banakoBckuii HKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
«HanuoHanpHbIN UCCIEN0BATEIbCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3nka u ecrecTBEeHHOHAYYHbIE AUCLIUITIIUHBI»

PABOYASA ITPOT'PAMMA
10 JUCUUILINHE «/lOTMOHUTENBHBIE IT1aBbl aHATUTUYECKOU XUMHM

HanpaBJjieHUsI IOATOTOBKH
«18.03.01 Xumuyeckast TEXHOJIOTUI

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p33OBaTeﬂbHaﬂ nmporpamma
«XUMHYECKasi TEXHOJIOT U HCOPraHU4YCCKUX BCUICCTB»

KBanuduxkauus BbINTYCKHUKA
bakamasp

®opma 00y4eHust
Ounas

Bbanakoso 2021



Heﬂb O0CBOCHMSA NUCHHUIIIMHBI

Lenpro mpenoaaBaHUsi AUCUUIIIMHBL SIBISETCS TOJyYeHUE 3HAHUN, HEOOXOAMMBIX JUIS
IUIOJJOTBOPHOM TBOPUYECKOW JesTeNbHOCTH OakanaBpa. JucuumiimHa «/{omogHUTENbHbIE TaBbl
AQHAJTUTUYECKON XUMHUU» (OPMHUPYIOT TEXHOJOTUYECKOE MHPOBO33pEHUE OakalaBpoOB ISl MX
MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKOM B 00JIaCTH MPOBEICHUS] XUMHUECKOTO aHATN3a BEIIECTB.

3amauu M3y4eHHs JUCIUIUIMHBL: W3yYeHHE TEOPETUYECKUX OCHOB aHATUTUYECKOM XUMHUU,
JOTIOTHUTENBHBIX TJIaB KaYeCTBEHHOTO, KOJUYECTBEHHOTO, (PU3UKO-XUMHUYECKOTO U (PU3NYECKOTO
METOJIOB aHalu30B. B pe3ynbTaTe n3ydeHus Kypca «JlOmoJHUTENbHBIE TJIaBbl IO aHATUTUYECKON
XUMHUN», HEOOXOJIMMO 4YTOOBI y CTYJIEHTa Pa3BUBAJIOCH MPABHIBHOE MPEICTaBICHHE O B3aUMHOMN
3aBUCUMOCTH TEOPETUYECKON HAYKH U METOJ/IOB aHAJIN3a BEIIECTB.

N3yueHrne NUCHUIUIMHBI JOJKHO OCHOBBIBATHCA Ha CIHEAYIOMIMX MNpodhecCHOHAIBHBIX

CTaHJdapTax:

-26.001. Cpnenuanuct mo 00€CIEUEHUI0 KOMIUIEKCHOTO KOHTPOJISI IPOM3BOJICTBA HAaHO-
CTPYKTYPUPOBAHHBIX KOMIIO3UIITMOHHBIX MATEPUATIOB;

-26.004. CneunanucTt mo MPOU3BOACTBY BOJIOKHUCTBIX HAHOCTPYKTYPUPOBAHHBIX KOMIIO-
3ULIMOHHBIX MaTEPHUAJIOB.

Mecto aucuuniannel B ctpykrype OOII BO

Kypc «JlonoaHuTenpHbIe TJIaBbl aHATUTUYECKOM XUMUI CBSI3aH C HEOOXOAMMOCTBIO 3HAHUI
OCHOB OOIIIeH U HEOPTaHUYECKOW XUMHH, aHATUTUYECKOU XUMUU U (PUBHKO-XUMHYECKUX METO/IOB
aHaJii3a, OpraHMYeCKOM XUMHUHM, ITUPOKOE UCIOIb30BAHUE, KOTOPHIX HE TOJBKO JTa€T BO3MOXKHOCTD
Han0oJiee TOYHO BBIPA3HTh TEOPETUUYCCKHE 3aKOHOMEPHOCTH, HO MW SBISETCS HEOOXOIUMBIM
WHCTPYMEHTOM HUX YCTAHOBJICHHS. TEOpEeTHUECKHE 3HAHUSA U MPAKTUYECKHE HABBIKH, MOJYYCHHBIC
CTYICHTAaMHU TIPU U3YUYEHUU JUCUUIUIUHBI «J[OTIOTHUTEIbHBIE TJIaBbl AHATUTUYECKOU XUMHH,
JOJDKHBI ~ OBITh  HWCIIOJIB30BaHBI B TIpPOIlECCe  M3YUYCHHS]  MOCIEAYIONIUX  JTUCIUIUINH:
«/lomonHUTENbHBIC TJaBbl AHAJTUTHYECKOW XUMUM», «TeopeTuueckue OCHOBBI TEXHOJOTHUH
HEOPTraHUYECKUX BEHIECTBY», «O0Ias XuMuuecKasi TEXHOJIOTHsI», « Du3ndecKas XuMus».

[Tocne w3ydeHWS NUCHMIUIMHBI BBITYCKHUKH JIOJDKHBI OBITH TOTOBBI K BBHITTOJIHCHHUIO
CIICTYIOIINX TPYIOBBIX (DYHKITHMN:
- A/06.6. Pa3paboTka NpeasioKeHU MO KOMIUIEKCHOMY MCIIONb30BAHUIO CHIPbS U YTUIW3ALUU
OTXOJIOB MIPOU3BOJICTBA;
- D/01.6.CoBepiiieHCTBOBaHHE TEXHOJOTHH, MEXaHW3aIlus M aBTOMATH3allHs MPOU3BOJICTBEHHBIX
MPOIIECCOB;
- A/01.6. IlpoBeneHue aHaiu3a ChIpbs, NONYy(PaOpUKATOB UM TOTOBOM MPOAYKIMH MPOHU3BOACTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPUAJIOB;
- B/02.6. [IlpoBeneHue OSKCHEPTU3Bl TEXHUYECKUX JOKYMEHTOB IPOU3BOJICTBA  HAHO-
CTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEPUATIOB Ha COOTBETCTBUE TPEOOBAHUSIM
BHYTPEHHETO PhIHKA U SKCTIOPTHBIM TPEOOBAHUSIM.

Kommnerenuun odyvarmerocsi, popmupyembie B pe3yabTaTe 0CBOCHUS AU CHUIINHBI
B mpouecce ocBoeHHsI NaHHOW TUCHMIUIMHBI y CTyAEHTa (OPMHUPYIOTCS CIEIYIOIINe
KOMIETEHIUH:

obmenpodeccuoHaabHbIe

KOH KOMIICTCHIIUU HaumenoBanue KOMIICTCHIIUHU I/IH)II/IKaTOPI)I JOCTHIKCHUA KOMIICTCHIIN

OIlK-1 Crnocoben u3ydatb, | 3-OIlK-1  3nath  ¢usNKo-XuMUYeCKue
aHAJIM3UPOBATh, MCIIOJIb30BATh | CBOWCTB MAaTEpUAIOB, OCHOBBIBAsICh Ha
MEXaHHU3MBI XUMHUYECKHUX | 3HAHUSAX O CTPOEHHMM BEILECTBA, MPUPOJIE

peaKHHﬁ, MPpOUCXOoaAInX B XUMHYECKOM CBSI3HU Pa3JIMIHBIX KJIACCOB




TEXHOJIOTUYECKUX MpolieccaxX U | XUMMUYECKUX JJIEMEHTOB, COEIUHEHUH,
OKpYXarouiem MHUpE, | BEHIECTB U MaTepUaIoB
OCHOBBIBasicb Ha 3HaHusIX o | Y-OIIK-1 YmMmetb UCIIOJIb30BATh
CTPOEHUM BEIECTBA, MPUPOJIC | MEXaHU3Mbl  XHUMHYECKMX  pEaKiui,
XUMUYECKOU CBS3U U | IPOUCXOASIIMX B  TEXHOJOTHYECKUX
CBOICTBaxX pa3jiMYHbIX KJIACCOB | MpOIlECCaX U OKPYKAIOIIEM MHUpPE, IS
XUMHYECKUX AIIEMEHTOB, | OIpe/IeTICHUS KaueCTBEHHBIX U
COCIMHEHUM,  BEIIECTB M | KOJIMYECTBEHHBIX XapaKTEPUCTUK
MaTepHaIoB BELIECTB U MATEPUAJIOB
B-OIIK-1 Bnagete aHain3oM METOIOB
ompejieieHuss TpeOyeMbIX MapamMeTpoB
MU3MEpEeHus KaueCTBEHHBIX u
KOJIMYECTBEHHBIX XAPAKTEPUCTUK MPOO
CBIPbsI ¥ TOy(haOpHKaTOB
OIIK-5 Cnocoben ocymectBiaTh | 3-OI1K-5 3HaTh TEXHOJIOTHUECKUHN
JKCIIEPUMEHTAIbHbIC MPOILIECC,  CBOWCTBA  CBHIPbSI  T'OTOBOM
WCCJIeIOBAHUS U UCTIBITAHUS IO | IPOAYKIIHH TUISt OCYIIECTBIICHUS
3aJIaHHOM METOJIUKE, | IKCIEPUMEHTAIILHBIX ~ HCCIEOBAaHUN U
MPOBOJUTH  HAOMIOACHUS U | HCIIBITAHUI OTBITHBIX o0pas1oB
WU3MepeHus C Y4eTOM | MaTepHalioB MO 3a/IaHHON METOJIUKE
TpeboBaHU texHuku | Y-OIIK-5 YmeTh BBINIOJIHATH
0e3omacHOCTH, 00pabaThIBaTh | SKCIEPUMEHTAJIbHbBIE HCCIEAOBAHUS U B
u UHTEPIPETUPOBATH | 00pabOTKE, MHTEPIPETAIIUU TMOTYyUYECHHBIX
AKCIIEPUMEHTANIbHBIC IAHHBIE | AKCIIEPUMEHTAIBHBIX JJAHHBIX
B-OIIK-5 Brnagets HaBbIKaMu pa3paboTKu
periiaMeHTa  TPOBEICHHS  HCHBITAaHUHN
HOBBIX 00pa3lloB MPOIYKIUU C YYETOM
TpeOOBaHUH TEXHUKH 0€30IMaCHOCTH
npodeccuoHaNbHbIC

Kon komnerennnu

HammenoBanme KOMIICTCHIIUU

Nunukatopel JOCTMKEHNUS] KOMIIETEHIINT

[1K-2

CII0COOEH HCITOJIb30BaTh
3HAHHE CBOHCTB XHMHYECKHX
DJIEMEHTOB, COCAWHEHUN WU
MaTepuajgoB Ha UX OCHOBE JJIst
perieHus 3a1a4
npodeccuoHaTbHON
JIESITENILHOCTH

3-1IK-2 3HaTh CBOWCTBA XUMHYECKHUX
3JIEMEHTOB, COCIMHEHU U MaTEpUAJIOB Ha
150:¢ OCHOBE I coOroIeHns
TE€XHOJOTHYECKOr0 perjlaMeHTa

V-IIK-2 VYMeTh HCHOJIB30BaTh 3HAHHA

CBOMCTB XUMHNYCCKHUX 3JICMCHTOB,
COC}II/IHGHI/Iﬁ U MaTrCpuajioB Ha X OCHOBC
PRI | pEeICHUA 3aJa4 110 BBIITYCKY

IPOAYKIIMM B CTPOIOM COOTBETCTBUHU C
TEXHUYECKUMH TPEOOBAHUSIMHU

B-IIK-2 Bnanetp HaBblkamMu pa3paboTKu
IIPEIIOKECHUS 1o KOMILUIEKCHOMY
UCIIOJIb30BAHUIO CBIPbS M YTHWIM3ALHH
OTXOJ0B IPOU3BOJCTBA

I1K-9

CnocobeH MpOBOIUTH aHAU3
CBIPBSI, MAaTEPUATIOB U TOTOBOU
MIPOTYKITHH, OCYIICCTRIISATh
OLICHKY PEe3yJIbTaTOB aHAJIH3a

3-11K-9 3narte TpeGoBanus,
IPEbSABISAEMbIE K KAUYECTBY ChIPbS,
OCHOBHBIE, BCTIOMOT'aTeNIbHbIE
MaTepUaIoB U TOTOBOM MPOIYKIUH MPU
MIPOBEJIEHUU aHAIM30B U OLEHKU UX
pE3yJIbTaTOB




V-IIK-9 YMeTs NoAroTaBiInBaTh
HCXOJ/IHOE ChIPhE, OCHOBHBIE,
BCIIOMOTATEJIbHBIE MaTepHUAJIbl U TOTOBYIO
MPOAYKIMIO K MPOBEJACHUIO aHAJIU30B
B-I1K-9 BnageTs HaBBIKAaMU aHAJIN3a
CBIpbs, TONYy(PaObpUKATOB U TOTOBOU
MPOAYKIIUH, OCYIIECTBISATH OLICHKY
pe3yJabTaTOB aHATU3a

33)13‘11/[ BOCIIUTaAHUA,

CAIN3YEMbIC B PAMKaX 0CBOCHUSA TUCIHUIIJIMHBI

Coznanue Hcnonws3zoBanue Bosneuenue B
Hamnpagienn .
e/uenn YCJIOBHH, BOCIUTATENBHOTO HOTEHLMANA Pa3HOIIAHOBYIO
o0ecreynBaronmx y4eOHOM TUCITUTUIMHBI BHEYUEOHYIO I€ITENbHOCTD
[Ipodeccuo |-  dopmupoBanue | Ucnonb3zoBanue 1. Oprasmszanus Kpyrioro
HaJbHOE U | IITyOOKOTO BOCIIUTATEILHOTO TIOTEHIMANA | CTOMa Ha TeMy
TPyZIOBOE MMOHUMAaHUS JTUCUUIUIAH «KayecTBEHHBIN aHAIU3Y.
BOCIIUTAHHE | COLMAIIBHOW POJIA | €CTECTBEHHOHAYYHOT'O u|2. VYyactme B BeOuHape
npodeccuu, oO1menpodeccnoHaIbHOTO «KommekcHble COeTMHEHUS
MTO3UTUBHOMN U | MOJUYJISI JIJISL: B aHAJIMTUYECKOU XUMHUI)
aKTUBHOM - hopMHUpOBaHHS TTO3UTUBHOTO | 3. Opranuzanus u
YCTaHOBKH Ha | OTHOWIEHUST K  NpodecCuu | MpoBeICHUE KOHKypca-
[IEHHOCTHU WHXEHepa (KOHCTPYKTOpA, | BUKTOPUHBI
n30paHHOM TEXHOJIOTa), TOHHUMaHUui ee | IPo(ecCHOHAIBHOTO
CHELUAJIbHOCTH, COLIMATILHOM  3HAYMMOCTH U | MAacTepPCTBA C COONIOJCHHEM
OTBETCTBEHHOT'O poyiid B 0OIIIECTBE, CTPEMJICHHS | TEXHUKH O€30MacHOCTH Ha
OTHOIIIEHUS K | CTIeZI0BaTh HOpMaM | pabodueM MeCT€ Ha TeMy
npodeccuoHaNbHO | MpodecCHOHATLHON 3TUKH | «KOJMYECTBEHHBIN aHATU3Y.
W JeATEeNbHOCTH, | HOCPEACTBOM  KOHTEKCTHOTO
tpyny (B14) 00y4eHHUsl, peleHus: MPaKTHKO-
OpPUEHTUPOBAHHBIX

CUTYaIIMOHHBIX 33]1a4;
- (opMHpPOBaHUS YCTOMUUBOTO

HHTEpeca K
npodeccuoHaIbLHON

JIEITEIIBHOCTH,  CIIOCOOHOCTH
KPUTHYECKH, CaMOCTOSTEIBHO
MBICIIUTD, MOHUMATh
3HAYUMOCTh npodeccun
MIOCPEICTBOM OCO3HAHHOT'O

BbIOOpa TEMaTHKU MPOEKTOB,
BBIIIOJIHEHUSI ~ NPOEKTOB €
nocieayomen myOamuHON
MPE3CHTAUEN PE3yIbTaTOB, B
TOM 4YHCJIE OOOCHOBAHHMEM HX
COLIMAIIBHOW M IPaKTHUYECKOU
3HAYUMOCTH;

- (opmupoBaHUsS  HABBIKOB
KOMaHJIHOW paboThl, B TOM
quclie pean3alii Pa3IMYHbIX
NPOEKTHBIX  poyied  (nmnuep,
VCIIOJIHUTENb, AHAJUTUK U TIP.)




nmocpecaACTBOM BBIITOJIHCHU A
COBMCCTHBIX ITPOCKTOB.

CTpykTypa u cojep:kaHue Y4eOHOH JUCHUNTHHBI
JlucuuriinHa npenojaeTcst CTyieHTaM B 3-eM cemecTpe. OO01as TpyA0eMKOCTh JUCITUTITUHBI
cocTaBiseT 3 3aueTHbIe equHuIbl, 108 ak. yacos.

KajennapHslii iian

Ne | Ne HaumenoBanue pazaena Bunpl yueGHO#M ATTrecTa Makcu
p (TeMbl) TUCHUTLITAHBI NeSATeTLHOCTH (B Yacax) Hs MaJib-
a e paznena* HBII
3 (dbopma) Oan
bi bl % o 3a
e z = pasgen**
b g | &
, . | E]E|E
M = = = @)
1 1 | TeopeTnyeckre OCHOBBI 27/2 | 4 | 42| - |19 YO, 25
aHAJTUTUYECKON XUMUH JIP1,
2 | JlomoIHUTEIbHBIE TJIABBI 2712 4 | 4/2 - |19 JIP2
Ka4eCTBECHHOTO aHAIN3a TNel
2 3 | JIomOJHUTEIbHBIC TJIaBbI 2712 4 | 412 - 119 I3, 25
KOJIMYECTBEHHOI'0 aHaJIM3a JIP3,
4 | JIOTIOJHUTENbHBIC TIIaBhI 2712 4 | 4/2 - |19 JIP4,
(UBUKO-XUMUYECKOTO U TNe2
(U3HUECKOro METO/I0B
aHam3a
Bua npoMe:KyTOYHON aTTecTanun 108/8 | 16 |16/8| - |76 3auer 50

* - COKpallleHHOEe HauMEeHOBaHUE (DOPMBI KOHTPOJIS
** - cyMMa MakCHUMaJIbHBIX 0ayuioB joiikHa ObITh paBHa 100 3a cemectp, BKJIIOYas 3a4eT U (UJIIH)
IK3aMEH

COKpameHHOC HaAaMMCHOBaAHHEC (bOpM TCKYIICTO KOHTPOJISA U aTTECTAINHN Pa3aCiOB:

O6o3HaueHue ITostHOE HAMMEHOBaHMe
YO YcrHbIN onpoc
JIP JlabopaTopHast paboTa
T TecToBoe 3amanue

Coaep:kaHue JeKIIHOHHOTO Kypca

YueOHo-
TeMBl JIEeKIIHH. Bcero
Bomnpocel, oTpadaTpiBaeMble Ha JIEKIMH MeToamHecKoe
4acoB
’ aco obecnedenue

1 2 3




TeopeTuvyeckue 0CHOBBI AHATUTHYECKON XUMUM

3aKoH AeiCTBUS Macc.

XUMHYECKOE PAaBHOBECHE.

CreneHp 3JIEKTPOIUTUYECKON TUCCOLUALIAH.

KoHcTanTa nucconuanuu cnaboro 31€KTpOIUTa.

CusibHBIE AJIEKTPOJIUTHI B PACTBOPAX.

KoaddunreHT akTUBHOCTH U HOHHAS CUJIA.

N3mepenue pH pacTtBopa B xoz€e aHanu3sa.

BydepHbie cucTeMbl U UX IPUMEHEHUE B XMMHUYECKOM aHAJIM3E.
['unponus cosieid B XUMUYECKOM aHAIH3E.

BivsiHne  OOJHOMMEHHOTO  MOHA  HAa  PacTBOPUMOCTh
MajopacTBOpuMOro siekrponuta. ConeBoit 3¢ exT.
®pakiroHHOoe (IPOOHOE) OCAKIEHHUE HOHOB.

[IpousBenenne pactBopumMocTu. [Ipon3BenaeHne akTHBHOCTEMN
MOHOB

[1-2]

JloTOJIHNTe/IbHbIE I1aBbl KAYeCTBEHHOT0 AHATN3a
Peakuuu u oOHapykeHHE aHUOHOB.
TpeTbs aHamuTHUECKas TPYIINIa aHUOHOB.
Oco0eHHOCTH OOHApYKEHHUSI aHUOHOB 3-1 IPYIIIBL.
AHanu3 HeU3BECTHOI'O CYXOI'o BEIleCTBa

[1-2]

JlonoTHUTEJIbHBIE IV1aBbl KOJIMYeCTBEHHOI0 AHAJIN3a
CyIHOCTh X€TaTOMETPUYECKOTO TUTPOBAHMUS.
MHauKkaTophl Xe1aTOMETPUYECKOIO TUTPOBAHMS.
MeTo1bI X€1aTOMETPUYECKOTO TUTPOBAHMSI.
ApreHroMeTpuyecKoe TUTPOBAHUE.
TuonnaHaToMeTpUUECKOE TUTPOBAHUE.

CyIHOCTh IEPMAHTaHATOMETPUYECKOTO TUTPOBAHUS

[1-2]

JlonoHuTe/IbHbIE  TJ1aBbl  (U3HKO-XUMHUYECKOT0  H
(pM3UYECKOro METOI0B aHATU3A

Knaccudukamnus CieKTpOCKOMUYSCKUX METOOB.

ATOMHas CIIEKTPOCKOIUS: aTOMHO-IMHUCCUOHHAS

CHEKTPOCKOIHUS, aTOMHO-a0COPOIIMOHHAs CIIEKTPOCKOIIHS,

aTOMHO-(DITyOpeceHTHAS CTIEKTPOCKOTIHSL.

MonekymsipHas CIIEKTPOCKOTHS: HHPpaKpacHas

CHEKTPOCKOIHUS, CIIEKTpOCcKomHs TU(Py3HOTO OTpaXKeHUs,

KaJIOPUMETPUYECKHE CIIEKTPOCKOTUICCKUE METO/TBI.

CnekTpanbHble TPUOOPHI

[1-3]

IlepedyeHnb J1abopaTOpHBIX padoT

Tema nadoparopHbix pador. 3aganusi, BONPOCHI,
oTpadaTbiBaeMble HA J1A00PATOPHOM 3aHSITHH

Bcero
YacoB

YyeoHo-
MeETOAHYeCKOoe
o0ecmeueHue

1

3

Bydepnbie pacTBOpsI

[4]




Peakiuu Ha OOHapYKEHHE aHHOHOB 4 [5]

XenaToMeTpruiecKoe TUTPOBAHUE 4 [6]

CriekTpo(hOTOMETPUIECKII METO/T aHATT3a 4 [7]

IlepeyeHb NpaKTHUYECKUX 3aHATHH - He MPeAYCMOTPEHbI YUeOHbIM IJIAHOM

3aganus 1 CAMOCTOSITEIbHON PadOTHI CTY/IEHTOB

Bonpocsl 11 caMOCTOATEIHLHOTO H3YYeHH s Bcero Yaeouo-
(3ananns) aacop | METOMTIECKOE
o0ecreyeHue
1 2 3
TeopeTnyeckue OCHOBBI AHAJTHTHYECKOW XUMHUH 19 [1-2, 8]
KosmongHeie pacTBOPHI B XUMHUYCCKOM aHAJIM3E.
[MprMeHEHHE XUMHUYECKOT'O OCAXKICHUSI H COOCAXKICHUS.
[TpumeHeHne ocaoyHON copOIUU.
[MprMeHeHHE HOHHOTO OOMEHA.
[IprMeHeHHE SKCTPArupOBaHUsA U IPYTHX METOIOB
JIONOJTHUTEIbHbIE TJIaBbl KAYeCTBEHHOI'0 AHAJIN3A 19 [1-2, 8]
Knaccudukarivst aHHOHOB.
[lepBas aHanuTHYECKAs TPyIIa aHHOHOB.
Bropast aHamuTHYecKas TpyIina aHHOHOB
JIomOTHUTE/IbHbIE IJIABbl KOJTHYECTBEHHOT0 aHAJIN3A 19 [1-2, 8]
CyIIHOCTh JUXPOMATOMETPHUECKOTO TUTPOBAHUSI.
CyIIHOCTh MOJIOMETPUIECKOTO TUTPOBAHUS
JlomoJTHUTEIbHBIE TJIaBbl (PU3NKO-XUMHUYECKOT0 U PU3NIECKOT0 19 [1-3, 8]
METO/I0B aHAJIN3a
PanrocneTpoCKOnYecKue MEeTOIbI

PacuerHo-rpaduyeckasi padbora He NpeIyCMOTPEHA Y4eOHBIM IIJIAHOM
KypcoBasi padoTa He npeaycMOTPeHa Y4e0OHBIM IIJIAHOM

OOpa3zoBare/ibHbIE TEXHOJIOTHHU

IIpn peanuzanum ydeOHOro martepuana Kypca «JlONMOJHUTENbHBIE TJ1aBbl aHAJTUTHYECKOU
XUMHW» UCTIONB3YIOTCS pa3iUdHble 00pa30BaTeNbHbIE TEXHOJOTHH, CIIOCOOCTBYIOIIUE CO3IaHUIO
aTMocdepbl cBOOOIHON M TBOPUECKOM JAUCKYCCHM KaK MEXIY MpernojaBareieM U CTyJIeHTaMH, TaK
U B cTylaeHdyeckoil rpynne. Llenpto mpu 3TOM sBisieTCsl BBIpAaOOTKAa Yy CTYJAEHTOB HABBIKOB U
KOMIIETCHIIMH, TO3BOJIAIOIIUX  CAaMOCTOSITEJIbHO  BECTH  HCCIENOBATENbCKYI0 M HAy4HO-
Ie1arorMuecKyro padory.

[IpakTHueckasi MOATOTOBKA IMPH peaju3alii y4eOHOW AMCHMIUIMHBI OPTaHU3YETCS IMyTeM
NpoBeJIeHUs 1a00PATOPHBIX 3aHATUH, MPEAYyCMAaTPUBAIOIINX YYacTHe 00y4YarouuXcs B BBINOJTHEHUH
OTJIEJIBHBIX 3JIEMEHTOB Pa0OT, CBSI3aHHBIX ¢ OyylIeil podeccnoHaIbHON AEATEIbHOCTBIO.



[IpakTHueckas MOArOTOBKA TAKXKE BKIIIOYAECT B Ce0sl 3aHATHUS JEKIMOHHOIO THIIA, KOTOPbIE
npeaycMaTpUBalOT —mepenady ydyeOHoW uHpopMmanuu 00ydaromuMmcsi, HeoOXOAUMOM s
NOCJIEAYIOIIET0 BBIIIOJIHEHUS paboT, CBSA3aHHBIX ¢ OyayIel npodeccuoHanbHON AeSITENbHOCTBIO.

AynUTOpHBIE 3aHATHS IPOBOAATCS B BUJE JEKIUN ¢ ucnonb3oBanueM I1IK 1 komnprorepHOro
IIPOEKTOpPA, IPAKTUYECKUX 3aHATHH, C wucnoiub3oBaHuem IIK mnpm mnposeneHunm pacyeTos.
CamocrosiTenpHass paboTa CTYAEHTOB IPOBOJUTCS MOJ PYKOBOJACTBOM IIpemnojaBaTelei, ¢
OKa3aHMEeM KOHCYJIbTAlMH M MOMOIIM IPH MOJITOTOBKE K KOHTPOJBHBIM PabOTaM, BBIIOJHEHUU
JIOMAIITHUX 3aJIaHUH.

DOoH/ OLICHOYHBIX CPEACTB

@oH/ OLIEHOYHBIX CPEACTB MO JAUCHUIUIMHE OOECIEeYMBAEeT MPOBEPKY OCBOCHHUS
IUIAHUPYEMBIX  pe3yJbTaTOB OOy4YeHHUs (KOMMETEHIMH U WX HMHAUKATOPOB) MOCPEICTBOM
MEPONPUSITHI TEKYIIETO, PyOEKHOTO U MPOMEKYTOUYHOTO KOHTPOJIS 1O JUCIUTLIINHE.

CBs3p MexAy (POpMHUPYEMBIMH KOMIETEHUUSIMH U (opMaMu KOHTPOJS HMX OCBOCHUS
IpeJICTaBIeHa B CIIEAYIOIIeH Tabnuiie:

Haumenosanue
Ne Kon u HauMeHoOBaHUE MHIUKATOpA Haumenosanue

KOHTPOJIUPYEMBIX .
n/m JIOCTH>KEHUSI KOMIIETEHIIU I OIICHOYHOT'O CPE/ICTBA
paznenoB (TEMBbI)

BxoHOM KOHTPOJIb

BOHpOCBI BXOOHOI'O

1 | BxonmHO# KOHTPOJIB
KOHTPOJIs1 (YCTHO)

ATTrecTanys pa3fesoB, TEKYIIAW KOHTPOJIb yCIIEBAEMOCTH

1 | Teoperuueckue OIIK-1, OIIK-5, I1K-2, TIK-9 Otuer mo nabopaTopHOI
OCHOBBI pabote (MMCHbMEHHO)
QHATUTHYECKOMN
XUMUU Tect (MUCHMEHHO)
JlonmonHUTEIbHBIE
TJIaBbl KAYECTBEHHOTO
aHajIn3a

2 | JlomomHUTENBHBIC OIIK-1, OIIK-5, TIK-2, TIK-9 Otyer mo nabopaTopHOI
TJIaBBI pabote (MUChbMEHHO)
KOJIMYECTBEHHOTO
aHAJIN3a Tect (MUCHMEHHO)
JlonomHUTEIbHBIE

rJ1aBbl (PU3HUKO-
XUMHYECKOTO U
¢buzngecKoro
METOJIOB aHaJIN3a

1 | DOx3amen OIIK-1, OIIK-5, TIK-2, TIK-9 TecT (MUCEMEHHO)

OueHovHbIe cpeacTBa

HaumenoBanue [IpencraBnenue
Ne Kpartkas xapakTepucTuKa OLEHOYHOTO
OLICHOYHOT'O OLICHOYHOI'O CPEACTBA
n/n CpeacTBa
CpeIcTBa B oHTEe
1 | BxoaHoi CpencrTBo KOHTpOJI, OpPraHUW30BaHHOE Kak | YcTHbIM onpoc - YO




KOHTpPOJIb

cnenmaigbHas ~ Oecema  MpemogaBaTenst ¢
0o0ydJarolmuMcsi Ha TEMBbI, CBSI3aHHBIE C
U3y4aeMoi JUCIUTUTMHOMN, U PACCYMTaHHOE Ha
BBSICHCHHE OOBeMa 3HAHHWHA O0YyYaroIierocs
10 OTIPENICJICHHOMY pa3liely, TeMe, mpodieme
U T.IL.

2 | Otuer o
nabopaTtopHoOu
pabote

TexHuueckoe cpeicTBO, KOTOPOE MOKET OBIThH
MCIIOJIb30BAHO ISl KOHTPOJISI IPUOOPETEHHBIX
CTYJIEHTOM HpO(eCCHOHANbHBIX HABBIKOB H
YMEHUW TI0  YOPaBJIEHUIO  KOHKPETHBIM
MaTEpHUATBLHBIM 0OHEKTOM.

JlaboparopHas
pabora - JIP

3 | KorrpoasHas

CpenctBo MNpOBEPKM YMEHUU TMPUMEHATH

KonTponsnas padota

pabota IIOJIyYE€HHBbIE 3HaHUsA Uil pemeHus 3angad | - KP
OINPEJEJICHHOT 0 TUIA 110 TEME WIN Pa3feiy
4 | Tect Cucrema cTaHZapTU3UPOBAHHBIX 3anaHui, | Tectsl - T

TIO3BOJISIFOIIAsT aBTOMATH3UPOBATh MPOLEAYPY
U3MEPCHUsT yPOBHS 3HAHUH W  YMCHHU
00y4aronierocs.

MeTonnquRne MaTepuaJjbl, ONpeacJasiiomue nmpouecaypbl ONCHUBaAHUA 3HaHHl7[, yMeHHﬁ,

BJaJleHUd W (MJH) omnbITa JAeATeJbHOCTH,

KOMIIeTeHIINH.

Bomnpocsl BxogHoro kourTpouas (YO0):
1. 3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTBA.

0NN L A~ W

. O6patumMble 1 HEOOpATUMBbIE pEaKIIUU

. 3aKOH JEHCTBHS Macc

. MareMaTtnueckoe BhIpaKEHUE 3aKOHA JIEMCTBHS Macc
. KoHcranTa ckopoctu peakiuu

. KoncranTa paBHoBecus

. DIIEKTPOIUTHUYECKAS AUCCOLINAIIUS

. HopmasibHOCTB M TUTp pacTBOpa

9. OU3UKO-XUMHUYECKHUE METOIBI aHAJIN3a
10. CiexTpanbHbIil METOT aHATIU3A

Bomnpocs! 11t oTyera no JiaboparopHoi padore Nel:
1. Yro Takoe OydepHbie pacTBopsl unu 0ydepusie cmecu? [IpuBenure npumMepsl OypepHbIX

cMecen

XapaKTepu3yIuX 3JTanbl (OopMUPOBAHMS

2. KakuM mnporieccaMu COMpOBOXKIaeTCs J0OABICHHUE IICIIOYH K aMMOHUIHOMY Oy(pepHOMY

pactBopy?

3. Kak mensercs 3Hauenue pH aneratHoro OydgepHoro pactsopa npu A00aBICHUH K HEMY
0,08 B/1 HCI nimn NaOH?

4. Yem ompenensiercs OydepHas eMkocTh pactBopa? [Ipusenure Gpopmymy.

5. IlpuBeanTe PUMEPHI OPTaHUYECKHUX JKUAKOCTEH M BEIIECTB, 001aalonnx O0yhepHbIMH

CBOUCTBaMU.

Bomnpocs! 1u1st oT4era 1o JiabopatopHoi padore Ne2:
1. Ha ueM ocHOBaH KaueCTBEHHBIM METO/, aHaJIn3a?
2. Kak nonpaznensiroTcsi XMMHYECKHE peakliui OOHaApYKEeHUs?
3. Kakum 00pa3oM mpoBOAAT PeaKIHU, OCYIIECTBIIEMbIE «MOKPBIMY ITyTeM?
4. Ilepeuncaure aHUOHBI 1-0i1 TPYIIIBI U IPUBEIUTE XaPAKTEPUCTHKY.
5. YeMm BoccTaHaBiuBaeTcsi KoHIleHTpupoBaHHas HNO3?
Bomnpocsl 115 oTuera no JgadopatopHoii padore Ne3:
1. Ha yem ocHOBaH METOJ| X€IaTOMETPUUYECKOTO TUTPOBAHUS?



2. HazoBuTe OCHOBHBIE BHJbl WHIWKATOPOB, NMPUMEHSEMBIX ISl XEJIATOMETPUUYECKOIO
TUTPOBAHUSA

3. CyIIHOCTb MPSIMOT'O TUTPOBAHUSI.

4. Ha ueM OCHOBaH METOJI TUTPOBAHUS 3aMECTUTENS?

5. 3anummTe ypaBHEHUs peaklMi OOpa30BaHMS XEJIaTOB IPHU OMPENEICHUU COACPKaHUS
KoOajbTa B pacTBOPE.

Bonpocsl 1u1s oTueTa no gadboparopHoii padore Ned:

1. Tlepeuncnure npeumyniecTBa GU3NYECKUX U HU3MKO-XUMUUECKUX METOJOB aHAIU3a IO
CpPaBHEHHUIO C APYTMMHU BUJIAMU aHAJIK3a.

2. OOBSICHUTE CXEMY MEPEXO0I0B MEXKY PA3TUIHBIMU COCTOSHUSIMU YaCTHIIHI.

3. Kak noapasznensercss ONTUYECKUNA TUana3oH?

4. Yem omnpenensitoTcs KOHCTPYKIIMU OTACJICHHUS Uil MPOOBbl B Pa3HBIX CIEKTPaIbHBIX
npudopax?

5. ®opmynupoBka 3akoHa byrepa — Jlambepra — beppa

TecToBbIC 3a1aHUA:
Bapunant Nel
1. Onpenenure 3HaYeHUE KOHCTAHTHI PABHOBECHS, €CIU JUHAMHUYECKOE PABHOBECHE CIIBUHYTO
BIIpaBO?
a) K=1
0) K>1
B) K<1
r) K<1
Bapuant No2
1. Kak uzMeHsieTcs pacTBOPUMOCTH MaJOPACTBOPUMOTO JIEKTPOIUTA TIPU BBEJICHUU B €r0 PACTBOP
coJIeH, He UMCIOIHX ¢ HUM OOIUX MOHOB?
a) YBEIIMUMBACTCS
0) MmoHMKaeTcs
B) HE UBMEHSIETCS
') CHavajla yMEHbIIAETCs, a 3aTeM YBEIMUHUBACTCS
BapuanTt Nel
2. Meron aHanu3a, OCHOBaHHBIM HAa W3MEPEHHM WHTEHCUBHOCTH CBETA, OTPAXKEHHOIO WIIH
pacCessHHOTO OKpalI€HHOW WJIM HEOKPAILIEHHON CYyCE€H3MEN TBEPIOTO BEIIECTBA HA3bIBACTCS:
a) HedenomeTpuen
0) PMUCCHOHHBIM CIIEKTPAJILHBIM aHAJIA30M
B) TUIAMEHHOU crieKTpodoToMeTpHeit
I') JIOMUHECLIEHTHBIM ((pIyopeclieHTHBIM) METO/IOM aHaJIu3a
Bapuant No2
2. Ilpu aHanu3e HEU3BECTHOIO CYXOr0 BEIIECTBA OKpacka KpPUCTAJIOB B CHHUN I[BET YKa3bIBAe€T Ha
coJiep>KaHue
a) IOHOB MarHus;
0) NOHOB Me/H;
B) HOHOB KeJe3a;
') HIOHOB KOOaJIbTa.

Bapuant Nel

3. Kak Ha3pIBaeTCs METOJ OCATUTCIBHOTO THTPOBAHUS, MPHU KOTOPOM IPH IOMOIIU PacTBOPOB
HUTpara cepebpa omnpenenstor coaepkanue HoHoB Cl u Br B HEHTpalbHBIX WU CIA0OIIEIOYHBIX
cpenax?

a) arpeHTOMETPHUEI;



0) THOIIMaHATOMETPHEH;

B) X€JIaTOMETPUEH;

T') IEpMaHTaHATOMETPUECH.

Bapuant No2

3. BemectBo C3HN¢Og Ha3BIBaCTCS

a) UHJIMKaTOPOM MYPEKCHIOM

0) KoMIUIeKCOHOM |

B) MHJIMKATOPOM XPOMOT'€H YEPHBIM

) KoMIuiekcoHoM 11

Bapuant Nel

4. BenuunHa ¢ B ypaBHEHUU A—=c/v 0003HaJaeT

a) JUIMHY BOJIHBI;

0) yacTory;

B) CKOPOCTbh CBETA;

T') BOJIHOBOE YHCIIO.

Bapuant Ne2

4. qns xnopua-uoHoB Cl” rpymmoBbIM peareHTOM SBJISIETCS
a) BaCl, B kucnoii cpene

0) AgNOj; B npucyrcteun HNOj;

B) TPYIIIOBOTO peareHTa HeT

r) BaCl, B HeitTpanbHOM U caboIIeIouHol cpee
BapuanTt Nel

5. ®opMyrna aKTUBHOCTH HOHA

a) a=Cp/Coom

0) 0= Coou/Cn

B) a=f-C

r)a=f1/C

Bapuant No2

5. AMMOHWUITHBIN OyepHBIN PacTBOP - ATO

a) cMeCh THIPOKCHAa aMMOHHMS U alleTaTa HaTpus

0) cMech rUAPOKCHIa AMMOHHMSI U XJIOPUIa aMMOHHUS
B) CMECh YKCYCHOM KUCIJIOTBI U alerara HaTpus

') CMeCh YKCYCHOM KHCIIOTBI M XJIOPUAa aMMOHUS
Bapuant Nel

6. BemectBo C,0H 307N;S Ha3zbIBaeTcs

a) UTHANKATOPOM MYPEKCHI0M

0) komIuIeKCOHOM |

B) MHAMKAaTOPOM XPOMOI'€H YEPHBIM

r) KoMIuiekcoHoM 11

Bapuant No2

6. Meton aHanmu3a, OCHOBaHHBIM Ha W3MEPEHUU HMHTEHCHUBHOCTH M3JIy4aeMOIrO BelIEeCTBAMU
BUIMMOTO cBeTa ((pryopecleHIui) Mpu 00ITy4eHUN UX YABTPa(pHOICTOBBIMU JIy9aMy Ha3bIBACTCS
a) He(enomeTpuein

0) YMUCCHOHHBIM CIIEKTPAJIbHBIM aHAJIU30M

B) TUIAMEHHOU crieKTpodoTOMEeTpHEe

T') TJIOMHHECLIEHTHBIM ((pIIyOpECIEHTHBIM) METOZOM aHaIn3a
Bapuant Nel

7. Kakuie HOHBI OOHAPYKUBAIOT C UCIIOJIb30BAHUEM Pa30aBICHHbBIX KUCIOT?
a) HUTpaT-UOHBI;

0) HUTPUT-UOHBL;

B) hocdaT-noHEI;



r) cynab(dar-uoHskI.

Bapuant No2

7. BennuuHa v B ypaBHEeHUHU A=c/v 0003Ha4aeT

a) JUIMHY BOJIHBI,

0) yacTory;

B) CKOPOCTb CBETA;

I') BOJTHOBOE YHUCIIO.

Bapuant Nel

8. Kakoe 3HaueHNe KOHLEHTpAIM HOHOB BOJOPO/Ia B HEUTPAJIbHBIX pacTBOpax?
a) PaBHO KOHLIEHTPALMH IUAPOKCHI-HOHOB 1 107 MOB/11

6) MEHbIIIE KOHIIEHTPALMH THIPOKCHI-HOHOB U paBHO 10~ Monb/1
B) 0OJIbIIIE KOHIICHTPAIUU THAPOKCHUI-HOHOB U PABHO 107 mons/n
I') MEHbIIIE KOHIIGHTPALMH THIPOKCHI-HOHOB U paBHO 107 Momb/1
Bapuant No2

8. dopmyna ko3 durmeHTa akKTUBHOCTH HOHA

a) 0=Cp/Copn

0) 0= Coou/Cy

B) a=f-C

r) f=a/C

Bapunant Nel

9. BriGepere npaBuiibHOE Ha3BaHUE KOMIUIEKCOHA ¢ (hOPMYIIONi:

HN

™ CH,COOH

CH,COOH

a) HUTPUWJIOTPUYKCYCHAs! KUCJI0Ta

0) ATHJIEHIMaMUHTETPAayKCyCHasl KUCI0Ta

B) UMUHOJMYKCYCHAsl KUCIIOTa

') IByHATPHUEBAs COJb ATHIECHANAMUHTETPAYKCYCHOU KUCIIOTBI
Bapuant No2

9. Omnbku, 00yCIOBICHHBIE CYOBEKTUBHBIMU OCOOCHHOCTSIMU PabOTAOIIETO, HA3bIBAIOT
a) ONepaTUBHBIMU

0) METOTMYECKUMH

B) UHAMBUAYaTbHBIMU

T) CIy4ailHBIMHU

BapuanTt Nel

10. Ommbku, 3aBUcCAINE OT KBaJIU(PHUKAUKM PabOTAIOMIET0 M OT TIHIATEIBHOCTH BBIMIOJHEHUS
OTJENbHBIX AHATTMTUUYECKUX OIEeparuii, CHuTaroT

a) ONepPaTUBHBIMU

0) MHIUBUIYaTbHBIMH

B) METOAMYECKUMU

T) CIIy4ailHBIMU

BapuanT Ne2

10. Kakue noHsl 00HapyUBaIOT C UCIOIb30BaHUEM AUPEHIIaMUHA?
a) HUTPaT-UOHBI;

0) HUTPUT-UOHBL;

B) Gocdar-noHsr;

T) cyiab(aT-uOHBI.

Bapuant Nel

11. nst cynbhaT-noHOB SO4” PYNIIOBLIM PEAareHTOM SIBJISIETCS

a) BaCl, B kucnoii cpene



0) AgNOj; B npucyrctBur HNO;

B) IPYIIIOBOTO pEareHTa HeT

r) BaCl, B HeliTpanbHOI U CJ1a00IIEIOUHOM cpefie

Bapuant No2

11. Beibepere nmpaBWJIbHOE Ha3BaHHUE KOMIUIEKCOHA C (POPMYIIOH:

HOOQOCH.C CH.COOH
- CI—L-CI—L—N<
HOOCH.C-" *  ° ™ CH,COOH

a) HUTPWJIOTPUYKCYCHAs! KUCJIO0Ta

0) UMUHOIUYKCYCHAsl KHCIIOTA

B) STUJICHAMAMHHTETPAYKCYCHAsI KUCIIOTa

I') IBYHaTpHUEBas COJIb TUICHANAMUHTETPAYKCYCHON KUCIOTHI

Bapunant Nel

12. AuerarHbiit OydepHBIil pacTBOp - 3TO

a) cMeCh TUPOKCHIa aMMOHHUS U alleTata HaTpus

0) cMeCh THAPOKCHIa AaMMOHUSI M XJIOPUJIa aMMOHHUSI

B) CMECh YKCYCHOW KHCJIOTHI U areTaTa HaTpus

') CMeCh YKCYCHOM KHCIIOTHI M XJIOPUAa aMMOHUS

Bapuant No2

12. Beibepute npaBuibHyto popmyny 1uist pH nokazarenst cpeasl.

a) pH=Ig[H"].

6) pH=-1g[OH ]

B) pH=-Ig[H ]

r) pH=1g[OH ]

BapuanTt Nel

13. Ilpu aHanm3e HEHU3BECTHOTO CYXOTO BEIIECTBAa C YEro HAYMHAIOT IMPOBOAWUTH MPOOBI Ha
pacTBOPUMOCTH?

a) ¢ 00pabOTKH HECKOIBKUX KPYMUHOK JUCTUIUTMPOBAHHOM BOIOW TP HarpEBAHUH,

0) ¢ 00pabOTKK KPUCTAIIIOB BEIIECTBA B pa30aBIEHHON XJIOPOBOAOPOTHON KUCIIOTE;

B) ¢ 00pabOTKH KPUCTAJIJIOB BEIIECTBA B KOHIICHTPUPOBAHHOW XJIOPOBOIOPOIHOM KHUCIIOTE;

T) ¢ 00pabOTKN HECKOIBKUX KPYMUHOK TUCTHILTMPOBAHHON BOIOH MPU KOMHATHOW TeMIIeparype.
Bapuant No2

13. Kak Ha3bpIBaeTCs METOJ OCAaTUTEIBLHOTO TUTPOBAHMS, MPH KOTOPOM HCIIOJIB3YETCS PacTBOP
THOIIMaHAaTa aMMOHUS?

a) arpeHTOMETpHUEi

0) THOLIMaHATOMETpUEH

B) XeJaroMeTpuen

T') IEpMaHTaHATOMETPHUECH

Bapunant Nel

14. Kak u3meHsieTcs pacCTBOPUMOCTh MaIOPACTBOPUMOTO 3JIEKTPOJIUTA IPU BBEJCHUH B €T0 PACTBOP
CHJIBHBIX 3JICKTPOJIUTOB, COACPIKANINX OJHOMMEHHBIC HOHBI?

a) YBEIMYHUBAETCS

0) MmoHMKaeTcs

B) HE U3MEHSETCS

T') CHavyaJia yBeJTMYMUBACTCS, a 3aTEM YMCHbBIIIACTCS

Bapuant Ne2

14. Onpenenurte 3Ha4eHHWE KOHCTAHTHI PABHOBECHS, €CIH JAMHAMUYECKOE PAaBHOBECHE CIBUHYTO
BJIEBO?

a) K=1

0) K>1



B) K<I
r) K>1

OI_ICHI/IBaHI/Ie CTyACHTa Ha 3a4Y€Te 110 AWCHHUIIINHC «HOHOJ’IHI/ITeHBHHe IJ1aBbl aHAJIMTHYECKOM
XUMHUWD).

Bbanabl
(uToroBoit OcBoeHue
. . . TpeGoBaHusi K 3HAHUAM
PEUTUHIOBOM | KOMIIETEHIIUI
OIICHKH)
100-85 [IponBunyThili | OTBETBI HAa TIOCTABJICHHBIC BOIPOCH TIONHBIC, YETKHE U
YpOBEHb pa3BepHyThIe. PemieHuss 3amad JIOTMYHBI, JOKa3aTENbHBI U
JIEMOHCTPUPYIOT aHAIUTUYECKHE U TBOPYECKHE CIOCOOHOCTH
CTYyJCHTA.
84-70 Cpennnit JlatroTcs MOJIHBIE OTBETHI HA IIOCTABJIEHHBIE BOMPOCHI.
yYpOBEHB [ToxazaHo ymMeHHE BBIACIATH MPUYUHHO-CIICICTBEHHBIE CBSI3U.
[Ipu pemenun 3amad JOMYIIEHBI HE3HAYUTENIBHBIE OLIMOKH,
WCTIPABJICHHBIE C  TOMOIIBIO  «HABOJAIINX»  BOIPOCOB
npernoaBaTels.
69-60 ba3zoBbrit OTBeTbl Ha BOMNPOCHI M PEMICHUS MOCTABICHHBIX 3a]a4
YpOBCHB HEJI0OCTaTOYHO TOJHBIC. JIOTMKa W TOCIEA0BATEILHOCTh B
pelIeHnH 3a7a4 UMCIOT HapylieHus. B oTBeTax OTCYTCTBYIOT
BBIBO/IBI.

Crynent, nmonyuuBmuii Mmenee 60% OT MakcMManabHOTO Oaiia 3a pasaeNl MUCHUILUIMHBI WA
MIPOMEXYTOYHYIO aTTECTAIUIO, CYUTAETCS HEaTTECTOBAHHBIM IO JIAHHOM TUCIUTIIIUHE.

YueOHo-MeTOAUYeCKOe U MHPOPMALIMOHHOE o0ecleYeHrne Y4eOHOM U CIIMILIHHbI
OcHoBHas nuTepaTypa:

OcHoBHas

1. Bepmiun B.U., Bnacosa W.B., Hukudoposa N.A. Ananutuuyeckass XuUMus: y4eOHUK. -
CII6: UsnmarensctBo «Jlamb», 2019. — 428 c. https://e.lanbook.com/reader/book/146616/#1 Pexum
nocrymna: https://e.lanbook.com/reader/book/115526/#1

2. Ananutndeckas xumus. Xumudeckuii ananus / U.I'. 3enkeBud [u ap.]: yueOnuk. - CII06 :
N3parenbcTBO «Jlauby, 2019. — 444 c. — Pexxum noctyna:
https://e.lanbook.com/reader/book/123662/#1

JlononHUTENBHAS

3. Ananutmueckas xuMmusA. MeToasl WACHTH(PUKAMKA W omnpeaeieHus Bemiecte / M.U.
bynaroB [u gap.]: yuebnuk. — CII0: M3marensctBo «Jlauby», 2020. - 584 c. — Pexum pocryma:
https://e.lanbook.com/reader/book/146616/#1

4. 3yoosa H.I'. Bydepnsie pactBopbl / MY K BBINOJHEHUIO JTa0OPATOPHBIX pabOT —
bamakoso: BUTU HUSY MUDU, 2019. - C.16.

5. 3y6oBa H.I'. Peakunu Ha oOHapyxeHune aHnoHOB / MY K BBINOJIHEHHIO JTaOOPaTOPHBIX
pabort - banakoso: BUTU HUAY MUDU, 2019. — C.16.

6. 3yboBa H.I'. Xenaromerpuueckoe TutpoBanre / MY K BBIIOJHEHHIO TaOOPaTOPHBIX padboOT
— banakoso: BUTU HUAY MU®DU, 2017. — C.12.

7. 3yoosa H.I'. CnektpodoToMeTpruyeckoe onpeaeieHrne ONTHIECKON MIIOTHOCTH PpacTBOpa
nepMaHranata kamus / MY K BeInoigHeHHI0 j1abopaTopHbX pabor. — bamakoso: BUTU HUAY
MHU®H, 2019. — C.16.


https://e.lanbook.com/reader/book/146616/#1
https://e.lanbook.com/reader/book/115526/#1
https://e.lanbook.com/reader/book/123662/#1
https://e.lanbook.com/reader/book/146616/#1

8. )KypHaJ'I <<yCHeXI/I B XUMHHU U XHMH‘IGCKOﬁ TCXHOJIOTHUU». - Pe)KI/IM ,Z[OCTyrIaI
https://e.lanbook.com/journal/2381

JIeKTPOHHO-0u0MoTeunbie pecypcst BUTU HUAY MUOPU

- 3JIEKTpOHHO-O0MOIMoTeunas cucreMa HUAY MUOU (cBuaeTenbcTBO 0 rocyaapCcTBEHHON
peructpauuu 0a3pl gaHHbIXx Ne 2012620735 ot 01.08.2012 r.) Ge3 orpaHuueHHs] KOJIMYECTBA
noJib30Bareseit u 0e3 orpaHnyYeHus CpOKa UCIIOJIb30BAHUS PECYPCOB;

- DIIEKTPOHHO-0MOMMoTeyHast cuctema «KoHCyNIbTaHT cTyAeHTa» (0OLIECTBO C OrpaHMYEHHON
otBeTcTBeHHOCTHIO «IlomuTexpecypce»). orosop Ne 12-21-910 ot 16.07.2021 r. Ha mpemocTaBiIeHHE
JOCTyNa K JJIEKTPOHHON OuMOIHOTEeKe K KomIuiektaM «MenuinuHa. 3apaBooxpaHeHue. bazoBas
koiutekust», «Kuaurm wm3marennctBa «@PeHWKCe», «M3marenbckuit gom MOMUMy», «Kaurn
uznarenberBa «lIpocnex»: «MHOCTpanHbie a3bku» 1o 31.08.2022 r.;

- 3JIEKTPOHHO-OMOIMOTEeYHast cuctemMa «AiOyke» (moroBop Ne 09-21-910 ot 02.07.2021 1.)
Ha npepocrasiieHue nocryna no 31.08.2022 r.;

- 3JIEKTPOHHO-OMOMMoTeynast cucrema «Jlaub» (moroop Ne 10-21-910 ot 16.07.2021 .
TOJIbKO Ha KHUTY U3/1aTeNbCcTBA «JlaHb») Ha mpeaocTasienue nocryna mo 31.08.2022 r.;

- JNIEKTPOHHO-O0nOIMoTeuHas cucrema «Jlaup» (morosop Ne 11-21-910 ot 16.07.2021 1. Ha
KHUTH JIPYTUX U3JATENbCTB-MAPTHEPOB M3NaTelIbCcTBA «JIaHb») HAa MPENOCTaBICHHE AOCTyIa IO
31.08.2022 r.;

- 3JIeKTPOHHO-OnGIHOTeuHas cucteMa «FOPAUT» (norosop Ne 13-21-910 ot 30.08.2021 r.)
Ha npepocrasieHue nocryna no 31.08.2022 r.;

- JNIEKTPOHHO-OnOMHoTeuHas cuctema «Koncynprant Bpaday (moroop Ne 590KB/05-2021
ot 01.06.2021 r.) Ha npenocraBiaenue nocrymna no 06.08. 2022 r.;

- 3JIeKTpOHHO-O0MOMuoTeunas cucrema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 r.) Ha
npenocrasienue nocryna no 31.08.2022 r.;

- Hay4Has dJIeKTpoHHas Oubnuoteka «elibrary» Ha «Hayunas snekrponnast 6ubnuroreka «elibrary»
(moroBop Ne SU-353/2022 ot 14.12.2021 r.) Ha npenocTasieHue noctyna mo 31.12. 2022 r.»

- MexnayHnapoaHbiii onnaiin pecype ProQuest Ebook Science & Technology na «MexayHapoaHbIHi

onnaitn pecypc ProQuest (moroop Ne 19-21-910 ot 18.10.2021 r.) Ha mpenocTaBnenue noctymna mo 30.11.
2022 r.»

IIporpammuoe ob6ecnieuenne u UHTEepHET-pecypcebl:
ITpornecc peanuzanuu 0Opa3oBaTEIBHOM MPOrpaMMbl 00ecTIeueH HE0OXOAMMBIM KOMILIEKTOM
JUIEH3UOHHOTO MporpammHoro obecneuenus: « Word», «Power Painty.

MarepuajibHO-TeXHHYECKOe o0ecneyeHre y4eOHOH TUCIUIIIHHBI

JIeKIMOHHBIE 3aHATUS TPOBOIATCS B CHEUUAIU3UPOBAHHBIX ayJIUTOPHUSAX, OCHAILEHHBIX
MYJIbTUMEIUIHBIM 000pyaoBanueM. JlabopaTopHbie 3aHATHS TPOBOJIATCS B ATHX K€ ayAUTOPUAX C
noceiieHueM JabopaTopuil, OCHAIICHHBIX CTaHAAPTHBIMM KOMIUIEKTAMH OTEYECTBEHHBIX U
3apyOeKHBIX TPUOOPOB M YCTAaHOBOK. MyJIbTUMEIUIHBIN KypC JEKIHH, BUACODUIBMBI, MAKEThl U
IUTAKaThI.

Y4yeOHO-MeTOAMYECKHE PEKOMEHAANH JJISl CTYACHTOB

1. Vxasanus ona npocayuueanus 1ekyuil

[lepen HayanoM 3aHATHII BHUMATENbHO O3HAKOMUTHCA C YYEOHBIM IUIAHOM IPOBEACHHUS
JIEKUUN U CIIMCKOM PEKOMEHI0OBaHHOM JINTEPATYPBI.


https://e.lanbook.com/journal/2381

[lepen mnocenieHUEM OYEpPEAHON JIEKUUM OCBEXUTh B IaMSITH OCHOBHBIE KOHIIETIUU
npoiieHHOro paHee Marepuana. [loaroToBUTh npu HEOOXOJUMOCTH BOMPOCHI npenoasarento. He
HAJI0 OTAacaThCsl, YTO BOMPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexuuu OCHOBHOE BHHMAaHHE CIIEyeT YACNHATh HE (QopMyllaM M MaTeMaTHYECKUM
BBIKJIAJIKaM, a COJICPKAHUIO U3y4aeMbIX BOIIPOCOB, ONIPEICICHHUSIM U TOCTAaHOBKAM 3ajady.

B nmnpomecce wu3ydeHHs JIEKIMOHHOTO Kypca HEOOXOJIMMO II0 BO3MOXHOCTH YacTo
BO3BpalIaThCsl K OCHOBHBIM TMOHSTUSAM U METOJaM pelieHus 3a7a4 (3eCh BO3MOXKEH BHIOOPOUHBII
KOHTPOJIb 3HAHUU CTYJCHTOB).

JKenmarenpHO HCMOAB30BaTh KOHCHEKTHI JIEKUWWA, B KOTOPBIX HCIIOJIB3YETCS MpPHUHSATAs
npernojaBaTesieM cucteMa 0003HaueHU .

Jns Oonee moapoOHOTO H3Yy4YEHHUsI Kypca cieayeT paboTarh C PEKOMEHIOBAaHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMH M BHOBb MOSIBIISIFOIIUMHUCS UCTOUYHUKAMU.

2. Vkazanus ons evinonnenus 1aoopamopusix pabom

Cobmonate TpeOOBaHUS TEXHUKH O€30MAaCHOCTH, Ui YEero NpociyllaTb HEOOXOANMbIE
Pa3bsACHEHUS O MPABUILHOCTH MTOBEJICHUS B JIa0OpaTOPHUH.

[lepen BhIMOTHEHUEM J1IA0OPATOPHON PabOTHI MPOBECTH CAMOCTOSITEIBHO TMOJTOTOBKY K
paboTe H3y4YWB OCHOBHBIE TEOPETHUECKHE IIOJIOKEHHS, 3HAHHE KOTOPBIX HEOOXOIUMO IS
OCMBICJICHHOT'O BBITIOJIHEHUS PAOOTHI.

B mporecce BbImosHeHHsT pabOThI CleAyeT MOCTOSIHHO OOINAThCS C MpernojaBaresieM, He
JIOTyCKasi 10 BO3MOYKHOCTHU HEMIPaBUJIbHBIX IEVCTBUM.

OcCHOBHBIE Pe3yJIbTATHI SKCIIEPUMEHTOB HE00X0IMMO 3a(PUKCUPOBATH B TMCEMEHHOM BUJIE.

[Ipu coave 3auera 1Mo paboTe MOATOTOBUTH OTUET O MPOJACIAHHON paboTe, T/Ie JOJDKHBI OBITh
OTPa)KE€HbI OCHOBHBIE PE3YyJIbTAThl U BHIBOJBI.

3. Vkazanus ons evinonnenus camocmosmenvHou pabomol

[TonyuuTs y mpemnogaBatens 3ajjaHUe U CHHCOK PEKOMEHJIOBAHHOU JHTepaTyphl. M3ydeHue
TEOPETUYECKUX BOMPOCOB CJEAYET MPOBOAUTH IO BO3MOXKHOCTH CaMOCTOSITENbHO, HO TIPH
3aTpyJHEHUAX 00paIaThcs K MPErno1aBaTeio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O TPOJIeIaHHOMN padoTe.

[Tpu BbIMONHEHUU (POHTANBHBIX 33/IaHUN IO YCMOTPEHHIO MpernojaaBarelis padoTa MOXKET
ObITh OlICHEHa 0e3 MHCHhMEHHOI0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIPOCHI, MPHU
YCIIOBUU aKTUBHOW CaMOCTOSITEIIbHON PabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOMIPOCHI.

MeToanuyeckue peKOMeHIAUNM JIJIsl IpernoaaBarTesei

1. Vxasanus ona nposederust iexyuil

Ha mepBoit BBOJHOI NeKIUU caenaTh oOImui 0030p coaepKaHus Kypca U OTMETUTh HOBBIC
METOJbl M TOAXOJbl K PELICHUIO 33Jay, pPacCMaTPUBAEMbIX B KypCE, JOBECTH JO CTYIECHTOB
TpeboBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipu moaroToBKe K JIEKIMOHHBIM 3aHSATUSM HEOOXOAUMO MPOAYMATH IJIaH €r0 MPOBEICHUS,
CoZep)KaHWE BCTYNMUTEILHOW, OCHOBHOM M 3aKJIIOYUTEIbHOM 4YacTH JEKIMU, O3HAKOMHUTHCS C
HOBHHKAMHU Y4eOHOM W METOIWYECKOW JIUTEpPATyphl, MyOJHKAIUSIMU MEPUOIUIECCKON IMeyaTu IO
TE€ME JIEKIMOHHOIO 3aHATHUSA. [lepen m3nokeHueM TEKyIero JISKUMOHHOTO MaTepuasia HallOMHHUTh
00 OCHOBHBIX HUTOTaX, MOCTUTHYTHIX Ha MpeabIAynux jekuusx. C 3Toi 1enaplo 3a1aTh HECKOIbKO
BOIIPOCOB aYJUTOPUH U OCYIIECTBUTH BHIOOPOUYHBIN KOHTPOJb 3HAHUS CTYICHTOB.

B xoze NEeKIMOHHOTO 3aHATHS MPENOoJaBaTelb JOKEH Ha3BaTh TEMY, y4EOHBIE BOMPOCHI,



03HAKOMUTH CTYJIEHTOB C MEepEeYHEM OCHOBHOM M JOMOJHUTEIBHON JUTEPATYPhl MO TEME 3aHSTHS.
PackpebiBasi copepkanue yueOHbIX BOMPOCOB, aKIIEHTUPOBATh BHUMAaHHE CTYIACHTOB Ha OCHOBHBIX
KaTeropusix, SBJICHUAX U IpoLeccax, OCOOCHHOCTSIX MX NpoTeKaHHsd. PacKpbIBaTh CYyIIHOCTh U
COJIep)KaHHME PA3JIMYHBIX TOYEK 3PEHUS M HAYYHBIX MOJXOJO0B K OOBSCHEHUIO TE€X WU HHBIX
SIBICHUU ¥ TTPOLIECCOB.

CnenyeT apryMeHTHPOBAaHO OOOCHOBAaTh COOCTBEHHYIO TMO3UILHIO 1O  CHOPHBIM
TEOpeTUYecKuM BompocaM. [IpuBoauTH mpuMepsl. 3a1aBaTh MO XOAY H3JIOKEHHUS JIEKIIMOHHOTO
MaTepuaja PUTOPUUYECKHE BOMPOCHI M CaMOMy JaBaTh Ha HHUX OTBET. JTO CIOCOOCTBYET
AKTUBM3AI[UU MBICIUTEIBHON NESTEIHHOCTU CTYACHTOB, MOBBIIIEHUIO UX BHUMAaHUA U MHTEpeca K
MaTepuaiy JEeKIUH, ee cojepkanuio. [IpenogaBarens qoMKEH PYKOBOAUTh paOOTON CTYJEHTOB IO
KOHCIIEKTUPOBAHMIO JIEKIIMOHHOTO MaTepuaja, IOAYEpPKUBATh HEOOXOIUMOCTh OTPaKEHHs B
KOHCIIEKTaX OCHOBHBIX IMOJIOXKEHUN M3ydaeMOW TeMbl, 0CO00 BB, KATErOpUAIbHBIN armapar.
B 3akmrounTenbHON YacTH JIEKIMM HEOOXOAMMO c(hOpMyIupoBaTh OOIIKME BBIBOJABI 1O TEME,
packphIBalOlIMe COJAEpKAHUE BCEX BOINPOCOB, IOCTABIEHHBIX B JieKUMH. OOBSIBUTH IJIaH
OUYEPEIHOTO MPAKTUYECKOTO 3aHATHS, JaTh KPaTKUE PEKOMEHJAIMU 10 MOJATOTOBKE CTYACHTOB K
cinenyrouieil jexkuumu. OnpenenuTb MECTO U BpeMs KOHCYJIbTAlMM CTYAEHTaM, MOKEJIaBUIUM
BBICTYITUTH C JIOKJIAJaMu U pedepaTami.

Ha mnocnenneit nekuuu ynaenuth BpeMs i o03opa Haubosiee BaXXHBIX TOJOKEHUH,
PaccCMOTpEHHBIX B Kypce.

2. Vkaszanus ona nposedenus 1a60pamopHuIX 3aHAMULL.

CobmtoiaTh TpeOOBaHUSI TEXHUKH 0€30MAaCHOCTH W MPOBOJIUTH HEOOXOIUMBIE Pa3bICHEHUS O
NPABWJIBHOCTHU MOBEICHUS B TaOOpaTOpUH.

[lepen BbImoMHEHUEM JabOpaTOpHON PabOTHI MPOBEPUTH CTENEHb TOTOBHOCTH CTYACHTOB,
HAallOMHHUTb U OOCYJIUTh OCHOBHBIE TEOPETUYECKUE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO IS
OCMBICJIEHHOT'O BBITIOJIHEHUS PadoT.

B nporecce BbInoHEHUs pabOTHI ClIeTyeT NOCTOSIHHO OOIIATHCS CO CTYACHTAMHU, HE JIOIyCKast
10 BO3MO>KHOCTH UX HEMPABUIIbHBIX JECHCTBUM.

TpebGoBaTh, 4TOOBI OCHOBHBIE PE3YyIbTaThl YKCIIEPUMEHTOB ObLTH 3a(UKCUPOBAHBI CTYIEHTAMU
B IIMCBMEHHOM BH/JIE.

[Ipu mpueme 3adera mo padbore TpeOOBATh OTYET O MPOAEIAHHON paboTe, T/ie MTOJKHBI ObITh
OTpa)X€Hbl OCHOBHBIE PE3YJIbTaThl U BHIBOJIBI.

3. Vkasanus no koumponio camocmosmenshoti pabomul cmyoenmos

[To ycMmoTpeHHio mpemnojaBareis 3aJlaHhe Ha CaMOCTOSITENbHYIO pPadOTy MOXKET OBbITh
UHIVNBUAYATHHBIM WU (POHTATHHBIM.

[Tpu ucnonb30BaHUU UHANBUAYAIBHBIX 3aJJaHUN TpeOOBaTh OT CTYJIEHTAa MUCbMEHHBIH OTYET
0 MpojieIaHHON padoTe.

[Tpu npumeHeHnn (GPOHTANBHBIX 33/1aHUN BECTHU KOJJIEKTHUBHBIE OOCYKIIEHUS CO CTYIEHTaMH
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH.

C 1enpl0 KOHTPOJSL KadecTBa BBIMOJHEHUS CAMOCTOATENbHOM paboThl TpeOoBaTh
UHAUBUAYaJIbHbIE OTYETHI (IOMYCTUMO BMECTO MUCHMEHHOTO OTYETa MPUMEHATh UHAUBUAYAJIbHbIC
KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma coctaBneHa B cooTBeTcTBHM ¢ TpeboBanmssmu OC HUAY MUDU no

HarpasieHnto noarotoBku 18.03.01 «XuMunueckas TEXHOJIOTHSI.
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PaGouyro mporpamMmy cocTaBmII JIO1I. / I'epacumoBa B.M.

Penenseur: no1l., 3ybosa H.IT'.

[Tporpamma omoOpena Ha 3acemannn YMKH 18.03.01 Xwumwuueckas TEXHONOTHS OT

31.08.2021 rona, nmporokos Ne 1.

[Ipeacenarens yueOHO-METOIUUECKOM KOMUCCUU v Yepnosra H.M.



