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1. Henun, 327244 U IVIAHUPYeEMbIe Pe3yJIbTAThI 00y4eHHs M0 AUCHUIITHHE

[lenpl0 OCBOEHUS AMCUMIUIMHBI «XHUMHUs» SBiIAeTCS (OPMHUPOBAHHE Yy CTYACHTOB
XUMHUYECKOM IOJArOTOBKM II0 BONPOCAM, CBS3AHHBIM C IPUMEHEHHEM OCHOBHBIX XHMHYECKUX
3aKOHOB, 3aKOHOMEPHOCTEM IIPOTEKAHUSA XUMHYECKUX PpEAKUUN JUIsl pelIeHUs KOHKPETHBIX
NPAaKTUYECKUX 3a/ad B O0JIACTH HKOJIOTMYECKOM M INPOMU3BOJCTBEHHOW O€30IaCHOCTH, a TaKXKe
IPUPOJOO0XPAHHBIX OMOTEXHOJIOTHH.

3amaun  JUCLMIUIMHBL: CO3JlaHME TEOPEeTHYeCKOW Oa3bl Al OCBOEHHS MOCIETYIOLINX
JUCLUIIINH, B KOTOPBIX PACCMATPUBAOTCS CBOMCTBA IIPOCTBIX U CIIOKHBIX BEIIECTB, a TAKKE METO/bI
UX TOJIydeHMs M HccieloBaHus Uil HaumOonee 3((EKTUBHOrO HCHOIb30BaHUA B 00JIACTH
HKOJIOTHYECKOM U MPOU3BOACTBEHHON OE€30MIaCHOCTH, a TAKXKe MPUPOI0O0XPAHHBIX OMOTEXHOIOTUH.

OOyueHne no AMCLUUIUIMHE «XUMHS» HalpaBlIeHO Ha (OpPMHUpPOBaHUE Yy OOYHYaIOUIMXCS
CIIENYIOIINX KOMIIETCHIIUMN:

I/IHI[I/IKaTopr JOCTHIKCHUSA
KOMIIETCHIIU N

HOIIK-3.7. [leMmoHCTpUpPYET
MOHUMaHHE XUMUYECKUX
MPOIIECCOB

Koa u HauMeHoBaHue KOMIIeTeHIIUH

OIIK-3. Cniocob6eH npuMeHsTh COOTBETCTBYIOLIHI (hU3UKO-
MaTeMaTHYECKHUI anmapar, METO bl aHAIH3a H
MO/JICITUPOBAHHSI, TCOPETUIECKOTO M IKCIICPUMEHTAIBHOTO
WCCJICIOBAHMSI IPU PEIICHUH MPO(EeCCHOHAIBHBIX 331a9

B pe3yabTarte ocBOeHHs IMCHMIIJIMHBI 00YYAIOIIUICS T0JIZKEH::

3HaeT O0COOEHHOCTH CTPOEHHMsI AaToMa »3JIEMEHTOB, HCXOIi U3 HX TIOJ0XKEHUS B
NEPUOANYECKON CUCTEME; MPUPOLY XUMUYECKOW CBSI3M B PA3IMYHBIX THUIIAX MaTEpUAsOB, CBS3b
XMMHUYECKOI'0 COCTaBa ¢ MEXaHMUECKUMHU, TEXHOJOIMUECKUMHU U Jp. CBOIICTBaMHU.

YMeeT roToBUTh PacTBOPbl XMMMYECKHX BEILECTB 33JaHHONW KOHIIEHTPALUH; ONpPENeIsATh
M3MEHEHNE KOHIICHTPALMK BEIECTB IIPHU IPOTEKAHNN XUMHUUYECKUX IPOLIECCOB.

Buiageer merogaMu onpeneneHus KOHIEHTpauuu 1 pH pacTBOpoB BelecTs.

2. MecTO TUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl
JlucuumiuHa OTHOCUTCS K oOsi3arenbHON vacTu 1ukia b.1 «/lucuumnmuuel Moaymnm)y.
Jucuurnnunaa ©Oa3upyeTcss Ha CIEAYIOUIMX, MPOWICHHBIX AMCHUIUIMHAX: «Du3uKo-

XUMHUYCCKHUE OCHOBBI BOAOIIOATOTOBKHN), «TeHJ'IOMaCCOO6MeH», «TommmBo u TCOpHUA TOPCHUSAD,
((MaTepI/IaJ'IOBeI[eHI/Ie N TCXHOJIOTUS KOHCTPYKIUOHHBIX MATCPUATIOB)).

3. CTpyKTypa u coepkaHue JUCHUNTHHBI

OO011ast Tpy1I0eMKOCTh TUCIMITIMHBI COCTaBisieT 3 3aueTHble eauHuilpl (108 gacos).
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3.1  Bwuabl yueoHoii paGoThl H TPY10EMKOCTh

(o popmam oOyueHus)

3.1.1. Ounas ¢popma o0yyeHus

Ne . KoanuectBo Cemectp
Bupa yueOHo# padoThl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B tom uncre:
11 | Jlekuuu 16 16
1.2 | CemuHapcKue/IpakTUUECKHUE 3aHITHS 16 16
1.3 | JlabopaTopHbIe 3aHATHS 16 16
2 CamocrosiTesibHas padoTa 60 60
3 | lIpome:kyTouHasi aTTecTALUSA
3auer/mud.3aueT/IK3aMeH IK3aMeH
Hroro 108 108
3.1.2. 3aounas hopma oOyueHHs
Ne . KoamyecTBo Cemectp
Bup yueOHoii padoTnl
n/n 4acoB 4
1 AyIMTOpHBIE 3aHATHS 12 12
B Tom uucie:
1.1 | Jlexkuuu 6 6
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHS - -
1.3 | JIJaBopaTopHbIe 3aHATHS 6 6
2 | CamocTosiTe]IbHAs1 padoTa 96 96
3 | IIpome:kyTouHasi aTTecTAIUsI
3auet/nud.3auer/sK3aMeH IK3aMeH
Hroro 108 108
3.2 TemaTnuyeckuii IJIaH U3y4YeHU s JUCHUNTIHHBI
(mo popmam 0OyueHus)
3.2.1. Ounas dpopma oOy4deHus
TpyroemkocTs, yac
AyautopHas padora =
o L Q o E
Ne Pa3nesibl/TemMmbl o . § % = :__mi = g g § s
n/m JHCHUILTHHBI 3 E . E 2 % = Eé g = §
SRR
SE |2 | &%
o
1| Beenenue 5 2
2| Pazzen 1. OcCHOBHBIE XUMUYECKHE
MOHATHUS U 3aKOHBI. ArperaTHble 7 1 2 4
COCTOSIHUSI BEIIECTB.
3| Paznen 2. OcHOBHBIE KI1acChl 7 1 9 4
HEOPraHMYECKUX COCTNHEHHI.




Paznen 3. Ctpoenue aToma.

w

Pasnen 4. Xumnueckas CBA3b.

Paznen 5. Xumnueckas TepMoIuHaMUKa.

12

Pasznen 6. Xumnyeckas KHHETHKA.

12

O N O B>

Paznen 7. PactBopsl. JlucnepcHbie
CHUCTEMBI.

12

N (NN~

N (NN

O OO0~

Pa3nen 8. OkuciaurensrHo-
BOCCTAHOBUTEJIbHBIC PEAKIIUH.

-

o

10

Paznen 9. DnekTpoxumudeckue
MIPOLIECCHI.

12

11

Pasznen 10. OOume cBoiicTBa METAJLIOB.

12

Paznen 11. Metaisl d-cemelicTBa.

\‘

13

Paznen 12. KoMiuiekcHbIE COEAMHEHMS.

Rl N

AR O

Hroro

108

3.2.2. 3aouHas popma o0ydeHus

Pa3nenanl/TeMbl
JUCHUAILINHBI

TpyroeMkocTsb, yac

Bcero

AynutopHas padora

Jlexkmu

Cemunapckue/
MPaKTHYECKHE

3aHATUA

JlaGopaTopHbie

3aHATUA

[TpakTrueckas

HOATOTOBKA

CamocToaTebHAS
padora

BBenenue

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

N

Pasnen 2. OCHOBHBIE KJIaCChI
HEOPraHMYECKUX COSTUHEHHI.

Paznen 3. Ctpoenue atoma.

Paznen 4. Xumnueckas CBS3b.

Paznen 5. Xumnueckas TepMoIuHaAMUKA.

Paznen 6. Xumnyeckas KHHETHKA.

oo~~~

N0~

Pasnen 7. PactBopsl. [lucniepcHbie
CHUCTEMEL.

N (NN DN

Pa3nen 8. OkuciauTensHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

\'

10

Pazmen 9. DnekTpoxuMuveckue
TIPOIIECCHI.

11

Pasgen 10. O0mue cBolicTBa METAJLIOB.

12

Paznen 11. Metamsl d-cemelicTBa.

13

Paznen 12. KoMiuiekcHbIE COEqMHEHMS.

~N N~

Hroro

108




3.3 Conep:xxaHue TUCHUNIMHBI

BBenenne

XuMusl Kak 4acTb €CTECTBO3HAHMSI - HayKa O BEIIECTBAX M MX MpeBpanieHusix. Bujbl
XUMHUYECKHX peakuui. CBs3b XMMHUU C JIPYTMMH HayKaMmH. 3HA4eHHE XUMUU B (HOPMUPOBAHUU
MBIIUICHUS B U3YUYEHUH MPUPOJIbI U PAa3BUTUU TEXHUKUA. XUMHUS U IPOOJIEMBI SKOJIOTHH.

Paznen 1. OcHOBHble XHMHYECKHME MOHSATHSA M 3aKOHbI. ArperaTHblie COCTOSTHHS
BelIeCTB.

XUMHS — HayKa O BELIECTBAX M MX IPEBPALLICHUSIX. ATOMHO-MOJIEKYJSIPHOE yUYE€HHE. 3aKOH
MOCTOSIHCTBA COCTaBa. 3aKOH MPOCTBIX KPATHBIX OTHOLICHUH. ATOMHBIE U MOJICKYJISIPHBIE MAacCHhI.
KonnyectBo BemecTBa. 3akoH ABorajpo. 3aKOH MPOCTHIX 00BEMHBIX OTHOmIeHUH I'eii-JIroccaka.
3aKoH 3KBUBAJICHTOB. ["a30BbI€ 3aKOHBI.

Pa3nen 2. OcHOBHBIE KJIACChI HEOPTAHUYECKHX COeTMHEHMI.

Knaccudukanus nHeopranndeckux BemiecTB. Kiaccubukanus peaknuuii B HEOPraHUYECKOH
xuMuu. HoMeHkiatypa, noiayyeHue 1 XMMHUYECKHUE CBOWCTBA HEOPraHMYECKUX BelecTB. OKCHUBIL.
OcnoBanus. Kucinoter. AMdotepabie ruapoxcusl. Comu.

Pa3nen 3. CtpoeHue aToma.

Ucropus pa3Butus yueHust o cTpoeHur atoma. KBaHTOBO-MexaHUYECKask MOJIENb CTPOCHUS
atoma. KBanToBble unciia. CTpO€HHE MHOTOAJIEKTPOHHBIX aToMOB. Ilepmonnueckuii 3axon JI.U.
Mengpeneesa. [lepuoaunueckas cucrema .M. MenneneeBa. DinekTpoHHas KOHQUrypanus 3J1€MEHTa.
W3meHeHne CBOMCTB 3JIEMEHTOB B IEPHOJAX U TPYIIIAX.

Pazjnen 4. Xumnueckas cBs3b.

Xumunyeckas cBa3b. O0pazoBanue u cBoicTBa. [lonsapHocTts cBs3u. [lonsapuzyemMocTs CBS3M.
DOHeprusi M JAjuHa CBs3U. HampaBlieHHOCTh KOBAJEHTHOW CBs3U. MexaHu3Mbl 00pa3oBaHUs
KOBaJICHTHBIX cBsA3eil. OOMeHHbINH MexaHu3M. JloHOpHO-aKIeNnTOpHBINA Mexanu3M. Hackiaemocts —
CBOMCTBO KOBaJEHTHOH cBsI3HW. MoHHas XuMH4Yeckas CBI3b. MeToJ BaJIEHTHEIX CBi3ed. Meton
MOJIEKYJISIpHBIX opOuTaneii. CBs3pIBaroIIne U pa3pbixistoniue opoutanu. [Topsaok 1 sHEpTus CBs3u.
ONEeKTpOHHbIE  KOHQUTypanuu  MOJeKyl.  Meramaudeckass  CBsi3b.  MEXMOJCKYISIPHOE
B3auMojeiictBue. Ban-nep-BaanbcoBbl cuibl. BomopoaHas cBsizb. XUMHUUYECKasl CBA3b U CTPOEHUE
BemecTB. OOImasi xapakTepUCTHUKA KHUAKOTO COCTOSHHUA. XapaKTEPUCTHKAa CBOWCTB BEIECTB B
TBEPAOM COCTOSIHUMU.

Pa3nen 5. Xumnueckasi TepMOIMHAMHUKA.

OcHOBHbIE TOHATUS U onpeneneHus. OyHKIUS COCTOSAHUSA. BHYTpeHHssT >Heprus.
Onranbnus. 3akoH ['ecca. DuTponust. Jueprus ['ud0ca.

Pa3zgen 6. XuMuueckasi KHHETHKA.

CKOpOCTh XMMHUYECKOM peakuuu. BiusiHue KOHIEHTpAIlMd pearupyromnux BEIIECTB Ha
CKOpPOCTh peakluu. BnusHue TtemmepaTypel Ha CKOPOCTb XHMHMUYECKOW peakuuu. BiusHue
KaTaJu3aTOpoOB Ha CKOpPOCTh XuMHueckod peakuuu. Peakuus benoycoa-XXabotuHckoro.
Xumunueckoe paHoBecue. [Ipunuun Jle-IIlarense. da3zoBbie paBHOBECUSA. TEepMHUUECKUN aHATHU3.

Pa3nea 7. PacTBopbl. [lucnepcHbie cuCTEMBI.

PactBopbl Kkak roMoreHHble cucteM. Boma. CrocoObl BBIpaKEHHS COCTaBa PacTBOPOB.
PactBopuMoOCTh BemecTB B Bojie. MI3MeHeHrEe SHTAIBIIUKA U SHTPOIHUH NPU pacTBOpeHnu. CBOWCTBA
pa30aBICHHBIX MOJEKYISIPHBIX pacTBOpPOB. 3akoH Payns. [ToHmkeHune TemmepaTypsl 3aMep3aHus U
MOBBIIICHHE TEMIEPATyPhl KUTIEHUS pa30aBICHHBIX MOJEKYISPHBIX pacTBOpoB. OcMoc. PacTBopsr
anekTponuToB. CreneHs aucconmanuu. Juccoumanus crnadbIX SJIEKTPONUTOB. Teopus CHIBHBIX
ANEKTPOJIUTOB. Peaknmm oOMeHa B pacTBOpax JJIEKTpOIUTOB. Boma kak crmaOblid JIEKTPOJIUT.
Bonoponusiii mokaszarens. bydepHbsie pactBopel. ['maponus coneid. JlucriepcHble CHCTEMBI.
Komnounueie pactBopsl. OOmIHME MOHATHS O JUCIIEPCHBIX cucTeMax. [IoOBEpXHOCTHBIC SIBICHHS.
CaMonpou3BOJIbHBIE TOBEPXHOCTHBIE TIpoIiecchl. AicopOiusi. CTpoeHHe JBOWHOTO IEKTPUIECKOTO
clos Ha rpaHulle panena (a3. DIEKTPUUECKHE CBOWCTBA KOJUIOMIHBIX PACTBOPOB. MeTOmbI
MOJTyYEHUSI KOJUIOMTHBIX pacTBOpOB. OUMCTKA KOJIOUI0B. MeMOpaHbl 1 MeMOpaHHBIC TPOIIECCHI.
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Y CcTOMYMBOCTH KOJUIOMAHBIX cucTeM. Koarynsuus KOJUIOMIHBIX pacTBOpoB. ONTHYECKHUE CBOMCTBA
KOJUIOUJHBIX pacTBOPOB. CTPYKTYPHO-MEXaHUYECKHUE CBOWCTBA IUCIIEPCHBIX CUCTEM.

Pa3nen 8. OKHCIUTEIBbHO-BOCCTAHOBUTEILHbIE PeaKIiHU.

Omnpenenenue creneHu okucienus. OKucieHue u Boccranopyienne. CocTaBiieHUe YpaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Metos snexkTpoHHoro 6ananca. MOHHO-311€KTPOHHBIH
Oananc. TUIbl OKUCITUTENBHO-BOCCTAHOBUTENBHBIX peakiuil. OKUCIUTEIHbHO-BOCCTAHOBUTEIIbHbBIC
SKBUBAJICHTHI.

Pazaen 9. DaekTpoxumusi.

Bo3HukHOBEHME CKauka NOTEHIMaJa Ha TpaHULE METAUI-pacTBOP  AJIEKTPOJIUTA.
DnexTpoaHble moTeHansl. ["anpBannueckuii anement Janusns-SAxo0u. M3mepeHne 3JIeKTpOIHBIX
MOTEHIMAJIOB. DJIEKTPOAbl cpaBHEHHUs. YpaBHeHne HepHcta. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
MEKTPOAbl. XMMHYECKHE MCTOYHHUKM Toka. Koppo3us wmertajuioB. XuUMHYECKass KOPpO3US.
OnekTpoxumudeckas kopposus. IlaccuBHOCTh MeTasuia. 3aluTa METAIIIIOB OT KOPPO3HUH.

Pa3nen 10. O6mmue cBOiicTBa METAJLIIOB.

[lonoxxkeHne MeTauioB B HEpUOAMYECKOM cucteme. Kpucrtainmyeckoe CTpOEHHE.
®uznyeckue cBoiicTBa MeTaioB. Meramumueckas cBsi3b. [lomyuenune wmetamnos. OOmiue
XMMHUYECKHE CBOMCTBA METAILIOB.

Pasznea 11. Merasibl d-cemeiicTBa.

DneKTpoHHOEe cTpoeHue u mnojoxkeHue B llepuogmueckoit cucreme. dusmyeckue u
XUMHUYecKue cBoicTBa d-MeTayioB. CBolicTBa coemMHEeHUN d-MeTallIoB.

Pasznea 12. KommiiekcHubie cOeANHEHUA.

Koopnunammmonnas Tteopusi Bepnepa. HomeHkiarypa KOMIUIEKCHBIX —COEIMHEHHM.
XUMHUECKas CBA3b B KOMIUIEKCHBIX coeqMHEHUsAX. KoMIUIeKCHbIE COeMHEHUS KAK JIEKTPOJIUTHIL.

3.4 Temaruka ceMUHAPCKUX/NIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHIA

3.4.1. Cemunapckue/npakTH4eckue 3aHsITus (JUist ouHOM (popMbl 00yUeHHMST; U1 320YHOMN
(bopMbI 00yUeHHS — HE IPEAYCMOTPEHBI)
. OCHOBHBIE XUMHUECKHUE MMOHITUS U 3aKOHBI. ATperaTHble COCTOSHUS BELIECTB.
. OCHOBHBIE KJIACCHI HEOPTAHUUYECKUX COSTMHEHUH.
. Ctpoenue aroma.
. XMMHYECKas CBS3b.
. XuMHueckast TepMOANHAMHUKA.
. XMMHYECKasi KHHETHKA.
. PactBOpbI. JlucnepcHble CUCTEMBI.
. OKUCTIMTENEHO-BOCCTAHOBUTEILHBIE PEAKIINH.
. DIEKTPOXUMHUSL.
10. OOurue cBOMCTBA METAILIOB.
11. Meransl d-cemeiicTBa.
12. KoMIiekcHbBIE COEIMHEHNS.

O©OoOo~NOoO ol WwWwN -

3.4.2. JlabopaTopHBbIe 3aHITHS

Ounas popma obyyenus

JlaboparopHas pabora 1. Onpenenenue TernaoBoro g exra peakiiuu HeHTpaau3aum.
JIaGoparophas pabota 2. CKOpocTh XUMHUYECKUX peakuuii. Karanms.

JlabopaTtopHas pabota 3. CuiabHBIE U ClTa0bIC AJIEKTPOJIUTHI.

JIaGoparophas pabota 4. OKUCIUTETBHO-BOCCTAHOBUTEIbHbBIE PEAKLINH.
JlabopaTopHas pabota 5. DIeKTPOIu3.

JIaGoparopHas pabota 6. DIEKTPOXUMHUECKAst KOPPO3HSL.

JlabopaTtopHas paborta 7. O01ire cBOHCTBa METAJIJIOB.

JIabopatopHas pabota 8. CBoiicTBa coeiHeHUi 0-MeTa/uIoB.
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JIaboparopnas padota 9. KommiekcHbie coequHeHns 0-MeTaioB.

3aounas ghopma obyuerus

JlabGopaTtopHas pabora 1. Onpenenenue TemioBoro d3p¢exra peakuu HeHTpaIu3aIuy.
JIaboparopHast pabota 2. CKOpOCTh XUMUYECKHX peakiuii. Karamus.

JlabGopaTopHas paboTa 5. DIEeKTpOJIu3.

3.5 TemaTuka KypcoBbIX NPOEKTOB (KypCcOBBIX padoT)
He npemycmoTpeHs!

4, YuebHO-MeTOAM4YecKOe M HHPOPMAITUOHHOE o0ecTieyeHne

4.1 Hopmatusnble 10kyMeHTHI 1 'OCTb1
He npenycMoTpeHsl

4.2  OcHoBHasi TUTEpaTypa

1. MapteinoBa, T. B. Xumus : yueOHHUK U IPAKTUKYM JUIst IPUKIIaaHoro 6akanaspuata / T. B.
MaprteiHoBa, 1. B. ApramonoBa, E. b. 'ogysoB. - M. : U3narensctBo FOpaiit, 2015. - 393 c. - Cepus
: bakanasp. [Ipuknaanoit kypc. ISBN 978-5-9916-4223-1.-137 k3.

2. 'muuka H.JI. O6mas xumust. M. UaTterpan-IIpecc, 2013.

3. JIyneiiko, T.I'. BBenenue B o6uryto xumuio / T.I'. Jlymneiiko ; MUHHCTEPCTBO 00pa3oBaHUs
u Hayku Poccuiickoit ®enepannu, OenepaibHoe rocyaapcTBEHHOE aBTOHOMHOE 00pa30BaTebHOE
yupexJieHue BhIcHIero npodeccruonaibHoro oopazoBanus «HOxHbIN (enepanbHblil yHUBEPCUTET",
Xumnueckuit  (dakynprer. — Pocros-Ha-llony : WsmarensctBo IOxkHOrOo denepanbHOro
yuuBepcutera, 2010. — 232 c¢. — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlonoiHMTeJIbHAA JUTEepaTypa

1. MapteiaoBa, T. B. ®usnyeckast xumus : yaebHoe nocodue / T. B. MapTteiHOBa. - 2-¢ U311,
nepepabd. u gon. — M. : MI'TY «MAMMW», 2012. — 124 c. — 110 3. sn.pec.

2. Opranunueckas xumus : yaeonoe nocobue / H. B. 3s1k, C. M. Pycaxosa, 1. B. ApramonoBa,
Tepexosa M. B. - M. : YH-T mammHocTpoenus, 2012. - 145 c.-25 3x3

3. MaprsiHoBa, T. B. [Ipaktukym no Heopranuueckoit xumuu / T. B. MapTeiHoBa. - M. : VH-
T MalIUHOCTPOEHU, 2013. - 60 C.- 45 3I1. pec. Pexxum
nocryma:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MaptbiHoBa, T. B. 3ammra meramnioB oT kKoppo3uu B aBromobOunectpoenuu / T. B.
MaprtbiHoBa. - M. : YH-T MamuHocTpoenus, 2013. - 132 c.- 35 sk3

5. T'opuues, W. I'. Komutonanas xumus / U. T'. Topuues, T. B. Mapteiaosa, O. H. [TnaxortHas,
N. B. ApramonoBa. - M. : MI'TY «MAMM», 2010. - 73 c.- 30 smpec. Pexum nocrymna:
http://lib.mami.ru/lib/content/elektronnyy-katalog

6. 3pix, H. B., l'ogysos, E. b., ApramonoBa, 1. B. ®yHkinnoHaIbHBIE HAHOMATEPHAIIHI :
nonydyenue u cpoiictea / H. B. 3wk, E. b. T'ogynos, M. B. ApramonoBa. - M. : VH-T
MammHocTpoeHus, 2012. - 128 ¢.-90 k3.

7. MaprsiHoBa, T. B. 3aganus st camocrostensHoi pabotsl / 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
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  JnexkTpoHHBbIE 00pa3oBaTe/IbHbIE PeCYpPChl

[IpoBenenue 3aHATUI U aTTecTalii BO3MOKHO B AUCTaHIMOHHOM (hopMate ¢ MpUMEHEHUEM
CUCTeMBI JUCTaHIMOHHOTO o0y4yeHus yHuBepcuteta (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadenpoii AIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) nmo BceM paszaenam nporpamMmbi:

Hazsanue D0P Ccrlika

Xumus u pusndeckast

/lonli i 2id=
xinvust (1-4 cemecrtp) https://online.mospolytech.ru/course/view.php?id=809

Pazpaborannbeiii DOP Brimrowaer B ceOs: JICKIMOHHBIM M TMPAKTHUYECKHH MaTepual;
camocrosTeNbHyI0 paboty (B Buae pedepara, PI'P, kypcoBoil paGoThl WM MPOEKTA);
BUJICOMATEPHAIIBL; IPOMEKYTOUYHBIN H UTOTOBBIN TECTHI.

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

Kaxnapiii  crygeHT obecriedeH HMHOUBUAYATbHBIM  HEOTPAaHHYEHHBIM  JOCTYIIOM K
9JIEKTPOHHBIM OubIMoTekam yHuBepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Ccpuika Ha 3JIEKTPOHHYIO OMOTHOTEKY:

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

45  JInueH3NOHHOE " CBO0OOIHO pacnpocTpaHsieMoe NporpamMMHoe
odecredeHue

1. MoitOduc — poccuiickas KOMIaHUS-Pa3padOTINK OE30NMaCHBIX O(UCHBIX PEIICHUH s
oOmieHuss M coBMecTHOW paboTel ¢ gokymeHTamu (AnbrepHatuBa MS Office)
https://myoffice.ru/

2. Ilnar¢popma nanoCAD — 5310 poccuiickas mnnarpopma A NPOEKTUPOBAHUS U
MOJIETTMPOBaHUS 00BEKTOB pa3uuHOM cioxkHocTH. [lognepxka popmaros *.dwg u IFC
Jenaer ee OTIMYHbIM pemenueM mna coBmemieHuss CAIIP- u BIM-texnomnoruii.
@yHKIMOHAN IaT(GOPMBI MOXKET OBITh PACHIMPEH C MOMOIIBIO CIIEHHATBHBIX MOAYJIEH
https://www.nanocad.ru/support/education/

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

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

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

4.6 CoBpemeHHbIe MpodeccHOHAIbHBIE 0a3bl JaAHHBIX U MH(pOPMALMOHHbIE
CIIPABOYHBbIE CUCTEMBI

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 miatrdopma FOPAMT http://www.urait.ru

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

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

oarwhE



https://online.mospolytech.ru/course/view.php?id=809
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://www.abok.ru/
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8. E-JIOCBE - DOmnextpoHHbii dkojor. HeszaBucumas wuHpOpMamuss O POCCHHUCKHUX
opraHu3zanusax, 0a3a HOPMAaTUBHBIX JOKYMEHTOB U 3aKOHOJATEIbHBIX aKTOB
https://e-ecolog.ru/

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

5.  MarepuajJbHO-TeXHHYECKOe ODecneueHne

Jnss  TmpoBeleHUs JIGKIMOHHBIX 3aHATHH  HMCIONB3YIOTCS —ayIWTOPHH, OCHAIICHHBIC
KOMIIbIOTEPAMH, HMHTEPAKTUBHBIMU JOCKAaMH, MYJIbTUMEAMWHBIMU HPOEKTOPAaMU M HKPaHAMHU.
Aymutopun  u  naboparopun  kadenpsr «Xumbmorex» IIK-411, IIK-433 o6GopynoBaHb
KOMIIBIOTEPHON U MIPOEKTHOU TEXHUKOM.

Jlnst mpoBeieHus 1abopaToOpHOTO MPAKTHKyMa Ha COBPEMEHHOM YPOBHE IPH BBITOJTHECHUU
71a00paTOPHBIX PabOT MPETYCMOTPEHO UCIIOIb30BaHUE CIIEIYIOLIEr0 000py10BaHUS:

. AKBaJIUCTUIUISTOP.

. AHaIIMTUYECKHE BECBL.

. TexHnueckue Bechl.

. DNEeKTPUYECKUH MOTYITPOBOTHUKOBBIN BBIIPSIMHUTEITD.

. MunmmaMnepmerpsl.

CymunbHblN mKad.

. @TOpOMIACTOBBIE KAJIOPUMETPHI.

. TepmomeTpsl.

. DIIEKTPOIU3EPBHIL.

. pH-MeTp-noHOMETpBHI.

. Cnextpodoromerp CD-56.

. UK-®ypbe cuekTpoMeTp ¢ IPeCCOM PYyUHBIM THIPABIAYECKUM.
. @otomerp KOK-3-01 dorosnekrpuueckuit.

. YcTaHOBKa ¢ BpAIIAONUMCs JUCKOBBIM 3tekTpozaom (BD/I-06).
. Iorpy>xHoit Tepmoctat-mupkynsarop LOIP LT-208 u repmoctat uupkyasiuuoHHbsiii BT3-

el el ol el
ODMWNREO

16. Apromatuueckuii TutpaTop TitroLine Alpha.

17. Torenumocrat mapku IPC PRO-M.

18. HoyTtOyk ¢ ycranoBienHbsiME cpeactBamu MS Office PowerPoint.
19. MynbTHMEIUIHBIA TIPOEKTOP C MEPEHOCHBIM IKPAHOM.

20. CnextpomMeTp aTOMHO-a0copOroHHbI «KKBAHT-2A%

21. BeITsDKHBIE IIKAQBL..

6. MeToanueckue peKOMeHIaIun

6.1 Meroauueckne peKOMEHJANUM UIsl TPeNoAaBaTe/isi MO0 OPraHU3alUU
o0yueHust

6.1.1 IlIpemomaBarenb OpraHWU3yeT MpPENoJaBaHUE TUCIHUIUIMHBI B COOTBETCTBHH C
TpeboBanusimMu «[lomoxkeHust 00 opraHuzaluu 00pa30BATENBHOTO Mpolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro (puitnanaxy», yTBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha mepBoM 3aHITHH TIPENOAAaBATENb JOBOIUT IO CBEICHUS CTYIEHTOB COJICpIKaHUE
paboueii nporpammsl aucruriuHb! (PIII).

6.1.3 IIpenogaBaTens 0COOCHHO OOpalaeT BHUMaHUE CTYICHTOB Ha:


https://e-ecolog.ru/
https://valtec.ru/
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— BHUIBI U (OPMBI MPOBEACHHS 3aHATUI MO TUCHUIUIMHE, BKIIIOYAs MOPSAJOK MPOBEACHUS
3aHATHUM C TNPUMEHEHUEM TEXHOJOIMH JUCTAaHIMOHHOIO OOY4YEeHHUS U CUCTEMBI
nuctanionHoro ooydyenus ynusepeutera (CO Mockosckoro [Tonutexa);

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

— Qopmy, copepxaHue U TOPSJOK IHPOBEIEHHS IMPOMEXKYTOUHOH aTTecTalud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEACTB, IpeaycMoTpeHHbIM PIT/L.

6.1.4 IlpenionaBarenb JOBOJIUT O CBEJICHUS CTYACHTOB Ipa(uK BHITOTHEHUS YI€OHBIX padoT,

npeaycmoTpeHHbix PIT/I.

6.1.5 IIpenogaBatesb peKOMEHYET CTYIEHTaM OCHOBHYIO M JOIOJHUTEIBHYIO JTUTEPATYPY.

6.1.6 IIpenonaBarenp nperocTaBiIsIeT Epes] IPOMEXYTOUHON aTTecTaluen (3K3aMEHOM W
3a4€TOM) CIIMCOK BOTIPOCOB JUISI TOJATOTOBKH.

6.1.7 IIpenonmaBarenu, KOTOpPHIC MPOBOIAT JEKIIMOHHBIE M TMPAKTUYECKHE (CEMHUHAPCKHE)
3aHATHUS, COTIIACYIOT TEMAaTUYECKU IUIAaH MPAKTUYECKUX 3aHATHH, YTOOBI MCIOJIB30BATH CIUHYIO
cucreMy 0003Hau€HHUM, TEpPMUHOB, OCHOBHBIX MOHATHH JUCLHUIUINHBL.

6.1.8 Ilpm mNOATrOTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO MEPEYHIO OOBSBICHHBIX TEM
IPEenoJiaBaTel0 HeoOXOAMMO YTOYHUTh IUIaH UX IpoBedeHus, corimacHo PIIJI, mpomymats
(GOpMYITHPOBKH U cO/IepKaHNe y4eOHBIX BOIIPOCOB, BHIHOCUMBIX Ha 00CY)KICHHE, 03HAKOMHTHCS C
HepevYHEM BOIIPOCOB 10 TEME CEMHUHApa.

B xoxe cemuHapa BO BCTYIUTEIFHOM CIIOBE PACKPBITh MPAKTUYECKYI0 3HAYUMOCTH TEMBI
CEMMHAPCKOI'0 3aHATHSA, ONPEIEIUTh MOPAAOK €ro MPOBEACHUs, BpeMs Ha OOCYXICHHE KaXKJI0ro
yuebHoro Bompoca. Mcmonb30BaTh (POHTANBHBIA ONMPOC /JaBas BO3MOXHOCTH BBICTYIIHTH BCEM
CTYZACHTaM, IPUCYTCTBYIOIINUM Ha 3aHATUH.

B 3axirounTenbHON 9acTH CEMHUHAPCKOTO 3aHSTHS CIEIYET MOJBECTH MTOTHU: JaTh OICHKY
BBICTYIIJICHUH KaXJIOTO CTYAECHTA U y4eOHOM Irpymbl B 11eJI0M. PaCKpbITh MOJI0KUTEIbHbIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEJACHHOTO CEMHHAPCKOTro 3aHATHs. OTBETUTH HAa BOMPOCH CTYACHTOB. Brimath
3aJjaHMsl JUI CAaMOCTOSITENIbHONM PabOThI IO OJATOTOBKE K CIIEAYIOIIEMY 3aHSATHUIO.

6.1.9 IlenecooOpa3Ho B X0/ie 3alTUTH pedepaToB, JIAOOPATOPHBIX PabOT, KypCOBBIX padoOT H
IPOEKTOB 3a/1aBaTh BBICTYMAIOUIMM M ayJUTOPUU JOTMOJHUTEIbHBIE U YTOUHSIOLINE BOIPOCH C
LEJIbI0 BBISICHEHHUS UX MO3ULIUHI M0 CYIIECTBY 00CYK/Ia€MbIX IIPOOIIEM.

Bo3moxHO mpoBeieHUe 3aHATUH U aTTecTaluil B IUCTAaHIMOHHOM (opMaTe C MPUMEHEHUEM
CHCTEMBI AMCTaHIIMOHHOT0 00ydenust yauepcutera (CJJO Mockosckoro ITonurexa).

6.1.10 Ilopsimox mpoBenmeHWs padOT B JAWCTAHIMOHHOM (opMare YCTaHABIMBACTCS
OTJCNIBHBIMU PAaCIOpPSHKEHUSAMHU TPOpPEeKTopa Mo YyuyeOHOW paboTe W/HWiIM LEHTpoM y4eOHo-
METOIMYECKOM pabOTHI.

6.2 MeToauueckne yKazaHus 1JI51 00y4aIOMIUXCSI O OCBOECHUIO THCITUTIJIMHBI

6.2.1 CrymeHTy HEOOXOJMMO COCTAaBHTH IS ceOsi rpadwik BBHIMOTHEHHS YYeOHBIX paloT,
npenycMotpeHHbix PIIJ] ¢ yuérom TpeOoBaHUN ApYrux IUCHUIUIMH, M3Yy4aeMbIX B TEKYILIEM
CEMECTpE.

6.2.2 Tlpu mpoBeneHUN 3aHATHIA W TPOIEAYp TEKyIIeH W MPOMEKYTOYHOH aTTeCTalluu C
UCMOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMAIMOHHON 00pa3oBaTeabHON cpenbl JUCTAHIIHOHHOTO
obpazoBanust yausepcutera (C1O Mockorckoro [lonmurexa), kak BO BpeMsi KOHTAaKTHON paboOTHI C
npernojiaBaTesieM, TaK M BO BpEMsl CaMOCTOSTEIbHOM pabOThl CTYAEHT MAOJDKEH OOECIeUYHTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO MOJAKIIOYEHUS K CHCTeMaM JAMCTaHLMOHHOTO
oOyuyenus. IIpm OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYAMTh CHUTYallMI0 C IIpErojiaBaTesieM
JTUCLUTIINHBL.

6.2.3 K mpoMeKyTOuHOW aTTeCTaIlH JIOIYCKAIOTCS TOJBKO 00yJaroImuecs, BHITTOTHUBIINE
BCE BHJIBI yU4e€OHOM pabOoTHI, IPeTyCMOTPEeHHBIE pabodeit mporpammoit qucturauabl (PTLT).
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7. DoH/1 OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLIEHMBAHMS Pe3yJIbTATOB 00y4eHU s

B npouecce o0yueHust B TeYEHHUE CEMECTpa UCHOIB3YIOTCS OLEHOYHBIE CPECTBA TEKYIIETO
KOHTpOJI YCIIEBAEMOCTH U MPOMEXYTOUYHBIX arrectauuid. [IpuMeHstoTcs ciaeayromue OLeHOYHbIe
CpeACTBa: KOHTPOJIbHBIE paOOTHI, TECTHI, 3alIUTA JTA0OPATOPHBIX pabOT, 3a4eT.

OOydenue mo OuUCHUIUIMHE «XUMHS» HAMpaBiIeHO Ha (OPMHUPOBAaHUE Y OO YYArOIIUXCS
CIEAYIOIIMX KOMIIETCHIIUM:

HHI[I/IK&TOPBI JOCTHIKCHUSA
KOMIIETCHIIU N

NOIIK-3.7. leMoHCTpUPYET
MOHUMAaHHE XUMUYECKHX
IPOIIECCOB

Koa u HauMeHoBaHHe KOMIIeTeHIIUH

OIIK-3. Cniocob6eH nNpUMEeHTh COOTBETCTBYIOIIHNMA (PU3UKO-
MaTeMaTUYeCKH armapaT, METO/Ibl aHAIN3a U MOJICIIMPOBAHUS,
TEOPETUYECKOTO U IKCIEPUMEHTATBHOTO UCCIICIOBAHMUS TIPU
penieHnn MpodecCHOHABHBIX 3a1a4

7.2 Illlkana u KpUTEpHHU OLleHUBAHUS Pe3YJIbTATOB 00y4YeHUsI

IIpomesxyTouHas arTectanus oOyyaromuxcs B popMe sK3aMeHa MPOBOIUTCS IO pe3yibTaTaM
BBITIOJIHEHHUSI BCEX BHJOB YYEOHOH pabOTHI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCLUIUINHE (MOIYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3YNIbTAThl TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OLEHKa CTENEHM JOCTHXKEHHsI OOy4YaroIIMMHUCS IUIAHHUPYEMBIX pe3yJbTaToB
o0y4yeHMs] 1O JAUCUUILIMHE (MOJIYJI0) IPOBOAUTCS INpenojaBaTeleM, BEAYIIUM 3aHATHS II0
JUCLHUIUIMHE (MOAYJII0) METOAOM IKCIEPTHOM oLeHKH. [1o uToram npoMexyTo4Hol arrecTanuu 1o
JUCLIUILINHE (MOAYIIIO) BBICTABIISIETCS OLIEHKA «OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBLHO) WU
«HEYJIOBJIETBOPUTEIILHOY.

K npomexyTouHON aTTecTanyy AOIMYCKArTCS TOJIBKO CTYIEHTHI, BBIMOJIHUBIINE BCE BUIbI
yuyeOHOIl paboThl, NpeayCMOTpeHHbIe pabodeil MporpaMMod MO JUCHUIUIMHE «XUMUI»
(BBINOJIHEHBl ~Ha  NPAKTUYECKUX  3aHATUAX M 3allUIleHbl BCE pacyeTHble PabOTHI,
IpelyCMOTPEHHbIE paboyeil mporpaMMoH, BBIIIOJIHEHBI U B CPOK CIaHBI JOMAILTHUE 3aJaHUS).

IIkana oueHUBaHUSA Onncanne

BemonHeHsI Bce BUABI Y4eOHOW padOThI, TPETYCMOTPEHHBIC
yueOHbIM MIaHOM. CTYIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHH, HaBBIKOB TMPHUBEACHHBIX B Ta0JMIIaX T[OKa3aTelneH,
OTIepUPYET NPUOOPETCHHBIMU 3HAHUSAMH, YMCHHSIMH, HaBBIKAMHU,
MPUMEHSIET WX B CHUTYalHsSX TOBBIIICHHON CIIOKHOCTH. [Ipm 3TOM
MOTYT OBITH JOMYIIEHBl HE3HAYUTENbHBIC OIIUOKH, HETOYHOCTH,
3arpyaHeHus. CTyIeHT MOJHOCThIO 00nagaeT 0a30BBIMU 3HAHHUSIMU
byHIaMEHTaIbHBIX pa3zaenon JUACIIUILINHBI B o0BeMme,
HEOOXOJIMMOM IS OCBOEHHS XHMHYECKHX OCHOB B DKOJIOTHH H
MIPUPOJIOTIOIL30BAHUH; IIOJTHOCTHIO BIIAJICET METOIAMU XUMHUIECKOTO
aHaJiM3a, W  COBPEMEHHBIMH  METOJIaMH  KOJWYCCTBEHHOM
00paboTku nHpOpMaIuu.

CrymeHt o6Omagaer 0a30BbIMH  3HaHHSAMH  (YHIaMEHTAIbHBIX
pa3zeNioB NUCHUIUIMHBL B 00BeMe, HEeOOXOIMMOM [UIsi OCBOCHUS
«XOPOIIIO» XHMHYECKHX OCHOB; BJIaJICET METOJaMHM XUMHUYECKOI'O aHajau3a, U
COBPEMEHHBIMU METOIaMH KOJIMYE€CTBEHHOU 00paboTKu
MH(POPMAIHH.

«OTIUYHO»
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IIkana oneHUBaHUS Onuncanme
CryneHt YaCTUYHO obnamaer 0a30BBIMU 3HAHUSAMU
byHIaMEHTAIBHBIX paszesnos JVCIIATUTHHBI B o0beMe,
HEOOXOJMMOM Ui OCBOCHHUS XMMHYECKHX OCHOB B JKOJOTUU U
«yJIOBJICTBOPUTEIIBHOY
MIPUPOJIOTIOIIL30BAHNH; YaCTUYHO BJIaJIceT METOJaMHU
XUMHYECKOTO aHaJM3a, u COBPEMEHHBIMH METOJaMH

KOJIMYECTBEHHON 00paboTKkH HH(OPMAIIUH.

He BoimonHeH oauH wiau  Oojiee BHUJIOB ydeOHOH  paboTHI,
NPEIYCMOTPEHHBIX y4eOHbIM I1aHOM. CTYAEHT JEMOHCTPHPYET
HETOJIHOE COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB MIPUBEICHHBIM B
Ta0JIMIaXx IOKaszaTeJei, MJOMYyCKAIOTCS 3HAYUTEIbHBIC OIIUOKH,
«HEYJIOBJICTBOPUTEIBHO)» | MPOSIBISIETC OTCYTCTBUE 3HAHWI, yMEHUN, HABBIKOB IO psay
noKa3aresiei, CTy/ICHT UCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPyIHCHHS TIPU
OTICPUPOBAHUY 3HAHUSAMHM U YMEHHUSIMH IPH UX MEPEHOCE HA HOBBIC
cutyauuu. CrygeHT He  crnoco0eH  peanu3oBaTb  JaHHYIO
KOMIICTEHITHIO.

7.3  OueHoYHbIe CpPeICTBA

7.3.1. Texyuuii KOHTPOJIb

Bonpocs 1J1s1 NOATOTOBKH K 3K3aMeHY CTY/JAeHTAM I10 JMCHHUILIMHE «XHMUS».

1. Ilpeamer, 3agauun U Metoabl XUMUU. OCHOBHBIE MOJOXKEHUS ATOMHO-MOJIEKYJISIPHON
Teopud. [lOHATHS: XUMHUYECKHI JJIEMEHT, aroMm, MouieKylda. OTHOCUTENbHbIE AaTOMHbBIE MU
MOJIEKYJISIpHBbIE Macchl. I paMM-aTOM, MOJIb BEIIECTBA.

2. OcCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH MOCTOSHCTBA
COCTaBa XMMHMYECKHX COEAVHEHMH, Ta30Bble 3aKOHBl. XMMHYECKMH OKBHBAJIEHT M 3aKOH
SKBUBaJICHTOB JlaibTOHA.

3. Kunaccel HeopraHMYecKMX COEIMHEHMH; OKCHUJbI, KHCIOTHI, OCHOBaHHs, COJIM, HUX
noJjiyueHue, pu3ndeckue U XMMHUYECKHUe CBOICTBA.

4. CoBpeMeHHOE IIpeicTaBieHHEe O cTpoeHur aroma. CocTaB aTOMHBIX  sIZIEP.
KopnyckyisipHO-BOJIHOBOM JyaliM3M MUKpodacTull. Y pasHeHue [le bpoiis.

5. Ypasuenue Illlpenunrepa. KBantoBo-mexaHuueckass Mojenb atoMa. KBaHTOBBIE uucIa,
TUIIBI 3JIEKTPOHHBIX opoutaneil. [Ipunuun HeonpenenenHoctu I eiizeitnOepra.

6. Ilpunmun Ilaymu. OmpeneneHue 3JIEKTPOHHOM €MKOCTH YpPOBHEW, MHOJYpOBHEH W
opOuTtaneii. [Ipasuio ['yuna.

7. Iopsinok 3amonHeHUs noxypoBHel anekrpoHamu. [IpaBuna KieukoBckoro, 3eKTpoOHHbIE
U 3JIeKTpoHOrpadudeckue Gopmysibl.

8. Ilepuomnueckuii 3akoH M nepuonuueckas cuctema J[.M. MenneneeBa. CtpykTypa
MIEPUOIUYECKON cucTeMBI. [lepropl, rpymmsl, noArpynnsl. 3aKk0oH Mo3imu. DNeKTPOHHBIE aHAJIOTH.
S-; p-; d- u f- sIeMeHTHI.

9. lepronnyeckn M3MEHSIOIIMECS CBOWCTBA DIIEMEHTOB: SHEPTHsI MOHU3AIMH, SHEPTHS
CPOZCTBA U EKTPOJIN3, IEKTPOOTPULIATENILHOCTD 3JIEMEHTOB.

10. ITpupoaa xumMuveckoii cBs3u. OCHOBHBIE BU/IbI U XapaKTEPUCTUKU XUMHUECKON CBSI3H.

11. KoBanenTtHas cBa3b. CIocOoOBI ONMUCAHMS KOBAJICHTHOM CBSI3M: METOJI BaJICHTHBIX CBSI3€ii
(MBC) u meron MonekyisipHbIX opoutaneit (MMO).

12. OcuoBnsle nonoxxenust MBC. [loHsTHE 0 KOBaJEHTHOCTH 3JEMEHTOB M BO30YKICHHBIX
COCTOSTHUSIX aTOMOB.

13. CgoiicTBa KoBaJeHTHOW cBsA3H. [lOMAPHOCTH CBA3M M CTENEeHb OKucieHUs. MoHHas
XUMHUYECKAs CBA3b.

14. HanpaBiieHHOCTh KOBAJICHTHOM CBSI3U: G- U M-CBSI3b, IOHATUE O THOPHIN3ALINH.
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15. Xumuueckas CBsI3b C TOUKH 3pEHUSI METO/1a MOJIEKYJISIpHBIX opouTtaneid. Pacnpenenenue
MOJIEKYJISIPHBIX OpOuTanel Mo ’HeprusiM. DHepreTHUeckas JuarpaMma M ONpelesieHHe Mopsiaka
CBSI3U.

16. DnemeHTH TEPMOJMHAMUKH W  TEPMOXMMHUHU. | 3aKOH  TEPMOJIMHAMUKHU.
TepMoauHaMuyeckue mapaMeTpbl M (YHKIHMH COCTOSHUS CHCTEMbI; BHYTPEHHSSI JHEpPIrus u
SHTAJIBITUA.

17. Tepmoxumus. 3akoH ['ecca. CnenactBus u3 3akoHa ['ecca. DHTanbnus 00pa3oBaHUS
XUMHUYECKHX BellecTB. Pacuer sHepreTrueckux 3PPEeKTOB XUMUIECKUX PEAKITUH.

18. Xumuueckoe cpoactro. I 3akon tepmoanHamuku. [lonarue 06 suTponuu. M3meHenue
SHTPOIUH MPH XUMHYECKHUX Tporieccax U (Ppa3oBbIX nepexonaax.19.

Oueprus ['m60ca u ee U3MEeHEHNE B XMMHUYECKUX Tpoleccax. HampaBneHHOCTh XUMUYECKUX
npoiieccoB. TepMOXUMHUUECKUE YPABHEHHS U MPAKTUUECKUE PACUETHI IO HUM.

20. Xumuueckasi KuHeTuka. CKOpOCTh XUMUUECKHX peaklnii U PakTOphl, HA HEE BIUSIOLIUE.
['oMoreHHbI€ U reTEPOreHHBIE PEAKIINH.

21. BniusiHve KOHLIEHTPAIMY PEarupyrOIIUX BEIIECTB Ha CKOPOCTh PEaKIi. 3aKOH AeHCTBUS
Macc, KOHCTaHTa CKOPOCTU PEAKIIUH.

22. BrmusHue TemmepaTypbl Ha CKOPOCTh XHMHUYECKOH peaknuu. [IpaBuno Bant-I'odda,
ypaBHeHUE AppeHnyca. DHEPrusl akTUBAIIUU XUMHYECKOM PEaKIIiu.

23. XuMHUeCKOe paBHOBECHE B TOMOTE€HHBIX cucTeMax. KoHcTanTa paBHOBeCHS. Y CKOPEHHE
TOMOT€HHBIX XUMUYECKUX peakuuidi. [ OMOTe€HHBIN KaTaJIn3.

24. XuMHUYeCcKOoe paBHOBECHE B T€TEPOreHHBIX cUCTeMaX. | eTeporeHHbIN KaTaaus.

25. dakTopsl, BIKSAIOMNE Ha XuMudeckoe paBHoBecue. [Ipuniun Jle-Illarense.

26. PactBopsl. OO111E TOHSATHUS O PACTBOPAX M TUCIEPCHBIX CUCTEMAX.

27. PactBopuMOCTb BeliecTB. Mi3MeHeHNe SHTaIBINK U SHTPOITUH TIPH PACTBOPCHHH.

28. KonuuecTBeHHasi XapaKTepUCTHKa pacTBOPOB. CrocoObl BBIPAKEHUS KOHIEHTPALUU
pacTBOpOB.

29. PacTBOpBI HEDNEKTPOIUTOB U ANIEKTPOIUTOB. CUIIbHBIC U CITA0bIe DTEKTPOIUTHI.

30. Cnabple snextponuThl. KoHCTaHTa MUCCONMAIIMN U CTENEHb JHCCOIMAIMN CIa0bIX
DIIEKTPOJIUTOB.

31. Bozaa kak cnaOslii anekTponut. loHHOe npou3BeieHre Boibl. BomopoiHblii mokas3aresb.
[ToHsITHE O KUCTOTHO-OCHOBHBIX MHANKATOPAX.

32. TlpousBenenue pactBopuMocTy. ['uaponus coneit. AM(OTEPHBIE AIEKTPOITHTHIL.

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

34. CtenieHb OKUCIICHHS U METOIBI e¢ pacuera. OCHOBHBIE OKUCITUTENN M BOCCTAHOBHUTEIIH.

35. MeToauka cocTaBi€HHsS] ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM.
Merton snexkTpoHHOro 6ananca. MoHHO-37eKTPOHHBIN METO/I (METO ] TIOJTYPEAKITUA).

36. BnusiHue cpeapl Ha npotekanue OBP.

37. DnexTpoaHbie ToTeHIUaNbl. CTpoeHHEe ABOHHOTO SJIEKTPUIECKOTO CIIOSI.

38. Msmepenue 5neKTPOAHBIX MOTeHIHANOB. CTaHIAPTHBIA BOJOPOIHBIA DIEKTPOJ U
BOJIOPO/IHAS IIKaJIa MOTEHIMATIOB. Pl HanpsHKeHU METaJNIOB M €r0 CBOWCTBA.

39. l'anpBanmnueckue deMeHTsl (I'D). AKKyMynsaTopbl. TOMIMBHEIE SJIEMEHTHI.

40. TTonspu3anws ¥ iepeHanpspkenne 0.

41. Dnextponus. [TocienoBaTensHOCTD IEKTPOHBIX POIECCOB. BTOpHUHbIE MpOIIeCcCH TPH
AIIeKTpoIn3e. SIBlIeHNE IepeHanpsKEeHNUS.

42. DACKTPOIH3 C HEPACTBOPUMBIM H PACTBOPHUMBIM aHOIAMH.

43. KonnuecTBeHHBIE COOTHOIICHUS TTPpH AekTponuse. 3akonbl Dapanes. Bexoa mo Toky.

44. Koppo3sus metauioB. Buisl koppo3uu.

45. Xumudeckasi Koppo3us. MexaHu3M o0pa30BaHUs MOBEPXHOCTHBIX TIEHOK. OlleHKa
CKOPOCTH KOPPO3HH.

46. DAEKTpOXUMHUYECKas KOPPO3Us, MEXaHU3M U YCIIOBUS €€ MPOTEKAHMSL.

47. CiocoOsI 3aIIUTH METAJIOB OT KOPPO3HUH.
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48. Metamnsl. Pactipoctpanenue U popMbl HaXO0XKIEHUS METAUIOB B mpupoje. M3pieuenune
MeTauloB U3 pyd. OCHOBHBIE CHNOCOOBI BOCCTAHOBJIEHUS MeTaysioB. llomydyeHume 4YHUCTBIX U
CBEPXYMCTHIX METAJLJIOB.

49. Meramnueckasi XUMUYecKash CBsA3b. Poib MeTaJUIMUECKOW CBA3M B (OPMHUPOBAHUHU
(GU3NYECKUX U XUMUYECKUX CBOICTB METAJLIOB.

50. Xumuueckre CBOMCTBA METa/IOB. B3auMoelcTBHE METAIZIOB C BOAOM, KHCIOTaMHU,
I1€J09aMH, COJIIMHU.

51. d-anemenTbI. OCOOCHHOCTH CTPOCHUS, (PU3UUCECKIE U XUMHYECKUE CBOiicTBa. KucinoTHO-
OCHOBHBIE U OKHCIIUTEIbHO- BOCCTAHOBUTEIIbHBIE CBOICTBA.

52. Metamyeckue criiaBbl. DU3NKO-XUMHUECKUI aHATU3 CIIJIABOB.

53. Kommuiekcusie COEIMHEHUS d-351eMEeHTOB. Honnr d-351eEMeHTOB KaK
KOMILJIEKCOOOpa3oBaTend. AHUOHHBIC, KATHOHHBIE W HEHUTpalbHbIE KOMIUICKCHL. THIBI CBsi3ed B
KOMILIEKCHBIX coequHeHusAXx. KoncranTa HecToiikocTy.

54. Opranuueckue coequHeHusl. Teopusi CTpOeHUs OPraHUYECKUX COeIMHEHUH byTieposa.

55. ®yHKUMOHATIBHBIE IpyIIbl. Kitacchl opraHMuecKux CoeAMHEHUH.

56. [Nomumepsl. CriocoObI OTYYEHUS TTOTMMEPOB: TOTMMEPH3AIHS U TOJTUKOHICHCAITHSL.

57. OU3NKO-XUMUUYECKHE CBONCTBA TTOJUMEPOB.

58. O6nacTu npUMEHEeHHUs TIOIMMEPOB.

Bonpocs! AJist NOATOTOBKM K 3K3aMeHY CTY/IeHTaM 0 JMCHHILINHE « XHMUSD)

1. BonnoBas ¢yHKuuA. OnekTpoHHoe o0nako u opOutanb. KBaHTOBbIE uMcna, UX
B3aMMOCBSI3b

2. I'maBHOE KBaHTOBOE YHCIIO. DHepreTudeckre ypoBHU. OpOuTanibHOE KBAaHTOBOE YHUCIIO.
[TogypoBuu. ®opma s- u p- opOuTanei.

3. MaruuTHOe KBaHTOBOE 4mcio. KonndecTBo opbutajneir B s-, p-, d- u f- momaypoBHsX,
B3aUMHAas OPUECHTAIIMS AaTOMHBIX OPOUTAIICH.

4. CnuHOBOE KBAaHTOBOE 4YHUCI0. MaKCHMallbHOE YHUCIIO JJIEKTPOHOB Ha OpOUTANsX,
MOJIYPOBHSX U YPOBHSX.

5. [IpyHLIMT U TOCNEA0BAaTEIBLHOCTh 3aIIOJHEHNS 3JIEKTPOHAMHU SHEPreTUYECKUX YPOBHEH U
MOYpPOBHEIN B MHOT'O3JIEKTPOHHBIX aTOMax.

6. MakcuManbHOE YHCII0 3JIEKTPOHOB Ha OPOUTAISIX, TOTYPOBHSAX U YPOBHSIX.

7. IlpaBuino ITaynu u npasusno ['ynaa (mpuMepsl IPUMEHEHHUS).

8. DineMeHTapHbIE YAaCTULIBL: AIEKTPOH, TPOTOH M HelTpoH. VX 3apsa u Macca.

9. 3apsin saapa v MOPSAKOBEI HOMEP dJIEMEHTa B IEPUOANYECKOl cucTeme. MaccoBoe 4ncio,
aTOMHas Macca 31emMeHTa. M30Tomnsl.

10. IMepnonuuecknuii 3akoH J[.V11.MeHeneeBa u mepruoruecKasi CHCTEMA SJIEMEHTOB C TOYKH
3pEHHs CTPOEHUS JIEKTPOHHON 000s10ukK aToMoB. CoBpeMeHHass pOpMYJIMPOBKA MEPHUOIUUECKOTO
3aKOHa.

11. Ilepuoguueckast cucremMa sieMeHTOB. I[lepuoabl W rpynmsl 3meMeHTOB. [IpuumHa
NEePUOANYECKOr0 U3MEHEHUS CBOMCTB JIEMEHTOB.

12. Paguyc atoma, 3Heprusi HOHU3ALUH, CPOJCTBO K AIIEKTPOHY, DIEKTPOOTPULIATEEHOCTh
(30). U3menenne 3TUX TapaMeTpoB T10 TIEPHOIAM U TPyIIaM NEPUOTAYECKON CHCTEMBI.

13. OcHOBHBIE XapaKTEPUCTHKH XHUMHUYECKOH CBA3M (IJMHA CBSI3M, DHEPrusi CBS3M,
MOJIIPHOCTH CBSA3H). BasieHTHbIE YIIIbI.

14. VIzmeHeHre NOTCHIIMAIIBHONW SHEPTHH CUCTEMBI PU COMMKEHUH ABYX aTOMOB BOJIOPO/IA.
JlnHa 1 9HEeprus CBsi3U B MOJIEKYJe BOAopojaa. V3MeHeHHe SHepruu CUCTEMBI MPH 00pa30BaHUU
XUMHYECKOMN CBSI3H.

15. Mexanu3m o0pa3zoBaHMs KOBaJIEHTHOU cBs3u. OO11as napa 3y1ekTpoHoB. KoBaneHTHOCTb
atomoB. KoBanenTHas HemosisspHas W MoJsipHas cBs3b  (mpumepsl). Haceblmaemocts u
HaIPaBJIEHHOCTb KOBAJIEHTHOM CBS3H.

16. Mexanu3m 00pa30BaHUs HEMOJAPHON M TOJIAPHON KOBAJICHTHOW CBS3M Ha TIPUMEPE
monekyn C12 u HCI.
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17. 6- u n -cBs3u. IlpocTele U KpaTHBIE CBS3HM HA IPUMEPE MOJIEKYJIbI a30Ta.

18. Mexanu3m ob6pa3zoBaHus HOHHOM cBs3u. [IpaBuio okrera. loHHas CBA3b Kak MpeenbHbIN
Cily4yall KOBAJICHTHOM MOJISIPHOM CBsi3U. CTENEHb HOHHOCTH XMMHYECKOM CBSI3U U BIUSHUE HA Hee A
90 B3aMMOJEHCTBYIOIUX aTOMOB.

19. BaneHTHOCTH aTOMOB B OCHOBHOM U BO30YXJIeHHOM cocTosiHuM. [ uGpuaHbie opOuTanmy,
ux opma. Tumbl rubpuM3aLUu: sp, sp® , SP° U pacronokeHue opouTaeii B POCTPAHCTBE.

20. Banentnnle yrubl. [IpoctpanctBeHHas ¢opma Moiiekyd. JIluHelHble, yIJIOBbIE U
nupamMuIaIbHbIe MOJIEKYJbl. CXeMBbI TepPEeKPhIBAHUS BAJICHTHBIX OpOUTANIEH B 3TUX MOJIEKYJax.

21. JlunonbHbIM MOMEHT. /IUMOJIBHBIA MOMEHT XMMHYECKOH CBSI3U U MOJIEKYJ CJIOKHOTO
BEIIIECTBA.

22. Ilonstus "cucrema", "daza", "kommnoneHt" (onpenenacHus). [ OMOreHHBIE M TETEPOTeHHBIC
peaxkuuu (IpuMepsbI).

23. DHepretuueckue 3(p(HeKTbl XUMUUYECKUX PeakLui. DK30- U SHIOTEPMUUYECKHE PEAKIIUU
(mpumepsbl). DHTanIbIUS. 3aKOH ['ecca U ciencTBUs U3 HETO.

26. Ilpumenenue cnencTBuil U3 3akoHa ['ecca i pacyera SHTAIBIUN XMMUYECKUX PEaKIHii.
CranpapTHble yCIIOBUS. DHTAJIbIINA 00pa30BaHUs CJI0KHOTO BEIIECTBA.

27. CpenHsis M HCTHHHAs CKOPOCTh XUMHMUECKOW peakuuu. BinsHue KOHIEHTpauuu
pearupymoIrx BEeIEeCcTB Ha CKOPOCTh XUMUYECKON peakIuy. 3aKOH JIEHCTBYIOINX Macc.

28. 'oMOreHHble XMMHUYECKUE peakuuu (IpuMepbl). BiusHue Ha CKOpPOCTh T'OMOI'€HHOM
peakuyy KOHUEHTPAllUU Pearupyonx BelmecTB. 3aKoH JeicTByomuX Macc. Koncranrta ckopocTtu
pEaKLUH.

29. BnusHue TemmepaTypbl Ha CKOPOCTb XUMHUYECKOW peakIMU. AKTHUBHBIE MOJIEKYIbI,
SHeprus axkTuBauuu. IIpuynMHa 3aBUCHMOCTH CKOPOCTHM XMMHUYECKOH PEAKIMU OT TeMIIEpaTyphl.
VYpasuenue Baunt-I'odda, Temneparypusiii koadduiment.

30. I'ereporennsle peakuuu (mpumepsl). CKOPOCTb reTepOreHHON peakluy, BIUsSHUE Ha Hee
muddy3un U OBepXHOCTH pasnena ¢a3. KoHcranta paBHOBecHs Ui TeTepPOreHHON peakuuu. 31.
Karanuz wu karanusatopsl. KaTain3 TOMOTEHHBIMI W TI€TEPOTEHHBIM, IOJOKUTENBHBIN U
OTpULIATENBHBIA. MexaHu3M JIeHCTBHS KaTaam3aropoB. lIpumepsl mpuMEHEHHs KaTaau3aTopoB B
IIPOMBIIIIEHHOCTH.

32. HeoOpatumble u oOpaTuMble peakiuu (TpuMepbl). XUMHUECKOE paBHOBECHE B
TOMOTEHHBIX U TeTePOTeHHBIX crcTeMax. KoHcTaHTa paBHOBECHSI.

33. IlpaBuno Jle-lllatenbe W mNpHMEHEHHE €ro K pPABHOBECHBIM cHcTeMaM. BimsHue
TEMIIepaTyphl, NaBJICHUS W KOHIEHTPAIMH pPEarupyroliux BEIISCTB Ha MOJIOKEHHE PaBHOBECHS.
ITpumepsl.

34. BiusiHWe TeMIepaTyphl, JaBICHWsS W KOHIEHTPAIMM PEArHPYIOIIMX BEIIECTB Ha
noJjiokeHne paBHOBecHs. llpumepsl. BrIOOp ONTUMAaNbHBIX YCIOBHH MPOBEACHUS XUMHUYECKHX
peakiuii Ha mpuMepe cuHTe3a ammuaka: N2 + 3H2 «<»>2NHs; AHx.p.< 0.

35. PactBopel. CriocoOBI BBIp@KEHHUSI COCTaBa PAcTBOPOB (MaccoBasi JIOJIsA, MOJIApHAS W
HOpMaJibHasi KOHIIEHTpaluu, TUTP). HacklleHHble, HeHACHILEHHBIE U MEPECHIIIEHHBIE PACTBOPHI.
Ilepexpucrammm3anus.

36. TertoBele 3((ekTbl mpU pPacTBOPEHUH KPUCTALTUYECKOTO BEIIECTBA B SKUIKOCTH.
CounpBaTanysi ¥ THIpATAIKs. JHTAIBIN PaCTBOPEHHS. BimsHue TemrepaTrypsl Ha pacTBOPUMOCTh
KPUCTAJNTNYECKOT0 BELIECTBA B )KUIKOCTH.

37. PacTBOpUMOCTH Ta30B B KHUJIKOCTH. 3aBUCHMOCTh PACTBOPUMOCTH T'a30B B KHUIKOCTH OT
naBieHus (3akoH ['enpu) u Temmeparypsl. [Ipumenenue npasuna Jle-Illarenbe k mporeccy
pacTBOpEHMs ra3a B KUIAKOCTH.

38. DnEeKTPOIUTHI U HEIEKTPOIUTHI. Teopus 3JMeKTpoIUTHUECKOH auccoruanuu. CTeneHb
(o) 1 koHCTaHTa (KAuC.) Auccorpanui. PakTopsl Biausonme Ha o ¥ Kauc.? CuibHbIC U clla0ble
3JICKTPOJIUTHI (TIPUMEPHI).
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39. Jlucconmanusi 3naekTposuToB. CTymeHyaTass AUCCONMAIMS KUCIOT W OCHOBaHWU. Ha
npumepax aucconmanuu Gochopuoit kuciaorel (HsPOs) m runmpoxcuaa kobamsra (II) Co(OH)..
KoHcTaHTa 31eKTpOoIMTHYECKON AUCCOLUALIH.

40. 3akoH pazdasnenus OcTBanbaa s C1ab0ro OMHAPHOTO JIEKTpoIUTa (BBIBO). BiusHue
KOHIIGHTPALIMU PacTBOPa CIa00T0 JIEKTPOIUTA HA CTEIICHD MIEKTPOIUTUIESCKOM TUCCOIHALINY.

41. MloHOOOMEHHBIE peakluu ¢ 00pa3oBaHHEM OCajKa, ra3a, claboro 3JEKTPOJIUTA WU
KOMILJIEKCHOTO HOHA (TIPUMEPHI).

42. Tlpow3BeneHue pacTBOPUMOCTH M NMPUMEHEHHE €ro JJISi BBIYMCICHUS KOHLEHTPAIHH
HACBIIIEHHOI'O0 pacTBOPAa U BO3MO>KHOCTH BBINIAJICHUS OCA/IKa U3 PacTBOPA.

43. DnexTponuTHUECKas auccolanvs Bojbsl. KoHcTaHTa nucconuanuu Boasl. MoHHOE
npou3sBenenue Boibl. Bogoponusiii mokaszarens (pH) pacTBopos.

44, KonueHTpauusi HOHOB BOJOPOAA U MOHOB THJIPOKCHIA B HEUTPAJIbHBIX, KUCIBIX U
niesI09HbIX pactBopax. [lokazarens pH u ero 3HaueHue B 3TuX pacTBopax.

45. Tunpomus coneil. Crynenuarsii rugponus. W3menenne pH 1npu  rugposnuse.
HeoOparumplii ruapoms.

46. CrerieHb M KOHCTAHTA THAPOJIN3a. BiimsiHMe TeMmiepaTypsl M KOHIIEHTPAIMK PacTBOpa Ha
TUAPOIIU3.

47. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCICHUS U BaJICHTHOCTD
aToMoB. OKHCIIEHUE U BOCCTAHOBJICHUE.

48.OnexktponHbIii Oanmanc. CoCTaBIeHHE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi Ha
npumepe: H2S + KMnO4 + H2SO4 — S + MnS0O4 + K2S04 + H20.

49. Tumbl OKUCIUTENHFHO-BOCCTAHOBUTEIILHBIX peakiuil. BrusHue ycrmoBwii NMpoBeACHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklnii (KUCIOTHOCTh CPE/Ibl, TEMIIEpaTypa, KaTalu3aTtop) Ha
COCTaB MIPOJYKTOB PEaKLUU.

50. Dnexrponus. IlocnenoBaTenbHOCTh pa3psiia UOHOB Ha 3MeKTpogax. CXeMbl MpOoIECcCCOB
aneKTponm3a paciuiaBa u pactBopa NaCl. 3akonsl anexTponu3sa (3axonsl Dapayes).

51. Omnektponus. CxeMbl TMPOILECCOB DIEKTPOIN3a C WMHEPTHBIMU DJIEKTPOJAMU U
pacTBOPUMBIM aHO/IOM. [IpuMeHeHue 3IeKTpoIn3a.

52. PaBHOBecue B CHCTEME METAJLI-PACTBOP €ro CONH. YCTPOHCTBO M MPHUHIMI JASHCTBUS
MEPBUYHOTO rajbBaHUYECKOI0 ieMeHTa Jlanuens-Axkoou.

53. OTHOCHUTENBHBIN SIEKTPOJAHBIA MOTeHnHand. Bomopoansiit anektpon. CTaHIapTHBIM
AJIEKTPOJIHBIN MOTeHIMal. PaJ cTaHIapTHBIX 3JEKTPOAHBIX MOTEHIHaNOB g nap Me/Men+ (psin
HaIpsKEeHUH) U BBIBOABI W3 Hero. [IpuMeHeHHe CTaHJapTHBIX 3JIEKTPOAHBIX MOTEHIHMAJIOB IS
orpezeseHus: BO3MOKHOCTH MTPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH.

54. Teopusi CTpOCHHsS] KOMIUIEKCHBIX COEAMHEHHUU. XapakTep XUMHUYECKOH CBSI3U B
KOMIUIEKCHBIX COeAMHEHMsIX. L{eHTpanbHbIi aToM, JTUTaH[bl, KOOPAUHAIIMOHHOE uncio. [Tpumepsl
peaKklMii MOJy4YeHUs KOMIUIEKCHBIX COEIMHEHUII.

55. Xummuueckasi CBsi3b B MeTallaX. XMMHUYECKHE CBOMCTBA METaUIOB. B3ammomeiicTBue

MCTAJJIOB C HEMCTallllaMu, BOI[OfI, pacTBOpaMu KHUCJIOT U IIEeI0YEH. HpOMBIIJ_U'ICHHBIC CIIOCOOBI
MOJIYYCHHA MCTAJIJIOB.
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[Tpumep 3K3aMEHAIMOHHOTO OHyIeTa

MUWHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30BAHMS POCCUVICKOW ®EJIEPALIN
GbenepanLHoe rocyaapCTBEHHOC aBTOHOMHOC 06pa3OBaTCHLHOC YUYPCKACHUEC BLICHICTO 06p330BaHI/IH
«MOCKOBCKMI NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMHI1 OJIUTEX)

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

O6pazoBatenbras nporpamma: 13.03.03 DuexkTpodHEpreTHKa 1 JIEKTPOTEXHHKA
Kypc 1, cemectp 1

9K3AMEHAILIMOHHBIN BUJIET Ne 16.

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

1) 3aKoH MPOCTHIX 00BEMHBIX OTHOIICHHUH,

2) 3akoH ABorajpo,

3) 3aKOH MOCTOSIHCTBA COCTaBA,

4) 3aKOH MPOCTHIX KPATHBIX OTHOIICHHUH,

5) 3aK0H 3KBHUBAJICHTOB.

Bompoc 2. Menpyaiimas XAMIdecKd HeJeIMasi 9acTHIIa IIEMEeHTa -
1) Morekyina,

2) Atom,

3) DKBHUBaJIEHT,

4) Mornb,

5) Uon.

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

2) 6s%p*,

3) 5d*6s?,

4) 4d*5s?,

5) 4d°5s™.

Bompoc 4. HanipaBieHHOCTh OpOUTael B MPOCTPAHCTBE U COOCTBEHHBIN MEXaHUYECKHI MOMEHT JIBHYKCHUS
3JIEKTPOHA OMMCHIBAIOTCS KBAHTOBBIMH YHCIIAMHU -

Dn, I

2) 1, m;;

3)n, m;

4) m, m;

5) 1, ms.

Bompoc 5. ®opmy TeTpasapa nMeeT MoJieKya. . .

1) PCls,

2) CoHa,

3) H3POg,

4) HClI,

5) SFe.

Bomnpoc 6. Cesi3u pacnosioKeHbl B MOPS/IKE YBEIUICHUS UX JITHHBL:
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 XUMAYECKOH CBS3M B MOJIEKYJIE THAPH/IA JTUTHS.
1) xoBaJsIeHTHAs HEMOJISIPHASI,

2) KOBaJICHTHAsI MOJISIPHA,

3) BOJOpOIHAS,
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4) MeTtaimnnuecKas,

5) nonHas.

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

2) yBennautes B 9 pas,

3) ymeHbHTCs B 3 pasa,

4) ymenpiurcs B 9 pas,

5) He M3MEHMTCS.

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

1) a) BrpaBo, 6) BIpaBo;

2) a) B1IeBO, 0) BIICBO;

3) a) He cMecTHTCH, 0) BIPABO;

4) a) BieBo, 0) BIpaBo;

5) a) He cmecTHTCH, ) BIIEBO.

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

1) maccoBas gous,

2) MOJISIpHAsT KOHIICHTPAIHS,

3) HOpMaJIbHAasI KOHIICHTpALIHS,

4) MoJIsUTbHASL KOHIICHTPALIHS,

5) MonbHAas HOIS.

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

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

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

4) ZnS + 2HCI = H3S + ZnCl,

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

Bonpoc 12. Kakas cpena u kakoBo 35a4enue pH pactsopa, comepsxamiero 3-10~° 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 coib moaBepraercst TuApoJIn3y, Kakas cpejia B pacTBOPe 3TOM coJu?

1) Na,SOa, kucmas;

2) NazSOs, memounas;

3) NazSOs, kucnas;

4) NazSOy4, menounas;

5) BaSOy4, kucnasi.

Bompoc 14. Kakyro crenens okuciaenust umeet xpom B Mojiekyiie Nas[Cr(OH)e]?

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 QUITHEHTHI JJIEKTPOHHO-HOHHBIM METOJIOM, YKaXHUTE UX CYMMY B YPaBHEHHH:
KMnO;4 + HNO; + HSO4=MnSO4+HNO3;+KSO4+H->0

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

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

2) KHCJIOTHBIMH, BOCCTAHOBHUTEIIbHBIMH;

3) KUCTIOTHBIMH, OKHCITUTEIbHBIMH;

4) OCHOBHBIMH, BOCCTAHOBHTEIILHBIMH.

5) aMm(OTepHBIMH, OKHCIUTEILHBIMH ¥ BOCCTAaHOBUTEIILHBIMH.

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

1) Ks[Fe(CN)e],

2) [Cu(NH3)4]SOs,

3) K2[Pb(OH)4],

4) Nas[CO(NC)z)e],

5) Ko[Hgl4].

YTBepkaeHO Ha 3aceannu Kadeapsl «XuMbuorex» ot «__ » 20 __ 1., mpoTtokonm No
3apenyromuii kadenpoii «Xumbuorex» T.A. I'poMOBBIX

IIpuMep KOHTPOJIBHBIX BOIPOCOB AJIS JIONYCKa K BBIMOJIHEHUIO Ja0opaTOpHOI pabote 1o
TeMe «XHMMUYECKasi KHHETUKA»

1. JlaiiTe onpenenenrne CKOpOCTH XUMUYECKON peaKLny.

2. Jlaiite popMyTupOBKY 3aKOHA ASMCTBHS MACC [l TOMOTE€HHON U TeTEPOTeHHOMN peaKIuii.

3. laiiTe onpenenenne KOHCTaHTBI CKOPOCTH XUMHYECKOH peakuu. OT KakuX ImapaMeTpoB OHa
3aBUCUT?

4. OxapakTepusyiiTe BIUSHUE TeMIepaTypbl Ha CKOPOCTh XMMHUYECKON peakuuu (IIpaBHIIO
Bant-T'odda).

5. [IpokommenTupyiite ypaBHeHue AppeHnyca. Jlaite onpeneneHue Y HEpPrun akTHBAIIUH.

6. Uro Takoe katanuzarop? KakoB mexaHu3M JeiicTBus karanuzaropa? [lpuBeaure mpumepsl
TOMOT€HHOT'O ¥ T€TEPOr€HHOI0 KaTaln3a.

7. JlaiiTe onpeneneHust 0OpaTUMOM XMMHYECKON peakui U XUMHUYECKOTO PaBHOBECHSL.

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

9. J[aiite ¢dopmynupoBky npuHuuna Jle-Ilarense. IlpuBenure mnpumep oOpaTtumoit
XUMHYECKON peaklMy, OOBSICHUTE, KaKk MHTEHCUBHOCTh PA3JIMYHBIX [1apaMEeTPOB MOXKET BIUATH Ha
CMEILIEHNE PABHOBECHUS PEAKIUH.

10. Yro Takoe ¢azoBbie paBHOBecus? JlaliTe ompeneneHUs MOHATHAM: (a3a, KOMIIOHEHT,
HE3aBUCHMBbIl KOMIIOHEHT, CTE€TIeHb CBOOOBI.

11. Chopmynupyiite npasmio ¢a3. PaccmoTputre MOHO-, TU- 1 UHBAPUAHTHBIE CUCTEMbI Ha
npuMepe auarpammbsl cocTosiHUA Boabl. [lonb3ysdchk ypaBHeHuem Knaneipona-Knaysmyca, Ha
npuMepe ATOW JuarpaMMmbl PacCMOTPUTE 3aBUCHUMOCTh TeMIeparypbl (a3oBOT0O Iepexoja oT
JIaBJICHUSI.

12. Yto Takoe TepMUYECKUI aHATN3, I Yero OH NpuMeHseTcs? Kak mo KpuBbIM OXJIaKICHUs
CTpPOSIT IUarpaMMbl COCTOSIHUS?
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BapuaHTbI JOMAIIHUX KOHTPOJIbHBIX padoT mo Teme «Mera/uibl d-cemeiicTBay.

3aganue 1. CocTaBbTe MOJIHBIC AIEKTPOHHBIE POPMYIIBI U rpadudeckue HOpMyITbI
BAJICHTHOT'O CJIOSI 2JIEMEHTOB d-cemelicTBa:

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 | 29,41 | 26,41 | 47,57 | 48,89

3ananme 2. CocTtaBbTe (POpMYIIbI OKCUIA U THAPOKCHIA METAJJIa B YKa3aHHOU CTEIEHH
okucinenus. lIpuseaure ypaBHeHUs peaklUi, AEMOHCTPUPYIOIIKME KUCIOTHO-OCHOBHOU XapaKTep
3TUX COECIUHEHUMN.

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

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

3ananue 3. PaccraBbTe KO3 GUIMEHTHI B TpuBeneHHBIX cxeMax OBP, monb3ysics MeTogoM
NOJIypEaKLUi. YKaXHUTe, KaKyl0 POJIb B IIPUBEIECHHBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX
PEaKIMsIX UTPAIOT COSAMHEHUS d-MeTaoB, B KAKOH CTENIEHN OKHCIICHUS IIPU 3TOM HaXOUTCS
MmeTaun?

Bapuanrt Cxembl peakiuit

Fe(OH)2 + O2 + H20 — Fe(OH)s3

1 KMnOs4 + KI + H2SO4 — 12 + MnSO4 + K2SO4 + H20
5 KMnO4 + KI + H20 — I2 + MnO- + KOH
C0203 + HCl(xony) = CoCl2 + Cl2 + H20
3 KNO> + K2Cr207 + HNO3z — Cr(NOz)3 + KNO3z + H20
KMnO4 + KNO2 + KOH —» KoMnO4 + KNO3 + H20
4 KMnOj4 + Crz(SO4)3 + KOH — K2CrO4 + KoMnO4 + H20 + KoSO4

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

K2FeOs + NHz — N3 + H20 + KFeO; + KOH
5 K2Cr07 + Kl + H2SO04 —> Cra(SO4)s + I + H20 + K2SOu4

KMnO4 + H202 + H2SO4 — MnSO4 + O, + KoSO4 + H2O

6 FeCls + KI - FeCl + I, + KCI
7 K2Cr207 + SO2 + H2SO4 — Crz(SO4)3 + K2SO4 + H20
MnO; + HCl — MnCl; + Cl; + H20
8 Cr2(S04)3 + PbO2 + KOH — K>CrO4 + PbSO4 + H20
KMnO4 + H20 + KNO2 — MnO; + KNO3s + KOH
9 KMnOs + Na;S03 + H.SO4 — K2SO4 + MnSO4 + H20 + NaxSOq4
Cr,03 + NaOH + KNO3z — Na,CrO4 + KNO2 + H20
10 KMnO4 + NaxSO3 + NaOH — K2MnO4 + Na2SO4 + H20
FeSO4 + K2Cr207 + H2SO4 — Fez(SO4)3 + K2SO4 + Crz2(SO04)3 + H20
11 Cr(OH)s + Br2, + KOH — K>CrO4 + KBr + H20
KMnO4 + KOH + KNO2 — K2MnO4 + KNO3 + H,0
12 K2Cr207 + H3PO3 + H2SO4 — Cr2(S04)3 + HaPO4 + KoSO4
KMnO4 + K2SO3 + H20 — MnO:2 + K2SO4 + KOH
13 KMnOg4 + H2S + H2SO4 — MnSO4 + S + K2SO4 + H20

Sn + HNO3() — Sn(NOs)2 + NHsNO3 + H20
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14 PHz + CuSO4 + H20 — H3PO4 + Cu + H2SO4

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

KNO; + K2Cr,07 + HNO3z — Cr(NO3)3 + KNO3 + H0

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

u Ha 3 cemecTpe 2 Kypca (3aouHast hopma oOydeHus) B hopMe IK3aMeHa.

CTyneHT nomycKaeTcs 10 Clauy SK3aMEeHa, €CIIH BBIIIOJHEHBI CIISTYIOINE BHIBI padoT:
- BBITIIOJIHCHBI U 3aIUIICHBI J1a00paTOpHbIC padOTHL;

- IPOIiIeHBI TECTOBBIE 3a/IaHU 110 BCEM TeMaM Kypca ¢ pe3yiapTatoM He Hinke 60%;

- BBITIOJIHCHBI TPU KOHTPOJIBHBIX PA0OTHI HA OLICHKY HE HUKE «YIIOBJICTBOPHTEIBHOY.




