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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
(mpocuns — Ilonyuenune u nepepaboTKa MaTEpPUATIOB HA OCHOBE MPHUPOJHBIX U CUHTETHYECKUX MOJIHME-
pOB).

HopmatuBHO-MeTOIMUeCcKO# 6a30i 11t pa3paboTKu paboueil mporpaMmbl y4eOHOH TUCIMITITUHBI
«XHMHUSA» ABISIOTCS:

. @enepanbubliii 3akoH «O0 oOpasoBanuu B Poccuiickoin dexepanmmy», yTBEpKACHHBINA
npuka3zoM MunoOpHayku PD Ne 273-D3 ot 29.12.2012;

. [Tpuka3z Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBepX AE€HUU MOpSAKA
OpraHu3alMK U OCYLIECTBICHHUS 00pa30BaTENIbHON AEATENBHOCTU M0 00pa30BaTeIbHbIM IIpOrpaMMam
BBICILIEIO 00pa3zoBaHusl - IporpamMmaM OakajaBpuaTa, MporpaMmaM CIELHAIUTETA, IMPOrpaMMaM
MarucTpaTypsl.

. IIpukaz MuHucrepcTBa Tpyna M conuanbHOW 3amuTel Poccuiickoi denepanum ot
11.02.2021 Ne 60n «O6 yTBepkaeHUH mnpodeccruoHanbHOro cranaapta - 26.027 «CneuuajucTt mno
nepepadoTKe MOJTUMEPHBIX M KOMIIO3HLIIMOHHBIX MATEPHATIOB.

. [Ipukaz MuHucrepcTBa Tpyda M couMalbHOW 3amuTbl Poccuiickoit ®denepanum ot
12.10.2022 Ne 646H «O06 yrBepkaeHuu npodeccuoHansHoro crannapra - 23.041 «Cnequanuct no
TeXHOJIOTHH 1eJUTI0JI03HO-0yMasKHOT0 NIPOU3BOACTBAY.

. ®denepanbHblil TOCYJAPCTBEHHBIN 00pa30BaTENIbHBIM CTAaHAAPT BBICIIETO OOpa30BaHUS
(®IroC BO) mno wnampaBiaenuto mnoarotoBku 18.03.01 «Xumuyeckass TexHOJOTUs» (ypOBEHb
OakanaBpuaT), YTBEPXKICHHBIA MpuKa3zoM MunHcTepcTBa 00pasoBanus M Hayku PD Ne 922 or 7
asrycra 2020 r.;

. VY4eOHble MmuaHbl 00pa30BaTENIbHON MpOTrpamMMbl BbICIIErO0 00pa30BaHUS HaNpPaBICHUS
18.03.01 - Xumnueckas TexHosuorus (nmpoduis - [lonyuenue n nepepaboTka MaTepHaloB Ha OCHOBE
MPUPOJHBIX U CHUHTETUYECKUX IIOJIMMEPOB), MOJArOTOBKM OakallaBpOB IO OYHOM, OYHO-3a0UHOUN U
3a04HON (popmam oOyueHusi, ogoopeHHbie YueHsiM coBeToM YIJITY (mpotokon Ne 3 ot 16.03.2023),
C JOIOJHEHUSMH M W3MEHEHMSIMH, YTBEpP)KICHHBIMU Ha 3acelaHuu YdeHoro cosera YIJITY
(mporoxon ot 21.03.2024 Ne3).

OObyuenue no obpazoparenproit 18.03.01 - Xumudeckas texnonorus (nmpoduias - [lomydenne u
nepepaboTKa MaTepualloB Ha OCHOBE MPHPOJHBIX M CHUHTETHMUYECKHX IMOJMMEPOB) OCYILECTBIISETCS Ha
PYCCKOM SI3BIKE.

2. IlepeyeHb NJIaHUPYEMBIX pPe3yJILTATOB 00YUYeHHUsI N0 TUCHHUIJINHE, COOTHECEHHBIX € MJIaHUpYe-
MBIMH pe3yJbTAaTAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

[TnanupyemMbIMH pe3yiabTaTaMu 00yYeHHsI IO AUCLUIIUHE SBISIOTCS 3HAHUS, YMEHUs, BIaJJCHUS
W/WIM OMBIT JIEATENbHOCTH, XapaKTepU3YIOILUe 3Talnbl/ypoBHU (OPMUPOBAHUS KOMIIETEHIIMI U obecre-
YHMBAIOLIUE JOCTH)KEHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTENIbHON MPOTrPaMMBI B IIEJIOM.

Leab ocBoOeHMS TMCUMIVIMHBI — MOJyYE€HUE 3HAHUW O CTPOEHUU BEILIECTBA, MPUPOJE XHUMHUE-
CKOM CBSI3M M CBOMCTBAaX pa3iIM4HbIX KJIACCOB XUMUYECKUX DJIEMEHTOB, COEJUHEHHM, BEILIECTB U MAaTEpH-
aJIoB, U MpUOOpETeHHE MPAKTUUYECKUX HABBIKOB 110 U3YUYEHHUIO U XMMHUYECKOMY aHAJIU3y pa3NYHbIX Be-
LIECTB OKPYXAIOIIEr0o MUpa, MPUMEHEHNE MOJYYEHHBIX 3HAHUN JJI ONMCAHMS TEXHOJOTMYECKUX IpO-
L[ECCOB, MMPOUCXOISAIINX B OKPYKAIOIIEM MHUPE.

3agauu AMCHMILINHBI:

— 3QJI0KUTh OCHOBBI 3HAHUM O CTPOEHUM BEIECTBA, IPUPOJE XUMHUYECKON CBA3U M CBOMCTBAxX pas-

JIUYHBIX KJIACCOB XUMUYECKUX JIEMEHTOB, COEIMHEHNH, BEIIECTB U MaTEPUAJIOB;

— HAY4YHUTh UCIIOJIB30BATh OCHOBHBIC 3aKOHBI M 3AKOHOMEPHOCTH JJISI IPOrHO3UPOBAHUS U IIPOBE-
JEHUS] XUMUYECKUX IKCIIEPUMEHTOB;

— HAy4UTh NMPOU3BOJAMUTH aHAIU3 M 0OpabOTKY MOJYYEHHBIX pe3yJbTaToOB, UCIOJIb30BaTh MeEXa-
HU3MbI XUMUYECKUX PEAKLUH, IPOUCXOIALINX B TEXHOJIOTMUECKUX MPOLIECCAX U OKPYKAIOIIEM MUDE;



— YIeNUTh BHUMaHue (POPMUPOBAHUIO HAYYHOTO MBIIUICHHUS,

— pa3BUTh HaBBIKU PAOOTHI C XUMUYECKUMU BEIIECTBAMU, XUMUYECKOU MOCYA01, mpudopaMu 1
00opynoBaHUEM;

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

IIpouecc n3yyeHus1 TUCHUILVIMHBI HANIPaBJIeH HA popMuUpoBaHue ciaeaylonieii odmenpodeccu-
OHAJILHOI KOMIIETEHIIUM

OIIK-1 CnocoGeH wu3y4yaTh, aHAJIU3UPOBATh, HCIIOJIL30BATh MEXAHM3Mbl XUMHUYECKHUX PEAKIIUM,
MPOUCXOAAIINX B TEXHOJOTUYECKUX MPOIIEcCcCaX M OKPYKAIOIEM MHUPE, OCHOBBIBASCH HA 3HAHUSX O CTPO-
€HUU BEIECTBA, IPUPOJE XUMUYECKON CBSI3U M CBOMCTBAX PA3JIMYHBIX KJIACCOB XMMUYECKUX HJIEMEHTOB,
COCIMHEHM, BEIIECTB U MATEPUAJIOB.

B pe3yabTare uzy4eHnusi AMCUUNIMHBI 00YYAKO MM CS T0JI5KEH:

3HATh:

— OCHOBHBIE XMMHYECKHUE 3aKOHBI U 3aKOHOMEPHOCTU MPOTEKAHUSI XUMMUYECKUX IPOLIECCOB, B3aU-
MOCBSI3b COCTaBa, CTPYKTYPhI, CBOHCTB M PEAKIIMOHHON CIIOCOOHOCTH XMMHYECKHX BEIIECTB; O XUMUYE-
CKHMX CBOMCTBAaX OCHOBHBIX KJIACCOB COCIMHEHHI U METOJAaX UX MOJIYyYCHHUS;

yMeTh:

— HCIIOJb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHUSI XUMHMUYECKUX PEAKUUN MpU U3YYEHHH U
aHaJIM3€ COeIMHEHNH, BEIIECTB U MaTEpHAJIOB OKPYKAIOILIETr0 MUPa,;

— MPUMEHATh XMMHUYECKUE 3aKOHBI MPHU pa3paboTKe, aHaln3e, OMMCAHUU U MOJCIUPOBAHUU METO-
JIOB ¥ CIIOCOOOB TIOJTYYEHHUS U U3YYCHUSI ONOXUMHUUECKUX CUCTEM.

BJIA/IETh:

— HaBBIKAMU TMPOBEJEHUS XUMHYECKOTO SKCIEPUMEHTa, 0OpaObOTKH M ONMUCAHUS MOJTYYCHHBIX pe-
3yJIbTaTOB.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHas yyeOHasi AMCLUIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JUCLMIIMHAM Y4e€OHOTO IUIaHa, YTo
MO3BOJIsIET C(hOPMUPOBATH B MpoIecce OOydeHHs y OakajaBpa OCHOBHBIEC 00IIepodecCuoHaIbHbIC 3HA-
HUS ¥ KOMIIETEHIIMH B PaMKax BBIOpAaHHOTO Mpoduiast 1 npodecCHoHaIbHOI0 CTaHAAPTA.

OcBoeHME TaHHOU TUCIUIUIMHBI SBJSETCS HEOOXOIMMOM OCHOBOM UIsl MOCTEAYIOUIETO N3YUESHUS
mucuuruiiH OITOIT u HanucaHus BBIMTYCKHOM KBaNU(UKAIMOHHOM paboThI.

Ilepeuens obecneuusarowux, COnymcmeayouux u 0oecneyusaemvlx OUCYUNIUH
O06ecnieynBaroIe ConyTcTByIOUIMe ObecrieynBaemMble
1 O6m1as 1 Heopranudeckast Xumus | OpraHudeckas XuMus
2 AHanuTHueckas XuMus u pu3uKo-
XUMHYECKHE METOIBI aHAIN3a

3 HoBble TEXHOJIOTMY U MaTepUaIIbl

VYka3aHHbIE CBS3HM NUCHUIUIMHBI JAIOT OOy4YaroleMyCs CHCTEMHOE IMPEACTAaBIEHUE O KOMILIEKCE

u3ydaeMbIx guctumiinH B cootrBercTBUU ¢ OI'OC BO, uto obecneunBaeT TpeOyemblii TEOPETHUECKUN
YPOBEHB U MPAKTUYECKYIO HAMPABICHHOCTh B CHCTeMe O0yUeHUs U OyayIIei 1eaTeIbHOCTH BhITYCKHUKA.

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

OO011as TPyI0EMKOCTh TUCITUTLTHHBI

Bcero akanemunyecknx 4acos

Bun yae6HO# paboThI OYHO-3a04Hast
ouHas popma 3aouHas Gpopma (bopva
KonTakTHas padora c npenojaaBare- 52,35 10,35 16,35




JeM*:

nexuyu (JI) 18 2 6
npaktuueckue 3anarus (I13) - - -
naboparopusie paboTs (JIP) 34 8 10
WHBIE BUJIbI KOHTAKTHOW pabOThI 0,35 0,35 0,35
CamocrosiTesibHas padoTa 00y4aro-

— 91,65 133,65 127,65
M3y4eHHEe TEOPETUUECKOT0 Kypca 18 45 30
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 38 80 62
MOJITOTOBKA K KOHTPOJILHOM padoTe - - -
MOJIrOTOBKA K IPOMEKYTOUHOM aTTecTa-

- 35,65 8,65 35,65
Buj npomexyTO4YHOI aTTecTallNuU: IK3aMeH IK3aMeH IK3aMeH
O01asi TPY/10€MKOCTh 4/144

*KoHTakTHas paboTa OOy4arolmMxcs C IperojaBaTesieM, B TOM YHCIE C MPUMEHEHHEM IHCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUi{, BKIIFOYACT 3aHATHS JICKIMOHHOTO THIA, ¥ (MJIM) 3aHATHS CEMHHAPCKOrO THIIA, JAOOPaTOpHBIC 3aHATHSA, U (MJIH)
IPYIIIOBBIC KOHCYJBTAMHU, U (MJIM) HHAMBUIYAJIbHYIO paboTy o0ydaromerocs ¢ NpernoaaBaTesieM, a TAKkKe aTTeCTAllMOHHBIC
UCTIBITAaHUS POMEKYTOUHOM arTectauny. KoHTakTHas paboTa MOXXET BKIIOYATh HHbIC BHABI YU€OHOH eI TENbHOCTH, MPEay-
CMaTPHBAIOLIKE TPYIIOBYIO ¥ HHIMBHAYAJIbHYIO paboTy 00ydaromuxcs ¢ npenojaBaresieM. Yackl KOHTaKTHOI paOoTHl ompe-
nenstotes [lonoxxeHneM 00 opraHu3aluy ¥ IPOBEICHUH KOHTAKTHON PabOTHI MPH pealn3anud 00pa3oBaTeNbHBIX MPOrpaMM
BBICIIIEr0 00pa3oBaHus, yTBEpKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 roaa.

5. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aeiam)
€ YKa3aHHeM OTBeJeHHOr0 HA HUX KOJINYeCTBA aKaJeMHUYeCKUX YacoB
5.1. TpynoeMKocTh pa3aejioB JUCHUNIMHBI

ouHasi popMma 00yueHuUs

Bcero
Ne . | CamocrosATenpHaA
HaumenoBanue pasnena QuCHUIUIUHBL JI I13 | JIP | xoHTaKTHOH
n/m pabota
paboTsl
1 | BBeaenue B Kypc
BBenenne 1 OCHOBHBIE ITIOHATHSI U
1.1 A 05 | - - 0,5
onpeieIeHus
1.2 | dynpameHTaIbHBIC 3aKOHBI XUMHU 1,5 - 4 55 4
OCHOBHBIE KJIaCCHI HEOPTAaHUIECKUX
13 b P 1 | - | 4 5 4
COEIMHEHUN
2 | CTpoenne BemecTBa
Crpoenue aToma u repuoandecKas
2.1 | cucreMa XUMHUYECKHUX DJIEMEHTOB 2 - 2 4 6
JI.M1.MenneneeBa
XHUMHYECKas CBI3b U CTPOECHHUE IPO-
2.2 P p 3 - 2 5 8
CTBIX MOJICKYJI
23 CTpoeHue BeleCTB B KOHACHCUPO- ) ) ) 2
) BaHHOM COCTOSTHUH
3 BBejeHue B TeOprio XMuMHYECKHX MPOIECCOB
3.1 | DHepreTnka XUMHYECKUX MPOIIECCOB 1 - 4 5 4
CKOpOCTh XUMHYECKHNX PEaKIIUN 1
3.2 P pbeaKtt 1 | - | 4 5 4
XUMHUYECKOE PaBHOBECHE
3.3 | PacTBOpBI 4 - 8 12 11
4 DJIeKTPOXMMHUYECKHE MPOLECCHI




Bcero
Ne . | CamocTosiTenbHAS
HaumenoBanue pasnena quCUUILTMHBI JI 13 | JIP | KOHTaKTHOH
/T pabora
paboThI
OKHUCINTEILHO-BOCCTAHOBUATEIILHEIE
4.1 2 - 4 6 4
peaxiuu
4.2 | TanpBaHUYECKHE DIIEMEHTEI 1 - 2 3 4
4.3 | DnekTponm3 pacTBOPOB M PACILIaABOB 0,5 - - 0,5 2
4.4 | Koppo3usi MeTauioB 0,5 - - 0,5 2
HToro no pasenam: 18 - 34 52 56
[TpomMexyTodHas aTTecTanus X X X 0,35 35,65
Bcero 144
3a04yHasi popmMa 00y4eHHus
Ne | HaumMeHoBanue pasaena JUCIUILIH Eieany CamocrosTenpHas
- A J | II3 JIP | KOHTaKTHOM
/T HBI pabora
paboThI
1 | BBeaeHue B Kype
11 BBenenne 1 OCHOBHEIE ITIOHSATHS U i 3
"~ | onpenenieHus
1.2 | dynpameHTaNbHbBIC 3aKOHBI XMMUN - - 2 2 10
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
1.3 . p - - 2 2 10
COeIMHEHU
2 | CTpoenue BelecTBa
CrpoeHue aToMa U epuoindecKas
2.1 | cucremMa XUMHYECKHUX DIIEMEHTOB 0,5 - - 0,5 14
.M. MeHnneneera
XuMHYecKas CBA3b U CTPOEHHE IIPO-
2.2 p PO o5 | - - 05 14
CTBIX MOJICKYJT
23 CtpoeHue BelecTB B KOHJIEHCUPO- i i ) ) 4
' BAHHOM COCTOSHUU
3 BBeeHHe B TeOPHIO XUMHYECKHX MPOLIECCOB
3.1 | DHepreTuka XUMHYECKUX MPOIIECCOB | - - - - 8
39 CKOpOCTh XUMHUYECKUX PEaKIIUi 1 8
"~ | XUMHUYECKOE PaBHOBECHE
3.3 | PactBopsI 0,5 - 2 2,5 26
4 DJIEKTPOXMMHYECKHE MPOIECCHI
OKHCIUTETLHO-BOCCTAHOBUTEILHEIE
4.1 0,5 - 2 2,5 8
peaknuu
4.2 | 'anpbBaHUYECKHE DIIEMEHTHI - - - - 8
4.3 | DnekTponu3 pacTBOPOB U pacijiaBoB | - - - - 6
4.4 | Koppo3usi MeTaioB - - - - 6
HToro no pazgenam: 2 - 8 10 125
[TpomMexxyTouHast aTTecTanus X X X 0,35 8,65
Bcero 144
04YHO-3204HasA popMa 00yueHUs
Bcero
NQ o CaMOCTOHTCJ’ILHaH
HanmenoBanue pazaena JUCHUILTAHBL JI 113 JIP KOHTaKTHOM
/1 o pabota




Ne B CamocrosTeabpHas
3 HaumenoBanue pasnena AUCITUTUTHHBI JI 113 JIP KOHTaKTHOM pabora

paboThI

1 | BBeaeHnue B Kypc
1.1 BBe[[eHI/Ie 1 OCHOBHBIC ITIOHATUA U

OIpeIeTICHUS ) ) } ) 2
1.2 | ®dyHnaMeHTaIbHBIC 3aKOHBI XUMHH - - 2 2 6
13 OCHOBHBIE KJ1aceh! HEOPraHMYECKUX i ) 3 3 7
COCAUHEHUI

2 | CTpoeHue BelecTBa

CtpoeHue aToMa U TIepUOIUYECKAs CH-
2.1 | cteMa XUMUYECKUX DIIEMEHTOB 1 - - 1 10
J.M1.Menpgeneena

29 XuMHYecKas CBSI3b U CTPOCHHE MPO-
CTBIX MOJICKYII

23 CtpoeHue BeeCTB B KOHJCHCHPOBAH-
HOM COCTOSIHUU

3 BBeeHne B TEOPHI0O XMMHYECKHX NMPOIECCOB

3.1 | DHepreTuka XMMHYECKHUX MPOIIECCOB - - - - 6

39 CKOpOCTh XUMHUYECKHX PEAKIIUN U XH- i ) i i 8
MHUYECKOE PABHOBECHE

3.3 | PacTBOpHI 2 - 2 4 18

4 DJIeKTPOXMMHUYECKHE MTPOLECCHI

41 OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC 5 ) 3 5 5
peaknuu

4.2 | TaybBaHUYECKUE DJICMEHTBI - - - - 6

4.3 | DnekTpoau3 pacTBOPOB U PACIIIAaBOB - - - - 4

4.4 | Koppo3ust MmeTamion - - - - 4

HToro no pasgenam: 6 - 10 16 92

ITpoMexyTodHast aTTeCTaAIHs X X X 0,35 35,65

Bcero 144

5.2. Conep:xkanue 3aHATHI JIEKIHOHHOTO THIIA

1. BBenenue B Kypc

1.1 Bseoenue u ocHogHble NOHAMUSA U ONpedeneHUs

[TpenMer u 3aaun XUMUH, €€ MPaKTUYECKOE 3HaUeHHe. XUMUS U MPOOJIEeMbl COBPEMEHHOM HAyKU
u obmectBa. Pomp XMMHHM B pa3BUTUM JIECOXMMHUYECKOro Komiuiekca Poccuiickoit ®enepauuu.
Opranu3zanys caMoCTOSITENIbHOM paboThI 10 KypCy oOLIei XUMUU.

1.2 @ynoamenmanvhvle 3aKOHbL XUMUU

3aKkOH CcoOXpaHEeHHs mMacchl M 3Heprud. lleprogudHoCTh. 3aKOH coxpaHeHus 3apsnaa. OCHOBHBIE
CTEXMOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHvle Knaccol HeopeaHuuyeckux coeOuHeHull

Oxcupl, TUAPOKCUABI (KUCIOTHI U OCHOBaHMs), conu. KommiekcHble coequnenus. OmnpeneneHue,
HOMEHKJIaTypa.

2. CTpoeHue BellecTBa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumudeckux snemenmos [[.M.Menoeneesa

OcHoBHblE MOHATHSA O cTpoeHHH aroMa. [loHsTue o kBaHTax. OCHOBHBIE TOJIOKEHMS KBAaHTOBOM
MEXaHUKU. DJEKTPOHHOE 00JaKo, opOuTaib, KBAaHTOBbIE 4YHcia. [lopsAAOK 3amoJHEHUs] AJIEKTPOHHBIX
YPOBHEH aTOMOB: 3aKOH HaUMEHbILIEH 3Heprun, npasuio XyHja, npuHimn [laynu, npasuio Kiieukosckoro,
3aKOH 2JIEKTPOHHOM cUMMeTpuH, 3akoH Mozmu. [IpaBuia nocTpoeHus YeTHBIX U HEYETHBIX PSAI0B OOJBIINX
HEpPUOOB. S-, P-, d- u f-anemenTsI. [lepronyecKkiie CBOWCTBA XMMHUYECKHIX JIEMEHTOB: SHEPIHs HOHU3ALUH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENIbHOCTh, aTOMHBIE U HOHHBIE PAJINYChl, CTENIEHb OKUCIICHHUS.



2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MoK

OcHOBHBIE XapaKTEPUCTHUKU XHUMHUYECKON CBS3M: JJIMHA, HAMpaBJICHHOCTS, MIPOYHOCTb.
KoBasienTHast cBsi3b. MeTOJ| BaJ€HTHBIX CBsI3€l: HACHIIIAEMOCTh W HAIMPaBICHHOCTb CBSI3HM, KPAaTHOCTH
CBSI3M, MOJspusyeMocTh. [uOpuauzanus. Metoa  MOJEKYNIApPHBIX  OpOMTaliel:  COCTaBJICHUE
SHEPTreTUYECKUX JUarpaMM JBYXaTOMHBIX MOJIEKYJ TOMO- W TereposiaepHbix Mojekyn Il mepuopa.
Wonnast cBsI3b: SHEPTUsl HOHHOM CBSI3U, MOJISIPU3ALINAS HOHOB, MOJSPHOCTH U MOJISIPU3YEMOCTD CBS3H.

XUMHYECKass CBA3b B KOMIUIEKCHBIX COEAMHEHMSIX. MeETOo[ BAJECHTHBIX CBS3EH, TEOpHUS
KPUCTAJUTMYECKOTO TOJISL.

2.3. Cmpoenue sewjecme 6 KOHOEHCUPOBAHHOM COCMOSHUU.

ArperatHbie cocTossHHS. Kpucrammueckoe, )Xuakoe U amMophHOE COCTOSHUA. BIKHUIA W JalbHUNA
nopsiiok. OCHOBHBIE TUITBI CTPYKTYP TBEPJOTO TeJja: aTOMHAsl, MOJICKYJISIpHAsI, HIOHHAs, METaUIMuecKasl.

3. BBeieHne B TeOPHI0 XUMHUYECKHUX MMPOLECCOB

3.1 Duepeemuka Xumuiueckux npoyeccos

BHyTpennsis sHeprus u sHTanbenus. TemnoBsie 3¢ (GeKThl pa3InyHbIX mporeccoB. 3akoH ['ecca u
CIICICTBUSL W3 HEro BeITeKaromme. CraHmapTHas Teriora oOpaszoBanus. [loHsTHe 00 >HTpONHH.
W3meHeHue SHTpONNH B pa3nudHbIX mporeccax. [lonstue 06 suepruu ['m66ca u e€ n3aMeHeHnn Kak Mephbl
PEaKIIMOHHON CITIOCOOHOCTH.

3.2 Ckopocmb XumMuyeckux peakyull U XuMuieckoe pasHogecue

CKOpOCTh peakiiMi B TOMOT€HHBIX U F€TEPOreHHBIX cucTeMax. PaKkTophbl, BIUSAIONINE HA CKOPOCTh
peakiuu. Ilonatue o006 axkTUBUpPOBaHHOM KoMiuiekce. HeoOpatumbie u oOpaTHMble MPOIECCHI.
Xumunueckoe paBHoBecue. Koncranra paBaosecus. [Ipunnun Jle-Ilarense.

3.3 Pacmeopui

O60mue moHATHS O pactBopax. [pyrme pucmepcHbie cucteMbl. OCOOCHHOCTH BOJABI Kak
pactBoputensa. O6pazoBanue pacTBopoB. PacTBopuMocTh BemiecTB. TepMOXMMHUYECKHE MPOLECCHl MPU
pactBopeHHH. Ci0coObI BhIpaKE€HUSI KOHLEHTPALUH.

Paz0aBneHHbIe pacTBOpPBI HEIIEKTPOIHUTOB. MaeanbHble pacTBOpbl. KonnmuratuBHBIE CBOICTBa
pacTtBopoB: 3akoHbI ['enpu Payns, Bant-I'odda.

CBoiicTBa BOJHBIX pPAacTBOPOB 3JIEKTPOIUTOB. MoOHHOE mpou3BeneHue BOAbL. BoaopoaHblit
nokasarenb pH. CunbHble U craOble 37MeKTpoJauThl. AKTUBHOCTH. KOHCTaHTa aucconuanuu. 3aKoH
paz6asnenust OctBasnbaa. FIoHHbBIE peakInu.

VYcnosus cmemienus paBHoBecus. IIpomsBenenue pactBopuMocTd. KonnyecTBeHHOE olucaHue
paBHOBECHI B pacTBOpax 3JEKTPONMTOB. lIpuMeHeHue 3akoHa AEHCTBYIOHNIMX MacC K 3JIEKTPOIUTaM.
IMuaponus coneii. CteneHp U KOHCTaHTa TUAPOau3a. Jluccorumanus KOMIUIEKCHBIX COCTUHEHHI.

4. D1eKTPOXUMHYECKHE MPOLECChI

4.1 OxkucaumenvbHO-60CCMAHO8UMENbHBLE NPOYECChL

BaxxHeliline BOCCTAHOBUTENH U OKHCIUTETU. METOAbl COCTABICHUS YPABHEHUN OKHUCIMTENbHO-
BOCCTAHOBUTEJBHBIX peakiyii. BiusHue cpepl Ha XapakTep IPOTEKaHUs PEAKIUN.

OKBUBAJICHT OKUCIHUTENS W BoccTaHoBUTeNs. Kiaccudukamus OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

['anbBaHMYECKUN 5SJIEMEHT. OJEKTPOJHbIE MOTeHIHUaIbl. OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIE
noTeHIManbl. Hampasienue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHA.

4.2 Dnexmpoaus

DIIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Tporiecc. KaTomHbie 1 aHOIHBIE TIPOIIECCHI.
3aKOHBI 3JIEKTPOJIN3a. DIEKTPOJINU3 C PACTBOPUMBIMHU U HEPACTBOPUMBIMU aHOJIAMH.

4.3 Koppo3sus memannos

OCHOBHBIE BUJIbI KOPPO3UU. DIEKTPOXUMHUECKAsT KOPPO3Hsl. 3alIuTa METAILIOB OT KOPPO3HUHU.



5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA

Y4ueOHBIM IIAHOM 10 JUCHUIIIIMHE IIPEAYCMOTPCHEBI J'Ia60paTOpHBIe 3aHATHUA

Tpyno€mMKoCTh, 4ac

No HaumenoBanue pazzgena dopma nposeieHus 04- | 3204 | OYHO-
- JUCUHUTLITAHBI (MOTYJIs) 3aHATUS HO€ | O4Y- | 3a04-
HOE HOE

Paznen 1. Brenenue B xypc «Xumusi» (tema 1.1.-
1 | 1.2. ®dynnameHTanbHble NOHATHS U 3aKOHBI XU- | J1abopaTopHasi paboTa 4 2 2
MUH. 3aKOH 3KBHBAJICHTOB.)

Paznen 1. Beenenue B kypc «Xumus» (tema: 1.3.
2 | OCHOBHBIC KJIACChI HEOPTAHMYECKUX COSAMHEHUM. | J1abopaTtopHas paboTa 4 2 3
KommiekcHbie coetmHeHNs. )

Paznen 2. CtpoeHue BeliecTBa

(tema: 2.1. CtpoeHue aromMa M TEpUOAUYECKAs
cucreMa XUMHYECKUX AJIEMEHTOB
. N.Menneneesa. tema: 2.2. XuMU4ecKas CBsI3b U
CcTpoeHue mpocThix Moiyiekyn. 2.3. CtpoeHue Be-
IIECTB B KOHJICHCHPOBAHHOM COCTOSIHHUH. )

naboparopHas padora | 4 - -

Pasznen 3. BBenenue B TEOPHIO XUMHUYECKUX TPO-
4 | meccos nabopaTopHas pabota 4 - -
(Tema: 3.1. DHepreTrKa XUMHUYECKUX MPOILIECCOB.)

Paznen 3. Benenue B TeOpui0 XUMHUYECKUX TPO-
LIECCOB

5 | (tema: 3.2. CKOpoCTh XUMHUYECKUX peaKLUUi U XU- | JlabopaTopHas padora | 4 - -
MHYecKoe paBHoBecue. KaranmuTuueckue peak-

100078)
Paznen 3. BBeneHue B T€OpHUI0O XMMHUYECKHX IPO-
LIECCOB
6 naboparopuas pabora | 4 1 1
(rema: 3.3. PactBopbsl. CuiibHBIE U clalble dJeK-
TponuThl. loHHBIE paBHOBECHSI.)
Paznen 3. BBeneHue B T€OpHUI0O XMMHUYECKHX MPO-
7 a " P p nabopaTopHas pabora | 4 1 1
reccoB (tema: 3.3. PactBopsl. ['mapoinus.)
Paznen 4. DnexTpoxuMHUECKHE TPOLECCHI
8 | (tema: 4.1. OKMCIUTETHHO-BOCCTAHOBUTEIbHBIE nabopaTopHas pabora | 4 2 3
peaKIuu.)
Paznien 4. D1eKTpOXUMHYECKHE MTPOLIECCHI
(rema: 4.2. TampBaHWYeckue diieMeHTHL 4.3.
9 ) nabopaTopHas pabdora 2 - -
DeKTponu3 pacTBOpoB U pacimiasos; 4.4. Koppo-
31s1 METAJUIOB. )
Hroro: 34 8 10
5.4. leraau3anus caMOCTOSITEIbHOM padoThI
TpynoemMkocTs, yac
No HaumenoBanue pasnena Bup camocrosiTensHOU pa- | oyHas | 3a04- | OYHO-
- JTUCIUIUIAHBI (MOTYJIS) 0O0THI Has 3a04-
Hasl
Paznen 1. Beenenne B Kypc «XuUMUS»
[ToaroroBka k onpocy
(tema 1.1.-1.2. dynnaMeHTaNnbHbIE TO- .
1 1o TeMe J1abopaTopHOii pa- 5 13 8
HATHSL U 3aKOHBl XMMHHU. 3aKOH SKBH-
OOTBI.
BAJICHTOB. )
2 | Paznmen 1. Benenne B Kypc «XuUMUS» IloaroroBka k onpocy 4 10 7

10




TpynoemMKocTb, yac
Ne HanmenoBanue pasznena Bun camocrosTenbHOM pa- | oyHas | 3a04- | OYHO-
- JTUCIUATITAHBI (MOTYJIS) OO0THI Has 3a04-
Hasi
(tema: 1.3. OcHOBHBIE KJIaCcChl HEOpra- | IO TeMe JJabopaTOpHOU pa-
HHUYECKUX coequHEeHU. KoMIuiekcHbie OOTHI.
COCJIMHCHMSI. )
Pazgen 2. Ctpoenue BemiecTBa
[TonroroBka k onpocy
(tema: 2.1. CtpoeHue aroma M INepuo- .
0 TeMe J1abopaTOpHOU pa-
JMMECKas CHCTEMa XUMUMECKAX OMe- | o o oo IEKITHOH
3 | menroB [I.Ml.MenneneeBa. tema: 2.2. H Y 16 32 26
HOT'O MaTepHaa, JuTepa-
XuMuueckasi CBsI3b U CTPOEHUE IIPO-
TYPHBIX HICTOYHUKOB B CO-
CTBIX MOJIeKyI. 2.3. CTpoeHue BeIecTB N
OTBETCTBHUHU C TEMATHKOHM.
B KOH/ICHCHPOBAHHOM COCTOSIHHH. )
[ToaroroBka k ompocy
Paznen 3. BBeneHue B TEOpHIO XUMHU- | TI0 TeMe JTaOOPATOPHOU pa-
4 | JECKUX Ipoueccos 60Tb1. M3ydeHue JeKInoH- 4 8 5
(tema: 3.1. DHepreruka XMMHYECKHX | HOIO MaTepuala, JIuTepa-
IIPOLIECCOB. ) TYpPHBIX UCTOYHHKOB B CO-
OTBETCTBUHU C TEMATUKOM.
Paznen 3. BBeaeHue B TEOpUIO XHUMHU-
yeckux mnponeccoB (tema: 3.2. Cko- [loaroroBka k onpocy
5 | pocTh XMMHYECKHX pEaKIMi W XMMH- | IO TeME JJabopaTOpHOU pa- 4 8 8
yeckoe paBHoBecue. Karamutuueckue OOTHI.
peaximu.)
[TogroroBka k onpoc
Paznen 3. BBeneHnue B TEOPHUIO XUMU- P vy
o TeMe J1abopaTopHOU pa-
AeCiiIX TPOTeccon 60ThI. M3ydeHue neKkiruon
6 | (rema: 3.3. PactBOpsl. CHIIbHBIE U CTa- Sl 5) 12 9
HOTO MaTepHana, TuTepa-
Oble dnekTponuThl. MoHHBIE paBHOBE-
cns) TYPHBIX HCTOYHUKOB B CO-
] OTBETCTBUHU C TEMATUKOM.
[Toxroroska k onpocy
10 TeMe J1abopaTOpHOH pa-
Pazgen 3. BBeneHue B TEOPUIO XUMU- patop P
60Tb1. M3ydeHune JeKInoH-
7 | 9eckux mporeccoB 6 14 9
HOTO MaTepuasa, JuTepa-
(tema: 3.3. PactBopsl. I'naponus.)
TYpPHBIX UCTOYHHKOB B CO-
OTBETCTBUHU C TEMATUKOM.
Pazgen 4. DnekTpoxuMuyeckue mpo-
[ToaroroBka k onmpocy
L[ECCBI .
8 1o TeMe J1abopaTopHOil pa- 4 8 5
(Tema: 4.1. OxucnureabHO- 50TEL
BOCCTAHOBUTEJILHBIC PEAKITUH.) )
[Toaroroska k onpoc
Paznen 4. DnekTpoxuMHUecKHE TIPo- A pocy
HeCChr 0 TeMe J1abopaTopHOH pa-
60Tb1. MI3ydeHue JeKIoH-
9 | (rema: 4.2. T'anbBaHWUYECKHE DIICMCH- yd B 8 20 14
HOTO MaTepHasa, JuTepa-
Thl. 4.3. DIIEKTPOIN3 PaCTBOPOB U pac-
: TYPHBIX HICTOYHUKOB B CO-
wiaBos; 4.4. Koppo3us MeTaIjIoB.) N
OTBETCTBUHU C TEMATHUKOM.
N3yuyenue NeKIHOHHOTO
[ToaroroBka K MpOMEXKyTOYHOMN MaTrepuana, JMTEPaTypHbIX
10 | 4 POMERYT prad, JHTepaTyp 35,65 | 865 | 35,65
arrectanuu (3K3aMeHY) HUCTOYHUKOB B COOTBET-
CTBHUH C TEMAaTHUKOM.
Hroro: 91,65 | 133,65 | 127,65
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6. [lepeyeHb y4eOHO-METOIUYECKOT0 00eceYeH sl N0 TUCIIUTITTHHE

OcHoOBHAas1 M JONOJTHUTEIbLHAS JUTEPATypa

e ABTOp, HANMCHOBAHHE Ton u3- [Tpumedanue
n/n JTaHus
OcHoBHasi yueOHas1 auTepaTypa

1 | Axmeros, H. C. O6mas u nHeopranndeckas xumus / H. C. Axwme-
ToB. — 13-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 744 [ToTHOTEKCTOBBIIA
c. — ISBN 978-5-507-45394-8. — TekcT : 2neKTpoHHbIi // JIaHb : o0p3 | AOCTYN NpH
3JIEKTPOHHO-0MOmMoTeyHas cuctema. — URL: BXO/I€ I10 JIOTHHY
https://e.lanbook.com/book/267359 — Pexxum nmocrtyma: ajis aB- U MapoJro*
TOPU3. MOJIb30BATENCH.

2 | 'embpman, M. U. Xumus : yueOnuk / M. U. I'enbman, B. I1. FOc-
TpatoB. — 4-¢ u3a. — Cankt-IlerepOypr : Jlans, 2022. — 480 c. [TomHOTEKCTOBBIN
— ISBN 978-5-8114-0200-7. — TekcT : anekTpoHHbIH // JIaHsb : 0022 | AOCTYT 1IpH
3EeKTPOHHO-0nOIMoTeynas cucrema. — URL: BXO/I€ TI0 JIOTHHY
https://e.lanbook.com/book/210221 — Pexxum gocTyna: Jjist aBTO- U MapoJro*
pH3. OJIB30BaTENECH.

3 | Kamsimos, B. M. Ctpoenue BemecTBa : yaebHoe mocobue / B. M.
Kawmpimos, E. I'. Mupomnaukosa, B. I1. TataypoB. — 3-¢ 3., o/HOTEKCTOBLL
crep. — Cankr-IlerepOypr : Jlansp, 2022. — 236 ¢. — ISBN 978-5-
8114-2313-2. — TekcT : 2AEKTpOHHBIH // JIaHb : 3IEKTPOHHO- 2022 JOCTYIN TIpH

. BXO/IE TIO JIOTHHY

oubmmoreunas cucrema. — URL: "
https://e.lanbook.com/book/212855 — Pesxxum goctyna: 1uist aBTo- 1 1apoIto
pH3. OJIB30BATEIIEH.

4 | Kupunnos, B. B. Heopranndeckas xumus. CBOHCTBa 2JIEMEHTOB U
ux coeaunenut / B. B. Kupumnos. — Cankr-IletepOypr : Jlanb, IToTHOTEKCTOBBIN
2023. — 380 c. — ISBN 978-5-507-45825-7. — Texkcr : anex- JOCTYTI IIpU

. ) 2023

TpoHHBIN // JIaHb : aneKTpoHHO-0MOMMoTeuHas cucrema. — URL: BXO/I€ T10 JIOTHHY
https://e.lanbook.com/book/319325 — Pexxum moctyma: 1Jist aBTO- U TIapoIIro™
pH3. OJIB30BATEIIEH.

5 | [TaBnos, H. H. O0m1as u HeopraHudeckast XuMus : y4eOHUK TSt
By30B / H. H. IlaBnoB. — 4-e u3n., crep. — Cankr-IlerepOypr : [ToTHOTEKCTOBBIN
Jlanp, 2021. — 496 c. — ISBN 978-5-8114-8579-6. — Texkcr : 2021 | AOCTYI HpH
AIEKTPOHHBIN // JIaHb : 2JIIEKTPOHHO-OMOIMOTEUHAs cCUCTEMa. — BXO/I€ T10 JIOTHHY
URL: https://e.lanbook.com/book/177840 — Pexxum nocryma: ajis U TIapoIIro™
ABTOPH3. IOJI30BATENIEH.

6 | OOmas u HeOpraHuvecKkass XUMusl. DIIEMEHTBI TEOPHH, CIIPABOYHBIE | ()12 46
JIaHHBIC, 3aJaHMS I CaMOCTOATENbHON paboTel [Tekcr] : yueO.
nocoOue Al CTYACHTOB By30B JecotexH. mpoduns / b. I1. Cepena
[1 np.] ; mox pen.: b. I1. Cepensr, JI. C. MonounukoBa ; Ypai. roc.
JECOTeXH. yH-T. - 2-¢ W3J., mepepad. m jomn. - ExarepuHOypr :
YIJITY, 2012. - 406 c.: wi. - bubmworp.: c. 399. - ISBN 9-785-
94984-434-2

JonosHuTeIbHAS yueOHAasI TUTEPATypa

7 | Yraii, SI.A. OOmas u HeOpraHW4ecKas XUMHsS: YUYeOHHK U CTY- | 2004 46
neHToB By30B / S. A. VYraii. - U3a. 4-e, crep. - Mocksa: Beicmas
mikona, 2004. - 527 c.: wi. - bubmwmorp.: ¢. 519. - IIpenM. ykas.: c.
520. - ISBN 5-06-003751-7

8 | Koposun, H.B. O6mas xumus [TekcT]: ydeOHMK 11 CTYIEHTOB | 2005 78

BY30B, 06yqa10mnxc;1 110 TCXH. HAITPABJICHHUAM U CIICHUAJIBHOCTAM /
H. B. KopoBuH. - U31. 6-¢, ucnp. - Mocksa: Beicias mkosa, 2005.
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https://e.lanbook.com/book/267359
https://e.lanbook.com/book/210221
https://e.lanbook.com/book/212855
https://e.lanbook.com/book/319325
https://e.lanbook.com/book/177840

Ne ABTOp, HAUMEHOBaHHE Ton u3- [Tpumeuanue

/1 aHusA
- 557 c.: un. - bubmumorp.: c. 546. - ISBN 5-06-004403-3

9 | IIpakTuky™m 1o HeOpraHu4eckoi xumun / nox pex. A. @. Bopobse- | 2004 60
Ba, C. . Jlpakuna. - U3x. 2-e, crep., neperneyatka ¢ uzg. 1984 r. -

Mocksa: [Anbsiac], 2004. - 249 c.: mn. - ISBN 5-98535-001-0

10 | Bombxun, B. B. O6mas xumus: yuebHoe nmocodue: B 3 kuurax / B.

B. Bonbxun. — Ilepmb: ITHUITY, [6. 1.]. — Kuura 1: OcHoBHOIA [TonmHOTEKCTOBBIN
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: 3mek- JOCTYTI TIPU
TpoHHBIN // JlaHb: 3nexkTpoHHO-OMOMMOTEeYHass cuctema. — URL: 2006 BXOJIC T10 JIOTUHY
https://e.lanbook.com/book/160944 Pexxum goctyma: ajisi aBTOPH3. U naposo™*
10JIb30BaTENECH.

11 | Bonbxun, B. B. O6mas xumus: yuebHoe nmocodue: B 3 kuurax / B.

B. Bonbxun. — Ilepms: ITHUITY, [6. r.]. — Knuura 2: Cnenuaib- [TonmHOTEKCTOBBIN
HbIl Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr: JOCTYII IpU
JNEeKTPOHHBIN// JlaHb: SJIEKTPOHHO-OMONMOTEYHAsT cUCTeMa. — 2006 BXO/I€ 10 JIOTUHY
URL.: https://e.lanbook.com/book/160945 Pexwum moctyma: 1jist aB- U naposo™*
TOPU3. MOJIb30BATENCH.

12 | Bombxun, B. B. OOmas xumus: ydebHoe mocodme. — Ilepmsb:

[THUILY, [6. r.]. — Yacts 3: M36pannsie rmaser — 2006. — 380 c. [TomHOTEKCTOBBIN
— ISBN 5-88151-522-6. — Tekct: anekTpoHHbIi// JlaHb: 3iek- JOCTYII TIPU
TPOHHO-OMOIMOTEYHAS cUcTeMa. — URL: 2006 BXO/I€ 10 JIOTUHY
https://e.lanbook.com/book/160943 Pesxum moctyma: Jis aBTOPH3. U naposo™*
I10JIb30BaTENEN.

13 | Kapanerpsanu, M.X. O6mas u Heopranudeckas Xumus : Y4eOHHK | 2000 47
st By30B / M. X. Kapanerbsnn, C. U. [pakun. - 4-e u3g., crep. -
Mocka: Xumus, 2000. - 592 c.: un. - ([yns BeICIICN MIKOJBI). -
ISBN 5-7245-1130-4

14 | Hekpacos, b.B. Ocnosbl oOmeit xumuu [Texcr]: B 2 1. / B. B. | 2003
Hexkpacos. - U3n. 4-e, crep. - Cankt-Ilerepoypr; Mocksa; KpacHo-
nap: Jlanp, 2003. - (Yuebnuku g By30B. CrienuanbHas IUTEpaTy-
pa).

T. 1. - 2003. - 656 c.: un. - ISBN 5-8114-0501-4 (T. 1). - ISBN 5- 18
8114-0500-6 18
T. 2. - 2003. - 688 c.: ui. - ISBN 5-8114-0502-2 (T. 2). - ISBN 5-

8114-0500-6

15 | Cepena b. I1. Monnble paBHOBECHS B PAacTBOpPAxX JJIEKTPOIHUTOB: | 2006 79
METO/I. YKa3aHUs A7 J1a0. 3aHATUI CTYJACHTOB OYHOM, OYHO-3204. U
3a04. ¢popm obOyuenwus / b. I1. Cepena [u ap.]; Ypai. roc. necoTexH.
yH-T. - EkarepunOypr: YIJITY, 2006. - 40 c.

16 | demumosa JI. B. Knaccel HeopraHM4ecKMX BELIECTB: HOMEHKIATY- | 2007 122
pa, ToJiy4eHue, cBoicTBa [Tekct]| : MeTon. ykazaHus i j1al. 3a-

HATHH JUIS CTYJETOB OYHOM, OYHO-3204. U 3a04. (GOpM OOydeHHUs /
JI. B. Jlemunosa [u ap.] ; Ypan. roc. 1ecoTexH. yH-T. - Exarepun-
oypr: YI'JITY, 2007. - 45 c. - bubauorp.: c. 45.

17 | Cepena b. II. Ctpoenue aTomMa M IEPHOJMYECKUNA 3aKOH : METOA. | 2008 | O'eKTPOHHbIH apxuB
yKazaHus Jis 1a0. W TpaKT. 3aHATHH CTYJEHTOB OYHOW M 3a04. /146
¢dbopM 00ydeHHs IO BCEM HAMpaBiICHUSIM U CIELUUATBHOCTSIM 00Y-
yenust B YIJITY / B. II. Cepena [u ap.] ; Ypai. roc. 1ecCOTeXH. yH-

T. - Exarepunoypr: YI'JITY, 2008. - 15 c. - bubauorp.: c. 14. Pe-
xuM joctyna: https://elar.usfeu.ru/handle/123456789/55
18 | Hemumena C. B. OKHMCIMTENBHO-BOCCTAHOBMTENBHBIE DPEAKLIUHM: | 2009 DJEKTPOHHBIN apXUB

13



https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943
https://elar.usfeu.ru/handle/123456789/55

Ne I'ox n3-
ABTOp, HAanMMCHOBAaHHC

/1 aHusA
METO/I. YKa3aHUs I Ja0. U MPaKT. 3aHITUH I CTYJICHTOB OYHOU /128
u 3a04. opm oOyuenus HampasieHuii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenummesa [u ap.] ; Ypan.
roc. JIecoTexH. yH-T. - Ekatepunoypr: YIJITY, 2009. - 43 c. - bub-
JUOTP.: c. 43. Pexum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/299

19 | Tony6esa T. b. Katanutuueckue cucteMsl B Kypce "Xumus'": Me- | pgqq | OVeKTPOHHBIH apxup
TOJ. YKa3aHUs JUIs j1a0. ¥ MpaKT. 3aHITUH 1J CTYACHTOB OYHOM U
3a04. popm oOyuenus / T. b. T'onyoesa, C. B. Ilenumiena; Ypai.
roc. JecoTexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
bubnuorp.: c. 11. Pexum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

20 | CaBunkuHa, E. B. DHepreTrka u HanpaBiICcHHEC XUMHYCCKHX PEaK-

[Tpumeuanue

1yl : yaeoHo-metoauyeckoe nocooue / E. B. Capunkuna, M. H. ITomHOTEKCTOBBIIM
JaBpiioBa. — Mocksa : PTY MUPOA, 2022. — 85 ¢. — Teker : JOCTYII TIpU
3JICKTPOHHBIN // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CHCTEMA. — 2022 BXOJI€ I10 JIOTUHY
URL.: https://e.lanbook.com/book/256631 — Pexxum poctyma: ajis  naposo™*

aBTOPU3. I10JIb30BATEIICH.
*- [Ipe’K/Ie YeM IIPOMTH M0 CChUIKE, HEOOX0AUMO BOMTU B CUCTEMY

OyHKIIMOHUPOBAHKE JIEKTPOHHOW HH()OPMAITMOHHO-00pa30BaTEILHON Cpe/ibl 00eCTIeYMBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI
Kaxnpiii oOyuaromuiics obecrieyeH AOCTYNOM K 3JeKTpOHHOM Oubnuoreunoit cucreme YIJITY
(http://lib.usfeu.ru/), YHUBEpCaJIbHasI 0aza JTAHHBIX East View (000 «BUCy)
https://dlib.eastview.com/browse/udb/12 , OBC U3znarennctBa Jlans http://e.lanbook.com/, DBC Yuusep-
cuterckas OuOnmuoreka owmnmaiH http://biblioclub.ru/, conmepxammx wW3gaHuUs MO OCHOBHBIM H3Yy4aeMbIM
JUCHUILUIMHAM M C(OPMHUPOBAHHBIX [0 COIJIACOBAHMIO C MPaBOOOIaAaTENsIMH Y4eOHOH U ydyeOHO-
METOJINYECKON JTUTEPATYPHI.
CnpaBoyHble 1 HH(POPMAIMOHHBIE CHCTEMbI
1. CpaBouno-nipaBoBas cuctema «Koncynprant [Imroc» (http://www.consultant.ru/).
2. CrpaBouno-tipaBoBasi cuctema «Cuctema TAPAHT». CBoOoaHbBIN MOCTyn (PeKUM JIOCTYIIA!
http://www.garant.ru/company/about/press/news/1332787/).
3. [IporpaMMHast cuctema Jisi OOHAPY>KEHUs TEKCTOBBIX 3aMMCTBOBAHHIA B YUCOHBIX M HAYUHBIX
paborax «Antumnaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccnonanbubie 6a3bI JAHHBIX

1. DneKTpOHHBIN (OH] TPABOBBIX U HOPMATUBHO-TEXHUYECKUX JTOKYMEHTOB // AKIIMOHEPHOE
obmectBo «MHpopmanmonnas komnanus «Koaekc» (https://docs.cntd.ru/). Pesxxum goctymna: cBOOOTHBIH.

2. OdunuanpHblii HHTEpHET-OpTaN mnpaBoBoi mHopMmarmu (http://pravo.gov.ru/). Pexum no-
CTyma: CBOOOIHBII

3. baza MONHOTEKCTOBBIX M OHOIHOTpapUUECKUX ONMUCAHWN KHHUT W TEPHOAMYECKUX H3IaHUH
(http://www.ivis.ru/products/udbs.htm). Pexxum noctymna: cBoOGOAHBII

4. UndopmanoHHbIe CUCTEMBI, OAHKHM JTaHHBIX B 00JacTU OXpaHbl OKPYXKAlOIIeH cpelbl U MpHU-
pononons30oBaHus — Pexxum noctyna: http://MUHIPUPOABIPO.PY

5. HNudopmanmonnas cucTema «TEXHOPMATHB». — Pexxum JIOCTYyTIa:
https://www.technormativ.ru/ ;

6. Hayunas snextponHas oubnmunoreka elibrary. — Pesxum mocryma: http://elibrary.ru/ .

7. Tlporpammsr aiist 3kooroB ECOReport. — Pexxum mocryma: http://ecoreport.ru/ ;
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Wudopmarmonnsie cucteMsl «bropasznoodpasue Poccum». — Pexxum mocryna: http://www.zin.ru/BioDiv/

7. ®OH/I OLIEHOYHBIX CPEJCTB /ISl IPOBEIeHUsI POMEKYTOYHOH aTTecTaluu
00y4YAKOIIHUXCS 10 TUCIHIIJINHE

7.1. IlepeyeHb KOMIETEHIUH ¢ YKa3aHHEM ITanoB ux GopMUpoOBaHMSI
B IIpoliecce 0CBOECHHsI 00Pa30BaTeJbHOI NPOTrPaMMbl

DopMHpyeMbIe KOMIIETEHIIUN Bun u popma KoHTpOIIS

OIIK-1 Crnocoben u3y4arh, aHAIM3UPOBATh, HCIIOJIH30BATH
MEXaHU3Mbl XUMUYECKUX PEAKIHMM, MPOUCXOAIIUX B TEXHO-
JIOTHYECKHX MpPOIEeccax U OKPYKAIOIIEM MHUPE, OCHOBHIBASICh
Ha 3HAHUAX O CTPOCHHMM BEUIECTBA, MPHUPOJIE XUMUUYECKOU
CBS3M M CBOMCTBaxX pa3jMYHBIX KJIACCOB XMMHUYECKHX 3Jie-
MEHTOB, COCIMHECHH, BEIIECTB U MATEPUAJIOB.

ITpoMesKyTOYHBIA KOHTPOJIb: KOH-
TPOJILHBIE BOIIPOCHI K DK3aMEHY
Texkymuii KOHTPOJIb: OIPOC, 3aLIUTa
OTYETHBIX MaTEepHaJIoOB Mo Jaboparop-
HOM paboTe.

7.2. Onucanue nokas3areJieii U KpuTepueB OLIEHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX ITanax
X (OpMHPOBaHMNS, ONIMCAHUE IKAJ OLleHMBAHUS

Kpurtepunu oueHuBaHHS YCTHOTO 0TBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (MPOMeKYyTOY-
HbIil KOHTPOJIb (popmupoBanne kommnerenmun OIK-1):

«5» (omauyHo): — NaH MOJHBINA, pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOMPOC, MOKAa3aHA COBO-
KYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTe, JOKa3aTEIbHO PACKPHITHl OCHOBHBIE MTOJIOKEHHS TEMBI; B OT-
BETE MPOCIEKHUBACTCS YETKash CTPYKTYypa, JIOTHYECKasl IMOCJIEN0BATEIbHOCTh, OTpaXKaollas CYIIHOCTh
pacKpbhIBa€MBIX MMOHITUHN, TEOPHA, SIBICHHUA. 3HaHUE 00 00BEKTE NIEMOHCTPHUPYETCs Ha (POHE TIOHUMAHUS
€ro B CHUCTEME JJaHHOM HayKU U MEXAMCLUUIUIMHAPHBIX CBsi3ed. OTBET U3JI0KEH JUTEPATYPHBIM SI3bIKOM B
TEepMUHAX HayKH, IIOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOYHSIONIME BOTIPOCHI;

«4» (xopowto): — naH NOJHBIN, pa3BEPHYTHIM OTBET HA MMOCTABJIEHHBIM BOIPOC, TOKA3aHO YMEHUE
BBIJICJIUTH CYIIECTBEHHbBIE U HECYIECTBEHHBIC TIPU3HAKHU, IPHYNHHO-CIIEACTBEHHBIE CBsI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHaX HayKd. OJHAKO AOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WIA HeJIOYETHI, HCIIPABIICHHBIE OaKallaBpOM C MTOMOIIBIO «HABOISIIINX) BOIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBINA OTBET, JOTMKA U MOCIEI0BATEIbHOCTD U3JI0KEHUS
UMEIOT CYIIECTBEHHBIC HAapyIIeHUs. J[omyiieHsl TpyOble OMMOKU NP OMPEICICHUN CYIIIHOCTH PAaCKPHI-
BaeMbIX MOHATUH, TEOPHH, SIBIEHUH, BCI€ACTBUE HETOHUMaHUs 0aKalaBpOM MX CYIIECTBEHHBIX M HECY-
IIECTBEHHBIX MTPU3HAKOB U CBs3€il. B 0TBeTe OTCYTCTBYIOT BBIBOJIBL. Y MEHHE PACKPBITH KOHKPETHBIE MPO-
sBJICHHUs 000OIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe oopmiieHne TpedyeT monpaBoK, KOPPEeKIHH;

«2» (Heyoosnemeopumenbro): — OakajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKHUX OCHOB
npeaMeTa, He yMeeT JelaTh apryMEHTHPOBAHHBIE BBIBOABI M MPHUBOIAUTH MPUMEPHI, MTOKA3bIBAeT ciaboe
BJIaJICHHE MOHOJIOTMYECKOW PEublo, HE BIIAJCET TCPMHHOJIOTHEH, MPOSBISET OTCYTCTBHE JIOTUIHOCTH U
MOCJIeIOBATEIbHOCTH U3JI0KEHHUS, AeTaeT OIINOKH, KOTOPbIE HE MOXKET MCIIPABUTS, aXe MPH KOPPEKIIUH
Mpero1aBaTeNieM, OTKa3bIBaeTCsl OTBEUATh HA 3aHSATHH.

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

«5» (omauuno): oNIpoC MPOUEH C TIEPBOTO pa3a; AaH MOJHBIN, pa3BEPHYTHI OTBET HA BCE 3aj1aBac-
MBbI€ MpeMno/iaBaTe’eM BOMPOCH], TOKa3aHO 3HAHUE U MOHMMaHue TeMbl. OOydJaromuiics MpaBUIbHO OTBE-
THJI Ha BCE BOTPOCHI TIPH C/lade KOJUIOKBUYMA, 3HACT U TIOHUMAET XOJ1 BHITIOJHEHHUS TIPEICTOSIIEH 1a00-
paTopHOU pabOTEHI.

«4» (xopowio): onpoc MPOUICH CO BTOPOM MOMBITKH; JaH TOJHBIA OTBET HAa BCE 3aJaBacMble Ipe-
Mo/IaBaTeIeM BOMPOCHI, TTOKA3aHO 3HAHKME M MOHUMaHKe TeMbl. O0yJaronuiics Mpu caave KOJUTOKBUyMa
MPaBUJILHO OTBETUJI Ha BCE BOIPOCH KOJUIOKBUYMA C TIOMOIIBIO MPENOIaBaTelisd, 3HAeT U TOHUMAET X0
BBITIOJTHCHUS TIPEJICTOSIICH J1a00paTOpHOU pabOTHI.
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«3» (yoosremsopumenvbHo): ONPOC MPOUICH C TPEThEH MOMBITKY; JaHBI OTBETHI Ha TIOJIOBUHY 3a/1a-
BaeMbIX IPEIOIaBaTEeIIEM BOIPOCOB, MMOKA3aHO 3HAHUE OCHOBHBIX MOHSITHN TEMbI, BHIHECEHHOW Ha KOJI-
JOKBUYM. B OTBeTe CTYIEHTOB OTCYTCTBYIOT BBIBOJBI. YMEHHUE PACKPBITH KOHKPETHBIC MPOSBICHUS
0000IIEHHBIX 3HAHWKA HE MokazaHo OOydaromMiics MPH cllaye KOJUIOKBUYMa IMPAaBHIBLHO OTBETHJ Ha
OOJIBILITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, pedueBoe odopmiieHHE TPeOyeT MONpaBOK, KOPPEKILUY;
CTY/ICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPEICTOANICH J1a00paTOpHOM paboTHI.

«2» (HeyoosnemeopumenbHo) — OOyUAIONIMIICS HE 3HAeT OCHOB TEMbI, HE CIIOCOOCH NenaTh apry-
MEHTHPOBAaHHBIC BBIBOJBI M TPUBOJUTH MPUMEPHI, TIOKa3bIBaeT cllaboe BIaJCHHE MOHOJOTHYECKOW pe-
9bl0, HE BJIAJICET TEPMHUHOJIOTUEH, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTH M TIOCJICIOBATEIILHOCTH H3JIOXKe-
HUSI, JIeaeT OMKMOKH, KOTOPhIE HE MOXKET UCIIPABUTh, TaKe MIPU KOPPEKIUH MPETOaBaTeieM, OTKa3bIBa-
€TCsl OTBeUaTh Ha BONMpockl. OOydaroOmuUiicss He CMOT OTBETUTH JakKe HA MOJOBHUHY 33JJaHHBIX €My BOIPO-
COB, HE 3HAET X0JIa MPOBEJCHUS IPEACTOSIIEH 1a00paTOPHOH pabOTHI.

Kpurepun oneHnBaHHMs BbINOJHEHHUS JIA00PATOPHBIX PadOT M 3aIIMTHI 0TYeTa (TEeKYIIWH
KOHTPOJb ¢opmupoBanue komnerenuun OIK-1):

«5» (omauuno): paboTa BBITIOJIHEHA B CPOK; 0OPMIICHHE U cOoepkKaTellbHasl YacTh OTYeTa o0pas-
LIOBbIE; pa0b0Ta BBIMOJHEHA CAMOCTOATEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIIEHNUS, 3aKIIIOUCHHS U
BbIBOJIbI. OO yuaronuiicss mpaBUIbHO OTBETHII Ha BCE BOMPOCHI MIPH 3aIIUTE OTYETHBIM MAaTEPUAJIOB.

«4» (xopowo): paboTa BBIIOIHEHA B CPOK; B OPOPMIICHHUU OTYETA M €ro COJASPKATEIbHOW 4acTh
HEeT TpyOBIX OmIMOOK; paboTa BBHIMOJHEHA CAMOCTOATEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000O0IIEHUS,
3aKJIFOYCHUS ¥ BBIBOJIbI. OOyJaroIIniics MpH 3alIUTe OTYCTHBIM MaTEPHAJIOB MMPABUIBLHO OTBETHJI HA BCE
BOIPOCHI C TOMOIIIBIO MPENo1aBaTesl.

«3» (yoosremsopumenvro): paboTa BBHINOJIHCHA ¢ HapylieHueM rpaduka; B ohopMICHUH, COIEP-
KATEeIbHOM YacTH OTYeTa €CTh HEJOCTaTKH; padoTa BBHIMOJIHEHA CaMOCTOSITENIBHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 0000mIeHNs1. OOyUYarOMUICs PU 3aITUTe OTYCTHBIM MAaTEPHAIOB OTBETHJI HE HA BCE BOIPOCHI.

«2» (neyoosnemeopumensvro): ohopMiIeHnEe pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WJTU CJIEJIaHbl HETPABUIIbHBIE BHIBOJIBI M 00001IeHNSI. O0yJaromuiicss He CMOT 3alllUTUTh OTYETHBIC MaTe-
pHAaIIbI U TIOSICHUTD MPE/ICTABICHHBIC TaHHEBIE.

7.3. TunoBbie KOHTPOJIbHbIC 3aJaHUS WJIH MHbICe MaTePHAJbl, HEOOXOAMMBbIE I OLEHKH
3HAHUI, YMEeHMIi, HABBIKOB M (WJIM) ONBITA AeATEJbHOCTH, XapaAKTePU3YIOIIUX 3Tanbl ()OPMHUPOBa-
HHMS KOMIIETEHIIMI B Npouecce 0CBOCHUs1 00pa30BaTeJIbHOM NPOrPaMMbl

Bomnpocel K 3x3aMeHy (POMeKYTOUYHBII KOHTPOJIb)

1. ATOMHO-MOJEKYJSIpHOE YUeHHEe. XUMHUECKUE 3JIEMEHTHI U MPOCThIE BELIecTBA. 3aKOH ABOIajpo

Y 3aKOH 3KBHBAJICHTOB.

CocraBHbl€ YacTu aTOMa, X 3apsa] U Macca. Y paBHeHue I lnanka.

3. JIBoticTBeHHas mpupoa cBeTa. KopmyckynsipHO-BOTHOBOM nyanu3M. Y paBHeHue ae-bpoiims. [1o-
HATHE O KBaHTOBOH MexaHuke. YpaBHenue lllpenunrepa. ColicTBa BoiaHOBOM (pyHKIMH. COOT-
HoIlIeHUe HeompeneneHHocTe ['eizendepra.

4. KpaHTOBO-MeXaHHYeCKOe OOBSICHEHHE CTpoeHue aroma. KBaHTOBbIE uHcla, WX (PU3HUECKUIt
cMbIci. AToMHBIe opOuTanu. OnHodnekTpoHHble aToMbl. [Ipuamun Ilaynu, npaBuno Xynaa. Ilo-
CJIEI0BATEIILHOCTh YHEPIETUYECKUX YPOBHEN B MHOI'ODJIEKTPOHHBIX aTOMax.

5. Cospemennbie GopmynupoBku Ilepuonnyueckoro 3akoHa. CTpyKTypa MEpUOIUUYECKON CHUCTEMBI.
M3MeHeHne CBOICTB 3JIEMEHTOB B MEPUOJMYECKON CHCTEME (BEpPTUKaJIbHAas U TOPU30HTAJIbHAS
NEPUOAUYHOCTb).

6. Ileproandeckas cucTeMa U ee CBsi3b CO CTpoeHHeM aToMoB. [IpaBuno Kneukosckoro. S-, p-, d-, u
f- a7eMeHTHI.

7. Pannycsl aTOMOB U MX U3MEHEHHUE B IIepuoAax M noarpynnax. MloHHele paanychl U 3aBUCUMOCTh
UX OT JJIEKTPOHHOTO CTPOCHMS MU CTCIICHH OKUCJIEHUsA. MI3MeHeHne KMCIIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUH 110 NIEPUOAAM U I'PYIIIIAM.

N
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11.
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20.
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23.

24,

25.
26.
217.
28.
29.
30.
31.
32.

33.

34.

35.
36.

37.

HcTopus pa3BUTHA 3JEKTPOHHBIX NPEACTABICHUN 0 XuMuueckoil cBs3u (Teopus Koccens u Jlbro-
uca). MlonHast 1 KOBaJICHTHasl CBSI3H.

HarnpaBieHHOCTh ¥ HACBIIIAEMOCTb KOBAJIECHTHOM cBs3uU. llomsipHas koBaneHnTHas cBsa3b. Ilomspu-
3y€MOCTb.

NoHHas CcBA3b Kak KpalHUN Cilydail IOJISIPHOM KOBAJICHTOW CBsA3U. HeHampaBiIeHHOCTb M HEHa-
CBILIAEMOCTh HOHHOM CBSI3U.

KpuBas norenuumanbHON 3HEpruu Mosekys. OCHOBHBIE MOJOKEHUS METO/a BAJICHTHBIX CBS3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € IO3ULMU METO/A BaJICHTHBIX CBS3EH.

Teopust rubpunuzanun. 3arnoiHeHue THOPUAHBIX OpOUTaANel HEMOJCICHHBIMU MapaMy JJIEKTPO-
HOB.

OOpa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, UX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJIEKYJT
N, u C,H,4; CH4, NH3, H50.

XapakTepUCTUKN XUMUYECKOM CBS3U: NIMHA U DHEPTUs, BaJICHTHBIN YroJl.

OcHoBHbIE MOJOXKEHUS MeToa MoJeKysipHbIX opouTaneit (MO JIKAO). ®opma paznuunsix MO.
MO 1ByXaTOMHBIX MOJEKYJ 3JE€MEHTOB BTOporo nepuojaa. OObACHEHHWE MarHUTHBIX CBOWCTB
JByXaTOMHBIX YaCTHILI.

MO nByXaTOMHBIX MOJIEKYJ aTOMOB TI€pBOTO Tiepuoaa. [lopsinok cBsizu.

JloHOpHO-aKkuenTopHas cBsi3b. BonopoaHas cBs3b.

Kunkoe cocrostnue. BiausiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBiieHHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE laBieHue. Y paBHeHue Baut-I'opda.
JlaBjieHrEe HACBIILIEHHOTO NIapa HaJ pacTBOopoM. 3akoH Payns. Temneparypsl KUIEHUsI M KpUCTa-
mu3aiuu. Kprockomnus 1 30yI1IMOCKONHUS.

Teopus snexTponuTryeckoi aucconuanuu Appenunyca. Poias pacTBopuTens B mpoiiecce pacnaja
JIEKTPOJIMTA HA MOHBI. J[M3neKTpuuecKass NpOHULAEMOCTh M MOHU3UPYIOIas CIOCOOHOCTh pac-
TBOPHUTES.

Cnalble U cuibHbIE 3NEKTPOIUThI. CTENeHb IUCCOLUAINN U €€ CBA3b C U30TOHMYECKUM K03 du-
LIAEHTOM.

3akoH nedcTBUs Macc U pacTBOpbl. KoHCcTaHTa Avcconmanuy ciadblX JIEKTPOIUTOB. 3aKOH pa3-
6asiienuss OctBaibaa. BiusHue 0lHOMMEHHOrO MOHA Ha JHCCOLMAILIMIO CIA00r0 AJIEKTPOJIUTA.
CryneHuaTas 1uCCOLMALINS.

CocTosiHHE 27eKTPOIUTOB B pacTBope. MoHBI U HeauccounupoBaHHble MoJieKynbl. Koadduunent
akTuBHOCTH. [ToHsATHE 00 MOHHOI cuile pacTBoOpa.

HNounble peakuun. Y CIOBHUS CMEIICHUS MOHHOTO paBHOBecHs. [[pon3BeaeHrne pacTBOPHUMOCTH.
DNEKTPOIUTHUYECKAS AUCCOLMALUSA MOJIEKYJI BObl. FIOHHOE MpON3BENEHNE BOMBI.

Bonopoansiii mokaszarens. Crioco0s! onpenenenust pH. KucinoTHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTb OT KOHLEHTpaluu, Temreparypbl. KoHcranTta
TUAPOIN3A.

Pasnuunsle ciydau rugpoiusa. [Ipumepsr.

CoBpemMeHHbIE TEOPUU KUCIOT U OCHOBaHUU.

Baxxueilyne OKUCIUTENM U BOCCTAaHOBUTENU. VI3MEHEHHE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB B MIEPHOJAX U MOArPYyIIaxX.

CocraBieHrue ypaBHEHMH OKUCIHUTEIbHO-BOCCTAHOBHUTENBHBIX peakuuid. Knaccugukamus okxwuc-
JINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINN. BhIUMCIEHNE XUMUYECKUX SKBUBAJIECHTOB OKUCINUTENS U
BOCCTaHOBUTEIIS.

Bimsirue teMmnepaTrypbl, KOHIIEHTPALMKM PEAreHTOB, UX MPUPOJBI, CPEIbl U APYIMX YCIOBHHU Ha
IIPOTEKAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLECCOB. YpaBHeHus Hepucra. Mcnonb3oBa-
HUE TaOJINIl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIMAIOB JIJIsl PEIICHHs BOIPOCca O BO3ZMOXK-
HOCTH IIPOTEKAHUS PEAKIUU.

CocTtaB KOMIUIEKCHBIX coequHeHM. CTpoeHrne KOMIUIEKCHBIX coeuHeHu. 3omepus.
TepMonnHaMuyeckasi cucTreMa. 3aKOH COXpPaHEHUs SHEPruu. BHYTpEeHHsIsI SHEprus U dHTAJIbINA.
OK30- U DHIOTEPMUYECKUE PeaKIIUU. TepMOXUMHUYECKUE YPABHEHHUS.

3axoH ['ecca u cnenctBus us Hero. IIpumMepsr.
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38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.

55.

56.
S7.

Onranenus oOpasoBanus. CtaHnapTHele cocTOsSHUS BemiecTB. CTaHAapTHAs SHTANBIUS 00pa3o-
BaHUS U CTOPAHHUS.

Makpo- u MukpococtosiHus. BepositHocTs coctosinus. [Tonarue 06 sutponuu. CranaapTHas >H-
Tponus. Mi3MeHeHne SHTPONINHU B PA3IMYHBIX POLIECCAX.

[Tonsarue 06 >neprum I'mb60ca, ee M3MEHEHHH KaK Mephbl PeakIMOHHON criocoOHocTH. KpuTepuii
COMOIIPOM3BOJIBHOCTHU IIPOLIECCOB B CUCTEMAX.

OOparumblie 1 HeoOpaTUMBbIE MpoIecCchl. [ OMOreHHbIE U TeTeporeHHble paBHOBecHs. KoHcTanTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOr€HHBIX CUCTEMAX.

KoHncranTa paBHoBecus. CBs3b KOHCTaHTbl PAaBHOBECHS CO CTaHAAPTHBIM MU3MEHEHUEM SHEPTUU
I'uG6ca.

[Tpunnun Jle-Illarense. BinsHue temnepaTypsl, AaBICHUS U KOHIICHTPALMM PEarcHTOB HA paB-
HOBECHE.

DOneMeHTapHbIE U HedJeMeHTapHble peakunu. Kmaccudukamms peakiuii. CKOPOCTh peakiuil B
TOMOT€HHBIX U T€TEPOreHHbIX CUCTEMAX.

@daxTOopHl, BAUSIOLUINE HA CKOPOCTh peaklUU. 3aKoH JaeiicTBus Macc. KoHCTaHTa CKOpOCTH.
MounekynsipHOCTb U OPANOK peakuuu. I1opsanok HeaneMEeHTapHBIX PEaKLIAM.

3aBUCUMOCTb CKOPOCTH peakLuu OoT TeMieparypsbl. [loHsaTHe 06 akTHUBHOM KOMILIEKCE. DHEprus u
SHTPONUS AKTUBALUU.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccudukanus
JIBYXKOMITOHEHTHBIX pacTBOpoB. [Iporecchl, conpoBoxkaaronme odpazoBaHue pacTBopoB. Coib-
BaTalMusl.

Pasnnunble BUIbI BEIpaXXEHNSI KOHLIEHTPALMKA PACTBOPOB U MX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KHUAKOCTAX. 3akoH ['eHpu. BiusiHie Ha pacTBOPUMOCTh
IIPUPO/BI BEILECTB, TEMIIEPATYpPBI, AABJICHUA. 3aKOH paclpeAcICHUsl.

HomeHnknarypa M OCHOBHBIE THUIIBI KOMIUIEKCHBIX coenuHeHnd. Kimaccudukamnmst KOMIUIEKCOB 110
BHUly KOOPJAUHUPYEMBIX JINTAH/IOB.

KBanToBo-MexaHuveckne Teopurn o0pa3oBaHUS KOMIUIEKCHBIX COEAMHEHMH. MeToJ BaJeHTHBIX
cBasel. [lonsaTue o Teopuy KpUCTAIIINYECKOTO TOJIA.

Nonun3anus KOMIUIEKCHBIX COEIMHEHUN B pacTBope. KOHCTaHTa MOHM3alMN KOMIUIEKCHOTO HOHA.
XenatHbii 3¢pdexr. Tpanc-BiusHue.

DNEeKTPOXUMHUYECKUN psANl HANpsoKeHU MetauioB. [anpBannueckue annemeHThl. JJIC ranpBanu-
YECKOI'0 JJIEMEHTA.

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

DNEeKTPOIN3 PACIIIAaBOB U BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Koppo3us metannos. MeTopl 3aUTEl OT KOPPO3HUH.

Buuer (oopazey) k 3k3ameny (IPOMeKYTOUHbIH KOHTPOJIb)

1. Ha3oBuTe KOMILICKCHbBIE 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
PacTBOPEC, a TAKIKC CTCIICHb AUCCONHUAIIMN KOMITJICKCHOT'O MOHA!

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

2. MaccoBblii coctaB MeiHOTO Komuenaana (B %): Cu — 34,64; Fe — 30,42; S — 34,94. YcranoBute

XUMHUYECKYIO (POpPMYITY JaHHOTO COETUHEHHUSI.

3. CocraBbTe MOHHBIE M MOJIEKYJIsIpHBIe ypaBHeHHs ruaponu3a conu NiCly. Paccuuraiite ms Hee

K., crenens ruaponusa h u smauenne pH B 0,01 M pactBope.

4. BeIuucIuTe Maccy BOJBI i PACTBOPSIEMOTO BEIIEeCTBa (B T'), KOTOPhIE OTPEOYIOTCS ISl IPUTO-

toBieHus 1 11 8%-noro pactBopa NazAsO, (mmotHocts npu 17 °C 1089,2 KF/M3).

5. MeTo10M HOHHO-3JIEKTPOHHOTO OasiaHca (METOZ0M MOoNypeakinii) 3akoHunte ypaBaenue OBP.
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Paccuuraiite 5/1C u BBIACHUTE, MOXET JIU 3TA PEAKIUS IPOTEKATh CAMOIIPOU3BOIBHO
MnO; + KBrO + ... = MnOy4 +Bro+ ... .

6. BeruucnuTe cuily TOKa MPH 3JIEKTPOIU3E BOJHOTO pacTBOpa Cyib(ara HATpus, eciau 3a 1 4 mpo-
1ecca CyMMapHbId 00bEM BBIJICIMBIIMXCS Ta3000pa3HbIX MPOIYKTOB aHOIHOM M KaTOJHOM MOJTypeaKui
coctaBui 5,64 1 (H.y.). KakoBa mpu 3TOM Macca pa3inokUBIICHCS BOIbI?

Bornpocsl K onpocy mo TeMam J1adopaTOpHbIX padoT (npumepst) (TEKYyUIHA KOHTPOJIb)

Pa3nen 1. tema 1.1.-1.2. JlabopatopHas pabora Nel
«OrnpeneneHne 3KBUBAJIEHTHON MacChl HEU3BECTHOI'O METAILIIA»

1.®opMynMpoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPTUH, €r0 MATEMaTUUYECKOE BhIpaKEHUE.

2.®DopMyIHpOBKa 3aKOHA COXPAHEHUS MACCHI.

3.®opMynUpOBKa 3aKOHA MOCTOSIHCTBA COCTABA.

4.®opMynHpOBKa 3aKOHA KPaTHBIX OTHOLLIEHUIA.

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

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

7.0mpeneneHue MOHATHI: SKBHUBAJICHT 3JIEMEHTA, MOJSpHAs Macca SKBUBaJeHTa, dopMyna ams
pacuera MOJISIPHON Macchl KBUBAJICHTA 3JIEMEHTA.

8.0mpenenenne MOHITHIA: SKBUBAJICHT BEIIECTBA, MOJIIPHBIA 00beM 2KBHBAJICHTA ra3a.

9.®opmynsl ISl pacyeTa MOJISIPHOW MAcChl SKBUBAJICHTAa OCHOBHBIX (YETHIPEX) KJIACCOB HEOPTraHU-
YECKUX COCIMHEHUM.

10.®opmynupoBKa 3aKkoHa ABOTaJipo, CMBICI U BETMYMHA YKciia ABOrajipo.

11.®@opMynupoBKa ABYX CIEACTBUI U3 3aKOHA ABOTaJIpo.

12.06beM, 3aHMMaeMbli JIIOOBIM T'a30M MPU HOPMAaJbHBIX YCIOBUAX (H.y.). IIpuBectu 3HaueHus
JaBJIEHUA U TemnepaTypsl ipH H.y. B cuctemax CHU n CI'CE.

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

14.Maremaruueckas 3anuch ypaBHeHus: Meneneena — Knaneiipona.

15.ITonsiTHE MapuMaIbHOTO JaBJICHUS ra3a. 3aKOH NapuuaibHbIX JaBieHui [lanbroHa.

16. BemtectBo coctout u3 menu u cepsl. M3 0,667 r atoro BemiectBa nomydeno 0,556 r okcuga me-
mu(1l). Beraucnure MaccoByIO OO MEIM B BEMIECTBE U HAMAUTE €ro (GopMyITy.

Pa3nean 1. rema: 1.3. Jlaboparopnast pabota No2
«OCHOBHBIE KJIACChl HEOPTAHHUUECKHUX COeTUHEeHHH. KOMITTIEKCHBIE COeTMHEHUS

1.IlonsiTHE XMMUYECKU 271EMEHT. UTO O3HAYaET 3alKCh lﬂ‘ Ru?

2.IlepeuncanTe CHUMBOJIBI DJIEMEHTOB, HA3bIBAEMBIX I1I€JIOUHBIE AJIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JJIIEMEHTOB, Ha3bIBAEMBIX TAJIOT€HAMM.

4.1lepeuncianTe CUMBOJIBI DJIEMEHTOB, HA3bIBAEMBIX I1IEJIOYHO-3EMEIbHBIMH.

5.Kakwue anemeHTHl Ha3bIBalOT HeMeTauiaMu. [IpuBeanTe Bce UCKITIOYEHHS U3 CHOPMYITUPOBAHHOTO
IIpaBUIa.

6.Kakue snemeHThl Ha3bpIBatoT MeTayiamu. llpuBenuTte Bce HCKItOUEHUS U3 CHOPMYIUPOBAHHOTO
IIpaBUIa.

7.Haiite onpenenenue okcuaoB. KakoBa creneHb OKUCICHUS 00pa3yrOIIero OKCU JIEMEHTa B HU-
e npuBeneHHbIX okcunax: Cr,07, TiOz, HO,2, KO2? HazoBute 5TH OKCHIBI, TPUBEANTE UX TpaduyecKre
(bopMyIIBI.

8.JlaiiTe ompeneneHusi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecojeoOpa3yromux okcuaoB. [1pu-
BEJUTE T10 /IBa MpUMepa Kaxaoro Tuna okcuoB. [IpuBeanre ux rpaguueckue Gopmysibl.

9.[laiiTe onpeneneHe OCHOBAHUM € TOUKH 3PEHHS TEOPUH NIEKTPOJIUTUUECKON nuccounanuu. Yro
Ha3bIBAETCS KUCJIOTHOCTBIO OCHOBAaHMNI? Kakye OCHOBaHUs Ha3bIBAIOTCS IIEI09aMU?
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10./laiiTe onpeneneHUe KUCIOT C TOYKM 3PEHUS TEOPUH DJIEKTPOIMTHUYECKOM auccouuanuu. Yro
HA3bIBAETCSl OCHOBHOCTHIO KucoT? [IpuBenute mo ogHOMY MpUMEpPY KHCIOPOACOAEpKAIUX U OecKuc-
JIOPOJHBIX KUCIIOT, IalTe UX CUCTEMAaTUYECKOE U TPATUIIMOHHOE Ha3BaHUS.

11./laiiTe onpenesieHUE CPEAHUX COJICH C TOUKU 3PEHUS TEOPUHU DIICKTPOJUTHUUECKOHN T CCOLIMAIIAH.
UeM OTIMYAIOTCS OT HUX KUCIBIE W OCHOBHBIE coiu? [IpuBeauTe mo aBa mpuMepa KUCIBIX U OCHOBHBIX
coneil, Ha3oBute ux. [IpuBenure ux rpadpuyeckue GopMyIbl.

12.[1aiiTu onpeiesieHUe ABOMHBIX U CMEIIaHHBIX coJied. [IpuBenuTe 1o ABa mpuMmepa Kaxaoro TUIa
3THUX coJielt ¥ Ha3oBUTe uXx. [IpuBeanure ux rpadpuyueckue GopMyIbl.

13./laiite ompenenenue moHsTus rpaduyeckort Gpopmynsl coequnenus. [Ipusenute rpaduueckue
dbopmynsl coenqunennii: VOSO4, CrOHSO3, HBrO,, CaHPOQO,. K kakum kiraccaM OTHOCSITCSI 9TH COEJIH-
HEHUs, TaliTe UX TPATUIIMOHHEBIC Ha3BaHUS.

14.]laiiTe onpeaeieHUE MOHIATUS CTENIEHb OKUCICHMS 3JIEMEHTa B coequHeHnH. Paccuuraiite cre-
TIEHH OKHCJIEHHS JIEMEHTOB B coemuuenusx K,Cr,07, HiPOs, SiOs%, Cry(S0y)3, naiiTe ux TpaaUIMOH-
HbIC HAa3BaHMUSI.

15.Metadochopras u opropochopHast KHCIOTHI — HA YTO YKA3bIBAIOT MCIIOJIH30BAHHBIC MTPHCTAB-
ku? [IpuBeaure rpaduyeckue GopMyIbl STUX KUCIOT.

16.ITpuBenure oObuHBIC U Tpaduueckre GOPMYIBI XJIOPCOACPIKANUX KUCIOT, COOTBETCTBYIOIIHX
CIIEYIOIIUM CTETEeHsIM OKHUCIeHUs xopa: -1, +1, +3, +5, +7. [IpuBeauTte TpaauIiOHHbIE HA3BAHUS 3TUX
KUCJIOT. Ha 4TO yKa3bIBalOT UCIOJIb30BaHHBIC B HA3BAHUSIX OKOHYAHUS?

17. CocraBbTe MOJNEKYJISIPHBIE U MOHHBIC YPaBHEHUS PEaKIUil, C TOMOMIbIO KOTOPBIX MOXHO OCY-
IIECTBUTD CIIEAYIONINE MTPEBPAICHUS:

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

18 HazoBuTe KOMIUICKCHBIC COCIUHEHUS. YKAXKHUTE 3aps]] KOMIUIGKCHOTO MOHA, CTCTICHh OKHCIIe-
HUS ¥ KOOPAMHALMOHHOE YKCIIO MOHA-KOMILJIEKCOO0pa30BaTess, a TaKKe IEHTAaTHOCTh JIMTAHIOB.

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

19.3anumuTe ypaBHEHHUE PEaKIMi B MOJICKYIIIpHOM U HOHHOM Bujie: Cr(SO4); + BaCl,—

Pa3znen 2. tema: 2.1. JlabopaTopnast pabota No3
«CTpoeHue aTomMa U IEpUOJNYECcKas cucTeMa XuMudeckux aiuemenToB .M. MenneneeBa»

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

2.IlonsTue opOuTans.

3.®u3nyeckuil CMbICT U 3HAUEHUS!, IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®u3nveckuil CMBICT M 3HAYCHM S, IPUHUMAaeMble OpOUTATbHBIM KBAHTOBBIM UHCIIOM.

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

6.®u3nyecKuil CMbICI W 3HAYEHMsI, IPUHUMAaEMble MAarHUTHBIM KBAaHTOBBIM 4nCIOM. CBSA3b 3THX
3HAYEHHH M Ymcia S-, pP-, d- u f-opOuraneii.

7.®u3nyecKuil CMBICT U 3HaUEHUS, IPUHUMAEMble CIUTHOBBIM KBAHTOBBIM YHCIIOM.

8.YcioBHas 3alnMCh YHEPTETUUECKOM TMarpaMMbl MHOTORJIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U (PUINUECKHI CMBICI TPUHIIUIIA MUHUMYMa SHEPTHH.

10.®opmynupoBka u puznyeckuit cMmpica npuHuuna [aymm.

11.®opmynupoBka u pu3nuecKuil CMbIC MpaBuia XyHaa.

12.®opmynupoBka npasuia KiieukoBckoro.

13.Yto Ha3pIiBaeTCs AICKTPOHHOW KoH(purypamueit aroma? IlpuBenuTe MOMHYIO 3JIEKTPOHHYIO
KOH(UTypalrmio aToMa 3JIeMEHTa ¢ 3apsiioM sapa S1.

14.PaccunTtaiiTe MakKCUMAIIbHOE YHCIIO AJIEKTPOHOB, KOTOPbIE MOTYT HaxoauThcs Ha 3P u 5f opoOu-
TasIX.

15.ITpuBenure coBpemennyto popmynuposky [lepuoanueckoro 3akona J[.M.Menneneena.

16.0npenenenue u GpU3NMUECKUI CMBICI MOHATHIA: 3()(PEKTUBHBIN 3aps] Aapa, TOCTOSHHAS SKPaHU-
pOBaHMs.

17.ITonsTus panunyca atoMa U noHa. Kak M3MeHsieTcs paauyc 4acTULbI IIPU NEPEXO0IE: aTOM — €ro
MOJIOKUTEIBHO 3apsSHKEHHBIN MOH, aTOM — €TI0 OTPUIATEIbHO 3apsiKEHHbBIA NOH?
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18.Kak 1 moueMy U3MEHSIIOTCS paguychl aTOMOB IIPHU NIEPEMEILIEHUH BOJIb IIEPUOa ClieBa HAIPaBO
Y TIPU TIEPEMEILICHUH CBEPXY BHU3 BJIOJIb TJIABHBIX M MIOOOYHBIX MOATPYII?

19.0mnpenenenrie MOHATHUS SHEPTHS MOHU3ALNH, SAMHUIIBI €€ U3MEPEHUS U XapaKTep €€ U3MEHECHUS
B MEPHUOJIaX U IpyIIax.

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

21.IMonsiTre U GU3HUECKUN CMBICI SJCKTPOOTPUIIATEIILHOCTH JIEMEHTOB TIo Maimukeny. EquHuIs!
€€ U3MEPEHUS M XapaKTep U3MEHEHUS B IEPUOJIaX U IPyIIax.

22.0OTHOCUTENBHBIC AJIEKTPOOTPUIIATEABHOCTH 10 [l0MHTY: KaKk OIEHUBAIOTCS M 3aKOHOMEPHOCTH
W3MEHEHUS UX 3HAYCHUH B MEPHUOJIaX U IPyIax.

23. Harmumure 31neKTpOHHBIE (DOPMYITBI IPUBEICHHBIX HIDKE HOHOB. K ceMelCTBY KakuX 3JIEMEHTOB
OTHOCSITCA aTOMBI 3TUX HOHOB? Sn2+, Mn2+, Cu“, Cr3+, s%,

Pa3nen 3. rema: 3.1. JlabopatopHas pabora Ned
«JHEepreTrKa XUMHUYECKUX TPOIIECCOBY

1.Omnpenenenre MOHATHS TEIIIOBOK AP (HEKT peaKIii.

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

3.0npeneneHne U30TEPMHUUECKUX, W30XOPHBIX M HM300apHBIX MPOLECCOB. MoauduKanuy 3amucu
MaTEeMaTHYECKOT0 BhIpaxKeHHs 1-To Hauana TepMOJUHAMHUKY B 3THX TPEX CIydasx.

4.JlaliTe onpeeneHUe YHTAIBIINHI, YHI0- U IK30TEPMUUYECKUX TporieccoB. OOBICHUTE B3aUMOCBSI3b
o0o3HaueHui TermoBoro 3gdekra Q u AH.

5.0mnpeneneHue MOHATUS TEPMOXUMHUYECKOE ypaBHeHUe. Kakue ycioBHs Ha3bpIBalOTCS CTaHIapT-
HbIMU?

6.0mpeneneHye MOHATUS SHTAIBIIMK 00pa30BaHUs, €IMHULBI U3MEPEHUS. 3HAUEHUS PHTAIIBIIUN 00-
pa30BaHUs MPOCTHIX BEILECTB.

7.3akoHa ['ecca. Maremarnueckoe BeIpakeHHUE ClIeICTBUSI 13 3akoHa ['ecca.

8.0nucanue MOHATUS SHTPOIIUH CUCTEMBI, €IUHULIBI H3MEPEHHUSL.

9.Maremaruueckas Gopmyna JUisl pacueTa U3MEHEHUs SHTPOIHHU B ITPOLIECCE PEAKIIUH.

10.0Onpenenenne MoHATHS U300apHO-M30TEPMUUECKOr0 MOTEHIMana peakiuuu (3Hepruu ['udoca).
UYro orpakaer BenuuuHa 3Hepruu ['mdoca?

11.0npenenenne NMOHATHS CTaHAApTHOM s>Hepruu I'm60ca oOpa3oBaHMs, €JUHUIBI 00pa30BaHMUS.
3HaueHus CTaHIapPTHBIX dHepruit 'm66ca oOpa3zoBaHMs MPOCTHIX BELIECTB?

12.Marematndeckas Gopmyiia Juid pacueTa U3MEHEHUsI N300apHO-U30TEPMUYECKOT0 MTOTEHIMAlIa B
MIPOLIECCE peaKLUu.

13.CooTHOIIEHUS MEXAY SHTAIBIIUAHBIM M SHTPOIUUHBIM (paKTOpaMU U HANpaBIEHUE MPOTEKAHUS
XUMHYECKOHN PEaKIIuu.

14.Ilonstue TepmoauHaMuueckoil ¢pynkiuu. Ilepeuncnurte uzBectHsle Bam TepmoanHamuueckue
GbyHKIUH.

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

16.B03MOXHO 11 1IpU CTaHIAPTHBIX YCIOBUSX HosrydeHue aHuiauHa 1o peakuuu NH3ipy + CeHery =
C6H5NH2()K) + H2(r)?

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEiH c()OPMHPOBAHHBIX KOMIIECTCHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE- Onenka [Nosicnenus
TEHUUH

Teoperuueckoe comepkaHe Kypca OCBOSHO MOJHOCTBIO, BCE
NPEYyCMOTPEHHBIC IPOTPAMMOi 00yUeHUS yUeOHbIC 3a/1aHUS BbI-
«5» TTOJTHCHBI.
(oTHuHO) OOyyaromuiicss JEMOHCTPUPYET CIIOCOOHOCTH 0OOCHOBAHHOTO
BbIOOpa peareHTOB M WX KOJMYECTBEHHBIX COOTHONICHUH, (a3oBOTO
COCTOSIHUS JIJIsl ONITUMAJIBHOTO MPOBEICHUSI XUMHUYCCKHIX MPOIIECCOB.

Bricokuit
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Orenka

Tlosicuenns

3HaeT CBOMCTBA PA3JIMYHBIX KJIACCOB XUMHUYECKHUX JJIEMEHTOB, CO-
€AVMHEHUH, BEUIECTB W MAaTE€pUalOB. YCHEIIHO MPUMEHSET 3HaHUSA
OCHOBHBIX 3aKOHOB XUMHHU, CTPOCHHUS U PEAKIIMOHHOM CIOCOOHOCTU
BEILECTB, [IPY U3YYECHUU U AHAIN3€ MEXAHU3MOB XMMHUUYECKUX PEak-
UM, OPOUCXOIAIIMX B TEXHOJOTHUYECKUX MPOLECCAX U OKPYKAIOLIEM
mupe. CriocoOeH aHaTu3upoBaTh W HCMHOJIb30BAaTh MEXAaHU3MBI XHU-
MHYECKUX PEAKLHM, TPOUCXOIAIINX B TEXHOJOTHUYECKUX MPOLIECcax
U OKpY’KarollleM MUPE, IPOBOAUTH aHAJIU3 MOJYYEHHBIX IaHHBIX, Je-
JaTh MpaBWIbHBIC, HAYYHO OOOCHOBAHHBIE BHIBOABI. ['0TOB mpesia-
ratb CBOM CIIOCOOBI pelIeHHs TOCTaBIeHHBIX 3a1a4. ['oToB paboTarh
Kak B KOMaHJI€, TAK U UHJIUBUIYAIbHO.

bazosruiit

«y
(xoporo)

TeopeTtrueckoe cofiep)aHue Kypca OCBOCHO MOJIHOCTHIO, BCE
MPElyCMOTPEHHBIE MPOTpaMMOii 00ydeHUsT ydeOHbIE 3aJaHHsI BbI-
MOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMHU.

OOygarommiicst croco0eH MPOBOAUTH BBIOOP HEOOXOIUMBIX
YCIIOBUHM MIPOTEKAHUS PEAKIIHii, 3HACT CBOMCTBAX Pa3IMYHbBIX KJIACCOB
XUMHYECKHX 3JIEMEHTOB, COCMHEHUH, BEIIECTB M MAaTEPUAIIOB, CIIO-
coObI BIUSHUS HA XUMHUYECKUN MPOIECC C LIETBI0 €ro YCHIICHUS WIN
octaHoBKU. OOyuaromuiicss crocoOeH HCI0JIb30BaTh OCHOBHBIE 3a-
KOHBl XUMHUU JJISl pelIeHus MpoQecCHOHANbHBIX 3a7ad, Ha OCHOBE
3HaHUI O CBOMCTBaX M CTPOCHUU BEIIECTBA MPOBOAMUT MOAOOpP pea-
TeHTOB, CIIOCOOCH aHaJM3UPOBATh U HCIIOJIb30BATh MEXaHU3MBbI XHU-
MHUYCCKUX peaKHHﬁ, MPOUCXOAIINX B TEXHOJIOTHYCCKUX IpoLeccax
U OKpYXKAoIlleM MUpe

[Toporosslii

«3»
(ynoBnerBopu-
TEJIHLHO)

TeopeTtnueckoe copepkaHHe Kypca OCBOEHO YAaCTUYHO, 0OJIb-
IIMHCTBO MPEIYyCMOTPEHHBIX POrpaMMoil 00ydeHHsl yueOHBIX 3aja-
HUHU BBIIIOJIHEHO, B HUX UMCIOTCA OIIINOKH.

OOyyaronuiicss MOXET O] PYKOBOJCTBOM OCYIIECTBISTH BBI-
O0Op ONTHUMAaNbHBIX YCIOBHUH MPOTEKaHMs PEAKIUN M BO3MOKHOCTU
BIIMSIHUSI Ha CMEUIEHUE XMMHYECKOTO PAaBHOBECHS, C LEIbIO YBEIIH-
YEHUs BBIXOJIa MPOJYKTOB peaklUy. 3HAeT CBOMCTBAa Haubosee Bax-
HBIX KJIACCOB XMMHUYECKUX 3JE€MEHTOB, COCIMHEHH, BEUIECTB U Ma-
tepuanoB. Croco0eH Mo/ PYKOBOJICTBOM HCIIOJIb30BaTh OCHOBHBIE
3aKOHBI XUMHUU JUIS pEelIeHUs MPOopEeCCHOHANBHBIX 3a/1a4, HA OCHOBE
3HAaHWI O CBOMCTBaX W CTPOCHUH BEIIECTBA MPOBOAMT MOAOOpP pea-
TE€HTOB

Huzkuit

«@2»
(HEYTOBIETBO-
PHUTEIIBHO)

TeopeTtnueckoe cofepkaHue Kypca HE OCBOECHO, OOJIbITMHCTBO
MPEyCMOTPEHHBIX MPOrpaMMOil 00ydeHHsI y4eOHBIX 3adaHuil 00
HE BBINOJIHEHBI, JIN0O cojepaT rpyOble OMMOKM; JAOMOJIHUTENbHAS
camocTrosTeNnbHas paboTa HaJ MaTepUaIOM HE TMpHBENa K KaKoMy-
100 3HAYUTENILHOMY IMOBBIIIEHUIO KaueCTBA BHINOJHEHUS y4eOHBIX
3alaHUN.

OOyuaromuiicsi He 3HAe€T OCHOBHBIX 3aKOHOB XMMHH, CTPOCHHUE
BEILECTB, IPUPOAY XUMUUYECKOMN CBSI3M U CBOMCTBA PAa3IMYHbBIX Kiac-
COB XMMHYECKHX 3JIEMEHTOB, CO€AMHEHUM, BEIIECTB U MaTepUasoB,
IUIOXO MPEACTaBISET BO3MOXHOCTh MX HCIIOJIb30BaHUS IIPHU IMpPOBE-
JIEHUY BBIYMCIICHHH 10 ypaBHEHUsAM peaknuii. He umeert, mubo nmeet
cia0bie MPEACTABICHUSI O CTPOCHHUH BEIIECTB U UX XUMHUYECKOU aK-
TUBHOCTH, O CIOCO0ax MpeBpallleHUs] OJHUX BEIIECTB B JIpyrue, He
BJIQJICET METOJIaMU BHIOOPA ONTUMAIIBHBIX YCIOBUH MPOTEKAHUsS pe-

22




Yposens chopmu-
POBaHHBIX KOMIIE- OmueHka INosicHeHus
TEHUUHN

aKIMI ¥ BO3MOKHOCTHU BIIMSHHUS HAa CMELICHUE XMMHUYECKOTO PaBHO-
BECHs, C LEJIBIO YBEJIMYECHMSI BBIX01a TPOAYKTOB peakuuu. He cnoco-
OeH mox0upaTh PeareHThl IS pemieHus: Npo(ecCHOHANBHBIX 3a/ad.
He Bnangeer HaBbikamMu 00OOIIEHUS U OLIEHKH IOIYYEHHBIX PE3YIlb-
TaTOB MCCIICIOBAaHU.

8. Metoguyeckue ykazaHus 1JIsl CAMOCTOSITEIbHON padoThI 00y4yarouxcst

CaMocTosiTenbHas paboTa CiocoOCTBYET 3aKpEIICHUIO HABBIKOB paOOThI ¢ y4eOHOM U Hay4HOM JIH-
TEpaTypor, OCMBICIICHUIO U 3aKPEIUICHHIO TEOPETHYECKOT0 MaTepHalia, ClIOCOOHOCTH HCIIOIb30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO(HECCHOHATIBHON eI TeNbHOCTH.

CamocrosiTenbHasi padoTa BBINOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BPEMs MO 3aJlaHUIO0 U
IIPU METOJMYECKOM PYKOBOJCTBE MPEMNO/IaBaTelsi, HO 0e3 ero HelmoCPeACTBEHHOIO y4acTus (IIpHU YacTHY-
HOM HEMOCPEICTBEHHOM Y4acTUU MPEnoaBaTesis, OCTAaBISAIOLIEM BEAYIIYIO pOJIb B KOHTPOJIE 3a paboToM
CTYICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKalaBpOB pa3HO0Opa3Hbl. OHHM BKIIOYAIOT B CeOsl M3yde-
HUE y4yeOHOH, HAYYHOH M METOJIUYECKOW JTUTepaTyphl, MaTEpUaIOB MEPUOIUIYECKUX W3IaHUH C TpUBIIe-
YEHHEM 3JICKTPOHHBIX CPEACTB O(PHUIIMANBHOM, CTaTUCTUYECKOH, MEPUOTUIECKON W HaydHOUW MH(OpMa-
LUH.

B mpornecce m3ydenus aucuuiuiiHbl «Xumus» OakanaBpamu HampasieHus 18.03.01 «Xumunge-
CKasi TEXHOJIOTHSIY OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU pabombl SIBISIFOTCSL:

- IOATOTOBKA K ayIUTOPHBIM 3aHATHAM (JIEKUHAM U Ja0OPAaTOPHBIM 3aHATUSIM) U BBIIIOJIHEHUE CO-
OTBETCTBYIOLIUX 3aJaHUM;

- caMoCToOsTeNlNbHasl padoTa HaJ OT/IEIbHBIMU TEMaMHU y4e€OHOW TUCHUIUIMHBI B COOTBETCTBHM C
y4eOHO-TeMaTUYECKUM IIIaHOM;

- IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIIMOHHOTO THUIIA MPENojAaBaTelb M3JaraeT M paszbsACHSAET OCHOBHBIC, Hambosee
CIIO)KHBIE TOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMHM TEOPETUYECKHE U NMPAKTHUECKHUE IPOOJIEMBbI, JaeT
PEKOMEH/IallMY Ha BBIMOJIHEHNE CAMOCTOSITETbHOM pabOTHI.

B xoze nexmuit 00y4aronmmcs peKoMeH1yeTCsl:

- BECTH KOHCIIEKTHUPOBaHUE yUeOHOIr0 MaTepuana;

- oOpamaTh BHUMaHUE Ha OINpeAeIeHUs NOHITUH, (POPMYIMPOBKU 3aKOHOB M MX MaTEMaTUYECKOE
BBIPAKEHHE, MOJOKEHHS, PACKPBIBAIOIINE COJIEPKAHUE TE€X WIM MHBIX SBJICHUU M MPOLECCOB, HAYYHbIE
BBIBOJIbI U TIPAKTUUECKHE PEKOMEH/IAINH 110 UX MPUMEHECHHIO;

- 33/1aBaTh MPENOJABATEI0 YTOUYHSIOIINE BOIPOCHI C LIEJIBI0 YSICHEHUS TEOPETUUYECKHUX IOJIOXKE-
HUM, pa3pelieHns CIIOPHBIX CUTYallUN.

B pabounx KOHCIEKTax jKelaTelIbHO OCTABJATH TOJS, HA KOTOPHIX BO BHEAYIUTOPHOE BpEMS
MOXXHO CJIeJIaTh TTIOMETKH M3 Y4eOHO-METOAMYEeCKOro 00ecreueHus Il CaMOCTOsITEIbHOM paboThl 00Y-
YaIOLIUXCs, JOMOJHAIOIIEr0 MaTepHall MPOCIYIIaHHON JIEKIIMH, a TAaKKe MOMETKH, MOJ4EPKUBAIOIINE
0CO00YIO0 BaKHOCTb T€X WJIM MHBIX TEOPETUUYECKHUX MOJIOKEHUH.

Jlyis ycnemHoro oBiaieHusi KypcoM He0OXOMMO TMOCenaTh BCe JEKIUH, TaK KaK TeMaTH4YeCKUi
MaTepuaj B3aMMOCBsA3aH MeXy co0oil. B cioyuasx mpomycka 3aHATUS CTYAEHTY HEOOXOJMMO CaMOCTOS-
TEIBbHO M3YYUTh MaTepual U OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI MO MPOIYIIEHHOW TeMe BO BpeMs HH-
JTUBUTYAJTbHBIX KOHCYJIbTAIIH.

BaxHoil yacThio caMOCTOATENBHON pabOThI SBISETCS YTEHHE y4eOHOW M HAydHOW JHMTEpaTyphl.
OcHoBHast GyHKIUS yUeOHUKOB — OPUEHTUPOBATH CTY/ICHTA B CUCTEME 3HaHUM, YMEHUI U HaBBIKOB, KOTOpHIE
JIOJDKHBI OBITH YCBOSHBI OYAYIIIMMU CHEIUAMCTAMU 0 JAHHOW TUCIIUTUINHE.

Ornpoc 1o TeMe J1abopaTopHOM PabOTHI MPEACTABISET COOOM OTBETHI HA MOCTABIECHHBIE BOIIPOCHI
nepen 1abopaTopHOil paboToil u mocie e€¢ BeImoMHEeHUs. 3m0keHne B MUChbMEHHOM BHJIE PE3yJIbTAaTOB
JKCIIEPUMEHTA M TEOPETUUYECKOr0 aHAJIM3a WJIM PELICHHE 3aJa4yM 1o omnpeneneHHoi Tteme. CoaepxaHue
WHIUBUIYAIBHBIX BOMPOCOB IO TeMaM JabOpaTOpHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY Oakamas-
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POB II0 OCHOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIIIOJIHEHUS IIO3BOJISIET IPENOAABATEIAM CYIUTh O XOIE
CaMOCTOSITENIbHON paboThl 0aKaIaBpOB B MEKCECCUOHHBIN MEPHO U O CTENIEHH UX MOATOTOBKHU K dK3aMe-
HY.

IToaroroBka K 3K3aMeHy IIPEAIIOIIAracT:

- U3y4YECHHUE OCHOBHOM U IOIIOJIHUTEIILHOM JINTEPATYyPHI;

- N3y4YCHHE KOHCIIEKTOB JICKIIWH;

- y4acTH€ B IIPOBOJUMBIX KOHTPOJIBHBIX OIPOCAX.

9. llepevyenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, HCI0JIb3YEeMbIX
NPH OCYLeCTBJIEHUH 00pPa30BaATEILHOIO NIpoLecca Mo JUCHHUILINHE

IIpumeHeHre UMQPOBBIX TEXHOJOTHH B PaMKax MPernoAaBaHus TUCLMIUIMHBI IPEOCTABISIET
pacupeHHble BO3MOKHOCTH 110 OpPraHU3aluy YYeOHBIX 3aHATUH B YCIOBHUAX HU(POBU3AIUN 00pa3oBa-
HUS U 103BOJIsIET C(HOPMHUPOBATH Y 00YYAIOLINXCS HABBIKM IPUMEHEHUs LU(POBBIX CEPBUCOB U UHCTPY-
MEHTOB B IIOBCETHEBHOW )XKU3HH U MPO(PECCHOHATBHOM JeSITETBbHOCTH,.

Jlyis peayi3anuy 3TOW METU B paMKaxX M3y4YeHUS JUCIUILIMHBI MOTYT IPUMEHSTHCS CIIEIYIO-
IMe NUPPOBBIC HHCTPYMEHTHI U CEPBUCHI:

- s kommyHukaiuu ¢ odyuarormmmucs: VK Meccenmxep (https://vk.me/app?mt_click _id=mt-
V7eix5-1660908314-1651141140) — mecceHmKep, pacpocTpaHsercs mo auieH3un FreeWare;

- s TUIAaHUPOBAHHUS ayJUTOPHBIX W BHEAYAUTOPHBIX Meponpusatuii: Snmexc.Kamennapp
(https://calendar.yandex.ru/) — onnaitn KaaeHmapb-IUIaHEp, pacIpocTpaHseTcs mo auiensun ShareWare

- JUTsI COBMECTHOT'O UCTIONIBb30BaHus (haitnoB: SHaexc./Juck — cepBUC Al XpaHEHUS U COBMECTHO-
rO WCIOJIb30BaHHsI JOKYMEHTOB, pAaclpocTpaHsercs 1o JmneH3un trialware u  @O06nako
(https://cloud.mail.ru/) — cepBuc s co3aanusi, XpaHEHHs. U COBMECTHOTO MCIIONIb30BaHMsl (haityioB, pac-
MIPOCTpaHsIETCs TI0 JIUIEH3UH trialware;

- JUIsl OpraHM3allMM YAAJeHHOW CBs3M M BuAcokoH(pepeHumii: Buaeo3Bonok BKonrakrte
(https://vk.com/calls) — cepBuc aas BHICO3BOHKOB, paclpocTpaHsercs Mo juiensuud ShareWare;
Mirapolis — cucrema It OpraHu3aIlui KOJUIEKTUBHON pabOThI M OHJIAHH-BCTPEY, PacpOCTPaHSIETCS 110
MPONPUETAPHON JTUIICH3UH .

Jlyis yCTIenTHOTO OBJIA/ICHUS TUCIATUTMHOW MCIIONB3YIOTCS CIeNYIOIne HHPOPMAIMOHHBIE TEXHO-
JIOTUU O0y4YEHHUS:

e [lpu mpoBeneHMH JEKIMH HCIOJB3YIOTCS TPE3EHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixom Ha mpodhEeCCHOHANBHBIE CAWThI, WCIOIb30BAHHE BHICOMATEPHATIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHSATHS MO JTUCHUIUIMHE MPOBOAATCS B CHEIHAIM3UPOBAHHOW yueOHOU
ayTUTOPHH.

* B clyyae JUCTAHIIMOHHOTO M3YyYEHUS TUCIUIUIMHBI U CAMOCTOSTEIHHON pabOThl HCIIONB3yeTCs
BUOC (MOODLE).

Jis TUCTaHIIMOHHOW TOJICPKKH TUCIMILIMHBI HCIIONB3YETCs CUCTEMa YIpaBIIEHUS 00pa3oBa-
TeabHBIM KOHTEHTOM Moodle. JIns paboThl B 1aHHOM cucTeMe Bce oOydaromiuecst Ha epBOM Kypce Io-
JTy9ar0T WHIUBUIYaJIbHBIE JIOTHH W TIAPOJIb JUIS BXOJIAa B CUCTEMY, B KOTOPOW pa3MeIIaloTes : mporpaMma
JTMCHIUTUIAHBI, MATEPHUAJIbI JIJIS ICKIIMOHHBIX U MHBIX BUJIOB 3aHATHIA , 3a/IaHUSI, KOHTPOJIbHBIE BOITPOCHI.

JlaGopaTopHbIe 3aHATHS MO TUCIHILIMHE MPOBOISATCS C MCIOIB30BAaHUE PA3IMYHOTO JIAOOPaTOP-
HOro oOopynoBanus. Ha 3aHATHH B XUMUYECKOU 1a00paTOpuu OOyJarOIIHIICs 3HAKOMHUTCS C Pa3INyuHbI-
MU BEIIeCTBAaMH M MpHEMaMU pabOThI ¢ HUIMH B 3aBHCHMOCTH OT WX arperaTHOrO COCTOSIHHS, XUMHUJe-
CKOHM aKTUBHOCTH M CTENEHH TOKCHYHOCTH. YUYHUTCS MPABWIBHO TMOJIH30BATHCS PANTMYHON XUMUYECKOU
MOCy/10M, 000py/TIOBaHUEM U MPUOOpaMU. 3HAKOMUTCS C XUMHUYECKUMH U (PU3UKO-XUMHUUYECKHUMH METO-
JlaMU aHaJT3a BEIECTB.

B mporecce u3ydeHHs] MUCHMIUIMHBI yYeOHBIMH IIENISIMU SIBJISIFOTCS TIEPBUYHOE BOCHPUATHE
yaeOHO MHGPOPMAIMU O TEOPETUYECKUX OCHOBAX CTPOCHHS, XMMHUYECKOW aKTUBHOCTH M TMPHUHIUIAX
B3aUMOJICHCTBHS PA3IMYHBIX XHMHUYECKHX O3JIEMEHTOB, COCJAMHEHWI, BEIIECTB M MaTepUAJIOB,
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0a3MpYIOLINXCS HA OCHOBHBIX 3aKOHAaX XUMHHU. JlanmbHeiast BOSMOXKHOCTb MCIIOJIb30BaHUS ATHX 3HAHUH
B Npo(ecCHOHATbHON JEATEJFHOCTH C NPUMEHEHHEM METOJOB MaTeMaTH4ecKoro aHaiuu3a W
MO/JICIIMPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOTO UCCIIECIOBAHNS.

Jns MOCTIDKEHMS ATHUX LENeH HCHONB3YIOTCS B OCHOBHOM TPAaJWIMOHHBIE WH(OPMATHBHO-
Pa3BUBAIOIINE TEXHOJOTHH OOYYEHHS C YYETOM Pa3IMYHOIO COYETAHUS MACCUBHBIX (GOpM (JEKIus, Ja-
OopaTopHOe 3aHATHE, KOHCYJIbTAlNs, CAMOCTOSITEIbHAS PadoTa) U PENPOILYKTUBHBIX METOJIOB O0YUYEHUS
(moBecTBOBATENBHOE M3JIOKEHUE YUeOHONH MH(POPMALIUHU, 00BICHUTEIBHO-MIUTFOCTPATUBHOE H3JIOKECHHUE)
1 J1a00PaTOPHO-IIPAKTHYECKUX METOJI0B 00y4YeHUs (BBIMOJHEHNE HHANBUIYAIbHBIX 33aJaHui, 0a00p pe-
areHTOB U pacyueT ONTHUMAIbHBIX YCIOBUI MPOTEKAHUS MPOLIECCOB).

VYHuBepcuTeT odecredeH He0OXOIUMbBIM KOMIUIEKTOM JIMIEH3HOHHOTO IPOrPaMMHOTO obecrede-
HUS:

— oneparuonHas cuctemMa Windows 7, License 49013351 VYIJITY Russia 2011-09-06, OPEN
68975925Z2ZE1309;

- onepanroHHas cucrema Astra Linux Special Edition;

— naket npukianabix nporpamm Office Professional Plus 2010, License 49013351 VIJITY Russia
2011-09-06, OPEN 68975925Z7ZE1309;

— HaKeT NpuKIaaHbIX nporpamMm P7-Oduc.IIpodeccronanbHblii;

— anTuBUpYycHas mporpamma Kaspersky Endpoint Security mis 6usneca — Crangaptaeiid Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— onepauuonHas cuctema Windows Server. KoHTpakT Ha yCIyru Mo MpeIoCTaBICHHIO JTHICH3UN
Ha MPaBO UCTIOJIB30BaTh KoMIbloTepHOE obectieuerne Ne 067/9A ot 07.12.2020 rona;

— cucrema BuaeokoHdpepenicsssu Mirapolis;

— cucrema BuieokoH(pepencss3u [Ipybdmu;

— cucrema ynpasieHus ooydenneM LMS Moodle — nporpammuaoe obecnieueHne ¢ OTKPBITHIM KO-
noM, pacripocrpansiercs o muieH3nn GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — mporpaMmmuoe obecredyeHrue pacupocTpa-
HSETCS 110 TPOCTOM (HEUCKITIOUUTEHHOM ) JTUIICH3UH,

— HOII «Xumus. BupryansHas naboparopus. 3amaun. Tpenaxepsl. Tecte». Jlorosop
Nel13/21/0183/21-223-03 ot 16.04.2021.

10. Onucanne MaTepHAJILHO-TEXHHYECKOH 0a3bl,
HeO0XO0AUMOM 1JIs1 OCYyIIEeCTBJICHNS 00Pa30BaTeJIbLHOIO MPOoLecca MO0 JMCHHUILTHHE

Peanuzamus yueGHOTO mpoiiecca OCyIIeCTBISETCS B CIEIMATBHBIX YU€OHBIX ayIUTOPUSIX YHUBEP-
CUTETa JJIsl IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA, TJAOOPATOPHBIX 3aHATUMN, TPYNIOBBIX U UHAUBHIY-
aNbHBIX KOHCYJIbTAIlMI, TEKYILErO0 KOHTPOJISA U MPOMEXKYTOYHOU aTTecTalu. Bece aymuTtopun yKOMILIEK-
TOBAaHbI CHeHI/IaJ'II/ISI/IPOBaHHOI\/II MeOEIbI0 U TEXHUYECKUMU cp€acTBaMu 06yqu1/I51, ClIyXKallluMH  1JI1
npencTaBicHuss ydeOHOW uHopManuu Oonbinoil aygutopuu. [Ipu HeoOXoauMocTH 00ydaromuMCs
MpeaIaraloTcss Habophl IEMOHCTPAIMOHHOTO 000PYIOBAaHUS U YUEOHO-HATIISAHBIX MOCOOMA, oOecnedn-
BAIOIINE TEMATUUYECKUE UILTIOCTPALIUH.

CamocrosiTenpHass paboTa 00yJaronuXcsl BBITIONHSAETCS B CTHEIUATM3UPOBAHHON ayAUTOPUH, KO-
Topass 000pyAoBaHa y4eOHOW MeOeNnbi0, KOMIBIOTEPHON TEXHUKOH C BO3MOKHOCTHIO MOJKIIOUCHHS K
cetn «/HTepHET» U obecrneueHneM O0CTyNa B AMEKTPOHHYI0 MH(OPMALMOHHO-00pa30BaTEIbHYIO CPENY
YIIITY.

EcTs momenienue st XpaHeHus ¥ MPOPUIAKTUUECKOTO 00CITY)KMBaHUS YI€OHOTO 000pYI0BaHUSI.

TpeOGoBanus K ayANTOPUAM
HaumenoBanne CIICaJIbHBIX HOMCIIICHI/If/i OCHaHIeHHOCTB CIICIMAJIbHBIX HOMCIIIGHI/IfI
nu HOMCHICHI/Iﬁ JJIA CaMOCTOSTEeIIEHOM pa6OTLI u HOMGIIICHI/Iﬁ JJIA CaMOCTOSITEIIEHOM pa6OTI)I

VYyeOHast ayauTOpHsl Ui MPOBEICHUS 3aHs-
TUW JIEKIIMOHHOTO THIIA, TPYIIIOBBIX U UHIU-
BUJIyQJIbHBIX KOHCYJIbTAllUW, TEKYILEro KOH-
TPOJIE U MPOMEXKYTOUYHOM aTrTecTaluu, OCHa-
HIEHHAsl CTOJAMU M ayJAUTOPHBIMHU CKaMbsIMH,

Ilomemenne 19 JEKIIMOHHBIX 3aHITHH,
prnHOBbIX )41 I/IHI[I/IBI/IIIyaJIBHbIX KOHCyJII:Ta-
MM, TEKyIedW UM MPOMEKYTOYHOM arrecra-
107078
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KOMIUIEKTOM HArJSIIHBIX MTOCOOMI; TIepeHOC-
HOE MYJIbTUMEIUHOE 000pyaoBaHuEe (HOYT-
OyK, 9KpaH, ITPOEKTOP).

[Tomenienue 11t 1a00paTOPHBIX 3aHATUI

Yuebuble nmabopatopun (Xumudeckas J1abo-
paropus) JUIS TpPOBEJCHUS J1Ta0OpaTOPHBIX
3aHATHUH M TEKYILEro KOHTPOJI OCHAIEHHAs
7a00paTOPHBIMU CTOJAMHU U CTYJBSIMH, IIKa-
damu 17151 XpaHEHUsI PEaKTHBOB, KOMIUIEKTOM
y4eOHO-HAITISAHBIX ~MaTepHalioB, XHMHUYeE-
CKOM TOCYHOH M peakTHBaMH, MOHOMEPaMH,
7a00paTOPHBIMUA YCTAaHOBKAMH, BBITSIKHBIM
mkagom — 2 mir.

ITomemenus JJIA CaMOCTOSITEIILHOMI pa6OTBI

[Tomenienue Ui CaMOCTOSITETLHONH pabOThI
00y4aroIuxcs, OCHAIEeHHOE CTOJIAaMU U CTY-
JbSIMH;, KOMITBIOTEPHOM TEXHUKOH C BO3MOXK-
HOCTBIO MOJKITIOYEHHUS K ceTh «MHTepHeT» |
JIOCTYIIOM K 3JICKTPOHHOW HH(OPMAIMOHHOU
obpazoarenbHoi cpeae YIJITY.

[Tomerenune st XpaHeHUs U TPOPUITAKTH-
YeCKOro oO0CITyXKHBaHUS yueOHOro 000pyI0-
BaHUS

Pacxonnbeie marepuanbl Uis peMOHTa M 00-
CIIY’>KMBaHHS TEXHUKU.

Mecra misi XpaHeHUs] 000pyIOBaHHS, XHMHU-
KaTOB.
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