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1.  Hexau, 321241 U IVIAHUPYeEMbIe Pe3yJIbTAThI 00y4eHHs M0 TUCHUIITHHE

[lenpf0 OCBOCHHS JHUCHUIUIMHBI «XUMHS» SBISETCS (HOPMHUPOBAHHE Yy CTYACHTOB
XUMHUYECKOM MOATOTOBKM IO BOIPOCAM, CBSI3AHHBIM C IPUMEHEHUEM OCHOBHBIX XMMHYECKUX
3aKOHOB, 3aKOHOMEPHOCTEH IMPOTEKAaHUsSI XUMUYECKUX PpPEaKkUUil Uil PEUIEHUS KOHKPETHBIX
MPAKTUYECKUX 3a7a4 B 00JacTU SKOJIOTMYECKON M IMPOU3BOJCTBEHHOW OE30MACHOCTH, a TaKXKe
MPUPOTOOXPAHHBIX OMOTEXHOJIOTHH.

3ajaun JUCHUIUIMHBL: CO3JaHHUE TEOPETUYECKOM 0a3bl IJii OCBOEHUS IOCIETYIOIIUX
JUCLMUIUINH, B KOTOPBIX PACCMaTPUBAIOTCS CBOMCTBA ITPOCTHIX U CIIOKHBIX BEIIECTB, @ TAKKE METO/IbI
WX TIONly4eHUS U HCCIeloBaHus [Js HambOosiee 3(PGEKTUBHOIO HCIOJB30BaHUA B 00JACTH
9KOJIOTHYECKOH ¥ MPOU3BOJICTBEHHOM 0€30MaCHOCTH, a TAKXKE MPUPOJOOXPAHHBIX OUOTEXHOJIOTUH.

OOyuenue Mo IUCHUIUIMHE «XUMHS) HANpaBiIeHO Ha (OPMHUPOBAHUE y OOYYAIOLIUXCS
CHEAYIOIMX KOMIIETCHLINM:

I/IH}II/IKaTOpI)I JOCTHIKCHUSA
KOMIIETCHIIUN

HNOIIK-3.7. [leMmoHCTpUpPYET
MOHUMaHHE XUMUYCCKUX
MIPOIIECCOB

Koa u HauMeHoBaHue KOMIIeTeHIIUH

OIIK-3. CniocobeH npUMeHsTh COOTBETCTBYIOLTHI (PU3UKO-
MaTeMaTHYECKHUI anmapar, METO bl aHAIH3a ’
MO/JICIIUPOBAHMSI, TCOPETUIECKOTO M IKCIICPUMEHTAIIBHOTO
WCCJICIOBAHMSI TIPU PEIICHUH MTPO(EeCCHOHAIBHBIX 33a4

B pe3yiabTaTe ocBOeHMS IUCHUNIUHBI 00YYAIOUIUIICS T0JIZKEeH:

3HaeT OCOOCHHOCTH CTPOCHHUS aroMa »JJIEMEHTOB, HCXOJS U3 HX TMOJOXKECHHUS B
MEPUOIMYECKON CHCTEME; MPUPOY XUMHUYECKON CBS3M B PA3MYHBIX THIIAX MATEPHAIIOB, CBS3b
XUMHUYECKOT0 COCTaBa C MEXaHUYECKUMH, TEXHOJIOTHYECKUMHU U Jp. CBOMCTBAMHU.

YMeeT rOTOBUTH pacTBOPbl XMMHUYECKHUX BEILECTB 33JaHHON KOHUEHTpAalUHU; ONpPEIesiTh
M3MEHEHUE KOHLEHTPAUU BELIECTB MTPU NPOTEKAaHUU XUMHUYECKUX 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»,
«MarepuanoBeIcHUe H TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPHUAIIOB.

3. CrpykTypa U copepxkaHue IUCUUIINHBI

OO11ast TpyI0eMKOCTh TUCIUIIMHBI COCTaBIsIeT 4 3aueTHbIe euHuUIb! (144 yaca).




3.1  Buabl yueOHoii paGoThl H TPY10€MKOCTh

(mo hopmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus

Ne . KonnuectBo Cemectp
Bun yueOHo# padoThl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B tom uncre:
11 | Jlekuuu 16 16
1.2 | CemuHapcKue/IPAaKTUUECKUE 3aHITHS 16 16
1.3 | JlabopaTopHbIe 3aHATHS 16 16
2 CamocrosiTesibHas padoTa 96 96
3 | [Ipome:kyTouHasi aTTecTalUsA
3auer/mud.3a4er/IK3aMeH IK3aMeH
Hroro 144 144
3.1.2. 3aounas popma o0yueHHS
Ne . KosmmyecTBo Cemectp
Bup yueOHoii padoTnbl
n/n 4acoB 4
1 AyIMTOpHBbIE 3aHATHS 12 12
B Tom umcie:
1.1 | Jlexkuuu 6 6
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHS - -
1.3 | JJabopaTopHbIe 3aHATHS 6 6
2 | CamocTosiTe]IbHAs1 padoTa 96 96
3 | IIpome:kyTouHasi aTTecTAIUsI
3auet/nud.3auer/sK3aMeH IK3aMeH
Hroro 108 108
3.2 TemaTnyeckuii IJIaH U3y4eHUs JUCHTUNTHHBI
(o popmam 0OyueHUsT)
3.2.1. Oynas ¢popma oOyueHus
TpyaoemkocTs, yac
AyautopHas padora =
D 9 L = E
Ne Pa3nenbl/TemMbl ° . § ?) = :__mi = g % § s
n/n JUCIHILTHHBI 3 E S gé g % E E % = L§
T2 ERERIEE|§°
SE | & |£7|5
@)
1| Beenenue 5 2
2| Pazzen 1. OcCHOBHBIE XUMUYECKHE
MOHSITHSI U 3aKOHBI. ArperaTHble 9 1 2 6
COCTOSIHUSI BEIIECTB.
3| Paznen 2. OcHOBHbIE KI1acChl 9 1 5 5
HEOPraHMYECKUX COCTMHCHHI.




4| Paznen 3. CtpoeHue aTroma. 8 1 1 6
5| Pa3znen 4. Xumudaeckas CBS3b. 8 1 1 6
6| Pazmen 5. Xumnueckas tepmoauHamuka. | 16 2 2 2 10
7| Paznen 6. XuMuueckast KHHETHKA. 16 2 2 2 10
8| Paznen 7. PactBopsl. JlucnepcHbie 16 5 5 2 10
CHCTEMBL.
9| Pazgen 8. OKUCIUTEIBLHO- 1 1 2 2 6
BOCCTAHOBUTEJIHHBIC PEAKITUH.
10| Pazgen 9. DnekTpoXuMUYeCKre 16 5 5 5 10
TIPOIIECCHI.
11| Paspnen 10. O0ume cBoiicTBa METAJLUIOB. 13 1 2 10
12| Paznen 11. Meramnsl d-cemelicTBa. 13 1 2 6
13| Pasnen 12. KoMmIuiekcHBIE COEIUHEHHS. 13 1 2 10
Hroro 144 16 - 16 16 96
3.2.2. 3aounas popma o0ydeHus
TpyroeMkocTs, yac
AyautopHas padora =
o Qe u o z
Ne Pa3aennl/TeMbl o v § % = i = g % qE s
n/n JHCHUILTHHBI 3 = &5 E| g & £e| 88
= 5 |EEZ| 22| E2| 5 &
= | EE°| gR| 25 g
SE | & |EF|&
&
1| Beenenue 7
2| Pazgen 1. OcHOBHBIE XUMUYECKHE
TIOHSITUS Y 3aKOHBI. ATperaTHbIe 2 7
COCTOSTHHSI BEIICCTB.
3| Paznen 2. OCHOBHEBIE KJIACCHI 9 2
HEOPraHMYECKUX COSTUHEHHI.
4| Paznen 3. CTpoeHue aTroma. 1 7
5| Pa3znmen 4. Xumudeckas CBS3b. 1 7
6| Paznen 5. Xumudeckas TepMOIMHAMUKA. 2 2 2 6
7| Paznen 6. XumMuueckast KHHETHKA. 2 2 2 6
8| Paznen 7. PactBopsl. [lucnepcHbie 1 5 14
CHCTEMBEL.
9| Pazzen 8. OKUCIUTENBHO- 5 7
BOCCTAHOBUTEJIHHBIE PEAKITUH.
10| Paznmen 9. DaeKTpOXUMHUYECKHE 1 5 5 7
MIPOIIECCHI.
11| Pasgen 10. O01ume cBoiicTBa METAILIOB. 7
12| Pasnen 11. Merasmsl d-cemelicTsa. 7
13| Paszgen 12. KoMmiuiekcHBIE COEAUHEHNS. 7
Hroro 108 6 - 6 - 96




3.3  Coaep:xaHue TUCHUIIHHBI

BBenenue

XuMHsl KaK 4acTb €CTECTBO3HAHMS - HayKa O BEIIECTBAX M HX MpeBpalieHUsiX. Bujbl
XUMHUYECKUX peakiuil. CBsi3b XUMHUU C IPYITMMH HayKaMmu. 3HAU€HHE XUMUU B (OPMHUPOBAHUU
MBIIUICHUS B U3YYEHHUH MPUPOJIBI U PA3BUTUU TEXHUKHU. XUMHUS U MPOOIIEMbI IKOJIOTHH.

Paznen 1. OcHOBHble XHMHYECKHME MOHATHSA M 3aKOHbI. ArperatHble COCTOSIHHS
BELIECTB.

XUMHS — HayKa O BELIECTBAX M MX IPEBPALLCHUSIX. ATOMHO-MOJIEKYISIPHOE YUYE€HHUE. 3aKOH
MOCTOSIHCTBA COCTaBa. 3aKOH MPOCTHIX KPATHBIX OTHOLIEHWH. ATOMHBIE U MOJIEKYJISIPHBIE MAcCCHI.
KomnuecTBo BemecTBa. 3akoH ABOrajpo. 3aKOH MPOCTHIX 00BEMHBIX OTHomeHui I'eii-JIroccaka.
3aKOH PKBUBAJICHTOB. ['a30BbI€ 3aKOHBI.

Pa3nen 2. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeTMHEHH .

Knaccudukanus Heopranndeckux BemiecTB. Kiaccupukamus peakiuii B HEOpraHHUECKOU
xumuu. HomeHnkiarypa, noinydeHue U XMMUYECKHUE CBOMCTBA HEOPTAaHMUYECKUX BemecTB. OKCUIIBI.
OcuoBanwust. Kucinotsl. AMporepnsie ruapokcuibl. Comm.

Paznen 3. Ctpoenue atoma.

Ucropus pa3Butus yueHus o cTpoeHur atoma. KBaHTOBO-MexaHUYECKasi MOJIENb CTPOCHHS
atoma. KBanTtoBble unciia. CTpO€HHE MHOTO3JIEKTPOHHBIX aToMOB. llepuonnueckuii 3akon JI.U.
Menneneesa. [lepuoanueckas cucrema /.M. MenzeneeBa. DneKTpoHHas KOH(UTYpaIusl 2JIEMEHTA.
W3meHeHne CBOMCTB 3J1€EMEHTOB B IEPUOJIaX U TPYIIAX.

Pa3znen 4. XumMnueckas cBf3b.

Xumunyeckas cBa3b. O0pazoBanue u cBoicTBa. [lonsapHocTts cBs3u. [lonsapuzyemMocTs CBS3M.
DOHeprusi W JnuHa CBsi3u. HampaBieHHOCTh KOBAJIGHTHOW CBSI3M. MeXaHu3Mbl 0Opa3OBaHMS
KOBaJICHTHBIX CBsi3eil. OOMeHHBIN MexaHu3M. JIoHOpHO-aKIeNnTOpHBIH Mexannu3M. HaceiaemocTts —
CBOMCTBO KOBaJICHTHOM cCBsS3M. MoHHAs XUMHUYECKas CBA3b. MeToJ BaJICHTHBIX CBI3ed. Meton
MOJIEKYJISIpHBIX opouTaneil. CBs3pIBaroIMe U pa3pbIxiistomue opourtanu. [lopsaok u sHeprus cBs3u.
ONeKTpoHHbIE  KOHQUTYpaluu  MOJIEKYJl.  Meramummueckass  CBSI3b.  MEXMOJIEKYJIIPHOE
B3auMozeiictue. Ban-nep-BaanbcoBbl cuibl. BogoponHas cBsi3b. XUMHUUYECKasi CBSI3b U CTPOEHUE
BemiecTB. OOIIass XapakTepUCTUKA KHUIAKOTO COCTOSHHUSA. XapaKTePUCTHUKA CBOWCTB BEIIECTB B
TBEPIOM COCTOSTHUU.

Pa3nen 5. Xumuyeckasi TepMOIMHAMUKA.

OcHOBHbIE TOHATHS W onpeneneHusd. DyHKIUA COCTOSIHUSA. BHYTpeHHssi 3Heprus.
Ouranenus. 3akoH ['ecca. Dutponus. Jueprus ['ud0oca.

Pa3znen 6. XuMuueckasi KHHETHKA.

CKOpOCTh XMMHUYECKOM peakuuu. BiMsHuE KOHIEHTpAIMU pearupyrolmx BEIIECTB Ha
CKOpPOCThb peakluu. BnusHue Ttemmeparypsl Ha CKOPOCTb XHMMHUUYECKOW peakuud. BnusHue
KaTaJIu3aTOpPOB Ha CKOPOCTh XUMHYECKOW peakuuu. Peakmms benoycosa-XKaboTuHCKOrO.
Xumnueckoe pasHosecue. [ Ipunuun Jle-Ilarense. @a3zoBbie paBHOBeCH. TepMUUYECKHI aHATIU3.

Pa3nen 7. PacTBopsl. [lucnepcHbie cucTeMbl.

PactBopbl Kkak roMoreHHble cucteM. Boma. CrocoObl BBIpaKEHHSI COCTaBa PacTBOPOB.
PactBopuMoOCTh BemecTB B Bojie. MI3MEeHEHHE SHTAIBIINK ¥ SHTPOIMU IIPU pacTBopeHnH. CBOMCTBA
pa30aBIeHHBIX MOJIEKYISIPHBIX pacTBOPOB. 3akoH Payns. [lonmkeHne TemmnepaTypsl 3aMep3aHus U
TIOBBIIICHUE TEMIEPATYPhl KUTICHUS pa30aBICHHBIX MOJIEKYISIPHBIX pacTBOpoB. OcMmoc. PacTBophl
anekTponuToB. CTeneHp aucconuanuu. Juccommanus ciaObIX SJIEKTPOIUTOB. Teopus CHIBHBIX
AJIEKTPOJIUTOB. Peaknmu oOMeHa B pacTBOpax JJIEKTPOJIUTOB. Boma kak cimaOblid AJIEKTPOJIUT.
Bonoponnsiii mokaszarens. bydepnsie pactBopbl. I'maponmu3 comeild. /lucnepcHble CHCTEMBI.
Konnounneie pactBopel. OOIMe MOHATHS O AWCIEPCHBIX cucTeMax. [IOBEpXHOCTHBIE SIBICHHS.
Camorpon3BOJIbHBIE TOBEPXHOCTHBIE Mpotecchl. AncopOuusi. CTpoeHue JBOWHOTO JIEKTPHYECKOTO
clos Ha rpaHulle panena (a3. DIEKTpUUECKHE CBOWCTBA KOJUIOMIHBIX PACTBOPOB. MeETObI
MOJIy4EHUsI KOJUTOMIHBIX pacTBOPOB. OuncTKa KOJUTONIOB. MeMOpaHbl 1 MEMOpaHHBIE TIPOIIECCHI.



Y CcTOMYUBOCTh KOJUIOUIHBIX cucTeM. Koarymsius KOJUTOMIHBIX pacTBOPOB. ONTHYECKHUE CBOMCTBA
KOJUIOUJIHBIX pacTBOPOB. CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM.

Pa3nen 8. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIHHU.

Omnpenenenue crenenu okucienus. OKucieHue u Boccranopiienne. CocraBiieHue ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. Meton anekTpoHHoro 6ananca. MIoHHO-371€KTPOHHBIH
OanmaHc. TUIBI OKHCITUTENLHO-BOCCTAHOBUTEIBHBIX peakiuii. OKHCIUTEIBHO-BOCCTAHOBUTEIILHEIC
SKBHUBAJICHTHI.

Paznen 9. DnexkTpoxummusi.

Bo3HukHOBEHME CKauka @OTEHIMala Ha TPaHULE METauI-pacTBOP  AJIEKTPOJIUTA.
OnexkTpoaHble moTeHIHabl. ["anpBannueckuii anemMent Jannansa-SAxoou. M3mepenne 31eKTpoTHbIX
MMOTEHIMAIOB. DJIEKTPOJbl cpaBHEHHUs. YpaBHeHHe HepHcra. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
9EeKTpoAbl. XMMHYECKHE HUCTOYHHMKM TOKa. Koppo3us MeramioB. XuMuueckas KOPpO3HUs.
DnekTpoxumuieckas Kopposus. [laccuBHOCTh MeTauia. 3auTa METaioB OT KOPPO3HH.

Pa3nea 10. O0mmue cBoiicTBa MeTAJLJIOB.

[lonoxxeHne MeTauioB B NEpUOAHMYECKOM cucteme. Kpucrtaimmyeckoe CTpOEHHE.
dusnyeckue CcBoWcTBa MeTawioB. Mertamunueckas cBa3b. llomyuenue wmeramioB. OOmue
XUMHUYECKHUE CBOKMCTBA METAJIJIOB.

Paszgea 11. Merasibl d-cemeiicTBa.

DneKTpoHHOEe cTpoeHue u mnojoxkeHue B llepuogmueckoit cucreme. dusmyeckue u
XUMHYECKHe CcBOiCcTBa d-MeTamioB. CBOWCTBA COeTUHEHHH d-MeTalIoB.

Pasznea 12. KomniiekcHubie cOeIMHEeHUA.

Koopnuuanmonnass Tteopusi BepHepa. HoMeHkiiarypa KOMIUIEKCHBIX —COEIUHEHHIA.
XUMHYECKas CBSA3b B KOMIUIEKCHBIX coeAMHEHUsAX. KoMIIeKCHbIE coeAMHEHUS KAK 3JIEKTPOJIUTHIL.

3.4 Temaruka ceMUHAPCKUX/NIPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1. CemuHnapckue/npakTuyeckue 3asaThus (st ouHOM GpopMbl 00yueHUsI; U1 3a04HON
(GbopMbI 00yUdeHHs — HE IPEAYCMOTPEHBI)
. OCHOBHBIE XUMHUECKHUE MTOHATHUS U 3aKOHBI. ATperaTHble COCTOSHUS BEIIECTB.
. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSTUHEHUI.
. Ctpoenue aroma.
. XMMHYECKasi CBS3b.
. XuMHyeckast TepMOAMHAMHUKA.
. XUMUYECKasi KHHETHKA.
. PacTtBOpbI. J[McniepcHbIE CUCTEMBI.
. OKHCIHUTEIIFHO-BOCCTAHOBUTENTLHBIC PEAKITUH.
. DIEKTPOXUMMUSL.
10. O0mrme cBOICTBA METAJUIOB.
11. Metamnsl d-cemeiicTBa.
12. KoMIuIeKCHBIE COSTUHEHUS.

O©OoOoO~NOoO ol WN P

3.4.2. JlabopaTOopHBIE 3aHATHS

Ounas popma obyuenus

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

JlabopaTtopHnast pabota 3. CunbHbIE U ClIa0bIe SJEKTPOJIUTHI.

JlaGopatopHas paboTa 4. OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
JlaGopaTopHas paboTta 5. DJIeKTpOIHn3.

JlaGopatopHas paboTa 6. DIeKTpoXuMUIECcKask KOPPO3usl.

JlaGopaTtopHnas padora 7. O0mue cBOKWCTBa METAJITIOB.

JIabopatopHnas pabora 8. CBoiicTBa coeiuHeHNH O-MeTaIoB.



JlabopatopHas padota 9. KommiekcHbie coeuHeHust (-MeTasloB.

3aounasn popma obyuenus

JlaGopaTtopHas pabota 1. Onpezaenenue TermaoBoro 3pdekra peakiuu HeHTpaIu3aIiu.
JlabopaTtopHast pabota 2. CKopocTh XUMHUECKUX peakuuil. Katanus.

JlaGopaTtopHas pabota 5. Diekrposnus.

3.5 TeMaTnka KypcoBbIX NPOEKTOB (KYpCcOBBIX padoT)
He npegycmotpenst

4, YuebHO-MeTOAN4YEeCKOEe M HHPOPMAITMOHHOE o0ecieueHne

41 Hopmatusnsblie 1okyMeHTbI 1 [OCTHbI
He npemycMoTpeHs

4.2  OcHoBHasi TUTEpaTypa

1. MapteinoBa, T. B. Xumust : yueOHUK U IPAKTUKYM JJIsl IPUKIIaqHOro Oakanaspuata / T. B.
MaprteiHoBa, M. B. ApramonoBa, E. b. 'ogyHoB. - M. : U3natenbctBo FOpaiit, 2015. - 393 c. - Cepust
: bakanasp. [Ipuknannoii kypc. ISBN 978-5-9916-4223-1.-137 k.

2. 'muaka H.JI. O6mas xumus. M. UaTterpan-Ilpecc, 2013.

3. JIyneiiko, T.I'. Beeaenue B o61ryto xumuto / T.I'. Jlyneiiko ; MUHHCTEPCTBO 0Opa3oBaHHUsI
u Hayku Poccuiickoit @enepaunn, @enepajibHOE TOCYJApCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE
yupekJeHHe BhICIIEro npodeccruoHanbHoro oopazoBanus «HOxHbIN (enepalbHbIil yHUBEpCUTET",
Xumudeckuit  gakynpTer. — PocroB-Ha-Jlony : MWsmarenbctBo FOxHOro (emepampHOro
yuuBepcuteta, 2010. — 232 c¢. — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlonoiHMTeJbHAA JUTEpaTypa

1. MapteiHoBa, T. B. ®usnueckas xumus : yaeoHoe nocodue / T. B. MapteiHoBa. - 2-€ u3.,
nepepabd. u gon. — M. : MI'TY «MAMM», 2012. — 124 c. — 110 3. an.pec.

2. Opranunueckas xumus . yueonoe nocobue / H. B. 3sik, C. M. Pycakosa, 1. B. Apramonoga,
Tepexosa M. B. - M. : YH-T mammHocTpoenus, 2012. - 145 c.-25 3x3

3. MaprsiHoBa, T. B. Ipaktukym mo Heopranuueckoit xumuu / T. B. MaptsiHoBa. - M. : VH-
T MalIUHOCTPOEHUS, 2013. - 60 c.- 45 L. pec. Pexum
nocryma:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MaptbiHoBa, T. B. 3ammura meramioB oT Koppo3uu B aBTomoOmnectpoenuu / T. B.
MaptseiHOBa. - M. : YH-T MammHocTpoeHus, 2013. - 132 c.- 35 a3

5. Topuues, U. I'. Kommongnas xumus / U. I'. Topuues, T. B. MapteiaoBa, O. H. [TnaxortHas,
H. B. ApramonoBa. - M. : MI'TY «MAMM», 2010. - 73 c.- 30 sm.pec. Pexxum nocrymna:
http://lib.mami.ru/lib/content/elektronnyy-katalog

6. 3p1x, H. B., T'onysoB, E. b., ApramonoBa, 1. B. ®yHKIIMOHAIEHBIE HAHOMATEPHAIIBI :
nony4yenue u cBoiicta/ H. B. 3vik, E. b. 'ogyHoB, U. B. ApramoHnoBa. - M. : YH-T MallIMHOCTPOEHUS,
2012. - 128 ¢.-90 k3.

7. MapreiHoBa, T. B. 3aganus st camocrosrensHoi padoter / 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
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4.4  DaekTpoHHBbIe 00pa3oBaTeibHbIE pecypchl

[IpoBenenue 3aHsATUI U aTTecTalii BO3MOKHO B AUCTAaHIMOHHOM (hopMate ¢ MpUMEHEHUEM
CUCTeMBI AUCTaHIMOHHOTO o0ydeHus yHuBepcuteta (CIHO-LMS) Ha ocHOBe pa3pabOoTaHHBIX
Kadenpoii AMeKTPOHHBIX 00pa3zoBaTesbHBIX pecypcoB (DOP) mo BceM pazzaenam NporpaMmsi:

Hazsanue D0P Cchuika

Xumus 1 pusnueckast

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

Pazpaborannbiiit DOP Brmroyaer B ceOs: JICKIMOHHBIA M TMPAKTHUYECKHH MaTepual;
camocrosTeNlbHyI0 paboty (B Buae pedepara, PI'P, kypcoBoil pabOTBl WM MPOEKTA);
BUJICOMATEPHAIIBL; IPOMEKYTOUYHBIN 1 UTOTOBBII TECTHI.

[Topsimox mpoBeneHMsT pabOT B TUCTAHIIMOHHOM (hOpMaTe yCTAaHABIMBACTCS OTACIbHBIMH
pacmnopsHDKeHUSMU TPOPEKTOopa 1Mo yueOHo# paboTe U/Uiu LIEHTPOM y4eOHO-METOINYECKON pabOThI.

Kaxnaprii  cTygeHT oOecriedeH HMHIUBUAYAJIbHBIM  HEOTPAHWYEHHBIM  JOCTYIIOM K
ANIEKTPOHHBIM OubMoTekam yausepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

CchlKa Ha JIEKTPOHHYIO OMOTMOTEKY:

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

45  JInueH3NOHHOE U CBO0OIHO pacnpocTpaHsieMoe NnporpamMMHoe
ob0ecneueHue

1. MoitOduc — poccuiickas KoMIaHUsI-pa3padbOTUUK O€30MacCHBIX OPUCHBIX PELICHUH 1is
oOmieHuss M coBMecTHOM paboTel ¢ gokymeHTamu (AnbrepHatuBa MS Office)
https://myoffice.ru/

2. IInargpopma nanoCAD — 5310 poccuiickas muargopMa A NPOEKTUPOBAHUS H
MOJIETMpPOBaHUS 00BEKTOB pa3uuHOM cioxkHocTH. [lognepxka popmaros *.dwg u IFC
Jenaer ee OTIMYHbIM pemieHuemM ana coBmemieHuss CAIIP- u BIM-texnonoruid.
@yHKIMOHAT 1aTGOPMBI MOXKET OBITH PACIIMPEH C TOMOIIBIO CIIEHUANIbHBIX MOAYJIEH
https://www.nanocad.ru/support/education/

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

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

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

4.6 CoBpemeHHbIe MpodeccHOHAIbHBIE 0a3bl JAHHBIX U MH(pOPMaLMOHHbIE
CIIPaBOYHbIE CHCTEMbI

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

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

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

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

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

«TexaKenepT» — CrpaBoOYHask CUCTEMa, MPEIOCTABISIONIas HOPMATUBHO-TEXHUYECKYIO,
HOPMAaTHBHO-TIPABOBYIO0 HH(POPMAIIHIO https://TexdKcnepT.canT/

7. HII «ABOK» — mnOMOUIHMK WHXEHEpa II0  OTOIUICHUIO, BEHTHJIALINH,
KOH/JUIIMOHUPOBAHHUIO BO3/yXa, TCIUIOCHAOKECHUIO W CTPOMTEIbHON Teruiodu3uke
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 - DOmnextpoHHbli 3kojor. HeszaBucumas wuHpOpMamuss O POCCHUCKHUX
opraHu3anusix, 0a3a HOPMATUBHBIX JTOKYMEHTOB M 3aKOHOJATENbHBIX aKTOB https://e-
ecolog.ru/

9. MWmxkenepnas canrexunka VALTEC (karamor mnpoaykumd W HOpPMAaTUBHAs
JIoKyMeHTarus) https://valtec.ru/

5. MarepuajibHO-TEXHMYECKOe olecrieyeHue

Jnss TmpoBeleHUs JIGKIMOHHBIX 3aHATHH  HMCIONB3YIOTCS —ayIUTOPHH, OCHAIICHHBIC
KOMIIbIOTEpAMH, HHTEPAKTUBHBIMM JOCKAaMH, MYJIbTUMEIUMHBIMU IPOEKTOPAMU M HSKpPaHaMHU.
Aymutopun u naboparopun kadenper «Xumbmorex» IIK-411, IIK-433 oGopynoBaHbl
KOMITBFOTEPHOW U TPOEKTHON TEXHUKOM.

Jlnst mpoBeieHus J1abOpaTOpHOTO MPAKTHKyMa Ha COBPEMEHHOM YPOBHE IPH BBITOJTHECHUU
1a00paTOPHBIX PAbOT MPEAYCMOTPEHO UCIOIb30BaHUE CIIEYIOLIET0 000PY 0BaAHMSL:

. AKBaIUCTUILIATOP.

. AHaJIIUTHYECKHUE BECHL

. Texnuueckue Bechl.

. DIEKTPUYECKUH MOTYITPOBOTHUKOBBIN BBITIPSIMHTEIb.

. MusnnmmaMmnepmerpsl.

CymubHbIH mKag.

. @TopormacToBble KAIOPUMETPBHI.

. TepmMomeTpsl.

. DIEKTPOIU3EPHL.

. pH-MeTp-noHOMETPBL.

. Cnekrpodoromerp CD-56.

. UK-®ypbe cneKTpOMETp € IPECCOM PYUHBIM T'HIAPABINYECKUM.

. ®otomerp KOK-3-01 oroanekrpuyeckuii.

. YcTaHOBKa ¢ BpAIAlONIMMCS AUCKOBBIM tekTpoaom (BD/I-06).
. [TorpyxHsoit Tepmoctar-uupkyastop LOIP LT-208 u TepmocraT nupkynsunonssiii BT3-

©CONOUTA WN

e e o ol
OabdhwWwNDE O

16. ApromaTrueckuii TutpaTop TitroLine Alpha.

17. llotenumoctat Mapku |IPC PRO-M.

18. HoytOyk ¢ ycTanoBinenusiMu cpeacteamu MS Office PowerPoint.
19. MynbTuMeAUHHBINA TPOEKTOP C MEPEHOCHBIM SKPAHOM.

20. CnexTpomMeTp aToMHO-a0copOmonHbIi «KBAHT-2A%

21. BeITsDKHBIE IIKAQBL..

6. MeToanueckue peKOMeHIaIul

6.1 Meroauueckne peKOMEHJANUM JIsl TPeNoAaBaTe/isi MO0 OPraHU3alUU
o0yueHust

6.1.1 TIpemonaBaTens OpraHU3yeT TMPENOJaBaHUe JUCIHMILUIMHBI B COOTBETCTBHH C
TpeboBanusiMu «llonmoxkenuss 006 opranuzanuu oOpa3oBaTeabHOro mporecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCHUTETE U €T0 (priinanax», yTBepKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha mepBoM 3aHATHM MperogaBaTeNb JTOBOAUT 10 CBEACHHUS CTYJICHTOB COACp)KaHUE
paboueii nporpammsl aucuutuinHbl (PIL).

6.1.3 [IpenogaBaTenb 0COOEHHO OOpamiacT BHUMaHUE CTYICHTOB Ha:


https://e-ecolog.ru/
https://e-ecolog.ru/
https://valtec.ru/
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— BHUIBI U (OPMBI MPOBEACHHS 3aHATHH MO TUCUUIUIMHE, BKIIIOYAs MOPSAJOK MPOBEACHUS
3aHATUM C NPUMEHEHUEM TEXHOJOIMH IUCTAaHIMOHHOIO OOyYeHHs U CHCTEMbI
nuctaHionHoro ooydyenus ynusepeutera (CO Mockosckoro [Tonutexa);

— BUJBI, COAEpPXKAHUE U NOPSAJOK IPOBENEHUS TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— Qopmy, coaepxaHue M TOPSJIOK NPOBEIEHUS IMPOMEXKYTOYHOM aTTeCTalud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEICTB, IpeaycMoTpeHHbIM PIT/L.

6.1.4 IlpenionaBatenb JOBOJIUT O CBEICHUS CTYACHTOB IpauK BBIOJHEHUS YI€OHBIX padoT,

npeaycMoTpeHubix PITJI.

6.1.5 [IpenonaBatenb peKOMEHIYET CTYICHTaM OCHOBHYIO M JOIOJHHUTEIBHYIO JTUTEPATYPY.

6.1.6 IIpenogaBarens NperoCTaBisIET MEPE]] IPOMEKYTOUHON aTTecTaluel (3K3aMEeHOM WIIH
3a4€TOM) CIIMCOK BOIIPOCOB JIJIsl IOJTOTOBKH.

6.1.7 IlpenonaBaTenu, KOTOpble MPOBOAT JIGKLIMOHHbIE M NPAaKTUYECKHUE (CEMHHAPCKHE)
3aHSTHS, COIIACYIOT TEMATUYECKUU IUIaH MPAKTUYECKUX 3aHSITUM, 4TOOBI MCIIONB30BAaTh €IUHYIO
cucreMy 0003HauYeHHUM, TEPMUHOB, OCHOBHBIX IMOHITUN AUCHUIIUHBI.

6.1.8 Ilpm mnOAroTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO TIEPEYHIO OOBSIBICHHBIX TEM
IIPEroiaBaTeNll0o  HeoOXO0AMMO YTOYHUTh IUIaH MX IMpoBeaeHus, corimacHo PIIJI, mpomymats
(OpMYITHPOBKH U CO/IepKaHUE y4eOHBIX BOIIPOCOB, BHIHOCUMBIX Ha 0OCYKICHHE, 03HAKOMHTHCS C
IIEpPEYHEM BOIIPOCOB 10 TEME CEMHHApA.

B xone cemuHapa BO BCTYNMTEIBLHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAYMMOCTh TEMBbI
CEMHUHApPCKOI'0 3aHSTHS, ONPEACIUTh MOPSA0K €ro MPOBEAEHUsS, BpeMsl Ha OOCYKIEHHE KaKJIOro
yuebHoro Bompoca. Mcrnonp3oBaTe (POHTAIBHBIN ONMPOC JaBas BO3MOXXHOCTH BBICTYIHTH BCEM
CTY/I€HTaM, IPUCYTCTBYIOILUM HA 3aHATHH.

B 3akim0unTeNnbHON 4acTH CEMUHAPCKOIO 3aHATHUS CIEAYET MOABECTH MTOTM: JATh OLEHKY
BBICTYIIJICHUH KaXI0T0 CTYJI€HTa M y4eOHOH rpymibl B LieloM. PacKpbITh MOJIOKUTENbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOI0 CEMMHAPCKOTo 3aHATHUs. OTBETUTh Ha BOIPOCH! CTYAECHTOB. Bbiiath
3aJJaHus JUIs CAMOCTOSITENIbHON pabOThI IO TOJATOTOBKE K CJIEAYIOIIEMY 3aHSTHIO.

6.1.9 [lenecooOpa3Ho B X0/Ie 3aTUTHI pedepaToB, JJA0OPATOPHBIX PabOT, KyPCOBBIX PadOT H
MIPOEKTOB 33/1aBaTh BBICTYMAIOIIMM U ayJAUTOPUU JIOMOJHUTENbHbIE M YTOYHSIOIIME BOMPOCHI C
LIEJIbIO BBISICHEHUS UX MO3UIHI MO CYIIECTBY 00CYKIaeMbIX PoOIeM.

Bo3moxHO mpoBe/ieHue 3aHATUH U aTTecTaluil B IUCTAaHIIMOHHOM (hopMaTe C MPUMEHEHUEM
CHCTEMbI AUCTaHIIMOHHOTO 00yueHus yauepcutera (CJJO Mockosckoro Ilonurexa).

6.1.10 TIlopsimok mnpoBeneHUss padOT B AWCTAHIMOHHOM (opMmare YCTaHABIMBACTCS
OTJENbHBIMU PACIOPSHKEHUSMHU TPOPEKTOpa MO YydeOHOM paboTe W/WIM LEHTPOM y4yeOHo-
METOANYECKON paboTHI.

6.2 MeToanueckue yKa3aHus JJs1 00y4aIOUIUXCS 0 OCBOECHHUIO THCIIUTLTHHBI

6.2.1 CtyneHTy HEOOXOAMMO COCTAaBHUTH sl ceOsi TpadK BBITOTHEHHS Y4eOHBIX PadorT,
npenycmorpeHHbix PIIJ] ¢ yuérom TpebGoBaHMi Jpyrux AWCHUIUIMH, H3Y4ae€MbIX B TEKYIIEM
CEMECTPE.

6.2.2 Tlpu mpoBeneHUH 3aHATHH W TPOIEIyp TEKYIIeH W MPOMEXKYTOYHOH aTTEeCTAIlHU C
UCIOJIb30BAHUEM MHCTPYMEHTOB HH(GOPMAIIMOHHON 00pa3oBaTeIbHOM Cpeibl TUCTAHIIMOHHOTO
obpazoBanus yausepcutera (CO Mockosckoro Ilonurexa), kak BO BpeMsi KOHTAKTHOW pabOTHI €
npernojiaBaTeNieM, TaK W BO BpeMsl CaMOCTOSTENbHOM pabOThl CTYAEHT MJODKEH OOEeCIeyHUTh
TEXHUYECKYI0 BO3MOXHOCTh JTUCTAHIIMOHHOTO TOJKIIOYEHUS K CHCTEMaM JUCTAHIHOHHOTO
oOyyenus. IIpy OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYAMTh CHUTYallMl0 C TpernojaBareieM
JIACITUTUTIHEI.

6.2.3 K nmpomMexyTO4HOM aTTeCTallu JOIMYCKAIOTCS TOJIBKO OOYJarouInuecs, BBHITOTHUBIITHE
BCE€ BHUJIBI yU4e€OHOI pabOTHI, PeayCMOTPEHHBIC paboueit mporpammoit nucuuriuab (PTLT).
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7. @DoH/1 O1IEHOYHBIX CPEACTB

7.1  Meroabl KOHTPOJIS M OLIECHMBAHUS Pe3YJIbTATOB 00y4eHU s

B npornecce 00ydeHus: B TEUEHUE CEMECTPa MCIOJIb3YIOTCS OLCHOYHBIE CPEACTBA TEKYIIErO
KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUYHBIX aTTecTaluid. [IpuMeHsIoTCs clieayronye oneHOYHbIe
CpeAcTBa: KOHTPOJIbHBIE pabOTHI, TECTHI, 3aLIUTA JJA0OPATOPHBIX paboT, 3a4eT.

OOyyeHne mo aucCHMIUIMHE «XHWMUS» HalpaBlIeHO Ha (HOPMHPOBAHHE y OOYYArOIIUXCS
CHEAYIOIMX KOMIIETCHLINM:

I/IHlII/IKaTOpr JOCTHIKCHUSA
KOMIIETCHIIU N

NOIIK-3.7. lemoHCTpHUpYET
NOHUMAaHHE XUMUYECKHX
IPOIIECCOB

Koa u HauMeHoOBaHHe KOMIIeTeHIIUH

OIIK-3. Cniocob6eH NpUMEeHTh COOTBETCTBYIOIINHA (PU3UKO-
MaTeMaTUYEeCKH armapaT, METOIbl aHAIN3a U MOJCIIMPOBAHUS,
TEOPETUYECKOT0 U IKCIEPUMEHTATBHOT'O UCCIICIOBAHUS IIPU
penieHnn mpodecCHOHABHBIX 3a1a4

7.2 IlIkana u KPUTEPHH OLIEHUBAHUS Pe3yJIbTaTOB 00yUYeHHUsI

[IpomexyTouHas aTTectanus o0yJaronuxcs B popme 3K3aMeHa MPOBOIUTCS 10 pe3yIbTaTaM
BBITIOJIHEHUSI BCEX BHJOB YYEOHOH pPabOTHI, MPETyCMOTPEHHBIX YUYEOHBIM IUIAHOM IO JAHHOH
JUCHUILIMHE (MOJYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJbTAThl TEKYIErO0 KOHTPOJIS yCIIEBAEMOCTH B
TeyeHne cemectpa. OlEHKa CTENeHH OCTIKEHUS OOy4YaolUUMUCS TUIAHUPYEMBIX PE3yIbTaTOB
oOyueHuss MO AWCUUIUIMHE (MOAYJIIO) MPOBOJAUTCS IMpernojaBaTelieM, BEAyLIUM 3aHATHSA I10
JTUCHUILTNHE (MOYJII0) METOJIOM SKCIEepTHOM olleHKH. [1o uToram mpoMexyTouHOM aTTecTaiuu 1o
JUCHUIUIMHE (MOAYIIIO) BBICTABIISIETCS OLIEHKA «OTJIMYHOY, «XOPOIIO», «yJOBIETBOPUTEIILHO» HIH
«HEYJIOBJIETBOPUTEIBHOY.

K npomexyToyHOH aTTecTalyy JOIMYCKAIOTCS TOJIBKO CTYACHTHI, BBIIOJIHMUBIINE BCE BHJIBI
y4eOHOI paboThI, TPeTyCMOTPEHHbIE pabodel MPOrpaMMoi 10 JUCUUIUTMHE « XUMHUS» (BBITOIHEHBI
Ha TMPaKTHUECKUX 3aHATHSAX U 3allUIIEHbl BCE pacueTHble paboThl, MPEeTyCMOTPEHHbIE pabodei
IIPOrpaMMOii, BHIIIOJIHEHBI U B CPOK CAAHbI JOMAIIHHUE 3a/1aHus).

IIkana oueHUBaHUSA Onncanne

BrimonHeHs! Bce BUbl y4eOHOM paboThl, IPEAYyCMOTPEHHBIE YUEOHBIM
wiaHoM. CTyIeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHMI,
HaBBIKOB IPHMBEJIEHHBIX B TalONMLAX TOKa3aresed, onepupyer
nproOpEeTeHHBIMU 3HAHUSMH, YMEHUSIMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTYallMsIX TOBBIIICHHOW CIOXHOCTH. [Ipm 3TOM MOryT OBITH
JIOMYIIIEHbl HEe3HAuUTeNbHbIE OLIMOKHM, HETOUYHOCTH, 3aTPYIHEHHMS.
Crynent MOJIHOCTBIO oOmnagaer 0a30BbIMU 3HAHUSIMH
(byHIaMEHTAIBHBIX PA3J/IeNIOB AUCHUILUIMHBI B 00BbeMe, HEOOXOJMMOM
JUIS ~ OCBOCHHMS ~ XHMHYECKHX  OCHOB B DJKOJNOTHH U
PUPOJIOTIOIB30BAHNM; TIOJTHOCTHIO BIIAJICET METOIaMH XUMHUYECKOTO
aHaM3a, U COBPEMEHHBIMH METOJAMH KOJIUYECTBEHHOH 00paboTKU
HH(pOpMaLIUH.

CryneHt obsagaet 6a30BbIMH 3HAHUSMU (PYHIaMEHTAIbHBIX Pa3JIeIoB
JUCLUIUIMHBL B 00beMe, HeOOXOJUMOM ISl OCBOCHUS XMMHUYECKHX
«XOPOILIO» OCHOB; BJIQJICET METOJIaMH XUMHYECKOT0 aHAJIN3a, U COBPEMEHHBIMU
METOJaMHU KOJMYECTBEHHOI 00paboTKu MH(OpMALIUH.

«OTIUYHO»
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Ikana oneHUBaHUSA Onucanmne

CryneHnt YaCTUYHO obnamaer 0a30BBIMU 3HAHUSAMU
(byHIaMEHTAILHBIX PA3JICNIOB JAUCIUILUIMHBI B 00beMe, HEOOXOJMMOM
JUIE ~ OCBOCHHMS  XHMHUYECKMX  OCHOB B DJKOJOTHH |
NPUPOJIONIONIB30BAHNN; YaCTHYHO BJAJIECT METOJAaMH XHMHUYECKOTO
aHaIn3a, u COBPEMEHHBIMH METOAAMHU

KOJIMYECTBEHHON 00paboTKkH HH(OPMAIIUH.

He BoimonHeH oauH wiaum  Oojiee BHUIOB  ydeOHOH paboTHI,
NPEIYCMOTPEHHBIX y4eOHbIM I1aHOM. CTYAEHT JEMOHCTPHPYET
HETOJIHOE COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB NIPUBEICHHBIM B
Ta0JIMIaXx IOKaszaTejei, MJOMYCKAIOTCS 3HAYUTEIbHBIC OIIUOKH,
«HEYIOBJIICTBOPUTEIILHOY» | MPOSBISETCS OTCYTCTBUE 3HAaHUM, YMEHMH, HaBBIKOB 110 pALY
MoKa3aTesei, CTY/ICHT UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYIHCHUS TTPU
OTICPUPOBAHNY 3HAHUSAMHM U YMEHHUSMH IPH WX MEPEHOCE HA HOBBIC
cutyarmd.  CTyIeHT He  CHOCOOEH  pealu3oBaTh  JIAHHYIO
KOMITCTCHITHIO.

«YAOBJICTBOPUTCIBHO»

7.3  OueHoYHbIE CpPeICTBA

7.3.1. Texyumii KOHTPOJIb

Bonpoch! 1Jist IOATOTOBKHM K 3K3aMeHYy CTY/IeHTaM 0 JMCHUIIIHHEe « XUMHS).

1. Ilpeamer, 3agauun U MeToAbl XUMHUU. OCHOBHBIE IOJOXEHUS AaTOMHO-MOJIEKYJISPHON
teopun. [lOHATHSA: XUMUYECKHIl 3JEMEHT, aroM, Mosekyiaa. OTHOCHUTEIbHBIE AaTOMHBIE U
MOJIEKYJISIpHBIE Macchl. [’ paMM-aToM, MOJIb BelIeCTBaA.

2. OCHOBHBIC 3aKOHBI XMMHHU: 3aKOH COXpPAHEHHs MacChl BEMIECTB, 3aKOH IMOCTOSTHCTBA
COCTaBa XMMMUYECKHX COEAMHEHHH, Ta30BblE 3aKOHbl. XHMWUYECKHH OHKBHBAJIIEHT M 3aKOH
9KBUBAJICHTOB JlanbTOHA.

3. Kiaccel HeopraHMYecKHMX COEIMHEHHMH; OKCHABI, KHUCIOTHI, OCHOBaHHUS, COJH, HX
MoJIydyeHue, PU3nyecKkue 1 XUMUYECKHE CBOMCTBA.

4. CoBpeMeHHOE IIpejacTaBieHHE O CcTpoeHuH aroma. CocTraB aTOMHBIX SIEp.
KopnyckyisipHO-BOIHOBOM Jyaiin3M MUKpodacThll. Y paBHeHue [le bpoiurs.

5. Ypasnenue lllpeaunrepa. KBantoBo-MexaHuueckass Mojeib atoMa. KBaHTOBBIE uucia,
THUIIBI 3JIEKTPOHHBIX opoutaneil. [Ipuniun Heonpenenennoctu I'eizeitnoepra.

6. Ilpunuun Ilaynu. OrmpeneneHue 5>IEKTPOHHONH €MKOCTH YpPOBHEH, MOXypOBHEH U
op6uTtaneii. [Ipasmio ['yuna.

7. Ilopsinok 3amosiHeHHs MoaAypoBHEH anekTpoHami. [Ipasuna KineukoBckoro, 3neKTpoHHbIE
U 3JIeKTpOHOTpaduyeckue GopMyJbl.

8. Ilepuoamnueckuii 3akoH u mnepuoamdeckas cucrema .M. MengeneeBa. CtpykTypa
MIEPUOINYECKON cucTeMbl. [lepnonpl, rpymnmnsl, NOArpynnsl. 3aKk0H Mo3iu. DJIEKTPOHHBIE aHAJIOTH.
S-; p-; d- u f- aIeMeHTHI.

9. Ilepuoanyecky W3MEHSIOIIMECS CBOWCTBA AJIEMEHTOB: JHEPTHSl MOHW3AIlUH, SHEPTHUS
CPOACTBA U NIEKTPOJIN3, MEKTPOOTPULATEILHOCTD YIEMEHTOB.

10. Ipupoaa xumMuueckoit cBa3u. OCHOBHBIE BHJIbI U XapaKTEPUCTHKU XUMHUECKON CBSI3H.

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

12. Ocuouble nonoxxenust MBC. TIoHsTHE 0 KOBaJIEHTHOCTH 3JIEMEHTOB U BO30YKJICHHBIX
COCTOSIHMSIX aTOMOB.

13. CaoiicTBa KOBaJeHTHOUW CBs3H. [lOJNIPHOCTH CBSI3M 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/1a MOJICKYJISIpHBIX opouTaneid. PacnpeneneHue
MOJIEKYJISIPHBIX OpOuTanel Mo sHeprusiM. DHepreThdeckas AuarpaMMa U OmpeleieHue Mopsaka
CBSI3U.

16. DnemMeHTH TEpPMOJWHAMUKH W  TEPMOXMMHUHU. | 3aKOH  TEPMOJIWHAMUKH.
TepMmonuHamMuyeckue mapamMeTpbl U (YHKUHUHM COCTOSIHUSI CHCTEMbI; BHYTPEHHSISI SHEprus u
SHTAJIBITHSL.

17. Tepmoxumus. 3akoH I'ecca. CrmenctBus u3 3akoHa ['ecca. DHTanmbmus 0oOpa3oBaHUS
XUMHYECKHX BemiecTB. Pacuer sHepreTrueckux 3PPEeKTOB XUMUIECKUX PEAKITUH.

18. Xumuueckoe cpoactso. Il 3akon Tepmogunamuku. [lonstre 06 >HTponuu. M3meHeHne
SHTPOINY MPU XUMHUECKUX Tpolieccax u Ga3oBbIX nmepexoaax.l9.

Oueprus ['m60ca u ee U3MEeHEHNE B XUMHUYECKUX Tpoleccax. HanmpaBneHHOCTh XUMUYECKUX
npoiieccoB. TepMOXUMHYECKUE YPABHEHUS U MPAKTUYECKUE PACUETHI TIO HUM.

20. Xumnueckas kuHeTuka. CKOPOCTh XUMUYECKUX peakIHii U GaKkTOphl, Ha Hee BIUSIOINE.
['oMoreHHBIC U TETEPOTEHHBIC PEAKITHH.

21. BriiusiHUE KOHIIEHTPAIMK PearupyroINX BEIIECTB Ha CKOPOCTh PEaKIuu. 3aKOH JeHCTBUS
Macc, KOHCTaHTa CKOPOCTH PEaKIUH.

22. BausiHMe TeMIlepaTypsl Ha CKOpOCTh XxuMmHuueckoi peakuuu. [Ipasuno Bant-I'oddoda,
ypaBHEHUE AppeHHyca. DHEPrusi aKTUBAIIUU XUMHUYECKON peaKiliu.

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

24. XuMHUYeCKOe PaBHOBECHE B T€TEPOTCHHBIX CUCTEMaxX. | eTeporeHHbIi Karaius.

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

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

27. PacTBopuMOCTSH BemiecTB. M3MeHeHUe SHTANBIIAK U SHTPOIIUU TIPU PACTBOPCHHUU.

28. KonuuecTBeHHas XapaKTepuCTHUKa pacTBOPOB. CrocoObl BhIpaKEHHsI KOHIIEHTPALUU
pacTBOpOB.

29. PacTBOpBI HEINEKTPOIUTOB U ANEKTPOIUTOB. CUIIbHBIC U cNa0ble SJIEKTPOIUTHI.

30. Cnab6wie snexTponuThl. KOHCTaHTa MUCCOIMANMU M CTEMEHb TUCCOIMALNU CIa0bIx
ANEKTPOJIUTOB.

31. Bona kak cna0blit anekTponuT. MloHHoe npousBeeHrne Boabl. BogopoaHblil mokasaTens.
[loHsiTHE O KUCTOTHO-OCHOBHBIX MHAMKATOPAX.

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

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

34. CtenieHb OKHCIICHUS U METOJIBI e pacuera. OCHOBHBIC OKHCITUTENIN M BOCCTAHOBHUTEITH.

35. Metoauka cOCTaBiCHHsS YpaBHEHUU OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIIHA.
Merton snekTpoHHOT0 6ananca. MoOHHO-3JEKTPOHHBIN METO/] (METO/ TTOJTYPEaKIIUiA).

36. Brusiaue cpezpl Ha npotekanue OBP.

37. DnexTpoanbie moTeHIMa b, CTpoeHHe JBOWHOTO dJIEKTPUIECKOTO CIIOS.

38. HM3mepeHue >NeKTPOAHBIX MOTEHIHMANOB. CTaHTAPTHBIA BOJAOPOIHBINA JIEKTPOI H
BOJIOPOJIHAS IIKAJIa MOTEHIIMAJIOB. Psi1 HanpsiKEeHN METAJIOB M €r0 CBOMCTRBA.

39. l'anpBanmueckue neMeHTsl (I'D). AKkyMynsaTopbl. TOMITUBHEIE S7IEMEHTHI.

40. TMonspuzanus 1 nepeHanpspkenue 1.

41. Dnextponus. [TocnenoBaTensHOCTD MEKTPOTHBIX MPOIIECCOB. BTopruHbIe mporiecchl mpu
AJIeKTpoIn3e. SIBlieHne epeHanpsKEeHuUs.

42. DNEeKTPOIIH3 ¢ HEPACTBOPUMBIM U PACTBOPHMBIM aHOIAMH.

43. KonnyecTBeHHbBIE COOTHOIICHHUS TIPU AIeKTpoin3e. 3akoHbl Dapanes. Beixoa mo Toky.

44. Koppo3sus MetauioB. Buasl koppo3uu.

45. Xumuueckasi Koppo3usi. MexaHu3M o0pa3oBaHHs MOBEPXHOCTHBIX TUIEHOK. OreHKa
CKOPOCTH KOPPO3UHU.

46. DIEKTPOXUMHYECKask KOPPO3US, MEXaHU3M H YCIIOBUS €€ MPOTCKAHMUS.

47. CiocoObI 3aIIUTHl METAJLUIOB OT KOPPO3HUH.
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48. Metaiel. Pactipoctpanenne u popMbl HaX0XKJICHUST METaUIOB B ipupoe. M3pieuenue
MeTaiioB U3 pyA. OCHOBHBIE CIIOCOOBI BOCCTaHOBIEHHUS MeTayuioB. [lomyueHue 4YHCTBIX U
CBEPXYMCTHIX METAJIOB.

49. Merannnueckass XMMUYECKas CBA3b. Poib MeTalIMUecKoW CBA3M B (OPMHUPOBAHUHU
(bU3MYECKUX U XUMHUYECKUX CBOMCTB METAJIJIOB.

50. XuMmuyeckre CBOICTBa MeTaJIOB. B3anMomeicTBHE METaLIOB C BOJOHM, KUCIOTaMHU,
1IeJI0YaMH, COJISIMU.

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

52. Merammyeckue crjiaBbl. DU3NKO-XUMHUYECKUA aHATTN3 CIIIIABOB.

53. KommekcHsie COEIMHEHUS d-371eMeHTOB. Housl d-311eMeHTOB KakK
KOMILIEKCOOOpa3oBareia. AHUOHHBIC, KATHOHHBIE W HEUTpPaJbHbIC KOMIUICKCH. THIBI CBs3EH B
KOMILIEKCHBIX coelMHeHMsIX. KOHCTaHTa HeCTOMKOCTH.

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

55. dynkuKoHaNbHbIE Tpymmbl. Kitacchl opraHMuecKux COeAUHEHUI.

56. IMomumepsl. CriocoOBI OTYIECHHUS TTOTUMEPOB: TTOIUMEPHU3ALNS M TOTUKOHICHCAIIHS.

57. ®U3UKO-XUMUYECKHE CBONCTBA TIOJTUMEPOB.

58. O6nacTu NpUMEHEHHUS TIOJIMMEPOB.

Bonpoch! 1Jist NOATOTOBKH K 3K3aMeHY CTY/IeHTaM M0 JMCHHUIIIMHEe «XHMUS»

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

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

3. MaruutHOe kBaHTOBOE umciio. KomudectBo opOuraneit B s-, p-, d- u f- moxypoBHsx,
B3alMHasi OpPUEHTALUsl aTOMHBIX OpOUTasei.

4. CnuHOBOE KBAHTOBOE YHCIIO. MaKCHMalbHOE YHCIO 3JIEKTPOHOB Ha OpOUTANsX,
MOIYPOBHSX U YPOBHSX.

5. [IpyHIMI ¥ MOCIIEA0BATENBLHOCTh 3aM0JIHEHUS SJIEKTPOHAMHU SHEPreTUYECKUX YPOBHEH U
MOYpPOBHEN B MHOT'O3JIEKTPOHHBIX aTOMax.

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

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

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

9. 3apsn sapa ¥ MOPSAKOBEIM HOMEp AIIEMEHTA B IEPUOANIECKON cucTemMe. MaccoBoe 4rcIo,
aTOMHas Macca 3jeMeHTa. M30Tomnsl.

10. IMepuommyeckuii 3akon J[.M.MeneneeBa u mepuonyeckasl CUCTEMa dJIEMEHTOB C TOUKH
3pEHHsI CTPOEHUS AIIEKTPOHHON 000510ukK aTroMoB. CoBpeMeHHass (OPMYJIUPOBKA MEPUOJUUECKOTO
3aKOHa.

11. Ilepmoauueckas cucrema sieMeHTOB. [lepuoabl W rpynmbsl smeMeHTOB. [IpuumnHa
MEePUONYECKOr0 U3BMEHEHUS CBOMCTB JIEMEHTOB.

12. Paguyc aroma, 3HEpPTUsi MOHU3ALUH, CPOJCTBO K AIIEKTPOHY, DIEKTPOOTPULIATENEHOCTh
(20). U3menenne 3TUX apaMeTpoB IO TIEPHOJIaM U TPYIIaM NEPHOTAIECKON CUCTEMBI.

13. OcHOBHBIE XapaKTEPUCTHUKH XUMHUYECKOW CBS3M (AJMHA CBSI3U, HHEPIus CBS3H,
MOJIIPHOCTD CBSA3H). BanieHTHbIE YIIIbI.

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

15. Mexanu3m o0pa3oBaHMs KOBaJeHTHOW cBA3H. OOmIast nmapa 31ekTpoHoB. KoBaneHTHOCTh
atoMoB. KoBaneHTHass HenojsipHas W mossgpHas cBs3b  (mpumepsl). Hackblmaemocts u
HaIPaBJIEHHOCTh KOBAJIEHTHOMN CBSI3H.

16. Mexanu3m 00pa3oBaHUs HEMOJIIPHOM M TOJISIPHOM KOBAJICHTHOW CBS3M HAa TPUMEPE
monekyn C12 u HCI.
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17. 6- u  -cBsi3u. [IpocThie U KpaTHBIE CBSI3U Ha IPUMEPE MOJIEKYJIbI a30Ta.

18. Mexanu3m oOpa3zoBanus HOHHOM cBs3u. [IpaBuio okrera. MoHHas CBSA3b Kak MpeenbHbII
Clly4all KOBAJICHTHOM MOJISIpHOM CBsi3U. CTENeHb MOHHOCTH XMMHUYECKOM CBSI3U M BIUSHUE HA Hee A
90 B3aMMOJEHCTBYIOLUX ATOMOB.

19. BaiieHTHOCTh aTOMOB B OCHOBHOM H BO30YKJICHHOM COCTOSTHUH. [ MOpuHBIe OpOUTaH,
ux opma. Turmsl ruGpuAM3aLUL: Sp, Sp° , SP° U pacronokeHne opouTaleii B IPOCTPAHCTBE.

20. Banentnsie yriwl. IIpocTpanctBeHHas ¢dopma MoJieKys. JIWHeWHble, YIJIOBbIE U
MUpaMUIaIbHBIE MOJIEKYIIbL. CXeMbl MepeKphIBaHUs BAJIGHTHBIX OpOHUTAIEH B 3TUX MOJIEKYJIax.

21. JlunonabHBIH MOMEHT. JMIOMBHBIA MOMEHT XUMHUYECKON CBS3U M MOJICKYJ CIIOXHOTO
BEILIECTBA.

22. Ilonsarus "cucrema", "¢daza", "komnoneHnt" (onpeneneHus). loMOreHHbIE U TETEPOTeHHBIC
peakuuu (IpuMepsb!l).

23. Duepretndeckre dHPEeKThl XUMHUYECKUX PEAKINi. DK30- U SHJO0TEPMHUECKHE PEaKIuU
(mpumepsl). DHTaNBNUA. 3aKOH ['ecca u claecTBUSI U3 HETO.

26. [Ipumenenue ciencTBUi U3 3akoHa ['ecca 11 pacueTa SHTANBINUN XUMUYECKUX PEAKIU.
CrangapTHble ycI0oBUS. DHTaNIbIINA 00pa30BaHUs CJI0KHOTO BEILIECTBA.

27. CpenHsis W UCTHHHAsT CKOPOCTh XHMHUYECKON peakuuu. BiusHue KOHIIEHTpaluu
pearupyrouux BeIecTB Ha CKOPOCTh XUMUYECKON peaKIy. 3aKOH JEHCTBYIOIINX MacC.

28. ['oMoreHHble XUMHUYECKHE peakiuu (mpumepsl). BiusHue Ha CKOPOCTH TOMOTEHHOU
peakiuy KOHUEHTPAluU pearupyroluX BelecTB. 3aKoH AeicTByomux mMacc. Koncranrta ckopoctu
pEaKInu.

29. BausHue TemmepaTypbl Ha CKOPOCTh XUMHUYECKOW pEeakiuu. AKTUBHBIE MOJIEKYIIbI,
9Heprusi aktuBanuu. [IpuynHa 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKON pEeakiuu OT TeMIEepaTyphl.
VYpasuenue Bant-I'odda, Temmeparypuslit koadduiment.

30. I'ereporennsie peakiuu (mpuMepbl). CKOPOCTh TeTepPOreHHON peakluy, BIUsSHUE HAa Hee
g ¢y3uu 1 MoBepXHOCTH paszzena ¢a3. Koncranra paBHOBecHs Ui F€TEPOr€HHON peakiuy.

31. Karanu3 u kartanuzaropbl. KaTanu3 roMOTeHHBIM U TeTepOTreHHBIN, MOJOKUTEIbHBINA U
OTpULIATENBHBIN. MeXaHu3M JEeHCTBHs KaTaam3aropoB. [IpuMepbl nmpuMeHEHus KaTaJIu3aTOPOB B
IIPOMBIIUIEHHOCTH.

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

33. IlpaBuno Jle-lllatenbe W mNpUMEHEHHE €ro K pPAaBHOBECHBIM cHCTeMaM. BiusHue
TEeMIepaTyphl, JaBJICHUS W KOHLEHTPAIMH pPearupyrollnx BEIIeCTB Ha MOJOKEHHE pPaBHOBECHS.
IIpumepsr.

34. BiusHWe TeMIlepaTyphl, IaBJICHUS M KOHIIEHTPAILMU PEAarupylOIIUX BEIIECTB Ha
noJiokeHne paBHOBecus. [lpumepbl. BrIOOp ONTUMANbHBIX YCIOBHN IPOBEACHUS XUMHUYECKUX
peakuuii Ha mpuMepe cuHTe3a ammuaka: N2 + 3H2 «>2NHs; AHx.p.<0.

35. PactBopel. CriocoOBI BBIpaKEHHUSI COCTaBa PAcTBOPOB (MaccoBas JIOJIS, MOJIIpHAs M
HOpMaJlbHasi KOHIIEHTpaLuu, TUTP). HackllieHHble, HEHACHIIIEHHBIE U TEePECHIIIEHHbBIE PACTBOPHI.
[Iepexpucrammsanms.

36. TemnoBble 3(deKTbl MpU PaCTBOPEHUH KPUCTATUIMYECKOTO BEIIECTBA B JKUIKOCTH.
ConpBaTtanys ¥ THApATAIFsl. DHTAIBIHAS PACTBOPSHUS. BimsiHUE TemriepaTypsl Ha paCTBOPHUMOCTD
KPUCTAJUINYECKOTO BEIECTBA B )KHUIKOCTH.

37. PacTBOpUMOCTH Ta30B B KHUJIKOCTH. 3aBUCHMOCTb PACTBOPHMOCTH T'a30B B KUIKOCTH OT
nasneHust (3akoH ['enpu) u Temmeparypsl. I[lpumenenue mnpaBuia Jle-lllatense k mporeccy
pacTBOpeHUs ra3a B )KUIAKOCTH.

38. DNeKTpONUTHI U HEXNEKTPOIUTHL. Teopusi MeKTpoNIUTHIECKO nuccoruanuu. CTeneHpb
(o) m xoHcTaHTa (Kauc.) auccormanuu. Makropsl Bausiomre Ha o U kauc.? CuibHbIe U caabble
AIIEKTPOJIUTHI (TIPUMEPHI).
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39. Jluccoumanms 3meKkTponuToB. CTyleH4YaTas TUCCOIMAIUs KHCIOT M OcHOBaHui. Ha
npumepax aucconuanuu Gocdopuoit kuciaorel (HsPOs) n runpoxcuaa xobamsra (II) Co(OH)..
KoHcTaHTa 371€KTpONUTHYECKON JUCCOLUALIUH.

40. 3axon pazbasienuss OcTBanbaa sl ¢1a00ro OMHAPHOTO JIEKTpoIuTa (BbIBOM). BriusHue
KOHIIEHTPALIUU PAcTBOPA CI1a00ro 3JIEKTPOIUTA HA CTEIIEHb AJIEKTPOIUTUYECKOM TUCCOLUAIIUY.

41. VloHooOMEHHBIC peakIuu ¢ 00pa30BaHHEM OCajlKa, Ta3a, CIaboro 3JEKTPOIUTA WIIH
KOMILIEKCHOTO MOHA (TTPUMEPHI).

42. Tlpou3BeneHHE PaCTBOPUMOCTH M MPUMEHEHHE €ro Il BBIYMCICHUS KOHLIEHTPAIH
HACBIIIEHHOTO pacTBOpa U BO3MOKHOCTH BBINIAJICHUS OCa/IKa U3 pacTBOpA.

43. DnexTponuTHUecKas nucconuanus Bojbl. KoHcranta nucconumanmu Bojsl. MoHHOE
npousBeieHre Boabl. Bogoponnsiii mokaszarens (pH) pacTBopos.

44, KoHueHTpalus MOHOB BOJOPOAA U MOHOB TMIPOKCHIA B HEUTPAIBHBIX, KUCIBIX U
IesI0YHbIX pacTBopax. [lokaszarens pH u ero 3HaueHue B 3TUX pacTBOpax.

45. Tunpomus conedt. Crynenuarsii rugponus. W3menenume pH 1npu  rugponuse.
HeoOpatumpblit rugponus.

46. CrerieHb ¥ KOHCTAHTA THAPOJIN3A. BimsiHue Temmeparypsl 1 KOHIEHTPAIMK PacTBOpa Ha
TUIPOJIU3.

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

48.Onexktponnsii 6ananc. CocTaBieHHE OKHCIUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIMNA Ha
npumepe: H2S + KMnO4 + H2SO4 — S + MnS0O4 + K2S04 + H20.

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

50. Dnexktponus. [locnenoBaTenbHOCTh pa3psaa UOHOB Ha 3JeKTpoaax. CXeMbl MpoIeccoB
aneKTposn3a pacmiaBa u pactBopa NaCl. 3axonsl anekTponu3za (3akoHbl Dapajes).

51. DOnextponu3. CxeMbl NPOIECCOB IMIEKTPOIM3a C MHEPTHBIMU DIIEKTPOAAMHU U
pacTBOpUMBIM aHO/IOM. [IpuMeHeHne 3eKTpoIn3a.

52. PaBHOBecue B CHCTEME METALUI-PACTBOP €r0 COJMIU. YCTPOMCTBO M MPUHLMI AeHCTBUSA
MEPBUYHOI0O TajbBaHUYECKOro 1eMenTa Jlanuensa-SAkoou.

53. OTHOCHUTENBHBIN DIEKTPOJHBINA MOTeHIMaNn. Bomopoausiit snektpoxa. CTaHIapTHBIM
ANEKTPOAHBIN MOTEeHIMANI. Pl cTaHAapTHBIX 3JEKTPOJHBIX MOTEeHIUaNoB it nap Me/Men+ (psin
HanpsDKeHUH) U BBIBOJBI M3 Hero. [IprMeHeHHe CTaHIapTHBIX AJIEKTPOAHBIX MOTEHLUANIOB IS
orpezeseHus] BO3MOKHOCTH MTPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUH.

54. Teopus cTpoeHHUs KOMIUIEKCHBIX COEJUHEHUH. XapakTep XHMHYECKOH CBs3M B
KOMIUIEKCHBIX COeIUHEHMsIX. L{eHTpanbHbli aToM, JTUTaH/bl, KOOpAUHAIIMOHHOE uncio. [Ipumepsl
peaxkuuii oJy4YeHUs] KOMIUIEKCHBIX COEIMHEHUH.

55. Xumudeckasa CBsI3b B MeTaulaxX. XMMHYECKHE CBOIMCTBAa METAIOB. BiamMomeicTBue
METAJUIOB C HEMETaJUlaMH, BOJIOM, pacTBOpaMu KHCIOT M Ienodeit. [IpombliieHHble ciocoOb!
MOJIy4YEHUsI METAIIJIOB.
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[Tpumep 3K3aMEHAIIMOHHOTO OHJIETa

MUHHCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EEPALINA
denepanbHOE rocy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEkKASHHUE BBICILIEr0 00pa30BaHuUs
«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»

$

DaxynpTeT XUMAYECKON TEXHOJIOTHH U OnotexHonornu, Kadenpa «XumbroTex»
Jucrumimaa « X iMHysh)

O6pazosatenpHas nporpamma: 08.05.01 CTpouTeNnbCTBO YHUKAIBHBIX 3JAHUN W COOPYKESHUH
Kypc 1, cemectp 1

9K3AMEHAILIMOHHBIN BUJIET Ne 16.

Bomnpoc 1. B paBHBIX 00beMax pa3IHYHBIX T'a30B IPH OJWHAKOBBIX YCIOBHUSIX COAEPIKUTCS OJTUHAKOBOE
YHCIIO MOJIEKYII.

1) 3aKkoH MPOCTHIX 00BEMHBIX OTHOIICHHUH,

2) 3akoH ABorajpo,

3) 3aKOH MOCTOSIHCTBA COCTaBa,

4) 3aKOH MPOCTHIX KPATHBIX OTHOIICHHUH,

5) 3aKoH 3KBHUBAJICHTOB.

Bompoc 2. Menpyaiimas XAMIdecKd HeJeIMasi 9acTHIIa JIEMEeHTa -
1) Morexkyia,

2) Atom,

3) DKBUBAJIEHT,

4) Moib,

5) How.

Bompoc 3. BasieHTHBI# 2JIEKTPOHHBIH CJIOH aToMa TeJulypa UMeeT KOH(DUTYpaIHio:
1) 5s%p*,

2) 6s%p*,

3) 5d*6s?,

4) 4d*5s?,

5) 4d°5s™.

Bompoc 4. HanpaBneHHOCTh OpOUTaNeli B MPOCTPAHCTBE U COOCTBECHHBIN MEXaHUYECKHI MOMEHT JIBUYKCHUS
AJIEKTPOHA OTHCHIBAIOTCS KBAHTOBBIMH YHCIIAMHU -

Dn, I

2) I, m;

3)n, m;

4) m, Ms;

5) 1, ms.

Bompoc 5. ®opmy TeTpasapa nMeeT MoJieKya. . .

1) PCls,

2) CoHa,

3) H3POyq,

4) HCl,

5) SFe.

Bomnpoc 6. Cesi3u pacnosoKeHbI B MOPS/IKE YBEINICHUS UX JITTHHBL:
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-l,

5) H-1 - H-Br —» H-CI.

Bormpoc 7. YkaxnaTe THII XUMHUYIECKOH CBS3U B MOJICKYJIe THAPH/IA JINTHS.
1) koBaNIeHTHAS HETIOJIAPHAS,

2) KOBaJICHTHAs MOJIsIpHa,

3) BoJOpoOIHAs,
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4) MeTaimnnuecKas,

5) nonnas.

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

2) yBenuautcs B 9 pas,

3) ymeHbHTes B 3 pasa,

4) ymenpiutcs B 9 pas,

5) He M3MEHMTCS.

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

1) a) BrpaBo, 6) BIpaBo;

2) a) B1IeBO, 0) BIICBO;

3) a) He cMmecTHTCH, 0) BIPABO;

4) a) BeBo, 6) BIpaBo;

5) a) He cmecTHTCH, ) BIIEBO.

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

1) maccoBas gous,

2) MOJISIpHAsT KOHIICHTPAIHS,

3) HOpMaJIbHAasl KOHIICHTpALIHS,

4) MoJIsUTbHASL KOHIICHTPALIHS,

5) MonbHas HOIS.

Bomnpoc 11. Kakast u3 npeioskeHHbIX peakiiiii He uaeT 10 KoHna. [[puBeanTe HOHHBIE YpaBHEHHS PEaKITHiA.
1) Fe(OH).CI + NaOH = Fe(OH)s + NaCl,

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

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

4) ZnS + 2HCI = H2S + ZnCly,

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

Bonpoc 12. Kakas cpena u kakoBo 35a4enne pH pactsopa, comepsxamntero 3-107° mons/n nonos H?
1) xucnas cpena, pH = 5,477;

2) kucnas cpena, 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 moaBepraercst TuApOIIn3y, Kakasi Cpejia B pacTBOPe 3TOM coJu?

1) Na,SOa, kucas;

2) NazSOs, memnounas;

3) NazSOs, kucnas;

4) NazSOys, menounas;

5) BaSOs, kucnasi.

Bormpoc 14. Kakyro crenens okucienus umeet xpom B Mostekyiie Nas[Cr(OH)e]?

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bompoc 15. B kaxoii cTpoke Mo MyHKTOM a) IPUBEAEH METAJUI, PACTBOPSIONIUIICS B COJISTHOM KHCIIOTE, 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.

Bompoc 16. PaccraBbTe K03 GUIIMEHTHI 37I€KTPOHHO-HOHHBIM METO/IOM, YKa)KUTE X CyMMY B YPaBHCHHUH:
KMnO; + HNO; + H,SO4=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, OKHUCITUTEIIBHBIMU;

2) KHCJIOTHBIMH, BOCCTAHOBUTEIIbHBIMH;

3) KUCTIOTHBIMH, OKHCITUTEIbHBIMH;

4) OCHOBHBIMH, BOCCTAHOBHTEIIBHBIMH.

5) aMm(OTepHBIMH, OKHCIUTEILHBIMH M BOCCTAaHOBUTEIILHBIMH.

Bomnpoc 18. B kako#i u3 conei 3apsig KOMITIEKCHOTO HOHA paBeH —37

1) K4[Fe(CN)e],

2) [Cu(NHz3)4]SOs,

3) K2[Pb(OH)4],

4) Naz[Co(NO2)e],

5) K2[Hgl4].
YTBepkaeHO Ha 3aceannu Kadeapsl «XuMbuorex» ot «__ » 20 _ 1., mpoTtokonm No
3apenyromuii kadenpoii «Xumbuorex» T.A. I'poMOBBIX

IIpuMep KOHTPOJIBHBIX BOIPOCOB JJIsi JIONyCKa K BBINOJIHEHUIO JabopaTopHOil pabote 1o
TeMe «XHMMUYECKasi KHHETUKa»

1. JlaiiTe onpenenenrne CKOpOCTH XUMUYECKON peaKLInu.

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

3. [aiite onpenienenne KOHCTaHTBI CKOPOCTH XMMHYECKOH peakiuu. OT KaKuX ImapaMeTpoB OHa
3aBUCUT?

4. OxapakTepusyiliTe BIHSHHUE TEMIEpPaTypbl Ha CKOPOCTh XMMHYECKOM peakiuu (IIpaBUIIO
Bant-T'odda).

5. [IpokommenTupyiite ypaBHeHue Appennyca. Jlaiite onpeneneHue Y HEPruu akTHBAIIUH.

6. Uro Takoe katanuzarop? KakoB MexaHusM JeiicTBus karaiausaropa? [Ipuseaure npumepsl
TOMOTEHHOTO ¥ TETEPOT€HHOI0 KaTaau3a.

7. JlaliTe onpeneneHust 0OpaTUMO XMMHUYECKON peakui U XUMHUYECKOTO PAaBHOBECHSL.

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

9. Jaiite QopmynupoBky npuHuuna Jle-Illarense. IlpuBenure mnpumep oOpaTUMoii
XUMHUYECKON peakliiy, OObSICHUTE, KaK MHTEHCUBHOCTh Pa3JIMYHbIX [TapaMETPOB MOXKET BIMATH Ha
CMEILIEHNE PAaBHOBECUS PEAKIUH.

10. Yro Ttakoe ¢azoBweie paBHOBecus? JlaiiTe ompenereHUs MOHATHSIM: (a3a, KOMIIOHEHT,
HE3aBUCHMBbIIl KOMIIOHEHT, CTETIEHb CBOOO/IBI.

11. Chopmynupyiite npaBuio (a3. PaccmoTputre MOHO-, M- U WHBApUAHTHbIE CHCTEMbI Ha
IpuMepe auarpammbl cocTossHHA Bonbl. llonw3ysdce ypaBHenuem Knaneipona-Knaysuyca, Ha
pUMepe STOW JuarpamMmbl PacCMOTPHUTE 3aBUCUMOCTb TeMIlepaTypbl (a3oBoro mnepexoaa OT
JTaBJICHUSL.

12. Yto Takoe TepMUUYECKHI aHATIN3, I 4Yero OH npuMeHseTcs? Kak mo KpuBbIM OXJIaKIeHUs
CTPOSIT IUarpaMMbl COCTOSIHUSA?
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3aganue 1. CocTaBbTe MMOJIHBIC AIEKTPOHHBIE POPMYIBI U rpadudeckue (HOpMyITbI

BAJICHTHOTO CJIOS 3JIEMEHTOB d-ceMelcTBa:

Bapuanr 1 2 3 4 5 6 7 8
OnemeHT Ne 21,84 28,80 | 23,78 | 2576 |24,77 |27,74 |40,73 |4275
Bapuant 9 10 11 12 13 14 15

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

3ananme 2. CoctaBbTe (POpMYJIbl OKCUIA U THAPOKCHIA METAlIa B YKQ3aHHOW CTEIIEHH
okucnenus. [IlpuBeaure ypaBHeHuUs peakLuid, JEMOHCTPUPYIOIIHE KUCIOTHO-OCHOBHOM XapaKTep
9TUX COCIMHEHUM.

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, monb3yscs MeTooM

nonypeaKuHﬁ. yKa)KI/ITe, KaKyYI0 pOJib B IPUBECACHHBIX OKHCINUTCIBHO-BOCCTAHOBUTCIIbHBIX

pCaKkuugX Urpar0T COCANHCHUA d-MeTaJIJIOB, B KaKOI CTCIICHH OKHCIICHUS IIprU 5TOM HaXOJUTCA

MeTau?
Bapuant CxeMmbl peakiuit
1 Fe(OH)2 + O2 + H20 — Fe(OH)3
KMnO4 + KI + H2SO4 — 12 + MnSO4 + K2SO4 + H0O
) KMnO4 + KI + H20 — I2 + MnO, + KOH
C0203 + HCl(xony) = CoCl2 + Cl2 + H20
3 KNO> + K2Cr207 + HNO3z — Cr(NOz)3z + KNOz + H20
KMnO4 + KNO2 + KOH — KoMnO4 + KNO3s + H20
4 KMnO4 + Cr2(S04)3 + KOH — K>CrO4 + KoMnOs + HoO + KoSO4
FeClz + KOH + Brz — KzFeOs + KBr + H20 + KClI
K2FeOs + NHz — N2 + H20 + KFeO, + KOH
5 K2Crz07 + K1 + HySO04 — Cra(SO4)s + Iz + H20 + K2SO4
6 KMnO4 + H202 + H2SO4 — MnSO4 + Oz + K2SO4 + H20
FeClz + KI — FeCl, + 12 + 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(S04)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 + H3PO4 + 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(NO3)z + KNO3 + H.0

7.3.2. [IpomexxyTouHas aTTecTarys
[TpomesxyTouHas arrectanus npoBoautcs Ha 1 cemectpe 1 kypca (ouHast hopma 00ydeHus)

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

CryneHT oIrycKaeTcs 10 CIauyl 9K3aMEeHa, €CIIM BBIITOJIHEHBI CIICTYIOIINE BUJIBI pa0oT:
- BBIIIOJTHCHBI U 3aLIHIICHBI JTA00paTOPHbIC pabOTHI;

- IO IeHBI TECTOBBIE 3aJJaHKs I10 BCEM TeMaM Kypca ¢ pe3yabTaToM He Hike 60%;

- BBITIOJTHEHBI TPU KOHTPOJILHBIX PA0OTHI Ha OL[CHKY HE HUXKE «YOBJICTBOPUTEIHEHOY.




