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1. Henun, 3272494 U IVIAHUPYeEMBbIe Pe3yJIbTAThI 00y4eHHS M0 IUCHUIITHHE

[lenpt0 OCBOCHUS JUCHUIUIMHBI «XUMHS» SBIsCTCS (OPMUPOBAHHE Y CTYACHTOB
XUMHUYECKOM NOATOTOBKM IO BOIIPOCAM, CBSI3aHHBIM C IMPUMEHEHHEM OCHOBHBIX XUMHUYECKHUX
3aKOHOB, 3aKOHOMEPHOCTEM IMPOTEKaHUsS XHUMUYECKUX pPEakLUil Uil PEHIEHUS KOHKPETHBIX
MPAKTUYECKUX 3a7a4 B 00JacTU SKOJIOTMYECKON M IMPOU3BOJCTBEHHOW OE30MACHOCTH, a TaKXKe
MPUPOTOOXPAHHBIX OMOTEXHOJIOTHH.

3ajayn JUCHUIUIMHBL: CO3JaHME TEOPETHYECKON 0a3bl JUis OCBOEHUS IOCIEIYIOIIUX
JUCLMUIUINH, B KOTOPBIX PACCMaTPUBAIOTCS CBOMCTBA ITPOCTHIX U CIIOKHBIX BEIIECTB, @ TAKKE METO/IbI
UX TIONly4eHUS U HCCleloBaHus s HambOosiee 3(PGEKTUBHOIO HCIOJIB30BaHUA B 00JaCTH
IKOJIOTHYECKOH ¥ MPOU3BOJICTBEHHOM 0€30MaCHOCTH, a TAK)KE MPUPOIOOXPAHHBIX OMOTEXHOIOTHIA.

OOyuenue Mo OUCHUILUIMHE «XHUMHS) HANpaBiIeHO Ha (POPMHUPOBAHUE y OOYyYaAIOLIUXCS
CHEAYIOIIMX KOMIIETCHIIMM:

I/IH}II/IKaTOpI)I JOCTHIKCHUSA
KOMIIETCHIIUN

HNOIIK-3.7. [leMmoHCTpUpPYET
MOHUMaHHE XUMUYCCKUX
MIPOIIECCOB

Koa u HauMeHoBaHue KOMIIeTeHIIUH

OIIK-3. CriocobeH npUMeHsTh COOTBETCTBYIOLTHIT (PU3UKO-
MaTeMaTHYECKHUI anmapar, METO bl aHAIH3a ’
MO/JICIIUPOBAHMSI, TCOPETUIECKOTO M IKCIICPUMEHTAIIBHOTO
WCCJICIOBAHMSI IIPU PEIICHUH MPO(EeCCHOHAIBHBIX 331a9

B pe3yabTaTe ocBOeHMS I CHUNIUHBI 00YYAIOUIUIICS T0JIZKEH:

3HaeT OCOOCHHOCTH CTPOCHHSA aroMa »JJIEMEHTOB, HCXOAs U3 UX TOJNIOKEHUS B
MEPUOIMYECKON CHCTEME; MPUPOY XUMHUYECKON CBS3M B PA3MYHBIX THIIAX MATEPHAIIOB, CBS3b
XUMHUYECKOT0 COCTaBa C MEXaHUYECKUMH, TEXHOJIOTHYECKUMHU U Jp. CBOMCTBAMHU.

YMeeT TOTOBUTh pacTBOPbl XMMUYECKHX BEIIECTB 33JaHHON KOHLEHTpalUU; ONpeaeisiTh
M3MEHEHUE KOHLEHTPAUU BELIECTB MTPU NPOTEKAaHUU XUMHYECKUX MPOIIECCOB.

Baaneer meTonamu onpeneneHuss KOHIEHTpauu U pH pacTBOpoB BENIECTB.

2. MecTO TUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

JlucuumiauHa OTHOCUTCS K 00s3aTeNbHOM uacTH/4actd, (GopMUpyeMOd y4aCTHHKaAMHU
o0pa3oBaTenbHbIX OTHOIIEHUH O0510Ka b1 «/{McIUMIHBL (MOTYIIHN)».

JucuurmuHa Oa3upyercss Ha  CIEAYIOUIMX, MPOWASHHBIX AMCHUIUIMHAX: «DHU3UKO-
XUMHYECKHE OCHOBBI BOJOMOATOTOBKHY, «TerumomaccooOMen», «TOITUBO W TEOpUsS TOPECHUSN»,
«MartepuanoBeieHue U TEXHOIOTHsI KOHCTPYKIIMOHHBIX MaTEPUATIOB.

3. Crpykrypa u copepxaHue IUCUUIINHBI

OO11ast TpyI0eMKOCTh TUCIUILTHHBI COCTaBIseT 3 3aueTHbIe eauHuIlbl (108 yacos).
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3.1  Bwuabl yueOHOoii paGoThI H TPY10€MKOCTh
(mo hopmam oOyueHus)

3.1.1. Ouno-3a04Has popma oOyueHus

Ne B GHoii paG KoanuecTBo Cemectp
w U1 y4eOHo# padoThl 4aCOB 1
1 | AyauTopHble 3aHATUS 28 28
B tom uncre:
11 | Jlekuuu 8 8
1.2 | Cemunapckue 3aHATHS 10 10
1.3 | JIabopatopHbie 3aHATUS 10 10
2 | CamocTosiTeIbHAs1 padoTa 80 80
3 IIpomexyTouHas aTTecTanus
3auet/mud.3auer/FK3aMeH 9K3aMeH
Hroro 108 108

3.2  TemaTnuyeckuii MJIaH M3y4YeHHU s TUCHTUTITIHHBI

(o popmam 0OydeHwMsT)

3.2.1. OuHo-3a04yHas popma 00ydeHus

TpyroeMkocTs, yac
AyautopHas padora =
o L Q = E
Ne Pa3znesbl/TeMbl o < § % < i“‘ g g qE =
n/n JUCHUILTHHDI 3 = & = é S E g9 g S
) ) T E 3 88 = o =g
i E £ 3 &3 o
S | S2% 88| 83| g
SE |& | 57|85
@)
1| Beeneunne 7 1 6
2| Pazgen 1. OCHOBHBIE XUMHUYECKHUE 1 1
MIOHATHS M 3aKOHBI. ATperaTHbIe 9 1 6
COCTOSTHHS BEILIECTB.
3| Pazgen 2. OCHOBHEBIE KJIACChHI 9 1 1 1 5
HEOPTaHMYECKUX COCTUHEHHI.
4| Paznen 3. CtpoeHue aroma. 9 1 6
5| Pa3znen 4. XumMu4deckast CBSI3b. 9 1 [ 1 6
6| Pazmen 5. Xumuueckas TepMOTMHAMHKA. 8 1 1 6
7| Paznen 6. XumMuueckast KHHETHKA. 8 1 1 6
8| Paznen 7. PactBopsl. [luctiepcubie 8 1 1 5
CHUCTEMBL.
9| Pasnen 8. OKHCIUTETLHO- 8 1 1 5
BOCCTAHOBHUTEJIHHBIC PEAKITHH.
10| Pa3znmen 9. DaekTpoxuMHUYECKHe 8 1 1 5
TIPOIIECCHI.
11| Pa3gen 10. O01me cBoOiicTBAa METAJLIOB. 8 1 1 6
12| Paznen 11. Merasl d-cemeiicTBa. 7 6
13| Pa3zgen 12. KoMIUIEKCHBIE COEIMHEHNS. 9 8
Hroro 108 8 10 10 - 80

3.3 Conep:xaHue TUCHHUILIMHBI




Beenenne

XuMusl Kak 4acTb €CTECTBO3HAHMsA - HAyKa O BEHIECTBAX M MX IPEBpaLICHUAX. Buubl
XUMHAYECKHX peakuuid. CBA3b XMMHUHU C APYrUMH HAayKaMH. 3Hau€HHE XUMHUH B (DOPMUPOBAHHUU
MBILUIEHUS B U3Y4YE€HUH NIPUPOJIbl U PA3BUTUHM TEXHUKU. XUMUS U TPOOIJIEMBbI SKOJIOTHH.

Paznesn 1. OcHOBHbIe XMMHYeCKHe NOHATHSA M 3aKOHbI. ArperatHble COCTOSTHHUS
BeIIEeCTB.

XuMHs — HayKa O BEILECTBAaX U UX NPEBpALICHUSIX. ATOMHO-MOJIEKYJISIPHOE YUEHHE. 3aKOH
IIOCTOSIHCTBA COCTaBa. 3aKOH IIPOCTBIX KPaTHBIX OTHOLIEHUH. ATOMHBIE M MOJIEKYJIIPHBIE MAacChl.
KonuyectBo BemecTBa. 3akoH ABOrajpo. 3aKOH MPOCTHIX 00bEMHBIX OTHOIeHHH I'eii-Jlroccaka.
3aKOH SKBUBAJICHTOB. ['a30BbIC 3aKOHBI.

Paznen 2. OcHOBHBIE KJIacChl HEOPTAHMYECKUX COeIMHEHU .

Knaccugukanus Heoprannyeckux semiects. Knaccuukanus peakuuii B HEOpraHUYeCKON
xumun. HomeHnknarypa, mojsydeHue U XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BellecTB. OKCHIBI.
OcnoBanus. Kucnotel. AMdoTtepabie Tuapokcuibl. Comu.

Pa3nen 3. Ctpoenne aTtoma.

Hcropus pa3BuTHs y4eHHUs O CTpOoeHUH aroma. KBaHTOBO-MeXxaHMYecKass MOJEIb CTPOCHUS
atoMa. KBantoBble uncia. CTpoeHHEe MHOIO3JIEKTPOHHBIX aToMoB. [lepuoguueckuit 3akon JI.1.
Menneneesa. [lepuoauueckas cucrema J.1. MenaeneeBa. DineKTpoHHAs KOH(QUTypaLHsl JIEMEHTa.
N3meneHne CBOMCTB 3JIEMEHTOB B IEPUOJIAX U TPYIIIAX.

Pasznen 4. Xumnueckasi CBA3b.

Xumnueckas cBsi3b. ObpazoBanue u cpoiicta. [lomsipHocTs cBs3u. [lomsipusyemMocTs CBs3H.
OHeprust U JuiMHa cBsi3M. HanpaBiaeHHOCTh KOBaJIEHTHOM CBsI3U. MexaHu3Mbl 00pa3oBaHus
KOBaJICHTHBIX cBsi3eil. OOMeHHbINH MexaHu3M. JloHOpHO-akIenTOpHbINM Mexanu3M. HaceiaemocTts —
CBOWMCTBO KOBAJICHTHOM CBs3U. MoOHHas Xxumuueckas CBA3b. MeToj BalleHTHBIX CBsizel. Meron
MOJICKYJISIPHBIX opOuTaseid. CBA3bIBAIOIINE U pa3phIXJIstomue opouTanu. [Topsaaok u sHeprus CBs3u.
OJNeKTpOHHblE  KOH(QUIypanuu  MoJeKyld. Meramiuueckas  CBA3b.  MEXMOJIEKYISIpHOE
B3auMozeilicTue. Ban-nep-BaanscoBbl cuiibl. BonopoaHas cBsi3b. XMMHUYECKAsl CBSI3b U CTPOCHUE
BemiecTB. OOmIas XapakTepUCTHKA >KUIKOTO COCTOSHHS. XapaKTepUCTHKAa CBOWCTB BEIIECTB B
TBEPJIOM COCTOSIHHH.

Pa3nes 5. Xumuyeckasi TepMOIMHAMHUKA.

OcHoBHble MOHATHS U onpeaeneHus. DyHKIUSA COCTOSAHMs. BHyTpeHHss »Heprus.
Onranenus. 3akoH ['ecca. Durponus. Jueprus ['ud0oca.

Pa3znen 6. XuMuueckasi KHHETHKA.

CkopocTh XMMHYECKOM peakuuu. BiusHue KOHIEHTpaluu pearupyrolux BELIeCTB Ha
CKOpOCTb peakuuu. BimsHue TtemmepaTypel Ha CKOpPOCTb XMMHMUYECKOM peakuuu. Bimsnue
KaTaJn3aTopoB Ha CKOPOCTh XuUMHMueckod peakuuu. Peakuus benoycosa-XKabotunckoro.
Xumuueckoe paBHoBecue. [Ipunnun Jle-Illarense. @a3oBbie paBHOBECHUS. TepMUUECKUI aHAINS.

Paznen 7. PacTBopbl. /lucnepcHbie cMCTeMBI.

PactBopel kak romoreHneie cucteM. Boma. CrocoObl BBIpaX€HHS COCTaBa PacTBOPOB.
PacTBoprMOCTS BeliecTB B Bojie. MI3MeHEeHNE SHTANBIINN U SHTPONIUU IIpHU pacTBopeHuu. CBolicTBa
pa30aBIeHHBIX MOJIEKYJISIPHBIX pacTBOpoB. 3akoH Payns. [lonmxkeHue TemnepaTypsl 3aMep3aHus U
MOBBIIIEHUE TEMIepaTypbl KUIIEHUs pa30aBIeHHBIX MOJEKYJISPHBIX pacTBOpoB. OcMoc. PacTBopsl
anekTpoauToB. CreneHp aucconmanuu. /[uccormarus ciaObIX 3JIEKTPOIUTOB. TE€OpHsl CHIIBHBIX
AJIEKTPOIMTOB. Peakiuu oOMeHa B pacTBOpax 3JEKTPOJIUTOB. Boma kak cnalblif 31E€KTPOIIHT.
Bomoponnsiii mokazarens. bydepnsie pactBopsl. [mapomm3 coneld. JlucmepcHbIE CHCTEMBI.
Komnouansie pactBopsl. OOmmue MOHATHA O AUCHEPCHBIX cucTeMax. [loBepXHOCTHBIE SIBIICHHS.
CaMonpoun3BOJIbHBIE TOBEPXHOCTHBIE MpoIiecchl. AncopOiusi. CTpoeHHe JBOMHOIO 3JIEKTPUIECKOT0
Cllosl Ha TpaHule pajena ¢(a3. DIEKTpUYECKHe CBOMCTBAa KOJUIOMIHBIX pPAacTBOPOB. MeToabl
MOJIy4EHHUsI KOJUTOMJIHBIX pacTBOPOB. OuncTKa KOJTOUI0B. MeMOpaHbl 1 MeMOpaHHbIE MIPOIIECCHI.

Y CcTOMYUBOCTH KOJUIOUIHBIX cucTeM. Koarymsius KOJUTOMIHBIX pacTBOpOB. ONTHYECKHUE CBOMCTBA
KOJUIOMIHBIX pacTBOPOB. CTPYKTYpPHO-MEXAHUUYECKHUE CBOMCTBA JUCIIEPCHBIX CUCTEM.

Pa3nen 8. OKUCIANTEILHO-BOCCTAHOBUTEILHBIE PEAKIIUH.

Omnpenenenue creneHu okucienus. OKucieHne u Boccranopiienue. CoctaBieHrue ypaBHEHUM
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX peakiinii. MeTo 1 35ieKTpoHHOT0 Oastanca. IOHHO-3IeKTPOHHBIN
6aJ1ch. THUOBI OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX peaKuHﬁ. OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIE



SKBHUBAJICHTEHI.

Pa3nen 9. Daekrpoxummusi.

Bo3nukHOBeHME CKauka TOTEHIMAJa Ha TPAHMUIE METaUI-pacTBOP  AJIEKTPOJIUTA.
DneKTpoaHbIe TOTeHIMANBI. ["anbBaHn4YecKuid 35eMeHT Januamsa-SAkoou. Mi3mepenne 3J1eKTpoIHbIX
MOTEHIIMATIOB. DJIEKTPObl cpaBHeHUs. YpaBHeHue Hepucra. OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
ANEKTpobl. XHWMHYECKHE HCTOYHHMKH Toka. Koppo3us wmertamioB. XuMu4ecKas KOpPpO3Us.
DnekTpoxuMmuieckas Kopposus. [laccuBHOCTs MeTasuia. 3amuTa METauioB OT KOPPO3HH.

Paszgea 10. O01me cBoiicTBa METALIIOB.

[lonoxxenne MeTauIOB B MEPUOJMYECKONM cucteme. Kpucramwinyeckoe CTpPOCHHE.
dusnyeckrue CBOHCTBa MeTaIOB. Metanueckass cBs3b. Ilomydenue weramioB. OOmme
XUMHUYECKHE CBOMCTBA METAJIJIOB.

Pa3znen 11. Merajibl d-cemelicTBa.

DNeKTpoHHOEe cTpoeHue u mnojoxkenue B llepuommueckoit cucreme. duzmyeckue u
XUMH4YecKue cBoiicTBa d-mertayuioB. CBoiicTBa coeMMHEHNNA d-MeTaJIOB.

Pa3znen 12. KoMIuieKCHbBIE COeTUHEHHS.

Koopaunanuonnass Tteopusi Bepuepa. HomeHkiaTypa KOMIUIEKCHBIX —COEIUHEHH.
XuMHUEcKas CBsI3b B KOMIUIEKCHBIX coeAMHEHUsAX. KoMIIeKCHbIE cCOeAMHEHUS KaK DJIEKTPOITUTHIL.

3.4 TemaTuka ceMUHAPCKUX/MPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1. Cemunapckue/mpakTHUECKUE 3aHATHUS (TSI O9HOUN (HOPMBI O0YUICHHUS; IS 3a09HOU
(bopMbI 00yUYeHHS — HE IPEAYCMOTPEHBI)
. OCHOBHBIEC XUMUYECKHE ITOHSATHS U 3aKOHBI. ATPEraTHBIC COCTOSIHUS BEIICCTB.
. OCHOBHBIE KJIaCChl HEOPTaHMYECKUX COSAUHEHHIM.
. CtpoeHue aroma.
. XuMu4eckast CBA3b.
. XuMU4ecKasi TepMOIMHAMHUKA.
XuMuyeckasi KHHETHKA.
. PactBOpsI. JlucniepcHbIE CUCTEMBL.
. OKUCIIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIINU.
. DIEKTPOXUMHUSL.
10. OGmue cBoOICTBa METAILIOB.
11. Meramisl d-cemeiicTBa.
12. KoMIieKCHbIE COeMHEHUSI.

3.4.2. JlaGopaTopHbIe 3aHATHS

Ouynas ¢popma obyuenus

JlaboparopHas padorta 1. Onpenenenue TemnoBoro 3¢ hekra peakiuy HeHTpaIu3auu.
JlaGopatopHas pabota 2. CKopocTh XUMHUECKUX peakuuid. Karamus.

JlabopaTtopHnast pabota 3. CunbHbIE U ClIa0bIe SJIEKTPOJIUTHI.

JlaGopatopHas paboTa 4. OKMCIAUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
JlaGopaTopHas paboTta 5. DJIEKTpOIHU3.

JlaGopatopHas paboTa 6. DIeKTpoXuMUIecKas KOppo3usl.

JlaGopaTtopHnast pabota 7. O0mue cBOKWCTBa METAJIIOB.

JlabopatopHas pabota 8. CBoiicTBa coeiMHEeHUH (-MeTaylIoB.

JlabopatopHnas pabora 9. KomruiekcHble coenHeHns d-MeTalioB.

3aounasn ghopma 0byuenus

JlaGopatopHas pabota 1. Onpenenenue TernoBoro 3pQexra peakiuu HeHTpanu3aluu.
JlaGopatopHas padota 2. CKOpoCcTh XUMHUECKUX peakuuid. Karamus.

JlaGopaTtopHas pabota 5. DiekTponus.

3.5 TemaTnka KypcOBbIX IPOEKTOB (KYPCOBBIX padoT)
He mpenycmorpenst



8
4, Y4eOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE O0ecIeYeHue

4,1 HopmatuBHble 1okyMeHTbI 1 OCThI
He mpenycmorpenst

4.2  OcHoBHasi JInTepaTypa

1. MapteinoBa, T. B. Xumust : yueOHUK U IPAKTUKYM JJIsl TpUKiIaqHoro Oakanaspuata / T. B.
MapteiaoBa, 1. B. ApramonoBa, E. b. 'ogynos. - M. : U3natenscTBo IOpaiit, 2015. - 393 ¢. - Cepus
: bakanasp. [Ipuxnagnoii kypce. ISBN 978-5-9916-4223-1.-137 k3.

2. I'muaka H.JI. O6mas xumus. M. Uaterpan-IIpecc, 2013.

3. Jlyneiiko, T.I'. Beenenue B o6mryto xumuto / T.I'. Jlyneiiko ; MuHHCTEpCTBO 00pa3oBaHUs
u Hayku Poccuiickoit ®enepannu, OenepaibHoe TOCYJapCTBEHHOE aBTOHOMHOE 00pa3oBaTebHOE
yUpEeXIeHUE BBICIIEro npodeccuonanbHoro oopaszoanus «HOxHbIN (enepanbHblii yHUBEpCUTET",
Xumuyeckuit QaxkynpTeT. — PocroB-na-Jlony : MWsnmatenbctBo FOxHoro ¢enepampHOro
yHuBepcurera, 2010. - 232 c¢. - Pexum gocrynma: mno nommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlomoIHUTeJbHAA JUTEpaTypa

1. MaprteinoBa, T. B. ®usnueckas xumus : yuebnoe nocobdbue / T. B. MapteiHoBa. - 2-¢ u3f.,
nepepad. u gon. — M. : MI'TY «MAMMWN», 2012. — 124 c. — 110 3. an.pec.

2. Opranundeckast xumust : yaeoHoe mocobue / H. B. 3bik, C. M. Pycakosa, 1. B. ApramoHoBa,
Tepexosa M. B. - M. : YH-T mammHocTpoenus, 2012. - 145 c.-25 3x3

3. MaprsinoBa, T. B. Ilpaktukym o Heopranuueckoi xumuu / T. B. MaptsiHoBa. - M. : VH-
T MAaIIMHOCTPOECHHUS, 2013. - 60 c.- 45 <)) pec. Pexum
nocryna:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MapreiHoBa, T. B. 3ammura MetamioB OoT Koppo3uu B aBTomoOuinectpoenun / T. B.
MaprteiHoBa. - M. : YH-T MammmHOCcTpoeHus, 2013. - 132 c.- 35 7k3

5. T'opuues, U. I'. Komuonanas xumust / U. I'. Topuues, T. B. MapteiaoBa, O. H. [TnaxortHas,
N. B. ApramonoBa. - M. : MI'TY «MAMM», 2010. - 73 c.- 30 ampec. Pexum nocryna:
http://lib.mami.ru/lib/content/elektronnyy-katalog

6. 3vix, H. B, T'onynos, E. b., ApramonoBa, . B. ®yHkunoHanbHbIe HaHOMATepUabl :
nostydenue u csoiictBa/ H. B. 3bik, E. b. 'onynos, 1. B. Apramonosa. - M. : YH-T MalmuHOCTpOEHUS,
2012. - 128 ¢.-90 7k3.

7. MapreiHoBa, T. B. 3aganus aist camocrostensHoi padotel / T. B. MapteiHOBa. - M. :
MI'TY «MAMM», 2010. - 120 c. — 230 sn.pec. Pexxum nocryna:
http://lib.mami.ru/lib/content/elektronnyy-katalog


http://biblioclub.ru/index.php?page=book&id=241121
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
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4.4  DnekTpoHHBbIE 00pa3oBaTe/ibHbIE pecypchl

[IpoBenenue 3aHsATUI U aTTecTalii BO3MOKHO B AUCTAaHIMOHHOM (hopMaTte ¢ MpUMEHEHUEM
CUCTeMBI AucTaHIHOHHOTO o0y4deHus yHuBepcuteta (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadenpoii AIeKTPOHHBIX 00pa3zoBaTesbHBIX pecypcoB (DOP) mo BceM pazzaenam mporpamMmsi:

Hassanue 0P Cchuika

XuMmus u pusndeckas

/lonli i ?id=
xinvust (1 cemectp) https://online.mospolytech.ru/course/view.php?id=809

Pazpaborannbiiit DOP Brmroyaer B ceOs: JICKIMOHHBIA M TMPAKTHUYECKHH MaTepual;
camocrosTeNnbHyI0 paboty (B Buae pedepara, PI'P, kypcoBoil pabOTBl WM MPOEKTA);
BUJICOMATEPHAIIBL; IPOMEKYTOUHBIN U UTOTOBBII TECTHI.

[Topsimox mpoBefeHMsT pabOT B TUCTAHIIMOHHOM (hOpMaTe yCTAaHABIMBACTCS OTACIbHBIMH
pacmnopsHDKeHUSMU TPOPEKTOpa 1o yueOHo# paboTe U/ Ui IEHTPOM y4eOHO-METOINYECKON paOdOThI.

Kaxnaprii  cTygeHT oOecliedeH HMHOUBUAYATbHBIM  HEOTPAHUYEHHBIM  JOCTYIIOM K
ANIEKTPOHHBIM OubMoTekam yausepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

CchlKa Ha JIEKTPOHHYIO OMOTNOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

45  JInueH3NOHHOE U CBODOIHO pacnpocTpaHsieMoe nporpamMMHoe
ob0ecmeueHue

1. MoitOduc — poccuiickas KoMIaHUS-pa3padOTUUK O€30MacCHBIX OPUCHBIX PELICHUH i
oOmieHuss M coBMecTHOM paboTbl ¢ gokymeHTamu (AnbrepHatuBa MS  Office)
https://myoffice.ru/

2. IInargpopma nanoCAD — »53T0 poccuiickas muargopMma A NPOEKTUPOBAHUS H
MOJIETTMPOBaHUS 00BEKTOB pa3uuHOM cioxkHocTH. [lognepxka popmaros *.dwg u IFC
Jenaer ee OTIMYHbIM pemieHueM s comemieHuss CAIIP- u BIM-texnonoruid.
@yHKIMOHAT IIaT(GOPMBI MOXKET ObITh PACIIUPEH C MOMOIIBIO CHEIUAIBHBIX MOJyJei
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOZEJIIMPOBAHUS «KOMIITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. [Iporpamma [uisi TETUIOTEXHUYECKUX U TUAPABIMYECKIX PACUETOB
https://valtec.ru/document/calculate/

5. Owmnaiin pacuetst ABOK-CO®T https://soft.abok.ru/help_desk/

4.6 CoBpemeHHbIe podeccHOHAIbHBIE 0a3bl JAHHBIX U MH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Poccuiickas HanmoHanbsHas oudnuoreka http://www.nlr.ru

OBbC «YHuBepcuterckas oubimoreka onain» https://biblioclub.ru/index.php

Hayunast snextponHas 6ubnmoreka http://wwwe.elibrary.ru

Poccwuiickas rocynapcTBenHas oubnmoreka http://ww.rsl.ru

O6pasosatenbHas miatrdopma FOPANT http://www.urait.ru

«TexaKcnepT» — CpaBOYHAsE CHCTEMa, MPEJOCTABIISIONIAs HOPMAaTUBHO-TEXHUYECKYIO,
HOPMaTUBHO-TIPaBOBYIO HH(OpManuio https://Texskcnepr.cailt/

7. HII «ABOK» — mnOMOUIHMK WHXEHEpa IO  OTOIUICHUIO, BEHTWIALNH,
KOHJMIIMOHUPOBAHUIO BO3[yXd, TEIUIOCHAOKEHUIO M CTPOMTENBHON TeTIo(pHU3UKe
https://www.abok.ru/

Sk wdE



https://online.mospolytech.ru/course/view.php?id=809
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://www.abok.ru/
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8. E-JIOCBE - OmnextpoHHbii skojior. HesaBucumas wuHpOpManusi O POCCHHCKHUX
opraHuzaisax, 0a3a HOPMATHBHBIX JOKYMEHTOB M 3aKOHOIATEIBbHBIX akTOB https://e-
ecolog.ru/

9. MUmxenepnas canrexunka VALTEC (karanor mnpoaykuud W HOpPMAaTHBHAs
JIoKyMeHTarus) https://valtec.ru/

o. MarepuanbHO-TEXHUYECKOE ol0ecneyeHue

Jnss  TmpoBeleHUs JIGKIMOHHBIX 3aHATHH  HMCIONB3YIOTCS —ayIWTOPHH, OCHAIICHHBIC
KOMIIbIOTEpAaMH, HMHTEPAKTUBHBIMU JOCKAaMH, MYJIbTHUMEAMWHBIMU HPOEKTOPaMU M HKPAHAMHU.
Aymutopun u naboparopun kadenpor «Xumbmnorex» IIK-411, IIK-433 oGopymoBaHbl
KOMIIBIOTEPHON ¥ IPOEKTHOU TEXHUKOM.

Jlnst mpoBeieHus 1abopaToOpHOTO MPAKTHKyMa Ha COBPEMEHHOM YPOBHE IPH BBITOJTHECHUU
1a00paTOPHBIX PAdOT MPEAYCMOTPEHO UCIOIb30BAHUE CIEIYIOIIEr0 000PYAOBaHUS:

. AKBaIUCTUILIATOP.

. AHaJIIUTHYECKHUE BECHL

. Texnuueckue Bechl.

. DIEKTPUYECKUH MOTYITPOBOTHUKOBBIN BBITIPSIMHUTEIb.

. MusnnmaMnepmerpsl.

CymuibHbIH mKag.

. @TopomIacToBbie KAIOPUMETPBHI.

. TepmomeTpsl.

. DIEKTPOIU3EPHL.

10. pH-meTp-roHOMETPEI.

11. Cnexrpodoromerp CP-56.

12. UK-Dypbe crieKTpOMETp ¢ TPECCOM PYYHBIM THAPABIUIECKHIM.
13. ®otomerp KPK-3-01 oroanekrpuyeckuii.

14. YcraHoBKa ¢ BpaIIalonUMCcs JUCKOBBIM diekTpoaom (BD/I-06).
15. Tlorpy»xHoit Tepmoctat-mpkynsatop LOIP LT-208 u repmoctat nupkyasiuuoHHsiii BT3-

©CONOUTA WN

16. ApromaTrueckuii TutpaTop TitroLine Alpha.

17. llotenumoctat Mapku |IPC PRO-M.

18. HoytOyk ¢ ycranoBinenusiMu cpeacteamu MS Office PowerPoint.
19. MynbTuMeAUNHHBINA TPOEKTOP C MEPEHOCHBIM SKPAHOM.

20. CnexTpomMeTp aToMHO-a0copOmonHbIil «KBAHT-2A%

21. BeITsDKHBIE IIKAQBL..

6. MeToanueckue peKOMeHIaIun

6.1 MerToauueckne peKOMEHAANUN Jisl TNPeENoAaBaTejisi MO OPraHU3alUMN
o0yueHust

6.1.1 TIIpemonaBaTens OpraHU3yeT MpPENoJaBaHUE JWCIHILUIMHBI B COOTBETCTBHH C
tpeboBanusMu «llonoxeHuss 00 opraHuzanud 00pa30OBaTENBHOTO TMpoiiecca B MOCKOBCKOM
MOJINTEXHHYECKOM YHUBEPCHTETE U €T0 (PriThaiax», yTBepkJIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha mepBOM 3aHIATHH IpeNoaBaTellb JOBOJHUT J0 CBEJACHHS CTYJICHTOB COJICp)KaHHE
paboueii nporpammsl aucuutuinHbl (PIL).

6.1.3 [IpenoxaBaTenb 0COOEHHO OOpaliacT BHUMaHUE CTYICHTOB Ha:


https://e-ecolog.ru/
https://e-ecolog.ru/
https://valtec.ru/
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— BHUIBI U (OPMBI MPOBEACHHS 3aHATUI MO TUCHUIUIMHE, BKIIIOYAs MOPSAJOK MPOBEACHUS
3aHATUM C TNPUMEHEHUEM TEXHOJOIMH JUCTAHUMOHHOINO OOY4E€HUS U CHUCTEMBI
nuctanionHoro ooydyenus ynusepeutera (CO Mockosckoro [Tonutexa);

— BHJIBI, COAEP)KAaHUE U TOPSIOK MPOBEACHUS TEKYILEro KOHTPOJII YCIHEBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— Qopmy, copepxaHue M TOPSJOK IHPOBEIEHUS MPOMEXKYTOUHOM aTTeCTalud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEACTB, IpeaycMoTpeHHbIM PIT/L.

6.1.4 IlpenionaBatenb JOBOJIUT IO CBEICHUS CTYACHTOB Ipa(uK BHIOJHEHUS YI€OHBIX padoT,

npeaycMoTpeHubix PITJI.

6.1.5 [IpenonaBatenb peKOMEHIYET CTyIEHTaM OCHOBHYIO M JOMOJHHUTEIBHYIO JTUTEPATYPY.

6.1.6 IIpenogaBarens nNperoCTaBisIeT MEPe]] IPOMEKYTOUHON aTTecTalel (3K3aMEeHOM WIIH
3a4€TOM) CIIMCOK BOIIPOCOB TSI OJTOTOBKH.

6.1.7 IlpenomaBaTenu, KOTOpPbHIE MPOBOMAT JEKIIMOHHBIE M TMPAKTUYECKHE (CEMHUHAPCKUE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IJIaH NMPAKTUYECKUX 3aHATUH, YTOOBI MCIIOJIB30BaTh €IUHYIO
cucreMy 0003HauYeHHUM, TEPMUHOB, OCHOBHBIX IMOHATUN AUCHUIIUHBI.

6.1.8 Ilpm mnOAroTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO TMEPEYHIO OOBSIBICHHBIX TEM
IIPEroiaBaTeNllo HeoOXOAUMO YTOYHHUTh IUIaH HX IMpoBeaeHus, cormacHo PIIJ[, mpomymats
(OpMYITHPOBKH U CO/IEpKaHUE y4EOHBIX BOIPOCOB, BBIHOCUMBIX Ha 0OCYKJCHHE, 03HAKOMHTHCS C
IIEpPEYHEM BOIIPOCOB I10 TEME CEMHHApA.

B xoxe cemmuHapa BO BCTYIMUTEIBFHOM CIIOBE PACKPBHITH MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEMHUHAPCKOI'0 3aHsTHS, ONPEACIUTh MOPSA0K €ro MPOBEAEHUS, BpeMsl Ha OOCYKIEHHE KaKJIOro
yuebHoro Bompoca. Mcrnonbp3oBaTe (POHTAIBHBIA OMPOC JaBas BO3MOXXHOCTh BBICTYIHTH BCEM
CTY/IEHTaM, IPUCYTCTBYIOILUM HA 3aHATHH.

B 3aximounTenbHON 9acTH CEMHUHAPCKOTO 3aHSTHS CIEIYET MOJBECTH MTOTHU: JaTh OICHKY
BBICTYIIJICHUH KaXI0T0 CTYJIeHTa ¥ y4eOHOH rpynibl B Lel0M. PacKpbITh OJI0KUTENbHbIE CTOPOHbI
M HEJIOCTATKU MPOBEACHHOTO CEMHHAPCKOTOo 3aHATHs. OTBETUTH Ha BOIPOCH CTYJICHTOB. Brioath
3aJJaHus U1 CAMOCTOSITENIbHONW pabOThI IO MOJATOTOBKE K CIIEAYIOLIEMY 3aHSTHIO.

6.1.9 [lenecooOpa3Ho B X0/Ie 3alTUTHI pedepaToB, JIAOOPATOPHBIX PabOT, KypCOBBIX pabOT U
IIPOEKTOB 3a/1aBaTh BHICTYNAIOUIUM M ayJUTOPUU JOMOJIHUTEIbHBIE M YTOYHSIOLIME BOIPOCH C
LIEJIbI0 BBISICHEHUS UX MO3ULIUHI IO CYIIECTBY 00CYK/1aeMbIX TPOOIIEM.

Bo3MoxHO mpoBeieHue 3aHATUH U aTTecTaluil B IUCTAaHIIMOHHOM (opMaTe C MPUMEHEHUEM
CHCTEMbI AUCTaHIIMOHHOTO 00yueHus: ynusepcutera (CO Mockosckoro ITonmutexa).

6.1.10 TIlopsinmok mnpoBeneHUss padOT B AWCTAHIMOHHOM (opMmare YCTaHABIMBAETCS
OTJENbHBIMU PACIOPSHKEHUSMHU TPOPEKTOpa MO YydeOHOM paboTe H/MIM LEHTpOM Yy4eOHOo-
METOANYECKON paboTHI.

6.2 Meroanueckue yKa3aHus AJIs1 00yJYAIOIIUXCS M0 OCBOSHH IO U CHUTLTHHBI

6.2.1 CtyneHTy HEOOXOAMMO COCTAaBUTH sl ceOsi TpaduK BBITOJHEHHS Y4eOHBIX PadorT,
npenycmorpeHHbix PIIJ] ¢ yuérom TtpebGoBaHMI ApYyrux AUCHUIUIMH, H3YY4ae€MBIX B TEKYIIEM
CEMECTPE.

6.2.2 Tlpu mpoBeneHUH 3aHATHH W TPOIEIyp TEKYIIeH W MPOMEXKYTOYHOH aTTEeCTAIlUU C
UCIOJIb30BAHUEM MHCTPYMEHTOB HH(MOpPMAIMOHHONH 00pa3oBaTEeNbHON Cpeabl TUCTAHIIMOHHOTO
obpazoBanus yauBepcutera (CO Mockosckoro Ilonmrexa), kak BO BpeMsi KOHTAKTHON pabOTHI €
nperojiaBaTeNieM, TaKk W BO BpeMsl CaMOCTOSTENbHOM pabOThl CTYAEHT MJOJDKEH OOEeCIeyHTh
TEXHUYECKYI0O BO3MOXXHOCTh JUCTAHIIMOHHOTO TOAKIIOYEHHUS] K CHUCTEMaM JTUCTaHIIMOHHOTO
oOyyenus. IIpu OTCYTCTBMM TakOH BO3MOXKHOCTH OOCYAMTH CHUTYallMI0 C IIperojaBaTeseM
JIACITUTUTIHEI.

6.2.3 K mpomMexyTOYHOM aTTecTalliy JOIMyCKAITCS TOJHKO OOYYarOIINecs, BHITIOTHHBIIIHAE
BCE€ BHJIBI yU4e€OHOM pabOTHI, TPeayCMOTPEHHBIC paboueii mporpammoit nucturuiiab (PTI).
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7. DoH/1 OLIEHOYHBIX CPEACTB

7.1  Meroabl KOHTPOJIS M OLIECHMBAHMS Pe3YJIbTATOB 00y4eHH s

B npornecce 00ydeHus: B TEUEHUE CEMECTPa MCIOJIb3YIOTCS OLCHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHBIX aTTecTanuid. I[IpuMeHstoTes clienyromue oreHOYHbIe
CpeAcTBa: KOHTPOJIbHBIE pabOTHI, TECTHI, 3aLIUTA JTA0OPATOPHBIX paboT, 3a4eT.

OOyyeHne mo aucCHMIUIMHE «XWMUS» HalpaBlIeHO Ha (HOPMHPOBAHHE y OOYUYArOIIUXCS
CHEAYIOIIMX KOMIIETCHLINM:

I/IHlII/IKaTOpr JOCTHIKCHUSA
KOMIIETCHIIU N

NOIIK-3.7. leMmoHCTpUPYET
NOHUMAaHHE XUMUYECKUX
IPOIIECCOB

Koa u HauMeHoOBaHHe KOMIIeTeHIIUH

OIIK-3. Ciocob6eH nNpUMEeHITh COOTBETCTBYIOIINMA (PU3UKO-
MaTeMaTHYECKUN anmapaT, METO/bl aHAJIN3a U MOACITUPOBAHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTAILHOT'O UCCIICIOBAHUS TIPU
penieHnn MpodecCHOHABLHBIX 3a1a4

7.2 IlIkaja 1 KPUTEPHUHU OLEHNBAHNSI Pe3yJIbTATOB 00yUYeHUsI

[TpomexyTouHas aTTectanus o0ydaronuxcs B popme 3K3aMeHa MPOBOIUTCS 110 pe3yIbTaTaM
BBITIOJIHEHUS] BCEX BHJOB YYEOHOH pPa0OTHI, MPEIyCMOTPEHHBIX YUEOHBIM IUIAHOM IO JAaHHOH
JUCHUILIMHE (MOJYJIIO0), IPU 3TOM YUUTBIBAIOTCS PE3YJbTAThl TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH B
TeyeHne cemecTpa. OleHKa CTENeHH IOCTIKEHHUS OOy4YaloUIMMUCS IUIAHUPYEMBIX DPE3yIbTaTOB
oOyueHuss MO AMCUUIUIMHE (MOAYNIIO) MPOBOJAUTCS IMpernojaBaTelieM, BEAyLIUM 3aHATHSA 110
JTUCHUILTMHE (MOIYJII0) METOIOM SKCIEepTHOM olleHkH. [1o uToram mpoMexyTouHOM arTecTaluu 1o
JUCLUILIMHE (MOAYIIIO) BHICTABIISIETCS OLIEHKA «OTIMYHOY, «XOPOIIO», «YIOBIETBOPUTEIHHO» WU
«HEYJIOBIIETBOPUTEILHOY.

K npomexyToyHOH aTTecTalyy JOIMYCKAIOTCS TOJIBKO CTYACHTHI, BBIIIOJIHMBIINE BCE BHJIBI
y4eOHOI1 paboThl, MPeTyCMOTPEHHbIE pabodel MPOorpaMMoi 1o JUCHUIUTMHE « XUMHUS» (BBIOIHEHBI
Ha TMPaKTHUECKUX 3aHATHSAX M 3allUIIEHbl BCE pacueTHbIe paboThl, IPEyCMOTPEHHbIE paboueit
IIPOrpaMMOii, BHIIIOJIHEHBI U B CPOK CAAaHbI JOMAIIHHUE 3a/1aHus).

IxaJa oueHUBaHUS Onncanmne

BrimonHeHs! Bce BUbI y4eOHOM paboThl, IPEAyCMOTPEHHBIE YUEOHBIM
wiaHoM. CTyIeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHMI,
HaBBIKOB IPHUBEJIECHHBIX B TaOnMIax TOKa3aTenel, Oomnepupyer
nproOpEeTeHHBIMU 3HAHUSMH, YMEHUSIMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTYallMsIX TOBBIIICHHOW CIOXHOCTH. [Ipm 3TOM MOryT OBITH
JIOMYIIIEHbl HEe3HAuUTeNbHbIE OLIMOKHM, HETOYHOCTH, 3aTPYIHECHHMS.
Crynent MOJIHOCTBIO oOnagaer 0a30BbIMU 3HAHUSAMU
(byHIaMEHTAIBHBIX PA3/IeNIOB AUCHUILUIMHBI B 00BbeMe, HEOOXOJMMOM
JUIS ~ OCBOCHHMS  XHMHYECKHX  OCHOB B DKOJOTHH U
PUPOJIOTIONB30BAHNM; TIOJTHOCTHIO BIIAJICET METOIaMH XUMHUYECKOTO
aHaM3a, U COBPEMEHHBIMH METOJAMU KOJIUYECTBEHHOH 00paboTKH
nH(pOpMaLINH.

CryneHt obsagaet 6a30BbIMH 3HAHUSAMU (PYHAAMEHTAIBHBIX Pa3/IeoB
JUCLUIUIMHBL B 00beMe, HeOOXOJUMOM ISl OCBOCHUS XMMHUYECKHX
«XOPOILO» OCHOB; BJIQJICET METO/IaMH XUMHYECKOT0 aHAJIN3a, U COBPEMEHHBIMU
METOJaMHU KOJMYECTBEHHOI 00paboTKu MH(OpMALIUH.

«OTJIIMYHO»
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HIxaJa oneHUBaHUS Onuncanne

CryneHt YaCTUYHO obnamaer 0a30BBIMU 3HaAHUSMU
(byHIaMEHTAILHBIX PA3JICNIOB JUCIUILUIMHBI B 00BeMe, HEOOXOMMOM
JUIE ~ OCBOCHHMS  XHMHUYECKMX  OCHOB B DJKOJOTHH |
NPUPOJIONIONIB30BAHNN; YaCTHYHO BJAJIECT METOJAaMH XHMHUYECKOTO
aHanm3a, u COBPEMEHHBIMH METOAAMHU

KOJIMYECTBEHHOHN 00paboTKH HH(OPMALIUH.

He BoimonHeH oauH wiau  Oojiee  BHUJIOB  ydeOHOH  paboTHI,
NPEIYCMOTPEHHBIX y4eOHbIM I1aHOM. CTYAEHT JEMOHCTPHPYET
HETOJIHOE COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB IIPUBEICHHBIM B
Ta0JIMIaXx IOKa3aTeJei, MJOMYCKAIOTCS 3HAYMTEIbHBIC OIIUOKH,
«HEYJIOBJICTBOPUTEIIHLHO)» | MPOSIBISIETC OTCYTCTBUE 3HAHWI, yMEHUH, HABBIKOB IO psAy
MoKa3aTesei, CTY/ICHT UCTIBITHIBACT 3HAYUTEIBHbIC 3aTPYIHCHUS TIPU
OTICPUPOBAHUY 3HAHUSAMHM U YMEHHUSMH IPH WX MEPEHOCE HA HOBBIC
cutyauuu. CrygeHT He  crnoco0eH  peanu3oBaTb  JaHHYIO
KOMIICTEHITHIO.

«YOOBJICTBOPUTCIIBHO»

7.3  OueHoYHbIE CpPeICTBA

7.3.1. Texyumii KOHTPOJIb

Bonpoch! 1Jist IOATOTOBKHM K 3K3aMeHYy CTY/IeHTaM 0 JMCHUIIHHEe « XUMHSD).

1. Ilpeamer, 3agauun U MeToAbl XUMHUU. OCHOBHBIE MOJOXEHUS AaTOMHO-MOJIEKYJISPHON
teopun. IlOHATUSA: XUMUYECKHIl 3JEMEHT, aroM, MoJieKyna. OTHOCUTENbHbIE aTOMHbBIE H
MOJIEKYJISIpHBIE Macchl. [’ paMM-aToM, MOJIb BelleCTBa.

2. OCHOBHBIC 3aKOHBI XMMHHU: 3aKOH COXpPAHEHHs MacChl BEIIECTB, 3aKOH IMOCTOSTHCTBA
COCTaBa XMMMUYECKHX COEAMHEHHH, Ta30BblE 3aKOHbl. XHMHWUYECKHH OKBUBAJIIEHT M 3aKOH
SKBUBAJICHTOB JlanbTOHA.

3. Krnaccel HeopraHMYeCKHUX COEIMHEHMH; OKCHbI, KHCIOTbI, OCHOBaHMs, COJH, HX
MoJIy4yeHue, PU3nyecKkue 1 XuUMUYECKHE CBONCTBA.

4. CoBpeMeHHOE IpeiacTaBieHHME O CcTpoeHuH aroma. CocTraB aTOMHBIX SJIEp.
KopnyckyisipHO-BOIHOBOM Jyaiin3M MUKpodacTull. Y paBHeHue [le bpoiurs.

5. Ypasnenue lllpeaunrepa. KBantoBo-mexaHuueckass Mojeiab aroMma. KBaHTOBBIe uncia,
THUIIBI 3JIEKTPOHHBIX opoutaneil. [Ipuniun Heonpenenennoctu Ieizeitnoepra.

6. Ilpunuun Ilaynu. OrmpeneneHue 5>I€KTPOHHONH €MKOCTH YpPOBHEH, MOIypOBHEH U
op6uTtaneii. [Ipasmio ['yuna.

7. ITopsinok 3amosiHeHHs oaAypoBHEH anekTpoHami. [IpaBuna KineukoBckoro, 3neKTpoHHbIE
U 3JIeKTpoHOTpaduyeckue GopMyIbl.

8. Ilepuoamnueckuii 3akoH u mnepuoamdeckas cucrema (.M. MenneneeBa. CrpykTypa
MIEpUONYECKON cucTeMsl. [lepronpl, rpymnmnsl, NOArpynmnsl. 3aKk0H Mo3in. DJIEKTPOHHBIE aHAJIOTH.
S-; p-; d- u f- aIeMeHTHI.

9. Ilepuoanmyeckn M3MEHSIOIIMECS CBOWCTBA DIIEMEHTOB: SHEPTHsl WMOHW3AIUH, DHEPTHUS
CPOACTBA U NIEKTPOJIN3, MEKTPOOTPULATEILHOCTD YIEMEHTOB.

10. Ipupoaa xumMuueckoit cBa3u. OCHOBHBIE BUJIbI U XapaKTEPUCTHUKU XUMHUECKON CBSI3H.

11. KoBanenTHas cBsi3b. CrIOCOOBI OMMCAaHUS KOBAJICHTHOM CBSI3U: METO/I BaJICHTHBIX CBsI3€i
(MBC) u meron Monekymsipabix opoutaneir (MMO).

12. OcnoBuble nonoxxenust MBC. TIoHsTHE O KOBaJEHTHOCTH 3JIEMEHTOB U BO30YKJICHHBIX
COCTOSTHUSIX aTOMOB.

13. CsaoiicTBa KOBaJeHTHOW cBsA3H. IlOJNIIPHOCTH CBS3M M CTENEHb OKUCIeHUs. VoHHas
XUMHMYECKas CBA3b.

14. HanpaBieHHOCTh KOBAJICHTHOM CBSI3U: G- U M-CBSI3b, MOHATUE O THOPUIM3ALIUH.
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15. Xumudeckas CBsI3b C TOUKHU 3PEHHsI METO/Ia MOJICKYJISIpHBIX opouTaneid. PacnpeneneHue
MOJIEKYJISIPHBIX OpOuTaNeld Mo »HeprusiM. DHepreTHYeckas IuarpaMma U ONpelesieHHe MOpsIKa
CBSI3U.

16. DnemMeHTHl TEpMOIMHAMHMKM ¥  TEPMOXMMHH. | 3aKOH  TEPMOAMHAMUKHU.
TepMmonunamMuyeckue mapameTpbl M (YHKIHUHU COCTOSHUS CHCTEMbl; BHYTPEHHSISI SHEprus u
SHTAJIBIIMSL.

17. Tepmoxumus. 3akoH ['ecca. CrmenctBus u3 3akoHa ['ecca. DHTanmbnus 00pa3oBaHUS
XMMHAYECKHX BeecTB. PacueT sHepreTndecknx 3pPeKToB XUMUIECKUX PEAKIIHA.

18. Xumunueckoe cpoactso. Il 3akon TepmoguHamMuku. [lorstue o6 suTporuu. 3meHnenune
SHTPOINY MPU XUMHUECKUX Ipolieccax u Ga3oBbIX nmepexonax.l9.

Oueprusa ['m60ca u ee U3MEeHEHNE B XMMHUYECKUX Tporieccax. HanmpaBneHHOCTh XUMHUYECKHX
npoueccoB. TepMOXUMHUECKUE YPABHEHUS U IIPAKTUUECKHUE PACUETHI IO HUM.

20. Xumnueckas kuHeTuka. CKOpOCTh XUMUYECKUX peaklHii U GaKkTOphl, HA Hee BIUSIOLIUE.
I'oMoreHHbIe U reTepOreHHbIE PEAKIIUH.

21. BriiusiHUE KOHIIEHTPAIMK PEarupyroINX BEIIECTB Ha CKOPOCTh PEaKIUu. 3aKOH JeHCTBUS
Macc, KOHCTaHTa CKOPOCTH PEaKIUH.

22. BausiHMe TeMIlepaTypbl Ha CKOpOCTh xuMmHuueckoi peakuuu. [Ipasuno Bant-I'oddoda,
ypaBHEHUE AppeHunyca. DHEprus akTUBALUU XUMHUYECKON peaklnu.

23. XuMHuueckoe paBHOBECHE B TOMOT€HHBIX cucTemMax. KoHcTanTa paBHOBecHs. Y CKOpEHHE
FOMOTE€HHBIX XUMUYECKHX peakuuid. [ OMOTeHHBIN KaTains.

24, XuMHUYeCKOe PaBHOBECHE B TE€TEPOTCHHBIX CUCTEMaX. | eTeporeHHbIi KaTtaius.

25. ®@akTopsl, BIUIOMNE Ha XUMIUIecKkoe paBHoBecue. [Ipunimmn Jle-1larense.

26. PactBopsl. OO0111E TOHATHS O PAaCTBOPAX M JUCHEPCHBIX CHCTEMAX.

27. PacTBOprMOCTH BeriecTB. VI3MeHeHHe YHTAIBIINN B SHTPOITUH MTPH PACTBOPEHHH.

28. KomuuecTBeHHasi XapakTepuCTUKa pacTBOPOB. CrocoObl BhIpAKEHHsI KOHIEHTPALUU
pacTBOpOB.

29. PacTBOpBI HEANEKTPOIUTOB U IEKTPOIUTOB. CHIIbHBIE U Cl1a0ble AIEKTPOIMTHL.

30. Cnabwie snexTponuThl. KOHCTaHTa MUCCOIMALMU M CTEMEHb TUCCOIMALNHU CIa0bIx
JIEKTPOJIUTOB.

31. Bona kak cnaOslif anekTponut. MloHHOe npou3BeieHre Boibl. BomopoiHblii mokas3areb.
IloHsATHE O KUCIOTHO-OCHOBHBIX MHAMKATOPAX.

32. IlpousBenenue pactBopuMoct. [ uaposms coneil. AMQOTEpHBIE JICKTPOITUTHI.

33. OkucauTenbHO-BoccTaHOBUTENbHBIE peakiinu (OBP). Buast OBP.

34. CrernieHb OKUCIIEHUS U METOJIBI ee pacueTa. OCHOBHBIC OKHCIIUTEIH U BOCCTAHOBHUTEIH.

35. Meronuka COCTaBIE€HUS YPAaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUH.
Merton snekTpoHHOT0 6ananca. MoOHHO-3JEKTPOHHBIN METO/ (METO/] TIOJIYPEaKIInii).

36. Brusiaue cpezpl Ha npotekanue OBP.

37. DnexTpoanbie MoTeHIHa b, CTpoeHHe JBOWHOTO YJIEKTPUIECKOTO CIIOSI.

38. M3mepenue 5JIEKTPOAHBIX MOTeHUUANoB. CTaHAAPTHBIM BOJOPOIHBINA 3JIEKTPOI U
BOJIOPOJIHAS IIKAJIa MOTEHIIMAIOB. Psi1 HanpsKEeHN METAJNIOB M €r0 CBOMCTRBA.

39. lNanpBanunueckue neMeHTsl (I'9). AkkymynsaTopsl. TOIIMBHBIE SJIEMEHTBHI.

40. TMMonspuzanus 1 nepeHanpspkenue [0,

41. Onextponu3. [locrnenoBaTenbHOCTD 3JIEKTPOIHBIX IPOLIECCOB. BTopuuHbIe poreccs npu
AJIEeKTpoIn3e. SIBlieHne epeHanpsKEHUs.

42. DNEKTpONN3 ¢ HEPACTBOPUMBIM U PACTBOPHUMBIM aHOIAMH.

43. KonnuecTBeHHBIE COOTHOIICHUS IIPU dJIeKTpon3e. 3akoHbl Papases. Beixos 1o Toky.

44. Koppo3sus MeTauioB. Buasl kKoppo3uu.

45. Xumuueckas Koppo3us. MexaHu3M 00pa30BaHUsl MOBEPXHOCTHBIX IUIEHOK. OreHKa
CKOPOCTH KOPPO3HH.

46. DneKTpOXUMHUYECKask KOPPO3Hsl, MEXaHNU3M H YCIIOBHS €€ MPOTEKAHMSL.

47. CiocoObI 3aIIUTHl METAJUIOB OT KOPPO3HUHU.
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48. Metayuel. Pactipoctpanenne u popMbl HaXO0KICHHUSI METAJUIOB B Tipupoze. V3BieueHune
MeTaiioB U3 pyA. OCHOBHBIE CIOCOOBI BOCCTAaHOBIEHUS MeTajuioB. [lomyueHue 4YHMCTBIX U
CBEPXYMCTHIX METAJJIOB.

49. Merannnueckass XMMUYECKas CBsA3b. Poib MeTalUIMUeCKOW CBS3M B (OPMHUPOBAHUH
(bU3MYECKUX U XUMHUYECKUX CBOMCTB METAJIJIOB.

50. XuMmuyeckre CBOICTBa MeTaJIOB. B3anmoneicTBHE METa/UIOB C BOJOM, KHUCIOTaMH,
1IeJI0YaMH, COJISIMU.

51. d-anemenThl. OCOOCHHOCTH CTPOCHUS, (PU3NUECKHE U XUMHYECKUE CBOiicTBa. KucinoTHO-
OCHOBHBIE U OKUCIIUTEIBHO- BOCCTAHOBUTEIIBHBIE CBOMCTBA.

52. Merammyeckue crijiaBbl. DU3NKO-XUMHUYECKUA aHATTN3 CIIIIABOB.

53. KommekcHsie COEIMHEHUS d-351EMEHTOB. Housl d-31emMeHTOB KakK
KOMILIEKCOOOpa3oBareia. AHUOHHBIC, KATUOHHBIE M HEUTPaJbHBIC KOMIUICKCHL. THIBI CBsi3ed B
KOMIUIEKCHBIX coelMHeHMIX. KOHCTaHTa HeCTOMKOCTH.

54. Opranuueckue coeAMHeHUs. Teopus cTpoeHus: OpraHnyecKux coeuHeHui bytieposa.

55. ®ynkuKoHanbHbIe rpymbl. Kiiaccel opraHnueckux COeAUHEHUI.

56. IMomumepsl. CriocoOBI OTYYESHHUS TTOTUMEPOB: TTIOIUMEPHU3ALNS M TOTUKOHICHCAIHSL.

57. ®U3UKO-XUMUYECKHE CBONCTBA TIOJUMEPOB.

58. O6nacTu NpUMEHEHHUS TIOJIMMEPOB.

Bonpoch! AJist NOATOTOBKH K 3K3aMeHY CTY/IeHTaM M0 JMCHHUIIIMHEe «XHMUS»

1. BonnoBas ¢QyHkuus. OnekTpoHHoe o0jako u opOutans. KBaHTOBbIE umcna, UX
B3aUMOCBSI3b

2. 'maBHOE KBAaHTOBOE YHCIIO. DHepreTudeckue ypoBHU. OpOuTaibHOE KBAaHTOBOE YHUCIIO.
[TonypoBuu. ®opma s- u p- opobuTanei.

3. MaruuTHOe KBaHTOBOe 4mcio. KonudecTBo opbutasneir B s-, p-, d- u f- momypoBHsX,
B3alMHasi OpPUEHTALUsI aTOMHBIX OpOUTasei.

4. CnuHOBOE KBaHTOBOE YHUCIIO. MaKCHMaJbHOE YHCIO DHJIEKTPOHOB Ha OpOUTAIAX,
MOIYPOBHSX U YPOBHSX.

5. [IpyHIMI ¥ MOCNIEA0BATENBLHOCTD 3aM0JIHEHHS SJIEKTPOHAMHU SHEPreTUYECKUX YPOBHEH U
MOypOBHEN B MHOTO3JIEKTPOHHBIX aTOMaX.

6. MakcuMabHOE YHCII0 SJIEKTPOHOB Ha OPOUTANISX, TOYPOBHSX U YPOBHSIX.

7. IlpaBuino [Taynu u npasuino ['yaaa (mpuMepsl IpUMEHEHNS ).

8. DneMeHTapHbIE YaCTUIIBL: AJIEKTPOH, TPOTOH M HEMTpoH. VX 3apsa n macca.

9. Bapsn sapa ¥ MOPSAKOBEIM HOMEp AJIEMEHTA B IEPUOANIECKON cucTeMe. MaccoBoe 4rcIo,
aTOMHas Macca 3jeMeHTa. M30Tomnsl.

10. IMepuommyeckuii 3akon J[.M.MeneneeBa u mepuonyeckas CUCTEMa dJIEMEHTOB C TOUKH
3pEHMsI CTPOEHUS AIIEKTPOHHON 000510ukK aToMOB. CoBpeMeHHass (OpPMYJIHPOBKA MEPUOJUUECKOTO
3aKOHa.

11. Ilepmoauueckas cucreMa djieMeHTOB. [lepuoasl M rpynmsl 31eMeHTOB. [IpuumHa
MEPUONYECKOI0 U3MEHEHHUS CBOMCTB 3JIEMEHTOB.

12. Paguyc aroma, sHEpPTusi HMOHU3ALUH, CPOJCTBO K AIIEKTPOHY, DIEKTPOOTPULIATENEHOCTh
(20). U3menenne 3TUX apaMeTpoB IO TIEPHOJIaM U TPYIIaM MEPHOTAIECKON CUCTEMBI.

13. OcHoOBHBIE XapaKTEPUCTHUKH XUMHUYECKOW CBS3U (AJMHA CBSI3U, HSHEPIUs CBs3H,
MOJIIPHOCTD CBSA3H). BaneHTHbIE YIIIbI.

14. iameHeHNE NOTEHIIMAIIBHONW SHEPTHH CUCTEMBI IPU CONMKEHHUH JIBYX aTOMOB BOJIOPO/IA.
JlnuHa 1 SHEprust CBSI3M B MOJIEKYJe BOAOpojaa. V3MeHeHHe SHepruy CUCTEMBI NMPH 00pa3oBaHUU
XUMHYECKOHN CBSI3H.

15. Mexanu3m o0pa3oBaHMsI KOBaJEHTHOW cBsA3H. OOmIast nmapa 31ekTpoHoB. KoBaneHTHOCTh
atoMoB. KoBaneHTHass HenonsipHass W ToysgpHas cBs3b  (mpumepsl). Hackblmaemocts u
HaIPaBJIEHHOCTh KOBAJIEHTHOMN CBSI3H.

16. Mexanu3m 0o0pa3oBaHUs HEMOJISIPHONW M TOJSIPHOM KOBAJICHTHOW CBSI3W Ha TNpUMEpe
monekyn C12 u HCI.
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17. 6- u m -cBsi3u. [IpocThie U KpaTHBIE CBSI3U Ha IPUMEPE MOJIEKYJIbI a30Ta.

18. Mexanu3m oOpa3zoBanus HOHHOM cBs3u. [IpaBuio okrera. oHHas CBSA3b Kak MpeenbHbII
Clly4all KOBAJICHTHOM MOJISIpHOM CBsi3U. CTeNeHb MOHHOCTH XMMHYECKOM CBSI3U M BIUSHUE HA Hee A
90 B3aMMOJEHCTBYIOLIUX ATOMOB.

19. BaieHTHOCTh aTOMOB B OCHOBHOM H BO30YKJICHHOM COCTOSTHUH. | MOpuHBIe OpOUTaH,
ux opma. Turmsl ruOGpuUAM3aLUL: Sp, Sp° , SP° U pacronokeHne opouTaleli B IPOCTPAHCTBE.

20. Banentnsie yriwl. IIpocTpanctBeHHas ¢dopma MoJieKys. JIuHeWHble, YIJIOBbIE U
NUpaMUaIbHBIE MOJIEKYIIbl. CXeMbl IepeKphIBaHNs BAJICHTHBIX OpOHUTANIEH B 3TUX MOJIEKYJIax.

21. JlunonabHBIH MOMEHT. JIMIOIBHBIA MOMEHT XMMHUYECKON CBS3U M MOJICKYJ CJIIOXHOTO
BEIIIECTBA.

22. Ilonsarus "cucrema", "¢daza", "komnoneHnt" (onpeneneHus). loMOreHHBbIE U TETEPOTCHHBIC
peaxkuuu (IpuMepsI).

23. Duepretndeckue dHPEeKThl XUMHUUECKUX peaKIHid. DK30- U SHJO0TEPMHUECKHE PEaKIuu
(mpumepsl). DHTaNBNUA. 3aKOH ['ecca U claencTBUSI U3 HETO.

26. [Ipumenenue ciencTBUi U3 3akoHa ['ecca i pacueTa SHTANBINUN XUMUYECKUX PEaKIU.
CrangapTHble yClIOBUS. DHTAJIbIIN 00pa30BaHUs CII0KHOI'O BEIIECTBA.

27. CpenHsis W UCTHHHAs CKOPOCTh XHMHMYECKOH peakuuu. BiusHuEe KOHIIEHTpaluu
pearupyrouux BEeIecTB Ha CKOPOCTh XUMUYECKON peaKIy. 3aKOH JEHCTBYIOIINX MacC.

28. I'oMoreHHble XUMHUYECKHE peakiuu (mpumepsl). BiusHue Ha CKOPOCTh TOMOTEHHOU
peakiuy KOHIEHTPAlMU Pearupyroux BelecTB. 3aKoH AeicTByomux macc. Koncranrta ckopoctu
pEaKInu.

29. BausHue TemmepaTyphl Ha CKOPOCTh XUMHUYECKOW peakiuu. AKTUBHBIE MOJIEKYIIbI,
9Heprusi aktuBanuu. [IpuynHa 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKON pEeakiuu OT TeMIepaTyphl.
VYpasuenue Bant-I'odda, Temmeparyphslit koahduiment.

30. I'ereporennsie peakiuu (mpumepsl). CKOPOCTh TE€TEPOreHHON PEaKIuy, BIMSHIE Ha Hee
mud¢y3un U ToBepXHOCTH paszzaena ¢a3. KoHcTanTa paBHOBecHs 17 TeTepOreHHON peakiuu. 31.
Karanu3z wu katanuzatopel. KaTann3 TOMOTreHHBIM W TE€TEPOTCHHBINA, MOJOXHUTEIbHBIM U
OTpULIATENBbHBIA. MeXaHu3M JeHCTBHs KaTaau3aTtopoB. [Ipumepbl nmpuMeHEeHus KaTaJlu3aTOpOB B
IIPOMBIIUIEHHOCTH.

32. HeoOpatumble u oOpaTuMble peakuuu (mpumepbl). XHUMHYECKOE pPaBHOBECHE B
TOMOTEHHBIX M T€TEPOTeHHBIX cucTeMax. KoHcTaHTa paBHOBECHSI.

33. IlpaBuno Jle-lllatenbe W mHpHMEHEHHE €ro K pPaBHOBECHBIM cHcTeMaM. BiusHue
TEeMIepaTyphl, JaBJICHUS W KOHIEHTPAIMH pPEearupyrollnx BEIIeCTB Ha MOJOKEHHE pPaBHOBECHS.
IIpumepsr.

34. BnusHHe Temmeparypbl, JaBlIIEHUS W KOHIICHTPALMU pEarupyloliux BEmeCTB Ha
nojioxkeHue paBHoBecus. IIpumepbl. BpiGop onTUMabHBIX YCIOBHHM NpPOBENEHHS XMMHUYECKHUX
peakiuii Ha npuMepe cuHTe3a ammuaka: N2 + 3Hz2 «>2NH3z; AHx.p.<0.

35. PactBopel. CriocoOBI BBIPaKEHHUS COCTaBa PAcTBOPOB (MaccoBasl JIOJIS, MOJIIpHAs M
HOpMaJlbHasi KOHIIEHTpaLuu, TUTP). HacklleHHble, HEHACHIIIEHHBIE U TEePECHIIIEHHbIE PACTBOPHI.
[Iepexpucrammsanms.

36. TemnoBbie 3(deKThl MpH pPaCTBOPEHUH KPUCTAJUIMYECKOTO BEIIECTBA B JKHUIKOCTH.
ConpBatanys ¥ ruapaTalys. DHTAIbIUS PacTBOPeHUs. BinsHue temneparypsl Ha pacTBOPUMOCTh
KPUCTAJUTMIECKOTO BEIIECTBA B )KUIKOCTH.

37. PacTBOpUMOCTH Ta30B B KHUJAKOCTH. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B B JKUIKOCTH OT
naBieHus (3akoH ['enpu) m Ttemmeparypol. [lpumenenne mnpasuna Jle-lllarense k mnpoueccy
pacTBOpEHUs ra3a B )KUAKOCTH.

38. DIEKTPONUTHI U HEDIEKTPOIUTHL. Teopus dMEeKTPONIUTHIECKOH nuccormanui. CTerneHp
(or) m koHCTaHTa (KAMC.) auccouuanuu. DakTopsl Baustomue Ha o U Kauc.? CHiIbHBIE U Cladble
AJIEKTPOJIUTHI (TIPUMEPHI).
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39. Jluccoumanms 3meKkTponuToB. CTyleH4YaTas TUCCOIMAIUs KHCIOT M OcHOBaHui. Ha
npumepax auccoruanuu Gocdopuoit kuciaorel (HsPOs) m runpoxcuma xobanmsra (II) Co(OH)..
KoHcTaHTa 371€KTpONUTHYECKON JUCCOLUALIUH.

40. 3akoH pazdasnenus OcTBanabaa s c1aboro OMHAPHOTO JIEKTpoHTa (BBIBOM). Briinsaue
KOHIICHTPALIMU PAaCTBOPA CJIA0OT0 3JIEKTPOJIUTA HA CTENICHb ANEKTPOIUTUYECKOMN TUCCOIMAIINY.

41. VloHoOOMEHHBIC peakIuu ¢ 00pa30BaHHEM OCaJlKa, Ta3a, C1aboro 3JEKTPOIUTA WIH
KOMILIEKCHOTO MOHA (TIPUMEPHI).

42. TlpowsBeneHHE PaCTBOPUMOCTH M MPUMEHEHHE €ro JJisi BBIYUCIICHUS KOHIICHTPAIUU
HACBIIIEHHOTO pacTBOpa U BO3MOKHOCTH BBINIAJICHUS OCa/IKa U3 pacTBOpA.

43. DnexTponuTHUecKas nucconuanus Bojbl. KoHcranta nucconumanmu Bonsl. MoHHOE
npousBeieHre Boabl. Bogoponnslii mokaszarens (pH) pacTBopos.

44, KonueHTpalusi HOHOB BOJOPOJa U MOHOB THJIPOKCUIA B HEHUTPAJIbHBIX, KUCIBIX U
mesoYHbIX pacTBopax. Ilokaszarens pH u ero 3HaueHue B 3TUX pacTBopax.

45. Twunmpomus conedt. Crynenuarbiii rugposus. W3menennme pH mnpu  rugposnuse.
HeoOpatumpblit rugponus.

46. Crerienpb ¥ KOHCTAHTa THAPOJIN3A. BimsiHue Temmeparypsl M KOHIEHTPAIMK PacTBOpa Ha
TUIPOJIU3.

47. OKUCIUTEIHbHO-BOCCTAHOBUTENbHBIE peakiuu. CTerneHb OKUCICHUS U BaJCHTHOCTh
aToMoB. OKHUCJIEHUE U BOCCTAHOBJICHHE.

48.Onexktponnsiidi O6ananc. CocTaBieHHE OKHCIUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIMNA Ha
npumepe: H2S + KMnO4 + H2SO4 — S + MnS0O4 + K2S04 + H20.

49. Tumel OKUCIUTEILHO-BOCCTAHOBUTENIFHBIX peakuuil. BriusHue ycrmoBwii npoBereHUs
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peaklnii (KUCIOTHOCTh CPEJIbl, TEMIIepaTypa, KaTalnu3aTrop) Ha
COCTaB IPOJYKTOB PEAKIUH.

50. Dnexrponus. [locnenoBaTenbHOCTH pa3psiia UOHOB Ha 3MeKTpogax. CXeMbl MpOIECcCCOB
aneKTposin3a pacmiaBa u pactsopa NaCl. 3axonsl anekTponu3za (3akoHbl Dapajes).

51. Omnextponu3. CXeMbl MPOILECCOB DIEKTPONIU3a C HMHEPTHBIMH JJIEKTPOAAMH U
pacTBOpUMBIM aHO/IOM. [IpuMeHeHne 3eKTpoIun3a.

52. PaBHOBecue B cHCTEME METaI-PaCcTBOP €ro COJU. YCTPONCTBO U MPUHIUN JIEHCTBHS
MEpPBUYHOIO TaJbBaHUYECKOro 1eMenTa Jlanuensa-SAkoou.

53. OTHOCHUTENbHBIN DIEKTPOJHBINA MOTeHIMaNn. Bomopoausiit snektpoa. CTaHIapTHBIM
ANEKTPOAHBIN MOTEeHIMANI. PA1 cTaHAapTHBIX 3JEKTPOAHBIX MOTeHIMaoB A1 nap Me/Men+ (psia
HampsDKeHWH) U BBIBOABI W3 Hero. [IpuMeHeHHe CTaHAapTHBIX SJICKTPOAHBIX MOTEHIMAIOB Jis
orpezeseHus] BO3MOKHOCTH MTPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUH.

54. Teopusi CTpOEHHS KOMILJIEKCHBIX COEAMHEHMH. XapakTep XWUMHUYECKOW CBS3H B
KOMIUIEKCHBIX COeAMHEHUSX. [leHTpalbHbIN aToM, JIMTAH/bI, KOOPAUHAIIMOHHOE uncio. [Ipumepst
peaKLuil NOJy4YEeHUsI KOMIUIEKCHBIX COEAMHEHUM.

55. Xumudeckasi CBSi3b B MeTalJlaX. XMMHUYECKHE CBOMCTBAa METaJIOB. B3amMmopeicTBue
METaJIJIOB C HEeMEeTalllaMH, BOJOW, pacTBOpaMHU KHUCIOT W mienodeid. [IpombIluieHHBIE CIIOCOOBI
MOJIy4YEHUsI METAIIJIOB.
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[Tpumep 3K3aMEHAIIMOHHOTO OHyIeTa

MMUHUCTEPCTBO HAYKH 1 BLICIIETO OBPA30BAHNS POCCUNCKOI ®EAEPALIAN
GbenepanLHoe rocyaapCTBEHHOC aBTOHOMHOC 06paSOBaT€J'II)HOC YUPCKACHUEC BBICHICTO 06p330BaHI/IH
«MOCKOBCKMI MOJUTEXHUYECKWI1 YHUBEPCUTET»
(MOCKOBCKHI1 MMOJIMTEX)

DaxynpTeT XUMAYECKOU TEXHOJIOTHH U Onorexnonornu, Kadenpa «XumbroTex»
Jucrumimaa « X iMuysh)

9K3AMEHAILIMOHHBIN BUJIET Ne 16.

Bompoc 1. B paBHBIX 00beMax pa3TUIHBIX Ta30B IPH OJJHHAKOBBIX YCIOBHAX COACPKHUTCS OJMHAKOBOE
YUCIIO MOJIEKYJL.

1) 3aKoH MPOCTHIX OOBEMHBIX OTHOIICHHIA,

2) 3akoH ABorajpo,

3) 3aKOH IIOCTOSHCTBA COCTaBa,

4) 3aKOH MPOCTHIX KPATHBIX OTHOIICHHH,

5) 3aKOH 3KBHBAJICHTOB.

Bompoc 2. Menpyaiiias XAMUYECKU HEJSIUMasi YaCTHIIA JISMEHTA -
1) Monekyna,

2) Artom,

3) DKBHBAJIEHT,

4) Mo,

5) Uon.

Bompoc 3. BanieHTHBI# 2JIGKTPOHHBIH CJIOH aToMa TeJulypa UMeeT KOH(QUTYpaIHio:
1) 5s%p*,

2) 6s%p*,

3) 5d*6s?,

4) 4d*5s?,

5) 4d°5s™.

Bompoc 4. HanrpaBneHHOCTH OpOHTaNeli B MPOCTPAHCTBE U COOCTBEHHBIN MEXaHUIECKHI MOMEHT JIBM)KECHUS
3JIEKTPOHA OMUCHIBAIOTCS] KBAHTOBBIMU YKCIIAMHU -

Dnl

2) |, my,

3) n, my;

4) my, m;

5) 1, ms.

Bormpoc 5. ®opmy TeTpasapa uMeeT MoJieKya. ..

1) PCl5,

2) CoHa,

3) H3POy,

4) HCl,

5) SF.

Bompoc 6. CBsi3u pacniosioxeHbI B MTOPSIKE YBEITHUEHUS UX JUTUHBL:
1) H-1 - H-Cl — H-Br,

2) H-Br - H-Cl — H-I,

3) H-Cl - H-1 —» H-Br,

4) H-Cl - H-Br —» H-I,

5) H- - H-Br — H-CI.

Bompoc 7. Ykaxute THII XUMAYECKOH CBS3W B MOJIEKYJIE THAPHIA JIUTHA.
1) koBaNeHTHAS HETIOJIAPHAS,

2) KoBaJIeHTHas TOJISApHAL,

3) BomopoHasi,
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4) MeTtaimnnuecKas,

5) nonHas.

Bompoc 8. Kak usmenutcst ckopocTh peakitudt 2SO, +021)=2S0s(r), eciu [SO2] yBenuuuts B 3 paza?
1) yBenuuuTes B 3 pasa,

2) yBenuautcs B 9 pas,

3) ymeHbuTes B 3 pasa,

4) ymenpiutcs B 9 pas,

5) He M3MEHMTCS.

Bonpoc 9. PaBHoBecue B cucteme Hary + Clary = 2HClr); —AH cmecTuTCs a) pH yBETMYESHUHN TaBICHHUS,
0) yMEHBIIEHHH TEMIEPATYPHI ...

1) a) BrpaBo, 6) BIpaBo;

2) a) B1IeBO, 0) BIICBO;

3) a) He cMmecTHTCH, 0) BIPABO;

4) a) BieBo, 0) BIpaBo;

5) a) He cmecTHTCH, ) BIIEBO.

Bompoc 10. KonmudecTBo pacTBOpEHHOTO BEIIECTBa B UHHIIE 00heMa pacTBOpa -

1) maccoBas gous,

2) MOJISIpHAsT KOHIICHTPAIHS,

3) HOpMaJIbHAasI KOHIICHTpALIHS,

4) MoJIsUTbHASL KOHIICHTPALIHS,

5) MonbHAas HOIS.

Bomnpoc 11. Kakas u3 rnpeioskeHHbIX peakiiiii He ueT 10 KoHna. [[puBeanTe noHHBIE YpaBHEHHS PEaKITHiA.
1) Fe(OH).CIl + NaOH = Fe(OH)s + NaCl,

2) Cr(OH)3 + 3KOH = K3[Cr(OH)g],

3) BaCl; + H,SO4 = BaSO4 + 2HCI,

4) ZnS + 2HCI = H2S + ZnCl,

5) Ca(NOs), + 2HCI = CaCl; + 2HNO:s.

Bonpoc 12. Kakas cpena u kakoBo 35a4enne pH pactsopa, comepsxamntero 3-10~° mons/n nonos H*?
1) kucnas cpena, pH = 5,477;

2) kucnas cpexaa, pH = 4,52;

3) menmounast cpexa, pH = 4,52;

4) menounas cpena, pH = 9,52;

5) neiirpanbHas cpena, pH = 4,5.

Bompoc 13. Kakas coib mojaBepraercst THApPOJIN3Y, Kakasi Cpejia B pacTBOPe 3TOM coJu?

1) Na,SOa, kucmas;

2) NazSOs, memounas;

3) NazSOs, kucnas;

4) NazSOs, menounas;

5) BaSOs, kucnas.

Bormpoc 14. Kakyro crenens okucienus uMeet xpom B mostekyiie Nas[Cr(OH)g]?

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bompoc 15. B kaxoii cTpoke moj MyHKTOM a) IPUBEIEH METaJUI, PACTBOPSIONIUIICS B COJISTHOM KUCIIOTE, a
0J1 MyHKTOM b) B pacTBOpe ruapokcuaa Hatpusi? OTBET HOATBEPIUTE YPABHEHUSIMH PEaKIIUi.

1) a) Fe, b) Al;

2) a) Cu, b) Fe;

3) a) Al, b) Cu;

4) a) Ag, b) Al;

5) a) Fe, b)Ag.

Bomnpoc 16. PacctaBbTe K03 QUITHEHTHI JJIEKTPOHHO-HOHHBIM METOJIOM, YKaXHTE UX CYMMY B YPaBHEHHH:
KMnO; + HNO; + H,S0O4,=MnSO4+HNO3+KSO4+H,0

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

Bomnpoc 17. Kakumu KUCIIOTHO-OCHOBHBIMH M OKHCIIUTENIbHO-BOCCTAHOBUTEILHBIMU CBOHCTBaMH 00IagaeT
okcua mapranna (VII) — Mn,O7? TlepBoe moaTBepauTe YpaBHEHUSIMU PEAKITHA.
1) OCHOBHBIMH, OKHUCITHTEIBHBIMU;

2) KHCJIOTHBIMH, BOCCTAHOBUTEIIbHBIMH;

3) KUCTIOTHBIMH, OKHCITUTEIbHBIMH;

4) OCHOBHBIMH, BOCCTAHOBHTEIILHBIMH.

5) aMm(OTepHBIMH, OKHCIUTEILHBIMH ¥ BOCCTAaHOBUTEIILHBIMH.

Bomnpoc 18. B kakoii u3 conei 3apsii KOMITIEKCHOTO HOHA paBeH —37

1) Ks[Fe(CN)e],

2) [Cu(NHz3)4]SOs,

3) K2[Pb(OH)4],

4) Naz[Co(NO2)e],

5) Ko[Hgl4].
YTBepkaeHO Ha 3aceannu Kadeapsl «XuMbuorex» ot «__ » 20 _ 1., mpoTtokonm No
3apenyromuii kadenpoii «Xumbuorex» T.A. I'poMOBBIX

IIpuMep KOHTPOJIBHBIX BOIPOCOB AJIS JIONYCKa K BBIMOJIHEHUIO Ja0opaTOpHOI pabote 1o
TeMe «XHUMUYECKasi KHHETUKa»

1. JlaiiTe onpenenenrne CKOpOCTH XUMUYECKON peaKLIny.

2. Jlaiite popMyIMpOBKY 3aKOHA JEMCTBUS MacC JUIsl TOMOTE€HHOM U TeTepOreHHOM peakiuil.

3. [aiite onpenienenne KOHCTaHTBI CKOPOCTH XUMHYECKOH peaknnu. OT KaKuX ImapaMeTpoB OHa
3aBUCUT?

4. OxapakTepusyiliTe BIHSHHUE TEMIEpPaTypbl Ha CKOPOCTh XMMHYECKON peaKiuu (IIpaBUIIO
Bant-T'odda).

5. [IpokommenTupyiite ypaBHeHUue AppeHnnyca. Jlaiite onpeneneHue Y HEPruu akTHBAIIUH.

6. Uro Takoe katanuzarop? KakoB mexaHu3M JeiicTBus karanuzaropa? [lpuBeaure mpumepsl
TOMOT€HHOTO Y FeTePOT€HHOr0 KaTajln3a.

7. JlaiiTe onpeneneHust 0OpaTUMO XMMHUYECKON peakui U XUMHUYECKOTO PaBHOBECHSL.

8. JlaiiTe BBIBOJ KOHCTaHTBHI XUMHUYECKOTO paBHOBeCHs. OT KaKMX MapamMeTpoB OHA 3aBUCUT?

9. Jaiite QopmynupoBky npuHuuna Jle-Illatense. IlpuBenute mnpumep oOpaTUMOii
XUMHUYECKON peakliy, OObSICHUTE, KaK MHTEHCUBHOCTh Pa3JIMYHbIX [TapaMETPOB MOXKET BIMATH Ha
CMEILIEHNE PABHOBECUS PEAKIUH.

10. Yro Ttakoe ¢azoBeie paBHOBecusi? [laiite ompeneneHus MOHATHIM: (a3za, KOMIIOHEHT,
HE3aBUCHMBbIIl KOMIIOHEHT, CTETIEHb CBOOO/IBI.

11. Chopmynupyiite npaBuio (a3. PaccmoTpure MOHO-, M- U WHBApUAHTHbIE CHCTEMbI Ha
IpuMepe auarpammbl cocTossHMS Bonbl. llonw3ysdce ypaBHenuem Knaneiipona-Knaysuyca, Ha
IpUMepe 3TOW JuarpaMmbl PacCMOTPHUTE 3aBUCUMOCTb TeMIlepaTypbl (ha30BOro mnepexoja OT
JTaBJICHUSI.

12. Yto Takoe TepMUUYECKHI aHATN3, I Yero OH npuMeHseTcs? Kak mo KpuBbIM OXJIaKIeHUs
CTPOSIT IUarpaMMbl COCTOSIHUSA?
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BapuaHTbl JOMAaIIHUX KOHTPOJIbHBIX padoT mo Teme «Metajuibl d-cemelicTBay.

3aganue 1. CocTaBbTe MMOJIHBIC AIEKTPOHHBIE POPMYIBI U rpadudeckue HOpMyITbl
BaJICHTHOTO CJIOS 3JIeMeHTOB d-cemeiicTBa:

Bapuant 1 2 3 4 5 6 7 8
OnemeHT No 21,84 28,80 | 23,78 | 2576 |24,77 |27,74 |40,73 |42775
Bapuant 9 10 11 12 13 14 15

OnemenT Ne 45, 30 22,79 | 44,72 | 2941 | 26,41 |47,57 |48,89

3ananme 2. CoctaBbTe (POpMYJIbl OKCUIA U THAPOKCHIA METAlIa B YKa3aHHOU CTEIEHH
okucnenus. [IpuBenure ypaBHeHuUs peakuid, JEMOHCTPUPYIOIIHE KUCIOTHO-OCHOBHOM XapaKTep
3TUX COCOUHEHUN.

Bapuant 1 2 3 4 5 6 7 8
Merann V*o Mn*2 Crs Fe*? Ni*? Cu* Mn*" | Cr®
Bapuant 9 10 11 12 13 14 15

Meramn Ag* Cu?* Cr? W+ Mo* | Zn*? | Mo*®

3ananue 3. PaccraBbTe KO3 GUIMEHTHI B TpuBeneHHBIX cxemax OBP, monb3ysics MeTogoM
IIOJIypEaKIUH. YKaXUTe, KaKyI0 POJIb B IIPUBEIECHHBIX OKHCINUTEIBHO-BOCCTAHOBUTEIIBHBIX
PEaKIMsIX UTPAIOT COSAMHEHUS d-MeTaIoB, B KAaKOH CTENEHN OKHCICHHS IPU 3TOM HAaXOJAHUTCS
MeTau?

Bapuant CxeMmbl peakiuit

Fe(OH)2 + O2 + H20 — Fe(OH)3

1 KMnOs + KI + H2SO4 — 12 + MnSO4 + K2SO4 + H0O
) KMnO4 + KI + H20 — I2 + MnO + KOH
C0203 + HCl(xony) = CoCl2 + Cl2 + H20
3 KNO> + K2Cr207 + HNOz — Cr(NOz)3 + KNOz + H20
KMnO4 + KNO2 + KOH —» KoMnO4 + KNO3s + H20
4 KMnOj4 + Cr2(S04)3 + KOH — K>CrO4 + KoMnOs + HoO + KoSO4

FeCls + KOH + Bry —» KyFeO4 + KBr + H,0 + KCI

K2FeOs + NH3 — N, + H,0 + KFeO, + KOH
5 K2Crz07 + K1 + HzS04 —> Cra(SO4)s + lo + H20 + K2SO4

KMnO4 + H202 + H2SO4 — MnSO4 + O, + K2SO4 + H2O

6 FeClz + KI — FeCl, + I + KCI
7 K2Cr207 + SO2 + H2SO4 — Cr2(S04)3 + K2SO4 + H20
MnO; + HCl - MnCl; + Cl> + H,0O
8 Cr2(S04)3 + PbO2 + KOH — K>CrO4 + PbSO4 + H20
KMnO4 + H20 + KNO2 — MnO> + KNO3z + KOH
9 KMnO4 + Na:SO3 + H2SO4 — K2SO4 + MnSO4 + H20 + NaxSO4
Cr,03 + NaOH + KNO3z — NaCrO4 + KNOz + H20
10 KMnOj4 + Na;SO3 + NaOH — KoMnOg4 + NaxSO4 + H.0
FeSO4 + K2Cr207 + H2SO4 — Fez(S0a4)3 + KaSO4 + Cr2(S04)s + H20
1 Cr(OH)s + Br2 + KOH — K>CrO4 + KBr + H20
KMnO4 + KOH + KNO2 — KoMnO4 + KNO3 + H.0
12 K2Cr207 + H3PO3 + H2SO4 — Cr2(S04)3 + HaPO4 + K2SO4
KMnO4 + K2SO3 + H,0 — MnO2 + K2SO4 + KOH
13 KMnOg4 + H2S + H2SO4 — MnSO4 + S + K2SO4 + H20

Sn + HNO3z(p) — Sn(NO3)2 + NHsNO3 + H20
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14 PHz + CuSO4 + H20 — H3PO4 + Cu + H2SO4

K2Cr207 + SnClz + HCI — SnCl4 + CrClz + KCI + H20
15 FeCls; + SO, + H,O — FeCl, + H2SO4 + HCI

KNO; + K2Cr,07 + HNO3z — Cr(NOs)z + KNO3 + H.0

7.3.2. [IpomexxyTodHas aTTecTarys
[TpomesxyTouHas arrectanus npoBoautcs Ha 1 cemectpe 1 kypca (ouHast popma oOydeHwHs)

1 Ha 3 cemectpe 2 Kypca (3aouHas hopma oOydeHus) B hopMe IK3aMeHa.

CryneHT oIrycKaeTcs 10 CIauyl 9K3aMEeHa, €CJIM BBIIIOJIHEHBI CIICTYIOIINE BUJIBI pa0oOT:
- BBIIIOJTHCHBI U 3aLIHIICHBI JTa00paTOpPHbIC pabOTHI;

- IPOiiIeHBI TECTOBBIE 3aJJaHKs 10 BCEM TeMaM Kypca ¢ pe3yabTaToM He Hike 60%;

- BBIIIOJIHEHBI TPU KOHTPOJILHBIX PA0OTHI Ha OL[CHKY HE HUXKE «YOBJICTBOPUTEIIEHOY.




