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1. HACIIOPT PABOYEN ITPOT'PAMMBI ITPO®ECCHOHAJLHOTO
MOIY.JISA

IIM 01. OIPEAEJEHUE OIITUMAJIBHBIX CPEACTB U METO1OB
AHAJIN3A ITIPUPOJHBIX U ITPOMBIIIJIEHHBIX MATEPUAJIOB

1.1. Ob6sacTs npuMeHeHus padoyeil NpOorpaMMsl

PaGouass mporpaMma mNpoQecCUOHAIBHOTO MOAYJNS SBJISIETCS YacThIO MPOTrpamMMbl
MOATOTOBKU CIEHUATIMCTOB cpenHero 3BeHa B coorBeTcTBUU ¢ PI'OC no cneuunansroctu CI1IO
18.02.12. TexHONOTHA aHATUTUYECKOTO KOHTPOJSA XUMHYECKUX COCAMHEHUN (YpOBEHB
MOATOTOBKK 0a30BBIi) B 4aCTH OCBOEHHUS OCHOBHOTO BHJa MPO(ecCHOHATBLHON ACSITeNbHOCTH
(BITM): OnmnpenejieHne ONTHMAJIBbHBIX CPeJACTB H METOJA0B AaHAAM3a TMPHPOAHBIX U
NMPOMBINLTEHHBIX MATEPHAJIOB U COOTBETCTBYIOIIUX KOMITCTEHITHI:

Kon HanmeHnoBaHue pe3yJibTaTa 00y4eHHs!

OK 01 Bri6upath ciocoObl perienus 3a1a4 npoGecCHOHANbHON AeITeIbHOCTH,
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM

OK 02 Ocy1IecTBISTh MOUCK, aHATIU3 U UHTEPIIPeTalnio HH(OpMAaLIUU, HEOOXOAUMOM
JUTSI BBITIOJTHEHUST 3a7a4 NPOo(eCCUOHATBLHON NeSATeIbHOCTH

OK 03 [TnanupoBaTh U pearn30BbIBaTh COOCTBEHHOE PO(HECCHOHATFHOE U
JTUYHOCTHOE PA3BUTHE

OK 04 PaGotate B KoJIeKTHBE U KOMaH e, 3(EeKTUBHO B3aUMO/ICHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM, KJIICHTAMHU.

OK 05 OcCyIIeCTBIATh YCTHYIO U TUCBMEHHYI0O KOMMYHHKAIUIO HA TOCYAapCTBEHHOM
SI3BIKE C YYETOM OCOOCHHOCTEH CONMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.
[TposBIATH TpakIaHCKO-TIATPUOTUYECKYIO MO3HIINIO, IEMOHCTPUPOBATH

OK 06 OCO3HAHHOE TOBE/ICHUE Ha OCHOBE TPAIUIIMOHHBIX O0IIEUETOBEYECKUX
LIEHHOCTEM.

OK 07 CozeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIICH CPEJIbI, pECypCOCOepeKEHUIO,
7¢(eKTUBHO ACCTBOBATH B UPE3BHIYAMHBIX CUTYAIIHSX.

OK 09 Hcnonk3oBaTh HHGOPMAIIMOHHBIE TEXHOJIOTUU B TPOdECCHOHATBLHON
JIESITCIILHOCTH.

OK 10 [Tonb30BaThes MpodeccnoHaNbHON TOKyMEHTAIlMEH Ha TOCYIapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX

K 1.1 OrnenuBath COOTBETCTBUE METO/MKH 3a1a1aM aHAIN3a 110 AHaMa3oHy
WU3MEPSEMBIX 3HAYCHHUIA U TOYHOCTH.

IIK 1.2 Br16upaTh onTuManbHbIE METOBI aHATIM3A.

K 1.3 [ToaroraBnUBaThH peareHTHl, MATEPHAITBI H PACTBOPBI, HEOOXOTUMBIC IS
aHanMsa

K 1.4 PaboTaTh ¢ XUMHUECKMMU BEIIECTBAMU U 000PYI0BAHUEM C COOJTIOICHHEM
OTPaCJIeBBIX HOPM

1.2 Heab 1 32124 npodeccCHOHATILHOTO MOYJIA

C nuenpio OBJaNEHUS YKa3aHHBIM BUJIOM NPO(ECCHOHATBHOW AESITETbHOCTH U
COOTBETCTBYHOIINMHU HpOCbeCCI/IOHaJ'IBHBIMH KOMIICTCHIIUAMU 06}"’13}01]_[1/1171051 B XO04€ OCBOCHUIA
I[IM nomxeH:

HMEThb l'IpaKTI/I‘-leCKI/Iﬁ ONBIT:
OIICHKE COOTBCTCTBUA MCTOAWK 3aJavdaM aHaJIM3a IO AWaIlla3OHy U3MCPACMBIX 3HAYCHHI
N TOYHOCTH,




BBIOOPE ONTHUMAIILHBIX METOJIOB HCCIICIOBAHUS,

MMOATOTOBKE PEareHTOB, BEIIECTB, MPOO, MAaTEPUATIOB U PACTBOPOB, HEOOXOIUMBIX TSI
MIPOBEJICHUS aHAIIN3A;

paboTe ¢ XUMHUYECKMMH BEIICCTBAMHU, CPEACTBAMH H3MEPECHHH M HCHBITATEIbHBIM
000pyI0BaHNEM C COOITIOICHUEM OTPACIEBBIX HOPM U 3KOJIOTUIECKON OE30IMaCHOCTH.

yMeTh:

BBEIOMpATH ONTUMATBHBIE TEXHUYECKHE CPEICTBA U METOIbI CCIICIOBAHUI;

MOJTOTaBINBATh 00BEKTHI UCCICAOBAHUM;

WCIOJIb30BaTh BEIOPAHHBINA METO/T ISl UCCIEAYEMOTO O0OBEKTa;

KJIACCU(PUITUPOBATH HCCIICTYEMbId OOBEKT

3HATD:

OCHOBHBIC METO/IbI aHAIN3a XHUMUYSCKUX 00BEKTOB;

MIPUHIIAITEL BEIOOpPA METOJUKH aHAlM3a KOHKPETHOTO O0BEKTa B 3aBHCHMOCTH OT €r0
MIPEANOIaraeMoro XuMHIECKOT0 COCTaBa;

COBpEMEHHBIC AaBTOMATHU3MPOBAHHBIC METOJIbI aHAJIM3a MPOMBIIUICHHBIX W TPUPOTHBIX
00BEKTOB;

HOPMATUBHYIO JIOKYMEHTAIIMIO HA METOJIMKY BBITOJIHCHUS U3MEPEHUN;

HOPMAaTUBHBIE JIOKYMEHTBHI, DPETJIAMEHTHUPYIOIIUE METPOJIOTHUYECKHE XapaKTepUCTUKU
U3MEPECHUM.



2. CTPYKTYPA U COAEP)KAHUE TPO®ECCHUOHAJIBHOI'O MOAYJIA

2.1 TemaTnuyeckuii mjian npogeccuoHAILHOT0 MOTYJIA

E O0beM BpeMeHH, OTBe/ICHHBIH HAa 0CBOeHHE MEKIHCUHINIMHAPHOTO Kypca (KypcoB) Ipakruka
8
3B CaMOCTOSITeJIbHAS
=t o0s3aTeIbHASI ayIUTOPHAS yueOHasl HAarpy3Ka paGora IIpom
% § HauMeHOBaHHE Pa3eI0B Beero o0yuarouerocst oByuaomerocs €KYT NMPOU3BOJACTBE
g 2 npo¢ecCHOHAIBLHOT0 MOTYJIA 4acoB n1a6opaTopn Konc | ouna | yueOua HHas (1o
- KypcoBasi | Bcer B T.4. yJabTa i 1, npopuiaio
2 S B T.4. ble padoThI U 5
g BCero, pa6ora o, KypcoBasi | IMH | aTTec | 4YacoB | CHeHUAJBHOCT
TeopeTH | MPAKTHYECK
= 4acoB (mpoekT), | 4aco paborta Tanu H), 4acoB
S yecKue He 3aHATHsI,
= 4acoB B (mpoekr) |
4acoB
1 2 3 4 5 6 7 8 9 10 11 12 13
MAK.01.01 OcHoBBbI
aHAJMTHYECKON XUMHH U 424 402 190 163JIP 18 4 6
(puzuKo-XxXMUMHYECKHX METOA0B 4911P
aHaJM3a
Paszgen 1. XuMuueckre METOIBI 108 108 78 16JIP
aHaJusa 141TP
IKLI-14 "7 2.0 - K 147J1P
aznen 2. u3nKo-XUMHYECKHe 316 294 112 18 4 6
METO/bI aHAITH3a 35I1P
MAK.01.02 ABToMaTu3anus u
KOMIBITEPU3aIis NPUPOIHBIX H 62 50 30 20IIP 10 2 6
NMPOMBIIILTEHHBIX METOI0B
aHaJm3a
MK 1.1-14 Hroromo IIMO1: | 486 | 452 | 220 163.1P 28 6
69I1P
YII 01 YueOHast mpakTHKa 36 36
MI1 01 ITpou3BoACcTBEHHAS IPAKTUKA 252 252
IIM 01 BK KBanmndukanoHHbIH YK3aMEeH 6
Bcero: 792 18




2.2 Coaepxanue 00yyeHus 1o npogeccuonaibunomy moaysaio M 01

KouauuecTBo
yacos
=
= = _ OcBanBaem
= HaumenoBanue paszaena Er.e E ple VDOBeHL
]
= HaumeHnoBanue TeM, BXOASIIIUX B pa3e S2E oz TpeGoBanue K pe3yJibTATAM OCBOEHHUSI THCIMIITHHDI 3JIeMEeHThbI ocrl)aoemm
< [P}
o HaumMeHoBaHMe TeM ABYX4YACOBBIX 3aHITHI s 25238 KOMIIETEHII
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1 2 3 4 5 6 7
MAK.01.01 OcHoBbl aHAIUTHYECKOH XUMHH H 424
(PU3UKO-XUMHYECKMX METO0B aHATU3A
781+1621
Paznen 1. Xumnueckue MeTOIbI aHATH3A 108 +14n
Tema 1.1 O0mue Bonpocsl XUMHYECKOr0 aHAJIU3A. 22 16T+6m
HMeTh NPAKTHYECKHH OMBIT: OIEHKE COOTBETCTBUS METOINK
BajayaM aHaliu3a Mo JUana3’oHy W3MEPSIEMbIX 3HAUCHUI U TOUYHOCTH;
1. | Craguu XUMHYECKOro aHamm3a. IllocTaHOBKa 4 4t BBIOOpE OMTUMAITLHBIX METOJIOB UCCIICTOBAHUS OK 01 1
2. AHAJIUTUYECKOH 3a1a4u. 3HATb: OCHOBHBIC METOAbI aHalin3a XUMHUYCCKUX O6TJCKTOB;
MPUHIMITEI BHIOOpAa METOAMKH aHAlW3a KOHKPETHOTO OOBEKTa B
BaBUCHMOCTH OT €r0 MPEANOIaracMoro XHMHIECKOT0 COCTaRa




Bri6op Merona ananmza

2T

yMeThb: BBIOMpaTh ONTHUMAILHBIC TEXHUYECKUE CPEJCTBA M METOJBI
MCCIIETOBAaHNMN; UCTIOJIH30BATh BHIOPAHHBIA METOJ IIJIsl HCCIIEIyeMOro
00BeKTa; KIaccu(UIUpPOBaTh HCCIACTYEMbIH 00BEKT

3HATh: OCHOBHBIE METOJbl aHAIM3a XUMHYECKHX OOBEKTOB;
MPUHLMIIEI BBHIOOpPA METOMWKHA aHaIW3a KOHKPETHOTO OOBeKTa B
BaBHCHMOCTH OT €ro TPEANOIaraéMoro XHMHYECKOTO COCTaBa;
HOPMATUBHYIO  JIOKYMEHTAIlMI0O HAa  METOJIUKY  BBITOJHEHUS
M3MEPEeHUM;  HOPMATUBHBIC  JOKYMEHTHI,  PEriaMEHTUPYIOIINE
METPOJIOTHYECKHE  XapaKTePUCTUKH  W3MEPEHHid,  BEHITIOJHECHHC
AHAJIM3a; OIICHKA KauecTBa aHaIu3a

OK 01

[lpuHATHE pelIeHUs MO pe3ysbTaTaM aHaIu3a.
Krnaccudukarys MeTo10B aHaIu3a.

2T

YMETh: BI)IGI/IpaTI) OINITUMAJIBHBIC TEXHUUYCCKUC CPCACTBA U MCETObI
MCCIIeIOBaHNM; KJIacCU(PUIIMPOBATE UCCIETYEMBI OOBEKT

3HATb: OCHOBHBIE METOJbl aHalM3a XHMHYECKUX OOBEKTOB,;
MPUHIMITEI BHIOOpa METOAMKH aHalu3a KOHKPETHOTO OO0BEKTa B
BaBUCUMOCTH OT €ro MpeAINoaraéMoro XHUMHYECKOI'O COCTaBa;
HOPMAaTHBHYIO  JIOKYMEHTAI[MI0 HAa  METOIWKY  BBIIOJHECHUS]
M3MEPEHUH;  HOPMATHBHBIE  JOKYMEHTBHI,  PErNIAMEHTUPYIOILHE
METPOJIOTHYECKHE XaPaKTEPUCTHKH U3MEPEHHH

OK 02

o

duzndeckue BEIMUYHHBI JUIA BBIPpAXCHUSA COCTaBa
BC€IICCTBA

41

3HATb: MCXKIYHAPOAHYIO CUCTEMY €AMNHUILL, BEJIMYUHBI, 3aBUCAIINEC OT|
BUAa XUMHUUYCCKUX YACTHUL] ONPCACIISICMOI0 KOMIIOHCHTA; BCIWYUHBIL,
HE 3aBUCAINIUMC OT BHUAA XUMHYCCKUX YaCTUL[ OIIPECACIACMOroQ
IKOMIIOHCHTA

OK 02

~

3aK0H XUMHYCCKUX SKBHBAJICHTOB

4t

3HATh: HauMEHOBaHHE W OOO3HAUYEeHHE (PH3MUYECKHX BEIUYUH TPH
[IPUMEHEHUN 3aKOHA XUMUYECKUX OSKBHUBAJIEHTOB; OLICHOYHBIE U
[TOYHBIE PACYETHI

OK 01

10.
11.

[Ipaktnueckas pabora 1. «3aKOH XUMHUYECKHX
9KBUBAJICHTOB)

6m

HMeTh NPAKTHYECKUH ONbBIT: OIEHKE COOTBETCTBUS METOJUK]
BajadaM aHaIHM3a M0 JUAIa30Hy W3MEPSIEMBIX 3HAYCHUN M TOYHOCTH;
BEIOOPE ONITUMAIBHBIX METOJIOB UCCIICIOBAHNS;

yMeTh: BBIOMpaTh ONTHUMAIBHBIC TEXHHYECKUE CPEICTBA M METOJB]
MCCIIeIOBAHNI; UCIIOIb30BATh BHIOPAHHBIA METO ISl KCCIISIYeMOro)
00BbeKTa; KiIaccu(PUIMPOBaTh HCCIACTYEMbIH 00BbEKT

K 1.1




Tema 1.2. 'paBuMeTpUYECKHA METO/] aHAIH3A

34

241+651
+4n

12.
13.

CymHOCTh T'PaBUMETPUYECKOTO aHaiu3a. THUIbl
TPaBUMETPUYECKUX OIPEACICHUM.

4t

HMeTh MNPAKTHYECKHUH OMNBIT: OLEHKE COOTBETCTBUS METOJUK
BajayaM aHajuu3a [0 JUana3oHy W3MEPAEMBIX 3HAY€HUI U TOYHOCTH;
BHIOOpE  ONTUMAIBHBIX  METOAOB  HMCCIEAOBAHHSA; MOJTOTOBKE
[peareHTOB, BEIECTB, P00, MAaTEPHAaJIOB U PAacTBOPOB, HEOOXOAMMBIX|
Il [IpoBeNEHMs aHain3a; padoTe C XMMHUYECKHMMHU BEIIECTBaMH,
CpelCcTBaMH M3MEPEHUH M HCHBITATENBHBIM OOOPYAOBAaHHEM C
COOJII0ICHUEM OTPACIEBBIX HOPM U SKOJIOIMYECKOH 0€30I1aCHOCTH.
yMeTb: BBIOHMPATh ONTHUMAalbHbIE TEXHHYECKHE CPEICTBA U METOAb]
MCCIIeI0BaHUH; MOArOTABINBAThH 00BEKTHI HCCIIeI0OBaHU;
MCIIONIb30BaTh BBIOpAHHBIM METOJ JJIsi HCCIEAyeMOro OOBEKTa;
KJIAaCCU(UIIIPOBATH UCCIIEAYyEeMbIil 00BEKT

3HaTh: OCHOBHBIE METOIBl aHAIN3a XHUMHYECKHX OOBEKTOB;
MPUHIMITEI BHIOOpa METOAMKH aHalu3a KOHKPETHOI'O OOBEKTa B
BaBUCUMOCTH OT €ro MpeaIoiaraéMoro XHUMHYECKOIO COCTaBa;
COBpEMEHHBIE aBTOMaTU3UPOBaHHBIE METOBI aHaJM3a
[IPOMBIIIIEHHBIX W HPUPOIHBIX  OOBEKTOB;  HOPMAaTHBHYIO
ITOKYMEHTAIIMIO Ha METOJIMKY BHITIOJTHEHHUS N3MEPEHHIH; HOPMaTHUBHBIE
ITOKYMEHTBI, pErJIaMeHTHPYIOLINE METPOJIOTUYECKUE XapaKTEPUCTUKY]
M3MEpEeHUI

OK 01

14.
15.

Teopus OCaXICHUS. [IpousBeneHue
PacTBOPUMOCTH

41

HMEThb HpaKTI/I'leCKI/Iﬁ ONBIT: OLICHKE COOTBETCTBUA MCTOAUK
BagadyaM aHaIn3a Mo JUaIa3oHy U3MEpACMbIX 3HAYCHHUI U TOYHOCTH,
BI)I60pe OIITUMAJIBHBIX METOA0B HCCJIICAOBAHUA, IIOATOTOBKE

OK 02

16.
17.

Ocaxnaenue

4t

peareHTOB, BEIECTB, P00, MATEPHATIOB U PACTBOPOB, HEOOXOTUMBIX
TS IPOBEAICHUS aHAIN3a; pab0Te ¢ XUMHUYIECKUMU BEIIECTBAMH,
CpeaCcTBaMHU U3MEPEHHUI U UCTIBITATSIbHBIM 000pYI0BaHUEM C
COOJTFOICHIEM OTPACIIEBBIX HOPM U IKOJIOTHYECKOH 0€30IacHOCTH.
yMeTh: BEIOUPATh ONITUMAITbHBIE TEXHHYECKUE CPEJICTBA U METOIBI
MCCIIEOBAHMUI; IOATOTaBIMBaTh O0OBEKTHI NCCIIETOBAHMIA;

OK 02

18.

Texauka BBITIIOJITHCHUA IrpaBUMCTPHUYICCKOTO
aHaJIn3a

2T

MCTIOJIb30BaTh BHIOPAHHBIA METOJ TSI HCCIIEyEMOTO 00BEKTa;
[KITacCU(PULIUPOBATH HCCIEAYEMBbIH OOBEKT
3HATh: YCIOBHS 00pa30BaHMs OCa/IKa; YCIOBHUS PACTBOPEHHS OCAIKa;

MOJTHOTA OCAXKJICHHS; TPeOOBAHMUS K OCaxKaaeMoil popme; TpeOoBaHuUs

OK 02




[k rpaBUMeTpHUecKoil GopMe; BBIGOP OCANTENS B 3aBHCHMOCTH OT

;g Pacwer komidecTBa 0ca)k1aeMOro peakTuBa 4 4t MpOM3BEACHUS PACTBOPUMOCTH OCaJKa; PACYETHI B OK 02 2
rpaBUMETPUYECKOM aHAIIM3€E; pacyeT HAaBECKH; PaciyeT KOJIMYeCTBa
[pacTBOPUTEIS; pacueT pe3ybTaTa aHaIn3a B 3aBUCUMOCTH OT THIIA
21. | Onepauuy rpaBUMETPUIECKOTO aHATM3a 2 2t rPaBUMETPHYCCKOTO ONPEACACHHMS; AaHATUTUICCKHI MHOKUTEIIb; OK 02 1
OIMOKHN MeTO1a; OTOOp CpemHel MPOOBI; B3ITHE HABECKH;
22. | dunpTpoBaHue 1 MPOMBIBaHHE 0CATKA 2 71  [PaCTBOPEHHE HABECKM; OCAKIEHHUE ONPEENSIEMOM COCTABHON YacTH; OK 02 1
BHICYIIUBAHKE W IPOKAIMBAHKE OCA/IKa; IPUMEHEHHE METO/1a;
23. | Bapemmsanne ocamcos 9 oy PKYPHAT IPaBHMETPHHECKIX oTpeiesIeHHi; o(hopMIIeHHE PE3YIIbTATOB OK 02 1
rpaBUMETPUYECKOTO UCCIICTIOBAHNUS
24. | llpaktnyeckass  pabora 2.  «Pacuetst B 4 .
25. | rpaBUMETPUYECCKOM aHAITU3a»
UMeTh NPAKTHYECKUH OMNBIT: OLEHKE COOTBETCTBUS METO/HUK
BajayaM aHalu3a [0 JUana3oHy W3MEPAEMBIX 3HAYEHUI U TOUYHOCTH;
BI)I60p€ OIITUMAJIBbHBIX METOA0B HUCCJIICO0OBaHUA, IHOATOTOBKE
[peareHTOB, BEIECTB, MPOO, MAaTEPHAJIOB U PACTBOPOB, HEOOXOAMMBIX|
26. | Jlabopatoprass  pabora 1. «Omnpenenenue I TIPOBENIEHUS] aHan3a; pabdoTe ¢ XUMHYECKHMH BEIIeCTBAMU, K 1.3: TIK
27. | KpUCTAUIM3aLUOHHONW BOJBI B KPUCTAJUIOTHIPATE 6 61  cpeacTBaMM UM3MEpPEHMH W HCHBITATENIbHBIM OOOpPYIOBAHHUEM C 1' 4’ 3
28. | xmopuna bapus» COOITIOJICHHEM OTpaCIIeBBIX HOPM U IKOJIOTHYECKON O€30TIaCHOCTH. '
yMeTb: BBIOHMPATh ONTHMAaJbHbIE TEXHUUECKHE CPEICTBA U METOAbI
MCCIIeI0BaHUH; MOArOTABINBATh O00BEKTHI HCCIIEI0BaHN;
MCIIOJIb30BaTh BBIOpAHHBIM METOJ] JJisi HCCIEAyeMOro OOBEKTa;
KJ1acCH(UIIMPOBATH UCCIIETyEeMbIH 00BEKT
Tema 1.3 TurpuMeTpuuecKuii aHAIN3 52 381;:[03
29. | Obmass xapakTepucTHka Merona. lIpuMeHeHue 4 4 UMeTh NPAKTHYECKUH OMNBIT: OLECHKE COOTBETCTBHA METOMMK o 1
30. | meroza. BazgadyaM aHajau3a 10 AHala3oHy M3MEPSIEMbBIX 3HAYECHUU U TOYHOCTH,
BHIOOpE  ONTUMAIBHBIX  METOAOB  MCCIEAOBAHMSA;, MOJATOTOBK
31. | TpeGoBanus K peakuusM B TUTPUMETPHYECKOM 4 At [peareHToB, BELIECTB, P00, MAaTEPHAJIOB U PacTBOPOB, HEOOXOANMBIX| OK 02 1
32. | aHanuse IUIS TPOBEIEHUs aHainu3a;, paboTe ¢ XUMHUYECKHMH BeIICCTBAMH,
cpeacrsaMu H3MepeHHI7[ U HCIBITATCIIBHBIM O60py1[OBaHI/IeM C
33, Knaccudurarys —TUTPUMETPUYCCKUX — METOIOB 2 71 [COOIIOEHNEM OTPACIEBBIX HOPM M OKOJOTHYECKOH 0€30I1aCHOCTH. OK 02 1

aHaIIM3a 0 TUITY PEaKI|H, JIeKaIIel B OCHOBE

YMETh: BBI6I/IpaTB OINITUMAJIBHBIC TEXHUYCCKUE CPEACTBA U METOb]

10




34.
35.

[IpuroToBnenne W CTaHIAPTU3ALUS PACTBOPOB

TUTPAHTOB

4t

MCCIIEJOBAHNM; IIOArOTAaBINBATE OOBEKTHI HCCJICIOBAHUIA;
MCIIONB30BaTh BBIOPAHHBI METOJ [UISl HCCIETyeMOro OOBEKTa;

OK 02

36.
37.

CriocoObl  BBIpaKEHHS  KOHIECHTpALMH

TUTPUMETPUYECKOM aHAIIN3E

4t

[Kaccu(PUIUPOBATH UCCIEAYEMBbI OOBEKT
3HATh: TOYHOCTh METOJAa; KOHEYHas TOYKa TUTPOBAHHUSA; TOUK3|
PKBUBAJICHTHOCTH; 3aKOH 3KBHMBAJCHTOB; CTaHIAPTHBIC DPaCTBOPBI;

OK 02

38.
39.

Pacuetsl npy IpUroTOBIEHUN PACTBOPOB

4t

HAWKATOpPBl; IIPaBWJIa THUTPOBAHMSA; TEPBUYHBIA M BTOPHYHBIN
CTaHJapT, MOJSpHAas KOHIEHTpalus SKBUBAICHTA; TUTP pacTBOpPa;
TUTp pabouero pacTBopa IO  ONpPEAEIIEMOMY  BELIECTBY;
KO3(pPHUIMEHT TMOmpaBKM K KOHIIEHTPAlMM PacTBOPA; CIIOCOOB]
MPUTOTOBJICHUSA CTAHAAPTHBIX PAaCTBOPOB; MNCPBUYHBLIC W BTOPUYHDBIC
CTaHOapThl;  WCIOJb30BaHWE  (DUKCAHAJOB;  JKypHal  y4era|
MPUTOTOBJICHUS TATPOBAHHBIX PACTBOPOB

OK 02

40.
41.

IMpakTnueckas  pabora 3.  «Pacyers

TUTPUMETPHUICCKOM aHAJINU3a»

B

4n

HMeTb NPAKTHYECKUH ONBIT: OLEHKE COOTBETCTBUS METOAMK
BajayaM aHaJM3a Mo JUara3oHy M3MepsieMbIX 3HaYeHUH U TOYHOCTH;
BHIOOpE ONTUMAIIBHBIX METOJIOB UCCIICIOBAHNS;

3HaTh: OCHOBHBIE METOIBl aHAIN3a XHUMHYECKHX OOBEKTOB;
MPUHIMITEI BHIOOpa METOAMKH aHajlu3a KOHKPETHOTO OO0BEKTa B
BaBUCUMOCTH OT €ro IpeJIoaraeMoro XHMHYECKOIO COCTaBa;
HOPMAaTUBHYI0  JOKYMEHTAlMIO HAa  METOAUKY  BBIIOJHEHUS
M3MEPEHNH;  HOPMATUBHBIE  JIOKYMEHTBI,  PErIaMeHTUPYIOIIHUE]
METPOJIOTHYECKUE XapaKTEPUCTUKHA U3MEPEHUN

OK 02

42.
43.

Meroa HeWTpanu3anuu.

4t

3HATb: OCHOBHBIC MCTOJAbI aHalInu3a XHWMHUYCCKHUX O6’I)eKTOB;
IMIPUHIHAIIBI BBI60pa MCTOJAUKH aHaJIM3a KOHKPETHOI'O 00beKTa B
BaBUCHUMOCTHU OT €TI0 NPEAIojJaracMoro XuMn4eCKoro CoCTaBa,

OK 02

44,

Jlaboparopnass  pabora 2.

«Ormpenenenne

COJZCpXKaHUA IMEJI0YN U COABbI IPU COBMECTHOM

MNPpUCYTCTBUN

211

HMeTh NPAKTHYECKUIl ONBIT: TOATOTOBKE pPEareHTOB, BEIIECTB,
Mpo0, MaTepHaJoB W PACTBOPOB, HEOOXOIUMBIX JUIsI TPOBEICHUS
aHanM3a; paboTe C XUMHUYECKUMH BEIIECTBAMH, CPEICTBaMHU|
M3MEPEHHI M HCIIBITATEIbHBIM 00OpY/IOBAaHHEM C COOJIIOJCHHEM
OTpacIIeBbIX HOPM M SKOJIOTHYECKON 0€30M1aCHOCTH.
yMeTh: BBIOMpaTh ONTHUMAIBHBIC TEXHHYECKUE CPEICTBA M METOJBI
FCCIICJOBAHUIM; HOATrOTaBINBATE 00BEKTHI HCCIICJOBAHMIA;
MCIIOJIb30BaTh BBIOPAHHBI METOJ JUIsI HCCIIEAyeMOro OOBbeKTa;

KTacCH(PUIMPOBATH HCCIETYEMBbII OOBEKT

[IK 1.3; TIK
14
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45.
46.

OKHUCIUTETLHO-BOCCTAHOBUTEIIBHOE TUTPOBAHHUE.

4t

3HAThb: OCHOBHBIE METOJbl aHAIM3a XUMHUYECKHX OOBEKTOB;
MPUHLMIIEI BBHIOOpPA METOMWKHA aHaIW3a KOHKPETHOTO OOBeKTa B
BaBHCHMOCTH OT €0 MPEN0IaraéMoro XMMHYeCKOro COCTaBa

OK 02

47.
48.

Jlaboparopuast pabora 3. «llpuroroBiieHue wu
CTaHIApTH3AlKsA PACTBOpPAa IEpMaHraHaTa Kallus
10 CTAaHJAPTHOMY PacTBOPY OKcajiaTa HaTPHsD»

45

UMeTh NPAKTHYECKHH ONBIT: TOJATOTOBKE PEarcHTOB, BEILECTB,
npo0, MaTepuaJoB M PAaCTBOPOB, HEOOXOOMMBIX IUIS IPOBEICHUS
aHann3a; paboTe C XUMHYSCKHMMH BEIECTBAMH, CpPEACTBAMHY|
M3MEpEeHNH W UCHBITaTeNbHBIM 000pYIOBaHUEM C COONIOJICHHUEM|
0TpacieBbIX HOPM U 9KOJIIOTHUECKON 6€30T1aCHOCTH.

yMeThb: BBHIOMpPATh ONTHMAIBHBIE TEXHHYECKHE CPEACTBA W METOIbI
MCCIIeIOBaHU; MOATOTABIMBATh 00BEKTHI UCCIIeIOBaHNUH;
MCIIONIb30BaTh BBIOpAHHBIM METOJ JJIsi HCCIEAyeMOro OOBEKTa;
[KITaccH(UITUPOBATH HCCIIETyEeMBIil 0ObEKT

IIK 1.3; IIK
14

49.

OcaauTenbHOE TUTPOBAHUE

2T

3HaTh: OCHOBHBIE METOJbl aHAINW3a XUMHUYECKHX OOBEKTOB;
MPUHIMITEI BHIOOpa METOAMKH aHalu3a KOHKPETHOTO OO0beKTa B
3aBUCHMOCTH OT €ro IPEANOJaracMoro XMMU4IEeCKOIo cocTaBa

OK 02

50.

Jlaboparophas padota 4. «Onpe/eeHue XJI0pu/I-
HOHOB MeToJIoM Mopay

2n

HMeTh NPAKTHYECKHH OMBIT: TOITOTOBKE pPEareHTOB, BEIIECTB,
Mpo0, MaTepwajoB W PACTBOPOB, HEOOXOIMMBIX JUIsI TPOBEICHUS
aHanmM3a; paboTe C XUMHUYECKUMH BENIECTBAMH, CpPEJICTBAMU
M3MEPEHHMI M HCIIBITATEIbHBIM 00OPY/IOBAaHHEM C COOJIIOJICHUEM
OTpaCIIEBBIX HOPM H DKOJIOTHUIECKON O€3011acHOCTH.

yMeThb: BBIOMpaTh ONTHUMAJIbHBIC TEXHUYECKUE CPEJCTBA M METOJbI
CCIICJOBAHUM; MHOArOTaBINBATL 00BEKTBI HCCIICOBAHUIA;
MCIIONb30BaTh BHIOPAHHBI METOJ JUIsl HWCCIIEAyeMOro OOBEeKTa;
[KITaccH(UITUPOBATh HCCIIETyEeMBIi 0ObEKT

TK 1.3; TIK
1.4

ol.

KOMHH@KCOHOMeTpI/I‘IeCKOC TUTPOBAHHUC.

2T

3HATh: OCHOBHBICE METOJIbl aHAJW3a XHWMHYECKHMX OOBEKTOB;
IPUHIMITEI BhIOOpa METOAMKH aHalM3a KOHKPETHOTO OO0BEKTa B

BaABUCUMOCTH OT €T0 IMPCANOJIaracMoro XuMn4CeCKoro cCoctaBa

OK 02
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JlaGopaTtopHast pabdorta 5. «OnpeaeneHne KaabIus

HMeTh NPAKTHYECKHH ONBIT: MOJTOTOBKE pEareHTOB, BEIECTB,
mpo0, MaTrepruanoB M PacTBOPOB, HEOOXOAMMBIX IJIsl NPOBEACHUS]
aHanmu3a; paboTe C XUMHYECKHMMH BEIIECTBAMH, CpPEICTBaMH|
M3MEpEeHNH W UCHBITaTeNbHBIM O000pYIOBaHUEM C COONIOJICHUEM|

IIK 1.3; IIK

52. 2 21 OTpacIIeBbIX HOPM M SKOJIOTHYECKON 0€30I1aCHOCTH.
Y MarHusi Ipy UX COBMECTHOM TIPUCYTCTBUNY 1.4
yMeTb: BBIOMpaTh ONTHMAIbHBIE TEXHHYECKHE CPEICTBA M METO.BI
ICCIIETOBAHMIA; ITOATOTABIMBATE 0OBEKTHI HCCIIEIOBAHMIA;
MCIIONIb30BaTh BBIOPAHHBI METOJ JUIsl HUCCIICIYyeMOro OOBEKTa;
[KITacCH(UITMPOBATH HCCIIETyEeMBIi 0OBEKT
53 CrocoOBl  TUTpOBaHUS: TpAMOE, OOpaTHOE, 3HATb: OCHOBHBIE METOALI aHajlnW3a XHUMHYECKHX OOBEKTOB;
5 4' KOCBeHHOe. MeTon mnumeTnpoBanus. Meron 4 4T  |[MpUHOWIBI BBHIOOpPA METOMWKMA aHamM3a KOHKpeTHoro oOwexkta B OK 02
" | OTHENBHBEIX HABECOK BaBHCHMOCTH OT €r0 MPEAIOIaracMoro XMMUIeCKOro COCTaBa
Pazgen 2. ®u3nKoO-XUMHUYECKHE METOAbI AHAIH3A 294 L12r+147x
: +35n+18¢
Tema 2.1 OcHoBHbIe NpHeMbl ONpeeJIeHUS] H 10 107
pacyeTa KOHIEHTPAINHU
OK 1-7,
1 OcobeHHocTH M 00JacTh NPUMEHEHUS! (U3UKO- 5 o 910
' XHUMUYECKUX METOJO0B aHAJIN3A. '
[Ipenen oOHapyxkeHHs (UMKO-XUMHYECKMX MeTono anamusa. |[IK 1.1-1.4
AHnanmutudecknii curHai. J[OCTOWHCTBa WCMONB30BaHHS (DU3HKO-
HucranuumonHsld  aHanu3. HeaecTpyKTHUBHBIN XUMHUYCCKUX METOHOB aHaIn3a OK 1-7,
2. ananm3. JlokampHBIM ananmu3. [lorpemHocTh 2 2T 9,10
METOIOB. [IK1.1-14
OK 1-7,
Knaccudukaius (PpU3MKO-XMMHYECKUX METOJIOB
3. AHANI3A 2 2T 9,10
) IIK1.1-1.4
Onruueckue METO/IbI. DNEKTPOXUMUYECKHUE METOIBL.
OCHOBHBIE MpPUEMBI, HCIOJIb3yEMbIC B (1)1/131/11(0- XPOMaTOFpa(bI/I‘IeCKHG MCTOJBI. OK 1-7
4 XUMHYECKHX METONaX aHaim3a. MeToja MpsMbIX 5 o 910 '
' m3MepeHni. VHTEHCHMBHOCTh  aHAJIMTHYECKOTO '
P TK 1.1-1.4
CHTHAJA.
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Merton rpamyupoBouHOoro Trpaduka. Merox momspHoro cBoiictBa. | OK 1-7,
5. | I'panynpoBoyHas xapaKTepPUCTUKA. 2 2T Meton nmo6aBok. MeToj KOCBEHHBIX u3MepeHuid. Kpusbie 9,10
TUTPOBAHMUSL. K 1.1-1.4
Tema 2.2 Metonmbl azjejieHus 7
" P 12 | 10r+2n
KOHIIECHTPUPOBAHUS
OCHOBHBIE TTOHATHS: TPOIECC Pa3JICIICHHS,
YMeTh MPOBOAUTH TPOOOOTOOP M MPOOOIOATOTOBKY MTPUPOIHBIX H
MpoLecCc KOHLIEHTPUPOBAHUSA, KOMIIOHEHTHI . OK 1-7,
MPOMBIIIJICHHBIX OOBEKTOB C Yy4eTOM OCOOEHHOCTEH aHaiu3a,
6. | cuCcTeMbl, XHMUYECKOE pPa3/iciICHHE, 2 2T 9,10
BBIMOJTHATH aHATU3bI METOJIOM KOHIICHTPUPOBAHUS
MacKHpOBaHUE, TIPOIECCHI pacIpeieICHUE 1 MK 1.1-1.4
3HaTh METO/Ibl KOHIICHTPUPOBAHUS U Pa3/ICIICHUS
nepeMeIeHuSI.
KonnvecTBeHHbIC XapaKTePUCTUKU aszieTICHUS u
OTHOCHUTENBHOE KOHIICHTPHUPOBAHHE. p p pas OK 1-7,
KOHIIGHTPUPOBAHUS:  CTENEHb  M3BJICYCHHUS,  KOIPPUIMEHT
7. | UanuBuayanpHOE KOHIIEHTPUPOBaHHE. 2 2T 9,10
KOHIIEHTpUPOBaHus, ko3pduumeHnt pasgencHus. Knaccudukanus
I'pynmmoBoe KOHIIEHTPHUPOBAHUE. K 1.1-1.4
METOJIOB pa3JiclIiCHHs U KOHIICHTPUPOBAHUSI.
MeTonbl pa3feneHusa, OCHOBaHHbIE Ha OK 1-7,
8. | oOpazoBaHWU HOBOW (ha3bl: OCaKIECHUE, METOIBI 2 2T 3 . 9,10
HCTapeHHs., HATh BBINOJIHCHUE AHAIM30B IOBBIMCHHONH CIOXKHOCTH (QH3UKO- | g1 1-1.4
XUMHUECKAMH METOJaMK (MHBEPCHOHHASI BOJbTAMIICPOMETPUS H
Metonb! pa3feneHns, OCHOBaHHbIE HAa pa3IMuMsIX Apyrue); OK 1-7
9 B pacHpe/IelIeHHH BEeIIeCTB Mex 1y (azamu: ) ) YMeTh MPOBOJUTH aHAIH3 JUCTIEPCHBIX U MTOPUCTHIX MAaTEPUATIOB 910 '
: T :
COOCaXJICHHE, COPOIIMOHHBIC METOIBI
FICHEIE, COpott ARL TK 1.1-1.4
OKCTPAKI[HOHHBIC METO/IBI.
Br100p MeT01a KOHLIEHTPUPOBAHUS U OK 1-7,
10. agneﬁeHm pup 2 2t 9,10
P ' MK 1.1-1.4
3HaTh METO/IbI Pa3ACICHHUS,;
YMeTh MOJIb30BaThCS CHEHHMAIBLHBIM IPOrPAMMHBIM 00€CIIeYeHHEM
- 6ora 1. <M K COBPEMEHHBIM ITpuOopam OK 1-7,
aKkThueckas padota 1. «MeToabl pas3feneHus u
11. K(E)HHCHT )48 OB;)HI/IH» P 2 2u 9.10
pap MK 1.1-1.4
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121+6m

Tema 2.3. OnTuyeckne MeTOAbl AHAJIN3A 42 oy
OO0mrast ~ XapakTepHCTHKa | KiTacCcu(UKaIis  METOIIOB OK 1-7,
12. | Ou3UKO-XUMHYECKUE METOIBI aHAJIN3A. 2 20T p p N N ) 9,10
[Morpemnocty u3mMepenuii. BeIoop onTUManbHBIX peLIeHui.
K 1.1-1.4
. OK 1-7,
13. 3HaTh YyBCTBUTEIBHOCTh (DOTOMETPHUYECKHUX ONpEACICHU. YMeTh
doTtomeTpust 4 4t o 9,10
14. BBIJICJIATH OCHOBHBIE 3Tallbl PEIICHHUS aHATUTUIECKOU 3a1a4H. K 1.1-1.4
3HaTh: a3IM4YHbIE  CHOCOOBI  ONpEHeNeHHs  KOHLEHTpaluu
[Mpaktuueckass  pabora 2.  «Bwrumcienue P pez HenTpan OK 1-7,
OTIPEIENIIEMOT0 KOMIIOHEHTA B (DOTOMETpHH. YMETh: MPOU3BOAHUTH
15. | KOHIIEHTpAIlUU OMPEEIIEMOTr0 KOMIIOHEHTa C 2 21 9,10
pacueTbl KOHIEHTPAIMH ONpPEAESIeMOro BEIeCTBa, MOJISIPHOTO
noMo1uiso 3akoHa byrepa - JlamGepra-bepay. [IK1.1-1.4
MOTJIOIICHHS C MOMOIIbIO 3aKoHa byrepa- Jlambepra- bepa.
3HaTh: a3IMYHbIE  CMOCOOBI  OMpENeNieHUsT  KOHIICHTPAINH
IlpakTnueckas  pabora 3.  «Bbluncienue P el tenTpan OK 1-7,
16. OTIPEETSIEMOT0 KOMIIOHEHTA B (DOTOMETPUHU. Y METh: MPOU3BOIUTH
KOHIICHTpAI[MK  OMPEACISIEeMOr0  KOMIIOHEHTA 4 4n 9,10
17. pacueTbl KOHLEHTpPAlMH ONPEAEsIeMOro BEIECTBa C IOMOLIBIO
METOJIOM KaJTMOPOBOYHOTO TpaduKay. K 1.1-1.4
KaTOpPOBOYHOTO IpaduKa.
. 3HaTh: YCTPOHCTBO u METOIUKY U3MEpEHUs Ha | OK 1-7,
18. | YcrpoiictBa ¥ METOAMKH  HM3MEPEHUS  Ha
4 4t doroanekrpokonopumerpax KOK-2, KOK-3, cnekrpodoromerpax. 9,10
19. | cekrpodoTomerpax N
[IpaBuiia 6e3omacHoO paboThl HAa IpUOOpaXx. K 1.1-1.4
Ananuz OJTHOKOMITOHEHTHBIX u
o 3HaTh: Crnioco0st aHaJIM3a OJTHOKOMITOHEHTHBIX u
20. | IBYXKOMIIOHEHTHBIX cMecedl (OTOMETPpUYECKUM 2 2T N
JIBYXKOMITOHEHTHBIX cMeceld (POTOMETPUIECKUM METOJIOM aHaJn3a
METO/IOM aHaJIn3a.
21 3HaTh: CrMOCOObI M3MEPEHHs] WHTEHCHUBHOCTH CBETOIOTJIONICHUS. OK 1-7
22' JlaGoparophnast pabota 1. «Ompenenenue Mmean 6 61 Busyaneabple  MeTonsl  QOTOMETpUM M HMX  HEIOCTATKH. 910 '
23' KOJIODUMETPUIECKUM METOJIOM aHaTIH3a». [lonp3oBaThCsl METONOM CTaHAAPTHBIX CepuUid. 3HATh CHOCOOBI HKI' 1-1.4

HU3MCPECHUA MHTCHCHUBHOCTHU CBCTOIIOTJIOIICHHUA. BI/I3yaJ'II)HBIe
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METOABI q)OTOMeTpI/II/I n HUX HCIOCTATKH. YMmeTh IMPOBOJAUTH

24. OK 1-7
o5 JlaboparopHast pabota 2. «OnpeznencHue xene3a 6 61 OTIpENICJICHHUS METOAOM KOJIOPUMETPUUYECKOI'O TUTPOBAHUSL. 910 '
" | METOIOM KOJOPHUMETPHIECKOTO TUTPOBAHUS. '
26. pUMEIP P TK 1.1-1.4
27. YMeTb: TpOM3BOAUTH pacdeThl KOHLEHTpauuu onpexaensemoro | OK 1-7,
JlaGopatoprast pabora 3. «DoromeTpHueckoe
28. 6 61 BEIIIECTBA C MOMOIIbI0 KATMOPOBOYHOTO TpaduKa MPpH MPOBEACHUN 9,10
oTpeJiesieHIe MeTd aMMHAYHBIM METOJIOM .
29. onpenencauit Ha K®K-3. 3mare mnpasBmina paborer  Ha |IIK 1.1-1.4
tdotoanexkrpokomopumerpax KDK-2 u  KODK-3. Cobmromats
TEXHUKY Oe30macHOCTH TpH (HOTOMETPUUYECKUX H3IMEPECHHUSX.
YMeTh TPOW3BOAWTH pAacyYeThl KOHIEHTPAIMH OIPEAEIIEMOTrO
30. | Jlabopatopuass pabora 4. «®DoTroMeTpUUECKOE P P P P OK 1-7,
N BEIIECTBA C MOMOIIBIO KATMOPOBOYHOTO TpaduKa MIPH MPOBEACHUN
31. | ompenerneHue Kene3a € CYNb(OCATHIIMIOBOM 6 611 N 9,10
o onpeneneanii Ha K®K-3. YMers mpoBoIuTh MPOBEPKY 3aKOHA
32. | KUCIOTON» K 1.1-1.4
Byrepa-Jlambepra-bepa Ha npaktuke ¢ nomompio KOK-3. Ymers
MOJIb30BaThCS  METONOM  J00ABOK HAa  MPAKTHKE, MPOBOMA
omnpeaeneHus Ha GporoaiekTpokonopumerpe KOK-3.
Tema 2.4. Hedenomerpuuecknii u 18 41+2n+
TypOUANMeTPUYECKHI METOAbI AaHAIN3A 12n
3HaTh: CYIIHOCTHh He(EeIOMETPUIECKOTO U TypOUTUMETPUIECKOTO
METOJIOB aHaiHu3a. XapaKTep CBETOPAacCEHBaHUs MPU PazIMYHBIX
COOTHOIICHHUSX pPa3MEpPOB TBEPIbIX YACTHUI] W JJIMHBI TaJaroreit OK 1-7
CBETOBOH BOJIHBI. 3aBHCHMOCTh WHTEHCUBHOCTH CBETOPACCEUBAHUS '
33. | Hedemomerpuss u TypOugumeTpust 2 2T 9,10
oT paznuuHbIX (akTopoB. YpaBHenue Penes. CBeTopaccenBaromas MK 1.1-1.4
CIOCOOHOCTh CYCIIEH3WH W B3Beced. YCIOBHS, ONpPEHENSIONIre o
MIPSIMYIO MIPOITOPITUOHATHHOCTh MEXITy paccenBaromei
CIOCOOHOCTBIO M KOHIICHTpAIlel AUCIePTUPOBAHHOTO BEIECTBA.
YMeTb pacCUMTHIBATH KOHIICHTpaluiO BemecTBa B Hedemomerpun | OK 1-7
[IpakTnueckas pabota 4. «Pacyer kKoHUEHTpauu p HenTpatl o ¢ p '
34. 2 2n pa3nuyHbIMH criocobaMu. CTpOHUTH KaJMOpPOBOUHBIE I'paUKH IO 9,10
OTIPEJIEIIIEMOT0 BEIIeCTBa B HE(EIIOMETPUIY. o
pe3ynbraTaM He(heToMeTPUIECKUX OTpeIeIICHHN. MK 1.1-1.4
. . . . . | OK1-7,
35 YCTpOHCTBO, NPUHLMI ACUCTBHA M METOIWKA 5 or YcrpolicTBO,  NpUHOMIT  JEHCTBUS, METOAWUKY  H3MEpEHHH 910
" | m3mepenuii Ha Hedenomerpe HOM Hegenomerpa. [IpaBuina 6e3onacHoii padoTs Ha HedenomeTpax. K 1' 1-1.4
36. YMeTh mpoBOIWTH OIpEIeNieHHss HOHOB B pacTBope ¢ momoibio | OK 1-7,
Jlaboparophast  pabora 5.  «OmnpenencHue
37. 6 611 He(deIOMETPUIECKOr0 U TYPOUIMMETPHUECKOTO METOIOB aHalln3a B 9,10
Cyib(aT-uOHOB B pacTBOpPE»
38. COOTBETCTBMM C METOJAWKaMu. 3HaTh mpaBwia padorel Ha |I1IK 1.1-1.4
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39. doroanexrpokonopumerpax KOK-3 u nepenomerpax. Cobmonats | QK 1-7,
40 | J1aboparopras pabora 6. «Onpenenenue xnopu- 6 61 TEXHHUKY 6€30MaCHOCTH IPU (POTOMETPUYECKHX M3MEPEHHSIX 9,10
41 | WOHOB B pacTBope» K 1.1-1.4
Tema 2.5 JIloMAHEeCHIEHTHBIM METOJ aHAJIHN3a 18 6:;0?
3Harb: Knaccugukanys JIOMUHECIICHIIUY TI0 METOIY BO30YXKICHUS
d  JUIATCTRHOCTH  cBeueHWs.  JlromuHOOpHL. — MexaHW3M OK 1-7
42. BO3HUKHOBEHHS CBEYCHHWS. 3aKOHBI IJIFOMHHECICHIIUH. 3aKOH '
JIroMuHeCIIEHITHS 4 4t " 9,10
43. Crokca-Jlommens. IlpaBuno 3epkanbHOM cumMerpuu JlemrimHa. K 1.1-1.4
DHEpPreTHUeCKUil M KBAHTOBBIM BBIXOJl JIIOMHUHECICHIIMU. 3aKOH T
C.1. BaBuiosa.
IMpakTnueckas  pabora 5.  «OmnpenencHue YMeTh pacCuuTHIBaTH KOHICHTPAIMIO ONTHYECKH akTuBHBIX | OK 1-7,
44. | xonnentpaimn OAB MeTomoM KamuOpOBOYHOTO 2 21 BEIIECTB C MMOMOIIBI0 KalmmOpoBouHOro rpaduka. I[IpomsBoanuts 9,10
rpaduka» pacdeTsl yAeTHHOTO M MOJIIPHOTO BpAIlEHUSI. K 1.1-1.4
3HaTh MPUHLUI AEWCTBUSA, YCTPOHCTBO W METOJAUKY H3MEpeHUil OK 1-7
45, VYcrpoiicTBa, TPUHIMIT ACHCTBUS W METOAHMKA 5 o (hayopumeTpa. YMeTh TONB30BATHCA (DITYyOPUMETPOM , MPOBOJIUTH 910 '
W3MEpeHHid Ha IIyOpUMeTpe oTpesieNieHrsl C MOMOIIBI0 Tpubopa. 3HaTh MpaBwia 0e30macHON HKI, 1-1.4
paboThI Ha pubdOpE. o
16, Jlaboparophass  pabora 7.  «OmnpenencHue OK 1-7
47, | H3MeHCHUA MHTCHCUBHOCTH OKpacKu 6 611 3HaTh: METOMBI JIIOMHUHECIICHTHOTO aHanmm3a. DIyopecieHTHBIE 9.10 '
48. JIIOMAHCCTIUPYIOIIHNX WHAWUKATOPOB B WH/IMKATOPBl. YMETh: TUTPOBaTh C TMOMOIIBIO (IIyOpEeCcIeHTHBIX K 1.1-1.4
3aBUCUMOCTH OT pH pacTBOpa» UHIUKATOPOB. 3HATh METOABI KaUeCTBEHHOT'O M KOJINYECTBEHHOI'O
JIOMUHECIICHTHOTO aHallu3a. YMETh TPOBOAWTH HWCIIBITAHUS B
49, _Ha60paT0pHa;[ pa60Ta 8. «OHpeHCHCHHe HOHOB 4 A COOTBETCTBUU C METOJUKOWU OMPEAEIICHUs IaHHOrO KOMIOHeHTa. 1 019< ]%(-)7'
50. | KaubIMg B CTOYHBIX BOJIAX) IpaBuIamMu 0e30MacHON paboThI '
MK 1.1-1.4
Tema 2.6 PedpaxkTomeTpryeckuii MeTo1 aHAIN3A 22 6:;_;;
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3uate: Ilokazarens mpenoMICHUS H €ro 3aBHUCHUMOCTH OT
paznaHbIX QakTopoB. CBA3b MEXKIY MOKA3aTEIeM MPEIOMIICHUS U
IUIOTHOCTBIO BEIECTBA. YJENIbHAsE W MOJIApHas pedpakium.

51. | Pepaxromerpus o CBOICTBO  aAIUTHBHOCTA M  €r0  HCIOJb30BaHUE A 019<,11(_)7’
9KCIIEPUMEHTANILHOTO  OTPEJCICHUs]  aTOMHBIX  pedpakiuii. K 1.1-1.4
[IpakTHdeckoe TpPUMEHEHHE PEPPAKTOMETPUUCCKAX HW3MEPCHHH o
Uil MIEeHTUUKAMM M ONpENeNIeHUs] CTPOCHHUS OpPraHUYecKhX
COCIMHEHUH
[Mpaktuueckass  pabora 6.  «OnpexaeneHue
3HaTh: CBA3b MEXKIY IOKazaTelieM NpeIoMIICHHS W IUIOTHOCThIO | OK 1-7,
52. E;I;E(fﬁiiiuniﬂ HBGLSZES;M Hzannggﬁizﬁfgsg 21 BEIIECTBA. YMETh JiejaTh pacyueThl, CBS3aHHBIC C IIOKa3aTelieM 9,10
rpaduKar MIPEIOMIICHUS TI0 KATHOPOBOYHOMY TpaUKy. K 1.1-1.4
o3 MpaxTiicckas padota 7. «Pacuer MOMAPHOH i 3HaTh yOeNnpHYIO W MOJsipHyH — pedpakmmu.  CpoiictBo | OK 1-7,
| ynienbHoi pedparin Bemectsay 21 aJIUTUBHOCTH U €T0 I/ICHOHI:SOB?HI/IC JUTSL  OKCTIEPUMEHTAJILHOTO 9,10
OIpe/ICTICHHs ATOMHBIX pedpakiuii BelecTra. MK 1.1-1.4
54. | Verpoiictso, MpuHIMN jeHcTBUS M MeToMKa 3HaTh YCTpOMCTBO pveq)paKTOMeTpa MPUHLMIL _€ro neiictust, | OK 1-7,
5. | wsmepernii Ha pedpaxToMeTpe 4t MeTonuKky u3sMepenuid. [IpaBuma  Oe3omacHOW  paboTel  Ha 9,10
pedpakTomMeTpe. MK 1.1-1.4
56 Jlaopatopras  paGota 9.  «Ompenencuue 3HaTh: I:IpaKTquCKoe MPUMEHEHUE  PePPaKTOMETPUUCCKHUX OK 1-7,
57. KOHIICHTpaIIHH crupra s pacTBope An HU3MEpeHU st I/I):[eHTI/I(l)I/IKaI{I/II/I U ONpEAeNeHHs CTPOCHHS 9.10
" | pedpakTOMETPUIECKHM METOJIOM aHAITHN3a OpraHiHeCKuX COCITMHCHUH. YMeTh: TPOBOZMTE | Ty 1 1-1.4
9KCIIEPUMEHTAITFHBIE MCCIIEAOBAHHS C TIOMOUIBIO pedpakToMeTpa.
YMeTh Ha TpakTHKE WCCIEJ0BaTh 3aBUCHMOCTh IOKa3aTens
58, JlaGoparopnast pabora 10. «OmnpeneneHue NPEOMICHHS ~ OT  PasTWYHbIX  DAKTOPOB  C  MOMOIIBIO OK 1-7,
5g, | COACPKaHMA — Caxaposel B pacTope  Ha an pedpakToMeTpa. 3HATH mpaBuia 0Oe3omacHOW paboOTHI  Ha 9,10
pedpakTomeTpe» pedpakTomeTpe. IIK 1.1-1.4
60. Jlaboparopnast pabora 11. «OmnpeneneHue
Gl | COACPKaHMA  TIMUEPHHA B pacTBOpe  Ha 4n
pedpaxkTomeTpe»
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6T+2n

Tema 2.7 IlonapuMeTpuYecKnii MeTO aHATU3A. 12 A5
3Hare: SIBneHme aBorHOTrO mydemnpenomienus. llpm3ma Hukoss. OK 1-7
Ssnenne nuxpousma. [lomspouasl. IIpuMeHeHHE MOIIPUMETPHH. '
62. | [onspumerpus 2 21 AHXD e P p P 9,10
Bpamenne mimockocTH TMOMApU3AlMM  IUIOCKOMONSAPU30BAHHOTO MK 1.1-1.4
CBETa M €r0 3aBUCUMOCTH OT PA3JINYHBIX (DaKTOPOB. T
[Ipaktnueckass  pabota 8.  «OmpeneneHue 3HaTh: TeopeTHYeckue OCHOBBI MeToda. OmpezneneHue yria OK 1-7
63 | KOHUCHTDALMH ONTHYECKH aKTHBHOTO BEWICCTBA B 5 o BpAlLlleHNUsl IUIOCKOCTH TOJSPU30BAHHOTO CBETa. YMETh: JeJaTh 910 '
" | pacTBOpe  pacyeTHbBIM IyTeM UM  METOJOM pacdeTsl MO oOmpeneneHuto KoHueHTpauun OAB paznuuHbIMH HKI, 1-1.4
KaJTHOPOBOYHOTO TpapuKar MeToaaMu. CTpOUTh KaTHOPOBOYHBIH IpaduK. o
3HaTh: NIPUHIUNHUAIBHYIO CXEMY MOJSPUMETPHUECKIX U3MEPEHHM. OK 1-7
64. | YcTpolCTBO, NPUHLIMI JOEHCTBHUS W METOIWKA 4 At Bunsl nossspuMeTpoB, UX YCTPOMCTBO W METOJHMKA H3MEPECHM. 910 '
65. | u3MepeHuit Ha IONAPUMETPE TexHuka 0€30MACHOCTH TIPH TMOJSPUMETPUIESCKUX H3MEPEHHUSIX. HKI, 1-1.4
YMeTh NpOBOANTE UCHBITAHMUS C TOMOILBIO TOJIIPUMETPa .
3HaTh: TEOPETHYECKHE OCHOBBI METOJa. YMETh: II0JIb30BaThCA
Jlaboparophast pabora 12. «OmnpenencHue P 8 OK 1-7,
66. nossspuMeTpoM. Ormpenensath KoHHeHTpauuio OAB paszauuHbeIMU
KOHIIGHTpAIlMK  caxapo3bl B  pacTBOpe Ha 4 4n 9,10
67. MeTomamMu.  TexHuka O€30MacHOCTH TNPHU MOJIAPUMETPUIECKUX
MOJIIPUMETPEN K 1.1-1.4
HU3MEPEHUSIX.
., 6T+4n+
Tema 2.8 KongykTomMeTpuueckuii MeTOx aHAIN3A 16 6o
3HaTh: CYIIHOCTh MeToJa M o0nacTh npuMeHeHHs. OCHOBHBIC
BEJINYHNHBI MeToa (ynembHas, skBuBajieHTHas | OK 1-7,
68. | Konmykromerpus 2 27 3NEeKTPONPOBOJHOCTE). [IpsiMas W KOCBEHHas KOHIYKTOMETpPHS, 9,10
KOOpAWHATHI U rpaduku obenx BUIOB. [Ipuunaer orpanndenHoctn |I1K 1.1-1.4
MIPUMEHEHUS! PsIMO KOoHAYKTOMeTpHH. 3akoH Konbpaymia
[Mpaktnueckass pabora 9. «Pacuersr o0mIeiH, 3HaTh: OCHOBHBIE BETMYHMHBI KOHAYKTOMETpHU4eckoro merona u ux | OK 1-7,
69. | ynenpHOH u 9KBHUBAJICHTHOI 2 2n 3aBUCHUMOCTb, (OPMYJIBI pacdyeTa OCHOBHBIX BEJIWYMH. YMETb 9,10
3IEKTPONPOBOJHOCTH PACTBOPOB» MPOBOJUTD PACUETHl KOHAYKTOMETPUUECKUX ONIPEIeTICHUH. K 1.1-1.4
. 3HaTh NPUHLMII JEHCTBUS U yCTPOHCTBO KOHAyKTOMeTpa. [IpaBuma | OK 1-7
70. | YcrpolicTBa  KOHOYKTOMETpa M METOIUKHU PHIIAT A yerp e pa. 1'p ’
4 4t Oe3omacHO pabOThl. YMETh: MIPOBOIUTH OMPEICICHHUS C TTOMOIIBLIO 9,10
71. | u3MepeHus MEKTPOIPOBOTHOCTH
KOHAYKTOMETpa. K 1.1-1.4
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3HaTh: BUABl KPUBBIX KOHAYKTOMETPHUYECKOTO THTPOBAHMSL.
Paznuunple ciiyyam KOHAYKTOMETPHUYECKOTO TUTPOBAaHUS IO OK 1-7
79 [Ipaktuueckas padora 10. «IlocTpoenue KpuBBIX 5 o METOAYy HEHTpalu3aliu W 10 METOoAy ocaxkIeHus. HaxoxneHue 910 ’
KOHIYKTOMETPHYECKOTO TUTPOBAHUS KOHEYHOW TOukH TuTpoBaHus. [lopsmok mpoBeneHHs W TOYHOCTH HKI, 1-1.4
Merona. Ywmerb: CTpoWTh KpWUBBIE KOHIYKTOMETPHUYECKOTO B
TUTPOBAHUSL.
73. | Jlaboparopnass pabora 13. «Omnpenenenue YMeTb C TIOMOINBIO KOHAyKTOMeTpudeckoro TutpoBanms | OK 1-7,
74. | cCONSTHOM M YKCYCHOW KHCJIOT NP COBMECTHOM 6 6 [IPOBOJUTH AHAIU3 CHIBHBIX U CIAa0BIX KHCJIOT IPU COBMECTHOM 9,10
75. | IPUCYTCTBHM» MIPUCYTCTBUH. K 1.1-1.4
Tema 2.9. [loTeHUHMOMeTPpUYECKU METO/] aHATHU3A 44 12;8?;“
3nark: CylnHOCTh METO/Ia M 00JIaCTh MPUMEHEHUs. TeopeTrueckue
ocHOBBI MeTona. @opmyny HepHcTa 151 BRIUUCICHUI paBHOBECHO
3JIEKTPOAHOTO MOTCHLUHUAA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
76. cucreM. Knaccudukanuio 37eKTpooB 1Mo Ha3HavyeHuto U 1o tumy | OK 1-7,
77. | llorenmmomeTpus 6 6T NPUMEHAEMON XHMHYECKOM pPEAKIUH. OJEKTPOABl MEPBOIO H 9,10
78. BTOpOoro poaa. WHankaTopHbIE anektpoasl  u  anekrponsr | [IK 1.1-1.4
CpaBHEHHSI, UX BBIOOP B 3aBUCHUMOCTH OT THIa KOHTPOJIHPYEMOTO
HOHA B pacTBOpe. YCTPOWCTBO WHAWKATOPHBIX OJIEKTPOJOB U
JIEKTPOOB cpaBHeHUs. TpeboBaHus, NpeabsIBIAsIEMbIE K HUM.
3HaTh TeopeTHueckue OcHOBbI Meroma. Popmyny Hepuera mis OK 1-7
79, [IpakTuueckas  paboTta 11. «Pacuersl B 5 o BBIYKCIIEHUI PaBHOBECHO 3JIEKTPOLHOTO MOTeHIIMaja 910 !
MOTEHIIMOMETPUIECKOM METO/IC aHATH3a OKHCIIUTEbHO-BOCCTAHOBUTENBHBIX CHCTEM. YMETh BBIYHCIATH HKI, 1-1.4
3JIEKTPOAHBINA OTEHLIMAI IO ypaBHeHHI0 HepHcTa. o
3nare: Buapl KpHUBBIX IMMOTEHIHOMETPHYECKOTO THTPOBAHHUSL. OK 1-7
80. [Ipaktnueckas padora 12. «llocTpoenue KpuBBIX 5 o YMeTb: cTpouTh  MHTErpaipHble, AnddepeHInaIbHble KpHUBbIE 910 '
MOTEHIIMOMETPUIECKOTO THTPOBAHUS TUTPOBaHUs W KpuBble ['paHa. HaxoxJeHne KOHEYHOW TOYKH K 1"1_1. 4
TUTPOBAHUSL.
. . . . . | OK1-7,
81. | YcTpolCTBO ¥ TpPHUHIMII JEHCTBHS HOHOMEpA. 4 4t 3HaTh MPHHIWI JEHCTBHS, YCTPOHCTBO W IpaBuia Oe30macHOH 910
82. | Meroauka n3mepenus notenuuana u pH pabotsl Ha nonomepe MU-160. K 1' 1-1.4
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3HAaThb: MCETOJUKY HU3MEpPCHUS Ha pH- MCTpax U HOHOMCpaAX.

gi Jlaboparopuass pabGora 14. «Hactpoiika pH- 6 6 OcoGennoctu HacTpoiiku pH-MeTpoB u MOHOMEpPOB 1O Oy(hepHBIM 019< 1167’
85. METPOB 1 HOHOMEPOB 10 GyhEPHBIM PACTBOPAM pacTBopaMm, H3MEPECHHSI Ha n11v>1/160pax B pPEXHUME HOHOMEpA U HKI, 114
: MUJJTMBOJIETMETpa. OCHOBaHMH. TexHuka 6€30mMacHOCTH MpHU T

MTOTEHIIMOMETPUYECKUX M3MEPEHUsIX. 3HATh: METOIUKY MU3MEPEHUS
Ha pH- Merpax m mMoHOMepaX. YMETh HOIOMPATh DJIECKTPOABI B
COOTBETCTBUM C JAaHHBIM OIpEJCICHUEM. 3HaTbh: METOAUKY
86. | Jlaboparopnass pabora 15. «Omnpenenenue M3MEpPCHUs Ha HOHOMEpaxX € HMOHOCCICKTUBHBIMU JJICKTpoJamu. | OK 1-7,
87. | KOHIIEHTpalMi MOHOB BOJOPOJA B HCCIETyEeMOM 6 61 3HaTh: TMPUHIMI  MOAOOpA  WHAMKATOPHOTO  JJIEKTPOJa B 9,10
88. pacTtBope» 3aBUCMMOCTHM OT THIIa ONpPEAC/IIEMOI0 MOHA B pacTBOpeE. 3HaTh: [[IK 1.1-1.4
METOJIMKY H3MEpEeHHs Ha  HOHOMEpax C HOHOCEIEKTUBHBIMU
3IEKTPOJIaMU. 3HaTh: TPUHOWI TOA0Opa HHIUKATOPHOTO
3JIEKTPOJIa B 3aBUCUMOCTH OT THIIA OIPENEISIEMOr0
89 3HaTh: MpUHOUN ToAOOpa HMHAMKATOPHOTO  JJEKTPoAa B 7
90' Jlaboparopnast pabora 16. «OmnpenencHue 6 . 3aBUCHMOCTH OT THIIA ONPEJCIIIEMOr0 HOHA B PACcTBOpE NpHU OI;::(') '
" | KUCIOTHOCTH U LIEIOYHOCTU BOABD» TUTPOBAHUM MHOTOOCHOBHBIX KUCJIOT WM OCHOBaHUW. IIpuHIUIBI '
91. TUTPOBAHUS HA HMOHOMEpPE. YMETh aHAJIU3UPOBaTh BEIIECTBA C K 1.1-14
rnmomouipio noHomepa 2B-74. 3HaTh: yCTPOMCTBO W TPHHIIHUII
92. | JlaGoparopHast pabora 17. nefictBus moHomepa MU-160. Amamms onpenensemoro moma B | OK1-7,
93. «HOTCHHI/IOMeTpI/IquKoe TUTPOBAHUC ciraboro u 6 61 pactBope IpH TUTPOBAHUU MHOT'OOCHOBHBIX KUCJIOT WA 9,10
94. | cumpHOro ocHoBanmus NagS 1 NaOH B memokax» ocHoBanwmii. CoGII01aTh TeXHUKY Ge3onacHocTd npy Beimonnenun | [IK 1.1-1.4
MOTEHIMOMETPUYECKUX OIpeAesieHUHd. 3HaTh: YCTPOHUCTBO U
95. | JlaGoparopHas pa6ora 18. npuHIUN JeiictBust nonomepa MH-160. Anamus ompenensiemoro | QK 1-7,
96. | «IIOTEHLUHOMETPHUECKOE — THTPOBAHHE  CMECH 6 61 MOHAa B pacTBOpPe NpPH TUTPOBAHMM MHOTOOCHOBHBIX KHCIOT WU 9,10
97. | CHILHOIM M CIIaGol KHCIOTED ocHoBaHui. CoOII0JaTh TEXHUKY 0€30I1aCHOCTH NPH BBIIOIHEHHU | [TK 1.1-1.4
IOTEHIIMOMETPUUYECKUX ONPEAEICHHI.
Tema 2.10. DiekTporpaBuUMeTpUUYeCKUA 1 18 121+2n
KYJIOHOMETPHYeCKHIl MeTObl AHATIN3A +4.
3HaTh: TEOPETUYECKHE OCHOBBI JNEKTPOJM3a W 3aKOHbI Dapaies.
08. CyImHOCTh  3JIEKTpOrpaBUMETpUYEcCKoro  MeToga  aHammza. | OK 1-7,
99, DIIeKTPOTPaBUMETPHS M KyJIOHOMETPHS 4 4t Ilorennuan BblENIEHUS W NOTEHIMAN paspsiaa. [lepeHanpsxkeHue 9,10
BOZOpOJa, €ro 3HadeHwe i aHaiu3a. llonstme o BHyTpenHem |IIK 1.1-1.4

HIIEKTPOJIIH3E.
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OK 1-7,

100.| YcrpoiicTBO, NPHHIMUI JEHCTBUS W METOJHKA 4 4t 3HaTh NPUHUMI ACHCTBHS, YCTPOHCTBO W MpaBWia Oe30macHOH 910
101.| uamepeHwuii Ha KyJIOHOMETpax paboTHI HA KYyJIOHOMETpax. HKI, 1-1.4
3HaTh TEOPETHYECKHE OCHOBBI 3JIEKTpoiM3a W 3aKoHbl Dapanes. OK 1-7
102, [Ipaktnueckass pabora 13. «Pacuetst B 5 o OCHOBHOE yCJIOBHUE OIJIEKTPOJIM3a- BBIXOA IO TOKY. YMETh 9,10 ’
KyJIOHOMETPUYECKOM METOZE aHaIH3a» PaccuuTBIBATL  COACPKAHME  ONPEAENAEMOrO  BEWIECTBA B | oo™y 1 4
KYJIOHOMETPHHU.
103, Jlaboparopuast pabora 19. «OmnpenencHue 3HaTh CYLIHOCTb  KyJOHOMETPHYECKOTO THTPOBAHHS, METOIUKY OK 1-7,
104, THOCYTb(aT-HOHOB KYJIOHOMETPHUYECKUM 4 4n W3MEpEeHU Npu KYJIOHOMETPUYECKOM TUTpoBaHuH. IIpom3BoauTs 9,10
TUTPOBAHUEM) pacyeThl M0 TaHHBIM KYyJIOHOMETPUYECKOTO aHAJIN3a 1K 1.1-1.4
OK 1-7,
105. Paznenenne METaJlIIOB c MTOMOILIBIO 5 o 3uate:  Metonpl  pasfeneHHe ~ MEeTaJIoB € ITOMOLUIBIO 9,10
3NIEKTPOTPABUMETPUUECKOTO aHAIN3a 3JIEKTPOTPaBUMETPHUUECKOTO aHATIH3a K 1.1-1.4
OK 1-7,
106.| AMriepoMeTpHYECKOe TUTPOBAHHE 2 2T 3HaTh: aMIIEPOMETPUIECKOE THTPOBAHUE 9,10
MK 1.1-1.4
Tema 2.11. Ioasiporpadguyeckuii MeTOa aHAIH3A 10 6T+4n
3HaTh: KAaTOAHYI0 M AaHOIHYIO MOJSPU3ALMIO.. JIEKTPOABI,
NPUHLUIIHAIBHYI0 CXEMY KJIACCHYECKOH  Hojsiporpaduueckoi
ycraHOBKH.  [lomydeHuwe  monsiporpaduveckux  KpPHUBBIX, HUX OK 1-7
107. XapaKTePUCTUKH, OCHOBHBIE YYaCTKU KpUBOW. 3HaueHue (HJOHOBOIO '
Honsiporpadus 4 41 9,10
108. anekTponuTa. KadecTBeHHBbIE XapaKTEPUCTHKH B TOISpOrpadum, K 1.1-1.4
MOTEHIIHAN TIOJyBOJIHBL, (DaKkTOphl, BIMSIONIMNE Ha 3HAYCHHE B
MOTEHIIMANa TMOJYBOJHBI,  TaOMUIBl TMOTEHIMAJIOB MOJIYBOJH.
YpaBHenue UnbkoBuya.
. . N . . | OK1-7,
109, YCTpOoWCTBO, TPUHIMI JEHCTBUS W METOJIWKA 5 or 3HaTh MPHHIMI JEHCTBHS, YCTPOHCTBO W MpaBHia Oe30IacHOM 910
M3MepeHHi Ha noJsiporpade pabotsl Ha mossiporpadax. K 1' 1-1.4
OK 1-7,
110. [paktndeckass padora 14. «PacyeTbl OCHOBHBIX 5 o 3HaTh TEOpETHYECKHE OCHOBBI METONa. YMETh pAacCUUTHIBATH 910
BEJIMYMH NOIAPOrpaduuecKoro MeTo1a aHaIn3a coJiep>KaHue ONPeIeNIIEMOro BEIECTBA B MOJISIPOrpaduu. K 1"1_1. 4
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IIpaktrueckas padora 15. «Pacuer comepxkaHus

YMeTh pPacCUUTBIBATL COACPIKAHUEC OMNPCACIACMOro BEIIECTBa B

OK 1-7,

111.| BemecTBa MO JAaHHBIM aMIIEPOMETPHUYECKOTO 2 2n 9,10
METOZE aMIIEPOMETPHUECKOTO TUPOBAHMU. .
TUTPOBAHUS» K 1.1-1.4
Tema 2.12 TeopeTuueckue 0CHOBBI XpoMaTorpadguun 14 10T+4n
vy TeopeTnueckue OCHOBBI XpoMaTOrpauyecKoro OK 1-7,
113. MCTEH& aHajan3a b b 6 bt 9,10
114. ) K 1.1-1.4
3HaTh: CYHOHOCTh Xpomartorpaduu, e€ KiIacCUPUKAIUI 110
arperaTHoOMy ~COCTOSHHMIO CpE/Ibl, TIO MEXaHH3MY DA3JeNeHus | yu. o -
115 BricokoaddhexkTrBHAs KUIKOCTHAS 5 o KOMITOHEHTOB M TIO0 (hopMe MpPOBEACHHS XpoMaTorpadudeckoro 910 '
'| xpoMaTorpadus mporecca.  3HAaTh TPWUHIMIT JEWCTBUSA, YCTPOWCTBO, METOAMKY HKI, 1-1.4
W3MEpEeHU W TpaBwiia 0e30NacHO pabOThl PAa3IUYHBIX BHIIOB o
xpomatorpagos ;
OK 1-
WNonnas  xpomarorpadusi:  KilaccH4ecKue U '
116. BBICOKOA((EKTUBHBIC METOBI 2 2 9,10
' MK 1.1-1.4
3HaTh: CYHUIHOCTb Xpomarorpaduu, €€ TEOPETUYECKUE OCHOBBI.
[Ipaktrnyeckass pabora 16. «PacueTsl B ra3oBoii YMeTh:  CTpPOMTH  XpoMaTorpamMmy, ompenenste Ha Hed | OK 1-7,
117.| xpomaTorpaduu 1Mo MeTonaM KOJIUYECTBEHHOW H 2 21 XapaKTePUCTUKH YA KUBAHUS, BBHICOTY W IUIOMAAb MHKa. Yurars 9,10
Ka4eCTBEHHOH pacn()POBKH XPOMATOTPAMM) xpomatorpammy. IlpomsBogute HeoOxoaumble pacuersl 1o |[IK 1.1-1.4
OCHOBHBIM KOJINYECTBEHHBIM XapaKTEPUCTHKAM.
. . OK 1-7,
118.| TIpaktuyeckas pabora 17. «Pacder cOpOIHOHHOI 5 o 3HaTh TEOpEeTHYECKHEe OCHOBBI HMOHOOOMEHHOH Xpomarorpaduu. 910
€MKOCTH HOHUTa» YMeTb paccuuThIBaTh COPOLIMOHHYIO €eMKOCTh HOHUTA. HKf 1-1.4
Tema 2.13 TexHuka npoBeaeHnst
poBe 44 44

XpoMaTorpagpuuecKoro aHaJIm3a
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119 Ha6opaT0pIga5{ padora 20. «Omnpenenenue OK 1-7,
. +
190 | kaTnoHa Fe™ u xapoTuHa nMHIIEBBIX TPOIYKTaX C 4n 9,10
'| npumenenuem meroaom TCX» 3HaTh: TEOPETUYECKUE OCHOBBI PA3IMUHbIX BUIOB Xpomatorpaduu; |IIK 1.1-1.4
MpuMeHeHne Oymarn B KadecTBe  TBEPIOTO  COpOeHTa.
121| a6 5 " P Xpomarorpaguo B TOHKOM CIO€ COPOEHTa KaK PasHOBHAHOCTL | QK -7,
122' abopaTopHas 6 pabota - «rasheieHne 4n pacnpenenuTenbHoil  Xxpomarorpadun. PopMHpOBaHHE TOHKOTO 9,10
| KpacuTenei na Oymare ¢ npumerenuem bX» cinosi copbenta. Ilporecc pasieneHHs KOMIIOHEHTOB CMecH B |[IK 1.1-1.4
TOHKOM cIIo€ cOpOeHTa B 3aBHUCHUMOCTH OT HX KO3 (HUIIMEHTOB
acrpeneneuns. OcoOEHHOCTH, IIPEUMYIIECTBA M 00J1aCTh
OK 1-7
123.| JIaboparopHas pabota 22. «Pa3nenenue KaTHOHOB An npumerenus merona TCX. 9.10 '
124.| n onpenenenue R¢ metomom BX» '
ped fMeTon MK 1.1-1.4
. OK 1-7
125.| JlaGoparopHas pa6ora 23. «PacipeneauTenbHast 4 3Hath: PacnpenenurenbHyo XpomaTtorpaduio, €€ CyIHOCTb U 010 '
126.| xpomatorpadus na Gymare» I (bU3UKO-XUMHUUYECKHE OCHOBBI MeToJa. KunxocTHyro '
xpomarorpauo. Iloxswkusie u  Herompikusie Hocuremu. | UK 1.1-1.4
CKkopocTh mepeMelleHrss KOMIIOHEHTOB B 3aBHCUMOCTH  OT
197 JlaGoparophast pabota 24. «OnpenaeieHue HOHOB koadduumenra pacnpenenenus. Pazmuunsie ¢opmel nposenenus | OK 1-7,
128. Fe**, Cu®", Ni**, Co®* MeTo10M KOJIOHOUHOI 4n JKUJKOCTHOW  Xpomarorpaduu:  KOJOHOYHas, OyMaxHas H 9,10
| xpomarorpadum» ToHKOcnoWHas. [lo wHampaBnennio mnepememenus mnoxaswkHou |[IK 1.1-1.4
KHIKOH (a3bl — BOCXOISIIYI0, HHUCXOAALIYIO H KPYTOBYIO
129 JlaGopatopHas pa6oTa 25. «AHaIM3 CMeCH XpOMAaTOrpammbl. ~ YMe€Th ~ CaMOCTOSTENBHO — NOJrOTAaBIMBaTh | QK -7,
130. HEOPTAHWUECKHX BEIIECT C PUMCHEHHEM 47 KOJIOHKY 11l aHanu3a. CoOmrofaTh TEXHUKY O€30MacHOCTH NpH 9,10
'| KOJIOHOYHOH Xpomarorpapun» HPOBCIICHNM aHATH3a. K 1.1-1.4
3HaTh TEOPETHUECKHNE OCHOBHI OCaJAOYHON XpoMartorpadun. YMeThb
Jlaboparophas pabota 26. «Pa3iencHue KaTHOHOB p A pomatorp ¢ OK 1-7,
131. Ag’, Pb?*, Hg?" MeToZIoM 0caztouHoit An MPOBOJUTH HCHBITAHUS METOIOM OCaJO4YHOH Xpomarorpaduu. 910
132. < 01’\/1aT0r, adbumm PaccuuTbiBaTh OCHOBHBIE BeNMWYHMHBI 3TOoro merona. ColOionatb HKI' 1-1.4
P p npaBuiia 6€301macHON padOTHI IPH BBHITTOJTHCHUH OTIPEICTICHII o
2
HagopaTnga;pa&Z);ra 27.3<<OnpeﬂeneHMe Ni", 3HaTh: HWOHOOOMEHHYIO XpoMaTtorpaduio, ee CYIHOCTh H OK 1-7
133.| Zn™", Cu™" Pb*", Zn“" u Fe’npu coBMeCcTHOM An MpaKTHYeCKoe  NpuMeHeHne. VOHWTBI ~ MUHEpalbHOTO U 910 '
.| IpUCYTCTBUM C MPUMEHEHHEM HOHOOOMEHHOM OpPTaHUYECKOr0 MPOUCXOKAEHUS. OCHOBHBIE 3aKOHOMEPHOCTH U
134 0 © IK 1, 1-1.4

Xpomarorpapum»

XUMH3M HOHHOI'O OOMEHA. CBOﬁCTBa, OIIpeaACIAronInue Ka4deCTBO
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N noHuta. IMoHOOOMEHHass €eMKOCTb, COPOLHOHHBIC PAABl IS
135. Ha6(3paT0pHa5{ pabora 28. «Onpenenenme Na' n pa3IM4YHBIX UOHUTOB. YMETh peFeHepI/IpOII;aTB HOHUTEI 5 porecce OK 1-7,
136. NHs" npu comectHoM TPUCYTCTBHH € 4 4n ananmm3a. CoOmronaTh TEXHHKY O€30MacHOCTH MpPH BBIOIHEHUH 9,10
NpUMEHEHUEM HOHOOOMEHHOH XpoMaTorpaduim» J— MK 1.1-1.4
3HaTh paclpeneIuTeNbHYI0 XpOMaTorpaduio, €€ CYIIHOCTh U
137 | Jlaboparopras pabora 29. «Konnectsennoe (GU3HKO-XUMIYECKUE OCHOBBI MeTO/Ia. Xunkocrayio | OK 1-7,
138, | CMPCACIICHHC XJIOpHAA HATPHS C IPHMCHEHHCM 4 4n xpomatorpadpuro. IlogBwKHBIE W  HENOJBMKHBIE HOCHTEIH. 9,10
MOHOOOMCHHOMN XpoMaTorpadum» CKOpOCTh IEpEeMCIICHHs KOMIOHeHToB B 3aBucumoctu ot | IK 1.1-1.4
ko3 uIMernTa  pacrpeeeHusl. Metomuky ~ TIpOBeOEHUS
Jlaboparophas padota 30. «Pa3nencHue KOJIOHOYHOM XpoMaTorpadum. OK 1-7
139.| nmUrMeHTOB 3€JEeHBIX JIUCTHEB PACTEHUH C 4 An 910 '
140.| nmpumeHeHnEeM aicOPOITMOHHO-KHIKOCTHON HKI, 1-1.4
Xpomarorpapum» o
Tema 2.14 CnekTpanbHbIil aHATIN3 14 lar
HmeTh nmpakTHYecKHil ONBIT: OIEHKE COOTBETCTBHS METOIUK OK 1-7
141 CyIHoCTb CHEKTPOCKOITMYECKHX METO/IOB 5 o 3aJjayaM aHalM3a [0 JHUana3oHy M3MEpsieMbIX 3HAUYeHUH U 910 ’
aHanm3a. CIeKTphbl HCITYCKaHMUs, TOTIIOIIECHHS TOYHOCTH; BBIOOpE ONTUMAIBHBIX METOJOB  HCCICIOBAHMUSE HKI, 1-1.4
MOCTPOCHNE TPAJyHPOBOYHOTO TpaduKa; ONTHMAJBHBIC YCIOBHUS o
(hOTOMETPHUUECKOTO ONpeIeIICHUS.
147 OGJNACTH  9MEKTPOHHBIX BOJH. DJIEKTPOHHAS, 5 - 3HATB: NPHPOJy CBETa; NPOHMCXOXKICHHE CIEKTPOB; IEPEXOJbI 01511(-)7,
‘| ppamarensnas, KoneGaTe A sHEPIE MEXKTy OHEPreTMHECKUMH YPOBHAMM HaCTHIBI M CHCKTPHI ee HKI, 114
MPOIMYCKAaHUS M TOTJIOLICHUS; TUIBI SHEPIeTHUECKUX YPOBHEH U At
MEPEeX0/I0B; HWHTEHCHUBHOCTh CIHEKTPAIBHBIX JIMHUHA; I[IUpUHA
CHEKTPAILHON JIMHWUM; CTPYKTypa aTOMHBIX M MOJEKYISPHBIX
143 AToMHAas CIIEKTPOCKOIIUSL. Mo_]]eKy_]];[pHa;[ 2 I CIICKTPOB, rpaq)nqecxoe OpEACTABJIICHUC CIICKTPOB, KJ'IaCCI/I(i)I/IKaI_II/IH 019< f(-)?’
| cnexcrpockomas OCHOBHBIX METO/IOB; IIPOLECCEL, JIeXHKALINE B OCHOBE METONIOB, Y3IIbl | |\ 1 114
pHOOPOB; IPUMEHEHUE ATOMHOW CHIEKTPOCKOTHHN; KIIacCH(UKAIIHS S
METOJIOB! BU3yaJbHAS KOJIOPUMETPHS, aJIcopOIIMOHHAs
OCHOBHbIE  yalbl  CHIEKTPO(OTOMETPHUCCKHX CIEKTPOCKOIIHS, .I/IH(i)paKpaCHaH CTIEKTPOCKOMHUA, MONEKYIAPHAA | (e 7
144.| npuGopos. MeToqmmnx cBeTA. 5 o JIOMEHHUCICHITUS; CHEKTPOCKONHs JTU(PPY3UOHHOTO OTpa)KeHUs, 9,10
OIITHUKO-aKyCTHYECKAs CTIIEKTPOCKOIIHS, TEPMOJIUH30Bast
Mounoxpomartuzaropsl. [IpueMHuku cseta. K 1.1-1.4

CIICKTPOCKOIINSA OCHOBHOH 3aKOH CBCTOIIOIIOLICHUA U YCJIOBUA €TI0
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OPUMCHCHUS; OITUYCCKAA IIJIOTHOCTL MU €€ (1)I/I3I/IHGCKI/II7I CMBICJI;

145.| Coueranne  MeTOAOB  XpoMmarorpadpuui U 4 4t KO HUIMEHT TIOTTIONIEHHS; 019<1167’
146.| cnekTpocKonuu WHTCHCUBHOCTh  TOTJIOMICHUS;  (OTOXMMHYECKHE  PEaKiHu; HKI, 114
nuddepeHnnanbHbIN croco6 CHEKTPO(OTOMETPUUECKUX T
W3MEPEHHUH; aHajiu3 MHOTOKOMIIOHEHTHBIX CHCTEM; TOJIIUHA
CBETOIOIJIOLIAIOLIETO CJI0S; METPOJIOTHUECKHE XapaKTEePUCTUKH
METOAa; odopmieHue pe3yIbTaTOB (hoToMeTpHUIeCKUX
147 Pewtenue pac4eTHBIX 3a1a4 10 TeEME 2 I onpeneneﬂnﬁ B J'Ia60paTOpHOM JKypHaJie. 3HaTh I/IH(ppaKpaCHYIO 019< ::(_)7'
'| Criexrpans e anam3 CHEKTPOCKOTIHIO 1 CIIEKTPOCKOTIHIO KOMOWHALMOHHOTO paccesHus; K 1’ 114
OCHOBBI METO/a, Ka4yeCTBCHHBIH M KOJUYECTBEHHBIH aHAIU3; S
cnektppl WK ¥ KOMOMHAaIIMOHHOTO pAacCesiHUs; paccesiHue,
MYTHOCTb
Camocmoamenvuas paboma cmyoenma
[MoaroroBka k 7a0OPaTOPHBIM M MPAKTHYECKUM
paboraM ¢ HCIONB30BAHUEM METOJIUYCCKUX 18 18¢
peKOMeHIaui  mpenonaBareis, OopopMICHHE
nabopaTopHO-TIPAKTHUECKUX PabOT, OTYETOB H
MOJIrOTOBKA K MX 3allIHTE.
MJK.01.02 AproMaTtu3anusi ¥ KOMIbHTEPHU3ALMS 50 301+20m
NPUPOIHBIX U MPOMBILIIEHHBIX METO/I0B AHAJIN32
3HaTh OCHOBHBIE TIOHATHS aBTOMaTH3UpoBaHHOro aHammza. | OK 1-7,
1. | ABTomarnueckuil aHaIn3 2 21 OnucaTb OCHOBHbBIE NPUHLMIIBI MPOTOYHOTO AaHAIN3a, JaTb €ro 9,10
KJIACCU(DUKAITHIO. [IK1.1-14
OK 1-7,
5 ABToMaTH3auus ananuza. JlaboparopHsie 5 o 3uate: OCHOBHYIO KOMIIBIOTEPHYIO TEPMUHOJIOIHUIO, 3HAuYeHHE 910
poOOTEHL. MOHATHH “poOOTH3aIMUS” U “aBTOMAaTH3aIUs '
K 1.1-1.4
OK 1-7,
. . YMeTh TIPUMEHSTh HENPEPHIBHO-NIPOTOYHBIC —aHalu3aropa W 9,10
3. | ABTOMaTH3MPOBAHHBIN Ja00PaTOPHBIN aHAIN3. 2 21 N
MPOTOYHO-UHKEKTOPHBIN aHATN3aTOPbI, XUMHUYECKUE CEHCOPBI. MK 1.1-
14
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OK 1-7,

4. | IlpakTudeckas padora 1. ABTomarm3arus . 3Hath: OCHOBHYIO KOMIBIOTEPHYI) TEPMHUHOJOTHIO, 3HAYCHHE 9,10
5. aHajmza MOHSTHH “pOOOTH3AIMUS’” U “aBTOMATHU3AIUSL TIK 1.1-
1.4
OK 1-7,
3HaTh TPUHITUIEI TIPEICTABICHUSA, MPeoOpa30BaHUA W XpaHCHUS 9,10
6. KommberoTepusaiys aHannsza 2T > !
przan AHAJIMTUYECKUX JaHHBIX TIK 1.1-
1.4
OK 1-7,
7. | llpaktnueckas pabota 2. Kommerorepr3oBaHHas 9,10
4n 3HaTh OCHOBHBIC IIPUHITUIIBI KOMITBIOTEPU3AI[UH METOIOB aHAIH3a
8. | maboparopus. K 1.1-
1.4
ABTOMAaTH3AIMs U KOMITBIOTEPHU3AIUS OK 1-7,
9. 3HaTh OCHOBHBIE NPHUHITUIBI aBTOMATH3AINNA U KOMITBIOTEPH3AIAN
(hOTOMETPHUYIECKOTO U CIIEKTPAITBHOTO METO/1a 4t 9,10
10. ONTUYECKUX METOIOB aHAIN3a
aHanu3a IIK 1.1-1.4
ABTOMaTH3aIMs U KOMITBIOTEPU3AIUS
3HaTh OCHOBHBIE ITPUHIIMIIBI aBTOMATH3AIIMU H KOMITBIOTEPU3aIINN OK 1-7,
He(eIOMETPUIECKOTO U TYPOUIUMETPHUECKOTO
11. 21 ONITHYECKUX METO/IOB aHAIN3a 9,10
METOJ0B aHAJIN3a MK 1.1-1.4
ABTOMATH3AINA 1 KOMIbIOTEpH3AINS 3HaTh OCHOBHBIC HPUHITUIIBI aBTOMATU3AI[UN U KOMIILIOTEPU3aIIUN OK 1-7,
12. 2T 9,10
JIFOMMHECLIEHTHOI'O METO/Ia aHaJIN3a ONMTHYCCKUX MCTOAOB aHalIH3a '
IIK 1.1-1.4
ABTOMATH3ALIA M KOMITbIOTEpH3ALIS 3HaTh OCHOBHBIE ITPUHIIMIIBI aBTOMATH3AIIMU H KOMITBIOTEPU3AIINN OK 1-7,
13. 2T 9,10
pedpakTOMETPUIECKOTO METO/Ia aHAIH3a ONTHIECKUX MCTOLO0B aHAIM3a '
IIK 1.1-1.4
ABTOMATH3AINA 1 KOMIbIOTEpH3AIIS 3HaTh OCHOBHBIE ITPUHIIMIIBI aBTOMATH3AIUU H KOMITBIOTEPU3AIINN OK 1-7,
14. 2T 9,10
MOJIIPUMETPHUECKOTO METO/Ia aHAIn3a ONMTHYECKUX MCTOMOB aHAIN3a '
IIK1.1-1.4
15. | Tpaxruueckas paGota 3. ABToMaTusams u 3HATh OCHOBHBIEC TIPHUHIIUAIIE ABTOMATH3AITUN ¥ KOMIIBIOTEPU3AITAN OK 1-7,
' ' 4n 9,10
16. | ONTHYECKHUX METOIOB aHAIH3a ONMTHYCCKUX MCTOAOB aHallH3a K 1' 1-1.4
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ABTOMaTI/I3aI_II/IH " KOMIIBIOTEpHU3al U

3HaTh OCHOBHEIC MOPUHIUIIBI aBTOMATHU3allU U KOMIIBIOTCPU3ALIUN

OK 1-7,

17. 2 21 9,10
KOHIYKTOMETPHUYECKOTO METO/1a aHAJIH3a ANEKTPOXUMHYECKUX METOIOB aHAJIHM3a K 1’ 1-1.4
3HaTh OCHOBHBIC IIPHUHIINAIIE ABTOMATH3AITUN ¥ KOMIIBIOTEPH3AITAH OK 1-7,
18 ABTOMaTH3aLUsl U KOMITBIOTEPU3ALINS 5 o 910
* | HoTeHIMOMETpUUCCKOrO MeTO1a aHATH3a ANIEKTPOXUMHUUYECKIX METOJIOB aHaJIH3a ,
K 1.1-1.4
3HaTh OCHOBHBIC IPUHIUITEI aBTOMATH3AINH ¥ KOMITBIOTEPU3AIINN OK 1-7,
19 ABTOMaTH3aUsT ¥ KOMITBIOTEPU3AIIHS 5 o 910
| kynoHoMeTpHUECKOro MeToza aHATH3a ANEKTPOXUMHYECKUX METOIOB aHAJIH3a ,
MK 1.1-1.4
3HaTh OCHOBHBIC ITPUHIIUITBI aBTOMATH3AINN H KOMITBIOTEPU3AIH OK 1-7,
20. | IIpaktuueckas pabora 4. ABTOMaTu3anus M 4 4 910
21. | SMEeKTPOXMMHYECKUX METO/IOB aHalln3a STCKTPOXMMHIICCKIX METOZIOB aHA3A ’
MK 1.1-1.4
OK 1-7,
22. | ABToMaTH3anus W KOMITBIOTEPHU3AINS 4 4t 3HaTh OCHOBHBIE ITPUHITUITEI aBTOMATH3AINN H KOMITBIOTEPU3AIH 910
23. | XxpoMaTorpagpuueckoro MeTo/ia aHalnu3a XpoMaTorpaduuecKux METOJIOB aHAITN3a K 1’ 1-1.4
OK 1-7,
24. | Ilpaktnueckas padora 5. ABToMaTH3aus | 4 . 3HaTh OCHOBHBIE IPUHIIUITEI aBTOMATH3AIMH ¥ KOMITBIOTEPU3AIINT 9.10
25. | xpoMaTorpapMuKCKUX METO/IOB aHAIN3a XpoMaTorpaduuecKux METOJIOB aHAITN3a K 1’ 1-1.4
Camocmoamenvhasa paboma cmyodenma
[loaroroBka K mpakTH4ecKUM paboram ¢
HCIIOJIb30BaHUEM METOJUYECKUX PEKOMEHIAIINN 10 10c
npenojaearens, OQOpPMICHHE  MPAKTHUYECKHX
paboT, OTYETOB U MOJATOTOBKA K MX 3aILHUTE.
MakcumanbHas Harpyska: | 480
Obsi3aTesbHAas ayIMTOPHAs HAarpy3ka: | 452
CamocTosiTebHasA padoTa: 28
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3. YCJIOBUS PEAJIM3AIIMU ITPO®ECCHOHAJIBHOTI'O MO YJIS

3.1. TpeGoBaHus K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanuzanus mpodeccroHaIbHOrO MOIYJIS MpeArosiaraeT Hanuuue jgadoparopun (HU3MKO-
XUMHYECKMX METOJOB  aHaiu3a, Jaboparopuu TEXHUYECKOTO  aHajiu3a, Jaboparopuu
CHEKTPaAJIbHOTO aHAJIN3a.

O6opynoBanue gadboparopun GU3NKO-XUMUUYECKUX METOJIOB aHATN3a!

AynutopHas nocka — 1 mr., cton npenojasaTens — 1 wT., cTyn npenoxasarens — 1 wr.,
CTOJ yuyeHu4eckuil — 1 mr., cTyn yuyeHudeckuit — 1 mr., obmenadbopaTopHoe, B TOM YHUCIIE: CTOJI
71a00paTOPHBIN MPUCTEHHBIN — 3 MIT., CTOJI JTA0OPATOPHBIM OCTPOBHOM — 5 MIT., CTYJ J1a0OPaTOPHBIN
— 10 mr., mkad cymwmasHeii LOIP LF, 2016 r. — 1 mr., mocyna oOmiero Ha3HayeHUs - B
HE00X0IMMOM KOJIMYECTBE, ITOCYAa CHIEIHAIbHOI0 HA3HAYCHHS - B HEOOXOAMMOM KOJIHYECTBE, CTOJI
JUISL TUTpOBaHUs — | 1wT., mKkad 1ig 1adbopaTopHoi nmocyasl — 1 wrT., mkad g npudopos — 1 mT.,
mKad Ui XpaHCHUs PEaKTUBOB — | MIT., CTON MepeABMXHONW — | mT., mkad BBITSHKHOW — 2 IIT.,
QHAJIMTUYECKOE, B TOM YMCJIC: MarHUTHas Memaika ¢ noaorpesoM I13-6110, 2016 r.B. — 1 wir.,
MelIaiKka BEpXHENPHUBOJHOE TepemernunBatomiee ycrporcrso US-2000D, 2017 r.B. — 1 mr., pH-
MeTp-MuuBosbT™MeTp pH-410, 2017 r.B. — 3 wT., annapar A ONpeeeHUs] CTENEHU MOoMoJia
newnono3sl mo lllonmep-Purnepy ¢ mHeBmatumueckum mnpuBogom, 2016 r.B. — 1 mT., Becs
nabopartopubeie BJI-224B, 2016 1. — 3 mT., Becbl 1abopaTopHble daekTpoHHbie BM1502M-11, 2016
r. — 3 mr., konoonarpeBatenb UT-4100, 2016 r.B. — 3 wr., pedpakromerp UPD-454 B2M, 2016
r.B. — | wrt., moHometp naboparopusiit U-160MU, 2016 r.B. — 1 wr., nonspumerp kpyrosoii ACM-
3,2016r.B. — 1 mT., muakarsl — 10 mT., KOMIJIEKT y4€OHO-METOAMYECKONU TOKYMEHTAIUH.

Ob6opynoBanue 1a00paTOpUn TEXHUYECKOTO aHAIN3a!

AynuropHas nocka — | mT., cTon mpenogasarens — 1 mWrT., cTyn npenojasarens — 1 wmrT.,
CTOJ y4yeHW4eckuil — 1 mrt., cTyn yuyeHudeckuii — 1 mr., obmenabopaTopHoe, B TOM YHUCIIE: CTOJ
71a00paTOPHBIN MPUCTEHHBIN — 3 MIT., CTOJI JTA0OPATOPHBIA OCTPOBHOM — 5 MIT., CTYJ JIA0OPATOPHBIN
— 10 mT., mkadp cymwmnbabii LOIP LF, 2016 r. — 1 mr., mocyna ofmiero Ha3HayeHUS - B
HE00XO0JMMOM KOJIMYECTBE, 10CY/1a CIEUAIbHOTO Ha3HAUYEHHUS - B HEOOXOAMMOM KOJIMYECTBE, CTOJI
JUTSE TUTpOBaHUS — | mmT., mKkad 1is nadbopaTopHoi mocyasl — 1 mrT., mkad s nmpudopos — 1 miT.,
mKad a7 XpaHeHUs: peakTUBOB — | IIT., CTOJN MepeABMXHOM — 1 mT., mKad BBITSHKHON — 2 IIT.,
AQHAJIUTUYECKOE, B TOM YHMCJE: MarHUTHas Mewanka ¢ nogorpesom [13-6110, 2016 r.B. — 1 mwrT.,
MelIajiKka BEpXHENMPHUBOJHOE TepemeriuBatomiee ycrporcrso US-2000D, 2017 r.B. — 1 mr., pH-
meTp-muuuBonbT™MeTp pH-410, 2017 r.B. — 3 wWT., annapar A ONpEAESIEHUs CTENEHNU IIOMOJIA
nemwnono3sl mo lllonmep-Purnepy ¢ mHeBmatumdeckum mnpuBogoMm, 2016 r.B. — 1 mT., BecH
nabopatopusie BJI-224B, 2016 r. — 3 mr., Becsl 1abopaTtopHbie 31ekTpoHHble BM1502M-11, 2016
r. — 3 mr., konbonarpeBatenb UT-4100, 2016 r.B. — 3 mr., pedpakromerp UPD-454 B2M, 2016
r.B. — 1 mr., nvoHometp nadopatopusiiit 1-160MU, 2016 r.B. — 1 1wT., nonsipumerp kpyrosoit ACM-
3,2016r.B. — 1 mT., muakarsl — 10 mT., KOMIJIEKT y4€OHO-METOIMUECKONU TOKYMEHTAIUH.

Ob6opynoBanue 1a00paToOpun CIEKTPATLHOTO aHATH3A!

AynuropHas focka — | mIT., cTON mpenogaBarens — 1 mWT., cTyn npenojasatens — 1 wmrT.,
CTOJN YYCHHUECKUU — 9 IIT., CTyN ydeHHUeckuil — 18 mrt., obmenadbopaTtopHoe, B TOM YHUCIE: CTOI
71ab0paTOPHBII OCTPOBHOM — 2 MIT., CTyN JabopaTopHblil — 8 mWrT., mydenpHas neupr MII-2VM — 1
IIT., TMOCyAa OOIIEero Ha3HaueHWss - B HEOOXOAMMOM KOJMYECTBE, IOCyAa CHEIHaIbHOIO
HA3HAYCHMS - B HEOOXOIMMOM KOJTMYECTBE, MKa( BBHITSHKHON — | MIT., aHATUTUYECKOE B TOM YHCIIC:
cnektpodoromerp CD-46, 2002 r.B. — 1 wt., poTromerp poTtornexkrpuueckuiit KOK-3, 2002 r.8. — 1
mrT., Bechl aHanutuyeckue BJI-224B, 2016 r.B — 1 mr., Bechl J1a00paTOpHbIE 3JIEKTPOHHBIE
BM1502M-11, 2016 r.B. — 1 mrt., nnakaTtel — 10 mT.
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3.2 UndopmannoHHoe obecniedeHne 00yueHust
[TepedyeHsr pekoOMEHAYEMBIX YIECOHBIX U3IaHUl, IHTepHET-PeCypCOB, TOMOJIHUTEIBHON
JTUTEPaTyphl

OcHOBHbIE HCTOYHHKH:

1 Bepumaun, B. . Ananutndeckas xumus: yaeonuk / B. . Bepmunun, Y. B. Brnacosa, U.
A. Hukudoposa. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlanb, 2019. — 428 ¢. — ISBN 978-5-
8114-4121-1. — Texkct: 2yeKTpoHHBIN//JIaHb: 37MeKTpoHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/115526

2 JlebyxoB, B. 1. ®usuko-xuMudeckue MeToIbl uccieaopanus: yueonuk / B. W. JleGyxoB,
A. W. Oxkapa, JI. I1. [TaBmtouenkoBa. — Cankr-IlerepOypr: Jlanb, 2021. — 480 c. — ISBN 978-5-
8114-1320-1. — Texkct: anekTpoHHBIN//JIaHb: 37MeKTpoHHO-OMOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/168467

3 AnanuTtudeckas xuMus. XuMudeckuil ananus: yueonuk / W. I'. 3enkeBuy, C. C. Epmakos,
JI. A. Kaprosa [u ap.]; mox penakmueii JI. H. MockBuna. — Cankr-IlerepOypr: Jlanb, 2019. — 444
c. — ISBN 978-5-8114-3460-2. — TexkcT: 2yeKTpOHHBIN//JIaHb: 3JIEKTPOHHO-OMOINOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/123662.

JlonoTHUTeIbHbIE UCTOUYHUKH:

4 Ananutudeckas xumus. XuMudyeckuit aHanus: yueonuk / W. I'. 3enkesuy, C. C. EpMakos,
JI. A. Kapuosna [u ap.]; nox penakuueit JI. H. MockBuna. — Caunkr-IlerepOypr: Jlans, 2019. — 444
c. — ISBN 978-5-8114-3460-2. — TekcT: 3J1eKTpOHHBII//JIaHb: 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/123662.

5 Kontoxos, B. I0. Xpomarorpadus: yueOnuk / B. FO. KontoxoB. — Cankrt-IlerepOypr:
Jlanb, 2021. — 224 c. — ISBN 978-5-8114-1333-1. — Tekct: anekTpoHHbIN//JIaHb: 37€KTPOHHO-
oubanoreunas cucrema. — URL: https://e.lanbook.com/book/168444..
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUS

MPO®ECCHOHAJIBHOT'O MOIYJISI (BUJA TPOPECCUHOHAJIBHOM

JIESTEJILHOCTH)

Pe3yabTaThl (0CBOCHHBbIE

npodeccuoHaJbHbIE OcHOBHBIE OKA3aTeJIM OLIEHKH pe3yJbTara @®opMbI U METOBI
KOMIIeTEeHIIUH) KOHTPOJISA U
OLIEeHKH
1 2 3
[IK 2. OuenuBatb -OCYIIECTBIISITh DKCILTyaTaIHIo J1abopaTOpHOTO U
COOTBETCTBUE METOJIUKHU UCIBITATEIFHOTO 000PY/I0BaHMsI, OCHOBHBIX CPEICTB
3aJlayaM aHaju3a 1o U3MEpPEHUI XUMUKO-aHATTUTHYECKUX JIabopaTOpHii; OLIEHKAa Ha
JTUANa30Hy U3MEPsEMbIX - OCYLIECTBJIATDH IKCILITYaTaLUIO [TOCYAbI, nabopaTopHo-
3HAYEHUH U TOUHOCTH.. MCIIOJIb3YEMOM IS BBHITIOJTHEHUS aHAIN3a; MPAKTUYECKOM
- OCYILECTBIIATH MpaBUIa OE30MACHOCTH MU paboTe | 3aHATHU
B XMMHYECKOH J1abopaTopuu, ooecreyeHe
0e30macHbIX yCIOBUH Tpyaa B cdepe
npodhecCuOHaNBHOM NeSTENbHOCTH.
I1K 2.2 Beibupats OILICHKA Ha
ONTUMAJIbHBIE METO/IbI MPaKTUYECKOM
aHanms3a. 3aHATUU

I1IK 2.3 IloarorasnuBaTth
peareHThl, MaTepHaIIbl U
pacTBOPBI, HEOOXOAMMBIC IS

-~OCYIICCTBIIATH IMOATOTOBUTCIIbHBIC pa6OTLI JJIA
MMPOBCACHUA XUMHNYCCKOI'O aHAJIN3a HCOPraHNICCKHUX
N OPTraHUYCCKHX BCIIICCTB,

-3a4€Thl 110 Y4eOHOI
u

aHajms3a. -IOATOTaBIUBATh MIPOOKI JUIsl TPOBEICHUS IIPOU3BOJCTBEHHOMN
AQHAJIUTUYECKOTO KOHTPOJIS; MIPaKTHUKE;

1K 2.4 PaGorats ¢ -OCYIIECTBJIATh KAYECTBEHHBIN U KOJIMYECTBEHHBIN

XUMHUYECKAMH BEIIECTBAMU U | @HAJIU3 NPUPOIHBIX U IPOMBIIUICHHBIX MaTEPUAIIOB

000pyIOBaHUEM C XUMUYECKUMH METOJaMU aHaAIU3a;

COOJIIFOJICHHEM OTPACIEBBIX - IPOBOJUTH 3KCIIEPUMEHTANIbHBIE PAOOTHI 11O Wrorosslit

HOPM aTTeCcTaliyi METOAMK aHaIn3a CTaHJapPTHBIX KBaJTM(UKAIIMOHHBII

00pasIoB;

- OCYIIECTBIIATh UACHTH(PHUKAIIUIO CHHTE3UPOBAHHBIX
BEIIIECTB;

- IPOBOJIUTH DKCIIEPTU3Y KauecTBa MPOAYKIINH,

9K3aMCH 10 MOAYJIIO

31




@DOopMBI U METOIBI KOHTPOJIS U OTICHKH PE3YJIbTaTOB O0yUYEHUS TOJKHBI O3BOISTh
MPOBEPATH Y O0YUaAIOIIUXCS HE TOJIBKO CPOPMUPOBAHHOCTH MPOPECCUOHANBHBIX KOMITETEHITHH, HO

U pa3BUTHE OOLIMX KOMIIETCHIIMH M 00€CIEeUNBAIONINX UX YMEHHH.

Pe3yabTaThl OcHOBHBIE MOKA3aTeJIN OLEHKH @DopMbI U METObI KOHTPOJISI U
(ocBoeHHBIE 001IME pe3yJbTara OLIEHKH
KOMIIETEeHIIHH)

OK 1 BeiOupats crioco0sl

pelieHus 3aaa4
npodeccnoHaTBEHOM
JeATeILHOCTH,
MPUMCHUTCIIBHO K
pa3IUYHBIM KOHTEKCTaM

-JIEMOHCTpaLMs UHTepeca K Oyyiei
npodeccun

- BEIOOp ¥ IPUMEHEHHUE ONTUMAJIbHBIX
TEXHUYECKUX CPEICTB U METO/I0B
UCCIIeIOBaHMsl 1JIs1 OOBEKTa;

- IOBBIIIEHUE KauecTBa oOyueHus o [1M;
- y4acTue B OPraHax CTYACHUYECKOTO
CaMOYIIPaBJICHHUS,

- y4acTue B COLMAIbHO-IIPOEKTHON
JEeSATEIbHOCTH;

-y4acTHE B CTYJE€HYECKUX OJIMMIINAJAX,
HAyYHBIX KOH(pEPEHIHSIX;

OLICHKA Ha MPAKTUYECKUX
pabotax, Ha y4eOHOH U
IPOM3BOACTBECHHOW IPAKTHKE.
-HaOMIOICHUE; MOHUTOPHHT,
-pe3ynbTaTUBHOCTH MIPH
MOJITOTOBKE U YYaCTHH B
npodeccCHOHaIbHBIX KOHKYpCaX,
y4eOHBIX KOHPEPEHLUAX

OK 2 OcymecTBasaTh
MIOUCK, aHAJIN3 U
UHTEPIPETALHIO
nHpopManuy,
Heo0OX0IUMOM IS
BBITIOJIHEHUS 33724
npodeccuoHaIbHON
JeSITeIbHOCTH

- 3¢ peKTUBHBIN TOMCK HEOOXOTUMOI
nHpopManuu,

-CBOCBPEMEHHOCTh HAXOXKJICHUS U
HCIOJIb30BaHUs HH(POPMAIUH.

- UCTIOJIb30BaHUE PA3JIMUHBIX HCTOYHUKOB,
BKJIIOYAs DJIEKTPOHHBIE UICTOYHHKHY;

MOHUTOPUHT U OLICHKA
BBITIIOJTHCHU

paboT Ha MPOU3BOJACTBEHHOMN
IIPAKTHKE, CAMOCTOSATEIbHON
paboThl, KYpCOBBIX TPOEKTOB U
MPAaKTUYECKUX padboT
HroroBplii KBaTM(pUKAIIMOHHBIN
9K3aMEH I10 MOJYIIIO

OK 3 IlnanupoBath U
peaTr30BhIBATH
COOCTBEHHOE
npodeccuoHansHOE U
JHUYHOCTHOE Pa3BUTHE

-IIPUHUMATh PElIeHHE CTaHAAPTHBIX U
HECTaHIAPTHBIX MTPOPECCHOHATBHBIX 33]1a4;
- IpoBeZieHNe pedIeKCHU 1o pe3ylbTaTaM
TIPUHATHUS PEIICHUS;

- OpraHMU3alUs CAMOCTOSITEIbHBIX 3aHATHI
MIPU U3YYEHHUH NMPOPECCHOHATBHOTO MOTYJIS;
- TOYHOCTH M OBICTPOTA OLIEHKH CUTYallUU;

OneHka Ha MPAKTUYECKUX
3aHATHUSX, IPU BBHITTOJIHEHUH
paloT Ha MPOU3BOACTBEHHON
MPaKTHUKE

OK 4 Pabotarts B
KOJIJIEKTHBE U KOMaHJIE,
3¢ heKTUBHO
B3aMMO/IEHICTBOBATh C
KOJIJIETaMH,
PYKOBOJICTBOM,
KITMCHTaMHU.

-B3aMMOJICHCTBUE C O0yYArOIIUMUCH,
HpeHOHaBaTeJ'[fIMI/I nu pYKOBOI[I/ITeJ'ISIMI/I
MPAKTHK B X07¢ 00yUYCHHS;

- IGMOHCTpAIIUsI HABBIKOB OECKOH(DIMKTHOTO
OOIIIEHHS.

OreHka Ha 3aluTe JOKIaJI0B,
y4eOHO-UCCIIeI0BATENbCKUX
paboT KypCOBBIX MPOEKTOB,
CcOoO0IIeHUI

HToroBsiii kBan()UKAITHOHHBIHA
9K3aMEH 10 MOJIYIIIO

OK 5 OcymiectBisiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha

roCy/1apCTBEHHOM $SI3bIKE C

y4eTOM 0COOCHHOCTEH
COIMATIBHOTO U
KYJIBTYPHOT'O KOHTEKCTA.

- HaJIM4YKe BBICOKUX Pe3yJIbTaTOB MPH
OCBOEHUU yYEOHBIX TUCIUILINH U
npoecCHOHATBHBIX MOJTYJICH;
-aKTMBHOCTb, MHUIIMATUBHOCTH B IIPOLIECCE

0CBOEHUS TPO(HECCUOHATILHON e TEIHOCTH.

OneHka MyJIbTUMEIUNHBIX
IIPE3EeHTAlUM Ha 3alluTe
JOKJIa/I0B U T.1.

OneHka KkayecTBa BBIIIOJIHEHUS
TEKCTOBBIX JOKYMEHTOB.
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OK 6 IIposiBnsATH
Tpa)xIaHCKO-
MaTPUOTHYECKYIO
IMO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOC ITOBCACHHC Ha
OCHOBE TPaIUITMOHHBIX
0011IeUeIOBEUECKUX
[IEHHOCTEH.

- IPOSIBJICHUE TPAXKIAHCKON aKTUBHOCTH,
MHUIMATUBHOCTHU B IIPOIIECCE OCBOCHMUS
npodeccnoHabHOMN e TEIbHOCTH;
HaJIM4Yue BBICOKUX PE3YJIbTaTOB MpHU
OCBOCHMHU y4eOHBIX TUCIHILIUNH U
npo¢eCCHOHANTBHBIX MOIYJICH, YIeOHOU 1
IIPOU3BOJCTBEHHOM IIPAKTUK

OneHka u HaOMIOICHUE TIPU
BBINOJIHEHUH I'PYNIOBBIX
3a/IaHUM HA IPAKTUYECKUX
3aHATUSX, IPU BBIIIOJHEHUU
paboT Ha MPOU3BOICTBEHHOM
IIPAaKTHKE

(xapakTepucTuKa 1o
IIPOU3BOJICTBEHHOH NPAKTHKE)

OK 7 CopericTBOBaThH
COXPaHECHHIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHuIo,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BBIYANHBIX
CUTYaIUsX.

- UCIIOJIb30BAHUE PECypcocOeperarImx
TEXHOJIOTHUH C IENIbI0 COXPAHCHHUS
OKpYXaroIIel cpe/ibl IPH U3YUCHUN
npodeccnoHATEHOTO MOYJIS;

Kontpons rpaduka BeIosHEeHUS
WHIUBUYyIbHOMN
CaMOCTOSITENILHON paboThl;

- OTKPBITHIE 3aLUThI
TBOPYECKHX, KyPCOBBIX U
IPOEKTHBIX, Y4eOHO-
HCCIIEIOBATEIBCKUX PadoT;

- cAaya KBaJIM(UKALMOHHBIX
HK3aMEHOB.

OK 9 HUcnonb3oBath
WH(POPMAIOHHBIE
TEXHOJIOTUH B
npodeccHnoHATEHOM
NeSITEIbHOCTH.

-MCT0JIb30BaHuE 3(P(HEKTUBHBIX
MH()OPMAIMOHHBIX TEXHOJIOTHH IPU
OCBOEHUU MPOHECCHOHATHHOTO MOIYIIS;
-HCIIOJIH30BAHUE B PAaO0TE KOMITBIOTEPHBIX
MIPOrpaMM;

- aHaJIM3 UHHOBAIUN TTPH U3YYCHUH
npodeccnoHanTbHOTO MOIYJIS;
-TIOJITOTOBKA MYJIbTHMEIUHHBIX
Mpe3eHTalNM;

- coOmroienne TpedoBaHui K pazpaboTke
TEKCTOBBIX U IpaQUUECKUX JTOKYMEHTOB,
MPE3EHTAlNMN U T.]I.

Onenka u HaOIIOACHNUE TIPU
BBITIOJIHCHUH TPYTIIIOBBIX
3aJlaHU} Ha MPAKTHYECKUX
3aHATHUSX, IPU BBITIOJIHEHUH
paboT Ha MPOU3BOJICTBEHHOM
MPaKTHUKE

(xapakTepucTuKa Mo
MIPOU3BOJICTBEHHOMN MPAKTUKE

OK 10 ITomp30BaThCs
npo¢eCcCuOHAIBHON
JOKyYMEHTAaIMel Ha
roCyJAapCTBEHHOM U
MHOCTPAHHOM SI3BIKAaX

-HCIIOJIb30BaHKE POPECCUOHATLHON
JOKYMEHTAIUH TTPH OCBOSHUH
npoeccnoHaTbHOTO MOYJIS
-MCII0JIb30BaHKE B paboTe
npo¢eCCUOHANTBHON TOKYMEHTAIUH;
- aHAJIN3 WHHOBAIUH MTPU U3y4EHUH
npodeccnoHaTbHOTO MOIYJIS.

OueHka u HaOMOIeHUE IPU
BBIMIOJTHEHUH TPYIIOBBIX
3aJJaHUI Ha MTPAKTUYECKUX
3aHSATHUSX, IPU BBINOJTHEHUN
paloT Ha MPOU3BOACTBEHHON
MIPaKTUKE

(xapakTepHucTHKa 110
IIPOM3BOJICTBEHHON MTPAKTHKE

OI_IGHKa HHANBUIYAJIbHBIX O6p830BaTeJ'IBHBIX JOCTIDKEHUH 110 pe3yiibTaTaM TEKYIICTO

KOHTPOJISI U TPOMEKYTOYHOM aTTecTallii Hpou3BOAUTCS coriacHo [lonoxeHuto

0 TeKyIIeM

KOHTPOJIE 3HaHWH, MPOMEXKYTOUYHON aTTeCTallMd CTYACHTOB KOJJIEMKa, OOYYaroIIUXCS M0
OCHOBHBIM Tpo(decCHOHATBLHBIM 00pa30BaTENbHBIM IIpOrpaMMaM CPEIHETro MPOPECCHOHAITBHOTO

o0Opa3oBaHusl.
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5. OGOCHOBAHUE BAPUATUBHON YACTH
3anpoc paborodarens Ha JONMOJHUTENbHBIE pe3ynabTaThl ocBoenus I[IIICC3, ¢ ydetom
npoeccuoHaNbHBIX CTaHAAPTOB (KBAIU(UKAIIMOHHBIX TpeboBaHui), He mnpeaycmorpeHHsie OI'OC
IpeanoyiaracT yBenudeHue Ha 62 wyaca s u3ydeHus npodeccuonampHoro wmoxayns I[IM 01

«OHpe,I[eJ'IeHI/Ie OIITUMAJIBHBIX CPEACTB U METOJ0B aHAJIM3a ITPUPOAHBIX U MMPOMBIINIJICHHBIX MaTCpHUATIOB»
AJIA MOJTyYCHUA JOIIOJIHUTCIIbHBIX YMGHI/Iﬁ

I[OHOHHI/ITGJIBHBIC YMCHHUA:

- 3HaTh OCHOBHEBIE MMPUHIUIIBI aBTOMATHU3allUH 1 KOMIIBIOTCpU3allU MCTOJJ0B aHaJIn3a
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