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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 12.10.2026
([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:

12.10.2026 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
12.10.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaB/eHUIO NOATOTOBKN
(cneunanbHOCTN)
12.10.2026 MoanncaHo npocton 3 MNonoBa AHrennHa AnekceesHa
12.10.2026
(moannce) (®.1.0.)
CornacoBsaHo:
HBE MI'TY
(Ha3BaHue rlonpa3,|1eneH|/m)
12.10.2026 MoanncaHo npocTton 30 N. b. bepbepbsaH
12.10.2026
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenbto 0CBOEHUS ANCLUMINHBI «AHANINTUYECKas XUMUSI» SBNSIETCS (hopMMpoBaHUE 6a30BbIX, CUCTEMHbIX U
MH(OPMaLMOHHBIX KOMMAEeTeHUMn ByayLiero cneymanmicTa B NPUKAAAHON U CMEXXHOW C OCHOBHOM OTPac/bio HAPOA4HOIro
XO3AMCTBa.

[ns peannsaunm OaHHONW Lenn HeobxoAnmMo pewnTb creayowme 3agadn'

- 03HAKOMUTb C TEOPETUYECKUMN OCHOBAMU OAVNCLUMJINHDI,

o 06y‘-II/ITb 6a30BbIM YMeHNAM opraHmn3saunm na60paToprlx N Npon3BoaACTBEHHbIX nccnenoBaHuni;

- Bblpa6OTaTb HaBblKN I'IpOCTeMLIJVIX XNMNYECKNX pacyeToB.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noAroToBkKM (cneuuasibHOCTH)

AncumniamHa «AHanMTYecKas XMMnsa» BXOAUT B NepeyeHb KypcoB 6a3oBon YacTu OMOIM. OHa nMeeT nornyeckme u
cofep>xaTeslbHO-MeTOANYECKNE CBA3M C AUCUMMIMHAMM MaTeMaTurKa, pusnka, nHhopmMaTrKa, obLlas n HeopraHu4yeckas
XUMUS, PU3nNYeckKas XMMmnsa, opraHnyeckas XumMmsa, KoJIoONaHas XMMns, anekTpoxmmus, 6esonacHoCcTb
PKU3HEeOeATeNbHOCTUN AHaMTUYECKas XMMMSA NO3BOJISET PACKPbITb 3aBMCUMOCTb CBOMNCTB BELLECTB OT COCTaBa W CTPOEeHUS,
06YyCNOBNIEHHOCTb NMPYMEHEHUS BELLECTB NX CBONCTBAMN, MaTepralibHOE eIMHCTBO HEOPraHMYeCKUX 1 OpraHnyeckmnx
BeLLecTB, 0OyC/IOBNEHHOCTb NpeBpaLLeHnii BeLWeCcTB AeNCTBMEM 3aKOHOB NPMPOabl, Mepexos KONMYeCTBEHHbIX U3MEHEeHUN
B Ka4eCTBEHHbIe N pa3peLleHne NpoTNBOpPeYnNin. Bennka posib aHaNUTUYECKON XMMUN B CO3[4aHUN HOBbIX MaTepuanos,
CNOCOBCTBYIOLLNX SIKOHOMUN CbIPbS U SHEPTrUN PacyeTHbIe N NpaKTUYeCKUe 3aa4m No3BOAAIT CTYAEHTaM NPUMEHUTb
TeopeTunyeckmne 3HaHNA Ha NpaKkTuke, yrnybutb npoLecc NOHMMaHNSA SABAEHWIA, 3aKOHOMEPHOCTEN, BANSHNA Pa3INYHbIX
(PaKTOPOB Ha HUX.

lna npoecCcnoHabHON AeATeNbHOCTU BbIMYCKHUKOB MO HamnpaBaeHno “XuMmnyeckasa TexHonorna” Heobxoammbel HaBbIKN
Ka4eCTBEHHOr0, KOJIMYECTBEHHOI0 U (N3NKO-XMMMYECKOro aHannsa. bakanasp ncnosb3yeT MeToAbl, OCHOBaHHbIE Ha
XMMNYECKMX peakumax (XuMmnyeckmne MeToabl) Ui Ha namMmepeHnn hunsnyecknx napamMeTpoB, CBA3aHHbIX CO CBONCTBaMU
onpenenseMoro BellecTBa (OU3NKO-XUMMYECKME MeTOAbl aHan3a) AN NPoOBEAEHNA Hay4YHOMUCCNeA0BaTe /IbCKOW
inesTeNbHOCTU N NpakTuyYeckon paboTe.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe
(MOAynNi0), COOTHECEHHbIX C MNJIAHUPYEMbIMU pe3yJsibTaTaMU OCBOEHUA

obpasoBaTesibHOW NPOrpaMmMmbl.

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

OnkK-1.1

MpepnaraeT MHTepnpuUTauuio pesybTaToB COBCTBEHHbIX
3KCMNEPMMEHTOB 1 pac4YeTHOJI-TeopeTnyecknx paboT ¢
NCMNoJib30BaHNe TeopeTn4eCKnXx oCHOB TPpaaANLUNOHHbLIX U
HOBbIX pa3aesioB XMMnun

OmNnK-1.2

DopMySIMPYeT 3aKJIOHEHMSA U BbIBOALI MO pe3yJsibTaTam
aHanM3a IMTepaTypHbIX AAHHbIX, COBCTBEHHbIX
3KCNepuMeHTaslbHbIX U pac4yeTHO-TeopeTnyecknx paboT
XUMUYECKOW HanpaBJIeHHOCTY

OlnkK-1.3

PaboTaeT c xMMM4yecknmmn BellecTeamMmum ¢ cobnogeHnem
HOPM TeXHWKN 6e30nacHoCTn

OnK-4.1

MpoBOANT UCCIeN0BaHNSA CBOWCTB BELLECTB U MaTepuasos C
MCMoJIb30BaHNE CEPUIAHOI0 Hay4YHOro o6opyaoBaHUS

OrnK-4.2

lMpoBOAUT CTaHOapTHbLIE onepaunn Ans onpeneneHuns
XUMUNYEeCKOro v (pa3oBoro coctaBa BeleCcTB N MaTepuanos
Ha NX OCHOBE

OrnkK-4.3

BraneeT HaBblkaMu KOHTPOJISi OCHOBHbIX NapamMeTpoB
TEeXHOJIOrMYEeCKOro npoLiecca, KavecTsa Chipbs U FOTOBOM
npoayKLUN

OrnK-4.4

CnocobeH npoBoAnNTb U3IMEHEHWNE NMapaMeTpPOB rnpouecca npu
M3MEHEHWUN CBONCTB CbIpbs
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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/utils/libdata.php?id=2000016937&D
TEXHOJIOrNYeCKUN YHUBEPCUTET). AHaNUTU4YeCcKas XMmMms. OK=021788&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. (Mankonckuii rocygapcteeHHbin | http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100000863
TEXHOJIOrNMYECKUI YHUBEPCUTET). AHaIMTUYECKas XUMKS.
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.
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e B nevyaTHom opme,
e B (DOPME SNEKTPOHHOIr0 OKYMEHTA,
e B hopMe ayanocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUMJIVH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

OMNK-1.1 NpepgnaraeT UHTepNpUTaLUIO pe3ylbTaToB COOCTBEHHbIX IKCMEPMMEHTOB N pac4eTHON-TeopeTnyeckux paboT c
MCNoJIb30BaHNE TeOPeTUYECKNX OCHOB TPaAULIMOHHbIX 1 HOBbIX pa3aesloB XUMun

12 12 Obuwasn n HeopraHnyeckas
XUMUS

34 34 AHanuTnyeckas xmmMms

34 34 OpraHunyeckas xmmus

3 8 MeToabl paspeneHns n
KOHLLEHTpMpOBaHUA

7 9 dusnyeckme MeToab
nccefoBaHns B XMMUM

6 6 Undposasa TpaHchopmaums
oTpacau

4 8 MeTonbl 06paboTku 1

BU3yainsauunnm pesynbTtaTtoB
XUMNYECKOro sKCrnepmMeHTa

6 9 XUMUa NpupoaHbIX
COeAVNHEHUIA N OCHOBBI
Broxnummm

8 9 MogroToBka K Npoueaype

3alWuUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl

2 2 O3HaKoMUTesIbHas NpakTuKa
56 56 Hay4Ho-nccnepnosaTenbckas
paboTa

ONK-1.2 ®opMyanpyeT 3aK04eHNs 1 BbIBOALI MO pe3ybTaTaM aHasin3a AnTepaTypHbIX aHHbIX, COBCTBEHHbIX
3KCMEPUMEHTAJIbHBIX U PACYEeTHO-TEoPeTUYEeCKMX PAaboT XMMUYECKOW HaNpPaBIeHHOCTY

12 12 Obuwasn n HeopraHuyeckas
XUMuns

34 34 AHannTu4yeckas XmMMms

34 34 OpraHuyeckas xuMus

3 8 MeToAbl pa3zgeneHnsa n
KOHLLEHTPUpPOBaHUSA

7 9 dursnyeckme mMeToab
nccaefoBaHUsA B XMMnn

6 6 LUndposasa TpaHchopmaums
oTpacau

4 8 MeToabl 06paboTku n

BU3yann3aunn pesynbTaToB
XNMNYECKOro sKCrnepmnMmeHTa

6 9 XvMunsa npupoaHbIX
COeJHEHUNN N OCHOBBbI
6roxummmn

8 9 MogroToBka K npouenype

3almnThl 1 Npoueaypa
3aLlLNTbl BbIMYCKHOW
KBaANUKaLMoHHOM paboTbl

2 2 O3HakoMUTeJIbHas NpakTuKa

56 56 Hay4Ho-nccnepoBaTtesibCcKas
paboTa

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

12 12 Obuwasn n HeopraHuyeckas
XNUMUNA

34 34 AHannTn4yeckas XmMMms

34 34 OpraHuyeckas xuMus

3 8 MeTonbl pa3zgeneHnsa n
KOHLLeHTPMPOBaHUA

7 9 dursnyeckme meToab
nccaenoBaHus B XuMmnm

6 6 LUndposasa TpaHchopmaums
oTpacau
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Tanbl d)opMupoaaHml KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,

(e L:>To) 390 0390 cdopmMupyloue
KoMneTeHUuU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmsl

4 8 MeTonbl 06paboTku 1
BM3yann3aunm pesynbTaToB
XWMUNYECKOro 3KCNepPUMEHTA

6 9 XuMuna npupoaHbIX
COeANHEHNIA N OCHOBBI
6rnoxmmmm

8 9 MogroToBka K Npoueaype

3alWUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIMPUKALMOHHON paboThl

2 2 O3HaKoMUTesIbHas NpakTuKa

56 56 Hay4Ho-nccnepnosaTtenbckas
paboTa

ONK-4.1 MNMpoBoaunT nccaenoBaHNsA CBONCTB BELECTB U MaTepmnanoB C UCMOJIb30BaHUE CEPUINHOIO Hay4YHOro 060pynoBaHmMs

12 12 O6buan n HeopraHnyeckas
XMMUA

34 34 AHanuTn4eckas xmmMms

56 56 dusnyeckas xmmmsa

34 34 OpraHuyeckas xumMus

5 7 KonnougHasa xmmMums

3 6 Fvppasavka

6 7 XnMn4yeckas MeTposiornsa n
CTaHpapTM3aums

3 8 MeTonbl pa3geneHnsa un
KOHLIEHTPUPOBaHNSA

7 9 dusnyeckme meToabl
nccnenoBaHus B XuMnm

6 9 XuMna npupoaHbIX
COoefUHEHWUIN N OCHOBLI
6rnoxmmmm

8 9 MogroToBka K Npoueaype

3alWuUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIMPUKALMOHHON paboThl

OMNK-4.2 MpoBoanT CTaHAapTHble onepauun anas onpeaeneHns XMMnM4Yeckoro 1 pa3oBoro coctaBa BewecTB U MaTepunasios
Ha X OCHOBE

12 12 Obuwasn n HeopraHuyeckas
XUMUA

34 34 AHannTu4yeckas XmMMms

56 56 dusmyeckas xmmms

34 34 OpraHnyeckas xmmMus

5 7 KonnongHas xmmMusa

3 6 rmopasavka

3 8 MeToAbl pa3geneHunsa n
KOHLLEHTPUPOBaHUSA

7 9 dunsnyeckne MeToabl
NccieoBaHns B XMMUM

6 9 XyMuns npupoaHbIX
COeMHEHU N OCHOBBI
broxnmmn

8 9 MoaroToBKa K npouenype

3alunThl U Npoueaypa
3alUNTbl BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

ONK-4.3 BnageeT HaBblKkaMy KOHTPOJIS OCHOBHbIX MapaMeTpoOB TEXHOJIOMMYeCKOoro rnpouecca, KayecTsa Cbipbs U FOTOBOW

npoayKumm

12 12 O6buan n HeopraHnyeckas
XUMUS

34 34 AHannTn4yeckas XmMMms

56 56 dusmyeckasa Xxmmmsa

34 34 OpraHuyeckas xuMus

5 7 KonnongHasa xmmMmsa

3 6 maopasBavika

6 7 XnMn4yeckas MeTposiornsa n
CTaHpapTM3aums

3 8 MeToAbl pa3zgeneHnsa un
KOHLIEHTPUPOBaHNSA

7 9 dunsnyeckmne MeToabl
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

nccnegoBaHUsa B XuMnn

XUMuna npupoaHbIX
COeINHEHNI N OCHOBBI
6rnoxmmmmn

MoaroToBKa K nMpoueaype
3alKMThl 1 Npoueaypa
3aLNTbl BbIMYCKHOWN
KBanNUKauMoHHom paboTbl

OMNK-4.4 CnocobeH

NPOBOANTbL U3MEHEHWE NapamMeTpPoB NpPoL,

ecCa npum naMmeHeHmn CBOWCTB CbIpbA

12 12 ObLwas n HeopraHu4yeckas
XUMns

34 34 AHannTu4yeckas XmMMms

56 56 dusnyeckas Xmmms

34 34 OpraHnyeckas xmmMus

5 7 KonsongHas xmmMumsa

3 6 rmopasavka

6 7 XvMmnyeckas MeTposiornsa n
CTaHAapTu3auums

3 8 MeToabl pasaeneHns n
KOHLLEHTPMpPOBaHUA

7 9 dusnyeckme MeToab
nccaeoBaHns B XMMUM

6 9 XrMuns npupoaHbIxX
COeJUHEHWNIN N OCHOBBbI
6roxumMmmn

8 9 MogroToBka K npouenype

3alKMThl 1 Npoueaypa
3aLNTbl BbIMYCKHOWN
KBaNNUKauMoHHoM paboTbl

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHUsA, ONUCaHUE LUKaJibl OLLeHUBAHUSA

Mnanupyemsbie Kputepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThbl HeyAoBJIETBOPUT | yaoBneTBopuUTen XopoLo OTJINYHO OoLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 6

OMNK-1: CnocobeH n3y4aTb, aHaM3NpPoBaTb, NCMOJIb30BaTb MeXaHU3Mbl XUMNYECKNX peaKLl,I/II?I, nponcxogawnx B
TeEXHONOrn4ecKmnx npoueccax n okpyxarwuwem Mmpe, OCHOBbIBaACb Ha 3HaHUAX O CTPOEeHUU BelwlecCcTBa, npupoae
XMUMNYECKOW CBA3M N CBONCTBAX Pa3JIN4YHbIX KNaCCOB XMNYECKNX 3JIEMEHTOB, COef\MHEHWUI, BELLECTB U MaTepunasnoB

ONK-1.1 MpepnaraeT nHTepnpeTaumio pe3ynbTaToB COOCTBEHHbIX 9KCMEPUMEHTOB N pacHeTHO-TeopeTnyecknx paboT c

MCNoJib30BaHMe Teo

PETUNYHECKNX OCHOB TPaAULIMOHHBLIX N HOBbLIX pa3gesioB XMUn

3HaTb: NoAxo4bl
K 00BbeKTy 1
npegmeTy
nccienosaHns
NOHATNS O
CBOMCTBax
XMMUYECKNX
3/1IeMEHTOB 1
HEKOTOPbIX
Hanbonee
ynoTtpebnsembix
coeHEeHNN

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTb: oLeHNBaTb
pPEeaKLIMOHHYI0
CnocobHoCTb
BellecTBa Ha
OCHOBe
TeopeTunvyeckux
npeacTaBieHunii o
CTPOEHUN
BellecTBa,
Pa3nnYHbIX TeOPUii
XUMUNYEeCKUX
cBA3en

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapertn:

YacTu4Hoe

HecuctemaTnyecko

B

YcnewHoe n

TeCThl,
KOHTpO/bHaA
paboTa,
Konnoksuym, YUPC,
3K3aMeH B YCTHOM
thopme
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMNeTeHuuu
1 2 3 4 5 6
MWUHUMasbHbIMUN B/lafeHune e NpMMeHeHne cucTemMaTUYecKoM | cucteMaTuyeckoe
HaBblKaMu HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
opraHusaumu un HaBbIKOB HaBbIKOB
npoeseneHns nornyckatoTcs
Hay4HbIX npobensl
nccnenoBaHun,

HaBblKaMu paboThbl
co
CTaTUCTNYECKMMN
MaTeMaTU4yeCcKuMm
MeTohamu;
BblYUCSIEHNS
cny4vaniHomn
norpeLuHoCcTn
n3MepeHuns;
WUHTeprnpeTauum
NONYYEHHbIX
pe3y/ibTaToB
n3MepeHus

OMNK-1: CnocobeH n3y4aTb, aHaIM3NpPoOBaTb, NCMOJIb30BaTb MeXaHU3Mbl XUMNYECKNX peaKLl,I/II?I, nponcxogAawnx s
TeEXHONOrn4ecKnx npoueccax n okpyxarwuwem Mmpe, OCHOBbIBaACb Ha 3HaHUAX O CTPOEHUU BelwlecCcTBa, npupoae
XMUMNYECKOW CBA3M N CBONCTBAX Pa3JIN4YHbIX KNaCCOB XMNYECKNX 3JIEMEHTOB, COefMHEHWUI, BELLECTB U MaTepunasnoB

OlNK-1.2 ®opMynupyeT 3aKJI4YeHUs 1 BbIBOAbI MO pe3ysbTaTaM aHann3a INTepaTypHbIX AAHHbIX, CoBCTBEHHbIX
SKCNEepPUMEHTAaJIbHbIX N PAaCHETHO-TEOPETNYECKUNX pa60T XUMNYECKON HanpaBJIEHHOCTU

3HaThb:
nTepaTypHble
OaHHble B
n3bpaHHom
obnactn xumun
WJIN CMEXHbIX HayK

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YmMeTb:

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

hopMynmpoBaTb JonyckatTcs yMeHus
3aKJIl04eHne 1 HebonbLLMe

BbIBOAbI MO owmnbKmn

pesynbTaTam

aHanm3a

nuTepaTypHbIX

DaHHbIX,

CcobCTBEHHbIX 3KCN

epuMeHTaNbHbIX U

pacyeTHO-

TeopeTn4eckmx

paboT

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
MeTogamm B/lafeHmne € MpUMeHeHne cucTemMaTU4eCKOM | cucTemMaTunyeckoe
aHanmsa, HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
MHTepnpeTauum n HaBbIKOB HaBbIKOB
o0606ueHun noryckatTcs

nuTepaTypHbIX npobensl

DaHHbIX,

CcobCTBEHHbIX 3KCN
€pMeHTasbHbIX 1
pacyeTHo-
TeopeTnyeckmnx
paboT B n3bpaHHom
obnactn xumun
WJIN CMEXHbIX HayK

TeCThl,
KOHTpObHaA
paboTa,
Konnoksuym, YUPC,
3K3aMeH B YCTHOMN
thopme

OMNK-1: CnocobeH Mn3y4aTb, aHaIM3NpPoBaTb, NCMNOJIb30BaTb MEXaHNU3Mbl XUMNYECKUX peaKLl,I/IIZ, nponcxogawmnx s
TEeXHOJIOrn4eCKuxX rnpoLeccax n okpyxxatruwiem Mmmpe, oOCHOBbIBadaACb Ha 3HaHUAX O CTPOeHUW BellleCTBa, Nnpupoae
XUMUYECKOWN CBA3MN U CBOMCTBAX Pa3JIN4YHbIX KNAaCCOB XMNYECKNX 3JIEMEHTOB, COeAVIHEHUW, BELLECTB U MaTepunanoB

OlNK-1.3 PaboTaeT C XMMNU4YeCKMMn BelecTBamm C cobogeHneM HOPM TeXHUKKN 6e3onacHoCTr

3HaTb: TEXHUKY
6e3onacHOCTU npu
paboTe B
XMMUNYeCKon
nabopatopuu,
npasuia XxpaHeHNs
N yTnansaumm
peakTUBOB,
nepByto NMOMOLLb

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

TecCThl,
KOHTPOJIbHas
paboTa,
Kosnoksuym, YUPC,
3K3aMeH B YCTHOM
dopme
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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

npun oTpasBieHnAX,
0XXOorax

YMeTb: NpoBOANTb
nabopaTopHble
nccnenoBaHns
XMMUYECKMX
nabopaTopHbIM
obopynoBaHuem,
CBOWCTB BeLLecTB,
BbISIBNATb
3aKOHOMEPHOCTU B
XpaHeHns n
yTuansaunm
BELLEeCTB,
NMporHo3MpoBaThb
CBOWCTBa BELLECTB,
Ncxons ns
CTpOeHus

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonbline
owmnbKM

CdopMupoBaHHble
yMeHus

Bnapetb:
npveMammu
obpalleHuns c
nabopaTopHbIM
obopynoBaHuem,
peakTuBamu,
npnbopamu;
MeTonamm
6e3onacHoro
obpalleHuns ¢
XUMUYECKUMU
MaTepuasamu

YacTu4Hoe
BNafieHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMNK-4: CnocobeH obecneynsaTh NpoBeAeHME TEXHOOMMYECKOro NpoLecca, Cnosib30BaTb TEXHUYECKME CpeacTBa as
KOHTPOJIA NapaMeTPOB TEXHOIOMMYECKOro MPOLIECCa, CBOWCTB ChiPbA U FOTOBOWN MPOAYKLMW, OCYLLECTBAATL U3MEHEHME
napaMeTpPoB TEXHOIOMMYECKOro NPoLLeCcCa NPy U3MEHEHUN CBOWCTB Chipbs

OMNK-4.1 NpoBOAUT NCCNEAOBAHMSA CBONCTB BEWECTB 1 MaTeprasioB C UCMOJb30BaHNE CEPUNHOIro Hay4Horo obopynoBaHus

3HaTb: HOpMbI Th
M npasuna
nposegeHns
6e3onacHoro
XMMUNYECKOro
3KCMepuMeHTa, a
TakKXe cepunHoe
Hay4Hoe
obopynoBaHue n
npasuna ero

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

MCNOJIb30BaHMNSA

YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
npoun3BOANTb hornyckatTcs yMeHus
CTaHOapTHblE HebonbLLne

ornepaumn ownbkmn

onpepeneHns

XUMUNYECKOro n

dasoBoro coctasa

BeLLecTB, U

MaTepuasioB Ha UX

OCHOBe

Bnapetb: YacTun4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cncTeMaTuUyeckoM | cuctemaTuyeckoe
rnposeneHns HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
CTaHAapTHbIX HaBbIKOB HaBbIKOB
onepauun nonyckatTcs

onpepeneHns npobenbl

XMMNYECKOro un
(ha30BOro cocrasa
HeopraHn4yeckKmnx
BeLLEecTB, a Takxe
N3yYeHns nx
CBOWCTB

TecCThl,
KOHTPOJIbHas
paboTa,
Kosnoksuym, YUPC,
3K3aMeH B YCTHOM
dopme

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
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa

KOMMNEeTeHuuu

1 2 3 4 5 6

OlK-4.2 MNpoBognT cTaHA4apTHbIe onepauun 4nas onpeaeneHns XMMn4eckoro 1 )a3oBoro cocTasa BelwlecTB U MaTepuasios
Ha UX OCHOBE

3HaTh: ®parmMeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | CHhoOpMMPOBaHHBIE TecThl,
rnpuMeHeHune 3HaHUsA HO cogep>kawme cucTteMaTmyeckme [ KOHTposibHas
OCHOBHbIX oTAesbHble 3HaHWS paboTa,
MoJIOXKEeHNN npobensbl 3HaHUA Konnokeuym, YUPC,

TEeopun pacTBOpPOB
a30BbIX
paBHOBeECUMN,
y4YeHus o
XMMUNYECKOM
paBHOBECUH,
XUMUNYECKON
KWHeTuKe,
KaTanuse,
ancopbumnn

3K3aMeH B YCTHOW
topme

YMmeThb:
CaMoCTOoATEsIbHO
paboTaTb C
XUMUYECKON
annapaTypon n
peakTuBamu,
pewaTb
BO3HUKaoLWme
BOMPOCHI,
CBfI3aHHbIE KakK C
MOCTaHOBKOWN
XUMUNYECKUX
3KCMNEPNMEHTOB,
Tak u c
TeopeTnyecknmm
BOMpocamm

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckaroTcs
HebonbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetn:
HaBblKaMu
nposeneHns
CTaHAapTHbIX
onepauumn
onpepeneHns
XUMNYECKOro n
chasoBoro coctasa
HeopraHn4eckunx
BELLeCTB, a Takxe
N3yYeHns nx
CBOWCTB

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NnpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OMK-4: CnocobeH obecreynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoL,ecca, UCMoJib30BaTh TEXHMYECKME CpeacTBa aas
KOHTPOJISi MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

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

NpoAyKLUMM

3HaThb: CYLLIHOCTb
COBpPEMEHHbIX
crnoco6oB
MeTOoLO0B,
KOHTPOJIS U
aHa/n3a KavecTBa
npoayKuunu;
OCHOBHble
rnokasaTtenun n
TpeboBaHuA K
KavyecTBY CbipbS,
noslynpoayKTOB U
roToBoOMn
npoayKkumm,
OCHOBHbIM
rnapamMeTpam
TEeXHOJIOrn4yeckoro
npouecca

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

TecCThl,
KOHTPOJIbHas
paboTa,
Kosnoksuym, YUPC,
3K3aMeH B YCTHOM
dopme

YMeTb: KBangpuLl
MPOBaHHO
OCyLeCcTBAATbL BCe

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne

ChopmMupoBaHHble
yMeHuns
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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

BUAbI
TEeXHOJIOrn4yeckoro
KOHTpONS
KayecTBa;
1CMNosb30BaTh
COBpPEMEHHbIe
BUAbl NpubopHOro
obecneyvyeHuns gns
TEXHOXMMMNYECKOro
KOHTPOJIS 1
aHa/n3a KavyecTBa
nbesonacHocTn
XUMUYECKOro
Cblpbs U
NMpoAyKTOB ero
nepepaboTkun

owmnbKmn

Bnapetb: o6wLnMn
MeTogammn
nccnenoBaHusa m
TEXHOXMMUNYECKOro
KOHTPOJIA Cbipbs, U
roToBoun
npoaykuuu,
MeTodamu,
OCHOBaHHbLIMU Ha ¢
N3UKO-XUMUNYECKUX
CBONCTBax
obbekTOB
nccnenoBaHus
MeToauKaMmn
onpepeneHns
XUMUNYECKOro
cocTaBa
pa3fINYyHbIX BUOOB
CbipbA,
rnoslynpoayKToB,
roToBoun
npoayKumm

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OMK-4: CnocobeH obecrieynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoL,ecca, UCroJib30BaTh TEXHMYECKME CpeacTBa A
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBONCTB Cbipbs Y FOTOBOW MPOAYKLUN, OCYLLECTBAATL MU3MEHEHNe
napaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

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

3HaTb: OCHOBHbIE
nokKasaTtenn un
TpeboBaHMs 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: kKBanudpuy, |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
TEXHOXMMNYECKOro HaBbIKOB HaBbIKOB
KOHTPO/IS Cbipbs B jonyckatTcs

COOTBETCTBUN C npobenbl

TpeboBaHnAMM
CTaHAapToB,
HOPMaTUBHO-

TeCThl,
KOHTpO/bHaA
paboTa,
Konnoksuym, YUPC,
3K3aMeH B YCTHOM
thopme
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HauMmeHoOBaHue
pe3ynbTaThbl HeyAoBJIETBOPUT | yaoBseTBOpUTen XopoLio OTJINMHO OL,eHO4YHOro
OCBOEHMUSA eJibHO bHO cpepcTBa

KOMMeTeHUuuu
1 2 3 4 5 6
TeXHN4YecKomn
OOKYMeHTauun

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (UN1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

KOHTPOJIbHbIE BOMNPOCHI U 3afaHUS ANS NMPOBeLeHUS TEKYLLEero KOHTPos
1. I'lpeuMeT, 3a4a4uM N 3HaYeHne aHaNTUYECKON XUMUK AN TEXHOIOMNYeCcKmx npoueccos.
2. B3aMMOCBA3b aHAIMTUYECKON XUMNKN C OpyrmMmmn eCcteCTBeHHbIMN HayKaMin

8. MeToabl aHanusa, "MOKpbIN" 1 "cyxon*1 cnocobbl BbIMOJIHEHUS aHAJIMTUYECKNX peakunn

4. MNepuropmnyecknin 3akoH [ IMeHpeneeBa 3akoH AencTBUA Macc. IX npyuMmeHeHne B aHaIMTUYECKON XUMUN.
5. Teopusa pacTBOPOB N MOHHbIE peakLnn B pacTBOPax.

6. PaBHOBecue B romoreHHon cucteme CteneHb auccoumaumm (MoHnsaumm) Cnna snNekKTpoanTos,

7. PacTBOpPbI CUJIbHbIX 31IEKTPOSINTOB. AKTUBHOCTb MOHOB. KO3(h(hULMEeHTaKTUBHOCTH

8. VoHunsaumsa sBoabl BooopoaHbii  rnApoKCUAHbIA Noka3aTenu. loHHoenpounsseaeHe BoAbl.

9. PacyeT pH pacTBOPOB CMJIbHbIX KNC/IOT U OCHOBaHWUIA

10. PacyeT pH pacTBOopoB cnabbix KNCAOT U OCHOBAHMWI

11. bBydepHble pacTBopbl. BydepHasa eMkocTb PacyeT pH KUCAbIX U OCHOBHbIX 6ydepHbIX cMece.

12. PaBHOBeCKS B pacTBoOpax cosel TUnbl rMAposiM3yoWmxcsa conein. MexaHu3m ruapoanTuyeckoro paclienieHus.

13. XuMnyeckoe paBHOBeCUHE B reTeporeHHbIX cnctemax. NponssegeHne pacTBOPUMOCTU U ero CBSA3b C PaCTBOPUMOCTbIO
oCagKoB

14. ManopacCTBOPUMbIE INEKTPONNTLI. BNnsHne oAHOMMEHHbIX MOHOB Ha pacTBOpMMOCTb ConeBon aheKT.
15 YcnoBusi 06pa3oBaHNs N pacTBOPEHUSA OCa[KOB.
16 KOoMMNneKcHble COeANHEHNA B aHaIMTUYECKON XMMUU, NX Knaccugurkaums n oCOBeHHOCTU CTPOeHNS

17 OKNCNANTENIbHO-BOCCTAHOBUTEJIbHbIE MPOoLLecChl. BanaHue KoHueHTpauumn, pH cpebl n TeMmnepaTypbl HA8 OKUCIUTENbHO-
BOCCTAHOBUTEJIbHbIN NOTEHLMAN

18. MeTOObl KA4eCTBEHHOIr0 XMMUYeCcKoro aHannsa OcobeHHOCTN NolyMUKpoaHaamsa.
19 YyBCTBMTENBHOCTb @aHANUTUYECKNX peaKkLnin

20. CuctemaTmnyecknn n gpobHbIN MeToAbl aHann3a.

21. AHanuTnyeckmne Knaccugmkaumm KaTMoHOB

22 AHanuTn4deckas rpynna Fpynnosble n cneyuduyeckmne peakTusbl

23. AHann3 KaTnoHoB I-UT aHannTunyeckux rpynn

4. CncrtemaTuyeckas cxema pa3aneneHna cMecn KaTumoHOB (-l aHannTuyeckmx rpynn.
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25. OTKpbITUE KaTUoHOB IV-VI aHanuTnyecknx rpynn.
26. AHann3 cMmecu 1-VI aHannuTU4eCcKnx rpynn KaTUoHOB
7. Knaccudukaumsa aHMOHOB, UX pa3fesieHne 1 aHanms.
28. AHann3 cmecu aHMoHoB I-111 aHanuTnyeckux rpynn.
29. AHann3 cyxoro BeLliecTBa

30 MacknpoBaHue MeLlalLnX NOHOB.

31. PN3NKO-XxMMm4eckme MeToabl onpenesieHNss Ka4eCTBEHHOro CocTaBa BellecTBa

7.4. MeToaunyeckue MmaTtepuanbl, onpeaensiowime npoueanypbl OoOLeHMBaHUA 3HAHUMN,
YMEHMHN U HaBblKOB, M ONbITa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMEeTeHLUun
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an/IMeprII7I nepevyeHb BOMPOCOB K 3K3aMeHYy Nno ancunnianHe
«AHanuTNn4ecKas XxmMunsa»

| MpeoMeT, 3a4a4M 1 3HAYEHUE aHAIMTUYECKON XUMUN ANA TEXHONOM MYECKNX NPOLLeCCOB.

2, B3auMOCBA3b aHaIMTNYECKON XUMUUN C APYTMMIN eCTeCTBEHHbIMU HayKamMu

3 POJsIb OTEYEeCTBEHHbIX Y4EeHbIX B Pa3BUTUN TEOPUN XMMUYECKOrO aHanmsa

4 Mepuopunyecknn 3akoH .1 MeHpoeneesa. 3akoH AeNCTBMSA Macc. X npyuMeHeHne B aHaIMTUYeCKOM XUMIMn
5. CoBpeMeHHasn Teopus pacTBOPOB U NOHHbIE peakLuun B pacTBopax.

6 NMoBepeHne 3NeKTpoaANTOB B pacTBopax. CTeneHb amnccoumaumm (MoHmn3aumm) Cuna 3NeKTPOaMTOB.

7. PacTBOpPbI CUbHBIX 3JIEKTPOJSINTOB. AKTUBHOCTb MOHOB. KO3 PULIMEHT aKTUBHOCTN.

8 PacyeT pH pacTBOpPOB CMJIbHbIX KUCAOT U OCHOBaHUM

9. NoHn3aumsa sBoabl BooopoaHbI U rMAPOKCUAHBIN NoKa3aTenun. loHHoe npon3BefeHne BoAbl.

10, PacyeT pH pacTBOpoOB cnabbix KNCOT U OCHOBAHWNA

11. BbydepHble pacTBopbl. BydepHaa eMkocTb. PacyeT pH KNCAbIX 1 OCHOBHBIX BydepHbIx cmecen.

12 PaBHOBecCuKS B pacTBOpax conen Tunbl rugpoan3yrowmxcs conen. MexaHnsm rmaposamTu4eckoro paclenneHuns.

13. XuMunyeckoe paBHOBeCKE B reTeporeHHbIX cncremMax. HpomsBeueHme PacTBOPMMOCTU N €ro CBA3b C PaCTBOPUMOCTbLIO
oCagKoB

14. ManopaCTBOPUMbIE INEKTPONANTLI. BAnsHne oAHOMMEHHbIX MOHOB Ha PaCTBOPMMOCTb ocakoB, ConeBon aheKkT
15. YcnoBusa obpa3oBaHMA U pacTBOPEHUA 0CaKOB

16. KOMMNIeKCHble COEAVNHEHNS B aHAIMTUYECKOM XMMUN, UX KNaccudumkaumsa n ocobeHHoCcTn cTpoeHns MpumeHeHne B
XMMMUYECKOM aHanmse.

17 OKMCANTENIbHO-BOCCTAHOBUTE/bHBIE NPOLIECCHl. BAnsHNME KoOHUeHTpauumn, pH cpeabl U TeMnepaTypbl Ha OKUCIUTENBHO-
BOCCTAHOBUTEbHLIA NOTeHUMan NpuMeHeHne B XMMMYECKOM aHannse

18. MeToAbl KAYECTBEHHOI0 XMMUYECKOr0 aHain3a, «MOKpPBbIN» N «CyXO» CNocobbl BbIMOHEHUS aHAIUTUYECKNX peaKkLumi
OcobeHHOCTU NoNyMUKpoaHanusa.

19. OCHOBHble XapaKTEPUCTUKN aHANNTUHECKNX peaKkLni: YYBCTBUTEJILHOCTD,
CNeundrn4HOCTb N CENEKTUBHOCTb

20. CuctemaTmyecknin n apobHbIn MeToAbl aHann3a Mpumepsl.

21. AHanuTnyeckmne Knaccugmkaumm KaTMoHOB
22. AHannTmnyeckas rpynna. Fpynnosblie v crieundunyeckne peakTusbl

23. AHann3 KaTMoHOB | - Il aHanuTuyecknx rpynn (KMCNOTHO-OCHOBHAs Knaccudukaumus).

24 CuctemaTmyeckas cxema pasfesieHna cMmecu katmoHos |—Ill aHannTunyeckmx rpynn.
25. PaspeneHue un oTKpbITUE KaTNOHOB 1V-VI aHanuTu4eckmnx rpynn.

27. Knaccugunkaums aHWOHOB, UX pa3feneHne n Ka4yeCTBeHHble peakummn

28 AHann3 cMecn aHMoHOB 1-LLl aHanuTuyecknx rpynn.

29. AHann3 cyxoro BeLlecTsa

30. MacknpoBaHue 1 ygaseHne Mellatowmx NoHoBs. NMpumepsbl

31. DU3NKO-XUMUYECKME METOAbl ONpeaeNeHNns Ka4eCTBEHHOr0 CoCTaBa BellecTBa
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32 Llenb n 3aga4va KoNM4eCTBEHHOro aHaamsa

33. Knaccndmkaums MeTofoB KOJIMHECTBEHHOrO aHasn3a.

34 CtaTuctmnyeckasi obpaboTka pe3yibTaTOB KOJIMYECTBEHHbIX onpenesneHunin Teopusa owmnbok

35. MeToAbl BECOBOrO aHanM3a.

36. TeopeTnyeckne 0CHOBbI FpaBumMeTpun. Mpouecc ocakaeHns MexaHn3sm obpasoBaHua TBepaon dasbl.
37. ®akTopbl, BANAIOLLME Ha XapaKTep ocajKa

38. YcnoBus ocaxkAeHns KpUCTaaan4ecKmnx ocankos.

39. YcnoBus BbiNageHUs aMopHbIX 0CafKoB

40. fiBNeHne cooca)kaeHns Hro CyLHOCTb N BAUSAHWE Ha TOYHOCTb BECOBbIX ornpeaeneHnin NMpunynHbl COoCa>kaeHus.
41. 3aBUCUMOCTb MOJIHOTbI OCaXKAEHNA OT KONMYECTBa 0CaaMTeNsa N KOHLUEeHTpaunn H - NoHOB.

42. TuTpumeTpuyeckne metoabl aHanamsa VX cywHoCTb U Knaccupumkaumns

43 MeToAbl MPAMOro n 06paTHOro TUTPOBAHMNA B KOJIMYECTBEHHOM aHaun3e.

44. To4yka 9KBUBANEHTHOCTU U CNOCOBLI ee hnKCMpoBaHUS.

45 Bbl4MCIeHNsA HaBEeCKM N TUTpa B 06beMHOM aHanuse.

46 KpuBble KNCJIOTHO-OCHOBHOIO TUTPOBaHUA. PacyeT, NOCTpoeHne n aHanms.

47 MeTonbl HenTpanusaumn. AunanmeTpus NpruMeHeHne MeToaa B MPOM3BOACTBEHHON AeATENbHOCTH.
48. KomniekcoHoMeTpuyeckoe TutTpoBaHne Cnocobbl TMTpoBaHWs MoHATNE O KO MM JleKCOHax

49. TpunoHoMeTpus. MexaHU3M AeNCTBUS MeTaJI-UHANKATOPOB. MNpYMeHeHe TPUJIOHOMETPUYECKOr0 TUTPOBAHUS O
onpepeneHns obLLen )KeCcTKOCTN BOAbI, NCMOJIb3yeMO B MPOU3BOACTBEHHOM Npouecce

50. OKNCNTENIbHO-BOCCTAHOBUTEIbHbIE MeTOAbl aHan3a. X cywHoCcTb 1 Buabl OCO6eHHOCTM pacyeTa 3KBUBAJIEHTOB
oOKNCAnTENen n BOCCTaHOBUTENEN.

51. NepmaHraHaTomeTpusa. CTaAUNHOCTb peakunu, fiexallen B oCHoBe MeTona. PUKCMPOBaHME 3KBUBAJIEHTHOW TOYKMN
TUTPOBaHMA.

52. NNpyMeHeHne MeToda NepMaHraHaToMeTpun A1 KOJINYeCTBEHHOrr 0 onpefesieHnss BOCCTaHOBUTENEN.

53. NopomeTpua. CywHOCTb MeToAa 1 ero ocobeHHocTu MlogoMeTpuyeckoe onpeneneHne Mem

54. PU3NKO-XMMUYECKME MeTOoAbl, UX Kaccudukaums

55. TeopeTn4eckne 0CHOBbI 3IEKTPOXUMUYECKNX METOLO0B aHann3a 3akoHbl Papagesn. 3akoH Oma. YpaBHeHne HepHcTa.
56. ONTn4yeckne MeToAbl aHann3a. 3akoH byrepa-JlambepTa-bepa.

57. ®oTO3NIEKTPOKONOPUMETPUYEckoe onpenenenmne Fe(lll) B TexHonornyeckmx npoueccax

58. MeToAbl KOIMYECTBEHHOIr0 XpoMaTorpauyieckoro aHanusa. Vix knaccndurkauyms. TeopeTnveckme 0CHOBbI XpoMaTorpaduu.
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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/utils/libdata.php?id=2000016937&D
OK=021788&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. N"HchopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypchl ceTn «MIHTepHeT»

Znanium.com. ba3oBas KONNEKLNS : ISIEKTPOHHO-6MbnnoTevyHasa cuctema : cant / OO0 "Hay4Ho-
n3patenscknm ueHTp NMHdpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHnA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3osaTtesien. - TeKCT:
9NEeKTPOHHbIN. PoHA DBC chopMmpyeTCcs € y4eTOM BCex uamMmeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, y4ebHbie nocobus, YMK, moHorpacum, astopedepaTsl, AuccepTaunm,
3HUMKIONEeAnn, CI0Bapu U CNpaBoOYHUKN, 3aKOHOAATE/IbHO-HOPMaTUBHbIE JOKYMEHThI,
crieunanbHble Nepuoanyeckmne n3gaHusa u n3faHus, BbifyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ HaunoHanbHasa anekTpoHHaa 6ubnmnoteka (HIB) : benepanbHasn
rocyfapcTBeHHas UHOPMaLMOHHasa cucTtema : canT / MMHUCTEPCTBO KYbTypbl POCCUNCKON
denepaumnn, Poccninckas rocynapcrteeHHas 6ubnmorteka. - Mockea, 2004 - - URL: https://H36.pd/. -
Pexxum gocTyna: ons 3aperncTpup. Nnosib3oBaTenen. - TeKCT: 3/IeKTPOHHbIN. HIb - npoekT
Poccuiickon rocymapcTBeHHon 6ubnnotekun. HaumHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
351eKTpoHHaa bubnmnoteka (HOB) pa3spabaTbiBaeTcsa BegyLLmMMm poccmncknmm bubnmotekamm npum
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®epepaunmn. OcHoBHasa uenb HIb - obecneyunTb
csBoboHbIN AOCTYN rpaxkaaHaMm Poccnnckon depepaumnm Ko BCeEM N3aHHbIM, N3[aBaeMbIM U
XpaHAaWmMMca B poHAaX POCCUNCKUX BNBANOTEK N3aHUSAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUN N KyNbTypbl, 40 HOBENLLNX aBTOPCKUX Npomn3BeaeHU. B HacTosLee BpeMs
npoekT H3b BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
kaTanoros.POCCUNCKASA HAUMNOHAJIbHAA BUBJIMOTEKA (PHB) : canT / Poccuintckast HaumoHanbHas
bubnunoteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: onsa 3aperucTpup.
noJsib3oBaTesiel. - TeKCT: 3/IeKTPOHHbIN. "... 0Ha N3 KPYNHENLWnNX B MUpe 1 BTOpas rno BesinynHe
¢doHpoB B Poccunckon depepaumm - CAYy>XKNUT POCCUNCKON KYNbType U HayKe, XpaHuT
HaLWOHaIbHYIO NaMATb, CNOCOBCTBYEeT NPOCBELLEHMIO HacensawLwmx Poccmnio HapoaoB 1
pacnpocTpaHeHuto naen rymaHusma. ... B dongax bubnmotekn xpaHutca 6onee 38,6 MAH 3K3.
npousBefeHnn NnevyaT N NHbIX NHPOPMALIMOHHbLIX PECYPCOB, B TOM Y/UCIEe U Ha 3JIEKTPOHHbIX
HOCUTEeNAX, AOCTYMNHbIX LUNMPOKOMY KpPYry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC.
yuTaTesien, KOTOpbIM BblAaeTca A0 5 MAH U3faHuin, K ee 2N1eKTPOHHbIM pecypcamM obpallatoTcs 3a
rof cebilwe 10 MAH yAafieHHbIX Nonb3oBaTenen. ... CoXxpaHasa KyAbTYPHYIO 1 UCTOPUYECKYIO
npeeMCcTBEHHOCTb, BEPHOCTb BUBANOTEYHBIM TPpaauLMaM, 3aJ1I0)KEHHbLIM elle B IMnepaTopCcKon
My6nnyHon 6mubnnoteke, PHb cerogHa — coBpeMeHHoe NMHHOPMaLIMOHHOE yuYpeXaeHue,
OCHallleHHOe HoBeNWMM 060pyaA0BaHNEM U CBOEBPEMEHHO OTBEYatoLLEe Ha HaCyLHble BbI30BbI
BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
CYBERLENINKA : Hay4YHasn anekTpoHHas 6bubnnoteka : cant. - Mockea, 2014. - . - URL:
https://cyberleninka.ru// - Pexxum gocTyna: ons 3aperncTtpmp. nonb3oBaTenen. - TeKCT:
3/IEKTPOHHbIN. KnbepJleHnHKa - 3To Hay4yHas 3N1eKTPoHHasa bubnnoTteka, NoOCTpPoeHHas Ha
napagurme oTKpbiTOon Hayku (Open Science), OCHOBHbIMW 3aadYaMn KOTOPOW SABASETCS
nonynsapusaunsa Hayku n Hay4yHom aeaTesibHOCTU, 0OLLeCTBEHHbI KOHTPOJIb Ka4eCTBa Hay4YHbIX
nyb6ankauumn, passutne MexxauCUnnanHapHbIX NCCNef0BaHUN, COBPEMEHHOI0 UHCTUTYTa Hay4YHOW
peueH3nn, NoBbIEeHNE LUTUPYEMOCTN POCCUNCKON HAaYKU N NOCTPOEHNE MHPACTPYKTYPbI 3HAHWUNA.
https://cyberleninka.ru/ XuMuK : cant o xumnm / XuMuK.py. - Mocksa, [207??]. - . - URL:
http://www.xumuk.ru/. TeKCT: 371IeKTPOHHbLIA.Ha canTe pa3melleHbl y4ebHble MaTepunanbl No
pa3nunyHbLIM pa3fenamMm XuMnm, npeacTaBsieHa XuMnyeckas sHumknoneansa (6onee 5000 TepMrHOB,
0XBaTbIBalOLLMX BCE pa3fesibl XMMUK, a TakKXe NorpaHnyHblie 06,1acTun), CNPaBoOYHUK MO XMMUYECKUM
BellecTBaM, nepmogmnyeckas cnctemMma snemeHTos [.U. MeHaeneeBa CO CCbIJIKOM Ha KPaTKYyO
nHpopMaumo 06 aneMeHTax B XMMUYECKON SHUMKIoNeAMnN, MaTepnabl, MOCBALLEHHbIE MOSTyYEeHUIo
N CBONCTBaAM reTepoumkIM4ecKnX CoOegUHEHNN, SHLUNKNoNeans NeKapCTBEHHbLIX NpenapaTos,
hapMaLeBTUYECKU U BUOXMMUNYECKUIA CMTPAaBOYHNKK, KaTasIor XUMUYECKUX KOMMNaHWIA 1
npeanpuaTmnin n gpyrue matepuasnbsl, PyHKLUNOHNPYET hopyM npoekTa. http://www.xumuk.ru/
Mepnoanveckne n3gaHna OOCTYMHble obyYaloLwmmcsa n coTpygHmkam ®rb0OYy BO MI'TY no noanuncke
N Ha OCHOBaHWWN KOHTPaKTOB M JINLLEH3UOHHbIX cornaweHun. /index.php/resursy/37-periodicheskie-
izdaniya eLIBRARY.RU. : Hay4YHas anekTpoHHasa bubnuoTeka : canT. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTyna: Ana 3aperncTpup. nonb3oBatenien. - TeKCT:
9NeKTPOHHbIN. MnaTopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no nHuumatnse POCCUNCKOro
hoHpa hyHAaMeHTaNbHbIX UCCefoBaHNN ANsa obecrnevyeHns POCCUNCKUM YYEHBIM 3/IEKTPOHHOIO
0O0CTyna K BeAyLLUMUM MHOCTPaHHbLIM Hay4YHbIM nsgaHuam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMU MyBAMKaUMAMN N HbIHE ABNSETCSA BeAyLEen SINEKTPOHHON BUbBANOTEKON Hay4YHON
nepuoanku Ha pycckom sisbike B Mupe. https://elibrary.ru/defaultx.asp ChemNet. Poccus :
DNeKTpoHHasa bubanoTeka y4ebHbIXx MaTeEpPUanoB Mo xmmuun / Poccnncknm oHa pyHOAaMeHTaIbHbIX
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nccnenoBaHum, XmMmudecknim pakynbtet MIY. - Mocksa, [1977]. - . - URL:
http://www.chem.msu.su/rus/elibrary/. - TeKCT: 3N1€KTPOHHbIAN.DNEKTPOHHAA bubnnoTeka y4yebHbix
MaTepuasioB No XMMumn npeactasnseT cobon oHa NnybamMkaumin, NOArOTOBAEHHbIX A5
nHpopMaumoHHoro obecrnevyeHus y4ebHbIX KYpCOB MO XUMUN A4 CTYAEHTOB U aCNMpaHToOB
XUMNYECKOro 1 paga apyrux gakynbtetoB MIY, a Takxxe abuTyprueHTOB 1 y4aLLNUXCa CpeaHen
wKkonbl. http://www.chem.msu.su/rus/elibrary/ IPRBooks. Ba3oBasa Konnekuus : 31eKTPOHHO-
bnbnmoTteyHasa cnctema : cant / ObLECTBO C OrpaHNYeHHON OTBETCTBEHHOCTbIO KoMnaHumsa "Ai Mn
Ap Meguna". - Capatos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum poctyna: ans
3aperncTpup. nosib3oBaTesnien. - TeKCT /IEKTPOHHbLIN. SBASETCHA pacnpoCcTpaHEeHHbIM
obpa3zoBaTeNibHbIM 3/1IEKTPOHHBLIM PECYPCOM A5 BbICLLUNX U CPeAHUX CheunanbHbliX YH4ebHbIX
3aBefEeHM, HAYYHO-NCCNEe[0BaTENbCKMX UHCTUTYTOB, NyBAnYHbIX 6ubnnoTek, npnobpeTaroLmnx
KOpropaTuBHbLIA [OCTYMN ANa cBoux obyvatowmxcs, npenogasatenen n 1.4. 9bC BknoyaeT y4ebHyto
N Hay4HYIO InTepaTypy NO HarnpasJ/ieHUAM NOArOTOBKMW BbICLLEro U CpefHero npodeccnoHanbHoOro
obpas3oBaHus. http://www.iprbookshop.ru/586.html
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

O6LLMe BOMPOCHI OPraHn3aLUnmn n3y4eHns guCUmninHbl.

3yyeHne kKypca TpebyeT noceleHus NeKumnin, akTuBHoM paboTel Ha N1abopaTOPHbIX N MPAKTUYECKUX 3aHATUAX, BbIMOIHEHUS
BCex y4ebHbIX 3a4aHunin NpenogaBaTens, 03HAaKOMJIEHUS C OCHOBHOW 1 AOMNOJIHATENbHON nTepaTypoii, CPC Bo Bpems nekuum
CTYZLEHT LO/KEH BECTU KPaTKUIA KOHCNEeKT. PaboTa ¢ KOHCNEKTOM Jiekuuii npeanonaraeT B paMmkax CPC NpocMOTp KOHCMeKTa
(>xkenaTeslbHO B TOT »Xe AeHb NocJsie 3aHATNi) HeobxoaMMo OTMETUTL MaTepuasibl KOHCMEKTa, KOTOPbIe Bbi3biBaOT
BaTpyAHeHUs ona noHuMaHus. MNpu 3TomM oby4yatoWnncs AoKeH CTapaTbCs HANTK OTBET Ha 3aTPYAHUTENbHLIN BOMpPOC,
MCMONb3ys PeKOMeHL0BaHHY nTepaTypy. Ecim emy camocTosiTeNbHO He yaanack pa3obpaTbCcs C MaTepuanom, Heobxoanmo
ChopMyIMPOBaThL BOMPOCHI M 06paTUTLCS K NMpenoaaBaTesio Ha KOHCYibTauuy nam 6navxaniein

nekuunn. ObyyatoLemMycs Heo6Xo4UMO PeryfiipHO OTBOAUTL BPEMS A5t MOBTOPEHUsS NPONLEHHOro MaTepuasa, NpoBepsis CBou
BHAHWSA, YMEHUS U HaBbIKN MO KOHTPOJIbHBLIM BOMpocaMm (B npegenax spemeHmn CPC).

Mporpammoii NpeaycMoTpeH NabopaTopHbIN NPakTUKYM YraybieHne n KOHKpeTM3aLumns 3HaHN NpoM3BOAUTCS NpY ero
nposefeHnn. Heo6XoAMMbIM YC/IOBMEM SBJISETCS CAaMOCTOsTesNIbHas paboTa CTYAEeHTOB C UCMOJIb30BAHUEM Har s AHbIX
nocobuii, HeO6X0AMMOI TEXHUYECKOW [OKYMEHTALMM N INTEPATYypbl KaXkAoe 3aHATUE OCHALLAETCA ANAAKTUYECKUMN
MaTepuanamu: nnaakaTamu, cxeMamy OCHOBHas Liefib NMPOBELEHUS STUX 3aHATUN

popMuMpoBaHMe y CTYAEHTOB aHAIMTUYECKOr0, TBOPYECKOrO MbILLIEHUS NMYTEM NPUOBPETEHUS NPAKTUYECKUX HABLIKOB
NlabopaTopHblE 3aHATYSA BLIMOHSIOT CAefyiolme 3a4a4m: CTUMYIMPYIOT peryispHoe nsyvyeHne pekoMeH40BaHHOM
NMTepaTypsbl, @ TakXXe BHUMATE/IbHOE OTHOLLIEHUE K JIEKLIMOHHOMY KYPCY; 3aKPensioT 3HaHWS, NoJlydeHHbIe B npoLuecce
INEKLLIMOHHOTr0 06y4YeHUsI 1 CaMOCTOSATENIbHON PaboThl HaZ IMTEPaTypPON; paclUMPsoT 06BEM NPOMECCUOHANIBHO 3HAYUMBIX
BHaHWIA, YMEHUA, HaBbIKOB; NMO3BOJIAOT MPOBEPUTL NPaBWUJILHOCTb PaHEE MOJIYYEHHbIX 3HAHWI; NMPUBUBAIOT HaBbIKM
CAaMOCTOATESIbHOIO MbILL/IEHUS, YCTHOrO BbICTYMJ/IEHMS; CNOCO6CTBYIOT CBOHOAHOMY ONEPUPOBaAHUNI0 TEPMUHOJIOTENR,
NPefoCTaBAAOT NpenofaBaTesto BO3MOXXHOCTb CUCTEMATUYECKN KOHTPOJIMPOBATL YPOBEHL CAaMOCTOATENbHOM PaboTsl
CTYAEeHTOB. YrnybieHne 1 KOHKpeTU3aumns 3HaHWiA Npon3BOANTCS NP NpoBeaeHny nabopaTopHbIX paboT OCHOBHbIM
METOJZIOM MPOBEeAEeHUs 3TUX 3aHATUIR ABASeTCA

camocToATeNnbHasa paboTa CTyAeHTOB C UCMoJib3oBaHNeM nabopaTopHoro obopyaoBaHmMA, HarnaaHbIX nocobuin, Heobxoanmom
TEXHNYEeCKOWN AOKYMeHTauumn n nutepaTtypbl. Kaxxaoe 3aHATMe OCHallaeTCs AUAaKTUYeCKMMU MaTepnanaMn nnakatamu,
cxemamu CopepxaHune nabopaTopHbIX 3aHATUN pukcnpyeTcsa B PMMO B pasgene 5 5, HacTosLwen NnporpaMmel

Mpu NOAroTOBKE K 3a4eTy B AOMOJIHEHUE K N3YYEHMWIO KOHCMEKTOB JIeKLniA, Heo6X0AMMO MNoJiIb30BaThCs y4ebHo nuTepaTypoi,
peEKOMEHA0BaHHON K HacTosLe nporpamMme. Mpy NOArOTOBKE K 3a4eTy HE0BX0AMMO U3YUYUTb TEOPUIO: ONpeaesneHust Bcex
MOHATUN N 3aKOHOB O COCTOSAHUA MOHMMaHWA MaTepmalia U CaMOCTOSTENIbHO PELUNTb MO HECKOJIbKY TUMOBbLIX 3a4ay 13
Ka)kaoi Tembl Mpun pelieHnn 3aaay Bcerga HeobxoanMo yMeTb Ka4eCTBEHHO MHTEPNPeTUPOBaTh UTOM PeLleHus.

CamocTosTeNbHas paboTa cTyaeHTos (CPC) No AUCLMMIMHE UTPaeT BaXKHYI0 PoJib B Xo4e Bcero yyebHoro npouecca.
MaTepuanbl 1 MeTOAUYECKME peKkoMeHaaumm anisa obecrnevyeHns CPC roToBsATCA NpenofasaTesieM 1 BblAaloTCA CTYAEHTY
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npenofasaTenem n GubnnoTexkon
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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.'
(umTaTa ¢ canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

CYBERLENINKA : Hay4yHas anekTpoHHas bubnmnoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OCTyna: ANs 3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3T0 Hay4yHas a1IeKTPOHHas
6nbnnoTeka, MNOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aa4YaMu KOTOPOW SIBNSIETCS
nonynspmsaums Haykm n Hay4YHon AeATesIbHOCTU, 06LEeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4dHbIX Nybankauumii, passmtue
MEXANCUMMNAMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOI0 NHCTUTYTa Hay4YHON peLeH3umn, NOBbILWEHNE LUTUPYEMOCTH
POCCUINCKON HayKn 1 MOCTPOEHME NHPPACTPYKTYpPbl 3HaHMN. https://cyberleninka.ru/

XuMuK : canT o xumum / XuMuK.py. - MockBa, [20?7?]. - . - URL: http://www.xumuk.ru/. TeKCT: 3N1eKTPOHHbIN.Ha canTe
pa3mMeLlleHbl y4yebHble MaTepuasbl N0 Pa3finyHbIM pa3fesiaMm XMMUK, NpeacTaB/eHa XuMmmyeckas sHumknoneauns (bonee
5000 TepMMHOB, 0OXBaTbIBAKOLLNX BCE pa3fesibl XUMUK, @ TakXe NMorpaHnyHblie 061acTu), CNPaBoOYHUK MO XUMUYECKNM
BellecTBaM, Nepuoamyeckas cuctema snemenTos [.U. MeHaeneesa Co CCbIIKON Ha KpaTKylo MHGopMaLuio 06 snemMeHTax B
XUMUYECKOW SHLUUKAONEeANN, MaTepraibl, MOCBSLLEHHbIE MOJlYYEHUIO U CBONCTBAM FreTePOLMKIINYECKUX COeANHEHUN,
SHUMKIONEeANs NIeKapCTBEHHbIX NMpenapaToB, hapMaLeBTUYECKNA N BUOXMMNYECKUN CIPABOYHUKN, KaTanor XMMUYeCKnxX
KOMMaHWI 1 NpeanpuaTuii 1 Apyrve maTepuabl, GyHKLMOHUPYET hopyM npoekTa. http://www.xumuk.ru/

ChemNet. Poccusa : InekTpoHHasa bubnnorteka y4ebHbix MaTepranoB No xuMumn / POCCMNCKNn poHA yHAAMEHTaNbHbIX
nccnenoBaHunm, Xummndeckum akyneteT MIY. - Mockea, [19?7]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3/1IeKTPOHHbIN.INEKTPOHHaa 6ubnnoTeka y4ebHbix MaTepmnanos No xmMmumn npeacrtasnseT cobon poHa nybnmkaumn,
NOLAFOTOBJIEHHbIX AN MHDOPMALMOHHOIO obecrneyeHmns y4ebHbIX KypcoB Mo XMMUN AN CTYLEHTOB U acnMpaHToB
XMMUYECKOro 1 pafa Apyrux akynbteTtoB MIY, a Takxe abUTypMEHTOB 1 yHaLLUXCA CPeAHEN LIKOJIbI.
http://www.chem.msu.su/rus/elibrary/

Mepuognyeckne n3pgaHus fOCTynHble obyyaowmmcsa u cotpygHukam ®reQyY BO MITY no nognucke n Ha OCHOBaHUMK
KOHTPAKTOB U JINLLEH3NOHHbIX cornawennn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/ Pexxum gocTyna:
ONA 3aperncTpup. nosab3oBaTenen. - TeKCT: 3N1eKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cospgaHa B 1999 rogy no
nHMumaTmBe Poccminckoro coHaa hyHAaMeHTanbHbIX UCCNefoBaHUi Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1€KTPOHHOIO
00CTyna K BeAyLNUM NMHOCTPaHHbIM Hay4HbIM nsgaHusam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bl4HbIMYA
nyb6AnKaumsMn 1 HblHE ABNAETCA BeAyLLen 31eKTPOHHON BnbnmnoTeKkon Hay4yHOM NEepUoanNKN Ha PYCCKOM SA3blKe B MUPE.
https://elibrary.ru/defaultx.asp
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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

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa opraHnyYeckom XxmmMmu;
MpenapaTtopckasn (1-324) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
y4yebHOro Kopnyca

YyebHas ycTaHoBKa no sabopaTopHOMY
MPakTUKyMy Mo AncuunianHe
«OpraHn4yeckas XmuMmnsa»
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