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1 [IEJIM OCBOEHMS YYEBHOMN TUCIHUATIIMHBI

3HaHMEe XUMHUM HEOOXOJMMO JUIsl YCIEIIHOTO IMOCJEI0BAaTEIbHOTO U3YYEHUS
CTyJIGHTaMH OOIIEHAYYHBIX W CIEIUAIbHBIX IUCHUIUINH, a TaKKe IS YCIEIIHON
JESATETHPHOCTH TIO CTHCIHATBHOCTU. V3yueHne XUMHUECKHX CHCTEM U (PyHIaMeHTaIbHBIX
3aKOHOB XHMMHHM C TO3UIUH cOBpeMeHHOW Hayku. DopMupoBaHHE HaBBIKOB
AKCIIEPUMEHTAILHBIX WCCICAOBAHUM JJIT M3YUYCHUSI CBOMCTB BEIIECTB U WX PEAKITMOHHOU
CITIOCOOHOCTH.

VYrnybGneHHoe u3y4deHHE (GyHIaMEHTAIBHBIX 3aKOHOB XHMHH, PEaKIMOHHOU
CIIOCOOHOCTH XHMHYECKHUX AJIEMEHTOB M HMX COCIUHEHHUM, C MO3UIUNA COBPEMEHHOU
Hayku. [lonmydeHue COBpEeMEHHBIX MPEACTABJICHUN O MAaTepUU U BEILIECTBE, O MEXaHU3ME
MPEBPAIICHUS] XUMHUYECKUX COCIUHCHHHA, 00 OCOOCHHOCTSX XHUMHUYECKHUX IIPOIIECCOB,
o0IUX XUMUYECKUX CHUCTEM, MPUMEHEHUE XHMUYECKHX TPOIECCOB B COBPEMEHHOM
TexHuke. GOpMHUPOBAHNE HABHIKOB HKCIIEPUMEHTAIBHBIX HCCICAOBAHUMN JJIsi WU3YYCHUS
CBOWMCTB BEIIECTB U PEAKIIMOHHON CITIOCOOHOCTH MX COETUHEHUI.

XuUMHS U3y4aeT pa3IMuHbIe CBOMCTBA BEIIECTBA B 3aBUCMMOCTH OT MX XHMHUYECKOTO
COCTaBa, CTPOCHUS W BHEIIHHWX YCIOBUH. OmpenenseTcs BIUSHUE Pa3INdHbIX (DAKTOPOB
Ha MPOTEKAaHWE XMMUYECKHX PEAKIMI U UX 3aKOHOMEPHOCTH. BaxkHoil mpobiemoil 3Toi
HAyKU SIBJISIETCS YCTAHOBJICHUE CBSI3M MEXIY CTPOSHHUEM BEIIECTBA M €ro PEeaKIMOHHOU
CIIOCOOHOCTBIO.

[Iporpamma kypca mpenycMaTpUBaeT MOJYyYE€HHWE COBPEMEHHBIX MPEICTaBICHUN O
MaTepuud H BEIIECTBE, O MEXaHWU3ME IMPEBpAICHUS XHMHUYCCKUX COCIMHCHHH, 00
OCOOEHHOCTSIX ~ XUMHUYECKHX TIPOIECCOB, METANIOB W HEMETaUIOB, IPUMEHEHUE
XUMHUYECKUX MPOIECCOB B COBPEMEHHON TEXHUKE.

B mpomecce wm3ydeHHS MUCHUIUIMHBI «XUMHUS» 3aKJIaIbIBACTCS OOIICHAYYHBIA U
npodecCuoHaNbHBIN  (QyHIaMEHT, (HOPMUPYIOTCSI OCHOBHBIE NPHEMbI MO3HABATEIHHOU
NEATEeIIbHOCTH, 0€3 KOTOPhIX HE MOXKET OOOMTHUCh HHU OJWH CHEIHAINCT, B KaKOW ObI

00J1aCTH HayKH, TEXHUKH, IPOU3BOJCTBA OH HU padoTal.



1.1 lean nucuMNJINHBI

[enssMyu AUCUMIUIMHBI «XUMUS» SBISIIOTCS MIPOYHOE YCBOEHHE OCHOBHBIX 3aKOHOB U
TEOpHA XWMHH, OBJAJCHUE TEXHUKOW XHMHUYECKHX pacdéToB, BBIPAOOTKA HABHIKOB
CaMOCTOSITENIbHOM paboThl C JUTEpPaTypod, OBIAJECHHE HABBIKAMH CaMOCTOSITEILHOTO

BBIIIOJIHCHUS XUMHUYCCKUX SKCIICPUMCHTOB U 0606HICHI/I$I Ha6J'IIOI[aeMBIX (baKTOB.

1.2 3agaun AMCHUIITHHBI

3amayamMul AUCHMILTUHBI « XUMHUS» ABISETCS TITyOOKO€ YCBOCHHE 3HAHUW 00 OCHOBHBIX
3aKOHaX XWMHUH; H3y4YEHHUE IMPEBPAIICHUI XHMHYECKUX COEIUHEHUMN; PacCMOTpPEHHE
0COOEHHOCTEN XMMHUYECKUX MPOLECCOB KUHETUKH U TEPMOJUHAMUKH; 3aKOHOMEPHOCTSIX
ANEKTPOXUMUYECKUX CHUCTEM; M3YYEHUE TPEBPAILECHUNA XUMUYECKUX COCIUHEHUN;
paccMOTpeHHe OCOOEHHOCTEH XMMHUYECKHX IMPOLIECCOB B PACTBOPAX; HU3YYEHHE OCHOB
AHATUTHYECKOW XUMUU (XUMUYECKas WAECHTU(UKAIMSA); O3HAKOMIIEHHE C OCOOEHHOCTIIMU
U pa3HOOOpa3sHMeM TNOJUMEPHBIX MAaTEpUaNIOB; OBJIAJCHHE TEXHUKOH XUMHUYECKHUX
pacyeToB, TNPOBEJIEHUA  XHUMHYECKHMX  JKCIIEPUMEHTOB;  BBIPA0OTKA  HAaBBIKOB

CaMOCTOATENIbHON pabOThI C JIUTEPATYPOH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII BO

HuciumirHa «XuMus» OTHOCHTCS K 0053aT€NbHOM 4acTu y4eOHOro IuiaHa, 0azupyercs

Ha 3HAHUAX LIKOJBHOTrO Kypca Xumuu. M3yuaercs B 1 u 2 cemecTpax.



3 .KOMIIETEHIMHU CTYAEHTA, POPMHUPYEMBIE B PE3YJIBTATE
OCBOEHUSI YYEBHOU JUCIIATIJINHBI / O)KUJTAEMBIE PE3YJIbTATHI
OBPA30BAHUA U KOMIIETEHIIUU CTYJAEHTA 110 3ABEPIIEHUU
OCBOEHUS TIPOT'PAMMBI YYEFHOM JTUCIUILIAHBI

3.1KomnereHunu CcTyAeHTa, (popmMupyeMble B pe3yJbTaTe OCBOCHHS Y4eOHOI

JTUCIHUILINHBI

N3ydeHne AUCHUIUIMHBI «XHUMHS» HaIlpaBlIeHO Ha (OpPMHUPOBAHUE Y CTYJACHTOB
CIEAYIOMMNX KOMIIETECHIINI:

Ob6menpogdeccnonanbubie komnerenuun (OIIK):
- CriocoOeH UCIOIb30BaTh IOJOKEHMS, 3aKOHBI M METOJAbl €CTECTBEHHBIX HAyK U

MaTeMaTHKH JIJIs pEeIICHUS 3a1a4 HHkeHepHoH aesrenbHocTh (OITK-1).

3.2 Ilepedyensb pe3yabTaToB 00pa3oBaHus, POpMUPYEMbIX JUCHUILINHOM,

€ YKa3aHUEM YPOBHS UX OCBOEHMUS

B pe3ynbTaTe 0CBOSHUS MUCIUTUTMHBI O0YYaIONTHICS TOJDKEH:
3HATh:
— 3HaTh (yHAAMCHTaIbHBIC 3aKOHBI TMPHUPOABI W OCHOBHBIC (U3NYCCKHUE U
MaTemaTHueckue 3akoHsbl. (3-OITK-1);
yMeTb:
— MPUMCHTHh (PU3HUYECKHUE 3aKOHBI M MaTEeMAaTHUYSCKHE METOMABI ISl PEIICHUS 3aaad
TEOPETUYECKOT0 U npukiagHoro xapakrepa (Y-OITK-1);
BJIAJIETh:
— BJIAJICTh HaBBIKAMH KMCIIOJIH30BAaHHUS 3HAHWH €CTCCTBCHHBIX HAYK M MAaTEMAaTHUKH MPH

pEIICHNHY MPAaKTHYECKUX 3a1a4 MH)KeHepHoU aestenbHocth (B-OIMTK-1).



3.3 BocniuraresbHasi padora

HanpasJienue/ Co3nanue ycioBuii, Hcnoan3oBanue BOCIUTATEILHOI0 MOTEHIINAIA
neJau olecreynBalO KX Y4eOHBIX IMCUUIIITHH

EctecTBeHHOHaYy4YHBIH M 001enIPodecCHOHAIBLHBII MOLYJIH
IIpodeccuonanbHoe | - GopmMupoBaHUe 1 .Mcnonb30BaHuEe BOCIUTATEILHOIO MOTEHIMAIA
U TPYAOBOE r7TyOOKOTO TOHUMaHHS JUCLUILINH €CTECTBEHHOHAYYHOI'O U
BOCIIMTAHHE COLIMAJIBHOW POJIN o0uienpogeccuoHaIbHOr0 MOYJIS JISL:

npodeccuu, MO3UTUBHON
Y aKTHBHOH YCTaHOBKH Ha
LEHHOCTH N30paHHOU
CIEIUATBHOCTH,
OTBETCTBEHHOTO
OTHOIIICHHS K
npodeccnoHaTEHOM
NESTeIBbHOCTH, TPYILY
(B14)

- (hopmupoBaHUS TO3UTUBHOTO OTHOIICHUS K
npodeccuu nHxKeHepa (KOHCTPYKTOpa, TEXHOJIOTA),
MMOHVMAHHUS €€ COLMATbHON 3HAYMMOCTH U POJIU B
oOmiecTBe, CTPeMJICHUS CIIEZIOBaTh HOpMaM
npoeCCUOHATLHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO 00Y4YeHHsI, peIICHUs] IPAKTHKO-
OPUEHTUPOBAHHBIX CHTYAIIMOHHBIX 3a71a4.

- opmMHupoBaHUs yCTOMUMBOrO HHTEpPECa K
npoeCCHOHATTLHON IeATENIEHOCTH, CIIOCOOHOCTH
KPUTHUYECKH, CAMOCTOSITEIbHO MBICIIUTD,
MOHUMATh 3HAYUMOCTH MPOGECCHH TOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKU MPOEKTOB,
BBIIIOJIHEHUS IPOEKTOB C MOCIIEAYIOLIEH
MyOJIMYHOM Mpe3eHTalueil pe3ynbTaToB, B TOM
yuciie 000CHOBaHUEM MX COLIMATIBHON U
MPAKTUYECKON 3HAYUMOCTH;

- (opmupoBaHUS HABBIKOB KOMaHHOW PabOTHI, B
TOM YHCIIE PeaTu3alii Pa3InyHbIX MPOEKTHBIX
podaielt (Jiuaep, UCIIOIHUTENb, AaHATUTHK U IIp.)
MOCPEACTBOM BBIMIOJTHEHHS] COBMECTHBIX MPOEKTOB.
2.Mcnonb30oBaHNe BOCIUTATENIHOTO TOTEHIMAIA
JTUCIUIUINH "DKOHOMHUKA U yIIpaBICHHUE
npou3BocTBOM ", "MIHHOBaIIMOHHAsA SKOHOMHUKA U
TEXHOJOTHYECKOe MPePUHUMATEIbCTBO",
"[IpaBoBenenue" mis:

- (opmupoBaHUS HABBIKOB CHCTEMHOTO BUJICHUS
POJIM ¥ 3HAYMMOCTH BBIOpaHHOM npodeccuu B
COILIMATIbHO-9KOHOMUYECKUX OTHOILICHHSIX 4Yepe3
KOHTEKCTHOE 00yUueHue

- (hopmupoBaHue
IICUXOJIOTUYECKOU
TOTOBHOCTH K
npogecCuoHAIbHON
JesTeNbHOCTH 1O
n30paHHO# npodeccun
(B15)

Hcnonb30BaHKe BOCIUTATENHHOTO MTOTEHIIMATA
JTUCIUTIINH 001Ienpo(ecCHOHATIBHOTO MOTYJIS
TS

- opmupoBaHUs YCTOWMYNBOTO MHTEpPECA K
npodeccnoHaNbHOM eATENbHOCTH, TOTPEOHOCTH B
AOCTHXKCHUU PE3YyJibTaTa, IOHUMaHUA
(YHKITMOHATBHBIX 00S3aHHOCTEH U 33724
n30paHHOM TPO(PECCHOHATEHON e TETHPHOCTH,
4yBCTBa Mpo(deccroHalbHON OTBETCTBEHHOCTH
YCPE3 BLIIIOJITHCHUEC y’—Ie6HBIX, B TOM YHHCIJIC
MPAKTUYECKUX 3aJJaHu, TPEOYIOIIHUX CTPOTOTO
COOJTIO/ICHHSI TTPABHJI TEXHUKH O€30MTACHOCTH U
WHCTPYKIUH 110 paboTe ¢ 000pyoBaHHEM B




paMKax J1abopaTopHOro NPAKTUKYMA.

NHuTennexkryanbHoe
BOCIIMTAHHE

- popmupoBanue
KYyJIbTYpPbl YMCTBEHHOT'O
Tpyna (B11)

Hcnonp3oBaHne BOCIUTATEIBHOTO MTOTCHITHATIA
AUCHUIIIMH TYMAHUTApPHOTO,
€CTECTBEHHOHAYYHOT0, 001IeTTPOECCHOHATBHOTO
1 IPO(EeCCHOHATBHOTO MOTYJIS TSt
(bopMHUpPOBaHUS KYJIETYpbl YMCTBEHHOTO TPY/Ia
MOCPEJICTBOM BOBJICUCHUS CTY/ICHTOB B ydeOHBIC
WCCIIEIOBATEIILCKUE 3a/IaHUS, KYPCOBBIE paOOTHI U

Ap.

4.COAEP)KAHUME U CTPYKTYPA JUCHUIIJIMHBI

Oﬁmaﬂ TPYAOEMKOCTh JUCHUIIJIUHBI COCTABJ/IACT 7 3a4eTHBIX (F1070:070108 252 yaca.

Bunbl yuebHoit
HEATEIbHOCTH, BKIIOYAA Texymuii
ATTecTan
CaMOCTOSATEIBHYIO KOHTPOJIb Maxke.
No ust
Paznen = paGoTy CTYICHTOB H yCIIeBaeMoc Oasu 3a
1/ 5 o pazjena
yueOHo 2 TPYJIOEMKOCTb (B yacax) TH paszen
I (menens,
JACTIHTLIIH- <| (Hemens, bopmia) *
. oo opma
HBI = 8 S § L§ ¢opma)
5= | &2 &
= =[O
Cemectp 1
1 Paznen 1 1-4 4 4 4 12 JIP1-4 KP1-4 10
2 Paznen 2 5-9 6 2 6 15 J131-6 KP2-9 15
JIP2-8
3 Paznen 3 10-14 | 4 4 4 12 J32-11 T1-14 10
JIP3-13
4 Paznen 4 15-18 | 6 2 8 15 JIP4-16 KP3-18 15
Hroro 20 | 12 22 54 50
3auer _ 50
Hroro 3a cemectp 100




Cemectp 2

1 Paznen 1 1-4 8 2 10 | 10 JIP1-3 T1-4 10

2 Paznen 2 5-9 6 4 14 | 12 JIP2-7 T2-9 15
JIP3-8

3 Paznmen 3 10-14 | ©6 2 8 10 n31-11 KJI1-14 15
JIP4-13

4 Paznen 4 15-18 | 4 - 8 13 KJI2-16 T3-18 10

Hroro 24 8 40 | 45 50

DK3aMeH 27 50

Htoro 3a cemectp 100

4.1 Conep:xaHue JeKUUM
1 cemecTp

Pasznen 1 DyHIAMCHTAJIbHBIC HOHITHS U 3aKOHBI XMMUH.

[TonaTuss aTomMa, XMMHUYECKOTO AJIEMEHTa, MOJEKyJbl. MoJib, MOJSAPHBIA 00BEM,
quciao ABorajapo u T.J. ATOMHO-MOJISIPHOE Y4Y€HHE. 3aKOHBl COXPaHEHUsS MaTepuu,
MOCTOSIHCTBA  COCTaBa, Ta30Bble 3akoHbl, ABorajapo. Kiaccel HeEOpraHMYeCKHX

COEIMHEHUN.

Pasnea 2 Teopus cTpoeHUS aToMa.

OCHOBHBIE CBEJICHMS O CTPOCHMM aToMOB. SnepHas moxaenbs aroma. OTKpbITHS,

noATBepxkaaromue CTpykrypy aromoB. Iloctynater bopa. [IBoiicTBeHHass mnpupoja
anekTpoHa. KopnyckynsgpHo-BonHOBOW ayanusm. I[Ipunnumn Ilaynu, npaBuino XyHna,
NPUHIUI HauMeHblled oHHepruu. CTpoeHue HIEKTPOHHBIX O0O0JIOYEK aTOMOB:
OCOOEHHOCTH, HCKIIIOUEHUS TEOpUU CTpOeHUs aroMa. KBaHTOBbIE dYHCHA: TJIABHOE,
opOUTaIbHOE, MATHUTHOE, CITMHOBOE.

[lepuonnyeckas cucrema u nepuoamyeckuil 3akoH /.M. MengeneeBa. OTKphITHE U

cymuHocts [IC wu II3 xumuueckux nsnementoB .M. MenaeneeBa. IleproauyHocThb

W3MCHEHUN CBOMCTB DJICMCHTOB: KHCJIOTHO-OCHOBHBIC, OKHUCIIUTCIBHO-




BOCCTAaHOBUTEJIbHbIE CBOMCTBA, BAJIGHTHOCTh, PAJINYC aTOMa, JEKTPOOTPHUIATENIHHOCTh U
1p. 3HaYEHHE MEPUOIUUECKON CUCTEMBI.

XHUMMYECKAs CBA3b U CTPOCHUE MOJICKYII. BI/IIILI XUMHYECKOU CBsi3u. MoHHas CBi3b,

e€ coiicTBa. Teopust xumuueckoro crpoeHusi. CBOMCTBA U OTIMYMUS KOBAJEHTHOU CBSI3U.
['ubpuanzanus >MeKTpOHHBIXO pOuTaneil. [loHsITHE 0 METOJEe AIEKTPOHHBIX OpOHTaNeh

(MO), BaneHnTHBIX cBsi3eld. Bogopoanas cBsi3b.

Pasznena 3 XumMus dJIeMeHTOB.

OCO6EHHOCTH XUMMHU 3JIEMEHTOB-HEMETAJUIOB. 3aKOHOMEPHOE H3MEHEHHE CBOMCTB

XUMUYECKUX DJEMEHTOB MOJTrPYIbl TalOreHOB; NMOArpymnmnbsl kuciopona. [lomydenwue,
peaKIMOHHass CIOCOOHOCTh BEIIECTB, COCIMHEHUH. XMMHYECKHE CBOMCTBA TaJIOTCHOB.
CoenuHeHUs! TAJIOT€HOB € BoaopoaoM. Kucnopoaocoaep:xkamiyue COeIMHEHUSI TaJIONE€HOB.
[Tomy4yeHue U XUMUYECKHE CBOMCTBA KUCIOpoa. Bojga B XUMUYECKO# MPOMBIIIIJICHHOCTH.
PeakunonHas crmocoOHOCTh coenuHeHHi cepbl. CrocoObl MONMYYEHUs] CEPHOM KHCIIOTHI.
3aKOHOMEpPHOE W3MEHEHHE CBOMCTB XHUMHYECKHUX DJIEMEHTOB TMOJrPYIIbl a30Ta;
noArpynsl yriaepoaa. OCHOBHbIE COSAMHEHUS, MOJyYCHUE U PEaKIIMOHHAs CIIOCOOHOCTh
azora. Okcumapl a30Ta, a30THasg KHCIOTAa. PeakIMoHHAs CIIOCOOHOCTH COEIUHCHHUU

yriepona. Okcuasl yriepoza.

OCOOEHHOCTH XHMMHHU _ 3JIEMEHTOB-METAJLIOB. OU3NKO-XMMUYECKHE CBOWCTBA
MeTayuioB. XUMHUYECKHME CBoOMcTBa MeTauioB TnaBHbix mnoarpynm |, I, Il rpynm.
XuMuueckre CcBoiicTBa MerauioB mnobounbix mnoarpynn VI, VI, VI rpynm.

Meramnyprus, celpb€, oTpaciu. Mertamibsl, cruiaBbl. Knaccudukamus cBOHCTBa, COCTaB,
criaBoB. Koppo3us MetamnoB: kiaccu(uKaius, 3KOHOMUYECKHH yiepO, 3amuTa.

MeTobl 3a1IUThI OT KOPPO3HUH.

Pa3znea 4 XumMnueckass KWHETUKA M TEPMOANHAMUKA.

XuUMHYECKasi KUHETHKAa. ['OMOreHHBIE U I'CTCPOIrCHHBIC XHWMHNYCCKHUC CHUCTCMBI.

CKOpOoCTh XMMHMYECKOM peaKkUuid, METOMBI €€ peryJupoBanus. PaKkToOphl, BIUSIOMINE HA
CKOpPOCTh XMUMHYECKUX PEAKLMM: KOHLEHTpALMs, KAaTaJIW3aTOpPbI, TEeMIleparypa U T.A.
[IpaBuno Bant-I'opda, temneparypHbiii ko3Pdunuent. Karanus: KaTanuTHUYeCKHUe

CUCTCMbI, BHUJbl KaTaJln3aTOpPOB. O6paTI/IMBIC u H€O6paTI/IMBIC XUMHUYCCKHUE TIPOLCCCHI.



Xumudeckoe u ¢azoBoe paBHOBecue. lIpuszHaku HeoOpaTuMbIx peaknuii. [IpaBuiio
bepromme. Cmemenue xumuueckoro pasHoBecus. [lpunnun Jle - IlaTtense.
KonebarenbHble XUMHYECKUE PEAKIMU: UCTOPUS OTKPBITUSA, CYTh, YCIOBUS, 3HAUYCHHE.
Cucrema benoycoBa — KaboTuHCKOTO.

XUMHYECKas TEPMOAMHAMUKA. DHEPreTUKa XMMUYECKUX MpoueccoB. BHyTpeHHss

DHEPTUs U HHTANBNUSA. DHepreTudeckue d(PQPexTl XumMuueckux peakuuil. CTaHmapTHbIC
TEIUIOThl (SHTAJIBNHNM) O00pa3oBaHUs XuUMHUYECKUX coeauHeHuit. 3akon [.M. T'ecca.
OHTponusi U e€ U3MEHEHHE NpU XUMHUYECKHX Ipoieccax. JHeprus [ubbca u eé
M3MEHEHHE.

2 cemecTp

Pasznen 1 OKHCIUTEILHO-BOCCTAHOBUTEIIHHEIC IIPOHCCCHhI.

OxwmcamTebHO-BoccTaHOBUTENbHBIE peakimu (OBP). Oxucienue, BOCCTaHOBJICHHE.

Knaccudukanus oKUCIUTETbHO-BOCCTAHOBUTENIBHBIX peakiuii. BaxHennme okucauTenu
1 BoccTaHOBUTENU. CTEneHb OKHUCIEHUs 3JeMeHTa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
CBOMCTBA 7JJIEMEHTOB M XHUMHYeCKHX coeauHeHuil. CmocoOwsl coctaBieHus OBP.
[TIpumenenune OBP B TeXHHKE, TPOMBIILIEHHOCTH.

9J’I€KTDOXI/IMI/I‘IGCKI/IC CHCTCMBEI. PHI[ CTaHAAPTHBLIX JBJICKTPOAHBIX IIOTCHIHUAJIOB.

PaBHOBecHbIC, CTaHIApTHbIE NOTEHIMANbl. BO3HMKHOBEHHE CKauka MOTEHIMada Ha
rpaHulle MeTaul-pacTBop. ['ambBaHmyeckuii  3neMeHT. CyIIHOCTh  3JIEKTPOJIM3A.
DNEeKTpoJI3 PacIjiaBOB, PAaCTBOPOB. ODJIEKTPOJIM3 BOJHBIX PACTBOPOB SJIEKTPOJUTOB.
Kartonnble, aHOIHBIE MPOLECCHL. DJNEKTPOJIU3 C HHEPTHHIM W AKTUBHBIM aHOJAMHU.

HpI/IMCHCHI/Ie QJIICKTPOXUMHNUYCCKUX ITPOUCCCOB B IIPOMBIIIJIICHHOCTH.

Pasznea 2 PactBoprl. Teopust DJIEKTPOIUTHIECKON TUCCOIIAAIINH.

OoOpazoBanue pactBopoB. PactBoputenn. CnocoObl BBIpRXKEHHS KOHIIEHTPALUH
pacTBOpoB. PacTBOpUMOCTh BeHIECTB. JNEKTPOJUTHI, HEIJIEKTPOJIUTHI. PacTBOpBI
anekTponuToB. Teopust anextposmtuueckod aucconpanuu (T3]). CunbHble, cialbie
ANEKTPOJAUTHL.. Mexanusm nuccouuannu. MoHHO-MoneKynsipHble ypaBHeHus. (CBoiicTBa

KHUCJIOT, OCHOBaHUM U coJieil ¢ Touku 3peHusi TOJ]. KoHcTaHTa U CTeNneHb TUCCOIMAIINU.



HNonnsie paBHOBecHs U uXx cMmelleHue. ['maponus coneil. Tunbl rugponusa. KoHctanta u
CTeneHb ruaponunsa. Jucconnamnus Boasl. BogopoaHbIi mokas3aTes.

JlucrniepcHBIE  CHCTEMBI. KHaCCI/I(bI/IKaHI/I}I AUCIICPCHBIX CHUCTCM. I[I/ICHepCHOG

coctossHue BenlecTBa. Kommouasl W KOJUIOWAHBIE pacTBOpbl. Munemisl. CopOuus u

copOuMoHHbIE Mporecchl. Koaryasuus qucnepcHbIX CUCTEM.

Pasznea 3 Xumunueckast naeHTUGUKAIIS.

3ajaun 1 METOABI AaHATTUTUYECKON XUMHUM. KaueCcTBEHHBIN U KOJIMYECTBEHHBIN aHAJIU3.
AHaIUTHYECKUM CHUTHAJI. MeTroasl KadeCTBEHHOro aHanu3a. lIpuémbl noOBBIIEHUS
CHEIU(PUYHOCTH,  YYBCTBUTEIBHOCTH  peakiuil.  KHCIOTHO-OCHOBHBI ~ MeETO.I.
KonuuecTBeHHBIN aHANN3: METO/Ibl, 3HAUCHHUE, AHAJTUTUUECKUNA CUTHAI. MeTobpl GU3HKO-

XUMHUYECKOTO U (PU3HYECKOTO aHAIN3A.

Pasneua 4 [loammumMepsl 1 OJIUTOMEDEIL.

ODFaHI/I‘-IeCKI/IC COCIMHCHUS. O6Hla51 XapaKTCPUCTUKA N OTINYUTCIbHBIC 0COOEHHOCTH

OpraHUYECKUX COCIMHEHUN. Teoprs XMMUYECKOTO CTPOCHHSI OPIaHUYECKUX COCAMHEHUN
A.M. bytnepoBa. Knaccupukauuss opraHuyeckux BewecTB. I3omepus, H30MEpHI.
Peaknuu nonuMepusaluv, WX Pa3sHOBUIHOCTH. [IpupojHbIE M  CHHTETUYECKUE

BBICOKOMOJICKYJIIPHBIC COCOAMHCHMA. HOJII/IMGDHBIG MaTCpHuaJbl. IINIaCTMACChbI, BOJIOKHA,

MMOJIUMEPU3AIUOHHBIC M KOHACHCAIWMOHHBLIC CMOJIbI, KaY4YyYKH H [p. Hcnonp3oBaHue

BBICOKOMOIJICKYJIAIPHBIX COGI[I/IHGHHI?I B IIPOMBIIIJICHHOCTH. COBpeMeHHBIe TCXHOJIOT'HH.

4.2. TemaTu4yecKuii NJIaH JJaOOPAaTOPHBIX padoT

1 cemecTp
1.Knacchl HEOpraHMYECKUX COSTUHEHUM.
2. DIEeKTpOHHAs CTPYKTYpa aTOMOB U HOHOB.
3.Peaknmonnas cmocoOHocThs BemiecTB. OCHOBHBIC COCIMHEHUS, XHUMHYCCKHUE
CBOICTBA BEILIECTB MOATPYMIIBI a30Ta.

4 .CKOpOCTh XUMHYECKOHN peakiii. XuMUUECKOE paBHOBECHE.



2 cemecTp
1.0OxucnuTenbHO-BOCCTAHOBUTEBHBIC MPOIIECCHI.
2. Teopust SNEKTPOIUTUUECKON JUCCOIMAIIHH.

3. [IpuroroBneHue pacTBOPOB.

4 KauecTBeHHBIN aHann3. Pemenue OKCIICPUMCHTAJIbHBIX 3a144.

4.3. TemaTu4ecKHUii IJIaH MPAKTHYECKHUX 3aHATHI
1 cemecTp

1.®yHnaMeHTalbHbIE TMOHSATUS W 3aKOHBI XUMHUHU. KilacCchl HEOPraHWYECKUX
coenuHeHuM. Perenue 3amay.

2. Teopuss ctpoenus aroma. (OCHOBHBIE 3aKOHOMEPHOCTH PaCIpEACICHHSI
3NeKTpoHOB. KBaHTOBBIE YuCIA.

3.Ilepuoanueckuii 3aKOH U MEPUOJUYECKAs CUCTEMa XUMHUYECKuX anemeHToB 1.
Menpeneena.

4.3aKOHOMEpPHOE€ U3MEHEHHE CBOMCTB XHMMHYECKUX DJIEMEHTOB MOJATPYIIIHI
rajJjoreHoB, Kucioponaa. Pemenune 3amad. 3aKOHOMEPHOE UW3MEHEHUE CBOMCTB
XUMUYECKHUX 3JIEMEHTOB MOATPYMIIBI a30Ta U yriepojaa. Pemenue 3amay.

5.0co00EHHOCTH XHUMUU DJIEMEHTOB-METAIOB. (DU3NKO-XMMUYECKHE CBOMCTBA
METAJLJIOB.

6.XuMHuyeckass KHHETHKA M1 TEPMOJIMHAMUKA.

2 cemecTp
1.0OKHCIUTENTFHO-BOCCTAHOBUTENbHBIE — TIpoliecchl. OCHOBHBIE  OKHCIUTENTU U
BOCCTAaHOBUTEIU. BiusiHue cpeapl Ha TEYEHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakimii. MeToapl pacCTaHOBKU KOA(D(PHUITMEHTOB.
2.2JIEKTPOXUMHUYECKUE TMPOIECChl. DJIEKTPOJHN3, KATOIHBIC, AHOJIHBIC TMPOIECCHI.
3akoHsl 3ekTposn3a (Papanes).
3.PactBoprl. Teopust dIEKTPONMTHYECKONM Aucconanuu. PemieHue 3amad  u

COCTaBJICHHE YPaBHEHUN HOHHOTO OOMEHa.



4 I'unponu3 coneit. Tunsl rugposusa. Pemenue 3amay.

5. Xumnueckas unentudukaius. KagecTBeHHbIN aHanm3 BemiecTB. KomndecTBEHHBIHN
aHanu3 BemeCcTB. MeToIbl KaY€CTBEHHOTO U KOJIMYECTBEHHOTO aHAJIN3a.

6.0pranmdeckue  coeauHeHUs. ['eHeTHMYeckas  CBsi3b. [€OpUS  CTPOCHHS
OPTraHUYECKUX BEILIECTB.

7.Ilpupo/iHble U CHUHTETUYECKHE BBICOKOMOJEKYJISIPHbIE COCAMHEHUS (IIOJIMMEPHI,

OJINTOMEPHI).

4.4. CamocrosiTeibHasi padoTa CTYACHTOB
1 cemecTp

CaMocTosTENBHOE TOBTOPEHHE BOIpoca « PyHIAMEHTAIBHBIE 3aKOHBI XUMUM.
[ToaroroBka k aboparopHoit padote Nel.
[ToaroroBka k arrecrauuu pasaena Ne |
Beimmonnenue otdera no nadoparopHoii padore Nel.
BrimmonHeHHne fOMamIHEro 3aIaHus
[TonroroBka k nadboparopHoit padore Ne 2 1 BBIIIOJIHEHUE OTYETA.
CaMOCTOSTENbHOE N3YUEHUE TEMBI: « XUMHUUYECKAs CBSA3b U CTPOCHUE MOJIEKYID.

[loaroroBka Kk arrecrauuu no pasuaeny Ne 2
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CamMocTosTeNbHOE N3YUYEHUE TEMBI: «3aKOHOMEPHOE U3MEHEHHE CBOMCTB

XUMHUYECKUX DJIEMEHTOB MOATPYIITB a30Ta U YTIIEPOIay.

10. Bemonnenne nmomamHero 3ananus. [loaroroska k madoparopHoit padore Ne 3

11. BemmosiHeHue otyera 1o jgadoparopHoit padore Ne3. [loAroToBka K arrecTaluu 1mno
paszeny.

12. TloaroroBka k 1abopatopHoii padbore Ned

13. CamocrosTensHOE H3ydeHne Borpoca « OCHOBHBIE TIOHATHS TEPMOAMHAMUKI

14. TloaroToBka K aTTeCTAIMU IO pa3zciy.

15. TloaroToBka K 3a4eTy

2 cemecTp
1. [TogroroBka k abopatopHoit padore No 1.

2. BeinmosineHue otuera 1o jgaboparopHoit padote Ne 1.



3. CamocrosaTenbHOe U3yueHue Bomnpoca: «[I[puMeHenue 3nexTpousa B
MPOMBIIILIEHHOCTH.

. [loaroToBka k arrecranuu no pasaeny Ne 1.

. [TogroToBka k mabopatopHoit padbote No2,3.

. CamocTosiTeIbHOE U3yUYeHUEe Bompoca: «JlucrepcHbie CUCTEMBDY.

. Boimonnenue oryera no gabopatopHoii padote Ne 2,3.
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. [TogroToBKa K aTTeCTaIlUy IO pa3aemy.

9. [ToaroToBka J0KIaaa JUIsl KOJJIOKBHYMa Ha TeMy: «MeToabpl KaueCTBEHHOTO,
KOJTMYECTBEHHOTO aHAIH3a.

10. IToxroroBka k aboparopHoit padote Ne 4.

11. BeimoaHeHue otdeTa 1o JradbopaTopHoi padote Ne 4.

12. TloxroroBka J0KJIaaa K KOJUIOKBUYMY «XUMHUYECKasi HACHTU(DUKAITHSY

13. IToaroroBka gokiaaa s KOJUIOKBUyMa Ha TeMy: «llonmrmepHbie MaTepraibl.
BricokoMOJIEKYIISIpHBIEC BEIIECTBAY.

14. TloaroroBka Kk arrectaiuu 1o pazaeny Ne 4.

5.0BPA3OBATEJIBHBIE TEXHOJIOT'UHA

B cooTBeTCTBHMM C KOMIIETEHTHOCTHBIM IOJXOJOM BBIMTYCKHHK BYy3a JOJDKEH HE
MPOCTO 00J1a/1aTh OMpPEACICHHON CYyMMO 3HAHUM, a yMETh MPU TOMOINM ITHUX 3HAHUUN
peniaTh KOHKPETHBIC 3a/1a4u TTPOU3BOJICTBA.

YuuteBas TpeboBamms OC HUAY MHUDPU mno cnemumansHoctmn 11.05.01
«Paano’eKTpOHHBIE CUCTEMBI M KOMIUIEKCBhD», pealu3alus  KOMIETEHTHOCTHOIO
MO/IX0/1a JIOJDKHA MpeaycMaTpuBaTh HMCIOJb30BaHUE B yUeOHOM MPOIECCe AKTUBHBIX U
MHTEPaKTUBHBIX ()OPM MPOBEJACHUS 3aHATUH B COYETAHHM C BHEAYIUTOPHOW pabOTOM C
1eIbi0 (POPMHUPOBAHUST U PA3BUTHUSI MPOPECCUOHAIBHBIX HABBIKOB O0YYaIOIIMXCA.

B cooTBeTcTBHHM C KOMIIETEHTHOCTHBIM TIOJIXOJIOM BBITYCKHHK BYy3a JOJDKEH HE
MPOCTO 00J1a/IaTh OMPEACICHHON CYyMMOM 3HAHUM, a yMETh MPU TIOMOINM ITHUX 3HAHUUN
peraTh KOHKPETHBIC 3a/1a4u TTPOU3BOJICTBA.

JlekMOHHBIE  3aHATUS MPOBOASTCS B CHEUUAIM3UPOBAHHOM  aylUTOPUH  C

MPUMEHEHUEM MYJIbTUMEIUNHOTO MPOEKTOpPA B BUJIE€ y4YE€OHOW Mpe3eHTalud WM MUHU-



nexkuuu. MUHU-JIeKUUs ABisieTcsl OofHOM u3 3PQGEeKTHUBHBIX (OPM MPENOoAHECEHUS
TEOpEeTUYECKOro Marepuana. llepen HavamoM JeKuuMid WA CEMUHApPA  MOXKHO
UCIIOJIb30BaTh METOJl ‘“MO3rOBOr0 INTYypMa’, CBS3aHHBIM C MPEACTOALIEH TEMOU, YTO
MMOMOXET  aKTyaJlu3upoBaTh €€ I  YYaCTHHMKOB, BBISICHUTH  CTE€HEHb  UX
WH()OPMUPOBAHHOCTH M OTHOIIICHHWE K TeMe. MaTepuasl u3jaaraercsi Ha JOCTYITHOM ISt
YYaCTHUKOB si3bIke. KaxkoMy TepMUHY HEOOXOIMMO JaTh omnpejesieHre. Teopuro JIydiie
OOBSICHATh 1O NPUHIUIY «OT oOmero k 4vactHomy». llepen Tem, kak mneperTtu k
CJIEIYIOLIEMY BOIIPOCY, HEOOXOUMO MOABITOKUTh CKa3aHHOE U YOCAUTHCS, YTO BbI OBLIU
MPABUJIBHO TOHSITHI.

BaxxHo cchuiaThCs Ha aBTOPUTETHBIE UICTOYHUKU U TIOIYEPKUBAThH, YTO BCE CKa3aHHOE
M3Y4EHO M OIMCAHO CIENHAIUCTaMHU B JAaHHOUW oOnacT. [lo OKOHYaHWUU BBICTYIUICHHS
HY>KHO OOCYJIUTh BCE BO3HUKIINE y YYaCTHUKOB BOIIPOCHI, 3aT€M CIPOCUTH, KAK MOMXHO
MCIIOJIb30BaTh MOJYYCHHYI0 HMH(OpPMAIMI0O HAa MPAKTUKE U K KAKUM pe3yJbTaTaM 3TO
MOXET MPUBECTU. MHUHU-IEKIUH MPEIIAraeTcsi MPOBOAUTh B MHTEPAKTUBHOM PEXHUME:
nepes; OObSIBICHHWEM Kakoi-nO0 MH(pOpMaIuu MpenojaBarelib COpaliuBaeT, YTO 3HAIOT
00 3TOM yYaCTHUKHU.

VYyebuble  MaTepuanbl MNPEABSABISIOTCS OOyYarOUIMMCS JJi1 O3HAKOMJICHUSI H
W3YUYCHHS, OCHOBHBIE MOMEHTHI JICKIIMOHHBIX 3aHATUM KOHCHIEKTUPYIOTCS. OTaenbHbIe
TEMbl WJIA BOIIPOCHI MPEMJIAraloTcs JJisi CaMOCTOSITEIbHOTO M3Yy4YeHHUs C 00s13aTeIbHBIM
COCTABJICHHMEM M KOHTPOJIEM KOHCIIEKTA.

TeopeTndueckue OCHOBBI  JUCHMIUIMHBI ~ CTYJEHTHl TMOJYYalOT Ha  JIEKLHSIX.
[IpakTHyeckre HaBBIKM PacYETOB MPUOOPETAIOTCS Ha JIEKIUSAX, MPAKTUUECKUX 3aHSITHUSX,
P BBITIOJTHEHUHU JTA00OPATOPHBIX pa0OT U MHAUBUAYATbHBIX JTOMAIIIHUX 3aaHUSX.

JlaGopaTopHBIN TPAKTUKYM CIIOCOOCTBYET AaKTUBHOMY YCBOCHHIO TEOPETUUYECKOTO
Marepuajia U TOJYYEHUIO MPAKTUYECKUX HABBIKOB OBJIAJCHUS TEXHUKOW XUMHYECKUX
pacyeToB, TEXHUKOW MPOBEJEHUsI OMBITOB. JlabopaTopHbie pabOTHI MPOBOASTCS IO
MOATPYIIIIaM, TOJTOTOBKA 3aKJIIOYAETCS] B MPOPA0OTKE METOAMYECKUX PEKOMEHIAITUH,
HalMCaHUsl XUMHUYECKUX pEakIuid U BBINOJHEHUS KOHTPOJIbHOTO 3anaHus. [lpu
MIPOBEICHUH J1a0OPATOPHBIX padOT MPUMEHSIOTCS TECTHI JIJISl MMPOBEPKUA TEOPETHUUECKOU

TOTOBHOCTH CTYJICHTOB M JIOIYCKY K JIJAOOpaTOPHBIM paboTaM.



OcCoOEHHOCTBIO M3YYEHUS JUCHMIUIMHBI SBISETCS pelIeHue 3a7ad TMoclie Kaxkaou
TEMbI JIEKIIMOHHOTO Marepuana. Ha JIeKIusx MCHoJIb3yKOTCS HAIJISIAHBIE MaTepUalIbL:
Tabnuia «OCHOBHBIE OKHCIUTEINM W BOCCTAHOBUTEIW», MuiakaThl «llosydeHnue cepHoit
KUCIOThDY, «[lomydeHne a3oTHOW KHCHOTB, «CTpOCHHE SIEKTPOHHBIX O00JI0YEK
aToMOB», Mojzielib «CTpoeHue BEIIECTB U MOJEKY»; KojuleKiuu: «[ anbBaHOCTErus»,
«MeTtaiel U ciuiaBe, « COETUHEHUS YTIEPOAa».

KoHTponbs caMocTOATENbHONW pabOThl CTYJIEHTOB OCYHIECTBIISIETCSI MPU BBIMOJIHEHUU
KOHTPOJIBHBIX CpPE30B 3HAHWH, MPOBEACHUU Ja0OpaTopHBIX paboT. OcHOBHOU (opmoi
KOHTPOJISl SBJISIIOTCSI OTYETHI MO JA0OpAaTOPHBIM pabOTaM, WHIWBHUAYAIbHBIC JIOMAIHUE
3aJ]aHUs, KOHTPOJIBHBIE CpPE3bl 3HAHWM, 3a4yeT, 3K3aMeH. KOHTposbHBIE Cpe3bl 3HAHUU

IIPpOBOIATCA KaK B TpaIIPII_[PIOHHOfI, MMMCbMEHHOM (bOpMC, TaK 1 B BUAC TCCTUPOBAHUAI.

6. OLUEHOYHBLIE CPE/ICTBA UIA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOUYHOM ATTECTAIIMA 11O UTOT'AM
OCBOEHUSA IMCHUIIVIMHBI 1 YYEBHO-METOANYECKOE
OBECIHEYEHUE CAMOCTOSATEJBHOM PABOTHI CTYJEHTOB

@oHJ OLIEHOYHBIX CPEACTB MT03BOJIAECT OLICHUTh 3HAHUS, YMEHM, HABBIKU U YPOBEHb
MPUOOPETEHHBIX KOMITETeHUNH. POH]T OLIEHOYHBIX CPEACTB MO JUCHUIUIMHE BKIIOYALT:
6.1 Kommuiexr 3aganuii Juist TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH.

6.2. OLleHOYHbIE CPEACTBA JJIs1 TPOBEACHUS MPOMEKYTOUHOM aTTECTAIlUU.

7 YHEBHO-METOANYECKOE U HTHOPOPMALIMOHHOE
OBECHHEYEHUE JNCIUIIJIMHBI

7.1 OcHOBHasI JIUTEPATypa
1. MapteinoBa, T.B. Xumus : yueOHMK W mpakTukyM s By3oB/ T. B. MapTeiHOBa,
. B. Apramonosa, E. b. 'ogyHoB ; moj o6mieit penaknueit T. B. MapTeiHOBON. — 2-€
u3a., uchnp. u jgor. — Mocksa : U3marensctBo FOpaiit, 2025. — 368 ¢. — (Bricimiee
obpazoBanue). —  ISBN 978-5-534-09668-2. — Tekct : dIEKTpOHHBIN  //
OopasoBaresbHas mwiathopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/560130



2. Huxutuna, H. I'. O6mias u HeopraHudeckas XuMusi. XUMHUS DJIEMEHTOB : yUeOHUK U
npakTukym ans By3oB / H. I'. Hukutuna, B. . I'pebenbkoBa. — 2-€ u3na., nepepad. u
non. —  MockBa: MsznmarensctBo  Opaiit, 2025.— 304c.—  (Bwicuiee
obpazoBanme). —  ISBN 978-5-534-17998-9. — Tekcr : DNEeKTpOHHBIH  //
Oo6pa3zoBarenbHas miatgopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/563374

7.2 JIonoJIHUTEJIbHAS JIUTEPATypa

1. Cracpk, H. ®. CnpaBoyHuk mno oOIieil ¥ HEOpraHM4eCKON XHUMHH : YYEOHUK JUIs
By30B / H. ®@. Crack. — 4-¢ u3n. — Mocksa : U3mparensctBo FOpaiit, 2025. — 92 c. —
(Beictiee oOpazoBanue). — ISBN 978-5-534-00904-0. — Tekct : AIEKTPOHHBIN //
OopasoBarenbHas wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/561284

2. Cysopos, A. B. OOmas u HeopraHudeckas XuMus. Bormpocsl u 3amayuu : y9eOHUK
st By30oB / A. B. CyBopoB, A. b. Hukonbckuii. — 2-e uzn., ucnp. u gon. — Mocksa :
N3narensctBO FOpaiit, 2025. — 308 c¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-
07902-9. — Tekct : amekTpoHHbId // OOpa3oBarenpHas miatrdopma IOpaiiT [calT]. —

URL.: https://urait.ru/bcode/564488

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIHEYEHHUE JTUCHUITJIMHBI

KaOuner CCTCCBCHHOHAYVYHBIX AMCHUITIIMH AJISA ITPOBCACHMA HGKHHﬁ, IIPaKTHYCCKNX

3aHATUN U JJA00PATOPHBIX PAOOT:

Hocrtyn k cetn IHTepHeT;

KoMrmiekT My IbTUMEIUITHOTO 000py10BaHUS:

[Ipoextop BENQ:;

DKpaH HaCTEHHBIN;

Hoyt6yx SONY VAIO

C BO3MO>KHOCTBIO TIOJIKITIOUEHHS K ceTh «HTepHeT» (o0ecneyueH TUIeH3UOHHBIM U
CBOOOJHO  pacHpoCTpaHSEMbIM  MPOTPAMMHBIM  OOECIIEYeHHEeM, B TOM  YHCIIC
OTEUECTBEHHOI'O MPOU3BOJICTBA);

[MudpoBoit u3MepuUTENH KUCIOTHOCTH CPEJIbI;

Huctunnarop nadoparopusiit J13-4 MO;



JlaGoparopnas nentpudyra OITH-3M;

MuKkpockon TpUHOKYJISIPHBIN;

pH-metppH-150 MU;

Cnexrpodorometp [13-5300BU;

[Tpubop asst u3ydeHus: 3aBUCUMOCTH CKOPOCTH XUMHUYCCKUX PEaKITHIA;

[Tpubop At ONBITOB IO XMUMHUU C JIEKTPUUECKUM TOKoM [1X3;

[Mxad BeITDKHONW (965%x800%2400MM, pabouass moBepxHOCTh Labgrade, 06e3
M0JIBOJIa BOJBI -2 IIT.;

[kad nabopaTopHbIi - 4 1IT.;

TunoBast MUKpOIabOPATOPHS TSI XUMUIECKUX TMPAKTUKYMOB -10 1IT.;

HaGopbl XMMUYECKHX BEIIECTB MO HEOPTaHUYECKOW M OPraHUYECKOW XUMHUU U UX
COCJIMHCHUI;

Xumuueckas mocyna;

Croun npenoaaBaTens;

Cryn npenonaBares;

Cronel yuennueckue — 17 mr.;

Crynbs yueHnueckue — 34 mr.

[ToMerienue i caMOCTOSITETLHON PAOOTEHL.

bubmoreka TTU HUAY MU®U, untansHbIi 3a]1 ¢ BEIXOJIOM B ceThb IHTEpHET 1
obecrieyeHueM JIOCTyma K 3JIEKTPOHHON MH(DPOPMAIIMOHHO-00pa30BaTeIbHOM cpefie

[lepconanbHbIii  KOMIBIOTEP  (OOECIEUYeH  JIMIIEH3MOHHBIM U CBOOOJHO
pacrpocTpaHsieMbIM MPOTPAMMHBIM OOECIIEUeHHEM, B TOM YHUCJIE OTEUYECTBEHHOIO
npou3BojicTBa) — 10 mit.;

ITpoexrop;

OKpaH;

[Ipuntep;

BrictaBounbie mkadsi- 4 mrT.,

Croubl yueHuueckue - 12 mr.,

Crynbs yueHnyeckue - 24 mr.



