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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):
- Crioco0OeH MpecTaBUTh aJIeKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO KapTHUHY
MHpa Ha OCHOBE 3HAHUSI OCHOBHBIX MOJIOKEHUN, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK

u maremaTuku (OITK-1).

3.2 Ilepeyennb pe3yabTaToB 00pa3soBaHus, (popMUpPYyeMbIX AUCHUILINHOM,

€ YKa3aHUEM YPOBHSI X OCBOEHMUS

B pe3ynbraTe 0OCBOCHUS AUCIUILIMHBI 00YYArOIIUIACS TOJIKEH:
3HATh:
— (pyHmaMeHTaIbHBIC 3aKOHBI MPHPOILI U OCHOBHBIE (DU3MUCCKHUE M MATEMaTHUYECKHE
3akoHsI (3-OI1K-1);
yMeTh:
— OpUMEHATh (U3NYECKHE 3aKOHBI U MaTeMaTHYEeCKHe METOIbI IS PEIICHHs 3a1ad
TEOPETUYECKOTO U MpHKiIaaHoro xapakrepa (Y-OIIK-1);
BJIA/IETh:
— HaBBIKAMH HCIIOJB30BAHUSA 3HAHUN (GU3UKA H MATEMAaTUKA [PH  PEIICHUH

npaktudeckux 3aaa4 (B-OIMK-1).



3.3 BocniuraresbHasi padora

HanpasJienue/ Co3nanue ycioBuii, Hcnoan3oBanue BOCIIUTATEILHOI0 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
npo¢eCCUOHATTBHON 3TUKU TIOCPEICTBOM
KOHTEKCTHOTO 00Y4YeHHsI, peIICHUs] IPAKTHKO-
OPUEHTUPOBAHHBIX CHTYAI[MOHHBIX 33]1a4.

- opmMHupoBaHUs yCTOMUMBOrO HHTEpPECa K
npoeCCHOHATTLHON IeATENIEHOCTH, CIIOCOOHOCTH
KPUTHUYECKH, CAMOCTOSITEIbHO MBICIIUTD,
MOHUMATh 3HAYUMOCTH MPOGECCHH TOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH 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
poaielt (Jiuaep, UCIIOIHUTENb, AaHATUTHK U IIP.)
MOCPEACTBOM BBITIOJTHEHHSI COBMECTHBIX IIPOEKTOB.
2.Mcnonb30oBaHNe BOCIUTATENIHOTO TOTEHIMAIA
JTUCIUIUINH "DKOHOMHUKA U yIIpaBICHHUE
npou3BocTBOM ", "MIHHOBaIIMOHHAsA SKOHOMHUKA U
TEXHOJOTHYECKOe MPePUHUMATEIbCTBO",
"[IpaBoBenenue" mis:

- (hopmupoBaHUS HABBIKOB CHCTEMHOTO BHUJICHUS
POJIM ¥ 3HAYMMOCTH BBIOpaHHOI npodeccuu B
COILIMATIbHO-9KOHOMUYECKUX OTHOILICHHSIX 4Yepe3
KOHTEKCTHOE 00yUueHue

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

Hcnonb30BaHre BOCIHUTATENHHOTO MOTEHIIMATA
JTUCIUTIIAH 001Ienpo(ecCHOHAIBHOTO MOTYJIsS
TS

- opmupoBaHUs YCTOWMYNBOTO MHTEpPECA K
npodeccnoHaNbHOM eATENbHOCTH, TOTPEOHOCTH B
AOCTHXKCHUU PE3YyJibTaTa, IOHUMaHUA
(YHKITMOHATBHBIX 00S3aHHOCTEH U 33724
n30paHHOM TPO(EeCCHOHATBEHOM ACSITEIBHOCTH,
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.

NHuTeniekTyanbHoe
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, KYPCOBBIC 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 3JIEMEHTa, MOJEKYJbl. MoJib, MOJSAPHBI 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 aToMoOB. SnepHas moxaenb aroma. OTKpbITHS,

noATBepkaaromue CTpykrypy aromoB. Iloctynater bopa. JIBoicTBeHHass mnpupoja
anekTpoHa. KopnyckynsgpHo-BonHOBOW ayanusm. I[Ipunoun Ilaynum, npaBuino XyHna,
NPUHIMIT ~ HauMeHblied dHepruu. CTpoeHue JJIEKTPOHHBIX O0O0JIOYEK aTOMOB:
OCOOEHHOCTH, HCKIIIOUYEHHUS TEOpUU CTpoeHUs aroMa. KBaHTOBbIE 4YHMCHA: TJIAaBHOE,
opOUTaIbHOE, MATHUTHOE, CITMHOBOE.

[lepuonuyeckas cucrema u nepuonuyeckuii 3akoH JI.U. MengeneeBa. OTKphITHE U

cymiuocth IIC wm II3 xummueckux »snementoB .M. MenneneeBa. IleprnoandyHocTh

W3MCHEHUH CBOMCTB DJICMCHTOB: KHCJIOTHO-OCHOBHBIC, OKHUCIIUTCIBHO-




BOCCTaHOBUTEJIbHbIE CBOMCTBA, BAJIGHTHOCTh, PAJINyC aTOMa, 3JIEKTPOOTPUIIATEIHHOCTh 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 METOaEe AIEKTPOHHBIX OpOHTaNIeH

(MO), BaneHnTHBIX cBsi3eld. Bogopoanas cBsi3b.

Pasznea 3 XumMus dJieMeHTOB.

OCO6EHHOCTH XMMMHU 3JIEMEHTOB-HEMETAJUIOB. 3aKOHOMEPHOE H3MEHEHHE CBOMCTB

XUMUYECKUX DJIEMEHTOB MOATPYMIMBI TalOT€HOB; MOArpYIIbl Kuciopona. [lomydenwue,
pEaKIMOHHAs CIIOCOOHOCTh BEIIECTB, COCAWHEHUN. XHUMHUYECKHE CBOMCTBA TaJOr€HOB.
CoenuHeHMsl TAJIOTEHOB C BOJIOpoJIoM. Kuciiopomocoaepkaiimue COSIUHEHHS TajlOTeHOB.
[TonyuyeHne n XUMHUYECKHE CBOMCTBA KHCIOpOoaa. Boga B XMMUYECKOM POMBIIIJIEHHOCTH.
PeakunonHas cnocoOHOCTh coequHeHHil cepbl. CocoObl MONYyYEHUs] CEPHOM KHUCIIOTHI.
3aKOHOMEpPHOE W3MEHEHUE CBOMCTB XHUMHYECKHX DJIEMEHTOB TMOJTPYIIbl  a30Ta;
noArpymnsl yriaepoja. OCHOBHBIE COEMHEHUS, TTOJIYYeHHE U PEaKIIMOHHAsI CIIOCOOHOCTh
azora. Okcumapl a30Ta, a30THasg KHCIOTAa. PeakmyuoHHAsT CIIOCOOHOCTh COCIMHCHUM

yraepoaa. OKCHIbI yraepoa.

OCOOEHHOCTH XHWMHHU _ 3JIEMEHTOB-METAJLIOB. OU3NKO-XUMUYECKHE CBONCTBA
MeTayuioB. XUMHUYECKHME CBOMCTBA MeTauioB TiaBHbIx mnoarpymm |, I, Il rpynm.
Xumuueckue cBoicTBa MetamuioB nobounbix mnoarpynn VI, VI VI rpynm.

Meramnyprus, celpb€, oTpaciu. Mertamisl, cruiaBbl. Knaccudukamust cBOCTBa, COCTaB,
criaBoB. Koppos3us MeramnoB: Kiaccu(puKaius, 3KOHOMHYECKHH yIiepO, 3aIiuTa.

MeToapbl 3aIUTHI OT KOPPO3UHU.

Pasznea 4 XumMnueckass KWHETUKA M TEPMOANHAMUKA.

XUMHYECKasi KUHETHKA. ['OMOreHHBIE U I'CTCPOIrCHHBIC XHUMHNYCCKHUC CHUCTCMBI.

CkopoCcTh XHMMHYECKON peakluid, METO/bl €€ peryiupoBanus. GaKkTOpkl, BIUSIONIME HA
CKOPOCTh XMMHMUYECKHX PEaKIMh: KOHILICHTpalUs, KaTajau3aTopbl, TeMmIleparypa U T.A.
[IpaBuno Bant-I'ohda, temmeparypubiii kodddurnment. Karanmus: KaTanuTHuueckue

CUCTCMbI, BHUJbl KaTaJlnu3aTOpPOB. 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 PEAKIUU: UCTOPUS OTKPBITUS, CYTh, YCIOBHS, 3HAUCHHE.
Cucrema benoycoBa — KaboTuHCKOTO.

XUMHYECKas TEPMOAMHAMUKA. DHEPreTUKa XMMUYECKUX MpoueccoB. BHyTpeHHsS

DHEPTUs U HHTANBNUSA. DHepreTudeckue d(PQPexTl XumMuueckux peakuuil. CTaHmapTHbIC
TEIJIOTH (PHTAJIBIUU) O00pa3oBaHUs XUMHUYeCkuX coemnuHeHmid. 3akoH [.M. Tecca.
OHTponusi UM €€ U3MEHEHHE NpU XUMHUYECKHUX Ipoleccax. OJHepruss [nbbca u eé
U3MECHEHUE.

2 cemecTp

Pasznen 1 OKHCIUTEILHO-BOCCTAHOBUTEIIHHEIC IIPOHCCCHhI.

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

Knaccudukanus oKUCIUTETbHO-BOCCTAHOBUTENIBHBIX peakiuii. BaxHennme okucauTenu
n BoccTaHoBUTENU. CTeneHb OKUCIEHUs 3JeMeHTa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
CBOMCTBA 7JJIEMEHTOB M XHUMHYeCKHX coeauHeHuil. CmocoOwsl coctaBieHus OBP.
[Ipumenenue OBP B TexHMKE, 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 PacIyIaBOB, PACTBOPOB. ODJIEKTPOJIM3 BOJHBIX PACTBOPOB SJIEKTPOJIUTOB.
Kartonnble, aHOIHBIE MpoOLECCHl. JNEKTPOJIU3 C HHEPTHBIM W AKTUBHBIM aHOAAMHU.

HpI/IMCHCHI/Ie QJIICKTPOXUMHNUYCCKUX ITPOUCCCOB B IIPOMBIIIJIICHHOCTH.

Pasnea 2 PactBopsl. Teopust DJIIEKTPOJIUTHIECKON TUCCOITAAIINH.

O6pazoBanue pactBopoB. PactBopuTenn. CrnocoObl BbIpaXEHUS] KOHIEHTPALUU
pacTBOpoB. PacTBOpUMOCTh BEIIECTB. OIEKTPOJUTHI, HEIIEKTPOJUTHL. PacTBOpbI
anekTponuToB. Teopust anextposmtuueckor mucconanuu (TO). CunbHble, cialbie
ANEKTpouThl. Mexanusm aucconuanuu. MoHHO-MoJNeKysapHble ypaBHeHHs. (CBoiicTBa
KHUCJIOT, OCHOBaHUM U coJiel ¢ Touku 3peHust TOJ]. KoHcTaHTa M CTeneHb JTUCCOIHMAIINH.
HNonHuble paBHOBeECUS U uX cMmenieHue. [ uaponus conei. Tumnsl rugponusa. Koncranra u

CTEeNEeHb TUapoan3a. Jucconmnanust Boabl. BogopoIHBIN 1TOKA3aTEeNb.



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

cocrosiHue BemiecTBa. Kommouabl M KoyougHble pacTBopbl. Munemisl. CopOuust u

COp6HI/IOHHbI€ IMPOLECCCHhI. KO&I‘YJIHHI/IH JAUCIICPCHBIX CUCTEM.

Pasznea 3 Xumnueckass nacHTADUKAIIHSL.

3a7a4M U METOJIbl AaHAUTUTUYECKON XUMHUHU. KaueCTBEHHBIN U KOJIMYECTBEHHBIN aHAJIM3.
AHaIUTHYECKUM CHUTHAJI. MeTroapl KadeCTBEHHOro aHanu3a. lIpuémbl noOBBIIEHUS
CrenU(pUIHOCTH, YyBCTBUTEJIBHOCTA  PEAKIUM. KucinoTHO-0CHOBHBIM METO/I.
KonndecTBeHHBIN aHATN3: METOIbI, 3HAUCHHE, AHATUTHICCKUI curHai. MeToapl pu3nKo-

XUMHUYCCKOT'O U (1)I/ISI/I‘{€CKOI‘O aHaJIn3a.

Paznea 4 1lommMeps!l 1 OTUTOMEDEL.

ODI‘aHI/ILIeCKHG COCIMHCHUA. O6ma;1 XApaKTCPUCTHKA U OTIIMYUTCIIbHBIC O0COOCHHOCTH

OPTraHUYECKUX COENMHEHUN. Teopus XUMUUYECKOTO CTPOCHUS OPTAaHMYECKUX COEIUHEHUU
AM. bytnepoBa. Krnaccudukamuss opraHMYecKHX BelIecTB. M3omepus, H30MepBHI.
Peakunu mnosmmMepusanuy, HX pasHOBUAHOCTU. [IpupogHpie UM CHHTETHYECKHE

BBICOKOMOJICKYJIAPHBIC COCAWHCHUS. HOJ’IPIMCDHBI@ MaTCpUuaJbl. IINIaCTMACCBhI, BOJIOKHA,

IMOJIMMCPU3AlIMOHHBIC M KOHIACHCAIIMOHHBLIC CMOJIBI, KAY4YYKH H [P. Hcnonp3oBaHue

BBICOKOMOJICKYJIAAPHBIX COGI[HHGHPIIZ B IIPOMBIIIJICHHOCTH. COBpeMeHHBIe TCXHOJIOI'H.

4.2. TemaTu4yecKuii NJIaH JJaOOPAaTOPHBIX padoT

1 cemecTp

1. Kiacchl HEOpraHUYECKUX COETUHEHUM.

2. DNEeKTpOHHAs CTPYKTypa aTOMOB U HOHOB.

3. Peakumonnas crnocoOHOCTh BemiecTB. OCHOBHBIE COCIMHEHHS, XMUMHYECKUE

CBOWCTBA BEILIECTB MOJATPYNIIBI a30Ta.

4. CKOpOCTh XUMHUYECKOH peakiuu. XUMHUIECKOE paBHOBECHE.
2 cemecTp

1. OxkucauTeILHO-BOCCTAHOBUTEIIHHBIC MPOIIECCHI.

2. Teopus JAEKTPOIUTUIECKOMN TUCCOIUAIINN.

3. [IpuroroBieHue pacTBOPOB.

4. KauecTBeHHbII aHanu3. Penenue skcnepuMeHTalbHbIX 3a/1a4.



4.3. TemaTH4ecKHil JIaH NPAKTHYECKUX 3aHATHI
1 cemecTp

1. @®yHnaMmeHTalbHbIE TOHSTHS W 3aKOHbl XUMHUM. Kiacchl HEOPraHWYECKUX
coenrHeHn. Pemenue 3anay.

2. Teopus ctpoenus aroma. (OCHOBHBIE 3aKOHOMEPHOCTH pacCIHpeeICHHUs
37EKTPOHOB. KBaHTOBBIE ynCA.

3. [lepuoanueckuii 3aKOH U MEPUOAMYECKAs CUCTEMA XUMHUYECKuX 3eMentoB [1.1.
Menneneesa.

4. 3aKkOHOMEpPHOE W3MEHEHHWE CBOWCTB XHWMHUYECKHUX DSJIEMEHTOB MOJTPYIIIIbI
rajoreHoB, Kuciopoaa. Pemienwe 3agady. 3aKOHOMEPHOE UM3MEHEHUE CBOMCTB
XMMHUYECKUX JIEMEHTOB MOATPYINBI a30Ta U yriepoaa. Pemienue 3agay.

5. OcoOEHHOCTH XUMHUHU DIIEMEHTOB-METAUIOB. DU3MKO-XMMHUYECKHE CBOMCTBA
METaJIOB.

6. XuMuueckas KHHETHKA M TePMOIMHAMHUKA.

2 cemecTp

1. OKucCIUTEIHLHO-BOCCTAHOBUTENbHBIE Mpolecchl. (OCHOBHBIE OKHUCIUTEIU U
BOCCTAHOBUTENW. BimMsiHHE cpenbl HAa TEUYEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakimii. MeToapl pacCTaHOBKU KOA(D(PHUITMEHTOB.

2. DIEKTPOXUMHUYECCKHE MPOIECCHl. DJIEKTPOJIN3, KATOMHBIC, aHOJIHBIC IPOIIECCHI.
3akoHbl nekTponusa (Papanes).

3. PactBopbrl. Teopust dJICKTPOIUTHYCCKON AucCcOoNManvu. PemieHne 3amad o
COCTaBJICHUE YPaBHEHUI HOHHOTO OOMEHa.

4. 'maponu3 coneit. Tunsl ruaponusa. Permenue 3a1a4.

5. Xumunyeckas unaeHtudukanus. KauectBeHHbIl aHanu3 BemiecTs. KonnuecTBeHHbBIN
aHaJIN3 BELIECTB. MeTo bl KAUECTBEHHOTO U KOJIMYECTBEHHOI'O aHAJIN3A.

6. Opranuueckne coeauHeHus. [‘eHeTHMdeckas CBs3b. Teopust CTPOCHHUS
OPTraHUYECKUX BEILIECTB.

7. ITpupo/iHbIE U CUHTETHYECKHE BBICOKOMOJICKYJISIPHBIE COEAMHEHUS (TOJUMEPHI,

OJINTOMEPHI).



4.4. CamocrosiTeibHasi padoTa CTYACHTOB
1 cemecTp

CamocTosiTenbHOe TOBTOpEeHKE Bompoca « DyHTaMeHTAIbHbIE 3aKOHBI XUMUN.
[ToaroToBka k mabopaTopHoit pabote No 1.
[ToaroToBka oTuera no aboparopHoi padore Ne 1.
[logroroBka k arrecranuu pasuena Ne 1.
BrlnonHeHne ToMaliHero 3aJaHusl.
[ToaroToBka k mabopaTopHoit pabote No 2.
[TonroroBka oTuera mo abopaTopHoit padote No 2.

CamocCTOsTEILHOR HN3y4YCHHUC TCMBbI: «XUMHUYECKasl CBSI3b U CTPOCHHUC MOJICKYJD).

© 0o N o g~ w DN E

[TonroroBka k arrecranuu pasaena No 2.
10. CamocTrosiTenbHOE M3Y4Y€HHE TEMbl: «3aKOHOMEPHOE W3MEHEHHUE CBOICTB
XUMHUYECKUX JIEMEHTOB MOATPYIINHI 230Ta U YIJIEPOaay.
11. BrimmosiHeHHe TOMAIIHETO 33 aHHUS.
12. TloaroroBka k nmabopaTopHoii pabote No 3.
13. IToaroToBka oTuera Mo 1abopaTtopHoit padote Ne 3.
14. TloarotoBka Kk atTectanuu paszaena Ne 3.
15. TToaroroBka k aboparopHoi padote Ne 4.
16. IToaroroBka oTdeTta 1o gaboparopHoi padote Ne 4.
17. CamocrtosarensHoe u3ydeHue Borpoca « OCHOBHBIE IOHSTHS TEPMOIMHAMUKID.
18. TloaroroBka k arrectamuu pasaeina Ne 4.
19. TloaroroBka K 3aueTy.
2 cemecTp
1. [ToaroroBka k 1abopatopHoit padore No 1.
2. [ToaroroBka otyera mo JrabopaTopHoi padote Ne 1.
3. CamoctosTensHOe  m3ydeHue  Bompoca:  «lIpuMeHeHuwe  siekTpoivza B
TIPOMBITIUICHHOCTH).
4. TTogroToBka k arTectanuu pasjaena Ne 1.
5. IloaroroBka k abopaTopHoit pabote Ne 2.

6. [ToaroroBka oTyeTa mo 1adbopatopHoi padore No 2.



7. I[ToaroroBka k tabopaTopHoii padote Ne 3.

8. IloaroToBka oTdera 1o 1aboparopHoi padote Ne 3.

9. CamocrosiTenbHOE U3yueHue Borpoca: «JliucrnepcHble CUCTEMBDY.

10. IToaroroBka k arrecranuu pasaena Ne 2.

11.TlogroToBKa AOKIaAa JUis KOJUIOKBUyMa Ha TeMmy: «MeToapl KauyecTBEHHOTO,
KOJIMYECTBEHHOTO aHAIIHA3a.

12.TToaroToBka k mabopaTopHoit padoTe Ne 4.

13.[loaroToBka oTueTa 1o J1aboparopHoi padore Ne 4.

14.TloaroToBKa JOKIa/1a K KOJJIOKBUYMY «XHUMHUYECKask UACHTU(PUKALIHS)

15. IloaroroBka k arrectanuu paszjaena Ne 3.

16.[loaroToBKka nokiaga ajsi KoJUIOKBUyMa Ha TeMy: «llomuMepHbie maTepuabl.
BricOKOMONEKYTSIPHBIE BEIIECTBAY.

17. TlonarotoBka k arrecraiuu pazaena Ne 4.

18. IToaroroBka K 3K3aMeHY.

5.0BbPA30BATEJIBHBIE TEXHOJIOTI'MA

B cooTBeTcTBMM C KOMIIETEHTHOCTHBIM MOAXOJIOM BBITYCKHUK By3a JOJDKEH HE
MPOCTO 00J1aIaTh ONPEACIICHHON CYMMOM 3HAHWM, & yMETh IMPU TIOMOINM JTHUX 3HAHUI
pelIaTh KOHKPETHBIE 33]]a41 MPOU3BOJICTBA.

VYuuteiBas TpeboBanus OC HUAY MHUDPU mno cnemumansHoctu 11.05.01
«PaMO3JIEKTPOHHBIE CUCTEMBl W KOMIUIEKCHI», peanu3alusi  KOMIIETEHTHOCTHOTO
MOAX0Jla JOJDKHA MPEeayCcMaTpUBaTh HCIOJIB30BAaHUE B YYEOHOM TIPOIleCCE AKTUBHBIX U
MHTEPaKTUBHBIX ()OPM MPOBEJCHUS 3aHATHH B COYETAHHHM C BHEAYJAUTOPHOU pabOTOM C
1eNbl0 (POPMUPOBAHUSA U Pa3BUTUSA MPOGECCHOHAIBHBIX HABBIKOB OOYYarOIIUXCS.

B cooTBeTCTBMM C KOMIIETEHTHOCTHBIM MOJAXOJOM BBIIYCKHHK BYy3a JOJDKEH HE
npocTo o0JanaTh ONpeleeHHON CyMMOM 3HaHUN, @ yMETh NPU THOMOIIM 3TUX 3HAHUM
pelIaTh KOHKPETHBIE 3314l MPOU3BOJICTBA.

JlekunOHHBIE  3aHATHS NOPOBOMATCS B CICUUAIU3UPOBAHHOM  ayJUTOPUUA €
MIPUMEHEHUEM MYJIbTUMEIUUHOTO TPOCKTOPa B BUJIE Y4EOHOM Mpe3eHTalluu WM MUHU-

Jnexkuuu. MUHU-TIeKUus ABisieTcsl OgHOM u3 3PQGEeKTUBHBIX (HOPM MPENOAHECEHUS



TEOpeTHYeCKoro Marepuana. llepen HadanoMm JeKUuMid WIM  CEMHHAapa MOYKHO
UCIIOJIB30BaTh METOJ ‘“MO3rOBOr0 IITypMa’, CBSI3aHHBIM C MPEACTOALIEH TEMOM, YTO
[IOMOXKET  aKTyaJIu3upoBaTb €€  JJI1  yYaCTHUKOB, BBIICHUTb  CTENEHb  MX
nH(GOPMUPOBAHHOCTH U OTHOIIEHHE K Teme. Marepuan u3iaraercs Ha JOCTYITHOM JIJIst
YYaCTHUKOB si3bIke. KaxknoMy TepMHHY HEOOXOAMMO JaTh ONpeAesieHUue. Teopuio Tydiiie
OOBSCHATh IO MPHUHLMIY «OT o0mero kK 4actHomy». llepen TeM, kak mnepedTH K
CJIEYIOIIEMY BOIPOCY, HEOOXOAMMO MOABITOKUTH CKa3aHHOE M YOSAUTHCS, YTO BbI OBLIH
[IPABUJIBHO MTOHSATHI.

BaxHO cchlaThCsl HA aBTOPUTETHBIE UCTOYHHUKHU M MTOJYEPKUBATh, YTO BCE CKAa3aHHOE
M3Y4YEHO W OIHMCAHO CIEHHATMCTaMU B JaHHOW oOnacT. Ilo OKOHYaHWM BBICTYIUICHHS
HY’KHO OOCYJIUTh BCE BO3HHUKIIME Yy YYAaCTHUKOB BOIPOCHI, 3aT€M CIIPOCUTH, KAK MOKHO
MCIIOJIb30BaTh MOJYYEHHYI0 MH(OpPMAIMIO HA MPAKTUKE U K KAKUM pe3yJbTaTaM 3TO
MOXET NPUBECTH. MUHU-IEKIUU MPEIIaracTcsi MPOBOJUTh B MHTEPAKTUBHOM PEXKUME:
nepel oOBSABICHHEM Kako-muO0 MH(pOpMaluy NpenoaaBaTeib CIpPalIuBaeT, YTO 3HAIOT
00 3TOM y4aCTHUKH.

VY4eOHble ~ MaTepuasibl MPEABABIAIOTCA OOydYaroIUMCS JUIsl O3HAKOMJICHHUS U
W3Y4YEHUsI, OCHOBHBIE MOMEHTBHI JIEKIIMOHHBIX 3aHATUM KOHCHEKTUPYIOTCSA. OTaenbHbIC
TEMbl WJIM BOIIPOCHI MIPEMIAraloTcs Il CaMOCTOSITENIbHOIO M3Yy4YEHUs C 00s13aTeIbHBIM
COCTABJICHHMEM M KOHTPOJIEM KOHCIIEKTA.

Teopernyeckue OCHOBBI ~ JUCUUIUIMHBI  CTYJIEHTHI TMOJYy4YalOT HAa  JIEKLHSIX.
[IpakTHueckre HaBBIKM pacyE€TOB MPUOOPETAIOTCS Ha JICKIUAX, MPAKTUUECKUX 3aHSITHSX,
IIPH BBIMOJHEHUU J1A00PATOPHBIX padOT U MHAUBUAYATbHBIX JOMAIIHUX 3aJaHUSX.

JlabopaTopHbI TPAKTUKYM CIIOCOOCTBYET AKTUBHOMY YCBOCHHMIO TEOPETUYECKOIO
Marepuana M MNOJYyYEHHIO MPAKTUYECKHX HAaBBIKOB OBJIAJICHUA TEXHUKON XMUMHYECKUX
pacyeToB, TEXHUKOW MPOBEJAEHUsI OMNbITOB. JlabopaTtopHble pabdOThl MPOBOIATCS IO
NOJArpynmnaM, MOArOTOBKA 3aKJIOYaeTcss B MPOpPabOTKE METOJUYECKHX PEKOMEHIALNH,
HallMCaHWd XHMHUYECKUX PEaKkUWid W BBINOJIHEHUS KOHTPOJIBHOrO 3anaHud. llpu
MPOBEICHUH J1a0OPaTOPHBIX PaOOT MPUMEHSIOTCS TECTHI JIJISl MPOBEPKU TEOPETHUUECKOU
TOTOBHOCTH CTYJICHTOB U JIOITYCKY K JJA0OPATOPHBIM padOTaM.

OCcoOEHHOCTBIO H3y4Y€HHUS ITUCUUIUIMHBI SIBJIAETCS pEHIeHUE 3a7ad MOCie KaXIoh

TEMbI JICKIMOHHOI'O MaTcpurala. Ha JEKIUAX HCIIOJIB3YIOTCA HarlIdAHbIC MaTCpualibl:



tabnuna «OCHOBHbIE OKUCIUTENW U BOCCTAHOBUTENM», Iiakathl «lloimyueHue cepHoii
kucnotey, «llomydyeHne a30THOW KUCHOTHDY, «CTpOEHHE JIEKTPOHHBIX 000JI0YEK
aToMOB», Mozelib «CTpoeHue BEIECTB M MOJEKYD»; KoiuleKuuu: «l'anbBaHOCTErUsD,
«Mertaiibl U craBby, «CoOeAMHEHUS YTIAEPOIAY.

KOHTposb caMOCTOSITENIBHON PabOThl CTYJEHTOB OCYIIECTBIISIETCS MPH BBINOJHEHUU
KOHTPOJIBHBIX CPE30B 3HAHMM, MPOBEACHUM JIabopaTOpHbIX padoT. OcHOBHOU (Hopmoi
KOHTPOJISL ABJISIFOTCS OTYETHI MO JIA0OPATOPHBIM paboTaM, WHAWBHUyaJIbHBIE JOMAIHHUE
3a/1aHusI, KOHTPOJIBHBIE CpE3bl 3HAHWM, 3a4eT, 3K3aMeH. KOHTpOJIbHBIE Cpe3bl 3HAHUU

MPOBOAATCS KAk B TPAAUIIMOHHOW, TUCbMEHHON opMe, TaK U B BUJI€ TECTUPOBAHHSI.

6. OLUEHOYHBLIE CPE/ICTBA UJIA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOUYHOM ATTECTAIIMU 11O UTOT'AM
OCBOEHUSA INCIHHUIIJIMHBI U YYEBHO-METO/INYECKOE
OBECHEYEHUE CAMOCTOATEJBHOMN PABOTHI CTYJIEHTOB

q)OHII OOCHOYHBIX CPCACTB IIO3BOJIICT OLCHUTD 3HAHUA, YMCHUA, HABBIKHU U YPOBCHD
HpI/IO6pCT€HHBIX KOMHCTeHHHﬁ. q)OHI[ OLOCHOYHBIX CPCACTB 11O JUCIHUIIIIMHC BKIKOYACT:
6.1 Kommjiekt 3aHaHHﬁ I TCKYIICTO KOHTPOJIA YCIICBACMOCTH.

6.2. OueHOYHbIE CPENICTBA JIJIsl POBEACHUSI TPOMEKYTOUYHOM aTTECTALIUM.

7 YHEBHO-METOANYECKOE U HTHOPOPMALIMOHHOE
OBECHHEYEHUE JNCIUIIJIMHBI

7.1 OcHOBHas1 IUTEpaTypa
1. MapteinoBa, T.B. Xumus : yueOHMK W mpakTukyM s By3oB/ T. B. MapTeiHOBa,
N. B. Apramonosa, E. b. 'onyHoB ; oz o0mieit penakuueit T. B. MapTeiHOBON. — 2-€
u3a., ucnp. u jnon. — Mocksa : U3znarensctBo FOpaiit, 2025. — 368 ¢. — (Briciiee
obpazoBanne). —  ISBN 978-5-534-09668-2. — Tekcr : DNEKTpOHHBIH  //
OopasoBaresbHas miatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/560130
2. Hukutuna, H. I'. OOmas 1 Heopranuueckass XuMusi. XUMHS SJIEMEHTOB : y4eOHUK U

npaktukym ans By3oB / H. I'. Hukutuna, B. . I'pebenbkoBa. — 2-e u3na., nepepad. u



non. —  MockBa: MsznmarensctBo  Opaiit, 2025.— 304c.—  (Brwicuiee
obpazoBanme). —  ISBN 978-5-534-17998-9. — Tekcr : dneKTpoHHBIH //
Oo0pa3zoBarenbHas miatgopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/563374

7.2 JIonoJIHUTEJIbHAS JIUTEPATypa

1. Cracph, H. ®. CnpaBoyHuk mo oOmieil ¥ HEOpraHU4YeCKON XUMHUH : YYEOHUK JUIs
By30B/ H. ®. Ctacs. — 4-¢ m3a. — Mocksa : UzgarensctBo IOpaiit, 2025. — 92 ¢c. —
(Breiciee o6pasoBanue). — ISBN 978-5-534-00904-0. — Tekcr : 3JIeKTpOHHBIA //
Oo0pa3zoBarenbHas miardgopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/561284

2. Cysopos, A. B. OOmas n Heopranudeckas xuMus. Bompocs! u 3amauu : yaeOHUK
st By30oB / A. B. CyBopoB, A. b. Hukonbckuit. — 2-e uzn., ucnp. u gon. — Mocksa :
NznmarenscTBO FOpaiit, 2025. — 308 ¢. — (Bricmee oOpazoBanue). — ISBN 978-5-534-
07902-9. — Texkct : anexTpoHHbit // OOpa3oBarenbHas miatgopma FOpailt [caiit]. —

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIUIIJIMHBI

Kabuner CCTCCBCHHOHAYVYHBIX AUCHUIIIIMH AJISA TTPOBCACHUA HCKHHﬁ, IIPAKTHYCCKUX

3aHATUN U JJA00PATOPHBIX PAOOT:

Hocrtyn k cetn IHTepHeT;

KoMrmiekT My IbTUMEIUITHOTO 000py10BaHUS:

[Tpoextop BENQ;

OKpaH HaCTECHHBIN;

Hoyr6yx SONY VAIO

C BO3MOXKHOCTBIO MOAKIIOUeHUS K ceTu «IHTepHeT» (o0ecnedeH JTUIEeH3UOHHBIM U
CBOOOJHO  pacmpoCTpaHsEMbIM MPOTrpaMMHBIM  OO€CleYeHHeM, B TOM  YHCIIE
OTEYECTBEHHOI'O MPOU3BOICTBA);

[MudpoBoit u3MepuTENH KUCIOTHOCTH CPEJIBI;

Huctunnarop naboparopusiit J13-4 MO;

Jlabopatopnas nentpudyra OITH-3M;

MUKpPOCKON TPUHOKYJISPHBIN;



pH-metppH-150 MU;

Cnextpodorometp I[13-5300BU;

[Tpubop asst u3ydyeHus: 3aBUCUMOCTH CKOPOCTH XMMHUECKUX PEaKIIHiA;

[TpuGop i OMBITOB MO XUMHUU C dIEKTpUUECKUM TokoMm [1XD;

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

[Mkad nabopaTopHbIi - 4 1IT.;

TunoBast MUKpO1a0OPATOPHS 1JI1 XUMUYECKUX TMPAKTUKYMOB -10 1mIT.;

Habopbl XMMUYECKUX BELIECTB MO HEOPIraHUYECKOW M OPraHWYECKONM XUMHUHU H UX
COCJIMHCHUI;

XHAMH4YecKas IOCya;

Crou npenonaBares;

Cryi npenonasarens;

Cronel yuennueckue — 17 mr.;

Crynbs yueHnueckue — 34 mr.

[lomeleHue ajisi caMOCTOSITEIbHOM DEI6OTI:I.

bubmuorexka TTU HUAY MUOU, untansHblil 3a1 ¢ BEIXOAOM B ceTb HTEpHET U
obecrieyeHueM JOCTyna K 3JIEKTPOHHON MH(DPOPMAIIMOHHO-00pa30BaTeIbHOM cpelie

[lepconanbHbIii  KOMIBIOTEpP  (OOECIEUYeH  JIMIEH3MOHHBIM U CBOOOIHO
pacnpocTpaHsieMbIM MPOTPAMMHBIM OOECIIEYEHHEM, B TOM YHCJIE€ OTEYECTBEHHOIO
npou3BojicTBa) — 10 mit.;

[Ipoekrop;

DKpaH;

[Ipuntep;

BricTaBounbie mkadsi- 4 mrT.,

Croubl yueHuueckue - 12 mr.,

Crynbs yueHnyeckue - 24 mr.



