MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHM S POCCUMCKOM ®EJIEPAITAN
®enepajbHOE IOCY1APCTBEHHOE 010/1KeTHOE 00pa3oBaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

KI'2Y - - -
«KABAHCKUU TOCYJAPCTBEHHBIU DOHEPTETUYECKUU YHUBEPCUTET»
(PI'BOY BO «KI'9Y»)

Toumucan: ®TLOY BO «KT'OVy. .

KA3BAHCKHM I'OCYIAPCTBEHHBIN

SHEPI'ETHYECHH YHUBEPCHUTET

Bmagenen: amomenko Cepreit Oneropmd,
KI'DY  JIHpeKtop HHCTHTYTA TeILIoSHepr e THKH,

ar: 0514F4BE0022B16CA447FC86D2B4759AF 1
Jleiicteutenen ¢ 26.02.2024 no 26.02.2025
Hupekrop

AKTYAJIH3UPOBAHO
pemennem yiaenoro copera HTD
uporoko. Ne§ o1 16.04.2024

I/IHCTI/ITYTa TCILNIOOHCPICTUKHU

C.O.I'anoseHKO
«30» mas 2023 r.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

b1.B./12.01.01.05 ®u3uko-xuMHU4ECKUE METO/Ibl aHAIM3a ra30BbIX CMECEH 1
TEXHOJIOTUYECKUX KUJIKOCTEH JIJIsI aBTOHOMHBIX SHEPTOYCTAHOBOK

Hampasnenue noaroroBku  13.03.01 TemmosHepreTuka v TEMIOTEXHUKA

HamnpapneHHoCTH(1) ABTOHOMHBIE DHEPIETHYECKHIE CHCTEMBI
(mpoduitb(n))
Ksamuduxanus bakanagp

r. Kasans, 2023



[Tporpammy pazpadotan(u):

HanmenoBanue J1OIKHOCTB, OdUO
Kadeapsl Y4.CTEIECHb, Y4.3BaHUE pa3paboTunka
XuUMUA U BOJAOPOIHAS K.X.H., TOIICHT larinytaunosa /1. @.
JHEPreTHKa
HaumenoBanue No
CornacoBanue Jlata [Tonanuce
TTOApAa3ACIICHU MPOTOKOJIA
OnoGpena XB 22.05.2023 | HIpoToxox
HO0P T Nell 3aB.kad., 1.X.H., mpod.
Uugupos A. A.
Coracosasa XB 22.05.2023 | 11poToxon
Nell 3aB.kad., 1.X.H., Ipod.
Yuuupos A. A.
YuetHo- [IpoTokon
CortacoBana Meroguueckuii | 30.05.2023 P
Ne9 Hupexrop, K.T.H., AOLI.
cosetr UTD
I"anonenxo C.O.
30.05.2023 | ITpoTokon
On0GpeHa Vuenslii coBeT Ne9
p UTo Jupexrop, K.T.H., JOI.
I"anonenko C.O.




1. Ieab, 3a1a4M U IVIAHUPYeEMbIe pe3yJabTaThbl 00y4eHHs 10 AUCHUIIHHE
(Lenv u 3a0auu oceoenus oucyuniunst, coomeememayrowue yenu OIT)

[enpro pucnuniuuHel  sBiaseTcs «DU3MKO-XMMUYECKHE METOABI aHaIu3a
ra3oBbIX  CMECEM M  TEXHOJIOTMYECKMX  JKUIAKOCTEH  JUIsi  aBTOHOMHBIX
HPHEPrOyCTAHOBOK» H3Y4YEHHE (PU3UKO-XMMHUYECKUX METOJOB aHajn3a Ta30BbIX
CMECe M TEXHOJIOTUYECKUX >KMIKOCTEH, TEIJIOHOCUTENEeH W paboumx Ten Mjs
aBTOHOMHBIX DJHEPrOyCTaHOBOK, O3HAaKOMJICHME C JUMAarHOCTUKOW KayecTBa
Pa3JINYHBIX BUJOB I'a30BOr0 TOIUIMBA, TEXHOJOTHYECKUX KUIAKOCTEH.

3amayaMu  JUCHUIUIMHBL «DPU3HKO-XMMUYECKHE METOJbl aHalM3a Ta30BbIX
CMECEM M TEXHOJIOTMYECKUX JKUJIKOCTEM JUIsI ABTOHOMHBIX JHEPrOYCTaHOBOK)»
ABIISIIOTCA (POPMHUpPOBAHUE CIIOCOOHOCTEN MPUMEHEHUS MEPOIIPHUATHIHA M0 YITYUIIEHUIO
TEXHUYECKUX  XApaKTEpUCTHK AaBTOHOMHBIX  HOHEPrOYCTAHOBOK, ITOBBIIIECHUIO
HKOJIOTUYECKON 0€30MaCHOCTH; Pa3BUTHE HABBIKOB IKCIIEPUMEHTAIbHOU PadOThHI B
o0nacT aHanM3a Ta30BbIX CMECEH TEXHOJIOTMYECKUX JKUIKOCTEH, IHEPreTHYECKUX
Macell; TMPOBEIECHUE HAyYHO-HUCCIIENOBATENIbCKUX pPa3pabOTOK IMPH HMCCIEIOBAHUU
ra3oBbId CMECEH U TEXHOJIOIMYECKUX KUIKOCTEH DJHEPIreTUYECKUX YCTaHOBOK.

KoMnereHunu 1 MHIMKATOPBl, (popMuUpyeMble y 00yHaromuxcsl:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN

KOI[ W HAMMCHOBAHUEC HHAMUKATOPA

[IK-1. CnocobeH yuyacTBOBaTh B
pa3paboTKe U SKCILTyaTallud OObEKTOB
TEIIOPHEPTeTUKU U TEMJIOTEXHUKH,
IIPOEKTUPOBATh U BHEAPATH
COBpEMEHHbIE aBTOHOMHBIE

[1K-1.3. BeINOAHSET SKCIEPUMEHTHI U PACUEThI
10 (PU3UKO-XUMHUECKUM MapaMeTpam,
XapaKTEPUCTUKAM U YCIIOBUSIM 3KCILTyaTalluu
00BEKTOB TEIJIOHEPTETUKH U TEIUIOTEXHUKU

OHEPrOyCTaHOBKU U CUCTCMBI

[1K-2.1. OG0CHOBBIBAE€T TEXHUUECKUE U
MaTepraIbHbIe TOTPEOHOCTH MPU IKCIUTyaTalluN
ABTOHOMHBIX PHEPTeTUUECKUX CHCTEM

[1K-2.2. OcymiecTBisieT KOHTPOIb HOPM
pacxo/ia BceX BUI0B DHEPrOPECYPCOB
ABTOHOMHBIX YHEPTETHUECKUX CHCTEM; TIPOBOIHUT
BXOJIHOW KOHTPOJIb MOJTYYEHHBIX TOBAPOB U
MaTepUajIOB Ha UX COOTBETCTBUE TEXHUUYECKUM
YCIIOBUSIM, TOCYJJAPCTBEHHBIM CTaHJapTaM U
ceptuduxaram

[TK-2. CnnocobeH k opraHu3anuu
TEXHUYECKOTO U MaTePHATLHOTO
o0ecrniedeHus Mo dKCIUTyaTaluu
ABTOHOMHBIX JHEPTETUYCCKUX CUCTEM H
€€ KOMIIOHEHTOB

2. Mecto nucuuninHbl B cTpykrype OII

[IpeamecTByromuye TUCUUIUIMHBL (MoaynH), npaktuku, HUP, np.
b1.B./12.01.01.01 ®u3uko-xuMu4yeckre OCHOBBI MPOLIECCOB 0OPAOOTKU BOIbI;
b1.B.JZ12.01.01.02 ®uzndeckast XuMusi;

b1.B./13.01.01.03 Dnexrpoxumus;

b1.B./12.01.01.04 OCHOBHOE M BCIIOMOrarTeyIbHOE o0opyaoBaHuE
AIIEKTPOXUMHUYECKUX CUCTEM;
b1.B./I2.01.01.07. MHxeHepHOE  NPOEKTHUPOBAHHUE  SIEKTPOXHUMHYECKUX

HYHEProyCTaHOBOK.
[Tocnenyromue AuCHUIUIMHEBL (MOaynH), npaktuku, HUP, np.
b2.0.01 (V) YueOnas npaktuka (03HaKOMUTEbHAS);




b2.0.02(I1) IIpou3BOACTBEHHAas MpakTHKa (IpakTUKa MO MOJYYEHHUIO
NEPBUYHBIX TPO(ECCUOHATBHBIX HABBIKOB);

Bb2.B.01(IT) [IpousBoacTBeHHAs MpaKTHKa (TEXHOJIOTHUECKas).

3. CTpyKTYypa M cofep:KaHue U CHUILTHHbI

3.1. CTpykTypa I1¥CUMILINHBI

Jlnst ouHo popMbl 00yUeHUSI

Bun yaeOHO# paboThI Beero | Bcero | Cemectp
3E 4acoB 7

OBILA S TPYJOEMKOCTD JMCLIUTIMHDI 3 108 108
KOHTAKTHAS PABOTA* - 50 50
AYJIUTOPHASI PABOTA 0,94 34 34
Jlekun 0,5 18 18
[IpakTuueckue (CeMHUHAPCKUE) 3aHATHUS - - -
JlabopaTopHbie paboThI 0,44 16 16
CAMOCTOSITEJIbHASI PABOTA OBYUYAIOIIETOCSL | 205 74 74
[IpopaboTka yueOHOrO MaTepuaia 2,05 74 74
KypcoBoli mpoekr - - -
KypcoBas pabota - - -
[ToaroroBka K mpOMEXyTOYHOM aTTECTALlUN - - -
[TIpomexxyTouHas aTTecTanus: 3-

3.2. Conep:xkanue IUCHUIUIMHBI, CTPYKTYPHPOBaHHOEe IO pa3jejaM u

BH/aM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl 1 | HIIEKCHI THIUKATOPOB
JUCTIUTUTAHBI S TPYJIOEMKOCTH BU/]I bopMupyeMBbIX
§ 10 BujiaM y4eOHOM paboThl | KOHTPOJIA KOMITETCHITH I
o) ~ o) o te)
3 S g8 8 g,
M o ; 3
= 8] & 3
Pasgen 1 36 6 6 - 24 TK1 [IK-1.3-3-Y-B
[IK-2.1.3.-Y-B
I1K-2.2-3-Y-B
Paznen 2 41 8 8 - 25 TK2 [IK-1.3-3-Y-B
I1K-2.1-3-Y-B
I1K-2.2-3-Y-B
Paszpen 3 31 4 2 - 25 TK3 [IK-1.3-3-Y-B
IK-2.1-3-Y-B
I1K-2.2-3-Y-B
DK3ameH 36 0 OM1 MK-1; IK-2
Hroro 3a 1 cemectp 108 18 16 74
HUTOIo 108 18 16 74

3.3. Conep:kaHue IMCUUIIMHBI




Paznen 1. ®u3uko-xuMHu4eCKrue CBOMCTBA Ta30BBIX CMECEH U TEXHOJOTMUECKUX
YKUJIKOCTE aBTOHOMHBIX SHEPTOYCTAHOBOK.

Tema 1.1. OOBEKTHI aHAINU3a - TA30BBIC CMECH U TECXHOJOTMYCCKHE KHIKOCTH
JIJIs1 aBTOHOMHBIX SHEPTrOyCTaHOBOK.

I'azoBoe TommBo. Bogopoacoaepskaiiue ra3oBbie CMeCU. AHAIN3 TpUMECEN B
BOJIOPOJAHOM TOIUIMBE, KOHTPOJIb COJAECPKaHUS BBIXJIOMHBIX Ta30B. JKHUIKOE TOIIUBO
aBTOHOMHBIX  DHEPrOyCTAaHOBOK. OKCIUTyaTallMOHHbIE W  (PU3NKO-XMMHUYECKHE
CBOMCTBA TEXHOJIOTUUCCKUX KUJIKOCTEH.

CrouHble BOJbI aBTOHOMHBIX SHEPrOoyCTaHOBOK. Boja Kak TEMIOHOCUTEh
CUCTEMbl OXJIQXJEHUS, HOPMUpYEMbIe Moka3areaud. CTOYHbIE BOJABI MPOHU3BOJICTBA
aKKyMYJISITOPOB M TOIUIMBHBIX 3JIeMEHTOB. (COCTaB W CBOWCTBA 3JIEKTPOJIMTA
CBHHIIOBOTO aKKyMYJIATOpPA.

KonctpykTuBHbIE XHIKOCTH. CBOWMCTBA JKUJIKOCTU (BA3KOCTh, KOPPO3UOHHAS
AKTUBHOCTH, KOKCYEMOCTb, 30JIbHOCTh, IIECJIOYHOE YHCIIO, TEMIIEpaTypa BCIBIIIKH
MOTOPHBIX Macell) U METObl aHAJIM3a TTOKa3aTeleH.

OHepretuueckue macia. [lokazarenn COKpallleHHOTO XHMHYECKOTO aHajau3a
(mpoOuBHOE HAIPSKEHKE, HAJTUYKE BOABI U IIIJIAKOB; KHCIOTHOE YHCII0; TEMIIEpaTypa
BCTIBIIIIKH; PEAKIIUS BOJTHOMN BBITSKKH).

DJIeKTPOJUTH KaJMUN-HUKEICBbIX M KeJIe30-HUKEIeBbIX Oatapeit. ITpuGophl
JUTS UBMEPEHUS TJIOTHOCTH 3JICKTPOJIUTOB aKKYMYJISITOPOB.

Tema 1.2. Onmnpenenenus (QUINKO-XUMUYECKUX CBOWCTB  JKHUIKOCTEH.
Xummortonorusa. KadecTBO M IoKa3zaTejb KaudecTBa TEXHHMYCCKHUX KHUIKOCTEH.
Kommiiekec MeTo/I0B KBalM(PUKAIIMOHHOM OILIEHKA KadecTBa Ta3000pa3HOTO U
AKUAKoro Torumsa. IlnotHocTs pactBopoB. [lnoTHOMepsl. [Ipubopsl 15 U3MepeHus
IJIOTHOCTH 3JIEKTPOJIUTOB AKKYMYJISITOPOB.

Bs3kocTs KHMAKOCTEM, KaK OCHOBHOM ITOKa3aTellb KayeCcTBa TEXHHUYECKHUX
KUAKOCTEU. MEeXaHHMYECKUE aHAIM3aTOPhI )KUIKOCTEW, OCHOBAHHBIE HA 3aBUCUMOCTH
BSI3KOCTH aHAIM3UPYyeMOu MpoObl. THUITEl BUCKO3UMETPOB.

Tema 1.3. 3mepenust GU3NUIECKUX BEITHUKH.

Mertponoruueckue MOAXObI 00paboTku pE3yIbTaTOB aHaau3a.
Craructudeckas o0paboTKa pe3yabTaToB.

Tema 1.4. MeToabl onpeiesIeHUsT BIAXKHOCTH ra30B U BEIIECTB.

KoHTpop BIQKHOCTH TEXHOJOTHYECKHUX cpeda. Meroasl W IpUOOpHI
U3MEPECHUS BJI&XKHOCTH ra3os. IIcuxomeTpuueckui, KOHJICHCAIIMOHHBIH,
COpPOITMOHHBIN BJIArOMEPHI. DIEKTPOXUMHUUECKUH TuapomeTp. KymoHomeTpruueckuid,
COpOLIMOHHO-YaCTOTHBIN BJIarOMEpHI.

Pa3nen 2. Ou3NKO-XUMHUYECKUE METOIBI aHAJIN3a BEIECTB.

Tema 2.1. TeopeTnueckue 0CHOBBI (PU3UKO- XMMHUYSCKUX METOJIOB aHAIIM3A.

AHanuTndeckas xumusg. Bunbl anammza. Knaccudukammss MeTtonoB  aHanm3a.
AHAIMTUYECKUA CUTHAJ M CITOCOOBI €ro U3MEPEHUS B (PM3UKO-XHUMHYECKUX METOIaxX
aHanu3za. OCHOBHBIC TIPHEMBI pacueTa KOHIICHTPAllUM BEIISCTB B  (PU3HKO-
XAMUYECKMX METOJaX aHanu3a. Pacyer KOHUEHTpaluy BEWIECTBA 10 METOLY
TpayupOBOYHOTO TpauK, METOMY CpaBHEHHs (IIPU OAHOKPATHBIX OIMpPEICIICHHUX),
MeToJl J00aBOK. ABTOMATH3AIMs SKCIIEPUMEHTAIBHBIX HCCIEeI0BaHUN. MeToauku



aHajau3a Ta30BbIX CMECEd W TEXHOJOTHMYECKUX IKUJKOCTEH JJIsi aBTOHOMHBIX
HSHEPrOyCTaHOBOK

Tema 2.1. DNEKTPOXUMUYECKUE METOIBI.

Knaccudukanusa snekrpoxumudeckux wMeronoB. llorenmmomerpusi. pH-merpus.
Pacuetst pH cnabbix # CHIBHBIX 3JEKTpoJUTOB. [IpuHIMNManbHas cxema
koMmneHcaunoHHHOro usMmepeHuss JJIC. HMonomerpus. YCTpoOMCTBO 3IEKTPOIOB.
DNeKTpo bl cpaBHEHUs. HANKATOPHBIE 3JIEKTPOIbl. IOHOCENEKTUBHBIE 3JIEKTPOIBI.
N3mepenue pH snexkrpoxumuueckuM meTosioM. Pacuersl pH ci1abbiX M CHIIBHBIX
anektponuToB. Konmykromerpusi. OCHOBHBIE MOHSITHUS KOHIyKTOMETpuu. Pacuer
YAEIBHON U SKBUBAJIEHTHOM AJIEKTPOIPOBOIHOCTH PACTBOPOB.

Tema 2.2. OnTHYECKHE METO/IBI.

Knaccudukanuys onTHYecKUX METOI0B aHan3a. GU3N4YecKre OCHOBBI METOAA. 3aAKOH
byrepa —JlamGeptra- bepa. CnocoObl omnpeaeieHUs COAEpKaHUS BEIIECTB B
ONTHUYECKUX METOJax aHaiau3a. Amnmaparypa [l CIEKTPAJIbHOTO aHajau3a.
OnTuyeckue METOJAbl M TPUOOPHI KOHTPOJIS cocTaBa xkuakocteil. [lokaszarenb
NpEJIOMJICHUST  Pa3IUYHBIX  KUAKOCTe.  Pedpakromerpuyeckuili  aHau3.
CHexkTpoCKONUYeCKHe  METOJbl  aHall3a. ODMHCCHOHHBIM,  a0COpOIMOHHBIM,
JIOMUHECIICHTHBIA, KOMOMHAIMOHHBIA. Kiaccudukaius CrekTpalbHBIX MPUOOPOB.
Pacder  xapakTepuCTHK  3JIGKTPOMAarHUTHOTO  M3JIy4YEHHS;  KOHLEHTPALMU
OTIpEIeIISIEMOTr0 KOMIIOHEHTa (Ha MpuUMepe MeToja J100aBOK M MEeToAa OJHOTO
cTaHjapTa). ATOMHO-a0COPOIIMOHHBIM aHAIU3 KATHOHOB TSKEJbIX METAJJIOB B
BOJIaX.

Tema 3.2. Xpomarorpadpuueckue Metonapl. OOmacTu  TPUMEHEHUS
xpomaTtorpauueckux METOJ0B B dHepreTuke. Knaccudukaius ¥ aHAIUTHUYECKUE
BO3MOXXHOCTH XpomaTorpauyeckux METOJ0B aHaidu3a. TeopeTUYeCKUe OCHOBBI
xpoMarorpaduu. Ilapamerpsl xpomaTorpaduyeckux MUKOB. XpomaTtorpa-(puueckuit
aHaJdu3 JKUJKOCTE. AHaIM3 B TEXHOJOTHYECKUX JKUJKOCTSIX PaCTBOPEHHOTO
YTJIEKUCIIOTO ra3a, BOJIOPO/Ia, OKCUAA YIJIEPo/ia, a TAKKE METaHa, dTaHa, alleTUIeHa U
ATWICHA, a30Ta U KUcIopoaa. XpoMaTo-rpaduuecKuii aHaau3 ra3os.

Paznen 3. IlpubGopsl KOHTpOIS cOCTaBa M KadecTBa Ta30BBIX CMeced W
TEXHOJIOTUYECKUX JKUIKOCTEHN ISl aBBTOHOMHBIX SHEPrOyCTaHOBOK.

Tema 3.1. MHOrOKOMITOHEHTHBIC Ta30aHATN3ATOPBI.

Xpomatorpadgpl W WX HCIOIB30BaHWE B HHEpreTtuke. [IpuHIUMN padOTHI
JHerexkTopbl xpomaTtorpada W MX OCHOBHBIE TapameTphl. ['a3oBbie J1abopaTOpHBIC
xpomatorpadsl. IIpombinieHHbsle  XpoMarorpadbl.  Macc-CreKTpOMETPUUECKHE

ra30aHaIn3aToOPHI. Xpomaro-mMacc-CIieKTpOMETPHYECKHE aHaJM3aTOPHI.
MHOroMo Iy IbHbIE MHOTOKOMITOHCHTHBIC Ta30aHAIN3aTOPhl. ['a304yBCTBUTEIIBHBIC
CEHCOPHI.

Tema 3.2. OTHOKOMIIOHEHTHBIE Ta30aHAIN3ATOPBI U TA30CUTHAIIN3ATOPHI.

TepMOKOHIyKTOMETPUYECKHE, TEPMOMArHUTHbBIE, XEMUJIIOMUHECIICHTHBIE,
ANEKTPOXUMHUYECKHE Tra30aHaNN3aTopbl. ONTHYECKUE Ta30aHAIN3aTOPHI.

Tewma 3.3. [IpuGops! A1t KOHTPOJIA KOHLIEHTPALMK PACTBOPOB.

AnmapaTtypa Il KOHIyKTOMETpuueckux uzmepeHudt Konmykromerpuueckue
aHanM3aTopbl pacTBOpPOB. [lOTEHHMOMETPUUECKHE AHAIU3aTOPbl TEXHOJOTHMYECKHX
cpex. Amnmapatypa i NOTEHUIHOMETpUYECKOro aHanusa. l[loTeHuunocTaTsl.



Y CTaHOBKH MOTEHIITMOMETPUUIECKOTO TUTPOBAHUSA. DOTOIEKTPUIECKHUE aHATU3ATOPHI
JKUJIKOCTEMH.

3.4. TemaTuyecKui NJIAH NPAKTUYECKHUX 3aHATHI
JlaHHbIi BUA padOTHI HE MPEYCMOTPEH YUYEOHBIM IIAHOM.
3.5. TemaTuuyeckni mjiaH JadopPaTOPHBIX padoT

1. Texnuka Oe3omacHoCTH TpU PabOTE C TEXHOJOTHMUYECKUMHU KHUIKOCTIMHU.
OcHOBHBIE BUIbI XUMHUUYECKOI TOCY/IBI U JTa0OpaTOpPHOE 000PYAOBAHUE.

2. Onpenenenre IIOTHOCTHU Ta30B U )KHUJIKOCTEH.

3. Onpenenenne BA3KOCTH TEXHOJIOTMUECKON KHUIKOCTH.

4. TloTeHIIMOMETPUYECKOE TUTPOBaHUE. METOAUKN OMpEIeNIEHUsI KECTKOCTU
BOJIbI, CyJIb(aT U XJIOPUJ HOHOB B MPOU3BOICTBEHHBIX BOJIAX

5. Kongykromerpuueckoe OIpeneiaeHre COAEpkKaHUs BOJOPACTBOPUMBIX
cojieil B )kuaKocTsIX. KoHayKTOMeTpruieckoe TUTPOBAaHUE.

6. KonaykromeTpudyeckue METOAMKM aHaIMW3a Ta30BBIX CMecell s
ABTOHOMHBIX YHEPTOyCTaHOBOK.

7. OnTHyeckne MeTo bl aHaIN3a.

8. 'a30ananu3aToOphl U Ta30aHATUTHYECKHAE CUCTEMBI.

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlaHHbIi BUA pabOTHI HE NPETYCMOTPEH YUEOHBIM IJIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OrneHrBaHKEe pe3yJabTaTOB OOYYCHHUS IO JHUCIMIUIMHE OCYIISCTBISCTCS B
paMKax TEKYIIEro KOHTPOJS M IPOMEKYTOUHOW aTTECTAIlUH, MPOBOJAUMBIX IIO
oabHO-periTuHroBoit cucreme (bPC).

[11kaya OIeHKH Pe3yIbTaTOB O0yUCHHUS 110 JUCITUILUIHHE:

YpoBeHb chopMUPOBAaHHOCTH
WHJIMKaTOpa KOMIETEHIUU
N . Huoxe N
Bricokuit Cpennuit Huzkuii
3arianu- CpEIHErO
Kon Kon POBaHHBIC ot 85 1o 100| ot 70 1o 84 |oT 55 m0 69| 0T 0 mo 54
KOMITe- | WHIMKATOpa pe3ynbTaThI
TEHIMH | KOMIIETEHIIUU | OOyUYEHHUS 1O [lIkana oneHNBaHH
VCIUTUTUHE HEY/I0B-
AHCT YAOBIIET- YA
OTJIIMYHO XOpouIo JICTBOPU-
BOPUTCIILHO
TCJIBHO
3a4TEHO HE 3a4YTEHO
ITK-1.3. 3HATh.
Bremmonaser 31 MIPUHIINII | YPOBEHb | YPOBEHb Munuman | YpoBeHb
[IK-1 IKCTIEPUMEHT | PabOTbI 3HAHUM B | 3HAHUH B | BHO 3HAHUU
bl M PacyYeThl | anmapaTypsl o0Beme, o0Beme, JOMTYCTUM | HUXKE
10 pusuKo- 3NIEKTPOXHMHYe | COOTBETCT | COOTBETCTB | bIN MHUHUMAI
XUMHYECKUM | CKHX, BYIOIIICM YIOLIEM YPOBEHb bHBIX




mapamMeTpaM, | ONTHYECKMX M | MPOrpaMM | IporpaMme | 3HaHHH, TpeOOBaH
XapaKkTepucCT | xpomarorpapuy | € , HAMEET | UMEET 15078
UKaM 1 €CKHX METOO0B | TOJrOTOBK | MECTO MECTO UMEIOT
YCIIOBUSM aHanm3a, u, 0€3 | HECKOJIBKO | MHOTO MECTO
OKCIIYaTalH | priroiHseT (911150 3 HErpyObIX | HErpyObIX | rpyObIe
1 00BCKTOB pacUeTHI OIINOOK OIINOOK OIINOKH
TEMIOSHEPTE | 1 ienrpariuii
THKH 1 BCILICCTB B
TETJIOTEXHHUK
aHAJTM3UPYEMBIX
1 00BeKTaX
YMETh:
IIponemon | IIponemon | [Ipogemo | Ilpu
CTPHUPOBAH | CTPUPOBAH | HCTPUPOB | PEIICHUU
Bl BCE | BI BCC | aHbI CTaHIapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIE | HBIX
YMCHHSI, YMCHHSI, YMCHHSI, 3aJa4  HE
VI  Bui6upars | PEIICHEI pEIICHBI pEIICHBI IPOJIEMOH
METObI BCE BCE TUTIOBBIE | CTPUPOBA
MpOBeICHNS OCHOBHBIC | OCHOBHBIC | 3aJa4l C | HbI
3aJaud  C | 3aJladyd € | HErpyObIM | OCHOBHBIE
IKCIIEPUMEHTA
OTIICIbHBI | HETPYObIM | U YMCHHSI,
o aHAIIN3Y
7 | Mu u OIMOKaM | UMEIOT
Ta30BBIX CMecen HECyIIeCT | OmUOKaMHu | U, MECTO
1 BCHHBIMH | , BBITIOJTHEH | TpyObIe
TEXHOIOTHICCKN | yenoyera | BRIONHEH | BI BCE | OIIMOKH
X JKHJIKOCTCH. MU, bl BCE | 3a/aHus,
BBITIOJIHEH | 3aJlaHMSl B | HO HE B
BI BCE€ | TIOJIHOM MTOJTHOM
3aJaHus B | 00beEME, HO | 00BeEME
MTOJTHOM HEKOTOpHIE
o0neme c
HeJoueTaM
"
BJIJICTh:
BI - IIponemon Nwmeerca | [lpu
OCHOBHBIMH CTPHPOBAH | [[pojemMon | MAHAMAIT | pellIeHHH
prHeMaMu Bl HaBBIKH | crpppopay | PHPIA CTaHIapT
onpeaeneHus npu b1 Gazopwie | HA0OD HBIX
KOHICHTPALUK | PELICHHH | oo HaBBIKOB | 3a/J1a4  HE
BEILIECTB HECTaHIap —- JUTS TIPOJIEMOH
¢buznko- THBIX pellieHus | CTpUpOBa
XUMUYCCKUMHU 3amauy  Oe3 peIlCHHH CTaHAapT | HBI
CTaHJapTH
METOJIaMH, omuboOK u HBIX 0a30BEIE
TEXHUKOU Hemoueros | DX 34T € sanaq ¢ | HaBbIkw,
WU3MEpEeHUS Ha HEKOTOPBL | gexortoph! | mMeroT
(oromerpe, Mu MU MECTO
KOHJyKTOMETpE, HCNOUCTaM | genovyera | rpyObie
pH-metpe, H MU OIINOKHU
xpomarorpade.
[1K-2.1. 3HaTh:
MK-2 OOO0CHOBBIBA | TEOPETUUYECKUE ypOBgHB YpOBeVHL MunauMan YPOBGEJB
eT OCHOBBI 3HAaHUH B | 3HAHUH B | BHO 3HAHUH
TEXHUYECKHUE | DJIEKTPOXMMHYE 00BeEME, 00BeEME, JOTTYCTHM | HUXKE




"
MaTepHalbH
bIe
OTPEOHOCTU
pH
IKCILTyaTalu
n
ABTOHOMHBIX
SHEpreTudec
KHX CUCTEM

CKUX, COOTBETCT | COOTBETCTB | BIH MHHHMAI

OIITHYECKUX, BYIOILIEM YIOILLEM YPOBEHb BbHBIX

XpOMaTOFpa(bI/I‘I nmporpamMm | Imporpamme 3HaHI/II71, Tpe60BaH

€CKHX METOJOB | € s HMeeT | UMEET 15078

aHAIM3a MMOATOTOBK | MECTO MECTO HMEIOT

ra30BLIX cMeceii | B> 0e3 | HeCKOJIBLKO | MHOTIO MECTO

- oIInO0OK HErpyObIX | HErpyObIX | rpyObIe

TeXHOTOHCCKH OHINOOK OHINOOK OILIINOKHU

X JKHUJIKOCTEH;

OCHOBHBIE

TpeOOBaHUs K

MeToIaM

¢busuKo-

XUMHUYECKUM

MeToAaM

a”ajgn3a

ra3oBBIX CMeceH

51

TEXHOJIOTHYECKHU

X KUIKOCTEN

VYMeTh:

¢dbopMupoBaTh IIponemon | IIponemon | Ilponemo | Ilpwm

3amaHus 10 | CTPMPOBAH | CTPUPOBAH | HCTPUPOB | pEUICHUU

aHaIM3Y bl BCE | BI BCe | aHbI CTaHJapT

ra30BLIX cMeceii | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX

Ha YMEHHSI, YMEHHSI, YMEHHSI, 3a7ad  He

razoanamusarop | PCIICHBI pEIICeHbI pEIICHBI IPOJIEMOH

ax, mpumensTh | B€ BCE TUTIOBBIE | CTPHPOBA

HpUEMBI OCHOBHBIE | OCHOBHBIE | 3aJa4d C | HEI

onpesieNeHu U 3aJaud  C | 3aJ@4d € | HErpyObIM | OCHOBHbIE
OTJIeNbHBI | HETPYObIM | U YMEHHS],

pactera MH u OIIMOKAaM | UMEIOT

KOHLICHTpalH HECYIEeCT | OIIMOKaMHu | H, MECTO

BCIICCTB, BEHHBIMH | , BBHITIOJIHEH | TpyObIe

OMPEACIATE | yenouera | BHIMOJHEH | BI BCE | OIHOKH

KQ4eCTBEHHBIHA 1 | - Bee | 3anamms,

KOJIMYECTBCHHBL | grimjonHed | 3a7aHuMsg B | HO HE B

i COCTaB | 1 BCE | OJIHOM MOJIHOM

ra3oBbIX 3a7aHus B | o0beMe, HO | 00beMe

cMecel, MTOJTHOM HEKOTOpbIE

TEXHOJIOTHYECKH | 00BEME C

X  JKAOKOCTEM, HemodeTaM

HCITONTB3YsI 4

AIEKTPOXUMUYE

CKHe,

xpomarorpaduy

ecKue,

OIITHYECKHUE

METO/IBI

aHau3a.

Bnanets

METOANKAMHU [Tponemon | ITponemon | Mmeercs | Ilpu

aHanmu3a CTPUPOBAH | CTPUPOBAH | MUHMMAJ | PEIIEHHH




Ta30BBIX CMeCe | bl HaBBIKH | bI 0a30Bble | bHBII CTaHJapT
u npu HAaBBIKH Habop HBIX
TEXHOJIOTHYECKU | PEMIEHUN | ipu HABBIKOB | 3a/la4 HeE
X JKHJIKOCTEH HECTAHIAD | pemmenpn | AV IPOJEMOH
TUTST THBIX cranjaprtH | PCUICHHS | CTPHPOBA
ABTOHOMHBIX 3a71a4 0€3 | 1y 3ayaq ¢ | CTAHAAPT | HBI
HHEPrOYCTAaHOBO | OMIMOOK W nexoroph | HPIX 6a3oBbIe
K, _ | HEZOUeToB |\ 3aJa4  C | HaBBIKH,
CTaTHUCTUYECKOI HEKOTOPBI | UMEIOT
9 HeZ04YeTaM
00paboTkoit " MU MECTO
pe3yJbTaTOB Hejoyera | rpyOble
aHayM3a MU OIMOKH
3nams:
YpoBeHb | YpoBeHb Munuman | YpoBeHb
3HAHWW B | 3HAHUH B | BHO 3HAHUI
METOAUKH o0BeMe, o0BeMe, JIOTTYCTUM | HHKE
IoCT IO | COOTBETCT | COOTBETCTB | BIA MUHUMAI
aHaIU3y BYIOIIIEM | VIOIIEM YPOBEHb | BHBIX
BOJIOPOJHOTO IporpaMM | MporpaMMe | 3HaHHI, TpeOoBaH
TOTLIINBA uj|e , UMeeT | UMEeT Ui,
[1K-2.2. TEeXHOJIOTHYECKX | IOATOTOBK | MECTO MECTO AMEIOT
OcCymiecTBIsl | X KHIKOCTEH. u, 0€e3 | HECKOJIbKO | MHOTO MECTO
€T KOHTPOJIb OmuooK HerpyObIX | HErpyObIX | rpyOble
HOPM 1112 (0N 1112 (0N OIMOKHU
pacxona Bcex | YMeThb
BUJIOB IIponemon | I[Iponemon | Ilponemo | Ilpwm
SHEpropecyp CTPUPOBAH | CTPUPOBAH | HCTPUPOB | pEUICHUU
COB BI BCE | bl BCE | aHbl CTaHAapT
ABTOHOMHBIX OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
DHEpPreTHYEC YMEHHSI, YMEHHSI, YMEHU4, 3a7a4  He
KHX CHCTEM; pEIIeHbI pelIeHbI pelieHsl | MpOoAEMOH
MIPOBOJIUT BCE BCE TUTIOBBIE | CTPUPOBA
BXOJIHOMU ananmsupoparp | OCHOBHBIE | OCHOBHBIE | 33/1a4M  C | HbI
KOHTPOJIb Ha Hammuue | 3488YM  C | 3aauM ¢ HErpyObIM | OCHOBHBIE
MOJIYYEHHBIX mprMecei OTJENbHBI | HETPYOBIM | H YMCHUSI,
TOBapoB U MU u omubKaM | UMEIOT
ra3oBble CMECH
MaTepuasoB HECYIIEeCT | OIMOKaMHu | H, MECTO
Ha UX 1 BEHHBIMH | , BBLITIOJIHEH | TpyObIe
cootBercTBHe | [CAHOMOTHICCKI | yongyera | BhIMOMHEH | BI BCE€ | OIIMOKH
texandeckuMm | € KUAKOCTH. MH, BI BCE | 3a/aHNS,
YCIIOBHSIM, BBINIOJIHEH | 33/1aHUSI B | HO HE B
rocyapcTBe BI BCE | MMOJIHOM MOJIHOM
HHBIM 3ajaHusl B | o0beMe, HO | oObeMe
CTaHaapTam MOJIHOM HEKOTOpBIE
u o0beme c
ceprudukaTa HeJ0ueTaM
M "
Bnaners
HaBBIKAMH IIponemon TTposeMoH Nmeerca | IIpu
paboThI Ha CTPUPOBAH CTpHpOBaH MHUHHMAI | pelleHun
amnmaparype AJis | bl HaBBIKH bHBIN CTaH/IapT
KOHI[I})/KT}CI)ﬁ/IGpr/I pu bl basosLIe Habop HI:IX)I ’
YEeCKUX, pelieHun HaBBIKH HABBIKOB | 3a/la4 He
MOTEHIOMEeTpU | HecTaHmap | L PX JUTSt MPOJIEMOH
YECKUX, THBIX PCHICHUN | hemenns | ctpuposa




ONTUYECKUX, 3ajad 0e3 | ctaHgapTH | CTAHIAPT | HBI
xpomarorpadud | ommOOK H | pIx 3aja4 ¢ | HBIX 0a30BbIE
E€CKHUX HEJIOYETOB | HeKOTOpHI | 33184  C | HABBIKH,
HU3MEpEHUit;crioc MU HEKOTOPBI | UMEIOT
obaMu 1 Hegoyeram | MU MECTO
npueMaMu - Hemo4uera | rpyobie
IMOJATOTOBKU MU OLINOKHU
mpo0 K aHAIH3Y,
METOINKaMU
ompesieNieHus: U
CTAaTUCTHYECKOH
00paboTkoit
MOJTY4EHHBIX
pE3yIbTATOB.

OHCHO‘IHBIC MaTepI/IaJ'IBI JUJIA HpOBGI[GHI/ISI TeKYH_Iel"O KOHTpOJ'IH u

IPOMEKYTOUHOM aTTecTauuu npuBeAeHbl B [lpunoxenun k paboueil mporpamme
JVCLUTIUIAHBI.

[lonHBIM KOMILIEKT SaﬂaHI/Iﬁ H MaTCpHaJIOB, H€O6XOIII/IMI>IX JJIA OLICHUBAHUA

PE3YIILTATOB 06yquI/m 10 JUCHUILINHEC, XPAHUTCA Ha Ka(benpe p33pa6OT"II/IKa.

5. Y4eOHO-MeTOoIM4YecKoe U UH(POPMAMOHHOE o0ecTiedeHne JUCHUILIHHbI

5.1. YueOHO-MeTOANYECKOE 00ecIeYeHHue
5.1.1. OcHoBHas nuTEpaTypa

Caxun, C. I'. IIpubopsl KOHTPOJIS COCTaBa M KayecTBa TEXHOJIOTUUYECKUX CPET
: yueobHoe nocobue / C. I'. Caxun. — Cankrt-IletepOypr : Jlanp, 2022. — 432
c. — ISBN 978-5-8114-1237-2. — Tekct: onekTpoHHbIN // Jlanb
AIEKTPOHHO-OUOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/210863.

AHanuTuyeckas xumus (aHaJIMTHKA) : YYEOHMK JUIsl BY30B: B 2 KHUTH /
10.4. XaputoHoB. - 4-¢ u3x., crep. - M. : Beicn. mk., 2008. - ISBN 978-5-06-
003966-5. - TekcT : HeMOCPEACTBEHHBIMH.

Ku. 2 : KonuuecTBeHHbIN aHanu3. @U3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIC)

MeTtoabl ananusa. - 2008. - 559 c. : ui. - ISBN 978-5-06-003965-8.

5.1.2.lononHuTENBHAS JIUTEPATYPA

3.

[ITkonpHuKOB, E. B. OU3UKO-XUMHUYECKUE METOJbl aHAIU3A. 1€OpETHUYECKUE
OCHOBBI ¥ KOHTpPOJIbHBIE 3a/1aHus : yueOHoe nocodue / E. B. IIIkonpHUKOB. —
Canxrt-IletepOypr : CIIOIJITY, 2020. — 52 c. — ISBN 978-5-9239-1189-
3. — TekcT : anexkTpoHHbIN // JIaHb : 3IeKTpOHHO-OMOIMOTEUHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/159314.

JlebyxoB, B. 1. ®usnko-xuMudecKkre METOIbl UCCIeIoBaHus : yueOHuk / B. 1.
Jle6yxoB, A. U. Oxapa, JI. II. [1laBmrouenkoBa. — Cankt-IleTepOypr : Jlanp,
2022. — 480 ¢. — ISBN 978-5-8114-1320-1. — TekcT : 2ieKTpoHHBIH // JlaHb



AJIEKTPOHHO-O0MOIMOTEYHAS cucrema. — URL:
https //e.lanbook.com/book/211055.
5. Amnanutuueckas XUMHUS U (QU3HKO-XMMHUYECKHE METOJBI aHAIN3a : KOHCIIEKT
nexkmuit / J.®. laninyrtaunoBa. - Kazaws : KI'DV, 2008. - 91 c¢. - URL:
https://lib.kgeu.ru. - 3198. - TekcT : HEMOCPEACTBEHHBIM.

5.2. MudopmanuonHoe odecnevdeHune

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

1. DnekrpoHHas OoubnuoTedHas cucrema KI'DY "PBHC64"
(http://lib.kgeu.ru/).3nexTpoHHO-OMOIMOTETHAS cucTema «Jlaab)
(https://e.lanbook.com/)

2. JIK pasmemennsiii B LMS Moodle 3.0

3. NuTepHeT TpeHaxepbl: WWW.i-exam.ru.

5.2.2. Ilpodeccuonanpapie 0a3pl jgaHHbIX / HMHpOpMaMOHHO-CIIPaBOYHBIC
CUCTEMBI

1. MexnyHapoaHas pedepatrBHas 6a3a nanabix (http:// link.springer.com).

2. Hayunas AIEKTPOHHAs oubmmoTexa "eLIBRARY.RU"
(http://elibrary.ru/defaultx.asp).

3. Poccuiickas rocyaapctBennas oubnmmoreka (http://www.rsl.ru)

4. Duuukioneanu, cioBapu, cnpaBounuku (URL: http://www.rubricon.com).

5.2.3. JlunieH3MOHHOE W CBOOOJHO  pacCHpOCTpaHsAEeMOE IPOTrpaMMHOE
obecrieueHue AUCIUTIITUHBI

1. Tlonp3oBarenbcekas onepannonnas cucrema Windows 10.

2. 11O nmns >ddexTuBHOTO OHJIAMH- B3aMMOACHCTBHS TMpemnojaBaTeNid |
crynenta LMS Moodle. CoBpemenHoe mporpaMMHOe oOecIeUeHue.
https://download.moodle .org/releases/latest/

3. Cucrema noucka nndopmaruu B cetu uHTepHET bpayzep Chrome

4. Tlaket mporpamm i Co3aHust U pocMoTpa daiioB popmara PD Adobe
Acrobat

5. "UPBUC 64 (monynpHas mocrtaBka): APM  «Yurarens», APM
"Kuaurosnigaua

6. MaTepuaJbHO-TEXHUYECKOE O0ecTeuyeHHue TN CIUNINHBI

HaumenoBanue Buja HanmenoBanne yaeOHOM
yueOHO padoThI ayIUTOPHH, [Nepevens HEOOXOAUMOTO OOOPYAOBAHHS U
CHEIMATN3UPOBAHHOM TEXHUYECKUX CPEJICTB O0YUCHHS
naboparopuu
Jlexnun YuebHas ayTuTOpHs IS Crernann3upoBaHHAS yaeOHas MeOeb,
MIPOBECHUS 3aHITHI TEXHUUYECKUE CPENICTBA OOYUYCHHUS, CITyXKaIue JJIs
JICKIIMOHHOTO THTIA



https://e.lanbook.com/book/211055
http://lib.kgeu.ru/
https://e.lanbook.com/
http://elibrary.ru/defaultx.asp
http://www.rsl.ru/

MIPEACTABICHUS yaeOHOM nHpopmaruu
Oonpumiol  ayauTopuHM  (MYJIBTUMEIUWHBIN
MPOEKTOpP, KOMITbIOTEp (HOYTOYK), SKpaH),
JNEeMOHCTpaIlMOHHOE 000pya0BaHue, y4eOHO-
HarJIsiTHbIe TOCOOUS

Jlaboparopubie |Yuebnas naboparopus Criermani3upoBaHHOE nabopaTopHoe
paboTHI «Xumuueckast 1adopaTopusi», o0opyoBaHue 10 npoduito 1adbopaTopuu:
B-510 30 mocagouYHBIX MECT, JOCKa ayAuTOpHasd,

Buckozumerpsl, pH-metp  AHMOH-4100,
nTKa sekrpudeckas, Goromerp KOK-3-01,
LITATUBBI METAJUIMYECKHE (2 IIT.), XUMUUYECKHE
peaktuBbl (0T 10 T 10 1 Kr. B CTEKJSIHHOW U
IUTACTUKOBOW Tape), XUMHUYECKasi CTEKIISTHHAs
nocyza (ot 1 mi 1o 2 11.)

KomnbroTepHslii Kinace ¢ CnenuanusupoBaHHas yyeOHas meOenp Ha 30
BeixogoM B Muteprer B-600a | nmocagounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKHUE CPENICTBA OOydeHUs (MyJIbTHME-
TUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),

JKpaH), BUJICOKAMEPBI, POrpaMMHOE

obecrnieueHue
CamocrosrenpHas |[KoMmbroTepHslii k1ace ¢ CrneunanusupoBaHHas yuyeOHas meOenb Ha 30
pabora Bbixoziom B Mutepuer B-600a | nmocamounbix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKHUE CPENICTBA OOydeHUs (MyJIbTHME-
TUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKAMEPHI, POrpaMMHOE
o0ecrieyeHue

Crienmanu3upoBaHHas MeOelh, KOMITbIOTEpHAsT
TEXHHMKA C BO3MOXHOCTBIO BbIXoza B IHTepHeT
u obecnieuenuem noctymna B JUOC, skpan,
MYITBTUMEAUUHBIN MPOEKTOP, MPOTPAMMHOE
o0OecrieueHue

YuraapHbIH 3a1
OUOJINOTEKHU

7. Oco0eHHOCTH OpPraHu3aIuN 00Pa30BaATEIbLHOM 1eATeJIbHOCTH J1JIsl JHII C
OrpaHNY€eHHBIMHU BO3MOKHOCTSIMU 3I0POBbS U MHBAJIU/I0B

JIua ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) u MHBaINUIBI UIMEIOT
BO3MOKHOCTh OECIPENATCTBEHHO TEPEMENIAThCs M3 OJHOr0 y4eOHO-I1adopaTopHOro
KOpIlyca B JPYroi, MOAHITHCS HAa BCE DJTAXH Y4eOHO-Ia0OPATOPHBIX KOPITYCOB,
3aHUMAThCd B YYEOHBIX W HHBIX TIOMEIIEHUSIX C y4EeTOM OCOOCHHOCTEH
NICUXO(U3UIECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBSI.

st oOyuenust i ¢ OB3 u WHBaNMMIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, 00ecredeHbl YCIOBUS OECHPEnsITCTBEHHOIO JIOCTyMa BO
Bce yueOHbIe nmomMenieHus. Mudopmaius o crienraibHbIX YCIOBUSIX, CO3MaHHBIX IS
oOyuaromuxcss ¢ OB3 u wuHBanmuaoB, pa3MmelnieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. IMeercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOILM aCCUCTEHTOM,
a TaKkKe yCIyT CypAONEePEBOTUYMKOB U TH(DIOCYPAONIEPEBOTINKOB.

Jlns amantarnuu K BocupusaTuio guniamu ¢ OB3 1 nHBanuaamMu ¢ HapymIeHHBIM
CIIyXOM CIPAaBOYHOTO, Y4eOHOro maTepuaja IO JUCIUILIMHE O00eCTIeunBarOTCs
CJIEIYIOLUE YCIIOBUSA:

- JIIs1 JTy4Illel OPUEHTAIUU B ayIUTOPUHU, IPUMEHSFOTCS CUTHAJIBI OMOBEILICHUS



http://www.kgeu.ru/

O HayaJse W KOHIIE 3aHATHS (CIOBO «3BOHOK» MUILIETCS HA JOCKE);

- BHUMaHUE Cia0ocChiblIanero o0ydJarlierocss MPUBJICKAETCS IeJarorom
YKECTOM (Ha IJICHO KIIAJETCS pyKa, OCYIIECTBIISECTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBasi ¢ OOy4YarIIMMCs, NEAaroruiyeckuii padOTHHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMHU TMPEIIOKEHUSIMHU, OOecreunBas BO3MOKHOCTb
YTEHUS 10 Ty0am.

Kommnencanusi 3arpyiHEHH pPEUueBOro M HWHTEUIEKTYaJbHOTO Pa3BUTHS
cabOCbIIAIMX 00yYarOIIUXCsl MPOBOAUTCS ITyTEM:

- HCTIOJIB30BAaHUA CXEM, TUArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTALUH C
TUIEPCCHUIKAMH, KOMMEHTHPYIOIIUMU OTAEJIbHBIE KOMIOHEHTBI U300paKEeHHUS;

- pEryJIApHOTO TPUMEHEHHUS YNpaXHEHWH Ha rpaduyueckoe BbIJCICHUE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- o0ecrieueHHs] BO3MOXHOCTH I OOYyYarollerocsi MOJYYHTh aApPECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

Jist anantanuu K BocnpusaTuio auiamu ¢ OB3 u uHBanuiaMu ¢ HapymmeHus MU
3peHus CIIPaBOYHOIO, yueOHoro, IIPOCBETUTEIBCKOTO Marepuana,
IpEeyCMOTPEHHOTO 00pa30BaTEIbHONW MPOrpaMMOM MO BHIOPAaHHOMY HampaBICHUIO
HOJIFOTOBKH, 00ECIICUNBAIOTCS CIEAYIOLINE YCIOBUS:

- BeJIeTCs ajanrtanus opUIMaIbHOrO caidta B ceTu MIHTepHeT ¢ yd4eToM 0coObIX
NOTPEOHOCTEN MHBAJIUIOB 110 3PEHHI0, 00ECIIEUNBAETCS HATMUUE KPYIHOMPU(PTOBON
CIPAaBOYHON MH(POPMALIMH O PACIUCAHUHU YUEOHBIX 3aHSTHIA;

- IeJarOTUYECKUd  pabOTHUK, ero cobecegHUK (Mpu HEOOXOAUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUHU, MPEACTABISIIOTCA 00YYaIOIUMCS, TPU 3TOM KaxKIbIi
pa3 Ha3bIBAeTCs TOT, K KOMY MeAarornuyeckuii paboTHUK oOpalaercs;

- IEUCTBHUSI, JKECThI, MEPEMELIECHUsI MEJAaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHas wWHOpMAIMS TIPEAOCTaBiseTcs KpynHbiM Tpudrom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIICHUH;

- IPEAOCTABIIIETCS. BO3MOXKHOCTh HCIIOJIB30BaTh KOMIIBIOTEPBI BO BpEMsI
3aHITHI U MPABO 3aMKUCH 00BSICHEHUH HA TUKTOQOH (IO JKETAHUIO0 00YUaIOIIUXCS).

dopMa TpOBENECHUS TEKYIIEM ¢ MPOMEXKYTOUYHOM  aTTeCTaluu I
oOyuatomuxcs ¢ OB3 u uHBaMUAOB OmpenesseTcs: NeAarorndeckuM paboTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [lpu HeoOxoaumoctu oOyuaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX MHAMBUAYAJIbHBIX NMCUXO(PU3UUECKUX OCOOCHHOCTEW Jaercs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpPE, B (pOpME TECTUPOBAHUS U T.II., TMOO MPEAOCTABISAETCA
JOTIOJTHUTENBHOE BpeMs ISl IOJITOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMN /ISl MpenojaBaTeseid Mo OpraHu3amuu
BOCNIMTATEJbHOMH PA0OTHI ¢ 00yYAKIIMMHUCH.

Meroanueckoe oOecrieueHre nporecca BOCIUTaHUus 00y4YalomuXcsl BICTYIAeT
OIHUM U3 OMNpeAenstonmx (akTopoB BBICOKOIO  KayecTBa OOpa30BaHMS.
[IpenonaBarens By3a, IEMOHCTPHUPYS BBICOKMH Mpo(eccHoHanu3M, 3pYIULHIO,
YETKYI0 IPaKJIaHCKYIO0 MO3ULIMIO, CAMOIUCUUILIMHY, TBOPYECKHUM MOJIX0]T B PEILICHUN



npoeCCHOHANBHBIX 3a7a4, B XOJl¢ 00pa30BaTeIBLHOTO Tpollecca CIOCOOCTBYET
(GbopMHUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipu peanuzanuu AUCHUIUIMHBI MPENOJaBaTellb MOXET HUCIOJIb30BaTh
CJIETYIOLIUE METOJIbl BOCIIUTATEIbHON PaOOTHI:

- MeToJibl (hOPMHUPOBAHUS CO3HAHUS JMYHOCTU (Oecena, AUCIYT, BHYIICHHE,
UHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAMOKOHTPOJb, pPAaCcCKa3, COBET,
yoexxaeHue u ap.);

- METOJbl OpraHM3alMU ACSITEIbHOCTH U (POPMHUPOBAHUS OMNBITA MOBEICHUS
(3amaHue, OOILIECTBEHHOE MHEHHE, INeAarormiyeckoe TpeOOBaHHE, NOpPYYEHHE,
IpUYyYEeHHE, CO3/IaHNEe BOCTIUTHIBAIONINX CUTYaAllMi, TPEHUHT, YIIPpaXKHEHUE, U 1. );

- METOAbl MOTHBAIIMM JEATEIHHOCTU U TMOBeACHUS (0700peHHe, MOOIIPEeHne
COLIMAJbHOM aKTUBHOCTH, TIOPHIIAHWE, CO3/JaHHWE CHUTYyallud ycClexa, CO3/aHue
CUTYaIU# 17151 SMOIIMOHATIFHO-HPABCTBEHHBIX MEPEKUBAHMIA, COPEBHOBAHHUE U JIP.)

[Ipu peanuzanmMu JUCHUIUIMHBI  IPENOJaBaTeNb  JOJDKEH  YYUTHIBATh
CJIEYIOIME HAIPABJICHUS! BOCIIUTATEIbHOM J1EATEIbHOCTH:

I'pasicoanckoe u nampuomuueckoe gocnumarue:

- popmupoBaHue y 0Oy4aroUMXCS LEIOCTHOTO MHPOBO33PEHMS, POCCHICKON
UJIEHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, OOIIECTBY, TOCYIapCTBY, IPUHSATHIM B CEMbE U
O0ILIECTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHAJILBHOMY,
KyJbTYPHOMY UM HMCTOPHMYECKOMY HACIIEAWIO, (OPMUpPOBAHHE CTPEMJICHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- opMUpOBaHKE Y 0OYUAIOIIUXCS AKTUBHOM TPasKIAHCKOW TMO3UIIMH, OCHOBAHHOM
Ha TPAIUIMOHHBIX KyJbTYPHBIX, TYXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX POCCHUHCKOTO
oOmecTBa, /IS TIOBBIIICHHS CINOCOOHOCTH OTBETCTBEHHO PEaln30BHIBATH CBOH
KOHCTUTYIIIOHHBIE TIpaBa v 00SI3aHHOCTH;

- pa3BHUTHE MPABOBOU M MOJUTUIECKON KYJIbTYphl 00yUaOIINXCsI, pAaCIIMPEHNE
KOHCTPYKTUBHOTO YYacTUsi B TPUHSTUHM PEIICHHM, 3aTparvBarolliX HMX TpaBa U
WHTEPECHI, B TOM YHCIIC B Pa3IMYHBIX (DOpMax caMOOpraHU3aIlK, CaMOYIIPABJICHHUS,
OOIIEeCTBEHHO-3HAUUMOM JI€ATEIbHOCTH;

- opMUpOBaHHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOIIMX  TMPOTHBOCTOSATH  AKCTPEMU3MY,  KceHohoOuw,
JTUCKPUMUHAIIMM TIO COIMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HaIMOHAIHHBIM
IpU3HAKaM, MEXITHHUYECKOH M MEXKOH(PECCHOHAIbHON HETEePNUMOCTH, APYTUM
HETaTHBHBIM COIMATILHBIM SIBJICHHUSIM.

Jlyxoeno-upascmeennoe gocnumanue:

- BOCIIUTAaHUE YYyBCTBAa JOCTOMHCTBA, YECTH W HYECTHOCTH, COBECTIMBOCTH,
YBOKECHHS K POJUTENSIM, YIUTEISIM, JIFOJSIM CTapIIero MOKOJICHNUS;

- opMupoBaHUE TPHUHIUIIOB KOJUIGKTMBH3Ma W  COJIMJAPHOCTH, JyXa
MUJIOCEPIINs U COCTPaJaHusi, MPUBBIUYKH 3a00THUTHCS O JIOAAX, HAXOIAIINXCA B
TPYIHOU )KU3HEHHOU CUTYallUH;

- popMHUpoOBaHUE CONMAAPHOCTH M YYBCTBA COLMATIBHON OTBETCTBEHHOCTH IO
OTHOILIEHUIO K JIOASM C OTPaHHMYEHHBIMH BO3MOKHOCTSMHM 370POBbS, IPEOAO0TICHHE
IICUXOJIOTHYECKUX OapbepoB MO OTHOUICHHIO K JIOJASIM C OTpaHUYEHHBIMU
BO3MOXKHOCTSIMH;

- popMupoBaHHE SMOIMOHAIFHO HACBHIIIEHHOTO M JyXOBHO BO3BBIIIEHHOTO



OTHOUICHUSI K MHUPY, CIIOCOOHOCTH M YMEHHUs TEepeaaBaTh APYTUM CBOW ACTETHUYECKHU
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- hopMupoBaHue yBaXKeHHS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO ropoja, Kpas,
CTpaHbI;

- IOBBIIICHUE TTO3HABATEIFHOM aKTUBHOCTH O0YYaIOITUXCA.

Hayuno-obpaszosamenvrnoe éocnumanue:

- hopMupoBaHue y 00y4aromuxcs HaydHOro MUpOBO33pEHHUS;

- popmMupoBaHuEe yMEHUS OTy4YaTh 3HAHUS;

- popMupoBaHuE HABBIKOB aHANIM3a M CHHTE3a WH(POpPMAIMU, B TOM YHCIE B
npodeccuoHanbHON 001acTH.
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BeRImoIeOAIIIdd
iroxd o1odorox
481009 9 ‘(erararied)

BLALULOHU
MINA 9rareraorad
«OHBEOJRILIO)»

AHUTTITAIO N
yomoiAeniread

‘(e -geg
«OHBEOJRILIO)»

Conepxanve U3MEHEHUI

UUHOHOWEU
BUHOJJHY BlR]]

UUHOHOWEN
EUHOOQHE erroreed o\

=
ol
Z B




Ipunoscenue xk pabouetl
npozpamme OUCYUNIUHbl

(I)ellepa.nbnoe rocyiapCcrBeHHO¢C GIOJDKeTHOC 06pa30BaTeJILH06
yupesKIeHue BbICIIero o0pasoBaHusi
«KA3AHCKHNH I'OCYJAPCTBEHHBIN SHEPTETUYECKHWII YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

@ MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30OBAHUS POCCUIICKON ®EJIEPALIIU

KI'2oy

OLHEHOYHBIE MATEPUAJIBI
10 AMCHUIIHHE

b1.B.JI2.01.01.05 ®u3uko-xuMHYECKHE METO/Ibl aHAJIN3a Ta30BbIX CMECEH U
TEXHOJIOTMYECKUX KUJKOCTEN JIJI1 aBTOHOMHBIX SHEPTrOyCTAaHOBOK

Hanpapnenue noaroroku 13.03.01 TermosHepreTrika U TEINIOTEXHUKA

HanpasnenHocTb(1) ABTOHOMHBIE SHEPIETUYECKUE CUCTEMBI
(porth(i))
KBanudukanmus bakanaBp

r. Kasans, 2023



OreHOYHBIC MATEPHUAIBI 10 MTUCIHUIUIMHE, TPETHA3HAYCHHBI JJISI OTICHUBAHUS
PE3yNIbTaTOB 00yUYEHHS Ha COOTBETCTBHE MHANKATOPAM JOCTHKEHUS KOMIICTCHITUA.

OueHuBaHue pe3yabTaTOB OOYy4YeHHS MO JUCIMIUIMHE OCYIIECTBISETCS B
pamkax Tekymero koutpons (TK) u mpoMexyTodHolt aTTectanyu, IpOBOJAUMBIX IO
oamnpHO-perTunroBoi cucreme (bPC).

1. TexHnoJsiornyeckasi KapTa
Cemectp 7

PeliTUHrOBBIE TOKA3aTEIN

Haumenosanue pasnena

DopMBbI 1 BU
KOHTPOJIA
| Tekyuii KOHTPOJIb
JlomoaHuTeILHEBIC
o6ammer k TK1
Il Tekymmii KOHTPOJIb
JlomoaHuTEeILHEBIC
Oamiel k TK2
Il Texymuit KOHTPOIH
JlomoaHuTeILHEBIC
oamel k TK3
Hroro
IIpomexxyTounas
aTTecTaIlus

Paznen 1. «®usuxo- TK1
XHMHUYeCKHe CBOIiCTBA
ra3oBbIX cMeced U ) 15 | 0-15 15- 15-30
TEeXHOJOTHYECKHUX KHAKOCTEH 30
aBTOHOMHBIX
JHEProyCTaHOBOK»

3amura 1abopaTopHOi paboTHI.
Otyet o nabopaTopHOit paboTe 9
(OJIP)
Cobecenosanue (COc) 6
Pazaen 2. «®u3uko- TK2 25-

25 |0-15 25-40
XHMHYECKHEe METOAbLI aHAJIH32» 40

Tect

3amura 1abopaTopHOi paboTHI.
Ortuer o nabopaTopHOit paboTe 12
(OJIP)

OT4eT M0 CaMOCTOATEIILHON

pabote. Pa3HOYpOBHEBBIE 3a7]a41 7
u 3aaanus (P33)

CobecenoBanue (COc) 6

Paspnen 3. «IIpudopsl TK3
KOHTPOJISI COCTABA M Ka4eCcTBa
rasoBbIX cMeceil u § 15 |0-15 15- 15-30
TEeXHOJOT'HYEeCKHX KUIKOCTEH 30
JJ1s1 ABTOHOMHBIX
IHEProyCTAHOBOK)

3amuTa 1a60paTopHOIt paboTHI.
OtyeT mo nabopaTopHOit paboTe 3

(OJIP)




Cobecenopanue (C6c) 12
IIpomMe:xxyTouHas aTTecTanMs oM 0-45
(3auer)
3agaHue NpoMexKyTOUHON 0-15
aTTecTaluu
B =

MUCBbMEHHOU (hopMe TI0 0-30

onneram

2. OueHOYHbIE MATEPUAJIbI TEKYILEr0 KOHTPOJISA M MPOMEKYTOYHOI aTTecTalun

Ilxana OICHKH PC3YJIbTATOB O6yq€HI/ISI IO ANCHUIIIINHC!

YpoBeHb c(hOpMHUPOBAHHOCTH

HHIWKAaTOpa KOMIICTCHIIMHU

Bricokuit Cpennuit Huxe Huzkuii
3araHu- CpEJIHETO
Koz Koz POBaHHBIC o7 85 10 100| ot 70 110 84 [0T 55 10 69| 0T 0 110 54
KOMIIE- | HMHAUKATOpa pe3yIbTaThI
TEHIMH | KOMIIETEHIIUK | OOYdYEHHUS 10 IlIxana oneHnBaHUs
UCLIMIIJIMHE HEY/10B-
e OTJIMYHO XOPOIIO yaoBJeT" HeT}l;i[)pH-
BOPHTENIBHO | =\
3aUTEHO HE 3a4TEHO
3HATh:

31  npuniun | YpoBeHb | YPOBEHb Munuman | YpoBeHb
paboThI 3HaHUM B | 3HAHUM B | BHO 3HAHUHU
anmaparypel 00BeME, 00BeEME, JOTIYCTHM | HUXE
SIEKTPOXUMHYe | COOTBETCT | COOTBETCTB | bl MHUHHMAJT
CKHX, BYIOIIIEM | YIOIIEM YPOBEHb | BHBIX
onTHueckux | TPOTPaMM | porpamme | 3HaHH, TpeboBaH

TK-1.3. XPOMATO ?IOI[FOTOBK ;\/ICCT(I)/I v ﬁfgjg EEI’CIOT
Brmommser | TPaQuucciix u, 6€e3 | HeCKOJIBKO | MHOTO MECTO
dKCmepumenT | METONOB OIIMOOK HerpyobIX | HerpyObIX | rpyObie
bl M pacueThl | AHATHMS, OMINOOK OmIMOOK | OHIMOKH
o (1)1/131/11(0' BBITIOJIHSICT
XUMHYECKMM | PACYETHI
napaMerpamM, | KOHLEHTpauun
K-1 XapaKTEePHUCT | BELIECTB B
UKaM U aHAJIU3UPYEMBIX
YCIIOBUSAM 00BeKTax
SKCILTyaTalu
1 00BEKTOB | yypeTh:
TEIIOSHEPTE | y/1  priGupats | [Iponemon | [Ipomemon | [poxemo | Ipu
THKH 1 METOTBI CTPHPOBAH | CTPUPOBAH | HCTPUPOB | PEHICHUH
TCIIIOTEXHUK | 11h0BemeHus Bl BCE | Bl BCE | aHBbI CTaHaapT
u SKCIIepHMeHTa | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
1o ananusy | YMEHH, YMEHWSI, yMEHMs, | 3a1a4 He
Fa30BBIX cMeceii | PEIIEHBI pEIIeHBI pelieHsl | MpoaeMOH
" BCE BCE THIIOBBIE | CTPUPOBA
TexHONOrMdccKy | CCHOBHBIC | OCHOBHBIC | 3a1a4d  C | HBbI
. 3aa4d € | 337a4d  C | HETPyOBIM | OCHOBHBIE
X JKHUJKOCTEM.
OTHEIBbHBI | HETPYOBIM | H YMEHHSI,
MM u OIIMOKAM | UMCIOT




HECYyIIeCT | OIMOKaMHu | H, MECTO
BEHHBIMH | , BBITIOJTHEH | TpyObIe
HEZ0YeTa | BBIIOJHEH | bl BCE | OMIMOKH
MU, BI BCE | 3aJlaHus,
BHITIOJTHEH | 3a/laHus B | HO HE B
Bl BCE | MTOJIHOM MIOJIHOM
3ajaHus B | 00beMe, HO | 00beMe
MOJIHOM HEKOTOpBbIE
o0beme c
HeJ04YeTaM
u
BJIQJICTh:
BI - IIponemon Nwmeerca | [Ipu
OCHOBHBIMH CTPHPOBAH | [[pojemon | MAHAMAI | pelICHHU
prueMaMu Bl HaBBIKH | crpypopay | PHPIA CTaHIapT
OnpeaeeHus npu 5 6a3zoBhie | HA0OD HBIX
KOHIICHTPALUK | PCLICHHH | oo HABBIKOB | 3a/la4 He
BCIIICCTB HECTaHAAP | 1\ TUTST POJCMOH
¢buzuko- THBIX pelieHus | CTpUpoOBa
XUMHYECKUMU 3amau  Oe3 PCLICHITH CTaHAapT | HBI
CTaHJapTH
METOJIaMH, OmuOOK u HBIX 0a3oBbIC
TEXHUKOM negoueros | DX 3T C ) ganag ¢ | HaBbik,
U3MEpEHUS Ha HEKOTOPBL | gexortopel | mMeroT
(oromerpe, MHu MU MECTO
KOHyKTOMETpE, HCNOYCTaM | genoyera | rpyObie
pH-metpe, H MU OLINOKHU
xpomarorpade.
3HaTh:
TEOPETUUECKHE YpoBeHb | YpoBEHb Munuman | YpoBeHb
OCHOBBI 3HaHUM B | 3HAHUM B | BHO 3HAHUHU
yIeKTpoxumMmue | 00beMe, o0BeMe, JOTYCTHM | HUXE
CKHX, COOTBETCT | COOTBETCTB | BI MUHUMAT
OTITHYECKHX, BYIOIIEM | YIOIIEM YPOBEHb | BHBIX
K21 XpOMATo porpaMM | IporpaMMe | 3HAHHH, 1*1366OBaH
OBocropema | TPadICCKIX e , UMEET | UMEeT Ui,
MOJATOTOBK | MECTO MECTO UMEIOT
er METONOB i, 6e3 | HECKOIBKO | MHOTO MECTO
TEXHWYECKHAS | AHATHSA .. | omHOoK HErpyObIX | HErpyObIX | IpyOble
u ra3oBbIX cMecei
ommOOoK ommOOoK OIMOKHU
MaTepuaibH | U
K-2 13 TEXHOJIOTHECKH
NOTPEOHOCTH | X JKHMIKOCTENH;
pu OCHOBHBEIC
9KCILUTyaTalu | tpeOGoBaHUSI K
H MeToAam
aBTOHOMHBIX | ypr3uKo-
SHCPIETHICC | x ymugeckum
KHUX CHCTEM MeTOaM
aHanmsa

Tra30BBIX cMecei
51
TEXHOJIOTMYECKU
X JKUIKOCTEH

VYMeTh:




dbopmMHupoBaThH IIponemon | I[Iponemon | Ilpogemo | Ilpu
3aaHus o | CTPUPOBaH | CTPUPOBAH | HCTPUPOB | PEUICHUH
aHaIM3Y bl BCE | BI BCE | aHBI CTaHJapT
ra30BBIX CMeceii | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
Ha YMCHHSI, YMCHHSI, YMCHHSI, 3aja4  He
razoananusatop | PCIICHEI pEIICHBI pEIICHBI MIPOJIEMOH
ax, mpumensts | BC BCE TUTIOBBIE | CTPUPOBA
MpUeMbL OCHOBHBIC | OCHOBHBIC | 3aJlaud C | HBI
3aJlayd  C | 3a7a4d  C | HETpyObIM | OCHOBHBIC
ompeneaeHus |
OTIICbHBI | HETPYObIM | U YMCHHSI,
pacuera
MH u OIIMOKAM | UMCIOT
KOHUCHTPAUMH | yocvimecr | ommbkamu | u, MECTO
BCILICCTB, BEHHBIMU | , BBHITIOJTHEH | TpyObIe
OmPEACIATe | yenouera | BHIMOJHEH | bI BCE | OIIMOKH
KQ4eCTBCHHBIHA 1 |y - Bce | 3amanmus,
KOJIMYCCTBCHHBI | prirjoHeH | 3a4aHMs B | HO HE B
7 COCTaB | p1 BCE€ | IIOJTHOM MMOJIHOM
ra3zoBbIX 3agaHus B | 00beMe, HO | 00BeEME
cMecen, IIOJIHOM HEKOTOPBIE
TEXHOJIOTHUYECKH | 00beMe c
X  KHIKOCTCH, HeJloYeTaM
UCIIONB3YsI u
ANEKTPOXUMHUYE
CKHE, XpOMaTo
rpadudeckue,
OIITUYCCKUE
METO/IbI
aHaIu3a.
Bmanets
METOJIHKaMU IIponemon HNwmeercsa [Ipu
aHanm3a ctpupoBan | IIPOIEMOH | \ppyvan | pemennn
ra3oBbIX cMeceil | bI HaBblku | CTPHPOBAH | pyprif CTaHJapT
" pu bl 0a30BBIC | HaGop HBIX
TEXHOJIOTUYECKHU | peHICHUH HaBbIKH HAaBEIKOB 3aJa4y HE
X KUIKOCTEH HEeCTaHjaap | Mpu JUISt MPOJIEMOH
JUISt THBIX pelieHun pemieHusi | cTpupoBa
ABTOHOMHBIX 3ajad 0e3 | ctaHgapTH | CTAaHIApT | HEI
HHEProyCTaHOBO | OMIMOOK H | pIX 3ajay c | HBIX 0a3oBbIC
K, HEJIOYETOB | HeKOTOpHI | 3389  C | HABBIKH,
CTaTHCTUYCCKOU MU HEKOTOPBI | UMEIOT
00paboTkoi Henoueram | MU MECTO
pe3ynbTaTOB - Hezjoyera | rpyOble
aHalm3a MH OIINOKH
I1K-2.2. Suame.
OcymecTiis YpoBeHb | YpOBeHb Muunman | YpoBeHb
€T KOHTPOIIb | \ioro ey 3HaHUM B | 3HAHUM B | BHO 3HAHUH
HOPM TOCT 1o 00BeMe, o0BeMe, JIOMYCTUM | HIKE
pacxojia Bcex P COOTBETCT | COOTBETCTB | BIH MHHUMAJT
BHJIOB BOJOPOTHOTO BYIOIIIEM VIOIIEM YPOBEHE bHBIX
SHEPropecyp mporpamMm | mporpamMme | 3HaHUH, TpebOoBaH
COB Tonmmsa Hle R HMEET | UMEET 15078
aBTOHOMHBIX | [CXHOJOTHHYCCKH | 1 nroropk | MecTo MECTO HMECIOT
sHepretuyec | X KHAKOCTCH. u, 0e3 | HeCKOJIBEKO | MHOTO MECTO
KHX CUCTEM; OIMO0K HErpyObIX | HErpyObIX | IrpyOble




MIPOBOJUT
BXOJHOH
KOHTPOJIb
MOJIYYeHHBIX
TOBapoOB U
MaTepualioB
Ha UX
COOTBETCTBHE
TEXHUYECKUM
YCIJIOBHSIM,
rocy1apcTBe
HHBIM
CTaHJapTam
u
cepruduxaTa
M

| omm6ox | ommGox | ommGkm
YMeTh
IIponemon | IIponemon | [Ipogemo | Ilpu
CTPUPOBAH | CTPUPOBAH | HCTPUPOB | peUICHUU
bl BCE | bI BCC | aHbI CTaHAapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
YMCHHSI, YMCHHSI, YMCHHSI, 3aJa4  HE
pEIIeHBI pEIICHbI pEIICHbI POJEMOH
BCE BCC TUTIOBBIE | CTPUPOBA
ananmsupopars | OCHOBHBIC | OCHOBHBIC | 374 C | Hbl
Ha Hamane | 34889 C | 3amaud ¢ HErpyObIM | OCHOBHBIC
mpEMeceii OTJEIbHBI | HETPYOBIM | H YMEHHUS,
MM i OIIMOKAM | UMEIOT
ra3oBble CMECH
HECYyIeCT | OIMOKaMu | H, MECTO
1 BEHHBIMU | , BBITIOJTHEH | TpyObIe
TECXHOIOTMICCKN | ponoyera | BBIMOJNHEH | BI BCE | OIINOKH
C AKUAKOCTH. MH, Bl BCE | 3a/aHN,
BBIIIOJIHEH | 3aJaHUS B | HO HE B
bl BCE | ITOJIHOM ITOJTHOM
3aJaHus B | oObeMe, HO | o00bemMe
ITOJTHOM HEKOTOpPBIC
o0BeMe c
HeJ0ueTaM
u
Bnaners
HaBBbIKAMU IIponemon Nmeerca | [Ipu
paboThI HA CTPHUPOBaH MUHUMAJ | PEIICHUU
ammaparype Afis | bl HaBBIKH bHBIN CTaHAapT
KOHIYKTOMETPH | MPHU Habop HBIX
YECKUX, PeIICHNN | [[pogemon | HABBIKOB | 3a7a4  He
TMOTEHIMOMETPH | HECTAHAAP | crpuposan | A1 IPOJEMOH
YECKUX, THBIX bl 6a30BbIe | PEWIEHAS | CTPUPOBA
ONTHYECKHUX, 3amaud  Oe3 HABBIKH CTaHAapT | HBI
XpoMaTo omuboK u rpu HBIX 0a3oBbIE
rpaduueckux HEJI0UETOB 3a7a4  C | HaBBIKH,
U3MEpEeHUH; PELICHHH HEKOTOPHI | UMEIOT
CTaHJapTH
criocobamMu u MH MECTO
nprueMaMu bIX 3a1aT € | yenouera rpyoObie
ITOJATOTOBKH HEKOTOPBL | iy OIIHNOKH
pod K aHaNIu3y, MU
METOAUKAMU HEAo4YCTaM
OIpEAEIIEHUS U n
CTaTHCTUYECKOU
00paboTkoit
MTOJTYYEHHBIX
pE3yNbTaTOB.

OI_ICHKa «OTJHUYHO» BBICTABIISICTCA 3a BBIIIOJIHCHUE pACUENHbIX MUNOBbLIX

3a0aHUll 8 cemecmpe, mecmoebslx 3a0aHud; meopemudeckKkux OCHO86 (j)usuko-
XUMUYECKUX MemOo008 AHAIU3A 2A308blX CMecell U MEeXHON02UYECKUX IHCUOKOCMEl

npu CO6€C€00661HMM, noJjinsvle U CO@€p9fCClm€]lebl€ oneemsl HAd 60NpPOCHI ounema

(meopemuueckoe u npakmuieckoe 3adanue),




OrneHkKa «XOpouIO» BBICTABISETCS 32 BBINOJHEHUE PACYEMHbIX MUNOBLIX
3a0ay 8 cemecmpe; MeECMOBbIX 3A0AHUL, NOHUMAHUE MEOPEeMUUECKUX OCHOB
PUBUKO-XUMUYECKUX MeMmOO08 aHAIU3A 2A308bIX CMecell U MEXHOL0SULeCKUX
Jrcuoxocmett npu  cobecedo8anuu, oGopmieHus omuemos no aAOOPAMOPHLIM
pabomam, omeemvl HA BONPOCHI Oulema (meopemuyeckoe UIU HPAKMUYECKOe

3a0aHue);

OHGHKa «YAOBJETBOPUTEJIbHO>» BLICTABJIACTCS 34 BBIIIOJIHCHHUC THIIOBBIX

pacuyemHbsblx 3a0a4 8 cemecmpe U mecmoevblx 3a0aHud;
OHCHKa «HEYAOBJECTBOPUTEJIbHO>» BBLICTABIIAACTCA 3a ciaboe W HEMOJIHOE

BBITIOJIHCHUC TUIIOBBIX pACYemHblx 3a0ay 6 cemecmpe u mecnioeoblx 3a0aHUl.

3. IlepeveHb OLICHOUYHBIX CPEICTB
Kpatkas xapakTepuCcTHKa OIIEHOYHBIX CPEJCTB, UCIOJIb3YEMBIX MPU TEKYLIEM
KOHTPOJIE YCIEBAEMOCTM U MPOMEXKYTOUHOM aTTeCTalMyd O0O0ydYarowerocs 1o

JUCLHUIUINHE:
HanmenoBanue Onucanue
OLIEHOYHOI'0 Kparkas xapakTepucTHKa OLIEeHOUHOT'O CPEJCTBA OLIEHOYHOTO
CpencTBa CpeacTBa
Ilepeuens 3ananuii u
Oraer 1o Beimonuenue J'Ia60paT5)pHOI71 pa69TLI, o0paboTka BOIIPOCOB IS
. pe3y/IbTaTOB HWCIBITAHUH, W3MEPEHHid, SKCIIEPUMEHTA. 3aIIUTHI

nabopaTopHOMH .
paGore (OJIP) O(bopMneHHev OTYerTa, 3almMTa pe3yabTaToB nabopaTtopHoOi

71a00paTOPHOM PabOTHI 110 OTYETY paloThI, epeYeHb

TpeOOBaHUI K OTYETY

Paznnuaror 3amaun U 3a1aHUS:

a) peNpOLyKTUBHOIO YPOBHSI, MTO3BOJISIOLINE OLICHUBAThH

U JMarHOCTHPOBATh 3HaHWE (HAaKTUYECKOTO Marepuaja

(6a3oBblE TOHATHS, aNTOPUTMBI, (GaAKThl) M yMEHHE

NPaBWIBHO HCIOJB30BATh CIICIUAIBHBIE TEPMUHBI U

NOHATHUS, y3HABaHUWE OOBEKTOB H3YUEHHUS B pPaMKax

OTIPENIeIEHHOTO pa3/ieNna JUCIUTUINHBL,
PazHoypoBHEBBIE | ) PEKOHCTPYKTUBHOI'O YPOBHS, MO3BOJISIONINE OLCHU- Kommuexr
3a]auu ¥ 3aJIaHKsl | BaTh M JIMArHOCTHPOBAaTh yMEHUS CHHTE3HPOBATH, pa3HOYPOBHEBBIX

(P33)

aHaJIN3UPOBATh, 00001mmaTe
TEOPETUYECKUH  Marepuan  C
KOHKPETHBIX BBIBOJIOB,
CIIEACTBEHHEBIX CBS3CHL;
B) TBOPYECKOTO YPOBHS, MO3BOJSIOIINE OLIEHUBATh W
JAAarHOCTUPOBATh yYMEHUS, HHTErPUPOBATh 3HAHUSA
pa3IUYHBIX 00JacTel, apryMeHTHPOBATh COOCTBEHHYIO
TOYKY 3pEHUS

(bakTuueckuit "
dbopMynupoBaHUEM
YCTQHOBJICHHMEM TPUYHUHHO-

3aJ1a4 ¥ 3aJaHui

CobecenoBanne
(Coc)

CpencTBo KOHTPOJI, OPraHU30BaHHOE KaK CIeluaibHas
Oecema mpernogaBaTess ¢ 00yJaronuMCsl Ha TEMBI, CBSI-
3aHHBIC C U3y4aeMOH JUCLUIUIMHON, U PACCUMUTAHHOE HA
BBISICHEHHE 00beMa 3HaAaHUH 00ydJarolIerocs: mo omnpese-
JICHHOMY pa3Jieny, Teme, npobieme u T.11.

Bompocsl o
paszuenam
JUCLUIUIAHBI

Tect (Tecr)

Cucrema CTaHJIapTU3UPOBAHHBIX 3aJlaHuM,

KoMIiekT TeCTOBEIX




MIO3BOJIAIOILAS aBTOMATHU3UPOBATh pouenypy 3aJaHul
U3MEPEHUs YPOBHS 3HAHUN U YMEHUH 00yJaromerocs

4. IlepeyeHb KOHTPOJBLHBIX 3aJlaHUl WM HHbIe MAaTePHAJbI,
HeoOXoauMblIe ISl OLEHKN 3HAHUN, YMEHUIl M HABBIKOB, XapaKTEPU3YHIIHX
JTanbl POPMUPOBAHUA KOMIIETEHIMIA B IIpoIecce 0CBOEHHS JUCIUILIUHbBI

llpumep 3a0anus

Juis rekymero kourpoas TKI1:

IIpoBepsiemast KOMIIETEHIMSA:

Nunukaropsr [1K- 1, [TK-2:

[1K-1.3. BpinonHseT SKCHOEPUMEHTHl U pacyeThl MO0 (U3UKO-XUMHUECKUM
napamMeTpaMm,  XapakTepUCTUKaM M YCIOBUAM  OJKCIUTyaTallud  OOBEKTOB
TEIUIOPHEPTETUKH U TETUIOTEXHUKH.

[IK-2.1. OOOCHOBBIBaET TEXHUYECKHE M MaTepualbHble MOTPEOHOCTU TMPHU
HKCIUTyaTallii aBTOHOMHBIX YHEPTeTUUECKUX CUCTEM.

ITK-2.2. OcymiecTBisieT KOHTPOJb HOPM Pacxojia BCEX BUI0B SHEProOpECypCcoOB
ABTOHOMHBIX PHEPTETHUYECKUX CHUCTEM; MPOBOAUT BXOAHOW KOHTPOJIb MOJYYEHHBIX
TOBApOB W MaTEepUaJOB HAa HUX COOTBETCTBUE TEXHUYECKUM  YCIOBHUSIM,
rOCyJIapCTBEHHBIM CTaHJIapTaM U cepTuduKaram.

Bonpocsl k kommiekcHomy 3aganuio TK1 (Coc)

1. Yto Takoe XUMMOTOJIOTHS M UTO OHA U3y4aeT?

2. YTo Takoe KayecTBO M MOKa3aTesh KaueCTBA TEXHUYECKUX JKUKOCTEN?

3. Kakue cBoiicTBa KHAKOCTEH HA3bIBAIOTCS DKCIUTYyaTAllUOHHBIMHU U (DU3UKO-
XUMHUYECKUMHU?

4. Yto m3ydaeTr aHamuTHYeCKas XUMUS? AHAIUTHUYECKUN CHUTHAI M CIIOCOOBI
€ro U3MEPEHU.

5. Jlaiite onpeneneHus MOHIATUSAM a0COTIOTHON U OTHOCUTEIBHOM BIaKHOCTH.

6. Kakue cymecTByIOT OCHOBHBIE METOBI KOHTPOJIS BIAYKHOCTH ra30B?

/. UYro Takoe MCUXPOMETPUYECKUN BIAroMep M Kakhe y Hero o0nacTu
MIPUMEHEHUS?

8. Uto Takoe Touka pochl?

9. HazoBuUTE OCHOBHBIE 3JIEMEHThI KOH/IEHCAIIMOHHBIX BIIArOMEPOB.

10. Kakoii guamna3oH  HW3MEpPEHUsT  BIAXHOCTH  KOHACHCAIMOHHBIMU
BJIaromepamu’?

11. HazoBute ¢akTopsl, BIUAIONIME HAa TOYHOCTh H3MEPEHUS BIAKHOCTHU
KOHJIEHCAIIMOHHBIMH BJIarOMEpaMH.

12. Kakwue cymecTByOT COpOIIMOHHBIC BIATOMEPHI M X PA3HOBUHOCTH?

13. Kakue TrurpocKonuyYecKre BEIEeCTBA MPUMEHSIOTCS B COPOIIMOHHBIX
BJIaroMepax"?

14. Kakoii KOCBEHHBII MapaMeTp XapaKTepu3yeT BeIMYMHY BIAKHOCTHU ra30B B
AIEKTPOJIMTUYECKOM TUTPOMETPE?

15. Tlepeuncnute OCHOBHBIE 3JIEMEHTHI COPOLIMOHHO-YACTOTHBIX BIATOMEPOB.




16. OnummuTe CTPYKTYPHYIO CXEMY COPOIIMOHHO-YaCTOTHOTO BlIaroMepa.
17. Kakue BuAbl UyBCTBUTEIBHBIX 3JEMEHTOB MHCIIOJIB3YIOTCS B E€MKOCTHBIX

BJIaroMmepax”?

18. B xakoM auana3zoHe MPOBOJSAT U3MEPEHUE BIAXKHOCTH KYJIOHOMETPUYECKOM
BJIATOMEPOM

19. Kaxoil ¢uzmyeckuil mnponecc JIeKUT B OCHOBE KYJIOHOMETPUUYECKOTO
BJIaromepa?

20. Yto Takoe KMHEMAaTUYECKask U IUHAMUYECKas BA3KOCTU?

21. Kakve npUHLUIIBI JIeKaT B OCHOBE Pa0OTHI KaMJUISIPHBIX BUCKO3UMETpax?

22. Kakoii THI W3MEPUTEIBHOTO OJIOKA WCIONB3YEeTCS B KaNWJUIIPHBIX
BHUCKO3UMETpax?

23. Kakue BUbI TPOMBINIJICHHBIX BUCKO3UMETPOB HCTIONB3YIOTCS B PAKTUKE?

24. Chopmynupyiite ypaBHeHue CToKCa.

25. Kakue BaM M3BECTHBI NMPOMBIIUICHHbIE BUCKO3UMETPHl HA OCHOBE METOJA
Na/aoIero mapuka’?

26. Kakue cyniecTByIOT BU/IbI IPOMBIIIEHHBIX POTALIMOHHBIX BUCKO3UMETPOB?

27. B uem npuHIMO JEHCTBUS BUCKO3UMETPA, OCHOBAHHOTO Ha MPUHIUIE
Kanmepa?

28. UTto BBl 3HaeTe 0 poTallMOHHBIX BUCcKo3uMeTpax Llltabunrepa?

29. B yem npuHIMNI pabOThl BUOPAIIMOHHBIX BUCKO3UMETPOB?

30. Pacckaxxute 0 TEXHHMUYECKHX  XapaKTEPUCTHKAX  BUOPALMOHHBIX
BHCKO3HMETPOB.

31. Kakme BuUIBI  OTEUECTBEHHBIX  MMPOMBIIIJICHHBIX  BUOPAIIMOHHBIX
BHCKO3MMETPOB BBl MOKETE HAa3BaTh?

OJIP. OdopmiieHue OT4YETOB MO JAOGOPATOPHBIM PpadoTaM JOJKHO OBITh IO
obpasiy:

1) HazBanue u Homep nabopaTopHOil paboThl. J[aTa BBITTOJIHEHMS.

2) lens paboThI.

3) OGopynoBaHUE U PCAKTUBHI.

4) TeopeTuuecKkue MoN0KEHHUS.

5) Xona paboTHL.

6) OGcyxeHre pe3yIbTaToB IKCIIEPUMEHTA.

7) BoIBOABI.

Ha 3amuty nabopartopHoii pa®OThl BBIHOCHUTCS JBa BOMpPOCAa: BOMPOC TIO
TEOPETHYECKUM  TIOJOKCHHSIM pabOTBl W BONPOC IO XOAY  BBITTOJTHCHHS
IKCIIEPUMEHTA.

3aganus K J1abopaTopHbIM padoTam

Jlabopamopnaa paooma 1. TexHuka O0€30MACHOCTH TMpU paboTe C
TEXHOJIOTUYECKUMH KUJAKOCTSIMU U ra3amMu. OCHOBHBIE BUJIbI XUMHUYECKOW TIOCYIbI U
nabopaTopHoe 000pyAOBaHHE.

1) o3HakOMJIEHHE C TMPABWJIAMH IO TEXHUKE OE30MACHOCTH W PACIUCATHCS B
xypHaue no Texuuke 6e3onacHoctu (TH) nmpu pabore B xumMuyeckoit maboparopuu;

2) U3ydeHre Pa3InIHbIX BUJIOB XUMHYECKOH TIOCY/IbI, BUIOB TEXHOJIOTHUSCKHAX
XKHUIKOCTEN M X MMPUMEHEHNE B 1a00OPaTOPHOM MPAKTUKYME;



3) BBIIIOJIHEHHE HEKOTOPBIX ONepaluil JJabopaToOpHON XMMHUYECKOW MPAKTHKH,
CBSI3AHHBIE C U3MEPEHUEM OOBEMOB JKUAKOCTEH C MOMOIIBI0 MEPHOM XUMHUYECKOU
HOCY/IbI.

Jlabopamopnasa padoma 2. Onipenenenue mIOTHOCTH Ta30B U KUIKOCTEH.

1) O3HakomiieHME C TEOPETUYECKHUMH TOJOKEHUSIMU IO OIpPEAEICHUIO
IUIOTHOCTU Ta30B, JKUJAKOCTEM C 1LEIbI0 HCCIEIOBAaHUS CBOMICTB BEIIECTB,
UACHTU(UKALIMM U ONPEJEICHNs CTENEHU UX YUCTOTHI, ONPEEICHUsI KOHLIEHTPALUU
JBYXKOMIIOHEHTHBIX PaCTBOPOB KUCJIOT U OCHOBaHUM.

2) U3yuyeHue METOAMKM ONPEECICHHS TUIOTHOCTH C MIOMOIIBI0 TUKHOMETPA.

3) Ompenenenre MIOTHOCTH KUAKOCTH APEOMETPAMH.

Jlabopamopnaa paooma 3. OnpenenceHre BI3KOCTA TEXHOJIOTHYECKOU
YKUJIKOCTH.

1) O3HaKOMHUTBCS C METOAMKOH OIpPEICICHUS BS3KOCTH >KUIKOCTH IPH
MIOMOIIY KaMMJUIAPHOTO BUCKO3UMETPA.

2) 3amute B BUckozuMmeTp 200 cM® AUCTMIUIMPOBAHHON BOJBI, ONPEEIUTH
BpeMs ee ucrteueHus npu temmeparype +20 °C u npu temneparype +50 °C. 3atem
3aJIUTh UCCIENYEMYIO JKMJIKOCTh (MAacjo) M YCTaHOBUTH BPEMsI €r0 MCTEUEHUS TPH
TEX K€ TEMIIEpaTypax.

3) 3aHecTH 1aHHbBIE TEMIIEPATYPHI, TPOBECTH PACUETHI.

s Trekymero kourpoJs TK2:

[IpoBepsiemast KOMIIETEHIMSA:

[1K-1.3. BbImonHseT S3KCOEPUMEHTHI U pacyeThl MO (U3UKO-XUMHUECKUM
napamMeTpaMm,  XapakTepUCTUKaM M YCIOBUSAM  OJKCIUTyaTallud  OOBEKTOB
TEIJIO3HEPTeTUKU U TETUIOTEXHUKU

[TIK-2.1. OOOCHOBBIBAaET TEXHMYECKHE M MaTepuaibHble MOTPEOHOCTU TMPHU
HKCILTyaTallMM ABTOHOMHBIX SHEPT€THUECKUX CUCTEM

ITK-2.2. OcymiecTBisieT KOHTPOJb HOPM Pacxojia BCEX BUI0B SHEPrOpECypCcoOB
ABTOHOMHBIX JHEPreTUYECKHUX CHUCTEM; IPOBOJUT BXOJHONW KOHTPOJIb IMOJYYEHHBIX
TOBapOB W MAaTepuajoB HAa MX COOTBETCTBHE TEXHHYECKHM  YCIIOBHSM,
rOCy/IapCTBEHHBIM CTaHJIApPTaM U cepTU(UKaTaM

Tect
Bonpoc Bapuanmer omeema
1. Kakue 6uovr u3znyuenus UK uznyuenue
UHUYUUPYIOMCSL Nepexoo0amu Y@ usnyuenue
BHEUHUX 8ATICHMHBIX Y - uznyuenue.
91eKMpPOoHO8? 8UOUMOE U3TyHeHUe
2. Kaxoe usnydenue UK usznyuenue
uHUYyUUpyemcs.  A0epHuIMU Y@ usnyuenue
nepexooamu 6 amome? Y - uznyuenue.
8UOUMOE U3TYHeHUe
3. Kaxue 6uovl uznyuenus He PAaoU080IHbI
8b13b168AI0M 9N1eKMPOHHBIX UK-uznyuenue




nepexo0oe 6 amome? Y - U3yueHue
Buoumoe uznyuenue

4, Karxoii anemenm UCMOYHUK 8030YHCOCHUS
CNEeKMpaibHO20 npubopa KOJLIUMAMOP CO UWjenbl0
UCNOTIb3Yemcsl ol ougpparyuorHas peuwiemxa
DPA3N04CEHUSA gomoanemenm
INEKMPOMALHUTNMHO2O
usLyyeHusi 6 cnekmp?
5. Kakxou osnemenm  He Kanbyuil
Modxcem  Oblmb  onpeoeneH Hampuii
Memooom naMeHHOU Jrcene3o
Gpomomempuu? Kanul
6. Kakoe naznauenue umerom onpedenenue (paz08020 cocmasa 6ewecmsa
AMOMHO-IMUCCUOHHDBLE noJyuenue uHgopmayuu 0 nPUpooe MedCAmoMHbIX Cs3ell
cnekmpul? onpeoeneHue KauecmeeHHo20 U KOJIU4eCmeeHH020 coOCmasa

amomos

onpeoeyeHue Koau4ecmeeHHo20 coCmasa MOeKyl

7. Onmuueckasn n1omHocms pacmeopa co ceemonponyckanuem 50% pasua:

8. ,ZZMHCZMM’JQCKMM 0e35MmaioHHbIM OJIEKMPOXUMUHLECKUM MemoOoOM aHANU3A SAGNAEMCAL!

9. Ilpu ananuze mpéxKkOMNOHEHMHOU cMeCU, NIOWAOU NUKO8 COOMBENMCMBYIOWUX sewecmaeam A,
B u C, oxasanuco pasuvimu, coomsemcmeenno, 100, 300 u 200 eounuy. Maccosas dons éewecmaa
B 6 ananusupyemoii cmecu pasna (%):

10. Ilo «kaxoi  ¢hopmyne A=—1gllh
paccuumuléaemcsi A=1gllh
onmuueckas NJIOMHOCTb A=/h

pacmeopa? A =—/ghl

11. Hlupuna xpomamoepaghuueckoeo nuxa 0ns 6eujecmea co 8pemenem YOeprHcusanus 3,5 Mun
pasna 21 cex. Yucno meopemuueckux mapenok 0isi OQHHO20 6euyeCmed PAGHO!

12. Bpems yoeporcusanus sewgecmaa A pasuo 200 cex, sewecmea B — 220 cex. [llupuna nuxa
seujecmsa A cocmasnsem 10 cex, sewecmea B — 15 cex. Pazpewenue (RS) ons eewyecmea A u B
PABHO:

13. Ecnu npu xpomamozpaguposanuu eewyecmso 08uicemcs emecme ¢ QpoHmom pacmseopumeins,
mo eenuyuna Rf 011 nezo pasna:

14. B ycnosusx xynomomempuueckozo onpeoenenus 1,00 Kn anexmpuuecmea 6vizvieaem
oxucnenue sewgecmaa (M = 176,1 2/mons) maccoti (me)

15. Karxori napamemp MOIWUHA NO2TIOWAIOWe20 CI051 PACMBOpa
onpeoensem MOJAPHBI KOhhuyuenm no2noweHus
YY8CMBEUMENbHOCb pH pacmeopa

Memooos U306bIMOK 000a811eM020 PomMoMempU4ecKo20 peazeHmad.
Gomokonropumempuu?

16. Bpems yoeporcusanus seujecmsa paguo 240 cex. Obvémunasn ckopocms noodgudichou ¢azel — 1,0
Mma/mun. Yoepoicusaemolii 06vém (M) 6euyecmea pasen:

17. Jlna eewecmea, komopoe 6 YCIOBUAX XPOMAMOSPAPUPOBAHUS NPAKMUYECKU He
83auUMoO0elicmeyem ¢ Hen0O0BUNCHOU (a3ol, eauduna Kodphuyuenma EMKoCcmu pasHa.

18. B oannom memooe npumensemcs ypaeuenue Hepncma

19. Ykaostcume Kamapomemp
2azoxpomamozpagpuueckutl NIAMEHHO-UOHU3AYUOHHDBLLL
demexmop, Komopomy MepMOUOHHDBILLL
coomeemcmeyrom INEKMPOHHO20 3aX6aAMA
Xapaxkmepucmuxu -

CeNeKmUBHbll, NOMOKOBbIll,




0ecmpyKmueHbslil.

20. B Kauecmee CKBANAH
HENnooBUMNCHOU  ¢hazvl 6 MEMUICUIUKOH
2a30a0CcopOYUOHHOT Yeonumeol.
xXpomamozpagpuu Kapbosaxcol
UCNONb3VIONM.:

21. Eounuyeti usmepenus 31eKmponpo8oOHOCU A6ISAeMCL:

22. JKuoxocmmuulil Hacoc
xXpomamoepagh 6 omauuue om demexmop

2d306020 umeem.

Xpomamozspaguyeckyio KOJIOHKY

cucmemy 6600a npoowl.

OcHOBHbIM HEOOCMAMKOM NPIAMOL KOHOYKIMOMEMPUU 51815eMmCsl:

nomeryuajl 3asucunt ont AKnMueHOCmMu XJZOpMO'MOHOG

23. Ykaostcume 8epHoe

ymeepoicoenue, UCNONb3YEMCsL 8 Kauecmee UHOUKAMOPHO20 JJIeKmpood npu

omHuocaueecs K KUCTIOMHOOCHOBHOM NOMEHYUOMEMPULECKOM MUMPOBAHUU

xnopuocepebpsHomy 8 MPEXINEKMPOOHBIX BOLIMAMNEPOMEMPUYECKUX SUEUKAX

INEKMPOY ABIAEMCA BCNOMO2AMNENbHBIM INEKMPOOOM
OMHOCUMCSL K AKMUBHBIM MEMALIUYECKUM IIEKMPOOAM NeP8o2o

pooa
24, CmexnsaHHblIL 31eKmpo0 OMHOCUMCSL K 2pYnne 91EeKMPOO08.

25. Camvlti mounslil 31eKMpOXUMUYECKUL Memo0 AHAIU3A

26. Ipsmo
NPONOPYUOHATILHO — 3A8UCUM
om KOHYenmpayuu

sewecmea 8 pacmeope (8
obnacmu Manvlx U CpeoHux
KOHYeHmpayuii):

conpomuejleHue pacmeopa

IKBUBAIEHIMHAA 3]l€Kmp0np0600HOCn’Zb

VOeNbHAsL 2JIeKMPONPOBOOHOCHIb

MONAPHASL INEKMPONPOBOOHOCHIb

27. B kakom memooe
npumerum 3axon dapaoest

HomeHuuomempuﬂ

Kynonomempus

Tonapoepagus

Konoyxmomempus

28. Dnexmpoxumuueckuil memoo, 001a0auull Camoll 8bICOKOU 4YECMEUMeNbHOCbIO

29.Monsapuwiil Kodhhuyuenm noenowenus 3a8ucum om:

30. @omoxonopumemp cocmoum u3z UCMOYHUKA UTYYEHUs, CBeMODUILMPA, KIOBEMm C
ucciedyemvlM pacmeopom U pacmeopom CpasHenusl, homosnemeHma u ... ... ...

31. Kakoti uz
INEKMPOXUMULECKUL MEMOO
He npu2ooeH 0
ougpepenyuposanto2o
AHANU3A CTIONHCHOU
MHO2OKOMNOHEHMHOT
cucmemol?

NPAMAs KYTOHOMEMpUs.

npAMas KOHOYKMomMempus

UOHOMEMPUA

6ojibmamnepomempust.

32. Boanosoil duanazon uzmepernutl 6 gpomokonopumempuu om 400 0o ...

33. Kakxue memannvl cepebpo

HenpueooHvl OJisl Jrcenes’o
U320MOGIEeHUS OOPAMUMbBIX Meob

91eKMpP0o008 nepeo2o pooa? naiamuna

34. Kaxue snexmpoovl 08a HenoApU3YemMblX INeKMpPoo0a — UHOUKAMOPHBIU U INeKMPOO
UCNONBL3YIOMCA CpaBHeHUs.
NOMEHYUOMEMPULECKOT 084 UOEHMUUHBIX D]IeKMPOoOd
YCMaHo6Ku? mMpu 31eKmpooa — NOJApU3yemblil UHOUKAMOPHDBILL, 1eKMpPoo




CDABHEHUs U B8CNOMO2AMENbHBILL QﬂeKMPOa

00UH UHOUKAMOPHDBLLL 2]IeKMPOO

35. /[ns kaxoeo uona

O0ono3apsOHbIL UOH

KpPYMU3Ha 21eKmpOoOHOL

Jl8yx3apsouwiii kamuon

971eKmpooa umeem

Jleyxzapsouwiii anuon

Haubonbwee 3nayenue?

Tpexzapsaouwiii Kamuou

36. Drexkmpoovt MOHCHO

MemaniuyecKue S1eKmpoobl Nepeo2o pood

ucnojib3zoeams 6

MeMOpanHbvle S1eKmpoObl

KYJIOHOMEMpUUu 6 Kavecniee

Memaniuyeckue 31eKmpoobl 8Mopo2o pooda

pabouux:

UHepmHbvie 21eKmpoOobl

37. Hoepewnocmv homome

MPULECKUX UBMEPEHUN MUHUMATbHA NPU 3HAYEHUSX ONMUYECKOU
nromuocmu om 0,1 0o

38. Uon obnaoarowuil Na*
Haubovbuenl OH
NOOBUINCHOCIBIO. H*
Cl
39. Ipeumywecmeo | 6 cnekmpoghomomempuu He mpedyemcsi Cmpo2o20 HOCMOSHCMEd
cnekmpogomomempuu  no pH
CPABHEHUIO c | 6cnekmpogomomempuu He UCNOTIbIYEMCs MOHOXPOMAMUYECKOE
gomorxonopumempuei: usnydenue

6 cnekmpoghomomempuu He 0053ameneH KOIUYecmeeH bl
nepegoo onpeoenisemo20 KOMNOHEeHMA 8 OKPAUEHHOe COeOUHEHUe

cnexmpoqbomomempuﬂ obecneyusaem Hosee BbICOK)IO
uyecmeumelbHoCmbsp U mo4YHOCmMb AHAlU3d

40. IIpu ananuze pacmeopos

ougpepenyuanvras pomomempust

8bICOKOU KOHYeHmpayuu Gdomomempureckoe mumposarue
UCNONbL3YIOM Memoo Memoo KaIubposouHo2o epaghura
gomokonopumempu: Memoo CmanoapmHuvlx 000aA80K
41. 3axon Jlambepma—byzepa—bepa evinonansemcs npu KOHyeHmpayuu aHaIu3upyemozo

pacmeopa menee MOJL/.
42. Ilapamemp onmuyecKkas NIOMHOCMb PACMEopa
onpeoenaouull MOAPHBL KO uyuenm no2noweHus
Uy6CMeEUMenbHOCHb cmexuomempuieckoe Koauiecmso homomempuieckoeo peazenma
qbomomempuqecxux U30bLIMOYHOE KOAUYECINEO (ﬁomomempuqecmeo peacenma
uUsMepenul.
43. Cseemodghunompul 8 | pasziazairom noIUXPOMAMU4ecKull ceem Ha MOHOXPOMAmuyecKue
gomokonopumempuu cocmasnanwue
8bINOTIHAIOM cneodyowyo NPONYCKAIOM VYU NOTUXPOMAMUYECKO20 C8EeMd
pynkyuio: NPONYCcKarom usiyyeHue 8 80JH080M OUANA3oHe,

coomeemcmaylouem MaKkCUMAaibHOMY NOLOWEHUIO UCCTIed)YeMOo20

pacmesopa (A = max)

NPONYCKAIOM JIYYU CIMPO20 MOHOXPOMAMULECKO20 C8emd
44, Yenosue AHANU3 OCHOBAH HA NO2NOWEHUU NOTUXPOMAMUYECKO20 C8emda
coomseemcmayouee mMemooy 8 X00e aHanu3a He UCNONb3YIOMCS MOHOXPOMAMOpbl
cnekmpogomomempuu: aHAIU3 OCHOBAH HA NO2TIOUJEHUU CIMPO20 MOHOXPOMAMUYECKO20

ceema
usmMepenue Onmu4ecKol NIOMHOCMU OCHOBAHO HA BU3YANbHOM
conocmasneHuu UHMeHCUBHOCMU C8EeMO8bIX NOMOKOE8 —
HAanpasieHHo20 U NPOuleoue2o yepe3 Ucciedyemulii pacmeop.

45. Ananuzupyemulil KOHYEHMPUPOBAHHbIM
Memoodamu gpomomempuu UCTNUHHBIM




00./19iceH OblMb Pacmeop:

KOALOUOHBIM

becysemubim

46. YyscmeumenvHocmsb HOmMomMempuieckux usmMepeHull OyeHusaemcs no 6eluduHe

K03 puyuenma noenowieHus.

47. JIna pacuema KOHyeHmpayuu 6 amoMHO-AOCOPOYUOHHOM aHANU3E UCNONb3YEeMCs 3AKOH

48. B amommuo-abcopOyuoHHoM — aHanu3e  UCHOAL3YIOMCSA — NAAMEHHble U

amoMu3amopbi.
49, Ykaosicume 8UO0 | BHepeus nepexo0a ONMU4ecKux 31eKmpoHo8 Ha boJiee 8blCOKUL
BHYMpEHHel  JHepauu, 8 9Hepeemuieckuil NO0ypOBeHb,

KOMopy1io nepexooum |  sHepeus nepexood SHYMpeHHUX dJeKMPOHO8 HA Hoee GbLCOKULL
onepeus  HMKuznyuenus 6 9HepeemuuecKull n00yPOBeHb

MOEKYIAPHO- 9HepaUsl YCKOPeHUsl KONebamenbHO20 08UNCEHUSI AMOMO8 U
abcopbyuonHou 8DAUAMENILHO20 OBUNCEHUS MONEKYIL;
cnekmpockonuu 9HepeUsl JIeKMPOHHBIX Nepexo008 Ha boJlee HU3KULL

9Hepeemu4eckull no0yposeHb

50. Bwibepume onucanue,
coomeemcmayiujee UK
CNeKmpy no210ujeHus

HAbop OMOeNbHbIX TUHULL

CNJIOUWHbLE UUPOKUE NOJIOCHL

Y3Kue nojiocsl, sKiodarouiue bobUOoe KOIUYeCmeo AUHULL

CNIIOWHOT CneKmp, 00pA3068aHHbII 30 CYem NepeKpbl8aHus
UWUPOKUX NOIOC

Bomnpocsk! k kommekcHoMy 3aaanuto TK2 (Coc)

1. Ha yem ocHOBaH poTOMETpUUECKU METO1 aHan3a?

2. B gyem cymHocTh 3akoHa byrepa-JlamOepTa-bepa? KakoBo maTemarnyeckoe
U rpadpuueckoe BbIpakeHHE HToro 3akoHa?  Kakyio 3aBUCHMOCTb OTpakaer
OCHOBHOM 3aKOH MOJIEKYJISIPHOT'O CBETOIOTJIOIIEHUS?

3. Kakyroo 3aBHCHMOCTb OTPa)KaeT CIEKTP 3JIEKTPOMATHUTHOIO W3JIyYEHHS?
YTo Ha3bIBAETCA CIIEKTPOM MOTJIOMIEHUS U B KAKUX KOOPJMHATAX €ro MPeICTABISAIOT?

4. Yrto wHa3zpBaeTca KOIP(PULUHUEHTOM TMPOMYCKaHUS U  ONTUYECKON
IJIOTHOCTBIO? B Kakux mpeaenax msMmepsercs ux BenuunHa? Kak paccuuThIBaeTCs
BEJIMYMHA ONTHUYECKOW TJIOTHOCTH? B Kakux eauHuIax H3MepsieTcsl ONTHYecKas
IJIOTHOCTB?

5. KakoB (uznueckuii cMbICI MOJISIPHOTO KOA(ppHUIIMEHTa CBETONOTIOIECHUA?
Kakue pakTopsl BIUSIOT Ha €70 BETUUUHY?

6. Uto mpeacTaBisitoT co00il HyJIeBbIe paCTBOPHI HIIM pacTBOPHI cpaBHEHUS? C
KaKoM 1eNbl0 UX UcTolib3ytoT? Kak BeIOMparoT ATUHY BOJIHBI IPU (POTOMETPUUECKOM
TUTPOBAHUU?

7. Kakne OCHOBHBIE METOJbI OIPEAEIICHHUS KOHLEHTPALUHU HCIOIb3YIOT B
dboTomeTpun?

8. Kakue aHamuTHYeCKHWE CHUTHajbl HMCHOJB3YIOT B CHEKTPaJIbHBIX METOAAX
ananu3a? Kak kinaccuuuupyroTcsi CHEKTpalbHble METOJbl aHaldu3a IO MPUPOJIE
YaCTHI] aHAJIU3UPYEMOTO BellecTBa’?

9. Kakue cnekrpaspHble METOMBI
YyBCTBUTEJIBHOCTBIO?

agaimM3a o00J1agar0T caMOll  BBICOKOU



10. Yrto Takoe »dNEKTpOMarHUTHOE wu3nydyeHue? Ha3oBute onTuyeckuii
JIAAIa30H 3JICKTPOMAarHUTHOTO M3JIy4EHUS UM YKaXWUTe ero cocrasistomue. Kakoe
W3JIyYEHUE HA3bIBAETCSI MOHOXPOMATUYECKUM ?

I1. Yemy paBHBl oONTHYECKAas IUIOTHOCTh W CBETONPONYCKAaHHUE, €CIIH
HCCIIEyEMBbII pacTBOpP HE MOTJIONIAET cBET? YUeMy paBHBI ONTHUYECKAs IJIOTHOCTh U
CBETOIPONYCKAHUE €CIIM UCCIEAYEMBIM PACTBOP MOJTHOCTHIO MOTJIOMIAET CBET?

12. Yo ABJISIETCS KpUTEpUEM OILICHKH YyBCTBUTEIBHOCTH
CHEKTPO(HOTOMETPHUUECKUX METOOB?

13. Kakue MCTOYHUKH U3TyYEHUS UCIIONIB3YIOT B CHEKTPOPOTOMETPUU?

14. B deM mpeuMyIIECTBO CHEKTPO(POTOMETPUH MO CPABHEHHIO C
dboToKIOpUMETPHEH?

15. Kakue MeTonpl OmNpenesieHus COACP/KAHUSA BEIIECTBA HCIOJB3YIOT B
ONTUYECKUX MeTojax aHanmsza? B dYeM CyImHOCTh METOJa TPaayHpOBOYHOTO
rpaduka?

16. Ha uem ocHOBaH aTOMHBIN CIIEKTPaIbHBIN aHATU3?

17. Kakue MCTOYHUKU aTOMHU3ALMU U BO30OYKIEHHS HCIOJIb3YIOT B aTOMHOM
CIEKTPAJIbHOM aHanu3e?

18. Kakue npuOopsl mpUMEHSIOT B IiamMeHHoN (orometpun? HazoBurte ux
OCHOBHBIE Y3JIBI.

Tunossle 3axaum (P33):

1. Paccuuraiite omubky (B %) u3MepeHUs MOTEHIMada HOHOCEIEKTUBHOIO
ANEKTPOAA HAa HUTPAT-HOH (aNO3 =0,001 Monb/mM3), BBI3BAHHYIO IPHCYTCTBHEM B
=0,010 M). K__ _ _=0,06.

NO3/NO>
2. Boruucnure ommoOky (B %) w3MepeHus MOTEHIMANa 3JEKTPOJa C KUIKOU
MeMOpaHOil B pacTBOpe C a., 2+ =0,01 M, BO3HHUKAIOLIYI0O B NMPUCYTCTBUH HMOHOB

actBope nouoB NO» (a
pacTBop 2 (a,

Martuus (aM 2+ =0,01 M). Koadpdunuent cenexruBHocTH Kca/me=0,01.
g

3. Paccuuraiite pH pacTBOpoB, B KOTOpPBIX: a) MOTEHIIMAT XWHTUIAPOHHOTO
AIEKTPOAA, U3MEPEHHBI OTHOCUTEIBHO KaJlOMEIbHOIO 3Jiekrpoxaa, paseH 0,004 B.

E Q =0,699B, £, =0,247B; 0) noTeHIMan XUHTUAPOHHOTO JIEKTPOJIa, U3MEPEHHBIH
OTHOCHUTEJILHO XJIOPUICEPEOPSTHOTO 3JIEKTpO/A, paBeH 0,006 B.
E L =0,222B.
AgCl/Ag
4. Onpenenute yIASIbHYIO 3JIEKTPOMPOBOJHOCTH pacTBopa cyibdara Kamus,
eci ero conporusnenue 2,5 OM, IIOManb >IEKTPOIOB 5 CMZ pacCTOSHHE MEXKIY

aHumu 0,75 cm.
5. HaiiquTe compoTuBieHHE pacTBopa a30THOM KucioThl (B Owm), eciu

MJIOIIAb 3JICKTPOAOB paBHa 11,2 CMZ, pacctosinue Mexay siektpogamu 0,65 cwm,

yaelbHas 3IeKTponpoBoaHoCTh 0,15 Om Lem™t



6. Kakum 10mKHO OBITH PACCTOSIHHE MEXAY 3JEKTpoJaMu auamerpoMm 1,5 cm,

€CJIM HaIpsKEHHUE Ha dJeKTpojax 2,5 B u cuiia Toka, mMpoTeKarolero uepes S- 1074
H. pacTBOp xJyopuaa Hatpus, npu 20°C paBHoO 2,5 MA?

7. Yepe3 1 H. pacTBOp HUTpaTa cepedpa mpoIycKkaiu Tok Hanpsbkenuem 0,55 B
U cUJION 5 MA, paccTtosiHuEe MexAy AnekTpogamu 1,8 cM; miomanb 3aeKTpoaoB 1,64

2
cMm”. KakoBa skBUBasi€eHTHAs JIEKTPOIPOBOIHOCTh JAHHOIO pacTBOpa?
8. Brruncnute MOJSIPHYIO KOHIIEHTPAILIMIO MEIU B PACTBOPE, €CIIU NPU aHATIN3e

3

50 cm” meenemyeMoro pacTBopa Obliia 3aperucTpupoBaHa mossiporpadudeckast BOJIHA
o 3

BbICOTOM 15 ™M, a mocime mobaBimeHuss 3 CM° CTaHZApTHOTO pacTBopa ¢

koHeHTparuei 0,02 mosn/ I[M3 BBICOTA BOJIHBI BO3pOCIA JI0 26 MM.
9. Ompenenute MOJAPHYIO KOHIICHTPAIIMIO IIMHKA B PAacTBOpE, €CIU TIpHU

anammze 25 oM UCCIEAYEMOIO  pacTBopa  ObUla  3aperucTpupoBaHa
nojisiporpaduueckass BojsiHa 12 MM, a mocie go0aBieHus 5 CM3CTaHI[apTHOFO

o 3
pactBopa ¢ konueHtpanuen 0,005 Moab/aAM” BBICOTA BOJIHBI YBEIHMUUIIACH J0 27 MM.
10. PaccuuraiiTe KOHIIEHTPAIMIO HOHOB CBUHIIA B PaCTBOPE, €CIIM U3BECTHO, YTO

D=0,98-10_5 CMZC_l, m=3,1 mr/c, t=2,3 ¢, BenmnunHa npeaeIbHOro 1udPy3nOHHOTO
TOKa paBHa 7,2 MKA.
11. BerauciuTe MOJIIPHYIO KOHIICHTPAIIMIO HOHOB MBIIIbAKA B PacTBOpE, €CIIH

npu  aHamuze 25 CM31/ICCJ'IC,Z[yeMOFO pacTBopa OblIa  3aperucTpupoBaHa
nosisiporpaduueckas BoiHa 26,5 MM, a mocne goOasnenus 0,5 oM CTaHIApPTHOTO

pacTBOpa C KOHIEHTpalueun 2- 10~ % Mo/ I[M3 BBICOTA BOJIHBI YBEIUYMIIACh A0 26,5
MM.

12. Yepes 1 H. pacTBOp HHUTpaTa cepedpa mpomycKaiu ToK HampspkeHuem 0,55
B u cunoit 5 MA, pacctosiHue Mexay 3JieKkTpoaamu 1,8 cMm; miomans 3JIEKTPOJIOB

1,64 cm?. KakoBa SKBHBATICHTHAs AIEKTPONPOBOIHOCTh JAHHOTO pacTBOpa?

13. DOnekTtponu3. 3anmuIIUTE CXEMY JJIEKTPOJIN3a cynbdara HUKEIS.
PaccuuTaiiTe Kakoe KOJMYECTBO MPOAYKTOB 0Opa3yeTcss Ha JIEKTpojaxX, eCiu 4epe3
PacTBOPHI AJIEKTPOJIUTA MPONYCKaTh TOK cuioit 10 A B Teuenne 50 MuH.

14. Dnexrponu3. Ilpu smexTponuse BogHOro pactBopa cyibdara xpoma(lll)
TOKOM CWJION 2 A macca Karoja yBeiauuuiach Ha 4 T. B TeueHue Kakoro BpeMEHH
MPOBOAMIICS DJIEKTpoin3? Hanmuimre cxemy 371eKTpoIu3a

15. OnTuyeckas IOTHOCTh UccaeayeMoro pactsopa pasHa 0,520. Beruucnure
KO3 (PUIIMEHT MPOMyCKaHusl TOTO pacTBOpA.

BbIpa3uTh oNTHYECKYIO MIIOTHOCTH B IpoleHTax npomnyckanus: a) 0,054; 6) 0,801; B)
0,521.

16. Berauciaure kKo3(hPUIIMEHT MOJSPHOTO IOTJIOIICHHUS, €CIH ONTHYCCKas
IJIOTHOCTh PacTBOpa KoMIuiekca Meau, coaepxaiiero 0,50 Mr nonoB meau B 250 mui,
NP TOJIIIKHE morsoratomiero c¢ios | = 1 cm pasna 0,150.

17. BblyucauTh MOTEHUHMAT MEIHOrO 3JIEKTPOJa, MOMELIEHHOIO B PacTBOD,
cogepxkammii 16 t CuSOs B 1000 Ma pacTBOpa, OTHOCHUTEIBHO BOJOPOAHOIO
ANEKTPOJA.



18. IIpu QoromeTpupoBaHUM pacTBOpa CYIb(GOCATUIUIATHOIO KOMIUIEKCA
Kere3a TMOJYyYUIIM OTHOCHUTENbHYIO onThueckyro IuiotHocTh 0,200. PactBop
cpaBHenus coxepkan 0,0500 mr monoB Fe B 50 mui, TonmmHa KioBeThl =5 cwm.
OnpenenuTs KOHIEHTPAIMIO Kejie3a B pacTBOpE, e€clid KOA(h(OUIMEHT MOJISIPHOTO
MOTJIONIEHUS KOMILIEKCa B 3THX yclIoBUsX cocTasisieT 2500.

19. KoaddurmeHt npomyckaHusi pacTBopa OKpalleHHOTro BeriecTa npu A=430
HM B KioBeTe ¢ |1=3 cMm paBen 23,6%. KakoBa ontuveckas MJI0THOCTh 3TOTO pacTBOpa
B kfoBeTe ¢ I=1 cm?

20. KoappuimeHT MosspHOTO MOTJIOMICHUS OKPAIIEHHOTO PacTBOpa KOMILIEKCa
HUKeNs ¢ a-O0eH3omnanokcumoM ipu A=406 um pasen 12500. Kakyro MUHUMaTbHYIO
KOHIIeHTpaiuio uoHoB Hukens (Il) B MOJIB/I[MS 151 Mr/J:[M3 MOKHO ONPENECIUTD
doromerpruecku B KroBeTe ¢ 1=0,5 cM, eciiu MUHMMAaJIbHAsE ONTHYECKAs TUIOTHOCTD,
peructpupyemas npudopom, pasua 0,027

21. Ilpu aTOMHO-aOCOpPOIITMOHHOM ONpPEACIICHUd Meau B TMpode METOI0M
CpPaBHEHHMSI aTOMHOE MOIJIOLIEHHUE 3TOro pacTBopa npu 324,8 HM coctaBisieT 24 en.
mKassl mpudopa. CtangapTHBIN pacTBOp ¢ KoHIeHTparuei 100 Mkr noHoB Meau B 1

cM° HMeeT TorvomeH e 32 e, Omnpenenuts KOHIEHTPAUIO MEIU B ITPOOE B r/am’.
22. Kakue Qu3uyeckre MpPOIECChl MPOUCXOAAT B aromm3atope? B dem
CYILIHOCTh METO/1a Ipa()UTOBOM KIOBETHI?
23. Ilpu aTOMHO-aOCOPOIIMOHHOM OIpEeNeTCHUH J>Keje3a B CTOYHOM BOJE

WCIIOJB30BAIM "METOJI CTAaHAAPTHBIX J00aBOK’, JJII YE€ro B JBE MEPHBIC KOJIOBI

BMECTHMOCTBIO 25 CM° npuni 20 oM cTouHoi BOJbl U B OJIHY U3 HHUX — 2 oM

CTaHJapTHOTO pacTBopa, cojepkamiero uoHsl >keneza (1) ¢ xonmentpamwmeit 0,5

MKr/eMS.  O6BeMbl pacTBOpPOB B 00euX MEpHBIX KOJIOAX JOBEIM JIO METKHU
JTVCTAJIMPOBAHHOM BOJIOW. ATOMHOE IOTJIONIEHNE 3THUX PACTBOPOB Ipu 248,32 HM
OKa3auoch paBHBIM 25 u 15 en. coorBeTcTBEHHO. Onpenennre KOHUEHTPALUIO HOHOB

. 3
’KeJie3a B CTOYHOM BOJIE B MI/IM ™.

24. ]Ins  ompeneneHWsl HWOHOB HATpus B CTOYHBIX BOJAaX OSMUCCHOHHOMN
doTomeTpueld TUIaMeHW ObUl TMPUMEHEH METOJ CpaBHEHUsA. HHTEHCHBHOCTH

CTaHJAPTHOTO PacTBOpa, COJEPHKALIETO 5 MF/I[M3 MOHOB HaTpus paBHa 20 yCIIOBHBIM
eAUHULIaM. AHAIM3UPYEMbI PacTBOP UMeNl UHTEHCUBHOCTH 30 yci. en. Onpenenure

KOHIICHTPAIMIO HATPHUsI B CTOYHOM BOJIE B MI/ M.
25. Jlns  ompezneneHuss WMOHOB JUTUSL B o00pa3e ObUl NPUMEHEH METOH
cpaBHeHus. [Ipody maccoit 0,1000 r pacTBOpWJIM M MEPEHECIH B MEPHYIO KOJIOY

BMecTHMOCTBI0 200 cM°. VIHTEHCHBHOCT CTaHJAPTHOTO pacTBOpa COJIA JIUTHUS C
KOHIICHTpaLuen 5 MF/I[MB paBHa 15 ycnoBHBIM eMHUIIAM. AHATU3UPYEMbIA pacTBOP
MMeJl UHTEHCUBHOCTh 20 yCIOBHBIX eauuull. Onpenennte KOHIEHTPAIUIO JIUTUS B
npobe B MF/I[MS.

26. KoadduumeHT nponyckaHusi pacTBOpa OKpalIeHHOro BeuiecTBa nmpu A=430

HM B KioBeTe ¢ |1=3 cm paBen 23,6%. KakoBa ontruyeckas mioTHOCTh 3TOIO pacTBOpa
B ktoBete ¢ |=1 cm?



27.Ilepen mpoBeneHWEM aHAJM3a TAa30B B TEXHOJIOTMYECKUX TMOTOKAX ObLIN
MOJIy4eHbl XpOMaTOrpaMMbl Mpo0 KaTuOpOBOYHBIX cMmecel, coctosmux u3z 1,5 %
(06.) a3ota, 0,3% (00) kuciopoaa. YcpeaHeHHbIE pe3yIbTaThl aHAIN3a IPUBEJCHBI B
tabn. 1. Haiinure conepkaHue a3ora, KUCIOpoJa B MpoOax TEXHOJIOTUYECKOTO
notoka. [omaam KOMIOHEHTOB MPOOKI TPUBEACHHI B Ta0M. 2.

Taonumal.
OGbeM mpoGbL, oS [Tnomamu xpomaTorpadiuecKux MUKOB,
MM
A3zoT Kucnopon
1 1142 235
2 2372 472
3 3546 706
Tabnwuima 2.
Homep mpo0sr O6BeM mpooHl, IL101Ia11 TTMKOB, MM
oM’ A30T Kucnopon
1 1 1080 -
2 1 - 561
3 2 2150 -
4 2 2090 640
9) 3 - 824
6 1 506 319
7 1 1043 278
8 2 2089 -
9 2 - 565
10 3 3140 819
11 3 2084 -
12 1 1069 563
13 1 - 320
14 2 2086 -

OJIP. 3aganuss Kk JadopatopHbiM padoram 10 pazaeny «Dusnko-
XUMHUYECKUE METOIbI aHATU3aY:

Jlabopamopnaa  paboma 4.  1loTEeHUMOMETPUYECKOE  THUTPOBAHUE.
OrnpeneneHue KECTKOCTH BOJIbI, CYJIb(aT M XJOpHUJI MOHOB B TMPOMU3BOJICTBEHHBIX
BOJIaX.

1) oO3HAaKOMJICHHE C METOJOM TOTCHIHOMETPHYCCKOTO THUTPOBAHUSI.
Omnpenenenre KOHEUHOM TOUKH TUTPOBAHUS MO KPUBBIM TUTPOBAHUS, TOCTPOCHHBIM
B nudpepeHnnanbHOM U HHTETPATbHOM BHUIC,

2) BBIIOJIHEHHE KOHTPOJIbHOM 3a1aun  «OImpeaeneHne KECTKOCTU BOJBI,
cyabGaT U XJIOPHU HOHOB B IPOU3BOACTBEHHBIX BOJAX)

3) nocTpoeHUE U aHATU3 I'PAJUPOBOYHOMN 3aBUCUMOCTH;



4) mpenBapuTEIbHBIE UCTIBITAHUS IPOOBL;
5) u3MepeHne KECTKOCTH BOJbI, MACCOBOM KOHILIEHTPAIMK CyIb(aT U XJIOPUJ
MOHOB B IIPOM3BOJICTBEHHBIX BOJAX.

Jlabopamopnas padboma 5. KOHTYKTOMETPUYECKOE ONPEEIECHUE COAEPKAHUSL
BOJIOPACTBOPHUMBIX COJIEH B HKHUJIKOCTSX.

1) u3ydeHHe OCHOB KOHAYKTOMETPUYECKOTO AaHaNW3a, NPHUHLMI JEHCTBUS
KOHJYKTOMETpA;

2) U3y4EHHE 3aBUCUMOCTH 3KJIEKTPOIPOBOJAHOCTU OT KOHIIEHTPALIMH pacTBOpa
Y OCHOBHBIX (PU3UKO-XUMHUYECKUX XapAKTEPUCTHK AIIEKTPOIUTOB;

3) ompexaeneHHe KOHCTAHTBHl JTUCCOLMALMM CIa0OW KHCIOTHI IO 3aKOHY
paz0aBnenuss OcTBajibjla, MO JHHEHMHOW 3aBUCHMOCTH AJIEKTPOIPOBOJHOCTH OT
KOHLIEHTpaLu;

Jlabopamopnaa paboma 6. KoHAYKTOMETpUYECKHE METOJIUMKH aHaIu3a
ra3oBbIX CMeCeH i1 aBTOHOMHBIX DHEProycTaHoBOK. KoHaykTomeTpudeckoe
TUTPOBAHHE.

1) nu3yyeHne OCHOB KOHIYKTOMETPUUECKOTO TUTPOBAHUS, IIPUHIUIIA JCHCTBUS
TUTPATOpPa C KOHAYKTOMETPUUECKUM JETEKTOPOM.

2) u3ydeHne METOAUK aHalln3a KOHAYKTOMETPHUECKOIO TUTPOBAHMS.

Jlabopamopnasa paboma (. OnTUYECKUE METOIbl AHAJIN3A.

1) o3HakOoMJieHME C  YCTPOWCTBO W  paboToid  (OTOMETPOB U
CIEeKTpOo(OTOMETPOB;

2) TOCTPOEHWE CIEKTPOB TMOTJIOMIEHUS ¥ JUIMH BOJH JJIS ONTHYECKHX
U3MEPEHUN;

3) mocTpoeHne KarmOpOBOYHBIX TPa(hUKOB;

4) perieHHe aHAJUTUYECKON 3aJaud MO ONPEIEICHUIO COJCpP’KaHUS HMOHOB
’KeJes3a B BoJax.

Has Tekymero kourpoJs TK 3:

[1K-1.3. BpIimonHseT SKCHEPUMEHTHI W PaCUeThl MO (U3UKO-XUMHUYECKUM
napamMeTpaMm,  XapakTepUCTUKaM M YCIOBUSAM  OJKCIUTyaTallud  OOBEKTOB
TEIUIODHEPTETUKH U TEIUIOTEXHUKHU

[IK-2.1. OOOCHOBBIBaET TEXHMYECKHE M MaTepualbHble MOTPEOHOCTU MpPHU
DKCIUTYaTallMM aBTOHOMHBIX SHEPTreTUYECKUX CUCTEM

[T1K-2.2. OcymiecTBisieT KOHTPOJIb HOPM Pacxojia BCEX BUIOB DHEPTOPECYPCOB
ABTOHOMHBIX DHEPTETHYECKUX CHUCTEM; MPOBOAUT BXOAHOW KOHTPOJIb MOJYYEHHBIX
TOBAPOB M MaTepuajoOB HAa HX COOTBETCTBHE TEXHUYECKUM  YCIOBHSIM,
rOCyapCTBEHHBIM CTaHIApPTaM U cepTuduxkaTam

Bonpock! k kommnekcaomy 3aaanuto TK3 (Cpce)

1. [lepeuncnure mpuOOPHI KOHTPOJIS COCTAaBA U KAUeCTBA ra30BBIX CMECEH.



2. O0bpsAcHUTE TPUHLIUT PAOOTHI MACC-CIIEKTPOMETPOB.

3. HazoBuTe pa3sHOBUAHOCTU MacC-CHEKTPOMETPOB KaK MHOTOKOMIIOHEHTHBIX
ra30BbIX aHAJIN3aTOPOB.

4. Kakue Bbl 3HaeTE ra30aHaJIUTUYECKUE CEHCOPHI?

5. Kakue mapamerpsl ompenemnsioT pajunyC KPUBU3HBI TPACKTOPUN YACTHII
ra30BbIX KOMIIOHEHTOB B CTATUCTUYECKOM MaccC-CIEeKTpoMeTpe?

6. OObscHuTe (YHKIMH OCHOBHBIX OJIOKOB XpoMarorpada Kak Tra3oBOro
aHaJIM3aTopa.

7. HazoBuTe OCHOBHBIE TApaMETPHI JIIOOOTO IETEKTOpa ra30BOr0 aHaIN3aTopa.

8. HazoBuTe BO3MOKHBIE CXEMBI COCTUHEHUS XpOMAaTOrpaduiuecKor KOJTOHKH C
JETEKTOPOM.

9. Ilouemy co3maHBl XPOMATO-MAaCCCIIEKTPOMETPHI?

10 Kakwue BbI 3HaeTE ra30aHATUTHICCKHIE CEHCOPHI?

11. Ha3oBuTe 0TEUECTBEHHBIX XPOMATO-MaCC-CIIEKTPOMETP U €r0 TEXHUYECKUE
napameTphl.

12. Kakuie pakTopbl BAUSIOT HAa TOPOT YYBCTBUTEIBLHOCTH XpomaTorpagon?

13. Kakoe ycTpoHCTBO MCHOIB3YIOT MPU COENUHEHUHU Xpomarorpada u Macc-
criekTpoMerpa’?

14. O603HaubTE NPUHLUIT TOCTPOEHUSI MHOTOMO/YJIbHBIX T'a30aHAIN3aTOPOB.

15. B yem npuHUu paboThl pe3UCTUBHBIX U JIEKTPUUECKUX CEHCOPOB?

16. Omnpenenute BO3MOXHOCTH M IOCTOMHCTBA ONTUYECKUX CEHCOPOB.

17. B dem 3akitoyaeTcsi MPHUHIMI KOHAYKTOMETPUYECKOTO KOHTPOJIS
pacTBOpoOB?

18. Kaxoii pa3MepHOCTBIO XapaKTepu3yeTcs yaAeabHas dJIEKTPOIPOBOTHOCTH?

19. O6bsicHuTe TPUHIUT PaOOTHI ABYXAIIEKTPOIHON KOHIYKTOMETPHUUYECKOM
AYEUKH

20. B yeM JOCTOMHCTBA YETBHIPEXIICKTPOIHOM KOHIYKTOMETPUYECKOM
AYEUKHU?

21. B yem 3akitouaercs NpUHIMN PaOOThI MHAYKTHUBHOU (0O€337€KTPOJIHOMN)
AYEUKHU?

22. Kakue  CymIECTBYIOT  KOHCTPYKTHUBHBIE  CXEMbl  WHIYKTHBHBIX
KOHJYKTOMETPOB?

23. HazoBute auama3oH W3MEpPEHUN YACIBHOW DIIEKTPOMPOBOTHOCTH
TIPOMBITIUICHHBIMUA KOHTYKTOMETPaMH.

24, B uyem npuHuuMn paboThl M KAaKOBbl 00JIACTU MPUMEHEHHS
BBICOKOYACTOTHBIX KOHTyKTOMETPOB?

25. O0bsicHuTe npuHIUN AeiicTBus pH meTpa.

26. Kakue cxeMbl (POTORJIEKTPUUECKUX aHAIU3ATOPOB KUIKOCTEN Bbl 3HAETE?

27. Kakue Bujbl hoTonpeoOpazoBaTesieil, MpuMeHsIeMbIX B (DOTOKOJIOPUMETPE,
Bbl MOKETE Ha3BaTh?

28. I'ne nmpumeHstoTcs (POTOKOTOPUMETPHI?

29. Kakue BubI METOI0B KOHTPOJISI BI3KOCTH JKUJKOCTH BbI MOYKETE HA3BaTh?

OJIP:
ﬂaﬁopamopnaﬂ paﬁoma 8 raBoaHaHI/ISaTODBI 1 I'a30aHAJIUTUYCCKUC CUCTCMBI.




1) o3HaKOMJIEHHE C COBPEMEHHBIMU I'a30aHAIN3aTOPAMU;
2) u3y4yeHue KOHCTPYKIIUI U COBPEMEHHOI'O JUAarHOCTUYECKOTO 000PYI0BAHUS;
3) mpuoOpeTeHne NPAKTUIECKUX HABBIKOB pabOThI C Ta30aHAIU3ATOPAMHU.

Jsi IpOMeKYTOYHOM ATTECTALMM

Ilepeuens s5K3amMeHaAyUOHHBIX BONPOCOS:

1. Ilpenmer u 3agaum gucHUIUIMHBL «MeETOIBI aHaAIM3a TEXHOJIOTHMYECKHX
JKUIKOCTENY. AHAIUTHUECKAd XUMHSA. AHAIUTHYECKUNA CHUTHAI U CIIOCOOBI €ro
V3MEPECHUSL.

2. Bunpl ananusa coctaBa BemiecTBa. OOBEKTHI aHaIM3a - Ta30BbIE CMECU U
TEXHOJIOTUYECKHUE KUIKOCTH JIJI1 ABTOHOMHBIX SHEPTOYCTAaHOBOK.

3. Knaccudukanus u Ha3HaYCHUE TEXHOJIOTMYECKUX KUIKOCTEH.

4. YCcTpoCTBO U MPUHIUIT PAOOTHI ra30aHATN3aTOPOB.

5. XapaktepucTuku 3pPeKTUBHOCTU (PUBNKO-XUMUYECKUX METOIOB aHAIH3A.

6. OcHOBHbIE STambl (U3UKO—XMMUYECKOTO aHalih3a Ta30BbIX CMecell u
TEXHOJIOTUYECKUX KUJIKOCTEH.

7. Mertposoruueckue METO/bl OMpPENENICHUsl MOTPEUTHOCTEN OompeeIeHus,
MIPU aHaJIU3eE.

8. HMMMOTOJIOTHS, OCHOBHBIE TOHATHS. UTO Takoe XMMMOTOJIOTUS U YTO OHA
n3ydaeT? UTO Takoe KavyecTBO M MOKA3aTeNb KAayeCTBA TEXHUYECKUX KUJIKOCTEH?
Kakue cBolcTBa KUAKOCTEH HA3bIBAIOTCS HSKCIUTYaTAMOHHBIMM M (PU3HKO-
XUMHAYECKUMM ?

9. Metonpl, MpUMEHSIEMBIC [JI1 OIICHKH CBOMCTB TEXHHYCCKHX IKUIKOCTEH.
OU3UKO-XUMUYECKNE U CTICHHATBHBIEC.

10. Komrurekc MeTo10B KBaTM(PUKAIIMOHHOM OIIEHKH Ka4yeCTBA TOTUIABA.

11. MexaHu4decKue aHaIU3aTOPhl KUIKOCTEH, OCHOBAaHHBIC HA 3aBHUCHUMOCTHU
BSI3KOCTH aHAM3UPYEMOU MpoObl. BA3KOCTH JKUAKOCTEN — KaK OCHOBHOM MOKa3aTeb
Ka4yeCTBA TEXHUYECKUX KUJIKOCTEU. TUIIbI BUCKO3UMETPOB.

12. MexaHu4ecKkue aHaIu3aToOphl KUJIKOCTEH, OCHOBAaHHBICE HA 3aBUCHUMOCTH
MJIOTHOCTHU aHAJIM3UPYEMOM TPOOBHI.

13. Pa3HOBUAHOCTH MacC-CIEKTPOMETPOB KaK MHOTOKOMITOHEHTHBIX T'a30BBIX
aHaJIM3aTOPOB.

14. XpomaTo-mMacc-CrieKTpOMETP U €ro TEXHUYECKHUE MapaMeTpBhl.

15. Knaccudukaiust onTuUeCKUX METOJI0B aHaIN3a. AHATUTUYECKUN CUTHA B
ONTUYECKUX METOMaX aHanu3a. OU3NYECKUe OCHOBBI ONTUYECKUX METOJIOB aHAIN3a.
OcHoBHoOI 3aKk0OH cBeTnoronieHus. 3akoH byrepa-JlamGepTa-bepa.

16. . CnektpodoTOMETpPHI

17. ATOMHO-a0COPOLIMOHHBIN aHATIN3 KATUOHOB TSXKEIBIX METAILJIOB.

18. Pedpakromerpudeckuii MeTon aHanuza. WneHTHUKAIUS OpraHMYeCKUX
BEIIECTB MO MOKA3aTEII0 MPEITOMIICHHUS.

19. DIeKTpOXUMUYECKHE METOJBI M MPUOOPHI KOHTPOJS COCTaBa JKUIKOCTEH.
Croco0Obl M3MEpeHus] aHATUTUYECKOTO CUTHAJIA B JJICKTPOXUMHUYECKUX METOax.
DU3NKO-XUMUYECKAE OCHOBBI JJIEKTPOXMMHYECKHUX METOMOB aHaim3a. [Ipubops
ANEKTPOXUMUYECKUX METOJIOB aHAJIN3A.



20. Kongykromerpus. HW3MepeHue 3JIEKTPONPOBOJAHOCTH  PACTBOPOB.
KonaykToMeTpsl.

21. IlorenumomeTpusi. DNEKTPOIHAS U U3MEpUTEIIbHAs cucteMa pH mMeTpoB.

22. Kiaccudukanus xpomarorpauueckux MeTOA0B aHaiuza. DOU3MKO-
XUMHUYECKHE OCHOBBI XpoMaTorpauueckux METOJOB aHanu3a. [a30Beie U
KUIKOCTHBIE XpoMaTorpadsl.

23. Xpomarorpaduueckue METOAbl  aHalU3a IpUMeced B BOJOPOIHOM
TOILINBE.

24. Bopa Kak TEIJIOHOCUTEIh CHUCTEMbl OxJaxaeHus. Hopmupyemsie
MOKa3aTeIN U METO/IbI AaHAIN3A.

25. KOHCTpPYKTHBHBIE KUIKOCTH. CBoiicTBa KHUJIKOCTH  (BSI3KOCTb,
KOPPO3UOHHAsI ~ aKTUBHOCTb, KOKCYEMOCTb, 30JIbHOCTh, IIEJIOYHOE  YHCIIO,
TEeMIIepaTypa BCIBIIIKA MOTOPHBIX Macell) U METO/Ibl aHAJIN3a IMOKa3aTeNei.

26. Omneprernueckue Macina. IlokazaTenu COKpalmEHHOIO XUMHYECKOTO
aHanu3a (MpOOMBHOE HANPSIKEHUE, HAJTUYHME BOJbI U IUIAKOB; KUCIOTHOE YHCIIO;
TEeMIlepaTypa BCHBIIIKH; PEaKIMsd BOJAHON BBITSHKKH). [10HBIN XUMUYECKUN aHATN3
AKCIUTYaTallHOHHOTO MacJa.

27. CTouHbI€ BOJABI MPOU3BOJICTBA AKKYMYJISITOPOB M TOTUIMBHBIX SJIEMEHTOB.
KonTponupyembie nokazarend u MeToanl aHann3a. CocTaB U CBOMCTBA AJEKTPOIUTA
CBHUHIIOBOTO aKKyMYJISITOPA.

28. DNeKTpoauThl KaJAMUN-HUKEIEBBIX U JKEJIE30-HUKEJIEBBIX OaTapeil.
[TpuGopsl 1y1st UBMEPEHUS TIIOTHOCTH JIEKTPOJIUTOB AKKYMYJISITOPOB.

Bbuaer Ne 1

Bonpoc 1: Ananutudeckas Xumus. AHAIUTUYECKUN CUTHAT U CIOCOOBI €ro
U3MEPEHUS.

Bompoc 2: Kinaccudukanuss xpomartorpapuyeckux METOO0B  aHaIM3a.
XpomaTorpapudeckue METo/Ibl aHaJIM3a MPUMECEH B BOJIOPOTHOM TOILITUBE.

Bormpoc 3: Onumure ycTpoicTBO: a) BOJAOPOIHOTO AJIEKTPOa; 0) CTEKISTHHOTO
ANEKTPOAA; B) KaJOMEJIBHOTO JJIEKTPOJAd. 3aluIIUTE IS KaXAOro >JIEKTpoaa
AIEKTPOXUMUYECKHUE peakluy U ypaBHeHUEe HepHcera.

Bbuier Ne 2

Bomnpoc 1: Knaccudukaiys METo10B aHAJIN3a TEXHOJIOTHYECKUX KUJIKOCTEH.

Bonpoc 2: Bs3kocTh XKUAKOCTEM — KaKk OCHOBHOW ITOKa3aTelb KaudecTBa
TEXHUYECKUX KUJKOCTEN. TUIIBI BUCKO3UMETPOB.

Bompoc 3: Onpenenute yaeabHYIO 3JIEKTPOIPOBOJIHOCTh pacTBoOpa cylsibdara
KaJIusl, €CJIM €ro COmpoTHBIeHHE 2,5 OM, IIOIAab JIEKTPOAOB 5 CM?, PACCTOSHUE
Mexnay Hamu 0,75 cm.

Buaer Ne 3



Bormpoc 1: YUto Takoe XUMMOTOJIOTHS M YTO OHA H3ydaer? UTo Takoe KauecTBO
Y TI0Ka3aTellb KadyecTBa TEXHUYECKHUX XKUAKOcTel? Kakue cBOWMCTBA >KMIKOCTEH
Ha3bIBAIOTCS IKCIUTYaTAlMOHHBIMU U (PU3UKO-XUMUYECKUMU?

Bompoc 2: MexaHu4eckue aHanu3aTopbl JKUIKOCTEH, OCHOBAaHHbBIE Ha
3aBHCUMOCTH IJIOTHOCTH aHAJIU3UPYEMOM IIPOOBI.

Bomnpoc 3: Dnekrponus. 3anuiinTe CXemy d3JEKTpOJu3a cyib(ara HUKEIs.
Paccunraiite Kakoe KOJIMYECTBO MPOLYKTOB 00pa3yeTcsl Ha 3JIEKTpoAax, €Cld Yepes
PacTBOPBI JIEKTPOIUTA MPOITYCKaTh TOK cuiion 10 A B teuenue 50 MuH.

Bbujer Ne 4

Bonpoc 1: Metonpl, nmpuMeHsieMble JUIsI OLEHKHM CBOMCTB TEXHHYECKUX
Kuakocter. DU3NKO-XUMUYECKUE U CTIEIIUATIbHBIE.

Bormpoc 2: ATomMHO-a0COpOLMOHHBIN aHaIN3 KaTUOHOB TSKENBIX METAJIIOB B
BOJIAX.

Bompoc 3: Onexktponus. Ilpu snexTponns3e BOAHOIO pacTBopa cyib(ara
xpoma(lll) Tokom cuioit 2 A mMacca kaToaa yBenudmiach Ha 4 T. B TedueHue kakoro
BPEMEHHU ITPOBOJMIICS 3JIeKTpoin3? Hanmummure cxemy 3JIeKTposun3a.

Bbuier Ne 5

Bomnpoc 1: Buasl ananuza coctaBa BEIlIECTBA.

Bonpoc 2: Kommiekc MeTOM0B KBaJIM(PUKAIIMOHHOM OIICHKH KauecTBa
TOILJIUBA.

Bonpoc 3: Onrtuueckas MIOTHOCTh HccieayemMoro pactBopa pasHa 0,520.
Boeruncnure ko3 PpuuueHT nponyckaHus 3TOro pacTBopa.

Buier Ne 6

Bompoc  1:  Xapakrepuctuku  3¢GGEKTUBHOCTH  METOJOB  aHaIM3a
TEXHOJIOTUYECKUX KUJIKOCTEH.

Bonpoc 2: MexaHnueckue aHaIu3aToOpbl JKUJKOCTEM, OCHOBAaHHbIE Ha
3aBUCUMOCTH BSI3KOCTH aHAIM3UPYEMOU MPOOBHI.

Bonpoc 3: Beruuciaure kod(p@GUIIMEHT MOJSPHOTO TMOTJIOMICHUS, €ClU
ONTUYECKas TJIOTHOCTh PacTBOpa KOMIUIEKca meau, conaepsxkaimiero 0,50 mr MOHOB
meau B 250 mut, ipu ToJIuHE moriomaroriero cios | =1 cm pasna 0,150.

Buaer Ne 7.

Bompoc 1: CoctaB 1 cBOKCTBA 3JEKTPOJIATA CBUHIIOBOIO aKKyMYJIATOPA.

Bompoc 2: DnekTpoxuMHuUecKHEe METOAbl W MPUOOPHl KOHTPOJISL COCTaBa
xuakocted. CriocoObl M3MEpPEHUs] aHAJTUTUYECKOTO CUTHANA B AJIEKTPOXUMUYECKUX
METOJIaX.



Bompoc 3: KoaddunueHnt npomyckanus pacTBOpa OKpAaIIEHHOTO BEIIECTBa
npu A=430 M B ktoBete ¢ |=3 cm paBen 23,6%. KakoBa onTHueckas IUIOTHOCTb
3TOr0 pacTBoOpa B KioBete ¢ I=1 cm?

Buier Ne 8

Bonpoc 1: CrouHble BOABI NMPOU3BOACTBA AKKYMYJISITOPOB W TOIUIMBHBIX
aneMeHTOB. KoHTpompyemble oka3aTen U METOAbl aHAIU3a.

Bompoc 2: ®U3MKO-XMMHUYECKHE OCHOBBI JJIEKTPOXUMHUYECKUX METOA0B
ananuza. [Ipubopsl FMEKTPOXUMHUYECKUX METOIOB aHAIM3A.

Bompoc 3: Ilpu ¢QotomerpupoBanuu pactBopa Cyab(OCaTUIHIATHOTO
KOMIUJIEKCA JKeje3a TMOJYyYWIM OTHOCUTEIBHYK) ONTHYECKYr0 mioTHOCTH 0,200.
PactBop cpaBHenus conepxan 0,0500 mr wonos Fe B 50 mur, TonmuHa KroBeTHI 1=5
cM. OnpenenuTs KOHIEHTPALUIO JKejle3a B pacTBOpE, €ciid KOAPGUIUEHT MOJISIPHOTO
IIOTJIOIIEHUS KOMILIEKCA B 3THX ycJIoBHAX cocTasisieT 2500.

Buier Ne 9

Bompoc 1: DnekTponuTsl KagMuii-HUKEJIEBbIX U JKE€JI€30-HUKEIEBbIX OaTapeil.
[TpuOopsb! 17151 U3MEPEHUS IIIIOTHOCTU JIEKTPOJIUTOB AKKYMYJISTOPOB.

Bonpoc 2: Konaykromerpus. M3mepeHne 3I€KTpONPOBOAHOCTH PACTBOPOB.
KoHayKkTOMeTpBI.

Bonpoc 3: UYepez 1 H. pacTtBop HuUTpara cepeOpa MNPONyCKald TOK
HanpspkeaneM 0,55 B wm cunont 5 MA, paccrosgHMe MexAy daekrpomamu 1,8 cw;

2
mwiomanb AaekrponoB 1,64 cm”. KakoBa 5>KBHBaJ€HTHAsl 3JIEKTPONPOBOAHOCTH
JTAHHOTO pacTBopa?

Buier Ne 10

Bomnpoc 1: KonctpykruBHbie *KuakocTH. CBONCTBA KUIKOCTH (KOKCYEMOCTD,
30JIbHOCTb, IIEJIOYHOE YMCIIO, TEMIEPATypa BCIBIIIKM MOTOPHBIX Macesl) U METOJIbI
aHaju3a MoKaszaTese KauecTBa.

Bomnpoc 2: doToMETpUUYECKUE AHAJIIN3aTOPBI paboraromiue B
yIbTpadHOIETOBOM, BUIUMON U MH(PPAKPACHOMN 001aCTsIX CIIEKTpa.

Bompoc 3. ®PuU3MKO-XMMHUYECKHE OCHOBBI XPOMATOIPAPUUYECKUX METOJIOB
aHanu3a. ['a30BbIe U KUAKOCTHBIE XpoMaTorpadbl
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