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1.  Heawn, 3ax0a4M ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 00y4eHUs 110 AUCHUIIIHHE

[lenpl0 OCBOEHUS AUCHUIUIMHBI «XHUMHS» SBiIAETCS (OPMHPOBAHHE Yy CTYIEHTOB
XUMHYECKOM IOArOTOBKM IO BONPOCAM, CBS3aHHBIM C IPUMEHEHHEM OCHOBHBIX XHMHYECKHX
3aKOHOB, 3aKOHOMEPHOCTEW IMIPOTEKAHUS XMMHYECKUX PpEaKLUud I pEeUIeHUs KOHKPETHBIX
IPAaKTUYECKUX 3a/a4 B O0JIACTH HKOJIOTUYECKOH M NPOU3BOACTBEHHOW O€30IaCHOCTH, a TaKXKe
IPUPOIOOXPAHHBIX OMOTEXHOJIOTUH.

3amaun  JUCLMIUIMHBL: CO3JaHME TEOpeTHYECKOW O0a3bl s OCBOCHMS IOCIEAYIOLIMX
JUCLHUIIINH, B KOTOPBIX PACCMATPUBAIOTCS CBOMCTBA IIPOCTBIX U CIIOKHBIX BEILIECTB, & TAK)KE METO/IbI
UX TIOJIy4eHHs M HCCIEeJOBaHUsA Ui HaubOosiee >(PQPEKTUBHOIO HCIOJIb30BaHUS B 00JacTH
HKOJIOTUYECKOM U MPOU3BOJCTBEHHOM O€30MacHOCTH, a TAKXKE MPUPOTOOXPAHHBIX OMOTEXHOIOTHIHA.

OOyueHne no AMCUUIUIMHE «XHUMHS» HaANpaBiIeHO Ha (OPMUPOBAHUE Yy OOYHYAIOUIMXCS
CJIEYIOIIHUX KOMIICTCHIIUMN:

I/IHI[I/IKaTopLI JOCTHIKCHUSA
KOMIICTCHIIUU

HNOIIK-3.7. JleMmoHCTpUpYyET
TIOHUMAHHE XUMUYCCKUX
IPOIIECCOB

Koa u nHanmMeHoBaHue KoMIeTeHIMA

OIIK-3. Cioco0eH NpuMEeHSTh COOTBETCTBYIOIINN (HU3UKO-
MaTeMaTUYeCKHil anmnapar, MeTO/Ibl aHAIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTATILHOTO
VICCJICTIOBAHMS TPY PEIICHUH MPOPECCHOHATBHBIX 32124

B pesyabTare ocBOeHUSI JUCHUIINHBI 00yYAIOIIMICS 10JIZKEeH

3HaeT O0COOEHHOCTH CTPOEHHMsI aToMa »3JIEMEHTOB, HCXOJIsi U3 UX IIOJIOKEHUs B
NEePUOANYECKON CUCTEME; MPUPOY XUMUYECKOW CBSI3U B PA3IMYHBIX TUIIAX MaTEpUAlOB, CBS3b
XMMHUYECKOI'0 COCTaBa ¢ MEXaHUUECKUMH, TEXHOJIOTHUYECKUMU U JIP. CBOMCTBAMH.

YMeeT roTOBUTH PacTBOPbl XMMUYECKUX BEILECTB 33aJaHHOW KOHLIEHTPALUU; ONPEIEINAThH
U3MEHEHHE KOHLIEHTPALMK BELIECTB IPU NPOTEKAHUU XUMHUECKUX MPOLIECCOB.

Banapeer meTonamu ornpeaeneHus KOHIEHTpauu U pH pacTBOpoB BeILIECTB.

2.  MecTo TMCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JlucuumiauHa OTHOCHUTCA K 00s3aTeNbHON dacTu/4actd, (OpPMUPYEMOH Yy4acTHUKAMH
o0pa3oBaTenbHbIX OTHOIIEHUN 0510Ka b1 «lucuummuHe! (MOIYITN)».

JucnummHa OasWpyercs Ha  CICAYIONIMX, MPOWACHHBIX JAHCHHIDIMHAX: «DHU3UKO-
XUMHUYECKHE OCHOBBI BOJIONIOJIOTOBKMY», «TeruiomaccooOMen», «TOIITMBO M TEOpHsI TOPEHUS»,
«MarepuanoBeieHHE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEPHATIOBY.

3. CtpykTypa u coaepkaHue TUCUUIIMHBI

O6m1ast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBisgeT 3 3aueTHbie enuHUIlB! (108 gacoB).



3.1
(mo popmam oOyueHUs)

3.1.1. Ounas dpopma oOydeHUs
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Buabl yueOHOM padoThl M TPYI0EMKOCTh

Ne . KoauuvecTBo CemecTp
Buna yueOHoii padoThI
n/n 4acoB 1
1 AyIMTOpPHBbIE 3AaHATHS 48 48
B Tom uncine:
1.1 | JIexuun 16 16
1.2 | CeMuHapcKue/IpaKTUUECKUE 3aHATHS 16 16
1.3 | JJaboparopHble 3aHITHS 16 16
2 CamocrosiTesibHasi padoTa 60 60
3 IIpomexyTOUHAS ATTECTALMSA
3auet/aud.3a4uer/sK3aMeH JK3aMeH
Hroro 108 108
3.1.2. 3aounas opma oOyueHUs
Ne . KoauuvectBo Cemectp
Buj yueOHoii padoThl
n/n 4acoB 4
1 AyAUTOpHBIE 3aHATHS 12 12
B ToMm umncie:
1.1 | Jlekun 6 6
1.2 | CemuHapcKue/IPaKTUYECKUE 3aHATHS - -
1.3 | JJaboparopHble 3aHATHS 6 6
2 CamocrtosiTeibHasi padoTa 96 96
3 IIpomeskyTouHasi aTTecTanMs
3auet/nud.3auer/7K3amMeH JK3aMeH
Hroro 108 108
3.2 Temaruvyeckuil JIaH U3Y4YeHUS AUCHUTIINHBI
(o ¢popmam oOyueHus)
3.2.1. Ounas ¢popma oOyueHus
TpyroeMkocTsb, yac
AynuTopHas padora =
=
ERERERE
Ne Paznenbi/TeMbl o B | I x| 52| o8
5 = S9E 28| 88| 5
n/n AMCHUILINHBI 3 =1 &5 E| 28 5 2 =
== & I =3 S % = 0 S
) = E X Q5 ) = 0 =
= S % & S S o S
S8 | & |EF|6
= &)
1| Beenenue 5 2
2| Pazgen 1. OCHOBHEBIE XUMHYECKHE
MIOHSITHSL U 3aKOHBI. ATperaTHble 7 1 2 4
COCTOSIHHSI BEIIECTB.
3| Paznen 2. OcHOBHBIE KJIaCCHI 7 1 ) 4
HEOPraHMYECKUX COSTMHEHUHN.




Paznen 3. Ctpoenue aroma.

Pa3nen 4. Xumnueckasi CBA3b.

Pazpen 5. Xumuyeckas TepMOAMHAMUKA.

12

\S}

Pa3nen 6. Xumnueckast KHHETHKA.

12

R[N |n |~

Pazpen 7. PactBopsl. JlucnepcHslie
CHCTEMBI.

12
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Paznen 8. OxkuciautenbHo-
BOCCTAHOBUTEJIbHBIC PEAKIIHH.

AN

10

Paznen 9. DnexkrpoxumMuueckue
MIPOLIECCHI.

12

11

Pasznen 10. OOmume cBOMCTBa METAILIOB.

12

Paznen 11. Meramnel d-cemeiicTaa.

J
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Pa3nen 12. KoMmiekcHEBIE COETUHEHUS.

AN O

Hrtoro

108
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3.2.2. 3aounas popma oOydeHUs

Ne
n/n

Pa3zgenanl/TeMbl
JTACIHUILINHBI

TpyroeMkocTh, yac

Bcero

AyauTopHasi paéora

Jlexknuum

Cemunapckue/
MPAKTHYECKHE

3aHATUA

JlaboparopHbie

3aHATUA

[IpakTnueckas

IoAroToBKa

CamocrosiTeJabHas
padora

BBeneunue

|

DN | —

Paznen 1. OcHOBHBIE XUMUYECKHE
MIOHSITUS Y 3aKOHBI. ATperaTHbIe
COCTOSIHUS BEIIECTB.

\S)

|

Pasnen 2. OCHOBHBIE KIaCChI
HEOPraHMYECKUX COETMHEHUH.

[\S)

Paznen 3. Ctpoenue atoma.

Pa3nen 4. Xumnueckas CBA3b.

Pazpen 5. Xumunyeckas TepMOAMHAMUKA.

\S}

Pa3nen 6. Xumnueckast KHHETHKA.

(@RI WENEENEEEEN|

0 (AN N |~

Pasznen 7. PactBopsl. JlucnepcHbie
CUCTEMBI.

N (NN = |

Pa3nen 8. OxkuciaurensHo-
BOCCTAaHOBHUTEJIbHBIC PEAKIIHH.

\J

10

Paznen 9. DnexkTpoxumMuueckue
MTPOIIECCHI.

11

Pasznen 10. O0mume cBoiicTBa METAJIIOB.

12

Pasnen 11. Mertaiutel d-cemeiicTBa.

13

Pa3gen 12. KommoiekcHble COETHHEHUS.

ENEENEEN RN

Hroro

108




3.3 Coaep:xxkanue TUCHUILIUHBI

BBeaenue

XuUMHSA Kak 4acTb €CTECTBO3HAHMS - HAayKa O BEUIECTBaX M WX IpeBpalieHUsX. Bumbl
XUMHUUYECKHX peakiui. CBsi3b XUMHUHM C JPYIMMHM HayKaMmH. 3HAU€HHE XUMHUU B (OPMUPOBAHUU
MBIIUICHHS B U3YYEHUH MIPUPOJIBI U PA3BUTHH TEXHUKU. XUMUS U MPOOIIEMBI IKOJIOTHH.

Pasnen 1. OcHOBHbIe XHMHYECKHME MOHATHA M 3aKOHbI. ArperaTHble COCTOSTHHS
BeLLEeCTB.

XUMHS — HayKa O BELIECTBAX U UX MPEBPALICHUAX. ATOMHO-MOJIEKYJIIPHOE YUeHHUE. 3aKOH
IIOCTOSIHCTBA COCTaBa. 3aKOH IPOCTBIX KPATHBIX OTHOLIEHUH. ATOMHBIE U MOJIEKYJIIPHBIE MAcCCHI.
KonunyectBo BemecTBa. 3akoH ABorajpo. 3aKOoH MPOCTHIX 00bEMHBIX OoTHOmIeHUH [eii-JIroccaka.
3aKOH SKBUBAJIECHTOB. ['a30BbIE 3aKOHBI.

Pa3znea 2. OcCHOBHbBIE KJIACCHI HEOPraHMYECKHUX COeIMHEHM .

Knaccudukanus Heopranmdeckux BemiecTB. Kiaccudukamnust peakuuii B HEOPTaHUYECKOM
xumuu. HoMeHkiatypa, noiaydyeHne U XMMUYECKHE CBOKMCTBA HEOPraHMYECKUX BemecTB. OKCHUIIBI.
OcnoBanus. Kuciorsl. AMpotepHsie ruapoxkcusl. Comu.

Paznen 3. Crpoenne aToma.

WcTopus pa3BuTHs yueHUs O CTpoeHUM aroma. KBaHTOBO-MeXaHMYECKasi MOJENb CTPOCHUS
atoma. KBanTtoBble unciia. CTpO€HHE MHOTOAJIEKTPOHHBIX aTOMOB. llepuonnueckuii 3akon JI.M.
Menneneesa. [lepuoanueckas cucrema J[.J. MenneneeBa. DnekTpoHHast KOH(PUTYpaLus SJIeMEHTa.
W3meHeHne CBOMCTB 3J1EMEHTOB B IEPUOJIAX U Ipynmax.

Pa3jnen 4. Xumuueckas cBsi3b.

Xumunyeckas cBsa3b. OOpazoBanue u cpoiictBa. [lonspHocTs cBsi3u. [lonspuzyemMocTs CBS3H.
OHeprusi U JainuHa CBs3u. HampaBieHHOCTh KOBaJIGHTHOM CBsi3u. MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHBIX CBsA3eil. OOMeHHbIN MexaHu3M. JlOHOpHO-aKIIeNTOPHBINH MexaHu3M. HachlaeMocTh —
CBOMCTBO KOBaJECHTHOM CBs3W. MoHHas XuMU4YecKas CBA3b. MeTon BaJleHTHBIX CBA3ed. Meton
MOJIEKYJISIpHBIX opOuTaneii. CBA3bIBaOIINE U pa3phIxstoniie opoutanu. [Topsiok u s3Heprust CBs3H.
ONeKTpOHHBIE  KOHQUTYpaluu  MOJEKysd.  Merammueckas  CBA3b.  MEXMOJEKYISIpHOE
B3auMojeilicteue. Ban-nep-BaanbcoBsl cuiibl. BogopogHas cBsi3b. XuMuueckas CBSI3b U CTPOCHHE
BemlecTB. OOmIas XapaKTEpUCTUKA KUJIKOTO COCTOSHUSA. XapaKTEpUCTHKAa CBOMCTB BEIIECTB B
TBEPOM COCTOSIHUH.

Paszpnen 5. Xumuyeckass TepMOAUHAMMKA.

OcHoBHblE mTOHATUA U omnpenencHus. DyHKIUSA COCTOSIHMS. BHYTpeHHSAs SHeprus.
Onranbnus. 3akoH ['ecca. DuTponus. DHeprus ['n60ca.

Pa3nen 6. Xumnueckass KHHETHKA.

CKopocTh XMMHMUYECKON peaklMu. BiusHue KOHLEHTpalMM pearvpyrolux BeIIecTB Ha
CKOPOCTh peakuuu. BimsHue TemmepaTypel Ha CKOPOCTb XHMHUYECKOW peakuuu. BiumsHue
KaTaJu3aTOpoOB Ha CKOPOCTh XHMMHuYeckod peakuuu. Peakuus benoycosa-KaboTuHckoro.
Xumnueckoe pasHoBecue. [Ipunnun Jle-Ilarense. @a3zoBbie paBHOBECUS. TepMUUECKUN aHAINS.

Paspnen 7. PacTBopsl. /lucnepcHbie CHCTEMBbI.

PactBopbl Kkak romoreHHsle cucteM. Bonma. CrnocoObl BBIpaK€HHMs COCTaBa pacTBOPOB.
PactBopumMocTh BeliecTB B BoJie. MI3MeHeHne SHTANBIINN U SHTPONUU IIpU pacTBopeHuu. CBolicTBa
pa30aBIEHHBIX MOJIEKYJIAPHBIX pacTBOPOB. 3akoH Payis. [loHmkeHnue Temneparypsl 3aMep3aHus U
MOBBILICHHE TEMIIEPATyphl KUIMIEHUSI Pa30aBIEHHBIX MOJEKYISIPHBIX pacTBOpoB. Ocmoc. PacTBopbl
anekTponuToB. CtemeHp aucconuanuu. Jlucconuanus cinadbIX JIEKTPONUTOB. Teopusi CHIIBHBIX
ANMEKTPoNuTOB. Peakniun oOMeHa B pacTBOpax SJEKTPONMTOB. Boja kak ciaObIii DIIEKTPOIHT.
Bopopoansiii mokaszarens. bydepHsie pactBopbl. I'maponus comeild. [lucrepcHble CHCTEMBI.
Komnnounueie pactBopsl. OOuiye MOHATHS O IUCHEPCHBIX cucTeMax. [loBepXHOCTHBIE SBIIEHUS.
Camornpoun3BoIbHbIE TOBEPXHOCTHBIE Mpoliecchl. AncopOiusi. CTpoeHHe ABOHHOTO 3JIEKTPUIECKOT0
ClIosl Ha TpaHuIle pajena ¢a3. DIEKTPUUYECKHE CBOWMCTBA KOJUIOWIHBIX PacTBOPOB. MeTomabl
MOJY4YeHHs KOJUIOMAHBIX pacTBOpoB. OuncTKa Kouton10B. MeMOpaHbl 1 MeMOpaHHbIE MPOLIECCHI.
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Y CcTOMYMBOCTh KOJUIOMAHBIX cUcTeM. Koarynsius KOJUTIOMIHBIX pacTBOpoB. ONTHYECKHUE CBOWMCTBA
KOJUIOUJIHBIX pacTBOPOB. CTPYKTYPHO-MEXaHUUYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM.

Pa3znea 8. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUU.

Omnpenenenue creneHu okuciienus. OkuciieHue U BocctaHoBiIeHUe. CocTaBlieHHE ypaBHEHUH
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX Peakinii. MeTo 1 37eKTpoHHOTro Oananca. IOHHO-3JIeKTPOHHBIH
Oananc. TUIBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakinil. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
SKBUBAJICHTEHI.

Pasnen 9. duexkTpoxumus.

Bo3HukHOBeHHE CKayka IMIOTEHI[MAjda Ha TpaHULE METAI-pacTBOpP  DJICKTPOJIUTA.
OnekTpoJHble noTeHuuansl. ['anpBannueckuii anemMenT Januaua-Akoou. 3mepenue 5eKTpoaHbIX
MOTEHIIMAJIOB. DJIEKTPOAbl cpaBHeHUs. YpaBHeHue HepHcrta. OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC
ANEKTPOJAbl. XHMMHMYECKHE MCTOYHUKM ToKa. Koppos3us MeramoB. XHMHYECKass KOPPO3HUS.
DnekTpoxumuyeckass Kopposus. [laccuBHoCTh MeTai1a. 3anuTa METALIOB OT KOPPO3HH.

Pa3nen 10. O01mue cBoiicTBa MeTaJLJIOB.

[TonoxkeHne MeTauIOB B NEPUOAUMYECKOM cucrteme. KpucTasinueckoe CTpOEHUE.
Ou3nyecKkue CBOWCTBA METAIOB. Mertammyeckass CBs3b. llomydenue weramioB. OOmue
XHMHYECKHE CBOMCTBA METAJIJIOB.

Pa3pnen 11. Merayinl d-cemelicTBa.

DJIEKTpOHHOE CTpoeHue u TnojoxkeHue B Ilepumoandeckoit cucreme. Duznmyeckue u
XUMHYECKHE cBOiicTBa d-MeTaiuioB. CBOMCTBA COeqUHEHMI d-METaIOB.

Pazgen 12. KommiexkcHbIe coefHNHEHHUS.

Koopaunammonnas teopuss Bepnepa. HomeHkinarypa KOMIUIEKCHBIX —COCIUHEHUU.
XuMuuecKas CBsi3b B KOMIUIEKCHBIX COeMHEHUAX. KOMILIEKCHBIE COeMHEHUS KaK JIEKTPOIUTHI.

3.4 TemaTuKa CeMMHAPCKHUX/NMPAKTHYECKHX U Ja00PATOPHBIX 3aHATHH

3.4.1. Cemunapckue/mpakTuueckue 3auatus (s ouHoi GopMbl 00yUueHUs; sl 3a09HOM
(bopMbI 00yUYEeHHS — HE IPEAYCMOTPEHBI)
. OCHOBHBIE XMMUYECKHE TOHATHUS U 3aKOHBI. ATperaTHbI€ COCTOSIHUS BEILIECTB.
. OCHOBHbBIE KJIACChl HEOPTAHUYECKUX COSTUHEHUH.
. Ctpoenue aToma.
. XUMUY€EeCKas CBS3b.
. XUMHY€ECKasi TEpPMOJMHAMUKA.
. XUMHYEeCKasi KHHETHKA.
. PactBopsl. /lucniepcHbie cUCTEMBI.
. OKUCTUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
. DINEKTPOXUMHUSL.
10. O611He cBoiicTBa METAJIJIOB.
11. Meramns! d-cemeiicTBa.
12. KoMIiekCcHbIE COEINHEHMNS.

O 001N DN B~ WK =

3.4.2. JJabopaTopHbI€ 3aHATUSA

Ounas ghopma obyuenus

JlabopaTtopHas pabota 1. OnpeneneHue TerioBoro 3h@exra peakiinu HeUTpaTu3aIum.
JIaGoparophas pabota 2. CKOpocTh XUMHUYECKUX peakuuil. Karanms.

JlabopaTtopHas padota 3. CuiabHBIE U ClTa0bI€ AJIEKTPOJIUTHI.

JIaGoparopHas pabota 4. OKUCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
JlabopaTopHas pabota 5. DIeKTPOIu3.

JIaGopatopHas paboTa 6. DIeKTpOXUMHUYEcKas KOPPO3HUs.

JlabopaTtopHas pabota 7. O01ire CBOHCTBa METAJIJIOB.

JIaGoparophas pabota 8. CoiicTBa coequHeHU d-MeTasIoB.
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JlabopaTtopHas pabota 9. KomruiekcHble coequHeHns d-MeTaios.

3aounas ghopma 0byuenus

JIaboparopHas padota 1. OnpeneneHue TerIoBoro 3gpdexra peakuun HeuTpaIr3aluy.
JIaboparopHas pabota 2. CKOpoCTh XUMUYECKUX peakiuii. Katamus.

JlabGopaTopHas pabota 5. DIeKTPOIu3.

3.5 TemaTuka KypcOBbIX IIPOECKTOB (KYpPCOBBIX pador)
He npenycmorpensl

4. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

4.1 Hopmatusnsbie 1okyMeHTbI 1 'OCTsb1
He npenycmorpensl

4.2  OcHoBHas JuTepatrypa

1. MaptbinoBa, T. B. Xumus : yueOHUK U IPAKTUKYM i pukiiagHoro 6akanaspuata / T. B.
MaptsinoBa, . B. Apramonoga, E. b. 'onynos. - M. : U3narensctBo HOpaiit, 2015. - 393 c. - Cepus
: bakanasp. [Ipuxknannoii kypc. ISBN 978-5-9916-4223-1.-137 k3.

2. I'nmunka H.JI. O6mas xumus. M. Unrerpan-Ilpecc, 2013.

3. JIyneiiko, T.I'. Beenenue B o6myro xumuto / T.I'. Jlyneiiko ; MunuctepcTBo 00pa3oBaHus
u Hayku Poccuiickoit ®enepanuu, denepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE
yupexJIeHue BhICHIETO MpodeccroHanbHoro odbpazoBanus «tOxHbIN ¢enepalbHbIil yHUBEpCUTET",
Xumnueckut  (dakynprer. — Pocros-Ha-Jlony : W3marensctBo HOxxkHoro QemepanabHOTO
yHuBepcutera, 2010. — 232 c¢. — Pexum jgocryma: mno mnomgnucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3 JlomosHMTebHAS JIUTEPATypa

1. MaptsinoBa, T. B. @usnueckas xumus : yueoHoe nmocobdbue / T. B. MapTeiHoBa. - 2-¢ u3n.,
nepepabd. u gon. — M. : MI'TY «MAMM», 2012. — 124 c¢. — 110 5. an.pec.

2. Oprannueckas xumus : yueoHoe mocobue / H. B. 3vik, C. M. Pycakosa, 1. B. Apramonosa,
Tepexosa M. B. - M. : YH-T mammHocTpoenus, 2012. - 145 c.-25 3x3

3. Maprteinosa, T. B. [Ipaktukym no sHeopranndeckoi xumuu / T. B. MaptbeiHoBa. - M. : VH-
T MaIlIUHOCTPOEHUS, 2013. - 60 C.- 45 L. pec. Pexum
nocryna:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MaptbiHoBa, T. B. 3ammra meramioB oT koppo3un B aBromooOunectpoenuun / T. B.
MaprtbiHoBa. - M. : VH-T MamuHocTpoenus, 2013. - 132 c.- 35 sk3

5. Topuues, U. I'. Konnouanas xumus / U. I'. Topuues, T. B. MapteinoBa, O. H. [InaxotHas,
H. B. ApramonoBa. - M. : MITY «MAMWN», 2010. - 73 c.- 30 smpec. Pexxum nocryma:
http://lib.mami.ru/lib/content/elektronnyy-katalog

6. 3vik, H. B., I'ogynos, E. b., ApramonoBa, 1. B. ®yHKunoHaIpHbIE HAHOMATEPHAIIHI :
nonyyenue u cpoictBa / H. B. 3pik, E. b. I'ogynos, U. B. ApramonoBa. - M. : VH-T
MamuHocTpoeHus, 2012. - 128 ¢.-90 k3.

7. MaptoiHoBa, T. B. 3aganus s camocrostenbHoi padotst / T. B. MapteiHoBa. - M. :
MI'TY «MAMWM», 2010. - 120 c. — 230 sn.pec. Pexum nocryna:
http://lib.mami.ru/lib/content/elektronnyy-katalog


http://biblioclub.ru/index.php?page=book&id=241121
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4.4 DuekTpoHHbIe 00pa3oBaTe/bHbIE PeCypChl

[IpoBeneHue 3aHATUI U aTTECTAIMI BO3MOXKHO B IMCTAHIIMOHHOM (popMmaTe ¢ MPUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOTO o0yueHusi ynmepcuteta (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadenpoit AIeKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) o BceM paszzaenam NporpamMmsl:

Hazsanue D0OP CcrlUika

Xumus u pusndeckas

_ . ) i 4
s (1-it cemectp) https://online.mospolytech.ru/course/view.php?id=809

Pazpaborannbiii DOP Bkimrouaer B ceOsl: JIGKIIMOHHBIA M TMPAKTHUYECKUH Marepua;
camocTosTeNlbHYI0 paboty (B Bume pedepara, PI'P, kypcoBoil pabOThl WM TPOEKTA);
BUJICOMATEPHUAIIBbL; IPOMEKYTOYHBIN U UTOTOBBII TECTHI.

[Topsimox mpoBeneHUsT PadOT B AMCTAHIIMOHHOM (hOpMare yCTaHABIMBACTCS OTACIHHBIMU
pacmnopspDKeHUSMHU ITPOPEKTOpa Mo yueOHOU paboTe U/l IEHTPOM Y4eOHO-METOINYEeCKO paboThlI.

Kaxnplii  CTygeHT oOecledeH WHIWBHIYaTbHBIM HEOTPAHWMYEHHBIM  JOCTYIIOM K
3MeKTPOHHBIM OnOIMoTekam yHuBepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Cchulka Ha DJIEKTPOHHYIO OMOJINOTEKY:

https://online.mospolytech.ru/course/view.php?id=762 1 &section=1

4.5 JluueH3HOHHOe W  CBOOOJAHO  pacHpocTpaHseMoe NMporpaMMHoe
o0ecreuenue

1. MoiiOduc — poccuiickas KOMIAHHUSI-Pa3padOTINK Oe30MaCHBIX O(UCHBIX PEIICHUH s
oOmieHus: ¥ COBMeCTHOM paboTel ¢ gokymeHtamu (AnbrepHatuBa MS Office)
https://myoffice.ru/

2. Ilnarpopma nanoCAD — 5310 poccuiickas miatdhopma Ui NPOSKTUPOBAHUS U
MOJICIMPOBaHMS 00BEKTOB pasnuuHON cioxHOoCTH. [Tomaepxka ¢popmaros *.dwg u IFC
Jenaer ee OTIMYHBIM pemeHreM nnsi coBMmemieHuss CAIIP- u BIM-texnonorwii.
OyHKIHOHAT TUTAT(GOPMBI MOXKET OBITh PACIIUPEH C MOMOIIBIO0 CICIIMATBLHBIX MOYJICH
https://www.nanocad.ru/support/education/

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

4. VALTEC.PRG.3.1.3. IIporpamma AJi TEMJIOTEXHUYECKUX U THJIPABINYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Omnmnaitn pacuetst ABOK-CO®T https://soft.abok.ru/help desk/

4.6 CoBpemeHHble NpodeccuOHAIbHBIE 0a3bl JAHHBIX M MH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Poccuiickas HannoHansHas oudanoreka http://www.nlr.ru

OBbC «YHuBepcuterckas Oubnuorexa onnaitn» https://biblioclub.ru/index.php

Hayunas snexkrponHnas Oubnuoreka http://www.elibrary.ru

Poccuiickas rocynapcTBerHas oubmuoreka http://www.rsl.ru

O6pazoarensHas mwiarhpopma FOPAUT http:/www.urait.ru

«TexakcrmepT» — crpaBOYHAsI CHCTEMa, MPEIOCTABISIONAs HOPMAaTHBHO-TEXHIUECKYIO,
HOPMAaTHUBHO-TIPaBOBYI0 MH(popMaruio https://Texskcnept.callT/

7. HII «ABOK» — mnOMOIIHUK WHXXEHEpa TI0  OTOIUICHHIO, BEHTHWJISIUH,
KOH/IMITUOHUPOBAHUIO BO3/lyXa, TEIJOCHAOKEHUIO W CTPOMTEIbHOH Temnodusnke
https://www.abok.ru/

S



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://техэксперт.сайт/
https://www.abok.ru/
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8. E-JIOCBE - Onektponnsiii skxosnor. HesaBucumas wuH}OpManus O POCCHUCKUX
OpraHm3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB H 3aKOHOJATENBHBIX aKTOB
https://e-ecolog.ru/

9. MHWwnxenepnas canrexuuka VALTEC (karajor mnpoayKuud W HOpMaTUBHAas
JIOKyMeHTaIus) https://valtec.ru/

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

JUia mpoBeneHUs JIEKUMOHHBIX 3aHATUN HCIHOJB3YIOTCA AyAUTOPUM, OCHAIlEHHBIE
KOMIIbIOTEPAMH, HMHTEPAKTUBHBIMU JIOCKaMM, MYJIbTHUMEAMWHBIMU NPOEKTOPAaMH U SKpaHaMH.
Aymutopun  u  naboparopun  kKadenper «Xumbuortex» I[1IK-411, IIK-433 oGopymoBaHsbl
KOMIBIOTEPHON U MPOEKTHOU TEXHUKOM.

Jlnst mpoBeieHus J1abopaToOpHOro MPAKTHKyMa Ha COBPEMEHHOM YpPOBHE IPH BBITOJHEHUU
71a00paTOPHBIX pabOT MPELyCMOTPEHO UCIIONIb30BaHUE CIEIYIOLIEr0 000py10BaHUSL:

1. AKBauCTUILISTOP.

. AHaIIMTUYECKHE BECHI.

. TexHuueckue BeCHlI.

. DNEKTPUUECKUN MOTyIPOBOIHUKOBBIN BBITPSIMUTEI.

. MunnamnepmeTpsl.

. CymmnbHbIi mkad.

. @TOpOMIACTOBBIE KATOPUMETPBHI.

. TepmomeTpsl.

9. DnexkTpoau3epsl.

10. pH-meTp-uonomeTpsl.

11. Cnexrpodoromerp CD-56.

12. UK-®Dypbe crieKTpOMETP C MPECCOM PYUHBIM THJIPABIUYECKUM.
13. ®oromerp KOK-3-01 hoToanekTpudeckuii.

14. YcTanoBKa ¢ BpalaromuMes TUCKoBbIM dJiekTpoaoM (BD1-06).
15. Ilorpy:xnoit Tepmocrar-nupkyastop LOIP LT-208 u tepmocTat nupkynsaunosssiid BT3-

01N hn WD

16. ABromaruueckuit Turparop TitroLine Alpha.

17. Ilorenuumocratr mapku [PC PRO-M.

18. HoyTOyKk ¢ ycranoBinenHbiMu cpeactBamu MS Office PowerPoint.
19. MyabTHUMe TUHHBIN TPOEKTOP C EPEHOCHBIM SKPAHOM.

20. Crektpometp aromHOo-a0copOunonHblii «KBAHT-2A»

21. BoiTsoxHbIe TIKAHL..

6. MeToanuyeckue peKoMeHAaluu

6.1 Meroauyeckue peKOMeHJANUU JI MPenoJaBarejis IO OPraHU3alHUU
o0yueHus

6.1.1 IlpenogaBaTens oOpraHU3yeT MPENOJAaBaHUE AWCLUIIIMHBI B COOTBETCTBUU C
TpeboBanusiMu «llomoxkenuss 00 opraHuzanuu oOpa3oBaTeabHOro mporecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (uiInaiax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha mepBOoM 3aHSITHU NpenoAaBaresib TOBOJIUT O CBEIACHHUS CTYIEHTOB COJECpPKAHUE
paboueiil nporpammsl aucruruiuab! (PI1/).

6.1.3 IlpenogaBaTens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha!


https://e-ecolog.ru/
https://valtec.ru/
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— BHIBI U (OPMBI MPOBEACHUS 3aHATHH MO JUCLHUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATUH C TPUMEHEHHEM TEXHOJOTHH JHUCTAaHIMOHHOTO OOYYeHHUS U CUCTEMBI
nuctannronHoro odydenus yauBepcuteta (CJIO Mockosckoro I[Tonurexa);

— BHJBl, COAEP)KAHUE U MOPAJOK IPOBEAEHUS TEKYILEro KOHTPOJII YCHEBAaEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— ¢QopMmy, comepkaHHE | TOPAJOK TPOBEACHHS TMPOMEXKYTOYHOM aTTecTalud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEICTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4 IlpenonaBarens TOBOJUT JI0 CBEACHHS CTYIEHTOB I'paMK BHIOIHEHUS Y4eOHBIX padoT,

npexycMoTpeHubix PIT/I.

6.1.5 IIpenogaBaresb peKOMEHAYET CTYJCHTaM OCHOBHYIO M JJOIIOJHUTEIBHYIO JIUTEPATYPY.

6.1.6 IlpernogaBarens MPEAOCTABIIACT MEpPe]] MPOMEKYTOUHON aTTeCTalMel (9K3aMEHOM HJIN
3a4€TOM) CIICOK BOTIPOCOB JUISI ITOJTOTOBKH.

6.1.7 IlpenonaBaTenu, KOTOpble MPOBOISAT JIEKLMOHHBIE M NPaKTHYECKUE (CEMUHApCKUE)
3aHATHUS, COTJIACYIOT TEMAaTUYECKUH IUIaH MPAKTUYECKUX 3aHATUH, YTOOBI MCIOJB30BATH €IUHYIO
cucreMy 0003Hau€HHUM, TEpPMUHOB, OCHOBHBIX MOHATHH JUCLUIUINHBL.

6.1.8 Ilpm TNOArOTOBKE K CEMHHAPCKOMY 3aHSATHIO IO MEPEYHI0O OOBSBICHHBIX TEM
IpPEenoJiaBaTel0 HeoOXO0JMMO YTOYHUTh IUIAH MX HpoBeaeHusi, corimacHo PIIJI, npoxymats
(GOpMYIHPOBKH U cOEpKaHHe Y4eOHBIX BOIPOCOB, BRIHOCHMBIX Ha OOCYX/IEHUE, O3HAKOMHUTHCS C
HepevYHEeM BOIIPOCOB 10 TEME CEMHUHApa.

B xozme cemmHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMMHAPCKOI'0 3aHATHA, ONPEACIUTh HMOPSJA0K €ro IpOBEIEHUs, BpeMs Ha OOCYKIEHHE KaKJ0ro
yuebHoro Bompoca. Mcmonb30BaTh (POHTANBHBIM ONMPOC /JaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTYAECHTaM, IPUCYTCTBYIOIUM Ha 3aHATHH.

B 3akimouuTenbHON 9acTH CEMHUHAPCKOTO 3aHSATHS CJIEIyeT MOJIBECTH UTOTH: JaTh OLIEHKY
BBICTYIIJICHUH Ka)XJIOTO CTYAEHTa M y4eOHOM IpymIibl B 1IeIOM. PacKpbITh MOJI0KUTEIbHbBIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOro 3aHsATHS. OTBETUTHh Ha BOMIPOCHI CTYJIEHTOB. BbInaTh
3aJlaHuA JJI CAMOCTOSITENIbHON pabOThI IO IOJTOTOBKE K CIIEAYIOLIEMY 3aHSTHUIO.

6.1.9 LlenecooOpa3Ho B X0z 3amuUThl pedepaTos, 1a00OPaTOPHBIX padbOT, KYPCOBBIX PabOT U
IPOEKTOB 3a/1aBaTh BBHICTYNAIOLIUM U ayJUTOPUHU JONOJHUTEIbHbIE M YTOUYHSIOIIME BOIPOCHI C
LEJIbI0 BBISICHEHUS UX MO3ULMHI MO CYIIECTBY 00CYK/1aeMbIX IPoOIIeM.

Bo3MoxHO mpoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTEeMBI AucTaHIIMOHHOro o0yueHus: yausepcuteta (C/1O Mockosckoro [lonurexa).

6.1.10 Tlopsnok mnpoBeneHHss pabOT B JIUCTAHIMOHHOM (oOpMare YyCTaHABIMBACTCS
OTJICIbHBIMU  PAaCHOPSKEHUSIMU TMPOpPEKTOpa MO Yy4yeOHOW paboTe W/WiIM LEHTPOM YydeOHO-
METOANYECKON PabOTHI.

6.2 Meroauueckue yKazaHusl AJs 00y4aIOIIMXCS M0 OCBOEHUIO TN CIIMILIHHBI

6.2.1 CrygeHty HEOOXOAMMO COCTaBUTH JUIsl ceOs rpaduk BBHIMOIHEHHUS y4eOHBIX paloT,
npeaycMoTpeHHbix PIIJI ¢ yuétom TpeGoBaHMiIl Opyrux IUCLUILIMH, M3Y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.2 Ilpu npoBeneHNUHN 3aHATHHA U NPOLEAYP TEKYLIEH M NMPOMEKYTOYHOW aTTECTALUU C
MCIIOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMALMOHHONW 00pa30oBaTeNbHON cpeabl JAMCTaHIMOHHOIO
obpazoBanus yausepcureta (CIO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTAaKTHON paboThI ¢
npenojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENbHON paboThl CTYAEHT JAOJKEH O0ecleyuTh
TEXHUYECKYI0 BO3MOXKHOCTb JHUCTAHIIMOHHOIO IIOJAKJIIOYEHHUS K CHCTEMaM JAMCTAHI[MOHHOIO
oOyuenus. IIpu OTCYTCTBMM TaKOHW BO3MOXHOCTH OOCYIAUTh CHUTYalMI0 C IIPErojaBaTeieM
JUCLUIUIAHBI.

6.2.3 K nmpomMexyTOYHOW aTTeCTallu JOIMYCKAIOTCS TOJIBKO OOYyYaromInuecs, BHITOTHUBIITHE
BCE BH/JIbI yueOHOI paboThl, MpeaycMOTpeHHbIe padoueil nporpammoit nuctuminas (PI1I).
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7. DoH/ OLIEHOYHBbIX CPECTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJbTATOB 00y4YeHHs

B mpomnecce o0ydeHus B TeueHHE ceMecTpa UCIOIb3YIOTCS OLCHOYHbIE CPEICTBA TEKYILETO
KOHTPOJIA yCIEBAEMOCTH U NPOMEXYTOUYHBIX aTTectanuil. [IpuMeHsroTcs ciemyomuye OleHOYHbIe
CpeICTBa: KOHTPOJIBbHBIE pabOTHI, TECTHI, 3AIUTa Ja00OPAaTOPHBIX paboT, 3a4eT.

OOydeHue Mo IUCLHUIUIMHE «XUMHSA» HAIPaBIeHO HAa (OPMHUPOBAHUE y OOy4arOMIUXCS
CJIEAYIOIIHUX KOMIICTCHIIUMN:

NHauKaTOPHI 10CTHKEHUS

Koa u nHanMeHoBaHue KOMIIleTeHIMIA
KOMIIeTeHIITH

OIIK-3. CrtocobeH MpUMEHSITh COOTBETCTBYIOIIHHA (PU3HKO-
MaTeMaTUYeCKUH anmnapar, METObl aHaJIu3a U MOJEIUPOBAHMUS,
TEOPETUYECKOr0 U IKCIIEPUMEHTAIBHOTO UCCIIETOBAHUS IPU
penieHny npohecCHOHABHBIX 3a71a4

NOIIK-3.7. lemoHcTpupyer
MOHUMaHHE XUMUYECKUX
MIPOIIECCOB

7.2 IIkana 1 KpUTEPUH OLCHUBAHUS Pe3yJIbTATOB 00y4eHUs

[TpomexyTouHast aTTecTalys 00y4JaroImuxcs B popme 3Kk3amMeHa IPOBOUTCS 110 Pe3yJIbTaTam
BBIIIOJIHEHUSI BCEX BUAOB YueOHON pabOThl, MPEAYCMOTPEHHBIX YUE€OHBIM IUIAHOM MO JTaHHOU
JUCHUITIINHE (MOIIYJHO), IIPpU 3TOM YUHUTBIBAIOTCA PE3YJIbTAThI TCKYLICIO KOHTPOJIA YCIICBACMOCTH B
TeueHue cemectpa. OLEHKa CTENEHU JOCTHXKEHHUS 00YydaloIMMUCS IJIAHUPYEMBIX pE3yJbTaTOB
00ydYeHHUs MO JUCHUIUIHMHE (MOJIYJI0) MPOBOJUTCS IMPENOAaBaTelieM, BEAyIUM 3aHSATUS IO
JMCIMIUIMHE (MOJYJII0) METOJIOM 3KCHEPTHOM OlleHKH. [10 HTOram mpoMexyTouHOil aTTecTaluy mo
JMCIMIUIMHE (MOJIYJII0) BBICTABIISIETCS OLICHKA «OTIHYHOY, «XOPOLIOY», KYIOBICTBOPUTEIBHOY UK
«HEYJIOBJICTBOPUTEIILHOY.

K npoMexyTouHOM aTTecTaliu A0y CKAITCS TOJIBKO CTYICHTHI, BBITOJHHUBIINE BCE BUIbI
yueOHON paldoThl, MPEIyCMOTPEHHbIC paboueil MporpaMMod MO JUCHUILIHHE « XHAMHS»
(BHHOHHGHHﬁ Ha IPAKTHYCCKUX 3aHATUAX W 3allUIICHbBI BCC PACUCTHBLIC pa6OTH,
IpelyCMOTPEHHbIE paboyeil MporpaMMoH, BBIIIOJIHEHBI U B CPOK CIAHBI JJOMAIITHHUE 3a/1aHus).

Ixaja oneHUBaHUSA Omncanne

BoimonHneHnsl Bce BHUABI YyueOHOH pabOTBI, NPEIyCMOTpPEHHBIE
y4eOHbIM 1aHOM. CTYACHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHHI, HaBBIKOB TIPUBEICHHBIX B TaOJHIAX I[OKa3aTeseH,
OIepUpPyeT MPUOOPETCHHBIMH 3HAHWUSIMH, YMCHUSMHU, HABBIKAMH,
MPUMEHSIET WX B CHUTYyalHsIX TOBBIIICHHON CIIOKHOCTH. [Ipu 3TOM
MOTYT OBITH JONYIICHH HE3HAYUTEIIBHBIC OIMMOKHM, HETOYHOCTH,
3arpynHeHus. CTyACHT IMOJHOCTBIO 00JiagaeT 0a30BBIMHU 3HAHUSMU
dbyHIaMEeHTaIbHBIX  pa3/elioB  AUCHUILUIMHBEI B oOBeMe,
HEOOXOQUMOM IS OCBOCHHS XHMHYECKMX OCHOB B JKOJOTHH U
MPUPOIOIIOIB30BAHHIH; TOIHOCTHIO BJI/IE€T METOIaAMHU XUMUUECKOTO
aHalW3a, W COBPEMEHHBIMH METOJIaMH  KOJIMYECTBEHHOU
00paboTKH HHPOPMALIH.

Crynent o6nagaetr 0a30BBIMM 3HAHUSAMH (QyHIAMEHTAJIbHBIX
pa3jIelioB JWCIUIUIMHBI B 00BbeMe, HEOOXOIUMOM JUISI OCBOCHHS
«XOPOIIIOY» XHMHYECKUX OCHOB; BJIQJIEET METOJAMH XHMHUYECKOI'O aHajau3a, U
COBPEMEHHBIMHU METOLaMU KOJINYECTBEHHOM 00paboTKu
nH}OpMaLINH.

KOTIUYHO»
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Ikaja oneHUBaHUS Omncanne

CryneHt YaCTHYHO oOnanmaer 0a30BBIMU 3HAHHUSIMU
GbyHIaMEHTaJbHBIX  pa3leioB  JUCHUIUIMHBI B 00BeMe,
HEOOXOJAMMOM JUIsl OCBOCHHUSI XMMHYECKHX OCHOB B JKOJIOTUU H
MPUPOOTIOIB30BAHUY; JaCTHYHO BIIAJICCT METOIaMH
XUMHYECKOTO aHalu3a, u COBPEMEHHBIMH  METOJIaMH
KOJIMYECTBEHHOW 00paboTKH WH(MOPMAIINH.

He BwimonHen oauH wim Oojee BHIOB Yy4yeOHOW paboOTHI,
NPEAYCMOTPEHHBIX Y4eOHBIM IIaHOM. CTyAEHT JEeMOHCTPUPYET
HETOJIHOE COOTBETCTBHE 3HAHUM, YMEHUH, HABBIKOB MPUBEICHHBIM B
TabMUIaX T[OKa3aTenel, JOIMyCKAIOTCS 3HAYWTEIbHBIC OIINOKH,
«HEYIOBJICTBOPUTEIILHO» | MPOSIBISICTCSI OTCYTCTBHE 3HAHWUW, YMEHUH, HABBIKOB IO PSIy
MOKAa3aTeJeH, CTYyICHT UCIBIThIBACT 3HAUUTEILHBIC 3aTPYHCHUS TIPU
ONIEPUPOBAHUY 3HAHUSIMH M YMEHHSMH TIPU UX MEPEHOCE HAa HOBBIC
curyaiimd.  CTyZIGHT HE  CIIOCOOCH  pealm30BaTh  JaHHYIO
KOMIICTEHITHIO.

«YZOBIIETBOPUTEIILHO

7.3  OueHo4HbIe cpeacTBA

7.3.1. Tekymuii KOHTPOJIb

Bonpocs! 1J1s1 TOATOTOBKY K 3K3aMeHY CTyJAeHTaM M0 JUCHUILINHE « XHMHUS».

1. Ilpenmer, 3amaun U MeToAbl XUMHUU. OCHOBHBIE IOJIOKEHHSI aTOMHO-MOJIEKYJIIPHOU
teopun. [lOHATUSA: XUMHUYECKHI 3JIEMEHT, aroM, MoJieKyna. OTHOCUTENbHbIE aTOMHbIE H
MOJIEKYJISIpPHBIE Macchl. ' paMM-aTOM, MOJIb BEIIECTBA.

2. OCHOBHbIE 3aKOHBbl XMMHH: 3aKOH COXPAHEHHsS MAacChl BEIIECTB, 3aKOH IOCTOSHCTBA
COCTaBa XMMMUYECKHX COEAMHEHHMH, Ta30BbIE 3aKOHbl. XHMMHWYECKHH DJKBHUBAJIEHT M 3aKOH
SKBUBAJICHTOB JlaJibTOHA.

3. Knaccel HeOpraHMuYeCcKHMX COCIMHEHUH; OKCUIBI, KHUCIOTBI, OCHOBAaHHSA, COJIH, HX
NoJIy4yeHue, PU3nYecKnue U XMMHUYECKHUEe CBOICTBA.

4. CoBpeMeHHOE IIpeiacTaBiIeHHME O CTpoeHMM aroma. (CocTaB aTOMHBIX — sJEDP.
KopnyckysipHO-BOIHOBOM Jyalln3M MUKpoYacThll. Y paBHeHue [le bpoiurs.

5. VYpasuenue Ulpenunrepa. KBanTtoBo-MexaHuueckas Mozeiab aroma. KBaHTOBBIE uucia,
TUIIBI 3JIEKTPOHHBIX opOutaneil. [Ipunuun HeonpenenenHoctu I'eiizeitnbOepra.

6. Ilpunnun Ilaynu. OmnpeneneHue >JIEKTPOHHOM EMKOCTH YPOBHEW, IOAYPOBHEH U
opOuTtaneii. [Ipasuio ['yuna.

7. Ilops ok 3anonHeHus NoAypoBHeH anekTpoHamu. [IpaBuna KieukoBckoro, aneKTpoHHbIE
U 3JIeKTpoHOrpadudeckue GopmyJbl.

8. Ilepmonnueckuii 3akoH u mnepuonmdeckas cucrema [[.JM. MenneneeBa. Crpykrypa
nepuoanYecKkoi cucremsl. [lepuonpl, rpynmsl, moArpynmel. 3akoH Mo3nu. DIeKTPOHHbIE aHAJIOTH.
s-; p-; d- u f- omemMeHTHI.

9. llepuonuueckn HM3MEHSIOUIMECS CBOICTBA AJIEMEHTOB: SHEPrus HOHU3ALMU, SHEPrus
CPOZCTBA U EKTPOJIN3, IEKTPOOTPULIATEIBHOCTD JJIEMEHTOB.

10. IIpupona xumuueckoi cBsi3u. OCHOBHBIE BUJIBI M XapaKTEPUCTUKN XUMHYECKOU CBSI3H.

11. KoBanenrtHas cBs3b. CriocoObl OnMcaHusi KOBaJICHTHOM CBSI3U: METOJ1 BaJICHTHBIX CBS3€H
(MBC) u meron MonekysipHbIX opouTaneit (MMO).

12. OcnoBuble nonoxenuss MBC. [ToHsiTHEe 0 KOBaJIGHTHOCTH 3JIEMEHTOB U BO30YKIEHHBIX
COCTOSIHUSIX aTOMOB.

13. CsolicTBa KOBaneHTHOW cBsi3u. llomspHOCTH CBA3M M cTeneHb oOkuciaeHus. MoHHad
XUMHUYECKast CBS3b.

14. HanipaBineHHOCTh KOBAJIEHTHOM CBSI3U: G- U M-CBS3b, IOHATHE O THOPUAN3ALINY.
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15. Xumudeckas CBsI3b C TOUYKH 3PEHHsI METO/Ia MOJIEKYJISIpHBIX opouTtaneit. Pacnpenenenue
MOJICKYJISIPHBIX OpOUTalIell MO SHEeprusM. DHepreTudeckas TuarpaMMa M OIpelesieHHe MOpsIKa
CBSI3U.

16. DneMeHTBl TEpPMOAMHAMMKM M  TEPMOXMMHMHM. | 3aKOH  TEpMOAMHAMUKH.
TepMoanHaMuyeckue mapamMeTpbl M (PYHKIMH COCTOSHUS CHCTEMbI; BHYTPEHHSISI SHEpPTUs U
SHTAJIBIINA.

17. Tepmoxumus. 3akoH I'ecca. CrnencrBus u3 3akoHa ['ecca. DHTanmbmus 00pa3oBaHUS
XMMHUYECKHX BelecTB. PacueT sneprernyeckux 3pPeKToB XUMUUIECKUX PEAKIIHHA.

18. Xumuueckoe cpojctBo. Il 3akon Tepmogunamuku. [lorstue o6 ’HTponuu. MzmeHeHue
SHTPOIUH MPH XUMHYECKHUX Tporieccax U (pa3oBbIX nepexonaax.19.

Ouneprus ['n60ca u ee U3MEHEHNE B XUMUYECKUX Mpolieccax. HanmpaBieHHOCTh XUMHUUECKHUX
npoueccoB. TepMOXUMHUUECKNE YPAaBHEHUS U IPAKTUUYECKUE PACUETHI 10 HUM.

20. Xumuueckas knHeTrka. CKOPOCTh XUMHUYECKHUX PEAKIIUi U (haKTOPBI, HA HEE BIHUSIONINE.
['oMOreHHbIE U T€TEPOre€HHbIE PEAKIIUH.

21. BausiHre KOHUEHTPALMKU PEArupyoIINX BEIIECTB HA CKOPOCTh PEaKIMU. 3aKOH JCHCTBUS
Macc, KOHCTaHTa CKOPOCTU PEAKIIUH.

22. BnusHue TemmepaTyphl Ha CKOpPOCTh Xxumuueckoil peakiuu. [IpaBuno Bant-I'odda,
ypaBHEHHE AppeHuyca. DHeprus akTUBALUA XUMUYECKON pEeaKI1H.

23. X¥UMHUECKOE paBHOBECHE B TOMOT'€HHBIX cucTeMax. KoHcTaHTa paBHOBecHUs. Y CKOpeHUe
TOMOTE€HHBIX XUMUYECKUX peakuuidi. [ OMOreHHBIN KaTaJin3.

24. X¥uMHUYECKOE PaBHOBECHE B F'€TEPOTrE€HHBIX CUCTEMaX. | eTeporeHHbli KaTaius.

25. ®akTopsl, BAMAIOLINE HA XUMUUYecKoe paBHOoBecue. [Ipuniun Jle-llaTenbe.

26. PactBophl. O011IME TOHATHS O PAaCTBOPAX U JUCIEPCHBIX CHCTEMAaX.

27. PactBopuMOCTb BelecTB. MI3MeHEHHE SHTAJIBIINY U SHTPOIIUU IIPU PACTBOPEHUH.

28. KonunuecTBeHHas XapaKTepUCTHKA pPacTBOPOB. CrmocoObl BBIPAKEHUS KOHIIEHTPAIMU
pacTBOpOB.

29. PacTBOpBI HEANEKTPOIUTOB U SNEKTPOIUTOB. CHUIIbHBIC U CIIa0bIe NIEKTPOIUTHIL.

30. Cnabble snexktponuThl. KOHCTaHTa IUCCOIMAIMKM M CTENEHb JAUCCOLMAIMM CIa0bIX
3JIEKTPOJIUTOB.

31. Bona kak cna0slii asekTpoiauT. MoHHoe npousBeneHre Boabl. BomopoaHbIil mokazarens.
[ToHsiTHE O KUCIIOTHO-OCHOBHBIX MHAMKATOPAX.

32. IlpousBenenue pactBopuMocT. ['naponus comneit. AMGOTEpHBIE AIEKTPOTUTHI.

33. OxucnurenbHO-BoccTaHOBUTENbHBIE peakinu (OBP). Buast OBP.

34. CreneHb OKUCIICHHS U METOJIbI €€ pacyeTa. OCHOBHBIE OKUCIUTEIN U BOCCTAHOBUTEIIH.

35. Mertoauka COCTaBIEHHsS YPaBHEHUH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.
Merton anekTpoHHOro 6ananca. oHHO-3J1eKTPOHHBIN METO (METO]T OTypeaknuii).

36. Bnustaue cpenpl Ha nporekanue OBP.

37. DnexktpoaHbie MoTeHIMaANBl. CTpOEHHE IBOMHOTO JIEKTPUUECKOTO CIIOA.

38. HM3mepeHne 5ieKTpOIHBIX NOTeHUUaNIoB. CTaHAAapTHBIA BOJOPOAHBIN JJIEKTPOA U
BOJZIOPO/IHAS IIKaJIa IOTEHIHATIOB. Psl HanpsHDKEHU METAJIIIOB M €r0 CBOMCTBA.

39. l'anpBanunueckue sneMeHTsl (I'9). AKKyMynsaTOpbl. TOIUIMBHBIE 2JIEMEHTHI.

40. Ionspusanus u nepenanpsxenue ['3.

41. Onextponus. [TocnenoBaTeIbHOCT AJIEKTPOIHBIX MIPOLIECCOB. BropuuHble pouecchl npu
AIIeKTpoIn3e. SIBlIeHNE IepeHanpsKEHNUS.

42. DneKTponu3 ¢ HepaCTBOPUMBIM U PaCTBOPUMBIM aHOJAMH.

43. KonnyecTBEHHBIE COOTHOIIEHUS MPH dIEKTpon3e. 3akoHbl Papajes. Beixon 1mo Toky.

44. Koppo3us metamuioB. Buael koppo3uu.

45. Xumuueckasi Kopposus. MexaHu3M o00pa3oBaHUsI MOBEPXHOCTHBIX IUIEHOK. OleHka
CKOPOCTH KOPPO3HH.

46. DnexTpoXuMHUYECKas KOPPO3Hus, MEXaHNU3M U YCIIOBHS €€ IPOTEKAHMUS.

47. CrocoOsl 3alMThl METAJUIOB OT KOPPO3UH.
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48. Metaiel. Pactipoctpanenne u popMbl HaXO0XKICHHUSI METaUIOB B pupoje. M3pieuenue
MeTauloB U3 pyld. OCHOBHBIE CIOCOOBI BOCCTAHOBJIEHUS MeTasioB. llodydeHune YHCTBIX U
CBEPXUYUCTHIX METAILIOB.

49. Merannnueckass XUMUYeCKas CBA3b. Poib MeTaJUIMUECKOW CBS3M B (OPMHUPOBAHUHU
(buU3HYECKUX U XMMHUYECKUX CBOWCTB METAJLIOB.

50. XuMudeckue CBOMCTBA METAUIOB. B3anmMoaeHCTBHE METAlLIOB C BOJOW, KHCIOTaMH,
nieJ1049amMu, COJISIMU.

51. d-anemenThl. OcOOEHHOCTH CTPOSHUS, PU3NIECKIE U XUMUYECKHe cBoMCTBa. KucioTHo-
OCHOBHBIE€ U OKHCIIUTEIbHO- BOCCTAHOBUTEIIbHBIE CBOMCTBA.

52. Metamnnueckue ciiaBbl. DU3UKO-XUMHUYECKUM aHAIU3 CIIABOB.

53. KommnekcHrie COCTUHEHUSI d-351eEMEHTOB. Hounr d-siemeHTOB KakK
KOMILJIEKCOOOpa3oBaTend. AHUOHHBIC, KATHOHHBIE W HEHTpalbHbIE KOMIUIEKCHI. THIBI CBs3eil B
KOMIUIEKCHBIX COeIMHEHUIX. KOHCTaHTa HECTOMKOCTH.

54. Opranuueckue coequHeHus. Teopus cTpOeHUsI OpraHnYecKuX coenHeHuil byieposa.

55. @yHKIMoOHaIbHbIE Tpymbl. Kiaccel opraHnyecKux COeIMHEHUM.

56. Ilonumepsl. CiocoObl MOTy4YeHHsI TOJIMMEPOB: MOJIMMEPU3aLUs U OJIUKOHICH AU

57. OU3UKO-XUMHUYECKHE CBOMCTBA MOJIUMEPOB.

58. O0nacTu NpUMEHEHUSI TOJTMMEPOB.

Bonpocs! 1J1s1 MOATOTOBKHU K 3K3aMeHY CTYJeHTaM 10 JMCHHILIHHE « XHMMHUD)

1. BonHoBas ¢yHKIMs. OnekTpoHHOe o00sako U opOurtanb. KBaHTOBbIE umcla, HUX
B3alMOCBS3b

2. I'maBHOEe KBAaHTOBOE YMCJO. DHepreruueckue ypoBHH. OpOuTanbHOE KBAaHTOBOE YHCIIO.
[TogypoBuu. ®opma s- u p- opOuTanei.

3. MarnutHoe kBaHTOBoe umcio. KomnyectBo opOutaneit B s-, p-, d- u f- mogypoBHsx,
B3alMHAasi OPUEHTALUSI AaTOMHBIX OpOHUTAasIEeH.

4. CnuHOBOE KBAaHTOBOE 4YHUCIO0. MaKCUMaJbHOE YHUCIIO 3JIEKTPOHOB Ha OpOHUTANIX,
MOJYPOBHSX U YPOBHSX.

5. [IpyHLMT ¥ NTOCIEI0BATEIbHOCTD 3alIOJHEHUS JIEKTPOHAMH YHEPIeTUUYECKUX YPOBHEH U
MOypOBHEN B MHOT'O3JIEKTPOHHBIX aTOMaXx.

6. MakcuManbHOE YMCIIO JIEKTPOHOB HA OPOUTANISAX, IOJYPOBHSAX U YPOBHSX.

7. Ipasuio Ilaynu u npasmiio I'yHaa (mpuMepsl IpUMEHEHU ).

8. DneMeHTapHbIE YaCTULBL: 3JIEKTPOH, IPOTOH U HEUTPOH. WX 3apsan u Macca.

9. 3apsn siapa v TOPSAIKOBBIA HOMEP AJIEMEHTA B TIEPUOIMUECKON cucTeMe. MaccoBoe 4rciio,
aTOMHas Macca 31emMeHTa. M3oTomnsl.

10. Ilepnoanueckuii 3akon JI.M1.MenzaeneeBa 1 nepuoanyecKkasi CACTEMa 3JIEMEHTOB C TOUKU
3peHHs CTPOEHUS NIEKTPOHHON 000s10ukK aTroMoB. CoBpeMeHHass (OpMyIHPOBKA MEPUOJUUECKOTO
3aKOHA.

11. Tlepmonmmyeckas cucrema dieMeHTOB. I[lepumonbl m rpynmbsl sneMmeHToB. [IpuunHa
NEePUOANYECKOr0 U3MEHEHUS CBOMCTB JIEMEHTOB.

12. Paguyc aToMa, 3HEprusi HOHU3ALKU, CPOACTBO K DJIEKTPOHY, dJIEKTPOOTPULIATEIIBHOCTD
(90). U3meHeHune 3TUX apaMeTpoB 10 MEepHOoJaM U rpyInaM NepuonyecKoil CUCTEMBI.

13. OcCHOBHBIE XapaKTEPUCTUKU XUMHUECKOW CBSI3UW (IUIMHA CBS3M, SHEPIrHsl CBS3H,
MOJIIPHOCTH CBSI3M). BaneHTHbIE yIIbI.

14. I3MeHeHue NOTeHIMATbHONW SHEPTUH CUCTEMBI IPU COMMXKEHUH JIBYX aTOMOB BOJIOPO/IaA.
JlnvHa ¥ SHeprus CBA3M B MOJIEKyJe BoJ0opojaa. VI3MeHeHre SHepruu CUCTeMbl IpU 00pa30BaHUU
XUMHUYECKOU CBS3U.

15. Mexanusm 006pazoBaHusi KOBaJIeHTHOH cBsi3u. O01as napa a1ekTpoHoB. KoBaneHTHOCTh
atoMoB. KoBaneHnTHas HenomspHas W ToisipHas cBsa3b  (mpumepsl). Hacelmaemocts u
HAIpPaBJIEHHOCTb KOBAJICHTHOMN CBSI3HU.

16. Mexanu3m oOpa30BaHUs HEMOJSAPHOM W TOJSPHON KOBAJIEHTHOH CBSI3W Ha IMpHMEpe
moekyn C12 u HCIL.
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17. 6- u m -cBsi3u. IIpocThie M KpaTHBIE CBSI3M HA MPUMEPE MOJIEKYJIbI a30Ta.

18. Mexanu3m obpazoBaHus MOHHOH cBsi3u. [IpaBuiio okrera. MoHHas CBA3b Kak MpeaeIbHbIN
CiIy4yall KOBJICHTHOM MOJISIPHOM cBsi3U. CTeNeHb MOHHOCTU XMMHUYECKOW CBSI3U U BIMSIHUE Ha Hee A
90 B3aMMOJECHCTBYIOINUX ATOMOB.

19. BaneHTHOCTh aTOMOB B OCHOBHOM M BO30YJI€HHOM COCTOSIHUH. [ mOpuHbie opOuTanu,
ux opma. Turmsl ruOpUAM3ALIK: SP, SP° , SP° U PACHOJIOKEHHE OpOUTaIel B IPOCTPAHCTBE.

20. Banentneie yrawl. IIpocTtpancTBeHHas ¢dopma MoieKylsl. JIMHEWHbIE, YIJIOBBIE U
nupaMuIaIbHbIe MOJIEKYJIbl. CXeMbI TePEKPhIBAHUS BAIGHTHBIX OpOHUTAIEH B 3TUX MOJIEKYJIaX.

21. JIumoyibHBI MOMEHT. JIUTMOIBHBIA MOMEHT XUMHYECKOW CBSI3M U MOJIEKYJ CJIOKHOTO
BELIECTBA.

22. Tlonsarus "cuctema', "daza", "kommnoneHnt" (onpeaeneHus). ' oMOTeHHBIC M T€TEPOTCHHbBIS
peaxkuuu (IpuMepsbI).

23. DHepretuyeckue dPPEKThl XUMUIECKUX peaKIuil. IK30- U SHJIOTEPMHUCCKUE PEAKITUN
(mpumepsl). DHTanbIUS. 3aKOH ['ecca U ciencTBUs U3 HEro.

26. [Ipumenenue ciencTBui u3 3akoHa ['ecca aJist pacuera SHTaIbNINN XUMUYECKUX PEAKIUMA.
CranpapTHbIe yCIOBHA. DHTAIBIM 00Pa30BaHUs CIOKHOTO BEIIECTBA.

27. CpenHsss M HMCTHMHHAs CKOPOCTb XHWMHMUYECKOW peakuuu. BiusHue KOHUEHTpauuu
pearupyroiux BeIecTB Ha CKOPOCTh XUMUYECKON PEaKIMu. 3aKOH JIEHCTBYIOIIUX Macc.

28. I'omoreHHble XUMHUYECKHE peakiuu (mpumepsl). BiusHue Ha CKOPOCTh TOMOTCHHOMN
peakury KOHLUEHTPALUU Pearupyrolux BelecTB. 3aKoH JeicTByomux Macc. KoncranTta ckopoctu
peaxIuu.

29. BnusHue TemmepaTypbl Ha CKOPOCTbh XMMHYECKON peakuu. AKTUBHBIE MOJIEKYJIbI,
SHeprusi akTuBaluu. [IpuyrHa 3aBUCHUMOCTH CKOPOCTH XMMHYECKOH peakIiuu OT TeMIIepaTyphl.
VYpaBuenue Bant-I'odda, Temneparypusiii ko3dduiment.

30. I'ereporennbie peakiuu (mpumepsl). CKOPOCTh TE€TEPOreHHON PEaKiuy, BIUSHUE HA HEe
muddy3un 1 oBepxXHOCTH pasaena ¢a3. Koncranra paBHOBecHs Ui TeTepOreHHON peakuuu. 31.
Karanuz wu karanuzatopsl. Karamu3 TOMOreHHBI UM TeTEpOTEHHBINA, MOJIOXKUTEIbHBIN U
OTpULIATENBHBIA. MexaHu3M JIeHCTBHs KaTaiau3aTtopoB. [IpuMepbl mpuMeHEHUs KaTaJlu3aTOpOB B
MPOMBIIIJICHHOCTH.

32. HeobOpatumble u oOpaThMble peakiuu (MpuMephl). XUMHUECKOE PpaBHOBECHE B
TOMOT'€HHBIX U T€TepOreHHbIX cucTeMax. KoHcTaHTa paBHOBECHS.

33. IlpaBuno Jle-Illatenpe M npHMEHEHHE €ro K paBHOBECHBIM cHcTeMaM. BinsHue
TEMIEPATypbl, AABJIECHUS M KOHIIEHTPAI[MM PEArupyIOLIUX BEIIECTB Ha IOJOKEHUE PaBHOBECHS.
IIpumepsl.

34. BausHHe TeMIeparypbl, JIaBJI€HUS M KOHIIEHTpAallMM pearupyroliux BeEIIecTB Ha
nojoxeHue paBHoBecus. Ilpumepsl. BbiOop onTUMalbHBIX YCIOBHUN IMPOBEAECHUS XUMHUYECKUX
peakuuii Ha npumepe cuHTe3a ammuaka: Na + 3Hz «<»2NH3; AHx.p.<0.

35. PactBopel. CriocoOBI BBIpaXKEHUSI COCTaBa PAcTBOPOB (MaccoBas JOJIsA, MOJSpHas M
HOpMaJibHasi KOHLIEHTpAluK, TUTpP). HachlleHHble, HEHACBIIIEHHbIE U MEPECHIIEHHbIE PACTBOPHI.
Ilepexpucrammsanus.

36. TemnoBble 3((eKTbl MpU PaCTBOPEHUU KPUCTAUIMYECKOTO BEIIECTBA B JKUIKOCTH.
ConbBaTtanys U ruApaTanus. JHTAIbIUS pacTBOpeHUs. BiusHue TeMieparypbl Ha paCTBOPUMOCTh
KPUCTAJIJIMYECKOT O BEIECTBA B KUAKOCTH.

37. PacTBOPUMOCTB T'a30B B )KUJAKOCTH. 3aBUCUMOCTb PACTBOPUMOCTH T'a30B B KUIKOCTH OT
nasieHust (3akoH ['enpu) u Temmeparypsl. [Ipumenenue mnpaswia Jle-lllatense k mpoueccy
pacTBOPEHMS raza B AKHUIAKOCTH.

38. DAEKTpONIUTHI U HEINEKTPOIUTHI. Teopus anekTponuTuyeckoi nuccounnanuu. CreneHp
(o) 1 koHCcTaHTa (KaucC.) nucconuanuu. DakTopel Bausmonme Ha oo U Kauc.? CunpHbIE U cla0bie
AIIEKTPOJIUTHI (TIPUMEPHI).
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39. Huccoumanus >aeKTpoiauToB. CTyneHyaTas OUCCOLMAlUs KUCIOT W ocHoBaHuil. Ha
npumepax auccouuanuu pochopuoit kucnorsl (H3PO4) m rugpoxcuna kobamsta (II) Co(OH)».
KoHcTaHTa 31EeKTpONIUTUYECKON JUCCOLUAUH.

40. 3akon pazbapnenus OcTBanbaa Juist c1aboro OMHAPHOTO ANEKTPoNIUTa (BBIBOM). Biusiame
KOHIIEHTPALMU pacTBOPa CJIa00ro 3JIEKTPOJIUTA HA CTEIIEHb IEKTPOIMTUYECKOM TUCCOLMALINY.

41. VMonooOMeHHBIE peaknuud ¢ 00pa3oBaHUEM OCajKa, Ta3a, ciaaboro 3JIEKTPOJIUTa WIH
KOMILJIEKCHOTO HOHA (TIPUMEPHI).

42. TlpousBeneHrEe PACTBOPUMOCTH U NPUMEHEHHE €ro JUIsl BBIYMCIEHHUS KOHLIEHTpalUU
HACBILIEHHOI'O PACTBOPA M BO3MOXKHOCTH BBINIAJICHHs OCa/IKa U3 pacTBOPA.

43. Dnektponuthueckas auccouuanus Bojbl. KoHcranta muccoumanuu Bojabl. Monnoe
npousBeaeHue Bobl. Bogopoauslil mokasareins (pH) pactBopos.

44. KoHueHTpalusi MOHOB BOJOpOJAa W HMOHOB THAPOKCHAA B HEUTpPaNbHBIX, KUCIBIX U
11es04HbIX pacTBopax. [lokasarens pH u ero 3HayeHue B 3TUX pacTBOpax.

45. Tunpomus coneid. CryneHuarsii ruzgponus. W3menenne pH npu  rugposnuse.
HeoOpatumplii ruapoms.

46. CreneHb ¥ KOHCTaHTa ruaponu3a. BiusHue TemnepaTypsl 1 KOHLIEHTPALUK pacTBOpa Ha
TUAPOJIN3.

47. OKHUCIUTEIIbHO-BOCCTAHOBUTENbHbIE peakuuu. CTerneHb OKUCIEHHWS U BaJIEHTHOCTb
aToMoB. OKHUCIIEHHE U BOCCTaHOBJICHHUE.

48.0OnextpoHHblii OanaHc. CocTaBlieHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi Ha
npumepe: H2S + KMnO4 + H2SO4 — S + MnSO4 + K2S04 + H20.

49. Tunsl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. BiusHue ycnoBuil npoBeneHus
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLil (KUCIOTHOCTh Cpebl, TEMIIEpaTypa, KaTaau3aTop) Ha
COCTaB MIPOJYKTOB peaKLUU.

50. Onexrponus. IlocnenoBaTeIbHOCTL pa3psla HOHOB Ha 3eKTpoAax. Cxemsbl MpoLeccoB
aneKTponm3a paciuiaBa u pactBopa NaCl. 3akonsl anexTponu3sa (3axkonsl Papayes).

51. Oumektposmu3. Cxembl NIPOLECCOB JJIEKTPOIM3a C HHEPTHBIMU DJIEKTPOJAMHU MU
pacTBOpUMBIM aHO/I0M. [IpuMeHeHue 3aeKTpoIn3a.

52. PaBHOBecuE B CHUCTEME METAJI-PACTBOP €0 COJIA. Y CTPOWCTBO U NMPUHLMUI JIEHCTBUSA
MEPBUYHOTO rajbBaHUYECKOI0 ieMeHTa Jlanuens-Axkoou.

53. OTHOCHUTENBHBIN 3JIEKTPOJAHBIM MOTeHUHaN. Boxopoassiii snexktpon. CraHAapTHBINA
AJIEKTPOJIHBIN MOTeHIMal. P cTaHIapTHBIX 3JEKTPOAHBIX MOTeHIManoB A nap Me/Men+ (psn
HaIpsDKEHUN) W BBIBOABI U3 Hero. [IpuMeHeHMe CTaHIapTHBIX JIEKTPOAHBIX NOTEHLIUANOB IS
orpezeNeHus: BO3MOKHOCTH MTPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH.

54. Teopuss CTpOEHMsSI KOMIUIEKCHBIX COEIMHEHHH. XapakTep XHUMHYECKOH CBSI3U B
KOMIUIEKCHBIX COeqUMHEeHMsIX. LleHTpanbHblii aTOM, JUraHibl, KOOpAUHAIIMOHHOE Yncio. [Ipumepsl
peaxkuuii MoJy4YeHUs] KOMIUIEKCHBIX COEIMHEHUM.

55. Xumndeckas cBS3b B MeTalax. XMMHWYECKHE CBOMCTBAa MeETalIOB. B3amMmonencTBHe
METaJUIOB C HEMETaJulaMH, BOJIOM, pacTBOpaMU KHCJIOT U wienoueil. IIpoMbliuieHHble criocoObl
MOJTyYEHHUsI METAJIJIOB.
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[TpuMep sK3aMEeHAIIMOHHOTO OWIeTa

MMWHUCTEPCTBO HAVKM 1 BBICILIEI'O OFPA3OBAHUS POCCUMCKOM ®EJIEPALIUNA
®denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEKISHUE BBICIIIET0 00pa30BaHuUs
«MOCKOBCKHM MNOJIMTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHM MOJIUTEX)

QaxynpTeT XUMHUECKOH TeXHOIOTHN U Onotexnonorud, Kadenpa «XumbroTex»
Hucuunnnna «XuMus»

Ob6pazoBarenpHas mporpamma: 13.03.03 DnexTposHEepreTuKa v 3JIEKTPOTEXHHUKA
Kypc 1, cemectp 1

9K3AMEHAIIMOHHBIN BAJIET Ne 16.

Bomnpoc 1. B paBHBIX 00beMax pa3IUYHBIX Ta30B MPH OAMHAKOBBIX YCIOBHSAX COACPKUTCS OAWHAKOBOE
YHCIIO MOJIEKYI.

1) 3aKoH IPOCTHIX OOBEMHBIX OTHOIICHUH,

2) 3akoH ABorazpo,

3) 3aK0oH IOCTOSIHCTBA COCTABA,

4) 3aK0H MPOCTHIX KPATHBIX OTHOIICHHH,

5) 3aK0H 3KBHBAJICHTOB.

Bompoc 2. Menbuaiinias XuMAYECKH HEJEIMMasl 4acTUI[A JIEMEHTA -
1) Monekyna,

2) Atom,

3) DKBUBAJICHT,

4) Monp,

5) Homn.

Bompoc 3. BaneHTHBIN 37IEKTPOHHBIN CIIOI aToMa TeJuTypa HIMeeT KOH(PHUTypaIuio:
1) 5s°p*,

2) 6s%p?,

3) 5d*6s?,

4) 4d*55%,

5) 4d°5s!.

Bompoc 4. HarrpaBrneHHOCTE OpOHTaNneil B MPOCTPAHCTBE M COOCTBEHHBIH MEXaHMUECKUH MOMEHT JABMKEHUS
3JIEKTPOHA ONHKCHIBAIOTCS] KBAHTOBBIMU YHCIIAMH -

Dn, [

)1, my;

3) n, my;

4) my, my;

5) 1, ms.

Bompoc 5. ®opmy Terpasipa UMEET MOJEKYIA. ..

1) PCl3,

2) CoHa,

3) H3POq,

4) HC],

5) SFé.

Bompoc 6. CBsA31 pacnonoXeHbl B OPAIKE YBETUUEHUS UX JIUHBL:
1) H-I -> H-Cl —» H-Br,

2) H-Br —» H-Cl - H-I,

3) H-Cl - H-1 - H-Br,

4) H-C1 - H-Br —» H-I,

5) H-I - H-Br — H-Cl.

Bompoc 7. YkaxuTe THII XUMUYECKOM CBSI3U B MOJIEKYJIE TUIPUAA JIUTUS.
1) KoBaleHTHAs HETIONSIPHAA,

2) KOBaJIEHTHas MOJIsIpHasl,

3) BogopoaHasi,
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4) Metannueckas,

5) nonHas.

Bompoc 8. Kak usmenutcst ckopocts peakiiuu 2SO:r+0210=2SO0s3(r), eciu [SO;] yBenuuuts B 3 paza?
1) yBenuuntces B 3 pasa,

2) yBenuuures B 9 pas,

3) ymenbmmuTes B 3 pasa,

4) ymeHbuTcs B 9 pas,

5) He U3MECHHUTCHI.

Bompoc 9. PaBuoBecue B cucteme Hay + Clyry = 2HCly; —AH cMmecTuTCs a) pu yBETUYCHUU JTABJICHUS,
0) YMEHBIIICHHH TEMIIEPATYPHI ...

1) a) BripaBo, 0) BIIpago;

2) a) BIIeBO, 0) BIICBO;

3) a) He cMecTHTCS, 0) BIIPaBO;

4) a) BneBo, 0) BIIpago;

5) a) He cMecTUTCS, 0) BIEBO.

Bomnpoc 10. KonndecTBo pacTBOpeHHOT0 BellecTBa B eAMHUIE 00beMa pacTBopa -

1) MmaccoBas mos,

2) MoJiApHast KOHIEHTpaIHs,

3) HOpMallbHAsI KOHIICHTpAIus,

4) MonsITbHAsT KOHIIEHTPAITHS,

5) MonbHAS TOJ.

Bompoc 11. Kakas u3 npejioKeHHbIX peakiinii He UAET 10 KoHIa. [[puBeanTe HOHHbBIE ypaBHEHMSI PEAKITUH.
1) Fe(OH),Cl + NaOH = Fe(OH); + NaCl,

2) Cr(OH)3 + 3KOH = Ks3[Cr(OH)¢],

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

4) ZnS + 2HCI1 = H,S + ZnCl,,

5) Ca(NOs3), + 2HCI = CaCl, + 2HNO:s.

Bonpoc 12. Kakas cpena n kakoBo 3nauenne pH pactBopa, comepskaruero 3-1075 mons/n nonos H?
1) kucnas cpena, pH = 5,477;

2) xucnas cpena, pH = 4,52;

3) menounHas cpena, pH = 4,52;

4) menounas cpexa, pH = 9,52;

5) HeritpanibHas cpena, pH = 4,5.

Bompoc 13. Kakas conp moaBepraercs THAPOIN3Y, KaKas cpefia B paCTBOPE 3TOH COu?

1) Na,SOg, kucnas;

2) NaxSOs, menoyuHas;

3) Na,SO3, kucnas;

4) NaxSOy4, menounas;

5) BaSOg, kucnas.

Bompoc 14. Kakyto ctenens okucienust umeet xpoM B Mosiekyiie Naz[Cr(OH)g]?

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bompoc 15. B xakoii cTpoke 1oJ| TyHKTOM a) IPUBEJICH METaJLI, PACTBOPSIFOIIUIACS B COJITHOM KHCIIOTE, a
MOJI IIYHKTOM b) B pacTBOpe THApoKcHaa HaTpusi? OTBET NOATBEPIUTE YPABHEHUSIMH PEAKIIUIA.

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. PaccraBbre K03()PUIMEHTHI 37IEKTPOHHO-HOHHBIM METOJIOM, YKOKUTE UX CyMMY B YPaBHEHUU:
KMnO4 + HNO; + H,SO4=MnSO4+HNO;+KSO4+H,0

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

Bomnpoc 17. Kakiumu KHCTIOTHO-OCHOBHBIMH U OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIMU CBOMCTBAMH 00JIa1aeT
okcug mapranna (VII) — Mn,O,? IlepBoe moaTBepauTe ypaBHEHUSIMH PEaKIHA.
1) OCHOBHBIMH, OKUCIIUTEIbHBIMU;

2) KUCIIOTHBIMH, BOCCTAHOBUTEIHHBIMH;

3) KUCIIOTHBIMH, OKHCIIUTEILHBIMHY;

4) OCHOBHBIMHU, BOCCTAHOBUTEIBLHBIMH.

5) am()oTepHBIMHU, OKUCIUTEIHHBIMHA U BOCCTAHOBUTEIbHBIMH.

Bompoc 18. B kaxoii u3 coseif 3aps KOMIUIEKCHOTO MOHa paBeH —37

1) K4[Fe(CN)s],

2) [Cu(NH3)4]SOs4,

3) Ko[Pb(OH)4],

4) Naz[Co(NO2)s],

5) Ko[Hgla].

YTBepkaeHo Ha 3aceannu Kadeapsl «XumMbuorex» oT «__ » 20 r., oporokon Ne
3aBenyronuii kadeapoit « XumbrnoTex» T.N. I'poMOBBIX

[IprMep KOHTPOJIBHBIX BOMPOCOB JJISl JIOMYCKa K BBIMOJHEHHUIO J1TaOOpaTOpHOU paboTe Mo
TeMe « XMMUYECKasi KHHETUKA

1. [TaiiTe onpeneneHne CKOpPOCTH XUMUYECKON PEaKIUU.

2. aiite hopMyIHpOBKY 3aKOHA JICUCTBUS MACC JIJIi TOMOTEHHOW U T€TePOrCHHON PEaKIIHiA.

3. JlaiiTe onpeneneHre KOHCTaHThI CKOPOCTH XUMUYECKON peakii. OT KaKuX [apaMeTpoB OHA
3aBUCHUT?

4. OxapakTepu3yHTe BIMSHHE TEMIIEPAaTypbl Ha CKOPOCTh XMMHYECKON peakiuu (IIpaBHIIO
Bant-T'odda).

5. [IpokomMmeHnTHpYyiiTe ypaBHEeHUEe AppeHuyca. JlaiiTe onpeenenre SHepruu akTUBAL|H.

6. Uro Ttakoe karanuzatop? KakoB mexaHusm aeiictBust katanusartopa? Ilpusenure npumepsl
TOMOTE€HHOI'O ¥ T€TEPOr€HHOI0 KaTaan3a.

7. aiite onpeaeneHuss 0OpaTUMON XUMUYECKON peakuy U XUMUYECKOTO PaBHOBECHSI.

8. JlaiiTe BBIBOJI KOHCTAHThl XUMHUYECKOT0 paBHOBeCHs. OT KaKMX MapaMeTpOB OHA 3aBUCUT?

9. Jaiite QopmymupoBky mnpuniuna Jle-lllatense. IlpuBeaute mnpumep oOpaTuUMOi
XUMHYECKON peakluu, OObSICHUTE, KAK MHTEHCUBHOCTh PA3IUYHBIX MApaMeTPOB MOXKET BIUATH Ha
CMELIECHUE PABHOBECUS PEAKIIMH.

10. YUro takoe ¢a3oBeie paBHOBecus? JlaiiTe ompeneneHus MOHITUAM: (a3a, KOMIIOHEHT,
HE3aBUCHMbIIl KOMIIOHEHT, CTENIEHb CBOOO/IBI.

11. Chopmynupyiite npaBuno ¢a3. PaccMmoTpute MOHO-, M- U WHBApUAHTHBIE CUCTEMbI Ha
MpUMepe AuarpamMmbl CcOCTOAHUSA BoAbl. [lomb3ysacs ypaBHenueM Kitaneipona-Kiaysmyca, Ha
npUMepe 3TOM JuarpaMMbl pacCMOTpPUTE 3aBHCHUMOCTb TeMIeparypbl (a3oBoro mepexoga OT
JIABJICHUS.

12. Yto Takoe TEpMUYECKUN aHAIM3, 17151 4YeT0 OH NpuMeHsieTcsi? Kak o KpuBbIM OXJIaKIEHUS
CTPOAT IUarpaMmbl COCTOSIHUSA?



BapuaHThl 1OMAIIHUX KOHTPOJIbHBIX padoT mo teme «Mertauibl d-ceMeicTBaY.
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3aganue 1. CocTtaBbTe NOTHBIC JIEKTPOHHBIE POPMYIIBI U TpadudecKue POpMYJIbI

BAJIEHTHOTO CJIOS 3JIEMEHTOB d-ceMelicTBa:

Bapuant 1 2 3 4 5 6 7 8
OnemeHT Ne 21,84 28,80 | 23,78 25,76 24,77 27,774 40,73 |42,75
Bapuant 9 10 11 12 13 14 15

OnemeHT Ne 45, 30 22,79 144,72 129,41 [2641 |47,57 |48,89

3aganue 2. CocraBbTe (POPMYJIBI OKCH/IA ¥ TUAPOKCUIA METaIa B YKa3aHHOUW CTEIIEHU
okucnenus. [IpuBenure ypaBHeHUs peakuui, JEMOHCTPUPYIOIINE KUCIOTHO-OCHOBHOM XapakTep
ATUX COEAUHECHHI.

Bapuant 1 2 3 4 5 6 7 8
Meraut v Mn*? Cr* Fe? | Ni”? Cu" |[Mn"7 |Cr*t
Bapuanr 9 10 11 12 13 14 15

Merasn Ag’ Cu* Cr*? W Mo*" | Zn™ | Mo"®

3aganue 3. PaccraBbre k0o duimeHTs B mpuBeeHHbIX cxeMax OBP, mons3yscs metrogom

HOHypeaKHI/If/'I. yKa)KI/ITe, KaKyIo poJib B IPUBCACHHBIX OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIX

peaKuuAgX Urpar0T COCAUNHCHUA d-MeTaJIJ'IOB, B KaKOM CTEIEHU OKMCIICHUS IIpHU 5TOM HAXOIHUTCA

MeTa1?
Bapuant Cxembl peakuui
1 Fe(OH), + Oz + H2O — Fe(OH)3
KMnOg4 + KI + H,SO4 — 1> + MnSO4 + K2SO4 + H,O
5 KMnO4 + KI + H,0 — I + MnO; + KOH
C0203 + HClxomn) = CoCl, + Cl + H2O
3 KNO: + K2Cr207 + HNO3 — Cr(NO3); + KNOs + H,O
KMnO4 + KNO; + KOH — K>oMnO4 + KNO;3 + H,O
4 KMnOy4 + Cr2(SO4)3 + KOH — K>CrO4 + KoMnO4 + H2O + K2SO4
FeCl; + KOH + Br; = KoFeO4 + KBr + H,O + KC1
KoFeOs + NH3; — N> + H2O + KFeO, + KOH
3 K2Cr207 + KI + H2SO4 — Cr2(S04)3 + 12 + H2O + K2SO4
6 KMnO4 + H202 + H2SO4 — MnSO4 + Oz + KoSO4 + H2O
FeCl; + KI - FeCl, + I + KCI
7 K>Cr207 + SOz + H2SO4 — Cr2(S04)3 + KoSO4 + H2O
MnO; + HCl - MnCl, + Cl; + H,O
3 Cr2(SO4)3 + PbO; + KOH — K>CrO4 + PbSO4 + H20
KMnO4 + H,0 + KNO2 - MnO» + KNOs; + KOH
9 KMnOj4 + NaxSO3 + HoSO4 — K2SO4 + MnSO4 + H20 + NaSO4
Cr203 + NaOH + KNO3; — Na;CrO4 + KNO2 + H2O
10 KMnO4 + Na;SO3; + NaOH — KoMnOgy + NaxSO4 + H,O
FeSO4 + K>CryO7 + H2SO4 — Fex(S04)3 + KaSO4 + Cra(S04)3 + HO
1 Cr(OH)3 + Br; + KOH — K»>CrO4 + KBr + H2O
KMnO4 + KOH + KNO; - K:MnO4 + KNO3 + H,O
12 K2Cr207 + H3PO3 + H2SO4 — Cr2(SO4)3 + H3PO4 + K2SO4
KMnO4 + K7SO3; + H O - MnO; + KoSO4 + KOH
13 KMnO4 + Hz2S + H2SO4 - MnSO4 + S + K2SO4 + H20
Sn + HNO3p) = Sn(NO3), + NH4NO3 + H,O
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14 PH3 + CuSOs + HO — H3PO4 + Cu + H2SO4

K>Cr,07 + SnCl; + HC1 — SnCls + CrCls + KCI + H,O
15 FeCl; + SOz + H2O — FeCly + HaSO4 + HCI

KNO> + KoCr207 + HNO3 — Cr(NO3); + KNOs + H,O

7.3.2. IIpomexyTOUHAas aTTECTALUS
[TpomesxyTounas aTrectanus npoBoautcs Ha 1 cemectpe | kypca (ounas ¢popma oOydeHus)

u Ha 3 cemecTpe 2 Kypca (3aouHas hpopma o0ydeHus1) B popMe IK3aMeHa.

CryneHT nomycKaeTcs 10 CAauy 9K3aMeHa, €CIIH BBITIOJIHEHBI CIEIYIOINE BUIBI paboT:
- BBITIOJIHEHBI U 3aIUIICHBI JJa00paTOpHbIC PadoOTHI,

- MPOMICHBI TECTOBBIE 3aJ]aHUsI IO BCEM TEMaM Kypca C pe3yJibTaToM He Hike 60%;

- BBITIOJIHEHBI TPU KOHTPOJIBHBIX PA0OTHI HA OIICHKY HE HUXKE «YIOBJICTBOPUTEIHLHOY.
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