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1. O01mme moJ1oKeHUs

Juctummaa « XMMHUsI» OTHOCUTCS K 0053aTeIbHON YacTH y4eOHOro MIaHa, BXOJSIIETO B COCTaB
oOpasoBarenbHON mporpamMmbl Beiciiero oopasoBanus 20.03.01 - TexHocdepnas O6e3omacHOCTH (IIpo-
¢buib - MHKeHepHas 3aimra OKpyKarolei cpepl).

HopmatuBHO-MeTOIMYeCKOH 06a30i 7151 pa3paboTku pabodeil mporpaMMbl Y4eOHOM TUCIIMILUIMHBI
«XUMHS» SIBIISFOTCSA:

o ®denepanbublii 3akoH «O0 oOpa3oBanuu B Poccuiickoit denepanuny, yTBEPKICHHBINA MPUKa-
30M MuHoOpHayku PO No 273-D3 ot 29.12.2012;

e [IlIpuka3z Muno6puayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep>KI€HUM TOPSJIKA OpraHu3a-
UM U OCYIIECTBJICHUS 00pa30BaTEIbHON AEATENBHOCTH MO 00pa30BaTENIbHBIM MPOrpaMMaM BBICILIETO
oOpa3oBaHus - MporpaMMamM OakajiaBpuaTa, porpaMMaM CIelHaluTeTa, IPorpaMMaM MarucTpaTyphl.

o [Ipuka3 MuHHCTEpCTBA TPYAA U COIMANbHOM 3amuThl Poccuiickoit @eneparm ot 28.12.2015 r. Ne
11571 «O0 yTBepxaeHuu mpodeccuoHanbHoro crapaapra - Crenuaauct B 00acTH pa3padOTKH, COMpPO-
BOXCHUSI U MHTETPAllUd TEXHOJIOTMUECKHUX MPOIIECCOB U MPOU3BOJICTB B 00JACTH OMOTEXHUYECKUX CH-
CTEM U TEXHOJIOTHI».

e [lpuxaz MunucTepcTBa Tpyna u conuaibHou 3amuTsl Poccuiickoii @enepanuu ot 31.10.2016 r. Ne
5911 «O6 yTBep)KAcHHH TPOPECCHOHATBHOTO cTaHAapTa - CHEUalnucT M0 YKOJIOTHYECKON 0e301macHOCTH (B
MPOMBIIIICHHOCTH)».

o ®denepalbHBIA TOCYAAPCTBEHHBIN 00pa30BaTeNbHBINA cTaHAAPT BhIcero odpaszoBanus (OI'OC
BO) no namnpasnenuto moaroroeku 20.03.01 «Texnocdepras Ge3zomacHOCTh» (YpoBEeHb OakaiaBpuar),
YTBEp)KIEHHBIHN nprKkazoM MunHcTepcTBa 00pa3zoBanus U Hayku PD Ne 680 ot 25.05.2020;

e VYueOHBbIE MIaHBl 00pa30BaTENbHON MPOrpaMMBbI Bhiciiero oopazoBanus Hanpasienus 20.03.01
- Texnochepnast 6e3omacHocTh (poduiis - MHKEeHepHas 3aIUTa OKPYXKAKOIICH Cpe/Ibl), MOIrOTOBKHU 0a-
KaJlaBPOB 10 OYHOW U 3a04HOM opMaM oOyueHus, onoOpeHHbI YueHbiM coBetoM YIJITY (mpoTtokon
Ne8 ot 27.08.2020) u yrBepxkaeHHslit pekropom YIJITY (27.08.2020) u no ouHo-3a0uHON hopme 00y-
yeHusi, oqo0peHHbIl YueHsiM coBeToM YIJITY (mpotokon Ne3 ot 18.03.2021) u yTBep:KaeHHBINA pPEKTO-
pom YTJITY (18.03.2021).

OO6yuenue no obpazosarenbHoil 20.03.01 - Texnocdepnas 6ezonacHocTs (npoduis - MHxeHep-
Hasl 3alIUTa OKPYXKAIOIIEH CPeibl) OCYLICCTRISETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJILTATOB 00YUYeHHUsI N0 TUCHMIJINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00Pa30BaTeIbHON NMPOrPaMMbl

[TnanupyembIMH pe3yibTaTaMu O0yYeHMs N0 JAUCLUIUIMHE SBISIOTCS 3HAHUS, YMEHUs, BIaJJCHUS
W/WIH ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAaHUS KOMIIETEHLMN U olecre-
YHMBAOLIUE JOCTH)KEHUE MJIAHUPYEMBIX PE3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrpaMMBbI B LIEJIOM.
Lenab ocBoOeHUs1 IMCHUIIMHBI — [TOJIydeHHE 0Aa30BBIX 3HAHUN MO OOIIMM 3aKOHAM XUMUH, 3aKO-
HOMEPHOCTSIM NMPOTEKaHUsI XMMUYECKUX MPOIECCOB, CTPOSHHIO, PEAKIIMOHHONW CITIOCOOHOCTH HEOpraHM-
YEeCKUX BEIECTB U UX BO3MOKHOT'O MCIIOJIb30BaHUSI B TEXHOJOTHYECKUX MpOLeccax.
3aga4yu AUCUMILVINHBI:
— 3aJI0’KUTh OCHOBBI 3HAHUN O CTPOEHUU BEIIECTB, UX CBOMCTBAX U BO3MOKHBIX B3aUMOJIEHCTBUSX
MEXy cCOOOH M cO BHOBb 00pa3yeMbIMH BELIECTBAMU;
— HAY4YHUTbh UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH JJIsl IPOrHO3UPOBAHMSI U ITPOBE-
JIEHUS] XUMUYECKUX IKCIIEPUMEHTOB;
— HAY4YHUTh MPOU3BOUTH aHAIIN3 U 00pabOTKY MOIYYEHHBIX Pe3y/IbTaTOB;
— YAETUTh BHUMaHKHE (POPMUPOBAHUIO HAYYHOTO MBIIIIJICHHUS;
— Pa3BUTh HaBBIKH PabOThI C XUMUYECKUMU BEIIECTBAMHU, XMMUYECKOM MOCY10i, mprudopamu u
00opynOBaHUEM;
— JIaTh MPEJCTaBIEHNE O TOKCUYHOCTHU TE€X WJIM MHBIX BEIIECTB U MPOJIYKTOB, C KOTOPBIMU BO3-
HUKHET He0OXO0AUMOCTh paboTaTh B CBOEH MPO(PEeCcCHOHATBHON ESTETbHOCTH.
IIpouecc u3ydyeHusi QMCHUILVIMHBI HampasjieH Ha ¢dopMupoBaHue ciaeaywiuux npodeccuo-



HAJbHBIX KOMIIETeHHii:
— IIK-1 CiocoOGHOCTh HCTIONB30BaTh MaTeMaTHUYECKHEe, PU3HIecKue, GU3UKO-XUMHUICCKUE U XUMH-
YCCKUEC MCTOABI JIA pCHICHUS 3a/1a41 HpO(i)eCCI/IOHaHBHOfI ACATCIIbHOCTH.

B pe3yabTare u3ydyeHus TUCHHILTHHBI 00YYAIOIIHIACS TOJTKEH:

3HATh:

— OCHOBHBIC XMMHUYECKUE 3aKOHBI M 3aKOHOMEPHOCTHU IPOTEKAHUsI XUMHUYECKHUX IMPOIIECCOB, B3au-
MOCBSI3b COCTaBa, CTPYKTYPHI, CBOWCTB U PEAKIIMOHHOW CIIOCOOHOCTH XMMHUYECKUX BEIIECTB; O XUMHYE-
CKHMX CBOICTBaX OCHOBHBIX KJIACCOB COCJIMHEHUH U METOJIaX UX IOJIy4CHUS,

yMeThb:

— MCIOJIb30BaTh OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHMSI XMMUYECKUX PEaKIMid sl IUTAaHUPOBAHUS
Y TIPOBE/ICHHS TEOPETHYECKOTO U SKCIEPUMEHTAIBHOTO UCCIICJOBAHMS;

— MPUMEHSATh XUMUYECKUE 3aKOHBI NIPH pa3paboTKe, aHaIH3€e, OMUCAHNH ¥ MOJCIUPOBAHUU METO-
JIOB M CIIOCOO0B 00€3BPEKMBAHUS IPOMBIIIICHHBIX OTXO/IOB.

BJIA/I€Th:

— HaBBIKAMU TPOBEICHHS XMMUYECKOTO IKCIIEPUMEHTA U 00PaOOTKH MOTyYCHHBIX PE3YJIBTATOB IS
pelieHus 3a1a4d npo(ecCuOHANTBHON ICATSILHOCTH.

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHast yaeOHas AUCHUIUTMHA OTHOCHUTCS K 00S3aTeNbHBIM JUCHUIUIMHAM, YTO O3HAYaeT (GopMHu-
poBaHue B mpolecce o0ydeHus y OakajaBpa OCHOBHBIX HPO(ECCHOHATIbHBIX 3HAHUN U KOMIIETCHLUH B
paMKax BBIOpaHHOTO POQHIIS ¥ MPO(HECCHOHAIBHOTO CTaHapTa.

OcBoeHMe JaHHOW JUCLUILIMHBI ABJSETCA HEOOXOJUMOM OCHOBOM /ISl MOCIEIYIOLIEr0 N3y4eHUs
muctuminH OIIOIT u HanucaHus BBITYCKHOM KBaIM(DUKAIMOHHON paObOTHI.

HepelteHb 0686’116’41/!661}01141/[)(3, conymcemeyruux u obecneuusaemvix 6ucuunﬂuH
Ob6ecneunBaronme ConyTcTByIoIIHNe O6ecnieurBaeMble
qu6Ha${ IMpaKTHKa I10 MOJYYCHUIO NICPBUY- I[OHOJ'IHI/ITeJ'H)HI)Ie TJIaBbl XUMHUHU
HBIX MPO(eCCHOHATILHBIX YMEHUI U HaBBIKOB

CrexnoMeTpuuecKrue pacueThl U OCHOBBI
Hay4HbBIX UCCJIEIOBAHUI
dusnueckas XUuMus

OpraHH‘IeCKaﬂ XUMMHA

Kommonnnasa xumust

oakw M

AnanuTHdeckasi XUMUS 1 (I)I/ISI/II(O'
XUMHWYCCKUEC METOIbI aHaJIn3a

VYKazaHHbIE CBSI3U AMCLUUIUIMHBI JAal0T OOy4aroleMycsl CHUCTEMHOE IpE/ICTaBIEHUE O KOMILIEKCE
n3ydyaeMbIXx JuctumuimH B cootrBercTBuu ¢ ®I'OC BO, uto obecneunBaeT TpeOyemblil T€OpeTHYECKHUI
YPOBEHb U MPAKTHUECKYIO HAIIPABJICHHOCTh B CUCTEME 00y4eHUs U Oyyliel AesaTeIbHOCTH BhIITYCKHHKA.



4. O0beM TMCUMILUIMHBI B 324eTHBIX eIMHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YaCOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa6oTy 00y4alouuxcs ¢ npenojaaBaresiemM
(mo BuAaM yueOHBIX 3aHATHII) 1 HA CAMOCTOATEIBLHYIO Pa00Ty 00y4arommXxcs
OO611ast TPyI0EMKOCTh JUCHUTLTHHbI

Bcero aAKaJCMHUYCCKHUX 4aCOB

Bun yueGHO# paboThI OYHO-3a04Hast

ouHas popMa | 3ao4Has Gopma (bopma
KonTakTHas padoTa ¢ npenogaBarejiemM™: 52,35 12,5 34,35
nexmun (J1) 18 4 12
npaktuueckue 3ausatus (113) - - -
nabopaTtopHbie padoTs (JIP) 34 8 22
WHBIE BUJIbI KOHTAKTHOUN pabOoThI 0,35 0,5 0,35
CamocTosiTeIbHAs padoTa 00y4YalOIIMXC: 91,65 131,5 109,65
M3y4eHUE TEOPETUIECKOTO Kypca 18 34 30
MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 38 69 44
MOATOTOBKA KOHTPOJIbHON PabOThI - 19,85 -
MOJITOTOBKA K MMPOMEKYTOYHOM aTTeCTaIllun 35,65 8,65 35,65
Bu npoMeKyTOYHOI aTTecTaliu: IK3aMeH IK3aMeH IK3aMeH
O011asi TPY/10eMKOCTh 4/144

*KoHTakTHast paboTa 00ydJaroIuxcs ¢ MperogaBaTeleM, B TOM YHCIE ¢ IPHUMCHEHHEM IHCTAHIMOHHBIX 00pa3oBaTeNIbHBIX
TEXHOJIOTUi{, BKIIFOYACT 3aHATHA JICKIMOHHOTO THIA, U (FIN) 3aHATHS CEMHUHApCKOTO THIIA, JIAOOpaTOpHbIE 3aHATHS, U (HIN)
IPYINIOBbIE KOHCYJIbTAIMH, U (WIN) HHIUBHIYAIbHYIO paboTy 00ydalolerocs ¢ npernojaBaTeieM, a TaK)Ke aTTeCTalluOHHbIE
UCIIBITAHMS TPOMEXKYTOUHOH aTTecTaiy. KoHTakTHas paboTa MOXKET BKIIOYATh UHbIE BHIbI y4eOHOH AEATEIbHOCTH, IPEIY-
CMaTpHBAaIOL¥e IPYNIOBYI0 U HHIMBHIYAIbHYIO pPaboTy 00ydaromuxcs ¢ npenojasaresieM. Yacsl KOHTaKTHOW paboTHI ompe-
nensitorcest [lonoxkenueM 00 opraHM3any ¥ NPOBEACHUH KOHTaKTHOW paboThl NP peanu3aliii 00pa3oBaTelbHbIX IPOrpamMM
BBICIIIEro 00pa3oBaHus, yTBepKICHHBIM YueHbiM coBeToM YIJITY ot 25 derpanst 2020 roxa.

5. Coneprkanue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3aesiam)
€ YKa3aHMEM OTBEICHHOI0 HA HMX KOJIMYECTBA aKAIeMUYEeCKUX YaCOB
5.1. TpynoeMKoCTh pa3aejioB JUCHUNIMHBI

ouHasi popma 00yueHus

Bcero
Ne . | CamocTosTENbHAS
HaumenoBanue paznena QuCHUIIUHBL JI | II3 | JIP | kOHTaKTHOH
n/n pabota
paboThI
1 | BBeaenue B Kypc
BBenenne u OCHOBHBIE IOHATHS U OIIPE-
1.1 o p 05| - | - 05
JeJIEHUS
1.2 | ®dyHnaMeHTaIbHBIC 3aKOHBI XHMHH 15| - 4 55 4
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX CO-
13 ) p 1] - | 4 5 4
eIMHEHNI
2 | CTpoeHue BenecTBa
CtpoeHue aToMa U TIEPUOANYECKast CUCTE-
2.1 | Ma XUMHUUYECKUX DIIEMEHTOB 2 - 2 4 6
JA.N.Mengeneera
Xumuueckas CBSI3b U CTPOEHHE MIPOCTHIX
2.2 p p 3| - | 2 5 8
MOJICKYIT
23 CtpoeHue BelecTB B KOHEHCHPOBAHHOM i ) ) 2
" | cocTOSTHUM
3 BBeneHne B TEOPHI0O XMMHYECKHX MPOIECCOB
3.1 | DHepreTrka XUMHYECKUX MTPOIECCOB 1 - 4 5 4
CKOPOCTh XUMHUUECKUX PEAKIINI U XUMHU-
3.2 P peaxtt 1] - | 4 5 4
4eCcKOe PaBHOBECHE




Bcero
Ne . | CamocTosTCIIHbHAS
HanmenoBanue pasnena quCIUILTMHBI JI | II3 | JIP | KOHTaKTHOH
/T pabora
paboThI
3.3 | PacTBOpHI 4 - 8 12 11
4 JIeKTPOXMMHUYECKHE MPOLECCHI
41 OKHCIIHTENbHO-BOCCTAHOBUTEIIBHBIC Pe- 5 ) 4 6 4
aKIUu
4.2 | 'anpBaHUYECKHE DIIEMEHTHI 1 - 2 3 4
4.3 | DaeKTponn3 pacTBOPOB U PaCILJIABOB 05| - - 0,5 2
4.4 | Koppo3us MeTaJIJIOB 05| - - 0,5 2
Hroro no paznenam: 18| - | 34 52 56
[TpomexyTodHas aTTecTanus 0,35 35,65
Bcero 144
3a04Hasi popma 00y4eHHs
Bcero
No . | CaMocTOsITEIbHAS
HaunmenoBanue paszena TUCIUIIIAHBI JI I13 | JIP | koHTaKTHOH
/T paborta
paboThI
1 | BBeaeHue B Kype
11 BBenenue u OCHOBHBIE ITOHSTHS U ) i i ) 3
OTIpeICTICHUS
1.2 | dynpameHTaNbHbBIC 3aKOHBI XUMUN - - 2 2 6
13 OcCHOBHBIE KJIaCChl HEOPraHHIECKHX ) i 5 9 8
COCIMHEHHI
2 | CTpoeHue BelecTBa
CrpoeHure aToMa U IIepUOINIECKas CH-
2.1 | cteMa XMMHAYECKHX DJIEMEHTOB 1 - - 1 10
J.1M.Menneneera
29 XuMudeckas CBSI3b U CTPOEHHE MPO- 1 i i 1 14
CTBIX MOJICKYJT
23 CrtpoeHue BelecTB B KOHICHCUPOBAH- ) i i ) 4
HOM COCTOSIHUU
3 BBeeHue B TeOPHI0 XHMHUYECKHX MPOIIECCOB
3.1 | DHepreTuka XUMHYECKUX MPOIIECCOB - - - - 8
39 CKOpOCTh XUMHUYECKUX PEAKIIHIA U XH- i i 5 9 8
MUYECKOE PAaBHOBECHE
3.3 | PacTtBopBI 1 - - 1 20
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
41 OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC 1 i 5 3 7
peaknuu
4.2 | TanpBaHUYECKHE DIIEMEHTEI - - - - 7
4.3 | DiekTponn3 pacTBOPOB U PaCIIaBOB - - - - 4
4.4 | Koppo3us METaJIJIOB - - - - 4
HToro no pazgenam: 4 - 8 12 103
[TpoMexxyTouHast aTTecTanus 0,35 8,65
[ToaroToBka KOHTPOJIHHON pabOTHI 0,15 19,85
Bcero 144




04YHO-3204HasA (popMma o0OyueHust

Bcero
Ne . | CamocTosTENbHAS
HanmenoBanue paznena quCUUILIMHBI JI | II3 | JIP | KOHTaKTHOHI
/T pabora
paboTsI
1 | BBeneHne B Kypc
11 BBeneHue u OCHOBHBIE TIOHATHS U OTIpe- 05| - ) 05 3
JeJIEHUs
1.2 | OyHnaMmeHTabHbBIC 3aKOHBI XUMHH 15| - 2 3,5 6
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX CO-
1.3 9 p 1] -1 2 3 6
eIMHEHUH
2 | CTpoeHue BellecTBa
CtpoeHue aTomMa u IepuoandecKast CUCTe-
2.1 | Ma XUMHUYECKHUX DIIEMEHTOB 1 - 2 3 6
AN .Menpneneera
29 XUMHYECKasi CBS3b U CTPOCHUE MPOCTHIX 2 ) 2 4 8
MOJICKYT
23 CtpoeHue BemecTB B KOHICHCUPOBAHHOM i ) ) i 5
' COCTOSIHUU
3 BBeneHue B TeOPHI0 XMMHUYECKHX MPOIECCOB
3.1 | DHepreTuka XMMHYECKHUX MPOIIECCOB 1 - 2 3 4
39 CKOpOCTh XUMHYECKHUX PEAKIIHI U XHUMH- 1 ) 4 5 4
YECKOE paBHOBECHE
3.3 | PacTBopHI 1 - 2 3 11
4 JIeKTPOXMMHUYECKHE MTPOLECCHI
41 OKHCITUTEIIEHO-BOCCTAaHOBUTEIBHBIC Pe- 1 ) 4 5 4
aKIUH
4.2 | T'anpBaHUYECKUE DIIEMEHTHI 1 - 2 3 4
4.3 | DaeKTponn3 pacTBOPOB U PacIlJIaBOB 05| - - 0,5 6
4.4 | Koppo3us METaJlJIOB 05| - - 0,5 6
HToro no pasnenam: 12 | - 22 34 74
IIpoMexyTouHas aTTecTalus 0,35 35,65
Bcero 144

5.2. Coaep:xanue 3aHATHH JEKIIHUOHHOT0 THIIA

1. BBenenue B Kypc

1.1 Bseoenue u ocHogHble noOHAMUSA U ONpedeneHUs

[TpenMer u 3aaun XUMUH, €€ MPAaKTUYECKOE 3HaUeHHEe. XUMUS U MPOOJIEMbl COBPEMEHHOM HAYKU
u obmectBa. Ponmp XuUMHMHM B pPa3BUTHH JIECOXMMHYECKOTo Komruiekca Poccuiickoit denepaumu.
Opranu3zanys caMoCTOSTeNbHOM paboThI 10 Kypcy 00IIei XUMUU.

1.2 @ynoamenmanvHvle 3aKOHbL XUMUU

3aKkOH CcoOXpaHEHHs mMacchl U 3Heprud. l[lepuogudyHOoCTh. 3aKOH CcoxpaHeHus 3apsnaa. OCHOBHBIE
CTEXMOMETPUYECKUE 3aKOHBI XUMUU.

1.3 OcHosHvle Knacchbl Heopeanuuyeckux coeOuHeHull

Oxcupl, THAPOKCUBI (KUCIOTHI U OCHOBaHMs), conu. KommekcHble coeaunenus. OnpeneneHue,
HOMEHKJIATypa.

2. CTpoeHue BellecTBa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumuieckux snemenmos [[.M.Menoeneesa
OcHOBHbIE TOHATHSL O CTpoeHuu atoma. [loHsThe o kBaHTax. OCHOBHBIE MMOJIOKEHUSI KBAHTOBOM
MEXaHUKU. DJEKTPOHHOE 00JaKo, opOuTaab, KBAaHTOBbIE 4Yucia. [lopsmok 3amojHEHUs! AIIEKTPOHHBIX

8



YPOBHEHN aTOMOB: 3aKOH HaUMEHbILIEH 3HEpruy, npaBuiio XyHja, npuHuun [laynu, npasuno Kieukosckoro,
3aKOH 3JIEKTPOHHOM cHUMMeTpuH, 3akoH Mozmu. [IpaBuia nocTpoeHus YeTHBIX U HEYETHBIX PSAI0B OOJIBIINX
MEPHOJIOB. S-, P-, d- u f-3emenThl. [leproanyeckre CBOMCTBA XMMUUECKUX JIEMEHTOB: SHEPTHsI HOHU3ALINH,
CPOJICTBO K BJIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTh, aTOMHBIE U HOHHBIE PAJNYChl, CTEIIEHb OKUCIICHMSL.

2.2 Xumuueckas c6s3b U CMpoeHue npocmulx MOJEKY

OCHOBHBIE XapaKTEPUCTUKA XHMHUYECKOW CBS3M: [UIMHA, HAIPaBICHHOCTD, MIPOYHOCTb.
KoBasienTHast cBsi3b. MeTOJl BaJ€HTHBIX CBSI3€W: HACHIIIAEMOCTh M HANPABJICHHOCTb CBSI3HM, KPATHOCTH
CBSI3M, MOJspuU3yeMocThb. [ uOpuauzamus. Meton  MOJEKYJISpHBIX  OpOMTalel:  COCTaBJICHUE
SHEPTreTUYECKUX JUarpaMM JBYXaTOMHBIX MOJIEKYJ TOMO- W TereposiiepHbix Mmojekyn Il mepuopa.
WNonHas cBsI3b: SHEPrusi MIOHHOW CBSI3U, NOJIAPU3ALUs HOHOB, MOJISPHOCTD U MOJISIPU3YEMOCTD CBSI3U.

XUMHYECKass CBA3b B KOMIUIEKCHBIX COEAMHEHMSIX. MeETOo[ BAJECHTHBIX CBS3EH, TEOpHUS
KPUCTAJUIMYECKOT'O TOJIS.

2.3. Cmpoenue gewgecms 8 KOHOEHCUPOBAHHOM COCMOSAHUL.
ArperatHbie cocTossHHS. Kpucrammueckoe, XuUakoe U amMophHOE COCTOSIHUSA. BIKHUNA M JanbHUN
nopsiiok. OCHOBHBIE TUITBI CTPYKTYP TBEPJIOTO Teja: aTOMHAsI, MOJIEKYJIsIpHAs, HOHHASI, METaJUTHYECKasl.

3. BBeenue B TeOpPHI0 XUMHUYECKHX MPOIECCOB

3.1 Duepeemuka Xumuseckux npoyeccos

BuyTpennsis sHeprus u sHTanenus. TemnoBsie 3¢ (GeKThl pa3InyHbIX MpoieccoB. 3akoH ['ecca u
CIICCTBUSL W3 HEro BhITeKaromme. CTaHmapTHas Temiora oOpasoBaHus. [loHsATHE 00 SHTPOIUH.
V3MeHeHne SHTPOIIMY B pa3inuHbIX npoueccax. [Tonstue 006 3Hepruu ['nd0ca u e€ N3MECHEHUHU KaK MEphbI
PEaKIIMOHHON CITIOCOOHOCTH.

3.2 Ckopocmb XumMuyeckux peakyull U XuMuieckoe pagHosecue

CKOpOCTh peakiiMi B TOMOT€HHBIX U T€TEPOTreHHBIX cucTeMax. MaKTOphl, BIUSIONINE HA CKOPOCTh
peaknuu. I[loHstTe 00 aKTMBUPOBAaHHOM KoMmiuiekce. HeoOpaTumbie W oOpaTHUMBIE MPOIECCHI.
Xumnueckoe paBHoBecue. Koncranra pasaosecus. [Ipunnun Jle-Ilarense.

3.3 Pacmeopuwi

O6mue nousTHs 0 pactBopax. [pyrue aucnepcHelie cucteMbl. OCOOEHHOCTH BO/IBI KaK pacTBOPH-
teng. OOpa3oBaHue pacTBOpoB. PacTBopumocTh BemiecTB. TepMOXUMHUECKUE MTPOLIECCHI TPH pacTBOpE-
HuU. CriocoObl BbIpaKEHUsI KOHLIEHTPALINH.

Paz0aBiieHHBIE PACTBOPBI HEAIEKTPONUTOB. MaeanmbHble pacTBopbl. KosmMraTuBHbBIE CBOMCTBa
pactBopoB: 3akoHbI ['enpu Payns, Bant-I'odda.

CBolicTBa BOJHBIX pacTBOPOB JJIEKTPOJIMTOB. MoOHHOEe npousBeneHue BoAbl. BomoponHsblii
nokazarenb pH. CunibHble U craOble 37eKTpoJuThl. AKTUBHOCTh. KoOHCTaHTa aumcconuanuu. 3aKOH
pa36asnenus OcTBanbaa. loHHBIE peakium.

VYcnoBusa cmemenus paBHoBecus. IIpomsBenenue pactBopuMocTd. KosmyecTBEHHOE OINMMCaHUE
pPaBHOBECHM B pacTBOpax MIEKTPOJIUTOB. IIprMeHeHne 3akoHa AEMCTBYIOIIMX MAacC K JJIEKTPOJIUTAM.
I'unponus coneit. CTeneHb U KOHCTaHTa TMIpoau3a. Jucconuanysi KOMIJIEKCHBIX COEIMHEHHI.

4. D1eKTPOXUMHUYECKHE NMPOLEeCChI

4.1 OxkucaumenbHO-80CCMAHOBUMENbHBLE NPOYECCHL

Baxueiiire BOCCTAaHOBUTENN U OKUCIHUTENNU. METOJbl COCTABICHUS YPaBHEHUU OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX peaklnii. BinsHue cpepl Ha XapakTep NpPOTEKaHUs peaKuil.
DOKBUBAJICHT OKUCIHUTENST W BoccTaHoBUTeNs. Kiaccudukamus OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

['anbBaHMYECKUU DJIEMEHT. OJEKTPOJHbIE MOTEHIHUaIbl. OKHCIUTETbHO-BOCCTAHOBUTEIIbHbBIE
noTeHIManbl. Hampasienue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKITHMA.

4.2 Dnekmponus
DJNEKTPOIN3 KaK OKUCITHTEIIFHO-BOCCTAHOBUTEBHBIHN TTporiecc. KaToIHbIe M aHOHBIC MPOIIECCHI.
3aKOHBI NEKTPOIU3a. DNEKTPOIHU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMHU.

4.3 Koppo3susa memannos



OcHoBHBIE BUABI KOPPO3UH. DIIEKTPOXUMUYECKAsi KOPPO3Hsl. 3alllUTa METAJUIOB OT KOPPO3HUH.

5.3. Tembl 1 (pOPMBI 3aHATHII CEMHHAPCKOI0 THIIA

YueOHBIM IIAHOM 10 JUCHUIIIIMHE IIPEAYCMOTPCHEBI J'Ia60paTOpHBIe 3aHATHUA

Tpyno€mMKOCTh, yac
No HaumenoBanwue pasnena dopma nposese- o
JTUCIUILTAHBI (MOJTYJIS) HUS 3aHATHS OuHas | 3aoyHas
3a04Hast
Pa3nen 1. BBenenue B kypc «Xumus» (tema
nabopaTopHas
1 | 1.1.-1.2. ®yngameHTaNbHBIC TOHATHS U 3a- 6 4 2 2
KOHBI XUMUH. 3aKOH SKBHBAJICHTOB.) pabota
Paznen 1. Beenenue B kypc «Xumusi» (Te-
o | M 1.3. OcHOBHBIE KJIaCCBl HEOpraHuye- | JiabopaTtopHas 4 2 5
ckux coeauHeHuil. KoMruiekcHble coenu- pabora
HCHMUSL. )
Pazngen 2. Ctpoenue BemectBa (Tema: 2.1.
CrtpoeHne aTomMa W NEPUOJUYECKasi CHCTeE-
Ma XUMHUYECKHUX 3JIEMEHTOB
3 | A.M.Menneneesa. tema: 2.2. XuMHUYeCKas J1a60pgT0pHaﬂ 4 - 4
CBSI3b M CTPOCHHE MPOCTHIX MOJEKyH. 2.3. pabota
CrtpoeHne BemecTB B KOHACHCHPOBAHHOM
COCTOSIHUH.)
Pa3nen 3. Beenenue B TeOprI0 XUMUYECKUX
) nabopatopHas
4 | mporeccoB (Tema: 3.1. DHepreTuka XUMH- 6 4 - 2
YECKUX MPOIIECCOB.) pabora
Pa3znen 3. Beenenue B TEOpHI0O XUMUYECKUX
5 | Tpoueccos (tema: 3.2. CkopocTh XuUMHUE- | JlabopaTopHas 4 9 5
CKUX peaklUid U XUMHUYECKOe PaBHOBECHE. pabora
Karanutuueckue peakium.)
Pa3znen 3. Beenenue B TeOpHI0 XUMHUYECKUX
6 | mpoueccos (tema: 3.3. PactBopsl. CunbHble |  JabopaTopHas 4 i 5
U cialble AIeKTPONUTH. MoHHBIE paBHOBE- paboTta
cusl.)
Pa3znen 3. Beenenue B TeOpHI0 XUMHUYECKUX
7 | mpoueccoB (tema: 3.3. PactBopsl. I'mapo- Aabopatopras 4 - 2
paborta
Tn3.)
Paznen 4. DneKkTpoXUMHUYECKHE IMPOLECCHI 6
8 | (tema: 4.1. OxucmnTensHo- | 0 opgTopHasI 4 2 4
BOCCTAHOBUTEJIbHBIE PEAKIIHH. ) pabota
Pasgen 4. DnekTpoXMMHUYECKHE IMPOLIECCHI
9 (rema: 4.2. I'anbBannveckue sneMeHTsl. 4.3. | mabopaTopHas 2 i 2
DNeKTpoNn3 pacTBOPOB W paciiaBoB; 4.4. paborta
Koppo3sust MmeTaios.)
Hroro: 34 8 22
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5.4 Jleraau3anusi caMOCTOSATEJIbHOI PadoThI

HaumenoBanue paznena

Bug camocrositenns-

TpynoeMkocTh, yac

Ne N OYHO-
JTUCITUATIIUHBI (MOTYJIs1) HOI paboThI OYHasl | 3a04Has
3a04Hast
Pasnen 1. Beenenue B kypc «Xumus» | [loaroroska k ompo-
1 (tema 1.1.-1.2. ®dynaameHTanbHBIE TO- | CY 5 8 9
HSATUS U 3aKOHBI XMUMHUU. 3aKOH DKBHBA- | 10 TeMe JlabopaTop-
JICHTOB.) HOM pabOTHI.
Pasnen 1. Beenenue B kypc «Xumus» | [loaroroska k ompo-
2 (tema: 1.3. OcHOBHBIC KJIaCCHI HEOpra- | Cy 4 8 5
HUYECKUX coeAnHeHni. KoMIUIeKCHBIC | M0 Teme Jlabopatop-
COCJIMHCHMSI.) HOM pabOTHI.
IToaroroBka x ompo-
Paznen 2. CtpoeHue BeliecTBa cy
(rema: 2.1. CtpoeHue aroma U MEPUOIH- | IO TeMe Jaboparop-
Yyeckas CUCTeMa XMMHYECKHX 3JIEMEHTOB | HOM paboThl. U3yde-
3 | A.M.MenneneeBa. tema: 2.2. XuMH4Ye- | HAC  JIGKI[AOHHOIO 16 28 20
CKasl CBSI3b M CTPOEHHUE MPOCTHIX MOJIe- | MaTepuaia, IUTepa-
Ky 2.3. CTpoeHHE BEIIECTB B KOHJICH- | TYPHBIX HCTOYHHUKOB
CHPOBAaHHOM COCTOSTHHH.) B COOTBETCTBUU C
TEMaTUKOM.
[ToaroroBka K ompo-
cy
no teme jaboparop-
Paznen 3. BBeneHnue B TE€OpHIO XUMHYE- o
HOW pabotsl. N3yuye-
CKHX ITPOIIECCOB
4 HUE  JIEKIMOHHOIO 4 8 4
(rema: 3.1. DHepreTHka XHMHYECKHX
Marepuaia, JuTepa-
MIPOIIECCOB. )
TYPHBIX HCTOYHUKOB
B COOTBETCTBHH C
TEMaTUKOM.
Paznen 3. Beengenue B Teopuro xumuue-
IToaroroBka x omnpo-
CKHX ITPOIIECCOB c
5 | (rema: 3.2. CKOpOCTb XMMHUYECKHX pe- Y 4 8 4
. mno Teme jaboparop-
aKuMi M XUMHYecKoe paBHOBecue. Ka- .
HOM paboTHI.
TAJTUTUYECKUE PEAKIIHH. )
[ToaroroBka k ompo-
cy
Paznen 3. Benenue B Teopuio xumude- | o Teme abopaTop-
CKHMX MPOLIECCOB HOU paboTel. U3yue-
6 | (rema: 3.3. PactBopbl. CuibHBIE U CJa- | HU€  JIGKIIMOHHOTO 5 10 5
Oble diexkTponuThl. oHHBIE paBHOBe- | MaTepuala, JIUTEpa-
cusl.) TYPHBIX HCTOYHUKOB
B COOTBETCTBHH C
TEMaTUKOM.
[ToaroroBka k ompo-
cy
Paznen 3. Benenue B Teopuio Xxumude- | o Teme JabopaTop-
7 | CKHX TIPOIIECCOB HOW paboThl. M3yde- 6 10 6

(tema: 3.3. PactBOpsl. ['unpomnus.)

HHE  JIGKIMOHHOTO
Marepuaia, JHTepa-
TYPHBIX MCTOYHHKOB
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TpymoeMKOCTh, 9ac
No HaumenoBanwue pasnuena Bun camocrositens- Dya T
- JTUCIUIUTAHBI (MOJTYJIS) HOI1 paboThI OYHasl | 3a04Has
3a04Hast
B COOTBETCTBUU C
TEMAaTHUKOM.
IToaroroBka Kk ompo-
Paznen 4. DnekTpoxuMudeckue Mmpoiec- . A p
8 |cer  (tema: 4.1,  OxkuCIUTETBHO- Y 4 7 4
no teme jJaboparop-
BOCCTAHOBUTEJIbHBIE PEAKIIUU.) .
HOM pabOTHI.
IToaroroBka x ompo-
cy
no teme nadoparop-
Paznen 4. DnekTpoxuMudeckue mnpoiec- .
HOH paboTel. U3yue-
col (Tema: 4.2. ['aibBaHUYECKHE DJIEMEH-
9 HUE  JICKIIMOHHOTO 8 15 16
Tel. 4.3. DIEKTPOIH3 PacTBOPOB U pac-
. MaTepuaina, IUTepa-
mw1aBoB; 4.4. Koppo3us MeTalioB.)
TYPHBIX HCTOYHUKOB
B COOTBETCTBUU C
TEMaTUKOM.
W3ydyeHue neKIUOH-
HOTO MaTepuara,
[ToaroroBka K MpOMEKyTOYHON JUTEPaTypHBIX  HC-
10 | A POMEIY patyp 3565 | 865 | 3565
arrecraiuu (IK3aMeHy) TOYHUKOB B COOT-
BETCTBUU C TEMAaTHU-
KO,
W3ydyeHue neKIUOH-
HOTO MaTepuara,
. JUTEPaTypHBIX  HC-
11 | IloaroroBka KOHTPOJBHOM pabOTHI patyp - 19,85
TOYHUKOB B COOT-
BETCTBUU C TEMATHU-
KO,
HUroro: 91,65 131,5 109,65
6. IlepeueHb yueOHO-MeTOANYECKOT0 O0ecnevyeHsl Mo AUCIUILINHE
OcHOBHAas1 M IOTIOJTHUTEIbHAS JIUTEPATYpPa
0 T
Ne ABTOp, HAMEHOBAHHE o IIpumeuanue
n/ W30aHUS
OcHoBHas1 yueOHas IuTEpaTypa
1 | Axwmertos, H. C. O0miast u HeopraHudeckast XUMHs: y4eOHUK IS
By30B / H. C. AxmetoB. — 12-e u3., crep. — Cankr-IlerepOypr: [TonmHOTEKCTOBBIN
Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr: 0021 | AOCTYM IpH BXO-
ANEKTPOHHBIN // JlaHb: AJIEKTPOHHO-OMOMMOTEUHAsT CHUCTEMA. — Jie TI0 JIOTUHY U
URL: https://e.lanbook.com/book/153910 naposo*
PesxuM pmocTyna: uist aBTOpH3. TOJIb30BaTENeH.
2 | Mudraxosa, H.III. OOmas u HeopraHuueckass XuMus: ydeOHOe
nocobue / H.III. Mudtaxosa, T.II. [Terposa; mox pea. A.M. Kyz-
HeroBa; MuHHCTEpCTBO oOpazoBanus u Hayku Poccum, Kazan- [ToHOTEKCTOBBII
CKMI HAIlMOHAJIBHBIA MCCIIEIOBATEIbCKUM TEXHOJIOTMYECKUN JIOCTYII IIPH BXO-
2017
yauBepcureT. — Kazans: KHUTY, 2017. — 408 c.: Ttabmn., cxem., Jie TI0 JIOTHUHY U
un. — Pexmm gocryma: mo  moammcke. —  URL: aposiro*
http://biblioclub.ru/index.php?page=book&id=560885 bu6-
muorp.: c¢. 367-368. — ISBN 978-5-7882-2174-8. — Texkcr: niek-
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https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885

Ne ABTOp, HAMEHOBaHUE Ton [Ipumeuanue
/1 U3IaHUSA
TPOHHBIN.
3 | ITaBnor, H.H. O6mas u neoprannmveckas xumus: ydeonunk / H.H.
[TaBnoB. — 3-e usn., ucrp., nom. — Cankr-IlerepOypr: Jlans, 2011. [TonHOTEKCTOBBIM
— 496 c. — ISBN 978-5-8114-1196-2. — Tekcr: 37aeKTpOHHBIH // JOCTYII TIPH BXO-
] - .| 2011
DneKTpoHHO-OubanoTeunas cucrema «Jlaup»: [caiit]. — URL: JIe TI0 JIOTUHY U
https://e.lanbook.com/book/4034 Pekum moctyma: Uit aBTOPH3. naposo*
110JIb30BAaTEICH.
4 | OOmas ¥ HeOpraHu4ecKas XUMHSA. DJNEMEHThl TEOPUH, CIIPABOY- | 2012 46
HBIC JIaHHBIC, 3aJIaHus JUIS CaMOCTOSATEIbHOH paboTel [Tekcr] :
y4e0. mocobue s CTYACHTOB BY30B JiecoTeXxH. npoduis / b. I1.
Cepena [u ap.] ; mox pen.: b. I1. Cepensl, JI. C. Mono4HuKOBa ;
VYpan. roc. 1ecoTexH. yH-T. - 2-¢ u3A., nepepad. u goim. - Exare-
punOypr : YIJITY, 2012. - 406 c.: wi. - bubauorp.: c. 399. -
ISBN 9-785-94984-434-2
JonosHuTeILHAS yUeOHAasI IUTEpaTypa
5 | AmapneB, A.W. O6mmas u HeopraHM4eckass XUMHs: yueOHOe IO-
cobue / A.M. Anapues, JI.B. llleBnursina; Munucrepctso odpa-
30BaHus 1 Hayku Poccuiickoit ®enepanuu, HoBocubupckuii roc- ONHOTEKCTOBLL
yIapCTBEHHBIH TeXHUYECKUN yHuBepcurer. — HoBocuOupck:
HI'TY, 2015. — Y. 2. Xumus snementoB. — 90 c.: Tabim. — Pexxum | 2015 AOCTYIT TIPH BXO=
i JIE TI0 JIOTHHY H
JIOCTyna: o MTOJITHCKE. - URL: %
http://biblioclub.ru/index.php?page=book&id=438292 Hapomo
bubmmorp. B kH. — ISBN 978-57782-2738-5. — TekcT: 31meKTpOH-
HBIN.
6 | Aranacsan, T.K. Heopranmdeckas xumwus: ydeOHOEe mocoOue /
T.K. Aranacsan, W.I'. 'opuues, E.A. fSIkymeBa. — Mocksa: [Ipome-
terd, 2013. — Y. 1. [loBepXHOCTHBIC SBJICHHS Ha TPAHUIE OK- [TonHOTEKCTOBBIN
CUJ/2NIEKTPOIUT B KUCIBIX cpenax. — 165 c.: Tabm., rpad., ui. — 2013 | FOCTYT MpH BXO-
Pexum JIOCTYTIA: 1o TIOJIITUCKE. — JIe T10 JIOTHHY H
URL: http://biblioclub.ru/index.php?page=book&id=240132 apoITro*
bubnuorp. B kH. — ISBN 978-5-7042-2495-2. — Tekct: 25neKTpoH-
HBIM.
7 | CBepmioBa, H.J[. OOmas u HeopraHMYecKas XHMHS: JKCIEpHU-
MEHTaJbHbIE 3a7aud W yhpaxxHeHus: ydeOHoe mocobue / H.JI. ToAHOTEKCTOBAL
CeepmioBa. — Cankrt-Ilerepoypr: Jlans, 2013. — 352 c. — ISBN
978-5-8114-1482-6. — TekcT: >neKTpoHHBIHN // OnekTpoHHo- | 2013 JIOCTYIL TIpH BX0-
Ooubnuoreynass  cuctema  «JlaHb»: [catiT]. —  URL: IC IO JIoTHITy 1
k
https://e.lanbook.com/book/13007 11apouio
Pexxum JtocTyna: iyt aBTOPHU3. TOJB30BaTEICH.
8 | KmokBuna, E. FO. OcHOBBI 00IIe W HEOPTraHMYECKOM XHMUMU:
yuebHOoe mocobue / E. 1O. Kimoksuna, C. I'. be3psaua. — 2-¢ ToHOTEKCTOBLL
u3n. — OpenOypr : Openbyprckuit 'AY, 2011. — 508 c. —
ISBN 978-5-88838-697-2. — Tekct: osnexTpommsrii// Jlamp: | 2011 | #OCTYT MPH BXO-
i JIE T10 JIOTHHY |
AJIEKTPOHHO-OMOINOTCUHAS cucrema. — URL: %
https://e.lanbook.com/book/134502 Mapoimo
Pexxum mocTyna: A aBTOpuU3. MOJIb30BaTeNeH.
9 | Vrai, J.A. OOmas u HeopraHuyeckas XUMHUS: y4eOHHK IS CTY- | 2004 46
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https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292
http://biblioclub.ru/index.php?page=book&id=240132
https://e.lanbook.com/book/13007
https://e.lanbook.com/book/134502

n/n

ABTOp, HaMMCHOBaHHC

T'on
W3IaHNS

[Ipumeuanue

neHToB By30B / Sl. A. Yraii. - U3n. 4-e, crep. - Mocksa: Beicmas
mkona, 2004. - 527 c.: wi. - bubnuorp.: c. 519. - [Ipeam. ykas.: c.
520. - ISBN 5-06-003751-7

10

Koposun, H.B. O6mas xumus [TekcT]: yueOHUK I CTYACHTOB
BY30B, OOYYArOMIMXCSl MO TEXH. HAMPABJICHUSM W CIEIUATBHO-
ctsasm / H. B. KopoBun. - U3a. 6-e, ucnp. - MockBa: Beicmias
mkona, 2005. - 557 c.: wn. - bubmuorp.: c. 546. - ISBN 5-06-
004403-3

2005

78

11

[TpakTkym 1Mo Heopranudecko xumuu / moxa pern. A. @. Bopo-
oneBa, C. U. llpakuna. - U3na. 2-e, cTep., nepenedarka ¢ u3a. 1984
r. - Mocksa: [Anbsiac], 2004. - 249 c.: ui. - ISBN 5-98535-001-0

2004

60

12

Boasxun, B. B. O6mas xumus: yueOHOe mocoOue: B 3 KHUTax /
B. B. Bonbxun. — Ilepms: I[THUITY, [6. 1.]. — Kawura 1: OcHoB-
Hoit Kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcrT:
IEKTPOHHBIN // JlaHb: 3IIEKTPOHHO-OMONIHMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/160944

Pexxum mocTyna: s aBTOpHU3. MOJIb30BATEICH.

2006

IIo/MHOTEKCTOBBIM
JOCTYII TIPU BXOJIE
TI0 JIOTHHY U
naposo™*

13

Bonbxun, B. B. O6mas xumus: yuebHoe nocobue: B 3 KHUTax /
B. B. Bonbxun. — Ilepms: ITHUITY, [6. r.]. — Knura 2: Cnenu-
anpHbll Kypc — 2006. — 440 c¢. — ISBN 5-88151-521-8. —
TekcT: 31ekTpoHHBI// JIaHb: 3JIEKTPOHHO-OUOIHOTEYHAS CHCTE-
ma. — URL.: https://e.lanbook.com/book/160945

Pexxum jocTyma: s aBTOpU3. MOJIb30BATEICH.

2006

IIo/MHOTEKCTOBBIM
JOCTYII TIPU BXOJIE
TI0 JIOTHHY 1
naposo™*

14

Bonbxun, B. B. Obmas xumus: yuebHoe mnocodue. — Ilepms:
[THUITY, [6. r.]. — Yactp 3: M30panusie riaasel — 2006. — 380
c. — ISBN 5-88151-522-6. — Tekct: 31eKTpoHHBINH// JlaHb:
AJIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/160943

Pexxum jocTyma: i aBTOpr3. MOJIb30BaTEICH.

2006

TTomHOTEKCTOBEIN
JOCTYII TIPY BXOJIE
TI0 JIOTHHY U
naposo™

15

Kapanerpstam, M.X. O011as u HeopraHudeckass XuMus : Y 4eOHUK
s By30B / M. X. Kapanerssnn, C. U. Jlpakun. - 4-e u3z., crep. -
Mocksa: Xumus, 2000. - 592 c.: wr. - ([lns BBICIIEH IKOJBI). -
ISBN 5-7245-1130-4

2000

47

16

Hexkpacos, b.B. OcnoBsl 00mieit xumun [Teker]: B 2 1. / b. B.
Hexkpacos. - U3a. 4-e, crep. - Cankr-Ilerepoypr; Mocksa; Kpac-
Honap: Jlanp, 2003. - (Vuebuuku s By3oB. CrienuanbpHast JIUTe-
patypa).

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

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

2003

18
18

17

Cepena b. II. MonHble paBHOBECUS B PACTBOPAX JJIEKTPOJIUTOB:
METO/. yKa3aHus JUIs J1a0. 3aHATHI CTYyJJ€HTOB OYHOW, OYHO-3a04.
u 3a04. ¢popMm obyuenus / b. I1. Cepena [u ap.]; Ypan. roc. ngeco-
TexH. YH-T. - ExatepunOypr: YI'JITY, 2006. - 40 c.

2006

79

18

Hemunosa JI. B. Kiaccel HeopraHn4ecknx BELIECTB: HOMEHKJIA-
Typa, nojlyuyeHue, cBorucTBa [Tekct] : MeTroa. yka3aHus i jial.
3aHATUHN ISl CTYJIETOB OYHOM, OYHO-3204Y. M 3a04. (opM oOyde-
uus / JI. B. JlemunoBa [u ap.] ; Ypani. roc. necoTexH. yH-T. - Exa-
tepunOypr: YI'JITY, 2007. - 45 c. - bubnuorp.: c. 45.

2007

122

14



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

Ne T'on
o/n ABTOp, HanMMCHOBAHUC M3 TS
19 | Cepena b. II. Ctpoenue aToma ¥ NEPUOJMYECKUI 3aKOH : METOA. | 2008 | OEKTPOHHBIH apXub
yKa3zaHus A J1a0. ¥ MpaKT. 3aHATUN CTYIEHTOB OYHOW M 3a04. /146

¢dbopM 00y4EHHUS IO BCEM HAIIPABJICHUSIM H CIICIIHATBLHOCTSIM 00Y-
yenus B YI'JITY / b. I1. Cepena [u np.] ; Ypail. roc. JE€COTEXH.
yH-T. - ExarepunOypr: YI'JITY, 2008. - 15 c. - bubnuorp.: c. 14.
Pexxum moctyna: https://elar.usfeu.ru/handle/123456789/55

20 | Oemumesa C. B. OKuCINTENbHO-BOCCTAHOBUTENLHBIE PEAKIMH: | 900Q | O'IEKTPOHHBIH apXub
METOJI. YKa3aHus AJs j1a0. ¥ MpaKT. 3aHATUN Ul CTYACHTOB OY- /128

HOW W 3aou. ¢opM oOyueHus Hampamienuii: 240100, 240400,
240500, 250000, 250300, 261201, 280200 / C. B. Llenumesa [u

ap.] ; Ypain. roc. necorexH. yH-T. - EkatepunOypr: YIJITY, 2009.

[Ipumeuanue

- 43 c¢. - bubmmorp.: c. 43. Pexum gocryna:
https://elar.usfeu.ru/handle/123456789/299
21 | T'ony6esa T. b. Karanutuueckue cucteMsl B Kypce "Xumusa': | 9pgpq | OVEKTPOHHbIH apxub

METOJI. YKa3aHHs IS 1a0. ¥ TpaKT. 3aHITUH IS CTYJIEHTOB OY-
HOM U 3a04. popm oOyuenus / T. b. ['ony6eBa, C. B. Ilenumiena;
Vpain. roc. necorexH. yH-T. - EkarepunOypr : YIJITY, 2011. - 11
C. - bubnuorp.: C. 11. Pexum JIOCTYyIIA:
https://elar.usfeu.ru/handle/123456789/206

*- MIpeKAC YEM HpOﬁTH 10 CCBIIIKE, HCO6XO,I[I/IMO BOWTH B CUCTCMY

OYHKIIMOHUPOBAHUE 3IEKTPOHHONU MH(POPMAIIMOHHO-00pa30BaTEIbHON Cpeibl 00eCIIeUNBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU HH(DPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnplii oOydaronuiics obecrieueH AOCTYIOM K 3JeKTpOHHOM Ombmanoreunoi cucreme YIJITY
(http://lib.usfeu.ru/), 3BC HUznatenscrra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas GHOIHOTEKA
onmaiH http://biblioclub.ru/, comepammx u3aaHus MO0 OCHOBHBIM M3y4aeMbIM AMCIUILIMHAM H C(HOPMH-
POBAHHBIX 10 COTJIACOBAHUIO C MPaBOOOIAAATENIIMHI YIEOHON U Y4€OHO-METOAMUYECKOU JTUTEPaTypPHI.

Cl'[paBO‘ll-ll)le u HH(l)OpMalII/IOHHbIe CUCTEMBI
1. CipaBouHo-nipaBoBas cucrema «Koncynbrant Ilnrocy.
2. UudopmanmonHo-mipaBoBoii moprai [apant. Pexxum mocrymna: http://www.garant.ru/
3. baza manubix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 0a3bI JAHHBIX

1. ndopmanmonHbie cucTeMbl, OaHKU JaHHBIX B 00JIACTH OXPaHbI OKpY’Karollel cpeabl U MpH-
pononons30oBaHus — Pexxum noctyna: http:/MUHIPUPOABIPO.PY

2. WNudopmarmonnas cucreMa «TEXHOPMATUHBY. — Pexnm JIOCTYyIa:
https://www.technormativ.ru/;

3. Hayunas snextponHas 6ubnuoreka elibrary. — Pexxum moctyna: http://elibrary.ru/ .

4. TIporpammsl is skosioroB ECOReport. — Pesxum nocryma: http://ecoreport.ru/;

5. Unpopmanmonnsie  cucreMbl  «buopasnooOpaszue Poccum». —  Pexum  gocryma:
http://www.zin.ru/BioDiv/;
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7. ®OHJ OLIEHOYHBIX CpeaACTB AJd MPOBECACHUSA l'lpOMe)KyTO‘IHOﬁ aTTeCTAallun
oﬁyqamumxcsl no JTMCHUMIIJINHE

7.1. [lepeyeHb KOMIIETEHIIMI C YKA3aHUEM 3TAaNoOB UX ()OPMHUPOBAHUS B NPoLIECCe OCBOEHMS
00pa3oBaTe/ibHOI NPOrPaMMBbI

DopMHpyeMbIe KOMIIETEHIIUN Bun u opma koHTpOIIS

IIpoMesKyTOUHBI KOHTPOJIb: YCTHBI ONpOC Ha
IK3aMeHe

Tekymuii KOHTPOJb: OINPOC, 3alIUTAa OTYETHHIX
MaTepHajoB 1o jJabopaTOpHON paboTe, KOHTPOIb-
Has paboTa JuIst 3a09HON (HOPMBI 00yUEHUS

IIK-1 CrocoOHOCTH HMCIIOIB30BAaTh MaTeMaTHUe-
ckue, pusndyeckre, GU3NKO-XUMHICCKUE U XUMU-
YECKUE METOJBI IS PEIISHUs 33a1a4 MmpoQeccrHo-
HAJILHOM JEeITEIbHOCTU

7.2. Onucanue nokas3arejieil 1 KpUTepreB OLEHMBAHUS KOMIIETEHIMH HA Pa3JIMYHBIX 3TaNax ux
(popmupoBanus, onucaHue MKaJ OLeHUBAHUS

Kpurtepuu oueHMBaHHS YCTHOTO 0TBEeTa HA KOHTPOJIbHbIE BOMPOCHI IK3aMeHa (IPOMeKyToY-
HbIii KOHTPOJIb opmupoBanus KomnereHun ITK-1)

«5» (omauuno): — NaH NOJNHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJICHHBIN BOIIPOC, IOKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, J0Ka3aTeIbHO PACKPBITHI OCHOBHBIC MOJI0KEHUS TEMBI; B OT-
BETE MPOCIIEKHUBACTCS YETKasi CTPYKTypa, JIOTHYECKasl IMOCJIE0BATEIbHOCTb, OTpa)Karolllas CYIIHOCTh
pacKpbIBaeMbIX MOHATUHN, TEOpUH, ABIeHUN. 3HaHHE 00 0ObEKTE AEMOHCTpPUpYeTCa Ha (poHE MOHUMAHUS
€ro B CHCTEME JJaHHOW HayKH ¥ MEKAMCUUIUIMHAPHBIX CBsi3el. OTBET M3JI0KEH JIUTEPATyPHBIM SI3BIKOM B
TepMHHAX HayKH, TOKa3aHa CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUYHSIIOIINE BOIIPOCHI;

«4» (xopowio): — NaH NOJHBINA, pa3BEPHYTHIM OTBET Ha NOCTABJIEHHBIH BOIPOC, IOKA3aHO YMEHUE
BBIJIETIUTH CYIIECTBEHHBIE U HECYNIECTBEHHBIC MPU3HAKH, IPUUUHHO-CIIECACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHAX HayKd. OJHAKO JAOMYIICHBl HE3HAYUTEIbHBIC OIINOKU
WJIM HEJIOYETHl, UCTIPaBICHHbIE OaKalaBpOM C TIOMOIIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yoosnremseopumenvHo): — NaH HETOJIHBIN OTBET, JIOTUKA M TOCIEI0BATEIILHOCTh U3JI0KEHUS
UMEIOT CYLIeCTBEHHbIE HapylIeHus. JlonyiieHsl rpyoble OMNOKY MPH ONPEAETICHUN CYIHOCTH PACKPhI-
BaeMbIX MOHATHH, TEOPHA, SIBJICHUH, BCIEACTBAE HETTOHUMAaHUS OaKalaBpOM HMX CYIIECTBEHHBIX U HECY-
IIECTBEHHBIX MTPU3HAKOB U CBs3€il. B 0TBeTe OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPBITh KOHKPETHBIE MIPO-
sIBJIEHUs1 000OIIEHHBIX 3HAaHUM He oka3zaHo. PeueBoe opopmieHne TpedyeT nonpaBoK, KOPPEKIHH;

«2» (neyooeremeopumenvho):. — OakalaBp NEMOHCTPUPYET HE3HAHHE TEOPETUYECKUX OCHOB
npeaMeTa, He yMEeT JIenaTh apryMEHTHPOBAaHHBIC BBIBOJBI M MPHUBOAUTH MPUMEPHI, TOKA3bIBaeT ciiaboe
BJIaJICHHE MOHOJIOIMYECKON peublo, HE BIIAJE€ET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBHE JIOTUUHOCTU U
MOCTIEIOBATEIFHOCTH U3JIOKEHHS, JETIaeT OMIHUOKH, KOTOPBIE HE MOKET MCIIPABHUTD, JaXKe MPH KOPPEKIIUU
IpernoiaBaTesieM, OTKa3bIBaeTCsl OTBEYaTh HA 3aHATHH.

Kpurtepun oneHnBanus onpoca no JiabopaTopHoi padore, (TeKyummi KOHTPOJIb (popMupoBa-
Hust komnerenuuii IMK-1):

«5» (omauuno): oNpoC MPOHJIEH C MEPBOTO pa3a; JaH MOJIHBIN, pa3BEpPHYTHII OTBET Ha BCe 3ajiaBae-
MBbI€ Mperno/iaBaTeieM BOMPOCH], TOKa3aHO 3HAaHUE U MOHMMaHue TeMbl. OOy4aromuiics MpaBUIbHO OTBE-
THJI Ha BCE BOIIPOCHI MPH C/laye KOJUIOKBUYMA, 3HAET U MOHUMAET XOJ BBIOJHEHUS NpecTosIel 1abo-
paTopHO# pabOTHI.

«4» (xopowio): onpoc MpOHAEH CO BTOPOM MONBITKU; JaH MOJHBIN OTBET Ha BCE 3aJaBaeMble Ipe-
M0/1aBaTeIeM BOIPOCHI, TOKA3aHO 3HAHHWE U MOHUMaHHe TeMbl. O0yyaronuiics npu caadye KOJIOKBUyMa
IIPaBWJIBHO OTBETHJI Ha BCE BOINPOCH! KOJUIOKBMYMA C ITOMOUIBIO MPENOIABATENS, 3HAET U IOHUMAET XOJ
BBITIOJTHEHUS TIPEACTOSIeH Ja00paTopHOil pabOTHI.

«3» (yoosnemsopumenvHo): ONPOC MPOHIEH ¢ TPEThEH MONBITKU; JaHbl OTBETHI HA MOJIOBUHY 3a/1a-
BaEeMbIX IpernojaBaTesieM BOIPOCOB, MOKAa3aHO 3HaHWE OCHOBHBIX MOHSTHHA TE€Mbl, BRBIHECEHHOM Ha KOJ-
JOKBUYM. B OTBeTe CTYIEHTOB OTCYTCTBYIOT BBIBOJBI. YMEHHE DPACKPHITH KOHKPETHBIE IPOSBICHUS
0000IIEHHBIX 3HAHUN He mokazaHo OOydvaromuiics MpU clade KOJJIOKBUYMa MPAaBHJIBHO OTBETHJI Ha
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OOJIBIITYIO YaCTh 3a/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe odopmiieHHE TpeOyeT MONpaBoOK, KOPPEKLUY;
CTYICHT 3HAeT X0/l BHIMOJIHEHHUS MTPeICTOsIIEeN 1a00paToOpHOM pabOTHI.

«2» (HeyoosnemeopumenbHo) — OOyUAIONIMIICS HE 3HA€T OCHOB TEMBI, HE CIIOCOOCH NenaTh apry-
MEHTUPOBAaHHBIE BBIBOJBI M MPHUBOJIUTH MPUMEPHI, TOKA3bIBACT C1a00€ BJaJIeHHE MOHOJIOTHYECKON pe-
Ybl0, HE BJIAZICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTH U TIOCJIEOBATEIBHOCTU U3JI0XKE-
HUS, JieNlaeT OIIUOKHU, KOTOPbIE HE MOXKET UCIIPABUTh, AK€ IIPU KOPPEKIUH MperoaaBaTesieM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOMPOCHL. OOyJaromuiics He CMOT OTBETUTH JAaXKe Ha MOJIOBUHY 3aJJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/1a MMPOBECHUS MPEICTOAIIEH J1abopaTOpHOU PabOTHI.

Kputepuu oneHuBaHHs BBINOJHEHUS] Ja00OPAaTOPHBIX PadoT M 3alIUTHI O0TYeTa (TEKYIIHid
KOHTPOJb ¢popmupoBanue komnerenuun ITK-1)

«5» (omauuno): paboTa BBITIOJNHEHA B CPOK; OOPMIICHHE U COACpkKaTellbHAs YacTh OTYEeTa 00pa3-
LIOBBIE; pabOTa BBIMIOJIHEHA CAMOCTOSTEIbHO; MPUCYTCTBYIOT COOCTBEHHbIE 0000IEHUS, 3aKIIOUEHUS U
BbIBOIbI. O0yYaromuiicsi MpaBMUIIbHO OTBETUII HA BCE BONPOCHI MIPH 3aLIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowo): paboTa BBINIOJHEHA B CPOK; B O(POPMIIEHUU OTUETA U €r0 COJAEPKATEIbHOU YacTh
HEeT rpyObIx ommOOK; paboTa BHINOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIICHUS,
3aKJII0YEHHUs U BbIBOJIbI. OOydaromuiics npu 3alMTe OTYETHBIM MaTEePHaliOB MPABUILHO OTBETUJI HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENoIaBaTerIsl.

«3» (yoosremsopumenvro): paboTa BBINOIHEHA ¢ HapylieHueM rpaduka; B opopmieHuu, couep-
KATEIbHON YacTh OTYeTa eCTh HEJOCTATKU; padoTa BHIMOJIHEHA CaMOCTOSTENBHO, MPUCYTCTBYIOT COO-
cTBeHHBbIEe 00001IeHNs. OOyUarouiics Mpy 3alIUTe OTYETHBIM MaTePHAIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (HeyoosnemeopumenbHo): 0hOpMIICHIE padOTHI HE COOTBETCTBYET TPEOOBAHMSIM; OTCYTCTBYIOT
WM ClIeJIaHbl HEMPAaBUIIbHBIE BBIBOJBI U 00001eHrsa. O0yyaronuiicss He CMOT 3all[UTUTh OTYETHBIE MaTe-
pHUAJIBI U TTOSICHUTH MPE/ICTABIICHHBIC JTAHHEIC.

Kpurepun ouneHuBaHUsi KOHTPOJBHBIX pPadoT s 3204HOH (OpMbI 00y4eHUs1, (TeKyLIHil
KOHTPOJIb opmupoBanus komnerenunmii IK-1):

«5» (omauuno): — paboTa BBHINOIHEHA B CPOK; 0OPMIICHHE, CTPYKTypa M CTUIIb pabOThl 00pas-
IIOBBIE; PadOTa BBHIMOJIHEHA CAMOCTOSTENHHO; MPUCYTCTBYIOT COOCTBEHHBIE OOOOIICHHS, 3aKITIOUCHHS U
BbIBOJIbI. OOyUaronuiicss mpaBUIbHO OTBETHII Ha BCE BOMPOCHI MPH 3aIIUTE KOHTPOIHHON paOOTHI.

«4» (xopowio): — paboTa BBIIIOJIHEHA B CPOK; B OPOPMIIEHUH, CTPYKTYpE U CTUJIE PabOTHI HET IPy-
ObIX OmMOOK; paboTa BHIIOJHEHA CAMOCTOSTENIBHO; MMPUCYTCTBYIOT COOCTBEHHBIE 0000IIeHMSI, 3aKIIoUe-
HUs U BbIBOJBI. OOyuaromuiics npu 3amure padboThl MPaBUIIBHO OTBETHII HA BCE BOIPOCHI C MOMOIIBIO
mpernoaBaTes.

«3» (yooenemsopumenvro): — paboTa BBIIOJIHEHA C HapyllIeHueM rpaduka; B ohpopMIIeHUH, CTPYK-
Type U cTuie paboThl €CTh HEJOCTATKU; paboTa BHIMOJHEHA CAMOCTOSITENIBHO, MPUCYTCTBYIOT COOCTBEH-
Hble 000011IeHNS.

«2» (neyooenemeopumenvho): — opopmieHre pabOThl HE COOTBETCTBYET TPeOOBaHMSAM; OTCYT-
CTBYIOT WJIM CJEJIaHbl HETMPaBWIbHBIC BBIBOABI M 0000meHuss. OOyJaroniuiicss He OTBETUJI Ha BOIPOCHI
MY 3aIIUTe pabOTHI.

7.3. TunoBble KOHTPOJIbHBIE 33/IaHNS WJIM MHbIE MATEPHAJIbI, HCOOXOAUMBbIE 1JIsl OLEeHKH 3HAHM,
YMEHHUIii, HABBIKOB U (MJIH) ONbITA AeATEIbHOCTH, XapAKTEPHU3YIOIIHX ITaNbl (POPMUPOBAHUS
KOMIIETCHIUI B Mpo1ecce 0CBOCHHUs 00pa30BaTeIbHOI MPOrpaMMbl

Bonpocskl k 3k3aMeHy (IPOMeKYTOUHBIN KOHTPOJIb)

1. ATOMHO-MOJEKYJSIpHOE YUeHHE. XUMHUECKUE HJIEMEHTHI U MPOCTHIE BellecTBa. 3aKOH ABOrajapo

Y 3aKOH 3KBHBAJICHTOB.

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

3. JIBoticTBeHHas mpupoa cBeTa. KopmyckynsipHO-BOITHOBOM Myanu3M. Y paBHeHue ae-bpoiims. [To-
HATHE O KBaHTOBOM MexaHuke. YpaBHenue lllpenunrepa. ColicTBa BoiaHOBOH ¢yHKuuu. CooT-
HOIlIeHUe HeompeneneHHocTei ['eiizendepra.

4. KpaHTOBO-MeXxaHHMYeCKOe OOBSICHEHHE cTpoeHue aroma. KBaHTOBbIe uMcia, UX (U3HYECKUI

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

22.

23.

24,

25.

26.
27.
28.
29.

30.
31.
32.

cMbIcil. ATomHble opoutanu. OgHoanekTponHbie aroMbl. [lpunnun [Maymu, npasuno Xynna. Io-
CJIE0BATEIBLHOCTD YHEPIrETUYECKUX YPOBHEW B MHOTOJIEKTPOHHBIX aTOMaXx.

CoBpemennsie (opmynnpoBku Ilepuoanueckoro 3akoHa. CTpyKTypa MEpUOJUYECKON CHCTEMBI.
M3MeHeHne CBOMCTB 3JIEMEHTOB B IEPUOJUYECKOM cucTeMe (BepTHKalbHAs U TOPU3OHTaIbHAs
MIEPUOJUYHOCTb).

[Tepuonuueckas cucremMa u ee cBsi3b co cTpoeHueM atomoB. [IpaBuio Kieukosckoro. s-, p-, d-, u
f- snemeHTHI.

Paguycel aTOMOB M MX HU3MEHEHHE B IIepUOJax U noarpynnax. MoHHble paanycsl 1 3aBUCUMOCTD
UX OT 3JIEKTPOHHOT'O CTPOEHUS U CTEIICHU OKHUCIICHMs. VI3MEeHEeHne KHCIOTHO-OCHOBHBIX CBOWCTB
COEIUHEHMH 110 IEPUOIaM U IPYIIaM.

WcTopus pa3BUTHA 3JIEKTPOHHBIX NPEACTaBIECHUI 0 XUMHUUYeCcKO# cBsi3u (Teopus Koccens u Jlbro-
uca). lonHas 1 KOBaJIeHTHasl CBSI3H.

HarnpaBieHHOCTh ¥ HACBIIIAEMOCTb KOBAJIECHTHOM cBs3uU. llomsipHas koBaneHnTHas cBsa3b. Ilomspu-
3yeMOCTb.

HoHHas CcBA3b Kak KpalHUW Cilydail IOJISIPHOM KOBAJIEHTOW CBsA3U. HeHampaBieHHOCTh M HEHa-
CBILIAEMOCTh NOHHOM CBSI3U.

KpuBas norenuumanbHON 3Hepruu Mosekyia. OCHOBHBIE MOJOKEHUS METO/a BAJIECHTHBIX CBSI3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB € IO3ULMU METO/Ia BaJICHTHBIX CBSI3EH.

Teopust rubpunuzanun. 3arnonHeHne THOPUAHBIX OpOUTANCH HEMOCICHHBIMH TapaMH 3JIEKTPO-
HOB.

OO0pa3oBaHne KPaTHBIX CBS3EH G- U T — CBSI3H, HX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJIEKYJT
N, u CoH4; CHy, NH3, H,0.

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

OcHoBHbIE MOJOXKEHUS MeToZa MoeKyIsipHbIX opoutaneit (MO JIKAO). @opma paznuunbix MO.
MO 71ByXaTOMHBIX MOJEKYJ 3JIEMEHTOB BTOpOro mnepuojaa. OObSACHEHHWE MAarHUTHBIX CBOWCTB
JByXaTOMHBIX YaCTHLI.

MO nByXaTOMHBIX MOJIEKYJ aTOMOB TIepBOTO Tiepuoaa. [lopsinok cBsizu.

JIoHOpHO-aK1enTopHas cBs3b. BonopoaHas cBA3b.

Kunkoe cocrostHue. BinustHue BOAOPOIHOM CBA3M HA CBOMCTBA KUIAKOCTH.

Paz6aBieHHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOe aBieHue. Y pasHenue Baut-I'opda.
JlaByieHre HaChIILIEHHOTO TIapa HaJ pacTBopoM. 3akoH Payns. Temmneparypsl KUIEHHs] U KpUCTa-
mu3aimu. Kprockomnus v 30yIIHOCKONHS.

Teopus IEKTPOIUTUYECKON AUcconranuu AppeHunyca. Poiib pacTBopuTens B mpouecce pacraja
JIEKTPOJIMTA HA MOHBL. J{MaNeKTpuueckass NpOHULIAEMOCTh M MOHU3UPYIOIasi CIOCOOHOCTh pac-
TBOPHUTES.

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

3akoH nedcTBUs Macc U pacTBOpbl. KoHCcTaHTa Arcconmanuy c1adbiX JEKTPOIUTOB. 3aKOH pas-
Oasiienuss OcTBaibaa. BinsHue 0lHOMMEHHOrO MOHA Ha JHMCCOLMAILIMIO CIA00r0 AJIEKTPOJIUTA.
CryneHuaTas 1MCCOLMALINS.

CocTosiHHE 27eKTPOIUTOB B pacTBope. oHbI 1 HeauccounnpoBanHble MoJieKynbl. Koaddununent
akTuBHOCTH. [ToHsATHE 00 MOHHOI cuile pacTBOpa.

HNounble peakuuu. Y CIOBHS CMEIIEHUSI MOHHOTO paBHOBecHs. [I[pon3BeieHne pacTBOPHUMOCTH.
DNEKTPOIUTHUECKAS UCCOLMALUS MOJIEKYJT BO/bl. FIOHHOE TPOU3BENEHNE BOIBI.

Bomopoansriit mokazarens. CriocoOb! onpenenerus pH. KucioTHo-0CHOBHBIE HHIUKATOPHI.
I'mpponus. CreneHs ruaponusa, €€ 3aBUCUMOCTb OT KOHLEHTpauuu, Temreparypbl. KoHcTanra
TUAPOIN3A.

Pasnnunsle ciydan runponusa. [Ipumepst.

CoBpemMeHHbIE TEOPUU KUCIOT U OCHOBaHUU.

Baxueilne OKUCIUTENIM W BOCCTAHOBUTENU. VI3MEHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB B MIEPHOJAX U MOArPYyIIax.
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34.
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37.
38.

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

55.

56.
S7.

CocraBiieHHe YpaBHEHHI OKHCIUTEIBHO-BOCCTAHOBUTENBLHBIX peakuuid. Kmaccudukaius okuc-
JINTEJIbHO-BOCCTAHOBUTEIIBHBIX peaKlMil. BeluncClieHHEe XUMUYECKHUX SKBUBAJICHTOB OKUCIUTEIS U
BOCCTAHOBHUTEIIA.

Bnusinue temmepaTypbl, KOHLEHTPAIMM PEareHTOB, UX MPUPOAbI, CPEAbl U APYTUX YCIOBUN Ha
MPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMpoueccoB. YpaBHeHuss Hepucra. Mcnonp3oBa-
HUE TaOJIUIl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MTOTEHITMAIOB ISl PEIICHUST BOTIPOCa O BO3MOXK-
HOCTH IIPOTEKAHUS PEAKIUH.

CocTtaB KOMIUIEKCHBIX coequHeHn. CTpOeHHE KOMILJIEKCHBIX coeMHeHu. 3omepusi.
TepmoauHaMuueckasi CUCTEMa. 3aKOH COXPAHEHHs SHEPruu. BHYTpEHHsISI SHEPTUs U SHTAJBIIUS.
DK30- U SHJIOTEPMHUUYECKHE peaKuU. TepMOXUMHUUYECKUE YPABHEHUS.

3akon ['ecca u cinenctBust u3 Hero. [Ipumepsr.

OHranbeust oopazoBanus. CTaHIapTHBIE COCTOSHUS BemecTB. CTaHaapTHas SHTAIBIUS 00pa3o-
BaHUS U CTOPAHMUSL.

Makpo- u Mukpococtosinus. BepositHocTs coctosiaus. [lonstue 06 suTponuu. CtaHmapTHas dH-
Tponusi. I3MeHeHne SHTPONUU B PA3IMYHBIX MPOIECCaXx.

[Tonstue 00 sHeprum I'nbGOca, ee M3MEHEHNN KaK MEpbl PEaKIMOHHOM criocoOHocTu. Kpurepuit
COMOIIPOU3BOJILHOCTH MPOIECCOB B CUCTEMAX.

OO6parumbie ¥ HEOOpaTUMBIE MPOIIECCHl. [ OMOTreHHbBIE U TeTeporeHHble paBHOBecHs. KoHcTaHTa
paBHOBECHSI B TOMOT€HHBIX U T€TEPOTCHHBIX CHCTEMAX.

Koncranta paBHoBecusa. CBs3b KOHCTaHThl PABHOBECHS CO CTaHJAPTHBIM M3MEHEHHEM SHEPTUH
I'u606ca.

[Ipunuun Jle-Illarense. Biusinue temmnepaTypsl, AaBI€HUS U KOHLIEHTPALUMU PEareéHTOB HA paB-
HOBECHE.

DneMeHTapHbIe U HedleMeHTapHble peaknuu. Knaccudukanus peakiuii. CKOpOCTh peakiuii B
TOMOTEHHBIX U T€TEPOrC€HHBIX CUCTEMAX.

@DaKTOphl, BIUSIOLUIME HA CKOPOCTh pEaKLMK. 3aK0OH AeicTBUs Macc. KoHcTaHTa CKOPOCTH.
MonexkynapHOCTb ¥ IOPAIOK peakiuu. [Topsgok HedTeMEeHTapHBIX PEaKIIUA.

3aBUCHUMOCTH CKOPOCTH peakiuu oT Temreparypsbl. [loHsTHE 00 aKTUBHOM KOMILIIEKCE. DHEPTUs U
SHTPOIIHS AKTUBAIIHH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOphl Kak MHOTOKOMIIOHEHTHbBIE cucTeMbl. Kmaccudukarus
JBYXKOMIIOHEHTHBIX pacTBOpoB. [Ipoiieccrl, compoBoxaatomue odOpazoBanue pactBopoB. Colib-
BaTalusl.

Paznuunbie BUJIBI BBIpaXXEHUsI KOHIIEHTPALIMUA PACTBOPOB U UX B3aUMHBIC MIEPECUETHI.
3aKOHOMEPHOCTH PACTBOPUMOCTH Ta30B B )KUAKOCTSX. 3akoH ['eHpu. BnusiHue Ha pacTBOPUMOCTD
TIPUPOJIBI BEMIECTB, TEMIIEPATYPHI, JABJICHUS. 3aKOH pacIpeIesiCHuUs.

Homenknatypa u OCHOBHBIE THIIBI KOMIUIEKCHBIX coeAnHeHuN. Knaccudukaius KOMIJIEKCOB MO
BHU1Y KOOPJUHUPYEMBIX JIUTAH]IOB.

KBanTOBO-MexaHu4eckne Teopur 00pa3oBaHUS KOMIUIEKCHBIX COEAMHEHUN. MeToj BaJeHTHBIX
cBs3eil. [loHsiTre 0 TEOpUM KPUCTATUYECKOTO TOJIS.

WNonu3zaims KOMIUIEKCHBIX CO€IMHEHUN B pacTBope. KoHCTaHTa MOHM3AlMK KOMIUJIEKCHOTO HOHA.
XenatHbiil 3gdekT. TpaHc-BausHUE.

DNEeKTPOXUMHUYECKUN pAll HANpssKeHU MetawioB. ['anbBannueckue snemeHTsl. DJ{C ranbBaHu-
YeCKOro 3JIEMEHTA.

DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN nporiecc. 3akonbl Dapanes. [Ipakruueckoe
3HAYEHHE DIIEKTPOJIN3A.

DNEeKTPOJIN3 PaCINIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIHUTOB.

Koppo3sust Meramios. MeToasl 3alIATE OT KOPPO3HH.
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Buner (oopazey) x 3x3ameHy (MPOMEKYTOYHbII KOHTPOJIb):

1.HazoBuTe kommiekcHble coenuHeHus. Mcnonb3ys BennuuHy Kieer, paccuuTaiiTe KOHIIEHTpa-
U0 MOHA—KOMIUIEKCOOOpa30oBaTes U JIMTaHa MOAYEPKHYTOTO KOMIUIEKCHOTO coeauuenus B ero 0,1 M
pacTBOpE, a TAKKE CTEINEHb JUCCOLUMALIMN KOMIUIEKCHOTO MOHA!

Ko[HY(SCN)4] Kieer. = 5,9-107%; Na[TiCly].

2.MaccoBslii coctaB MenHoro komdenana (B %): Cu — 34,64; Fe — 30,42; S — 34,94. YcranoBute
XUMHUYECKYIO (hOpMYITy JaHHOTO COETUHEHUSI.

3. CocTaBbTe HOHHBIC M MOJICKYJIIpHBIC ypaBHeHUs ruaposm3a conu NiCly. Paccuuraiite st Hee
K., crenens ruapoausa h u smauenne pH B 0,01 M pactBope.

4.BpIuuciInTe Maccy BOJBI U PACTBOPSIEMOrO BEIIecTBa (B T), KOTOPHIE MOTPEOYIOTCS IS TTPUTO-
toBieHus 1 11 8%-noro pactBopa NazAsO, (mmotnocts npu 17 °C 1089,2 Kr/Mg).

5.MeTo10M HOHHO-AJIEKTPOHHOTO OanaHca (METOJIOM MOJIypeakiiii) 3akonunte ypaBuenue OBP.
Paccuunraiite 9/1C 1 BBISICHUTE, MOXKET JIM 3Ta Peaklusi MPOTEKaTh CaMOIIPOU3BOIHHO

MnO, + KBrO+ ... = MnO4 +Br, + ... .

6.BeruucnuTe cuity TOKa MpH 3JIEKTPOJIU3€ BOJAHOTO pacTBopa cynbdara HATpus, eciu 3a | 1 mpo-
1ecca CyMMapHbIid 00bEM BBIJICJIMBIIMXCS Fa3000pa3HbIX MPOJTYKTOB aHOJIHOW M KaTOHOM MOTypeaKIui
coctaBui 5,64 1 (H.y.). KakoBa mpu 3TOM Macca pa3inosKUBIICHCS BOIBI?

Bomnpockl K onpocy 1o TeMam JiabopaTopHbIX padoT (npumeput),
(TeKyIuii KOHTPOJIb):

Pa3nen 1. rema 1.1.-1.2. JTabopaTopHas pabora Nel

«OrnpeneneHne SKBUBAJIEHTHON MAacChl HEU3BECTHOI'O METAILIIA»
1.®opMynMpoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPTUHU, €r0 MATEMAaTUUYECKOE BbIpaXKEHUE.
2.DopMyIHpOBKA 3aKOHA COXPAHEHUS MACCHI.
3.®opMynMpOBKa 3aKOHA MIOCTOSIHCTBA COCTABA.
4.®opMyIHpOBKa 3aKOHA KPAaTHBIX OTHOLLIEHU.
5.®@opmMynupoOBKa 3aKOHA SKBUBAJIEHTOB, €T0 MaTEMaTH4YECKOE BbIPAKEHHE.
6.0mpenencHye MOHATHIL: MOJIb BEILIECTBA, OTHOCUTEIbHAS MOJIEKYJIIPHAs Macca, MOJIsIpHas Macca.
7.0mnpeneneHue MOHATHHA: SKBUBAJIEHT 3JEMEHTA, MOJSpHAs Macca SKBUBaJEHTa, Gopmyna ajs
pacuera MOJISIPHON MacChl JKBUBAJIEHTA JIEMEHTA.
8.0OmnpeneneHne NOHATHIA: SKBUBAJIEHT BEIIECTBA, MOJISIPHBIA 00bEM SKBUBAJIEHTA ra3a.
9.®opMynbl Ji pacyeTa MOJIIPHOW MacChl SKBUBAJIEHTAa OCHOBHBIX (YETHIPEX) KJIACCOB HEOPTaHU-
YECKUX COECIMHEHUM.
10.®opmynupoBKa 3aKk0Ha ABOTaIpo, CMBICI U BETUYHMHA YKciia ABOraapo.
11.®opmynupoBKa IByX CIEICTBUN U3 3aKOHA ABOrajpo.
12.06beM, 3aHMMaeMbIi JIOOBIM Ta30M MPU HOPMAJBHBIX YCIOBUAX (H.y.). IIpuBectn 3HaueHus
JaBJIEHUA U TemnepaTypsl ipH H.y. B cuctemax CH u CI'CE.
13.Marematuueckoe BhIpakeHHEe 00BeAMHEHHOTO Ta30BOr0 3akoHa (ypaBHeHUs KiamneipoHa).
14 Maremarnueckas 3anuchk ypaBHeHUs: MeHeneeBa — Knaneiipona.
15.TlonsiTHEe MapUHaAIBLHOTO JABJICHHS Ta3a. 3aKOH NapluaibHbIX AaBJIeHUN JambToHA.
16. BemectBo coctouT u3 meau u cepsl. M3 0,667 r sToro Bemiectsa noaydero 0,556 r okcuaa me-
mu(Il). Beraucnrre MaccoByIO OO MEIM B BEMIECTBE M HAUAUTE €r0 (OpMYyITy.

Paznean 1. rema: 1.3. Jlaboparopnast pabota No2
«OCHOBHBIE KJIACChI HEOPTAHMUECKHUX coequHeHNH. KOMITTIeKCHBIE COeTMHEHUS

. 101
1.IlonsaTrHe XMMHUYEeCKHUH 31eMeHT. UTo 03HaYaeT 3aIlluCh 14 Ru?
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2.IlepedncanTe CUMBOJIBI DJIEMEHTOB, HA3bIBAEMBIX IIETIOYHBIC YJIEMEHTHI.

3.Ilepeuncnute CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX TaJIOTEHAMH.

4.TlepedncianTe CHUMBOJIBI DJIEMEHTOB, Ha3bIBAEMBIX IIETIOYHO-3EMEIIbHBIMH.

5.Kakwue anemMeHTHl Ha3bIBalOT HemMeTauiaMu. [IpuBennTe Bce UCKIIOYEHUS U3 CPOPMYITUPOBAHHOTO
MpaBuUIA.

6.Kakue sneMeHThl Ha3bpiBatOT MeTayiamu. llpuBenuTte Bce MCKIIOUEHUS U3 CHOPMYITUPOBAHHOIO
MpaBuUIA.

7.Haiite onpenenenue okcuaoB. KakoBa crerneHb OKHCIEHUSI 00pa3yIoIero OKCU 3J1€MEeHTa B HU-
ke npuBeneHHbIX okcuaax: Cr,07, TiOz, HyO,, KO,? HazoBuTe 3TH OKCHIBI, IPUBEAUTE MX I'pa-
(dbuueckne GopMyIIbL.

8.JlaiiTe onpeneneHusi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecoJeoOpa3yomux okcuaos. [Ipu-
BEJUTE I10 /IBa IpUMeEpa KaxKaoro Tuna okcuioB. [IpuBeaute ux rpapudeckue Gopmysibl.

9.[aiiTe omnpeneneHre OCHOBAaHUM C TOUKH 3PEHUS TEOPUH IEKTPOJIUTUUECKON nucconnanuu. Yro
Ha3bIBAETCS KUCIOTHOCTHIO OCHOBaHUN? Kakuie 0OCHOBaHUS HA3bIBAIOTCS IIeT04aMu?

10./TaiiTe ompemencHUe KUCIOT C TOYKU 3PCHHSI TEOPUHU SIEKTPOIUTHUECKON aucconuanud. Yto
HA3bIBAETCSI OCHOBHOCTHIO KUCIOT? [IpuBenuTe mo ogHOMY IpuUMepy KHCIOPOICOAEpKaIINX U Oec-
KHCIIOPOJIHBIX KHCIIOT, JATe UX CHCTEMATHUECKOE U TPAIUIIMOHHOE Ha3BaHW.

11./laliTe onpeneneHue CpeAHUX COJEH C TOUKU 3PEHUSI TEOPUU ITEKTPOIUTUUECKON U CCOIMALINU.
UeMm oTiIMUAIOTCSA OT HUX KHUCIIbIE W OCHOBHBIC coyn? [IpuBemaure mo aBa mpuMmepa KUCIBIX U OC-
HOBHBIX coJjiel, Ha3oBuTe ux. [IpuBenuTe ux rpadudeckre Gopmysbl.

12.[laiiTu onpeiesieHUE ABOMHBIX U CMEIIaHHBIX coliel. [IpuBenuTe 1o ABa mpumepa Ka)aoro TUna
3THUX colielt 1 Ha3oBuTe ux. [IpuBeaure ux rpadpuueckue GopMyIsl.

13.]lalite ompenenenue mousTus rpaduueckort Gpopmyinsl coequnenus. [IpuBenute rpadudeckue
dbopmynel coequnenuit: VOSO,4, CrOHSO3, HBrO,, CaHPO,. K kakum kinaccaMm OTHOCATCS 3TH CO-
SIMHCHUS, JAlTe UX TPAIUIIMOHHBIC HA3BAHUS.

14.JlaliTe ompeneneHue MOHATUS CTEIIEHb OKUCIICHUS dJIEMEHTa B coequHeHuu. Paccuuraiite cre-
IeHu OoKuciieHus diieMeHToB B coenquuenusx KoCroO7, HzPOs, Si032', Cry(S0y)3, maiite ux Tpaau-
[IMOHHbBIC Ha3BaHUSI.

15.Metadochopnast u oprodhochopHasi KUCIOTHI — HA YTO YKA3BIBAIOT UCIOJIB30BAHHBIE MPHUCTAB-
ku? [IpuBeaure rpaduyeckue GopMyIbl STUX KUCIOT.

16.I1IpuBenute 00bIYHBIE U Tpaduueckre GOPMYIIbI XJIOPCOACPIKAIIUX KUCIOT, COOTBETCTBYIOIINUX
CIIEYIOIIMM CTENEeHsIM OKUCIeHus xiopa: -1, +1, +3, +5, +7. IlpuBenure TpaaullMOHHbIE HA3BAHUS
3TUX KHCIOT. Ha 9T0 yKa3hIBalOT UCIOJIE30BAHHEIC B HA3BAaHUSIX OKOHYAHUS?

17. CocraBbTe MOJNEKYISIPHBIE U MOHHBIE YPaBHEHUS PEAKIUil, C TOMOIIbIO KOTOPBIX MOXKHO OCY-
IIIECTBHUTH CIICAYIOIINE MTPEBPACHHUS:

S—)SOQ—)SO3—)H2504—)CTOHSO4—)N3.2804—)N3.H504

18 HazoBuTe KOMIUICKCHBIC COCTMHEHUS. YKaXHUTE 3aps]l KOMIUICKCHOTO MOHA, CTENICHb OKHCIIe-
HUS ¥ KOOPAMHAIMOHHOE YHCII0 MOHA-KOMILJIEKCOO0pa30BaTes, a TaKXKe IEHTATHOCTD JIUTaHIOB.
Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH),(H20),]

19.3anumTe ypaBHEHHE peakIlui B MOJIEKYIsipHOM 1 HoHHOM Bujie: Cry(SO4); + BaCl,—

Pa3znen 2. tema: 2.1. JlabopaTopnast pabota No3

«CTtpoeHue aToMa 1 Nepuoandeckas CucTeMa XuMuieckux snementos JI.M1.Meneneena»
1.Monens bopa crpoenus atoma. [locTtostanas Punbepra, ee urcieHHOe 3HaYEHNE.
2.Ilonstue opOuTans.
3.Ou3NYeCcKnil CMBICT M 3HAYCHHUS, IPUHIMAEMBbIC TJIAaBHBIM KBAHTOBBIM YHCJIOM.
4.Du3nyecKkuil CMBICT U 3HAUCHUS, IPUHUMAEMbIe OPOUTATLHBIM KBAHTOBBIM YHCIIOM.
5.Buja snexTpoHHBIX 00J1akoB (OpOWTaeil) U COOTBETCTBHE MEXKIY YUCICHHBIMH U OYKBEHHBIMU
0003HaYEHUSIMU OPOUTAIILHOTO KBAHTOBOT'O YUCIIA.
6.Ou3NYeCKNi CMBICT W 3HAYEHUS, TPUHUMAEMble MarHUTHBIM KBAaHTOBBIM 4YUCIOM. CBSI3b ATHX
3HAYEHHH ¥ 4Kcna S-, P-, d- u f-opOuraneii.
7.Ou3NYECKUil CMBICT M 3HAYCHUSI, TIPHHUMAEMbI€ CITMHOBBIM KBAHTOBBIM YHCIIOM.
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8.YcioBHas 3aluch YHEPrETUUECKOM TMarpaMMbl MHOTORJIEKTPOHHBIX aTOMOB.

9.®opmynupoBKa U (GU3NIECKUNA CMBICIT MPUHIIUITA MUHIMYMa SHEPTHH.

10.@opmynupoBka u puznyeckuit cmpict npuHiuna [aymm.

11.®opmynupoBka U GU3HMIECKUN CMBICI TTpaBuia XyH/a.

12.®opmynupoBka npasuia KiieukoBckoro.

13.Yto Ha3pIiBaeTCs AJICKTPOHHOW KOoH(purypammeit aroma? IIpuBenuTe MOJHYIO 3JICKTPOHHYIO
KOH(HUTypaImio aToMa 3JIEMEHTa C 3apsiioM sapa S1.

14.PaccunTtaiite MaKCHMAIbHOE YHCIIO AJICKTPOHOB, KOTOPBIC MOT'YT HaxoauThecs Ha 3P u 5f opou-
TaJsIX.

15.ITIpuBenute coBpemennyo hopmyaupoBky Ilepuonnueckoro 3akona JI.M1.Menneneena.
16.0npenenenne n GpU3MUECKUI CMBICI MOHATHIA: 3(QPEKTUBHBIN 3aps/ Aapa, MOCTOSIHHAS SKpaHH-
pOBaHUS.

17 Ilonstust paguyca aroma u noHa. Kak m3smeHsieTcsi pauyc 4acTULbI IPU TIEPEXOE: aTOM — €ro
MOJIOKUTEIBHO 3apsKEHHBIA HOH, aTOM — €r0 OTPULIATENIBHO 3apSKEHHBIN HOH?

18.Kak 1 nmouemy U3MEHSIOTCS paJlyChl aTOMOB IIPU [IEPEMELLIEHUH BIOJIb IEPUO/A CIIEBA HAIIPABO
Y TIpU NIEPEMEIIEHUH CBEpXY BHU3 BJIOJIb TTIABHBIX U TOOOYHBIX HOArpYII?

19.0npenenenre NOHATUS SHEPTUS NOHU3ALMY, E€IMHULBI €€ U3MEPEHUSI U XapaKTep €€ U3MEHECHUs
B [IEpUO/AX U TpyHIax.

20. Ompenenenue MOHATHS SHEPTHUS CPOJICTBA K AJIEKTPOHY, SMHHIIBI €€ U3MEPEHHUS U XapaKTep ee
W3MEHEHUS B IEPUOAAX U TpyNIax.

21.IlousiTHE U GU3UIECKUN CMBICI 3JIEKTPOOTPULIATEIILHOCTH I€MEHTOB 10 Maruikeny. EnuHuIsn
€€ U3MEpPEHUs U XapaKTep U3MEHEHHUs B IEpUOaX U rpyImax.

22.0THOCUTEIbHBIE 3JIEKTPOOTPULIATENBHOCTH 110 [I0IMHIY: KaK OLIEHHUBAIOTCS U 3aKOHOMEPHOCTH
W3MEHEHUS UX 3HAaYCHUH B IEPUOJIaX U IPYIIAX.

23. Hanmmute 31eKTpoHHBIE (POPMYITBI PUBEACHHBIX HUKE HOHOB. K CeMEHCTBY KaKuX 3JIEMEHTOB
OTHOCSTCS aTOMBI 3THX HOHOB? Sn°", Mn“", Cu2+, Cr3+, s%,

Pazpnean 3. rema: 3.1. JJaboparopHas pabota Ne4
«DHepreTuka XuMHYECKUX MTPOLIECCOBY

1.0npeneneHye NOHATUS TEIUIOBOM AP HEKT peaKivH.
2.1lepBbIii 3aK0H (Hayao0) TEPMOJMHAMUKH, €M0 MAaTeMaTHUYECKOE BBIPAKEHUE M 3aIUCh AJI U30-
OapHBIX MPOIIECCOB.
3.0mnpeneneHre U30TEPMUUECKUX, M30XOPHBIX M M300apHBIX IpoueccoB. Moaudukanuu 3anucu
MaTEMaTHYECKOT 0 BBIPAXKEHMSI 1-T0 Havana TEPMOJMHAMHUKY B 3THX TPEX CIydasX.
4.JlaliTe onpeneneHNe SHTAIBIINY, JH/10- U IK30TEPMUYECKUX TporieccoB. OOBSICHUTE B3aUMOCBS3b
obo3HaueHui TernaoBoro s¢pexra Q u AH.
5.0mnpeneneHue MOHATUS TEPMOXMMHUYECKOE ypaBHeHue. Kakue ycioBHs Ha3bIBalOTCS CTaHIapT-
HbIMU?
6.0mpeneneHye MOHATUS YHTAIBIIMK 00pa30BaHUs, €IMHULIBI U3MEPEHUs. 3HAUEHUS HHTAIBINHA 00-
pa3oBaHUs IPOCTHIX BELLECTB.
7.@opmynupoBKa 3akoHa ['ecca. MaremaTnyeckoe BhIpa)KeHUE CIEACTBUS U3 3aKoHa ['ecca.
8.0nucanue MOHATUS SHTPOIIUU CUCTEMBI, €IUHUIBI U3MEPEHUS.
9.Maremaruueckas Gopmyna Juisi pacueTa U3MEHEHUS SHTPOIHUHU B MTPOLIECCE PEAKIINU.
10.0Onpenenenne noHATHS U300apHO-M30TEPMUUECKOr0 MOTEHIMAaNa peakiuu (3Hepruu ['ubdoca).
Uro otpakaer BenuuuHa 3Hepruu ['nd0ca?
11.0npenenenne NMOHATHS CTaHAApTHOM >Hepruu I'm60ca oOpa3oBaHMs, €IUHUIBI 0Opa30BaHMUSL.
3HaueHus CTaHIapTHHIX SHepruil ' m60ca oOpa3oBaHMsI MPOCTHIX BEUIECTB?
12.Maremarndeckas Gpopmyiia Ui pacueTa U3MEHEHUsI N300apHO-U30TEPMUYECKOT0 MTOTEHIHAIA B
MIpOLIECCe peaKlUu.
13.CooTHOIIEHUS MEKAY SHTATIBIIMUHBIM U SHTPOIUHHBIM (hPaKTOPaMU U HAIpaBJICHUE MPOTEKAHHS
XMMHYECKON PEaKIIuu.
14.ITonsTre TepmoauHaMuueckoil ¢pynkuuu. Ilepeuncnute u3BecTHble Bam TepMmoanHaMudeckue
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GbyHKIHU.

15.Berunciure TeroBoit 3¢ dekt peaknun BoccranoBieHus 80 T Fe,O3 amoMuamnem.

16.B03MOXXHO /I IIpU CTaHAAPTHBIX YCIOBUAX MoiydeHue anuiauHa no peakun NHsqy + CeHgry =

CeHsNH ) + Hoy?

Bemmonustoress mo  yuebnomy mocobmro  b.IT.Cepena,
C.B.llenumesa «OO0mas 1 HeopraHuyeckas XUMUs: 3JIEMEHTbl TEOPUH, CIIPABOYHBIE JAHHBIE, 3aaHUs
ISl caMOCTOsITeNbHOW paboTel»y ExarepunOypr, 2012. 406 c. [4]. B Hem npuBeneHbl 3a1aHusi, TPUMEPbI

KonTposibHbIe padoThI 1J151 3204HOH (POPMBI 00yHeHHUS,
(Texymmii koHTpOJb GopmupoBanus komnerenuuii [IK-1; 1 kype, 1 ceccus):

JI.C.MOJI0OYHHKOB,

PEIICHU THUIIOBBIX 3a/1a4 U Tpe60BaHI/I${ JJIA BBIIIOJITHCHUA 3aﬂaHHﬁ.

OOyuarouuiicss BBIIOJIHSAET KOHTPOJIbHYIO padoTy mo BapuaHty. st 3a04HON GopMbl 00ydeHUs
HOMEp BapuaHTa KOHTPOJIbHOW pabOThI ONpeaessieTcsl Mo JBYM MOCIeAHUM IdpaM HOMEpa 3a4eTHOM

KHHKKH.

7.4. CooTBeTCTBHE HIKAJIBI OLICHOK U YPOBHel ¢(hOPMUPOBAHHBIX KOMIIETeHIM I

Yposens chopmu-
POBaHHBIX KOMITE-
TEHIUH

OneHka

ITosicHeHNs

Bricokuit

«S5»
(oTHMuHO)

Teopernueckoe cojepxaHue Kypca 0CBOCHO MOJTHOCTHIO,
BCE MPEyCMOTPEHHBIE MPOrpaMMOi 00yUueHus yueOHbIe 3aJaHus
BBIIIOJTHCHBI.

OOyyaromuiicss AEMOHCTPUPYET CIOCOOHOCTH OOOCHOBAH-
HOTO BbIOOpA YCIIOBUH NMPOTEKAHHSI, BBIOOpA PEareHTOB M UX KO-
JUYSCTBEHHBIX COOTHOIICHHUH, (Da30BOTO COCTOSHUS JIS ONTH-
MaJbHOTO TMPOBEIEHUS XMUMHYECKUX IMPOIECCOB. YCMEIIHO MpPH-
MEHSET 3HaHUSl OCHOBHBIX 3aKOHOB XHMHH, CTPOCHHUSI U PEaKLH-
OHHOM CIIOCOOHOCTH BEIIECTB JIJIsl PEIICHHS MTOCTaBICHHBIX 3a/1ad.
Cnoco0OeH MpOBOAWTH aHAIN3 MOMYyUYEHHBIX JaHHBIX, JIENaTh Mpa-
BWIbHBIE, HAy4YHO OOOCHOBAaHHBIC BBIBOJBI. ['OTOB mpejarath
CBOM CIOCOOBI peIlIeHusl MOCTaBICHHBIX 3amgad. ['oToB paboTarh
KaK B KOMaHJie, TaK U UHJIWBUIYAJIbHO.

bazosniit

«dy
(xoporo)

Teoperndeckoe conepkaHue Kypca OCBOEHO OJTHOCTBIO,
BCE MPEAYCMOTPEHHBIE MPOTPpaMMOi 00ydeHUs yueOHbIE 3aaHus
BBINOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMH.

OO0yuaromuiicst crioco0eH NpoBOAUTH 00OCHOBAHHBIN BEIOOP
ONTUMAJIBHBIX YCIIOBHH TNpPOTEKaHUs peakluii, 3HAeT CIOCOOBI
BIMSIHASL Ha XMMHYECKHH TPOLECC C MENbI0 €r0 YCHICHHS WU
ocTtaHOBKH. O0yYaroImuiics UCIOJIb3YeT OCHOBHBIE 3aKOHBI XUMUHU
JJI1 pCIICHUA KOHKPETHBIX 3aaa4, Ha OCHOBEC 3HAaHUH O CBOMCTBAaxX
U CTPOCHHM BEIECTBa IMPOBOJAUT IMOAOOP pPEeareHToB, CIOcOOeH
MMPOBOAWTH AHAJIN3 MMOJTYYCHHBIX JAHHBIX, HO JOITYCKAC€T HCTOYHO-
CTH B (hOPMYJIMPOBKAX U BHIBOJIAX.

[ToporoBsslii

«3»
(ynosneTrBopu-
TEJHHO)

Teoperndeckoe copep)aHne Kypca OCBOEHO YaCTHYHO,
OOJIBLIIMHCTBO MPEJYCMOTPEHHBIX MpPOrpaMMol oOydeHus yd4eo-
HBIX 32JIaHUH BBIIOJIHEHO, B HUX HMEIOTCS OIIHOKH.

OOyuaromuiics MOXET IO0J PYKOBOJCTBOM OCYILECTBIISTh
BHIOOp ONTHMAJBHBIX YCJIOBUN MPOTEKAHUS PEAKIUil U BO3MOXK-
HOCTH BJIMSIHUS HA CMEIEHHE XMMHYECKOT0 paBHOBECHS, C IIEJIbIO
YBEJIMUYEHHUS BBIXOJla MPOAYKTOB peakuuu. CriocobeH mnoaduparb
peareHThl Ui pelleHHs MOCTaBJICHHBIX 3a/1a4, IPU 3TOM HCIOJIb-
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Yposens chopmu-
POBaHHBIX KOMIIE- OreHka [MosicHeHus
TEHUUHN

3yeT 3HaHUS 3aKOHOB XMMHH, CTPOSHUS BEIIECTBA U €r0 XHMHYe-
CKOM akTUBHOCTH. CITOCOOEH MPOBOIUTH aHAJIN3

MOJIYYEHHBIX PE3yIbTATOB UCCIICIOBAHMS, TOMYCKast He3HAUN-
TENbHBIE OIIHOKH.

Teopetnueckoe coaepkaHue Kypca HE OCBOCHO, OOJIBIINH-
CTBO MPEIyCMOTPEHHBIX MPOrpaMMoil oOydeHHs Yy4eOHBIX 3a/a-
HUW JTMOO HE BBIMOJHEHBI, JIMOO coaepKaT rpyObie OMIMOKH; I10-
NOJTHUTENbHAS CaMOCTOsITeNIbHAasE paboTa HaJ MaTepualioM He
npuBesia K KakoMy-J1H00 3HAUMTEIHbHOMY MOBBIIICHUIO KAaueCTBa
BBITOJIHEHUS YUE€OHBIX 3aaHUH.

OOyuaromuiicss He 3Ha€T OCHOBHBIX 3aKOHOB XUMHH, TIOXO
W@» MPEJICTaBIISIET BO3MOXHOCTh UX MCIIOJIb30BaHUsI NMPU MPOBEIACHUU
Husknii (HeyOBIETBO- | BBIYMCIIEHUHN IO ypaBHEHUsAM peakuuil. Fimeer cnabble mpencras-
PHUTENBHO) JICHUS] O CTPOCHUU BEUIECTB M MX XMMHUYECKON aKTUBHOCTH, O CIIO-
co0ax MpeBpalleHus] OJHUX BEIIECTB B JIpyrue, HE BiaJleeT METO-
JaMH BbIOOpa ONTHUMAJBHBIX YCJIOBUN NPOTEKAaHUS peakuuid u
BO3MO>KHOCTH BJIMSIHUS HA CMEILIEHNE XUMUUYECKOTI0 PaBHOBECHS, C
LENbI0 YBEJIMYEHHUS BBIXOJAa MPOIAYKTOB peakuuu. He crmocoben
noa0upaTh peareHThl IS pEIIeHUs IOCTAaBICHHBIX 3amad. He
BJIa/IeeT HaBbIKaMU OOOOIIEHUS U OLEHKU MOJYyYEHHBIX Pe3ybTa-
TOB MCCJICJOBAHHUS.

8. MeToauyeckne yKazaHus /ISl CAMOCTOSITEIbHOI pad0oThl 00y4ar0 M XCH

CamocrodrenbHas paboTa CloCOOCTBYET 3aKPEIJICHUIO HaBBIKOB pabOThI ¢ yueOHOM M HaydHOU JH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIJIEHUIO0 TEOPETHUYECKOro MarepHasa, CHOCOOHOCTH MCHOIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B TPO(HECCHOHAILHON JAEATENbHOCTH.

CamocrodTrenbHas paboTa BBIMOJHAETCS BO BHEAYTUTOPHOE (AyJUTOPHOE) BpeMs MO 33aJaHHUIO U
IIPU METOMYECKOM PYKOBOJCTBE MPEMNoJIaBaTelsl, HO 0€3 ero HeMmoCpeACTBEHHOr0 y4acTHs (Mpu 4acTuy-
HOM HENOCPEJCTBEHHOM YYacCTHHM IPETo1aBaTelis, OCTaBIIAIONIEM BEIYLIYIO pOJib B KOHTPOJIE 3a paboToi
CTYZICHTOB).

Dopmel camocmoamenvHou pabomusl 6akanaBpoB pazHOOOpa3Hbl. OHU BKIIOYAIOT B ce0sl M3yye-
HUEe y4yeOHOM, HAyYHOM M METOJIMYECKOW JUTepaTyphl, MaTEpHAJIOB NEPUOANYECKUX U3JIaHUH C IpUBJIe-
YEHUEM 3JIEKTPOHHBIX CPEACTB O(PULMANBHOM, CTATUCTUYECKOH, MEPUOIUYECKON U HaydHOW MHPOpMa-
AU,

B mponecce nzydenus aucuuiuinHbl «OO0IIas 1 HeopraHudeckas XUMHs» OakanaBpaMu Hampas-
nenus 20.03.01 «TexHochepHas 6€30MaCHOCTDY OCHOBHLIMU BUOAMU CAMOCMOSAMENbHOU pabomyl SBIIs-
I0TCA:

- MOATOTOBKA K ayJAUTOPHBIM 3aHATHSM (JIEKIHSIM U JTA0OPATOPHBIM 3aHATHSIM) U BHIITOJTHEHUE CO-

OTBETCTBYIOUINX 3aJaHUH;

- caMoCToOsTeIbHAsl paboTa HaJ OTAEIbHBIMU T€MaMHU y4eOHOW NUCUUIUIMHBI B COOTBETCTBHH C

y4eOHO-TeMaTUYECKHM IUIaHOM;

- BBIIIOJIHEHUE KOHTPOJBHBIX paboT, AJIsl 3a04HON POopMBbI 00yUEHHS;

- IOJITOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THIIAa IPENOoAaBaTeNb M3JaraeT M pa3bsACHAET OCHOBHBIE, Haubolee
CIIO’KHBIE TIOHSATHSI TEMBI, & TAKXKE CBA3aHHBIE C HUMHU TEOPETHUECKUE U MPAKTHUYECKUE MPOOJIEMBI, 1aeT
PEKOMEH/1allii Ha BBIMOJIHEHNE CAMOCTOSITENIbHOM pabOTHI.

B xone nexiuii 00y4arommmMcs peKOMEH TyeTCs:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpalaTh BHUMaHUE Ha ONpeeSieHHs OHATHHA, (POPMYIHUPOBKH 3aKOHOB U X MAaTEMaTHUECKOE
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BBIPAXEHUE, MOJIOKEHHS, PACKPBIBAIOIINE COAEPKAHUE TE€X WIM MHBIX SBICHUI M MPOIECCOB, HAyYHbIE
BBIBOJIBI M TPAKTUYECKUE PEKOMEHAALNH IO UX IIPUMEHEHUIO;

- 33/1aBaTh MPEINOJABATEI0 YTOUYHSIOIIME BOIIPOCHI C LIEJbI0 YSACHEHUS TEOPETUUYECKHUX I10JI0XKe-
HUM, pa3pelieHus CIIOPHbBIX CUTYaIUM.

B pabounx KOHCHIEKTax jKeJaTelbHO OCTaBJATH MOJSL, Ha KOTOPBIX BO BHEAYAUTOPHOE BpEMs
MOJKHO CZeJIaTh MOMETKH U3 y4eOHO-METOANYECKOro o0ecleyeHus il CaMOCTOATEIbHOM paboTsl 00y-
YarOIIMUXCs, JOIMOJIHAIOIIEr0 Marepual MPOCIyIIaHHOW JIEKIIMH, a TAaK)K€ IOMETKH, NOJYEPKHUBAIOIINE
0c00yI0 BaKHOCTb TE€X MJIM MUHBIX TEOPETHUECKUX MOJOKECHUH.

Jlis ycnemHoro oBiIaieHusl KypcoM He0OXOMMO MOCeHaTh BCe JIEKIUH, TaK KaK TeMaTHYeCKUi
MaTepHall B3aMMOCBsI3aH MKy co0oil. B ciyuasx mporycka 3aHATHS CTYIEHTY HEOOXOJUMO CaMOCTOs-
TEJIbHO U3YYUTh MaTepUall U OTBETUTh Ha KOHTPOJIBbHBIE BOIIPOCHI 110 MPOIYILIEHHON TeMe BO BpeMsI UH-
JUBUAYaJIbHBIX KOHCYJIbTALUM.

[TpakTyeckue 3aHATHS — 3TO aKTHBHAs opma yuebHoro mporecca. [Ipy moaroToBke K npakTh-
YECKUM 3aHATUAM 00yuaromeMycs He0OXOqUMO U3YUYUTh OCHOBHYIO JIMTEPATYPY, O3HAKOMUTCSA C JIOTOJ-
HUTEJIBHON JINTEPATypOM, y4e€CTh PEKOMEHJALHUK INpernofaBarens. TeMbl TEOPETUYECKOTO COACPKAHUS
IPENoIaraloT JUCKYCCUOHHBIA XapakTep oOcyxeHus. bonbias yacTe TeM JUCHMIUIMHBI HOCUT IpaK-
TUYECKUN XapakTep, T.€. MPEAIoiaraeT BHIOIHEHUE Ja00paTOPHBIX 3aJaHUi M PEUICHHE 3a/1a4, aHaJIn3
IIPAKTUYECKUX CUTYyaLUH.

BaxHoii yacThi0O CaMOCTOSTEIBHON paOOTHI SBIAETCS UYTEHHE y4eOHOW M HAyYHOH JIMTEepaTyphl.
OcHoBHas (yHKIMS YIeOHUKOB — OPUEHTHPOBATh CTYAEHTA B CUCTEME 3HaHUH, YMEHUI U HaBBIKOB, KOTOPbIE
JOJDKHBI OBITH YCBOCHBI OYAYIIMMH CIIEIUATICTAMH IO TAHHOW TUCIUIIIMHE.

Omnpoc 1o Teme J1a60paTopHON pabOThl MPEACTaBISIET COOOM OTBETHI HA IMOCTABICHHbIE BOIPOCHI
nepe J1abopaTopHOM paboTol U mocie e€ BhIoJHeHUs. M3mokeHne B MMCbMEHHOM BHUJE PE3YJbTaTOB
JKCIIEPUMEHTA U TEOPETUYECKOTO aHAIW3a WM PELICHHE 3a7adu o onpeneineHHod Teme. CoaepxaHue
WH/IMBUYAIBHBIX BOIIPOCOB I10 TeMaM J1abopaTOPHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY OaKaIaBpOB
II0 OCHOBHBIM BOIIPOCaM Kypca. Y POBEHb BBIIIOJHEHHS IIO3BOJIET IIPENOAABATENAM CYyIUTh O XOJI€ CaMo-
CTOSITENILHOU PabOTHI OaKalaBPOB B MEKCECCHOHHBIHN MIEPHOJ] M O CTENICHH UX TOATOTOBKHU K DK3aMEHY.

BeinonHeHne KOHTPOIBHBIX PabOT 00yyaromMUMUCS 3a04HOU (DOPMBI SIBIISIETCS YacTbIO CaMOCTOsI-
TEIbHOW paboThl U MpeaycMaTpuBaeT WHIUBUAYAIbHYIO pabOTy CTYIEHTOB ¢ Yy4eOHOH JIUTEpaTypoil u
IIEPBOUCTOYHUKAMH 110 COOTBETCTBYIOIMM T€MaM Kypca. 3aJaHus, IPUMEpPBI PEIICHUs TUIIOBBIX 33a1a4 U
TpeOoBaHUs Ul BBIIOJIHEHUS 3a/laHul puBesieHbl B yueoHoMm nocobuu: b.I1.Cepena, JI.C.Mo104HUKOB,
JI.B.lemunoBa, C.B.IlenumeBa «OOmas u HeopraHW4yeckass XUMHs: SJIEMEHTbl TEOPHH, CIPAaBOYHBIC
JaHHbIE, 33JaHUs I CAMOCTOATENbHOI paboTel»y ExarepunoOypr, 2012. 406 c. [4].

OOyuaronuiicss BBIIOJIHIET KOHTPOJIBbHYIO paboTy mo BapuaHTy. s 3a0uHOM (popMbl 00yueHHS
HOMEp BapuaHTa KOHTPOJIbHOW pabOThl ONpeAenseTcs Mo AByM MOCIeAHUM IudpaM HOMEpa 3aueTHOU
KHMKKH.

PykoBonuTens U3 yncna npenojaanaresneil kadeapsl OCyIIECTBISET TEKYIEe PYKOBOACTBO, KOTOPOE
BKJIFOYAET: KOHCYJIBTALUU C LENbI0 OKAa3aHUs OpPraHU3allMOHHOW M Hay4YHO-METOAMYECKON IMOMOIIH CTY-
JICHTY; KOHTPOJIb HaJ BHIMOJIHEHUEM pabOThl B YCTAHOBJICHHBIE CPOKU; IMPOBEPKY COJIEPKaHUS U 0POopM-
JICHUS 3aBEPILIEHHON paboTHI.

KonTposnbHas paboTa BINOIHIETCS 00yJaroIUMCs CaMOCTOSATENBHO U J0KHA OBITH IIPEJICTaBICHA
K IIPOBEpPKE MpenoaBaTeiio J0 Hayaua 3K3aMEeHallMOHHOW ceccuu. BrimonHeHHas paboTa JOKHA OBITh
3amuineHa ooyJaronuMcs. BeITToIHeHE U 3auTa KOHTPOJIBHBIX PaboT SBISETCA 0053aTeIbHBIM yCIIO-
BHUEM JUIsl JIOIyCKa CTYAEHTA K 3K3aMeHy 1o AucuuIiuinHe. CTyIeHThl, HE BBIIOJHUBIINE KOHTPOJIbHYIO
paboTy, K cladye sK3aMeHa He JomyckaroTcs. PaboTa nomkHa ObITh akKKypaTHO O(pOpMIIEHA B IEYaTHOM
WM TUCbMEHHOM BHUJIE, YA00HA I IPOBEPKU U XpaHEHUs. 3aluTa KOHTPOJIbHOU PabOThl MOKET HOCUTh
KaK UHJIMBUyaJbHBIN, TaK U IyOJINYHBINA XapaKTep.

ITonroroBka K 9K3aMeHy MIPEAIIOJIAracT:

- U3yYE€HHE OCHOBHOM U JIONIOJIHUTEIBbHOM JINTEPATYypPHI,

- N3y4EHHE KOHCIIEKTOB JIEKIIHH;

- y4acTue B MPOBOJIUMBIX KOHTPOJIBHBIX OIPOCaXx;

- BBITOJIHEHUE KOHTPOJIBHBIX paboT 11t 3204HON (hOpMBI O0YUEHHS.
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9. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUN, UCTIONIB3YEMbIX ITPU OCYILECTBICHUH 00pa30BaTEILHOTO
rpolecca 1o AUCUUIIINHE

JUist yCTIENTHOTO OBJIQACHHUS TUCIMIIMHON MCIIONB3YIOTCS CIIEAYIOINE HH()OPMAI[MOHHBIE TEX-
HOJIOTHH O0y4YEeHHMSL:

e [lpu mpoBeneHHH JEKIMH HMCIIOJB3YIOTCS MpPE3EHTAlMK MaTepuaia B nporpamme Microsoft
Office (PowerPoint), Beixog Ha mpodecCHOHANbHBIE CaAWTHI, HCIOIB30BAHUEC BHICOMATEPHAIIOB
Pa3IMYHbIX HHTEPHET-PECYPCOB.

* JlpakTuyeckue 3aHATHE IO JUCLMIUIMHE IPOBOAATCA € HEOOXOAMMOIO METOAUYECKOIO
MaTepuaia (METOIMYECKUE YKa3aHUsl, CIIPAaBOYHUKH, HOPMATUBHI U T.II.)

* JlabGoparopHble 3aHATHS 10 JAUCLMIUIMHE IPOBOJATCS B CIELUAIU3UPOBAHHOW yueOHOM
ayJAMTOPUH — JTa0OPATOPUU PEKyIEepaluy Ta30BbIX BHIOPOCOB.

JlaGopaTopHble 3aHATUS MO TUCLMIIMHE IIPOBOJATCS C UCIOJIb30BaHUE PA3JIMYHOIO J1abopaTop-
HOTO 000pYyIOBaHMUs, a TaK)Ke HA JaOOpPATOPHBIX CTEHJaX-ycTaHOBKax. Ha 3aHsaTum oOydwaronuiics 3Ha-
KOMHUTCA € (U3UKO-XMMHMYECKMMM METOJaMM aHallu3a OOBEKTOB OKpY’Karolled cpeibl, paboToi u
YCTPOHCTBOM IIBIJIE TA300YUCTHOTO OOOPYAOBAaHUS U MPUOOPOB, NCIIOIB3YEMBIX MIPHU MCCIIEOBAHUN 00b-
€KTOB OKpYXaroIllel Cpe/bl, yUUTCS TOTOBUTh CTaHJApTHBIE PACTBOPHI, CTPOUTH KaMOPOBOYHBIE rpadu-
KH U T.II.

Ha npakTudeckux 3aHATUSX CTYACHTHI OTpabaThIBal0 HaBBIKK OOOCHOBAHHOI'O BbIOOpa IbliIera3o-
OYUCTHOTO 00OpYI0BaHUS, ONPEIEIICHUSI €T0 OCHOBHBIX ra0APUTHBIX PAa3MEPOB M TEXHUUYECKUX XapaKTe-
PHCTHK.

B mpouecce u3ydeHMs] NUCHUIUIMHBI y4EOHBIMU LENSMH SIBISIFOTCSI MEPBUYHOE BOCHPUSTHE
y4eOHOM MH(OpMaIK O TEOPETUUECKUX OCHOBAX M MPUHIMUIAX PAOOTHI ¢ JOKYMEHTaMH (KapThl, IUIaHBI,
CXEMBbI, PErJIaMEHThl), €€ YCBOEHUE, 3allOMUHAHKE, @ TAaK)K€ CTPYKTYPUPOBAaHUE MOJYUYEHHBIX 3HAHUU U
pa3BUTHE UHTEIJICKTYAIIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI JESITENbHOCTH PEIPOLYKTUBHOIO
xapakrepa. [locpeacTBOM HCHOIB30BAaHUS 3TUX HHTEIIEKTYaJbHBIX YMEHUH JIOCTUralOTCS Y3HaBaHUE
paHee YCBOEGHHOI'O MaTepuasla B HOBBIX CHUTYallMsX, IPUMEHEHHE a0CTPaKTHOIO 3HAHUS B KOHKPETHBIX
CUTYalUsX.

JUis MOCTHXKEHUs ATHUX LeNed HCIOJIb3YIOTCS B OCHOBHOM TpaJMIMOHHBIE MH()OPMATHUBHO-
pa3BUBAIOIINE TEXHOJOTUU OOYyYEHHUS C YYETOM Pa3IM4HOI0 COYETaHMsI MacCUBHBIX (opM (JIeKuus, Jia-
00paTopHOE U MPAKTUUECKOE 3aHATHE, KOHCYJbTALNsS, CAMOCTOSITeNIbHAs pab0Ta) U PENPOAYKTUBHBIX Me-
TOOB OOyuyeHHs (IIOBECTBOBATEIbHOE U3JIOKEHUE yuyeOHOM uHpopMaluu, OOBICHUTEIBHO-
WUTIOCTPATUBHOE H3JI0KEHUE) U JJa0OpaTOPHO-TIPAKTUYECKUX METOJIOB O0y4deHHs (BBINOJIHEHHE Keic-
3alaHuil, pacueT SKOOMO3aIUTHOTO 000PYIOBAHHUS).

YHuBepcurer obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOI'O MPOrpaMMHOI0 obecrede-
HUS:

®  CEMEHCTBO KOMMEPYECKUX OMEPAIMOHHBIX cucTeM ceMericTBa Microsoft Windows;

e oducHbIif naket npunoxxeHuit Microsoft Office;

e [porpamMMHasi cHcTeMa JUIsi OOHapYKEHUsI TEKCTOBBIX 3aMMCTBOBAHHMI B yUeOHBIX U HAyYHBIX
pabortax «AnTuMIaruar.BY3»,

®  IByX- M TpEXMEpHas CUCTEMA aBTOMAaTU3UPOBAHHOIO NMPOEKTUPOBaHus U uepueHnss AutoCAD.

10. Onucanue MaTepuAIbLHO-TEXHUYECKOH 0a3bl, HEOOXOIMMO¥ /15 OCylIeCTBJIEHUSI
00pa3oBaTeLHOIO NMPoIecca Mo JMCUUIIHHE

Peanuzamus yueGHOro npoiiecca OCyIIeCTBISETCS B CIELMATBHBIX YU€OHBIX ayIUTOPUSAX YHUBEP-
cUTeTa Uil MPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUIIA, Ja00pAaTOPHBIX 3aHATUH, TPYIIOBBIX U UHAWBUIY-
QJIbHBIX KOHCYJbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTrTecTanuu. Bee aynmutopun ykomIuiek-
TOBaHbl CHELHATU3UPOBAHHOW MEOENbI0 M TEXHMYECKMMM CpEACTBAMHU OOyuYeHHs, CIyXKalluMHU Jis
npenacTaBieHuss ydeOHoll uHpopManuu Oonbiioil ayautopuu. Ilpm HeoOXxomumocTu 00ydaromuMes
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npeJuIaraloTcss Habopsl IEMOHCTPAILIMOHHOTO 000pyI0BaHUS U y4yeOHO-HATJISAHBIX MocoOui, obecneun-
BAIOIME TEMAaTHYECKHE MILTIOCTPAIIHH.

CamocrosarenbHas padoTa 00y4arOUIMXCs BBIMOIHICTCSA B CIIEHUAIN3UPOBAHHON ayAUTOPUH, KO-
Topas o0OpymoBaHa y4eOHOIl MeOenblo, KOMIBIOTEPHOW TEXHMKOH C BO3MOXKHOCTBIO IMOJKITIOYCHHUS K
cetu «MHTEpHET» U 00ECTIEYEHNEM JOCTYIa B AIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEIbHYIO CpEely
YTIITY.

EcTh momenieHue A1 XpaHeHUs: ¥ MPOQPHIAKTHYECKOTO 00CITY>KUBAHUS y4€OHOTO 000pYyTOBaHHUS.

TpeOGoBanus K ayANTOPUAM
HanmenoBanue crieniuabHbIX TOMEILICHUN OcHallleHHOCTb CIIeLUaIbHbIX IOMEIIEHUN
Y TIOMEILEHUH Ul CaMOCTOSATEIIbHONU paboThI Y IOMEILEHUH JUI CAMOCTOSITENIbHON PaboThI
Ilomemenne Ui JIGKUUOHHBIX  3aHATHUH,
IPYNIOBBIX M WHIWBHIYaJIbHBIX KOHCYJIbTa-
LIU{, TEKyILleW M NPOMEXKYTOYHOM arrecra-
07078

CroJibl U ayIUTOPHBIE CKAMbU, KOMILIEKT Harjsi-
HBIX TI0COOMIi; TEPEHOCHOE MYJIbTUMEAUNRHOE
obopynoBanue (HOYTOYK, SKpaH, IPOSKTOP)

VYuebHast mabopaTopust UIs MPOBEACHUs 1adopa-
TOPHBIX 3aHATHH, OCHAILCHHAs J1a0opaTOPHBIMU
CTOJIaMH U CTYJIbSIMH, HIKa(i)aMI/I AJI1 XpaHCHUA
PEaKTUBOB, JTA0OPATOPHBIMU YCTAaHOBKAaMH, KOM-
IIJIEKT y‘-I€6HO-HaFJI$II[HI)IX MaTrepraJioB XUMHYC-
CKOM TOCY/IOl U peaKTHBAMHU

[TomenieHus A1 CaMOCTOSITETTLHON pabOThI Crombl, cTymbs, 3KpaH, npoekTop. Paboune mecra
CTY/IEHTOB, OCHAIIEHBl KOMITBIOTEPAMU C BBIXO-
JIOM B CeTh VIHTEpHET W 3JICKTPOHHYIO HH(pOpMa-
IIMOHHYIO 00pa30BaTENbHYIO CPEeay.

[Tomemienune st XxpaneHus U npoduiakTude- | Pacxomueie Marepuansl Ui pEMOHTA B 00CTYXHU-
CKOTO OOCITy)KMBaHUSI Y4eOHOro 00OpyIOBa- | BAaHUS TEXHUKU. Mecrta Juis XpaHeHHs 00opymo-
HUs BaHUA

[Tomemenue 115 1TaOOPaTOPHBIX 3aHATUI
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