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[leapro mpenojaBaHusl JTUCHUIUIMHBI «BBIYMCIUTEIbHBIC METOJNBl B XUMHUH»
SBISICTCS  (OPMUPOBAHUE Y CTYJICHTOB MBIIIJICHUS, CIOCOOCTBYIOIIETO OCBOCHHIO
COBPEMCHHBIMH KOMITBIOTEPHBIMU TEXHOJIOTHSIMHU, KOTOPBIC HCITOJIB3YIOTCS B HAyKe H
oOpazoBaHnM, HEOOXOMUMBIMU IS JKH3HU W JEATEIBHOCTH B HWH(OPMAIMOHHOM
00IIIeCTBE.

3amaun u3ydeHus: JUCITUTUTNHBI

-U3y4eHUE KOMIBIOTEPHBIX TEXHOJIOTUH, KOTOpBhIE HCHOJB3YIOTCS B HayKe H
o0pa30oBaHUM M TMOJYYEHHE MPAKTUYECKUX HABBIKOB HMX HCIOJIb30BaHUSA B paboTe IO
OCHOBHOM CHEIUAIILHOCTH,

- HM3y4YECHHE OCHOBHBIX CBEJICHUN 00 M30paHHBIX 00JACTIX XUMUU,

- mpuoOpeTeHHWe 3HAHUH O TEMaTHKE HCCIEAOBaHUs, CaMOCTOSITEILHOM
COCTaBIICHUH IUIaHA WCCIEAOBAaHUSA W TIONYYEHUH HOBBIX HAyYHBIX W TPHUKIATHBIX
PE3yNIbTaTOB;

- OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH TUIAHWPOBAHUS UCCIIETOBAHUH, TTOTYICHHUSI
1 00pabOTKH pe3yJbTAaTOB UCCIIEIOBAHNM, TOTYYEHUSI U 00PaOOTKH pe3yIbTaTOB HAyUHBIX
AKCIIEPUMEHTOB, cOOpa, 00pabOTKH, XpaHEHHS, MPEACTABICHHUS U TIEpeladyd HaydHOU
uH(dopMaIuu.

WNuaukaTopsl KOMIIETEHINH, GopMHUpyeMble B pe3yIbTaTe OCBOCHUS JUCIUIINHBL:

OIIK-3.1 TIpuMeHsieT TeOpeTUUECKHE U MOTYIMIIUPUIECKAE MOJICIN TIPU PEIICHUN
3aJ1a4y XMMHYECKOW HaIlpaBIEHHOCTH

OIIK-3.2 Hcnonp3yeT CTaHAApPTHOE NPOTpaMMHOE OOECIeUeHUE TpPU PEIIeHUU
3aJla4y XMMHYECKOW HaIllpaBJIEHHOCTH

OIIK-5.1 MHcnonws3yer coBpemeHHble |T-texHonoruum mnpu cOope, aHaIM3e,
00paboTKe U NMPEeACTaBICHUN HHPOPMALIMH XUMUYECKOTO POPUILS
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1 Hear m 3agaum aucuuiiuHbl. IlepeyeHb IUIaHHpPYeMbIX pe3yJIbTATOB
o0yyeHHsI 1O JUCHHUILIMHE, COOTHECEHHBIX ¢ IUIAHMPYEMBIMH pe3yJbTaTaMu
OCBOCHUSI OCHOBHOM NpogdeccuoHabHOI 00pa3oBaTeIbHOM IPOrpaMMbl

1.1 eap TUCUMIIMHBI

[lenpro mnpenomaBaHus IUCHUIUIMHBI SBISETCS (POPMHUpPOBAHUE Y CTYACHTOB
MBIIIUICHUS, CIIOCOOCTBYIOIIETO OCBOEHUIO PACUYETHO-TECOPETUUECKUX U TMPAKTUYECKUX
METOJIOB Il pelIeHUs] 3ajad NpodEecCHOHAIBHON JEATETbHOCTU C HCIOJIb30BaHUEM
COBPEMEHHOW BBIYHUCIUTEIILHOW TEXHUKH.

1.2 3apauy AMCHUIIINHBI

- MpUOOpETEeHHEe CTyJEHTaMH IMO3HAHWW O BEJIMYMHAX, OMMCHIBAIOUIMX MPOLECC,
OCHOBaX TEXHUYECKUX pPACUETOB, HMCTOYHMKOB U KJAacCU(UKALMUKA TMOrPElIHOCTEN
U3MEpEeHU, MPUOIMKEHHBIX BHIYUCICHUSIX;

- IpUMEHEHNE NH(OPMALIMOHHBIX TEXHOJIOTUH JIJIs aHAIM3a XMMHUUYECKUX CUCTEM

- OCBOEHHE MH(DOPMAMOHHBIX TEXHOJOTUN JUIsl TUTIOBBIX XMMHYECKUX PACUETOB C
MOMOILBIO 3JIEKTPOHHBIX TAOJIHII;

- MpPUMEHEHUE COBpPeMEHHBIX |T-TexHoyorHii, MporpaMMHBIX HPOAYKTOB M 0a3
JaHHBIX NpU cOope, aHaau3e, 00paboTKe U MPEACTaBICHUN XUMUYECKON HHPOpMaLUU 110
OCHOBHOH CIIELUAJILHOCTH.

1.3 IlepeyeHb NJIAHHUPYEeMbIX Ppe3yJbTATOB OOy4YeHHSl MO JUCHHUILUIMHE,
COOTHECEHHBIX ¢  IUIAHHPYEMBbIMH  pe3yJbTATAMH  OCBOCHHMSI  OCHOBHOI1

Nnpo¢eccCHOHATBHOI 00Pa30BaTEIbHON MPOrPaAMMBI

Ta6mmma 1.3 — Pe3ynapTarsl 00y4deHuUs MO TUCIUILUIMHE

IInanupyemvle pesynromamol 0C80€HUS Koo IInanupyemvie pesynomamol
OCHOBHOU NPOeCcCUOHANbHOU U HAUMeHOo8aHUe 00yuenus no Oucyuniume,
00pazosamenbHol NPOSPAMMbL uHouKamopa COOMHECeHHble C
(Komnemenyuu, 3aKpenieHHvle 00CMUICEHUS. UHOUKAMOPAMU OOCTUNCEHUS

3a OUCYUNTIUHOUL) KoMnemeHyuu, KoMnemeHyutl
KOO HAuMeHoB8anue 3aKpenIenHo2o
KoMnemeHyuu KoMnemeHyuu 30 OUCYUNTIUHOT
OIIK-3 Crocoben npumensts | OITK-3.1 [Ipumensietr | 3nams: OCHOBHBIE BUbI
pPacyeTHO-TEOPETUUECKUE TEOPETHUECKHUE U | MOJCITMPOBAHUS XUMHUYECKOU
METOABl  JJII  W3Y4YEHUS | MOTYyIMIIHUPUUECKUE HaIpaBJIEHHOCTH
CBOWCTB BEISCTB U | MOZICIM TIPH PEIICHUH | Ymemsb: UCTIOIB30BAThH
MPOLIECCOB C UX YYaCTHEM C | 3a7ad XUMHUYECKON | TEOPETHUUECKUE U
HCIIOIL30BaHHUEM HaIpaBJIEHHOCTH AMITUPUYECKUE METOIBI TTPH
COBPEMEHHOMN peLICHUH 3a1a4 XUMHYECKOU
BBIYMCIUTENILHONM TEXHUKHU HaIpaBJIEHHOCTH
Bnaoemo (uru Hmems onvim
deameibHOCMU): HaBBIKaMH




IInanupyemvie pe3yromamsl 0c60eHUs

OCHOBHOI NPOPecCUOHANbHOU
006pa306amenvHoll NPocPaAMMbl
(komnemenyuu, 3aKpenienHvle

30 OUCYUNTIUHOLL)

K00
KOMNnemenyuu

HAaumeHoeaHue
KomMnemeHyuu

Koo
U HAUMEHOB8aHUe
UHOUKamopa
docmudiceHus
KOMnemeHyuu,
3aKpPenieHHo20
30 OUCYUNTUHOLUL

Inanupyemvie pe3yiomamol
00yueHus no OuCyuniune,
cooOmHecenHbie ¢
UHOUKAMOPAMU OOCIUNCEHUS]
KoMnemeHyutl

HCITOJIb30BAHUS
CYILECTBYIOIINX MOJEIIEN IPU
pPELICHNH 33/1a4 XUMHUYECKON
HaIpPaBJIEHHOCTHU C TOMOUIBIO
BBIYMCIIMTEILHON TEXHUKH

OIIK-3.2 MHcnoas3yer
CTaHJIaPTHOE
MIpOrpaMMHOE
obecrneucHUe
peleHun
XHUMHYSCKOHU
HaHpaBHeHHOCTI/I

npu
3a1a4

3nams: OCHOBHBIE BU/IbI
CTaHJIaPTHOT'O IPOTPAMMHOTO
obecrnieueHus

Ymems: npumensTs
porpaMMHOe oOecrieueHue
MpY U3yYECHUU CBOWCTB
BEILIECTB U MPOIIECCOB C UX
ydacTuem

Bnaoemo (uru Umems onvim
desamenvHoCcmu): HaBbIKAMU
paboThI Ha COBpEMEHHOU
BBIYHCIUTENbHON TEXHUKE CO
CTaHJIAPTHBIM TIPOTPAMMHBIM
oOecrieueHreM MpHU PEIICHUHN
3aJ1a4 XUMHUYECKOU
HaIPaBJIEHHOCTH

OIIK-5

CnocoGeH  HUCHOIb30BaTh
CYIIECTBYIOIHE
POTPaMMHBIC TIPOIYKTHI H
MH(pOpPMAalMOHHbIE 6a3b1
JAaHHBIX JUIS PEIICHHS 3a/1a4
npodeCcCuOHATBHON
IESATEeNbHOCTH C  Y4ETOM
OCHOBHBIX TpeboBaHUit
MH(POPMAIIMOHHOM
0€30MacHOCTH

OIIK-5.1 Hcmoas3yer
COBPEMCHHBIC IT-
TEXHOJIOTHH TIpu cOope,
aHanmse, o0paboTke u
MIpe/ICTaBICHUN
nHpopmarun
XUMHAYECKOT0 podus

3namsp: coBpemenusie 1T-
TEXHOJIOTUH, IPOTPAMMHEIE
MPOIYKTHI U 0a3bl JAHHBIX
Ymems: cobupats,
aHAJIM3UPOBATh U
00pabaThIBaTh
IKCIIEPUMEHTATbHBIC JAHHBIE
C IpUMEHEHUEM
MH(POPMALIMOHHBIX
TEXHOJIOTUH JUISI aHaAJIu3a
XUMHYECKHX CHUCTEM U
MIPOLIECCOB C UX YYaCTUEM
Bnaoemo (unu Hmemo onvim
deamenvHoCcmu): HaBbIKAMU
WCIOJIb30BAaHUS COBPEMEHHBIX
MPOrPaMMHBIX MTPOJYKTOB U
MH(POPMAIMOHHBIX 0a3
JAHHBIX JUJISl pEHICHUs 3a/1a4
XUMHYECKOTO PODUIIs C
Y4€TOM OCHOBHBIX
TpeboBaHU
nH(pOPMaITMOHHOMN
0e30MmacHOCTH




2 Yka3aHue MecTa JAUCUMIUVIMHBI B CTPYKTYpe OCHOBHOII mNpodeccHoHaTbHOI
o0pa3oBaTe/ibHOI MPOrPaMMbIl

JucuuninuHa «BelUUCIUTEIbHBIE METO/IBI B XUMHUI» BXOJUT B 0053aTEIbHYIO YaCTh
omoka 1 «/lucuunnuuel (MOIyNH») OCHOBHOM MpoQecCHOHATbHON 00pa3oBaTeIbHON
nporpammel — nporpammbl 6akanaBpuata 04.03.01 Xumus, HanpaBiaeHHOCTb (MIPOQPUIIb,
cnenuanuzanus) «Opranudeckas U OnoopraHnyeckas XuMus». Jluciumimia u3ydaercs: Ha
3 Kypce B 6 cemecTpe, Ha 4 Kypce B 7 CEMECTpe.

3 O0beM IUCHUILIMHBI B 3a4YeTHBIX €IMHHUIAX C YyKa3aHHeM KOJMYeCcTBa
aKaJleMU4YeCKNX WIH ACTPOHOMHYECKHMX YAaCOB, BBIIEJEHHbBIX HA KOHTAKTHYIO
patoty oOydyawmuxcsi ¢ npenogaBareseM (M0 BHAAM Y4YeOHBIX 3aHATHH) W Ha
CaMOCTOAITEIbLHYI0 PadoTy 00y4aroumuxcst

OOmrast Tpya0eMKOCTh (00BEM) TUCIUIUIMHBI COCTaBIACT 8 3a4ETHBIC CIUHUIIBI
(3.e.), 288 akageMHUYeCKHUX 4acOB.

Tabmuma 3 - O0BEM IUCLHUIUINHEI

o Bcero,
Bunaer yue6HOM paboThI HACOB
OO01mast TpPyA0eMKOCTh JUCIUTIIINHBI 288
KoHnTtakTHas paboTta o0y4aronuxcs ¢ mpernojgaBaTeieM 1Mo BUIaM YIeOHBIX 187,25
3aHsITHI (BCETO)
B TOM YHCIIE:
JCKITUU 68
71a00paTOPHBIE 3aHATHS 50
MIPaKTUYECKHE 3aHATUS 68
CamocrosiTenbHas pabora o0ydarommuxcs (Bcero) 73,75
KoHTposb (TOATOTOBKA K 9K3aMEHY) 27
KonTakTHas pabora no npomexyToyHoi arrectanuu (Bcero ATTKP) 1,15
B TOM YHCIIE:
3a4er 0,1
3a4eT C OLICHKOM HE TPeyCMOTPEH
KypcoBasi paboTa (IpoeKT) HE TIPETYCMOTPEHA
9K3aMeH (BKII0Yas KOHCYJIBTAIUIO TIEpe]l IK3aMEHOM ) 1,15




4 Copep:xaHue JMCUMIUIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM (pa3gejaMm) C
YKa3aHHMEM OTBEJICHHOI0 HAa HHMX KOJHYECTBA aKaJeMHYeCKMX YacOB MU BHJIOB
Y4eOHBIX 3aHATHI

4.1 Conep:xaHue QU CHUNINHBI

Ta6muna 4.1.1 - CopaepkaHue AUCIUIUIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM
(paznenam)

Ne i/t

Pazgen (Tema) nuCHMIUIHHBI

Conepxanue

1

2

3

BGHI/I‘II/IHBI, OIINUCBIBAKOIIMEC DJICMCHT
mporecca

dusnyeckue BEJIMYHHBI n 150:¢ HU3MEPEHHUSL.
OTHOCUTENBHBIE BEIUYHMHEI. AOCOJIOTHBIE BEJIMYMHEL
AnnutuBable @B. Pazmepst @B y3HatoT B pe3ynbrare
ux u3MmepeHus. [loHsTue o (U3MYECKON BeIUUYUHE.
Knaccudukanus BeTUYMH 1O BUJAM  SIBJICHHIA
(BeIIeCTBEHHBIE, YHEPTeTUUYECKHE, XapaKTEPHU3YIOIIHE
MPOTEKaHUE MPOLIECCOB BO BPEMEHH), 10
MPUHAJUICKHOCTH K Pa3IUYHBIM THUIAM (PU3NYECKHUX
MPOLIECCOB, MO CTENEHH YCIOBHOW HE3aBUCUMOCTH OT
JpPYyrUX  BEJIMYMH, 1O HAJIMYHIO  Pa3MEPHOCTH.
OcHoBHble (U3MYECKHE BEIWYMHBL. MeTpuueckas
cucteMa Mep. CuCTeMbl eAMHUI] (PU3NUECKUX BEIIUYHH.
Cucrembl emunmil. Cucrema CI'C. Cucrema MTC.
Cucrema MKI'CC. Cucrema MKCA. BHecucreMHBIC
equaunbl @B. MexayHapoaHas cucrema €IuHMUIIL.
OcHoBHble emuHUIBl  Qusnueckux BenuuuH CU.
EnuHunpel, uMeroniye cnenydalbHble HauMEHOBaHMS.
Pa3zmepHOCTh (hn3HUECKO BEITMUHNHBI

OCHOBBI TEXHHYECKHX pacucToB

Tunbl  (yHKUMHA, WCHOIB3YEMBIX MPH  OMHCAHUH
XUMHUKO-TEXHOJIOTUYECKUX TmpoueccoB. Iloctpoenue
rpauKoB. Omnpenenenne KO3 PHUIHEHTOB
smnupudeckux Gopmyi. ['paduueckuii meroa. Meton
cpenHux. Meton HaumeHblux kBaapatoB (MHK).
Homorpammel. Homorpadus. Homorpammer u  ux
KJaccuukanus. N300paxkeHust IIEPEMEHHBIX.
Knaccudukanmmss  Homorpamm.  Homorpammer 3
BbIpaBHEHHbIX  To4eK. (CeruaTrble  HOMOIPAMMBI.
TpancnapanTHas HOMOI'paMMma. [TorpemnocTu
BBIUMCIICHHM 1O  HOMOrpamMmam.  Bo03MOXHOCTB
MpEeACTaBICHUS YpaBHEHUU HOMOTPaMMaMH.
[TpubnuxEénnpie HOMOI'DAMMBI. ITocTtpoenue
HoMorpamM. OyHKIMOHANIbHAS 1IKana. HoMorpammel ¢
napauieIbHbIMU (GyHKIIMOHATHHBIMU HIKaJaMHu.
Homorpammsl c HAKJIOHHBIMU HIKAJIAMU.
YHuBepcanbHbIA  BHUJ  MAaTEMATHYECKOW  MOJIEIHU
TUAPOJIMHAMUKA  TOTOKa. Bpems — mpeObiBaHus
3JIEMEHTOB TMOTOKAa Kak CcliydailHas  BeJIHWYHWHA.
OKCIEPUMEHTAIBHOE U3y4eHUe pacrpeneneHus
BpEMEHHU TpeObIBaHUS HIIEMEHTOB TOTOKa. KpuBble
orkiuka. Ilonydenue kpuBbIx oTkimka. VIHTerpanbHas




Ne /i1

Paznen (Tema) AUCIIUTUIMHBI

Coneprxanue

2

3

u auddepeHunanbHas  QYHKIMM — pacrpeneeHus
BpEMEHH MpeObIBAaHUS 3JIEMEHTOB MOTOKA. TUIIOBBIE
MOJEJIN CTPYKTYphl TOTOKOB. Mojenb HAeanbHOTro
cMmelieHus.  Mogenb  WAEaTbHOTO  BBITECHEHMS.
Opnonapamerpuyeckas W JIByXIapameTpuueckas
mudy3rnoHHbBIC MOJIEITH. Slueeynas MOJIEITb.
KomOuHupoBaHHbIlE  MOAENH. 30HAa  WUACAIHHOTO
nepeMenMBalus -  OalimacHBId ~ MOTOK.  30HA
UJICATbHOTO TIEPEMEIIMBAHUs - 3aCTOHAs 30HA. 30HA
UJCAIbHOTO T[EepeMEeIMBaHus - 30HAa UACAJIbHOTO
BBITECHEHUS. Anroput™ uAcHTU(DUKAITIT
MaTEMaTHYeCKOro OINHCAaHUS CTPYKTYpbl IOTOKOB
SAveeunas MOJEJIb. Onnonapamerpuyeckas
muddy3nonHas Mozenb. SYeeHHO-TUPKYISAIIMOHHAS
Monenb.  JIByxmapamerpuueckas — auddysuonnas
Mozenb. KomMOMHUpOBaHHBIE MOJCIH. DJIEeMEHTapHBIN
oobeM. IlepememmBanue sxkuakocteil.  CKOpOCTb
ocaxxaenus. OcaxneHue 104 JACUCTBUEM  CHIIEI
TsOKECTH.  MakcUManbHBIA (KPUTHYECKU) JAHAMETP
ocaxxmaromuxcss dactull. OcaxneHue mon IeHCTBHEM
IEHTPOOEKHBIX CHI. OUILTPOBAHUE

MeTob1 TPUOTHUKEHHBIX
BEIYHCIICHUN

DOneMeHThl  Teopuu  morpemrHoctei.  OOpaboTka
pe3ynpTraToB  u3MepeHuid. OLeHKa IOTrpemHOCTH
m3mepeHuii. OleHKa TOYHOCTH OTCYeTa Ha MpuOopax.
Onpenenenne  aOCOMIOTHOH U OTHOCHTEIHHOM
MOTPEIIHOCTH HEMOCPEACTBEHHOIO M3MEPEHUS KaKoii-
HUOY/b BeJWYMHBL. BbIOOp HEOOXOIUMON TOYHOCTH
u3MepeHus. BpluuciaeHue CcpeaHux IMOrpenrHoCTeil
CepurM U3MEpEeHUN. DBpluKClieHWE OTHOCHUTENIBHOMU
MOTPEIIHOCTH 3HAYEHHUs, MOJy4yaeMoro B pe3yJbTaTe
pacuera mo (Gopmyne, BKIIOYAIOMEH HECKOIBKO
HEMOCPEACTBEHHO M3MEPEHHBIX BEIWYMH. BbipaxeHue
pE3yNbTAaTOB (PU3UKO-XUMUYECKUX H3MEPEHUN B BUJEC
Ttabuiy u rpaduxoB. CocraBnenue tabmui. [IpaBuia
OKpyrieHus uucen. Muteprnonsauus. DKCTparosiiusl.
[TocTpoenue rpaduKoB. Br16op Maciiraoa.
[TpubOnm>keHHbIE BETUYUHBI W JIEHCTBUS C HHUMH.
Ommbkn wu3MepeHuit. CHCTEMaTHYECKHE OIITHOKH.
Cayuvaiinple ommOku. Ilpomaxu. IIpuOnmxeHHbIE
pemeHusi.  Pemenwe  ypaBHeHuil.  ['paduueckoe
peuieHue ypaBHEHMi. PelieHne ypaBHEHUN METOAOM
uTepanui (mocneaoBaTeIbHBIX MPUOJIMKEHUH ).
Pemenue CUCTEM YPAaBHEHUM. Beruucnenue
ompeNeleHHbIX HMHTEerpanoB. [ padudueckuit Meto.
Meton Cumnicona. Meton Tpanenuit

[Tpumenenne nHPOPMAITMOHHBIX
TEXHOJIOTUHU IJIS aHaIu3a
XUMHYECKHX CUCTEM

OcHOBHBIE TIOHATHS HWH(POPMAIIMOHHONW  CHCTEMBI.
[Tonsarue unpopmannonnoit cucrems! (MC): ocHOBHBIE
TEpPMHUHBI U ONPENEIICHHS, CBOMCTBA. DTambl pa3BUTHUSA
NC. Dranbel pa3BuTusi WHPOPMALMOHHBIX CHCTEM.




Ne /i1

Paznen (Tema) AUCIIUTUIMHBI

Coneprxanue

2

3

[Tonatue  wundopmammonnoir  texunomorun  (UT).
CaoiicTBa nH(pOpMaITMOHHOM TEXHOJIOTHH.
Cootnomienne wmexny MC u UT. Ilpumenenue
MH(OPMALIMOHHBIX TEXHOJIOTHM AJISl pellIeHus 3a/1a4 U3
pa3nuyHbIX oOnactel XuMuU. THUIOBBIE NpPUEMBI
aHalM3a  XMMHYECKMX CHCTEM C  IOMOIIBIO
NEKTPOHHBIX CHUCTEM. IIpuMeHEeHue 3IIEKTPOHHBIX
TaOJIUIl A1 TUIOBBIX XUMUYECKUX PAacyeToB. AHAIU3
3aBHCUMOCTH CTENIEHU MPOTOJIM3a CIA0BIX KUCIOT OT
KOHIICHTPallUHA KHUCIIOTHIL. Pacuer cTeXxuoMeTpuyeckoro
cocTaBa, M30bITKAa M HEJOCTaTKa pEareHTOB B
HEOOpaTUMOW XUMHYECKOW peaknuu. Pacuer kpuBou
TUTPOBAHUS CUJIBHON KUCJIOTHI CUIbHBIM OCHOBAaHUEM.
OmpeneneHne  3HAYCHWH  CBSI3aHHBIX  (PU3WKO-
XUMHUYECKHX IapaMeTpoOB C IOMOULIbIO PpEIICHHUS
HEJIMHEMHOTO YypaBHEHUA. Pemenue mnpsMol 3agadu
XMMHUYECKOTI0 PAaBHOBECUS

O6paboTka SKCTIEPUMEHTATbHBIX
JaHHBIX

JluHeilHas W KBaJpaTU4YHAs WHTEPIOJIALIMS.
CraTucTU4ecKHii MIOJIXO/T K o0paboTke
JKCIIEPUMEHTAIBHBIX JaHHBIX. MeToJ HaMMEHBIIUX
KkBaAparoB. llapHas nuHelHas perpeccus Ha IpUMepe
UCCJICIOBAHMS 3aBUCUMOCTH TEIUIOEMKOCTH BEILECTBA
OT  Temmeparypsl  MHOXECTBEHHass  JIMHEWHas
perpeccusi Ha IpUMeEpe MCCIEAOBAaHUS IMIIMPUYECKOU
3aBUCUMOCTH BBIXOZa IPOAYKTA OT TEMIIEPATypbl U
nasieHud. IIpumepsl MNOCTpOeHUS W IPUMEHEHHS
HEJIMHEUHBIX  PErpecCUOHHBIX  Moxenen. Pacuer
U30TEPMBl  PAaBHOBECUS  PEAKUUU C  IOMOIIBIO
BHYTPEHHE HEJIMHEMHOW PErpECCHOHHON MOJEIIN

Pemenue 3a1au XUMUYECKOU
KHUHETHUKU

IlocTaHoBKa HpsAMOM 3aJa4M XUMHYECKOW KUHETHKH.
Kunetnka HeEoOpaTMMBIX XHUMHUYECKHX  PEAKITUU.
Kunetnka  0oOpaTHMBIX  XHMHUYECKHX  PEAKIUU.
Kunetnka MHOrOCTaguMiHBIX XHMHYECKUX PEaKLIUM.
Meroasl pemenus audepeHInaTbHBIX ypaBHEHUH
IepBoro  mnopsaka. Pemenne  npsaMod  3amadu
XUMHUYECKOM KHHETHKHM C TOMOLIBIO 3JEKTPOHHBIX
tabmun. [locTraHOoBKa M METOHBI pelieHus oOpaTHOH
3a/1aud XUMHUYECKONW KHHETHKHU. Pemenune oOpaTHOMN
3alayd  XUMHYECKOM  KUHETUKH C  [OMOIIbIO
ANEKTPOHHBIX Tabnuu. MccnenoBaHne KUHETUYECKUX
KPUBBIX XUMHUYECKUX PEAKITUIl
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Tabmuma 4.1.2 — Conepkanne TUCIUTIIUHBI U €70 METOMYECKOE 00CCTICUCHIE

Bunst Dopmsbl Komnerennuu
NESATETLHOCTH Vae6Ho- TEKYIIETro
No Paznen (tema) KOHTPOJIA
/11 IUCIAIUINHBI Jek., | Ne | Ne METOHHCCKHIE YCIIEBAEMOCTH
MaTepuabl
yac | ;ab. | mp. (no neoensam
cemecmpa)
1 2 3 4 5 6 7 8
1 Bennunnsl, 6 1 1 V-1, V-4-Y-8, T, JIP1, 1131, P OIIK-3
OIIMCHIBAIOILKE DIIEMEHT MVY-1, MV-6
npoiiecca
2 18 | 24 | 24| VYV-2,V¥-3,¥-9- | T, JIP2-4, I132-4, OIIK-3
OCHOBBI TEXHUYECKHX V-14, MVY-2- il
pacderoB MVY-4, MVY-6-
MVY-9
3 MeTtoapl 8 5-9 | 5-8 | V-2, ¥-15-V¥-20, | T, JIP5-9, I135-8, OIIK-3
pUOIIMKEHHBIX MV-5, MY-6 P
BBIYMCIICHUI
4 | I[TpumeHenue 12 10- | 9- V-2,V¥-9-y-20, | T, JIP10-12, OIIK-5
nH(pOpPMaAITMOHHBIX 12 |10 MVY-9-MV-11 | I139-10, 1
TEXHOJIOTHH JJIs1
aHaJIM3a XUMHUYECKUX
CUCTEM
5 | ObpaboTka 12 | 13- | 11- | V-2,V-9-V-20, | T, JIP13-14, OIIK-5
AKCIEPUMEHTAIbHBIX 14 | 12 | MV-9-MV-11 |I1I311-12,P
JAHHBIX
6 | Pemenue 3amau 12 15 | 13- | V-2,V¥-9-¥-20, | T, JIP15, I1313- OIIK-5
XAMHYECCKOW KHHETHKH 17 | MVY-9-MV-11 |17, 11

T — tect; JIP — BoimonHeHue naboparopHoil paboTsl; [13 — BBIOIHEHHWE MPAKTUYECKOTO 3a1aHus; P —
pedepar, /I - noxman

4.2 JlabopaTopHbie padoThl U (MJIN) NPAKTUYECKHUE 3aHATHS
4.2.1 JIabopaTopHbie padoThI

Tabnuua 4.2.1 - JlabopaTopHble paboThl

Ne HaumenoBanue nabopaTopHOil paboThI ngsM’
1 2 3
6 cemecTp

1 | JJaGopaTtopHas pabora Nel. dusndeckre BETUYHHBI M €IUHUIBI UX U3MEPEHUS 2

2 | JIaboparopnas pabota Ne2. OnpeneneHue KodHPUIIMEHTOB IMIUPHUIECCKUX GOPMYIT 4
I'paduueckuit meron. Meron cpennux. MeToa HaMMEHBIIMX KBAIPaToOB

3 | JJaboparopnas pabora Ne3. [locTpoeHre HOMOrpamMm 4

4 | JIaboparopnas padota Ned. MeTo 1l MpUOINKEHHBIX BEIYMCICHUH B XUMUH U 4
XAMHYECKON TEXHOJIOTHHI

5 | JIaboparopnast pabota No5. [IpubnmxeHHbIe pereHus 2

6 | JlabopaTopHast pabota Ne6. JIuneliHast U KBagpaTUIHAS] HHTEPIOISAIS 4

7 | JJaboparopnas pabota Ne7. McciienoBanue SMIUPUUIECKON 3aBUCUMOCTH TETUIOEMKOCTH 4
BEIIECTBA OT TEMIIePaTypPhl
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No HaumenoBanue nabopatopHoit paboTh ngsM’
1 2 3
8 | Jlaboparopnas pabota Ne8. VMccrnemoBanre SMIUPUIECKON 3aBUCUMOCTH BBIXO/1a 4

MPOJYKTA OT TEMIIEPATYPHI U TaBICHUS
9 | JJabopartopnast pabota Ne9. VccrnenoBanue BHyTpEHHE HEIMHEHHBIX AIMIIUPHUYECKUX 4
3aBucuMocTel. [locTpoeHrne n30TepmMbl paBHOBECHS

Hroro 3a 6 cemectp 32

7 cemecTp

1 | JJaboparopnas pabota Nel0. JIuneiinas u KBaapaTuyHasi HHTEPIOJISIIUS 2

2 | Jlaboparopnas pabora Nell. MccnenoBanue sMIUPUIECKON 3aBUCHMOCTH 2
TEIIOEMKOCTH BEIIECTBA OT TEMIEPATYPHI

3 | JlTaboparopnas pabota Nel2. UccnenoBanue sMIUPUIECKOI 3aBUCIMOCTH BBIXO/1a 2
MPOJYKTA OT TEMIIEPATYPHI U TaBICHUS

4 | JIaboparopnas padota Nel3. JInneapuzamus HEIMHEHHBIX IMITUPUUECKUX 4
3aBUCHMOCTEN. DMIMpUYECcKasi OlIEHKa CKOPOCTH XMMHUUYECKOUN peakiuu

5 | JIaboparopnas pabora Nel4. UccnenoBanue BHyTpEHHE HEIMHEHHBIX YMITUPHICCKUX 4
3aBucuMocten. Iloctpoenue n3o0repmel paBHOBECHS

6 | JlaboparopHas padora Nel5. UncneHHoe pemieHrne 0OBIKHOBEHHOTO 4
muddepeHIMaTbHOT0 YpaBHEHHsI IEPBOT0 MOpsiAKa METoAaMHu Ditniepa

Hroro 3a 7 cemectp 18
Htoro 50

4.2.2 IlpakTn4eckune 3aHATUSA
Ta6nuna 4.2.2 - [lpaktuyueckue 3aHsITUs
O6bem
Ne HaumeHoBaHue mpakTH4eCKOTro (CEMUHAPCKOTO) 3aHATHS qac ’
1 2 3
6 cemecTp
1 | Ilpaktuueckoe 3ausitue Nel. [To3uimoHHbIE CUCTEMBI CUUCIICHUS 4
2 | Ilpaktnyeckoe 3anarue No2. OnpeneneHue pasmepa 0CaKIAIOMNXCs YaCTHI] 4
3 | Ilpaktuueckoe 3anarue Ne3. OcaxieHue TBEPAbIX YaCTHIl B )KUJKOCTHU MO JeHCTBUEM 4
CHUJIBI TSDKECTHU
4 | Ilpaxtuueckoe 3ansatre Ned. PaznieneHne reTeporeHHbIX CUCTEM 4
5 | Ilpaktuyeckoe 3anstue NeS. TumoBsle XuMHUUECKHe pacueThl. PacdeT KOHIEHTpanuid u 4
pH pacTBOpa CUIBHON KUCIOTHI
6 | [Ipaktuyeckoe 3anarue Ne6. TwumoBble XuMHUYecKHe pacyeThl. Pacuer creneHu 4
IPOTOJIN3A CIA0BIX KHCIOT
7 | Ilpaktnueckoe  3anHsatue  Ne/.  TumoBble  XMMHYeckue  pacueTol.  Pacuer 4
CTEXHOMETPUYECKOTO0 COCTaBa, M30BITKA M HEAOCTaTKa pEareHToB B HeoOpaTHUMOMN
XAMHUYECKOW peaKkun
8 | Ilpaktuueckoe 3aHsitie Ne8. TumoBble XWMHUYECKHE pacueTsl. Pacder KpuBou 4
TUTPOBAHUS CJIa0OT0 OCHOBAHUS CIIA00HM KUCIOTOM
Hroro 3a 6 cemecTp 32
7 cemecTp
1 | IIpakTuaeckoe 3ausatue Ne9. UnciieHHOe peleHre HeTMHEMHOTO YpaBHEHUS Ha IPUMEpe 4

3ala4u OIIPCACIICHUA 3HAUCHHUH CBS3aHHBIX (bHSI/IKO-XI/IMI/I‘IeCKI/IX apamMCTpoOB
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O0newM,
Ne HanmeHoBaHMe TPAaKTUYECKOTO (CEMHUHAPCKOTO) 3aHATHS qac
1 2 3
2 | Ilpaktuyeckoe 3anarue Nel0. UucreHHOE pelieHne CUCTeM JTUHEHHBIX alireOpandecKux 4
ypaBHEHHI Ha MPUMEpE pacyeTa MaTepHaIbHOro OajJaHca XUMUYECKUX PEaKIUii
3 | Ilpaktuueckoe 3anstue Nell. YwucneHHoe pelieHHE 3aJauyd IOHMCKAa H3KCTpeMyMma 4
GYHKIMH OJTHOW MIEpeMEHHOU
4 | IIpaktuyeckoe 3ausTue Nel2. UncneHHoe penieHne 3a1a4u ONTUMATbHOTO 4
pacipeieNeHus: pecypcoB
5 | Ilpaktuueckoe 3anartue Nel3. Pemenue mnpsMoil 3amaud XHMHUYECKOM KHHETHKH 4
HEOOpaTUMON XMMUYECKON peaKIuu
6 | Ilpaktuueckoe 3aHartue Neld. Pemenue mnpsMoil 3amaud XHMHUYECKOM KHHETHKH 4
00paTUMON XMMUYECKOMN peaKIuu
7 | Ilpaktuueckoe 3anarue Neld. Pemenue mnpsmMol 3amadu XUMHUYECKONW KHHETUKU 4
MHOTOCTaIUHHON XUMUYECKOW pEeaKuu
8 | Ilpaktuueckoe 3ansitie Nel6. Permienue oOpaTHOM 3agauu XMMHUYECKOHM KHHETHKH 4
MHOTOCTaIUHHON XUMHUYECKOW pEeaKuu
9 | Ilpaktuueckoe 3ansatue Nel7. Pemenue npsmMoii 3a1aun XUMHYECKOTO PaBHOBECHS 4
Hroro 3a 7cemectp 36
Htoro 68
4.3 CamocrosteqbHast padora cryaeHToB (CPC)
Ta6nuna 4.3 — CamocTtosiTenbHas paboTa CTY/ICHTOB
No Bpewms,
Cpok 3aTpauMBaeMoe
pasnena HanmMenoBanwme pasziena (TeMbl) JUCITUTIIUHBI N [ ——
(TGMH) CPC, yac.
1 2 3 4
6 cemecTp
1 BennunHel, onuchIBaONIME AIEMEHT MPOLECcCca 1-4 nenens 12
2 OCHOBBI TEXHUUYECKUX PAaCUETOB 5-12 Hepens 20
3 MeToap! TPUOIMIKEHHBIX BBIYUCICHUI 13-18 Henens 15,9
Uroro 3a 6 cemectp 47,9
7 cemecTp
1 [Tpumenenne nHPOPMALIMOHHBIX TEXHOJIOTHIA IS aHATIH3a 1-4 nenens 5,85
XMMHYECKHX CHCTEM
2 O06paboTKa SKCIIEPUMEHTATIBHBIX JaHHBIX 5-12 nepens 10
3 Pemenue 3amay XUMHYECKON KUHETUKHA 13-18 menens 10
Hroro 3a 7 cemectp 25,85
HUroro 73,75
IToaroToBKa K 3K3aMeHy 27

5 IlepeyeHb Y4eOHO-METOAUYECKOT0 o0ecmeyeHHs IJs1 CAMOCTOSATENbHOI
PadoThI 00Yy4AIOIIUXCH MO TUCIHUILINHE

CTyeHThl MOTYT TIPH CaMOCTOSITEIbBHOM HM3yY€HHH OTIEITBHBIX TEM W BOMPOCOB
JTUCITUTUINH TTOJIH30BATHCS YU4EOHO-HATIISTHBIMUA TTOCOOUSIMU, Y4EOHBIM 000PYIOBAaHUEM H
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METOIMYECKUMH pa3paboTkamu Kadeapsl B pabouee Bpems, yctaHoBieHHOe [IpaBunamu
BHYTPEHHET0 pacropsiika pabOTHUKOB.

Y4eOHo-MeToanueckoe 00ecrneyeHre JIjIsi CaMOCTOSTENIbHOM paboThl 00y4arOIIUXCs
10 TAaHHOW JUCITUTUTMHE OPTaHU3yETCsI:

OubIUOMEKOL YHUBEpCUMema:

- OuOnuoteuHbld (OHJ YKOMIUICKTOBaH Yy4eOHOM, METOAMYECKOW, Hay4dHOH,
MEPUOANYECKOM, CIIPABOYHOM U XY 0XKECTBEHHOU JIUTEPATYPOU B COOTBETCTBUM C YII n
nanHou PIT/I;

- UMEETCS JOCTYIl K OCHOBHBIM HMH(OPMAIMOHHBIM 00pa3oBaTEIbHBIM pecypcam,
uH(popManMoHHOW 0aze [aHHBIX, B TOM uyucie Oubmuorpaduyeckod, BO3MOMKHOCTD
BbIxoJa B MIHTEpHET.

Kagheopoii:

- yTeM 00ecreueHus! TOCTYITHOCTH BCEr0 He00X0IUMOro y4eOHO-METOAUYECKOTO U
CIIPAaBOYHOTO MaTepHuaa;

- TIyTeM MPEOCTABJICHHS BEJICHUM O HAMYMHU YYeOHO-METOIMUECKON JIUTEPATYPHI,
COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB.

-IyTeM pa3paboTKH:

- METOJIMYECKHX PEeKOMEHJIAIMi, MOcoOMii TO OpraHM3alMd CaMOCTOSTEIHbHOM
pabOThI CTYJEHTOB;

- TeM pedepaToB U JOKIAI0B,;

- BOIIPOCOB K 3a4Y€Ty U SK3aMEHY;

- METOJUYECKUX YKa3aHUN K BBIMOJTHEHUIO MPAKTUUECKHUX 3aHITHI M TAOOPaTOPHBIX
pabdoT T.1.

munoepagueti yHusepcumema:

- TIOMOIIh aBTOPaM B MOATOTOBKE W M3JaHUU HAYYHOU, yUeOHOU M METOAMYECKOM
JTUTEPATYPHI,

- YIOBJETBOPEHHE TIOTPEOHOCTH B THUPAKUPOBAHUM HAYYHOW, Y4YEOHOU W
METOIMYECKON JTUTEPATYPHI.

6 OoOpa3oBaresibHble TexHOJ0ruN. [IpakTHyeckass NOArOTOBKA 00y4aIlONIUXCS.
TexH010ruu UCNOJIb30BAHUS BOCITUTATEIHLHOT0 MOTEHIIUAJA JUCHUILTHHBI

Peamnszanyst ~ KOMIIETEHTHOCTHOTO — NOAXOAA  IPEAYCMATPUBACT  IIHUPOKOE
HCIOJIb30BaHWE B O00pa30BaTEIbHOM TMPOIIECCE AKTUBHBIX M HWHTEPAKTUBHBIX (POpPM
MPOBEJICHUS 3aHATHI B COYETAHUU C BHEAYAUTOPHOH paboTol C Lenbio (popMHUpOBaHUS
o01mienpoeccHoHaIbHBIX KOMIIETEHIIUN 00yJaromuxcs.
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Tabnuna 6.1 — UaTepakTUBHBIE 00pa30BaTENbHBIEC TEXHOJIOTHH, UCTIONIb3YEMBIE TIPU
IPOBEJICHUH AYAUTOPHBIX 3aHITHIA

Ne HaumenoBanue paszgena Hcnonp3yeMble HTHTEPaKTUBHBIE 00pa30BaTEIbHbIC Obnewm,
(JIekuu, TpaKTUYECKOT o TEXHOJIOTUU qac.
WK 1a00paToOpHOTO
3aHSITHUS)
1 2 3 4
6 cemecTp
1 Jlexkuus 1. BenuuuHsl, Jlexknus-Bu3yanuzamus 4
OTIHCHIBAIOIINE AJIEMEHT
nporecca
2 Jlexusg 2. OCHOBBI Jlexkuus-Bu3zyanuzanus 8
TEXHUUYECKHUX PAcUeTOB
Wroro nexunii 12
3 JlaGopatopnast pabora Nel. Pa360p KOHKpETHBIX cUTyaIui 4

dusznyeckue BEIUYMHBI U
CAWHNIBI NX U3MCPCHUA

4 JlaGoparopHast pabota Ne3 Pa300p KOHKpPETHBIX CUTyalui 4
ITocTpoenrne HOMOrpaMm
5 JlaGopaTopnast pabora Ne9. Pa360p KOHKpETHBIX cUTYyaIui 4

HccnenoBanue BHYTpEHHE
HEJIMHENHBIX AYMIIUPUYECKUX
3aBucuMocTei. Iloctpoenue
M30TEPMBbI PABHOBECHSI

HToro naboparopHbix paboT 12

Hroro 24

ConmepxaHMe  JUCUMIUIMHBI  00JIaaeT  3HAUYMTEIbHBIM  BOCIIHUTATEIIbHBIM
NOTCHIMAJIOM, IIOCKOJBKY B HEM aKKyMYJIMPOBAaH COBPEMEHHBII WM HAay4HBIA OIIBIT
4eJioBeuecTBa. Peanusanys BOCIUTATEILHOTO MOTEHIMAA JUCIUAILIMHBI OCYIIECTBIIACTCS
B paMKax €IWHOro 00pa30BaTEIbHOrO0 U BOCHUTATEIBLHOTO MpoIecca U CHOCOOCTBYET
HENPEPHIBHOMY PA3BUTHUIO JUYHOCTH KaXAoro oOywaromierocs. J(MCUMIIMHA BHOCHUT
3HaYUMBIA BKJIad B (OpMHUpPOBaHHE MPOPECCHOHANBHON KYyJIbTYypbl OO0YyYaIOUIUXCH.
CopepxaHue NUCHUIUIMHBI CIOCOOCTBYET MPO(ECCHOHANBHO-TPYIOBOMY BOCIUTAHHUIO
00yJaroImxcs.

Peanu3anus BocnuTaTeIbHOrO NMOTEHIMANA TUCIUILIMHBI IOIPa3yMeBaET:

— LIeJICHANpaBlIeHHBIH OTOOp MpernojaBaTesieM M BKIIOUYEHHE B JICKIIMOHHBIN
Marepuan, maTrepuan I NPaKTUUECKUX U Ja0O0paTOpPHBIX 3aHATUN COJEpIKaHMS,
JEMOHCTPUPYIONIETO O0y4YaromMMCsl 00pa3lbl HACTOAILETO0 HAYYHOI'O MOJABUKHUYECTBA
co3faTeniel U TMpeACcTaBUTENEH NaHHOM OTpaciii HayKu, BBICOKOTO MpodeccruoHaIn3Ma
YUEHBIX, UX OTBETCTBEHHOCTH 3a PE3YJIbTaThl U MOCIEICTBUS JACSITEILHOCTH JJIsl YEJIOBEKa
U 0011eCTBa; MPUMEPHI JIIOAEH, TPUYACTHBIX K Pa3BUTHIO HAYKU U MPOU3BOJICTBA, a TAKXKE
IIPUMEPBI TBOPUECKOTO MBILLICHHUS;

— NpPUMEHEHHE TEXHOJOorud, (opM U METOJOB MPENoJaBaHUs JAUCLUUILIIMHBI,
MMEIOIIMX BBICOKUNM BOCHIHTATENbHBIN 3h(EKT 3a CcueT CO3/aHus YCJIOBUH JJIs
B3aUMOJICUCTBUSL  OOy4yaloIUXCi C  MpenojaBaTesieM, APYTMMH  O0YyYarolUMHUCS
(xomanaHas padoTa, 1EJI0BbIE UTPHI, pa300P KOHKPETHBIX CUTYAIIMI, KPYTJIbIE CTOJIBI);
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— NUYHBIA TpUMEp MpernojaBaTelis, IEMOHCTpAallMI0 UM B 00pa3oBaTeIbHOMN
JESATEIBHOCTH U OOIIEHUH ¢ OOYyYarolMMHUCS 3a paMKaMu 0Opa30BaTENbHOrO Mpollecca
BBICOKOM 0011Ie# 1 PO eCCUOHATILHON KYJIbTYPHI.

Peanuzanusi BOCIUTATENBHOTO MOTEHIMATIA JUCHUILUIMHBI HA Y4EOHBIX 3aHSTHUSIX
HaIlpaBJICHa Ha MOJIJiep)KaHue B YHUBEPCUTETE €IMHON pa3BUBarolei oOpa3oBaTeIbHON U
BOCIIUTATENBHOM cpeabl. Peanuzanys BOCIUTATEIbHOIO MOTEHINAIA JUCHUAILUINHBI B X0OJI€
CaMOCTOSITENIbHOM ~ pa0OThl  OOYYalOIIMXCS ~ CHOCOOCTBYET  pa3BUTHUIO B HHX
[EeJIeYCTPEMIEHHOCTH, MHUIIMATUBHOCTH, KPEATUBHOCTH, OTBETCTBEHHOCTH 32 PE3YJIbTaThl
CBOEl paboThl — KadecTB, HEOOXOAMMBIX JJIsi YCICIIHOW COUUANU3ANN U
poheCCHOHAIBHOTO CTAaHOBJICHUS.

7 MOH] OLEHOYHBIX CPEACTB /JJsi NMPOBeAeHUsS] MPOMEKYTOYHOH ATTeCTANUH
o0yuyarmuxcsi Mo JUCHUNINHE

7.1 IlepeyeHb KOMIETEHUMI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHUS B
npouecce 0CBOCHUSI OCHOBHOM NMpo(eccnoHaIbLHOI 00pa30BaTeIbHON MPOrPaMMBbI

Tabmuna 7.1 — Dtansl GopMUPOBAHUS KOMITETEHIIHI

Kon n HanMeHOBaHME KOMITIETCHITUN | DTanbl™ (hOPMUPOBAHUS KOMIIETEHIIUNA
Y AUCHUTLIUHBI (MOYJIN ) MIPAKTUKH, TIPU U3YICHHUH/
MTPOXOXKJACHUH KOTOPBIX (hOPMUPYETCs TaHHAS KOMITCTCHITUS
HadaJILHBIN OCHOBHOI 3aBEpIIAOIINI

1 2 3 4

OIIK-3 HNudopmaruka Crpoenue BoruncnurenbHble

Cnoco6eH MPUMEHSITh pacyeTHO- BEICCTBA METOAbI B XUMUHU

TEOPETHYECKUE METOIbI JJIs

W3yYEHUSI CBOMCTB BEIIECTB U BrruncnurensHbIC

MIPOLIECCOB C UX YYACTUEM C METOJIbI B XUMHH

KCIOJIb30BAHUEM COBPEMEHHOM

BBIYHCIUTEIEHON TEXHUKH

OIIK-5 OcHoBEl mnoucka U | BerauciaurenbHele | BeramcianTelbHEBIC

Cnoco0OeH UCIoIb30BaTh CHCTEeMAaTU3aluu METOJIbI B XUMHH METOJIbI B XUMHH

CYIIECTBYIOIINE MPOTPAMMHBIC Hay4HO-

IPOAYKTH M UH(OPMAIIMOHHBIE 0a3bl | TEXHHUYECKOU

JTAHHBIX TSl peIIeHUs 3a/1a4 nHpopmarun

poeCCHOHATBHOM IeATELHOCTH C

Y4E€TOM OCHOBHBIX TpeOOBaHUH Nudopmaruka

MH(POPMAIIMOHHOHN 0€301MacHOCTH
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7.2 OnucaHue mnokKa3atejeil M KpHUTepHeB OLCHUBAHMA KOMIETEHUMI Ha
Pa3IM4YHBIX dTanax ux GopMUpPOBaHMs, ONTMCAHME LKA OLCHUBAHUS

Tabmuna 7.2 — IlokazaTenun W KpPUTEpUU OLICHUBAHUA KOMIIETEHIMH, IIKaja
OLCHUBAHUS
Kon ITokazarenu Kputepuu u mikaia olieHMBaHUSI KOMIETEHIINI
KOMIICTCHIN | OUCHUBAHWA [Toporosbiii [IpoaBuHYTHII Bricokuii ypoBeHb
1/ 9Tan KOMIICTCHIMH | ypoBeHb YPOBEHB («OTIHYHOY)
(vkasvieaem | (UHOUKAMOP®L | («ymOBIETBOPUTENBHO | (XOPOLION)
csl Hazeauue | O0CMUNCEHUs. )
samana u3z KomMnemeHyutl,
n.7.1) 3aKpenieHHbvle
3a
OUCYUNTUHOTL)
1 2 3 4 S)
OIlK-3 OIIK-3.1 3namo: 3namu: XOpOIIIO 3namu: OTINYHO
HavaneHbIA, | [IpumensieT HEJOCTAaTOYHO OCHOBHBIC BH/IBI OCHOBHBIC BH/IbI
OCHOBHOI, TEOPETUYECKHE | XOPOILO OCHOBHBIE MOJIETTUPOBAHUS MOJIETTUPOBAHUS
3aBepIIaroNl | U BUJIbI MOJICTTUPOBAHUS | XUMUYECKOM XUMHUYECKOU
ui MOJIYSMITUPUYE | XUMHUYECKOMN HaAIpPaBJIEHHOCTH HaAIPaBJIEHHOCTH
CKHE MOJICIH HATPABICEHHOCTH Ymems: xoporo Ymems: na BBICOKOM
IIPU pelIeHUN Ymems: UCIIOJIb30BaTh YpOBHE HCIOIb30BaTh
3ama4y HEJO0CTaTOYHO TEOPETUIECKHE U TEOPETUIECKHE U
XUMHUYECKON XOpOIIO SMIUpPUUYECKUE SMIIUPUYECKHUE METOIBI
HATPaBIEHHOCT | UCIOJIb30BATh METOIbI TIPU MIPH PEIICHUU 3329
U TEOPETUYECKHE U pelIeHnu 3a1au XUMHUYECKON
IMIUPUUYECKUE XUMHUYECKOU HAPABIEHHOCTH
METO/IbI TP PEIICHUN | HAIIPABICHHOCTH Bnaoems (uru Hmemo
3a/1a4 XUMUYIECKOM Bnaoempw (wru | onetm
HaAIpPaBJIEHHOCTH Hmemo onvim | 0eAmenbHOCmu):
Bnaoemo (unu odeamenpbHOCMU): po(hecCuOHATEHBIMU
Hmemsb onvim CpEeIHUMU HaBbIKaMU
oesamenpbHoCmu): HABBIKAMU UCTIOJIb30BaHUS
HEJ0CTaTOYHBIMU UCIIOJIb30BaHUs CYILIECTBYIOIINUX
HABBIKAMU CYIIECTBYIOIINX MOJIEJIeH MPU pelICHUH
HCHOJIL30BAHUS MoJieen MpH | 3aJ1a4 XUMHYECKON
CYIIECTBYIOIIHNX perieHnn 3a/la4 | HAMPaBICHHOCTH C
MoJenel mpu XUMHUYECKOU IIOMOIILIO
pelIeHnH 33129 HATPABICHHOCTH BBIUMCITUTEILHOM
XUMHUYECKON MOMOIIbIO TEXHUKHU
HAIPaBIEHHOCTHU C BBIUMCITUTEIHLHOM
MOMOIIbIO TEXHUKHU
BBIUMCITUTEIIBHON
TEXHUKHU
OIIK-3.2 3namp: 3Hamp: XOpOIIO 3namp: OTIMYHO
Hcnoneiyet HEJ0CTaTOYHO OCHOBHBIE BH/IbI OCHOBHBIE BH/IbI
CTaHIapTHOE XOpOIIIO OCHOBHBIE CTaH/IapTHOTO CTaH/IapPTHOTO
IPOrpaMMHOE | BUJbI CTAHAAPTHOTO POrpPaMMHOTO POrPaMMHOTO
obecrnieueHue POrPaMMHOTO obecrnieueHus obecrnieueHus
U pelIeHUN o0ecrnieyeHus Ymems: xopomio Ymemp: na Bricokom
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Kon ITokazarenu Kpurepun n nikana onieHMBaHUsI KOMIIETEHIUI
KOMIICTCHIIA | OLICHUBaHUA [Toporossrit [IponBunyTHIN Bricokuii ypoBeHb
1/ oTan KOMIETEHIMH | ypoBeHS yYpOBEHb («OTITUYHOY)
(vkasvieaem | (UHOUKAMOP®L | («ymOBICTBOPUTEIBHO | (XOPOLION»)
csl Hazeanue | O0CMUNCEHUs. )
amana u3z KOMnemeHyutl,
n.7.1) 3aKpenieHHbvle
3a
OUCYUNIUHOU)
1 2 3 4 5
3a1a4 Ymems: MPUMEHSITh YpOBHE MPUMEHSATH
XUMHUYECKOU HEJ0OCTATOYHO porpaMMHOE porpaMMHOE
HAIPAaBJIEHHOCT | XOPOIIO MPUMEHSTh obecrnieueHue mpu o0ecrnieueHue npu
u [IpOrpaMMHOE U3y4EHUU CBOMCTB U3Y4YCHUU CBOMCTB
o0ecrnieueHue mpu BEIIECTB U BEIIECTB U MPOLIECCOB
U3Y4YEHHUH CBOICTB IIPOLIECCOB € UX C UX y4acTHUEM
BEILIECTB U MPOIECCOB | yYaCTHEM Bnaoems (uru Hmemo
C UX y4acTHEM Bnaoemso (unu onvim
Braoemo (unu Hmemo onvim oessmenvHOCmuU):
Hmemp onvim oesamenvHoOCmu): npodeccuoHaTbHBIMU
oeamenpbHOCmu): CpEIHUMU HaBBIKaMU pabOTHI Ha
HEJ0CTaTOYHBIMU HaBbIKaMU pabOThI COBpPEMEHHOI
HABBIKAMU pa0OTHI HA | HA COBPEMEHHOM BBIUMCITUTEILHOM
COBPEMEHHOM BBIYHMCIIUTEIIbHON TEXHUKE CO
BBIUMCITUTEIHLHOM TEXHHKE CO CTaHIapTHBIM
TEXHHKE CO CTaHIapTHBIM IPOrpaMMHBIM
CTaHIapTHBIM POrPaMMHBIM o0ecrieyeHreM Ipu
IPOrpaMMHBIM o0OecrieyeHUeM MpH | pelIeHUH 3a/1a4
o0ecrieyeHreM Ipu peuieHuu 3aaa4y XUMHUYECKOU
pelIeHnu 3a1au XUMHUYECKON HAIpPaBJIEHHOCTH
XUMHUYECKOU HATPABIEHHOCTH
HAIPaBJIEHHOCTH
OIIK-5 OIIK-5.1 3namop: 3unamp: XOpOILIO 3namp: OTIMYHO
HavyalbHblM, | Mcnons3yer HEJ0CTATOYHO coBpeMeHHbIe | T- coBpeMeHHbIe | T-
OCHOBHOM, COBpPEMEHHBIE coBpeMeHHbIe | T- TEXHOJIOTHH, TEXHOJIOTHH,
3aBepmiaronl | IT-TeXHOIOTUN | TEXHOJIOTHUH, POrpaMMHbIE POrpaMMHbIE
um npu coope, IIPOrpaMMHBbIE IPOAYKTHI M 0a3bl IPOAYKTHI M 0a3bl
aHaiuse, MPOIYKTHI U 0a3bl JTAHHBIX JAHHBIX
o0paboTke u JAHHBIX Ymemp: xopomo Ymems: na BricoKOM
NIPEACTABICHUHN | Ymemb: coOuparsb, yYpOBHE COOMPATH,
uH(popMaIuu HEJIO0CTaTOYHO aHAIM3UPOBATH U aHAIM3UPOBATH U
XUMHUYECKOTO XOPOIIIO COOMPATH, o0pabaThIBaTh o0pabaThIBaTh
npoduns aHATM3UPOBATH U IKCIIEPUMEHTATBHBIC | SKCTIEPUMEHTAIbHBIE
o0pabaThIBaTh JTAHHBIE C TAHHBIE C
OKCIIEPUMEHTAJbHBIC | MPUMEHEHUEM MPUMEHEHHEM
JAHHBIE C nH(pOpPMaAITMOHHBIX WH(pOpPMAITMOHHBIX
NIPUMEHEHUEM TEXHOJIOTUH JJIs TEXHOJIOTUH JJIs1
MH(GOPMaLMOHHBIX aHanMsa aHaJIM3a XUMUYECKUX

TEXHOJIOTUH IS
aHaJIN3a XUMHYECKUX
CHCTEM U IIPOILIECCOB C

XUMHYECKHUX CUCTEM
U IIPOLIECCOB C UX
y4acTHEM

CUCTEM U TIPOLIECCOB C
UX y9acTHEM
Bnaoemov (unu Hmemo
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Kon ITokazarenu Kpurepun n nikana onieHMBaHUsI KOMIIETEHIUI

KOMIICTCHIIA | OLICHUBaHUA [Toporossrit [IponBunyTHIN Bricokuii ypoBeHb

1/ oTan KOMIETEHIMH | ypoBeHS yYpOBEHb («OTITUYHOY)

(vkasvieaem | (UHOUKAMOP®L | («ymOBICTBOPUTEIBHO | (XOPOLION»)

csl Hazeanue | O0CMUNCEHUs. )

amana u3z KOMnemeHyutl,

n.7.1) 3aKpenieHHbvle

3a
OUCYUNIUHOU)
1 2 3 4 5

UX y4acTHEM Bnaoemo (unu | onvim
Bnaoems (unu | Hmemo onvim | dessmeabHOCHmU):
Hmems onvim | 0eamenbHoOCmu): npoeccuoHaTbHBIMU
oesamenpbHoOCmu): CpEIHUMU HABBIKAMU
HEJ0CTaTOYHBIMU HaBbIKaMU UCIIOJIb30BaHUs
HABBIKAMU UCTIOJIb30BaHUS COBPEMEHHBIX
UCIIOJIb30BaHUs COBPEMEHHBIX MPOrPaMMHBIX
COBPEMEHHBIX MPOrPaMMHBIX MIPOJYKTOB u
IIPOrPaMMHBIX IIPOJYKTOB U | ”HPOPMALMOHHBIX 0a3
MPOJYKTOB U | “”HGOPMALIMOHHBIX JMaHHBIX JUISL pelleHus
UH(OPMAIMOHHBIX 0a3 JaHHBIX JUIS | 33424 XUMHYECKOTO
0a3  JaHHBIX YIS | peIICHUS 3ama4 | mpoduias € y4deToMm
pereHus 3a7a4 | XUMHUYECKOTO OCHOBHBIX TpeOOBaHUI
XUMHUYECKOTO npodmisi ¢ y4eroM | HHGOPMAITMOHHON
npopmwis € y4eTOM | OCHOBHBIX 0€3011aCHOCTH
OCHOBHBIX TpeboBaHMt
TpeOoBaHUI UH(POPMALIMOHHOM
nH(}OpMaAITMOHHOM 0e30macHOCTH
0€3011aCHOCTH

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSl WJIM WHbIE MaTePHAJIbI, HEOOXOAUMBbIE
MJI OUEHKHM 3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA [IeATEeJbHOCTH,
XapaKTepPU3yIIUX 3Tanbl (OPMHUPOBAHUS KOMIIETEHIMA B Mpomecce OCBOEHMS
OCHOBHOM npodeccnoHATBLHON 00pa30BaTEeJIbHON MPOrPaMMbI

Ta6nuna 7.3 - [acmopT KOMIUIEKTa OIIEHOYHBIX CPECTB JIJIsl TEKYIEr0 KOHTPOJIS

YCIIEBA€MOCTH
Pazgen (tema) | Kon Texunonoru | OLEHOYHBIE CPEICTBA Ornucanue

Ne | IUCHUIIIIMHEI KOHTPOIU- | A HanMeHoBa | NeNe 3amannit IIKaJI

/i pyemoit dbopmupoBa | Hue OILICHUBAHHUS

KOMITE- -HUS
TEHIIUH

(mm @
YacTH)

1 Bennunnsl, OIIK-3 Jlexmus T 1-20 CoriacHo
OIHMCHIBAIOIIUE Jlaboparop | JIP1 1-15 Ta01.7.2
AJEMEHT Has pabora
nporecca [Tpaktuyec | I131 1-15

KO€ 3aHsTHE
CPC P(MVY-6) 1-10
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Pazmen (tema) | Kon Texnonoru | OueHOYHBIE CPEICTBA

Ne | IUCHUIIIIMHEI KOHTPOIU- | A HauMmeHoBa | NeNe 3amanuit

/i pyemoit dbopmupoBa | Hue

KOMIIE- -HUSA
TEHIUU

(mm  eé
YacTH)

2 OCHOBBI OIIK-3 Jlexmus T 1-22
TEXHUYECKUX JlaGopatop | JIP2 1-4
pacueToB HbIE JIP3 1-12

paboThI JIP4 1-15
IIpaktnuec | I132 1-15
KHe 1133 1-15
3aHATHUS 1134 1-11
CPC )i 1-10

P 1-20

3 Meroabt OIIK-3 | Jlekuus T 1-28
MPUOTMKEHHBI Jlaboparop | JIPS 1-25
X BBIYHCICHUI HBIC JIP6 1-12

paboThI JIP7 1-15
JIP8 1-18
JIP9 1-15
[Tpaktnuec | I135 1-12
KHe 1136 1-18
3aHSATHUS 137 1-15
1138 1-15
CPC P 1-10

4 [Ipumenenue OIIK-5 Jlexmus T 1-12
MH(pOpPMaLHOH JlaGopatop | JIP10 1-14
HBIX HBIE JIP11 1-15
TEXHOJIOTUI paboThI JIP12 1-16
UL aHanu3a [Tpaktruec | 1139 1-18
XUMHAYECKHX KHe 11310 1-15
CHUCTEM 3aHSATUSA

CPC il 1-18

5 O6paboTka OIIK-5 Jlexmus T 1-27
IKCIIEPUMEHTAI Jlaboparop | JIP13 1-10
bHBIX JIAHHBIX HBIC JIP14 1-12

paboThHI
IIpaktnuec | I1311 1-14
KHe [1312 1-15
3aHATHS
CPC P 1-10

6 Pemenwne 3amau | OIIK-5 | Jlekuus T 1-12
XUMHYECKON Jlaboparop | JIP15 1-14
KMHETUKH Has paboTa

[Tpaktruec | I1313 1-15
KHe 1314 1-10
3aHSATHUS I1315 1-12

[1316 1-14

Omucanue
LIKaJjI
OLICHUBaHUA
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Pazmen (tema)
Ne | IUCHUIIIIMHEI
/1

Kon
KOHTPOJIU-
pyemoit
KOoMIIe-
TEHLIUU
(mm @
YacTH)

Texnonoru | OLEHOYHBIE CPEICTBA
s HauMmeHoBa | NeNe 3amanuit
dbopmupoBa | Hue
-HUSA
11317 1-12
CPC pil| 1-15

Omucanue
LIKaJjI
OLICHUBaHUA

IIpuMepsl TUIIOBBIX KOHTPOJIBHBIX 3aJaHUM IS IPOBEIACHUS

TEKYIIEro KOHTPOJISl YCIIEBaEMOCTH

Bormpocs B TectoBoit hopme mo pazaeny (teme) 1. « BeTuduHbI, OMUCHIBAIONINE YIEMEHT

mponeccan:

1 Kak Ha3pIBaeTCsl XapaKTEPUCTHKA OJHOTO W3 CBOWCTB (PU3MUECKOr0 00BEKTa, MOJ KOTOPHIM
MOHUMAETCsd (U3MYECKOE SIBICHUE WU TMPOIECC, B KAYeCTBEHHOM OTHOIICHUHM OOIas MHOTHM
¢u3znyeckuM o0bEKTaM, HO B KOJIMUECTBEHHOM OTHOUIEHUH WHIAUBUAYAIbHAS ISl KQXKJI0T0 00beKTa?

a) €IUHULBI U3MEPEHMUS;

0) pusnueckas BeIMYMHA,

B) pa3MEpPHOCTb;

T') 3HAYCHHE.

2. I[.H}I KaKuX BCJIIMYUH IIPABOMOYHBI OIICPpAIIUU CIIOKCHUA U BBIYUTAHUS?

a) aKTUBHBIX 0) OCHOBHBIX
B) aJITUTUBHBIX T') JOTIOJHUTEIbHBIX
3. YcnoBHO 3aBUCHMbIE (PU3MUYECKHE BETMUNHBI Ha3bIBAIOTCA ...
a) OTIOTHUTENFHBIMU 0) OCHOBHBIMU
B) 3aBUCUMBIMH T') TPOU3BOHBIMH

4. YCcI0BHO He3aBUCHUMBIC (DU3UUECKIEC BETUIHHBI HA3BIBAIOTCS?
a) aKTUBHBIMU 0) TOTIOJIHUTEITbHBIMU
B) 0e3pa3MepHBIMH T') OCHOBHBIMHU

5. ®u3nyecKkue BeIMYNHbI, OMMCHIBAIOIINE SHEPTETHUECKUE XapaKTEPUCTHKHU IPOIIECCOB

Ha3bIBAIOTCA ...

a) SHEPreTUYHBIMU 0) YSHEPTEeTUICCKUMHU
B) XapaKTEPU3YIOIMMHU IIPOLECC I') BEILIECTBEHHBIMU
6. YnopsnoueHHasi COBOKYITHOCTh 3HAY€HUH BEJIUYUHBI 3TO ...
a) pa3MepHOCTh 0) eUHHIIBI U3MEPEHUS
B) IIKaJja I') CHCTEMa Mep

KoHTposibHBIE BOITPOCHI 11 coOece1oBanms 1o pasneny (Teme) 3. «MeTo bl TpHOINKEHHBIX

BBIYMCIICHUI»

1. Kakoli TuI ccbutok He0OXOIUM JUIsl UCTIOJIb30BAaHUS B paCUETHBIX (hOpMysIaX NEPEMEHHBIX
BEJUYUH?

2. Kakoii Tun ccbutok He0OXOUM I UCTIOIBb30BaHUs B PaCUETHBIX (OpMysIax KOHCTAHT
(mapameTpoB pacyeToB)?

3. Kakue pacueTHble BEIMYMHBI U3MEHSIOTCS IIPU U3MEHEHUH 00beMa pacTBoOpa U rnouemy?

4. Kakue pacueTHble BEIMYMHBI HE U3MEHSIOTCSA IPU U3MEHEHUU 00beMa pacTBOpa U
noyemy?

5. Moxer nu BennuuHa PH pactBopa cuiIbHON KUCIOTHI OBITH Oouble +17?

6. MoskeT nu BenmmunHa PH pacTBopa CHIIBHON KUCIIOTHI CTaTh OTPHUIIATEIHHOMU?

7. MoryT 11 1pyrue pacueTHble BelInuuHbl (KpoMe pH) npuHUMaTh oTpuIaTeNbHbIE

3Ha4YeHUA?
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8. [Touemy HeNb3s UCTIONB30BATH TUIT AUArpamMmbl «I papuk»?

9. MO3KHO JTU COETMHUTH TOYKU Ha Tpaduke TUHUSAMU?

10.  Mo’kHO JI1 UCTIONIL30BATh Ha rpaduKe CTIaKeHHbIE COSTUHUTEIbHBIC JIMHUN?

11.  Mo’XHO JIM UCTIOJIb30BaTh TAKYIO PACUETHYIO TaOJIUILY JIJIsl ABYXOCHOBHOM CHIIBHOM
KkucnoThl? Ecnu 1a, To Kak Hy)KHO MOIU(UIIUPOBATh pacueTHbIC (OPMYIIbI?

12, MO’XHO 71 UCTIOJIb30BaTh TAKYIO PacUeTHYIO TaOIUITy JJIs pacuera PH pacTBopa CHIBLHOTO
ocHoBanus? Ecnu fa, To Kak HY)KHO MOIU(DUIIMPOBATH pacueTHbIC (HOPMYITBI?

13. MO’XHO 1 UCTIOJIb30BaTh TAKYIO PACUETHYIO TaOIHUITy /ISl pacuera PH craboit KucmoTsl
wim cnaboro ocHoBaHusA? Ecnu 1a, To Kak HY)KHO MOAU(DHUIIMPOBATH pacdeTHbIe (hopmyInbI?

14,  Kak u3amMeHuTh napameTpbl GOpMaTUPOBAHUS TEKCTA B STUCiKax TadmIl?

15.  Kak u3MeHHuTh napameTpsl (opMaTUPOBAHUS YUCEN B siueiikax Tabmui?

16.  Kak u3amMeHHUTH mapaMmeTpbl GOpMaTUPOBAHUS PSAIOB TAaHHBIX HA AHarpammax?

17. Kaxk n3meHuTh auana3zoH UCXOIHBIX JaHHBIX JUIS psAlla JaHHBIX U JUarpaMMbl B 1IEJI0M?

18.  Jlyisg yero Hy)XKHO PyYHOE yKa3aHHE MUHUMAJIBLHOTO W/WJIM MaKCUMAJIbHOTO 3HAYCHHS Ha
ocsix?

19. CKoJIbKO 3HAYAIMUX U(P UMEETCs B UCXOIHBIX JIAHHBIX (3HAYCHUS TUIOTHOCTH
pacTtBopoB)?

20. CxkoJibKO 3HaYaImmX UQp ciaemayeT oCTaBIsITh B Pe3yJIbTaTax pacueToB?

Tewmsbl pedeparoB mo pazaeny (teme) 1. «BennunHb, ONMMCHIBAIOIINE 3JIEMEHT MPOIIECCay
1. OcHOBHBIE (PU3UYECKUE BETUUNHBIL.

2. Metpuyeckas cucrema mMep.

3. CucteMbl eAMHUL PU3UUECKUX BEITHYHUH.

4. Cucrema CI'C.

5. Cucrema MTC.

6. Cucrema MKI'CC.

7. Cucrema MKCA.

8. BHecuctemHuble enuHuipl OB.

9. MexyHapoiHasi CHCTEMa €THHHUII.

10. EnuHuUIb], UMEOIIHE CTICIHATbHBIC HANMEHOBAHHSI.

Tewmbl moknan0B 1O pasaeny (Teme) 2. «OCHOBBI TEXHUUECKHX PacUeTOBY
1. I'paduyeckuii metos.

2. Meton cpenHUX.

3. Meron Hanmenbmux kBaapaTos (MHK).

4. HomorpaMMsI ¥ UX KJ1acCH(UKaus.

5. HomorpaMmsbl 13 BEIpaBHEHHBIX TOYEK.

6. CeT4aTbie HOMOTPAMMBI.

7. TpancnapaHTHass HOMOTrpaMMma.

8. [IpuOimKxEHHBIE HOMOTPaMMBI.

9. Homorpammsl ¢ napajuiebHbIMU (PYHKIIMOHAJIBHBIMU IIKAJIaMH.
10. HomorpaMmbl ¢ HaKJIOHHBIMU IITKAJIaMHU.

HOHHOCTBIO OILICHOYHBIC MaTepI/Ia.HBI 1 OOCHOYHBIC Cpe,Z[CTBa JJI HpOBeI[eHI/I}I TeKyH_IeFO KOHTpO.H}I
YCIIEBAEMOCTH MpeacTaBieHbl B Y MM 1o gucuuiinae

Tunoskle 3a7aHus TSI MPOBEACHUS TPOMEKYTOUHON aTTECTAIIUU O0YJIarOITUXCS

IIpomesxcymounas ammecmayus MO TUCHUIUIMHE MPOBoaUTCsA B (opme 3auera (4 cemecTp) u
ak3ameHa (5 cemectp). OHM IPOBOASATCS B BUJIE KOMIIBEOTEPHOTO W/HITH OJIAHKOBOTO TECTHPOBAHHSL.
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JlJiss TeCTUPOBAHUS UCIIONB3YIOTCS KOHTPOJIbHO-I3MepuTenbHbie Marepuanbl (KUM) — 3aganus B
TECTOBOH (opMe, cocTaBisronue OaHk TecToBbIX 3amaHuii (BT3) mo aucruminHe, yTBEp)KICHHBIA B
YCTaHOBJICHHOM B YHUBEPCHUTETE MOPSIKE.

[IpoBepsieMbIMM Ha TPOMEXKYTOUHOM aTTECTAllMM B3JEMEHTaMU COJIEp)KaHUs SIBISIOTCS TEMbI
TUCIUIUIMHBI, YKa3aHHbIE B pasfene 4 HacTosmledl mporpammbl. Bce TEMBbI TUCIUIUIMHBI OTPaKEHBI B
KHWM B paBubix pomsix (%). BT3 Bkiatodaer B cebst He MeHee 100 3aanuii M MOCTOSIHHO TOTIOJIHSETCS.

J1is TpOBEPKHU 3HAHUI NCTIONB3YIOTCS BOTIPOCHI M 33IaHUS B Pa3IMYHBIX (hopMax:

-3aKPBITOH (C BEIOOPOM OJIHOTO MJTH HECKOJIBKHUX MPABUIBHBIX OTBETOB),

- OTKPBITOH (HE0OXOIUMO BIIHUCATH IPABHIBLHBIN OTBET),

- Ha yCTaHOBJICHHE MTPABHIIbHOM MOCIEe10BaTEIbHOCTH,

- Ha YCTAHOBJICHUE COOTBETCTBHUS.

Vmenus, Hasviku u Komnemenyuu TPOBEPSIOTCA C TMOMOLIBIO 3a7ad (CUTYallMOHHBIX,
MPOU3BOJICTBEHHBIX WJIM KEHCOBOr0 XapakTepa) M pa3IMyHOTO BHAA KOHCTPYKTOpoB. Bce 3amaun
SBIIAIOTCSI. MHOTOXOAOBbIMH. HekoTopble 3amaun, MpOBepsIONINEe YpOBeHb C(HOPMUPOBAHHOCTH
KOMIIETECHIIMH, SABJISIOTCS MHOTOBAPUAHTHBIMU. YacTh yMEHUWW, HAaBBIKOB W KOMIIETEHLUHHW NPSMO HE
oTpakeHa B ((OPMYJIHMPOBKAX 3a7a4, HO OHU MOTYT OBITh MPOSIBJIIEHBI 00YYaOIIUMHUCS [IPH UX PELICHUH.

B kaxneii BapuanT KHMM BrirodaroTcsl 3aaHHs 1O KaKIAOMY IMPOBEPSIEMOMY DJIEMEHTY
COJIep’KaHusl BO BCEX MEPEUYHUCIIEHHBIX BbIIIE (opMax M Pa3HOrO YPOBHS CIOKHOCTH. Takoi (opmar
KMM mno3Bonsier 00beKTUBHO OMPEACTUTh Ka4eCTBO OCBOSHHUS OOYYaIOIIMMHUCS OCHOBHBIX DJIEMEHTOB
coJiep>KaHusl AUCLIUIUIMHBI M YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIIUH.

[IprMepbl TUMOBBIX 3aAaHUN JJIs1 TPOBEICHUS
MIPOMEKYTOUYHOM aTTeCTaIllui 00YJarOIIUXCS

3ananue B OTKPHITO (hopMme:

1. Moxet i BenuunHa pH pacTBopa CHIIBHOM KUCIOTHI OBITH O0JbIe +1? MoeT i BeTnunHa
pH pacTBopa CUIBHOM KUCIOTHI CTaTh OTPULIATENBHOW? MOTrYT 1M Ipyrue pacueTHbIE BEIUYUHBI (KpOMe
pH) npuHUMAaTE OTpUIIaTEIBHBIC 3HAYCHUS?

2. MOXHO JI1 COeAMHUTH TOUKU Ha rpaduke TMHUAMHI? MOXKHO JIM UCTIOJIb30BaTh Ha Tpaduke
CTJIa)KEHHBIE COCAMHUTEIIbHBIC JTMHUN?

3. Kak u3MeHuTh napameTpsl ((OpMaTUPOBAHUS PAIOB JAHHBIX HA Auarpammax? Kak u3MeHHUTH
IUana3oH NCXOIHBIX NaHHBIX JJIA Psla JaHHBIX U AMarpaMMbl B LIEJIOM?

3ajaHue B 3aKphITOHN opMme:

1 Kakue TUIBI 3KCTIEPUMEHTOB MOTYT OBITh MCIOJIB30BAHBI I UCCIIECAOBAHMS CBOMCTB
XUMHYECKOM CUCTEMBI M TPOTEKAOIIUX B HUX MPOIECCOB?

a) IPOBOJUMBIN B KOMITBIOTEPHOM J1a00paTOpuu C UCIOJIB30BAHUEM PEAKTHUBOB U JIAOOPATOPHOTO
0o0opyIOBaHUS;

0) IPOBOJMMBII B XUMUUYECKOH JIAOOPATOPUH C UCTIOIH30BAHUEM PEAKTHBOB U TaOOPaTOPHOTO
00opyIOBaHUS;

B) IPOBOAMMBIH C HCIIOJIb30BAHHEM CPEACTB U3MEPUTEIBHON TEXHUKU U (PU3HUECKUX MOJeneit
CBOWCTB U IIPOIIECCOB;

T') IPOBOJUMBII C UCTIOIb30BAHUEM CPEJICTB BHIYUCIUTEIBHON TEXHUKHA U MaTEMAaTHYECKIX
MOJIEJIEN CBOMCTB U MPOIIECCOB.

2. Kaxoii aTan npoBeieHNs BBIYUCIUTEIBHOTO SKCIIEPUMEHTA SIBIISIETCS IEPBBIM?

a) CTPYKTYpHUpOBaHHUE JAHHBIX JJIsi IOCTPOCHHUS PACUETHBIX TAOJIHII,

0) cocTaBieHre MaTEMaTHYECKOI MO/IETH CBOMCTB XMMUYECKHX O0BEKTOB UJIH MPOTEKAIOIINX B
XUMHUYECKOHN CHCTEME IIPOIECCOB;

B) ONMCAHNE XUMHUYECKOM MOCTAaHOBKH 3a]1auH;

T') COCTaBJIEHUE PACUYECTHBIX (HOPMYIT JIEKTPOHHBIX TAOIHII.
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3. Kakue npuembl HCMIONB3YIOTCS TIPU PeaTi3allii TPOSKTUPOBAHUSI CTPYKTYPBI paCUeTHON
Ta0IUIEI?

a) CTPYKTYpPHUPOBAHHE JAHHBIX B TaOIHUIIAX;

0) 00s13aTeNTbHOE HATMYKE TTOATHUCEN K TueiKaM M CTOJI0IaM UCXOIHBIX U PACUETHBIX JaHHBIX;

B) YIIPOIIIEHHUE MEPBOHAYATHLHOTO BBOJIAa PACUETHHIX (hOPMYIT;

T') YOPOIIEHUS UHTEPITPETAIIUHU TIOJTYICHHBIX PE3yJIbTaTOB.

4. Kakue BUBI BEIMYUH HE OyIyT XPAHUTHCS B T€X MM MHBIX CTPOKAX, CTOJIOIAX UITU OTACIbHBIX
sTAeKaxX pacyeTHOW TaOIHUIThI?

a) KOHCTaHTHI; 0) mepeMeHHbIe; B) HE3aBUCHMEIC, T') MapaMeTphl.

5. [Ipotonus — 370...:

a) Mpolecc Mepeadn MEKTPOHOB MEXKAY PACTBOPEHHBIM BEIIECTBOM M PACTBOPUTEIICM;

0) pa3oXKeHHE 3TOTO BEIIECTBA ¢ 00pa30BaHUEM HOBBIX COSAMHEHUN U BOJIBI;

B) TIpOIIECC MepeIayu MPOTOHOB H+ MeX Ty pacCTBOPEHHBIM BEIIECTBOM U PACTBOPHUTEIIEM;

T') HET MPaBUJILHOTO OTBETA.

3ajiaHNe Ha YCTAHOBJIEHUE IPABUIIBHOM MOCIEA0BATEIBHOCTH:

VYKaxxuTte 1nociaea0BaTeIbHOCTh, KAK Pa3MECTUTh MOAMKUCH C HA3BAHUSIMU PSIJIOB JaHHBIX B
JIETeH/1€ TUarpaMMBbl:

1. lllenkHUTE AUArpaMMy.

2. YcranoBute Quiakok «J[00aBUTH JIETCHIY».

3. Beibepute 0003HauEHUE B CIIHCKE «DIEMEHTHI JISTEH/IBI (PSAIbI)» U HAKMHUTE KHOIIKY
«MI3MEHUTHY.

4. lllenkHuTE AUArpaMMy.

5. HaxkxmuTe KHOIKY «3JIEMEHTHI THarpaMMbl» BO3JI€ TaOIHIIbI.

6. Haxxmurte kHONIKY «@UIBTPBI IMarpaMMbD) pAIOM C JUarpaMMON, a 3aTEM ILEIKHUTE
«BbIOpaTh naHHBIEY.

7. B none «Mms psia» BBEAUTE HOBBIN 3JIEMEHT JIETCH/IBI.

8. Teneps Ha TUarpamme oToOpakaeTcs JereHaa.

9. Haxxmure kHonky «OK».

a)2,7,4(1),9,3,1(4), 6,5, 8; 6)1(4),3,5,7,9,8, 6, (1), ;

B) 4(1),5,2,8,1(4),6,3,7,9; r)5,3,1(4),7,9,4(2), 2, 8, 6;

KoMmneTeHTHOCTHO-OpUEeHTUPOBaHHAS 3a/1aya:
PaccuuTaTh MIOTHOCTH p KHAKOCTH, eciin ee Macca P paBHa 4,5458 1, a 00bem V=4,84 cm3 (B
3aIMCH YUCel Bce HU(PbI BEPHBIE B IIMPOKOM CMBICIIE), HATH MOTPEIIHOCTD Pe3yibTaTa.

7.4 Metoanueckue MaTepHaJIbl, ONpeaessonue Npoueaypbl OeHUBAHUSA
3HAHUH, YMEHUI, HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOLIUX ITAllbI
(¢hopMupoBanus KoMIeTeHIUN

[Ipotienypsl OlleHUBaHUS 3HAHWUHN, YMEHUN, HABBIKOB M (WJIH) OTBITA IESITEIbHOCTH,
XapaKTEPU3YIOMINX ATanbl (OPMUPOBAHUSI KOMIETCHIINM, PETYIUPYIOTCS CICAYIOIMIUMHU
HOPMATHBHBIMH aKTaMHU YHHBEPCHUTETA:

— nosioxxenue I1 02.016-2018 O OanbHO-PEHTHHIOBON CHCTEME OIICHUBAHUS
pe3ynbTaTOB OOYYCHHS TO JIUCHUILIMHAM (MOAYJISIM) M TIPaKTHKaM IPU OCBOCHUU
oOy4JaronuMucs 00pa3oBaTeNbHBIX MPOTrpaMM;

— METOJMYECKHME YKa3aHWs, HCIOJb3yeMble B 00pa30BaTEIBHOM TPOIECCE,
yYKa3aHHBIC B CIIUCKE JINTEPATYPHI.
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Jst mexywezco konmpoas ycneeaemocmuy 10 TACLUUAILUINHE B PAMKax JEHCTBYIOLIEH
B YHHUBEpPCUTETE OaJJIbHO-PEUTUHIOBOM CHCTEMBI MPUMEHSETCS CICAYIOUINI MOPSIOK

HAYUCJICHUS OaJLJIOB:

Ta6nuna 7.4 — Iopsinok HauucaeHus 6amioB B pamkax bPC

MuHuMmanbHbIN 6at MaxkcuManbHbIi a1
dopma KOHTPOJIS
6amn IIpUMEYaHue 6amn IIpUMEYaHue
1 2 3 4 S)
6 cemecTp
Tecr 1. Jlekuus Nel. Bennuunsl, onuckiBatomue | 1 | Martepuan ycBoen | 2 | Marepuan ycBoeH
3JIEMEHT TIpolecca MEHee ueM Ha Oosee yeM Ha
50% 50%
Tect 2. Jlekuusa Ne2. OcHoBbl TexHuueckwx | 1 | Marepuan ycoen | 2 | Matepuan ycBOeH
pacyeToB MEHee YeM Ha Oosee ueM Ha
50% 50%
Tect 3. Jlekmus Ne3. Meroasl npubmmxennsix | 1 | Marepuan ycBoen | 2 | Marepuan ycBoeH
BBIYHCIICHUI MeHee ueM Ha Oosee yeM Ha
50% 50%
Jlaboparopnast  pa6ora  Nel.  ®dwusuueckme | 1 Beimonam, HO He 2 Beimonan n
BEJIMYMHBI ¥ €IUHUIIBI UX U3MEPEHUS 3aIUTUI 3aIUTUIT
Jlaboparopnas padota Ne2. Onpenencuue 1 | Bemonawun, HO HE | 2 Beimonuun u
KO2(DPUITMEHTOB SMITUPHUIECKUX (HOPMYIT 3aIUATHI 3aIATHI
I'paduueckuit meron. Metos cpennux. Meron
HAaUMEHBIINX KBaJPATOB
Jlaboparopnas pabota Ne3. [Toctpoenue 1 | Bemonawun, HO HE | 2 Beimonxun u
HOMOTpaMM 3alUTHII 3alUTUI
Jlaboparopnas padota Ned. MeTo b1 1 Boinonnun, Ho He 2 Breinonnun u
MPUOIMKEHHBIX BBIUHUCICHUHM B XUMUU U 3alUTHIL 3alUTUI
XUMHYECKON TEXHOJIOTUU
Jlaboparopnast pabota No5. [IpuGmmxkeHHbIC 1 Beimonam, HO He 2 Beimonan n
pelieHus 3aIUTUI 3aIUTUIT
Jlabopartopnast pabota Ne6. JIuneitnas u 1 Beimonam, HO He 2 Beimonan u
KBaJIpaTHYHAsI HHTEPIIOJISIINS 3aIUTUI 3aIUTUIT
Jlaboparopnas pa6ota Ne7. MccrnenoBanue 1 Beimonam, HO He 2 Beimonan n
AMIUPHUUYECKON 3aBUCUMOCTHU TETUIOEMKOCTH 3aIUTUIT 3aIUTUIT
BEIIECTBA OT TEMIIEPaTypPhl
Jlaboparopnas pabota Ne§8. UccnenoBanue 1 | Bemonawn, HO HE | 2 Beimonuun u
SMIUPUYECKOI 3aBUCUMOCTH BbIXO/a MPOIYKTA 3alUTHIL 3alUTUI
OT TEMTEPATYPHI U JaBICHUS
Jlaboparopuas padota Ne9. UccnenoBanue 1 | Bemonawn, HO HE | 2 Beimonuun u
BHYTpPEHHE HEJIMHEWHBIX IMITHUPUYECKUX 3alUTHIL 3alUTUI
3aBucuMoctel. Iloctpoenue n3orepmel
paBHOBECHS
[Ipaktuueckoe 3anarue Nel. Ilo3urmonHsie 1 Brimonan, HO He 2 Brimoaaun n
CUCTEMBbI CUHCIICHUS 3alUTHII 3alUTUI
IIpaktnueckoe 3amstue Ne2. Ompenenenue | 1 Beinonnun, HO HE 2 Beinonnun u
pa3zMepa 0CakJIAIoIUXCsl YACTHI] 3alUTHII 3alUTUI
[Ipaktuueckoe  3anstue  Ne3.  OcaxneHue 1 Brimonann, HO He 2 Brimoaaun n
TBEPABIX YACTHI[ B JKUAKOCTU MOJ JACHCTBHEM 3alUTHIL 3alUTUI
CHUJIBI TSDKECTHU
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MuHuMaNbHBIN 62T MakcuManbHBINA Oan
dopMa KOHTPOJIA
Oan puMeYaHue oan puMeYaHue
1 2 3 4 5
[Ipaktuueckoe  3ansatue  Ned.  Paznenenue 1 Brimonann, HO He 2 Brimoaaun n
reTepOreHHBIX CUCTEM 3alUTHII 3aIUTUI
IIpaxTueckoe 3aHATHE Nes. Tunossie | 1 Beinonnun, HO HE 2 Beinonnun u
XUMHUYECKHE pacyeTbl. Pacuer KoHIEeHTpauui u 3alUTHIL 3alUTUI
pH pacTBOpa CUIBHON KHUCIOTBI
[IpakTrueckoe 3aHATHE Nob6. Tunoseie | 1 Boinmonuui, HO He 2 Boinonaun u
XUMHUecKue  pacuerel.  Pacuer  creneHu 3aIIUTHII 3aIUTHI
MIPOTOJIN3A CIA0BIX KUCIOT
IIpaxTueckoe 3aHATHE Ne7. Tunossie | 1 Beinonnun, HO HE 2 Beinonnun u
XUMHYECKHE pacueTsl. Pacuer 3alUTHIT 3alUTUI
CTEeXHOMETPUYECKOTO  COCTaBa, M30bITKA U
HeJOoCTaTKa  peareHToB B HeoOpaTUMoOM
XUMHYECKON pEaKIuu
IIpaxTueckoe 3aHATHE Ne8. Tunossie | 1 Beinonnun, HO HE 2 Boinonnun u
XUMHYECKHE pacueThl. Pacuer KpUBOI 3alUTHIT 3alUTUI
TUTPOBaHMA  CJIA0Or0  OCHOBaHUS  cialoi
KHCJIOTOMN
CPC 4 Houns 8 Hons
MPaBUJIbHBIX MPaBUJIbHBIX
OTBETOB MEHEe OTBETOB OoJee
yeM 50% yeMm 50%
Uroro 24 48
[Tocemaemocthb 0 16
3auer 0 36
HUtoro 24 100
7 cemecTp
Tect l. Jlexuus Nel. IIpumenenne | 2 | Marepuan ycBoen | 4 | Marepuan ycBoeH
MH(OPMALIMOHHBIX TEXHOJIOTMH JJisi aHajau3a MEHee ueM Ha Oosee yeM Ha
XUMHYECKHX CHCTEM 50% 50%
Tect 2. Jlexmms No2. O6pabotka | 2 | Marepuan ycBoen | 4 | Marepuan ycBOeH
AKCIEPUMEHTAIbHBIX TAHHBIX MEHEE UeM Ha Oosee ueM Ha
50% 50%
Tecr 3. Jlekmus Ne3. Pemenwe 3amau| 2 | Marepuan ycBoen | 4 | Marepuan ycBoeH
XUMHYECKON KUHETUKU MEHee ueM Ha Oosee yeM Ha
50% 50%
Jlaboparopnast pabota Nel0. Jluneiinas u 1 Beimonam, HO He 2 Beimonan n
KBaJpaTUUHask UHTEPIIOJISIIUS 3aIIUTHII 3aIUTHIL
Jlaboparopnas pa6ora Nel 1. UccnenoBanue 1 Beimonam, HO He 2 Beimonan n
AMIMPUUYECKOHN 3aBUCUMOCTHU TEINIOEMKOCTH 3aIIUTHIL 3aIUTHIL
BEIIECTBA OT TEMIIEPATypPhl
Jlaboparopnas pabota Nel2. MccnenoBanue 1 Boinonnun, HO He 2 Breinonnun u
SMIUPUYECKOI 3aBUCUMOCTH BbIXO/a MPOIYKTA 3alUTHIT 3alUTUI
OT TEMIIEPaTyphl U TABJICHUS
Jlaboparopnas pa6ota Nel3. Jluneapuzamus 1 Beimonam, HO HE 2 Beimonan n
HEJTMHEHUHBIX SMIIMPUYECKUX 3aBUCUMOCTEM. 3aIIUTHIL 3aIUTHIL
DOMIupuyecKas OlEeHKa CKOPOCTH XUMUYECKOM
peakiumn
Jlaboparopnas pabota Nel4. ViccnenoBanue 1 Breinonnun, HO He 2 Breinonnun u
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MuHuMaNbHBIN 62T MakcuManbHBINA Oan
dopMa KOHTPOJIA
Oan puMeYaHue oan puMeYaHue
1 2 3 4 5
BHYTPEHHE HEJIMHEHHBIX YMIUPUUECKUX 3aIIUTHI 3aIUTHIL
3aBucumocTei. [loctpoenue n30TepmMbl
paBHOBECHSI
Jlaboparopnast pabota NelS. Uucnennoe 1 Beimonam, HO He 2 Beimonan n
pernieHre 0ObIKHOBEHHOTO AU((HepeHIINATBLHOTO 3aIIUTHII 3aIUTHI
ypaBHEHUS MEPBOT0 MOPSAKA METOIAMU Diliepa
IIpakTuueckoe 3ansatue Ne9. UucinenHoe 1 Beinonnun, HO HE 2 Beinonnun u
pelIeHne HENMHENHOrO YpaBHEHHs Ha IPUMeEpe 3AIUATHIT 3aIIUTHI
3a/1auu ONpEJICICHUS 3HAUCHUN CBSI3aHHBIX
(U3UKO-XMMHUYECKUX MTapaMEeTPOB
IIpakTnueckoe 3anarue Nel(. Yucnennoe 1 Beinonnun, HO HE 2 Boinonnun u
pelIeHre CUCTEM JIMHEHHBIX anreOpanyecKux 3AIUATHIT 3aIIATHI
YpaBHEHUI Ha MPUMEPE pacyeTa MaTepUaTIbHOIO
OaslaHca XUMUYECKHUX PEaKIIUi
[Ipaktnueckoe  3amstue Nell. UYwumcnennoe | 1 Beinonuui, HO HE 2 Boinonuui u
peleHre 3a/auM MOMCKa 3KCTpeMyMa (yHKIHUU 3aIIUTHII 3aIUTHIL
OJIHOM MEpPEMEHHOU
IIpakTnueckoe 3anarue Nel2. Yucnennoe 1 Beinonnun, HO HE 2 Beinonnun u
penieHne 3aJaui ONTUMAIBHOIO pacipeieeHus 3AIUATHIT 3aIIATHI
pecypcoB
[Tpaktrueckoe 3ansitue Nel3. Pemenune mpsmoi | 1 Boinmonuui, HO He 2 Boinonaun u
3ala4il  XMMHYECKOH KHHETHKU HeoOpaTuMon 3aIIUTHII 3aIUTHI
XUMHYECKON peaKiuu
IIpaktnueckoe 3anarue Nel4. Pemenue npsmoit | 1 Beinonnun, HO HE 2 Beinonnun u
3aladyl  XMMHUYECKOM KHUHETHUKH 0OpaTUMOMn 3AIUATHI 3aIIATHI
XUMHYECKON pEaKIuu
[Tpaktrueckoe 3ansitue NelS. Pemenune mpsmon | 1 Boinmonuui, HO He 2 Boinonaui u
3aJa49d XUMHYECKOU KMHETHUKHW MHOI'OCTaIUMHOU 3aIIUTHIT 3alUTHII
XUMHYECKON peaKiuu
IIpaktnueckoe  3anstue  Nel6.  Pemenne | 1 Beinonnun, HO HE 2 Beinonnun u
oOpaTHOM  3aJaydl  XUMHYECKOW  KHUHETHKHU 3AIUATHI 3aIATHI
MHOT'OCTaIUMHON XUMUYECKOW pEAKIIHUHU
[IpakTuueckoe 3anstue Nel7. Pemenue npsamoit 1 Beinonuui, HO He 2 BoinonHui u
3a/1a4 XUMUYECKOT0 PaBHOBECHUS 3aIIUTHII 3aIUTHIL
CPC 5) Houns 10 Hons
MIPaBUJIbHBIX MIPaBUJIbHBIX
OTBETOB MEHEe OTBETOB OoJee
yem 50% gem 50%
Uroro 24 48
ITocemaemocthb 0 16
DK3aMeH 0 36
HUtoro 24 100

s  npomesxxcymounot ammecmayuu oOyuaowuxcsi, TPOBOJUMON B BHUJE
TECTUPOBAHUS, HCIIOJB3YEeTCs ClEAyIollas METOJMKAa OLICHUBAaHUS 3HAHUM, yMEHUH,
HABBIKOB W (WMJIM) ONBITa jaestelbHOCTH. B kaxkaom Bapmante KM —16 3amanuit (15
BOITPOCOB U OJIHA 3a/1a4a).
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Kax b1l BepHBIN OTBET OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

— 3a7laHue B 3aKpBITON popme —20aia,

— 3aJlaHie B OTKPBITON (popme — 2 Gasna,

— 3aJjaHUe Ha YCTAHOBJICHUE MIPABUILHOM ITOCIICI0BATEIILHOCTH — 2 Oalia,
— 3aJjJaHue Ha YCTAHOBJICHUE COOTBETCTBUS — 2 Oasia,

— pelreHrne KOMIIETeHTHOCTHO-OPHUEHTUPOBAHHOM 3a/1auu — 6 6aJIoB.
MakcuMallbHOE KOJIMYECTBO OAJIJIOB 3a TeCTUpOBaHUEe — 36 OaslIoB.

8 IlepeyeHb OCHOBHOIi M /JONOJHHUTEJIbHOW Y4eOHOWl JUTEepaTyphbl,
HEe00X0AMMOI 17151 0CBOCHUS AU CUHUIIIMHBI

8.1 OcHoBHasi yueOHasi IUTEpaTypa
1. JIpecBsinanKOB, A.D. DTaoHBl (PU3MUYECKUX BEIWYUH [DIEKTPOHHBIN pecypc]:

yuebHoe mocobue / A.®. J[lpecBinnukoB, C.IO. CutnukoB, W.JI. Copokuna;
MunucrtepctBo  obpazoBanuss U Hayku Poccum, Kazanckuit — HalMoHanIbHBIN

WCCIICIOBATENIbCKUN TEXHOJIOTHYECKUM yHuBepcuteT. — Kaszanp: KazaHckuli HaydHO-
UCCIeI0BaTeNbCkuil TexHonorndeckuii yauepeuretr (KHUTY), 2013. — 144 c.: un., Tadm.
- Pexxum JIOCTyTa: 10 IIOIITHCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=258435 (nara obGpamienus: 22.12.2020). —
bubnnorp. B kH. — ISBN 978-5-7882-1444-3. — TekcT: 7€KTPOHHBIHI

2. MyxytauHaoB, A. P. OCHOBBI MOJCITMPOBAHUS M ONTHUMHU3AINHA MaTEPHAIOB H
nporieccoB B Microsoft Excel [DnextponHblii pecypc]: ydebHoe mocobue / A. P.
MyxytauHos, 3. P. Baxunosa, M. P. ®aiizynnnna; MunucTepcTBo 00pa3oBaHus U HayKu
Poccum; Kazanckuil HallMOHAJIBHBIN MCCIIEAOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET.
- Kazanmp: KHUTY, 2017. - 172 «c¢.: Ta6m., rpad., cxem.,, wmi1. - URL:
http://biblioclub.ru/index.php?page=book&id=560915 (mata oGpamenus: 11.09.2019). -
Pexxum poctyna: mns aBTop. moJib3oBateneid. - bubmuorp.: c. 166. - ISBN 978-5-7882-
2216-5: b. 11. - TekcT : 37eKTPOHHBIN.

3. 3akreiim, A.FO. OOmas XxuMuUecKass TEXHOJIOTHS: BBEJICHHEC B MOJCIMPOBAHUE
XUMUKO-TEXHOJOTHUECKUX MPOLIECCOB [DNEKTPOHHBIN pecypc]: yueObHoe mocooue / A.1O.
3akreiim. — 3-¢ u3m., mepepadb. m mom. — Mocksa: Jloroc, 2012. — 304 c. — (HoBas
YHUBEpCUTETCKass Oubimoreka). — Pexum gocrynma: mno mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=84988 (mara oGpamenus: 22.12.2020). —
ISBN 978-98704-471-1. — TekcT: 2MEeKTPOHHBIH.

8.2 JlonmoJIHUTeIbHAsl Y4eOHasi JJuTepaTypa

4. [peizun B.D. Mertponorus, CTaHAapTU3alUds U TEXHUYECKUE U3MEPEHUS
[Texcr]: yuebHOE ocobue. Ku. 1: Merponorus, ctanmaptusanus u ceprudukanus / B.O3.
Hpeitzun. - Kypck: KypekI['TVY, 2004. - 120 c.

5. Hpeitzun B.D. Mertponorus, cTaHgapTu3alus W TEXHUYECKUE H3MEPEHHUS
[DnmekTponHBI pecypc]: yueOHoe mocobume. Ku. 1: Metponorusi, crangapTuzamus u
ceprudukanus / B.D. Jlperizun. - Kypck: Kypck['TY, 2004. - 120 c.


https://biblioclub.ru/index.php?page=book&id=258435
https://biblioclub.ru/index.php?page=book&id=84988
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6. Cxuptnagze A. I'. Merpomnorusi, cranaaptuzanusi u ceptudukanus [Tekct]:
yuebnuk / A.I'. Cxuptnaaze, .M. Pagkeuu, C.A. CepreeB. - Crapoiii Ockon: THT,
2010. -539

7. CepreeB A.I'. Metponorus, ctanaaptuzanus, cepruduxanus [Tekcr]: yueOHoe
nocooue / M.B. Jlateiies, B.B. Tepereps. - M.: Jloroc, 2001. - 536 c.

8. Texnuueckue cpencrBa uamepenuit [Tekcr]: yueonoe nmocodue / A. C. I'onbiioB
[u np.]. - Crapsiid Ockoui: THT, 2013. - 264 c.

9. Ilpaktnueckuii kypc Excel 2000: [OnextponHsii pecypc]. - M.: Kupumn u
Medoawuii, 2000. - (CD-ROM).

10. T'ymepoB A. M. Maremarnueckoe MOJAEIUPOBAHUE XUMHKO-TEXHOJIOIMYECKUX
nporieccoB [Tekct]: yue6Hoe mocodue / A. M. I'ymepos. - U3xa. 2-e, mepepad. - CaHkT-
[TerepOypr: Jlanb, 2014. - 176 c.

11. Illeuyk B.Il. MogenupoBaHue METPOJIOTUUECKUX  XAPAKTEPUCTUK
MHTEJUICKTYaJIbHBIX U3MEPUTENbHBIX TTprOopoB u cucteM [Tekct]: / B.I1. llleBuyk. - M.:
®usmataur, 2011. - 320 c.

12. MaremaTu4eckoe MOJEIMPOBAHNE XUMHUKO-TEXHOJOTUUECKHX IMPOIIECCOB
[Tekct]: yae6Hnoe mocobue. - M.: KonocC, 2008. - 159 c.

13. 3axaposa A. A. Ilpornieccsl 1 anmapaTbl XUMHYECKOM TexHoJoruu [Tekct]. - M.:
Axanemus, 2006. - 528 c.

14. Tlpomecchl U amnmapaTtbl XHUMHUYECKOW TEXHOJIOTHMHU. SIBJICHUS TepeHoca,
MaKpOKHHETHKA, M01001e, MOJIeIUpoBaHue, npoekthupoBanue [Tekct] / mox pen. A. M.
Kyrenosa. T. 2: MexaHnnueckue U THApoMexaHndeckue npoueccsl. - M.: Jloroc, 2002. -
600 c.

15. Ckareuxkuit B. I'. Marematudyeckue wmetoanl B xumuu [Tekcr]. - M.,
TerpaCuctemc, 2006. - 368 c.

16. AnaGyxes I1. M. Ilogobue u MonenupoBanue B 3aiadax u npumepax [Tekcr].
Y.1/I1. M. AnaGyxes. - Kypck: KIIU, 1983. — 145 c.

17. Camapckuit A. A. Marematuueckoe moaenupoBanue [Tekct|: Mnen. MeTobl.
[Tpumepst / A. A. Camapckuit, A. [1. Muxaitnos. - 2-e uzna., ucnp. - M.: ®uzmatiur, 2005.
- 320 c.

18. Camapckmii A. A. Marematnueckoe wMoxaenupoBanue [Tekct] / A. A.
Camapckuii, A. [1. Muxaitnos. - 2-e usg., ucnp. - M.: ®usmatnur, 2001. - 317 c.

19. Jlarunos, H.H. Maremarnueckoe MoaenupoBaHue [ DIEKTPOHHBIN pecypc:
yueOHoe nocodue: [16+] / H.H. [lanunos; KemepoBckuil rocy1apcTBEHHbI YHUBEPCUTET.
— KemepoBo: KemepoBckuii rocyiapcTBeHHbI yHUBEpCcUTeT, 2014. — 98 c. — Pexxum
nocrymna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=278827
(mata ooparmenus: 22.12.2020). — ISBN 978-5-8353-1633-5. — TeKCT: 371€KTPOHHBIH.

20. Ileuyk B.II. MogenupoBanue  METPOJOTUYECKUX  XAPAKTEPUCTUK
MHTEJUICKTYaJIbHBIX U3MEPUTENbHBIX puOopoB u cucteM [Tekct]: / B.I1. leBuyk. - M.:
®dusmataur, 2011. - 320 c.

8.3 IlepeyeHb MeTOAUYECKUX YKAZAHUM
1 ®wusuueckue BENIUYUMHBI U EAUHUIBI WX H3MEpEHUs [DJIEKTPOHHBIA pecypc]:
METOJIMYECKHE YKa3aHUsI MO BBIOJIHEHHUIO JTA0OPATOPHBIX U CAMOCTOSITENIbHBIX padOT 1O


https://biblioclub.ru/index.php?page=book&id=278827
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g cryaentoB Hampasienue noarotoku 04.03.01 / FOro-3am. roc. yH-T; coct.: JIpiceHKO
A. B. — Kypck: FO3I'Y, 2022. - 26 c.

2 Omnpeznenenue K0O3PGUIUEHTOB dSMIUPHUUECKUX (HOpMyI [DIEKTPOHHBIN pecypc]:
METOJIMYECKUE YKa3aHHUS MO BBHIMOJIHEHUIO JaOOPAaTOPHON M CAMOCTOSITEIBHOM PaOOTHI
U1 cTyaeHToB HampasiaeHus noarotoBku 04.03.01 Xumus / FOro-3am. roc. yH-T; COCT.:
A. B. JIpicenko. - Kypck: FO31'Y, 2023. - 19 c.

3 Iloctpoenne HOMOTrpamMM [DJIEKTPOHHBIA PECYpC|: METOAMYECKUE YKa3aHHS IO
BBITIOJIHEHUIO J1a00paToOpHOM U camocTosTeNnbHOM padoThl / KOro-3arm. roc. yH-T; coct.: A.
B. JIbicenko. - Kypck: FO3I'Y, 2023. - 18 c.

4 Meroabpl NpUOIMKEHHBIX BBIYUCICHUN B XUMHUU U XMMHYECKOW TEXHOJOTUU
[DnmeKTpoHHBIN pecypc]: METOAMYECKHE YKa3aHUsS IO BBHIMOJHEHUIO JTA0OpaTOpPHOU U
camocTosTeNbHOM padoTsl / FOro-3am. roc. yH-T; cocT.: A. B. JIsicenko. - Kypck: FO3I'Y,
2023. - 28 c.

5 TlpubnmxeHHble peuieHus [DIEKTPOHHBIA pecypc]: METOAMYECKUE YKa3aHHs IO
BBITIOJTHEHHUIO JIA0OPATOPHOM M CaMOCTOSITENIbHOM pabOThl [JIsl CTY/ACHTOB HampaBlICHUS
noaroroBku 04.03.01 Xumus / FOro-3am. roc. yH-T; coct.: A. B. Jlsicenko. - Kypck:
03Iy, 2023. - 14 c.

6 BblunCIUTENBHBICE METOABI B XUMHHM [DJIEKTPOHHBIM pECypc]: METOIUYECKHE
yKa3aHusl MO BBINOJHEHUIO CaMOCTOSITENIbHOM paboThl cTyaeHToB / KOro-3am. roc. yH-T;
cocT.: A. B. JIsicenko. - Kypck: FO3I'Y, 2023. - 36 c.

7 T'upponunamudeckoe nogodue [IIeKTPOHHBIN pecypc]: METOAMYECKUE YKa3aHUs
0 BBINOJHEHUIO TPAKTUYECKOW M CaMOCTOSITEIbHOM palOThl ajisi CTYJEHTOB
HarnpaBiienuss noarotoBku 04.03.01 Xumus / FHOro-3amagHbiii  rocyaapCTBEHHBIN
yHuBepcuTeT; cocT. A.B. JIsicenko. - Kypck: FO3I'Y, 2023. - 19 c.

8 PazjgeneHue reTeporeHHBIX CHUCTEM [DJIEKTPOHHBIN pecypc|: METOauYecKue

yKa3aHWs [0 BBINOJHEHUIO TPAKTUYECKOM M CaMOCTOSATEIbHON paldOThl s
cTyaeHTOB HarpasieHus noarotoBku 04.03.01 Xumus / FOro-3am. roc. yH-T; cocT. A.B.
JIsicenko. - Kypck: FO3I'Y, 2023. - 24 c.

9. IlpuMeHeHuME »SJIEKTPOHHBIX TaOJNMIl JJIsl THUIOBBIX XHMHUYECKHUX pPacueToB
[DNIEKTPOHHBIN pecypc]: METOAUYECKHE PEKOMEHIAIIMN TI0 BBITIOJIHEHUIO JTA00paTOPHBIX
paboT misa cryaeHToB HampapieHust noaroroBku 04.03.01 / KOro-3am. roc. yH-T; COCT.:
A.B. JIsicenko. - Kypck, 2022. - 38 c.

10. HWudopmainmoHHsle CcHUCTEMbl U MPUKIAJHBIE MPOrpaMMbl B  XUMHUU
[OnexkTpoHHBIN  pecypc]: METOJAMYECKME  PEKOMEHAAIMU TIO0  BBINOJHEHUIO
CaMOCTOSITENIbHOM paboThl cTyaeHTOB HampasieHus: noarotosku 04.03.01 Xumus / FOro-
3am. roc. yH-T; cocT.: A.B. JIsicenko. - Kypck, 2022. - 72 c.

8.4 ipyrue y4yeOHO-MeTOAMYECKHE MATEPHAJIbI

OTpaciieBble HAyYHO-TEXHUUYECKHE )KYpPHAJIbI B OMOJIMOTEKE YHUBEPCUTETA:
Bectauk MI'Y. Cepust 2. Xumus

XKypHan aHaTUTUUECKON XUMUU

Kypnan BXO um. /. 1. Menneneena

XypHan HeopraHM4eCKOH XUMHUU

Kypnan oOmieit xumMuu


http://www.ee.kurskstu.ru/spec_2015.php?SPEC_SHIFR=%D5%CE%EC
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JKypHan opraHnueckon XumMuun

Kypnas npukiagHOl XuMUn

JKypHan cTpyKTypHOU XUMUHU

Kypnan ¢uzndeckoid XUMHH

Heoprannueckue matepuasl

N3Bectus Cubupckoro otaenenuss AH CCCP. Cepust XuMUueCcKuX HayK
Poccuiickuii XMMHYECKUN )KypHAI

Teopernyeckas U SKCIIEpUMEHTANIbHAS XUMUS

9 Ilepeuenb pecypcoB HHPOPMANMOHHO-TEJTEKOMMYHUKAIIMOHHOW CeTH
«HTepHeT», He00OXOAMMBIX JIJISI 0CBOEHMS TUCIUILINHbI

1. http://biblioclub.ru - BnekTpoHHO-OMOMMOTEYHAS CHUCTeMa «YHUBEPCHTETCKAS
OnOIMOTEKA OHJIAH

2. http://lwww.consultant.ru - OdunuanpHplii caiiT kommanuun «KoHCymbTaHT
[Tmroc».

3. ®enepanbusiii mopran «Poccuiickoe oopazoBanue» http://www.edu.ru/

4. ®denepanpHoe xpanwmiie «EmuHas kosuiekius mudpoBbIX 00pa30BaTEIbHBIX
pecypcosy http://school-collection.edu.ru/

5. XUMHUYECKHE CaMThI: http://www.xumuk.ru/, http://chemistry.ru/,
http://www.alhimikov.net/

10 MeToauyeckue ykazaHusi JAJ151 00y4alOIIMUXCS 110 OCBOEHUIO TN CIUIJINHBI

OCHOBHBIMH BUJAMHU ayJUTOPHOU PabOTHI CTYJAEHTA MPH H3YUYCHUH UCHIUTLTUHBI
«BpraucnuTeIbHBIE METOABI B XUMHUW» SBISIOTCS JICKIIMH, JTAO0OpaTOpHbIE pPabOThl U
npaktudeckue 3aHaTHsA. CTylIeHT He uMeeT TpaBa MPONMyCKaTh 3aHATHS 0e3
YBAXUTEIHHBIX TPUYHH.

Ha nexnmsix u3nararoTcsi U pa3bsCHAIOTCS OCHOBHBIC MOHSATUSI TEMBI, CBSI3aHHBIE C
HE TEOpEeTUYECKUEe W TPAKTUYECKUE MPOOJEMBbI, TAIOTCSI PEKOMEHJAIUU  JUIs
CaMOCTOSATENILHON paboThl. B X0/€ JIGKIMU CTYACHT JODKCH BHHUMATEIBHO CIyIIaTh U
KOHCITGKTUPOBATh MaTepHual.

W3yyenne Hamboiee BaXHBIX TEM WM pPa3eioB JUCIUIUIMHBI 3aBEPIIAOT
nabopaToOpHBIC 3aHATHS, KOTOpPhIE OOECIIEUMBAIOT: KOHTPOJIb TOJATOTOBJICHHOCTH
CTYJICHTA; 3aKpeIUICHHe y4eOHOTO MaTepraja; MpUOOPETCHUE OMBITa YCTHBIX MyOJIMYHBIX
BBICTYIIJICHUH, BEICHUSI TUCKYCCUH, B TOM YUCJIC apTyMEHTAIIUU U 3aIUTHl BBIIBUTAEMbIX
IIOJIO’KEHUU U TE3UCOB.

[IpakTryeckuM 3aHATHUAM TPEIIIECTBYET CaMOCTOsITENbHAas paboTa CTyJEHTa,
CBA3aHHAs C OCBOGHHEM Marepuaia, IOJYyYeHHOTO Ha JeKIUAX, M MaTepuasos,
U3JI0)KCHHBIX B yUeOHUKAX U yU4EOHBIX MOCOOUAX, a TAKKE JINTEpAType, PEKOMEHI0BAHHON
IIPENo/IaBaTEIIEM.

[lo cornmacoBaHuio C TpemnojaBareiieM WU IO €ro 3aJaHUuI0 CTYJEHThI TOTOBUTH
pedepaTsl MO OTACIBHBIM TEMaM JUCIMIUIMHBI, BBICTYIIATh HA 3aHATHSX C JTOKJIAJaMH.


http://www.edu.ru/
http://school-collection.edu.ru/
http://www.xumuk.ru/
http://chemistry.ru/
http://www.alhimikov.net/
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OCHOBY JOKJIQJIOB COCTaBIISIET, KaK MPABHUIIO, COAEPKAHUE MOJTOTOBICHHBIX CTYJIECHTaAMH
pedepaTos.

KauecTBo yueOHOI pabOThl CTYJEHTOB IpenoaBaTellb OLICHUBAET MO Pe3yJibTaTaM
TECTUPOBaHUS, COOECETOBaHNS, 3aIUTHI OTYETOB MO JIAOOPATOPHBIM paboTaMm, a TaKXKe 10
pe3yabTaTam JI0KJIa 0B U pedeparTos.

[IpenonaBatens yx e Ha MEPBBIX 3aHATUSAX OOBACHSET CTYJIEHTaM, Kakue (OpMbl
OoOy4eHHsI CIEIyeT MCIOJIb30BaTh MPU CAMOCTOSITENIbBHOM HW3YYEHUU JUCHUIUIMHBI
«BpraucnurenpbHpIe METOABI B XUMHUU». KOHCTIEKTHPOBAaHUE y4eOHOW IUTEpaTypbl U
JIEKLIUH, COCTABJICHUE CIIOBAPEMN ITOHATUN U TEPMUHOB U T. II.

B mporecce o0yueHust MpenoaBaTed UCIONb3YIOT aKTUBHBIE (OPMBI PabOTHI CO
CTYJACHTAMH: YTE€HHE JIEKLUW, MPHUBJICUEHUE CTYJIEHTOB K TBOPUYECKOMY IIpOLIeCcCy Ha
JEKUUAX, TPOMEXKYTOUHBIM KOHTPOJIb IyTEM OTPaOOTKH CTYJEHTaMHU MPOIYIIEHHBIX
JIeKUUHU, y4acTUe B TPYNIOBBIX UM HWHIUBUAYAIbHBIX KOHCYJIbTalUSAX (coOecenoBaHUM).
OTu GopMBI CIIOCOOCTBYIOT BBIPAOOTKE Yy CTYACHTOB YMEHHUs padoTaTh ¢ YYEOHUKOM U
auTepatypoil. I3yueHue nureparypbl COCTaBIIsET 3HAYUTEIIbHYIO YacTh CAMOCTOSITEIbHON
paboThl CcTyAeHTa. DTO OOJBIION TPy, TPEOYIOMMN YCHUIMI M KelaHus cTyjeHTa. B
caMOM HayaJie pa0OThl HaJl KHUTOM Ba)KHO OIPENETUTh 11eJb U HAlpaBJIeHUE 3TOU pabOThI.
[IpounTanHoe cnemyeT 3akpenuTh B mNaMaTd. OTHUM W3 TPHUEMOB 3aKperUieHUE
OCBOGHHOTO MaTepuaia SBISIETCI KOHCIIEKTHUPOBaHHE, 0€3 KOTOpOrO HEMBICIUMa
cepbe3Has pabora Haj autepaTypord. CHcTeMaTH4ecKoe KOHCIEKTHPOBAHHME MOMOTAET
HAyYUTHCS TPABWIBHO, KPAaTKO M YETKO H3JaraTb CBOMMH CJIOBAMH IPOYUTAHHBIN
MaTepua.

CamocTosTeNbHYI0 pabOTy CiieAyeT HauuHaTh C NEpBbIX 3aHATUM. OT 3aHATUS K
3aHATUIO HY)KHO PEryJsipHO TMPOYUTHIBATH KOHCIEKT JIEKIUH, 3HAKOMUTHCA C
COOTBETCTBYIOILIMMHU pa3fiellaMi yuyeOHMKA, YNTAaTh U KOHCIEKTUPOBATH JUTEPATypy IO
KaXIoW TeMe aucuuIimHbl. CaMocTosTenbHass paboTa JaeT CTyJEHTaM BO3MOXKHOCTh
PaBHOMEPHO PaCIpeNeIUTh HAarpy3Ky, CIOCOOCTBYET OoJiee rIyOOKOMY M Kau€CTBEHHOMY
YCBOEHHIO y4ueOHOro matepuaia. B ciiyyae HeoOXOOUMOCTU CTYJEHTHI OOpamiaroTcs 3a
KOHCYJIbTAIIMeN K TMpernojaBaTel0 IO BONPOCAM JUCHIUIUIMHBI «BblUUCIUTENbHBIC
METOJIbI B XUMHUU» C IICJIbI0 YCBOCHHSI U 3aKPETIIICHUS KOMITCTCHITUH.

OcHOBHAas 1IeJIb CAMOCTOSITENBbHOM pabOThl CTyA€HTA MPU U3YYEHUH JIMCUUILTAHBI
«BpraucnurenbHbIe METOBI B XUMHUMY» - 3aKPEMUTh TEOPETUUECKUE 3HAHUS, TOTYICHHBIE
B IIpoliecce JEKIMOHHBIX 3aHATHNA, a Takxke CHOpPMUPOBATH MPAKTUYECKHE HABBIKU
CaMOCTOSTENILHOTO aHaJIM3a OCOOEHHOCTEN NUCIMIIMHBI.

11 Tlepeyenb WHGOPMAIMOHHBIX TEXHOJIOTMH, MCHOJb3yeMbIX MPH
OCYIIIECTBJIEHUN 00pa30BaTeIbHOI0 Mpouecca Mo JMCUMILVINHE, BKJIKYAs INepevyeHb
NMpPOrpaMMHOro ooOecriedyeHusi U HHGPOPMALMOHHBIX CHPABOYHBIX cHCTeM (MpH
HEe00X0IUMOCTH)

Libreoffice onmeparmonnas cuctema Windows
AntuBupyc Kacnepckoro (uu ESETNOD)
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12  Onucanme MaTepUaIbHO-TEXHHMYECKOH 0a3bl, He0OXoAUMON  JJs
OCYILIeCTBJICHHS 00Pa30BaTEJIbHOI0 NPOLEcca M0 AUCHUIIHHE

VYdaeOHast aynuTOpHs ISl IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO TUMA U J1a0opaTopuu
kadenpsl PyHIAMEHTATLHOM XUMHUUA M XUMHUYECKOW TEXHOJIOTUH, OCHAIICHHBIC YU4eOHON
MeOEIbI0: CTOJIBI, CTYJbsl Al OOy4YaroluXcs;, CTOJ, CTYJ JJIsA TMperojaBaTelis; JO0CKa.
Knace TI9BM (8 m): (ASUS) P7P55LX.tDOR3/4096 Mb/Coree; 3-540/SHTA-11; 500
Gbl-fitachi/PCI-E 512 Mb Monutop TFTWide23”; mynbTHMeTUAICHTP: HOYTOYK
ASUSX50VLPMD-T2330/14"/1024Mb/  160Gb/  cymka/mpoektop  InFocusIN24+;
myasTUMeananeHTp: TteiaeBuszop «PHILIPS», DVDPlayerDV-2240; cnexkrpodoromerp
[TpomDkoJla6 I13-5400B.
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13 Jluer pomosiHeHMH W HM3MeHeHMil, BHECEHHBIX B Ppadouyld Nporpammy
AUCUMITUHBI

Homepa cTpanung OcHoBaHue 115
U3MEHEeHUSs U
Homep Bcero
u3Me- .. AHHYJIUPO- Hdara NMOANKCH JHIA,
H3MeHEeHUs! .. 3aMeHEHHBIX HOBBIX | CTPAHHUL
HEHHBIX BaHHBIX NPOBOAUBIIEIO

H3MCHCHUSA
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