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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 18.03.01 XuMnyeckas TEXHOIOM A

CocTaBuTesnib pabouyer nporpamMMmsi:

npenofgaBaTesb, KaHg. C.-X. MoanncaHo npocton 30 MnHakoBa AHHa BacuabeBHa
HayK 05.11.2025
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:
XUMUU N PU3NKO-XUMNYECKUX METOA0B UCC/Ief0BaHNA

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

06.11.2025 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
06.11.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
rno HarpaseHU0 NOArOTOBKU
(cneymanbHOCTN)
06.11.2025 MoanncaHo npocton 3 MNonoBa AHrennHa AnekceesHa
06.11.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
06.11.2025 MopnucaHo npocton 3N N. b. bepbepbaH
06.11.2025
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenblo OCBOEHMS AUCUUMAUHBI «AHaJUTUYECKas XUMUa» aBnseTca qopMupoBaHue 6a30BbiX, CUCTEMHBLIX U
MHPOPMALMOHHBLIX KOMMNeTeHuuin byayuiero cneymannucTa B NpukKAagHON M CMEXHOW C OCHOBHOW OTPac/ibio HAapOAHOro
XO39MCTBa.

Ona peannsaunm gaHHoOW Lenn HeobxoanumMo pewwnTb caeaytoumne 3agayn'

- 03HAKOMUTb C TEOPETUYECKUMUN OCHOBaMMN AUCLUMIIMHDI,

- 06y‘-II/ITb 6a30BbIM YMeHNAM opraHmnsaunm na6opaToprlx N Npon3BoACTBEHHbIX nccnenoBaHun;

- Bblpa60TaTb HaBbIKWN I'IpOCTeI7ILIJVIX XUMUN4YeCKnX pacHeTosB.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noAroToBkKM (cneuuasibHOCTH)

OvcumnanHa «AHanMTn4yeckas XMMnusa» BXoAUT B rnepedyeHb KypcoB 6bazoson 4acTtu OMOIM. OHa nmeeT nornyeckue
1 copepxaTeNbHO-MeToANYeCKMe CBA3M C ANCUMNIMHaMN MaTeMaTuKa, Gusnka, nHpopmaTmka, oblwaa n HeopraHnyeckas
XUMKUA,  UunHeckas  XUMUSA,  OpraHMYyeckas  XUMWUA,  KOJUJIOMAHAA  XMMUA,  dNeKTpoxmmus,  6e30macHOCTb|
PKM3HEeAeATeNbHOCTN AHaNNnTNYeCcKas XUMNSA NO3BOJIAET PaCKpPbITb 3aBUCUMOCTbL CBONCTB BELLECTB OT COCTaBa U CTPOEeHUS,
06yCNOBNEHHOCTb MPUMEHEHNS BELLeCTB WX CBOMCTBaMW, MaTepuasbHOE €AWHCTBO HEeopraHm4yeckux M opraHn4yeckux
BeLlecTB, 06yC/NIOBIEHHOCTb NpeBpaLLeHNA BELWLECTB AENCTBMEM 3aKOHOB NPUPOAbI, NEPEX0s KOMYECTBEHHbIX N3MEHEHWIA
B KayeCTBEHHbIE U pa3pelleHne NpoTusopeyvunn. Bennka ponb aHaNIMTUHECKON XMMUM B CO34AaHUN HOBbLIX MaTepuanos,
CNOCOBCTBYIOLMX IKOHOMUM CbIPbA U dHEprum PacyeTHble M NpakTUYeCcKue 3agayn MNo3BONAIT CTyAeHTaM MNPUMEHUTD)
TeopeTuyeckme 3HaHMWSA Ha NpakTuke, yrnybuTb nNpouecc NOHMMaHUS ABNEHUN, 3aKOHOMEPHOCTEN, BAUAHUSA Pa3INyHbIX

(haKTOPOB Ha HUX.

Ona npoteccnoHanbHON AEeATENbHOCTU BbIMYCKHUKOB MO HanpaB/ieHUo “XuMuyeckas TexHonormsa” HeobxoOumel
HaBbIKW Ka4eCTBEHHOr0, KOJIMYECTBEHHOr0 U (PU3NKO-XMMMNYECKOro aHan3a. bakanaBp NCNosib3yeT MeToAbl, OCHOBaHHbLIE
Ha XMMUYECKNX peakumnax (XuMmnyeckmne Metogbl) UIN Ha U3MepeHumn prusnyeckmx napaMeTpoB, CBA3aHHbIX CO CBOMCTBaMU
onpenensemMoro BewecTBa ((PM3NKO-XMMUYECKMEe MeToabl aHaM3a) [ANa MPoBeAeHUS Hay4YHoMCCnenoBaTesIbCKOW

INeaTeNbHOCTU N NpakTuyeckon paboTe.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OMnK-1.1 MpepnaraeT NHTepNpUTaLmMio pe3ynbTaToB COBCTBEHHbIX
9KCNEepMMEHTOB N pacyeTHON-TeopeTnyecknx paboT ¢
MNCNOJIb30BaHNe TeopeTUYeCKNX OCHOB TPaAMLMOHHbBIX U
HOBbIX Pa3AesioB XMMnUu

OlMK-1.2 DopmMynmpyeT 3aKJII04EHUS U BbIBOAbI MO pe3ynbTaTaM
aHasnv3a IMTepaTypHbIX OaHHbIX, COBCTBEHHbIX
3KCMepMMeHTaslbHbIX N pacyeTHO-TeopeTnieckux paboTt
XMMWNYECKOW HanpaB/IEHHOCTM

OnK-1.3 PaboTaeT ¢ xmuMnyeckmmun BelecTBamum ¢ cobnoneHnem
HOpM TexHWKK 6e3onacHocTun

OlnK-4.1 MpoBoAUT nccnenoBaHMs CBONCTB BELLECTB 1 MaTepurasioB C
MCNoJib30BaHWE CEPUNHOro Hay4Horo obopynoBaHus

OlnK-4.2 lMpoBOAUT CTaHOapTHbLIE onepaunn Ans onpeneneHuns

XUMUNYEeCKOro v (pa3oBoro coctaBa BeleCcTB N MaTepuanos
Ha NX OCHOBE

OlnK-4.3 BnapeeT HaBblIKaMU KOHTPOJ1 OCHOBHbIX MapaMeTpoB
TEXHOJIOrMYeCcKoro npoLecca, KayecTBa Cbipbs U FOTOBOWN
npoayKumm

OlnK-4.4 CnocobeH NpoBOANTbL U3MEHEHNE NapaMeTpPoB npoLecca npu

M3MEHEHWUN CBONCTB CbIpbA
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DopMmbl Buabl 3aHATUN UToro 3.e.
KOHTpoONA 4yacos
(konun4yecTBo)
K KoHTp Jlek JNab Mp cPn KPAT (KoHTpoO cP
Jib
Kypc2 |Cem.3 |1 34 34 17 0.25 58.75 144 4
Kypc2 |[Cem.4 |1 1 34 34 0.35 53.65 22 144 4

O6bem ancunnanHbl 1 Buabl y4ebHom paboTbl Mo 3a04HoN hopme obyUeHus.

®DopMbl KOHTpONSA Buabl 3aHATUM WUtoro 3.e.
(konmyecTBO) Yyacos
3K 3a KoHTp Jlex Nab6 KPAT KoHTpo cP
Jb
Kypc 2 Cem. 3 1 8 10 0.25 3.75 122 144
Kypc 2 Cem. 4 1 1 8 10 0.35 8.65 117 144
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
3 Pasgen 1 MoHATME O XMMNYECKOM aHanunse 1-4 10 8 2 10 CobecepoBaHue. OT4HeT No
nabopaTtopHoun paboTe
3 KayecTBeHHbIN aHa/IN3 HEOPraHNUYEeCKNX NOHOB 5-8 8 8 2 10 TecTupoBaHue. OTYeT Mo
nabopaTtopHoi paboTe
3 Pa3zgen 3 KNCnoTHO-0CHOBHOE paBHOBeCKE 9-12 8 8 2 10 O6Ccy)XAeHne 0TYETOB
3 Paspen 4. PaBHOBecue B pacTBopax 13-16 8 10 2 10 KonnokesnyMm. OT4eT no
rnaopoJsIN3YILNXCS CONEN nabopaTtopHoi paboTe.
3 MpoMexxyTo4yHaa aTTecTaumsa: sK3ameH 17 0,25 SK3aMeH B YCTHOW hopme
4 Paspgen 5 MNoHATUE 0 KOIMYECTBEHHOM aHaun3e 1-4 10 6 2 10 Bnany-onpoc. OT4eT No
nabopaTtopHoi paboTe.
4 Pa3pen 6 BecoBble meToabI 5-8 8 8 2 10 Bnvu-onpoc. OT4yeT no
nabopaTtopHon paboTe.
4 Paszpnen 7 O6beMHble MeTOAbI 9-12 8 8 2 10 TecTupoBaHue. OT4eT No
nabopaTtopHon paboTe.
4 Pa3pen 8. dnsmko-xumMmyeckne MetToasl 13-16 8 12 3 10,75 Bnvu-onpoc. OT4yeT no
nabopaTtopHoi paboTe.
4 MpoMexxyTo4yHaa aTTecTaumsa: s3K3ameH 17 0,35 53,65 SK3aMeH B YCTHOW hopmMe.
UTOrro: 68 68 17 0.25 0.35 53.65 | 80.75

5.2. CTpyKTypa OUCUNNINHBI AN 3a04HOW hopMbl 0byveHus.

CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboThbl, BK/NlOYasA caMoCToATesIbHYI0 paboTy n
TPYBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b
1 4 5 6 7 8 9 10 11
Pa3zpen 1 MNoHATHME 0 XMMNYECKOM aHannse 2 2 30
Ka4eCcTBEHHbIN aHaJIn3 HeopraHN4YeCKUX MOHOB 2 2 30
Pazpen 3 KNcnoTHO-0CHOBHOE paBHOBECKE 2 2 30
Pazpen 4. PaBHOBecue B pacTBOpax rmapon3yoLWmnxcs Cosemn 2 4 30
[MpoMeXxyToYyHasa aTTecTaumsa: s3K3ameH 0,35 6,2
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CemMm Paspen pucumnnuHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
nb
1 2 4 5 6 7 8 9 10 11
Pasgen 5 MNoHATHE O KOJINYECTBEHHOM aHan3e 2 2 30
Pa3znen 6 BecoBble MeTOAbI 2 2 30
Pasznen 7 O6bemMHble MeTOAbI 2 2 30
Paspen 8. PU3MKO-XMMUNYECKME METOAbI 2 4 29
MpoMexxyToYyHasa aTTecTaumsa: 3K3ameH 0,25 6,2
UTOro: 16 20 0.6 12.4 239
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5.4. Copep>XaHue pa3aesnioB AUCUUNAUHbI (MOAyna) «<AHaAUTUYECKas XUMuUa», obpasoBaTesibHble TEeXHOJIOrMMU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9

Paspen 1 lNoHATMe 0 10 Paspen 1. NoHATMe o OMNK-1.1; OMNK-1.2; OMNK-1.3; | 3HaTb: TeopeTn4eckne MHpopMaTuBHasA nekums,

XUMNYECKOM aHanmnie XUMNYECKOM aHannie MKYB-1.1; NMKYB-1.2; OCHOBbI METO40B TPEeHNPOBOYHbIE 3a4aHunsA
CTpyKTypa 1 MKYB-1.3; NMKYB-1.4; nccnenoBaHmA
MeToLOoJIornyeckme XMMUNYECKOro cocTtaBa
acneKTbl aHaIMTUYeCcKomn BeLLLeCcTB N nx
XMMUK, ee MecTo B cucteme NPaKTUYeCKoro
HayK, CBA3b C MPAaKTUKON. NCMNO/Ib30BaHMNS, OCHOBHbIE
3HayeHne aHanMTU4YeckKomn MOHATUS N 3aKOHbI
XVMUX B pa3sBuTumn aHaIMTUYECKON XUMUK;
€CTeCTBO3HaHMA N TEXHUKUN npuemsl paboTbl No
NcTopnyeckune nepuoasl NCcCcNefoBaHUIO PasnyHbIX
pa3BuTuna. CoBpeMeHHoe BellecTB YMeTb: BewaTb
COCTOSIHME N TEHAEHUUN 3aa4n TeopeTn4ecKoro n
pPa3BUTMA aHaIMTUYECKON NpakTU4YecKoro
XUMUK. 3aja4n 1 Bbibop conepxxaHusa. BnapeTb:
MeToAa obHapy>XeHus un pacyeTHbIMU hopMyamm
naeHTudnKaumm aTomMos, 0J151 BbIpa>keHus
WOHOB N XMMUNYECKNX pe3ynbTaToB aHan3a.
coeanHeHnn ApobHbIN 1
cnMcTeMaTUyeCcKnn aHanms.
OCHOBHble XapaKTepUCTUKMN
MeTo[a aHanm3sa
NpaBuJIbHOCTb U
BOCMPON3BOANMOCTD,
Ko puLneHT
YYBCTBUTEJIbHOCTWU, Nnpeaen
0bHapy>XeHNs, HUXXHAA 1
BEPXHASA rpaHnLbl
onpegensemMbix
KOHLUEHTpauui

Paspnen 2. KayecTBeHHbIN 8 XyMn4yeckne MeTobl OlK-1.1; OMNK-1.2; OMNK-1.3; [ 3HaTb: TeopeTuyeckme WNHdopmaTnBHas nekums,

aHan3 HeopraHn4eckunx
MOHOB

aHanu3a lMoHATHne o
rpynmnoBbIX K
creundunyecknx peaktTmaax
N peakumsax AHanns3
KaTWoHOB Knaccugpukauumn
KaTWUOHOB: CysibupHas,
KNCJIOTHO-OCHOBHaA,
aMMmayvyHo-poctaTHas.
Knaccngukaums aHMOHOB.
AHann3 cyxoro BeLliecTsa

OMnK-2.1; OrK-2.2; OMNK-2.3;
OlK-2.4; NKYB-1.1;
MKYB-1.2; NMKYB-1.3;
MKYB-1.4;

OCHOBbI Ka4eCTBEHHOIr 0
aHanu3a, rpynnosble
peakTuBbl n
cneundguyeckne peakuumu;
Knaccudgukaumm KaTMoHoB
M @aHNOHOB; aHaNIn3 Cyxoro
BellecTBa YMeTb:
obpallaTbCa C XMMUYECKOoMn
nocynon n peakTusamu;
NPOBOANTbL HECJIOXKHbIN

TPEeHNPOBOYHbIE 3adaHNA
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

dusmyeckme n pusnkKo-
XUMU4yeckue Metoabl
KayeCTBEHHOro aHasnn3a.

XUMNYECKUIA SIKCMEPUMEHT;
pewaTb 3ada4v
TeopeTunyeckoro un
MPakKTU4eCcKoro
conepxaHus Bnapets:
HaBblKaMUN KayeCTBEHHOro
aHaM3a HeopraHu4yeckux
VIOHOB.

Pasgen 3 KucnotHo-
OCHOBHOE paBHOBecue

CoBpeMeHHble
npencTaBfeHNsA 0 KUCaoTax
M ocHoBaHuAX. Teopus
bpeHcTepna-Jloypu.
Knaccngukaumm KaTUOHOB-
cynbdunaHas, KUCJIOTHO-
OCHOBHas. aMMUa4Ho-
dochaTHag.
Knaccngukaums aHMOHOB,
BJINSIHNE pacTBOPUTENS.
KncnoTHble n 0OCHOBHbIE
CBOWCTBa pacTBOpUTENen.
Baunaxne npuponbl
pacTBopuTensa Ha cuny
KNUCJ1I0Tbl 1 OCHOBaHWA
KncnoTHo-oCHoBHOE
paBHOBecue B
MHOFOKOMMOHEHTHbIX
cuctemax. bydepHble
pacTBOPbI N UX CBONCTBA.
BydepHasa eMKoCTb
BbluncneHune pH pactsopos
He3apSXXEeHHbIX 1
3apSKEHHbIX KNCI0T 1
OCHOBaHWI,
MHOFOOCHOBHbIX KUC/10T "
OCHOBaHWin, CMecen KNCNoT
N OCHOBaHWN.

OMnK-1.1; OrK-1.2; OMNK-1.3;
OlK-2.1; OMK-2.2; ONK-2.3;
OMnK-2.4; NMKyB-1.1;
MKYB-1.2; NMKYB-1.3;
MNKYB-1.4;

3HaTb: TeopeTnyeckune
OCHOBbI KNCJIOTHO-
OCHOBHbIX PaBHOBECUN;
Ba)KHeNLIne Teopuu;
KNCJIOTHO-OCHOBHbIE
paBHOBECUs B
MHOFOKOMMOHEHTHbIX
cucrtemax YmeTb
OMNUCbIBaTb XMMU3M
KNCJIOTHO-OCHOBHbIX
paBHOBECUI Pa3NYHbIX
cucTeM, Bbl4ncnaTb pH
bydepHbIX cnctem,
NPOBOANTbL HECJI0XKHbIN
XVMUYECKUI 3KCNEPUMEHT,
pewaTb 3aga4u
TEeopeTn4YeckKoro n
NMPakTU4YecKoro
copepxaHua BnageTb:
HaBblKaMW Ka4eCTBEHHOIro
onpeaeneHns KNCIoT n
OCHOBaHWI; pacyeToB
TEeopeTn4yeckoro n
NMPakTU4YecKoro
copepxaHus.

WHdpopmaTnBHasa nekums,
TPEHUPOBOYHbIE 3a4aHNS

Pa3zpnen 4. PaBHOBecue B
pacTBopax
rMaposN3yIoLNXCSA Conen

Fvpponns conen. Tunbl
rMAPOJIN3YIOLLNXCS CONEN.
MexaHun3m
rMAPOJSINTUYECKOrO
pacuienneHuns. Crnocobsbl
ycuieHnsa n nogasneHuns
rngponmsa. CTeneHb n
KOHCTaHTbl FrMaponmsa.

OlMK-1.1; OMNK-1.2; ONK-1.3;
OMNK-2.1; OMK-2.2; OMNK-2.3;
OMnK-2.4; NMKyB-1.1;
MKYB-1.2; MKYB-1.3;
MNKYB-1.4;

3HaTb: TeooeTUYeckmne
OCHOBbI FMAPOIN3a Cosen
pa3/IN4YHOro Tuna; cnocobwl
ycnneHna n nogaBneHuns
rMaposin3a YMeTb:
COCTaBAATb XUMU3M
NMpOLLeCCOB rMApoAn3a;
obpallaTbCs C XMMUYECKOoWn
nocynon n peakTusamu,
npoBOANTb HECNOXHbIN
XUMUYECKUIN SOKCMNEPUMEHT,;
pewaTb 3agauun

MHpopMaTuBHasA nekums,
TPEeHUPOBOYHbIE 3aaHNSA
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

TeopeTnyeckoro u
NPakTU4YeCcKoro
coaepxaHus.
BnapeTb:HaBblkaMu
yrnpasJ/ieHns npoLeccamm
rmaposansa conemn
pa3fIN4YHOro Tuna u
NCNosb30BaHMe peakumi
rMAposan3a B Ka4eCTBEHHOM
aHan3e HeopraHM4yecknx
BELLeCTB, a Takxe
pacyeTHbIMU OopMyamMum
015 Bblpa>keHuns
pe3ysibTaTOB aHaJu3a.

Pasgen 5 MNoHsaTne o
KOQIM4ecTBeHHOM aHanunse

10

MoHATHE O
KOJIM4ecTBeHHOM aHasnunse.
Llenb n 3agayn

KOJiIn4eCTBEHHOIO0 aHann3a.

Knaccngukaumsa metonos

KOJIN4eCTBEHHOIo0 aHasn3a.

CTaTnctmyeckas
obpaboTka pe3ynbTaToB
KONIMYECTBEHHbIX
onpegeneHnin. Teopns
ownbok. MoHATMe o
3Havawmx umdpax. Posb
KOJINYEeCTBEHHOrO aHain3a
B NpoBefeHnn
aHaINTUYECKMX
nccnenoBaHun.

OMnK-1.1; OrK-1.2; OMNK-1.3;
OlK-2.1; OMK-2.2; ONK-2.3;
OMnK-2.4; NMKyB-1.1;
MKYB-1.2; NMKYB-1.3;
MNKYB-1.4;

3HaTb: TeopeTnyeckumne
OCHOBbI METOLLOB
KOJIN4EeCTBEHHOr O aHasn3a
N X NPaKTU4YeCcKoro
NCnosib30BaHuS,
Knaccnukaumio
PU3NKOT-XUMUNYECKNX
MEeTOZ0B aHa/M3a, Npuembl
paboTbl MO UCCenoBaHMIO
pa3/INYHbIX BEWeCTB YMeTb
obpallaTbCa C XMMUYECKOon
nocynon n peakTusamu;
NMPOBOANTbL HECJIOXKHbIN
XVMUYECKUNIA SKCNEPUMEHT,
pelwaTb 3aga4yn
TEopeTNYecKoro n
NpPakTU4YeCcKoro
cofep>xaHus, NpoBOANTb
CTaTUCTUYECKYIO
06paboTKy pe3ysnbTaToB
aHanusa. Bnagetsb:
HaBblKaMWu
KOJIN4ECTBEHHOrO aHan3a
HeopraHU4yeckmnx NOHOB, a
TaK>Xe pacyeTHbIMU
dopmynamu ans
Bblpa>keHNs pe3ysibTaToB
aHam3a

WHdpopmaTnBHas nekums,
TPEHUPOBOYHbIE 3a4aHNS

Pa3zpnen 6 BecoBble MeTOAbI

paBMeTpUYECKUA MeToA
aHanm3a. OCHOBHble
3aKOHbI N MOHATKUS,
nexawme B OCHoBe
rpaBUMeTPUYEeCcKOro
MeToda aHanuM3a.

OlMK-1.1; OMNK-1.2; ONK-1.3;
OMnK-2.1; OMK-2.2; OMNK-2.3;
OMnK-2.4; NMKyB-1.1;
MKYB-1.2; MKYB-1.3;

3HaThb: TeopeTnyeckmne
OCHOBbI BECOBOIO aHaM3a
N ero npakTuyeckoe
ncnosib3oBaHume, NpnemMsbl
paboTbl MO UCCenoBaHMIO
BeLLeCcTB 3TUM MeTOAO0M.

MHpopMaTuBHasA nekums,
TPEeHUPOBOYHbIE 3aaHNSA
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
CyLWHOCTb YMeTb: obpalatbcs C
rpaBUMeTPUYECKOro XVMUYECKOM Nocyaon 1

aHanm3a, npenmMyLlecTsa u
HefoCTaTKN MeToAa.
OCHOBHbIE 3Tanbl 1
onepauuu B
rpaBUMeTpPUYeCcKoM
aHanumse. Ocaxpaemas n
rpaBuMeTpuyeckas gopma
onpenensemMoro BeLlecTsa,
TpeboBaHus
npeabaBAsSeMble K HAM
M3MeHeHNs cocTaBa ocagka
Mpu BbICYLUNBAHUN 1
rnpokKanneaHuu,
rpaBuMeTpuYecKuin hakTop
PacyeT HaBecok
onpenenseMoro BeLiecTsa
M ocaguTens. sisneHne
coocaxkaeHus. NpumeHeHne
OpraHnyecknx ocagutenen
AHannTn4eckme Bechl.
YyBCTBMTENILHOCTbL BECOB
dakTopbl, BAKFIOWME Ha
TOYHOCTb B3BELUNBAHUS
TexHnKa B3BeLINBaHUA.

peakTuBamm,NpoBOANTb
HECNOXXHbIA XUMUYECKUI
3KCMNEPUMEHT; pelaTb
3aa4n TeopeTUYeCcKoro n
NMpakTU4YecKoro
cofep>xaHus no
pe3ysnbTaTaM BECOBOrO
aHanu3a. BnageTsb:
HaBblKaMM
rpaBMMeTpPUYeCcKoro
aHasm3a HeopraHn4Yecknx
VIOHOB, a TakXxe
pacyeTHbIMK hopMynamm
015 Bblpa)KeHns
pe3ynbTaToB aHaau3a.

Pazpgen 7 O6beMHble
MeToAbl

OCHOBHbIE NOHATUA.
DKBMBAJIEHT, MOJISIPHas
Macca 3KBMBaJIeHTa
Cnocobbl Bblpa)keHus
KOHLEeHTpaLnn pacTBOPOB.
TuTposaHue. Npnemsl
TUTPOBaHUA: NpsMoe 1
KoCBeHHoe. To4ka
3KBMBaIeHTHOCTU. MeToAbl
onpegeneHus
3KBUBAJIEHTHOM TOYKMN
TUTPOBAHUSA B pa3JINYHbIX
MeTonax.
TuTpuMeTpn4ecknn
aHanm3. OCHOBHbIE 3aKOHBbI,
nexaume B oCHose
TUTPUMETPUYECKOTO
aHanu3a TpeboBaHua K
peakumnam B
TUTPUMETPUYECKOM
aHanuse Knaccugumnkaums
MeTo40B

OMnK-1.1; OMK-1.2; OMNK-1.3;
OlK-2.1; OMK-2.2; ONK-2.3;
OMnK-2.4; NMKyB-1.1;
MKYB-1.2; NMKYB-1.3;
MNKYB-1.4;

3HaTb: TeopeTnyeckumne
OCHOBbI TUTPUMETPUYECKNX
MEeTOLO0B U NX
npakTnyeckoe
NCnosib30BaHMe, OCHOBHbIE
NMOHATUS N 3aKOHbI
obbeMHoOro aHanunsa;
XapakKTepHble CBOMWCTBaA
aHaNM3NpyeMbIX BELLECTB;
Knaccugukaumo MeTonoB
06BbeMHOro aHanunsa
npuembl paboTbl No
NCCNefoBaHWIO pa3sinyHbIX
BELLECTB N pacyeTHble
dopmMyJibl. YMETb:
obpallaTbCs C XMMMNYEeCKomn
nocynomn n peakTusamu,
MPOBOANTb HECJI0XKHbIN
XVMNYECKNIA SKCNEPUMEHT,
pewaTb 3aga4un
TeopeTM4ecKoro n
NpPakTUYeCKoro

WHdpopmaTnBHas nekums,
TPEHUPOBOYHbIE 3a4aHNS
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Cem HaunMeHoBaHue TeMbl TpynoeMKocTb (Yachl) CopepxaHue dopMupyeMblie Pe3synbTaThl OCBOEHMUA ObpasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
TUTPUMETPUYHECKOr o copepxaHusa. BnageTb:

aHanusa AungomeTpus,
ankanumeTpusa. CTaHgapThl
M TUTPaHTbI KNCJIOTHO—
OCHOBHOIr0O TUTPOBaHMA
KWUCNOTHO-OCHOBHbIE
MHAWKaTopsbl. Mpumepsbl
MpPakTU4ecKoro
npuMeHeHus (TUTpoBaHne
KWCJI0T,0CHOBaAHUM, CMecen
KUCNIOT 1 cMecen
OCHOBaHWA).
KomnnekcoHoMeTpunyeckoe
TUTpOBaHwue. NoHATne o
KomnaekcoHax. Crnocobebl
KOMJIEKCOHOMETPUNYECKOro
TUTPOBaHUA: NMpsAMoe,
KocBeHHoe. [pumepsbl
NMpakTU4YecKoro
NMPUMeHEeHNA MeTO40B
KOMMJiekce HO
MeTPUYECKOro TUTPOBAHUS
OKncAnTenbHo-
BOCCTaHOBUTENbHOE
TUTPOBaHNe
Knaccndukaumsa meTonos o
KUCINTENbHO-
BOCCTAHOBUTEJIbHOIO
TUTPOBaHUA MO TUNY
TUTpaHTa. TpeboBaHUA K
BelwecTBaM 1 peakLunsm B 0
KUCIINTENbHO-
BOCCTaHOBUTE/IbHOM
TUTPOBaHUN. HOMKaTOpPLI:
OKUCINTENbHO-
BOCCTaHOBUTEJIbHbIE,
cneumndguyeckue,
HeobpaTuMble. MNprMepsl
npakTU4eckoro
NMPUMeHEHNA METOL0B OKUNC
NNTENbHO-

HaBblkaMn 06beMHOro
KOJIMYEeCTBEHHOro aHasn3a
HEOpraHN4YecKnx NOHOB N
pac4yeTHbIMN POPMYyIaMu
OJ151 BbIpa>keHus
pe3ynbTaToB aHanu3a

BOCCTaHOBUTENIbHOIO

TUTPOBAHUSA.
Pasnen 8. ®usnko- ObLwas xapakTepucTuka OlK-1.1; OMNK-1.2; ONK-1.3; [ 3HaTb: TeopeTuyeckme WNHdopmaTnBHas nekums,
XUMUNYeckne MeToabl WHCTPYMEHTabHbIX OMNK-2.1; ONK-2.2; OCHOBbI (pr3unKo- TPEeHNPOBOYHbIE 3a4aHunsA

MeTonOoB. MNpaMble 1
KOCBEHHble MeToAbl.
MpeumMyuiecTBa

MKYB-1.3; MKYB-1.2;
MNKYB-1.1;

XUMUYECKNX MEeTOo00B
nccnenoBaHus
XMMWYECKOro cocTaBa
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Cem HaunMeHoBaHue TeMbl TpynoeMKocTb (Yachl) CopepxaHue dopMupyeMblie Pe3synbTaThl OCBOEHMUA ObpasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
WHCTPYMEHTasbHbIX BELLLeCTB N X
MeTonoB Knaccudukauns npakTnyeckoe

WHCTPYMEHTasbHbIX
meTonoB CnekTpasibHble
MeToAbl aHanm3sa
MoneKkynsipHble CneKkTpbl
NOrIoLLEeHMNS.
DNIeKTPOHHbIEe,
kKonebaTenbHble N
BpallaTesibHble CMEeKTPbI.
CnekTpbl BewecTs B YO- 1
BuanMonm obnactax. 3akoH
byrepa-JlambepTa-bepa
CeeTonorsolieHne n
CBeTOMNpoOnycKaHue.
MonsipHbIA 1 yAenbHbIN
KO3(ppnumeHTsI
norsoLeHmns
DOTOKONOPUMETPUSA U
criekTpodoTomMeTpus.
Cnocobbl onpepeneHns
KOHLIeHTpaLunn pacTBOpPOB.
doTomeTpuyeckoe
TUTpoBaHue. CBA3b
aHaIMTUYECKoro curHana c
KOHLUEeHTpaumnen
onpenensemMoro
coefnHeHnsa. AnnapaTypa.
[MpakTnyeckoe
npuMeHeHwue.
INeKTpoOXmMmnyeckme
MeToAbl aHanm3sa
INeKTpoOXmMMmnyeckme
Aa4enkun. NHONKaTopHbIN
3N1eKTPOA N 31eKTpos,
CpaBHeHUS.
Monspn3aumnmoHHble KpuBble
W X NCNOJib30BaHne B
pa3/INYHbIX
INEKTPOXUMUNYECKNX
MeToAax.
XpomaTorpagunyeckume
MeTOoAbl aHaAn3a.
OnpepeneHune
XpomaTorpacdun. NMoHaTne
0 MOABWXHON 1
HenoABM>XHONM (ha3ax.
Knaccngukaums metonos

ncnosib3oBaHMe, OCHOBHbIE
NMOHATUS N 3aKOHbI
WHCTPYMEHTaJIbHbIX
MeTOoOB aHaNn3a;
XapakKTepHble CBOMNCTBaA
aHaNM3npyeMbIX BELLECTB,
Knaccngukaumio gusnko-
XUMUNYECKMNX METOO0B
aHanusa, npuemsl paboThl
no nccaepoBaHUO
pPa3/INYHbIX BELLECTB.
YMeTb: obpalatbes C
XMMNYECKO Nocyaon n
peakTuBaMu, NPoBOANTb
HECJI0XKHbIN XUMNYECKUIA
3KCMNepuMeHT C
Ncnosib3oBaHNEM
husnyveckunx npnbopos,
pelwaTb 3aga4yu
TeopeTnyeckoro n
NpakTU4YeCcKoro
cogepXaHus. BnageTsb:
HaBblKaMu
KOJIN4eCTBEHHOr O aHan3a
HeopraHn4yecknx MOHOB
HU3NKO-XUMNYECKUMUI
MeTohaMu, a Takxe
pacyeTHbIMU opMyamMum
ONA BblpaXKeHNs
pe3y/bTaToB aHa/uM3a.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

Mo arperaTHOMY COCTOSIHUIO
MOABUXHOW U
HenoABMXXHOW a3, Nno
MexaHn3My pa3feneHus, no
TEXHUKE BbIMOJIHEHUS.
Cnocobbl nonyyeHns
XpoMaTorpaMmm:
(POHTasNbHbIN,
BbITECHUTEJIbHbIN,
3/II0€HTHbIN). OCHOBHbIE
rnapamMmeTpsbl
XpomaTorpamMmmbl. OCHOBHOe
ypaBHeHMe
XpomaTorpaduu.
CenekTMBHOCTb "
3h(PeKTNBHOCTb
XpoMmaTorpapunieckoro
pasneneHus.
KayecTBeHHbIN n
KOJINYECTBEHHbIN
XpoMaTorpauyeckunin
aHanm3. ObnacTtu
MPUMEHEHNS.

NTOrO:

68

16
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
Pa3zpgen 1 MoHATME O XMMNYECKOM aHanu3e OCHOBHble XapakKTepPUCTUKN MeToAa aHaAn3a: NpaBuJIbHOCTb U BOCNPOU3BOAUMOCTb, 2
KO3(PPULNEHT YyBCTBUTENBHOCTU, Npefen obHapyXeHUS, HXKHAA N BEPXHAA rpaHuLbl
onpegensemMbiX KOHLEHTpaLmi
Pa3zpen 2. KavyecTBeHHbIN aHann3 dusnyeckme n PUsNKo-XMMmn4eckmne MeTobl Ka4eCTBEHHOIO aHaln3a. 2
HEeopraHM4YecKnx NOHOB
Pa3pen 3 KncnotHo-ocHOBHOE paBHOBecCKe BycdepHble pacTBOpbI U NX CBONCTBa. bydepHas eMmkocTb BbluncneHve pH pactsopos 2
He3apsXKEHHbIX N 3apSXXEHHbIX KNCJIOT 1 OCHOBaHWN, MHOMTOOCHOBHbLIX KUCJIOT M OCHOBaHWRA,
cMecen KUCI0T M OCHOBaHWUM.
Pa3zpnen 4. PaBHoBecme B pacTBOpax Cnocobbl ycuneHusa v nogasneHuns ruaponmnsa. CteneHb U KOHCTaHTbl FTNAPOAn3a. 2
rMapoan3yrLNXCsa coslen
Pa3gen 5 MoHATHE O KOSIMYECTBEHHOM aHanu3e | HaBecka. OCHOBHbIE 3aKOHbI KOJIMHECTBEHHOr0 aHasnsa. 2
Pa3gen 6 Becosble meToabl paBnmMeTpUs. 2
Paszpgen 7 O6beMHble MeTOoAbI 3aKOH 3KBUBANEHTOB. 2
Pazgen 8. Pn3nkKo-xmuMmnyeckne MmetToabl OCHOBHbIe 3aKOHbl DXMA 3
NTOro: 17

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>XaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

pH 6ydepHbIx pacTBOpoB. [pakTnyeckas 3agaya No onpeneneHnio HEM3BECTHOrO KaTUoHa
1-6 aHannTn4eckux rpynn. Caoava Teopetmyeckoro 61oka 2.

CemMm Ne paspena pUCUUNIUHBI HauMmeHoBaHue nabopaTopHbix paboT Ob6beM B HYacax
[0 ]::]0) 390 0390
1 2 3 4 5 6
Pazpen 1 MNoHATHE 0 XMMNYECKOM aHan3e Ka4vecTBeHHbIN aHann3 BeogHoe MHCTpykTaxk no Tb OnpepeneHne 4yBCTBUTENbHOCTY 8 2
aHa/IMTMYECKUX peakunin. PelieHre TMNOBbLIX 3a4a4. AHa/IM3 KaTUOHOB ]-3 aHaIMTUYECKNX
rpynn (KUCJ0THO-OCHOBHaA Knaccugukaums). KOHCTaHTa 1 cTeneHb auccoumaumm Tunosble
pacyeThl.
Paspen 2. KayecTBeHHbIN aHann3 CuctemMaTUYeCKMI aHan3 CMecu KaTUOHOB 1-3 aHaNUTU4ecKnx rpynn (KUCA0THO-OCHOBHas 8 2
HeopraHn4yeckmnx NoHoOB Kknaccmdpmkaumns) PacyeT pH n pOH cunbHbix 1 cnabbix 3nekTpoanToB MpakTnyeckas 3agada
rno onpepfenieHnio HeM3BeCTHOro KaTnoHa 1-3 aHanutuydeckux rpynn Coadvya TeopeTmn4eckoro
6s10ka 1.
Pa3zgen 3 KncnotHo-oCHOBHOe paBHoOBecCHe AHann3 KaTMOHOB 4-6 aHaNINTNYECKUX rpynn (KNCOTHO-OCHOBHAaA Knaccugukaums). PacyeTt 8 2
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06bem B yacax

Cem Neo paspena puCLUUNINHDbI HauMmeHoBaHue nabopatopHbix paboTt
o®0 30 0390
1 2 3 4 5 6
Pa3pen 4. PasHOoBecue B pacTBopax AHann3 aHNOHOB PacyeT cTeneHn n KOHCTaHT ruaponansa. lNMpakTuyeckas 3agada no 10 4
rMapoan3yrLNXCsa coslen onpejeneHnto HeM3BeCTHOro aHnoHa. Caaya TeopeTmyeckoro 6yoka 3.
Pa3zpnen 5 MoHATUE O KOINYECTBEHHOM aHann3e | KonmyecTBeHHbIN aHann3 paBuMeTpuyeckuii aHanms. OnpeneneHune cogep>xaHusa bapus B 6 2
xnopunae 6apusa. Tunosble pacyeTbl B rpaBUMeTPUN.
Pa3pnen 6 Becosble MeTOAbI KncnoTHo-oCHOBHOE TUTpoBaHue. AunamnmeTpusa. OnpeneneHne KapboHaTHOM XEeCTKOCTH 8 2
BoAbl. TNoBble pacyeTbl B TUTpuMeTpun Caadva TeopeTudeckoro 6s10Ka 4.
Pazpen 7 O6beMHble MeTOAbI KomnnekcoHoMeTpuyeckoe TUTpoBaHue. TpunoHomeTpua. OnpepeneHne obLien XXecTKocTu 8 2
BOAbl. PacyeT KpMBbIX TUTPOBAHUA. OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE METOAbl aHan3a.
MNepmaHraHaToMeTpusa. OnpeneneHne coaep)xaHus xenesa B cosiv Mopa. PacyeTsl
SKBVBAJIEHTOB B Pe0OKC- MeToAaxX
Pa3zpen 8. ®n3nKo-xmMmnyeckme MmeToabl DU3NKO-XUMMNYECKUe MeToabl aHannsa doTokonopumeTpus OnpeaeneHne Meam B pacteope 12 4
cynbaTta Megun CtaTuctnyeckan obpabotka pesybTaToB aHanM3a.
NTOro: 68 20

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
Pazgen 1 MNoHATUE O XMMUYECKOM aHan3e MeToAbl 0Cca)KAeHUs 1 coocaxkaeHuns. NMpMmMmeHeHne HeopraHn4Yecknx n 1-4 10 30
OpraHMYecKnx peareHToB A1 oCa)kAeHns. MeToabl OTFOHKW BO3rOHKa, Hepens
onctTunnsauus. Pedepar.
Pa3zpnen 2. KayecTBeHHbIN aHann3 XvMunyeckmne Mmetoabl aHanmsa lMoHATME O rpynnoBbIX U cneunuyecknx peaktTmasax 5-8 10 30
HeopraHM4YecKnx NOHOB 1 peakumax AHann3 KaTUOHOB. AHaIM3 aHNOHOB du3snyeckne n MU3NKo-XxuMn4eckne |Hegenun
MeTOobl Ka4eCTBEHHOro aHaans3a. Pedepar.
Pazpgen 3 KncnotHo-ocHOBHOE paBHOBecKe CoCTOosiHMe BeLLecTB B MAeasibHbIX U peasibHbix cucteMmax CTpykTypa pactBopuTenen | 9-12 10 30
n pacteopoB ConbBaTauus, MoHM3auUns, anccoumaumsa. NoeseneHne sNeKTPOAMTOB U | Hegenun
HE31IeKTPONTOB B pacTBopax Teopus Oebas-Xiokkensa PacyeTHoe
3afaHve.KoapdnuneHTbl akTUBHOCTM KOHUEHTPaLMOHHbIE KOHCTaHTbl. OnncaHne
CNOXKHbIX paBHoBecui. ObLasa n paBHOBECHasa KOHLeHTpauuun. PacyeTHoe 3agaHue.
Pa3spnen 4. PaBHoBecue B Fvpponns conen. Tunbl TMAPONN3YIOLLNXCA coler. MexaHn3M rMgposIMTUYEeCKOro 13-17 10 30
pPacTBOPaxXrMApOSIN3YIOLLNXCA CONen pacwenneHns. Cnocobbl ycnneHua n nogasneHns rugponmsa CrteneHb U KOHCTaHTbl | Heaenu
rngpoan3a. MUCbMeHHbIN 0TYeT
Pa3pen 5. NoHATWe 0 KOIMHECTBEHHOM CraTtuctuyeckas obpaboTka pe3ysibTaToOB KOMHYECTBEHHbIX onpeaeneHnin. Teopus 1-3 10 30
aHause ownbok. PacyeTHoe 3adaHue. Hepenn
Paspen 6. BecoBble MeTOAbI CyLWHOCTb rpaBMMEeTPUYeCcKOro aHaansa, npemmMyLiecTsa U He4oCTaTKM MeToha 4-6 10 30
N3MeHeHnsa cocTaBa ocajKa Mpw BbICYLUMBAHUN U NMPOKaINBaHUN, Hepenm
rpaBMmeTpuyeckunii chakTop PacyeT HaBeCcoK onpeaensaemMoro BewecTsa 1
ocaguTens.PacyeTHoe 3afjaHue.
Pazpgen 7 O6beMHble MeTOAbI OcaguTtenbHoe TuTpoBaHue Knaccndurkaums MeTo0oB 0CaauTeNIbHOro TUTPOBaAHMS, 10-12 10 30
TpeboBaHMA K BeeCcTBaM N peakumnsm B ocagnuTeslbHOM TuTpoBaHUn Cnocobbl Hepenn
onpeaeneHns 3KBUBAJIEHTHON TOYKM TUTPOBAHUSA, UHANKATOPLI. MpuMepsl
NMPakTU4eCKOoro NpMMeHeHNa MeToA0B OCaANTENbHOro TUTPOBaHMA. OTYeT.
KncnoTHo-ocHOBHOe TUTpoBaHue. Aunammetpusa. OnpeaeneHmne KapboHaTHOM
XKECTKOCTM BOAbl. TUMNOBbIE pacyeTbl B TUTPUMETPUN
Pa3zpen 8 ®u3nko-xuMmnyeckme MeTonbl ObLas xapakTepucTuka MHCTPYMEHTasIbHbIX METOA0B NpsAMble N KOCBEHHblE 13-15 11 29
MeToabl. lNpenmyLecTBa MHCTPYMEHTallbHbIX MeToL0B Knaccudukaumns Hepenn
MHCTPYMEHTaNlbHbIX MEeTOA0B. YCTHbIN 0T4YeT. CnekTpajibHble MeToAbl aHann3a
MonekynsapHble CNeKTpbl NoraoLweHns. 3akoH byrepa-JlambepTa-bepa.
CseTonorsioweHne n ceetonporyckaHne ®oTOKOJIOPUMETPUSA 1
cnekTpodoTomeTpmsa Cnocobbl onpeaeneHns KoHLeHTpaLunum pacTBOPOB.
doToMeTpMnyeckoe TUTposaHme PacyeTHoe 3ajaHue
NTOro: 81 239
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5.9. KaneHpapHbin rpacdukK BocnuTaTesibHOW paboTbl N0 AUCUMNJIMHE

Moaynb

LaTa, MecTo npoBeaeHus

HasBaHue MeponpuaTus

dopMa npoBeneHus
MeponpusaTus

OTBeTCTBEHHbIH

HdocTu>xeHus
obyyalowuxcsa

Monaynb 3 YyebHo-
nccnenoBaTenbCckas u
Hay4YHO-UccnenoBaTesibCKas

Katheapa xumnm n ®XMN.
CeHTa6pb 2024

Posib 0Te4eCTBEHHbIX
YYEeHbIX B pa3BUTUN
AHANNTUYECKOW XUMUN

becepa-gunckyccus

MunHakoBa A.B.

OMnK-1.1; ONK-1.2; OMNK-2.4;
MKyB-1.1;

0eAaATesIbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblsiKa
Monosa, A.A. (Makonckunin rocy 4apCTBEHHbIN http://lib.mkgtu.ru:8002/libdata.php?id=2000016937&DOK=0
TEXHOJIOrNYeCKUN YHUBEPCUTET). AHaNUTU4YeCcKas XMmMms. 21788&BASE=0007AA

MpakTUKyM Mo Ka4yeCcTBEHHOMY aHanun3y : y4eb.-meToa,.
rnocobue ana CTyAeHTOB XMMUYECKMX creunansHocTen / A.A.
Monoga ; ®enep. cnyxba no Hap3opy B chepe obpasoBaHUsA
1 Haykun, Makon. roc. TexHo. yH-T. - Mawnkon : A.A.
puropenko, 2010. - 122 c. - Mpwun.: ¢. 116-122. - bubnvorp.:
c. 115 (11 Ha3B.)

543(07) N 58 Nonosa, A.A. (Makonckui rocyaapctBeHHbin | http://lib.mkgtu.ru:8002/libdata.php?id=2100000863
TEXHOJIOrNYeCKUn YHUBEpPCUTET). AHannTnyeckas XumMums.
lMporpammMa 1 KOHTPOJIbHbIE 3a4aHNSA A9 CTYAEHTOB
TEXHOJIOrNYeCcKnx By30B 3a04HON hopMbl 06y4eHuns / A.A.
Monoga ; ®epep. cnyxba no Haasopy B chepe obpasoBaHMA
1 HayKun, Mamkon. roc. TexHOs. YH-T. - Mankon : A.A.
puropenko, 2010. - 60 c. - Mpwun.: c. 46-58

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

HasBaHue CcblniKa

XKebeHTses, A. . AHanuTnyeckaa xumMmsa. Xummnyeckune https://znanium.ru/catalog/document?id=466059
MeToAbl aHanu3a : y4ebHoe nocobue / A.N. XXebeHTses, A.K.
XepHocek, W.E. TanyTb. — 2-e n3a. — Mocksa : UH®PA-M,
2026. — 542 c. — (Bbicwee obpa3zoBaHue). - ISBN
978-5-16-021133-6. - TeKCT : 31€KTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2214877

XKebeHTaes, A. N. AHannTnyeckas XumMms. https://znanium.ru/catalog/document?id=464552
XpomaTorpaduyeckme metToabl aHaau3a : y4ebHoe nocobue /
A.N. XXebeHTaeB. — MockBa : UHOPA-M, 2025. — 206 c. : un.
— (Bbicwee obpa3osaHue). - ISBN 978-5-16-006615-8. -
TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2208352

AHanuTnyeckas xmmusa : y4ebHuk / H. N. MoB4yaH, P. T. https://znanium.ru/catalog/document?id=453298
PomaHoBa, T. C. N'opbyHoBa [u ap.]. — MockBa : UHOPA-M,
2025. — 394 c. — (Bbicwee obpa3zoBaHue). — DOI
10.12737/12562. - ISBN 978-5-16-019473-8. - TekcT :
3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2168772

YyebHo-MeToAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOW paboThl 06yYaloLINXCS U3 Ynucna
WHBAJINIOB W JINL, C OrPaHUYEHHBLIMUM BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnanTCA B popMax,
aJlanTUPOBAHHbIX K OrPaHNYEHNSAM X 300P0BbSA U BOCNPUATUSA MHDOPMaLUUn:

ONs nuu C HapyLWeHUaAMM 3peHuns:

e B NevyaTHon hopMe yBEIMYEHHbLIM LPUGDOTOM,
B (hopMe 3/1eKTPOHHOr0 AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vaTHoun hopMe Ha sA3blke bpanns.

Ons nuuy C HapyweHuamMm cnyxa:

e B nevyaTHomn opme,
¢ B (bOpMEe INEKTPOHHOIr0 AOKYMEHTA.

ONns nuu C HapyLleHsaMM ONopHO-ABUraTeIbHOro annaparTa:
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e B nevyaTHom opme,
e B (DOPME SNEKTPOHHOIr0 OKYMEHTA,
e B hopMe ayanocpanna.
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7. ®OHA, OUEHO4YHbIX CPencTB AN NPoBeneHUs NPOMEe>XYTOYHOMU

aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

0390

cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

OMNK-1.1 MNpeanaraeTt UHTepnpuTaLmnio pe3ynbTaToB COOCTBEHHbIX IKCMEPMMEHTOB N pacyeT

NCMNOoJIb30BaHNE TeopeTU4eCkKn

X OCHOB TpaANLUMNOHHbLIX N HOBbI

X pa3genos XuMunm

HOJNI-TeopeTnyeckux paboT ¢

4 8 MeToabl 06paboTku n
BU3yasiM3aunn pesysibTaToB
XVWMMYECKOro 3KCnepmMMeHTa

56 56 Hay4Ho-nccnepnosaTenbckas
paboTa

2 2 O3HakKoMUTesIbHas NpakTuKa

8 9 MoaroToBKa K npouenype
3aWnThl 1 Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaAnuKaunmoHHom paboTsl

6 9 XUMUa NpupoaHbIX
COeAVNHEHNI N OCHOBBI
6roxumMmmn

6 6 Lncpposasa TpaHchopmaums
oTpacau

7 9 dusnyeckme metToabl
ncceJoBaHNs B XMMUM

3 8 MeTonbl pa3zgeneHnsa n
KOHLLEHTPMPOBaHUA

34 34 OpraHuyeckas xuMus

34 34 AHanuTuyeckas xmMus

12 12 O6Lasn n HeopraHnyeckas

XNMUA

OMNK-1.2 ®opmynnpyeT 3ak04eHNs U BbIBOAbLI N0 pe3ysbTaT

SKCNEePMMEHTAJIbHbLIX N pacHeT

HO-TeopeTn4eCkKunx pa60T XNMKN

Yyeckon HanpaBJIEHHOCTU

aM aHa/n3a NNTePaTyPHbIX AaHHbIX, COBCTBEHHbIX

4 8 MeTonbl 06paboTku 1
BM3yasn3aumnm pesynbLTaToB
XMMWNYECKOro 3KCrnepnmMeHTa

56 56 Hay4Ho-nccnepoBaTtesibCcKas
paboTa

2 2 O3HakoMUTeJIbHas NpakTuKa

8 9 MogroToBka K Npoueanype
3alWKnThl U Npoueaypa
3aLLNTbl BbIMYCKHOWN
KBaJIMunKaumoHHo paboTbl

6 9 XvMunsa npupoaHbIX
COeJHEHUNN N OCHOBBbI
6roxummmn

6 6 Undposasa TpaHchopmaums
oTpacau

7 9 dusnyeckme metoabl
nccaefoBaHUsA B XMMUn

3 8 MeTonbl pa3zgeneHnsa n
KOHLIEHTPYPOBaHUSA

34 34 OpraHunyeckas xmmus

34 34 AHannTn4yeckas XmMMms

12 12 Obuwasn n HeopraHuyeckas

XnMna

OMNK-1.3 PaboTaeT C XUMNYECKUMU BELLLECTBAMU C COBII0OAEHNEM HOPM TEXHUKN 6e30nacHoCTun

4 8 MeTonbl 06paboTku 1
BM3yasn3aumnm pesynbLTaToB
XMMWNYECKOro 3KCrnepnmeHTa

56 56 Hay4Ho-nccnepoBaTtesibCcKas
paboTa

2 2 O3HakoMUTeJIbHas NpakTuKa

8 9 MogroToBka K Npoueanype

3alWuUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpamMmbl
6 9 XUMna npupoaHbIX
COefHEHWUIN N OCHOBHbI
6rnoxmmmm
6 6 Lncdposasa TpaHchopmaums
oTpacaun
7 9 dunsnyeckmne MeToabl
nccaeoBaHns B XMMUM
3 8 MeToAbl pa3zgeneHnsa n
KOHLLEHTPMPOBaHUA
34 34 OpraHuyeckas xuMus
34 34 AHannTn4eckas xmmMms
12 12 O6buan n HeopraHnyeckas

XNMUA

7.2. OnucaHue nNokKasartesnen u KputepueB oueHUuBaHuA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax UuXx CbOpMHpOBaHMﬂ, onucaHue WKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB 0OyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTen XopoLuo OTJ/INYHO OLEeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

OMNK-1: CnocobeH M3y4aTb, aHaIN3NpPoBaTb, NCMNOJIb30BaTb MeXaHNU3Mbl XUMNYECKUX peaKLl,I/IIZ, nponcxogawmnx s
TeXHOJIOrn4eCKuxX rnpoueccax n okpyxxatuwiem Mmmpe, oOCHOBbIBadaACb Ha 3HaHUAX O CTPOEeHNW BellleCTBa, Nnpupoae
XUMUYECKOWN CBA3MN U CBOMCTBAX Pa3JIN4YHbIX KNAaCCOB XMNYECKNX 3JIEMEHTOB, COeAVIHEHUW, BELLECTB U MaTepunanos

OMK-1.1 NpegnaraeT UHTEPMNPETaLMIO Pe3y/ibTaTOB COBCTBEHHbIX IKCMNEPUMEHTOB 1 PacYeTHO-TEOPeTUYECKNX paboT C

MNCMNoJib30BaHNeE Teo

PETUYHECKUX OCHOB TPagULUWMNOHHBLIX N HOBbIX pa3anesioB XMMnNn

3HaTb: noaxoabl | ®PparmMeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe KOHTpPOJIbHasA
K 06BbeKkTy 1 3HaHUA HO cogep>kawme cuctemaTumyeckme | pabota,
npeameTy oTAesIbHble 3HaHUA TecTupoBaHue
nccsefoBaHus, npobenbl 3HaHUSA KOJIJIOKBUYM,
MOHATUSA O pegepaT, YUPC,
CcBOMCTBax 3K3aMeH B YCTHOMN
XUMUYECKNX popme
3/1€eMEeHTOB "
HEeKOTOpPbIX
Hanbonee
ynoTpebnsembix
CoeVIHEHWUI
YMeTb: oueHuBaTh | YacTu4HbIe yMeHUs | HenonHble ymeHna |YMeHus nosHeble, CchopmMupoBaHHbIe
peakuNOHHYIO0 jonyckatTcs yMeHus
cnocobHocCTb HebonbLne
BellecTBa Ha owmnbKkmn
ocHoBe
TeopeTu4eckux
npeacTaBsieHNn o
CTpoeHuun
BeLlecTBa,
pa3INYHbIX TEOpUN
XUMNYECKUNX
cBsA3en
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MWUHUMaNbHbIMU B/ageHue e NnpuMeHeHne cucTemMaTU4eCcKOM | cucTeMaTuyeckoe
HaBblKaMu HaBblKamMun HaBbIKOB npUMeHeHnn npuMeHeHne
opraHmsauum un HaBbIKOB HaBbIKOB
rnposeneHns jonyckatTcs
Hay4YHbIX npobensl
nccnenoBaHun,

HaBblKaMu paboThbl
co
CTaTUCTNYECKMMU
MaTeMaTU4yeCcKuMm
MeTohamu;
BblYUCSIEHNS
cny4vaniHomn
norpeLuHoCcTn
n3MepeHuns;
WUHTepnpeTauumn
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
NoJlyYeHHbIX
pe3ynbLTaToB
n3MepeHus

OMNK-1: CnocobeH Mn3y4aTb, aHaIM3NpPoOBaTb, NCMNOJIb30BaTb MeXaHN3Mbl XUMNYECKUX peaKLl,I/IIZ, nponcxogawmnx s
TEeXHOJIOrn4eCKuxX rnpoLeccax n okpyxxatruwiem Mmmpe, oOCHOBbIBadaACb Ha 3HaHUAX O CTPOEeHUW BellleCTBa, Nnpupoae
XUMUYECKOWN CBA3M U CBOMCTBAX Pa3JIN4YHbIX KNAaCCOB XMNYECKNX 3JIEMEHTOB, COeAVIHEHUW, BELLECTB U MaTepunasnoB

OMK-1.2 ®opMynnpyeT 3akK/oHeHNs U BbIBOALI MO pPe3ysibTaTaM aHann3a AMTepaTypHbIX AaHHbIX, COBCTBEHHbIX
3KCMEPUMEHTAsIbHBLIX U PACYETHO-TEOPeTUYECKMX PAaboT XUMMUYECKOW HaNpPaBIEHHOCTY

3HaThb:
NnTepaTypHble
DaHHble B
n3bpaHHoM
obnacTu xumun
WJIN CMEXHbIX HayK

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAefNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUs

YMmeTb:

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,

CdopmupoBaHHble

cdhopmynmpoBaTb nornyckatoTcs yMeHus
3aKJilo4eHne n HebonblUMe

BbIBOAbI MO owmnbKmM

pe3ynbTaTaM

aHanm3a

NNTepaTypHbIX

OaHHbIX,

COBCTBEHHbIX 3KCM

epuMeHTaNIbHbIX 1

pacyeTHo-

TEopeTUYecknx

paboT

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeToaamu BNajeHne € NpuMeHeHne CUCTEMATUYECKOM | cucTemMaTuyeckoe
aHanu3a, HaBblKamMu HaBbIKOB NpUMeHeHnn npuMeHeHne
MHTepnpeTaumm n HaBbIKOB HaBbIKOB
0606LeHna hornyckatTcs

NNTepaTypHbIX npobensbl

OaHHbIX,

COBCTBEHHbIX 3KCM
epuMeHTaNbHbIX 1
pacyeTHoO-
TeopeTnyecknx
paboT B n3bpaHHoOM
obnacTu xumun
WJIN CMEXHbIX HayK

KOHTpOJIbHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pegepaT, YUPC,
3K3aMeH B YCTHOM
thopme

OMK-4: CnocobeH obecrneynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoLecca, UCMnoJib30BaTh TEXHMYECKME cpeacTBa A
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTE Cbipbs Y FOTOBOW MPOAYKLMUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OlNK-4.4 CnocobeH NpoBoAMTbL N3MEHEHME MapaMeTPOB NnpoLecca NpyM N3MeHEHU CBONCTB CbipbA

3HaTb: OCHOBHbIE
nokKasaTtenn un
TpeboBaHuMs K
KayecTBY Cbipbs,
rnonyrnpoayKToB 1
roToBoOW

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

npoayKumu,
OCHOBHbIM

rnapameTpam

TEeXHOJIOrn4yecKoro

rnpoLiecca

YMeTb: kBanudpuy, |HacTu4yHble ymeHnsa | HenosiHble yMeHus |YMeHus noJsiHble, CdopmMupoBaHHble
MpPOBaHHO nonyckatoTcs yMeHus
OCYLLEeCTBAATL HebonblUne

n3MeHeHne ownbkn

rnapameTpoB

rpoLiecca npu

N3MeHeHnN

CBOWCTB CbIpbs

Bnapetb: 0bwunmn | HactnyHoe HecuctemaTtunyecko | B YcnewHoe un
MeToAamu BJlafeHune e rNpuMeHeHne cucTtemMaTU4eCKOM |cuctemMaTmyeckoe
nccnenoBaHus n HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
TEXHOXMMUNYECKOro HaBbIKOB HaBbIKOB
KOHTPOIS Cbipbs B jonyckatTcs

COOTBETCTBUN C npobenbl

KOHTpOJIbHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOM
dopme
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

TpeboBaHnAMM
CTaHAapToB,
HOpPMaTUBHO-
TexHN4ecKom
[OKyMeHTaumm

OMK-4: CnocobeH obecrieynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoL,ecca, UCroJib30BaTh TEXHMYECKME CpeacTBa A
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLMUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY N3MEHEHUN CBOWCTB ChiPbS

OlK-4.3 BnageeT HaBblkaMy KOHTPOJISE OCHOBHbIX MapaMeTpPOoB TEXHOJIOMMYECKOro Npouecca, KadyecTBa Cbipbs N FOTOBOWN

NpoAyKLUMK

3HaThb: CYLLIHOCTb
COBPEMEHHbIX
crnoco6oB
MeTOoLO0B,
KOHTPOJIS U
aHa/n3a KavecTBa
npoayKuunu;
OCHOBHble
rnokasaTtenun n
TpeboBaHMA K
KavyecTBY CbipbS,
nosynpoayKTOB U
roToBoOMn
npoayKumm,
OCHOBHbIM
rnapamMeTpam
TEeXHOJIOrM4yeckoro
npouecca

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAEsbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

YMeTb: KBangpuLl
MPOBaHHO
OCYyLLEeCTBNSATb BCe
BUAObI
TEXHOJIOrM4eCcKoro
KOHTpONS
KayecTBa;
MCMonb30BaTh
COBpEMEHHbIe
BUAbl NpnbopHOro
obecneyeHuns ons
TEXHOXMMMNYECKOro
KOHTPONIS U
aHasM3a Ka4vecTBa
nbesonacHocTun
XUMUNYECKOro
Cbipbsi 1
NMPOAYKTOB ero
nepepaboTkun

YacTu4Hble yMeHnA

HenosnHble yMeHnsA

YMeHNsa nosHble,
JonyckawoTcs
Hebosnblne
ownbkmn

ChopmMupoBaHHble
yMeHuns

Bnapetb: o6wnmMn
MeTogamun
nccnenoBaHus n
TEXHOXMMMNYECKOro
KOHTPOIA CbipbA, U
roToBoOMn
npoayKkumm,
MeTogamu,
OCHOBaHHbIMU Ha
MN3UNKO-XUMNYECKUX
cBoMCTBax
obbekTOB
nccnenoBaHms
MeToanKammn
onpeaeneHns
XUMUNYECKOro
cocTaBa
pa3INYHbIX BUAOB
Cbipbs,
noslynpoayKToB,
roToBoOMn
npoayKumm

YacTu4Hoe
BllageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEeHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

KOHTpPOJIbHas
paboTa,
TecTupoBaHue
KONIJTOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOW
cdopme

OMNK-4: CnocobeH obecnevynBaTb npoeegeHne TexHoJsiorn4ecKoro npouecca, NCNoJib3oBaTb TEXHUYECKUE CcpencTBa onqa
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

KOHTPOJ14 NapaMeTpoB TEXHONOMMYeCKOro npouecca, CBOWCTB Cblpba N roToBom npooykuunn, ocyulecTenaTb NUaMeHeHne
rnapaMeTpoB TEXHOJOMMYECKOro NpoLecca Npy N3SMEHEHUN CBONCTB CbIpbs

OlK-4.2 NpoBognT CTaHAapTHbIE onepauun 415 onpeaeseHns XMMNYeCckoro 1 ha3oBoro cocTaBa BellecTB 1 MaTepuasios

Ha UX OCHOBEe

3HaThb:
npuMeHeHne
OCHOBHbIX
MOJIOXKEHUN
Teopun pacTBOPOB
ha30BbIX
paBHOBECUN,
y4eHUS 0
XUMNYECKOM
paBHOBECUMU,
XUMUNYECKON
KUHETUKe,
KaTanuse,
ancopbumnn

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CdhopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

YmMeTb:
CaMOCTOATESIbHO
paboTaTh C
XUMUYECKon
annapaTypon n
peakTueamu,
pewaTb
BO3HMKaloWme
BOMPOCHI,
CBfI3aHHbIE KakK C
MOCTaHOBKOWN
XUMUNYECKUX
9KCMEepUMEHTOB,
Tak U C
TeopeTnyecknmm
BOMNpOCamMu

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetb:
HaBblKaMu
nposeneHns
CTaHOAPTHbIX
onepaunmn
onpepeneHns
XUMUNYECKOro 1
(ha30BOro cocrasa
HeopraHn4eckunx
BELLEeCTB, a Takxe
MN3Yy4eHuns nx
CBOWCTB

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

KOHTpPOJIbHas
paboTa,
TecTupoBaHue
KONIJTOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOW
topme

OlMK-4: CnocobeH obecneymBaTb NpoOBeAEHMNE TEXHONOMMYECKOr0 NpoLLecca, UCNoJIb30BaTb TEXHNYECKNE CPenCTBa ANA
KOHTPOJIS MapaMeTpPOB TEXHOJIOMMYECKOro rnpoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb U3MEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro nNpouecca nNpu U3MeHeHU CBONCTB Cbipbs

OMNK-4.1 MpoBoanT nccaenoBaHNsa CBONCTB BeLLECTB M MaTepUasioB C NCMNOJb30BaHNE CEPUHOIro Hay4Horo obopynoBaHus

3HaTb: HOpMbI Th
W npasuna
rnpoeseneHns
6e3onacHoro
XMMUYECKOTr0
3KCMepUMEHTa, a
TakXxe cepumnHoe
Hay4Hoe
obopynoBaHue n
npasuna ero

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

1CNoJib30BaHNS

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUs | YMeHMs NosHble, CchopMupoBaHHbIe
npon3BoauTb JonyckawTcs yMeHus
CTaHOapTHble HebosnbLne

onepauumn owmnbKn

onpeneneHuns

XnMmM4yeckoro n
(ha30BOro cocTasa
BeLwecTs, N
MaTepunanoB Ha Ux

KOHTpOJibHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pegepaT, YUPC,
3K3aMeH B YCTHOMN
thopme
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6
OCHOBE
Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BJllafieHne e npuMeHeHue cucTemMaTU4eCKOM |cuctemaTumyeckoe
nposeneHns HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
CTaHOAPTHbIX HaBbIKOB HaBbIKOB
onepauun nonyckatTcs
onpepeneHns npobensl

XMMUNYECKOro 1
(ha30BOro cocrtasa
HeopraHnyeckKmnx
BeLLEeCTB, a Takxe
N3yYeHns nx
CBOWCTB

OMNK-1: CnocobeH n3y4aTb, aHaIM3NpPOBaTb, NCMOJIb30BaTb MeXaHU3Mbl XUMNYECKNX peaKLl,I/II?I, nponcxogAawnx s
TeXHONOrn4ecKnx npoueccax n okpyxarwuwem Mmpe, OCHOBbIBaACb Ha 3HaHUAX O CTPOEeHUM BewlecCcTBa, npupoae
XMUMNYECKOW CBA3M N CBONCTBAX Pa3JIN4YHbIX KNaCCOB XMNYECKNX 3JIEMEHTOB, COefMHEHWUI, BELLECTB U MaTepunasnoB

OlK-1.3 PaboTaeT C XMMNYECKMMU BELLECTBAMU C COBIOAEHNEM HOPM TEXHUKK 6e30nacHOCTH

3HaTb: TEXHUKY
6e3onacHoCcTK Npn
paboTe B
XUMUNYECKON
nabopatopuu,
npasuia XpaHeHNs
N yTuamsaumm
peakTVBOB,
nepByo NOMOLLb
npu oTpaBJIEHUSX,
0XKorax

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: NpoBOAUTDL
nabopaTopHble
nccnenoBaHns
XUMUNYECKMX
nabopaTopHbIM
obopypnoBaHuemM,
CBOWCTB BELLECTB,
BbIABNSTb
3aKOHOMEPHOCTU B
XpaHeHUs 1
yTunansaunm
BELLECTB,
NporHo3mpoBaTb
CBONCTBa BELLECTB,
ncxoas ms
CTpOeHUs

YacTu4Hble yMeHnA

HenosnHble yMeHnsA

YMeHNsa nosHble,
JonyckawoTcs
Hebosnblne
ownbkmn

ChopmMupoBaHHble
yMeHuns

Bnapetsb:
nprveMamm
obpalleHns c
nabopaTopHbIM
obopypnoBaHumemM,
peakTuBamu,
npubopamu;
MeTonamm
6e3onacHoro
obpalleHuns c
XMMUYECKNMN
MaTepuaiamu

YacTu4Hoe
BllageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEeHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

KOHTpOJibHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pegepaT, YUPC,
3K3aMeH B YCTHOM
thopme

OMNK-1: CnocobeH n3y4aTb, aHaM3MPOBaTb, MCNOJIb30BaTb MEXAaHN3Mbl XUMUYECKNX peakLunii, Nponcxoaamx B
TEeXHOJIOrMYeCcKnx npoLeccax N OKpy>KatoLem Mupe, OCHOBLIBAsCb Ha 3HAHMAX O CTPOEHMN BeLecTBa, Npupoae
XVUMUNYECKOWN CBSA3M U CBOMCTBAX Pa3/IMYHbIX KJ1IaCCOB XMMUYECKUX IJIEMEHTOB, COEANHEHWN, BELLECTB U MaTepnasioB

OMK-1.2 ®opMyIMpyeT 3aKJI04YEeHMS U BbIBOAbI MO pe3yJsibTaTaM aHasIn3a MTepaTypPHbIX AAHHbIX, COBCTBEHHbIX
3KCNEepUMeHTaIbHbIX U pac4eTHO-TEOPEeTUYECKUX PaboT XMMUYECKON HanpaBIeHHOCTH

3HaTb:
nTepaTypHble
OaHHble B
n3bpaHHOM
obnacTu xumun
WNJIN CMEXHbIX HayK

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb:
dhopmynmposaTb
3aKJilo4eHue n

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne

ChopmMupoBaHHble
yMeHuns

KOHTpPOJIbHas
paboTa,
TecTupoBaHue
KONIJTOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOW
cdopme
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

BbIBOAbI NO
pesynbTaTam
aHanmsa
JINTEpPaTYpPHbIX
DaHHBbIX,
CcobCTBEHHbIX 3KCN
€pMeHTasbHbIX 1
pacyeTHoO-
TeopeTu4eckux
paboT

owmnbKmn

Bnapetb:
MeTodamu
aHanusa,
VHTepnpeTauum n
0606ueHuA
nTepaTypHbIX
DaHHbIX,
CcobCTBEHHbIX 3KCN
epuMeHTaNbHbIX 1
pacyeTHo-
TeopeTnyecknx
paboT B n3bpaHHom
obnactn xumun
WJIN CMEXHbIX HayK

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMmaTuyeckoe
npuMeHeHne
HaBbIKOB

OMNK-1: CnocobeH M3y4aTb, aHaIN3NpPoBaTb, NCMNOJIb30BaTb MeXaHNU3Mbl XUMNYECKUX peaKLl,I/IIZ, nponcxogawmnx s
TeXHOJIOrn4eCKuxX rnpoueccax n okpyxxatuwiem Mmmpe, oOCHOBbIBadaACb Ha 3HaHUAX O CTPOEeHNW BellleCTBa, Nnpupoae
XUMUYECKOWN CBA3MN U CBOMCTBAX Pa3JIN4YHbIX KNAaCCOB XMNYECKNX 3JIEMEHTOB, COeAVIHEHUW, BELLECTB U MaTepunanos

OMK-1.1 NpegnaraeT UHTEPMNPUTALNIO Pe3ybTaTOB COBCTBEHHbLIX IKCMEPVMEHTOB U PacHeTHOI-TEOPETUYECKUX paboT C

MNCMNoJib30BaHNeE Teo

PETUYHECKUX OCHOB TPagULUWMNOHHBLIX N HOBbIX pa3anesioB XMMnNn

3HaTb: noaxoabl | ®PparmMeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe
K 06BbeKkTy 1 3HaHUA HO cogep>kawme cucTteMaTumyeckmne
npeameTy oTAesIbHble 3HaHUA
nccsefoBaHus, npobenbl 3HaHUSA
MOHATUSA O
CcBOMCTBax
XUMNYECKUNX
3/1€eMEeHTOB "
HEeKOTOpPbIX
Hanbonee
ynoTpebnsembix
CoeVIHEHWUI
YMeTb: oueHuBaTh | YacTu4HbIe yMeHUs | HenonHble ymeHna |YMeHus nosHeble, CcopMupoBaHHbIe
peakUNOHHYIO0 jonyckatTcs yMeHus
cnocobHocTb HebonbLne
BellecTBa Ha owmnbKkmn
ocHoBe
TeopeTu4eckux
npeacTaBsieHNn o
CTpoeHuun
BeLlecTBa,
pa3INYHbIX TEOpUN
XUMNYECKUNX
cBsA3en
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MWUHUMaNbHbIMU B/ageHue e NpuMeHeHne cucTemMaTU4eCcKOM | cucTeMaTuyeckoe
HaBblKaMu HaBblKamMun HaBbIKOB npuMeHeHun npuMeHeHue
opraHmsauum un HaBbIKOB HaBbIKOB
rnposeneHns jonyckatTcs
Hay4YHbIX npobensl
nccnenoBaHun,

HaBblKaMu paboThbl
co
CTaTUCTNYECKMMU
MaTeMaTU4yeCcKuMm
MeTohamu;
BblYUCSIEHNS
cny4vaniHomn
norpeLuHoCcTn
n3MepeHuns;
WUHTepnpeTauumn

KOHTpOJibHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pegepaT, YUPC,
3K3aMeH B YCTHOMN
thopme
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
NoJlyYeHHbIX
pe3ynbLTaToB
n3MepeHus

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIEe MaTepuansbl, HeobXxoauMble 017 OUEHKHU
3HaHUM, ymel-mﬁ, HaBbIKOB U (MN1M) onNbiTa AEATEeNIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbli

KOHTpOsIbHbIE BOMPOCH! U 3a4aHUs A5 NPOBEAEHNsI TEKYLLEro KOHTPOs

1. MNpeameT, 3a4a4n N 3Ha4YeHne aHaNINTUYECKON XUMUN AN TEXHONOMMYECKNX npoueccos.

2. B3aMMOCBA3b aHAINTUYECKON XUMUK C OpyruMmmn ecteCTtBeHHbIMN HayKaMin

B. MeToabl aHanu3a, "MOKpbIA" 1 "cyxon*1l cnocobbl BbINOIHEHWSI @aHANUTUYECKNX peakuunia

4. lMepuoanyeckuin 3akoH 1 IMeHpeneeBa 3akoH [EeNCTBMA Macc. IX NnpMeHeHne B aHaIuTUYECKON XUMUN.

5. Teopus pacTBOPOB N MOHHbIE peakLun B pacTBOpax.

6. PaBHOBecume B romoreHHonm cucteme CteneHb gmccoumaumm (MoHmn3aumm) Cuna 3/1EKTPOJZINTOB,

7. PacTBOpbI CUJIbHbIX 31IEKTPOSINTOB. AKTUBHOCTb MOHOB. KO3(h(hULMEHTaKTUBHOCTH

8. VoHu3auums soabl BO,D,OpO,D,HbIIZ n FI/I,D.pOKCVILI,HbIVI rnokasaTtenn. loHHoenpon3eeaeHne BoAbl.

9. PacyeT pH pacTBOPOB CUJIbHbIX KNCJIOT M OCHOBaHUN

10. PacyeT pH pacTBopoB cnabbix KNCAOT U OCHOBAHMWI

11. bydepHble pacTBopbl. BydepHas eMkocTb PacyeT pH KNCAbIX 1 OCHOBHLIX BydepHbIX cmecen

12. PaBHOBeCKS B pacTBopax cosieit TUnbl FrMAPOSIN3YIOWNXCA coNell. MexaHn3M r’mapoMTUYeCcKoro paclenieHuns

13. XuMnyeckoe paBHOBECKE B reTeporeHHbIX cuctemax. NponssegeHne pacTBOPUMOCTU U ero CBA3b C PaCTBOPUMOCTbIO
oCagKoB

14. ManopacCTBOpPUMbIE INEKTPONNTLI. BNnsHne oAHOMMEHHbIX MOHOB Ha pacTBOPMMOCTb ConeBon ahdekT

15 YcnoBus obpa3oBaHns U paCTBOPEHUSA OCALKOB.

16 KoMniekcHble COeAVMHEHMS B @HAIMTUYECKON XUMUK, X KNacCUUKaLmMsa U 0COBEHHOCTM CTPOoeHus

17 OKNCNNTENbHO-BOCCTAHOBUTESIbHbIE npouecchl. BnnaHue KOHLUEeHTpauun, pH cpenbl N TeMnepaTypbl Ha OKNCJIUTENIBHO
BOCCTAHOBUTEJIbHbIN NOTEHUMAN
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18.

MeToAbl KA4eCTBEHHOI0O XMMUYECKOro aHasim3a OcobeHHOCTU NolyMMKpOoaHaans3a.

19 YyBCTBMTENbHOCTb @aHANNTUHECKNX PeakL i

20.

21.

CncteMaTUyYeCckKuin U ApobHbIN MeToabl aHanM3a.

AHannTnyeckue kKnaccupumKaumm KaTUOHOB

22 AHanuTu4eckas rpynna pynnosble 1 cneunduyeckmne peakTusbl

23.

24.

25.

26.

27.

28.

29.

AHanns KaTnoHos I-UT aHannTu4eckux rpynn

CucTeMaTUYecKas CXeMa pasfesieHnst CMecy KaTUoHOB (-LU aHanuTuyeckux rpynmn.

OTKpbITME KaTUOHOB IV-VI aHannTuyecknx rpynmn.

AHanni cmecun 1-VI aHannTmnyeckux rpynn KaTMoHoB

Knaccngukaums aHNOHOB, UX pa3fefieHne N aHanums.

AHanun3 cmecn aHNUoHoOB I-I111 aHanuTU4YecKux rpynmn.

AHanns cyxoro BellecTBa

30 MacknpoBaHue MeLLaloLWnX NOHOB.

31.

DU3NKO-XMUYECKNE MeTobl onpefeneHnsa Ka4yeCTBEHHOro cocTaBa BelecTBa
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7.4. MeToaunyeckue MaTepuasnbl, onpeaensiowme npouenypbl oueHMBaHUA 3HaAHUM,
YMEHMM U HaBbIKOB, U ONbITa AEeATEJIbHOCTU, XapaKTepus3sylowux 3Tanbl (popMupoBaHua
KOMNeTeHunn

KOHTpOJIbHbIE BONPOCHI U 3afaHnsa ONs NpoBefeHns I'IpOMe)KyTO‘-IHOIZ aTTecTaunmmn

MpuMepHBIN NepeyeHb BOMPOCOB K 3K3aMeHy Mo ANCLMMIIMHE

«AHanuTn4eckas XxmMmunsa»

| MpeomeT, 3a4a4M U 3Ha4YeHue AHaNNTNYECKON XUMUN ONA TEXHONOM NY4ECKNX npoueccos.

2, B3anMocCBA3b aHaINTUYECKON XUMUK C ApyrnMm eCteCTtBeHHbIMN HayKaMu

3 Ponb 0Te4ecTBEHHbIX Y4€HbIX B Pa3BUTUN TEOPUN XUMNYECKOIo aHannsa

4 Nepuogunyecknn 3akoH .1 MeHpgeneesa. 3akoH AenCTBMA MaccC. X npyMeHeHne B aHaIMTUYeCKon XMmMmmn

5. CoBpeMeHHas Teopus pacTBOPOB 1 MOHHbIE peakLy B pacTBOpaXx.

6 lNMoBefeHne 31eKTPoINTOB B pacTBopax. CTeneHb Auccounaumnm (voHmsauwun) Cuna 3/1EKTPOJINTOB.

7. PacTBOpPbI CUIbHbBIX 3JIEKTPOJSINTOB. AKTUBHOCTb MOHOB. KO3hPULIMEHT aKTUBHOCTN.

8 PacyeT pH pacTBOPOB CUSIbHBLIX KUCOT U OCHOBAHWIM

9. MloHn3aums Boabl BoaoopoAHbIin U rMAPOKCUAHbLIA NoKa3aTenn. MoHHoe npon3BeneHne BOAbI.

10, PacyeT pH pacTBopoB C/abblx KUCAOT U OCHOBAHWIA

11. bydepHble pacTBopbl. BydepHas eMKocTb. PacyeT pH KNCAbIX M OCHOBHbIX BydepHbIx cmecen.

12 PaBHOBeCKS B pacTBOpax cosieit TUnbl rnApon3YyoWNXCa coneil. MexaHn3M rmaposiMTUYEeCKOro pacllenieHus.

13. XuMun4yeckoe paBHOBECUE B reTeporeHHblX cuctemax. NpovsseneHne pacTBOPUMOCTU U €ro CBSA3b C PaCTBOPUMOCTbIO
oCagKoB

14. ManopaCTBOPUMbIE I/IEKTPONNTLI. BAnsiHne oAHOMMEHHbIX MOHOB Ha PacTBOPMMOCTb ocankoB, ConeBon achekT

15. Ycnosusa obpa3oBaHMs U pacTBOPEHUSA 0CaKOB

16. KOMMJIEKCHblE COEINHEHMS B aHAJIMTMYECKON XUMUU, UX Klaccupukauma n ocobeHHOCTU CTpoeHus MNMpuMeHeHue B

XNMNYeCKOM aHanse.

17 OKMCAUTEsIbHO-BOCCTAaHOBUTEJIbHbIE npoueccol. BnunsaHune KOHLIEHTpauunu, pH cpenbl U TeMnepaTypbl Ha OKUCTTNTETIbHOA

BOCCT@HOBUTENbHbIN NOTeHUnan NpuMeHeHne B XMMNYECKOM aHaunse

18. MeToAbl Ka4YeCTBEHHOro XMMUYECKOro aHann3a, «MOKpPbIN» W «CyXOW» CMnocobbl BbIMOJHEHUS aHAIMTUYECKUX|
peakuuin OcobeHHOCTH MoNYyMUKPOAHaNn3a.

19. OCHOBHble XapaKTEPUCTUKMN aHAIMTUYECKUX PeaKLnii: YyBCTBUTENbHOCTb,
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cneungunyIHOCTb U CeNEeKTUBHOCTb

20. CnctemaTuyecknin u gpobHbln MeToabl aHanmsa MNpumepsl.

21. AHanuTn4yeckmne Knaccuukaumm KaTMoHoOB

22. AHanuTmn4yeckas rpynna. pynnoBbie n creyndmnyeckne peakTusbl

23. AHanun3 kaTuoHoB | - Il aHannTnyeckmnx rpynn (KUCN0THO-OCHOBHAsA Kiaccmdbukaums).

24 CnctemaTuyeckas cxema pasfeneHns cMecu KatuoHoB |—Illl aHannTnyeckux rpynn.

25. PaspeneHuve n oTKpbiTMEe KaTUOHOB 1V-VI aHannTn4eckux rpynmn.

27. KJ'IaCCI/ICbI/IKaLI,VIﬂ aHWOHOB, NX pa3aeneHne n Ka4eCTtBeHHble peakKunn

28 AHanus cmecun aHMoHOoB 1-LU aHannTuyeckux rpynn.

29. AHanus cyxoro BellecTBa

30. MacknpoBaHue 1 yganeHue mellaowmx NoHOoB. NMpumepsl

31. PU3NKO-XMMUYECKME MeToAbl OnpeaeieHNs Ka4eCTBEHHOr0 CoCTaBa BellecTBa

32 Llenb n 3agadva KOIMYECTBEHHOIO aHalm3a

33. Knaccnukaumsa MeTooB KOJIMHYEeCTBEHHOr0 aHanms3a.

34 CtaTucTuyeckas obpaboTka pesybTaToB KOJIMYECTBEHHbLIX onpeaeneHunii Teopms ownbok

35. MeToAbl BECOBOro aHaam3a.

36. TeopeTunyeckne oCHOBbI rpaBuMeTpun. Mpouecc ocaxaeHnsa MexaHn3sm obpasoBaHUa TBepAOn da3sbl.

37. ®aKTopsbl, BANAIOLME HA XapaKTep ocagka

38. YcnoBus ocaxkaeHus KPUCTanan4yecknx ocaakos.

39. Ycnosus BbiNageHs aMopdHbIX 0CafikoB

40. fiBneHne coocaxkaeHns Hro CywHoCTb U BANSIHME Ha TOYHOCTb BECOBbIX onpe,u,eneHMVl MpuynHbI cCooCcaxkaeHuns.

41. 3aBMCMMOCTb NOJIHOTbI OCaXKAeHNsa OT KoNIM4ecTBa 0CaAnTens U KoHueHTpauum H - noHos.

42. TuTpnMmeTpuyeckme metoabl aHanmisa Nx cywHoCcTb 1 Knaccugumnkaums

43 MeToAbl NPSIMOro 1 06pPaTHOr0 TUTPOBAHMS B KOJINYECTBEHHOM aHau3e.

44. To4ka 3KBMBAJIEHTHOCTM 1 CNOCobbI ee PUKCUPOBaHUS.

32/45




45 BblYMC/IEHNS HABECKU U TUTPa B ob6beMHOM aHanuse.

46 KpuBble KNCJIOTHO-OCHOBHOIMO TUTPOBaHUA. PacyeT, nocTpoeHne n aHanus.

47 MeToabl HenTpanmsaunn. AunagumeTpus NpuMmeHeHne MeToa B MPON3BOACTBEHHON AEATENbLHOCTU.

48. KomnnekcoHoMeTpuyeckoe TutpoBaHme Cnocobbl TUTpoBaHUs MOHATME 0 KO MM IeKCOHaX

49. TpunoHomeTpusa. MexaHU3M LEeNCTBUS MeTanN-UHAMKATOPOB. MpYMeHeHNe TPUIOHOMETPUYECKOro TUTPOBaHMUSA OJis

onpeneneHnsa obLwen XecTkoCcTn BoAbl, I/ICI'IOJ'Ib3yeMOI7I B Npomn3BoaACTBEHHOM rnpouecce

50. OKUCANTENbHO-BOCCTAaHOBUTEIbHbIE MEeTOoAbl aHanm3a. X cywHocTb 1 Buabl OcobeHHOCTU pacyeTa 3KBUBAJIEHTOB
OKNCNAUTENEN N BOCCTAaHOBUTENEN.

51. MNepmaHraHaTomeTpus. CTagnnHocTb peakuunn, nexallen B oCHoBe MeTopAa. dukcuposaHmne 9KBMBAJIEHTHON TOYKW|

TUTPOBAHUS.

52. NpuMeHeHVe MeTofa NepMaHraHaTOMEeTPUM 15t KOJIMYECTBEHHOI 0 ONpefiefieHns BOCCTaHOBUTESEN.

53. NopomeTpuns. CylHOCTb MeToda u ero ocobeHHocTn MogomeTpuyeckoe onpepesieHne meam

54. ®PU3NKO-XMUMYECKMe MeTobl, NX Klaccupukaums

55. TeopeTnyeckme 0CHOBbI 3NEKTPOXUMUYECKUX MEeTOA0B aHanmn3a 3akoHbl Papages. 3akoH OMa. YpaBHeHMe HepHcTa.

56. OnTnyeckne meToabl aHanmsa. 3akoH byrepa-JlambepTa-bepa.

57. ®oTo3anekTpokonopnmeTpuyeckoe onpenenenmne Fe(lll) B TexHonornyeckmx npoueccax

58. MeToabl KONMMYECTBEHHOrO XpoMaTorpaduyeckoro aHanamsa. Wx knaccugpukauymsa. TeopeTnyeckme OCHOBbI
XpomaTorpadum.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

Monosa, A.A. (Makonckunin rocy 4apCTBEHHbIN
TEXHOJIOrNYeCKU YHUBEPCUTET). AHaNnTnyeckaa XmmMums.
MpakTUKyM Mo Ka4yeCcTBEHHOMY aHanun3y : y4eb.-meToa,.
rnocobue ana CTyAeHTOB XMMUYECKMX creunansHocTen / A.A.
Monoga ; ®enep. cnyxba no Hap3opy B chepe obpasoBaHUsA
1 Haykun, Makon. roc. TexHo. yH-T. - Mawnkon : A.A.
puropenko, 2010. - 122 c. - Mpwun.: ¢. 116-122. - bubnvorp.:
c. 115 (11 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2000016937&D0OK=0
21788&BASE=0007AA

XapuToHos, 0. 4. AHanuTrnyeckas xmmMmnsa. AHanuTmnka 2.
KonunyecTBeHHbIN aHann3. PU3nkKo-xmMmnyeckue
(MHCTPYMeHTaNbHble) MeToAbl aHan3a. Y4ebHuK : y4yebHuk /
0. A. XapuTtoHos, B. FO. M'puropbesa, W. . KpacHiok (Mn.). -
7-e n3ga., nepepab. n gon. - Mockea : I[90TAP-Megna, 2022. -
656 c. - ISBN 978-5-9704-7016-9, DOI:
10.33029/9704-7016-9-ACH2-2022-1-656. - 3n1eKTpoHHas
BEpPCUS AOCTYMHa Ha cante 3bC "KOoHCyNbTaHT cTyaeHTa" :
[canT]. URL:
https://www.studentlibrary.ru/book/ISBN9785970470169.html

https://www.studentlibrary.ru/book/ISBN9785970470169.htm
I

8.2. lononHuTesibHaA nuTepaTtypa

HasBaHue

CcblniKa

XKebeHTses, A. . AHanuTnyeckaa xumMms. Xummnyeckune
MeToAbl aHanu3a : y4ebHoe nocobue / A.N. XXebeHTses, A.K.
XKepHocek, W.E. TanyTb. — 2-e n3a. — Mocksa : UH®PA-M,
2026. — 542 c. — (Bbicwee obpa3zoBaHue). - ISBN
978-5-16-021133-6. - TeKCT : 31€KTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2214877

https://znanium.ru/catalog/document?id=466059

AHanuTnyeckas xmmusa : y4ebHuk / H. N. MoByaH, P. T.
PomaHoBa, T. C. N'opbyHoBa [u ap.]. — MockBa : UH®PA-M,
2025. — 394 c. — (Bbicwee obpa3zoBaHue). — DOI
10.12737/12562. - ISBN 978-5-16-019473-8. - TekcT :
3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2168772

https://znanium.ru/catalog/document?id=453298

AnapHeB, A. 1. AHanUTMYeCKas XMMUA: Ka4eCTBEHHbIN 1
KOJINYECTBEHHbIN aHann3 : y4yebHoe nocobue / A. . AnapHes,
T. M. Anekcangposa, O. H. HoBropoguesa. — HoBocnMbupck :
HoBoCMBUPCKNI rocyfapCTBEHHbIN TEXHNYECKUIA
yHuBepcuteT, 2024. — 80 c. — ISBN 978-5-7782-5246-2. —
TeKCT : 3N1eKTPOHHbIN // LindpoBoin obpa3zoBaTesbHbIN pecypc
IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/155558.html

https://www.iprbookshop.ru/155558.html

AHannTunyeckas xmMuns : y4ebHoe nocobue ans sysos / A. U.
AnapHes, I'. K. JlyneHko, T. . AnekcaHgposa, A. A.
Ka3akoBa. — 2-e u3pg., ucrnp. v gor. — MockBa :
N3paTenbcTBo KOpanT, 2025. — 77 c. — (BbiClwiee
obpasoBaHue). — ISBN 978-5-534-17110-5. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/532400

https://urait.ru/bcode/532400

XapuToHos, 0. 4. AHanuTn4eckas xmmMmnsa. AHannTunka 2.
KonnyecTBeHHbIN aHann3. PU3nkKo-xuMmnyeckune
(MHCTpPYMeHTasnbHble) MeToAbl aHan3a. Y4ebHuK : y4ebHuk /
0. . XapuTtoHos, B. KO. M'puropbesa, W. . KpacHiok (Mn.). -
7-e n3ga., nepepab. n gon. - Mockea : I[90TAP-Meguna, 2022. -
656 c. - ISBN 978-5-9704-7016-9, DOI:
10.33029/9704-7016-9-ACH2-2022-1-656. - 3n1eKTpoHHas
BEpPCUsS AOCTYMHa Ha canTe 3bC "KoHCyNbTaHT cTyaeHTa" :
[canT]. URL:
https://www.studentlibrary.ru/book/ISBN9785970470169.html

https://www.studentlibrary.ru/book/ISBN9785970470169.html
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8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKALMOHHbIE pecypcbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekumsa : 3eKTPOHHO-6ubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
nsgatenbckuin ueHTp UHdppa-M". - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtesnen. - TekcT:
3NEKTPOHHbIN. ®PoHA DBC hopMmpyeTCsa C y4eTOM BCeX U3MEHeHNI obpa3oBaTesibHbIX CTAaHAAPTOB U
BKJIt0OYaEeT y4ebHuku, yyebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTaunm,
3HUMKIONeann, CoBapu U CNpaBoYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE OOKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHusa n n3gaHus, BbiNyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ HaumoHanbHasa anekTpoHHas bubnmoteka (HIb) : dhenepanbHas
rocyaapcTBEHHas MHOPMaLMOHHasA cucTtema : canT / MMHUCTEPCTBO KyibTypbl POCCUNCKON
®epnepaumn, Poccuiickasa rocynapcteeHHas bubnuoteka. - Mocksa, 2004 - - URL: https://H36.pdy/. -
PeXxum gocTtyna: Ansa 3aperncTpmp. nosib3oBateniein. - TeKCT: 3/1eKTPOHHbIN. HIb - npoekT
Poccuiickonm rocygapcTBeHHon 6ubnnotekun. HadmHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
aNeKTpoHHasa bubnnoteka (HIB) paspabaTbiBaeTcs BeAYLLMMU POCCUMACKUMU BnbnnoTekamm npm
nopnepxke MMHuUCTepcTBa KynbTypbl Poccnnckon ®epepaunmn. OcHoBHada uenb HIb - obecneynTb
cBob6oAHbIN AOCTYN rpakaaHam Poccnnckon depgepaunm Ko BCeM N3faHHbIM, N34AaBAaEMbIM U
XpaHALWMMCA B POHAAX POCCUNCKUX BNBANOTEK N3JaHUSAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX
NaMATHMKOB UCTOPUM U KYJIbTYpPbl, 40 HOBENLLMX aBTOPCKUX NMpon3BeneHnii. B HacTosLee BpeMs
npoekT HIb BktoyaeT 6onee 1.660.000 aneKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
KaTanoros.POCCUNCKASA HAUNOHANIbHASA BUBJIMOTEKA (PHB) : cainT / Poccuitckast HaumoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: oas 3apeructpup.
nonb3oBaTenien. - TeKCT: 3IEKTPOHHbLIN. "... 04HA N3 KPYMHENLWMNX B MMPE N BTOpas Mo BeJnYnHe
oHaoB B Poccnnckonm degepaunm - CAYXKUT POCCUACKON KYSIbTYPE N HayKe, XpaHUT
HaLMOHaIbHYIO MamMAaTb, CNOCOBCTBYET NPOCBELLEHMI0 HacenaLWwmx Poccnio HapoaoB U
pacnpocTpaHeHUto naen rymaHmsMma. ... B ponpax bubnmotekun xpaHutcsa 6onee 38,6 MaH 3K3.
Npou3BeAeHNn Ne4aTn N NHbIX NHPOPMALMOHHbLIX PECYPCOB, B TOM YMUCIE N Ha 2NIEKTPOHHbIX
HOCUTENAX, LOCTYMNHbIX LUNPOKOMY Kpyry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okono 850 ThiC.
YynTaTesnien, KOTOpbLIM BblAaeTca A0 5 MAH U3gaHui, K ee 3NeKTPOHHbLIM pecypcaM obpallatoTcs 3a
rof cebiwe 10 MAH yAalieHHbIX Nonb3oBaTenen. ... CoOXpaHasa KyNbTYPHYIO N UCTOPUYECKYIO
NnpeeMCcTBEeHHOCTb, BEPHOCTb BUBNOTEYHBIM TPaanLNAM, 3aJI0)KEHHbLIM elle B IMnepaTopCKon
My6nnyHon 6ubnnoteke, PHb ceroaHs — coBpeMeHHoe MHHOPMaLIMOHHOE yYpeXaeHue,
OCHallleHHOEe HOBENWWM 060pyA0BaHNEM U CBOEBPEMEHHO OTBEYatoLLEEe Ha HaCyLWHble Bbl30BbI
BpemeHn." (umnTaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
CYBERLENINKA : Hay4Hasa anekTpoHHasa bubnnoTteka : cant. - Mocksa, 2014. - . - URL:
https://cyberleninka.ru// - Pexxum goctyna: Ans 3apeructpup. nosb3oBaTtenen. - TeKCT:
9NEeKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 31eKTpoHHasa bubnmoTeka, NocTpoeHHasa Ha
napagurmMe oTKpbITON Hayku (Open Science), OCHOBHbLIMU 3afia4aMn KOTOPO SBASETCA
nonynsapusaunsa Haykun n Hay4YHom AeaTesibHOCTU, 0OLLEeCTBEHHbIN KOHTPOJIb Ka4eCTBa Hay4YHbIX
ny6ankaumn, passnutne MeXXauCUnNnanHapHbIX NCCNef0BaHUN, COBPEMEHHOIO UHCTUTYTa Hay4YHOWN
peueH3nn, NoBbILLEHNE LUTUPYEMOCTN POCCUNCKON HAaYKU N NOCTPOEHME MHAPACTPYKTYPbI 3HAHUNA.
https://cyberleninka.ru/ XuMuK : cant o xumuun / XuMuK.py. - MockBa, [2077]. - . - URL:
http://www.xumuk.ru/. TeKCT: 3/1IeKTPOHHbLIA.Ha caiTe pa3melleHbl y4ebHble MaTepmnabl No
passiNyHbIM pasaesiaM XMmMnmn, NnpeacrtaBiieHa xuMmnyeckas sHumknoneans (bonee 5000 TepMnNHOB,
0XBaTbIBalOLLMX BCE pa3fesibl XMMUK, a TakK)Ke NorpaHnyHblie 06,1aCT), CNPaBOYHUK MO XMMUYECKUM
BellecTBaM, nepmogmnyeckas cucrtema ssieMeHToB .. MeHaeneeBa Co CCbIIKON Ha KPaTKYHO
MHgopMaunio 06 saieMeHTax B XMMUYECKON SHUMKNONeann, MaTepuabl, MOCBALLEHHbIE MNOJIy4YEHUIO
N CBONCTBaAM reTepoumKINYeCcKUX COeAUHEHW, SHLNKAONeANS NeKapCTBEHHbLIX NpenapaTos,
hapMaueBTUYECKU U BUOXNMNYECKNI CMPABOYHUKIN, KAaTaNor XMMUYECKNX KOMAAHUI U
npeanpuaTUA U Apyrve Matepuansl, GYHKLMOHNPYET hopyM npoekTa. http://www.xumuk.ru/
Mepnoanyeckne n3gaHnsa OOCTYMHble obyYalwmmca n cotpyaHmkam ®rb0OY BO MI'TY no noanuncke
M Ha OCHOBAHMM KOHTPAKTOB M JIMLLEH3UOHHbLIX cornawleHun. /index.php/resursy/37-periodicheskie-
izdaniya eLIBRARY.RU. : Hay4YHas 3fieKTpoHHasa bubnnoTeka : canT. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyna: AN 3aperncTpup. nosb3oBaTenen. - TekcT:
3/1eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina co3paHa B 1999 roay no nHnumatuee Poccninckoro
hoHpa dyHAaMeHTasbHbIX NCCefoBaHNn onsa obecrnevyeHnss POCCUNCKMM YYEHBIM 3/IEKTPOHHOI O
[oCcTyna K BeAyLnUM NMHOCTPaHHbIM Hay4YHbIM n3ganumam. C 2005 roga eLIBRARY.RU Havana paboTy c
PYCCKOA3bIYHbIMUK NMYBANKALNAMU U HbIHE SABNSIETCS Beayllen 3/1eKTPoOHHON 6ubnnoTekon Hay4yHowm
nepmoankKun Ha pycckoMm asbike B mupe. https://elibrary.ru/defaultx.asp ChemNet. Poccus :
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DneKTpoHHas bubnnoteka y4ebHbIX MaTeEpPMaAsIOB MO XUMUK / POCCUNCKUIA POHA (hYHOAMEHTabHbIX
nccnenoBaHum, XmMmudecknim pakynbtet MIY. - Mocksa, [19?7]. - . - URL:
http://www.chem.msu.su/rus/elibrary/. - TeKCT: 3N1€KTPOHHbIN.DNEKTPOHHasA bubanoTeka y4yebHbix
MaTepuasioB Mo XMMumn rnpeacTtasnseT cobon goHa NybANKaunin, NOOroTOBNEHHbIX A5
MHdopMauMoHHOro obecneyeHnst y4ebHbIX KypCoB Mo XMMUWN OJ1 CTYAEHTOB N aCMMPaHTOB
XMMUYECKOro 1 paga apyrux akynbtetoB MIY, a Takxxe abuTypueHTOB 1 y4allmxca cpegHen
wkonbl. http://www.chem.msu.su/rus/elibrary/ IPRBooks. ba3oBasa Konnekuums : 31eKTPOHHO-
bnbnmoTteyHasa cnctema : cant / ObLECTBO C OrpaHNYEeHHON OTBETCTBEHHOCTbIO KoMnaHusa "Ai Mn
Ap Meguna". - Capatos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ans
3aperncTpup. Nosib3oBaTesnen. - TeKCT NIEKTPOHHbLIN. SBNSETCSA pacnpoCTPaHEeHHbIM
obpa3zoBaTeNibHbIM 3/1IEKTPOHHbLIM PECYPCOM A5 BbICLUNX U CPeAHUNX CheumnanbHbliX YH4ebHbIX
3aBelleHNN, Hay4YHO-NCCeA0BaTeIbCKUX MHCTUTYTOB, NyBanYHbIX 6ubnmnoTtek, npmnobpeTatowmx
KOpMopaTMBHbIA AOCTYMN ANa cBoux obyvatowmxcs, npenogasatenen n 1.4. 9bC BknoyaeT y4yebHyto
N HaYYHYIO INTepaTypy NO HanpaBJ/IEHMSAM NOArOTOBKMW BbICLUEro U CpefHero npogeccnoHaabHOro
obpas3oBaHus. http://www.iprbookshop.ru/586.html
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

O6Lwme BOMPOChl OpPraHn3aLnn N3y4eHUs UCLUMINHDI.

M3yyeHne kypca TpebyeT MocelleHus feKuWin, akTWBHOW paboTbl Ha NabopaTopHbLIX W MPAKTUYECKUX 3aHATUSAX,
BbLINOJIHEHMS BCeX y4ebHbIX 3ajaHuin npenofaBaTesis, 03HAKOMJIEHNS C OCHOBHOW M AOMNOJIHUTENbLHOW NnTepaTypoi, CPC Bo
BpEMS JIeKUUWN CTYLEHT LOJ/DKEH BeCTM KpaTKWUi KOHCMeKT. PaboTa C KOHCMEeKTOM Nekuui npegnonaraet B pamkax CPC
MPOCMOTP KOHCMEKTa (KenaTesbHO B TOT Xe AeHb Mnocse 3aHATUi) HeobxoAnMo OTMEeTUTbL MaTepuasbl KOHCMEKTa, KOTOpbIE)
BbI3bIBAIOT 3aTPYAHEHUS AN MOHUMaHWA. Mpy 3ToM obyyaloWwmMncs AoSKEH CTapaTbCs HAWTKW OTBET Ha 3aTPYAHUTESNbHbINA
BOMPOC, UCMOJSIb3Yysl PEKOMEHAOBAHHYIO NiMTepaTypy. ECaM eMy caMoCTosiTe/IbHO He yAanacb pa3obpaThCA C MaTepuasnom,

HeobxoanMMo chopMyIMpoBaTb BOMNPOCHl M 06paTUTLCS K NpernogaBaTesio Ha KOHCYbTauum nnn bavxanien

nekuun. ObyyatoLlemycs HeobxoaMMO PerysisipHoO OTBOAUTL BPeMsi AJi1A MOBTOPEHMS NPOMAEHHOro MaTepurana, NpoBepsisi CBOU

BHaHWS, YMEHUS N HaBbIKW MO KOHTPOJIbHLIM BOMpocaMm (B npeaenax spemenn CPC).

MporpamMMoi nNpefycMoOTpeH nabopaTopPHbIA NPaKTUKYM YrnybneHne n KOHKpeTn3aunsi 3HaHUN Npon3BOAUTCS NPU ero
npoBefeHU. HeobXxoAUMbIM YC/IOBUEM SIBASIETCS CaMoCTosiTeNbHasi paboTa CTyAEHTOB C MCMOSb30BaHMEM HarasiHbIX
nocobuii, HeobXxoAMMOW TEeXHWYEeCKOoW A[OKYMeHTauum u nauTepaTypbl KaXk[oe 3aHATMe OocCHallaeTcs AWMAAKTUYECKUMU

MaTepuanamn: nnakatTaMun, cxemamm OcHOBHas uenb npoeegeHna asTnx 3aHATUNI

bopMUpOBaHME Yy CTYOEHTOB aHaJIMTUYECKOrOo, TBOPYECKOro MbILLJIEHUA MNyTEM nNpuobpeTeHns MNpPaKTUYEeCKMX HaBblKOB]
NabopaTopHble 3aHATWS  BLINOJIHAIOT Cleaylolme 3afjayn: CTUMYJUPYIOT peryispHoe U3yyYeHne pPeKoMeHA0BaHHOM
nMTepaTypbl, @ Tak)XXe BHUMATE/IbHOE OTHOLUEeHWE K JIEKUMOHHOMY KypCy; 3aKpernssiioT 3HaHUsl, MOJlyYeHHble B MpoLecce)
ITEeKLMOHHOr0 0by4yeHMs M caMocTosTeslbHOUW paboThl Hag NUTepaTypour; pacwmpsioT 06bEM MNPOodhecCMoHaNbHO 3HAYUMBbIX]
BHaHWI, YMEHWA, HABbLIKOB; MO3BOJISIOT MPOBEPUTH MPABUIBHOCTb paHEee MOJIyYeHHbIX 3HaHWW; MPMBUBAIOT HaBbIKU
CaMOCTOSATENIbHOrO  MbILUNEHUS,, YCTHOIO BbLICTYMAEHUs; CrnocobcTBYOT CBOOOAHOMY OMEpMPOBaHMIO TEPMUHOJIOTMEN,

NpeaoCcTaBnAl0T npenogaBaTesilo BO3MOXHOCTb CUCTEMAaTUYECKU KOHTPOJIMpOBaTb YPOBEHb CaMOCTOATENIbHOMN paﬁOTbI
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CTyLeHTOB. YrnybieHne U KOHKpeTusauusa 3HaHWiA MPoU3BOAUTCA Mpy NpoBeleHun slabopaTopHbix paboT OCHOBHbIM

MeTOoOOM npoBeaeHnsa aTux 3aHATUN ABNSeTCA

camocToATenbHasa paboTa CTyAeHTOB C MCMNoJib30BaHueM nabopaTopHoro obopyanoBaHUs, HarfasaaHbIX nocobuin, HeobxoanMMon
TeXHN4YecKom JOKYMeHTauunun n nntepaTtypsbl. Kamuoe 3aHATUNE OCHallaeTCcda ANAAKTUYeCKMMU MaTepuasiaMn nnakatamu,

cxemamun ConepxaHue nabopaTopHbIX 3aHATUIA pukcupyeTcs B PMM B pa3gene 5 5, HacTosLen NnporpaMmMmbl

Mpy MOArOTOBKE K 3a4eTy B [OMOJIHEHME K M3YYEHUI0 KOHCMEKTOB NeKLUMin, HeobXxoAMMO Mosb30BaThCs y4ebHou
NMTEepaTypoi, PEKOMEHAO0BAaHHON K HacToswer nporpamme. Mpu MOArOTOBKE K 3a4eTy HeoBXOAMMO M3Yy4YUTb TEOPWIO:
onpefeneHns BCeX MOHATUIA WU 3aKOHOB A0 COCTOSIHUS MOHWMAHWS MaTepuasia U CaMOCTOSITE/IbHO PEeLIMTb MO HECKOJIbKY]
TUMOBLIX 3aZa4 U3 KaXkgoh Tembl [pu pelleHun 3agay BCerga HeobxoaMMo yMeTb KadeCTBEHHO WHTeprnpeTupoBaTb UTOT

peLueHus.

CamocTosiTenbHas pabota ctygeHToB (CPC) no ancumnavHe urpaeT BaXkHYl poJib B Xo4e Bcero yyebHoro npouecca,
MaTepuanbl U MeToaMYeckne pekoMeHAauum ans obecnedyeHuss CPC roToBATCS npenofaBaTesieM W BblAAIOTCSH CTYLEHTY

npenofasaTeneMm n 6ubnnotekon
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

1C MNpepnpuaTtue 8.3 - y4ebHas Bepcua CBobogHas MMLEH3NS

Adobe Reader DC CBoboaHas nmueH3uns

Autodesk REVIT - y4yebHas Bepcus CBoboaHas NLEH3MS

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

Project Expert 7.57.9038 CBoboaHasa nmueH3us

AHTMBMpYC kaspersky endpoint security JinLeH3noHHbIM gorosop ot 17.02.2021 Ne 203-20122401

BupTyanbHble nabopaTopHble paboTbl No AncumnanHe «lMpoMmblwneHHas skonorus» (12 pabot, no 10 nnMueH3nn Ha
Kaxxayto paboty) KoHTpakT Ne 0376100002720000036 o1 15.12.2020 .

NHMOpMaLMOHHO-ANAAKTUYECKas cucTteMa «3kosornsa»BK-35-35-J1M; 000 «JlabcteHn» 29.04.2020, ceoboaHas NnLEH3NS

KomnbloTepHas nporpamma ARCHICAD 24 nnsi obpasoBaTesibHbIX yypexageHuin 16.08.21 r. ceobogHas MnMueH3ns

OnepaunoHHas cuctema Windows Oorosop oT 26.05.2020 Ne 32009117096 Oorosop oT 17.01.2019 Ne 31908696765

MpaBo ncnonb3oBaHma MO "BupTyanbHas nabopatopus” "TuapomalumHbel n koMmnpeccopb!" KOHTpakT
N:0376100002720000032 ot 15.12.2020 r.

MpaBo ncnonb3oBaHuA MO "BupTyanbHas nabopaTtopusa" "TeopeTudeckaa mexaHnka" KoHTpakT Ne0376100002720000032
o1 15.12.2020 r.

3KOJIOI-LUYM Bepcus 2.5 JInueH3noHHbIn gorosop Nel45 o1 22.03.2022 .

10.2. NepeyeHb He06x0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii oby4vatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HEeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bnbnnoTevyHas cuctema : cant / OO0 '3HAHWYM'. - MockBa, 2011 - - URL:
http://znanium.com/catalog. - Pexxum goctyna: ANns 3apeructpmp. nonb3oBaTesien. - TEKCT: 3N1eKTPOHHbIA. ®oHA IBC
hopmMuMpyeTCs C y4HeTOM BCeX N3MeHeHnin obpa3oBaTe/lbHbIX CTaHAAPTOB U BKJOYaeT y4yebHukn, yyebHble nocobus, YMK,
MOHOrpadun, aBTopedepaTsbl, ANCcepTaumm, SHUNKNONEANN, COBAapy U CNPaBOYHUKIN, 3aKOHOAAaTeIbHO-HOPMaTuMBHbIE
OOKYMEHTbI, cneumnanbHblie Nepnognvyeckmne n3faHua n n3faHus, BolilyCckaemble n3gatenbCTBaMun By30B.
http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpup. nonb3oBaTesnel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PeCypCcoM A5 BbICLUNX U CPefHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4HO-1CcCnenoBaTebCKUX
WHCTUTYTOB, NybnnyHbix 6ubnnoTek, npuobpeTaomx KOpnopaTMBHLIA AOCTYN A1A CBOMX 0OyYaloLmxcs, npenogaBsaTtenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHyl0 nmTepaTypy Mo Hanpas/ieHNSM NOATOTOBKW BbICLLEro U CPeaHero
npogeccnoHanbHOro o6pa3OBaH|/|9|.IOPAI7IT : 9NIEKTPOHHO-bnbnnoTeyHasa cnctema : cant / OO0 «INeKTpoHHOoe
n3pgatenbcteo KOpanT». - MockBa, 2020 - . - URL: https://urait.ru/ - Pexxum gocTtyna: onsa 3aperncTpup. nosib3oBatenen. -
TeKCT 3/1eKTPOHHbIN. Obpa3oBaTenbHasa naaTdopma lOpanT — obpa3oBaTeNbHbIN pecypc, 3NeKTpoHHas bubnnoteka n
WHTEpPHeT-MarasuH, rae YATalT 1 NOKYMNaloT 3/1eKTPOHHbIE U NeYaTHble y4ebHUKN aBTOpPOB — MNpenogaBaTenien BeayLmnx
YHVBEPCUTETOB A1 BCEX YPOBHEN NpodhecCnoHanbHOro ob6pa3oBaHns, a TakXXe Nnosb3yTca BUAEO- N ayAuomMmaTepraiamu,
TecTupoBaHMEM N cepBMcamMm AN npenofasaTesier, [OCTYNHbIMN 24 yaca 7 gHeln B

Hepenw. KoHcynbTaHTIAOC : cnpaBo4YHO NpaBoBas cuctema: [canT]. - MockBa, 1997. - URL:
http://www.consultant.ru. - Pexxum goctyna: ¢ KOMNbIOTEPOB YHMBEpPCUTETA (SlIoKanbHaa Bepcus). - TekCT:
3N1eKTPOHHbIN.3A0 'KoHcynbTaHTMAoc' (MHH 7702044361) ocywecTBnaeT AesATe/IbHOCTb B 06/1aCTV MHHOOPMaLMOHHbIX
TEeXHONIornmM, ABNSeTCS pa3paboTHMKOM cnpaBoYHON NpaBoBon cuctembl KoHcynbTaHTInoc.MacwTabHble HeKoMMepYeckue
npoekTbl KoHcynbTaHTMAOC pa3paboTaHbl B moMoLb byxrantepaM n UHaHCOBLIM CrieLumnanncTam, lopuctam, CTyaeHTam
IOPNANYECKUX N SIKOHOMUYECKUX cneumanbHocTen. (https://www.consultant.ru/about/ © KoHcynbTanTMntoc, 1992-2024)UMO
'TAPAHT': nHcopmaumoHHo-npaBoBoe obecnevyeHuwe. - MockBa, - URL: https://www.garant.ru/. - Pexxum pocTtyna: ¢
KOMMbIOTEPOB YHMBEPCUTETA (JloKasbHaa Bepcus). - TEKCT: 3/IeKTPOHHbIN. KoMnaHus 'TapaHT' - ogHa 13 BeayLmnx
NHOPMaLIMOHHBIX KOMMNaHun Poccuun. OHa aBnseTcs pa3paboTH4MKOM KOMMbIOTEPHOW CNPaBOYHON NPaBoOBOW CUCTEMBI
FAPAHT n komnnekca nHgpopMaumnoHHo-rnpasosoro obecneyeHuns (MMO).B HacToswee Bpems npu nomowin UMO FAPAHT
CBOV 3a[a4y peLatT COTHU ThiCAY CNEeLnasncToB No Bcen cTpaHe. JocTyn K OTKPbITbIM NHOPMALIMOHHbBIM MPaBOBbIM
pecypcam, Noaaep>XMBaeMblM KOMMaHWENR, UMeoT MUINOHLI FpaxAaH. KoMmnaHnen peann3oBaHbl MHHOBALMOHHbIE
peleHnsa ¢ NpUMEeHeHNEeM HOBENLLNX KOMMbIOTEPHbIX TEXHONOIM M, MHTEPHEeTa, MOBUJIbHbIX YCTPOWCTB, NHTEPaKTUBHOIO
dopmMaTa npencTaBieHUsA AaHHbIX, CMYTHUKOBbLIX TEXHOJIOrMIA. 3TO NO3BOJISET BCEM, KOMY HeobxoAnMa npaBoBas
nHpopMaums, ObICTPO U TOYHO HaxoAUTb ee, byayym Npu 3ToM B N060M ToYKe cTpaHbl. http://www.iprbookshop.ru/586.html

HaumoHanbHas anekTpoHHasa bubnuoteka (H3B) : hepepanbHaa rocygapcTBeHHas MHGOPMaUNOHHAsA cucTeMa : CanT /

MUHNCTEPCTBO Ky NbTypbl Poccuinckon depepauum, Poccninckas rocyaapcTeeHHas bubnmorteka. - Mocksa, 2004 - - URL:

https://H36.pd/. - Pexxmm gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. H3b - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3neKTpoHHasa bubnnorteka (H3B)
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pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npyu nognepxke MnHuUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIB - obecnevnTb cBOGOAHLIA [OCTYN rpakaaHam Poccuiickon depepaumm Ko BCEM
MN30aHHbIM, N3[@aBaEeMbIM N XPaHALWLMMCS B (DOHAAX POCCUNCKNX BUBNINOTEK N3aaHMaM U Hay4HbIM paboTaMm, - OT KHVKHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLUNX aBTOPCKUX Npon3BedeHunin. B HacToawee BpeMs NnpoekT H3b BkovaeT
6onee 1.660.000 3neKTPOHHbIX KHUT, Bonee 33.000.000 3anucen KaTanoroB.31eKTpoHHaa 6ubnnoTteka: bubnnorteka
anccepTtauunn : cant / Poccuinckasa rocygapcteeHHas bubnnorteka. - Mocksa : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. -
Pexxum pgocTyna: Ans 3apeructpup. nonb3oBaTesien. - TEKCT: 3N1eKTPOHHbIN.B COOTBETCTBUM C MPUKA30M reHepasibHOro
anpekTopa PI'b Ne 55 o1 02.03.2012 r. nosnb3oBaTensasM BupTyanbHbIX YNTasbHbIX 3a/10B pa3peweH 3AKA3 Ha neyaTb
MOJIHbIX TEKCTOB AnccepTtaumn n3 b PI'b. MNpu nepsom obpalieHnn kK pecypcam 3b[, PI'b HeobxoamMmo nponTun
perncTpaumnio B BUPTyasbHOM 4nTasbHOM 3ane PI6.POCCUNCKAA HALUMOHANBHASA BUBJINOTEKA (PHB) : cainT /
Poccuinckas HaumoHanbHas bubnmoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum poctyna: ons saperncrpup.
rnonb3oBaTenen. - TeKCT: 3NIeKTPOHHbIN. ... 04Ha N3 KPYNMHENnLwmnx B M1pe 1 BTopasa no BeanynHe oHA0B B Poccmmnckon
depepaumm - CY>KUT POCCUACKON KYNbTYpe N HayKe, XPaHUT HaLMOHaJIbHYIO NaMaTb, CNOCOBCTBYET NMPOCBELLEHUIO
Hacenswwmx Poccuio HapoAOB U pacNpoOCTPaHeHUo naen rymaHmsma. ... B coongax bubnnotekn xpaHntcsa 6onee 38,6 MaH
9K3. Mpon3BeAEeHU NeYaTn U NHbIX NH(OPMALIMOHHbBIX PECYPCOB, B TOM YMCAE U Ha 3N1EKTPOHHbLIX HOCUTENAX, AOCTYMHbIX
LUIMPOKOMY Kpyry nosb3oBaTenein. ExxerogHo PHB nocewaeTt okono 850 ThiC. YnTaTeNen, KOTOPbIM BblAaeTca A0 5 MAH
N3OaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebiwe 10 MAH yaaneHHbIX nosb3osBaTesnen. ... CoxpaHas
KYNbTYPHYIO U UICTOPUYECKYIO MPEeEeMCTBEHHOCTb, BEPHOCTb BUBIMOTEYHbIM TpaanLmaMm, 3aJI0KEHHbIM eLle B
NmnepaTopckon MybnnyHo bubnnoteke, PHB ceroaHa — coBpemeHHoe MHMOPMaLMOHHOE YYpexXAeHNe, OCHaLLLeHHoe
HoBeNLWwnM obopyLOBaHMEM 1 CBOEBPEMEHHO OTBeYaloLlee Ha HacCyLHble Bbi30Bbl BpeMeHu.' (untaTta ¢ canTa PHB:
http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnnoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/ Pexxum gocTtyna:
015 3aperncTpup. nosab3oBaTenen. - TeKCT: 31eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cosgaHa B 1999 rogy no
MHMUMaTMBe Poccminckoro choHaa hyHAaMeHTasNbHbIX UCCNef0BaHUIA Ana obecnevyeHnss POCCUNCKUM yYeHbIM 31€KTPOHHOIO
[OCTyna K BeAyLUINM MHOCTPaHHbIM Hay4HbIM n3gaHnsaM. C 2005 ropa eLIBRARY.RU Havana paboTy C pyCCKOSA3bIYHBIMMA
nyb6AMKaumMsaMn 1 HblHE ABNAETCA BeAyLlen 31eKTPOHHON BnbnnoTeKkon Hay4yHOM NepUoanKn Ha PyCcCKOM SA3blke B MUpE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Hasi anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
[ocTyna: Ansa 3aperncTpup. nonb3oBaTenien. - TEeKCT: 31eKTPOoHHbIN. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPoHHas
6nbnnoTeka, NOCTPOEHHaa Ha NapaaurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aa4YaMun KOTOPOMW SBNSETCSH
nonynspusaums Haykm n Hay4HoOM AeATeNIbHOCTU, 06LECTBEHHBIN KOHTPOJIb Ka4yecTBa Hay4HbIx Nybnnkauunii, passmtue
MEeXANCUNMANHAPHbIX UCCNef0BaHNIA, COBPEMEHHOI0 MHCTUTYTa Hay4YHOW peLeH3unn, NoBbILEeHNe LUTUPYEeMOCTH
POCCUICKON HayKn N MOCTPOeHMe NHPPACTPYKTYpbl 3HaHM.PHLIW (Poccnncknn ueHTp Hay4yHom nHdopmaumm) Pecypchl
OTKpPbLITOro focTyna : canT. - MockBa. - URL: https://podpiska.rcsi.science/resources/ - Pexxum goctyna: cBO60AHbIN. - TEKCT:
3JIEKTPOHHbIN.MaTepurasbl 0 NONHOTEKCTOBbIX KOJIEKLMAX XKYPHAJI0B U KHUT, AUCCcepTaunii, MaTeprasioB KOHMepeHUMiA n
Ap.; bubnuorpaduryeckux, pehepaTMBHO-aHAIMTUYECKUX, NMPEeAMETHO-0PMEHTUPOBAHHbIX 1 (hakTorpagpuieckmnx basax
[aHHbIX: B noapasnene “Pecypcbl OTKPLITOro AocTyna” cobpaHa nHhopmaumsa o Hanbonee BocTpeboBaHHbIX OTKPbIThIX
6nbnnoTtekax n oHnamH-cepsmcax.PHLW (Poccnincknin ueHTp Hay4yHom nHpopMaumm) Pecypcbl 6eccpoyHoro noctyna : CanT.
- MockBa. - URL: https://podpiska.rcsi.science/resources/termless/ - Pexxum goctyna: cBob6oaHbIN. - TekcT:
3JIEKTPOHHbIN.MaTepurasibl 0 NOJIHOTEKCTOBbIX KOJIIEKLUAX XKYPHAJIOB U KHUT, AUCCepTaLunii, MaTeprasioB KOHMEPEHLMA 1
ap.; bubnmorpaduyeckux, pedepaTMBHO-aHaIMTNYECKNX, NMPeAMEeTHO-0PMEHTUPOBAHHbIX U hakTorpadundeckmx 6asax
baHHbIX: B nogpa3snene “Pecypcbl 6eccpoyHoro goctyna” npeacrtaBsieHa nHopMaumsa o pecypcax, OCTYMHbIX
opraHM3aumnsaM B paMKax LeHTpasn30BaHHON (HauMoHabHOM) NOANUCKN 6eCCPOYHO, B COOTBETCTBUN C JIMLLEH3NOHHbLIMU
cornaweHnsamMun.PHUN (Poccuincknim LeHTp Hay4yHon nHgopmaumn) - KHUrmn, nsgaHHble npyu nogaepxxke POOU : cant. -
Mocksa. - URL: https://www.rfbr.ru/library/books - Pexxnm goctyna: cBob6oAHbIN. - TEKCT: 3N1eKTPOHHbIN.Springer
Journalsba3a fgaHHbIX, cogep>Kallasn NOIHOTEKCTOBbIE XYpPHasibl U3gaTenbcTBa Springer (rog nspgaHusa - 2023 r.),a UMeHHO
TemMaTunyeckyto konnekuumio Life Sciences Package Ha nnaTtdopme: https://link.springer.com/ Nature Journalsba3a gaHHbIX,
copepxallas nonHoTekcToBble xypHanbl Nature Publishing Group, a nmeHHo ypHanbl Nature journals, Academic
journals,Scientific American (rog n3gaxus - 2023 r.) TemaTuydeckon konnekuum Life Sciences Package Ha nnaTdopme
https://www.nature.com/ https://cyberleninka.ru/

Mepuognyeckne n3pgaHns [oCTynHble obyyaowmmcsa u cotpygHukam ®reQyY BO MITY no nognucke n Ha OCHOBaHUMU
KOHTPAKTOB U JINLLEH3NOHHbIX cornaweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

XuMwuK : canT o xumum / XuMuK.py. - MockBa, [20?7?]. - . - URL: http://www.xumuk.ru/. TeKCT: 3N1eKTPOHHbIN.Ha canTe
pa3mMeLlleHbl y4ebHble MaTepuasbl N0 Pa3finyHbIM pa3fesiaMm XMMUK, NpeacTaB/eHa XuMmyeckas sHumknoneauns (bonee
5000 TepMUHOB, OXBaTbIBalOLLMX BCE pa3fesibl XMMUK, a Tak)Xe NorpaHuyHble 061acTu), CNpaBoOYHMK MO XMMUYECKUM
BellecTBaM, Nepuoamyeckas cuctema snemenTos [.U. MeHaeneesa Co CCbIIKON Ha KpaTKylo MHGopMaLuuio 06 snemMeHTax B
XUMUYECKOWN SHUUKAONEeANN, MaTepraibl, MOCBSLLEHHbIE MNOJlYYEHUIO U CBONCTBAM FreTepPOLMKIINYECKUX COeANHEHNN,
SHUMKIONeANs IeKapCTBEHHbIX NMPenapaToB, hapMaLeBTUYeCKNn 1 BUOXMMNYECKUN CIPABOYHUKN, KaTanor XMMUYeCKnx
KOMMaHUI 1 NpeanpuaTuii 1 Apyrve maTepuabl, GyHKLMOHUPYET hopyM npoekTa. http://www.xumuk.ru/

Ona oby4vatowmxcsa obecneyeH gocTyn (yoaneHHbIM 4OCTYN) K CNefyiowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPaBOYHbIM U MONCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LeHTpP
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTtesien. - TeKCT: 31eKTPOHHbIN. PoHA BC chopMmupyeTCs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaET y4ebHukn, y4ebHele nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUNKIoONeann, CJI0Bapu U CMpaBoOYHNKN, 3aKOHO4ATE/IbHO-HOPMaTBHbIE AOKYMEHThI, CneLlnasbHble
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nepuoamnyeckme n3gaHus n n3faHus, Bolnyckaemble nsgatenbcTsamm By308B. http://znanium.com/catalog/

IPRBooks. Ba3zoBasi Konnekuus : 31eKTPOHHO-6ubnnoTeyHas cuctema : canT / O6LLECTBO C OrpaHNUYeHHOoM
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxnm
[oCTyna: Ans 3aperncTpup. nosb3oBaTesneln. - TeKCT 3NeKTPOHHbIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLUMX U CPefHUX CheumnanbHbIX y4ebHbIX 3aBefeHnn, Hay4yHo-nccaenoBaTelbCKnx
WHCTUTYTOB, Ny6NnYHbIX BubnnoTek, npuobpeTaomx KOpnopaTUBHLIN LOCTYN AN8 CBOMX 0byYaloLmxcs, npenonaBaTenen
n T.4. 9BC BKJtOYaET y4ebHY0 N Hay4YHYI0 MTepaTypy Mo HanpaBJJieHNSM NOATOTOBKU BbICLLEr0 U CPEHEro
npogeccnoHassHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HaumoHanbHas anekTpoHHasa bubnuoteka (H3B) : hepepanbHaa rocyaapcTBeHHas MHGOPMaUNOHHAsa cucTeMa : CanT /
MUHNCTEPCTBO Ky NbTypbl Poccuinckon depepauum, Poccninckas rocyaapcTeeHHas bubnnorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pe)xxmm gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. H3b - npoekT Poccurickom
rocynapcTBeHHon 6ubnnotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (HIB)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npyu nognepxke MnMHUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIB - obecnevnTb cBOGOAHLIA [OCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
M30aHHbIM, N3[@aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUNCKNX BUBNINOTEK N3aaHMaM U Hay4HbIM paboTaMm, - OT KHVKHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npon3BedeHunin. B HacToswee BpeMs NnpoekT H3b BkovaeT
6onee 1.660.000 3n1eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALUMNOHAJIbHAS BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnnoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum goctyna: ans
3aperncTpup. nosib3oBaTesnien. - TeKCT: 3/IeKTPOHHbIN. '... 04Ha N3 KPyNHenwmnx B Mupe 1 BTopas no seanynHe oHO0B B
Poccuiickon ®egepaumm - CAY>XUT POCCUACKON KyNbType U HayKe, XpaHUT HauMOHaslbHY10 NaMaTb, cnocobcTeyeT
MpPOCBELLLEeHMI0 HacensawLwmx POCCUI0 HAPOAOB 1 PacCNPOCTPaHEHMIO naen rymaHusma. ... B ongax bubnunotekn xpaHmnrcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMNI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U HA IJIEKTPOHHbIX
HOCUTEeNAX, LOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTtenen. ExxerogHo PHB nocelwwaeT okosno 850 ThiC. YnTaTenemn, KOTopbiM
BbIJAETCA A0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTcsa 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoxpaHsas KyNbTYPHYIO U LICTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3a/10KeHHbIM eLle B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHpOopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHMEM 1 CBOEBPEMEHHO OTBeYaloLLlee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl
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