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Pa6ouas nporpamma aucuumnuasl XMUMUS coctaBiena B cooTBeTcTBUM C (pere-
pajbHBIM TOCYJAapCTBEHHBIM OOpa30BaTENIbHBIM CTAaHAAPTOM BBICILIETO OOpa3oBa-
Hus (OI'OC BO) no nanpasnenuto noaroroBku 20.03.01 Texnochepnas Oe3omac-
HOCTb.

[Iporpammy cocraBuia:

JLW. ITuns, cT. npenoaaBaTens kKadeapsl aHa- 4
o // J‘/W
JUTUYECKOU XUMUHU, K.X.H.

JI.A.UynpeiauHa, CT. penoaaBaTeNb Kadeapbl %

aHAJIMTUYECKOMU XHUMHH, K.X.H. pZ4

Pabouas nporpamma nucrumunabl XMMUS yTBepkieHa Ha 3acelaHnu Ka-
dbeappl aHATUTHIECKOW XUMUHU TTPOTOKOI Ne 6 «6» mas 2019r.

3aBenyromuid Kadgeapod aHATUTHYCCKOM XHMHUU \/’ ,
(pa3pabotuuka) 3.A. Temepnaaiies, aA.X.H., Ipod. A %
v’ 4
777

PaGouast nporpamma o6cyxaeHa Ha 3acefaHuu Kadeapsl 0011Iel, HeopraHu-
YECKOM XUMHUH U UHPOPMALIMOHHO-BBIYUCIUTEIBHBIX TEXHOJIOTHI B XUMHUH TPO-
Tokos Ne 12 «12y» anpens 2019r.

3aBenyromuii kadeapoi o0IIeH, HeopraHMIeCKOn

XUMUU W HUHQOPMALMOHHO-BBIYUCIUTEIBHBIX /ﬁ‘

(V) i .
texHosoruii (paspadorunka) H.H.Bykos, n.x.H., / {V
pod.

Pabouas mporpamma o0cyx1eHa Ha 3acefaHuu Kadeapbl GU3NIECKON XUMHUH
npoTtokod Ne 13 «29» anpens 2019r.

3aBenyromuii  kadenpoit (U3MUECKON XUMHH o C
(pa3pabotuuka) B.M.3abonoukui, 1.X.H., Ipod. Py

YTBepxkAeHa Ha 3acelaHuHd Y4eOHO-METOAMYECKON KOMHUCCUU (aKylbTeTa
XUMUU U BBICOKUX T€XHOJIOTHUI MPOTOKOoJ Ne 6 «16» mast 2019r.

[Ipeacenarens YMK daxynbreTa .
T.I1. CTOpOXEHKO K.X.H., JOIIEHT <G

DKCIepThI:

[TerpoB H.H., renepanbubiii tupektop OO0 «HTEmIeKTyaabHble KOMIIO3H-
[IUOHHBIE PEIICHUS», K.X.H.

Homnenko B.B., 3aBenytomuii kadeapoit opraHMuecKoi XMMUU U TEXHOJIOTUN



1 Hesan u 3axa4y U3y4YeHust AUCHUIIIMHBI

11 Leab IMCHUIUVIMHBI: YCBOCHUE TEOPETUUYECKUX OCHOB AHAIIMTHUYECKOW XMMHUHU U
IPUOOpPETEHUE MPAKTUYECKUX HABBIKOB IIPOBEACHMSI XUMUYECKOTO aHAIMN3a.

1.2 3agaun JUCHUIIMHBI: TEOPETUYECKOE U MPAKTUYECKOE U3YUEHUE OCHOB aHAJIU-
TUYECKOM XMMHHU, METPOJIOTUYECKHX OCHOB XMUMHUYECKOro aHaim3a. [IpuoOpereHue HaBBIKOB
BBIIIOJIHEHHS aHAJIMTUYECKUX OIEepaluid IpU MOATOTOBKE U MPOBEACHUU KOJIMYECTBEHHOIO aHa-
am3a.

1.3 MecTo IMCHUILIMHBI (MOYJIsI) B CTPYKTYpPe 00pa30BaTeIbHOM POrPaMMbl

Juctummaa b 1.5.10.03 Xumus. Yacts 2 BXOAWT B 6a30BYIO YacTh AUCHHUILUINH Y4eOHOTO
IJIaHa MoAroToBKU OakanaBpoB mo HampasieHuto 20.03.01 Texnochepnas 6e3onacHocTh. Jlan-
HBIA Kypc coueTaeT B ceOe 00mbIIoii 00beM He0OXOAUMMOTO IS CHEeIHATNCTOB B 001aCTH TeX-
HOCcepHOIl 6e30MacHOCTH TEOPETUYECKOT0 MaTepuana M J1a0OpaTOPHBIM MPAKTUKYM, SIBISIO-
LIIMKACS OCHOBOM MaJIbHEMIIEH HKCHEPUMEHTAIIBHO MCCIEN0BATENBCKON NeATENbHOCTU. Jlist
YCIENIHOTO YCBOCHMSI JAHHOW JUCLMILTUHBI CTYJ€HTaM HEOOXOAUMO NMpEeABAPUTEIHHO U3YUUTh
cienyroomue aucuuIuinebl: «Xumus.HYactsl», «®usuka» u «Beiciias MaremaTukay». M3yuenue
JUCUUIIIMHBL «XuMus. YacTh 2» JaeT OCHOBY AJI U3YUYEHUS MOCIEAYIOIUX KypcoB: «Tokcuko-
Jorudeckast Xumus», « OU3uKo-XUMHUs IPUPOIHBIX MIPOLIECCOBY, «IKOJOTHYECKas IKCIIEPTU3a U
cepruduxanusy, «MeTposiorus, CTaHIapTU3ALM U CepTUPUKALUDY, «DKOJOTH» U BBINOIHE-
HUS BBIITYCKHOM KBaTM(PUKAMOHHON pabOTHI.

1.4 Ilepeyenb MIaHMPyeMbIX Pe3yJbTATOB 00y4YeHHs IO AUCHUILIMHE (MOAYJII0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

[Tpouecc u3ydyeHUs] TUCHUILIMHBI HampaBlieH Ha (OPMUPOBAHHUE CIEAYIONINX KOMIIETEH-
uuii: T1K-15; [TK-23; OK-10

Ne Nunexe Coneprkanue B pesynbpTaTe nzydueHus: yueOHOM NTUCIMIUIMHBI 00y4Yaro-
. | Komme- KOMIIETEHIIUH IIMECS TOJIKHbI
TEHIMU | (MU €€ 4acTH) 3HATh YMETh BJIAJICTh
1. |IIK 15 | CrmocoOHOCTBIO | 3Tambl KOJHMYE- | BBIOMpaTh METOJ| | METOaMH  TIpo-
IPOBOAMTH W3- | CTBEHHOIO XH- | aHallu3a JUIsl 3a- | BEICHUs XUMHYe-
MEPEHHs YPOB- | MUYECKOIO aHa- | IaHHOM aHAJIUTHU- | CKOTO aHalu3a U
HEW OMacHOCTEW | JIM3a; TEOPETHU- | YECKOM 3aJayu W | METPOJIOThYe-
B cpele OOMTa- | YeCcKHe OCHOBBI | IPOBOANUTh  CTa- | CKOW OIIEHKH €ro
HUs, 00pabaThl- | XMMUYECKUX M | THCTUYECKYIO 00- | pe3ysibTaToB
BaTh MOJYyYeH- | (U3MKO- XMMHU- | pabOTKy pe3yiib-
HbIE Pe3yJbTaThl | YECKUX  METO- | TaTOB
JIOB  aHau3a,
METOJIbl  pa3jie-
JIEHUs, KOHIICH-
TPUPOBAHUS
BEIIEeCTB, 00Opa-
OOTKH  pe3yib-
TaTOB aHAJIN3a
2 |IIK23 | CriocoOHOCTBIO | OCHOBBI TEOpHH | IDIAHUPOBATh XH- | TEXHUKOW HKCIIe-
OPUMEHATh  HA | XMMHUYECKOTO MUYECKUI DKCIle- | pUMEHTa,  IpHe-
MPAKTUKE HaBbl- | OKCIIEPUMEHTA, | PUMEHT, IPOTHO- | MAaMH H3MEpEHHS
KA TpOBEACHUsA | MmpaBuja  0e3- | 3UpoBaTh pe3ylb- | GU3UUECKUX Be-
U OINHCAaHUSl UC- | OMIACHOCTH IMIPH | TaTbl  O3KCIEpHU- | IUYMH C 3aJaH-
clieZloBaHUM, B | paboTe B XMMHU- | MEHTa, QAHAJIU3U- | HOM TOYHOCTHIO,
TOM 4YHCIIe 3KC- | Yeckoi sabopa- | poBaTh W HUHTEp- | IpUEMaMU HU3Me-
NEpUMEHTaJb- TOpUHU, METOABI | IPETUPOBATh IO- | PEHUS aHAJIUTH-
HBIX KaueCTBEHHOTO | JIy4eHHbIE JKCIIe- | YECKOTO CUTHAJa;
KOHTPOJSL ~ XH- | pUMEHTaJIbHbIE HaBBIKaMU pabo-
MHUYECKUX TMpO- | pe3yJabTaThl, Olle- | Thl Ha Mpubdopax




K TIIO3HABaTElb-
HOU JIedTEeILHO-
cTH

HbIE 3aKOHBI
XUMHH, METOJIBI
AHATMTHYECKOM
XHUMHH, METOJIBI
MaTeMaTuue-
CKOM CTaTHUCTU-
KW, OCHOBHBIE
MOHSTHS, TEP-
MUHBI U OTIpe-
JIeJIEHHS B XHU-
MUH

paTypHBIMHU HUC-
TOYHUKAMH, CO-
IIOCTaBIATE U
aQHATM3UPOBATH
JlaHHbIE, BLIOU-
paTh METOJI aHa-
Ju3a, YIYUThIBas
coctaB oOpasIia,
coJiepKaHue aHa-
JINTa, HEOOXOIH-
MYO TOYHOCTh
oTpeieTIeHus,
BpeMs U CTOU-
MOCTH aHaJIN3a,
o0pabaTsIBaTh
pe3yNabTaThl HKC-
NepPUMEHTa METO-
laMH MaTeMaTH-
YEeCKOM CTaTHCTH-
KU, OLICHUBATD
MTPaBWIBHOCTH
MOJIYYE€HHBIX pe-
3yJIbTaTOB

No HNunexc Conepxxanue B pesynbpTaTe nzydeHus yueOHOW TUCIMIUIMHBI 00y4daro-
. | Komme- KOMITETEHIINH HIFecs TOJKHBI
| TeHuuu | (WM €€ 4acTH) 3HaTh YMETH BJIAJIETh
LIECCOB, METONBI | HUBAaTh 3 eK- | 1 UHTEpIpETALIH
KOJIMYECTBEH- TUBHOCTb 3KCIIe- | SKCIIEPUMEH-
HOTO XUMHYE- | PUMEHTAIbHBIX TaJbHBIX TAHHBIX
CKOTO aHajiu3a, | METOJO0B, BBIOH-
¢buznyeckue paTb MeETOJI MHC-
METOJIbl HCClIe- | CIIeIOBaHMs, Me-
noBaHusl, QU3M- | TOMUKY IPOBEIe-
KO-XMUMHUYECKUE | HUSL IKCIEPUMEH-
METOZBl aHalu- | Ta B  COOTBET-
3a CTBUU C TIOCTaB-
JCHHBIMH  3aja-
qamH
3 | OK10 | CmocobHocthio | yHmaaMeHTalmb- | paboTaTh C JUTE- | CIIOCOOHOCTHIO K

MIOCTaHOBKE I1e-
Jeil u BBIOOpY
MyTel UX JOCTH-
KCHUS; METO/Ia-
MU TUIaHUPOBa-
HUS U IPOBEIe-
HUS U3MEPUTEIb-
HBIX KCIIEPHU-
MEHTOB, BEIOOpa
Y MCTIOJIb30BaHUS
METO/0B 00pa-
OOTKHU IKCIIEPH-
MEHTaJIbHBIX
TaHHBIX ¥ OI[CHKH
pe3yabTaTOB KC-
MepUMEHTA

2. CTpyKTYypa M coiepKaHHe M CIUIIIHHbI

2.1

Pacnpenesienue TpyA0€MKOCTH JUCHUILIMHBI I10 BUJAM padoT

OO0mmast Tpy10éMKOCTh JUCHIHUIUIMHBI COCTaBIseT 5 3aueTHbIX eauHul] (180 yacoB) mux
pacmpeneneHue mo BujaaM padoT nmpecTaBieHo B Tadumie (0 cmyoenmos ODO):

. Bcero CemecTpbl
Bun yae6HO# paboThI wacos | 1 5 3 (4
KonrakTHas padora, B TOM YHce:
AyauTOpHBIE 3aHATHS (BCEro): 72 72




3aHATHUA JIEKIIUOHHOIO TUIIA 36 36

JlaGopaTopHbIe 3aHATHS 36 36
Nuas koHTaKTHas padora:

Kontpomus camocrosrensHoil padora (KCP) 6 6

ITpomexxyrounas arrecranus (MKP) 0,5 0,5

CamocrosiTejibHasi paboTa, B TOM YHcJIe:
CamonoiroToBka (mpopaboTKa U MOBTOPEHHUE JICKITU-
OHHOT'O MaTepualia i MaTepualia y4eOHHUKOB U y4eO-

. 57 57

HBIX TIOCOOMIA, MOJITOTOBKA K J1Ja0OPaTOPHBIM U TpaK-

THUYECKHUM 3aHITUSM, KOJUIOKBUYMaM H T.JI.)

[ToaroToBka K TEKynieMy KOHTPOJIO 8,8 8,8

KonTpoJn:

[ToaroToBka K s5K3aMeHy 35,7 35,7

O0mas Tpya0eMKOCTh yac. 180 180
B TOM HHclle KOHTAKTHAA | g o 785
padora
3a4. efl. 5 5

2.2 CTpykKTypa JUCHUIIMHBI:

Pacripenenenuie BUIOB yaeOHOM pabOThI U UX TPYIOSMKOCTH IO pa3jeiiaM JUCIHILINHBL.
Paznenbl MUCHMILIMHBI, U3yd4aeMble BO 2 CEMECTPE Ul CTYICHTOB HAIPABJICHUS MOJITOTOBKH -
20.03.01 TexunocdepHasi 6€30MaCHOCTb.

KonnuecTBo yacos
Ne HaumenoBanue pazaenon Aymatopuas | Bueayurop-
Bcero pabora Hasi pabora
J | 113 | JIP CPC
1 2 3 4 5 6 7
1 | BBenenune 1 1
2 Tumel XI/IMH‘IGSKI/IX peaKuuii U MpOLECCOB B 5 5 4
AQHAJIMTUYECKON XUMHUH.
3 | TutpumerpuuecKkuii METOJl aHaJIU3a. 7 1 2 4
4 KucinoTHO-0CHOBHOE paBHOBECHE. 18 4 8 6
Kuc10THO-OCHOBHOE TUTPOBAHUE
5 OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIINH. 16 4 4 8
Penokc-TutrpoBanue.
6 Peaxiuu koMIiekcooOpa3oBaHusl. 16 4 4 8
KommiekcOHOMeTpruecKoe TUTPOBAHUE.
7 OO6mrast xapakTepucTuka PU3NKO-XUMHIECKIX 98 4 58
METOJIOB aHaInu3a ' '
8 | CekTpasibHBIC METO/IBI aHAIN3A. 21 5 6 10
9 | DneKTpOXUMHUYECKHE METO bl aHAJIN3A. 21 5 6 10
10 | Xpomarorpadus 21 5 6 10
11 | OT60p po6. [ToaroroBka Mpob K aHATU3Y. 1 1
Hmozo no oucuyuniune: 36 36 65,8
2.3 Coaepxxanue pa3aesioB JMCHUIIMHBI:
2.3.1 3ansATHS JIEKIIMOHHOT'0 THIIA
dopma
No Hammeroane Copnep:xanue pazzaena TEKYIETo
paszznena
KOHTPOJIS
1 2 3 4




BBenenune

AnamuTtuyeckas XUMHS Kak HayKa, €€ CTPYKTYypa. 3HaucHHUE
aHAJTUTHYECKOM XMMHH B T€OJIOTHH. Knaccmbmcaum MCTO-
JOB aHaJin3a. BI)I60p METOAA aHallh3a M COCTaBJICHHUE CXEM
aHaJIi3a.

PKP

Tumer XUMAYECKUX peak-
LU 1 POIIECCOB B aHa-
JTUTUYECKON XUMUMU.

OCHOBHBIC THUIIBI XHUMHUYECKHX PEaKIMA B aHATUTHICCKOM
XHMUH: KHCIIOTHO-OCHOBHBIC,  KOMIUIEKCOOOPa30BaHMUS,
OKHCIICHUS-BOCCTAHOBIICHUS. 3aKOH JCHCTBYIOIIMX Macc.
KoHcranTel paBHOBecHs: TEPMOJIMHAMUYECKUE, pEaTbHBIE,
YCIIOBHBIE.

PKP

TurpumeTpudecKkuii Me-
TOJI aHAJIN3A.

TurpumeTpudecknii MeTon aHanmu3a. Kriaccudukamus THT-
PUMETPUYECKUX METOAOB aHanu3a. TpeGoBaHMs, TPEABSIBIS-
eMble K PEeakLUul B TUTPUMETPUUYECKOM aHainu3e. Buabpl Tut-
PUMETPUYECKUX OINpEeNesICHUN: IpsMOoe U 00paTHOE, KOCBEH-
Hoe TuTpoBaHue. CrocoObl BhIpaKEHHSI KOHLEHTPALU pac-
TBOPOB B TUTpUMeTpHH. [lepBuuHbIe cTaHAApPTHI, TpeOOBAHUS
K HuM. Pukcananel. Bropuunele ctanaaptel. Busbsl KpuBbIX
TuTpoBaHusl. CKauoK TUTPOBaHUs. ToUYKa 3KBUBAJICHTHOCTH U
KOHEYHas TOYKa TUTPOBAHUSI.

PKP

KucnorHo-ocHoBHOE paB-
HoBecue. KucnoTtHo-
OCHOBHOE TUTPOBAHHE

CoBpeMeHHbIE NPEACTaBICHHUA O KUCIOTaX W OCHOBaHUSIX.
[Iporonutuueckas teopust bpencrena-Jloypu. KoHcTaHTHI
KHUCJIIOTHOCTU U OCHOBHOCTH. KoHcTaHTa aBTOIpOTONIM3A.
Awmponutsl. BydepHbie pacTBOpbI u UX CBOHCTBa. Bydepnas
eMKOCTb. Berunciienus pH pacTBOpOB HE3apsDKEHHBIX U 3a-
PSDKEHHBIX KHCJIOT M OCHOBaHWH. KHCIOTHO-OCHOBHOE THT-
poBaHue. MHIUKAaTOPBl KHUCIOTHO-OCHOBHOTO THUTPOBAHUS.
pT uHIMKATOpPOB, HHTEpBal Iepexoda OKpacku. Kpuseie
TUTPOBAHUS CUJIBHBIX U CIa0BIX KUCIOT M OCHOBaHMU. PDak-
TOPBI, BIUAIOLINE HA BEMUYMHY CKauka Ha KpHUBOIl TUTpOBa-
Hust. O6IacTh MPAKTUYECKOTO MPUMEHEHHUS METO/I0B KHCIIOT-
HO-OCHOBHOT'O TUTPOBaHHMI.

PKP
JIP

OKHUCIINTEIIHHO-
BOCCTAaHOBUTEIIBHEIE Pe-
akuuu. Peqokc-
TUTPOBaHHE

OKHCINTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMA M UX KJIACCH-
¢ukanus. [lonstue o pemokc-nmoreHuuane. CTaHIapTHBIN
penokc-noteHnman.  KoHCTaHTa  paBHOBECHS  pEIOKC-
nporeccoB. KpuBele  OKHCIHTENBHO-BOCCTAHOBUTEIBHOTO
TUTpOBaHUs. MAKTOPBI, BIMAIOLIME HA BEIUYMHY CKadyka Ha
KpUBOH TUTPOBaHUA. VIHIMKATOpPBI PEIOKC-TUTPOBAHUS.
Ilepmanranarometpus. JJuxpoMaToMeTpHsl.

PKP
JIP

Peakiuu komriekcoobpa-
3oBanus. KoMIiaekcoHo-
METPHUECKOE TUTPOBA-
HHE.

Kommnekcuble coenunenus. GakTopsl, BIMAIOMIKE HA TPOY-
HOCTh KOMIUIEKCHBIX coeauHeHHid. KoMIUIeKCoHbl, Ha Mpu-
Mepe DO/ITA. KommiekcoHoMeTpruyeckoe TUTpoBaHue. Me-
TAJJIOXPOMHBIE MHAMKATOPBl. KpuBBIE KOMIUIEKCOHOMETpU-
94eckoro THUTpoBaHHA. (DaKTOphI, BIMAIONIME HA BEITUYUHY
CKayka Ha KpuUBOW THUTpoBaHUS. OCHOBHBIE NPHUEMBI KOM-
TJIEKCOHOMETPUUECKOT0 TUTpoBaHus. [IpumeHenre merozaa.

PKP
JIP

OO0mast xapakTepHCTHKA
(U3NKO-XUMHUECKUX ME-
TOJIOB aHaIN3a

OcCHOBHBIE METO/BI (PU3NKO-XUMHUYECKUX METOJIOB aHaIIN3a.
Anamutndecknid curHas. OCHOBHBIE NMPUEMBI TEpexojia OT
BEJIMYMHBI aHATMTUYECKOTO0 CUTHajla K KOHILIEHTpanuu. MeT-
POJIOTHUECKHE XapaKTEPUCTUKU METOIA.

PKP

CreKTpallbHbIE METOIBI
aHanm3a.

B3aumoneiicTBUe BelIECTBA C 3JIEKTPOMArHUTHBIM H3JTyue-
HueM. MojiekyisipHas abcopOIMOHHast CrieKTpockonus B Y®
u BUaAUMOM obnactu. MH(pakpacHasi criekTpockonus. ATOM-
HO-a0COPOIMOHHAS CIEKTPOCKOMUS. OMHUCCHOHHBIH CIEK-
TpanbHBIM aHanu3. PenTreHoduryopectieHTHBIN aHamu3. Cxe-
MBI 1IprOopoB. [IpuMeHeHne MeToI0B.

PKP
JIP

SHCKTpOXI/IMI/I‘leCKI/Ie ME-
TOAbI aHAJIN3A.

Krnaccuduxkarust 3meKTpoXuMAYECKUX MEeTOI0B aHanm3a. [o-
TEHIIMOMETpHA. TeopeTHiecKne OCHOBBI METONa MOTEHIIHO-
METPUM: TBOUHOUN 3JIEKTPUUECKUNA €TI0, BOBHUKHOBEHHE T0-

PKP
JIP




TEHILIMAJla Ha TPAHULE IEKTPOI-PACTBOP. DIEKTPOABI B IO-
teHimomeTpuu. IloreHnmomerpuueckoe TutpoBanue. [loss-
porpacdus. BonbramnepomMerpus. AMIEPOMETPUISCKOE THUT-
poBanue. luBepcuonHasi BojpTaMmiepomerpust. [Ipumenenue
METOJIOB.

10,/ Xpomarorpadus

Xpomatorpadus, KIacCUPUKAINAI XpOMaTOrpadHIeCKuX Me-
TOJIOB aHaM3a. ANmaparypa ¥ TeXHUKA BBITOJHEHUS XpOMa-
Torpa)uueckoro aHaau3a. AHaTU3 ¥ METOABI pacuera Xpo-
Marorpamm. Teopusi TeopeTHuueckux Tapesok. I'azoBast xpo-
Marorpadus. JKumkocTHas KOJOHOYHAs Xpomarorpadms.
TonkocnoHas (IIIOCKOCTHASI) XpoMaTorpadusl.

PKP
JIP

11]0t160p npo6. IToaroroska

mpo0 K aHaJH3Yy.

Cnoco6sr otOopa mpob. OTOOp TpoO Ta30B, KUAKOCTEH,
TBEepIBIX BemecTB. [loTepn u 3arps3HeHus pu IpoOooTOOpE.
Xpanenue npoOkl. [Toaroropka nmpob K aHAIU3y: BHICYIIHBA-

PKP

HHe, pa3noxeHue npob. [lepeBo mpoObl B pacTBOp

*Ipumeuanue: PKP — petimuneosas koumponvnas paboma, JIP — nabopamoprnas paboma

2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA

3aHATUS CEMUHAPCKOTO TUMA YYeOHBIM IUTAHOM HE TPETYCMOTPEHBI

2.3.3 JlabopaTopHble 3aHATHSI

®opMa TeKylero
No HaumeHnoBanue 1a00paTopHBIX paboT p Y
KOHTPOJISI
1 2 3
1 |BsBemmuBanue. [IpuroroBienue pacTBOpoB. Otuer no nabopatropHoit
pabote
2 |Turpumerpudeckuii aHamu3. KNcIoTHO-OCHOBHOE THTPOBAHUE. .
Otuer no nabopatopHoit
Crannaptuzanus pacTBOpoB. Matemaruueckast o00paboTka pe- AGoTe
3yJIbTATOB SKCIIEPUMEHTA. p
3 |OnpeneneHue )KeCTKOCTH BOJbI METOI0M KHCIOTHO-OCHOBHOIO | OT4eT mo 1abopaTopHOii
TUTPOBAHUS. pabote
4 |CranpapTu3anus pacTBOpa nepMaHraHata kaiaus. OnpeaeneHue .
Hap HHA D pa 1Iep pex Otuer o nmabopaTopHOI
coneprkanus xenesa(ll) merogom okucnuTensHO- AGoTe
BOCCTAHOBHUTEJILHOTO TUTPOBAHHS. p
5 |Onpenenenue oOLIEH )KECTKOCTH BOJbI METOJIOM KOMILJIEKCOHO- | OTUeT 1o JabopaTtopHoit
METPUYECKOTO TUTPOBAHMSL. pabote
6 |CnekTpodoToMeTpudeckoe onpeeneHle HUTPUT-HOHOB B IIpU- .
pod p el p P Orger mo nabopaTopHOH
ponHbIX Boaax. CekTpooTOMETpUUYECKOE ONpEIeIeHHE Tep- AGoTe
MaHraHaT-nOHA P
7 |Onpenenenue pH pactBopos. [Totennimomerpudeckoe onpeae- | Otyer mo sabopaTopHOit
JICHHE HUTPAT-HOHOB B IPUPOJIHBIX BOJAX. pabote
8 |OmpeneneHnne KaTHOHOB TSDKENIBIX METAJUIOB METOJIOM OyMajk- .
. Otuer o nabopaTopHOI
HOM XpomaTorpaduu. Paznenenue KaTHOHOB TSKENIBIX METAJJIOB AGoTe
METOJIOM HOHOOOMEHHOH Xpomarorpadpuu. P

Jlnst Bcex 71a0OpaTOpHBIX paboOT UMEIOTCS METOAMYECKHE YKa3aHWs, YTBEpKJIECHHBIE Ha
3acenannu kadeaps! ananutudeckoi xumun ®I'BOY BO "Ky6I'Y", a Takxke ormyOJIMKOBaHHBIE B
yuebHOM nocobun «AHamutnueckass xumus» / JI.A.Uynpeiauna, JL.U. [Tune. — M-Bo oOpa3oBa-
Husa u Hayku Poc.®@eneparuu, Kybanckmii roc.yH-T. — Kpacnogap: KybaHckuii rocynapcTBeH-
HbIl yHUBepcuTeT, 2018. - 108c.

2.3.4 IIpumepHasi TeMAaTHKA KypPCOBBIX PadoT (IIPOEKTOB)

BrinmonHenue KypcoBbIX padoT (MPOEKTOB) yUeOHBIM IUTAHOM HE MPETYCMOTPEHO.




2.4 IlepeyeHb y4eOHO-METOAMYECKOTr0 OOecmevYeHHUs ISl CAMOCTOSITEIbLHOI PadoThl
00y4aroImuXCcH Mo JUCHUILIIMHE (MOTYJII0)

Ne Bux CP IlepeyeHp yueOHO-METOIUUECKOT0 00eCieueH s JUCLIUIUIMHEI 110
} BBITTOJIHEHUIO CAMOCTOSITEIBHON paboThI

1 |[[IpopabGortka yuebHoro|l. Meroanueckue peKOMEHAANNNA K OpraHU3alUHN ayJUTOPHOU
MaTepHuaia, IOJArOTOBKA|M BHEAYIUTOPHOM (CaMOCTOATENBbHOI) paboOThl CTYACHTOB: METO-

K 3a4eTy nuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b. IToumHok,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc.yH-T,
2018. 89 c.

2. Y4yeOHMKU M 3a/laYHUKU U3 COUCKA OCHOBHOM JIMTEPATYyphl

VY4ebHO-MeToIMUecKre MaTeprallbl IIsl CAMOCTOSATEILHOM paboThl 00YyUYaIOIIMXCS U3 YK C-
Jla MHBAJIUJOB U JIULl C OTPAaHUYEHHBIMH BO3MOXHOCTAMU 3710poBbs (OB3) npenocrasistorcs B
dopmax, aJanTHPOBAaHHBIX K OTPAaHUYECHUSAM UX 370POBbS M BOCIPUATHS MH(OPMAIIH:

Jist U1 ¢ HapyIIEHUSIMH 3PCHHS:

—B TeYaTHOH (popMe yBeIHMUEHHBIM LIPUDTOM,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

JUist a1 ¢ HapyIeHUsIMH CiTyXa:

— B miedaTHoi opme,

— B (popMe 3IIEKTPOHHOIO IOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapara:

— B [TIeYaTHOU opme,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN NepeyeHb MOXKET ObITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00y-
YAFOIIUXCA.

3. Oopa3oBarejbHble TEXHOJIOT U

B mpornecce ocBoeHus JaHHONM yueOHOM AUCHUIUIMHBI CIOIB3YIOTCS CIEAYIolIe 00pa3o-
BaTeNIbHBIE TEXHOJIOTHH: ayAUTOpHAst paboTa B BHJIE TPAJUIIMOHHBIX (hopM: Jekiun, 1adbopaTop-
Hble paboTsl. [IperycMOTpeHbl KOHTAKTHBIE Yachl, B PaMKax KOTOPBIX MpPEIoaBaTelb, ¢ OAHON
CTOPOHBI, OKa3bIBACT WHAMBHyaTbHbIE KOHCYJIBTAIIMH 110 XOY BBITIOJHEHUSI CAMOCTOSTEIHHBIX
3aJJaHMii, a ¢ JPYroil CTOPOHBI, OCYLIECTBISAET KOHTPOJIb U OLIEHUBAET Pe3ybTaThl ITUX HH]U-
BUAYAJIbHBIX 3afaHuil. J{sl puKcanmmy TBOPYECKOTO MPOJBHIKECHUS MCTIOIB3YETCsl peHTHHTOBas
cucTeMa OLIEHKU 3HaHUM CTYJEHTOB IO pe3yJbTaTaM NPOBEPKU PEUTHUHIOBBIX KOHTPOJIBHBIX pa-
00T, MpUMeHseTCsT 00CYXKICHUE PE3YIIbTaTOB PabOTHI CTYACHYECKHX HUCCIIEA0BATENLCKUX TPYIIIL.
HexoTtopsie pa3zienbl TEOPETHUECKOro Kypca paccMaTpUBAIOTCS ¢ UCIOJIb30BAHUEM OIEpPexKaro-
el CaMOCTOSITENTFHON pabOTHI: CTYAICHTHI TOTYYAlOT 33JaHUe Ha U3y4eHHe HOBOTO MaTepHhalia
JI0 €r0 U3JI0KEHUS Ha JIEKIIUU.

[Tpu peanmuszanuu 00pa3oBaTEIbHBIX TEXHOJIOTHI MCIOIB3YIOTCS CIEAYIOIINE BUIBI CaMo-
CTOSITENIbHOW PabOTHI CTYACHTOB:

* paboTa C KOHCIIEKTOM JICKIIHH;

* pelIeHue 3a/1a4 U yIpaxHeHUH 1o o0pasiy;

* TOITOTOBKA K JJaOOpaTOpHOM paboTe;

* 00paboTKa pe3yabTaToB JIAOOPATOPHBIX padoT;

* mouck uHpopmaruu B cetr IHTEpHET U TuTeparype;

* IOATOTOBKA K cJlaye 3a4éTa.

Jnis i ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMH 37I0OPOBBS TPEIYCMOTPEHA OpraHH3aIHs
KOHCYJIBTAIM C UCIIOJIb30BAaHUEM 3JICKTPOHHOM MOYTHI.

Cemect Bun 3ansaTus Hcnons3yeMble HTHTEpAaKTUBHBIE KomnuecTtBo
p (JI, T1P, JIP) o0Opa3oBaTeNbHbIE TEXHOJIOTUU 4acoB
DKCKYypCUU B CIIELUATU3UPOBAHHBIE 1a00paTOpu
JIP 14
VHIIK «AHamuT» , pemnieHue MnpoOJIeMHBIX




‘ ‘ CUTYaIlui B COCTABE MAJIBIX TPy

Hroro: 14

4. OIIeHO‘IH])Ie Cpeacrea AJifd TEKYIIEro KOHTPOJIA yCIIEBA€EMOCTH H HpOMe)I(yTO‘IHOﬁ

aTTrecTaluu

4.1 ®oHJ OLIEHOYHBIX CPEACTB IS POBEAeHNS TeKYylleH aTTecTaluu
[TnanupyembiMu (OPMON TEKYIIEro KOHTPOJISI 3HAHUN CTYIEHTOB IO pa3jeiaM JHCIH-

IUTMHBI, U3Y9aeMBbIM BO 2 CEMECTpE, SIBJISETCS YCTHBIA ONMPOC Ha JaOOpaTOPHBIX 3aHATHUAX IO
TEOPUM METO/a aHajlIMu3a, UCIOJIb3YyeMOIo B J1a0OPATOPHOM IPAKTUKYME, U OCOOCHHOCTSIM BbI-
NOJHIEMOM J1ab0paTOpHOI paboTHI, a TAK)KEe PEHTHHIOBBIE KOHTPOJIbHBIE PAOOTHI.

HpI/IMepHLIi/i MEePEeICHb BOIIPOCOB 10 TCOPUH METOAA aHA/IU3a, UCITI0JIB3YyEMOT'0 B Jia-

0OpaTOPHOM NMPAKTHKYMeE, 1 0COOEHHOCTSIM BbINOJIHSIEMOM J1a00paTOPHOM PadoThI:

1.
2.
3.

10.
11.

12.

13.
14.

15.

16.
17.
18.

19.
20.

21.
22.
23.
24.

Uro Takoe nepBUYHbIE CTaHAApTHHIE BenlecTBa? Kakue TpeOoBaHMs K HUM MPEIbSBIISIOTCS?
HazoBuTe 0cHOBHBIE CIIOCOOBI MPUTOTOBJICHHSI CTAHAAPTHBIX PACTBOPOB.

Kakue pacTBOpbl Ha3bIBatOTCSl BTOPUYHBIMU cTaHIapTHBIMU? Kakum oOpa3oM ycraHaBiuBa-
IOT UX TOUYHYIO KOHLUEHTpaIuo?

JlaiiTe onpeneneHye caeayoUMM NOHIATUAM: TUTP PacTBOPA; SKBUBAJIEHT BELECTBA; (PaKTOP
SKBUBAJICHTHOCTH; MOJISIpHAsi KOHUEHTpAlMs; MOJIIpHAs KOHLEHTpalus HKBUBAJICHTA; Mac-
coBas nons. [lpuBeanure hopmyInbl, CBA3BIBAIOIINE 3TH TIOHSATHSL.

B dem 3aknrogaercs cyTh METOAAa KMCIOTHO-OCHOBHOIO TUTpoBaHuA? Kakue peakuuu Jiexxar
B OCHOBE 3TOro Metoja? TpeOoBaHus K peakuusM B METO/I€ KUCIOTHO-OCHOBHOT'O TUTPOBa-
HUSL.

Kakue BemiecTBa MOXKHO IPUMEHSTH B METOJI€ KUCIOTHO-OCHOBHOTO TUTPOBAHUS B KaUeCTBE
tutpanta? TpeboBanus.

C nomouipl0 Kakux CTaHJApTHBIX BEIIECTB MOKHO CTaHJapTU3UPOBAaTh KHUCIOTHI, OCHOBA-
HuA?

Kak omnpenenuTh Ha NMpakTUKE MOMEHT OKOHYaHMsI TUTpPOBaHMsA? YKa3aThb €ro Ha KpHUBOM
TUTPOBAHUA.

WuaukaTopsl B METOZIE KUCIOTHO-OCHOBHOTO TUTPOBAHUS: TpeOOBaHUs, OCOOEHHOCTH CTpO-
€HMsI, OT YEro 3aBUCUT U3MEHEHHME OKPACKU M KaK 3TO MOXKHO 00BbsICHUTH? [IprmMepbl

Kak BpIOpaTh MHAMKATOP 1151 KOHKPETHOTO TUTPOBAHUS?

[IpencraBuTh BUA KPUBBIX TUTPOBAHUS CHIIBHBIX M CJIA0BIX KHCIOT U OCHOBaHMU. YKa3aTh
TOYKY SKBUBAJIEHTHOCTH.

[To kakOMy 3aKOHY HPOBOJIUTCS pacuyeT pe3yabTaToB TUTpoBaHUA? OOBACHUTH Ha MpUMEpE
nmabopaTopHOM pabOTHI.

Ha yeM ocHOBaH METOJ MOJIEKYIISIPHOM CIIEKTPOCKOIUU B BUAUMON U YD 001acTsIx crekTpa.
B3aumoselicTBue BeliecTBa ¢ 3J€KTPOMarHUTHBIM U3JIyd€HHEM B BUAMMON U Y@ obnacTsax
CIIEKTpa.

OCHOBHOM 3aKOH MOTIJIOIIEHUSI 3JIEKTPOMArHUTHOTO H3IydeHHs. MospHbI K03 PUIHEHT
CBETOIOIJIOIEHUS

CrieKTp NOTJIONIEHHS U OCHOBHBIE (DOPMBI €T0 MPeCTaBICHUS.

JlaiiTe onpenenenne oNTUYECKON MIOTHOCTH, TPOITyCKaHUS.

Cxema ®3Ka. JlerexTopbl. CrtocoObI MOHOXpOMATHU3AIMK U3 IydeHus. KakoB mpuHIUM 1mMo/I-
60pa cBEeTOGUIBTPOB MPU MPOBEIEHUH (HPOTOMETPHUECKUX U3MEPEHUI?

OcHOBHBIE OTIANYHUS CIIEKTPO(POTOMETPOB OT POTORIEKTPOKOIOPUMETPOB.

Crioco6bI nepexojia OT aHAIUTUYECKOT0 CUTHAJIa K KOHIIEHTPALMK B METOJIE MOJICKYJISIPHOM
CHEKTPOCKONuU B BUANMON U Y® o0nacTsx crnekrpa.

Ha yem ocHOBaHBI 2JIEKTPOXUMHYECKUE METO/IbI aHAIH3A.

CyIlHOCTh METOAA MOTEHIUOMETPHH.

YeM oTIMYAIOTCS 3JEKTPOBI CPABHEHMSI OT U3MEPUTEIIBHBIX 3JIEKTPOJOB?

OnumurTe TPUHITUI pabOThI XJIOPCEPEOPSHOTO AIEKTPO/IA.



25. TlpuHIUn 1elCTBUS METAITMYECKHUX AJIEKTPOJIOB.

26. NoncenekTuBHbIE 251eKTpoAbl? CTEKIsHHBIN 25ekTpoa. Onpenenenue pH.

27. CriocoObl mepexo/ia OT aHATUTHYECKOTO CUTHAla K KOHIIGHTPAIMUA B METOJIE MMOTEHIIHOMET-
pHH.

28. TToTeHIIMOMETpHYECKOE TUTPOBaHKE. B KaKuX KOOpAMHATAX MOKHO IMOCTPOHUTH KPUBYIO TMO-
TEHIIMOMETPHUYECKOTO TUTPOBAHUS?

IIpumepbl peHTHHIOBBIX KOHTPOJBHBIX Pa00T MO KypCy
PeiiTnHroBasi KOHTpoJbHas padora Nel
1o teme «Kuciomno-ocrnosnoe pagnogecue u KUC10MHO-0CHOGHOE MUMPOGAHUEY
TUTIOBO BAPUAHT
1. Chopmynupyiite 3aKOH JAEHCTBYIOIIMX Macc Ji PABHOBECHBIX CHUCTEM. 3allUIINTEe KOHCTaH-
Thl PaBHOBECHS AJIS CIEAYIOIIUX IPOLECCOB: auccounanuu mypasbuHoi kucinorel HCOOH +
H,0«< HCOO + H30"; kommiekcoobpazosanus Ag® + 35,055 Ag(8203)35‘; (3 6anna).
2. YKaXuTe OCHOBHBIE MOJIOXKEHUS MPOTOIUTHYECKON Teopun bpéucrena-Jloypu. Paccunraiite
pH pactBopa, B koropom coaepxkutcs 0,1 M HCOOH u 0,25 M HCOONa (K;HCOOH =1,8-10
(5 6annos)
3. Ompenenute (HakTop SKBUBAIEHTHOCTH M MOJIIPHYIO MAacCy SKBHBAJIEHTa KHUCIIOTHI B peak-
un:H,SO3+ 2KOH=K,SO3 + 2H,0 (2 6anra)
4. Yrto Takoe MmepBUYHBIC CTaHIApTHBIE pacTBOpbl? Kakue TpeGoBaHMs K HUM MPEIbSIBISIOTCS?
HazoBuTte ocHOBHBIE CITOCOOBI MPUTOTOBJIEHUS CTAHIAPTHBIX pacTBOpoB.B MepHo# koyibe Ha
500,0 mn pactBopunu 1,4356 r maseneBoit kucnotsl (HoCy04:2H20). Onpenenure MOISpHYIO
KOHIICHTPAIMIO, MOJIAPHYIO KOHIIEHTPAIUIO YKBUBAJIICHTA M TUTP MOJIYyYEHHOTO pacTtBopa(d oan-
7108).

PeiliTuHrOBasi KOHTpPOJILHasE padoTa Ne2
10 TeMe «OKuCcaumenbHo-60CCMAHOGUMENbHOE U KOMNIAEKCOHOMEMPUYECKOe MUMPOBAHUEY
TUTIOBOW BAPUAHT
1. PaccraButh KO3 (UIMEHTH M ONPECIUTh MOJSIPHYIO MacCy SKBUBAJICHTAa OKHUCIIUTENS B
YPaBHEHHUHU OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHON PEAKIINU:
Cr,0/+I+H" = Cr¥*+1,+H,0 (5 6a1106)
2. IlepmaHraHaTOMeTpHs; YpaBHEHUS, JIeXKall[ie B OCHOBE MCII0JIb30BAaHMs NIepMaHraHaTa Kajus
B KauecTBe okucaurens. [Ipuroroenenue, xpanenue u cranaapruszanus pactsopa KMnOy. [Tpu-
4YiHbI U3MeHeHus TuTpa pactBopa KMnO,. Ilpumenenune merona. Paccunrtats Maccy enesa B 1
7 pacTBOpa, eciau Ha TutpoBanue 20,00 mi ero 3atpaueno 15,70 mu 0,1004 M pactBopa KMnO4
(f=1/5). (5 6annos)
3. MeTtamnoxpoMHbIe HHIUKATOPbl. MeXaHu3M uX JIeicTBHsA, TpeOoBaHus K nHANKaTopam. [Tpu-
BEIUTE MPUMEPHI METAIUIOXPOMHBIX HHIUKATOPOB. (5 6aL106)

PeiiTuHroBasi KOHTpoJbHas padora Ne3
110 TeMe «DU3UKO-Xumu4uecKue Memoosvl AaHaAIU3a»
TUIIOBO BAPUAHT
1. Ha yem ocHOBaH METOJ MOJIEKYJISIPHOM CHEKTPOCKONUH B BUANMOMN 1 YD o0nacTsx crnekrpa.
CriekTp MOTJIOIEHUs U OCHOBHBIE (pOpMBI ero mpejacTaBieHusi. OCHOBHOW 3aKOH IMOTJIOMICHUS
ANEKTPOMArHUTHOTO M3NydeHus. JlailTe omnpeneneHne ONTUYECKOW IUIOTHOCTH, MPOIYCKaHUS.
Cxema ®DKa, ocHoBHBIE Y376l TpHOOpa. KakoB npuHIMT 10100pa CBETOGHIBTPOB MPU MPOBE-

JIE€HUN POTOMETPUUECKUX U3MEPEHHM? CrniocoObl mepexosia OT aHAIUTUYECKOTO CHUTHalla K
KOHIIGHTPALlMH B METOJIE MOJIEKYJIAPHON CIIEKTPOCKONMH B BUAUMON 1 Y@ 001acTsax crekrTpa.
(5 bannos)

2. Xpomarorpamma. Kakoif 0OCHOBHO# mapameTp UCHOIb3YIOTCS ISl MACHTHU(HUKAIIMY BEIIEeCTB B
xpomatorpaduu? Ha3oBuTe OCHOBHBIE MapaMeTphl, UCTIOIb3yEeMbIC IS KOJIMYECTBEHHBIX M3Me-
penuii B xpomarorpaduu. O6paboTka pe3yabTaToB XpoMaTrorpaguueckoro aHamusa. (J 6auios)



3. [loTeHnMOMeTpUYECKOE TUTPOBAHKE. B KakuX KOOpIWHATAX MOXKHO MOCTPOUTH KPUBYIO TO-
TEHIIMOMETPHUYECKOTO TUTPOBAHHS U KAaK ONPEICITUTh 00beM B TOUYKEe dKBUBaIeHTHOCTH? [Ipu-
MEHEHHE METOJa U €Tr0 MPEeUMYIIECTBA. (5 6an1o8)

Kpumepuu ouenku peiimunzoevix KOHmMpoabHuIX padom: 15-12 6aminoB - «OTIUIHON,
11,5-8,5 — «xopomioy, 8-5 — «y10BICTBOPUTEITHLHO», MEHBIIIE S - «HEYIOBICTBOPUTEIHHO

4.2 ®oH/I OLIEHOYHBIX CPEICTB ISl MPOBEACHUS NMPOMEKYTOUHON aTTecTallul
Bonpocsl k 3a4ery:

1. KoHcTaHThl XMMHYECKOTO DPAaBHOBECHUS, BbIpaXEHHBbIC Yepe3 KOHLIEHTPAllUU, aKTUBHOCTH
KOMIIOHEHTOB PaBHOBECHOW CHCTEMBI, CBSI3b MEKIYy HUMH. 3aBUCUMOCTb KOHCTAHTHI XUMHYE-
CKOT'0 paBHOBecus 0T Temnepatypsl, npunuui Jle llarense.
2. Xwuzakue pactBopbl. CriocoObl BBIpaKEHHUSI COCTaBa pacTBOpa (MaccoBasi A0S, MOJISpHas
KOHIIEHTpAIUs, MOJISIpHAsi KOHILIEHTPALMsI SKBUBAJICHTA). DKBUBAJICHT, (PAKTOpP IKBHUBAJICHTHO-
CTH.
3.  OTkiOHEHUus pacTBOPOB OT HJICATHHOCTH, MPUYHHBIL. [loHATHE 00 aKTUBHOCTH, KOA(h ULIH-
€HT¢ aKTUBHOCTHU, MOJILHOH JIOJIH.
4. Dnexrponuthyeckas auccouuanus. Jucconumanus cnadbix anekrponuToB. KoHcranTa auc-
COIIMAIMH, CBSI3b CO CTENEHBIO aUCCOIManuu (3akoH pazdamieHusi OctBanpaa). duccomnmarus
BOJIbI. BostopoaHbIil moka3aTerns.
5. Pacuer pH pacTBOpOB CHJIBHBIX H CIA0BIX KHCIOT U OCHOBAaHUH.
6. bBbydepusie pactBopsl, mpumepsl, pacueT pH, oObsicHeHne OydepHoro nerictBus, OydepHas
eMKOCTh. By(hepHbie pacTBOpPHI B )KHUBBIX OpraHU3MaX.
7. OcHOBHBIE TIOJIOKEHUS MPOTONUTHYECKON Teopun bpeHncrena-Jloypu, conpspkeHHbIE Tapbl
KHCJIOT U OCHOBaHUH, IPUMEHEHHE K pEaKLUsM B BOJHOM pacTBOPE.
8. CtpoeHue KOMIUIEKCHbIX coequHeHnil. KoHcTanThl ycToitunBocTH. XenaTHble COSTUHEHUS.
9. OkucCIHTETHLHO-BOCCTAHOBUTENbHBIC peakiuu. Y paBHeHue Hepucra. CtanmapTablil U Gop-
MaJIbHBIA TOoTeHIHabl. CBsi3b KOHCTAHTHI PAaBHOBECHS CO CTaHIAPTHBIMU M (pOpPMaIbHBIMH IO-
TeHIManaMu. HanpapneHue oKMCIUTEIbHO-BOCCTAHOBUTENBHOM peakluy.
10. Ot6op mpo6 TOMOreHHOro U reTepOreHHOro coctaBa. CriocoOb! MOMyUeHHsI CpeiHel TPOoObI
TBEPAbIX, KUJKUX U ra3o00pa3HbIx BemecTB. OCHOBHbIE CIIOCOOBI MepeBojia Npodsl B hopmy,
HE00XO0/IMMYIO JJIsl IaHHOTO BUA aHAIIU3a.
11. Merposnorudyeckue OCHOBbI XMMHUYECKOro aHanuza. CHucTeMaThdyeckue M CiydailHble IOo-
rpemHOCTH. OCHOBHBIE XapaKTEPUCTUKHA METOAA aHAIW3a: IPAaBUIBHOCTh M BOCIPOM3BOAU-
MOCTb, KO3()PUIIMEHT YyBCTBUTEIBHOCTH, Mpeaea OOHAPYKEHUs, HIDKHSSI U BEPXHSAS TPaHMIIbI
ornpenenseMblx coaepxanuii. Cratucruyeckas o0paboTKa pe3ynbTaToOB U3MEPEHHUH.
12. Turpumerpuueckuii aHamu3. KuciaoTHo-ocHOBHOE TuTpoBaHue. KpuBbie TUTpoBaHUS. BbI-
60p UHAMKATOpA.
13. KomriekcoHOMeTprYecKOe TUTPOBaHUE. MeTasTIOnHINKATOPHI.
14. OxucnurenbHO-BOCCTAaHOBUTENBbHOE TUTpoBaHue. [lepmanranatometpus. Mogomerpust.
15. CymHOCTh MOTEHIIMOMETPUIECKOTO MeToaa aHanuza. [IpuBectu ypaBHenue HepHcra mist
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHOM Maphl U MOSICHUTH CMBICIT BXOZSIINX B HETO BEINYMH.
16. M3mepuTenbHBIC AJIEKTPOABI M DJEKTPOIBI CpaBHEHUS. UeM OTIMYAIOTCS H3MEPUTEIhHBIE
AIIEKTPOJIBI OT 3JIEKTPOJIOB CPABHEHUS; IPUBEAUTE IIPUMEPBI.
17. CymHocts MeTo/a npsiMoil moTeHuromeTpuu. CrocoOsl nepexoja oT aHATUTHUYECKOTO CUT-
HaJla K KOHLEHTPALIUH.
18. TMoreHnmomerpudeckoe TuTpoBaHue. CriocoObl onpeieieHus] KOHEYHON TOYKH THTPOBAHUSI.
Kakwue 351eKTpo/ibl MPUMEHSIOT B KaUE€CTBE U3MEPUTENIBHBIX U 3JIEKTPOJOB CPaBHEHUS B METOJAX
KHCJIOTHO-OCHOBHOTO U OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHHSI.
19. Knaccugukaius HOHOOOMEHHBIX 1EKTPOAOB. CTEKIITHHBIE JIEKTPO/IbI.



20. Mertammdeckue 3JIEKTpOAbI MepBoro u Broporo poxa. IlpuBenure mpumepsl. Hamummure
YpaBHEHHUS PEaKIil, MPOTEKAIONINX Ha XJIOPCEPEOPSIHOM U cepeOpsSHOM 3JIEKTpoAax U ypaBHe-
Hus HepHera, onuchIBaromuye mOTeHIUANIbI 3THX 3JIEKTPO/IOB.

21. BzauMmopelicTBHE 3IEKTPOMAarHUTHOTO U3TyYEHUS C BEIIECTBOM B yIbTpadHuoieToBoil 1 BU-
quMoii obnacTsx cnektpa. 3akoH byrepa — Jlambepra — bepa.

22. TlpuumHBI OTKIOHEHHS OT 3aKoHa byrepa — JlamGepTa — bepa.

23. TlpunnunuanbHas cxeMa (OTO3IEKTPOKOJIOpUMETpa U criekTpodoTomeTpa. OCHOBHBIC OT-
JNYUS XapaKTePUCTHK (POTOIIEKTPOKOJIOPUMETPA OT CHEKTPO(OTOMETpa B BUJUMON U YJIbTpa-
¢uroneToBoii 00IACTSIX CIIEKTpa.

24. OcHOBHbIE PUEMBI IIEpexo0/ia OT AHAIUTUYECKOT0 CUTHajla K KOHIIEHTPAI[UU B METO/IE Mps-
MOH CIEKTPO(OTOMETPHUH.

25. OO6mias xapakTepuCcTUKa METO/Ia CIIEKTPO(HOTOMETPUH.

Kpurepum ouenku:

Ornenka 3HaHMI 1O JUCHUIUIMHE HA 3a4eTe mpeanoiaraet auddepeHInpoBaHHbIN TOIX0.1
K CTY/ICHTY, Y4E€T €ro MHAMBUAYAIbHBIX CIIOCOOHOCTEH, CTENEeHb YCBOSHUS U CHUCTEMAaTHU3aIlNH
3HaHUH y4eOHOro Kypca, YMEHHUs JeNlaTh J0Ka3zaTelbHbIe BBIBOJBI U 00001IeHus, (hopMUpOBa-
HUS OOIIEKYIBTYPHBIX U MPOQPECCUOHANBHBIX KOMIIETEHTHOCTEH.

OIIGHI/IBaeTCﬂ HE TOJIBKO FJIy6I/IHa IMOHMMAaHHs OCHOBHBIX pa3aciioB y‘-IC6HOfI JUCHUITIINHBI,
HO M TOCEIIaeMOCTh JIa0OpaTOPHBIX 3aHATUH, aKTUBHOCTH MPH YCTHBIX OMPOCAX U COJEpiKa-
TCJIIBHOCTb YCTHBIX OTBCTOB.

Orenka Onucanue
OTBET IMOJHBIM U IPABUIBHBIA HA OCHOBE U3Y4YEHHBIX TEOPUH, MaTepHUAIl U3J10-
3auTeHo JKEH B OINPEAEIEHHON JIOTMYECKOHN IOCIIEOBATEIbHOCTH, NP 3TOM JAOITyCKa-
(IPOABUHYTHIN | FOTCSI HECYIIECTBEHHBIE OIIMOKH B OTBETaX Ha TEOPETUYECKHUE BOIPOCHI HIIU B
YPOBEHB) pELIEHUN 3a/1a4M, KOTOPbIE CTYIEHT MOKET UCIIPAaBUTH 10 YKa3aHUIO MpEenoja-
BaTeJIs.
3auTeHo OTBET IMOJIHBIN, HO MPH ATOM JONYIIEHA CYIECTBEHHAs OINOKa WM OTBET He-
(OpOroBBIN | MOJIHBIM, HECBA3HBIN, YACTUYHO OCBOCHHBIE YMEHUSI IPUMEHSTh TEOPETHUECKHE
YPOBEHbB) 3HAHUS NP PEIICHUH MPAKTUYECKUX NMPOOIIEM.
He 3auteHo | oTBeT 0OHapyXMBaeT HE3HAHHE OCHOBHOI'O COJIEp’KaHUsl yUeOHOro MaTepuaa.

Bomnpocsl Kk 3k3ameny:
1. AmnanuTHueckas XuMUs Kak Hayka. MeTo/sl aHanu3a. Metouka aHanu3za. OCHOBHBIE CTaMH
XUMHYECKOTO aHAJIN3a.
2. XWMHUYECKOe paBHOBECHE B TOMOTEHHBIX CHCTeMaX. 3aKoH JeHCTByrommx macc. KoHcranra
paBHOBECHsI: TEpPMOJIMHAMHUYECKasl, pealbHast U ycinoBHas. AKTuBHOCTh. Koadduuuenr axtus-
HOCTH. MoJbpHas 10JIs HOHA.
3. Turpumerpuyeckue MeTOAbI aHadu3a. TpeOOBaHUS K peakiusM B TUTpuMeTpun. [lepBuunbie
U BTopu4HbIe cTaHnapthl. [Ipumepsl. Ctanaaptuzanusa. CriocoObl TUTPOBAaHUS: MpsiMOe, o0pat-
HO€ U 3aMECTUTEIILHOE.
4. Tlporonutuueckas Teopus bpencrena-Jloypu. OCHOBHBIE €€ OJIOKEHUS.
5. Tlonsarue o OydepHbix pacTBopax. Mexanusm OydepHoro naeiictBusi. bydepHass emMKoCTb.
[Tpumeps! OydepHBIX CUCTEM.
6. KucnorHo-ocHoBHOe THUTpoBaHHe. KpHBBIE TUTpOBaHHMS KHUCIOT M OCHOBaHHUU. DaKTOpHI,
BIIUSIONINE HAa cKayok. [IpakTnyeckoe mpuMeHeHne KUCIOTHO-OCHOBHOTO TUTPOBAHUS.
7. Vnauxatopsl, MpuMeHsieMble B MeTojie. MIHTepBa nepexo/ia KUCIOTHO-OCHOBHOTO MHIMKa-
TOpa.
8. Kakas peakuusi Ha3bIBaeTCs OKHCIUTEIbHO-BOCCTAHOBUTENBbHON? UTO Takoe OKHCIUTENb U
BOCCTAHOBUTEIB?
9. [aiite omnpeneneHue CTaHIAPTHOMY OKHCIMTEIbHO-BOCCTAHOBUTEIPHOMY TMOTCHIIMATY.
YKa)kuTe ero B3auMOCBSI3b C KOHLICHTPALMSAMHM OKHCIUTEIBHO-BOCCTAHOBUTEIBHON COINPSIKECH-




HOM mapsl.

10. KoHcTaHTa OKHUCIUTENBHO-BOCCTAHOBUTEIBLHOIO PABHOBECHS.

11. Yro Takoe rajgpBaHUYECKH 3JIeMEeHT? Y CTPOMCTBO rajibBAaHUYECKOIO 3JIEMEHTA, TPUMEPHI.
12. CraHmapTHBIN BOJIOPOIHBIN SJIEKTPOI.

13. Kpussle penokc TutpoBanus. UHAUKATOPHI, IPUMEHSIEMBIE B PEIOKC TUTPOBAHUHU.

14. Ilepmanranaromerpus. IIpurorosnenue u crannapruzanus padoudero pactsopa. Ilpakruye-
CKO€ HCII0JIb30BaHUE.

15. Nonomerpus. [Ipurorosienue u ctangapTusanus padbounx pacTsopoB. MHaAMKAaTOp B METO-
Jie HOIOMETPHH, OCOOEHHOCTH €ro HCIob30BanuA. [Ipumenenne merona.

16. KommnekcoobpazoBanue. Ilonatue o xomiekcooOpa3oBarene, JUTraHA€ M JOHOPHO-
aKIENTOPHOM MEXaHNU3Me 00pa30BaHMs XMMUYECKOHN CBSI3H.

17. dakTtopsl, BAUAOMINE HA YCTOWYMBOCTh KOMIUIEKCHOTO COEIUHEHUS.

18. KoncraHnTa yCTOHYMBOCTH KOMIUIEKCHBIX COCIMHEHUI: TEpMOJUHAMUYECKAs, peajbHas W
yCIIOBHasl.

19. Kommnekcomerpusi. DTA. Ocobernnoctu B3aumoeiictBus MetauioB ¢ DJ{TA.

20. Kommiekcomerpuueckoe TuTpoBanue. IIpsmoe, oOpaTHOE, BBITECHUTEIBHOE U KOCBEHHOE
tuTpoBanue. KoMiiekcoHoMeTpuyeckoe onpezesneHue Kaublua 1 Maraus. Onpeenenue xecT-
KOCTH.

21. Knaccudpukamus (QU3NKO-XMMUYECKHX METONIOB. JlMama3oH omnpenensieMbIX COJEpKaHHM.
ITpenen oOHapyxeHus. AHamuTuyeckuii curHain. CrnocoObl mepexosa OT aHAIUTUYECKOIO CHUT-
HaJla K KOHLEHTPALMU: TPagyupOBOYHbIN IpaduK, CTaHIaPTHON JO0OaBKH, OJJHOTO 3TaJIOHA.

22. BzanmojeiicTBHE BeIeCTBa € JIEKTPOMArHUTHBIM U3iydyeHueM Y @- 1 BUIUMON 00J1acTH
CIEKTpa.

23. Cnextpodotomerpus. 3akon byrepa-JlamGepra-bepa. Cxema ®3Ka KauecTBeHHbli U KO-
JINYECTBEHHBIN aHAJIN3.

24. KonebarenpHas cnekrpockonus (MK-crektpockomnusi). XapakTepuCTHYEeCKHE (BaJIGHTHO
CUMMETpPUYHBIE U aCCUMETpPUYHbIE, JeOopMallMOHHbIE) U cKelleTHhle KojeOaHusa. Cxema MK-
cnekrpoMeTrpa. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3.

25. AtomHO-abcopOunoHHas crieKTpockonus. Pe3oHaHcHOE m3nydyeHne. VICTOUHNKN pe30HaHC-
Horo u3nyuyenus (JIIIK u 6e3snextpoanas nammna). Cxema npubopa. Croco6s! aromusanuu. Ko-
JINYECTBEHHBIN aHAJIN3.

26. ATOMHO-3MHCCHOHHas crekTpockonus. [lomyuenue crnekTpoB ucnyckanus. Cxema npu6o-
pa. Ilporeccrl, mpoTekarIe B UCTOUHUKE BO30YKIeHUs. KaueCTBEeHHBIH M KOJIMYECTBEHHBIM
aHaJIN3.

27. Meron ¢poromerpun TuraMeHH. JIJist KaKUX JIEMEHTOB 1IeTIECO00Pa3HO HCIIOIB30BATh ATOT
METO/I.

28. Tlorenumomerpusi. MoHOMETpHsI. DJIEKTPOIBI, UCIIONIb3YeMbIe B ITOTeHInoMeTpun. Komiae-
CTBEHHBIN aHAJIN3 B MOTEHIIMOMETpUH. Y paBHeHne HepHera n Hukomnbsckoro.

29. Bomprammepomerpusi. KonmuecTBeHHBIN aHaIu3 B moysiporpaduu, ypaBHerne MibkoBuya.
ITonstporpamma.

30. NuBepcuonnas BoabTammepomerpus (MBA). OcHOBHBIE dTaItbl Iiporiecca ananu3a. [Ipe-
umymectBa MUBA nepen nonsiporpadueii.

31. Xpomarorpadus. Kinaccupukarus xpomarorpaguaeckinx MetooB. CYIIHOCTh METOA.

32. T'azoBas xpomatorpadus. [Tonsuxnas daza. XpomaTorpamma. XapakTepUCTHKH XpOMaTo-
rpadupoBanus. KauecTBeHHBIN U KOIMYECTBEHHBIN aHAU3.

33. ToukocnoiiHas xpomaTtorpadus. OTHOCUTENbHOE NiepeMelieHre naTHa. KauecTBeHHbIH 1
KOJIMYECTBEHHBIN aHAJIN3.

34. XKunkoctHas xpomarorpadus. [Ipuauun nogdopa cocraBa NoABMKHOM (hazbl. JloCTOMHCTBA
u npeumyiectsa BOXKX nepen razoBoii.

35. IIpobonoaroroBka. OCHOBHbBIE 3Tambl MOATOTOBKM MPOO K HCHBITAHHUSM: BBICYIIMBAHHE,
pasnoxkerue npo6. Kucnornas munepammsanus u CBU-munepanuzanus. JIocTOMHCTBA U HENIO-
CTaTKH.



Kpurepum ouenku:

OneHka 3HaHUU MO NUCHMIUIMHE HA SK3aMEHE Mpennoiaraet IudQepeHInpOoBaHHbINA
HOAXOJ K CTY/IGHTY, Y4ET €ro MHIMBHUIYalIbHBIX CIIOCOOHOCTEH, CTENEeHb YCBOCHHS U CUCTEMa-
TU3AIUH 3HAHUH y4eOHOTO Kypca, YMEHHUs JIeaTh ToKa3aTeJIbHbIE BBIBOABI U 0000meHus, Gpop-
MHPOBaHHS KOMIIETEHTHOCTEH.

OneHuBaeTCs HE TOJBKO IIyOWHA MOHMMAHUS OCHOBHBIX pa3JesioB yu4eOHOM MUCHIUILIN-
HBI, HO M [TOCEIIAeMOCTh JICKIIUI 1 Ta00paTOPHBIX 3aHATHUH, aKTUBHOCTD IIPH YCTHBIX ONPOCAX H
COJICPKATEIBHOCTh YCTHBIX OTBETOB.

[IIxana oneHuBaHus Kpurepuu onenku
OcBOEHBI TEOPETUUECKNE OCHOBBI JUCLUIUIMH, HEOOXOAUMBbIE IS
«OTaM4HO» (dbopMHUpOBaHHA KOMIETEHIMA. YMEET BBIMOIHATH HEOOXOAMMBIC
pacueTsl
JleMoHCTpUpYIOTCS c(hOPMUPOBAHHBIE, HO COAEpKallUe OTAEIb-
«Xopouio» HbIE TPOOETBl 3HAHUS TEOPETHUYECKUX OCHOB M 3aKOHOB. YMEHHE

BBIIIOJHATH PpaCYCThl C HC3HAUYUTCIbHBIMU OIIINOKaMHU.

@parMeHTapHOE 3HAaHME OCHOBHBIX pasnenoB xumuu. Hemocra-
TOYHBIC HABBIKA B BBIMOJIHEHUU XHMHYECKHUX PACUETHBIX 3a/ad:
«Y IOBIICTBOPUTEIBHO» | CTYJEHT UMEET HEKOTOPBIE NPEICTABICHUSA O CIIOCO0aX BBIPaXKe-
HUS KOHLEHTpAIMM PAacTBOPOB, 3HAET OTAEIbHbIE (POPMYIIBI IS
pacueToB, HO MPUMEHUTH UX JJI PEILIEHUS 33]1a4 HE MOKET.

OTcyTcTBUE 3HAHUM TEOPETUYECKUX OCHOB JUCUUIUIMHBI, HE00XO-
«HeynoBieTBOpUTEILHOY | AUMBIX JUIA (popmupoBaHHs KoMmmeTreHuui. OTCyTCTBHE YMEHHI
BBIIIOJIHATh PACUEThI

OHGHO‘-IHI)IG cpeacTBa il MHBAJIWJA0B U JIUML C OTPAaHUYCHHBIMU BO3MOXKXHOCTAMM 310pPO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHJIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpH H€O6XO)II/IMOCTI/I HHBaAJIMAaM W JiuaM C OrpaHUYC€HHBIMH BO3MOXHOCTAMMU 310PO-
Bbsl IPEAOCTABIISAETCS JOMOJHUTEIBHOE BpEeMS /7S TIOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpU NIPOBEJICHUU NPOLIETYPHl OLICHUBAHUS PE3YJIbTATOB 0O0YyUEHUsI UHBAJINUOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUUYECKUX
CpCacTsB, H€06XOI[I/IMI>IX HM B CBA3H C UX UHANBUAYAJIbHBIMU 0C06€HHOCT$[MI/I;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
N WHBAJIMAOB Ipoucaypa OUCHHUBAHUA PE3YJIbTATOB O6y‘-I€HI/I$[ Mo JUCHUITIIMHE MOXKET IMPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa olieHMBaHUSI PE3YJIHTATOB OOyUYEHUS MHBAIMIOB U JIUI[ C OTPaHUYECHHBIMHU
BO3MOXHOCTSIMM 3/I0POBbSl 110 JUCHMIUIMHE (MOIYJII0) MpeAycMaTpuBaeT MpeaoCTaBIeHUE WH-
¢dopMmaruu B popmax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbsI M BOCTIpUATHUS HH(POpMa-
M

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETHU3UPOBaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Yy-
YAFOTIUXCS.



5. Ilepe4yeHb OCHOBHOI M 1ONOJHUTEIbHON Y4eOHOH JIUTepaTypbl, HEOOX0AMMON 1JIs
OCBOEHMS IMCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHas JuTeparypa:

1. OcHOBBI aHATUTUYECKON XUMHUH: YUeOHUK [T CTYeHTOB By30B B2 T. T. 1 / [T. A. Bosnbmosa
u ap.]; mox pex. FO. A. 3onoroBa. - 6-u3g., nepepad. u gom. - Mocksa: Axkanemus, 2014. - 391 c.
2. OCHOBBI aHATUTUYECKON XUMHHU: y4eOHUK JIJs CTyAeHTOB By30B B 2 T. T. 2 / [H. B. AnoB u
ap.]; mox pen. FO. A. 3om0toBa. - 6-¢ u3n., nepepad. u gor. - MockBa: Akagemus, 2014. - 410 c.
3. 3osotoB I0.A. BBeneHre B aHATUTHYECKYIO XUMHIO [DJIEKTPOHHBIN pecypc]: yueOHoe moco-
oue/ F0.A. 3omoToB. — DnekTpoH.naH. — MockBa: U3garenbctBo «Jlaboparopus 3HaHui», 2016.
—266¢. — Pexxum noctyna: https://e.lanbook.com/book/84079

5.2 JlonojHUTENbHAS JTUTEpaTypa:

1. OOBeKThI OKpyKaoIIel Cpellbl U UX aHATUTUYECKUN KOHTPOJIb: yueOHOe mocolue A CTy-
JeHTOB BYy30B B 2KkH. KH.1 O0BeKThI OKpys)atomiei cpenpl. MeToabl 0TO0pa U MOArOTOBKH MPOO.
Mertonsl pa3aenenus u koHeHTpupoBanus / nox pen. T.H. [llexosuooit. — Mock. ['oc. yH-T um.
M.B. Jlomonocosa; Kybauckuii roc.yH-T. —KpacHomap: Apt-Oduc, 2007. — 348 c.

2. OOBEKTHl OKpY)KAIOIIEeH Cpellbl U UX aHATUTUYECKUN KOHTPOJIb: yueOHOe mocolue i CTy-
JICHTOB BY30B B 2KkH. KH.2 MeTobl aHanmm3a 00beKTOB OKpyxaromien cpezst / mox pen. T.H. Ie-
xoB1OBO#. — Mock. ['oc. yH-T uM. M.B. JlomonocoBa; Kybanckuii roc.yn-1. —Kpacunonap: Apt-
Oduc, 2007. — 380 c.

3. Bypbutna, M.JO. AToMHO-a0COpOIIMOHHBIN aHAIM3 ¢ aTOMU3AlMEN B IJIAMEHH: TEOpeTHYe-
CKHE OCHOBBI MeToJa W o0OopyaoBaHue: ydeOHOe mocobue / M-Bo 00pa3oBaHHS W HAYKU
Poc.®enepanuu, Kybanckuii roc.yH-T. — Kpacnonap: KyOGaHckuii rocy1apcTBeHHBII YHUBEPCH-
teT, 2010. - 95 c.

4. bypoutna, M.KO. AToMHO-a0cOpOLIMOHHBIN aHAIN3 ¢ AaTOMU3AIMEH B IUIAMEHHU: cXeMa aHallH-
32 ¥ YCIIOBHUSI ONPEICIICHHUS 3JIEMEHTOB: yueOHoe mocodue / M-Bo oOpa3oBaHus u Hayku Poc.
Oenepanun, Kybanckuii roc.yn-1. —Kpacnonap: KyGaHckuii rocynapcTBeHHBI YHUBEPCUTET,
2010. - 107 c.

5. Hronko, T.I'., [loTreHnmOMeTpUYECKHE METOJBI B aHAINU3E OOBEKTOB OKpYKaromieh cpeisl /
T.I'. Hronko, O.b. Boponora, H.A. Hukonaesa, B.B. Konmun. - M-Bo 00pa3oBaHusi 1 HayKu
Poc. ®enepanuu, Kybanckuii roc.yn-1. — Kpacnonap: KybGaHckuii rocynapcTBeHHbIH YHUBEPCH-
teT, 2014,

6. BrnacoBa, E.I'. AHanuTuyeckass XUMUS: XMMHUYECKHE METO/bl aHaiu3a [DJIEKTPOHHBIA pe-
cypc]: yueonuk / E.I'. BnacoBa, A.®. XKyxos, 1.®. Konocora, K.A. Komaposa; nox pen. Ilet-
pyxuna O.M., Ky3uenosoii JI.b. — Dnekrpon.nan. — Mocksa: M3narensctBo «Jlaboparopus 3Ha-
Hu», 2017. — 467c. — Pexxum noctyma: https://e.lanbook.com/book/97407

7. Yynpeiauna, J[.A. Ananutnueckas xumus: yue6. nocodue / J{.A.Uynpeiauna, JL.U. ITuns. —
M-Bo oOpa3zoBanus u Hayku Poc.®enepaunn, Kybanckuit roc.yn-1. — Kpacnonap: KyGanckuii
rocyaapcTBeHHbI yHuBepeurer, 2018. - 108c.

5.3. Ilepuoauyeckue u3iaHus:

«Kypnan ananutuueckoil xumum», «3aBojckas jaboparopus. JlmarHoctuka maTepua-
JOB», «AHINTHKA U KOHTpOJby», «MHkeHepHas skosorus», «lcnonp3oBanue u oxpaHa Hpu-
POIHBIX pecypcoB B Poccuny, «IKkonornueckue BeA0MOCTH», « IKOJIOrnueckre HopMmel. [IpaBu-
na. Uapopmanus»

6. IlepeueHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTu «AHTEepHeT»,
HEOOXOAMMBIX [IJIsl OCBOCHUS M CHUIIMHBI (MOLYJIs1)

WHTEepHET caliThl BEAYIUX TOCYyJapCcTBEHHBIX BY30B 1 HayuHbIX opranuszanuii PO: MI'Y,
CIIor'y, PXTY, HI'Y, Ky6I'Y, PAH P® u np., a Takxke 3apyOexHble BeAyllue Hay4dHbIE U
yueOnbie nentpel: NBS USA, MTI UK, ChLab Japan, NSRDS u ap.; http://www.iupac.org/,
http://www.anchem.ru/literature/, www.chemport.ru, http://www.xumuk.ru/,
http://www.Himhelp.ru


https://e.lanbook.com/book/84079
https://e.lanbook.com/book/97407
http://www.iupac.org/
http://www.anchem.ru/literature/
http://www.chemport.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/

7. MeToauvecKkue yKa3aHus sl 00y4alOIUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIs)

VYcnennoe 0CBOCHUE AUCHUILIMHBI IIPEINoiaraeT akTHBHOE, TBOPUECKOE YUaCTUE CTYACH-
Ta MyTeM IIaHOMEPHOI1, TOBCETHEBHON pabOTHI.

Paboma c koncnexkmom nexkyuii

[IpocMOTpeTh KOHCHEKT HEOOXOIUMO Cpa3y MOCIIe 3aHATHI, OTMETUTh MaTepHUa KOHCIEK-
Ta JIEKLUH, KOTOPBIMA BBI3BIBAET 3aTPyAHEHUS ISl MOHUMaHUs. [lonbITaTbcsi HAMTU OTBETHI HA
3aTpyJHUTENbHBIE BOIPOCHI, UCIONB3YSd PEKOMEHAYEMYIO JuTeparypy. Ecinu camocTosTensHo
HE ynaeTcs pa3oOpaThCs B Marepuale, ChOpMyIUpPOBATh BOMPOCH U OOPATUTHCS 33 MOMOIIBIO K
MpernoaaBaTeio Ha KOHCYIbTAllUU WK OMMKaNIIel JeKIuH.

Perynsipuo oTBOAMTH BpeMs AJig MOBTOPEHUS MPOUIEHHOIO Marepuaina, MpoBepsis CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuix pabom

[lepen mocemenrem nadboparopu HEOOXOIUMO U3YUYHTh TEOPUIO BOIPOCA, MpeAroarae-
MOTO K UCCJICJIOBAHHIO, 03HAKOMHUTHCSI C PYKOBOJICTBOM TIO COOTBETCTBYIOIIEH pabOTe M MO/ O-
TOBUTH MPOTOKOJI MIPOBEJICHUSI pa0OTHI, B KOTOPBI 3aHOCUTCS:

— Ha3BaHHE padoThl;

— 3aroTOBKH TaOJHII [Tl 3aMOJHEHHSI SKCIIEPUMEHTAILHBIMH TAHHBIMU HAOIIOICHU;

— YpaBHEHHS XMMHUYECKHX PEaKIUil MpeBpaIleHUid, KOTOphle OyIyT OCYIIECTBICHBI IPHU BHI-
MOJIHEHUH SKCIIEPUMEHTA,

— pacueTHble (HOPMYIIbI.

OdopmiteHre 0TYETOB JOIDKHO POBOJUTHCS TIOCIIE OKOHYAHUS paOOTHI B J1a00OPaTOpHH.

JI71s TOATOTOBKM K 3alllUTe OTYeTa Mo J1abopaTopHO paboTe cienyeT MpoaHAIU3UPOBATh
AKCIIEPUMEHTAJIbHBIE PE3YJIbTaThl, COTIOCTABUTh UX C U3BECTHBIMU TECOPETUUCCKUMHU TOJIOKEHH-
MU WA CIIPABOYHBIMH JAHHBIMHU, 000OLIUTH pPe3yabTaThl MUCCIEAOBAHUN B BUJEC BHIBOJIOB IO
pabore.

Iloozomoexka Kk KOHmMPOILHBIM padomam

KoHnTposnbHast paboTa BBINOIHAETCS B (POPME MTUCEMEHHOTO OTBETA HA BOMPOC 3a/IaHUS HIIH
pemenus 3agaun. CoaepkaHue MOATOTOBICHHOTO CTYJCHTOM OTBETa Ha MOCTaBJICHHBIN BOMPOC
JIOJDKHO TTOKa3aTh 3HaHWE aBTOPOM Teopuu Bompoca. [IpakTuueckue 3amaHusi, BBIHOCUMBIE HA
KOHTPOJIbHYIO paboTy, COCTaBI€Hbl HAa OCHOBE YIPaKHEHWW W 3a/lad, BBIOJIHABIIUXCS B
TEUCHHE CeMeCTpa. PeKOMEHIYeTCsl BEPHYTHCS K OTHM YIPAKHCHHUSIM W YTOYHHUTH WX
BBITIOJTHEHHE TIPU MOJATOTOBKE K KOHTPOJIbHOM paboTe. Cienyer oOpaTuTh BHUMaHUE Ha TO, YTO
BBITIOJIHSIEMOE  3aJlaHUE JOKHO OBITh TOJKPEIUIEHO OOBSACHEHHEM TOrO0 WM HWHOTO
npeiaraeMoro pemieHus. [Ipu Hanuuuu BONMpOCOB, Mepel KOHTPOJIbHON paboToil HE0OX0AUMO
MIPOKOHCYJIBTUPOBATHCS C MPETIOIaBATEIIEM.

Memoouueckue pekomenoayuu K coaue 3auema

CrynenTsl 00s13aHbI CIaTh 3a4€T B COOTBETCTBHH C PACIIMUCAHUEM U YYEOHBIM TUTAHOM. 3a-
4eT sBIsSETCS (POPMOM KOHTPOJS YCBOCHHS CTYACHTOM Y4eOHOU mporpamMmbl MO AUCIHILIAHE
WJIM €€ YaCTH, BBITIOJHEHUS MPAKTHYECKUX, KOHTPOJIbHBIX, peepaTUBHBIX padoT.

PesynpTar cnaum 3auera Mo MpoCIyMIaHHOMY KYpPCY JTOJKEH OLIEHHWBATHCS KaK UTOT Jies-
TEITLHOCTH CTYJEHTA B CEMECTPE, a MMEHHO - IO TOCEIAaeMOCTH JICKIIUMA, Pe3yIbTaTaM padoThl
Ha MPAKTUYECKHUX 3aHITHUSIX, BHITIOJHEHHS CaMOCTOSTENbHON paboThl. [lpu 3TOM momyckaeTcs
Ha 04HOH (hopme 0OyueHus npomyck He Oonee 20% 3aHATUH, ¢ 00s13aTENBHON OTPaOOTKOM Mpo-
MyIEHHBIX ceMUHApPOB. CTYIEHTHI, Y KOTOPHIX KOJIHYECTBO IMPOITYCKOB MPEBBIIIAET YCTAHOB-
JIEHHYIO HOPMY, HE BBITIOJHUBIINE BCE BUIBI PAOOT M HEYAOBIETBOPUTEIHHO paboTaBIIne B Te-
YEHHE CeMeCTpa, MPOXOAIT coOeceIoBaHUE C MPerojaBaTeNieM, KOTOPBI ONpannBaeT CTy/IeHTa
Ha TPEJIMET BBISBIICHUS 3HAHUS OCHOBHBIX TTOJIOKCHHUH JTUCITUTUIAHBI.

Iloozomogka Kk npomescymouHol ammecmayuu

K mpomexyTodHO# arTecTauu CTYJASHT JAOIYCKAETCs MPU YCIIOBUH BBITTOTHEHUS yueO-
HOTO IJIaHa!
® TIOCCIICHHUE JICKIIHIL,



e BBHINOJHEHUE U 0OopMIICHHE JT1a00paTOPHBIX padoT;
e BBINTOJHEHUE WHANBUYATBHBIX 3aJaHNH [T CAMOCTOSATENLHOM padoThI;
e OTYET M 3aIKTa Ja0OPATOPHBIX 3aHATHHA.

Bompocsl 11 HOATOTOBKM K = IPOMEXKYTOYHOH — aTTeCTallMd  COCTAaBIIIOTCS B
COOTBETCTBUHM C COJEP)KaHUEM IUCIMIUIMHBI «XUMHSI», UMEIOTCA B pabodeld mporpamme U
BBIJIAIOTCS] CTYJCHTaM HE IO3/HEe, YeM 3a MECsIl J0 OKOH4YaHus cemectpa. [Ipomexyrounas
aTrecTanus craércs 1o OwieTaM, YTBEpKICHHBIM M IMOAMUCAHHBIM 3aBEAYIOIINM Kadeapoil.
[Ipn mOATrOTOBKE K MPOMEKYTOYHOM aTTECTALUH 00S3aTEIFHO HE TOJIBKO MOBTOPSTH JICKIIUHU, HO
U U3ydaTh MaTepuaq 10 Yy4yeOHMKaM B COOTBETCTBMM C YKa3aHUSMH, CJIEIaHHBIMU
npernoaaBaTenaeM Ha Jeknuax. [loMumo Toro, cieayer BHUMATEIbHO M3YYUTh U OQOPMIICHHBIE
nabopaTtopHbIe pabOTHI.

B ocBoeHWM MUCHUIUIMHBI WHBAIHIAMU W JIMIAMUA C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAWBUIYyallbHas ydyeOHas pabora (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEIFHOE pa3bsICHEHNE YIeOHOTro MaTepuaia.

WMHauBUyalbHbIE KOHCYJIBTAIUU TI0 TPEIMETY SIBJISIOTCS BaXKHBIM (AKTOPOM, CIIOCO0-
CTBYIOIIIUM WHJIWBHIyaJTU3aIMHA OOYUCHHS U YCTAHOBIICHUIO BOCITUTATEILHOTO KOHTAKTa MEXKITY
npernoiaBaTesieM U 00YYaroIUMCs HHBAIUIOM HIIH JHIIOM C OTPaHUYCHHBIMH BO3MOKHOCTSIMU
3JI0pOBBSI.

8. Ilepeyenr MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YEeMbIX MPH OCYIIECTBJICHUH
00pa30BaTeILHOIO MPOUECCa MO0 AMCHHUILINHE (MOLYJII0)

8.1 Ilepeyennb HEOOXOAMMOIO JIMIIEH3HOHHOT0 MPOrPAMMHOI0 o0ecreYeHust

B Kkypce 1a0oparopHbIX pabOT HCIOIB3YETCS CIEIYIOIIEe MMPOrpaMMHOE O0eCIeYeHHe:
Microsoft Office (Word, Excel). Crnennanu3upoBanibie 00y4aroiie KOMIIbIOTEPHBIE TPOrpaM-
MBI 10 OT/IEJIBHBIM Pa3jiesiaM WiId TEMaM He UCIIOJIb3YFOTCSL.

8.2 TlepeyeHb HeOOXOAUMBIX MH(POPMALHOHHBIX CNPABOYHBIX CHCTEM U COBpPEMEH-
HBIX NPodecCHOHATBHBIX 023 JAHHBIX
1. DnexTpoHHast 6MOAMOTEYHAs cUCTeMa U3AaTenbeTBa «JIaHb»
2. DnektponHas Oubmmoreunas cucrtema «tOpaiT»
3. denepanbHas rocyaapcTBeHHas MH(opManuoHHas cuctema «HaruoHanbHas 3JI€KTpOHHAs
6ubanorexa» https://H306.pd
4. baza nanubix Hayunoii snexrponHoit 6nbmmorexkn eLIBRARY.RU https://elibrary.ru/
5. baza  OTKpBITBIX  JaHHBIX  MwuHHCTEpcTBa  TpyAa U COIMAJbHOM  3aIIMUTHI
P® https://rosmintrud.ru/opendata
6. ba3a maHHBIX MPoQeCcCHOHANBHBIX CTaHAaPTOB MUHHCTEPCTBA TPYa U COIMAIHHOMN 3aIUThHI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/
7. Ba3pl nanHBIXx MUHHCTEPCTBA SKOHOMHUYECKOT0 pa3putus PO http://www.economy.gov.ru
8. O¢wurmanbHpIi caiT DeepallbHOTO areHTCTBA 10 TEXHUYSCKOMY PETyJIUPOBAHUI0 U METPO-
noruu http://protect.gost.ru/

9. MarepuajibHO-TeXHMYecKasd 0a3a, HeoOXoaMMasi JJIsl OCyLIeCTBJICHUsI 00pa3oBa-
TeJbHOTI0 NMPoLecca no JMCHUIINHe (MOYJII0)

MaTCpI/IaHBHO-TCXHI/I‘{eCKOG obOecrieueHue JAUCIHHUITITHHBI

No Bug pabor
(MOmymIsl) ¥ OCHAIIEHHOCTh

1 JlexunoHHbIe 3aHATUs | JIeKIMOHHAs ayauTOpHs, OCHAIICHHAs MPEe3eHTAIMOHHOM
TEXHUKON (TMPOEKTOpP, IKpaH, KOMIbIOTEP/HOYTOYK) U COOT-
BETCTBYIONIUM NporpaMMHbIM obecrieuenuemM (I10) (234C).

2 JlabopatopHbie Yyebnble 1abopaTopun, OCHAIIICHHBIC JTAOOPATOPHOM MOCYI0M,
3aHATUSA pEeaKTHBaMHU U NpUOOpaMH, MO3BOJISIOIIMMH IPOBOJIUTH UCCIIE-



https://нэб.рф/
https://elibrary.ru/
https://rosmintrud.ru/opendata
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://protect.gost.ru/

JOBaHUSl XMUMUYECKHUMU U (U3UKO-XUMHUYECKUMH METOJIAMH,
npeIHa3HauYeHHbIE Ul MPOBEACHUS JIAOOPAaTOPHOTO MPAKTH-
KyMa: KOJIOPUMETP (POTOIICKTPUUCCKUN KOHIECHTPAIIHOHHBIN
K®K-2 MII unmu cnektpodoromerp LEKI SS1207; pH-metp-
nonomep «Ikcnept-001»; Bechl Texnmdyeckue BJIKT-500g9-M
(415C, 252C).

CamocTrosTenbHas
pabora

UuTanpHbli 3aJ1, 3aJ1 MEPUOUYECKUX M3JIaHM, 3al A0CTyIa K
AJIEKTPOHHBIM pecypcaM Katanoram oubnmoreku ®I'BOY BO
"KyoI'Y", ayautopust 1jis caMOCTOSITEIIBHOM PabOTHI CTYIEH-
TOB, OCHAILICHHAsA KOMIIBIOTEPHOM TEXHHUKON C BO3MOXKHOCTBHIO
MOJKIIIOYEHHUA K ceTu “MHTepHEeT”, C COOTBETCTBYIOIIUM IIPO-
rpaMMHBIM OO€CTi€YeHUEM, C MPOTPaMMOM SKPAHHOIO YBEIIH-
YeHUsI U 00EeCIeUeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO MH(pOpMa-
IMOHHO-00pa3oBaTenbHyt0 cpeny ynusepcurera (431C, 401C)

I'pynnoBeie (MHIUBH-
JyallbHbIE) KOHCYJIbTa-
005051

Aynurtopus 234C, 252C

Tekymmid  KOHTPOJIb,
MIPOMEXYTOUHAsl aTTe-
cranus

Aynurtopus 234C, 252C




