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1.  Heau, 321241 U IVIAHUPYEMbIe Pe3yJIbTAThI 00y4eHHs M0 TUCHUIITHHE

[lenpf0 OCBOCHHS JUCHUIUIMHBI «XUMUS» SBISETCS (HOPMHPOBAHHE Yy CTYICHTOB
XUMHUYECKOM NOATOTOBKM IO BOINPOCAM, CBSI3aHHBIM C IPUMEHEHHEM OCHOBHBIX XUMHUYECKHUX
3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUYECKUX PEaKUUMWA i1 PELICHUS KOHKPETHBIX
MPAKTUYECKUX 3a7ady B 00JacTH SKOJOTMYECKON M IMPOU3BOJCTBEHHOM OE€30MacHOCTH, a TaKkKe
MPUPOTOOXPAHHBIX OMOTEXHOJIOTHH.

3amayn JUCHUIUIMHBI. CO3JaHME TEOPETHUYECKON 0a3bl JUIsi OCBOEHHUS IMOCIEIYIOIINX
JUCLIUIUINH, B KOTOPBIX PACCMaTPUBAOTCS CBOMCTBA IMTPOCTHIX U CIIOKHBIX BEIIECTB, a TAKKE METO/IbI
WX TIONlyd4eHUsT U HCcleAoBaHUA sl Haumbosiee 3((GEKTUBHOIO HCIONb30BaHUS B 00J1acTH
IKOJIOTHYECKOH ¥ MPOU3BOJICTBEHHON 0€30MaCHOCTH, a TAK)KE PUPOTIOOXPAHHBIX OMOTEXHOIOTHIA.

OOydenue Mo IUCHUIUIMHE «XUMHS» HAmpaBiIeHO Ha (OpMUPOBaHHE Yy OOYYaIOIIUXCS
CHEAYIOLIMX KOMIIETCHIINM:

I/IHlII/IKaTOpr JOCTHIKCHUSA
KOMIIETCHIIUN

HOIIK-3.7. [leMmoHCTpUpPYET
MOHUMaHHE XUMUYECKUX
MPOIIECCOB

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 pe3yJabTaTe 0cBOCHHMS JMCHHUILJIMHBI 00Y4YAIOIINIACS T0JIKEH:

3HaeT O0COOEHHOCTH CTPOEHHMsI AaToMa »3JIEMEHTOB, HCXOIi U3 HX TIOJ0XKEHUS B
MEPUONYECKON CUCTEME; IPUPOJY XUMHUYECKOM CBSI3U B Pa3/IMYHBIX TUIAX MaTEpUaAJIOB, CBS3b
XMMHUYECKOI'0 COCTaBa ¢ MEXaHMUYECKUMHM, TEXHOJIOIMYECKUMH U JIp. CBOMCTBAMH.

YMeeT roToBUTh PacTBOPbl XMMMYECKHX BEILECTB 33JaHHONW KOHIIEHTPALUH; ONpPENeIsATh
M3MEHEHHE KOHLIEHTPALMK BELIECTB IPU MPOTEKAHUU XUMHUECKUX IPOLIECCOB.

Baapeer metogamu onpeenenus KOHIEHTpauu U pH pacTBOpoB BelIecTs.

2. MecTO TUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

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

Jucuurmubaa Oa3upyercss Ha  CIEAYIOUIMX, MPOWASHHBIX AMCHUIUIMHAX: «DuU3MKo-
XUMHYECKHE OCHOBBI BOJOMOATOTOBKHY, «TermomaccooOMen», «TOITUBO W TEOpUsS TOPECHUS»,
«MarepuanoBeIcHUe H TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPHUAIIOB.

3. Crpykrypa u coaepxaHue IMCUUIINHBI

OO0r11ast TPYI0€MKOCTh TUCIMIUIAHBI cOCTaBsieT 3 3a4eTHbie eauHuibl (108 gacos).



3.1  Bwuabl yueOHoii paGoThl H TPYI0€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/IpakKTUUECKHUE 3aHITHS 16 16
1.3 | JlabopaTopHbIe 3aHATHS 16 16
2 CamocrosiTesibHas padoTa 60 60
3 | IIpome:kyTouHasi aTTecTAIUSI
3auer/mud.3a4er/IK3aMeH JK3aMeH
Hroro 108 108
3.1.2. 3aounas popma o0yueHHS
Ne . KoamuecTBo Cemectp
Bup yueOHoii padoTnbl
n/n 4acoB 4
1 AyIMTOpHBbIE 3aHATHS 12 12
B toMm uncre:
1.1 | Jlexkuuu 6 6
1.2 | CemuHapcKue/PaKTHUECKUE 3aHATHS - -
1.3 | JIabopaTtopHbIe 3aHATUS 6 6
2 | CamocTosiTe]IbHAs1 padoTa 96 96
3 | IIpome:kyTouHasi aTTecTAIUsI
3auet/nud.3auer/sK3aMeH IK3aMeH
Hroro 108 108
3.2 TemaTnyeckuii IJIaH U3y4YeHU s JUCHUNTIHHBI
(o popmam 0OyueHUsT)
3.2.1. Ounas ¢popma oOyueHHS
Tpynoemkocrsb, yac
AyauTopHasi padora =
= o ) =
Ne Pazaennl/Tembl ) . E > » E = § g g s
5 = S8 = &= 28| Eo
n/n AUCHHUILTHHBI ¥ 2| =% = % = | F % E S
S| 2 |ZEE 28| g5 g"°
SE |8 | &%
o
1| Beenenue S
2| Pazzen 1. OcCHOBHBIE XUMUYECKHE
MOHATHUS U 3aKOHBI. ArperaTHble 7 1 2 4
COCTOSTHUSI BEIIECTB.
3| Pazgen 2. OcHOBHBIE KIacChl 7 1 5 4
HEOPTaHMYECKUX COCTUHCHHM.




Paznen 3. Ctpoenue aToma.

Pa3nen 4. Xumnueckas CBA3b.

Paznen 5. Xumnueckas TepMoIuHaMUKa.

12

Pasznen 6. Xumnyeckas KHHETHKA.

12

O N|O| O~

Paznen 7. PactBopsl. JlucnepcHbie
CHCTEMBI.

12

N (NN

N (NN
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Pa3nen 8. OkuciaurensHo-
BOCCTAHOBUTEJIbHBIC PEAKIIUH.

-

o

10

Paznen 9. DnekTpoxumudeckue
MIPOLIECCHI.

12

11

Pasznen 10. OOume cBoCcTBa METAJLIOB.

12

Paznen 11. Metamisl d-cemelicTBa.

~

13

Paznen 12. KoMiuiekcHbIE COEAMHEHMS.

Rl N

Ao O

Hroro

108

3.2.2. 3aounas popma o0ydeHus

Ne
n/n

Pa3nenanl/TeMbl
TUCHUILINHBI

TpyaoemkocTs, yac

Bcero

AynutopHas padora

Jlexkmmu

Cemunapckue/
MPaKTHUECKHE

3aHATUA

JlaGopaTopHbie

3aHATUA

[TpakTrueckas

HOATOTOBKA

CamocTosiTe/IbHAA
padora

Bsenenue

Pasgen 1. OCHOBHBIE XUMUYECKHE
TIOHSITUS Y 3aKOHBI. ATperaTHbIe
COCTOSIHHUS BEIIECTB.

N

Pasxen 2. OCHOBHBIE KJIaCChI
HEOPraHMYECKUX COSTUHEHHI.

Paznen 3. Ctpoenue atoma.

Pasnen 4. Xumnueckas CBS3b.

Paznen 5. Xumnueckas TepMoIuHaAMUKa.

Paznen 6. Xumnyeckas KHHETHKA.

oo~~~
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Paznen 7. PactBopsl. [lucniepcHbie
CHUCTEMEL.

N (NN DN

Paznen 8. OxkuciaurenbHo-
BOCCTAHOBUTEJIHHBIE PEAKITUH.

\l

10

Paznen 9. DnekTpoxuMuvecKue
TIPOIIECCHI.

11

Pasgen 10. O0mue cBolicTBa METAILIOB.

12

Paznen 11. Metamsl d-cemelicTBa.

13

Paznen 12. KoMiuiekcHbIE COEqMHEHMS.

N~~~

Hroro

108




3.3  Conep:xxaHue TUCHUNINHBI

BBenenue

XuMHUsl KaK 4YacTb €CTECTBO3HAHMS - HayKa O BEIIECTBAX M HX MpeBpalieHusix. Bujbl
XUMHUYECKUX peakiuil. CBsi3b XUMHUU C IPYITMMH HayKaMmu. 3HAU€HHE XUMUU B (OPMHUPOBAHUU
MBIIUJICHHS B U3yYSHUH MPUPOIBI U PA3BUTHH TEXHUKH. XUMHUS U TIPOOIEMBI SKOJIOTHH.

Paznen 1. OcHOBHble XHMHYECKHE IMOHATHA W 3aKOHBbI. ArIperatHbie COCTOSIHUSI
BeIIEeCTB.

XUMHS — HayKa O BELIECTBAX M MX NPEBPALLICHUSIX. ATOMHO-MOJEKYISIPHOE yUYE€HHUE. 3aKOH
MOCTOSIHCTBA COCTaBa. 3aKOH MPOCTHIX KPATHBIX OTHOILIEHWWA. ATOMHBIE U MOJIEKYJISIPHBIE MACCHI.
KomnuecTBo BemecTBa. 3akoH ABorajpo. 3aKOH MPOCThIX 00BEeMHBIX OoTHomeHui I'ei-JIroccaka.
3aKOH PKBUBAJICHTOB. ['a30BbI€ 3aKOHBI.

Pa3nen 2. OcHoBHbBIE KJIACCHI HEOPTAHUYECKHUX COeTMHEHH .

Knaccudukanus Heopranndeckux BemiecTB. Kiaccudukanus peaknuii B HEOPraHUYECKOH
xumuu. HomeHkiarypa, noinyyeHue U XMMUYECKHE CBOKMCTBA HEOPraHMYECKUX BelecTB. OKCUABL
OcuoBanwust. Kucinotsl. AMporepnsie ruapokcuibl. Comm.

Paznen 3. Ctpoenue aToma.

Ucrtopus pa3BuTHs yd4eHHS O CTPOCHHHM aTtoMa. KBaHTOBO-MEXaHMYECKas MOJIENb CTPOEHUS
atoma. KBanTtoBble unciia. CTpO€HHE MHOTOAJIEKTPOHHBIX aToMOB. Ilepumonnueckuit 3axkon [[.H.
Menneneesa. [lepuoanueckas cucrema /.M. MeneneeBa. DneKTpoHHas KOH(UTYpaIusl 2JIEMEHTA.
W3meHeHne CBOMCTB 3J1€EMEHTOB B IEPUOJIaX U TPYIIAX.

Pa3znen 4. Xumnueckas cBf3b.

Xumundeckas cBa3b. O0pazoBanue u cBoictBa. [lonsapHocts cBs3u. [lomspuzyemMocTs CBsI3H.
DOHeprusi W JnuHa CBsi3u. HampaBieHHOCTh KOBAJIGHTHOW CBSI3M. MeXaHu3Mbl 0Opa3OBaHMS
KOBaJICHTHBIX cBsi3eil. OOMeHHBINH MexaHu3M. JloHOpHO-aKIeNnTOpHBIA Mexanu3M. HaceiaemocTts —
CBOICTBO KOBWJICHTHOH cBS3U. MoHHAs XmMH4YecKas CBA3b. MeToJ BaJ€eHTHBIX CBs3ed. Merton
MOJIEKYJISIpHBIX opouTaneil. CBs3pIBaroIKe U pa3pbixiisomue opoutanu. [lopsaok u sHeprus cBs3u.
ONeKTpoHHbIE  KOHQUTYpaluu  MOJIEKYJl.  Meramummueckass  CBSI3b.  MEXMOJIEKYJIIPHOE
B3auMozeiictue. Ban-nep-BaanbcoBbl cuibl. BogoponHas cBs3b. XuMHUUecKasl CBSI3b U CTPOEHUE
BemiecTB. OOIIass XapakTepUCTUKA KHUIAKOTO COCTOSHHUSA. XapaKTePUCTHUKA CBOWCTB BEIIECTB B
TBEPIOM COCTOSIHUMU.

Pa3nen 5. Xumudeckasi TepMOIMHAMHUKA.

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

Pa3znen 6. XuMuueckasi KHHETHKA.

CKOpOCTh XMMHUYECKOM peakuuu. BiMsHuE KOHIEHTpAIMU pearupyrolmx BEIIECTB Ha
CKOpPOCTh peakuuu. BinusHue Ttemmeparypsl Ha CKOPOCTb XHWMHUYECKOW peakuud. BrusHue
KaTaJu3aTopoB Ha CKOpOCTb XuMHueckod peaknuu. Peakmus benoycosa-XKabotuHckoro.
Xumunueckoe paHoBecue. [Ipunnun Jle-Illatense. @a3oBbie paBHOBECUSA. TepMUUECKUN aHAIN3.

Pa3nes 7. PacTBopsl. JlucnepcHbie cucTeMsl.

PactBopbl kak roMoreHHble cucteM. Boma. CrocoObl BBIpaKEHHS COCTaBa PacTBOPOB.
PactBopuMoOCTh BemecTB B Bojie. MI3MEeHEHNE SHTAIBIIMKM U SHTPONMH IIPH pacTBOpeHHH. CBOKCTBA
pa30aBIeHHBIX MOJIEKYISIPHBIX pacTBOPOB. 3akoH Payns. [lonmkeHne TemmnepaTypsl 3aMep3aHus U
MIOBBIIICHUE TEMIEPATYPHI KUTICHUS pa30aBICHHBIX MOJICKYJISIPHBIX pacTBOpoB. Ocmoc. PacTBopsl
anekTponuToB. CTeneHp aucconuanuu. Juccommanus ciaObIX SJIEKTPOIUTOB. Teopus CHIBHBIX
AJIEKTPOJIUTOB. Peaknmu oOMeHa B pacTBOpax JJIEKTPOJIUTOB. Boma Kak cimaOblid AJIEKTPOJIUT.
Bonoponnsiii nokaszarens. bydepHsie pactBopbl. ['maponus coseid. JlucmepcHble CHCTEMBI.
Konnounneie pactBopel. OOIMe MOHATHS O AWCIEPCHBIX cucTeMax. [IOBEpXHOCTHBIE SIBICHHS.
CaMonpou3BOJIbHBIE TTOBEPXHOCTHBIE MpoIlecchl. AicopOrus. CTpoeHHe JBOMHOTO dIIEKTPUIECKOTO
clos Ha rpaHulle panena (as3. DIEKTpUUECKHE CBOWCTBA KOJUIOMIHBIX PAcTBOPOB. MeETObI
MOJIy4eHHUsI KOJUTOMIHBIX pacTBOPOB. OUMCTKA KOJTOUIOB. MeMOpaHbl 1 MEMOpaHHBIE TIPOIIECCHI.



Y CcTOMYUBOCTh KOJUIOUIHBIX cucTeM. Koarymsius KOJUTOMIHBIX pacTBOPOB. ONTHYECKHUE CBOMCTBA
KOJUIOMIHBIX pacTBOPOB. CTPYKTYPHO-MEXaHUYECKHUE CBOMCTBA TUCTIEPCHBIX CUCTEM.

Pa3nen 8. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIHU.

Omnpenenenue creneHu okucieHus. OKucieHue u Boccranopiienue. CocraBiieHue ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. Meton anekTpoHHoro 6ananca. MIoHHO-371€KTPOHHBIH
Oanmanc. TUIBI OKHCITUTENLHO-BOCCTAHOBUTENBHBIX peakiuii. OKHCIUTEIIBEHO-BOCCTAHOBUTEIILHEIC
9KBUBAJICHTHI.

Paznen 9. DnexkTpoxummusi.

Bo3HukHOBeHHE cKauka [OTEHIMalla Ha TIpaHULE METaI-PacTBOP  BJIEKTPOJIUTA.
OnexTpoaHble NOTeHIMANbL. ["anpBannueckuii anemMenT Jlannans-Axkoou. M3mepenue 31eKTpoaHbIX
MOTEHIIUAJIOB. DJIEKTPObl CpaBHEHUs. YpaBHeHHe HepHcra. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIC
9NEKTpOAbl. XMMHUYECKME HUCTOYHHMKM Toka. Koppos3us wmeramuoB. XuMmMuyeckas KOppO3us.
DnekTpoxumuueckas kopposus. [laccuBHocTh MeTaia. 3amura METaIIOB OT KOPPO3HH.

Pa3nen 10. O0mmue cBoiicTBa MeTAJLIIOB.

[lonoxkeHne MeTaioB B mepuogudeckoid cucteme. Kpucrammuyeckoe CTpoeHHE.
dusndyeckue CBOWCTBA METALIOB. Merammdeckas CBs3b. llomydenue wmeramioB. OOmue
XMMHUYECKHE CBOICTBA METAJIIOB.

Paszgea 11. Merasibl d-cemeiicTBa.

DneKTpoHHOEe CcTpoeHue u mnonoxeHue B llepuoamueckoit cucreme. dusuueckue u
XUMHYECKHe CBOMCcTBa d-MeTamioB. CBOWCTBA COeTUHEHHH d-MeTalIoB.

Pasznea 12. KomniiekcHubie cOeIMHEeHUA.

Koopnuunanmonnass Tteopusi Bepuepa. HoMeHkiiarypa KOMIUIEKCHBIX —COEIMHEHHIA.
XuMudeckas CBsi3b B KOMIUIEKCHBIX coeTMHEHUsIX. KOMIUIeKCHbIE COeIMHEHUS KaK 3JICKTPOIUTHI.

3.4 TemaTuka ceMHHAPCKHX/MPAKTHYECKHX U JIA0OPATOPHBIX 3aHATHIA

3.4.1. CemuHnapckue/npakTuyeckue 3asaTus (Ju1st ouHOM (popMbl 00yueHUs; U1 3a0UHON
(GbopMbI 00yUYeHHs — HE IPEAYCMOTPEHBI)
. OCHOBHBIE XUMHUECKHUE MTOHATHUS U 3aKOHBI. ATperaTHble COCTOSTHUS BEIIECTB.
. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSTUHEHUI.
. Ctpoenue aroma.
. XMMHYECKasi CBS3b.
. XuMHyeckast TepMOAMHAMHUKA.
. XUMUYECKasi KHHETHKA.
. PacTtBOpbI. J[McniepcHbIE CUCTEMBI.
. OKHCIHUTEIFHO-BOCCTAHOBUTENILHBIE PEAKIIUH.
. DIEKTPOXUMMUSL.
10. Oburme cBOIiCTBAa METAILIOB.
11. Merasmisl d-cemeiicTBa.
12. KoMIuIeKCHBIE COSTUHEHUS.

OO ~NOoO ol WN P

3.4.2. JlabopaTOopHBIE 3aHATHS

Ounas popma obyuenus

JlaboparopHas padota 1. Onpenenenue TermnoBoro 3¢ ¢heKra peakiuu HeHTpaIu3aluu.
JlaGopatopHas pabota 2. CKopocTh XUMHUECKUX peakuuid. Karamus.

JlabopaTtopHnast pabota 3. CunbHbIE U ClIa0bIe SJIEKTPOJIHUTHI.

JlaGopatopHas paboTa 4. OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
JlaGopaTopHast paboTta 5. DIEKTpOIHU3.

JlaGopatopHas paboTa 6. DIeKTpoXuMUIecKas KOppo3usl.

JlaGopaTtopHnast pabota 7. O0mue cBOWCTBa METAJIIOB.

JIaGopatopHnas pabora 8. CBoiicTBa coeinHeHNH O-MeTaIoB.



JlabopatopHas padota 9. KommiekcHbie coeuHeHust (-MeTaslioB.

3aounasn popma obyuenus

JlaGopaTtopHnas pabota 1. Onpezaenenue TermaoBoro 3pdekra peakiiuu HeHTpaIn3aIiu.
JlabopaTtopHnast pabora 2. CKOpoCcTh XUMHUECKUX peakiuil. Katamus.

JlaGopaTtopHas pabota 5. Diekrposnus.

3.5 TeMaTnka KypcoBbIX IPOEKTOB (KYpCcOBBIX padoT)
He npegycmotpenst

4, YuebHO-MeTOAN4YEeCKOEe M HHPOPMAITMOHHOE o0ecieueHne

41 Hopmatusnsblie 1okyMeHTbI 1 [OCTHbI
He npeaycmotpenst

4.2  OcHoBHasi TUTEpaTypa

1. MapteinoBa, T. B. Xumust : yueOHUK U PAKTUKYM JJIsl IPUKIIaqHOro Oakanaspuata / T. B.
MaprteiHoBa, M. B. ApramonoBa, E. b. 'ogyHOoB. - M. : U3natenbcrBo FOpaiit, 2015. - 393 c. - Cepust
: bakanasp. [Ipuknannoii kypc. ISBN 978-5-9916-4223-1.-137 k3.

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

3. JIyneiiko, T.I'. Beeaenue B o61ryto xumuto / T.I'. Jlyneiiko ; MUHHCTEPCTBO 00pa3oBaHMsI
u Hayku Poccuiickoit ®@enepaunu, PenepalibHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yupekJeHHe BhICIIEro npodeccruoHanbHoro oopazoBanus «HOxHbIN (enepalbHbIil yHUBEpCUTET",
Xumudeckuit  QpakynpTeT. — PocroB-Ha-Jlony : MW3marenbctBo FOxHOTo (emepampHOro
yauBepcuteta, 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-€ u3f.,
nepepabd. u gon. — M. : MI'TY «MAMMWM», 2012. — 124 c. — 110 3. an.pec.

2. Opranunueckas xumus . yueonoe nocobue / H. B. 3sik, C. M. Pycakosa, 1. B. Apramonosa,
Tepexosa M. B. - M. : YH-T mammHocTpoeHus, 2012. - 145 c.-25 3k3

3. MaprsiHoBa, T. B. IpakTukym o Heopranuueckoi xumuu / T. B. MapTsiHoBa. - M. : VH-
T MalIUHOCTPOEHUS, 2013. - 60 c.- 45 L. pec. Pexum
nocryna:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MaptbiHoBa, T. B. 3ammura meramnioB oT koppo3uu B aBromobOunectpoenuu / T. B.
MaprtbiHoBa. - M. : YH-T MmammmHocTpoenus, 2013. - 132 c.- 35 7k3

5. T'opuues, W. I'. Komtouanas xumust / U. I'. Topuues, T. B. Mapteiaosa, O. H. ITnaxortHas,
H. B. ApramonoBa. - M. : MI'TY «MAMWM», 2010. - 73 c.- 30 sn.pec. Pexum npocryna:
http://lib.mami.ru/lib/content/elektronnyy-katalog

6. 3eix, H. B., I'ogynos, E. B., Apramonosa, 1. B. ®yHKknnoHanpHble HAHOMATEPHAIHI :
nony4yenue u cBoiicta/ H. B. 3vik, E. b. 'onynos, 1. B. ApramoHnoBa. - M. : YH-T MallIMHOCTPOEHUS,
2012. - 128 ¢.-90 k3.

7. MapreiHoBa, T. B. 3aganus st camocrosrensHoi paboter / T. B. MaptsiHOBa. - 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  DnekTpoHHBbIE 00pa3oBaTe/ibHbIE pecypchl

[IpoBenenue 3aHsATUI U aTTecTalMii BO3MOKHO B AUCTAaHIMOHHOM (hopMate ¢ MpUMEHEHUEM
CUCTeMBI AuCTaHIUOHHOTO o0y4deHus yHuBepcuteta (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
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;
camocTosTeNbHyI0 paboty (B Bume pedepara, PI'P, kypcoBoil paboThl WM TPOEKTA);
BUJICOMATEPHUAIIBL; IPOMEKYTOUHBIN 1 UTOTOBBII TECTHI.

[Topsimox mpoBeacHMsT pabOT B TUCTAHIIMOHHOM (hOpMaTe yCTAaHABIMBACTCS OTACIbHBIMH
pacmnopsHDKeHUSMU TPOPEKTOopa 1Mo yueOHo# paboTe U/Uiu IEHTPOM y4eOHO-METOINYECKON paOOThI.

Kaxnaprii  cTygeHT oOecriedeH HMHIUBUAYAJTbHBIM  HEOTPAaHUYEHHBIM  JOCTYIIOM K
ANIEKTPOHHBIM OubMoTekam yausepcutera (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 — poccuiickasi KOMIaHUA-Pa3padOTINK OE30MACHBIX O(PHCHBIX PEIICHHUH IS
oOImieHNsT ¥ COBMECTHOM paboTel ¢ nokymeHtamu (AnbrepHatuBa MS Office)
https://myoffice.ru/

2. Ilnatdpopma nanoCAD — »sT0 poccuiickas miatdpopMa Ui MPOSKTUPOBAHUS U
MOJIETMpPOBaHUS 00BEKTOB pa3uuHOM cioxkHocTH. [lognepxka popmaros *.dwg u IFC
Jenaer ee OTIMYHbIM pemeHuemM mna coBmemieHuss CAIIP- u BIM-texnonoruid.
OyHKIIUOHAT MIATHOPMBI MOKET OBITh PACIIUPEH C MOMOIIBIO CHIEIUATBHBIX MOIYJICH
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 /it TETNIOTEXHUYECKUX U TUAPABIMYECKIX PACUETOB
https://valtec.ru/document/calculate/

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

4.6 CoBpemeHHble MpodeccHOHATbHbIE 0a3bl JAHHBIX U MHPOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

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

ObC «YHuBepcurerckas oubnmoreka onain» https://biblioclub.ru/index.php

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

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

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

«TexaKcrepT» — CpaBOYHAsE CHCTEMa, MPEJOCTABIISIONIAs HOPMATUBHO-TEXHUYECKYIO,
HOPMaTHUBHO-TIPaBOBYI0 HH(OpManuio https://Texskcnepr.cailt/

7. HII «ABOK» — m0OMOUIHMK WHXEHEepa II0  OTOIUICHUIO, BEHTHJIALINH,
KOHJMIIMOHUPOBAHUIO BO3MyXa, TEIUIOCHAOKEHHIO M CTPOMTENBHOW TEIIO(U3UKE
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/

11

8. E-JIOCBE - DOmnexkrtponHblii skosior. HesaBucumas wuHpOpManuss O POCCHHCKHUX
opraHu3anusix, 0a3a HOPMATUBHBIX JTOKYMEHTOB M 3aKOHOJATENbHBIX aKTOB https://e-
ecolog.ru/

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

5. MarepuajJbHO-TeXHMYeCKOe O0ecreyeHne

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

Jlnst mpoBeieHus J1abopaToOpHOro MPAKTHKyMa Ha COBPEMEHHOM YPOBHE IPH BBITOJTHEHUU
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 PYUYHBIM THIAPABINYECKUM.

. ®otomerp KOK-3-01 oroanekrpuyeckuii.

. YcTaHOBKa ¢ BpAIIAONIMMCS AUCKOBBIM ekTpoaom (BD/I-06).
. [TorpyxHoit Tepmoctar-uupkyastop LOIP LT-208 u TepmocraT nupkynsaunonssiii BT3-

©CONOUTA WN

e e o ol e
OabdhwWNDE O

16. ApromaTtrueckuii TutpaTop TitroLine Alpha.

17. llotenumoctat Mapku |IPC PRO-M.

18. HoytOyk ¢ ycranoBinenusiMu cpegcteamu MS Office PowerPoint.
19. MynbTuMeAUHHBINA TPOEKTOP C MEPEHOCHBIM SKPAHOM.

20. CnextpomeTp aToMHO-a0copOmonHbIil «KKBAHT-2A»

21. BeITsDKHBIE IIKAQBL..

6. MeToanueckue peKOMeHIaIul

6.1 Meroauueckne peKOMEHJANUM JIsl TPeNoAaBaTe/isi MO0 OPraHU3alUU
o0yueHust

6.1.1 TIlIpemomaBarenb OpraHuW3yeT MpPENOJaBaHUE TUCHHUIUIMHBI B COOTBETCTBHH C
TpeboBanusiMu «llonmoxkenuss 006 opranuzanuu oOpa3oBaTeabHOro mporecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €T0 (priIHanax», yrBepxKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha mepBOM 3aHSATHH TpenojaBaTeib JOBOJWUT IO CBEACHHUS CTYIEHTOB COJICpIKaHUE
paboueii nporpammsl aucuuiuinHb! (PIL).

6.1.3 IlperoaBarens 0coOeHHO OOpaIaeT 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);

— BHJIBI, COAEP)KaHUE U TOPSJIOK IMPOBEACHUS TEKYIIEro KOHTPOJS 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 IO CBEICHUS CTYACHTOB Ipa)uK BBIOJHEHUS YI€OHBIX padoT,

npeaycMoTpeHubix PITJI.

6.1.5 [IpenonaBatenb peKOMEHIYET CTYICHTaM OCHOBHYIO U JOMOJHUTEIBHYIO JTUTEPATYPY.

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

6.1.7 IlpenomaBaTenu, KOTOpPHIE MPOBOMAT JEKIIMOHHBIE M TMPAKTHYECKHE (CEMHUHAPCKHE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IJIaH NPAKTUYECKUX 3aHATHH, YTOOBI MCIOIB30BATH €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 xoxe cemmuHapa BO BCTYIMUTEIBHOM CIIOBE PACKPHITH MPAKTUYECKYIO 3HAYUMOCTH TEMBI
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 3axkiounTenbHON 9acTH CEMHUHAPCKOTO 3aHSTHS CIEAYET MOJBECTH MTOTHU: JaTh OILCHKY
BBICTYIIJICHUH KaXI0T0 CTYJIeHTa ¥ y4eOHOH rpymibl B LeJI0M. PacKpbITh OJI0KUTENbHbIE CTOPOHbI
M HEIOCTAaTKU MPOBEACHHOTO CEMHHAPCKOTro 3aHATHsA. OTBETUTH Ha BOIPOCH CTYJICHTOB. Brioath
3aJJaHus JUIs CAMOCTOSITENIbHON pabOThI IO OJATOTOBKE K CJIEAYIOLIEMY 3aHSTHUIO.

6.1.9 [lenecooOpa3Ho B X0/Ie 3aTUTHI pedepaToB, JJA0OPATOPHBIX PabOT, KyPCOBBIX PadOT H
MIPOEKTOB 33/1aBaTh BHICTYNAIONUM M ayJUTOPUU JOTIOJHUTEIbHBIE W YTOYHSIONINE BOIPOCHI C
LIEJIbIO BBISICHEHUS UX MO3UIHI MO CYIIECTBY 00CYKIaeMbIX PoOIeM.

Bo3moxHO mpoBeieHUe 3aHATUH U aTTecTaluil B IUCTAaHIMOHHOM (opMaTe 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 Meroauueckue yKazaHHs AJ5 00y4aIOMIUXCS MO OCBOEHH IO TUCIUTIIHHBI

6.2.1 CtyneHTy HEOOXOAMMO COCTAaBUTH sl ceOsi TpadK BBITOJHEHHS Y4eOHBIX PadorT,
npenycmorpeHHblx PIIJ] ¢ yuérom TpebGoBaHMI Apyrux AWCHUIUIMH, H3Y4aeMbIX B TEKYIIEM
CEMECTpE.

6.2.2 Tlpu mpoBeneHUH 3aHATHH W TPOIEIyp TEKYIIeH W MPOMEXKYTOYHOH aTTEeCTAIlHU C
UCIOJIb30BAHUEM MHCTPYMEHTOB HH(GOPMAIIMOHHON 00pa3oBaTeIbHOM Cpeibl TUCTAHIIMOHHOTO
obpazoBanus yauBepcutera (CO Mockosckoro Ilommrexa), kak BO BpeMsi KOHTaKTHON paOOTHI C
npernojiaBaTeNieM, TaK W BO BpeMsl CaMOCTOSTENbHOM pabOThl CTYAEHT MJODKEH OOEeCIeyHUTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHIIMOHHOTO TMOAKIIOYEHHUS K CHCTeMaM JUCTaHIIMOHHOTO
oOyyenus. IIpu OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYAMTH CHUTYallMI0 C IIperojaBaTeseM
JUCLUTUTMHBI.

6.2.3 K mpoMexyTOUHOH aTTecTaIlluy JOIYCKAIOTCS TOJBKO O0yJaromuecs, BHITOTHUBIINE
BCe BUbI yueOHOU paboThl, MpeaycMOTpeHHbIe paboueit mporpammoit nucuuminasl (PI1T).
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7. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJIS M OLIECHMBAHUS Pe3YJIbTATOB 00y4eHUsI

B nporecce 00ydeHus: B TEYCHUE CEMECTPa MCIIOIb3YIOTCS OLIEHOYHBIC CPEICTBA TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUYHBIX aTTecTaluid. [IpuMeHsIoTCs clieayronye oneHOYHbIe
CpeAcTBa: KOHTPOJIbHBIE pabOTHI, TECTHI, 3aLIUTA JJA0OPATOPHBIX paboT, 3a4eT.

OOyyeHne mo aucHMIUIMHE «XWMUS» HampaBlIeHO Ha (opMHupoBaHWE y OOydaromuxcs
CHEAYIOIMX KOMIIETCHLINM:

I/IHlII/IKaTOpr JOCTHIKCHUSA
KOMIIETCHIIU N

NOIIK-3.7. leMmoHCTpUPYET
NOHUMAaHHE XUMUYECKHX
IPOIIECCOB

Koa u HauMeHoOBaHHe KOMIIeTeHIIUH

OIIK-3. Cniocob6eH NpUMEeHTh COOTBETCTBYIOIINHA (PU3UKO-
MaTeMaTUYeCKH armapaT, METO/Ibl aHAIN3a U MOJCIIMPOBAHUS,
TEOPETUYECKOTr0 U IKCIEPUMEHTATBHOTO UCCIICIOBAHUS IPU
penieHnn mpodecCHOHABHBIX 3a1a4

7.2 IlIkana u KPUTEPHH OLIEHUBAHUS Pe3yJIbTaTOB 00yUYeHHUsI

[IpomexyTouHas aTTectanus o0ydaronuxcs B popme 3K3aMeHa MPOBOIUTCS 10 pe3ybTaTaM
BBITIOJIHEHUSI BCEX BHJOB YYEOHOH pPabOTHI, MPETyCMOTPEHHBIX YUYEOHBIM IUIAHOM IO JAHHOH
JUCHUILIMHE (MOJYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJbTAThl TEKYIErO0 KOHTPOJIS yCIIEBAEMOCTH B
TedeHre cemecTpa. OlEeHKa CTENEeHH OCTIKEHHUS OOY4YalOUIMMUCS IUIAHUPYEMBIX DPE3yJIbTaToOB
oOyueHusi MO AUCHMUIUIMHE (MOAYJII0) TMPOBOAUTCS IMpEnojaBaTesieM, BEIyLIUM 3aHATUSA I10
JTUCHUILTHHE (MOIYJII0) METOJIOM SKCIEepTHOM olleHKU. [1o uToram mpomMexyTouHOM aTTecTaiuu 1o
JUCHUILIMHE (MOAYIIO) BHICTABIISIETCS OLIEHKA «OTIMYHOY, «XOPOIIO», «YIOBIETBOPUTEIHHO» WU
«HEYIOBJIETBOPUTEIBHOY.

K nmpomexxyTouHO# aTTecTanuu ITOMYyCKarTCS TOJIbKO CTYACHTHI, BHIIIOJIHUBLINE BCE BUIbI
y4eOHOI paboThI, TPeTyCMOTPEHHbIE pabodel MPOorpaMMoi 1Mo JUCUUIUTMHE « XUMHUS» (BBIIOIHEHBI
Ha TMPaKTHUECKUX 3aHATHSAX U 3allUIIEHbl BCE pacueTHble paboThl, MPEeIyCMOTPEHHbIE 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 IPHUBEJEHHBIX B TaOnMIax IOKa3aTenel, Oonepupyer
nproOpeTeHHBIMU 3HAHUSMH, YMEHUSIMHU, HAaBBIKAMH, TIPUMEHSIET UX B
CUTYallHsIX TOBBIIIEHHOW CIOXHOCTH. I[Ipm 3TOM MOryT OBITH
JIOMYIIIEHbl HEe3HAuuTeNbHbIe OLIMOKHM, HETOYHOCTH, 3aTPYIHEHMS.
CryneHt MIOJIHOCTBIO oOmnagaer 0a30BbIMHU 3HAHUSAMU
(byHIaMEHTAIBHBIX PA3/IeNIOB AUCHUILUIMHBI B 00BbeMe, HEOOXOJMMOM
JUIS ~ OCBOCHHMS ~ XHMHYECKHX  OCHOB B DJKOJNOTHH U
MPUPOJIOTIOIB30BAHNM; TIOJTHOCTHIO BIIAJICET METOIaMHU XHMHUYECKOTO
aHaM3a, U COBPEMEHHBIMH METOJAMU 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
METOaMHU KOJMYECTBEHHOI 00paboTKu MH(OpMALIUH.

«OTIUYHO»
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IIkana oneHUBaHUSA Onuncanne

CryneHnt YaCTUYHO obnamaer 0a30BBIMU 3HAHUSAMU
(byHIaMEHTAILHBIX PA3JICNIOB JAUCIUILUIMHBI B 00beMe, HEOOXOJMMOM
JUIE ~ OCBOCHHMS  XHMHUYECKMX  OCHOB B DJKOJOTHH |
MPUPOJIOTIONB30BAHUN; YaCTHYHO BJIAJICET METOJAMH XHUMHYECKOTO
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,
«HEYJIOBJICTBOPUTEIBHO» | MPOSIBISIETC OTCYTCTBUE 3HAHWI, yMEHUN, HABBIKOB [0 psay
NoKa3aresiei, CTY/ICHT UCTIBITHIBACT 3HAYUTEIBHbIC 3aTPYIHCHHS TIPU
OTICPUPOBAHNY 3HAHUSAMHM U YMEHHUSMH IPH WX MEPEHOCE HA HOBBIC
cutyariud.  CTyIeHT He  CINOCOOEH  pealn3oBarTh  JAHHYIO
KOMITCTCHITHIO.

«YAOBJICTBOPUTCIBHO»

7.3  OueHoYHbIE CpPeICTBA

7.3.1. Texyumii KOHTPOJIb

Bonpoch! 11t IOATOTOBKHM K 3K3aMeHYy CTY/IeHTaM 0 JMCHUIIHHEe « XUMHSD).

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

2. OCHOBHBIC 33aKOHBI XMMHHU: 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH IMOCTOSTHCTBA
COCTaBa XHMMMUYECKHX COEAMHEHMH, Ta30BblE 3aKOHbl. XHMWYECKHH OKBUBAJIEHT 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.
KopnyckyssipHO-BOIHOBOM Jyalin3M 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. ITopsinok 3amosiHeHHs MoaAypoBHeH anekTpoHami. [IpaBuna KineukoBckoro, 3neKTpoHHbIE
U 3JIEKTpOHOTpaduyeckue GopMyJbl.

8. Ilepuoamnueckuii 3akoH u mnepuoamdeckas cucrema .M. MenneneeBa. CtpykTypa
nepuoandecKkoi cucreMsl. [lepuoapl, rpynmsl, NOArpynmel. 3akoH Mo3nu. DJIEKTPOHHbBIE aHAIOTH.
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
COCTOSIHUSIX aTOMOB.

13. CaoiicTBa KOBaJeHTHOW cBsA3H. IlOJNIIPHOCTH CBSI3M M CTENEHb OKUCIEHUs. VoHHas
XUMHYECKas CBA3b.

14. HanpaBieHHOCTh KOBAJICHTHOM CBSI3U: G- U M-CBSI3b, IOHATUE O THOPUIU3ALIUH.
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15. Xumudeckas CBsI3b C TOUKHU 3PEHHsI METO/1a MOJICKYJISIpHBIX opouTaneid. PacnpeneneHue
MOJIEKYJISIPHBIX OpOuTanel Mo sHeprusiM. DHepreThdeckas JAuarpaMMa U OmpeleleHue Mopsaka
CBSI3U.

16. DnemeHTHl TEpMOIMHAMHMKM ¥  TEPMOXMMHH. | 3aKOH  TEPMOAMHAMUKHU.
TepMmonuHamMuyeckue mapamMeTpbl U (YHKUHUHM COCTOSIHUSI CHCTEMbI; BHYTPEHHSISI SHEprus u
SHTAJIBIIMSL.

17. Tepmoxumus. 3akoH I'ecca. CrmenctBus u3 3akoHa ['ecca. DHTanmbmus 0oOpa3oBaHUS
XMMHAYECKHX BelecTB. PacueT sneprerndyeckux 3pPpeKToB XUMHUUECKUX PEAKIIUH.

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
npoueccoB. TepMOXMMHUECKUE YPABHEHUS U IIPAKTUUECKHUE PACUETHI IO HUM.

20. Xumnueckas KuHeTuka. CKOpOCTh XUMUYECKUX peaklHii U (aKkTOphl, Ha Hee BIUSIOLIUE.
I'oMoreHHbIe U TeTepOreHHbIE PEAKIIUH.

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

22. BnusiHMe TeMIiepaTypbl Ha CKOpOCTh Xumuueckoil peakuuu. [IpaBuno Bant-I'ododa,
ypaBHEHUE AppeHunyca. DHEprus akTUBALUU XUMHUYECKON peaklnu.

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

24. XuMHUYeCKOe PaBHOBECHE B T€TEPOTCHHBIX CUCTEMaX. | eTeporeHHbIi KaTaius.

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

26. PactBopsl. OO0111E TOHATHS O PaCTBOPAX M JUCIEPCHBIX CHCTEMAX.

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

28. KomuuecTBeHHasi XapakTepuCTHUKa pacTBOpOB. CrocoObl BhIpAKEHHsI KOHILEHTPALUU
pacTBOpOB.

29. PacTBOPBI HEINEKTPOIUTOB U ANEKTPOIUTOB. CUIIbHBIC U clIa0bIe SJIEKTPOIUTHI.

30. Cnabwie snexTponuThl. KOHCTaHTa MUCCOIMANMU U CTEMEHb TUCCOIMALNU CIa0bIx
JIEKTPOJIUTOB.

31. Bona kak cna0blit anekTponuT. MloHHoe npousBeeHrne Boabl. BogopoaHblil mokasaTens.
IloHATHE O KUCIOTHO-OCHOBHBIX MHANKATOPAX.

32. IlpousBenenue pactBopuMoct. [ uaposms coneil. AM(OTEpHBIE dJIEKTPOIUTHIL.

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

34. CtenieHb OKHCIICHUS U METOJIBI e pacuera. OCHOBHBIC OKHCIUTENN M BOCCTAHOBHTEITH.

35. Metoauka coCTaBi€HHsS YpaBHEHUU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHA.
Merton snekTpoHHOTr0 6ananca. MoHHO-3JEKTPOHHBIN METOJ (METO/T TTOJIYPEAKIIUiA).

36. Brusiaue cpezpl Ha npotekanue OBP.

37. DnexTpoanbie noTeHIHa b, CTpoeHHe JBOWHOTO dIIEKTPUIECKOTO CIIOSI.

38. M3mepeHue s5IeKTpOAHBIX MOTeHUUaANoB. CTaHAAPTHBIM BOJOPOJHBINA 3JIEKTPOA U
BOJIOPOAHAS IIKala MOTEHIUAIOB. Pl HanpsKeHU METAJUIOB U €r0 CBOMCTBA.

39. l'anpBanmueckue meMeHTsl (I'D). AKKyMynsaTopbl. TOIITHBHEIE S7IEMEHTHI.

40. TMonspuzanus 1 nepeHanpspkenue 1.

41. Onextponus. [locinenoBaTenbHOCTD 37IEKTPOIHBIX MIPOLIECCOB. BTropuuHbIe porecch npu
AJIeKTpoIn3e. SIBlieHne epeHanpsKEeHuUs.

42. DNEKTPONIN3 ¢ HEPACTBOPUMBIM U PACTBOPHUMBIM aHOIAMH.

43. KonnuecTBeHHBIE COOTHOIIEHUS IPU 3JIeKTpou3e. 3akoHnbl Papases. Beixos no Toky.

44. Koppo3sus MeTauioB. Busl koppo3uu.

45. Xumuueckast Koppo3us. MexaHu3m 00pa30BaHuUsl MOBEPXHOCTHHIX IUIEHOK. OIeHKa
CKOPOCTH KOPPO3HH.

46. DneKTpOXUMHUYECKasi KOPPO3usl, MEXaHNU3M H YCIIOBUS €€ MPOTEKaAHMUSL.

47. CiocoObI 3aIUTHl METAUIOB OT KOPPO3HUHU.
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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. KucinoTHo-
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
KOMIUIEKCHBIX coelMHeHMsIX. KOHCTaHTa HeCTOMKOCTH.

54. Opranuueckue coeiMHeHUs. Teopus cTpoeHus: OpraHuyecKuX coelMHeHui bytneposa.

55. dynkuKoHaNbHbIe Tpymmbl. Kiiacchl opraHnuecKux COeAUHEHHH.

56. IMomumepsl. CriocoOBI OTYUYECHHUS TTOTUMEPOB: TTOIUMEPHU3ALNS M TOTUKOHICHCAIHSL.

57. ®U3UKO-XUMUYECKHE CBOMCTBA MOJTUMEPOB.

58. O6nacTu NpUMEHEHHUS TIOJIMMEPOB.

Bonpoch! 11t NOATOTOBKH K 3K3aMeHY CTY/IeHTaM M0 JMCHHUILIMHE «XHMUS»

1. BonnoBast ¢yHkuMs. OleKTpoHHOe o0jgako M opOurtans. KBaHTOBBIE uyMcha, HX
B3aUMOCBSI3b

2. I'maBHOE KBaHTOBOE YMCJO. DHEpreTHueckue ypoBHU. OpOuTabHOE KBAaHTOBOE YHCIIO.
[TonypoBuu. ®opma s- u p- opobuTanei.

3. MaruutHOoe kBaHTOBOE umciio. KonuuectBo opOutaneit B s-, p-, d- u f- moxypoBHsx,
B3alMHasi OpPUEHTALUsI aTOMHBIX OpOUTaseH.

4. CnuHOBOE KBaHTOBOE YHUCIIO. MaKCHUMalbHOE 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. DneMeHTapHbBIE YaCTUIIBL: AJIEKTPOH, IPOTOH M HEUTpoH. VX 3apsa u macca.

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

10. IMepuommyeckuii 3akon J[.M.MeneneeBa u mepuonyeckas CUCTEMa dJICMEHTOB C TOUKH
3pEHMsI CTPOEHUS ANIEKTPOHHON 000510ukK aToMOB. CoBpeMeHHass (OpPMYJIHPOBKA MEPUOJUUECKOTO
3aKOHA.

11. Ilepmoauueckass cucrema 3jeMeHToOB. I[lepuoasl M rpynmsl s1eMeHTOB. [IpuumHa
MEePUOINYECKOI0 U3MEHEHUS CBOMCTB 3JIEMEHTOB.

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 TOTEHIIMAIBHONW SHEPTHH CUCTEMBI IPU CONMKEHHUH JIBYX aTOMOB BOJIOPO/IA.
JlnuHa 1 SHEprust CBSI3M B MOJIEKYJe BOAOpojaa. V3MeHeHHe SHepruy CUCTEMBI NMPH 00pa3oBaHUU
XUMHUYECKOH CBA3H.

15. Mexanu3m o0pa3oBaHMs KOBaJEHTHOW cBsA3H. OOmIas napa 31ekTpoHoB. KoBaneHTHOCTh
atoMoB. KoBaneHTHass HenonsipHas W TossgpHas cBsi3b  (mpumepsl). Haceblmaemocts u
HaIPaBJIEHHOCTb KOBAJIEHTHOMN CBSI3H.

16. Mexann3M 00pazoBaHHs HETOJISIPHON W TMOJSPHOW KOBAJICHTHOW CBSI3UM HA TMPHUMEpE
monekyn C12 u HCI.
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17. 6- u  -cBsi3u. [IpocThie U KpaTHBIE CBSI3U Ha IPUMEPE MOJIEKYJIbI a30Ta.

18. Mexanu3m oO6pa3zoBanus HOHHOM cBs3u. [IpaBuio okrera. MoHHas CBSA3b Kak MpeenbHbIN
Clly4ail KOBAJICHTHOM MOJISIpHOM CBsi3U. CTENeHb MOHHOCTH XMMHUYECKOM CBSI3U M BIUSHUE HA Hee A
90 B3aMMOJEHCTBYIOLUX ATOMOB.

19. BaneHTHOCTH aTOMOB B OCHOBHOM M BO30YX/I€HHOM cocTOstHUU. [ nOpuanbie opOuTany,
ux opma. Turmsl ruGpuAM3aLUu: sp, sp® , SP° u pacmonokeHue opouTaeii B POCTPAHCTBE.

20. Banentnsie yriwl. IIpocTpanctBeHHas ¢dopma MoJieKys. JIWHeWHble, YIJIOBbIE U
MUpaMUIATIbHBIE MOJIEKYIIBL. CXeMbl MepeKphIBaHNS BICHTHBIX OpOHUTANIel B 3TUX MOJIEKYJIax.

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

22. Ilonsatus "cucrema", "¢daza", "kommnoneHnt" (onpeneneHus). [ oMOreHHbIE U TETEPOTCHHBIC
peakuuu (IpuMepsb!l).

23. Duepretnueckre dQPEeKThl XUMHUUECKUX PeaKIHid. DK30- U HJO0TEPMHUECKHUE PEaKIuu
(mpumepsl). DHTaNBNUA. 3aKOH ['ecca U claencTBUSI U3 HETO.

26. [Ipumenenue ciencTBUi U3 3akoHa ['ecca i pacueTa SHTANBIUNA XUMUYECKUX PEAKIUH.
CrangapTHble ycI0oBUS. DHTaNIbIINA 00pa30BaHUs CJI0KHOTO BEILIECTBA.

27. CpenHsis M WCTHMHHAs CKOpPOCTh XHMHYECKOM peakuuu. BinsHue KOHIEHTpauuu
pearupyrouux BeIecTB Ha CKOPOCTh XUMUYECKON peaKIy. 3aKOH JEHCTBYIOIINX MacC.

28. ['oMoreHHble XUMHUYECKHE peakiuu (mpumepsl). BiusHue Ha CKOPOCTH TOMOTEHHOU
peakiuy KOHUEHTPAlMU pearupyrolux BelecTB. 3aKoH AeiicTByromux macc. 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, Temmeparypnsiit ko3 duiueHt.

30. I'ereporennsle peakuu (mpumMepbl). CKOPOCTh T€TEPOreHHON pPeakliny, BIUSHUE Ha Hee
muddy3un U MoBEepXHOCTH pazzena ¢a3. Koncranra paBHOBecHs sl TeTEpPOreHHON peakuuu. 31.
Karanuz wu karanuzatopel. KaTtanu3 TOMOT€HHBII W TeTEPOreHHBIM, MOIOKUTEIbHBIA U
OTpULIATENBHBIN. MeXaHu3M JIeHCTBHs KaTaau3aTtopoB. lIpumepbl mpuMEHEHUs KaTaJlu3aTOpOB B
IIPOMBIIUIEHHOCTH.

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

33. IlpaBuno Jle-lllatenbe W mHpUMEHEHHE €ro K pPABHOBECHBIM cHcTeMaM. BnusHue
TEeMIepaTyphl, JaBJICHUS M KOHIEHTPAIMH pPEarupyrollux BEIIeCTB Ha MOJIOKEHHE pPaBHOBECHS.
IIpumepsr.

34. BiusHWe TeMIlepaTyphl, IaBJICHUS M KOHIIEHTPAILMU PEAarupylOIIUX BEIIECTB Ha
noJjiokeHne paBHOBecus. [lpumepbl. BrIOOp ONTUMAalbHBIX YCIOBUN TPOBEACHUS XUMHUYECKUX
peakuuii Ha mpuMepe cuHTe3a ammuaka: N2 + 3H2 «>2NHz; AHx.p.<0.

35. PactBopsl. CriocoOBI BBIpaXKEHHUSI COCTaBa PAacTBOPOB (MaccoBas IIOJIsl, MOJISIpHAsl U
HOpMaJlbHasi KOHIIEHTpaLuu, TUTP). HacklllieHHbIe, HEHACHIIIEHHbIE U TEePECHIILIEHHbIE PACTBOPHI.
[Iepexpucrammsanms.

36. TemnoBble 3(dexTbl mpU pPacTBOPEHUH KPUCTAJUIMYECKOTO BEIIECTBA B JKHUIKOCTH.
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 I'enpu) u Temmeparypsl. [lpumenenue mnpaBuna Jle-lllatense k mporeccy
pacTBOpeHUs ra3a B )KUIAKOCTH.

38. DNeKTpONUTHI U HEXNEKTPOIUTHL. Teopusi MeKTpoNIUTHIECKO nuccoruanuu. CTeneHpb
(o) u koHcTaHTa (KAMC.) aucconuanuu. dakTopel Bausone Ha o U Kauc.? CHibHBIC U Cladbie
ANEKTPOJIUTHI (TPUMEPHI).
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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 pazbasienus OcTBanbaa s ¢1a00ro OMHAPHOTO JIEKTpoIuTa (BbIBOM). BrusHue
KOHIIEHTPALIUU PAcTBOPA CI1a00ro 3JIEKTPOIUTA HA CTEIIEHb AJIEKTPOIUTUYECKOM TUCCOLUAIIUY.

41. VloHooOMEHHBIC peakiuu ¢ 00pa30oBaHHEM OCaJlKa, Ta3a, C1aboro 3JIEKTPOIUTA WIH
KOMILIEKCHOTO MOHA (TTPUMEDPHI).

42. TlpowsBeneHHE PAaCTBOPUMOCTH M MPUMEHEHHE €r0 JJIsi BBIYUCIICHUS KOHIICHTPAIUU
HACBIIIEHHOTO pacTBOpa U BO3MOKHOCTH BBINIAJICHUS OCa/IKa U3 pacTBOpA.

43. DnexTponuTHUecKas nucconuanus Bojbl. KoHcTanta nucconumanmu Bojsl. MoHHOE
npousBeieHre Boabl. Bogopoansiil mokaszarens (pH) pactBopos.

44, KonueHTpalusi HOHOB BOJOPOJa U MOHOB THJIPOKCHIA B HEHUTPAJIbHBIX, KUCIBIX U
mesoYHbIX pacTBopax. [lokaszarens pH u ero 3HaueHue B 3TUX pacTBopax.

45. Twunpomus conedt. Crynenuarsii rugposnns. W3menenwme pH 1npu  rugponuse.
HeoOpatumpblit rugponus.

46. CrerieHb ¥ KOHCTAHTA THAPOJIN3a. BimsiHue Temmeparypsl 1 KOHIEHTPAIMK PacTBOpa Ha
TUIPOJIU3.

47. OKUCITUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CTerneHb OKUCIEHUS U BaJCHTHOCTH
aToMoB. OKHUCJIEHUE U BOCCTAHOBJICHHE.

48.Onexktponnsiidi 6ananc. CocTaBieHHE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHUNA Ha
npumepe: H2S + KMnO4 + H2SO4 — S + MnSO4 + K2S04 + H20.

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

50. Drnexrponus. [locnenoBaTenbHOCTH pa3psia HOHOB Ha 3MeKTpojax. CXeMbl IpOIECcCOB
aJeKTposn3a paciuiaBa u pacteopa NaCl. 3akonsl anekTpoinuza (3akoHbsr Dapajes).

51. Omnextponus3. CXeMbl MPOLECCOB DIEKTPOIU3a C HMHEPTHBIMHU JJIEKTPOAAMHU U
pacTBOpUMBIM aHO/IOM. [IpuMeHeHne 3eKTpoIn3a.

52. PaBHOBecue B CHCTEME METaJUI-PAcTBOP €ro COJU. YCTPONCTBO W MPUHIUM JIEHCTBHS
MEPBUYHOI0O TajbBaHUYECKOro 1eMenTa Jlanuensa-SAkoou.

53. OTHOCHUTENBHBIN DIEKTPOJHBINA MOTeHIMaNn. Bomopoausiit snektpoxa. CTaHIapTHBIM
ANEKTPOAHBIN MOTEeHIMANI. Pl cTaHAapTHBIX 3JEKTPOJHBIX MOTEeHIUaNoB it nap Me/Men+ (psin
HampspKeHWH) U BBIBOJBI U3 Hero. [IpuMeHeHHe CTaHAapTHBIX SJICKTPOAHBIX MOTEHIIUATIOB Jis
orpezeseHus] BO3MOKHOCTH MTPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHLHON PEAKIIUH.

54. Teopusi CTpOEHHsS KOMILJIEKCHBIX COEAMHEHMH. XapakTep XWMHUYECKOW CBS3H B
KOMIUIEKCHBIX COeIMHEHUSX. [leHTpabHbI aToM, JIMTaH Ibl, KOOPJAUHAIMOHHOE uncio. [Ipumepnr
peakLuil NOJy4YEeHUsI KOMIUIEKCHBIX COEAMHEHUM.

55. Xumuueckasi CBsi3b B MeTaJJlaX. XMMHUYECKHE CBOMCTBAa METaJIOB. B3ammopeiicTBue
METAJJIOB C HEeMEeTaJslaMH, BOJOW, pacTBOpaMHU KHUCIOT U mienodei. [IpomblluieHHbIE CIOCOOBI
MOJIy4EHUsI METAJIJIOB.
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[Tpumep 3K3aMEHAIMOHHOTO OHJIETa

MUHHCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINA
denepanbHOe rocy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEkKASHHUE BBICILIEr0 00pa30BaHus
«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCHUTET»

$

DaxynpTeT XUMAYECKOU TEXHOJIOTHH U Onotexnonornu, Kadenpa «XumbroTex»
JucrnmimHa « X iMush

Oo6pa3zoBatenpHas nporpamma: 08.03.01 CrpourenbpcTBo

Kypc 1, cemectp 1

9K3AMEHAILIMOHHBIN BUJIET Ne 16.

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

1) 3aKkoH MPOCTHIX O0BEMHBIX 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) DKBHUBaJIEHT,

4) Mornb,

5) Uon.

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

2) 6s%p*,

3) 5d*6s?,

4) 4d*5s?,

5) 4d°5s™.

Bompoc 4. HanpaBieHHOCTh OpOUTaNeli B IPOCTPAHCTBE U COOCTBEHHBIN MEXaHUYECKHI MOMEHT JIBHYKCHUS
3JIEKTPOHA OMMCHIBAIOTCS KBAHTOBBIMH YHCIIAMHU -

Dn, I

2) 1, m;

3)n,m;

4) mi, ms;

5) 1, ms.

Bompoc 5. ®opmy TeTpasapa nMeeT MOJIeKyIa. ..

1) PCls,

2) CoHa,

3) H3POy,

4) HCl,

5) SFe.

Bomnpoc 6. Cesi3u pacnosioKeHbl B MOPS/IKE YBEIUICHUS 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-1,

5) H-1 - H-Br —» H-CI.

Bompoc 7. Ykaxute THII XUMAYECKOW CBS3M B MOJIEKYJIE THAPH/IA JTUTHS.
1) xoBasIeHTHAs HEMOJISIPHAS,

2) KOBaJICHTHAs MOJISIpHA,

3) BomopoHasi,
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4) MeTaimnnuecKas,

5) nonnas.

Bompoc 8. Kak usmenutcst ckopocTh peakinl 2SO, 02=2S0;3(, eciu [SO2] yBenmuuts B 3 paza?
1) yBenuuuTes B 3 pasa,

2) yBenuautces B 9 pas,

3) ymeHbIHTCs B 3 pasa,

4) ymenpiurcs B 9 pas,

5) He M3MEHMTCS.

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

1) a) BrpaBo, 6) BIpaBo;

2) a) B1IeBO, 0) BIICBO;

3) a) He cMmecTHTCH, 0) BIPABO;

4) a) BneBo, 0) 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 rpeioskeHHbIX 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 = H3S + ZnCl,

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

Bonpoc 12. Kakas cpena u kakoBo 35a4enue pH pactsopa, comepsxamtero 3-107° mons/n nonos H*?
1) kucnas 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 cosb moaBepraercst THApPOJIN3Yy, 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)g]?

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bompoc 15. B kaxoii cTpoke Mo MyHKTOM a) IPUBEIEH 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.

Bomnpoc 16. PacctaBbTe K03 QUIHMEHTHI JJIEKTPOHHO-HOHHBIM METOJIOM, YKaXHUTE UX CYMMY B YPaBHEHHH:
KMnO;s + 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 00IaaeT
okcua mapranna (VII) — Mn,O7? TlepBoe moaTBepauTe YpaBHEHUSIMU PEAKITHA.
1) OCHOBHBIMH, OKHUCITUTEIIBHBIMU;

2) KHCJIOTHBIMH, BOCCTAHOBUTEIIbHBIMH;

3) KUCTIOTHBIMH, OKHCITUTETbHBIMH;

4) OCHOBHBIMH, BOCCTAHOBHTEIIBHBIMH.

5) aMm(OTepHBIMH, OKHCIUTEILHBIMH M BOCCTAaHOBUTEIILHBIMH.

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

1) K4[Fe(CN)e],

2) [Cu(NH3)4]SOs,

3) K2[Pb(OH)4],

4) Nas[Co(NO2)e],

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

IIpumMep KOHTPOJIBHBIX BOIPOCOB AJIS JIONYCKa K BBINOJIHEHUIO JabopaTOpHOH pabote 1o
TeMe «XHMMUYECKasi KHHETUKa»

1. JlaiiTe onpenenenrne CKOpOCTH XUMUYECKON peaKLny.

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

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

4. OxapakTepusyiTe BIIHMSHUE TEMIEpPaTypbl Ha CKOPOCTh XMMHYECKOM peaKiuu (IIpaBUIIO
Bant-T'odda).

5. [IpokommenTupyiite ypaBHeHue Appennyca. Jlaite onpeneneHue Y HEPruy akTHBAIIUH.

6. Uro Takoe katanuzarop? KakoB mexaHusM JeiicTBus karanuszaropa? IlpuBeaure mpumepsl
TOMOTE€HHOTO Y FeTePOT€HHOr0 KaTajln3a.

7. JlaliTe onpeneneHust 0OpaTUMOM XMMHYECKON peakui U XUMHUYECKOTO PAaBHOBECHSL.

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

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 (azoBeie paBHOBecusi? [laiite ompeneneHus MOHATHSIM: (a3za, KOMIIOHEHT,
HE3aBUCUMBbIIl KOMIIOHEHT, CTETIEHb CBOOO/IBI.

11. Chopmynupyiite npaBuio a3. PaccmoTpure MOHO-, M- U MHBApUAHTHbBIE CHCTEMbI Ha
IpuMepe auarpammsl cocTossHHMsA Bonbl. [lonw3ysdce ypaBHenuem Knaneipona-Knaysuyca, Ha
IpUMepe STOW JauarpamMmbl PacCMOTPHUTE 3aBUCHUMOCTh TeMIleparypbl (ha30BOTO Iepexojia oOT
JTaBJICHUSL.

12. Yto Takoe TepMUUYECKHI aHATN3, I Yero OH npuMeHseTcs? Kak mo KpuBbIM OXJIaKIeHUs
CTPOSIT IUarpaMMbl COCTOSIHUSA?
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3aganue 1. CocTaBbTe MOJIHBIC AICKTPOHHBIE POPMYIBI U rpaduaeckue 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 (JOPMYIIbI OKCUIA U THAPOKCHIA METAIJIA B YKA3aHHOU CTEIEHH
okucnenus. [lpuBenure ypaBHeHuUs peakLnuid, JEMOHCTPUPYIOIIHE KUCIOTHO-OCHOBHOM XapaKTep
3TUX COCOUHEHUN.

Bapuant 1 2 3 4 5 6 7 8
Merann \iS 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 MeTogoM

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

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

MeTau?
Bapuant Cxembl peakiuit
1 Fe(OH)2 + O2 + H2O — Fe(OH)3
KMnOg4 + KI + H2SO4 — |2 + MnSO4 + K2SO4 + H20
5 KMnO4 + KI + H20 — |2 + MnO2 + KOH
C0203 + HCl(xouy) = CoCl2 + Cl2 + H20
3 KNO: + K2Cr207 + HNO3 — Cr(NOz3)3 + KNO3 + H20
KMnO4 + KNO; + KOH —» KoMnO4 + KNO3 + H2O
4 KMnO4 + Cr2(SO4)3 + KOH — K2CrOs + KoMnO4 + H20 + K2SO4
FeClz + KOH + Brz — KzFeOs + KBr + H20 + KClI
K2FeOs + NHz — N2 + H20 + KFeO2 + KOH
5 K2Cr207 + K1 + HS04 — Cra(SOa)s + Iz + H20 + K2SO4
6 KMnOg4 + H202 + H2SO4 — MnSO4 + O; + K2SO4 + H20
FeClz + KI — FeClz + I + KCI
7 K2Cr207 + SO2 + H2SO4 — Cra(SO4)3 + K2SO4 + H20
MnO; + HCl — MnCl;, + Cl; + H20
8 Cr2(S04)3 + PbO2 + KOH — K>CrO4 + PbSO4 + H20
KMnO4 + H20 + KNO2 - MnO2 + KNO3 + KOH
9 KMnO4 + NaxS03 + H2SO4 — K2SO4 + MNSO4 + H20 + NaxSO4
Cr203 + NaOH + KNO3z — Na;CrOs4 + KNO> + H20O
10 KMnO4 + Na2S0O3 + NaOH — KoMnOg4 + NaxSO4 + H.0
FeSO4 + K2Cr207 + H2SO4 — Fez(SO0a4)3 + KaSO4 + Cr2(S04)s + H20
1 Cr(OH)z + Br, + KOH — K>CrO4 + KBr + H20
KMnO4 + KOH + KNO2 — KoMnO4 + KNO3 + H.0
12 K2Cr207 + H3PO3 + H2SO4 — Cr2(S04)3 + HaPO4 + KoSO4
KMnO4 + K2SO3 + H,O — MnO> + K>SO4 + KOH
13 KMnOs + H2S + H2SO4 — MnSO4 + S + KoSO4 + H20
Sn + HNO3(p) — Sn(NOs)2 + NH4sNO3 + H20
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14 PHz + CuSO4 + H20 — H3PO4 + Cu + H2SO4

K2Cr207 + SnCl, + HCI — SnCl4 + CrCl3 + KCI + H20
15 FeCls; + SO; + H,O — FeCl, + H2SO4 + HCI

KNO: + K2Cr,07 + HNO3z — Cr(NO3z)3 + 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 9K3aMeHa, €CIIM BBIIIOJIHEHbI CJICTYIOIINE BU/IBI padoT:
- BBIIIOJTHCHBI U 3aLIHIICHBI JTA00paTOPHbIC pabOTHI;

- IPOi1IeHBI TECTOBBIE 3a/JaHKs I10 BCEM TeMaM Kypca ¢ pe3yabTaToM He Hike 60%;

- BBITIOJIHEHBI TPU KOHTPOJILHBIX PA0OThI Ha OL[CHKY HE HUXKE «YOBJICTBOPUTEIHEHOY.




