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1. IACIOPT PABOYEHA MPOI'PAMMBI YUYEBHOM JJUCLUITIVHBI

<KX AMUSI»

1.1. Obnacts npuMeHeHust pado4eii NporpamMmMsbl

Pabouast mporpamma yueOHOM TUCIUTUTAHBI SIBISIETCS] YaCThIO MPOTPAMMBI
crienmanucta cpeanero 3seHa HXTU ®I'bOY BIIO «kKKHUTY» B cooTBeTCTBHM €
®I'OC mo cienmanbaOocTH CITO 27.02.04 «ABTOMATHYECKHE CHUCTEMBI YITPABICHUS»

1.2. MecTo y4ueOHO#i JUCUMILUIMHBI B CTPYKTYP€e OCHOBHOM Npogdeccr OHAJIBHO
o0pa3oBaTe/IbHOU MPOTrPAMMBI:
_mucuuiuimHa «CI'.09 Xumus» otHOocuTCs K nukiny ComuaaibHO — TYMaHUTAPHBIN
HUKJI.

1.3. Henu u 3apaum y4yeOHOH JMCUMINVIMHBI — TPeOOBaHHMS K pe3yJbTaTaMm
OCBOCHMS y4eOHOM JUCHUIIMHBI:

Heabto nanHoil yueOHON NMCHMIIMHBI SIBJISETCS: YIIIYOJIEHUE U PACUIMPEHUE
3HAHMI MO XMMHUU Ha COBPEMEHHOM HAy4YHOM YpOBHE, O0OECIIEUEHHE TEOPETUYECKOU
MOJITOTOBKM, TMEPEHTH OT YCBOEHHUS 3HAaHWUN aOCTPaKTHOTO XapakTepa K 3HAHUSIM
KOHKPETHBIX CBOMCTB AJIEMEHTOB M COEAMHEHUN

3agayamMu JaHHOH Y4eOHOM AMCUMILIMHBI ABJISCTCH:

JlaTh cTyJileHTaM COBPEMEHHOE HayqHOE MPEJICTaBICHUE O MAaTEPUH U PopMax ee
JNBHKECHMS, O BEMIECTBAX U MEXAaHN3Max UX MPEBPAILCHUH,

NOKAa3aTh POJIb XUMHUH U DKOJIOTUH B IPOMBIIUIEHHOCTH,

COOOLIUTH OIpEIeICHHBIN KOMIUIEKC 3HAHUN 10 XUMUU 3JIEMEHTOB U MX
COEIMHEHUH U MIPUPOTOOXPAHHOMN AEATEIBHOCTH

c(opMUPOBATH AKTUBHYIO KOJOTUYECKYIO TTO3UIIHIO

. B pesynomame oceoenus oucyuniaunl 00y4aoumuiica 0014cen:

1)3name:

@) 3HaTh OCHOBHBIE 3aKOHBI 001N U HEOPTraHUYECKOM XUMHUHU U MEXaHU3MBbI
XUMHUYECKHX pPEeaKLIUi

0) 3HaTh O CTPOCHUU BEIECTBA, MPUPOAEC XUMUYECKOM CBSI3U M CBOMCTBAX pa3iMYHBIX
KJIACCOB XMMHMUECKUX JIEMEHTOB, COEIUHEHU, BEILIECTB U MATEPUAJIOB

B) 3HaTh OCHOBHBIE MEXAaHNU3MbI IPOTEKAHUSI XUMUYECKUX PEAKI[UN, OCHOBHBIE 3aKOHBI
Y COOTHOIICHHUA (PU3HUECKON XUMUU

r) 3HaThb OCHOBHBIE 3aKOHBI TEPMOIUHAMUKH

2) Ymems:

a) YMeTh UCIONIb30BaTh XUMUYECKUE 3aKOHBI, JJIs PEeIIeHUS MpoPecCuOHATbHBIX 3a/1a4
0) YMeTh UCIOIb30BaTh CIIPABOYHBIC JAHHBIE U KOJIMYECTBEHHBIE COOTHOLIECHUS B
XUMHYECKHUX PEaKIUsAX IJIs perieHus npodeccuoHalbHbIX 3a7a4, TPOrHO3UPOBATh
BIIMSIHAE PAa3IMYHBIX ()aKTOPOB HA PAaBHOBECHE, COCTABISATh KWHETUYECKHIE YpaBHEHUS,
B) YMeTh Ki1acCU(UIUPOBATH 3JIEKTPObI U JIEKTPOXUMUYECKHUE LIETIH, TPOBOIUTh
pacyeThl ¢ UCTOIh30BAHUEM OCHOBHBIX COOTHOIIIEHUH TEPMOINHAMUKH

M pacdeThl OCHOBHBIX XapaKTePUCTHK CUCTEM

3) Braoemsw



a) Bnageer HaBbIKaMU ONUCAHUS CBOWMCTB MPOCTHIX M CIIOKHBIX BEIIECTB Ha OCHOBE
ANEKTPOHHOT' O CTPOEHU,

0) Bnaneer skcnepUMEHTaIbHBIMU HAaBBIKAMU OIPEAEICHHUS XUMUYECKHUX CBOWCTB
COCIMHEHNM, YCTAHOBJICHUS CTPYKTYPBI COCUHEHUI

B) Bumageer HaBblkaMHM pelIeHUs THUIOBBIX 3aJady B 00JIACTU XMMHUYECKOH
TEPMOJMHAMUKH, (PA30BbIX pPaBHOBECHMH M (Da30BBIX NEPEXOJOB, 3IECKTPOXUMHUU U
XUMUYECKON KHHETUKHU

B pesynbrare o0ydeHus: IUCUUIUIMHBI CTYACHT AOJIKEH 00J1a1aTh OOIIUMU
KOMITETEHLIUSIMU

OK 1. Boibupats criocoOsl perieHus 3a1ad npopecCuoHanbHON AesTeIbHOCTH
NPUMEHUTENBHO K Pa3TUYHBIM KOHTEKCTaM

OK 2. Vcrnonp30BaTh COBpEMEHHBIE CPE/ICTBA TIOMCKA, aHAIN3a U UHTEPIPETAIIH
uHdopManu, 1 tHGOPMALMOHHBIE TEXHOJIOTUH ISl BHIMIOJIHEHUS 33124
npodeccHoHaTbHON NeITeThHOCTH

1.4. KoauvecTBO 4acOB HA OCBOEHHE YUeOHOI TUCIUIIUHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOydaromerocs 80  dyacoB, B TOM YHCIE:
00s3aTeNIbHON ayJIUTOPHOM Y4eOHOM Harpy3ku oOydaromierocs _ 5/+8  4acos;
CaMOCTOSITETTLHOM paboThl oOyJarorerocss 13 dacos.



2. CTPYKTYPA U COJEP)KAHUE YUEFHOM JUCHUIIJIUHBI

2.1. O0beM y4eOHOM QMCHUIIMHBI U BUABI Y4eOHOH padoThI

Buj yyeOHo# padoThI Oobvem uacos
MakcumanbHasi yueOHasi Harpy3ka (Bcero) 80
Oo0s13aTesibHAsE ayAUTOPHAA y4eOHAas Harpy3Ka (Bcero) 57
B TOM YHCJIC: JICKIIMOHHBIA KypC 19
nabopatopHbie pabOThI 38
KOHCYJbTaIlUU 8
[TATT 2

KypcoBas pabota (IIpoeKT) -
CamocrosiTesqibHasi paboTa o0yuaronierocsi (Bcero) 13
B TOM YHCJIE:

Camocmosamenvvie pa60m bl

Htorosas arrectarus B popme AK3aMEHa




2.2. TeMaTH4YeCKHH IVIAH U COAEPKAHUE YYCOHOM NMCUMILIUHBI

« XUMMUSA»

HaumenoBanue Coneprxanue yueOHOro MarepuaJia,
pa3aeioB U TeM JiadopaTopHble pPadoThI U MPAKTHYECKHE
3aHATHS, CAMOCTOSAITeIbHAsA padoTa
o0yuarimxcsi, Kypcoasi padora (Impoexr)

1 2
Pa3pgean 1.
Tema 1.  ConmepxaHue ydeOHOro Marepuana
Brenenue.

1 BBenenume. BemectBO - OogWH U3 BHIOB
MaTtepuu. 3aJadyd XMMUM Ha OTIEIbHBIX
JTanax €€ pa3BuThs. XUMHUS M 3allUTa
OKpYy>KaroIien Cpelpbl. KommekcHoe
HCIIONB30BAaHUE  XUMHYECKOT'O CBIPBSI.
YTunuzainuys moOOYHBIX MPOIYKTOB aTOMa.
OCHOBHBIC 3aKOHBI XUMHH.

WHTEpaKTUBHAs (hopMa MPOBEICHUS JICKIIUH

OCHOBHBIE
3aKOHbl XUMHHU
3amaum XUMHAU.

HpaKTI/ILIGCKI/IG 3aHATHA.

CamocTosiTennbHasgs paboTa  00y4arolUXCs:

CamocrositenbHas padora Nel

Tema 2. Conepkanue yueOHOr0o MaTepuaia
Yuenue 0

1 Yuenue 0 CTPOCHUH aToma.
CTPOEHUHU

[lepuognueckuii  3akoH. CocraB —sapa.

aToma.
. | Smpo, odnexkTpoHBl, HUX 3apsd, Macca.
[lepuoanuecknit
KBaHTOBO-XxMMHUECKas MOZENb
3aKOH .
AIEKTPOHHOU 000710UKH OcHoBHbIE
MTOJIO’KEHHUSI KBAaHTOBOM MEXaHUKHU.
CoBpeMeHHBIE MPEJICTABICHUS O CTPOCHUH
aTOMOB.
[IpakTrueckue 3aHATHS:
CamocrositennbHass  pabota  00ydarOIIUXCS:
CamocrosTenbHas padora Ne 2
Tema 3. Conepxxanue yueOHOro Marepuajia
XuMudeckas
1 | Xumuueckas cBs3b. [loHATHE O MoOIEKyIe,
CBSI3b

ee OCHOBHbIE Xapakrtepuctuku. IIpupona
KOBAJICHTHOW CBs3U. Teopuu omnucaHus

Oo0beMm
4acoB

2

1

YpoBennb
OCBOEHHUSI



Tema
CkopocTthb
XUMHYECKUX
peakuuin

Tema
XUMHYECKOE
PaBHOBECHE

Tema
PactBopsl.
Peaknun
pacTBopax

S.

KOBQJICHTHOW CBSI3U. THIIBI KOBAJEHTHBIX
CBS3€l B MOJIEKYIJIEC. HNonuas cBs3b.
OHeprus uOHHOM  cBsa3u.  CTpykTypa
HOHHBIX coeauHeHnd. MeTammmaeckas
CBSI3b.

[IpakTrueckue 3aHITUA:

CamocTosiTennbHasg paboTa  00y4arolUXCs:
CamocrosrenbHas padora Ne 3

Conepxanue yueOHOTO MaTepHaa

1 Ckopoctbs xuMnueckux peakiuii. CKopocTb
pEaKkIMy B TOMOT€HHBIX U T'€TEPOr€HHBIX
cucremax. QPakTopsl, BIUAIOIIME HA
CKOPOCTb XMMHUYECKOU peakiuu. Bimsinue
KOHIIeHTpanuu. KoHcTanTa ckopocTu
peakunu. BimsHue temneparypsl.

[IpakTudeckue 3aHATHSL.
CamocTosTenpHas padoTa 00yJarouuxcsi:
Conepxanue yueOHOro MaTepuaa

1. Xumuueckoe paBHOBecue OOpaTUMbIE H
HeoOpaTUMbIe  MpoUecChl.  XHUMHYECKOE
paBHOBECME B T'OMOIECHHBIX CHCTEMAaX.
PaBHOBECHBIN BBIXOJ IPOIYKTOB PEAKLIUH.
Bnusaue temneparypesl,

[IpakTnueckue 3aHATHA:

CamocTosiTennbHas paboTa 00yJarouuxcsi:

Copepxanue yueOHOro MaTepuasa

1 ' PacTBOpBI. Peakuun B pacTBopax
PactBopbl. CriocoOb1 BBIPAKEHUS
KOHIICHTPAIIMi  pacTBOPOB: MOJSIPHOCT,
MOJISUIBHOCTh, MaccoBas J10J1sl, PaBHOBECHE
B pacTBOpax
KoHncranrta MOHU3AINU ca0dbIx
ANEKTpoNuTOB. MOHHOE  mpou3BENCHUE
BOJIbl. BOIOpOAHBIN W TUIPOKCUIBHBIN
MoKa3aTeIun
PaBHOBeCHE B reTepOreHHBIX CUCTEMAX.
Peakiuu HeWTpaiu3anuu, HOHHOro oOMeHa




KOMILIIEKCOO0pa3oBaHus, KOHCTaHTa
PacTBOPUMOCTH.

JlabGoparopusie pabotel: Nel IIpurorosiieHue 8
pPacTBOPOB 33JIaHHON KOHIIEHTPAIUU
No2 Peakiiun noHHOTO 0OOMEHa

IIpakTrueckue 3aHsTUA:

CamocTosiTenbHas paboTa 00yJaronuxcs

Tema 7. Copepxanue yueOHOro Marepualia
DJNEKTPOXUMMUS

1. DnexkTpoxumMus U OKUCIUTENBHO- 2
u

BOCCTaHOBHTEJIbHBIE TTPOLIECCHI
OKuCIUTENHHO-BOCCTAHOBUTEILHbBIC
npoueccel. CocraBnenue ypaBHenuii OBP.
Metons! coctaBiienust OBP: meton
AJIEKTPOHHOT O OanaHca, MOHHO-

AJIEKTPOHHBIN METO/I.
UHTEPAKTUBHAs ()OpMa IPOBEACHUS JIEKLIUU

OKHCIIUTENIbHO-
BOCCTaHOBHTEIIb
HBIE MPOLIECCHI

Jlaboparopusie  pabGotel:  JlabGopaTopHas 8
pabora Ne3,4

IIpakTrueckue 3aHsTUA:

CamocrosiTennbHasgs  paboTa  00y4aroluXcs: 3
CamocrositenbHast padora Ne 5

Tema 8. Copepxanne yueOHOro Marepualia
Hanpasnienne

1 'HanpaBneHue OKHCIUTEIbHO- 1
OKHUCJIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX PEAKIIUM.
CranaapTHBIA OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIN MTOTEHIIHAIL.
VYpaBHenue HepHcra.

Onektponus. Koppo3us MeraiioB. 3amura
OT KOPPO3HH

BOCCTAHOBUTEIb
HBIX PEAKIUN

[IpakTrueckue 3aHITUA:

CamocrosiTenbHass  pabdoTra  00y4arolUXCs: 4
CamocrositenbHas padora Ne 4

Pa3znen 2

Tema 9. s- CoxepkaHue yueOHOro MaTepuaia




QJICMCHTbBI

1

Bgenenue. Benenue B XUMUIO 3JIEMEHTOB:
S-3NIEMEHTBl S -  3JIEMEHThl TEpBOM U
BTOPOM Tpynn MEPUOJUYECKON CHUCTEMBI.
OO6m1as xapakTepuCTUKa S — SJIEMEHTOB

WHTEpaKTUBHAs (hopMa MPOBEICHUS JICKIIUH

[IpakTrueckue 3aHITUA:

CamocTosiTennbHas paboTa 00yJarouuxcs:

Tema 10. p — Conepxanue ydyeOHOro wmarepuajia p -—
3-8 smemeHThl 3-8  Tpynm  MEPUOAMYECKOMN
CUCTEMBI

DIIEMEHTHI
TPy

Tema
XUMUA

3eMeHToB d —

DJIEMEHTBI
TPYIIIIBI

d

1

P — 3JIeMEHThI 3-8 TrpylI NepUOANYECKON

CUCTEMBI P — DJIEMEHTBl 3-8 TpYNIIbI
IIEPUOJNYECKON CUCTEMBI Oobmas
XapakTepuCTUKa p — DJIEeMEHTOB 3-8

rpymmsl. Onucanue CBOMCTB MO aTOPUTMY.
YMEHBIIEHUE KUCIOTHBIX U YCUIICHUE
OCHOBHBIX CBOMCTB OKCUIOB, THIPOKCHJIOB.
OkHCIIMTENBHO —  BOCCTaHOBUTEIIbHBIC
CBOMCTBA  DJIEMEHTOB B  Pa3JIMYHBIX
CTENEHAX  OKHUCJIEHHUSA.  OJJEMEHTBl  C
IIPOMEKYTOYHOM  CTENEHBI)  OKUCIICHMS.
Peaknnn JUCITPOIIOPLIMOHUPOBAHUS.
[Ipocteie BemecTBa. OKCUABL, CYIb(UIBI,
TaJIMIBI.

JlaGoparopHbie pabOTHI :

Jlabopartopusbie paboTsl NoeNe 5-7
WHTEPaKTUBHAS dopma IIPOBEIACHHUS
1ab0paTOPHBIX 3aHATHIMA

HpaKTI/ILIGCKI/IG 3aHsTUA.

CamocTosiTennbHas paboTa 00yJarouuxcsi:

11. Copepxanue yueOHOT0o MaTepuasa

1

1-2

DJIeMEHTBI noarpymni CKaHOIvsA, THUTAHA,

BaHAIMSI. Oo6mmas XapaKTEepUCTUKA
anemeHnToB.  OmmcaHue  CBOWCTB MO
aJIrOPUTMY YMeHbleHue

12

10



HEePHOANYECKON | |BOCCTAHOBHTENBHOW  crmocoOHocTH O

CHUCTEMBI 3JIEMEHTOB MEepBOM W  BTOPOM C
YBEIIMUECHUEM IIOPSIAKOBOTO HOMEpa
DJIEMEHTA CormocraBiieHne CBOIICTB

IIPOCTBIX  BEIIECTB M OJHOTHUIIHBIX
COCIMHEHUH p- U J-3JIEMEHTOB TPEThEH,
YETBEPTOM, MATOM TPYIIl IMEPUOANYECKOU
cuctembl. CXOACTBA M pa3Iuyus MEXIY
HUMH

Jlabopatopasie ~ paboTtel  JlaGoparopHbie
pabotsl NeNe 8,9

[IpakTrueckue 3aHATUA

CamocTosTensHas padoTa 00yJarouuxcs

Tema 12. Copepxanue yueOHOro MaTepuasa
KowmrutekcHbie

1 D — sneMeHTBl — KOMILIEKCOOOpa30oBaTeIu.
COCTTUHCHUS

KommekcooOpazoBaTenb. JIuranabl U uXx
JIEHTaTHOCTb. BHYTpeHHsII W  BHEIIHSA
chepa KOMILIEKCHOI'O COCIMHCHUSI.
CtpoeHre  KOMIUIEKCHBIX  COCJIMHEHMH.
Koopaunanuonnoe uucino. Knaccuduxanus
KOMIUJIEKCHBIX ~ COCIMHEHUM 10  3apany
BHYTpEHHEH ctepsr: KaTHOHHEIC,
AHUOHHBIC, HEUTPAIBHBIC;

MHTEepaKTUBHAS (opMa MPOBEICHUS JICKIIHH

[IpakTuyeckue 3aHATHS:
CamocTosiTennbHas padoTa 00yJaromuxcs:

Tema 13. d — CozaepxaHue yaeOHOr0 MaTepHaa
3JeMEHTh 3-8

1 Xeneso, ko0ambT, HHUKENb. IlTaTHHOBEIE
IPYIIIIBI

. METAILIBL. Ob6mas XapaKTEPUCTUKA
MIEPUOIAYECKON .
sanemMeHToB.  OnucaHue  CBOWCTB 1O
CUCTEMBI
AJTOPUTMY. YMeHb1IeHHE

BOCCTAHOBHUTEJIBHONW CIIOCOOHOCTH MPOCTHIX
BemiecTB B psaay Fe — Co — Ni u B rpymnmnax
C YBEIMYCHHEM TIOPSAIKOBOIO HOMEpa
AJIEMEHTA.

[TpakTnueckue 3aHATUA

10

11



CamocTosTenpHas paboTa 00yJaroumuxcs

Bcero: 80

Brympu kasicooeo pazoena ykazvieaiomes coomsemcemsytowue memvi. 110 kaxcooii meme onucvlgaemcs
cooepoicanue  yuebOHO20  Mmamepuaia (6 OUOAKMUYECKUX  eOUHUYAX), HAUMEHOBAHUSA  HeoOX0OUMbIX
1abOpamopHvix pabom u NPAKMUYECKUX 3aAHAMUL (OMOEIbHO NO KANCOOMY 6UdY), KOHMPOJIbHLIX pabom,
memamuka camocmosamenvuol pabomsl. Eciu npedycmompenwvl kypcosvie pabomobl (npoexkmul) no OUCYUNTIUHE,
npusooumcs memamuka. Obvem 4acos onpeodensiemcs no Kaxcoou nosuyuu cmonoya 3 (ommeueHo 36e3004Koul
*). Vposeuv oceoenusi npocmaensemcs Hanpomus OUOAKMUYECKUX eOuHuy 6 cmonbye 4 (ommeueHo 08yms.
36ez0ouxamu **),

B ocnosy xapaxmepucmuku ypoeHeil yceoeHus 6KI0UEHbL U36ECHbIC 8 Ne0a202UKe U NCUXONI02UU NOKA3AMenl,
COCTAGIAIOWUX MOOENb 00YUEeHHOCHU 100020 4eNl06eKd.

1-i noxazamenv — 3anomunanue coomeemcmsyem 1 ypo6Hio yYc80eHUs: Mamepuaa - 60Cnpou3Ee0eHuo.
Cmyoenm omeeuaem Ha 60npoCbl penpooykmusHo2o xapaxmepa. OH Modicem hepecKkazamb COOepICaAHUe
onpeoenenno20 meKcmad, Npasuid, 80CHPOU3Becmu GOpMYIUPOBKY 3aKOHA. Yposenvb xapaxkmepuszyem 06bem

VCBOEHHOU CcmMyOeHmom uH@opmayuy. [JuacHocmuueckue cpeocmeéd — YCMHbIL U NUCOMEHHbIL ONpoc,
OMKpbIMble MeChbl.
2-1i noxazamenb — NOHUMAaHUe coomeemcmeyem 2 ypoeuw. CmyoeHm Modcem He MONbKO

60CHpOU3BECMU  YUEOHBI MAmepuan, HO U OOBACHUMb €20, HAumu CywecmeenHvle NPUHAKU U C:3U
uccredyemvlx npeoMemos U s6NeHull, 6bl0eIU8 UX U3 HeCYUjeCMEEeHHbIX U CAVYAUHbIX HA OCHO6E AHAIU3A U
cunmesa. Yposeenv xapaxmepusyem 3Hauue U HOHUMAHUE YYUEOHO20 MAMEPUANA, a MAKIHCe YMEHUEe CmyO0eHmom
NPUMEHAMb NPABULA POPMATLHOU T0UKU.

3-u noxaszamenv — npocmenuiue YMEHUS U HABbIKU, coomeemcmeyem 3 YPOGHIO (DENPOOVKIMUBHO20
npumenenus). CmyoeHm OeMOHCMpUpYem yMeHue NpUMeHsmMb HA HPAKmuKe meopemudecKue 3HAHUS
npocmeuuux (aneopummusUpoOBAHHbLIX) 3aA0AHUAX: peuiaem Mmunogvle 3a0adi ¢ UCNONb30BAHUEM YCBOEHHDIX
3GKOHO8 U NPABUNL, BCKPbIBAECM J1e2KO O0OHApYJIcusaemble NPUYUHHO - CLeOCHBEHHble C653U Npu paszdope
meopemuueckoeo mamepuana. Oceoenue penpoOyKmusHO20 YPOSGHSI NO360ISAEN CIYOeHNY Peanu308ams CEOll
baeaxc snanutl. OcHOBHble Kpumepuu YCE0eHUs: penpooyKmueHO20 YposHs — 0000WeEeHHOCHb, CUCTEMHOCb,
OeliCmBeHHOCHb, NPOYHOCHb 3HAHUL. [[uaeHocmuyecKue cpedcmad YposHs — NPaKmuiecKkue 3a0anus (munosvle,
mpeodyrouue peteHuss N0 U3BeCMHOMY AJICOPUMMY), CUMYAmMUGHble 3a0ayu (MUnoevle), npu 3mom npoyeoypa
PpeeHUss XpaHumcst 6 Namsimu.

4-11 noxazamenv — nepeHoc - 4 meopueckuil ypoeeuvp (cunmes u mooemuposarue). Cmyoenm oaem
omeem Ha 110001 onpoc, pewiaem a00yI0 3a0a4y UIU NpUMep, KOMopbvle MO2Ym Oblmb eMy Npeonodcetvl 8
COOMBEMCMEUU ¢ NPOSPAMMHBIMU MPedOBANUAMU HA OAHHOM dmane 0bYyYeHUs,, KOHCIMPYUPYem Hogble CNOCoObl
0esIMenbHOCU U HAXOOUM HOBble, YACHO OPUSUHATbHBIE NOOX00bL K PeUeHUi0 NOCMAGIeHHbIX 3a0ad. YposeHs
Xapaxmepusyem GulNOJHEeHUe JM0ObIX NpaKmuyeckux pabom 6 npeoenax HpPOSPAMMHLIX MpeDOSaHUI.
Huacnocmuueckue cpedcmea ypogus cunmesa — 3a0aHusl ¢ 00A3AMENbHLIM AHATUZOM UX PEUUEHUs,, OMKPLIMbIE
mecmpl, KOMNJIEKCHbIE 3A0AHUS, UMUMUPYIOUUE PEANbHYI0 0esmelbHOCHb, K KOMOPOU 20MOGUMCSL GbINYCKHUK.
OcHnogHble Kpumepuu yceoenusi— npasuibHOCMb pellenus, CmeneHb peuenus 3a0au, camoCmosmeIbHOCHb,
Hanuuue U CMeneHvb paszeepHymocmu Jdokazamenvcmea. i obpazoeamenvhuvix  yupescoenu CIIO
DPe3VILbMAmMoM 0CBOeHUSL Y4eOHOU OUCYURIUHBL PEKOMEHOYemcsi VPOBeHb PenpoOyKMUBHO20 NPUMEHEHUS
(8binonHeHUe OesTMenbHOCTIY N0 00PA3YY, UHCMPYKYUU WU NOO PYKOBOOCHEOM).
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3. YCJOBMUS PEAJIM3ALIMUA YYEBHOM JUCIHUTLJIMHBI

3.1.
o0ecIe4eHNIO

TpeooBanuss K

MHUHHUMAJIBHOMY

MaTEPHAJTBbHO-TEXHUYCCKOMY

Peanuzanust yueOHOM TUCHUTUIMHBI TPEOyeT HATHY U
yuebHoro kabuneta Ne 423-maGopaTopusi o01Iel 1 HEOPraHUYECKOM
xumMun,429 Aynutopust Uil MPOBEACHUS MPAKTUYECKUX 3aHATHI, Ne424 Ayautopus
JUI TIPOBEACHUS MPAKTUUECKUX 3aHATUN

Kadenpa xumun

Ne kaOunera, | IlepeyeHb ocHOBHOrO oOopynoBanus | ®akruuyeckuit | Od6mas |[Koauuecrso
Ha3BaHMe B Y4eOHbIX KaOuHeTax aapec 10 A/ b,[[I0CAT0YHBIX
y4eOHBbIX M MecT
Ka0HHETOB
305 Meoens: 423578, 42.5 23
Kabuner nys Crynps — Smir. Pecry6nmka
camocTosTenbHol | Ckambs — 9. Tatapcras,
paboThI Cron yueHHn4ecKuit — 9mir. r. HuxxHekamck,
CTYJICHTOB, Cron ansa npenogasatesist — 1. mp. Ctpourenei,
MIPOBEICHUS Cron nabopatopHbIii — 411IT. n.47
TPYIIIOBBIX U Cron nabopaTOpHBIi MPUCTaBHON — 2IIT.
vHANBUAYanbHbIX | Hanmcrpoiika cepBrcHas — 2 mt
koHcynpTammid | Jlocka yuennueckas — 1mir.

Haznaouvle yueonvte nocoousn:
1) crenn «PacTBOpUMOCTH colieil u
OCHOBaHHUI1 B Boje» — 1 mT.;
2) crenn «IIponsBeaeHunss pacCTBOPUMOCTH
HEKOTOPBIX MaJIOPACTBOPUMBIX
aneKkTponuToB npu 25°Cy» — 1 mir.;
3) crenn «Ha3Banus BaXHEHIIIMX KUCIOT
H UX coJieit» — 1 mT.;
4) crenn «Psi craHmapTHBIX
ANEKTPOTHBIX TOTCHIIMAIOB» — | IIT.;
5) mepuoguvecKas CHCTeMa XUMHUYECKHUX
anemenToB /.M. MengeneeBa — 1 mit.
6) crenn «Crenenu okucieHus d-
AJICMEHTOB KMCJIOPOJIHBIX COSAMHEHUM - 1
T

Qbopyoosanue:
«Cucremusiii 61ok ABAKUS» — 1.

MownuTop Samsung 21.5” — 1.
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Knaguarypa -1mir.
[Ipunrep — 1mr.
IIpocpammnoe obecneuenue:
Windows XP
Awnrtusupyc Dr.Web
[Toaxmouenue k cetu «HTEpHET»

423
«Jlaboparopus
HEOPraHUYECKON
XUMHUW»

Jlabopamopnasn mebensb:
Crynbs — 2.
Cxambs — 10mT.
Cron nabopaTOpHBIA MPUCTABHON — SIIT.
Cron nabopaTopHbIi OCTPOBHON — 410T.
Cro-MoiiKka IBOHHOM -2 IIT.
Cron yuennueckuii — 10mr.
Cron ns mpenogaBaTesst — 11T.
Hapcrpoiika cepBucHast ocTpoBHast — 4 mIT.
[kader - 2mT.
Ceiid Merammyeckuii - 2 1mrT.
Jocka yaenndeckast — 1mmir.
Haznaouvie yueonvie nocoous.
1) crenn «CrangapTHBIE TOTSHIIAATIBI
METaJUTUYECKUX TEKTPOAOBY» — | IIT.;
2) crenn «Ha3paHus BaKHEUIITUX KUCIIOT U
OCHOBaHM» — 1 1mT.;
3) crenn «Crenenu okucienus d —
AJICMEHTOB KHCJIOPOJIHBIX COSANHEHUI —
1 mT.;
4) crenn «PacTBOpUMOCTH coJiel 1
OCHOBaHMi1 B Boge» — 1 IIT.;
5) crenn «'uOpumM3aIvs BaJICHTHBIX
opbuTanei» — 1 mr.;
6) nepronUYEeCKas CHCTEMa XUMHUUCCKUX
snemenToB JI.M. MenneneeBa — 2 mT.;
Qowenabopamophoe 060pydosanue:
[IIxad madbopaTopHBINA BBITSYKHOMN -211IT.
«Honomep» U — 160MU — 2miT.

«kad cymmnpabi» UT — 4620 -11mT.
«Bechbl amekTpoHHbIe 1adopaTopHbie» DL —
200 -1lmr.

Jlaboparophas mocyna.

423578,
PecmryOmika
Tartapcran,
r. HuxHekamck,

mp. Ctpourenei,
n.47

83,2

22

424
«Aynuropus
JUTSL IPOBEICHU S
JICKIIMOHHBIX
3aHATHI

Meoens:
Cryn -2mir.
Cxambs yaeHndeckas — 301mrT.
Crton yueHnueckuit — 361IT.
Hocka yaenndeckas — 1mir.
Haznaouvie yuednule nocoous:
Crenp «Ilepuonndeckas cucrema
XUMHYECKUX demeHToB J[.H.
MenpeneeBay — 2 mrT.
QOobopyoosanue:
Okpas — 1.
HoytOyk Lenovo — 1 mir.
[IpoekTop — 1mT.
Ilpozpammnoe obecneuenue:

423578,
PecnyOimka
Tatapcran,

T.
Hmxuexamck,
np. CTpouTtenei,
n.47

102,2

80
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Windows 7
Awntusupyc Dr.Web

3.2. UnopmanmoHHO-MeTOAUY eCKOe o0ecnieueHne 00yueHus

OcHoBHas 1uTEpaTypa:

B kxauecTBe OCHOBHBIX MCTOYHHMKOB I/IH(l)OpMaI_II/II/I PEKOMCHAYCTCA HCIIOJIb30BATb

CIIEAYIOILYIO JINTEPATYPY

OCHOBHBIE UCTOYHHUKH I/IH(i)OpMaHI/II/I

Koi-Bo 3k3.

1.AxmeroB, H. C. O0miast 1 HeopraHuueckast XuMusl : y4eOHUK JJIsl By30B /
H. C. AxmeroB. — 12-e u3x., crep. — Cankr-IlerepOypr : Jlans, 2021. —
744 c. — ISBN 978-5-8114-6983-3. — TekcT : anexTpoHHbIi // JIaHb :
ANIEKTPOHHO-0MOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/153910. — Pexxum moctyma: 1jist aBTOPH3.
MIOJIb30BaTEICH.

9bC «Jlanby»
https://e.lanbook.com/book/153910
Jloctyt ¢ mt000i TOYKH HHTEPHET
mocie perucrparuu ¢ IP-anpecos
HXTU

2.ITaBnoB, H. H. O01ias u Heopranudeckast XuMust : y4eOHUK Juist By30B / H.
H. IMaBnoB. — 4-e m3x., ctep. — Cankt-IlerepOypr : Jlans, 2021. — 496 c.

— ISBN 978-5-8114-8579-6. — Tekcr: snekTpouHsiii / JlaHb
AJIEKTPOHHO-ONOIHOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/177840. — Pexum gocTyma: mjis aBTOPHS.

MOJB30BaTEICH.

9bC «Jlaup)»
https://e.lanbook.com/book/177840

(| doctym ¢ 1000 TOYKH WHTEpHET

ocie IP-ampecos

HXTH

perucTpanuu ¢

3. [IpakTukym 1o oOuiel XumMuu : ydeOHOe TOCoOue JUIsl aKaIeMUYEeCKOTO
0akanaBpuara / H. JI. ['nunka, B. A. Tlonikos, A. B. baOkos,

O. B. HecrepoBa. — Mockga : U3znarenscrBo IOpaiit, 2021. — 248 ¢. —
(bakanasp u maructp. Akanemudeckuii kypc). — ISBN 978-5-9916-4058-9.
— Tekcr : anekTponHbIH // OOpa3oBarenbHas mwiathopma FOpait [caiT]. —
URL.: https://urait.ru/bcode/487283

Oo6pazoBarenbHas mardopma HOpaidt
https://urait.ru/bcode/487283 Jloctym ¢
JI000H TOYKH UHTEPHET I0CIe
peructpanuu ¢ IP-anpecos HXTU

4. Axmeros, H.C. JlaboparopHble 1 CeMUHApCKUE 3aHSTHS 110 00IIel 1
HEOPTaHUYCCKON XUMUH. [DIICKTPOHHEIH pecypc] : yued. mocodue / H.C.
Axwmero, M.K. AzuzoBa, JLU. bageiruaa. — DnektpoH. gan. — CII6. : Jlans,
2014. — 368 c¢. — Pexwum mocryma: http://e.lanbook.com/book/50685.

OBC «JIaHb» :
http://e.lanbook.com/book/50685
Jloctyt ¢ m000# TOYKN HHTEPHET
nocie perucrpanuu ¢ IP-agpecos
HXTU

10.2 /lononnumenvnasa aumepamypa

B xauectBe JOIMOJIHUTCIIbHBIX HMCTOYHHKOB I/IH(l)OpMaI_[I/II/I PEKOMCHAYCTCA

UCIIOJIb30BATh CIEAYIOLIYIO JIUTEPATYPY
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https://e.lanbook.com/book/153910
https://e.lanbook.com/book/177840
https://urait.ru/bcode/487283
https://urait.ru/bcode/487283

JlonomHuTeNbHBIE HCTOYHUKH HHPOPMALIHN Kon-Bo 3K3.

1. O6mast  HeopraHuveckast XUMusl. [ DNEKTPOHHBIH pecypc] : yueb.- meron. | OBC «JlaHb»

nocobue / H.ILI. Mudtaxosa [u ap.]. — Dnektpon. nan. — Kazans : http://e.lanbook.com/book/73333

KHUTY, 2013. — 184 c. — Pexxum nocryma: Hoctyn ¢ 1r000# TOYKH HHTEPHET

http://e.lanbook.com/book/73333 — 3aru1. ¢ skpana. nocite peructpanuu ¢ IP-aapecos
HXTU

2. O6mas xumust. Teoprst 1 3amaun. [OnekTpoHHEIHA pecypce] : yaed. Tlocodue /| OBC «JlaHBY :

H.B. Koposus [ ap.]. — Dnextpon. gan. — CI16.: Jlans, 2014. — 496 c¢. —| http://e.lanbook.com/book/51723 JTocTym

Pexxum mocryma: http://e.lanbook.com/book/51723 — 3arm. ¢ skpaHa. ¢ 000l TOYKM WHTEpHET IIOCIe
peructpanuu ¢ IP-anpecos HXTHU

3. BnoBuna, C.B. Peakiiust B BOJIHBII pacTBOpax 3JEKTPOJUTOB : METO/. 3 9K3. (+10 3k3. Ha Kadenpe)

yka3. k j1a0. pad. — Hmwkaekamck: HXTU, 2011.- 44 c.

4. BnoBuna, C.B. PactBopsl : MeTos. yKa3. k 51ad. pad. / C.B. BnoBuHa, 1 3k3. (+10 3k3. Ha Kadenpe)

M.B. Yepkuna, ¥Y.1O. Yepkuna. - Humxaexkamck: HXTH, 2010.- 36 c.

11.3 dnekmponnsvie ucmouynuku ungopmayuu

[Ipn w3ydeHun AUCHMIUTMHBI XUMUS UCTOIB30BAHUE AJICKTPOHHBIX MCTOYHUKOB
uHpopmanuu:
denepanphbiii mopran «Poccuiickoe oopazoBanue» http://www.edu.ru/

denepanbHbIi HEHTP HHOOPMAIIMOHHO- 00pa3oBaTelibHBIX pecypcoB http://fcior.edu.ru/

Nudopmanmonnas cucrema «EnmHoe OKHO JgocTyma K 00pa3oBaTelbHBIM  peECypcamy»
http://window.edu.ru/

http://elibrary.ru/  Kpynuelmmii poccuiickuii WHQOPMAIMOHHBIA TMOpPTajd B O0JAaCTH HayKH,
TEXHOJIOTMH, MEIMIIMHBI U 00pa3oBaHMs, COAEpKaIuii pedepaThl U MOITHBIC TEKCThl Ooyiee 14 MiH
HayYHBIX cTareil u myOnumkanuit  http://elibrary.ru/

1. OBC «Jlanp» — Pexum gocryna: http://e.lanbook.com/books/

2. OBC «IOpaiit» — Pexxum nocryna: https://urait.ru/

CorJaacoBau:

3aB. Otnenom
110 OMOIMOTEYHOMY 00 CITYyKMBAHUIO

B.A. Tapacosa
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http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=a728c4f9694b59c44782e1ff47e42319&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ffcior.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=6f9c7be092b1cfde8a4840b5791a197d&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwindow.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=976d197276e705dbccbfc2ff8bc80068&keyno=1
http://elibrary.ru/
http://e.lanbook.com/books/
https://urait.ru/

4. KOHTPO.Ib 1 OHEHKA PE3YJIbTATOB OCBOEHMA
YUYEBHOU JUCIHIUIIJINHBI

Pesynbrarel 00ydeHus — 3170 (GOPMYIUPOBKH TOrO, YTO UMEHHO JIOJDKEH 3HATh,
MOHUMAaTh W/UIU B COCTOSHUM TMPOJEMOHCTPUPOBATH OOYYAIOIIUICS MO OKOHYAHUU
IporpaMMbl 00 y4EeHHUSI.

Kontponb #  oleHKa pe3yiabTaTOB OCBOCHUS  Y4EOHOM  JAMCITUTLIIUHBI
OCYIIECTBIISICTCSl TPENoAaBaTeieM B MPOIECCe MPOBEACHUS  JTabOpaTOpHBIX pPadoT,
TECTUPOBAHMSI, A TAKXKE BBIMOIHEHUS OOYYAIOIMIMMUCS WHAWBUAYAIbHBIX 3aJaHUM,
MPOEKTOB, UCCIICIOBAHUI.

Pe3yabrarsl 00yuyeHust
(OCBOBHHbIe YMEHUS, YCBOCHHDBIC 3BHAHUSA, ONIBIT
eI TeIbHOCTH) Pe3yJIbTaTOB 00y4YeHH st
QCeOCHIbIC YMCHUAL
— pelieHue MPUKIAIHBIX 3a/7ad B 00JacTH Mpo- 3amuTa JabopaTOpHBIX padoT, MpoBepKa
(beCCI/IOHaHBHOﬁ JACATCIbHOCTU,; TBOPYCCKOC IMPUMC- CaMOCTOATCIIbHBIX pa60T 10 TEMC, TCCT, OK3aMCH
HCHUC 3aKOHOB XHMMHUHU MPU PCIICHUU PACUCTHBIX U

Ka4eCTBEHHBIX 3a/1a4, MCIOJb30BAHUE OCHOBHBIX
MPUEMOB 00PabOTKH SKCIIEPUMEHTAIBHBIX TAHHBIX

Yceoeuunie zuanua; 3ammuTa 1abopaTOpHBIX paboT, MpoBepKa

— 3HAYEHHE XUMHUU B NPO(ECCHOHATIBHOU J€si- CaMOCTOSITENIbHBIX padoT IO TEME, TecT, SK3aMEH
TEJIbHOCTU U NPH OCBOEHUHU NMPO(ECCHOHATIbHON 00-
pa3oBaTEILHON TPOrPaMMBI;

(I)OprI U ME€TO/1bl KOHTPOJIA U OLICHKU

— OCHOBHBIE XHMHYECKME METO/Abl pelieHus 3aimmra JabopaTopHbIX padoT, MpoBepKa
MPUKIATHBIX 3a7ad B 00JacTH MPOQecCHOHANTBHON CaMOCTOSTENBHBIX PadOT MO TeME, TECT,
NeSITCIILHOCTH; 9K3aMeH

— TIOHATHS, SBJIGHUS W 3aKOHBl XUMHH, 3amuTa Jab0opaTOpHBIX padoT, MpoBEpKa
MOJIEKYJIIPHON XUMHUH u TEPMOJAMHAMHKH, CaMOCTOSITENBLHBIX PabOT IO TEMeE, TecT,
AIEKTPOTEXHUKHU, KOMILIEKCHBIX COEAMHEHUI JK3aMEH
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