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1. Henn, 3272491 ¥ NVIAHKMPYeEMBbIe pe3yJabTaThbl 00y4YeHHs 0 TUCHUIIMHE

[lenpt0 OCBOCHHS JUCHUIUIMHBI «XUMUS» SABISETCS (OPMHUPOBAHHE Yy CTYACHTOB
XUMHUYECKOM NOATOTOBKM IIO BOMNPOCAM, CBSI3aHHBIM C INPUMEHEHHEM OCHOBHBIX XHMHUYECKHX
3aKOHOB, 3aKOHOMEPHOCTEM MPOTEKAHHUS XUMHUYECKUX PEaKUUMW U1 PELICHUS KOHKPETHBIX
MPAKTUYECKUX 3a7a4y B 00JacTH HKOJIOIMYECKON M MPOU3BOJCTBEHHOW OE€30MacCHOCTH, a TaKXkKe
MPUPOTOOXPAHHBIX OMOTEXHOJIOTHH.

3ajayl  JUCHUIUIMHBL: CO3JaHHME TEOPETHYECKOM 0a3bl Ui OCBOEHUS IOCIEIYIOIIUX
JUCLUIUINH, B KOTOPBIX PACCMaTPUBAIOTCS CBOMCTBA ITPOCTHIX U CIIOKHBIX BEIIECTB, @ TAKKE METOIbI
WX TIOJNlydYeHUS] W HCclefoBaHUsA 1 HambOojee 3(PGEeKTUBHOIO HCIOJIb30BaHUS B 00JaCTH
IKOJIOTHYECKOH ¥ MTPOU3BOJICTBEHHOW O€30MaCHOCTH, a TAKXKe MPUPOTOOXPAHHBIX OMOTEXHOJIOTHH.

OOydenue MO NUCUUIUIMHE «XUMHS» HampaBieHO Ha (OpMUPOBaHHE Yy OOYHaIOIIUXCS
CHEAYIOIIMX KOMIIETECHIIHIA:

NHauKaTOPHI 10CTHKEHUS
KOMIIeTeHITHH

HOIIK-3.7. lemoHCcTpHpYyeT
MOHUMaHHE XUMUYECKUX
MIPOIIECCOB

Koa v HaumMeHoBanue KOMIeTEeHI NI

OIIK-3. CniocoOeH npuMeHSTh COOTBETCTBYIOLIUIN (PUZUKO-
MaTeMaTHYECKHUI anmapar, METO bl aHAIH3a ’
MO/JICIIUPOBAHMSI, TCOPETUIECKOTO M IKCIICPUMEHTAIIBHOTO
WCCJICIOBAHMSI IIPU PEIICHUH MTPO(EeCcCHOHABHBIX 3a71a4

B pe3yJbTaTe 0OCBOCHUA TUCHUIIIINHBI Oﬁy‘-lﬂlOHIHﬁCﬂ JOJIZKCH

3Haer 0COOEHHOCTHU CTPOCHHUA aToMa OJJEMCHTOB, HCXOIA H3 HUX IIOJOXKCHHA B
Hepnozmqecxoﬁ CUCTEME, MPUPOAY XHMHYECKOM CBSI3U B PAa3IMYHBIX THUIIAX MATCpHAIIOB, CBA3b
XUMHUYCCKOI'o COCTaBa C MCXaHNYCCKNMU, TCXHOJIOTUICCKUMU U AP. CBOMCTBaMH.

YMeeT rOoTOBUTH PACTBOPbI XUMHUYCCKUX BCHICCTB 3aJaHHOM KOHLCHTpAaUK,; ONpCACIATh
HU3MCHCHHUC KOHLICHTPAIINU BCIICCTB IIPH IIPOTCKAHUN XUMHUYCCKUX ITPOLCCCOB.

Baageer metogamu OIPECACIICHUS KOHIICHTpAIUuU U pH pacTBOPOB BCHICCTB.

2. MecTO0 JUCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM IPOrPaMMbl

JlucuMIimHa OTHOCUTCS K 00s13aTeNbHON YacTH/4acTi, GOpMUPYEMON yHaCTHUKAMU
o0pa3oBaTenbHbIX OTHOIIEHUH 010Kka b1 «/lucuuniarnsl (MOTyIIH)».

3. CTpykTypa u coaepkaHue TUCIHUTIIHHBI

OO011ast TPYI0€MKOCTb JAUCIMIUTMHBI COCTABIISCT 4 3aueTHbie equHUIbI (144 yaca).
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3.1  Bwuabl yueOHoii paGoThl M TPY10€MKOCTH

(mo hopmam oOydeHMS)

3.1.1. Oynas ¢popma oOyueHus

Ne . KonuuyectBo Cemectp
Buna yueOHoi# padoThl
n/n 4yacos 1
1 AyIMTOpHBIE 3aHATHS 48 48
B tom uncie:
1.1 | Jlexuuu 16 16
1.2 | CemuHapckue/mpaKTHICCKUEC 3aHITHS 16 16
1.3 | JJaGopaTopHbIe 3aHATHUS 16 16
2 CamocrosiTejibHasi padoTa 96 96
3 IIpomexyTouHast aTTECTALMSA
3advet/nud.3auer/3K3aMeH 9K3aMeH
Hroro 144 144
3.2  TemaTnyeckuii MJIaH U3y4YeHUs AUCHUTLUTHHBI
(o ¢popmam 0OyueHus)
3.2.1. Oynas ¢popma oOydeHus
TpyroemkocTsb, yac
AynuTopHas padora =
=
ER- I S| B
Ne Pasnennbl/Tembl ° - > 2wl I ¥ S s
Q
n/n M CHUTLTHHbI 3 = S2E gE| 22| &8
/ & =N E s & SERS =
() S EEZl aF E = 5 2
= 2 I o8 = P
= < 9 & 9 S O
g |2 |E7|3
= &
1| Beenenue 5 2
2| Paznen 1. OCHOBHBIE XUMUYECKHE
MIOHSITHS U 3aKOHBI. ATperaTHble 7 1 2 4
COCTOSIHUSI BEIIECTB.
3| Paznen 2. OcHOBHBIE KJIACCHI 7 1 9 4
HEOPTraHNYECKUX COCAMHEHUI.




4| Paznen 3. CtpoeHue aToma. 3 1 1 4
5| Pa3znen 4. XuMudeckas CBA3b. 6 1 1 4
6| Pa3nmen 5. Xumnueckast TepMoiuHamMuka. | 12 2 2 2 12
7| Pa3gen 6. XuMmuueckas KHHETHKA. 12 2 2 2 12
8| Pasnen 7. PactBopsl. JlucriepcHbie 12 5 5 2 12
CHCTEMBI.
9| Pasnen 8. OkuCIUTENBHO- 9 1 5 2 4
BOCCTAHOBHUTEJIbHBIE PEAKIUH.
10| Paznmen 9. DnekTpoXuMU4eCcKre 12 5 2 5 12
MIPOIIECCHI.
11| Pasnen 10. OO0wime cBOMCTBA METAJUIOB. 9 1 2 12
12| Paspen 11. Meramnsl d-cemeiicTna. 7 1 2 10
13| Paznen 12. KoMIuiekCcHBIE COSAUHEHUS. 7 1 2 4
Hroro 144 16 - 16 - 96

3.3 ConepxaHue TMCHHUNINHBI

Beenenue

XUMHSI KaKk 4acThb €CTECTBO3HAHHs - HayKa O BeEIIEeCTBaX M HUX IMpeBpalleHusX. Bujbl
XUMHUECKUX peakuuil. CBsi3b XUMHUHM C IpYIMMM HayKaMmH. 3HA4€HHE XUMUU B (OPMHUPOBAHUU
MBIIUICHHS B U3YYSHHUH IPUPOABI M PA3BUTUU TEXHUKH. XUMUS U TPOOIEMBbI SKOJIOTHH.

Paznen 1. OcHoBHbIe XMMHYeCKHe NOHATHS M 3aKOHbI. ArperatHble COCTOSIHHS
BeLLEeCTB.

XUMHS — HayKa O BELIECTBAX M MX IPEBPALLICHUSIX. ATOMHO-MOJEKYIISIPHOE YUYE€HUE. 3aKOH
IIOCTOSIHCTBA COCTaBa. 3aKOH IPOCTBIX KPATHBIX OTHOLIEHUH. ATOMHBIE U MOJIEKYJISPHbIE MACCHhI.
KonnuectBo BemiecTBa. 3akoH ABOraapo. 3aKOH MPOCThIX 00beMHBIX OTHomIeHui I'eii-Jlroccaka.
3aKOH SKBUBAJIECHTOB. ['a30BbIe 3aKOHBI.

Pa3nen 2. OcHOBHBIE KJIACChl HEOPTAHUYECKUX COeTMHEHHI.

Knaccudukanusa Heoprannueckux pemiecTB. Knaccudukamus peakunii B HEOpraHUYECKOU
xumun. HomeHknarypa, mojydeHne u XMMHUYECKUE CBOMCTBA HEOPraHMYECKUX BellecTB. OKCHIBI.
OcnoBanust. Kucnorsl. AMdoTepnbie rugpokcusl. Conn.

Pa3nen 3. Ctpoenue aTtoma.

WcTopus pa3BuTHs ydeHus o cTpoeHuH aroma. KBaHTOBO-MeXxaHnWYecKasi MOJENb CTPOCHUS
atoMa. KBantoBble uncia. CTpoeHHE MHOTOMIEKTPOHHBIX aToMOB. Ilepnoanueckuii 3axon /I.U.
Menpeneesa. [lepnoanueckas cucrema J[.M. MenzeneeBa. DneKTpoHHasi KOH(UTYpalysl dJIeMEHTa.
W3MeHeHne CBOMCTB 3JIEMEHTOB B IEPUOAAX U IPyIIIax.

Pa3znen 4. Xumnueckasi CBA3b.

Xumnueckas cBsa3b. O06pazoBanue u cBoiictsa. [lonsspHocTs cBs3u. IlonsipuzyeMocTs cBS3H.
OHeprusd U JUIMHA cBs3u. HampaBieHHOCTh KOBaJEHTHOW CBsI3U. MeXaHu3Mbl 0Opa3oBaHMs
KOBAJIEHTHBIX cBsizel. OOMEeHHbIN MexaHu3M. JJoHopHO-aKIenToOpHbIi Mexanu3M. Haceiaemocts —
CBOMCTBO KOBaJIeHTHOMW cBa3M. MoHHAs XuMHYeckas CBSI3b. MeTona BaJIEHTHBIX CBsI3ed. MeTon
MOJIEKYJISIPHBIX opOuTasei. CBsA3bIBalOIINE U pa3phIXystomue opoutaiu. ITopsaaok u sHeprus CBs3u.
ONeKTpoHHbIE  KOHQUTYyparmuu  MOJICKYJI.  Mertamimdeckass  CBsi3b.  MEXMOJICKYJISIpHOE
B3aumoJeiicTeue. Ban-nep-BaanbcoBsl cunbl. BogoponHas cBsi3b. XuMudeckasi CBA3b U CTPOCHHE
BemlecTB. OOmIas XapakTEepUCTHUKA JKHJIKOTO COCTOSIHHS. XapaKTepUCTHKAa CBOWCTB BEILECTB B
TBEP/IOM COCTOSIHUH.

Pa3nen 5. Xumu4yeckasi TepMOJAMHAMHKA.

OcHoBHbIE TIOHATHA U onpenencHus. DyHKUMS COCTOSHUA. BHyTpeHHss 3Heprus.
Onranenus. 3akoH ['ecca. DuTponus. Dueprus ['nooca.

Pa3nen 6. Xumuyeckass KHHETHKA.

CkopocTh XMMHYECKOM peakiuu. BinsHHe KOHIEHTpaluu pearupyrouux BelIeCTB Ha
CKOpOCTb peakuuu. BimsHue TemmepaTyppl Ha CKOpPOCTh XHMHMUYECKOM peakuuu. BnusHue
KaTaJIu3aTOpPOB Ha CKOPOCTh XWUMHUYeCKOoW peaknuu. Peakmus benoycosa-XKaboTuHckoro.
Xumnueckoe pasHosecue. [Ipunnun Jle-Ilatense. da3oBble paBHOBeCcUs. TepMUYECKUN aHATIUS.

Pa3nen 7. PacTtBopbl. JIucnepcHbie cucTeMbl.
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PactBopbl kak roMoreHHble cucteM. Boma. CriocoObl BBIpaXEHHsI COCTaBa PacTBOPOB.
PactBopuMoOCTh BelecTB B Bojie. MI3MeHEeHHEe SHTAIBINKU U SHTPOIHH MpU pacTBopeHuu. CBOMCTBA
pa30aBICHHBIX MOJICKYJISIPHBIX pacTBOPOB. 3akoH Payns. [lonmkeHne TemMmnepaTypsl 3aMep3aHust U
MOBBILICHUE TEMIIEPaTypbl KUIEHUS pa30aBiICHHBIX MOJIEKYISPHBIX pacTBopoB. OcMoc. PacTBopsl
anekTponuToB. Crenenp nuccormanuu. Jluccommarusi cinaldbIX AJIEKTPOIUTOB. Teopusi CHIIBHBIX
anekTponuToB. Peakunu oOMeHa B pacTBOpax 3JEKTPOJIUTOB. Bonxa kak ciiaOblid 3IEKTPOJIUT.
Bogoponusiii mokasarens. bydepHsie pactBopel. ['maponus coseld. JucriepcHBIE CHCTEMBI.
Komnonansie pactBopbl. OOmue MOHATHS O AUCIEPCHBIX cucTemax. [loBepXHOCTHBIE SIBICHHUSL.
CamoIpon3BOJIbHBIE TOBEPXHOCTHBIE Tporecchl. AncopOuusi. CTpoeHue JBOWHOTO JIEKTPHYECKOTO
Cllosi Ha rpaHuie pajena ¢a3. DIEKTPUUYECKHE CBOMCTBA KOJJIOUIHBIX PacTBOPOB. MeTombl
MOJIY4EHUsI KOJUIOMIHBIX pacTBOPOB. OUMCTKA KOUTONIOB. MeMOpaHbl 1 MEMOpPaHHBIE TTPOIECCHI.

VY eTounBOCTh KOJUTOUIHBIX cucTeM. Koarynsiust KoJUTOMAHBIX pacTBOPOB. ONTHYECKHE CBOMCTBA
KOJUIOUJIHBIX pacTBOPOB. CTPYKTYPHO-MEXaHUYECKUE CBOMCTBA JIUCIIEPCHBIX CUCTEM.

Pa3nen 8. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH.

Onpenenenue creneHu okucieHus. Okucienne u BoccranopieHne. CocTaBiaeHue ypaBHEHUN
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii. MeTox anekTpoHHoro 6ananca. IOHHO-3JeKTPOHHBIN
Oananc. TuIbl OKHCTUTENHbHO-BOCCTAHOBUTENBHBIX peakiuil. OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC
SKBUBAJICHTHI.

Pa3nen 9. DnekTpoxumusi.

Bo3nukHOBeHHE CKauka TIOTEHIMAJa Ha TpaHUIE METAUI-PACTBOP  AJIEKTPOJIUTA.
DnexTpoaHble MOTeHIHaNbl. ['anpBannueckuii snement Janusnsa-Axkoou. M3mepenue 31eKTpOaHbIX
MMOTEHIIMATIOB. DJIEKTPObl cpaBHEHUs. YpaBHeHue Hepucra. OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC
3NEeKTpobl. XHMMHYECKHE HUCTOUYHUKM TOKa. Koppo3us MeramioB. XumuuecKas KOPpPO3HUS.
DnekTpoxuMHuieckas Kopposus. [laccuBHOCTs MeTasuia. 3amuTa METaIoB OT KOPPO3HH.

Pa3pnen 10. O01mme cBoiicTBa METAJLJIOB.

[Tonoxxenne MeTayuIOB B NEpUOAMYECKOM cucteme. Kpucramimdeckoe CTpOeHHE.
Odusuyeckue CBOWCTBa MeTaioB. Meramuueckas cBsi3b. llomyuenue wmetamioB. OOmiue
XMMHYECKHUE CBOMCTBA METAJIOB.

Paznen 11. Metamibl d-cemeiicTBa.

DNEeKTpOHHOE CTpoeHue U TnojiokeHue B Ilepumomumueckoit cucreme. Dusznueckue u
XMMHYECKHe CBOCTBa O-MeTamioB. CBoWCTBa coeMHEHHH (-MeTalIoB.

Pa3nen 12. KomriekcHbIe COeIMHEHUSI.

Koopaunanmonnass teopuss BepHepa. HomeHkiaTypa KOMIUIEKCHBIX —COEIMHEHHM.
XuMuueckas CBsI3b B KOMIUIEKCHBIX coeHeHUs XK. KoMIIeKCHbIe COeIMHEHUS KaK DJIEKTPOIHTHI.

3.4 TemaTuka CEMHHAPCKHUX/MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTHIecKue 3aHATH (111 OYHOH (POpMBI 00yUeHHUSI; TS 3a09HOM
¢dbopMbl 00yUEHHUS — HE TIPEyCMOTPEHBI)
. OCHOBHBIE XUMHUECKHUE MTOHATHUS U 3aKOHBI. ATperaTHble COCTOSHHS BELIECTB.
. OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COEANHEHHM.
. Ctpoenue aTtoma.
. XuMHYecKast CBA3b.
. XuMH4ecKasi TepMOIMHAMHKA.
. X¥uMHYecKast KHHETHKA.
. PactBOpEI. JlucnepcHsie CUCTEMBI.
. OKHCIIUTENFHO-BOCCTAHOBUTENILHBIEC PEAKIUH.
. DJIEKTPOXUMHUS.
10. Obu1me cBoiicTBa METAIJIOB.
11. Metamnsl d-cemeiicTBa.
12. KommiekcHbIE COeTMHEHHUS.

O©CooO~NouolhWwWwN -

3.4.2. JlaGopaTopHbIe 3aHATHS
Ouynas popma obyuenus
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JlaGopatopHas pabota 1. Onpenenenue TEmIOBOro 3PpQexra peakuuyu HeuTpaaTu3aIHH.
JlaGopaTtopHnas pabora 2. CKOpOoCTh XUMHUECKHX peakiuii. KaTamms.
JlaboparopHuas pabota 3. CuiibHbIE U C1a0bIe STCKTPOJIHUTEHI.
JlaboparopHas paboTa 4. OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIINH.
JlabopaTtopHast pabota 5. D7aeKTpoJIu3.
JlaGopaTopHas pabota 6. DJIEKTpOXUMHYECKasT KOPPO3HSL.
Jlaboparopnas padota 7. OO1IHie CBONCTBA METAJLIOB.
JlaboparopHnas pabora 8. CBoiicTBa coeqMHEeHUH (-MeTalIoB.

JlaGopaTtopHnas pabota 9. KommiiekcHbie coenrHeHUsT d-METaJIIOB.

3aounas gpopma obyuenus

JlaGopatopHas padota 1. OnpeneneHue TEIIOBoro 3pQeKTa peakinu HeuTpaaTH3alHH.
JlabopaTtopHnast pabota 2. CkopocTh XUMHUECKUX peakuuil. Katanus.

JlaGopaTtopHnas pabota 5. DeKTposus.

3.5 TemaTnka KypcoBBIX NPOEKTOB (KYPCOBBIX padoT)
He npeycMoTpens!

4, YuebHO-MeTOoANYEeCcKOe 1 HHPOPMALIMOHHOE 00ecIeYeHue

41 HopmatuBHble 10kyMeHThI H [OCThI
He npexycmoTtpens

4.2  OcHoBHasi TUTEpaTypa

1. MapteiroBa, T. B. Xumust : yueOHUK ¥ IPAKTUKYM JJIsl IPpUKJIagHoro 6akainaspuara / T. B.
MaprteiHoBa, M. B. ApramonoBa, E. b. 'oxyroB. - M. : I3parensctBo FOpaiit, 2015. - 393 ¢. - Cepus
: bakanasp. [Ipuknannoit kypc. ISBN 978-5-9916-4223-1.-137 k3.

2. 'muuaka H.JI. O6mas xumus. M. Unrterpan-Ilpecc, 2013.

3. JIyneiiko, T.I'. Benenue B oouryro xumuto / T.I'. JIyneiiko ; MUHHCTEPCTBO 00pa3oBaHus
u Hayku Poccuiickoit ®@enepannn, PenepalibHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE
yupexaeHue BbICIIero npodeccuoHanbHoro oopaszoanus «HOxHbIl (enepanbHblil yHUBEpCUTET",
Xumunyeckuil QaxkynpreT. — PocroB-Ha-Jlony : W3parensctBo HOxHoro QenepanbHoro
yauBepcurera, 2010. — 232 c¢. — Pexum jpgocryma: mno moxmmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlomosHHUTebHAS JUTEpaTypa

1. MapteiHoBa, T. B. ®usnueckas xumus : yaebHoe nocodbue / T. B. MapTeiHOBa. - 2-€ U31.,
nepepad. u gomn. — M. : MI'TY «MAMMW», 2012. — 124 c. — 110 5. sm.pec.

2. Opranuueckas xumus . yaueonoe nmocooue / H. B. 3sik, C. M. Pycakoga, 1. B. Apramonosa,
TepexoBa M. B. - M. : YH-T mamuHocTpoenus, 2012. - 145 c¢.-25 3k3

3. Maprsinosa, T. B. [IpakTukym o Heopranuueckoi xumuu / T. B. MaptsiHoBa. - M. : VH-
T MalIMHOCTPOEHUS, 2013. - 60 C.- 45 <)) pec. Pexum
noctyna:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MapreiHoBa, T. B. 3ammra MertamioB ot koppo3uu B aBTomMoOmiectpoenun / T. B.
MaptsiHOBa. - M. : YH-T MammmHOCTpoeHus, 2013. - 132 c.- 35 k3

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

6. 3e1x, H. B., Tonynos, E. b., Apramonosa, 1. B. ®yHKknnoOHaJIbEHBIE HAHOMATEPHAIIHI :
nonydenne u cBoiictBa / H. B. 3wk, E. b. TogynoB, 1. B. ApramonoBa. - M. : VH-T
MammHocTpoeHust, 2012, - 128 ¢.-90 sk3.

7. MaptsinoBa, T. B. 3aganus s camocrositensHol padotsl / T. B. MapteiHoBa. - M. :
MI'TY «cMAMWM», 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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44  DnekTpoHHBIE 00pa3oBaTejbHbIE PpeCcypchl

[IpoBenenue 3aHATUI U aTTeCTaIMil BO3SMOXKHO B IUCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CHCTEMbI JUCTAaHIIMOHHOTO oOyueHus ynHuepcutera (CIO-LMS) na ocHoBe pa3paboTaHHBIX
Kadenpoii AMeKTPOHHBIX 00pa3zoBaTesibHBIX pecypcoB (DOP) no BceM pasnenam nporpaMmmsl:

Hassanue D0P Ccruika

XuMmus u usndeckas

//onli i 2id=
xinvust (1-i cemectp) https://online.mospolytech.ru/course/view.php?id=809

Paspaboranneiii DOP BritouaeT B ceOsl: JEKIMOHHBIA M TPAKTHYECKUNA MaTepua,
caMocTosATeNbHYI0 paboty (B Bume pedepara, PI'P, kypcoBoit pabOThl WIHM TPOEKTA);
BUJICOMATEPHAIIBL;, IPOMEKYTOYHBIN H UTOTOBBIA TECTHI.

[Topsimox mpoBeneHust pabOT B ITUCTAHIIMOHHOM (hOpMATE YCTAHABJIMBACTCS OT/ACIHHBIMH
pacTOpsHKCHHSIME IPOPEKTOPA M0 YIeOHOU paboTe /WK EHTPOM y4eOHO-METOANYECKON paOOTHI.

Kaxnplii  cTymeHT oOecrneueH WHIWBHUIYadbHBIM HEOTPAHUYCHHBIM  JOCTYIIOM K
3JIEKTPOHHBIM OubnoTekam yauepcurera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

CchUika Ha 3JIEKTPOHHYIO OUOIMOTEKY:

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

45 JIuneH3HOHHOE U CcBOOOJHO  pacnpocTpaHsieMoe NPOrpaMMHOe
ob0ecmeuyenmne

1. MoitOduc — poccuiickas KoMIaHUsI-pa3padbOTINK O€30MaCHBIX OPHUCHBIX PELICHHUH I
OOIllEHHST ¥ COBMECTHOW paboTel ¢ jgokymeHtamu (AnbrepHatuBa MS  Office)
https://myoffice.ru/

2. IInmardpopma nanoCAD — »sto poccuiickas miargopma g TPOCKTUPOBAHUS H
MOJIETTMPOBaHUSI 00BEKTOB pa3uuHON crnoxkHocTH. [logaepxka dopmaros *.dwg u IFC
JenaeT ee OTIMYHBIM perneHueM s coBmemmenuss CAIIP- u BIM-texnomnoruii.
OyHKIHOHAT TIaT(GOPMBI MOXKET OBITh PACIIUPEH C TOMOIIBIO CHEIUATBHBIX MOIyei
https://www.nanocad.ru/support/education/

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

4. VALTEC.PRG.3.1.3. [Iporpamma /Ui TEIUIOTEXHHYECKUX U TUAPABIMYECKUX PACUCTOB
https://valtec.ru/document/calculate/

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

4.6 CoBpemeHHble NpodeccuoHaNbHbIe 0a3bl JAaHHBIX U UH(OPMALHOHHbIE
CIPABOYHbIE CHCTEMbI

Poccwuiickas HaroHas bpHas oubnuoreka hitp://www.nlr.ru

OBC «YHuBepcuteTckas oubanoreka omaiia» https://biblioclub.ru/index.php

Hayunas snextponnas 6ubnmoreka http://www.elibrary.ru

Poccuiickas rocymapctBenHast ounbaroTeka http://www.rsl.ru

O6pazoarensHas miathopma FOPAMT http://www.urait.ru

«TexaKenepT» — crpaBoOYHasi CUCTEMa, MPEIOCTABISIONIas HOPMATUBHO-TEXHUYECKYIO,
HOPMAaTHBHO-TIPaBOBYIO HH(popMaluio https://Texskcnept.call/

7. HII «ABOK» — mnoOMOUIHMK HWHXEHEepa TI0  OTOIUICHWIO, BEHTHIALINH,
KOHJMIIMOHUPOBAHUIO BO3/yXa, TEIUIOCHAOXKEHUIO W CTPOUTEIBHOH Teruiopu3uke
https://www.abok.ru/

oakrwdE



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 - DOmnextpoHHbii skojor. HeszaBucumas wuHpoOpMamuss O POCCHUCKHUX
opraHu3aisax, 0a3a HOPMATHBHBIX JOKYMEHTOB M 3aKOHOIATEIbHBIX akTOB hitps://e-
ecolog.ru/

9. MUmxenepnas canrexuunka VALTEC (karajor mnpoaykuuu ©  HOpMaTHBHAs
nokymenrarus) https://valtec.ru/

o. MarepuajibHO-TEXHUYECKOe o0ecreyeHne

Jiss TmpoBeleHUs JIGKIMOHHBIX 3aHATHH  HCIOJB3YIOTCS ayAWTOPHUH, OCHAICHHbIC
KOMIIbIOTEpAaMH, HMHTEPAKTUBHBIMHU JOCKaMH, MYJIbTUMEIUMHBIMM HPOEKTOPAMU U SKpaHAMHU.
Aymutopun u naboparopun  kadenpsl «Xumbumorex» IIK-411, [IK-433 o6opynoBaHbI
KOMIIBIOTEPHOHN U MTPOEKTHOU TEXHUKOM.

Jlnst mpoBeieHus J1abopaToOpHOTo MPAKTHKyMa Ha COBPEMEHHOM YPOBHE IPH BBITOJTHEHUU
1a00paTOPHBIX PAOOT MPEAYCMOTPEHO UCIOIb30BaHUE CIEIYIOIIEro 000PYAOBAHUS:

. AKBaIUCTHILIATOP.

. AHaJIUTUYECKHUE BECHI.

. Texuuueckue Bechl.

. DJNEKTPUYECKUH MOTYITPOBOHUKOBBINA BBITPSIMUTEb.

. MusuinamnepmeTpsl.

CymunpHeli mkag.

. @TopomIacToBble KAJIOPUMETPHI.

. TepmomeTpsl.

. DJIEKTPOIU3EPHI.

10. pH-mMeTp-HOHOMETPHI.

11. Cnexrpodoromerp CD-56.

12. UK-®ypbe crieKTpoMETp C MPECCOM PYIHBIM THIPABIHYECKUM.
13. ®otomerp KDPK-3-01 hoTornexkTpuyecKuii.

14. YcraHOBKa ¢ BpaIalONUMCs TUCKOBBIM 35tekTpooM (BD/1-06).
15. Tlorpy>xkHoii Tepmoctat-upkynsarop LOIP LT-208 u repmocTart mupkynsiuonssiid BT3-

©CONOUTA WN

16. ApromaTtuueckuii Tutpatop TitroLine Alpha.

17. lMotenumoctat mapku IPC PRO-M.

18. HoyTOyk ¢ ycranoienHbiMu cpectBamu MS Office PowerPoint.
19. MynbTUMeTUITHBIA TIPOEKTOP C MEPEHOCHBIM IKPAHOM.

20. Cnextpometp aToMHO-abcopOImonnbiii «kKKBAHT-2A»

21. BeITsKHBIE IIKA(BL..

6. MeToauueckue peKOMeHIAI UM

6.1 Meroauueckne peKOMeHAANUN JIsl TpenoJaBaTejiss IO OPraHU3aANUMN
00y4eHus

6.1.1 TIlpenomaBarenp OpPraHMU3YET IMPENOJaBaHUE IUCIHUIUIMHBI B COOTBETCTBHH C
tpeboBanusmMu «llomoxenuss 00 opraHuzanMu 00pa30BaTENBHOrO IMpolecca B MOCKOBCKOM
MOJTUTEXHAYECKOM YHUBEPCUTETE U €T0 (hHIIHanax», yrBepKAEHHBIM PEKTOPOM YHUBEPCHTETA.

6.1.2 Ha nepBoM 3aHSATHM NIpenojaBaTeib JOBOAUT 10 CBEACHUS CTYJIEHTOB COIEp)KaHUE
paboueii nporpammsbl aucuurInHbl (PTIT).

6.1.3 [IpenonaBatens 0coOEHHO OOpaIiaeT BHUMaHUE CTYJCHTOB 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
3aHATUA C TPUMEHEHHWEM TEXHOJOTUH JUCTAHIIMOHHOTO OOy4YeHUsSI M CHCTEMBbI
nuctaHionHoro ooydyenus ynusepcutera (CO Mockosckoro [Tonurexa);

— BUJBI, COAECpPXKAHUE U NOPSANOK IPOBEAEHUS TEKYIIEro KOHTPOJII YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— ¢opMy, coaepkaHHE U TOPSIOK TPOBEACHUS MPOMEKYTOYHOW aTTecTalud B
COOTBETCTBUU C (POHIIOM OLICHOUYHBIX CPEACTB, IpearycMoTpeHHbIM PI1I.

6.1.4 IlpenonaBarens TOBOAMT O CBEJICHUS CTYICHTOB I'pad UK BHITTOIHEHUS yU4eOHBIX padoT,

npeaycMmoTpeHubix PITJI.

6.1.5 [IpenonaBatens peKOMEHIyeT CTyIE€HTaM OCHOBHYIO U JIOTIOJIHUTEIBHYIO JINTEPATYPY.

6.1.6 [IpenogaBaTenb NpeAOCTABISIET MEPE MPOMEKYTOUHON aTTecTaluel (3K3aMEHOM WU
3a4€TOM) CIIMCOK BOIIPOCOB JIJIsl IOJTOTOBKH.

6.1.7 IlpenomaBaTenn, KOTOpPbIE MPOBOAAT JEKIIMOHHBIE M TMPAKTHYECKHE (CEMHUHAPCKHE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IJIaH NPAaKTUYECKUX 3aHATHH, YTOOBI MCIOIB30BATH €IUHYIO
cucTeMmy 0003HauYE€HUN, TEPMUHOB, OCHOBHBIX MOHSITHH TUCIUTUINHBI.

6.1.8 Ilpu mOArOTOBKE K CEMHHApPCKOMY 3aHATHIO IO TIEPEYHIO OOBSBICHHBIX TEM
MpernojaBaTeslio  HEOOXOAMMO YTOYHHWTH IUIaH WX mpoBeneHus, cornacHo PIIJl, npomymartsb
(OpMYITHPOBKH U CO/Iep)KaHUE y4EOHBIX BOIIPOCOB, BHIHOCUMBIX Ha 0OCYKICHHE, 03HAKOMHTHCS C
MIepeyHeM BOIIPOCOB IO TEME CEMHHApA.

B xone cemuHapa BO BCTYNMTEIBLHOM CJIOBE PACKPHITh MPAKTUYECKYI0 3HAYMMOCTH TEMBbI
CEMHHApPCKOT0 3aHATHUS, OMPEIEIUTh MOPAIOK €ro MPOBEICHUS, BpeMsi Ha OOCYXKIEHHE KaxI0ro
yuebHoro Bompoca. Mcrnonp3oBaTe (pOHTAIBHBIN OMpPOC AaBas BO3MOYKHOCTh BBICTYIHTH BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHUH.

B 3akimounTenbHON 4acTu CEMUHAPCKOIO 3aHSTHS CIEAYET MOABECTU UTOTU: J1aTh OLICHKY
BBICTYIUICHUI KaXKIOT0 CTyJI€HTa U y4eOHOMU IpyMIbl B 1IeIOM. PacKpbITh MOJI0KUTETbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOI0 CEMMHAPCKOTo 3aHATHA. OTBETUTh HA BOIPOCHI CTYJEHTOB. Bblaath
3a/laHusl AJI CAMOCTOSITENIbHOM pabOThI MO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

6.1.9 Ilenecoobpa3Ho B X0/1e 3aMUTHI pedepaToB, JTA0OPATOPHBIX PabOT, KypCOBBIX PabOT H
IIPOEKTOB 3a/1aBaTh BHICTYNAIOUIUM M ayJUTOPUU JOMOJIHUTEIbHBIE M YTOYHSIOLIME BOIPOCH C
LIEJ1bI0 BBISICHEHUS UX MO3ULIUHI M0 CYIIECTBY 00CYKIa€MBIX IIPOOIIEM.

Bo3moxHO npoBeieHNEe 3aHATUI U aTTeCTalllil B TUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CHCTEMbI IUCTaHIMOHHOTO 00yueHus yausepcutera (CO Mockosckoro [Tonurexa).

6.1.10 Ilopsimok mnpoBeneHUs padOT B AHCTAHIMOHHOM (opMaTe yCTaHABIUBACTCS
OTJENbHBIMU PACIOPSHKEHUAMHU TPOpeKTopa Mo YydyeOHOW paboTe W/WiIM LEHTPOM y4ueOHO-
METOANYECKON paboTHI.

6.2 Meroanueckue yKazaHHs JJisl 00yUAKOIIMXCS MO0 OCBOCHUIO TUCIUTITHHBI

6.2.1 CtyneHTy HEOOXOAMMO COCTAaBUTH JJIsi ceOsi TpadK BBIMOJHEHHS Y4eOHBIX PadorT,
npenycmorpeHHbix PIIJ ¢ yduérom TpebGoBaHMii Opyrux AMCLUMIUIMH, HM3Y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.2 Tlpu mpoBeneHNH 3aHATHI W MPOIENYp TEKYIIeW W MPOMEKYTOYHOW aTTECTAIlMH C
UCMOJIb30BAHUEM MHCTPYMEHTOB HH(OpPMAIIMOHHON 00pa30BaTENbHON Cpeabl IUCTAHLMOHHOTO
obpazoBanus yauBepcutera (C1O Mockorckoro [lonmurexa), kak BO BpeMsi KOHTAKTHON pabOTHI C
IpernojiaBaTesieM, TaKk W BO BpEeMsl CaMOCTOSTENbHOM pabOThl CTYIEHT JOJDKEH OOECIeUYHTh
TEXHUYECKYI0 BO3MOXXHOCTh JUCTAHIIMOHHOTO TOAKIIOYEHHUS K CHCTEMaM JTUCTaHIIMOHHOTO
oOyyenus. [Ipu OTCYTCTBHMM TakoW BO3MOXKHOCTH OOCYIHTh CHUTYallMI0 C IpernojaBareieM
JTUCIUIIAHBL.

6.2.3 K mpomMexyTouHOM aTTecTaluy JOMYCKAIOTCs TOJBKO 00y4aroImuecs, BHIITOJTHUBILNE
BCe BUbI yueOHON paboThl, MpeaycMOoTpeHHbIe paboueit mporpamMmmoil nucuuruasl (PIL).
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7. DoH/1 O1LIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI U OLIECHUBAHUS Pe3yJIbTATOB 00y4eHU s

B npouecce o0yueHust B T€YEHUE CEMECTpa UCTOIb3YIOTCS OIICHOYHBIE CPEICTBA TEKYILEro
KOHTpPOJISI YCIIEBAEMOCTH M IPOMEXKYTOUHBIX arrectauuid. [IpuMeHstoTes cineayroomue OLeHOYHbIe
CpeAcTBa: KOHTPOJIbHBIE Pa0OThI, TECTHI, 3aIMTa JIAOOPATOPHBIX paboT, 3a4eT.

OOyyeHue MO IUCHUIUIMHE «XUMHUS» HampaBieHO Ha (OpMUPOBaHHE Yy OOYHaIOIIUXCS
CHEAYIOIIMX KOMIIETECHIIHI:

I/IHlII/IKaTOpr JOCTHIKCHUSA
KOMIICTCHIIUN

NOIIK-3.7. JleMoHCTpUpYET
NOHUMAaHHE XUMUYECKHX
IPOLIECCOB

Koa u HauMeHoOBaHHe KOMIIETEHIINI

OIIK-3. Cnocob6eH NpUMEeHTh COOTBETCTBYIOIIHNMA (PU3UKO-
MaTeMaTUYeCKUI anmapar, MeTOAbl aHaJIU3a U MOJCIUPOBAHUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOI'O UCCIIEIOBAHUS IIPU
perieHnn Mpo(ecCHOHABHBIX 3a1a4

7.2 IlIxaja U KpUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHsI

[IpomexyTouHas arTectanus o0yJaronuxcs B popme 3K3aMeHa MPOBOUTCS 110 Pe3yIbTaTaM
BBITIOJIHEHUSI BCEX BHJOB Y4E€OHOH pabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCHUILIMHE (MOYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YNbTAThl TEKYLErO KOHTPOJIS yCIIEBAEMOCTH B
TeyeHne cemecTpa. OlEHKa CTENEeHH IOCTHXKEHHUS OOydYaloUIUMUCS IUIAHUPYEMBIX Pe3yJIbTaTOB
oOyueHHuss MO AUCHUUIUIMHE (MOAYJII0) MPOBOAUTCS IMpernojaBaTelieM, BEAYLIUM 3aHATUSA I10
JTUCHUIUTMHE (MOIYJII0) METOOM 3KCIEepTHOM olleHKU. [1o uToram npomMexyTo4HON aTTeCTalllH 110
JUCHUILIMHE (MOJYJII0) BBICTABIISIETCS OLIEHKA «OTJIIMYHOY, «XOPOILO0Y», «yIOBIETBOPUTEIBLHO» UIIU
«HEYIOBJIETBOPUTEIILHO.

K npomexxyToyHOW aTTecTaluu AOMYCKAIOTCS TOJIBKO CTYACHTHI, BHIMOJIHUBIINE BCE BHJIBI
yueOHOM paboThl, MPEAyCMOTPEHHBIE paboyeil MPOorpaMMoil Mo AUCHUIIITNHE «XUMHUS (BBITOTHEHBI
Ha MPAKTUYECKUX 3aHATHUAX M 3alllUIIEHbl BCE pacyeTHble pPabOThI, IPEIYCMOTPEHHbIE paboueit
MIPOrpaMMOii, BHIIIOJIHEHBI U B CPOK CAAHBI IOMAIIIHUE 3aJJaHUs).

HIxaJja oneHuBaHUA Onucanne

BrimonHeHs! Bce BUbI yueOHOM paboThl, MPeayCMOTPEHHbIEY4eOHbIM
wiaHoM. CTYIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB TMPUBEIACHHBIX B TabMUIax IMoOKa3areseil, omepupyer
MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMHU, HABBIKAMU,TPUMCHSICT UX B
CUTyaIlUsSX TOBBINICHHONW cJoXHOCTH. [Ipm 3TOM MOTyT OBITH
JOTYIIEHb HE3HAYMTENbHBIE OMIMOKH, HETOYHOCTH, 3aTpPyIHEHUS.
CryneHt MMOJTHOCTBIO oOamaer 0a30BBEIMH 3HaAHUSIMH
(byHIaMeHTalbHBIX Pa3/ieloB JUCIHUILUIMHEI B 00BeMe, HEOOXOTUMOM
JUISt OCBOEHHS  XMMHYECKHX OCHOB B 9KOJIOTUU u
MIPUPOJIONIOIB30BAHUH; TTOJIHOCTHIO BIAJICET METOIaMHA XUMHUYIECKOTO
aHaJM3a, ¥ COBPEMEHHBIMH METOJAMH KOJHMYECTBEHHOU 00pabOTKH
nH(pOpMaLINH.

CryneHt o6Onagaer ©0a30BbIMH  3HAaHMSIMH  ()YHIaMEHTAJIbHBIX
pa3nenoB NUCHUIUIMHBL B 00beMe, HEOOXOAMMOM ISl OCBOCHHS
«XOpOIIIO» XUMHYECKHX OCHOB; BJaJeeT METOJaMH XHMHYECKOrO aHaliu3a, |
COBPEMEHHBIMU METOIaMH KOJIMYE€CTBEHHOM 00paboTku
uHpOpMaLUH.

«OTIHUYHO»
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HIkaJjia oneHUBaHUSA Onucanne

CryneHt YaCTUYHO obnamaer 0a30BBIMU 3HAHUSMU
(dyHIaMEHTAILHBIX Pa3/IeioOB JUCIHHUILUIUHBI B 00BEMe, HEOOXOMMOM
JUIS ~ OCBOCHHMS  XHMHYECKMX  OCHOB B DKOJNOTHH U
IPUPOJIONIONB30BAHUN; YAaCTUYHO BIIAJICET METOJaMHU XMMHUYECKOTO
aHaJIN3a, U COBPEMEHHBIMU METOAAMH

KOJIMYECTBEHHON 00pabOTKH MH(POPMAIIHH.

He BoimonmHeH oauH wiad  Oojiee  BHAOB Y4eOHOW  paboTHI,
NPEIYCMOTPEHHBIX y4eOHbIM IIaHoOM. CTYICHT JIeMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB IIPUBEICHHBIM B
Ta0JIMIIaX T[OKa3aTeei, JOMYyCKAIOTCS 3HAYUTEIbHBIC OIIMOKH,
«HEYJIOBJICTBOPUTEIILHOY» | MPOSIBISETCS OTCYTCTBUE 3HAHHWI, yMEHUN, HABBIKOB 110 pSAY
MoKa3aresieid, CTy/ICHT UCIIBITHIBACT 3HAUNTEIILHBIC 3aTPYTHCHUS TIPU
OTIEpPUPOBAHUYN 3HAHUSAMH U YMEHHUSMH IMPU UX MEPEHOCE HA HOBBIC
cutyauuu. CTyIEHT He CIIOCOOEH peain30BaTh JaHHYIO
KOMIICTSHIHIO.

«YZOBJIETBOPUTEIILHO

7.3  OueHo4yHbIe CpeACTBA

7.3.1. Texyumii KOHTPOIb

Bonpoch! 1151 IOATOTOBKHM K 3K3aMeHY CTY/IeHTaM 0 JMCHUIIIHHEe « XHMHUSD».

1. Ilpenmer, 3agaun U MeTOAbl XUMHUU. OCHOBHBIE MOJIOXKEHHS ATOMHO-MOJICKYJISIPHON
teopun. IlOHATHSA: XMMHUYECKUH D3JEMEHT, aToM, MosieKyjga. OTHOCHUTEIbHBIE AaTOMHBIE U
MOJIEKYJISIpHBIE Macchl. ' paMM-aToM, MOJIb BEILECTBA.

2. OCHOBHBIC 33aKOHBI XMMHHU: 3aKOH COXPAaHEHHS MAacChl BEIIECTB, 3aKOH ITOCTOSHCTBA
COCTaBa XMMMUYECKHX COCAMHEHHMH, TIa30Bble 3aKOHbl. XHUMHYECKMM OKBUBAJICHT M 3aKOH
SKBUBAJICHTOB JlanbTOHA.

3. Kiaccel HeopraHMueckux COEAMHEHHMH; OKCHIBI, KUCIOTHI, OCHOBAaHHUS, COJH, HX
MoJIy4yeHue, U3nYeckue U XMMHUIECKHe CBONCTBA.

4. CoBpeMeHHOe TpejacTaBlieHMe O cTpoeHuu aroma. CocTaB aTOMHBIX —S7Ep.
KopnyckyisipHO-BOIHOBOM yali3M MUKpo4YacThll. Y paBHeHue [le bpoiis.

5. Ypasuenue lllpeaunrepa. KBantoBo-mexanuueckass Mojeib atoMa. KBaHTOBBIE uucia,
THUIIBI 3JIEKTPOHHBIX opoutaneil. [IpuHuun HeonpenenenHoctu I'eiizeitnbOepra.

6. Ilpunmun Ilaynu. OmnpeneneHue 3JI€KTPOHHOM €MKOCTH YpPOBHEH, MOJIypOBHEH U
opOuTtaneii. [Ipasuio I'yuza.

7. Ilopsinok 3anosHeHust oaypoBHen anekTpoHamiu. [IpaBuna KineukoBckoro, 3neKTpoHHbIE
U 3JIeKTpoHOrpaduyeckue GopMyJbl.

8. Ilepuoamueckuii 3akoH u mnepuoanmdeckas cucrema JI.M. MenneneeBa. CtpykTypa
nepuoandeckoi cucreMsl. [lepuoapl, rpynmsl, OArpynmel. 3akoH Mo3nu. DIIEKTPOHHbBIE aHAIOTH.
S-; p-; d- u f- aIeMeHTHI.

9. Ilepuoanyeckn M3MEHSIOIIMECS CBOWCTBA AJIEMEHTOB: SHEPTHsSl MOHW3AIUH, DHEPTHUS
CPOACTBA U JIEKTPOJIN3, MIEKTPOOTPHULIATEILHOCTD YJIEMEHTOB.

10. Ipupoaa xumMudeckoi cBsa3u. OCHOBHBIE BUJIbI M XapaKTEPUCTHUKU XUMHUECKON CBSI3H.

11. KoBanenTHas cBsi3b. COCOOBI ONMUCAHUS KOBAJICHTHOM CBSA3M: METO]] BAJIGHTHBIX CBSA3EH
(MBC) u meron MonekymsipHbIX opouTaneit (MMO).

12. OcuoBuble nonoxxenust MBC. TIoHsATHE O KOBaJICHTHOCTH 3J€MEHTOB M BO30Y)KIECHHBIX
COCTOSIHUSIX aTOMOB.

13. CsaoiicTBa KOBaJeHTHOH cBs3U. IlOJNIIPHOCTH CBSI3M M CTENEHb OKHUCIeHUs. MoHHas
XUMHYECKas CBA3b.

14. HanpaBieHHOCTh KOBAJICHTHOW CBSI3U: G- U T-CBA3b, OHATHE O THOPUIU3AIIH.
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15. Xumudeckasi CBsI3b C TOUKHU 3PSHHsI METO/Ia MOJICKYJISIPHBIX opouTanield. PacnpeneneHue
MOJIEKYJISIPHBIX OpOuTaNeld Mo »HeprusiM. DHepreTHYeckas IuarpaMma U ONpelesieHHe MOpsIKa
CBSI3HU.

16. DneMeHTBHl TEpPMOIMHAMHKM W  TEPMOXMMHHM. | 3aKOH  TEpPMOAMHAMHUKHU.
TepMonuHaMuyeckue mnapaMeTpbl U (QYHKIHMH COCTOSHUSL CHUCTEMbI; BHYTPEHHSSI JHEpPrus U
SHTAJBITUL.

17. Tepmoxumus. 3akoH ['ecca. CrmenctBus u3 3akoHa ['ecca. DHTamblus 0Opa3oBaHUS
XUMHYECKHX BeliecTB. Pacuer sHepreTrueckux 3PpPeKToB XUMUISCKUX PEAKITUH.

18. Xumunueckoe cpojactso. Il 3akoH TepmoauHamuku. [lonstue 06 3HTponuu. M3meHeHue
SHTPOINY MPH XUMHUYECKUX Tporieccax U Ga3oBbIX nmepexomax.19.

Oueprusa ['m60ca u ee U3MEeHEHNE B XMMHUYECKUX Tporieccax. HanmpaBneHHOCTh XUMHUYECKHX
npoiieccoB. TepMOXUMHUECKUE YPABHEHHS U MPAKTUYECKUE PACUETHI TI0 HUM.

20. Xumnueckas kuHeTuka. CKOPOCTh XUMUYECKUX PEaKIHil U (haKTOpbI, HA HEE BIUSIOIINE.
['omoreHHbI€ U reTEPOreHHBIE PEAKITUH.

21. BiusHue KOHIIEHTPAIK PearupyroluxX BeUIeCTB Ha CKOPOCTh PEaKIMK. 3aKOH AeHCTBUS
Macc, KOHCTaHTa CKOPOCTH PEaKIUu.

22. BnusiHMe TemIiepaTypsl Ha CKOPOCTh XUMHUUecKor peakuuu. [Ipasmio Bant-I'odda,
ypaBHEHHE AppeHHryca. DHEPrusl aKTUBAIIMA XUMUYECKON PEaKIIUH.

23. XumMmndeckoe paBHOBECHE B TOMOTEHHBIX crcTeMax. KoHcrtanTa paBHOBecHs. Y CKOpEHHE
FOMOTE€HHBIX XUMUYECKHX peakuuid. [ OMOTeHHBIN KaTains.

24. XuMH4YecKoe paBHOBECHE B T€TEPOreHHBIX cucTeMax. | eTeporeHHbIN KaTanus.

25. @akTopsl, BIUSAIOMNE Ha XuMudeckoe paBHoBecue. [Ipuniun Jle-Illarense.

26. PactBopsl. OO11ME MOHATHS O PaCTBOPAX M JUCHEPCHBIX CUCTEMAX.

27. PactBopuMOCTSh BemiecTB. Mi3MeHeHNe SHTAIBITNK U SHTPOITHU TIPH PACTBOPCHHH.

28. KonunuecTBeHHas XapaKTepUCTUKa pacTBOPOB. COCOOBI BBIPAXKEHUSI KOHIIEHTPALIHH
pacTBOpPOB.

29. PacTBOPBI HEDNEKTPOIUTOB U ANIEKTPOIUTOB. CUIIbHBIC U CTTA0bIE SJIEKTPOIUTHI.

30. Cnalsre anexkrponuTsl. KoHCTaHTa AUCCONMAIMM M CTETIEHb TUCCOIMAIINN CITa0BIX
3IEKTPOJIUTOB.

31. Boaa kak cialslif 31eKkTpoiauT. MloHHOe mpou3BeieHre BoAbl. BolopoaHbIN oKa3aTenb.
[ToHsiTHE O KUCTOTHO-OCHOBHBIX MHANKATOPAX.

32. IlpousBenenue pactBopuMocTd. [ uapoms coseir. AMQPOTEpHBIE JICKTPOITHUTHI.

33. OxucnurensHO-BOccTaHOBUTENbHBIE peakiuu (OBP). Bunst OBP.

34. CtenieHb OKHCIICHUS © METOJTBI ¢ pacdera. OCHOBHBIC OKHCIUTEH U BOCCTAHOBUTEIIH.

35. Mertoauka cocTaBleHuUs] ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHil.
Meron snexkTpoHHOro 6ananca. MoHHO-31eKTPOHHBINA METO (METOJI TOJTypeaKIuii).

36. Biusiaue cpenst Ha nmpotekanue OBP.

37. DnexTpoanbie noTeHIHanbl. CTpoeHHe ABOWHOTO 3JIEKTPUIECKOTO CIIOS.

38. H3mepeHue »eKTPOAHBIX MOTeHIHanoB. CTaHIapTHBIN BOJOPOAHBIN STIEKTPO U
BOJIOPOAHAS IIKala OTEHIHAIOB. P HANpsKEHU METAIIIIOB M €70 CBOMCTBA.

39. l'anpBanmueckue meMeHTsl (I'D). AKKyMynsaTopbl. TOIITUBHBIE AJIEMEHTHI.

40. Monspuszanus u nepeHanpspkenne 0.

41. Dnextponus. [TocnenoBaTeIbHOCTh SIEKTPOAHBIX MPOIIECCOB. BTopuyuHbIE MpoIiecchl mpu
AJEeKTpon3e. SIBleHre nepeHanpsKeHu .

42. DNEeKTPOJIH3 C HEPACTBOPUMBIM H PACTBOPHMBIM aHOIaMH.

43. KonnyecTBeHHbBIE COOTHOIICHUS TIPpH AIeKkTposinse. 3akonbl dapanes. Beixos mo Toky.

44. Koppo3sus MeTauioB. Buasl kKoppo3uu.

45. Xumuueckas Kopposus. MexaHusMm o0pa3oBaHMs TOBEPXHOCTHBIX TICHOK. OlleHKa
CKOPOCTH KOPPO3HH.

46. DIeKTpOXUMHUYECKask KOPPO3Hsl, MEXaHU3M U YCIIOBUS €€ MPOTCKaHUSI.

47. CiocoOBbI 3alIUTH METAIIIOB OT KOPPO3HH.
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48. Metamtel. Pactipoctpanenne u popMbl HaXOXKJICHUS METAIOB B mpupoje. M3pieuenue
MeTauloB U3 pyld. OCHOBHBIE CIIOCOOBI BOCCTaHOBJIEHUs MeTauioB. IlomyueHuwe 4YMCTBIX H
CBEPXYMCTHIX METAJLJIOB.

49. Meramnueckass XMMUYeCKas CBs3b. PoJb MeTaNIM4ecKoil CBsi3M B (OPMHUPOBAHHUU
(Gu3NYEeCKUX U XMMUYECKUX CBOMCTB METAJIJIOB.

50. XuMmuyeckre CBOMCTBA MeTaJIOB. B3anMomeicTBHE METalZIOB C BOAOM, KHCIOTaMHU,
1IEeJI0YaMU, COJISIMHU.

51. d-anemenThl. OCOOCHHOCTH CTpOCHUS, (PU3NUECKHE U XUMHUYECKUe cBoiicTBa. KucmorHo-
OCHOBHBIE U OKHCIIUTEIBHO- BOCCTAHOBUTEIILHBIE CBOMCTBA.

52. Meramnyeckue criiaBbl. DU3NKO-XUMHUECKUI aHAIN3 CIJIABOB.

53. KommiekcHsie COCMHEHUS d-371eMeHTOB. Honblt  d-aneMeHTOB KaK
KOMILIEKCOOOpa3oBareia. AHUOHHBIC, KATUOHHBIE M HEUTPaJbHBIC KOMIUICKCHL. THIBI CBsi3ed B
KOMIUIEKCHBIX COeMHEHUAX. KOHCTaHTa HECTOMKOCTH.

54. Opranuueckue coeuHeHMsl. Teopusi CTpOEHUsI OpraHMUECKUX coeAMHEHUH byTneposa.

55. @yHKUMOHANBHBIE rpyNIbl. Kiacckl OpraHn4eckux coelMHEeHUH.

56. IMomumepsl. CriocoObI OTYYECHHUS TTOTUMEPOB: TTOTMMEPHU3ANHS U TOJTUKOHICHCAITUS.

57. ®U3UKO-XUMUYECKHE CBOMCTBA MTOJIMMEPOB.

58. O6nmacTu npUMEHEeHHS TIOJIMMEPOB.

Bonpoch! /151 NOATOTOBKH K 3K3aMeHY CTY/IeHTaM M0 JMCHHUIIIMHE « XMMHUSD)

1. BonnoBas QyHKuMs. DIEKTpOHHOE o0O0Mako u opoburtans. KBaHTOBBIE uymCla, HX
B3alMOCBS3b

2. I'maBHOEe KBaHTOBOE YMCJIO. DHepreTuyeckue ypoBHU. OpOuTaIbHOE KBAHTOBOE UHUCIIO.
[TonypoBuu. ®opma S- u p- opoburanei.

3. MarnutHoe kBaHTOBOE 4mcio. KonmuectBo opOutaneii B s-, p-, d- u f- momypoBHsx,
B3alMHasi OpPUEHTALUsI aTOMHBIX OpOUTaseH.

4. CnuHOBOE KBAaHTOBOE YHMCJIO. MaKCHMalbHOE YHCIO 3JIEKTPOHOB Ha OpOUTalsX,
MOIYPOBHSX U YPOBHSIX.

5. [IpuHIMI U MOC/IEN0BATENLHOCTD 3aM0JIHEHHS JIEKTPOHAMU 3HEPreTUYECKUX YPOBHEH U
MOYpPOBHEN B MHOTO3JIEKTPOHHBIX aTOMaX.

6. MakcuMabHOE YHCIIO0 SJIEKTPOHOB Ha OPOHUTANISX, TOTYPOBHIX M YPOBHSX.

7. IlpaBuino [laynu u npasuso ['yaaa (mpuMepsl IpUMEHEHUs ).

8. DneMeHTapHbIE YaCTUIIBL: JIEKTPOH, IPOTOH M HEUTpoH. VX 3apsa u macca.

9. 3apsn simpa ¥ MOPSAKOBEIN HOMEp AJIEMEHTa B IEPHOANIECKON cucTemMe. MaccoBoe 4ncio,
aTOMHas Macca 31eMeHTa. M30Tomnsl.

10. INepronnveckmii 3akoH J[.J11.MeHnneneeBa u mepruogrnuecKkasi CHCTEMa AIEMEHTOB C TOUKH
3pEHMsI CTPOEHUS AIIEKTPOHHON 000510ukK aToMOB. CoBpeMeHHass (OpPMYJIHPOBKA MEPUOJUUECKOTO
3aKOHa.

11. Ilepmoamueckas cuctema siaeMeHToB. llepumonsl M rpynmbl 31aeMeHToB. IlpuunHa
MEPUOJNYECKOI0 U3MEHEHHUS CBOICTB 3JIEMEHTOB.

12. Paguyc atoma, 3HEpPTUsi MOHU3ALUH, CPOJCTBO K IEKTPOHY, dJEKTPOOTPULIATENIEHOCTh
(20). U3menenne 3TUX mapaMeTpoB IO TIEPHOIaM U TPYyIIaM MEPHOTUIECKON CHCTEMBI.

13. OcHoOBHBIE XapaKTEPUCTHUKHA XUMHMUYECKOW CBSI3UM (AJIMHA CBSI3U, HSHEpPrus CBS3H,
MOJIAPHOCTD CBSA3H). BanieHTHbIE YIIIbI.

14. VI3smeHeHne NOTEHIMATbHOM SHEPTUN CUCTEMBI IIPU COTMIKEHUU IBYX aTOMOB BOJIOPO/A.
JlnuHa 1 SHEprust CBSI3M B MOJIEKYJe BOAOpojaa. V3MeHeHHe SHepruy CUCTEMBI NMPH 00pa3oBaHUU
XUMHUYECKOH CBS3U.

15. Mexanu3Mm o0pazoBaHus KOBaJeHTHOU cBs3u. OOmIas napa 3y1ekTpoHoB. KoBalleHTHOCTD
atoMoB. KoBanenTtHass HenonsipHas W moisipHas cBsA3b  (mpumepsl). Hacelimaemocts u
HaIPaBJIEHHOCTHh KOBAJIEHTHOMN CBSI3H.

16. Mexanm3m 00pa3oBaHMs HETOJSIPHON W TMOJSPHOW KOBAJIECHTHOH CBSI3W Ha IMPHMEpPE
mozekyn C12 u HCI.
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17. 6- u m -cBs3u. [IpocThie U KpaTHBIE CBA3M Ha IPUMEPE MOJIEKYJIbI a30Ta.

18. Mexanu3m oOpa3oBanust HOHHOH cBsi3u. [IpaBuio okrera. loHHas cBA3b Kak MpeAeIbHbIN
Clly4all KOBAJICHTHOM NOJIAPHOM CBsI3U. CTeneHb MOHHOCTH XMMUYECKOM CBSI3U U BIMSIHUE Ha Hee A
90 B3aMMOAEUCTBYIOLIUX ATOMOB.

19. BaneHTHOCTH aTOMOB B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUU. | mOpuaHbIe OpOUTAIH,
ux dopma. Tumnbl ruGpuaM3anuu: sp, P , Sp° u pacrosoxenne opouTasei B IPOCTPAHCTBE.

20. Banentneie yriwl. IIpocTtpancTBenHas ¢dopma MoJyieKysl. JIMHeWHbIe, YIIOBbIE U
MUpPaMUIATIbHBIE MOJIEKYJBL. CXEeMBbI ITepEeKPhIBAHUS BAJICHTHBIX OPOUTANICH B 3THX MOJIEKYJaX.

21. JlunionbHbI MOMEHT. [IMMOIBHBIA MOMEHT XMMHYECKOH CBSI3U M MOJEKYJ CIIOKHOTO
BELIECTBA.

22. llonsarus "cucrema”, "daza", "kommnoneHT" (onpeaeneHus). ' OMOTeHHbBIE U TE€TEpOTCHHbBIC
peakuuu (IpuMepsbl).

23. DHepreTrueckue 3Pp(HEeKThl XUMUUYECKUX peakUui. DK30- U SHJIOTEPMUUYECKHE PEaKLIUU
(mpumepsl). DHTanBNUSA. 3aKOH ['ecca U ciencTBUs U3 HEro.

26. IIpumenenue crneacTBuil U3 3akoHa ['ecca Juist pacyeTa SHTANbINN XUMUUYECKUX PEaKLUil.
CranpmapTHbIC yCIOBUS. DHTAIBINS 00Pa30BaHUS CIOKHOTO BEIIECTBA.

27. CpenHsis M HCTHUHHAs CKOPOCTb XUMHUYECKOW peakuuu. BiusHue KOHLEHTpauuu
pearupyrouux BeIecTB Ha CKOPOCTh XMMUUECKON peaKIiy. 3aKOH JEHCTBYIOIIUX Macc.

28. I'omoreHHble XMMHYECKHE peakiuu (mpumepsl). BiausHue Ha CKOpOCTh FOMOTE€HHOMH
peaKiuy KOHIEHTPAllMU pearupyroImx BeUIecTB. 3aKoH AeicTByronmx Macc. KoHcTanra ckopoctu
PEaKIMH.

29. BiusHue temmepaTypbl Ha CKOPOCTb XHMHYECKOH peakiuu. AKTHBHBIE MOJIEKYJIBI,
SHeprus axkTupauuu. lIpuunHa 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEaKIHUU OT TEeMIIEPaTyphl.
VYpasuenue Bant-T'odda, remnepatypuslii koahPuImeHt.

30. I'ereporennsle peakiuu (mpuMepbl). CKOPOCTh TeTepOreHHOM peakluy, BIUsSHUE Ha Hee
muddy3un U moBepxHOCTH pasziena ¢a3. Koncranra paBHOBecHs sl TeTEPOreHHON peakuuu. 31.
Karanu3 u xaranuzatopsl. Karainm3 TOMOTeHHBI M TeTEpOreHHbIH, MOJO0XKHUTENbHBIM U
OTpULIATENBbHBIA. MeXaHu3M JeHCTBHs KaTaau3aTtopoB. [Ipumepbl nmpuMeHEeHus KaTaJlu3aTOpOB B
IIPOMBIILIJIEHHOCTH.

32. HeoOpatumble u oOpaTuMble peakuuu (mpuMmepbl). XHUMHYECKOE pPaBHOBECHE B
TOMOTEHHBIX U T€TEPOTeHHBIX crucTeMax. KoHcTaHTa paBHOBECHSI.

33. IlpaBuno Jle-lllatense M NpUMEHEHHE €ro K paBHOBECHBIM cUCTeMaM. BrusHue
TEeMIepaTyphl, JaBJICHUS W KOHIEHTPAIMH pPEearupyrollnx BEIIeCTB Ha MOJOKEHHE pPaBHOBECHS.
IIpumepsl.

34. BnusHMe TeMmmepaTypbl, TaBJICHUS M KOHICHTPAIMHA pPEarnpyoNMX BEIIeCTB Ha
nojioxkeHue paBHoBecus. IIpumepbl. BpiOop onTHManbHBIX YCIOBMHA NPOBENCHHS XMMHUYECKHUX
peakuuii Ha npuMepe cuHTe3a ammuaka: N2 + 3H2 «+>2NHs; AHx.p.<0.

35. PactBopel. CriocoObI BBIpaKEHHUS COCTaBa PacTBOPOB (MaccoBas JOJsI, MOJIApHAs M
HOpMaJlbHasi KOHIIEHTpaLuu, TUTP). HacklleHHbIe, HEHACHIIIEHHbIE U TEePECHIILIEHHbIE PACTBOPHI.
[Iepexpucrammm3zanus.

36. TemoBbie 3(pdeKThl MpH PaCTBOPEHUH KPUCTAJUIMYECKOTO BEHIECTBA B HKHIKOCTH.
ConpBaTanys M ruapaTays. DHTAIbIN PacTBOPEHUs. BiusHue temneparypsl Ha pacTBOPUMOCTD
KPUCTAJUTMIECKOTO BEIIECTBA B )KUIKOCTH.

37. PacTBOpUMOCTb Ta30B B KUAKOCTH. 3aBUCHMOCTb PAaCTBOPUMOCTHU Ta30B B KUJKOCTH OT
naBieHus (3akoH ['enpu) m Ttemmeparypsl. [Ipumenenune npasuna Jle-lllatense k mnpoueccy
pacTBOpEeHUs ra3a B )KUAKOCTH.

38. DIEeKTPONHTHI U HEXIEKTPOIUTHL. Teopus dNMEKTPOIMTHIECKOH muccormanuu. CTerneHpb
(or) m koHCTaHTa (KAMC.) auccouuanuu. DakTopsl Bausomme Ha o U Kauc.? CHiIbHBIE U Cladble
ANEKTPOJIUTHI (IPUMEPHI).
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39. Muccoumarnust 3nekTpoiauToB. CTymeHYaras IUCCOIMANAS KUCIOT W OCHoBaHWH. Ha
npumepax auccoruanuu Gocdoproit kucnotrsel (HsPOs) m ruppoxcuaa xobamera (II) Co(OH):».
KoHcTaHTa 371€KTpoIUTHYECKON JUCCOLUALIUY.

40. 3akoH pazbasieHus OcTBanabaa s c1aboro OMHAPHOTO JIEKTpoauTa (BbIBON). BinsiHue
KOHIICHTPALIMU PAaCTBOPA CIA0OT0 JIEKTPOIUTA HA CTENCHD AJIEKTPOIUTHIYECKON JTUCCOIMALINH.

41. NoHoOOMEHHBIE peakIy ¢ 00pa30BaHUEM OCalKa, ra3a, caadoro MEKTPOIUTA WIH
KOMILIEKCHOTO HOHA (TTPUMEPHI).

42. Tlpou3BeneHNe pacTBOPUMOCTH W MPUMEHEHHE €ro AJIs BBIYMCICHUS KOHIICHTPAIMH
HACBIIIEHHOTO pacTBOpa U BO3MOXHOCTH BBINIAJICHUS OCaJKa U3 pacTBOPA.

43. DnexTposMTHYecKas nuccoruanus Bojsl. Koncranra nucconumanuu Boasl. MloHHOE
npou3sBeieHre Boibl. Bogopoansiil mokaszarens (pH) pacTBopos.

44. KouHueHTpalusi HOHOB BOJOPOJa U MOHOB TMAPOKCU/IA B HEUTPAIbHBIX, KUCIBIX U
iesI0YHbIX pactBopax. Ilokaszarens pH u ero 3HaueHune B 3TuX pacTBopax.

45. Tunppomus conei. Crynenuarsiii rugponu3. WM3menenne pH 1pu  rugposuse.
HeobOpatumslii ruapoams.

46. CterieHb ¥ KOHCTAaHTa TUAPOJIH3a. BiusHue TemriepaTypsl M KOHIIEHTPAIMH PacTBOpa Ha
TUAPOIU3.

47. OKUCTUTETHbHO-BOCCTAHOBHUTENbHBIE peakinu. CTerneHb OKUCICHUS U BAJICHTHOCTH
aToMoB. OKHUCJIEHUE U BOCCTAHOBJICHHE.

48.0nexktponnsiii 6ananc. CocTaBiIeHNE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA Ha
npumepe: H2S + KMnO4 + H2S04 — S + MnSO4 + K2S04 + H20.

49. Turmbl OKHCIHTENHbHO-BOCCTAHOBHUTENBHBIX pEakuuid. BnusHue ycioBuili mpoBeneHHs
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peaklnii (KUCIOTHOCTh CPEJIbl, TEMIIepaTypa, KaTalnu3aTrop) Ha
COCTaB IPOAYKTOB PEAKIIH.

50. Dnekrponus. [locnenoBarenbHOCTh pa3psiia MOHOB Ha 3MeKTpoax. CXeMbl IpoIECcCOB
anekTpoim3a paciiaBa u pacrsopa NaCl. 3akonsl aekrponu3sa (3akonbl Dapanes).

51. Omnextponu3. CxXeMbl MPOLECCOB DJIEKTPOJIU3a C HMHEPTHBIMU JJIEKTPOJAAMHU U
pacTBOpUMBIM aHOJIOM. [IpuMeHeHune 3aeKTpoau3a.

52. PaBHOBecHe B cHCTEME METaUI-pPacTBOP €ro COJMU. YCTPOWCTBO M MPUHIUN JEHCTBUS
MEPBUYHOTO TaJIbBAHUYECKOI0 ieMeHTa Januens-Axkoou.

53. OTHOCUTENBHBIN AIEKTPOJHBIN moTeHIMal. Bomopomausiii snextpoa. CTaHIapTHBII
ANEKTPOAHBIN MOTEeHIMANI. Pl cTaHAapTHBIX 3JEKTPOJHBIX MOTEeHIMaNoB it nap Me/Men+ (psin
HampspKeHWH) U BBIBOJBI M3 Hero. [IpuMeHeHHe CTaHAapTHBIX SJEKTPOAHBIX MOTCHIIMATIOB IS
orpezieNIeHUs] BO3MOKHOCTH MTPOTEKAaHUSI OKUCIUTEIbHO-BOCCTAHOBUTENILHOM pEeaKIINU.

54. Teopus CTpoeHHS KOMIUIEKCHBIX COEIUWHEHHH. XapakTep XHMHUYECKOH CBs3U B
KOMIUIEKCHBIX COeqUHEHUsIX. L{eHTpanbHbli aToM, JTUTaH/bl, KOOpAUHAIIMOHHOE uncio. [Ipumepsl
peaKLuil MoJy4YeHNs KOMIUIEKCHBIX COEMHEHUI.

55. Xumnueckasd cBsI3b B MeTajulax. XMMHYECKHE CBOMCTBAa METAIOB. B3amMomeicTBue
METAJJIOB C HEeMEeTalllaMH, BOJOW, pacTBOpaMHU KHUCIOT U mienodei. [IpombinuieHHbIE CrIOCOOBI
MOJIy4YEHHUsI METAJIJIOB.
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[Tpumep K3aMeHAIMOHHOTO OMIIeTa

MUWHUCTEPCTBO HAVKM U BBICIIIET'O OBPASOBAHU S POCCUIMCKOMN ®EJIEPALIMNA
®denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHHUE BRICIIIETO 00pa30BaHUA
«MOCKOBCKHM MOJJMTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKM ITOJIUTEX)

QaxynpTeT XUMHYECKOHN TeXHOIOTHN U OnotexHonorud, Kadenpa «XumbnoTex»
Hucuunnuza «XumMus»

Oo6pa3zoBatenpHas nporpamma: 13.03.03 DiiekTposHepreTHKa U 3JSKTPOTEXHUKA
Kypc 1, cemectp 1

9K3AMEHAILIMOHHBIN BUJIET Ne 16.

Bonpoc 1. B paBHBIX 00beMax pa3IHyHBIX I'a30B MPU OJWHAKOBBIX YCIOBHUSIX COIACPKHUTCS OJMHAKOBOE
YHCIIO MOJIEKYII.

1) 3akoH IPOCTHIX 0OBEMHBIX OTHOIICHHI,

2) 3akoH ABorajpo,

3) 3aKOH MOCTOSHCTBA COCTaBa,

4) 3aKOH MPOCTBIX KPATHBIX OTHOIICHHH,

5) 3aK0H 3KBHBAJICHTOB.

Bompoc 2. Menpuaiitias XUMHYECKH HEJISNUMasi 9acTUIIA DIEMEHTa -
1) Mounekyina,

2) Atowm,

3) DKBUBAJIEHT,

4) Morb,

5) Uom.

Bompoc 3. BajieHTHBIH 371€KTPOHHBIHN CJI0OM aTOMa TE/UTypa KMEET KOH(PUTypaIHUio:
1) 5s%p*,

2) 6s%p*,

3) 5d6s?,

4) 4d%5s?,

5) 4d°5st.

Bomnpoc 4. HanpasjieHHOCTh OpOUTaliei B TPOCTPAHCTBE U COOCTBEHHBIN MEXaHHMUECKUH MOMEHT JABHIKEHUS
3JIEKTPOHA ONHCHIBAIOTCS KBAHTOBBIMH YHCIIAMHU -

Dn, I

2) I, m;;

3) n, my;

4) mi, Ms;

5) I, ms.

Bompoc 5. ®opmy TeTpasapa UMeeT MOJIEKya. ..

1) PCls,

2) CoH.,

3) H3POs,

4) HCl,

5) SFe.

Bomnpoc 6. CBsi3u pacroyioyxKeHbl B TOPSIJIKE YBEIWICHUS 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-1 > H-Br —» H-CI.

Bompoc 7. YkaxxuTe T XUMHUYECKOH CBSI3M B MOJIEKYJIE THAPHUIA JIUTHUS.
1) koBaJIeHTHas HETOJISIPHAs,

2) KOBaJICHTHAS TIOJISIpHAs,

3) BogopoaHas,
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4) MeTaTUUecKas,

5) nonHas.

Bompoc 8. Kak usmenurcst ckopoctsb peakitnut 2SO,r+021=2S03(r), eciu [SO-] yBenuunTs B 3 paza?
1) yBenuuutcs B 3 pasa,

2) yBenuuutcsi B 9 pas,

3) ymeHbmmTes B 3 pasa,

4) ymeHbInuTCs B 9 pas,

5) He U3MEHHTCS.

Bompoc 9. Pasrosecue B cucteme Hory + Clagy = 2HCl(ry; —AH cMecTuTCS @) P YBETUYESHUY TABICHUS,
0) yMEHBIIIEHIH TEMIEPATYPHI ...

1) a) BpaBo, 6) BIpaso;

2) a) B1I€BO, 0) BJICBO;

3) a) He cMecTHTCH, ) BIIPaBo;

4) a) BieBo, 0) BIIPaBo;

5) a) He cmecTHTCH, 6) BIEBO.

Bomnpoc 10. KomudecTBo pacTBOPEHHOTO BEIIECTBA B €IMHUIIE 00beMa pacTBopa -

1) maccoBas 1o,

2) MOJISIpHAst KOHIIEHTPAITHS,

3) HOpMaTbHAsI KOHIIEHTPALIHS,

4) MoJIsUTbHASL KOHIICHTPALIHS,

5) MonbHas moms.

Bompoc 11. Kakas u3 npesioyxKeHHBIX peakiinii He et 10 KoHa. [[puBeanTe HOHHBIE YpaBHEHUS PEaKITHA.
1) Fe(OH).CI + NaOH = Fe(OH)3 + NaCl,

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

3) BaCl, + H2SO4 = BaSO, + 2HCI,

4) ZnS + 2HCI = HaS + ZnCly,

5) Ca(NO3), + 2HCI = CaCl, + 2HNO:s.

Bonpoc 12. Kakas cpena u kakoBo 3Hauenue pH pactsopa, cogepxamniero 3-10° Mons/n nonos H*?
1) kucnas cpena, pH = 5,477,

2) kucnas cpena, pH = 4,52;

3) menounas cpena, pH = 4,52;

4) menovnas cpeaa, pH = 9,52;

5) neitrpanbHas cpena, pH = 4,5.

Bompoc 13. Kakast cosib ojisepraeTcst THAPOIN3Y, Kakas Cpejia B pacTBOPE 3TOU cou?

1) Na;SQg, xucas;

2) NazSOs, menounas;

3) NazSOs, kucias;

4) NazSOs, menoynas;

5) BaSOy4, kucnas.

Bormpoc 14. Kakyto crernenb okucieHus uMeeT Xpom B mosiekysie Naz[Cr(OH)g]?

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bompoc 15. B kakoii cTpoke 1moj IMyHKTOM a) MPUBEAECH METalJI, PACTBOPSIONIHMIACSA B COISTHON KHCJIOTE, a
o1 MyHKTOM D) B pacTBope ruapokcuna Hatpusi? OTBET MOATBEPIUTE YPAaBHEHUSAMH PEaKIHi.

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.

Bormpoc 16. PaccraBbTe K03 GHIIMEHTHI JJICKTPOHHO-HOHHBIM METOIOM, YKOKHTE UX CyMMY B YPaBHCHUH:
KMnO;s + HNO; + H,S0O,.=MnSO4s+HNO3z+KSO4+H,0

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

Bompoc 17. Kakumu KHCIIOTHO-OCHOBHBIMH U OKHUCIIHTENHHO-BOCCTAHOBUTEIEHBIMHA CBOMCTBAMH 00Ia1aeT
okcup Mapranmna (VII) — Mn,O7? TlepBoe moaTBepuTe YpaBHEHUSIMHU PEAKITHHA.
1) OCHOBHBIMH, OKUCITUTEIBHBIMH;

2) KUCIIOTHBIMH, BOCCTAHOBHUTEIILHBIMHU;

3) KHCIIOTHBIMH, OKUCIUTEILHBIMU;

4) 0OCHOBHBIMH, BOCCTAHOBUTEIBHBIMH.

5) ampoTepHBIMHU, OKHCITUTEIBHBIMU U BOCCTAHOBHTEIHHBIMHU.

Bormpoc 18. B kakoii u3 cosneli 3apsii KOMILIEKCHOTO UOHA PaBeH —37

1) Ka[Fe(CN)s],

2) [Cu(NH3)4]SOs4,

3) K2[Pb(OH)4],

4) Nas[CO(NOZ)e],

5) Ko[Hgl4].
YTBepkeHo Ha 3aceannn kKadenpsl «XuMbroTex» oT «__» 20 r., mpotokon Ne
3aBenyromnuii kapeapoit «Xumbuorex» T.W. I'poMOBBIX

[IpuMep KOHTPOJIBHBIX BOMPOCOB JAJISi JOMYyCKa K BBIMOJHEHUIO JIa0OpaTOpHOU padoTe 1o
TeMe «XUMUYECKasi KHHETHUKa

1. JlaiiTe onpeneneHre CKOPOCTH XUMUYECKON PEAKIIUH.

2. Jlaiite hopMyIUPOBKY 3aKOHA AEMCTBHS MACC /Il TOMOTEHHOW U T€TEPOreHHOMN peaKIIid.

3. [aiite onpe/eieHre KOHCTAHTBI CKOPOCTH XUMHUYECKOH peakuuu. OT KakuX mapaMeTpoB oHa
3aBUCUT?

4. OxapakTepusyiiTe BIIMSHUE TEMIEpPaTypbl Ha CKOPOCTh XMMHYECKOM peakiuu (IIpaBUIIO
Bant-T'odda).

5. [IpokommenTupyiite ypaBHeHue Appenunyca. [laiite onpeneneHne SHEPTruu aKTUBAIINH.

6. Uro Ttakoe karanuzatop? KakoB mexaHusm paeiictBus katanuzatopa? [lpuBenurte mpumepsl
TOMOTE€HHOTO M FeTepOr€HHOI0 KaTajln3a.

7. laiite onpeneneHus: 00paTUMO XUMUYECKON PEAKIIMU U XUMUYECKOTO PaBHOBECHS.

8. JlaiiTe BBIBOJ] KOHCTaHThl XMMUYECKOTO paBHOBecHs. OT KaKuX MapaMeTpoB OHA 3aBUCUT?

9. [Haiite QopmynupoBky mpuHnumna Jle-Illatense. I[IpuBenure mpumep obOpaTHMON
XUMHUYECKON peakiuy, 0ObICHUTE, KaK MHTEHCUBHOCTb PA3JIMYHBIX MapaMeTPOB MOXKET BIUATH Ha
CMeEIllEHNE PaBHOBECHUS PEAKIIUH.

10. Yto takoe (azoBele paBHOBecus? JlaiiTe ompeneneHus MOHATHSIM: (paza, KOMIIOHEHT,
HE3aBHCHUMBbII KOMIIOHEHT, CTENIEHb CBOOOIBI.

11. Copmynupyiite npaBuio ¢a3. PaccMoTpuTe MOHO-, M- U MHBApHAHTHBIE CUCTEMBI Ha
npuMepe auarpamMbl cocTosiHuA BoJbl. [lonp3ysce ypaBHenuem Kunaneilipona-Knaysumyca, Ha
IpUMepe 3TOM JAMarpaMMbl PacCMOTPUTE 3aBUCUMOCTb TeMIepaTypsl (ha30BOro mnepexoia OT
JTaBJICHHUS.

12. Yto Takoe TepMUUYECKHI aHATIN3, I Yero OH NnpuMeHseTcs? Kak mo KpuBbIM OXJIaKICHUs
CTPOSIT IUarpaMMbl COCTOSIHUSA?
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BapuaHTbI JOMalIHUX KOHTPOJIbHBIX padoT mo teme «Metayuibl d-cemMeiicTBay.

3aganue 1. CocraBbTe NOJTHBIC MIEKTPOHHBIE (OPMYIIBI U Tpadudeckue GopMYIIbI
BaJICHTHOTO CJIOS 3JIeMeHTOB d-cemeiicTBa:

Bapuant 1 2 3 4 5 6 7 8
OnemeHT No 21,84 28,80 | 23,78 |25,76 |24,77 |27,74 |40,73 | 42,75
Bapuant 9 10 11 12 13 14 15

OnemenT Ne 45, 30 22,79 | 44,72 | 29,41 | 26,41 | 47,57 |48,89

3aganue 2. CocraBbTe (POPMYJIIBI OKCHJIA M THAPOKCUAA METAJIA B YKa3aHHOU CTETICHH
okucnenus. [IpuBenure ypaBHeHMs peakui, JEMOHCTPUPYIOIIHNE KUCIOTHO-OCHOBHOM XapakTep
3THUX COCOUHEHMI.

Bapuant 1 2 3 4 5 6 7 8
Merasmn Vo Mn*? Cr+3 Fe*> | Ni*? Cu* Mn*" | Cr*t
Bapuant 9 10 11 12 13 14 15

Meran Ag* Cu?* Crt2 | W Mo?* | Zn*? | Mo*®

3ananmue 3. PaccraBpre K03 punments B npuBeaeHHbIX cxemax OBP, monb3ysce meToom
MOJIypeaKkMi. YKaKuTe, KaKyro pojib B IPUBEIEHHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIusIX UrPAIOT COSAMHEHUS d-MeTaIoB, B KAaKOH CTENEHN OKHCIICHHUS IPU 3TOM HAaXOIHUTCS

MeTaun?
BapuanTt Cxembl peakiuii
1 Fe(OH)2 + O2 + H2O — Fe(OH)s3
KMnOg4 + KI + H2SO4 — |2 + MnSO4 + K2SO4 + H20
5 KMnO4 + KI + H20 — |2 + MnO2 + KOH
C0203 + HCl(xory) = CoCl2 + Cl2 + H20
3 KNO:z + K2Cr.07 + HNO3z — Cr(NOz)s + KNO3 + H20
KMnO4 + KNOz + KOH — KoMnO4 + KNO3 + H20O
4 KMnO; + Cr2(SO4)3 + KOH — K2CrO4 + KoMnOg4 + H20 + K2SO4
FeClz + KOH + Br, —» KoFeO4 + KBr + H20 + KCI
K2FeOs + NHz — N2 + H20 + KFeO, + KOH
5 K2Cr207 + K1 + H2SO4 — Cra(SOa)s + I + HoO + K2SO04
5 KMnO4 + H202 + H2SO4 — MnSQO4 + Oz + K2SO4 + H20
FeClz + KI — FeCl, + I, + KCI
7 K2Cr207 + SO2 + H2SO4 — Cr2(SO4)3 + K2SO4 + H20
MnO; + HCl — MnCl; + Cl; + H20
3 Cr2(S04)3 + PbO2 + KOH — K>CrO4 + PbSO4 + H20
KMnO4 + H20 + KNO2 - MnO; + KNO3 + KOH
9 KMnO4 + NaxSO3 + H2SO4 — K2SO4 + MnSO4 + H20 + NaxSO4
Cr203 + NaOH + KNO3z — NaxCrO4 + KNO2 + H.0
10 KMnO4 + Na2S0O3 + NaOH — KoMnO4 + NaxSO4 + H20
FeSO4 + K2Cr207 + H2SO4 — Fe2(S04)3 + K2SO4 + Cr2(SOa4)3 + H20
1 Cr(OH)s + Bro + KOH — K>CrO4 + KBr + H20
KMnO4 + KOH + KNO2 —» KoMnO4 + KNO3 + H20
12 K2Cr207 + H3PO3 + H2SO4 — Cr2(S04)3 + HaPO4 + KoSO4
KMnO4 + K2SO3 + H20 - MnO: + K>SO4 + KOH
13 KMnOs + HzS + H2SOs4 — MnSO4 + S + K2SO4 + H20
Sn + HNO3(p) — Sn(NO3)2 + NHsNOs + H20
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1 PHz + CuSO4 + H20 — H3PO4 + Cu + H2SO4

K2Cr207 + SnCl; + HCl — SnCls + CrCls + KCI + H20
15 FeCls; + SO, + H,O — FeCl, + H2SO4 + HCI

KNO; + K2Cr,07 + HNO3z — Cr(NOz)3 + KNO3 + H20

7.3.2. [IpomexxyTo4Hasl aTTeCTaIIH
[TpomexxyTounas aTrectaius npoBoauTcs Ha 1 cemectpe 1 kypca (ounas ¢hopma oOydeHHS)

1 Ha 3 cemectpe 2 Kypca (3aounas popma oOydeHus) B hopMe IK3aMeHa.

CryneHT AomyckaeTcs 10 cjauu SK3aMeHa, €ClId BBIMOJIHEHBI CIIEYIONINEe BUAbI paboT:
- BBITOJIHEHBI U 3aIIUIIEHBI JJAOOpaTOPHBIE pabOTHI;

- PO JIEHBI TECTOBBIE 33/IaHUS 110 BCEM TeMaM Kypca ¢ pe3ylibraToMm He Huxe 60%;

- BBITMOJIHEHBI TPU KOHTPOJIBHBIX Pa0OTHI Ha OLICHKY HE HMXKE «yJOBIECTBOPHTEIHHO.




