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1. O01mue moj10KeHu s

Jucuunianaa «XHMHUs» OTHOCUTCS K OCHOBHOHM YacTH y4eOHOro IuraHa Oioka 1, BXozasimiero B
cocTaB oOpa3oBaTeabHON mporpamMmbl Bbiciiero ooOpazoanust 18.03.01 «Xumuueckas TEXHOJOTHS
(mpocuns — Ilonyuenue u nepepaboTKa MaTEPUAIOB HA OCHOBE MPHUPOJHBIX U CHHTETHYECKUX MOJIHME-
pOB).

HopmatuBHO-MeTOIMUeCKO# 6a30i 11t pa3paboTKu paboueil mporpaMmbl y4eOHOH TUCIMITITUHBI
«XHMMHA SABIAIOTCA:

e Oenepanpubiii 3ak0oH «OO0 oOpazoBanmu B Poccmiickoit denepanuny», YTBEPKIACHHBIN
npukazoM Munobpuaayku P® Ne 273-03 ot 29.12.2012;

o [Ipukaz MunoOpnayku Poccum Ne 245 ot 06.04.2021 r. OO0 yTBepXICHHH TOpPSIKA
OpraHM3aLUH U OCYLIECTBICHHUS 00pa30BaTENbHON AEATEIFHOCTH 10 00pa30BaTeIbHBIM IPOrpaMMaM
BBICIIIETO 00pa3oBaHMs - MporpamMmaM OakajaBpuaTa, MpOrpaMMaM CIEHUAIUTETa, MporpaMMmaM
MarucTparypsl.

e [Ipuka3z MunHcTEepCTBa TPYyIa U colMaIbHOM 3amuThl Poccuiickoit deneparuu ot 19 okTsa0ps
2020 r. N 730m «O6 yrBepxkaeHun mnpodeccnoHabHOTO cTanmapra - 26.005 «Cnenuanmucr 1o
MIPOU3BOJICTBY HAHOCTPYKTYPHUPOBAHHBIX OJTUMEPHBIX MAaTEPUATIOBY.

e [Ipuka3 MunucrepcTBa Tpyaa 1 coluanbHON 3amuThl Poccuiickoit deneparuu ot 7 ceHTIOps
2015 1. N 5921 «O06 yrBepx)acHuH NPOodeCCHOHATBHOTO cTaHaapTa - CIemuaaIucT Mo MPOU3BOJICTBY
BOJIOKHUCTBIX HAHOCTPYKTYPUPOBAHHBIX KOMITIO3ULIMOHHBIX MaTEPUATIOBY.

e [Ipuka3z MunuctepcTBa TpyAa u counanbHou 3amuThl Poccuiickoit @enepauuu ot 12.10.2022
Ne 646H «O06 yrBepkIeHHH MPOPECCHOHATHHOTO cTaHaapra - VH)KeHep-TEeXHOJOT LEeJUTIOI03HO-
OyMa)XHOT'O ITPOU3BOJICTBA.

e [Ipukaz munucTepcTBa toctuumu Poccuiickoir ®enepanuu ot 18 asrycra 2014 ropa,
peructpauronHelii N 33628 «Crneuuanuct 1O BHEIPEHMIO M YIPABICHUIO IPOU3BOJCTBOM
MOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX TIEHOKY.

o OeniepanbHbI rocy1apcTBEHHBIH 00pa3oBaTeNbHbIN CTaHAApT BhIcIIero oopazoBanus (GPI'OC
BO) no nanpasnenuto nmoaroroBku 18.03.01 «Xummueckas TexHonorus» (ypoBeHb OakajaBpuar),
YTBEPKICHHBIH Mpuka3oM MuHucTepcTBa 00pa3oBanus U Hayku PD Ne 922 ot 7 aBrycra 2020 r.;

e YuyeOHble IUIaHBl 00pa30BaTENbHON NPOrpaMMBbl BBICIIEr0 OOpa30BaHUs HaNpaBICHUS
18.03.01 - Xumudeckas Texuosorus (mpodwis - [lomydenue u mepepaboTka MaTepHaioB Ha OCHOBE
MPUPOJHBIX U CHHTETHUECKUX MOJUMEPOB), MOATOTOBKU OaKaJaBpOB IO OYHOM M 3a04HOH (popmam
oOyueHus1, onoOpeHHsle YueHnbM coBetoM YIJITY (mpotokon Ne 3 ot 16.03.2023), ¢ gonosHeHUAMHU
Y U3MEHEHUSIMH, YTBEPKICHHBIMU Ha 3acenanuu Yuenoro coBeta YIJITY (mporokon ot 20.04.2023
Ned), BBenennbivu npukazom YIJITY ot 28.04.2023 Ne302-A.

O6yuenue no obpaszoparenbHoi 18.03.01 - Xumunueckas texHonorus (nmpoduis - Ilomyuenue u
nepepaboTka MaTepualioB Ha OCHOBE NMPHPOJHBIX M CHUHTETMUYECKHX IMOJMMEPOB) OCYILECTBIIAETCS Ha
PYCCKOM SI3BIKE.

2. IlepeyeHb NJIaHUPYEMBIX pPe3yJIbTATOB 00YUYeHHUsI N0 TUCHMILJIMHE, COOTHECEHHBIX ¢ MJIaHUpYe-
MBIMH pe3yJbTaTAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbl

[TnanupyembIMH pe3yibTaTaMu 00ydeHHs O AUCHUIUINHE SBISIOTCS 3HAHUS, YMEHUs, BIaJJCHUS
W/WIM OMBIT JIEATENbHOCTH, XapaKTepU3yIOLIue 3Tanbl/ypoBHU (GOPMUPOBAHUS KOMIIETEHIIUN U obecre-
YHMBAIOLIUE JOCTH)KEHHUE IIJIAHUPYEMBIX PE3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBI B IIEJIOM.

Leab ocBoOeHMS TMCUMIVIMHBI — MOJy4YE€HUE 3HAHUW O CTPOEHUU BEILIECTBA, MPUPOJE XHUMHUE-
CKOM CBSI3M M CBOMCTBAaX pa3iIM4HbIX KIACCOB XUMUYECKUX IJIEMEHTOB, COEMHEHNH, BEILIECTB U MaTEpH-
aJIoB, M MPUOOpETeHHE MPAKTUUYECKUX HABBIKOB 10 U3YUEHUIO U XMMHUYECKOMY aHAJIN3y Pa3IM4HbIX Be-
LIECTB OKPYXKAIOIIEr0 MUpa, MPUMEHEHNUE MOJIYYEHHBIX 3HAHUN JJI ONMCAHMS TEXHOJOTMYECKUX IpPO-
L[ECCOB, MMPOUCXOISAUINX B OKPYKAIOIIEM MHUPE.

3agauu AMCHMILINHBI:



— 3aJI0KUTh OCHOBBI 3HAHUI O CTPOCHUU BEILECTBA, IPUPOJE XUMUUYECKOU CBS3U U CBOMCTBAaX pas-
JIMYHBIX KJIACCOB XMMUYECKUX 3JIEMEHTOB, COEAMHEHUH, BEIECTB U MaTEPUAJIOB;

— HaY4YUTb UCII0JIb30BaTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH JJIs1 IPOrHO3UPOBAHUS U IIPOBE-
JEHUSI XUMUYECKUX IKCIIEPUMEHTOB;

— HAYYUTh NMPOU3BOJMUTH aHAIU3 M 0O0pabOTKY MOJYYEHHBIX PE3yJbTaTOB, UCIIOJNB30BaTh MeEXa-
HU3MBbI XUMUYECKUX PEAKLUUN, IPOUCXOAAIIMNX B TEXHOJIOIMUYECKUX MPOIECCaX U OKPYKAOIIEM MUDE;

— YAETUTh BHUMaHHE (POPMUPOBAHUIO HAYYHOTO MBIIIICHHS;

— Pa3BUTh HaBBIKU PaOOTHI C XUMUYECKUMU BEIIECTBAMU, XUMUUYECKOI MOCY101, mprudbopamMu u
00opynOBaHUEM;

— JIaTh MPEJCTABICHUE O TOKCUYHOCTH T€X WJIM MHBIX BEIIECTB U MPOAYKTOB, C KOTOPBIMHU BO3-
HUKHET HE0OXO0AUMOCTh paboTaTh B CBOEH MPO(PECCHOHATBHOMN NEATETLHOCTH.

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

OIIK-1 CnocoGeH wu3ydyaTh, aHAJIW3UPOBATh, HMCIIOJIH30BaTh MEXAaHW3Mbl XHMHUYECKHX PEaKIIUi,
IIPOUCXOJSIINX B TEXHOJOTMYECKHX MTPOLIECCaX U OKPYKAIOLEM MUPE, OCHOBBIBAsICh HA 3HAHUSX O CTPO-
€HUU BEIECTBa, IPUPOJE XUMUYECKON CBSI3M U CBOMCTBAX PA3JIMYHBIX KJIACCOB XMMHUUYECKHX HJIEMEHTOB,
COCIMHEHM, BEIIECTB U MATEPUAJIOB.

B pe3yabTare usydeHusi AUCHUIIMHBI 00YYAKOLIHICS JOJIAKEH:

3HATh:

— OCHOBHBIE XMMHMYECKHUE 3aKOHBI U 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKUX IPOLIECCOB, B3aU-
MOCBSI3b COCTaBa, CTPYKTYpbI, CBOMCTB M PEAKLIMOHHOW CIIOCOOHOCTH XMMHUYECKHX BELIECTB; O XUMHUYeE-
CKHMX CBOMCTBAaX OCHOBHBIX KJIACCOB COCIMHEHUI U METOJAX UX MOIYYEHUS;

yMeThb:

— HCIIOJb30BaTh OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUSI XMMHUYECKUX PEAKUUN MpPU U3YYEHUU U
aHaJIM3€ COeIMHEHNUH, BEIIECTB U MaTepUaJIOB OKPYXKalOIIero MUpa,

— MPUMEHATh XMMHUYECKUE 3aKOHBI MPH pa3paboTKe, aHallu3e, OMHMCAHUU U MOJACIHPOBAHUH METO-
JIOB ¥ CIIOCOOOB TIOJTYYEHHUS U U3YYCHUSI ONOXUMHUUECKUX CUCTEM.

BJIA/IETh:

— HaBbIKaMU IPOBEJICHUSI XUMUYECKOTO 3KCIEPUMEHTa, 00pabOTKM U ONMUCAHUS IOJIyYEHHBIX pe-
3yJIbTATOB.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHas yyeOHasi AMCLUUIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JUCIUILUIMHAM Y4€OHOIO IUIaHa, YTo
MO3BOJIsIET C(HhOPMUPOBATH B MpoIecce OOydeHHs y OakajaBpa OCHOBHBIEC 00IIerpodecCuoHaIbHbIC 3HA-
HUS ¥ KOMIIETEHIIMH B PaMKax BBIOpAHHOTO Mpoduist U NpoecCHoHaIbHOI0 CTaHAAPTA.

OcBoeHME TaHHON TUCIUIUIMHBI SBJISETCS HEOOXOIUMON OCHOBOM ISl MOCIIEAYIONIETO U3yUeHUs
mucuuruiiH OITOIT u HanucaHus BBIMTYCKHOM KBaNU()UKALMOHHOM paboThI.

Ilepeuens obecneuusaowux, conymcmeayouux u 00ecneyu8aemovlx OUCYUNIUH
O06ecnieynBaroIe ConyTcTByIOUIMe ObecrieynBaemMble
1 O6m1as 1 Heoprauudeckast XuMust | OpraHudeckas XuMus
2 AHanuTHuecKas XUMHS U (PU3UKO-
XUMHYECKHE METOIBI aHAIN3a

3 HoBble TEXHOIOTHY U MaTepUaIIbl

VYka3aHHbIE CBS3HM NUCHUIUIMHBI JAIOT OOy4aroleMycs CHCTEMHOE IMpECTaBICHHE O KOMILIEKCE

n3ydaeMbIx JuctumuimH B cootrBercTBUU ¢ PI'OC BO, uto obecreunBaer TpeOyeMblil TEOPETHUECKHMA
YPOBEHB U MPAKTUYECKYIO HAMPABICHHOCTh B CHCTeMe O0yUeHUs U OyayIIeH NesTeNbHOCTH BBITYCKHUKA.

4. O0beM TUCIHHUIIHHBI B 3a4eTHBIX eIMHULAX € YKAa3aHUEM KOJINYeCTBa aKaJJeMUYeCKHX YacoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aloluXxcs ¢ mpemnojaBarejemM
(mo BuAaM yueOHBbIX 3aHATHII) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4arommxcs



O061mas TpyI0eMKOCTh JTUCITATIIMHBI

Bcero AKaJCMHUYCCKHUX 4YaCOB

Bun yae6HO# paboThI ounas dopma sa0unas hopma qu((l)):;;:Haﬂ
KOH:“aKTHaﬂ padora ¢ npenoaaBarte- 52.35 10,35 16,35
JeM*:
nexnuu (JI) 18 2 6
npaktuueckue 3anarus (113) - - -
naboparopusie paboTs (JIP) 34 8 10
WHBIC BUJIbI KOHTAKTHOM pabOTHI 0,35 0,35 0,35
CamocTrosiTesibHasi padboTa o0yuaro- 91,65 133,65 127,65
HIUXCH:

M3y4eHUEe TEOPETUUYECKOT0 Kypca 18 45 30
MOJITOTOBKA K TEKYIEMY KOHTPOJIIO 38 80 62
MOJITOTOBKA K KOHTPOJILHOM paboTe - - -
MOJITOTOBKA K MIPOMEKYTOUHOM aTTecTa-

T 35,65 8,65 35,65
Buj npomexyTO4YHOI aTTecTallNu: IK3aMeH IK3aMeH IK3aMeH
O01asi TPy10€eMKOCTh 4/144

*KoHTakTHast paboTa 0Oy4arolmuxcs C MperojaBaresieM, B TOM YHCJIE C NPUMEHEHHWEM JMCTAHIMOHHBIX 00pa3oBaTENIbHBIX
TEXHOJIOTUH, BKIIIOYAET 3aHATHS JIGKIIMOHHOTO THUIMA, U (WJIN) 3aHATHS CEMHHAPCKOT0 THIIA, Ja0OpaTOpHbIE 3aHATHS, U (HUITH)
TPYIIOBBIC KOHCYIbTAINH, U (WJIN) HHIUBHIYAIBHYIO paObOTy 00ydaromerocs ¢ MpernojaBaTeyieM, a TakKe aTTeCTAllHOHHbIE
UCTIBITAaHMS TTPOMEXYTOUHOH aTTecTanui. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BHIBI yUEOHOH AEATEIBHOCTH, MIPEay-
CMAaTpPHBAIOLINE IPYNIOBYI0 U HHINBHIYAIbHYI0 paboTy 00yJalomuxcs ¢ mpernoaaBareneM. Yackl KOHTaKTHOH paboThI ompe-
nensitorest [lomoxeHneM 06 opraHM3aly M MPOBEJCHUN KOHTAaKTHOW paboThI P peann3aiuy 0O0pa3oBaTesIbHBIX IPOrpaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 deBpans 2020 rona.

5. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aeiam)
€ YKa3aHMEM OTBEICHHOI0 HA HUX KOJIMYeCTBA AKAJAeMUYEeCKHUX YaCOB

5.1. TpynoeMKocTh pa3aejioB JUCHUNIMHBI

o4Has popMa 00ydeHHA

Bcero
No . | CamocrosATenpHaA
HaumenoBanue pasnena QuCUUILITUHBL JI I13 | JIP | xoHTaKTHOM
n/m pabota
paboThl
1 | BBeaenue B Kypc
BBenenne 1 OCHOBHBIE IIOHATHSI U
1.1 A 05 | - - 05 1
onpeereHus
1.2 | dynnameHTaIbHBIC 3aKOHBI XUMHU 1,5 - 4 55 4
OCHOBHBIE KJIaCCHI HEOPTAaHUIECKUX
13 b p 1 | - | 4 5 4
COEINHEHUN
2 | CTpoenmne BemecTBa
Crpoenue aToma U nepuoandecKas
2.1 | cucreMa XUMHUYECKHUX DIEMEHTOB 2 - 2 4 6
JI.1.MenneneeBa
XUMHYECKasI CBA3L U CTPOCHHUE IIPO-
2.2 p p 3 - 2 5 8
CTBIX MOJICKYJT
23 CtpoeHnue BemecTB B KOHICHCHPO- 2
"~ | BaHHOM COCTOSIHUH

3 | BBeeHHe B TEOPHIO XMMHYECKHX MPOIECCOB

6




Bceero
No . | CaMocTosTenbHas
HaunmenoBanue pasnena quCUUILIUHBI JI 13 | JIP | KOHTaKTHOH
/T pabora
paboThI
3.1 | DHepreTrka XUMHUYECKUX MTPOIECCOB 1 - 4 5 4
32 CKOpOCTh XUMUYECKUX PEAKIIUN U 1 ) 4 5 4
XUMHYECKOE PABHOBECHE
3.3 | PacTBopnI 4 - 8 12 11
4 DJIEKTPOXUMHUYECKH e MPOIECChI
41 OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE 2 ) 4 6 4
peaKkuu
4.2 | 'anbBaHUYECKHE DIIEMCHTEI 1 - 2 3 4
4.3 | DexTpoau3 pacTBOPOB U PACIIIABOB 0,5 - - 0,5 2
4.4 | Koppo3us METaJIJIOB 0,5 - - 0,5 2
Hroro no paznenam: 18 - 34 52 56
[TpomexxyTouHas arrecramus X X X 0,35 35,65
Bcero 144
3ao4yHas popma 00ydeHHs
Ne | HaummenoBaHnue pasjaena TUCUUILIN- JEIEIRD . | CaMmocTosTeIbHAs
JI 113 JIP | KOHTaKTHOM
/11 HBI pabora
paboThHI
1 | BBenenue B Kypc
11 BBenenne U OCHOBHBIE ITOHATHS U i i ) ) 3
OIpeieICHUS
1.2 | dynnameHTanbHbIC 3aKOHBI XUMUU - - 2 2 10
13 OcHOBHBIE KJIaCChl HCOPTaHH1ECKHX i i 9 9 10
COEIMHEHHI
2 | CTpoenue BelllecTBa
CtpoeHue aToMa U epuoIndecKas
2.1 | cucremMa XUMHYECKHUX DJIIEMEHTOB 0,5 - - 0,5 14
JA. N . Menneneena
29 XHUMHYECKas CBA3b U CTPOEHHUE IIPO- 05 ) ) 05 14
CTBIX MOJICKYI
23 CtpoeHue BemiecTB B KOHJIEHCHPO- i i ) ) 4
BaHHOM COCTOSTHHH
3 BBeneHne B TeOpHI0 XUMHYECKHX MPOIECCOB
3.1 | DHepreTnka XUMHUYECKUX MPOIECCOB | - - - - 8
39 CKOpOCTh XUMHUYECKUX PEaKIui U i i i i 8
XUMHUYECKOE PaBHOBECUE
3.3 | PactBopsI 0,5 - 2 2,5 26
4 DJIEKTPOXMMHUYECKHE MPOLECChI
41 OKHUCIUTETBHO-BOCCTAHOBUTEILHBIE 05 i 5 25 8
peakuuu
4.2 | 'anpBaHUYECKHE DIIEMEHTHI - - - - 8
4.3 | DreKkTponn3 pacTBOPOB M PACIlIaBOB | - - - - 6
4.4 | Koppo3usi METaioB - - - - 6
Hroro no paznenam: 2 - 8 10 125
IIpomexxyTouHas arrectaius X X X 0,35 8,65
Bcero 144




04HO-3204Hasi popma o0yueHust

NQ [Eearo & CaMOCTOHTeJ’[LHaH
e HanmMenoBanue pazaena JUCHUILIMHEL JI 113 JIP KOHTaKTHOM pabora
paboThI
1 | BBeaeHnue B Kypc

11 BBenenue u OCHOBHBIE ITOHITHS U i ) ) i 9
onpeeeHuUs

1.2 | ®dyHnaMeHTaIbHbBIC 3aKOHBI XUMHH - - 2 2 6

13 OcCHOBHEIE —— HEOPTraHUYECKHX i ) 3 3 7
COCAUHEHUI

2 | CTpoeHue BelecTBa

CtpoeHue aToMa U TIepUOIUYECKas CH-

2.1 | cteMa XMMHYECKHUX DJIEMEHTOB 1 - - 1 10
J.M.MenpaeneeBa

29 XuMHYECKasi CBSI3b U CTPOCHUE TPO- 1 ) ) 1 12
CTBIX MOJICKYII

23 CtpoeHue BEIIeCTB B KOHJICHCHPOBAH- i ) ) i 4
HOM COCTOSIHHH

3 BBeneHue B TeOpHI0 XMMHUYECKHX MPOLECCOB

3.1 | DHepreTuka XMMHYECKHUX MPOIIECCOB - - - - 6

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

3.3 | PacTBOpBI 2 - 2 4 18

4 DJIeKTPOXMMHUYECKHE MPOIeCcChI

41 OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE 5 ) 3 5 5
peaknuu

4.2 | 'anpBaHUYECKHE DIIEMEHTHI - - - - 6

4.3 | DnekTponm3 pacTBOPOB M PACIIIIABOB - - - - 4

4.4 | Koppo3ust MeTaion - - - - 4

HToro no pasgenam: 6 - 10 16 92

ITpomMexyTodHast aTTeCTaIus X X X 0,35 35,65

Bcero 144

5.2. Conep:kanue 3aHATHI JIEKIHOHHOTO THIIA

1. BBenenue B Kypc

1.1 Bseoenue u ocHogHble nOHAMUA U ONpedeneHUs

[TpenMer u 3aauu XUMUH, €€ IPAKTUUECKOE 3HaUeHHe. XUMHUS U MPoOIeMbl COBPEMEHHOIN HayKH
u obmectBa. Ponmp XUMHMM B pPa3BUTUH JIECOXMMHYECKOTro Komruiekca Poccuiickoit denepauuu.
Opranu3zanys caMoCTOSITENIbHOM pabOThI IO KypCy OOLIel XUMUU.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3akoH coxpaHeHusi Macchl U »Hepruu. llepuogmuHocTh. 3akoH coxpaHeHus 3apsiga. OCHOBHBIC
CTEXHOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHvle Knacchl HeopeaHuueckux coeOuHeHull

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

2. CTpoeHmue BellecTBa

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

OcHoBHblE MOHATHSA O cTpoeHHH aroMa. lloHsTne o kBaHTax. OCHOBHBIE TOJIOKEHHSI KBAHTOBOM
MEXaHUKHU. ODJEKTPOHHOE 00JaKo, opOuTaib, KBAaHTOBbIE 4Mcia. [lopspoK 3amoJHEHUs] AJIEKTPOHHBIX
YPOBHEH aTOMOB: 3aKOH HaMMEHbILIEH dHEprun, mpaBwio XyHaa, npuHimn [laynu, npasuio Kiieukosckoro,
3aKOH 2JIEKTPOHHOM cHMMeTpHH, 3akoH Mozmu. [IpaBuia mocTpoeHus: YeTHBIX U HEYETHBIX PSAI0B OOJIBIINX
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NEPUOOB. S-, P-, d- u f-amemenTsI. [lepronyeckiie CBOWCTBA XMMUUYECKHIX JIEMEHTOB: SHEPTHs HOHU3ALUH,
CPOJICTBO K AJIEKTPOHY, 3JEKTPOOTPULIATEIbHOCTh, aTOMHBIE U HOHHBIE PAJINYChl, CTEIIEHb OKUCIICHMSL.

2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MoK

OCHOBHBIE XapaKTEPUCTUKU XMMHYECKON CBSA3U: JUJIMHA, HAIPaBICHHOCTD, IIPOYHOCTb.
KoBanentHast cBsi3b. MeTo BaJIGHTHBIX CBSI3€W: HACBHIIAEMOCTb M HAIIPABJIEHHOCTb CBSI3U, KPATHOCTH
CBSI3M, MOJNsApU3yeMocThb. [ uOpuauzamus. Metod  MOJEKYJIApPHBIX  OpOuTalel:  COCTaBJICHUE
SHEPreTUYECKUX JUarpaMM JIByXaTOMHBIX MOJIEKYJ TOMO- M rereposiiepHblx Monekyn Il mepuopa.
WNoHHas cBsI3b: SHEPIrUsi MOHHOW CBSI3U, OJIIPU3ALMsS HOHOB, MOJSPHOCTD U MOJISIPU3YEMOCTD CBSI3HU.

XUMHYECKass CBA3b B KOMIUIEKCHBIX COCAUHEHMSIX. METOoJ BAJICHTHBIX CBA3EH, TEOpUS
KPUCTAJUIMYECKOT'O TOJIS.

2.3. Cmpoenue eujecms ¢ KOHOEHCUPOBAHHOM COCMOAHUU.

ArperatHbie cocTossHHS. Kpucrammmdeckoe, XKUIkoe U amMopdHOE COCTOSIHUS. BIvKHUN M maabHUN
nops10K. OCHOBHBIE TUIIBI CTPYKTYP TBEPAOIO TeJla: aTOMHAsA, MOJIEKYJISIpHAs, HOHHAs, METAJUIMYECKas.

3. BBeeHne B TeOPpHI0 XUMUYECKHUX NMMPOLECCOB

3.1 Duepeemuxa xumuyeckux npoyeccos

BuyTpennsis sHeprus u sHTanbnus. TemioBeie 3((eKTsl pa3nuyHbIX IporeccoB. 3akoH [ecca u
cliecTBUSL W3 Hero BeITekatonme. CraHmapTHas Teruiota oOpasoBanus. llonstme 00 SHTpomwHu.
W3meHeHue SHTpONNH B pa3Nu4HbIX mporeccax. [loustue o0 sHepruu ['m66ca u e€ n3MeHeHnH KaK Mephbl
PEaKIMOHHON CITOCOOHOCTH.

3.2 Ckopocmb XumMuyeckux peakyull U XuMuieckoe pagHosecue

CKopoCTh peakliiy B TOMOT€HHBIX U F€TEPOTreHHBIX cucTtemMax. @akTophl, BIUSAIOLIME HA CKOPOCTb
peakiuu. Ilonatue 00 axkTUBUpPOBaHHOM KoMmiuiekce. HeoOpatumbeie u oOpaTHMble MPOIECCHI.
Xumunueckoe paBHoBecue. Koncranrta paBHosecus. [Ipunmun Jle-Ilarense.

3.3 Pacmeopui

O6mue moHATHS O pactBopax. [pyrme mucmepcHbie cucTeMbl. OCOOCHHOCTH BOJBI Kak
pactBopuTtena. OOpazoBaHue pacTBOpoB. PacTBopuMOCTh BemiecTB. TepMOXHMMHUYECKHE MPOLECCHl MPU
pactBopeHnH. C10coObI BhIpaKEHUSI KOHLEHTPALIUH.

Paz0aBneHHble pacTBOPBI HEIIEKTPOIUTOB. MneanbHble pacTBOpbl. KosmuratuBHbIE CBOMCTBA
pactBopoB: 3aKoHbI [ enpu Payins, Bant-I'odda.

CBolicTBa BOJHBIX pacTBOpPOB JJIEKTpoiauToB. MoHHOE mnpousBeneHue Boasl. BonopomHslil
nokasarenb pH. CunbHble U craOble 37IeKTpoJauThl. AKTUBHOCTh. KoOHCTaHTa aucconuanuu. 3aKoH
paz6asnenust OctBanbaa. VIOHHBIE peaKInH.

VYcnosusa cmemenus paBHoBecus. IIpomsBenenue pactBopuMoctd. KonnyecTBeHHOE omucaHue
paBHOBECHI B pacTBOpax >3JEKTPOJMTOB. [IpuMeHeHne 3akoHa AEHCTBYIOHUIMX MacC K JJIEKTPOIUTaM.
I'unponus coneit. CteneHb U KOHCTaHTa rUApoau3a. Jucconuanysi KOMIJIEKCHBIX COEUHEHUH.

4. D1eKTPOXUMHUYECKHE MPOLECChI

4.1 OxkucaumenvbHO-60CCMAHOBUMENbHBLE NPOYECCHL

BaxxHeliline BOCCTAHOBUTENHN M OKHUCIHUTENU. MeTOoAbl COCTABICHUS! YPAaBHEHUU OKHUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX peakyii. BimsHue cpepl Ha XapakTep NPOTEKAHUS PEaKIU.

OKBUBAJICHT OKUCIHUTENS W BoccTaHoBUTeNs. Kiaccudukanuss OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

['anbBaHMYECKUN 53JIEMEHT. OJEKTPOJHbIE MOTeHUHUa bl. OKHCIUTETbHO-BOCCTAHOBUTEIIbHbBIE
noteHuuainsl. HanpasneHue npoTekaHusi OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMI.

4.2 Dnekmponus

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Ipoliecc. KaTo/lHble 1 aHOJHBIE MPOLIECCHI.
3aKOHBI 3JIEKTPOJIN3a. DIEKTPOJIU3 C PACTBOPUMBIMHU U HEPACTBOPUMBIMHU aHOJIAMH.

4.3 Koppo3sus memannos

OcHoBHbIE BUBI KOPPO3UH. DIIEKTPOXUMHUYECKAs! KOPPO3HS. 3aIIUTa METAJIIIOB OT KOPPO3HH.



5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA

Y4ueOHBIM IIAHOM 10 JUCHUIIIIMHE IIPEAYCMOTPCHEBI na60paTopHLIe 3aHATUA

Tpyno€MKOCTh, yac
No HaumenoBanue pazzgena dopma npoBeieHUss | 04- | 3a- | OYHO-
- JUCLIUILIMHBL (MOJYJIs1) 3aHATUA HOE | O4Y- | 3a04-
HOE | HOE
Paznen 1. Bregenue B kypc «Xumusi» (tema 1.1.-
1 | 1.2. ®dyngameHTanbHble NOHATHS U 3aKOHBI XHU- | JlaboparopHas pabota | 4 2 2
MUU. 3aKOH KBHUBAJICHTOB.)
Paznen 1. Benenue B kypc «Xumus» (tema: 1.3.
2 | OCHOBHBIC KJIACChI HEOPTAHMYECKUX COSIMHEHHUHN. | J1abopaTtopHas paboTa 4 2 3
KommiekcHbie coetmHeHNs. )
Paznen 2. CtpoeHue BeliecTBa
(tema: 2.1. CtpoeHue aTomMa M IEPHOIUYECKAs
3 | cncrema XUMHUYECKHX 3JIEMEHTOB naGopatopHas pabora | 4 i i
. .Menneneesa. tema: 2.2. XuMu4ecKas CBsI3b U
CTpoeHHe mpocThix Moiyiekyn. 2.3. CtpoeHue Be-
IIECTB B KOHJICHCUPOBAHHOM COCTOSIHHUH. )
Pasznen 3. BBenenue B TEOPHIO XUMHUYECKUX TIPO-
4 | meccos nabopaTtopHas pabota 4 - -
(Tema: 3.1. DHepreTrKa XUMHYECKUX MPOILIECCOB.)
Paznen 3. Benenue B TeOpur0 XUMHUYECKUX TPO-
I[ECCOB
5 | (rema: 3.2. CKkopocTh XMMHUYECKHX PEAKIMid U XU- | jaboparopHas pabota | 4 - -
Muyeckoe paBHOBecue. KaranuTtuueckue peak-
1I1N.)
Pasznen 3. BBenenue B TEOPHIO XUMHUYECKUX TPO-
B | Leecon nabopatopHas pabora | 4 1 1
(rema: 3.3. PactBopbl. CuiibHBIE U clalble dJIEK-
TposuThl. lOHHBIE paBHOBECHSI.)
7 Paznen 3. BBeneHue B T€OpHUI0O XMMHUYECKHX IPO- naGopatopHas pabora | 4 1 1
neccoB (tema: 3.3. PactBopsl. ['naponns.)
Paznen 4. DnexTpoxuMHUECKHE TPOLECCHI
8 | (tema: 4.1. OKMCIUTETHHO-BOCCTAHOBUTEIbHBIE nabopaTopHas pabora | 4 2 3
peaKIuu.)
Paznen 4. DneKTpoXMMHYECKHE ITPOLIECCHI
(rema: 4.2. TampBaHW4eckue diieMeHTHL. 4.3.
9 ) nabopaTopHas pabora 2 - -
DeKTpoau3 pacTBOpoB U pacmiaBos; 4.4. Koppo-
3Msl METAJIJIOB.)
Hroro: 34 8 10

5.4. leTaju3anusi cCaMOCTOATEIbHOH PadoThI

TpynoemMKocTs, yac
No HaumenoBanue pasnena Bupn camocrosiTensHOU pa- | oyHas | 3a04- | OYHO-
- JTUCIUIUIAHBI (MOTYJIS) 0O0THI Has 3a04-
Hasl
Pasgen 1. Beegenue B kypc «Xumus»
[ToaroroBka k onmpocy
(rema 1.1.-1.2. dynnaMeHTaNbHbIE TTO- .
1 1o TeMe J1abopaTopHOil pa- 5 13 8
HSTHS M 3aKOHBI XMMHHU. 3aKOH JKBH-
OOTBI.
BAJICHTOB. )
2 | Paznmen 1. Beenenne B Kypc «XuUMHUS» IloaroroBka K onpocy 4 10 7

10




TpynoemMKocTh, yac
Ne HanmenoBanue pasznena Bun camocrosTenbHOM pa- | OyHas | 3a04- | OYHO-
- JTUCIUATITAHBI (MOTYJIS) OO0THI Has 3a04-
Hasi
(tema: 1.3. OcHOBHBIE KJIaCcChl HEOpra- | IO TeMe JIabopaTOpHOU pa-
HHUYECKUX coequHEeHU. KoMIuiekcHbie OOTHI.
COEIMHEHUSL.)
Pazgen 2. Ctpoenue BemiecTBa
[TonroroBka k onpocy
(tema: 2.1. CtpoeHue aromMa M Iepuo- N
0 TeMe J1abopaTOpHOU pa-
JMMECKas CHCTEMa XUMHMECKAX M- | o o o J—
3 | menroB [I.Ml.MenneneeBa. tema: 2.2. F Y 16 32 26
HOT'O MaTepHaa, JuTepa-
XuMuueckasi CBSI3b U CTPOEHUE IIPO-
TYPHBIX HICTOYHUKOB B CO-
CTBIX MOJIeKyI. 2.3. CTpoeHue BEIIeCTB N
OTBETCTBUU C TEMATHKOM.
B KOHJ/ICHCHPOBAHHOM COCTOSIHHH. )
[ToaroroBka k onpocy
Pasnen 3. BBeneHune B TEOpUIO XUMHU- | TIO TeMe JTaOOPATOPHOH pa-
4 | JECKUX Ipoueccos 60Tb1. M3ydeHue JeKInoH- 4 8 5
(tema: 3.1. DHepreruka XMMHYECKUX | HOTO MaTepuaia, JIuTepa-
IIPOLIECCOB. ) TYpPHBIX UCTOYHHKOB B CO-
OTBETCTBUU C TEMATUKOM.
Paznen 3. BBeaeHue B TECOpUIO XHUMMU-
yeckux mnponeccoB (tema: 3.2. Cko- [loaroroBka k onpocy
5 | pocTh XMMHYECKHX pEaKIMi U XMMH- | IO TeMe JJabopaTOpHOU pa- 4 8 8
yeckoe paBHoBecue. Karamutuueckue OOTHI.
peaKIuu.)
ITogroroska k onpoc
Pazgen 3. BBeneHnue B TEOPUIO XUMU- pocy
0 TeMe JIabopaTOpHO pa-
AICCIIX TPOTIECCon 60Tb1. M3ydeHue neKkiron
6 | (rema: 3.3. PactBOpsl. CHibHBIC U CTa- Sl 5) 12 9
HOTO MaTepHana, JuTepa-
Oble >neKkTponuThl. MoHHBIE paBHOBE-
ons) TYPHBIX HICTOYHUKOB B CO-
] OTBETCTBUHU C TEMATHUKOM.
[Toaroroska k onpocy
10 TeMe J1abopaTOpHOH pa-
Pazgen 3. BBeneHue B TEOPUIO XUMU- patop P
60Tb1. M3ydeHune JeKInoH-
7 | 9eckux mporeccoB 6 14 9
HOT'O MaTepuana, JuTepa-
(tema: 3.3. PactBopsl. I'maponus.)
TYpPHBIX UCTOYHHKOB B CO-
OTBETCTBUHU C TEMATHUKOM.
Pazgen 4. DnekTpoxuMuyeckue mpo-
[ToaroroBka k onpocy
L[ECCBI .
8 1o Teme J1abopaTopHOil pa- 4 8 5
(tema: 4.1. OxucnureabHO- 50TEL
BOCCTAHOBUTEJIHLHBIC PEAKITUH.) )
[Toaroroska k onpoc
Paznen 4. DnexkTpoxuMuyeckue mpo- A pocy
HeCCH 10 TeMe J1abopaTOpHOH pa-
60Tb1. MI3ydeHue JeKIoH-
9 | (rema: 4.2. T'anbBaHWUYECKHE DIICMCH- yd n 8 20 14
HOT'O MaTepuana, JuTepa-
Thl. 4.3. DIIEKTPOIN3 PaCTBOPOB U pac-
: TYPHBIX HICTOYHUKOB B CO-
wiaBos; 4.4. Koppo3us MeTajIoB.) N
OTBETCTBUHU C TEMATHKOM.
N3yuenune neKIUOHHOTO
[ToaroToBka K MPOMEKYTOUHOM MaTepuala, JINTEPATYPHBIX
10 | A POMEIYT PUa, TUTEpATD 3565 | 865 | 3565
arrectanuu (dK3aMeHY) HMCTOYHHKOB B COOTBET-
CTBHM C TEMATHKOM.
Hroro: 91,65 | 133,65 | 127,65
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6. [lepeyeHb y4eOHO-METOIUYECKOT0 00eceYeH sl N0 TUCIIUTITTHHE

OcHoBHasi M JONOJTHUTEIbHAS JUTepaTypa

Ne ABTOp, HANMCHOBAHHE Ton u3- [Tpumedanue
n/n JTaHus
OcHoBHasi yueOHasi JuTepaTrypa

1 | Axmeros, H. C. O6mas u neopranndeckas xumus / H. C. Axme-
ToB. — 13-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 744 [ToTHOTEKCTOBBIIA
c. — ISBN 978-5-507-45394-8. — TekcT : aneKTpoHHbIi // 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 | I'embpman, M. U. Xumus : yueOunuk / M. U. I'enbman, B. I1. FOc-
TpaToB. — 4-e uzn. — Cankr-IlerepOypr : Jlans, 2022. — 480 c. [ToTHOTEKCTOBBII
— ISBN 978-5-8114-0200-7. — TekcT : anekTpoHHbIH // JlaHsb : 2022 | AOCTYI 1IpH
3JIEKTPOHHO-0MOmMoTeyHas cuctema. — URL: BXOJI€ I10 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-¢ u3j., o/HOTEKCTOBLL
crep. — Cankr-IletepOypr : Jlans, 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. Heopranundeckas xumus. CBOHCTBa 3JIEMEHTOB U
ux coequnenuii / B. B. Kupuios. — Cankr-IletepOypr : Jlanb, [ToTHOTEKCTOBBIN
2023. — 380 c. — ISBN 978-5-507-45825-7. — TekcT : 351€eK- JOCTYT NPU

. ) 2023

TPOHHBIH // JIaHb : 3IeKTPOHHO-O0MOIMoTeuHas cucrema. — URL: BXOJIE 110 JIOTUHY
https://e.lanbook.com/book/319325 — Pexxum moctyna: it 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
AIIEKTPOHHBIN // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAs cCCTeMa. — BXO/I€ T10 JIOTHHY
URL: https://e.lanbook.com/book/177840 — Pexxum nocryma: ajis U TIapoIIr™
ABTOPH3. OJI30BATEIICH.

6 | OOmas n HeOpraHuvecKkass XUuMusl. DIIEMEHTBI TEOPHH, CTIPABOYHBIE | ()12 46
JIaHHBIC, 3aJlaHM I CaMOCTOSTENbHONW paboThl [TekcT] : yueo.
nocoOue AJisi CTYACHTOB By30B JiecoTexH. mpoduis / b. I1. Cepena
[ np.] ; mox pen.: b. I1. Cepensr, JI. C. MonounukoBa ; Ypaiu. roc.
JIECOTeXH. yH-T. - 2-€ W31., mepepad. m gomn. - ExarepuHOypr :
YIJITY, 2012. - 406 c.: wi. - bubmworp.: c. 399. - ISBN 9-785-
94984-434-2

JonosHuTeIbHASI yueOHAasI JUTEPATypa

7 | Yraii, SI.A. OOmas u HeOpraHW4ecKas XUMHsS: YUYeOHHK U CTY- | 2004 46
neHToB By30B / S. A. VYraii. - U3a. 4-e, crep. - Mocksa: Beicmas
mkona, 2004. - 527 c.: win. - bubmuorp.: c. 519. - [Ipeam. ykas.: c.
520. - ISBN 5-06-003751-7

8 | Koposun, H.B. O6mas xumus [Tekct]: y4eOHUK 11 CTYAEHTOB | 2005 78

BY30B, 00yYarOIIMXCs 110 TEXH. HAMPaBJIEHUSAM U CHEIUATbHOCTSIM /
H. B. KoposuH. - U31. 6-¢, ucnp. - Mocksa: Beiciias mkoma, 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. - bubmmorp.: c. 546. - ISBN 5-06-004403-3

9 | IIpakTukym 1o HeOpraHu4eckoi xumuu / nox pex. A. @. Bopobse- | 2004 60
Ba, C. U. 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 xumusi: yuebHoe nmocobue: B 3 kaurax / B.

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

11 | Bonbxun, B. B. O6mas xumus: yuebHoe mocobue: B 3 kaurax / B.

B. Bonbxun. — Ilepms: ITHUITY, [6. r.]. — Kuura 2: Cnenuaib- [TonmHOTEKCTOBBIN
Hblld Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr: JOCTYII IIpU
JNEeKTPOHHBIN// JlaHb: 3JEKTPOHHO-OMOIMOTEYHAsT cuUcTeMa. — 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:

[THUITY, [6. r.]. — Yacts 3: U36pannsie rnaBsl — 2006. — 380 c. [TomHOTEKCTOBBIN
— ISBN 5-88151-522-6. — Tekct: anexktpoHHsbIii// JlaHb: arek- JOCTYTI TIPA
TPOHHO-OMOIMOTEYHAS cUcTEMA. — URL: 2006 BXO/I€ 10 JIOTUHY
https://e.lanbook.com/book/160943 Pesxum goctyma: jjisi aBTOPHS3. U naposo™*
I10JIb30BaTENEN.

13 | Kapanerpsanu, M.X. O6mas u Heopranudeckas Xumus : Y4eOHHK | 2000 47
s By3oB / M. X. Kapanetwsnn, C. W. [IpakuH. - 4-¢ uzn., cTep. -

Mocka: Xumus, 2000. - 592 c.: un. - (i BeICIIeN MIKOJBI). -
ISBN 5-7245-1130-4

14 | Hekpacos, b.B. Ocnosbl o6meii xumuu [Teker]: B 2 1. / B. B. | 2003
Hexkpacos. - 13x. 4-e, crep. - Cankr-IletepOypr; Mocksa; KpacHo-
nap: Jlane, 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. II. Monnble paBHOBECHsS B pPAacTBOpPAx JJIEKTPOIMUTOB: | 2006 79
METO/I. YKa3aHHs A J1a0. 3aHATUI CTYJAEHTOB OYHOM, OYHO-3204. U
3a04. (hopm oOyuenus / b. I1. Cepena [u ap.]; Ypan. roc. jecorexH.
yH-T. - EkarepunOypr: YIJITY, 2006. - 40 c.

16 | demumosa JI. B. Knaccel HeopraHM4ecKMX BEIIECTB: HOMEHKIATY- | 2007 122
pa, moiy4yeHue, cBoicTBa [TekcT] : MeTon. ykazaHus s jab. 3a-

HATHH JUIS CTYJIETOB OYHOM, OYHO-3204. U 3204. (GOpM 0O0ydeHHUs /
JI. B. JlemunoBa [u ap.] ; Ypan. roc. necoTexH. yH-T. - Exarepun-
oypr: YI'JITY, 2007. - 45 c. - bubauorp.: c. 45.

17 | Cepena b. II. Ctpoenue aTomMa M IEPHOJMYECKUI 3aKOH : METOA. | 2008 | O'CKTPOHHbIH apxuB
yKazaHus Jis 71a0. ¥ TpakT. 3aHATHH CTYJEHTOB OYHOW W 3a04. /146
¢dbopM 00ydeHHs] IO BCEM HampaBiIEHUSM U CIEHUAIBHOCTSIM 00Y-
yenust B YIJITY / B. II. Cepena [u ap.] ; Ypai. roc. 1ecoTexH. yH-

T. - ExarepunOypr: YIJITY, 2008. - 15 c. - bubmuorp.: c. 14. Pe-
xuM pocryna: https://elar.usfeu.ru/handle/123456789/55
18 | Hemumea C. B. OKHCIUTEIEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH: 2009 DJIEKTPOHHBIH apXUB
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Ne I'ox n3-
ABTOp, HAanMMCHOBAaHHC

/1 aHusA
METO/I. YKa3aHUs I Ja0. U MPaKT. 3aHITUH I CTYJICHTOB OYHOU /128
u 3a04. (hopm oOyuenus HampaBienuid: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. LleaumieBa [u ap.] ; Ypai.
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 "Xumusa": Me- | pgpq | OVeKTpOHHBIH apxup
TOJI. YKa3aHUs ISl J1a0. ¥ MPAKT. 3aHATUN JUIsI CTYJICHTOB OYHOU M
3a04. popm oOyuenus / T. b. T'onyoesa, C. B. Ilenumiena; Ypai.
roc. JecoTexH. yH-T. - ExarepunOypr : YIJITY, 2011. - 11 c. -
bubnmorp.: c. 11. Pexum JIOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

20 | CaBunkuHa, E. B. DHepreTrka u HanpaBiIeHHE XUMHUECKUX PEaK-

[Tpumeuanue

1yl : yaeoHo-metoanueckoe nmocodue / E. B. CaBunkuna, M. H. ITomHOTEKCTOBBII
JaBpiioBa. — Mocksa : PTY MUPOA, 2022. — 85 ¢. — Teker : JIOCTYII TIpU
3JICKTPOHHBIN // JIaHb : AIEKTPOHHO-OMOINOTEYHAS CHCTEMa. — 2022 BXO/I€ 10 JIOTUHY
URL.: https://e.lanbook.com/book/256631 — Pexxum poctyma: ajis  naposo™*

aBTOPU3. I10JIb30BATEIICH.
*- [IpeK/Ie YeM IPONTH 110 CChUIKE, HEOOX0AUMO BOUTH B CUCTEMY

OyHKIIMOHUPOBAHKE JIEKTPOHHOU HH()OPMAITMOHHO-00pa30BaTEILHON Cpeibl 00eCTIeYMBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI
Kaxnprii oOydatomuiics odecriedeH AOCTYIOM K 3JEKTPOHHON Oubimoreunoit cucreme YIJITY
(http://lib.usfeu.ru/), YHUBEpCaJIbHasI 0aza JTAHHBIX East View (000 «IBUCy)
https://dlib.eastview.com/browse/udb/12 , OBC U3znarenncrBa Jlanp http://e.lanbook.com/, DBC Yuusep-
cureTckass OmbOnmoreka omnaita http://biblioclub.ru/, comepxammx wu3maHMs MO OCHOBHBIM H3y4aeMbIM
JUCHUILUIMHAM M C(OPMHMPOBAHHBIX I10 COIJIACOBAHMIO C MPaBOOOJAAATENsIMH Y4eOHOH M ydyeOHO-
METOAMYECKON JINTEPATYPHI.
CnpaBouHble 1 HH(POPMALHOHHBIE CHCTEMBbI
1. CrpaBouno-tipaBoBas cuctema «Koncynprant [Imroc» (http://www.consultant.ru/).
2. CrpaBouno-tipaBoBast cuctema «Cuctema TAPAHT». CBoOoaHBIN TOCTyn (PEeKUM JOCTYIIA!
http://www.garant.ru/company/about/press/news/1332787/).
3. IlporpamMMHas cucrema Juisi OOHapy>KEHHSI TEKCTOBBIX 3aMMCTBOBAaHUI B YUEOHBIX U HAYYHBIX
pabotax «Anrtumiaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccnonanbubie 0a3bI JAHHBIX

1. DneKTPOHHBIM (OH] IPABOBBIX U HOPMATUBHO-TEXHUYECKUX JTOKYMEHTOB // AKIIMOHEPHOE
obmectBo «MHpopmanmonnas komnanus «Kogexc» (https://docs.cntd.ru/). Pesxxum goctymna: cBOOOIHBIH.

2. OdunmanpHblii UHTEPHET-TIOpTaN mpaBoBol mHpopMmarmu (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. NndopmanoHHbIE CUCTEMBI, OAHKHU JaHHBIX B 00JaCTH OXpaHbl OKPYXAaloIIel cpeibl U Mpu-
pononons30oBaHus — Pexxum noctyna: http://MUHIPUPOABIPO.PY

5. Hndopmarnmonnas cucreMa «TEXHOPMATUBY. — Pexnm JIOCTYyIIA:
https://www.technormativ.ru/ ;

6. Hayunas snekrponHas oubmuoteka elibrary. — Pesxum noctyma: http://elibrary.ru/ .

7. Tlporpammsl 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 KOMIETEHIUI ¢ YKa3aHHEM 3TanoB uX (JOpMUPOBAHUS
B IIpoliecce 0CBOECHHsI 00Pa30BaTeJbHOI NPOTrPaMMbl

DopmMupyeMble KOMIIETCHIUU Bug u popma KoHTpOIIS

OIIK-1 Crnocoben u3y4arh, aHAIM3UPOBATh, HCIIOJIH30BATH
MEXaHU3Mbl XUMHUYECKUX PEAKIHMM, MPOUCXOAIIUX B TEXHO-
JIOTHYECKHX MpOoLeccax U OKPYKAIOIIeM MUPE, OCHOBBIBASCH
Ha 3HAHUSAX O CTPOCHHUM BEHIECTBA, MPUPOJE XUMUUYECKOH
CBS3M M CBOMCTBaX pa3IMYHBIX KIJIACCOB XMMHYECKHX 3Jie-
MEHTOB, COC/IMHEHH, BEIIECTB U MATEPUAJIOB.

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

7.2. Onucanue nokasareJieii U KpuTepueB OLIEHUBAHUA KOMIIETEHUMIA HA Pa3JIMYHBIX ITanax
X (OpMHPOBaHMNS, ONIMCAHUE IKAJ OLleHMBAHUS

Kpurtepuu oueHuBaHHSI YCTHOTO0 OTBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (MPOMeKYyTOY-
HbIil KOHTPOJIb (popmupoBanne kommnerenmun OIK-1):

«5» (omauyHo): — NaH MOJHBINA, pa3BEPHYTHIM OTBET Ha MOCTABICHHBINA BOIPOC, MOKAa3aHa COBO-
KYITHOCTh OCO3HAHHBIX 3HAaHUH 00 00BEKTE, JOKa3aTEIbHO PACKPHITHl OCHOBHBIE TIOJIOKEHHS TEMBI; B OT-
BETE MPOCIICKUBACTCS YETKash CTPYKTYypa, JIOTWYECKas MOCIeI0BaTeIbHOCTh, OTpa)karomias CYIIHOCTb
PacKpbhIBa€MBIX MMOHITUN, TEOPHA, SIBICHHUA. 3HaHUE 00 00BEKTE AEMOHCTpPHUPYETCs Ha (POHE TIOHUMAHUS
€ro B CUCTEME JIaHHOM HaYKHU U MEXAUCUMILTUHAPHBIX CcBsi3ed. OTBET U3JI0KEH JIUTEPATYPHBIM S3BIKOM B
TEepMUHAX HayKH, IOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOYHSIOIINE BOIIPOCHL;

«4» (xopowto): — NaH TOJIHBINA, Pa3BEPHYTHIA OTBET HA MOCTABIECHHBINA BOMPOC, TOKA3aHO YMEHUE
BBIJICJIUTH CYIIECTBEHHBIE U HECYIECTBEHHBIC TIPU3HAKU, IPHYUHHO-CIICACTBEHHBIE CBsI3U. OTBET YETKO
CTPYKTYpPUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHAX Hayku. OJHAKO JOMYIIEHbl HE3HAYUTENIbHBIE OMIMOKH
WIA HeJIOYETHI, HCIIPABIICHHBIE OaKalaBpOM C MTOMOIIBI0 «HABOISIIINX) BOIIPOCOB;

«3» (yooenemeopumenvro): — NaH HEMOJIHBIN OTBET, JIOTMKA U MOCJIEJ0BATEIILHOCTh M3JI0KEHUS
UMEIOT CYIIeCTBEHHBIC HAapyIIeHUs. J[omyeHsl TpyOble OMMOKU NP OTNPEICICHNN CYIIHOCTH PACKPBI-
BaeMbIX MOHATUH, TEOPHH, SIBICHUI, BCIEACTBUE HETOHUMAaHUs 0aKalaBpOM MX CYILECTBEHHBIX M HECy-
IIIECTBEHHBIX MTPU3HAKOB U CBs3eil. B 0TBeTE OTCYTCTBYIOT BBIBOJIBI. Y MEHUE PACKPHITH KOHKPETHBIE MTPO-
sBJICHHUs 000OIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe oopmiieHne TpedyeT monpaBokK, KOPPEKIUHY;

«2» (Heyoosnemeopumenvbro): — OakajgaBp JAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKUX OCHOB
peaMeTa, He yMeeT JieaTh apryMEHTHPOBAHHBIE BBIBOABI M NMPUBOJUTH MIPUMEPHI, TOKA3bIBAeT ciaboe
BJIaJICHHE MOHOJIOTMYECKOW PEUblo, HE BIIAJICET TEPMHHOJIOTHEH, MPOSBIISIET OTCYTCTBUE JIOTUIHOCTH U
M0CJIe/I0BATEIbHOCTH U3JI0KEHHUS, AeTaeT OIUOKH, KOTOPbIE HE MOYKET HCIIPABUTh, AaXKe MPH KOPPEKLUU
MperoiaBaTesieM, OTKa3bIBaeTCsl OTBEUATh Ha 3aHATHH.

Kpurtepun onennBaHusi onpoca mno reme JadopaTopHoii pa6oTbl (TeKylMid KOHTPOJIb ¢op-
mupoBanue kommnerenmuu OIK-1):

«5» (omauuno): oNIpoC MPOUIEH C TIEPBOTO pa3a; AaH MOJHBIN, Pa3BEPHYTHI OTBET HA BCE 3ajlaBac-
MBbI€ MpeMno/iaBaTejeM BOMPOCH], TOKa3aHO 3HAHUE U MOHUMaHue TeMbl. OOydJaromuiics MpaBUIbHO OTBE-
THAJI HA BCE BOMPOCHI TIPH C/lade KOJUIOKBUYMA, 3HAET U TTOHMMAET XOJ BBITIOJIHEHHSI TIPEACTOAIIEH J1a0o-
paTopHOi pabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOU MOMBITKU; JIaH MOJHBIA OTBET Ha BCE 3ajJaBaeMble Ipe-
Mo/IaBaTeseM BOMPOCHI, TOKA3aHO 3HAHME U MOHUMaHHe TeMbl. O0yJarouiics Mpu caave KOJUTOKBUyMa
MPaBUJILHO OTBETUJI Ha BCE BOIPOCHI KOJUIOKBUYMa C TTOMOILBIO MPENoAaBaTesl, 3HaeT U MOHUMAET X0
BBITIOJTHEHUS TTPEACTOsIEeH Ja00paTopHOil paboTHI.
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«3» (yoosremsopumenvbHo): ONPOC MPOUICH C TPEThEH MOMBITKY; JaHBI OTBETHI Ha TIOJIOBUHY 3a/1a-
BaeMbIX IPEIOAaBaTEeIeM BOIPOCOB, MMOKA3aHO 3HAHUE OCHOBHBIX MOHSTHI TEMbl, BBIHECCHHOW Ha KOJI-
JOKBUYM. B OTBeTe CTYIEHTOB OTCYTCTBYIOT BBHIBOJIbI. YMEHHUE PACKPBITH KOHKPETHBIC MPOSBICHHUS
0000IIEHHBIX 3HAHWKA HE MokazaHo OOyyaromMics MpH cllaye KOJUIOKBUYMa MPAaBUJIBHO OTBETHJ Ha
OOJIBILITYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe odopmiieHHE TpeOyeT MONpaBOK, KOPPEKLIUH;
CTYJICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPEICTOAICH J1a00paTOpHOM paboTHI.

«2» (HeyoosnemeopumenbHo) — OOyUAIONIMIICS HE 3HA€T OCHOB TEMbI, HE CIIOCOOCH NIenaTh apry-
MEHTHPOBAaHHBIC BBHIBOJBI M TPUBOJIUTH MPUMEPHI, TIOKa3bIBACT cllaboe BiaJcHHE MOHOJOTMYECKOH pe-
9bl0, HE BJIAJICCT TEPMHUHOJIOTUEH, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTH U TIOCJIEIOBATEIILHOCTH H3JI0XKe-
HUSI, JIeaeT OMKMOKH, KOTOPhIE HE MOXKET UCIIPaBUTh, TaKe MIPHU KOPPEKIUH TPEToaBaTeieM, OTKa3bIBa-
€Tcsl OTBeuaTh Ha BOMpockl. OOydaromuUiicss He CMOT OTBETUTH JakKe HA MOJOBHHY 3aJIaHHBIX €My BOTIPO-
COB, HE 3HAET X0JIa MMPOBEJCHUS IPECTOSIIEH 1a00paTOPHOH pabOTHI.

Kpurepun ouneHuBaHHMsI BbINOJHEHHS] JIA0OPATOPHBIX PadOT W 3alIUTHI OTYeTa (TEKyLUMid
KOHTPOJb popmupoBanue kommnereHuun OIK-1):

«5» (omauyno): paboTa BBITIOJHEHA B CPOK; 0OPMIICHHE U COJEpKaTelIbHas 4acTh oT4eTa 00pas-
IIOBBIC; pa0dOTa BBIMIOJHEHA CAMOCTOSITEIIBHO; MPUCYTCTBYIOT COOCTBEHHBIC 00OOIICHUS, 3aKIIFOUCHUS U
BbIBOJIbI. OO yUaronuiicss mpaBUIbHO OTBETHII HA BCE BOMPOCHI MIPH 3AIIUTE OTUETHBIM MAaTEPUAJIOB.

«4» (xopowo): paboTa BBINOIHEHA B CPOK; B OPOPMIICHUU OTYETA U €r0 COJEPKATEIbHOU YacTh
HEeT TpyOBIX OMIMOOK; paboTa BBHIMOJHEHA CAMOCTOATEIbHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS,
3aKJIFOYCHUS ¥ BBIBOJIbI. OOyJaromuiics pH 3alIUTe OTYCTHBIM MAaTEPHAJIOB NMPABUIBLHO OTBETHJI HA BCE
BOIPOCHI C TIOMOIIIBIO MPENoiaBaTesl.

«3» (yoosremsopumenvro): paboTa BBHINOIHCHA ¢ HapylieHHeM rpaduka; B ohopMICHUH, COIEP-
KATEIbHOM YacTH OTYeTa €CTh HEJOCTaTKU; paboTa BBHIMOJIHEHA CAMOCTOSITENBHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 0000mIeHNs1. OOyUarOMUICs PH 3aITUTe OTYCTHBIM MAaTEPHAIOB OTBETHJI HE HA BCE BOMPOCHI.

«2» (HeyoosnemeopumenvbHo): obopMieHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WJIM ClIeJIaHbl HEMPABMIIBHBIC BBIBOJBI H 00001IeHs. OOyJaronuiicss He CMOT 3alIUTHUTh OTYCTHBIE MaTe-
pHAJIbI U MTOSICHUTD MPE/ICTABICHHBIC TaHHBIE.

7.3. TunoBbie KOHTPOJIbHbIC 3aJaHUS WIH MHbIE MaTepuajbl, HeOOXOAUMBIE UISI 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. XUMHUUECKUE HIEMEHTHI U MPOCThIE BELIECTBA. 3aKOH ABOraJpo

1 3aKOH DKBHBAJICHTOB.

CocraBHble 4acTu aTOMa, UX 3aps] U Macca. Y paBHeHue I lnanka.

3. JIBoiicTBeHHas mpupoa cBeTa. KopmycKynsipHO-BOIHOBOM nyann3M. Y paBHeHue ae-bpoiis. Ilo-
HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpeaunrepa. CpoiictBa BoaHOBOHM (QyHKIMU. COOT-
HOIlIeHUE HeolpeneneHHocTei ['eiizendepra.

4. KpaHTOBO-MeXaHHUYeCKOe OOBSICHEHHE cTpoeHue aroma. KBaHTOBble uucna, WX (QU3HUECKUil
cMbIci. ATomMHbIe opOuTanu. OnHodnekTpoHHble aToMbl. [Ipunmun Ilaynu, npaBuno Xynnaa. Ilo-
CJIEI0BATEIILHOCTh DHEPIETUYECKUX YPOBHEN B MHOT'ODJIEKTPOHHBIX aTOMax.

5. CoBpemennbie GopmynupoBku Ilepuonnueckoro 3akoHa. CTpyKTypa MEpUOTUUECKON CHUCTEMBI.
M3MeHeHne CBOICTB 3JIEMEHTOB B IEPUOJMYECKON CHCTEME (BEpPTUKaJIbHAasg U TOPU30HTAJIbHAsS
NEPUOAUYHOCTb).

6. Ileproandeckas cucTema M ee CBsI3b CO CTpoeHreM aToMoB. IIpaBuno Kneukosckoro. S-, p-, d-, u
f- amemMeHThI.

7. Pamguycsl aTOMOB M X M3MEHEHHUE B MepHoAax U NoArpynmnax. FloHHsle paanychl U 3aBUCHMOCTb
UX OT 3JIEKTPOHHOTO CTPOEHHUS W CTENEHU OKHUCIIEHMs. MI3MEHEHHE KHCIIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUH 10 NIEPUOAAM U I'PYIIIIAM.

N
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11.
12.
13.
14.
15.
16.
17.
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20.
21.
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23.

24,

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

33.

34.

35.
36.

37.

HcTopus pa3BUTHA 3JEKTPOHHBIX NPEACTABICHUN 0 XuMuueckoi cBsizu (Teopus Koccenst u Jlbto-
uca). MlonHast u KOBaJIeHTHasl CBSI3H.

HarnpaBieHHOCTh M HACBIIAEMOCTb KOBAJIECHTHOM cBs3u. llossspHas koBanenTHas cBsa3b. [lomsapu-
3y€MOCTb.

NoHHas CcBA3b Kak KpalHHUW Cilydail MOJISIPHOW KOBAJEHTOW CBs3U. HeHampaBIeHHOCTb U HEHa-
CBILIAEMOCTh HOHHOM CBSI3U.

KpuBas norenuumanbHON 3HEpruu Mosekys. OCHOBHBIE MOJOKEHUS METO/1a BAJICHTHBIX CBSI3EH.
BaneHTHOCTE aTOMOB 3JIEMEHTOB € IO3ULMU METO/A BAJICHTHBIX CBSI3EH.

Teopust rubpunuzanuu. 3amnonHeHue THOPUAHBIX OpOUTaNel HENOJeNCHHBIMH TTapaMU 3JIEKTPO-
HOB.

OOpa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3H, HX 0cOOeHHOCTH. OOBSICHEHHE CTPOCHUE MOJIEKYJT
N2 u CoHs; CH4, NH3, H20.

XapakTepUCTUKN XUMUYECKOM CBS3U: JNIMHA U DHEPTUsl, BAJICHTHBIN YIOJL.

OcCHOBHBIE TIOJIOKEHHS MeTO1a MOJIeK Y IsIpHbIX opouTaiein (MO JIKAO). ®opma paznmuunabix MO.
MO nByXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOporo mnepuoaa. OOBsICHEHWE MAarHUTHBIX CBOWMCTB
JBYXaTOMHBIX YacCTHII.

MO nByXxaTOMHBIX MOJIEKYJI aTOMOB IepBOTo nepuoaa. [lopsaok cBszu.

JloHOpHO-aKLEenTOpHas cBsI3b. BomopoaHast cBs3b.

Kunkoe cocrosinue. BiausiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Paz6aBiieHHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE laBieHue. Y paBHenue Baut-I'odpda.
JlaBjieHrEe HACBIILIEHHOrO NIapa HaJ pacTBOopoM. 3akoH Payns. Temneparypsl KUIIEHUs] U KpUCTal-
mu3aiuu. Kprockomnus 1 30yIIIMOCKONHUS.

Teopus anexTponuTryeckoil qucconuanuu Appenunyca. Poinb pacTBopuTens B mpolecce pacraja
JIEKTPOJIMTA Ha MOHBL. J{M3neKTpuuecKass NpOHULAEMOCTh M MOHU3UPYIOIAs CIOCOOHOCTh pac-
TBOPHUTEJIA.

Cnalble U cuibHbIE 3JEKTPOINThl. CTENEHb AUCCOLUAIMM U €€ CBSI3b C H30TOHMYECKUM K03 Pu-
LIUEHTOM.

3akoH JeiicTBus Macc M pacTBOpbl. KoHCcTaHTa AMcconManuy CnadblX JIEKTPOIUTOB. 3aKOH pa3-
6aBnenns OcTBayibJa. BiusHEE OMHOMMEHHOTO MOHA HA JUCCOLHUAIMIO CIa0OTO AJIEKTPOJIHTA.
CryneHuaTas 1UCCOLMALINS.

CocTosiHHE 37€KTPOIUTOB B pacTBope. MoHBI 1 HenucconuupoBaHHble MoieKybl. Koadduunent
akTuBHOCTH. [ToHsATHE 00 MOHHOI cuile pacTBoOpa.

HNounble peakuun. Y CIOBHUS CMEIICHUS MOHHOTO paBHOBecHs. [[pon3BeaeHrne pacTBOPUMOCTH.
DNEKTPOIUTHYECKAS AUCCOLUALNS MOJIEKYJ BObl. IOHHOE pOn3BeIeHNE BOIBI.

Bonopoansrii mokaszarens. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTb OT KOHLEHTpaluu, TemrepaTrypsl. KoHcTranTa
TUAPOIN3A.

Pasnuunsle cnydaun rugpoinusa. [Ipumepsr.

CoBpeMeHHbIE TEOPUU KUCTIOT U OCHOBaHUI.

Baxneiilye OKUCIUTENM W BOCCTAaHOBUTENU. VI3MEHEHHE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB B IIEPHOJAX U MOArPYyIIaxX.

CocraBieHrue ypaBHEHMH OKHCIHUTEIbHO-BOCCTAHOBHUTENbHBIX peakuuid. Knaccugpukamus okxwuc-
JINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINN. BpIUnCcIeHNEe XUMUYECKUX YKBUBAJICHTOB OKUCIIUTEIS U
BOCCTAHOBUTEIIA.

Binsirue temmnepaTrypbl, KOHIIEHTPALMKM PEAreHTOB, UX MPUPOIBI, CPEIbl U APYIHMX YCIOBHU Ha
IIPOTEKAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIpOoLEeccOB. YpaBHeHus Hepucra. Mcnonb3oBa-
HUE TaOJINIl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIIUAIOB JJIsl PELIEHHs BOIPOCca O BO3MOXK-
HOCTH IIPOTEKAHUS PEAKIUU.

CocraB KOMIUIEKCHBIX coeTMHEHMI. CTpOEHNE KOMIUIEKCHBIX COeTMHEeHH. M30mepust.
TepMonnHaMuyeckas cucreMa. 3aKOH COXpPaHEHUs SHEPruu. BHYTpEeHHsIs1 SHEprus U YHTAJIbINA.
OK30- ¥ SHIOTEPMHUYECKHE PEAKINN. TEPMOXUMHUYECKNE YPAaBHEHHUS.

3axoH ['ecca u cnenctus us Hero. [IpumMepsr.
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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 BeriecTB. CTaHAapTHAs SHTANbIUS 00pa3o-
BaHUA U CTOPAHHUS.

Makpo- u MukpococTosiHus. BepositHocTs coctosinus. [Tonarue 06 sutponuu. CrangapTHas >H-
Tponus. Mi3MeHeHne SHTPONINHY B Pa3IMYHBIX MPOLIECCAX.

[Tonsarue 06 >neprum I'mb0ca, ee M3MEHEHNH KaK Mephbl PeakIMOHHON criocoOHocTH. KpuTepunii
COMOIIPOM3BOJIBHOCTH IPOLIECCOB B CUCTEMAX.

OOparumbie 1 HeoOpaTUMBbIE MpoOIecChl. | OMOreHHbIE U TeTeporeHHble paBHOBecHs. KoHcTanTa
paBHOBECHS B TOMOT'€HHBIX M TETEPOT€HHBIX CUCTEMAaX.

KoHncranTa paBHoBecus. CBsi3b KOHCTaHTbl PAaBHOBECHS CO CTaHAAPTHBIM U3MEHEHUEM SHEPTUU
I'uG6ca.

[Tpunnun Jle-Illarense. BinsHue temiepaTypsl, AaBICHUS U KOHLICHTPALMM PEarcHTOB HA paB-
HOBECHE.

OneMeHTapHbIE U HedJeMeHTapHble peakuuu. Kiaccubukamus peakuuii. CKOpocTh peakuuii B
TOMOT€HHBIX U T€TEPOr€HHBIX CUCTEMAX.

@DaxTOpHl, BAUSIOLUIME HA CKOPOCTh peaKLMU. 3aKOH JAeiicTBUs Macc. KoHCTaHTa CKOpOCTH.
MouekynspHOCTb U NOPANOK peakuuu. I1opsnok HealeMEeHTapHBIX PEaKIIHM.

3aBUCUMOCTb CKOPOCTH peakluu OT TeMiieparypsl. [loHaTne 00 akTHBHOM KOMILIEKCE. DHEPIUs U
SHTPONUS AKTUBALUU.

OOmue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHBIE cucTeMbl. Knaccudukanus
JIBYXKOMITOHEHTHBIX pacTBopoB. [Iporeccsl, conpoBoxkaarone odpa3oBaHue pacTBopoB. Colb-
BaTalMysl.

Pasnnunble BUIBI BEIpaXEHNSI KOHLIEHTPALIMKA PACTBOPOB U MX B3aUMHBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KUAKOCTAX. 3akoH ['eHpu. BiusiHre Ha pacTBOPUMOCTh
IIPUPO/BI BEILECTB, TEMIIEPATYpPBI, AABJICHUSA. 3aKOH paclpeAcICHusl.

HomeHnknarypa U OCHOBHBIE THUIIBI KOMIUIEKCHBIX coeanHeHmd. Kinaccnpukamus KOMIDIEKCOB 1O
BUJly KOOPJUHUPYEMBIX JINTAHIOB.

KBantoBo-MexaHuueckue Teopur 00pa30BaHUS KOMIUIEKCHBIX COEAMHEHMH. MeToJ BaleHTHBIX
cBs3el. [TonsTHe 0 TeOpHUM KPUCTAIIIMYECKOTO TIOJIA.

Honun3anus KOMIUIEKCHBIX CO€IMHEHNH B pacTBope. KOHCTaHTa MOHM3alMKM KOMIUIEKCHOTO HOHA.
XenatHbii 3¢pdexr. Tpanc-BiusHue.

DNEeKTPOXUMHUYECKUN psAll HANpspKeHU MeTtauioB. [anpBannyeckue anemeHThsl. JJIC ranpBanu-
YECKOI'0 JJIEMEHTA.

DNEeKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mpoliecc. 3akoHbl dapanes. [IpakTuueckoe
3HA4YEHUE DJIEKTPOJIN3A.

DNEeKTPOIN3 PACIIIaBOB U BOAHBIX PACTBOPOB JIEKTPOIUTOB.

Koppo3us metannos. MeTopl 3aIUTEl OT KOPPO3HUH.

Buuer (o0paszey) k 3x3amMeny (IPOMeKYTOUHBIIH KOHTPOJIb)

1. Ha3oBuTe KOMILICKCHBIE COCOAMHCHUS. I/ICHOHB3y5I BCIIMYHUHY KHeCT., paCCQHTaﬁTC KOHICHTpa-

OUIo I/IOHa—KOMHHeKCOO6pa3OBaTeJ'I$I " JIMTaH[1a TOAYCPKHYTOI0 KOMIIJICKCHOT'O COCAMHCHUA B €TI0 0,1 M
pacTBOPEC, a TAKIKC CTCIICHb JUCCONHAIINN KOMITIJICKCHOTO MOHA!

Ko[H9(SCN)a] Kueer. = 5,9-10%2; Na[TiCld].

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

XUMHUYECKYIO (POpPMYITY JaHHOTO COETUHEHHUSI.

3. CocraBbTe HOHHBIE M MOJIEKYJIsIpHBIE ypaBHeHHs ruaponu3a conu NiClz. Paccuuraiite ms Hee

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

4. Beruncnure MacCy BOJbBI U PACTBOPACMOI'O BCIICCTBA (B 1"), KOTOPBIC HOTpe6y'IOTC$I JJI IpUro-

tosnenus 1 1 8%-noro pactBopa NasAsOs (mmotaocTs mpu 17 °C 1089,2 xr/vd).

5. MeTo10M HOHHO-3JIEKTPOHHOTO OajilaHca (METOZ0OM MOoJypeakiuii) 3akoHunTe ypapHenue OBP.
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Paccuuraiite 5/1C u BBISICHUTE, MOXKET JIM 3TA PEAKLUS IPOTEKATh CAMOIIPOU3BOJIBHO
MnO2 + KBrO + ... = MnOq4" + Bra+ ... .

6. BeruucnuTe cuity TOKa MPH 3JIEKTPOIU3E BOJHOTO pacTBOpa Cyib(ara HATpus, eciau 3a 1 4 mpo-
1ecca CyMMapHbI 00bEM BBIJICIIMBIIMXCS Ta3000pa3HbIX MPOIYKTOB aHOIHOM M KaTOJHOM MOJTypeaKIui
coctaBui 5,64 1 (H.y.). KakoBa mpu 3TOM Macca pa3ioxKuBIIEiiCs BOAbI?

BornpocsbI K onpocy 1mo TreMam J1adopaToOpHbIX padoT (npumepst) (TEKYyUHA KOHTPOJIb)

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

1.®opMynupoBKa 3aKOHA COXPAHEHUS MACChl U SHEPIUH, €r0 MATEMaTUYECKOE BbIPaKEHUE.

2.DopMyIHpOBKa 3aKOHA COXPAHEHHUS MACCHI.

3.®opMyIMpOBKA 3aKOHA ITOCTOSTHCTBA COCTABA.

4.®opMynHpOBKa 3aKOHA KPaTHBIX OTHOILLIEHUIA.

5.@opMynupoBKa 3aKOHA SKBUBAJIEHTOB, €r0 MaTEMAaTUYECKOE BBIPAKEHHUE.

6.01peneneHue MOHATHI: MOJIb BEIIECTBA, OTHOCUTEIbHAS MOJIEKYJIIpHasl Macca, MOJIsipHasi Macca.

7.0npeneneHue MOHATHM: SKBUBAJIEHT 3JIEMEHTA, MOJIApHas Macca 3KBUBajleHTa, ¢opmyina Ais
pacuera MOJISIPHON MacChl 9KBUBAJICHTA 3JIEMEHTA.

8.0OmnpeneneHne NOHATHIA: SKBUBAJIECHT BEILIECTBA, MOJISIPHBIA 00bEM SKBUBAJIEHTA rasa.

9.®opMyiibl Ji pacyeTa MOJIIPHOW MacChl SKBUBAJIEHTAa OCHOBHBIX (UETHIPEX) KJIACCOB HEOPTraHU-
YECKUX COCIMHEHUH.

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

11.®opMynupoBKa ABYX CIEACTBUI U3 3aKOHA ABOTaJIpo.

12.06beM, 3aHMMaeMbli JIIOOBIM T'a30M IPU HOPMAaJIbHBIX YCIOBUAX (H.y.). [IpuBectn 3HaueHus
JaBJICHUA U TemrepaTypsl ipu H.y. B cuctemax CHU u CI'CE.

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

14.Matemaruueckas 3anuch ypaBHeHust Menneneesa — Knaneiipona.

15.ITonsiTve MapuMaIbHOrO JABJICHUS ra3a. 3aKOH NapLuaibHbIX JaBiaeHui [lanbToHa.

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

Pa3nean 1. rema: 1.3. JlabopaTopnast pabora No2

«OCHOBHBI€ KJIaCChl HEOPIraHWYECKUX coeMHEeHNNH. KoMIIeKCHbIe coeTMHEHMSD)
14'1]41 RU?

2.IlepeuricauTe CUMBOJIBI 2JIEMEHTOB, HA3bIBAEMBIX ILIEIOUYHBIE HJIEMEHTHI.

3.Ilepeunciante CHMBOJBI 3JIEMEHTOB, HA3bIBAEMBIX TATIOTCHAMH.

4.IlepeuricauTe CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX I1[E€I0YHO-3EMEIbHBIMH.

5.Kakwue srieMeHThI Ha3bIBalOT HeMeTaulaMu. [IpuBenTe Bce NCKITFOUEHUS U3 chopMyTHpOBaHHOTO
MpaBuIa.

6.Kakue sneMeHTHl Ha3bIBalOT MeTaiamu. [IpuBeauTe BCe MCKIIOYEHUS U3 CPOPMYTUPOBAHHOTO
MpaBuIa.

7.Haiite onpenenenue okcuaoB. KakoBa creneHb OKUCIEHUS 00pa3yrOIIero OKCU JIEMEHTa B HU-
e npuBeeHHbIX okcunax: Cro07, TiO2, H202, KO2? Ha3oBuTE 3TH OKCHIBI, TPUBEIUTE UX IpadUuecKue
(bopMyIIBI.

8.JlaiiTe ompeneneHusi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HECONe00pasyromux okcuaos. [Ipu-
BEIMTE TI0 JIBa TPUMeEpa KaXI0ro TUa okcuaoB. [IpuBenute nx rpadpudeckne GopMyIibl.

9.JlaiiTe ornpeeneHne OCHOBAaHUN C TOUKU 3PEHUS] TEOPUHU ANEKTPOIUTUYECKON Aucconnanuu. Yro
Ha3bIBACTCS KUCIOTHOCTHIO OCHOBaHM? Kakne OCHOBaHUS Ha3bIBAIOTCS MIEIOYaMH?

1.IToHgTHE XUMHYECKUN diieMeHT. YTO 03HAYaeT 3aIich
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10./laiiTe onpeneneHUe KUCIOT C TOYKM 3PEHUS TEOPUH DJIEKTPOIMTHUECKOM auccouuanuu. Yro
Ha3bIBAETCSl OCHOBHOCTHIO KucnoT? [IpuBenute mo ogHOMY MpUMEPY KHCIOPOACOAEpKAIUX U OecKuc-
JIOPOJIHBIX KUCTIOT, JATe UX CUCTEMATHUECKOE U TPAJIUIIMOHHOE HA3BaAHUSI.

11./laiiTe onpenesieHUe CPEAHUX COJICH C TOUKU 3PEHUS TEOPUHU DIICKTPOJUTHUECKON T CCOLIMAIIAH.
UeM OTIUYAIOTCS 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 CMEMIaHHBIX cosieid. [IpuBenuTe 1o ABa mpuMepa Kaxaoro TUIa
3THUX coJielt ¥ Ha3oBuTe uXx. [IpuBeanure ux rpadpuueckue GopmMyIbl.

13./laiite ompenenenue moHsTus rpaduyeckoit popmynsl coequnenus. [Ipusenute rpaduueckue
dbopmynsr coequnenuii: VOSO4, CrOHSO3, HBrO,, CaHPO4. K kakum kitaccaM OTHOCSITCSI 9TH COCJIH-
HEHUs, TaliTe UX TPATUIIMOHHEBIC Ha3BAHUSI.

14.[laiiTe onpeneneHue MOHATUSA CTENEHb OKUCIEHUS 3JEMEHTa B COeIMHEHUH. PaccuuTaiite cre-
IIEHH OKHCIICHHS 31eMeHTOB B coequHeHusx KoCr07, H3POs, SiOs?, Cra(SO4)s, paiite ux TpPaJUIINOH-
HbIC HAa3BaHMUSI.

15.Metadochopras u opropochopHast KHCIOTHI — HA YTO YKA3bIBAIOT MUCIOJIb30BAHHBIC MTPHCTAB-
ku? [IpuBeaure rpaduyeckue GopMyIibl STUX KUCIOT.

16.ITpuBenute oObIuHBIC U Tpaduueckre GOPMYIBI XJIOPCOACPIKANUX KUCIOT, COOTBETCTBYIOIIMX
CIIEYIOIIMM CTETeHsIM OKHCIeHUs xyopa: -1, +1, +3, +5, +7. [IpuBeauTte TpaguIlOHHbIE HA3BAHUS STUX
KucioT. Ha 94To yKa3pIBalOT UCIIOJIb30BAHHEIC B HA3BAHUSX OKOHYAHUS?

17. CocraBbTe MOJEKYJISPHBIE U MOHHBIC YPaBHEHUS PEAKIUil, C TOMOMIIbIO KOTOPBIX MOXHO OCY-
IIECTBUTH CIEAYIOIINUE MPEBPAICHUS:

S—S02—>S03—>H2S04—~CrOHSO4—Na2SO4s—>NaHSO4

18, HazoBuTe KOMIUICKCHBIC COCTMHEHUS. YKAKHUTE 3aps]] KOMIUIGKCHOTO MOHA, CTCTICHh OKHCIIe-
HUS ¥ KOOPAMHALMOHHOE YKCIIO MOHA-KOMILJIEKCOO0pa30BaTes, a TAaKKe JICHTATHOCTh JIUTAHIOB.

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

19.3anumuTe ypaBHEHHUE PEakiuy B MOJICKYIIpHOM U HOHHOM Buje: Cr2(SO4)3 + BaClo—

Pa3znen 2. tema: 2.1. JlabopaTopnast pabora No3
«CTpoeHue aTomMa U IEpUoJUIEcKas cucreMa XuMnudeckux ainemenToB .M. MenneneeBa»

1.Monens bopa crpoenus atoma. [Toctostnuas Punbepra, ee urciieHHOE 3HaUEHUE.

2.IlonsTue opOuTans.

3.®u3nyecKkuil CMbICT U 3HAUEHUS, IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

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

5.Bun snexTpoHHBIX 00nakoB (opOuTaseil) 1 COOTBETCTBUE MEXAY UMCICHHBIMU U OYKBEHHBIMHU
0003HaYEHUSIMU OPOUTAIBHOTO KBAHTOBOT'O YHCIIA.

6.®u3nyecKuil CMbICI W 3HAYEHMsI, TPUHUMAEMble MAarHUTHBIM KBAaHTOBBIM 4HCIOM. CBSA3b 3THX
3HAUYCHUIT U 4yKcna S-, pP-, d- u f-opouraneii.

7.®u3nyecKnuil CMBICT U 3HAUEHUS!, IPUHUMAEMble CIUHOBBIM KBAHTOBBIM UHCIIOM.

8.YcioBHAs 3alMCh YPHEPTETUUECKOM IMarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U (PU3NUECKHUI CMBICI TPUHIIUIIA MUHUMYMa SHEPTHH.

10.®opmynupoBka 1 pusnyeckuit cMmpica npuHuuna [aymm.

11.®opmynupoBka 1 pu3HUecKuil CMbICT MpaBuia XyHaa.

12.®opmynuposka npasuia KiieukoBckoro.

13.Yto Ha3pIiBaeTcs SJIEKTPOHHOM KoHpurypammeit aroma? [lpuBenuTe MOTHYIO 3JIEKTPOHHYIO
KOH(UTypalmio aToMa 3JIeMEHTa ¢ 3apsiioM sapa S1.

14.PaccunTtaiiTe MakCUMaIbHOE YHCIIO AJIEKTPOHOB, KOTOPBIE MOT'YT HaxoauThcs Ha 3P u 5f opoOu-
TasIX.

15.ITpuBenute coBpemenHyto popmynuposky [lepuoanueckoro 3akona JI.M1.Menneneesa.

16.0npenenenue u GpU3MUECKUl CMBICI MOHATHIA: () (PEKTUBHBIN 3aps] sapa, NOCTOSHHAS SKpPaHU-
pOBaHMsL.

17.ITonstus pannyca atoMa U noHa. Kak M3MeHsieTcs paauyc 4acTULbI IIPU NIEPEXOJIE: aTOM — €ro
MOJIOKUTEILHO 3apsKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3aPsKEHHBIN HOH?
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18.Kak 1 mouemy U3MEHSIOTCS palyChl aTOMOB MPU NIEPEMELIEHUH BAOJb IIEPUO/IA CIEBA HAIIPABO
U TIpY NIEPEMELIECHNH CBEPXY BHU3 BJIOJIb TJIaBHBIX U MOOOYHBIX MOATPYMI?

19.0npenenenre NOHATUS SHEPTUS NOHU3ALMY, €IUHULBI €€ U3MEPEHUS U XapaKTep €€ U3MEHEHUs
B [IEPUOJAX U TPYIIIAX.

20. Ompenenenue MOHATHS SHEPTUS CPOJICTBA K JIEKTPOHY, SAMHULIBI €€ U3MEPEHUS U XapaKTep ee
WU3MEHEHHUs B IIEpHOJax U IpyIax.

21.I1ousiTHE U GU3UIECKUIN CMBICI 3JEKTPOOTPULIATEILHOCTH 31eMEHTOB o Maruikeny. Enunuiisn
€€ U3MEPEHUS U XapaKTep U3MEHEHMs B IEPUOJaX U IPyIIax.

22.0THOCUTEBbHBIE 3JIEKTPOOTPULIATENBHOCTH 110 [loNMHIrY: Kak OLlEHHMBAIOTCA U 3aKOHOMEPHOCTH
WU3MEHEHHU UX 3HAUYCHUH B IIEPUOJAX U IPyIIaXx.

23. Hanmmute 351eKTpoHHBIE (POPMYITBI IPUBEACHHBIX HUXKE HOHOB. K ceMEHCTBY KaKuX 3JIeMEHTOB
OTHOCSTCS aTOMBI 3THX HoHOB? Sn?*, Mn?*, Cu?*, Cré*, 2,

Pa3nen 3. rema: 3.1. JlJaboparopnas pa6ota No4
«DHEpreTuKa XUMHUIECKUX MPOLIECCOBY

1.0npenencHue NOHATHS TEIUIOBOK (M (PEKT peakIuu.

2.1lepBbIii 3aK0H (Hayao0) TEPMOJAMHAMUKH, M0 MAaTEMaTUYECKOE BBIPAKEHUE M 3aIIUCh JJI U30-
OapHBIX MIPOLIECCOB.

3.0npeneneHne U30TEPMHUUECKUX, W30XOPHBIX M HM300apHBIX MPOLECCOB. MoauduKanuy 3amucu
MaTeMaTHYeCKOro BhIpaXeHUs 1-ro Hayasia TEepMOJMHAMUKHY B 3TUX TPEX CIydasx.

4.JlaiiTe orpeaesieHre YHTAIBIINH, YHI0- U 9K30TEPMHUUECKUX TpoiieccoB. OOBICHUTE B3aMOCBSI3h
o0o3HaueHui TeroBoro 3gdexkra Q u AH.

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

6.0npeneneHre MOHATHS YHTAIBIIMKA 00pa30BaHUs, CAMHHIIBI H3MEPEHHS. 3HAYCHUS SHTAIBIHHA 00-
pa30BaHUs NPOCTHIX BEILECTB.

7.3akoHa ['ecca. Marematrueckoe BrIpaKeHHUE CIIEICTBUSI M3 3aKoHa ['ecca.

8.0nucanue MOHATUS SHTPOIIUH CUCTEMBI, €IUHULIBI U3MEPEHHUSL.

9.Marematuueckas Gopmyna JUisl pacueTa U3BMEHEHUs SHTPOIHHU B ITPOLIECCE PEAKIIUH.

10.0Onpenenenue MoHATHA M300apHO-M30TEPMUYECKOr0 MOTEHIMaNa peakuuu (3Hepruun I'md0ca).
UYro otpakaer BenuuuHa 3Hepruu ['ndoca?

11.0npenenenne NMOHATHS CTaHAApTHOM s>Hepruu I'm60ca oOpa3oBaHMs, €IUHUIBI 0Opa30BaHMUS.
3HaueHus CTaHIapPTHBIX SHepruit I'm66ca oOpazoBaHMs MPOCTHIX BELECTB?

12.Marematndeckas Gpopmyiia Juisd pacueTa U3MEHEHUsI N300apHO-U30TEPMUYECKOT0 MTOTEHIMAlIa B
MIPOLIECCE peaKLUu.

13.CooTHOIIEHUS MEKAY SHTAIBIUUHBIM U SHTPOIUNHHBIM (haKTOpaMU U HalpaBJIeHUE NPOTEKaHHS
XMMHYECKON PEaKIIuu.

14.ITonste TepmoauHaMuueckoil ¢pynkiuu. Ilepeuncnurte mzBectHsle BaMm TepmoanHamuueckue
GyHKIUH.

15.Boruncnure temnoBoit a¢ ekt peakuun BoccranoBieHus 80 r Fe2O3 amromuHnem.

16.Bo3MOKHO JIM TIPH CTaHAAPTHBIX YCIOBHSX IMoNydeHne aHwimHa 1mo peakuuu NH3qr) + CeHer) =
CsHsNH2) + Ho)?

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

Yposens chopmu-
POBaHHBIX KOMIIE- Onenka [Nosicnenus
TEHUUH

Teopernueckoe copepxaHre Kypca OCBOCHO TOJIHOCThIO, BCE
MPelyCMOTPEHHBIE MPOTrpaMMoi 00yUeHHUs yueOHbIe 3aJaHHsl BbI-
«5» TTOJTHCHBI.
(oTIMYHO) OO0yyaronuiicss JEMOHCTPUPYET CIIOCOOHOCTH 0OOCHOBAHHOTO
BBIOOpA PEareHTOB U MX KOJWYECTBEHHBIX COOTHOIICHUM, (ha30BOTO
COCTOSIHMSI JIJIsl ONITUMAJIBHOTO MPOBEACHUSI XUMHUECKHUX MPOLIECCOB.

Bricokuit
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Yposens chopmu-
POBaHHBIX KOMIIC-
TEHUUHN

Orenka

Tlosicuenns

3HaeT CBOMCTBA PA3JIMUHBIX KJIACCOB XUMHUYECKHUX 3IJIEMEHTOB, CO-
€AVMHEHUH, BEUIECTB M MAaTE€pUAIOB. YCHEIIHO MPUMEHSET 3HaHUSA
OCHOBHBIX 3aKOHOB XHUMHHU, CTPOCHHUS U PEAKIIMOHHOM CIOCOOHOCTH
BEILECTB, [IPY U3YYCHUU U AHAIN3€ MEXAHU3MOB XUMHUUYECKUX PEak-
UM, OPOUCXOIAIIMX B TEXHOJOTHUYECKUX MPOLECCAX U OKPYKAIOLIEM
mupe. CriocoOeH aHaTu3upoBaTh W HCMHOJIb30BAaTh MEXAHU3MBI XHU-
MHYECKUX PEAKLHM, TPOUCXOIAIINX B TEXHOJIOTHUYECKUX MPOLIECcax
U OKpY’KarollleM MUPE, IPOBOAUTH aHAJIU3 MOJYYEHHBIX JaHHBIX, Je-
JaTh MpaBWIbHBIC, HAYYHO OOOCHOBaHHBIE BHIBOABI. ['0TOB mpesia-
ratb CBOM CIIOCOOBI pelIeHHs TOCTaBICHHBIX 3a1a4d. ['oToB paborarh
Kak B KOMaHJI€, TAK U UHJIUBUIYAIbHO.

bazosruiit

«y
(xoporo)

TeopeTtnueckoe cofiepaHue Kypca OCBOSHO MOJIHOCTHIO, BCE
PelyCMOTPEHHBIE MPOTpaMMOii 00yUdeHHUsl yueOHbIE 3aJaHHsI BbI-
MOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMHU.

OOygarommiicst crocoOeH MPOBOAUTH BBIOOP HEOOXOIUMBIX
YCIIOBUHM MIPOTEKAHUS PEAKIINil, 3HACT CBOMCTBAX Pa3UYHbBIX KJIACCOB
XUMHUYCCKUX JJIEMCHTOB, COGI[I/IHCHPlﬁ, BCIICCTB N MAaTCpHAJIOB, CIIO-
coObI BIUSHUS HA XUMHUYECKUN MPOIECC C LIETBI0 €ro YCHIICHUS WIN
octaHoBKU. OOyuaromuiics crocoOeH HCI0JIb30BaTh OCHOBHBIE 3a-
KOHBl XUMHUU JJISl pelIeHus MpoQecCHOHANbHBIX 3a7ad, Ha OCHOBE
3HaHUI O CBOMCTBaX M CTPOCHUH BEIIECTBA MPOBOAMUT MOAOOpP pea-
TeHTOB, CIIOCOOCH aHaJM3UPOBATh U HCIIOJIb30BATh MEXAHU3MBbI XHU-
MHUYCCKUX peaKuHﬁ, MPOUCXOAAIINX B TEXHOJOTHYCCKUX IpOoHecCax
U OKPY)KaIOIlIeM MUpe

[Toporosslii

«3»
(ynoBnerBopu-
TEJBHO)

TeopeTtnueckoe cojpepkaHue Kypca OCBOCHO YaCTUYHO, 0OJIb-
HIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMOil 00ydeHHsl y4eOHBIX 3aja-
HUH BBIIIOJIHEHO, B HUX UMCIOTCA OIIINOKH.

OOyuarouuiics MOKET MOJ PYKOBOJCTBOM OCYIIECTBISTH BbI-
O0Op ONTUMAaNbHBIX YCIOBHH MPOTEKaHHs PEAKIUH M BO3MOKHOCTH
BIIMSIHUS HA CMEILEHUE XUMHUYECKOTO PABHOBECHS, C LIEIbIO YBEIH-
YEHUS BBIXOJIa MPOJYKTOB peaklUU. 3HAET CBOMCTBAa Haubojee Bax-
HBIX KJIACCOB XMMHYECKUX DJIEMEHTOB, COCIMHEHNN, BELIECTB U Ma-
tepuanoB. Croco0eH ToJ PYKOBOJICTBOM HCIIOJb30BaTh OCHOBHBIE
3aKOHBI XMMUU JJIs1 pelIeHus] NpopecCHOHATIBHBIX 3a]1a4, Ha OCHOBE
3HaHWI O CBOMCTBaX M CTPOCHUU BEIIECTBA MPOBOAMUT MOAOOpP pea-
T'EHTOB

Huzkuit

«@2»
(HEYTOBIETBO-
PHUTEIBHO)

TeopeTtnueckoe cofepkaHue Kypca HE OCBOEHO, OOJIBITMHCTBO
IPEIYCMOTPEHHBIX MPOrpaMMoil 00ydeHus: y4eOHBIX 3aJaHui MO0
HE BBINIOJIHEHBI, JINOO cojepaT rpyOble OMMOKM; JAOMOJIHUTENbHAS
caMmocCTosiTeNIbHas paboTa HaJl MaTepualloM HE IMpHBeJa K KakoMy-
100 3HAYUTENILHOMY IMOBBIIIEHUIO KaueCTBa BHIMIOJHEHUS y4eOHBIX
3aJlaHUMN.

OOyuaromuiicss He 3HAE€T OCHOBHBIX 3aKOHOB XMMHH, CTPOCHUE
BELIECTB, IPUPOY XMMUYECKON CBS3M M CBOMCTBA Pa3IMYHBIX KJlac-
COB XMMHYECKHX 3JIEMEHTOB, CO€AMHEHMH, BEIIECTB U MaTEpUaJIOB,
IUIOXO MPEACTaBISET BO3MOXHOCTh MX HCIIOJIb30BAaHUS IIPHU INPOBE-
JIEHUY BBIYMCIIEHUH TI0 ypaBHEHUsAM peakiuil. He nmeet, nubo nmeer
cyabble TPEeACTaBICHUS O CTPOSHUM BEUIECTB U UX XMMHUYECKOH aK-
TUBHOCTH, O CHOC00ax MpeBpallleHUs] OJHUX BEIIECTB B JIpyrue, He
BJIaJIc€T METOJaMH BHIOOPA ONTUMAIBHBIX YCIOBUH MPOTEKAHUS pe-
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Yposens chopmu-
POBaHHBIX KOMIIC- OmueHka INosicHeHus
TEHUUHN

aKIMI ¥ BO3MOKHOCTHU BIIMSHHUS HAa CMELICHUE XMMHUYECKOTO PaBHO-
BECHs, C LIEJIBIO YBEJIMYECHMSI BBIX01a TPOAYKTOB peakuuu. He cnoco-
OeH moxOupaTh PeareHThl U pelieHus: Mpo(ecCHOHANBHBIX 3a/ad.
He Bnageer HaBbikaMu 00OOIIEHUS U OLIEHKH IOJYYEHHBIX PE3YIlb-
TaTOB UCCJICIOBAHMSL.

8. MeToauyeckue ykazaHus 1Jisl CAMOCTOATEIbHOMH padoThl 00yYar0UXCs

CaMocTosiTenbHast paboTa CiocoOCTBYET 3aKpEIJICHUIO HABBIKOB pabOThI ¢ y4eOHOM U Hay4HOM JIK-
TEpaTypor, OCMBICICHUIO U 3aKPEIUICHHIO TEOPETHYECKOT0 MaTepHalia, ClIOCOOHOCTH HCIIOIb30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHBIEC 3aKOHBI B IPO(HECCHOHATBHON eI TeIbHOCTH.

CamocrosaTenbHas paboTa BBIMOIHACTCA BO BHEAYTUTOPHOE (AyJUTOPHOE) BpeMs MO 33aJaHHI0 U
IIPU METOAMYECKOM PYKOBOJCTBE MPEIo/iaBaTelisi, HO 0€3 ero HelmoCpeCTBEHHOr0 yyacTus (Ipu 4acTuy-
HOM HENOCPEICTBEHHOM YYaCTHH IPETIOIaBaTells, OCTABIISIONIEM BEIYLIYIO POJb B KOHTPOJIE 3a paboToi
CTYICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKalaBpOB pa3HO0Opa3Hbl. OHHM BKIIOYAIOT B CeOsl M3yde-
HUE y4yeOHOH, HAYYHOH M METOJIUYECKOW JTUTepaTyphl, MaTEepUaIoOB MEPUOTMUECKUX U3IaHUH C TIpUBIIe-
YEHHEM 3JICKTPOHHBIX CPEACTB O(PHUIMANBHOM, CTATUCTUYECKOH, MEPUOIUIECKON W HaydHOUW HMH(OpMa-
LUU.

B mpornecce m3ydenus aucuuiuiiHbl «Xumus» OakanaBpamu HampasieHus 18.03.01 «Xumunge-
CKasi TEXHOJIOTHSI) OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU pabombl SIBISIFOTCS:

- MOATOTOBKA K ayJAUTOPHBIM 3aHATHAM (JICKIHUSIM U JTa00OPATOPHBIM 3aHATHSIM) U BBIITOJIHEHHE CO-
OTBETCTBYIOIINX 33JJaHUl;

- caMOCTOATeNbHAasT padoTa HaJ OTAEIBHBIMH TeMaMH Y4eOHOW IMCUUIUIMHBI B COOTBETCTBUH C
y4e0HO-TEMaTHUYECKUM TJIaHOM;

- IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THUIIA MPENoJaBaTelb M3JaraeT M pazbsACHSAET OCHOBHBIC, Hambosee
CIIO’KHBIC TIOHSITHS TEMBI, & TAK)KE CBS3aHHBIC C HUIMU TEOPETHYECKHE U MPAKTUYECKUE MPOOIIEMBI, 1aeT
PEKOMEH/IallMHU Ha BBIMOJHEHHE CAMOCTOSATENIbHOM paboTHI.

B xoze nekiuit o0y4aronmmcst peKOMEHIyeTCs:

- BECTH KOHCIIEKTHUPOBaHUE YUeOHOI0 MaTepuana;

- oOpaiaTh BHUIMaHHE Ha ONpeesIeHHs TIOHATHA, (POPMYIHPOBKH 3aKOHOB U UX MAaTEMaTHIECKOe
BBIp)XEHUE, MOJIOKEHHS], PACKPBIBAIOIINE COAEPIKaHUE TE€X WM MHBIX SBJICHUN U MPOLIECCOB, HAyYHbIE
BBIBOJIBI M TPAKTHUYECKUE PEKOMEHIAIINH 110 UX TIPUMEHEHUIO;

- 3a/1aBaTh MPENoJaBaTeI0 YTOYHSIOMINE BOMPOCH C LENbI0 YSCHEHUS TEOPETUYECKHX MOJIOXkKe-
HUMW, pa3pelIeHns CIIOPHBIX CUTYalUN.

B pabounx KOHCIEKTaX >KeNaTeIbHO OCTAaBJIATH IOJIs, HA KOTOPHIX BO BHEAYJUTOPHOE BpEeMs
MOXHO CJIeJIaTh TTIOMETKH M3 Y4eOHO-METOAMYECKOro o0ecreueHus Il CaMOCTOsITEIbHOM paboThl 00Y-
YaOLUXCs, JOMOJHSIIOMEro Marepuaia MpOCHylIaHHOHN JIEKLIHMH, a TakKe MOMETKH, MO4epKUBAIOIINe
0c00y0 B&KHOCTh T€X MJIM WHBIX TEOPETHUECKUX TTOJIOKECHHH.

Jlsis ycnemHoro oBiaieHusi KypcoM HeoOXOJMMO IMOcelaTh BCe JEKIUH, TaK KaK TeMaTH4eCKUui
MaTepuaj B3aMMOCBsA3aH Mex1y co0oil. B cioyuyasx mpomycka 3aHATHS CTYAEHTY HEOOXOJUMO CaMOCTOS-
TEJIbHO W3YYUTh MaTepUall U OTBETUTh HA KOHTPOJBHBIE BOIPOCHI 10 MPOMYIIEHHOW TeMe BO BpeMs MH-
IVBHTyaTbHBIX KOHCYIIbTAIIH.

BaxHoil yacThio CaMOCTOSATENBbHON pabOTHl SBJISAETCS UYTEHHE y4eOHOW M HAydyHOH JMTEeparyphl.
OcHoBHast (GYHKIHST YI€OHUKOB — OPUEHTHPOBATh CTYACHTA B CHCTEME 3HAHUIA, YMEHHI M HABBIKOB, KOTOPHIC
JIOJDKHBI OBITH YCBOEHBI OYAYIIMMU CHIEHUATMCTAMH 0 TAHHOW TUCIUILINHE.

Ornpoc 1o TeMe J1abopaTopHOM PabOTHI MPEACTABISAET COOOM OTBETHI HA MOCTABIECHHBIE BOITPOCHI
nepes 1abopaTOpHOM paboTol U mocie e€ BhIMoJHeHUs. M3noxkeHne B MUCbMEHHOM BHJIE PE3yIbTaToOB
AKCIIEPUMEHTa U TEOPETUYECKOTo aHallu3a WM pelIeHHe 3a7auu Mo onpeaeneHHoi Teme. CoaepkaHue
MH/IMBUYAJIbHBIX BOIIPOCOB IO Te€MaM JIaDOPaTOPHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY OakayiaB-
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POB II0 OCHOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIIIOJIHEHUS IIO3BOJISIET IPENOAABATEIAM CYIUTh O XOIE
CaMOCTOSITENIbHON pabOThl OaKaIaBpOB B MEXKCECCUOHHBIN MEPHO U O CTENIEHH UX MOATOTOBKU K dK3aMe-
HY.

IToaroroBka K 3K3aMeHy IIPEAIIOIIAracT:

- U3y4YEHHUE OCHOBHOM U IOIIOJIHUTEIILHOM JINTEPATYPHI,

- I3y4YCHHE KOHCIIEKTOB JICKIIWH;

- y4acTHE B IIPOBOJUMBIX KOHTPOJIBHBIX OIPOCAX.

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

IIpumeHeHne UMQPOBBIX TEXHOJOTHM B paMKax MPENOAABAHUSA TUCLMILUIMHBI IPEIOCTABISET
pacupeHHble BO3MOKHOCTH 110 OpPTraHU3alyy YYeOHBIX 3aHATUH B yCIOBHUAX HU(POBU3ALUN 00pa3oBa-
HUS U 1103BOJIIET C(HOPMHUPOBATH Y 00YYAIOLIMXCS HABBIKM IPUMEHEHUs LIU(POBBIX CEPBUCOB U UHCTPY-
MEHTOB B IIOBCEIHEBHOMW KU3HH U MPO(PECCHOHATBHOM eI TETbHOCTH,.

JlJis peayi3anuy 3TOW METU B paMKaxX M3y4YeHHS JUCIUILIMHBI MOTYT IPUMEHSTHCS CIIETYIO-
IMe MUPPOBBIC HHCTPYMEHTHI U CEPBUCHI:

- s kommyHukaiuu ¢ odydarormmmucs: VK Meccenmxep (https://vk.me/app?mt_click _id=mt-
V7eix5-1660908314-1651141140) — mecceHIKep, pacIpocTpaHseTcs o auien3un FreeWare;

- JUIs TUIAHMUPOBAHUS AayJAWTOPHBIX M BHEAYAUTOPHBIX Mepomnpustuii: Suaekc.Kanenmapb
(https://calendar.yandex.ru/) — onnaitn kaaeHmapb-IUIaHEp, pacIpoCTpaHseTcs mo auiensun ShareWare

- JUTsI COBMECTHOT'O UCTIONIBb30BaHus (haitnoB: SHaexc./Juck — cepBUC Al XpaHEHUS U COBMECTHO-
IO WCIOJIb30BaHMsI JOKYMEHTOB, paclpocTpaHsercs 1o JmneH3uu trialware u  (@OO06nako
(https://cloud.mail.ru/) — cepBuc s co3aanusi, XpaHEHHs. U COBMECTHOTO MCIONIb30BaHusl (hailyioB, pac-
MPOCTpaHsETCs 110 JIMIEH3UH trialware;

- JUId OpraHu3alliil YAAJICHHOW CBs3M W BuaeokoH(pepenumit: BupeozBonok BKonrakte
(https://vk.com/calls) — cepBuc mas BHAEO3BOHKOB, pacmpocTpaHsercs mo JjuneHsuud ShareWare;
Mirapolis — cucrema It OpraHu3alui KOJUIESKTUBHONW pabOThI M OHJIAHH-BCTPEY, PaCpOCTPAHSIETCS 110
MPOTPUETAPHON JINTICH3HH .

Jyist yCTIenTHoOTo OBJIAICHUS TUCIUTUTMHON MCIIONB3YIOTCS CIEAYIOINe HHPOPMAIMOHHbBIE TEXHO-
JIOTUU O0y4YEHHUS:

e [lpu mpoBeneHMH JEKIMH HCIOJB3YIOTCS TPE3EHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixom Ha mpodheCCHOHANbHBIE CAWThI, WCIOIB30BAHHE BHICOMATEPHATIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e JlabGopaTropHble 3aHATHS 10 JIUCIMIUIMHE MPOBOIATCS B CICHUAIM3UPOBAHHON y4eOHOM
ayJMTOPHH.

* B Cllydae JUCTAHI[MOHHOTO M3YYEHUS AMCIUIUTMHBI B CAMOCTOSTEILHON Pa0OThI HCIIOJIB3YeTCS
SUOC (MOODLE).

Jis TUCTaHIIMOHHOW TOJICPKKH TUCIMIUIMHBI MCIIONB3YETCs CUCTEMa yIpaBIIEHUs 00pa3oBa-
TeabHBIM KOHTEHTOM Moodle. JIns paboThl B 1aHHOI cucTemMe Bce o0yvaromniiecst Ha MepBOM Kypce Io-
JTy9ar0T WHIUBUAYaJIbHBIE JIOTUH W TIAPOJIb JUIS BXOJIa B CUCTEMY, B KOTOPOW pa3MeIaoTes : mporpaMma
JTMCHIUTUIAHBI, MAaTEPHAJIbI JIJIS ICKIIMOHHBIX W UHBIX BUJIOB 3aHATHH , 3a/1aHUS, KOHTPOJIbHBIC BOTIPOCHI.

JlaGopaTopHbIe 3aHATHS MO TUCIHILIMHE MPOBOSATCS C MCIOIB30BAaHUE PA3IMYHOTO JIAOOPATOP-
HOro oOopynoBaHus. Ha 3aHATHU B XUMHUYECKOMH JTaOOpaTOpUU OOYUAIOIIHIACS 3HAKOMUTCS C Pa3IMYHbI-
MU BEIIECTBAMH W MPHEMaMHU pabOThl ¢ HUMH B 3aBUCHMOCTH OT MX arperaTHOrO COCTOSIHHS, XMMHUYe-
CKOW aKTMBHOCTH M CTEIICHH TOKCHYHOCTH. YUHUTCS MPABUIBHO TOJIb30BATHCS PA3IMYHON XMMHUYECKOMN
MOCyJ1I0M, 000py/TIOBaHUEM U MPUOOpaMU. 3HAKOMUTCSI ¢ XUMUYECKUMH U (PU3UKO-XUMHUUYECKHUMH METO-
JlaMU aHaJT3a BEIIECTB.

B mporiecce u3ydeHHsS IUCHMILIMHBI yYEOHBIMH IICIIAMHU SIBJISIOTCS TMEPBUYHOE BOCIPUATHE
y4eOHOM MH(OPMAIMK O TEOPETUYECKHX OCHOBAX CTPOCHHS, XMMHYCCKOW AKTUBHOCTH W IMPHHIIMIAX
B3aMMOJICHCTBUS  PA3JIMYHBIX XHMHYECKUX OJICMCHTOB, COCIUHCHHWH, BEIIECTB W MaTepuajoB,
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0a3UPYIOMINXCS HA OCHOBHBIX 3aKOHaX XUMUU. JlambHEHIIass BO3MOKHOCTh MCIIOJIb30BAHUS 3TUX 3HAHUN
B MpO(EeCCHOHAILHOW JEATETPHOCTH C TPUMEHEHHEM METOJOB MAaTeMaTHYeCKOTO aHaiuu3a |
MO/JICIIMPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAIBLHOTO UCCIICIOBAHNS.

Jis IOCTYOKEHHSI 3TUX LelNed HWCIOJNb3YIOTCS B OCHOBHOM TpAaJMIIMOHHBIE HH()OPMATHBHO-
Pa3BUBAIOIINE TEXHOJOTHH OOYYEHUS C YUETOM Pa3IMYHOIO COYETAHUS MACCUBHBIX (GOpM (JIEKIus, Ja-
OopaTopHOE 3aHITHE, KOHCYJIbTAIUS, CAMOCTOSATEbHASL pad0Ta) U PEMPOIYKTUBHBIX METOIOB OOYy4CHUS
(moBecTBOBATENbHOE U3JIOKEHUE YUeOHOUW MH(POPMALINHU, 0OBICHUTEIHHO-MILTIOCTPATUBHOE U3JI0KEHHE)
1 J1a00paTOPHO-TIPAKTUYECKUX METOAO0B 00yUeHHsI (BBITIOJTHEHUE MHIUBUIYAIBHBIX 3a/IaHUH, TO00p pe-
areHTOB U pacyueT ONTHUMAIbHBIX YCIOBUI MPOTEKAHUS MPOLIECCOB).

YHuUBepcUTET 00ecreYeH HEOOXOJMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO TPOTrPaMMHOIO oOecriede-
HUSL:

— oneparmonHas cuctemMa Windows 7, License 49013351 VYIJITY Russia 2011-09-06, OPEN
68975925Z27E1309;

- onepanoHHas cucrema Astra Linux Special Edition;

— naket npuknanabix nporpamm Office Professional Plus 2010, License 49013351 VIJITY Russia
2011-09-06, OPEN 68975925ZZE1309;

— HaKeT NpuKIagHbIX nporpamMm P7-Oduc.IIpodeccronanbHblii;

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

— omeparrionHas cucrema Windows Server. KoHTpakT Ha yCIIyrd Mo MPEeI0CTaBICHUIO JTUIICH3HIA
Ha MPaBO UCTIOIB30BaTh KoMIbloTepHOE obectieuerne Ne 067/9A ot 07.12.2020 rona;

— cucrema BuaeokoHdpepenicsssu Mirapolis;

— cucrema BuicokoH(pepeHucsszu [pyddmu;

— cucteMa ynpasieHus ooyuenueM LMS Moodle — nmporpammHoe o0ecrieueHre ¢ OTKPBITBIM KO-
noM, pacripocrpansiercs o smien3un GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — nporpamMmmHaoe obecrieueHne pacpocTpa-
HSETCS 110 TPOCTOM (HEUCKITIOUUTEIHHOM ) JTUIICH3UH,

— HOIl «Xumus. BuprtyanbHas naGoparopus. 3amaun. Tpenaxepbl. Tectbl». [loroop
Nel3/21/0183/21-223-03 ot 16.04.2021.

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

Peanu3zanus yqueOHOro nporecca oCyIiecTBISIETCs B CIIEIUAbHBIX YUeOHBIX ayJUTOPUSAX YHUBEP-
CUTETa JJIsl IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA, JAOOPATOPHBIX 3aHATUMN, TPYNIOBBIX U UHAUBHIY-
aJIbHBIX KOHCYJIbTAIMH, TEKYILIEro KOHTPOJIS M MPOMEXYTOUHOHM aTTecTalu. Bee aymuTopun yKoMIiek-
TOBAaHbI CHCHI/IaHI/ISPIpOBaHHOﬁ MeOeJIbI0 U TEXHUYECKUMU cpeacrsamMu O6y‘ICHI/I$[, ClIyKallluMu  JJ14
npeacTaBieHus yueOHoil uHdopmanuu Oomnbinoit aynutopuu. Ilpn HeobOxommmocTu 0oOydaroIUMCS
IpeyiaraloTcs Habophl IEMOHCTPAIMOHHOTO 000py/IOBaHUs U yueOHO-HAIJIAIHBIX OCOOMii, obecrneyn-
BaIOIIME TEMAaTHUYECKNE WIUTIOCTPALINU.

CaMocrosiTenbHast paboTa 00y4aronuXcs BBIIOJHAETCS B CHELMATU3UPOBAHHON ayAMTOPUH, KO-
Topasi o0opynoBaHa yueOHON MeOenblo, KOMIBIOTEPHON TEXHUKON C BO3MOXHOCTBIO MOAKIIOUEHHS K
cetn «MHTEpHET» M OOecredeHneM JOCTyIa B AIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPELY
YIITY.

Ectb nomenienue a1 XxpaHeHus: ¥ NPOPHIAKTUUECKOT0 00CITyKUBaHUS y4eOHOT0 000py10BaHUS.

TpeOGoBanus K ayANTOPUAM
HaumenoBanne CIICaJIbHBIX HOMeIIICHI/Iﬁ OCHaHIeHHOCTB CIICIMAJIbHBIX HOMCIIICHI/IfI
nu HOMCHIGHI/Iﬁ JJIA CaMOCTOSTEeIIEHOM pa6OTLI u HOMGIIICHI/Iﬁ JJIA CaMOCTOSITEIIEHOM pa6OTI)I

VYyeOnast ayguTopus Ui NPOBEACHUS 3aHS-
TUM JIEKLIMOHHOTO THUIIA, TPYIIIOBBIX U MUHIU-
BUAYAJIbHBIX KOHCYJIbTallMi, TEKYIIEro KOH-
TPOJISL U MPOMEXKYTOYHOM aTTECTALIMU, OCHA-
IIEHHAs CTOJJaMH U ayJAUTOPHBIMU CKaMbSIMH,

[Tomemenne [ JEKIMOHHBIX 3aHATHH,
IPYIIIOBBIX YU UHIMBUAYAIbHBIX KOHCYJIbTA-
LMW, TEKyIEeH U MPOMEXYTOYHOM aTTecTa-
LUH.
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KOMIUIEKTOM HAarJISAHBIX MOCOOMIA; TepeHoc-
HOE MYJbTUMEAMIHOE 000pyaoBaHUE (HOYT-
OyK, 9KpaH, IIPOEKTOP).

[Tomenienue 1y1st 1a00PaTOPHBIX 3aHATUH

Yuebuble mabopatopun (Xumudeckas J1abo-
paropus) JUIS TpPOBEACHUS JIAOOPATOPHBIX
3aHATHH W TEKYIEro KOHTPOJISI OCHAIIEHHAs
7a00paTOPHBIMU CTOJAMHU U CTYJBSIMH, IIKa-
damu 17151 XpaHEHUsI PEaKTUBOB, KOMIUIEKTOM
y4eOHO-HAITISAHBIX ~MAaTepHalioB, XHWMHUYeE-
CKOM TOCYHOH M peakTHBaMH, MOHOMEPaMH,
7a00paTOPHBIMUA YCTAaHOBKAMH, BBITSIKHBIM
mkagom — 2 mir.

ITomemenus JJIA CaMOCTOSITEIILHOMI pa6OTBI

[Tomenienue Ui CaMOCTOSITETLHONH pabOThHI
00yYaromuxcsi, OCHAIICHHOE CTOJIAaMU U CTY-
JbSIMH;, KOMITBIOTEPHOM TEXHUKOH C BO3MOXK-
HOCTBIO MOJIKJIIOUeHHs K ceth «MHTepHeT» u
JIOCTYIIOM K 3JICKTPOHHOW HH(OPMAIMOHHOU
obpazoarenbHoi cpeae YIJITY.

[Tomerenune st XpaHeHUs U TPOPUITAKTH-
YeCKOro o0CIyXKMBaHUS yueOHOro 000pyao0-
BaHUS

Pacxonnbpie marepuainbl Uis peMOHTa W 00-
CIIY’>KMBaHHS TEXHUKU.

Mecra ansi XpaHeHUs] 000pyIOBaHHS, XHUMHU-
KaTOB.

26




