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1. OBIIMUE CBEJIEHMUSA

VYuebHast nucnuminHa «PU3UKO-XMMUYECKHE METOJbl aHAIN3a» W3y4YaeTcss B 4ETBEPTOM
cemecTpe.
KypcoBas pabora/KypcoBoii poeKT — He MPeTyCMOTPECHBI

1.1. dopma npomMeKyTOYHOHN aTTECTALUU:
9K3aMeH
1.2. Mecto yuebHo¥ nucuuiuinabl B ctpykrype OITOIT

VueOnas qucruininHa «PU3HUKO-XUMHUUECKHE METObI aHAIM3a» OTHOCHUTCS K 00s3aTE€JIbHOM YacTH
MPOTPAMMBI.
OcHoBolMt 111 OcBOEHUSI «DUBUKO-XUMUYECKUX METOJIOB AaHAJIN3a» SBISIIOTCA PE3yJIbTaThl
o0yueHus
0 MPEIIIECTBYIOUUM JUCITUTUITHHAM:
-MaremaTuka
- ®u3uka
-OKo0THusA
- Heopranuueckasi xumus
- Opranuyeckas XuMus
- AHaMTHYECKass XUMUS
Pesynbrarel 00yueHuss 1o y4eOHOW UCHUILIMHE WCIOJIB3YIOTCS TPU HM3YYCHHH CIIEAYIOIINUX
JUCIUIUIMH U IPOXOKICHUS TTPAKTUK
- Ou3nyecKas XuMHS
- Konnongnas xumus
- Xumus 1 (pU3HKa BBICOKOMOJIEKYJIIPHBIX COCTUHEHHIA
- XMMHS ¥ TEXHOJIOTUS MOJMMEPHBIX BOJIOKOH
- Texunueckuii aHaIM3 B MPOU3BOJICTBE MOJUMEPHBIX BOJIOKOH M KOMIIO3UTOB
- MeToapl ucciie1oBaHus MOJMMEPOB
- CTpyKTypa U CBONCTBA MOJMMEPHBIX BOJIOKOH
- HetpaguunoHHbIEe METO/IbI MOJTYUYEHHUS TIOJTUMEPHBIX BOJIOKOH
- [IpousBonacTBenHas npaktuka. HayaHo-uccnegoBarenbckas pabora
PesynpTatel ocBoeHHS «DU3MKO-XMMHUYECKHX METOJIOB aHalu3a» B JalbHEdIieM OyayT
WCITOJIb30BAHbI MPU BBITTOJIHEHUH BBITYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

[ensimMu nM3ydeHUs TUCUUIUINHBI « PU3UKO-XUMUYECKUE METO/IbI aHATIN3a» SIBIISIFOTCS:

- M3y4EHUE OCHOBHBIX (PU3MUECKUX U PU3UKO-XMMUYECKUX METOJIOB aHAIIN3A;

- OCBOEHHME TMPAaBUIBHOIO MOJXOAAa K BBIOOPY METOJa aHajiu3a B 3aBUCUMOCTH OT
XapaKTePUCTUKU OOBEKTA,;

- yMEHHUE BBIOMpAaTh METOAMKY aHAN3a;

- NPUMEHEHHE Ha TMpaKTHKE CPEJICTB M3MEpPEHHs, HCIONb3yeMbIX B (pu3MKO-
XUMHYECKHX METOJ[axX aHaJIu3a

- MIPOBEJICHUE aHATIN3a TEXHOJIOTUYECKUX 0OBEKTOB;

- aHaJIU3 pe3yJIbTaTOB MPOBEAEHHBIX U3MEPEHUN;

- dhopmupoBaHre y O0yJarOMIMXCS KOMIIETCHIINI, YCTAaHOBICHHBIX 00pa30BaTeIbHOMN
nporpammoii B coorsercteuu ¢ @I'OC BO.
Pe3ynbratrom 00ydeHus 1o yueOHON TUCHUIUIMHE SBIISETCS OBJIaJieHHe 00yJaloMMUCs 3HAHUSIMH,
YMEHHUSMH, HaBBIKAMU M ONBITOM JIEATEIBHOCTH, XapaKTepU3YIOIUMH Ipolecc (HOpMHUPOBAHUS



KOMIETEHIIMM 1 00eCeunBalOMMU JOCTHKEHHE TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS yueOHOU

JUCHUNIAHEL

2.1.

CDOpMI/IpyeMBIe KOMIICTCHIIUH, HHIAUKATOPbI JOCTUKCHUA KOMHCTeHI_II/II\/’I,

COOTHECEHHBIE C IJITAHUPYEMBIMH pe3yJibTaTaMu 00yUYEHUS 10 AUCIUTIIIUHE!

Kox m HauMeHOBaHHe

KOZ[ H HAMMEHOBAaHHUE HHAUKATOPA

IInanupyemblie pe3yJibTAThI

00yueHust
KOMIIeTeHIIUH JOCTHIKEHHS] KOMIIeTeH MU
MO AUCHHUILINHE
OIIK-2 NJ1-OI1K-2.3 - CucreMaTH3upyeT u
Coocoben IToHuMaHue U onrcaHue OCHOB aHAJM3HUPYET OTCUECTBEHHYIO U
HCIIOJIB30BATH (hM3MYECKUX METOJIOB JIJISl PEIICHUS 33729 | 3apyOeKHYIO Hay4YHO -
MaTeMaTHUECKHeE, B 001acTH MPOeCCUOHAITBHOM TEXHUUYECKYI0 HH(pOpManuoo B
(busmueckue, Gu3HKO- JeSITeTbHOCTH obnactu (u3nIecKuX u
(PM3UKO-XUMHUYECKIX METOJIOB
XUMUYECKHUE,
aHau3a.
XUMHYCCKHC METOBL HNI-OIIK-2.5 - OueHuBaeT BO3MOXKHOCTH
AT PEILICHHA 3aﬂat§ AHanu3 GU3HMKO-XUMHUYECKHX CBOICTBA [IPUMEHEHUS KOHKPETHBIX
npodeccuoHaIbHON HEOPraHMYECKUX U OPraHMYECKUX METOJIOB TUTSE aHaJIn3a
ACATEIBHOCTH BEILIECTB, C HCIOJIH30BAHUEM PA3THYHBIX XMMHUYECKUX BEILIECTB B
METOJbI aHAIN3a 3aBUCUMOCTH OT HX COCTaBa U
CBOJCTB.
NA-OI1K-2.6 - AHanmusupyeT XapakTtep Hu
IIpuMeHeHne COBPEMEHHBIX XUMUYECKHUX, COCTOsSIHMC  IIPOM3BOACTBA U
(hM3UKO-XUMUYECKHUX H JIP. METOJIOB B MPUHUMACT penenue o
po(ecCHOHAIBHON IEATEILHOCTH B WCIONB30BaHUM  METOJIOB U
00J1aCTH XUMUIECKUX TEXHOJIOTHI CpCACTB H3MCPCHUA ATt
KOHTPOJII ~ TEXHOJOTHYECKOTO
OIIK-5 NJI-OIIK-5.1 mporiecca
Br160p COOTBETCTBYIONMINX METOUK - YUUTBIBAET BOIIPOCH TEXHUKU
Criocodben HCCIIEIOBAHUSI OCHOBHBIX CBOMCTB 0€30IaCHOCTH B XUMHYECKHX
OCYILECTBIATh HEOpTraHMYIECKHUX U OPTaHNIECKHUX BEIIECTB nabopaTopusix IpU  BbIOOpE
SKCIIEPUMEHTAIBHbIE C YYETOM TEXHHUKHU 0€30IIaCHOCTH B METO/Ia ¥ JIOPAOOTKE METOIMKH

UCCJICIOBAHMS U
UCIIBITAaHUS 110
3aJaHHON METOJINKE,
MIPOBOUTH
HaOJTI0ICHUS U
U3MEpEHUS C YUETOM
TpeOOBaHUMN TEXHUKHU

XUMHUYECKUX JTab0opaTopusix

NJI-OI1K-5.2

[IpoBenenne HaOMIOAEHUM U U3MEPEHUI
MPH UCTIOJIL30BAHUU J1a00PATOPHOTO
o0opymoBaHus, 00pab0oTKa MacCUBOB
OKCHIECPUMCHTAJIbHBIX JaHHBIX

BBITIOJTHEHNS U3MEPEHUN.

- CaMOCTOATENbHO MPOBOJUT
U3MEPEHHS W AHAIU3HUPYET
MIOJIyYEHHBIE  PE3YNbTATHl  C
TOYKU 3pEHUS UX NPABUIBHOCTH
u BOCITPOU3BOJIUMOCTH,
HCIIOJNIb3YSI METO/IbI
MaTEMaTHYECKOW CTaTHUCTUKH.




Koa 1 HamMeHOBaHHe
KOMIIEeTEHIIHH

KOI[ H HAMMECHOBAaHME HHAUKATOPA
JAOCTHKCHUHA KOMIIETCHIITNHA

Inanupyemblie pe3yJibTAThI

00yueHust
10 TUCIUILINHE

0E€30I1aCHOCTH,
o0OpabaThIBaTh 1
UHTEPIPETHPOBATH
IKCIEPUMEHTAIbHBIC
TaHHBIC

3. CTPYKTYPA M COJIEP)KAHUE YYEBHOM JUCHUILINHBI/MOIYJISA

OO6u1ast TpyA0E€MKOCTh Y4eOHOM JUCHUILUIMHBI 10 YYeOHOMY IJIaHY COCTaBJISET:

Ounast popma oOyueHHS

4 3.e. 144

qac.

3.1. Crpykrypa yueOHOI TUCIUIUINHBI Ul 00y4YaloLXCcsl IO BUAM 3aHATHH
(ounast popma oOydeHHUsI)

CTpyKTypa H 00beM TUCHUILINHBI

- KonrakTHas ayiutopHasi padora, CamocrosiTeJibHasi padora
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3.2.  Crpykrypa y4yeOHOH JMCIMILIAHBI I 00yUYaOIIUXCS 10 pa3jesiaM U TeMaM JUCIHILIUHBL: (04Has popma 00ydueHus)
Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYyeMbI€) KonrakTHas padota
Pe3yJIbTaThI o - Bujnl 1 popMBI KOHTPOJIBLHEBIX
OCBOCHHS: ° © E - 8 g MeponpusTHiil, 0fecnednBalonue 1o
KO/1(b1) HanmeHoBaHUe Pa3/eNioB, TEM; o Z o 2 2o s 7 5 COBOKYIHOCTHU TEKYIIHi KOHTPOJIb
¢opmupyemoii(bIx) ¢opma(bl) MPOMEKYTOUHON aTTeCTALUU g § g 5 B g § % = § yCNEeBaeMOCTH,
KoMmneTeHuuu (i) u g = £ i = E = =8 £ ()OPMBI IPOMEKYTOYHOT0 KOHTPOJISI
MNP g 25 & é =5 £ E s é yCIeBaeMocTH
JTOCTHKEHMS o] :& g é = = g é— e 8 =
KOMIIeTeH M = i =9 = ~
YeTBEPTHIii cemecTp
16 34 4 198
NJ1-OIIK-2.3 Jlexuus 1. DXMA. Bonbramnepomerpudeckue 2 1 KonTpous nocemaemMoctH.
NJ-OHK-2.5 MeTO/Ibl aHaIK3a. I10CTOSAHHOTOKOBAs Mosporpadus. Cobecenopamme
W]JI-OlIK-2.6 [lepemenHOTOKOBAS TTONIApOTrpadus.
WA-OIIK-2.3 Jlexuus 2. lHBepCHOHHAS BOIHTAMIIEPOMETPHSL. 2 1 Kontposs mocemaemocTy.
WA-OIIK-2.5 AMIIEPOMETPUYECKOE TUTPOBAHKE CobecenoBanue
WJI-OTTK-2.6
W-OIIK-2.3 Jlexnus 3. [loTeHIMOMETpUYECKIE METOIBI AaHATTU3A. 2 1 KoHTpoitb moceraeMocTy.
N-OIIK-2.5 I[Ipamasi noTeHHOMETpHS. . [ToTeHIOMETpHuYecKoe CobecenoBanue
NJ-OlK-2.6 TUTPOBAHHUE
NA-OIIK-2.3 Jlexuus 4. KyjgoHoMeTprudyeckre METO/IbI aHAIN3A. 2 1 Kontpons nocemaemMocTH .
NJ-OIIK-2.5 [Ipsmast KyJOHOMETPHS. MeTo/Ibl KYTOHOMETPHIECKOTO CobecenoBanue.
NJ-OlK-2.6 TUTPOBAHUS
WJ-OIIK-2.3 Jlexuus 5. [[puMeHeHNE PIEKTPOXUMHUECKUX METO/I0B 2 1 Pa360op TeOpeTHYECKOro MaTepuara 1o
N-OIIK-2.5 aHaIW3A. OXMA OTHOCHTEIBHO OTpacieit
WJI-OTIK-2.6 ATOMHas! CIEKTPOCKONHSI. DMUCCUOHHBIN TPOMBIIIJICHHOCTH 1 HAYKH.




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota

Pe3yJIbTaTHI o - Bujinl 1 popMBI KOHTPOJIBLHEBIX

OCBOEHHS: © - " 8 g MeponpusTHiil, ofecnednBalonme 1o
KO/1(b1) HanmeHoBaHUe Pa3/eNioB, TEM; o Z o 2 2o s 7 E COBOKYIHOCTH TEKYIIHi KOHTPOJIb

¢opmupyemoii(bix) ¢opma(bl) TPOMEKYTOYHOI ATTECTAIIMH g § g & g g § g = § ycIeBaeMoCTH;
KomneTeHuuu(ii) u §” = E i E E E E E E & (hopMEBI IPOMEKYTOYHOr0 KOHTPOJIS

MHNKATOPOB g % 3 S8 EE S5 | 8 ycneBaeMocTH

JAOCTH:KeHHs! & l% = S5 E = l% s | &%

KOMIIETeH Ui i &= = =

CHGKTpaHBHBIﬁ aHaJIn3.
NJI-OI1K-2.3 Jlexknus 6. [TnamenHas poromMeTpus. 2 1 KonTpoins mocemaemMocTu.
NJ-OIIK-2.5 ATOMHO-a6COPOLMOHHBIN CIIEKTPAILHBINA aHAJIN3. CobGecenoBanue
NJI-OI1K-2.6
H-OIIK-2.3 Jlekuust 7. MonekyisipHas abcopOLMOHHAs 2 1 KoHTpoJIb moceImaeMocTH.
NJ-OIIK-2.5 crekrpockonus. CIIEKTPOCKONUS B BUAUMOMN 00IacTH CobecenoBanue
WJI-OTIK-2.6 crnekrpa. Cnekrpockonus B Y®- u UK- obnactu
CIICKTpa

W-OIIK-2.3 Jlexnus 8. CIEKTPOCKOMHUS sIIEPHOTO MAarHUTHOTO 2 1 KoHTpoJtb moceraeMocTy.
I/II['OHK'ZS pe3oHaHca. CO6€C€I[OB3HI/IC
U-OIIK-2.6 Mertosst xpomarorpaduu. ['azoBas xpomarorpadust
NA-OIIK-2.3 Jlexuus 9. Metozp! xpomarorpadun. XKuakoctHast 2 1 KonTtposns nocemniaemocTu.

WJI-OTIK-2.5

Xpomatorpadusi.

CobecenoBanne




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI o - Bujinl 1 popMBI KOHTPOJIBLHEBIX
OCBOEHHS: o @ z o= g MeponpusATHiil, oﬁecneqlfBammne mo
KOII(I)I)“ HanmenoBanne pa3nelos, TeM; & > g = g g g :: 5 o COBOKYITHOCTH TEKYIIMH KOHTPOJIb
dopmupyemoii(bix) (opma(bI) IPpOMeKYTOUHOI aTTECTALMH g § = 5 & = § £ = s yCIeBAeMOCTH,
KoMmeTeHuHu (i) u g = E i = E 3 =g £ ()OpPMBI IPOMEKYTOUHOT0 KOHTPOJISI
MRG0 g S & é =5 £ E = é yCIeBaemMocTH
S = £3% | S22 Sz |d:2
KOMIIETCHIIMH
NA-OIIK-2.6 . [IpuMeHeHne CIeKTpaNbHBIX M XPOMaTOTpadUIeCKIX
METOJIOB aHAJIHN3a
JlaGopaTopHblie padoThl
NA-OIIK-5.1 1.BBogHOe 3aHsATHE. BBigaua 3amanus Ha YUPC*** 3 1 KonTpoins mocemnaemMocTw.
NJ-OITK-5.2 XapakTepucTHKa 00bEKTOB aHAIIN3A. Bxon1HOM KOHTpOJIb 3HaHUH.
NJ-OI1K-5.1 2.BeInoNTHEHHE UCCIICIOBAHUH ONPECICHUS KOMITOHEHTA 3 1 Kontpons nmocemaeMocT.
NA-OIIK-5.2 aHAIIM3UPYEMOTO PaCTBOPA MEPBBHIM METOIOM. CobecenoBanmne
NJ-OI1K-5.1 3.BrinoaHeHNE HCCIEA0OBAHMM OMpeIeICHUsT KOMIIOHEHTA 3 1 Koutpons nmocemaeMocT.
NA-OIIK-5.2 aHAJIM3UPYEMOTr0 pacTBOpa MEPBBIM METOZ0M. BriGop CobecenoBanue
METOAMKH OTIPEETICHHS.
NJI-OIIK-5.1 4.0npeneneHne KOHIEHTPAUU KOMIIOHEHTa B MOJICIIbHOM 3 1 Koutpons nocemaemocTu.
N-OIIK-5.2 pacTBope MmepBbBIM METOAOM. J[eMOHCTpaIlMOHHbBIE Pa0OTHI CobecenoBanue
10 BOJIbTAMIIEPOMETPHUH.
NA-OIIK-5.1 5. Maremaruueckasi 06padoTKa pe3yIbTaToOB ONpENEICHHs. 3 2 KonTtpoins nocemniaemoctu. Kpyrubtii croi.
NA-OIIK-5.2 3ammuTa nepsoro stana YHPC. OO6cysxaeHne pe3yabTaToB ONPEICIICHHSL.
NA-OIIK-5.1 6.BrITIoNTHEHUE HCCIIeIOBAHUHN YCIIOBHIA OTPEICIICHHSI 3 1 KonTtposns nocemniaemocTu.




Ilnannpyembie Bujbl yueoHO# padoThl

(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTATBI o - Buasbl 1 popMbI KOHTPOJIBHBIX
OCBOEHHS: o @ z o= g MeponpusATHiil, oﬁecneqlfBammne mo
KOII(I)I)“ HanmenoBanne pa3nelos, TeM; & > g = g g g :: 5 o COBOKYITHOCTH TEKYIIMH KOHTPOJIb

dopmupyemoii(bx) (opma(bl) NPOMEKYTOUHON aATTECTAIMH g g = g £= 2 % = s yCIeBAeMOCTH,
KoMmmeTeHnuu(if) u g E g i = E g E S E 5 (opMBI IPOMEKYTOYHOTO KOHTPOJIS

IHEAIOTOE g 25 3 é = = = E = é ycIeBaeMoCTH

ROCTHIKEHHS - = E = & E E =g | S&

KOMIIETCHIIMH
NA-OIIK-5.2 BTOPBIM METOJIOM. CobecenoBanne.
NA-OIIK-5.1 7. BeimoHeHne uccle0BaHUH YCIIOBUI OMpeIeIeHUs 3 1 KonTpoins mocemaemocTu
NJI-OITK-5.2 KOMITOHEHTA aHAJU3UPYEMOT0 PaCTBOPa BTOPHIM METOOM. CobecenoBanue.

Br16op Metonuku onpenenenus. OnpeaeneHue
KOHUEHTPAllM KOMIOHEHTA B MOJEIBLHOM PacTBOPE

NA-OIIK-5.1 8. Maremarndeckast 00paboTKa pe3ynbTaTOB ONPEIeIICHUSI. 3 2 KonTtpoins noceniaemoctu. Kpyrubtii croi.
NJ-OI1K-5.2 3ammra Broporo stana YHUPC. OO0CyXIeHNE Pe3yJIbTaTOB ONPEICIICHUS
UA-OIIK-2.5 9. 3Bammra goMamHUX ~pacu€THBIX paboT 1o 3 2 CobecenoBanue. 3anura pacu€THBIX
NJ-OIIK-2.6 nonsporpaduu U KyJOHOMETPHH. pabor.
NA-OIIK-5.1
NA-OIIK-5.2
N-OIIK-2.5 10. KoanokBuyM mHO 3JIEKTPOXMMUYECKMM METOAAM 3 3
NA-OIIK-2.6 aHaIW3A. 3amuTa koyutokBuyma. CobeceoBanue.
NA-OIIK-5.1
NA-OIIK-5.2




Ilnannpyembie Bujbl yueoHO# padoThl

(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI o - Bujinl 1 popMBI KOHTPOJIBLHEBIX
OCBOCHMSI: o o 2 . g MeponpusTHiil, ofecnednBalonme 1o
KO/1(b1) HanmeHoBaHUe Pa3/eNioB, TEM; o Z o 2 2o s 7 E COBOKYIHOCTH TEKYIIHi KOHTPOJIb

¢opmupyemoii(bix) ¢opma(bl) TPOMEKYTOYHOI ATTECTAIIMH g § g & g g § g = § ycIeBaeMoCTH;
KoMmeTeHuHu (i) u g = E i \E E 3 = E & 3 ()OpPMBI IPOMEKYTOUHOT0 KOHTPOJISI

MHIMKATOPOB g 25 S8Es £:£ | ¢ ycIeBaeMoCTH

JAOCTH:KeHHs! & l% = S5 E = l% s | &%

KOMIIeTeH i i =9 = ~
NA-OIIK-5.1 11. BeinoiaHeHne UCCIENOBAaHHUM 1O TPETbEMY METOY 3 1 KonTpons noceniaeMocTtu
NJ-OI1K-5.2 aHaIW3a CobecenoBanue.
NA-OIIK-5.1 12.BbIrosiHEHHE HMCCICIOBAHUNA TPETHUM METOJIOM. 3 1 KownTposs moceniaemoctu
WA-OIIK-5.2 Beibop Meromuku — onpeneneHus.  OmnpenencHue Cobecenopanue.

KOHLIEHTPAlMK KOMIIOHEHTA B MOJIEIIBHOM PacTBOPE.
WA-OIIK-5.1 13. Ouenka pe3yJbTaTOB OMNpPEIEICHUS U 3aluTa 3 2 KonTtpous nocermaemoctu. Kpyrislii crosr.
W-OI1K-5.2 Tpethero stana YUPC. OO0CyXIeHNE Pe3yJIbTaTOB ONPECIICHUS
NJI-OIK-5.1 14. ComocTaBieHHe  pe3yJbTaTOB  aHAIU3a, 3 2 | 3ammra YUPC. Kpyrusiii cron.
I/II['OHK'SZ IOJIYYEHHBIX TPEMS METOAMU. ammra YUPC. [IpencraBieHne MMCbMEHHOTO OTYETA 11O
OJTHOMY W3 UCIIOJIb30BAHHBIX METOIOB
aHajau3a.

W/I-OIIK-5.1 15. JlemMoHCTpalMiOHHBIE pPA0OTHI IO AaTOMHOW U 3 1 KOHTpOIIb MOCEIAEMOCTH.
MJI-OI1K-5.2 CoOecenoBanue




Ilnannpyembie

Bujbl yueoHO# padoThl

(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI o - Bujinl 1 popMBI KOHTPOJIBLHEBIX
0CBOEHMSL: o o Z . g MeponpusTHiil, ofecnednBalonme 1o
KO/1(b1) HanmeHoBaHUe Pa3/eNioB, TEM; o Z o 2 2o s 7 E COBOKYIHOCTH TEKYIIHi KOHTPOJIb
¢opmupyemoii(bix) ¢opma(bl) TPOMEKYTOYHOI ATTECTAIIMH g § g & g g § g = § ycIeBaeMoCTH;
KomneTeHuuu(ii) u §” = E i E E E E E E & (hopMEBI IPOMEKYTOYHOr0 KOHTPOJIS
MHNKATOPOB g % = SeEE S5 | 8 ycneBaeMocTH
JAOCTHIKEHUS & e g SSE3 se | &g
KOMIIETeH Ui i &= = =
MOHeKy.]’IHpHOfI CIICKTPOCKOIIUU.
WA-OIIK-2.5 16. 3amuTa 1oMaIHUX Pacuy€THBIX PaboT MO aTOMHOM 3 2 CobecemoBanue. 3ammTa pacy4éTHBIX
WJ1-OIIK-2.6 a6copOLuMu 1 HHPPAKPACHOI CIIEKTPOCKOIHH. pabor.
N-OITK-5.1
NA-OIIK-5.2
H-OIIK-2.5 17. KommokBuyM 10O CHEKTpaJIbHBIM — METOaM 3 3 3amura KojutokBuyma. CobeceoBanue
1J1-OIlK-2.6 aHanmsa.
N-OITK-5.1
NI-OIIK-5.2
N-OIIK-2.5 18.Paccmotpenue ciektpoB SIMP- ciekTpockonuu. 3 CobecenoBanue
N-OIIK-2.6
NA-OIIK-5.1
NA-OIIK-5.2
Bee mnukatopsl | Dx3aMeH 18 X 54 X 36 + | Dx3ameH no Obuieram
BCEX KOMIETEeH Uil 36
HUTOI'O 3a cemectp 18 54 72 144 Ok3aMeH
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3.3.  Kparkoe conepkanve y4eOHON TUCIUTLTUHBI
HaunmeHoBanue
Ne man pa3aesia u TeMbl Copnep:kanue pa3gesia (TeMbl)
JHCIMIIJIMHBI
Jlexmms 1 . OXMA. DNCKTPOXUMUYECCKHE METOJbl aHaln3a, WX KiIacCH(UKAIys, oOIme
Bonbramnepo- OCHOBBI METOJIOB. BoibTaMmepoMeTpuuecKue METOJbl  aHaJIu3a,
METPUYECKUE ncTopudeckas —cmupaBka. llomsaporpadwdeckne METOABI  aHAIW3a.
METObI aHAJIN3A. Krnaccuueckass ToCTOSIHHOTOKOBasi nojsiporpagusi. OCHOBBI MeETOZa
ITocrosunotokoBas | IIpyHuunuanbHas cxeMa YCTaHOBKU. YCJIOBHUS BBINOJHEHHS aHaIu3a.
rrossiporpadus. [Tomsiporpadmueckast BomHa. KadecTBeHHass © — KOJIMYECTBEHHAS
ITepemennoTOKO- XapaKTEpUCTUKU METOAA. [TepemenHOTOKOBAA noJyisiporpadusi.

Basi MoJsIporpadus

[IpuHuunuanbHasg cxema ycraHoBkd. DopMa BOJbTaMIIEpHOM KPHUBOM.
DNEKTPOIbI, HCIIOIb3yeMBbIE B TIOJISpOTpadu.

Jlexums 2 . NuBepcuonHas WnBepcuonnas BonbTammepoMeTpud. Ilporeccsl, mpoTekarommue Mpu
BOJIBTAMIIEPO- BBITNIOJTHEHUN ompeneneHuid. [lpenensl ompeaensieMblXx KOHLIEHTpaLUH.
METpHSL. VcnoBrs  BBINONHEHHS aHANW3a METOAOM  aMIIEpOMETPHUYECKOTrO
AmMnepomeTpudec- | THTPOBaHUS.

KO€ TUTPOBaHUE YCTaHOBKHM,  HCHOJB3yeMble B  METOJE  aMIIEpOMETPHUYECKOro
TUTPOBaHUA. XUMUYECKUE PEAKIIUHU, UCTIONb3yeMble B MeTone. [Ipenensl
OTIpPEAETIAEMBIX KOHLEHTPALHIA. IIpumenenne METOJIOB
BOJIbTAMIIEPOMETPUH

Jlexums 3 [orenmmomerpuue | Knaccudukanust wMeromoB moTeHmuoMeTpur. (OCHOBBI  METOJIOB
CKHE METO/bI noTeHHuoMeTpun.  YpasHenue Hepncra.  Kmaccel  amexkTponos,
aHanmza. [Ipamas UCIONB3yEMBIX B TOTEHIMOMETPUYECKUX MeTOoAax aHanmusa. Ilpsmas
IIOTEHLIMOMETPHUSL. noreHuuomerpuss. pH -  wmerpua.  Honomerpusa.  Mertoasl
[loreHumomerprue | KOJMYECTBEHHOTO OTNpEIEICHHUS.

CKOE TUTPOBaHHUE Tunsl peakuii, HCMOIb3yEMBIX B OTEHIIMOMETPUYECKOM TUTPOBaHUM.
Tumsl  37MEKTPOAOB,  HUCHOJB3YEMbIX B MOTEHIMOMETPUYECKOM
TuTpoBaHuM.  [IpuHIMIUaANBHAs  cxemMa  MOTEHLMOMETPHYECKOM
ycTaHOBKH. PopMa KpHUBBIX INOTEHIHUOMETPHYECKOTO THUTPOBAHUS.
IIpuMeHeHnEe METOIOB MMOTEHIIMOMETPHUH.

Jlexmmst 4 Kynonomerpuuec- | OCHOBBI KyJIOHOMETPHYECKOTO MeToja aHaiau3a. Kiaccudukaius
KHe METOJBI [ METOJIOB KyJloHOMeTpud. 3akoH Papazes. YCIOBHS BBINOIHEHUS
aHamm3a. Ilpsmas | KyJOHOMETPHUUYECKOTO METO/a aHalIu3a Y CTaHOBKA JUISl METOJa IMpAMOM
KYJOHOMETpHSL. KYJIOHOMETpPHH.

Kynonomerpuuec- | Meronsl KyJIOHOMETPHYECKOTO THTpoBaHHUA. llpuHIunNuampHas cxema

KO€ TUTPOBAHHE. YCTAaHOBKM 1  MOTEHUMOCTATHYECKOTO  KYJIOHOMETPHUYECKOTO
TUTpoBaHUs Pacdyér KomMdyecTBa JJIEKTPUYECTBA, MOLIEAINET0 Ha
BBITIOJTHEHNE aHajn3a. MeToabl MHINKAINK KOHIIA 3JIEKTPOXUMHUYECKON
peakiun.lIppumMeHeHne METOI0B KYJIOHOMETPHH.

Jlexumsa 5 [Ipumenenune CpaBHUTENBHAs  XapakTEpUCTHKA  DIEKTPOXMMHUYECKMX  METOJOB

9NIEKTPOXUMHUYECKH | aHanu3a. [I[ppuMeHeHne MeToI0B Ha MPOU3BOJCTBE, B MEAULIMHE, HAyKe.
X METO/IOB aHaJIn3a.
AToMHas ONEeKTPOMarHuTHBI ~ CHEKTp  HM3JIy4eHHUs, €ro  BOJHOBBIE W
CIEKTPOCKOMMSI. 3HEpreTrveckue xapakrepucTuku. Kiaccudukamus crnekrpaibHbBIX
OMUCCUOHHBINI METOJIOB aHAIM3a. DMHUCCHOHHBIN CIEKTPaIbHBIA aHanmwm3. VICTOYHHWKH
CHEKTPaJIbHBINA BO30YXACHUS 3JEKTPOMArHUTHOTO CIIEKTpa., MOHOXpomaropbl. Cxema
aHaJIu3. YCTaHOBKHM AYMHCCHOHHOT'O aHaJIM3a.

Jlexuus 6 [Inamennas [Inamennas ¢oromerpuss. Cxema YCTaHOBKM [UIS IIAMEHHOH
(dhoTomeTpus. ¢doromerpuu. Mcrounnku BO30YXKIEHHs, MOHOXpOMaTOpbl. BemecTsa,

ompezensieMble  METOJaMH SMHUCCHOHHOTO  aHaln3a, IPeeibl
ONpeAEIAEMBIX KOHLIEHTPALHI.
AtoMHoO- OCHOBBI MeETOZa aTOMHO-a0COPOLIMOHHON CIIEKTPOCKOIUHU. 3aKOH

a0COpOIMOHHEII

aTOMHOT'O IIOTJIOIICHMS. Wctounukn H3JTYyUCHU. CxeMa aTOMHO-
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CHEKTPATIbHBIN a0COpOLIMOHHOTO  CIIEKTPOMETpa. MOHOXpPOMAaTopsl M NPUEMHUKU

aHaIu3. W3ITyYECHUSL. BemectBa, omnpenenseMbie  METOIOM aTOMHO-
abcopOLUMOHHON CIEKTPOCKOIHH, TIpeeIIbl OTIpeETsIeMBIX
KOHIIEHTPalUH.

Jlexmus 7 MonekynspHas OcCHOBBI MeETOJ]a MOJICKYJISIPHOH aOCOPOIMOHHOW  CIIEKTPOCKOITHH.
abcopOIroHHas 3axon byrepa-JlambepTa -bepa. MosekymnsipHbIe CIIEeKTPBI HOTJIOMIECHHSI.
CHEKTPOCKOMMSI. CriekTpockonusi B BHAMMOM oOnactu crektpa. (Cxema YCTaHOBKH,
CriekTpocKonusl B | HCTOYHMKM M3Iy4eHHs, MOHOXpoMarophl. IIpumMepsl ompenensieMbx
puguMor, Y®- wu | BemecTB. KauecTBEHHBIN M KOJIMYSCTBECHHBIN aHAIN3.

HK-o6mactu CxemBbI ycTaHOBOK TS criekTpockonnu B Y- u MK-o0mactu ciekTpa.

CIIEKTpA. HcToyHNKM M3MydeHHs, MOHOXPOMATOphl U MPUEMHUKU H3IYUYEHHS.
Cuextpsl nornomienuss B YO- nu UK- obmactu cnekrpa. Hazmauenne
3THX METOOB.

Jlexuus 8 Crniektpockonus OcHOBBI MeTOJla AJepHO-MarHUTHOTO pe3oHaHca. Cxema SIMP-
SIZIEPHOTO criekTpomeTpa. [lonarne rupomarautHoro otHommeHus. Crekrp SIMP.
MAarHUTHOTO Xumuueckuil caBur. KauecTBeHHBIM U KOIMYECTBEHHBIN aHanu3. Meron
pe3oHaHca. MIPOTOHHOTO MarHUTHOTO pe30HaHCa.

Mertoabl OcHOBBI XpoMmartorpapuueckux MeTOoA0B aHanu3a. Kiaccudukamms
xpomartorpaduu. METOJI0OB  Xpomarorpadum. Xpomarorpamma. KadecTBeHHBI W
l'azoBas KOJINYECTBEHHBIN aHanus. I"azoBas xXpomaTorpadus.
XpoMaTorpadust Xpomarorpadudyeckue  KOJIOHKH, COpPOEHTHI, Tra3bl, HOCHTEIH.
HetexTopsl. [IpakTndeckoe mpuMeHeHHE Ta30BOi XpoMaTorpaduu.

Jlexmmst 9 Kunkoctuas OCHOBBI METOJIa >KMJIKOCTHOHM Xpomarorpaduu. XpomaTtorpadudyeckue

xpomarorpadusi. KOJIOHKH, COpPOEHTHI U BBHIOOP MOMBIXHON (a3bl. CxeMa >KUAKOCTHOTO
xpomatorpada. Xpomartorpadudeckne neTeKTopel. VoHHAaE U Tenb
xpomarorpagusi. ToHKOCHOWHas ©  OyMaxkHas Xpomarorpadus.

[Ipumenenne [IpakTHueckoe TpUMEHEHHWE CHEKTPANBHBIX U XpoMaTorpaduueckux

CHEeKTPaJbHBIX ¥ | METOMIOB aHaJHM3a Ha MMPOU3BOJICTBE, B MEIUIINHE, HAYKeE.

XpomMaTorpaduueck

174 METOJIOB

aHanm3a

JlaGopaTopHblie padoThI

Jlaboparop | 1.BBomHoe Huckyccus mo wMatepuanam Jnekinuu 1. Coxepxkanue y4eOHO-

Has pabora | 3aHsTHe. Bpmaua WCCIIeIOBATEIhCKOW paboOThl CTY/ACHTA. XapaKTePUCTUKa OOBEKTOB

1 3a/1aHus Ha aHanu3a. Bo3amMoskHble BapuaHThl 3a/1aHus Ha BeinonHenue Y TPC. Bunbl
YUPC*** pacuéTHBIX JOMANIHMX 3ajaHuil, KOoIJIOKBHYMBI TO TEOpPETHYECKUM
XapaKkTepucTuka Bonpocam kypca. Conepxkanue otuéra no BeinmonHenHon YHUPC.
00BEKTOB aHAIH3A.

Jlaboparop | Bemonnenue Ha 3aHsATHM OCBamBalOTCS METOIWKH OIPENEICHUS OJHUM M3 TPEX

Has paboTta | mcciegoBaHui MeTon0B. HanpumMep: npy BBIIOTHEHUU ONPEIEIEHUI METOIOM NPSIMOMN

2 OTIpe/IeTIeHUS ¢doToMeTpUU CHayala TOTOBHUTCS CEpUSl CTaHIAPTHBIX PacTBOPOB.
KOMITOHEHTA Onpenensiercss UIMHA BOJHBI MAaKCHUMAJIBHOTO TMOTJIOMIEHUS, MpH
aHAIIM3UPYEMOTO KOTOPOW M3MEPAIOTCSA ONTHYECKHE MIOTHOCTH CTaHAAPTHBIX PacTBOPOB.
pactBopamepBbiM | [Io  3TMM  3HAYeHHWsIM  CTPOWMTCS  TPAJyMPOBOYHBIN  rpaduk,
METOJIOM. paccUnTBIBAETCS YPAaBHEHHUE MPSIMOM U pEIIaeTCsl BOIPOC O JIMHEHHOCTH

rpagyHupOBOYHOrO rpaduka.

Jlaboparop | .Bemonnenue Ha 3ansTm TOTOBUTCA HOBas CepHsl CTaHAAPTHBIX pAacTBOPOB H

Has paborta | MccieaoBaHUil MpoBepsieTcs CTaOMIFHOCTh TPAJIYHPOBOYHOTO rpadrika M OLEHUBAETCS

3 OIpeETIEHUS BO3MOXXHOCTh €r0 MPHUMEHEHHUS Ul KOJWYECTBEHHOI'O OINpEAEICHMUS
KOMITOHEHTA KoMmroHeHTa. [IpoBoauTcst BEIOOp METONMKHU ONpPEAETCHNs] KOMIIOHEHTa

AHAJIN3UPYEMOTO

B MOJICIBHOM pacTBope. PaccumThiBaeTcsi cremneHb pa30aBlIeHHUs
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pacTBOpa MepBbIM
MeToaoM. Beroop

AHAIIU3UPYCMOI'0 pacTBOpa U Ap.

METOJIUKH
onpeeIeHHMsL.
Jlaboparop | Ompenenenue IIpoBoaNTCS MPUTOTOBJIEHUE aHATTU3UPYEMOTO pacTBOPA U ONpeAeIeHUE
Hast paboTa | KOHLEHTPALUU KoMIIoHeHTa. OnpeesneHne NpoBoANUTCs 5 — 6 pas, 3aTeM BBIINOJIHACTCS
4 KOMITOHEHTA B pacuéT KOHLIEHTPALIMHU OIPEIEISIEMOT0 KOMIIOHEHTA.
MOJIETTBHOM 3areM mpenojaBaTeNb TPOBOAUT JEMOHCTPALMOHHBIE pPAaOOTHI Ha
pacTBope MepBbIM | UMEIOLIeMcsl B JlabopaTopuy paboThl IO IOCTOSIHHOTOKOBOM U
METOAOM. NEPEMEHHOTOKOBOM nossiporpaduu u aMIIEPOMETPUUECKOMY
JleMOHCTpaMOHHBI | TUTpoBaHWIo. PaccmarpuBaioTcst pabourie W BCIIOMOTaTeJbHBIC
¢ paboThI 10 BOJIBT- | MEKTPOAbI, 3JEKTPOXMMUYECKUE SUEHKH, (OPMBI BOJIBTAMIEPHBIX
aMIIEPOMETPHH. KpHBbIX. Beigaércst nomamHee pacyéTHoe 3a/1aHue.
JlaGopaTop | Maremarndeckas OneHka CIIy4alHOM  COCTAaBIAIOMIEH TOTPEITHOCTH  Pe3yIbTaToB
Has pabota | oOpaboTka omnpeeNeHus] MPOBOAUTCA METOJOM MaTEeMAaTHYECKOW CTAaTHUCTHKHU.
5 pe3yabTaToB IIpaBUNbHOCTE  PE3YJIbTATOB  OLIEHUBAETCS METOAOM  CpPaBHEHHUS
OTIpECIICHHUS. MOJYYECHHBIX PE3Y/IbTAaTOB C ICHCTBUTEIBbHBIM 3HaueHHeM. [lemarotcs
3aHII/ITa IIEpBOIro BbIBOABLI TII0 OLCHKC METPOJOTHYCCKHUX XapPaKTCPUCTUK MCETOAUKU
stana YUPC. ompezeneHus. 3alMTa  pe3yJbTaTOB  ONpEAeNIeHUs NYyTEM  UX
00CYXIeHHs 32 KPYIJIbIM cToioM. B3anMooneHka.
Jlaboparop | Bemonnenne OcBOeHHE METOIMKY OTIpEAENIEHNs BTOPbIM MeTonoM. Hanpumep, meTon
Has paboTta | mcciegoBaHUMR noHomeTpuu. IlpuroroBneHue cepuM CTaHIAPTHBIX pPacTBOPOB C
6 YCIIOBHH M3BECTHOM KOHIIEHTpAlMEH OMNpeiessseMoro KOMIIOHeHTa ( HampHumep,
OTIpEICIICHUS XJIOPUZI-MOHOB) METOJIOM I10CJIEI0BATENILHOTO pazbasieHus. Vzmepenue
BTOPBIM METOI0M. noTreHualia XJIOpUA-CEICKTUBHOT'O QJICKTpOaa B CTaHAapPTHBIX
pactBopax. I[locTpoenne TrpagyupoBoyHOoro Tpaduka u  pacuér
ypaBHeHHs1 mnpsMod. OrneHka KadecTBa pabOTbl HOH-CEJIEKTHUBHOTO
JIEKTPOAA.
Jlaboparop | . Beimonnenue [TpoBepka cTaOMILHOCTH TPaAyHUPOBOYHOTO rpaduka 1 paboThl XJIOpUA-
Has paboTta | mccieaoBaHuM CEJIEKTUBHOTO 3JeKTpoAa. Breibop Meromuku omnpexaencHus. Pacuér
7 YCIIOBHH CTeTeHN pa30aBleHUs aHAIM3UpyeMoro pactBopa Ilpurorosnenue
OTIpEIeIICHUS AQHAJTM3UPYEMOro pacTBopa. BrlimonHeHne omnpeneneHus] KOHIEHTpaun
KOMITOHEHTA aHAIM3UPYEMOT0 KOMIIOHEHTa. PacuéT KOHIEHTpaluy ONpeessieMoro
aHAJIM3UPYEMOTO KOMIIOHEHTA.
pacTBopa BTOPHIM
MeTo 1oM. Beibop
METOJINKH
OTIpECIICHHS.
Ompenenenue
KOHIIEHTpaIuu
KOMIIOHEHTA B
MOJICJIEHOM
pacTBope
Jlaboparop | Jdemonctpanmonna | [IpemogaBarens — MPOBOJWT — JEMOHCTPAllMOHHYIO — paboOTy MO
Hast pabota | st paboTa 1o KyJo- | KyJIOHOMETPUYECKOMY  OIpEIeNICHHI0O  KHUCIOT. PaccMaTpuBaroTcs
8 HOMETpuH. Bbitaua | KyJJOHOMETpUUECKHE  YCTaHOBKH, paOoyMe M  BCIIOMOTATeNbHbBIE
JOMAIIHET O QJICKTPOAbI, LENHN HWHIWKAIIUH. }Ianee MIPOBOJUTCA MaTeMaTHUYCCKaA
3aJIaHusl. 00paboTKa pe3ysbTaToB ompeneNieHus (HampuMep, XJIOPHI -HOHOB).
Marematnueckas [Jemnaercss BBIBOJ O MPaBUIBHOCTH PE3YJIbTATOB ONPEAEIEHHUS ITYTEM
0bpaboTka CpaBHEHUS C JACHCTBUTEIBHBIM 3HAYCHHEM. 3aT€M ITPOBOJUTCS 3allUTa
pe3yIbTaTOB BTOporo stana YUPC.
OIpeAeICHHUSL.
3amuTa BTOPOTro
stana YUPC.
JlaGoparop | 3ammra nomamnux | I[IpoBogurtcs 3ammra 1oMamHuX pacu€THBIX paboT no noysporpaduu u
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Has paboTa | pacu€THBIX paboT kynoHomerpud. llomsporpadus: cTyaeHT odopmisieT oAHy U3 IBYX
9 1o nossiporpagun | paboT MO MOCTOSIHHOTOKOBOW WJIM TIEPEMEHHOTOKOBOM moisiporpaduu
U KyJIOHOMETPHUH. M0 TMEePCOHATILHBIM JAaHHBIM 17151 pacuéta. [lo KyTOHOMETpUH CTyIeHTaM
TaKXe MpeJJiaraeTcs OJHa U3 IBYX paboT ¢ MEPCOHANBHBIMU JTaHHBIMH
Ui pacuéra. 3aliuTa IPOBOANUTCS B TECTOBOM (pOpPME C IOCIIELYIOLIIM
cobecenoBaHrs W MPOBEPKOH pacu€THON (pOpMBI pabOTHI.
Jlaboparop | KomnoxBuym mo KomnokBruyM mpoBoguTCS B BUIE TUCEMEHHOM paboThI ¢ MOCIEAYIOMINM
Has paboTa | 3JEKTPOXMMUYECKU | YCTHBIM ONPOCOM. bBHWIIETBHI colepkaT Kak TeOpeTHYecKHe , TaKk W
10 M METoJaM MPAaKTUYECKUE BOIPOCHL.
aHajm3a.
Jlaboparop | Beimonnenue OcBoeHNE METOAWKU ONpeAeieHus] TpPeTbUM MeTonoB. Hampumep,
Hast paboTa | McClIeqOBaHUM MO TUTPOBAaHUE  JKECTKOCTH  BOABl  METOAOM  (hOTOMETPUYECKOTO
11 TPEThEMY METOLY tuTpoBanus.  llepBoHauanbHO ~— ompepensieTcss  AJMHA  BOJIHBI
aHanm3a MaKCHUMaJbHOTO IMOTJIOIICHHs, TPH KOTOpOH OyAeT NpOBOAUTHCA
TUTpOBaHUE. [IpUroTOBUTH pacTBOpP TUTPAaHTA — TPUJIOHA b.
Jlaboparop | Beimonnenue Cranpmaptuzalis pacTBopa TpPHIOHA b MO CTaHOapTHOMY pPacTBOPY
Has paboTta | ucciegoBaHuM HUTpara Maraus Pacuér xoHuneHTpanuun Tpwiona b. Beibop Meroanku
12 TPETHUM METOOM. | ompeneneHus cojeill xEcTkocTH. OnpeneraeHue KOHLIEHTPALUUA COaei
Br16op meronuku JKECTKOCTH B OOBEKTE aHAIIN3A.
oTpeeNeHHs.
Omnpenenenue
KOHIIEHTPALIH
KOMIIOHCHTA B
MOJICIIEHOM
pacTBope
Jlaboparop | Omenka Pacuér MeTponoruuyeckux XapakTepUCTUK METOAUKH ONpeaesCHUs
Has paboTta | pe3yibTaToB cousielt sk€cTkocTH. 1IpoBepKa PaBUIIBHOCTU PE3YNILTATOB ONPEICIICHHUS.
13 oTpeneNieHHs U 3amura Tpetbero stana Y UPC. Kpyristii cton
3aIIUTa TPETHETO
srana YUPC.
Jlaboparop | Conocrasienue 3ammra y4eOHO-UCCIIEI0BATEIILCKOM paboTHI. OO6cyxaenue
Hast paboTa | pe3yJabTaToB MOJYYEHHBIX  pPE3yJbTaToB  3a  KpymieiM  crojoM.  OueHka
14 aHanm3a, 3¢ ¢eKTUBHOCTH BBINOJIHEHUs JabopartopHbix pabdor B Bure YUPC.
TMMOJIYYCHHBIX TPEMA HpeILCTaBJIeHI/Ie CTYACHTaMU MHUCHMCHHOI'O oTuéTa II0 OAHOMY U3
MeTOAaMu. 3alTa | METOJOB BHIITOJTHEHHOW PaOOTHI.
YUPC.
Jlaboparop | demounctparmonnsl | [IpenogaBaTens MPOBOAUT JSMOHCTPAIMOHHBIC PAa0OTHI MO aTOMHOMN
Hast pabota | € paboThI IO SMHCCHOHHONH M aTOMHOM aOCOPOLMOHHOI CIIEKTPOCKOIHUM, a TaKKe
15 aTOMHOI 1 METOAaM MOJIEKYJIIPHOH aOCOpOLIMOHHOM CHEKTPOCKONUU B BHIMMOIA,
MOJICKYJISIPHOM yIbTPaQHUOJICTOBOM M HWH(pakpacHOW o0jacTu crekrpa. Beimaéres
CIIEKTPOCKOTIHUH. JIOMalliHee  pacu€THOE 3ajJaHMe 10 aTOMHOM  abCOpOLMOHHOMN
CHEKTPOCKONMHU ¥ HHPPAKPACHON CIIEKTPOCKOITHH.
JlaGoparop | 3ammra nomamHux | CTyOeHT 3alMIIAeT CBOW BapHaHT pacd€THOHW pabOThl MO aTOMHON
Has pabora | pacuérHBIX paboT a0COpPOITMOHHON CIIEKTPOCKONHMH M 10 MOJICKYJISIPHONH aOCOpPOITMOHHOMN
16 10 aTOMHOM CHEKTpOoCKONMKM B HH(ppakpacHOi oOxactu crektpa (pacmmdpoBka
abcopOIuu u OJIHOTO M3 IIATH CIIEKTPOB BOJIOKOH). CobecenoBanue
nH(ppaxpacHoit
CHEKTPOCKOITHH.
JlaGoparop | KomnokBuym mo KotokBuyM mpoBOOUTCS B BHI€ TUCEMEHHOM pabOoTHI ¢ MOCIEAYIOMINM
Has pa60Ta CIICKTpaJIbHBIM YCTHBIM OIIPOCOM. bunetsr coacpiKar KaK TEOPECTHUUCCKHUE , TaK H
17 METOJIaM aHaJIN3a. | IPaKTUYECKUE BOMPOCHI Kypca.
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Jlaboparop | Paccmorpenue 3aKIrounTeNbHOe  3aHATHE. Pacmm@poBKa  CIIEKTPOB sIIEPHO-
Has pabora | crekTpoB SIMP- MAarHUTHOM CHEKTPOCKOIIHH.
18 CHEKTPOCKOIHH IloyBeIeHIe UTOTOB.

3.4. OpraHuszanusi CaMOCTOATEIbHOW PaObOThl 00yYaOLIUXCS

CamocrosarenbHas paboTa CTyJeHTa — o0si3aTeNbHasl 4acTb 00pa3oBaTeIbHOIO Ipoliecca,
HampaBJIeHHAss Ha  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U JIMYHOCTHOMY
caMo00pa30BaHUIO, Ha IPOEKTUPOBAHHE JajlbHEiIIero oO0pa30BaTeNLHOIO MapupyTa H
npodeCCHOHATBLHON Kapbephl.

CamocrodrenbHas padoTa 00y4aroLIMXCs O TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECHeYMBAIONINX YCIEUIHOE OCBOCHHE
JUCLUTUIMHBL.

AynuTopHasi caMOCTOsTeNbHAasE paboTa 0O0ydyarOMMXCs MO AMCUUIUIMHE BBIIOJIHICTCS Ha
YU4eOHBIX 3aHATHUSX [0 PYKOBOJCTBOM IIperojaBaTesis M 10 €ro 3aJaHuio. AyauTopHas
caMoCTOsITeNIbHAs paboTa 00y4aroIUXCs BXOIUT B 00N 00beM BPEMEHHU, OTBEICHHOTO Y4eOHBIM
IUTAHOM Ha ayAUTOPHYIO pabOTy, U perJjaMeHTUPYETCs PaCIUCAHUEM YUeOHbIX 3aHATUH.

BreaynutopHas camocTosiTenibHas paboTa 00ydaronuxcs — INIaHupyeMast yaeOHas, HayqHO-
UCClieoBaTeIbCKasl, IMpakTHyeckass paboTa oOyyaroIIMXcCs, BBINIOJIHAEMAas BO BHEAyAUTOPHOE
BpeMs 10 33aJaHUI0O ¥ TIPU METOAMYECKOM pPYKOBOJCTBE IMIperojaBaTelnsi, HO 0e3 ero
HEMOCPEACTBEHHOIO yYacTHs, PAaCIIMCaHUEM YyUeOHBIX 3aHATUI HE perjaMeHTUPYeTCs.

BueayauropHas camocTosiTeNnbHast paboTa 00y4aronuxcsi BKJIIOYaeT B ce0si:

- MOJITOTOBKY K JIGKIIUSM H Ja0OpaTOPHBIM 3aHATHUSM;

- M3yYeHUE CIEIHaIbHON TUTEPaTyphI,

- W3yYEHHUE pa3/ieioB/TeM, HEBHIHOCUMBIX Ha JICKIUH M JAaOOpaTOpHBIC 3aHATHUS
CaMOCTOSITENILHO;

- BBINOJIHEHUE JOMAIIIHUX 33JaHUi B BUJE PacCUETHBIX padoT;

— noaroroBka k 3amure YHUPC;

- MOJITOTOBKA K KOJJIOKBHYMaM;

- MOJITOTOBKA K TECTUPOBAHUIO

CaMmocrosiTenbHass paboTra 0oO0y4aromMXcsi € ydacTHeM Ipenojasareist B (Qopme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYINOBY0 U (WIM) HWHAMBUIYalbHYI paldoTy
00y4aroluMuUCs U BKIIOYAET B ceOsl:

- MPOBE/ICHNE WHIMBHUIYaJIbHBIX W TPYNIOBBIX KOHCYJBTAlMA TIO OTAEIHHBIM
TeMam/pa3zenam JTUCIUILINHBI;

- MIPOBE/IEHNE KOHCYIbTAlUi TIepe/ IK3aMEHOM,

- KOHCYJbTAllMM 10 OpPraHMU3allid  CAMOCTOSITEIbHOIO  HM3Y4YEHHMsS  OTJENbHBIX
paszienoB/TeM,  0a30BBIX  MOHATHH  y4yeOHBIX  AMCHUUIUIMH  HPOQHUIBHOIO/POJCTBEHHOTO
OakanaBpuata, kotopsie ¢opmupoBanu OIIK u IIK, B memsax obecriedeHusi mpeeMCTBEHHOCTH
00pa3oBaHus (JUIs CTYJIEHTOB MarucTpaTypsl — B LENAX YCTPAaHEHUs MTPOOEIIOB MOcie NOCTYIUICHUS
B MarucTpaTypy aOUTYypHEHTOB, OKOHYHMBIINX OakanaBpuar/crenuanutet uHbix YT'CH);

HepequL paSJIGJ'IOB/TeM/ , HOJJHOCTBIO HJIM YaCTHYHO OTHECCHHBIX Ha CaMOCTOSATCIIBHOC
HU3YYCHHUC C MOCICAYIOINIUM KOHTPOJICM!
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B
HaunmeHoBaHue pa3jiena MBI 1 GopMLI £
KOHTPOJILHBIX =
I MepOonpusTHI e
OUCYUNTUHBL/MOOYA, . ponp =
Ne i 3agaHus 1J15 CAMOCTOSITEJILHON padoThI (Yy4uTHIBAKOTCS =
BBIHOCUMBbIC HA @
NpPH NPOBEACHUN =
CaMOCTOSITeJbHOE X
TEeKyLIero [
H3y4YeHHe = =
KOHTPOJISA)

1. OT60p M IOATOTOBKA CaMoCTOsATEIHHO npopaborats | CobecemoBanme 3
po0 K aHaIU3y MaTepuas U CACIaTh KPaTKUH KOHCIICKT. | TI0 TeMeE.

2. MeTtop MmackupoBanusi, | CaMOCTOSTENLHO MPOPA0OTATh CobecenoBanue 3
pasneneHus u MaTepuai U CAeNaTh KPATKU KOHCIIEKT. | 10 TeMe
KOHIIEHTPUPOBAHUS

3.5. IIpuMeHeHHe >IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTUI

[Tpu peanuzanuu nporpaMmMbl yueOHOM JUCIUTUITMHBI BO3MOXKHO TPUMEHEHHE HIIEKTPOHHOTO
00y4YeHMsI U IUCTAHLIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTH.
Peanuszanus nporpaMmel y4eOHON AUCHUIIIMHBI ¢ IPUMEHEHHUEM JIEKTPOHHOTO 00Y4YEeHHUS U
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOIMH pPeriiaMeHTUPYETCs NEeHCTBYIOUIMMHU JOKaIbHBIMU
AKTaMW YHHUBEPCUTETA.

[IpumeHstoTCs caenyoUMil BapuaHT peau3aluy NporpamMmbl ¢ UcHojb3oBaHueM 20 u

JA0T

B anexTpoHHy0 00pa3oBaTeNbHYIO Cpeay, 0 HEOOXOTUMOCTH, MOTYT OBITH IEPCHECECHBI
OTJICNIbHBIC BUJIbI YUCOHOH JIEATEITLHOCTH:

HCII0JIL30BaHHe 00beM BKJIIOYEHNE B YUCOHBIH
ucnoab3zoBanue 30 u JOT ’ y
90 u 10T yac npouecc
CMeEIIaHHOoe JIEKIINHA 18 B COOTBETCTBHU C
oOydeHune nabopaTtopHble paboTHI 54 pacnrcaHneM y4eOHBIX
3aHATHN




16

4. PE3YJbTATbI OBYUEHMS 110 JUCHUIIIMHE. KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUH.

Yposuu Hrorosoe Ouenka B . IMoxa3arenn ypoBHs c(hOPMHUPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJIMYeCTBO NATHOAJILHOM =
KoMIeTeHmumu(-if) 0aJ10B cHcTeMe YHUBEPCATLHOH(-
., bIX) ob1enpodgeccnoHaIbHOM(-bIX) npogpeccuoHAIbHON(-bIX)
B 100-0an1bHOM 10 pe3yJbTaTaM . N i»
- KOMIeTeHru( KOMIIeTeHIM A KOMIIeTeHIMHU(-H)
cucTreMe TeKkyled u i)
10 pe3yJbTaTaM NMPOMeKyTOTHOM WJ1-OM1K-2.3
TeKylleH aTTrecTaluu WJI1-OTIK-2.5
MPOMeKYTOUHOU WJI-OTIK-2.6
arrecranun I/IJI-OHK-5.1
HI-OIIK-5.2
BBICOKHI OTJIMYHO/
3a4TeHO (OTJINYHO)/ OOyyaromuiics:

3a4TCHO

— UCYEPIBIBAIOIIE U JIOTHYECKH CTPOHHO
u3jaraeT y4eOHBI MaTepuan, yMeeT

CBSI3BIBATH ~ TEOPUI0  C  NPAKTUKOM,
CIpaBisieTcss C  pelleHHeM  3ajad
pogecCHOHATEHON HaNpaBJIeHHOCTH

BBICOKOTO YPOBHSI CJIO)KHOCTH, IIPaBUIIBHO
00OCHOBBIBACT MIPUHSTHIC PEIICHUS;

— ITOKa3bIBaET CIIOCOOHOCTh B IIOHMMAHUH
U IPAKTUYCCKOM HUCTIOJIb30BAHHUHU (1)1/131/11(0-
XMMHYECKMX METOJOB  aHajimM3a I
pCIICHUS] KOHKPETHBIX TEXHOJOTHYECKHX
3a/1a4;

— CIIOCOOCH IOMOJHSATH TEOPETUYECKYIO
nHpopmarmo CBEICHUAMHU n3
COBPCMCHHBIX HaYYHBIX HUCTOYHUKOB;

— croco0eH aHAJM3HPOBATH
JUTepaTypHble HMCTOYHMKH C  IIEJBI0
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BbIOOpa ONTHUMATIBHOIO METOJa aHalu3a B
KOHKPETHOM CIIy4ae;

— JlaeT pa3BEpHYThIE, HCUCPIBIBAIOILUE,
po¢eCCUOHATBHO IT'PaMOTHBIE OTBETHI Ha
BONPOCHI, B TOM YHUCIIE, JONOJIHUTEIbHBIE.

TOBBIIIIEHHBIN XOpOoT1IIo/ - OO0yuaromuiics:
3a4TeHO (X0poIo)/ — JIOCTATOYHO MOAPOOHO, IPAMOTHO U TI0
3a4TEHO CYLIECTBY u3naraer U3yUCHHBIIH

MaTepuai, NPUBOIUT W PpACKphIBAaeT B
TE3UCHON (hOpME OCHOBHBIE TTOHATHS;

— cmoco0eH TIPOBECTH aHANU3  psda
(PUBUKO-XUMHUYECKUX METOJIOB aHaliu3a C
LIEJIbI0 BEIOOPA ONITUMAIIBHOTO PEIICHHS :
— JONyCKaeT eOUHWUYHBIE HErpyOble

OIINOKH,
— JIOCTATOYHO XOPOILIO OPUCHTHPYETCS B
y4eOHOM u poeCCHOHATLHOM
JUTEepaType;
— oTBer oTpaxkaer 3HAHHE
TEOPETUYECKOTO u MPaKTHYECKOTO
Marepuaia, He JOIyCKas CYIIECTBEHHBIX
HETOYHOCTEM.
0a30BbIi YAOBIETBOPUTEIHHO/ - OOyyatowmuiics:
3a4TEHO — JIeMOHCTPHpYET TEOpEeTHYECKHe
(ynoBieTBopHUTENbHO)/ 3HAHHS OCHOBHOTO y4YeOHOro MaTepualia
32UTEHO JUCIUIUIMHEL B 00beMe, HEOOXOINMOM

i nanpHermero ocsoenus OITOIT;

— C HETOYHOCTSMH H3JIaraeT MPHUHATYIO
KJIaCCU(PUKALIUIO (PU3UKO-XUMHUECKUX
METOJIOB aHAJIH34;

C 3aTpyIHEHHSMH ONMCHIBaeT 0O0IacTh
MPAKTUYECKOTO TNPUMEHEHUS Pa3IHIHBIX
METO/IOB aHAJU3a.

— JEMOHCTpUpYET (parmeHTapHBIE
3HaHUsSI OCHOBHOM y4eOHOH JHTepaTypsl
10 AMCIMILIMHE;
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— OTBET OTpPaXaeT 3HaHUSA Ha 0a30BOM
YPOBHE TEOPETUYECKOI'O U IIPAKTUYECKOTO
MaTepuana B oObeMe, HEOOXOAUMOM JUIs
JanpHedmell yueObl U NpeCTOosIeH
paboThI IO TPOPHITE0 00YUESHHSI.

HU3KUHI

HEC 3a4TCHO

HEYyIOBIETBOPUTENBHO/ | Obyuarouuiics:

JIEMOHCTPUPYET (PparMeHTapHble 3HaHUS TEOPETHUECKOTO U MPAaKTUYECKOr0 MaTepHal, JOMycKaeT
rpyOBIe OIMMOKH MPH €r0 M3JI0KEHUH Ha 3aHATHAX U B XOJ€ IPOMEXYTOTHOU aTTECTAIIHH;

—  HUCHBITBIBAaET CEpPhE3HBIC 3aTPyAHEHUS B IPUMEHEHUH TEOPETUYECKUX MOJIOXKEHUN NIPU PeLIeHUN
MPaKTUIECKUX 3219 IPO(EeCCHOHATBHON HAIPABICHHOCTH CTAHAAPTHOTO YPOBHSI CIIOKHOCTH, HE
BJIaJeeT HeOOXOAUMBIMHE IJIS STOTO HaBBIKAMH U IIPUEMAMIT;

—  He CMOoCcO0eH NPpOoaHaIU3UPOBaTh CBSA3U U 3aKOHOMEPHOCTH, CYIIECTBYIOIINE MEX/y CBOHCTBAMHU
AHAIM3UPYEMBIX BEIIECTB M METOAAMH UX aHAJIH3a;

—  BBHINOJHACT 33aHuUs 11a0JI0Ha, 6€3 MPOSABICHHU TBOPUECKON MHUIIUATHUBBI

B 00beMe, HEOOXOIUMOM JIJIs AaJIbHEHINEH yaeObl.

5.

OIIEHOYHBIE CPEJICTBA JJI1 TEKYIIETO KOHTPOJISI YCOIEBAEMOCTH U ITPOMEXKYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

HpI/I MMPOBCACHUUN KOHTPOJIA CaMOCTOSITEIbHOM pa6OTLI 06yqafou11/1xc;1, TCKYIIETO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/’I aTTeCTaluu 1o yqe6H0171 JAUCITUITIINHC

«DU3UKO-XUMHUIECKIE METOJbI aHaJIu3a»

MPOBEPSIETCS YPOBEHb CPOPMUPOBAHHOCTH Yy OOYUYaIOMUXCS KOMIIETCHIIMH U 3arjlaHUuPOBAaHHBIX

PE3YyJIbTAaTOB O6y‘IeHI/I$I Mo JUCHUIIIIMHE, YKA3aHHBIX B pa3aciic 2 HacCToOsAIIEeH IMporpaMMal.

5.1.  ®opmbl TEKYHIErO KOHTPOJISI YCIIEBAEMOCTH, MPUMEPHI TUMIOBBIX 33/ IAHUN !
Ne DopMBI TEKYIIEro KOHTPOJIs IIpuMepsbl TUNIOBBIX 3aJaHUI

1. BxoaHoe TectupoBaHue Lenb TecTupoBaHMe-ONpeICICHUE YPOBHsI MOJITOTOBKM M 0a3bl 3HAHWM, MOJIYYEHHOH B MpeAbLIylIeM

YpOBHE 00pa30BaHUs
[IprMepsl TECTOBBIX BOIPOCOB

1. IlepeunciauTe THNBI AHAIUTHYECKHX PEAKIMIA.
2. UTo JIeXKUT B OCHOBE METOJ0B KHCJIOTHO — OCHOBHOTO TUTPOBAHMUSI?
3. Uto Takoe MIKAJIa KHCJIOTHOCTH PACTBOPUTEJIS?
4. Kakue croco0bI TATPOBAHMS MCIOJB3YIOTCS B THATPHMETPHYECKHX METOAAX aHaJIM3a?
5. YUTo JIeXKUT B OCHOBE METOJ0B OKHCJIUTEIHLHO- BOCCTAHOBUTEIHLHOTO TUTPOBAHMS ?

2. TecT 1o 3amKTe AOMAIIHUX PACYETHBIX IIpumep TectoBoro 3a1aHUs

—  OTBET OTPAXKACT OTCYTCTBUEC 3HAHUK HA 0a30BOM YPOBHE TCOPECTUYICCKOI'O U MPAKTUICCKOTO MaTepHrajia
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DopMbl TEKYIEr0 KOHTPOJIsA

IIpuMepbl TUIIOBBIX 3aIaHUT

paboT 1o noisporpadun u
KYJIOHOMETPHH

1. B monsporpadun GOHOBBIN 3IEKTPOITUT MPHUOABIISIOT B PACTBOP C IIENBIO:

- YMEHBUIEHMsI TOKa 3apsyKEeHHUs JBOWHOTO AIIEKTPUUYECKOTO CJIOS W MPENOTBpAIICHHS DSJIEKTPOIH3a
OTIPEAEAEMOr0 COETUHEHHUS;

- IPEJOTBPALICHUS JIEKTPOIN3a ONIPEAEIIEMOr0 COCAMHEHNUS ¥ YMEHBIICHHUS COPOTUBIICHUS pacTBOPA;

- YMEHBIIEHHUs CONPOTHBICHHUS PAcTBOpPa M HCKIIOUEHHMS MHIPALUM HOHOB  OINpPENEsIIEMOr0
COTIPOTHUBJICHHUS;

- UCKJIFOUYEHHsI MUTPALlU MOHOB OIPENENsIeMOr0 COEIUHEHUSI U YMEHBIIECHUs TOKA 3apsDKEHHsI JBOWHOIO
3NEKTPUIECKOTO CIIOSI.

2. Kakomy metojy aHanu3a cooTBeTCTBYIOT yenosus: | = f(E); E — Benuuunna nepemennas; lg = f(C) —

3. Uto sBIIsIeTCS Ka4eCTBEHHOM XapaKTEPUCTUKON Ha MOJISIpOrpaMMe aKTHBHOTO BellecTBa?

4. ®usnyeckuil cMmbic uyucna Dapaness 3aKIr0YacTCs B TOM, YTO €CIM 4epe3 pacTBop mpouaér (:%))
KYJIOHOB 3JIEKTPUYECTBA , TO HA JIEKTPO/IE!

- BBIJICTIUTCS | T BEllleCTBa;

- BBIIENUTCS | MOJIb 3KBHBAJICHTA BELICCTBA,;

- yepe3 eUHHILY TIOBEPXHOCTH B €IMHUILY BPEMEHH MPOMAET TOK, paBHEIH 1 A;

- 3aKOHYHUTCS IEKTPOXUMHUUECKAsT PEAKIIHSL.

5. Ilpu omnpegeneHuH BOABI METOAOM KYJIOHOMETPUYECKOrO TUTpoBaHHM ¢ uHAukKaumed KTT
MOTEHIIMOMETPUIECKUM METOJIOM C ABYMSI MOJIAPU3YEMbBIMH 3JIEKTPOAAMH B LIEMTH MHAUKALUU HCIIOIb3YIOT
3JEKTPO/IBI:

- IUTATUHOBBIN U XJIOpCEPEOPSIHBIIA;

- XJIopcepeOpsHBIN U cepeOpsIHbII;

- IJIATHHOBBINA U CepeOPSHBIN;

- JIBa TUIATHHOBBIX.

TecT-n10nyCcK K KOJUIOKBUYMY TIO
ANEKTPOXUMHUYECKHM METOJ[aM aHAIH3a

IIpumep TecToBOrO 331aHUS
1. HazoBuTe MeTo/ aHaM3a, OCHOBAHHBIH Ha M3MEpEeHHH TU(PPY3HOHHOTO TOKA B IIPOIECCE TUTPOBAHUS -;
2. Kakomy meToy aHajm3a cooTBeTcTByOT yenousi: | = 0; E =f©); E = f(V)?
- moJsiporpadus;
- HOTEHIIMOMeTpHUYecKoe TuTpoBanue npu | = 0;
- HOHOMETpUS;
- aMIIEpOMETPUIECKOE TUTPOBAHHE ;
- noteHuuometpus npu | # 0.
3. Ha 4ém ocHOBaH MeTO[] MOTEHIIHOMETPHYECKOTO TUTPOBAHUS?
- Ha M3MEPEHUH MMOTEHIIMAJa DIIEKTPOJIa CPABHEHUSI B TIPOIIECCE TUTPOBAHMUS,
- HA M3MEPEHUH BEIWYHMHBI JIEKTPOIIPOBOTHOCTH;
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DopMbl TEKYIEr0 KOHTPOJIsA

IIpuMepbl TUIIOBBIX 3aIaHUT

- Ha U3MEPEHNN NIOTEHIMAIa MHIUKAaTOPHOTO JIEKTPOJa B IPOLIECCE THTPOBAHUS;

- Ha U3MEPEHUHY BEJIMYUHBI TOKA B [TPOLIECCE TUTPOBAHHUSL.

- Ha U3MEPEHUHU ITIOTEHIANIA HHIUKATOPHOIO 3JEKTPOA.

4. Kakye peakiuy MOKHO HUCIOJIBb30BaTh [P aMIIEPOMETPUYECKOM TUTPOBAHUM?

- peakuu OKHCICHHUA-BOCCTAHOBIICHUS;

- PEaKIMHU OCAKACHUS U KOMIUIEKCOOOpa30BaHus;

- peakuy KUCIOTHO-OCHOBHOTO B3aUMOJCHCTBHS;

- BCE THUIIBI PEAKLHI, IIPX YCIOBUH, YTO OJWH U3 KOMIIOHEHTOB PEAKIIHU DJIEKTPOAKTUBEH.
5. A5 ycTaHOBJIEHUS] KOHEYHOM TOUYKH TUTPOBAHUS B KYJIOHOMETPUH UCIIOJIB3YIOT METO/ABIO
- TOJIbKO MOTEHIIMOMETPUIECKUH 1 (POTOMETPUIECKHUH;

- TOJIEKO (DOTOMETPUIECKHIA U aMIIEPOMETPHIECKUH;

- TOJIBKO aMIIEPOMETPUYECKUI U BU3yaJIbHBIN;

- BU3YaJIbHBIH, TOTEHIIMOMETPUUECKUH, (POTOMETPUIECKUH M aMIIEPOMETPHUCCKHH.

Buners! k komnoksuyMy no 9XMA

[Tpumeps! OMIIETOB K KOJUTOKBUYMY

buer 1

1. TeopeTrueckre OCHOBBI OJISAPOTrpaPUIESCKOro MeTona aHamu3a. OCHOBHBIC YCIIOBHS
MOJIAPOrpahuIeCcKOro ONpeACACHHMSL.

2. Cxema YCTaHOBKM MJi1 TNOTEHUUOCTATHUYECKOM KyJOHOMETpUH. OCHOBHBIE €€ 3JIEMEHTHl U HX
Ha3HAYCHUE.

3. Buapl KpHBBIX IOTEHIIMOMETPUYECKOr0 THUTpOBaHUsA. CrocoObl HaXOXKICHHS KOHEYHON TOUYKH
TUTpOBaHUS. Pacu€r KOHIeHTpaly OnpeaensieMOro COSTUHEHHUS.

buner 2

1. pH-mMeTpus. DIeKTpOXUMHUYECKAS 1IeTIh U3MEPEHUS. TUTTBI HHIUKATOPHBIX 3JIEKTPOJIOB.

2. CxeMa yCTaHOBKH B ITOCTOSTHHOTOKOBOH TOJIsiporpaduu, €€ OCHOBHBIC SJIECMEHTBI M MX Ha3HAYCHUE.

3. [IpumMeps! onpeneneHns BEIMIECTB METOIOM KyJioHOMeTpur. OCHOBHBIE YCIIOBHS U ATAITBI POBEICHUS
aHanu3a.

Buner 3

1. TeopeTnueckue OCHOBEI KYJIOHOMETPHUIECKOTO MeTo/1a aHam3a. OCHOBHBIE YCIIOBHSI ONIPE/IEIICHUSI.

2. DIEKTPOXUMHYECKHUE MEIH TIPH padoTe ¢ MEMOpPaHHBIMH NIEKTpoAaMu. THIThl MEMOpPaHHBIX
3JIEKTPOJIOB, IX OCHOBHBIE XapaKTEPUCTHKH.

3. OcHOBHEBIE (DaKTOPBI, OIPEIEIISIONIUE YCIOBUS MOISIPOTPaPUIECKOTO ONPEIeIICHHUS BEIIECTB.

buner 4
1. OCHOBHBIE THIIBI MJIEKTPOIOB B IIOTEHIIMOMETPUISCKUX METOIaX aHanu3a npu | = 0, ux Ha3HaUYCHHE.
2. CxeMa yCTaHOBKH B B IEPEMEHHOTOKOBOH HOJIsIporpadhuu, OCHOBHBIC €€ 3JIEMEHThI M X Ha3HAYCHUE.
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DopMbl TEKYIEr0 KOHTPOJIsA

IIpuMepbl TUIIOBBIX 3aIaHUT

3. [IpemnoxuTe SIEKTPOXUMHUICCKIE METOIBI IJIsT OTIPEICIICHHSI COACPKAaHNsI HOHOB METAJIJIOB B PaCTBOPE.
YKaxxute OCHOBHBIC YCIOBHUS U TIOCIEOBATEILHOCTD ONPEACIICHUS JUIsl OJHOTO U3 HUX.

buner 5.

1. @axTOpHI, ONIpeNeNsIoINe YCIOBHS ONpeAeTeHHs (IEKTPObI, PACTBOPUTEINH, (JOHOBBIN IIIEKTPOIHT) B
MeTtoze nmonsaporpadun. Birsane MaTepuaia 31eKTpoAa U MPUPOILI PACTBOPUTENS Ha THAIMTa30H pabodImx
MOTEHIINAJIOB.

2. CxeMa yCTaHOBKH B METOJIE aMIIEPOMETPHUYECKOTO TUTPOBaHMsI. OCHOBHEIE YCIIOBUS IPOBEICHUS
aHanm3a. Pacuér kommdecTBa onpeaensseMoro BeecTra.

3. [IpuMenenune MeTo1a MPsIMO MoTeHITMoMeTpuH. [locne0BaTeNbHOCTh BRIMIOTHEHHS aHATN3A.

Tect 1o 3amyTe JOMAIIHUAX PACYETHBIX
paboT 1o aToMHO abCOPOIMOHHOM
CIEKTPOCKOIUHU U MHPPAKPACHOM
CIIEKTPOCKOIIHUH.

IIpumepsl TECTOBOTO 3aAaHUA

1. Ha u3buparenbHOM HOTJIONIEHUN aTOMaMH BEIIECTBA JICKTPOMAarHUTHOTO M3ITyYeHUsI OCHOBAH METOJ] —
2. 9TO ABJSETCS HICTOYHUKOM M3ITYYEHHUSI B METOJIE aTOMHO-a0COPOIIMOHHOM CIIEKTPOCKOIHH ---7.

3. K MeTogaM aTOMHOM CLIEKTPOCKOIHMH OTHOCSITCSL:

- UK-cniektpockomnusi, miiaMeHHast OTOMETpHs], aTOMHast aOCOpOLIMOHHAS CIIEKTPOCKOTIHS,

- TamMeHHas (OTOMETpusi, aTOMHas aOCOpPOIMOHHAs CIEKTPOCKOMUS, SMHUCCHOHHBIA CIIEKTPaIbHBINA
aHaJIN3;

- aTOMHast abCOpOLMOHHAs CIIEKTPOCKONUs, YD — CIIEKTPOCKOIINS, SMUCCUOHHBIN CIIEKTPAIbHBINA aHaJIN3;

- DMHCCHOHHBIN CTIEKTPaIbHBINA aHaH3, TUIaMeHHast poTomeTpust, YD — cieKTpocKomnusl.

4. OCHOBHOM 3aKOH CBETOTIOTIIOIIEHHUS CTIPABEIINB TOIBKO IS CBeTa.
5. JIns KadecTBEHHOTO ONpeAeNieHHs] U UACHTU()UKAINN OPTaHUYECKUX COCTUHEHHUN HCIIONB3YIOT METOJ
CIIEKTPOCKOTIHH.

TecT-gomyck k koyuoksuymy nmo CMA

IIpumep TecToBOrO 3aHaHus

1. Kaxoii ncTouHuK M3ydyeHus ucnoiab3yercs B Meronax SIMP — ciekrpockonun?
2. Ha yém ocHOBaH MeTO]1 MOJIEKYJISIpHONH aOCOPOIIMOHHOM CTIEKTPOCKOHN?

- Ha oMuccuH YD U BUAMMOTO U3JIy4YEHNS,

- Ha MOIVIOLEHUU BEIECTBOM PAaJIUOBOJIH;

- Ha MOTJIOUIEHUH MOJIEKYJIaMH BEIleCTBA CIEM(PUIECKOT0 N3ITyUEHUSs;

- Ha MOIVIOLIEHUH BELIECTBOM PEHTTEHOBCKOI'O U3J1yYEHUs;

- Ha MOTJIOUIEHUH aTOMaMHM BEILECTBA CeUU(PHUUECKOro U3TyUSHHUsI.
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Ne it

DopMbl TEKYIEr0 KOHTPOJIsA

IIpuMepbl TUIIOBBIX 3aIaHUT

3. Kakue mpoueccsl IPOUCXOAAT B aHAIM3UPYEMOM BEUIECTBE IPH IOIVIOIIEHUU BUIAMMOIO
H3JIy4YCHUS:

- U3MEHEHHE YHEPTEeTUYECKOTO COCTOSIHUSA SIIEP;

- U3MEHEHHUsI B DHEPIreTUYECKOM COCTOSSHUM BHYTPEHHUX JJIEKTPOHOB;

- U3MEHEHMSI B DQHEPI€TUYECKOM COCTOSIHUY BHEIIHUX BAJICHTHBIX 3JIEKTPOHOB;

- I3MEHEHHSI B SHEPTUU KOJICOaHUs M BPAILIEHUS] MOJICKYJI;

- U3MEHEHMSI B DQHEPI€TUYECKOM COCTOSIHUU CIIMHOB SIIEP.

4. U3 xakoro marepuaiia u3roTaBjiuBaroT npusmsl 1 KroBeTsl B K cniekrpoMerpax:
- CTEKJIO;

- IUIABJICHBIE TAJIOTEHU/IBI IIEJIOYHBIX METAIIJIOB;

- KBapllL.

bunets! k komokBuyMy 1o CMA:
cobeceoBaHue B YCTHOH popme

buner 1

1. CpaBHuTenbHas xapakrepuctuka MetogoB UK- u AMP-criekTpockonuu B LENSX UX UCHOJIb30BAHMS IS
KaueCTBEHHOTO M KOJMYECTBEHHOTO aHAITN3A.
2. CxemMa aTOMHO-a0copOIMOHHOTO criekTpodoTomMeTpa. OCHOBHBIC Y3JIbI U X Ha3HAYCHUE.
3. TeopeTuueckue OCHOBBI METOA MOJICKYJISIPHOW CIIEKTPOCKOIMU B BUAMMOW 00JaCTH CIIeKTpa. Y CIIOBHS
BBITIOJTHEHHS KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHAaJIH3a.

buner 2

1. ComocTaBieHne METOJIOB IMHUCCHOHHON M aTOMHO-20COPOLIMOHHON — CIIEKTPOCKOIUH C TOYKH 3PEHHUS
WX WCITOJIb30BaHUS JIJISl KAYECTBEHHOTO0 M KOJMYECTBEHHOTO aHAJIH3A.
2. Cxema yCTaHOBKH IS Ta30BOi xpomaTorpaduu. OCHOBHBIE Y3IIbl ¥ UX Ha3HAYCHUE.

3. Meron UK-cnekTpockonuu. KauecTBEHHBIN 1 KOTMYECTBEHHBINA aHaIHN3. JJOCTOMHCTBA U OTpaHUICHUS
MeTO/1a.
buner 3

1. XapakTepucTHKa pa3INYHbIX 00JIaCTeH AMEKTPOMAarHUTHOTO CIIEKTPa U UX UCIIOJIB30BaHHUE B LIETSX
aHa/IM3a.
2. CxeMa XUIKOCTHOTO XpoMmaTorpada. OCHOBHBIE Y3ITIbl M UX HA3HAUYCHHE.
3. KonnuecTBeHHBIE METO/IBI aHAIHM3A B IDIAMEHHOU XpoMarorpaduu (METO| rpalyipOBOYHOTO TpaduKa,
METO/]T OTPaHWYHMBAIOIINX PACTBOPOB). Y CIIOBHUS U MOPAIOK IPOBENECHUS aHATN3A.
buner 4
1. Teopetrnyeckre OCHOBBI METO1a aTOMHO-a0COPOLIMOHHON CTIEKTPOCKONUH. CHEKTPBI SMUCCHH
HMCTOYHHMKA M3IYYCHUS U TOTIIONMEeH s o0pasna. Mcrnonp30Banue MeTo/1a B aHATUTHYECKUX TIETSX.
2. Cxembl IpuOOPOB B METOJIaX MOJIEKYJIIPHOH a0CcOpOIMOHHOM criekTpockonuu. OCHOBHBIC Y3JIbl, UX
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DopMbl TEKYIEr0 KOHTPOJIsA

IIpuMepbl TUIIOBBIX 3aIaHUT

XapaKTEPHUCTHKA ¥ Ha3HAUCHHE.

3. Haznauenue meTon0B Xpomarorpaduu. Cesizb XpoMaTorpaduu ¢ IpyruMu METOJIaMK aHaJIH3a.

buner 5

1. OcHOBHBIE 3aKOHBI CBETOIIOTIIONIEHHS B METOIaX MOJIEKYIAPHON CIIEKTPOCKOIINH. Y CIIOBUS UX
BBIIIOJTHUMOCTH.

2. Cxema Y®-cniekrpomerpa. OCHOBHBIC y3JIbl, X XapaKTEPUCTHKA U HA3HAYCHUE.

3. Meroj aToMHO-a0cOpOIIMOHHOM crieKTpockonuu. OCHOBHBIE YCIIOBHUS M TIOPSIIOK MMPOBEICHUS aHAITN3A.
[IpakTHdeckoe MprIMEHEHHE METOA.

Jomamnsis pacu€rHas padbota 1o
noJsiporpadun

BapuanTs! pabot

1. OnpenencHre KOHIIGHTPALMU HMOHOB IIMHKA B CTOYHBIX BOJAX IPOM3BOJCTBA BUCKO3HOTO BOJIOKHA..
OmnpenenuTh KOHIICHTPAIINIO HOHOB IIMHKA B CTOYHBIX BOJIaX METOJIOM MEPEMEHHOTOKOBOM Mosiporpadun
Y OLICHHUTH CIYYalHYIO0 COCTABISIONIYIO MOTPENIHOCTH PE3yIbTATOB OMPEICIICHHSI.

2. OmpeneneHue KOHIEHTpalyu (opmanpaeruaa B BOAaX IPOM3BOJICTBA XMMUYCCKHUX BOJIOKOH H
OTJCNIOYHOTO MPOM3BOACTBA. OmNpenenuTh cojepikanue (HOpMabIeTHia METOJOM MOCTOSHHOTOKOBOU
oJiIporpadyy U OLCHUTD CIIYYalHYI0 COCTABJISIONIYIO IIOIPEIIHOCTH PE3Y/IbTATOB OIPEICICHHUS.

Jomamnsis pacu€rHas padota 1o
KyJIOHOMETPUHU

BapuanTs! pabot

1. Onpenenenue npuMeceil KUCIOT B TEXHOJIOTUIECKUX pacTBopax U BoAax. OnpenenuTs NPUMEcH KHUCIOT
B TEXHOJIOTHYECKUX pacTBOpax M BOAAX METOAOM KyJOHOMETPUYECKOr0 TUTPOBAHUS U OLICHUTH
CIIy4aiiHyI0 COCTaBIISIOLIYIO IIOTPEIIHOCTH PE3YIbTAaTOB ONpPEAEIICHUSI.

2. OmpeneneHne BOABI B HEBOAHBIX PAcTBOpax IMPOU3BOACTBA CHHTETHYECKMX BOJOKOH. OmpeaenuTsb
collep)kaHue BOABI B HEBOAHBIX pacTtBopuTensix (IAM®DA, JIMAA) MeToqOoM KyJIOHOMETPHYECKOTO
TUTPOBAHU C UCIOJIB30BAaHUEM peakThBa Duiepa U OLEHUTH CIyYallHYI0 COCTABIISIONIYIO OTPEIIHOCTH
pE3yIbTATOB ONPEACIICHHUS.

10

Jomamrnsist pacuérHas paboTa 1o
aTOMHO-a0COpPOIIMOHHOMY METOJTY
aHanm3a

OmpeneneHre WOHOB METAUIOB B CTOYHBIX M TEXHOJOTHYECKHUX BOJAX IIPOM3BOJICTBA XHMHUYECKHX
BOJIOKOH M OTJIEJIOYHOTO Mpou3BojcTBa. OmnpenenuTts coiepkaHue oxHoro u3 uonoB (Zn, Cu, Fe)
[Ipennoxute METOABI ONpeNeleHNus U MPUBEANTE MIPUMEP YCIOBHI M ITOCIICOBATEIHFHOCTH BBITOIHEHUS
aHajmM3a JJIs OJHOTO M3 METOJIOB.

11

Homamnss padora mo MK-
CIEKTPOCKOIIHH.

Unentuduxanms Bosnokon metogom MK-cmekrpockormu. [IpoBectn waeHTH(QHUKAIMIO OJXHOTO W3 MSATH
BOJIOKOH 110 ero MK-cniekTpy.




24

5.2. Kpurepun, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaunmeHoBaHHe
OLIEGHOYHOI'0 IIkaabl onleHUBaHUS
cpeacrsa

Kpurepun oneHuBaHusA
(KOHTPOJILHO-

OLICHOYHOI 0
MepOonpHUATHS)

100-0as1pHaAR IIaTuéanaLHas
cucreMa cucTeMa

IIpencrasnenue oTuéra 5
o YUPC u ero OOyyvaromuiica, B Ipolecce INpeiacTaBleHHs — oTy€ra mo 3akoHdeHHod YUPC,

3aIuTa. MPOJEMOHCTPHPOBAII TITyOOKOE OHMMaHKE TIOCTABICHHON Mepe]l HUM 331a4H, PACKPBLT
ee CyLIHOCTb, 00OCHOBAJ BBHIOOp METOJa U METOAMKU OIpe/esIeHHs, OCHOBAHHOI Ha
MPOBEIEHHBIX IpeABaAPUTEIILHBIX HCCIIEI0BaHUAX. [Ipencrasienne  pabOTHI
COIPOBOJKIACTCSl WIUTIOCTPAIMOHHBIM MaTepHaioM B Buae Tabmui W rpadukos.
[TosmydeHHbIe pe3yabTaThl MPONLTH 00PabOTKY METOIaMU MaTeMaTHYECKON CTaTUCTHKH,
OIICHCHA X CXOAUMOCTBb U NIPAaBHUJIBbHOCTD, CACIAHbI COOTBETCTBYIOIINEC BEIBOJBI. Pa60Ta
opopmirena B coorBercTBuH ¢ TpeboBanusmMu ['OCT mo odopmiieHuio HaydHO-
TEXHHUYECKOM JOKyMEHTAIINH. [Tpu U3JI0KEHUH Mmarepuana CTYIICHT
MPOIEMOHCTPUPOBAJl TPAMOTHOE BIa/ICHHE TEPMHUHOJIOTHUEH, OTBETHl HA BCE BOMIPOCHI
6BIJ'II/I YCTKUMHU, NIPABUJIbHLIMU, JJAKOHWUYHBIMH U KOHKPCTHBIMMU.

OOyuvaromuiicsi, B TpoOIEcCe TPEACTaBICHHUS otyéta mo 3akoHueHHoil YMUPC, 4
MPOJIEMOHCTPUPOBAJ  3HAHWE  TIOCTABICHHOW Tepex HHUM  33jJa4d,  OJHAKO
MPEJICTaBICHHBIH TpaduuecKuii MaTepuall HE B TOJHOH Mepe OTpa)kaeT COJEepKaHHUE
paboTh, TpPHUBENEHHBIE WUIIOCTPAIMOHHBIE MaTepualbl HE BO BCEX CIydasx
MO/IIEPKUBAIA TEKCTOBBIH KOHTEHT. [Ipm HM3II0kKeHWM MaTepualia CTYJIEHT HE BCET/Aa
KOPPEKTHO YMOTPeOJIseT TEPMHUHOJIOTHIO, OTBEYAsl Ha BCE BOIPOCHI, CTYICHT HE BCerjia
4ETKO (DOPMYJIUPYET CBOIO MBICIIb.

OOyuatomuiicss cnabo OpHEHTHPYETCS B Marepuaje, B pPacCy)KACHHAX He 3
JEMOHCTPHPYET JIOTUKY OTBETa, IUIOXO BIAJEeT TEPMHUHOJIOTHEH IWCIMIUIMHBL, HE
MOXET PAacCKpbITh CyTh IIOCTaBICHHOW 3amaun. Pabora  odopmieHa HeOpekHO,
WUTIOCTPALMU HE OTPaXKaJIl TEKCTOBBIA KOHTEHT OTUYETA.

OOyuJaromuiics He BBITIOIHWIT 38 TaHHS 2

TecTnl 3a BBIMOJTHEHUE KaXKIOTO TECTOBOTO 3aJaHUS HCIBITYEMOMY BBICTABJISIFOTCSI OIICHKU B 5 85% -
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HaumeHoBaHue
OII€HOYHOT 0 IIkaabl OeHNBAHUS
(Kggigf;l:;‘m- Kpurepun oneHuBaHus
100-6anabpHast [aTudanabHas
OLCHOMHOTO CUCTEeMa CUCTEeMa
MepOonpHUATHS)
3aBUCUMOCTH OT IPOIEHTA MPABUIBHBIX OTBETOB: 100%
«2» - paBHO mwiu meree 40% 4 65% -
«3» - 41% - 64% 84%
«» - 65% - 84%
«5» - 85% - 100%
3 41% -
64%
2 40% u
MeHee
40%
VYcrHasa quckyccust OOyyJaromuiicsi akTHBHO yYacTBYeT B IMCKYCCHH IO 3aJaHHON Teme. B xoze 5
KOMMEHTApHUEB ¥ OTBETOB Ha BOIIPOCHI OIIMPACTCS HA 3HAHUS JISKIIMOHHOTO MaTepuasia u
3HAHUS U3 JOMOIHUTEIHHBIX HCTOYHUKOB. | pPAMOTHO HCITONB3YET JEKCUKY U
TEPMHUHOJIOTHIO JUCIHUILINHEL. Y O€IUTEIBHO OTCTANBAET CBOKO TOUKY 3PEHUS.
[TposiBisieT MOTHBAIIMIO M 3aMHTEPECOBAHHOCTH K padoTe.
OOyyaroIuiicsl y4acTBYeT B IMCKYCCHU 110 33JJaHHOM TeMe, HO B X0I¢ KOMMEHTapHEB U 4
OTBETOB Ha BOPOCHI OMUPAETCS B OOJNBIIEH CTENeHN HAa OCTAaTOYHbBIE 3HAHHUS U
COOCTBEHHYIO MHTYHUIHIO. Mcrionb3yeT mpodhecCHOHANBHYIO JIEKCUKY U
TEPMHUHOJIOTHIO, HO JIOITYCKACT HETOYHOCTH B (DOPMYJIMPOBKaX.
OOyuaromuiicst €nad0 OPUEHTUPOBAJICS B MaTepuaine, B PpacCyXACHHUAX He 3
JEMOHCTPHUPOBAJ JIOTHKY OTBETAa, IUIOXO BIJAJEN MPo(ecCHOHAThHONW TEPMUHOIOTHUEH,
HE PaCKpbIBA€T CYTh B OTBETaX M KOMMEHTAPUSIX.
OOyyaromuiicsi He y9acTBYET B AUCKYCCUU M YKJIIOHSETCS OT OTBETOB Ha BOITPOCHL 2




26

5.3 IIpomexxyTouHas aTTeCTaIlUs.

DopMa NIPOMeEKYTOTHOM

Tumnosbie KOHTPOJBbHBIC 3a/JTAHUA U HHbI€ MAaTEePHUAJIbI

arTrecTanuu JIJIsl IPOBEICEHNS] MPOMEKYTOYHOM ATTECTAINN:
DK3aMeH: buner 1
B  mmcemennoit  dopme 1o | 1. Tect
oweTam, BKJTFOYAIOIIM 4 | 2. AToMHO-aOCOpPOITMOHHAS CIIEKTPOCKOIUS; TCOPETUYECCKHE OCHOBBI, CICEKTPHl HMCTOYHWUKA W3IYYCHHS W TOTJIOIICHUS
BOIpoOCa o0pa3iia; KOJTUYCSCTBSHHBIN aHaIN3; JOCTOWHCTBA M OTPAHUYCHHS METO/1a; 00JIACTH MPUMCHCHUSL.

3. Cxema yCTaHOBKM B METO/E KyJOHOMETPHH IPHU MOCTOSHHOW CUIIE TOKA; PacyéT KOJUYECTBA DJIEKTPHUECTBA M MAacChl
OIPEAETIAEMOrO COETUHEHHS.

4. OnpeneneHrue OpPraHMYECKHX COCIWHEHWH B TEXHOJIOTMYECKUX PACTBOpaxX M CTOYHBIX Bojax. Ilpeanokute MeTombl
OINpEeAENCHNs] U MIPUBEIUTE MIPUMEP YCIOBHH M MOCIEN0BATEIbHOCTH BBIOJHEHNS aHAIN3a IJIS OJHOIO M3 MPEII0KEHHBIX
METOJIOB.

Buner 2

1. Tect

2. MeTop mepeMeHHOTOKOBOM MOoJsIporpaduu; MoasporpaMma, KadeCTBEeHHBIH U KOTMIECTBEHHBIA aHAIIN3.

3. CxeMa XUIAKOCTHOTO XpoMaTorpada; XxpoMaTorpamMma; KaueCTBEHHBIN M KOTMUECTBEHHBIN aHAIIN3.

4. KauecTBeHHBIN aHAU3 OPraHUYeCKUX coelnHeHuH. [IpennokuTe MEeToIbl ONpeeNIeHNs] U IPUBEIUTE IPUMEpP YCIOBUHA U
MTOCJIE0BATEILHOCTH BBIMOJIHEHUS aHATIN3a JIs1 OJTHOTO U3 METOOB.

buner 3

1. Tect

2. Meron moTeHHMOMETpUYecKOro TUTpoBaHus npu | = 0; OCHOBHBIE THIBI 3JEKTPOJOB M HX HCIIOJIb30BAHUE IIPH
TUTPOBAHUM; JOCTOMHCTBA U OTPAaHUUYCHHS METO/1a; 00JIaCTH IPUMEHEHHS.

3. CxeMBbI YCTaHOBOK B METOJIaX MOJIEKYJISIPHON aOCOPOIMOHHON CIIEKTPOCKOINHH; U300paKeHNE CIIEKTPOB; KAYeCTBEHHBIH U
KOJIMYECTBEHHBIN aHAJIM3.

4. OnpeneseHne HOHOB METAJUIOB B TEXHOJOIMYECKHX PAacTBOPax M CTOYHBIX Bojax. llpemnoxure MeTonpl onpeaeaeHus 1
MIPUBEINTE MPUMEP YCIOBHUH U IOCIIE0BATEIHLHOCTH BBITIOTHEHHSI aHAIN3a JUIsI OTHOTO U3 METOJIOB.

buner 4

1. Tect

2. Metop ra3oBoii xpomaTorpaguu; OCHOBbI METOAA; JOCTOMHCTBA U OTPAaHUYEHHSI METOJI0B; 00JIaCTh IPUMEHEHUSI.

3.. KauectBenHslit 1 konmuuecTBeHHbIN aHan3 B Y @- u K- ciekrpockonuu.

4. Onpenenenuie conerd B Bojax. lIpeanoxuTte MeTOAbI ONIpeAETICHNUS U MPUBEANTE TPUMEDP YCIOBHH U MOCIEA0BATEIbHOCTH
BBITIOJTHEHNS aHAJIN3A U1 OJTHOTO U3 METOJIOB.

buier 5
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1. Tect
2. SIMP — CHeKTpOCKOIIMSA; TCOPETHYECKHE OCHOBBI MeToza; crektp SAMP; Xumudeckuil CHBHI; KadeCTBEHHBIH U
KOJIMYSCTBECHHBIN aHaJIN3.
3. Cxema yCTaHOBKH B METOJIC IEPEMEHHOTOKOBOM MOJNSpOrpaduu; KaYeCTBEHHBINH M KOJTUYCSCTBEHHBIN aHAN3.

4. OmpeneneHre KUCIBIX M OCHOBHBIX NPUMECEH B TEXHOJIOTHYECKHX PAcTBOpaxX M CTOYHBIX Bomax. [IpemroxuTe MeTOmbI
OTpeJIeICHHS U IPUBEIUTE MPUMEP YCIOBUN U MOCIEA0BATEILHOCTH BBHIIIOJIHEHUS aHATU3a ISl OJHOTO U3 METOJIOB.

5.3. Kpurepun, mkanbsl OEHUBAaHUS IPOMEKYTOUYHOM aTTECTAlIUN YUYEOHON AUCIMILIMHBI/MOTYJIS

dDopMa IPOMeKYTOYHOM

IIIxaasl oneHUBaHUA

aTTecTaluu
HaumeHoBaHMe OLIeHOYHOIO DTG DI 100-6 IsTHo
AJIJIbHAsA ATHOAIJIBHAA
cpelacTBa cucrema cHcTeMa
DK3aMeH B MMCbMEHHOU QopMe ¢ OO6yuatomuiics: 5
YCTHBIM COOECEIOBAHUEM I10 OMIIETaM | —  JEMOHCTPHPYET  3HAHUS, oTMYaonmecs — riayOuHOM M
COIEP)KATENbHOCThIO, [AeT IIOJIHBIH HCUEPIBIBAIOIIUN OTBET, KaKk Ha
OCHOBHBIE BOTIPOCHI OWIJIETa, TaK M Ha JOMOJHUTEIBHBIE,
—  cBOOOAHO BiIa/IeeT HAYYHBIMH MOHATHAMH, BEACT JUAJIOT U BCTYIAET B
HAay4HYIO IUCKYCCHIO;
—  cmocoOeH K MHTETpalvy 3HAHUH M0 ONpE/IeIeHHON TeMe, K aHaln3y
MOJIOKEHUH CYIIECTBYIOIMX TEOPUH, HaNpaBlIeHUH 110 BONPOCY OMIIeTa;
—  JIOTUYHO ¥ JJOKAa3aTeIbHO PAcKpbIBaeT MPoOIeMy, NMPEVIOKEHHYIO B
ouere;
— cBOOOAHO  BHIMONHJET MPAaKTHYECKHE  3aJaHHs  ITOBBILICHHOU
CIIO)KHOCTH, MPETyCMOTPEHHBIE POTPaMMOH, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOH U JIOTIONIHUTEILHON JTUTEPATYPOH.
OtBeT He colepkKUT (HaKTHUECKUX OMIMOOK M XapaKTepU3yeTcsl rIyOnHOH,
MOJTHOTOH, YBEPEHHOCTHIO CYXKJIEHHI, WILTFOCTPUPYETCS MPUMEPaMH, B TOM
YHciie 13 COOCTBEHHOM MPaKTHKH.
OOyyaromuiics: 4

—  IOKa3bIBAET JIOCTATOYHOE 3HAHWE y4eOHOTO MaTepHaia, HO JIOyCKaeT
HECYIIECTBEHHBIE (PaKTHUECKHE OLIMOKH, KOTOPbIE CIOCOOEH HCIPaBHUTh
CaMOCTOSITEIBHO, OJlaro/iapsi HaBoIAIIEMY BOIIPOCY;

—  HEJIOCTaTOYHO pacKphiTa MpodiieMa Mo 0JJHOMY U3 BOIIPOCOB OWIIeTa;
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DopMa IPOMEKYTOTHOM

IMIxajsl onleHUBaHUS

arTrecTanuu
HaumeHoBaHHE OLIECHOYHOI0 I O O BT 100-6 aTuo
AJ1IJIbHasA ATHOAIJIBHAsA
CpeAcTBa cucrema cHcTemMa

—  HEJIOCTaTOYHO JOTMYHO ITOCTPOEHO U3JI0KEHUE BOIIPOCa;
—  YCIIEIIHO BBIMOJIHAET MPETyCMOTPEHHBIE B NMPOrpaMMe MPAKTHUECKUE
3aJlaHuUs CpETHEN CII0)KHOCTH, aKTUBHO PabOTaeT C OCHOBHOM JIUTEPATYPOH,
—  JEMOHCTPUPYET, B LEJIOM, CHCTEMHBId MOAXOA K PELICHUIO
MPaKTUYEeCKUX 3a7ady, K CaMOCTOSTEILHOMY MOMOJHEHUIO W OOHOBJICHHIO
3HAHMW B XOJi¢ JaJbHEUIICH ydeOHOH paboThl M TPOGECCHOHATBHON
JESATEIbHOCTH.
B otBere packpelTo, B OCHOBHOM, COJCpKaHHE OwWjeTa, HMEIOTCS
HETOYHOCTH IPU OTBETE HA JOMOJHUTEIbHBIE BOPOCHI.
OO0yyvaromuiics: 3
— TOKa3blBaeT 3HaHWS  (parMeHTapHOrO  XapakTepa, KOTOpbIe
OTJINYAIOTCS MOBEPXHOCTHOCTBIO U MAJION COEPKATEIBbHOCTBIO, JOMYCKAET
(akTHueckue rpyoble OMNOKHY;
— HE MOXeT 00OCHOBaTh 3aKOHOMEPHOCTH W MPUHIUIBI, OOBICHUTH
(dakThl, HapylleHa JIOTHKA W3JI0KEHUsI, OTCYTCTBYET OCMBICICHHOCTh
MPEACTABISIEMOr0 MaTEpHAIIa;
—  cropaBisieTcs c BBIIIOJIHEHUEM MPaKTUYECKUX 3a/1aHUH,
MPEeyCMOTPEHHBIX MPOrpaMMOM, 3HAKOM C OCHOBHOM JIMTEPATypoOil,
PEKOMEH/IOBAHHOW MPOTrPaMMON, JIOMYCKAeT MOTPEHIHOCTH M OMIMOKH MPH
TEOPETHUUECKUX OTBETAX U B XOJI€ MMPAKTUIECKOM paboTHI.
Conepxanne Oniera pacKpbiTO ci1ab0, UMEIOTCS HETOYHOCTH TPU OTBETE
HAa OCHOBHBIE H JIOTIOJNHHUTENBHBIE Bompockl Owiera. HeyBepenno, c
OONBIIMMHU  3aTPYJHEHUSIMH peElIaeT NpPaKTHUECKHe 3ajauyd Wi He
CIIPABJISIETCS] C HUMH CaMOCTOSITEJIBHO.
OOyuaroniuiicsi, OOHAapYXKHBaeT CyIECTBEHHbIE MpPOOENbl B 3HAHHAX 2

OCHOBHOTO y4eOHOT0 MaTepuaia, JHOMyCKaeT MPUHINITHAIBHBIE ONIMOKA B
BBITIOJTHEHUY IIPEYCMOTPEHHBIX TPOrPaMMON MTPAKTHUECKUX 3aJaHHM.

Ha 6onpIryro yacTb JONOJIHUTENBHBIX BOIPOCOB 110 COAEPKAHUIO HK3aMEHa
3aTPYAHSIETCS 1aTh OTBET WK HE AAECT BEPHBIX OTBETOB.
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5.4. Cucrtema OLEHHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

OneHka no JUCHUILIMHE BBICTABIISETCS 00yJarouieMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEH U
IIPOMEXXYTOYHOH aTTeCTalUu.

dopma KOHTPOJIS 100-6anabpHas cucrema [aTudannbHas cucrema
Texynui KOHTPOJIb:
- TectupoBanus 2-5
- lomarrHue 3a1aHus B BUAE pacuETHBIX 2-5
paboT
- CAMOCTOSITENILHOE U3YyUCHHE 2-5
MaTepHaoB IOTOTHATEIBHBIX Pa3/IeioB
yueOHHKa
VYyacTue B yCTHBIX JUCKYCCHUSAX 2-5
[TpomexxyTouHas aTTecTalus OTIMYHO
(9x3amMen) XOPOIIIO
Hroro 3a cemecTp 5K3aMeH YIIOBJIETBOPHUTEIHHO

HEY/IOBJICTBOPHUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peaymzanuss mporpamMmbl MpeaycCMaTpUBAcT HCIOJIB30BaHUE B Ipolecce OO0ydeHUs
CIIeTYFOIIMX 00Pa30BaTEeIbHBIX TEXHOJIOTHH:

- pOOJIEMHAS JICKIIHS;

- IPYIIIOBBIC IUCKYCCHUH,

- MperoiaBaHKe JUCIUTUIMHBI HA OCHOBE PE3YJIbTaTOB HAYYHBIX UCCIICTOBAHHM

- MOUCK U 00paboTKa MH(POpMAIHU C UCTIOJIb30BAaHUEM ceTu MIHTepHeT;

- JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH,

- WCIOJIb30BAaHNE Ha JICKIIMOHHBIX 3aHATHSX BHUJICOMATCPUANIOB W HATJISTHBIX
nocoOui;

7. IMPAKTUYECKASA IOAI'OTOBKA

[IpakTryeckast MOATOTOBKA B paMKax y4eOHOH MUCHUIUIMHBI PeAU3yeTCs TPU MPOBEACHUN
MPAaKTUYECKUX 3aHATHIH, CBA3aHHBIX ¢ Oyaylieil npodeccuoHalIbHOM eATeIbHOCThIO, a TaKXKe
B 3aHATUAX JIEKIHOHHOTO THIA, TMOCKOJBKY OHH TIPEAyCMaTPHUBAIOT Iepenady ydeOHOH
nHpopManuu oOydYarolUMCs, KOTOopas HeoOXoauma Ui TMOCIEAYIOLIEro BBIIOJIHEHUS
MPaKTUYECKON pabOThI.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbS

[Ipu oOyyeHWHM JHUI] C OTPaHWMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsI M HWHBAJIHIOB
WCITOJIB3YIOTCS TOAXOBI, CIIOCOOCTBYIONINE CO3JaHUI0 0e30aphepHOi 00pa30BaTEIHHOU CPEIbI:
TEXHOJOTUH Au(epeHInanuu U UHIUBUIYaTbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOAUK IIO pa60Te C HHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AMCTAHIWMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTENbHBIX HHIWBUIYATbHBIX KOHCYJIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIpOCaM MW MNPAKTHYCCKUM 3aHATHUAM, OKA3aHUC IMOMOIIU IIPHU IHMOATOTOBKE K HpOMe)KYTOqHOﬁ
aTTEeCTallUU.
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[Ipn HeobxoaumocTH pabodyasi mporpamMma JUCHUIUIMHBI MOXET ObITh aJanTUpOBaHa s
obecrnieueHnss 00pa30BaTEIHLHOTO MPOIlecca JTUIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YUCIIE I JUCTAHIIMOHHOTO 00Yy4YeHHUS.

Y4eOHbIE W KOHTPOJBHO-U3MEPUTEIBHBIE MAaTepHaabl TPEACTABIAIOTCS B  (dopMax,
JOCTYIHBIX JIJIS1 U3yYEHUsl CTYJEHTaMH ¢ 0COOBIMU 00pa30BaTEeNbHBIMH MOTPEOHOCTAMH C yUYETOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

JInst MOAroTOBKM K OTBETY Ha IMPAKTHYECKOM 3aHSATUHU, CTYJEHTaM C OIPAaHMYECHHBIMU
BO3MOXKHOCTSIMHU 3[J0POBBSI CPEIHEE BPEMsI YBEJIUUYMBAETCS 110 CPABHEHUIO CO CPEIHUM BPEMEHEM
MOJAFOTOBKU OOBIYHOTO CTYCHTA.

JIist CTYIEHTOB C WHBAIUIHOCTBIO WM C OrPAHHMYECHHBIMH BO3MOKHOCTSIMU 3/I0POBBS
dbopMa mpoBeleHHS TEKyLIel M TNPOMEXKYTOYHOW aTTeCTallMd YCTAHABIMBACTCS C YYETOM
WHAUBUIYAITBHBIX MICUX0()HU3NIECKIX 0COOCHHOCTEH (YCTHO, MMCEMEHHO Ha Oymare, MIChbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[IpomexxyTouHast aTTecTanus MO AUCIHUIUIMHE MOET MPOBOJIUTHCA B HECKOJBKO 3TAroOB B
dopMe pyOeKHOTO KOHTPOJSI MO 3aBEPUICHUIO HU3YYEHHUS OTAEIbHBIX TEM IUCUUIUIMHBL. [Ipu
HEOOXOJUMOCTU CTYAEHTY MPEAOCTaBISIETCS JOMOJIHUTEIBHOE BpeMsl Ui IOJArOTOBKM OTBETa Ha
3a4eTe WM SK3aMeHe.

JUig ocyIlecTBIEHHsI NPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IMPOMEKYTOUHOU
aTTecTalid OOydaroluxcs CO3JAr0TCs, MPU HE00XO0IuMOCTH, (OHIBI OIICHOYHBIX CPENCTB,
aJlanTUPOBAHHBIC JIJISl JTUI] C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBbsSI M TTO3BOJISIFOIINE OIEHUTD
JMOCTHKEHHE MMM 3alUIAHUPOBAHHBIX B OCHOBHOM 0Opa30BaTeNbHOW MPOrpaMMe pe3yJbTaToOB
o0y4YeHHsI ¥ YpOBEHb COPMHPOBAHHOCTH BCEX KOMIETEHIMH, 3asBICHHBIX B 00pa30BaTebHOU
porpamme.

9. MATEPUAJILHO-TEXHUYECKOE OBECNEYEHWE JHCITHIUTHHBI
/MOJYIA

XapakTeprucTUKa MaTepPHAbHO-TEXHUYECKOTO 00ECICUCHHS JUCIUILIMHBI COOTBETCTBYET
tpeboBanusimu GI'OC BO.

MaTepHaano-TeXHqucxoe obecnieucHue JAUCHOUIIIIMHBI ITPU 06yquI/II/I C HUCIIOJB30BAHHUECM
TPAaAUIUOHHBIX TEXHOJIOTHI 06y‘-ICHI/I$I.

HaumeHoBaHue yueOHBIX ayAMTOPHIi, JadopaTopuii,
MacTepCcKuX, 0M0JIM0TEK, CIOPT3aJ10B, IOMeEIeHH I
15 XpaHeHusI H NPOGUIAKTHIECKOT 0
00cayKUBAHUSA Y4eOHOr0 000PYAOBAHMS H T.IL

OcHaleHHOCTh y4eOHbIX AyAUTOPHUI, JabopaTopui,
MACTEPCKHUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMeLIeHMii 1JIsl XpaHeHUs] U NPOPUIAKTHYIECKOr0
00CJIyKMBAHMS Y4eOHOr0o 000py10BaHus U T.IL.

119071, r. MockBa, Maaslii Kaaysxkckuii nepeyiok, qom 1, kopmyc 2, aya.2408

ayJIUTOPUM JIJI IPOBEJICHUS 3aHITUH JIEKIIMOHHOTO
THNA

KOMILIEKT y4eOHoi Mebenu,

TEeXHUYECKUE CPE/ICTBA O0yUCHNS, CITyKaIlue JUIs
MpeJIcTaBiIeHus1 yueOHo# nHhopMauu 0OIbIION
ayJAUTOPHU:

— HOYTOYK;

— TIPOEKTOp,

— 9KpaH

119071, r. MockBa, Mauslii Kanysxkckuii nepey.ok, aom 1, kopnyc 2, ayn.2312

ayIMTOPHUH JUTSI IPOBEEHUS J1a00paTOPHBIX
3aHSTHH, TPYIIIOBBIX U UHANBHIYaIbHBIX
KOHCYJIbTallUi, TEKYIIIETO KOHTPOJIA U
IIPOMEKYTOUHOM aTTeCTalluu, 10 PAKTHYECKON
MOJATOTOBKE, TPYNIIOBBIX U MHIUBUAYAIbHBIX
KOHCYJbTAIUHI

KOMIUIEKT yaeOHOH MebenH,

— KOMIUIEKT CTEKJITHHOM XUMHIECKOU IMOCYIbI, 8
pH- MeTpOB- MIIIITMBOJIETMETPOB, KYJIOHOMETP
JUTS OTIpeeNICHUS XJIOPUI-HOHOB,
BOJILTAMIIEPOMETPUICCKHI aHAITH3aTOP
«Oxcnepr» BA-01, 2 poromerpuueckux
TUTpaTopa, 4 cnekrpodoromerpa KOHUKO,
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HaumeHoBaHue y4eOHBIX ayIUTOPHUIA, 1a0opaTopui, OcHaleHHOCTh y4eOHbIX AyIUTOPHA, JJa0bopaTopui,
MAacTepPCKuX, 0M0JIM0TeK, CIOPT3aJ10B, IOMeILeHU MaCTepPCKUX, OM0JIHO0TEeK, CHOPTUBHBIX 32J10B,
JJIS1 XpaHEeHHsI M MPOPUIAKTHYECKOTO TOMelleHMil VIS XpaHEeHHUs ¥ NPOPUIAKTHYECKOT O
00cayKUBAHUSA Y4eOHOT0 000PYA0BAHMS U T.II. 00CJIyKMBAHMS Y4e0HOr0 000py10BaHUS U T.II.

IIaMeHHBIA poTomeTp, Y D-criekTpodhoToMeTp,
AAC-cnekTpoMeTp.

IloMeneHus1 111 CAMOCTOSATENIbHOM PadoOTHI OCHAIIIEeHHOCTDh MOMEIeHHUH /11 CAMOCTOATEIbHOM
o0yyammxcs padoThI 00y4AIOIHXCS
YUTAIBHBIN 3471 OMOIHOTEKH — KOMIIBIOTEpPHAS TEXHHUKA;

INOAKIIYCHHEC K CCTH «I/IHTepHeT»

MarepuanbHO-TEXHHUECKOE obOecreueHrne y4eOHOM AUCHUIUIMHBI IpH  OOYYEHHUH C
UCIIOJIb30BAHUEM JIEKTPOHHOIO O0YUYEHMSI U IUCTAHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH.

Heo0xogumoe o0opyaoBaHue IMapameTpsl TexHu4yeckue TpedoBaHUS
ITepconanbuerii kommsioTep/ | Beb6-Opayzep Bepcus nmporpammHOro obecrieueHus He HIKE:
HOYTOYK/IIJTaHILIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Annekc. bpaysep 19.3
MUKPO(]OH, OnepanmonHas cucremMa | Bepcus mporpaMMHOTO oOecTieueHus He HUXKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
noctyn B ceTb MHTepHeT Be6-kamepa 640x480, 15 kagpos/c

Muxkpodon JI000H

JuHamMuKH (KOJIOHKY WU | JTI0ObIe

HAYITHUKN)

Cetb (MHTEPHET) [TocTostHHAs CKOpOCTh HE MeHee 192 xbut/c

TexHonoruueckoe  oOecrieyeHUe  pealu3alldd  [pOrpaMMbl  OCYIIECTBIISIETCS €
UCIIONB30BAHUEM  JJIEMEHTOB  3JIEKTPOHHOH  MH(OpManMOHHO-00pa30BaTENBbHONH  Cpebl
YHHMBEpCHUTETA.
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10. YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOW JUCIIATLIAHBI/ YYEBHOI'O

MOAYJIA
[
" T || oo |
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareancTBO . P

n/ MII u 1p.) U3TaHus (3Ganonnsemcs 015 u30aHUlL 6 oudIMoTeKe
1 ’ 91EKMPOHHOM 8UOe) YHusepcurera
10.1 OcHoBHas AUTEPATYpPa, B TOM YHCIE HIEKTPOHHBIC N3IaHUS
1 | Mosuan H.U. Ananumuueckas xumus Vuebnux M.:MUHOPA-M 2022 https://znanium.com/catalog/prod

Pomanosa P.T. uct/1693697

Topoynosa T.C.

u op.
2 | Bhvikosa JLH. Ananumuueckas Xumus Yuebnux M. -MI'TY um. A.H. 2002 60

Hoesukos A.B. Kocwieuna

Yecnokosa O.A.
10.2 JlomomHuTEIBHAS IUTEPATYPa, B TOM YHCIIC DJIEKTPOHHBIC H3TaHM
1 | .Mosuan HHU. Ananumuueckas xumus Yueonux M.:UH®DPA-M 2018 https://znanium.com/catalog/prod

Pomanoea P.T. uct/977577

Topoynosa T.C.

u op.
10.3 Metoanveckne MaTepraibl (YKa3aHUsl, PEKOMEHIAINH [T0 OCBOSHHIO AUCHUILTHHBI (Moayst) aBTopoB PI'Y M. A. H. Kockirnna)
1 | /puouna HH. Qusuxo-xumuueckue memoov | Yuebnoe M.-MI'VAT 2015 20

Hoesukos A.B. ananusa. Yacmo 1. nocobue

bapanoe O.B. Onexmpoxumuyeckue memoobl

ananusa

2 | Ipuouna H.H. Qusuxo-xumuueckue memoov | Yuebnoe M. -MI'VAT 2016

Hoesuxos A.B. ananuza. Yacmo 2. nocobue 20

bapanos O.B Cnexmpanvrvle Memoobl

ananusa. Amomnas



https://znanium.com/catalog/product/
https://znanium.com/catalog/product/
https://znanium.com/catalog/
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CneKkmpockonus

Tpuouna H.H.
Hoesuxos A.B.
bapanos O.B

Tpuouna H.H.
Hosuxos A.B.

DuzuKo-xumu4ecKue Memoobl
ananuza. Yacmo 3.
Cnexmpanvtbie Memoobl
ananuza. Monexynsapras
CREeKmpOCKonust

Buvinonnenue yuebno-
uccnedo8amenbckoi pabomol
no xypcy «Qusuxo-
XUMUYeckue memooul
ananuzay

Yuebnoe
nocobue

Yuebno-
Memoou4eckoe
nocobue

M.:PI'Y um. A.H.
Kocwvireuna

M.:PI'Y um. A.H.
Kocwvieuna

2078

2018

20

20
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 npoeccruoHaIbHbIE 0A3bl JAHHBIX:

Ne | DJyleKTpOHHBIE y4yeOHbIe U31aHNs, 3JIeKTPOHHbIE 00pa3oBaTeIbHbIE peCypChl

1. OBC «Jlanwb» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3AaTelIbCKOoro eHTpa «Muppa-M»
http://znanium.com/

3. Dnexrponnsie uzganus «PI'Y um. A .H. Kocesiruna» Ha mmatdopme DbC «Znanium.comy
http://znanium.com/

4, 3BC «MBUC» http://dlib.eastview.com/
IIpodeccnonanbhbie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (MeXIyHApOJIHAas yYHHBEpCaIbHas pedepaTruBHas Oasza
JNAHHBIX, WHAEKcUpytomas Oonee 21 ThIC. HAMMEHOBAaHUW HAYYHO-TEXHHUYECKUX,
TYMaHHUTApHBIX U MEIUIMHCKHUX XYPHAJIOB, MaTepHasioB KoH(epeHuuid npumepro 5000
MEXIYHAPOAHBIX U3/IaTEIbCTB);

2. Scopus http://www. Scopus.com/

3. Hayunas snextponnas OuGmuotexka eLIBRARY.RU https://elibrary.ru (xpynHeimmii
poccuiickuii MH(GOPMAIMOHHBIN MOPTal B O0JIACTH HAYKH, TEXHOJIOTMH, MEAULIUHBI U
o0OpazoBaHus);

4, OrtpacieBoii mopTai No ynakoBke, 000pyJ0BaHUIO U MaTepraiam: hitp://www.unipack.ru...

5. Kypnan «[Tnactuxe» http://www.plastics.ru

6. Kypran «MexayHapoIHble HOBOCTH MUpa ruiactMaccey http://www.plasticnews.ru

7. baza mamneix B mupe Academic Search Complete - oO0mMpHas MONMHOTEKCTOBas HAy4HO-
rccnenoBarenbckast. COIEPIKHUT MONHBIE TEKCThI THICSY PEICH3UPYEMbBIX HAYYIHBIX KYPHAIOB IO
XUMUH, MAIIMHOCTPOCHUIO, (husnke, 6uosnoruun. http://search.ebscohost.com

8. Kypnan «Tapa n ynakoBkax: http://www.magpack.ru

11.2. TlepedeHb nporpaMMHOro 0OecrieYeHUs
Fimin | 000 o CESSreten S —

1. Windows 10 Pro, MS Office 2019 KOHTPAkT Ne 18-5A-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for koHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. V-Ray ms 3Ds Max KOHTPakT Ne 18-3A-44-19 ot 20.05.2019

4.



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://dlib.eastview.com/
http://www.unipack.ru/
http://www.plastics.ru/
http://www.plasticnews.ru/
http://search.ebscohost.com/
http://www.magpack.ru/
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JUCIUIVIMHBI/MOAY JIsA

YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

JUCT YUYETA OGHOBJIEHUI PABOYEN ITPOTr'PAMMBI YUEEHOM

B pabouyro nporpamMmy y4eOHOW AUCIMIUITMHBI/MOYJISI BHECEHBI N3MEHEHUS/OOHOBICHHS U

Ne o rox XapakTep M3MeHeHUi1/00HOBIeHUI HOMeEp NMPOTOKOJIA
0GHOBJIEHUS C yKa3aHHeM pa3jelia U 1aTa 3aceIaHust
PILJ kadeapbl
1 2023 CokpaiiieHue JeKIMOHHBIX YacoB ¢ 36 10 18 u Ne6 ot
YBEJIMUEHUE YMCIIa YacoB Ha cpc 1036. Paznmen 3. 24.01.2023




