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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHHEe TEOPETUUYECKUX MPEACTABICHUN O COCTaBe, a TaKKe METOJaX KOHTPOJs
KauecTBa BEUIECTB U MAaTEPHAJIOB, TPUMEHSAEMBIX B TEXHOJIOTUU MTPOU3BOACTBA AJIEKTPOHHBIX CPEICTB.

1.2. 3agauy AUCHUILIUHBI

1. N3ydyeHue CBOMCTB BEUIECTB M COCTaBa MAaTE€pPHUAIOB, MPUMEHIEMBIX IJsI MPOU3BOJACTBA
ANEKTPOHHBIX CPECTB.
2. M3yueHune TeOpeTUYECKUX OCHOB METOJIOB aHAJIN3a BELIECTB U MaTEPHAJIOB.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).

Nunexc qucuummiunsl: 51.0.24.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOyYeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HAINpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO#I 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

WNHaukaTopsl JOCTUKEHUS [Inanupyemble pe3yabTaTbl 00yUEHUs 10
Komnerenuus
KOMIETEHIIUU JUCLUIUINHE
YHuBepcaabHble KOMIIETCHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnnocoben OIIK-1.1. 3naer 3HaHUE TEOPETUUYECKUX OCHOB O COCTaBE
HCII0JIb30BaTh (dyHIaMeHTaJIbHbIE 3aKOHBl  |BEIECTB U MaTepUaIOB, IPUMEHSIEMbIX B
IIOJIO’KEHUS, 3aKOHBl I |€CTECTBEHHBIX HAyK U TEXHOJIOTUH NPOU3BOJICTBA MIEKTPOHHBIX
METO/Ibl ECTECTBEHHBIX |MaTEMaTHKH CPEICTB ¥ METOAAX KOHTPOJI UX Ka4eCTBa
HayK 1 MaTeMaTuku i | OI1K-1.2. Ymeer YMeHue npoaHaau3upoBaTh CBOMCTBA U
pemeHus 3anaq aHAJM3UPOBATH MPOOJIEMBI, ImapaMeTphbl MaTe€pUaIOB, IPUMEHSIEMBIE B
MHXCHEPHOH [IPOLIECCHI U SBJICHUSA B TEXHOJIOTUH IIPOU3BOJCTBA JIEKTPOHHBIX
ACATCIIBHOCTH o0nactu pHU3MKH, CPEZACTB C MOMOIIbI0 XUMHUECKUX U (PU3UKO-

UCTIOJIb30BaTh HAa MPAKTUKE  |XMMHUYECKUX METOJIOB
0a30BbIe 3HAHUS U METOBI
($u3nUeCKUX UCCIeI0BaHU, a
TaKXe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 B
npodeccHoHaBLHOM 001acTH

OIIK-1.3. Bimageer Brnaneer HaBbIKaMu MPOBEACHUS
MPaKTUYECKUMH HaBbIKAMHU AKCIIEPUMEHTA B IEJIAX MTPOBEICHHS aHAIN3a
pelieHus MHKEHEPHBIX 33/1ad |KauecTBa BEIIECTB M MATEPUAJIOB,
MIPUMEHSIEMBIX B ITPO(eccroHalIbHOM 001acTi

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beM IMCUMIVIMHBI B 324€THBIX eJMHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMH4YeCKHUX 4acOB,
BbLIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aroimuxcsi ¢ npenoaasarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4arommxcst
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OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecknx 4acos.

Pacnpenenenue Tpya10eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
tadimue 4.1.

Tabmmma 4.1 — Tpy10€eMKOCTh AUCIUIUIMHBI IO BUJAM YUYSOHOM NeSITeIbHOCTH

Bcero |CemecTpsl
4acoB |3 ceMmecTp

Bunel yueOHOI nesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 72 72
JIeKunoHHbIE 3aHATHS 18 18
[IpakTHyeckue 3aHATUA 36 36
JlaGopaTopHbIe 3aHATHS 18 18
CamocrosiTeibHass padoTa 00y4alomuXcs, B T.4. KOHTAKTHasI 36 36
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ npenoaasareieM, Bcero
[ToaroroBka k 3auery 7 7
Hanucanue KOHCIIEKTa CaMOIIOITOTOBKH 6 6
[ToaroroBka Kk TECTUPOBAHUIO 7 7
[ToaroroBka k mabopatopHO paboTe, HATMCAHUE OTYETa 4 4
Hanucanue otueta o nabopaTtopHoii padote 4 4
BelnonHeHne MHAMBUAYAIIBHOTO 3a1aHUS 5 5
[ToaroToBKa K BRICTYIICHUIO (TOKIATY) 1 1
[ToaroroBka MyJIbTUMEIMUHON MPE3ECHTALIUU 2 2
OO0mas Tpy10eMKOCTh (B 4acax) 108 108
Oo0mast TpynroeMKocTh (B 3.€.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI IO pa3aenaM (TeMam) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUILIINHBL U BUBI YYEOHOH IEATEIbHOCTH

Jlexk. Cawm. Bcero
[Tpak. | JIa0. dopmupyemble
Ha3BaHus pasnenoB (TeM) IUCHUILIMHBI | 3aH., pab., | gacos (0e3
3aH., 4 | pad. KOMIETEHIINH
q q 9K3aMEHA)
3 cemecTp
1 OCHOBBI aHATUTHIECKON XUMHH. 2 - - 3 5 OIIK-1
Knaccudukamnust MeTo0B aHaIM3a.
2 OCHOBHBIE 3Tarbl AHAIU3A. 2 4 4 6 16 OIIK-1
Matematuueckas TOYHOCTb PE3yJIbTaTOB
aHaIM3a U OIICHKAa X KayecTBa.
3 OUBUKO-XUMHUYECKUE METO/IbI aHammu3a |1 - - 3 4 OIIK-1
1 ux knaccudukanus. O0mme MeTobl
KOJIMYECTBEHHOTO ONpPEe/ICICHUS
BEILIECTB.
4 CreKkTpajibHbIE METO/IbI aHATH3A. 4 8 4 6 22 OIIK-1
5 XpomaTtorpaduuecKkue METOIbI 3 8 4 6 21 OIIK-1
aHanuza
6 DIIEKTPOXUMHUYECKHUE METOIbI aHamu3a |6 16 6 7 35 OIIK-1
7 dpyrue MeToanl aHaau3a - - - 5 5 OIIK-1
Hroro 3a cemectp|18 36 18 36 108
Uroro|18 36 18 36 108
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JCKIIHSIM)

HazBanus pasnenoB (Tem)
JCIIATUTHHEI

Coneprkanue pas3iesioB (TeM) TUCIHUILTAHBI
(B T.4. TIO JICKITUSIM)

TpynoemMkocTb
(JIeKITMOHHBIC
3aHATHSA), 4

dopmupyemble
KOMIIETEHIINH

3 cemecTp

1 OcHOBEI
AHATUTHYECKON XUMHH.
Knaccudukanus MeTo10B
aHaJIn3a.

[IpenmeT aHaTUTUYECKON XUMUU.
KauecTBeHHBIN U KOJMYECTBECHHBIN aHAJN3.
Krnaccudukanus MeTo10B aHAIIN3A:
XUMHYECKHUE,

¢busnveckne, PU3NKO-XUMUIECKHE
METO/IbI.

XapakTepUCTUKHA METOJIOB aHAIU3A:
npeaen

OoOHapyXEHHUS, TUATIa30H OMPEIEISICMBIX
COJIepKaHUM, OCHOBA, IIPUMECH.
AHanutudeckuit curHaja. IHTeHCUBHOCTD U
paspemniarmas CnocoOHOCTh
AHAJIMTUYECKOr0 CUTHAJIA.

CeneKTUBHOCTD, CTIEUU(UIHOCTD U
3KCIIPECCHOCTh METOJIOB aHaJIM3a.
Hanpasnenus

Pa3BUTHUS AHATUTUYECKON XUMUH.

OIIK-1

Htoro

2 OCHOBHBIE dTAIlbI
aHaju3a.
MaremaTuueckas
TOYHOCTH PE3yJIbTaTOB
aHaJIn3a U OlLlIEHKa UX
KayecTBa.

OT160p, ycpeaHeHue npoOsl U B3sITHE
HaBecku. PaznoxxeHue (BCKpbITHE) MPOOHI.
PaznoxeHue, BblieNICHUE ONIPEENIIEMOTro
KOMIIOHEHTAa U €r0 KOHIIEHTPUPOBaHUE
XUMHUYECKUMHU, PU3NUECKUMU U (PU3UKO-
XUMHUYECKHUMHU

MeToAaMu. Peructpanus u usmepeHue
BEJIMYMHBI AaHATTUTUYECKOT0 curHasia. ®ox
(urym). Pacuer pe3yibpTaToB aHanu3a.
YpaBHeHue cBs3U. I pagynpoBOYHBIN
rpa¢uk. KosdpuiumeHt 4yBCTBUTEIBHOCTH.
TouHOCTB

aHanmu3a. AGCOTIOTHAs U OTHOCUTEIIbHAS
MOTPELIHOCTh aHanu3a. [lapameTpsl
KayecTBa

aHaJu3a: MPaBUIbHOCTh, TOUHOCTD,
BOCIIPOM3BOAUMOCTb U HAJIE)KHOCTb.
Knaccudukanus norpemHsocreit:
cilydaiiHble, rpyOsble,

cucrematnueckue. CtanaapTHoe
OTKJIOHEHHE.

OIIK-1

Hroro
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3 OU3UKO-XUMHUUYECKHUE
METO/IbI aHAIU3a U UX
knaccudukanus. Oomme
METO/IbI
KOJINYECTBECHHOIO
OTIpE/ICIICHUS BEIICCTB.

OUZNKO-XUMUYECKHE METO/IbI aHAIIU3a U
ux

npeumymiectBa. Kiaccupukamnus
(PU3UKOXUMUYECKIX METOJIOB aHAIN3A.
[IpsimMble n

kocBeHHbIe DXMA. DTanoHHbie U
oe3stanonasle DXMA. OCHOBHBIE METOEI
KOJIMUYECTBEHHOI'O ONPEIETICHUS: METO/L
rpagyupOBOYHON QYHKIUH (CTaHIAPTHON
cepun),

METOJ] CTAaHJAAPTOB, METOJI CTAHJAPTHBIX
100aBOK

OIIK-1

Htoro

4 CnekTpalibHblE METO/bI
aHaIm3a.

CriexTpbl U UX XapaKTePUCTHUKH.
CriexTpasbHbIe METO/IbI aHATTU3A!
SMHCCHUOHHBIE, pehpaKIIOHHbIE,
abcopOLMOHHBIE, METOBI

paccesiHusl. ONTHYECKUE METO/Ibl aHATIU3A.
Bo30yx/1eHHOe COCTOSIHUE aTOMOB.
Cnekrpanbublie 1nHUU. COEKTPbI
UCIYCKaHUs U

MIOTJIOIIEHUS. ATOMHO-IMHUCCHOHHAs
crniekTpockonus. MoHOXpomaTu3anus
U3ITYYEHUS.

MeToabl perucTpaiy CeKTpoB.
KonuyecTBeHHBIN 1 KaYeCTBEHHBIN aHATIN3
B ADC.

ATOMHO-a06COpOIIMOHHAS CIEKTPOCKOITHS.
Onrtuyeckast mI0THOCTH. KonndyecTBeHHBIN
aHasin3 B AAC. MeTtozbl MOJIEKYJISIPHO-
abcopbumonHoro ananuza. Komopumerpus.
Koadduuuent nponyckanus. 3akoH
Byrepa-Jlam6epra-bepa. MomnsipubIii

KO3 PUIUEHT

noryioeHus. MeToap! KOJIMYeCTBEHHOTO
aHanu3a B (OTOKOJIOPUMETPUHU

OIIK-1

Hroro
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5 Xpomarorpaguueckue
METOJAbI aHAJIN3a

Xpomarorpadus. A6copOust, aacopOIus.
[ToxBrkHas 1 HEMOABMXKHAS (a3a.
Xpomarorpapuueckasi KOJOHKA.
Knaccudukanus

XpomaTorpapuueckux METOJ0B aHaIH3a.
CrniocoOsl npoBeieHus: Xxpomarorpapuu:
(pOHTANBHBIN, BBITECHUTEIIBHBIH,
MIPOSIBUTENBHBIN. ['a30-)KMIKOCTHAS
xpoMarorpadusi. YCTpOHCTBO U MPUHIIUIT
paboTeI ra30BOro xpomarorpada.
JleTexTupoBaHue B

xpomarorpaduu. KauecTBeHHbII
XpomaTorpaduueckuii aHaJIus.
XpomarorpapuuecKkue MuKHu.
Xpomarorpamma. Bpems u

o0BbeM yaepKuBaHus BeuiecTBa. MeTo1bl
KOJIMYECTBEHHOT'O aHaJIu3a B
IPKX.bymaxnas

pacnpenenurenabHas XxpoMarorpagusi:
BOCXO/SI111asl, HUICXOA1asi, paAHalbHO-
pacnpenenurenbHas. Ko dunuentsr
MOJIBUKHOCTH.

KauecTBeHHBIN M KOJIMYECTBEHHBIN aHAIU3
B

OymakHOI Xxpomarorpaduu.

OIIK-1

Htoro

6 DIEeKTPOXUMHUYECKHE
METO/Ibl aHAIN3a

Krnaccudukanus 31eKTpo10B: IEPBOTO
pona,

BTOPOTO POAA, PEIOKC-3IIEKTPOIbI,
MeMOpaHHbIe (MOHOCEIEKTHUBHBIC)
ANEeKTPoAbl. IHIUKAaTOPHBIE SJEKTPOIBI,
ANEKTPOBI CPAaBHEHUSI, BCIOMOTaTeIbHbIC
ANEKTPOABI. DIIEKTPOIHBIE MPOLIECCHI B
pacTBopax. DIEKTPHUECKOE
COTPOTUBIIEHUE PACTBOpA. Y IeTbHAs

Y DKBUBAJICHTHASI 3JICKTPOMPOBOAHOCTD.
[Ipsimast 1 KOCBEHHAs KOHAYKTOMETPHSL.
KongykroMeTpuueckoe TUTPOBAHHUE.
Omnpenenenue BOJIOPOTHOTO OKA3ATENS €
MIOMOILBIO

noteHnuomeTpuu. [loreHmomerpudeckoe
TUTPOBAHUE.

OIIK-1

Hroro
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7 dpyrue MeToasl HK-cnekTpockonus. JIOMUHUCUEHTHBI 0 OIIK-1
aHajiu3a anamu3. Typounumerpus. Hedenomerpus.
PentrenoBckast ciekrpockonus. Oxe-
cniektpockonusi. Ocagounas
xpomarorpadus. MonooomeHHas
xpomatorpadus. ['enprponukaromas
xpomatorpagus. Kynonomerpus.
DNEeKTPOTpaBUMETPHUS.
Bonbramnepomerpust. [Tonsporpadusi.
OIIP. AMP. Tutpumerpus.

Hroro -
Hroro 3a cemectp 18
Hroro 18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE NPAaKTUYECKUX 3aHIATHH (CEMUHAPOB)

Hazpanust pa3nenos (Tem) HanmenoBaHue npakTUYECKUX Tpynoemkocts, | Dopmupyemsie
JUCLUIUIAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUU
3 cemecTp
2 OcHOBHBIE dTanbl aHayn3a. |[IpurorosieHue craHgapTHBIX 4 OIIK-1

MartemMaTruueckas TOYHOCTb pacTBOpPOB

PE3YJIbTAaTOB aHAJIN3a U

OLIEHKAa X KayecTBa. Hroro 4
4 CnexTpalibHble METO/IbI Meroz cTanIapTHBIX cepuil B 4 OIIK-1
aHajmu3a. dboromeTpun
3akoH byrepa-Jlambepra-bepa 4 OIIK-1
HUrtoro 8
5 Xpomarorpaduieckue Paznenenue u uaeaTudukanus 4 OIIK-1
METO/bI aHAIH3a BEIIECTB METOIOM OyMa)KHOMH
xpomarorpaduun
Metoa aGCoIOTHOM KaTuOpPOBKH B 4 OIIK-1
ra30KUAKOCTHOM XpoMatorpaduu
HUrtoro 8
6 DIEKTPOXUMUYECKHE Omnpenenenne pH pactBopa 4 OIIK-1
METO/IbI aHAIN3a Pacder 35eKTponpoBOIHOCTH 4 OIIK-1
pacTtBopa
KonaykToMerprueckoe TUTpOBaHHE 4 OIIK-1
[ToreHnmoMeTprYECKOE TUTPOBAHUE 4 OIIK-1
Hroro 16
Hroro 3a cemectp 36
Hroro 36

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmumna 5.4 — HaumenoBanue 1a60paTOpHBIX padoT

Ha3zBanus pasnenos (Tem) HaumenoBanwue naboparopusix | Tpynoemkocts, | @opMupyembie
JCLUTIIINHBI pabot q KOMIIETECHILIUH
3 cemecTp
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2 OcHoOBHBIE 3Tanbl aHau3a. |lIpuroroBneHue cTaHAapTHBIX 4 OIIK-1
MaremaTnueckasi TO4HOCTb | pacTBOPOB
€3yJIbTaTOB aHaJIn3a U
Ene}llma UX KauecTBa. Hroro 4
4 CnexkTpajibHbI€ METO/IbI OnpeneneHre KOHIECHTPALIUU 4 OIIK-1
aHanm3a. BEIIIECTB METO/I0M (poTOMETpUN
Uroro 4
5 Xpomatorpaduueckue Paznenenue u uneHTHGUKAINSL 4 OIIK-1
METO/Ibl aHAIHN3a BELIECTB METO10M OyMaKHOMI
xpomarorpaduun
Hroro 4
6 DIEeKTPOXUMHUYECKHE Onpenenenne KOHLUEHTpaLUU 6 OIIK-1
METO/bI aHAIH3a BEIIIECTB METOIaMH KHCIOTHO-
OCHOBHOTO U
NOTEHLIHOMETPUYECKOTO
TUTPOBAHUS
Utoro 6
Hroro 3a cemectp 18
Hroro 18

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHo y4eOHBIM IIaHOM

5.6. CamocTosTeqIbHaAs1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.
Tabmuia 5.6 — Busbl caMocTOosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMBIE KOMIIETEHIIUN
Bunnl
HasBannus paznenos . | Tpynoemkocts, | @opMupyemble
CaMOCTOSITEIbHOU DopMBbI KOHTPOJIA
(Tem) TUCUUTLTAHBI q KOMIIETEHIINU
paboTsl
3 cemecTp
1 OcHOBBI ITogroroska k 3auery 1 OIIK-1 3auér
AHAJIUTHYCCKON XUMHUH. | HamycaHue KOHCIIEKTA 1 OIIK-1 Koncnekr
Knaccuduxanus CaMOIOJITOTOBKU CaMONOJITOTOBKU
METONOB aHaIn3a. [Toaroroska K 1 OIlK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 3
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2 OCHOBHBIE ATalbl IToaroroBka k 3auery OIIK-1 3auér
aHajmsa. Hanuncanne koHcniekra OIIK-1 Koncnekr
Maremaruyeckas CaMOIIOATOTOBKH CaMOIIOATOTOBKH
TOIHOCTD PE3YIBTATOB | [TonroToBKa K OIlK-1 TectupoBanue
aHalM3a M OUCHKA UX  |recrypoBaHmio
Katectsa. [ToaroroBka k OIIK-1 JlabopaTopHas
naboparopHoit padore, pabora
HaIMCaHUE OTYeTa
Hamnucanne otyera no OIIK-1 Ortuer no
nabopaTopHoi paboTe nabopaTopHOH
pabore
Brinonnenune OIIK-1 NunuBunyansHoe
WHANBUAYATHHOTO 3a/1aHKe
3a/laHus
Uroro
3 ®duzuko-xumuyeckue |IloaroroBka k 3a4eTy OIIK-1 3auér
MCTOJIbI aHATIM3a M UX | HamucaHue KOHCIIEKTa OIIK-1 Koncnexr
KJIacCH(pUKaIys. CaMONOJTOTOBKU CaMONOJTOTOBKU
OOmme MeTobI [ToaroToBKa K OIIK-1 TectupoBanue
KOJIMYECTBEHHOTO TeCTHPOBAHMIO
oTpezieNieHuUs BEIIECTB. Vitoro
4 CnexkTpalbHble ITogroroska k 3auery OIIK-1 3auér
METO/IbI aHAJIN3A. Hammcanne xoHCIEKTa OIIK-1 Koncmekr
CaMOTOITOTOBKHU CaMOIOITOTOBKHU
IToaroroBka x OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroska k OIIK-1 JlaGopatopHas
nabopaTopHoii paboTe, pabora
HaIMCaHUE OTYeTa
Hanucanue otuera no OIIK-1 Otyer no
nabopatopHo# pabore nabopaTopHOH
pabote
Brimonaenune OIIK-1 NuauBuayansHoe
UHAUBUAYATBHOTO 3aaHue
3a/laHus

Hroro
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5 [ToaroroBka k 3auery 1 OIIK-1 3auét
Xpomarorpaduyeckue |Hammcanue KOHCIEKTa 1 OIIK-1 Koncnekr
MCTO/JbI aHAJIM3a CaMOITIOATOTOBKHU CaMOIIOATOTOBKH
IToaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 1 OIIK-1 JlabopaTopHas
naboparopHoit padore, pabora
HaIMCaHUE OTYeTa
Hamnucanne otyera no 1 OIIK-1 Ortuer no
nabopaTopHoi paboTe nabopaTopHOH
pabore
Brimonnenue 1 OIIK-1 NunuBunyansHoe
WHANBUAYATHHOTO 3a/1aHKe
3a/laHus
Uroro 6
6 Dnexkrpoxumuueckue |IloaroroBka k 3a4eTy 1 OIIK-1 3auér
METO/bI aHAJIN3a Hanucanue koHCIEKTa 1 OIIK-1 Koncnekr
CaMONOJITOTOBKHU CaMOIOJITOTOBKHU
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 1 OIIK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, paborta
HaIMcaHue oTyeTa
Hanucanue otuera o 1 OIIK-1 Ortuer no
nabopaTopHoii pabote nabopaTopHOI
pabote
Brinosinenue 2 OIIK-1 NupuBuayansHoe
WHUBUTyJIbBHOTO 3a/1aHKe
3a/1aHust
Hroro 7
7 dpyrue MeToasl [ToaroroBka k 1 OIIK-1 BricTtymuienue
aHajau3a BBICTYIUICHUIO (moxmnanm) Ha
(moxmamy) 3aHATUU
[ToaroroBka k 3auery 1 OIIK-1 3auét
IToaroroska 2 OIIK-1 MynbsTUMeauitHas
MYJbTUMEAUHHON Mpe3eHTaUS
Mpe3eHTAINN
IToaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 5
Hroro 3a cemectp 36
Hroro 36

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB
3aHATHI
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Buapl yueOHOM AesTeNbHOCTH

dopmupyembie
PMHPY Jlex. | Ilpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMITETCHITHT
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |BeicTynnenue (nokiian) Ha 3aHATUHU, 34T,

NunuBuayansHOe 3ananue, Koncnekr
caMonoaroToBkH, JlaboparopHas padora,
TectupoBanue, MynpTuMeuiiHas
npesenTanus, OTueT no sadbopaTopHOi paboTe

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

bannbHble oueHKH U1t POpPM KOHTPOJIS IpeCTaBlIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

. . MakcumanbHbIN
MaxkcumanbHbII MakcumanbHBIN
6amt 3a nepuoy | Beero 3a
@DOopMBI KOHTPOJIS 6amt Ha 1-y1o KT ¢ | ©Oamn 3a nepuoa
mexnay 2KT nna | cemectp
Hayana cemectpa |mexay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTp

BricTynnenue (qokiian) Ha 0 0 10 10
3aHSATHU
3auér 0 0 30 30
NupuBuyansHOE 3a1aHUE 4 3 3 10
KoHcnekT caMonoaroTroBKu 4 3 3 10
Jlaboparopnas pabota 2 2 1 5
TecTtupoBanue 6 6 8 20
MynbTumenuitHas 0 0 10 10
MIPE3CHTALIHS
Otuer o nabopatopHoit 2 2 1 5
pabote
Htoro Makcumym 3a nepuos 18 16 66 100
Hapacratomum utorom 18 34 100 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb

bamer Ha JAaTy TCKYyHICTO0 KOHTPOJIA OHGHKa

> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% oT MakcuManbHOI cymMMbI OaiioB Ha naty TK

Ot 60% 1o 69% ot MakcuMabHOM cyMMBI O6aIoB Ha naty TK

N|W |~

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aJIOB B TPATUIIMOHHYIO U MEXITYHAPOJHYIO OIICHKY MPEJCTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUTOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIELTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
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4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6amnoB F (meynoBnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. ®du3uKo-XxUMHYECKHE METOABI aHaiu3a: Yuebnoe nocodbue / M. B. Tuxonosa - 2017. 71 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/7052.

2. OcHoBbI 0011eH 1 Puszndeckon xumun: YdeoHoe nmocodbue / M. B. Tuxonona, U. A. Exumosa -
2015. 200 c. [DnexTpoHHBIHA pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/5136.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. Kontoxos, B. 0. MeTonbl uccneqoBaHusi MaTepruagoB U IPOLECCOB : ydeOHOe ocodue s
By30B / B. 0. Konroxos, U. A. T'oronaaze, 3. B. Mypra. — 2-e u3a., ucnp. u gon. — Mocksa :
N3natensctBo IOpaiit, 2020. — 226 c. [DnekTpoHHBIH pecypc]: — Pexum nocrymna:
https://urait.ru/book/metody-issledovaniya-materialov-i-processov-454192.

2. Hukutuna, H. I'. Ananutndeckas XumMusi 1 GU3MKO-XUMUYECKHE METObI aHAJIN3a | Y4eOHUK U
npakTukym i By3oB / H. I'. Hukutuna, A. I'. bopucos, T. M. Xaxanuna ; nox penakuueit H. I
Huxkutunoii. — 4-e uza., nepepad. u non. — Mocksa : U3narensctBo IOpaiit, 2022. — 394 c.
[DneKTpOHHBII pecypc]: — Pexum pocryna:
https://urait.ru/book/analiticheskaya-himiya-i-fiziko-himicheskie-metody-analiza-488614.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. IIpakTukym 1o QpU3MKO-XUMUYECKUM METOJaM aHaiu3a: Y4eOHO-MEeToInYecKoe nocodue s
OpraHHu3aIH NPAKTUYECKUX 3aHATUH, 1a00paTOPHBIX pabOT U CaAMOCTOSATEIbHON PabOThI CTYIEHTOB / M.
B. TuxonoBa - 2017. 74 c¢. [DnexTpoHHBU pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/7094.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS IJIS JINIT
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOM PadOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHMYCHHUSM X 3[0POBbSI U BOCHPUATHS HHOOPMALIUY.

JI1s1 JIMIL ¢ HAPYIIEeHUSIMH 3PEeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPpodeccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMANMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydeHUH NTUCHUIIMHBI PEKOMEHAYETCSl 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KOoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHast aynuTopusi: yaeOHast ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THIIA, yaeOHas
ayIUTOpHUsSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHYECKOT0 THUIA, ydeOHas ayIUTOPHUsS ISl MIPOBEICHUS
3aHATHH CEMHUHApCKOTO THUIA, MOMEUICHUE I MPOBEACHHS TPYINIOBBHIX W WHAUBUIYAIbHBIX
KOHCYJIbTAllMi, TTOMEIICHHNE ISl IPOBEACHUS TEKYLIErOo KOHTPOJS M MPOMEKYTOYHOH aTTECTAINH;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocnext, 1. 40, 423 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Tenesuzop LED 47";

- CucreMa MUKPOKJINMATA,

- MarnutHo-mapkepHas 10CKa - 2 IIT.;

- Lxad;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopatopust XUMUH: ydueOHasi ayAuTOpHUs AJisl TPOBEACHUS 3aHSATHI MPAKTUUECKOrO THIIA,
ydeOHasi ayIuTOpHs AJs MPOBEICHUS 3aHSATHH J1aOOpaTOpPHOrO TUMA, yueOHas ayquTOPUS i
MIPOBENICHUS 3aHITHI CEMUHAPCKOTO THIA, TOMEIICHUE IS POBEACHUS TPYIIIOBBIX U MHAUBHIYaIbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnex, 1. 40, 424 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Ph-metp nmopraTtuBHbIii;

- AHanu3aTop KUJKOCTH;

- Becnl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cuctema BEeHTWISIINH,

- MarautHo-mMapkepHas J0CKa;

- CTeHKa yrJioBasi Co CTEKIIOM;

- [lIkad BBITSHKHOM;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.4. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue 15l CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PacTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocss 000pya0BaHus:

- yueOHasi MmeOeb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOe o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH

1 OcHOBBI aHATUTUYECKON OIIK-1 3auér [Iepeyens BOonpocoB 11t

xumuu. Knaccuduxanus 3aueTa

METOA0B aHaIn3a. Koncmekt [IpumepHbIil nEpeYeHb TEM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB

CaMOIIOATOTOBKH

TectupoBanue [IpumMepHBIii TIEpeUeHb

TECTOBBIX 3aJaHUN
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2 OCHOBHBIE ATallbl aHAJIN3A. OIIK-1 3auét [Tepeuens BOIIPOCOB 1Jist
Maremarnueckas TOUHOCTb 3ayera
pe3yJIbTaTOB aHAJIN3a 1 OLICHKA NunuBunyansHoe |[IpuMepHbIil mepedyeHb
HX Ka4CCTBA. 3aJ1aHue BapUAHTOB UHIAUBUAYAJIbHBIX
3aJaHuN
Koncnekr [IpumepHBIil nepeueHsb TeM
CaMONOJATOTOBKU | /ISl KOHCIIEKTOB
CaMONOJATOTOBKHU
JlaboparopHas Temb! m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
3 ®usuko-xumuueckue metoanl |OIMK-1 3auét ITepeuens BOIIpOCOB 1Jist
aHaJIM3a U WX KJI1accu(UKarms. 3aueTa
O6mme MeTobI Koncnekr [IprMepHBIii TIEpEUEHb TEM
KOJIMYCCTBCHHOT'O ONPCICICHUA CaMONOATOTOBKH JIJ1 KOHCIIEKTOB
BCIICCTB. CaMOITIOJATOTOBKH
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
4 CrexTpalibHbIE METO/IbI OIIK-1 3auét ITepeuens BOIpOCOB AJist
aHanu3a. 3aueTa
NupuBunyansHoe |[IpuMepHbIil nepeueHb
3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHUN
Koncnekr [IpuMepHBIii IepeyeHs TeEM
CaMOMOJATOTOBKU | JIJIsl KOHCIIEKTOB
CaMONOJITOTOBKHU
Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
Ortuer no Tembl 1a00paTOPHBIX padOT
nabopaTtopHoOit
pabote
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5 Xpomatorpaduueckue OIIK-1 3auét [Tepeuens BOIIPOCOB 1Jist
METO/Ibl aHaIHU3a 3a4era
NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3a1aHUI
Koncnekr [IpumepHBIil nepeueHsb TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aaHUI
Otuer 1o Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
6 Dnexrpoxumuyeckue metoasl |OIMK-1 3auér ITepeuens BOIIpOCOB 1Jist
aHanau3a 3a4era
NunuBunyansnoe |[IpuMepHblil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUTyaIbHBIX
3a1aHUI
Koncnekr [IpuMepHBIii IEpeyeHs TeEM
CaMOIIOATOTOBKH | ISl KOHCIIEKTOB
CaMOIIOATOTOBKH
JlabopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
Oruer 1o Tembl 1abopaToOpHBIX paboT
nabopaTopHOi
pabote
7 dpyrue meronasl aHanu3a OIIK-1 BeicTynienue [IpuMepHBIil nepeyeHs TeM
(mokyam) Ha JUTSL BBICTYTIIEHUS (OKIIana)
3aHATUU Ha 3aHITHH
3auér [Iepeuens BOIIPOCOB It
3a4era
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Mynetumenuiinas | [IpuMepHBIil mepeyeHs TeM
Mpe3eHTaLN JUTSL MYJIBTUMETUAHBIX

IIPE3CHTALNN

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuie 9.2.
Tabnuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JUCHUITIIMHC

Onenka

bamier 3a OM

®opmynupoBka TpeboBaHUM K CTeNeHH cHOPMUPOBAHHOCTH

IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs

3HaTb

YMCETb | BJIAACTHh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Yacts cpenueit mpoObl, Macca KOTOPO U3MepeHa Ha aHATTUTHYECKUX BECaxX - 3TO... a) HABECKa;
0) mpoba; B) cMeck; T) Macca
2. Ilocne arana perucTpaluy 1 U3MEHEHHUS BEIMUMHBI aHAJTUTUYECKOIO CUTHAJIA CIEAYET ATall... a)
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

BBIJICJICHHE OMPEIESIEeMOr0 KOMIIOHEHTa; 0) pacueT pe3yIbTaToB aHAIH3a B) PA3JIOKCHHUE HITH
BCKPBITHE TTPOOHKI; T) TOATOTOBKHU MTPOOHI.

. Kak mepeBectu npoOy B pacTBOp, €CJiM OHa HepacTBOpuMa? a) HArpeTh; 0) U3MEIBYUTH; B)

MEPEBECTU B JPYroe XUMUYECKOE COEAMHEHNUE; T') IEPEBECTH HEBO3MOXKHO.

. [lonyuyenue OMU3KUX MO 3HAYEHUIO PE3YyJbTATOB IPHU MOBTOPHBIX U3MEPEHUSIX — ITO... a)

HaJIeKHOCTh; 0) BOCITPOU3BOAMMOCTb; B) PABMIHBHOCTD; T') TOUHOCTD.

. Haumensniee konmyecTBo (Macca, KOHIIEHTpAIHS ), IPH KOTOPOM BEIIECTBO OOHAPYKHUBACTCS

JIAaHHBIM METOJIOM BO BCE€X MOBTOPHBIX OMBITaX — 3TO... a) Mpeaea oOHapy eHus; 0) mpeaen
pearupoBaHMs; B) TUATIA30H ONPEEIICHUS; T') TUAITa30H COACPIKaHusI.

. OnpenensemMoe BEIIECTBO HA3bIBAETCS IIIaBHON COCTAaBHOM YacThIO, €CIIU €r0 MaccoBasi J0JIs: a)

=9%; 6) < 5; B) > 10; % 1) = 5 %.

. TexHu4yeckui, YUCTHIA, XUMUUECKHA YUCTHIA, 0COOO0 YNCTHINA, YUCTHIN IS aHATU3a — ATO... a)

XapaKTePUCTUKH aHaIN3a; 0) XapaKTEPUCTUKH CUTHAJIOB; B) HA3BaHUS METOOB; T') MApKUPOBKHU
BEIIIECTB.

. CBOIICTBO BellecTBa, MO3BOJIAIOIIEE OOHAPYKUTH €r0 WIM U3MEPUTH €ro KOJIUYECTBO - 3TO... a)

Amnanorossiii curnan; 6) Juckpernsiii curnan; B) LludgpoBoit curnam; r) AHATUTHYESCKUN
CUTHAJL

. KomunuecTBennoe COACPKAHHUEC CKOJBKHX DJJICEMCHTOB MOXHO ONPCACIUTL METOAOM

aTOMHO0A0COPOIIMOHHON CIIEKTPOCKONUU 0JHOBpeMeHHO? a) 1; 6) 2 ; B) 3 ; r) mHOkecTBO 10.
3akoH byrepa-JlamGepra-bepa mo3Bossier HaWTH... a) Maccy pacTBopa; 0) ONTHYECKYIO
IUIOTHOCTD; B) JJIMHY BOJIHBI IIOJJaBA€MOT0 M3JIyUECHHUS; T') BpeMsl IPOTEKAHUS PEAKIIH.

Kakolf u3 cnekTpajlbHbIX METOJ0B OCHOBAH Ha MOTJOLIEHUH H3JIYUEHUS MOJIEKYyJIaMHU
aHAJIM3UPYEMOT0 BEIIECTBA UJIU CIOXKHBIMU MOHAMHU? a) ONTHYECKHIL; 0) aTOMHO-3MHUCCHOHHAS
CIIEKTPOCKOTIHS; B) aTOMHO-a0COPOIIMOHHAS CIIEKTPOCKOMHS;T') MOJIEKYJIIPHO-a0COPOITMOHHBII
aHaIIN3.

OCHOBHBIMH y3J71aMU NIPUOOPOB B aTOMHO-IMUCCUOHHON CIIEKTPOCKONUHU SIBISIOTCS: UCTOUHUK
BO30YXXJEHMs, CIEKTPATbHBIN MPUOOP U ... a) UCTOUYHUK MUTAHUS; 0) OJOK peructpanuu
U3ITyYeHUs; B) TEHEPATOP UMITYJIbCOB; ') HET BEPHOTO BapUaHTa OTBETA.

Meroa xpomaTorpaduueckoro aHaiausa, Ipu KOTOPOM B pacTBOP J00ABISIOT OMpPEACICHHOE
KOJINYECTBO CTAHIAPTHOTO PacTBOpA, COJEPIKAIIETO TAaKOM ke KOMIIOHEHT — 3TO: a) METOJ
CTaHJapTOB; 0) METO/I CPAaBHECHHMSI; B) METOJI HOPMHPOBKH; T') METO/I CTAaHIaPTHBIX J0OABOK.
OO0Obem, MpONMyIIeHHBINH Yepe3 XpoMaTorpaduueCcKyr KOJOHKY OT MOMEHTa BBOJia MpOoObI B
NOJBHXXHYIO (ha3y 10 MOMEHTa BBIXOJAa M3 KOJOHKHM 30HBI BEIIECTBA C MaKCUMaJIbHOU
KOHIIEHTpaIuen — 3T0... a) 00beM 3a7epKuBaHus; 0) MOJSPHBIN 00BEM; B) KOJHUUYECTBO
OTIPENIeTIEMOT0 KOMIIOHEHTA; T') 00BhEM YIeP)KHUBAHUS.

[To mpumeHseMON TeXHUKE pa3JeleHHs CMECH BEIIECTB BBIACISIOT CJIeYyIOoIIne
XpoMatorpaduyecKre METOIBI: a) KOJIOHOYHAsI XpomaTorpadusi, TNIOCKOCTHAs XpoMaTorpadus;
0) pacmpenenutenbHas Xpomarorpadus, MIOCKOCTHas Xpomatorpadus; B) KOJTOHOYHAs
xpomatorpadus, MOHOOOMEHHass Xxpomartorpadus; r) MpoOHHUKawmas Xpomartorpadus,
ocajiouHasi XxpomaTtorpadus.

OcHOBHBIEC TapaMeTPhI XpoMaTOrpaguIecKoro nukKa: a) 00beM, MuprHa; 0) BHICOTA, IJIOIIA/Ib;
B) IUIOTHOCTb, TUIOIIA/b; T) ITUPHUHA, BHICOTA.

Konnykromerpuueckuii MeTos aHajiu3a OCHOBAH Ha 3aBHCUMOCTH 3JIEKTPOIPOBOAUMOCTH
pacTBOopa OT ... a) MJIOTHOCTH pacTBOpa; 0) BOJOPOMHOTO TMOKa3aTess pacTBOpa; B)
KOHIIEHTPAllUU MOHOB; T') CONPOTHUBIICHUS PACTBOpA.

Kaxkoit a1eKTpo/1 OTHOCUTCS K CEJICKTUBHBIM? a) MEIIHBIN; 0) CTEKIISTHHBIN; B) XJIOpCEPEOPSIHBINH;
') aMaJIbraMHBIH.

[ToTeHImoOMeTpUYECKOE TUTPOBAHUE OCHOBAHO HA XMMHYECKOW PEAKIIMH, TPOTEKAOIIEH MEXKIY
AHAJTM3UPYEMBIM BEIIECTBOM U ... a) BHEIIHUM pacTBOpoM; 0) BHYTPEHHUM PacTBOPOM; B)
TUTPAHTOM; T') IOBEPXHOCTHIO AIIEKTPO/IA.

[IpenenbHas MOABUKHOCTH HOHOB C OJIMHAKOBBIM 3aps/IOM... a) TeM OOJIbIIE, YEM MEHbIIE UX
panuyc; 6) Tem OoJbIle, YeM OOJIbIIIE UX PAAUyC; B) OJIMHAKOBA; T') HE CBsA3aHA C PAJNyCOM
MOHA, a 3aBUCHUT OT €r0 IPUPOJIBI.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. [Ipeamert ananutnyeckoit xumun. KauecTBeHHBIN U KOMTMYECTBEHHBIN ananu3. Kinaccudukarus

METOJ0B aHa/In3a: XUMHYCCKHC, (pmnqecxue, (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IG MCTO/JBI.
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10.

1.

12.

13.

14.
15.

16.

17.
18.
19.
20.
21.

22.
23.

24.

25.
26.

27.

28.
29.
30.

31.

32.
33.
34.
35.

. XapakTepUCTUKHU METOJOB aHalu3a: Ipenen OoOHapyXeHHs, AUaNa3zoH OMpelesieMbIX

coaep>KaHui, OCHOBA, IPUMECh.

AHanuTudecKkuil curHal. MHTEeHCHBHOCTh M pa3peliarolias CroCOOHOCTh aHAIMTUYECKOTO
curtana. CenekTUBHOCTb, CIENU(DUUYHOCTh U IKCIIPECCHOCTh METOAOB aHanu3a. Hanpasnenus
Pa3BUTHS AaHATUTUYECKON XUMUH.

Ot060p, ycpeaHeHnue mpoObl U B3ATHE HaBecku. Paznmoxenue (BCKphITHE) MPoOBI. Paznoxkenue,
BBIJICJICHUE ONpPEeAesieMOro KOMIIOHEHTAa U €ro KOHIEHTPUPOBAHHE XHMHYECKHUMH,
bu3ndIecKuMU U QU3UKO-XUMHUYECKUMHU METOJIaMH.

Peructpanuss u m3MepeHUe BEIMUYMHBI aHAJIUTHYEeCKOro curHaia. ®on (mywm). Pacuer
pe3yJIbTaTOB aHAU3A.

VYpasuenue cBs3u. ['paxynpoBounsii rpaduk. KosdduimeHT 4yBCTBUTETHHOCTH.

TounocTh aHanu3a. AOCONMIOTHAS W OTHOCHTEINIbHAs MOTPEIIHOCTh aHanu3a. [lapameTpsl
KayecTBa aHaJu3a: MPaBUIbHOCTh, TOYHOCTH, BOCIIPOM3BOJUMOCTD U HA/I€KHOCTb.

. Knmaccudukanuss morpemHocTeil: ciaydaifHbie, TpyoOnie, cuctemMatudeckue. CTaHgapTHOE

OTKJIOHCHUC.

. OU3NKO-XMMHUYECKHEe METOJAbl aHaiu3a M ux npeumyiiectBa. Knaccupukanus Qusnko-

XUMHYECKHX METO/I0B aHanm3a. [Ipsmbie n kocBeHHbIe DXMA. DTanoHHble U 0€33TaJlOHHbBIS
OXMA.

OcHOBHBIE METOJbl KOJIMYECTBEHHOTO OMpPEJENeHUs: METOJ T'paAyUpOBOUYHON (QyHKIUH
(cTanmapTHOM cepur), METOI CTAaHIAPTOB, METOI CTAHAAPTHBIX T00ABOK

CronekTpsl U uX XapakTepucTUKH. CrHeKTpajbHble METOJbl aHalM3a: dMUCCHUOHHBIE,
pedpakiroHHbIe, a0COPOIMOHHBIE, METOIBI PACCESTHHUS.

Onrtuueckue MeTolbl aHanu3a. Bo3OyxknenHoe coctosiHue aToMoOB. CHeKTpaslbHbIe JTUHUH.
CrieKTpbl UCITyCKaHUS U MOTJIOIIECHHUS.

ATOMHO-?MHUCCHOHHAs CHEKTPOCKONuUs. MOHOXpOoMaTu3auus u3ydeHus. MeTosl peructpauuu
CIEKTPOB.

KonnuecTBeHHBbIN 1 KauecTBEeHHbIN aHanu3 B ADC.

ATOMHO-a0copOIIMOHHas crieKTpockonus. OnTudeckas II0THOCTh. KomuecTBeHHBIN aHaIu3 B
AAC.

Metoapl MoJIeKyIsapHO-abcopObnmonnoro ananusza. Komopumetrpusa. Kosrpdumment
npomyckanusi. 3akoH byrepa-Jlambepra-bepa. MomnsipHbIil K03 GUIIUESHT MOTIIOMICHHUS.

MeTo1pI KOJTMUECTBEHHOT0 aHaan3a B (POTOKOIOPUMETPUU

HK-cniekTpockonusi.

PeHTreHoBckast CieKTpOCKOIIHSL.

Y ®-cnekTpocKomnus.

Xpomartorpadus. AOGcopbums, ancopbuus. [loaBwxkHass W HemoaBHXKHas (dasza.
Xpomatorpaduueckas kosonka. Kmaccudukamnus xpomatorpadhudeckux METOI0B aHAN3A.
Crnioco0nI ipoBeicHUsT XpomaTorpadun: PpoHTaTBHBIN, BHITECHUTEIBHBIHN, MPOSBUTEIbHBIN.
["azo-xkuakocTHast XxpoMmatorpadus. Y CTpONCTBO M MPUHIUI PabOTHI ra30BOTO XpomaTtorpada.
JetexTupoBanue B xpomarorpapuu.

KauecTBeHHBIN XpoMaTorpaduyeckuii ananu3. XpoMmarorpadhuieckue MUKH. XpoMaTorpaMmma.
Bpems u 00beM yaepKUBaHUS BEIIECTBA.

MeTtoasl KomnyecTBeHHOT0 aHann3a B [ JKX.

bymaxnas pacnpenenutenbHas xpomartorpadusi: BOCXoAslas, HUCXOIANIAs, paaualbHO-
pacnpeenuTenbHasl.

Koaddunuentsr moaBmxHocTu. KauecTBEHHBIH M KOJMYECTBEHHBIM aHAIN3 B OyMaKHOU
xpomMarorpadumu.

TonkocnoliHas xpomatorpadusi.

HNonooOMenHast xpomatorpadus

Krnaccuduxanus 31eKTpoa0B: IEPBOro pojia, BTOPOTO PoOJia, PEIOKC-3IIEKTPOAbl, MEMOpaHHBIE
(MOHCENEKTUBHBIC) AJICKTPOIBI.

NuaukaTopHble 3JEKTPOIbl, 3JEKTPOAbl CPaBHEHUS, BCIIOMOTaTEIbHbIE AJIEKTPOIBI.
DneKTpOoJHbIE TPOLECCH B paCTBOpaXx.

DNeKTpUUecKOoe COMPOTUBIIEHUE PACTBOpA. Y IebHAsI U SKBUBAJIEHTHAS 3JIEKTPOIIPOBOJHOCTb.
[Ipsimast 1 KOcBeHHas KOHAYKTOMeTpus. KonaykromeTpruyeckoe TUTPOBAHUE.

Omnpenenenue BOAOPOIHOTO NMOKA3aTeNs C MOMOIBIO MOTEHIIMOMETPHUH.

Kynonomerpus.
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36. DaeKTporpaBUMETPHSI.
37. Amnepomerpus.
38. BoapTamnepomeTpus

9.1.3. IlpuMepHbBIii NepeYyeHb TeM ISl KOHCIIEKTOB CaMOINOAT0TOBKH

1. Tlpenmet ananutuyeckoi xumun. KadecTBeHHBIN U KOMTWYECTBEHHBIN aHanu3. Kiaccudukarus
METOJIOB aHaJIM3a: XUMUYECKHe, Gu3ndeckue, GU3NKO-XUMUIECKHE METOIbI. XapaKTePUCTHKU
METOJOB aHajau3a: Mpejen oOHapyKeHUs, NUarna3oH ONmpeaesieMbIX COJEp>KaHHil, OCHOBA,
npuMech. AHalIUTHYECKUN curHan. MHTEHCHBHOCTH M pa3pemaromas CrnocoOHOCTh
aHaIUTHYeCKOro curHajia. CeneKTUBHOCTb, CHEIMU(UUYHOCTh M IKCHPECCHOCTH METOI0B
aHanu3a. HampaBneHus pasBUTHUsS aHAIUTUYECKONM XUMMH.

2. Otbop, ycpenHneHnue mpoObl U B3siTUE HaBeCKH. Paznoxkenue (BCkpoiThe) MpoObl. Pa3noxkenue,
BBIJICJICHUE OINpPEEIsieMOro KOMIIOHEHTa M €ro KOHIEHTPUPOBAHHE XUMHUYECKUMH,
¢buznueckuMu U PU3MKO-XMMUYECKUMHU METOJaMH. Perucrpauus u u3MepeHHe BEIUYHHbI
aHanutuyeckoro curana. ®ox (urym). Pacuer pe3ynpTaToB aHanu3a. Y paBHEHUE CBSI3U.

3. I'panyunpoBounslii rpaduk. Koadduuuent uyBcrButensHocTd. TouHOCTH aHamM3a. AOGCONMIOTHAS
U OTHOCHTENIbHAs MOTPEIIHOCTh aHanu3a. Ilapamerpsl kauecTBa aHayn3a: MPABHIBHOCTD,
TOYHOCTH, BOCIIPOM3BOJUMOCTh U HaJekKHOCTh. Kinaccuduxarus norpeniHocTeil: cnydaifiHele,
rpyOsie, cucremarnyeckue. CTaHnapTHoe OTKIIOHEHUE. DUZUKO-XMMUYECKHE METObI aHAIN3a U
ux npeumyiiecta. Knaccupukanus (u3MKO-XUMHYECKHX METONOB aHanuza. lIpsimbie u
kocBeHHbIe DXMA. Dranmonusie u 0Oe3dtanroHHble PXMA. OCHOBHBEIE METOJBI
KOJMYECTBEHHOT'O ONPEAEICHUs: METOA I'PaJlyupOBOYHON (PYHKIMU (CTaHAAPTHOH cepuu),
METOJ CTaHIaPTOB, METOJ] CTAaHJAAPTHBIX 100aBOK.

4. CnexTpbl M uUX xapakTepucTuku. CHexTpaiabHble METOJABl aHaJIW3a: 3MHCCHOHHBIE,
pedpakinoHHbie, abcopOIMOHHBIE, METOABl paccesHus. ONTHYECKUE METOJBl aHAJIHN3a.
Bo30yxnaennoe coctossHue atoMoB. CrekTpaibHble JTUHUU. CHEKTpPHl UCHYyCKAaHUS U
MOTJIOIICHHUSL.

5. ATOMHO-3MHCCHOHHAs CIIEKTPOCKONHA. MOHOXpoMaTH3anus U3nydeHusi. MeTo bl perucTpanuu
crexkTpoB. KonnuecTBeHHBIH U kKadecTBeHHBIH aHanu3 B ADC. AToMHO-aOcopOunoHHAs
cnektpockonusi. Ontuueckass minoTHocTh. KonuuectBenuoiii ananu3z B AAC. Mertoabl
MOJIEKyJIIpHO-abcopOironHoro ananu3a. Konopumerpus. Koadoumuent npomnyckanus. 3akoH
byrepa-Jlam6epra-bepa. Monsipusbiii ko3¢ dunrenTt nornomenus. MeTo1bl KOJTUYECTBEHHOTO
aHanu3a B OTOKOJIOPUMETPHU

6. Xpomarorpacdusi. AGcopOuus, agcop6buus. IlogBwkHas u HemoJaBWXXHas ¢a3za.
Xpomartorpaduueckas kKojoHka. Kmaccupukanus xpoMmarorpaguueckux METOJOB aHAIU3A.
CrniocoObl ipoBeaeHusl XxpoMarorpaduu: GpoOHTATbHBINA, BHITECHUTEIbHBIN, MTPOSBUTEIbHBIN.
["a30-xuakocTHast Xxpomarorpadus. YCTpoOMCTBO U MPUHIMIT pabOThI Ta30BOT0 XpomaTtorpada.
HerektupoBanue B xpomartorpaduu. KauecTBeHHBIH XpomaTorpaduuecKkuil aHaus.
Xpomartorpadguueckue nMuku. Xpomarorpamma. Bpems u 06beM yaep>KMBaHUS BeIlECTBA.
MeTtoap! konuuecTBeHHOro aHanusa B I KX,

7. BymaxkHast pacmpeaenuTenbHas xpomaTtorpadus: BocxXoAsiias, HUCXOAAIIas, paguaibHO-
pacnpenenutenbHas. Kosddunuentsr nogsuxHoctu. KauecTBEHHBI U KOJTMYECTBEHHBIN
aHanmu3 B OyMa)XHOM Xpomartorpaduu.

8. Teopust pacTBopoB 31eKTpoauToB. KoapduuneHTsl akTUBHOCTH, HOHHAS CUJIa PacTBOPA.
Onextpocrarnyeckas teopus ebdas-Xwokkens. Knaccupukanus 31eKTpoaoB: IEPBOro poja,
BTOPOT'0 pPOJA, PEAOKC-3JIEKTPOAbl, MeMOpaHHbIE (MOHOCEIEKTUBHBIC) JIEKTPOMIBI.
NHAMKATOpHBIE 3JIEKTPOJbI, 3JIEKTPOIAbl CPaBHEHHUS, BCIIOMOTATEJIbHBIE 3JIEKTPOIBI.
DJEeKTPOIHBIE MPOLIECCHl B PacTBOPAX.

9. DnexTpuyeckoe CONPOTUBICHUE PACTBOPA. Y AelbHasi U SKBUBAJICHTHAS 3JICKTPOIPOBOIHOCTb.
[Tpsimast u KocBeHHast KOHAYKTOMeTpHs. KonaykroMmerpuueckoe TutpoBanue. OnpeneneHue
BOJIOPOJIHOTO TIOKA3aTeNs ¢ HOMOIIBIO TTOTEHIIMOMETPHH.

9.1.4. IlpuMepHbIii NepeyeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

1. WnguBuayanbHoe 3ananue "lIpuroroBinenne ctaHaapTHbIX pacTBopoB'. 1. Jlo kakoro oobpéma
HY>KHO pa30aBuTh pacTBOp, coaepxkamuii 25 v CuSO4, uroOsl MosipHAsT KOHICHTPAIUS
SKBHUBAJICHTA MOJy4eHHOTO pacTBopa Obuta 0,5H? 2. OnpeneauTs TUTP, MOJSIPHYIO U
HOPMaJIbHY0 KOHLIEHTPALHI pacTBOpa, B KOTOpOM coaepkutcsi 90% a30THOM KHUCIOTHI
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(rutotHOCTH 1,84 T/CcM3 ).

2. UnnuBuayansHoe 3amganue " MeTtoa crangapTHhIX cepuil B ¢hoTtomerpun". s onpeneneHus
npumecu xenesa (I11) B KoHIEHTpUPOBAaHHOW CepHON KHUCIOTE | T KUCIOTHI TOMECTUIN B
MepHYy10 koJI0y BMecTUMOCTbIO 100 M, 100aBUIM peareHT JJs MOJIyYEeHHS! OKPaIlIeHHOTO
COCAMHEHHUSA W JOBEIU IO METKH NUCTUIIUPOBAHHON Bonoil. OnTuueckas MIOTHOCTh
MOJY4YEHHOTO pacTBopa cocraBuia 0,56. [{ng ctaHgapTHBIX pacTBOPOB, conaepxkamux 10, 20, 30
1 40 23 mr Fe B 100 mi1 B TeX e yCIOBUAX ONTHYECKAs MIIOTHOCTH cocTaBmia: 0,16; 0,32; 0,49;
0,63. Onpenenute MacCOBYIO JIOJIIO JKeJie3a B KUCIIOTE.

3. UnnuBuayaneHoe 3anmanue "3akoH byrepa-JlamGepta-bepa". 1. Beruucnure ontuueckyio
MIOTHOCTh pacTtBopa xmopuaa meau (II) ¢ xkonmentpamueir 0,01 Moas/m ¢ ToAMMHOMN
noryiomaromiero cios 1 cm. Momspubiit ko3 duruent noraomenus paseHn 100. 2. MonspHbIit
KO3 (HUITMEHT MOTJIONMICHUST KOMIUIEKCHOTO coenHeHus xene3a npu 580 um pasen 6*10(3) .
PaccuntaTh ontudeckyto mioTHOCTh 3*10(-5) MoJIb/T pacTBOpa KOMIUIEKCA, U3MEPEHHYIO TIPH
580 HM B KIOBETE IIMHOM 2 CM

4. NUunuBuayanbHoe 3amanue "Pa3znenenue um uaeHTU(UKAIUSA BEIIECTB METOJIOM OyMaKHOU
xpomatorpadun". [Ipu ananuze cmecu ra3oB ObUTH OOHAPYXKEHBI 2-METUIITNIEHTAH, METHIIAMUH,
2-meTwiOyTaH ¥ niponad. [1nomans ux MUKOB Ha XpoMarorpamme coctaBmia 132, 84, 219 u 114
MM2 COOTBETCTBEHHO. B cmech Obl1 100aBlieH reKCaH B KauecTBE BellleCTBa-CTaHAapTa C
koHneHTpanuer 10 mr/n. Ilmomane muka rekcana coctaBuia 126 mM2 . Paccuurarth
KOHIIEHTPAIIMIO KOMIIOHEHTOB B IIP00O€, YUYUTHIBAs, YTO KaTUOPOBOUYHBIE KOAI(PDUIIMEHTHI 1JIsI
ATUX BelecTB paBubl 1,13, 1,26, 1,32 1 1,48 cOOTBETCTBEHHO.

5. UuaguBuayansHoe 3amanue "MeToa aOCONIOTHOW KaJUOPOBKHM B Ta30KHIKOCTHOM
xpomartorpadun". [ns ompeneseHus aMUHOYKCYCHOW KHCJIOTBI METOJAOM TOHKOCIOWHOM
xpoMatorpaduu MPOBEIN aHAIWU3 CTAaHJAPTHBIX 00pa3moB ¢ Macco kuciaotsl 5,10,15 Mkr,
conepxxamuxcs B 0,01 M. Ha niacTuHKe MoJydrsiv IJI0Maau OKpalieHHbIX 30H 14,1; 23,6;
36,2 mm2 . HaBecky maccoii 1,008 r pacTBopuiau B MepHOU K0i10e BMecTUMOCThIO 100 mut.
3arem 0,01 ma pacTBopa xpomaTtorpadupoBaiu W MOJYYHJIH TATHO TIomanpo 18,6 Mm2 .
Onpenenute MacCOBYIO 100 KUCIOTHI B aHAJIM3UPYEMOM HABECKE.

6. MupuBuayansHoe 3ananune "Onpenenenue pH pactBopa". Berunciure pH BOIHBIX pacTBOPOB
npu 298 K: a) 0,04M ; 6) 0,04M + 0,02M .

7. NunuBuayanbHoe 3a1anue "Pacuer anekTponpoBOAHOCTH pacTBopa'. PaccunTainTe MOJISIPHYIO
Y SKBUBAJIEHTHYIO 3JIeKTponpoBoHOCTH 4% pactBopa AgNO3 npu 293 K, ecnu ero mioTHOCTh
1,0327 -10*3 kr/mM3 , ynenpHas 3J€KTPONpOBOAHOCTH 2,187 Cm/Mm.

8. MunuBunyanbHoe 3ananue "KoHaykToMeTpuueckoe TuTpoBaHue". PacTBOp CONSHOM KUCIIOTHI
o06beMoM 10 M1 mepeHecnu B MepHyto Kosi0y oobemom 250 mu. [lociie noBeneHus 10 METKH
BOJI0M 10 MJI MOJMy4EHHOTO pacTBOpa OTTUTPOBAIM KOHIAykTOMeTpudecku 0,1M pacTBopoMm
rugpokcuaa HaTpus. OnpeaenuTb MacCOBYIO JOJIO0 KUCIOTHI B UCXOJAHOM PAacTBOPE, €CIIU €0
IUIOTHOCTH cocTaBuiia 1,2 r/mi.

9.1.5. Tembl 1a00paTOPHBIX padoOT

[TpuroroBneHne CTaHAAPTHBIX PACTBOPOB

OnpezneneHre KOHIIEHTPALUH BELIECTB METOAOM (OTOMETPUN

Paznenenue u uneHTH(UKALNS BEIIECTB METOIOM OyMakHOM Xxpomarorpaduun

Onpenenenue KOHUEHTpAIMM BEHIECTB METOJaMH KHCIOTHO-OCHOBHOTO U
MOTEHIIMOMETPUIECKOT0 TUTPOBAHUS

L=

9.1.6. IIpuMepHbIii IepedeHb TeM JIA BHICTYIIEHHS (I0KJIa1a) HA 3aHSATUHN

HK-cniekTpockonusi.
JI*OMMHUCIIEHTHBIN aHAN3
TypOunumerpust

Hedenomerpus

PeHTreHoBckast CrieKTpoCKOnus
0’Ke-CIEKTPOCKOIHS

Ocanounas xpomaTorpadus
HNonooOMenHast xpomatorpadus
['enpniponukaromias xpomarorpadus
Kynonomerpus

SN b WD —

—_—
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11. DnekTporpaBUMeTpus
12. BonsTamnepomeTpus
13. IMonsporpadus

14. OIIP

15. AMP

16. Tutpumerpus.

9.1.7. lIpuMepHBIH NepevYeHb TeM AJIsi MyJIbTHMeINHHBIX NPe3eHTAIHI

NK-cniekrpockonus.
JI*OMUHHUCIIEHTHBIA aHaIn3
TypOuaumerpus
Hedenomerpus

PeHTreHoBCKast CHEKTPOCKOHS
07K€-CIIEKTPOCKOIHS
Ocanounas xpomarorpadus
HonooOmeHHast XxpomaTorpadus
['enpnponukatomias xpomarorpadus
10. Kynonomerpus

11. DnexrporpaBUMeTpuUs

12. BonbramnepoMmeTpus

13. Tonsiporpadus

14. DIIP

15. SAMP

16. Tutpumerpus.

A SRR Y

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMe, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYEeT BBISICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAWBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

I[JISI JUI C OrpaHUYCHHBIMU BO3MOXKHOCTIAIMH 3O0pPOBbd W HHBAJIHUAOB HNPCAYCMOTPCHBI

CornacogaHa Ha noptane Ne 60063 22



JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEPHAJIbI, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.
Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0yvaromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, THCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO allapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJdA JUIl ¢ OrpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. [ Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IPEJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHMBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMH
310POBbS U WHBAIHAOB MO AUCHUILIMHE MPEAycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNITUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMU cJIyXa:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JIA JIUL € OT'PAaHMYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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