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1. O01mue moj10KeHu s

JucuunianHa «XUMHUs» OTHOCUTCS K OCHOBHOHM YacTH y4eOHOro IuraHa Oioka 1, BXozsimiero B
coctaB oOpa3oBaTeabHON NporpamMmbl Bbiciiero obOpazoBanus 18.03.01 «Xumuueckas TEXHOJOTHS
(mpouns — Ilonyuenue u nepepaboTKa MaTEpPUATIOB HA OCHOBE MPHUPOJHBIX U CUHTETHYECKUX TOJIHUMeE-
pOB).

HopmatuBHO-MeTOIMUeCKO# 6a30i 11 pa3paboTKu paboueit mporpaMmbl Y4eOHON TUCIUILITIHBI
«XHMHUSA» ABISIOTCS:

o ®denepanbublii 3akoH «O0 oOpa3zoBanuu B Poccuiickoii @enepaunn», yrBepKIECHHbIN NpUKa3oM
Muno6puaayku PO Ne 273-03 ot 29.12.2012;

o IIpuxa3z Muno6puayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBepkIeHUH TOPsIIKAa OpraHU3alun
U OCYIIECTBIICHUSI 00pa30BaTeNbHON JESTEIbHOCTH M0 00pa30BaTeIbHBIM IPOrpaMMaM BbICILIETO
o0pa3oBaHMs - IporpaMMaM OakajiaBpuara, IporpaMMaM CIEIHaINTeTa, IporpaMMaM Marucrpa-
TYpBHI.

o Ilpuka3 MuHnucrepcTBa Tpyaa u couuanbHou 3ammrthl Poccuiickoit denepanuu ot 7 ceHTAOps
20151. N 5941 «O6 yTtBepxkaeHUH MpodecCHOHANBHOrO cTaHaapTa - 26.005 «CrnenuamucTt mo
IIPOU3BOJICTBY HAHOCTPYKTYPHUPOBAHHBIX OJUMEPHBIX MAaTEPUAIOBY.

o [Ilpuka3z MuHucrepcTBa TpyAa U couuanbHou 3ammthl Poccuiickoit denepanuu ot 7 ceHTIOps
2015 . N 5921 «O06 yTBepkaeHuu npodeccuoHanbHOro crangapra - Cnenuanict Mo mpou3BO/I-
CTBY BOJIOKHHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UI[MOHHBIX MAaTEPUAIIOB.

o [lpuxa3z MunHmcTepcTBa TpyAa M COUMAIBHON 3amuThl Poccuiickoit @enepanuu ot 24 deBpans
2015 1. N 1108 «O0 yTBep»)aAeHUH MPOPECCHOHANBHOTO CTaHAapTa - HXeHep-TeXHOIOT LeJI0-
JI03HO-0YMayKHOTO ITPOU3BOJICTBAY.

o IIpuka3 munucrepcta roctuuuu Poccuiickoit @enepannu ot 18 aBrycra 2014 roana, peructpanu-
oHHbII N 33628 «CrneuuanucT 1Mo BHEAPEHUIO M YIPABIEHUIO IPOU3BOJCTBOM IOJMMEPHBIX
HaHOCTPYKTYPUPOBAHHBIX IJICHOK.

o OenepanbHBI TOCYyIAapPCTBEHHBIH 00pa3oBaTeIbHBIN cTaHmapT BeIiciiero odOpaszoBanus (PI'OC
BO) no nanpasnenuto noarorosku 18.03.01 «Xumuueckas TexHoaorus» (ypoBeHb OakaigaBpuar),
YTBEPKACHHBIN MpHKa3zoM MunucrepcTBa oOpa3oBanus U Hayku PD Ne 922 ot 7 aBrycra 2020
r.;

e VYuyeOHble IUIaHBI 00pa30BaTENbHON MPOrPaMMBbI BhICIIEr0 0Opa3oBanus Hampasienus 18.03.01 -
Xumuueckas TexHosorus (nmpoduis - [lonyuenue u nepepaboTka MaTepuanoB Ha OCHOBE IpH-
POJIHBIX U CHHTETHYECKHX IOJIMMEPOB), MOJArOTOBKU OakajgaBpOB IO OYHON M 3a04HOHN (hopMam
oOyueHnusi, 0100peHHb YueHsiM coBeToM YIJITY (mpotokon Ne§ ot 27.08.2020) u yTBepKIeH-
HbIi pekTopom YIJITY (27.08.2020).

OO0yuenue no obpaszosarenbHoit 18.03.01 - Xumunyeckas texHonorus (npoduis - Ilomydenune u
nepepaboTKa MaTepHaloB Ha OCHOBE NMPUPOJHBIX UM CHHTETHUECKHUX IMOJUMEPOB) OCYIIECTBISETCS Ha
PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJIbTATOB 00y4YeHHUsI 10 JUCHHMIJIMHE, COOTHECEHHBIX ¢ NJIAHUpYe-
MBbIMH pe3yJbTATAMH OCBOEHHUS 00pa30BaTe/IbHOMH MPOrpPaMMbl

[TnarrpyeMbIMU pe3yibTaTaMy OOyUYEHUS 110 JTUCIUTUTHHE SBIISIOTCS 3HAHUS, YMCHUS, BIIaJICHUS
W/WJH OTBIT JIEATENBHOCTH, XapaKTePU3YIOIINe 3Talbl/ypoBHH (OPMUPOBAHUS KOMIIETEHIMN U oOecrie-
YUBAIOIIHNE TOCTHKEHUE INIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00Pa30BaTEIbHOMN MPOTrpaMMBI B IICJIOM.

Leab ocBOeHMS TUCHMIJIMHBI — TIONyYeHUE 3HAHUW O CTPOCHUU BEIIECTBA, MPUPOJE XHUMHUE-
CKOH CBSI3M M CBOMCTBAX Pa3IUYHBIX KIACCOB XUMHUYECKHX JICMCHTOB, COCIMHCHUM, BENIECCTB U MaTEpH-
aJIoB, ¥ MPUOOPETEHNE MPAKTUYECKUX HABBIKOB 10 U3YUEHHUIO U XMMHUYECKOMY aHAIU3y Pa3lUYHBIX Be-
IIECTB OKPYXKAIOIIET0 MUpa, MPUMEHEHHUE TOIYYCHHBIX 3HAHHUW JUIS OMUCAHHS TEXHOJOTHYCCKUX TIPO-
I[ECCOB, MPOUCXOISAIINX B OKPYKAIOIIEM MHUPE.

3agaum AMCUMIIIMHBIL:



— 3QJI0KUTh OCHOBBI 3HAHUI O CTPOEHUU BEILECTBA, IIPUPOJE XUMUUYECKON CBSI3U U CBOMCTBAX pas-
JIMYHBIX KJIACCOB XMMUYECKUX 3JIEMEHTOB, COEIMHEHUH, BEIIECTB U MaTEPHUAIIOB;

— HaY4YUTh UCII0JIb30BATh OCHOBHBIE 3aKOHBI U 3AKOHOMEPHOCTH JJIs1 IPOrHO3UPOBAHMSI U ITPOBE-
JEHUSI XUMUYECKUX IKCIIEPUMEHTOB;

— HAyYUTh NMPOU3BOJMTH aHAIU3 M 0O0pabOTKY MOJIYYEHHBIX PE3yJbTaToOB, UCIIONB30BaTh MeXa-
HU3MBbI XUMUYECKUX PEAKLUUN, TPOUCXOASIINX B TEXHOJOTUUECKHX MTPOLIECCAX U OKPYKAOIIEM MUDE;

— YAETUTHh BHUMaHKUE (POPMUPOBAHUIO HAYYHOTO MBIIIIJICHHUS;

— Pa3BUTh HaBBIKU PabOTHI C XUMUYECKUMU BEIIECTBAMU, XUMUUYECKOI MOCY 101, mprubopamMu u
00opynOBaHUEM;

— JIaTh MPEJCTABICHUE O TOKCUYHOCTH T€X WJIM MHBIX BEIIECTB U MPOIYKTOB, C KOTOPBIMHU BO3-
HUKHET HE00X0AUMOCTh paboTaTh B CBOEH MPO(PECCHOHANBHOM NESTETLHOCTH.

IIpouecc n3yyeHus1 TUCHUILVIMHBI HANIPaBJIeH HA popMuUpoBaHue cieayineil odmenpodeccu-
OHAJILHOI KOMIIETCHIIUH:

OIIK-1 CnocoGeH wu3y4yaTh, aHAJIU3HPOBATh, HCIIOJIL30BATh MEXAHM3Mbl XUMHUYECKHUX PEAKIIUM,
IIPOUCXOJSIINX B TEXHOJIOTMUECKHX ITPOLeccax U OKPYKAIOLIEM MUPE, OCHOBBIBASICh HA 3HAHUSIX O CTPO-
€HUU BEIEeCTBa, IPUPOJE XUMUYECKON CBSI3U U CBOMCTBAaX PA3JIMYHBIX KJIACCOB XMMUUYECKHUX 3JIEMEHTOB,
COCIMHEHM, BEIIECTB U MATEPUAJIOB.

B pe3yabTare udydeHus AUCHUIIIMHBI 00YYAKLIHICS JOJIAKEH:

3HATh:

— OCHOBHBIE XMMHYECKHUE 3aKOHBI U 3aKOHOMEPHOCTU MPOTEKAHMUSI XMMHUYECKUX IPOLECCOB, B3aU-
MOCBSI3b COCTaBa, CTPYKTYpbI, CBOMCTB M PEAKLIMOHHON CIOCOOHOCTH XMMHYECKHUX BEIIECTB; O XUMUYE-
CKHMX CBOMCTBAaX OCHOBHBIX KJIACCOB COCIMHEHHI U METOJAaX UX MOJIYyYCHHUS;

yMeThb:

— HCIIOJb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX PEaKIUN MpU U3YYEHUU U
aHaJIM3€ COEeIMHEHNH, BEIIECTB U MaTepUaJIOB OKPYXKalOIIero MUpa,

— MPUMEHATh XMMUYECKUE 3aKOHBI MPU pa3paboTKe, aHalu3e, OMMCAHUU M MOJACIUPOBAHUN METO-
JIOB ¥ CIIOCOOOB TIOJTYYEHHUS U U3YYCHUSI ONOXUMHUUECKUX CUCTEM.

BJIAJCTh:

— HaBbIKaMU IPOBEJIEHUSI XUMHUYECKOr0 3KCIepUMEHTa, 00pabOTKM U ONMUCAHUS IMOJIyYEHHBIX pe-
3yJIbTATOB.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHas yyeOHasi AMCLUIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JUCLMIIMHAM Y4e€OHOTO IUIaHa, YTo
MO3BOJIsIET C(HhOPMUPOBATH B MpoIecce OOydeHHs y OakajiaBpa OCHOBHBIEC 00IIeIpodecCuoHaIbHbIC 3HA-
HUS 1 KOMIIETEHIMH B PaMKax BBIOpAHHOTO Mpoduiast 1 mpodecCunoHaIbHOro CTaHAaPTA.

OcBoeHME TaHHOUN TUCIUIUIMHBI SBJISETCS HEOOXOIMMOM OCHOBOM ISl MOCTIEAYIOUIETO N3YUESHUS
mucuuruiiH OITOIT u Hanucanus BBIMTYCKHOM KBaNU()UKALMOHHONW pabOTHI.

Hepequb 06ecnettu6ai0u;ux, conymemeyrwux u obecneuusaemvix 0MCL!MI’UZUH
ObecnieunBaronye ConyTcTByIoUye ObecrnieunBacMbIe

1 O6mas u Heopranuyeckast Xumus | Opranudeckasi XUMHUs
2 AHanuTHYecKask XuMUs U (PU3HUKO-
XMMHYECKHE METO/Ibl aHAIIN3a
3 HoBble TexHOIOrMN 1 MaTeprabl
VYKazaHHbIE CBSI3U JAMCLUMIUIMHBI JAIOT OOYYaloLIEMYCsl CHCTEMHOE NpEJCTaBICHHE O KOMILIEKCE
u3ydaeMbIx guctumiinH B cootrBercTBUU ¢ OI'OC BO, uto obecneunBaeT TpeOyemblii TEOPETHUECKUN
YPOBEHb U NMPAKTHUUECKYIO HAIIPABICHHOCTh B CUCTEME 00y4eHUs U Oyayliel AesTeIbHOCTH BhIITYCKHHKA.

4. O0beM TUCIHHUIIHHBI B 3a4eTHBIX eINHULAX € YKAa3aHHEM KOJINYeCTBA aKaJeMHYeCKHX YacoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4alomuXxcs ¢ npemnojgaBarejemM
(mo BuAaM yueOHBbIX 3aHATHII) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4arommxcs



O061mas Tpy10eMKOCTh JTUCITATIIIHHBI

. Bcero akaemuueckux 4acoB
Bun yueGHO# paboThI
ouHas popma 3ao04Has popma

KonrakTHasi pa6ora ¢ npenojaBarejieM™: 52,35 10,35
nexuuu (JI) 18 2
npaktuueckue 3anarus (113) - -
naboparopusie pabots (JIP) 34 8
WHBIC BUJIbI KOHTAKTHOM pabOTHI 0,35 0,35
CamocTosiTejibHas padoTa 00y4alIIUXCsl: 91,65 133,65
M3Y4YEHHE TEOPETUUECKOI0 Kypca 18 45
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 38 80
MOJITOTOBKA K KOHTPOJBHOU paboTe - -
MTOATOTOBKA K MPOMEXYTOYHOM aTTeCTaliu 35,65 8,65
Bua npomMeXyTOYHONH aTTeCTAINHN: IK3aMeH IK3aMeH
O01asi TPy10€eMKOCTh 4/144

*KoHTakTHast paboTa 0Oy4arolmMXcsi C MperojaBareieM, B TOM YHCiIe ¢ NMPUMEHEHHUEM TUCTAaHLIMOHHBIX 00pa3oBaTeNIbHBIX
TEXHOJIOTHH, BKIIOYAET 3aHSATHS JICKIMOHHOTO THMA, ¥ (M) 3aHATHS CEMUHApCKOTO THIIA, Ja0OpaTOpHBIE 3aHATHS, U (MJIN)
TPYIIOBBIC KOHCYIbTAINH, U (WJIN) HHIUBHIYAIbHYIO paboTy 00ydaromerocs ¢ MpernojaBaTeiieM, a TaKkKe aTTeCTAI[OHHbIC
UCTIBITAaHMS TTPOMEXYTOUHOH aTTecTanuy. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BHIBI yUEOHOH AEATEIBHOCTH, TIPEY-
CMAaTpHBAIOLINE IPYNIOBYI0 U HHINBHIYAIbHYIO paboTy 00ydaromuxcs ¢ npenojgasareseM. Yacsl KOHTaKTHOH paboThI ompe-
nensitorest [lomoxenneM 06 opraHM3any ¥ MPOBEACHUH KOHTAaKTHOW paboThI P peann3aiun oO0pa3oBaTesIbHBIX IPOrpaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 derpans 2020 rona.

5. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aeiam)
€ YKa3aHHeM OTBeJeHHOr0 HA HUX KOJINYeCTBA aKaJeMHYeCKHX YacoB

5.1. TpynoeMKocTb pa3aejioB JUCHUNIMHBI

o4Has popMa 00ydeHHA

Bcero
Ne . | CamocTosiTenbHAS
HaunmenoBanue pasnena QuCHUIUIUHBL JI I13 | JIP | xoHTAaKTHOM
n/m pabota
paboTsl
1 | BBeaenue B Kypc
BBenenne 1 OCHOBHBIE TOHATUSA U
1.1 A 05 | - - 05 1
onpeeNneHus
1.2 | dynpameHTaIbHBIC 3aKOHBI XUMHU 1,5 - 4 55 4
OCHOBHBIE KJIaCCHI HEOPTaHNYECKUX
1.3 b p 1 | - | 4 5 4
COEeIUHEHUI
2 | CTpoenne BemecTBa
CtpoeHue aToMa U IepruoInYeCcKast
2.1 | cucreMa XUMHUYECKHUX DIEMEHTOB 2 - 2 4 6
JI.1.Menneneea
XUMHYECKasI CBA3L U CTPOCHUE IIPO-
2.2 p p 3 - 2 5 8
CTBIX MOJICKYIT
23 CtpoeHue BelecTB B KOHIEHCUPO- i ) i i 5
"~ | BAHHOM COCTOSIHUHA
3 BBejeHHe B TEOPHIO XMMHYECKHX MPOLIECCOB
3.1 | DHepreTnka XUMHYECKUX MTPOIIECCOB 1 - 4 5 4
CKOPOCTh XUMHUUECKUX PEAKIIAN U
3.2 P beaKtt 1 | - | 4 5 4
XUMHYECKOE paBHOBECHE




Bceero
Ne . | CamocTosiTenbHAS
HaunmenoBanue pasnena quCHMUILTUHBI JI 13 | JIP | KOHTaKTHOH
/T pabora
paboThI
3.3 | PacTBOpHI 4 - 8 12 11
4 DJIEKTPOXUMHUYECKHE PO ECChI
41 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE 9 ) 4 6 4
peaxiuu
4.2 | 'anpBaHUYECKHE DIIEMEHTHI 1 - 2 3 4
4.3 | DaeKTponn3 pacTBOPOB U PacIlJIaBOB 0,5 - - 0,5 2
4.4 | Koppo3us MeTaJIJIOB 0,5 - - 0,5 2
Hroro no paznenam: 18 - 34 52 56
[TpomexyTodHas aTTecTanus X X X 0,35 35,65
Bcero 144
3a04yHasi popma 00y4eHus
Ne | HaummenoBaHnue paszaena TUCUUILIIN- JEEIRD . | CaMocTosTenbpHas
JI 113 JIP | KOHTaKTHOM
/T HBI pabora
paboThI
1 | BBeaeHue B Kypce
11 BBenenne 1 OCHOBHBIE ITOHATHS U i i ) ) 3
OIpeieICHUS
1.2 | dyHnameHTAIbHBIC 3aKOHBI XHMHH - - 2 2 10
13 OCHOBHBIE KJIacChl HEOPraHH4ECKNX i i 9 9 10
COCIMHEHHI
2 | CTpoenue BenecTBa
CtpoeHue aToMa U MepUOInIeCKas
2.1 | cucremMa XUMHYECKHUX DIIEMEHTOB 0,5 - - 0,5 14
J.M.MenneneeBa
29 XHUMHYECKas CBA3b U CTPOEHHUE IIPO- 05 ) ) 05 14
CTBIX MOJICKYJT
23 CtpoeHue BemiecTB B KOHJIEHCHPO- i i ) ) 4
BaHHOM COCTOSTHHH
3 BBeneHne B TeOpHI0 XMMHYECKHUX MPOIECCOB
3.1 | DHepreTuka XUMHYECKUX MPOIIECCOB | - - - - 8
39 CKOpOCTh XUMHUYECKUX PEaKIni U i i 9 5 8
XUMHUYECKOE PaBHOBECUE
3.3 | PactBopbI 0,5 - - 0,5 26
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
41 OKHUCIUTETBHO-BOCCTAHOBUTEILHBIE 05 i 9 25 8
peakuuu
4.2 | abBaHUYECKHE DIIEMEHTHI - - - - 8
4.3 | DieKkTpom3 pacTBOPOB M PACIlJIaBOB - - - - 6
4.4 | Koppo3us METaJIJIOB - - - - 6
Hroro no paznenam: 2 - 8 10 125
IIpomexxyTouHas arrectamus X X X 0,35 8,65
Bcero 144

5.2. Conep:kanne 3aHATHI JIEKIHOHHOTO THIIA

1. BBenenue B Kypc

1.1 Bseoenue u ocHo8Hble NOHAMUSA U ONpedeNeHUs




[Tpeamer u 3agaun XUMUM, e€ MPaKTUYECKOE 3HaYCHNEe. XUMHUS U IPOOIeMbl COBPEMEHHOI HAyKH
u oOmectBa. Poimb XUMHUM B pa3BUTUH JIECCOXMMHYECKOTO KoMIulekca Poccuiickoit deneparumu.
Opranuzanus caMoCTOSITEIbHON pabOThI IO Kypcy oOIIel XUMUH.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH CcoXpaHeHMs Macchl M sHepruM. llepronndHocts. 3akoH coxpaHeHus 3apsia. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XMMUU.

1.3 OcHosHvle knaccol HeopeaHuyeckux coeOuHeHul

Oxcuppl, THAPOKCUIB! (KUCIOTHI U OCHOBaHus), coa. KommekcHble coeauHenus. OmnpeneneHue,
HOMEHKJIATYpA.

2. CTpoeHue BellecTBa

2.1 Cmpoenue amoma u nepuooudecKkas cucmema xumudeckux snemenmos /[.U.Menoeneesa

OcHoBHble MOHATHA O cTpoeHHH aroMa. [lonstue o kBaHTax. OCHOBHBIE TOJIOKEHHS KBAaHTOBOH
MEXaHUKH. DJEKTPOHHOE O0JIaKo, OpOHMTallb, KBAaHTOBBIC 4YMCNA. [lOpSIOK 3aroJHEHHs SJIEKTPOHHBIX
YPOBHEH aTOMOB: 3aKOH HaMEHbILIEH 3Hepruy, mpaBwio XyHja, npuHuun [laynu, npasuio Kieukosckoro,
3aKOH 2JIEKTPOHHOM cHMMETpHH, 3aKoH Mo3ziu. [IpaBuia nocTpoeHus: YeTHBIX U HEYETHBIX PSAI0B OOJIBIINX
HEPUOJIOB. S-, P-, d- u f-a1emenTsl. [leproauueckue CBOMCTBA XUMHUYECKHX DJIEMEHTOB: SHEPrHsl HOHHM3AIINH,
CPOJICTBO K DJIEKTPOHY, 3JIEKTPOOTPULIATENILHOCTh, aTOMHBIE M HOHHBIE PAJINYChl, CTEIIEHb OKUCIICHHUS.

2.2 Xumuueckas cé43b U CMpoeHue npocmulx MOJEKY/

OcHOBHbBIE XapaKTEPUCTHKU XMMHUYECKOM CBSI3U: JUIMHA, HAaIPaBJIECHHOCTD, IIPOYHOCTb.
KoBanenTHas cBsi3b. MeToz BaJIEHTHBIX CBSI3€H: HACBIILAEMOCTb M HAIIPABIEHHOCTH CBSI3U, KPATHOCTb
CBSI3W, TOJSIpU3yeMocTb. [ mOpuam3anus. MeTon  MOJEKYSIpHBIX — OpOWTaliel:  COCTaBIICHHE
OHEPreTUYECKUX JUarpaMM JIBYXaTOMHBIX MOJIEKYJI IOMO- M TreTeposiiepHblx Monekyn I mepuopa.
Wonnast cBsI3b: SHEPrUsi HOHHOM CBSI3U, MOJISIPU3ALINMSL HOHOB, MOJISIPHOCTD U MOJISIPU3YEMOCTb CBSI3U.

Xumuueckas CBA3b B KOMIUIEKCHBIX COEAMHEHMsAX. MeETon BaICHTHBIX CBSA3EH, TEOpUs
KPUCTAJUIMYECKOT'O TTOJIS.

2.3. Cmpoenue ewjecme 8 KOHOEHCUPOBAHHOM COCMOAHUU.

ArperatHbie coctosiHus. Kpucrammmueckoe, kuakoe W amopduoe coctosHus. bmmxHuMiA W ganpHUN
nopsA0K. OCHOBHBIE TUIIBI CTPYKTYP TBEPAOTO TeJIa: aTOMHAs, MOJIEKYJISIpHAs, MOHHAs, METAJUIMUECKAs.

3. BBeaenne B TeOpPHI0 XUMHUYECKHX MPOLECCOB

3.1 DHepzemuka xumuiuecKux npoyeccos

BuyTtpenHnss sHeprus u sHTanbnus. TeroBele 3 (eKTsl pa3nuyHbIX IpoleccoB. 3akoH 'ecca u
clieAcTBUS U3 Hero BeITekatomue. CranpapTHas Temiiora oOpas3oBaHus. [loHstne 00 »HTpOIUU.
W3meHeHne SHTpoNHH B pa3iudHbIX nporeccax. [lonsatue o0 sneprun I'udb0ca u e€ u3MeHEeHNH KaKk Mepbl
PEaKIIMOHHOM CTIOCOOHOCTH.

3.2 Ckopocmb XuMu4eckux peakyuil U Xumuyeckoe pasHogecue

CKOpoOCTh peaklii B TOMOTE€HHBIX U F€TEpOreHHbIX cucTeMax. MaKkTopsl, BIAMSIONIME HA CKOPOCTh
peakuuu. Ilonsatue o006 axkTUBUpOBaHHOM KoMiulekce. HeoOpaTumble U 0OpaTHMble IPOLIECCHI.
Xumnueckoe paBHoBecue. Koncranra pasHoBecus. [Tpunnun Jle-Illatense.

3.3 Pacmeopuwi

OO6ume mnoHsATHsS O pactBopax. [lpyrume nucnepcHble cucteMbl. OcOOEHHOCTH BOJBI Kak
pactBopuTtensa. O6pazoBanue pactBopoB. PacTBopumMocTh BemiecTB. TepMoXuMHUYECKHE MPOLECCHl MPU
pactBopeHnH. CriocoOb!I BEIpaXKEHUSI KOHIIEHTPALIIH.

Paz6aBieHHbIe pacTBOpPHI HEATEKTPOJIUTOB. WneanpHbie pacTBopbl. KosummraTtuBHBIE CBOWMCTBA
pacTBOpoB: 3aKoHbI ['enpu Payns, Baut-I'odda.

CBolicTBa BOJHBIX PAcTBOPOB JJIEKTPOJUTOB. MoHHOE mnpousBeneHne BOAbL. BoaopoHbIN
nokazarenb pH. CunbHble M cia0ble 37EKTPOJIUTHL. AKTUBHOCTh. KOHCTaHTa auccouuanuu. 3aKoH
paz6asnenust OctBanbaa. oHHBIE peaKIuH.

VYcnosusa cmemenus paBHoBecus. IIpomsBenenue pactBopuMocTd. KosmuyecTBEHHOE omnucaHue
PAaBHOBECHI B PACTBOpAax 3JEKTPOJIMTOB. lIprMeHEeHHEe 3aKOHa NEUCTBYIOIIMX MAacC K JJIEKTPOJIMTAM.
I'mnponus coneit. CTeneHb U KOHCTaHTa TMApoau3a. Jucconunanus KOMIUIEKCHBIX COEIUHEHUH.

4. DJIeKTPOXUMHYECKHUE MPOLECChI

4.1 OxucaumenvbHoO-60CCMAHOBUMENbHBLE NPOYECCHL



Baxwuelimne BOCCTAHOBUTENIM U OKUCIUTENN. METOABI COCTABICHUSI YPABHEHUN OKHCIMTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiuii. BiusiHue cpeapl Ha XapakTep NPOTEKaHUS PEAKIUM.
OKBUBAJICHT OKUCIHUTENsT W BOCCTaHOBUTENs. Kiaccudukamusi OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuid.

[asibBaHUYECKUN 3JIEMEHT. JJIEKTPOJHbIE MOTeHIMa bl. OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC
noTeHuuMansl. HarmpasiaeHue npoTekaHusl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

4.2 Dnekmponus

DJIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Npouecc. KaToaHble 1 aHOJHBIE IPOLIECCHI.
3aKOHBI 3JIEKTPOJIN3a. DJIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMU.

4.3 Koppo3sus memannos

OcCHOBHBIE BU/IbI KOPPO3UU. DIEKTPOXUMHUECKAsT KOPPO3Hsl. 3aluTa METAIIOB OT KOPPO3UH.



5.3. Tembl 1 (pOPMBI 3aHATHII CEMHHAPCKOI0 THIIA

Y4ueOHBIM IIAHOM 10 JUCHUIIIIMHE IIPEAYCMOTPCHEBI J'Ia60paTOpHBIe 3aHATHUA

No HaunmenoBanue paszaena ®opwma nposenenuss | Tpynro€MKOCTb, 4ac

B JTUCIUILIAHBI (MOTYJIS) 3aHSATUS OYHOE | 3a04YHOE
Paznen 1. Bregenue B kypc «Xumusi» (tema 1.1.-

1 | 1.2. OyHnameHTalbHBIC MOHSATHS W 3aKOHBI XH- | JJabopaTopHas paboTa 4 2
MUU. 3aKOH KBHUBAJICHTOB.)
Paznen 1. Benenue B kypc «Xumus» (tema: 1.3.

2 | OCHOBHBIC KJIACChI HEOPTAHMYECKUX COSAMHEHHUMN. | J1abopaTtopHas paboTa 4 2
KommiekcHbie coenmHeHus. )
Paznen 2. CtpoeHue BeliecTBa
(rema: 2.1. CrpoeHue aroma U IEpUOIUYECKAS
cucrtema XUMHYECKHUX 3JIEMEHTOB

3 naboparopHas paboTa 4 -
. N.Menneneesa. tema: 2.2. XuMu4ecKas CBsI3b 1
CTpoeHHe TpocThix Moiyiekyn. 2.3. CtpoeHue Be-
IIECTB B KOHJICHCUPOBAHHOM COCTOSIHUH. )
Pasznen 3. BBenenue B TEOPHIO XUMHUYECKUX TPO-

4 | meccos nabopaTtopHas pabota 4 -
(Tema: 3.1. DHepreTrKa XUMUYECKUX MPOLIECCOB.)
Paznen 3. Benenue B TeOpur0 XUMHUYECKUX TPO-
I[ECCOB

5 | (tema: 3.2. CkOopocTh XUMHUYECKUX PEAaKLMH U XU- | 1abopaTopHas pabora 4 2
Muyeckoe paBHOBecue. KaranuTtuueckue peak-
100078
Pasznen 3. BBenenue B TEOPHIO XUMHUYECKUX TPO-

B | LeeCoB nabopaTopHas padora 4 -
(rema: 3.3. PactBopbl. CuiibHBIE U cla0ble dJIEK-
TponuThl. loHHBIE paBHOBECHSI.)

7 Paznen 3. BBeneHue B T€OpHUI0O XMMHYECKHX IPO- naGopatopHas paboTa 4 i
neccoB (tema: 3.3. PactBopsl. ['maponus.)
Paznen 4. DnexTpoxuMHUECKHE TPOLECCHI

8 | (tema: 4.1. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE nabopaTopHas pabora 4 2
peaKIuu.)
Paznen 4. DneKTpoXUMHUYECKHE TPOLIECCHI
(rema: 4.2. TampBaHW4eckue diieMeHTHL. 4.3.

9 ) nabopaTopHas pabora 2 -
DeKTpoau3 pacTBOpoB U pacmiasos; 4.4. Koppo-
3MsI METAJIJIOB.)

Hroro: 34 8

5.4. leTaju3anusi cCaMOCTOATEILHOH padoThI

No HaumenoBanue paznena Bupn camocrositensHOM | TpynoeMKOCTh, 4ac
B JTUCIUTUTAHBI (MOJTYIIS) paboThI OouHas | 3aoyHas

Pazgen 1. Benenue B kypc «Xumus» (tema | IloaroroBka k omnpocy

1 |1.1.-1.2. ®yngameHTanbHbIC TIOHITHUS U 3aKOHBI | 0 TeMe JabopaTopHOI 5 13
XUMHH. 3aKOH SKBUBAJICHTOB.) paboTEHI.
Paznen 1. Benenue B kypc «Xumumsi» (tema: | Iloaroroska k ompocy

2 | 1.3. OcHOBHbBIE KJIAacChl HEOPraHWYECKHX CO- | IO TeMe J1abopaToOpHOM 4 10
enuHeHuit. KOMIJICKCHBIC COeTHHCHHS. ) paboTHI.
Paznen 2. CtpoeHue BemiecTBa [ToaroroBka k ompocy

3 | (rema: 2.1. CTpoeHue aromMa W TEpUOAMYECKAs | I10 TeMe JabopaToOpHOI 16 32
cucTema XUMHUYECKHX AJIEMEHTOB | pabotkl. 3ydeHne nek-

10




Ne HanmeHnoBanue pasnena Bun camocrositensHoit | TpynoeMkocTs, yac
B JMCHUTUIAHBI (MOIYIIS) paboThI OuyHas | 3aoyHas
H.M.Menneneea. Tema: 2.2. XuMH4ecKas CBI3b IMOHHOT'O MaTepuaa,
U CTPOEHHUE MPOCTHIX MOJEKyN. 2.3. CTpoeHue | JUTepaTypHBIX HCTOYHH-
BEIIIECTB B KOHICHCHPOBAHHOM COCTOSIHHUH. ) KOB B COOTBETCTBUHU C
TEMaTUKOM.
[ToaroroBka k onpocy
10 TeMe J1abopaTOpHOU
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKHX
paboTtsl. M3yuenue nek-
MIPOLIECCOB
4 [IMOHHOTO MaTepuaa, 4 8
(tema: 3.1. DHepreTuka XMMHYECKUX IIpOLIEC-
coB.) JAUTEPATyPHBIX UCTOYHH-
) KOB B COOTBETCTBHH C
TEMAaTHUKOM.
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKHX
[TonroroBka k onpocy
nporeccoB (tema: 3.2. CKOPOCTh XUMHYECKHUX 9
5 - 0 TeMe JIabOpaTOPHOU 4 8
peakuuii U xumudeckoe paBHoBecue. Karanu- AGOTLL
TUYECKUE PEaKIINH. ) P '
[TonroroBka k onpocy
10 TeMe JIabopaTOPHO
Pasnen 3. BBemenue B TEOPUI0 XUMHUYECKHUX
pabotsl. 3yuenue nek-
IIPOLIECCOB
6 [IMOHHOTO MaTepHaa, 5 12
(tema: 3.3. PactBopbl. CuibHbBIC U Cl1a0bIe JJIEK-
JUTEPATYPHBIX UCTOUHHU-
TposiuThl. loHHBIE paBHOBECHS. )
KOB B COOTBETCTBUHU C
TEMaTUKOM.
[ToaroroBka k onpocy
10 TeMe JIabopaTOpHOM
Pasnen 3. BBemenue B TeOpHIO XHMHUYECKUX | paboTel. U3ydeHwue nek-
7 | mporeccoB [IMOHHOTO MaTepHaa, 6 14
(tema: 3.3. PactBopsl. ['uapomnus.) JUTEepPATyPHBIX HCTOYHH-
KOB B COOTBETCTBUHU C
TEMaTUKOM.
Pazgen 4. DnexkTpoXxuMHUYECKHe MPOLECCHI [Tonroroska k onpocy
8 | (tema: 4.1. OKHCITUTEIIEHO-BOCCTAHOBUTEIBLHBIC | I10 TEME Jab0paToOpHOI 4 8
peaKimu.) paboTHI.
[TonroroBka k onpocy
0 TeMe J1abopaTopHOM
Paznen 4. DnexTpoXxuMHUYECKHE TPOLECCHI
. pabotsl. U3yuenue nek-
(tema: 4.2. TanpBaHWuYecKHe OHIeMEHTHL 4.3.
9 ) LIMOHHOI'0 MaTepuaia, 8 20
DneKkTpoin3 pacTBOpoB U paciuiaBos; 4.4. Kop-
JUTEPATYPHBIX UCTOUHHU-
PO3Hs METAJLIOB. )
KOB B COOTBETCTBUHU C
TEMaTUKOM.
N3yuenune neKIuOHHOTO
10 [ToaroroBka K MpOMEKYyTOYHOMN Marepuaia, JINTeparyp- 35.65 865
arrectanuu (3K3aMeHY) HBIX UCTOYHUKOB B COOT- ’ ’
BETCTBHUH C TEMATUKOIA.
Hroro: 91,65 133, 65

11




6. [lepeyeHb y4eOHO-METOIUYECKOT0 00eceYeH sl N0 TUCIIUTITTHHE

OcHoOBHasi M JONOJTHUTEIbHAS JUTEPAaTypa

Ne

T'on u3-

ABTOp, HanMMCHOBAHUC HpI/IMe‘{aHI/Ie
/i TaHAS
OcHoBHasi yueOHasi JIUTEpaTypa
1 | AxwmeroB, H. C. O0mas u HeopraHuyeckas XUMUs: Y4eOHUK JUIS
By30B / H. C. AxmeroB. — 12-¢ usn., crep. — Cankr-IlerepOypr: [ToTHOTEKCTOBBIM
Jlanb, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcT: aiek- o021 | ZOCTYI IpH BXO-
TpoHHBIH // JlaHb: anekTpoHHO-OMOMMOTeUHas cucrema. — URL: JI€ TIO JIOTUHY 1
https://e.lanbook.com/book/153910 — Pexwum gocTyma: s aBTO- naposio*
pU3. IOJIb30BaTENECH.
2 | Mudraxosa, H.III. O6mast u HeopraHuveckass XuMus: yueOHoe 1o-
cobue / H.III. Mudraxonsa, T.I1. IlerpoBa; mox pea. A.M. Ky3nero-
Ba; MuHucrepcTBo obOpazoBanuss u Hayku Poccuu, Kazanckuit [TonHOTEKCTOBBIN
HAI[MOHAJILHBIA MCCIIEI0BATEIbCKUI TEXHOJIOTUYECKUN YHUBEPCHU- 0017 | ZOCTYM MpH BXO-
teT. — Kazaus: KHUTY, 2017. — 408 c.: Tabi., cxeMm., ui. — Pexxum i€ TI0 JIOTUHY U
JIOCTyTIA: o [IOIITHCKE. — URL: aposiro*
http://biblioclub.ru/index.php?page=book&id=560885 — buGnuorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 3IE€KTPOHHBIMH.
JlonotHUTeILHAS y4eOHAasl JuTepaTypa
3 | IlaBnoB, H.H. Obmas u neopranuueckas xumus: yuyeobnux / H.H.
[TaBnoB. — 3-e u3n., ucnp., gon. — Cankr-Ilerepoypr: Jlans, 2011. — [ToTHOTEKCTOBBII
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 21meKTpOHHBIH // Dek- JIOCTYII ITPH BXO-
o .| 2011
TpoHHO-OMONMMoTeyHast cucrema «Jlanp»: [caiit]. — URL: JI€ TI0 JIOTUHY U
https://e.lanbook.com/book/4034 — Pexxum nmocTyma: ajisi aBTOPHU3. napojro*
10JIb30BATEIEH.
4 | Obmas 1 HeopraHuveckasi XUMHsl. DIEMEHThI TEOPHH, CIIPABOYHBIE
JaHHBIE, 3aJJaHus JIJIsT CAMOCTOSITENIbHOM paboThl [ Tekcr]: yueb. mo-
cobue ansi cTyaeHToB By30B JecorexH. npoduis / b.I1. Cepena [u 5012 46
np.]; mox pen.: b.I1. Cepensr, JI.C. MonounukoBa; Ypai. roc. Jeco-
TEeXH. YH-T. - 2-€¢ U3]1., epepad. u gom. - ExarepunoOypr : YIJITY,
2012. - 406 c.: . - bubmmorp.: ¢. 399. - ISBN 9-785-94984-434-2
5 | AmapaeB, A.M. O0mas 1 HeopraHuyeckas XUMus: yyeOHOE 1OCO-
oue / A.W. Anapues, JI.B. llleBaunisina; MunuctepcTBo 00pa3oBa-
Hus U Hayku Poccuiickoit ®@enepanun, HoBocubupckuii rocynap- ITonHOTEKCTOBBIM
CTBEHHBIH TexHHuyeckui yHusepcuter. — HoBocubupck: HI'TY, 2015 | ACCTYI IpH BXO-
2015. — Y. 2. Xumus snemeHToB. — 90 c.: Tabn. — Pexxum nmocryna: JI€ TI0 JIOTUHY U
o TTOATHCKE. — URL: aposio™
http://biblioclub.ru/index.php?page=book&id=438292 — bubauorp.
B KH. — ISBN 978-57782-2738-5. — TekcT: 371eKTpOHHBIH.
6 | KimokBuna, E.FO. OcHoBBI 00mmIeli W HEOPraHWYECKON XHUMHH.
yaeoHoe mocobue / E.1O. KimroxkBuna, C.I'. be3psimua. — 2-¢ u3a. — oMHOTeKCTOBLL
Open0Oypr: OpenOyprckuit 'AY, 2011. — 508 c¢. — ISBN 978-5-
88838-697-2. — Tekct: osnektpoHHbli / Jlans : anektponHo- | 2011 FAOCTYIL IPH BX0-
) JIe TI0 JIOTHHY H
OoubIMoTeYHas cucreMa. — URL: x
https://e.lanbook.com/book/134502 — Pexwum mocTyma: ajas aBTO- f1aposo
pU3. IOJTB30BaTENCH.
7 | Yraii, S.A. O6mas u HeopraHudeckass XuMusi: y4eOHHUK AJisl CTy-
neHToB BY30B / SI. A. Yrait. — U3a. 4-e, ctep. — MockBa: Briciras 2004 16

mkona, 2004. — 527 c.: un. — bubnuorp.: ¢. 519. — [Ipeam. ykas.: c.
520. - ISBN 5-06-003751-7
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https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502

[IpakTukym mo Heopranudeckoi xumun / moj pea. A.®. Bopobre-
Ba, C.W. Jlpakuna. — U3xa. 2-e, ctep., meperneyarka ¢ u3a. 1984 r. —
Mocksa: [Anbsiac], 2004. — 249 c.: wn. — ISBN 5-98535-001-0

2004

60

I'muka, H.JI. OOmas xumus: ydeOHOE IMocoOme Juisi BY30B /
H.JI I'munka; nox pen. A.M. EpmakoBoi. — Uzn. 30-e, ucop. —
Mocksa: MHTEI'PAJI-TIPECC, 2006. — 728 c.: un. — IIpenM. ykas.:
c. 706. — ISBN 5-89602-017-1

2006

40

10

I'muuka, H.JI. OO6mas xumus [Tekct]: yueOHHK 1isi OakanaBpoOB:
y4e0. mocoOue Il CTYJIEHTOB HEXUM. CIEIUAIbHOCTEH BY30B /
H.JI. T'nunka; mox pen.: B.A. Ilonkosa, A.B. badbkoBa. — 18-¢ u3j.,
nepepad. u gon. — Mocksa: FOpaiit, 2012. — 898 c.: un. - (baka-
naBp). — IIpeam. yka3.: c. 886. — ISBN 978-5-9916-1148-0. —
ISBN 978-5-9692-1112

2012

11

11

I'munka, H.JL. 3agauu v ynpaxkHeHus o o0ue XxumMmuu: yueo. mo-
codue Juisi CTYIEHTOB HEXHMM. creuuaibHocTedr By30B / H.
JI. Tnunka; nox pen. B. A. PabunoBuua, X. M. PyOunoil. — usm.
crep. — Mocksa: UHTET'PAJI-ITPECC, 2006. — 240 c. — ISBN 5-
89602-015-5

2006

84

12

Bonbxun, B.B. O0Omas xumus: yueOHoe nocodue: B 3 kaurax / B.B.
Bonpxun. — [lepmb: ITHUITY, [6. 1.]. — Kaura 1: OcHoBHO#M KypC —
2006. — 464 c. — ISBN 5-88151-520-X. — Tekcrt: seKTpoHHBIiH //
Jlansb: AIEKTPOHHO-OMOIMOTEIHAS cucrema. - URL:
https://e.lanbook.com/book/160944 — Pexum poctyma: ajis aBTO-
pH3. OIB30BATEIEH.

2006

IIoTHOTEKCTOBBIM
JOCTYTI TIPU BXOJIE
T10 JIOTUHY U
naposo™*

13

Bonbxun, B. B. Obmas xumus: yueOHoe mocoOue: B 3 KHuUrax /
B.B. Bonbxun. — Ilepms: I[THUITY, [6. r.]. — Kaura 2: Crnenuanb-
HbIl Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr: 3mek-
TpoHHBIA// Jlanb : 35eKTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/160945 — Pexum moctyma: aias aBTO-
pH3. OIB30BATEIEH.

2006

ITonHOTEKCTOBBIIM
JOCTYTI TIPU BXOJIE
T10 JIOTUHY U
naposo™®

14

Bonbxun, B.B. O6mas xumus: yuyeOHoe nocobue. — Ilepmb: [THU-
ITY, [6. r.]. — Hacts 3: N36pannbie rinaBel — 2006. — 380 c. — ISBN
5-88151-522-6. — Tekct: »saeKTpoHHBIN// JlaHb: 3JIE€KTPOHHO-
OoubaroTevHast cCUCTeMA. — URL:
https://e.lanbook.com/book/160943 — Pexum moctyma: ajis aBTO-
pH3. OIB30BATEIIEH.

2006

ITonHOTEKCTOBBIH
JOCTYTI TIPU BXOJIE
T10 JIOTUHY U
naposo™®

15

Kapanerpsan, M.X., [pakun C.M. O0mas u HeopraHuyeckas Xu-
Mmusi: yueOoHuk Juist By30B / M. X. Kapanerssinu, C.U1. [pakus. - 4-¢
u3l., crep. — MockBa: Xumus, 2000. — 592 c.: un. — ([nsa Beicuiei
ko). — ISBN 5-7245-1130-4

2000

47

16

Hekpacos, b.B. OcuHoBbl o0mieii xumum [Tekcr]: B 2 1. / B. B.
Hekpacos. — 13a. 4-e, ctep. — Cankt-IlerepOypr; Mocksa; Kpac-
Hopnap: Jlanb, 2003. — (yueOnuku ans By3oB. CrienuaibHas JIuTepa-
Typa).

T. 1. - 2003. — 656 c.: nn. — ISBN 5-8114-0501-4 (T. 1). — ISBN 5-
8114-0500-6

T. 2. — 2003. — 688 c.: mn. — ISBN 5-8114-0502-2 (T. 2). — ISBN 5-
8114-0500-6

2003

18
18

17

Hemunosa JI.B. XKectkocTh Boabl. OmnpeneneHue KeCTKOCTH U CIO-
COOBI €€ yCTpaHEHHsI: METOM. yKa3aHWs Ui J1al. 3aHATHH CTyIeH-
TOB OYHO-3204. U 3a04. (hopm oOyuenus / JI.B. demunosa [u ap.];
VYpai. roc. necorexH. yH-T. — ExatepunOypr: [VIJITY], 2006. — 16

2006

84

13



https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943

c. — bubmmorp.: c. 16.

18

Cepena b. I1. Monnsie paBHOBECHs B pacTBOpax 3JIEKTPOIUTOB: Me-
TOJA. yKa3aHHs Ui 71a0. 3aHATUN CTYIEHTOB OYHOM, OYHO-3204. U
3a04. popm obyuenus / B.I1. Cepena [u ap.] ; Ypail. roc. JecCOTeXH.
yH-T. — ExarepunOypr: YI'JITY, 2006. — 40 c.

2006

79

19

Hemunosa JI.B. Kitacchl HeopraHuueCKUX BEIIECTB: HOMEHKIATYpa,
nosydeHue, cBoicTBa [Tekcr]: MeTos. ykazaHus i j1al. 3aHSATHI
JUISL CTYJETOB OYHOM, OYHO-3a04. W 3a04. GopM oOyueHus / JI.B.
HemunoBa [u ap.] ; Ypau. roc. JecoTexH. yH-T. — ExarepunOypr:
YIJITY, 2007. — 45 c. — bubnuorp.: c. 45.

2007

122

20

Cepena B.II. Ctpoenue atomMa M TNMEPUOJUYECKUNA 3aKOH: METOJ.
yKa3aHus sl J1a0. M MPaKT. 3aHATUN CTYICHTOB OYHOH M 3a04.
¢dbopM 00yyeHHS MO BCEM HAINpPaBJICHUSIM U CIEHUATIBHOCTAM 00y-
gerusi B YIJITY / B.I1. Cepena [u np.]; Ypail. roc. 1€COTEXH. YH-T.
— Exatepun6Oypr: YI'JITVY, 2008. — 15 c. — bubmuorp.: c. 14. Pexxum
noctyna: https://elar.usfeu.ru/handle/123456789/55

2008

ONeKTPOHHBIN apXUB

/146

21

Hemunosa JI.B. Ilepexomusie snementsl VI-VIII rpymm: meron.
YKa3aHWs JUIS CTYACHTOB OYHOH MW 3a04HON QopMm oOydeHus
Hampasienuit 240100, 240400, 240500, 250000, 250300, 261202,
280200 / JI.B. JlemunoBa [u np.]; Ypaui roc. JeCOTEXH. YH-T. —
ExarepunOypr: YIJITY, 2009. — 41 c. — bubnuorp.: c. 41. Pexxum
noctyna: https://elar.usfeu.ru/handle/123456789/300

2009

ONeKTPOHHBIN apXUB

/136

22

Hemumesa C.B. OkucauTensHO-BOCCTAHOBUTEIbHBIC PEAKIIMH: ME-
TOJI. YKa3aHus JJIs Ja0. ¥ TPaKT. 3aHATHHA JJI1 CTYACHTOB OYHON M
3a04u. Gopm oOyuenus Hampasienmii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C.B. Llenumesa [u ap.]; Ypar.
roc. necotexH. yH-T. — ExkarepunOypr: YIJITY, 2009. — 43 c. —
bubnuorp.: c. 43. Pexum J0CTyma:
https://elar.usfeu.ru/handle/123456789/299

2009

OJEKTPOHHBINA apXUB

/128

23

I'ony6esa T.b. Karanutuueckue cuctemsl B Kypce «XUMHUS»: Me-
TOJI. YKa3aHUs JUIsd J1a0. U MPaKT. 3aHATUH JUIS CTyIEHTOB OYHOW U
3ao0u. ¢opm oOyuenusi / T.b. ['omyGesa, C.B. Llenumesa; Ypai. roc.
necoTexH. yH-T. — ExarepunOypr: YIJITY, 2011. — 11 c¢. — bu6-
JIOTP.: C. 1. Pexnm JOCTyHa:
https://elar.usfeu.ru/handle/123456789/206

2011

ONeKTPOHHBIN apXUB

OTBCTCTBYIOIIIUMH CPCACTBAMU I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaI_[I/IOHHLIX TEXHOJIOTHIA.

*- [Ipe’k/Ie YeM IPOMTH MO CChUIKE, HE0OX0AUMO BOMTH B CUCTEMY

OYHKIIMOHUPOBAaHUE 3JIEKTPOHHONW MH(POPMAIIMOHHO-00pa30BaTeIbHON cpe/ibl 00eceunBaeTcs Co-

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI

Kaxxnprit oOyuaronuiics oGecredeH JOCTYIOM K JJIEKTPOHHOM OmOmmoredHou cucteme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatenscta Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OubIMOTEKA

onmain http://biblioclub.ru/, comepxammx uU3aaHus MO OCHOBHBIM M3y4aeMbIM JIMCIUILIHHAM H CHOPMHU-
POBAHHBIX 110 COTTIACOBAHMIO C PABOOOIaTENISIMU YUeOHOM U yueOHO-METOANYECKOIl JTUTepPaTypHL.

CnpaBoyHble 1 HHPOPMALMOHHbIE CHCTEMbI

1. CnpaBouHo-nipaBoBas cuctema «Koncynprant [1mroc».

2. UndopmanmonHo-mipaBoBoii moprai ["apant. Pexxum mnocryna: http://www.garant.ru/

3. basa nanubix Scopus komnanuu Elsevier B.V. https://www.scopus.com/
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IIpodeccnonanbubie 6a3b1 JAHHBIX

1. Nudopmarmonnas cucrema «TEXHOPMATMHB». — Pexum JIOCTYyIA:
https://www.technormativ.ru/;

2. Hayunas snekrponHas 6ubnuoreka elibrary. — Pesxum nocryma: http://elibrary.ru/ .

3. baza JTAHHBIX o XUMUYECKUM BEILIECTBAM. - Pexum J0CTyna:
https://pubchem.ncbi.nlm.nih.gov/

7. ®OH/I OLIEHOYHBIX CPEJCTB /ISl IPOBEIeHUsI IPOMEKYTOYHOM aTTecTAlluN
00yYAKOIIHUXCS 0 TUCIHIIJINHE

7.1. IlepeyeHb KOMNETEHIUH ¢ YKa3aHHEM ITanoB uxX GopMUpPOBaHMSI
B IIpoliecce 0CBOEHHsI 00Pa30BaTeJbHOI NPOTrpaMMbl

DopMupyeMble KOMIIETEHIIUN Bun u popma KoHTpOIIS

OIIK-1 CnocoGeH u3ydaTh, aHaJIM3UPOBATH, MCIOIB30BATh
MEXaHU3Mbl XUMHUYECKUX PEAKIIMM, MPOUCXOIAIINX B TEXHO-
JIOTHYECKHX MPOIEccax U OKPYKAIOIIEM MHUPE, OCHOBHIBASICh
Ha 3HAHUAX O CTPOCHHMM BEUIECTBA, MPHUPOJIE XUMUUYECKOU
CBSI3W W CBOWCTBAaX pPa3jMYHBIX KJIACCOB XUMHUYECKUX DJIe-
MEHTOB, COCIMHECHH, BEIIECTB U MATEPUAJIOB.

ITpoMesKyTOUHBIA KOHTPOJIb: KOH-
TPOJIbHBIE BOIIPOCHI K DK3aMEHY
Texkymuii KOHTPOJIb: OIIPOC, 3aLIUTA
OTUYETHBIX MaTEPHAJIOB I10 JJabopaTop-
HOH pabore.

7.2. Onucanue nokasareJieii U KpuTepueB OLIEHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX ITanmax
X (pOpMHPOBaHUS, ONIMCAHUE IIKAJ OLlEHHBAHUS

Kpurtepnu oueHMBaHHsI YCTHOTO 0TBeTa HA KOHTPOJIbHbIE BOIPOCHI IK3aMeHa (IIPOMeKyTOY-
HbIil KOHTPOJIb (popmupoBanne komnerenmun OIK-1):

«5» (omauyno): — NaH TMOJHBIM, pa3BepHYTHII OTBET Ha MOCTaBJIEHHBIN BOIPOC, MOKa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, JOKA3aTEIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS TEMBI; B OT-
BETE INPOCIEKHUBAECTCS YETKAsl CTPYKTypa, JIOTHYECKasl IOCJIENOBATEIbHOCTh, OTPa)Karollas CYHIHOCTb
pacKpbIBa€MbIX MOHATUMN, TEOpUH, ABJIeHUH. 3HaHHE 00 00BEKTE AEMOHCTpPUpPYeTCs Ha (OHE MOHUMAaHUS
€ro B CUCTEME JJAHHON HayKHM U MEXAMCUMIUIMHAPHBIX CBsi3ed. OTBET U3J10KEH JIMTEPATYPHBIM SI3bIKOM B
TEpMHHAX HayKH, TOKa3aHa CIOCOOHOCTH OBICTPO pearnpoBaTh Ha YTOUHSIIOIINE BOIIPOCHI;

«4» (xopowto): — NaH NOJHBIHN, pa3BEPHYTHIM OTBET HA MMOCTABJIECHHBIA BOMPOC, TOKA3aHO YMEHUE
BBIJIETIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUEH, U3JI0KEH B TepMUHAaX HayKu. OJHAKO JAOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WM HEJJOYEThl, UCTIPaBICHHbIE OAKaIaBPOM C TOMOUIBIO «HABOJSIINX» BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBIN OTBET, JIOTMKA U MOCJIEJ0BATEIILHOCTh M3JI0KEHUS
MMEIOT CYLIECTBEHHbIE HapylIeHus. JlomyiieHsl rpyObple OMMOKY P OMPEAeIEHUN CYIIIHOCTH PacKpbl-
BaeMbIX MOHATUH, TEOPHM, SIBIEHUH, BCIEACTBUE HETOHUMAHUs 0aKalaBpOM MX CYIIECTBEHHBIX U HECY-
IIECTBEHHBIX NPU3HAKOB U CBsA3eH. B 0TBETE OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPHITH KOHKPETHBIE MPO-
ABJICHUs 000OIICHHBIX 3HAaHUI He Moka3aHo. PeueBoe oopmiieHne TpedyeT monpaBokK, KOPPEKIHHU;

«2» (Heyoosnemeopumenvbro): — OakagaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETUYECKUX OCHOB
npeaMeTa, He yMeeT JieaTh apryMEHTHPOBAaHHBIE BBIBOJBI M MPHUBOAMTH MPUMEPHI, TOKA3bIBAeT ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BiaJleeT TePMUHOJIOTUEN, MPOSBISET OTCYTCTBUE JIOTMUHOCTH U
MOCJIeI0BATEIbHOCTH U3JI0KEHHUS, AeTaeT OLIMOKH, KOTOPbIE HE MOXKET HCIIPaBUTh, AaXKe MPH KOPPEKLIUU
npernojaBaTesieM, OTKa3bIBae€TCsl OTBEYaTh Ha 3aHATHH.

Kpurepun oueHuBaHusi onpoca mo temMe JadopaTopHoil padoThbl (TeKylIMid KOHTPOJb (op-
mupoBanue komnerenmuu OIK-1):

«5» (omauuno): oMpOC MPOIICH ¢ MEPBOTO pasa; JaH MOJHbIN, pa3BEepHYTHIN OTBET Ha BCE 3a/1aBac-
MBbI€ TIPETOo/IaBaTelieM BOTPOCHI, TTOKA3aHO 3HAHUE W MOHUMaHue TeMbl. O0yJaromuiicst TpaBUIHLHO OTBE-
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THUJI Ha BCC BOMNPOCHI IIPpU CAa4U€ KOJJIOKBUYMA, 3HACT U IMOHUMACT XO/] BbBIITOJITHCHHUA HpeIICTOHHleﬁ na60-
paTopHO# pabOTHI.

«4» (xopowo): onpoc MPOHAEH CO BTOPON MOMBITKY; AaH MOJHBIN OTBET Ha BCE 3aJaBaeMble Mpe-
noJlaBaTeieM BOIPOCHI, TIOKa3aHO 3HAHWE W TIOHMMaHue TeMbl. OOyUaronuiics Mpyu cade KOUIOKBUyMa
IMMpaBUJILHO OTBCTUJI HA BCC BOIPOCHI KOJUIOKBHMYMA C MOMOILIBIO MPCTIOAABATCIIA, 3HACT U MMOHHUMACT X0/
BBITTOJIHEHUS MIPEJICTOSAIICH J1a00paTOpHOI paboTHI.

«3» (yoosnemsopumenvbHo): ONPOC MPOHIEH C TPEThEH MONBITKU; TaHBl OTBETHI HA MOJIOBUHY 33/1a-
BaeMbIX IPEIOIaBaTEIIEM BOIPOCOB, MMOKA3aHO 3HAHUE OCHOBHBIX MOHSITHH TEMbI, BHIHECEHHOW Ha KOJI-
JIOKBUYM. B OTBEeTE CTYIEHTOB OTCYTCTBYIOT BBIBOJBL. YMEHHME PACKPBHITH KOHKPETHBIC IIPOSIBICHMS
0000IIEHHBIX 3HAHWKA HE MokazaHo OOydaromMiics MPH cllaye KOJUIOKBUYMa IMPAaBHIBLHO OTBETHJ Ha
OOJIBILITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe odopmiieHHE TpeOyeT MONpaBoK, KOPPEKLUY;
CTYJICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPEICTOAICH J1a00paTOpHOH paboTHI.

«2» (HeyoosnemeopumenbHo) — OOyUYAIONIMIICS HE 3HAeT OCHOB TEMBI, HE CIIOCOOCH N1enaTh apry-
MEHTHPOBAaHHBIC BBHIBOJBI M TPUBOJUTH NMPUMEPHI, TIOKa3bIBacT cllaboe BIIaJICHHE MOHOJOTHYECKOW pe-
9bl0, HE BJIAJICCT TEPMHUHOJIOTUEH, MPOSIBISICT OTCYTCTBUE JIOTUIHOCTH M TIOCJICIOBATEILHOCTH U3JI0XKe-
HUSI, JIeaeT OMMOKH, KOTOPbIC HE MOXKET MCIIPABUTh, JasKe NIPU KOPPEKIMH MPETOAaBaTeNIeM, OTKa3bIBa-
€TCA OTBCYATh Ha BOIIPOCHI. O6yqa101u1/117lc;[ HC CMOI' OTBCTUTH AaXXC Ha IMOJIOBUHY 3aJaHHBIX €MY BOIIPO-
COB, HE 3HAET X0J1a MPOBEJCHUS MIPECTOSIICH JIAO0OPaTOPHON paOOTHI.

Kpurepun ouneHnBaHHMs BbINOJHEHUS JAa0OPATOPHBIX PadoT M 3alIUTHI OTYeTa (TEeKYyLIWH
KOHTPOJb ¢opmupoBanue komnerenuun OIK-1):

«5» (omauuno): paboTa BBINIOIHEHA B CPOK; 0OPMIICHHE U cOoepkKaTellbHasl 4acTh OTYeTa o0pas-
IIOBBIC; pa0dOTa BBIMIOJIHEHA CAMOCTOSITEIIBHO; MPUCYTCTBYIOT COOCTBEHHBIC 0000IIEHUS, 3aKIIFOUCHUS H
BbIBOJIbI. OO yUaronuiicss MpaBUiIbHO OTBETHII HA BCE BOMPOCHI MIPH 3aIIUTE OTYETHBIM MaTEPUAJIOB.

«4» (xopowo): paboTa BBIIOIHEHA B CPOK; B OPOPMIICHUH OTYETA M €ro COJAEPKATEIbHOW 4acTu
HEeT TpyObIX OIIMOOK; paboTa BBHIMOJHEHA CaMOCTOSATEIbHO; MPUCYTCTBYIOT COOCTBEHHBIE 00OOIICHMS,
3aKJIFOYCHUS ¥ BBIBOJIbI. OOyJaroIIniics PH 3alIUTe OTYCTHBIM MaTEPHAJIOB MPABUIBLHO OTBETHJI HA BCE
BOIPOCHI C TTOMOIIIBIO MPENO1aBaTesl.

«3» (yOoosnemeopumenvro): padoTa BHITIOJIHEHA C HapylieHueM rpaduka; B 0ohOpMICHUH, COIEP-
KATEeNFHOM YacTH OTuYeTa €CTh HEJOCTAaTKHU; paboTa BBIMOJHEHA CaMOCTOSTENbHO, MPHUCYTCTBYIOT COO-
cTBeHHbIE 00001IeHNs1. OOyUarouiics Ipy 3alUTe OTYETHBIM MaTepHaIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (neyoosnemeopumensvro): ohopMiIeHnEe pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WJTU CJIEJIaHbl HETPABUIIbHBIE BHIBOJIBI 1 00001eHHs. O0yJaromuics He CMOT 3al[UTUTh OTYETHBIC MaTe-
pHAaIIbI U TIOSICHUTD MPEICTABICHHBIE TaHHEIE.

7.3. TunoBbie KOHTPOJIbHbIC 3aJaHUS WJIH MHbICe MaTePHAJIbl, HEOOXOAMMBbIE I OLEHKH
3HAHUI, YMEeHMIi, HABBIKOB M (WJIM) ONBITA AeATEJbHOCTH, XapaKTePHU3YIOIIMX 3Tanbl popMuposBa-
HHMS KOMIIETEHIIMI B Npouecce 0CBOCHUs1 00pa30BaTe/JIbHOM NPOrPaMMbl

Bonpocskl k 3k3aMeHy (IPOMeKYTOUHBIH KOHTPOJIb)

1. ATOMHO-MOJEKYJSpHOE YUeHHE. XUMHUECKUE JIEMEHTHI U MPOCThIE BEllecTBA. 3aKOH ABOTajpo

Y 3aKOH 3KBHBAJICHTOB.

CocraBHble 4acTu aTOMa, UX 3apsa] U Macca. Y paBHeHue [lnanka.

3. JIBoiicTBeHHas mpupoa cBeTa. KopmyckynsipHO-BOHOBOM Myanu3M. Y paBHeHue ae-bpoiims. [To-
HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpenunrepa. ColicTBa BoiaHOBOM (pyHKIMH. COOT-
HoIlIeHUe HeompeneneHHocTe ['eizendepra.

4. KpaHTOBO-MeXaHUYeCKOe OOBSICHEHHE CTpoeHue aroma. KBaHTOBbIe 4YHcha, UX (U3MUECKHi
cMbIci. AToMHBIe opOuTanu. OmHodnekTpoHHble aToMbl. [Ipunamnun Ilaynu, npaBuno Xynaa. [lo-
CJIEI0BATEIILHOCTh DHEPIETUYECKUX YPOBHEN B MHOI'ODJIEKTPOHHBIX aTOMax.

5. CoBpemennbie GopmynupoBku [lepuonnueckoro 3akoHa. CTpyKTypa MEPUOIUIECKON CHCTEMBI.
M3MeHeHne CBOICTB 2JIEMEHTOB B MEPUOJMYECKON CHCTEME (BEpPTUKaJIbHAas U TOPU30HTAJIbHAS

N
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24,

25.

26.
27.
28.
29.

30.
31.
32.

33.

34.

NEPUOANYHOCTB).

[lepromuyeckas CHCTEMa M €€ CBS3b CO CTpoeHneM aToMoB. [Ipasuio Kieukosckoro. S-, p-, d-, u
f- anemMeHThI.

Pannycel aToOMOB M UX W3MEHEHHUE B nepuogax u noarpynmnax. oHHble paguychl U 3aBUCUMOCTb
UX OT 3JIEKTPOHHOI'O CTPOEHHUS U CTEIEHU OKHUCIICHMS. MI3MEHEHHE KHCIIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUH 10 MEPUOIAM U IPYIIIAM.

WcTopus pa3BUTHA 3JE€KTPOHHBIX NIPEACTaBICHUN 0 XuMuuyeckoil cBa3u (teopust Koccens u Jlpro-
uca). loHHast 1 KOBaJIeHTHAsI CBSI3U.

HarnpaBieHHOCTh M HACBIIIAEMOCTb KOBAJIECHTHOM cBs3u. llomsipHas koBaneHTHas cBsa3b. Ilomspu-
3yEMOCTb.

NoHHas CcBA3b Kak KpalHUN Cilydail ITOJISIPHOM KOBAJCHTOW CBsA3U. HeHnampaBileHHOCTb U HEHa-
CBIILIAEMOCTb NOHHOM CBSI3H.

KpuBas noreHuumanbHON 3HEpruu Mosekyia. OCHOBHBIE MOJOKEHUS METO/a BAJIECHTHBIX CBSI3EH.
BasieHTHOCTH aTOMOB 3JIEMEHTOB € IO3ULIUUA METO/A BAJICHTHBIX CBA3EH.

Teopust rubpunuzanun. 3arnonHeHne THOPUAHBIX OpOUTANEH HEMOCICHHBIMH TTapaMy JJIEKTPO-
HOB.

OO0pa3oBaHne KPaTHBIX CBSA3EH G- U T — CBSI3H, HX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJIEKYJT
N, u CoH4; CHy, NH3, H,0.

XapakTepUCTUKU XUMHUYECKON CBSI3U: JUIMHA U DHEPI'Usl, BAJICHTHBIA YTOJI.

OcHoBHbIE MOJOXKEHUS MeToa MoIeKyIsipHbIX opoutaneit (MO JIKAO). ®opma paznuunsix MO.
MO 1ByXaTOMHBIX MOJIEKYJl 3JIEMEHTOB BTOpOro nepuoaa. OObSICHEHHWE MarHUTHBIX CBOWCTB
JIBYXaTOMHBIX YaCTHLI.

MO nByXaTOMHBIX MOJIEKYJ aTOMOB TIepBOTO Tiepuoaa. [lopsinok cBsizu.

JloHopHO-akuenTopHas cBsi3b. BoopoaHas cBA3b.

Kunkoe cocrostnue. BinusHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

PaszbaBnenHbie pacTBOpHI HEdNEKTpoauToB. OcMoTHUYeCKOe NaBieHue. Y paBHeHune Bant-I'odda.
JlaBjieHrEe HAChIILIEHHOr0 NIapa HaJ pacTBopoM. 3akoH Payns. Temneparypsl KUIEHUs] M KpUCTa-
mu3aimu. Kprockomnus v 30yIIHOCKONHS.

Teopus snexTponutTryeckoil aucconuanuu Appenuyca. Poiabs pactBoputens B mpolecce pacnaja
JIEKTPOJIMTA Ha MOHBL. J{ManeKTpuueckass NpOHULIAEMOCTh M MOHU3UPYIOIasi CIOCOOHOCTh pac-
TBOPHUTES.

Cnalble U cuibHbIE 3JEKTPOIUThI. CTENeHb IUCCOLUAINN U €€ CBA3b C U30TOHMYECKUM K03 du-
LIHEHTOM.

3akoH nedcTBUs Macc U pacTBOpbl. KoHcTaHTa qucconuanuy ciaaObIxX 3JIeKTPOJUTOB. 3aKOH pas-
Oasiienuss OctBaibaa. BinsHue 0HOMMEHHOrO MOHA Ha JHUCCOLMAILIMIO CIA00r0 AJIEKTPOJIUTA.
CryneHuaTas 1uCCOLMALINS.

CocTosH1E 37eKTPOIUTOB B pacTBope. oHBI U HeauccounupoBaHHble MoJieKynbl. Koaddunnent
akTuBHOCTH. [ToHsATHE 00 NOHHOI cuile pacTBOpa.

HNounble peakuun. Y CIOBHS CMEIIEHUSI MOHHOTO paBHOBecHs. [Ipon3BeneHrne pacTBOPHUMOCTH.
DNEKTPOIUTHUECKAS JUCCOLMALUS MOJIEKYJT BO/bl. FIOHHOE TPOU3BENEHNE BOBI.

Bomopoansriit mokazarens. CriocoObl onpenenenus pH. KucioTHo-ocHOBHBIE HHIUKATOPHI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTh OT KOHIIEHTpanuu, teMineparypbl. KoHcranTta
TUAPOIN3A.

Pasnnunsle ciydan runponusa. [Ipumepsr.

CoBpemMeHHbIE TEOPUU KUCIOT U OCHOBaHUU.

BakHeimme OKHCIUTENN W BOCCTaHOBUTENN. VI3MEHEHHE OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB B MIEPHOJAX U MOArPYyIIaX.

CocraBieHrue ypaBHEHMH OKHCIHUTEIbHO-BOCCTAHOBHUTENBHBIX peakuuid. Knaccugpukamus okxwc-
JINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINN. BhIUNCIEHNE XUMUYECKUX SKBUBAJIECHTOB OKUCINUTENS U
BOCCTAHOBUTEIIA.

BinsiHue teMrepaTypbl, KOHIIEHTPALMM PEAreHTOB, UX MPUPOJbI, CPENbl U APYIUX YCIOBHM Ha
IIPOTEKAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX IIPOLEcCOB. YpaBHeHus Hepucra. Mcnonb3oBa-
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36.

37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54,

55.

56.
S57.

HUe TalbJIMIl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTCHIIMAIOB IS PELICHUsT BOIIPOCa O BO3MOXK-
HOCTH ITPOTEKAaHUS PEAKLINH.

CocTaB KOMIUIEKCHBIX coeluHeHui. CTpoeHre KOMILJIEKCHBIX coequHeHui. M3omepus.
TepMonnHaMuyeckas cucreMa. 3aKOH COXPAHEHUs SHEPruu. BHYTpEeHHsIsI SHEprus U dHTAJIbIINA.
OK30- U SHIOTEPMUYECKUE peakUU. TepMOXUMUYECKUE YPaBHEHUSI.

3akoH ['ecca u ciencrBus u3 Hero. [Ipumepsl.

Onranenus oOpasoBanus. CtaHmapTHble cOCTOSHUS BemiecTB. CTaHAapTHAs SHTAIBIUS 00pa3o-
BaHU U CTOPAHHUS.

Makpo- u MukpococtosiHus. BepositHocTs coctosinus. [Tonarue 06 sutponuu. CranaapTHas >H-
Tponus. Mi3MeHeHne SHTPONINHU B Pa3IMYHBIX MPOLIECCAX.

[Tonsatue 06 >neprum I'mb0ca, ee M3MEHEHHH KaK MEpbl peakMoHHOW crocobHoctu. Kpurepuit
COMOIIPOM3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OOparumbie 1 HeoOpaTUMBbIE MpoIecChl. [ OMOreHHbIE U TeTeporeHHble paBHOBecHs. KoHcTanTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOr€HHBIX CHCTEMAX.

Koncranra paBHoBecus. CBsi3b KOHCTaHTbl PAaBHOBECHUSI CO CTaHIApTHBIM M3MEHEHUEM SHEPruu
I'uG6ca.

[Tpunnun Jle-Illarense. BimstHue TemiepaTypsl, AaBICHUS W KOHLICHTPALIMM PEarcHTOB HA paB-
HOBECHE.

OnemeHTapHble U HedneMeHTapHble peakiuu. Knaccuduxamus peaxnuil. CKOpocTh peakuuil B
TOMOT'€HHBIX U T€TEPOr€HHbIX CUCTEMAX.

@daxTOopHl, BAUSIOLUINE HA CKOPOCTh peaKklUU. 3aKOH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MounekynsipHOCTb U OPANOK peakuuu. I1opsAnok HeaneMEeHTapHBIX PEaKLIAM.

3aBUCUMOCTb CKOPOCTH peakLuu OoT TeMieparypsbl. [loHsaTue 06 akTHUBHOM KOMILIEKCE. DHEprus u
SHTPOIUS AKTUBALUU.

OOmue cBolicTBa pacTBOPOB. PacTBOphl Kak MHOTOKOMITOHEHTHBIE cucTeMbl. Kiaccuduxarms
JIBYXKOMITOHEHTHBIX pacTBOpoB. [Iporecchl, conpoBoxkaaronme odpasoBaHue pacTBopoB. Coib-
BaTalus.

Pasnnunble BUIBI BEIpaXXEHNSI KOHLIEHTPALMKA PACTBOPOB U MX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KUAKOCTAX. 3akoH ['eHpu. BnusHue Ha pacTBOPpUMOCTh
IIPUPO/BI BEIIECTB, TEMIIEPATYPBI, AABJICHUSA. 3aKOH PacIpeAcICHUsI.

Homenknatypa u OCHOBHbIE THUIIBI KOMIUIEKCHBIX cOeAMHEHUH. Knaccudukanus KOMIUIEKCOB 1O
BHUJly KOOPJAUHUPYEMBIX JINTaH/IOB.

KBantoBo-mMexannueckue Teopun 0Opa3oBaHUsI KOMIUIEKCHBIX COEAMHEHMH. MeToJ BaleHTHBIX
cBasel. [lonsaTue o Teopuy KpUCTAIIINYECKOTO TOJIA.

Nonun3anus KOMIUIEKCHBIX CO€IMHEHUH B pacTBope. KOHCTaHTa MOHM3alMN KOMIUIEKCHOTO HOHA.
XenatHbil 3¢ dexr. Tpanc-BausHue.

DNEeKTPOXUMHUYECKUN PNl HANPsDKEHUH MeTauioB. [ ansBanuueckue anemeHThl. DJIC raapBaHu-
YECKOI'0 JJIEMEHTA.

DNEeKTPOIN3 KaK OKUCIMTEIbHO-BOCCTAaHOBUTENbHBIN Mpoliecc. 3akoHbl dapanes. [IpakTudeckoe
3HA4YEHUE DJIEKTPOJIN3A.

DIIEeKTPOJIN3 PACIUIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Koppo3us metannos. MeToibl 3a1lIUTEl OT KOPPO3HH.

Buuer (oopazey) k 3k3ameny (IPOMeKYTOUHBIH KOHTPOJIb)

1. Ha3oBuTe KOMILICKCHBIE COCOAMHCHUS. I/ICHOHBSY}I BCINMYHUHY KHeCT., paCCQHTaﬁTC KOHICHTpa-

OUIO I/IOHa*KOMHJ'IeKCOO6pa3OBaTeJ'I$I " JIMTaHJ1a MOAYCPKHYTOI0 KOMIIJICKCHOT'O COCAMHCHUA B €TI0 0,1 M
pPacTBOPEC, a TAKKC CTCIICHL AUCCONHUAIIMN KOMIIJICKCHOT'O MOHA:

Ko[HA(SCN)4] Kyeer. = 5,9-10%%; Na[TiCly].

2. MaccoBblif coctaB MeiHOTrO Komuenana (B %): Cu — 34,64; Fe — 30,42; S — 34,94. YcranoBute

XUMHUYECKYIO (POpMYITY JaHHOTO COETUHEHHUSI.
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3. CocTaBbTe HOHHBIC M MOJICKYJIIpHBIC ypaBHeHUs ruaposu3a coiau NiCly. Paccuuraiite mist Hee
K., crenens ruaponusa h u smauenne pH B 0,01 M pactBope.

4. BeIUUCIATE MAacCy BOJBI i PACTBOPSIEMOTO BEIIECTBA (B T'), KOTOPhIE OTPEOYIOTCS [Tl IPUTO-
toBieHus 1 11 8%-noro pactBopa NazAsO, (mmotnocts npu 17 °C 1089,2 Kr/Mg).

5. MeTo10M HOHHO-3JIEKTPOHHOTO OanaHca (METOIOM IMoTypeakiinii) 3akonunTe ypasHeHnue OBP.
Paccuuraiite 9/1C 1 BBISICHUTE, MOXKET JIM 3Ta Peaklusl MPOTEKAaTh CaMOIIPOU3BOIBHO

MnO, + KBrO+ ... = MnO4 +Bry + ...

6. BeruucnuTe cuily TOKa MPH 3JIEKTPOIU3E BOJHOTO pacTBOpa Cyiabdara HaTpus, eciu 3a 1 4 mpo-
1ecca CyMMapHbI 00bEM BBIJICIMBIIMXCS Ta3000pa3HBIX MPOJIYKTOB aHOIHOM M KaTOJHOM MOJTypeaKIui
coctaBui 5,64 1 (H.y.). KakoBa mpu 3TOM Macca pa3inokUBIICHCS BOIbI?

Bornpocsbl K onpocy 1mo TeMam J1adopaTOpHbIX padoT (npumepst) (TEKYyIIHA KOHTPOJIb)

Pa3nen 1. rema 1.1.-1.2. JTaGopaTtopHas pabora Nel
«Ornpesenenne 3KBUBAJICHTHON MacChl HEU3BECTHOI'O METAJIa

1.®opmynupoBKa 3aKOHA COXPAHEHUSI MacChl M SHEPTUH, €r0 MAaTEMaTUUYECKOE BhIpaKEHUE.

2.®DopMynHpOBKa 3aKOHA COXPAHEHUS MACCHI.

3.®opMynUpoOBKa 3aKOHA MOCTOSIHCTBA COCTABA.

4.®opMynHpOBKa 3aKOHA KPAaTHBIX OTHOILLIEHUIA.

5.@opmMynupOBKa 3aKOHA SKBUBAJIEHTOB, €T0 MaTEMaTHUYECKOE BhIPAKECHHE.

6.01peneneHye MOHATHI: MOJIb BEILIECTBA, OTHOCUTEIbHAS MOJIEKYJIsIpHAsl Macca, MOJIsipHasi Macca.

7.0mpeneneHue MOHATHI: SKBHUBAJICHT 2JIEMEHTA, MOJSpHAs Macca SKBUBAJEHTa, Qopmyia Ui
pacuera MOJISIPHON MacChl IKBUBAJICHTA 3JIEMEHTA.

8.0mpenenenne MOHITHIA: SKBUBAJICHT BEIIECTBA, MOJIIPHBIA 00bEM 2KBUBAJICHTA ra3a.

9.®opmynsl Il pacyeTa MOJISIPHOW MAacChl SKBUBAJICHTa OCHOBHBIX (YETHIPEX) KJIACCOB HEOPraHH-
YECKUX COECIMHEHUM.

10.®opmynupoBKa 3aKk0Ha ABOTaIpo, CMBICI U BETUYHMHA YKciia ABOraapo.

11.®opmynupoBKa JBYX CIEICTBUN U3 3aKOHA ABOTajpo.

12.06beM, 3aHMMaeMbli JIIOOBIM T'a30M MPU HOPMAJbHBIX YCIOBUAX (H.y.). [IpuBectu 3HaueHus
JaBJIEHUA U TemrepaTypsl ipH H.y. B cuctemax CU u CI'CE.

13.Marematuueckoe BhIpakeHHe 00BEAMHEHHOTO Ta30BOro 3akoHa (ypaBHeHUs KiamnelipoHa).

14 Maremarnyeckas 3anuchk ypaBHeHUs: MeneneeBa — Knaneiipona.

15.ITonsiTHe MapuMaIbHOTO JaBJIEHUS ra3a. 3aKOH NapuuaibHbIX JaBieHui [lanbroHa.

16. BemtectBo coctout u3 menu u cepsl. M3 0,667 r atoro BemectBa nomydeno 0,556 r okcuga me-
mu(Il). Beraucnure MaccoByIO JOJIIO MEIM B BEMIECTBE M HAMAUTE €ro (GOpMyITy.

Pa3nean 1. rema: 1.3. Jlaboparopnast pabora No2

«OCHOBHBIE KJIACChl HEOPTAHMUECKUX COeAMHEHUH. KOMITIIEKCHBIE COeTUHEHUS
14041 RU?

2.IlepedncauTe CHMBOJIBI DJIEMEHTOB, HA3bIBAEMBIX IIEJIOYHBIC IJICMEHTHI.

3.IlepeunciuTe CHUMBOJIBI JIEMEHTOB, HA3BIBAEMBIX TaJIOTEHAMH.

4.TlepedncianTe CHMBOJIBI JIEMEHTOB, HA3bIBAEMBIX IIIEJI0OYHO-3EMEIIbHBIMH.

5.Kakue >meMeHTHI Ha3bIBAIOT HeMeTautaMu. [IpuBennuTe Bce UCKITIOYSHUS U3 CPOPMYITHPOBAHHOTO
MIpaBwIIA.

6.Kakue sneMeHTHl Ha3bIBatOT MeTaymamu. [IpuBenuTe Bce UCKIIOUEHUS U3 CHOPMYTUPOBAHHOTO
MIpaBwIIA.

7.Hdaiite onpenenenue okcuaoB. KakoBa creneHb OKUCIEHUS 00pa3yroMIero OKCU dJIEMEHTa B HU-
e nmpuBeaeHHbIX okcuaax: Cr,O7, TiO2, H,O,, KO,? Ha3oBuTe 3TH OKCHIBI, TPUBEIUTE UX IpadruuecKue

bopmyIIbI.

1.IToHgTHE XUMHYECKUN diieMeHT. YTO 0O3HAYaAET 3aIIUCh
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8.JlaiiTe onpeneneHusi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecoJeoOpa3yomux okcuaos. [1pu-
BEJUTE T10 /IBa MpUMepa Kaxaoro Tuna okcuos. [IpuBeaure ux rpapudeckue Gopmysibl.

9.[aiiTe omnpeneneHre OCHOBAaHUMN C TOUKH 3PEHUS TEOPUH IEKTPOJIUTUUECKON Juccounanuu. Yro
HA3bIBACTCS KUCIOTHOCTHIO OCHOBaHUN? Kakuie OCHOBaHUS HA3bIBAIOTCS IIeT04aMu?

10./laiiTe ompenencHue KUCIOT C TOYKU 3PECHUS TECOPUH IJICKTPOIUTUYECKOW aUccoranuu. YTo
Ha3bIBAETCSI OCHOBHOCTHIO KucioT? [IpuBeaute mo ogHOMY NMpUMEpPY KHUCIOPOJCOAEPKALUX U OecKuc-
JIOPOJIHBIX KHCTIOT, JAWTE UX CUCTEMATHUECKOE U TPAIUIIMOHHOE HA3BaAHUSI.

11./laiiTe onpenesieHUE CPEAHUX COJICH C TOUKU 3PEHUS TEOPUHU DIICKTPOJUTHUUECKOHN T CCOLIMAIIAH.
UeM OTIMYAOTCS OT HUX KUCIBIE W OCHOBHBIE conu? [IpuBeanTe mo qBa mpuMepa KHCIBIX ¥ OCHOBHBIX
coneil, Ha3oBute ux. [IpuBenure ux rpadpuyeckue GopMyIbl.

12.[1aiiTu onpeiesieHUe ABOMHBIX U CMEIIaHHBIX coJied. [IpuBenuTe 1o aABa mpuMepa Kaxaoro TUIa
3THUX coJiel 1 Ha3oBUTe uXx. [IpuBeanrte ux rpaduueckue GopMyIbl.

13./laiite ompenenenue moHsTus rpaduueckort Gpopmynsl coequnenus. [IpuBenute rpaduueckue
dbopmynsr coequnennii: VOSO4, CrOHSO3, HBrO,, CaHPOQO,. K kakum kiiaccaM OTHOCSITCSI 3TH COEJIH-
HEHUS, TaliTe X TPATUIIMOHHBIC Ha3BAHUS.

14.JlaiiTe ompezneneHue MOHITHUS CTEIIEHb OKUCIICHUS dJIEMEHTa B coequHeHHH. PaccuuTaiite cre-
TIEHH OKWCJIEHHS 3JIEMEHTOB B coemuuenusx K,Cr,07, HiPOs, SiOs7, Cry(S0y)3, maiite ux TpagUIMOH-
HbIC HAa3BaHMUSI.

15.Metadochopras u opropochopHast KHCIOTHI — HA YTO YKA3bIBAIOT MCIOIH30BAHHBIC MTPHCTAB-
ku? [IpuBeaure rpaduyeckue GopMyIbl STUX KHCIIOT.

16.ITpuBenure oObuHBIC U Tpaduueckre GOPMYIBI XJIOPCOACPIKAMUX KUCIOT, COOTBETCTBYIOIIMX
CIIEYIOIIMM CTETIeHsIM OKHCIeHUs xopa: -1, +1, +3, +5, +7. [IpuBeauTte TpaauIliOHHbIE HA3BAHUS STUX
kucioT. Ha 94To yKa3pIBalOT MCIOJIb30BAHHEIC B HA3BAHUSIX OKOHYAHUS?

17. CocraBbTe MOJEKYJISIPHBIE U MOHHBIE YPaBHEHUS PEaKIUil, C TOMOIIbIO KOTOPBIX MOXHO OCY-
IICCTBHUTH CIICIYIOIINE TPEBPALICHHUS:

S—)SOz—)SO3—)H2804—>CFOHSO4—)N3.QSO4—)N&H804

18 HazoBuTe KOMIUICKCHBIC COCTMHEHUS. YKAKHUTE 3aps]] KOMIUIGKCHOTO MOHA, CTCIICHb OKHUCIIC-
HUS U KOOPAMHAIMOHHOE YHCIIO MOHA-KOMITJIEKCOO0pa30BaTes, a TakXKe JIEHTaTHOCTh JIUTAHIOB.

Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH),(H20),]

19.3anumuTe ypaBHEHHUE PEakIui B MOJICKYIApHOM U HOHHOM Bujie: Crp(SO4); + BaCl,—

Pa3znen 2. tema: 2.1. JlabopaTopnast pabota No3
«CTpoeHue aTromMa U EpUOANYECcKas cucTeMa XuMuueckux ainemenToB .M. MenneneeBa»

1.Monens bopa crpoenust atoma. [loctostnnas Punbepra, ee urciieHHOE 3HaYEHUE.

2.IlonsTue opOuTas.

3.®u3nyeckuil CMbICI U 3HAUEHUS, IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®u3nveckuil CMbICT M 3HAYSHUS, IPUHIUMAaeMble OPOUTAIbHBIM KBAHTOBBIM YHCIIOM.

5.Bua anexTpoHHBIX 0051akoB (OopOuTanei) U COOTBETCTBHE MEXKY YUCIEHHBIMH U OYKBEHHBIMU
0003HaYEHUSIMU OPOUTAILHOTO KBAHTOBOT'O YUCIIA.

6.DU3NYECKUIl CMBICII U 3HAYEHHUS, MPUHUMAEMbIE MAarHUTHBIM KBAHTOBBIM 4YHMCIOM. CBSI3b 3THX
3HAYEHHH ¥ 4Kcnia S-, P-, d- u f-opOuraneii.

7.®u3znyecKnuil CMBICT U 3HAUEHUS, IPUHUMAEMble CIUHOBBIM KBAHTOBBIM YHCIIOM.

8.YcioBHas 3alnuCh YPHEPTETUUYECKOM TMarpaMMbl MHOTORJIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U (PU3NUECKHUI CMBICT IPUHLIUIIA MUHUMYMa SHEPTHH.

10.®opmynupoBka u puznyeckuit cmpica npuHuuna [aymm.

11.®opmynupoBka u pu3nuecKuil CMbIC MpaBuia XyHaa.

12.®opmynupoBka npasuia KiieukoBckoro.

13.Yto Ha3pIiBaeTcs SIEKTPOHHOW KoHpurypamueit aroma? [lpuBenuTe MOJHYIO 3JIEKTPOHHYIO
KOH(UTypalmio aToMa 3JIeMEHTa C 3apsaoM sipa S1.

14.PaccunrtaiiTe MaKCHMaIbHOE YUCIIO AJIEKTPOHOB, KOTOPhIE MOT'YT HaXOAUThCsA Ha 3P u 5f opOu-
TaJsIX.

15.ITpuBenute coBpemennyto popmynuposky [lepuoanueckoro 3akona J[.M.Menneneena.
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16.0npenenenue u GpU3MUECKUI CMBICI MOHATHIA: 3()(PEKTUBHBIN 3aps] Aapa, MOCTOSIHHASA SKpaHH-
pOBaHUSI.

17 Ilonstust paguyca aroma u noHa. Kak usmeHsieTcsi pauyc 4acTULbI PU TIEPEXOE: aTOM — €ro
MTOJIOKUTEIBHO 3apsKEHHBIA HOH, aTOM — €r0 OTPULIATENIBHO 3apSKEHHBIN HOH?

18.Kak 1 mouemy U3MEHSIIOTCS paguyChl aTOMOB IIPU NIEPEMEILIEHUH BOJIb IEPUOIa CIeBa HAIIPaBO
U IIpU NIEpEMELICHUH CBEpXY BHU3 BJIOJIb TJIABHBIX U TOOOYHBIX HOArpyIn?

19.0mnpenenenrie MOHATUS SHEPTHS MOHU3ALNH, SAMHUIIBI €€ U3MEPEHUS U XapaKTep €€ U3MEHECHUS
B [IEpUOJAX U Tpynnax.

20. OnpeneneHne MOHATHS YHEPTHS CPOACTBA K AJIEKTPOHY, SAMHUIIBI €€ U3MEPEHUS U XapaKTep ee
W3MEHEHUS B IEPUOJAX U TpyMIax.

21.IMonsiTre U GU3HUECKUN CMBICT SJCKTPOOTPUIIATEIILHOCTH JIEMEHTOB TI0 Maimukeny. EquHuIs!
€€ U3MEPEHUs U XapaKTep U3MEHEHHUs B IEpUOJaX U rpymmax.

22.0OTHOCUTENBHBIE JEKTPOOTPUIIATEIBLHOCTH 10 [10JIMHTY: Kak OIEHUBAIOTCA U 3aKOHOMEPHOCTHU
M3MEHEHUS UX 3HAaYEHUH B IEPUOJIAaX U IPYIIIAX.

23. Harumute 37eKTPOHHBIC CbOpMyJII)I HIZ)I/IBeIleHHI)IX HIKE HOHOB. K ceMeNCTBY KakuX 3JIEMEHTOB
OTHOCSITCS aTOMBI 9THX HOHOB? Sn°*

Pa3nen 3. rema: 3.1. JIaboparopnast pabota Nod
«JHEepreTHKa XUMHYECKUX TPOIIECCOBY

1.Omnpenenenre MOHATHS TEIIIOBOK AP (HEKT peaKilii.

2.1lepBbIii 3aK0H (Haya0) TEPMOJAMHAMUKH, €M0 MAaTEMaTUUYECKOE BBIPAKEHUE M 3aIUCh JJI U30-
OapHBIX MPOIIECCOB.

3.0npeneneHne M30TEPMHUUECKUX, M30XOPHBIX M M300apHBIX MporeccoB. MoauduKamuy 3anucu
MaTEMaTHYECKOT0 BhIpaKeHHsI 1-To Hauana TepPMOJUHAMHUKY B 3THX TPeX CIydasx.

4.]laliTe onpeeneHNe YHTAIBITNHI, YHI0- U IK30TEPMUUYECKUX TporieccoB. OOBSICHUTE B3aUMOCBSI3b
o0o3HaueHui TermoBoro 3gdekra Q u AH.

5.0mnpeneneHue MOHATUS TEPMOXUMHUYECKOE ypaBHeHUe. Kakue yciioBUS Ha3bIBalOTCSl CTaHIApPT-
HbIMU?

6.0mpeneneHye MOHATUS SHTAIBIIMK 00pa30BaHUs, €IMHULIBI U3MEPEHUs. 3HAUEHUS SHTAIIBIIUN 00-
pa30BaHUs MPOCTHIX BEILECTB.

7.3akoHa ['ecca. Maremarndeckoe BeIpakKeHHUE ClIeICTBUSI U3 3akoHa ['ecca.

8.0nucanue MOHATUS SHTPOIIUM CUCTEMBI, €AMHUIIBI U3MEPEHUS.

9.Maremaruueckas Gopmyna Juisi pacueTa U3MEHEHUS SHTPOIHUHU B MTPOLIECCE PEAKIINH.

10.0Onpenenenne MoHATHS U300apHO-M30TEPMUYECKOr0 MOTEHIMaNa peakuuu (3Hepruu ['udoca).
UYro orpakaer BenuuuHa 3Hepruu ['mdoca?

11.0npenenenne NMOHATHS cTaHAApTHON »Heprum I'mb6Oca oOpa3oBaHUs, €IUHMIBI 00pa30BaHMUA.
3HaueHus CTaHIapPTHBIX SHepruit I'm66ca oOpa3zoBaHMs MPOCTHIX BELIECTB?

12.Marematndeckas Gopmyiia Ui pacueTa U3MEHEHUsI N300apHO-U30TEPMUYECKOT0 MTOTEHIMAIa B
MIPOLIECCE peaKLUu.

13.CooTHOIIEHUS MEKAY SHTATIBIUUHBIM U SHTPONUUHBIM (PaKTOpaMH U HAIPaBJIEHHUE MPOTEKAHHS
XMMHYECKOHN PEaKIIuu.

14.Ilonste TepmoauHamMuueckoil ¢pynkimu. Ilepeuncnute uzBectHsle Bam TepmoanHamuueckue
GbyHKIUH.

15.Brruncnure TemnoBoit a¢ ekt peakiun BoccranosieHus 80 r Fe,O3 amomunHuem.

16.B03MOXHO 11 IIpU CTaHIAPTHBIX YCIOBHUX HoiydeHue aHuianHa 1o peakuun NH3ipy + CeHery =
C6H5NH2()K) + H2(r)?

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK W YPOBHEiHl c()OPMHPOBAHHBIX KOMIIECTCHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE- Onenka [Nosicnenus
TEHIUH
Bhicokuii «5» Teopernueckoe copepaHrue Kypca OCBOCHO MOJTHOCTHIO, BCE
(oTIMYHO) MIPElyCMOTPEHHBIE MPOrpaMMoi 00ydeHHUs yueOHbIe 3aJaHsl BbI-
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Orenka

Tlosicuenns

IIOJIHEHBI.

OO0yyaronuiicss JEMOHCTPUPYET CIIOCOOHOCTH 0OOOCHOBAHHOTO
BbIOOpa peareHTOB M UX KOJIMYECTBEHHBIX COOTHOIICHUH, (a3z0oBOro
COCTOSIHMS 1711 ONITUMAJIBHOTO MPOBEAEHUS XUMHUECKUX MPOLIECCOB.
3HaeT CBOMCTBA PA3IMYHBIX KJIACCOB XHMUYECKUX AJIEMEHTOB, CO-
€MHEHUH, BEUIECTB W MAaTE€pUalOB. YCHEIIHO MPUMEHSET 3HAHUSA
OCHOBHBIX 3aKOHOB XHMHH, CTPOCHHUS U PEAKLMOHHON CIIOCOOHOCTH
BEILECTB, MIPU U3YyYEHUU U AHAIN3€ MEXAHU3MOB XMMHYECKUX pEak-
LAH, TPOUCXOAAIIMX B TEXHOJIOTMYECKUX IIPOLIECCAX U OKPYXKAIOIIEM
mupe. CriocoOeH aHaau3upoBaTh U HCMHOJIb30BAaTh MEXAaHU3MBI XHU-
MUYECKHUX PEaKLUi, IPOUCXOAAIINX B TEXHOJIOTMYECKUX IpoLeccax
U OKpYXarolleM MUpE, MPOBOJIUTh aHAJIU3 MOJIYYEHHBIX JIaHHBIX, Je-
JaTh MpaBUJIbHbIE, HAYYHO OOOCHOBaHHbIE BBIBOABI. ['0TOB mpesyia-
raTb CBOM CIIOCOOBI pelIeHHs TOCTaBIECHHBIX 3a1a4. ['oToB paboTarh
KaK B KOMaHJI€, TaK U UHIUBUAYAJIbHO.

bazosuiit

«by»
(xoporo)

TeopeTtrueckoe cofiep)aHue Kypca OCBOCHO MOJIHOCTBIO, BCE
MPElyCMOTPEHHBIE MPOTpaMMOii 00ydeHHUsT yaeOHbIC 3aJaHHsI BbI-
MOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMHU.

OOygarommiicst crocoOeH MPOBOAUTH BBIOOP HEOOXOIUMBIX
YCIIOBUHM MIPOTEKAHUS PEAKIIHil, 3HACT CBOMCTBAX Pa3NUYHbBIX KJIACCOB
XUMHYECKHX 3JIEMEHTOB, COCMHEHUH, BEIIECTB M MaTEPUAIIOB, CIIO-
coObI BIUSHUS HA XUMHUYECKUN MPOIECC C LIETBI0 €ro YCHIICHUS WU
octaHoBKU. OOyuarouuiicss crocoOeH HCI0JIb30BaTh OCHOBHBIE 3a-
KOHBI XUMHUU JJISl pelIeHus MpoQecCHOHANbHBIX 3a7ad, Ha OCHOBE
3HaHWI O CBOMCTBaX M CTPOCHUH BEIIECTBA MPOBOAMUT MOAOOpP pea-
IeHTOB, CIOCOOEH AaHaJIM3UPOBaTh U MCIOJIb30BATH MEXAHU3MBbI XH-
MHUYCCKUX peaKHHﬁ, IPOUCXOAAIINX B TEXHOJOTHYCCKUX MpoHeccax
U OKpYXKAroIlleM MUpe

[Toporosslii

«3»
(ynoBnerBopu-
TEJIHLHO)

TeopeTtnueckoe copepkaHHe Kypca OCBOCHO YAaCTUYHO, 0OJIb-
IIMHCTBO MPEIYyCMOTPEHHBIX MpOrpaMMoil 00ydeHusl yaeOHBIX 3aja-
HUHU BBITIOJTHEHO, B HUX UMCIOTCA OIINOKH.

OOyyaronuiicss MOXET O], PYKOBOJCTBOM OCYIIECTBISTH BBI-
OOp ONTHUMAaNbHBIX YCIOBHUH NMPOTEKaHMs PEAKIUI M BO3MOKHOCTU
BIIMSIHUSI Ha CMEUIEHUE XMMHYECKOTO PAaBHOBECHS, C LEIbIO YBEIIH-
YEHUS BBIXOJIa MPOAYKTOB peaklUy. 3HAET CBOMCTBAa Haubosee Bax-
HBIX KJIACCOB XMMHUYECKUX 3JIE€MEHTOB, COCIMHEHH, BEUIECTB U Ma-
tepuanoB. Croco0eH Mo/ PYKOBOJICTBOM HCIIOJIb30BaTh OCHOBHBIE
3aKOHBI XUMHUU JUIS PEIIeHUs MPOPECCHOHANBHBIX 3a/1a4, HA OCHOBE
3HAaHWI O CBOMCTBaX W CTPOCHUH BEIIECTBA MPOBOAMT MOAOOpP pea-
TE€HTOB

Huzkuit

«@»
(HEYTOBIETBO-
PHUTEIIBHO)

TeopeTtnueckoe cofepxaHue Kypca HE OCBOEHO, OOJIBITMHCTBO
NPEIYCMOTPEHHBIX MPOrpaMMOi 0O0ydeHus: y4eOHbBIX 3afaHuil 0o
HE BBINOJIHEHBI, JINOO cojepaT rpyOble OMMOKM; JAOMOJIHUTENbHAS
caMocCTosiTeNIbHasT paboTa HaJl MaTepuajioM HE MpHBeJIa K KaKOMYy-
100 3HAYUTENILHOMY IMOBBIILIEHUIO KaueCTBA BBITOJHEHHS yUEOHBIX
3aJlaHUN.

OOyuaromuiicss He 3HAE€T OCHOBHBIX 3aKOHOB XMMHH, CTPOCHHUE
BEUIECTB, IPUPOY XMMUYECKON CBSI3M M CBOMCTBA Pa3IMYHBIX KJlac-
COB XMMHYECKHX 3JIEMEHTOB, CO€AMHEHUM, BEIIECTB U MaTepUasoB,
IJIOXO MPENCTaBIsIET BO3MOXHOCTh MX HCIIOJIb30BaHUs IIPHU NPOBE-
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Yposens chopmu-
POBaHHBIX KOMIIE- OmueHka INosicHeHus
TEHUUHN

JICHUY BBIYUCIICHHUH 10 ypaBHEHHUM peakuuid. He umeer, mu6o numeer
cy1abble MPEeACTaBICHUS O CTPOCHUM BEUIECTB U UX XMMHUYECKOH aK-
TUBHOCTH, O CIIOCO0ax IMpeBpaIleHUs] OJHUX BEIIECTB B JIPYTrHe, HE
BJaJIee€T METOJaMM BbIOOpA ONTUMAJIBHBIX YCIOBUI MPOTEKAHUS pe-
aKIMI ¥ BO3MOKHOCTHU BIIMSHHUS HAa CMELICHUE XMMUYECKOIO PaBHO-
BECHs, C LEJIBIO YBEJIMYECHHs BBIXO1a IPOAYKTOB peakuuu. He crioco-
OeH mox0oupaTh PeareHThl IS pelieHus: Npo(ecCHOHANBHBIX 3a/ad.
He Bnaneer HaBbikaMu O0OOOIIEHUS U OLIEHKH IOIYYEHHBIX PE3YIlb-
TaTOB MCCIICIOBAHU.

8. Meroguyeckue ykazaHusi AJ1sl CAMOCTOSITeIbHON padoThl 00y4yaromuxcst

CaMocTosiTenbHas paboTa CiocOOCTBYET 3aKpPEIICHUIO HABBIKOB PA0OTHI ¢ y4eOHOM U Hay4yHOMU JIH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIJIEHUIO0 TEOPETHUECKOro MaTepuasia, CIOCOOHOCTH MCHOJIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHBIEC 3aKOHBI B TPO(GECCHOHATBHON AeSITENbHOCTH.

CamocrosiTenbHasi paboTa BBINOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BPEMs MO 3aJlaHUIO0 U
IIPU METOMYECKOM PYKOBOJCTBE MPEMNo/IaBaTelsi, HO 0e3 ero HeMmoCPeACTBEHHOIO y4acTus (IIpHU YacTH Y-
HOM HEITOCPEICTBEHHOM Y4acTUU MPEnoaBaTesis, OCTAaBISAIOIEM BEAYIIYIO pOJIb B KOHTPOJIE 3a paboToM
CTYICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKaIaBpOB pa3HO0Opa3Hbl. OHHM BKIIOYAIOT B CeOsl U3yde-
HUE y4yeOHOH, HAyYHOH M METOJIUYECKOW JTUTepaTyphl, MaTEpUaIOB MEPUOIUIYECKUX M3IaHUH C IpUBIIe-
YEHHEM 3JICKTPOHHBIX CPEACTB O(PHUIIMANBHOMW, CTaTUCTUYECKOH, MEPUOINIECKON U HaydHOW MH(OpMa-
LUH.

B mponecce m3ydenus aucuuiuiHbl «Xumus» OakanaBpamu HampasieHus 18.03.01 «Xumunge-
CKasi TEXHOJIOTHSI OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU pabombl SIBISIFOTCS:

- IOATOTOBKA K ayJIUTOPHBIM 3aHATHAM (JIEKIHAM U Ja0OPAaTOPHBIM 3aHATUSIM) U BBIIIOJIHEHUE CO-
OTBETCTBYIOLIMX 3aJJaHUM;

- caMOCTOsITeNIbHasl padoTa HaJ OT/IEIbHBIMU TEMaMHU y4e€OHOW TUCUUIUIMHBI B COOTBETCTBHH C
y4eOHO-TeMaTUYECKHM IUIaHOM;

- IOITOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JEKIMOHHOIO THIA NpenojaBaTelb M3JIaraeT M pa3bsCHAET OCHOBHBIE, Hauboiee
CIIO)KHBIE TOHATHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMH TEOPETUYECKHE U NMPAKTHYECKHUE POOJIEMBI, JaeT
PEKOMEHIallMU Ha BHIOJHEHHE CAaMOCTOSATENIbHOM paboTHI.

B xoze nexmuit 00y4aronmmcs peKoMeH1yeTCsl:

- BECTH KOHCIIEKTHUPOBaHUE yUeOHOIr0 MaTepuana;

- oOpamaTh BHUMaHUE Ha OINpeAeIeHUs TOHATHH, POPMYIHMPOBKH 3aKOHOB M X MAaTEMAaTUYECKOE
BBIPAXEHUE, MOJIOKEHHSI, PACKPBIBAIOILNE COAEPKAHUE TE€X WM MUHBIX SBJICHHUM W NPOLIECCOB, HAYYHbIE
BBIBOJIbI U [TPAKTUYECKUE PEKOMEHAALINHU IO UX MPUMEHEHHIO;

- 33/1aBaTh MPENOJABATEI0 YTOUYHSIOIINE BOIPOCHI C LIEIBI0 YSICHEHUS TEOPETUUYECKUX MOJIOXKe-
HUM, pa3pelieHns CIIOPHBIX CUTyalui.

B pabounx KOHCHEKTax >KelaaTelbHO OCTaBJIATH IMOJI, Ha KOTOPBIX BO BHEAYIUTOPHOE BpeMs
MOXXHO CJIeJIaTh TTIOMETKH M3 Y4eOHO-METOAMYEeCKOro o0ecreueHus Il CaMOCTOsITEIbHOM paboThl 00Y-
YalOIIMUXCS, JOMOJIHAIOIIEr0 MaTepual MPOCIYIIAaHHOW JIEKIIMH, a TAaKKE IOMETKH, MOJAYEPKUBAIOLINE
0CO0YIO BaKHOCTb T€X WJIM MHBIX TEOPETUUYECKHUX MOJIOKEHUH.

Jlyis ycnemHoro oBinajieHust KypcoM HeoOXOMMO IMOCenaTh BCe JEKIUH, TaK KaKk TeMaTH4YeCKUui
MaTepuaj B3aUMOCBsA3aH MexXy co0oil. B cioyuasx mpomycka 3aHATUS CTYA€HTY HEOOXOIMMO CaMOCTOS-
TEJIbHO U3YYNUTh MaTepHall U OTBETUTh Ha KOHTPOJBHBIE BOIPOCH! IO IPOMYLIEHHONW TEME BO BpeMs MH-
JTUBUAYAIbHBIX KOHCYJIbTALUM.

BaxHoil yacThio caMoCTOATENBHON pabOThI SBISETCS YTEHHE y4eOHOW M HAyYHOW JHMTEpaTyphl.
OcHoBHast GyHKIMS yUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAaHUI, YMEHUH U HABBIKOB, KOTOPbIE
JIOJDKHBI OBITH YCBOEHBI OYAYIIMMU CHIEHUATIMCTAMH 10 TAHHOW TUCIUILIAHE.
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Omnpoc 1o Teme 1abopaTopHOit paboThl TPEACTABISIET COOOW OTBETHI HA MOCTABICHHBIC BOIIPOCHI
nepen 1abopaTopHoil paboToil u mocie e€ BblmoaHEeHUs. V3nokeHne B MUCbMEHHOM BHJIE€ PE3YJIbTaTOB
HKCHEPUMEHTA U TEOPETUUYECKOTO aHajH3a WM PEHIeHue 33Ja4M 1o onpeneiaeHHoi teme. Conaepxanue
MHIUBUAYAIBHBIX BOIIPOCOB 110 TeMaM JabOpaTOpHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY Oakaias-
POB IO OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIMOJIHEHUS MO3BOJISET MPEMOAABATENIAM CYyJUTh O XOJIe
CaMOCTOSITENIbHOM paboThl OaKanaBpOB B MEKCECCUOHHBIN MEPUOJT M O CTETIEHU MX MOATOTOBKH K 3K3aMme-
HYy.

[ToaroroBka K 9K3aMeHY MPEI0JIaraer:

- U3y4YEHHUE OCHOBHOM U IOIIOJIHUTEIBLHOM JINTEPATYypPHI;

- U3y4YeHHE KOHCIIEKTOB JICKIIHA;

- y4yacTHe B POBOJMMBIX KOHTPOJBHBIX OIPOCaAX.

9. llepevyenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, HCI0JIb3YeMbIX
NPH OCYLeCTBJIEHUH 00pPa30BaATEILHOIO NpoLecca Mo JUCHHUILINHE

JUisl yCTIEIHOT O OBJIQJICHUS TUCLMITIIMHOM MCIIONIBb3YIOTCS ClleAyIoIKe HH()OPMAIIMOHHBIE TEX-
HOJIOTUU OOyUYEHUS:

e [lpu npoBeneHMH JISKIMH HCHONB3YIOTCS MPE3CHTAlMU Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CAWTHI, HCIOIB30BAHUE BHICOMATCPHAIIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlabopaTopHble 3aHATHS IO JIUCUUIUIMHE IPOBOAATCS B CHEUUAIU3HPOBAHHOW YyueOHOM
ayJAUTOPUH.

JlaGoparopHble 3aHATUS [0 AUCLUILIMHE MPOBOJAATCS C MCIOJIb30BAHUE Pa3IMYHOrO J1abopaTop-
Horo obopyzaoBanus. Ha 3aHATUM B XUMHUECKOH J1abOpaTopuu 00y4aroLUiics 3HAKOMUTCS C Pa3IUUHBI-
MU BeLIECTBAaMH M IpUEMaMu pabOThl ¢ HUMU B 3aBUCHMOCTH OT HX arperarHoro COCTOSHUS, XUMHUYe-
CKOM aKTMBHOCTU U CTENEHHM TOKCUYHOCTH. YUUTCS MPABUWIBHO MOJb30BATHCSA Pa3IMYHON XMMHUYECKOH
MoCy0i, 000pyZI0BaHUEM H TPUOOpaMH. 3HAKOMHUTCS ¢ XUMUYCCKUMH U (DU3UKO-XUMHUYCCKHMH METO-
JlaMU aHaJIN3a BEILECTB.

B mpouecce u3ydeHHs] NUCHUIUIMHBI yYEOHBIMU UENISIMH SIBISIFOTCSI TMEPBUYHOE BOCHPUSTHE
y4eOHOM MH(OPMAIMK O TEOPETHYECKHX OCHOBaX CTPOCHMS, XMMHMUYECKOW AaKTUBHOCTH M IMPHHLUIAX
B3aMMOJICHCTBUS  PA3JIMYHBIX XMMHUYECKUX DSJEMEHTOB, COEJUHEHHWIl, BEIIECTB U MaTepuaios,
0a3MpYIOLINXCS HA OCHOBHBIX 3aKOHaX XUMMHU. [lanmbHelass BOSMOXKHOCTb MCIIOJIb30BaHUS ITUX 3HAHUH
B MNpOQEeCcCHOHAIbHONW JIEATENbHOCTH C TPUMEHEHHEM METOJI0OB MaTeMaTHYeCKOro aHajau3a H
MOJIETTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIEOBAHUS.

Jns nocTwKeHuss 3TUX Leleil MCHOJb3YIOTCS B OCHOBHOM TpaJWLIMOHHBIE HH(MOPMATHBHO-
pa3BUBAIOIINE TEXHOJOTHH OOYYEHUS C YYETOM Pa3IMYHOIO COYETAaHUs MACCUBHBIX GOpM (JIEKIus, ja-
OopaTopHOE 3aHSATHE, KOHCYJIbTAIMs, CAMOCTOSTENNbHAsI paboTa) U PENPOIyKTUBHBIX METOA0B 00y4eHHUS
(moBecTBOBaTENBHOE M3JIOKEHUE y4eOHOH HH(OpMAIU, 00BICHUTEIBHO-UILTIOCTPATUBHOE H3II0KEHHE)
1 71a00paTOPHO-NPAKTUYECKUX METOJ0B 00yUeHHMs (BBIIIOJIHEHNE UHIUBUIAYAIbHBIX 3aJJaHUi, 000D pe-
areHTOB U pacyeT ONTHUMAIBHBIX YCIOBUI MPOTEKAHHSI IPOLIECCOB).

VYHuBepcurer obecrieueH HEeOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTrpaMMHOI0 olecrede-
HUS:

®  ceMeHCTBO KOMMEpPUYECKUX ONEepallMOHHbIX cucTeM cemelictBa Microsoft Windows;

e oducHsIif naker npunoxxenuit Microsoft Office;

e [porpamMMHas cucTema A OOHapyEHHUsSI TEKCTOBBIX 3aMMCTBOBAHMN B YU€OHBIX U HAYYHBIX
paborax «AHTHIUTaruat.BY 3y,

e  JIByX- M TpEXMEpHAs CUCTEMa aBTOMAaTU3MPOBAHHOIO MPOEKTUpOBaHus 1 yepueHus AutoCAD.
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10. Onucanmne MaTepuaibHO-TeXHHYECKOI 0a3bl,
HEeO0X0AMMOM JI OCylIeCTBJIEHUSI 00PAa30BaTeJbHOI0 MPOLECCa MO AUCIHILIHHE

Peanu3zanus yaeOHOTO mporiecca OCyIeCTBISIETCS B CIICIUABHBIX yYEOHBIX ayJAUTOPUSIX YHUBEP-
CUTETa JIJIsl IPOBEICHUS 3aHATUI JIEKIIMOHHOTO THIIA, TAOOPATOPHBIX 3aHATUMN, TPYNTIIOBBIX W WHIUBHIY-
AJIbHBIX KOHCYJIbTAIIMA, TEKYIIET0 KOHTPOJISI ¥ IIPOMEXKYTOYHOH aTTecTanuu. Bee ayTuTopun yKOMIUICK-
TOBaHBI CICIHATU3UPOBAHHON MEOENbI0 W TEXHUYECKHMMH CpPEICTBAMHU OOYYCHHUS, CIYKAIIUMU IS
npeAcTaBieHUs ydeOHoN uH(opManuu Oonbinod ayautopuu. IIpm HE0OXOIUMOCTH O0O0yJaroITUMCS
npeJyIaraloTcss Habopsl IEMOHCTPAILIHIOHHOTO 000pyIOBaHUS U y4eOHO-HATIISAHBIX MOocoOui, obecnedn-
BaIOIIME TEMAaTUYCCKUE HWIUTFOCTPALINH.

CamocrosiTenpHast paboTa 00y4YaroNIMXCcsl BRIOTHSAETCS B CHCIHATU3UPOBAHHON ayJAUTOPHH, KO-
Topasi 00OpyZoBaHa y4eOHOW MeOeNblo, KOMIBIOTEPHONH TEXHHKOH C BO3MOXKHOCTBIO IOJKIIOYCHUS K
cetu «MHTEpHET» U 00ECTIEYeHNEM JOCTYIa B AIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIbHYIO CpEely
YTIITY.

EcTh momenienue a1 XpaHeHus: ¥ MPOQPIIAKTHIECKOTO 00CITY)KHBaHHS YI€OHOTO 000pYyTIOBaHHUS.

TpeboBanus K ay1uTOPUAM

HaumMmeHoBaHue crienMajgbHbIX TIOMEICHUN
1 TIOMETIEHUH JJIs1 CAMOCTOSITEIIFHON PabOTHI

OCHaLHeHHOCTb CHelHaIbHBIX TOMEICHUN
u HOMeH.[eHI/Iﬁ JJIA CaMOCTOSITCIIbHOM pa6OTBI

[lomenmienne Ui JEKIMOHHBIX 3aHATHH,
I'PYNIOBBIX U MHIAVUBUAYAIBHBIX KOHCYJIbTA-
AN, TEKyIIEeH U NPOMEXYTOYHOM aTTecTa-
LUN.

YueOHast ayauTopus Uil IPOBENCHUS 3aHS-
TUH JIEKIMOHHOTO THUIIA, TPYIIOBBIX U WHIH-
BUIYQJIbHBIX KOHCYJIbTAI[Mi, TEKYIIEro KOH-
TPOJISI ¥ TIPOMEKYTOUYHOUW aTTECTAIMU, OCHA-
IIEHHAs CTOJAMU M ayJAUTOPHBIMU CKaMbSIMH,
KOMILICKTOM HAarJISIIHBIX MMOCOOMH; TIepeHOC-
HOE MYJIbTUMEIUIiHOE 000pyAoBaHuE (HOYT-
OyK, 9KpaH, TPOEKTOD).

[Tomemenue s 1ab60paTOPHBIX 3aHATUN

VYyeOnble naboparopun (Xumuueckas jabo-
paropusi) JUIsl TPOBEJEHHsA J1abOpaTOPHBIX
3aHSATHA W TEKYIIEro KOHTPOJIS OCHAIlEHHAs
71a00paTOPHBIMU CTOJIAMHU U CTYJIbSIMM, IIKa-
bamu 1715 XpaHEHUsT PEaKTHBOB, KOMIUIEKTOM
yuyeOHO-HaITIAAHBIX ~MaTepuanoB, XHUMHYe-
CKOW TIOCYHOH W peakTHBaMH, HOHOMEPaMH,
7a00paTOPHBIMM  YCTAHOBKaMHM, BBITSXKHBIM
mkapom — 2 mrT.

IToMemieHusa A caMOCTOATEIbHOM pa6OTLI

[TomemieHue sl CaMOCTOSTENBHON PaOOTHI
00ydJaronuxcsi, OCHAIIEHHOE CTOJIAMU U CTY-
JBSIMU; KOMITBIOTEPHOU TEXHUKOW C BO3MOXK-
HOCTBIO ITOAKIIFOYCHHUA K CCTH «I/IHTepHeT» u
JOCTYTIOM K 3JIEKTPOHHOU HH(OPMAIIMOHHOM
obpazoBarenbHol cpeae YIJITY.

[Tomemenue s XpaHeHHUs U MPOQHUIAKTH-
YECKOT0 OOCTY>KUBaHUSI Y4eOHOTO 000py10-
BaHUs

Pacxonnrlie MaTcepualibl JId pEMOHTa H 00-
CIIy’)KHUBaHUA TCXHUKHU.

Mecra s XPaHCHUA O60py,[[OBaHI/I$I, XUMHU-
KaToB.
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