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1. Henu v 3a1a4m AU CHUTLTHHBI

Heab0 OCBOGHUSA TUCHUIUIMHBI «AHATUTUYECKAs XUMHUS » SBISIETCS COJIEHCTBUE
(GbOpMHUPOBAHUIO U PA3BUTHUIO Y CTYJEHTOB, 00IIENPOdeCcCUOHANBHBIX KOMIETEHIUH,
MO3BOJISIONIMX UM B JIaJIbHEHIIIEM OCYIIECTBISATh MPO(PECCHOHATBHYIO JIEATENbHOCTh
MOCPEJICTBOM OCBOCHHUSI TEOPETHMUYECKUX M DKCIEPUMEHTAIBHBIX OCHOB XUMHUYECKHUX,
(U3NKO-XUMUUECKUX U (PU3MUECKUX METOJIOB aHAM3a Pa3iIMYHBIX OOBEKTOB, a TAKKe
03HAKOMJICHUE CTYJICHTOB C IpUeMaMHu U METOJIaMU XMMUYECKOTO aHaJIN3a.

XUMUYECKUI aHalIM3 TNPUMEHAETCS BO BCEX 00JacTAX HayKd, TEXHHKH,
MIPOM3BOJICTBA, KOTOPBIE UCMOJIB3YIOT XUMUYECKHE BelllecTBa. B HacTosiee Bpemsi HU
OJINH U3 MaTepualioB HE MOCTYHaeT B MPOU3BOJICTBO U HE BBIMyCKaeTcs 0€3 JaHHBIX
XUMHYECKOro aHaim3a. [lo JaHHBIM XMMHYECKOrO0 aHajiu3a OIMPENeNsaeTcs] KaueCTBO
Marepualia W OOJacTh €ro UCHoJb30BaHuA. [Ipou3BOgUTCA TakXke aHaIU3
HETIOCPEJICTBEHHO B XOJI€ TEXHOJIOTHYECKOrO Mpoliecca B JUHAMHUYECKUX YCIIOBHSX.
3Has pe3yJIbTaThl XUMUYECKOT0 aHAIN3a, HHKEHEP-TEXHOJIOT MOXKET KOHTPOJIUPOBATh
TEXHOJIOTUYECKHM MPOIIECC U MPEayNpexaaTh oOpa3oBaHue Opaka.

3anaum uzyvyaemMoi JUCHUIITHHBI:

o CO3/1aThb UYETKOE TMPEACTABICHHE O NPEAMETE AHAIUTHYECKOM XUMHH,
COBPEMEHHOM COCTOSIHUM U TYTSAX Pa3BUTHUS AHAIUTHUYECKONW XHMHUH, CBS3U €€ C
IPYTMMHM HayKaMH M TPaKTUUYECKOM MPUMEHEHUH METOJOB aHajiu3a B Pa3JIMYHBIX
00J1aCTSIX YETIOBEYECKOU IeSITEIbHOCTH;

o 03HAKOMUTH CTYJICHTOB C OCHOBHBIMHU TOHSTHSIMHU, 3aKOHAMU U METOJIaMU
XUMUU KaK HAyKH, COCTaBIISIONIEH PyHIaMEHT BCEW CHUCTEMbl XMMHUECKUX 3HAHUM;
o CIOCOOCTBOBAaTh  (POPMUPOBAHUIO Yy CTyACHTa OOOOINEHHBIX MPHEMOB

UCCIIEIOBATEIbCKOM AeSITeNbHOCTH (IIOCTaHOBKA 3a/1a4l, TEOPETUYECKOe 000CHOBAHNE
1 SKCIIEpUMEHTAJIbHAS [TPOBEPKA €€ PELICHMs ), HAyYHOTr0 B3IJIAa Ha MUP B LIEJIOM;

® Pa3BUTh Yy CTYIACHTOB MPOQPECCHOHATBHOE XHUMHYECKOE MBIIIJICHHE, YTOOBI
Oynymuid 6akajgaBp CMOT IEPEHOCUTh OOLIME METOAbl HAYYHOI paboThl HA pabdoTy 1O
CHEIHATbHOCTH;

® TI0Ka3aTh TPUMEHEHHE TEOPETUYECKUX MPEICTABICHUA XUMHH (XUMHYECKOM
TEPMOAMHAMMKN M XWMHUYECKOM KHHETHKH) B KAY€CTBEHHOM M KOJMWYECTBEHHOM
aHaJn3e;

® PAcCMOTPETh TUIIBI PEaKIUi U MPOIECCOB B AHATUTHYECKOH XUMHUHU (KHUCIOTHO-
OCHOBHBIE  pEaKIMH,  peaklmuh  KOMIUIEKCooOpa3oBaHuUs, OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIEC PEAKIIUHN);

® TI03HAKOMHTH CTYACHTOB C BOKHEHIIIMMH METOJAAMH aHAIN3a: TPABUMETPUUICCKHIM,
TUTPUMETPUUECKUM, JIEKTPOXUMUUYECKUM, CIIEKTPOCKOITUYECKUM U ONITUYECKHIM;

® T103HAKOMHTb CTYJIEHTOB C OCHOBHBIMHU OOBEKTaMH aHAIU3A.

2. Mecto pucuumiauHsbl B crpykrype OIIOII BO
JuciuminHa «AHaTUTUYECKass XUMHUS» OTHOCUTCS K 00s3aTelbHOM YacTu
broka 1 «/lucuumiauuel (MOIYIIN)».



3. TpeGoBanusi Kk pe3yabTaTaM OCBOCHUS IUCUUIIIMHBI

W3ydyeHne UCHUIUIMHBI HampaBlIeHO Ha (QopMupoBaHHUE
KOMIICTCHITHH:

OIIK-1 - cnocobOeH u3yyaTh, aHAIU3UPOBATh, MCIOJb30BaTh MEXaHU3MBbI
XAMHYECKUX PEaKIUi, TMPOUCXOASIMINX B TEXHOJOTHYECKHX TMpoIeccax |
OKpY’)KalIlleM MHpPE, OCHOBBIBASCh Ha 3HAHUSAX O CTPOCHUU BEIECTBA, IPUPOJIE
XAMHYECKON CBS3M W CBONCTBaX pa3IUYHBIX KJIACCOB XWMHUYECKUX DIIEMEHTOB,
COCIMHCHU, BEIIECTB U MaTEPUATIOB.

A (D13%011(97

[lepeyeHr TUIAHUPYEMBIX  PE3YJIBTAaTOB  OOYy4YEHUS 10  JHUCIHIUIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMU OCBOEHUS 00pa30BaTEIbHOU

POrpamMMBel

KOI[ 1 HAMMCHOBAHUC

KOI[ W HAMMCHOBAHHC MHIHUKATOpa

HaumeHoBaHue mokasarteis

KOMIICTCHITHH JOCTHKCHHSI KOMITCTCHITUT OIICHUBAHHUS
(pe3ynbrar (cocTaBISAIOIICH KOMIIEHTEHIIUHN ) (pe3ynbTara oOyueHus Mo
OCBOCHWUSI) JTUCITUTUTIHE)

OIIK-1 - Cnocoben
M3y4aTh, AHATU3HPO-
BaTh, UCIIOJIb30BATh
MEXaHU3Mbl XUMHYe-
CKHUX pEaKIHH, Mpo-
UCXOJISAMINX B TEXHO-
JIOTUYECKUX IMPOLEC-
Cax M OKpYyKarolem
MHUpPE, OCHOBBIBASICH
Ha 3HaHUSX O CTpoe-
HUU BEIIECTBA, IPU-
poae XUMHYECKON
CBSI3U U CBOMCTBax
pa3IMYHBIX KJIacCOB
XUMHUYECKHX DJIe-
MEHTOB, COCIUHE-
HHUM, BEIIECTB U Ma-
TEpUAJIOB.

UJMl-4onk-1  3HaeT TeopeTUyYEeCcKue
OCHOBBI AaHAJTUTHYECKON XUMUU U
MOHUMAET CYIIHOCTb
AHATUTUYCCKUX METOJIOB aHAIIN3A,
CIoco0OeH BHIOPATh aHATMTUYECKHUMA
METO/I aHAJIM3a OCHOBBIBASICHh HA
MPOTEKAOIINX, B X0/I€ TIPOBEACHHUS
aHaJIN3a, XUMUYECKUX PEaAKIIHH.

3HaTh:

- co/iepKaHME OCHOBHBIX pa3ielioB,
COCTaBJISIOLINX TEOPETHUYECKHUE OC-
HOBBI XMMMH KaK CUCTEMbI 3HAaHUH O
BEIIECTBAX U XUMUYECKHUX IMPoLIec-
cax

- YYEHHE O CTPOEHUU BEIIECTBA,
AIEKTPOHHOE CTPOEHHE aTOMOB, OC-
HOBBI TEOPUH XUMHUUYECKON CBSI3U U
CTPOEHHS MOJIEKYJI, CTPOCHHE BE-
I1€CTBA B KOHJEHCUPOBAaHHOM CO-
CTOSIHUH

- METPOJIOTHYECKUE XaPAKTEPUCTUKU Me-
TOJIOB aHATH3a

- METO/Ibl ONUCaHMs (Ha30BBIX U XU-
MHYECKHX PAaBHOBECH;

- TUIIBI pE€aKLUH U MPOLIECCOB B
AQHAIUTUYECKOW XUMHH (KUCIIOTHO-
OCHOBHBIE PEAKIUH, pEaKLIUN
KOMILJIEKCOOOPa30BaHU,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHbIE
peakuun).




4. O0beM IMCUUILTHHBI M BUABI y4e0HOI padoThI

ouHasn hopma odyuenusn

aKaJ1.9acoB
By yueOHOI AesITeIbHOCTH 10 CeMeCTpaM
Bcero
3 ceM.
1. AyauTopHble 3aHATHS, YaCOB BCETO, B TOM 48 48
YHCIIe:
* 3aHATHUS JIEKIIMOHHOI'O THIIA, 16 16
* 3aHSATHS CEMHHAPCKOTO THIIA: - -
PAKTUICCKUC 3aHITHS - -
1ab0paTOPHBIE 3aHATUS 32 32
B TOM YHCJIE 3aHATHS B OpME MPAKTHIECKON
MIOJITOTOBKH B B
2. CamocTosTenbHas padoTa CTyICHTOB, BCETO 96 96
— KypcoBasi paboTa (IIpOEKT) — —
3.IIpoMexxyToUuHast aTTeCTaIH: JK3aMeH
OK3AMEH, 3a4em ¢ OYeHKOll, 3ayem
O0BeEM QUCHMILIMHEI B 3aUE€THBIX €UHUALIAX 4 4
O0BbeEM TUCLHHUIUIMHBI B aKajl. yacax 144 144

3a0uHan hopma odyueHus

Bup yueOHol gesiTenbHOCTH

3aouHnas ¢popma o0y-
YyeHHs (aKaJl. 4acoB)

3aounas ¢opma o0y-
YCHWSI 110 MHIUBUTY-
QJIbHBIM TUTaHAM B
YCKOPEHHBIC CPOKH
(akaz. yacoB)

o Bcero | mo
ceMecTpam ceMecTpam
Bcero
4 cem.
1. AynutopHbie 3aHATHS, 20 20 - -
4acOB BCET0, B TOM YHCJIE:
* 3aHSTHS JIEKIIMOHHOI'O THIIA, 12 12 - -
* 3aHSATHS CEMHHAPCKOTO THIIA: - - - -
MIPAKTUYECKHUE 3aHATHUS - - - -
1abopaTOPHBIE 3aHATUS 8 8 — —
B TOM YHCJIC 3aHITHS B opme
MPAKTUYECKON MOATOTOBKHU B B B B
2. CamocTosTenbHast paboTa 124 124 - -
CTYJIEHTOB, BCETO
— KypcoBasi paboTa (IIpOeKT) - — - —
— KOHTpOJIbHAs paboTa + + - -




3.Hp0MC)KYTO"IHa$I arTecranuid: 9K3aMC€H - -
IK3AMEH, 3a4em C 014€HK01/7, 3auem

O0BeM OUCLMILIMHEI B 3aUE€THBIX 4 4 - -
eIMHALIAX
O0BbeM TUCLHUIIMHBI B aKajl. yacax 144 144 - -

5. Conepmaﬂne AUCHHUIVIMHBI, CTPYKTYPHMPOBAaHHOE€ II0 TeéMaM C
YKa3aHuE€M KOJUIECTBA AaKAACMUICCKUX YaC0B 1 BU/10B y‘lﬁﬁHbIX 3aHATHH

5.1. Conep:kanue TUCUUIJIMHBI

Tema 1. Auanumuuecxkas xumus, ee 3adauu u memoovl. Buovl u smanvl
ananuza..

IIpenmer  aHanuTUYEeCKOM  XUMHM, €€  CTpyKTypa. HMHIMBUAYaIbHOCTH
AHAJIMTUYECKOW XHMHH, €€ MECTO B CHUCTEME HAayK, CBS3b C NPAKTUKOM. 3aJaud U
BBIOOp MeToAa OOHapyXeHUS M UACHTU(PUKALNMH XUMUYECKUX COCAMHEHHI.
Nnentudukanus aToMOB, MOHOB UM BelIecTB. /J[poOHBII M cUCTEMAaTHYECKUI aHAIIN3.
duznyeckre MeTOJbl OOHApYKEHHSd M HICHTU(PUKAUUKA HEOPraHWYECKHX U
OpTraHUYECKUX BEIIECTB

Tema 2. Tunwvi xumuyeckux peaxyuu u npoyeccos.

CoBpeMeHHbIE MPEICTaBICHUS O KUCIOTaX U ocHOBaHUsX. Teopus Jlstouca. Teopus
bpencrena-Jloypu. PaBHOBECHME B CHCTEME KHCIOTa — CONPSIKEHHOE OCHOBAHUE U
pactBopuTenb. KOHCTaHTBI KMCIOTHOCTM M OCHOBHOCTH. KHCIOTHBIE M OCHOBHBIE
cBolictBa pacrtBopurenieii. KoHcranta aBromporosiv3a. BimsHue —npuponsl
pacTBOpUTENsl Ha  CHIly KHCIOTBI M OCHOBaHusA. Husenupyroommin U
nuddepennupyronuit 3pHEeKT pacTBOPUTES.

KHCII0THO-OCHOBHOE paBHOBECHE B MHOTIOKOMIIOHEHTHBIX CHUCTeMax. bydepHbie
pacTBOpbl U uX cBoiicTBa. bydepnas emkoctb. Brruuciaenue pH pactBopos
HE3apsDKEHHBIX M 3apSyKEHHBIX KHUCJIOT % OCHOBAaHWUN, MHOTOOCHOBHBIX KHCIOT M
OCHOBAHUM, CMECH KHUCIOT U OCHOBaHUW. IlocTpoeHne KpUBBIX TUTPOBAHUS.
BimsiHue BenTMYMHBI KOHCTAHT KHUCJIIOTHOCTH M OCHOBHOCTH, KOHILICHTPALIMU KUCIIOT
WM OCHOBAHWM, TEMIIEPATYpPbl HA XAapaKTEpP KPUBBIX TUTpoBaHUA. KucimoTHo-
OCHOBHOE THUTPOBAHME B HEBOAHBIX cpeaax. KHCIOTHO-OCHOBHBIE WHIWKATOPBI.
[TorpemiHocT THUTPOBaHUS TPU ONPEACICHUM CHJIBHBIX U CJa0bIX KHUCJIOT U
OCHOBAHNH, MHOTOOCHOBHBIX KMCJIOT U OCHOBAHUM.

Tema 3. O6wasn xapakmepucmuka Xumuyecko2o pagHo8ecus.
OKUCANTETbHO-BOCCTAHOBUTEIIbHBIC peaxkuuu. DNEeKTPOIHBII MOTEHIINAT.
VYpasuenue Hepucra. CtangapTHbiil 1 hopManbHbIN MOTEHITHANBI. CBs3h KOHCTAHTHI
paBHOBECHS CO CTaHAAPTHBIMM MOTEHIManamMu. HanmpaBieHne peakiiuu OKUCIEHUs U
BOCCTaHOBJIICHUS. (DakTOphl, BIUSAIOIIME HA  HANPABICHUE  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuid. [loHATHE O CMEIIaHHBIX MOTEHUHAIaX. MexaHUu3MbI
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIINMN.




OCHOBHbIE HEOPraHMYECKHE UM OPraHUYECKUE OKHUCIUTEIM U BOCCTAHOBUTEINH,
IPUMEHSIEMBIE B  aHaJIM3E. Meroapl  NpEeNBapUTENBHOTO  OKUCICHUS W
BOCCTAHOBJICHUSI OMpPEAEIAEMOro 3yieMeHTa. OKHCIUTENbHO-BOCCTAHOBUTEIBHOE
tutpoBanue: [locTtpoeHne KpuBbIX TUTpOBaHUA. DaKTOPBI, BIUAIOLIME HA XapaKTep
KPUBBIX TUTPOBAHUS: KOHIEHTpAIMsi HOHOB BOAOPOJA, KOMILJIEKCOOOpa3OBaHHUE,
noHHas cwia. CrocoObl omnpeneseHus: KOHEYHOW TOYKHM TUTPOBAHUS, UHIUKATOPHI.
[TorpemHocT TUTPOBAHMUSL.

[lepmaHranaromMeTpus..

HNonomerpus u nommuMmerpus. buxpomaromerpus. bpomaromerpus, LepUMeETpHS,
BaHAJATOMETPUS,, TUTAHOMETpUS, XpoMoMeTpus. IlepBUuHBIE U BTOPUYHBIC
ctaHgapTtel. Muaukatopel. OmnpeneneHue HEOPraHUYECKUX U OPraHUYECKHUX
COCIMHEHN.

Tema 4. Pasnosecue peaxyuii komniekcooopaszosanus. Pasnosecue 6 cucmeme
«pacmeop-ocadoky. Becosoti ananuz (epasumempusi).

Peaxyuu  xomnnexcoobpazosanus. TuNBl  KOMIUIEKCHBIX  COCIMHEHUH,
UCIIOJIb3YeMBIX B aHaIUTHYeCKOW xumuu. Kraccudukamuss KOMIUIEKCHBIX
COCIMHEHUN MO XapaKTePy B3aMMOJEUCTBUS METal — JUTaHA, 10 OJHOPOJAHOCTH
JUTaH/la U IEHTPAJbHOTO HOHAa (KOMIUIEKCOOOpa30BaTEeKIIsA): BHYTpUC(hEpPHBIC
KOMILJIEKCHl U MOHHBIE acCOIMaThl (BHEIIHEC(EpHbIE KOMIUIEKCH M HOHHBIE Taphl),
OJIHOPOJTHOJIUTAHHBIC U CMEIIaHOIUTaHHbIE, MOTUSACPHbIE (TeTepO-TIONUsICPHbIC
Y TOMOTIOJIUSAICPHEIE).

Crynenuaroe KomIuiekcooOpa3zoBanue. KoMuecTBEHHbIE XapaKTEPUCTUKU
KOMIUIEKCHBIX COEIMHEHUIN: KOHCTAHThl YCTOWYMBOCTH (CTyNEHYaThle W OOIIHE),
byHKUIAN oOpa3oBaHHUs (cpennee JIUTaHJTHOE 4HCIIO), byHKUIMN
3aKOMIUIEKCOBAaHHOCTH, CTEIEHb 00pa3oBaHusi KoMIiekca. DaKTOphl, BIUSIONINE HA
KOMILJIEKCOOOpa30BaHKe: CTPOEHUE LEHTPAIBHOTO aTOMa M JIMTraHAa, KOHIIEHTPALUs
KOMIOHEHTOB, pH, HOHHAs cuia pacTBOpa, TeMIepaTypa.

Knaccudgukaiys KOMIUICKCHBIX COCAMHEHHUNW I10 TEPMOJMHAMUYECKOM U
KUHETUYECKOW YCTOMYUBOCTH.

Teopernueckrne OCHOBBI B3aWMMOJCHUCTBUS OPraHMYECKHX PpPEAreHTOB ¢
HEOPraHUYEeCKUMHU HOHAMU. DyHKIIMOHAIbHO-aHATUTUYECKHUE TPYIIbl. BausHue ux
MPUPOJIbI, PACTIONOKEHUS, CTEPEOXUMHUU MOJIEKYJI PeareHTa Ha ero B3auMOJCiCTBHE
C HEOpPraHWYECKUMH MOHaMU. BuisiHre 0011el CTpyKTypbl OPraHMYEeCKUX PEareHTOB
Ha HX CBOMCTBA, pOJb Pa3IUYHBIX (YHKIMOHATBHBIX Tpyni. CyIIHOCTh
IrPaBUMETPUUECKOTO METOJAa aHajdu3a M €ro HemocTtarku. IIpsmble M KOCBEHHBIE
METOAbI ONpeacieHus. BaxxHellne OpraHMYecKue M HEOPraHWYECKHE OCATUTEIIN.
[TorpemHocTy B rpaBUMeTprUeckoM aHanmze. OOmas cxema OrnpeaesIeHUuN.



5.2. Pa3aesibl, TeMbl JUCHMILIMHBI M BUAbI 3aHATHH

ounasn hopma odyuenusn

Bupl 3aHsTHH, BKITIOYAsk CAaMOCTOSITEIBbHYIO Kon
paboTy CTy/IeHTOB (B aKaJI.4acax) WHMKATOpa
Haunmenosaunue 3aHATUS 3aHATHUA camMoc— JIOCTHYKEHUS
Ne paznena, TeMbl JCKIIMOHHOTO | CEMHUHAPCKOTO | TOATEIbHAs | KOMIETCHIMH
n/m JUCIIAIUINHEI THIIA THIIA / U3 HUX pabora
B (hopme
MPaKTUYECKOU
IIOATOTOBKH
Cemectp 3

1. Tema 1. 2 -/- 24

AHanumuyeckas Xumus, WNJI-4omnk-1

ee 3a0ayu U Memoobl.

Buowr u somanwt

ananusa.
2. Tema 2. Tunsi 4 -/- 24 WJI-4omnk-1

XUMUYECKUX PeaKyull u

npoyeccos.
3. Tema 3. 4 -/- 24 I/U:[-4om<-1

Obwasn

Xapakxmepucmuxka

XUMUYECKO20

pasHosecus
4, Tema 4. 6 -/- 24 N /I-4omk-1

Pasnosecue

peaxyu

KOMNIEKCO0OPA308aHUSL.

Pasnosecue 6 cucmeme

«pacmeop-ocadoxy.

Becosoii ananus

(epasumempust).

Hroro 16 -/- 96




3a0unasn gropma odyuenus

Bupel 3aHTHH, BKITIOYAs CAMOCTOSITEIBHYIO Kon
paboTy CTy/IEHTOB (B akaj.4acax) WHIUKaTOpa
HaumenoBanwue 3aHATHS 3aHSATHS camoc— JIOCTHKEHUS
paszena, TeMbl JIEKIMOHHOTO | CEMHUHApCKOTO | TOsITeNbHAs | KOMIIETEHIUHU
Ne n/mt JUCLIUIIAHBI THIIA TUNA / U3 HUX B pabora
3aouHas / dhopme
uiry NPaKTUYECKON 3aoynas /
IMOATOTOBKU urly
saounas / UITY
1. Tema 1. 2/ - -/- 31/- N /1-4omk-1
Ananumuyeckas xumus,
ee 3a0ayu u Memoowi.
Buowt u samanwi
aumanusa.
2. Tema 2. Tunwvi 4/— -/- 31/- W -4omk-1
XUMUYECKUX peaKyull u
npoyeccos.
3. Tema 3. Obwas xapax- 4/ - -/- 31/- N I-4omx-1
MePUCMUKA XUMUYECKO-
20 PaHOBeCUsl
4, Tema 4. 2/- -/- 31/- WNI-4omnk-1
Pasnosecue  peaxyuii
KOMNIeKCO00pa308aHUsL.
Pasnosecue 6 cucmeme
«pacmeop-ocadoky. Be-
Co80U aHanu3 (2pasu-
Mempusi).
Hroro 12/ - -/- 124/-




5.3. IlepeyeHb NpPaKTHYECKUX 3aHATHH
lIpakmuueckue 3auamus He npedycmompeHnbl

5.4. Ilepeyennb J1a00paTOPHBIX PadOT

Ne HanmenoBanue pasnena, TeMbI HaumenoBanue nabopatopHoit paboThbl O0beM IUCHMIUIMHBI B aKaJl. yacax
n/m JUCIUILTAHBI ouHasi opMa | OUYHO-3a04yHas | 3a04yHas popma
oOyueHus dbopma oOyueHus oOyueHus
/ NITY / UITY
1. | Tema 2. Tunet xumuueckux Jlaboparopras pabota Ne 1. Metoa HeUTpaIM3allUH. 8 —I- 2/-
peaxyuti u npoyeccos. KucnotHo-ocHOBHOE paBHOBECHE
2. | Tema 3. Obwas | JlabopaTopHas padota Ne 2 [lepmanranaTomMeTpus. 6 - 4 /-
xapaxmepucmuxa xumuyeckozo | JlaGoparopras pa6ora Ne 3 Monomerpust, XpomMaToMeTpust 6
pasHogecus
3. | Tema 4. JlaGopaTtopnast pabota Ne 4. KomruiekcoHOMeTpHs. 12 —- 2 /-
Pasnosecue peaxyuii
KOMNIEKCO0OPAa308aHUsL.
Pasnosecue 8 cucmeme
«Pacmeop-ocadoxy. Becoesoui
ananuz (epasumempusi).
Hroro 32 —- 8/ -




5.5. 3apaHus QI CaMOCTOATEIbHOM Pa00ThI CTYACHTOB

Ne i/t

HanmenoBanme pasacia,
TEMBI AUCLHUITIINHBI

3anaHus, BOMPOCHL, ISl CAMOCTOSITEIILHOTO U3yYCHHSI
(3amanus)

O0BeM OUCIHIIINHEL B aKaJl. Yacax

ouHas popma
o0yueHus

OYHO-32049HAsI
(dopma oOydeHU
/ UAITY

3ao4Has popma
0o0yueHUs
/ NIy

Tema 1. Ananumuueckas
XUMUA, ee 3a0ayu U Memoobl.
Buowt u smanwet ananuza.

CaMOoCTOATENBHO U3YYUTh OCHOBHYIO U JIOIIOJHUTEIBHYIO
auTepaTypy mo teme. [1oaroToBUTh OTBETHI Ha BOIPOCHI:

a) OCBOGHHUE TEOPETHYECKUX OCHOB METO/IOB pa3/ielIeHHs U
UICHTH(UKAIMY BELIECTB, CXEM KaueCTBEHHOTO aHaJi3a
KaTHOHOB U aHUOHOB.

0) KpaTKHii HICTOPHYECKUI OYEPK Pa3BUTHUS aHAITUTHYECKOM
XUMUH (ITOATOTOBKA JJOKJIAJA).

24

-

31/-

Tema 2. Tunwer xumuueckux
peaxyuti u npoyeccos.

CaMOCTOATEIBHO U3YYUTh OCHOBHYIO U IOIIOJHUTEIBHYIO
JUTEpATypy IO TEME.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI:

1. KucnoTtHo-OCHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX
CUCTEMaAX.

2. byepnsie pacTBopbI 1 UX cBoicTBa. BydepHas eMKoCTb.

3. Boruncnenue pH pacTBOpoB He3apsKEHHBIX U 3apsKEHHBIX
KHUCJIOT U OCHOBaHHWI, MHOTOOCHOBHBIX KHCJIOT M OCHOBAHMH,
CMECH KUCJIOT U OCHOBAHHUH.

24

31/-

Tema 3.
Xapaxmepucmuxa
XUMUYECKO20 PABHOBECUS

Oobwasn

CaMOoCTOATEIbHO N3YYUTh OCHOBHYIO U JIONIOJTHUTEIbHYIO

JUTEPATYypy 110 TEME.

[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI:

1. TlonstHe 00 OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX METOJIAX
TUTpOBaHUsA. MoJsipHas Macca SKBUBAJICHTA OKUCIUTENEH U
BOCCTAaHOBUTENEH.

2. KoncraHThI paBHOBECHS OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUH, CBA3b UX C HOPMAJIbHBIMU
MOTEHIIMAJIaMH Pearupyonux BelecTs.

24

31 /-

Tewma 4. Pasnosecue peaxyuui
KOMNIIEKCO0OPa308aHusL.
Pasnosecue 6  cucmeme

CaMoCTOATENbHO U3YYUTh OCHOBHYIO U JOTIOJHUTEIBHYIO
JUTEPaTypy IO TEME.
[ToAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI:

24

31 /-




«pacmeop-ocadoky. Becosoii | 1. CryneHuatoe KomIuiekcooOpazoBanue. KonnuecTBeHHBIE
amanuz (epasumempusi). XapaKTePUCTUKH KOMIUICKCHBIX  COCAMHEHHH: KOHCTaHTHI
YCTOMYMBOCTH  (CTymeH4yaTele W obOmwue),  QyHKIUH
oOpa3oBanusi  (CpegHee  JIMTAaHAHOE  YHCIO),  (DyHKIUHK
3aKOMIIJIEKCOBAaHHOCTH, CTEIIEHb 00pPa30BaHMs KOMILJIEKCA.

2. ®@axTophl, BIUAIOIIME HAa KOMILIEKCOOOpa3oBaHUE:
CTpPOCHHE LIEHTPAJLHOTO aToMa W JIMTaHAa, KOHIEHTpaIus
KOMITOHEHTOB, pH, HOHHAas cujia pacTBOpa, TeMIepaTypa.

3. VYcroBus mONy4YeHHs] — KPUCTAJUIMYECKUX  OCAIKOB.
I'omorenHoe ocaxzacHue.

4. Crapenne ocaaka (IpeBpalleHHEe MeTacTaOMIbHON
KpUCTATNIECKOH Moaudukanuu B 6oee ycToMuuByo Gpopmy;
XUMHUYECKOE CTapeHue B pe3ylbTaTeé HW3MEHEHUS COCTaBa
ocajika — IerHApaTallii-THIPATAIIH, TIOJTUKOHICHCAIIIH).

B pesynbTaTe OCBOCHMS 3amaHUN CaMOCTOSTENIBHOW pabOThI CTYACHT JODKEH YMETh pellaTh 3a7adyd 10 HM3yYE€HHBIM TeMaM, MOJTOTOBHUTHCS K
BBITIOJTHEHUIO JTA0OPATOPHBIX PadoT, a Takke K 3k3aMeHy. Ha ocHOBe M3y4eHHOro MaTepuana CTYIEHT JIOJDKEH BBIOJHUTH MUCHMEHHBIE 3a/1aHUS B

BHJIE MOAYJIEH, KaK IIPOMEKYTOYHOTO KOHTPOJIS 3HAHUM.




6. PacueTHo-rpajuueckas padora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBasi pabora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.

9. KonrTpoabHas padora
Konmponvhasa paboma npedycmompena no 3a04noti popme obyuenus
ITpenycmorpena 1 koHTpospHas paboTa, BKIIOYAIOLIAs TEOPETHUYECKUE

BOIIPOCBI MW paCUYCTHBLIC 3aJiavu. Ona BBIMIOJHSIECTCS B COOTBETCTBUM C
pa3pa6OTaHHBIMI/I MCTOAUYICCKUMHU YKA3aHHUAMMU.

Pa3neJsibl KOHTPOJILHOM PadOTHI:

1) OG1ure TeOpeTUIECKHUE OCHOBBI aHAJTUTUYCCKONH XUMUH

2) JIluHaMHYeCKOe PABHOBECHE B T€TEPOTCHHBIX CHCTEMAaxX

- IPOU3BEJIEHUE PACTBOPUMOCTHU

3) Poab ruaponusa u aMpOTEPHBIX CBONCTB COCIMHEHUH B XHMHYCCKOM
aHaIn3e

4) OKUCIUTEEHO-BOCCTAHOBUTEIIBHBIC PEAKIHH, KOMILICKCHBIC COSTMHEHHUSI
Y OpraHUYeCKUE PaCTBOPHI B XUMHUYECKOM aHAIIN3Ee

5) OcHOBBI Ka4eCTBEHHOI'O aHAJIN3a

6) KonmmuecTBeHHbIi aHanm3. Turpumerpusl.

- IOCTPOEHUE U PACUYET KPUBBIX TUTPOBAHUS

- OydepHBIE PaCTBOPBI

7) OxkcunumeTpus

8) MeToibl OcaXACHUS U KOMIUIEKCOHOMETPHS

9) I'paBuMeTpus
CTpyKTypa KOHTPOJIbHOM PpadoThI:
1 .TATynbHBIN JTUCT.
2. YcoBUS 3aJJaHUS U €0 PEIlIeHHE C TPUBEIEHUEM COOTBETCTBYIOIIMX TEOPETHU-
YECKUM TIOSICHEHUM U MPaBUJI, K IEPBOMY 3aJIaHUI0 KPUBYIO TUTPOBAHUS HA MUJI-
JUMETPOBOU Oymare.
4. IlpunoxeHus:

— Hcnosb3oBaHHas auTeparypa
— HHTEepHET-UCTOYHUKH C YKA3aHUEM CCHLIKH.

10. OueHo4YHbIe CpeACTBA AJI51 POBEAECHUS TEKYLero KOHTPOJIA U MPo-
MEKYTOUYHOM aTTeCTAllMU

OueHuBaHue pe3yabTaTOB OOy4YeHUs MO JUCHUIUIMHE U ypOBHSA
c(hOpPMHUPOBAHHOCTH KOMIMETEHIIMI (YacTH KOMIIETEHIIMHM) OCYIIECTBISIETCS B
paMKax TEKYyLIEro KOHTPOJS YCHEBAEMOCTH M NPOMEXKYTOYHOM aTTECTaluHh B
cOoOTBETCTBHU ¢ DOHIOM OLIEHOYHBIX CPEICTB.



Tunosoi nepevyeHb BONMPOCOB K MOIYJISIM:
MOAYJIb 1 (nemoBepcus)

1. Teopusi cunbHbIX 31ekTponuToB Jlebas-Xiokkens. Monnas atmochepa. Monnas
cuiia pactBopa. AKTUBHOCTE. KoauimeHT akTuBHOCTH.

2. IlonsTHe cTeneHW >JEKTPOIUTHYECKON aucconuanuu. CuiabHble U cilabble
ANEeKTpoNUThl. DaKTOphl, BAMSIOIIME HA CTENEHb JAMCCOLMAMM  ClIaldbIX
3JIEKTPOJIUTOB.

3. 3anuimTe KHHETUYECKUE YPAaBHEHUS IS CIICTYIOIUX XUMUYECKUX PEaKIUil:

a) CO (r.) + Cl (r.) = COCl; (r.)

0) PbO; (1B.) + 2H> (1.) = Pb (1B.) + 2H,0 (T.)

B) 2S0; (1.) + O2 (1.) = 2S03 (T.)

4. 3anumure BBIPAXKEHUS KOHCTAHThl PABHOBECHS IJI CIEAYIOLIUX OOpaTUMBIX
IIPOLIECCOB:

a) N + 3H, s 2NHs 6) [Fe(CN)s]* S Fe?* + 6CN-
B) H,SO; s 2H* + 5032_ F) NH;-H,O s NH,* + OH-

5. PaccuwuraiiTe MOHHYIO CHITY pacTBopa, coaepxkatiero 0,15 mons/n K2SO4 1 0,05
moJis/n ZNnCls.

6. Paccunraiite K03((pULIMEHTHl aKTUBHOCTH MOHOB HATpHsl U KapOOHAT-MOHOB B
0,004M pactBOpe KapOOHATa HATPHS.

Tumosoi nepeyeHb BONMPOCOB K IK3aMEHY:
Bonpocs! Ajs1 3K3aMeHa

1. MeTponoruyeckue OCHOBBI XMMHUYECKOIO aHajiu3a: OCHOBHbIE MOHATHS U
IIPENCTABIICHUS], MOrPeHOCTH. OCHOBHBIE XapaKTEPUCTUKU METOJA aHaJIM3a:
IPABUJIBHOCTh M BOCIPOU3BOJAUMOCTb, KO3(PPHUIIMEHT YyBCTBUTEILHOCTH, MPEAEI
OOHapy>KeHUsI, BEPXHSSI U HUKHSISI TPaHULIA [Ipeiesia OOHapyKEeHUS.
2. Knaccuduxkanusa mnorpemrHocteit ananmsa. CuUCTEeMaTHYECKWE W CIydalHBIC
norpemHocTd. CrocoObl OLIEHKH MPaBMIIBHOCTH M BOCHPOU3BOAMMOCTH. 3aKOH
HOPMaJIbHOTO paclpefeieHus ciydalHbix omnbok, t- u F-pacnpenenenus.
Cpennee, nucnepcusi, CTaHAAPTHOE OTKJIOHEHWE, WHTEPBAJIbHOE 3HAYCHUE
OIIPEICIIIEMON BEJTUYHHBI.
3. CocrosiHue BELECTB B UJICATBbHBIX U PealibHbIX crucTemMax. Onucanue CI0KHbIX
paBHOBecuii B pactBopax. OOmas ©“  paBHOBECHass  KOHIICHTpAaLHUAL.
KoHLeHTpanmoHHbIe, TEPMOJANHAMUYECKHE U YCIOBHBIE KOHCTAHTBHI PABHOBECHSI.
['padprueckoe onucanue paBHOBECHH, paclipeieIUTEIbHbIE JUATPAMMBI.
4. KucnotHo-ocHoBHOE paBHOBecHe. COBpEMEHHBIE MPECTABICHUS O KHUCIOTAX
u ocHoBaHMsX. Teopus bpencrena-Jloypu. DnekTponHas Teopus JIpronca.
5. PaBHOBecMe B CHUCTEME «KHUCJIOTa - CONPSIKEHHOE OCHOBAaHHE» U
aMm(pUOPOTOHHBIN pacTBOpUTedb. KOHCTaHTa KUCIOTHOCTH M OCHOBHOCTH, CBS3b
MEKy HUMH.



6. KucnotHo-ocHOBHBIE CBOiicTBa pactBoputesneil. KoHcranta aBTOmpoTOimM3a.
Hupenupyromuit u auddepermupyomnuii 3pPekT pacTBOpUTEIIS.

7. KHCIIOTHO-OCHOBHOE paBHOBECHME B  MHOTOKOMIIOHEHTHBIX  CHCTEMaXx.
bydepnsie pactBopel M ux cBoiicTBa. bydepnas emkoctb. Brruucnenne pH
Oy(depHBIX pacTBOPOB, KHCIIOT, OCHOBAHUM, COJICH.

TunoBble TECTOBbIE 3aJaHuA:
1. TeopeTquCKne OCHOBBI AHAJIUTHYECKOH XUMHUH

3AJJAHHUME N 1 (sbi6epume ooun sapuanm omeema)
I[J'I}I nacajabHBbIX pa36aBJ'IeHHI>IX pacTBOPOB BCINYMHA KOHIOCHTPAIUN B YPABHCHHUU

pH = g Cor BBIPAXKAETCA B ...

BAPUAHTBI OTBETOB:
1) % 2) MOJIb/MJT
3) MOJIB/JI 4) /1

3AIAHHUME N 2(8vi6epume ooun sapuanm omeema)
®dopmyna BemecTBa, 0,01 M pacTBop KOTOPOTo XapaKTEePU3yeTCs HAHOOIbIITUM
3HayeHnem pH, umeer Bux. ..

_ BAPUAHTBI OTBETOB:
1) Mg(OH). 2) NH4OH
3) NaOH 4) NazPOg4

3AAAHMUE N 3 (sv10epume ooun sapuanm omeema)
PactBop rugpokcuna nHatpust umeet pH = 13. KoHueHTpanys ocHOBaHuUs B pacTBOpe

npu 100% nuccouuanuu paBHa MOJIB/JI

_ BAPHAHTBI OTBETOB:
1) 0,005 2) 0,001
3) 0,1 4) 0,01

3AJTAHME N 4 (ssibepume 0duH eapuaHm omeema)
3nauenue pH pactBopa, monmyuenHoro myteM paszbasienus 0,05 M pactBopa cepHoit
kucnoTsl (o = 1) B 10 pa3, paBHoO ...

BAPHUAHTBI OTBETORB:
\n 20 2 23
‘3) 1,3 4) 1,0

IIpumepsl BONPOCOB /1J1s1 onpoca:
1. Knaccudukanus METO0B aHATUTUYECKON XUMHUHU
2. Ctatuctraeckas o0paboTka pe3yIbTaTOB aHAIM3a
3.MeTtoapl TUTPOBAHMS, PACTBOPHI.



Tunosble 3a1aHus 115l KOHTPOJbHOU padoThI
1. PaccunraiiTe W TIOCTpOWTE KpHUBYIO TUTPOBAHHS pacTBOpa CJIaboro

OCHOBaHUS (KOHCTAaHTa JMCCOIMAIIUN K=1,4-10'9); KOHIIEHTpanusi ocHoBaHusl C,=
0,05 H. pacTBOPOM COJISIHOM KHMCJIOTOM TOM K€ KOHIECHTPAIUU. Y KOKUTE MPEACIbl
ckauka TuTpoBaHus U pH cpenbl B TOuke 3KBHUBaIEHTHOCTH. OOOCHYHTE BBIOOD
WHJIUKATOPA.

2. OObsAcHUTE C TOYKM 3pEHUS HOHHO-XPOMOGOPHON TEOpUH H3MEHEHHE
OKpacKu HWHJUKATOpoB C u3MeHeHneM pH pactBopa. Hamummure CTpyKTypHBIE
dbopMynbl  TayTOMEpHBIX (GOPM HHIUMKATOPOB METUJIOBOTO OPaHXXEBOTO U
denondranenna. YKaxure, B KAKUX CIIydasX UX MPUMEHSIOT.

3. B mpubop s ompeneneHus aMMOHUHHBIX COJIEH METOJOM OTTOHKH
IpunwiIn 25 cM® pacTBopa XJIOpHAa aMMOHHUS M 06paboTany KOHIEHTPHPOBAHHEIM
pacTBOpPOM THAPOOKcHAa Hatpusa. Ammuak otorHamu B 50 cm® pactBopa HCI
(T=0,003646 r/cm®). 3arem wu3bprTok  HCl orrurpoBamu 23,05 cm® pactBopa
mesnoun ¢ T=0,0040015 r/cm3. CKOIBKO IPaMMOB XJIOPHIa AMMOHHMSI COIEPIKUTCS
BO B3sTOM TIpobe?

4, VuuTBIBas BEIMYMHBI CTAHAAPTHHIX MoTeHnuanos map MnO,/Mn?* Cl,/2Cl-,
YKaXUTE, B KAKOM HAIPaBJICHUH JIOJDKHA UJITH peakius Mexay HUMHU. OObsICHUTE

TOT (haKT, 4TO B JIAOOPATOPHUAX MOJIYyUaAIOT AekcTBHEM KoHleHTpupoBanHoi HCI Ha
MnOZ?

11. YueOHO-MeTOAHYECKOE 00ecTIeUeHH e TUCIUTIINHBI

11.1. PekomeHayemasi JiuTepaTypa
1. Xaxanmna, T.M. Ananutnyeckas xumus : yue6. mocoobue / T.M. Xaxanuna,
H.I". Hukutuna. - 3-e u3a., ucnp. u gom. - M.: FOpaiit : UJ] FOpaiit, 2012. - 278 c.
- Jlonymeno YdeOHO-MeTONWY. OOBEIMHEHUEM BY30B IO YHHUBEPCUTETCKOMY
MOJINTEXHUYECKOMY 00pa30BaHuUI0. DK3eMILIIPHI Bcero: 11
2. Ortro, M. CoBpeMeHHbIE METO/bl AHATUTHYECKOW XUMHH. 3-€ u3d. — M.:
Texuocdepa, 2008. — 544 ¢. DK3eMILIAPHI BCEro: 5
3. AmnapueB, A. U. AHanmutuyeckass XUMHS U (PU3UKO-XUMUYECKUE METOMbI
aHanuza: ydebHoe mocodbue / A. W. AmnapnueB, A. A. Kazakosa, T. IL
AnekcaHgpoBa. — HoBocubupck : HoBocubupckuii rocynapcTBEHHBIN
texHuueckui ynuepcuter, 2018. — 139 c¢. — ISBN 978-5-7782-3611-0. —
TekcT : snekTpoHHBIH // DnekTpoHHO-OuOamoTeyHass cucrema IPR BOOKS

[caiit]. — URL: http://www.iprbookshop.ru/91180.html (mata oOparenus:
30.07.2020). — Pexxum poctyna: muis aBropusup. [loip3oBareneit
4, Banosa, B. JI. AnaauTnyeckas XuMus U PU3HKO-XUMUYCCKHE METOIBI

ananu3a / BamoBa (KombuioBa) B. JI. - Mocksa : [lamkoB u K, 2017. - 200 c. -
ISBN 978-5-394-01301-0. - Texcr : osnexrponssni // OBC "KoHcymbTaHT
cTyneHra' ; [caitT]. - URL :



https://www.studentlibrary.ru/book/ISBN9785394013010.html (mara oOpamieHus:
06.08.2021). - PeskuMm focTyma : Mo MOAMKCKE.

5. Tuxynosa .B. CripaBo4uHOE PYKOBOJCTBO O aHAJUTHUYECKON XUMUU U (PU3UKO-
XUMHUYECKUM MeToJiaM aHaym3a : yaeoHoe nocooue / U. B. Tukynosa, H. B.
HpoOnuiikas, A. 1. Apremenko u 1ip. - Mocksa : Abpuc, 2012. - 413 c. - ISBN 978-
5-4372-0075-9. - Texkcr : anextponnsblit // OBC "KoHcynbTaHT cTynenrta” : [caiit]. -
URL : https://www.studentlibrary.ru/book/ISBN9785437200759.html (nata
obpamenus: 06.08.2021). - Pexxum gocTyma : 1Mo MOAMHKCKE.

6. Menpsuenko .. Ananutrdeckas XuMus U (PU3UKO-XUMUYECKHE METOIBI
aHanu3a. KoamyecTBeHHbIM XUMUYECKUM aHaIu3 [ DIEKTPOHHBIN pecypc]: yueOHoe
nocoboue/ Menpuenko I'.I"., FOuaukoBa H.B.— DnekTpoH. TEKCTOBBIC TaHHBIC.—
Kemeposo: KemepoBckuii TEXHOJOTUYECKU I WHCTUTYT 1105011 (S:10)7
MPOMBIIIUIEHHOCTH, 2005.— 104 c— Pexum JocTyna:
http://www.iprbookshop.ru/14351.— 5BC «IPRbooksy, o maposio.

11.2. Ileproguyeckue U3TAHUA
He UCNONb3YIOMCSL

11.3. HopmMaTHBHO-IIPaBOBbIE AKTHI U HHbIE IPABOBbIE JOKYMEHTbI
He UCNOIb3YIOMCA

11.4 IlepeyeHb 3JIeKTPOHHO-00Pa30BaTe/IbHBIX PECYPCOB
1.YueOGHo-MeToAnYeCKUE MaTepHUabl IO AUCIUIIINHE « AHATUTUYECKAS XH1-
MuUst» (3JEKTPOHHBIN 00pa3oBaTenbHbIl pecype pasmenieH B MOC OTHU (du-

muan) CI'TY umenu I'arapuna FO.A.
http://mail/new/SubjectFGOS/Default.aspx?kod=735
2. Caiit OTU (punman) CI'TY umennu ['arapuna F0.A. http://techn.sstu.ru/

11.5 D71eKTPOHHO-0MOJIMOTEYHbIE CUCTEMBI
1. «OBC IPRbooksy,

2. OBC «Znaniumy

3. «9BC elibrary»

4. 5bC «kKOHCVYJIbTAHT CTYJAEHTA»

11.6. Pecypcsl  MHPOPMANMOHHO-TEJICKOMMYHMKAIIMOHHOM  CeTH
«AHTepHeT»
He UCNONb3YIOMCSL

11.7. IleyaTHbIe U JIEKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl B hopmax,
aJanTUPOBAHHLIX [UIS CTYAEHTOB ¢ OrPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbA (IJI TPYII U IOTOKOB ¢ TAKUMM CTYJA€HTAMH)

1. AnantupoBanHasi Bepcus HODb, nind ucnonb3oBaHUsT WHBAIMIAMH U
JIUIaMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBBSI


http://mail/new/SubjectFGOS/Default.aspx?kod=735
http://techn.sstu.ru/

Oobyuarowuecs u3z uucia uneanudos u auy ¢ OB3 obecneuenvl neuamuvimu u
(unu)  INEKMPOHHLIMU — 00pPA3Z0BAMENbHBIMU — pecypcamu 6  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUSIM UX 300P08bL.

12. NudopManmuOHHO-CIIPABOYHbIE CHCTEMbl M HNPOodecCHOHAIbHbIE
0a3bl JaHHLIX

OOyuaromuMcst obecriedeH aocTyn (ymaaeHHBIM JOCTYI), B TOM YHCJIC B
cllydae MPUMEHCHHSI 3JICKTPOHHOTO 00yUeHUs, JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJOTHH, K COBPEMCHHBIM NPO(ECCHOHATLHBIM  0a3aM  JaHHBIX W
WH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

12.1 Ilepeyenb UHGOPMAUOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas cucrema «Koncynbrant ILmrocy.
2. bubmmoreka MI'Y um M.B.JIomonocoBa. Xumuaeckuii pakymprer MI'Y
Www.chem.msu.su
3. Poccuiickas nannonanbHas onbdnuoreka (PHB) www. nlr.ru

12.2 IlepeyeHb npogecCHOHAIBHBIX 023 TaHHBIX
He UCNONb3YIOMCSL

12.3 IlepeuyeHr MHGPOPMAUMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX IpPH
OCYHIeCTBJICHMH 00pa30BaTeJbHOI0 MpoIecca Mo AUCIHUILIMHE, BKIKYas Ie-
peYeHb NPOrPAMMHOI0 o0ecreyeHus

OOGpazoBaTenbHBIM MpoleCC MO JUCHUIUIMHE oOecTedeH HEeOoOXOIUMbIM
KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJIHO PacCHpOCTPAHSIEMOI0 MPOrPaMMHOTO
oOecrieuyeHrs, B TOM YHCJIE OTCYCCTBCHHOIO IMPOM3BOJACTBA  (IOJJICIKUT
OOHOBJIEHUIO MTPU HEOOXOJIUMOCTH).

1) JluneH3noHHOE MporpaMMHOe 00ecIieYeHHe

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint)

2) CB00OOIHO pPacIpPOCTPaHIEMOE IPOrPAMMHOE 00€ECIICUCHHE

Kaxnprit  oOydarommiicss B TEUYEHHE BCEro mepuoja OOydeHHUs
oOecrieuynBaeTCs WHIANBUIYATbHBIM HEOTPAHUYECHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CHUCTEME | DJJICKTPOHHOW WH(OpMaAIMOHHO-00pa30BaTEeIbHON
cpeze.

13. MaTepuajibHO-TeXHH4YECKOe oOecreueHmne

Vuebnas ayoumopus 0151 nposedenus 3aHAMUL JIEKYUOHHO2O0 MUnNA,
meKywe2o KOHMpPONS U  NPOMENCYMOYHOU ammecmayuu, 2pynnosvix u
UHOUBUOYATLHBIX KOHCYIbMAayUll

YKOMIUIEKTOBAaHA  CHELUATM3UPOBAHHON MeOENbl0 M TEXHUYECKUMHU
cpeacTBamu oOyueHus: 18 pabouumx MecT oOydaronuxcs; pabouee MecTo
IIpEnoAaBaTelsl; KJacCHas [JOCKA; IPOCKIMOHHBIM JKpaH; MYJbTUMEINWHBIN
MPOCKTOP; KOMIBIOTEp, TOJKIIOYCHHBIH K MHTEpHET ©W JOCTynmoM B



uHpopMalmoHHo-o0pazoBarensHylo  cpeny OTU (punuan) CI'TY umenu
[Narapuna IO.A.; neMoOHCTpallMOHHOE OO0OpyAOBaHHE U Y4eOHO-HArJSAHbIC
nocoOusi, o0ecneyrBarole TeMaTHYeCKIe WUTFOCTPAIMK 1o paboyeil mporpamme
JUCIUTUTUHBI.
Yuebnas ayoumopus ananumuueckou Xumuu 051 NPOBEOCHUs 3AHAMULU
n1abopamopHo2o muna
YKOMILIEKTOBaHA 000PY10BAHUEM
Cronsl W CTyJbd C KOJMYECTBOM IMOCaAo4yHbIX MecT 20, mocka s
HAIMCAHMS MEJIOM
HNonomep M-500
Konopumerp KOK-2, KOK-3
Konaykromep Dxcnept-002
PH-meTp-munmuBonasT™MeTp-410
[Tpu6op PH 637m-17-14
[Tpu6op T-107 Tutparop
[Tonsipumerp kpyrosoit CM-3
Pedpaxkromerp NPD-454
Cnextpodotomerp CD-26
10 Kon6onarpesatenu: ESF-4100, I113-0316;
11.Bech Texnoxumuueckue mudporsic SCOUT SPU202;
12.Pedpaxktomerp YPJI naboparopHslii, yHUBEpPCAIBbHBIN C TTOBEPKOIA;
13.Cymmunka maboparopHas SUP-4
14 ITorenmmmonometp P-307
15.Bech anammtnueckne WA-31
16.1Tpubop PH-metp 340 17.TutpoBasibHbIE YCTAHOBKHU
18. IlITatuBsl
19.9nexrponnTka
20. CymmunbHbiii mikad 2B-151

©CoNok~wNE

Pa6ouyio nporpamMmy cocTaBui <~ - /O.I'. HeBephas /




14. lonosiHeHns 1 U3MeHEHUs1 B padoyeil mporpamme

Pabouas mporpamMma nepecMoTpeHa Ha 3aceTaHuu Kadeapsbl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHeceHHbIe M3MEHEHNs YTBEPKIeHbI Ha 3acenannn Y MKH
« » 20 _ ropma, mpoTokoa Ne
[Mpencenarens YMKH / /




