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1. O0LeM AUCHHUILINHELIL:

Bcero: 2 3x3aMeHalMOHHBIX €JMHUIIBI TPYL0EMKOCTH (72 akaJeMUYECKUX 4acOB)

. Ha Bc1o Cemectp
Buj yueOHoi padoThl

AUCHUILIIHHY 9
AyauTopHbIe 3aHATHUSA (BCEro 4Yacos), 38 38
B TOM 4YHcJe:
Jlexrim 12 12
JlaGopaTopHble paboTHI 26 26
[IpakTrueckue 3aHATHS - -
CamocrosiTesibHasi padora (Bcero 4acoB), 34 34
B TOM YHCJe€:
Kypconas pabora - -
Kypcosoii npoekt - -
PacuetHo-rpaduyeckue paboThI - -
HayuHo-mccnenoBarensckas pabora - -
[TogroroBka k 3auety 18 18
Jpyrue BUIBI CAMOCTOSTEIBHON pabOTHI - -
Buja npomesxxyTo4yHoi aTTecranuu (3a4er, 16 16
IK3aMeH): 3auer
Oo0masi TpyA0eMKOCTh AUCUMILIMHBI U 72 72

TPYA0EMKOCTH 10 CeMeCTpaM B Yacax:




2. MecTo THCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpamMMbl

1 JucnumnnHa «XuMHYECKass METPOJIOTUSl U XeMOMETPUKA» OTHOCUTCS K BapHaTHUBHOU
qacTH, HOpMUPYEeMOl ydacTHUKaMHU 00pa3oBaTelbHBIX OTHOWIEHHH, O610ka b1 - O0s3arenbHbIe
JUCLUIUINHBI.

2 Kparkoe coaepxaHue AUCUUIUIMHBL: OOIIME BOMPOCH BBIYUCIUTEIBHBIX METOJOB.
OCHOBBI METPOJIOTHYECKUX pacdeToB. JlucnepcuoHHbll aHanu3. KoppeisimuoHHBIA U
perpeccuonHblid aHanu3. CrocoObl mpenacTaBieHUs XuMu4eckoil mHopmaruu. Co3naHue u
UCIIOJIb30BaHUE XUMHUYECKMX 0a3 JaHHbIX. PemieHne nuHelHBIX cucteM. HTepannoHHbIe
CIOCOOBI PELICHHS CUCTEM.

3 OcBoenne 00y4YarOMMUMUCS TUCHHUIUIMHBI «XUMUYECKash METPOJIOTHS U XEMOMETPUKa»
ONMMpaeTCsl Ha 3HAHUS, yYMEHUS, HAaBBIKM U KOMIIETEHILUH, MPHOOPETEHHBIE B peE3yJbTaTe
OCBOEHUS IIPEIUIECTBYIOIUX TUCIUIUINH:

- Maremaruka,;

- Ou3nKa;

- Uudopmaruka,

- Heoprannueckast xumus;
- AHanuTHYecKast XUMHUSL.

4 3HaHUs, YMEHHUS U HABBIKU, MOJTYYEHHbIE IPY OCBOEHUH JUCLMILIUHBI «XHUMUYECKas
METPOJIOTHS U XEMOMETPHKA, SIBISIOTCS HEOOXOUMBIMU I OCBOCHUS JUCIUILINH!

- CTpoeHue BeIeCTBa;

- Ousnueckas XUMHs;

- X¥MHY€eCcKasi TEXHOJIOTHS;

- du3nyecKre METO bl UCCIICIOBAHMS,

- AHaiu3 peajgbHbIX 0OBEKTOB;

- CIeKTpOCKONMYECKHE METO bl aHATN3a;

- DIIEKTPOXUMHUYECKHE METO/Ibl AHAIN3A;

- KoMmIiekcHbie coeTuHeHusl 1 OpraHudecKie peareHThl B aHaTUTHUYECKON XUMUU;
- XMMHKO-aHaJUTUYECKUN KOHTPOJIb KAYECTBA OKPYKAKOIIEH CPE/IbI.

3. [lnanupyembie pe3yJabTAThl 00y4eHUs

[lenpr0 OCBOEHUS IUCLUILIMHBI «XHMMHYECKAas METPOJIOTHUS M XEMOMETPHKA» SIBISAETCS
HOJArOTOBKA CTYAEGHTOB CO CIEUUAIN3UPOBAHHBIMU 3HAaHUAMU B OOJIACTH COBPEMEHHBIX
BBIYMCIIUTEIIBHBIX METOJIOB, IIPEACTABICHUE XMMHMHM KaK KOJIMYECTBEHHOW HAayKH, COCTaBHOU
YacTH COBPEMEHHOI'O €CTECTBO3HaHUS, (POPMHUPOBAaHME HAYYHOIO MBIIIJICHHUS, HAaBBIKOB I10
IIPAaKTUYECKOMY HCIIOJIb30BAHMUS TEOPETHUYECKUX I0JOKEHUN, OCHOBHBIX 3aKOHOB XUMHUHU JUIS
pELICHUS KOHKPETHBIX 3a/1a4.

3aadyaMi OCBOEHHUS AMCLUMILIUHBI «XUMHUYECKass METPOJIOTHUSI U XEMOMETPUKA SIBIISIFOTCSL:
3aJI0’)KEHHE OCHOB MPO(ECCHOHATBHON MOATOTOBKH, OCYLIECTBUThH MEPEX0] OT KayeCTBEHHOIO
OIMUCATENIBHOTO M3YYEHHs] K XMMHMHM K KOJIMYECTBEHHOMY, HAay4YHWTh IPUMEHSATh Ha IPAKTUKE
TEOPETUUECKUE TOJOKECHUSA XWMHUHM,  3aJI0KUThb HABBIKA HCIIOJIB30BAHHUS COBPEMEHHBIX
BBIUMCIUTENbHBIX CUCTEM JUIS PEIIEHUs XUMHMM U aBTOMATH3allMd MaTeMaTH4ecKol 00paboTKu
pe3yNbTaTOB.

Komnerenuuu, popMupyemble B pe3ysbTaTe OCBOCHUS JUCIUILIUHBL:

- [1IK-1 CnocoGeH 1uiaHupoBaTh pabOTy M BHIOMpPATh aJeKBAaTHBIE METOABI PEIICHHUS Hay4HO-
HCCJIEIOBATENLCKUX 3aJa4 B BBIOpPAHHOM 00JIaCTH XMMHH, XMMHYECKOH TEXHOJOTHUU WIH
CMEXHBIX C XMMHEH HayKax

- [IK-3 CrocobeH ompenensiTs CrocoObl, METOABI W CPEICTBA PEUICHHS TEXHOJIOTHYECKHX
3a1a4y



B pe3ynbrare 0CBOCHHS AUCHUIUTMHBL 00yYaOIIUIACS TOJDKEH:

- 3nate. TeopeTHuecKne OCHOBBI, 3aKOHOMEPHOCTH U 3aKOHbI Xumun (st [TK-1)

- 3uaTth: Ponb XUMHM B €CTECTBO3HAHMHU, €€ CBSA3b C JPYTUMH €CTECTBEHHBIMH HAyKaMH,
3Ha4YeHHUE B KU3HU COBpeMeHHoro obrectna (s ITK-1) ;

- YMeTh: paboTaTh C KOMIBIOTEPOM Ha YPOBHE MOJIB30BATENsl C OCHOBHBIMU TPEOOBAaHUSIMHU
uHopmannonHoi 6e3onacuoctu (ms [1K-3);

- YMeTh: NpOBOJUTH HAYYHBIH MOUCK, 0OpabOTKy M aHAIW3 HAy4YHOW WHOpMAaLUU IO
c(OpMyJIMPOBAaHHON TEMaTUKE, OINpEeAeNsATh M aHAIM3UPOBaTh MPOOJIEMbl, IJIAHUPOBATH
CTPATErHuIO MX PEIICHUs C TOCTPOCHUEM BBIBOJIOB U npeyiokennit (st [1K-3);

- YMeTh: NPUMEHSATH COBPEMEHHbIE KOMIBIOTEPHBIE TEXHOJIOTUU PEIICHUIO MPAKTUYECKUX
3aJa4 XMMHUH, UMEIOIUX €CTECTBEHHOHAYYHOE COJIEPKAHUE M BO3HUKAIOUIMX MPH BHITOJIHEHUH
npodeccnonanbHbiX GyHxmmi(ms [1K-3) ;

- YMeTh: UCIONBb30BaTh HABBIKK cOOpa, 00pabOTKHU, XpaHEHUs, IPEICTABICHUS XUMUYECKON
unpopmanuu (s I1K-1, TIK-3) ;
- YMeTh: UCIOJIb30BaTh TEOPETHUECKUE OCHOBHI ()yHIAMEHTAIBHBIX Pa3/ie]lOB MAaTeMAaTUKH

1 QU3UKY MIPH PEIICHUH aHATUTHYCCKUX 3amad (s [TK-3);

- Bunapgets:

-  Bmanetp

HAYallbHBIMM ~HAaBBIKAMHM MaTEMaTH4YeCKOW O0OpabOTKH XHMHYECKOU
unopmanuu (s [TK-3)

- Biagersb: HaBbIKaMM UCITOJIB30BAHUS COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKH TI0 [TOUCKY,
00paboTKe, aHaNM3y HAy4dHOW HHPOpMaIMu U (HOPMYIHPOBKE HAa MX OCHOBE BBIBOJOB H
npetoxxenuit (s [TK-3);

COBPCMCHHBIMH  KOMIIBIOTCPHBIMU

TCXHOJIOTUAMHA IIpU  INJIAHUPOBAHHUH

WCCJICIOBAHMM, TIOMYyYCHUH W 00pabdOTKe pe3yiIbTaTOB HAYYHBIX JKCIIEPHUMEHTOB, cOope,
00paboTKe, XpaHEHUH, IPEACTABICHUN | Ilepeiade HaydHoi napopmaruu (s [TK-3).

HNuaukatopsl

bopmupyemoit

u JIECKPUIITOPBI
HU3Yy4YECHUS

nporecce

qaCTu

U CITUILINHEBI

COOTBCTCTBYIOH_[eﬁ

XCMOMCTpPHKA», OLCHHUBANOTCA IIPpW IIOMOIOM OHLCHOYHBLIX CpPCACTB.

KOMIICTCHIINH,
«XUMHYEeCKas MCTPOJIOTHUA U

[Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCHUITIMHE «XUMHUYECKas METPOJIOTHS U
XEMOMETPHKA, HHIAUKATOPbI
noctkenus komnerenuuit [1K-1, I1K-3, nepeueHp OleHOYHBIX CPEACTB

Ne Kon HaunmenoBanne Kon [Mnanupyemslie HaumMmenoBanue
n/n HHAUKAaTOpa WHIUKaTOpa IUTAHUPYEMOTO pe3yIbTATHI OO yUCHHS OLIEHOUHBIX
JIOCTHKEHUS JIOCTHXKCHUS pe3ynbTara
KOMIIETEHI[UU KOMIIETEHI[UH o0yueHHs Cpencrs
1 N-1nx 3HaTh: aJIcKBaTHBIC 3 (UI-1nk.1) 3HaeT: aJicKBaTHBIC Bornpockl pyOesKHBIX
METO/IbI PEIICHHSI METO/IbI PEIICHHS KOHTPOJICH
HAyJIHO- HAYYHO-
HCCIIE0BATEIBCKIX HCCIIEIOBATEIBCKUX
3aa9 B BEIOpaHHOH 3a/1a4 B BEIOpaHHON
o0acT XUMHH, 001acTH XUMHUH,
XUMHYECKOU XUMHUYECKOU
TEXHOJIOTUH WIIH TEXHOJIOTHH HITH
CMEXKHBIX C XUMHUEH CMEXHBIX C XUMHEH
HayKax HayKax
2 NI-25k1 VYMeTh: UCII0Ib30BaTh Y (UO-2pk1) VMeer: UCI0/Ib30BaTh Bompocs! pyOeskHBIX
HaBBIKK cOopa, HaBBIKU cOOpa, KOHTpOJIeH
00paboTKH, XpaHEHUS, 00paboTKH, XpaHEHHS,
MPEACTABICHHUS MPEICTABICHHUS




XUMHUYECKON XUMHUYECKON
nH(pOpMAITAN uH(pOpMAITHH
NJT-3mk-1 Baaners: OCHOBHBIMH B (UO-3pk.1) Brnaneer: oCHOBHBEIMHA Brimonnenne
HaBBIKaMH TIOUCKA HaBBIKaMH TIOMCKA nabopaTopHBIX padoT,
XUMHUYECKON XUMHUYECKON OTYET 10
nHPOPMALINH B WHPOPMALINH B nabopaTopHoii padoTte
ANEKTPOHHBIX AIEKTPOHHBIX
HCTOYHHKAX U PAOOTHI B HUCTOYHHUKAX U PAOOTHI B
MIPUKIIATHBIX MIPUKJIATHBIX
MpOrpamMMax 1o XUMHU MpOorpamMmax 1o XUMHUU
NI-1nk-s 3HaTh: croco0sl, | 3 (M-1x.3) 3Haer: crocoOr1, | Bonpockl  pyOexHBIX
METOJIBI W  CpeACTBa METOJBI W  CpEICTBa | KOHTPOJCH, BOIPOCHI
pelieHus peleHus 3ayera
TEXHOJIOTHYECKUX 33714 TEXHOJIOTHUECKUX 3a]1a4
NI-25ks Ymers: paborath ¢ | Y (M-2pk.3) Ywmeer: YwMmerb: | BeimonHenue
KOMIIBIOTEPOM Ha paboTath ¢ | 1abopaTopHBIX paboT
YPOBHE TMOJIb30BATEIIS C KOMITBIOTEPOM Ha | ¥ OTYETHI 10 HUM
OCHOBHBIMH YPOBHE TMOJIb30BATEIS C
TpeOOBaHUAMHI OCHOBHBIMH
HHPOPMATMOHHOM TpeOOBaHUSAMH
0e30macHoCTH,; WHPOPMANOHHON
MPOBOIUTh  HAYYHBIH 0€30MMacHOCTH;
MOHUCK, O00paboTKy ™ TIPOBOIUTH HaYYHBIH
aHaIn3 Hay4YHOU MOUCK, OO0paboTKy U
uHpOpMALUU 1o aHaIu3 HAY4YHOH
chopMyIHUPOBAHHON uHhopMauu o
TEMaTHKE, ONPEACAThH chopMyITHPOBaHHON
u aHAITM3UPOBATh TEMaTUKe, OTMPEACIISATh U
npoOembl, aHaJIM3UPOBATh
IUTaHUPOBATh npoOJIeMBl,
CTPATETUIO UX PEIICHUS IUTAHUPOBATh CTPATETUIO
c MTOCTPOCHUEM X peureHus c
BBIBOJIOB u MMOCTPOCHUEM  BHIBOZOB
MIpeAJIOKEHUH; u MpEeJI0KEHUH;
MIPUMEHSTh MIPUMEHSTh
COBPEMCHHBIC COBpPEMEHHbBIC
KOMIIBIOTEPHBIC KOMITBIOTEPHBIC
TEXHOJIOTUH  PEUICHUIO TEXHOJIOTHH  PEIICHUIO
MPAaKTUYECKUX  3a1ad NPaKTHYECKUX 3a1au
XMMUH, HUMEIOIIUX XUMHH, HUMEIOIIUX
€CTECTBCHHOHAYYHOE €CTeCTBCHHOHAYYHOE
collepKaHue u coJiepKaHue u
BO3HHKAOIIHX npu BO3HHKAIOIIHX pu
BBITIOJTHEHUH BBITIOJTHEHUH
po¢eCCHOHATBHBIX po¢heCCHOHATBHBIX
GyHKIHH, (yHKIHH; UCTIOIB30BaTh
HCIIOJIb30BAaTh  HABBIKH HaBBIKH coopa,
cbopa, 00paboTkH, 00paboTKH, XpaHEHus,
XpaHCHUS, MPECTABICHHUS
MIPEACTABICHUS XUMHUYIECKOI
XUMHUYECKON nHpOpMaNy,
nHpOpManny, HCII0JIb30BAThH
HCTIOJIE30BaTh TEOPETUIECCKHE OCHOBBI
TEOPETHYCCKHE OCHOBBI (hyHIAMEHTAIBHBIX
(yHIaMEHTAIBHBIX pa3aenoB MaTEeMaTHKU H
pa3aenoB MaTEeMaTHKH H (UMK TpH  pELICHUU
(GU3MKKH TPU  PELICHUU AHATTUTHICCKUX 3319
AHATTUTHICCKHX 3314
N-3nks Brnanets: HaBbikamu | B (M/1-3pk.3) Brnaneer: HaBBIKamMHu | BeimonHeHune
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MaTeMAaTHYCCKOM
00paboTKH XUMHUYIECKOH
nHpOpMaNNH,
HaBBIKAMU
HCIIOIb30BaHHUS
COBPEMEHHOM
BBIYUCITUTEIBHON
TEXHUKA 10 TIOHCKY,
obpaboTke, aHaJIN3y
Hay4yHON wuHMOpMAIH
U (HOPMYJIHPOBKE Ha UX
OCHOBE  BBIBOJIOB W
NIPEUIOKEHUH;
COBpPEMEHHBIMHU
KOMITBIOTEPHBIMHU
TEXHOJIOTUSIMU npu
[UITAHUPOBAHUHU
HCCJICTOBAaHUMH,
MOJTY4YeHUN u
00paboTKe Pe3yIbTaTOB
Hay4YHBIX
9KCIIEPUMEHTOB, cOope,
00paboTKe, XpaHEHWH,

NPeACTaBICHUU u
nepenave Hay4YHOI
nHpOpPMALUH

MaTeMaTUYCCKOM nabopaToOpHBIX PadoOT
00pabOTKN XUMHUYECKOW | M OTYET IO HUM
HHpOPMAIIHH;

HaBBIKAMU

HCTIOJIb30BaHUS

COBPEMEHHOI

BBIYUCITUTENHHON

TEXHUKH IO TIOUCKY,

00paboTke, aHaIU3y

Hay4HOU MH(MOPMALUH U
(dopMynHpOBKE Ha HX

OCHOBE  BBIBOJOB H
TIpEeI0KEHUN;
COBPEMEHHBIMA
KOMIBIOTEPHBIMH
TEXHOJIOTHSIMH pu
IUTAHUPOBAHUH
HCCJICIOBaHUH,
MONTydeHU: U 00padoTke
pe3yJIbTaTOB  Hay4HBIX
SKCIIEPUMEHTOB, cOope,
00paboTke, XpaHEHHH,
IpEACTaBICHUN U
repenaue Hay4YHOU
“HpOpMAIN

4. Conep:kaHue TUCHUTITTHHBI
4.1. Yueono-memamuueckuii naam:

MIudpp KomnnuecTBo yacoB mo Bugam
Py6esx pasnena, yueOHbBIX 3aHATHH
JHUCLMIIIN TCMbI HaumeHnoBanue pazaeia, TCMbl JUCHUTUIAHBL b 6
HBI JUCLUILIN Jlexuuu abopaTopHbIC
HEIL paboTsI
P1 OO01111e BOIPOCHI BBIYUCIUTEIHHBIX METOJ/IOB 1 2
P2 OCHOBBI METPOJIOTHYECKUX PACUETOB 1 4
PyGes P3 JlucniepcuoHHBIN aHAIN3 2 4
Y 1 P4 KoppensimonHslii 1 perpecCHOHHBIN aHAIN3 2 4
Crioco6b1 IPEJCTaBICHUS XUMUYECKOH
P5 unopmarnuu. Co3aHue W HUCMOJIb30BAHHE 2 4
XMMHUYECKHX 0a3 JaHHBIX
PyGex P6 Penienne TMHENHBIX CUCTEM 2 4
2 P7 WrepannonHble ciocoObl peleHus: CHCTEM 2 4
BCEI'O 12 26




4.2. ConeprkaHue JEKIUi:

Mudp
pasaciia
, TEMBI
IUCIIUIT
JINHBI

HaumenoBanue pasziena, TEMbI
JTUCIUTUTUHBI

HanmMeHnoBaHMe 1 conepikaHue JEKITHH

Tpynoe
MKOCTb,
Jachl

P1

OO6mmue BOIIPOCHI
BBIYMCIIUTEILHBIX METOLOB

Maremartuueckoe MOJIEJTUPOBAHUE
XUMHUYECKHUX CUCTEM U MPOILIECCOB.

Pa3BuTHe  anropuTMOB M MPOrPaMMHBIX
CPEJICTB.

CoeauHenue 3HaAHUM XMMHUYECKUX 3aKOHOB U
YHUCJIEHHBIX METOJOB PEIICHHUS.
Maremaruueckue OCHOBBI YHCIIEHHBIX
METOJIOB pPELIEHMS 3a/1a4.

Pemienue ypaBHEHMI, CHCTEM YpaBHEHUU
TG hepeHIaIbHbIX YpaBHEHUH,
MHTETpUpoBaHus U nuddepeHupoBaHusl.

P2

OCHOBBI  METPOJIOTUYECKUX
pacdeToB

Mertponoruueckoe oOecnieueHue
IIPOU3BOJICTBA, IPAKTUYECKOE IPUMEHEHHE
METOZIOB  O0OpabOTKM H  TIPEICTABICHUS
pe3yibTaTOB M3MEpPEHH, MpaBUI BbIOOpa
CpelCTB M3MEPEHUI TS pemeHns
KOHKPETHBIX U3MEPUTEIIBHBIX 3az1ad.
PanmonanpHblii BEIOOp COBPEMEHHBIX CPEICTB
U3MEpEeHUN  (QU3MYECKUX  BEIMYUH  IIPH
OpraHu3aluu U MPOBEICHUN HU3MEPUTEIBHOIO
JKCIIEPUMEHTA, COBPEMEHHBIX METOJI0B
UCCIIE0OBAHMS METPOJIOTUYECKUX
XapaKTEPUCTHK CPEACTB U3MEPEHUN.

Hcnons3oBanue COBPEMEHHBIX
MaTEMaTUYECKUM METOJIOB, NPUMEHSEMBIX B
3aJadax 00paboTku pe3yJabTaToOB
HaOIr01eHUH, METOJI0B OLICHUBAHMUS
XapaKTEPUCTHK 3IEKTPOHHBIX CPEICTB
U3MEpPEeHUH, CIpaBOYHBIN anmapar Juis BeIOOpa
CPEICTB HM3MEPEHMH, METOJOB OpraHu3aluu
U3MEPUTENIBHOTO  3KCIIEpUMEHTa,  BBIOOpA
CpeICTB W3MEPEHUI TS peleHns
KOHKPETHBIX U3MEPUTENBHBIX 3a/1a4.

BeimonHeHHne METPOIOTHIECKUX PACUETOB IIPH
o0OpaboTke pe3ynbTaToB HaOMoIeHU
HU3MEPUTEITBHOTO IKCTIEPUMEHTA.
[IpencraBieHue  pe3ylbTaTOB  HU3MEPEHHIA.
Hcnonp3oBanne MPUKIAIHBIX TPOTPaMM IS
00pabOTKKH PE3yJIbTaTOB W3MEPECHUH. AHAIH3
KOHKPETHBIX CHUTyallMii W pEIIeHHs 3a1a4 B
00J1aCTH METPOJIOTUYECKOMN JIEATEIILHOCTH.

P3

JlucniepCUOHHBIN aHAIN3

OnHoakTOpHBI ~ JUCHEPCHOHHBIN  aHANU3.
Me:xrpynnoBas (paxropHas) u
0oOyCIIOBJIEHHAs. pa3Inyus rpynn  (CpeaHux
3HA4YeHUH ), BHYTPUTPYIIIOBas OMIKOKA.
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[TapHple  CpaBHEHHS.  COBOKYHNHOCTh  t-
KpUTEPUEB I BCEX BO3MOXKHBIX  Iap
rpamanuid. kputepuii  ledpde. Kpurepuit
Bondepponu. Kputepuii ThIOKH.
OnucarenbHble cTaTuCTUKU. [locTepropHble
napHele cpaBHeHus. Kpurepuii JIuBuns.

MHoro(}akTOpHbI JTUCTIEPCUOHHBIA aHAJHU3.
JlucriepcnoHHbIN aHaN3 ¢ IBYMs (DakTopamH.
Bnusnue xoBapuat. ['padumueckue cpencrsa
WHTEpIpeTaluu B3auMoieicTeuil. CpenHuii
KBajpar. F-kputepuii

P4

Koppensauuonssti u
PErpecCUOHHBIN aHAIU3

Marpuna nanssix. KoppensnuoHHbli aHamu3.
KOppeJsILIMOHHas 3aBUCUMOCTb. KoBapuanus.
PerpeccruoHHbIl aHamu3.

Beibop  Buma  ypaBHEHHS  pErpeccHu.
Beruucnenne  k03hGUINEHTOB  ypaBHEHHS
perpeccumu. [Tposepka aJIeKBaTHOCTHU
IIOCTPOCHHON (PYHKIIMU

P5

CrocoObsl  mpeacTaBICHUS
XUMHUYECKON HMH(POPMALIHH.
Coznanue U UCHOIb30BaHUE
XUMHUYECKUX 0a3 JaHHBIX

OcHOBBI MIpPEACTABICHUS rpaduyeckoit
uHpopmanuu. Iloctpoenue rpaduxos, cxem,
MpEe3CHTALH . [IpencraBnenue
METpPOJIOTMUECKUX JlaHHBIX. lcronb3oBaHue
UHTEPHET HMCTOYHUKOB XUMUYECKON
uHpopmauuu. Poccuiickue M HHOCTpaHHBIE
6a3pl xumuyeckoir wuHpopmanuu. Cosnanue
0a3 mannbix Ha ocHoBe OpenOffice.Base

P6

Pemenue quHeHHBIX CUCTEM

IToctanoBka 3aJa4du. HOCTpOGHI/Ie YpaBHCHUA
Ha OCHOBC XUMHNUYCCKHX JTaHHBIX.

PemeHue cuCTeMBl JIMHEHHBIX YpaBHEHUU
merogom  laycca, wmeromom  Kpamepa,
MaTPUYHBIM METOJIOM.

P7

WrepannonHsie CHIO0COObI
peLIeHHsI CUCTEM

Meron conpspKEeHHBIX TpagueHToB. Merton
MUHUMAaJIbHBIX HEBA30K. ITpumepel
XUMHYECKHX 3a7a4, CBOAMMBIX K PEHICHUIO
CUCTEM JIMHEWHBIX ypaBHeHMU. OnpeneneHue
COCTaBa PacTBOpa HO €ro CBETOIOINIOUICHUIO.
Anmpokcumanus — psAa  TOYEK  3aJaHHOU
¢yHkuei ¢ napamerpamu. MHTepnonsuus
criiaitHaMu, PerpecCMOHHBIN aHaIu3 METOA0M
HauMeHbIMX KBaapatoB (MIIK).

JInHeWHBpIe W HeJIWHEHHBIE MaTeMaTHYeCKHe
Moaenu. HenuHeiHple MoAenw, KOTOpPbIE
MOKHO CBECTH K JHHEHHBIM. YmnclieHHBIE
METOJbl  PEUIEHUsS] CHUCTEM  HEJIMHEMHBIX
ypaBHeHU. MeTo1 mpocToi nrepauuu. Meroz
Bennens. Meron Hrrlorona. Pemenme 3amgau
ONTHUMH3AINHN byHKIIUH HECKOIBKHX
MepEMEHHBIX. MeTo HanCKOPENIIEro CIyCKa.
PaznoxeHne KOHTypa MoJIOCH! MOTJIONIEHUS Ha
COCTABJISIONINE OJIOCHI.
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Uucnennoe pelenne CHUCTEM
I depeHIaIbHBIX — ypaBHEHUH — MEPBOTO
HopsiiKa. CaeneHue peLeHus
mudepeHMaIbHbBIX  YPaBHEHUH  BBICHIMX
HOPSAKOB K PELICHHIO CHCTEMBI
muddepeHaIbHbBIX  ypaBHEHUH  IIEPBOTO
HopsiiKa.

Pemienne 3agay  XMMHUYECKOH  KHHETHKH.
[TocnenoBarenbHebIe, aBTOKATaJIUTUYECKHUE,
LEeIHEIE MPOLECCHI. CucreMsl C
aBTOKOJIE0aHUSIMHU KOHIIEHTPALUU

pearupyroumux BEeIecTB.

4.3. JlTabopaTOpHBIN TPAKTUKYM

Mudp
azjena. Tpynoem
pTei[vm | Hamvenosanue pasziena, Temet HammenoBanue u conepxanne 1adopaTOpHBIX padoT EZ?TB,
MU CIIMILT FMCIGATUTHERL Yackl
HHBbI
P1 | Obmme BOMPOCH! | 3HAKOMCTBO ¢ ©0a30BBIMH IpOrpaMMamu Juist | 2
BBIYHCIUTEIBHBIX METOJIOB [IPOBEJICHHSI pacueTOB
P2 | OcHoBnl MeTponornyeckux | Pemmenne  3amau:  ucmepcus,  craHmaprtHoe | 4
pacueToB OTKJIOHEHHE, JOBEPUTENBbHBIN WHTEpBAJ,
CpPaBHCHHE  JIByX  BBIOOPOK,  OOBEIUHCHHE
pe3yIbTaTOB
P3 | JucnepcuOHHBIN aHaIN3 Pemenwne 3anau: [Ipoctoil mucnepcrnonHsli ananms, | 4
HAaXOXXICHUE WCTOYHMKA OIIMOKH, pPa3IoKEHHE
OHIMOOK Ha COCTABIISIONIHE
P4 | KoppensiuoHHBIiH u | Pemenune 3ama4q: ko3 pUIEEHT KOppensiuu, Metoxn | 4
PerpecCHOHHBIN aHAIN3 HaNMEHBIINX KBaJpaToB, oIpenesieHe
(YHKIMOHANBHOW  3aBUCHMOCTH,  OMpECTICHHE
CHCTEMAaTUYeCKUX OITHOOK
PS5 | CnocoOsr npencrasienus | [loctpoenne rpadukoB, cxem, Mpe3eHTaUMH. | 2
XUMUYECKOH unpopmanuu. | OdopmieHue MeTposoruueckux pacueros. Pabora
Cozmanme wu wucrnonb3oBanue | ¢ makeramu Chemical tools - rTpaduueckoe
XMUMUYECKUX 0a3 TaHHBIX MpeCTaBICHNE XUMUIECKUX Peaknid. 3HAKOMCTBO
c Oazamu nanHblX, Ha npumepe LibreOffice.Base.
UcnonpzoBanue WHTEpHET HMCTOYHHUKOB
XUMHUYECKOHN HH(DOPMAITUH.
PK1 | PybOexHsii koHTpOIH 1 Tect mo Tematuke “Pacuersl mpu XuMHUYecKOM | 2
aHanusze”
P6 | Pemenue nuHEMHbBIX CUCTEM Pemenue 3agau: Haxoxnenne BvsiHAS (hakTOpOB 4
XUMHYECKOHN peaklii METOJIOM MaTpHIl, METOZIOM
l'aycca
P7 Urepanuonnsie criocoOb! | Perrenne 3amau: Meron mpoctoit urepaiin. Merton | 2
peLIeHUs CUCTEM 3eifnens. Merton Hetorona. Pemenme  3amau
ONTUMH3ALMH (QYHKIIMU HECKOJIbKUX MEPEMEHHBIX
PK 2 | PybexHblil KOHTPOIB 2 BrruncnurensHas 3a1aua 2

5. Memoouueckue ykazanus 01 00y4aOuuxca no 0C60eHUI0 OUCYUNTUHDBL

I[I/ICI_[I/IHJ'II/IHa «XUMHYECKas MCTPOJIOTHA MU XCMOMCTpPHUKaA» MPCIOAacTCA B TCUCHUC

OJIHOTO CEMEeCTpa, B BHJIC JICKIIUNA U JIA0OPATOPHBIX pabOT, HA KOTOPHIX 00YJarONIUecs JOJKHBI
yIrIyOuTh U yCOBEPIIEHCTBOBATh CBOM 3HAHHS MO OOIIMM BONPOCAM XHMHUU C NMPUMEHEHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX W BBIYMCIUTEIBHBIX TeXHOJOTUN. OOydwaromumecs MTOKHBI
3aKpeNUTh HaBBIKK Pa0OTHl HA COBPEMEHHOM BBIYHCIUTEIHHOM 00opynoBanun. OO0ydaronmecs
JIOJDKHBI YMETh BBIOMPATh METOIbI 00paObOTKH M MOJIEITMPOBAHUS TAHHBIX aHAIN3a TSl PEeIICHUS
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KOHKPETHOW MPAaKTUYECKOH XuMHuecKoi 3amaun. COBEpIICHCTBYIOTCS HAaBBIKM pPa0OOTHI C
HAyYHOW MEepUOJUYECKOM JIMTEpaTypoil, B TOM 4MCIE HAa WHOCTPAHHBIX S3bIKaX, pabdOTHl B
Pa3IMYHBIX CUCTEMAX MO MOMCKY HAYYHOU JTUTEPATYPHI.

B nmpenonmaBanum kypca «XHUMHYECKas METPOJOTHS U XEMOMETPHUKAa» IMPUMEHSIOTCS
00pa3oBaTe/ibHbIE TEXHOJIOTMU: HWHTEPAKTUBHAS JICKLMs; WCIIOIb30BaHUE OOIIECTBEHHBIX
PECYPCOB: TEXHOJIOTUSI TMPOOJIEMHOr0 O0O0y4eHHs, pelleHHe MNpoOJEeMHON CHUTyalluu C
nepeBeieHneM 1abopaTOpHON paboThl B paspsijl MCCIEAO0BATENbCKOM; JabopaTopHas pabora -
TBOPYECKUN OTYET; TEXHOJOTHUS KOJUIEKTUBHOTO B3aUMOICHCTBHUS.

B mpouecce uTeHHMs NeKUMH TpenojaBareieM OOYJaromuiics ModydaeT WH(POPMALHUIO 10
COBPEMEHHOMY  COCTOSIHUIO  BBIYMCIUTENBHBIX  METONOB.  JIeKUMOHHBIH  Marepual
KOHCIIEKTUPYETCS C BBIICICHUEM OCHOBHBIX BOIPOCOB U MPOOJIeM. 3aluChIBACTCS TeMa JICKIIHH,
IUIaH, OCHOBHBIE BOIPOCHI, OIMpeieieH s], BIBOAbL. OOyyarouuiicss JOHKEH MOHATh OCHOBHYIO
Le/Ib U JOTMYECKYIO IIOCJIE0BATEIbHOCTh MaTeprana. KOHCIEKT JIEKIUH CTOUT MOAPa3JeiTh
Ha TYHKTHI M maparpadbl. Baxnble MecTa peKOMEHAYETCS CONPOBOXKAATh 3aMEUaHUsIMU
("BaxxHo", "3anmoMHUTB", “IIOCMOTPETh B Y4EOHHUKE’), MOKHO BBIIEIATH IBEeTOM. KoHcmekT
JEKIUH pEeKOMEHAYeTCsl NMPOCMATPUBaTh Cpa3y IOCIE JIEKIMHM U BO3BpAILAThCS K HEMY IMpHU
MOJTOTOBKE K ayJUTOPHBIM 3aHATHSAM. PaboTras Hax KOHCICKTOM JICKIIUH HEOOXOIMMO
UCIOJIb30BaTh YYEOHUK M PEKOMEHI0BAHHYIO MPEIo/iaBaTeIeM JTUTePaTypy.

JIaGopatopHbie paOOTHl - BaKHEHIIAs COCTaBHAas 4YacTb YYEOHOro mporecca Mpu
NOArOoTOBKEe XUMHKOB. OOydaromiuecss Ha MPAKTHKE H3Yy4alOT BBIUYMCIUTENbHBIE METOABI B
XUMHUHU, OTpabaThIBAIOT KOHKPETHBIE METOJWKH, HCIOJIB3YIOT COBPEMEHHOE MPOrpaMMHOE
obecrieuenue. [Ipu opopmiieHnn 1abopaTopHOH pabOTHI HAJ0 0003HAYHTH TEMY, 11€]b, IPUOOPHI
n Marepuaspl. OOydJaromuiicss JOJDKEH 3apaHee IOATOTOBHTHCA K JIabopaTOpHOM padoTe,
U3y4duTh Marepuan u oopmuth ee. I[Ipomymennyro naboparopHyro paboTy oOydaromuics
0TpalaThIBAET MHAWBHAYATbHO. METOIUYKH BBIIAIOTCS, KaK MPaBUIIO, HA TIEPBOM 3aHITHU U HA
BECh CEMECTp, COTNIACHO METOANYKAaM OpopMIIsieTcs OTUeT 1o pabdoTe.

[Tpu 0O6paboTKe pe3ynbTaToB JTAOOPATOPHBIX PA0OT PEKOMEHIYETCSl UCIOIB30BATh TAKHUE
nporpammusie ipoayktel LibreOffice, Ghemial, Chemical tools.

Jlnist TeKyIero KOHTPOJIS YCIIEBAEMOCTH MO OYHOW (opme OOydeHHs MperogaBaTelieM
UCTIONB3YETCs OATUIbHO-PEUTHHTOBAS CUCTEMa KOHTPOJISI M OLIEHKH aKaJIeMUYECKOW aKTUBHOCTH.
Jlns 3akperuieHMsT M yCBOEHHUs MaTepualia I0JIe3HO aKTUBHOE y4yacTHE BO Bcex (opmax
o0CyXJIeHUS ¥ B3aUMOJICUCTBUS, KaK Ha JIEKIUAX, TaK U Ha TaOOPATOPHBIX 3aHITHSIX.

CamocrosiTenbHasi paboTa BKJIIOYAET MOJATOTOBKY K J1aOOpaTOpHBIM paboTaM, K
pYOEXKHBIM KOHTPOJISIM, TIOJITOTOBKY K 3a4eTy. B kauecTBe hopMbl pyOEKHOTO KOHTPOJIS TECT U
BBIUMCIIUTENbHAS 3a/1a4a.

PexoMeHnyeMasi Tpy10€MKOCTh CAMOCTOSITETTLHOM pabOTHI Mpe/icTaBIeHa B Ta0IHUIIe:

PexoMeHyeMblii peskuM caMOCTOATEIbHOM padoThI

Pexomennyemas
HaunmeHnoBanue
. TPYAOEMKOCTb,
BH/Ia CAMOCTOSITEJIbHOI padoThI
aKaj. Jac.
[ToxroroBka k 1abopaTopHbIM paboTam 11
OO6mIre BOPOCHI BHIYUCTUTEIHHBIX METO/IOB 1
OCHOBBI METPOJIOTHYECKUX PACUETOB 2
JlucriepcuOHHBIN aHau3 2
KoppensiuoHHbIil 1 perpecCHOHHbIN aHAJIN3 2
Crnioco0Obl npezcTaBienus xumudeckod nHopmanuu. Co3ganue 1
Y UCTOJIb30BaHUE XUMUYECKUX 0a3 JaHHbBIX
PelreHne nuHENHBIX cUCTEM 2
WtepanroHHble cIOCOObI peICHUS] CUCTEM 1
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[ToaroroBka Kk pyOeKHBIM KOHTPOISIM
PyGesxHb1ii KOHTpOIB 1
PyGesxxHblIii KOHTPOJIb 2

IlogroroBka K 3a4ery

Bcero: 34

6. DoHO oyenouHbIX CPeOCcme 011 ammecmauuu no OUCYUNIUHE

6.1. [lepeueHb OLICHOYHBIX CPEACTB

baibHO-peiTUHTOBasE CcUCTeMa KOHTPOJISI M OLEHKM AaKaJIeMUYECKOW aKTUBHOCTH
obyuaronuxcs B KI'Y
2. OTt4eTsl 00yyaronMxcs 1o J1abopaTopHbIM paboTam

3. [IpuMepHBIii IepedeHb BOIPOCOB K pyOeKHBIM KOHTpoJisiM Ne 1, No 2
4. IlepedeHb BOIPOCOB K 3a4ETy

1.

6.2. Cucrema 6aJUTbHO-PEUTHHTOBOM OLIEHKH PabOThl 00YYAIOIIUXCSI 10 TUCIIUITIINHE

Ne | HaumeHoBaHue Conepxanue
1 | Pacnpenenenue Pacnpenenenue 6amioB 3a 4 cemectp
6asoB 3a
CEMEeCTpHI IO
BUJIaM yueOHOMH AkTuB
a0O0THI, CPOKH TToce Hast o Py0esxHbIi
p P o i IToceuieHue u 3amura PyOesxHBIi Y
ciauy yuyeOHOH Bun VP: eHue paborta KOHTPOJIb 3ager
JIb KOHTpoJIb Nel
paboTHI JIK Ha Ne2
(noBoasiTCS 10 JIEKLIUHA
CBe/IeHUsI
o0yyarommxcs
HA NepBOM 5 10. - nocemenne
y‘l66HOM AJITbHA 1*13 =13
3aHsTHH) o 1 1 2 6. - pabora 11 12 30
OIICHKA! 2*11=92
1*6 1*6 N .
[pumeu 13+22 Ha 9-ii Ha 15-i
Bcero Bcero
aHUs: 6 6 Bcero 35 HeJene Hezjene
2 | Kpurepunii nepecuera 60 1 MeHee 06aJIOB — HEYIOBJIETBOPUTEIHHO (HE3aUTEHO);
6aIoB B TpaIUIIHOHHYIO 61...73 — y1OBIETBOPUTENHHO (3aYTEHO);
OIICHKY TI0 uToram pabotel B | 74... 90 — xoporio;
CEeMEeCTpE U 3a4eT 91...100 — oTim4HO
3 | Kputepun gomycka x Jns nomycka K MpoMeXyTOYHOM aTTECTAalUU 110 TUCLHHUIIIIMHE 33 CEMECTP

IIPOMEXKYTOYHOU
aTTECTalMM, BO3MOXXHOCTH
MOJTY4CHUS
aBTOMAaTHYECKOIO 3a4eTa
(’K3aMEHAIMOHHOM OICHKH)
10 JUCLIUIUIMHE,
BO3MO)KHOCTB TIOJTYYICHHUS
OOHYCHBIX 0aJITIOB

oOydaromuiicsi T0JbKeH HaOpaTh 10 HTOTaM TEKYIIEro U pyOeKHOTo
KOHTpoJel He MeHee 51 Oama. B ciryuae eciin oOy4aromuiicss HaOpan MeHee
51 Gayta, TO K aTTECTAIlMOHHBIM UCTIBITAHUSIM OH HE JIOITyCKaeTCsl.

Juist momyueHus 3au€ta 6e3 MpoBeNeHHs MPOIIEAYPbI TPOMEXYTOIHOM
aTTecTanuu o0yJaromeMycsi HeoOX0IMMO HaOpaTh B XO/A€ TEKYILETo U
PYOEKHBIX KOHTpoIel He MeHee 61 Oamna. B aTom cirydae uror 6amuibHON
OLICHKH, TTOJIy4aeMOH 00yJaroLIMCsl, ONpeIeIieTCs 110 KOJINYeCTBy OalIoB,
HaOpaHHBIX UM B XOJIe TEKYLIEero 1 pyOexxHbIX koHTposeil. [Ipu 3Tom, Ha
YCMOTpEHHE NpenonaBaress, OanibHas oleHKa 00yJaroerocsi MOKeT ObITh
HOBBIIIEHA 32 CUET MOTyYCHUS JOMOIHUTENIBHBIX OAJIIOB 32 aKaJJeMUYECKYIO
aKTUBHOCTb.

OO0yyaromuiics, IMEIOIINI PaBO HA NOIyYeHHE OLIEHKH 0€3 IPOBEACHUS
MPOLEAYPHI MPOMEKYTOYHOM aTTeCTallny, MOKET TIOBBICHTD €€ ITyTeM CIaul
aTTECTAlMOHHOTO UCIIBITaHus. B ciyyae momydeHust o0yqaromumcs Ha
aTTeCTalMOHHOM HcbITaHUK () 6aJuI0OB MTOT OAJUTBHOM OLIEHKH IO
JUCIUIIINHE HE CHIKAETCSL.

3a akageMHUecKyl0 aKTUBHOCTh B XOZIe OCBOCHHSA AMCIUIUIMHEI, Y9aCTHE B
yueOHOM, HAYYHO-HCCIIE0BATENLCKOM, CIOPTUBHOM, KyIBTYPHO-TBOPYECKOH
1 00IECTBEHHOH IeSITEIbHOCTH 00YYaIOIIEMYCsl MOT'YT OBITh HAUMCIICHBI
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JTOTIOJTHUTENbHBIE OaJlTbl. MakcHManbHOE KOJIMYECTBO AOMOTHUTEIBHBIX
0auToB 3a akaIeMUIECKYIO0 aKTUBHOCTH cocTaBisieT 30.
OcHoBaHMEM IS IOTYYEHHsI JOMOJTHUTENBHBIX 0aJUIOB SIBISIFOTCS:
- BBIIIOJIHCHUE JTOTIOTHUTENBHBIX 3aIaHUN 10 TUCHIUILTUHE; AOMOJHUTEIbHBIC
0aJITBl HAYHMCIISIOTCS TIPEMOAaBaTeNIeM;

- yJacTHe B TeUeHHe CeMecTpa B y4eOHOH, HaydIHO-MCCIIEIOBATEIBCKOH,
CIIOPTUBHOM, KYJIETYPHO-TBOPYECKON M 00IIeCTBEHHOM nesTenbHoCcTH KITY.

4 | ®opmsbl 1 BUIBI yueOHOU
paboTHI ISl HeYCIIEBAIOIIUX
(BOCCTaHOBUBIITUXCS Ha
Kypce oOydeHms)
o0yJaronTixcs Iis
HOJIy4eHHS HEJIOCTAIOIINX
0aIIoB B KOHIIE CEMecTpa

B ciyuae, eciam k MPOMEKYTOYHOW aTTecTanuy (3a4€Ty) HaOpaHa CymMMa MCEHee
51 Oamna, obOywatomeMmycs HEOOXOOUMO HaOpaTh HEJOCTarollee KOJIWYECTBO
0ayuToB 3a CYET BBINOJHEHWS JOIOJHHUTENBHBIX 33JaHUi, 10 KOHIA HOCIEHHEeH
(3aueTHOI) Hexen ceMecTpa.
®DOpMBI JOMONHUTENBHBIX 33aHUH (Ha3HAYAIOTCS TIPETOABATEIIEM )
- BBINIOJIHEGHWE W 3allUTa MPOMYNICHHBIX JIA0OpaTOpHBIX paboT (mpu
HEBO3MOKHOCTH  JIOTIOJTHUTENFHOTO  MPOBEICHUS  J1abOpaTopHOW  pabOTHI
MPEToaBaTellb YCTaHABIMBACT (POPMY IOMOTHHUTEIHHOTO 3aJaHUs 110 TeMaTHUKE
NPOIYIICHHOW J1abopaTopHOii paboTel caMocCTosTeNbHO) 4-8 OamioB 3a
nabopaTopHYyO padoTy.
- IPOXOXKICHHE PYyOSIKHOTO KOHTPOJIA (10 8 GaioB).

JlukBuaNUs akaJeMUISCKHUX 33JJOJDKCHHOCTEH, BOSHUKIIINX M3-33 Pa3HOCTH
B y4eOHBIX IUIaHAX TIPH IEPEBOAC WM BOCCTAHOBICHUH, MPOBOAUTCS ITyTEM
BBIMOJTHEHHUS TOTIOJHUTENBHBIX 3a7aHuil, GopMa U 00beM KOTOPBIX ONPEAessIeTCs
NpernoaBaTelieM.

6.3. Ilpouedypa ouenuganus pe3yiomamos 0C60CHUL OUCUUNTUHDL

PyOexxHbie KOHTpOJIM TPOBOIATCS B (OpMEe TECTOBOTO 3aJaHUS U PEIICHUs
BBIUMCIIUTENBHOM 3a/1a4H, 3a4€eT - B YCTHOU (hopme.

[lepen mpoBeaeHNEM KaKI0T0 pyOeKHOTO KOHTPOJIS MPEnoiaBaTeb MpopadaThIBAeT ¢

00y4JaroIMMUCS OCHOBHOW MaTepHall COOTBETCTBYIOLIMX pa3/eiioB AMCIHUILUIUHBI B (opme
KpaTKOH JIEKLIUU-AUCKYCCUU.

[TpumepHBIif IepeueHb BOMPOCcoB K pydexxHoMmy KoHTpoIto Nel mopsiaka 300 TecToBbIX
BOIIPOCOB M3 KOTOPBIX CHCTeMa aBTOMaTthyecku BblOupaer 11. PyGe:xxHomy koHTpomro Ne2
cocTouT u3 30 BBIUMCIUTEIBHBIX 33]a4 U3 KOTOPHIX CIy4ailHBIM BHIOOPOM BBIOMPAETCS OJHA.
3anava ornieHuBaeTcs B 12 Oamos.

[lepeuenr BompocoB k 3aueTy BKiItouaeT 20 BompocoB. B Owmer BkiIrouaercs nBa
Bompoca. Kaxzaplii BONMpOC MakCHMMallbHO oOlleHuBaeTrcss B 15 OamnoB. Bpews, oTBomumoe
oOyyaroriemMycs AJis MOATOTOBKH K 3a4eTy, cocTaBisieT 60 MUHYT.

Pe3ynbTaThl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH M 3a4eTa 3aHOCSTCS MPEIo1aBaTeeM B
HK3aMEHALMOHHYIO BEJIOMOCTh, KOTOPAsl CAAETCS B OPraHU3al[MOHHBINA OTAE]I UHCTUTYTA B JIEHb
3a4eTa, a TAKXKe BBICTABISAIOTCS B 3aUETHYIO KHIKKY 00y4JaroIerocs.

6.4. IIpumepol ouenounvix cpedcme 01a pyoescHvixX KOHmpoaei u 3auema
Ilepeuens 6onpocoe K 3auemy

1. MaTemaTtnueckoe MOAEINPOBAHNE XUMUUECKHUX CUCTEM U IIPOLECCOB B XUMHH. COBpEMEHHOE
pPa3BUTHE AITOPUTMOB U IIPOTPAMMHBIX CPEJICTB B XUMHHU

2. CoearHeHNE 3HAHNN XUMHUYECKHUX 3aKOHOB U YMCIEHHBIX METOOB PEIICHUS.
MaremaTtuyeckrue OCHOBBI YUCIIEHHBIX METOJIOB PELIeHMS 3a/1a4.

3. Pemienuie ypaBHeHUH, cucTeM ypaBHEHHUN AU(epeHInanbHbIX YPaBHEHUN, HHTETPUPOBAHUS
U U pepeHnpoBaHNs TPUMEHUTEIBHO K XUMHUYECKUM IPOIIECCaM.

4. Metposoruueckoe o0ecriedyeHre Npou3BOJICTBA, TPAKTUIECKOE IPUMEHEHHE METOI0B
00paboTKHU U MpeJCTaBIIEHUs PE3yIbTAaTOB U3MEPEHUH, IPaBUII BHIOOpA CPEACTB U3MEPEHUH s
pelIeHNs] KOHKPETHBIX U3MEPUTENBHBIX 3a/1a4.

5. PanmoHanbpHbIi BEIOOP COBPEMEHHBIX CPEACTB U3MEPEHUN (PU3NYECKUX BETUYUH MTPH
OpraHM3al1H U IPOBEICHUU U3MEPUTEIBHOTO SKCIIEPUMEHTA, COBPEMEHHBIX METOIOB
HCCJIEJOBaHMSI METPOJIOTHYECKUX XapaKTEPUCTUK CPEICTB U3MEPEHUH.
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6. Mcnonp30BaHne COBPEMEHHBIX MATEMAaTUYECKUM METO/I0B, IPUMEHSAEMBIX B 3a/1a4ax
00pabOTKH Pe3yNbTaTOB HAOIIOAECHUH, METOIOB OLICHUBAHUS XapaKTEPUCTHK 3JIEKTPOHHBIX
CPEeACTB U3MEPEHUH, CIIPABOYHBIN anmapaT Ui BEIOOpa CpeICTB U3MEPEHUI, METOI0B
OpraHu3alKi U3MEPUTEIBHOTO SKCIIEPUMEHTA, BBIOOpa CPEICTB U3MEPEHUH IS peIIeHUs
KOHKPETHBIX U3MEPUTENBbHBIX 3a/1a4.

7. BbIllOJIHEHHE METPOJIOTMUECKUX PACUETOB MPU 00pabOTKe pe3ybTaToB HAOIIOIEHUH
U3MEPUTENIBHOTO 3KciepuMeHTa. [IpeacraBinenue pe3ynbTaToB U3MEPEHUI.

8. OgHOaKTOPHBINA TUCTIEPCUOHHBIN aHaIu3. MexrpynmnoBas (hakTopHas) ¥ 00yCIOBICHHAS
paznu4us rpymni (CpeIHuX 3HaYeHU ), BHYTPUTPYIIIOBask OLIHOKA.

9. ITapHbIe cpaBHEHUS. COBOKYIIHOCTD t-KPUTEPUEB AJI BCEX BO3MOXKHBIX I1ap Ipajlaliuil.
kpurepuii e de. Kpurepuit bondepponu. Kputepuii Trioku. OnrcarenbHble CTATHCTUKH.
[Tocrepuopnsbie napubie cpaBHenusi. Kpurepuii JIuBuns.

10. MHOrOo(hakTOpHBINA AUCHEPCUOHHBIN aHaIu3. [lcTiepcHOHHbIN aHanu3 ¢ AByMs (pakTOpaMu.
Bnusaue koBapuart. ['paduyeckue cpeacTBa HHTEpIpETAHK B3auMoaeicTBuid. CpeqHuii
kBazapar. F-kpurepuit

11. Marpuna nanubeix. Koppensimonnsiii ananus.Koppensiiimonnas 3aBucuMoctb. KoBapuanusi.
12. Perpeccuonnslii ananus. Beibop Buaa ypaBHeHus perpeccun. Beraucienue ko3 GuIreHTos
YPaBHEHHUS PETPECCHUM.

13.PerpeccroHHbIi aHanu3 MeTo oM HauMeHbMxX kBajparoB (MIIK). [IpoBepka agexBaTHOCTH
HOCTPOCHHOHN (PYHKIUH.

14. OcHoBrl npencTaBienus rpadpuyeckoit maopmarmu. [Toctpoenne rpadukos, cxem,
npeseHTauui. [Ipencrasnenne METpoOIOruuecKnux NaHHbIX. Mcnonp30BaHue HHTEPHET
HCTOYHHKOB XUMHUYECKOH nH(popmarmu. Poccuiickie n mHOCTpaHHbIe 0a3bl XUMUYECKOH
uHpopmanuu.

15. Pemienue cucreMbl IMHEHHBIX ypaBHEHHUM MeTo10M ['aycca, metogom Kpamepa, MaTpuuHbIM
METOJIOM.

16.Metox conpsKEHHBIX TPaAMEHTOB. MeTo MUHUMaJIbHBIX HEBSI30K. [IpuMepsl XUMHUECKUX
3aJa4, CBOJUMBIX K PEIICHHIO CUCTEM JIMHEHHBIX ypaBHEeHUH. OlpeneneHue cocraBa pacTBopa
HO €r0 CBETOIOTIIONICHUI0. ATIIIPOKCUMAIIHS Psijia TOUYEK 3alaHHON (PYyHKIMEH ¢ mapaMeTpamH.
NHuTtepnosanus cruiaiiHamu.

17. JluHeiiHble U HENMHEWHBIE MaTEMAaTUYECKHE MOJIeNu. HemnHeHbIe MO, KOTOPhIE
MO’KHO CBECTH K JTMHEIHBIM. UKMCIIEHHBIE METO/IbI PEIIEHUS CUCTEM HEJTMHENHBIX YPABHEHUH.
Meroa npocToil UTepaLnu.

18. Meron 3eitnens. Meron Hetotona. Pemienue 3aaay ontuMusanuu GyHKIUHA HECKOIBKHIX
nepeMeHHbIX. MeTo | Hauckopeiiiero cnycka. PasnoxxeHrne KoHTypa MoJIoChl MOTJIOEHUS Ha
COCTABJISIOILIHE MOJIOCHI.

MeTo/1bl YHUCIIEHHOTO UHTErpUpOBaHMsl. MeTo bl IPSMOYTOJIbHUKOB, Tpaneruii, CuMIcoHa.
KBanpatypusie popmyinsl ['aycca. Hucna Korosa. CuctemMbl OpTOroHaJIbHBIX TOJIMHOMOB
(UeObrieBa, Opmura, Jlsarrepa, Jlexxanapu). VIx ucnonpzoBaHue 11 3aa4 YUCICHHOTO
MHTETPUPOBAHUS.

19. UucneHHble METO/bI pelIeHNs OOBIKHOBEHHBIX U (pepeHInalIbHbIX YPaBHEHUH [IEPBOTO
nopsiaka. Meron Oiinepa. Meronsl Pynre-Kyrra 2-ro - 4-ro nopsiakos. MeTtoJ1 nporsosa u
KOPPEKIINH.

YucnenHoe peuieHre cucteM nuddepeHnanbHbIX YpaBHEHU epBOro nopsaka. CreneHue
pemieHus AugdepeHnrnaIbHbIX YpaBHEHUH BBICIIUX MOPSAKOB K PEHICHUIO CHCTEMBI

Qg depeHIMaIbHbIX YpaBHEHUH TIEpBOTo MOpsAKa.

20. Pemrenne 3a7a4 XUMHUYSCKOM KMHETUKH. I1ocneoBaTenbHBIC, aBTOKATATUTHUECCKIE, [ICITHEIC
nporiecchl. CUCTEMBI ¢ aBTOKOJIE0aHUSAMU KOHLIEHTPAIIMH PEarupyromuX BEIIecTB.
ConbBaTallMOHHBIE SBJIEHUS. METOIbI OIpe/IeIeHHsI COJIbBATHBIX YHCEI. DJIEKTPOCTaTHUecKas
KOHLEMNINS HOH-AUIIOIBHOTO B3aUMOAECUCTBUS U XapaKTEPUCTUKHU COJIbBAaTUPOBAHHBIX MOHOB.
PaBHoBecus B pactBopax. O1ieHKa TEPMOJIUHAMUYECKUX KOHCTAHT
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Ilpumepnoiit mecm:
K Pyoexcnomy konmpoaio 1:

1. o popmyme ty, = |1-b|/s, ompenensror:

) MOCTOSIHHYIO CUCTEMAaTUYECKYIO OLIHOKY

b) nepeMeHHYI0 CHCTEMATHUYECKYIO OIIHOKY

C) ciay4yaiHyo OMHOKY

d) HHCTPYMEHTAIBHYIO OIIHOKY

2.B popmyne S= , S —or0:

a) nucrepcus

b) abcomoTHas omrbka

C) CTaHIapTHOE OTKJIOHEHUE

d) moBepuTEIILHBIN HHTEPBAI

3. [Ipu oTCYTCTBHM 3aBUCUMOCTH MEXy ABYMS IIEPEMEHHBIMA KO3 (OUIINECHT KOPPETAINY TPUHIMAET 3HaAYCHHE:
a)l

b) -1

c)0

d) %

4.IIpu r = -0,5 3aBUCUMOCTD MEXIy JBYMsI BEINIMHAMH SIBIICTCS:

a) MATKON OTpHUIATEeNbHOM

b) sxecTKOM MOIOKHUTETHHON

C) >KECTKOI OTpHIIaTeIbHON

d) MATKO# MOJIOKUTEINEHON

5.ITo popmyie t, = [al/s, onpenensror:

a) MOCTOSIHHYIO CHCTEMaTUYECKYI0 OIIHOKY

b) mepemennyto cuCTEMaTHYECKYIO OIIUOKY

C) ciay4aiiHyIo OIUOKY

d) “HCTPYMEHTAIBHYIO OIIHOKY

6./1y1s1 ompeiesieH sl MOCTOSTHHOM CHCTEMATHUYSCKON ONIMOKH MCIIOIB3YIOT CICAYIONIYI0 hOopMyTy:
a) th= |1-b|/Sb

b) t. = |a|/sa

7. HpI/I JKECTKOM MOJIOKUTEIBHOM 3aBUCUMOCTH MEXKIY ABYMS NIEPEMECHHBIMU KO3(1)¢)I/IHI/ICHT KoppeIauun
MMPUHUMACT 3HAYCHUC!

a)l

b) -1

c)0

d) %

8.CucremMaTH4eCcKye MOrPEIIHOCTH MOSIBIIAIOTCS B PE3YJIbTaTe:

a) HEYCTPaHUMBIX TIPUYUH, IPUUUHBI KOTOPBIX HE H3BECTHBI
b) mocTosiHHO eWCTBYOLIEH MPUINHOI, KOTOPask MOXKET OBbITh BbISIBIICHA M yCTPaHEHA
C) HEOPEKHOCTH 1 HEKOMIIETEHTHOCTH aHAJIUTHKA

d) u3MepeHust ¢ MOMOIIU TPUOOPOB

9.Pacnipenenenus [Tyaccona mo3BoisieT paboTaTh:

a) C OTHOCUTEIIbHBIMU BETHUNHAMHU

b) ¢ mocTosIHHBIME BeTHIMHAMUI

C) C HEMPEPHIBHBIMHU BETMYMHAMHU

d) ¢ AMCKpeTHBIMH BEIMYNHAMH

10.CpaBHUTH /1Ba CPETHUX 3HAUEHHMS TTI03BOJISIET KPUTEPHUIL:

a) t - kpurepwuii

b) Q - kpurepwmii

C) F - xpurepwmii

d) ¥ — kpuTepuii
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11.13 pactBOpa ¢ KoHuenTpamueii Hatpus 10”° % TpeGyercs MOTydHTH pacTBOPHI ¢ KOHIEHTparuei Hatpus 10706 .

IIpu ucronp30BaHuK 5 - MIJUTUMETPOBOH mumeTky 100-MUITHHITPOBOK MEpHOM KONObI. PaccunraiiTe ommoKy
paz0asnenus (cp(konoer) = 0,1; op(nunerku) = 0,1).

a) 0,02

b) 0,04

c) 0,06

d) 0,03

12 I1pu ycranoBke tutpa 0,1 H pactBopa KMnO, 6epyT HaBecky okcanara Hatpus 420 MT, Ha THTpOBaHUE UAET 45
M pactBopa KMnQO,. Beraucnuts onmoky (o(0roperkn) = 0,05; o(anamurnaeckux BecoB) = 0,00005).

a) 0,0022
b) 0,0017
c) 0,0011
d) 0,0031

13.13 pacTBOpa ¢ KOHIEHTpamuei Hatpus 107 % TpeGyeTcs MoTyuuTh pacTBOPHI C KOHIEHTpaumeit Hatpus 10°% .

[Tpu ncniospzoBanuu 10 - MuMMeTpoBoi munetku 100-MUUTMHATPOBON MepHOM KoJ0bI. Paccuunraiite ommoky
pazbasineHus. (y(koa651) = 0,1; op(munerkn) = 0,2).

a) 0,02

b) 0,04

c) 0,06

d) 0,03

14.IIpu r = -1 3aBUCHUMOCTb MEX/Y ABYMS BEIHUNHAMM SBISCTCS:

a) MATKOM OTpUIIATEIbHOM

b) sxecTKOl TOI0KHUTETBHOM

C) )KECTKOM OTpHUIATEIIHbHOM

d) MATKO# MOJIOKUTEIEHON

15.Canyuaiinas omnOKa BIUsET Ha:

a) BOCIIPOU3BOJAUMOCTD pE3yJIbTaTa

b) mpaBuBHOCTH pe3ynbraTa

C) 1 Ha BOCIIPONU3BOJAUMOCTE U Ha IIPABUJTIBHOCTDH PE3YyJibTaTa
d) He BiIMsICT HA BBIIIE IEPCUUCICHHBIC XapPaKTCPHUCTUKU
16.MHCTpyMeHTaIbHBIE IOTPELIHOCTH MOSABIISIOTCS B pe3yJIbTaTe:

d) HEYCTPAaHUMBIX IPUYUH, IPUUYUHBI KOTOPHIX HE N3BECTHBI
b) IIOCTOAHHO ,Z[CI\/’ICTBYIOIJ_IGI\/’I HpPI‘IPIHOfI, KOTOpasa MOKCT OBLITH BBIBJIEHA U YCTpaHCHA
C) HEOPEKHOCTH 1 HEKOMIIETEHTHOCTH aHAJIMTHKA

d) u3mMepeHust ¢ MOMOIIK MPUOOPOB

Ilpumepnuie 3a0auu K pydescnomy KOHmpoJio 2:

1) Ins ananu3a cranu Ha Mn, moctpownu rpaayupoBouHbli rpaduk (X - %, Y — MIIOTHOCTh TIOYEPHEHUS

TUTACTUHKH):
X 0,72 0,84 0,96 1,08 1,20 1,32 1,44 1,56 1,68
y 30,17 34,30 38,91 43,98 47,14 52,83 57,47 59,14 65,29
ITpoBepbTe GyHKINIO HA JIHHEHHOCTB.
2) Coneprxanne Ca B 00pasiie onpeaessuioch ABYMsl METOIAMU:

1 2 3 4 5 6 7 8 9 10
(oToMeTpHIECKH 19,19 | 19,27 19,25 19,16 19,22 19,17 19,23 19,19 19,25 19,17
TUTPUMETPUICCKU 19,11 | 19,19 19,23 19,13 19,17 19,14 19,19 19,20 19,13 19,16

MoxHO 1 00BETUHNTE pe3ynbTaThl? Eciii HeIb3s: MOCTPONTE THCTOTPAMMBI [T KaXI0TO METOa, €CITH MOXKHO:
TO 00BEANHNUTE PE3YNIBTATHI M TOCTPOHTE THCTOTPaMMY JUIsl 00bEAMHEHHOTO Pe3yJIbTaTa.

3) Jli1st KOHTPOIIS KAYeCTBA IIACTMACCHI IPOBOIMIIN aHAM3 Ha ypyrocTh (Y MH/cM?) 1 conepxanue
(enonpopManbaeruiHoi cMoutbl (X %) TedeHNH cMeHbl. BbIIN MomydeHbl pe3ysIbTaThl:

X y X y X y X y

30,24

216,58

23,40

170,05

35,76

241,96

27,08

191,20

31,68

228,84

23,83

171,74

35,69

241,53

26,24

185,27
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29,87 209,81 24,66 176,39 35,20 241,11 26,39 185,70
31,90 228,00 26,09 184,01 36,78 259,30 26,00 184,01
33,77 238,15 27,47 194,16 34,21 235,61 26,82 190,77
27,00 190,77 25,73 188,66 32,57 226,73 29,47 203,89
29,45 206,42 25,63 188,24 32,48 225,88 29,20 203,46
25,37 180,62 217,47 193,73 31,74 217,42 27,74 200,08
23,47 169,62 29,47 209,39 30,94 217,00 25,43 186,97
22,49 167,09 31,03 222,08 29,08 208,12 26,09 189,08

CymecTByeT I CBA3b MEXK Iy BeTHdnHaMu X U Y? [IpoBepbTe pacueTHBIM U TpapHuecKUM CIIOCOO0OM.

4) Ilste maGoparopuii MPOBOMIIM aHAIN3 Ha coziepkaHue (B %) OKHCIIOB MapraHIa B BO3AyXe pabodeii 30HbI
3aBoja L. Pe3ynpTaThl mpeacTaBieHbl HIKE:

1 2 3 4 5
3,61 3,41 3,53 3,63 3,61
3,57 3,37 3,55 3,59 3,59
3,43 3,49 3,45 3,65 3,53
3,39 3,59 3,39 3,35 3,65
3,55 3,43 3,41 3,49 3,57
3,53 3,37 3,41 3,51
3,49 3,45 3,55
3,53 3,51
3,65 3,45
3,41

MoxHO i 00BEIUHUTE Pe3yNbTaThl ONBITOB? Ecm HeT HaiinuTe mabopaTtopu(w)io KOTOphI(e)a COBEPIIHII(1)a

MpOMaxH.

5) Onpenenute BO3MOXKHBIE CHCTEMaTHUECKHE OMUOKHY (X — 3TaJIOH, Y — pe3yJbTaT aHallu3a):

X 61 62 64 65 66 67 68 70 71 72 73
y 67,92 68,52 69,96 71,28 72,36 73,68 75,12 76,68 77,64 79,56 81,00
6) [ns ompeneneHus St B MuHEpaie ObUIO B3ITO M=6 mpoO (pe3ysbTaThl onpeaeieHus B Tadbmmue, %). Kaxmsiit
aHanu3 TpoBejieH 2 pa3a. OnpenenuTs Hannane oumoky npodooTdopa. Ecnu TakoBas umeercs, pacCunTaTh eé.
1 2 3 4 5 6
6,20 6,39 6,24 6,39 6,02 6,20
6,37 6,60 6,02 6,31 5,97 6,25
7) Ans aHanmu3a comepkaHUs MaHUTa B MUHepaie 0bu10 B3aTo (=10 npo0 (mar A). Kaxxgas nmpoba Oputa pa3duta Ha
p=2 xoreuHsIe P00 (M=Pg=10*2=20) (mar B). Kaxmxyto npody m3mepsimu 2 paza (B Tabmuue, %) (mar C).
al a2 a3 a4 adb a6 a’ a8 ag al0
bl | b2 | bl | b2 | bl | b2 | bl| b2 | b1 | b2 | b1| b2 | bl | b2| bl | b2| bl| b2 | bl| b2
25,1 25, | 26, | 26, | 25, | 25, | 26, | 26, | 25, | 26, | 25, | 25, | 26, | 25, | 25, | 25, | 26, | 26, | 25, | 25,
59| 51| 38| 15| 23| 37| 40| 52| 84| 10| 65| 68| 01| 62| 59| 51| 38| 15| 23| 37
25, | 25, | 25, | 26, | 25, | 25, | 26, | 26, | 25, | 26, | 25, | 25, | 26, | 25, | 25, | 25, | 25, | 26, | 25, | 25,
87| 73| 84| 01| 34| 70| 68| 12| 76| O7| 76| 82| 07| 54| 87| 73| 84| 01| 34| 70
8) st ananmmsa cramu A16 Ha Ni, moctponu rpayupoBoUHbIii rpaduk (X - %, Y — INIOTHOCTH TIOYEPHEHUS
TUTACTUHKH):
X 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8 2
y 15,55 18,33 20,88 23,07 26,15 29,20 32,02 33,95 36,95
IIpoBepbTe GYHKIINIO HAa TUHEHHOCTD.
9) Coznepskanune Ni B 00pasiie onpeaesiocs IByMsI METOIAMH:
1 2 3 4 5 6 7 8 9 10
(oToMeTpHIecKH 33,45 34,65 33,66 [ 33,17 35,00 34,50 34,01 [ 33,66 32,85 34,27
TUTPUMETPHUYECKU 34,30 [ 35,29 33,30 [ 32,67 33,11 33,01 33,74 | 34,21 33,30 33,68
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MoxHO i 00BETMHATE pe3yabTaThl? Eciin HEeb3s: MOCTPOWTE TUCTOTPAMMEI [T KaKIOTO METOAA, €CIIH MOYKHO:

TO 00BEIMHHUTE PE3YIIbTAThl H MOCTPOITE THCTOTpaMMY JJIsl OOBEANHEHHOTO pe3yIbTaTa.

10) 1715t MOHHTOPHHTA KaduecTBAa MyJHOH MPOIYKIUH ONPEACISUIH coaepkanue (X B %) OeJIKOB B XJI€OHOM U3AEINT

¥ TBepAoCTh m3zemust (y MkH/cm?). BeUIH Oy UeHs! Pe3yIbTaTh:

X y X y X y X y
5,86 96,77 4,53 75,98 6,93 108,11 5,25 85,43
6,14 102,25 4,62 76,73 6,91 107,92 5,08 82,78
5,79 93,74 4,78 78,81 6,82 107,73 511 82,97
6,18 101,87 5,05 82,22 7,13 115,86 5,04 82,22
6,54 106,41 5,32 86,75 6,63 105,27 5,20 85,24
5,23 85,24 4,98 84,29 6,31 101,30 571 91,10
5,70 92,23 4,97 84,11 6,29 100,93 5,66 90,91
4,91 80,70 5,32 86,56 6,15 97,15 5,38 89,40
4,55 75,79 571 93,56 5,99 96,96 4,93 83,54
4,36 74,66 6,01 99,23 5,63 92,99 5,05 84,48

CymecTByeT 7 CBA3b MEX Iy BenmurnHaMu X U Y? [IpoBepbTe pacdeTHBIM H IpadHuIecKuM CIiocoOoM.

11) IllecTb 3KCHEPTHBIX IPYIIT IPOBOAMIIN aHAIU3 Ha coaepxkanue (B %) Opoma B MuHepaie. Pe3ynbpraThl
MPE/ICTABIICHBI HIXKE!

1 2 3 4 5 6
5,4027 5,1106 5,2854 5,4326 5,4027 5,3452
5,3452 5,0531 5,3153 5,3728 5,3728 5,0531
5,1405 5,2279 5,1704 5,4625 5,2854 5,0531
5,0807 5,3452 5,0807 5,0232 5,4625 5,4625
5,3153 5,1106 5,1106 5,2279 5,3452 5,3153
5,2854 5,0531 5,1405 5,2578 5,4625

5,2279 5,3153 5,3728
5,1405

MOo>KHO 1 00BEMHUTH Pe3yabTaThl ONBITOB? Eciy Het HalauTe rpynm(sl)y KOTOpHI(€)a COBEPIIMII(M)a IPOMAaxH.

6.5. @ono ouenounvix cpeocme

[TonHbIit OaHK 3aAaHUH JUTS TEKYLLETO, PYOEKHBIX KOHTPOJIEH U IPOMEXYTOUHOM
aTTeCTaluu 110 JUCHMIUINHE, T0OKA3aTeNId, KPUTEPUH, IIKAJIbl OLICHUBAHNS KOMIICTCHIINH,
METOAMYECKHE MaTepHalibl, ONpEIeIIONINe TPOLEAYpPhl OLIEHUBAHU 00pa30BaTEIbHbIX
Pe3yNIbTaToB, IPUBEIACHBI B yUEOHO-METOANUYECKOM KOMIUIEKCE TUCIUIUINHBI.

7. OcHo6HAA U 0ONOJIHUMEIbHAA YUeOHasn Tumepamypa
7.1. Ocnosnasn numepamypa

1. depddens K. Craructuka B aHanutHueckoi xumun = Statistik in der analytischen Chemie /
K. depddens. M: Mup, 1994. - 267
2. Taprman T.H., Knymmna J[.B. OCHOBBI KOMIBIOTEPHOIO MOIEIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHUX TPOIeccoB: YueOHoe mocoodue st By30B.-M.: K] «Akagemkauray, 2006.-
416 c.
3. OCHOBBI aHAIUTUYECKOH XWMHUH: 3aJaud M BOIPOCHL: y4eOHOE TOCOOME ISl CTYIEHTOB
YHHUBEPCUTETOB,  XUMHKO-TEXHOJIOTHUYECKUX,  IEJaroru4eckux,  CeJIbCKOXO035HCTBEHHBIX,
MEAMIMHCKUX U (apmaneBTHueckux By3oB / mop pexd. 0. A. 3onoroBa. - MockBa: Bricmias
mkomna, 2002. - 412 c.
4. Typuax JI.U. OcHOBBI unceHHBIX MeTON10B: yueb. mocodue / JI.U. Typuak, I1.B. IlnoTHuKoB. —
M. : ®DUSMATIINT, 2003. — 304 c.
5. Jlxorcon K. Hucnennsie MeToap! B XuMuHd. - M.: Mup, 1983. — 503 c.
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7.2. /lononnumenvnasa numepamypa

1. Xoxmo, A. I'.. MaremaTH4yecKkie METOIBl W KOMIIBIOTEPHBIC TEXHOJOTHH B HaykKe W 0Opa3oBaHUM: ydeOHOE
nmocobue / A. T'. XoxnoB; Trom. roc. yH-T. - Tromens : U3a-so TromI['Y, 2013. - 436 c.

2. l'apmam, A.B.. MeTrponornieckre OCHOBBI aHATUTHYECKOH XUMHU. [ DNEKTPOHHBIN pecypce]: yuebHoe mocobue /
A.B. Tapmam, H.M. Copoxnaa. — M.: MOCKOBCKHI TOCYIapCTBEHHBIH YHHBEpPCHTET, 3 m3a. 2012. - 48c. - Pexxum
mocryma: 1)  www.chem.msu.su/rus/teaching/analyt/garmasch.pdf  (mata o6pamenusa: 01.10.2014), 2)
http://anchem.ru/literature/books/chemmetr.pdf

3. Doepr K. Komnerorepsl. [Ipumenenne B xumuun / K. 36ept, X. Duepep ; nep. ¢ Hem. A.E. ['oxmana ; nof. pe.
H.C. 3eduposa. — M. : Mup, 1988. —415 c.

4. Mbotero3 JI. Yucnennsie metoanl. McmonszoBanne MATHLAB : yueOnoe m3nanue / 1. MaTeio3, K. ®uHk ; nep.
c anri. JI.®. Kozauenko ; nox. pen. 10.B. Ko3auenko. — M. : M31. nom Bunesamc, 2001. — 720 c. : un.

5. Typuak JL.U. OcHOBBI 4YHCIICHHBIX MeToa0B: ydeb. mocobme / JL.M. Typuak, I1.B. IlnotHmkoB. — M. :
OU3BMATIINT, 2003. — 304 c.

6. ®opmaner B.®. Uncnennsie meronsl: yueOuuk / B.®. ®opmanes, [.JI. PeBusnukos ; mox pen. A.M. Kub3yna. —
M. : DU3MATIINT, 2004. — 400 c.

7. D6ept K. Kommprotepsl. [Ipumenerne B xumun / K. 36ept, X. Duepep ; nep. ¢ Hem. A.E. ['oxmana ; mox. pex.
H.C. 3edpupora. — M. : Mup, 1988. — 415 c.

8. PECYPCbI CETU «<MHTEPHET»,
HEOBXOJIUMBIE J1JIs1 OCBOEHUA JUCHUIIJINHBI

http://elibrary.ru/defaultx.asp — Hayunas snekrponnas 6ubmmorexka ELIBRARY.RU.
http://window.edu.ru/unilib — EJMUHOE OKHO noctymna k 35eKTpOHHBIM OHOIHOTEKaM BY30B
Poccun.

http://biblioclub.ru — Yausepcurerckas 6ubmuoreka ONLINE.

http://znanium.com — DekTpOHHO-OMOIMOTEYHAS CUCTEMA «ZNanium.com
http://virtuallib.intuit.ru — Bupryansuas 6ubnuorexa « AHTYUT».

9. UTHOOPMAIIMOHHBIE TEXHOJIOI'UH,
INPOI'PAMMHOE OBECIIEYEHHUE
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

[Ipu uTeHun JIeKIUI NCIOJIb3YIOTCS CIIAaiI0BbIE TPE3EHTALIUH.

K omepanuonHoil cuctemMe W TpPOrpaMMHOMY  OOECHEYEHHI0  KOMIIBIOTEpa,
UCIIOJIB3YEMOT0 MpPU TOKA3€ CIIAWJIOBBIX MPE3CHTALMM, MPEAbABISIOTCS MHUHUMAalIbHBIE
TpeOoBaHUS.

1. OBC «Jlamb» 2. OBC «Koncynbrant crynenta» 3. OBC «Znanium.com» 4. «['apant» —
CIIPaBOYHO-IIPaBOBAasi CUCTEMA

10. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI
MartepuanbHO-TEXHUUYECKOE OOEeCIeuyeHue M0 peaau3alud JUCIUIUIMHBI OCYILECTBISETCS B
cootBercTBUM ¢ TpeboBanusMu GI'OC BO no ganHoi 00pa3oBaTenbHON IporpaMMe.

11. {ast cTy/1IeHTOB, 00YyYAIOIIMXCS ¢ HCMOJIL30BAHMEM JUCTAHIHOHHBIX 00pa30BaTeIbHbIX
TeXHOJIOT U

[Ipy  uCnonb30BaHMU  DIEKTPOHHOTO  OOy4YeHHS U JAMCTAHIMOHHBIX
obpasoBarenbHbix TexHOJoruk (manee D0 wm JIOT) 3aHATHSA MOTHOCTHIO WM YaCTHYHO
MPOBOSATCS B pekuMe OHNaitH. OO0beM MUCHUILUIMHBI U paclpefelieHue Harpy3kd MO BHJaM
pabot cootBercTByeT . 4.1. Pacnpenenenue 0amioB cOOTBETCTBYeT M. 6.2 MHOO MOXKET OBITh
M3MEHEHO B COOTBETCTBHH C peleHneM kadeapsl, B cnydae nepexona Ha 30 u JIOT B mpouecce
o0ydeHusi. Pemenne kadeapbl 00 HCMOMB3YEMBIX TEXHOJOTUSX M CHCTEME OIICHUBAHUS
JOCTHIKEHUH O0ydJaronuxcs MPUHUMAETCS C yY4eTOM MHEHHUS BEIYIEro MpernojaBaTens Hu
JIOBOJIMTCSI 0 CBEJICHUST 00YJaIOMINXCSI.
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JIMCT

perucTpanuy U3MeHeHuH (J101oJIHeHHiT) B pado4ylo NporpaMmmy

Y4eOHOM M CIUIIINHbBI
«BeIYHuCINTEIBHBIE METOALI B XUMUH »

HN3menenus / nonosiHeHust B pado4yio nporpaMmmy
Ha20_ /20 y4eOHBbIi roa:

OTBeTCTBEHHBIN IIPENIOAABATEID / ®.1.0. /

V3MeHeHHs yTBEPIKICHBI HA 3aCeIaHuM KaQeIpsl «  » 20 r,
[IpoTokon Ne

3aBenyromnuii kageapoit «_» 20 r.

HN3meHenus / nonoiHeHust B pado4yro nporpaMmmy
Ha20  /20__ y4eOHbIii roa:

OTBeTCTBEHHBIN MpenoaBaTeb / ®.1.0. /

W3MeHeHus yTBEpK/IE€HbI Ha 3aceJaHuu Kadeapbl « _ » 20 r,
ITporoxoi Ne

3aBenyromuii kageapoit «_» 20 T.
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IMMPHUJIOKEHHME 1

AHHOTaIms K pabouei mporpaMme JUCITUTUTHHBI

“XuMHuYecKass METPOJIOTHsl M XeMOMeTpHKa”

OO0pa3oBarenbHON MPOrPAMMBI BBICIIIETO 00pa30BaHUs
IPOTPaMMBI CIIEIIHATUTETa
04.05.01 - “@ynnameHTaJbLHASA M NPUKJIAAHAS XUMHUS”
HaIpaBJICHHOCTH (MPOGHIh) “AHATUTHYECKAS] XUMUS™

Tpynoemkocts quctummnbbl: 2 3E (72 akageMudeckux daca)
Cemectp: 9 (ounas popma oOydIeHMS)
dopma NpOMEKYTOYHON aTTECTALUN: 3a4ET

ConeprkaHue TUCIUILTAHBI

Teopernueckue OCHOBBI BBIYMCIUTENBHBIX METOAOB B Xumuu. OOmMe BOMPOCHI
BBIYUCIIUTENBbHBIX METO0B. OCHOBBI METPOJIOTHYECKUX pacyeToB. J[MCIIEPCHOHHBIN aHau3.
Koppensaunonnsii u  perpeccuoHHblii  aHanu3. CrocoObl MpeNCTaBICHHUS XHUMHYECKOU
uHpopmanuu. Co3llaHuE W HCIOJNB30BAaHHE XUMUYECKHMX 0a3 NaHHBIX. PerieHue ITUHEHHBIX
cucteMm. tepaninonHsie crocoObl pemeHus cucreM. OCHOBBI MaTEMAaTHUECKOTO MOICTUPOBAHUS
XUMHYECKUX cucTeM. [IporHo3upoBanue CBOMCTB U MapaMETPOB XUMHUYECKUX CUCTEM
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