLbI0 MpernofasaTesnia Nofny4YnTb NpaBuiibHOE pelleHue
KOHKPETHOW NPaKTU4YECKOW 3aayv U3 vmcna npegycMOTPEHHbIX paboyern nporpammon
y4yebHON OMCUNNANHDI.

OTBeTbl U pelleHnsi, obyvalomnxcs OLEHMBAKTCA MO cneaylwum obwmm
KpUTEpPUSIM: pacrnosHaBaHue nNpobnem; onpeaeneHne 3Ha4yMmon MHpopmMaumn; aHanms
npobnem; apryMeHTUpPOBaHHOCTb; WCMNONb30BaHWE cTpaTervin; TBOPYECKUA Moaxon;
BblBOAbI; 06LLas rPaMOTHOCTb.



Obyvatowmeca ob6sa3aHbl coaBaTb BCe 3adaHWA B CPOKW, YCTAHOBIEHHbIE
npenogasatenem. OueHka «YOOBMETBOPUTENBHO» MO  OUCUUNIIMHE,  MOXET
BbICTaABNATLCA WU NPU HEMONHON COOPMUPOBAHHOCTU KOMMETEHUMA B XO04€e OCBOEHUS
oTaenbHon y4yebHOM gucuMniuHbl, ecnu  ux opmmupoBaHMe npeanonaraeTca
NPOAOKMTL Ha Gonee No3gHMX atanax obydeHus, B Xxoge M3y4YyeHus Apyrnx y4ebHbIX
AVNCLUUMIINH.

TeKyLwni KOHTPOJb OCYLLECTBIAAETCA Yepe3 CUCTeMY OLieHKM npenogaBaTerniem
BCex BUAOB paboT obyvarowmxcs, npeaycMoTpeHHbIX pabovyen nporpaMmmMmon
ANCLUNIINHBI U YY4€OHbIM NIaHOM.

Kputepumn oueHkn tecta
KonuyecTtBo BEPHbIX OTBETOB:

80-100% - oueHKa «OTNMYHO»: 0Dy4aloLWNNCS AEMOHCTPUPYET rnybokoe 3HaHue
y4yebHOo-NporpaMMHOro Mmatepuana, ymeHne cBo604HO BbINOMNHATL 3a4aHNs, YCBOMBLUNIA
B3aMMOCBA3b  OCHOBHbIX MOHATUA  OUCUMNMAWHBI,  CMOCOBHBLIN  CaMOCTOATENBHO
npuobpeTtatb HOBblE 3HAHUS U YMEHUS; CNOCOOHbLIN CaMOCTOSTENbHO MCMNOMb30BaTb
yrnybneHHble 3HaHUS;

71-85% - oueHKa «XOpOoLUo»: oby4yalwmncs AeMOHCTPUPYET MOSIHOE 3HaHue
y4yebHo-nporpaMMHOro  mMaTepuana, YCrnewHO BbINOSHAKWMIA  NpeayCMOTPEHHbIE
nporpaMmon 3afaHusi, MNoKasbliBaAKOLWNM CUCTEMATUYECKUMM XapakTep 3HaHWKn Mo
ANCUUNIIMHE U CNOCOBHBIN K X CaMOCTOATENbHOMY MOMOSIHEHMIO 1 OOHOBIIEHUIO B X04€e
AanbHenwero odyvyeHns B By3e 1 B byayuien npoeccmoHansHOM AeaTenbHOCTY;

50-70% - oueHKa «yOoBMETBOPUTENBHO»: oby4vatowmnmncsa obHapyXnBaeT 3HaHNe
OCHOBHOro Yy4yebHOro nporpammMHoro martepvana B obbeme, Heobxogumom Ans
AanbHenwero obyyeHus, BbINOSHAKOLWEro 3agaHus, NpegyCMOTPEHHbIE MPOrpamMmmMon,
AO0NYCTUBLLUMM HETOYHOCTM B OTBETE, HO 0bnagatowmm HeobXxoaMMbIMU 3HAHUSMKU N4
NX yCTpaHeHus;

meHee 50% - oueHka «HeyaoBMneTBOPUTENbHO»: 0byYaloLWmMica SeMOHCTpUpyeT
npobenbl B 3HAHUAX OCHOBHOrO y4yebHOro nporpamMMHOro Marepuana, Aonyckaet
NpUHUMNManbHble OWMOKN B BbINOSTHEHUN NPeayCMOTPEHHbIX NporpaMmmon 3agaHunin. Ha
aTane MnpOMEXyTOYHOM aTTecTaumm WCNOoNb3yeTCAa CUCTEMA OLEHKU ycrneBaemMoCTu
obyuvaromnxcs, KoTopas MO3BONSET npenogaBaTesnto OUeHUTb CEHOOPMUPOBAHHOCTb
nnaHupyembiX pe3ynbTaTtoB 0Oy4YeHWs, a Takke YpPOBEeHb OCBOEHMS Martepuana
obyvarowmmmcs.

dopma OUEHKM 3HaHW: oueHka - 5 «oTnu4HO»;, 4  «xopowoy; 3
«yOO0BIETBOPUTENBLHOY; 2 «HEYO0BMNETBOPUTENbHO». BO3MOXHO UCNONb3oBaTh CUCTEMY
6annbHO-PENTUHIOBOrO OLEHMBAHMS.

OcHoBaHMeM anga onpefeneHnst OLUEHKM Ha 3a4yeTe CryXUT YpOBEHb OCBOEHMS
obyvarowmmes matepyana un  (GOPMUPOBAHUA KOMMNETEHUMW, NpesyCMOTPEHHbIX
y4yeOHbIM nriaHom.



YcneBaeMoCTb Ha 3a4eTe onpegendeTcAa oueHKaMn: «3a4TeHO»; «He 3a4YTeHO».

OueHka

Kputepun oueHuBaHus

BannbHo-
penuTuHroBsas
OLeHKa

«3ayTeHo»

O6yuyatowmnncsa ocBOUIN KoMMeTeHUmn
avcumnnuniel Ha 51-100 % n nokasan xopoLune
3HaHMS M3Yy4YeHHOro YyyebHOro maTepuana,
NOMMYHO W TMOCNeaoBaTENbHO U3NOXUMN W
NMOSTHOCTBIO PacKpbifl  CMbIC Npeasiaraemoro
BOMpOC3; NpoaeMOoHCTpMpoBan yMeHune
NPUMEHNTL  TEOPETUYECKME  3HaHUA  Ans
peLleHns NpakTU4YeCcKon 3agayu; BbINOSHUI BCE
KOHTPOSbHblE  3adaHus,  NpefyCMOTPEHHble
paboyen nporpammMon ANCLUNNINHBI

51-100

«He 3auyteHo»

O6yuvatowmmca OCBOMI KoMMeTeHunmn
AVNCUMNNNHBI MeHee Y4eM Ha 51% u npu oTeBeTe
Ha npegnaraembin BOMPOC  BbIABUIIMCH
cyllecTBeHHble npobenbl B 3HaHUAX Yy4ebHOro
maTtepuana, HeyMeHune c NMOMOLLIbIO
npenogasatens nony4nTb npaBunbHoe
peleHne MNpakTUYEeCcKoW 3agayn; He B MOSTHOM
oO0beme BLINOMHWUM BCE KOHTPOMbHbIE 3adaHus,
npeaycMoTpeHHbIe pabouen nporpamMmmMon
OVCUMUMINHbI

0-50

OcHoBaHMeM [ONns onpefeneHus OLEHKU Ha 3K3aMeHe CIYXWUT YpPOBEeHb OCBOEHUS
obyvawlmmMca y4eBGHOro maTepuana, yMeHue peluaTb MpakTM4eckne 3agadn u
hopMUPOBaHMA KOMMETEHLMSA, NPeayCMOTPEHHbIX Y4eGHbIM MaHOoM.

YcneBaeMoCcTb Ha

oK3amMeHe OnpefenseTca OLUEHKaMW: «OTMUYHO», «XOPOLLO;
«Y[I0BMNETBOPUTENBHO»; «HE YA0BNETBOPUTENBHOY.

AUCUMNIIMHBI  Ha BcCex JTanax Wux
dopmupoBaHus Ha 86-100 %, nokasan
rnybokne 3HaHus y4yebHoro maTepuana,
MOMMYHO M MocneaoBaTenbHO U3MNOXUI
coAepXaHue OTBETOB Ha  BOMPOCHI
buneTa; nNpooeMOHCTpUpOBan yMeHue

UNMCTPUpPOBaTh TeopeTudeckne
NONOXXEHUSA KOHKPETHBIMU NpuMepamn v
cBoboaHO BbINOSTHATH
9K3aMeHaUuWOHHble  3aJaHund; YCBOWI
OCHOBHYHO n O3HaKoMunca c
OOMONHUTENbHOMN nutepartypowm;
BbIMOSTHWI BCE KOHTPOSbHbIE 3agaHus,
npenyCcMOTPEHHbIE paboyen

nporpaMmMon AUCLMNINHBI

OueHka Kputepum oueHnBaHus BannbHo-
penTuHroBsas
OoLeHKa
«OTnnYHO» Obyvarowmnca ocBoun  KOMMNeTeHUUn 86-100




«XopoLlo»

Ob6y4atowmnncss ocBomn  KOMNETEHLUN
OVCUMMIMHBI  Ha Bcex JTanax Wux
dopmupoBaHnsa Ha 61-85 %, nokasan
rnybokune 3HaHusa yyebHoro matepmana,
NOrMYHO N NocnegoBaTENbHO M3MOXUI
cogep)xaHne OTBETOB Ha BOMpPOCHI
OuneTa, HO OONYCTUIT HECYLECTBEHHbIE
HETOYHOCTH; NpoaeMOHCTpMpoBan
yMeHune UNACTPMPOBATh
TeopeTunyeckmne NoNoXKeHust
KOHKPETHbIMM NPUMEpPaMM U BbIMOMHATb
9K3aMeHaUMOHHbIE  3aJaHud; YCBOWI
OCHOBHYO " O3HaKoOMUIICS c
JONONMHUTENBbHON nntepaTypowm;
BbIMOMHUIT BCE KOHTPOJSIbHbIE 3aJaHus,
npeaycMoTpeHHbIe paboyen
nporpaMmmon ANCUNNINHGI

61-85

«Y[oBneTBOpUTENBHO»

Ob6y4atownncss ocBoun  KoOMMNeTEHUUN
AMCUMMNNWMHBI  HA BCEX 9JTanax ux
dopmmpoBaHus Ha 51-60 %, nokasan
3HaHus y4yebHoro matepmana B obbeme,
Heob6xoanMom ans JanbHenwero
OCBOEHMA y4yebHbIX nporpamm, HO
AOMNyCTU MOrpeLHoOCT B M3NOXEHUU
OTBETOB Ha Bonpocbl OGuneta un npu
BbIMONHEHUN 3K3aMeHaLUMOHHbIX
3aaHNN; O3HaKOMWIICA C OCHOBHOM
nuTepartypowm, pekoMeHa0BaHHOM
nporpaMmmonu; crnpasurics C
KOHTPOSbHbIMM 3a4aHNAMM,
npeaycMoTpEHHbIMU paboyen
NpPorpaMmMon ANCLUNMNINHGI

51-60

«He ynoBneTBopuTenbHO»

O6y4arowmnncs ocBoM  KOMMNETEHLUK
AUCUMNIIMHBI  Ha Bcex JTanax Wux
dopmmpoBaHna mMeHee 4eM Ha 51 %,
obHapyxun npobenbl B  3HAHUSX
y4yebHoro marepwuana, AOonyCcTun
npUHUMNNanbHble oLNGKM B
BbIMOSTHEHUN  KOHTPONbHbLIX  3a4aHuN,
npeaycMOTPEHHbIX pabouel
NporpamMmmMon AUCLUNINHBI

0-50

UHTerpanbHas oueHkKa

Kputepumn TpagnunoHHas oueHka BannbHo-penTuHrosas
oLeHkKa
5 5 86-100
4 4 61-85
3 3 51-60
2unl 2, He3avet 0-50
54,3 3aver 51-100




