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04.05.01, ®yHnamMeHTaJbLHAs! U NPUKJIaAHas XUuMHs, XuMus MaTepuanos, PIIJ] "Ananntuyeckas
xumus'', 2025, ounasn
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ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM XHMHUYECKOTO (PaKyabTeTa
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[Ipencenarens YdeHoro coBera
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anpeas 2021 r. Ne 247-1
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MUHOBPHAVYKHU POCCHUUA
\,} OepepanbHOE TOCyIapCTBEHHOE OI0KEeTHOE 00pa3oBaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpaMMa IUCHUIUIMHBI "AHAIUTHYECKAss XUMHS'" TIO HANPaBJICHUIO MOAroToBKY (creruanbHoctr) 04.05.01

cTp. 3
"®yHaaMeHTalbHas U IPUKIaHas XUMUS" HanpaBieHHOCTH (mpodmmo)  Xumusa MarepuanoB @I'BOY BO «Henl 'V p

1. HEJIX OCBOEHUMSA JUCHUTIINHBI

Lenbto Kypca sBISIETCS M3y4€HHE METOOJIOTHH 1 3BOJIIOLIUHI aHAIUTHYECKON XUMHU. B mporiecce 00ydeHus! CTyIeHTHI TOJDKHBI
OBJIaJETh TEOPETHYECKUMU OCHOBAMH XUMHUYECKUX, QU3UKO-XUMHIECKHX U HEKOTOPBIX PU3NYECKHX METOJIOB aHAIIN3a, OCBOUTH
pubOpHOE U MeToIUUEcKOe obecrieueHre Haubosee paclpOCTPaHEHHBIX U Pa3pab0oTaHHBIX COBPEMEHHBIX METO/I0B aHAIMTHYECKOM
XMMHH, HAY9UTHCS OCYIIECTBISTh AHATUTHICSCKUH SKCIIEPIMEHT 1 00padaThIBaTh €ro pe3yIbTaThl C LEeNbI0 MOTYIeHHUS
XMMHUKO-aHAJIMTHYEeCKOI nHbopManuu 00 00beKkTax aHailu3a. B mpoiecce MoroToBKY CTYISHT 3aKpeIuIsieT U yriryossier
TeopeTnyeckue U hakTorpadueckre 3HAHNS 110 AUCIUIUINHAM €CTeCTBEHHOHAYIHOTO PO, IpHoOpeTaeT BBOJHBIX 3HAHUH 110
(bu3nuecKol XUMHUH, OPraHMYECKOH XMMHU ¥ XMMUHU BBICOKOMOJIEKYJISIPHBIX COSTUHEHUH, KOJUIOUTHOW XUMHH, KBAHTOBOW XUMHH,
XMMHYECKUM OCHOBAM KH3HH.

3aﬂa‘IaMI/I U3YUCHUS TUCHUIUIMHBI SIBJIAIOTCA:

» [IpuoOpereHre HABHIKOB BEIOOpA METO/1a aHAIIN3a, IPUMEHEHHUS aHAIUTHYECKHX MPHUOOPOB U BCIIOMOTaTEIHbHOT0 1a00paToOpHOTO
000pyIOBaHMS IIPH PEIICHUHN aHAJMTHYECKUX 3a/1a4.

*  @dopmupOBaHUE NPEICTABICHUN 00 AaHATUTHIECKON XUMHUH KaK (ppOHTANBHOM Hayke, TPEOYIOMEH CHCTEMHOTO MOAX0/a TIPH
W3yYEHHH TIpeMeTa.

» GopmMupoBaHUE MPEACTABICHUIH 00 aHATUTHYECKON CITy»K0e MPENPUATHS, OTPACIU U TOCYIapcTBa Kak 00 OpraHu30BaHHOMN
cHCTeMe.

* Pa3BuTHE CIOCOOHOCTEH K CaMOCTOSATCIIBHOMY U3YUCHHIO 1 OCBOCHUIO 6LICTp0p3.3BI/IBaIOIJ_II/IXCH B COBPEMECHHBIX YCJIOBUAX
HAYKOCMKHUX aHAJTTUTUICCKUX TEXHOJIOTHH.

* Bociuranue yBaxeHUs K OTPOMHOMY TpPY.ly UCCIIeIOBaTeNIel pa3HbIX CTPaH U MOKOJCHUH 110 CO3aHUI0 COBPEMEHHOM
AHaATUTHYECKOI XMMUU U YYBCTBA TOPJOCTH JOCTIKCHUSAMHU OTCYECTBEHHBIX aHAJTUTUKOB.

PeSyJ'II)TaTI;I 06y’{eHI/I$[ IO JUCHUIUIMHE HAIPaBJICHBI Ha JOCTHXKCHUE CICAYIONICTO NHAUKATOpa:

OIIK-1.3. VImeeT HaBBIKM UHTEPIPETAIMU U 0000IIEHNS PE3YIbTaTOB IPAKTUUECKUX U TEOPETUIECKUX UCCIIEJOBaHUI.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxin (pazper) OITOIT: b1.0.1.04

2.1 TpeOoBanus K NpeABapUTEIbHOI MOATOTOBKE 00y4al0LIerocs:

Maremaruka

duzuka

OO0mast 1 HeOpraHU4eCKask XUMHS

2.2 JIncuuMnIuHbI U MPAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE TAHHOW TUCHMIIMHBI (MOAYJIs1) HE0OX0AMMO KaK NMpeAlecTBYyIolee:

XuMuyecKkast TeXHOJIOTHS

3J'ICKTpOXI/IMI/I‘ICCKI/IC MCTOAbI UCCIICIOBAaHUA

Mertposorus, CTaHAapTH3ALMS, CepTUGUKALINSL

[IpousBoacTBEHHAs MPAKTUKA (TEXHOJIOTMYECKAsl PAKTHKA)

3. KOMIETEHIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILIAHBI
(MOJYJIS)

OIIK-1: Cnoco0eH aHAIM3UPOBATh, HHTEPIPETHPOBATH M 00001IaTh Pe3yIbTAThI IKCIEPUMEHTAIbHBIX H PACYETHO-
TeOPeTHYECKUX Pab0T XHMHYECKO# HANPABJIEHHOCTH

3HaTh:

Jnsa noctmxenus unaukaropa OITK-1.3 3HaTh: aHaMTM3UPOBATH, UHTEPIPETUPOBATH PE3YNBTATHl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJII0A€HUH, U3MEPEHUIA, a TaKXKe JaHHbIe paCUETHO-TEOPETHYECKUX paO0T XUMUYECKO HAllpaBIeHHOCTU

YMeTh:

I[J'If[ JOCTUIKCHUA UHAUKATOpa OIIK-1.3 3Hath: HUHTECPHIPETUPOBATH PE3YJIbTAThI COOCTBCHHBIX OKCIICPUMEHTOB U PACUCTHO-
TCOPECTHICCKUX pa60T C UCIOJIb30BAHUEM TCOPETUICCKUX OCHOB TPAAUIIMOHHBIX U HOBBIX Pa3JCiIOB XUMHUH

Baagern:

Jnsa nocrmxenus unaukaropa OITK-1.3 Bianets: ymeHreM GopMyIMpoOBaTh 3aKII0OUEHHS U BBIBOJBI 110 pe3yJIbTaTaM aHaln3a
JIUTEPaTypPHBIX JaHHBIX, COOCTBEHHBIX AKCIIEPUMEHTAIBHBIX H PACUETHO-TEOPETUUECKHUX PAOOT XUMUIECKOH HANPaBICHHOCTH

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHN POCCHUI

YUPESIKICHUE BBICILIETO 00pa30BaHHs

Y

denepanbHOe rocyJapcTBEHHOE OI0/PKETHOE 00pa3oBaTesibHOS

«Yenabunckuii rocynapcrseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

"®yHaaMeHTalbHas U IPUKIaIHast XUMUS'" HallPaBIEHHOCTH (TIPOIITIO)

Pabouas nporpamMMa AUCHUIUIMHBI ""AHaIUTHYCCKAss XUMHA'" TI0 HAIPaBJICHUIO OATOTOBKH (cnenuanbHocTh) 04.05.01
Xumus matepuanos GPI'EOY BO «Henl'V»

crp. 4

B pe3yabTaTe 0CBOCHHUS JUCHUILIHHBI 00y4aloLIuiics 10/KeH

3.1|3nare:

311
TEXHOJIOTHH UM CMEXHBIX C XUMHUEH HayK.

3HaTh OCHOBHBIC METOJIBI PCIICHUA HAYYHO-HUCCJICJOBATCIILCKUX 3a1a4 B BLIGpaHHOﬁ obmacTu XHUMHHU, XUMUYECKON

3.2|Ymern:

321

CpEICTB UCCIEIOBaHUs, 00pabOTKH pe3yabTaTOB.

VYmeth OCYIIECTBJIATH TOCTAHOBKY 3a/la4d UCCJICJOBaHUA, (bOpMyHPIpOBKy IIJIAaHOB €TI0 p€ain3alnuu, BI)I60‘p MCTOJO0B U

3.3|Baanern:

3.3.1

Brnaneer ymernem (GopMyIHpOBATh 3aKIIOUSHNUS U BEIBOABI IO pe3yiIbTaTaM aHalIn3a JUTepaTypHbIX JTaHHbIX,
COOCTBEHHBIX HKCIIEPUMEHTAIBHBIX  PACYETHO-TEOPETUUECKUX PadOT XMMUYECKOH HAPaBICHHOCTH.

4. OFbEM JUCIHUIIIMHBI (MOIY.JIST)

O6wasn TpyaoeMKocTb

203ET

Yacos o yueOHOMY Iutany : 720
B TOM YHCIIC :

aynuTopHbIe 3aHATHSA : 396
caMocTosTeNbHas padora : 158,8

4acoB Ha KOHTPOIb 117
KOHTaKTHas pabora: 444,2

Bunp! koHTpONIs B cemecTpax:

JK3aMeHHI 3, 4
3a4eThl 3, 4

UKP: 48,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAY JIST)
Kon HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATUSA [ Kvpc
Pa3nen 1. AHanauTHYecKasi XUMHS KaK HayKa
1.1 AHanuTHuyecKast XUMHUS Kak Hayka /JIex/ 3 2 JI.1 J11.2 J11.3712.1
JI2.2J12.3 J12.4
J12.5J13.1
2152333435
1.2 CoBpeMeHHOE COCTOSIHYE ¥ TEHICHIINY PA3BUTHS aHATTUTHIECKON XUMUH: 3 1 JIT.1 JI1.2 JI1.3J12.1
HMHCTPYMEHTAJIN3a1Msl, aBTOMaTH3allMsl, MaTeMaTH3alysl, MUHHATIOpU3aLus, JI2.2 J12.3 JI2.4
yBeJMYEHHE TOTH (PU3HIECKUX METOIOB, IIEPEX0Jl K MHOTOKOMITOHEHTHOMY J12.5J13.1
aHalM3y, CO3[]aHuE CEHCOPOB U TecT-MeTo10B. /Cp/ 2152333435
Pa3nen 2. MeTposornyeckue 0CHOBbI XMMHYECKOI0 aHAJIM3a
2.1 Mertponorudeckre OCHOBbI XMMHUYECKOTO aHanu3a /Jlex/ 3 4 JI1.1 J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5713.1
010523334035
2.2 MeTtposorudeckre OCHOBBI XMMUUeCKoro aHamu3a /IIp/ 3 4 JI1.1 J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
010523334035
2.3 Bronnoe 3ansaTue. Texanka 6e3omacHocTr. Oniepany B XUMHYECKOM aHAJH3e. 3 6 JI1.1 J11.2 J11.3J12.1
3anuch U craTrucTuueckas oopaboTka pesynbrara aHanuza /Jab/ JI2.2J12.3 J12.4
JI2.5J13.1
013233 54 55

© ®I'bOY BO «Henl'V»
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2.4 CrannapTHbie 00pa3ibl, UX U3TOTOBJICHUE, ATTECTAIVSI U UCTIOJIh30BaHUE. 3 10 JI1.1 J11.2 J11.3J12.1
TpeOoBaHUs K METPOJIOTUYECKOM OLIEHKE B 3aBUCUMOCTH OT OOBEKTA U IISTTH JI2.2J12.3 J12.4
aHanu3a. CriocoObl MOBBIMIEHHS BOCIIPOU3BOJMMOCTHY M IPABUIBHOCTH JI2.5713.1
aHann3a. OpraHu3anys ¥ METOJOJIOTH METPOJIOTHIECKOTO 00eCTIeueHHs 01023334055
JIESITeIbHOCTH aHAIUTHYECKON CITyKObI
/Cp/

Pazgen 3. Tunbl XUMHYECKHX PEAKIUii U MPOIECCOB B AHAIMTHYECKOIT
XHUMHH
3.1 TuIbl XUMUYECKUX PEAKIIUil U TPOLIECCOB B aHAIMTHYECKOH Xumun /JIek/ 3 14 | JI1.1 J11.2 JI1.3J12.1
J122J123J12.4
J12.5713.1
013233 54 55
3.2 Bydepusie pactBopsl. Pacuet pH /TIp/ 3 6 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5713.1
013233 54 55
3.3 CrannaptHblil U popmanbHbIil noTeHMan. Ypasuenue Hepuera /IIp/ 3 3 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55

3.4 CBolicTBa KOMIIJIEKCHBIX coeqUHeHUH. CTyneHuaToe 3 3 JI1.1J11.2 J11.3J12.1
KOMIUIEKCO0Opa3oBaHUeE. JI2.2J12.3 J12.4
Mp/ J12.5J13.1

013233 54 55

3.5 CKOpOCTh peakiyii B XAMHUUECKOM aHau3e. BhICTphIe 1 ME/IJICHHBIE pPEaKIUu. 3 16 JIT.1 J11.2 JI1.3J12.1
DnemMeHTapHbIe CTaIuu peakunu. CKOPOCTh ONPEIeIISIOmas CTaausl. JI2.2J12.3 J12.4
Knaccupukanus KOMIUIEKCHBIX COSMHEHUH 10 XapaKkTepy B3auMOJeHCTBUSL JI2.5713.1
METaJII-TUTaH]], 10 OJHOPOTHOCTH JIMTaHa U IIEHTPaJIHHOTO HOHA D1320335435
(xoMruiekcooOpa3zoBatels). CBOiCTBa KOMIUIEKCHBIX COSAMHEHHN, MMEIOIINE
aHAINTHIECKOE 3HaYECHHE: YCTOMINBOCTD, PACTBOPH "MOCTbh, OKpacKa,

JIeTy4ecTb. TeopeTnueckre OCHOBBI B3aUMOAEHCTBUSI OPraHUUECKUX PEareHTOB

C HEOpraHMYEeCKUMH HOHAMH. BIMsIHAE UX TIPUPOABI, PACTIOIOKEHUS

(YHKIMOHAIBHO-aHAJIMTHYECKUE IPYIIII, CTEPEOXUMHHU MOJIEKYJI peareHTa Ha

€ro B3aMO/JICHCTBHE C HEOPTAaHUIECKMMH HOHAMU. Teopus aHaJIoTHit

B3aMMOJICHCTBHS HOHOB METAJUIOB C HEOPraHMYECKUMU peareHTtamu tuna H20,

NH3 u H2S u kucnopon-, a301-, cepocoaepKalliMi OpraHMueCKUMU

pearentamu. /Cp/

Pa3nen 4. MeToabl 00HapykKeHUS M HAEHTH(PUKALUA

4.1 Mertoas! oOHapyxeHus 1 naeHTudukanuy /Jlex/ 3 4 JI1.1 J11.2 J11.3J12.1
J12.2712.3J12.4
JI12.5J13.1

01323354055

4.2 OKCIIPeCcCHbI KauyeCTBEHHBI aHAIN3 B 3aBOACKHX U TOJIEBBIX YCIOBHSIX. 3 16 JIT.1 J11.2 JI1.3J12.1
TecT-MeTobI 0OHAPYKEHUS BELIECTB. [IprMepsl MPAKTHUECKOTO MPUMEHEHUS JI2.2J12.3 J12.4
MeTol10B 0OHapyxeHwus. /Cp/ JI2.5713.1

013233 54 55
Paznen 5. Metoap! Bblae1eHUs pa3aeleHus M KOHIIEHTPHPOBAHUSA
5.1 Merto/b! BbIAEIEHUS Pa3eIeHHs] U KOHLIEHTpupoBaHus /JIex/ 3 4 JI1.1J11.2 J11.3J12.1

J12.2712.3 J12.4
J12.5J13.1
01030233 54 55
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5.2 CeneKkTUBHOE paz/iesieHre 3JIEMEHTOB METOI0OM N0100pa OpraHuYeCcKuX 3 16 JIT.1J11.2 J11.3J12.1
pactBopuTeneii, u3meneHne pH BoaHO# (a3bl, MackupoBaHUs U JI2.2J12.3 J12.4
nemackupoBaHus. [IpuOops! s SKcTpakiuu. MeTo bl OCaXIeHUs | JI2.5713.1
coocaxaeHus. [I[pumeHeHrne HeOpraHNIeCKNX U OPTaHUIECKIX PEareHTOB IS 2132335435
ocaxnenus. /Cp/

Pa3znen 6. 'paBuMeTpryecKkuii MeTO/A AHATH3A
6.1 I'paBumeTpuueckuii Meto] aHanusa /Jlex/ 3 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 5455

6.2 ®DakTopHI, BIUAIONIAE HA TOYHOCTh B3BCIINBaHMS. TeXHUKA B3BEIIIMBAHUSL. 3 8 JIL.1J11.2 J11.3J12.1
TIpuMepbl MPaKTUYECKOTO MTPUMEHEHHUS TPABUMETPHUUECKOTO METO/1a aHANIN3A. JI2.2J12.3 J12.4
Omnpenenenre JIeMEHTOB B BUJE OKCHIO0B. Ompeeenne Kanblusi U MarHus; JI2.5J13.1
UCTOYHUKY OLIIMOOK NpU UX onpeneneHuu. /Cp/ 013233 54 55
Pa3nen 7. TutpuMeTpryecKkne MeTOIbI aHAIU3A

7.1 TutpumeTpuueckue MeTo sl aHanusa. /Jlex/ 3 8 JI1.1J11.2 J11.3J12.1

J12.2712.3J12.4
J12.5J13.1
013233 54 55
7.2 Kucnorno-ocnoBHoe TutpoBanue /I1p/ 3 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
7.3 OKHCIUTENbHO-BOCCTAaHOBUTENIbHOE TUTpOBaHue /IIp/ 3 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
7.4  |KommiekcoHomeTpuueckoe TutpoBanue /I1p/ 3 4 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
7.5 OcanutenpHoe TuTpoBanue /I1p/ 3 4 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5J13.1
01323354055

7.6 IIpuroToBnenne pacTBOpa XJIOPUCTOBOJOPOJHOM KHCIOTHL. Y CTaHOBKA 3 6 JIT.1J11.2 J11.3J12.1
TUTpPa PacTBOpa XJIOPUCTOBOJOPOAHON KUCIOTHL. Onpenenenne kKapOoHaTHOH JI2.2J12.3 J12.4
JKECTKOCTH BOJEI /J1ab/ JI2.5J13.1

013233 54 55
7.7 Onpezenenue eIKOro HaTpa U kKapOoHaTa HaTPUS IPH COBMECTHOM 3 6 JIT.1J11.2 J11.3J12.1
HPUCYTCTBUU METOAOM (PMKCHPOBAHHMS JIBYX TOUEK 3KBUBaJICHTHOCTH /J1ab/ JI2.2J12.3 J12.4
JI2.5J13.1
013233 54 55
7.8 IIpurorosnenue pacTBopa €IK0Oro HaTpa. Y CTaHOBKAa TUTPA €KOT0 HaTpa 110 3 6 JIT.1J11.2 J11.3J12.1

XJIOPUCTOBOZIOPOAHOM Kuciore. Onpenenenue coaepxkanus GochopHOi
Kkucnotsl /J1a6/

J12.2712.3 J12.4
J12.5J13.1
01030233 54 55

© ®I'BOY BO «Henl'V»
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7.9 OmnpeneneHue MOJIbHON MacChl 3KBUBAJICHTa OpraHUIECKOM KUCIOThI /J1ab/ 3 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
D132 33 54 55
7.10 |IIpuroroBieHHe pacTBOPA MEpMaHraHaTa Kajlus. Y CTaHOBKA THUTPA 3 6 JIT.1J11.2 J11.3J12.1
CTaHJAPTHOTO pacTBOpa MepMaHranaTa kanus. OnpezencHue Ouxpomara Kaust JI2.2J12.3 J12.4
00paTHBIM TUTPOBAHUEM C COJIbI0 Mopa /JIab/ J12.5J13.1
D132 33 54 55
7.11 |Omnpenenenue NpOIEHTHOTO CO/AEPKaHUS IIEPOKCHAA BOJIOPOIa B 3 6 JIT.1J11.2 J11.3J12.1
(dapmarieBTHUecKuX npemnaparax. OnpeaeneHue HUTPUTOB /J1ab/ J2.2J12.3 J12.4
J12.5J13.1
213233 5455
7.12  |OnpeneneHue OKUCISEMOCTH (COIEPKAHUS OPTaHUYECKUX BELIECTB) PEYHOM 3 6 JIT.1J11.2 J11.3J12.1
BobI /J1ab/ J12.2J12.3712.4
J12.5J13.1
213233 5455
7.13  |KomnokBuym Nel /JT1a6/ 3 6 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5713.1
013233 354 55
7.14  |buxpomaromeTpuUecKoe ONpeeIeHHe Kelle3a: aHAIN3 CTAIH JUII Oe301TacHBIX 3 6 JIT.1 J11.2 JI1.3J12.1
Opurts /J1ab/ J12.2712.3 J12.4
JI2.5J13.1
013233 354 55
7.15 |[IpuroToBieHue pacTBOpa THOCYIb(ara HATpHs. Y CTAHOBKA TUTPa pacTBOpa 3 6 JIT.1 J11.2 JI1.3J12.1
THOCyNb(ara no ouxpomary kanus. OnpeseneHue akTUBHOTO XJI0pa B JI2.2J12.3 J12.4
oTOenuBaroNux npemnaparax /J1a6/ JI2.5713.1
013233 54 55
7.16 |Omnpenenenue cynbdura Harpus. OnpeaesieHue CoaepKaHust aCKOPOMHOBOI 3 6 JIT.1 J11.2 JI1.3J12.1
KHCJIOTHI B POXJIaUTENbHBIX HanuTKax /J1a6/ JI2.2J12.3 J12.4
JI2.5J13.1
013233 54 55
7.17  |IIpurorosneHue pactBopa Komiuiekcona III. [lpurorosieHne craHgapTHOTO 3 6 JIT.1J11.2 J11.3J12.1
pacTBopa IMHKA. Y CTaHOBKA THTpa pacTBopa komiuiekcona II1 mo nunky /J1a6/ JI2.2J12.3J12.4
JI12.5J13.1
01323354055
7.18 |Omnpenenenue )KeCTKOCTH BOJONPOBOIHOI BOJBI. AHAIN3 CMECH HOHOB 3 6 JI1.1J11.2 J11.3J12.1
KaJbIHs ¥ MarHus IpH COBMECTHOM TIpucyTcTBUH /J1ad/ JI2.2J12.3J12.4
JI12.5J13.1
01323354055
7.19 |Onpenenenue anOMUHKS B CIIaBaX METOJJOM OOpaTHOTO 3 6 JIT.1J11.2 J11.3J12.1

KOMILJIEKCOHOMETPUYECKOro TUTpoBaHus /J1a6/

J12.2J12.3J12.4
J12.5J13.1
013233 54055

© ®I'bOY BO «Henl'V»
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7.20 |Omnpenenenue cepedpa B cruraBax MerogoM @omsrapaa /J1ad/ 3 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5713.1
D132 33 54 55
7.21  |KommokBuym Ne2 /JIa6/ 3 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5713.1
D132 33 54 55
7.22  |3agerHoe 3ananue /J1a6/ 3 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
213233 5455
7.23  |BnusHue BeTMYMHBI KOHCTAHT KMCJIOTHOCTH WJIA OCHOBHOCTH, KOHIICHTPALUU 3 1,9 [|JI1.1J11.2 J11.3J12.1
KHCIIOT WJIM OCHOBaHUH, TEMIIEPAaTyphl HA XapakTep KPUBBIX THTPOBAHUSL. JI2.2J12.3 J12.4
KucnoTHO-0CHOBHOE THTPOBAaHUE B HEBOJHBIX cpenax. OnpenesacHue a3oTa 1mo JI2.5J13.1
metony Keenpaais u coneit aMMOHHS TIPSIMBIM U KOCBEHHBIM METO/IaMU. 21320335435
OmnpeneneHue HUTPATOB U HUTPUTOB. /Cp/
Paznen 8. Teopus n npakTHKa NPo600TOOPA U MPOHONMOATOTOBKH
8.1 Teopust u nmpakTuka Npo60oTdOpa U MPOoOONOAroTOBKY. /JIex/ 3 8 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 354 55
8.2 OcHOBHBIE CIIOCOOBI IIepeBoia MPoOs! B HopMy, HEOOXOJUMYIO I AAHHOTO 3 2 JI1.1J11.2 J11.3J12.1
BHJIA aHATIN3a: PA3JI0KEHUE TI0]] IeHCTBUEM BBICOKUX TEMIEPATyp, TaBICHHUS, JI2.2J12.3 J12.4
BBICOKOYACTOTHOTO pa3psiaa; KOMOMHUPOBAHHE Pa3IMNUHbIX IPUEMOB,; JI2.5713.1
0COOCHHOCTH PA3JIOKEHUS OpraHMYeCKuX coequaenuit. /Cp/ D1320235435
Pazgen 9. OcHoBHBIE 00BEKTHI aHAIH3A
9.1 OcHoBHBIE 00BEKTHI aHamu3a /JIex/ 3 4 JI1.1 J11.2 J11.3J12.1
J12.2712.3 J12.4
JI2.5J13.1
013233 54 55
9.2 Buonornueckre ¥ MEIUIMHCKHE OOBEKTHI. AHAIUTHUECKHE 3aJa4d B 3TOM 3 4 JI1.1 J11.2 J11.3J12.1
o6nactu. CaHUTapHO-TUTHEHNYECKHH KOHTPOIb. ['eonornueckue 0ObEeKTHI. JI2.2J12.3 J12.4
AHanu3 CHIIMKaTOB, KAPOOHATOB, KEIJIE3HBIX, HUKEIIb- KOOABTOBBIX PYII, JI2.5J13.1
MOJUMETaIUINYeCcKuX pyn. /Cp/ 013233 5455
Paznen 10. BBeneHne B HHCTPYMeHTaJbHbIE METOIbI aHAIM3A
10.1 |BBeneHue B MHCTpYMEHTaJIbHbBIE METOABI aHanu3a /JIex/ 4 4 JI1.1 J11.2 J11.3J12.1
J12.2712.3J12.4
JI12.5J13.1
010523334035
10.2  |BBenenue B HHCTpyMEHTaNbHbIE MeTO 6! /J1ab/ 4 6 JI1.1 J11.2 J11.3J12.1

J12.2J12.3 J12.4
J12.5J13.1
013233 54055

© ®I'bOY BO «Yenl Yy
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10.3  |Pojp MHCTPYMEHTAJIBHBIX METOJIOB M KX MECTO B 001 CTPYKTYype 4 1 JIT.1J11.2 J11.3J12.1
AHATUTUYECKON XMMHUU TP PELICHUH OCHOBHBIX MPOOJIEM aHATUTHYECKON JI2.2J12.3 J12.4
XUMHH H30UPaTEeIbHOCTH, YyBCTBUTEIHLHOCTH, TOYHOCTH, JI2.5713.1
npou3BoauTenbHOCTH. /Cp/ 21523334035
Pa3znen 11. OCHOBBI 31eKTPOXUMHYECKHX METOI0B AHAIN3A
11.1  |OcHOBBI 3IEKTPOXUMUUECKUX METOI0B aHanu3a /JIex/ 4 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
2132335455
11.2  |CpaBHuTEnbHAS XapaKTEPUCTHKA YYBCTBUTEIBHOCTH U H30UPATEILHOCTH, 4 1 JIL.1J11.2 J11.3J12.1
o0nacTell IpUMEHEHHsI AJIEKTPOXUMHYECKHX MeTo10B /Cp/ JI2.2J12.3 J12.4
J12.5713.1
013233 54 55
Paznen 12. [lorenuuomeTpust
12.1 |[lotenuuomerpus /Jlex/ 4 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
12.2  |[lotenumomerpus /IIp/ 4 4 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
12.3  |IIpsiMoe moTeHUHMOMETPUUECKOE OlpeiesieHne GTopua ¢ GTOPUACEICKTUBHBIM 4 6 JI1.1J11.2 J11.3712.1
anektpozaom /J1ab/ J2.2J12.3 J12.4
J12.5J13.1
013233 54 55
12.4  |KucnoTHO-0CHOBHOE HOTEHIIMOMETpHUYECKOe TUTpoBaHue /J1ab/ 4 6 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
12.5 |OxHCIUTETBHO-BOCCTAHOBHTEIHFHOE IOTCHIIMOMETPHYECKOE TUTpOBaHue /J1ad/ 4 6 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
JI2.5J13.1
01323354055
12.6  |M3meHeHue 3JIEKTPOAHOTO MIOTEHIIHAA B ITporiecce TUTpoBanus. Croco0b 4 1 JI1.1 J11.2 JI11.3J12.1
OOHapyKeHUS] KOHEYHON TOUKH TUTPOBAHUS;, HHAUKATOPEL. Vcnonp3oBanHue JI2.2J12.3 J12.4
peaKIrii KUCIIOTHO-OCHOBHBIX, OCaXICHUS, KOMILIEKCOOOpa30BaHus, JI2.5J13.1
OKHCJICHUSI-BOccTaHOBIeHU. /Cp/ 013233 54 55
Paznen 13. BoabTamnepomerpust
13.1 |Bonbrammepomerpus /JIex/ 4 4 JI1.1 J11.2 J11.3J12.1

J12.2J12.3J12.4
J12.5J13.1
013233 54055
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13.2

AmnepomMerpuueckoe Tutposanue /I1p/

4

2

JI1.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
010233 54 55

133

AMIIepoOMeTpHUYECKOE TUTPOBAHKE C OJHUM UHMKATOPHBIM 3JIeKTpoJoM /J1ab/

JI1.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
010233 54 55

13.4

AMHCpOMCTpI/I‘IeCKOG TUTPOBAHUE C ABYMSA WHIAUKATOPHBIMHU 3JICKTPOAaMH
/J1a6/

JI1.1J11.2 J11.3J12.1
J12.2J12.3J12.4
J12.5J13.1
01030233 54 055

13.5

AwmrmnepomeTprueckoe TuTpoBanue. CyIHOCTh MeToa. IHANKATOPHbBIE
3NeKTpOoabl. BBIOOD MOTEeHIMATA HHANKATOPHOTO 3JIEKTPO/IA.
AMIIEpOMETPHYECKOE TUTPOBAHHE C OJHUM U JBYMsI TOJIIPU30BAHHBIMU
3nekTpoaaMu. Buspl kpuBbix TuTpoBanus. /Cp/

JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
01030233 54 55

Paznen 14. KyionoMeTpust 4 3J1eKTPOrpaBUMeTpHUs

14.1

Kynonomerpus u snexkrporpaBumerpus /JIex/

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5J13.1
013233 54 55

14.2

Kynonomerpus /TIp/

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
013233 35455

14.3

Kynonomerpuueckoe turpoBanue /J1ad/

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
JI2.5713.1
013233 54055

14.4

IIpeumyniecTBa 1 OrpaHUUCHHUS METO/A KyJOHOMETPUIECKOTO TUTPOBAHHS MO
CPaBHEHHIO C IPYTHMH TUTPUMETPUIECKHUMU MeTonamu. /Cp/

JI1.1J11.2 J11.3J12.1
J12.2J12.3J12.4
JI2.5J13.1
01323354055

Pazgen 15. Kongykromerpust

15.1

Konnykromerpus /Jlex/

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
013223334055

15.2

Konnykromerpus /Tlp/

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
01030233 54 55

153

Kongykromerpus u KOHIyKTOMETpUYECKOe TUTpoBaHue /J1ab/

JI1.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
01030233 54 55

© ®I'BOY BO «Henl'V»
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15.4  [BsicokowacroTHOE TUTpOBaHue /J1ab/ 4 6 JIT.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
D132 33 54 55
15.5 |KonrakTHas u 6ecKOHTaKTHas KoHAykToMeTpus /Cp/ 4 1 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
D132 33 54 55
Pa3nes 16. OCHOBBI CIEKTPOCKONMMYECKHUX METOI0B aHAJIM3A
16.1 [CnekTpockomnuyeckne MeTO bl aHamu3a /Jlex/ 4 8 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5713.1
013233 54 55
16.2  [CnekTpsl MOJIeKyIT; UX 0cOOeHHOCTH. CXEMBI 3JIEKTPOHHBIX YPOBHEH 4 0,9 [|JI1.1J11.2 JI1.3J12.1
Mouiekyibl. [IpeacraBienye o MOTHON 3HEPTUU MOJIEKYJT KaK CyMMBI J2.2J12.3 J12.4
3IEKTPOHHOM, KoJlebaTeIbHOM 1 BpamiarensHoi /Cp/ JI2.5713.1
013233 54 55
Pa3nen 17. Metoabl aTOMHOH ONTHYECKOii CIEKTPOCKONUHU
17.1 |Merozsl aTOMHOM onTuYeckoii cnekrpockonuu /JIex/ 4 4 JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
013233 54 55
17.2  |OcnoBnas anmapatypa: cnekrporpadsl, KBaHTOMETpbI. [lnamMeHHbIC 4 10 JI1.1 J11.2 J11.3J12.1
(dhoTtoMeTphl U CIeKTPOGOTOMETPBI. METPOIIOTHUECKHE XaPAKTEPUCTHKH U JI2.2 J12.3 J12.4
aHaIUTHYECKUE BO3MOXKHOCTH /Cp/ J12.5J13.1
013233 54 55
Paznen 18. MeToabl aTOMHOIi PEHTTeHOBCKOI CIIEKTPOCKONUHI
18.1 [Mero/abl aTOMHO#T PEHTI€HOBCKO#1 crieKTpockomuu /JIek/ 4 2 JI.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
013233 5455
18.2  |TIpuHIHMI pEHTTeHOIMHUCCUOHHOM CIIEKTPOCKONUH; PEHTICHOCTICKTPAIbHBIN 4 20 JIT.1 J11.2 JI1.3J12.1
MHKpOAHaIN3 (3NEKTPOHHBIH 30H1) /Cp/ J12.2712.3J12.4
JI2.5J13.1
013233 5455
Pazaen 19. MeToabl M0JIeKyJ/JISIPHOIT ONTHYECKOH CMEKTPOCKOMUM
19.1 |Merozabl MONEKYISIPHOM ONTHYIECKON crieKTpockonuu /JIex/ 4 6 JI1.1 J11.2 J11.3J12.1
J12.2712.3J12.4
JI12.5J13.1
01323354055
19.2 |dotomerpuueckoe Tutposanue /IIp/ 4 6 JI1.1 J11.2 JI11.3J12.1

J12.2J12.3 J12.4
J12.5J13.1
010323354055

© ®I'bOY BO «Henl'V»
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crp. 12

19.3

Ab6copbruonHas cnexkrpockonus /T1p/

4

6

JI1.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
010233 54 55

19.4

Onyopumerpust /Ilp/

JI1.1J11.2 J11.3J12.1
J12.2712.3 J12.4
J12.5J13.1
010233 54 55

19.5

CDOTOMeTpI/I'{eCKOG ONPEACIICHUC KOHCTAaHT HOHU3AlUU TUMOJIOBOI'O CHUHETO
/J1a6/

JI1.1J11.2 J11.3J12.1
J12.2J12.3J12.4
J12.5J13.1
01030233 54 055

19.6

DoToMeTpUUECKOE OIIPE/IeNICHNE cOoCcTaBa KoMIriekca /J1ab/

JI1.1J11.2 J11.3J12.1
J12.2712.3J12.4
J12.5J13.1
01030233 54 55

19.7

doTtomeTpuueckoe TuTpoBanue /J1ab/

JI1.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5J13.1
013233 354 55

19.8

doToMeTpuUeCcKOe OIpeIeNIeHNe IBYX OKPAIIeHHBIX BemecTs /J1ab/

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
013233 354 55

19.9

JuddepenuunansHas hporomerpus /J1ad/

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
013233 54 55

19.10

Typounumerpus /J1a6/

JI1.1J11.2 J11.3J12.1
JI2.2J12.3 J12.4
J12.5J13.1
013523334055

19.11

JIromuHeceHTHBIN ananu3 /J1a6/

JIT.1J11.2 J11.3J12.1
J12.2J12.3J12.4
JI2.5J13.1
01323354055

19.12

CnextpodoTomMepus Kak METOJ] UCCIECIOBAHUS PEAKIMi B PaCTBOpax.
Mertponorudeckrue XapakTepUCTHKH U aHAIUTHYECKHE BO3MOXKHOCTH.
IIpumMepsl MpakTH4ECKOro NpUMeHeHus. TyIIeHne JIOMUHECLICHIIMH.
CrekrpanbHble U pU3NKO-XUMHYecKUe oMexy. KonnuecTBeHHBIN aHAIN3
JIIOMMHECLIEHTHBIM METOZIOM. MeTposiornyeckue 1 aHaIuTHIECKUe
XapaKTEpUCTUKHY METOJa B CPABHEHUH C METOJIOM ciekTpodoTomerpud. /Cp/

30

JI1.1J11.2 J11.3J12.1
J12.2J12.3J12.4
JI2.5J13.1
01323354055

Pa3znen 20. XpomaTorpaduueckne MeTOAbI AHAIU3A

20.1

Xpomarorpadudeckue MeTo bl aHanuza /Jlex/

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5J13.1
013233 54055
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20.2  |T'azoBas xpomartorpadus. I'a3o-agcopOironHast (ra3o-TBepaodasnas) u 4 10 JIT.1J11.2 J11.3J12.1
ra30-XuaKocTHas xpomarorpadus. CopOCHTHI U HOCUTEIH, TPEOOBAHHUS K HUM. J2.2J12.3 J12.4
Mexanusm paznenenus. Cxema razoBoro xpomarorpada. Kononku. JI2.5713.1
JIeTeKTOpBI, MX YYBCTBUTEIBHOCTh M CEIEKTUBHOCTH. O0JIaCTH IPUMEHEHUS 219293 54
ra3oBoii xpomatorpaduu. /Cp/

Pa3znen 21. KuneTtnueckne MeTOAbl aHAJIH3A
211 Kunetnueckue MeToapl ananu3a /JIex/ 4 2 JI1.1 J11.2 J11.3J12.1
JI2.2J12.3 J12.4
JI2.5713.1
D192 D3 D4 D5
21.2  |Kuneruveckue meto sl anaimsa /TIp/ 4 4 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5713.1
D102 32354035
21.3 |KuneTHyeckuil M KaTalTUTOMEeTpHUeckuid ananus /J1ab/ 4 6 JIL.1J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5713.1
D102 32354035
21.4 |3auerHoe 3amanue /J1ab/ 4 6 JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4
J12.5713.1
D192 D3 D4 D5

21.5 Crioco0sI ompeieNieHus] KOHIIEHTPAIUY 110 JaHHBIM KHHETHYECKUX N3MEPEHHH. 4 6 JI1.1 J11.2 J11.3J12.1
IIpumepsl npakTudeckoro npumeHenus. OnpeneneHne HEOPraHUUECKUX U JI2.2J12.3 J12.4
opraHuueckux coeaunenunit /Cp/ JI2.5713.1

D192 23 D4 D5
Paznen 22. ABToMaTH3alusl METO0B aHAJIN3A U UCNoJIb3oBaHue DBM
22.1 |ABTOMaTrm3amysa METOIOB aHaIN3a U UcIonb3oBanne DBM /Jlex/ 4 2 JI1.1 J11.2 JI1.3J12.1
JI2.2J12.3 J12.4
J12.5713.1
D192 23 B4 D55
Paznen 23. UHas KOHTaKTHas padoTa
23.1 |3auer, sx3amen. /MKP/ 3 24,1 | JI1.1J11.2 J11.3J12.1
J12.2 J12.3 J12.4
J12.5713.1
D192 23 D4 D5
23.2 |3auer, sx3amen. /MKP/ 4 24,1 | JI1.1 J11.2 J11.3J12.1
J12.2 J12.3 J12.4
JI2.5713.1
D192 23 B4 B35
6. ®OH/I OIIEHOYHBIX CPEJICTB
6.1. IlepeyeHb BUIOB OLEHOYHBIX CPEACTB
KOJIJIOKBUYM

OTYETBHI 10 JJA0OPAaTOPHBIM paboTam
JIOMAIITHUE 3312491
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KOHTpOJIbHAs paboTa
TECTbI

BOIIPOCHI K DK3aMEHY
BOIIPOCHI K 3a4eTy

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNSI M HHbIE MAaTePHAJIbI JUISl TEKYLIEeH aTTecTaluu

Tumnossle 3ananus kosutokBuyma Nel (3 cemectp)

VYcrHble OUneTs

buner 1.

OTt00p ¥ ycpenHeHue npoobl. B3sTre HaBeCKH.

bBuner 2.

TepMuueckoe pas3iokeHHe OpraHMYecKuX BenlecTB. [I[puMeHeHe MMpoi3a IS [eJel CTpYKTYpHOTOo, (YHKIMOHAIBHOTO H
9JIEMEHTHOI'0 aHaJIH3a.

Buner 3.

VcTOYHUKYM MOTPENIHOCTEH MPH Pa3JIOKEHUHU MPOOBI: MOTEPH JIETYYHX BELIECTB.

[TuceMeHHbIe OMITETHI

buner 1.

1. Knaccudukarms MeToI0B aHATUTHYECKOH XUMUH 10 Macce UCCIIEAyeMOTo BEIleCTBa.

2. [Mpusectn npumep nepeseaeHus nupomosura MnO2 B pacTBop.

3. PaccunTaTh MOTPEHIHOCTh IPUTOTOBICHUS TUTPOBAaHHOTO pacTBopa Na2CO3 (npu BbIpaKCHHUH KOHIICHTPAIMH Yepe3 TUTP), €CITH
B3siTa HaBecka m = 1,3250 r u pacTBopeHa B MepHOH KoJi0e BMeCTUMOCThIO 250,0 M.

buner 2.

1. Paznoxxenune npoObl HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB MUPOTUIPOIHU3OM.

2. CocTaBuTh U YPaBHATH PEAKIIHIO pACTBOPEHISI JKene3Hoi pyasl Fe203 B constHOM KUCIIOTE B MIPUCYTCTBHH XJIOPHA OJIOBA.
Oco0OeHHOCTH pacTBOPEHHS B KOHLIEHTPUPOBAHHOHN COJITHOW KUCIIOTE.

3. PaccuuraTh morpemHocts onpeaeienus HopmansHocTr HC, ecnn Ha TutpoBanue 25,00 Mt aToro pacteopa momuto 20,68 mit
CTaHJAPTHOT'O pacTBopa cobl ¢ HopMasibkHOCTHIO (0,10000 [J 0,00004) Mr-3KB/1.

buner 3.

1. Pa3nenenue u koHueHTpuposanue. Llenu u 3agaqm.

2. Oco0EHHOCTH Pa3IOKEHHS B XJIOPHOH KHCIIOTE.

3. Paccunrarp norpemHocts npurotoBienus 0,0200 H. pacTBopa OMXxpomara Kaus [0 TOYHOH HaBecKe, PACTBOPEHHON B MEPHOM
K0JIOE BMECTUMOCTBIO 1 J1. I3MEHUTCS JIM TOTPEeLIHOCTb, €CJIM PACTBOP TOH )K€ KOHIIGHTPAIMK TOTOBUTH U3 TOYHOH HaBECKH,
pacTBopsisi €e B MEpHO# K0JI6e BMECTUMOCTBIO 250 Mi?

Tunossie 3aganus kowokBuyma Ne2 (3 cemectp)

YcTHBIE OUIIETHI

Buner 1.

[MonsTre okknto3unu. OCHOBHBIC PUYHHBI.

Buner 2.

HasoBure 1Ba OCHOBHBIX TpeOOBaHUS K (hOPME OCAXKICHUSL.
Buner3.

[TonsiTne Koarymsuuy.

[MuceMeHHBIE OMIIETHI

Buner 1

1. Crannapruszanus pacTBOpoB TUTpaHTa. OCHOBHBIE IPUEMBI TUTPOBAHUS.

2. KoHcTaHThI, XapaKTepHU3yIOIUe PeaKkuH MPOTOIN3a KUCIOT (M OCHOBAaHUI1) M aBTOIIPOTOJIM3a PACTBOPHUTEINEH.
3. OnpeneneHrie OUXPOMATOB MEPMaHTAHATOMETPUIECKUM METOJIOM.

Buner 2

1. Teopuu e6as-X10Kkemns. 3aBUCUMOCTh KOHCTAHThI PAaBHOBECHS OT HOHHON CHJIBI 1 TEMIIEPATyPBhI.

2. KpuBble OKHCIUTENbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUs. Penokc-uHaukaropsl. Pacyer noTeHmana TOYK 3KBUBAJICHTHOCTH U
BBIOOD MHAMKATOPA.

3. Onpenenenue >KBUBAJICHTHOW MacChl OPraHMYECKON KHCIIOTHI B CyXOM Ipernapare.

buner 3

1. PaBHOBecue B pacTBOpax KOOPJAMHALMOHHBIX coequHeHni. CTyneH4yarbie 1 o01e KOHCTaHThl YCTOMYMBOCTH.
2. TutpoBaHNEe MHOTOMPOTOHHBIX KUCIIOT U OCHOBAHHIA, a TAK)KE€ CMECEil KUCIIOT M OCHOBAaHUH.

3. Onpenenenue cynbdura HATPUS HOJTOMETPUIECKUM METOIOM.
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Tumnossle 3an1anus TecToB (4 cemectp)

1. Kaxoit (um xaxue) 37IeKTPOIUTHI 00YCIaBIMBAIOT IEKTPOIPOBOIHOCTE B TOUKE CTEXHOMETPUIHOCTH MPH KOHAYKTOMETPHYECKOM
TuTpoBaHuU pactBopa Na2SO4 anerarom O6apus B cooTBeTcTBUH ¢ ypaBHeHHeM Na2S04 + BaAc2 = BaSO4 +2NaAc?

1. Na2SO4

2. BaAc2

3. BaSO4

4. NaAc

2. Hurpar-ceneKTUBHBIN 3JIEKTPO — 3TO 3JEKTPO/I C BO30OHOBIISIEMOH TOBEPXHOCTHI0 MEMOPaHbI, B KOTOPO KHUIKUI HOHOOOMEHHUK
COCTOMT M3 HUTpaTa:

1. METHIIEHOBOTO CHHETO, PACTBOPEHHOT'O B TOJIYOJIE

2. OPWUIMAHTOBOTO 3€JICHOTO, PACTBOPEHHOTO B alleTOHUTPHIIE

3. KpUCTaJUINUECKOTO (hHOJIETOBOTO, PACTBOPEHHOI0 B HUTPOOEH301€e

4. BApMaMHHOBOTO T0JIy00TO, PCTBOPEHHOTO B IUOKCHC

(98]

. Kakoii 3HaK MMeeT KaToIHBIH TOK, MPOTEKAIOLIMIA Yepe3 WHANKATOPHBIH 3JIEKTPO/I IPU BOJIBTAMIIEPOMETPHH?
+

2. —

=

4. Kakas 13 nepevncICHHBIX HUKE BEJTUUUH PETUCTPUPYETCS MPU GOTOMETPUIESCKOM aHau3e?
. THTeHCMBHOCTH CBETOBOT'O ITOTOKA 3. Cuia Toka
. OnrTrueckas IIOTHOCTh 4. CTeneHb CBETONPOITYCKaHUS

N —

5. Kakoe U3 NPUBEICHHBIX YTBEP)KACHUH SBISICTCS OLIMOOYHBIM?

1. OnTryeckast INIOTHOCTD aHAIM3UPYEMOT0 PacTBOpPa PH XPOHOTYPOUANMETPHIECKOM OIpeIeNIeHHH Cyb(dara 00ycIoBIeHa
ocabJIeHueM CBETOBOTO NIOTOKA M3-3a a0COpOLUHM CBETa.

2. OnTHyecKas INOTHOCTh aHATU3UPYEMOT0 PacTBOpa IIPU XPOHOTYPOUAMMETPHIECKOM OMPEACNIeHHH CybgaTa 00 yciioBieHa
0cJ1abJIeHUEM CBETOBOTO TI0TOKA M3-32 ONTUYECKOH HEOJHOPOJHOCTH PacTBOpA.

TumnoBsle KOHTPOJILHBIE 3a/1a4u (3 cemecTp)

Bamauya 1

Paccumnraiite KoHIeHTpaluio noHos [H+], [HCO3-], [CO32-] 8 0,1 M pactBope yroneHoii kucnots! (K1=4,5710-7, K2=4,81 10-11)
3amaya 2

Kakyto maccy NH4Cl nyxHo pactBoputs B 1 11 0,1 M NH3, uTo0bI IOTEHIIAT BOAOPOAHOTO YIEKTPOJI, TOTPYKEHHOTO B 3TOT
pactBop, 6611 paBen -0,528 B?

3agaua 3

Hagecky H2C204 12H20 maccoii 0,6000 T pacTBOpuian B MepHO# koj16e BMecTMocThio 100,0 M. Ha TurpoBanue 20,00 mi
MOJIy4eHHOT0 pacTBopa uspacxonosanu 18,34 mi NaOH. Onpenenuts MoJsipHYt0 KOHLIeHTpanuto pactBopa NaOH u ero tutp no
H2C204.

TunoBsle KOHTPOJIBHBIE PabOTHI (4 cemecTp)

3anaua 1

Beruncnuth paBHOBecHe KoHIeHTparmud MnO4-, Mn2+, HNO2, NO3- B pacTBOpe, MOJTyIeHHOM CMEIIeHneM paBHBIX 00beMoB 0,4 M
RMnO4 u 1 M HNO2 npu pH = 0.

3amaua 2

MossipHbie K03 PUITMEHTBI CBETOMOTIIONIEHHS MOHOATHIaMUHA 1ipu 785 1 728 cM-1 cocrasisitor [1785,1 = 1,67 u [1728,1 =0,0932, a
nuaTiiamuaa 1785,1 = 0,0446 u [1728,1 = 1,17. BeIYUCINATH KOHIICHTPAIMH (MOJIB/T) MOHO- M JHUATHIAMHHA B HEXHUYECKOM
TPUATUIIAMUHE, €CIIH U3MEPEHHBIE P TEX 5K YCIOBUAX 3HAUCHHS ONTHYecKoi mioTHocTH 1ipu | = 1,0 cM paBHbl: A785 = 0,525, A728
=0,715.

Tunossle noMarnue 3a1auu (3 cemectp)

3anaua 1

PaccunTaiiTe akTHBHOCTH HOHOB Bojopoaa B 0,010 M pactBope colsiHO# KUchoThI B ipucytcTBuu 0,05 M cynbdaTa HaTpust.

3anaua 2.

PaccuuTaiiTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHIMAN B pacTBOpe, nosrydeHHoM cmenienueM 20 mit 0,05 M Na2AsO3 u 18 mn
0,05 M 12 mpu pH 8,0.

3agauva 3.

B 0,6 M K2[Cu(CN)3] BBeNM nuaHU-MOH TaK, YTO KOHIEHTpauus nocieanero noiay4yunack0,005 monw/in. OnpenenuTsb
koHueHTpanuo Cu B pacTBope.
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3agaua 4.
PaccuuTaiite pH HacBIIIEHHOTO BOJHOTO PACTBOPA YIIIEKUCIIOTO T'a3a, eciu ero pacrBopumocts npu 20 0C cocrasnser 2,2 1/71.

3anaua 6.

Ha TutpoBanue ¢ ¢peHondTamennom cmecH, cocrosei 3 Na2CO3, NaHCO3 u NaCl maccoii 0,4478 T, morpedoBanocs 18,80 M
0,1998 M pactBopa HCI. IIpu THTpOBaHHHK ¢ METHIIOBBIM OPaHKEBBIM Ha Ty e HaBecKy u3pacxogoBaiu 40,00 M1 pacTBOpa KUCIIOTHI.
Berauciute MaccoByto oo (%)Na2CO3, NaHCO3 B obpasue.

Tumossle JOMaIIHUE 3a/auu (4 cemectp)

3amaya 1.

ITpeUI0KUTh TUTPAHT M PACTBOPHUTEIND JJISI KOHAYKTOMETPUUECKOTO THTPOBAHUS: a) HEOPraHUYECKUX KHUCIIOT U MX CMECeid; 0)
MHHOKHCJIOT; B) OPTraHUYECKUX KUCIIOT; T) COJICH cIa0ObIX KHCIIOT.

3anmaya 2.

Hasecky cranu maccoii 1,200 T pactBopmm, skene3o nepesenn B Fe(I) u orturposanu norernnomerpudecku 1,000 M Ce (SO4).
[Moctpouts kpuBble TUTpOBaHMs B KoopauHatax E —V u AE/AV —V u BeraucInTh MaccoBylo 010 (%) jKele3a B CIUIaBe Mo IaHHBIM:
V(Ce(SO4), Mt .... 1,00 10,00 18,00 19,90 20,00 20,20 22,00

E,MB............... 712 771 830 889 1110 1330 1390

3amaua 3.

Kakue u3 ykazaHubix MetaiioB — Fe, Cu, Cr, Ag — 6yayT BBILAEISATHCSA Ha INIATHHOBOM KaToJIE, €CJIM B METOJIC BHYTPEHHETO
3JIEKTPOJIN3a B KAYECTBE aHOJIa HCIOJb3yeTcs cBuHIOBas mactuna (Eo (Pb2+/Pb) = -0,126 B)?

3anaua 4.

[Ipu onpeneneHny Kene3a METOI0M MUKPO(POTOMETPUIESCKOTO THTPOBAHKS B YIbTpadHoieTe K 2 MII aHATM3HPYEMOTO
COJITHOKHUCJIOTO pacTBopa coiu xenesa (I11) mpudaBumu u30bITOK Hoauaa kanus u ortutpoBau 0,02 M pacTtBopom THOCYNIb(DaTa
HATPHS 10 JOCTHKECHHUS MIOCTOSIHHOW CHIIBI (OTOTOKA. [IOCTPOUTH KPUBYIO TUTPOBAHKS U BBIYMCIMTh KOHIIEHTPAIIMIO JKeie3a B pobe
(Mr/mi1) IO CNEYIOMIMM pe3ybTaTaM TUTPOBAHUS:

V(Na2S203)mn .....1,0 2,0 3,0 40 50 6,0 70

L MKA ... 1 9 28 36 47 49,5 50

Eciiu e THHCTBEHHBIM BEIIECTBOM, MMOTJIONIAIOIINM B paboueii obnactu criekTpa (A =365 MKM), SIBJISIETCS HO/I.

3anmaua 5.

3anmaya 1

Kak M0OXHO OnpeesTuTh METOJOM PaJIHOMETPHUUECKOTO TUTPOBaHus HOHBI Ba2+, Pb2+, U022+, Hg2+, Zn2+, Cu2+, HPO42 -, SO42-?

6.3. TunoBbIe KOHTPOJIbHbIE BONPOCHI U 3aJaHUS /15 IPOMEKYTOYHOI aTTecTaluu

Bomnpocsl k 5k3aMeHy 110 «AHATUTUYECKOH XUMHM» 3 CEMECTP:

.Ilpenmer ¥ 3HaueHHE aHATUTHUECKOW XUMHUH. CBS3b C IPYTUMH HAyKaMU.

. Metonel ananutuueckoi xumud. llpukiagHble BB XUMHUYECKOTO aHATN3A.

. Knnaccuduxanus kauecTBEHHOTO ¥ KOJIMYECTBEHHOTO aHAJIM30B.

. [IpoGooTOOp, MPOOGONOATrOTOBKA.

. Paznoxxenue (BckpbiTHe) NpoOBL: pacTBOPEHNUE, CIUIABIEHHUE, CIIEKaHUE, CIIEIUAIbHBIE METOIBI.

Paznoxenue (BCKpbITHE) POOBI: CIIEKaHUE, CTICIMAIbHBIC METO/Ibl. ABTOMATH3AIIS.

. MeTtonpl pa3ziesieHus: ¥ KOHIIGHTPUPOBaHUA. AHAIUTHYECKUE 3a]ja4H, PelIaeMble C UX MOMOIIBIO.

. KonnuectBenunrie XapaKTCPUCTUKHU PA3ACIICHUA U KOHIICHTPUPOBAaHU .

. Knnaccuduxanus Meto10B paszneseHus 1 KOHIeHTpupoBaHus. CpaBHEHHE pa3/ieNieHUs U KOHIIEHTPUPOBAHNUS.

10. Okcrpakuus. [Tonsarue, TepMUHONIOTHS. Y CIIOBUS 3KCTPAKIIMH.

11. Kuneruka sxctpakimu. CriocoObl OCYIIECTBICHHUS SKCTPAKIHH.

12. Knaccudukanys 3KCTpaKIMOHHBIX IPOLECCOB M0 Mpupoze. [IpenMyiiecTBa 3KCTpakuyuu 1 001aCTH €€ IPUMEHEHNUSI.
13. CobcTBeHHO XMMUYECKU aHanu3. Pacuet u 00paboTka pe3ynbTaToB aHAIIN3A.

14. MeTposorudeckre XapakTepUCTHKH aHAJMTUIECKOTO ONPEIENIEeHUs: CXOAUMOCTh, BOCIIPOM3BOIUMOCTb, YyBCTBUTEIILHOCTD
(mpexnen oOHapyXEeHUs, OTKPhIBAEMbIi MUHUMYM, IIpeie/IbHOE Pa30aBIeHHe).

15. AHanuTHYeCKHEe XapaKTEPUCTUKH OINPEJIENICHUS: SKCIIPECCHOCTh, HAZEKHOCTb, CIIEUPUIHOCTD, U30UPATEILHOCTD. CIIOCOOBI
MOBBIILIEHUSI CEJIEKTUBHOCTH.

16. UcTounuku ommboK. 3aK0H HaKOIUIeHUs omnOok. Knaccudukanus moteps.

17. O61mas xapakTepUCTHKA KaueCTBEHHOTO aHann3a. Kiaccudukaiyst mo TeXHUKe MpoBeICHHs poliecca. XMMHYECKHUE 1
(bu3nuecKue METOBI.

18. O61as xapakTepUCTHKA KaueCTBEHHOTo aHanu3a. Kiraccudukanus no aHanuTiHaeckoMmy 3QpQeKTy: MeTo/

NeJ

© ®I'BOY BO «Henl'V»




MUHOBPHAVYKHU POCCHUUA
\)} OepepanbHOE TOCyIapCTBEHHOE OI0KEeTHOE 00pa3oBaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpaMMa AMCUUIUIMHBL "AHaTUTHYECKas] XUMHUs" TI0 HAIPaBJICHUIO MOATOTOBKH (crerpanbHocti) 04.05.01

"®yHnaMeHTaIbHAs U MIPUKIagHas XUMUS"' HanpaBieHHOCTH (mpodmwno)  Xumus marepuano ®I'BOY BO «Uenl'Y» crp. 17

pacTupaHusi, METO/I KalleJIbHbIX PEeaKIHi.

19. O6mas xapakTepUCTHKA KAUECTBEHHOTO aHan3a. KpucTamockonuyeckue peakiuy. JJpoOHbIi, CHCTeMaTHUECKUI aHATTU3.
20. O61mas xapakTepuCTHKa KaueCcTBeHHOro aHanu3a. CynbduaHas kiaccudukanms KaTHOHOB.

21. O6mias xapakrepucTrka TurpuMeTpudeckoro ananusa (TA). [Tonsartue, repmunonorus. TpeOoBaHHS K peaKIHsiM, IPUMEHIEMbIM B
TA.

22. OcHoBHBIE ipueMbl TUTpoBanusl. [Ipsmoe, oOpaTHOE, KOCBeHHOE TUTpOBaHue. [Ipumepsl.

23. Pacuerst B TA. IIpuniun sxBuBasieHTHOCTH. [ToHsATHE 00 3KBHBaNeHTe. MOJIsIpHast Macca SKBUBAJICHTA.

24. Pacuetsl B TA. Pacuer pe3ynbTaToB NpsIMOTO TUTPOBAHMUSL.

25. Pacuersl B TA. Pacuer pe3ynbTaToB 00paTHOrO TUTPOBAHUS.

26. O61mas xapakTepucTHKa peakiuii B pactBopax. Kiaccudukanus pacrBopureneii (o BeJIHMYHHE &€, ).

27. O61mas xapakTepUCTHKa peakiuii B pactBopax. Kimaccudukaius pacTBOpUTENei Mo XapakTepy B3aUMOACHCTBHS C HIOHAMHU
BEIIIECTBA.

28. MexaHU3M pacTBOPEHUS XUMHUECKHX BeniecTB. CobpBaTHBIE KOMIUIEKCH. IOHHbBIE accOIMaThl. HOHHbIE Maphl.

29. CKopOoCTh XUMUYECKHX peakiuil B pacTBope. Kunerudeckue ypaBHenus. IIpasuno Appenuyca. KatanuzaTopbl, HHTHOUTOPHI,
IIPOMOTOPBI, KATAIUTHYECKHE SI/IBIL.

30. PaBHOBecHe XMMUUECKUX PEaKIMil B pacTBOpe. 3aKOH JSHCTBYIONMX Macc. KOHCTaHTa paBHOBECHS PEaKLUU.

31. 3nadyeHue 3aK0Ha JEHCTBYIONIMX Macc. TepMOJMHaMHUYeCcKasi U KOHIICHTPAlMOHHAs KOHCTaHThl PABHOBECHS PEaKLIUH.

32. Koaddummentst aktuBHoctu. Teopus lebas-Xrokkens. [Ipenenbubiii 3akon lebas. YpaBHenue [IaBuca.

33. BausiHre MOHHOW CHITBI M TEMITEPATyphl Ha KOHCTAHTY PAaBHOBECHS PEaKITHH.

34. Teopus bpencrena-Jloypu. ConpsbkeHHbIe apsl. DIeKTpoHHas Teopust JIbouca.

35. ABtompoTonu3 pactBopureneid. Monnoe npomnssenenue Boasl. [lorstue pH.

36. PacTBopbI cr1abbIX KUCIOT U ocHOBaHMH. Kitaccugukaiys KUCIOT U OCHOBaHUH 110 NIPOTOIUTHYECKOH TEOpHU.

37. YpaBHeHus aj1s BeruucieHus pH pacTBOpoB claObIx KHCIIOT.

38. YpaBHeHus s BeluncieHus pH pacTBopoB ci1aObIX OCHOBAaHUIA.

39. AmdonuTel. YpaBHeHHs UTs BRIYUCIeHU pH pacTBOpoB aM(oUTOB.

40. BytepHble pacTBOphl. YpaBHeHUs 11 BeruuciaeHus pH OydepHbix pacTBopoB.

41. bydepnsie pactBopsl. [loHsTHE U pacueT OyhepHOH eMKOCTH.

42. Knaccuduxanus TUTpUMETpuieckux MeTooB. Kpusble TutpoBanus. @akTopsl, BAUIONINE HA CKAYOK TUTPOBAHHUS.

43. lHauKaTophl ISl KUCIIOTHO-OCHOBHOTO TUTPOBaHUs. IHTepBal nepexoaa MHANKaTOpa. Beibop mHANKaTOpa.

44. InquKaTophI AJIsl KUCIOTHO-OCHOBHOTO TUTPOBaHUs. Teopuu BETHOCTU: XpoMOodopHasi, 3y1eKTpoHHas. DaKTOpPhl, BIUSIONINE Ha
BennuuHy pK uHauKaropa.

45. TutpoBaHue c1ab0i KUCIOTH! CUIIBHBIM OCHOBaHUeM (Ankanumetpus). Pacuer pH 1o, nocine u B T.5. Bunx kpuBoii THTpoBaHUsL.
46. TutpoBanue c1aboro OCHOBaHHUs CHIbHON KuciaoTol (Atmmumerpus). Pacuet pH 1o, mocie u B T.3. Bua kpuBo# TUTpOBaHUS.
Ob6nacts OydepHoro neicTaus.

47. TurpoBaHre MHOTOOCHOBHEIX KucIOT. PacueT pH 1o, mocne u B T.5. Bux kpuBoif TuTpOBaHUS.

48. TurpoBaHHE MHOTOOCHOBHBIX OCHOBaHMi. Pacuet pH 10, mociie u B T.3. Buj kpuBoii TutpoBanus. O0nacts OyQpepHOro qeHCTBHS.
49. TuddepeHuupoBanHoe THTpOBaHHE. TUTPOBaHUE B HEBOAHBIX Cpeax.

50. Peakiun okucaeHUA-BOCCTaHOBIEHNA. OKHCIUTELHO-BOCCTAHOBUTEIbHBIE IOTCHIIUAIIBI.

51. Peakiuu oKuCII€HUSA-BOCCTaHOBIEHUS. Bonopoanslii anektpoa. Ypasuenue Hepucra.

52. Peakiyy OKHMCIIEHUSA-BOCCTAHOBIICHUS. BiusiHNE TOOOYHBIX MPOLIECCOB HA BETUUMHY TTOTEHLIMAIA.

53. KoHcTaHTHI paBHOBECHSI OKUCIIUTENILHO-BOCCTAHOBUTENBHBIX peakunil. CKOPOCTb U MEXAHU3M peakLUi OKUCIIEHUs -
BOCCTaHOBJICHUSL.

54. Penokc- naanKaTopsl. PacueT nmoteHImana T.3. ¥ BBIOOP WHAWKATOPA.

55. Peakiu komruiekcooOpa3oBanus. CTyneH4arsie 1 00I1e KOHCTaHThl YCTOHYNBOCTH KOMIUIEKCOB. CKOPOCTh peakiuii
KOMIUTIEKCOOOpa30BaHuUs B PaCTBOPaXx.

56. Konkypupyromye peakiiy ¢ y4acTHEM LEHTPAIBHOIO HOHA U JIMTaH/a. Y CIIOBHBIE KOHCTAHTBl YCTOMYMBOCTH KOMILJIEKCOB.
57. KommnekcoHOMETpHs (XeTaTOMETpHs). MeTani- HHANKaTOPHI.

58. CriocoObl  MpoBeeHHs] KOMITJIEKCOMETPUYECKOTO TUTPOBAHUSL.

59. OcaxxaeHue u pacTBOPEHUE MAJIOPACTBOPUMOIO COeTUHEHUS. TepMoAnHaMUUECKOe M KOHIIEHTPALMOHHOE POU3BEICHIE
pPacTBOPUMOCTH.

60. YcioBus BbINazieHHs ocajka. Y CIOBHOE IIPOU3BEICHUE PACTBOPUMOCTH.

61. PacTBOpeHre MaJIOpaCTBOPUMOTO COETMHEHUS: 1101 ACHCTBUEM KHUCIIOT, KOMIUIEKCOHO0Opa3oBaTenei, OKUCIUTENLHO-
BOCCTAHOBHUTEIbHbIX PEaKIHH.

62. Coocaxxaenue. YpaBHenue Jlenrmiopa. Ancop6uus nonos. Ilpasuio ITanera-@asuca-I'ana.
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63. [IpuurHbI coOCaXACHUS: aacopOuus, OKKI03us, n3omopdusM. [louarue nuddy3noHHOrO CIOS.

64. Aprearometpusi. Kpussie TutpoBanus. Metox Mopa.

65. Aprearomerpusi. Metoa @ounsrapna. Meroa @asnca.

66. MeTo/ibl TpaBUMETPUYECKOro aHanmu3a. [ papuMeTpudeckas popma. @opma ocaxeHus. TpeboBanus k Gopme ocakaeHUs..
67. OTHOCHUTENbHOE TIepechIlieHre. MeTo BO3HUKAIONINX peakTHBoB. CTapeHue ocajka.

68. Yciosus o6pazoBanust aMophHBIX ocakoB. [[poMbIBaHue ocajKa.

69. PacueTs! B rpaBUMETpHUYeCKOM aHan3e. [[puMenenne u mpenMyImecTBO METOI0B OCaXKICHUSI.

Bonpoch! k 5k3aMeHy 110 « AHAITUTUYECKONH XUMHUK» 4 cemecTp:

. Kimaccndukanus ¢pu3nko-xuMmdeckux MeTooB uccienoBanus. CrocoObl HCTIOIb30BaHMUS aHATMTHYECKOTO CHTHAJIA.

. Onexrpoxumudeckue Meroasl. Knaccuduxanus. O6uiye nonoxenus. I'anbBaHnYecKuil 3IEMEHT U JICKTPOXUMUYEcKast ssueika.
. [Morennmometpusi. OCHOBHBIE MOJIOKEHHs MeTo1a. Kiaccupukarys 35eKTpo1oB. MeTalindeckue 3JIeKTPO/IBI.

. [Notennuomerpuyeckoe TuTpoBanue. Kpussie TUTpoBanus. IIpenmylectsa MeToa.

. [Morennmomerpus. Knaccudukarys 35ektpooB. MeMOpaHHBIE SJICKTPO/IbI.

. Kynonomerpus. 3axons! @apajes. Y CTpoiicTBO KyJIOHOMETpa.

. KocBennas xynonomertpwusi.

. Konnykromerpusi. 3aKoHbl KOHIyKTOMETpHH. [IpsiMas KOHTyKTOMETpPHSI.

. Konnykromerpruueckoe TurpoBanre. OCHOBHBIE PEaKIIUH, IPUMEHAEMbIE B KOHIYKTOMETPHUECKOM TUTpOoBaHUU. KpuBbie
tutpoBanus. [IpenmyiiecTBa MeTosa.

10. Amnepomerpudeckoe TuTpoBanue. Kpusbie Tutposanus. [Ipeumyiiectsa MeToza.

11. Bomeramnepometpusi. OCHOBHBIE TIOJIOKEHUS MeTOAA. J{ByX- U TPEeXdIeKTpOaHAs SUEHKN. DIeKTPOIb (CPaBHEHUS,
UHIMKaTOpHBIE). [IpenmyiecTBa U HEAOCTATKU KAIAIOLIEro PTYTHOTO JIEKTPOA.

12. Knaccnueckas momsiporpamma. Y paaenue MnpkoBuda. [loTeHIman momryBoIHBL.

13. Metoasl rpafyupoBKU B BoiabTamnepoMerpuu. Ilonsgporpamma Juis pacTBOpa CIOXKHOIO COCTaBa.

14. BeicokockopocTHas u nuddepeHnnansaas HMITyIbCHAs 1 HHBEPCHOHHAS BOJbTaMIepoMerpus. [[puMeHenue npsMoit
BOJILTAMIIEPOMETPHH.

15. Xpomarorpadusi. OCHOBHBIE MTOJIOKEHHS U Kiaccupukanus Metoaa. KommdecTBeHHbIE XapaKTePHCTHKH.

16. Teoperuueckue 0CHOBBI XpoMaTorpaduu. MeTo KHHETHYECKUX TapesIoK M KHHETHYECKasi TEOPHUSL.

17. Bymaxknast xpomatorpadus. Buasl xpomaTorpamm. JletektupoBanue msiteH. [Tpumenenue.

18. TonkocnoiiHas xpomatorpadust. Buabl xpomarorpamm. OCHOBHBIE aICOPOEHTHL. J[eTeKTUPOBaHKE MSTEH.

19. Monoobmennas xpomaTorpadus. oHooOMeHHbIE CMOJIBL. EMKOCTB CMOIBL.

20. MonooO6MeHHOe paBHOBecHe. [IpruMeHeHne HOHOOOMEHHOM XpomaTorpadumu.

21. Meton BOXXX. Knaccudukaims Merona. AzcopOinonHas xpomarorpadusi.

22. Meton BOXXX. PacnipenenurenbHas U 9KCKIIFO3UOHHAs XpoMaTorpagusl.

23. [Ipumenenne BOXX B kauecTBEHHOM U KOJIMYECTBEHHOM aHAJIN3E.

24. Ta3oBas xpomarorpadusi.

25. Cnexrpockonnueckre MeToapl. Oomue nonoxenus. OCHOBHBIE TOHATHSL: CIIEKTP, [UTHHA BOJHBI, BOJTHOBOE YHCIIO, YACTOTA.
Vpasuenue Ilnanka.

26. Cnekrpockonuueckre meTobl. Kiaccndukanus. Mcnons30BaHue CIEKTPOB B AHATUTHISCKOW XUMUHU.

27. AbcopOrronHas criektpockomus. OCHOBHOM 3aKOH cBeTomnoriomeHus. OrpaHuueHus 3aKkoHa. 3aKOH aJIUTUBHOCTH
CBETOIOIJIONICHHUSI.

28. OCHOBHBIC Y3116l TPHOOPOB A0COPOIMOHHAS CTIEKTPOCKONHK. VicTouHnky cBeTa. MOHOXpOMaTH3aTophl. [IpueMHuKY cBeTa.
29. AGcopOroHHas CIIeKTPOCKOIU. MeTpoornyeckue XapakTepuCTUKY.

30. Iuddepenumanbuas cnekrpoporomerpust. Knaccupukaims THIOB POTOMETPHUECKIX U3MEPEHHUIT: METO ] OTHOILICHUS BEJTMYUH
MIPOILYCKasi, OTpeJIeNIeHHE CIIEA0B, METO/] ITPEJEeIbHOM TOUHOCTH.

31. ®oromerpuueckoe TurpoBanue. Kpusbie Tutposanus. [Ipeumymectsa metoza.

32. AOGcop6unoHHas cnekTpockonus. OnpeesieHre HEOKpaIeHHBIX coeqHeHui. [IpuMeHeHe abcopOLMOHHON CIIEKTPOCKOITHH.
33. Jlromunecuennys. Kiaccudukanus. [IporcxoxaeHue TIOMAHECIIEHTHOTO W3ydeHus1. [luarpamma SI010HCKOTO.

34. OcHOBHBIE 3aKOHOMEPHOCTH JIOMUHECIIEHIINY (3aKkoH BaBmiiosa, 3akon Ctokca-JIoMMens, NpaBuiio 3epKaIbHOH CUMMETPUH
JleBmuna). TymieHne JIOMHUHECIICHIIUH.

35. Cxema npubopa JJ1st JFOMUHECIIEHTHOTO aHalin3a. VIHTeHCMBHOCTD M KBAHTOBBII BBIXO/JI IIOMUHECIICHIIMH. [IpuMeHeHme
JIFOMHHECIICHIIUH B KAYECTBEHHOM U KOJIMYECTBEHHOM aHAIIN3e.

36. AtomHas (yopecueHuus. Merog ADC. OcHOBHBIE 3aKOHOMEPHOCTH, JOCTOMHCTBA M HEIOCTATKH METO/A.

37. Meron AAC. Obuiast XapakTepucTHKa METoid. ATOMHU3aTOPBI.

38. Metron AAC. Cxema npudopa s AAC. VIcTOUHUKHN H3ITy4YeHNSI.
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39. Meron AAC. CriektpanbHble 1 Hu3nKo-xuMuieckue nomexu. CriocoObl UX yCTpaHEeHUsI.

40. Metog AAC. Metponorudeckue xapakrepuctuku. CpaBaenue ¢ metogqom ADC.

41. Metox AAC. Metoasl rpagyupoBkd. [IpiMeHeHre B KaueCTBEHHOM M KOJIMYECTBEHHOM aHaJIH3e.
42. AtomHas criektpockonus. OCHOBHBIE moJioxeHus. Kiaccupukaiys MeTo10B.

43. Merox ADC. O0mast xapakTepUCTHKa METOa. ATOMH3aTOPBL.

44. Metox ADC. CnexrpaibHble U GU3UKO-XUMUYecKue momMexu. CrocoObl MX yCTpaHEeHUsI.

45. Metog ADC. MeTrposoruueckre XapakTepUCTHKH.

46. Metox ADC. Metojsl rpagyupoBku. [IpuMeHeHre B Ka4eCTBEHHOM U KOJIMYECTBEHHOM aHaIn3e.
47. Kunernueckue MeTO/bl aHAIM3A.

48. MeTozp! onpe/ieieHus COCTaBa BEUIECTBA.

Bompocsr k 3auety (3 cemectp)

.Ilpenmer u 3HaueHME aHAIUTUUECKOM XUMMHU. MeToabl aHanuTH4ecKod xumuu. [IpuknagHble BUIbI XMMUYECKOTO aHAIN3a.
. Kitaccndukanms kauecTBeHHOTO M KOJMYECTBEHHOTO aHAIM30B.

. [Ipo6GooTOop, MPOOOMOATOTOBKA.

. Paznoxxenue (BCKphITHE) IPOOBI: PACTBOPEHHUE, CILIABJICHHE, CIIEKAHUE, CTICHAIbHBIC METO/Ibl. ABTOMATH3AIINS.

. Metonsl pazeneHus 1 KOHIEHTPUPOBAaHUS. AHAIMTHYECKUE 3a]]a4H, PellaeMble C UX IOMOIIBIO.

. KonudecTBeHHbIE XapaKTepPUCTUKY PA3/IeIeHUs] U KOHLICHTPUPOBAHHUS.

. Okcrpaknus. [ToHsaTHe, TepMHUHONIOTHS. Y CIIOBHS SKCTpakiui. KuHetnka skctpakiunu. CriocoObl OCYIIECTBICHUS 3KCTPAKIINH.
. CoOCTBeHHO XUMUYECKHH aHanu3. Pacuetr u 00paboTKa pe3ynbTaToOB aHAJM3a.

9. MeTponoruueckue XapakTepUCTUKH aHAIUTHYECKOTO ONPEIETICHUS: CXOAUMOCTh, BOCIIPOU3BOAUMOCTD, TyYBCTBUTEIILHOCTh
(mpeznen oOHapyXeHUs, OTKPhIBAEMbIi MUHUMYM, IIpe/Ie/IbHOE Pa30aBIeHHE).

10. AHanUTHYECKHE XapaKTePUCTHKU OTPEIeTICHHUS: IKCIIPECCHOCTD, HAZIGKHOCTbD, CIIEIM(IIHOCTh, N30UPATEIEHOCTb. CIIOCOOBI
HOBBIIIEHUS CEIEKTUBHOCTH.

11. Obmas xapakTeprCcTHKa KaueCTBEHHOTO aHam3a. Knaccudukanus mo TeXHuKe MpoBeIeHus nporecca. XUMHYECKUe U
¢bu3udecKue METOIbL.

12. O6mas xapakTeprcTHKa KaueCTBEHHOTO aHann3a. Knaccudukanms mo aHanutudeckoMy 3G dexTy: MeTo1 pacTUpaHusl, METOI
KameJbHbIX peakiuil. JIpoOHbIH, cucTeMaTuueckuil aHaIm3.

13. O6was xapakrepuctuka Tutpumerpuaeckoro ananusa (TA). Ilonsrue, repmuHoNOrHs. TpeOoBaHHS K peakuusM, TPUMEHSEMBIM B
TA.

14. OcHoBHBIe IpueMbl THTpoBaHus. [IpsiMoe, oOpaTHOE, KOCBEHHOE THTpoBaHHE. [Ipumepsl.

15. O6mas xapakTepucTHKa peakuuii B pactBopax. Kiaccuduxarus pactBopureneii (o BeIHYUHE €, [).

16. O01mmas xapakTeprCcTHKa peakuuii B pactBopax. Kilaccudukarms pacTBopuTeNei o xapakTepy B3aUMOJEHCTBHS ¢ HOHAMHU
BEILECTBA.

17. MexaHu3M pacTBOpeHUsI XUMHUECKHX BenlecTB. CoabBaTHBIE KOMIUIEKCHI. FIOHHbBIE accoIMaThl. HOHHbIE Maphl.

18. CkopoCTh XUMUYECKHX peakiuii B pacTBope. Kunernueckue ypasHenus. IIpasuno Appenuyca. KatanuszaTopsl, ”HTHOUTOPBI,
IIPOMOTOPBI, KATAIUTHYECKHE SI/IbI.

19. PaBHOBeECHE XMMUYECKHUX PEAKIUH B PacTBOpE. 3aKOH JEHCTBYIOMMX Macc. KOHCTaHTa paBHOBECHS PEaKLUU.

20. 3HaueHue 3aKOHA JIEHCTBYIOIUX Macc. TepMoJuHaMUUecKasi 1 KOHLIEHTPAIIMOHHAS! KOHCTaHThl PAaBHOBECHS PEaKLIUH.

21. Kosddumnuents! aktuBHocTu. Teopus Jlebas-Xiokkens. [Ipenensusiii 3akoH [lebas. Ypasuenue J[psuca.

21. BiusiHMe MOHHO CHIIBI M TEMIIEpaTyphbl HA KOHCTAHTY PAaBHOBECHSI PEaKIIUU.

23. Teopus bpencrena-Jloypu. ConpsikeHHble napbl. J1eKTpoHHas Teopus JIptouca.

24. ABronpotonu3 pactBoputeneil. Monnoe npoussenenue Bogsl. [lonsrue pH.

25. BytepHsle pacTBOpEl. YpaBHeHUs 11 BeruuciaeHus pH OydepHsix pacTBOpoB.

26. IHaukaTops! 17151 KUCIOTHO-OCHOBHOTO TUTpOBaHus. VIHTepBal nepexojia MHAMKaTOpa. BeiOop nHamkaropa.

27. TutpoBaHue c1ab0ro OCHOBaHUS CWIbHOH kucnotoi (Auunumerpust). Pacuer pH 1o, mocne u B T.3. Bug kpuBoii TuTpoBanus.
Ob6nacts OydepHoro neicTaus.

28. Peakuun okucneHUs-BocCTaHOBIEHHUA. OKHCIUTENbHO-BOCCTAHOBUTEIIbHbIE TOTEHIIUAIBI.

29. Penokc- nHAMKaTOpHL. Pacyer moTeHuana T.3. ¥ BEIOOp HHAMKATOPA.

30. Peakiuu kommnexkcooOpazopanus. CTyneH4YaThle U 00IKME KOHCTAHTBI yCTOMUYUBOCTU KOMIIIEKCOB. CKOPOCTh peakiuit
KOMIUTIEKCOOOpa30BaHuUs B PACTBOPAX.

31. KommnekcoHomerpust (xenatoMeTpusi). MeTaiul- HHIUKATOPBL.

32. CiocoObl MpOBeNeHHS KOMITJICKCOMETPHYECKOTO TUTPOBAHHSI.

33. OcaxxneHue U pacCTBOPEHUE MaIOPaCTBOPUMOr0 coequHeHUs. TepMoJMHAMUUECKOE U KOHLIEHTPALMOHHOE [IPOU3BEACHHE
PacTBOPUMOCTH.

34. YcnoBus BbINAJEHUS OCAJKa. Y CIIOBHOE IPOU3BEJEHUE PACTBOPHUMOCTH.

35. PacTBOpeHHEe MaJIOPACTBOPUMOTO COSTUHEHUS: TTOJT ICHCTBUEM KHCIIOT, KOMIUIEKCOHOOOpa30BaTeeii,

01N N A W~
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OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHH.
Bomnpocsr k 3a4ery (4 cemectp)

. Knnaccudukanuus Gpusnko-XxuMHUECKIX METO0B uccienoBaHus. CriocoObl MCIIONIb30BaHUs aHAJTUTUIECKOTO CUrHaIa.
. Dnekrpoxumuueckue Metozpl. Knaccudukanus. O6uue monoxxenus. ['abBaHUYSCKUN 3JIEMEHT U 3JICKTPOXUMHUYECKas suckika.
. [Morenumomerpusi. OcHOBHBIE MOJIOKeHHs MeToa. Kitaccudukarys anekTpogoB. MeTauinuecKie 3JIeKTPOIbL.

. Hotrernnomerpuueckoe TurpoBanue. Kpusrsie TutpoBanus. [Ipenmymiectsa Mmerona.

. [Morenumomerpust. Knaccudukanus smexktponoB. MeMOpaHHbIE SJIEKTPOIbIL.

. Kynonomerpust. 3axonst dapazes. Y cTpoilcTBO KyJIOHOMETpA.

. KocBeHnHnas kynoHomerpus.

. Korgykromerpust. 3akoHs! KOHAYKTOMETpHH. [IpsiMast KOHAYKTOMETpHSI.

. Konnykromerpruueckoe TurpoBanre. OCHOBHBIE PEaKIIUH, IPUMEHSIEMbIE B KOHIYKTOMETPHUECKOM TUTpOBaHUU. KpuBbie
tutpoBanus. [IpenmyiiecTBa MeTosa.

10. AMnepomerpuieckoe TuTpoBaHue. Kpussie TurpoBanus. [Ipeumyiectsa merosa.

11. Bomeramnepometpusi. OCHOBHBIE TIOJIOXKEHUS MeTOAa. J[ByX- U TPpeXdIEeKTpOoaHAas SUEHKN. DIeKTPOIb (CPaBHEHUS,
uHAnKaTopHbie). [IpenmyniecTBa 1 HeIOCTATKH KaIarollero pTyTHOTO 3JIEKTPo/a.

12. Knaccnueckas momsiporpamma. Y paBaenne MnpkoBuda. [loTeHnman moxyBoIHBL.

13. Xpomarorpadus. OcHOBHBIE TTOJIOKEHHS U KilaccuduKaius MeToa. KommuecTBeHHbIE XapaKTePUCTUKH.

14. Teoperuueckue 0CHOBBI Xpomarorpaduu. MeTo1 KHHETHYECKUX TapeJIOK U KHHETHYECKast TEOpHsl.

15. BymaxxHast xpomatorpadus. ToHKocnoHHas XpoMaTorpadus.

16. Moroo6MerHas xpomaTorpadus. MoHOOOMEHHBIE cMOMBL. EMKOCTE CMOTIEL

17. Meton BOXX.

18. T'a3oBas xpomarorpadusi.

19. CiekTpoCKOITUYECKHE METOBI.

20. AGCOpOIMOHHAS CTIEKTPOCKOITHSI.

21. doroMeTpHuUeCcKOe TUTPOBAHHUE.

22. JIroMuHECIIEHIIUSL.

23. AtomHas QuyopecueHIus.

24. Meton AAC.

25. Metox ADC.

26. Kunetnueckre METObI aHAIN3A.

27. MeTozp! onpe/ieNieH s cocTaBa BELIECTBA.

O 001NN K WP

ITpumepsl 5K3aMEHAIOHHBIX OUIETOB:

buner 1

1. IIpenmer U 3HaueHUE aHATUTHYECKOH XUMuUH. CBSI3b C IPYTMMHU HAyKaMH.
2.Teopus bpencrena-Jloypu. ComnpsbkeHHble apbl. DIEKTpoHHAs Teopus JIprouca.

Buner 2
1.Metoabl pa3zieneHusi 1 KOHICHTPUPOBaHKS. AHAJIUTHYECKUE 3a]Ja4 PEIIaeMbIe C UX TOMOIIBIO.
2.BydepHbie pacTBopbl. YpaBHEHUs s BerurcieHus pH 6ydepHbIX pacTBOpOB.

Buner 3
1. Knaccudukanus pu3nKo-XUMHUECKHX METOJI0B HUccienoBanus. CriocoObl HCTIONIb30BaHUs aHAJTMTUYECKOTO CHrHaIa.
2. Meron AAC. Obmiast xapakTepuCTHKa MeTo/1a. ATOMU3aTOPBI.

Buner 4
1. Knaccuueckas nonsiporpamma. YpasHenne Mipkosuua. [loTeHIman moayBoIHbL.
2. Metox BOXKX. PacnipenenuTenbHas U SKCKITIO3HOHHAST XpoMaTorpadust

6.4. Kputepuu oueHuBaHus

Kpurepuewm ycrienmiHocTH 0CBOSHHUS yUeOHOT0 MaTepuana sSBisieTcs SKCIepTHAs OL[EHKa IIPero1aBaTelisl, yYUThIBAIOLIast PeryJsspHOCTb
MOCEIICHNS 00s3aTeNbHbIX YUeOHBIX 3aHATHH, 3HAHUI TEOPETHIECKOTO pa3esia IPOrpaMMBl 10 TUCLHUIUIMHE, OTYETHI IO
11a00paTOPHBIM PabOTaM U MPAKTUYECKUM 3aHATHSIM.

KauecTBo ycBOCHUS 3HAHMIT 3aBEPIIAETCS 3a9€TOM U IK3aMEHOM.

Jlns nomydeHust 3a4eta HeOOXOAUMO BBIITOJHUTD JIAOOPATOPHbIE PabOThI, 3AIUTUTE OTYETHI 110 Ja0OPATOPHBIM pabOTaM, PEIIUTh
KOHTPOJIbHBIE 3aJaHUs, JOMAIIHIE 3a]1auH, 1aTh IPaBUIbHBIE OTBETHI Ha BOIIPOCHI MICHMEHHBIX U YCTHBIX
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KOJIJIOKBUYMOB, TecToB. Habpate He Menee 60% oT o01ieii cyMMbl 0asuios.

Kpurepun oneHnBaHus S5K3aMeHa.

«OTmaHOY («5») - CTYAEHT TTyOOKO U IOJHO BafeeT CoAepKaHueM Y4eOHOr0 MaTepHalla U IIOHATHHHBIM alllapaToM; yMeeT
CBSI3BIBATH TEOPUIO C MIPAKTUKON, HIUTIOCTPUPOBATh IpUMepaMH, (pakTaMu, JaHHBIMU HAyYHBIX UCCIIEOBAaHUMN; OCYIIECTRIISET
MEXIpeIMETHbIE CBSI3H, TPEATI0KeHHs. [leaeT BBIBOBI; IOTHYHO, YETKO. SICHO M KPaTKO U3J1araeT OTBETH! HA TOCTAaBICHHbIE
BOTIPOCHL; yMeeT 000CHOBATH CBOM CYX/IEHUS U NPO(eCcCHOHATBLHO-ITHYHOCTHYIO MO3ULHUIO 110 U3JIaraeMoMy Borpocy. OTBET HOCUT
CaMOCTOSITENIbHBIN XapakTep.

«Xopo1oy» («4») - OTBET CTYJECHTa COOTBETCTBYET YKa3aHHBIM BBIIIE KPUTEPHSIM, HO CO/IEpP)KaHUE OTBETa UMEET OT/IEIIbHBIC
HETOYHOCTH (HECYIECTBCHHBIE OIIMOKH) B N3JI0KEHUH TEOPETUIECKOTO U MPAKTHYECKOTO MaTepHaa, OTINIAeTCs] MEHbLIEH
00CTOSTENLHOCTBIO, IITyOUHOM, 000CHOBATEIBHOCTHIO U IIOJIHOTOH; JOMYIEHHBIC OIIMOKH UCIIPABIIAIOTCS CTYJEHTOM [OCIIEe
JIOTIOJTHUTEINIFHBIX BOIIPOCOB SK3aMeHaTOpa.

«Y IOBJIETBOPUTEIBHOY («3») - CTYJCHT OOHAPY)KMBACT 3HAHHS U IIOHMMaHHE OCHOBHBIX IOJIOKEHUH y4eOHOTro Marepuala, HO
W3JIaraeT ero HEeMOJIHO, HENOCIeI0BaTeNbHO, JOIYCKaeT HETOYHOCTH U CYIIECTBEHHbIE OMIMOKU B ONPEAeIeHUH ITOHATHH,
(hopMyIHpPOBKE MOJIOKEHUH, HE MTPUBJIEKAET [T apI'YMEHTAIIUU OTBETa OCHOBHBIE MOJI0KEHUS UCCIIEI0BATEIbCKUX, KOHIETITYaIbHBIX
1 HOPMAaTHBHBIX JTIOKYMEHTOB, HE yMeeT 000CHOBATh CBOM CYXJIeHHUs. OTBET OTIINYAETCS] HU3KUM YPOBHEM CaMOCTOSATENHHOCTH, HE
COJIEPKUT COOCTBEHHOM NPO(heCcCHOHANBHO-INYHOCTHON ITO3UIUH.

«HeynoBneTBopuTensHO» («2») - CTyIEHT UMEET pa3po3HEHHbIE, OECCHUCTEMHBIC 3HAHHS: HE YMEET BBLACIATH TJIaBHOE U
BTOPOCTETIEHHOE; JOIYCKAeT OMNOKH B ONPEIeICHUH MOHATHI, (POPMYITHPOBKE TEOPETHYECKUX MOTOKEHUH, HCKaXKAIOIINE MX CMBICI
HE OPUEHTHUPYETCS B HOPMATHBHO- KOHLIENTYAJIbHBIX, IPOTPaMMHO-METOJMYECKHX, UCCIIEI0BATEIBCKAX MaTepHaIax, 0ecIops104HO
1 HEYBEPEHHO M3JIaracT MaTepHall; He yMeeT COSANHATh TEOPETHUECKUE MTOJOKEHHUS C IPAKTUKON; HE YMEeT IPHUMEHSTh 3HAHUS IS
000CHOBaHUS U 00BACHEHHS (HAKTOB, HE YCTAHABIMBAET MEXKIIPEIMETHBIE CBSI3H.

Kpurtepuu olieHUBaHUSI KOHTPOJIBHOH PabOTHI.

"OtianuHo" - [IpaBUIIbHO BBINIOJIHEHB! BCe 3a7anus. [IpoaeMOHCTpupoBaH BEICOKUI yPOBEHD BiIaleHU MaTepraioM. IIposBiieHb
IPEBOCXOJHBIC CTIOCOOHOCTH MTPUMEHATD 3HAHMS U YMCHUS K BBINOTHEHUIO KOHKPETHBIX 3aJIaHIH.

"Xopomo" - [IpaBuIbHO BBINOJIHEHA OobInas YyacTh 3aaanuil. [IpucyTcTByIOT He3HauuTeNnbHbIe omKuOKH. [IpoaeMoHcTpupoBaH
XOPOIIHH YPOBEHb BIIaJICHUS MaTepruaaoM. [IposBIIeHBI cpenHIe CHOCOOHOCTH NIPUMEHSATH 3HAHHS M YMEHHS K BBITOTHECHUIO
KOHKPETHBIX 33J1aHUil.

"V noBneTBOpuUTENbHO" - 3aaHus BHIIIOIHEHB! 00Jiee 4eM HanoJoBUHY. [IpucyTCTBYIOT cepbEé3Hble omuoOku. [IporeMOHCTpHpOBaH
YIOBIETBOPUTEIBbHBIN YPOBEHD BlIaicHU MaTepHanoM. IIposBieHbl HU3KHE CIOCOOHOCTH IPUMEHSTh 3HaHUSA U yMEHUS K
BBINOJIHEHNIO KOHKPETHBIX 3a/laHUM.

"HeynoBieTBopuTenbHO" -3a1aHKs BBIIOJHEHB! MEHEE UEM HAIOJIOBHHY. [IpoieMOHCTPUPOBaH HEYI0BIETBOPUTEIbHBINA YPOBEHb
BJIaf€HUs MaTepuaIoM. IIposiBIeHbl HEJOCTATOUHBIE CIIOCOOHOCTH IPUMEHATh 3HAHUS U YMEHHUS K BBIIIOJTHEHUIO KOHKPETHBIX
3a71aHui.

Kpurepun ouenuBanus sabopatopHoii paboThl.

"Ormano" - O60pyJOBaHIE M METO/BI HCIONB30BAaHBI MPAaBUIIEHO. [IposBIeHa IpeBOCXOAHAS TeOpeTHIecKast II0rOTOBKA.
Heo0xonuMble HABBIKU M YMEHUSI IOJTHOCTBIO OCBOEHBL. Pe3ynbTat 1abopaTopHOi paboThI IOJHOCTHIO COOTBETCTBYET €€ IIENISIM.
"Xopomo" - ObopynoBaHHE U METObI UCIIOIb30BaHbl B OCHOBHOM IpaBuiIbHO. [IposiBiaeHa Xopolias TeopeTHYeCKas OATOTOBKA.
HeobOxonumMble HaBBIKU U YMEHUSI B OCHOBHOM OCBOEHBL. Pe3ynbTar 1a60paTopHOM paboThl B OCHOBHOM COOTBETCTBYET €€ LIETISIM.
"V noBneTBopuTensHO"- O60pyI0BaHNE U METOABI YACTUYHO MCHONB30BaHbI IPABIIILHO. [IposiBIeHa yaoBIE€TBOPUTEIbHAS
TeopeTHyeckas noAroroBka. HeoOxoauMble HaBBIKU U YMEHHSI YaCTUYHO OCBOEHBL. Pe3ynbTaT 1ab0paTopHOi paboThl YaCTUYHO
COOTBETCTBYET €€ LICIISAM.

"HeynosnerBoputenbHo"- O60py0BaHUE U METOABI UCIIOIb30BaHbl HEPABUIBbHO. IIposBlIcHA HEYJOBIETBOPUTENIbHAS
TeopeTHyeckas moArotToBka. HeoOxoauMble HaBBIKM U YMEHHSI HE OCBOEHBI. Pe3ynbTat mabopaTopHoi paboThl HE COOTBETCTBYET ¢
HETsIM.

Kpurepun oneHuBanms tecra.

"O1nuuHO" - 86% IpaBUIIbHBIX OTBETOB U Oouree.

"Xopomo" - Ot 71% 1o 85 % npaBUIBHBIX OTBETOB.

"V nonerBopurensHO" - Ot 56% 110 70% npaBUIBHBIX OTBETOB.
"HeyznoBnerBopurenbHo" - 55% npaBUIbHBIX OTBETOB H MEHEE.

Kpurepun orieHUBaHUS JOMAIIHUX 3a7a4.
"O1nuuHO" - [IpaBUIIBHO perieHbl 00e 3a1ayH.
"Xopomo" - OfHa 3a1a4a pelieHa npaBuibHO, BTOpas 3aJja4a UMEET MPaBUIIbHBIN X0 pEIlICHHs], HO €CTh OIIMOKa B
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BBIYUCIICHUU.
"V nosnerBoputensHo" - [IpaBuibHO perieHa oHa 3aa4da 3 AByX.
"HeyznosnerBopurenbHo" - O0e 3a1a4u penieHsl He BEPHO.

Kpurepun onieHHBaHMs KOJJIOKBAYMA.
"O1immyHo" - CTyI€HT OTBETHJI BEPHO HA BCE TEOPETUIECKHE 3a/1a4UH U MPAKTHUECKYIO 3a7ady P MPaBUIBHO.
"Xopomo"- CTeeHT OTBETHII Ha TEOPETUYECKHE BOIIPOCHI, JOMYCTUB HEKOTOPbIE HETOYHOCTH TIPH OTBETE, IPAKTUYECKas 3a/1a4a
pelieHa MpaBUIbHO.
"V nonerBoputenbHO" - CTEACHT OTBETHII HA TEOPETUYECKUE BOIIPOCHI, IOITYCTUB HEKOTOPbIE HETOUHOCTH NIPU OTBETE, IPAKTHUECKAs
3ajava pereHa He BEPHO.
"HeyznosnerBopurenbHo"- CTECHT OTBETUII HA TEOPETUYECKUE BOIPOCHI, JOIMYCTUB IPYObIe OIIMOKH MPU OTBETE, IPAKTHYECKAs
3aj1ava peleHa He BEpHO.

7. YHEBHO-METOJNYECKOE © THOOPMAIIMOHHOE OBECHHEYEHUE JUCIUIIJIMHBI (MOAY JIST)

7.1. PexoMmenayemas Jutepatypa

7.1.1. OcHoBHas JUTepaTypa

ABTOPBI, COCTaBUTENIN 3arnaBue W3narensctBo, ron| Pecypc
JI1.1 |Bacumses B. I1., AHanuTHyeckass XUMHS: COOPHHUK BOTIPOCOB, YIpaXHEHHUH U 3a1a4 :  [Mocksa: [Ipoda,
Kouepruna JI. A., yueOHOe ocobue i By30B 2006
Opnosa T. [I.
JI1.2 |T'aneeB A. A., AHanuTnyeckas XuMusi. MeTonbl pa3zeneHus BeniecTB 1 ruopuaneie |Cankt- [TerepOypr OBC
3enkesuu 1. T, METO/IbI aHAJIN3a : Jlann, 2022
Kapmosa JI. A., (https://e.lanbook.com/book/187643)
Mocksun JI. H.,
Ponunkos O. B., Tlox
p. IL
JI1.3 |Bbynaros M. U., 'aneeB| Ananutnueckas xuMusi. Metonb! uaenTudukanuu u onpeneneaus  |Caukr- [TerepOypr 9BC
A. A., IpoObiieB A.  |BeriecTs : Jlans, 2022
H., Epmakos C. C., (https://e.lanbook.com/book/187743)
Kanuukun U. I1.,
Mocksun JI. H., Hemer
B. M., Cemenos B. T,
Umxkuk B. U., SIkumoBa
H. M., llox p. .
7.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |Moguan U. H., AnanuTtHyeckas XuMusi: Gpusnko-xummuyeckue u puzndeckue merosl Kazans : OBC
Topbynosa T. C., aHanmM3a: yueOHoe nocobue Kazanckuit
Eprensesa U. 1., (https://biblioclub.ru/index.php?page=book&id=259010) HalMOHAJBHBINA
Pomanosa P. T'. UCCIIEI0BATEINILCK
151
TEXHOJIOTHYECKU N
YHHUBEPCUTET
(KHUTY), 2013
JI2.2 |’KebGenTsies A, Amnanutnyeckas xumusi. [Ipakrukym: yueOHoe ocobue Mocksa : OO0 OBC
XKeprocek A K., (https://znanium.com/catalog/document?id=39414) "Hayuwo-
Tamyrs N.E. H3aTENbCKUI
uentp NUHOPA-
M", 2013
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc

JI2.3 |dpesun B.E., AHanuTH4YecKast XUMUS U PU3NKO-XUMUIESCKIE METO bl aHAJIH3a: Bourorpan : 9BC
Munuenko JLA., yaeOHoe mocobue OI'BOY BITO
Awnnpeenko JI.B. (https://znanium.com/catalog/document?id=374877) Bourorpaackuii

TOCY/IapCTBEHHBII
arpapHbIit
yHuBepcuret, 2019

JI2.4 |Bensesa O. B., AHanuTHYeCKass XUMUS: XUMUYSCKUE METO/IbI aHaTn3a: yu4eOHoe Kemeposgo : 9BC
Tony6esa H. C., mocobue Kemeporckwuii
Tumoryk U. B., (https://biblioclub.ru/index.php?page=book&id=684859) roCyIapCTBEHHBIN
T'openxuna A. K., yHUBepcuter, 2020
MBanosa JI. A.

JI2.5 |Anapues A.U., AHanmuTHyeckas XuMus U GU3UKO-XUMUYECKUE METO/Ibl aHAIN3A: HoBocubupck : 3BC
KazakoBa A.A., yuebHoe mocobue HoBocubupcknit
Anexcanaposa T.IT. (https://znanium.com/catalog/document?id=397609) roCy/IapCTBEHHBIN

TEXHUYECKUHI
YHHUBEPCUTET
(HI'TY), 2018
7.1.3. MeTroanyeckue pa3padoTku
ABTODBI, COCTaBUTENHN 3arnaBue WznarensctBoO, TOn| Pecypc
JI3.1 |IIpaukosa C. E., TurpuMeTpru4eckuii aHau3: 1ad0PaTOPHBIA MPAKTHKYM YensOUHCK :
Ilpranora U. B., W3narenscTBO
Kysaesa A. O. YenaOuHCKOro
rOCyJapCTBEHHOT O
YHUBEPCHTETA,
2019
7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"
D1 |YuuBepcuTerckas OMOIHOTEKA OHJIAMH [ DICKTPOHHBIN pecypc] : aekTpoHHO-0ubmoTeynas cucrema (OBC) / 000
Jupexrmenua [Tabmummnar. — URL:http://biblioclub.ru.
32 |Jlanb [DnekTpoHHBI pecypc] : 31eKTpoHHO-OHOMHMoTeyHas cuctema (OBC) / m3parenscrso Jlans. — URL://e.lanbook.com/.
33  [IOpaiiT [DnexkTpoHHbI pecypc] : anekTpoHHo-0ubnmmoreunas cucrema (OBC) / uznarenscTBo FOpaiit. —
URL:http://biblio-online.ru.
94 |Znanium.com [DneKTpoHHBIN pecypc] : AneKTpoHHO-0ubaroTeuHas cucrema (ObC) / HayuHo-u3naTenbCKkuii ICHTp
VHOPA-M. — URL:http://znanium.com.
35 |HaumonanbHas snextponHas 6udmmorexa (HOB) [DnexrponHsIi pecype] : 00beANHEHHbIH JIEKTPOHHBIN KaTaaorGoHI0B
poccuiickux oubmmorek : caidt. — URL:http://H36.pd.

7.3 Ilepeyennb nHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 [IporpammHoOe o0ecnieueHue

Adobe Reader

LMS Moodle

7.3.2 TIpodeccuonaiibHbIe 6a3b1 JAHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Hayunas snexrponnas 6ubnuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHast anexkTpoHHas
6ubnuoTeka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum moctyma: uist 3apeructpup. moib3oBareneit. — Teker :
JJIEKTPOHHBIH.

2. HanmonaneHas anekrponnas oudnuorexa (HOB) (https://rusneb.ru/) HannonanpHas anekrponHas oubmmoreka (HOB) :
00BETMHEHHBIHN 3JICKTPOHHBII KaTanor GOHA0B poccuiickux Oubmaunorexk : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTAIbHBIX 3a510B O1OIoTeku Yenl'V. — TeKCT : 3IeKTPOHHBII.

3. llpesunentckas oubmmotexa (https://www.prlib.ru/) Ilpesuaentckas GubanoTexa : H1EKTPOHHAS HALMOHAIbHAs GHOIMOTEKA : CalT /
OI'BY Ilpesunénrckas oubaunoréka nmenn b. H. Ensunna. — CanxrllerepGypr, 2009 — . — URL: https://www.prlib.ru/. — Teker :
3JIEKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynpTHIMCIUTUIIMHAPHAS pedepaTuBHAs 0a3a JTaHHBIX /
kommanusi Thomson Reuters. — Pexxum noctyna: s 3apeructpup. nosbszoBareneid Yenl Y. — TeKCT : 2EKTPOHHBIN.
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5. Scopus (https://www.scopus.com) Scopus : pedeparrBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. — 53. anrn.
— Pesxxum moctyma: s 3apeructpup. nonb3osareneit Yenl Y. — TeKcT : 371€KTpOHHBIH.

6. DnexTpoHHbIH KaTanor HayqHoi 6ubnuoTteku Yenl'V [DnekrponHslil pecypc] : 6a3a nanublx / Yens0. roc. yH-1. — Yensa6unck, 1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOIYJIS)

IIJ'I?{ peanusanuu JUCHUITIINHBI UCIIOJIb3YHOTCS y‘le6HI>Ie AyJUTOPUU IJIs1 NPOBEACHUA 3aHATHH JICKIIMOHHOI'O THUIIA, 3aHATUH

CEeMUHAPCKOTO THIA, JIAOOPATOPHBIX PaboT, IPYMIOBBIX M MHINBHAYAJIbHBIX KOHCYIbTAlUH, TEKYIIET0 KOHTPOJIS U IIPOMEXYTOUHOH

aTTeCTalluy, a TAKXKC IIOMCIICHUA 1A CaMOCTOSTEIBPHON pa60Tr>1.

YueOHbIe AyJUTOPUU YKOMIITICKTOBAHBI CHCLIPIaHPI3PIpOBaHHOﬁ MeOeIbI0 U TEXHHUYECKUMU cpeacTBaMu O6y‘{eHI/IH.

IL.H?{ MpOBCACHUA 3aHATUI JICKIHUOHHOT'O THIIA IIpeAJIararoTcs Ha60pI>I AEMOHCTPATUOHHOTO 060pyz[013aH1/1;1 u yqe6H0- HarjsaaHbIX

mocoOuit (1IeMOHCTpAIIMOHHBIH HAbOp aTOMOB, TabiHila MeH ieneena, Tabnuiia pacCTBOPUMOCTH, SICKTPOXUMUICCKUH st

HaMPsDKEHUST METAJIOB)

TTomenieHus i caMOCTOSATEIILHOU pa60T1>1 o6y!{a}ou11/1xc51 OCHAaIIICHBI KOMHLIOTepHOﬁ TEXHUKOU C MOJKIIOYSHHEM K CETH

"MHTepHeT" M 0OecriedeHHeM JIOCTYIIA B SIEKTPOHHYIO HH(POPMAIOHHO-00pa30BaTeIbHYIO Cpelly YHUBEPCHTETA.

1. YueOHas aynuTOpHs AJsl IPOBEACHUS 3aHATHIA JIGKIIMOHHOTO THIIA!

OcHoBHOE 000opyoBaHue: yueOHas MeOellb, ToCKa ydeHnYecKasi OObIYHAs, HACTEHHAs, Y4eOHO-HATIISTHBIC TOCOOUS

(ITepuonnueckas rabnuna J[.1. MenneneeBa, MynbTumMenuitHas Ipe3eHTaIus ), MyJIbTUMEMAHOE HHTEPAKTUBHOE 000pYI0BaHHUE:

MynbTUMeAuitHbIN npoektop EPSON1720, sxpan ¢ anexrponpuBogoM Lumen; akTuBHas akycTudeckas cuctema Microlab solo-6c,

HepCOHaJ’ILHLIﬁ KOMIIBIOTEP C NOAKIIFOUCHHUEM B CCTh «I/IHTepHeT»

IIporpammuoe obecrieuenre: MS Windows XP Professional SP2 mnst BY30B. JIunensuu 6eccpodHsbie.

I'oc. Kontpaxt Ne 300 ot 08.10.2008r.

MS Office 2007. JTunensuun 6eccpounnie. JTuensus Ne 44664774 ot 09.04.2008r.

2. YaeOHbIe AYAUTOPUH IUIA IIPOBCACHUA 3aHATHI CEMHUHAPCKOT0 THUIIA, JUIA IIPOBEACHUS I'PYIIITIOBBIX KOHCYJ'ILTaI.[PIfI,

UHAWBUAYAJIbHBIX KOHCYJILTaLII/Iﬁ, JJIg TEKYIETO KOHTPOJIA U HpOMe)KyTO‘-IHOfI aTTeCTauruu

OcHoBHOe 00opynoBaHue: yueOHas MeOelb, I0CKa ydeHn4YecKasi OObIYHas, HACTEHHAs, MYJIbTUMEIUIHOEC HHTEPAKTUBHOE

obopynoBanue: MyabTuMenuitHbiil mpoextop EPSON1720, skpaH ¢ anekrponpuBogoM Lumen; akTHBHas aKyCTHYECKas CHCTEMa

Microlab solo-6c¢, mepcoHabHBIN KOMIIBIOTED C HOAKIIOUCHUEM B ceTh «HTEpHETY.

IIporpammHoe obecnieuenne: MS Windows XP Professional SP2 st BY30B. JIuneHsun 6eccpodnble.

I'oc. Kontpaxt Ne 300 ot 08.10.2008r.

MS Office 2007. JIunensun 6eccpounsie. Jiunenzus Ne 44664774 or 09.04.2008r

AynuTopus Ui IpOBEACHUS 1a00paTOpHBIX paboT

OcHoBHOE 000pynoBaHue: yueOHas Mebels, Bechl anekTpoHHbie BJIT-150 — IT « CAPTOT'OCM», 6510k aBTOMAaTHIECKOTO

turpoBanust BAT-15 (2 mrr.). Konopumerp KOK-2MII, Becsr Dnexrponnsie BJIT-150-1T « CAPTOT'OCM», Konopumerp KOK-2, (4

wt.), Onekrpomautka IRIT IR-8200 (6 mwt.). Bogpramnepomerprueckuii ananu3aTtop «9KoTecT — BA-Tshkenble MeTalIb

IMporpammHoe obecnieuenne: MS Windows XP Professional SP2 st BY30B. JIunensun 6eccpodnsle.

I'oc. Konrpaxr Ne 300 ot 08.10.2008r.

MS Office 2007. JIunensun 6eccpounsie. Jinnensus Ne 44664774 ot 09.04.2008r.

1O «AntuBupyc Kacnepckoro» JIunensuonnsiit jorosop Ne 1013/K-2773 ot 11.12.2017T.

3. IlomemeHue As1st CaMOCTOSATENILHOM paboThI

3.1 YuranbHblii 3a1 Ne 1

OCHOBHOE 060pyﬂ0BaHHe: KonnuectBo nocag04vYHbIX MECT — 50.5 NEPCOHAJIbHBIX KOMIBIOTCPOB C ITOAKIIOUYCHUEM B CETh
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«MHTepHeT», HeorpanuueHHbl foctyn k OBC u B/I. YuebHas Mebenb, KOHIUIUOHED.

IMporpammHoe o6ecnieuenue: Microsoft Windows 10 Pro. (JIuniensuu Geccpoutsie. JloroBop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIuuensun 6eccpounsie. Jlo-ropop Ne AD-223/28/18)

Koncynerantllntoc (Cornamenune o cotpyaauuectse Ne 31 ot 20.05.2003 ¢ pernoHanbHBIM HHPOPMAITHOHHBIM LIEHTPOM

00IIEPOCCHIICKOM CETH PACTIPOCTPAaHEHHUS TIpa-BOBOM HH(OpMAIHH)

ITO «Antusupyc Kacnepckoro» (JIunen3uonnsiit goro-sop Ne 1013/K-2773 ot 11.12.2018r.)

3.2. MudpopmanuoHHo-6ubIHOrpadueckuil oraen

OcHOBHOE 000PyIOBaHKE: KOJIMYECTBO MOCAJOYHBIX MeCT — 24. YueOHast MeOenb, 7 IepCOHANBHBIX KOMITBIOTEPOB € TIOAKIIOYCHHEM

B ceTh «HTEpHETY, HEeorpanndyeHnslil noctyn k ObC u B/I.

[IporpammHuoe obecrieuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP)

18.02.10.

Howmep mumensnn 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level (JTorosop Ne AD-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JTorosop Ne AD-23/12, HoMep JIHIIEH3HH

60411804)

Koncynerantlntoc (Cornamenue o corpyaauuectse Ne 31 ot 20.05.2003 ¢ perroHaIbHBIM HHPOPMAIIHOHHBIM [IECHTPOM

00IIEPOCCHICKOM CETH PACTIPOCTPAHCHHUS PABOBOM HHPOPMAITHH)

H3Bb (Jorosop Ne 101/HBB/2810 ot 20.02.2018)

ITO «Antusupyc Kacnepckoro» (JIunensunonnsiii gorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 ayauropus Ui CaMOCTOSITEIBHOM PabOThI

OCHOBHOE O60py,E[OBaHI/IeI CrIeIMaJIM3UPOBaHHAas SOproHOMHUYHAA mebenn pIRIS: ¢ paGOTBI 34 KOMIIBIOTEPOM. ABTOMaTI/ISI/IpoBaHHLIe

paboune mecta Ha 11 obygaromuxcs, 1 mpemonaBatens. 12 1K ¢ TUIIeH3MOHHBIM MMPOTPAMMHBIM O00ECTIEYEHUEM.

MarsnuTHO-MapkepHas focka. MurepaktusHas nocka SMARTBoard 660 nuaronans 64/162/6¢m. Ilpoextop INFOCUS IN 36.

Axyctudeckas cucrema 2.0 Sven SPS-678.

ITporpammuoe obecnieuenue: MS Windows XP Profes-sional SP2 nist BY308. JlunieH3un 6eccpouHsbie.

[Maptust Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunensun 6eccpounsie. Jlunensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JlumeH3un 6eccpodHsie.

JInnensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JIuniensun 6eccpounsie. Jlunensus Ne 48382516 or 10.11.2010r.

MS Windows 10. JIuniensuun 6eccpoynsble.

T'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JInnensuu deccpounsie. I'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r

9. METOANMYECKHUE YKA3AHUA 1)1 OBYYAIOHIUXCSA IO OCBOEHUIO JUCHHUTIJIMHBI (MOAYJIA)

K coBpeMEeHHOMY BBIITYCKHHKY OOIIECCTBO MPENBSBISICT LIMPOKHUI MepeueHb TpeOOBaHUM, CPEIn KOTOPBIX 0C000E 3HAUCHUE UMEET
HAJIMYHUC Y BBITYCKHUKOB HABBIKOB H YMEHHI CAMOCTOSITEIBHO MMOTYYaTh 3HAHKS U3 Pa3IMYHBIX HCTOYHHKOB HH(MOPMALHH,
CHCTeMaTH3UPOBATh U aHAJIM3UPOBATh MOJyYeHHYIO HH(opMaluo. POpMUPOBAHHUE TAKOTO YMEHHS IPOUCXOAUT B TEUCHHE BCETO
neproaa 00ydeHus Yepe3 MOAr0TOBKY K 1a00paTOPHBIM, CEMUHAPCKHM, TPAKTUYECKUM 3aHATHM. [Ipi 3TOM camocTosTespHas padora
CTYZICHTa UTPACT BAXXKHYIO POJIb B XOJ€ BCero ydeOHoro npomecca. [Ipu W3ydeHHH TUCHUILIMHBI OCHOBHYIO JOJIFO OTBOJMMOTO Ha
CaMOCTOSATENIbHYIO paboTy BpeMEHH 3aHUMAaEeT paboTa ¢ KOHCIIEKTOM JICKINH, yueOHUKaMH, YIeOHBIMU MTOCOOUSIMH M METOIUICCKUMHU
YKa3aHUsIMU. A OTOMY CTyJCHTaM HEOOXOMMO ONTUMAJIBHO UCIIOIb30BATh BPEMsi, OTBEICHHOE HA CaMOCTOSTEIbHYIO paboTy.
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[emrecooOpa3HO NOCBAIIATH A0 MOJyYaca B IeHb U3yYSHUIO KOHCIIEKTa JIEKIIUHU B TOT XK€ JIHb IIOCJIE JIEKIIUH U 3a IeHb Ilepe/t JICKIHEH.
Teopernueckuii MaTepuas U3y4arh B TEUEHUE HEJENH A0 2 YacOB, a TOTOBUTHCS K MPAKTUIECKOMY 3aHITHIO 110 AUCHUIUIHHE 10 1.5
4acoB.

JI71s1 TydIiero u mojHOro yCBOSHMS MaTepHana yueOHOH JUCIMIUTMHBI PEKOMEHTyeTCsl HCIOIb30BaTh METOANYECKHE YKa3aHUs 1
MaTepHabl 10 Y4eOHOH JUCIUILTNHE, TEKCTHI JIEKLUIL, a TaKXKe JIEKTPOHHBIE pecypchl, uMmeromuecs B cucteme ObC, nocryn k
KOTOPBIM 00€CIIeYeH B YUTAJIbHBIX 3aJ1aX YHUBEpCUTETa. TeopeTHUECKNi MaTepral Kypca CTaHOBUTCA OoJiee MOHATHBIM, €CIU
JIOTIOJTHUTENBFHO CTYAEHTOM U3YJaloTCs KHUTH, YUeOHUKH 10 JaHHOH y4eOHoH aucuumuiae. [1orne3Ho uenons30BaTh HECKOIBKO
Y4eOHHUKOB, PEKOMEHIOBaHHBIX MPEIOaBaTEIIEM.

[pn n3ydeHnn XUMHYIECKUX TUCLHUIINH HACTOATENHHO PEKOMEHIYETCSl «HE 3ay9MBaThy MaTepHal, a JOOUTHCS MaKCUMaIbHOTO
IMOHUMAaHHUS U3y4aeMOU TeMbl JUCHUILTHHEL. [Tpy H3ydeHnu TeopeTHyeckoro MaTepraia HeoOX0JMMO MHOTOKPATHO ITUCATh HA
YepHOBHKE (HOPMYIIBI, peakiliy 1 TpadUKH 10 MOJTHOTO MX 3aIIOMHHAHHS.

B cityuae nmpuMeHeHuUs Ipu 00y4eHUN AUCIMILIMHBI JJIEKTPOHHOTO 00y4YeHHUs1, TUCTAaHIIMOHHBIX 00 Pa30BaTEIbHBIX TEXHOJIOTHIA
oOmmenne 00yJaromuXcs U MPenoaaBaTeNs OCYIIECTBIETCS B PEKIMe PealbHOTO BpeMeHH (OHJIaifH-JIeKIUU (BeOUHAPEI), YaTHl,
BH/ICO-KOH(EPEHIINHU U JIP.) WK OTIOKEHHOTO BpeMeHH (crcTeMa auctaHionHoro ooyuenus Moodle, MS Office365, hbopymsl,
AJIEKTPOHHAS [TOYTa U JIP. ).

Bonbliryto yacTh BpeMeHU 00ydarouecs CaMOCTOSITENIbHO paboTaloT ¢ yueOHO-MEeTOAUYeCKUMU MaTepranaMy. CTyJeHTbl UMEIOT
BO3MOKHOCTH KOHCYJIBTUPOBATHCS C IPETIOIaBaTeNIeM 110 BCEM BOIIPOCaM, BOSHHKAIOIINM B XOJI€ CAMOCTOSTEIbHON padoThI
HOCPEACTBOM DJIEKTPOHHOM MOUTHI, COLMAIBHBIX CEeTeH U T.II.

Joctyn o0y4arorierocs K yueOHbIM pecypcaM B peKUMe OTIIOKEHHOTO BPEMEHH, CAMOCTOSITEIbHOW PabOThI OCYIIECTBIISCTCS Yepe3
ceTb MIHTepHeT B yIOOHOM IJIsl HETO MECTE, BPEMEHU U TEMIIE.

[Tpu 0Oy4eHuHn JIUII ¢ OTpaHHIEHHBIMU BO3MOKHOCTSIMH 3I0POBBSI JJIEKTPOHHOE 00YUSHHE, TUCTaHIIMOHHEBIE 00pa3oBaTeNbHbIe
TEXHOJIOTHH NPEAYyCMaTPUBAIOT BO3MOKHOCTh ITpHEMa-Tepeadyi HHHOPMALuH B JOCTYITHBIX JJIs1 HUX (hopMax.

Peanuzanyst AMCUUIUTIHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00yJYeH s, TICTaHIIMOHHBIX 00pa30BaTelbHBIX TeXHOIOTHI (nanee — D0,
J1OT) ocymectBiseTcs Ha ocHOBaHUU «[lo0XKeHUs 0 peanu3aluy OCHOBHBIX U JIONOIHUTEIBHBIX 00pa30BaTENbHbIX IIPOrPaMM ¢
MPUMEHEHUEM JIEKTPOHHOTO 00yYeHHs 1 AUCTaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJIOTHH B (helepabHOM TOCyJapCTBEHHOM
010/DKETHOM 00pa30BaTEILHOM YUPEXICHUH BhIcIIero oopazoBanus «HenssOuHCKuil rocy1apCcTBEHHBIH YHUBEpCUTETY, «IlonoskeHns
0 MOPSIIKE 3a4eTa 00YJaroUIMMHUCS 10 OCHOBHBIM PO eccroHABHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Uenl'Y» pe3yabTaToB OCBOCHHUS B OPraHU3AIHSIX, OCYILECTBISIOMNX 00pa30BaTeNIbHYIO ACATCIBHOCTD, YICOHBIX
MPEMETOB, KYPCOB, TUCIUIUINH (MOIyJIel), IPAKTHK, TOTIOJHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMMy ITIOCPEICTBOM IIIEKTPOHHOM
undopmarronHo-o6paszoBarensHoi cpeasl PI'BOY BO «HUenl V». B nckimountenbHbIx ciydasx (Gopc-Maxkop U T.11.) IpU
peanuzauu o0pazoBaTeNbHON AesTensHoCTH ¢ TpuMeHeHreM D0, IOT MoryT IpiuMeHSTh KOMIIOHEHTHI, He BXOJISIIUE B IIEpEeUCHb
AJIEKTPOHHOHM HHPOPMAIMOHHO- 00pa30BaTEILHON CPEIIbI.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCH C HHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHnune JAUCHUIUIMHBI MHBAJIMAAMU U JIMAaMU C OTPAaHUYCHHBIMH BO3MOYKHOCTSAMU 3JO0POBbs OCYIICCTBIIACTCA C UCIIOJIB30BAHUEM
CHEUHATbHBIX TEXHUYECKHX CPEICTB W HH(MOPMAIMOHHBIX TEXHOJOTHWH, MpPEeIOCTaBIsieMbIX PecypCHBIM y4eOHO-METOANIECKHM
LEHTPOM MO OOYYEHHIO HMHBAIMIOB M JIMII C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3710poBbs Yenl'Y mo 3ampocy oOywaroimerocs
(MOOHJIbHBIC CIICIHATBHBIE TEXHHYECKHE CPEACTBA JUIS JIMI C HApPYWICHUSMH 3pPSHUS M C HAapYIICHHEM CIIyXa, acCHUCTHUBHEIC
nH(OPMALIOHHBIE TEXHOJIOTHH).

IIpu HEoOXOOUMOCTH Ul OOYYAIOIIMXCS C HapyIICHHSMH 3peHHs Ha pabodyMx MecTax IJisl TMPOBENCHUS NPAKTHYECKHX WIIH
7a00PaTOPHBIX 3aHATUI YCTAHABIMBACTCS CIIELHMAIBLHOE NPOrpaMMHOE obecneueHne (MporpaMma pedeBO HaBHIAIMM, PEUEBBIC
CHHTE3aTOPbI, KPAHHBIE JIYIIBI).

B yueGHble ayauTopuu obecrieunBaeTcs OSCIpEnsTCTBEHHBIH NOCTYN A 00yYarolMXcsi ¢ WHBAITUAHOCTBIO U C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3[I0POBbS. B Kak10# ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI M JHIA C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI,
IIPeyCMaTPUBAETCs] COOTBETCTBYIONIEE KOJTUYECTBO MECT JUIsl OOYUaIOIMXCS C yUYETOM HapYLICHUH UX 30POBBSL.

J11st OCBOSHMS AMCIMIUTUHBI HHBAJIMAM U JIUIAM C OTPaHUYSHHBIMHI BO3MOXKHOCTSMHE 3I0POBBSI IIPEIOCTABISAETCS AOCTYI K IEYATHBIM
HCTOYHUKAM, UMEIOIUMCS B Hay4HoW Oubimoreke Yenl'V, ¢ MOMONIBIO CHENMANBHBIX TEXHUYECKUX CPEACTB; AOCTYI C ITOMOIIBIO
CHEUHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (DOpMe SJIEKTPOHHOTO
JokyMeHTa B (poHe HayuyHOH OubnroTeku Yenl'yY MM 371€eKTpOHHO-OMOIMOTEYHBIX CUCTEMAX.

Y4ueOHO-METOIMUECKHE MATePHAIbl Ul 00YYAIONIMXCS U3 YHCJA MHBAIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXHOCTSIMU 3I0POBbS
MIPEIOCTABISIIOTCS B OpMax, aflalTHPOBAHHBIX K OTPAHUUYCHHUSIM UX 3I0POBbSI U OCOOCHHOCTSIM BOCTIPHATHS HHPOPMALIHH.

J1J1s1 MHBaJMOB | JIUI] C OTPAHIMYSHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSI OCBOCHHE TUCIUILTHHBI MOXKET OBITh YACTUYHO WITH MOJTHOCTHIO
OCYIIECTBIICHO C UCIIOIb30BaHNEM AUCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

Ipu mpoBeACHUH TPOMEKYTOUHOMN aTTECTAIMH MO AUCIHUILTHHE 00YYaIOINMCS C HHBAJIUIHOCTBIO U C OTPAHUYCHHBIMH
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BO3MOXHOCTSIMH 3JI0POBbS O0ECHEUMBACTCS IO HMX 3asBICHHUIO IIPENOCTaBIEHHE B JOCTYNHOH (opMe B 3aBUCUMOCTH OT HX
WHIVBHUAYAJIbHBIX OCOOCHHOCTEH HMHCTPYKIMH O TOPSAKE NPOBENCHUS NPOMEXYTOUHOH AaTTeCTalld, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHus (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIbIOTEpE, MUCbMEHHO wipudToM bpaiins, c
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeneHUN NpoLEAYPbl OLIEHUBAHUS PE3YyIbTaTOB O0YUYEHUs] MHBAIUIOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS
MIpeyCMaTpHUBaETCsI UCIIOJIb30BaHUE MpeocTaBieHHbIX Yenl Y i cOOCTBEHHBIX TEXHUUYECKHX CPEJCTB, HEOOXOIUMBIX UM B CBSI3H C
WX UHIUBHUAYAJIBHBIMH OCOOeHHOCTSIMH. [Ipn HE0OXOOMMOCTH WHBAJIMAAM M JHLAM C OTPAHUYECHHBIMH BO3MOXXHOCTSIMU 340POBBS
MIPEJOCTABISETCS TOTIOJIHUTEIBHOE BpeMsl JIIs OJrOTOBKM OTBETA Ha 3a/IaHMsl, IPOLEAypa OLEHUBAHUS PE3YJIbTaTOB O0YyUeHHs MO
JIUCHIUIUIMHE MOKET ITPOBOJUTHCS B HECKOJIBKO HTAIOB.

© ®I'BOY BO «Henl'V»
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