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1. ITacnopt pado4eii nporpamMMbl Y4eOHOM TUCUMILIIIMHBI

1.1. O6aacTh NpUMEHEHUs POTrPAMMBbI

Pabouass mporpamma y4yeOHOW AMCIMUIUIMHBI SBISIETCS 4acThblO OCHOBHOM
npodeccruonanbHOM 00pa3zoBaTenbHON nporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo
cnenuanbHocT 09.02.07 MHbOpMaIMOHHBIE CUCTEMBI M IPOTPAMMHUPOBAHHUE.

1.2. MecTo IMCUMILVIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKH CIIEUAJIH-

CTOB CpE€IHEro 3B€Ha

Pa6ouas nporpamma auctmmauasl OYIL.07 Xumus sBisercs o0s3aTeabHON
4acThio 0a30BbIX AUCLHUIUIMH OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMBbl IO
cneransaocT 09.02.07 MHbopMaimoHHbIE CHCTEMBI U TPOrPaMMUPOBAHHUE.

2. Ilmanupyemble pe3y/bTaThl OCBOCHUS Y4eOHOH JUCIIUNITIMHBI
Pe3ynbraroM ocBOEHUS MporpaMMbl y4eOHOM TUCIMIUIMHEI SBISETCS OBIAjIe-

Hue cryaeHtamu npodeccuonanbHbiMu (I1IK) u obmmmu (OK) xommeTeHIusIMu
OK.02., OK.07., 3HaHUSIMU U YMEHUSIMU:

Kon 1K, OK

Ymenus

3Hanus

OK 02. Ucrnonp30BaTh COBpEMEH-
HBIE CPEJICTBA [TOUCKA, AaHAJIN3A U
UHTEepHpeTanuu HHGOpMAKU U
MH(GOPMAIIMOHHBIE  TEXHOJOTHH
JUIs1 BBIIOJHEHMS 3a7a4 mpodec-
CHOHAJIbHOW JAEATEbHOCTU

JIP 1-12

OK.07. CopeiicTBOBaTh COXpa-
HEHUIO OKPYXaIOIEH Cpeibl, pe-
CYypCOCOEpEKEHUI0, TPUMEHSATH
3HaHUS 00 M3MCHEHWH KIMMarta,
MPUHIUIB OEPEKITMBOTO MIPOU3-
BOJCTBA, d()PEKTUBHO IEUCTBO-
BaTh B YPE3BBIYAHBIX CHUTYa-
IUSIX

V1 npumeHsATh OCHOBHBIE
3aKOHBI XUMHH JI pelie-
HUS 3a7a4 B 00JaCTH MPo-
(dbeccHoHaNBHON  JCSITENb-
HOCTH;

V2 wucnonp3oBaTh CBOU-
CTBa OpPraHUYECKHX Be-
IECTB, IUCIIEPCHBIX U KOJI-
JIOUJHBIX CUCTEM IJIsl OI-
TUMU3ALUN TEXHOJIOTHYe-
CKOTO IpoIiecca;

V3 onuceiBaTh ypaBHEHU-
SIMA XMMHYECKUX pPEaKui
MIPOLIECCHI, JIeXkKAIIUe B OC-
HOBE NPOU3BOJACTBA MPO-
JOBOJILCTBEHHBIX MPOIYK-
TOB;

Y4 npoBOaUTH pacyeThl 1O
XUMHAYECKHM (QopMysiaM U
YpaBHEHUSM pEaKIuy;

VY5 ucnons3oBath jgabopa-
TOPHYIO TIOCYAy W 000pYy-
JIOBaHWE,

VY6 BeIOMpATh METO B XOJT
XUMHUYECKOTO aHaM3a,
noI0UpaTh peakTUBHI U afl-

napatypy;

31 OCHOBHBIC IIOHATUS U 3a-
KOHBI XUMUH;

32 TEOpeTHYEeCKHUE OCHOBBI
OpraHUYEeCKOH, (HU3UIECKOMH,
KOJIJIOUTHOM XMMMU;

33 moHATHE XUMHYECKOM KH-
HETHUKH M KaTajan3a;

34 knaccuduKanmo XUMHAYE-
CKHMX PEaKkLHUi U 3aKOHOMEp-
HOCTH UX MPOTCKAHNUS,

35 oOparumble U HeoOpaTH-
MbI€ XHMHYECKHE PEaKIUH,
XHMHYECKOE paBHOBecHE,
CMEIICHUE XUMHUYECKOTO PaB-
HOBECHS O] JEUCTBUEM pa3-
JUYHBIX (DAaKTOPOB;

36 OKHCIUTEIbHO-BOCCTaHO-
BHUTEJIbHBIC PEAKIINH, PEAKITUH
HOHHOT0 0OMEHA;

37 ruposIn3 Coe, TUCCOLH-
alUIo0 3JIEKTPOJIUTOB B BOJ-
HBIX pPacTBOpax, MOHATHE O
CWIBHBIX U CIa0BbIX JIEKTPO-
JINTAX;

38 TernoBoit A3 PeKT XuMuie-
CKHX peaKIHii, TEPMOXUMHUYE-
CKH€ ypaBHEHUS;




Y7 npoBOIUTH KauyeCTBEH-
HblE€ PEaKIMU Ha Heopra-
HUYECKHE BellecTBa U
WOHBI, OTJEIbHBIE KIIACCHI
OpraHUYECKUX  COEIUHe-
HUH;

VY8 BBINONHATH KOJHYE-
CTBEHHBIE pacyeThl CO-
CTaBa BEUIECTBA M0 Pe3yJib-
TaTaM U3MEPECHMU;

Y9 cobmomate mpaBuia
TEXHUKH  0€30MacHOCTU
pu paboTe B XUMHYECKOU
nabopaTopuu;  BIAJEer:
npoeCCHOHAIBHOW  Tep-
MUHOJIOTUEN U MOXKET IIPH-
MEHATh €€ K Pa3InYHbIM
KOHTEKCTaM U CMEXHBIM
obmacTsm.

39 XapaKkTepUCTHUKHU pa3iIny-
HBIX KJIaCCOB OpPraHUYEeCKUX
BEILIECTB, BXOJAIINX B COCTAB
CBIpb M TOTOBOM IHUIIECBOU
TIPOJLYKIINH;

310 cBolcTBa pacTBOPOB MU
KOJUIOUJIHBIX CHUCTEM BBICOKO-
MOJIEKYJISIPHBIX COEIUHEHUI;
311 aucnepcHble U KOJIOU-
HbIE CUCTEMBI MUILEBBIX MPO-
JyKTOB;

312 ponb U XapakTEpPUCTUKH
ITIOBEPXHOCTHBIX SBJIICHUM B
MPUPOJHBIX M TEXHOJIOTHYE-
CKHX ITPOLIECCaX;

313 OCHOBBI aHAJTUTHUYECKOM
XUMUHU;

314 ocHOBHBIE METOJBI KJlac-
CHUYECKOTI0 KOJMYECTBEHHOTO

U (PU3UKO-XUMUYECKOTO aHa-
mn3a;

315 Ha3zHaueHWe W TpaBHIIA
WCIIOJIb30BaHUsL  J1abopaTop-
HOTO 00OpY/IOBaHMS W armma-
paTypsl;

316 MeToabl U TEXHHKY BBI-
MOJIHEHUS XUMUYECKUX aHa-
JIN30B;

317 npuems! 6e30macHoil pa-
0O0TBI B XMMHUYECKOH J1abopa-
TOPUHU.

B pe3ynbraTte nzyueHnust yueOHON AUCIUTIIMHBI 00YYaIOIIUECs JOJDKHBI JOCTHT -

HYTbh CIEAYIONIMX JUYHOCTHBIX pe3ynbTaToB (JIP):

JIP 1

Oco3zHaronuit cedst rpakTaHMHOM U 3aIllIMTHUKOM BEJIMKOW CTPaHBbI.

JIP 2

[IposiBnsAOIIMN AKTUBHYIO I'DAKIAHCKYIO ITO3ULMIO, IEMOHCTPUPYIO-
LIUH IPUBEPKEHHOCTD NIPUHIIUIIAM YE€CTHOCTH, MOPSIAOYHOCTH, OTKPBI-
TOCTH, 3JKOHOMWYECKHU aKTUBHBIN U y4aCTBYIOIIHUN B CTYJEHYECKOM U
TeppuropualbHOM caMOYIPaBICHNH, B TOM YHCJIE Ha YCIOBUAX A00OPO-
BOJIbYECTBA, IIPOJYKTHUBHO B3aUMOJACUCTBYIOIIMM U Y4acCTBYIOLIUN B
JEeSITEIbHOCTH OOLIECTBEHHBIX OpraHU3aluil.

JIP 3

Cobnromaronmii HOpMbI MPABOIOPSAKA, CIACTYIOIUN HaeanaM Ipax-
JTAHCKOTO 00IIecTBa, 0OecCTieYeHHs 0€301TaCHOCTH, ITPaB v CBOOO,T IPak-
naH Poccnn. JIosnbHBINM K YCTAHOBKAM U ITPOSIBIICHUSM IIPEICTaBUTEIIEH
CYOKyJbTYp, OTJIMYAIOLIUMI X OT IPYMI C JECTPYKTUBHBIM M JI€BUAHT-
HBIM TOBeJIeHUEM. JIEMOHCTPUPYIOIINNA HENPUATUE U MPEIYIIPEKIAI0-
MK COLIMAJIBHO ONIACHOE NOBEICHUE OKPYKAIOIIUX.

JIP 4

[IposiBnsOIINN ¥ JEMOHCTPUPYIOIIMN YBaXKEHHUE K JIFOASAM TPyZAa, 0CO-
3HAIONIUHI [IEHHOCTh cOOCTBeHHOTO Tpyna. Ctpemsmuiics kK GopMupo-
BaHMIO B CETEBOU cpejie TMYHOCTHO M MPO(PECCHOHATBHOTO KOHCTPYK-
TUBHOTO «1IU(POBOTO craenar.




JP 5

JleMOHCTpHUPYIOIIHI PUBEP)KEHHOCTh K POJHOM KYJIbTYpe, HCTOpHUYE-
CKOU maMsITi Ha OCHOBE JIF0OBM K PoawHe, pogHOMY Hapoy, Malloi po-
JUHE, TPHUHATUIO TPAJAULMOHHBIX LIEHHOCTEW MHOTIOHAIIMOHAJIBHOTO
Hapona Poccun.

JIP 6

[TposiBnsitoLIuil yBaXKEHUE K JIIO/ISIM CTAPIIETO MOKOJIEHHS 1 TOTOBHOCTh
K YYaCTHIO B COIMATIbHOM MOJIEPIKKE U BOJIOHTEPCKUX JBUKCHUSX.

JP 7

Oco3HaronMil NPUOPUTETHYIO LIEHHOCTh JUYHOCTH YEJIOBEKA; yBaXKaro-
MUK COOCTBEHHYIO M UY)KYI0 YHHKAJIBHOCTh B PA3JIMYHBIX CUTYAIUSX,
BO BceX (hopMax M BHJAX JIEATEIbHOCTH.

JIP 8

[IposiBnsAOIIMNA U IEMOHCTPUPYIOLIUN YBa)KCHHUE K IPEACTABUTEISAM
pa3NUYHBIX ATHOKYJIBTYPHBIX, COLMAIBHBIX, KOH(ECCHOHAIBHBIX U
UHBIX rpynn. Conpu4acTHbIM K COXPAHEHUIO, IPEYMHOXEHHUIO U TPAHC-
JSUUU KYJIBTYPHBIX TPAIULIMKA U HEHHOCTEN MHOTOHALIMOHAIBHOTO POC-
CHICKOr0 roCyAapCTBa.

JIP 9

Co0mroarouii ¥ mporarasaupyomund IpaBuiIa 3[0pOBOTro 1 Oe3omac-
HOTO 00pa3a KU3HH, CIIOPTa; MPEAYIPEIKAAONINIA THO0 MPEOI0TIEBAI0-
U 3aBUCHMOCTH OT aJKOIoJIsI, Ta0aKa, IMCHXOAKTHBHBIX BEIIECTB,
a3apTHBIX Urp U T.1. COXpaHSAIOMHNA ICUXOJOTUYECKYI0 YCTOHYMBOCTh
B CUTYaTHUBHO CJIO’KHBIX WJIM CTPEMHUTEIILHO MEHSIOIIUXCS CHTYAIHsIX.

JIP 10

3a00TAIMIACS O 3alIUTE OKPYXKAIOIIeH Cpeibl, COOCTBEHHON M Uy Ou
0€30MacCHOCTH, B TOM YHCJIe IU(PPOBOA.

JP 11

[posiBrsiromuii yBaxKeHHE K 3CTETUYECKUM IIEHHOCTSM, 00Jaatonuit
OCHOBAMHM 3CTETUYECKOUN KYJIBbTYPHI.

JIP 12

[IpuHuMaromuii ceMeiHble [IEHHOCTH, TOTOBBIM K CO3aHUI0 CEMbH U
BOCIIUTAHHUIO JCTEH; JEMOHCTPUPYIOIINM HENIPUATUE HACUIIUS B CEMBE,
yXoJia OT POJIUTEIHLCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOIIECHUH CO
CBOUMMHU ACTHMHU U UX (pI/IHaHCOBOI‘O COI[ep)KaHI/IH.

3. CTpyKkTypa U coaepkaHue y4eOHOH TUCIUIINHbBI
3.1. O6beM y4eOHOI IMCUMILINHBI M BUABI Y4eOHOM AeATeIbHOCTH

Bug yueOHol AesTensHOCTH O0BéM B
yacax
O0bem 00pa3oBaTe/IbHONM NPOrpamMMbl Y4eOHOM TMCHMILIMHBI 78
B T.4.:
JIEKIUU 56
J1a00paTOPHBIE 3aHATHUS 10
MPAKTUYECKUE 3aHITUSA 12

KypcoBas padoTa (IpOeKT) -

KOHCYJIbTAalluN

CamocTosiTenbHas pabora -

IIpome:xxyTouHnas arrecranusi B gopMe 3a4eT C OLEHKOM BO 2 ce- -

MeCTpe




3.2 TemaTu4eckuii IJIaH U co/epKaHMe Y4eOHOH JUCHUIINHBI
Temarnueckoe TUTAaHUPOBAHKE MPECTABICHO MO CEMECTpPaM OO0yUYeHHUs, B HEM yKa3aHO PEKOMEHIyeMO€ KOJWYECTBO YacOB, OTBOJIMMOE HA U3YYCHHE
TEM, IOBTOPEHHE U PA3IMYHOTO BUAAa KOHTPOJIbHbIE paO0Thl. OCHOBHBIE BUBI JESITEIBHOCTH 00YJAIOIIUXCS IIEPEUNCIICHBI IPH N3YUYEHUH KaX 101 TEMBI
Y HaIlpaBJIEHbI HA TOCTI)KCHHE TUNIAHUPYEMBIX PE3YJIbTaTOB 00yUYEHUS.

HaumenoBanme | CoaeprkaHue y4eOHOro MaTepuasia, jJadopaTtopHbie U Kouanue- YpoBeHb 0CBOEHHSI Y4eOHOI0 MaTepuaJia u Ju4d-
pa3aesoB u TeM NpaKkTH4YecKue padoTbl, CAMOCTOATeIbHAsI padoTa CTBO 4aCOB HOCTHBIE Pe3yJIbTaThl
00y4aroIuxcs.
1 cemect
Pasznen 1. HazHavyeHne U MpaBUWIIa UCNIOJIb30BaHUA JIa0OPATOPHOTO 000- 2
pYAOBaHUSs
Paznen 2. 32
Tema 1.1. Bge- | Conepxxanue: 2 OK 02., OK.07
JICHUE. XuMmus 1 e€ 3a/1a4i U METOJIbI O0yueHUs. 3HaUeHUE HayKU JIP 1-12
IIPU W3yYEHUU TEXHOJIOTUH NIPUTrOTOBIeHU nuiuy. Ha3Ha-
YeHHE U MPaBHJIa UCIIOJIb30BaHMS J1a00paTOPHOTO 000pY-
JIOBaHUs U aIIapaTypsl.
B ToM uncie npakTudeckux M 1a00paTOPHBIX 3aHATHIMA: - -
Tema 2.1. ®uzu- | Conepxanue: 4 OK 02., OK.07
yeckag XHUMHA. | OCHOBHBIC TOHATHS TEPMOJAMHAMHUKH: cHCTeMa, (da3a, JIP 1-12
OcHOBHBIE TIO- | 9K30 U SHAOTEPMHUUECKUE peakiuu. Tepmoxumusi. OCHOB-
HATHS U 3aKOHBI | HbIe 3aKOHBI. [[OHATHE SHTATBITNN.
TEPMOJANHAMUKH
U TEPMOXHUMHH.
B Tom uncne npaktuueckux u 1a00paTOPHBIX 3aHATHH: 2 OK 02., OK.07
[IpakTtruueckas pabora 1. Pemenue 3agad Ha pacy€r SH- JIP 1-12
TaNbIAA XUMUYECKUX peakiuid. M3yuenue cnocoboB pe-
HIEHUS 3a/]1a4.
Copneprxanue: 4 OK 02., OK.07




Tema 2.2. Arpe-
raTHbIE COCTOS-
HHs BCLIECTB U
UX XapakTepu-
CTHKA.

ArperatHble COCTOSIHUS BEILECTB, UX XapaKTEPUCTHKA.
Posnb 1 XxapakTepucTuKa MOBEPXHOCTHBIX SIBJICHUN B MPHU-
POAHBIX U TEXHOJOTHYECKHUX Mporeccax. [loBepxHOCTHOE
HaATSHDKEHHUE M METOIbl €T0 orpesesieHus. BiausHue Ba3Ko-
CTH Ha KaueCTBO MUIIEBbIX MPOIYKTOB.

JIP 1-12

B ToM 4ymcIie mpakTHUeCcKuX U JaOOPAaTOPHBIX 3aHSATHH:

Tema 2.3. Xu-
MHUYEecKas KHHE-
THKa W KaTaJlu3.
XHUMHUECKOE
paBHOBECHE.

ConeprxaHue:

CkopocTh xuMHueckux peakuui. daxkTopsl, BIHAIOMINE
Ha ckopocTh peaknuu. [IpaBuno Bant-I'odda. Karanus u
KaTtaau3aTopbl XuMH4Yeckoe paBHoBecue. IIpunnum Jle-
[Ilatense.

OK 02., OK.07
JIP 1-12

B ToM uymcIie mpakTHuecKuX U 1a00paTOPHBIX 3aHSATHI:

Tema 2.4. Xu-
MUYECKHE peaK-
LUH.

Coneprxanue:

Knaccupukanuss xumuueckux peakuuid. Peakmum noH-
HOTO oOMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC Peak-
uuu. ['maponus coneil.

OK 02., OK.07
JIP 1-12

B ToM umcIie mpakTHuecKuX U 1a00paTOPHBIX 3aHSATHI:

[Mpaktuyeckas pabora 2. PemieHue ypaBHEHUN OKHCIH-
TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKUUA METOJIOM 3JIEK-
TpoHHOTO OanaHca. M3ydyeHue croco0OB pemieHus ypas-
HEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuus. Pe-
[ICHHE YpaBHEHUH peakiuii HOHHOTro oOMeHay. BrimoHe-
HUE 3aJ]aHU 10 PEIICHUI0 YPaBHEHUH PEakIuii HOHHOTO
oOMmeHa. PerieHne pacyeTHbIX 3a/1a4 110 ypaBHEHUSIM peak-
07078

OK 02., OK.07
JIP 1-12

Coneprxanue:

OK 02., OK.07




Tema 2.5. Cpoii- | O6mas xapakTepucTuka pacTBopoB. CriocoObl BbIpake- JIP 1-12
CTBa pacTBOPOB. | HUS KOHIeHTpanuu. CBoiicTBa pa30aBIeHHBIX PACTBOPOB.

Huddyszus. 3akon Baut-I'opda. Teopus snexrponuTuye-

ckor nuccormainuu. bydepubie pactBopbl. CrocoObl

onpenenenus pH.

B ToM umcIie mpakTHuecKuX U 1a00paTOPHBIX 3aHSATHM: 4 OK 02., OK.07

Pemenune 3amgad: Pacu€rbl KOHIIEHTpalMid pacTBOPOB, OC- JIP 1-12

MOTHYECKOTO IaBJIEHUS], TEMIIEPATYPbl KUIICHUS.

2 cemecTp
Pazpnen 3. Kosutonanas xumusi. 22 -

Tema. 3.1. 3Ha- | Conepxxanue: 6 OK 02., OK.07
YyeHHuEe KOJIJIOUI- JIP 1-12
HOU XUMUH. | 3HAaYCHHE KOJJIOMIHON XUMHH. /{ucriepcHble CUCTEMBI, UX
JlucniepcHele CH- | XapaKTepuCcTUKa W Kiaccuukanus. lcmonp3oBaHue B
CTEMBI. TEXHOJIOTUM TPOAYKIIUU OOLIECTBEHHOI'O MHUTaHUs. Xa-

paKTepUCTHUKa TIpoliecca aacopomuu AacopOIus ra3oB

pacTBOpEHHBIX BelIecTB TBEPABIMU ajcopbenTamu. Ilpu-

MEHEHHE aJICOPOIMH B TEXHOJIOTHYECKHUX MPOoIeccax.

B ToM uncie npakTUYecKux M Ja00paTOPHBIX 3aHATHIMA: - -
Tema. 3.2. Kon- | Conepxxanue: 4 OK 02., OK.07
nougHele  pac- | KoutouaHbsle pacTBOpEBL, XapaKT€pUCTHKA, METOJIbI MOJTY- JIP 1-12
TBOPBI. qyeHus. 3011, UX CBOMCTBA.

B ToM uncie npakTUYecKux 1 Ja00paTOPHBIX 3aHATHIMA: 2 OK 02., OK.07

CocraBnenue (Hopmys1 U CXeM CTPOCHHS MUIIEIUT». M3yue- JIP 1-12

HHE COCTaBJICHUs (OPMYJI U CXEM MHIIEILIL.
Tema. 3.3. I'py- | Conepxxanue: 6 OK 02., OK.07
OoaucnepcHble | DMyNIbCHH, HX CTpOeHHUe, Kiaccudukais. CrocoObl mo- JIP 1-12
CUCTEMBI. nydenus. [lensl. [lopomiku, cycnieH3uu, nacTel: CTPOCHUE,




METO/Ibl MOJTYYEHUsl. A3PO30JIU, JbIMbI, TYMaHbl. 3arps3-
HEHHUE OKPYKAIoIIeH cpe/ibl a3p0o30JsIMH, AbIMaMU, TyMa-
HaMH.

B ToM umcIie mpakTHuecKuX U 1a00paTOPHBIX 3aHSATHI:

Tema. 3.4. | Conepxanue: 4 OK 02., OK.07
XKupsl, 6enkn u | MUKpo- ¥ MakpO3JIEMEHTBI BXOSIINE B COCTaB MPOIYK- JIP 1-12
yraesoabl.  Mx | ToB. benku, ux crpoeHue, U3MEHEHHS B IIPOIIECCaxX TEXHO-
U3MEHEHHsA B | JOormueckod o0paboTku. JKupbl, UX CTpOCHHE, XUMHUYE-
IPOIECCax TEX- | CKHE MPOLECCHl MPOUCXOASIINE MPH TePMHUUYECKON 00pa-
HOJIOTHYECKOU 00TKHU. YTIEBOIBI, UX CTpOCHHE, CBoMcTBa. Kapamennsa-
00paboTKK mH- | 1usl.
IICBBIX TPOAYK- | B ToM yncie mpakTH4eCKHX U JJabOpaTOPHBIX 3aHATHIL: 4 OK 02., OK.07
TOB. XVMHYECKUH COCTaB MUILEBBIX MPOAYKTOB. OnpeeneHue JIP 1-12
XUMHUYECKOT'0 COCTaBa MPEJICTABICHHBIX MPOJIYKTOB.
Tema. 3.5. | Conepxanue: 4 OK 02., OK.07
«Habyxanue u | XapakTepucTHKa MPOLIECCOB HAOYXaHHS U PACTBOPCHHUS JIP 1-12
pacTBOpeHue nonuMepoB. CTyIHHM, UX XapaKTEpUCTHKA, CHHEPE3UC
MOJIUMEPOB. CTYIHEH.
B ToM umclie mpakTHuecKuX U 1a00paTOPHBIX 3aHSATHIN: 2 OK 02., OK.07
[Iponiecchl HaOyxaHust U CTyJHEOOpa3oBaHUE Kpaxmala, JIP 1-12
kenaTuHa. M3ydeHue mpoieccoB HabyxaHUsl U CTYIHEO00-
pa3oBaHME Kpaxmaa, xKejJaThHa.
Pa3znen 4. AHatuTHYeCKAsi XUMHA 18
Tema. 4.1. Ka- | Conepxxanue: 4 OK 02., OK.07
YECTBEHHBIN [lepBas aHanmuTHYECKas TPYyINa KATHOHOB, UX XapaKTEpH- JIP 1-12
aHaJIN3. cTuka. Bropas aHanmuTuueckas rpymmna KaTHOHOB, UX Xa-

pakrepuctuka. [IpousBeaeHne pacTBOPUMOCTH, YCJIOBUSA
oOpa3oBaHus ocaakoB. TpeThs aHATUTHUYECKAsI TPYIIa Ka-
THOHOB, MX XapaKTEPUCTUKA. XapaKTEPUCTUKA YETBEPTOU
aHAJTUTUYECKON rpymIbl KaTHoHOB. Knaccudukanus anu-
OHOB, 3HaYEHHE AHMOHOB B OCYIIECTBJIECHUH XUMHUKOTEX-
HOJIOTUYECKOTO KOHTPOJIsl. YaCTHBIE peaKkI[uu aHUOHOB.
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B ToM uncie npakTUYecKux M Ja00paTOPHBIX 3aHATHIMA:

Pemienune 3amay Ha MpaBUIIO pacTBOPUMOCTH». PemieHue
3a/1a4 Ha MpaBujIo pacTBOpUMoOcTU. COCTaBIICHUE U pEllie-
HUE ypaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaK-
1107078

OK 02., OK.07
JIP 1-12

Tema. 4.2. Ko-
JIMYECTBEHHBIHN
aHaIn3.

Copneprxanue:

MeTtobl KOTMYECTBEHHOTO aHaiu3a. ['paBUMETpUYECKU
(BecoBoit) Metoa. Turpumerprudeckuii (00bEMHBII) METO
aHanuza. CrnocoObl BbIpa)KEHUS! KOHIIEHTPAIMM PacTBO-
poB. MeToabl OKUCIIEHHS - BOCCTAaHOBJIEHUS, UX CYII-
HOCTb. DKBUBAJICHTbl OKHUCIIMTEJIEH U BOCCTAaHOBHUTEIECH.
IIepmanranatomerpus. Momomerpus. Metoasl ocaxnie-
Hus. Aprentomerpusi. Teopust uHaUKaTOPOB. CyITHOCTH
METO/1a KOMILIEKOHOOOpa3oBaHusl. DPHU3UKO-XMMUYECKHE
MeTobl aHanu3a [I[puMeHeHne MeTo10B B XMMUKO-TEXHO-
JIOTUYECKOM KOHTpOJIE.

OK 02., OK.07
JIP 1-12

B ToM uymcIie mpakTHuecKuX U 1a00paTOPHBIX 3aHSATHI:

O06o0011eHne U MOBTOPEHUE 3a Kypce: (HU3UYecKas XUMHS
O06o01enre ¥ MOBTOPEHHE 3a KypC: aHAIMTHYECKAsT XHU-
must. [loaroroska k sk3ameny.

OK 02., OK.07
JIP 1-12

IIpomeskyTOUHAs aTTecTaNMs — 3a4€T C OIEHKOH BO 2 cemecTpe

| Miroro

78
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4. YcaoBus peaju3alui NPporpaMMbl y4eOHOM TN CIUIIINHBI
4.1. Ins peanu3zanuu NporpamMmMbl Y4eOHOM JUCUMILIMHBI PEAYCMOTPEHbI CJIeAYI0-
1He crennajibHble MOMelleHus!

Jlabopatopus xumuu (Ayautopus Ne 20). YueOnas nabopaTopus i MPOBEACHUS
BCEX BUJOB AUCIUIUIMHAPHON W MEXIAUCIUIUIMHAPHON MOJTOTOBKH, JIA0OPATOPHOM,
pakTUYecKor paboThl oOywaromuxcs. [locagouHble MecTa Mo KOJMYECTBY 00ydaro-
HMxcs B rpynime, paboyee MeCTo mpenojaBatess, ayIuTOpHas A0cka, mKad s XpaHe-
HUSL METOJIMYECKUX MATEPUAJIOB, BBITSKHOM MIKa(, HACTEHHbIE CTEH bl IOCTOSTHHOM AKC-
no3unuu: «Tabnuia mo nmpaBwuiaM MOBEICHUS B XUMUYECKOM KaOuHeTey, «Ilepuoamnde-
ckas cucrema J[.M. MenneneeBay, «Tabmuua pacTBOPUMOCTIY, «DIEKTPOXUMUUECKUI
psia HanpspkeHuid MeTtauioBy, 11K, Mogenu (oObeMHbIE U TIIOCKHE), HAOOPHI 000PYyI0Ba-
HUS JJ1s1 TPOBEICHUS IEMOHCTPAIMOHHBIX OTBITOB U JaOOPaTOPHBIX paboT, 060pynoBa-
HUE 0O0Ilero Ha3HAYEeHUs, JEMOHCTPAIMOHHOE 000pYyA0BaHKHE, KOMIUIEKThI JabopaTop-
HOM XMMUYECKOM MOCy/Ibl AJis1 KabuHeTa U 1abopaTopuu, 000pyAOBaHHE 1S TaO0OpaTop-
HBIX U MPAKTUYECKUX PadoT, KOJUIEKIMU MaTEepHaOB, XUMUYECKHUE PEAKTUBBI, OCYa
XUMUYECKast, CYIIIKA HACTeHHAsI, IKad [Tl TOCY bl ¥ MPUOOPOB, BBITSKKA, KOJIICKIIUN

YHTOMOJIOTUYECKHUE, MUKPOIIPETapaThl, MOJIEIH-aNIUIMKAIINN 10 aHATOMUHU B OOIIeH
OMOJIOTMH, IIEYaTHBIE TOCOOMS O OMOJOTUU, MOACIH 00BEMHBIE.

[1K, nmporpammHoeoOecneueHue:

Windows;

Microsoft Office;

AntuBupyc Kaspersky Endpoint Security;

Bpaysep Google Chrome

7-Zip;

Foxit Reader;

K-Lite Codec PackFull

4.2. UudgopmannonHoe odecnevyeHre peajsn3aluu MporpamMmmbl

IlepeueHb pekoMeHayeMbIX Y4eOHbIX u3aaHuil, UHTepHeT-pecypcoB, 10MOJI-
HUTEJbHOM JIUTEPATYPbI

4.2.1. OcHOBHBIE EYATHLIE U3AHUSA

1. Audpunorenona, U. B. Xumus. ba3oBerit ypoBenb: 10—11 kiaccsl : yueOHUK AJis
cpeanero oomero obpazosanus / 1. B. Audpunorenona, A. B. badkos, B. A. Ilon-
KOB. — 2-¢ u3a., uchp. u jgon. — Mocksa : M3znarensctBo IOpaiit, 2024. —
290 c. — (O6meobpazoBarenbHbIi uki). — [ISBN 978-5-534-16098-7. — Tekcr :
anekTpoHHbii  //  OOpa3oBatenbHas  1atrdpopma  FOpait  [caiiT]. —
URL: https://www.urait.ru/bcode/544870.

2. 3aitnes, O. C. Xumus. JIlabopaTopHbIi NPpaKTUKYM M COOPHUK 3aj1a4 : yueOHOE T0-
cobue s cpeaHero npodeccruoHanbHoro obpaszoBanusi/ 0. C. 3aiineB. —




Mockga : U3narensctBo IOpaiit, 2024. — 202 ¢. — (IIpodeccronanbHoe 06paso-
BaHue). — [ISBN 978-5-9916-8746-1. — TekcT : anexTpoHHbIH / OOpa3oBaTenbHas
mwiardopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/538285.

3. bopucog, A. H., Xumus : yue6nuk / A. H. bopucos, E. C. Octpormsinos, T. b. boii-
uosa, JI. [1. ApnameBa. — Mocksa : KnoPyc, 2024. — 331 c. — ISBN 978-5-406-
11987-7. — URL.: https://book.ru/book/950237.

4. Caenko, O. E., Oprannueckas xumus (¢ npaktukymom) : yuebnuk / O. E. Caenko.
— Mocksa : KnoPyc, 2025. — 177 c¢. — ISBN 978-5-406-13684-3. — URL.:
https://book.ru/book/955436.

4.2.2. OCHOBHBIE 3JIEKTPOHHbIE U3IAHMS

HHuTepHET-peCypCHI:

1. http://school-collection.edu.ru/ equnas koyekiys HUGPOBLIX 00PA30BATEIIBHBIX
pecypcoB
www.krugosvet.ru/ yauBepcanbpHas sHIuKIoneaus «Kpyrocsem»/;
http://sciteclibrary.ru/ HayuHo-TexHHUECKassOnOIMoTeKa/
www.auditorium.ru/ 6ubnmnorexa HHCTUTYTa «OTKPBHITOE 0OIIECTBOY/
www.bellerbys.com-caliT yuuteneir OMOJIOTHUH U XUMHUH
http://www.alhimik.ru - mone3nsie coBeThl, 3PPEKTHBIE OMBITHI, XUMHUUECKHE HOBO-
CTH
7. http://dnttm.ru/ — (on-line koH(pepeHuu, TpeHUHTU, 00yUeHus: GU3NKE U XUMHUH,
OMOJIOTHH, DKOJIOTHH)
8. http://www.it-n.ru/ - ceTeBoe coo0IIeCTBO YUuTeIeH XUMUU
9. http://chemistry-chemists.com/ — «Xumust 1 XumMuku» - Gopym xypHaja (dKCHepu-
MEHTBI TI0 XUMUH, IPAKTHIECKasi XUMUs, TpoOIeMbl HAYKH 1 00pa3oBaHusi, cOOp-
HUKH 33714 JUTSI IOATOTOBKH K OJIMMITHAIaM TI0 XUMHUH).
10.http:/www.astu.org/content/userimages/file/upr 1 2009/04.pdf
4.2.3. JlonoJHUTEIbHbI€ HCTOYHUKH
1. T'munka, H. JI., O0mas xumus. : yueonoe nocodue / H. JI. I'nmuaka. — Mocksa : KHo-
Pyc, 2024. — 749 «c¢. — ISBN 978-5-406-12565-6. — URL:
https://book.ru/book/951751
2. Xumus : yueOHUK 11 cpeHero npodeccuonansHoro oopaszosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBai ; mox o6meit pemakiueii I'. H. ®ane-
eBa. — 2-¢ u3l., nepepad. u gomn. — Mocksa : U3narensctBo FOpaiit, 2023. — 431
c. — (IlpodeccuonanpHoe obpazoBanue). — [ISBN 978-5-9916-7723-3. — TekcrT :
anekTpoHHbln  //  OOpasoBarenpHas 1natdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513073

ARl

5.KoHTpPoJIb M OlleHKA Pe3yJbTATOB OCBOCHUS Y4eOHOM MMCUMILIMHBI
KoHTpoJsib 1 O1leHKa pe3yJbTaTOB OCBOCHUS AUCUUILIMHBI OCYIIECTBIISIETCS MPEIO-
JaBaTeJieM B IIPOIIECCe MPOBEICHHUS MPAKTUIECKUX 3aHITHI U TAOOPATOPHBIX pabOT, TECTH-
POBaHMs, a TAKXKE BBINIOJHEHUS CTYICHTAMU MHAMBUAYAJBbHBIX 33/IaHUM, IPOEKTOB, UCCJIE-
JIOBAHUMU.
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PesyabTaThl 00yyeHus (0cBo-
eHHbIe YMEHHs, YCBOCHHbIE
3HAHNA)

Kpurtepun onenkn

@DopMbI U METObI KOHTPOJISI M
OLIEHKH Pe3yJIbTAaTOB 00y4Ye-
Hua (BxJ. J3, I13)

3HaHus:

OCHOBHBIC IIOHSTHS ¥ 3aKOHBI X1~
MHH;

TEOPETHUYECKUE OCHOBBI OpPTaHHU-
YeCKOH, (PU3MUeCKOU, KOJUTOHMI-
HOU XUMUH;

MMOHATHE XUMHUYECCKON KMHETHKHU
Y KaTajau3a;

KJIacCU(PUKAIMI0 ~ XUMHUYECKUX
peakuuil ¥ 3aKOHOMEPHOCTH HUX
MIPOTEKAHNS,

oOpaTuMble U HEOOpaTUMBbIE XU-
MUYECKHE PEaKIINH, XUMUYECKOe
paBHOBECHE, CMEIIEHUE XUMUYe-
CKOTO paBHOBECHS MOH JeH-
CTBUEM Pa3INYHBIX (DAKTOPOB;
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIIb-
HBIE PEaKIUH, PEaKIUi HOHHOTO
oOMeHa;

TUIPOJIU3 COJIEH, JMCCOIMALIAI0
ANIEKTPOJIUTOB B BOJHBIX PACTBO-
pax, MOHATHE O CHWJIBHBIX U CJla-
OBbIX AIIEKTPOJIUTAX;

TEII0OBOM A(DPEKT XUMHUECKHUX

peakuuii, TEPMOXUMHUYECKHUE
YPaBHEHHS,
XapaKTEPUCTUKU pa3IUYHBIX

KJIACCOB OPraHUYECKUX BEILIECTB,
BXOJIAIIUX B COCTAB CBHIPhS U TO-
TOBOW MUIIEBOM MPOAYKIIUH;
CBOICTBA PacTBOPOB U KOJUIOUI-
HBIX CHUCTEM BBICOKOMOJIEKYJISIP-
HBIX COCIMHCHU;

JUCTIEPCHBIE U KOJUIOUIHBIE CH-
CTEMBI ITUIIEBHIX MMPOTYKTOB;
POJIb ¥ XapaKTEPUCTUKU MTOBEPX-
HOCTHBIX SIBJICHHI B MPUPOTHBIX
U TEXHOJIOTUYECKHUX Tpolieccax;
OCHOBBI aHAJTUTHYECKON XUMUU;
OCHOBHBIE METOJbl KJIacCH4e-
CKOTO KOJMYECTBEHHOro U (u-
3UKO-XMMHUYECKOT0 aHaJIN3a;
HA3HAYCHUE U TMpaBUJIA UCTIOJb-
30BaHMs JIaOOPATOPHOTO 000PY-
JIOBaHUS U alaparypsl;

METOJIbl M TEXHHUKY BBIOJTHEHUS
XUMHUYECKUX aHATU30B;

npueMbl 0e30macHoi paboThl B
XHUMUYECKOH JIabopaTopuy;

Ounenka «OTIHYHO» /
YTEHO»:

JEMOHCTPHUPYET
BEHb 3HAHUU.

JEMOHCTPHUPYET
BEHb YMEHUU.

JEMOHCTPHUPYET BJIaJICHUS Ha BbI-
COKOM YpOBHE.

Ounenka «xopomo» /
YTEHO»:

3HaeT JOCTAaTOYHO B 0a30BOM
o0BeMe.

yMeeT MPUMEHATh 3HAHHUA Ha
npakTuke B 06a30BOM o0beMe.

BJIa/ieeT 6a30BBIMU MPUEMaMHU.

Ouenka «y0BJIETBOPH-
TeJIBbHO» / «3aYTEHO»:

JNEMOHCTPHUPYET YaCTHUYHbIE 3HA-
HUs1 0e3 TPYOBIX OIIHOOK.

JEMOHCTPHUPYET YaCTHUUHBIE yMe-
HUs1 0e3 TPYOBIX OIHOOK.

JEMOHCTPHUPYET YacTUYHBIE Bja-
neHus 6e3 rpyObIx omrooK.

Ouenka «HeyJ0BJIETBOPH-
TeJbHO» / «<He3a4eT»:

He 3Haer. Jlomyckaer rpyOble
OIIIMOKHU.

He ymeeT. JlemoHCTpupyer uya-
CTHUYHBIE YMEHUS, JOIycKas
rpyOBIC OIITHOKH.

He Biuaaeer. JleMoHcTpupyer

HU3KHI ypOBEeHb BJaJIEHUSA, J0-

nycKas TpyOble OIIHOKH.

«3a-
BBICOKUH ypoO-
BBICOKUH ypoO-

«3a-

IIpumepsr ¢dopm u MeToa0B
KOHTPOJIS M OLIEeHKH

BXOJIsII[e€ TECTUPOBAHUE;
AQHAJIU3 BBIIIOJIHEHUS ITPaKTH4Ye-
CKHX paboT;

TEKYILIUNA KOHTPOJIb OCBOCHUS
Martepuana (KOHCIIEKT);

DK3aMEH.
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NPUMEHSATh OCHOBHBIE 3aKOHBI
XMMUU 7S pelieHus 3a/1a4 B 00-
Jactu npodecCHoHANBHOU JIesl-
TEJIBbHOCTH.

Ymenus:

MCTOJIb30BaTh CBOMCTBA OpraHu-
YEeCKUX BEIIECTB, JUCIEPCHBIX U
KOJIJIOUJHBIX CHCTEM JUIsL ONTH-
MU3aLHUH TEXHOJIOTHYECKOTO
nporiecca;

OIUCHIBATh YPABHEHUSAMH XUMH-
YEeCKUX pEeaKIUil MpoIecchl, Jie-
Jalllke B OCHOBE MPOM3BOJACTBA
MPOJOBOJIBCTBEHHBIX  MPOAYK-
TOB;

MIPOBOJIUTH PACUETHI 110
XUMHUYECKUM (opMyJiaM U ypaB-
HEHUSIM PEaKIINH;

WCIIOb30BaTh  J1aOOpPaTOPHYIO
nocyay 1 o00pyJ0BaHHUE;
BBIOMpATh METOJl U XOJ XUMUYe-
CKOT'0 aHaJln3a, MoAOUPaTh peakx-
TUBBI U anmapaTypy;

MIPOBOJUTH KAUEeCTBEHHBIE peak-
MM Ha HEOpPraHUYecKHe Bellle-
CTBA ¥ MOHBI, OT/ICJIbHBIE KIaCChI
OpraHNYEeCKUX COCTUHEHUN;
BBIMOJIHATE  KOJINYECTBEHHBIE
pacueThl coCTaBa BEILIECTBa IO
pe3yiabpTaTaM U3MEPEHU;
coOnofaTh MpaBUia TEXHUKU
6e30macHOCTH Ipu paboTe B Xu-
MHUYECKON JTaOOPaTOPUH.
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