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1. O0beM IUCHUILINHBI:

Bcero: 4 sk3aMeHAIIMOHHBIX €IUHUIIBI TPYA0EMKOCTH (144 akageMUYeCKHUX 4acoB)

. Ha Bcro Cemectp
Bun yueOHo# padboTbI

AMCUUIIMHY 3
AyauTOpHBIE 3aHATHS (BCEro 4acos), 80 80
B TOM 4HcJIe:
Jlextun 16 16
JlabopaTopHbIie pabOTHI 64 64
IIpakTrueckue 3aHATUS - -
CamocrosiTesibHasi padoTa (Bcero 4acoB), 64 64
B TOM 4HcJIe:
Kypcosas pabota - -
Kypcosoii npoekt - -
PacuerHo-Tpaduyeckie paboTh - -
HayuHo-uccienoBarenbckas pabora - -
ITonroroBska k 9K3aMCHY 27 27
Jlpyrue BUIbI CAMOCTOSTEIBHON pabOThI 37 37
Bux npomMe:xyTo4HOI aTTecTanum (3a4eT

A np y tmm ( > DK3aMeH Dk3aMeH

IK3aMeH): JK3aMeH
Oo6mast Tpy10eMKOCTh JUCUUIJIMHBI U 144 144

TPYAOEMKOCTDb 110 CEMECTPaAM B Jacax:




2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

1 ucuunnnHa «BelaucnuTenbHble METO/Ib B XUMUU» OTHOCUTCS K BapUaTUBHON YacTu,
dbopMupyeMoil ydacTHHKaMH oOpa3oBarenbHOro mpormecca Onoka bl -  OOs3arenbHbIC
JUCLUTIITUHBI.

2 Kpatkoe coxaepkanue IUCHUIUIMHBL: OOIIKMe BOMPOCHI BBIYMCIUTEIBHBIX METOOB.
OCHOBBI METPOJIOTHYECKUX pacdeToB. JlucnepcuoHHbll aHanu3. KoppeisimuoHHBIA U
perpeccuoHHbI aHanu3. CrocoObl mpejacTaBieHUs Xumudeckod wuHpopmanuu. Co3naHue u
UCIIONIb30BAaHNE XUMHUYECKHX 0a3 JaHHBIX. PemieHue nuHEHHBIX cucTeM. KTepannoHHbIC
crocoOb! pemieHus: cucreM. OCHOBBI MaT€MaTHYECKOTO MOJACIUPOBAHUSA XUMHUYECKUX CHCTEM.
[Tporuno3upoBaHue CBONCTB U MapaMETPOB XUMHUYECKUX CUCTEM

3 OcBoenue OOy4YaIOIIMMUCSA AUCUUIUIMHBI «BBIYMCIUTENbHBIE METOABI B XUMHUU»
OMUpAeTCsl Ha 3HAHMS, YMEHHUSA, HABBIKM W KOMIIETEHIIUHU, TPUOOPETCHHBICE B pE3yJbTare
OCBOEHUS MIPEIIIECTBYIOIIUX TUCIUILINH:

- MaremaTuKa,;

- ®u3uKa;

- Undpopmaruxa;

- Heopranuueckas xumus;
- AHanuTHYeCcKast XUMHSL.

4 3uaHus, YMEHUS ¥ HaBbIKM, TIOJyYeHHbIE TIPU OCBOCHHM JTUCIUILIMHBI
«BBIUuCIATEIHHBIC METOIBI B XUMHUKY, SIBJSIFOTCS HEOOXOAMMBIMU JIJISI OCBOCHUS TUCIIUATLINH:

- CTpoeHue BeIeCTBa;

- Ou3nyecKas XUMHSI,

- X¥MUYecKasi TEXHOJIOTHS;

- duznvecKkre METOIbl UCCIICIOBAHMS;

- AHann3 peaabHBIX O0BHEKTOB;

- CIeKTpOCKOMUYECKUE METO bl aHAJTN3A,

- DNEKTPOXUMUUYECKHE METO/Ibl AHAJIN3A;

- KommuiekcHbie coeTMHEHUS] U OPTaHUYeCKHE peareHThl B AHATMTUYECKONW XUMUH;
- XMMUKO-aHAIUTHYECKUN KOHTPOJIb KAUE€CTBA OKPYKAIOIIEH Cpe/Ibl.

3. IIlnanupyemble pe3yJIbTaThl 00y4eHHs

[lenbto OCBOEHMSI IUCUUIUIMHBI «BBIUHMCIWTENBHBIE METOABl B XUMHHU» SBISETCS
HOJArOTOBKA CTYAGHTOB CO CIEUUAIN3UPOBAHHBIMU 3HAaHMSAMU B OO0JIACTH COBPEMEHHBIX
BBIYUCIUTCIIBHBIX MCETOAO0B, NPCACTABICHUC XHWMHHU KakK KOJIMYECTBEHHOMN HAayKH, COCTaBHOM
YacTH COBPEMEHHOI'O €CTECTBO3HaHUS, (POPMHUPOBAHME HAYYHOIO MBIIIJICHHUS, HAaBBIKOB I10
MPAKTUYCCKOMY HCIOJB30BAHUA TCOPETUYCCKUX HOJ'IO)KGHI/II\/'I, OCHOBHBIX 3aKOHOB XHUMHHU IJISL
pelIeHNs] KOHKPETHBIX 3a/1a4.

3az[aanH OCBOCHUSA JUCHUIIIIMHBI «BpraucnuTeabHbIe METOAbI B XHUMHHN) SABIISAIOTCA:
3aJI0’)KEHHE OCHOB MPO(ECCHOHATBHON MOJTOTOBKH, OCYLIECTBUTH MEPEX0] OT KayeCTBEHHOIO
OMUCATCIIBHOTO HU3Y4YCHHA K XHMHU K KOJIMYECTBCHHOMY, HAYUWUTH NPHMCHATH HA IMPAKTHKE

TEOPETUYECKHE IOJIOKEHUSI XMMHMHM,  3aJI0)KUTh HABBIKM MCIIOJIB30BAHMUSI COBPEMEHHBIX
BBIUMCIUTENbHBIX CHCTEM JJISl PEHICHHUs] XMMHM U aBTOMAaTH3allMd MaTeMaTH4ecKo oOpabOTKU
pE3yJIbTaTOB.

Kommnerenmuu, popMupyembie B pe3yabTaTe OCBOCHUS JUCITUTIIIHBI:

- [IK-1 CnocoOeH miaHupoBaTh pabOTy W BBIOMPATH a/IeKBaTHbIE METO/bl PEIICHHsS Hay4yHO-
UCCIIEIOBATEIbCKUX 3aJad B BBIOPAHHOW OOJIACTH XMMMH, XUMHYECKOW TEXHOJOTHUH WIIH
CMEXKHBIX ¢ XMMHUEH HayKax

- [IK-3 CnocoGeH ompenensiTh CIocoObl, METOABl M CPEICTBA PEHICHHUS TEXHOJIOTUYECKUX
3aja4
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- IIK-6 CnocobOeH opraHm3oBbIBaTh padOTy KOJUIEKTHBA IO PEIICHUIO 3aJady XUMHYECKOU
HalpaBIEHHOCTH
B pe3ynbrare 0cBOSHHS IUCIUIUIMHBL 00YYarOIUICs TOKEH:

- 3nath: TeopeTHuecKkne OCHOBBI, 3aKOHOMEPHOCTH U 3aKOHBI xumun (s [1K-1);

- 3narp: IlpuHumnel paboThl HAa COBpPEMEHHOH y4eOHO-HAy4HOH ammaparype npu
IIPOBE/ICHUHU

UCCJICIOBaHMI, METO/IbI U3MEPCHHUS XapaKTEPUCTUK XUMUYECKUX 00bekToB (s [1K-2);

- 3HaTh: Posib XMMMM B €CTECTBO3HAHMHU, €€ CBA3b C JAPYTUMH €CTECTBEHHBIMH HayKaMH,
3HAYCHUE B J)KU3HU cOBpeMeHHoro obrectna (s [TK-1) ;

- 3HaTh: COBPEMEHHbIE KOMITbIOTEpHBIE TexHOMoruu (s [1K-6);

- YMeTh: paboTaTh C KOMIBIOTEPOM Ha YPOBHE MOJIB30BATENSI C OCHOBHBIMHU TPEOOBAHUSIMU
uHopmannonHoi 6e3onacuoctu (s [1K-2);

- YMeTh: NpOBOJUTH HAYYHBIM MOUCK, 00pabOTKy M aHAIM3 HAy4YHOH HH(pOpMAIHU IO
cOpMYIMPOBAHHOW TEMaTHKE, OIpeNeNATh M AaHaJIU3UPOBaTh MPOOJIEMBl, IJIAHUPOBATH
CTPATEruIO MX PEIICHUS C TOCTPOCHUEM BBIBOJIOB U npeutoxkennit (s [1K-2, TTK-6);

- YMeTb: NPUMEHSTh COBPEMEHHbIE KOMIIBIOTEPHbBIE TEXHOJIOIUH PELICHUIO MPAKTUUYECKUX
3a/a4 XUMHUH, UMEIOINX €CTECTBEHHOHAYYHOE COJICPYKAHNE M BO3HUKAIOMIMX MPH BBITOJTHEHUN
npodeccronanbubix Gyuxuui(mis I[1K-2, ITK-6) ;

- YMeTh: HCIONB30BaTh HABBIKH COOPa, 00padOTKH, XpaHEHHS, TPEICTABICHUS XUMUYECKON
unpopmanuu (s I1K-1, TIK-2) ;

- YMeTh: UCII0JIb30BaTh TEOPETUIECKNE OCHOBHI (DYHIAMEHTAIBHBIX Pa3/IeiOB MaTEMAaTHKU
1 QU3UKY [P PEIICHUH aHATUTHYCCKUX 3ana4 (s [1K-2);

- Buagers: HAuyaJbHbIMM HAaBBIKAMHM MAaTE€MaTU4YECKOW OOpabOTKM XMMHMYECKOU
unopmanuu (s [TK-2)

- BrasieTs: HaBBIKAMU MCIIOJIB30BaHUSI COBPEMEHHON BBIYUCIUTEIFHON TEXHUKH 10 TIOUCKY,
o0paboTke, aHaIM3y HaydHOM HHpOpMauuu U (HOPMYTUPOBKE HA HMX OCHOBE BBIBOJOB U
npeanoxennit (st [TIK-2, [TK-6);

- Bnanerb CcOBpeMEHHBIMM  KOMIBIOTEPHBIMH  TEXHOJOTHSMH MpU  IUIAHUPOBAHUHU
UCCIICIOBAaHMIA, TOJNyYeHHH H O0pabOTKe pe3yIbTaTOB HAYYHBIX OSKCIIEPHUMEHTOB, cOope,
00paboTKe, XpaHeHHUH, TPEICTABICHHU U Tiepeaade HayaHoi uHpopmanuu (s [TK-2, TIK-6).

I/IHHI/IKaTOpI:I n JACCKPHUIITOPBI qaCcTu COOTBGTCTBYIOHICﬁ KOMIICTCHIINH,
q)OpMpreMOP’I B IIponecce H3YUCHUA OUCHUILIAHBI «BpruucnnrtenbHbIe MCTOAbBI B XUMHHN),
OLCHUBAIOTCA IpHU IMOMOIIKU OHCHOYHBIX CPCICTB.

H.]'[aHl/IpyeMl)Ie pPe3yJabTaThbl Oﬁy‘{el-ll/lﬂ Mo JTUCHUIINHE « BbIYHCIUTEIbHbIE METOALI B

XUMHHN,
HNupuxaropsl noctuxenns komnerenuuii [MK-1, ITK-3, [IK-6 nepeyeHb 0lleHOYHBIX
CpencTB
Ne Kon HanmMeHoBaHue nHAUKATOpA Kon IInanupyemble pe3yabTaThl HanmenoBanue
m/m | MHMKATOPA - 6cTiKEHMS KOMIIETEHIMA | IUIAHUPYEMO 00y4eHus OLIEHOYHBIX CPEJICTB
JOCTHKCHUS
KOMIIETCHIIUH ro
pe3ynbrara
o0OydeHus
1. M-k 3HaTh: Teopernueckue | 3 (UO-1k.1) | 3uaer: Teopetnueckue BOIIPOCHI K
OCHOBBI, 3aKOHOMEPHOCTH OCHOBBI, 3AaKOHOMEPHOCTH U | pYOEIKHBIM
3aKOHBI XUMUH 3aKOHBI XUMUH KOHTPOJISIM;
Poinb XUMHUH B Ponp xumun B BOTIPOCHI JUTS 3AIIHUTHI
€CTECTBO3HAHUHU, €€ CBSI3b C €CTECTBO3HAHUH, €€ CBS3b C | JIAOOPATOPHBIX PadOT
JPYTUMH  €CTECTBCHHBIMU JPYTUMH €CTECTBEHHBIMHU
HAyKaMH, 3HAUYCHHUE B JKA3HU HayKaMU, 3HAYCHHE B )KU3HU
COBPEMEHHOTO 00IIecTBa COBPEMEHHOTO 00IIIecTBa
2. N-25k1 YMeTh: ucnonb3oBath | Y (U-2px. | YMeeT: ucnosn3oBaTh Bormpocet K




HaBBIKK cOopa, 00paboTKH,
XpaHEeHUs, MPEACTABICHUSL
XAUMHUYIECKOH HHpOopMauu

1)

HaBBIKU cOopa, 00paboTKH,
XpaHEeHUs, IPEACTABICHUSL
XUMHUYECKOH HH(pOpMAITHN

PYOCKHBIM
KOHTPOJISIM;

BOIIPOCHI VISl 3aIIUTHI
71a00paTOPHBIX paboT

NJT-3mk-1 Brmamets: Teopermueckumu | B (MJI-3pk.1) | Ymeer: HCTOJIB30BaTh | Bompock K
OCHOBaMH TEOPETHIECKNE OCHOBBI PYOExRHBIM
XHMHYECKOTO " XHMHYECKOTO U | KOHTPOJISIM;
MaTeMaTHIeCcKOTro MaTeMaTHIecKOro BOMIPOCHI [UIS 3AIUTHI
MOJICITMPOBAHHMS MO/JIEITMPOBAHHMS 71a00paTOPHBIX padoOT

NA-1k3 3nare: [lpunimnel pab6otsl | 3 (MA-1pk.s) | 3HaeT:npuHIMOB paboTsl Ha | Bompockr K
Ha COBpPEMEHHOW y4eOHO- COBPEMEHHOH yueOHO- PYOEXKHBIM
HAy4YHOW ammaparype IpH Hay4HOH ammaparype npu KOHTPOJISIM;
MIPOBEJCHUH MIPOBEJCHUH BOIPOCHI JUIS1 3aLUTHI
HCCIIeJOBAaHNH, METOJIBI HCCIIeJOBAaHUMN, METOJIBI 71a00paTOPHBIX PadoOT
NU3MEpPEHUS]  XapaKTEPUCTHK HU3MEPEHHUS XapaKTEePUCTHK
XMMHYECKHX 00BEKTOB XMMHYECKHX 00BEKTOB

N-2nks VYMeTs: paboTats c| Y (MO-2pk. | Ymeer: paborath C | BOTPOCHI K
KOMIBIOTEPOM Ha YpPOBHE | 3) KOMITBIOTEPOM Ha ypOBHE | pyOeXHBIM
TIOJTb30BATENS C OCHOBHBIMHU TIOJIb30BATENS C OCHOBHBIMH | KOHTPOJISIM;
TpeOOBaHMIMH TpeOOBaHUSIMHA BOTIPOCHI [UIS 3aITUTHI
HHPOPMATMOHHOM WHPOPMATNOHHON 7mab0paTOPHBIX padboT
0e30IacHOCTH 0e30macHOCTH
MIPOBOJIUTH HAYYHBIH MOUCK, NPOBOJIUTH HAYYHBIA TOUCK,
00paboTKy u aHaM3 00paboTky u aHaIM3
Hay4YHOH WH(pOpMALUK MO HayyHOH wuHGpOpPMaHUu IO
c(hopMyIHUPOBAHHON copMyIHpOBaHHOK
TEMaTHKe, ONpelesTh U TEeMaTHKe, OIpPEACIATh U
aHAIN3UPOBATh IPOOJIEMEL, aQHAIN3UPOBATh MPOOJIEMBI,

IUIAHUPOBATh CTPATETUIO HX IUIAHUPOBATh CTPATETHIO HX
pemieHusI ¢ TMOCTPOCHHEM pemieHnsT ¢ MOCTPOCHHEM
BBIBOJIOB U NPEIIOKECHUH BBIBOJIOB U NPEIOKECHUH
NIPUMEHATh ~ COBPEMEHHBIE MIPUMEHATh ~ COBPEMEHHBIC
KOMITBIOTEPHBIE TEXHOJIOTHH KOMITBIOTEPHBIE TEXHOJIOTHH
peLeHuto NPaKTHYECKUX peLeHuto MPaKTHYECKUX
3aja4  XMMHH, HMEIOIINX 3aja4  XUMHH, HMEIOLIUX
€CTECTBEHHOHAYYHOE €CTECTBEHHOHAYYHOE
coJieprkaHue u COJIepKaHue u
BO3HHKAIOIINX npu BO3HHKAIOIUX pu
BBITIOJTHEHUU BBITIOJTHEHUH
podecCHOHANBHBIX PO eCCHOHATBHBIX
GbyHKIHN GbyHKIHN

UCTIONIb30BaTh HaBBIKH HCTIONIb30BAThH HaBbIKH
coopa, 00paboTKH, cbopa, 00paboTKH,
XpaHEHHs, IIPEJICTABICHUS XpaHEHWs, IPEJICTABICHUS
XUMHWYECKOH  HMH(pOopManuu XUMHYECKOH  HH(popManun
HCIIOJIb30BaTh HCIIOJIb30BaTh
TEOPEeTHYECKUE OCHOBBI TEOPEeTHYECKUE OCHOBBI
(byHIaMEeHTaTbHBIX (hyHIaMEeHTaTbHBIX
pa3zienioB  MareMaTHKH U pa3lesioB  MareMaTHKH |
¢U3MKM  TpH  pEIICHUH ¢U3NKK  TpH  PEUICHUH
AQHAINTHYECKUX 3a/1a4 AQHAIMTHYECKUX 3a/1a4

N-3nk-3 Brnanets: HavanbHbiMU | B (MJ]-3pk.3) | Bruageer: HauanbHBIME BOIIPOCHI K
HaBBIKAMH MaTeMaTHYEeCKOM HaBbIKAMH MAaTEeMaTHYECKOH | pyOexHBIM
00paboTkH XUMUYECKOH 00paboTKN XUMHYIECKON KOHTPOJISIM;
nHdopmannu HaBbIKaMH nH}opManuy HaBbIKAMHU BOIIPOCHI JUIS 3aLUTHI
UCTIONIb30BAHUS HCIIONIb30BAHUS 71ab0paTOPHBIX PadoT
COBPEMEHHOU COBPEMEHHOU
BBIYMCIIUTENILHON — TEXHUKH BBIYHMCIIUTENLHON TEXHUKA
o  TMOHWCKy, 00paboTke, 110 TIOUCKY, 00paboTKe,
aHaJIu3y Hay4IHOU aHaJU3y HAy4YHOU
nHpOpMATAN u nH(pOpMAIIUN U

dbopMynmHpoBKE  Ha  HUX

(hopMyITHpOBKE Ha UX




OCHOBE BBIBOJIOB " OCHOBE BBIBOJIOB U
MIPEATIOKEHU I MIPEAIOKEHU I
COBPEMEHHBIMHU COBPEMCHHBIMHU
KOMITBIOTEPHBIMHU KOMITBIOTEPHBIMHU
TEXHOJIOTHUSIMA pu TEXHOJIOTHSIMU TIPH
IUTAaHUPOBAHNUHT IUTAHUPOBAHUHU
UCCJIEJOBAaHHUH, ITOJyYEHUH HCCIIeIOBAaHUHN, TOTYIECHUN
n 00paboTke pe3yJbTaToB 1 00paboOTKe Pe3ysIbTaToB
HAyYHBIX  9KCHEPHMEHTOB, HaY4HBIX YKCIIEPUMEHTOB,
coope, o0paboTtke, coope, 00paboTKe,
XpaHEHHH, NTPEICTaBICHUN 1 XpaHEHHH, NTPEACTaBICHUH U
nepenayue Hay4HOH nepeaue HayYHOU
nHpOpMAUH nHpOpMAIN
NI-1nk-s 3HaTh: cospemennsie | 3 (M-2pxe) | 3HaeT: coBpeMeHHbIE BOTIPOCHI K
KOMITBIOTEPHBIE TEXHOJIOTHI KOMITBIOTEPHBIEC TEXHOJIOTHN | PyOEXKHBIM
KOHTPOJISIM;
BOTIPOCHI [UIS 3aITUTHI
71a00paTOPHBIX paboT
NA-2pxc6 Ywmets: npoBonuTh HayuHbId | Y (U-2pk. | YMeeT: mpoBOIUTE HAyYHBIH | BOTIPOCHI K
MOUCK, 00pa0OTKY M aHau3 | ¢) ONCK, 00pabOTKy M aHAMU3 | PyOEKHBIM
Hay4YHOH WH(pOpMaLUK MO HayyHOH WHGOPMAMKM MO | KOHTPOJSM,;
c(hopMyIHUPOBAHHON copMyIHpOBaHHON BOIPOCHI IS 3ALUTHI
TEMaTHKe, OINpelesaTh U TEeMaTHKe, OIPEACIATh | | JadopaTOpHBIX padboT
AHAIM3UPOBATh TPOOJIEMBL, AQHAIM3UPOBATh TPOOIIEMBI,
IUIAHUPOBATh CTPATETHIO UX IUIAaHUPOBATh CTPATETHIO WX
peLIeHUsI C MOCTPOCHHEM pemieHnsT ¢ MOCTPOCHHEM
BBIBOJIOB ¥ TPEIJIOKECHUH BBIBOJIOB W  TIPEJIOKCHUH
NIPUMEHATh ~ COBPEMEHHBIE MIPUMEHATh  COBPEMEHHBIC
KOMITBIOTEPHBIE TEXHOJIOTHH KOMITBIOTEPHBIE TEXHOJIOTHH
pELICHUIO MPaKTHIECKUX peIeHnIo MPaKTHIECKUX
3a7a4  XMMHH, HMEIOIIHNX 3aja4  XUMHH, HMEIOUINX
€CTECTBEHHOHAYYHOE €CTECTBEHHOHAYYHOE
coJiep)kaHue u COJIepKaHue u
BO3HHKAIOIINX npu BO3HHKAIOIUX pu
BBITIOJTHEHUU BBITIOJTHEHUH
podecCHOHANBHBIX npodeccroHabHBIX
byHKIHN GbyHKIMN
NI-31k.6 Bragers: HaBbikamu | B(U-3px) | Biameer: HaBbIkamMu BOTIPOCHI K
UCTIONIH30BAHMS HCTIONIb30BAHUS PYOEXRHBIM
COBpPEMEHHOM COBpPEMEHHON KOHTPOJISIM;
BBIYMCIIUTENIbHON — TEXHHUKH BBIYHMCIIUTENLHON TEXHUKH BOIIPOCHI JUISI 3alIUTHI
Mo  TOHWCKYy, 00paboTke, 0 TTOHCKY, 00paboTke, mab0paTOPHBIX padboT
aHaAJIN3Y Hay4yHOU aHaJIN3Yy HAyYHOU
nHpopmanuu u uHbopmanum u
¢dopMyIHpOBKE  Ha  HX (hopMyIHPOBKE HA UX
OCHOBE BBIBOJIOB u OCHOBE BBIBOJIOB U
NpeI0KEHUN TpeI0KEeHUN
COBpPEMEHHBIMHU COBPEMEHHBIMH
KOMITBIOTEPHBIMHU KOMITBIOTEPHBIMHU
TEXHOJIOTHUSIMU pu TEXHOJIOTHSIMU TIPH
TUITAHUPOBaHUH TUIAHUPOBaHNUHU
UCCIIEJOBAaHUH, TIOJyYEeHUH HCCIIeIOBAaHUH, TTOTYIEHUN
n 00paboTke pe3yJbTaToB 1 00paboTKe Pe3ysIbTaToB
Hay4HBIX  SKCHEPHMEHTOB, HayYYHBIX 9KCIIEPUMEHTOB,
coope, o00OpaboTke, cbope, oOpaboTke,
XpaHEHHH, MPECTaBICHUH 1 XpaHEHHH, MTPEACTABICHUU U
nepenaye Hay4HOUH nepeaye HayqHOU
nHpOpMaIUH nHpOpMAUN




Conep:xaHue THCHUILIUHBI
4.1. Yueono-memamuuecxkuii naamn:

IIudp KommyecTBo 4yacoB 1o
PyGex paszena, BHAAaM y4eOHBIX 3aHATHI
JUCIMTIIN TEMBI HaunmeHoBaHue pasnena, TEMbI JUCLUTLINHBL JlabopaTop
HBI TUCLIUILIINA Jlexuuu HBIE
HBI paboThI
P1 OO0111e BONpOCHl BBIYUCIUTEIBHBIX METO/IOB 1 4
P2 OCHOBBI METPOJIOTMYECKUX PACUETOB 2 4
PyGek P3 JluciepcuoHHbIN aHAIN3 2 10
1 P4 KoppensimoHHblii 1 perpecCHOHHBIN aHAIIN3 2 8
Crooco0sbl MPEJCTABICHUS XUMHUYECKOU
P5 uHpopmanuu. Co3maHue ¥ HUCTIOJIb30BAHUE 1 12
XUMHUYECKHX 0a3 TaHHBIX
P6 Pemienne nuHeNHBIX cUCTEM 2 8
P7 HreparnmonHbie criocoObI peIeHUs CUCTEM 2 6
PyGex g OCHOBBI  MAaTEMAaTHYECKOTO  MOJEIUPOBAHUS 2 8
2 XUMHYECKHX CUCTEM
P9 [IporHo3upoBanue CBOMCTB M NapaMeTpOB 2 4
XUMHYECKHX CUCTEM
BCEI'O 16 64




4.2. Conep:xaHue JIeKIUi

Iudp Hanmenosa

paznena te Tpynoe
paszena,

, TCMBI TeMBbI HanmenoBanue u COACPIKAHUEC JICKIIUN MKOCTb,

JHCITUIT MCIIATLTHH YqacChbl

JIMHBI -

P1 | O6mue MaremaTueckoe MOJAEIMPOBAHUE XHUMHUYECKMX cucTeM U |1

BOIIPOCBHI | IIPOLIECCOB.

BBIYMCIIAT | Pa3BuTue airOpUTMOB U IPOTPAMMHBIX CPEICTB.

€JIBHBIX CoenvHeHHe 3HAaHMM XHWMHUYECKHMX 3aKOHOB M YHCJICHHBIX

METO/I0B METO/I0B pELICHUS.
MaremaTnyeckue OCHOBBI YUCIIEHHBIX METOJIOB PEIICHUS 3a/1a4.
Pemenne ypaBHeHMid, cucTeM ypaBHEHUH UG (HEpEeHINATBHBIX
YpaBHEHM, UHTEIpUpOBaHUA U 1U(pHepeHIUPOBaHHUS.
P2 | OcHoBbI Mertposoruueckoe obOecreueHue MNPOU3BOJCTBA, MPAKTUYECKOE | 2
METpPOJIOT | IPUMEHEHUE METOJ0B 0OOpaOOTKHU U MPEICTaBICHUS PE3yIbTaTOB
NYECKUX U3MEepEeHul, mpaBui BbIOOpa CPEJCTB M3MEPEHUH Ul pelIeHus
pacueToB | KOHKPETHBIX M3MEPUTENbHBIX 3a4ay. PanuoHanbHbI BbIOOp
COBPEMEHHBIX CPEICTB HU3MEPEHUH (U3NYECKUX BEIMYMH IpPU
OpraHM3aluy ¥ IPOBEICHUM H3MEPUTEIBHOIO JKCIIEPUMEHTA,
COBPEMEHHBIX  METOJOB  MCCIIEIOBAHHUSA  METPOJIOTHYECKUX
XapaKTEPUCTUK CPEACTB U3MEPEHHUM.
Hcronb30BaHUE  COBPEMEHHBIX MAaT€MAaTHYECKUM  METOJIOB,
IPUMEHSEMBIX B 3a/ladax 00pabOTKU pe3ylbTaTOB HAOIIOEHU,
METO/IOB OLICHMBAHUS XapaKTEPUCTUK DIEKTPOHHBIX CPEACTB
U3MEpEeHUl, CHOpaBOYHBIA amnmapaT s BbIOOpa CpeACTB
U3MEPEHHU, METO0B OpraHu3anuu HU3MEPUTENBHOTO
HKCIIEPUMEHTa, BbIOOpA CpPEICTB HU3MEPEHUIl Ui pelIeHUs
KOHKPETHBIX H3MEPUTENbHBIX 3a/1a4.
BrInonHeHne METpoIOrHYeCKUX pacyeToB Mpu
0o0paboTKe  pe3ylbTaToB  HAONIOJEHUH  M3MEpPUTENBHOTO
sKcnepuMeHTa.  IIpeacraBneHue  pe3yiabTaTOB  MU3MEPEHHM.
Hcnonb3oBaHue MPHUKIAAHBIX MporpaMMm Juist  00paboTku
pEe3ynbTaTOB W3MEPEHUM. AHAIM3 KOHKPETHBIX CUTyallMi U
peleHus 3aa4 B 00JIACTH METPOJIOTHYECKOM JesITETbHOCTH.

P3 Hucniepcu | OnHO(MAKTOpHBIA  TUCTIEPCUOHHBIN  aHanmu3. Mexrpymnmnosas | 2
OHHBIN (paxTopHasi) u o0OyciOBIEHHas pa3nuuus Trpynn (CpeIHux
aHaJIN3 3HaYeHUH ), BHYTPUTPYIIOBasi OIHOKA.

[TapHbple CpaBHEHHMs. COBOKYNHOCTb {-KpUTEpPHEB JJIA BCEX
BO3MOXHBIX map rpagauuil. kpurepuit [ledpde. Kpurepwuii
boudepponn. Kputepuii Trroku. OmnucarenbHblE CTaTHCTHKU.
IToctepnopHsle napHble cpaBHeHus. Kpurepuii JIuBnns.




MHuoro}akTOpHbI NTUCTIEPCUOHHBIN aHanu3. JlucrnepcuoHHBIN
aHanmu3 ¢ aByMms (akropamu. Biusuue koBapuat. I'paduyeckue
CpeICTBAa MHTEPIPETAMK B3auMoaecTBri. Cpenuuii

kBazapar. F-kpurepuit

P4 Koppemsan | Martpuna nanssix. KoppessiiuoHHbIi aHamus.
HMOHHBIN M | KOppeIsiLUOHHAs 3aBUCUMOCTh. KoBapuanus.
perpeccuo | PerpeccroHHbBIN aHATHU3.
HHBIN Br16op BUA YpaBHEHUS perpeccuu. Boeruucnenune
aHaJIn3 KO3 PHUIIHEHTOB ypaBHEHUs perpeccuu. [IpoBepka
aJICKBaTHOCTH MTOCTPOCHHOM QPyHKIIMU

PS5 CrnocoOpr | OcHOBBI IIPEJICTaBICHUS rpaduuecKon uHpOpMaLUH.
npencrasia | [loctpoenue rpadukos, cxem, mnpeseHtaumii. IIpencraBnenue
eHUs METPOJIOTUUECKUX  JaHHBIX. Hcnons3oBaHue  WHTEpPHET
XUMHUYECK | UICTOYHHKOB XHMHuYeckod uHpopmauuu. Poccuiickue wu
oit WHOCTpaHHBbIC 0a3pl XuMuuyeckor wHopmarmu. Cosnanue 0a3
uHdopmarl | maHHbIx Ha ocHoBe OpenOffice.Base
WU.

Co3nanue
u
HCII0JIb30B
aHue
XUMUYECK
ux 0a3
JAHHBIX

P6 Pemienne | [locranoBka 3amaun. IlocTpoeHwe ypaBHEHMST Ha OCHOBE
JIMHEWHBIX | XUMUYECKUX JaHHBIX.

CUCTEM Pemienne cucreMbl JMHEHHBIX ypaBHEHH MetogoMm ['aycca,
mMeroaoM Kpamepa, MaTpUUHBIM METOAOM.

P7 Urepaumo | Meton CONpsKEHHBIX TPAaJgUEHTOB. MeETon MUHHMMAaJbHBIX
HHBIE HEeBsI30K. [IprMepbl XUMHUUECKUX 3aJ1ad, CBOJUMBIX K PEIICHUIO
crocoObl | cucTeM JMHEWHBIX ypaBHeHHH. OmpeneneHue cocraBa pacTBopa
pelieHusT | HO €ro CBETONOTJIOMIEHUI0. AMNMpPOKCUMAIUS psiia  TOYEK
CUCTEM 3a/laHHOM PyHKIMEN ¢ mapameTpamu. HTepiomsius

CIUTaiiHamMu, PerpeccHOHHbIN aHaIN3 METOJIOM
HauMeHbIHX KBaapatoB (MIIK).

JIuneiliHple W HEJIWHEWHBIE  MaTeMaTWYeCKHEe  MOJICIIH.
Henuueitnple MOJenu, KOTOPbIE MOKHO CBECTH K JIMHEWHBIM.
YuclieHHbIE METO/Ibl PEIICHUS! CUCTEM HEITMHEWHBIX YpaBHEHUI.
Meron npoctoit mutepauun. Meron 3eitaens. Merong HeroToHa.
Pemenne 3amay  onTumuzanuu  QYHKIHUH  HECKOJIBKUX
nepeMeHHbIX. MeTox Hauckopeimero crycka. PasnoxeHue
KOHTYpa MOJIOCHI OTJIOIIEHUS HA COCTABJISAIOIINE MOIOCHI.
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P8 OCHOBBI MeTtoanl YUCIICHHOI'O WHTETPUPOBAHUSL. Merons! | 2
MareMaTd | IpsIMOYroJIbHUKOB, Tpameuuii, Cumrcona. KsaapaTypHbie
YECKOro dopmyner 'aycca. Uucna Koroa. CucTeMbl OpPTOTrOHAIBHBIX
Mojenupo | monmuHoMmoB (YeObrmeBa, Opmuta, Jlarrepa, Jlexanapu). Mx
BaHUs HCIOJIB30BaHUE Ul 3aJa4  YUCIEHHOIO WHTETPUPOBAHMUA.
XUMHYECK | YucCneHHbIe METO/bI peueHus OOBIKHOBEHHBIX
ux cucreM | nuddepeHuunanbHbIX YpaBHEHHMH MepBOro mopsiaka. Merton

Oitnepa. Meroasl Pynre-Kyrra 2-ro - 4-ro nopsiakoB. Meton
NPOrHO3a U KOPPEKIUU.

UucnenHoe pemeHue cucteMm TudepeHINaTbHbIX YpaBHEHHIH
nepBoro mnopsaka. CeneHuwe pemieHus audQepeHnanbHbIX
YpPaBHEHUM  BBICIIUX IOPSAKOB K  PELIEHUIO  CUCTEMBI
muddepeHIMaTbHBIX YPaBHEHHI IEPBOTO MOPsIIKa.

Pemenne 3amau xmmuueckod KuHeTHKHU. [locnenoBatenbHble,
AaBTOKATAJIMTUYECKHE, ILenHble  mpoueccbl.  CuCTEMBI €
ABTOKOJICOAHUSIMU KOHIIEHTPAIIMU PEarupyronInX BEIIeCTB.

P9 [Iporno3u | ConbBaTalliOHHBIE SABIECHUS. METOIbI ONpEIeTCHHs CObBATHBIX | 2
poBaHue yucen.  DJIEKTPOCTATUYECKass  KOHIEMIHUS  HMOH-TUIOJIBHOTO
CBOMCTB U | B3aMMOJCHUCTBHS U XapaKTEPUCTUKHU COJIbBATUPOBAHHBIX MOHOB.
napametp | PaBHoBecuss B pactBopax. OleHKa TEpPMOAMHAMUYECKUX
OB KOHCTaHT
XAMHUYECK
HUX CUCTEM

4.3. JJabopaTOpHBIN MTPAKTHKYM

ludp

azzena. Tpynoem

pTeIllV[I;I’ Hamverosante paszena, Temel HaumeHnoBanwue u cosiep:kanue JadopaTOpHBIX padoT Ilz(})]i[TL,

MU CIIUIL FMCIGHILTHHEL Yackl

HWHBI

P1 | Obmme BOINPOCH! | 3HAKOMCTBO ¢ ©0a30BBIMM IporpamMmamu ajs | 4
BBIYUCIIUTEIBHBIX METOJIOB [IPOBEICHUI PacUeTOB
P2 OCHOBBI MeTpojoruueckux | Pemenne — 3ajau: Hucnepcusi,  crangaptHoe | 4
pacdeToB OTKJIOHEHHE, JIOBEPUTEILHBIN WHTEpBaJ,
CpaBHEHME  JBYX  BBIOOpPOK,  OOBeIWHEHHE
pe3yIbTaTOB
P3 | JlucnepcuoHHBIM aHANN3 Pemrenue 3anau: [Ipocroii nqucnepcuonHbli ananus, | 10
HAaXOXICHUE WCTOYHMKA OIIMOKH, pa3lIoKeHHe
omOOK Ha COCTABIISIIOIIUE
P4 | KoppensuuoHHBIH u | Pemenne 3anau: ko3 dunment koppensuun, metox | 8
perpecCUOHHbBIN aHAN3 HAaUMEHBIIINX KBaJIpaToB, OTIpe/ieTICHHe
(YHKIMOHANBHOW  3aBUCHMOCTH,  ONpEAETICHUE
CHCTEMAaTUYEeCKUX OIIHOOK
PS5 | Cnocobst npezcrasienus | [loctpoenne rpadukoB, cxem, mnpeseHrarmid. | 10
XUMUYECKON uHpopmaryu. | OdopmiieHne MeTpoIOrHUecKuX pacueroB. Pabora
Co3manme u wucnoib3oBaHue | ¢ makeramu Chemical tools - rTpaduueckoe
XMUMUYECKUX 0a3 JTaHHBIX MpeCcTaBIeHuEe XUMUIECKUX Peaknid. 3HAKOMCTBO
¢ 6aszamu mamHbIX, Ha TpuMmepe LibreOffice.Base.
HUcnonb3oBanue MHTEPHET HCTOYHHUKOB
XMUMUYECKOH HHPOPMAIHH.
PK1 | PyOexwHslit KoHTpOIH 1 Tect mo Temaruke ‘“‘PacyeTbl MpH XUMHYECKOM | 2
aHaimuse”
P6 | Pemenne nMHEHHBIX CCTEM Pemenne 3anau: Haxoxnenue BiusiHuS (hakTOpoB 8
XUMHYECKOHM PEaKIii METOJOM MaTpPHII, METOJIOM
T"aycca
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P7 Urepanmonnsie crocoOb! | Perenne 3amau: Meron mpocrtoit urepamu. Meton | 6
pEILEeHHs] CUCTEM 3etimens.  Meron  Hetoroma. Pemenme  3amad
ONTUMM3AIMY (DYHKIIUH HECKOJIBKHX TIEPEMEHHBIX
P8 | OcHoBs MaTeMaTH4ecKoro | YuCIeHHOe HMHTErPUPOBaHUE HEKOTOPBIX CHUCTEM | 8
MOJCIMPOBAHUS XHUMHYECKUX | (00paboTKa XpOMaTorpamMm, TAHHBIX
CUCTEM KHHETHYECKOTO aHanm3a). MopnenupoBanme
CTPYKTYp HEKOTOPBIX COEIUHECHUU B IMpOorpamMme
Ghemical
P9 | IIporuno3upoBanue cBoiicTB u | OmnpenencHue  TEIUIOTBI  CrOPaHHs,  TEIUIOTHI | 2
rapaMeTpoB XUMHYECKUX | 00pa30BaHMsI W TEIUIOEMKOCTH IS HEKOTOPBIX
CHUCTEM CTPYKTYPHO-TIOXOKHX BEIIECTB
PK 2 | PybexHblil KOHTPOMB 2 BrluucnurenbsHas 3a1a4da 2

5. Memoouueckue ykazanus 011 00yuarOuuxca no 0C60EHUI0 OUCUUNTIUHBL

JucuuiuimHa «BeraucauTenbHbple METOABI B XMMHUW» TPENOJAETCS B TEUEHHE OJIHOTO
ceMecTpa, B BHJE JIEKUMH M J1a0OpaTOpHBIX paboT, HAa KOTOPHIX OOydarolMecs JOJKHBI
yIIIYOUTh W yCOBEPIICHCTBOBATH CBOW 3HAHUS IO OOIIMM BOMPOCAM XUMHH C MPUMEHEHHEM
COBPEMEHHBIX KOMIIBIOTEPHBIX M BBIYMCIMTENbHBIX TeXHONOTHi. OOyuarommecss JOJKHBI
3aKpenuTh HaBBIKKM PabOTHI HA COBPEMEHHOM BBIYHCIUTEIHLHOM 000pynoBannu. OOydarommecs
JIOJDKHBI YMETh BBIOMPATh METOAbI 00paOOTKU U MOJEIUPOBaHMS JaHHBIX aHAJIN3a AJIs PELICHUs
KOHKpPETHON MpakTU4eCKOW XUMHuYecKoM 3amaud. COBEpIIEHCTBYIOTCS HAaBBIKU paboOThl ¢
HaY4YHOH NEepHOJUYECKOM JUTEepaTypoil, B TOM YHCII€ HAa WHOCTPAaHHBIX S3bIKaX, pabOThHl B
Pa3IMYHBIX CUCTEMaX IO MMOMCKY HAYYHOU JTUTEPATYPHI.

B nmpenomaBanum kypca «BblUMcAMTENbHBIE METOIbl B XHMHUH» INPUMEHSIOTCA
o0Opa3oBaTe/ibHbIE TEXHOJOTMHU: WHTEPAaKTUBHAs JIEKLHs;, MCIOIb30BaHUE OOILECTBEHHBIX
pecypcoB: TEXHOJIOTHS MpoOJEeMHOro oOy4deHHs, pelleHne NpoOJIeMHOM CcUTyaluu ¢
nepeBe/icHueM JabopaTOpHON pabOThI B pa3psia MCCIEIOBATENbCKOM; JabopaTopHas padora -
TBOPYECKUN OTYET; TEXHOJIOTHsI KOJUIEKTUBHOI'O B3aUMOIEHCTBUS.

B nporecce uteHus nekuu npenogaBareneM oOydaronuics mojiy4yaer nHpopManuo mno
COBPEMEHHOMY  COCTOSIHUIO  BBIYMCIMTENBHBIX  METOJOB.  JIEKIMOHHBIH  MaTepuan
KOHCIIEKTUPYETCSI C BbIIEJIEHUEM OCHOBHBIX BOIIPOCOB U Mpo0seM. 3anucheiBaeTcs TeMa JIEKINH,
IUIaH, OCHOBHBIE BOIIPOCHI, ONpe/ieNeHus, BEIBOABI. OOyuaronmiics JOHKEH MOHATh OCHOBHYIO
1eNlb U JOTMYECKYI0 MOCIEA0BaTeIbHOCTh MaTeprana. KOHCIEKT JIeKIMi CTOUT MOApa3JesiTh
Ha MYyHKTHl M naparpa¢sl. Baknble MecTa pekOMEHAyeTcs COINpPOBOXKIATh 3aMEYaHUSIMHU
"BaykHO", "3alIOMHUTB", “IIOCMOTpPETh B y4eOHMKE), MOXKHO BbIIENATh IBETOM. KoHcnekT
JEeKIMA PEeKOMEHyeTCsl MpOocMaTpuBaTh Cpaszy Iocie JEeKIUH U BO3BpallaTbcs K HEMY HpHU
NOJrOTOBKE K ayJWTOPHBIM 3aHATHAM. Pa0OoTasi Hajg KOHCHEKTOM JIEKIIMH, HEoO0XOAMMO
UCIIOJIb30BaTh YUEOHUK M PEKOMEHIOBaHHYIO NPETOaBaTesIeM JINTEPaTypy.

JlaGoparopHble pabOTHI - BaxKHeWIIas cocTaBHas dYacTb Y4YeOHOro Ipolecca MpH
HOJArOTOBKE XMMHUKOB. OOywaromuecss Ha NPAaKTUKE H3Yy4alOT BBIYHUCIMTEIbHBIE METOJbI B
XUMHUH, OTpabaThIBalOT KOHKPETHBbIE METOJIMKH, MCIIONb3YIOT COBPEMEHHOE IMpPOrpaMMHOE
obecnieuenue. [Ipu ohopmiennu naboparopHoit paboThl HaZO0 0003HAYUTH TEMY, 11E€JIb, TPHOOPHI
¥ MaTepHabl.

OOyuaronuiicss JOJDKEH 3apaHee IMOATOTOBUTHCA K JabopaTOpHO paboTe, M3Yy4UTh
Matepuan u opopmuts ee. [Iponymennyto mabopatopayro paboTy oOydarontuiics oTpadbaTeiBaeT
UHIWBUAYaIbHO. METOIMYKU BBIIAIOTCS, KaK MPAaBUJIO, HA IEPBOM 3aHATHU U HA BECh CEMECTD,
COTJIACHO METONYKaM 0(OPMIISIETCS] OTUET 10 padoTe.

Jlnst TeKyIiero KOHTPOJsl YCIIEBAaEMOCTH MO OYHOM (opme oOyueHMs IperojaBaTeneM
UCIIOJIb3YETCS OAJUIbHO-PEUTUHTOBAs CUCTEMAa KOHTPOJISI M OLIEHKH aKaJeMUYECKON aKTUBHOCTH.
JUis 3aKkperuieHuss W yCBOGHHMsI MaTepuana IOJe3HO aKTUBHOE YdacTHe BO Bcex (opmax
00CYX/IeHUs U B3aMMOJICHCTBHSI, KaK Ha JICKIUAX, TaK U Ha Ja0OpaTOPHBIX 3aHATHSIX.
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CamocrosarenbHass paboTa BKIIOYAET IOATOTOBKY K JaOOpaTOpHBIM paboTaMm, K
pYOEXKHBIM KOHTPOJISIM, HOATOTOBKY K 9K3aMeHy. B kaudecTBe (GopMbl pyOSKHOTO KOHTPOIS

TCCT U BBIYHUCIINTCIIbHAA 3aJa4a.

Pexomenryemast TpyJJ0EMKOCTb CaMOCTOSATENILHOM paboThI ITpeICTaBIeHa B TaOIMLIE:
PexomeHnayemblii peskMM CAMOCTOSITEIbLHOMH padoThI

Pexomennyemas
HaunmeHnoBanme
N TPYA0E€MKOCTb,
BH/IA CAMOCTOSITEIbHOMH PadoThI
aKaj. yac.
[lonaroroBka k maGopaTopHbIM paboTam (Mo 2 4Yaca Ha Kaxaoe 18
3aHATHE)
OO61re BOnpoChl BEIYUCIUTEIBHBIX METOJIOB 1
OCHOBBI METPOJIOTUYECKUX PACUETOB 1
JlucnepCOHHBIN aHaIN3 1
KoppensaunonHslii 1 perpeCCUOHHBINA aHAIN3 1
CrniocoOsl mpeacTaBiieHuss XxuMudeckoil nHpopmaruu. Co3ganue u
HCIIOJIH30BaHUE XUMUYECKUX 0a3 JTaHHBIX 1
Pemenue nuHenHbIX cuctem 1
WrepanioHHble CIOCOOBI pELIEHHS] CUCTEM 1
OCHOBBI MATEMATUYECKOTO MOACIIUPOBAHUSA XUMUYECKUX CUCTEM 2
IIporHo3upoBaHne CBOKCTB U NMAPaMETPOB XUMUYECKUX CHCTEM
[ToaroroBka k pyOexkHBIM KOHTPOJISAM(TIO 5 4acOB Ha Ka)IbIil 10
pyoex)
IToaroroBka K 3K3amMeHy 27
Bcero: 64

6. DoHO oyenouHbBIX CPEOCmE 01 ammecmauuu no OUCYUNIUHE

6.1. [lepeueHb OLICHOYHBIX CPENCTB

1. EaHHBHO'peﬁTHHFOBaH CUCTCMa KOHTPOJIsI U  OLCHKHU aKaJeMHYECKONl aKTUBHOCTHU

oOyuaromuxcs B KI'Y
2. OTyeTbl 00y4JaroLUIMXCs MO J1ad0OpaTOPHBIM paboTam

3. IlpumepHbIii IepedeHb BOIPOCOB K pyOeKHBIM KOHTpOJIsIM Ne 1, Ne 2

4. IlepedeHb BOIIPOCOB K 3K3aMEHY
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6.2. CucreMa 0alsIbHO-PEHTHHIOBOM OIEHKH pabOThl 00YYaIOUTNXCS IO AUCITUTIINHE

Ne | HammeHoBanme Conepxanne
1 | Pacnpenenenue Pacnpenenenne 6amios 3a 3 cemecTp
0asuoB 3a
CeMeCTpBbI M0
BUJIaM yueOHOU AxTHB
padort, eporit Tocem Has [locemenue u 3amura PyOesxHBIi PybesxHEI DK3ame
cauy yuyeOHOM Bun VP: eHue pabora KOHTPOJIb
JIb KoHTpOoIb Nel H
padoTHI JIK Ha Ne2
(noBoasiTCH 10 JIEKIIUHA
CBe/IeHHsI
o0yyarommxcs
Ha nepBoM 0,5 - mocemmenne
yaeGHOM bannbna 0,5%32 =16
3aHATHH) a 1 1 1 - paGota 4 4 30
OIICHKA: 1%30=30
[pumeu 18 1*8 16+30 Ha 9-ii Ha 15-i
Bcero Bcero
aHUs: 8 8 Bcero 46 Henene Heene
2 | Kputepuit nepecuera 60 1 MeHee 06aIOB — HEYIOBIECTBOPUTEIHHO (HE3a4YTECHO);
0aIIoB B TPaIUIIOHHYIO 61...73 — yIOBIETBOPUTEIHHO (3aYTEHO);
OIICHKY IT0 UTOTaM paboTEl B | 74... 90 — xopo1o;
CEMECTPE U 3a4eT 91...100 — oTiuHO
3 | Kpurepun nomycka x Jns nomycka K HPOMEXYTOYHOM aTTeCTalMU MO JUCHUIUIMHE 32 CEMECTP
MPOMEKYTOYHON o0ydaromuiicss TOoJbKeH HaOpaTh 10 MTOraM TEKYIIEro W pyOeKHOro KOHTpOJIeH He
aTTeCTalllH, BO3MOXKHOCTH MeHee 51 Oamra. B ciyuae ecnu oOydaromuiics HaOpan meHee 51 Oamia, To K
TMOJIY4YCHU ATTCCTALIMOHHBIM HUCIBITAHUAM OH HC JOITYCKACTCH.
ABTOMaTHYECKOTO 3a4eTa Jns nomydeHusi ok3aMeHa Oe3 NPOBEACHHS MPOLEAYPhl MPOMEXKYTOYHOU
(9K3aMeHAIIMOHHOM OIIEHKU) | aTTecTaluy OOydaromeMmycs HeoOXOAMMO HaOpaTh B XOJ€ TEKYLIETro U PYyOEmHBIX
M0 TUCITUTUINHE, KOHTpoJiei He MeHee 61 Oamta. B aToM citydae utor 6auIbHON OIEHKH, MOJIyd9aeMOoit
BO3MOXHOCTb ITOJY4EHHS 00ydJaromumMcs, OINpezessieTcsl 10 KOJIWYeCTBY OamioB, HaOpaHHBIX MM B XOJe
OGOHYCHBIX 0ayuIoB TEKyIIero M pyOeKHbIX KOHTposied. Ilpm 3ToM, Ha ycMOTpeHHe IpernojaBarels,
OaybHast OLEHKAa OOYyYalomIerocsi MOXKET OBITh MOBBIINIEHA 32 CUET IOJY4eHUS
JIOTIOJTHUTENBHBIX OAJJIOB 32 aKaJeMHUYECKYI0 aKTHBHOCTb.
OOyuaromuiicsi, MMEIOIMMH INPaBO Ha IOJydYEHHE OLEHKH Oe3 MpOBEACHHS
mpoueayphbI HpOMe)KyTO‘IHOﬁ aTTeCTalluv, MOXKET TIIOBBICUTH €€ IMYTEM CIaadu
ATTECTAallTUOHHOT' O HUCIIBITAHUA. B ciyyae TMOJTyUYCHUA O6y‘IaIOHII/IMC$[ Ha
aTTCCTAIMOHHOM HMCIBITAHUHN 0 GamioB HTOr OaJILHOU OLCHKHU IO TUCHMIINIMHEC HC
CHHMIKAETCH.
3a AKAACMHUYCCKYIO aKTUBHOCTb B XOJ€ OCBOCHUA AWCHUIUIMHBI, YH4aCTUE B
y4eOHOH, Hay4HO-HUCCIIEAOBATEIBCKON, CHOPTHBHOM, KyJIbTypHO-TBOPYECKOM U
OOIECTBEHHOW  JESTeNFHOCTH  oOydaromieMycss  MOTYT  OBITh  HAauyMCIICHBI
JIOTIOJTHUTENbHBIE Oajutbl. MaKcHUMallbHOE KOJIMYECTBO JOIOJHHUTENIBHBIX OaIIoB 3a
aKaJIEeMMYECKyI0 aKTHBHOCTH cocTaisieT 30.
OcHOBaHMEM JUTS TIOJTyYESHUS JIOTOTHNUTEIBHBIX 0aJlIOB SIBJISIOTCS:
- BBINOJIHEHHE JOTOJHHUTENBHBIX 3a/IlaHUH 110 AUCIMIUIMHE; AOTIOJHUTEIILHbIE Oalibl
HAYMCISIIOTCS IPENOoaBaTeeM;
- ydacTue B TeUeHHEe CeMecTpa B yueOHOM, Hay4HO-UCCIIE0BaTENbCKOW, CIIOPTUBHOM,
KyJIbTypHO-TBOpUYECKOH 1 ob1miecTBeHHOH nestensHocTH K'Y,
4 ®DopMbl 1 BUABI yueOHOH B cnyuae ecnum kK mMpOMEXYyTOUHOW arTecTanuu (dK3aMeHy) HaOpaHa cyMma

paboThI IS HEyCTIEBAIOIINX
(BOCCTaHOBUBIIUXCS HA
Kypce 00y4eHHs) CTyICHTOB
JUISL IOy YeHUSI
HEJJOCTAIOINX 0ajuIoB B
KOHIIE CeMecTpa

MeHee 51 Gamia, oOydaroniemMycs HEOOXOIUMO HaOpaTh HEIOCTAIOIIEEe KOJMYECTBO
0ajI0B 3a CYET BBINOJHEHHUS [ONOJHUTEILHBIX 3aJaHMi, 0 KOHIA ITOCIEIHEH
(3aueTHOM) HeNEeMHn ceMecTpa.

HI/IKBI/I}IaHI/IH AKaAACMHUYCCKUX 38.}10.]'[)KCHHOCT€I\/’I, BO3HUKIINX H3-3a PasHOCTU B
Y4eOHBIX IUIAHAX TMPH TEePEBOJEC WM BOCCTAHOBJICHWH, TIPOBOJUTCI IIyTeM
BBINTOJTHEHHS JIOTIOJHUTENFHBIX 3aJaHui, (opMa U 00BEM KOTOPHIX OMpEAesIeTCs
MIPETOIaBATEIICM.

6.3. Ilpouedypa ouenueanus pe3yaibmamos 0C60eHUA OUCYUNTUHDL
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PyOexxHble KOHTpOIM TPOBOAATCA B (OpME TECTOBOTO 3aJaHHMs M PELICHUs
BBIYMCIIUTEIBLHON 331a4M, YK3aMeH - B YCTHOH (Qopme.

Ilepen npoBeneHNEM KaKI0T0 pyOeKHOI0 KOHTPOJISI NIPENoaBaTeNlb popadaThiBacT ¢
00y4aroIMMHUCsT OCHOBHOM MaTepuall COOTBETCTBYIOIIMX Da3/eNoB JUCUMIUIMHBI B (hopme
KpPaTKOM JIEKIIMU-TUCKYCCHH.

[IpuMepHBIii TTepedeHb BOMPOCOB K pyOekHOMY KOHTpoJito Nel mopsiaka 300 TecToBbIX
BOIIPOCOB M3 KOTOPBIX CHCTEMa aBTOMAaTHYEeCKH BbIOMpaeT 16; k pyOexxHOMY KOHTposto No2
cocTouT 13 30 BBIUMCIIUTENBHBIX 33/1a4 U3 KOTOPBIX CIy4ailHbIM BEIOOPOM BBIOMpPAETCsI O/IHA.

[lepedens BompocoB K 3k3ameHy BKirodaeT 20 BompocoB. B Oumier Bkiouaercs 1Ba
Bonpoca. Kaxplii BOmpoc MakCUMajbHO oOlleHUBaeTcs B 15 OawioB. Bpems, orBoaumoe
oOyyaroniemycs i OArOTOBKH K 3K3aMEHY, cOCTaBisAeT 60 MUHYT.

Pesynbrarel  TEKymEro  KOHTPOJIAI  YCIIEBAEMOCTH M DJK3aMe€Ha  3aHOCATCA
IpernojaBaTeyieM B 3K3aMEHALMOHHYIO BEJAOMOCTb, KOTOpas CHAeTCsi B OpraHU3allMOHHBIN
OTIE]l HHCTUTYTa B JIeHb DJK3aMEHA, a TaKXE BBICTABISIIOTCS B 3a4ETHYIO KHHXKKY
00ydJaromerocs.

6.4. IIpumepol oyenounvix cpedcme 01 pyoesHcHvIX KOHMPOJiell U IK3AMeHa
Ilepeuenv 6onpocoe K IK3ameny

1. MaTemaTtuueckoe MOAEINPOBAHUE XUMUUECKUX CUCTEM U IPOLecCOB B XUMHH. COBpeMEHHOE
pa3BUTHE AJITOPUTMOB U IIPOIrPAMMHBIX CPEJICTB B XUMHH

2. CoeanHeHNE 3HAHUN XMMUUYECKUX 3aKOHOB U YMCIEHHBIX METOA0B PEIICHHUS.
MaremaTnueckue OCHOBBI YUCIIEHHBIX METOJIOB PELICHUS 3a1a4.

3. Pemiennie ypaBHeHHH, CUCTEM ypaBHEHHH qu(PepeHIINaTbHBIX YPAaBHEHUH, HHTETPHPOBAHUS
u 1 depeHIupOoBaHHS IPUMEHUTEIBHO K XUMHUUECKUM IPOLIECCAM.

4. Metponorudeckoe odecrieueHue Nponu3BOACTBa, MPAKTUIECKOE TPUMEHEHNE METO/IOB
00pabOTKHU U MPEICTaBICHUs pe3yIbTaTOB U3MEPEHH, PaBUII BEIOOpA CPEeICTB U3MEPEHHM [Is
pelIeHNs] KOHKPETHBIX U3MEPUTEIbHBIX 3a/1a4.

5. PanioHanbHbIN BBIOOP COBPEMEHHBIX CPEACTB U3MEPEHUI (PU3MUECKUX BEINYMH MIPU
OpraHMu3aIlH U IPOBEJICHUU U3MEPUTEIBLHOTO SKCIIEPUMEHTA, COBPEMEHHBIX METO/IOB
MCCJIEJOBAHMSI METPOJIOTUYECKMX XapPAKTEPUCTHUK CPEACTB U3MEPEHUM.

6. Mcnonp30BaHnEe COBPEMEHHBIX MATEMAaTHYECKIM METO/10B, IPUMEHSEMBIX B 3a/1a4ax
00pabOTKH pe3ynbTaTOB HAOIIOACHUH, METO/IOB OLIEHUBAHUS XapaKTEPUCTHK SJIEKTPOHHBIX
CPEJICTB U3MEPEHM, CITPaBOYHBIN anmnapar AJis BbIOOpa CpesicTB U3MEPEHUH, METO/I0B
OpraHu3alui U3MEPUTEIBHOTO SKCIIEPUMEHTA, BBIOOpa CPECTB U3MEPEHUH IS peIIeHUs
KOHKPETHBIX U3MEPUTENbHBIX 3a/1a4.

7. BbIlOJTHEHNE METPOJIOTHUECKUX PACYETOB MPU 00paboTKe pe3yabTaToOB HAOIIOIEHU
MU3MEPUTENIBHOIO IKCciepuMeHTa. [IpeacTaBienue pe3yibTaTtoB H3MEPEHU.

8. OnHO(DaKTOPHBINA AUCIEPCUOHHBIN aHaIu3. MexrpynmnoBas (pakTopHas) 1 00yCIOBIEHHAs
pa3iauuus rpyni (CpeJHuX 3HaueHul ), BHYTpUTPYIIIOBas OMIMOKa.

9. ITapHble cpaBHEHUS. COBOKYITHOCTD t-KPUTEPUEB AJIS BCEX BO3MOXKHBIX Map Tpajaliuil.
kputepuii ledde. Kputepuit bonpepponu. Kpurepuit Toroku. OnucarenbHble CTaTUCTUKH.
IToctepuopHsble napHble cpaBHeHUs. Kpurepuii JIusuns.

10. MHOroakTOpHbIi AUCTIEPCUOHHBIN aHanu3. JlucnepcnoHHbIi aHAU3 ¢ ABYMS (hakTOpamH.
Bnusaue koBapuat. ['paduueckue cpencTBa MHTEpIIpeTaluy B3auMoaencTBuil. Cpennuit
kBazapar. F-kpurepuit

11. Marpuna nanueix. Koppensuuonssiii ananus.Koppensiuronnas 3asucumocts. KoBapuanust.
12. Perpeccuonnslii ananus. BeiGop Buaa ypaBHeHus perpeccun. Borancienue ko3 duimenton
YPaBHEHHUS PETPECCHUM.

13.Perpeccronnblii aHanu3 MeTofoM HanMeHbIuX kBagapatoB (MIIK). [IpoBepka agexkBaTHOCTH
MOCTPOCHHOHN (PYHKITHH.
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14. OcHoBel npenctaBnenus rpadpuyeckoit uuopmarun. [loctpoenue rpagukos, cxem,
npe3eHtauuil. [IpeacraBieHne MeTpoIOrnyecKkux JaHHbIX. Mcronb30BaHne HHTEPHET
HCTOYHHUKOB XUMHUYECKOH nHpopmanmu. Poccuiickie n MHOCTpaHHBIE 0a3bl XUMUYECKON
uHpopmanuu.

15. Pemienue cucteMsl JIMHEHHBIX ypaBHEHUH MeTo0M ['aycca, metogom Kpamepa, MaTpruuHbIM
METOJIOM.

16.Metoa conpsiKEHHBIX IPaIMeHTOB. MeTo 1 MUHUMAaJIbHBIX HEBS30K. [IprMepbl XUMUYECKUX
3a/1a4, CBOJAUMBIX K PEIICHUIO CUCTEM JIMHENHBIX ypaBHEeHUH. OnpeneneHre cocraBa pacTBopa
HO €r0 CBETOIOTJIONICHUIO. ATIMPOKCUMAIIHS Psiia TOUYEK 3alaHHON (PYHKIUEH ¢ mapaMeTpamH.
Nutepnonsmus crutaiiHamu.

17. JluneiiHbie U HETMHEHHBIE MaTeMaTHUeCcKue Moiesiu. Henunelinbie Moienu, KOTopbie
MO>KHO CBECTH K JIMHEHHBIM. YU CIIEHHBIE METO/IbI PEILICHUSI CHCTEM HEJIMHEWHBIX YPaBHEHUM.
Meron npocToil UTepaLuu.

18. Meron 3eitnens. Meron Hetotona. Pemenue 3anay ontuMuzanuu GyHKIIUU HECKOJIBKUX
IepeMeHHbIX. MeTo1 HauCKOpEenIIero ciycka. PasnokeHne KOHTypa MoI0Ch! NOTJIOIEHHsS Ha
COCTABJISIFOLIME TIOJIOCHI.

MeTo/1bl YUCIIEHHOTO UHTErpUpOBaHUsl. MeTOo bl IPSIMOYTOJIbHUKOB, Tpaneuuil, CuMIicoHa.
Ksanparypusie popmynsl ['aycca. Uucna Kotosa. CrcteMbl OPpTOrOHaIbHBIX TOJTMHOMOB
(UeObnuesa, Opmura, Jlsarrepa, Jlexxanapu). VIx ucnonap3oBanue ais 3a7a4 YUCIESHHOTO
WHTErPUPOBAHUS.

19. UuciieHHbIe METOIBI pEIICHUS OOBIKHOBEHHBIX JTU(DPEepeHITNANTBHBIX YPaBHEHUN TIEPBOTO
nopsiaka. Merox Ditniepa. Merozst Pynre-Kyrra 2-ro - 4-ro nopsakoB. Meroa mporsosa u
KOPPEKLHUU.

YucneHnHoe peuieHue cucreM AudepeHnanbHbIX YpaBHEHHH epBoro nopsijaka. CeeaeHue
pemenus qudHepeHIMATEHBIX YPaBHEHUH BBICIITNX MOPSIKOB K PEIICHUIO CHCTEMBI
muddepeHIMaTbHBIX YPaBHEHHI IEPBOTO MOPSIIKA.

20. Pemienune 3a1a4 XuMuueckoi kuHeTHku. [locienoBaTenbHble, aBTOKaTAIUTUYECKUE, LIETIHbIE
nporecchl. CHCTEMBI ¢ aBTOKOJIEOAHUSIMH KOHIIEHTPALIUN PEAruPYIOIINX BEIIECTB.
ConbBaTallMOHHBIE IBJIEHUS. METO/IbI OIIpe/IeIeHNsI COJIbBATHBIX YHCEN. DIEeKTPOCTaTUYECKas
KOHIIEILHS MOH-IUIIOJIBHOTO B3aUMOJIECUCTBUSA U XapaKTEPUCTUKHU COJIbBATUPOBAHHBIX HOHOB.
PaBHoBecus B pactBopax. O1ieHKa TEpMOIMHAMUYECKUX KOHCTAHT

Ilpumepnwtit mecm:
K Pyoesicnomy konmponio 1.
1. TTo dopmyue t, = |1-b|/s, onpenensioT:
a) MOCTOSIHHYIO CUCTEMAaTHYECKYIO0 OIIHOKY
b) nepeMeHHYI0 CHCTEMaTHYECKYIO OMIHOKY
C) ciay4yaiiHyI0 OMIHOKY
d) “HCTpYMEHTAIBHYIO OIIUOKY
2.B popmyne S= ,S—oaro0:
a) nucrepcus
b) abcontoTHas ommbKa
C) CTaHIapTHOE OTKJIOHEHUE
d) moBepuTENBHBINA UHTEPBAI
3. HpI/I OTCYTCTBHHU 3aBUCUMOCTU MCIKAY ABYMS IEPEMECHHbBIMU KOB(I)(i)I/IL[I/IGHT KOppeIauuu NpUHUMACT 3HAYCHUC:
a)l
b) -1
c)0
d) %
4HpI/I r= '0,5 3aBUCUMOCTb MCKAY ABYMS BEJIMYUHAMU SABJISACTCA:
a) MATKOM OTpULIATEIbHOU
b) ’KeCTKOM MOI0KHUTETBHOM
C) JKECTKOM OTpHULIATEIbHON
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d) MATKO# MMOIOKHUTEIBHOM

5.ITo popmye t, = [al/s, onpenensior:

a) MOCTOSIHHYIO CHCTEMaTUYECKYIO0 OIIHOKY

b) mepeMeHHYI0 CHCTEMAaTHYECKYIO OLIMOKY

C) CIy4aiHyIO OITUOKY

d) HHCTpYMEHTAIBHYIO OLIHOKY

6./ onpeienieHusl MOCTOSTHHOW CUCTEMATHYCCKON OMIMOKH MCIONIB3YIOT CIACTYIONIYI0 hOpMyITy:
a) th= |1-b|/Sb

b) t. = |al/sa

7. HpI/I JKECTKOM MOJI0KUTEIbHOM 3aBUCUMOCTH MCKAY ABYMs NNEPEMCHHBIMU KO3(1)(1)I/IL[I/I€HT Koppesiun
MMPUHUMACT 3HAYCHUC!

a)l

b) -1

c)0

d) ¥

8.CuctemaTnueckue MOrPeIIHOCTH IOSBIIIOTCA B pe3yJbTate:

a) HCYCTPAHUMBIX IMPUYHUH, IPUYIUHBI KOTOPBIX HEC U3BCCTHDBI

b) mocrosiHHO AEicTBYIOMICH TIPUYMHO, KOTOpPasi MOXKET OBITh BBISIBIICHA U YCTPaHEHA

C) HEOPEKHOCTH ¥ HEKOMIIETEHTHOCTH aHAJIMTHUKA

d) u3mepeHus ¢ MOMOIIU IIPUOOPOB

9.Pacnpenenenus [lyaccona mo3Bossier paboTars:

a) C OTHOCUTEJIbHBIMU BEJIMYNHAMHU

b) C ITIOCTOAHHBIMHU BCIIMYMHAMU

C) C HETPEPHIBHBIMU BEITMYMHAMHU

d) ¢ IUCKPETHBIMHU BETHYHHAMHM

10.CpaBHUTH /1Ba CPETHUX 3HAUCHHMS TTO3BOISIET KPUTEPHIL:

a) t - kpurepwmii

b) Q - kpurepwmii

C) F - xpurepwmii

d) % — kpuTepuii

11.13 pacTBOpa ¢ KOHIIEHTpaluel HaTpus 10°% TpeOyeTcs MOMYyIUTh PacTBOPHI C KOHIIEHTPAINeH HaTpHs 107% .
[Ipu ucrnonp30BaHUM 5 - MIJUTUMETPOBOH mUATIETKH 1 00-MILTHIITPOBON MepHO KOJIOKL. PaccunTaiite ommoOKy
pasbasnenns (op(x0716081) = 0,1; op(munerkn) = 0,1).

a) 0,02

b) 0,04

c) 0,06

d) 0,03

12.1Tpu ycranoske tutpa 0,1 H pactBopa KMnO,4 GepyT HaBecky okcanara HaTpust 420 Mr, Ha TUTpOBaHHE HAET 45
w1 pactBopa KMnO,. Beraucnuts omuodky (c(6ropetkn) = 0,05; o(ananmuruueckux secos) = 0,00005).

a) 0,0022

b) 0,0017

¢) 0,0011

d) 0,0031

13.13 pactBOpa ¢ KoHueHTpamueii Hatpus 107 % TpeGyercs MOTydHTh PaCTBOPHI ¢ KOHIEHTparuei Hatpus 107°% .
IIpu ucnonp3oBannu 10 - MummrMerpoBoi numeTky 100-MIIUTHUITPOBON MepHOH KOOI, PaccunTaiite ommoKy
paz0asinenus. (y(x0a6s1) = 0,1; op(munerkn) = 0,2).

a) 0,02

b) 0,04

c) 0,06

d) 0,03

14.TIpu r = -1 3aBUCHUMOCTb MEXIY ABYMS BEITHUYNHAMH SBIISICTCS:

a) MATKOM OTpHUIIATEIHLHOU

b) skecTKOI MOI0KUTEIBHOM

C) )KECTKOM OTpHUIATEIHLHOM

d) MATKO# MMOIOKHUTEIHHOM
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15.Cnyyaitnast ommbka BIUsET Ha:

a) BOCIIPOM3BOJIUMOCTD pPe3yibTaTa

b) mpaBuiIBEHOCTH pe3ynbTaTa

C) 4 Ha BOCTIPOW3BOJUMOCTh M Ha TIPABHILHOCTD Pe3yJbTaTa

d) He BaHMsET Ha BBIIIE TIEPEUYNCIICHHBIE XaPaKTEPUCTUKH

16.I/IHCprMCHTaHLHBIC HOFpeHIHOCTI/I TIIOABJIAIOTCA B peSyHBTaTeZ

d) HEYCTPAaHUMBIX IPUYUH, IPUYUHBI KOTOPHIX HE N3BECTHBI

b) mocTosIHHO AEHCTBYIONIEH IPHUYKUHOMN, KOTOPast MOKET OBITh BBISABICHA U YCTPAaHCHA
C) HEOPEKHOCTH U HEKOMIIETEHTHOCTH aHAJIMTHUKA

d) u3mepeHus ¢ MOMOIIHU IMPUOOPOB

Ilpumepnuie 3a0auu K pyoescHomy KOHmpoiw 2:
1) [ns ananmza cranu Ha Mn, moctpowmu rpagynpoBodHslii rpaduk (X - %, Y — IUIOTHOCTH MTOYSPHEHUS

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
IIpoBeppTe PYHKIINIO HA THHESHHOCTD.
2) Conepxanne Ca B 0Opasie onpeaessuioch ABYyMsI METOTaMH:
1 2 3 4 5 6 7 8 9 10
(doTomeTpuIecKu 19,19 | 19,27 19,25 19,16 19,22 19,17 19,23 19,19 19,25 19,17
TUTPUMETPUUCCKU 19,11 | 19,19 19,23 19,13 19,17 19,14 19,19 19,20 19,13 19,16
Mo>kHO J11 00BETUHUTD Pe3yNbTaThl? ECIU HeNb3si: MOCTPONUTE TMCTOrPaMMBbl TSl K&XKAOTO METOJI, €CIIH MOYKHO:
TO 00BEANHHUTE PE3YNBTATHI U MMOCTPONUTE THCTOTPaMMY JUIs 00bEANHEHHOTO pe3yJIbTara.
3) Jl1st KOHTPOJISt KAYeCTBA IIACTMACCHI IPOBOMIIN aHANH3 Ha yrpyrocTs (Y MH/cM?) 1 conepxanue
(dhenonadopmanbaerugHoN cMoITbl (X %) Te4eHUH CMEHbI. BbUTH MOTyYeHBI PEe3yIbTaThI:
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
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 21,47 193,73 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
CyliecTByeT JIM CBsI3b MeXKAY BetnurHaMu X 1 Y? [IpoBepbTe pacueTHbIM U rpaduuecKuM criocoOoM.
4) Tlste nabopatopuii MPOBOAMIIN aHAN3 Ha coJiep)kaHue (B %) OKUCIIOB MapraHiia B BO3lyxe paboueil 30HbI
3aBosa L. Pe3yspTaThl 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
MoskHO Jn 00BEAMHNATD PE3yIbTaThl ONbITOB? Eciu HET HalanTe tabopaTopu(m)io KOTOpEI(€)a coBepIri(u)a
MpOMaxHu.
5) Onpenenure BO3MOXKHBIE CHCTEMaTHIECKHE OMMMUOKHY (X — 3TaJIOH, Y — pe3yJIbTAT aHAIIN3a):
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
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6) st ompenenenust St B MuHepaie ObUIo B3aTO M=6 npoO (pe3ysibTaThl onpeaeneHus B tadnuue, %). Kaxbrit
aHanu3 poseseH 2 pa3a. OnpenenuTs Hannane ommoky mpobooTdopa. Eciu TakoBas mMeercs, paccuuTaTh 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 aHanuza copepikaHusi MaHUTa B MUHepaie Ob1o B3sT0o (=10 mpo0 (mrar A). Kaxnas npoba Oblia pazoura Ha

p=2 koHeuHsle poOkl (M=pQ=10*2=20) (mar B). Kaxayro

poOy m3Mepsiin 2 pasa (B radbauue, %) (war C).

al a2 a3 a4 ab a6 ar as a9 al0
bl | b2 | bl | b2 | bl | b2 | bl| b2] bl | b2 | bl]| b2 | bl| b2 | bl]| b2| bl| b2 | bl| b2
25, | 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| 07| 76| 82| 07| 54| 87| 73| 84| 01| 34| 70
8) st ananusa cranu Al6 ua Ni, nocTponu rpagyupoBodHbiil rpaduk (X - %, Y — MIOTHOCTH MOYSPHEHHS
TUTACTUHKH):
X 0,4 0,6 0,8 1 1,2 14 1,6 1,8 2
y 15,55 18,33 20,88 23,07 26,15 29,20 32,02 33,95 36,95
IIpoBeppTe PYHKINIO HA THHEHHOCTD.
9) Coneprxanue Ni B 06pasiie onpeaessiiock IByMsi METOAAMH:
1 2 3 4 5 6 7 8 9 10
(boTOMETpHIECKH 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

MoHO 1 00BEIUHUTH PEe3yNbTaThl? ECIIN HEeNb3sl: TIOCTPOMTE TUCTOrPAMMBI JIJIS KAYKJOT0 METO/Ia, €CITA MOXKHO:
TO 00BEIUHUTE PE3YNILTATHI M TOCTPOITE TUCTOrPAMMY JIJIsl 0ObEAMHEHHOTO Pe3yIbTaTa.
10) JIsst MOHUTOpPUHTA KauecTBa MYyYHOU MPOAYKIIMHU OMPEIENSITU cojepxanue (X B %) 6eIKoB B XJI€OHOM U3JeNUN
¥ TBepAoCTb m3zeust (y MkH/cm?). BUM Oy YeHB! Pe3yIIbTaTh:

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
491 80,70 5,32 86,56 6,15 97,15 5,38 89,40
4,55 75,79 5,71 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

Cy1ecTByeT Jii CBsI3b MEXIy BelnuuHaMK X 1 Y? [IpoBepbTe pacueTHBIM U rpad)UuecKUM CIIOCOOOM.
11) IlecTs SKCHEPTHBIX TPYII IPOBOAMIIN aHAIN3 Ha conepkanne (B %) Opoma B MuHepase. Pe3ynbraTs
MPEACTABJICHBI HUXKEC!

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

Mo>xHO 1 00BEIMHNTH Pe3yJIbTaThl onbIToB? Ecii HeT HalanTe rpyni(bl)y KOTOpbI(€)a coBepIInI(1)a MpoMaxHu.
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6.5. @ono ouyenounvix cpeocme

[TonHbIi OaHK 3aAaHUI 71 TEKYIIETO, PYOS)KHBIX KOHTPOJIEH U IPOMEKYTOUHOM
aTTeCTallMu MO JUCLIMIUIMHE, TOKa3aTelld, KpUTEPUH, Kbl OIICHUBAHUS KOMIICTCHIIUH,
METOMYECKHE MaTepHallbl, OIPEIEIIAIONINe TPOLEAYPbl OLIEHHBaHUS 00pa30BaTEeIbHbBIX
pe3yJbTaTOB, IPUBEACHBI B Y4€OHO-METOAMYECKOM KOMIUICKCE TUCITUTUINHBI.

7. OcHO6HAA U 0ONOJIHUMEIbHAA YUeOHan Tumepamypa

7.1. Ocnosnasn rumepamypa

1. depddens K. Crarucruka B ananutuueckoit xumun = Statistik in der analytischen Chemie /
K. Hepddens. M: Mup, 1994. - 267

2. Taprman TH., Kuoymwmua J[.B. OCHOBBI KOMIIBIOTEPHOIO MOJEIUPOBAHUS XUMHUKO-
TEXHOJIOTUYECKHUX TpoIeccoB: YueOHoe mocodbue mis By30B.-M.:UKIL] «Akamemkaura», 2006.-
416 c.

3. OCHOBBI aHANUTHYECKOW XUMHUM: 3a/ladydl U BOMPOCHI: ydueOHOe mocobue Jisl CTYACHTOB
YHUBEPCUTETOB,  XHUMHUKO-TEXHOJOTUYECKHX,  MEJArOTHYECKUX,  CEIIbCKOXO3SICTBEHHBIX,
MEAMIMHCKUX U (apmaneBTuueckux By3oB / mop pen. FO. A. 3omoroBa. - MockBa: Bricmias
mkoina, 2002. - 412 c.

4. Typuak JI.U. OCHOBBI YHCIEHHBIX MeTOJ0B: yued. nocodue / JI.U. Typuak, I1.B. [TnotHukoB. —
M. : DUSMATIIAT, 2003. — 304 c.

5. Ixoncon K. Uucnennsie MeToapl B XuMuu. - M.: Mup, 1983. — 503 c.

7.2. /lononnumensnas tumepamypa

1. Xoxnos, A. I'.. MaremaTHyeckne METOIBI M KOMIIBIOTEPHBIC TEXHOJOTHH B HayKe W 00pa3oBaHHM: ydeOHOE
nmocobue / A. T'. XoxnoB; Trom. roc. yH-T. - Tromens : U3a-Bo TromI['Y, 2013. - 436 c.

2. l'apmam, A.B.. MeTrponornieckne OCHOBBI aHATUTHICCKON XUMHH. [ DJISKTPOHHBIN pecypc]: yaebHoe mocobue /
A.B. I'apmami, H.M. Copokuna. — M.: MOCKOBCKHI TOCYIapCTBEHHbIH YHUBEpcHUTET, 3 u3a. 2012. - 48c. - Pexum
mocryma: 1)  www.chem.msu.su/rus/teaching/analyt/garmasch.pdf (mata oOpamenus: 01.10.2014), 2)
http://anchem.ru/literature/books/chemmetr.pdf

3. Doepr K. Kommprotepsl. [Ipumenenne B xumuu / K. D6ept, X. Daepep ; nep. ¢ Hem. A.E. I'oxmana ; moz. pen.
H.C. 3edupona. — M. : Mup, 1988. — 415 c.

4. Mbotero3 JI. Yucnennsie metopl. Mcmons3oBanne MATHLAB : yuebnoe m3nanue / JI. Mateio3, K. @unk ; nep.
¢ anri. JI.®. Kozauenko ; mox. pen. F0.B. Kozauenko. — M. : M31. nom Bunesamc, 2001. — 720 c. : w.

5. Typuak JL.U. OcHOBBI 4HCIIEHHBIX MeTO/OB: yued. mocobue / JL.U. Typuak, I1.B. IlnotnukoB. — M. :
OU3MATIINT, 2003. — 304 c.

6. ®opmaner B.®. Uncnennsie metossl: yueOruk / B.®. ®opmanes, [.JI. Pesuznukos ; mox pen. AWM. Kub3yna. —
M. : DUSMATIINUT, 2004. — 400 c.

7. 26ept K. Komneroteps!. IIpumenenne B xumuu / K. D6ept, X. Duepep ; nep. ¢ vem. A.E. T'oxmana ; mox. pes.
H.C. 3edupona. — M. : Mup, 1988. — 415 c.

8. Pecypcot cemu “Humepuem”, Heo0xo0umovie 0151 0C60eHUA OUCYUNTIUHDL

Ne HNurepuer-pecype Kparkoe onucanue
1 | http://znanium.com/catalog.php DeKTPOHHO-OMOIMOTEYHOMN cucTeMa
2 | http:// xumuk.ru/ CaiiT 0 XuMun
3 | http:// chemport.ru/ [Topran 1jist XMUMUKOB
4 | www.chem.msu.su/rus/teaching/analyt YueOHble MaTepHabl

[TopTas XuMHUKOB-aHAJIUTHUKOB.
Crenuanu3upoBaHHas JIUTEPATypa,

5 | http://anchem.ru/ HOpPMAaTHUBHAsl TOKYMEHTALIMs, MaTEpUaIIbI
AHATUTUYECKOTO U XMMHUYECKOTO hopyma
ANCHEM.RU, nu4HbIi ONBIT aBTOPOB.

6 | http://elementy.ru DHIUKIIONEINUYECKUA CANT
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http://elementy.ru/lib/lections
http://elementy.ru/lib/lections
http://elementy.ru/

Caiit MOCKOBCKOT0 TOCYJJapCTBEHHOTO

7 . . .
tp:/ W, msu.fu yHusepcutera uMm. M.B.JlomoHOCOBa

8 | hitp://www.edu.ru/ ®enepanbHbli optan «Poccuiickoe

o0Opa3oBaHHE»

9 | http://ru.wikipedia.org DHuukIone s Bukunenus

10 | http://kgsu.ru/ Caiit Kyprauckoro rocyapcTBEHHOTO
YHUBEPCUTETA

9. UTH®OOPMAIIMOHHBIE TEXHOJIOI'MH,
IMPOI'PAMMHOE OBECIIEYEHHUE
N THOPOPMALIMOHHBIE CITPABOYHBIE CUCTEMbI

[Ipu uTeHUM JISKITUI UCTIOJIB3YIOTCS CJIAI0BBIE TIPE3CHTAIIUH.

K omepaumonHoi cucremMe W NOpOrpaMMHOMY  OOECTIICYCHHIO  KOMIIBIOTEpa,
UCIIOJIB3YEMOT0 TPU TI0Ka3e CIIAWIOBBIX IMPE3CHTALMMA, MPEABIBISAIOTCS MHHHUMAaIbHBIC
TpeOoBaHUS.

1. 9BC «Jlanby»

2. OBC «KoHCyNnbTaHT CTYAEHTa»

3. OBC «Znanium.comy

4. «["apanTy» — CrIipaBOYHO-TIPABOBAs CHCTEMA

10. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

MarepuanbHO-TEXHHUYECKOE OOeCHeueHre M0 pealn3aluy AUCLUUIUIMHBL OCYILECTBIISECTCS B
cootBercTBUU ¢ TpeboBanusaMu @I'OC BO no nanHoi#l 06pazoBaTeabHON IporpaMMe.

11. Iast cTy/1eHTOB, 00Y4YaIOIIMXCS € UCMOJIH30BAHNEM ANCTAHIIMOHHBIX 00Pa30BaTeIbHbBIX
TEeXHOJIOTU M

[Ipy wncnonb30BaHMK 3JEKTPOHHOTO OOYYEHHsS] M JAMCTAHLMOHHBIX 00pa30BaTENbHBIX
texHosnoruil (mamee 30 u JJOT) 3aHATHS MOJHOCTHIO WM YAaCTHYHO TPOBOJAATCA B PEKUME
onsaiiH. O0BbEM TUCHUIUIMHBI U paclpesielieHle Harpy3ku Mo BuiaMm paboT COOTBETCTBYET II.
4.1. Pacnipenenenue 6amioB COOTBETCTBYET M. 6.2 TMO0 MOXKET ObITh U3MEHEHO B COOTBETCTBUU
¢ pemennem kadeapol, B caydae nepexona Ha 0 u JIOT B mpormecce oOyuenusi. Pemienue
kadenpsl 00 UCMONB3yeMbIX TEXHOJOTHSIX U CUCTEME OLEHWBAHUS JOCTHKCHHH O0YJaromIuXCs
MNPUHHUMACTCA C YYE€TOM MHCHHA BCAYHICIO IMpPEroaaBaTresida W OOBOJUTCA 10 CBCACHUA
o0yJaromuxcs.
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http://www.msu.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://kgsu.ru/

IMMPHUJIOKEHHME 1

AHHOTaIMs K pabodei mporpaMme JUCITUTUTIHEI

“BrryucJuTeIbHbIE METOALI B XUMHUH’

O0pa3oBarenbHON TPOrPaMMBI BBICIIETO 00pa30BaHUS
MIPOTPaMMBI CIIEITHATTUTETa
04.05.01 - “@ynnameHTaJbLHASA M NPUKJIAAHAS XUMUS”
HaIpaBJICHHOCTH (MPOGHIh) “AHATUTHYECKAS] XUMUS™

Tpynoemkocts nucuuiuivsbl: 4 3E (144 akageMUYECKUX 4acoB)
Cemectp: 3 (ounas opma oOydIeHHMS)
dopma NpOMEKYTOUHON aTTeCTallUU: DK3aMEH

ConeprkaHue TUCIUILIAHBI

Teopernueckue OCHOBBI BBIYMCIUTENBHBIX METOAOB B XuMmuu. OOIIHEe BOMPOCHI
BBIYUCIIUTENBHBIX METO/I0B. OCHOBBI METPOJIOTHYECKHUX PACUeTOB. JMCIIEPCHOHHBIN aHaIM3.
Koppensauronnsii u  perpeccMoHHbld  aHanu3. CrocoObl MpENCTaBICHUS XUMUYECKOU
uHpopmanuu. Co3laHue U HCIONb30BAHUE XMUMHUYECKUX 0a3 JaHHBIX. PelieHue JIMHEWHBIX
cucteM. tepaninonHbie criocoOb! pemieHus: cucteM. OCHOBBI MAaTEMaTHUYECKOT'O MOJICTTUPOBAHUS
XAMHYECKHUX cUCTeM. [[pOrHO3MpOBaHNE CBOMCTB M MapaMETPOB XUMHUYECKHUX CUCTEM
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