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51.0.03.04 «<AHanuTU4YecKaa XuMua U PU3MKO-XMMUYECKUe MeTobl aHanusa»

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

HaumeHoBaHue
KaTeropumn Kop mn Koo n HamMmeHoBaHue (3HaTb, yMeTb, BnapgeThb,
(rpynnb) HauMeHOBaHue MHOMKaTOpPa AOCTUIXKEHUA COOTHeCeHHble C
- KOMNeTeHU U KOMMNeTeHUUuu WHAUKaTOpPaMMU OOCTUXKEHUS
KOMMNeTeHUUn
KOMMNeTeHLum)
O6uenpoteccnoHanbHble KOMMETEHL N
OMNK-1 CnocobeH
n3y4vaThb,
aHaN3npoBaTh,
NCrnonb30BaThb
MeXaHW3Mbl
XUMUNYECKNX
peakuui,
NPOUCXOOALLNX B
TeXHON0rn4eckmnx OlK-1.1 MNoHnMaeT cTpoeHue
npoueccax u BELEeCTB, Npupoay BriafeTb 3HaHWSAMYU OCHOBHBbIX
EcTectBeHHoO- OKpY>KaloLLEeM XUMUYECKOW CBA3N 1 3aKOHOMepHoCTEN
Hay4Has MUpPE, OCHOBBLIBASICb | CBOMCTBAX Pa3/INYHbIX KJTACCOB | @aHAIMTUYECKON XUMUN U
noaroToBKa Ha 3HaHUAX O XUMUNYECKNX 3IEMEHTOB, NPUHLAMNOB MpoBeaeHns

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

COeIHEHWI, BELLLEeCTB U
MaTepnanos

(PU3NKO-XMMNYECKOro aHaansa

3HaTb CTPOEHNE BELLECTB,
NpUpPoOaY XMMNYECKOW CBA3M U
CBOMCTBAX Pa3/INyHbIX K1accoB
XUMUYECKNX SNEMEHTOB,
COeUHEHNI, BELLECTB U
MaTepnanoB aHaIMTUYECKOW
XUMUKM; DU3NKO-XUMUYECKNE
MeTOoAbl MPOBEAEHUS aHan3a
BELLeCTB

YMEeTb BbIMONMHATb
CTaHOapTHblE 4ENCTBUS
(peweHmne TMNOBLIX 3a4au
AHAIMTNYECKOWN XUMUW;
onpepnesieHne 0CHOBHbIX
XapaKTEPUCTUK XUMNYECKUX
peakuui, Knaccnpukaums
XUMNYECKNX peakLuin no
pa3iMYyHbIM NPU3HaKaM;
cucTemMaTu3aUns OaHHbIX,
npuMeHeHne n3nKo-
XVMUNYECKNX METOZI0B aHa/n3a
M T.M.) C y4€TOM OCHOBHbIX
MOHATUN 1 0BLWMX
3aKOHOMEpHOCTEeN
AHAJINTMYECKON XUMUN




OMNK-1.2 N3y4aeT n
aHaNM3npyeT MexaHu3Mmbl
XUMUYECKNX peakLuui,
NPONCXoaALLNX B
TEXHOJIOrMYeCKnx npoueccax un
OKpy>Xatowem Mmupe

BnageTb HaBblkaMu
nposefeHuns puUsnKo-
AHaNNTUYECKOro aHam3a
XUMMNYECKON NPOayKLMK

3HaTb MeXaHU3Mbl XUMUYECKUX
peaKuMM,npomcxonﬂu4mx B
TexHonorn4yeckmx npoueccax

YMeTb NpoBOANTL aHan3
MEXaHW3MOB XUMUYECKMNX
peakLuuin, MPOMCXoaaLmnx B
TEXHONIOrNYeCcKmnx npoueccax un
OKpYy>XaloLem Mupe

MpotheccnoHanbHas
MeToh010r s

ONK-2 CnocobeH
1CMoNb30BaTh
MaTemMaTunyeckue,
usnyeckue,
(pun3unko-
XUMUYeckue,
XUMUYeckne
MeToAbl 4SS
pelleHns 3ajad

neATenbHOCTN

npogeccnoHaLHoN

OlK-2.2 OueHunBaeT
BO3MOXXHOCTb MPUMEHeHNA B
TEXHOI0TNYECKOM
LeAaTenbHOCTH
MaTeMaTUYeCKMX, (N3NYeCKnxX
PU3NKO-XUMUNYECKIX,
XUMNYECKNX METOL0B
pelleHns 3agad
npogeccMoHasibHOM
LeATenbHOCTH

BnapgeTb HaBblkaMu
NCMOJIb30BaHUS
TEeOpPeTUYEeCKUX OCHOB
AHANMMTUYECKON XUMUN 1
MEeTO[0B (DU3NKO-XUMNYECKOTO
aHasM3a gns peleHmns 3agay
npogeccrnoHa bHOM
NesaTenbHOCTH

3HaTb MaTeMaTUYECKNE,
usnyeckne, pusnko-
XUMUYECKNE, XUMNYeckmne
MeTOoAbl 415 pelleHns 3ahad B
061acTn aHaNNTUYECKON
XUMUN

YMeTb NpuUMeHATb
MaTeMaTunyeckue,
(husnyeckne, pusnko-
XUMUYEeCKne, XuMmnyeckmne
MeTOoAbl 419 peLlleHns 3aad
npogeccrnoHa bHOM
LesATenbHoCTN B o6nactu
aHaNNTUYECKOW XUMUKN 1
nposegeHns GuU3nKko-
XMUMUYECKOro aHan3a

2. MecTo gucunnauHbl (Mopyns) B CTPYKType obpasoBaTesibHOW NPOrpaMMmbl

MeCTOﬂMCHMHﬂMHH(MOﬂyﬂﬂ)BCprKTypEO6pa3OBaTeﬂbHOﬂHpOFpaMMH206333TeﬂbHaﬂqaCTb

Kopn
KoMn MpepwecTBylowue MapannenbHo ocBaMBaeMble
Mocnepyowme AUCLUNIINHDI
eTeH BAUCUUMIIUHBI BUCUUMNIUHBI
T17]7]
KaTanus B XuMmn4eckon
OpraHunyeckas xumus; YyebHas
TexHosorum; KonnongHas XmMuns;
ONK- | Obwas n HeopraHM4yeckas Xumus; | NpakTUKa: TEXHOIOr Myeckas
MNoaroToBka K npoueaype
1 OpraHuyeckas xumus (MpoEeKTHO-TexHoNornyeckas)

NPakKTNKa

3alUThI 1 3aLLUUTA BbIMYCKHO
KBaMUKALMOHHON paboTbl




NHCTpyMeHTanbHble MeTOAbI
XUMNYECKOro aHanm3a; Katanms B
XVMNYECKOWN TEXHOJIOTUN;

MaTemaTuvKka; OpraHnyeckas
BBepgeHne B MHPOPMaLNOHHbIE XuMuns; OCHOBbI TEXHUYECKOr 0

TexHonorum;, MatemaTuka; peryavpoBaHuns 1 yrnpaBaeHns
KonnongHas XmuMus;
OMK- | Obwas n HeopraHnyeckasa xumus; | kasecTsom; MNMpuknagHas
MaTepuanbHble 1N Tennosble
2 OpraHnyeckas xummsa; OCHOBbI MeXaHuka; YyebHasa npakTuka:
pacyeTbl; [MoAroToBKa K
XUMNYECKOro TexHonornyeckas (MpoeKkTHo-
npouenype 3alnTbl 1 3awmTa
MaTepuanosefeHus; Pnsnka TexXHoNornyeckasn) NpakTuka;

BbIMYCKHOW KBaNNMUKALMOHHON

DNEKTPOTEXHMKA U 3N1EKTPOHMKA
paboTbl

3. Obbem AUCUUMNJIUHDI (MOJJ,yJ"I) B 3a4€THbIX eagMHUUaX C yKadaHueM KosimyecTtBa
aKageMn4yeCKuxX 4acos, BbigeJIieHHbIX Ha KOHTaKTHYIO pa60Ty Oﬁy‘-laIOI.IJ,VIXCﬂ C
npenopaBaTtesieM (no Bupam y‘lesHbIX 3aHATUM) U Ha CaMOCTOATEJIbHYIO pa60Ty

obyuvarowuxcs
3 ceMmecTp 4 cemecTp
Bcero yacos
4yacos / 4yacos /
. /[ 4acoB B
Bup, yuebHon paboTbl - 4acoB B 4acoB B
31IeKTPOHHOM _ -
dbopme 3N1IeKTPOHHOM | 3JIEKTPOHHOM

¢dhopme ¢dhopme
AypuTopHas KOHTakKTHaa paborta (Bcero), 96 48 48
B TOM 4Yucne:
JNabopaTopHble paboTsl 32 16 16
Jlekunn 32 16 16
MpakTuyeckne 3aHATUS 32 16 16
CamocToaTenbHas paborta (Bcero), 84 24 60
B TOM 4ucne:
NOArOTOBKA K 3a4eTy 8 8 0
NoAroToBKa K labopaTopHbIM paboTam 16 4 12
NMOArOTOBKa K MPakKTUYECKMUM 3aHATUAM 16 4 12
COCTaBJ/IeHNEe KOHCMEKTOB 32 8 24
NMOLArOTOBKA K 3K3aMeHy 12 0 12
KoHTponb 36 0 36
WToro: 4yac 216 72 144
WTtoro: 3.e. 6 2 4

4. Copep>XaHue aucumniauHbl (Moayns), CTPyKTypupoBaHHOe no TeMaM (paspenam),
C YKa3aHueM OTBeAeHHOro Ha HUX KOJInYecTBa aKkaaeMU4eCKuX 4YacoB U BUA,0B
y4eOHbIX 3aHATUN

Bupbl yuebHOM
HarpysKku u ux

Ne HamMeHoBaHuWe paspaena AUCLUNIUHDI TPYROEMKOCTb, Hachl

paspena
n3| np|n3|cec|Beero
YyacoB
1 KayecTBEeHHbIA XUMUYECKNI aHanuns 6| 81| 4 10 28
2 KonnyecTBeHHbIN XUMUYECKUIA aHann3 101 8 | 12| 14 44




3 DU3NKO-XUMUYECKNE METObl aHaNn3a 16116 | 16| 60 108
Koutpons| 0 | O | O 0 36
WUtoro| 32 |1 32| 32| 84 216
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
KonuyectBo
Copep>xaHue nekuuu 4Yyacos
Ne HaunMmeHoBaHue Aep u /
Tema nekuum (nepeyeHb AMAAKTUYECKUX eANHWLL: 4acosB B
3aHATHA paspena -
paccMaTpuBaeMbIX MOATEM, BOMPOCOB) | 3/IEKTPOHHOM
¢dhopme
3 cemecTp
3Ha4yeHne 1 poJib aHAMTUYECKON XUMUN.
y 3agayn OCHOBHbIe MOHATUS aHANTUYECKON
KayeCcTBeHHbIN .
1 . aHaNTNYeCKomn XUMUKW. 3aayn aHaIMTUYECKOro 2
XUMUYECKUI aHann3
XUMUK Ka4yeCTBEHHOro aHann3a. KayeCTBeHHbIe
aHasIMTUYeCKme peakLum
MeTozs MeToabl Ka4eCTBEHHOr0 aHasmn3a:
KayecTBeHHbI CMCTeMaTMYeCKun, opobHbI aHanns.
2 . Ka4yeCTBEHHOr0 2
XAMUHECKIR aHanms | oo oo MeToamnka NpoBefeHNs Ka4eCTBEHHOMO
aHanusa.
. AHanu3 KayeCTBEHHbIN XMMNYECKNN aHanun3
KayeCcTBEeHHbIN o
3 . HeopraHnyeckmx HeopraHM4YecKnx cosiein. ANropuTM 2
XUMUYECKNIN aHann3 . o
conen aHanM3a HeopraHM4eCcKom conu.
BBefleHne B KOJINYECTBEHHbIN
XUMU4eckuii aHanms. OCHOBHbIE TEPMUHbI
n onpegeneHmns. Cnocobbl Bbipa)keHuns
. BeepeHune B .
KonunyecTBeHHbIN . KOHLeHTpaumin. Metoapl
4 - KONMYEeCTBEHHbIN 2
XUMUYECKNUI aHann3 _ KOIMYECTBEHHOr0 XMMUYECKOro aHanunsa.
XUMUYECKNI aHann3 o
[paBMMETPMYECKUN METOL aHanu3a.
PaBHOBeCMSA B reTeporeHHbIX CMcTeMax.
KOoHCTaHTa pacTBOPUMOCTM.
PacTBOpPMMOCTb, ee CBA3b C KOHCTAHTOW
pacTBOpUMOCTMK. CpaBHEHME CMOCOBHOCTK
MaJiopaCTBOPUMBIX COEAUHEHNI K
pacTBopeHuto No BennynHe KS. BnmsaHue
OLHOMMEHHOr0 MOHa Ha PacTBOPUMOCTb
. ocafika. YC/I0BUS BbiNaLeHNs 0Cafka.
KonmyeCcTBeHHbIN TuTpumeTpryeckne
5 y TuTpumeTprnyeckne MeToabl aHaam3a. 2
XVMWYECKWUIN aHann3 | MeToabl aHanusa
CyLLHOCTb TUTPUMETPMYECKOro MeToa
aHanu3sa. Cnocobbl onpeneneHns To4Ku
3KBUBaJIEHTHOCTK. Croco6bl
NPUroTOBJIEHNA TUTPAHTOB. OCHOBHbIE
pacyeTHble (hOpMYJibl TUTPUMETPUN.
Cnocobbl TUTPOBaHMS.
TeopeTnyeckmne OCHOBbI TUTPUMETPIUM C
MCMO0b30BaHNEM KNCJIOTHO-OCHOBHbIX
6 KonunyecTBeHHbIN AHaNN3 KNCJIOT U peakLuin. PAaBHOBECUS B KUCJTIOTHO- 2
XUMUWYECKMNI aHan3 | OCHOBaHMWN OCHOBHbIX peakuusix. CoBpeMeHHble
npeacTaB/ieHUs 0 KUCSIOTax U
OCHOBaHWAX. Cuna KUCNOT Y OCHOBAHUN.
BblyncneHne pH pacTBOpPOB CUSIbHbIX
7 KonunyecTBeHHbIN OnpeneneHne pH KNCNOT U OCHOBaHWI. BelyncneHune pH 2

XUMNYECKNIN aHaNn3 | BELLEeCTB

pPaCcTBOPOB C1abblX KNCAOT U OCHOBAHWNA.
BbluncnerHne pH 6ydepHbix pacTBOPOB




KonmyecTBeHHbIN

CneuuanbHble

KNCNOTHO-0CHOBHOE TUTPOBaHMeE
(npoTonuToMeTpus). TUTpoBaHue
CUJbHBIX KACJIOT PacTBOPaMM CUIIbHBIX

8 z MeToLbl N 2
XUMUYECKNI aHann3 TUTPOBAHNS OCHOBaHWI. TeopeTnyeckmne 0CHOBbI
TUTPUMETPUN C NCMOJIb30BAHNEM
peakLuin KomnaekcoobpasoBaHus
WToro 3a cemecTp: 16
4 cemecTp
ObLee npefcTaBieHne 0 MeTodax
nccnenoBaHMs OCHOBHbBIX MPOAYKTOB
3afa4un usnko- HedTexumMmnn. 3ajaqv pusmnko-
9 DUINKO-XUMUYECKME | XUMUYECKUX XUMUYECKNX METOL0B UCCNe0BaHNA 2
MeTOo[Abl aHasin3a MeTOo0B HedTeEXUMUYECKUX NPOLYKTOB.
nccnenoBaHms MpobooTbop 1 npobornoaroToBka.
OCHOBHble NPOAYKTblI HEPTEXUMMYECKOTO
Nnpon3BOLCTBA
CTtaHOapTHble MeTOLbl onpefeneHns
10 ®dusnko-xummnyeckme | CtaHgapTHble CBOWCTB NPOAYKTOB HEDTEXUMUNK: 2
MeTOo[bl aHasM3a MeTOo[bl aHasM3a MAOTHOCTU, BA3KOCTU; COAEPKAHNS
BOZbl, MapaunHoOB, Cepbl 1 Ap.
[oka3saTenu OcCHOBHbIe rMokaszaTenu
11 DUNKO-XUMUYECKME | XUMUNYECKUX W He(TeEXUMUYECKUX NPOLYKTOB, 2
MeTOobl aHaNM3a HedTexumMmnyecknx | onpepensemblie QUINKO-XUMUYECKUMU
NpoOLYKTOB MeTofaMu aHanmsa
CnekTpabHble 1
pafnoCrneKkTPOCKoNnyeckme MmeTobl
nccnefoBaHns HeyTeEXUMUYECKUX
npoaykToB. NK-cnekTpockonus,
MoJsiekynspHas pedpakuyms. MpumeHeH
®du3nko-xumnyeckme | CnektpasbHble ynap pecpaky UM €
12 cnekTpomeTpun B YO - n sBuagnmon 2
MeTOoAbl aHanm3a MeTOoAbl aHann3a
obnacTu cnekTpa 415 UAEHTUGMKaLMN 1
KOMYECTBEHHOI 0 onpeaeneHns
OTAEJIbHbIX KJTAaCCOB COeAIVHEHU HedTH
n HeTenpoLykToB. CnekTpockonus
AMP.
ViccnepoBaHme He(hTEXUMUYECKUX
13 ®du3nKo-xummnyeckre | Metoael NPOAYKTOB MeToA4aMu XpoMaTorpaduu. 2
MeTOobl aHasm3a XpoMmaTorpacpun ApcopbumnoHHas, pacnpenennTesnbHas,
MoHOoObMeHHas xpomaTorpadus
WccnepnosaHne
COCTaEila [a30KNAOKOCTHas XxpomMaTorpadus Kak
MeTOo[ pa3feneHns n uccnefoBaHns
OU3NKO-XUMUYECKMEe | HepTeXUMUYECKIMX A pasi A
14 KOMMOHEHTOB HeTU. XMUYecKas 2
MeTOo[bl aHaNm3a NPOLYKTOB
TUNM3auna HeT Npy NOMOLLM MeToAa
MeToLaMu
MKX.
XpomaTorpapun
WccnepnosaHune
coCTaBa
KoopamnHaunoHHas, noHoobMeHHas
OU3NKO-XUMUYECKMEe | HepTeXMUYECKIMX pAvHaL
15 XpomaTorpagus. BolcokoshhekTnBHasA 2
MeTo[bl aHaNn3a NPOLYKTOB
XUOKOCTHaa xpomaTtorpagus
MeToLaMu
XpomaTorpapun
WccnepnosaHne
cocTaBa
16 DU3NKO-XMMYecKkme | HehTexmMMmnyeckmnx MoHoobMeHHas, nnraHaHoobMeHHas n 2
MeTOo[bl aHanin3a NPOLYKTOB 3KCKJII03UOHHAsa XxpoMaTorpadusa
MeToLaMu
XpomaTorpapun
WToro 3a cemecTp: 16
WUTtoro: 32




4.2 Copep>xaHue nabopaTopHbIX 3aHATUM

KonuuecTtBo
Tema Copep>xaHue nabopaTopHOro 3aHATUA yacos /
Ne HaumeHoBaHue
nabopaTtopHoro (mepeyeHb ONOAKTUYECKNX € ANHWLL: 4acoB B
3aHATUSA paspena -
3aHATUA pacCMaTprBaeMbIX NOATEM, BOMPOCOB) | 9N€KTPOHHOM
¢dpopme
3 cemecTp
KayeCTBEHHbIN XUMUYECKNIA aHaNn3
. cMecn kaTunoHos |, Il n Il aHannTnyeckux
KayecTBeHHbIN AHanus cmecu
1 o rpynn. ObLime aHanuTU4eCcKne n 2
XUMNYECKUA aHann3 | KaTVOHOB
rpynnoBble peakLun. XapakTepHble 1
crneunuyeckre peakymm.
KayeCTBEHHBbIN XMMUYECKUNI aHann3
cmecu kKaTunoHos IV, V n VI
2 KayeCTBEHHbIN AHanus cmecu aHanuTuyeckux rpynn. Obuwme 2
XUMUYECKN aHa/M3 | KaTNOHOB aHaIUTUYECKMe 1 TpynnoBble peakLuu.
XapaKTepHble 1 creunpunyeckmne
peakuunu.
KayecTBeHHble peakuuu, C NOMOLLbI0
. AHanuTu4eckune KOTOPbIX MOXXHO aHaIMTUYEeCKU
Ka4yeCcTBeHHbIN o
3 - CBOWCTBa 25- onpenennTb Haln4yme NOHOB MeTaslJioB 2
XUMUYECKU aHann3 .
3JIEMEHTOB rnasHom noarpynnel Il rpynnbl
Mepropnyeckon cuctembl MeHeneesa
. AHanuTnyeckme XapakTepHble peakuuu. MNonyyveHne
Ka4yeCcTBeHHbIN o N
4 . CBOWCTBa 2s- MasiopacTBOPUMbIX COeQUHEHWUN. 2
XUMUYECKUA aHann3
3JIEMEHTOB KayeCTBeHHbIe peakumm Ha KaTUOHbI.
Crocobbl onpepeneHus xenesa B
OnpepeneHune pen
. pa3finyHbix BewecTBax. CyLWHOCTb
Konn4yecTBeHHbIN xenesa (ll) B
5 o MeTofla nepMaHraHatomeTpun. GakTop 2
XUMUYECKUA aHann3 | BOGHOM pacTBope
conv Mopa 3KBMWBAJIEHTHOCTY NepMaHraHaToM
Kanus. IHoyunpoBaHHbIE peakLuu.
Crocobbl onpeaeneHuns xenesa B
Onpepenenve
. pa3nnyHbix BellecTBax. CyLWHOCTb
KonnyecTBEHHbIN xenesa (ll) B
6 o MeToa nepMaHraHatomeTpuun. ®aktop 2
XUMUYECKUA aHann3 | BOGHOM pacTBope
conv Mopa 9KBMWBAJIEHTHOCTY NepMaHraHaToM
Kanus. IHoyunpoBaHHbIE peakLuu.
Onpepenenne Cnocobbl onpeneneHns Mean B
7 KonnyeCcTBeHHbIN Meaun B BOOHOM pa3finyHblX BellecTBax. OnpenenexHune 2
XUMUYECKU aHanun3 | pacTeope rpaMMOBOro COLEepXKaHua Mean B
cynbhaTa megun pacTBope cyJsibhaTa Mean
Onpepenenne Cnocobbl onpeneneHns Mean B
8 KonnyeCcTBeHHbIN Meaun B BOOHOM pa3finyHbIX BellecTBax. OnpenenexHune 2
XUMUYECKU aHanun3 | pacTeope rpaMMOBOro COLepXKaHua Mean B
cynbhaTa megun pacTBope cysibhaTa Mean
Wtoro 3a cemecTp: 16
4 cemecTp
Onpepenenne
Bubl BA3KOCTY, € ANHULbI U3MEPEHNS.
NAOTHOCTU
OTHOCUTeNbHas MJOTHOCTb.
He()TenpooyKTOB N
®dUN3NKOo-XMMMYeckune ApeomMeTpuyecKuin MeToh onpenesieHms
9 apeoMeTpuyecKnm 2
MeToAbl aHanu3sa " NJoTHOCTK. Knaccudgukaums HepTn no
3HAYeHUI0 MIOTHOCTU. Vi3MepeHune
NMUKHOMETPUYECKUM
NAOTHOCTK B rpagycax API
crnocobamm




Onpepenenve

Buabl BA3KOCTU, e AUHALbI n3MepeHns.

MAOTHOCTU
OTHOCUTeNbHas MJIOTHOCTb.
HeMTenpoLyKTOB M
DU3NKO-XMMMYEeCKMne ApeoMeTpuyecKnin MeTog onpeneneHms
10 apeoMeTpuyecKnm 2
MeTOobl aHan3a " NAOTHOCTW. Knaccudukaums HedTu no
3HAYEHUI0 MIOTHOCTU. Vi3mMepeHune
MUKHOMETPUYECKUM
NAOTHOCTK B rpagycax API
cnocobamm
MpUYnHBLI HaKoMIeHNA BOAbI B
0,06bIBaeMON 13 CKBaXKMHbI HEQTN.
OnpegneneHune HopMbl M0 copep xaHuio BOAbI U COSien B
11 dU3NKO-XMMMYeCKune | cooepxaHmsa Boabl | noaroToBaeHHon HedTr. Cnocobsl 2
MeToAbl aHan3a N cosien B 06e3BoXnBaHMA HeTU. leamybraTopsl:
He(hTenpoayKTax Ha3HayeHue 1 cocTas. Mapku
Ae3MysibraTopoB. HasHavyeHune
3N1eKTpoernapaTopos
MpUYMHBI HaKOMEHNA BOAbI B
A06bIBaeMOIN U3 CKBaXKUHbI HETH.
Onpepenenne HopMbl Mo coaep>xaHunio BOAbI 1 COJSIEN B
12 dU3NKO-XMMUYECKME | COpep)kaHns BOAbl | MOAroTOBAEHHOW HedTu. Cnocobbl 2
MeTOobl aHa/n3a N cosiei B 06e3B0XMBaHUS HeTU. [leamMynbraTopsl:
HedTenpoaykTax Ha3Ha4vyeHue 1 cocTas. Mapku
fLleaMynbraTopos. HazHavyeHue
3N1eKTpoLernapaTopos
3aKoHbI NpesiomMmaeHns. ABCONOTHbLIN
OnpepeneHne nokasaTtesib npesiomneHns. Metoabl
DUN3NKO-XMMMYEeCKMne
13 nokasaTens onpeneneHnsa nokasaTtessa npesioMaeHns. 2
MeTobl aHasn3a
npesioMaeHuns fIBNeHne oTpaxeHus 1 npenomsieHms
CBeTa Ha rpaHuLe pa3gena AByX cpep
3aKOoHbI penoMsieHns. AGCOIOTHBIN
OnpepeneHne nokasaTtesib npesioMmneHns. MeToab!
®dun3nKo-XMMmyeckmne
14 rnokasartens onpenesieHnsa rnokasaTtens npesioMseHns. 2
MeTOoAbl aHasn3a
npesioMaeHus fIBNeHne oTpaKeHus n npenoMsaeHms
CBeTa Ha rpaHuue pasgena AByX cpep
®paKLMOHHbIA COCTaB HedTU. MeToabl
onpepenieHnsa pakLMOHHOro CoCTaBa
OnpepeneHune Pen (bpaku
HedTn. OcHOBbLI NabopaTOPHbLIX METOA0B
OU3NKO-XMMUYeckne | hpakLMOHHOIO
15 onpenesieHna ppakLMOHHOro cocTaBa 2
MeTOobl aHasn3a COCTaBa HeTn 1
HehTn. TemnepaTypHble Npegesbl
HeTenpoaoyKTOB .
KUMEeHNS pa3HbIX HeMTAHbLIX PpakLni.
Kpneasa UTK
®paKLMOHHbIA COCTaB HedTU. MeToabl
onpepeneHnsa pakLMOHHOr0 CoCTaBa
OnpepeneHune Pen (bpaku
HedTn. OcHoBbLI NabopaToOpPHbIX METOA0B
OU3NKO-XMMUYeckne | hpakLLMOHHOIO
16 onpenesieHna ppakLMoOHHOro cocTaBa 2
MeTobl aHasn3a CcoCTaBa HeTn 1
HeTW. TemnepaTypHble npenessl
HeTenpoLyKTOB .
KUMEeHMA pa3HbIX HEMTAHbLIX PpaKLniA.
Kpueasa UTK
WToro 3a cemecTp: 16
WTtoro: 32
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
Konuyectso
Tema Copep>xaHue NpaKTUYEeCKOro 3aHATUSA Yacos /
Ne HaumeHoBaHue
npaKkTU4eckoro (nepeyeHb ANOAKTUYECKMX eanHNLL: 4Yacos B
3aHATUA paspena .
3aHATUA paccMaTpuBaeMblX MOATEM, BOMPOCOB) | 9N1EKTPOHHOM
¢dopme

3 cemecTp
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KayecTBeHHbIN

KayecTBeHHble

TeopeTnyeckne 0CHOBbI Ka4eCTBEHHOr O
aHanmsa. Knaccmurkaums MeTonos

1 . Ka4yeCTBEHHOro aHaau3a. 2
XUMUYECKUA aHann3 | MeToAbl aHanus3a
XapakKTepuCTUKN MeTOoLbl aHasin3a
PelueHwne 3apad
. Ycnosua npoBefeHns Ka4eCTBEHHbIX
KayeCTBeHHbIN KayecTBeHHbIe . _
2 . peakuuit. IoHHbI 0bMeH. VIoHHbIe 2
XUMUYECKUA aHanM3 | MeToAbl aHanun3a
ypaBHeHus. PelleHne 3anad
. y CyLLHOCTb rpaBUMETPUYECKOro aHasun3a.
KoJsinyecTBeHHbIN paBUMeTpUYECKUIA
3 y Pa3HOBMOHOCTU rpaBUMETPUYECKOro 2
XUMUYECKUA aHann3 | aHanus
aHanusa. PelweHune 3agad
. . MpobupHbIN, 3N1EeKTPOrpaBUMETPUYECKUNA
KonnyeCTBeHHbI paBUMeETpUYECKUiA
4 y MeTo[ aHasn3a. TepMmorpasumeTpus. 2
XUMUYECKUA aHann3 | aHanm3
PeleHwve 3apad
ObLas xapakTepncTuKa MeToaa.
. Cnocobbl BbipaXkeHNs KOHLLeHTpaLuum
KoJinyecTBeHHbIN TuTpumeTpuyeckne
5 . pacTeopa. Knaccudukaums 2
XUMUYECKUA aHan3 | MeToAbl aHanus3a
TUTPUMETPUYECKMX METOL0B aHan3a.
PelueHve 3amau.
. Cnocobbl TUTpoBaHMSA. PacyeTbl npu
KonnyecTBeHHbIN TuTpumeTpuyeckne
6 y NpUroToBJEHNN PacTBOPOB. PelleHne 2
XUMUYECKUA aHan3 | MeToAbl aHanns3a
3ajad
XvMuyeckre CBONCTBa KUCIOT U
7 KonmyecTBeHHbIN AHanus KmucnoT u OCHOBaHU. TeopeTU4ecKkmne 0CHOBbI )
XUMUYECKUA aHasiM3 | OCHOBaHUI KWCNOTHO-OCHOBHOIO TUTPOBaHMWA
PelueHwne 3apad
8 KonmyecTBeHHbIN AHanus KmcnoT n CyLLHOCTb 1 MeTOobl KNCIOTHOOCHOBHOIO 5
XUMUYECKUA aHasM3 | OCHOBaHUI TUTpoBaHUA. PelweHune 3agau
WToro 3a cemecTp: 16
4 cemecTp
OnpegneneHune
OCHOBHbIX CBOWCTB
dU3NKO-XMMUYECKIMe MeTonbl pa3geneHuns n onpeneneHns
9 He(hTenpoayKTOB o 2
MeTO/bl aHasn3a coCTaBa YrfieBOAOPOAHbIX CMecel
PU3NKO-XMMUYECKMNMU
MeTo4aMW aHan3a
OnpegneneHune
OCHOBHbIX CBOWCTB OCHOBHblE (PU3UKO-XUMUYECKUE 1
®dun3nKo-xmmmyeckme o
10 HedTenpooyKToB TOBApHO- TeEXHNYECKNEe CBOUCTBA 2
MeToAbl aHann3a
(PU3NKO-XMMUYECKMMU | He(TenpoayKToB
MeTo4aMW aHan3a
OnpegneneHune
OCHOBHbIX CBOWCTB
®U3NKO-XMMUYeckKme [rHaMnyeckas n KuHeMaTuyeckas
11 He(hTenpoayKToB 2
MeTOoA4bl aHan3a BA3KOCTb HE(hTENPOLYKTOB
(PU3NKO-XMMUYECKMMU
MeTo4aMW aHam3a
OnpegneneHune
OCHOBHbIX CBOWCTB
®U3NKO-XMMUYecKme
12 He(hTenpoayKToOB DeKTPOXMMUMYECKe MeTOAbl aHann3a 2
MeTOoA4bl aHan3a
PU3NKO-XMMUYECKMMU
MeTo4aMW aHam3a
OnpegneneHune
OCHOBHbIX CBOWCTB
®U3NKO-XMMUYECKme V3y4yeHre xpomaTorpadumyeckmx
13 He(hTenpoayKTOB 2

MeToAbl aHan3a

PU3NKO-XMMUYECKMNMU
MeTodaMWn aHan3a

MeTo0B aHa/n3a
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OnpegneneHune
OCHOBHbIX CBOMNCTB
DOU3NKO-XUMUNYECKNe CI'IeKTpaJ'IbeIe MeToAbl aHa/n3a.
14 HepTenpoayKToB 2
MeToObl aHan3a KJ'IaCCI/I(pI/IKaLI,I/IFI CneKTpaJibHbIX METOO0B
qJVIBVIKO-XVIMVI‘-IECKVIMVI
MeTodaMWn aHasn3a
OnpegnenenHune
OCHOBHbIX CBOMCTB
DuU3nNKo-xmmmyeckme OI'IDEJJ,EJ'IEHVIE BA3KOCTN N TEMMNEPATYPLI
15 He(hTenpoayKToB 2
MeToAbl aHa/In3a 3aCTbIBaHUSA HEPTENPOLYKTOB
(i)VIBVIKO-XI/IMI/I‘-IeCKI/IMI/I
MeTodaMn aHan3a
OnpegneneHune
OCHOBHbIX CBONCTB Onpen,eneHme KNCNOTHOCTN U
DuU3nNKo-xmmmnyeckme
16 He(hTenpoAyKTOB KWCJIOTHOr0 Yncsia Hed)Tu 2
MeTOoAbl aHa/n3a
Pr3NKO-XMMn4eCckmmMun | HepTenpoayKTOB
MeTodaMn aHaln3a
WToro 3a cemecTp: 16
WUTtoro: 32
4.4. Copep>XaHue caMoCToATeNIbHOM paboThbi
Bug, Copep>XaHue CaMOCTOATEJIbHOM
HaumeHoBaHue y paboTbi KonuuectBo
CaMoOCTOATEeJIbHOW
pasgena paboThl (mepeyeHb ANAAKTUYECKUX € ANHNLL: Yyacos
paccMaTprBaeMbIX NOATEM, BOMPOCOB)
3 cemecTp
KoHcnekTupoBaHne 0CHOBHON U
LOMONHUTENLHON NUTEepaTypbl N0 TEMaM:
KayecTBeHHble peakuumn BaXKHeNLLnx
. CamocTosATENbHOE .
KayeCTBeHHbIN I3VieHme KaTWOHOB MOJYMUKPOMETOLOM. [JpobHbIN 4
XUMUYECKNA aHaNun3 y aHaM3 CMecu KaTuoHOB. KayeCTBeHHbIe
MaTepuana g
peakLn BaXKHENLWNX aHNOHOB. AHanun3
CcMecK cyxux cosien. NoaroTtoeka no
BOMpPOCaM K 3a4eTy
y MogroTtoBka K VI3y4yeHune TeopeTnyeckoro Matepuasia rno
Ka4yecTBeHHbIN
» NPaKTU4YeCKnM Teme NpoBefeHNs NPaKTUYEeCKoro 2
XUMUYECKU aHaNn3
3aHATUAM 3aHATMA, OhOpPMIIEHNE OTHETa
y MoaroTtoska K VI3y4yeHune TeopeTnyeckoro Matepuasia rno
KayeCTBEeHHbIN M
» nabopaTopHbIM TeMe nposeaeHns nabopaTopHon 4
XUMUYECKUN aHan3
paboTam paboThkl, 0hopMIIEHME OTHETA
KoHCnekTupoBaHme 0CHOBHOMN 1
OOMNOJIHUTE/IbHOW NnTepaTypbl N0 TEMaM:
y CamocTosATensHoe | KNCNOTHO-OCHOBHOE TUTPOBAHME.
KonmyecTBeHHbIN
o n3y4vyeHue KoMniekcoHoOMeTpruyeckoe TUTpoBaHue. 4
XUMUYECKUN aHanns
MaTepuana OKNCNNTENIbHO-BOCCTAaHOBUTEJIbHOE
TUTpPOBaHwMe. NMoaroToBKa Mo BoNpocam K
3aveTy
y MNMoaroTtoska K VI3y4eHune TeopeTnyeckoro Matepuasa rno
KonmyecTBeHHbIN
y NPakTU4YeCKnM Teme NpoBefeHNs NPakTUYeCcKoro 4
XUMUYECKUN aHann3
3aHATUAM 3aHATMA, OhOPMIIEHNE OTYETa
y MNMoarortoska K VI3y4eHune TeopeTnyeCckoro Matepuasa rno
KosimyecTBeHHbIN by
y nabopaTopHbIM Teme npoeeaeHuns nabopaTopHoWi 6
XUMNYECKUI aHann3
paboTam paboThbl, 0hOpPMIIEHNE OTHETA
WToro 3a cemecTp: 24
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4 cemecTp

KOHCNeKTMpoBaHME OCHOBHON 1
LOMOJIHUTENbHOW NUTEepaTypbl N0 TeMaM:
XapaKTepncTmka GusnkKo-XnMn4eckmnx
MeTOoA0B aHann3a. OCHOBHbIE NPUEMbI
HU3UKO-XMMUYECKMX METOZ0B aHaM3a.

CamocToaTensHoe | CtaTuctmnyeckas obpaboTka pe3ysibTaToB
DU3NKO-XMMmn4eckne N
n3yvyeHue HabnoaeHnn. PoToINEKTPUYECKMNE 36
MeTOo[bl aHasn3a .
MaTepuana MeTOoAbl aHan3a. XMMMKO-CNEKTPasIbHbIN
aHanus. MeToabl aacopbLMOHHOIO
aHanusa. Knaccugpmkaums pasinyHblx
BMAOB NtoMUHecueHunn. Mpubopsl ans
onpenesnieHnsa nokasaTens npeaoMaeHus.
MoAroToBKa No BOMPOCaM K 3K3aMeHy
MoaroToBka K V3y4yeHne TeopeTn4eCckoro Matepumana no
PU3NKO-XMMnyeckumne
NpPaKTUYeCKnM TeMe NMpoBeAeHNs NPpakTNYeCcKoro 12
MeTOobl aHa/n3a
3aHATUAM 3aHATUS, OhOpPMIIeHNE OTHeTa
MoaroToBka K V3y4yeHune TeopeTnyeckoro Matepuana no
DU3NKO-XMMMYeckme 2
nabopaTopHbIM TeMe npoeeaeHuns nabopaTopHow 12
MeTOo[bl aHa/m3a
paboTam paboThbl, 0DOpPMIIEHME OTHETA
WToro 3a cemecTp: 60
Wtoro: 84

5. NMepevyeHb y4eOHOM nuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHms no
AucuunnuHe (Mmoaynio)

Pecypc HTb

Ne Bubnuorpacduyeckoe onncaHume CamrTy

n/n P (3BC CamITY,
I[PRbooks n 1.4.)
OcHoBHasa nuTepaTypa
AHanuTun4yeckas n usnyeckas xmmus : y4eb. nocobue / B. B. CnenywknH

1 [n op.]; Camap.roC.TexH.yH-T .- 2-e u3f., ucnp. un gon..- Camapa, 2017.- 355 DNIEKTPOHHbIN
C..- Pexxum poctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2694

7 AHanuTu4eckas XMMusa n GU3NKO-XMMmnYeckne MeToabl aHanusa; An MNu 3p DNIEKTPOHHbIN
Megnwna, 2018. - Pexxum goctyna: http://www.iprbookshop.ru/70757.html pecypc
AHanuTn4eckaa XmMMma n QU3NKO-XMMNYECKne METOLbl aHanun3a;

3 HoBocnbupCKuin rocyjapCTBEHHLIN TEXHUYECKNI YHUBEPCUTET, 2018.- DNEKTPOHHbIN
Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtul||iprbooks||91180
AHanuTMYeckas XMMus. Xummnyeckrne MetToabl aHaansa; BopoHexxcKkun

4 FocynapCTBeHHbIN ArpapHbiin YHUBepcuTeT uM. MmnepaTopa lMNeTpa DNEKTPOHHBbIN
Mepsoro, 2015.- PexxuM gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||72650
AHanuTunyeckasa xumMmsa; HoBoCcMBUPCKNIA rocy fapCTBEHHbIN TEXHUYECKIMI y

. DNEeKTPOHHbIN

5 | yHuBepcuTeT, 2014. - Pexxum gocTtyna: g

http://www.iprbookshop.ru/45072.html PeCcyp
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Kypc husnko-xmmm4eckoro aHanusa : y4ebHoe nocobue B 4-x vactsax / U. K.
MapkywuH [1 gp.]; CaMapCKuin rocy4apCTBEHHbIN TEXHMUYECKNIA

DNEKTPOHHbIN

n husmyeckaa xumns.- Camapa, 2022.- 280 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5612

6 yHuBepcuTeT, Obwas n HeopraHmyeckas xumus.- Camapa, 2022.- 468 c..- pecypc
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5616
OCHOBbI aHANNTNYECKON XMMUKN. XUMUYECKUe MeToabl aHann3a; KasaHCcKui 371EKTDOHHbI
7 | HaUMOHaNbHbLIV NCCefoBaTENbCKUA TEXHONOMMYECKMNI YHUBEPCUTET, elco c
2012. - Pexxum pocTtyna: http://www.iprbookshop.ru/61991.html Pecyp
Ctudpatos, .M. AHanuTn4yeckasa XuMns n GU3NKo-XMMmn4eckme MeToabl
aHanm3a : cbopHuk TectoB / b. M. CtudpaTos, E. 0. MowieHckas; 3 .
» . y JIEKTPOHHbIN
8 | Camapckuin rocyfapCTBEHHbIN TeXHUYECKUI YHUBEPCUTET, AHamTnyeckas g
n pusmyeckaa xumus.- Camapa, 2022.- 280 c..- Pexxum goctyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5612
XvMunyeckmne MeTobl aHasm3a: NPakTUKYM Mo aHaIMTUYECKON XUMnK; 3 .
y y . JIEKTPOHHbIN
9 | HoBocmbupckuin rocyiapCTBeHHbIN yHMBEepcuTeT, 2023.- Pexxum gocTyna: ecvDC
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||134593 Pecyp
JononHnTenbHasa nuTepaTypa
AHanuTu4eckaa XmMMma n QU3NKoO-XMMmn4eckmne Metoabl aHanusa. CoopHuK
10 3a4ay C OCHOBaMW TEOPUM 1 MpUMepaMm peLLeHnin; HoBoCcubnpckmm DNEKTPOHHbIN
roCyapCTBEHHbIN TeXHNYecknin yHusepcuTeT, 2018. - Pexxum gocTyna: pecypc
http://www.iprbookshop.ru/91181.html
NcTopusa n meTomonorma aHanuTuyeckon xuMmm; Jlabopatopus 3HaHUNR, .
. DNEeKTPOHHbIN
11 | 2023.- Pexxum pocTyna: i
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||127695 Pecyp
MpakTUKyM NO aHaUTUYECKON XUMUN. PU3NKO-XUMUYECKME METOAbI
17 | aHanmsa; BopoHeXCcKkun ocyaapcTBeHHbIN ArpapHblil YHUBEPCUTET UM, DNIEKTPOHHbIN
NimnepaTopa MNeTpa MNepsoro, 2017. - Pexxum gocTtyna: pecypc
http://www.iprbookshop.ru/72731.html
Crtudpatos, b5.M. AHanuTu4yeckaa xumMns 1 GU3NKO-XMMNUYECKMNEe MeTobl
aHanm3a : cbopHuk TectoB / b. M. CtudpaTos, E. K0. MowieHckas; y
y 9 y DNIeKTPOHHbIN
13 | CaMapCKuin rocyapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET, AHaNNTHUYeCKas

pecypc

HocTtyn obyyvatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyliecTBnseTcs NocpencTBOM NEKTPOHHON

NHMOPMaLIMOHHON 06pa30BaTeNbHON Cpeabl YHBepcUTeTa 1 cainTa HTB Caml'TY no J0rvHy 1 Naposto.

6. NMepevyeHb MHPOPMALMOHHBLIX TEXHOJIOTMI, UCNOJIb3YEeMbIX MPU OCYLLECTBJIEHUM
obpasoBaTenbHOro npouecca No gucuuniauHe (Moaynio), BKJlo4Yas nepeyeHb

nporpaMMHOro obecneuyeHus

Mpu npoBefeHnN NEKLUOHHbLIX 3aHATUN NCnosb3yeTca MyJ'IbTI/IMe)J,I/IIZHoe 060pyu,03aH|/|e.

OpraHn3oBaHO B3auMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOIb30BAaHUEM 3JIEKTPOHHOM

NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnoco6
HaumeHoBaHue NMpousBoauTenb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInuEeH3noHHoEe
cucTeMa (3apybexHblii)
. . Microsoft
2 | Microsoft Office 2013 . JInueH3noHHoe
(3apybexHblii)
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«JTabopaTopuu
3 | AHTuBmpyc Kaspersky EndPoint Security Kacnepckoro» JIMLLeH3nOoHHOEe
(OTevyecTBEHHbIN)

MporpammHoe obecneyeHne AO «AHTUNNarvaTt»

o JInueH3noHHoe
«AHTUNNArnaT.OKCnepT» (OTeyecTBEHHbIN) H

7. NepeyeHb pecypcoB MHPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npodgeccmoHanbHbiX 6a3 AaHHbIX, UHOPMALUOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexxum pocTtyna
Obyatowume Pecypcbl OTKpbITOro
1 |3Humknonegunn. http://school-sector.relarn.ru/nsm/ yp P
nocTtyna
Xnumus
Xmns, Pecypcbl OTKpbITOro
2 | Obpa3oBaTenbHbIN http://hemi.wallst.ru/ yp P
. nocTyna
cant
3 | KoHCynbTaHT rutoc http://www.consultant.ru Pecypcbl OTKpbLITOro
JocTyna
4 | POCMNATEHT http://www1.fips.ru/wps/wcm/connect/content _ru/ru Pecypcel oTkpeITOrO
- nocTtyna
Scopus - 6a3a AaHHbIX 3apyGexHele 6a3b
5 | pectepaToB 1 http://www.scopus.com/ AaHHBIX
' ' ' OrpaHN4YeHHOoro
UMTUPOBaHMA
focTyna

8. OnucaHmMe MaTepuanbHO-TEXHNYECKON Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo aucuuniauHe (mogynio)

JleKuHOHHbIE 3aHATUSA

AyouTtopun AN NEKLUOHHbIX 3aHATUIA YKOMMJIEKTOBaHbl Mebenbio 1 TEXHWYECKUMUN CpencTBaMu
obyyeHuns, cnyxawummu Ana npeacTtasfieHns yyebHon uHdopmauum 6onbwon aygutopum (Habopbl
LEMOHCTpaUnoHHoro obopyaoBaHnsa , y4ebHo-HarnsagHble nocobusi, TeMaTMYecKme WAMCTPaLun).
TexHn4yeckue cpenctsa obydvyeHus, cnyxawme ANs npepcrtaBieHus yvyebHonm nHgopmaumyn 60sbLIOR
ayanTopun, Habop AeMOHCTpaLMOoHHOro 060pyOBaHWA: 3KPaH, NPOEKTOpP, NMEePEeHOCHOW HOYTOYK.
Habop y4ebHo-HarnsgHbix nocobuin, obecrnevymsBaolinx TemMaTU4YeCKme UANIOCTPaLUM, COOTBETCTBYOLWME
paboynm y4yebHbIM NporpamMmMamM AUCLUUMANH: KOMMIEKT NaakaToB «Xumns» 560x800 mm.
Cneuunanu3npoBaHHas Mebenb: 27 y4yeHU4eCcKux napT, CTON U CTYN ANs npenofasaTtens, Tymba, AoCKa.

MpakTuyeckue 3aHATUA

AyonTopum AN NPakTUYeCKUX 3aHATUN YKOMMNJEKTOBAHbl Cneunanm3npoBaHHon Mebenbio u
TEXHUYECKMMN CpeacTBaMy 0byyeHnsa (MPOeKTop, 3KpaH, KOMMbITEP/HOYTOYK).
Habop y4ebHo-HarnsgHbix nocobuin, obecnevymnBaloinx TemMaTU4eCKme MANIOCTPaLUU, COOTBETCTBYOLWME
paboynm y4ebHbIM NporpamMmMaM AUCLUUMANH: KOMAEKT naakaToB «XuMns» 560x800 mm.
CneunanunsnpoBaHHasa mMebenb: 14 y4yeHUYeCKUX CTOMO0B, 28 yYEHUYECKUX CTYyNbeB, CTON WU CTyn ANA
npenofasaTens, LOCKa.

JlabopaTopHble 3aHATHUSA
Ina nabopaTopHbIX 3aHATUI NCnosb3yoTcs nabopaTopus Ne 6 «JTabopaTopua aHaNUTUYECKON,
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http://school-sector.relarn.ru/nsm/
http://hemi.wallst.ru/
http://www.consultant.ru
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://www.scopus.com/

(h13nMy4eckomn n KONOULHON XUMUW», OCHALLEHHAs CedytowmnM 060py J0BaHNEM:

CYWNNbHBIV WKag, akBagUCTUANATOP Co COOPHUKOM A8 XpaHeHns o4ueHHon Boabl C-100, hoTomeTp KOK-3,
ctanarmomeTtp CT2, KOHOYKTOMETp «3IKCnepT», noteHumoctat MMN-50, noHomep, MarHMTHasg Mellaska,
3JleKTponanTka, pH-meTp, Hacoc BakyyMHbIn JK-180A, BogoCTpynHbIN, Stegler, ncnaputesib poTaLUOHHbIN
R-213b ¢ 4 meTtan. ctonnkamu (HB-150 n HB-200). CneumnannsmpoBaHHaa mebenb: WKadbl BbITAXHbIE
nabopaTopHble, nabopaTopHble CTOMbI, CTOMbI-MOMKW, CTONbI AN BECOB, CTON U CTYJ AN1S nNpenofaBaTens;
[lOCKa MarHUTHOMesIoBas, MePeHOCHON HOYTOYK, 3KpaH.

CamocToAaTenbHasa paborta

MomelleHe ONs CaMOCTOATENbHOM PaboThl OCHALLEHO KOMMbIOTEPHON TEXHUKOWN, C BO3MOXHOCTbLIO
NoOK/OYEeHUSA K ceTu «/IHTepHEeT» 1 C AOCTYMNOM B 3/IEKTPOHHYIO MH(OPMaLMOHHO-06pa3oBaTe/bHY0 Cpeay
CamI'TY u cneunanmanpoBaHHon Mebenbio.

9. MeToaunuyeckue MaTepuanbl

MeToauyeckme pekomeHaaumm npu paboTe Ha nekuun

[0 NeKunn CTYAeHT OOJIKEH NMPOCMOTPETh Y4eOHO-MEeTOANYECKYI0 U HAay4YHYI0 NUTepaTypy Nno TemMe
NEeKUUn ¢ TeM, 4Tobbl MMeTb NpeacTaBnaeHne o npobnemMax, Kotopbie ByayT pa3bupaTbCs B NeKLUN.

Mepen HavanoMm nekuuu obyyawwmmcs coobulaeTca TemMa NieKLun, nnaH, BONpPoCkl, noaaexadiune
PaCcCMOTPEHNIO, NOBOAATCA OCHOBHbIE NINTEPATYPHbIE NCTOYHUKK. Becb y4yebHbIl MaTepuan, coobliaemsblin
npernoaaBaTesieM, OO/DKEH HE MPOCTO NPOCAyWNBaTbCs. OH A0/MKEH OblTb aKTUBHO BOCTPUHSAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMPOBaH Ha ByMare v 3akpenaeH B MamsaTu. MNpnucTynas K CayLwaHnio HOBOro y4ebHoro
MaTepuana, NoJie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3yyeHHbIM. Cnens 3a TEXHUKON YTeHus
nekunm (aKLI,eHT Ha CyweCTBeHHOM, NoBbllleHWe TOHa, K3MeHeHNe pnTMa, Nay3a n T.I'I.), H606X0,EI,I/IMO BCsieq 3a
npenofaBaTesieM YMeTb BblAEeNATb OCHOBHbIE KaTeropuu, 3aKoHbl U ONPeaensiTb X cofepXXaHue, npobnemsl,
npennosiaraTb UX BO3MOXHbIE PELUeHWs, AoKa3aTeNbCTBa U BbiBOAbI. OCYLLECTBASAS TaKyl paboTy, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPOoBaHUE 1 AajbHellee
n3yyeHue.

KoHcnekTupoBaHue nekuun nosponseT obpaboTaTh, CUCTEMATM3NPOBATbL W Jyylle COXPaHUTb
NoayYeHHY MHDOPMALNO C TeM, 4Tobbl B ByaylwieM MOXHO Obls10 BOCCTAHOBUTb B MaMSATU OCHOBHbIE,
coaep)xaTesbHble MOMeHTbl. TUNnYHas ownbka, coBepLuaemMas 0byyatoLmnmMcs, 10CI0BHOE KOHCMEKTMPOBaHMeE
peyn npenofasaTens. Kak npasuio, Npu 3anucy «CJ0BO B C/IOBO» HE OCTAETCA BPEMEHU Ha 06ayMbiBaHMeE,
aHann3 N cuHTe3 uHpopmauun. OTbrpas HYXHY MHOPMaLINIO, FNaBHbIe MbICIK, NPO6AEMbI, peLleHns 1
BbIBObl, HEOOXOAMMO COKpaLlLaTh TEKCT, CTPOUTh €ro Takum obpa3omM, 4Tobbl MOTOM MOXKHO ObINIO NIErKO B HEM
pa3obpaTbcs. XKenaTesbHO 0CTaBUTb B paboynx KOHCMEKTax MoJs, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEeKOMEHAOBAHHOW NUTepaTypbl, OAOMOJHAKLWME MaTepuan MPOCAYLWAHHONW JIeKUUn, a TakxKe
nogyepkmBatoime ocobyto BaXXHOCTb T€X UMM MHbIX TEOPETMUYECKUX MoJIoXKeHUA. C OKOHYaHUEM NeKLuK
paboTa Hag KOHCMEKTOM He MOXXEeT CHUTATbCS 3aBepLIeHHON. Hy>XHO elle BOCCTaHOBUThL OTAE/bHbIE MecTa,
NPOBEPUTb, BCE SN MOHSATHO, YTOYHUTb YTO-TO HA KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOl ObIThb
NCMOSb30BaH B MpoOLecce MOAr0TOBKM K MPaKTUYECKMM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCMeKT nekunn -
He3aMeHUMbI Y4eOHbIA LOKYMEHT, HEOOXOAUMbIN )15 CAMOCTOSITENbHOM PaboThl.

MeTognyeckue pekoMeHaauunn rpum rnoaroToBkKe 1 pa60Te Ha NPaKTN4YeCKOM
3aHATNN

MpakTuyeckne 3aHATUS MO AUCLUMINHE NMPOBOASATCS B LENSX BbipaboTKM MPaKTUYECKUX YMEHUA ©
NprobpeTeHNs HaBLIKOB B PELLIEHUN NPOGECCUOHANBHBIX 3aay.
PekoMeHOyeTCs credytollas CXxema NoAroTOBKU K MPaKTUYECKOMY 3aHATUIO:
1. 03HaKOMJieHNe C MJAHOM MPaKTUYECKOro 3aHATWSA, KOTOPbLIA OTpa)kaeT COoAepXXaHue
NpPensioKEHHON TeMbI;
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npopaboTKa KOHCMeKTa nekuuu;

YyTeHVe PeKOMeHA0BAaHHOW IMTepaTypbl;

NOArOTOBKA OTBETOB Ha BOMPOCHI MJlaHa NPAKTUYECKOro 3aHATUS;
BbIMOJIHEHVE TECTOBbLIX 3aflaHuWiA, 3a4a4 1 ap.

Uk wnN

MoaroToBka obyvaroLWwerocs K NpakTUYeCKOMyY 3aHATUIO MPOU3BOAMTCA MO BOMpocaM, pa3paboTaHHbIM
AN KaXLOW TeMbl NPaKTUYECKUX 3aHATUNA W (Maun) nekuuin. B npouecce NOAroTOBKU K MPaKTUYECKUM
3aHATMAM, Heobxogumo obpaTnTh 0cob0e BHUMaHWE Ha CaMOCTOATENbHOE M3yYeHUe PEeKOMEHLOBAHHOM
nuTepaTypsbl.

PaboTa CTyneHTOB BO BpeMs MPaKTUYECKOro 3aHATMSA OCYLLEeCTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
Bbl4aloTCA 0by4YalolWmMmMcsa B Havyasie UAM BO BPeMS 3aHATUSA. Ha NpakTUYeCKMX 3aHATUAX NPUBETCTBYeTCA
aKTUBHOE y4acTme B 06CYXAEHUN KOHKPETHbIX CUTyauuin, cnoCobHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWNA
HaxoauTb Hanbonee 3PPEKTUBHbIE pELUEHNSA MOCTaBJIEHHbIX Mpobaem, ymeTb HaxOAWTb MOJIE3HbIN
OOMONIHUTENbHLIN MaTepuan No TeMaTuke 3aHATMA. Obyyvatowmmca Heobxoammo obpallaTb BHMMaHWe Ha
OCHOBHbI€ MOHATUA, aNFOPUTMbI, ONpenenaTb NPakTUYeCKy 3Ha4YMMOCTb paCCMaTpMUBaeMbIX BOMPOCOB. Ha
NpaKTMYeCKnX 3aHATUAX obyyatowmecs LOJHKHb yMeTb BbINOJHUTL pacyeT Mo 3aflaHHbIM MapaMeTpaMm uau
BbipaboTaTb onpepeneHHble peweHns no obosHavyeHHON npobneme. 3agaHns MOryT ObiTb FPynMnoBbie U
MHOVBUAYANbHbIE. B 3aBUCMMOCTY OT CNI0XKHOCTU NpeasaraemMblX 3alaHui, Lenen 3aHaTus, obLLien NnoaroToBKy
obyyatowmxcsa npenogaBaTesib MOXXeT NoACKasaTb 0byyatoWmMMcs aaropuT™ peLleHns nan nepeoe LencTaue,
WM ykasaTb obliee HanpaBfieHWe paccyAeHun. MonayvyeHHble pe3ynbTaTbl 06CYXAATCA C NO3ULMA UX
aleKBaTHOCTM UM 3PHEKTUBHOCTY B PACCMOTPEHHON CMTyaLun.

MeToauyeckme pekomeHaaumm npu paboTte Ha N1abopPaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHo paboThbl OENUTCA Ha [OBE YCJIOBHble 4aCTU: TEOPETUYECKYD U
NPaKTUYeCKY!o.

HeobxoaAnMbIMU CTPYKTYPHBLIMW 3N1EMEHTAMU 3aHATUA ABAAIOTCS NpoBeaeHne nabopaTopHom paboThl,
npoBepka YCBOEHHOr0 MaTepuana, BKJoYaloLwasa 06cyxaeHne TeopeTnYecKmx 0CHOB BbIMOJIHAEMON paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNIA MHCTPYKTaX Mo
NCnonb3oBaHuto Heobxoanmoro obopynosaHus. MpenogaBaTeslb KOPPEKTUPYET AeATeNbHOCTb 0byyatolerocs
B Mpouecce BbiMNoaHeHUs paboTbl (Nnpu HeobxoammocTu). MNocne 3aBeplieHns nabopaTopHOW paboThl
noaBoAATCS UTOrn, 06CyXAatoTCa pe3yabTaThl 4eATENbHOCTH.

Bo3MOXHbI crefytoumne GpopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaa, rpynnoBas u
nHaneuayanoHas. Mpn dpoHTanbHOM hOpMe BbINOAHAETCS OoAHa U Ta e paboTa (MpyM 3TOM BO3MOXHbI
pas3/inYyHble BapuaHTbl 3adaHuin). Mpu rpynnosoi opme paboTa BbINOAHAETCS rpynnon (komaHgon). Mpwu
NHONBKAYaAbHOW hopMe 06yYatoLLMMNCA BbIMONHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxxpon nabopaTopHoi paboTe MMEKTCA METOAMYECKME YKa3aHWS MO WX BbIMOJHEHWUIO,
BKJIlOYaloLiMe HeobXoAMMbIN TEOpeTUYeCKMUA 1 MPaKTUYeCKUA MaTepuan, coaepXxalue 3NeMeHTbl U
nocnenoBaTesbHY0 NHCTPYKLMIO MO NpoBeAeHWIO BbIOpaHHOM paboThbl, MHAMBUAYAbHbIE BapUaHTbl 3alaHui,
TpeboBaHMs 1 HopMy OTHETHOCTU MO faHHOW paboTe.

MeTognyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusaumnsa camocToAaTenbHOW paboThl 06y4aLWNUXCA OPUEHTUPYETCH Ha aKTUBHbIe METOLb
OBNafeHnsa 3HaHWAMW, pa3BUTME TBOPYECKMX CNocobHOCTel, mepexoh OT MOTOYHOro K
WHOVBUAYANN3MPOBAHHOMY 00y4YeHWI0 C y4eTOM NoTpebHOCTEN N BO3MOXHOCTEN 0by4yaloLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMK NocobusiMm, Hay4yHoM, CNPaBOYHOM NUTEepPaTypon,
MaTepranaMm Nepuoanyeckux n3gaHnn n MHTepHeTa asnseTca Hanbonee ahheKTVBHLIM METOAOM MOJTyHEHNS
LOMOJIHATENIbHbIX 3HaHWUNA, NO3BONAAET 3HAYMTENbHO aKTUBM3MPOBAThL MPOLECC OBAAAEHWA MHOpMaumen,
cnocobeTByeT 6osee rayboOKOMY YCBOEHMIO U3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4aeMon Teme
HeobX0A4NMO Bbly4MUTb HaM3yCTb M BHECTWU B F10CCapuin, KOTOPbIN Lenecoobpa3Ho BECTU C CaMOro Havana
n3y4eHns Kypca.

CamocTosATenbHas paboTta peanmsyeTcs:

® HEenocpeaCTBEHHO B MPOLIeCCe ayAUTOPHbIX 3aHATUN;

® Ha NeKumsx, NPaKTUYeCKUX 3aHATUAX;

® B KOHTaKTe C nNpenofaBaTefieM BHE paMOK pacnucaHus;

® Ha KOHCyJibTaumax no y4yebHbIM BonpocaM, B X04e TBOPYECKUX KOHTAKTOB, NpU NUKBMAALAN
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3a40/DKEHHOCTEN, NpW BbINOJTHEHUN MHONBUAYAIbHbIX 3aflaHUn 1 T.4.;

e B bubnmoTeke, ooma, Ha Kadenpe npu BbiMOAHEHMUN 0ByYaOWMMCA Y4eOHbIX U NPaKTUYECKMX
3ajad.

O HEeKTUBHbLIM CPeACTBOM OCYLLECTBAEHMNS 06y4YaloWwmMMCs camMoCTosaTeNbHOW paboThl fBASETCS
3/IeKTPOHHAA MHGMOPMaLMOHHO-06pa3oBaTeIbHAA Cpella YHUBEpPCUTETa, KoTopas obecnevynBaeT AOCTYN K
y4yebHbIM nnaHaMm, paboymm nporpammam OUCUUNAWMH (MOAyneRn), NPakTUK, K U3gaHusM 3N1eKTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCUUNIMHE (MOoayNIO)

®OHA OLEHOYHbIX CPeACTB NPeACcTaBeH B NpuaoKeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

561.0.03.04 «AHanuTU4yeckas xumMnsa n U3nKo-
XUMUYECKMe MeTobl aHannsa»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.03.04 «<AHanuTU4YecKasa XuMua U PU3NKo-xMMM4YeCcKue MeTogbl aHaausa»

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)

19

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)

216/6

3a4eT, dK3aMeH




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

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HaumeHoBaHue
KaTeropumn Kop mn Koo n HamMmeHoBaHue (3HaTb, yMeTb, BnapgeThb,
(rpynnb) HauMeHOBaHue MHOMKaTOpPa AOCTUIXKEHUA COOTHeCeHHble C
- KOMNeTeHU U KOMMNeTeHUUuu WHAUKaTOpPaMMU OOCTUXKEHUS
KOMMNeTeHUUn
KOMMNeTeHLum)
O6uenpoteccnoHanbHble KOMMETEHL N
OMNK-1 CnocobeH
n3y4vaThb,
aHaN3npoBaTh,
NCrnonb30BaThb
MeXaHW3Mbl
XUMUNYECKNX
peakuui,
NPOUCXOOALLNX B
TeXHON0rn4eckmnx OlK-1.1 MNoHnMaeT cTpoeHue
npoueccax u BELEeCTB, Npupoay BriafeTb 3HaHWSAMYU OCHOBHBbIX
EcTectBeHHoO- OKpY>KaloLLEeM XUMUYECKOW CBA3N 1 3aKOHOMepHoCTEN
Hay4Has MUpPE, OCHOBBLIBASICb | CBOMCTBAX Pa3/INYHbIX KJTACCOB | @aHAIMTUYECKON XUMUN U
noaroToBKa Ha 3HaHUAX O XUMUNYECKNX 3IEMEHTOB, NPUHLAMNOB MpoBeaeHns

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

COeIHEHWI, BELLLEeCTB U
MaTepnanos

20

(PU3NKO-XMMNYECKOro aHaansa

3HaTb CTPOEHNE BELLECTB,
NpUpPoOaY XMMNYECKOW CBA3M U
CBOMCTBAX Pa3/INyHbIX K1accoB
XUMUYECKNX SNEMEHTOB,
COeUHEHNI, BELLECTB U
MaTepnanoB aHaIMTUYECKOW
XUMUKM; DU3NKO-XUMUYECKNE
MeTOoAbl MPOBEAEHUS aHan3a
BELLeCTB

YMEeTb BbIMONMHATb
CTaHOapTHblE 4ENCTBUS
(peweHmne TMNOBLIX 3a4au
AHAIMTNYECKOWN XUMUW;
onpepnesieHne 0CHOBHbIX
XapaKTEPUCTUK XUMNYECKUX
peakuui, Knaccnpukaums
XUMNYECKNX peakLuin no
pa3iMYyHbIM NPU3HaKaM;
cucTemMaTu3aUns OaHHbIX,
npuMeHeHne n3nKo-
XVMUNYECKNX METOZI0B aHa/n3a
M T.M.) C y4€TOM OCHOBHbIX
MOHATUN 1 0BLWMX
3aKOHOMEpHOCTEeN
AHAJINTMYECKON XUMUN




OMNK-1.2 N3y4aeT n
aHaNM3npyeT MexaHu3Mmbl
XUMUYECKNX peakLuui,
NPONCXoaALLNX B
TEXHOJIOrMYeCKnx npoueccax un
OKpy>Xatowem Mmupe

BnageTb HaBblkaMu
nposefeHuns puUsnKo-
AHaNNTUYECKOro aHam3a
XUMMNYECKON NPOayKLMK

3HaTb MeXaHU3Mbl XUMUYECKUX
peaKLl,I/IIZ, nponcxogauinx B
TexHonorn4yeckmx npoueccax

YMeTb NpoBOANTL aHan3
MEXaHW3MOB XUMUYECKMNX
peakLuuin, MPOMCXoaaLmnx B
TEXHONIOrNYeCcKmnx npoueccax un
OKpYy>XaloLem Mupe

MpotheccnoHanbHas
MeToh010r s

ONK-2 CnocobeH
1CNosib30BaTh
MaTeMaTunyeckume,
usnyeckue,
(pun3unko-
XUMUYeckme,
XUMnyeckne
MeTOoLbl AN14
pelleHns 3ajad
npogeccnoHaLHoN
LeAaTeNbHOCTH

OlK-2.2 OueHunBaeT
BO3MOXXHOCTb MPUMEHeHNA B
TEXHOI0TNYECKOM
LeAaTenbHOCTH
MaTeMaTUYeCKMX, (N3NYeCKnxX
PU3NKO-XUMUNYECKIX,
XUMNYECKNX METOL0B
pelleHns 3agad
npogeccMoHasibHOM
LeATenbHOCTH

BnapgeTb HaBblkaMu
NCMOJIb30BaHUS
TEeOpPeTUYEeCKUX OCHOB
AHANMMTUYECKON XUMUN 1
MEeTO[0B (DU3NKO-XUMNYECKOTO
aHasM3a gns peleHmns 3agay
npogeccrnoHa bHOM
NesaTenbHOCTH

3HaTb MaTeMaTUYECKNE,
usnyeckne, pusnko-
XUMUYECKNE, XUMNYeckmne
MeTOoAbl 415 pelleHns 3ahad B
061acTn aHaNNTUYECKON
XUMUN

YMeTb NpuUMeHATb
MaTeMaTunyeckue,
(husnyeckne, pusnko-
XUMUYEeCKne, XuMmnyeckmne
MeTOoAbl 419 peLlleHns 3aad
npogeccrnoHa bHOM
LesATenbHoCTN B o6nactu
aHaNNTUYECKOW XUMUKN 1
nposegeHns GuU3nKko-
XMUMUYECKOro aHan3a

Manuu,a COOTBETCTBUA OLUEHOYHbIX CPencTB 3aNJIaHUPOBAHHLIM pe3yJibTaTaM
obyuyeHus
Tekywun | Mpomexy
Kop uHpukaTopa OueHOYHbIe KOHTPOJIb | TO4YHasA
LOOCTUIXKEHUSA Pe3ynbtaThl 00y4eHus cpencrsa cneBaem | aTrecta
KOMMNeTeHuum pea Y ocTH us !

KayecTBeHHbI XUMUYECKMHA aHANU3
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OMK-1.1 MoHumaeTt
CTpOEeHMe BeLLecTs,
npUpoay XUMUYeCKown

YMeTb BbINOJIHATL CTaHAAPTHbIE AENCTBUS
(pelweHmne TUNOBLIX 3a4a4 aHAIMTUYECKON
XUMUK; onpegesieHne 0CHOBHbIX
XapaKTEPUCTUK XMMUYECKNX PeaKLINNA,

CBA3M M CBOWCTBaXx . 0TYeT No
A3J/INYHbIX KNaccoB KNIACCADUKALMA XMMVHECKIX PEaKLAN N0 nabopaTopHbIM Oa Het
P pa3nu4YyHbIM MNpU3HaKaM; cucTemMaTmsaums parop
XUMUYECKUNX paboTam
S7IEMEHTOB [aHHbIX, NpYMeHeHne PU3NKO-XUMUYeCKnx
" MEeTOA0B aHa/An3a 1 T.M.) C Y4eTOM OCHOBHbIX
COeMHEeHWI, BELLLeCTB . 9
MOHATWI 1 06LINX 3aKOHOMEPHOCTEN
1 MaTepunasnos M
AHANITNYECKOWN XUMUN
BnapeTtb 3HaHUSAMMN OCHOBHbIX
. . 0TYeT Mo
3aKOHOMEPHOCTEN aHaNTUYECKON XUMUN 1
nabopaTopHbIM [a Het
NPUHLMMNOB NPOBELEHUSA PU3NKO-XUMUYECKOT O
paboTam
aHanums3a
3HaTb CTPOEHNME BELLECTB, NPUPOAY
XUMUYECKOWN CBA3M U CBONCTBAX Pa3nNYHbIX
KJTaCCOB XMMUNYECKUNX /IEMEHTOB, COEANUHEHWN,
an Bonpochl K 3a4eTy HeT Ja
BELLEeCTB 1 MaTepuasioB aHaJIMTUYECKON XUMUN;
PU3NKO-XMMUYecKmne MeToLbl MpoBeLeHUs
aHa/n3a BeLlecTB
YMeTb BbINOJIHATL CTaHAAPTHbIE AENCTBUSA
(pelweHmne TUNOBLIX 3a4a4 aHAIMTUYECKON
XUMUW; onpepesieHne 0CHOBHbIX
XapaKTepUCTUK XUMUYECKNX PeaKLUNA,
P P peakuy, OTyeT no
KJlacCUMKaLUA XUMUYECKUX peakuuin no
npakTU4yeCcknM Oa HeT
pasnn4YyHbIM NpU3HaKaM; cucTemMaTmsayms 3AHSTUSM
[aHHbIX, NpUMeHeHne PU3NKO-XUMMUYeCKnx
MEeTOA0B aHa/n3a 1 T.M.) C Y4eTOM OCHOBHbIX
MOHATWI 1 06LNX 3aKOHOMEPHOCTEN
AHANINTNYECKOWN XUMUN
BnapeTtb 3HaHNSAMMN OCHOBHbIX
o . OTyeT no
3aKOHOMEPHOCTEN aHaIMTUYECKON XUMUK 1
NpakTU4YeCKnM Oa HeTt
NPUHLMMNOB NPOBELEHUSA PU3NKO-XUMUYECKOT O
3aHATMAM
aHann3a
OMK-1.2 N3yyaeT n
aHanm3upyeTt
MeXaHU3Mbl YMeTb NpoBOAUTbL aHaIN3 MEXAHU3MOB OTyeT no
XUMUYECKUX PeaKLMRA, | XMMUYECKMX peakLmMin, MPONCXo4AaLmMX B
peak peaku P AALL NpakTU4eCKUM Ha HeTt
NPONCXOAALLNX B TEXHOJIOrMYEeCKIMX MpoLeccax u oKpyxatoLem 3aHATUSM
TEXHOJIOrNYECKINX Mupe
npoueccax un
OoKpyXatoLiem Mupe
BnapeTb HaBblkaMy MpoBeaeHns PU3NKo- OTyeT no
aHaINTNYECKOr0 aHaan3a XUMNYECKOW NpakTU4yecknM Ha Het
npoayKuun 3aHATMAM
3HaTb MEXaHN3Mbl XUMUYECKNX PEaKL,
Bonpochl K 3a4eTy HeTt Ja
NPONCXOAALNX B TEXHOIOMMYECKMX MpoLeccax
YMeTb NpOBOAUTbL aHaIN3 MEXAHU3MOB OTYET 110
XUMUYECKUX peakLmin, NPONCXoasaLinx B
peaky P AL nabopaTopHbIM Oa Het
TEXHOJIOrMYeCKIMX MpoLeccax v oKpyxatoLem
paboTam
Mupe
BnapeTb HaBbikaMy MpoBefeHns PU3NKo- OoTYeT o
AHaNIMTMYECKOro aHann3a XnMn4eckom nabopaTopHbIM Ha HeTt
npoayKuun pabotam
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OMNK-2.2 OueHuBaeTt

BO3MOXXHOCTb
npUMeHeHns B
TEXHOJ/I0rNYeCcKon
Bnapetb HaBblkaMy UCMOJb30BaHNA
neAaTenbHoCTH .
TeopeTnYeCKMX OCHOB aHAIMTUYECKON XUMUW 1 | OTHET Mo
MaTeMaTu4yecKux,
(DUBNHECKIX, (DU3MKO- MeTOL0B (PM3NKO-XUMNYECKOr0 aHan3a ons nabopaTopHbIM Ha Het
’ pelieHns 3agay NpogeccnoHaabHOM paboTam
XUMUYECKUX,
neaTensHoCTH
XUMUYECKNX METOA0B
pelleHns 3agad
npogeccnoHanbHoM
LeAaTeNlbHOCTH
YMeTb NpUMeHATbL MaTeMaTu4eckue,
pursnyeckre, GU3NKO-XMMUYECKNE, XUMUYeCKune
MeTobl ANf pelleHns 3a4ad oTHET Mo
P o nabopaTopHbIM Ha HeTt
NpotheccnoHabHOM fesaTensHoCcTy B 0bnacTu paboTam
AHANIMTUYHECKOW XUMUW 1 MPOBEAEHNS (PUNKO-
XUMUYECKOro aHasm3a
3HaTb MaTeMaTunyeckue, pusnydeckue, GuUsnKo-
XUMUYEeCKne, Xummnyeckne metToasl Aas
< Bonpochl K 3a4eTy Het Ja
pelLeHns 3aaay B 061acT aHaIMTUYECKOWA
XUMUn
BnapeTtb HaBblkaMy UCMOJIb30BaHNA
TeopeTUYeCKNX 0CHOB aHauTM4eckon xumun n | OT4eT No
MeTOL0B (PM3NKO-XUMUYECKOr0 aHasn3a Ons NPakTUYeCcknM Ha Het
pelweHns 3agay4 npogecCMoHabHON 3aHATMAM
neaTenbHoCTH
YMeTb NpUMeHATb MaTeMaTu4eckue,
pusnyeckre, GU3NKO-XMMUYECKNE, XUMUYeCKune
MeTobl ANS peLlleHns 3a4ad Otuer no
P o NpPakTU4eCcKum Ha Het
npodeccnoHansHoM oeaTensHoCcTn B 061acTu 3aHATUAM
AHANIMTUYECKOW XUMUW 1 MPOBEAEHNS (PUNKO-
XUMUYECKOro aHaim3a
KonnyecTBeHHbIN XMMUYECKUI aHaNu3
OMK-1.1 MoHumaeT
CTpOEeHe BeLLLeCTB,
NPUPOAY XMMNYECKON
prpoay xuw BnapeTb 3HaHUSAMUN OCHOBHbIX
CBSI3M U CBOMCTBAX o . OTyeT no
23/1YHBIX KNACCOB 3aKOHOMEPHOCTEN aHaUTUYECKON XUMUN 1 1DAKTUYECKIAM la HeT
P NPUHLMXMNOB NPOBEAEHUSA PU3NKO-XUMNYECKOTO P
XUMUNYECKUX 3aHATUAM
aHanm3a
3/IEMEHTOB,
COeNHEHNI, BELLLECTB
1N MaTepuanos
YMeTb BbINOJIHATL CTaHAAPTHbIE AENCTBUS
(peleHne TUMOBbLIX 3a4a4 aHaIMTUYECKON
XUMUW; onpepesieHne 0CHOBHbIX
XapaKTEPUCTUK XMMUYECKNX PeaKLINiA,
P P peakun, OTyeT no
KJlacCUKaumnsa XMMNYeCKuxX peakumum no
NPaKTUYECKUM Oa HeTt
pa3nu4YyHbIM NpU3HaKaM; cucTemMaTmsaums 3AHSTASM
[aHHbIX, NpUMeHeHne PU3NKO-XUMUYeCKnx
MEeTOA0B aHa/n3a 1 T.M.) C y4eTOM OCHOBHbIX
NOHATWIA U 06X 3aKOHOMEPHOCTEN
AHANIMTNYECKON XUMUN
3HaTb CTPOEHVE BELLECTB, NPUPOLY
XUMUNYECKOW CBA3W N CBOWCTBAX Pa3nNyHbIX
KNaCCOB XUMUYECKNX 3JIEMEHTOB, COEVHEHNN,
o Bonpochl K 3a4eTy Het Ja
BELLECTB 1 MaTEPUasIOB aHAJIMTUYECKON XUMUN;
PU3NKO-XUMUYECKME MeTOLbl MPOBEAEHUS
aHasM3a BeLlecTB
BnapeTtb 3HaHUSAMUN OCHOBHbIX
. . 0TYeT No
3aKOHOMEPHOCTEN aHaIMTUYECKON XUMUN 1
nabopaTopHbIM Ha HeTt
NPWHLMMNOB NPOBEAEHUSA PU3NKO-XUMNYECKOTO paboTam

aHann3sa
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YMeTb BbINOJIHATL CTaHAAPTHbIE AENCTBUS
(pelweHmne TUNOBLIX 3a4a4 aHAIMTUYECKON
XUMUK; onpegesieHne 0CHOBHbIX
XapaKTEPUCTUK XMMUYECKNX PeaKLINNA,

N OTYeT no
KJTaCcCUMKaLUSA XUMUYECKUX peakuuin no
nabopaTopHbIM Oa HeT
pa3nu4YyHbIM MNpU3HaKaM; cucTemMaTmsaums a60TaM
[aHHbIX, NpYMeHeHne PU3NKO-XUMUYeCKnx P
MeTO/I0B aHa/n3a 1 T.M.) C Y4€TOM OCHOBHbIX
MOHATWI 1 06LINX 3aKOHOMEPHOCTEN
AHANINTUYECKON XUMUN
OMNK-1.2 N3y4aeT n
aHanm3upyeTt
MexaHWN3Mbl
XAMUYECKUX DeaKLIMil BnapeTb HaBblkaMy NpoBefeHNsa U3nKo- OTYeT no
PEAKLA, 1 4 1anuTyeckoro aHannsa xuMnyeckoli nabopaTopHbIM Ha HeTt
NPONCXOAALLNX B
npoLyKuun paboTam
TEXHOIOrNYeCKMX
npoLieccax u
OoKpy>KatoLem Mmupe
YMeTb NpoBOAUTbL aHaIN3 MEXaHN3MOB OTYET M0
XUMNYECKUX peaKL i, MPOUCXoaALLNX B
peaky P AL nabopaTopHbIM Ha HeTt
TEXHOJIOMMYECKMX MPOLECCax N OKPYKatoLem
paboTam
Mupe
3HaTb MeXaHM3Mbl XMMUYECKNX peakLni,
peaku Bonpocol K 3a4eTy HeT Ja
NPONCXOAALLNX B TEXHONIOMMYECKMX NnpoLeccax
BnapeTb HaBblkaMy poBefeHns Yu3nko- OTyeT no
AHAIMTUYECKOro aHan3a XUMNYECKON NPaKTUYECKUM Oa HeT
npoayKuum 3aHATUAM
YMeTb NpOBOAUTbL aHaN3 MEXAHU3MOB
XUMNYECKUX peaKLmii, NPOMCXoasLlnx B Otset no
P 1P NpPaKTU4YeCKnM Oa HeTt
TEXHOJIOrMYeCKIMX MpoLeccax v oKpyxatoLem
3aHATUAM
Mupe
OlMK-2.2 OueHnBaeT
BO3MOXHOCTb
NpPUMeEHEeHNs B
TEXHOJIOrNYeCKOom
CHTENBHOCTY BnapeTb HaBblkaMy NCMOJIb30BaHMUSA
A TeopeTnYeCcKMX OCHOB aHaNUTMYecKon xumum 1 | OT4eT no
MaTeEMaTUYECKUX,
MeTOL0B (PU3NKO-XUMUYECKOr0 aHan3a ons npakTU4yeCcknM Oa HeTt
pur3nyeckmx, pusmnko- o
peLleHns 3aday npodeccnoHaabHON 3aHATUAM
XUMUYECKNX,
nesaTeNbHOCTY
XUMUYECKNX METO0B
pelleHns 3anad
npogeccnoHanbHoOM
NessTeNbHOCTH
YMeTb NpUMeEHATbL MaTeMaTUYeCKNE,
usunyeckre, HU3NKO-XMMUYECKNE, XUMUYEeCKne
MEeToAbl AN15 peleHns 3aaay Otser o
P o NpPakTU4eCcKum Ha Het
npodeccnoHanbHoOM oeaTensHoCcTn B 061acTu 3aHATUSAM
QHANIMTUYECKOW XUMUW 1 MPOBEAEHNS (DUNKO-
XUMMNYEeCKOro aHaam3a
3HaTb MaTeMaTnyeckue, pusnydeckne, Gusnko-
XUMUYeCcKne, XumMmmnyeckne metoabl Ans
. Bonpochl K 3a4eTy HeTt Ja
pelleHns 3afay B 061aCT aHaIMTUYECKON
XUMUN
BnapeTb HaBblkaMy NCMOJIb30BaHMA
TeopeTnUYeCKMX OCHOB aHAIMTUYECKON XUMUW U | OTHET Mo
MeTOL0B (PM3NKO-XUMUYECKOr0 aHanm3a ons nabopaTopHbIM Oa HeT
pelleHns 3afay4 NpogecCcnoHaibHOM paboTam
nesTeNbHOCTHY
YMeTb NpUMeEHATbL MaTeMaTU4eCKue,
ursnyeckre, YU3NKO-XMMUYECKNE, XMUYECKNE oTYeT Mo
MEeToAbl A5 peleHns 3ahay
Abl ANIA P . A nabopaTopHbIM Oa Het
npodeccnoHanbHoOM oeaTensHoCTU B 061acTu paboTam

aHaNTUYECKON XMW N NMPOBELEHUS (PU3UKO-
XMMWYECKOr0 aHanm3a
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PU3INKO-XMMUUYECKUEe MeTOoAbl aHanu3a

OlMK-1.1 NoHumaeT
CTpOeHNe BeLLecTs,
npUpoaY XUMUYECKOWn

BnapeTb 3HaHVAMMN OCHOBHbIX

CBA3M M CBOMCTBax M . 0TYeT Mo
3aKOHOMEPHOCTEN aHaMTUYECKON XUMUN 1
pa3NYHbIX KNaccoB nabopaTopHbIM Ha HeT
NPUHLMMNOB NPOBEeLEHUS PU3NKO-XUMUYECKOT O
XUMNYECKMX paboTam
aHanmsa
3/1EMEHTOB,
COefMHEHWN, BELLEeCTB
1 MaTepunanos
YMeTb BbIMONHATL CTaHAAPTHbIE AENCTBUA
(pelweHmne TUNOBLIX 3a4a4 aHAIMTUYECKON
XUMUW; onpenesieHne 0CHOBHbIX
XapaKTepPUCTUK XUMUYECKUX PEaKLUNA,
N 0TYeT Mo
KJlacCUUKaLNA XUMUYECKUX peakuuni no
nabopaTopHbIM [a Het
pa3n4YyHbIM MpPU3HaKaM; cucTemMaTmn3aums a60TaM
LaHHbIX, NpUMeHeHne PU3NKO-XUMUYECKNX P
MeTOLO0B aHann3a 1 T.M.) C y4eTOM OCHOBHbIX
NOHATWI 1 06LLMX 3aKOHOMEPHOCTEN
aHAINTNYHECKON XUMINK
BnapeTb 3HaHNAMU OCHOBHbIX
o . OT4eT No
3aKOHOMEPHOCTEN aHAIMTUHECKON XUMUW 1
NPUHLMMNOB NPOBEAEHUSA PU3NKO-XUMNYECKOTO MPaKTVHECKIAM fa Het
3aHATMAM
aHanmsa
YMeTb BbIMONHATL CTaHAAPTHbIE AENCTBUA
(pewweHne TUMOBbLIX 3a4a4 aHaIMTUYECKON
XUMUW; onpeneneHne 0CHOBHbIX
XapaKTePUCTUK XUMUYECKNX peaKLnid,
P P peaky N OT4eT no
KJlacCUUKaLnsa XMMUYeCKUX peakuum no
NpakTU4eCKUM Oa HeTt
pa3nn4YHbIM MpU3HaKaM; cucTemMaTmsaums 3aHSTAAM
LaHHbIX, NPUMeHeHNe PU3NKO-XNMUYECKUX
MEeTOLOB aHaan3a 1 T.M.) C y4eTOM OCHOBHbIX
NOHATWI 1 06LLMX 3aKOHOMEPHOCTEN
aHAINTNYECKON XUMINM
3HaTb CTPOEHNVE BELLEeCTB, NPUPOLY
XUMUYECKOWN CBA3M U CBONCTBAX Pa3INYHbIX
KJTaCCOB XMMUNYECKNX /IEMEHTOB, COEANHEHWN,
o Bonpockbl K 3K3aMeHy Het Ja
BELLECTB 1 MaTepuasioB aHaJIMTUYECKON XUMUN;
PU3NKO-XMUYECKMe MeToLbl MPOBELEHUS
aHasM3a BeLwecTB
OMK-1.2 N3yyaeT n
aHanm3upyeTt
MeXaHU3Mbl
XVMUYECKUX peakL i, | 3HaTb MexaHn3Mbl XUMUYECKUX peakLni,
peakL, peak Borpockl K 3K3aMeHy Het Ja
NPONCXOAALLNX B NMPONCXOAALLNX B TEXHONOMMYECKMX MpoLeccax
TEXHOJIOTNYECKINX
npoLieccax un
OoKpyXatoLleMm Mupe
YMeTb NpoBOAUTbL aHaIN3 MEXaHU3MOB
XUMUYECKNX peakLMin, MPONCX04ALLmMX B Orer no
P 1P NpPakTU4eCKUM Oa HeTt
TEXHOJIOrMYeCKIMX MpoLeccax v oKpyxatoLem
3aHATMAM
Mupe
BnapeTb HaBblKaMy MpoBefeHns PU3NKo- OTyeT no
AHaNIMTNYECKOro aHann3a XnMnyeckom nNpakTU4eCcknM Ha Het
npoayKLuun 3aHATUAM
YMeTb NpoBOAUTbL aHaIN3 MEXaHNU3MOB OTYeT M0
XUMUYECKMX peakLMin, MPONCXo4ALLMX B
peaky P AL nabopaTopHbIM Ha HeTt
TEXHOJIOMMYECKMX MPOLECCax N OKPYXKatoLem
paboTam
Mupe
BnapeTb HaBblKaMy MpoBeAeHNs PU3NKo- OTYeT Mo
aHaINTNYECKOro aHaan3a XMMNYECKOW nabopaTopHbIM Ha HeT
npoLyKuun paboTam
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OMNK-2.2 OueHuBaeTt
BO3MOXXHOCTb
NnpYMeHeHns B
TEXHONOrnYecKom
feAaTeNIbHOCTH
MaTeMaTU4ecKux,
pursnyecknx, Pusnko-
XVIMUYECKUX,
XUMUYECKUX METOA0B
pelueHnsa 3afad
npogeccnoHanbHoM
LeaATeNbHOCTH

YMmeTb NMPUMEHATb MaTeMaTU4eCKUNE,
pur3nyeckre, HU3NKO-XMMUYECKNE, XUMUYECKne

MeTOoAbl 4N11 peLleHns 3a4ay OTHET o

. nabopaTopHbIM Ha HeTt
NpotheccnoHa bHOM feATensHoCcTy B 0bnactu paboTam
aHaAINTUYECKON XUMIN U NPOBEeLEHUS DU3MKO-
XUMUNYEeCKOro aHaamsa
BnapeTb HaBblkaMy NCMOJIb30BaHMA
TEopeTUYeCKUX OCHOB aHaIMTUYECKON XUMUKN 1 | OTHET Mo
MeTO[0B (WM3NKO-XMMMYECKOro aHaam3a ans nabopaTopHbIM Ha HeT
pelweHns 3a4a4 NpoecCnoHabHON paboTam
0eATesIbHOCTH
YMeTb NpuMeHATb MaTemMaTun4yeckue,
pusnyeckre, GU3NKO-XMMUYECKNE, XUMUYeCcKune
MeToAbl 4S9 peLlleHns 3a4au Oter no

. NPakTU4eCKUM Oa HeTt
NpotheccnoHabHOM fesaTensHoCcTy B 0bnactu 3aHATUAM
AHANIMTUYECKOW XUMUW 1 MPOBEAEHNS (PUNKO-
XUMMNYEeCKOro aHaam3a
BnapeTb HaBblkaMy NCMOJIb30BaHMA
TEOPeTUYECKMX OCHOB aHaMTMYeckon xumMmun n | OT4eT no
MeTOL0B (PU3NKO-XMMMNYECKOro aHaam3a ans NpPakTU4eCKUM Oa HeT
pelleHns 3afa4 npogecCcMoHabHON 3aHATUAM
nesaTeNbHOCTY
3HaTb MaTeMaTunyeckue, pusnyeckue, GuUsnKo-
XUMMYecKme, XuMmn4eckne MeToabl ons

Borpochl K 3K3aMeHy Het Ja

peLleHns 3a4a4 B 061aCTM aHaUTUYECKON
XUMUM
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TunoBble KOHTPOJbHbIE 3a4aHMUA UM UHbIe MaTepuanbl, Heobxoaumblie ans
OLEeHKM 3HaHWW, YMEHMW, HaBblKOB U (Mnn) onbiTa [OeATeNbHOCTH,
Xapaktepusymuwme npouecc popMMpOBaHMA KOMMNETEeHUUW B XOoA4e OCBOEHMUA
obpa3oBaTesnibHOMN NpPOrpamMmbil.

®opMbl TEKYLLErO KOHTPOSISl yCneBaemMoCcTuU
Cemecmp 3
MpumepHbIe Bonpockl K nabopaTopHbIM paboTtam
NabopaTopHasa paboTta N2 1-2 «AHanu3 cMecu KaTUOHOB»

1. Kakom cnocob cuctemaTUyeckoro aHanusa cuyuTaeTca Haumboree LWIMPOKO
NPUMeEHSAEMbIM, OCTYMNHbIM 1 6e30nacHbIM A4S KAaTUOHOB?

2. Kakon MHCTpyMeHTapun WCnONb3ylT A9 KayeCTBEHHOr0 XMMMYECKOro aHanuaa
pacTBOPOB HEOPraHNYEeCKMX BELLECTB?

3. Ha kakve aHanutuyeckue rpynnbl AenAaT KaTUOHbl B KUCIIOTHO-OCHOBHOM
CMCTEMATUYECKOM XMMUYECKOM aHanmae?

4. Kakve XvMmuyeckume peakuuu SIBNSKTCH XapaKTepHbIMU U cneuuduyeckummn ans
KaTMOHOB | aHanMTMyeckon rpynnol?

5. Kakne xumudeckue peakuumn ABNAOTCS XapakKTEpHbIMU U cneunduyeckuMmmn ans
KaTnoHoB |l-on aHanuTuyeckon rpynnbl?

6. Kakne xummudeckue peakuum ABNAOTCS XapakTepHbIMU U cheunududeckummn ans
kaTtnoHos |l aHanuTnyeckom rpynnbl? ——

7. Kakne xumudeckue peakuum 4aBnATCS XapakTepHbIMU U cheunududeckumn ans
KaTuoHOB IV aHanuTu4eckon rpynnbi?

8. Kakue xumudeckue peakuum ABNAOTCS XapakTepPHbIMU U cheunuduyeckumn ans
KaTMOHOB V aHanUTU4eCKon rpynnbi?

9. Kakne xummudeckue peakuum 4aBnAOTCS XapakTepHbIMW U cheunuduyeckumn ans
KaTuoHoB VI aHanuTU4eckomn rpynnbi?

10. Kak npoBOAAT KayeCTBEHHbIW KUCITOTHO-OCHOBHbLIN CUCTEMAaTUYECKUA XUMUYECKUN
aHanu3 cMecu KaTMOHOB?

11. Kakue xumu4yeckue peakuumn SBRATCSA crneumduyeckumn ans aHmoHos | - IV
aHanuTMyecKon rpynnbl?

12. Kak npoBOASAT Ka4yeCTBEHHbIN aHann3 cMecu aHMOHOB?

Na6opatopHas pa6oTta Ne 3-4 «AHanUTU4YeCKue CBOMCTBA 2S-35IEMEHTOB»

1. MNoyemy npu pgobaBneHum xpomata u Auxpomarta Kanumst K pactBopy conu 6apus
BblMagalT 0CafKkun oanHakoBoro useTa? CocTaBbTe ypaBHEHNS NPOTEKAIOLLMX peaKUnN.
2. lMNpepnoxuTte cnocobbl 0BHapyXeHUst KAaTMOHOB Kanbuusa M 6apusi, HaxoadALMXCs
BMecTe B pacTtBope. CocTaBbTe ypaBHEHNSI COOTBETCTBYHOLLMX peakuui

3. CoctaBbTe YypaBHEHWA peakuun, KoTopble HeobxoguMmo npoBecTn Ang
OCYLLECTBNEHNSA CreayoLLMX NPeBPaLLEHMI:

Ca — Ca0—CaCO3 —Ca (HCOs3)2 — Ca(OH)2 — rngpokcoxnopug Kansums.

4. MMoyemy kapboHaT kanbuusi pacTBopsieTcs B npupoaHon Boae? OTBeT nosicHuTe
COOTBETCTBYIOLUNMMN YPABHEHUAMUN PEAKLINNA.



Na6opaTtopHas paboTta Ne 5-6 «OnpeneneHue xenesa (ll) B BogHOM
pacTtBope conu Mopa»

1. MNepeyncnuTe OCHOBHble MeTOAbl TUTPOBAHUS C WUCMONb30BaHWEM OKUCITUTESbHO-
BOCCTAHOBUTENBHOW peakuum (peaocumeTpun).
2. C yeM cBsI3aHO Ha3BaHWME KaXX4oro metoaa peaokcumeTpumn?
3. Kakune pacTtBopbl SBRAKTCA CTaHOAPTHbIMU, Kakue BellecTBa MOXHO C MOMOLLbIO
KONMMYECTBEHHO  onpefenuTb  pegokcumeTpudeckn?  lNpueeaute  npumepbl U3
nabopaTopHOro NpakTuKyma.
4. KakMm  OTnMuUTENbHBIM  MPU3HAKOM  XapakTepusyeTcs  OKUCIUTESbHO-
BOCCTaHoBUTenNbHasa peakumst (OBP)?
5. Kakne OBP saBnsatoTCs aBTOKaTanMTUYECKUMM, MHOYLMPOBAHHBbIMU (CONPSKEHHBIMM)?
UTo Takoe akTop, UHAYKTOP M akuenTop B uHAyuupoBaHHbIX OBP? NMpnBeaute npumepsl.
6. Kakow okMcnuTenbHO-BOCCTaHOBUTESbHbIM NOTEHUMar Ha3blBalOT CTaHAAPTHLIM?
7. Kakyio 3aBUCUMMOCTb BblpaxaeT ypaBHeHue HepHcta? [na Kakux OKUMCIUTENbHO-
BOCCTAHOBUTESbHbIX CUCTEM 3TO YpaBHEHNE NPUMEHSAIOT?
8. Kakme dakTopbl M Kak BIMAKOT Ha BESIMMUHY OKUCIIUTENbHO-BOCCTAHOBUTENBHOIO
noteHymana?
9. Kak oKnCnnTenbHO-BOCCTaHOBUTENMBHbLIM NOTEHUMan 3aBucuT ot pH, Temnepartypsl,
KOMMNnekcoobpasoBaHus, MOHHOW Cunbl pactBopa?
10. C nomoulblo Kakmx napameTpoB MOXHO KayeCTBEHHO WM KOSIMYECTBEHHO OLEHUTb
BO3MOXXHOCTb U NOSTHOTY nNpoxoxaeHus OBP?

Na6opartopHas pa6oTta Ne 7-8
«OnpepeneHne megu B BOOQHOM pacTBope cynbdarta meam»

1. Kakne meTtoabl TUTPOBAHUSA OTHOCAT K OKUCIIUTESTIbHO-BOCCTAHOBUTENbHBIM peakumm
(pemocumeTpudecknm). Kakme BellectBa MOXHO onpeaenuTb peaoKCUMMETPUYECKN?
2. Kakum oTnnymTenbHbIM NPU3HAKOM XapaKTepuayeTcsa OKUCANTENBHO-
BoccTaHoBuTenbHas peakums (OBP)? Kakune OBP sBnsioTCa aBTOKaTanmMTuyYecknmu,
NHOYLUNPOBAHHbLIMU (CONPSXKEHHbIMW)? YTO Takoe akTop, MHOYKTOP U akuenTop B
nHayumpoBaHHbix OBP? MNpuseaute npumepsbi.

3. Kakon noTeHuman HasblBaloT pearnbHbiM? YemM 06bACHUTL pasnuume 3HauveHumn
CTaHOapPTHOro M peanbHOro NoTeHunanoB?

4. Kakyto 3aBMCUMOCTb BblpaxaeT ypaBHeHne HepHcTa? [nga Kakmx OKMCANTESbHO-
BOCCTAHOBUTENbHbIX CUCTEM 3TO YPaBHEHNE NPUMEHSIOT?

5. Kakve haktopbl U KaK BAIMSAIOT Ha BENUYNHY OKMCINTENTbHOBOCCTAHOBUTESTbHOIO
noteHumana?

6. Kak OKMCnMTenbHO-BOCCTAHOBUTESbHBIN NOTEHLMan 3aBnucut ot pH, TemnepaTypebl,
KOMMNnekcoobpasoBaHus, MOHHOW Cunbl pactBopa?

7. C NOMOLLIbIO KaKMX NapamMeTpOB MOXHO Ka4eCTBEHHO M KONIMYECTBEHHO OLEHUTb
BO3MOXHOCTb 1 NOSTHOTY nNpoxoxaeHus OBP?

8. Kak peructpupytot KTT B pegokcmmetpun?

9. Kak paccuutbiBatoT pegokc-TKT, B Kakmx koopamMHaTax CTPOSIT M Kak BbIGUpatoT no
HUM pefoKC-UHAMKaTOpPbI?

9. Kakue pactBopbl Ha3bIBaKOT COMPSXKEHHBIMU?



4 cemecTp

NNa6opaTtopHasa pab6ota Ne 1-2 «OnpegeneHue NNOTHOCTU He(hpTeNpPoOAYKTOB
apeomMeTpUYeCKMM U NUKHOMETPUYECKMM cnoco6ammn»

1. B 4yem 3aknio4aeTcs CyTb 9KCMEPUMMEHTaNbHOro MetoAda onpedeneHnsa nnoTHOCTU
HedTenpoayKTOB apeomMeTpom?

2. Kakue TpeboBaHus NpeabsBnsoTcs K TemnepaType HedTh Npu aKCNepUMEHTaNIbHOM
onpegerieHum ee NIOTHOCTU apeoMeTpoM?

3. UYrto Takoe kKO3IPULMEHT TENNOoBOro 0ObEMHOro paclumpeHust xugkoctn ¢? Ero
pa3mMepHOCTb.

4. Y70 Takoe oTHOCUTENbHAA NNOTHOCTL? B KakMx egmMHMLax oHa namepsietca?

5. Ut0 yuyuTbiBaeT TemnepaTypHas nonpasBka Mpu nepecyeTe MMAOTHOCTM C OAHOWM
TemnepaTypbl Ha Opyryt?

6. Kak nnoTHocTb 3aBUCUT: @) OT TemnepaTtypbl; ©) NPUCYTCTBUS YrreBogoponoB
pa3BETBIIEHHOIO CTPOEHUS; B) MPUCYTCTBUSA apOMaTUYECKMX YrNeBogopOa0B?

7. MoxHO nuM gns pacyeTta MANOTHOCTU CMeCUM HedpTenpoayKTOB BOCMOSIb30BaTbCS
CBONCTBOM afANTMBHOCTN?

8. YuutblBaeTcs nv NAOTHOCTb NPU pacyeTax 3a NocTaBKy HeTeNpoayKTOB?

NabopaTopHana pabota Ne3-4 «OnpepeneHune cogepxaHusa BoOAbl U CONen B
HedTenpoayKTax»

1. B kakoM KonuyecTBe [OMNyCcKaeTCsa MNPUCYTCTBME BOAbl B MOTOPHbIX TOMMAMBax W
mMacnax?

2. B yem cocTouT oTpuuaTenbHOe BIIUSIHWE COAEPXaHMs BOAbl B TOMMMBAX Ha WX
3KcnsiyataynoHHble CBOMCTBA?

3. MoxHO nu onpegenuTb copepxaHue BOAbl B HedpTenpoaykre 6e3 gobasneHus
pacTBoputensa?

4. Kakme conu BbI3bIBalOT Hanbonee CUnbHYy0 KOppo3no obopyaoBaHUsA B npouecce
nepBuYHON NepepaboTkn HedpTn?

5. Kak BNusa0T NpUcyTCcTBME Conen Ha nepepaboTKy HEPTN 1N Ha Ka4YeCTBO Nosy4yaeMbix
HeTenpoayKToB?

6. MNprYrHbI NOABNEHUS OpraHNYeCcKNX Xnopuaos B HePTU U HepTenpoayKTax

7. B yeMm cylLHOCTb MeTOAa onpeaeneHns XnopucTbix Conen B HepTenpoaykrax?

Na6opatopHasa pa6GoTta 5-6 «OnpegeneHue nokasaTens NpesioMNeHNA»

. UTO Ha3bIBaeTCs OTHOCUTESbHBIM M aBCOMOTHBIM NoKa3aTeNnsiMU NPEIOMIIEHNS?

. Kakon donaunydeckmii cmbicn meeT abConoTHbIN NoKa3aTeslb NPenoMeHna?

. Kakasa cpena HasbiBaeTcsa ontudecku donee (MeHee) NfIOTHOM?

. Kakne npubopbl HasbiBatoTCA pedpaktomeTpamn? Uto Takoe pedpakumsa?

. Kakoe onTuyeckoe siBneHune nexuT B ocCHoBe paboTbl pedpaktomeTpa?

. Mpu kaknx ycnosusax HabnogaeTcsa ABNeHNe NOMHOro OTpaXKeHna?

7.B yem 3akntovaeTcst MeToq npeaenibHoro yrna?

8. Kak ycTpoeH pedppaktomeTp, npefHasHayYeHHbIn O U3MEpPEeHUs rokasaTtenen
npenomneHuns xmngkocten? Kakosa TOMHOCTb pedpakToMeTpoB?

9. Uem orpaHuyeH BepxHUA (HWKHUWA) Npegen u3MepaemMoro pegpakToMeTpom
nokasartens npenomneHms?

10. Kakyto ponb urpaet kKomrneHcaTop?

OO WN -



INNabopatopHas pa6ota Ne7-8 «OnpeaeneHue chpakLMOHHOro coctaBa HehTU U
HedTenpoayKTOB»

. HazoBunTE OCHOBHbIE hpakunm HEPTU 1 X TEMNEPATYPHbIN Ananas3oH?

. YUTo Takoe pasroHka?

. Kak BbIrnsianT KprBble O4HOKPATHOrO MCNapeHns, B KaKMX KOOpAMHATax OHN CTPOATCA?
. Kak cBazaHa TemnepaTtypa KuneHusi U1 MOseKynsapHbIn BEC CoegUHEHNS?

. Mo kakon cxeme npoTekaeT NPOLECC NeperoHkn HedpTeNpoayKTOB?

. Kak onpegenaoT Temnepatypy 3aBepLueHns npoLuecca pasroHKn?

. B yem 3aknoyaeTtca pasnmume mexay NpocTon NEPErOHKON N pekTudukaunen?

. Kakne cppakummn otbmpatotcs npu onpegeneHnm ppakumoHHOro coctaBa MOTOPHbIX
Tonnmne?

9. Kakne okcnnyaTaumoOHHble CBOWCTBaA TOMMAMB TECHO CBSA3aHbl C [aHHbIMU
dpakuMOHHOro coctasa?

10. Kakom meToa nossonisieT Hambornee 4eTKO pasfendTb KOMMOHEHTbl HedTU Mo
dpakumnam B 3aBUCMMOCTU OT TemMnepaTyp KMNeHna?

O~NOO PR WN -

MpumepHbIe BOMPOCHI K MPAaKTUYECKUM 3aHATUAM
3 cemecTp
MpakTnyeckoe 3aHaTMe Ne 1-2 «KKayecTBeHHble MeTOAbI aHanNM3a»

1. MpeaenbHoe pasbaBneHne MOHOB Al npu obHapy>xeHuu
MUKpPOKpMCTannockonuyeckon peakuynen pasHo 150000 mn/r, Vmin (MUHUMaNbHbIV
obbem npegenbHo pasbasneHHoro pacteBopa) coctaBnsger 0,06 mn. Bbeluucnutb
OTKPbIBAEMbIN MUHUMYM

2. Peakuus Ha noH SO4 2~ ¢ BaClz ynaetca B 5,6:10°°> M pactBope Fe2(S04)3. Bbluncnuts
OTKPbIBA€MbI MUHUMYM, €CNIN MUHUMAarbHbIN 06bem paBeH 1,0 mn

3. Peakuus Ha S04~ c xnopuaoom kanbuus ypaetcsa npu Hanudmm 0,21  MKkr
onpegensemoro noHa B obveme 0,02 mn. MNMpn kakom pasbaBneHMn BO3MOXHa 3Ta
peakumna?

4. KanenbHas peakuusi Ha HUKENb C AMMETUNITIMOKCMMOM MO3BONSAET OBHApPYXWTb
0,0625 mkr Hukens B kanne, oobemom 0,05 mn. Belumcnutb npegensHoe pasbasneHue.
5. OTKpblBaeMbli MUHMMYM AN peakuun oGHapyxeHuss noHoB Ni?* ¢ nomoLlbio
anmeTunrnmokcuma paseH 0,003 mkr. MAK Hukena B Boge 0,1 mr/n. MoXHO nu
0BOHapyXnTb MOHbI HUKENA B kanne Boabl o6bemom 0,05 mn npu cogep>kaHun, paBHOM
naoK?

6. MuHMManbHbI 06beM pacTBopa, Heobxoaumblin Ans oTKpbITMA NH** peakTnBoM
Heccrnepa, paBeH 5 cM®. BblMUCNUTbL OTKPbIBAEMbIA MUHUMYM, €Cnv NpeaeribHoe
pasb6asneHune noHos NH** B pacteope coctaenset 20 000 000 mn/r.

7. MNpwn cnHTE3e aMMmnaka paBHOBECKE YCTAHOBMMOCH NPU Creayowmx KOHLEHTpaumsx
pearvpytowmx Bewects: [N?] = 2,5 monb/n; [H?] = 1,8 monb/n; [NH3] = 3,6 monb/n.
PaccunMtanTte KOHCTaHTy paBHOBECUSA 3TOMN peakUnn U UCXOLHble KOHUEHTpaLumm asoTta n
BOogopoaa.

8. PaBHoBecue B cucteme 2HI(r) s H2(r) +12(r) HacTynuno npm koHueHTpaumsix [HI1]=0,15
monb/n un [H?=[I?]=0,24 monb/n. HalTM KOHCTaHTy paBHOBECUS W HayarnbHYIO
KOHUeHTpauwno Hl.



MpakTu4yeckoe 3aHaTUEe Ne 3-4 «paBUMeTPpUYECKNA METO  aHanu3a»

1. Beluncnute npomnsBegeHne pactBopumocTtu xpomaTta cepebpa Ag2CrO4, ecnn B 100
mMn Boabl pacteopsietca 1,85°10-3 r aTon conw.

2. Mpwu kakom pH gocTuraeTca nNpakTUYecku norHoe ocaxaeHue noHos Ca?* B Buae
CaC:204 n3 pactBopa, cogepxawiero 0,005 monb/n noHos Kanbuus, npu 50% n3bdbITKe
ocaguntensa n odbwem obveme pacteopa 100 mn?

3. Npwn onpepeneHun xenesa B npenapaTte cynbdgarta xenesa(lll) B3sewmsatotr BaSOa.
3anuwmnTe BblpaxkeHne Ansi rpaBuMeTpuyeckoro gakropa.

4. Obpasey cogepxut npnbnuantensHo 2% K2SOs n 5% KNOs. PaccuuTtanTte maccy
HaBeckun obpasua, Heobxoaumyto ans nonyverHns 0,3 r KCIOa.

5. Kakon o6bem pactesopa AgNOs ¢ maccoson gonen 2% notpebyeTtca Ans ocaxaeHns
xnopuaa na Hasecku CaClz-6H20 maccon 0,4382 r?

6. BblumMcnuTb npousBegeHue pacTBOPUMOCTM CynbduTa Kanbuus, €Ccnu ero
pacTBopuMMOCTb Npu Temnepatype 20 °C pasHa 4,3:-102 1 B nUTpe pacTeopa.

7. Kak nsmeHuTCsa BennymMHa npounsseaeHnsi pacTBOPUMOCTU cyrnbaTta 6apus, ecnm ero
pacTBOPMMOCTb YBENUYNTCA B ABa pa3a?

8. Hantn npousBeneHne pactBopumMocTu xpomaTa cepebpa, ecnu pacTBOPUMOCTb €ro
3,1:10“*r B 100 r pacTBopa

9. Paccuntatb nponssegeHmMe pacTBOpPMMOCTM XpomaTa cepebpa, ecnu B 500 mn Boabl
pactBopsietcsa 0,011 r conwm

10. PactBopumocTb xnopuga cepebpa pasHa 1,95 r/n. Onpepenute BenNUUMHY
npon3BeaeHNst pacTBOPUMOCTMN.

MpakTnyeckoe 3aHaTMe N2 5-6 «TuTpumeTpuyeckme metoabl aHanmsa»

1. Yemy paBHa MonspHasi Macca 3KBMBAaneHTa CEPHOM KWUCIOTbl MpU TUTPOBaAHMM
pactBopom KOH?

2. Ha peakumto cmecu, coctosiien ns kapboHatoB Hatpus n kanusi, maccon 0,4000 r
npacxogosanu 22,00 mn 0,3000 M pacteopa HCI. Beluncnute maccoByto gonto (%)
kapboHaTa HaTpusa 1 kapboHaTa Kanusa B CMecCHm.

3. Ha tutpoBaHue c deHondptanemHom Hasecku maccou 00,4478 r, cocrodwen u3
Na2COs, NaHCOs 1 NaCl, notpebosanocb 18,80 mn 0,1998 M pacteopa HCI. NMpwn
TUTPOBaHNUN C METUSIOBLIM OpaHXeBbIM Ha Ty e Maccy uspacxogosanu 40,00 mn
pacTBopa KMCNoTbl. Beluncnnte maccosyto aosnto (%) Na2COs n NaHCOs B cmecn.

4. BbluncnuTb (pakTop 9KBUBANEHTHOCTU Y MOMISIPHYIO Maccy 3KBMBasieHTa B

peakunn NoNHON HeNnTpanusauuu:

a) HNOs, 6) NaOH; B) NHs;r) H2SO4; o) KHSO4; e) NazB4O7 -10H20;

X) Naz COs; 3) NaHCOs; k)K20, n)N20s; M) H2C204; H) SO2; 0) Ba(OH)2 ; n)

HsPOa; p) H2CO3

5. Ckonbko rpammoB H2SO4 cogepxutca B 5 n pacteopa, ecnu Ha

TuTtpoBaHue 25,00 mn aToro pacrteopa uspacxogosaHo 22,50 mn 0,0950 H.

pacteopa KOH?

6. Ckonbko npoueHtoB HNO3 cogepXuT KOHUEHTpUPOBaHHAA a3oTHasi KMcnoTa, ecnuv
nocne pactopenust 9,7770 r B mepHon konbe emkocTblo 111 Ha TutpoBaHune 25,00 mn
0,1040 H. pactBopa NaOH n3pacxogosaHo 25,45mn nonydeHHoro pacteopa HNO3?

7. Paccuutante cogepxanune NaCl (mr/mn) B paccone, ecnvm Ha TutpoBaHue 30,00 mn
paccona notpebosanocb15,60 mn 0,1000 M pactBopa AgNOs

MpakTu4yeckoe 3aHATUE Ne 7-8 «AHanNn3 KNCNOT U OCHOBaAHUN»

1. PaccuntaTb cTeneHu gunccoumnaumm crnabbix KUCMOT K paBHOBECHbIE



KOHLIeHTpaumm nx oopmM B pacTtBopax Npu UKCUPOBaAHHbLIX 3Ha4YeHMsX pH:

a) 10t M pactBop dTopuaa HaTpusa npu pH 4,

6) 10 M pacTBop MypaBbUHOW KMCNOTbI Npu pH 6,

B) 10> M pacTtBop unaHuaa kanus npu pH 5.

2. Ha TuTpoBaHuMe pacTtBopa, nosiydeHHoro pacteBopeHvem 00,1377 r waBeneBou
kmcnotbl, u3pacxogosanu 22,10 wmn 0,09840 M NaOH. Ckonbko Monekyn
KpMCTannm3awumMoHHON BOAbI cogepikana kucnorta?

3. [Ina ycTaHOBNEHUs1 TOYHOW KOHUEHTpaumm nunetkon otobpanu 25,0 mn pactesope
NaOH, Ha TuTpoBaHme KoToporo 3aTtpatunu 23,6 mMn pactBopa XJI0POBOAOPOAHON
kncnotbl ¢ Tutpom 0,004023 r/mn, Bblumcnnte MonsipHyto KOHUEHTpauuio pacTeopa
LLENOYM M ero TUTP MO XNIOpPOBOAOPOAY.

4. Ha TuTpoBaHWe HaBECKM npenapaTta OAHOOCHOBHOWM kucrnoTbl (macca 0,0500r)
3atpadeHo 7,8 mn pacteopa NaOH ¢ tutpom 4,800 mr/ mn . Nocne oTTUTpOBLIBaHUSA

50 % kucnotbl pH = 3,75. aeHTudmumpynte KUCNOTY U paccyntTanTe ee MacCOBYHO
A0S0 B aHanu3npyemom npenapare.

5. Ha TutpoBaHue HaBeckn TexHMyeckon monodHon kmucnotsl CHsCHOHCOOH maccon
0,2045 r. 3atpayeHo 15,8 mn 0,1010 monb/n pacteopa NaOH. Paccuntante maccoByto
AOMN0 MOMOYHON KNCTOThI (B %) B aHanuanpyemom obpasue.

6. PacyeT kpmBOM TUTPOBaHMSA YKCyCHOM kucnoTtbl. Onpegensiemoe Beliectso (A) —
CH3COOH (Ca°=0,1 M; Va=10 mn)

TutpaHT (B) — KOH (Cs °=0,05 M)

Mo npubnmxeHHbiM cbopmynam paccyutante pH B Toukax 0, 40, 90, 100,110, 140% wn
NOCTPOUTE KPUBYH TUTPOBAHUS MO TOYKAM.

7. OnpepenuTte Ka4eCTBEHHbBIN M KONIMYECTBEHHbIA COCTaB LLENOYHON CMECU, ecrnn npu
napannenbHOM TUTPOBaHMM ABYX oguHakoBbiX npod 0,1235 M pactsopom HCI
n3pacxogoBaHO, COOTBETCTBEHHO, ¢ oeHondTanemHom 11.5 mn, a MeTunoBbiM opa

CemecTp 4
MpakTu4yeckoe 3aHaTHe Ne1l

«MeTopabl pasgeneHus U onpeaenieHNA cocTaBa yrneBoAOPOAHbIX CMecen»
1. HasoBuTe 06Lime NpuHLMNbLI UCCriegoBaHNA XMMUYECKOro CoCTaBa HEdTU
2410 OTHOCUTCA K (OM3NYECKMM MEeTOOaM pasfefieHus, BblOeneHuss U aHanusa
yrneBogopOAHbIX cMecen?
3. Ha kakom npuHuune pabotaet xpomaTorpacpmyeckun MeToa pasgeneHns cmecen?
4. HazoBuTe OCHOBHbIE METOAbI pasfeneHns yrineBogopoaHbIX CMecein, UCNoNb3yeMble
npv NpoBeAEeHUN aHann3a ToBapHbIX HePTENPOAYKTOB?
5.470 Ha3bIBalOT paKUMOHHLIM COCTaBOM He(PTN?
6. Kakumn metogamu onpenensioT PpakLMOHHbIN COCTaB HepTn?
7. Kakne dpakumm otbupatotca npu onpegeneHmm pakumMoHHOro coctaBa MOTOPHbIX
TonnmBe?
8. Kakume okcnnyaTauMoOHHbIe CBOWCTBaA TOMNMMB TECHO CBA3aHbl C  [AaHHbIMU
dpakynMoHHOro coctasa?
9.Kakon meTon pasgeneHvs HeTU NO3BONAET MNOMyyYnuTb CBEeAEHUA O KONMYecTBe
dopakummn, BolkunaroLwmx npyn temnepartypax sbiwe 320-350 ° C?
10. Kakumun TemnepaTtypamm xapakrepuayeTtcsa pakumns HedpTn?

MpakTu4yeckoe 3aHaTnE Ne 2 «OCHOBHbIE (PU3NKO-XUMUYECKNE U TOBAPHO-
TeXHU4Yeckme cBoMCTBa HePTENpPoOaYKTOB»
1. HasoBuTe OCHOBHblE PU3MKO — XMMUYECKME CBOMUCTBA TOBAPHbIX HE(PTENPOOYKTOB
2. Bugbl u meToabl onpeaeneHns niioTHOCTU HedPTENPOAYKTOB.



3. MeToabl onpegeneHnsa MonekynsapHoM Maccbl HePTAHbIX pakunn.

4. [lante onpeneneHve guHamMmM4eckon, KNHeMaTU4YeCKON U YCIOBHOMW BSA3SKOCTM.
5.Temnepatypa BCMbILLKX 1 BOCMNaMeHeHNd. YeM oTnn4aeTcs NOHATME BOCMaMeHeHNS
OT caMoBOCHMNaMeHeHus?

6. Temnepartypa Kpuctannmsaumm, NOMyTHEHUS U 3aCTbIBaHWS.

7. Kakne He(pTenpoakTbl OTHOCATCA K NErKOBOCMNIIaMEHSAOLWNMCA?

8. MnoTHOCTb He(PTENPOAYKTOB: onpeaeneHne. EaMHMLbBI nsmepeHus

9. OnacHble cBoncTBa HEPTENPOAYKTOB

10. YTo xapakTepuayeT ncnapsseMocTb HedpTeNPOLYKTOB?

MpakTnyeckoe 3aHaTMe Ne3 «[lnHaMunyeckas U KWHeMaTU4eckasi BA3KOCTb
HedTenpoayKTOB»

1.470 Takoe BA3KOCTbL?
2. dn3nyecknm cMbICn KOppuLmMeHTa BA3KOCTH
3. Kak cBA3aHbl AHaMM4YecKasa N KNHeMaTuyeckasi BA3KOCTM XXNOKOCTU?
4. Kakune HadTeHoBble yrnesogopoadbl OyayT mmeTb ©onee BbICOKYHD BSI3KOCTb Mpu
NPOYMX PaBHbIX YCNOBUSAX?
5. Kak 3aBMCUT BA3KOCTb YrneBogopona OT ero MOMEKYNSAPHOM MacChbl?
6. Kak u3MmeHsieTcss KOI(MPULMEHT KPYyTU3HbI BUCKOrpaMMbl B 3aBUCUMOCTU OT
Temnepatypbl?
7. Kakas BA3KOCTb Onpefensietca 3KCrnepuMMeHTarbHO C MOMOLLbI BUCKO3UMETPOB
OcTtBanbga unu MNuHkesn4a?
8. Kakne apomatunyeckne yrnesogopoabl 6yayT nmetb 6o5iee BbICOKYH BA3KOCTb Mpwu
NPOYMX PaBHbIX YCNOBUAX?
9. Kakve yrnesogopoAbl HeTU OOYCrOBAMBAIOT KPYTYH BS3KOCTHO-TEMMNEpPaTYpPHYH
3aBUCMMOCTb?
10. Kakon meTon crnegyeT mMcnonb3oBaTb ANA onpeaeneHust BA3KOCTM MaroBsi3KOM
HedpTn?

MpakTnyeckoe 3aHAaTME Ne 4 «AnNeKTpoxmMmyeckne MeToabl aHanusa»

. Ha n3yyeHnmn kakmx 3aBMCMMOCTEN OCHOBaHbI SNIEKTPOXUMUYECKME METOAbI aHanm3a?
. Knaccudvkauma anekTpoxmmMmyecknx MeTo4oB aHanmsa ToBapHbIX HehTENPOLYKTOB
. Mepeuncnnte meToabl aHanM3a, OCHOBaHHbIE Ha ANTEKTPOXMMUYECKNX peaKkLmnax

. B yuem 3akntovaeTca npuHUMN NOTEHLUMOMETPMUYECKOro MeToaa aHanmsa?

. [Ins npoBeaeHNs Kaknx aHanM3oB UCNOSb3yeTCA NOHOMETPUA?

. UTO NexnT B OCHOBE KYNOHOMETPUYECKOrO MeToAda aHanuaa?

. OCHOBbI KOHOYKTOMETPUYECKOrOo METOAA aHanm3a

. OBBbACHNTE CYLLHOCTb NPOoLECcca BbICOKOYACTOTHOIO TUTPOBAHUSA

B kakoM 9anekTpoXMMMYecKoM MeTOoLe He Y4YUTbIBaeTCA CTPOEeHUE [OBOMHOro
3MEeKTPUYECKOro crnos?

10. B kakom Buae aHanusa 4vaile BCero UCrnonb3yrTCHa AMeKTpOXuMnyeckne Metoabl?

©CONODUAWNPE

MNMpakTnyeckoe 3aHaTne Ne 5 «U3yyeHue xpomaTtorpacmyeckux MeTogoB
aHanusa»
1. UT0 Ha3biBaeTCa BpeMeHeM yaepXMBaHUA KOMNOHEHTa B ra3oBon XxpomaTtorpagoum?
2. OT 4yero B nepByl oOYepedb 3aBUMCUT BbICOTa XpomaTorpaduyeckoro nuka Ha
XpomaTorpamme npu Hem3amMeHHoOM pexmme paboTbl xpomartorpada?
3. Uto Takoe «mepTBOE» BPEMS B KOFIOHOYHOM XpomMaTtorpacgpun?
4. Kakne 3agaym pellaroT ¢ NOMOLLbIO ra3oBon xpomaTtorpadum?



5. Uto MOXHO ckaszaTb 06 3(P(PEKTUBHOCTU M CEMNEKTUBHOCTU KOSMIOHKW W YCIOBWI
XpomMartorpaupoBaHnMas  CMecuM  OBYX  KOMMOHEHTOB  NO  nNpeacTaBfieHHOM
XpomaTtorpamme?
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6. YUTOo MOXHO ckasaTb 00 3(P(EKTMBHOCTU M CENEKTUBHOCTM KOSIOHKM WU YCIOBUW
XxpomMartorpaupoBaHus  CMecu  OBYX  KOMMOHEHTOB  NO  npeacTaBfieHHOM
Xpomartorpamme?
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7. YTto Takoe psig cenekTMBHOCTU B XpomaTorpadoumn?
8. 3a c4yeT 4yero npouCxoAuUT pasgeneHve CMecu BewecTB Ha KOMMOHEHTbl B
TOHKOCJSTOMHOM XpomMaTtorpaun?
9. Kak wuameHATCA napameTpbl XpomaTorpaduyeckoro nuka, €ecnv YBeNnuyuTb
TemnepaTypy KOSIOHKM ra3oBoro xpomartorpacda (npu npoYmx NOCTOAHHbIX YCIOBUSX)?
10. B 4emM npenmMyLLEeCTBO TOHKOCIIOMHON XpoMaTorpadumn nepepn raso-agcopoLmMoHHON
KONTOHOYHON?

MpakTu4yeckoe 3aHaTHE Ne 6 «CnekTpanbHblie meToAabl aHanu3a. Knaccudukaunn
cneKkTpanbHbIX METOA0B»

1. JanTe onpegeneHne NOHATUSIM: CMEKTP UCMYCKaHUS, CNEKTP MOrfoLeHus.

2. B kakom pguanasoHe wuHGpakpacHon ob6rnacTu cnekTtpa HaxoAdaATCs 4acToTbl
HOpMarbHbIX konebaHun monekyn?

3. Ha kakue Tunbl nogpasgensTca HopMarbHble konebaHna?

4. YKaxnte OAnvHbl BOJTH, COOTBETCTBYHOLLME CneKkTpanbHon obnactu Y®-cnekrpockonum
5. YkaxuTe AnuHbl BOSTH, COOTBETCTBYIOLLME cnekTpanbHon obnactn NUK-cnekTpockonum
6. Kem 6bIno oTKpbITO SABMEHNE S0EPHOr0 MarHUTHOrO pe3oHaHca?

7. o Kaknm npmMsHakam MOXHO KnaccuduumpoBaTb METOAbI CIEKTPOCKONUN?

8. UTo valle Bcero NnpuMeEHsIlOT B Ka4ecTBe BHYTPEHHero ctaHgapTa npu 3anucn AMP
CMeKTpoB?

9. B Kakux egmHnuax namepsieTcsl BennmdnHa XuMmn4eckoro casura?

10. HazoBuTte obnactn npumeHeHnsa VK-cnektpockonum

MpakTnyeckoe 3aHaTHe Ne 7 «OnpeneneHne BA3KOCTU U TeMnepaTypbl
3acTbiBaHUA HepTENPOAYKTOB»

1. Kakme meTobl MCNOMb3ylTCA ANA onpeferieHns XMMUYecKoro coctaBa HedTu U
HedTenpoayKToB?
2. Kak cBsA3aHbl AMHaAMU4YecKas U KNHEMaTUYecKasa BA3KOCTU XKNOKOCTU?



3. Kak 3aBMCUT BA3KOCTb YrreBogopona OT ero MonekynspHon Macchl?

4. Kakon knacc yrneBogopoaoB HEPTN UMEET HAUMEHBbLLYHO BA3KOCTb?

5. Kakon meTtog cnegyeTt vcnonb3oBaTb AN onpefeneHns BA3KOCTU BbICOKOBS3KOW
HedpTN?

6. Kakon nokasatenb xapakTepu3yeT Ka4eCTBO He(PTAHbIX Macen?

7. Kakass BA3KOCTb onpefensieTcs 9KCnepuMeHTarbHO C MOMOLbI0 POTALMOHHOMO
BUCKO3UMeTpa?

8. dunsmyecknin cmblicn KoadpurUneHTa BA3KOCTH

9. MeToabl onpegeneHns TemnepaTyp TEKy4eCTu U 3acTbiBaHNA

10. OnpegeneHne TemMmnepaTtypbl 3aCTbiBAHNA METOAOM BpaLLEeHUs

MpakTnyeckoe 3aHATHE Ne 8 «OnpepeneHme KNCNOTHOCTU N KUCITIOTHOIO Yncna
Hed TN N HebTenpoayKTOB»

1. Uem obycnosneHa KMCNOTHOCTb TOMMAMBA U KACIIOTHOE YMcno macna?

2. Kak BbipaxkaeTcs KUCIOTHOCTb TOMSIMB M KUCNOTHOE YMCno macen?

3. lpuBegute opmyny, NO KOTOPOW PaCCYNTBLIBAETCA KUCIIOTHOCTb TOMNMvMBa WU
KMCNOTHOE Yncrno macen?

4. oyeMy KMUCIOTHOCTb TOMNMMBA U KUCIIOTHOE YUCNO HedpTeENpOoayKTOB HOpMUpYyeTCs
cTaHgapTom?

5. CywHOCTb MEeTOA0B onpeaeneHns KUCITIOTHOCTU HeddTENPOAYKTOB

6. Ha kakue akcnnyaTtaunoHHbIE CBOWCTBA BNUAKOT MOKa3aTesnm KUCNOTHOCTU?

7. Kakow Knacc XMMmn4ecknx coegmHeHnin onpenensieT KUCNOTHOCTb HedhTenpoayKToB?
8. Nouemy onpenenexHne KMCNOTHOrO Yncna HedpTn NpoBOAAT B HEBOAHOM cpene?

9. Kakoro Tvna 6bIBaloT KpMBble TUTPOBaHUS Npu onpeaesieHnn KUCIIOTHOCTU HedpTen?
10. B Kaknx egmHmuax BblpaxaeTcs KUCNOTHOCTb GEH3MHOB?

PopMbl NPOMEXYTOYHOM aTTecTauumn
Cemecmp 3

MpumMepHbIN NepeyYeHb BONMPOCOB A NPOMEXYTOYHOWN aTTecTaumm (3a4er)
. UT0 nayyaet aHanutu4eckas Xmmmna?
. UTo Ha3biBaeTCa aHanM3oM B XmMumn?
. Ha yem ocHoBaHbI xnmMunyeckme meToabl aHanunsa?
. Kakne Bugpl cyLecTByoT XMMMU4eCcKoro aHanmsa?
. Ha yem ocHOBaH kayYeCTBEHHbIN XUMUYECKMUIA aHann3?
. Ha 4em ocHOBaH KONMYECTBEHHbIV XMMUYECKNIA aHann3?
. Ha yem ocHoBaHa TuTpnmeTpus?
. 3aKOH 3KBMBANEHTHOCTW.
. XMMWY€ECKUN 3KBUBANEHT BeLLEeCcTBa.
10. Cnocobbl NpUroTOBIEHUSA CTAaH4APTHBIX PACcTBOPOB.
11. YTO NokasbIBaeT TUTP, YCINOBHbLIA TUTP U KaK OHWN CBA3aHbI?
12. Kak cBaizaH TUTP C MOMSIPHOW KOHLIEHTpauMen 1 MOMSIPHOM KOHLIEHTpaumen
3KBMBaneHTa BellecTsa?
13. Kakne npumeHsaT cnocobbl TMTPOBaHMA?
14. Kakne ncnonb3yoT peakumm TUTpoBaHna?
15. Yto Takoe pH?
16. MprMmepbl UHAMKATOPHbLIX N BE3MHANKATOPHLIX METOA0B U3 NPaKTUKyMa.
17. dopmynbl 4NA pacyeTa KOHLUEHTpauumn n Maccbl nNpu NpsiMoM TUTPOBaHUN.
18. dopmyna ansa pacyeTta maccbl Npy 06paTHOM TUTPOBAHUM.
19. Ha yem ocHoBaHa rpaBumeTpua?
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20. YTo nokasblBaeT rpaBMMETPUYECKMI (haKkTop nepecyeTa?

21. dopmynbl 4ns pacydeTa Maccbl UM MacCOBOW A0SM C rPaBUMETPUYECKNM
drakTOpOM nepecyeTa.

22. Y10 xapaktepusyeT TeopeTnyeckas kpusasa Tutposanus (TKT)?

23. Ons yero ncnonssyetca TKT?

24. Kakne 4 xapaktepHble obnactn nmeet TKT?

25. B Kakux cTaHgapTHbIX ycrnoBusax paccuntbiBatoT TKT?

26. Y10 Takoe “ckavyok TUTPOBaHMS”, KOrga OH HaYMHaAETCHA U 3aKkaH4YMBaTCA?

27. Kak no ckayky TMTpOBaHWs ONpeaensaoT BO3MOXHOCTb TUTPOBAHUSA, ONTUMU3NPYIOT
YyCNnoBus TUTPOBaHUA, NoAGUPaOT NMHANKATOP U OLLEeHMBAOT NHOANKATOPHYIO
NOrpeLLuHoOCTb?

28. Kak nonyyatoT doopmynbl Ans pacyeta tovek TKT?

29. Y10 Takoe NUHUM 1 TOYKN HENTPAanbHOCTU U SKBMBANEHTHOCTU?

30. Yem MOMEHT akBMBaneHTHocTM (M3) oTnnyaeTcst OT KOHEYHOW TOYKN TUTPOBAHUS
(KTT)?

31. YTo Takoe BydepHbIn pacTBOp U B YeM 3aknodaeTcsa ero bydupupyowas
CMocoBHOCTL?

32. Kakune 4eTblpe OCHOBHbIX Cllyyas cyLlecTByeT npotonutudecknx TKT?

33. Y10 Takoe KUCIOTHO-OCHOBHbLIN MHOMKATOP?

34. Kakne gBa OCHOBHbIX KUCITOTHO-OCHOBHbIX MHAMKaTOpa?

35. Kakne npasuna ncnonb3yroT ans Bblbopa KMCNOTHO-OCHOBHOIO MHAMKaTopa?

36. YTo Takoe nHAMKaTopHasa NOrpeLHoCTb?

37. Kakue Tmnbl 1 NPUYMHbI UHOMKATOPHbLIX MOrPEeLUHOCTEN KMCITOTHO-OCHOBHbIX
NHOMKATOPOB?

38. Kak paccuutbiBaloT peaokc-TKT?

39. Kak Ka4yeCTBEHHO 1 KONMYEeCTBEHHO NPOBEPSIOT BO3MOXHOCTb PEAOKC-TUTPOBAHNA?
40. MNoyeMy He paccuynTbIBalOT TOYKY ‘A0 Havana TMTpoBaHua”?

41. YTto Takoe peaoKC-MHAMKATOP U NO KakoMy NpuHLMNY ero nogdbvpatot?

42. Kak BNUAIOT yCroBMs TUTPOBaHMS HA CKa4YOK TUTPOBAHUSA?

4 cemecTp
MprMepHbIN NepeyvyeHb BOMPOCOB A NPOMEXYTOYHOM aTTecTaumum (3Kk3aMeH)

1. OcHoBHblEe MOKasaTenu TOBapHbIX HepTENPOAYKTOB, onpeaensdemble (OU3NKO-
XUMUYECKNMU MeToL4aMNn aHanmsa.

2. dn3nKo-xMMmn4eckme cBoncTBa HedTM U HedTenpoayKToB: MOMdpHad Macca.
3aBUCMMOCTb MOJISIPHOW MacCbl OT XMMMYECKOro cocCTaBa, TemnepaTypbl KUNEHus,
NNOTHOCTN HEPTENPOLYKTOB.

3. PU3NKO-XMMMYeckme CBoOMCTBa HEPTU N HEPTENPOAYKTOB: NNOTHOCTb. 3aBMCUMOCTb
NMNOTHOCTN OT XUMNYECKOro M (PpakLMOHHOIo coctaBa HePTENPOOYKTOB, TeMNepaTypsbl,
AaBneHus.

4. OU3NKO-XMMUYECKME CBOMCTBA HEPTN N HEPTENPOOYKTOB: BA3KOCTb. [AnHammnyeckas
N KNHEeMaTuyeckasi BHA3KOCTb, YCMOBHAA BA3KOCTb. 3aBUCUMMOCTb BSA3KOCTU OT
XMMUYECKOro coctaBa HedpTenpoayKToB, TeMnepaTypbl, AaBNEeHUS.

5. ®u3MKo-xMMmn4eckme cBomcTBa HeddTU N HePTENPOLYKTOB: AaBEHMUE HACLILEHHOro
napa. 3asncumoctb [QHI oT xumuyeckoro coctaBa HedOTENPOAYKTOB, TEMNEPATYpPbI.

6. Pn3MKO-XMMUYECKME CBONCTBA HEPTU M HedPTENpPOAyKTOB: TemnepaTtypa KUneHus,
TemnepaTypa KpucTtannusauuu, TemnepaTtypa noMyTHeHuUs, TeMmnepaTypa 3acTbiBaHUS.
3aBMCUMOCTb OT XMMUYECKOro COCTaBa HeddTENPOAYKTOB.



7. DU3NKO-XMMUNYECKME CBOMCTBA HEPTU M HedPTENPOAYKTOB: TeMNnepaTypbl BCMbILIKN,
BOCM/IAMEHEHUs, camMoBOCMNIaMeHeHns. 3aBUCMMOCTb OT XMMWYECKOro cocTaBa
HedTenpoayKTOB.

8. dn3nKo-xmmmyeckne cBomcTea HePTn N HedPTENPOAYKTOB: TemMnepaTypa nnasneHns,
TemnepaTtypa pasMmsardeHud, Temnepatypa KannenageHusi, Temnepatypa XpynkocTwu,
aHUNMHOBasd ToYka. 3aBUCUMOCTb OT XMMUYECKOro cocTaBa HepTeNPOaYKTOB.

9. ®u3NKO-XMMMYECKMe CBOWCTBA HedpTM U  HedTenpoayKToB: MOBEPXHOCTHOE
HaTshkeHne. 3aBUCUMOCTb OT XMMUYECKOro cocTtaBa HeddTenpoayKToB, Temnepatypbl,
AaBneHus.

10. OnTnyeckune ceorcTBa He(pTENPOOYKTOB

11. Kaknmu npmynHamm Bbi3biBalOTCA CUCTEMATMYECKMNE U CITyYalHble OwmnbKkM aHannsa?
12. HazoBuTe OCHOBHbIE BUbl CNEKTPOCKOMUN.

13. Kakue aBneHunsa nexar B OCHOBE CMEKTPOCKOMMYECKUX MeToA0B aHanmsa?

14. Mo kaknm Npu3Hakam MOXHO KnaccuuumpoBaTb MeTOAbl CNEKTPOCKONUN?

15. O6bACHUTE CYLHOCTb SIBMEHU: audopakums, MHTepdepeHumns, nonspusaums.

16. YTo Takoe cnekTp nornoweHua? YKaxute, Kakme BuObl CMEKTPOB BO3MOXHbl B
MOReKynspHo—abcopbLMOHHON CNEKTPOCKOMNN

17. Cdopmynmpynte OCHOBHOW 3aKOH CBeTOMormnoLweHuns (3akoH byrepa— JlambepTta—
Bepa)

18. lMNMepeuuncnute n3BecTHble METOAbI MONEKYNAPHO—abCcopOLIMOHHON CNEKTPOCKONUA
19. lMNMepeumncnnte TUNUYHbIE UCTOYHUKN N3NYYEHUST B CNEKTPOOTOMETPUMN. .

20. B yem cywHocTb XxpomaTorpadumyeckoro npouecca?

21. Kak knaccmmumpytoT MeToabl XpomaTorpadumn no arperatHoMy COCTOSIHUIO dhas u
no crnocoby xpomartorpacpupoBaHunsa?

22. Kak knaccmcuumpytoT MeTodbl  XpomaTorpadmm Mo TexXHUKe MpoBeaeHus
3KCnepuMeHTa?

23. KakoBbl obnactm npuMeEHeHUs, [OOCTOMHCTBA W HEeAOCTaTKU TOHKOCIONMHON
XpomaTorpacpum?

24. Kakoe npakTnyeckoe 3HavyeHne umeeT rasoBasi xpomartorpadpua?

25. Obnactn npuMeHeHus, OOCTOMHCTBA W HeJocTaTkn MeToh4oB afcopObumOHHOM
Xpomatorpacpumn?

26. Kakne TtpeboBaHusa npenbaBnawTca K agcopbeHTam m pactsoputenam? Kakue
yCTPOWMCTBA NCMNONb3YIOT B Ka4eCTBE 403aTOPOB?

27. Kakne T1peboBaHua nNpeabsaBnsaloTCAa K KMAKOM ase B rasoXuMOKOCTHOM
xpomatorpacgpunn? Kakue BewecTBa UCNOSb3YIOT B KAYECTBE XNaKon dasbl?

28. HasoBuTe Tpu cnocobbl AETEKTMPOBAHUSA B ra3oBoW Xxpomartorpadum MONeKyn B
9KCKITHO3MOHHOM XpoMaTorpadum ¢ yBenmyeHmem nx pasmepa?

29. MNorpelwHOCTN n3aMepeHnin Npu NPoBeaeHU aHanu3a CBOMCTB HedhTenpoayKTOB



MpumepHas cTpykTypa 6uneTa

MMWHOBPHAYKWU POCCUN
®depepanbHoOe rocyaapcTBeHHoe brogXeTHOe obpa3oBaTesnibHOe

—\\ yypexpaeHue Bbicliero obpasosaHus .
(( @ CAMAPCKHUH «CAMAPCKUM TOCYOAPCTBEHHbIA TEXHUYECKUN
. NOAUTEX YHUBEPCUTET»

OnopHsiii yHuBepeuTeT

— ®dunuan B r. HoBokyn6bileBCcke

Kadegpa «XumMus n xummdeckasi TEXHOMNOrms»

3K3AMEHALUMOHHbIA BUNET Ne 1
no AUCUMNIIMHE «AHanUTM4eckas XumMmsa 1 PU3NKo-XxmmMmn4eckme MeTobl aHanusa»

1. dnsunko-xmmmyeckne cBoncTea HepTN N HePTENPOAYKTOB: TeMnepaTypa nraBneHns,
TemnepaTypa pasMsirdeHus, Temnepartypa KannenageHus, Temnepartypa XpynkocTu,
aHUINMHOBadA ToYka. 3aBUCUMOCTb OT XMMUYECKOro cocTaBa HepTENPOOYKTOB.

2. Kak knaccmnuumnpytot Mmetoabl XxpoMaTorpadumn no arperatHoMy COCTOSIHUIO (a3 m
no crnocoby xpomartorpacpupoBaHunsa?

3. O6bACHUTE CYLLHOCTb SIBMEHUN: Andopakums, MHTepdepeHuus, nonspmsaums

Ana nanpaenexnsa 18.03.01 Xumundeckasa TexHonorns
CewmecTtp 4

CocTtaBuTenb: 3aBsenyoLmmn kacdenpom
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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




