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1. Heaun, 3271241 ¥ NVIAHKMPYeEMBble pe3yJbTaThl 00y4YeHUs 10 JUCHUILINHE

[{enbro OCBOCHUS AMCIUILTUHBI «XUMUS» SBISETCS (POPMUPOBAHUE Y CTYICHTOB XUMHUYECKOU
MOATOTOBKMA IO BOMNPOCaM, CBSI3aHHBIM C NPUMEHEHUEM OCHOBHBIX XMMHYECKUX 3aKOHOB,
3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEAKIUH JJIsl PEIICHUS] KOHKPETHBIX MPAKTHUYECKUX
3aa4 B O0JIACTM  DKOJIOTMYECKOH ¥  TMPOW3BOJACTBEHHON  0O€30MacHOCTH, a TaKke
MPUPOIOOXPAHHBIX OMOTEXHOJIOTHIA.

3ama4yn MUCIUTUIMHBL: CO3/IaHUe TEOPETUIECKON 0a3bl JIJIsl OCBOSHUS TTOCTEAYIONINX TUCITUILINH,
B KOTOPBIX PaccMaTpHUBAOTCS CBOMCTBA IMPOCTBIX M CIIOXKHBIX BEIIECTB, a TAKKE METONbl UX
MOJyUEHUsT W HWCCICNOBaHUS i HauOoniee A(PQPEKTUBHOTO WCIONB30BaHHUS B 00JacTH
9KOJIOTMYECKOM W  IPOU3BOJCTBEHHONW  0O€30MacHOCTH, a Takke [MPHUPOJAOOXPAHHBIX
OMOTEXHOJIOTUH.

OOyyeHune MO JUCHUILUIMHE «XHMHUS» HalpaBieHO Ha (opMmupoBaHHE Yy O0O0yYaromuxcs
CIEAYIOIIUX KOMIETECHIINM:

Kox n HamMeHOBaHNe KOMIIETeHIIN I IMHAUKATOPBI TOCTUKEHUS
KOMIIeTEeHIHH

OIIK-3. CniocobeH npUMeHSTh COOTBETCTBYIOLIHI (PU3UKO- MOIIK-3.7. [leMmoHCTpUpYET

MaTEeMATHYECKUN anmapar, MeTObl aHAJIN3a U MOJICTTUPOBAHUS, [[IOHUMAHHEC XUMHUYICCKHIX

TEOPETUYECKOTO M SKCIIEPUMEHTAILHOT'O UCCIICIOBAHUS TIPU [IPOIIECCOB

pereHny Tpo(heCCUOHATBHBIX 3a1a4

B pe3yJibTaTe 0cBOCHHMS JMCHHUIIJIMHBI 00Y4YAIOIINIACS T0JIKEH::

3HaeT 0COOEHHOCTH CTPOEHMS aTOMa 3JIEMEHTOB, UCXOMAS U3 UX IOJIOKEHUS B MEPUOJUUECKON
CUCTEME; NMPUPOJY XUMHUECKON CBS3M B PA3IMYHBIX TUIIAX MATEPHAJIOB, CBSI3b XUMHYECKOI'O
COCTaBa C MEXaHUYECKUMU, TEXHOJIOTHYECKUMU U JIp. CBOMCTBAMH.

YMeer TOTOBUTH pAcTBOPbl XUMHUYECKHX BEIIECTB 3a/JlaHHOM KOHLIEHTPALIUM; OMNPEIeNATh
M3MEHEHNE KOHIICHTPALMK BEIECTB IIPHU IPOTEKAHNN XUMHUUYECKUX IPOLIECCOB.

Baapeer metogamu onpeenenus KOHIEHTpauu U pH pacTBOpoB BellecTs.

2. MecTo TMCHMILIMHBI B CTPYKTYPe 00pa3oBaTeibHOM NPOrpaMMbl
HucnunnuHa OTHOCUTCA K oOsi3arenbHOM 4vactu Ooka bl «/lucuummuaer (Moxynu)» Momysst
«MaremaTH4ecKue U €CTECTBEHHO-HAYUHbIE JUCITUTUINHBD.

Hucruruinaa 6a3upyeTcst Ha CIEYIONINX, TPOHACHHBIX TUCIUTUTMHAX

«Duszukay,

«MaremaTU4eCKrid aHaIn3.

3. CTpyKTypa U cofepKaHue TUCIIUTIIHHBI
OO11ast TpyI0eMKOCTh TUCITUILIMHBI COCTaBysIeT 3 3aueTHbIe enuHuIlbl (108 yacos).
[TpomexxyTouHas aTTecTanus — 9k3aMeH B 1 cemectpe.

3.1 Buabl yueoHoii padoThl H TPY/I0€MKOCTh
(mo ¢popmam 0OyueHus)
3.1.1. OuHo-3a04Has popma o0ydeHust
Nen/m [Bua yueOHoii padoThI Konn4yecTBo Cemectp
4acoB 1
1 |AyauTopHble 3aHATHSA 48 48
B ToM umcie:
1.1 Vlexuun 8 16
1.2 |[Cemunapckue/pakTHUCCKUE 3aHATHS 10 16
1.3 UlabGopaTopHble 3aHSATHS 10 16




CamocTtosiTe1bHas paboTa

80

80

IIpomeskyTOoUHAs aTTECTALMS

Bauet/aud.3auer/IK3aMeH

IK3amMeH

Hroro

108

108

3.2

3.2.1.

TemaTuyecKuil MJIAH U3yYeHUS JUCHUTIMHBI
(mo hopmam oOyueHus)

Ouno-3a04yHas popma oOyueHus

n/u

Pa3gennbl/TeMbl TUCIUAIIMHBI

TpyroeMKocThb, yac

Bcero

AyauTopHasi padora

Jlexmmu

Cemunapckue/
MPaKTHUECKHE

3aHATUA

JlaGopaTopHbie
BaHSATUS

[IpakTrueckas
MOITOTOBKA

CaMocTosITeILHAA

| —

Bsenenue

N

Pa3zgen 1. OCHOBHBIE XUMHUUYECKUE TTOHATHSA
1 3aKOHBI. ATperaTHbIe COCTOSIHHS
BEILIECTB.

10

|

© | padora

W

Pas3nen 2. OCHOBHBIE KJIACCHI
HEOPraHUYeCKNX COCTMHEHUN.

[op}

Pasznen 3. Ctpoenue atoma.

Pasznen 4. Xumuyeckas CBA3b.

Pa3nen 5. Xumnueckas TepMOJUHAMUKA.

Pasgen 6. XuMuueckass KHHETHKA.

OI~NIOOUgl D

Pasnen 7. PactBopsl. [lucnepcHbie
CUCTEMEL

OO V||

A

A

A

DO O|OO| D
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Pa3nen 8. OxkucauTenbHO-
BOCCTAHOBUTEJIHLHBIC PEAKITUU.

10

Paznen 9. DnekTpoXxuMUYecKHe MpPoLEecChl.

11

Paznen 10. OOume cBOWCTBA METAILIOB.

12

Pasmen 11. Mertamunsl d-cemelicTaa.

13

Pasnen 12. KoMILIeKCHBIE COEIMHEHNS.

~|~| o
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[epiNe2) Nop)

UToro

144
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3.3

Coaep:xkanue JMCHUNJIMHBI

BBeaenne
XUMHS KaK 4aCTh €CTECTBO3HAHUS - HayKa O BEIIECTBAX U UX MpEBpalIeHUsAX. BUabl XUMUYECKUX
peakuuii. CBA3b XUMHH ¢ IPYTUMH HayKaMU. 3HAYCHHE XUMUU B (DOPMUPOBAHUHU MBIIICHUS B
W3YYECHUU TIPUPOJIBI U PA3BUTUU TEXHUKU. XUMHUS U IPOOIEMBI DKOJIOTHH.
Paszgea 1. OcHOBHBIE XMMUYECKHE MTOHATHUS M 3aKOHbI. ArperaTHbie COCTOSIHUSI BelIeCTB.

XUMHs — HayKa O BEIECTBAX M HMX NPEBPAILCHUSIX. ATOMHO-MOJEKYISPHOE yu€HHE. 3aKOH
MOCTOSIHCTBA COCTaBa. 3aKOH MPOCTHIX KPATHBIX OTHOLICHUI. ATOMHBIE U MOJICKYJISIPHBIE MAacChI.
KonnuecTBo BemecTBa. 3akoH ABOraapo. 3aKOH IPOCThIX 00BEMHBIX OTHOWEHMH [ eii-Jlroccaka.
3aKOH KBHBAJICHTOB. | 'a30BhIC 3aKOHBKI.
Pa3nen 2. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COETUHEHM.
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Knaccudukanus Heopranndeckux BemiecTs. Kimaccuduxarys peakiuii B HEOPraHMYeCKON XUMUHU.
Homenkiiatypa, mojiydeHME M XMMHYECKHE CBOWCTBA HEOPraHWYECKHX BewecTB. OKCHIBI.
OcnoBanus. Kuciorsl. AMdotepHsie ruapoxcupl. Comu.

Pa3nen 3. Ctpoenne atoma.

HcTtopust pa3BuTUsl ydyeHHUs O CTpPOEHMM aroma. KBaHTOBO-MeXaHMYECKas MOJENb CTPOCHHUS
atoma. KBantoBble uncna. CTpoeHHE MHOTI'O3JIEKTPOHHBIX aTOMOB. [lepuoanueckuit 3akon J1.1.
MenneneeBa. Ilepuogmueckass cucrtema JI.M. MenaeneeBa. DieKTpoHHass KOHQUTyparus
31eMeHTa. MI3MeHeHre CBOMCTB 3JIEMEHTOB B IIEpUOAAX U Ipymnmax.

Pasznen 4. Xumnueckasi CBA3b.

Xumuueckass cBsa3b. OOpazoBanue u cBoiucTBa. [lomsapHocTs cBs3u. IlomspuzyeMocTh CBs3H.
DHeprus M JUiMHA CBsi3W. HampaBlIeHHOCTh KOBaJICHTHOM CBs3U. MexaHuW3Mbl 00pa3oBaHUs
KOBaJICHTHBIX cBsi3eil. OOMeHHbI MexaHu3M. JIoHOpHO-aKIeNTOpHbIN MexaHu3M. Hacklmaemoctsb
— CBOMCTBO KOBaJICHTHOH cBs3U. MoHHag XuMHUeCcKas CBsI3b. MeTo BaJICHTHBIX CBA3EH. MeTox
MOJIEKYJISIpHBIX opOuTaneil. CBsi3bIBarolIe U paspeixistonie opoutanu. [lopsaok u sHeprus
CBSI3U. OJIEKTPOHHBIE KOH(UTypanuu MONeKyn. Mertammudeckas CBS3b. MEXMOJIEKYISIPHOE
B3auMojeiictBue. Ban-nep-BaanbcoBbl cuiibl. Bogopoanas cBsi3b. XUMHUECKas CBSA3b U CTPOCHHE
BemiecTB. OO0mas XapakTepHCTUKA JKUAKOTO COCTOSHUSI. XapaKTepPHCTHUKA CBOMCTB BELIECTB B
TBEPJOM COCTOSIHUU.

Pa3nes 5. Xumuveckasi TepMOIMHAMHUKA.

OcHoBHbIE NOHATHS U omnpeneneHus. OyHKIUA cocTosAHMs. BHYTpeHHss 3Heprusl.
Ouranbnus. 3akoH ['ecca. Durponus. Jueprus ['nd0ca.

Paszges 6. XumMnueckass KHHETHKA.

CkopocTh XUMUYECKON peaklvy. BiusHue KOHLEHTpallUu pearupyomux BeIecTB Ha CKOPOCTb
peakuuu. BnusiHue Temmneparypsl Ha CKOPOCTh XUMHUUYECKOW peakluu. BiusHue kaTann3atopos
Ha CKOPOCTh XHMMHUYeckoW peakuuu. Peakums benoycoBa-)Kaborunckoro. Xumuueckoe
paBHoBecue. IIpunnun Jle-llarense. da3oBeie paBHOBeCHs. TepMUUYECKUl aHAIINS.

Pa3nes 7. PactBopsl. JlucnepcHbie cucTeMbl.

PactBopbl kak roMoreHHble cucTeM. Boga. CnocoObl BbIpaXeHHsS COCTaBa pPAaCTBOPOB.
PactBopumocTs BemiecTB B Boje. M3MeHeHHE SHTaNbMU U SHTPONUU IPU PACTBOPEHHH.
CaoiicTBa pa30aBiIeHHBIX MOJEKYISPHBIX pacTBOpoB. 3akoH Payns. [loHmkeHue temmepaTypbl
3aMep3aHus U TOBBIIIEHHE TEMIEpaTypbl KUMEHHs pa30aBICHHBIX MOJIEKYJISIPHBIX PacTBOPOB.
Ocwmoc. PactBops anexTponuToB. CreneHs aucconuanuu. Jucconnanus ciadbix 3JI€KTPOIUTOB.
Teopust CUIIBHBIX 3JIEKTPOIUTOB. Peakiiuu oOMeHa B pacTBOpax 3JIeKTpoauToB. Boga kak crnaOblit
3NeKTpouT. Bonopoausiit nokaszarens. bydepubie pactBopsl. I'maponu3s coneif. JlucnepcHsle
cuctembl. Komnonansie pactBopbl. O01mMe NOHATHS O TUCHIEPCHBIX cucTemax. [loBepxHOCTHBIE
spieHns. CaMONpOM3BOJIbHBIE MOBEPXHOCTHBIE IMpolecchl. AncopOuus. CTpoeHue BOWHOTO
AIIEKTPUYECKOT0 CJIOS Ha TpaHule pazaena (a3. DIeKTpuuecKkue CBOMCTBA KOJUIOMIHBIX
pacTBOpoB. MeTo/ibl MOTyYeHHsI KOJUTOMIHBIX pacTBOpoB. OUHMCTKa KOJIOWAOB. MeMOpaHbl U
MeMOpaHHBIE MPOIIECCHI.

YceTolunBOCTh KOJUIOMAHBIX cucTeM. Koarynsanus KOJIOMIHBIX pacTBOpoB. OnTHueckue
CBOMCTBA KOJUIOUIHBIX pacTBOPOB. CTPYKTYPHO-MEXaHHUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM.
Paznen 8. OxkucauTEIbHO-BOCCTAHOBUTEIbHbIE PEAKLUH.

Onpenenenne creneHu okucieHHs. OKucIIeHHEe M BoccTaHOBiIEHHE. COCTaBlI€HHWE YpaBHEHHU
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil. Metox snekTpoHHOro Oamanca. HMoHHO-
ANIEKTPOHHBIA OanmaHc. THIBI OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX peakiuuii. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE SKBUBAJICHTHI.

Paznen 9. DnexkTpoxummusi.

Bo3HukHOBEHHME CKauka MOTEHIMAIAa Ha TPAHUIIE METAILI-PACTBOP DJEKTPOIHUTA. DIEKTPOIHbBIE
noteHuuansl. [anpBaHmueckuit snemeHT  [lanwodnsa-fAxoOu. VI3mepeHue  3NEKTPOAHBIX
MOTEHLINAJIOB. DneKTposl CpPaBHEHHS. VYpaBHeHue Hepscra. OxucnautensHo-
BOCCTAHOBUTENBHBIE DJIEKTPOJbl. XHMHUYECKHME MCTOYHMKM TOoKa. Koppo3us MeTaiios.
XumMuueckass KOppo3us. OJEeKTpoxuMuueckas kopposus. IlaccuBHocTh wmetamma. 3ammura



METaJVIOB OT KOPPO3HUH.
Paszngea 10. O01me cBoliicTBa METALIIOB.

ITonoxenue MerauioB B nepuoaudeckon cucreme. Kpucrammueckoe crpoenue. dusnyeckue
CBOMCTBa MeTaNIOB. Mertammieckas cBs3b. [lomydeHue MeramioB. OOImme XUMHUYECKHE
CBOMCTBa METAJIJIOB.

Pasznea 11. Merasasl d-cemeiicTBa.

DJIEKTPOHHOE CTpOeHHUE U TojoxkeHue B [lepuonnueckoit cucreme. Ou3znyeckue U XMMUYECKUE
cpoiictBa d-meramnos. CBocTBa cOeqMHEHNN 0-METAILIOB.

Pa3znen 12. KoMIuieKCHbBIE COeTUHEHHS.

Koopaunanmonnasi teopusi Bepnepa. HoMmeHkiatypa KOMILIEKCHBIX COEAMHEHUH.
XuMH4ecKas CBs3b B KOMIUIEKCHBIX coeuHeHusX. KoMIuiekcHbIe coeIMHEHUs KaK 3JIEKTPOIUTHIL.

3.4 TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIA

34.1. CeMuHapcKue/mpakTHIeCKUe 3aHATHS (U1t 0UHON (popMbI 00yUeHHST; 15
3a04HOM (hOPMBI 00YUEHHSI — HE IPEAYCMOTPEHBI)

OCHOBHBIE XUMHYECKHUE MTOHSITUS M 3aKOHBI. ATPEraTHbIe COCTOSHUS BEIIECTB.
OCHOBHBIE KJIACCHI HEOPTAaHHMYECKMX COCTUHCHUIA.

CrtpoeHue aroma.

XuMUYECKast CBS3b.

XUMHUYECKasi TEPMOTMHAMHKA.

XuMHUYecKasi KHHETHKA.

PactBopsl. /lucniepcHble CUCTEMBI.

OKHUCITUTENbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.

DNEKTPOXUMHUSL.

0. OO61ue cBoiicTBa METAJLIIOB.

11. Meraibl d-cemeiicTa.

12. KomrmiekcHbie coemnHeHusl.

BOoo~NOoOR~WDNE

3.4.2. JlaGoparopHble 3aHATUS

Ounas ghopma obyuenus

JlaboparopHas pabdorta 1. Onpenenenue TemnoBoro 3¢ (eKra peakiuu HeHTpaIru3aluu.
JlaGopatopHas pabota 2. CKopocTh XUMHUECKUX peakuuid. Karamus.

JlaGopaTtopHast padota 3. CunpHbIe U clladbie AJIeKTPoIUTHL. JlabopaTtopHas pabora 4.
OKucnIuTeNbHO-BOCCTAaHOBUTENBHBIE peakiuu. JlabopatopHas paboTa 5. DIeKTpoaus.
JlaboparopHas pabora 6. DnekrpoxumMudeckas kopposus. JlabopaTopHas padora 7. O6me
CBOMWCTBA METAJIJIOB.

JlabopatopHas pabota 8. CBoiicTBa coeMHEeHUH (-MeTalIoB.

JlabopatopHnas pabora 9. KomruiekcHble coenHeHus d-MeTaslioB.

3.5 TemaTHKa KypcOBBIX IPOEKTOB (KYPCOBBIX padoT)
He npegycmotpenst

4. Y4eOHO-MeTOANYECKOE U MH(POPMALIMOHHOE o0ecreyeHue

4.1 HopmaruBubie nokymenThbl 1 TOCThI
He npegycmotpenst

4.2 OcHOBHAs JIUTEPaTypa

1. MapteiaoBa, T. B. Xumus | yueOHUK U IPAKTUKYM ISl IpUKiIaqHoro OakanaBpuata / T. B.
MaptsiaoBa, U. B. Apramonosa, E. b. 'ogyroB. - M. : U3gatensctBo IOpaiit, 2015. - 393 c. -
Cepus
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: bakanasp. [Ipuxmnagnoit kypc. ISBN 978-5-9916-4223-1.-137 k3.

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

3. Jlyneiiko, T.I'. Beenenue B oouryto xumuto / T.I'. JIyneiiko ; MuHHCTEpCTBO 00pa3oBaHMs
nu Hayku Poccuiickoii  ®enepanuu, @DenepanibHOE  TOCYJApPCTBEHHOE  aBTOHOMHOE
o0pa3oBaTeNbHOE  YUYPEXAEHUE BBICIIEro TmpodeccuoHanbHOro obOpasoBanus  «HOHBIN
dbenepanbuplii  yHHBepcHuTeT", Xumudeckuil (akyapTeT. — PocroB-Ha-Jlony : M3marenbcTBO

KOxHoro ¢enepanbroro yausepcuteta, 2010. — 232 c. — Pexxum nocryna: o nmoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.

4.3 JIONOJIHHTEIbHAS JIATEPATypPa

1. MaprtsinoBa, T. B. ®usnueckas xumus : yueOHoe nmocodue / T. B. MapTsiHoBa. - 2-€ u31.,
nepepad. u gomn. — M. : MI'TY «MAMM», 2012. — 124 c. — 110 3. an.pec.

2. Opranunueckast xumusi : yueonoe nmocooue / H. B. 3vik, C. M. Pycakosa, 1. B. ApramoHoOBa,
TepexoBa M. B. - M. : YH-T MammmHocTpoeHnus, 2012. - 145 c.-25 3k3

3. MaprteinoBa, T. B. [IpakTukym no Heopranudeckoit xumuu / T. B. MapTeiHoBa. - M. : VH-
T MAaIIMHOCTPOCHMUS, 2013. - 60 C.- 45 31 pec. Pexum
nocryna:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. Maprteinosa, T. B. 3amura MetamioB oT Koppo3uu B aBromoOunecrpoenun / T. B.
MaprtbiHoBa. - M. : YH-T MamuHocTpoenus, 2013. - 132 c.- 35 sk3

5. I'opuues, U. I'. Komnonanas xumus / U. T'. T'opuues, T. B. Mapteinosa, O. H. ITnaxorHas,

N. B. ApramonoBa. - M. : MITY «MAMMW», 2010. - 73 c.- 30 sn.pec. Pexxum nocryma:
http://lib.mami.ru/lib/content/elektronnyy-katalog

6. 3bik, H. B., 'onynos, E. b., Apramonoga, 1. B. ®yHK1inoHanbHbIE HAHOMATEPHUAIIHI :
nonydyenue u csoiictBa / H. B. 3wk, E. b. I'onynoB, . B. ApramonoBa. - M. : YH-T
MamuHocTpoeHus, 2012. - 128 ¢.-90 k3.

7. MaprsiHoBa, T. B. 3aganust aist camoctositenbHO# padotsl / T. B. MaptbeiHoBa. - M. :
MI'TY «MAMM», 2010. - 120 c. — 230 sn.pec. Pexxum nocryma:
http://lib.mami.ru/lib/content/elektronnyy-katalog

4.4 DJIeKTPOHHBbIE 00pa3oBaTebHbIe pecypchbl

[IpoBeneHue 3aHATHIA W aTTECTAlMii BO3MOXXHO B JTUCTAHIIMOHHOM (hopMaTe ¢ NPUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOro oOyueHusi yHuepcurera (CHO-LMS) Ha ocHoBe pa3pabOTaHHBIX
Kagenpoii AIEeKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) mo BceM pazaenaM nporpamMmel:

Haszsanue S0P Ccblika
Xumus 1 pu3ndeckas XuMus https://online.mospolytech.ru/course/view.php?id=809
(1-ii cemectp)

Pazpabotanneiii OOP Bkmowaer B ceOs: JIEKIMOHHBIH M TMPAaKTHUYECKUH MaTepua;
caMOCTOSTENbHYI0 paboTy (B Bume pedepara, PI'P, kypcoBoit pabOThl WM TPOEKTA);
BUJICOMAaTEPHUAIIBbL; IPOMEKYTOUHBIN U UTOTOBBIN TECTHI.

[Topsimox mpoBeneHHs pabOT B JUCTAHIIMOHHOM (QopMmaTe YCTaHaBJIMBAETCAd OTAEIbHBIMU
pacropsKeHUsIMU TIPOPEKTOpa Mo y4ueOHOM padoTe W/WIM LEHTPOM YueOHO-METOIUYECKOM
paboTHLI.

Kaxaplit cTyeHT obecriedeH MHIMBHUIYAJbHBIM HEOTPAHMYEHHBIM JIOCTYIIOM K 3JEKTPOHHBIM
oubnmmnorekam yuusepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Cchlika Ha 3JIEKTPOHHYIO OUOIHOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1



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
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

4.5 JInieH3u0HHOE ¥ CBOOOHO PAaCIPOCTPaHsieMoe MPOrPaAMMHOE o0ecriedyeHHe

1. Moi#iO¢uc — poccuiickas KOMIaHUSI-Pa3padOTIUK O€30MaCHBIX O(HUCHBIX PEIICHHIH
Uil OOIIEHUST W COBMECTHOM paboThl ¢ nokymeHTamu (AnbTepHatmBa MS  Office)
https://myoffice.ru/

2. [Tnatdpopma nanoCAD — 310 poccuiickas tuiargopma s MPOCKTUPOBAHHUS H
MOJICTTPOBaHUS 00BbEKTOB paznuuHoi cnoxkHoctu. [Tognepxka popmaros *.dwg u IFC nenaer ee
OoTIIMYHBIM penieHueM s comenieHus: CAIIP- u BIM-texnonoruii. @yHKIMOHA 1aTHOPMBI

MOXET OBITH pacuupex c IIOMOIIBIO crenuaabHbIX MozayJen
https://www.nanocad.ru/support/education/

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

4. VALTEC.PRG.3.1.3. [Iporpamma Juisi TEIJIOTEXHUYECKUX U TUAPABIMYECKIX
pacucToB

https://valtec.ru/document/calculate/

5. Oumnnaitn pacuerst ABOK-CO®T https://soft.abok.ru/help _desk/

4.6 CoBpemenHble npogdeccuoHabHbIe 0a3bl JAHHBIX U MH(GOPMALMOHHbIE

CIIPpaBOYHbIC CUCTEMBbI

Poccuiickas HaumoHansHasa oudmuoreka http://www.nlr.ru

OBbC «YHuusepcuterckas oubnmuorexa onaitay» https://biblioclub.ru/index.php
Hayunas snexrponHas 6ubianoreka http://wwwe.elibrary.ru

Poccuiickas rocymapcTBenHas oudaunoreka http://www.rsl.ru

O6pazosatenbHas miardopma FOPAMT http://www.urait.ru

«TexskcmepT» — CHOpaBOYHAs CHCTEMa, NPEAOCTABISIONIas HOPMATHBHO-
TEXHUYECKYI0, HOpPMaTHUBHO-TIPaBOBYIO HH(pOpMaIuio https://Texskcnepr.cainT/

7. HIT «ABOK» — TmOMOImIHMK WHXEHEpa IO OTOIUICHUIO, BEHTWIALINH,
KOH/MIIMOHUPOBAHUIO  BO3JyXa, TEIUIOCHAOXKEHUI0 W  CTPOMTENBbHON  Temiaopu3uke
https://www.abok.ru/

8. E-IOCBE — DnextponHblii 3konor. He3zaBucumas nHpopmanus o pOCCUHCKUX
opraHu3anusx, 0a3a HOPMAaTHBHBIX JIOKYMCHTOB M 3aKOHOJATENBHBIX akKTOB https://e-
ecolog.ru/

9. WNnxenepnas cantexuuka VALTEC (karanor nOpoAyKUMM W HOpPMaTUBHAas
nokyMeHTarusi) https://valtec.ru/

ouhkwdE

d. MarepuajibHO-TeXHHYeCKOe o0ecreyeHme

Jns  npoBeleHHs  JIEKIMOHHBIX — 3aHATUH  HCIOJB3YIOTCA — ayJUTOPUHM, OCHAIICHHbBIE
KOMIIBIOTEpaMH, UHTEPAKTUBHBIMU JIOCKAMH, MYJbTUMEAUNHBIMU MPOEKTOPAMH U IKPAHAMHU.
Aynurtopun u naboparopun kadeapsl «Xumbuorex» IIK-411, I1K-433 oOopynoBaHsl
KOMIIBIOTEPHOU U IPOEKTHON TEXHUKOM.

Jns mpoBeneHus 1abOpPaTOpPHOrO MPAaKTHUKyMa Ha COBPEMEHHOM YpPOBHE TMpPU BBINOJIHEHUU
71a00paTOPHBIX PabOT MPETYCMOTPEHO UCIIONb30BaHUE CIEAYIOLIET0 000py10BaHUS:
AKBaIUCTUILIATOP.

AHaJIUTHYECKUE BECHI.

TexHu4eCcKue BECHI.

ONEKTPUYECKUN OTYITPOBOJHUKOBBIN BBITPSIMUTENb.

MunimamMnepmeTpsl.

CymunbHbli mKag.

DTOPOIIACTOBBIE KAIOPUMETPBI.

TepmomeTpsl.

DJIIEKTPOIU3EPHI.

©CoNoR~WNE


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/
https://e-ecolog.ru/
https://e-ecolog.ru/
https://valtec.ru/
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10. pH-MeTp-noHOMETpBI.

11. Cnexrpodoromerp CD-56.

12. HNK-®Dypbe cruiekTpoMETp ¢ IPECCOM PYUHBIM THIPABINYECKUM.

13. doromerp KDK-3-01 poTornekTpuueckuii.

14. YcTaHOBKA ¢ BpAILIAOIIUMCS TUCKOBBIM 351ekTpoom (B3 /1-06).

15. [TorpyxHoii Tepmoctat-nupkysaTop LOIP LT-208 u repmocTaT mupKyaIsiMOHHBII
BT3-2.

16. Asromatuueckuii Tutparop TitroLine Alpha.

17. [orenmmocrar mapku IPC PRO-M.

18. Hoyt0yk ¢ ycranosiaennsiMu cpeactsamu MS Office PowerPoint.

19. MynbTUMEAUIHBINA ITIPOEKTOP C MEPEHOCHBIM SKPAaHOM.

20. Cnekrpometp atoMHO-abcopOmonnabii «KKBAHT-2A»

21. BeITspKHBIC MIKA(BI.

6. MeToanyeckue peKoMeH AU

6.1 MeToanyeckue PpPeKOMEHIANUH [JIsi MpenojaaBaTesi IO OPraHU3aIUH
o0yuyeHust

6.1.1 [IpenoaBaTens OpraHW3yeT MPENoJaBaHUE TUCHUIUIMHBI B COOTBETCTBHH C

tpeboBanusmMu «llonoxeHuss o0 opraHu3zauuu oOpa3oBaTENBHOrO Mpouecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €r0 (QHIIHaNax», yTBEPKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha nepBoM 3aHsTHY IIpenofaBaTenb JOBOJUT A0 CBEJICHUS CTYIEHTOB COJIEp:KaHue
paboueii nporpammsbl aucuuranab! (PITIT).
6.1.3 [IpenogaBaTens 0coOeHHO OOpalaeT BHUMaHUE CTYICHTOB Ha:

—BUAbI U (HOPMBI IPOBEACHMS 3aHATHI 1O JUCHUILIMHE, BKIIOYas MOPSAOK IPOBEIECHUS 3aHITUN
C IPUMEHEHNEM TEXHOJIOT M TUCTAaHIIMOHHOTO 00YyY€HHUsI M CUCTEMBI AUCTAHIIMOHHOTO 00yUeHus
yauBepcuteTa (CJJO Mockosckoro [Tonurexa);

—BUJbI, COAACPKAHKE U MOPSII0OK IPOBEJCHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B COOTBETCTBUU
¢ ()OHJIOM OLIEHOYHBIX CPE/ICTB;

—(opMy, copep)kaHue U MOPSIOK MPOBEACHHS MPOMEXYTOUHOM aTTeCTallud B COOTBETCTBUU C
(OHIOM OLIEHOUYHBIX CPEACTB, peaycMoTpeHHbiM PII/T.

6.1.4 [IpenogaBarenb JOBOIUT IO CBEACHUS CTYAECHTOB IpadUK BHIIOJIHEHUS YYEOHBIX
pabort, npenxycmoTtpensbix PIT/T.

6.1.5 [IpenoaBaTenb pPEKOMEHAYET CTYAEHTaM OCHOBHYIO M JIOTIOJIHUTEIbHYIO
JUTEPATYpYy.

6.1.6 [IpenoaBaTens mpeaoCTaBIseT Nepea MPOMEXYTOUHON aTTecTaluel (3K3aMeHOM
WM 3a4€TOM) CIIMUCOK BOIIPOCOB ISl HOJTOTOBKH.

6.1.7 [IpenomaBaTenn, KOTOPBIE MPOBOIAT JEKIIMOHHBIE U MMPAKTHYECKHUE (CEMUHAPCKHUE)

3aHATHUS, COTTIACYIOT TEMAaTHUECKUH TJIaH MPaKTHYECKUX 3aHATHH, YTOOBI HCIIOJIb30BaTh CIUHYIO
cucTeMy 0003HaYEHUN, TEPMUHOB, OCHOBHBIX MIOHATHH TACIIUTIITAHEI.

6.1.8 [Ipy MOATrOTOBKE K CEMUHAPCKOMY 3aHSTHIO MO MEPEUHI0 OOBSIBICHHBIX TEM
IpenojaBaTeNto HeoOXOAMMO YTOYHUThH IUIaH WX MpoBeneHus, cormacHo PIIJI, mpoaymath
(GOpMYIHPOBKH U COJIEpKaHHE YUEOHBIX BOIPOCOB, BHIHOCUMBIX Ha 00CYKAEHUE, 03HAKOMHUTHCS
C IIEPEYHEM BOIIPOCOB IO TEME CEMHUHApA.

B xome cemumHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITh IPAKTUYECKYIO 3HAYUMOCTb TEMBI
CEMHUHAPCKOI'0 3aHATUA, OTIPCACIUTE MOPAIOK €ro IMPOBEACHW A, BPEMS Ha 06cy>1<)1eHHe Kaxxaoro
yuebHoro Borpoca. Mcrnonp30BaTh (PpOHTANIBHBIM ONPOC J1aBasi BO3SMOXHOCTh BBICTYIIUTH BCEM
CTYIEHTaM, IPUCYTCTBYIOIIUM Ha 3aHATUU.

B 3akmrounTennbHOM 4YacTH CCMUHAPCKOI'0 3aHATHA CJICAYCT HNOABCCTH HTOIU: JaTh OICHKY
BBICTYIJICHUH Ka)XJOro CTyJeHTa U y4eOHOW Ipynmbl B LENOM. PacKpbITh HOJOXKHUTENbHbIE
CTOPOHBI U HCAOCTATKH NPOBCACHHOI'O CCMHUHAPCKOT' O 3aHATHUA. OTBETUTH HA BOITPOCHI CTYACHTOB.
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Br1nath 3a1aHus 17151 CaMOCTOATENBHOM pabOoThI 10 MOATOTOBKE K CIEIYIOIIEMY 3aHATHIO.

6.1.9 IlenecooOpa3Ho B Xoze 3amuThl pedeparoB, JaOOPATOPHBIX PabOT, KYpPCOBBIX
paboT M MPOEKTOB 33JaBaTh BBHICTYNAIOIIUM W ayJUTOPHH JOTOJHUTEIBHBIC U YTOUHSIOLINE
BOIPOCHI C 1IeJIbIO BBISICHEHUS MX MO3UIHII 110 CYIIECTBY 00CYKIAaEMBIX MPOOIIEM.

Bo3MoxHO mpoBefieHHE 3aHATHI M aTTeCTallii B ITUCTAHUIMOHHOM (opMaTre C NMPUMEHEHUEM
CHUCTeMBbI TUCcTaHIMOHHOTrO 00ydueHus yauBepcuteTa (CIIO Mockosckoro [TonuTexa).

6.1.10 [opsimox mpoBeAeHUsT pabOT B JUCTAHIIMOHHOM (hopMaTe YCTaHaBIMBAETCS
OTJICIbHBIMU PACTIOPSDKEHUSIMU  [IPOPEKTOpa MO y4eOHOM paboTe W/WiM LIEHTPOM YydeOHO-
METOIUYECKON PabOTHI.

6.2 MeToanyeckue yKazanus AJs 00y4a0IUXCS 10 0CBOEHUIO THCHUILIHHbI
6.2.1 CryaeHTy HEOOXOMMO COCTaBUTH I ce0s1 rpadvK BBHIOTHEHHS YICOHBIX padoT,
npenycmorpennbsix PITJI ¢ yuérom TpeGoBaHMii IpYrux AMCUUIUIMH, U3y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.2 [Tpu npoBeneHny 3aHATUI U IPOLIETYP TEKYLIEH U MIPOMEKYTOUHOM aTTECTALH C

MCIOJIb30BaHUEM HHCTPYMEHTOB MH(GOPMAIMOHHON 00pa30BaTENbHON Cpelibl AUCTAaHIIMOHHOTO
obpazosanus yauBepcuteta (CO Mockosckoro [lonurexa), kak BO BpeMsi KOHTaKTHON paOOThI
C TIperojaBaTeneM, TaKk U BO BpeMs CaMOCTOSITEIbHON PabOThl CTYACHT JIOJDKEH O0eCHeduTh
TEXHUYECKYI0 BO3MOXKHOCTH JHUCTAHIIMOHHOTO IOJKIIOYCHUS K CHCTEMaM JAHCTAHIIMOHHOTO
oOyuenus. Ilpu OTCYTCTBHMM TakoW BO3MOXHOCTH OOCYIUTh CHUTYAIHMIO C MPEnojaBaTesieM
JUCIIATLTMHEL.

6.2.3 K npomexyTouHOi — arrectaliuu  JOMYCKAIOTCA  TOJBKO  OOydaroluecs,
BBITIOJIHMBIIIE BCE BHUIBI Yy4eOHOW pabOThl, NPEIYyCMOTPEHHbIE padouel MporpaMMon
nucuuruabl (PILT).

1. @oH/1 OLIEHOYHBIX CPEICTB

7.1 MeTo/bI KOHTPOJISI M OLIeHUBAHUS Pe3yJbTATOB 00y4eHHUs

B mpormecce oOydeHuss B Te€4eHHE ceMecTpa HCIONB3YIOTCS OICHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIS yCIIEBA€MOCTH U TPOMEXKYTOUHBIX aTTecTanuil. [I[puMeHstoTcs clieayromye OlleHOUYHbIe
CPEICTBA: KOHTPOJIbHBIE paOOThI, TECTHI, 3aIIMTa J1a00PaTOPHBIX PadOT, 3a4eT.

OOydenue 1o AMCLUUIUIMHE «XHMHUS» HampaBleHO Ha (OpMUpOBaHHE Yy OO0ydaromuxcs
CIEAYIOIMX KOMIETECHIINM:

Koa n HauMeHOBaHUe KOMIETeH Ui MHIMKATOPBI 10CTHKEHUS
KOMIIETeH UM

OIIK-3. CnocoGeH MpUMEeHATh COOTBETCTBYIOIINN (PU3UKO- OIIK-3.7. [leMoHCTpUpYET

MaTeMaTHYECKUH armapaT, METO/Ibl aHAJTN3a U MOJICTIMPOBAHUS,  [TOHMMaHUE XMMHYECKIX

TEOPETUYECKOT0 M SKCIIEPUMEHTAILHOTO CCIeI0BaHUs IPU [IPO1IECCOB

pemernn mpodeCCHOHATBHBIX 3a1ad

7.2 IlIkajia u KpUTEpHUH OLIEHUBAHUS Pe3yJIbTATOB 00yYeHUSs

[Tpomexxyrounas arrectanus oOy4aromuxcs B (opMe dK3aMeHa MPOBOAMUTCSA MO pe3ylbTaTam
BBITTOJIHEHHSI BCEX BHIOB y4eOHOU pabOThI, MPEIyCMOTPEHHBIX YYEOHBIM TUIAHOM TIO JaHHOU
JTUCHUTUTMHE (MOJYJIIO), IPY 3TOM YUUTBHIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS yCIIEBAeMOCTH
B TeueHne cemectpa. OIeHKa CTETIeHN JOCTIKEHHS 00YJaIOIMMUCS TUIAHHUPYEMBIX PE3YIIbTaTOB
o0y4yeHHs TO IUCHMIUIMHE (MOIYJI0) HPOBOJAUTCS IpernojaBarelieM, BEAYIIMM 3aHATHS I10
TUCIATUTHHE (MOYITIO) METOJIOM SKCIIEPTHOM OlleHKH. [10 uToraMm mpoMeKyTOUHOW aTTeCTalluu
[0 AUCHUIIINHE (MOYIIIO) BBICTABIISETCS OLIEHKA «OTIMYHOY, «XOPOILO», «YIAOBIECTBOPUTEIHHO
WIN «HEYIOBICTBOPUTEILHOY.

K npomexyToyHOH arTecTaluy JOMYCKAIOTCS TOJNBKO CTYACHTHI, BBIIOJHHMBIIUE BCE BHIbI
ydeOHON paboThl, MPEITYCMOTPEHHBIE pabouel MPOrpaMMOr M0 JUCHUIUINHE <« XHUMHSI



12

(BBITIOJIHEHBI HA TMPAKTUYECKUX 3aHATUAX M 3allUIIEHbl BCE pacdyeTHblE pPaboThI,
MpelyCMOTPEHHbIE paboyeil MporpaMMoH, BHIIIOJIHEHBI U B CPOK CIaHBI JJOMAIIHHIE 3a/1aHuUs).

IxaJia oneHuBaHuA

Onucanue

«OTJIMYHO»

BrimonHeHs! Bce BUAbI Y4eOHOH pabOThl, MPeayCMOTPEHHBIE y4eOHBIM
iaHoM. CTyAEHT JEMOHCTPHPYET COOTBETCTBHE 3HAHWH, yMEHHH,
HAaBBIKOB IPHUBEJCHHBIX B Ta0IWIAxX IOKa3aTelei, omepupyer
NpUOOPETEHHBIMH 3HAHUSMH, YMEHHUSIMH, HaBBIKAMH, NPUMEHSET UX B
CUTYalMsX MOBBIIIEHHON CJIOXKHOCTH. [IpH 5TOM MOTYT OBITH TOITYILEHBI
HE3HAYUTEJbHBIC OIMMOKM, HETOYHOCTH, 3arpyaHeHus. CTyxmeHT
MOJHOCThIO ~ 0OJamaer 0a30BbIMH  3HAHMAMHU  (PYHIAMEHTAIBHBIX
pa3lesioB  JAMCHMIUIMHBL B 00BEMe, HEOOXOIMMOM ISl OCBOCHHS
XMMHYECKHX OCHOB B JKOJIOTMU U TPHUPOJONOIB30BAHUH; MOTHOCTHIO)
BJIaZICET METOIaMH XUMHYECKOTO

AQHaM3a, W COBPEMEHHBIMH METOAAMH KOJIMYECTBEHHON 00pabOTKH
nH}OpMaIuu.

«XOopomo»

CtyneHT oOnagaet 0a30BBIMU 3HAHUSIMH (PYHIAMEHTAIBHBIX Pa3leiioB
IMUCIUIUTMHBL B 00beMe, HEOOXOJAMMOM Ui OCBOCHHUS XUMHUYECKUX
OCHOB; BJIQJICET METOJaMH XHMHYECKOTO aHajiu3a, U COBPEMEHHBIMHU
METOaMH KOJIMYECTBEHHOU 00pabOoTKKU MH(pOpMAIIHH.

«YAOBIIETBOPUTEIBHO»

CTyneHT 4yacTUYHO 00sagaeT 06a30BbIMU 3HAHUSAMH (DYHIAMEHTATBHBIX
pa3ienoB JIUCHUILUIMHBL B 00beMe, HEOOXOJMMOM JUIsl OCBOCHHUS
XMMHYECKHX OCHOB B JKOJIOTMU W TMPHPOJOINOJB30BAHUM; YaCTUYHO|
BIaJeeT METOJAaMU XHUMHYECKOrO0 aHaliu3a, W  COBPEMEHHBIMH
METOIaMH

KOJIMYECTBEHHOI 00paboTKy HH(OpMAI.

«HCYHOBJICTBOPUTCIIBHO»

He BbmmonHeH oauH wiau  Oosnee BHJIOB  yuyeOHOW  paboTHI,
MPEIYCMOTPEHHBIX yueOHbIM IulaHOM. CTyIEeHT JeMOHCTPHPYET
HETIOJTHOE COOTBETCTBHE 3HAHWM, YMEHHH, HAaBBIKOB INPHBEICHHBIM B
TabMUIax — IOKaszaTesed, JOMyCKaloTCsd 3HAaYUTEIbHbIE  OIIMOKH,
MPOSIBIISIETCS. OTCYTCTBHE 3HAaHWH, yMEHWH, HaBBIKOB TIO PAIY
rokaszaresiei, CTyJeHT HCIBIThIBACT 3HAUUTENbHBIE 3aTPYAHEHUS IPH
OTIEPUPOBAHNN 3HAHUSAMHU W YMEHHSIMHA TIPM WX TMEPEHOCE Ha HOBBIC
cutyanud. CTYyAEHT HE CIOCOOEH peajn30BaTh JaHHYIO

KOMIICTCHIIUIO.

7.3 OueHovHbIE CPeACTBA

7.3.1. Texyuuii KOHTPOIIb

Bomnpoce! 1Jisi MOATOTOBKH K 3K3aMeHY CTYJ€HTaM M0 TUCHHILTHHE « XHMHSD).

1. [Mpeamer, 3amaun U MeToabl XuMUHA. OCHOBHBIE TTOJIOKEHUST aTOMHO-MOJIEKYJISIPHON

TCOpHH. TlonsTHsa: XUMHYCCKUU OJIECMCHT, aTOM, MOJICKYJIA. OTHOCUTENLHBIE aTOMHEIE U
MOJICKYJIAPHBIC MACCBI. rpaMM-aTOM, MOJIb BEIICCTBA.

2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH COXpPAaHCHUA MACChl BEUICCTB, 3aKOH IMOCTOAHCTBA
coCtaBa XHMHYCCKHX COCHHHCHHﬁ, ra3oBpl€ 3aKOHBI. XMMHYECKHMH OKBHBAJCHT H 3aKOH

DKBHBAJICHTOB JlaJIbTOHA.

3. Kiaccbl HEOpraHM4ecKuX COEAUHEHUM; OKCUIbI, KHCIOThl, OCHOBaHMS, COJIM, MX
noJjiyueHue, pu3ndeckue U XMMHUYECKHUe CBOICTBA.

4. CoBpeMeHHOe

npeaAcCTaBJICHUC O CTPOCHUU aToMa. CocTaB aTOMHBIX AACP.

KopmyckyisipHO-BOJIHOBOM Ayainu3M MUKpodacTHll. Y paBHeHue Jle bpoiiis.
5. VpaBuenue Illpeaunrepa. KBaHTOBO-MexaHuyeckas Mojenb aromMa. KBaHTOBBIE
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quCiIa, TUIBI 3JIEKTPOHHBIX opOuTaneil. [Ipuniun Heonpenenennoctu I eitseitnOepra.

6. [Mpunmun Ilaynu. OnpeneneHue 3JIEKTPOHHOM €MKOCTH YPOBHEM, MOIYypOBHEH M
opOurtaneii. [Ipasuio ['yuna.

7. [Topsinok 3anosiHeHHs TOypoBHEN nekTpoHaMmHu. [IpaBuiia KileukoBCKOTO0, 3JIEKTPOHHBIE
U 3JIeKTpOHOTpaduuecKkue GopMyIbL.

8. [Tepuonuueckuii 3akoH U nepuoauueckas cucrema .M. MenaeneeBa. CTpykTypa
nepuoaudeckor cucremsl. I[lepuonpl, rpynmbsl, HNOArpynnbl. 3akoH Mo3iu. OneKTpOHHbIE
aHAJIOTH. S-; P-; d- u f- SIeMeHTHI.

9. [leproanueckn U3MEHSIOLIMECS] CBOMCTBA 3JIEMEHTOB: YHEPIHSI HOHU3ALMH, SHEPTUS
CPOZCTBA U MEKTPOJIN3, IIEKTPOOTPULIATEILHOCTD JJIEMEHTOB.

10. IIpupona xumuueckoil cBsizu. OCHOBHBbIE BUIBl U XAPAKTEPUCTUKM XHUMHUYECKOU
CBSI3U.

11. KoBanenrtnas cBsa3b. CrocoObl OMMCAHUSA KOBAJIEHTHON CBS3HU: METOJ BaJE€HTHBIX
cszeit (MBC) u meton monekynsapHbix opouraneit (MMO).

12. OcHoBuble noniokeHuss MBC. IloHstue O KOBaJ€HTHOCTU 3JIEMEHTOB U
BO30Y>KJICHHBIX COCTOSIHUSAX aTOMOB.

13. CaolicTBa KOBalIeHTHOH cBsi3u. [10MsIpHOCTH CBSI3U U cTeneHb okuciaeHus. Mlonnas
XUMHUYECKasl CBA3b.

14. HanpaBiieHHOCTb KOBaJIEHTHOM CBSI3U: G- U TT-CBSI3b, [IOHATUE O THOpUAU3ALINY.

15. XUMHUECKasi CBsSI3b C TOYKM 3PEHUS METOJa MOJIEKYISpPHBIX OpOHUTasIeH.

Pacnipenenenne MoOJIEKYJIApHBIX OpOHUTalIed IO JHEPrusM. ODHEpPreThyeckas auarpamMmma u
ompezeNieHue MOPsAKa CBSI3H.

16. DJIEMEHTBl TEPMOAMHAMUKM U TEPMOXMMHUU. | 3aKOH TEPMOJAMHAMHUKH.
TepMoanHaMHUyYeCcKue MapameTpbl U (PYHKIIMH COCTOSIHHUSI CHCTEMbI; BHYTPEHHSISI SHEprus U
SHTAJIBITHA.

17. Tepmoxumus. 3akon ['ecca. Caenctust u3 3akoHa I'ecca. DHTanbNMs 00pa30BaHUs
XUMHUYECKHX BellecTB. Pacuer sHepreTueckux 3pPeKToB XUMUYECKUX PEAKIUH.
18. Xumnueckoe cpoactBo. II 3akon TepmomuHamuku. Ilonstue 006 sHTpomuwm.

V3MeHeHne S3HTPONMHU MTPU XUMUYECKHX ITpoleccax U (pa3oBbIX nepexonax.19.
Oneprust I'm60ca u ee M3MeHEHHE B XMMHUYECKHMX Mpoleccax. HampaBieHHOCTh XMMHUYECKUX
IIpoIeccoB. TepPMOXUMHUYECKUE YPABHEHHS U IPAKTUYECKUE PACUETHI 10 HAM.

20. Xumnueckas KUHeTuKa. CKOpOCTh XMMUYECKHUX peakinii U (pakTopbl, Ha Hee
BIMstoLIMe. ['OMOTeHHbIE U T€TepOreHHbIE PEAKIINH.

21. BnusiHue KOHLEHTpaluy pearupyroIrX BEIECTB HA CKOPOCTh PEAKIMH. 3aKOH
JeNCTBUS Macc, KOHCTaHTa CKOPOCTH PEaKIINH.

22. BnusiHue temmepaTypsl Ha CKOPOCTbh XMMHUECKOM peakuunu. [IpaBuno Banrt-
I'odda, ypaBHeHue Appenuyca. JHEprus aKTUBAIUA XUMHUYECKON PEAKIUU.

23. XHWMHYECKOE PaBHOBECHE B TOMOTE€HHBIX crcTeMax. KoHcTanTa paBHOBECHS.

Y cKopeHre rOMOTe€HHBIX XUMUYECKHUX Peakuid. [ OMOTeHHBIN KaTaJlns.

24. XHWMHYECKOE PABHOBECHE B T€TEPOr€HHBIX CUCTEMAX. | €TEpOTeHHBIN KaTanus.
25. @dakTopsl, BAUAOIIKE Ha XUMHYecKkoe paBHOBecue. [Ipunnun Jle-Illarense.

26. PactBopsl. O01IME MOHATHS O PACTBOPaX M JUCIIEPCHBIX CHCTEMaX.

27. PactBoprMoCTb BelecTB. MI3MeHeHHEe SHTABIIUU U SHTPOIINH [IPH PACTBOPEHUH.
28. KonnyecTBeHHast xapakTepucTuka pacTBOpoB. CriocoObl BhIpaKEHUs
KOHIEHTPAIlUU PacCTBOPOB.

29. PacTBOpBI HEANEKTPOIUTOB U ANEKTPOIUTOB. CHIIbHBIE U ca0ble JIEKTPOIUTHI.
30. Cnabble snexkTponuTsl. KoHcTaHTa nucconManuy M CTENEHb JAMCCOLUAINU
CJIa0BIX AIIEKTPOJIUTOB.

31. Bona xak cima0srit anektponut. loHHOE ipousBeneHue Boabl. Bogopoablii
nokasarenb. [IoHsATHE 0 KUCIIOTHO-OCHOBHBIX MHAMKATOPAaX.

32. [TpousBenenue pactBopuMoctu. ['uaponus coneit. AMpOTepHBIE JIEKTPOIUTHI.

33. OxkucnurenbHO-BoccTaHOBUTENbHBIC peakinu (OBP). Buast OBP.
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34. CreneHp okucaeHUs U METO/IbI €€ pacueTa. OCHOBHbBIE OKUCIUTENN U
BOCCTAHOBHUTEJIH.

35. Metonuka COCTaBICHUS YPaBHEHMHM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Metop 35eKTpoHHOTO Oastanca. IoHHO-3J1eKTPOHHBIN METO T (METOT TTOTYPEAKIIA ).
36. Bnusinue cpenpl Ha mporekanue OBP.

37. DnexTpoaHble noTeHanbl. CTpoeHne ABOWHOTO 3JIEKTPUUECKOTO CIIOA.

38. N3mepenne 37eKTPOAHBIX MOTEHIMaaoB. CTaHAAPTHBIA BOJOPOIHBIN 3JIEKTPO.
U BOJIOPOJHAS IIKaJia MOTeHINANO0B. P HanpsbkeHU METalioB U €ro CBOWCTBA.

39. I'anpBannyeckue 3nemenTsl (I'D). AkkyMynsTopsl. TOIIMBHBIE 3JIEMEHTHI.

40. [Tonspu3zanus u nepenanpspkenue 0.

41. Onektponus. [lociaenoBarenbHOCTD 3JIEKTPOAHBIX IPOLIECCOB. BTOpHyHBIE Mpo1iecchl
IpH AJeKTposn3e. SIBieHre nepeHanpsHKeHus.

42. DNEKTPOIN3 C HEPACTBOPUMBIM U PACTBOPUMBIM aHOJAMHU.

43. KonnuecTBeHHBIE COOTHOILIEHUS MPH 3EKTpoau3e. 3akoHsl Papages. Boixon mo
TOKY.

44, Kopposus metannos. Buisl koppos3un.

45. XuMmuyeckass Koppo3us. MexaHusm 00pa30BaHUs MOBEPXHOCTHBIX IJICHOK.
OreHKa CKOPOCTH KOPPO3HH.

46. DNEKTPOXUMHUYECKast KOPPO3Usl, MEXaHU3M U YCIIOBUS €€ IPOTEKaHMUSL.

47, CriocoObl 3aIUTHl METAIIOB OT KOPPO3HUHU.

48. Meramnel. Pacnpoctpanenue u  (OpMBI HAXOXICHHS METAUIOB B TIPUPOJIE.

H3Bneuenne MeETaajoOB U3 pyAa. OCHOBHBIE CIIOCOOBI BOCCTAHOBJIEHUS METAJIJIOB. HOHy‘IGHI/Ie
YUCTBIX U CBCPXYHNCTBIX MCTAJIJIOB.

49, Mertammueckas XUMHYECKasi CBsI3b. PoJIb MeTauimueckon CBs3u B (popMUPOBaAHUHU
(UBUYECKUX U XUMUYECKUX CBOMCTB METAJIIOB.

50. XUMHYECKHE CBOMCTBA METaINIOB. B3anmoielicTBHE METaII0B ¢ BOJOM, KUCIOTaMH,
IIEeI0YaMH, COJISIMH.

51. d-anemenTbl. OCOOCHHOCTH CTPOCHHUS, (HU3MYECKHE W XHMHUYCCKHE CBOWMCTBA.
KwncimoTHO- OCHOBHBIE M OKHMCIUTEIIHFHO- BOCCTAHOBUTEIBHBIE CBOMCTBA.

52. Mertannuueckue criaBbl. DU3HMKO-XMMHUECKUI aHaJIM3 CILIABOB.

53. Kommiekcuble  coeauHeHuss  d-saemenToB. Moupl  d-3JeMEHTOB  Kak

KOMIUIEKCO0OpazoBaTenu. AHUOHHBIE, KATUOHHBIE M HEUTpalbHbIE KOMIUIEKCH. THIIBI CBsI3el B
KOMILIEKCHBIX coennHeHnaX. KoHcTaHTa HECTOUKOCTH.

54, Opranuyeckue coequHeHus. Teopuss CTPOEHHUS OPraHUYECKHUX COEAMHEHHH
bytieposa.

55. @OyHKIMOHANbHbIE TpyNIbl. Kilacchl opraHnyeckux CoeIMHEHUH.

56. [Tonumepsl. CiocoOBbI MOJTy4eHUs TOTUMEPOB: MOIUMEPU3aLUs U TOJTUKOHCHCAIHSL.
57. DU3NKO-XUMUYECKHE CBOICTBA MOJUMEPOB.

58. OO6nacTu MpUMEHEHUS TIOJTUMEPOB.

BOHPOCLI MJISI MOATOTOBKH K 3K3aMEHY CTyJA€HTaM M0 TUCHUILIMHE «XuMHus»

1. BonnoBas ¢yHkmus. DnekTpoHHOe 00i1ako W opOuTanb. KBaHTOBBIE umcia, HX
B3aNMOCBA3b

2. [maBHOE KBAaHTOBOE 4YHUCIIO. ODHEpreTudeckwe ypoBHU. OpOuTasbHOE KBAaHTOBOE
gucio. [Togyposau. ®opma s- u p- opOuranei.

3. MarnuTHOe KBaHTOBOE uncio. KonnyectBo opOutaseit B s-, p-, d- u f- mogypoBHsX,
B3aMMHasl OPpUCHTAUA aTOMHBIX Op6I/ITa.]'IeI7L

4. CnuHOBOE KBAHTOBOE YHCIIO. MaKCHManbHOE YHCIO DJIEKTPOHOB Ha OpPOUTAIIAX,
MOIYPOBHAX U YPOBHAIX.

S. [TpuHIUI U IOCIEN0BATEIBHOCTD 3aIIOJIHEHUS 3JIEKTPOHAMU YHEPIeTUYECKUX YPOBHEHN U

MOAYPOBHEN B MHOTOAJIEKTPOHHBIX aTOMAX.
6. MaxkcuManbHOE YHCIIO0 AJIEKTPOHOB Ha OPOUTANISX, TOYPOBHIX U YPOBHSX.
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7. ITpasuiio ITaynu u npasuiio ['ynaa (mpumepsl IPUMEHEHUS).

8. DeMEHTapHBIE YACTULBL: 2JIEKTPOH, IPOTOH U HEUTPOoH. MX 3apsan u macca.

9. 3apsia aapa U NOPSAKOBBIM HOMEp JIEMEHTA B IIEPUOINYECKOM cucTtemMe. MaccoBoe 4ncio,
aTOMHas Macca d1eMeHTa. M30Tomnsl.

10. [Tepuonnueckuii 3axkon J[.M1.MenaeneeBa u nepuoauyeckass CUCTeMa 3JIEMEHTOB C

TOYKH 3pEHUSI CTPOEHUS SJICKTPOHHOU o0onouku aTtoMoB. CoBpeMeHHas (GopMyIHpPOBKa
NEPUOANYECKOI0 3aKOHa.

11. [lepuoanueckast cucrema 3nemMeHTOB. [lepuoasl u rpymmsl 31emMeHToB. [lpuunna
MEePUOIUYECKOr0 U3MEHEHHUS CBOMCTB 3JIEMEHTOB.
12. Pamuyc aToMma, SHEprus MOHM3AIHH, CPOJICTBO K AIIEKTPOHY,

anekTpoorpunarenbHocts (30). M3MeHeHne 53TUX MapaMeTpoB MO IEpUOAaM U TIpyIIaMm
NEePHOANYECKOM CHCTEMBI.

13. OCHOBHbBIE XapaKTEPUCTUKH XUMHUYECKOW CBA3M (UIMHA CBSI3U, DHEPrusi CBA3M,
HOJISIPHOCTB CBSI3M). BaneHTHBIE yIIbL.
14. V3MeHeHne MOTEHIMATBLHOW SHEPrHMH CUCTEMbI NPH COJIMKEHHH JIByX aTOMOB

BoJIOpoJia. JiMHA W dHEPrus CBSA3M B MOJICKYJIE BOJIOpoJa. MI3MEHEHUE 3HEPrUU CHCTEMBbI MIPU
00pa30BaHNU XUMHUYECKOU CBSI3H.

15. Mexanu3m oOpa3oBaHMsl KOBaJIGHTHOM cBsi3u. OOmas mapa 3JIEKTPOHOB.
KoBanentHocTh aTOoMOB. KoOBaJeHTHas HeMOJsIpHAs W TOJSApHAs CBS3b  (NIPUMEPHI).
HacplmaemMocTh ¥ HanpaBJICHHOCTh KOBAJICHTHOM CBSI3H.

16. Mexanu3m oOpa3oBaHMs HETIOJSIPHOM U MOJISIPHOM KOBaJIGHTHOM CBSI3U Ha MpUMEpe
monekya C12 u HCI.

17. 6- 1 [ -cBaA3u. [IpocTeie 1 KpaTHBIE CBA3M HA IPUMEPE MOJIEKYIIbI a30Ta.

18. Mexanusm oOpa3oBaHusi MOHHOM cBsi3u. IlpaBuino okxrera. MoHHas cBs3b Kak

MpeAeNbHBIN ClTydail KOBaJEHTHOM MOJSIpHON CBsi3H. CTENEeHb MOHHOCTH XMMHUYECKON CBSI3U U
BIusiHUE Ha Hee A DO B3aMMOJEHCTBYIONINX aTOMOB.

19. BaneHTHOCTP aTOMOB B OCHOBHOM U BO30YXJEHHOM COCTOSHUHU. [HOpuaHbIe
opbutamu, ux Qopma. THIBl THOpHAMAIMH: Sp, Sp> , SP° M pacmonoxeHne opOuTaneii B
MIPOCTPAHCTBE.

20. Banentnsie yrnel. [IpoctpanctBenHass gopma Moinekyn. JIuHeWHbIe, YrIIOBble U
nUpaMuJaTbHbIE MOJIEKYJIbl. CXeMbI TEPEKPHIBAHMS BAJICHTHBIX OPOUTAJIEH B 9 TUX MOJIEKYJIaX.
21. JnnonbHbIA MOMEHT. JIUIIOIbHBI MOMEHT XUMHUYECKOW CBSI3U U MOJIEKYJI CII0KHOTO
BELIECTBA.

22. [Tonsatuss "cucrema", "daza", "kommoneHt" (ompeneneHusi). ['omoreHHele u
reTepOoreHHbIEe PEAKIUH (IPUMEPHI).

23. DOHeprerudeckue S(PPEeKTbl XUMHUECKUX peakiuid. DK30- M SHIOTEPMHUYECKHE
peakiuu (mpuMepsl). DHTaNbNM. 3akoH ['ecca u cneACTBuUs U3 HETO.

26. [Ipumenenue cneacTBuil U3 3akoHa l'ecca ans pacdera SHTANBIUNA XUMHYECKUX
peaxuii. CTaHIapTHBIE YCIOBUS. DHTAIBIN 00pa30BaHUs CI0KHOTO BEIECTBA.

27. Cpennsis 1 UCTUHHAsI CKOPOCTh XMMHUYECKON peakuuu. BiusHue KOHUEHTpaiuu
pearupyromurx BeIeCcTB Ha CKOPOCTh XMMUYECKOW peaKIMK. 3aKOH AEHCTBYIOIIMX MacCC.

28. ['omoreHnHble XUMHUYECKHE peakiuu (mpuMepsl). BinsHue Ha CKOPOCTh TOMOTE€HHOM

peakuy KOHIIGHTpAallMM pearupyromux BelecTB. 3akoH jaeWcTByromux Macc. KoncranTa
CKOPOCTH pEaKI1H.

29. Bnusinue teMneparypbl Ha CKOPOCTh XUMUYECKON peakluu. AKTUBHbBIE MOJIEKYIIbI,
sHeprus akTuBauuu. [IpyurHa 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM PEAKIMU OT TEMIIEPATYpBHl.
VYpasuenue Baut-I'odda, Temneparyphsbiit koadhpuireHt.

30. I'eteporennsbie peakuuu (npumepsl). CKOPOCTh TeTEPOreHHON peakliny, BIUsSHUE Ha
Hee nuddy3un U MoBepxHOCTH pazfena (pa3. Koncranta paBHOBecHs A TETEPOTCHHON PEaKIIUH.
31. Karanu3 u katanusaropbl. Karanu3 rOMOT€HHBI U TE€TEPOTrE€HHBIM, MOJOKUTEIBHBIM U
OTpULIATEIBbHBIN. MexaHu3M NeUCTBUS KaTalInu3aTopoB. IIpumeps! IpUMEHEHHsI KaTaau3aTtopoB B
IIPOMBIIIIEHHOCTH.
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32. HeoGpatumble u oOpatumble peakuuu (mpuMepbl). XMMHUYECKOE pPaBHOBECHE B
TFOMOTEHHBIX U FeTepOreHHbIX cucreMax. KoHcTanTa paBHOBecusl.
33. [IpaBuno Jle-Illatense U mpUMEHEHUE €r0 K PaBHOBECHBIM cUCTeMaM. BnusiHue

TEMIEPATYPhl, JaBICHUS U KOHIEHTPAIIMU pEarupyrominx BEIIeCTB Ha MOJIOKEHHE PAaBHOBECHS.
IIpumepsr.

34. Biustnue TemriepaTyphl, AaBICHUS W KOHIICHTPALMH PEATHPYIOIIMX BEIIECTB Ha
noJsiokeHue paBHoBecus. [Ipumepbl. BEIOOp ONTHMAaNBHBIX YCIOBHN MPOBEICHUS XUMHUYCCKUX
peakiuii Ha mpuMepe cuHTe3a ammuaka: N2 + 3H2 [02NH3; AHx.p.<0.

35. PactBopbl. CriocoObI BeIpaKeHHsI COCTaBa pacTBOPOB (MaccoBasi J0JIsl, MOJISIpHAs U
HOpMaJlbHasi KOHLEHTpaLuu, TUTpP). HacelieHHbIe, HEHACBILEHHBIE U [IEPECHIIIEHHBIE PACTBOPBI.
[epexpucramnuzanusi.

36. TemmoBsie 3P GEKTH MPU PACTBOPEHUU KPHUCTATUIMYECKOTO BEIIECTBA B JKUIKOCTH.
ConbBataumsi ¥ TUApaTauus. OHTaJbIHUS pPAacTBOpeHUsA. BiusHue Temmeparypbl Ha
PacTBOPUMOCTb KPUCTAININYECKOIO BELIECTBA B KUJKOCTH.

37. PacTBOpUMOCTH ra30B B KUIKOCTH. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B B KHUAKOCTH
oT nasiieHus (3akoH I'enpu) u temmneparypsl. [Ipumenenne npasuna Jle-Illarense k mpoueccy
pacTBOpEeHUs ra3a B JKUIKOCTH.

38. DNEKTPOIUTHl M HEIJIEKTPONIUTHL. Teopus SIEKTPOIUTUYECKON TUCCOLMAIIUU.
Crenens () u xoHCTaHTa (KOUC.) nucconranun. @aktopsl Biaustoue Ha [ 1 kauc.? CHiibHbIC
U c1a0ble JICKTPOTUTHI (TPUMEPHI).

39. Jucconunanus anekrponuTos. CTyneHuaTas AUCCOLUAIMS KUCIOT U ocHOBaHM. Ha
npumepax aucconnaryuu pochopnoit kuciorsl (H3PO4) u ruapoxcuna kodansta (II) Co(OH)2.
KoHcTaHTa 31eKTpOoIUTHYECKON AUCCOIUAITIH.

40. 3akon pasOasnenuss OcTBanpia sl ci1aboro OMHAPHOTO SJIEKTPOJIMTA (BBIBOI).
BnusiHue KOHIEHTpalMu pacTBopa CJIadoro 3JIEKTPOJIUTAa HA CTEHEeHb AIIEKTPOIUTHYECKON
JUCCOLIMAIINY.

41. HNonooOMeHHbIE peakiuu ¢ 00pa3oBaHUEM OCajKa, raza, cliadoro AJIEKTPONIUTA
WJIM KOMIUJIEKCHOTO MOHA (TIPUMEPHI).

42. [IpousBeneHrne pacTBOPUMOCTH U MPUMEHEHUE €r0 ISl BHIYHCICHUS
KOHIEHTPALlMU HACHIIIEHHOI'O pacTBOPa U BO3MOKHOCTH BBINIAJICHUS OCa/iKa U3 pacTBOpa.

43. DneKTpoIuTHYECKas Auccoruanusi Boabl. KoHCTaHTa AMCCOIMAIMN BO/IBI.
HNonnoe mpoussenenue Bojbl. Bomopoausiit mokasarens (pH) pacTBopoB.

44, KonnenTpaius MOHOB BOJIOPO/a U MOHOB THUAPOKCHIA B HEHTPATbHBIX, KUCIBIX
Y WEI0YHbIX pacTBopax. [Tokazarens pH u ero 3nadeHue B 3TUX pacTBOpax.

45, I'mpponns coneit. Crynenyarsiii runponus. M3menenue pH npu ruaposnuse.
HeoOpaTtumslit ruipoams.

46. CreneHp ¥ KOHCTaHTa THIPONU3a. BiusiHIE TeMmnepaTyphl U KOHIICHTPAIIUU
pacTBopa Ha THJIPOJIN3.

47. OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakunu. CTEeneHb OKHUCICHUS U
BaJICHTHOCTh aTOMOB. OKHCIIEHUE U BOCCTAHOBJICHUE.

48. DOnexTpoHHBI Oananc. CocTaBlIeHHE OKUCIUTENHbHO-BOCCTAHOBUTEIBHBIX pPEaKIni
Ha npumepe: H2S + KMnO4 + H2SO4 — S + MnSO4 + K2S04 + H20.

49. Tumsl OKUCAUTETFHO-BOCCTAHOBUTEIBHBIX peaKivii. BiusHue ycroBuil mpoBeaecHUs
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (KUCIOTHOCTh Cpefbl, TEMIIEpaTypa, KaTaau3aTop)
Ha COCTaB MPOJYKTOB PEAKIUU.

50. Onektponu3. IlocnenoBaTenbHOCTh pa3psiia HMOHOB Ha 3nekTpoaax. Cxembl
MPOIIECCOB AJEKTpoIH3a paciuiaBa u pactBopa NaCl. 3akoHsl anekTponusa (3akoHbsl Dapajes).
ol. OnexTponn3. Cxembl MPOLECCOB 3JIEKTPOJU3a C HHEPTHBIMU JIJIEKTPOJIaMU U
pacTBOpUMBIM aHOJOM. [IpruMeHEeHHE IEKTPOIH3a.

52. PaBHOBecHE B ccTEME METAIII-PACTBOP €r0 COMU. Y CTPOMCTBO U IPUHIIUI ACHCTBUS
MIEPBUYHOTO TAJIbBAHMYECKOTO 3yieMeHTa [lanuensa-Axoou.

53. OTHOCHTENBHBIN AIEKTPOIHBIN noTeHMal. Bogopoausiii anextpoa. CTaHIapTHBIN
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3IIEKTPOAHBIN OTEHIMAN. P CTaHAapTHBIX AJIEKTPOAHBIX MOTEHIMANIOB i ap Me/Men+ (psia
HanpsDKEHUH) U BBIBOJBI U3 Hero. IlpuMeHeHne cTaHIapTHBIX 3JEKTPOIHBIX MOTEHIMAIOB IS
OIIpEEIEHUS BO3MOKHOCTH IIPOTEKAHUS OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHOM PEAKIUH.

o4, Teopuss CTpoeHHs KOMILJIEKCHBIX COCOUHEHMM. XapakTep XMMHYECKOH CBS3U B
KOMIUIEKCHBIX COEIMHEHUAX. L[eHTpalIbHbIN aTOM, JIMTaH 1bl, KOOPAUHALMOHHOE YKClIo. [Ipumepsl
peaKuuil NOJy4eHHs] KOMIUIEKCHBIX COCINHEHUM.

99. Xumudeckas CBsA3b B MeTauIax. XMMUYECKUE CBOMCTBA METAJUIOB. B3auMoaencreue
METAJIJIOB C HEMETAJIJIaMH, BOJJOW, PACTBOPAMHU KHUCJIOT U IIEJI0Y€EH.

[Ipumep KOHTPOJBHBIX BOIPOCOB IS JIONMYCKa K BBIMOJHEHHUIO JIAOOPATOPHOU paboTe 1Mo TeMe
«XUMHYECKAI KUHETUKA)

1. Jaiite onpeaeneHne CKOPOCTH XUMUYECKON PEaKIIUH.

2. Haiite (popMynupoBKy 3aKoHa ACWCTBUS MacC JJIsl TOMOTEHHOW M TIeTEpOreHHOM
peaKuuii.

3. Jaiite onpeiesieHre KOHCTaHThl CKOPOCTU XUMHUECKOH peakiuu. OT Kakux apaMeTpoB
OHa 3aBUCUT?

4. OxapakTepu3yiTe BIMSIHUE TEMIIEPATYPHI HA CKOPOCTh XMMHUECKOH peaKIiu (IIpaBUjo
Bant-T'odda).

S. [IpokoMMeHTUpYIiTE ypaBHEHUE AppeHuyca. JlaiiTe onpeieneHne YJHEpruy aKTHBALUH.
6. Yro Takoe katanmsarop? KakoB mexaHumsm nelictBusa Katanusaropa? Ilpusenure
IIPUMEPBl FOMOT'€HHOI'0 ¥ T€TEPOr€HHOI0 KaTainsa.

7. Jaiite onpeaeneHus oOpaTUMON XUMUUECKOW PeakliMu U XUMUYECKOTO PaBHOBECHSL.

8. JlaiiTe BBIBOJI KOHCTAHTbI XHMHUYECKOro paBHOBecHs. OT KakMX IapaMeTpoB OHa
3aBUCUT?

9. Haiite dopmymupoky mnpuniuna Jle-lllatense. IlpuBemute mnpumep oOpaTUMON

XUMHYECKOMN pc€aKknuuu, O6’L$ICHI/ITG, KaK MHTCHCUBHOCTDH PA3JIMYHBIX IMApAMETPOB MOKCET BJIUATH
Ha CMCIICHHUEC PABHOBCCHA PCAKIINH.

10. Yro takoe ¢a3oBble paBHOBecus? JlaliTe onpeneneHus MOHATHAM: (a3a, KOMIIOHEHT,
HE3aBUCHUMBbIIl KOMIIOHEHT, CTENIEHb CBOOOIBI.
11.  Cdopmynupyiite npasuiio ¢a3. PaccMoTpute MOHO-, TU- U MHBAapUAHTHbBIE CUCTEMBI Ha

NpuMepe auarpamMbl cocTostHus BoJbl. [lonb3ysace ypaBHenuem Knanelpona-Knaysmyca, Ha
npuMepe STOM JAMarpaMMbl PaCCMOTPHUTE 3aBUCMMOCTH TeMmrmepaTypbl (a3oBOro Mepexoaa OT
JTaBJICHUSI.

12. Yro Takoe TepMI/I‘leCKI/Iﬁ aHajlIn3, JId 4Y€ro OH HpI/IMeHHeTCH? Kak 1o KpHUBbIM
OXJTAXKICHUA CTPOAT AUarpaMMbl COCTOSIHUSA?
13.

BapuaHThI JOMalIHUX KOHTPOJIbHBIX PadoT mo TeMe «Meta/uibl d-cemelicTBa.

3aganue 1. CocTaBbTe MOJIHBIE AIEKTPOHHBIE POPMYJIBI U rpaduueckue (GOpMyIIbl BAJIEHTHOTO
cJ10s1 a1eMeHToB d-cemeicTBa:

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

Dnement No 45, 30 22,79 4472 2941 2641 4757 48,89

3ananmue 2. CoctaBpTe (HOPMYIIBI OKCHJIA U THAPOKCH/Ia METajlla B YKa3aHHOW CTENEeHU
okucnenus. [IpuBeaure ypaBHEeHUS peaklnid, AEMOHCTPUPYIOIINE KUCIOTHO-OCHOBHOU XapaKTep
ATUX COEITUHEHUMN.

Bapuant 1 2 3 4 S) 6 7 8

MeTtamn V+5 Mn+2 Cr+3 Fe+2 Ni+2 Cu* Mn+7 Cr+6

Bapuast 0 10 11 12 13 14 15
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3ananme 3. PaccraBbTe K03 GUIMEHTHI B TpuBeneHHBIX cxeMax OBP, nmonb3ysics MeTogoM
HOJypeakuui. YKaKuTe, KaKyto pojib B IPUBEIECHHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
pEaKIMAX UTPAIOT COSAMHEHHS d-MeTaIoB, B KAKOW CTENIEHN OKHCIICHHUS IIPU 3TOM HAaXOJUTCS
meTau1?

Bapuant CxeMbl peakiuii

1 Fe(OH)2 + 02 + H20 [ Fe(OH)3
KMnO4 + KI + H2S04 (1 12 + MnSO4 + K2S04 + H20

2 KMnO4 + Kl + H20 0O 12 + MnO2 + KOH
C0203 + HCl(xonn) [ CoCI2 + CI2 + H20

3 KNO2 + K2Cr207 + HNO3 [J Cr(NO3)3 + KNO3 + H20 KMnO4 + KNO2 +
KOH [0 K2MnO4 + KNO3 + H20

4 KMnO4 + Cr2(S04)3 + KOH [0 K2CrO4 + K2MnO4 + H20 + K2S0O4 FeCI3 +
KOH + Br2 0 K2FeO4 + KBr + H20 + KCI

5 K2FeO4 + NH3 0 N2 + H20 + KFeO2 + KOH
K2Cr207 + Kl + H2S04 [1 Cr2(S04)3 + 12 + H20 + K2S04

6 KMnO4 + H202 + H2S04 [0 MnSO4 + 02 + K2S04 + H20 FeCI3 + Kl O FeClI2
+ 12 + KCI

7 K2Cr207 + S02 + H2S04 [ Cr2(S04)3 + K2S04 + H20 MnO2 + HCI 0 MnCI2
+ CI2 + H20

8 Cr2(S04)3 + PbO2 + KOH 1 K2CrO4 + PbS0O4 + H20 KMnO4 + H20 + KNO2
[0 MnO2 + KNO3 + KOH

¢) KMnO4 + Na2S03 + H2S04 [0 K2S04 + MnS0O4 + H20 + Na2S04 Cr203 +
NaOH + KNO3 [ Na2CrO4 + KNO2 + H20

10 KMnO4 + Na2S03 + NaOH [0 K2MnO4 + Na2S04 + H20
FeSO4 + K2Cr207 + H2S04 [ Fe2(S04)3 + K2S04 + Cr2(S04)3 + H20

11 Cr(OH)3 + Br2 + KOH [J K2CrO4 + KBr + H20 KMnO4 + KOH + KNO2 [
K2MnO4 + KNO3 + H20

12 K2Cr207 + H3PO3 + H2S0O4 [1 Cr2(S04)3 + H3PO4 + K2SO4 KMnO4 +
K2S03 + H20 0 MnO2 + K2504 + KOH

13 KMnO4 + H2S + H2S04 [1 MnSO4 + S + K2S04 + H20 Sn + HNO3(p) [J
Sn(NO3)2 + NH4NO3 + H20

14 PH3 + CuSO4 + H20 00 H3PO4 + Cu + H2S04
K2Cr207 + SnCI2 + HCI O SnCl4 + CrCI3 + KCI + H20

15 FeCl3 + SO2 + H20 O FeCI2 + H2S04 + HCI
KNO2 + K2Cr207 + HNO3 [0 Cr(NO3)3 + KNO3 + H20

7.3.2. [IpomexxyTouHast aTTecTarms

[TpomexyTouHas aTTectanus npoBoauTcs Ha 1 cemectpe 1 kypca (ouHas hopma 0OydeHuUs) U Ha
3 cemectpe 2 Kypca (3aouHast hopma oOydeHusi) B hopMe dK3aMeHa.

CTyneHT AoImycKaeTcs 10 CJauu YK3aMEHa, €CIT BBITIOJTHEHBI CIISYIONINE BUABI paOoT:

- BBINIOJIHEHBI U 3aIIMIIEHBI JTA00paTOPHBIE PAOOTHI;

- IPOMJIEHBI TECTOBLIE 33/IaHUS IO BCEM TEMaM Kypca ¢ pe3yJbTaToM He Hinke 60%;

- BBITIOJTHEHBI TPH KOHTPOJIBHBIX PaOOTHI HA OIEHKY HE HUKE «YJIOBJICTBOPUTEITLHOY.



