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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHUE TEOPETUUYECKHUX MPECTABICHUU O CBOWCTBA BEUIECTB MU MAaTEPHUAIOB,
MIPUMEHSAEMBIX B MIPOU3BOACTBE JIEKTPOHHBIX CPEJICTB U METOAAX aHAIM3a B LEJAX OLIEHKU UX KauyecTBa.

1.2. 3agauy AUCHUILIUHBI

1. N3ydyeHue CBOMCTB BEUIECTB M COCTaBa MAaTE€pPHUAIOB, MPUMEHIEMBIX IJsI MPOU3BOJACTBA
ANEKTPOHHBIX CPECTB.

2. ®opMupoBaHUE MIPEACTABICHUN O METOAaX XUMUYECKOTO U (PU3UKO-XMMHUYECKOTO aHAIH3a.

3. M3yueHune METOI0B KaYE€CTBEHHOTO U KOJIMYECTBEHHOT'O COCTAaBa BEILIECTB U MATEPHAIIOB.

4. ®opmupoBaHUE HABBIKOB SKCIIEPUMEHTANIbHBIX UCCIIEIOBAaHUN aHallM3a BEIIECTB U MaTepUasoB,
HCIOJIb3YEMBIX JJIsl IPOU3BOCTBA 3JIEKTPOHHBIX CPEJCTB.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumunel: b1.B.02.05.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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I1K-1. Criocoben
CTPOUTH NPOCTEMIIINE
¢uznueckue u
MaTeMaTHYECKUe
MOJIETIN CXEM,
KOHCTPYKLHUH U
TEXHOJIOTMYECKUX
IIPOLIECCOB JIEKTPOHHBIX
CPEICTB Pa3INYHOIO
(YHKIIMOHAJILHOTO
Ha3HA4YEeHUs], a TAKKeE
HCIIOJIb30BaTh
CTaH/IapTHbIE
IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

[1K-1.1. 3HaeT crmocoOb!
CO3JaHUs ITPOCTEUILINX
bu3HUecKuX u
MaTE€MaTHYECKUX MOJEIIEeH
CXeM, KOHCTPYKIMM U
TEXHOJIOTMYECKHUX IIPOLECCOB
AIIEKTPOHHBIX CPE/ICTB
Pa3IU4HOTO
(YHKIIMOHAJILHOTO
Ha3Ha4YEeHMs], a TAaKKe
CTaH/apTHbIE IPOTPaMMHbIE
CpEeJICTBA UX KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

OrnuceIBaeT CBOMCTBA BEILIECTB U MATEPUAJIOB,
MIPUMEHSEMBIX JIJIs1 IPOU3BOJICTBA
AJIEKTPOHHBIX CPEJICTB

IIK-1.2. YmMeeT cTpouTh
buzndeckue u
MaTeMaTHYeCKHe MOJIETU
y3JI0B ¥ OJIOKOB ITPUOOPOB

OmpenenseT METOIbI aHAIN3a B IEJISIX OIICHKH
KadecTBa BEIIECTB U MAaTEPHAIIOB,
HCIIOJIB3YEMBIX ISl IPOU3BOJICTBA
AIIEKTPOHHBIX CPEJICTB

IIK-1.3. Bnaneet HaBBIKaMU
KOMITbIOTEPHOTO
MOJEJIUPOBAHUSA

Brnaneetr HaBbIKaMM SKCIIEpUMEHTATbHBIX
UCCIIEI0OBaHUM, NHTEPIIPETUPYET PE3YIILTATHI
JKCIIEPUMEHTA

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4SOHOM JIeITeIbHOCTH
. Beero |Cemectpsl
Bunbl yueOHOI nesTenbHOCTH
4acoB |3 ceMecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 70 70
JIeKk1IMOHHBIE 3aHATUSA 18 18
[TpakTHueckue 3aHITHS 36 36
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOMINXCs, B T.4. KOHTAKTHasI 38 38
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasareieM, BCero
ITonroroBka K 3a4eTy ¢ OLICHKOM 8 8
Harnncanne KoHCIEKTa CaMONIOATOTOBKHU 6 6
IToaroroBka K TECTUPOBAHUIO 7 7
BrlnonHeHne MTHAMBUAYAIBHOTO 3a1aHUS 5 5
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 4 4
Hanucanue otdera no naboparopHoii pabote 4 4
[ToaroroBka K BBICTYILICHUIO (TOKJIAMY) 2 2
[ToaroroBka MyJIbTUMEIMMUHON MPE3ECHTALIUN 2 2
O0mas TpyA0eMKOCTh (B 4acax) 108 108
Oo0mas TpyroemMkocTh (B 3.e.) 3 3
5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH
3
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CTpyKTypa ITUCIUIUIMHEI IO pa3jenaM (TeMaMm) W BUJaM y4eOHOH JeATEeIbHOCTH IMPHUBEICHA B
tabymue 5.1.
Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlexk. Cam. Bcero
Haspanwst pa3nenoB (Tem) JUCHMILIAHBL | 3aH., Hpar. | JIad. pab., | gacoB (6e3 PopwmHpyemie
3aH., 9 | pao. KOMIICTCHITHH
q q HK3aMeHa)
3 cemecTp
1 OCHOBBI aHAJIMTUYECKON XMMHH. 2 - - 3 5 TIK-1
Knaccudukanus MeTo10B aHaIu3a.
2 OCHOBHBIE ATalbl aHAJIA3A. 2 4 4 6 16 TIK-1
Matemarudyeckasi TOYHOCTD PE3yJIbTaTOB
aHaJIn3a U OI[CHKA X KauyecTBa.
3 Ou3uKO-XUMHUYECKHUE METOIEI aHAJIN3a 1 - - 3 4 I1K-1
u ux knaccudukanus. O0mme MeTo bl
KOJIMYECTBEHHOTO OTPE/IEICHUS
BEIIECTB.
4 CrekTpajibHble METO/Ibl aHAIH3A. 4 8 4 6 22 TIK-1
5 Xpomatorpaduueckue MeTO b 3 8 4 8 23 [IK-1
aHaju3a
6 DIEKTPOXMMHUYECKHUE METO/IbI aHAIIN3a 6 16 4 6 32 I1K-1
7 dpyrue meronasl aHanu3a - - - 6 6 [IK-1
Hroro 3a cemectp| 18 36 16 38 108
HUtoro| 18 36 16 38 108

5.2. Conep:xanue pa3esioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.U. IO JCKIIHSIM)
TpynoemMKocTb
(JIeKITMOHHBIE
3aHATHUSA), U

dopmupyembie
KOMIIETEHIINH

HazBanus paznenos (tem) | Comepxanue pa3aesinoB (TeM) AUCIUTUTHHBI
UCIUILINHEI (B T.4. TIO JIGKITUSIM)

3 cemecTp

1 OcHOBBI IIpeameT aHAIUTUYECKOW XUMUMU. 2 IK-1
AHAIUTHYECKOM XuMHH. |KauecTBEHHBIN U KOJIMYECTBEHHbBIN aHAIIN3.
Knaccudukanus metonos | Knaccudukarust METOI0B aHaIH3a!
aHanu3a. XUMHUYECKUE,

¢dusnueckue, pU3NKO-XUMUIECKHE
METOJIbI.

XapakTepUCTUKH METO/I0B aHAJIN3A:
npenen

OOHapyXeHUs, TMana3oH ONpPeIeIsIEMbIX
COZIEpKaHUM, OCHOBA, IPUMECh.
AHanutuyeckuit curiai. IHTEeHCUBHOCTh U
pasperniaromnas crioCOOHOCTb
AQHAIIUTUYECKOT0 CUTHAJIA.

CeneKTUBHOCTD, CIEUU(UIHOCTD U
AKCIIPECCHOCTh METOJOB aHAIM3A.
Hanpasnenus

pa3BUTHUS AHATUTUYECKON XUMUH.

Utoro 2
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2 OCHOBHBIE dTaIIbI
aHaju3a.
Maremarudeckas
TOYHOCTH PE3YJIbTaTOB
aHaJin3a U OICHKA X
Ka4yecTBa.

Ot60p, ycpenneHnue mpoObl U B3SITHE
HaBeCcKH. PasnoskeHue (BCKPHITHE) MPOOHI.
Pasnoxenue, BbIZICTICHHE OTIPENEISIEMOTO
KOMITOHEHTa M €r0 KOHIIEHTPUPOBAHHE
XUMHYECKHUMH, PU3UICCKUMU U (PU3HUKO-
XUMHYECKUMH

MeToAaMu. Peructpanus u usmepeHue
BEJIMYMHBI AHATUTUIECKOTO curHaina. Gox
(urym). Pacuer pe3ynbTaToB aHaau3a.
VYpaBHeHue cBsa3u. ['payupoBOYHBIN
rpaduk. KoaddummueHt 4yBCTBUTEIHHOCTH.
TouyHOCTB

aHanu3a. AGCOIIOTHAS U OTHOCUTEIbHAS
NOTPEIIHOCTh aHanu3a. [lapameTpol
Ka4yecTBa

aHaJM3a: MPaBUIBHOCTh, TOYHOCTH,
BOCTIPOM3BOJAMMOCTD U HAJIS)KHOCTb.
Krnaccudukanus norpemHocTei:
ciydaiiHble, rpyObIe,

cucremarnueckue. CtanaapTHoe
OTKJIOHEHHE.

[K-1

Htoro

3 ®Ou3MKO-XUMHUYECKHE
METOJIbI aHAIN3a U UX
kinaccupukanus. O6mue
METOJIBI
KOJIMYECTBEHHOTO
OIIPE/ICIICHUS BEIIECTB.

Du3NKOo-XUMHUYECKHE METObI aHaJIN3a 1
150:¢

npeumyiiecta. Knaccudukanus
(U3UKOXUMHUYECKHX METOJIOB aHATU3a.
IIpsimMble 1

kocBeHHbIe DXMA. DTalOHHBIE U
oe3nranonasie DXMA. OCHOBHBIE METOBI
KOJINYECTBEHHOI'O OIPEIEIICHUS: METOT
rpaayupoBOoYHON (pyHKIIMU (CTaHTAPTHOM
cepun),

METOJ CTAaH/IapTOB, METOJI CTAHAAPTHBIX
J100aBOK

IIK-1

HUroro

CornacoBaHa Ha noptane N2 70384




4 CrexkTpalibHbIe METO/IbI
a”ajau3a.

CHeKTphl U UX XapaKTEPUCTUKH.
CrexTpaibHbIe METO/bI aHATN3A:
OYMHCCHUOHHBIC, pe(hpaKIIMOHHEIE,
abcopOIIMOHHBIE, METObI

paccessHus. OnTHYeCKUe METObl aHAJIN3A.
Bo30y:x/1eHHOE COCTOSIHUE aTOMOB.
Crnekrpanbhble JIUHUU. CHeKTpbl
UCIIyCKaHUs U

NOTJIOUIEHUS. ATOMHO-I)MUCCHOHHAs
CHeKTpockonus. MoHOXpoMaTu3anus
U3JTyYEHUS.

MeTto1bl perucTpanuu CreKTpoB.
KosinuecTBeHHBIN U KAYECTBEHHBIN aHAIN3
B ADC.

ATOMHO-a0COpOLIMOHHAS CTIEKTPOCKOIIHSL.
Onrtuueckas oTHOCTh. KonuecTBeHHbBIN
ananu3 B AAC. Meronbl MOJIEKYJIIpHO-
abcopOuronHoro ananusa. Konopumerpus.
Koadduuument nmponyckanus. 3aKoH
Bbyrepa-Jlam6epra-bepa. Momnsipabiii

K03 punreHT

noriouieHusi. MeTo 1l KOJIM4ECTBEHHOTO
aHanmm3a B JOTOKOJIOPUMETPUHN

[K-1

Htoro

5 Xpomarorpaduueckue
METO/bI aHAIU3a

Xpomarorpadus. AbcopOrusi, ancopOoIus.
[TonBu>xkHas M HEMOJABMXKHAs (a3a.
Xpomatorpaguueckasi KOJIOHKA.
Knaccudukanus

Xpomarorpauyeckux MeTo/10B aHaJIH3a.
Crioco6b! npoBeieHUs XpoMarorpaduu:
(bpOoHTANBHBIN, BBITECHUTEIBHBIMH,
pOsIBUTENbHBIN. ["a30-kuaKOCTHAS
xpomarorpadus. YcTpoHCTBO U MPUHLIUI
paboThI ra30BOro Xpomarorpada.
JlerekTupoBaHue B

xpomarorpaduu. KauecTBeHHbIH
Xpomarorpaduyeckuii aHamus.
Xpomatorpapuueckue MuKH.
Xpomarorpamma. Bpems u

00BbeM ynep>KuBaHMs BelecTBa. MeTo bl
KOJINYECTBEHHOT'O aHaJIM3a B

KX .bymaxHas

pacripesienuTeNnbHas XpomaTorpadus:
BOCXO/JIAIIIIasl, HUCXOAILAs, paJuaibHO-
pacnpenenutenbHas. Koapduiments
HOJBM)KHOCTH.

KadecTBeHHBII 1 KONUYECTBEHHBIN aHAIN3
B

OyMmakHO XxpomaTtorpaduu.

IK-1

HUroro
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6 DIEKTPOXUMUYECKHE
METOAbI aHaJIN3a

Knaccugukarus 37eKTpo10B: IEPBOTO
poaa,

BTOPOT'O PO/a, PEIOKC-3JIEKTPOIBL,
MeMOpaHHbIC (MOHOCEIICKTHBHBIC)
AEKTPOIbl. IHAMKATOPHBIE JIEKTPO/IBI,
AJIEKTPO/IbI CPABHEHUSI, BCIOMOTATEIbHBIC
AIIEKTPO/IbI. DJIEKTPOJIHBIE ITPOLIECCHI B
pacTBopax. DIEKTPUUECKOE
COIPOTUBIIEHUE pacTBOpa. Y ieJbHast

Y DKBUBAJICHTHAS 3JIEKTPOIIPOBOIHOCTb.
[Tpsimast 1 KOCBEHHASI KOHIYKTOMETPHSL.
Konaykromerpuieckoe TUTPOBAHUE.
Omnpenenenre BOAOPOIHOTO [TOKA3ATENS C
MIOMOIIbIO
noTteHimomeTpu. [loTeHmomerpudeckoe
TUTPOBAHUE.

[K-1

Htoro 6

7 dpyrue meronsl
aHaJM3a

HK-cnexTpockonusi. JIIOMUHUCHEHTHBII
ananmus. Typounumerpus. Hedemomerpus.
PentrenoBckas cnekrpockonus. Oxe-
crektpockonusa. Ocagounas
xpomatorpadus. MoHooOMeHnHas
xpomatorpadus. ['enbrnpoHukaromas
xpomatorpadus. Kyigonomerpusi.
DNIEKTPOrpaBUMETPHUSI.
Boasramnepomerpusi. [lonsporpadusi.
OIIP. AIMP. Tutpumerpust.

IK-1

HUroro -

Uroro 3a cemectp 18

Hroro 18

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

Haspanwus paznenoB (Tem)
JUCITUTUTHBI

HanmeHnoBaHue npakTH4ecKuX
3aHATUHN (CEMHHAPOB)

TpynoeMKocTsb,
q

dopMupyembie
KOMIIETEHILIUH

3 cemecTp

2 OCHOBHBIC ATallbl aHAJIN3A.
MaremaTudeckass TOYHOCTh
pe3yIbTaTOB aHAIM3a U
OLIEHKA X KayeCTBa.

[IpuroTtoBneHune crangapTHHIX
pacTBOpoOB

IIK-1

Htoro

4 CnekTpalibHble METO/bI
aHaJIm3a.

Mertox cTaHIapTHBIX CEPUM B
dboromerpun

IK-1

3akon byrepa-JlamGepra-bepa

IK-1

Htoro

CornacoBaHa Ha noptane N2 70384




5 Xpomatorpaduueckue Paznenenne u unentuduxanms 4 IIK-1
METO/Ibl aHaIHU3a BELIECTB METOA0OM OyMa)KHOU
xpomatorpahuu
Metona abCONMFOTHOM KaTHOPOBKH B 4 TIK-1
ra30HJIKOCTHOM Xxpomarorpadun
HUtoro 8
6 DIIEKTPOXUMUYECKHE Omnpenenenue pH pactBopa 4 [TK-1
METO/IbI aHAIN3a PacueT >5ekTponpoBOAHOCTH 4 [IK-1
pacTBopa
KonaykromeTpuueckoe TUTPOBAHHE 4 IIK-1
[ToTeHMOMETPUYECKOE TUTPOBAHUE 4 [K-1
Hroro 16
Hroro 3a cemectp 36
Hroro 36
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabauia 5.4 — HaumeHoBaHue 1a00paTOpHBIX paboT
Hazpanus pa3nenos (tem) HaunmenoBanue naboparopusix | Tpynoemkocts, | DopMupyemble
JUCIIUTIAHBI pabot q KOMIIETEHIINH
3 cemecTp
2 OcHOBHBIE dTanbl aHayn3a. |IIpurorosneHune craHaapTHBHIX 4 IIK-1
MaremaTHueckasi TOUHOCTh pacTBOpOB
pe3yJIbTaTOB aHAIN3A U
OLICHKA MX Ka4ecTBa. Hroro 4
4 CnexTpalibHble METO/IbI OrnpezenieHre KOHIICHTPALIUU 4 ITK-1
aHaiu3a. BEIIECTB METOI0M (POTOMETPUHN
Hroro 4
5 Xpomarorpaduueckue Paznenenue n uneHTHdUKanus 4 [IK-1
METO/Ibl aHAIN3a BEIIECTB METO10M OyMa)KHOM
xpomatorpaduu
HUrtoro 4
6 DIEKTPOXUMHUYECKUE OnpeneneHre KOHIEHTPAIUU 4 [IK-1
METO/bI AaHAIH3a BEIIECTB METOIaMHU KUCIIOTHO-
OCHOBHOTI'O U
MOTEHIIIOMETPUIECKOTO
TUTPOBAHUS
Hroro 4
Hroro 3a cemectp 16
Hroro 16

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqbHasi padoTa

5.5. KypcoBoii npoekT / KypcoBasi pabora

Buaer caMmocTosTeNIbHOM paboThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU TIPEICTABIICHBI B

Tabnuie 5.6.

Tabmuua 5.6. — Buasl caMoCTOSTENbHON pabOTHI, TPYJ0EMKOCTh U (JOPMHUPYEMBbIE KOMITETEHIINN
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Bunsr

HaszBanus pasnenos . | TpymoeMkocTts, | DopMupyembie
(TeM) AMCHHITHHb CaMOCTOSTCIILHOU o KOMITCTCHIIIH DopMBI KOHTPOJIS
paboThI
3 cemecTp
1 OcHOBBI ITogroroska k 3auery 1 IIK-1 3auéT C OLEHKOMI
aHAJIMTUYECCKON XUMHH. |C OLCHKOM
Knaccupuranus Hanmcanne xoHCIEKTa 1 IIK-1 Koncmekr
MCTOIOB aHAJIN3a. CaMOIIOATOTOBKH CaMOIIOI'OTOBKH
IToaroroBka x 1 I1K-1 TectupoBanue
TECTUPOBAHUIO
Hroro 3
2 OCHOBHBIE ATalbl ITogroroBka k 3auery IK-1 3auéT C OLEeHKON
aHaam3a. C OIICHKOM
Maremaruyeckas Hammcanne kKoHCIIEKTa 1 IIK-1 Koncnekr
TOYHOCTb PC3YJIbTATOB |CcaMOIIOATOTOBKU CaMONOATOTOBKU
aHaln3a ¥ ONCHKA UX |\ TTonroToBKA K 1 IK-1 Tectuposanue
Kagecrsa. TECTUPOBAHUIO
Brinosinenue 1 IK-1 NuauBunyansHoe
WHMBUTyaIbHOTO 3aJJaHue
3aJJaHUs
[Toarororka k 1 ITK-1 JlaGopaTopHas
nabopaTopHoi padoTe, pabora
HamMcaHHUe OTYeTa
Hamucanue oTyera 1o 1 IIK-1 OtueT 1o
nabopaTopHoii paboTte nabopaTopHOI
pabote
Hroro 6
3 ®duzuko-xumuyeckue |[loaroroBka k 3adery 1 I1K-1 3a4éT C OIIEHKOHI
METO/IbI aHAJIN3a U UX | C OLICHKOM
KJ1acCH(UKALHSL. Hanucanue koHCEKTa 1 IIK-1 Koncnekr
OO6mue MeToBI CaMOIIOATOTOBKH CaMOIIOArOTOBKU
KOJIMYECTBCHHOI'O [ToaroToBka K 1 IK-1 TectupoBanue
OTPE/IENIEHNS BEMECTB. | 1ecTypoBaHMUIO
Htoro 3

CornacoBaHa Ha noptane N2 70384




4 CnekTpalibHble
METO/bI AaHAIM3A.

IToaroroBka k 3auery
C OLEHKOHN

[K-1

3a4éT C OLIEHKON

Hanucanne koHcnekra [IK-1 Koncnekr
CaMOIIOATOTOBKH CaMOTOATOTOBKHU
IToaroroska k IIK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue IK-1 NuauBunyansHOE
WHIUBUIYTHHOTO 3aJlaHue
3a/1aHus
[ToaroroBka k ITK-1 JlaGopaTopHas
nabopaTopHoOi padoTe, pabora
HamucaHue oT4yera
Hanucanue otuera no [K-1 Ortuer no
nabopaTopHoii pabote nabopaTopHOI
pabote
Hroro
5 [ToaroroBka k 3auety I1K-1 3a4éT C OIEHKOHI
XpomaTtorpadhuyeckue |C OIEHKOU
METO/bI aHAJIN3a Hanucanue koHCEKTa IIK-1 Koncnekr
CaMONOATOTOBKHU CaMOMNOATOTOBKHU
IToaroroBka x TIK-1 TectupoBanue
TECTUPOBAHUIO
Brimonaenune I1K-1 NunuBuayansHoe
WUHIAUBUAYATBHOTO 3aJlaHue
3a/laHus
ITogroroska k I1K-1 JlaGopatopHas
nabopaTopHOi paboTe, pabota
HaMMCcaHue oT4eTa
Hanucanue otuera no IK-1 Ortuer no
nabopaTtopHoO# pabore nabopaTtopHoOit
pabore
Hroro
6 Onextpoxumuueckue |lloaroroska k 3auety I1K-1 3auéT C OLEHKOMI
METO/bl aHATU3A C OLICHKOM
Hanucanue koHcriekra IK-1 Koncnekr
CaMOTOITOTOBKHU CaMOIOATOTOBKHU
IToaroroBka x I1K-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenune I1K-1 NupuBunyansHoE
WHINBUAYATHHOTO 3a/laHue
3a/laHus
[ToaroroBka k [K-1 JlaboparopHas
nabopatropHo# padore, pabora
HaIMCaHUE OTYeTa
Hanucanne otyera no IIK-1 Ortuer no
nabopaTopHoi paboTe nmabopaTopHOH
pabore

Hroro
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7 dpyrue MeToasl [ToaroroBka k 2 IK-1 BeicTymuienue
aHanau3a BBICTYIUICHUIO (toxnan) Ha 3aHATHH
(mokiany)
[ToaroroBka K 3auety 1 I1K-1 3a4éT C OIEHKOI
C OILICHKOM
IToaroroBka 2 I1K-1 MynsTumeauiHas
MYJbTUMEIUNHON Mpe3eHTalNs
MPE3eHTalUN
[ToaroroBka k 1 [K-1 TectupoBanue
TECTUPOBAHUIO
Htoro 6
Hroro 3a cemectp 38
Hroro 38

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunapl yueOHOI nesITeIbHOCTH
dopmupyemeble
Jlex. | Ilpak. | Jla6. | Cawm. DopMBbI KOHTPOJIS
KOMITETCHIINH
3aH. 3aH. pab. | pad.
ITK-1 + + + +  |BeicTyruienue (I0KIaa) HA 3aHATHH, 3a4€T C

oneHkol, MuauBunyansHoe 3ananue, Koncnexkr
caMonoJroToBkH, JJaboparopHas padora,
MynbsTumeauiinas npesentanus, OT4er no
nabopaTopHoii pabote, TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basuibHbIe OneHKH 1J1s1 (POopM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

o . MaxkcumanbHbIA
MaxkcumanbHbIA MaxkcumanbHbII
Oamn 3a mepuon | Beero 3a
@DopMBI KOHTPOJIA 6amt Ha 1-yto KT ¢| Gasun 3a nepuon
mexnay 2KT una | cemectp
Hayana cemectpa |mexnay 1KT u 2KT
KOHEI] ceMecTpa
3 cemecTp
BricTynnenue (qokiian) Ha 0 0 10 10
3aHATUU
3auéT c OLEHKOMN 0 0 30 30
WnauBuayanbHOE 3a7jaHKe 4 3 10
KoHcnekT caMonoaroToBKu 4 3 10
JlaGopatopHas pabota 2 2 5
TectupoBaHue 6 6 8 20
MynbsTUMeauitHas 0 0 10 10
pe3eHTalus
Otuer no nabopaTtopHOH 2 2 1 5
pabote
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HToro MakcumyM 3a nepuo 18 16 66 100
Hapacratomum ntorom 18 34 100 100

6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIHH KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYI0O U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymMmmBbl 0auIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OrneHnka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TaMYHO) (3a4TEHO) 90 — 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HEeyOBJIETBOPUTENBHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. ®u3uko-xuMHUYECKHE METOIBI aHaim3a: YueOHoe rmocodue / M. B. Tuxounona - 2017. 71 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7052.

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

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Konroxos, B. 0. MeTroas!l uccieoBaHusi MaTepUaIOB U MPOLIECCOB : yuyeOHOe Tocodue s
By30B / B. 0. Konioxos, U. A. T'oronaaze, 3. B. Mypra. — 2-e u3a., ucnp. u gon. — MockBsa :
N3natensrctBo lOpaiit, 2020. — 226 c. [DnexkTpoHHBIH pecypc]: — Pexum nocryna:
https://urait.ru/book/metody-issledovaniya-materialov-i-processov-454192.

2. Hukutuna, H. I'. Ananutndeckas XuMus ¥ GU3NKO-XUMUYECKHE METOABI aHAJIN3A | YUYeOHUK U
npakTukyMm i By3oB / H. I'. Hukutuna, A. I'. bopucos, T. . Xaxanuna ; nox penakuueit H. I
Huxkutunoii. — 4-e uza., nepepad. u non. — Mocksa : U3narensctBo IOpaiit, 2022. — 394 c.
[DMeKTpOHHBIH pecypc]: — Pexum pocTtyna:
https://urait.ru/book/analiticheskaya-himiya-i-fiziko-himicheskie-metody-analiza-488614.

7.3. Y4eOHO-MeTOANYeCcKHe MT0COOUS
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI

1. JlabopatopHble paboThI 0 XUMUU: YueOHO-MeToanueckoe nmocodue / E. B. Yukun - 2012. 78 c.
[DnexkTpoHHBIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/3020.
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2. ®OU3UKO-XUMHUYECKHE OCHOBBI TE€XHOJIOTUU 3JIEKTPOHHBIX CPENCTB: YueOHO-METOaUYECcKOe
rmocoowue JJ1si IPOBEACHUS MPAKTUICCKUX 3aHATHH U caMOCTOsITeIbHON paboTsl / FO. B. Pamomnonsa, A. A.
HBanos - 2017. 46 c. [DnekTpoHHBI pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6895.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnast aynuropusi: yueOHas ayJUTOpHUs JJIs IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THIA, YuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEIIeHHE [JIs MPOBEACHUS] TPYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTaluu;
634050, Tomckast obnacts, r. Tomck, Jlennna npocnexr, 1. 40, 423 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- TeneBuzop LED 47";

- CucreMa MUKPOKJIMMATA,

- MarauTHO-MapKepHas J0cKa - 2 1IT.;

- [Ikad;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlabopaTopusi xumuu: ydeOHass ayJUTOPUS IJIs MPOBEICHUS 3aHSATHH MPAKTUUECKOTO THUIIA,
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ydyeOHasi ayIuTOpHs AJIs MPOBEJCHUs 3aHSATHUN J1aOOpaTOpPHOro TuUMa, yueOHas ayquTOpuUs i
MIPOBE/ICHUS 3aHITHI CEMUHAPCKOTO THIA, TOMEIIEHUE ISl IPOBEACHUS TPYIIOBBIX U MHAUBHUIYaIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 424 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- Ph-metp mopratuBHbIif;

- AHanu3aTop KUJIKOCTH;

- Becwl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cucrema BEHTUIISIINM;

- MaruuTHo-MapKepHas J0CKa;

- CteHka yryioBasi CO CTEKJIOM;

- lIkad BBITSHKHOIM;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas ob6nacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIONIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIMHBI 1JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMalmy B JOCTYIHBIX (opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aALMH U3YUeHUs!
JTUCIUTINHBI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

[[J'IH OLOCHKHU CTCIICHHU C(bOpMHpOBaHHOCTH " YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a ,Z[I/ICI_II/IHJII/IHOﬁ

KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi pasneinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUILIAHEI KOMIIETCHIINH
1 OcHOBBI aHATUTUYECKON IK-1 3auét c ouenkoil  |Ilepedenp BonpocoB s
xumuu. Knaccuduxanus 3ayeTa C OLEHKOMN
MCTOJIOB aHAJIM3a. Koncnekr [IpuMepHBIii IepeyeHs TeM
CaMOIIOATOTOBKH | ISl KOHCIIEKTOB
CaMOIIOATOTOBKH
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBLIX 3aJaHUN
2 OCHOBHBIE dTalbl aHAJIN3A. IIK-1 3auér c ouenkoil  |IlepedyeHp BonpocoB s
Maremaruueckasi TOUHOCTh 3a4era ¢ OLCHKON
pe3yIbTaTOB aHa/IM3a U OLICHKA NunuBunyansHoe |[IpuMepHBIil nepeueHb
X Ka4eCTBa. 3aJlaHue BapUaHTOB MHIUBUAYAIBHBIX
3aJaHuN
Koncnekr [IprMepHBIil IEpedYeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
JlaGopaTopHas Tembl m1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
Otuer 1o Temsbl 1abopaTopHbIX padoT
nabopaTopHOH
pabore
3 ®uzuko-xumuueckue metoasl |I1K-1 3auét c ouenkoil  |IlepedyeHb BonpocoB s
aHanu3a 1 uxX Kiaccudukanus. 3ayeTa C OLEHKOM
OO0mue MeTobI KoHncnekr [IpuMepHBIil nepeyeHs TeM
KOJM1CCTBEHHOT'O ONPEACICHUAA CaMOITOJATOTOBKH  |IIUIST KOHCIIEKTOB
BCIIICCTB. CaMOITIOJATOTOBKH
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
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aHaJIn3a

4 CrexkTpalibHbIe METO/IbI ITK-1 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
aHaau3a. 3a4eTa ¢ OLCHKON
NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3aJjaHue BapHAaHTOB WHAMBHUIYaJIbHbBIX
3aJaHuN
Koncnekr [IpumepHBIil nepeueHsb TeM
CaMONOJATOTOBKU | /ISl KOHCIIEKTOB
CaMONOJATOTOBKHU
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
5 Xpomatorpaduueckue ITK-1 3auér ¢ onenkort | [lepeuenn BOmpocoB Jist
METOJILI aHaIN3a 3a4eTa ¢ OLlEHKON
NunuBunyansnoe |[IpuMepHblil mepedyeHb
3aJjaHue BapHAaHTOB WHAMBHUIYaJIbHbBIX
3aJaHUuN
Koncnekr [IpuMepHBIii IEpeyeHs TeEM
CaMOMNOJATOTOBKU | JIJIs1 KOHCIIEKTOB
CaMONOJITOTOBKHU
JlabopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
Oruer 1o Tembl 1abopaToOpHBIX paboT
nabopaTopHOi
pabote
6 DnexTpoxumuyeckne Mmetoasl |I1K-1 3a4éT C OLIEHKOH [Tepeuens BOIpOCOB IJ1st

3ayeTa C OLIEHKOU

WuauBunyanbHoe |IIpumepHblit nepedeHb

3aJjaHue BapHAHTOB WHAUBHIYaJIbHbBIX
3aJaHUN

Koncnekr [IpuMepHBIii IEpeyeHs TeEM

CaMOMOJTOTOBKM | /17151 KOHCTIIEKTOB
CaMOMOJTOTOBKH

Jlaboparopnas Tembl 1a0opaTopHBIX pabOT

pabota

TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM

Ortuer no Tembl 1a00paTOPHBIX padoOT

nabopatopHoOit

pabote
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7 dpyrue meronasl aHainu3a [K-1 BricTynenue [IpuMepHBIii IepeyeHs TeM
(mokyan) Ha JUTSL BBICTYTUIEHUS (HOKIIa1a)
3aHATUN Ha 3aHATUU

3a4éT C OIlEHKOH [lepeuenb BOIIPOCOB IJIst
3a4eTa C OLEHKOMI

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI

Mynbsrumenuitnas | IIpuMepHBIN IepedeHb TeM
IIPE3CHTALNS JUISL MYJIBTUMEIUAHBIX
Mpe3eHTalNI

[xana oneHku cCHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBKa TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 32 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIH
CYMMBI 0aJUTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE yCHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopo11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO cojiepKaliue YCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHbBIE coJieprKaIime coJIeprKaIue
CyMMBI 0ajuioB | mpoOIeMbl 3HAHUS OTJICIbHBIE OT/ICTbHBIE
poOeIbl yMEHUe poOeITbI
MPUMECHECHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCHELIHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH C(pOPMUPOBAHHOCTH KOMIIETEHIUI MTpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIHH

2 He nmeeT He0OXOIMMBIX TIPECTABICHUN O MPOBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBeHNt. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU UM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OTIPE/ICTICHHON HayKe, OTPacIH Wik 00BbeKTaM, y3HaeT B
TEKCTaX, M300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpararecs 111 0oJiee NeTaTbHOTO €r0 YCBOSHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT

(YZIOBIIETBOPUTENBHO) |M3YUEHHBIHN 3JIEMEHT COIEP KAHUSI PEIPOAYKTUBHO: IIPOU3BOIBHO

BOCIPOU3BOJAUT CBOU 3HAHHS YCTHO, MUCbMEHHO WJIH B JEMOHCTPUPYEMBIX
NEeNCTBUIX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT

I/13y‘{eHHLII\/'I 9JICMCHT COACPIKAHUSA CUCTCMHO, IPOU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOU3BOJUT CBOU 3HAHUSA YCTHO, IMCbMCHHO NI B ICMOHCTPHUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCIKIY 3THM
9JICMCHTOM U APYTUMHU JJICMCHTAMU COACPIKAHUA NUCHUIIIINHBI, €TO
SHAYUMOCTD B COACPIKAHUN JUCHUIIINHBI.

10.

11.

12.

13.

14.

15.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

. Hactp cpenHeii mpoObI, Macca KOTOPOH M3MepeHa Ha aHAIUTHYECKHUX BEcax - 9TO... ) HaBeCKa;

0) mpoba; B) cMeck; T) Macca

. Ilocne aTana peructpaiuvi U USMCHCHUS BCIIMYMHBI AHAJITUTUYCCKOI'O CUTHAJIA CIICAYCT ITall... a)

BBIJICJICHHE OIPEEIsIEeMOr0 KOMIIOHEHTa; 0) pacueT pe3yIbTaToB aHAIHM3a B) PA3JI0KECHUE WU
BCKPBITHE MTPOOBI; T) MOATOTOBKHU MPOOHI.

. Kak mepeBectu mpoOy B pacTBOp, €ciii OHa HepacTBopuMa? a) HArpeTh; 0) U3MEIbUYUTH; B)

IIEPEBECTU B JJPYro€ XUMUYECKOE COEAMHEHNUE; ') IEPEBECTU HEBO3MOXKHO.
[Tonryuenune OIM3KUX MO 3HAYEHUIO PE3YJbTATOB MPHU MOBTOPHBIX U3MEPEHUSX — ITO... Q)
HAJICKHOCTb; 0) BOCIIPOU3BOJAMMOCTD; B) IPABMIIBHOCTD; ') TOYHOCTb.

. Haumenspmiee konnuecTBo (Macca, KOHIEHTPALUs), IPH KOTOPOM BEIIECTBO OOHAPYKUBAETCS

JAaHHBIM METOJIOM BO BCEX MOBTOPHBIX OMBITaX — 3TO... a) Mpeesl 00HapYyKeHUs; 0) mpenen
pearupoBaHus; B) IUAMA30H ONPEACIICHHUS; T) AUANa30H COJIepKAHUSL.

. OHpCI[CJIHeMOG BCIIIECTBO HA3BIBACTCS INIABHOM COCTaBHOM 4aCTbhIO, €CJIM €TI0 MacCoBas JOJIA: a)

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

. TexHUYeCKUH, YUCTHIN, XUMHUYECKU YUCTBIA, 0COO0 YMCTHIN, YACTHIN I aHATU3a — 3TO... a)

XapaKTePUCTHKH aHajK3a; 0) XapaKTEepUCTUKH CUTHAJIOB; B) HA3BaHUSI METOOB; ') MAPKHPOBKHU
BEIIECTB.

. CBOMCTBO BelIeCTBa, MO3BOJISIONIEE OOHAPYKUThH €T0 UIH U3MEPUTH €ro KOIUYECTBO - ATO... a)

AmnanoroBslii curnan; 6) Juckpernsiii curnan; B) LluppoBoit curnan; r) AHaIuTHYECKUN
CHUTHAJL

. KonuuectBennoe COACPIKAHUC CKOJBbKHX 3JJICMCHTOB MOXHO ONPCACIUTL MCETOAOM

aTOMHOA0COPOIIMOHHON CIIEKTPOCKONUH o HOBpeMeHHo0? a) 1; 6) 2 ; B) 3 ; r) MHOkecTBO 10.
3akon byrepa-JlamOepra-bepa mo3BoisisieT HaTH... a) Maccy pacTBopa; 0) ONTHUUYECKYIO
IUIOTHOCTD; B) IJTMHY BOJIHBI I10/1aBAEMOT0 U3TYUYCHHUS; T) BpeMs IPOTEKAHUS PEaKIUH.

Kakoil n3 cmekTpaibHbIX METOJOB OCHOBAH Ha MOTJOUICHUH M3JIYYCHUS MOJEKYyJIaMH
AQHAJIM3UPYEMOTO BEIECTBA WM CIOXKHBIMU HOHAMH? a) ONTUYECKHU; 0) AaTOMHO-3MUCCHOHHAs
CHEKTPOCKOIHS; B) aTOMHO-a0COPOLIMOHHAS CIIEKTPOCKOIUS;T') MOJEKYJIISIPHO-a0COpOIIMOHHBII
aHaus.

OCHOBHBIMH y3JIaMU PUOOPOB B aTOMHO-3MUCCHOHHOM CIIEKTPOCKOIHH SIBISIOTCS: UCTOYHHUK
BO30YXXJIEHHS, CIIEKTPAJIBbHBIM NPUOOp M ... a) UCTOYHUK MUTAHUsA; O0) OJIOK perucrpamuu
U3JIY4YCHUS; B) TEHEPATOp UMITYJIbCOB; T') HET BEPHOTO BapHaHTa OTBETA.

MeTton xpomaTorpaguueckoro aHaausa, Ipu KOTOPOM B PACTBOP J00ABISIOT ONpPEACIICHHOE
KOJINYECTBO CTAHIAPTHOTO PacTBOpa, COJEPIKAILEr0 TAKOMW K€ KOMIIOHEHT — 3TO: a) METOJ
CTaHJApTOB; 0) METO/] CPABHEHHUS; B) METOJl HOPMUPOBKH; ') METOJ CTAaHIAPTHBIX T00ABOK.
O0bem, MponyIeHHBIH Yepe3 XpoMaTorpaduuecKyro KOJIOHKY OT MOMEHTa BBOJA IPOOHI B
HOJBMXHYIO a3y A0 MOMEHTA BBIXOJa U3 KOJOHKH 30HBI BEHIECTBA C MaKCHMaJbHOMH
KOHI[CHTpAIUe — 3TO... a) 00beM 3alepkuBaHus; 0) MOJAPHBIN 00bEM; B) KOJIUYECTBO
OIPEEIIIEMOI0 KOMIIOHEHTA; T') 00BbEM YAEPKUBAHUS.

[To mpuMeHsieMOW TEeXHHKE pa3JeJICHUS] CMECH BEIIECTB BBIJCISIIOT CIeNyIolue
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16.

17.

18.

19.

20.

~ o

10.

11.

12.

13.

14.
15.

16.

17.
18.
19.
20.
21.

XpoMatorpaduyecKre METOIBI: a) KOJIOHOYHAsI XpomaTorpadusi, TUIOCKOCTHAs XpoMaTorpadusi;
0) pacmpenenutenbHas Xpomarorpadus, MIOCKOCTHas Xpomatorpadus; B) KOJTOHOUHAs
xpomatorpadus, MOHOOOMEHHass Xxpomartorpadus; r) MpoHHKawmas Xpomartorpadus,
ocajiouHasi XxpomaTtorpadus.

OcHOBHBIEC TTapaMeTPhI XpoMaTOrpapuIecKoro nukKa: a) 00bem, MUprHa; 0) BHICOTA, IJIOIIA/Ib;
B) IUIOTHOCTb, TUTOIIA/b; T) ITUPHUHA, BHICOTA.

Konnykromerpuueckuii MeTo aHajiu3a OCHOBAH Ha 3aBHCHUMOCTH 3JIEKTPOIPOBOAUMOCTH
pacTBOopa OT ... a) MJIOTHOCTH pacTBOpa; 0) BOJOPOMHOTO TMOKa3aTeas pacTBOpa; B)
KOHIIEHTPAllUU MOHOB; T') CONPOTHUBIICHUS PAacTBOpA.

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

[ToTeHIImOMEeTpHUYECKOE TUTPOBAHUE OCHOBAHO HA XMMHYECKOW PEAKIIMH, TPOTEKAOIIEH MEXKIY
AHAJIM3UPYEMBIM BEIIECTBOM U ... a) BHEIIHUM pacTBOpOM; 0) BHYTPEHHUM pPacTBOPOM; 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 IPUPOJIBL.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

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

METO/IOB aHaJIN3a: XUMHUECKue, (hru3ndeckue, GU3NKO-XUMUIECKHE METO/IbI.
XapakTepuCTUKN METOJOB aHalM3a: INpeaen oOHapyXeHWs, JUamna30oH OIpeessieMbIX
COJIep’KaHUi, OCHOBA, IPUMECH.

. AHanmuTHYeCKHil curHai. VMIHTEHCMBHOCTh W pa3peliaromias crocoOHOCTh aHAIMTHYECKOTO

curtana. CeneKTUBHOCTh, CEU(DUIHOCTh U IKCIIPECCHOCTh METOAOB aHanu3a. Hanpasnenus
pa3BUTHUS AHATUTUYECKON XUMUH.

Ot60p, ycpenrenue nmpoObI U B3siTHE HaBecKU. Pa3nokeHue (BCKphITHE) IPOOKI. Pasznoxenue,
BBIJICJICHUE ONpPEACNsieMOr0 KOMIIOHEHTAa U €ro KOHI[EHTPUPOBAHHE XHUMHYECKUMH,
buznyeckuMu 1 (PU3UKO-XUMUIECKIMH METO/IaMHU.

. Peructpanus m u3MepeHue BEIUUYMHBI aHATUTHUYECKOTO curHana. ®oH (mym). Pacuer

pe3yJIbTaTOB aHAIN3A.
VYpaBuenue cBs3u. I'pangynpoBounslii rpaduk. Ko duimeHt 4yBCTBUTEIBHOCTH.

. TounocTe ananuza. AOCONIOTHAas U OTHOCUTENbHAs MOTPEUIHOCTh aHanu3a. IlapameTpsl

KaucCTBaA aHaJin3a: MPaBUJIbHOCTb, TOYHOCTb, BOCIIPOU3BOANMOCTE U HAACKHOCTD.

. Knaccudukanus norpemnocreii: ciaydaiinbie, rpy0bie, cuctematuyeckue. CraHgapTHoe

OTKJIOHEHHE.

Ou3NKO-XMMUYECKHE METOJBl aHalu3a W ux npemmyniecTBa. Knaccudukanus Guszuko-
XUMUYECKHX METOOB aHanu3a. [Ipsmbie u kocBeHHbie DXMA. DTanoHHBIC U 0€33TaJIOHHBIE
OXMA.

OCHOBHBIE METOJbl KOJIWYECTBEHHOTO OMPEISNCHUS: METOJ TPaAyUpOBOUYHON (PyHKIUH
(cTraHmapTHON cepum), METOJ CTAHIAPTOB, METOJ] CTAHJAPTHBIX JOOaBOK

CoekTpsl U uX XxapakTepuctuku. CHeKTpalbHBIE METOJbl aHalM3a: dMHUCCHUOHHBIE,
pedpakoHHbIe, Aa0COPOLIMOHHBIE, METOBI PACCESHUS.

Onrtudeckue MeTONbl aHanu3a. Bo30yxkIeHHOe cOCTOsiHHEe aTOMOB. CHEKTpabHbIC JTUHUH.
CrieKTphl UCITyCKAHUS | MTOTJIOMICHUSI.

ATOMHO-?MHUCCHOHHASI CIEKTPOCKOMUsI. MOHOXpOMAaTH3alus U3TydeHuss. MeTO bl perucTpanuu
CIIEKTpPOB.

KonuuecTBenHblil 1 kauecTBeHHbIN aHanu3 B ADC.

ATOMHO-a0COpOIMOHHAS CTIEKTPOCKONuUs. ONTHYecKas MIOTHOCTh. KoMuecTBEHHBIN aHan3 B
AAC.

MeTonsl MolekynspHo-abcopbumonHoro ananuza. Komopumerpus. Kordpdbunuenr
nponyckanus. 3akoH byrepa-Jlam6epta-bepa. Momnsipabiii K03 pUIIMEeHT mOTIIOmEeH s,

MeTo1pI KOTHYECTBEHHOTO aHaIn3a B (POTOKOJIOPUMETPUU

NK-cniekrpockonus.

PeHTreHoBcKast CIEKTPOCKOIIHS.

Y ®-crieKTpocKomnus.

Xpomatorpadusa. AOGcopbuus, axcop6buusi. [loaBuxnHas M HemoaBUxHas ¢da3sa.
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22.
23.

24.

25.
26.

27.

28.
29.
30.

31.

32.
33.
34.
35.
36.
37.
38.

Xpomartorpadudeckas kosonka. Kiraccudukamnmsi xpomatorpadudeckux METOI0B aHAIN3A.
Crnioco0nI ipoBeicHUsT XxpomaTorpadun: PpoHTaTBHBIN, BHITECHUTEIBHBIHN, MPOSBUTEIbHBIN.
["azo-xuakocTHast XxpoMmatorpadus. Y CTpONCTBO M MPUHIUI PabOTHI ra30BOTO XpomaTtorpada.
JetexTupoBanue B xpomarorpapuu.

KauecTBeHHbBIN XpoMaTorpaduyeckuii ananmu3. XpoMmarorpadhuieckue MUKH. XpoMaTorpaMmma.
Bpems u 00beM yaepKUBaHUS BEIIECTBA.

MeTtonasl KomnyecTBeHHOT0 aHann3a B [ JKX.

bymaxnas pacnpenenutenbHas xpomartorpadusi: BOCXoAslas, HUCXOIAMIAs, paaualibHO-
pacnpeenuTenbHasl.

Koaddunuentsr moaBmxHocTH. KauecTBEHHBIH M KOJMYECTBEHHBIM aHAJIM3 B OyMaKHOU
xpomarorpadumu.

TonkocnolHas xpomatorpadusi.

HNonooOMenHast xpomatorpadus

Krnaccuduxanus 31eKTpoa0B: IEPBOTo pojia, BTOPOTO PoJia, PEIOKC-3IIEKTPOAbl, MEMOpaHHBIE
(MOHCENEKTHUBHBIC) AJICKTPOIBI.

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

DneKTpUUecKOoe COMPOTUBIIEHUE PAaCTBOpA. Y IebHAsI U SKBUBAJIEHTHAS 3JIEKTPOIIPOBOJHOCTb.
[Tpsimast 1 KOcBeHHas KOHAYKTOMeTpus. KoHaykTromeTpuyeckoe TUTPOBAHUE.

Omnpenenenne BOAOPOIHOTO MOKA3aTeNs C MOMOIBIO MOTEHIIMOMETPUH.

Kynonomerpus.

DJIEKTPOTrpaBUMETPHS.

AmniepomeTpus.

Bonbramnepomerpust

9.1.3. IlpuMepHbIii NepevyeHb TeM ISl KOHCIIEKTOB CaAMOINOAT0TOBKH

. [Ipeamert ananutnyeckoit xumun. KauecTBeHHBIN U KOMTMYeCTBEHHBIN aHanu3. Kimaccudukarus

METOJIOB aHaJIN3a: XUMUYECKHe, PU3ndeckue, GU3NKO-XUMHUIECKHE METOIbI. XapaKTePUCTHKU
METOJOB aHaju3a: Mpejen oOHapyKeHUs, NUarna3oH ONpeaesieMbIX COJep>KaHHil, OCHOBA,
npuMech. AHalIUTHYECKUN curHan. MHTEHCHBHOCTH M pa3pemaromas CrnocoOHOCTh
aHaIUTHYEeCKOro curHajia. CeleKTUBHOCTb, CHNEIMU(UUYHOCTh M IKCHPECCHOCTh METOI0B
aHanu3a. HampaBieHus pasBUTHsS aHAIUTUYECKONM XUMMH.

. Ot6op, ycpenHeHnue mpoObl U B3sTUE HaBeCKH. PaznoxkeHue (BCkpoiTue) mpoObl. Pa3noxkenue,

BBIJICJICHUE OINpPEEIieMOro KOMIIOHEHTa M €ro KOHIEHTPUPOBAHHE XUMHUYECKUMH,
¢buznueckuMu U PU3MKO-XMMUYECKUMHU METOJaMH. Perucrpauus u u3MepeHHe BEIUYHHbI
aHanutudeckoro curnana. ®ox (urym). Pacuer pe3ynpTaToB aHanu3a. Y paBHEHUE CBSI3U.
['panyupoBounslii rpaduk. Koadduuuent ayBcrButensHocTi. ToyHOCTh aHanu3a. AGcooTHas
U OTHOCHTENIbHAs MOTPEIIHOCTh aHanu3a. [lapamerpsl kauecTBa aHayn3a: MPABHIBHOCTD,
TOYHOCTH, BOCIIPOM3BOJUMOCTh U HaJekKHOCTh. Kinaccuduxarus norpenrHocTeil: cnydaifHele,
rpyOsie, cucremarnyeckue. CtaHnapTHoe OTKIIOHEHUE. DUZUKO-XMMUYECKHE METObI aHAIHM3a U
ux npeumymiectsa. Knaccupukanus (u3MKO-XUMHYECKHX METONOB aHanuza. lIpsimbie u
kocBeHHbIe DXMA. Dranonubie u 0Oe3dtanroHHble DXMA. OCHOBHBEIE METOJBI
KOJMYECTBEHHOT'O ONpEAEICHUs: METOA I'PaJIyupOBOYHON (PYHKIMU (CTaHAAPTHOH cepun),
METOJ CTaHIAPTOB, METOJ] CTAaHJAAPTHBIX 100aBOK.

CnexTpsl U uUX XapakTepucTuku. CrnexkTpajdbHble METOJIbl aHAIM3a: SMUCCHOHHBIE,
pedpakiuoHHbie, abcopOIMOHHBIE, METOABl paccesHus. ONTHYECKUE METOJBl aHAJIHN3a.
Bo30yxnaennoe coctossHue atoMoB. CrekTpaibHble JUHUU. CHEKTpPHl UCHYyCKAaHUS U
MOTJIOIICHHUSL.

ATOMHO-3MHCCHOHHAsI CIIEKTPOCKONHU. MOHOXpOMaTH3alUs U3Ty4eHUss. MeTOoIbl perucTpanuu
crekTpoB. KonnuecTBeHHBIH U kKadecTBeHHBIH aHanu3 B ADC. AToMHO-abcopOunoHHAas
cnektpockonusi. Ontuueckass minoTHocTh. KonumuectBenuoiid ananu3z B AAC. Metoabl
MOJIEKyJIIpHO-abcopOironHoro ananu3a. Konopumerpus. Koadoumuent npomnyckanus. 3akoH
Bbyrepa-Jlam6epra-bepa. Monsipusiii ko3¢ dunrenTt nornomenus. MeTo1bl KOJIUYECTBEHHOTO
aHanmu3a B OTOKOJIOPUMETPHU

Xpomarorpadusi. AbGcopObuus, agcop6buus. llogBwkHas u HemoJBHXXHas ¢a3za.
Xpomartorpaduueckas kKojoHka. Kmaccupukanus xpoMmarorpaguueckux METOJOB aHAJIU3A.
CrniocoObl poBeaeHusl XxpoMarorpaduu: GpOHTATbHBINA, BHITECHUTEIBHBIN, MTPOSBUTEIbHBIN.
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l"azo-xuakocTHass xpomatorpadus. Y CTpoOHCTBO M MPUHIMI PabOTHI Ta30BOTO Xpomarorpada.
HerektupoBanue B xpomartorpaduu. KadecTBeHHBIH XpomaTorpaduueckuii aHau3.
XpomaTtorpaduueckue MUKU. XpoMmaTorpamma. Bpems u o0beM yaepKHUBaHUs BENIECTBA.
MeTtonasl KomnyecTBeHHOT0 aHann3a B [ JKX.

7. bymaxkHas pacnpeaenuTeNnbHas Xpomarorpadusi: BOCXOAdllas, HUCXOAsIIas, paauaibHO-
pacupenenutenbHas. Kodddunmentsr nmoaBmwxkHocTH. KadecTBEHHBIH M KOJUYECTBEHHBIN
aHajgu3 B OyMaXHOU Xpomartorpadum.

8. Teopus pacTtBopoB 3JeKTpoauTOB. KoaduimenTsl akTHBHOCTH, MOHHAS CHUJIa pacTBOpA.
Dnektpocrarndeckas teopus Jebas-Xrwoxkkensa. Knaccudukaius 3J1€KTpoI0B: MEPBOTO poja,
BTOPOTO pPOJa, PEIOKC-dJIEKTPOJbl, MeMOpaHHbIC (HMOHOCEIECKTUBHBIC) JJIEKTPOIHI.
NuaukaTopHble 3JEKTPOJblI, 3JIEKTPOABl CPAaBHEHHS, BCIOMOTATENbHBIE 3JIEKTPOIBI.
DONeKTpOoHbIE MPOLECCHl B PacTBOpPAX.

9. DnexkTpuyeckoe COMPOTUBIICHUE pacTBOpa. Y AelbHAsl U SKBUBAJIEHTHAS 3JIEKTPOIPOBOAHOCTb.
[Ipsimast u kKocBeHHas KOHAyKToMeTpus. Konaykromerpuueckoe tutpoBanue. OnpeaeneHue
BOJIOPOJTHOTO MOKA3aTeNsl C MOMOIIBI0 MOTEHIMOMETPHUH.

9.1.4. IlpuMepHBIii IepeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 32JaHUI

1. MumuBuayansHOe 3ananue "[Ipurorosnenue crannapTHbIX pacTBopoB'. 1. Jlo kakoro o0béMa
HYXHO pa30aBuUTh pacTBOp, comepxauuit 25 r CuSO4, yToObl MONspHAs KOHIIEHTpALHS
SKBHBAJICHTA MOJy4YeHHOro pactBopa Obuta 0,5H? 2. OnpenenuTs TUTP, MOJISIPHYIO U
HOpPMaJIbHYI0 KOHLIEHTPALHI0 pacTBOpPa, B KOTOpoM coaepxutcsi 90% a30THOU KHUCIOTHI
(rmotHOCTH 1,84 T/cM3 ).

2. UnnuBuayaneHoe 3ananue " MeTon crannapTHBIX cepuil B poTtomerpun'. lns onpenenenus
npumecu xenes3a (I11I) B KOHIEHTPUPOBAHHOM CEpHON KHCIOTE | I KUCIOTHI IOMECTUIIN B
MepHYI0 K0JI0y BMecTUMOCThIO 100 M, 100aBUIM peareHT sl MOJIYYEHUs] OKPAIIeHHOTO
COEAMHEHMUSA U JOBEIU 10 METKM AUCTUIIUPOBAHHON BOonOH. OnTuueckas MIOTHOCTH
II0JIy4eHHOT0 pacTBopa coctasuia 0,56. [lnst crangapTHBIX pacTBOpoOB, coaepxkamux 10, 20, 30
1 40 23 mr Fe B 100 mu1 B TeX e yCJIOBHIX ONTUYECKAs TNIOTHOCTH cocTtaBuiaa: 0,16; 0,32; 0,49;
0,63. Onpenenurte MacCOBYIO JOJIO KeJ€3a B KUCIIOTE.

3. UnnuBuayansHoe 3ananue "3akoH byrepa-JlamGepra-bepa". 1. Boruuciaure onTudeckyro
NJOTHOCTh pacTtBopa xyopuaa meau (II) ¢ xonmentpauumeit 0,01 Moap/a ¢ TOMIUHON
noryiouiaromero ciost 1 cM. Monspusliii ko3¢ duunent nornomenus pased 100. 2. MonspHbIit
KO3((ULUEHT MOTJIOIMEHNs KOMIUIEKCHOTO coelnHeHus xene3a npu 580 um pasen 6*10(3) .
Paccuurare onTHueckyio miaotHocTh 3*10(-5) Mob/n pacTBOpa KOMILIEKCa, U3MEPEHHYIO NPU
580 HM B K10BETE JUIMHOM 2 CM

4. UunuBuayanpHoe 3ananue "PasneneHue m uACHTHUKAIUSA BEIIECTB METOJAOM OyMa)kKHON
xpomarorpadun". I[Ipu ananuze cmecu ra30B ObLTH OOHAPYKEHBI 2-METHIINIEHTaH, METUIAMUH,
2-meTunOyTaH u npomnad. [lmomaas uX MUKOB Ha XpoMaTorpamme coctasmuia 132, 84,219 u 114
MM2 COOTBETCTBEHHO. B cMmech Obl1 100aBiieH rekcaH B KayecTBE BellleCTBa-cTaHAapTa C
koHmeHTpanuei 10 mr/n. [lnomans nmuka rekcana cocrtaBuiia 126 mMm2 . Paccuurath
KOHIIEHTPALMIO KOMIIOHEHTOB B Mp0o0e, YYUTHIBASL, YTO KaTHOpPOBOUHBIE KOI(DPUIMEHTHI s
3TUX BeliecTB paBHbl 1,13, 1,26, 1,32 u 1,48 cOOTBETCTBEHHO.

5. UanuBuayanbHoe 3ananue "MeTon a0CONIOTHON KamuOpPOBKM B Ta30KUAKOCTHOU
xpomarorpaduu". s omnpeneneHuss aMUHOYKCYCHOM KHCIOTBI METOJOM TOHKOCIONHHOM
XpoMaTorpaduu MPOBENH aHAIWU3 CTAHIAPTHBIX 00pa3moB ¢ Maccoil kuciotsl 5,10,15 Mxkr,
conepxamuxcs B 0,01 mn. Ha nnacTuHke mojqyyuiy miaomiagd oKpameHHbix 30H 14,1; 23,6;
36,2 mm2 . HaBecky maccoii 1,008 r pacTBopuiu B MepHO# Koinbe BMecTuMOcThio 100 M.
3atem 0,01 mu pacTBOpa XpoMarorpagupoBal U MOJTYYUIU HATHO IUtomanaso 18,6 MM2 .
Onpenennre MacCoBYIO JIOJIIO KMCIIOTHI B aHAJIM3UPYEMOI HaBECKE.

6. MunuBunyaneHoe 3aganue "Onpenenenue pH pactopa". Beruncinure pH BogHbIX pacTBOpoB
npu 298 K: a) 0,04M ; ©6) 0,04M + 0,02M .

7. NunuBunyanbHOE 3a1aHue "PacdeT ayeKTponpoBOJHOCTH pacTBopa. Paccuuraiite MOJIIpHYIO
Y DKBUBAJIEHTHYIO 3JIEKTponpoBoaHOCTH 4% pactBopa AgNO3 npu 293 K, eciu ero mioTHOCTb
1,0327 -10*3 kr/M3 , ynenpHas 3IEKTPOIPOBOAHOCTE 2,187 Cm/M.

8. MnpuBunyansHoe 3aganue "KoHaykromerpuueckoe TUTpoBaHHE". PacTBOp COJIIHOM KUCIOTHI
obbemom 10 M mepeHecnn B MepHYI0 Koby oosemoMm 250 mit. [lociie qoBeaeHus 10 METKU
BoJoi 10 MJI MOJy4eHHOTO pacTBOpa OTTUTPOBAIM KOHAyKTOoMeTpuuecku 0,1M pacTtBopom
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rugpokcuaa HaTpus. OnpeaenuTb MacCOBYIO AOJIO KUCIOTHI B UCXOJAHOM PAacTBOPE, €CIIU €T0

IUIOTHOCTH cocTaBuiia 1,2 r/mi.

9.1.5. Tembl 1a00paTOPHBIX padoOT

[TpuroroBneHne CTaHAAPTHBIX PACTBOPOB

OnpeneneHre KOHIIEHTPAIUH BELIECTB METOAOM (OTOMETPUN

Paznenenue u uneHTH(UKALNS BEIIECTB METOIOM OyMakHOM Xxpomarorpaduun

METOJaMH KHCIOTHO-OCHOBHOTO

OnpeneneHue KOHUEHTPALUHU
MNOTCHIUOMCTPHUICCKOI'0O TUTPOBAHUA

9.1.6. [IpuMepHbIii IepedeHb TeM I BICTYIIEHHS (I0KJIa1a) HA 3aHSATUA

HK-cniekTpockonusi.
JI*OMMHUCIIEHTHBIN aHAIN3
TypOunumerpus

Hedenomerpus

PeHTreHoBckast CrieKTpoCcKonus
0’Ke-CIEeKTPOCKOIMHS

Ocanounas xpomaTorpadus
HNonooOMenHast xpomatorpadus
['enpniponukaromias xpomarorpadus
Kynonomerpus

. DIEKTpOrpaBUMETPUS
. BoapramnepomeTpus
. Honsporpadus

. OIIP

. AIMP

. Tutpumerpus.

9.1.7. lIpuMepHBIH NepevYeHb TeM AJIsi MyJIbTHMeINHHBIX MPe3eHTAIHI

NK-cniekrpockonus.
JI*OMUHUCIIEHTHBIA aHaIn3
TypOuaumerpus
Hedenomerpus

PeHTreHoBCKast CHEKTPOCKOUS
0’Ke-CIIEKTPOCKOIHUS
Ocanounas xpomarorpadus
HNonoobmeHHast XxpomaTorpadus
['enpnponukatomias xpomarorpadus
Kynonomerpus
OneKTporpaBUMETPHS
Boapsramnepomerpust
[MTonsporpadust

OI1P

SAMP

Turpumerpus.

9.2. MeTonnueckne peKOMeHIalUN

BCIICCTB

u

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliieil caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpolecca.

Hauatpe uzydeHue AuCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHust TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;

CornacoBaHa Ha noptane N2 70384

22



MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMH UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHUMAaHUS U OCBOEHMS MaTepuajia, BbIIENsisi OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMHU, ONIPCACTIAIONIUNMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBEITUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;
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— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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