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Pabouas mporpamma yrtBepxaeHa B coctaBe OIIOII mo wnampasienn:ol19.03.03 ITpomykTsi
IUTAHUSA KUBOTHOI'O IPOUCXOKACHUS, TPOPHIIb NOArOTOBKH «TeXHOI0rus NpoJyKTOB MUTAHUS
JKUBOTHOI'O IPOUCXOXACHUSA», YTBEpKIeHHbIM YueHbIM coBeToM PI'BOY BO «COI'Y» or
28.03.2024 r., npoToko Ne 8.

CocraBuTenb: JONEHT Kadeapsl 00mIel u Heopranndeckoi xumu, k.0.1H. Cumeonuau J1. 1.

PabGouass mporpamMma oOCykaeHa U yTBEp)KIE€Ha Ha 3acemaHun Kadeapsl oOmeld u
Heopranudeckor xumuu (mpotokoi Ne 7/23-24 ot 14.02. 2023 r.).

OnobpeHa coBeToM (pakyabTeTa XMMHH, OUOJIOTHU M OMOTEXHOJIOTUH
(mportoxkon Ne 6/2023--2024 ot 16.02.2024 1.)



1. Ctpykrypa, u 0011ast TPYA0EMKOCTh THCHHUILINHBI

OO11ast TPYI0EMKOCTh JAUCIUILTHHBI cocTaBisieT 5,0 3aueTHbix equnuil (180 vacos).

Ounas hopma oOydeHus

Kypce 1-2
Cemectp 2-3
Jlexiun 36

(2 cemectp — 18,
3 cemectp — 18)
[IpakTUyeckue 3aHsATHS -
JlaGopaTopHble 3aHATHS 90

(2 cemectp — 54,
3 cemectp — 36)

Koncynbranuun
HToro ayniuTOpHBIX 3aHATHIA 126
CamocTosTenpHas padoTta 18

(3 cemectp — 18)
Kypcosast pabora -

DK3aMeH 36 (3 cemectp)
3auer + (2 cemectp)
OO0111e€ KOIMYECTBO YaCcOB 180

2. llenb 1 321249 0CBOEHHS THCHUILIMHBI

[leapr0 OCBOGHMS IUCHUILIMHBI «AHAJIUTHYECKAas XUMHUS», B COOTBETCTBUH C
po(hecCUOHATIBHBIM CTaHAAPTOM:
22.002 «CnenmajaucT MO TEXHOJOTHM NMPOAYKTOB NMUTAHUS KUBOTHOIO NMPOUCXOKICHUD,
SABJISIETCSL pa3BUTHE y OOyYaromUXcsi JUYHOCTHBIX KauecTB, a Takke (QopMUpOBaHUE
YHHUBEPCATbHBIX, 001IENPOdECCHOHATBHBIX U MPO(eCcCHOHANBHBIX KOMIETEHIIUN B COOTBETCTBUU
¢ TpeboBanusmMu ®PI'OC BO no jaHHOMY HanpaBiIeHHUIO MOATOTOBKH.

3agauM JUCHUILIAHBL:
- OCBOEHHUE CTYJIEHTAMH TEOPETUYECKUX M MPAKTHYECKUX OCHOB KJIACCHUYECKOW aHATUTHYECKOM
XUMHUH U (PU3UKO-XUMUYECKUX METOJIOB aHATN3a;
- pa3BUTHE Y CTYJEHTOB XUMUYECKOTO U MPOPECCHOHATBHOTO MBIIIUICHHS, a TAK)KE OCO3HAHHOTO
MOHUMAaHUS 3aKOHOMEPHOCTEH aHATUTUYECKON XUMUH U (PU3UKO-XUMUYECKIX METOJIOB aHAIH3a,;
- BBIpa0OTKa y CTYJICHTOB HAaBBIKOB XMMHYECKOTO HKCIIEPUMEHTA, TOYHOCTU U aKKypaTHOCTH B
pabore.

3. Mecto aucuuminnsl B ctpykrype OITOII 6akanaBpuara

Juctmmummaa B1.0.06.03 «AHanuTnveckass XuMus» OTHOCHUTCS K bitoky 1. JluciummmHbn
(Monynu). OOs3arenbHas 4acTh M HUMEET MPEIIECTBYIONIME JIOTUYECKHE U COJepiKaTeNbHO-
MeToudeckue cBsizu ¢ qucnuuinHamMu: b1.0.06.01 «OcHoBBI 00111eH 1 HEOPTaHMYECKOH XUMHUHY,
b1.0.06.02 «Oprannyeckast xumusi»; 51.0.07 «Duzukay.

Kpome Toro, mucuuIuiiHa MMEET COMYTCTBYIOUIME CBSI3M C JPYTHMHU JIHACIUTUIMHAMHA
OIIOII, koTOpble CO3MAIOT HEOOXOAUMYIO TEOPETHYECKYI0 0a3y W (HhOPMHUPYIOT TOCTATOUYHBIE
NPaKTUIECKUE HABBIKH JIJTsl TOHUMAaHUS U OCMBICTICHHS HH(pOpMAaIiH, U3J1araeMoi B HOBOM Kypce.

3HaHus, NpUOOpPETEeHHBIE NPU OCBOCHUHM JUCHUIUIMHBI OyIyT MCIOIB30BaHbl MpPU
m3ydenun guctmmuimH: b1.0.06.04 «Dusnueckas wu  komwtougHas xumusi», b1.0.06.05



«buoxumusiy; B3.01(/) «3amura BKP, BKiitogyast moaroToBKy K IpoLeaype 3alluThl U TPOoLeaypy
3aIUTHD».

JucuuiuimHa — «AHanuTHYecKas XUMUS»  (opMupyer  paa  MpodecCHOHANTBHBIX
KOMIIETEHIINH, KOTOPbIE OKAa3bIBAIOT OOJIBIIOE BIMSIHNUE HA KAYECTBO MOJTOTOBKU BBIITYCKHHUKOB U
UX JaTbHEHITy0 MPO(pECCHOHABHYIO NI TeIbHOCTh. OCOOCHHOCTHIO TUCIUIUINHBI SBISETCS TO,
4yTO OHa obecrneunBaeT (HOPMUPOBAHHME CHUCTEMBbl 3HAHUN MO OCHOBAM pPAa3jMYHBIX METOJOB
aHaiu3a, IPUBHUBAET YMEHUS MPOBECTH PALMOHAIBHBIN BBIOOp crocoba pemeHus: KOHKPETHOU
AQHAIUTUYECKOW 3a/layd, MPUOOPETEHHWE HABBIKOB MPABUJIBHOIO U TOYHOTO BBIINOJIHEHUS
AHAJTUTHYECKUX OIlepanuii, odecreynBaeT o0MIeHAyYHYIO MOATOTOBKY 110 XUMHUYECKUM METOAaM
aHaJIM3a B IUIaHE HETIPEPHIBHOM XMMUYECKOM MMOATOTOBKH C y4€TOM OCHOBHBIX oOacTel Oyayiei
paboThI CHIEIMATMCTOB (MIPEANPUATHI MTepepabOTKH CHIPHS).

4, Tp060BaHI/Iﬂ K pe3yJibTarTaM 0CBOCHUA NTUCHUIIJINHBI

B pesynbraTe m3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIanaTh CISAYIONTUMU
KOMIIETEHIIUSIMHU:
Oo6umenpodeccuoHabHble KOMIIETEHIIMH BHINYCKHUKOB

Konpl N
. Coneprxanne KOMIETSHITUI
KOMIICTCHITHIA
OIIK - 2 CHOCOOCH NPHUMEHATh OCHOBHBIE 3aKOHBI M METOJbl HCCIEeIOBAaHUMN
€CTECTBCHHBIX HAYK JIJISl PeIICHUS 3a71a49 NPOo(heCCHOHALHOM IS TEIIbHOCTH

B pesynbrare ocBoeHUs y4eOHON AUCHUILINHBI « AHAIUTHYECKAsT XUMHUS» 00yJarouiics
JOJDKCH:

3HATh:
e KJACCHU(DUKAIHMIO ¥ TEOPETUICCKIE OCHOBBI METOJIOB AaHATUTHYCCKON XUMUU;
e LIEJIb, 3a/1a44 U 3HAYEHUE METOJOB AHAIUTUYECKOM XMMHHU B KOHTPOJIE KA4ECTBA CHIPbS U
MPOAYKTOB IIUTAHUS,
e 0oco0eHHOCTH 0OBEKTOB aHAIM3a U METOJIBI UX MPOOOMOATOTOBKH;
o MeTpOJIOFI/I‘IGCKI/Ie XapaKTepI/ICTI/IKI/I METOAUK XUMHWYECKOI'O aHaJIn3a,
YMeETh:
e  CaMOCTOSITEIHHO PabOTATh ¢ yUeOHOM U CIIPABOYHOM IMTEPATYPOid,
e 0TOMpaTh CPEIHIOI0 MPOOY, BHIOUPATh METO] aHATN34a, MPOBOIUTH KAU€CTBEHHBIN U
e KOJMYECTBCHHBLINM aHAIN3 BEIICCTBA;
o BBIITIOJIHATH pacquLI, B TOM YHUCJIC C HpI/IMeHeHI/IeM METOA0B CTaTI/ICTI/I‘IGCKOI\/'I O6pa6OTKI/I
e  PE3yJbTATOB;
e I[I0JB30BAThCS AHATUTUYECKUMHU BECAMU, MEPHOU IOCYJ0M, TOTOBUTH U CTaHIAPTU30BATH
e pacTBOphl, pPabOTaThb C OCHOBHBIMH THUIIAMH TMPUOOPOB, TPHUMEHSIEMBIMH B aHaJH3E,
opopMIATH
e 1abopaTOpPHBIN KypHAT;
o HpI/IMeHﬂTB HOJ'Iy‘—IeHHBIe 3HAHUA U HABBIKU 1JI aHAJIN3a CI)IpBSI nu HpO)IYKTOB UTaHUA,
BJAJETh:
e METPOJOTHMYECKMMHU OCHOBAMHU aHAIIN3A;
o BKCHepI/IMeHTaJ'H)HI)IMI/I HaBbIKaMHU BBITIOJTHCHUSA aHAJIN3a,
e  METO/JaMHU CTATHCTUUYECKON 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX;
e  METOJIOJIOTHEH BHIOOpA METOJIOB aHAJN3a U HaBBIKAMH MX MPUMEHEHUS,
3HaHUSIMH B 0071aCTH 0e30macHoi paboThl C XUMUYECKHMHE BEIIECTBAMHU.



5. Conep:kanue U yueOHO-MeTOANYECKAs KAPTA TUCHUILIAHBI

2 cemecTp
3ansaTus Jlureparypa
Ne HaumenoBamue Tem (BOPOCOE), CamocTosiTeIbHAsI padoTa CTYeHTOB
TeMbl H3y4aeMbIX 110 JAHHOH JUCHHUTIJIUHE Popmbt KoHTpOIS
JeK. | Jao Copep:xanue Yacel

1 Tema 1. IIpegMer aHAJIMTHYECKOH XHMHH, €€ Texnuka ~ OeszomacHOoCTH B Bompocer B pybGexHo# [1-29]
HeJIH M 321291 aHAINTHYECKOH TabopaTopuu KOHTPOJILHOH paboTte
IlpeaMeT W 3a1aud  aHAIMTHYECKOH  XHMMWH, 2 6 | JlaGoparopuas MepHas mocyna,

KinaccuduKays MeTo10B. XMMUYECKHe, HU3HIeCcKue npaBuia  paboTel ¢ MEpHOM
U PU3MKO-XMMHYECKHE METO/IbI aHAIHN3a noCy0i

2 Tema 2. OCHOBbI Ka4eCTBEHHOI0 aHAJIN3A OOmme ¥ YaCTHBIC —peaKLUy Bompocer B pybGexnoit | [5, 6,9, 10, 12, 23,
KauectBennblii aHanmu3. IloHATHE O KadyeCTBEHHBIX 4 g | KATHOHOB U aHHOHOB KOHTPOJIbHOM paboTe 25, 27]
peaxmmsix. poOHBIN 1 CHCTEMAaTHIECKUI aHAIN3. Cxemsl CUCTEMATHYECKOTO

aHaIM3a

3 Tema 3. CxeMbl Ka4eCTBEHHOI0 aHAJIN3A IToaroroska K yueOHo- Homanisee 3ananue [5, 6,9, 10, 12, 23,
CxeMbl Ka4eCTBEHHOTO aHanm3a KnucnoTHo-0CHOBHAS ) 6 HCCIIC/10BATE/IbCKOM pabote 25, 27]
cxeMma aHanuza. Crieruduyeckrie peakinu «AHaM3 HEU3BECTHOTO BENIECTBA

4 Tema 4. MeToabl pasaejeHust " OCHOBHBIE OpraHUYECKHUE PEAreHThI, [TpoBepka nomamrero | [5, 6, 9, 10, 12, 20,
KOHUEHTPUPOBAHUS UCTONIB3YeMbIC B OKCTPAaKIMK U 3aganus. Pemenue 3a1ad. 23, 25, 26, 29]
Okerpakuus. Teopusi SKCTPaKIMOHHBIX METOOB. 3aKOH 2 6 XpoMaTorpaguin
pacnpenenenus. XpomaTtorpadus.

1 py0e:kHas aTTecTalMOHHAsI padoTa 2 [1-29]

5 Tema 5. Teopernueckue OCHOBBI [lonsitne 06  WucaibHBIX W Bompocer B pybexnoit | [3, 5, 6, 9, 15, 21-
AHAJIUTUYECKON XUMHUMH. peanbHbIX cucteMax. MonbHas KOHTPOJBHOHN paboTe 24' 27]
XuMHUYECKHE  paBHOBECHUs B TOMOTEHHOH U 2 8 | momst. KoHcTaHTEI paBHOBECHS!.

TeTepOreHHON cucreMax. 3aKkoH JeiicTBus Macc.
KoncranTa paBHoBecus. Konuenrpanus

6 Tema 6. MeToabl KOJIHYECTBEHHOI0 aHAIN3A. Pacteopumocts M akTopsl, Bompocet B pybexnoit | [1,2,3,5,6,9, 10,
I'paBumeTpus Bimsitorne Ha He€.  KoHcranrta KOHTPOJILHOM paboTte 11, 15, 21, 22, 24,
CymurHocTh IrPaBUMETPUYECKOTO aHanusa, 2 6 | reTeporeHHOro paBHOBECHS. 27]
NpEeUMYyIleCTBA W HEJOCTaTKH MeTojaa. MexaHu3m
00paszoBaHus ocajka.

6 Tema 6. MeToabl KOJIMYECTBEHHOI0 aHAIM3A. Kpucramdeckne wn  amopdrble YCTHBIN OTBET [1,2,35,6,9,
I'paBuMeTpus (mponosxeHue) OCaKi. YCJIOBHA WX TIONYYCHHS. BBIIOJTHCHHC 10,11, 15, 21, 22,
IIpsiMBIE 1 KOCBEHHBIE METOJBI TPABUMETPUIECKOTO 2 6 3aBrcnMoCTh CIPYKTYpBI OCajika Ot 11abopaTOpHOii PabOTEL 24, 27]
ompenencHus.  BaxHelmme ~— opraHMueckue U €0 HHIMBUTyalIbHBIX CBOUCTB pedepar
HeopraHuueckue ocaautenu. IlorpemHoctH B
TPaBUMETPHYECKOM aHAIN3E




7 Tema 7. Merposoruieckue  OCHOBBI Bri6opounoe CTaHJapTHOC YCTHBIH OTBET [3,5,6,9,15, 21-
XHMHUYECKOro aHaJIn3a OTKJIOHCHHUE, OTHOCHTENBEHOEC BBITIOJTHEHHE 24, 27]
AHAIMTHYECKHE XAPAKTEPHCTHKH. I1IpaBHIBLHOCTS. 2 6 | cTannapTHoe OTKJIOHEHHE. 1mabopaTopHOii PabOTHI
Bocnpoussogumocts YyBcTBUTENnbHOCTH. IIpemen HosepurenbHblii HHTCpBAIL
oOHapyxeHHs. O0paboTka morperHocTen CeneKTHBHOCTS.
2-0e py0e:kHOe KOMIIBIOTEPHOE TECTHPOBAHUE 2 [1-29]
Hroro 3a 2 cemecTp: 18 34 2

3 cemecTp
3ausaTus Jlureparypa
Ne Hanmenosanue TeM (BOPOCOB), CamocrosiTe1bHast padoTa CTyJeHTOB
TEMBI U3y4aeMbIX M0 TAHHOI JUCUUILTHHE Popmb1 KOHTPOI
JIeK. | J1a0 Conep:xanue Yacel

8 Tema 8. MeToabl KOJIHYECTBEHHOI0 AHAIN3A. IIpsimoe 1 0OpaTHOE, KOCBEHHOE 2 Pemenue 3agau [1-3,5,6,9, 10,11,
TurpuMeTpHYECKHIi aHAIN3 TUTPOBAHHE. CrannaptHbie Bompocer B pybexmoit | 15 17, 21-23, 27]
Metoxbl  TUTPHMETPHUYECKOTO  aHAlIM3a,  oOuias BEIeCTBa, TpeOoOBaHMA K HUM. KOHTPOJIBHOII paboTte
XapaKTepUCTHKA,  JOCTOMHCTBA W  HEJOCTaTKH. 2 4 | Cxagox  tutpoBamms.  Tumsr
Knaccugpukamus. TpeOGoBaHus, mnpenbsBIIEeMble K KpHUBBIX TUTPOBAHUA
pCaKku B TUATPUMETPHUUICCKOM aHATIN3EC

9 Tema 9. KHC/IIOTHO-OCHOBHOE paBHOBeECHE. BydepHble pacTBOpbI M X CBOHCTBA. 2 Homaninee 3ananue, [1-3,5,6,9, 10,11,
Kuc/10THO-0CHOBHOE TUTPOBaHUE Bydepnas CMKOCTb. 15, 17, 21-23, 27]
CoBpeMeHHBIE PEACTABICHHS O KICIOTaX U OCHOBAHISIX. 2 4 | Ilpurorosnenue CTaHJapTHBIX
Teopust bpencrena - Jloypu. KucnoTHO-ocHOBHOE PacTBOpPOB.
turpoBanue. CriocoGbl BRIPaXKEHHUSI COCTaBa PACTBOPOB.

9 Tema 9. KuciorHo-ocHOBHOe paBHOBecHe. Metozpt HUNETHPOBAHMUSL. 2 Pewenne 3anay. [1-3,5,6,9, 10,11,
KHC/I0THO-0CHOBHOE THTpOBaHue | 4 | OUACTBHBIX  HABECOK, MPAMOO, Bompocer B pybexuoii | 15, 17, 21-23, 27]
(mpoxoKeHue) obpatHoro, 3aMECTUT-TO KOHTPOJIBHOM
WHMKATOPBI KUCIIOTHO-OCHOBHOTO THTPOBAHHS THTPOBAHMS

10 | Tema 10. PaBHOBecHe B TeTEPOTeHHBIX Kpusbie TuTpoBaHus B MeTOAAx 2 Bomnpocel B pybexnoit | [1-3, 5, 6, 9, 10,11,
cucremax. OcagutesbHOEe THTPOBaAHHE OCaUTEILHOTO TUTPOBAHUS. KOHTPOIbHOI paboTe 15, 17, 21-23, 27]
Meronpl  OcaxAeHHs U KOMIUIEKCOHOMETPHH. 2 4 | Mepxypomerpus n
Aprenromerpust:  meronsl  Mopa, T'eii-Jlroccaxa, MEpKYypUMETPUs
donsrapaa (poJaHOMETPHS)

1 pyOexHas aTTecTalluOHHAA padoTa [1-29]
Tema 11. OKHCIUTENBHO-BOCCTAHOBUTEILHOE Vpasuenre Hepucra. Hanpasnerye 2 Peuienune 3anau. [1-3,5,6,9, 10,11,

11 | paBHOBecHe. Oxucmutenbuo- |, 4 OBP.  CriocoGpr prkcatymi TOUKH Bompocer B pybexnoii | 15, 17, 21-23, 27]
BOCCTAHOBHTEILHOE THTpPOBaHHUe 9KBUBAJICHTOCTH. Kpussie KOHTPOJIBHOM pabote
(pefokcumMeTpHs) TuTpoBanust B MeTomax OBT




12 | Tema 12. PaBHOBecMme B  pacTBOpax Kiaccuduxarms KOMILIEKCHBIX 2 Jomamrnee sananme, | [1-3, 5, 6, 9,15, 17,
KOMILIEKCHBIX coeIUHEeHUIA. coerHeHui. TepMoIMHaMuecKast 1 BONIPOCBL B PYOEKHOH 21-23, 27]
KoMImnKcHMeTpust KHHETHYECKAs yCToﬁqHBOCI;L KOHTPOJILHOM paboTe
Turmsl W CBONCTBA ~ KOMIUIGKCHBIX  COGIMHCHHIA, 2 4 | KOMIDICKCHBIX COCIMHCHMH.

VCTIONB3YEMBIX B AHAIMTHYECKOM XUMHMH. MeTobl Merasonturatopst.  CriocoObt
KOMILIEKCOHOMETPHUH. YKECTKOCTE BOJBI M CIIOCOOHI €€ OIMCTKH BOZBL.
yCTpaHEeHHsI.

13 | Tema 13. ®u3dHKO-XMMHYECKHE METOAbI AGCOpOIMOHHAsT  CTIEKTPOCKOIIHA. 2 Pemenue 3anau. [1-6, 12, 14, 16, 18,
aHaAIM3a 3aKoH Byrepa-Jlambepra-bepa. Bonpocksl B pyoexHOI 21,22, 24,27, 28]
OOmas xapakTepucTuka W Kiaccuukanus (HU3NKo- 2 4 YCHOBHfI horomeTpryeCKIX KOHTPOIIBHO# paboTe
XUMHAYECKUX METOHNOB aHanm3a. ONTHYECKHE METOMBI peaKinn
aHanu3a. PedpakToMeTpHus M ee NIPHUMEHCHUE U
AQHAJIN3a IHIIEBBIX MPOJYKTOB.

13 | Tema 13. @Ou3MKO-XMMUYECKHE MeETOMABI Meron  kaimGposouroro  rpaduka, 2 Homarnee 3ananue, [1-6, 10, 11, 14, 16,
aHau3a (MPoaoIKeHue) METOJl  CpaBHCHWS W JI0OABOK. BONPOCHI B pyOexKHOMU 18, 21, 22, 24, 27,
OnTuueckue METO/IbI aHaJm3a. Omnpenenenue 2 4 OMHCCHOHHASI CIIEKTPOCKOIHA, KOHTPOJIbHOM paboTe 28]
KOHIEHTpAalUUl pacTBOPOB B ONTHYECKUX METOJAX thotomeTpyst ruIaMeHn.
ananmsa. Poromerpus. [lnamennas poTomeTpHs.

13 | Tema 13. @u3dnKo-XMMHYECKHE MeETOIbI ONEKTPOIBI CpaBHEHHS, 2 Pemenue 3ana4. Bonpocer | [1-6, 8, 10, 14, 16,
ananm3a (MpooIKeHHe) 9 4 | VEAMKATODHLIE H HOHCE/CKTHBHBIC. B pyOeXXHOI1 KOHTPOJIBHOM 19-22, 24, 29]
DNEKTPOXUMHUUECKIE METO/IbI aHanusza. THoTeH1wo-MeTpHIecKoe THTPOBAHHE pabote
Xpomarorpadusi.
2-o0e py0e:kHOe KOMIILIOTEPHOE TECTHPOBAHHE [1-29]
Hroro 3a 3 cemecTtp: 18 36 18
Bcero 3a kypc 34 90 20

IIpumeyanus:

1. Bce BubI yueOHOM pabOThI MOTYT IPOBOIUTHCS JUCTAHIIMOHHO HA OCHOBAaHHMHU JIOKAJIbHBIX HOPMATUBHBIX aKTOB.
2. B memnsix peanu3zaniy HHIABUAYAITFHOTO ITOIX0/1a K 00YUYEHHUIO CTYACHTOB, PEATH3YIONINX YUeOHBIH MPOIIecCe 0 HHINBUIYaTbHON TPAEKTOPUHT

B paMKaxX HWHAWBUAYAJIBHOTO pa60qer0 Ij1aHa, U3YUCHUC ,[[aHHOf/'I JAUCHUIIIMHBL MOXET OCYHICCTBIIATHCA YCPC3 MHAUBUAYAJIBHLBIC KOHCYJIbTAlUU
npenoaaBaTeyid O4YHO, B YaCbl KOHCynBTaHI/Iﬁ, 10 3H€KTpOHHOI7[ Io4TeC, a TaKXKE C UCITO0JIb30BaHHUEM HJ'IaT(i)OpM JUCTAHIIMOHHOI'O O6y‘—IeHI/I$[, BXOJAINUX B
SOHOC COr'Y.



6. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

[Ipyn wu3ydeHHM JUCHMIUIMHBI TPOBOAATCS JEKUUM U JIabopaTOpHbIE 3aHATHS B
TPaIUIIMOHHON (OPME U C UCTIOIH30BAHUEM COBPEMEHHBIX HHTEPAKTHBHBIX TEXHOJIOTHH.

Peanmu3anuss aKTHMBHBIX M HHTEPAKTHBHBIX METOAOB IPHU M3YUYEHHHM Kypca
«AHaNIUTUYECKas XUMUS» BO3MOKHA Ha JTa0OPATOPHBIX 3aHATHUAX IyTEM MPOBEICHHS OIPOCa,
TECTUPOBAHUS, 3aIIUTHI TJAOOPATOPHBIX padoT.

Hcnonp3yroTcsi MHTEpaKTUBHBIE METO/IbI O0YUYCHHUS: JICIIOBbIE U UMHTALMOHHBIEC UTPHI,
KEMC-METOJl, CUTYallMOHHbIE 3a/laHHsl, MOJEIMPOBAHUE NPOU3BOACTBEHHBIX IPOLIECCOB M
CUTYalHU.

TpaguumoHHble JIEKIMM © J1a0OpaTOpHBIE 3aHATHS MpOBOAATCS B  (opme ¢
HCII0JIb30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHUM.

Jekyus-ouanoz — cogepxaHue NOJAaeTCsl YEPE3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYACHT
JIOJKEH OTBEYaTh HEMOCPEJACTBEHHO B XOJI1€ JIEKLIUH.

Cumyayuonnsle 3a0anua — criocod NPOBEPKHM 3HAHHMA, TMO3BOJIIONIMA B YCIOBHON
00CTaHOBKE pelIaTh KOHKPETHBIE peaibHble 3a1au. OHOM U3 1esel peleHns CUTyalMoOHHbIX
3a/laHuil SIBJISIETCSl BBIPAOOTKA Yy CTYJEHTOB HaBBIKOB B PEIICHUM KOHKPETHBIX CUTYalluH, C
KOTOPBIMHM OHHU TOCTOSIHHO BCTpPEUYalOTCA Ha MpakTuke. YeM TunuyHee OyJEeT CUTyalus, TeM
aKTUBHee MPoUAET 3ausTHe U dpdexTuBHEe OyneT e€ pe3ynbrat. He MeHee BaxxHa v Ipyras 1ejb
— pa3BUTHE CIIOCOOHOCTH K KOMMEpUEcKoi paboTe B TOProBoit cdepe, mpeacTaBIsionieid codoit
OOLIMPHYIO Cpely ONEepaTUBHO-OPTaHU3AllMOHHOW JESITEbHOCTH TOPIOBBIX OpraHU3alui U
NPEANPUITHI, HAIPABICHHYIO Ha COBEPILIEHCTBOBAHUE MPOLECCOB KYILIU-IIPOJIaKU TOBAPOB
JUISL YOBJIETBOPEHUS CIIPOCA HACEIEHUS U TOJIYYCHHUsI MPUObUIH. M, HAKOHEI, CUTyallnOHHbIE
3aJjaHUsl CIIOCOOCTBYIOT Pa3BUTHIO CHCTEMHOI'O MBIIUICHUS W MPUMEHEHHIO STHX 3HAHUHM K
PELIEHNIO KOHKPETHBIX 3ajjad IpeIpUHUMATEIbCKOMN 1€ATEIbHOCTH.

Onnaitn-cemunap — pa3HOBUIHOCTh BEO-KOH(EPEHLUH, MPOBEICHUE OHJIafH-BCTpeY
WM TIpe3eHTanui yepe3 MIHTepHeT B pexxuMe pealbHOro BPEMEHH.

Buoeokongpepenyua — ceanc BuneokoHdpepenicsszu (BKC) — 3to TexHosmorus
MHTEPAaKTUBHOI'O B3aUMOJICHCTBUS ABYX U O0Jiee y4aCTHUKOB 00pa30BaTeIbHOrO Mpoliecca Jis
oOMeHa nHpopmanueit B pealbHOM peXHMe BPEMEHHU.

Texnonozua 3nekmponno2o o0yuenusa (peanusyercs MNPU TMOMOIIM AJIEKTPOHHOU
oOpaszoBatensHOl cpeapl COI'Y mnpu ucnonb3oBaHuu pecypcoB OBC, mpu mnpoBeneHUH
AaBTOMATU3UPOBAHHOTO TECTUPOBAHUSA U T. [I.).

7. YueOHO-MeTOAMYECKOe 00ecrieyeHne CaMOCTOSITeIbHO padoThl CTYAEHTOB

CamocrosTenbHast paboTa 00yJaromMXcsi OCYIIECTBISETCS Ha MPOTSHKEHUHM W3YYEHUS
BCEH TUCHMITJIMHBI B COOTBETCTBUU C YTBEPXKACHHOM B yUeOHOM IIJIaHE TPYAOEMKOCTHIO (ISt
ouHOH (opmbl 00ydeHus 18 gacos).

CamocrosTrenbHas paboTa CTYAEHTOB — 3TO IMPOLECC aKTHUBHOTO, L€JIEHAPaBIEHHOTO
NpUOOPETEHUsI CTYAEHTOM HOBBIX 3HAaHUN, YMEHHIl 0€3 HEeNmOCPEeJCTBEHHOIO YdacTus
IpenojiaBaTessi, XapaKTepU3YIOUIMics MpeIMETHOH HampaBleHHOCThIO, 3(PPEKTUBHBIM
KOHTPOJIEM U OLEHKOH Pe3y/IbTaTOB JESITEIbHOCTH 00yUaroIIerocs.

Lenu camocTosATENTHHON pabOTHI:

e cHUcCTEMaTH3alUsl M 3aKperJIeHHUE IOJYYEHHBIX TEOPETHUECKHUX 3HAHUM U MPAKTHUECKUX
YMEHMH CTYIEHTOB;

e yINIyOJICHME U PaCIIUPEHUE TEOPETUUECKUX 3HAHUM;

e (opMupoBaHHE yMEHHUI HCIOJB30BaTh HOPMATHUBHYIO M CIPABOYHYIO JOKYMEHTAIHIO,
CHEIHANIbHYIO JINTEPATypy;

e pa3BUTHE MO3HABATENBHBIX CIOCOOHOCTEH, AaKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH H
OpraHU30BaHHOCTH;

e (hopMupOBaHHE CAMOCTOSTEILHOCTH MBILIUIEHHS, TBOPUECKOW MHULIMATHUBBI, CIIOCOOHOCTEMH
K CaMOPa3BUTHIO, CAMOCOBEPILICHCTBOBAHHIO U CaMOpeaIU3alluu;

e pa3BHUTHE UCCIIENOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.



CamocrosiTenbHass paboTa MOXKET OCYLIECTBIATHCS HMHIWBUIYaIbHO WM TpYIIaMu
CTYJICHTOB B 3aBUCHMOCTH OT IeJIH, 00BEMA, YPOBHS CIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHomnorus oOpraHuzallMid  CaMOCTOSITENIBHOM  pabOTBl  CTYIEHTOB  BKJIIOYAET
UCIIOJIb30BaHNE MH()OPMALIMOHHBIX U MAaTEPHATLHO-TEXHUYECKUX PECYPCOB 00Pa30BaTEIHLHOTO
YUPEKICHUS.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CAMOCTOSTEIBHOU PabOTHI CTYJACHTOB MOXKET
MIPOXONTh B MTUCBMEHHOM, YCTHOM WJIM CMEIIaHHOH (opMme.

CTyneHThl JOJDKHBI MOAXOJIUTh K CAMOCTOSITENIbHON paboTe Kak K HaWBaKHEUIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUS TEOPETUUECKUX 3HAHMI, BHIPAOOTKE €AMHCTBA B3IJISIOB Ha
OTJIelIbHBIE BOMPOCHL Kypca, NPUOOpPETEHUS ONpEeIesIeHHbIX HAaBBIKOB U HCIIOJIb30BAHUS
npodeCcCHOHATBHOMN TUTEPaTypHI.

[Tomemienust 11 caMOCTOATEIbHOM PabOThl OO0YYAIOMIMXCS JOJDKHBI OBITH OCHAIICHBI
KOMITBIOTEPHOM TEXHUKOU C BO3MOXKHOCTBIO MOJAKITI0UEHUs K ceTh «IHTepHeT» 1 o0ecrieueHueM
JOCTYTA B 3JEKTPOHHYIO HHPOPMAIIHOHHO-00pa30BaTENIbHYIO CPEly OpraHU3alnu.

[Tpu camocTosTeNHbHON TPOPAOOTKE Kypca 00yUYaIOITUECS TOJKHBI:

e MPOCMATPHUBATh OCHOBHBIE ONPEACTICHUS U (PAKTHI;

e TOBTOPUTH 3aKOHCIIEKTUPOBAHHBINA HA JICKIIMOHHOM 3aHSITHUU MAaT€pUall U JIOMOJHUTH €ro
C YYE€TOM PEKOMEHJAOBAHHOM 110 JAHHOW T€ME JIUTEPATYPHL;

e M3YYUTh PEKOMEHJIOBAHHYIO JINTEPATYPYy, COCTABIISITh TE€3HUCHI, AHHOTAIIUU U KOHCIIEKTHI
Haubosee BaKHBIX MOMEHTOB;

e CAMOCTOSITEIBHO BBIMOJIHATH 3a/IaHHs], AHAJIOTUYHBIE TPE/IaraéMbIM Ha 3aHATHUSX;

e HCIIOJIB30BATh ISl CAMOMPOBEPKHU MaTepuaibl JOH/IA OLIEHOUYHBIX CPEJICTB;

e BBINOJHATH JOMAIIIHUE 33/IaHHS TI0 YKAa3aHUIO MPENOaBaTelIs.

Tembl u Qopmbl BHEaAyIUTOPHOW CaMOCTOSATEIBHOW paboOThl, €€ TPYIO0EMKOCTb

coaepKarcs B paszgene S.

MeToanyeckue yKa3aHHus M0 NPOBeACHUIO J1a00PATOPHBIX 3aHATHH
10 JUCHMIIIHHE KAHAJTIUTHYECKAS XUMHS»

Jlekiuu MO AUCHUIUIMHE «AHATUTHYECKas XUMHUS» YUTAIOTCS B TEYEHHE JBYX
CEMECTPOB TI0 OJJHOMY Yacy B HEJENI0, Ja0OpaTOpHbIE 3aHATHUS MPOBOISITCS TAK)KE B TEUCHUE
JIByX CEMECTPOB, B cliefytolieM oobeme: 2 cemecTp — 54 yac; 3 cemecTp — 36 yacos.

JlaGoparopHble 3aHATHS SBISIOTCS OAHMM W3 BaXKHEHIIMX BUAOB yuyeOHOH paloTHhI,
COCTaBJISIIOT OCHOBY MOJITOTOBKH CTYJIEHTOB MO JUCLMIUIMHE U HAINpaBJIeHbl HA (OPMHUPOBAaHUE
y CTYJICHTOB CHCTEMAaTHU3WPOBAHHBIX 3HAHMA W HABBIKOB IO KOHTPOJIO KAauecTBa CBHIPhS U
nUIeBoi npoaykuuu. JlabopaTopHbie paboThI BBIOJIHAIOTCS B COOTBETCTBUH C TPEOOBAHUSAMU
CTaHJAPTOB M HOPM JabopaTopHO# MpakTUKU. CTYIEHTHI TOJKHBI O3HAKOMHUTHCS C LENBI0 H
3aladamMu pabOThl, HOPMATUBHBIMU JOKYMEHTaMHU, almaparypoi, mpubopaMu M peakTHBAMHU,
HEOOXOJMMBIMU JJISl BBIMOJIHEHHsI paboThl. Ilpu mpoBemeHUM 51aOOpaTOPHOTO MPAKTHKyMa
HE00XO0/IMMO CO3/1aTh YCIOBUS /151 MAKCUMAJIBHO CaMOCTOSITEIbHOTO BBIIIOJHEHUS CTYACHTaMH
nabopaTOpHBIX paboT. BeimomHeHno nabopaTOpHOW paldOThl JOHKHA MPEAIIeCTBOBAThH
caMoCTOsITeNIbHas paboTa C JTUTepaTYpPHbBIMU MCTOYHHKAMHM M KOHCIEKTOM JIEKIIMH, TIPU ITOM
clieyeT oOpaTUTh BHUMaHHE HAa TEOPETHYECKHE BOMPOCH MO TeMme 3aHsATHs. [lepBoHauabHO
UJIET OIIPOC TEOPETUYECKOT0 MaTepualia TEMbI 3aHATH. 3aTEM B psAJIe BOIPOCOB MPENoaBaTes
ClIeZlyeT CKOHIIEHTPUPOBAaTh BHUMAaHNE HA OCHOBHBIX HJIESX TEMbI 3aHATHS. BOIPOCH TOKHBI
BKJIIOYATh B c€0s pa3IUyuHble BapUallMM 3JIEMEHTapHBIX CUTYAIMi, 0TOOpaXaroluX OCHOBHbIE
UJIeV TEMBI 3aHATHUS B HX B3aMHOM B3aHMOCBSI3H.

[Tocne TeopeTnyeckoil MPOBEPKU 3HAHUM CTYAEHTHI MEPEXOAT K MPAKTUIECKON yacTu
3aHsaTHS. [Ipyn BBIMOMHEHWH 5TA0OPAaTOPHON pabOTHl BAKHO COOJOIATh TpPaBUIA TEXHUKH
0e30MacHOCTH NpU paboTe B XMMUYECKOH jabopaTopuu. Pe3ynbTaThl BHIMOJIHEHHOW pabOTHI
odopMIIAIOTCS B pabodeit TeTpain 1Mo NMpeIoKeHHON hopme.

Kaxnas BbimonHeHHast paboTa 10KHA ObITh OpOpMIIEHA TOJHKHBIM 00pa3oM M claHa
NpenoIaBaTellio, MNPOBOJMBIIEMY JabopaTopHble 3aHsATHS. llpm 3ammre oT4YeTa 10
nabopaTopHOil paboTe YYMTHIBAETCS COOTBETCTBHE KOHCIEKTAa TpeOOBaHMAM U 3HAHUE
CTYJIECHTOM TEOpHH HccienyeMol mnpobiaembl. OTYeT HEe MOXKET OBbITh HNPUHAT U IMOAJIEKHUT



I0pabOTKe B clydae: OTCYTCTBUS HEOOXOIUMBIX pa3felioB, OTCYTCTBUS TpeOyemoro
rpadu4ecKoro MaTepuana, OTCYTCTBUSI MCXOTHBIX JaHHBIX, IPYyOBIX OMMOOK mpu 00paboTke
pE3yIbTATOB.

Ilucomennasn nposepka Hapsiy C YCTHON SBJISCTCS BAXXHEHIIIMM METOJIOM KOHTPOJIS
3HAHUM, YMEHUI U HaBBIKOB CTyIEHTOB. OJIHOPOJHOCTh paboT, BBINOJHAEMBIX CTYICHTAMH,
MO3BOJISIET MPEABSIBIATH KO BCEM OJIMHAKOBBIC TPEOOBAHUS, TIOMBITAET OOBEKTUBHOCTD OI[CHKH
pe3yibTaTtoB o0yueHus. [IpuMeHeHne 3Toro MeToAa 1aeT BO3MOXHOCTh B Haubosee KOpOTKUi
CPOK OJTHOBPEMEHHO IPOBEPUTH YCBOCHHE Y4eOHOr0 MaTepuasia BCEMH CTYAEHTaMH TPYIIIHL,
OIpENIeIUTh HANIPaBJICHUs U1 MHAWBUIYAIbHON pabOThI ¢ KaXKIbIM.

ITucbmMeHHas poBepKa UCIOIb3YETCsl BO BCEX BUJaX KOHTPOJIS U OCYILECTBIIAETCS KAK B
ayJIMTOPHOM, TaK U BO BHEAYAUTOPHOM paboTe (BBINOJIHEHNUE JOMAIIHUX 3aJaHUM).

MeTtoauyeckue peKOMEH AU 110 UCII0JIb30BAHUI0 HH(POpMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHI 00y4YeHusI

JIist u3ydeHust JIGKHMOHHOIO MaTepralia AUCLUIUIMHBI IPUMEHSAIOTCS ayIHOBU3yaJIbHbIC
(MyJIbTUMEIUIHBIE) TEXHOJOIMH, KOTOpbIe HE OTPHULAIOT TPAJULMOHHbBIE, MPOBEPEHHBIE
BPEMEHEM METOABl IPENOJABaHMsI, HO, IpPU OSTOM, OHM IIOBBIIIAKOT HArJSAJHOCTD,
UH(POPMATUBHOCTh, ONEPATHMBHOCTh B IoJaue MH(OpPMALUM, MO3BOJSIOT 3KOHOMHUTH BpEMs
3aHATHIA.

KoHTponb camocTosTebHONW paboThl CTYAEHTOB MPU3BAH CleNaTh MPOLEcC 00yUeHUs
OoJsiee 1IEOCTHBIM M OpraHnyHbIM. Ero 3amada He ocTaBUTh 0€3 BHHUMAaHHUS Ja)Ke, Ha MEPBbIM
B3IJIS1/1, MAJIO3HAYUTENBHBIE BOIIPOCHI.

KomMmnbrorepHoe TECTMpOBAaHKME NO3BOJISAET OCYIIECTBISATh UTOTOBBIM KOHTPOJb 3HAHUU
CTyAeHTOB. TecTOBBI Marepuan BKJIHOYaeT B ceOs COAEp)KaHUE BOIPOCOB MO KAXKAOMY U3
0003Ha4YeHHBIX TpOrpaMMoil pa3aenoB. Kaxaplii Bonpoc npeanogaraeT HECKOJIbKO BapUaHTOB
OTBETOB, CpPeIU KOTOPHIX MMEIOTCS aOCOJIOTHO HEBEPHBIN, MPAaBUJIBHBIN M B OONIbLICH WM
MEHBIIEH CTENEHU pPAaCKpPbIBAIOIIUI CYHIHOCTh BoOIpoca. B mpouecce KOMIIBIOTEPHOIO
TECTUPOBAaHUS 3aJaya CTYAEHTOB ONpENeNseTcs Kak BbIOOp NPaBWIBHOIO OTBETa U3
MHOrooOpasusi BapuaHTOB. B TeCTOBBIX 3a/1aHUSAX €CTh BOIIPOCHI HA COOTBETCTBUE. B mpouecce
KOMIIBIOTEPHOI'0 TECTUPOBAHUS 33/1a4a CTYIEHTa ONpeesieTcsl Kak BHIOOP MPAaBUIIBHOTO OTBETA
U3 MHOT000pa3usi BAPHAHTOB.



8. OueHouHbIE cpeiCTBA AJI5l TEKYIIEr0 KOHTPOJIS yCIeBAeMOCTH 1
NMPOMEKYTOYHOM ATTeCTAIMM MO UTOraM OCBOCHUS JUCIUNIMHBI

8.1. OueHouHbIE cPeACTBA JAJs TEKYILIEr0 KOHTPOJIA YCIIeBAeMOCTH
KonTposabHble 3a1anus (1eMOBepCHH) ISl OLEHKU 3HAHUI, YMEHH i, HABBIKOB U
(nam) onbITA eITEJIbHOCTH, XaPAKTEePU3YIOIIUX 3Tanbl GOPMUPOBAHUS KOMIIETEHIHI1 B
npouecce 0CBOeHHsi 00Pa30BaTeJIbHOMH MPOrPaMMBbI

Ne | Komnerenuus 3agaHus I JHATHOCTHKH CchLIKH
chopMuUpoOBaHHOCTH
KOMIIeTeHIN i
3agaHus OTKPHITOr0 THNA
3aganus 1J1s JMATHOCTHKH PA3BHTHS TeOpPeTHYeCKUX 3HAHUM
1. | OIIK-2 IIpenmer u 3amaun | BaciokoBa, A. T. AHanuTuueckas XHUMHUSA:
aHAJUTUYECKOM XUMUH, | y4eOHUK / A. T. Bacrokona,
KJIacCU(UKaLKs METOJI0B. M. JI. Begensinuna. — 4-e uza. — Mocksa:
JamkoB u K°, 2024. — 156 c.: wi., TaOIL.,
cxeM. — (YueOHble u3IaHUs JJIA BY30B). —
Pexum  pmoctyma: 1o HOJHHMCKE.  —
URL: https://biblioclub.ru/index.php?page=
book&id=709878 (nara obpaleHus:
29.04.2024). — bubauorp. B k1. — ISBN 978-
5-394-05549-2. — TekcT: 27IEKTPOHHBIN. — C.
7-9.
2. OIIK-2 KauecTBeHHbIi aHamus. Tam xe, ¢.9 — 13.
3. OIIK-2 Vcnosus BeinoiHEeHUs1 | Hukutuna, H. I'. AHanmuTudeckas XuMus U
AHATTUTHYECKUX PEeaKInit (U3MKO-XMMHUYECKHE  METOJbl  aHaIu3a:
y4eOHHK W  TpPaKkTHKyM Uit BY30B /
H. I'. Hukutuna, A.T. bopucos,
T. . Xaxanuna; nona penaxkmuen
H.T. Hukutunoit. — 5-¢ wu3A., wuchp. —
Mocksa: MznarensctBo IOpaiit, 2024. —
451 c.—  (Bwicmiee  oOpazoBanue). —
ISBN 978-5-534-18193-7. — Texcr:
ANEKTPOHHBIN /1 ObpazoBatenbHas
iatdopma IOpaiit [caiT]. —
URL: https://urait.ru/bcode/534513. — c. 53-
o4,
4, OIIK-2 Knaccudpukanus KaTHOHOB | | TaM ke, c. 54 — 56.
AQHMOHOB
5. | OIIK-2 Peakiiuu oOHapy>keHHsI KATHOHOB | TaM Xke, ¢. 56 — 62.
MIEPBON aHATMTUYECKOU TPYIIIBI
6. | OIK-2 Peakiiuu oOHapykeHHsI KATHOHOB | TaM Xke, ¢. 62 — 66.
BTOPOM AHAIMTUYECKON I'PYIIIBI
7. | OIIK-2 Peakiiuu oOHapyxeHHsI KATHOHOB | TaMm xke, ¢. 70 — 84.
TPEThEN aHATUTUYECKOU TPYIIIBI
8. | OIIK-2 YerBepras u nsTas | TaM xe, c. 94 —97.
AQHAJMTHYECKHE TPYIIITHI KATHOHOB
9. | OIIK-2 Peakiiuun oOHapyxeHUs aHHMOHOB | TaMm xe, ¢. 106 — 110.
MIEPBOM aHATMTUYECKOU TPYIIIBI
10. | OIIK-2 Peakuuu oOHapyXeHHs aHMOHOB | TaM ke, c. 110 — 115,
BTOPOW AHAJIMTUYECKOU IPYIIIBLI



https://biblioclub.ru/index.php?page=book&id=709878
https://biblioclub.ru/index.php?page=book&id=709878
https://urait.ru/bcode/534513

11. | OIIK-2 Peakuuu oOHapyxeHHs aHHOHOB | TaM ke, c. 115 — 117,
TPEThE AHATUTUYECKON TPYIIIBI
12. | OIIK-2 KonnuecTBeHHBIN aHAIN3. Bacrokosa, A. T. AHamuTHyeckas XUMUS:
y4eOHUK / A. T. Bacrokosa,
M. /1. Benensnnaa. — 4-e m3ng. — Mocksa:
JamxkoB u K°, 2024. — 156 c.: wi., Tao.,
cxeM. — (YueOHbIe W3aHUS JJIT BY30B). —
Pexxum  pmocryma: 1o moamucke. —
URL: https://biblioclub.ru/index.php?page=
book&id=709878 (nata oOpaleHus:
29.04.2024). — bubnuorp. B k. — ISBN 978-
5-394-05549-2. — TekcT: AMEeKTPOHHBIN. — C.
7-9.
13. | OIIK-2 W3mepenuss B aHaIMTUYECKOM | Tam xe, c.17 — 19.
XUMHH.
14. | OIIK-2 XUMHYCCKUN SKBUBAJICHT. TaM ke, ¢.19 — 21.
15. | OIIK-2 Tutp pactBopa. TaM xe, ¢.21 — 22.
16. | OIIK-2 I'paBumerpust. @opMbl ocagka B | Tam xe, ¢.22 — 25.
IpaBUMETPHUYECKOM aHanuse.
dakTop nepecyera.
17. | OIIK-2 Mertonuka npoBeAcHus | TaM ke, ¢.25 — 30.
IpaBUMETPUYECKOT0 aHAJIN3A.
18. | OIIK-2 Turpumerpus. OcHoBHbIe | Tam xe, ¢.30 — 32.
TIOHSTHS TUTPUMETPUHU.
19. | OIIK-2 [IpuroroBrneHre  TUTPOBAHHBIX | TaMm xke, ¢.35 — 36.
pacTBOpPOB.
20. | OIIK-2 KucnoTHO-0OCHOBHOE TUTPOBAHUE. | TaM ke, ¢.37 — 48.
21. | OIIK-2 OxkcupomMerpusi. TaMm xe, ¢.48 — 50.
22. | OIIK-2 IlepmanTranatromeTpusi. Tam xe, ¢.50 — 52.
23. | OIIK-2 ﬁonOMeTpHﬂ. TaM xe, ¢.52 — 53.
24. | OIIK-2 KomMmnekconoMeTpusl. Tam xe, ¢.53 — 56.
25. | OIIK-2 OcajuTenprHOe TUTPOBAHUE. Tam xe, ¢.56 — 59.
26. | OIIK-2 OO6mas xapakrepuctuka ¢puszuko- | Hukutuna, H. I'. AHanutudeckas XuMUs U
XUMHYECKHX METOJIOB aHAJIH3a (U3HKO-XMMHUYECKHE  METOJBI  aHAJIM3a:
y4eOHHK W  MPaKTUKyM s By30B /
H. I'. HukutuHa, A.T. bopucos,
T. . Xaxanuna; nona penaxkmuen
H.T. Hukutunoit. — 5-¢ wu3A., uchp. —
Mocksa: HznarensctBo IOpaiit, 2024. —
451 c.—  (Bwicmiee  oOpa3oBanue). —
ISBN 978-5-534-18193-7. — Texcrt:
ANEKTPOHHBIN / ObpazoBatenbHas
iatdpopma FOpaiit [calT]. —
URL: https://urait.ru/bcode/534513. — c. 223
- 230.
27. | OIIK-2 [ToxroroBka Mpood K aHAIN3Y. Tam ke, ¢.230 — 234,
28. | OIIK-2 MeTtoab! pazneneHus n | CaJbHHKOBA, E. MeTtons!
KOHIICHTPHUPOBAHHS: o0mre | KOHIIEHTPUPOBAHUS " pa3eieHus
ceeaenus. Knaccudukanmus. MHUKpPODJIEMEHTOB: yueOHoe mocobue / E.
CanpHHKOBA, E. Kynpssuesa;
Openbyprekuit roCcyAapCTBEHHBIN

yauBepcuteT. — OpenOypr: OpeHOyprekuit
roCyJapCTBeHHbIN yHuBepcuteT, 2012. — 220
c. — Pexxum nocryna: mo moamucke. — URL:
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https://biblioclub.ru/index.php?page=book&
1d=259316 — Tekct: 25eKTpoHHBI. - ¢. 6-10.

29. | OIIK-2 MeTtoap! pazzaeneHus u | TaM ke, c. 6 — 10.
KOHIIEHTPUPOBAHHS:
WHIUBUAYAIbHOE U TPYIIOBOE
KOHIICHTPUPOBAHHUE.
30. | OIIK-2 MeTtoap! pazzaeneHus Hu | TaM ke, c. 6 — 10.
KOHIICHTPUPOBAHUS: aOCOIIOTHOE
u OTHOCHUTEIIbHOE
KOHIICHTPUPOBAHHUE.
31. | OIIK-2 MeTtoap! pazzaeneHus u | TaM ke, ¢. 10 —17.
KOHIICHTPUPOBAHHUS.
DKCTpaKLMOHHbIE METO/IbI.
KonnuecTBeHHbIE
XapaKTEPUCTUKHU IKCTPAKIIHH.
32. | OIIK-2 DKCTPaKIUOHHBIE METOJIbI. | TaM Xe, c. 18 — 27.
Knaccudukamms
9KCTPAKIIMOHHBIX MTPOIIECCOB.
33. | OIIK-2 DKCTpaKIMOHHbIE METOMBI. | TaM ke, c. 28.
DKcTpakuus METaJIJIOB
pacriaBaMu.
34. | OIIK-2 MeTtoap! pazaeneHus H | TaM ke, ¢. 134-136.
KOHLEHTPUPOBAHMUSL. Meron
OCXKICHUS U COOCAKICHUS.
35. | OIIK-2 Meron OCaXKICHUS u | Tam ke, ¢. 137-140.
COOCX/ICHUSI. Tunsl
KOJUIEKTOPOB u ux
XapaKTePUCTHKA.
36. | OIIK-2 MexaHu3MbI COOCAXKICHHS. TaM ke, ¢. 141-149.
37. | OIIK-2 [lorpemnocTn u  onpobOoBaHMs | TaM xe, ¢. 175 - 201.
XUMHYECKOTO aHAJIN3a
38. | OIIK-2 Xpomarorpadguueckue  Mmetoabl | BaciokoBa, A. T. AnanuTuueckas XUMHS:
aHayiin3a. OCHOBHBIE MPUHIUIMBI U | YYEOHUK / A. T. Bacrokosa,
BUIBL. M. 1. Benensnuna. — 4-¢ mu3na. — Mocksa:
JamkoB n K°, 2024. — 156 c.: wir., a0,
cxeM. — (YueOHble M3aHUs ISl BY30B). —
Pexxum  poctyma:  mo  moAmucke. —
URL: https://biblioclub.ru/index.php?page=
book&id=709878 (nata oOpareHus:
29.04.2024). — bubnuorp. B k1. — ISBN 978-
5-394-05549-2. — TeKcT: MeKTPOHHBIN. — C.
76 - 78.
39. | OIIK-2 Xpomarorpagudeckue  METOJbI | TaM ke, c. 78 - 81.
aHaIu3a. l'azoBas
xpomMartorpadusi.
40. | OIIK-2 Xpomarorpaguueckue  METOABI | TaM xke, ¢. 81 - 85.
aHaln3a. KunkoctHast
Xxpomarorpadus.
41. | OIIK-2 KauecTBeHHbII 1 | TaM Xe, c. 85 - 91.
KOJIMYECTBEHHBIX
XpomaTorpaduueckuil aHaJus.
42. | OIIK-2 OcHoBHbIE MPUHIUIBL | TaM Xke, ¢. 91 - 92.

CIICKTPOCKOIMNYCCKUX
aHaJIu3a.

METOJ0B



https://biblioclub.ru/index.php?page=book&id=709878
https://biblioclub.ru/index.php?page=book&id=709878

43. | OIIK-2 Metoapb! ONy4eHUs! CHEKTPOB. TaM xe, c. 92 - 97.
44. | OIIK-2 Y®- u BuIuMast CneKTpockomnus. | Tam xe, ¢. 97 - 103.
45. | OIIK-2 HK-cnektpockonusi. TaMm xe, c. 103 - 105.
46. | OIIK-2 [onspumeTpusi. tam xe, ¢. 105 - 106.
47. | OIIK-2 Macc-crekTpoMeTpusl. TaMm xe, c. 106 - 108.
48. | OIIK-2 S nepHO-MarHUTHBIA PE30HAHC TaMm xe, c. 108 - 111,
49. | OIIK-2 [IpuHIUOBL AMEKTPOXMMUYECKHX | TaM ke, ¢. 111 - 112.
METOJIOB aHAJIN3a.

50. | OIIK-2 Konnykromerpus. Tam ke, c. 112 - 116.
51. | OIIK-2 [Torenimomerpus. TaMm xe, ¢. 116 - 120.
52. | OIIK-2 Kynonomerpus. Tam ke, c. 120 - 121.
53. | OIIK-2 Bonbsramnepomerpusi. TaMm xe, c. 121 - 130.

Kpurepun onenkn 1adopatopHbix pador

JlaboparopHble 3aHATHS TMPU3BAHBI HAYYUTH CTYICHTAa CAMOCTOSTEIBHO padoTaTh C
UCTOYHUKOM, aHAJIU3UPYS €r0 C TIO3UIUHI IOCTOBEPHOCTH M HH(POPMATUBHOCTH.

Ilenpro Ta0OpaTOPHBIX 3aHATHUN JUIS CTYIEHTOB, MPUCTYMAIONIMX K H3YyYEHUIO Kypca,
SIBIISICTCSL:

- Oosee TITyOOKOE 3HAKOMCTBO ¢ HEKOTOPBIMH Y3JIOBBIMU BOIIPOCAMHU COOTBETCTBYIOIIETO
paszena;

- oOpeTeHne HaBBIKOB HAYYHO-UCCIICIOBATEILCKON paboThl HA OCHOBE aHAIHM3a TEKCTOB
UCTOYHUKOB M MPUMEHEHHE PA3JIUYHBIX METOJIOB HCCIICIOBAHUS;

- BBIpa0OTKa YMCHHS CaMOCTOSITEIBHO W KPUTHUYECKH IOJXOIUTh K HM3y4acMOMY
Marepuainy;

- hopMHpOBaHHUIO 00IIEPOPECCHOHATBHBIX M TPO(ECCHOHANTBHBIX KOMIETEHIIUH Kypca.

Kputepuu onenku:

2 Oaiia — CTYJIEHT, XOPOIIIo pa30upaeTcss B 00CYKJTaeMOM MarepHalie, T1eMOHCTPUPYET
YMEHHE KPUTUUYECKU aHATHU3UPOBATh UCTOUHUKH U PA3IUYHBIE TOUYKH 3PEHUS 110 00CYKIaeMOi
npo0JieMe, MPUXOJUT K CAMOCTOSITEIILHBIM apI'yMEHTHPOBAHHBIM BBIBOJIaM U OTCTAMBAET CBOIO
TOUKY 3pEHHUS, COOIII0/Iae€T HOPMBI JTUTEPATYPHOU pedH, aKTUBHO y4acCTBYET B pabOTe rpymIbl Ha
1a00pPaTOPHOM 3aHSATHU, IPOSIBIISISI YMCHHUSI M HABBIKH.

1 Gamna — CTYAEHT, HEMOJHO BIAJAEET MaTepUajoM, MPU H3NOKEHUH (HAKTUYECKOTO
MaTepuaia JOIMycKas OTACIbHBIC HETOYHOCTH, 3HACT MCTOYHUKOBBIM MaTepUal U Pa3INYHbIC
TOUYKH 3PEHHUS M0 00CYyX)aaeMoil mpobdieMe, HO BO3HUKAIOT TPYJHOCTU C UX aHATH30M, YMEET
U3Jlaratb COOCTBEHHYIO ITO3WIIMIO, HO HE BCE BBIBOJBI HOCAT JOKa3aTeIbHBIA Xapakrtep,
y4acTBYeT B paboTe Ipynmbl Ha 1a00OPaTOPHOM 3aHSATUH, MPOSBIIASL HEAOCTATOYHBIE YMEHUS U
HaBBIKH.

0 GamnoB — CTYIEHT, HEMOJHO BJIAJEET MaTEpPHaoM, MPH H3JIO0KEHUH (HAKTHUECKOTO
MaTepuraia JOIycKass HeTOYHOCTH, HE YJacTBYET B pabOTe IPYIITBI Ha JAOOPATOPHOM 3aHSTHH.

MaxkcuManbHOE KOJIMYECTBO OaIIOB 3a labopaTopHOe 3aHATHe — 2 Oasia.

Kpurepun popMupoBaHusi OieHKH KOHTPOJIbHOM padoThI

[TonroToBka K ayauTOPHOM KOHTPOJBHOH paboTe TpedyeT H3ydeHHs JEKIMOHHOTO
MaTepuaia U BOIPOCOB MO MPOMIEHHBIM TeMaM J1abopaTOpHbIX padoT. AKLEHT Jenaercs Ha
OIIpEEIIEHUsX, TEPMUHAX, COACPKAHUY IOHATUH, JaTax, UMEHaX, XapaKTEPUCTUKAX OTJIEIbHbBIX
IpyHI UCTOYHUKOB.

OCOOEHHOCTBIO TMPOBEACHUS MOIYJIbHBIX pabOT SBISETCS TO, YTO KypC pa3OUT Ha
TeMaTH4eCcKHe OJIOKU, KOTOPbIE U OINpPEAEISIOT TEMAaTUKY MOJAYJIBHBIX KOHTPOJIbHBIX padoT B
COOTBETCTBUH C 00bEMOM M3YUEHHOT0 MaTepurana. Bonmpockl ¥ 3a1aHus 1711 KOHTPOJIbHBIX paboT
CTYZAEHTBI OJIY4aroT 3apaHee OT MpenojaBaTersl.




PesynmpTar caMOCTOSATENBHOW TOATOTOBKH OILIEHHUBACTCS HEMOCPEJACTBEHHO BO BpeMs
IPOBEICHUS KOHTPOJIbHOM PabOTHI.

Kpurepuu onenku:

4 Gaya — Bce 3aJlaHMsi KOHTPOJIbHOW PaOOThI BBHITIOJIHEHBI BEPHO, HAa BCE BOIIPOCHI TAHBI
IpaMOTHBIC Pa3BEPHYTHIC OTBETHI.

3 Oajuta — 3a/1aHUsl KOHTPOJIbHOM paOOThI BHIIIOJHEHBI BEPHO, HE HA BCE BOIIPOCHI J1aHBbI
IpaMOTHBIC Pa3BEPHYTHIC OTBETHI.

1-2 Gamna — KOHTpOJbHAas paboOTa BBHINOJIHEHA YAaCTHYHO, HAa BOMPOCHl HET YETKO
c(OpPMYITHPOBAHHBIX OTBETOB.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 KOHTPOJIbHYIO padboTy — 4 Oaia.

8.2. OneHoYHbBIE CPeACTBA ISl POBEACHUNA PYOEKHOM aTTeCTALMHU

TecrupoBanme — akTuBHas ¢GopMa MPOBEPKH IOJIYYEHUS CTYJEHTOM 3HaHUM,
OPOBOJUTCS B OJIGKTPOHHOM ¢opMme, Ha €IUHON MHTepHeT-IIatrgopMe B CcCHCTEME
HeHTpaau3oBaHHoro tectupoBanus COI'Y.

IIpuMepHbIe TeCTOBbIE 32/1aHUSA
(n1s1 popmupoBanusi komnereniuu OIK-2)

Ananumuueckas xumus uszyuaem

AHaIU3BI B CHHTE3BI BEIISCTB

MGTOI[BI aHaJIn3a U OMNPCACIICHNUA COCTaBa BCIICCTB U cMmecen
AHanuTHdecKue peaknuu

HpeBpameHHﬂ AHAJIUTHYCCKHX BCIICCTB

Xumuueckasn popmyna eewjecmea oaem ungopmayuio o
Macce, cocTaBe, Ha3BaHMH BEIIECTBA

CBoiicTBax, Ha3BaHKMH, COCTABE BEIIECTBA

Ha3zBanuwu, cocTaBe, KOJMYECTBE BEIICCTBA

[TnoTHOCTH, COCTaBe, Ha3BaHWUH, MacCe BEIICCTBA

Ob0vexkmamu uccieo08anus 6 AHAAUMUYECKOU XUMUN ACTIAIOMCA
ATtmocepa, TTouBa U MOJIe3HBIE HCKOTIAeMEIC

PacTeHus u ;KUBOTHBIE

YeoBek

Bcé BbIIEnIEpEUNCIEHHOE BBIIIE

K memooam ananusza 6 ananumuuecko Xumuu OMHOCAMC
dusznyeckue MeTo bl

XHUMHUYECKHE METOJIbI

Du3nKo-XUMHUYECKUE METOIBI

Bce BrllenepeurcieHHbIE METOIbI BMECTE

K xumuueckum memooam ananusa omuocumcs
doromerpus

I'paBumerpus

Kynonomerpus

Kongyxromerpus

Ha uem ocnosana knaccugurkayus memooosé AHAIUMUYECKOU XUMUU HA MAKPO-, MUKPO-, ROJIYMUKPO- U
YAbMPAMUKPOAHANU3

Ha pa3HbIx peakiusix, UCIOIb3yeMbIX B ATHX METO/1aX

Ha pa3nom o0beme n Macce IpoObI

Ha pasnoii macce npoOsl

Ha pasHoii miomaam noBepXHOCTH HPOOBI

AHanumuueckumu Hazvlgarom peakuuu



Wnymue ¢ BRIACICHUEM TEIUIOTHI

Waymye ¢ norioueHneM SHepruu
ConpoBoxkaaromuecs: BUAUMBIM 3P HEKTOM
JIroOble XMMUYECKHE PeaKIuu

Cneyughuueckue ananumuyueckue peaKyuu XapaxKmepHat /s
OmHoro noxHa

JIByX HOHOB

Tpex noHoB

I'pynnst nonos

MuKkpokpucmannockonuueckue peaKxyuu — 3mo pazHo6uOHOCHLb PeaKyuii
Wxymux ¢ BeIICNICHUEM ra3a

Nnymux ¢ oO6pa3oBaHIEeM ocaaka

Wnymux ¢ i3MEHEHHEeM IIBeTa

Vxymux ¢ BBIACICHUEM TEIIOTHI

Cenekmugnovle peakyuu XapaKmepnoi 01
OpgHoro noHa

JIByX HOHOB

Tpex uoHOB

I'pynns! noHOB

Munumanvuutii 06vem npedenvHo pazdasneHHozo pacmeopa — Mo

HanOONBIINH 00BbEM aHANU3UPYEMOTO PACTBOPA, HEOOXOMUMBIN IJIsI OOHAPYKCHUS OTKPHIBAEMOTO BEIICCTBA
JIAaHHOW aHANIUTUYECKON peakuuen

HaVIMCHBIINH O0BEM aHAIM3HPYEMOTO pacTBOpa, HEOOXOAMMBIM It OOHAPYKCHHS OTKPBIBAEMOTO BEIIECCTBA
JIAHHOW aHANIMTUYECKOHN peakuuen

TOYHO M3BECTHBI 00BEM aHAIM3UPYEMOTO PAacTBOpa, HEOOXOAMMBIH sl OOHAPYKEHHS OTKPHIBAEMOTO BEIIeCTBA
JIAHHOW aHAIUTUYECKON peakuuen

TOYHBIA 00BEM AHAIM3HPYEMOTO PAcTBOpPa, HEOOXOIUMBIH ISl OOHAPYKCHHsST OTKPHIBAGMOTO BEIECTBA MAHHOMN
AHAIUTUYECKON peakuuei

Ilpeoen oonapyscenusn Cmin nokasvigaem

CKOJIbKO TPAaMMOB BeIIleCTBa MOKHO OOHAPYKUTh B | 11 pacTBOpa

CKOJIBKO MUKPOTPaMMOB BEIIECTBA MOXKHO OOHAPYKHUTH B 1 MII pacTBOpa
CKOJIBKO MUKPOTPaMMOB BENIECTBA MOKHO OOHApYXUTh B | Karuie pacTBopa
CKOJIBKO TPaMMOB BEIECTBa MOXKHO OOHAPYKUTH B | M1 pacTBOpa

1100 uyscmeumenbHOCMbI0 PEAKYUIL ROHUMAIOM

To HanMeHbIIIee KOJIMYECTBO BENIECTBA, KOTOPOE MOKHO OTKPBITH C TOMOIIBIO JAHHOTO peareHTa
To HanGonplIee KOIMYECTBO BEIIECTBA, KOTOPOE MOXKHO OTKPBITH € IOMOIIBIO JAHHOTO PeareHTa
KonmgecTBo BemecTBa, KOTOPOE MOKHO OTKPHITH C TOMOIIBIO JAHHOW PeakInu

Macca BemecTBa, KOTOPYIO MOKHO OMPEAEIUTH C IOMOIIbIO JAHHOTO PeareHTa

OmKpoleaemvim MUHUMYMOM HA3bI6AEHICA

HawnOombIree KOJMYECTBO BEIIECTBA, KOTOPOE MIPH ONPEIEIEHHBIX YCIOBUAX MOXKHO OTKPBITh AEHCTBHEM JAHHOTO
peareHTa

HaunMenbliee KOMMYECTBO BELIECTBA, KOTOPOE MPH ONPEEICHHBIX YCIOBHAX MOXHO OTKPBITh JIeHICTBHEM JIaHHOTO
peareHra

M3BecTHOE KOJIMYECTBO BELIECTBA, KOTOPOE MOXHO OTKPHITH ACHCTBUEM JIAaHHOTO PeareHTa

HewusBecTHOE KOMMUYECTBO BEIECTBA, KOTOPOE ITPH ONPEIEIICHHBIX YCIOBUSIX MOXKHO OTKPBITH JIEHCTBHEM JTaHHOTO
pearenra

Hpeoenvnvim pazbagnenuem nazvigaencs

MuHuMaIbHBIH 00beM pacTBOpPa, B KOTOPOM MOXKET OBITh OJTHO3HAYHO 0OHApy’KeH | TpaMM TaHHOTO BEIIecTBa IpH
MMOMOIIY JTaHHOW aHAJUTUYECKON peakuu

MaxkcumansHbBIN 00BeM pacTBOpa, B KOTOPOM MOXKET OBITH OHO3HAYHO OOHapyXeH | rpaMM JaHHOTO BEIIecTBa
IPY IOMOIIY JAaHHOM aHAIMTHUYECKON peaKuu

O0BeM pacTBOpa, B KOTOPOM MOXET OBITh OOHApYKEHO JaHHOE BEIIECTBO IPH MOMOIIN JaHHOW aHAJIMTHYECKON
peaxkuuu

Macca pacTBOpa, B KOTOPOH MOXKET ObITh OOHApY>KEHO JaHHOE BELIECTBO IPH MOMOIIM JAHHOW aHAINTHYECKOH
peaxkuuu

Ilpeoenvnaa konyenmpayus



HauMenblas KOHIEHTpALMS, IPH KOTOPOH OTIpeIesieMOe BELIECTBO MOXKET ObITh 00HAPY)KEHO B paCTBOPE TaHHOU
AHAJIMTUYECKOHN peakiuen

HawnGomnbmrast KOHIEHTpanusl, Ipu KOTOPOI ONpesessieMoe BEMECTBO MOXKET ObITh 00HAPYKEHO B paCTBOPE NaHHOU
AHAIUTUYECKON peaKiueit

W3BecTHast KOHIIEHTpANKs, TP KOTOPOH OIIPEAEIIEMOE BEIIECTBO MOXKET OBITh OOHAPY)KEHO B PacTBOPE JTaHHON
AHAIUTUYECKON peaKiueit

TouyHO W3BECTHAsT KOHIICHTPALMsS, IPH KOTOPOI BEIIECTBO MOXET OBITH OOHApYKEHO NaHHON aHAIHTHYECKOM
peakuuein

Cnocoonocmpuio yacmuy, 8 c6oem 0ecnpEepbvIGHOM XAOMUYECKOM OBUNCCHUU CHATIKUBAMbCA 00HA C OpY2oil, 6
pe3ynvmame 4ezo0 NPOUCX0OUN XUMUYECKOE 63aUMO0elicmeue, Ha3blAemcs

AKTHBHOCTBIO

KonuenTpauueit

PaBHOBecuem

CKOpPOCTBIO

Cxo0umocmy pe3ynbmamog — Mo Kauecmeo usmepeHuil, ompasicaiowjee 61u30cmy opyz K opyzy pe3yibmamos
uzmepenuil, 6bINOIHACMbBIX 6

Pa3nbIx ycioBusx

OAMHAKOBBIX YCIOBUAX

HopMmanpHbIX ycnoBHAX

CraHIapTHBIX YCIOBHIX

Hozpewnocmuio (unu owuodKoIl) onpedesenus Ha3vléaemcs

OTKIIOHEHHE PE3YJIbTATOB aHAJIHM3a OT UCTUHHOTO COJICPIKAHUS OIPEIEIIAEMOTO KOMIIOHEHTA
ConeprkaHue OnpeesieMoro KOMIIOHEHTa

OTKIJIOHEHHE PE3YJIbTATOB aHAJIKN3a OT CPEAHET0 COJACPIKAHUS ONPEICIAEMOT0 KOMIIOHEHTA
O0BbeM onpeeNsaeMoro KOMIIOHEHTa

Bocnpouseooumocmov pesynvmamog — 3mo Kawecmeo usmepeHuil, ompacarouiee O6au3ocms Opyz K Opyay
pe3ynbmamoe umepenuii, 6bIn0IHACMbIX 6

Pa3nbIx ycioBusax

OAMHAKOBBIX YCIOBUAX

HopMmanbHbIX ycnoBusax

CraHIapTHBIX YCIOBHIX

Ykarcume, kaxoii uz nepeuucnennvlx KAMUOHOE OKPAUIUEAECI NIAMS 20PENKU 8 O1eOHO-2071Y00ll Ueem
Kanpinmit

Harpuii

Bapuit

CBuHer

Ha uem ocnoeano pazoenenue KAaMUOH06 HA AHATUMUYECKUE ZPDYNNDL 8 KAYECH6EHHOM AHAIU3E
Ha uensx ananuza

Ha ucnonb3yeMbIx peareHrax

Ha OpIcTpOTE BBITIOJHEHUS aHATTU3a

Ha xuMudyecknx cBOMCTBaX KaTHOHOB

JIpobnwtii u cucmemamuyecKkuii ananus — IMo pazoen
KauectBeHHOro ananmusa

Konngectsennoro ananusa

XUMHUECKUX METOAOB aHATIH3a

OM3UKO-XUMHUYECKUX METOOB aHaJIN3a

Ha cxonvko zpynn densamcsa 6ce KAamMuOHbl CO2NACHO KUCTIOMHO-0CHOGHOU cXemMe CUCIMEMAMUYecK020 aHanu3a
Kamuonoe

Ha tpu rpynmnst

Ha yetsipe rpynmsl

Ha nsite rpynn

Ha mects rpynn

Conu KaKkozo kKamuona oarom uoemoeswlil yeem
Ca2+
Sr2+
BaZ+



K+

Jlemyuue conu Kanbyua OKPAMUEAIOmM NAAMA 230801 20PeIKU 6
Kentslit nBET

DuoIIeTOBBIN IIBET

KupningHo - kpacHblil 1BeT

KapmuHoBoO - KpacHblil IBET

Jemyuue conu dapusa oKpawiuearOom naamsa 2a3o60i 20peaKu 6
JKentelit uBeT

Duo1eTOBBIN 1IBET

3eaeHOBaTO-)KENThIH I[BET

KapMuHoBO — KpacHbIil LBET

Kakoui kamuon onpedensemca peakyueil ¢ UWUHKYPAHULQUEMAMOM U 00pazyem ¢ HUM JHCEIMblil
KpUucmaniuyecKuii 0cadox

JInTnit

Kammit

Kanbiumit

Harpuii

Knaccugukayua kamuonos, OCHOBAHHAA HA PA3IUYHON PACHEOPUMOCHU CYTbPUO0E, KaApoOHAmMoE u
X0pudos, Hazvieaencs

CepoBo10pOAHOI

Kucnotno-ocHoBHOM

AwmmuagHO-(pochaTHOM

Kap6onarHo-cymspumHON

OcnosHnoe mpebosanue K KAUeCMeeHHOU AHANUMUYECKOI XUMUYEeCKOU peaKyuu
CTexnoMeTpUIHOCTb

IlonHoTa npoTekanus

CKOpPOCTh IIPOTEKAHUS

Hannuue anamutuueckoro 3ddekra

Cunee okpawiusanue ¢ OUGEHUIAMUHOM 6 NPUCYICI UL KOHUESHMPUPOSAHHOU CEPHOU KUCI0MbL 0dem UOH
SCN-

NO3

5032'

C2042'

Ykasicume, k kakum memooam ananu3za OMHOCUMCA «IKCHIPAKUUA)

KauecTBeHHBIM

KonmuecTBeHHBIM

Metonam pa3zieneHys U KOHIEHTPUPOBAHUS BELIECTB

WHCcTpyMEHTAIBHBIM METOAAM

U3 nepeuucnennvix Hudice Hopmynupoeok evloepume npasuibHyio 0 onpeoesieHus nonamus "ykcmpazenm'
Otnenennast BogHast ¢asa, couepxalias BelecTBo, U3BJIEKaeMOe U3 IKCTPAKTa

PactBop pearenra, 0ObIYHO BOJHBIN, HCTIOIB3YEMbIH ISl U3BICUCHHUS BEIIECTB U3 IKCTPAKTA

OpraHn4ecKuii paCTBOPUTEIH B YUCTOM BUIE HITH COICPIKAIINIA PEarcHT, M3BICKAIOIINI BEIIECTBO M3 BOIHOM (a3bl
CocraBHas 4aCTh YKCTPAKTa, MEpEelIe/mas H3 BOIHOH (pa3bl B OpraHMIECKYI0 BMECTE C H3BICKAEMBIM BEIICCTBOM

H3 nepeuucnennvix Hudice Gopmyauposok evibepume NpAGUABLHYI0O 0N ORPEOeNeHUs  HOHAMUA
"ykcmpaxkyuounwlil peazenm'’

Bopnast ¢asa, comepikaiias BelecTBa, U3BJIEKaeMbIe U3 IKCTPaKTa

PactBOp peareHTa, OOBIYHO BOIHBIN, HCIIOIB3YEMBbIH [T H3BJICUCHHS BEIIECTB M3 IKCTPAKTa

OpraHu4ecKuii paCTBOPUTEITh B YUCTOM BHJIE HJIH COACPIKAIIIMI PEareHT, N3BJICKAIOIINI BEIIECTBO M3 BOIHON (Da3bl
CocraBHasi 4acTh OKCTpPAareHTa, B3aWMOJCHCTBYIOIIAs C HW3BJIEKAGMbIM BEUIECTBOM C 0OOpa3oBaHHEM
JKCTParHPYIOLIETOCS COCAMHEHUS

H3 nepeuucnennvix Huxice (Gopmynupoeok evidepume RNPAGUNLHYIO 07  ONPEOEIeHUA NOHAMUA
"peaxcmpazenm'

PactBop peareHTa, OOBIYHO BOIHBIN, UCITOJIB3YEMBIH JUIS U3BJICUCHHS BEIIECTB U3 KCTPAKTa

OTneneHHas KUIKas OpraHudeckas asa, coepKamas SIKCTparupyeMoe U3 BOJTHOU (a3bl BEIIECTBO
OpraHudecKuii pacTBOPHUTENH B YUCTOM BUE I COJCPIKAIIUN peareHT, N3BJICKAIOIINN BEIIECTBO U3 BOTHOM (a3bl



CocraBHas 4YacTh OKCTParcHTa, B3aUMOJCHCTBYIONIass C U3BJICKACMBIM BEIIECTBOM C 0Opa3oBaHUEM
AKCTPATUPYIOIMIETOCS COSTUHEHHS

H3 nepeuucnennplx eviute opmynupogok gvlbepume npasuibHylo 01a onpeoenenus nouamus ""yxempaxkm'’
OpraHu4ecKuii paCTBOPHUTENH B YHCTOM BHJIC, H3BICKAOUIM BEIIECTBO U3 BOJHOHN (a3sl

OpraHr4ecKuii paCTBOPHUTENb, COACPKALIIA PeareHT, N3BICKAIOMINI BEIIECTBO U3 BOJHOH (a3bl

OTneneHHas JKUAKasg opranndeckas ¢asa, comepikamasi H3BICICHHOE U3 BOJHOHN (pa3bl BEIIECTBO

PactBop pearenTa, 0OBIYHO BOJIHBIM, UCIIONB3YEMBbIH JJIsl N3BIEYECHUS BEIIECTB U3 SKCTPAKTa

B ocnoge sxcmpaxyuonnozo pagnogecus nexicum 3aKon
Oma

®Dapanes

Banr-Todda

Pacnpenenenus Hepucra

OmHuowenue cymmapHoii Maccol (CYMMAPHOZO KOIAUUECMEA) IKCIMPAZUPYEMO20 GEUECIEA 6 OP2AHUYECKOIL
pasze k ezo o6wieii macce (cymmapuomy Konuuecmey) ¢ ooeux (azax, evipar3ceHnoe ¢ RPOUECHMAX, IMO
CreneHpb N3BJICYCHUS

Koncranra pa3aenenus

Koaddumuent paznenenus

Koaddumuent pacnpeencHus

IKkcmpakyua eeujecmea u3z 00HOI u moii yee hazovl, RPOBOOUMAA OMOETLHLIMU ROPUUAMU IKCHIPAZEHMA, IO
OO6paTHas 3KCTPaKIHs

HenpepriBHas SKCTpaKLus

[epuonnyeckas dKCTPaKLIHU

[IpoTHBOTOYHAS SKCTPAKLIH

Koncmanma zemepozennozo XuMuueckoz2o pagHogecust, yCIanasiusaouie20cs npu IKCMPaKyuu, InNo
CrerneHb W3BJICUYCHUS

CreneHnb pazaencHus

KoncraHTa sKCTpakiun

Koaddumnuent pasnenenus

Cxo0umocms pe3yibmamos — IO KA¥ecmeo usmepenuil, ompasicaiouiee 01u30cms opyz K opyzy pe3yibmanmos
U3Mepenuil, 6bINOJIHAEMbIX 8:

Pa3HbIX ycrnoBHsx

O/IMHAKOBBIX YCIOBHSAX

HopMasbHBIX yCIOBUSIX

CraHJIapTHBIX YCIOBUSIX

Bocnpouzeooumocme pe3yiomanmos — 3mo Kauecmeo UMeEpeHull, ompaycaiouiee 6auzocms opye K Opyzy
pe3ynbmamoe usmepenuil, 6bIn0NHAEMbIX 6.

Pa3nbIx ycioBusx

OAMHAKOBBIX YCIOBUAX

HopMmanbpHbIX ycnoBusax

CraHIapTHBIX YCIOBHIX

Abconomnan nozpewtnocms — 3mo:

Pa3HocTh Mex1y NPaKTUYECKUM BBIXOJIOM OIMPENEISIEMOr0 KOMIIOHEHTA U €70 TEOPETUUECKUM 3HAUCHUEM
OTHOIIIEHUE MACCHI OCaXKIaeMOoi (POPMBI K TPaBUMETPHUYCCKON

OTHOIIIEHUE MACCHI TPABUMETPUIECKOI (OPMBI K OCaXKIaeMOn

PaznocTh Mexay Maccoit ocaxnaeMoit popMbl U Maccoil HAaBECKH.

OmHuocumensHas NOZPeutHoCb - IMO:

Pa3HOCTh MEXIy IPAaKTHUECKUM BBIXOJIOM ONPEAEISIEMOr0 KOMIIOHEHTA M €r0 TEOPETHYECKIM 3HAYCHUEM
OTHOIIIEHNE MaCChl OcaX1aeMOoil POPMBI K TPaBUMETPUIECKON

OTtHomeHne a0COIOTHOH MOTPENTHOCTH K TEOPETHUECKOMY 3HAUEHUTO

PaznocTh Mexy Maccoii ocaxaeMoi ()OpMBI M MAacCOi HaBECKH.

Ykascume, k kakum memooam ananuza OMHOCUMCA «XPOMAMOZpaAPuny»:
KauecTBeHHBIM

KonnuecTBeHHBEIM

Meronam pa3aeneHusi 1 KOHLIEHTPUPOBAHHUSI BELLIECTB

HMHCTpyMEHTaTBHBIM METOIaM



Bymascnas xpomamozpagpun omnocumes K
PacnpenenurensHoit

Komorounoit

Kanunnsproit

T"a3oBoii

Cmenenb aKmugHOCMU OKCUOA ANIIOMUHUA OUEHUBAIOM NO WIKAle
KennBuna

®onbrapaa

XoaplMaHa

bpoxmana

Ha kaxom ceoiicmee eujecme 0CHOBAHA XPOMAMozZpagdus
TI'mpporauun

CopOrrm

OcaxneHnn

DnroNpoBaHUT

Ymo saenaemcsa HeROOBUIHCHOU )a30il 6 OYMAIX CHOU Xpomamozpaduu:
Opra"udeckuil pacTBOPHUTENb

Bona B nopax 0ymaru

bymara

Kononxka

Hoosusicnoi ghazoit ¢ 2azo-scudkocmuoil xpomamozpaguu aenaemcs:
TBépmoe BemecTBO

Kuaxocts

Bona

Tas

Xpomamocpagus, ochosannas Ha ucnoab308anuU paznuuuil 8 KOIPuyuenmax pacnpedenenusn pa3oenaempix
KOMNOHEHM 08 MeIHcOYy ROOBUINCHOI U HENOOBGUICHOIL (pazamu, npedcmasiatoueii coooll HcUOKOCmMb, IMO:
PacnpenenurensHas xpoMaTorpagus

AncopOrroHHast XxpoMmartorpapus

HonooOMeHHas: xpomatorpadus

Xemuxpomatorpadus

Xpomamozpaghus kax memood uccnedoeanusn u ananu3a 6vi1a 66e0€Ha 6 HAYKy:
DdasHCOM

LIBeTom

Bpokmanom

Bpencrenom

Xpomamozpagus, 0cHOGAHHAA HA UCNOSIL30BAHUU HEOOUHAKOBOI CROCOOHOCIU PA30ensieMblX KOMNOHEHN08
ecmynamp 6 cneyuguueckoe 63aumooeiicmeue ¢ HOBEPXHOCHILIO A0COPOEHMA - HeNOOBUINCHOIL (a3bl — 3a cuem
aocopoyuu, 3mo:

PacnipeenurenbHas XxpomMaTorpadus

HonooOmenHast xpomarorpadus

AncopOionHas xpomaTorpadust

Xemuxpomarorpadus

Xpomamozpagua, O0CHOGAHHAA HA UCHONBL306AHUU PA3IUYHON CROCOOHOCHMU UOHOB PA30€ACMbIX
KOMNOHEHM 08, HAX00AWUXCA 6 NOOGUIICHOIU (ha3e K 0OMeHy ¢ UOHAMU HENOOBUIICHOIL (ha3bl, Imo:
PacnipenenurensHas xpoMaTorpadus

HNonooOmenHas xpomarorpadus

AncopOrronHast Xxpomarorpadus

Xemuxpomarorpadpus

B npouyecce xpomamozpaghuueckozo pazoenenusn oéazamenvno Haauuue:
TOJIBKO TTOJIBMXKHOH (hazbl

copOeHrTa u ajicopOoeHTa

TOJIBKO HENOABXHON (azbl

TOZIBMKHOW M HETIO/IBV>KHOH (pasbl



Pacnpeoenumensnan xpomamozpaghusa ocnosana na:
Pa3UYHOI PACTBOPUMOCTH B HECMEIIUBAIOLIMXCS YKUAKOCTSIX
Pa3IUYHOM aICOPOITMOHHON CITOCOOHOCTH BEIIECTB
pa3nuIHO ancopOIiK BEMIecTB

OIMHAKOBOH aZcOpOIIMOHHOI CITOCOOHOCTH BEIIECTB

I'pasumempuueckuii ananus cocmoum @ onpeoeneHuu’
Maccsl BelecTB

O6wema pacTBopa

KoHnnenrpamuu pacteopa

I'paBuMeTprueckoro gaxkropa

TI'pasumempuueckuii pakmop svtuucnsemcs no gopmyne:
F= A(omnpen.B.) / M(rpas.¢.)

F=a-A(onpen.s.) / B-M(rpas.d.)

F= M(rpaB.¢.)-A(onpex.B.)

F= M(rpaB.¢.)-A(onpex.B.) / m(rpas.jd.)

Ocasxicoaemasn popma - smo:

Ocanurens, UCTIONb3YEMBIH ISl OCAXKICHHUS ONPEEIIIEMOT0 BEIIECTBA
Ocaznok, 00pa3yroNIHics TPH B3aUMOJICHCTBHH IBYX BEIIECTB

Ocajok, MoJy4eHHBIH 1ociie (GUIbTPOBaHH.

Ocagok, MOJTy4EHHBIH T0Ciie BEICYLIMBAaHHS U TPOKATHMBAHUS

I'pasumempuueckasa ¢popma — 3mo:

Ocanok, 00pa3yroLHIAcs TPY B3aUMOJICHCTBHHU JIBYX BEIICCTB
OcanuTens, HCHOIB3YEMBIN IS OCAKACHUS OMPEIEIIIeMOr0O BEIIeCTBa
OcaloK, MOITyYeHHBIH TociIe (GUITBTPOBAHIS

Ocalok, MOJYyYeHHBIH MOCIIe BEICYIIUBAHMS U IIPOKATMBAHUS

OKKI03us — 9mo:

[ToBepxHOCTHOE 3arpsi3HEHIE KPUCTALIOB OCaIKa
O06pa3oBaHue CMEIIaHHBIX KPUCTAJUIOB OCaIKa
BHyTpeHHee 3arpsi3HEHUE KPUCTAIIIIOB OCaIKa
CoBMECTHOE OCaXKICHHE

Hzomopghuszm — rmo:

BHyTpeHHee 3arpsi3HeHHE KPUCTAJIIOB 0CaIKa
[ToBEpXHOCTHOE 3arpsA3HEHNE KPUCTAILUIOB 0CA/IKa
O0pa3zoBaHUE CMEIIAHHBIX KPUCTAJIOB OCa/Ka
CoBMECTHOE OCaK/ICHHE

Aocopoyusa — amo:

BHyTpeHHee 3arpsi3HeHHe KPUCTAIOB 0Ca/IKa
[ToBepXxHOCTHOE 3arpsiI3HEHNE KPUCTAJIIOB OCaKa
O06pa3oBaHHe CMEIIaHHBIX KPUCTAJUIOB OCaIKa
CoBMeCTHOE OCaxICHHUE

Ilocneocascoenue — 3mo:

BHy’I‘pCHHeC 3arpsA3HEHUEC KPUCTAJJIOB OCaaKa
HOBerHOCTHOG 3arpsA3HEHNUE KPUCTAJIIOB OCaJKa
O6pa30BaHI/IC CMCIIAHHBIX KPUCTAJUIOB OCaJiKa
CoBmecTHOE OCaXACHUEC

Memoo, 6 kKomopom onpedensaemulii KOMROHEHN GblOEIAION U3 AHAIUIUPYEMOTL RPOOBL 8 8Ude 2A3000PA3NOZ0
eeujecmea u uIMepAIOm Jub0 MAaccy OMozZHAHHOZ0 6euiecmed, 160 Maccy 0Cmamid, IMo:

Meroa oTroHKH

Meron ocaxaeHus

Meron BbleeHUs

TepmorpaBuMeTpust

Memoo, 6 komopom onpedensnemvlii KOMROHEHN 8bLOCTIAIOM U3 AHATUIUPYEMOIL RPOOBL 8 C6OOOOHOM UOE, IMO:
Meron OTTOHKH

Meron ocaxxaeHust

MerTo BeIIEICHUS



TepmorpaBumerpus

Memoo, 0cHOBAHHBLI HA UIMEPEHUU MACCHl AHATIUZUPYEMO20 GEULECHIEA NPU €20 HENPEPbIBHOM HAZPEBAHUU 6
3a0annoOM meMnepamypHom uHmepeaie, IMo:

Metona oTTOHKH

MeTton ocaxxaeHus

MeTton BeIIETIECHUS

TepmorpaBuMeTpust

JHexkanmayun — 3mo:

Crnoco6 npoMbIBaHUS 0ca/ika Ha (GUIIbTPE

Crnoco0 KOJMYECTBEHHOTO MepeHoca 0caika Ha (PMIIBTP, IPU KOTOPOM K 0CaAKY MPHIMBAIOT HEOOJBIIYIO MTOPIHIO
MPOMBIBHOH JKHIKOCTH, B3MYYHBAIOT OC3J0K CTEKJITHHON MaJ0YKOM U CIMBAIOT CYCIIEH3UIO Ha (PHUIIbTp

CrnmBaHpe OOINBIICH YaCTH pacTBOpa ¢ 0cagka depes GUiIbTp

Crnoco6 mpoMbIBaHUS OCajka, IPH KOTOPOM K OCaJKy B CTaKaHE NPHIMBAIOT HEOOJNBIIYIO MOPIUI0 IPOMBIBHON
KHUJKOCTH, NMIEPEMEIINBAIOT C OCAJIKOM B CTaKaHE, JAI0T PACTBOPY OTCTOSITHCS U CIMBAIOT JKUAKOCTh C OCAIKa Ha

¢unbTp

I'pasumempuueckan gpopma — Imo gopma, 6 ude KOmopoii onpeoensiemoe 6euecnmeo
OcaxnaaioT

B3BemmuBarot

OcaxxaaioT, a 3aTeM B3BEIIMBAIOT

[TpombIBarOT 1 3aTeM QUIBTPYIOT

K xumuueckum memooam ananuza OmMHOCUmMcn:
(hoTomerpust

THUTPUMETPHS

KYJOHOMETpPHS

KOH/TyKTOMETPHS

B ocnose mumpumempuueckozo ananusa nexicum 3aK0H:
SKBUBAJICHTOB

COXpaHEHHsI MaccChl

KpaTHBIX OTHOIICHUH

MIOCTOSIHCTBA COCTaBa

TumpumempuuecKkuit ananus - 3mo:

METOJl KOJIWYECTBEHHOTO aHaJIM3a, OCHOBAHHBIH Ha TOYHOM H3MEpPEeHHMH OO0beMa pacTBOpa OINpPEIEIsIeMOro
BeIlleCTBa

METO/]l KauYeCTBEHHOT'O aHaJIN3a, OCHOBAaHHBIH HA M3MEPEHHH 00beMa PacTBOpa-TUTPaHTa

METO/]1 KOJINYECTBEHHOTO aHAJIN3a, OCHOBAHHBII Ha TOUHOM M3MEPEHNH 00beMa pacTBOpa peareHra, He0OX0JMMOT0
JUTS 9KBUBAJIEHTHOTO B3aMMO/ACHCTBHS C ONPEENIEMBIM BEIIECTBOM

METOJ KOJIMYECTBEHHOT0 aHaJIN3a, OCHOBAHHBIN Ha N3MEPEHUH MacChl pacTBOpa

Tumpoeanue - 3mo:

KOHTPOJIHpyeMoe H0OaBIeHHEe TUTPAHTA K aHAIM3UPYEMOH CHCTEME

Jo0aBJIeHHE PacTBOpA aHATM3UPYEMOTO BEIIEeCTBA K pacCTBOPY MU3BECTHON KOHLIEHTPAIUH

MOCTETICHHOE IMPHOABIICHUE CTAHAAPTHOTO PAcTBOpa B MPUCYTCTBUU WHIUKATOPA IO M3MEHEHHS OKPACKH IS
OTIpeIeNIeHUs] TOYHO SKBUBAJICHTHOTO KOJIMYECTBA

MPOU3BOJIHLHOE T0OABICHUE CTAHIAPTHOTO PACTBOPA B MPUCYTCTBUU HHAMKATOPA IO H3MEHEHHS OKPACKU

Onpeodensnemoe eeuyecmeo - 3mo:

pacTBOp C HEM3BECTHOM KOHIIEHTpalHen

pacTBOp peareHTa ¢ TOUHO U3BECTHOM KOHIIEHTpalueit

XUMUYECKHUI DJIEMEHT, TIPOCTOE WIIH CIIOKHOE BEIIECTBO, COJIEPIKaHUE KOTOPOTO OMPEAEISIOT B 00pasiie
YCTOMYMBOE XUMHUYECKH YUCTOE COSAMHEHUE TOUHO U3BECTHOTO COCTaBa

Tumpanm - 3mo:

PacTBOp peareHTa ¢ TOYHO U3BECTHOM KOHLIEHTpaluuen

YCTOMYMBOE XMMHUECKH YUCTOE COETUHEHHE TOUHO U3BECTHOIO COCTAaBa
MPOCTOE WM CIIOXKHOE BEILIECTBO, COJIepKaHHe KOTOPOTO ONPEAEIIIOT B 00pasie
pacTBOp peareHTa ¢ HEeM3BECTHOM KOHLEHTpaluen

DKeusanenm — ImMo ycio6HaA UL PeAIbHAA YACIMUYA, COOMEEMCHIEYIOUAA
OTHOMY TIPOTOHY



OJITHOMY 3JIEKTPOHY
OTHOMY OJTHO3apSATHOMY HOHY
BCEMY BBIIICTICPEUNCICHHOMY

DKeueanenm ¢ Memooax KUCI0MHO-0CHOGHO20 MUMPOGARUA ONPEDENAION NO COONEEMCMEUIO
OJTHOMY NIPOTOHY

OJTHOMY 3JIEKTPOHY

OJTHOMY OJHO3apsAHOMY HOHY

BCEMY BBILIETIEPEUUCICHHOMY

IKeusanenm ¢ memooax OKUCIUMENbHO-60CCHIAHOCUMENbHO20 MUMPOGAHUA ONPedeAION NO COOTBETCTBHIO
OJTHOMY IIPOTOHY

OJTHOMY 3JIEKTPOHY

OJTHOMY OZHO3apSJHOMY HOHY

BCEMY BBILICIICPEUNCICHHOMY

DKeueanenm ¢ Memooax ocadumebHO20 MUMPOEAHUA ONPEOENAIOM RO COOMGEM CINEUIO
OJTHOMY NIPOTOHY

OJTHOMY 3JIEKTPOHY

OJIHOMY O/THO3apsATHOMY HOHY

BCEMY BBILIECTIEPEUUCICHHOMY

B ocnose memooa Heﬁmpaﬂusauuu Jaexcum peakyua:
OCaXICHUA

KOMHHCKCOO6paSOBaHI/IH

OKHUCJINTCIBbHO- BOCCTAHOBUTCIbHAA
KHCJIIOTHO-OCHOBHOTO B3aHMO,Z[€I>’ICTBI/I$[

B ocnose memooda ocarxicoenusn nesxrcum peakyun:
HEUTpanu3aluuu

KOMILICKCOOOpa30BaHus
OKHCJIUTEILHO-BOCCTAHOBUTEIbHAS

0o0pa3zoBaHuUs MAIOPACTBOPUMOTO BEIIECTBA

Knaccut]mkauuﬂ Menmooos mumpumempuiecKoco anaiuila OCHoéana Ha:
MNPUMEHCHUU OIPCACIICHHOIO BJ1d UHANKATOPA

HCIOJIb30BAaHUN KOHKPETHOT'O crocoba TUTPOBAHUSA

THIIaX peaKHHﬁ, JIC)KalIUX B OCHOBE OIIPEACICHU

MNPUMEHCHUH OIPCACIICHHOIO TUTPAaHTa

Ykascume mumpanm memooa ayuoumempuu:
HCI

KOH

HsPO4

CH3COOH

Ykasncume mumpanm memooa ankanumempuu:
HCI

KOH

H2S04

pacTBOp aMMHaKa

Botoepume cmanoapmnoe éewjecmeo 0na cmanoapmuzayuu mumpanuma NaOH:
H2C,04 * 2H,0

Na,B407 « 10H,0

K2Cr,07

KOH

Buloepume cmandapmuoe eewiecmeo 0 cmanoapmusayuu mumpanuma HCI:
H2C204 ® 2H20

Na;B407 ¢ 10H,0

KzCI’zO7

KOH

YKaofcume, umo o3nauaem nOHaAmuUe «(MOoYKad IK6UGAJICHMHOCMU):



MOMEHT TUTPOBAHMS, IPU KOTOPOM ITPOUCXOIUT PE3KOE N3MEHEHNE KaKoro-I100 CBOIcTBa pacTBOpa

MOMEHT TUTPOBAHHS, IIPH KOTOPOM KOJIMYECTBO MPUOABIEHHOTO TUTPAHTa XMMUYECKH SKBUBAJICHTHO KOJTHIECTBY
OIIPEETISIEMOTO BELIECTBA

MOMEHT TUTPOBAHHMSA, IPH KOTOPOM MPOHCXOANT U3MEHEHHE OKPACKH WHIUKATOpa

MOMEHT TUTPOBAHHMSA, IPH KOTOPOM TUTPOBAHHE 3aKAHUYNBACTCS

Ykancume, umo oznauaem nonamue «KOHeYHAs MOUKA MUMPOCAHUAN:

MOMEHT THTPOBAHHUSI, IPYU KOTOPOM IIPOUCXOANT PE3KOE N3MEHEHHE KaKoro-I1n00 CBOMCTBA pacTBOpa, U TUTPOBaHHE
3aKaHYUBAIOT

MOMEHT TUTPOBaHHs, IPH KOTOPOM KOJIMUECTBO MTPUOABIEHHOTO TUTPAHTa XMMUYECKH SKBUBAJICHTHO KOJIUYECTBY
OIIPEIETIIEMOr0 BELIECTBA

MOMEHT TUTPOBAHUS, IPH KOTOPOM HACTyNaeT XMMHUYECKOe paBHOBECUE

MOMEHT TUTPOBAHHMSA, COOTBETCTBYIOLINH 00pa30BaHMIO IPpyTroi GOpMBI HHAUKATOPA

Ykasncume nepeuenv mpeboganuil kK peakyusam 6 mumpumempuuecKom aHanuze:

MOPSJOK PEaKIHH JOJKEH ObITh paBHBIM |, TUTpyeMast CMeCh JOKHA ObITh TOMOTCHHON

peakIyst JOJDKHA IPOTEKATh OBICTPO, B OTCYTCTBUH MOOOYHBIX IIPOIAYKTOB, O€3 BBIICICHNS TEILIA

PeaKIist JOJDKHA IPOTEKATh OBICTPO, O KOHIIA, TPOXYKTHI JOJDKHBI OBITH XOPOIIIO PACTBOPUMBI B BOJE

peakLust J0JDKHA O3BOJISITh (PUKCUPOBATH TOUKY IKBUBAJICHTHOCTH, IPOTEKATH OBICTPO, 710 KOHLIA, B COOTBETCTBUH
C YpaBHEHHEM peaKkLuu

Ykasicume mpebosanus, npedvsasnsemoie K CMAHOAPMHBIM 6€U{ECINEAM:

XUMHYCCKadg YUCTOTA, OTCYTCTBUC KpHCTaHJ'IH:iaI.IHOHHOﬁ BOJbI, yCTOfI‘II/IBOCTb Ha BO3AYyX€

OTCYTCTBHC HpHMeCGﬁ, HETUT'POCKOMMUYHOCTD, BBICOKAs MJIOTHOCTDH

XUMHUYECKast yCTOHYUBOCTD, HEOOIIBINAsI MOJISIPHAST MAacCca IKBUBAJICHTA, PACTBOPHUMOCTH B BOJIC

XMMHUYECKask YUCTOTA, COOTBETCTBHE CBOCH XMMHUUECKOH (hOopMyIie, YCTOMYHBOCTh HA CBETY U HAa BO3yXe, OONbIIIast
MOJISIpHAsT Macca

/Jna kaxoii yenu ucnons3ylom unmepean CKAUKa MumpoGaHus:
JUIs BBIOOpa MHIMKATOpa

JUIA pacdyeTa MHIUKAaTOPHOM OIMOKH

JUIA pacyera CTeIIeHH OTTUTPOBAHHOCTH

JUIS OTIpEJIeNICHNsI MHTEepBalla Nepexoia OKpacku MHAUKATOpa

Kpueoii mumposanus nazvieaemcs:

rpadudeckoe n300paskeHIe 3aBUCUMOCTH KOHIICHTPAITUH OTIPEAesIeMOTO KOMIIOHEHTa OT BPEMEHHU

rpadudeckoe n300paskeHne 3aBUCUMOCTH KOHIICHTPAITHH OTIPEISIIEMOT0 KOMIIOHEHTa OT 00beMa MPHOaBICHHOTO
TUTpaHTa

rpadudeckoe M300paKCHUE 3aBHCUMOCTH 00BbEMa OIpeAeIeMOT0 KOMIIOHeHTa OT 3HadeHus pH tuTpyemoro
pactBopa

rpadudeckoe M300paKCHHE 3aBHCHMOCTH KOHIIGHTPALUH OIPENeIIeMOro KOMIIOHEHTa OT KOHICHTPAalUu!
MprOaBICHHOTO TUTPAHTA

CKauyok mumposanus 00ycnoeen

pe3kuM u3MeHenneM pH B 00J1acTH TOUKH SKBUBAJICHTHOCTH

PE3KUM UBMECHCHHUEM KOHIICHTpAIIUN B 00JIaCTH TOYKH SKBUBAJICHTHOCTH

PE3KUM UBMECHCHHUEM KOHIICHTPAIIUNU TUTPAHTa BOIN3H KOHEYHOMH TOYKHU TUTPOBAHUA

PE3KUM UBMECHCHHUEM KOHIICHTPAIUN OMPECACTIAEMOro KOMIIOHCHTA BOJIM3M KOHEYHOM TOUYKH TUTPOBaHUA

Touka IKeuganenMHOCMU HA KPUGOT MUMPOCANUA -

KoHeyHast Touka TurpoBanust (KTT)

TeopeTHYecKasi TOUka, B KOTOPOH 3aKaHUMBAETCS TUTPOBAHHE

MpaKTHYECKas TOYKa, 0 KOTOPOH ONpEeAessioT pe3ynbTaT THTPOBAHUS

TeopeTndeckas Touka, cooTBeTcTByomas 100%-HoMy OTTHTPOBBIBAHHIO OTIPEIEIIEMOT0 KOMIIOHEHTA

Hnouxamop, komopulii ucnons3yom é KUcJ10mno-0CHO6HOM MUMPOBAHUU
theppoun

dbenondranenn

HOA-KpaxMaJIbHbIN

XPOMOBBIN TEMHO-CUHUI

Cmeurannvie UHOUKAMOPBL NPEOCMAsAAIOM COOO0I cmech

JIBYX HHIUKATOPOB, KAXKIBIA U3 KOTOPBIX MOXHO NMPUMEHATH B TAHHOM TUTPOBaHUU
MPUMEHIEMOTO HHANKATOpA C (hIyOPECIIEHTHBIM WHAHKATOPOM

UCIIOJIE3YEMOT0 MHIUKATOPA C KPACUTEJIEM, UTPAOIINM POJIb BHYTPEHHETO CBETO(PHIbTPA
M3 HECKOJIbKHX WHIUKATOPOB, IPUMEHSEMbIX B PA3HBIX METO/aX TUTPOBAHUS



Memannounouxamopul - op2anuuecKue analumuiecKue peazeHmel,

MMEIOIIHE Pa3InIrie B OKpacKaxX OKHCICHHOW M BOCCTaHOBIICHHOI (hopMm

MMEIONTNE pa3udrue B OKpackax KHCIOTHON M OCHOBHOU (hopM

HUMEIOIIUE Pa3Indre B OKpacKaxX CBOOOTHOM M CBA3aHHON B KOMIUIEKC C METAIIIOM (GOpM
azcopOmpyIonIecs Ha 0CaaKe ¥ N3MEHSIOIINE TIPH STOM CBOH IIBET

Anukeomnas uacme — 3mMo KOAUYECmeo

MUWUIHIUTPOB J00ABICHHOTO U3 OIOPETKH pacTBOpa
MUWUIHIUTPOB OTOOPAHHOTO MUTIETKOM pacTBoOpa
MUWUIHIUTPOB OTOOPAHHOTO MEH3YPKOU pacTBOpa
MUWUITHIUTPOB OTOOPAHHOTO MEPHBIM IHIIUHIPOM PAacTBOPA

Cnoco6 nunemupoganus npu ycmano6i1eHuy mumpa cCImanoaGpmuozo pacmeopa mumpanma 3aKn04aemcs 6
mumpoganuu

ANMKBOTHBIX YaCTEeH pacTBOpa C MPUOIM3UTEIFHO N3BECTHON KOHIICHTpanei

BCETO 00BEMa PacTBOpa MEPBUYHOTO CTAHIAPTA, COACPIKAIIETOCS B MEPHON KoOe

ANMKBOTHBIX YaCTEeH pacTBOpa, MPUTOTOBICHHOTO B MEPHOH KOJIOE IT0 TOYHOH HaBeCKe

CEpHH PAaCTBOPOB, IPUTOTOBJICHHBIX ITyTEM PACTBOPEHMS OJIM3KUX TOYHBIX HABECOK B KOJIOAX IS THTPOBAHHSA

Cnocod omoenvHbIX HAGECOK NPU YCIMAHOGIEHUN MUMPA CIAHOAPHHOZ0 PACINE0PA MUMPAHMA 3AKTI0YAeMCA
6 MUmMpoGanuu ...

CEpUH PacTBOPOB, IPUTOTOBICHHBIX IIyTEM PACTBOPEHHS OJIM3KUX TOUHBIX HaBECOK B KOJIOAX JIsl THUTPOBAHUSA
AIMKBOTHBIX YaCTeH pacTBOpa ¢ MPUOIN3UTENIEHO U3BECTHOM KOHIIEHTpaLueil

IMKBOTHBIX YacTeil pacTBOpa, MPUTOTOBICHHOTO B MEPHOH KOJIOE MO TOUYHOM HaBecKe

BCETo 00beMa PacTBOpa MEPBUYHOTO CTAHIAPTA, COACPIKAIIETOCS B MEPHON KoOe

Konoy ona mumpoeanusa neped mumpoeanuem neodxo0umo npomovims ...
TUTPAHTOM

TUTPYEMbIM PaCTBOPOM

JUCTWLIUPOBAHHOW BOAOH

TUTPYEMBIM PaCTBOPOM U BBICYIIUTH

Ykaocume ¢uovr mepnoii nocyowl, ucnonvzyemsle ¢ MUMPUMEMPUYECKOM AHANU3E ONIA MOUHO20 USMEPEHUA
obvema:

MepHas Koj10a, KoJ0a Il TUTPOBAHUSI, MEPHBIN [IMIMH/IP

MepHas KoJi0a, OropeTKa, rpayHpoBaHHas MPOOHpKa

MEpPHBIN LIJIHHIp, MEpHas Koyi0a, OropeTka

MepHasl IHIeTKa, MepHas Koyba, Oroperka

K kakomy mumpumempuyueckomy memooy OmHOCUMCA anKaIuMempus:
OcanuTenbHOMY TUTPOBAHUIO

KommekcoHoMeTpr4ecKkoMy TUTPOBAHHIO

Ku1cnoTHO-0CHOBHOMY TUTPOBAHHUIO

OKHCIUTENBFHO-BOCCTAHOBUTEIILHOMY THTPOBAHUIO

K xakomy mumpumempuueckomy memooy OmHoOCUmMCca ayuouUMempus:
OcanuTensHOMY TUTPOBAHUIO

KHuCI0THO-0CHOBHOMY THTPOBaHHIO

KoMIIeKCOHOMETPUYECKOMY TUTPOBAHHUIO
OKHCIMTENTFHO-BOCCTAHOBUTEIILHOMY THTPOBAHHIO

Ykascume mumpanm memooa ayuoumempuu:
HCI

CH3COOH

H3PO,4

KOH

VKasicume mumpanm memooa aiKaiumMempuu:
KOH

pacTBop aMMuaKa

Mg(OH).

HCI

Buibepume cmanoapmmnoe eéeuwjecmeo ona cmaunoapmusayuu mumpanma NaOH:
KOH



H2S04
CH3;COOH
CeHsCOOH

Bovioepume cmandapmmuoe éewrecmeo 0na cmanoapmusayuu mumpanma HCI:
H2C204 o 2H20

Na,B4O7 « 10H,O

K2Cr207

KOH.

Cmanoapmuuvim eeujecmeom 6 memooe Daanca aenaemca:
NaCl

H2C204 -2H,0

AgNO;3

K2Cr,07

Kecmxocmb 600b1 onpedensemcea cooepicanuem ¢ 600e coneii:
KaJIbIHsI ¥ MarHus

IIMHKA U MarHus

CBUHIIA ¥ MarHus

B ocrose memooa 0l<cu0umempuu Jaexcum peaxkuus:
KHCJIOTHO-OCHOBHOTO B3aWMOJICUCTBUS
OKHCJIIUTCIIbHO-BOCCTAHOBUTCIIbHAA
KOMHHGKCOO6pa3OBaHI/I5{

OCaAXJICHUA

K dusuko-xumuueckum memooam ananu3a OMHOCAMCA:
TUTPUMETPHS

MOTCHIIHOMETPHS

aluANMETPpUs

TEPMOTPABUMETPHS

K OKUCITUME/IbHO-60CCMAHOBUMETITBHOMY MUMPOBAHUIO OMHOCAMCA:
KOMIIJIEKCOHOMETPUSA

AIKAJIUMETPpUA

ApTreHTOMCTPpHUA

NepMaHraHaTOMETPpHUA

Cnexmpogomomempuyueckum memooom onpeodensarom:
ONTUYECKYIO MIOTHOCTh PacTBOPa

3JIEKTPONPOBOIHOCTH PACTBOPOB UITH I'a30B

SAC

CKOPOCTb XUMUYECKOM peakLuu

ITomenyuomempuueckum mMemooom onpeoensiom:
ONTHYECKYIO MIOTHOCTh PaCTBOPA

KOJIMYECTBO DIIEKTPHIECTBA

3C

CKOPOCTh XUMUYECKOU peaKiinu

Konoykmomempuueckum memooom onpeoenaom:
OIITHYECKYIO IUNIOTHOCTh PAaCTBOPA
3IIEKTPOIIPOBOJHOCTD PACTBOPOB WIIH I'a30B

S4C

CKOPOCTb XUMUYECKOM peakuu

Kynonomempuueckum memooom onpeoenaom:
ONTUYECKYIO TUIOTHOCTh PacTBOPa
3JIEKTPONPOBOJAHOCTH PACTBOPOB HJIM T'a30B
KOJIMYECTBO DJIEKTPUUYECTBA

CKOPOCTh XUMHUYECKOW peaKIuu

B dhomomempuueckom mumpoeanuu ucnoib3yemcs 3a6UCUMOCHb MeNCOY:
JUTMHOHM BOJIHBI M 0OBEMOM THUTpaHTa



MOTJIOUICHUEM U KOHIICHTpaIuen
MOTJIONICHUEM U 00BEMOM TUTPAHTA
MOTJIOIIEHUEM M JIMHOM BOIHBI

Buoumoi o6nacmu cnexmpa coomeemcmeyem Ouanazon 01H:
100-750 aM

380-750 um

750-100000 1M

100-380 u™m

Domomempuueckoll peaxyuell HA3b18AeMCA PeaKyus, nPu KOMOpPol NPOUCXOOUNL:
00pa3oBaHKe OKPAaIEHHOT'O PaCTBOPUMOTO COCMHEHHUS

00pa3oBaHNe MAIOPACTBOPUMOT'O COCTMHEHUS

o0Opa3zoBaHme OECIIBETHOTO MaJIOPACTBOPHUMOTO COSTNHECHHUS

o0Opa3oBaHme Tra3000pa3HOTO COCTUHEHHUS

Buipasicenue 00veounennozo zaxona Qapaoesn:

m = MF/nQ
m = QM/nF
m = nF/QM
m = Qn/MF

MeTonuyeckne peKOMeHIAIUH 10 MOAT0TOBKE K TECTY
IIpu nmoaroToBke K TecTy HEOOXOAMMO YIIyOJIEHHO W3Yy4UTh JUTEpaTypy IO Kypcy,
OPHEHTHPYSICh Ha JHUTEpaTrypy, pasmemeHHyo B: OBC «YHuBepcuterckas OuOIHOTEKA
ONLINE», OBC «Hayunas »snextpoHHas Oubmmoreka eLibrary.ru», ObC «Koncynabrant
crynenta», DbC «Opaiit», KoTOpass 0 TEeMaTHKE OXBAaThIBa€T BCIO 00JAacTh €CTECTBEHHO-
HaYYHbIX 3HAHUH U NIpeiHa3Ha4YeHa /I HCI0JIb30BaHU B ITpoLiecce 00yueHUs B BbICLIEH LIKOJIE.

Kpurtepun onenuBanus. /s oLeHKN KaXIOMy BepHOMY oTBeTy npaercs 1 Gamr. [lanee
HojicuuTaiiTe o0myo cymmy HaOpaHHBIX Bamu GamnoB. Onpenenure OIEHKY YpOBHS 3HaHUH Ha
JaHHBI MOMEHT BpeMeHHU. OLleHKa YpOBHS MOATOTOBICHHOCTH:

100% - 85% - BBICOKHMIA;

84% - 71% — nomycTUMBIIi;

70% - 50% — KpUTHUYECKHUIA;

menee 50% — HeIOyCTUMBIH.

IIpumepHbIe 321244 10 M CHUIINHE
(st popmupoBanus komnerenuuu OIK-2)

«Knci10THO-0CHOBHOE paBHOBecHe. KHCI0THO-0CHOBHOE THTPOBaHUE»
1. Kaxoit o6vem pactBopa HCl ¢ monspHoii koruentparmeii 0,1000 moms/mM® MoKHO
npurotoButs U3 5,50 cm® pactsopa HCI ¢ maccoBoit momeit 35,2 %? MOXKHO IM CUHTATh
KOHIEHTPAIHUIO MTOJIy4EHHOT0 pacTBOpa TOYHOMN?
2. Kakyro HaBecKy OUTHIpaTa IIaBElIeBOM KUCIOTHI Mapku "X.4." HEOOXOAMMO B3ATH IS
npurorosienns 1 1m° pactBopa ¢ TuTpoM o NaOH, pasasmM 0.004050 r/cm>?
3. CKONMbKO ¢M® pacTBOpa TMAPOKCHIA HATPHUS ¢ MONSAPHOH KonuenTparmei 0.1008 momn/mm®
Oyzmer 3atpaueHo Ha THTpoBaHme 10,00 cM® pacTBOpa IIaBeNeBOH KHCIOTHI C MOJISPHOI
koHneHTpamwueii 0.0500 Moms/mm>?

«OKHCINTEIbHO-BOCCTAHOBUTE/ILHOE PABHOBECHE.
OKHCIUTEILHO-BOCCTAHOBUTEIbHOE THTPOBAHUE
1. HaBecky 0,8530 r 6e3B0o/1HOI 1IaBEsIeBOM KUCIOTHI MAPKHU 4Jla PACTBOPHIIM B MEPHOM KOJIOe
BMecTrMocThio 200,00 cm®. Ha tuTposanme 20,00 cm® pactBopa H2C204 pacxomyercs 21,20 cv®
pactBopa KMnO4. PaccunTaiite TUTp pacTBOpa MepMaHraHaTta Kajius.
2. Ha tutpoBanue iona, BblIEIUBIIErocs Mpu o0OpaboTKe HABECKU TUOKCHIAa CBHHIIA Maccou
0.0600 r ifomumoM Kamus, u3pacxonobano 24,90 cm® pactopa Tnocyibpata Hatpus (NazS,03)
¢ TutpoM 1o Hoxy 0.002501 r/cm®. Paccumraiite MAaCCOBYIO JIOJIFO JUOKCHIAa CBUHIIA B HABECKE.


http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.urait.ru/

3. K 20,00 cm® pacTBopa, comepikamniero Maramii, npudasieno 40,00 cm® pactopa DJITA (C =
0.0150 monw/nm®). Ha tutpoBanme u36bitka DJTA wmspacxomosano 10,20 cm® pactsopa
cynbdara mmaka, C(ZnSO4) = 0,0100 Mos/mv°. CKOTBKO TPAMMOB MarHHs coaepkuTcs B 1 am°
aHaJIM3UPYEMOro pactopa?

«PaBHOBecHe 0Cca/IOK-PaCTBOP U PABHOBECHE B PACTBOPAX KOMILIEKCHBIX COeTHHEHMIA.
OcaauTtebHOE TUTPOBAHHE U KOMILIEKCUMETPH S

1. Bemaner nu ocagok noauaa pryrtu (1), ecnu cMemate paBHbIE 00BEMBI pACTBOPOB HHUTpaTa
pryru (1) 1 HoaMIa Kalust ¢ OJMHAKOBOH MOJIAPHOH KOHIIEHTparmeit, papHoii 3-107° Mons/mm>?
2. Ckomnbko cM® pactBopa Hutpara prytH (11) ¢ MomsipHO# koHneHTparmeii 0,0435 Momb/am°
OyzeT 3aTpadyeHo Ha TuTpoBanue 5,00 cM> pacTBOpa XJIOPH/IA KIS C MOJIAPHOM KOHIIEHTpaIMeil
0,1000 mous/mm>.

3. Paccumraiite maccoByro gomo NaCl B TexHuueckom XJiopuje HaTpHs, €CIIU IOCIe
no06aBiieHHs pacTBopa HUTpaTa cepedpa k HaBecke 00,3000 r momyumnu ocanok 0,6280 r. KakoBo
coaepkanre NaCl B abcomoTHO CyXOoM BeIECTBE, €CJIM BIIAXKHOCTh TEXHUYECKOrO 0o0pasiia
cocrasisieT 3%.



8.3. [Ipome:KyTOUHBIH KOHTPOJIb 3HAHUI, YMEHU ¥ HABBIKOB

IIpomesKyTOUHBIH KOHTPOJIb - UTOTOBAsI OLIEHKA 3HAHUI CTYJEHTA, OCYIIECTBISETCS 110
HAKOMUTEJIbHOW CHUCTEME CYMMHPOBAaHUEM OajioB, MOJYYEHHBIX B MPOIECCE TEKYLIETo H
pPYOEKHOTO KOHTPOJIA.

®opma IPOMEKYTOYHOTO KOHTPOJISI — 3a4€T/IK3aMEH.

[IpoBeneHne TEKyHIEro M IMPOMEXKYTOUHOIO KOHTPOJSA IO AUCHUIUIMHE OCYILIECTBISETCA B
coorBercTBUN ¢ «llonokeHneM o OaIbHO-PEUTHHIOBOM CHCTEME OIICHKH YCIIEBAEMOCTH
CTYJEHTOB JUIsl HallpaBJICHUH OakajaBpuara U crienuainuTera (heaepaibHOro rocy1apcTBEHHOTO
OIOKETHOTO 00pa30BaTENILHOTO YUpekJIeHUs Bbicuiero oopaszoBanus «CeBepo-OceTHHCKH
rocy1apcTBeHHbId yHUBepcuTeT MMeHM Kocrta JleBanoBuua XerarypoBay», YTBEPKIACHHBIM
npukazom pekropa ot 01.10.2021 r., No 226.

BAJIVIBHAS CTPYKTYPA OHEHKH

dopma KOHTPOJIS Makc. Koi-Bo 0aJiioB

Texkymas onenka cryjaeHra B Tedenune 1-8 Hegesm, B Tom unce: 20
- YCTHBIW OTBET/BBINOJIHEHHE J1a00paTOPHOIl paboThI 16
- KOHTpOJIbHAs paboTa 4
1-a pyoexHas arrecTanus (KOMIbITEPHOE TECTHPOBAHNE) 15
Tekymas onenka cryaenra B Tedenne 10-17 Henenu, B Tom 20
qucie:
- YCTHBIW OTBET/BBINOJIHEHHE J1a00paTOPHOI paboTHI 14
- pedepar/ npe3eHTarys 2
- KOHTpOJIbHAsI paboTa 4
2-s1 py0OeskHasi aTTecTanus (KOMINbIOTEPHOE TECTUPOBAHHUE) 15

Hroro 70

ATTecTanus CTyA€HTOB OCYILLECTBIISIETCS COTJIACHO cienytomeMy rpaduky: 1-i cemectp:

1-s1 pyGexxnas arrectanus — 8-9 Hexenu cemecTpa

2-s1 pyOexHas aTTecTanus — MOCIeTHsS (PEAOCIIeTHSS) HEeIsT ceMecTpa 2-i ceMecTp:
1-1 pyGexnas arrectauus — 8-9 Henmenu cemecTpa 2-s pyOekHass aTTecTallus — MOCIEAHSS
(MpenmocneHss) Hemens cemecTpal,

MeTtoanka GOpMHPOBAHMS PE3yIbTHPYIOLIEH OLEHKH?

B xo71e TeKy11ero KOHTpost CTy/IeHThI MOryT Habpats 0-70 Gasios:
1 —s1 pyOeskHasI aTTeCTAlMA - MAKCHMAJILHO 35 0aJ1710B; U3 HUX:
ot 0 10 15 6amnos (P1) - arrecrannonHas (pyOexHast) KOHTPOIbHAS PaboTa;
ot 0 10 20 6amnoB (T1) - Tekyrnas paboTa CTy/IeHTa B TeUEHHE PyOeKa.
2-51 pyOeKHasl ATTECTAIMSA — MAKCHMAJILHO 35 0a/1/10B; U3 HUX:
ot 0 10 15 6amnos (P2)- arrecranmonnas (pyoexHast) KOHTPOJIbHAs paboTa;
ot 0 1o 20 6ayutoB (T2) - Tekymast paboTa CTyAeHTa B TEYCHUE pyOexKa.

3a yCTHBIN OTBET Ha 3aueTe cTyneHT nomydaer 0-30 6amioB. PesynpTupyromas oneHka
CKJIQ/IBIBAETCS 10 CyMMe OaJIJIOB, HAOPAaHHBIX B CEMECTPE U IMOTYICHHBIX Ha DK3aMCHE.

[Tepecuer momy4eHHON UTOTOBOM CYMMBI OAJIOB IO MPEAMETY B OIEHKY POU3BOAUTCS
IO IIKaJje:

e «omInYHO» - 86-100 Ganos;

e «xopomoy - 71-85 6annos;

! TlonoxeHne o 0 GalIBHO-PEHTHHIOBOM CHCTEME OLIEHKH YCIIEBAEMOCTH CTYAEHTOB [ HAIpaBICHHMIl
OakanmaBpuaTa W crenuanuTeTa (QeaepatbHOr0 rOCYIapCTBEHHOTO OOKETHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BoICIero obpaszoBanusi «CeBepo-OCeTHHCKHI TOCYAapCTBeHHbIN yHHBepcuteT uMeHu Kocra JleBanoBuua
Xerarypoa» (ot 01.10.2021 r., mp. Ne 226).

2 Tam xe.



® «yIOBIETBOPUTEIBHOY - 50-70 Gamios;
e (@aueTy - 50-100 6amoB.
Y4eOHBIM IJIAHOM IO TJAHHOM JUCIMILIAHE MPEAYCMOTPEH 3a4eT.

IHoaroroBka K NPpOMeKYTOYHOI aTTeCTALMHU

[Tpu moAroTOBKE K MPOMEXKYTOUHOM aTTecTanuy HEOOXOAUMO TTOBTOPUTH PO ICHHBIH
MaTepual B COOTBETCTBMM C Y4eOHOW NpOrpaMMoOi, HpPHUMEpHBIM IE€PEYHEM BOIPOCOB,
BBIHOCALIMXCA Ha 3ayeT. PekoMeHayeTcss MCIOJb30BaTh KOHCHEKTHI JEKUMH M HMCTOYHHUKH,
NIEPEYUCIICHHBIE B CIIMCKE JIUTEpATyphbl B paboueil mporpaMMme JTUCLMILIMHBL, a TAKKE PECYPCHI
AIIEKTPOHHO-O0MOIMoTeHbIX cucteM. Cienyer oOpaTHTh 0co00e BHUMaHHME HAa TEeMbl Y4€OHBIX
3aHATHH, MPONYIIEHHBIX MO pa3HbIM IpuU4YMHaM. IIpu HEOOXOIMMOCTH MOXHO OOpaTUTbCA 3a
KOHCYJIbTALIUEN M METONYECKOM ITOMOIIBIO K ITPEIIO1aBATEIO.

Bomnpocsl k 3a4eTy 10 JUCHHUILINHE KAHAJTUTHYECKAS XUMUSD)
(st popmupoBanus kommnerenuuu OIIK-2)

1. AnanuTHyeckas XUMHUs, LEJIU U 3aa4i. AHAIU3 Ka4€CTBEHHBIN U KOJUYECTBEHHBIMH.
Knaccugukamus BUIOB aHANIH3a [0 KOJIWYECTBY ONPEACIIIEMOr0O BeIIECTBa.

2. XapakTepuCTHKa 4YyBCTBUTEIBHOCTM aHAJIMTHYECKUX peakumil. [IpenenpHoe
pa3baBiieHue, MpenenbHas KOHIEHTpays. MUHUMAIBHBIA 00beM MpeebHO Pa30aBICHHOTO
pacTBopa.

3. AHanu3. AHaIUTUYECKUN UK. AHaIUTHYEeCKUM curHayil. OCHOBHBbIE TPeOOBaHUS K
aHaJIN3Yy.

4. IlpaBUIBHOCTh M BOCHPOM3BOAMMOCTh aHanu3a. llorpemHoctu cucreMaTudyeckue u
cilyyaiiHble, aOCOMIOTHBIE U OTHOCUTeNbHbIEe. Hanbonee ToUHbIE METO/IbI aHATIU3A.

5. UyBcTBHTENBHOCTh aHaimW3a. AOCOMIOTHBIM H  OTHOCHTEIBHBIA  IPEICIBI
oOHapy»xeHust. HanOonee yyBcTBUTENIbHBIE METO/IbI AHAJIN3A.

6. I'paBuMeTpuyecKUe U TUTPUMETPUUECKUE METOJbl aHAJIM3a, MX MPEUMYIIECTBA U
HenoctaTku. Kiaccudukanus aHamUTUYECKHX XUMUYECKUX PEaKIH.

7. Ilonsituie o pu3ndeckux U GU3NKO-XMMHUECKUX METOAaxX aHaJIn3a, X MPeruMylIecTBa
Y HEIOCTATKH.

8. IlpuMeHeHne KUCI0THO-OCHOBHBIX PeaKUil B aHATUTHUYECKON XUMUU.

9. CunbHble U crnabble 37eKTpoauThl. CTEneHb M KOHCTAHTA AWCCOLMAIMM. 3aKOH
pazbasienust OctBanpaa. CMelleHne HOHHBIX PaBHOBECHUH.

10. CocTosiHME CHJIBHBIX SJIEKTPOJIMTOB B pacTBopax. AKTUBHOCTh. KoadduuueHt
akTUBHOCTH. MlOHHas cuiia pacTtBopa.

11. Bydepnsie pactBopbl. HazHaueHue u mpuHUMI JeicTBUsS Oy(depHBIX pacTBOpPOB.
Bbydepnas emkocts. [Ipumenenue OypepHbIx cMecel B XMMUUYECKOM aHAIU3e.

12. I'maponus coneit. CreneHp U KOHCTaHTa THAponn3a. Poiab rugponnsa B XUMUYECKOM
aHanmuse.

13. OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE pPEAKIMM B aHaIUTHYECKOM xumuu. OB-
MOTEHLMAaNbl U (aKTOPhI, BIUSIOLINE Ha X BeNUYUHY. Y paBHeHre HepHcTa.

14. PactBopumocTh ocankoB. IlpousBeneHue pactBopuMocTd. BimsHue coneBoro
s dexTa u 0 THOMMEHHBIX HOHOB Ha PACTBOPUMOCTH OCAJIKOB.

15. Merox KHCIIOTHO-OCHOBHOTO TUTPOBAHUS: PEAKIUH, TUTPAHTBI, YCTAaHOBOYHBIE
BELIECTBA.

16. KucnorHo-ocHOBHBIE MHIUKATOpbl. MoHHO-XpoModopHas Teopus HHIMKATOPOB.
WutepBan nepexona unaukaropa. I[lokasarens tutpoBanus pT. Ilpunimn BeiOopa HHAMKATOPA.

17. KpuBble TUTPOBaHMS IO METOAY HEUTpanu3anuu. Touka 3KkBUBAIIEHTHOCTU. CKavyoK
TUTPOBaHUA U (AKTOPbI, BIUAIOMIME Ha ero BeduuyuHy. CrnocoObl (UKCHPOBAHHUS TOUKU
HKBUBAJIEHTHOCTH.

18. I'paBuMeTpHUUYECKIE METO/ABI aHAU3a: METOJ ocaxkaeHus. OOImas cxema aHaiIM3a.
Ocaxnaemast 1 BecoBast OpMBbI, IPEIbIBISIEMbIE K HUM TPEOOBAHHUS.



Bonpocsl k 3k3amMeHy 110 JMCHUILVINHE KAHATUTHYECKAST XUMHD)
(a5 popmupoBanusi komnerenuuu OIK-2)

1. [IpenMeT aHAIMTUYECKON XUMUH, €€ 1IEJIN U 334a4u.

2. MecTo U poJp aHATUTUYECKON XUMHH B MUILEBOW IPOMBILIJIEHHOCTH.

3. KauecTBeHHBI M KOJUYECTBEHHBIN aHamn3. XUMHUYECKUE, PU3NYECKUuEe U (PU3UKO-
XUMHUYECKHE METO/IbI AaHAIIN3A.

4. CoBpeMeHHbBIE METO/IbI aHAJIN3A U TPEOOBAHUS K HUM.

5. CBs3b MEX 1y OOBEKTOM U METOAOM aHaJIM3a.

6. Xummndeckoe paBHoBecHe. KOHCTaHTBI XUMHUYECKOIO PABHOBECHS.

7. OCHOBHBIE THUIIBI PEAKIIMM, UCIIOJIB3YEMBIX B AHATUTUUYECKON XUMHUHU.

8.AKTHBHOCTb U KOHLIEHTpauus. FloHHas cuia pacTBopa.

9. KucnoTHO-OCHOBHOE PaBHOBECHE.

10. KoMmIuleKCHBIE COEIMHEHHS M MX XapaKTEPUCTUKH. THUIBI KOMIUIEKCHBIX
COCIMHEHUH, UCIIOIb3YEMBIX B AHAIMTUYECKON XUMUMU.

11. OxucnuTeabHO-BOCCTAHOBUTEIBHOE PABHOBECHE.

12. PaBHOBecue B cucteMe pacTBop-ocafok. IlpousBeneHue pacTBOPUMOCTH.
Baxneimune opraHMuecKue 1 HEOPraHNYECKUE OCATUTEIN.

13. Knaccudukamust mOrpemHocTeii XUMUYecKoro ananm3a. CHcTeMaTHYecKue H
CIIy4aiHbIE MIOIPELIHOCTH.

14. IlpaBUnbHOCTH U BOCIIPOU3BOAUMOCTb, METO/IbI UX OLIEHKH.

15. XapakTepuCcTHUKM aHaIUTUYECKUX  PEAKLMI: YyBCTBUTEIBHOCTb, IIPEIEI
oOHapy>KeHUsI, N30UPATENLHOCTD (CENIEKTUBHOCTD) U CIIEIU(DUIHOCTD.

16. KauectBeHHbI aHanu3. (CXeMbl KayeCTBEHHOI'O aHalIM3a, UX JOCTOMHCTBA M
HEJ0CTaTKH.

17. Dranel ananuza. Beibop Merona anammuza. Ot6op mpoosl. [loaroroBka mpoObl K
aHaJIN3Yy.

18. CymHOCTb rpaBUMETPUYECKOTO METO/IA AHAIIN3A, €r0 JOCTOMHCTBA U IPUMEHEHHE B
aHaJIM3€ NMPOJYKTOB MMUTAHUS.

19. IIpsimble U KOCBEHHbIE METObI TPaBUMETPUU. [ paBUMeTpuUecKuii pakTop.

20. YcnoBus NOMyYeHHUsS] KPUCTAJUIMYECKUX U aMOP(HBIX OCAIKOB.

21. Turpumerpuyeckuil aHanu3: oOIIME CBEACHHUS, IOCTOMHCTBA M HEIOCTaTKH,
IIPUMEHEHNE B aHAJIN3€ MTPOYKTOB MUTAHUSI.

22. Knaccuduxanus TATpUMETPHUECKUX MeTOA0B. CrIOCOOBI TUTPOBAHUS.

23. TpeboBaHus, NpeIbsABIsEMble K PEAKIUSAM B TUTPUMETPUUYECKOM aHanu3ze. Bumabl
TUTPOBAHUS.

24. BbluncieHue MOJISIPHBIX MacC OKBUBAJIEHTOB B  PA3jIMYHBIX  METOAAX
TUTPUMETPUUECKOT0 aHAJIN3A.

25. Touka >KBHUBAJEHTHOCTH M KOHEYHAasl TOYKa TUTPOBaHUA. MeToapl 0OHapyX eHUs
KOHEYHOHN TOYKU TUTPOBAHMSI.

26. IcTOYHMKY NOrpeIHOCTeN B TATPUMETPUYECKOM aHaIHU3E.

27. llepBuuHble cTaHAAPTHI, TpeOOBaHMs, NpeAbABIsSeMble K HUM. @DHUKCaHaIbI.
Bropuunsle cTaHIapTHI.

28. KnuciaoTHO-0CHOBHOE TUTpOBaHKE. KHCIOTHO-OCHOBHBIE MHAUKATOPBI.

29. VnTtepBan nepexoaa OKpacku MHIUKAaTOpa. BeiOop mHAMKATOpa JUIsl YCTAaHOBICHUS
KOHEYHOHN TOYKU TUTPOBAHMSI.

30. Onpenenenne yCTpaHUMOW U MMOCTOSHHOM KECTKOCTH BOJIBI.

31. OxucnuTenbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHUE.

32. OcaguTenbHOE TUTPOBAHUE.

33. KoMmIekCOHOMETPUUECKOE TUTPOBAHMUE.

34. OOuras xapakTepucTuKa (PU3NKO-XUMUYECKIX METOJIOB aHAIU3A.

35. Knaccudukanus Gpu3anKo-xMMHUYECKHX METO/I0B aHAIH3A.

36. OnTHYecKue METO bl aHATTN3a, UX KITACCU(PHUKAIIHS, JOCTOMHCTBA U HEJJOCTATKH.



33. JlroMUHECUEHTHBIA aHaiM3: oO0mas XapaKTEPUCTHKAa METO/a W TPAKTHYECKOE
MIPUMEHEHUE.

34. CnektpodoromeTpusi: 00IIas XapakTePUCTHKA METOJa U MPAKTHIECKOE
MIPUMEHEHUE.

35. IloTeHIITMOMETPHS: OCHOBBI METO/1a, €70 TOCTOMHCTBA M HEJIOCTATKH.

36. DNeKTPOXUMHUYECKUE METO/Ibl aHAIN3a, X IOCTOMHCTBA U HEIOCTATKH.

37.0KkcTpakius Kak METO/ pa3fiesieHus] U KOHIICHTPUPOBAHUS 3JIEMEHTOB.

38.Xpomatorpadusi: o0mas xapakTepUCTUKAa METOJa, KIacCHPHUKAIUS U MPHUMEPHI
MPAKTUYECKOT0 MPUMEHEHUSI.

39. IIpo6ooTOop 1 MPOOOIIOATOTOBKA.

Kpurtepun popmMupoBaHusi OlleHKH 0TBETA CTYJEHTA Ha IK3aMeHe

Xapaxkmepucmuka omeema oannvl

JlaH TONHBIM, pa3BEepHYTHIM OTBET Ha IIOCTABJICHHBIM BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBIAIONIAACA B CBOOOIHOM
ONEpUPOBAHUU  TIOHATUSMH, YMEHUU  BBIJCIUTH  CYLIECTBEHHbIE U
HECYILIECTBEHHbIE €r0 IPU3HAKU, IPUYMHHO-CIEICTBEHHbIE CBS3U. 3HaHHE 00 26-30
00BEKTE JEMOHCTPUPYETCS Ha (OHE TOHMMAHHUS €r0 B CUCTEME JaHHOW HAYKH H
MEXIUCUUIUIMHAPHBIX cBsized. OTBeT (opMynupyercss B TepMHUHAaX HayKw,
U3JIOKEH JIMTEPaTypHBIM S3BIKOM, JIOTHYEH, JOKa3aTeJIeH, JEMOHCTPUPYET
ABTOPCKYIO ITO3HUIIMIO CTYJICHTA.

JlaH 1onHbIN, pa3BEpHYTHIM OTBET Ha ITOCTABJICHHBIN BOIIPOC, ITIOKa3aHO YMEHHE
BBIICJIUTh  CYILECTBEHHBIE W  HECYLIECCTBCHHBIC IIPU3HAKH, IPUYUHHO-
CIIEICTBEHHbIE CBs3H. OTBET UYETKO CTPYKTYPUPOBAH, JIOTUYEH, HM3JIO0KEH B 21-25
TepMuHax Hayku. OJTHaKO JOMYLIEHbl HE3HAYUTEIbHbBIC OIINOKU U HEJ0UYETHI,
WCIPABJICHHBIE  CTYJE€HTOM €  IIOMOIIBI0  «HABOAAIIMX»  BOIPOCOB
IIPENoAaBaTEeIs.

JlaH TONHBIN, HO HEIOCTATOYHO IOCJIENOBATENIBHBIN OTBET Ha IOCTaBJICHHBIN
BOIIPOC, HO IMpPH OTOM IIOKa3aHO YMEHHE BBIJIEIUTh CYLIECTBEHHbIE H
HECYLIECTBEHHbIE IPU3HAKU M IPUUUHHO-CJIEICTBEHHBIE CBsI3U. OTBET JIOTHYEH 15-20
U U3J0KEH B TEPMHMHAaX Hayku. MoryTr ObIThb aonyumieHsl 1—2 omubku B
OINpPEICIIEHNN OCHOBHBIX IOHATHMN, KOTOPBIE CTYIEHT 3aTPYAHSAETCS UCIPABUTH
CaMOCTOSITENIBHO.

JlaH HENONHbBIA OTBET, JOTHKA M TOCIEIOBATEIFHOCTh H3II0KEHUS HUMEIOT
CYIIECTBEHHBIE HapyIieHus. JIOmyieHbl rpyoble ONIMOKHA MPH ONpeIeIeHuH
CYIIIHOCTH  PACKpPBIBAEMBIX  MOHATHH, TEOpHWil, SBJICHUH, BCIICICTBHE
HENOHUMaHHs CTYJEHTOM UX CYIIECTBEHHBIX M HECYIIECTBEHHBIX Npu3Hakos u | 11-15
cBsizeil. B OTBeTe OTCYTCTBYIOT BBIBOJABL. YMEHHE PACKPHITh KOHKPETHBIC
MIPOSIBJIICHUST 00OOIIEHHBIX 3HAHUH HE MoKa3aHo. PeueBoe oopmieHue Tpedyer
HOTIPAaBOK, KOPPEKIIUH.

JlaH HEMOTHBIN OTBET, MPEACTABISIONINI CO00M pa3po3HEHHBIE 3HAHUS 110 TEME
BOIPOCA C CYIIECTBEHHBIMH OIMMOKaMu B onpeeneHusx. CTyIeHT He 0CO3HAET
CBSI3b JIAHHOTO TIOHATHS, TEOPUH, SIBJICHUS C IPYTUMU OObEKTaMU TUCIUTUINHEI.
OTCYTCTBYIOT BBIBOJBI, KOHKPETH3AIMA U JOKA3aTelbHOCTh M3l0KeHus. Peus | 1-10
HerpaMoTHas. J[OMOJHUTENbHBIE U YTOYHSAIOLIME BOMNPOCHI MPENOJABATENS HE
MPUBOJST K KOPPEKIMH OTBETA CTYACHTA HE TOJBKO HA MOCTABJICHHBIN BOMPOC,
HO Y Ha JIpyTye BOMPOCHI JUCUUILIHHBI.

He nomydens! 0TBETHI 10 6a30BBIM BOIPOCAM AUCLUTUINHBL 0




IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS KOMIIETEHIIUI HA Pa3JIMYHBIX 3TANAX HX
(opmMupoBaHusi, onucaHue MIKAJ OLeHUBAHUSA

YpoBeHb chopMHPOBAHHOCTH KOMIIETEH M

«MuHHMAJbHBII
YPOBeHb He JOCTUTHYT)»
(menee 50 6a/10B)

«MHUHUMAJBHBIA
YPOBEHb)
(50-70 6aa10B)

«Cpennnit
YPOBEHDb)
(71-85 b6atoB)

«BbIcokuii
YPOBEHDb»
(86-100 6a1;10B)

Kommerenuu He | Komnerennuun Kommerenmn Kommerennuu
c(OpPMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI.
3HaHus orcyrcTByioT, | ChopmupoBansl 6a30Bbie | 3HaHUS OOIIMPHBIC, | SHAHUS TBEpPIBIE,
YMEHHUS, U HaBBIKU HE | CTPYKTYpPbI 3HAHUH. CHCTEMHBIE. apryMeHTHPOBaHHBIE,
c(OpPMHPOBAHBI. Ymenus ¢GparmeHTapHbI | Y MEHUs HOCSIT | BCECTOPOHHHUE.
u HOCAT | pEIPOAYKTUBHBIN | YMeHUs YCIEIIHO
PEenpOAYKTUBHBII Xapakrep, IPUMEHSIFOTCS K
Xapakrep. OPUMEHSIOTCSL K | peLIEHUI0 KaK
JlemoHcTpUpyercs PELIEHUIO TUIIOBBIX | TUIOBBIX, TaKk |
HU3KHUH YPOBEHb | 3aJJaHUH. HECTaHAAPTHBIX
CaMOCTOSTEIIBHOCTH JleMOHCTpHUpYETCSl | TBOPYECKUX 3a1aHUM.
[IPAKTUYECKOI'O HaBbIKA. | IOCTATOYHBIN JleMoHCTpHpYyeTCs
YPOBEHB BBICOKHI YPOBEHB
CaMOCTOSITEJILHOCT | CaMOCTOSITEbHOCTH,
u YCTOWYHMBOIO | BBICOKAs
IPaKTUYECKOI0 a/IalITUBHOCTb
HaBBIKA. IPAKTHYECKOIO
HaBBIKA
Onucanue KpuTepues OlleHUBAHUS
OO6yuatronuiics OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPHUPYET:
- CYIIECTBEHHbIE MPOOENbI | - 3HAHUS TEOPETHUYECKOrO | - 3HaHHE u|- riy0okwue,
B 3HaHUAX  y4yeOHOro | Marepuana; MIOHUMaHHe BCECTOPOHHUE u
MaTepuana; - HEMOJHBIE OTBETHl Ha | OCHOBHBIX apryMEeHTHPOBAHHBI
- JIOTTYCKAalOTCs | OCHOBHbBIE BOIPOCHI, | BOIPOCOB e 3HAHUA
NPUHIUNHATIbHbBIE OIIUOKHU | OIMOKU B OTBETE, | KOHTPOJIMPYEMOTO | IPOIPaMMHOTO
IpU OTBETE Ha OCHOBHBIE | HEJOCTATOUYHOE o0Bbema MaTepuana;
BOIIPOCHI ounera, | HOHUMaHKE CYLIHOCTHU | IPOTPAMMHOTIO - IIOJIHOE IOHUMAaHHE
OTCYTCTBYET 3HAHUE U | U3JIaraeMbIX BOIIPOCOB; MaTepuana; CYLIHOCTHU u
NIOHMMAaHHE OCHOBHBIX | - HEYBEPEHHBIE U | - TBEpAbIE 3HAHMS | B3aUMOCBS3H
MOHSITUN U KaTerOpHii; HETOYHBIE  OTBETHl  HA | TEOPETHUECKOTO paccmMaTpuBaeMbIX
- HETMIOHUMAaHHUE CYIIHOCTH | AOIOJIHUTEIbHbBIE MaTtepuana. IIPOLIECCOB u
JIOTIOTHUTEIBHBIX BOIIPOCHI; -CIIOCOOHOCTb SBJICHUH, TOYHOE
BOIIPOCOB B paMKax | - HEJJOCTaTOYHOE BJIAJICHUE | yCTAHABIMBAaTh M | 3HAHUE  OCHOBHBIX
3aaHul Ousera; JIUTEpaTypoi, OOBSACHATH  CBA3b | HOHATUH B paMKax
- OTCYTICTBHE YMEHUS | PEKOMEHJOBaHHOMN MIPaKTUKN U | 00CyXTaeMbIX
BBIMOJHATh MPAKTHUECKUE | TPOTrPaMMOi TEOpUH, BBISABIATH | 3aJlaHUM;
3a/1aHus, JUCLUIINHBL, IIPOTUBOpPEYHS, - CIIOCOOHOCTh
IIPEAYCMOTPEHHBIE - yMeHue 0e3 rpyObIX | MPoOIEMBI U | yCTAaHABIINBATh u
IPOrpaMMoit o1InOoK pelmars | TEeHACHIUH OOBSICHATD CBS3b
JUCIUIINHBI, MpaKTUYECKHE  3a/laHus, | pa3BUTHS; MIPaKTUKU U TEOPHH;
- OTCYTCTBHE T'OTOBHOCTHU | KOTOpBIE CIEelyeT | - TpPaBWIBHBIE H | - JIOTUYECKH
(cmocobGHOCTH) K | BBIIIOJHUTb. KOHKpETHBIe, 0e3 | mociieoBaTeIbHbIC,
JUCKYCCUM M HHU3KYIO rpyOBIX  OMIMOOK, | colepKaTeabHbIE,
CTENEeHb KOHTAKTHOCTH. OTBETHI Ha | KOHKPETHbIE u




MOCTaBJICHHBIE MCYEPITBIBAIOIIINE
BOIIPOCHI; OTBETHI HAa  BCE
- YMEHHE pemaTh | 3a7aHus Ousera, a
MPaKTUYECKUE TaKKE
3a/1aHMs, KOTOPBIC | JOTOTHUTEIIBHBIC
cienyer BOIIPOCHI
BBITIOJIHUTE; 9K3aMEHATOPa;
- BJIQJICHUE | - YMEHHME pellaTh
OCHOBHOM MPaKTUYECKHE
JUTEPATypo, 3a7laHus;
PEKOMEHIOBaHHOH | - CBOOOIHOE
MIPOrpPaMMOi HCIIOJIb30BaHUE B
TUCILUTUIMHEL OTBETaX Ha BOIMPOCHI
- HaJIM4Ke | MaTEpPUAJIOB
COOCTBEHHON PEKOMEHTIOBAHHOM
000CHOBAHHOM OCHOBHOU u
IMO3ULIMHU IO | JOIOJIHUTEILHON
00cy)X1aeMbIM JUTEPATYPBHI.
BOITPOCAM.
Bo3moxHEI
HE3HAYHUTEIbHBIE
OTOBOPKH 51
HETOYHOCTHU B
PacCKpBITUU
OTIEIbHBIX
ITOJIOKCHUH
BOIIPOCOB  OuieTa,
IPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax Ha 3a4eTe

Ounenka Onenka Onenka Ounenka

«He 3a4eT» «3a4er» «3ader» «3a4er»
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npoayktoB. Kaura 2. Onruueckue meroasl ananu3a. / Kopeaman . U. - 2-e u3z., nepepad. u
nor. - Mocksa: KomnocC, 2013. - 288 ¢. (YueOHMKY 1 ydeOHBIC TOCOOMS )1 CTYJIEHTOB BBICIII.
yue0. 3aBeaenmii) - Tekct: anextponnsiii / DBC "Koncymbrant crynenta": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN5953202725.html

19. Kopenman, . U. IlpakTukym 1O aHAIMTHYECKOW XHUMHUH. AHAIU3 TMHIIEBBIX
npoaykToB. B 4-x knurax. Kuura 3. Dnekrpoxumudeckue Metoasl ananuza. / Kopenman . U. -
2-e u3M., nepepad. u gom. - Mocksa: KonocC, 2013. - 232 c. (Y4ueOHUKH U yuyeOHBIE TTOCOOUS
JUIs CTYyAEHTOB BbIcHI. y4eO. 3aBeneHuil.) - Texct: anmextponusii / ObC "KoncynbTant
cryaenta": [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN5953202970.html

20. Kopenman, 5. W. IlpakTukym 1O aHaJIUTHYECKONH XWMHH. AHAIN3 MHUIICBBIX
npoayktoB. Kuura 4. Xpomarorpaduueckue merons! ananuza. / Kopenaman . U. - 2-e uzn.,
nepepad. u mon. - MockBa: KomnocC, 2013. - 296 c. (Y4ucOHUKH U ydeOHBIC MOCOOMS IS
CTYAEHTOB BbICHI. yuel. 3aBefieHui.) - Tekct: anexTponHslii // OBC "KoHcynbTanT cTynenra':
[caiiT]. - URL.: https://www.studentlibrary.ru/book/ISBN5953202989.html

21. Kopenman .M., CyxanoB I1.T. 3agaunuk mo aHaquTH4YeCKOW XUMHH. - Boponex:
BI'TA, 2004. - 339 c.

22. XaputonoB, 0. A. Ilpumepsl u 3amaun mo aHajmuTuueckoil xumuum / HO. A.
XaputonoB, B. 0. I'puropseBa - MockBa: I'DOTAP-Menua, 2009. - 304 c. - Tekct:
3JIEKTPOHHBIN // SbC "KoHcynbTaHT cTyneHTa': [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970413289.html

23. Xapuronos, FO. f. Ananmutnyeckas xumus. [lpaktukym / Xaputono [O. A,
['puropresa B. 0. - MockBa: I'DOTAP-Menua, 2009. - 296 c. - Tekcr: anekrponnsiii / 9bC
"KoHcynpTaHT cTyneHra': [caliT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970413852.html

24. Xaputonos, 0. f. Ananutnueckas xumus. KomudecTBeHHbld aHanu3. Ouznko-
XUMHUYECKHE METO/Ibl aHAIN3a: NMPaKTUKyM: yueOHoe nocobue / Xaputonos lO. f., JIxabapos
. H., I'puropsea B. 0. - Mocksa: I'D0TAP-Menua, 2012. - 368 c. - Tekct: 251eKTpOHHBIH //
9bC "KoHCynpTaHT CTyneHTa": [caliT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html

25. buraesa M.M., 3akaeBa P.III. OcHOBBEI KayeCcTBEHHOI'O aHaIHM3a. MeTOIMUYECKOE
nocobue A 1abopaTopHBIX padoT Mo aHanuTHYeckoit xumun. Yacts 1. - Brnanukaskas: NU3n-
Bo. COI'Y, 2011. -89 c.

26. buraesa M.M., 3akaeBa P.III. OcHOBBI KayeCTBEHHOI'O aHaHM3a. MeETOIHYECKOe
nocoOue 11 1a00paTOPHBIX padboT Mo aHamuTHYeCKOM xumun. Yacts 2. - Bnagukaskas: U3n-Bo
COry, 2011.-105 c.

27. buraeea U.M., AraeBa ®.A., 3akaeBa P.III. KonnuecTBeHHBIE METOMBI aHAIU3a
NUILEBBIX MPOAYKTOB. - Bnagukaskas: zn-so COI'Y. - 2012.- 190 c.

28. EcmeBa JLK., buraesa N.M., 3akaea P.III. Ontuyeckne m JEHCHMETPHUUYECKHE
MeTO/Ibl aHayIn3a. MeToauveckue yKazanus JJIs CTYJAE€HTOB HEXUMHUUYECKUX CHEHUaIbHOCTEH. -
Bnammkaskas: U3g-so COI'Y, 2013. — 76 c.

28. DneKTpOXUMHUYECKHE METOAbl M METOJbl pa3/eeHHs, KOHIICHTPUPOBAHUSI.
Bnammkaskas: U3g-so COI'Y, 2015. — 66 c.

2) npozpammnoe ovecnevenue, IbC, npogpeccuonanvnuvie 6azvt u Hnmepnem-
pecypcoi:

- He00XO0AMMBIii /151 00ecnevYeHHusl JaHHON TMCUMILUIMHBI KOMILJIEKT JIUIEH3UOHHOT0 U
€B00O/HO pacNPOCTPAHAEMOr0 MPOrPAMMHOI0 00ecrieYeHusi, B TOM YHcJje 0Te4YeCTBEHHOI 0
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NMPOU3BOJCTBA, a4 TAK/Ke JJIEKTPOHHbIEe OMOJHOTEYHbIE CHCTEMbI, ¢ KoTOpbiMu y COI'Y

HMeeTcs 1efiCTBY IO 10roBOp:

No /it HauMeHoBaHue Ne qoroBopa(auueH3us) Crtpana
NPOU3BOIUTE/b
1 Windows 10 Enterprise Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
5 Windows 10 Pro for | Ne 4100072800 Microsoft | CIIA
' Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft | CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft | CLHA
' Products (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
v Windows 7 Enterprise Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
12 Cuctema tectupoBanust Sunrav | Ne468  or  03.12.2013  UII | Poccus
' WEB Class Cynrarymun P.T.(6eccpouno)
[Iporpammuoe obecnieuenne 1C: | Ne  CJ/108 or  29.08.2017 | Poccus
13 [Ipennpusite. byxranrepckuii | (MakcuMym-codt) 6ecCpodHO
' VYyer. Tunosas koHpurypamus 8
ceTeBasi BepCusi
Cucrema KoMITbroTepHOU | JIutieH3us FSF/Debian
14. BepcTku MikTex (CBoGomHOE POTPaMMHOE
oOecnedeHue) (6eccpovHo)
15. Kasperksy Endpoint Security J10 22.01.2024 Poccus
[IporpamMmmHoe obecnieuenue anst | CBobGoHOE nporpammuoe | CITA
16. pEeIaKTHPOBaHHUS  XUMHUYECKHX | obecrieueHne(0eccpoyuHo)
dopmyin Isis Draw
Cucrema mnoucka TeKcTOBbIX | Ne ot 22.01.2043 Poccus
17. 3aMMCTBOBaHUM (metictButenen no 22.01.2025) c
«Antumiaruar.BY3» OAO «Antu-Ilnarnar»
ITporpammuoe obecniedenne 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. [Ipeanpustue 8.3 VYmpaenenue | «MakcumyMm»(6€CCpoOIHO)
TOProBien
[IporpamMmmHoe obecrieuenue | NeCJl./  Nel26., 01.07.2020r. | Poccus
19. 1C:3apnunara u kaapsl | «<MAKCUMYM-
TOC.YIPEKICHUS 8 CODT» 6eccpoyro
20 ITporpammHuoe obecnieuenne | NeCJI/76 01.03.2017r. | Poccus
' 1C:610/KeT. «MakcuMyM-codt» (beccpoyHo)
21 ABTOoMaTu3upoBaHHasg cucreMa | CBUAETEIBCTBO o | COory
' «Ynpasnenue —/lekanatr bPCy» FOCYTapCTBEHHOW  PETHCTpaIluu




MPOTrPaAMMBI TSt O9BM
Ne2015611830 oT
06.02.2015r.(6eccpouHo)
[Iporpamma ans OBM  «bank | Pazpabotka cory | cory
BOIIPOCOB JJIs1 KOHTPOJIS 3HaHU» | CBUAETEIHCTBO 0
22 rOCyJapCTBEHHOM  perucTpanuu
' MIPOTPaMMBbI JUISt OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInansr BO Ne2191-24, ot 12.01.2024 1. | Poccus
23. (Tex.mogmeprxkka 110 26.02.2025 r.)
000 JIMMHNC
[Tnanst CIIO 12.01.2024 Ne2192-24 | Poccus
24. (monmucka H OOHOBJIEHUS 10
16.02.2025)
I1O JlabopaTtopun MMUC Nel157-23 ot 29.03.2023 OOO | Poccus
o5 (Hdexanar, IIK, Bemomoctu, | IMMUC
' TectupoBanue, UHTEPHET
paciivpeHue u ap.)
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
26.
N, A.Cepreesuu
27 «["amaxkTuka» OOO TI'anaktuka UT pgorosop Ne | Poccus
' 120320/[1/A ot 14.03.2022
DIRECTUM RX - Cucrema | OOO TI'anaktuka UT moroBop Ne | Poccus
28. 3JIEKTPOHHOTO 120320/11/A ot 14.03.2022
JIOKYMEHT0000poTa
29 MOODLE becnmatHoe CIHIA (GecrmmaTtHOE
' POCCHIICKOE)
30. «l"anaktuka PY3» JInnensus 6eccpoynas Poccus
31 JInunbiii kabunet abutypuenta | Jlunensus 6eccpounas Poccus
32 JInunbIiA kabuHer | JIunensus 6eccpounas Poccus
' CTYZIEHTa/COTPYIHUKA
DeKTpoHHAas oubimoteka | https://dvs.rsl.ru Poccus
33. auccepTau U aBropedepatoB | Tpebyercs perucrpanus B
PI'b(OB/] PI'b) 6ubmnoreke COI'Y
DBbC"YuuBepcuteTcKas https://biblioclub.ru Poccus
34 6ubmuoreka ONLINE" Tpebyerca  perucrpauus B
' 6ubmuoreke COI'Y
OBbC «Hayunast onektponnas | http://elibrary.ru. Poccus
35 6ubnuoreka eLibrary.ru» Tpebyercs perucrpanus B
' 6ubmuoreke COI'Y
36 VYuusepcansHas 6a3 qanabix East | https://dlib.eastview.com CIIIA
' View
DOBbC «Koncynprant crymenta» | http://www.studentlibrary.ru Poccus
CryneHueckas anekTpoHHas | TpeGyercs perucrparus B
OoubIMoTeKa Mo MeAUIMHCKOMY U | 6oubnmnotexke COI'Y
37. (bapmarieBTHYECKOMY

oOpa3oBaHHIO, a TakXke TO
€CTECTBEHHBIM U TOUYHBIM HayKaM
B IIEJIOM.



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/

BBC «tOpaiit» - | www.biblio-online.ru Poccus
oOpa3zoBarenbHas cpena, | Tpebyercs perucrparus B
BKJTFOYAIOIIAs BUPTYyalIbHBIN | Oubanorexe COI'Y
YUTAIBHBIA 3aJ1 Y4eOHUKOB U
38. y4eOHBIX TTOCOOUI OT aBTOPOB M3
Beaymux By30B Poccuu mo BceM
HaIpaBIICHUSM u
CHEIHATLHOCTSIM
39 KO3II (nomen Ha sHIeKce) becruiatnoe (nepeBenen B pexum | Poccus
' IPOCMOTPA)
40. Pyclapn OecruiaTHOE Poccus
41, ViPNet Poccust
42. BKC Otxkpsitoe 10 OecriaTHOE

IIpodeccnonanbubie 6a3bl JaHHBIX U1 UHTEpHeT-pecypcehl:

Poccuiickas HaunoHabHAasA OUOIUOTEKA http://nlr.ru/

HanmonanbHas 25eKTpoHHas OMOIHOTEKa https://rusneb.ru/

Poccuiickas rocynapcTBeHHast OnOIMOTEKa https://www.rsl.ru/

Emunoe okHo goctyma k wuH(popmanuonnsiM | http://window.edu.ru

pecypcam

KaTranor a51eKTpOHHBIX OHOIMOTEK https://elementy.ru/catalog
/g31/elektronnye biblioteki

bubnnoTeka y4eOHOI 1 HAYYHOH JTUTEPATYPHI http://sbiblio.com/biblio/

Odunmansherii caidt PUA «Cranaaptel u kadecTBoy. | http://www.stg.ru
Kypuan «CtannapThl ¥ Ka4eCTBOY

Xumudeckuit mopran Chemport.ru http://www.chemport.ru

WudopmanmoHHble CcnpaBouHbIe cHcTeMbl. basa | http://vsegost.com/

HOpMaTUBHOM nokymeHTanuu bubnmorexka I'OCTos

Ananutnueckas xumus. baza qaHHbIX https://www.freechemistry.ru/

10. MaTepHaﬂbHO'TeXHI/I‘IECKOC OCHAIICHHUEC NUCIHHUITIIMHBI

JlabopaTopusi XMMHMH OKpY:/KalIedl cpeabl H JKOJOTMYECKOMH
0e30MmacHOCTH Ul TPOBEAEHUS 3aHATUH CEMHUHApCKOro  THIIA,
71a00paTOPHBIX 3aHATHH, KYPCOBOTO TPOEKTHPOBAHUS (BBITOIHEHHS
KYpCOBBIX DPa0OT), TPYIIOBBIX U HMHAMBHUIYaTbHBIX KOHCYJIbTALUH, a
TaK)X€ CaMOCTOSITENbHOM padOThl 00yYaroIIMXCs: MpernojaBaTebCKUM
CTOJI, CTYJI, CTOJIBI U CTYJIbS JAJIs1 00Y4YaIOIIMXCs, 1a00paTOpHbIE CTOJIBI,
KJIacCHasl T0CKa.

Ob6opynoBaHue: MyJIbTUMEIUMHBIM KOMIUIEKC (IPOEKTOp, IKpaH,
KOMITBIOTEP, KOJIOHKH ) C IPOTPAaMMHBIM 00€CIIEYCHNEM, BBIXOJIOM B CETh
WuTepHer W JOCTYNIOM B 3JEKTPOHHYIO  HMH(OPMAalMOHHO-
oOpazoBarenbHyto cpeny COI'Y.

[Iporpammuoe obecnieuenne: Windows 7 Professional; Office Standard
2016; Cucrema kommnbtotepHoit Bepctku MikTex; Kasperksy Endpoint
Security; Cuctema tectupoBanus Sunrav WEB Class; IIporpammuoe
o0ecrniedyeHre g pPEeAaKTUPOBaHUS XUMHUUYecKuX (opmyn Isis Draw;
Cuctema TOMCKAa TEKCTOBBIX 3aMMCTBOBaHMU «AHTHIUIAaruaT.BY3»;
[Iporpamma 111 OBM  «baHK BONpPOCOB i1 KOHTPOJIS 3HAHUI;
VSDESK; VYcayru cBs3u (moctyn k ceru uHTepHeT); MOODLE;
JInuHbI KAOMHET CTYACHTA/COTPYIHHKA.

Poccuitickas  ®enepanus,
362025, Pecny6nuka
CeBepnass  Ocetuss  —
Ananug,

ropoj Bianukaskas,

yn. Barytuna, nom 44-46,
yueOHbIil Kopmyc Ne 7,
ayn. Ne 613



https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://nlr.ru/
https://rusneb.ru/
https://www.rsl.ru/
http://window.edu.ru/
https://elementy.ru/catalog%20/g31/elektronnye_biblioteki
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http://sbiblio.com/biblio/
http://www.stq.ru/
http://www.chemport.ru/
http://vsegost.com/
https://www.freechemistry.ru/

JlabopaTopHoe obopynoBanue:. lllkad cymmmpabiii SNOL 67/350 LN —
1 wr. Honomep UM-510 (crammaptueiii)- 1 mr. KongykTtomerp
nopraruBHbi OHAUS ST300C-1 mr. Pedpakromerp UPD-454B52M ¢
nojcBeTKor U jpom.wmkanoi-1 mr. pH-merp 150 MU- 1 mwr. Memanka
MarauuTHas ¢ nojgorpeBom 119 6110- 2 mt. banHs BojsHas AByXMECTHAs
UT-4302E ULAB-1 mT. VY4eOHO-1a00paTOpHBIA  KOMILIEKC
"Okonmornyeckuii MOHMTOPUHI'-1 mT. KOHIyKTOMETp NOpPTATHUBHBIN
OHAUS ST300C- 1 mrt. HarpeBarensnas rumra ES-H3040-1 mt. pH-
Metp 150 MU-1 mr. Becwr nabopatopubie npernusnonnsie ET-30011 ¢
noBepkoii-1 mr. Jlabopatopnas ynprpa3BykoBas BanHa Stegler 22DT —
1 mr. Dotomerp dorornekTpuueckuii KODK-3-"30M3"- 1 .
OO0mydaTenb-peupKyIsTOP BO3/1yXa YIbTPaPUOIETOBBII
oakrepuruaaeii OPYB-3-5-"KPOHT"- 1 mr. JIabopatopHsiii peakTop
LR 1000 — 1mr. derunparop Tribest Sedona Combo Rawfood SD-P9150
— | mr.

YyeOHble ayTUTOPHUH /ISl TPOBEAEHUS 3aHATUI JEKIIMOHHOT0 THIIA:
IIPEIoIaBaTeNIbCKUI CTOJ, CTYJ, CTOJBl U CTYJNbs Uil OOy4aroIluXcs,
KJIacCHasl J10CKa.

Ob6opynoBanue: IlepcoHanbHbI KOMIBIOTEP B  KOMIUIEKTE C
MPOrpaMMHBIM 00ECIIEYCHHEM, BBIXOJIOM B ceTh VHTEpHET M JOCTYIOM
B 3JIEKTPOHHYIO HH(OpPMaLMOHHO-0Opa3oBarenbHyo cpeny COI'Y.
IMpoekrop Epson EB-735Fi - xoMIulekT mocTaBKH (KperuieHHUE st
TIpoeKTopa, mHyp nutanus) — lmr. Hoyr6yk OO0 "AWUCHUIJITEXHO"
lmr. OOmydaTeNb-peupKyISITOp BO3AyXa  YIbTPa(HOIETOBBIM
oakrepuruaabii OPYb-3-5-"KPOHT"- 1 mr.

[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard
2016, Cucrema TtectupoBanuss Sunrav WEB Class, Cucrema
kommbioTepHoii Bepctku  MikTex, Kasperksy Endpoint Security,
IIporpammHoe obecnieueHue Uil peJlakTUPOBaHUS XUMUYECKUX (POpMYII
Isis Draw, CucremMa  IOHMCKAa  TEKCTOBBIX  3aMMCTBOBaHUM
«AHTtumnarnat.BY3», Ilporpamma ams OBM «bank BompocoB s
KoHTpoJs 3HaHuY, VSDESK, Ycmyru cBsi3u (ZOCTYN K CETH UHTEPHET),
MOODLE, Jluunbiit kabuner cryaeHTa/cotpyanuka, KOII (momen Ha
suaekce), Pyclapa, ViPNet.

Poccuiickas  ®enepanus,

362025, PecriyOnuka
CeBepnass  Ocetuss  —
Ananus,

ropoxa Brnanukaska3s,

yi. Barytuna, nom 44-46,
yueOHbIil kopmyc Ne 7,
ayn. Ne 606

KomnbrorepHsbiii kiaacc:

MIPETOIaBaTeIbCKUI CTOJ, CTYJ, CTOJBI M CTYNbS Ui OO0yYaroIIUXCs,
KJIaCCHAas JI0CKa.

Ob6opynoBanue: VIHTepakTUBHOE MYJIbTUMEANIHOE 00OpYyIOBaHUE
(tTocka, TPOEKTOp), KOMIIBIOTEPHI JUIsI KOMIBIOTEPHOIO Kjacca B
KOMIUIEKTE - C IPOTPaMMHBIM 00€CTIeYeHHEM, BBIXOJIOM B ceTh IHTepHET
U JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpey
COTI'Y. OOnyuarenb-pelupKyIsaTOp BO3IyXa yiabTpaduOIeTOBBIN
6akrepunuaasiii OPYbB-3-5-"KPOHT"- 1 mrt.

[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
kommbioTepHoii  Bepctku  MikTex, Kasperksy Endpoint Security,
IIporpammHoe obecnieueHue JUIsl pelakTUPOBAHUS XUMUYECKUX (GOPMYIT
Isis Draw, CucremMa TIOMCKa  TEKCTOBBIX  3aMMCTBOBAHUIA
«Antumnarnat.BY3», Ilporpamma ans OBM «bank Bompocos mis
KoHTpoJs 3HaHuY, VSDESK, Ycimyru cBsi3u (IOCTyN K CETH MHTEPHET),
MOODLE, Jluunsiii kabuner ctyaeHTa/cotpyanuka, KOII (momen Ha
supaekce), Pyclapa, ViPNet.

Poccuitickas  ®enepanus,

362025, PecniyOnuka
CeBepnas  Ocetuss  —
Ananus,

ropoxa Bnanukaskas,

yn. Baryruna, mom 44-46,
yueOHblii Kopmyc Ne 7,
ayn. Ne 602

Bu6anoreka, B TOM 4mcjie YMUTAJBHBIA 3aJ1: CTOJNBI U CTYNbS AJS
oOyyaroluXxcsi; KOMIBIOTEPhl B  KOMIUIEKTE C  TNPOTrPaMMHBIM

Poccuitickas  ®enepanus,
362025, PecryGnmka




obecrieueHreM, BEIXOJIOM B ceTh VIHTEPHET U JOCTYIIOM B JIEKTPOHHYIO
nH(pOopMalMOHHO-00pa3oBarenbHyto cpeny COI'Y.

ITporpammuoe obecniecuenue: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
kommbioTepHoii Bepctku  MikTex, Kasperksy Endpoint Security,
[Tporpammuoe obecnieueHue JUIst pelakTUPOBAHHUS XUMUYECKUX (POPMYIT
Isis Draw, Cucrema moHCKa  TEKCTOBBIX  3aUMCTBOBAaHUIl
«AHntumnaruat.BY3», Ilporpamma ans OBM «bank BompocoB s
koHTpoJist 3HaHuiY, VSDESK, Ycmyru cBsi3u (10CTyI K ceTH HHTEPHET),
MOODLE, Jlnunslii kabunetr cryaeHta/corpynnuka, KOII (momen Ha
sauaekce), Pycl'apn, ViPNet.

CeBepnas  Ocetuss —
Ananns, r. BaagukaBkas,
Leperenn/Barytuna, 1.
16/19

Ilomemenunst A1 XpaHeHUus! ¥ NPOPUIAKTHYECKOr0 00CTyKUBAHUSA
yueOHOro 000pya0BaHusl

O6opynoBanue: CrieUaIM3UPOBaHHAS MEOEb, CTEIIAXKH I XpaHEHUS
y4eOHOTr0 000pYI0BaAHUS;

HoytOyk Acer Aspire ¢ MporpaMMHBEIM OOECIICYCHHEM U BBIXOJIOM B
WHTepHEeT 1 TIOKATBHYIO CETh, IOCTYIIOM K HH()OPMAIIMOHHBIM Pecypcam,
AJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEIbHON Cpe/ie YHUBEPCHUTETA,
K 0a3aM JaHHBIX U HH()OPMAIIMOHHO-CIIPABOYHBIM CHCTEMAM.
CrnenanpHble HHCTPYMEHTBI, TEXHUYECKas TOKyMEHTAIUS U MHBEHTaph
U1 00CTy)KUBaHus yueOHOro 000pyI0BaHusl.

Poccuiickas  ®enepanus,
362025, Pecny6nmka
CeBepnass  Ocetus
Ananmus,

ropoxa Brnanukaska3s,
yi. Barytuna, nom 44-46,
yueOHblil kopmyc Ne 7,
ayn. Ne 607A




