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JINCT OJIOBPEHUSA U COTJTIACOBAHUS PABOYEN ITPOTPAMMBI

Pa3paboTunk(1) mporpaMmBbI:

JIOLICHT, K.X.H., IBanknHa O.M.
JIOLEHT, K.X.H., Kypynuna I M.

Penenzent(b1):
(TIpu HAJTMYHHN)

Pabouast mporpaMma AUCHUIUTHHBL (MOIYJIS, TIPAKTUKH)
AHaIUTHYeCKAs] XUMHS U (PU3NKO-XUMHYECKHE MeTOIbI aHAIN32

paspaborana B coorBercTBUu ¢ ®T'OC BO:

denepanbHbIi rocy1apCTBEHHBIH 00pa3oBaTeNbHbIH CTAHAAPT BBICIICT0 00pa3oBaHus - OaKaiaBpHaT 110 HAIIPABJICHUIO IOATOTOBKH
18.03.01 Xummueckas TexHonorus (mpuka3z Munooprayku Poccuu ot 07.08.2020 1. Ne 922)

COCTaBJIeHa HA OCHOBaHWH y4eOHOTO IUTaHa!

o HarpasieHuto 18.03.01- Xumudeckast TEXHOIOTUS

npouiIh - XUMUYECKUN HHXKUHUPUHT U HU(PPOBBIE TEXHOIOTUH
IIpoduis: XuMudeckuit HHKHUHUPUHT U TU(PPOBBIE TEXHOIOTUH

YTBEPKACHHOIO yuéHbIM coBeTOM By3a 0T 31.08.2022 mpotokon Ne 1.

Pabouas mporpamma oo0peHa Ha 3aceqanuu Kadenpor:
Xumusi, TEXHOJIOTUS U 000PYIOBAHUE XUMHICSCKUX POH3BOICTB
3aB. kadenpoi, 1.x.H., npdeccop kapenpbt BXTO Bytos I.'M.nmpotokon Nel 30.08.22

COIJIACOBAHO:

Beuepnwmii paxymnsTer

Ipencenatens HMC ¢akynsrera Jlanmmaa C.B.

ITpotokon 3acenanns HMC ¢akynstera Ne 1 ot 31.08.2022 T.

Pabouas mporpamma TUCIMITIHHEI (MOTYJIsS, TPAKTHKH) akTyanu3uposana 31.08.2023



1. IEJIM 1 3AJAYY OCBOEHUSA JUCHUTIJIUHBI (MOAYJIS1, IPAKTHUKNA).

B THII ITPAKTUKHA. CIT b 1 ®OPMA (®OPMbD EE ITPOBEJTEHUSL
JucuurirHa « AHATATHYECKas! XUMHS U PU3UKO-XUMHYCHCKHE METOBI aHAJIHM3ay SIBISIETCS 0a30BOH TUCIUILTHHON
MaTeMaTHYeCKOro U ecTecTBeHHO-Hay4yHoro nukia (b1.511).

HEHLIO Kypca ABJISICTCS OCBOCHHUC CTYACHTAMU TCOPETUUCCKUX OCHOB PA3JIMYHBIX aHAJTIUTUICCKUX U (I)I/ISI/IKO-XI/IMI/IHECKI/IX
METOAOB U UX IPUMCHCHHUEC JIsI PEIICHHUS KOHKPETHBIX TEXHOJIOTMYCCKUX 3a4a4, MIPUMEHCHUC 3TUX METOA0B B ITPOBCACHNHN
HAay4YHBIX HCCIICIOBAHNM.

2. MECTO JUCIIMIIJIMHBI MO Y JIA, ITIPAKTUKH) B CTPYKTYPE OBPA3ZOBATEJIbHOU ITPOI'PAMMBI

IMuxn (paznen) OIT: | b1.0

2.1 | TpeOoBaHus K MPeIBAPUTEILHOI MOATOTOBKE 00y4alOIerocs:

2.1.1 | MaremaTtnka

2.1.2 | UnxenepHas rpaduka

2.1.3 | dusuka

2.2 | AucuMnauHbI (MOAYJIM) U MPAKTUKH, JIs1 KOTOPBHIX 0CBOEHHE JAHHOI TMCIUIIIUHBI (MOYJ/I51) HEOOXOAMMO KaK
npealecTByoIee:

2.2.1 HepCHCKTI/IBHBIe TCXHOJIOTHH nepepa60TI<H MMPOMBIIIJICHHBIX OTXOJ0B

2.2.2 | TloaroToBKa K MPOIEAype 3alUThI U 3allIUTa BBITYCKHON KBATH(UKAITHOHHON padoThI

2.2.3 | LludpoBble CHCTEMBI YIIPABICHAS XHUMUKO-TEXHOIOTHISCKUMH TIPOIIECCaMHU

3. KOMIETEHLIUY OBYYAIOLIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLUIIJIMHBI
(MOJYJISI, IPAKTHKH)

OIIK-2.1: IlemoHCTPHPYET HOHMMAHHE NPOPECCHOHAIBHOH 00/1aCTH M TOTOB O0CYLIECTBJIATH OTAe/IbHbIC BU/AbI
HCCIeI0BaHNIl B paMKAaX MOCTABJICHHBIX 32124 M 0OPMIIATH pe3yJbTaThl N0 32JaHHBIM apaMeTpaM

PC3yJ’ILTaTBI 06yquI/m: I[eMOHCTpI/IpyeT IIOHUMaHHUEC HpOd)eCCPIOHa.HLHOfI 00J1aCTH U TOTOB OCYIICCTBJIATDh OTACIbHBIC BUIBI
HCCIIeOBaHUH B paMKax IMMOCTAaBJICHHBIX 3a4a4 U O(bOpMJ'I?ITL PE3YJIbTATHI 110 3aJaHHBIM IIapaMeTpamM

OIIK-2.2: Biaseer HaBbIKAMM BbINOJIHEHHS] BCIIOMOraTeJbHbIX pa0oT NPH NPOBeJeHNH HAYYHBIX HCCJIe0BAHMII 10
CTAHIAPTHBIM METOJUKAM

Pesynbrate!r 00yuenns: Braneer HaBbIKaMU BHIIOTHEHHS BCIIOMOTATEIBHBIX PA0OT IPH MIPOBEACHUN HAYYHBIX HCCIEJOBAHMUIT IO
CTaHapTHBIM METOJUKAM

OIIK-2.3: BoiOupaeTr TeXHHYECKHE CPEICTBA U METOAbI HCIIBITAHUIA (M3 HA00Pa UMEIOIIMXCS) ISl peleHns 3a1a4

npogeccuoHAIbLHOI 1eATeJIbHOCTH

PesynbraTel 00ydeHus: BeiOupaer TeXHIIECKHE CPECTBA U METOBI HCITBITAaHWH (M3 Ha0Opa MMEIOIINXCS) TS PEIICHUS 3a1aq
MpoQecCHOHANBEHON IeSTETbHOCTH

4. CTPYKTYPA, COAEP)KAHUE U ®OPMbI KOHTPOJISI AUCHUIIJINHBI (MOAYJISA, TIPAKTUKH)

Kon HaumeHoBaHUe pa31esioB U TeM /BU/I 3aHATHS/ Cemectp / | YacoB | Komnerenn ®opma
3aHATHA Kypc HH KOHTPOJISI
(HammeHoBan
ue
OLIEHOYHOT'0
cpencrBa)
Pa3znen 1. BBEJEHHUE. OCHOBBI KAYECTBEHHOI'O
AHAJIM3A.
1.1 IIpenmer u 3apauu, 3HaueHUe aHanuTHYecKoi xumun. [lonstue o 2 0.5 OIIK-2.1 3, K.p.

KauyeCTBEHHOM U KOJMUECTBEHHOM aHasu3e. MeToIbl aHamu3a OIIK-2.2
(xumudeckue, pusmdeckne, GHU3UKO-XUMIYECKHUE). OIIK-2.3

AHaNUTHYECKUE PEaKINU, UX CIIEIH(QUIHOCTD U
YYBCTBUTENBHOCTh. AHATTUTHYECKAsl KIacCU(PUKALIS HOHOB.
CucremaTu4eckuid U IpoOHBINA aHanu3.JIekuus-
npe3eHTanys. /JIex/

Pasnen 2. PABHOBECHE B TOMOT'EHHBIX CUCTEMAX.
PACTBOPBI 2JIEKTPOJIUTOB.




2.1 XUMHYECKOe PAaBHOBECHE B TOMOTCHHBIX CHCTEMaX. 3aKOH 0.5 OIIK-2.1 3, K.p.
JieicTBrsl Macc. BBIBOJ] KOHCTAHTBI paBHOBECHUS. AKTUBHOCTD OIIK-2.2
HOHOB, KO3(GHUINEHT aKTUBHOCTH. MloOHHAas cHita pacTBopa. OIIK-2.3
Pacuér xorddurnmenta akruBHOCTH. KHCIOTHO-0CHOBHOE
pasnoBecue; pH u pOH pactBopa. Beruncienue pH B pacTtBopax
CHJIBHBIX U CJIa0BIX KUCIIOT U OCHOBaHHHU. By(epHbIe pacTBOpEL.
CymaocTs OydepHoro netictus. Beraucnenne pH 6ydepHbIx
pactBopoB. IIpimenenne OyhepHBIX pacTBOPOB IIPU MPOBEICHUH
KauyeCTBEHHOT'0 U KOJIMYECTBEHHOTO aHau3a. [ uaponus coneil.
Brrancienue creneHn 1 KOHCTaHTHI THAPOIN3a
TUJIPOIU3YIOUINXCS COJICH. Y CIIOBHS YCHIICHUS U TTOAABIICHUS
ruaponusa.Jlexuus-npesenramnus. /Jlex/
Pa3ngen 3. TETEPOI'EHHBIE PABHOBECHSI B CUCTEME
OCAJIOK-HACBIIIEHHBI PACTBOP.
3.1 HacslieHHble ¥ HEHACHILIEHHBIE pacTBOpEL. IIponsBeneHue 2 OIIK-2.1 3, K.p.
pacTBOPUMOCTH. Y CIIOBUSI 00pa30BaHMs 0CAIKOB. PacTBOPHMOCTS. OIIK-2.2
DaxTOphl, BIUAIONIUE HA PACTBOPUMOCTH 0CaKOB. Peakiiuu OIIK-2.3
OCaX/ICHHS B aHAJMTHYECKOH xumun.JIekunsa-nipesenranus. /JIex/
Pa3nen 4. TPABUMETPUYECKHUU AHAJIN3.
4.1 CyIIHOCTh, METOMIBI U 00JIACTh MPUMEHEHHSI TPaBUMETPUIECKOTO 1 OIIK-2.1 3, K.p.
aHanu3a. Meroasl ocaxkaenns. OCHOBHBIE OIepaiii METO/1a OIIK-2.2
ocaxkaeHus1. MexaHu3M oOpa3oBaHUs U CBOMCTBA OCAJKOB. OIIK-2.3
Coocaxnenue. Beibop ocamurerns. [IpoMbeiBaHue U GHIBTPOBAHUC
ocaJIkoB. BricymmBaHue U IMpokaMBaHie 0CaKkoB. BeramciaeHus
B TpaBUMETPHUECKOM aHanm3e. /JIex/
4.2 1. Obuiee 3HaKOMCTBO ¢ Jaboparopueii. TexHnka 6€30MacHOCTH U 4 OIlK-2.1 3, K.p
rpaBuiia paboThl B XUMUYECKOW 1ab0paTOpuH. OIIK-2.2
2. YCTpOHCTBO TEXHO-XMMHUYECKUX M aHAJTMTHYECKUX BECOB. OIIK-2.3
IIpaBuia B3BemMBaHUS HA BECax.
3. JJabopatopuas pabora Ne 1. Onpeznenenue conepkaHus xene3a
B PAacTBOPE I'PaBUMETPUUECKUM METOOM.
/J1ad/
4.3 Kontponbnast pabota Ne 1, gacte 1. Penienue 3amaq mo pacuery 20 OIIK-2.1 3, K.p.
HMOHHOH, CUJIbI aKTUBHOM KOHLEHTpaLUU HOHOB, pH pacTBOpOB, OIIK-2.2
CTEMEHU U KOHCTAHTBI JUCCOITUAIINH CIIA0BIX JIEKTPOJIUTOB, OIIK-2.3
IIPOM3BE/ICHNS Pac-TBOPIMOCTH M PaCTBOPUMOCTH OCAIKOB,
pacderaM B IpaBIMETPHUIECKOM MeToxe aHamm3a. /Cp/
4.4 Ionroroka k 3amure nadopaTopHoii padotsl Ne 1 /Cp/ 2 OIlK-2.1 3, K.p.
OIIK-2.2
OIIK-2.3
Paznen 5. TATPUMETPUYECKHUU AHAJIN3
5.1 CyIHOCTb ¥ OCHOBHBIE MOHATUS TUTPUMETPHUECKOTO aHAIIN3A. 1 OIIK-2.1 3, K.p.
Knaccudukarms MeTomoB 1o XapakTepy IMPOTEKarOMUX peaknuii u OIIK-2.2
croco0aM BBIIOTHEHUS TUTpoBaHus. CTaHJapTHBIE PACTBOPHI U OIIK-2.3
BemectBa. CocoOBI IPUTOTOBIICHUS CTAHIAPTHBIX PACTBOPOB.
Pacuérsl B THTpEMeTpHYecKOM aHamm3e. JIeKius-
npesenranus. /JIex/
Pazngen 6. METO/J KHCJIOTHO-OCHOBHOI'O
TUTPOBAHUS
6.1 CyIIHOCTh KHCIOTHO-OCHOBHOTO THTPOBAHHUS U 00J1aCTh 1 OIIK-2.1 3, K.p.
NIpUMEHEHUs. TUTPaHThI METO/IA U IEPBUYHBIE CTAHJAPTHBIE OIIK-2.2
BeulecTBa. KucnoTHO-0CHOBHBIE MHHAMKATOPEL. Teopus OIIK-2.3
nHaukatopoB. MHTepBas nepexoaa okpacku u pT unaukatopa.
KpwuBble THTPOBaHMS CHIIBHBIX M CTA0BIX KUCIIOT ¥ OCHOBAHUI 1
UX 3HAYCHUS IS BEIOOpA MHIUKATOPOB U YCIOBHH THUTPOBAHHUS.
TutpoBaHue pacTBOPOB COJIEH 1 MHOTOOCHOBHBIX KHCIIOT.JIekius-
npe3eHTanys. /JIex/
6.2 Jlabopatopnas padota Ne 2. Onpenenenue conepxxanns NaOH B 4 OIIK-2.1 3, K.p
pacTBOpE IWIETOUYN METOIOM KHCIOTHO-OCHOBHOTO OIIK-2.2
TuTpoBanusl. /J1a6/ OIIK-2.3
6.3 IToaroroBka k 3amure 1adopaTopHoit pabotsl Ne 2 /Cp/ 5 OIIK-2.1 3, K.p.
OIIK-2.2

OIIK-2.3




Paspnea 7. IIpakTnyeckue 3aHATHA

7.1 Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB, PACUETHI B 2 OIIK-2.1 3, K.p.
TUTPUMETPUUYECKOM aHanu3e (MpsmMoe, 00paTHOE TUTPOBA-HUE U OIIK-2.2
METOJ 3aMEUIEHUS; METO/IBI KUCIIOTHO-OCHOBHOTO TUTPOBAHUS, OIIK-2.3
OCaK/ICHHSI, KOMIUIEKCOHOMETPHUH, OKHCIHTEIIHHO-

BOCCTAHOBUTEIHHOr0 TUTpOoBaHus. /I1p/
Pazngen 8. KOMINIEKCOHOMETPUYECKHWU METO/Q
AHAJIN3A.

8.1 CynurHocTs MeTo1a KOMIUTEKCOHOMETPHH M 00J1aCTh 1 OIIK-2.1 3, K.p.
npuMeHeHus. IIoHsaTHEe 0 KOMILIEKCOHAX U BHYTPUKOMILIEKCHBIX OIIK-2.2
coeHeHUsAX. MexaHn3M 00pa3oBaHUsl KOMIUIEKCOB HOHOB OIIK-2.3
METaJUIOB ¢ KOMIUIEKCOHaMU. Y CIIOBUS
KOMILICKCOHOMETPHYECKOTO TUTPOBaHUsI. KprBbIe THTPOBAHUS U
WHAMKATOPBI MeToAa. MeXaHn3M AeHCTBHS MEeTaNIOPraHMYeCKUX
uHIUKaTopoB. Jlekius-npeseHranus. /JIex/

8.2 ITomroroBka k 3amure 1adopaTopHoi pabotsl Ne 3 /Cp/ 5 OIlK-2.1 3, K.p.

OIlK-2.2
OIIK-2.3

8.3 JIabopaTopHas pabota Ne 3. OnpeneneHue conep>kaHus HUKEIS B 4 OIIK-2.1 3, K.p
pacTBOpE METOJIOM KOMILIEKCOHOMETPHUYECKOTO OIIK-2.2
TuTpoBanusl. /J1ab/ OIlK-2.3
Paznen 9. OKUCJIUTEJIBHO-BOCCTAHOBUTEJIBHOE
TUPOBAHHUE.

9.1 Teopernueckue ocHOBBI MeToa. OCOOCHHOCTH OKUCITHTENBHO- 1 OIIK-2.1 3, K.p.
BOCCTaHOBUTEINIbHBIX peakiuidi. OKUCIUTETHHO- OIIK-2.2
BOCCTaHOBUTEIIbHBIEC TOTEHIIHANBI. Y paBHeHHe HepHera. OIIK-2.3
Onpenenenne HaMpaBIeHUSI OKUCIUTEIbHO-BOCCTAHOBHTEIIEHBIX
peakuuii. BiusiHre KOHIEHTPALUHU BEUIECTB U PEAKLMH CPeIbl Ha
HanpabjeHue peakuui. M3MeHeHue oKUCIUTeIbHO-

BOCCTAHOBHUTEIIFHOTO ITIOTEHIIHAJIA B TIPOIECCE TUTPOBAHMS.
KpuBble OKUCTUTENBHO-BOCCTA "HOBUTEIBHOTO TUTPOBAHUS U X
aHanu3. PUKCUPOBaHUE TOUKU SKBUBAJIEHTHOCTH B METOaX
OKHCIICHUA-BOCCTAHOBIEHHS. OKHUCINTEIFHO BOCCTAHOBUTEIIBHBIE
(penoxc-) naaMKaTopel. Kitaccudukanms MeTo10B OKHCIUTEIEHO-
BOCCTAHOBUTEIBHOIO TUTpOBaHMA. [lepMaHraHaToMeTpHs: o01as
XapaKTEepUCTUKA METO/1a, IPUTOTOBJIEHUE paboYero pacTBopa
IIepMaHTaHaTa Kajisg ¥ yCTaHOBKa ero TUTpa. IIprMeneHne
METOIOB OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO THTPOBAHHSI.
Buxpomaromerpusi: o0Imas XapaKTepucTHKa METO/Ia, ero
TIpUMEHEHHUE JJIS OTIPEICIICHNS COJePKaHus JKele3a B pyiax 1
crmaBax. MogoMeTpust: IpUroToBieHne pabounx pacTBOPOB,
yCTaHOBKa TUTpa pabouero pacTBopa THOCyb(ara HaTpus. /JIex/

9.2 JlaGoparopHnas padora Ne 4. OnpenencHue conep>kaHus XpoMa B 4 OIIK-2.1 3, K.p.
pacTBope Ouxpomara Kajus METOIOM OIIK-2.2
nepMaHraHatomerpun. /J1a6/ OIIK-2.3

9.3 IMonroroBka k 3ammre nadopatopHoii padotsl Ne 4 /Cp/ 5 OIK-2.1 3, K.p

OIIK-2.2
OIIK-2.3

9.4 KonrtponbHas padota Ne 1, gacts 2. Pemenne 3a1a4 Ha 43 OIIK-2.1 3, K.p
TIPUTOTOBJIEHUE PACTBOPOB, PACUETHI B TATPUMETPUYIECKOM OIIK-2.2
aHanuse (mpsMoe, o0paTHOe TUTPOBA-HUE U METO/]] 3aMEIIECHUS,; OIIK-2.3
METOABI KUCIOTHO-OCHOBHOIO TUTPOBAHHUS, OCAXKAECHUS,

KOMIUTEKCOHOMETPHH, OKHCIHTEIIFHO-BOCCTAHOBHTEIILHOTO
tutpoBanus. /Cp/

9.5 JIabopaTopHast pabota Ne 5. OnpeneneHue conep kaHus skenes3a B 4 OIIK-2.1 3, K.p
pacTBope coir Mopa MeToioM XpoMaToMeTpuH. /J1ad/ OIlK-2.2

OIIK-2.3

9.6 ITonroroBka k 3amure J1abopaTopHEIX padoT Ne 5, 6 /Cp/ 2 OIIK-2.1 3, K.p
OIIK-2.2
OIIK-2.3

Paznen 10. BBEJEHHUE




10.1 Beenenue. Lenu u 3agaun xkypca @XMA. OcoOeHHOCTH H 0.25 OIIK-2.1 3, K.p.
obnactu npumenenuss ®XMA, ux KpaTkasi XapaKTepUCTHKA. OIIK-2.2
OcHoBHBIe IpHeMBI, nenonszyemble B DXMA. Knaccudukaris OIIK-2.3
meTonoB B DXMA . Jlekuusi-nipe3entanms. /JIex/
Pazpen 11. SJIEKTPOXUMHWUYECKHE METO/bI
AHAJIM3A.KOHJIYKTOMETPUYECKHWI METO/]
AHAJIM3A
11.1 DNeKTPOXUMHYECKHE METOIBI aHAH3a (KOHIYKTOMETPHS, 0.5 OIIK-2.1 3, K.p.
IIOTEHIMOMETPHSL, BOJIBTAMIIEPMETPHS, KYJOHOMETPHS, OIIK-2.2
aneKkTporpaBumMerpust). Konaykromerpuueckuii METo1 aHaIu3a. OIIK-2.3
VaenbHas U 5KBUBAJECHTHASI 2JIEKTPONPOBOJHOCTb. 3aKOH
Konbpayma. Cxema Konbpayma. [Ipsimas koHgykTOMETpUS U
METOA KOHIYKTOMETPHUYECKOro TUTpoBaHus. [IpuMeHeHne
KOHIYKTOMETPUU B PEAKIMAX KHUCIOTHO-OCHOBHOIO
B3aMMOJICHCTBHS, PEaKIMIX OCAXKICHIS, KOMIIEKCOOOpa30BaHHUS,
OKHCIIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIIHAX.
BricokouacToTHOE TUTpOBaHue. IIpuMenenne merona
KOHIYKTOMETPUU B XUMHH U XUMUUYECKOH TEXHOJIOTUH.
Jlexums-npesenranyst. /Jlex/
11.2 JIabopaTopHas pabota Ne 9. OnpeneneHue coaepskaHns KUCIOT 2 OIIK-2.1 9, K.p.
KOHIYKTOMETPHYECKUM MeTosoM. /J1ab/ OIIK-2.2
OIIK-2.3
11.3 KonrtponbHas padota 4 1 Pemenue 3ama4 mo 15 OIIK-2.1 3, K.p.
koHaykTomerpun /Cp/ OIIK-2.2
OIIK-2.3
Paznen 12. HOTEHHUOMETPUYECKHNU METO/]
AHAJIM3A
12.1 IToreHunomeTpuueckuii MeToz aHanu3a. TeopeTHuecKUue OCHOBBI 0.5 OIIK-2.1 39, K.p
Merosa. TUIIbl 37eKTpoIoB. DNEeKTPOAHBIN MMOTEHIINAT. OIIK-2.2
WHaukaTopHbIe SMEKTPOALI U 3IEKTPOAbI CpaBHEHHUS OIIK-2.3
(BOZOPOIHBIN, KaJIOMENBHBIHN, XJT0pcepedpsubiii M3mepenne D/1C
KOMITCHCAIIHOHHBIM M HEKOMITEHCAI[HOHHBIM METOJIOM. DJIEMEHT
Becrona. Mnnukaropssle anekrponsl pH-merpuu. Ilpsamas
MOTEHIIMOMETPUS ¥ MOTEHIHOMETPUIECKOE TUTPOBAHUE 10
peaknusaM HeHTparu3ani, OKUCICHUSI-BOCCTaHOBIICHNS,
OCaK/ICHHSI, KOMILUIEKCOOOpa30BaHUA. Y CTPOHCTBO MPHOOPOB
JUIS IPOBEJICHUS ITOTEHIIOMETpUYecKoro ananusa. [Ipakrudyeckoe
NIPUMEHEHUsI MeToja MoTeHuuomMerpun.  Jlekus-
npe3eHTanys. /Jlex/
12.2 JlabopaTopHast pabota Ne 5. . IToTeHmmomerpudeckoe 2 OIIK-2.1 3, K.p.
TUTPOBAaHUE CMECH OPTaHMYECKUX KHCIIOT B HEBOAHOM OIIK-2.2
cpene. /J1a6/ OIIK-2.3
12.3 KonrtponbHas pabota 4 1 Pemenue 3ama4 mo 10 OIIK-2.1 3, K.p
noreHomeTpuu /Cp/ OIIK-2.2
OIIK-2.3
Pazpen 13. HOJAPOTI'PAONYECKHUU METO/ AHAJIN3A
13.1 Iomnaporpaduueckuii Mmeron aHanu3a. TeopeTudecKue OCHOBEI 0.25 OIIK-2.1 3, K.p.
METOJIa: KOHIICHTPAIIMOHHAS 1 AJICKTPOIHAS MO pHU3alys, OIIK-2.2
ypaBHeHue MnbkoBruya. PTyTHBIN KanenbHbIN 21ekTpo. Cxema OIIK-2.3
nonsiporpauuecKorl ycTaHoBKU. KauecTBEHHBIH U
KOJIMYECTBEHHBIA mMosiporpaduieckuii aHamus.
AmMnepomerpuueckoe TuTpoBaHue. [IpumeHeHne nomsporpadun
JUIS aHau3a opraHudeckux coenuHenuii u BMC. /Jlek/
Paznen 14. SJJIEKTPOI'PABUMETPUYECKHUU METO/]
AHAJIN3A U KYJIOHOMETPUSA
14.1 Teopernyeckne OCHOBBI MeToa: 3aKOoHBI Dapaesi, BEIXOJ 110 0.5 OIIK-2.1 9, K.p
TOKY, TOTEHIIUAJIBI PA3JIOKEHHsI U TiepeHanpspkeHus. Cxembl OIIK-2.2
YCTaHOBKM ISl 3JIEKTPOrPaBUMETPHUECKOTO aHAIIN3A. OIIK-2.3
Kynonomerpuyeckuii MeTo] aHanu3a. Buabl KyJI0HOMETPOB.
Kynonomerpuyeckoe TUTpOBaHME NPH IOCTOSHHOM IOTEHIMAIIE
1 TIOCTOSTHHOH cute Toka. [IpakTiuaeckoe mprMeHeHne
Merona.Jlexius-nipeseHTarust. /JIex/
14.2 Konrtponsnas paborau 1 Pemenue 3amau mo 14 OIK-2.1 3, K.p
anekTpoanamuzy /Cp/ OIIK-2.2

OIIK-2.3




Pazaen 15. SMUCCHOHHBIN CHEKTPAJIbBHBIN
AHAJIN3

15.1 AtoMHBIE crieKTpbl. OCHOBHBIE XapaKTEPUCTHKU 0.5 OIIK-2.1 3, K.p
IIEKTPOMATHUTHOTO M3ITydeHus. ICTOYHMKYN BO30YKICHU OIIK-2.2
CIIEKTPOB, JUCIEPIUPYIOLIUE 3JIEMEHTHI, IPUEMHUKHU CBETA. OIIK-2.3
KadecTBeHHBIH 1 KOTMYECTBEHHBIH aHAIN3 C MOMOILBIO
SMHCCHOHHBIX CIIeKTpOB. /JIex/
Pa3znen 16. AICOPBIIMOHHASI CHEKTPOCKOIIUSL
16.1 Knaccudukarms MeTonoB aacopOIIMOHHOI CIEKTPOCKOIHH. 1 OIIK-2.1 3, K.p.
OCHOBHBIC 3aKOHBI CBETONOIIIOMEeHHs. 3akoHbI bepa, JlamGepra — OIIK-2.2
Byrepa u JlamGepta — Byrepa — bepa. OTkiioHEHHS OT 3aKOHOB OIIK-2.3
Jlambepta — Byrepa — bepa. MonspHbiii k03hHUITHEHT
CBETONOTIIONICHHS, PU3NIECCKUH CMBICI. 3aBHCUMOCTH MOJISIPHOTO
K03(h(UIMEHTA CBETOMOITIOMECHHUS OT IIPUPOABI BELIECTBA, OT
JuHBI BoiHBL M pH — pactBopa.®oT03(heKT ero pa3sHOBUIHOCTH.
3axoHbI (hOTOTOKA: 3aK0OH DifHImTeHa 1 CToNeroBa. BakyymHbIe
(hoTOdTIEMEHTHI. Y CTPONCTBO U XapaKTEPUCTHKA CEIEHOBOTO
(hoTodIEMEHTa, KUCIOPOTHO-L[E3UEBOTO U CYPbMSHO-1[€3UEBOTO
(otoanemMenToB. OOIIAs U CIIEKTPAJIbHAS 1yBCTBHTEIEHOCTb
¢dortornemenToB. OCHOBHBIE METOIBI (DOTOMETPUIECKIX
HU3MepeHuil (MeTOJ CTaHAaPTHBIX PACTBOPOB, METOL
KannOpoBo4HOTro rpaduka, MeTo 106aBoK, METO]
muddepenmansHol poTomerprun).OCHOBHBIE Y3ITBI IPHOOPOB
abcopOIMOHHOI (hoTOMETpUH (MCTOUYHHIKH CBETA, AUCTIEPTaTOPEI
CBETa, IPUEMHUKH CBeTa). Y CTpoiicTBO ogHOKaHAIBHBIX (KDK —
2, KOK - 3,) 1 1ByXKaHAJIBLHOTO (DOTOIIEKTPOKOIOPHUMETPOB
(®3K — M). IIpuHmmn ontuaeckoi koMneHcanuy. [IpakTnaeckoe
npumeHenu /Jlex/
16.2 JIabopaTopHas pabora Ne 7. IIposepka 3axoHa byrepa-Jlambepra- 2 OIIK-2.1 3, K.p.
Bepa. /J1a6/ OIlK-2.2
OIIK-2.3
16.3 KonrtponbHast pabora u 2. Pemrenue 3amgad o ¢poromerpuu /Cp/ 15 OIIK-2.1 3, K.p.
OIIK-2.2
OIIK-2.3
Paznen 17. PE@PAKTOMETPHUSA
17.1 Pedpakromerpus, MpUHLIKIT METOAA. 3aKOHBI MPEJIOMIICHUS CBETA. 1 OIIK-2.1 3, K.p.
AOCOJIOTHBIN M OTHOCUTEJBHBIN MTOKA3aTeNb PEIIOMIICHNSI. OIIK-2.2
INonHOE BHYTpEHHEE OTpakeHUE. 3aBUCHMOCTH OKA3aTeNs OIIK-2.3
MIPEIOMIIEHHS OT Pa3IHYHbIX (pakTopoB. Jucnepcus cBera u
CII0cOOBI €¢ BhIpaXkeHUs. [1onspu3yeMoCTh NONSPHBIX U
HETIOJSIPHBIX MOJIEKYJI. Y IeNbHast ¥ MOJIIpHas pedpaxmus.
Cnocobs!1 pacuera MonspHOIl pedpakiun. MonspHas pedpaxuus
KaK METOJI yCTaHOBJIEHUsI MPUPOIbI OPTaHUYECKHX COSANHEHHH.
PedpaxroMerprdeckuii aHaIU3 OHO-, IBYX- U
TPEXKOMIIOHEHTHBIX CHCTEM. AmmapaTypa
pedpakToMeTprueckoro MeTosia ananusa [Ipusma AMudn.
VYerpoiictBo pedpaxkromerpa THa A6Oe. XapaKkTepucTuka u
obmacTs mpuMeHeHns Metona.Jlekius-npesentanus. /JIex/
17.2 Jlabopatopnas padora Ne 6. Onpenenenre yAeabHOH U 2 OIIK-2.1 3, K.p
MOJISIpHOW  pedpakiMy pacTBOPEHHOTro BemiecTsa. /J1ab/ OIIK-2.2
OIIK-2.3
17.3 KontponbHas padota u 2. Perienue 3agad o 12 OIIK-2.1 3, K.p.
pedpakromerpun /Cp/ OIIK-2.2
OIIK-2.3
Pazpen 18. METO/bI PA3JIEJIEHUSA: SKCTPAKLIAA
18.1 Pacnipenenenue BemecTBa MeXIy JBYyMsl JKUAKOCTAMU. 0.5 OIIK-2.1 3, K.p.
OCHOBHBIE KOJIMYECTBEH-HbIC XapaKTEPUCTHKH SKCTPAKLINH. OIIK-2.2
IIpuMeHeHne 3KCTpaKLIUK JUIs UCCIIE0BAHUS TOJIMMEPHBIX OIIK-2.3

cucrem. /Jlex/

Paznen 19. Xpomartorpadus




19.1 Knaccudukarmsa metogos xpomarorpadun. Ancopbuus - ocHOBa 3 1 OIIK-2.1 3, K.p.
xpomatorpadun. XpoMaTorpapuueckuii MUK U dITFOAHOH- OIIK-2.2
xapakTepucTuki. OCHOBHBIE Y3JbI XpoMaTorpauaeknx OIIK-2.3
yCTaHOBOK. Twumsbl qeTekTopoB. KadecTBeHHBIN U
KOJIMYECTBEHHBIH XpoMmaTorpaduuyeckuii ananus. ToHKOCIOWHAs
OymakHast xpomatorpadust. ['azoancopOunonHas n
ra30KUAKOCTHas Xxpomarorpadus. [Ipumenenue
xpomarorpaduaeckux MeTonoB.JIeknus-npesenranus. /Jlex/

19.2 Pedepar /Cp/ 3 20 OIIK-2.1 3, K.p.
OIIK-2.2
OIIK-2.3

19.3 /Ox3amen/ 3 4 OIIK-2.1 )
OIIK-2.2
OIIK-2.3

[pumeuanne. @opmel KOHTpoOIS: DK — dK3aMeH, K- koHTposbHas padora, Ko- konTponbsHsIii onpoc, C3- cemecTpoBoe 3aganue, 3-3auet, OI1
-OTYET MO NMPaKTHKE.

5. ®OHJI OLIEHOYHBIX CPEJCTB

OneHouHBIE CpEACTBa IJIAHHPYEMBIX pe3yJbTaToB OOydeHHUs] NpeAcTaBieHbl B BHAe (OHAOB oreHOouHbIX cpeactB (DPOC),
pa3paboTaHHBIX B COOTBETCTBHM C JIOKJIbHBIM HOPMAaTUBHBIM akToM yHuBepcurera. @OC MoxeT OBITh TNPEACTAaBICH B
IIpunoxennn x padodeit mporpamme.

KoHTposbHbIE BOIIPOCH! TSI TPOBEACHUS TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOH aTTeCTAllMX TI0 HTOTaM OCBOCHUS TUCIIUTUIAHBIL:
OIIK-2.1: JlemMoHCTpUpYeT HOHMMaHWE MPOPECCHOHANBHON O0JACTH M TOTOB OCYIIECTBISATH OTHCNIBHBIC BHABI HCCICIOBAHHN B
paMKax MOCTABICHHBIX 3a/1a4 U 0hOPMIISATH PE3yIIbTATHI TI0 33IaHHBIM ITapamMeTpaMBonpock! K 3a4eTy 10 aHATUTHISCKOH XUMUHU

OIIK-2.2: BnageeT HaBBIKAMH BBIIIOJHEHUS BCIIOMOTAaTENbHBIX PabOT MpH MPOBEAECHUM HAYYHBIX HCCIEIOBAHUM 1O CTaHJAPTHBIM
METOIUKAM

OIIK-2.3: BeiOupaeT TeXHUYECKHE CpENCTBA M METOAbl HCIBITaHWKA (M3 Habopa UMEIMUXCs) [UIA  pPelIeHus 3aaady
npodecCHOHaIbHON ISSITEIEHOCTH

1. IIpenmer, 3aauu 1 3HAYCHHE aHATUTHICCKOH XIUMUH.

2. MeToap! aHATUTUYECKOW XUMHHU.

3. OCHOBBI KQUE€CTBEHHOT'O aHANIM3a: aHATUTHYECKHUE PEaKIHH, X YyBCTBUTEIBHOCTD U CIIEIIM(PUIHOCTB.

4. Ananmitideckas KiaccH(UKaIys KATHOHOB ¥ aHUOHOB. [ PyIIIOBBIC peareHTHI.

5. 3akoH peicTBHS Macc, XHMHYECKOE paBHOBECHE, KOHCTAaHTAa XHMHUYECKOTO  PABHOBECHS. YCIOBHS HEOOPaTHMOCTH
AHAJIMTUYECKUX PEAKIMMI.

6. DnexTponuTHYecKas TUCCOLMALUs, CTENEHb AHCCOLMAINM, CUIbHbIE U cialble 37eKTponuThl. KoHCTaHTa aucconuanuu ciaboro
ANEKTPONTUTA. 3aKoH pa3basieHus OCTBaNbIA.

7. CocTosIHHE CHIIBHBIX HJICKTPOJIUTOB B PaCTBOPE. AKTHBHOCTH, KOO(Q(HUIIMEHT aKTHBHOCTH, MOHHAS CHJIA PACTBOPOB.

8. ducconuanus Boasl. MoHHOE Mpou3BeeHne BOAbl, BOXOPOAHBIN moka3arens pH.

9. Pacuer xoH1eHTpanuii HOHOB H pH B pacTBOpax CHIIBHBIX M CIA0BIX KHCJIOT H  OCHOBaHHH.

10. PaBHOBecuss B OydepHbIX pacTBopax. bydepHoe neiicteue, pH OydepHBIX pacTBOpOB, OyhepHas eMKOCTb.

11. PaBHOBecus B pacTBOpax rugpoiusyromuxcs coneit. Pacuer pH u pOH.

12. PaBHOBecue B TeTEpPOreHHOW cucrteMe '"pacTBop-ocanok". HacklllleHHble M HEHAChIeHHBIe pacTBOpbl. Ilpous—Benenue
PacTBOPUMOCTH, PACTBOPUMOCTb.

13. daxTOphl, BIHAIONINE HAa PAaCTBOPHMMOCTh OCAJKOB: MPUCYTCTBHE OJHOMMEHHBIX HMOHOB, coleBod addekt, Temmeparypa, pH,
MPUPOAA PACTBOPHUTEIS.

14. CymHOCTb U METO/IBI TPABUMETPUUECKOr0 aHAJIH3A.

15. Mexanm3M 00pa30BaHUS U CBOWCTBA OCAIKOB.

16. YcnoBus ocaxxaeHus: aMOP(HBIX U KPHCTAJUIMUYECKUX OCaIKOB.

17. Coocaxxaenue, ero Buabl. @akTopsl, BIUSIONNE HA coocakaeHre. OUUCTKa 0CaKoB OT MpUMecei.

18. Br1bop ocamguTesst U pacyeT ero KOJIHIecTBa.

19. IlpombIBaHKE 0CaAKOB. BEIOOpP MPOMBIBHOM JKHIKOCTH.

20. Ocaxxnaemas ¥ BecoBasi popma, TpeOOBaHUS K HUM. PacueTsl pe3yabpTaToB Ipa-BUMETPUUYECKOTO aHAU3A.

21. TuTpuMeTpUYECKUI aHAITU3, er0 CyNTHOCTh. TpeOOBaHUS K peak [HsIM, IPUME-HIEMbIM B THTPHMETPHYCCKOM aHAIU3E.

22. Knmaccuukanus THTPIMETPHYECKAX METOIOB aHAJIM3a 10 THUITaM XHMHUYECKOTO B3aMMOAEHCTBHS 1 110 CII0c00aM THTPOBAHHA.

23. TuTpoBaHHBIE PACTBOPHI U CIIOCOOBI UX MPUTOTOBICHHUS. CIOCOOBI TUTPOBAHMUS.

24. Metoj KHCIOTHO-OCHOBHOI'O THTPOBaHMs: CYIIHOCTb, OOLIas Xa—pakTepUCTUKA METoJa W O0JIaCTh NpPUMEHEHHsS. TUTpaHTbI
METOIa, TIEPBUYHBIC CTAHAAPTHBIC BEIECTRA.

25. MHaukatopsl B METOZE KHCIOTHO-OCHOBHOTO THTPOBAHUS, MHTEPBal MEpexofa HHIWKATOPOB. TEOpPHH KHCIOTHO-OCHOBHBIX
WHINKaTOPOB.

26. KpuBsble TuTpoBaHus. TUTpOBaHHE CHIIBHBIX KUCJIOT CHJILHBIMH OCTHOBaHHUSMU (M Ha000pOT).

27. Kpussle TuTpoBaHus. TupoBaHue cabBIX KHCIIOT CHIIBHBIMH OCHOBAaHHUAMH (M Ha000pOT).

29. Kpussle TuTpoBaHMs. THPOBaHNE CHIBHBIX KUCIOT CIa0BIMKU OCHOBAaHHUSIMH (M HA000POT).

30. Kpussle TutpoBanusi. TUTpoBaHHE MHOTOOCHOBHBIX KHUCIIOT U HX COJIEH.




31. KoMmieKcOHOMETpUYIeCKOe TUTPOBAHUE: CYIHOCTD M 00IIast XapaK TEepUCTUKA METO/a.

32. KpuBble THTpOBaHMS M CIOCOObI (DMKCHPOBAHWS TOYKH SKBHUBAJICHTHOCTH B KOMIUICKCOHO 'METpPHUH. MeXaHU3M JeHCTBUS
MeTaJUT-HHIAKATOPOB.

33. MeTonbl OKUCIUTENBbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUSA. [IOCTOMHCTBA PEAOKCUMETPUN.

34. OKuCIUTeNbHO-BOCCTAHOBUTENBHBII MOTEHIMAN M HANpaBICHHE OKUCIMTEIbHO-BOCCTAHOBHTENBHBIX peakuuil. KoHcTaHTHI
PaBHOBECHS pEAKLIUI OKHUCIIEHUSA-BOCCTAHOBIICHHUSI.

35. KpuBble THTpOBaHMS B penoKCHMeTphH. DHKCHPOBAHWE TOYKH HKBHBAJIEHTHO-CTH B METOAAX OKHCICHHS-BOCCTAHOBIICHHS.
Penokc-nHANKATOPHI, UX UHTEPBAJ NIEPexoa U TpeOOBaHHS K HUM.

36. IlepmaHraHaToMeTpHs: CYIIHOCTb MeETOJa, OOIIas XapakTepUCTHKAa U ero mnpumMe-HeHue. OCOOEHHOCTH IPUTOTOBJIEHUS
pacTBOpa IepMaHraHaTa KaJIis U €T0 CTaHAapTH3aMus.

37. HomomMerpus: CYIIHOCTH METOJa M €ro oOmas XapaKTepHCTHKA. YCJIOBUS IPOBE-ACHUS HOMOMETPUYECKHX OIpENSICHUI.
IIpumenenue metoza.

38. Xpomaromerpus: oOLIas XapaKTEpUCTHKA METOAA, €ro MpeuMyllecTBa M  HeJocTaTKH. lIpuMeHeHHe XpOMaTOMETPUH Ul
OMpEeEIeHNS XKelle3a B pyJax U CIUIaBax.

Bonpocs! k sx3ameny no Ax 1 @XMA (uacte DXMA)

1. OIIK-2.1: JlemoHCTpupyeT TOHHMaHHE TPO(GECCHOHANBFHOM O00JaCTH W TOTOB OCYHIECTBISATH OTHENBHBIC BHIBI
UCCIEIO0BaHUM B paMKax MOCTAaBICHHBIX 3aa4 U 0OPMIATH Pe3yNIbTaThI 110 3aJaHHBIM apaMeTpam

1. OCHOBBI KaueCTBEHHOTO aHalM3a: AaHAJIUTHYECKHE PEAKIWM, WX UyBCTBUTEIBHOCTh M CIEIH(UIHOCTB.. AHATUTHYECKAas
KIaccuuKkanys KaTHOHOB M aHUOHOB. [pymmoBble peareHThl. OCOOCHHOCTH, 00JAcCTh NPHMEHEHMs, KpaTKas XapaKTEepUCTHKA U
knaccupukaiys MetonoB DXMA.

2. ®ortomerprueckuii MeToy] aHanmm3a.3akoHel JlambepTa — Byrepa — bepa. Otkinonenus ot 3akoHOB Jlambepra — Byrepa — bepa.
MomnsipHBIif KO3 (HUIIEHT CBETONMOITOMECHUS, (QU3MUECKUI CMBICI. 3aBHCHMOCTh MOJISIPHOTO KO3((HIMEHTa CBETONOITIALICHUS OT
HPUPOIBI BEIIECTBA.

3. Konaykromerpusi. YienbHash M SKBHUBAJIEHTHAs JJEKTPONPOBOAHOCTh. OmnpeneneHue mnoctossHHON cocyaa. Cxema Konbpaymia,
3akon Konbpaymia.

4. TMotennuomerpus. CymHocTh MeTona. YpaBHeHue Heprcrta. M3smepenne 3JIC KOMIEHCAIMOHHBIM CHOCOOOM. YCTpPOHCTBO U
XapaKTepUCTHKa deMeHTa BecToHa.

5. Torenmmomerpus. CymHocTh Mertona. BrmBon ypaBHeHus Hepucra. M3mepenme 3JIC HEKOMIIEHCAIMOHHBIM —CITOCOOOM.
YCTpolcTBO M XapaKTEpUCTUKAa HOPMAIbHOTO BOJOPOAHOrO 3ekTpoaa. dnekrponsl I, IT u III pona.

6. Kynonomerpus. CymHocTs MeTo1a. MeToa KyJOHOMETPHUECKOTO TUTPOBAHUS IIPU MOCTOSHHON CHIIE TOKA.

7. Metonsl pasgeneHus. OKCTpakiHsa. 3aKOH PACHpENENEeHUs BEIIECTBA MEXKAY JBYMS HECMEIIMBAIOLIMMUCA PACTBOPUTEISIMHU.
KommuecTBeHHBIE XapaKTEPHCTHKA METOAA SKCTPAKITHH.

8. Meronsl paszgenenus. Xpomatorpadms. Axgcopbumst — ocHoBa Meroma xpomartorpaduu. Kiaccugpukanms MeTonos
xpoMatorpadun. AIcopOLMOHHAs ¥ PaclpeieNIuTeNbHas XpoMaTorpadus.

9. INonmsporpadudeckuii MeTox aHanu3a. YpaBHeHue MnpkoBrda. Cxema nomsporpaduaeckoil yCTaHOBKH.

10. Boxpramnepomerpusi. KauecTBeHHBIN 1 KOTHIECTBEHHBIN MOJIIporpadudeckuii METO aHaIn3a.

11. JlroMmuHecueHTHBIH MeTo/] aHaiu3a. CylHocTh MeTosia. KBaHTOBBIH 1 SHEPreTUUeCKUil BEIXO] IIOMUHECIIEHIINH.

OIIK-2.2: Biageer HaBBIKAMH BBIITOJHEHHS BCIIOMOTATENBHBIX PalbOT NMPH MPOBEACHWH HAYYHBIX HCCIEIOBAHHM IO CTaHIAPTHBIM
METOIUKAM

1. Pedpakromerpus. CymHOCTh MeTona. 3aKOHBI TpelloMJICHUsT cBeTa. [Ipu3ma Amuuu. YcrpoicTBo pedpakTomerpa Tuma AoOOe,
tuna Ilynedpuxa. XapakTepucTuka 1 00JacTh IPUMEHEHUS METO/A.

2. XapakTepuCTHKa M 0OONacTb NPUMEHEHHs MeTOofAa KyJIOHOMETpHH. MeToi KyJIOHOMETPHUECKOTO THTPOBAHUS HPU MOCTOSHHOM
MOTEHIHAE.

3. Ilorenuuomerpusi. MHAuKaTOpHBIE 3NEKTPOAbI Meroga HeWTpanu3auuu. CTEKISHHBIM 3JE€KTPOA, BOMOPOIHBIM BIEKTPOL,
XUHTUAPOHHBINA  3JIEKTPOA. XapaKTepUCTHKA U 001acTh IPUMEHEHH METOAA.

4. Tlorenumomerpusi. CymIHOCTH MeTOAa. OJEKTPOIbI CpaBHEHMs. XapaKTepuCTHKa M o0JlacTh HPUMEHEHHS XJIOpcepeOpsiHOro,
KaJIOMEJILHOI'O 3JIEKTPOJa.

5. ApcopOnuoHHas CIEKTPOCKOmMsA. 3aKkoHBI (oTOTOKa, (orodddexr. PasnoumHoctn dorodddexra. VYcrpoiictBO U
XapaKTepPUCTHKA CEJICHOBOTO (hoTodIeMeHTa.

6. AncopOIMOHHAsl CHEKTPOCKOMHUs. 3akoHbl (PoToToka, ¢Gorodddekt. PasnoBumHoct dorodddekra. VYcerpoiictBo U
XapaKTEePUCTHKA KUCIOPOTHO-IIE3HEBOTO (DOTOIIEMEHTA.

7. ApcopOmuoHHast CHeKTpockomus. 3akoHbI (ororoka, ¢oTtodpdexr. PasnoBumnoctn doroddpdexra. YcTpoiicTBO u
XapaKTepUCTUKA CYypPbMSHO-1I€3HEBOT0 (hOTOIIIEMEHTA.

8. Ilonspumerpuueckuit Meron aHanuza. ONTHYECKH aKTUBHBIE BellecTBa. [lolyuyeHue IIOCKO-TIIOJIIPU30BAHHOIO — CBETA.
YcrpoiicTBo moisipuMerpa. XapaKTepHCTHKA U 001acTh IPHMEHEHHUS METO/A.

9. Tlonsporpaduyeckuii Mmeron aHanuza. PTyTHo-KamenpHBIH 51ekTpod. BbiBox ypaBHenusi HepHcera i pTYTHO-KamneiabHOTO
JNEKTPOAA.

10. IIpsiMast MOTEHIMOMETPHSA M TOTEHIMOMETPHUYECKOE THTPOBAHHE II0 PEAKIUSAM OKHCIICHHUS- BOCCTAHOBICHHS. Pacder KpHBBIX
TUTPOBaHUS. THUITBI KPUBBIX TUTPOBAHMUS.

OIIK-2.3: BeiOupaeT TeXHUYECKHUE CPEICTBA M METOAbl HCIBITAaHWKA (M3 Ha0opa UMEIOIUXCS) JUIA  PElIeHUs  3aaad
npoQecCHOHANBEHON IeSTETbHOCTH




1. Kongykromerpus. Cymmuocts Meroma. 3akoH Kombpayma, cxema Kombpayma. IIpsiMas KOHIyKTOMETpHSI U METOJ
KOHIYKTOMETPUYECKOTO TUTPOBAHHSI.

2. AncopOIoHHas CIEKTPOCKOMHA. YCTPOWCTBO M XapaKTEPHCTHKa CIEKTpodoToMeTpa (MCTOYHHWKH CBETa, IUCIICPraToOphl CBETa,
npuéMHUKH cBeTa). [IpakTiHueckoe IpIMEHEeHHE aJCOPOIIMOHHON CIIEKTPOCKOIHHU. 3aKOHBI (JOTOTOKA.

3. DnekTporpaBUMETpHUECKH MeTon aHanuza. 3akoHel Papazes. [loTeHIManmbl pa3noXKeHUs] U MepeHanpsHKeHUs. XapaKTepHCTHKA
U 00sacTh IpUMEHeHHs MeToa. CxeMa YCTaHOBKH JUIS SJICKTPOrpaBUMETPUUECKOTO METOJa aHAIN3A.

4. NonoobmenHast xpomarorpadusa. KaTHOHUTEL. AHHOHUTEL. XapaKTEepUCTHKA U 001acTh IPUMEHEHHS METOAA.

5. JIromMuHECHEeHTHBIH Merof aHanu3a. CymHOCTh MeTona. TymeHue mromMuHecHeHIHH. OOnacTb NMPUMEHEHHS JIOMHUHECIEHTHOTO
aHanu3a. Y CTpOHCTBO M NPUHIUI paboThl (uryopoMerpa.

6. Ancopbmust - ocHoBa xpomarorpaduu. Kiaccudukamus wmetomoB XpomaTtorpaduu. KadecTBeHHBI ¥ KOJIHYECTBEHHBIH
XpoMaTtorpa(puIecKuil aHaIH3.

7. Tepmuueckuii ananu3. Tepmorpadus, TepMmorpaBumerpus, auddepeHnranbHblii Tepmuyeckuid ananmus. Jlepusarorpadusi.
[IpakTHyecKkoe NPUMEHEHNE TEPMUUECKUX METO0B aHAIN3A I U3yUEeHHs (PU3NUECKHX U XUMHIECKHX IPOLIECC.

TecTtbl

OIIK-2.1: JleMoHCTpUpYeT HOHMMaHWE MPOPECCHOHANBHON O0JACTH M TOTOB OCYIIECTBISATH OTHCIBHBIC BHABI HCCICIOBAHHN B
paMKax MOCTaBJICHHBIX 3a7a4d ¥ 0(OPMIIATH PE3yIbTATHI IO 33IaHHBIM ITapaMeTpaM

1. YTo U3 nepeyuciIeHHOro He ABJISETCS XUMUYECKUM METOJIOM aHajiau3a’?

a) ['paBumerpus

0) Turpumerpust

B) PenTrenorpadus

2. Kaxyto ’ecTKOCTh MOXKHO YOpaTh KUIITYCHHEM

A) 00111y10 0) BpEMEHHYIO B) HUKAKYIO

3.110 KAKOM ®OPMYVYJIE PACCUUTBIBAETCS pH PACTBOPA CUJIBHOM KUCJIOThI?
1) pH = 7-lg Cxucn

2) pH =14 - Ig Cxucn

3) pH=-lg[H+]

4) pH =14 - 1g[H+]

OIIK-2.2: Braneer HaBBIKaMH BBHIITOJHEHHS BCIIOMOTATENBHBIX PalbOT NPH MPOBEICHWH HAYYHBIX HCCICIOBAHUH IO CTaHIAPTHBIM
METOJUKaM

1. Ha pedpakTomerpe onpeaensior

A) OnTryeckyro IIOTHOCTh, 0)MoKa3aTeib mpeinomiieHus B) pH pactBopa

2. Kakoil 251eKTpoz SIBJIAETCS IEKTPOIOM CPaBHEHHUS C IOTEHIMAIOM, paBHbIM 0,222 B:

a) HOPMaJIbHBIA BOIOPOAHEIN; 0) KaIOMENbHBIH; B) XIOpcepeOpsSHBIMH.

3.PACUETHI PE3VJIbTATOB OITPEJEJIEHUI B TUTPMUMETPUM OCHOBAHBI HA 3AKOHE
1) XpaTHBIX OTHOIICHHUH

2) neHCTBYIOINX Macc

3) Asoragpo

4) SKBHBAJICHTOB

OIIK-2.3: BbiOMpaeT TEXHUYECKHE CpEACTBA M METOABl HCHBITaHUKW (M3 Habopa WMCEIOUIMXCSA) MJIs  pelIeHHs 3a1ad
npoecCHOHaIBLHON eI TeTEHOCTH

1. IToTeHIUOMETPUUECKUH METOLL OTHOCUTCS

A) ontuueckuM 0) xpoMaTorpaguyeckuM B)IJIEKTPOXUMUYECKUM

2. Kakue pacTBOpBI Ha3bIBAIOTCSI OKpAIIEHHBIMU?

A) pacTBOPEI, KOTOPEIE COZIEPKaT OIIPEIeNIAe MBIl HOH, 0) KOHIICHTPHPOBaHHBIE PACTBOPEI B)IIF000E PACTBOPHI
3.0OKHCJIMTEJIbBHO-BOCCTAHOBUTEJIbHBIMU HA3BIBAIOTCS PEAKIIVN

1) c U3MEHEeHnEeM OKpacKu

2) ¢ U3MEHEHHEM CTETICHH OKHCIICHHS

3) ¢ m3mernenuem pH

4) c U3MEHEeHUEeM PacTBOPUMOCTHU

B paMKax OCBOCHUSA AUCHUIIINHBL «AHanuTHYeCKas XUMHS U q)mnxo—ngnqecxne METOAbl aHaJIn3a» UCIIOJb3YIOTCA CICAYIOLIUE
KPUTCPHUHU OLICHUBAHHWSA 3HaHUHU CTYACHTOB I10 OIICHOYHBIM CpCACTBAM:

CTyZIeHT B pe3yNbTaTe BEIIOTHEHHS U CIA4U OLIEHOYHOTO CPECTBA MOXKET MTOTYYUTh CICIYIONIIE OLEHKH.
OTtnnuHO

ITomHOCTBIO U IPaBUITEHO BEHIITOITHEHO, U 0(OPMIICHO 3aaHHeE.

IIpu oTuére cTymeHT man nonHbIe U MpaBmIbHBIE 0TBETH HA 90-100% 3amaBaeMbIX BOIIPOCOB MO TeMe paboTHI.
Xoporo




IoaHOCTBIO M C HEOONBIINMH HETOYHOCTSIMHU BBITIOTHEHO U 0(OPMIICHO 3aaHUE.

IIpu oTuére CTYAEHT Jaj HE MOJHBIE U C HEOOJIbIIMMHU OMIMOKAaMU OTBETHI HAa BCE 3a/laBaeéMbIC BOIPOCHI II0 TeMe PabOTHI WM IO
IIPaBUIBHBIX OTBETOB cocTaBmia 70 — 89%.

Y I0BIETBOPUTEIILHO

He monHocThIO M ¢ OIIMOKaMU BBITOJIHEHO U 0(hOPMIIEHO 3a/1aHUe.

[Ipu oru€Te CTyIEHT fAayl He IMOJNHBIE OTBETHl M HE HAa BCE 33/laBaeMble BOIPOCHI IO TeMe paboThl. Jlons NpaBWIIBHEIX OTBETOB
coctaBuia 50 — 69%.

HeynosnersopurensHo

CTyZIeHT He BBIIOIHUI 3aJaHue. Jomsl mpaBHIbHBIX OTBETOB cocTaBuia MeHee 50%.

OHCHHBaHHe KOMHeTeHL{I/IfI IIpr U3Yy4YCHUHN JUCIUTIIINHBL «AHAUTHYECKAS] XUMUS B (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IC MCTOJBI aHAJIN3a

Ucxons u3 100-6aybHOM (MATHOAIBHON) CHUCTEMBI OICHHBAHUS CHCTEMBI OIICHKH YCIICBAEMOCTH CTYIIEHTOB, B XOJE OCBOCHHS
M3y9aeMOH IUCIMIUINHEI CTYACHT IIOJTydaeT HTOTOBYIO OLICHKY, IO KOTOPO# OIIEHWBAETCS] yPOBEHb OCBOCHHS KOMIIETCHITHI.

90-100 6an0B (OTINYHO) HOBBIILICHHBIN YPOBEHb

CTyIeHT JEMOHCTPHPYET C(OPMHPOBAHHOCTH KOMIIETCHIMH Ha TMOBBIIICHHOM YPOBHE, OOHApy>XHMBaeT BCECTOPOHHEE,
CHCTeMaTH4YecKoe ¥ TJIyOOKoe 3HaHHE YYeOHOrO MaTepHajia, YCBOMJI OCHOBHYIO JHTEpaTypy M 3HAKOM C JIONOJHHTEIHHOH
JUTEpaTypod, pPEKOMEHJOBAHHOH MpPOrpaMMOl, yMeeT CBOOOJHO BBIIONHATH IIPAKTUYECKHE 3aJaHHSA, IPETyCMOTPEHHBIC
OporpaMMoii, CBOOOJHO OMEPHPYET NPHOOPETEHHBIMU 3HAHHSMH, YMEHHSMH ¢ HABBIKAMH, HOPUMEHSIET HUX B CHTYalUsIX
TIOBBIIICHHON CJIOKHOCTH.

76-89 6amioB (Xopoio) 6a30BEI ypOBEHB

CTyIeHT IeMOHCTPHPYET c(hOPMHUPOBAHHOCTH NHUCIHUIUIMHAPHOM KOMIIETeHIMiI Ha 6a30BOM ypOBHE: OCHOBHBIC 3HAHUS, YMEHHS U
HAaBBIKM OCBOCHBI, HO JOIyCKAIOTCS HE3HAYHTENbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHCHHS NPH aHAIUTHYCCKUX OIepanusx,
nepeHoce 3HaHWH, YMCHUH 1 HaBBIKOB Ha HOBBIC, HECTAHAAPTHEBIC CHTYaIlHH.

61-75 GannoB (YAOBIETBOPUTEIHHO) TOPOTOBBIIT yPOBCHB

CTyIeHT IeMOHCTPHpYeT C(OPMHUPOBAHHOCT, KOMIICTCHIIMII Ha [OPOTOBOM YPOBHE: B XOI€ KOHTPOJBHBIX MEPOIPHUATUI
JIOIYCKAIOTCS 3HAYMTCIBHBIC OMIMOKH, MPOSBIACTCS OTCYTCTBHE OTHCIBHBIX 3HAHUHA, YMCHHWH, HABBHIKOB MO KOMIICTCHIIHSM,
CTY/ICHT WCHBITHIBACT 3HAYMTENBHBIC 3aTPYAHCHHS IIPU ONEPHUPOBAHWM 3HAHWSIMH, YMCHHSAMH WM HaBBIKAMH IIPH HX IEpeHoce Ha
HOBBIE CUTYyallUH

0-60 6amtoB (HEYAOBICTBOPUTENEHO) YPOBEHb OCBOCHHS KOMIICTCHIMIA HIKE ITIOPOTOBOTO
Kommereniun He chopmupoBaHbl. [IposBIsIeTCs] HEAOCTATOYHOCTD 3HAHHIM, YMEHHH, HABBIKOB.

6. YHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA,

IMPAKTUKH)

6.1. Pekomennyemas iureparypa

ABTOpBI, COCTaBUTEIH 3arnaBue M3narensctBo, DNEeKTPOHHBIHN ajipec
JI.1 |3omotoB IO.A., OCHOBBI aHAIMTHYECKOM XUMMH. B 2-x kxH.: KH. 2 Mocksa: Breiciias
Hopoxosa E.H. Mertoapl XMMHUECKOT0 aHAIHU3a uikona, 1999
J1.2 | Jle6eneBa M.I1., IIpakTUKyM 110 aHAIUTUYECKON XUMHUH Tam6oB: TITY,
Hcaesa b.1. 2002
JL3 [ XKyxoB A.D., Ananutndeckas XuMusi: @usndeckue u GU3UKO- MockBa: Xumus,
Konocosa N.®. XUMHUYECKHE METOIbl aHAIH3a 2001
JI.4 | Iumunenko A.T., Ananmutndeckas xumus. B 2-x ku.: KH. 2 Mocksa: Xumus,
TIsrankwii 1.B. 1990
JL.5 |®apneesa B.U., OCHOBBI aHAIUTUYECCKON XUMUH. 3aa9u U Mocksa: Briciias
Bap6anar 1O.A. BOMPOCHI: YUeOHOe MocoOue it By30B. 2-€ U3/L., uikona, 2004
Hctp.
JI.6 | Bacunbes B.II. Ananmurudeckas xumusi: B 2 xu. Ku. 2. ®usuko- Mocksa: [poda,
XUMHYECKHE METO/Ibl aHa3a. YUeOHUK IS 2007
BY30B. 0-€ U3/., CTEPEOTHII.
JL7 | Kpuctuan I'. Ananutndeckas xumusi: B 2 tomax: T.1 Mocksa: BUHOM,
2009
JI.8 | Kpuctuan I Ananutnyeckas xumus: B 2 Tomax: T.2 Mocksa: BUHOM,
2009
JI.9 | PomanoBa M.IO. Peakuuy KOMILIEKCOOOPA30BaHUS B XUMUIECKOM Bomnrorpan:
ananuse: COOpHUK «MeToanuecKkue yKazaHus». BonrI' TV, 2012
Beimyck 5
JI.10 | 3aysp E.A. XuMuuecKue METOIbl KOJIMUECTBEHHOI0 aHanu3a.. | Bonrorpan:
B 2 w.Y.1I'paBumerpust. THTpUMETpUS: METOABI BonrI TV, 2013
KHUCJIOTHO-OCHOBHOTO U
KOMITJICKCOHOMETPHYECKOTO TUTPOBAHHUS
JI.11 |3opuna I'H., JlabopaTopHBIi IPAKTUKYM TIO (PHU3UKO- Bomnrorpan:
Kypynuna I'M., XHUMUYECKUM METOJIaM aHaJIn3a Bonrl TV, 2014
CunbpkoB A.B., bytoB
I'M.




ABTOpBI, COCTaBUTENHU 3arnasue W3naTenscTBO, DJEeKTPOHHEBIH agpec

JI.12 | 3aysp E.A. XuUMHUYECKUE METO/IbI KOJIMYECTBEHHOI0 aHanu3a.: | Bomrorpan:

B 2 w.Y.IITurpumeTpusi:MeTOABl OKHUCIUTEIBHO- Bonrl TV, 2014
BOCCT@HOBHUTEIIEHOTO
tuTpoBaHus.CraTucTrdeckas oopaboTka
PE3yNbTaTOB XUMUYECKOTO aHAIN3A.
JI.13 | PomanoBa M. IO., Turpumerpuueckuii ananus. KucinorHo-ocHoBHOE Bomnrorpan:
Koxona O. K. tupoBanue.: COOpHHUK «MeToardecKue BonrITY, 2014
yKazaHus». Beimyck 2
JI.14 | PomanoBa M.IO., Kucnorno-ocHoBHOE THTpOBaHKE: MeToguueckue Bosnrorpan;:
IMactyxoBa H.IL., yKazaHus K 1a00paTOpHOMY MPAKTUKYMY IO BonrI TV, 2015
Koxosa O.K. aHasuTHueckoi xumun 1 PXMA:
«Meronnyeckue ykazanus». Brimyck 1
JI.15 | KypyHnuna Xpomato-Macc-criekTpockonus.JlabopatopHast Bomxckuii:, 2016
I'M.,Bypmucrpos pabota Ne 11: Meroandeckue ykazaHHs K
B.B. 71a00paTOPHOMY IIPAKTUKYMYIIO AUCIUTUTHHE
"Ananutnyeckas xumus 1 DXMA"
JI.16 | Xaxanuna T.H., AHanmuTHYEeCKas XUMUS:YIeOHHUK U IPAKTHKYM Mocksa: IOpaiir,
Huxwutuna H.T. JUTS IPUKJIaIHOTO OaKanaBpuara: 3-e u3ll.,uclp. u 2016
JIOTI.

JI.17 | Kypynuna, M. T. PyKOBOICTBO K BBIMOJHEHUIO CAMOCTOATEIBHBIX Bomxckuii: BITM | http:/lib.volpi.ru/
paboT rmo AucuuIUTHE "AHaTUTHYECKAsT XUMHUS 1 (pummam)
(puzHKo-xuMUYecKrue MeToab!l ananmu3a". Yacts 2- BomrI TV, 2016
OH3UKO-XUMHICCKUE METO/IBI aHAJIH32
[OnexTpoHHBIN pecypc]: METOAMYECKUE YKa3aHHs
- http://lib.volpi.ru/

JI.18 |[Eropos, B.B. u [np.] Heopranudeckass u aHaTUTHYECKAS XUMHUS. CII6.:JIans, 2014 | https://e.lanbook.com/bo
Ananutndeckas XUMusl. [ DNEeKTPOHHBIA pecypc]: 0k/45926
yueOnuk.-https://e.lanbook.com/book/45926

6.2. Ilepevyennb pecypcoB HH(PpOPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOI ceTH ""UHTepHeT"
31 | 37eKTpOHHBIH y4eOHO-METOIMICCKUH KOMIUIEKC MO TUCIUILIHHE " AHATHTHYCCKAS XUMUS U (PH3NKO-XUMHICSCKUE METOMBI
aHanu3a"
32 | caiit bubnuotexan BIIU (dummnan) Boar[ TY
93 | DnekTpoHHO-OMOIMOTEYHAs cucTeMa «JIaHb
24 | XKYPHAJI ITPUKITAJJTHOU CITEKTPOCKOITNU
25 |U3BECTUA AKAJEMUUN HAVYK. CEPUS XUMHWYECKAS
26 | DnekTpoHHO-OMOMHOTEYHAs cucteMa Bonr[ TY
6.3 IlepeueHb MPOrpaMMHOro odecneyeHust

6.3.1.1 | MS Windows XP Pro

6.3.1.2 | murg Ne 41300906

6.3.1.3 | 6eccpounas

6.3.1.4 | MS Office 2003

6.3.1.5 | JIuuensus

6.3.1.6 | Ne41449069

6.3.1.7 (2006 1.

6.3.1.8 | 6eccpounast

6.3.1.9

6.3.1.1

0
6.3.1.1
1
6.4 IlepeueHb HH(POPMANMOHHBIX CHIPABOYHBIX CHCTEM U 3JIEKTPOHHBIX 0n0anotTeuHbix cucrem (ABC)
6.3.2.1 | http://www fips.ru
6.3.2.2 | https://patentscope.wipo.int/search/en/search.jsf
6.3.2.3 | http://www.chemindustry.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAYJIA,

INPAKTUKH) /OBOPYJTOBAHUE

7.1 TlomemeHus ams IPOBCACHUA JICKUMOHHBIX, IPAKTUYCCKUX 3aHATUI YKOMIIJIEKTOBAHbBI




7.2 | YueOHast Mebenpb Ha 44 mocaiouHbIX MecTa, pabouee Mecto mpenogasarens, LCD TeneBusop, rocka

7.3 | YueOHast Mmebenpb Ha 48 mocaiouHbIX MecTa, pabodee Mecto mpenoaasarens, LCD TeneBu30p, KOMITBIOTED, T0CKa

7.4 | YueOHast MeOenb Ha 56 OCaIouHBIX MecTa, pabouee MECTO MpenoaaBaTes, J0cKa

7.5 | JTabopaTopHbIe paOOTHI IPOBOISTCS B CIICIIHAIEHO 000PYAOBaHHBIX JTa00paTOPHUSX:

7.6 | YueOHast meOenb Ha 12 mocaJouHbIX MECT, pabodee MECTO Ipeno/iaBaTes, J0CKa

7.7 |Bec ACCULABALK-210,

7.8 | Becel mabopaTopHsie BK-300.1,

7.9 | memmranka [13-6100-2mT,

7.10 | memanka [19-6110 — 2,

7.11 | Bumeomnpoektop Acer Projector P-1340,

7.12 | xommerotep Celeron,

7.13 | nepememuBaromiee ycrpoiictso I[13-8300 ¢ perymnsropowm,

7.14 | neus MyenpHas,

7.15 | cymmehasii mxad HICY,

7.16 | Ilpuntep Canon LBP-3010

7.17 | Kombonarpesarens JKI-500 mi Stegler

7.18 | CITY IlIkad cymmmpnbii [IIC-80-02CITY moa.2208

7.19 | pH-mMeTp MUIITUBOIBTMETP,

7.20 | xouaykromerp MmyibtutecT KCJI-1,

7.21 | peppaxromerp NPD-454 B2M,

7.22 | cnektpodporomerp CD-46,

7.23 | xpomarorpad JIXM,

7.24 | xpomatorpad XIIM-4,

7.25 | mudposoii BoabT™eTp 111 300 — 2 mT.,

7.26 | mkad BeITsDKHOM MIT-1500,

7.27 | kommsrotep Pentium TEEN,

7.28 | xpomaromacc-criekrpomerp MADCTPO 7820/5975,

7.29 | annon-4100 pH-metp mabopaTopHbIH

7.30 | Kombonarpesarens JKI-2000 mui, Stegler

7.31 | Memanka mars. ¢ Harp RH basic

7.32 | IlomerueHust 171st CaMOCTOATENBLHON paboThl 00yYaIONIMXCsl OCHAILCHBI KOMITBIOTEPHOH TEXHUKOH ¢ BO3MOXHOCTBIO
nozKIodeHus K cety "VIHTepHeT" 1 0OecrieyeHreM 0CTyTa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTelIbHYIO Cpey
opranm3amu. Kommsiorep Microlab, mynsrumenua-npoextop «BengwMP620C, npuatep HPLaserJetl150.

8. METOAMYECKUE YKA3ZAHUSA JJISA OBYYAIOIUXCS 11O OCBOEHUIO JTUCHUIIJIMHBI (MO Y JIA,
ITPAKTHUKHW)

BaxHBIM yCIIOBHEM YCIIEIIHOTO OCBOEHUSI UCIMILIUHEI SBIAETCS CO3aHHe CTYAEHTOM CHCTEMBI IPABUIIBHOIN OpraHU3aIui CBOETO
TpPyZa, TO3BOJISIIOIIEH pactpeieNnTh Y4eOHyI0 Harpy3Ky PaBHOMEPHO B COOTBETCTBHH C IpaikoM 00pa30BaTEILHOTO MpoLecca.
Hy»HO OCyIIECTBIATh CAMOKOHTPOIIb, KOTOPBIH SBIISETCS HEOOXOIMMBIM YCIIOBHEM YCTIEITHOH yueOnl. Bee 3amanns k
MPaKTHYECKUM 3aHSATUSAM U 1a00paTOPHBIM paboTaM, a TaKKe 3aJaHHs, BRIHECEHHBIC HA CAMOCTOSITENBHYIO Pab0Ty, PEKOMEHIYETCs
BBIMOJIHATH HEMOCPEICTBEHHO MOCIIE COOTBETCTBYIOIIEH TEMBI JIEKIIMOHHOTO Kypca, YTO CIIOCOOCTBYET JIyUIlleMy YCBOESHHIO
Martepuana, IO3BOJISIET CBOCBPEMEHHO BBLIBUTH U YCTPAHUTD «IIPOOEITBI» B 3HAHUAX, CHCTEMATH3HPOBATh paHee PO IeHHbINA
MaTepHall, Ha €r0 OCHOBE IPUCTYIUTh K OBIAJICHUIO HOBBIMYU 3HAHUSAMH, YMEHUSMU U HaBbIKAMU.

Meroaudeckue yka3aHHs K JICKIIMOHHBIM 3aHITUSIM:

B Xopie JTeKIMOHHBIX 3aHATHII HEOOXOIMMO BECTH KOHCIIEKTUPOBaHUE Y4eOHOro MaTepralia, o0palaTs BHUIMaHUE Ha
(hOopMyITHPOBKH, PACKPHIBAIONIHE COCPIKAaHNE TEX NI MHBIX SBJICHUH 1 IIPOIECCOB, HAYYHBIC BBIBOBI U MPAKTHIECKHE
pexoMeHanuu. JKenaTenpHO OCTaBUTH B pab0UYMX KOHCIEKTaX IIOJIS, Ha KOTOPBIX JeIaTh IIOMETKH U3 PEKOMEH[OBaHHON
JUTEpaTyphl, JOIOMHSIIOINE MaTepHall MPOCIyILIaHHON JIEKLIUH, a TAaKKe MOAYEPKHUBAIOLIIe 0CO0YI0 BaXKHOCTb T€X MIIH UHBIX
TEOPETUYECKUX IIOTOXKEHUH.

Heobxomumo 3a1aBaTh MPEIoaBaTeII0 YTOYHSIONINE BOIPOCH C IENBI0 YACHEHHUS TEOPETHUECCKUX TTOJIOKEHNH, pa3perIeHus
CHOpHBIX cuTyanuil. Llenecoobpa3Ho qopabaThIBaTh CBOM KOHCIIEKT JEKIIH, JieJast B HEM COOTBETCTBYIOIIUE 3aIHCH U3
JUTEpPaTypBhl, PEKOMEHJOBAHHOM MpenoAaBaTeneM U NPeayCMOTPEHHON Y4eOHON MPOrpaMMO.

IToaroroBka K MPaKTHYECKHM 3aHATHSIM H JTa0OpaTOPHBIM padoTaM:

IIpakTiueckue 3aHATHS U J1JAOOPATOPHBIE paOOTHI TTO3BOJIAIOT Pa3BUBATH Y CTYAECHTOB TBOPUECKOE TEOPETUUCCKOE MBIILICHNUE,
yMEeHHE CaMOCTOATENbHO U3YYaTh IUTEPATypy, AaHAU3HPOBATh MPAKTUKY; y4aT 4eTKo (OpMyIHpOBaTh MbIcib. HaunHaTh Hajo ¢
U3y4YeHHs PeKOMEHIOBaHHOI auTepaTypsl. Heo0X0amMo TOMHHUTE, 9TO Ha JICKIIMH OOBIYHO pacCMaTPHBACTCs HE BECh MaTepHal, a
TOJBKO €ro gacTb. OCTanpHas €ro 4acTh BOCIIONHSIETCS B IIPOIIECCE CAMOCTOATENBLHON paboTel. B cBsA3M ¢ 3TM pabora ¢
PEKOMEHIOBaHHOM TUTEPATypoit 00s13aTenbHa. [0TOBACH K MPAaKTUUECKOMY 3aHSTHIO MK TaOOpaTOPHOM paboTe, CTYAEHT MOXKET




o0paIaTses 3a METOAUIECKOH MOMOIIBIO K IIpenofgaBatento. Mas Ha KOHCYIbTalnio, HEOOXOANMO XOPOIIO MPOLyMaTh BOIPOCHI,
KOTOPBIC TPEOYIOT Pa3bsCHEHUS.

Meroandeckue yKka3aHHs K CaMOCTOSTETIbHON padore:

CamocrosrenbHas paboTa CTyAEHTa SBISETCS OCHOBHBIM CPEICTBOM OBJIAICHHS YICOHBIM MaTEpPHAIOM BO BpeMsi, CBOOOTHOE OT
00s13aTeNbHBIX yueOHBIX 3aHATHIH. CaMocTosITeNbHAS padoTa CTyIeHTa Hall YCBOEHHEM y4eOHOro MaTepHaa mno yueOHou
JVCIUIUIMHE MOXET BBIIOIHATHCS B OMOIMOTEKE YHUBEPCHUTETA, YUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX Kilaccax, a TaKKe B
JoMamHuX ycnoBusax. ComeprkaHue caMOCTOATENIFHON paboTHI CTYIeHTA OIIpe/iesieTcsl yueOHOH mporpaMMOoi TUCITUIUINHEI,
METOUYECKUMH MaTepHaIaMy, 3aJaHIAMHU U YKa3aHUAMHE Ipenofasarens. CaMocTodTenbHas paboTa B ayAUTOPHOE BPEMsI MOXKET
BKJIIOYATh:

1) KOHCIIEKTHPOBaHKE (COCTABICHUE TE3UCOB) JICKIINH;

2) peuieHue 3a1aq;

3) paboTy CcO crIpaBOYHON U METOAUYECKOH JTUTEPaTypOH;

4) BBICTYIIIIEHHUS C JIOKJIIaMH1, COOOIICHUSIMI Ha IIPAKTHUECKHUX 3aHATHSAX;

5) 3aIUTy BBITIOTHEHHBIX PadoT;

6) ydacTue B TEKyIIIEM OIPOCce 110 OTAENBHBIM TeMaM U3y4aeMOi JUCIUILINHEI,

7) yuactre B coOeCeI0BaHMsX, JEIOBBIX (POJIEBBIX) UTPaxX, AUCKYCCHSX, KPYITIBIX CTONAX, KOH(MEPEHLUX;

8) yuacTue B TeCTUPOBaHHH H Jp.

CamocrosrenbHas paboTa BO BHEay JUTOPHOE BPEMsI MOXKET COCTOSITh U3:

1) moBTOpEHHE JTEKLIMOHHOTO MaTepHrana;

2) u3y4eHus: yueOHOM 1 Hay4YHOU JTUTEpaTyphl;

3) BBIIENICHHE HanOoIIee CIOKHBIX M MPOOJIEMHBIX BOIPOCOB 10 M3y9aeMOH TeMe, TONTydeHIe pa3bICHEHIH 1 pEeKOMEHalNi 110
JAHHBIM BOIIPOCAM C IpenoaBaTesiMU Ka(eaps! Ha UX KOHCYIbTaIlHsAX;

4) npoBesieHNE CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOIPOCHI TEKYIIIETO KOHTPOJIS 3HAHUMH, PEIICHUS IPEACTABICHHBIX B y4eOHO-
METOIMYECKUX MaTepranax Kadenpel 3a1a9, TECTOB MO OTJEIBHBIM BOIIPOCAM H3yJaeMON TEMEI;

5) MOATOTOBKY K IMPAKTUYECKHM 3aHATHSIM H J1Ta0OpaTOPHBIM paboTam;

6) perieHus 3a1a4, BBIAAHHBIX Ha MPAKTUYECKUX 3aHATHAX U 1aOOpaTOPHBIX paboTax.

B cooTBeTcTBHY ¢ METOAMYECKUMU peKkoMeHmasiMu Munooprayku PO (yts. 8 ampens 2014 r. N AK-44/058H) B Kypce
MPEANoaraeTcs UCTOIb30BaTh COLMATLHO-aKTUBHBIE H Pe(ICKCUBHBIE METOIbI O0YUYEHUS, TEXHOIOTHH COLUOKYIBTYPHOR
peabINTALNY C LIENBI0 OKA3aHHSI IIOMOIIH B YCTAHOBJICHUH MTOJHOLCHHBIX MEKIMYHOCTHBIX OTHOIICHHH C APYTUMH CTYJCHTaMH,
co3IaHrH KOM(OPTHOTO TICHXOJIOTHYECKOr0 KJIMMaTa B cTyaeHueckoi rpymme. [Tonboop u pa3paboTka y4eOHbIX MaTepHaIoB
MIPOM3BOASTCS C YUETOM MPEJOCTABICHNS MaTepraia B pa3iMuHbIX (popMax: ayuanbHOH, BU3yalbHOH, C HCIIOIh30BaHUEM
CIEIHATIBHBIX TEXHUYECKUX CPEACTB U HH(POPMAIIMOHHBIX CHCTEM.

dopma MpoBeICHNS aTTECTALUH VISl CTY/ICHTOB-HHBAJIU/IOB YCTAHABIUBACTCS C yIETOM HHANBHIYATBHBIX IICHXO()U3HUSCKAX
0COOEHHOCTEH.

®dopmMa IpoBeICHUS aTTECTALIUH ISl CTYACHTOB-UHBANIUIOB YCTAHABIMBAETCS C YYETOM UHINBUAYATBHBIX ICHXO()U3NIECKUX
ocobennocreit. [Iis crynenTo ¢ OB3 mpexycmaTpuBaercst ocTymHas popma IpeocTaBiIeH s 3alaHii OLICHOYHBIX CPE/ICTB, a
UMEHHO:

. B TI€YATHOM WM HJICKTPOHHON (hopMme (AL JIUI] ¢ HapyIIEHHSIMH ONIOPHO-ABUTATENBHOTO allapara);

. B IEYaTHOM (hopMe MM AIEKTPOHHOU (OopMeE ¢ YBEIMUYEHHBIM IIPU(TOM U KOHTPACTHOCTBIO (IS JIMI[ C HAPYLICHUSIMHU
CllyXa, pedH, 3peHus);

. METOJIOM YTEHHS aCCHCTEHTOM 3aJaHMs BCIYX (AJIS JINI] C HApyIICHUSIMH 3PSHUS).

CTy,HeHTaM C UHBAJIMJAHOCTBIO YBEJIMYUBACTCA BPEMSA HA IOATOTOBKY OTBETOB Ha KOHTPOJbHBIC BOIIPOCHI. I[J'IH TaKNX CTYACHTOB
npeayCcMaTpuBacTCs A0CTYIIHasA (bopMa MpeaoCTaBJICHUA OTBETOB Ha 3aJlaHWsA, A UMCHHO!

. MUCHbMEHHO Ha Oymare Wik HaOOpOM OTBETOB Ha KOMITbIOTEpe (IUIsl JIMII C HAPYIISHUSIMH CIyXa, Peyn);

. BEIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB C MCIOJIB30BAHMEM YCIYT acCHUCTEHTa (IUIS JIUI C HAPYIICHUSIMHU OTIOPHO-
JIBUTATETILHOTO amIapara);

. YCTHO (J1s1 JIMII C HAPYIICHMSIMHA 3PESHUS, OMIOPHO-JBUTATEILHOIO aIapara).

IIpu HEOOXOAMMOCTH TSl 00YUAIOIIMXCS ¢ MHBATMIHOCTHIO TIPOIIEAypa OLEHHBAHUS PE3YIbTaTOB O0YUICHUS MOXKET MIPOBOUTHCS B
HECKOJIbKO 3TarloB.




