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1. Henun, 327241 ¥ NVIAHKMPYeEMBbIe pe3yJabTaThl 00y4eHHs 0 TUCIHUIIMHE

[lenpt0 OCBOGHHUS AMCUMIUIMHBI «XUMHS» SBIseTcss (OpPMUPOBAHHE Yy CTYICHTOB
XMMHMYECKON TMOJArOTOBKM II0 BONPOCAM, CBS3aHHBIM C IPUMEHEHHEM OCHOBHBIX XHMHYECKUX
3aKOHOB, 3aKOHOMEpPHOCTEH NPOTEKAaHHS XUMMUYECKHUX PpEaKUMH [UIsl pElIeHUs KOHKPETHBIX
IIPAKTUYECKUX 3a/7ad B OOJAaCTH SKOJIOTMYECKOH M MPOMU3BOJCTBEHHOM O€30IIaCHOCTH, a TaKxkKe
MPUPOJOOXPAHHBIX ONOTEXHOJIOTHH.

3amaun  JUCLMIUIMHBL CO3/laHHE TEOPETUYECKOM O0a3bl Ul OCBOEHHUS IOCIEAYHOIUX
JUCLUILINH, B KOTOPBIX paCCMaTPUBAIOTCS CBOMCTBA IPOCTHIX U CJIOKHBIX BELLECTB, & TAKKE METO/IbI
UX TOJIyYeHHs M HcciaefoBaHus sl Haubosee 3()(EKTHBHOrO MCIOJIB30BaHUS B 001acTH
HKOJIOTUYECKOM U MPOU3BOACTBEHHOW OE30MAaCHOCTH, @ TAKXKe MPUPOJOOXPAHHBIX OMOTEXHOJIOTHH.

OOyuenne Mo JUCHUIUIMHE «XUMHS» HAIpaBlIeHO Ha (OPMHUPOBAHHME y OO0yYaroLUXcs
CHEAYIOIIMX KOMIIETECHIIHIA:

HNuaukaTopsbl JOCTHKEHUS
KOMIIETEHIINHU

HOIIK-3.7. lemoHCcTpHUpYyeT
MOHUMaHHE XUMUYCCKUX
MPOIIECCOB

Koa v HaumMeHoBanue KOMIeTEeHI NI

OIIK-3. CniocoOeH npuMeHSTh COOTBETCTBYIOLIUIN (PUZUKO-
MaTeMaTHYECKHUI anmapar, METO bl aHAIH3a ’
MO/JICIIUPOBAHMSI, TCOPETUIECKOTO M IKCIICPUMEHTAIIBHOTO
WCCJICIOBAHMSI IIPU PEIICHUH MTPO(EeCcCHOHABHBIX 3a71a4

B pe3yJbTaTe 0OCBOCHUA TUCHUIIIINHBI Oﬁy‘-lﬂlOHIHi;lCﬂ JOJIZKCH

3Haer 0COOEHHOCTHU CTPOCHHUA aToOMa OJJIEMCHTOB, HCXOAA H3 HUX IIOJOXCHHA B
Hepnozmqecxoﬁ CUCTEME, MPUPOAY XHMHYECKOM CBSI3U B PAa3IMYHBIX THUIIAX MATCpHAIIOB, CBA3b
XUMHUYCCKOI'o CoCTaBa C MCXaHNYCCKNMU, TCXHOJIOTUICCKUMU U OP. CBOMCTBaMH.

YMeeT rOoTOBUTH PACTBOPbI XUMHUYCCKUX BCHICCTB 3aJaHHOM KOHLCHTpAaUK,; ONpCACIATh
HU3MCHCHUC KOHICHTPAINH BCHICCTB IIPU ITPOTCKAHNHN XUMUYCCKUX ITPOLECCCOB.

Baageer metogamu OIPECACIICHUS KOHIICHTpAIUU U pH pacTBOPOB BCHICCTB.

2. MecTO0 JUCUMILUIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM POIrPaMMbl

JlucuMIimHa OTHOCUTCS K 00s13aTeNbHON YacTH/4acTi, GOpMUPYEMON yHaCTHUKAMU
oOpa3oBaTenbHbIX OTHOIICHUN 05oka b1 «/lucuummuuer (MoLyn)».

JucuuruinHa OaszupyeTcs Ha  CIEAYIOLUX, NPOWICHHBIX JAUCHUIUIMHAX: «DHU3UKO-
XUMHAYECKHE OCHOBBI BOJIONIOATOTOBKMY, «Termnomaccooomen», «TOIIMBO U TeOpHs TOPEHUS»,
«MatepuanoBe/ileHHE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEPUATIOB.

3. CTpyKTypa U coJep:KaHue U CHUILTUHBI

OO11ast TPYI0€MKOCTh JIUCITUILTUHBI COCTABIsIET 3 3aueTHbie eauHuIlbl (108 uacos).

3.1 Buabl yueOHO# padoThbI U TPYA0EMKOCTH
(o ¢popmam oOyueHus)

3.1.1. Oynas ¢popma oOydeHus

Ne B GH0ii D6 Koaunuecrso Cemectp
u/n U/ yuyeOHoi padoThl 4ACOB 1
1 AyIMTOpHBIC 3aHATHS 48 48
B Tom umce:
1.1 | Jlexnun 16 16
1.2 | CemuHapckue/pakTUYECKUE 3aHATHS 16 16
1.3 | JIaGopaTopHbIe 3aHATHS 16 16
2 CamocrosiTejibHasi padoTa 60 60
3 | Ipome:kyTo4YHasi aTTeCTALUSA
3auet/aud.3auer/sK3aMeH JK3aMeH




| | Wtoro | 108 | 108

3.2  TemaTnyeckuii MJIaH U3y4YeHUs AUCHUILUTUHBI
(mo hopmam oOydeHMS)

3.2.1. Oynas ¢popma oOydeHus

TpynoemkocTh, 4ac
AynuTopHas padora =
ER-E- g B
Ne Pasnesibl/TeMbl ) S 2 T X 2| o 8
5 = S8 E 22| 88| 5
n/n AUCHHILTAHBI 3 = SfEl SE| 22| 8¢
[~} & T =3 = F S =
O 5 E 5 ST ; H 0 =
= S 505 85 S o =
g |2 | &7 3
= &
1| Beeneuue 5 2
2| Pasznen 1. OcHOBHBIE XUMUYECKHE
TIOHSATHUS Y 3aKOHBI. ATperaTHbIe 7 1 2 4
COCTOSIHUSI BEILIECTB.
3| Pazgen 2. OCHOBHBIE KI1ACCHI 7 1 5 4
HEOPTaHMYECKUX COCTMHEHUH.
4| Paznen 3. CtpoeHue aToma. 3 1 1 4
5| Paznen 4. Xumudeckas CBS3b. 6 1 1 4
6| Paznen 5. Xumuueckas TepMoauHaMuKa. | 12 2 2 2 6
7| Paznen 6. XuMHnyeckass KWHETHKA. 12 2 2 2 6
8| P 11 7. PactBOpEl. JucniepcHEI
asze CTBOpHI. JlucniepcHbie 12 5 2 5 6
CHCTEMBL.
9| P 11 8. OKUCIUTENLHO-
asnen 8. O CIbHO 9o | 1 2 2 4
BOCCTAHOBHUTEIJIbHBIE PEAKITUH.
10| Pa3gen 9. DiIeKTpOXUMHUYECKHE
8 p 12 2 2 2 6
MPOIECCHI.
11| Paspen 10. OOuiue cBOMCTBAa METAJLIOB. 9 1 2 6
12| Pasgen 11. Merans! d-cemeiicTsa. 7 1 2 4
13| Pa3znen 12. KoMIuiekcHBIE COETUHEHNS. 7 1 2 4
Hroro 108 16 - 16 - 60

3.3 Copep:xaHue TMCUUNTHHBI

BBenenue

XUMHST KaKk 4YacTh €CTECTBO3HAHUS - HAyKa O BEIIECTBAaX M WX TMpeBpalleHUsIX. Buibl
XUMHYECKUX peakiuil. CBs3b XUMUHU C JPYTMMH HayKaMmH. 3HAY€HHE XUMHUU B (OPMHUPOBAHUU
MBIIUICHUS B ©3YYCHUH MPUPOJIBI M PA3BUTUU TEXHUKU. XUMHUS U TPOOIEMBI SKOJIOTHH.

Paznen 1. OcHoBHbIe XHMHYECKHE TOHSATHS W 3aKOHbI. ArperaTHble COCTOSIHUSA
BellleCTB.

XuMusi — HayKa O BEIIECTBaX M MX MPEBPAICHUSIX. ATOMHO-MOJIEKYJISIPHOE YUeHHE. 3aKOH
MTOCTOSTHCTBA COCTaBa. 3aKOH MPOCTBHIX KPATHBIX OTHOMIEHWW. ATOMHBIE U MOJIEKYJISIPHBIE MacCHI.
KonmuaectBo BemiecTBa. 3akoH ABOraapo. 3aKOH MPOCTHIX 00BeMHBIX OTHOIIeHui I eii-JIroccaka.
3aKk0oH YKBHBAJICHTOB. ['a30BbIE 3aKOHBI.

Pa3nen 2. OcHOBHBbIE KJIACCHl HEOPTAHUYECKUX COeTMHEHMI.

Knaccudukanms Heopranndeckux pemiecTB. Kimaccudukamus peakiuii B HEOpraHUYECKON
xumuu. HomeHnkiartypa, noiayyeHue 1 XMMUYECKHUE CBOWCTBA HEOPraHMYECKUX BenlecTB. OKCHUIBL.
OcnoBanus. Kucnorel. AMdoTtepabie Tuapokcusl. Comu.

Paznen 3. Ctpoenue aToma.
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Ucropus pa3Butus yuyeHust o cTpoeHur atoma. KBaHTOBO-MexaHU4eCKasi MOJIENb CTPOCHUS
aroma. KBanToBbie uncia. CTpoeHHE MHOTOAJIEKTPOHHBIX atoMoB. [lepuonnueckuii 3axon JI.U.
Menneneesa. [lepuoanueckas cucrema J[.J. MenzaeneeBa. D1eKTpOHHAs KOHPUTYpaLUs HJIEMEHTA.
N3meHeHne CBOMCTB 3J1EMEHTOB B IIEPUOIAX U TpyIax.

Pasznea 4. XumMnueckasi CBf3b.

Xumuueckas cBsi3b. O0pa3oBanue u cBoicTBa. [lomspHocTh cBs3u. [lomsipu3yemMocTh CBS3H.
DHeprus W JUIMHA CBsI3W. HampaBleHHOCTh KOBAJICHTHOW CBSI3U. MeXaHU3MBI 00pa3oBaHMs
KOBaJICHTHBIX cBsA3eil. OOMeHHbINH MexaHu3M. JloHOpHO-aKIeNnTOpHbINA Mexanu3M. Haceimaemocts —
CBOIICTBO KOBaJICHTHOHN cBs3U. MoHHas XuMU4YecKash CBI3b. MeToj BaJIEHTHBIX CBs3eil. Merton
MOJIEKYJISIpHBIX opOuTasneil. CBs3pIBaroIye 1 pa3pbixiisomue opourtanu. Ilopsaok u sHeprus cBs3u.
DneKTpoHHbIE  KOH(GUTypamuu  MOJEKyd.  MeTammdeckass  CBsi3b.  MEXKMOJEKYISIpHOE
B3auMozeiictue. Ban-nep-BaanbcoBbl cuibl. BomoponHas cBs3b. XuMHUUYECKasl CBSI3b U CTPOEHUE
BemecTB. OOMmIass XapakTEPUCTUKA KHUJKOTO COCTOSIHHS. XapaKTePUCTHKA CBOWCTB BEIIECTB B
TBEPJIOM COCTOSIHUH.

Pa3nen 5. Xumunyeckasi TepMOIMHAMHUKA.

OcHoBHbIE TIOHATUSL W omnpeneneHus. OyHKIUSA COCTOAHMS. BHYTpeHHssT 5>Heprus.
Ouranenus. 3akoH ['ecca. Dutponus. Dueprus 'nooca.

Paszgea 6. XumMnueckass KHHETHKA.

CKOpOCTh XMMHUYECKOW peakluuH. BiusHue KOHIIGHTpAllUM pPEarupyrolux BeIIeCTB Ha
CKOpPOCTh peakuuu. BnusHue TtemmepaTyppl Ha CKOPOCTh XHMMHYECKOW peakuuu. BrausHue
KaTaJu3aTopoB Ha CKOpOCTb XuUMHUYeckod peakuuu. Peakuus benoycosa-XKaboruHckoro.
Xumnueckoe paBHoBecue. [punnun Jle-1latense. @a3oBbie paBHOBECHS. TepMUUECKUN aHAINS.

Pa3nes 7. PactBopsl. JIlucnepcHblie cucTeMbl.

PactBopbl kak romoreHHbele cucteM. Boma. CrocoObl BbIpaXKeHHs] COCTaBa PacTBOPOB.
PactBopuMocCTh BemiecTB B Bojie. MI3MeHEeHHE SHTAIBIINKM U SHTPONHUH TIpH pacTBopeHun. CBoKCTBa
pa30aBiIeHHBIX MOJIEKYJISIPHBIX pacTBOpOB. 3akoH Payns. [lonmxkeHune TemmnepaTypsl 3aMep3aHus U
MOBBIIICHUE TEMIEPATYPhl KUTIEHUS pa30aBICHHBIX MOJIEKYJSPHBIX pacTBOpoB. Ocmoc. PacTBophl
anekTponutoB. CTeneHp aucconuanuu. Juccommanus ciadblX SJIEKTPOIUTOB. Teopusi CHIbHBIX
AJEKTPOJIUTOB. Peakimu oOMeHa B pacTBOpax JJIEKTPOIUTOB. Boma kak cialblii 3JIEKTPOJIUT.
Bonoponnslii nokaszarens. bydepHsle pactBopbl. I'maponus coneil. JlucmepcHble CHUCTEMBI.
Konnounneie pactBopsl. OOIIMe MOHATHS O AMCHEPCHBIX cHcTeMaX. [I0BepXHOCTHBIE SIBICHUS.
CaMonpou3BOJIbHBIE TOBEPXHOCTHBIE MpoIiecchl. AncopOius. CTpoeHHe ABOMHOTO dNIEKTPUIECKOTO
ClIoSl Ha TrpaHMle pajena ¢a3. DIEKTPUUYECKHE CBOMCTBA KOJIJIOMJIHBIX pacTBOpPOB. MeTozsl
MOJIy4eHHUsI KOJUTOMIHBIX pacTBOPOB. OUMCTKA KOTOUI0B. MeMOpaHbl 1 MEMOpaHHBIE MTPOIECCHI.

VY eToYMBOCTh KOJUIOUIHBIX cucTeM. Koarynsius KoJTOuAHbIX pacTBOPOB. ONTHYECKHE CBOMCTBA
KOJUIOUJIHBIX pacTBOPOB. CTPYKTYPHO-MEXaHUUYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM.

Pa3nen 8. OkHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.

Omnpenenenue crenenu okucienus. Okucienne u Boccranopienre. CocTaBiaeHue ypaBHEHUM
OKHUCITUTENIbHO-BOCCTAHOBUTENLHBIX peakiuii. MeTos anekTpoHHOro 6ananca. IOHHO-37IeKTPOHHBIH
Oayanc. THUITBI OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuii. OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE
SKBUBAJICHTHI.

Paznen 9. DinekTpoxumusi.

Bo3HukHOBeHHME CKauka TOTEHIMAla Ha TpaHUIE METaUI-pacTBOP  AJIEKTPOJIUTA.
DnexTpoaHble MoTeHIHaNbl. ['anbBannueckuii anemMenT Jlanuans-Axkoou. M3mepenne 31eKTpoaHbIX
MOTEHIMATIOB. DJIEKTPOJbl cpaBHEeHHUs. YpaBHeHne HepHcra. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
INEeKTpOoAbl. XHMMHYECKHE HMCTOYHHKM TOKa. Koppo3msa MeramioB. XuMHuuecKas KOPPO3HS.
DnekTpoxumMuieckas Kopposus. [laccuBHOCTh MeTamia. 3auTa METaIOB OT KOPPO3HUH.

Pa3nen 10. O6mue cBOiicTBa METAJLIOB.

[lonoxkeHne MeTaIOB B MEPUOAMYECKOW cucTeme. Kpucramimueckoe CTpOCHHE.
dusnyuecknue CBOMCTBa MeTaioB. Mertamumueckas cBs3b. [lomyuenne wmetammoB. OO6mue
XUMHUYECKHUE CBOMCTBA METAJIJIOB.

Pasnen 11. Merajuibl d-ceMelicTBa.

DNEeKTpOHHOE CTpoeHue u mnojiokeHue B Ilepuonuueckoit cucreme. Pusznueckue u
xuMuueckne corictsa d-metaiumos. CBolicTBa coefuHeHUI 0-MeTamios.

Pa3znen 12. KoMmmiekcHbIe cOeINHEHHU.
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Koopaunanmonnas Tteopust Bepnepa. HomeHknaTypa KOMIUIEKCHBIX —COEIMHEHUI.
XuMHYecKas CBSI3b B KOMIUIEKCHBIX COCIMHEHUAX. KOMITIEKCHBIE COEIMHEHMS KaK DJIEKTPOJIUTHI.

3.4 TemaTuka ceMMHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTHICCKUE 3aHATHS (U1 OYHON (hOPMBI 00YUEHUS; IS 3a09HOU
(opmMBbI 00yUEHHUS — HE TIPETYCMOTPEHBI)
. OCHOBHBIEC XUMUYECKUE MMOHSATHUS M 3aKOHBI. ATPEraTHbIE COCTOSIHUS BEIIIECTB.
. OCHOBHBIE KJTACCHI HEOPTAaHUYECKUX COCTMHCHHIA.
. CTpoeHue aToma.
. XUMUYECKas CBA3b.
. XumMuueckasi TepMOJMHAMHUKA.
. XUMUYeCKasi KHHETHKA.
. PacTBOpHI. JlucriepcHbie CUCTEMBI.
. OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKIIHH.
. DIIEKTPOXUMHUSL.
10. O6u1re cBoOiicTBAa METAIJIOB.
11. Metasmisl d-cemeiicTBa.
12. KoMITJIEKCHBIE COCTUHEHMUSI.

O©oo~NoolThwWwN PR

3.4.2. JlaGopaTopHbIe 3aHATHS

Ounas popma obyuenus

JlabopatopHas padota 1. OnpeneneHue TeroBoro 3pQeKra peakinuu HeuTpaaT3alHH.
JlabopaTtopHast pabota 2. CkopocTh XUMHUECKHX peakuuii. Katanus.

JlaboparopHas padota 3. CuibHbIe U c1a0ble SJIEKTPOIUTHI.

JlaGopaTtopHast pabota 4. OKUCITUTEITFHO-BOCCTAHOBUTEILHBIE PEAKITUH.
JlaGopatopHas paboTa 5. DIeKTponus.

JlaGopaTtopHast pabota 6. DJIeKTpOXUMHUECKasT KOPPO3HsL.

JlaboparopHnas pabota 7. OO01Irie CBONCTBA METAJLIOB.

JIabopatopHas pabora 8. CBoiicTBa coeiuHeHUH (-MeTaIIOB.

JlaboparopHas padora 9. KommiekcHbie coequHeHHs d-MeTaioB.

3aounasn gpopma obyuenus

JlaboparopHas padota 1. Onpenenenue TemnaoBoro 3p¢exra peakuyu HeUTpaaTnu3alnu.
JlabopaTtopHast pabota 2. CKOpoCTh XUMHUECKUX peakiuil. Katamus.

JlaGopatopHas paboTa 5. DneKTponus.

3.5 TemaTuka KypcoBBIX MPOEKTOB (KyPCOBBIX padoT)
He npenycmoTpenst

4, Y4eOHO-MeTOoAN4YecKoe U MH(POPMALIMOHHOE 00ecIeYeHue

41 HopmatusHble 10kyMeHTHI H TOCThI
He npenycmoTpenst

4.2  QOcHoBHasl JuTEpPaTypa

1. MapteiaoBa, T. B. Xumust : yueOHUK U IPAKTUKYM JIJIsl IpUKIIagHoro 6akanaspuara / T. B.
MaptsinoBa, 1. B. Apramonosa, E. b. ['ogynos. - M. : U3narensctBo FOpaiit, 2015. - 393 c. - Cepus
: bakanasp. [Ipuxmagnaoit kypc. ISBN 978-5-9916-4223-1.-137 k3.

2. I'muuka H.JI. O6mas xumus. M. UnTerpan-IIpecc, 2013.

3. Jlyneiiko, T.I'. Beenenue B o6mryio xumuio / T.I'. JIymeiiko ; MUHHUCTEPCTBO 0Opa30BaHHS
u Hayku Poccuiickoit ®enepanyn, @enepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE
yUpeKIeHUE BhICIIETO TpodeccronanbHoro oopazoBanust «tOxHbIN denepanbHbIi YHUBEPCUTET",
Xumnueckuit  Qakynbrer. — Pocros-Ha-/lony @ W3marensctBo HOxHOrO QenepanbHOro
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yauBepcutera, 2010. — 232 c¢. - Pexum gpgocryma: mno moxmmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlomoJHHUTEIbHAs JUTepaTypa

1. MapteiaoBa, T. B. ®uzndeckas xumus : yaeoHoe nmocooue / T. B. MaptoeiHoBa. - 2-¢ u3j.,
nepepad. u gon. — M. : MI'TY «MAMMWM», 2012. — 124 c. — 110 5. sn.pec.

2. Opranuueckas xumus . yaeonoe mocobue / H. B. 3sik, C. M. PycakoBa, . B. Apramonosa,
TepexoBa M. B. - M. : YH-T mamuHocTpoenus, 2012. - 145 c¢.-25 3x3

3. Mapteinosa, T. B. IIpaktukym o Heopranuueckoir xumuu / T. B. MapTeiHosa. - M. : VH-
T MAaIIMHOCTPOCHHUS, 2013. - 60 C.- 45 ) pec. Pexum
noctyna:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MaptbinoBa, T. B. 3amura MeTauioB oT Koppo3uu B aBToMoOmiectpoenuu / T. B.
MaprtbiHoBa. - M. : YH-T MamrHocTpoenus, 2013. - 132 c.- 35 7k3

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

6. 3bix, H. B., T'onynos, E. b., ApramonoBa, . B. ®yHKIIMOHAIbHBIE HAHOMATEPHAIIBI :
nonydenune u cBoiictBa / H. B. 3wk, E. b. TogynoB, 1. B. ApramonoBa. - M. : VH-T
MamuHocTpoenus, 2012, - 128 ¢.-90 3k3.

7. MapteiHoBa, T. B. 3amganus s camoctositenbHol padotel / T. B. MapTeiHOBa. - M. :
MI'TY «MAMM», 2010. - 120 c. — 230 sn.pec. Pexxum nocryna:
http://lib.mami.ru/lib/content/elektronnyy-katalog

4.4  DnekTpoHHBbIE 00pa3oBaTe/bHbIE PeCcypchl

[IpoBenenue 3aHATUN U aTTECTAIUI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTEMbl JTHCTaHIMOHHOTO 00ydueHust yuuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadenpoii AMeKTPOHHBIX 00pa3zoBaTesIbHBIX pecypcoB (DOP) no BceM paszienam nporpaMmmsl:

Hazsanue 50P CcrUika

XuMmus u usndeckas

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

PazpaGorannbiii DOP Bkmtowaer B ce0s: JEKIMOHHBIH M TNpPaKTHUECKU MaTepual;
caMocTosTelbHYl0 pabotry (B Bume pedepara, PI'P, kypcoBoil pabOThl WM TPOEKTA);
BHJICOMAaTEPHAIIBL; IPOMEKYTOUHBIN U UTOTOBBIM TECTHI.

[Topsnox mpoBeneHus: pabOT B JUCTAHIIMOHHOM (popmare yCTaHaBIMBAETCSA OTIEIbHBIMU
pacropsKeHUsIMHU POPEKTOpa Mo yuyeOHOM paboTe U/Uii LEHTPOM y4eOHO-METOANYECKON pabOTHI.

Kaxnplii cTygeHT o0ecriedeH MHIMBHUIYaJIbHBIM  HEOTPAHUYEHHBIM JIOCTYIOM K
aNeKTpOoHHBIM Onbmorekam ynuepcureta (http:/lib.mami.ru/lib/content/elektronnyy-kataloq).

Cchlka Ha JIEKTPOHHYIO OMOIHOTEKY:

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

45 JluueH3uOHHOe W  CBOOOJAHO  pacnpocTpaHseMoe NPOrpaMMHOe
o0ecneyeHue

1. MoitOduc — poccuiickas KoMIaHUsI-pa3padOTUUK O€30MaCHBIX OPUCHBIX PELICHUH s
OOIIEHHsS W COBMECTHOW paboTel ¢ jgokymeHtamu (AnbrepHatmBa MS  Office)
https://myoffice.ru/

2. IInargpopma nanoCAD — 510 poccuiickas mnnardgopma A NPOEKTUPOBAHUS H
MOJICIIUPOBAHUS O0BEKTOB pa3IuyHOM cioxHOCTH. [Tomnepxka popmaros *.dwg u [FC
Jenaer ee OTIMYHBIM permeHueM g comemienuss CAIIP- u BIM-texnonoruii.
@OyHKIMOHAN TUIATHOPMBI MOKET OBITh PACIIMPEH € MOMOIIBIO CHELHUATBHBIX MOAYJIEH
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJECIIMPOBAHUS «KOMITAC-3D»



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
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
https://myoffice.ru/
https://www.nanocad.ru/support/education/

4.

5.

9
https://edu.ascon.ru/main/download/freeware/
VALTEC.PRG.3.1.3. [Iporpamma j1sl TETUIOTEXHUYECKUX U THIPABINYCCKUX PACUCTOB
https://valtec.ru/document/calculate/
Oununaiin pacuetel ABOK-CO®T https://soft.abok.ru/help_desk/

4.6 CoBpeMeHHbIe NpodeccHoHATbHBIE 0a3bl JAHHBIX U HH(OPMALMOHHBbIE
CIIPABOYHbIE CHCTEMBbI

ocoukrwnE

Poccuiickas HanmoHaabHas Oubimoreka http://www.nlr.ru

OBC «YHuepcuteTckas oubanoreka oraiia» https://biblioclub.ru/index.php

Hayunas snextponnas 6ubimoreka http://www.elibrary.ru

Poccuiickas rocymapctBenHas ounbamoreka http://www.rsl.ru

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

«TexaKcnepT» — CHpaBOYHAsE CHCTEMa, MPEOCTABIISIONIAs HOPMATHBHO-TEXHUYECKYIO,
HOPMaTUBHO-TIPaBOBYIO HH(popManuio https://Texskcnepr.caiit/

HIT «ABOK» — mNOMOIIHHUK WHXXCHEpPa [0  OTOIUICHHIO,  BEHTHIIALUH,
KOH/IUI[HOHUPOBAHHUIO BO3/yXa, TEIUIOCHAOKEHHIO W CTPOUTEIBHOW TEIUIO(PHU3UKE
https://www.abok.ru/

E-IOCBE — DnektpoHHbIi 3konor. HeszaBucumas uHbopMamus O POCCUUCKHUX
opraHuzaiusx, 0a3a HOPMATHBHBIX JIOKYMEHTOB M 3aKOHOJATEIbHBIX akTOB https://e-
ecolog.ru/

WNmxenepnas cantexunka VALTEC (karamor mpoaykumm W HOpPMaTHBHAs
nokymenranus) https://valtec.ru/

d. MarepuajibHO-TEXHUYECKOe o0ecrieyeHne

JUia 1npoBeAeHHsS JIEKIMOHHBIX 3aHATHUM HMCIONB3YIOTCS ayJUTOpPUHU, OCHAILEHHBIE
KOMIIBIOTEpaMH, WHTEPAKTUBHBIMH JOCKaMH, MYJbTUMEIUINHBIMA IPOEKTOPAaMHU U JKpPaHAMH.
Aymutopun  u naboparopun  kadenpel «Xumbmorex» IIK-411, [IK-433 o6opymoBaHbI
KOMIIBIOTEPHOU U IMPOEKTHOM TEXHUKOM.

Jliia mpoBeneHus 1abopaTOpHOro NMpPaKkTUKyMa Ha COBPEMEHHOM YPOBHE IPHU BBIIOJHEHUU
1a00paTOPHBIX PabOT MPEAYCMOTPEHO UCIOIb30BaHUE CIIETYIONIEr0 000PYA0BAHUS:

©CO~NOUTA WN
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11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.

. AKBaIUCTHILIATOP.

. AHaIUTHYECKUE BECHI.

. Texanueckue BeCHl.

. DIEKTPUUYECKHH MOTYITPOBOTHUKOBBIN BBIPSIMUTETb.
. MunnuamnepmeTpsl.

CymunpHbli mkag.

. @TOPOIIACTOBBIE KAIOPUMETPHI.
. TepmomeTpsl.
. DIEKTPOIU3EPHI.

. pH-meTp-noHomeTpsl.

Cnextpodoromerp CD-56.

NK-Dypbe CIEKTPOMETP € IPECCOM PYUHBIM T'HIPABINYECKHM.

®ortomerp KOK-3-01 poTornekrpuueckuii.

YcTaHOBKA ¢ BpalarOIUMCs TUCKOBBIM 3j1ekTpoaoM (BDJ1-06).

[TorpyxHoii TepmocTar-nupkyisaTop LOIP LT-208 u TepmocTat nupkyasiinoHHbid BT3-

Astomaruueckuit turparop TitroLine Alpha.

[Torenmmoctat mapku IPC PRO-M.

HoytOyk ¢ ycranoBnennbimu cpeactamu MS Office PowerPoint.
MynbTUMEIUIHBINA TPOSKTOP C MEPEHOCHBIM SKPAHOM.
Cnektpometp atoMHO-abcopoumnonHbiii «KKBAHT-2A»
BrITsDKHBIE IIKAQBI..


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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6. MeTozmqecmle PEKOMEHIAITUNA

6.1 MeToanueckue peKOMEHAAIUM [IJIs TPENoAaBaTeNisi M0 OPraHu3aluu
00y4eHus

6.1.1 IlpenomaBarenb OpraHU3YyeT IMPENOAABAHUE JUCIHUIUIMHBI B COOTBETCTBHH C
TpeboBanusiMu  «llomoxkenuss 00 opranuzanuu oOpa3oBaTeIbHOro Imporecca B MOCKOBCKOM
MOJTUTEXHUYECKOM YHUBEPCUTETE U €T0 (priIhanax»», yrBepKaAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBOoM 3aHATHM MpenoAaBaTelb JOBOAUT JO CBEICHHUS CTYJICHTOB COJIEp)KaHUE
paboueii nporpammsl aucruriaabl (PIIT).

6.1.3 [IpenoxaBaTenb 0COOEHHO 0OpalacT BHUMAaHHUE CTY/ICHTOB Ha:

— BHUIBI U (POPMBI MIPOBECHHS 3aHATHH MO JUCHUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATUM C TPUMEHEHUEM TEXHOJOIMM JUCTAHLMOHHOTO OOY4YeHHS M CUCTEMbI
qucTaHiMoHHoro ooyuenust yauepcurera (CJO Mockosckoro [lonurexa);

— BHIBI, COACP)KAHWUE W TIOPSIOK IMPOBEIACHUS TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— @Qopmy, coaepkaHue U TOPSJIOK NPOBEIEHUS NPOMEKYTOUHOMH aTTecTalud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEACTB, IpeaycMoTpeHHbiM PIT/L.

6.1.4 IlpenonaBarens TOBOAMT IO CBEJICHNUS CTYJACHTOB I'pad MK BHITOIHEHUS yu4eOHBIX padoT,

npexycMorpeHsbix PIIJI.

6.1.5 [IpenogaBaTens peKOMEHIyeT CTYIEHTaM OCHOBHYIO U JIOTIOJIHUTEIBHYIO JINTEPATYPY.

6.1.6 IIpenonaBarens npefocTaBiseT nepe] IpOMEKYyTOUHOU aTTecTaluen (3K3aMeHOM WU
3a4€TOM) CIIMCOK BOIIPOCOB TSI IO OTOBKH.

6.1.7 IlpemnonaBaTenu, KOTOpble MPOBOJIAT JIEKIMOHHbIE M MPAaKTUYECKHE (CEMHHAPCKHE)
3aHSATHUS, COTJIACYIOT TEMaTHYECKUH IJIaH NMPAKTUYECKUX 3aHATHH, YTOOBI MCIOIH30BATh €IUHYIO
cucreMy 0003HaYeHHUH, TEPMUHOB, OCHOBHBIX MOHATUN AUCHUIITUHBI.

6.1.8 Ilpm mOArOTOBKE K CEMHHApPCKOMY 3aHATHIO 10 TIEPEYHIO OOBSBICHHBIX TEM
IpernosiaBaTeNllo  HeoOXOAMMO YTOYHMTh IUIaH HUX mpoBeneHus, cornacHo PIIJ, mpomymath
(GOpPMYITHPOBKH U CO/Iep)KaHUE y4EOHBIX BOIIPOCOB, BHIHOCUMBIX Ha 0OCYXIEHHE, 03HAKOMHTHCS C
MepEeYHEM BOIIPOCOB IO TEME CEMHUHApA.

B xoxe cemmHapa BO BCTYIUTEIFHOM CIIOBE PACKPBHITh NMPAKTUYECKYI0 3HAYUMOCTH TEMBI
CEeMHUHApPCKOI'0 3aHSTHS, ONPEACTUTh MOPSJA0K €ro MpOBEeIeHUs, BpeMs Ha OOCYKAEHUE KaKIOoro
yueOHoro Bompoca. Mcrnonp3oBaTe (pOHTAIBHBIN OMpPOC AaBas BO3MOXKHOCTh BBICTYIHTH BCEM
CTY/IEHTaM, IPUCYTCTBYIOIUM Ha 3aHATHH.

B 3aximrounTensHON 9acTH CEMHUHAPCKOTO 3aHSTHS CIEAYeT IMOJABECTH MTOTHU: TaTh OIEHKY
BBICTYIIJICHUH Ka)XJIOTO CTYJIEHTa M YUe€OHOH rpyNIbl B IeI0M. PacKpbITh MOJIOKUTENBHBIE CTOPOHBI
W HEIOCTATKU MPOBEJACHHOTO CEMHHAPCKOTO 3aHATHSA. OTBETUTH Ha BOIPOCHI CTYIEHTOB. BhimaTh
3aJJaHus JUIs CAMOCTOSITENIbHON pabOThI IO TIOJTOTOBKE K CIIEAYIOIIEMY 3aHSATHUIO.

6.1.9 IlenecooOpa3Ho B X0J1e 3aMUTHI pedepaToB, JTA0OPATOPHBIX PabOT, KyPCOBBIX PabOT H
MIPOEKTOB 3a/1aBaTh BBICTYNAIOUIUM M ayJUTOPUU JOMOJIHUTENbHBIE U YTOYHSIOLINE BOIPOCH C
L[eJ1bI0 BBISICHEHUS UX MO3ULIUHI MO CYLIECTBY 00CYK/Ia€MbIX TPOOIIEM.

Bo3MokHO npoBeieHue 3aHATUI U aTTeCTalluil B TUCTAaHIIMOHHOM (hopMmaTe ¢ MPUMEHEHUEM
CUCTEMBI IucTaHIIMOHHOr0 00yueHus: yuusepcutera (C/1O Mockosckoro [lonurexa).

6.1.10 Ilopsnok mnpoBeneHUss padOT B AMCTAHIMOHHOM (hopMaTe YyCTaHABIUBACTCS
OTJENbHBIMU PACHOPSIKEHUSIMU TPOpPEKTOpa Mo yuyeOHOW paboTe W/WiIM LEHTPOM Yy4yeOHO-
METOAMYECKON PaOOTHI.

6.2 Meroanueckue yKazaHus 1Jisl 00yUYAKOIIMXCS M0 OCBOCHUIO TUCHUTITHHbI
6.2.1 CryneHTy HEOOXOIUMO COCTaBHUTH Il ceOsi TpadUK BBITIOJHEHHs] y4e€OHBIX padoT,

npenycmorpeHnbix PIIJ] ¢ yuétom TpeGoBaHMii APYrux AMCHUIUIMH, M3Y4aeMBIX B TEKYIIEM
ceMecTpe.
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6.2.2 Ilpu mpoBeneHUM 3aHATHI U MPOLENYp TEKYIIeW W MPOMEXKYTOYHOU aTTECTallUU C
UCIOJIb30BAHUEM MHCTPYMEHTOB HH(OpPMAILMOHHON 0O0Opa30BaTEIbHON CpeAbl IUCTAHLMOHHOIO
obpazoBanus ynusepcureta (CO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTAaKTHOM paboThI ¢
IpernojiaBaTesieM, Tak W BO BpeMsl CaMOCTOSATENBbHOM pabOThl CTYIEHT JOJKEeH OOecneuuTb
TEXHUYECKYI0 BO3MOXXHOCTb JUCTAHIIMOHHOTO TMOJKIIOYEHUS K CHCTEMaM TUCTAHIIMOHHOTO
oOyuyenus. [Ipu OTCYTCTBMM TakoH BO3MOYKHOCTH OOCYIUTh CHUTYallMIO C MpernojaBaTeneM
JTMCUUTUIAHBL.

6.2.3 K mpomexyTouHOM aTTecTaluy JOIMYCKAKTCs TOJIBKO O0y4aroIuecs, BbIIIOJHUBILNE
BCE BHJIBI yueOHOI paboThl, MpeIycMOTpEeHHbIe pabouei mporpammoit nuctuminasl (PI1IT).

1. DoH/1 O1LIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJIS U OLlEHMBAHUS Pe3yJIbTATOB 00y4YeHUsA

B npouecce o0yueHust B TedeHHE ceMecTpa UCIOIb3YIOTCS OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHBIX arrecTanuil. [Ipumensiorcs cienyromue oneHOYHbIE
CpeZAcTBa: KOHTPOJIbHbIE Pa0OThI, TECTHI, 3aIMTa JJAOOPATOPHBIX paboT, 3a4erT.

OOyuenne 1O JUCHUIUIMHE «XWUMUS» HANpaBlIeHO Ha (OPMHUPOBAHHE y OOYYAIOIIUXCS
CJIEAYIOIIMX KOMITETCHIINH:

HNupukaTopsl JOCTHKEHUS
KOMIIETEHIINHU

HOIIK-3.7. JlemoHcTpupyeT
MOHMMAaHUE XUMHUYECKUX
IIPOLIECCOB

Koa v HaumMeHoBanue KOMIETEHI M

OIIK-3. Cnoco0GeH MpUMEeHSTh COOTBETCTBYIOIINN (PU3UKO-
MaTeMaTUYeCKUH anmapar, METO/Ibl aHaJIM3a U MOJICIMPOBaHNS,
TEOPETUYECKOTO M SKCIIEPUMEHTAIFHOTO CCIIeIOBAHUS TIPU
peureHur NpodecCHoHaIbHbIX 3a1a4

7.2 llkana u KpUTEpUH OLIEHNBAHUA Pe3yJIbTATOB 00y4YeHHA

[TpomesxyTounas arTectaus oOydaromuxcs B popme sK3aMeHa MPOBOIUTCS TI0 pe3yibTaTaM
BBITTOJIHEHUSI BCEX BHJOB Y4e€OHOM pabOThI, MPEeTyCMOTPEHHBIX YYEOHBIM IUIAHOM M0 JaHHOU
JUCLUIUIMHE (MOAYIIIO), IPU 3TOM YUUTBHIBAIOTCS PE3YIbTAThl TEKYILETO KOHTPOJIS yCIIEBaeMOCTH B
TeueHue cemectpa. OIEHKa CTENEHHW JOCTIKEHHS OOYYalONIMMUCS TUIAHUPYEMBIX pPe3yJIbTaTOB
Oo0y4eHHs 10 IUCHHIUIMHE (MOJIYJI0) IPOBOAWUTCS TIPENOJaBaTeieM, BEAYIIUM 3aHSATHS TI0
TMCIUIUIAHE (MOJIYII0) METO/IOM SKCIIEPTHOH OlleHKH. [1o uTOoraM mpoMeKyTouHOW aTTeCTaI|H 110
JUCLUIUIMHE (MOAYIII0) BBICTABISETCS OLEHKA «OTIMYHO», «XOPOLIO», «yJOBIECTBOPUTEIBHOY UIIH
«HEYJIOBIIETBOPHUTEIHHO.

K mpoMexyTo4HO# aTrTecTanuu JAOMYCKAIOTCS TOJBKO CTYICHTHI, BHITIOJHUBIINE BCE BUIBI
y4eOHOU paboThI, MPEyCMOTPEHHBIE paboUelt MPorpaMMO MO TUCHIUTUINHE «XHUMUsD (BBITTOJHEHBI
Ha TPAKTUYECKUX 3aHATHUAX W 3aIUIICHBI BCE pacyeTHbIE pPa0OTHI, MPEIYCMOTPEHHBIE padoUei
IIPOrpaMMOii, BBIMIOJIHEHBI U B CPOK C/AAaHBI JJOMAIIHUE 3aJIaHHS).

Ixkana oueHuBaHuA Onucanue

Beinonnens! Bce BUIbI yueOHOM paboThI, MPpeTycMOTPEHHbIEYYeOHbIM
m1aHoM. CTyZIeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHWUW, YMEHUH,
HaBBIKOB TPUBEJICHHBIX B TaONMWIIaX IIOKa3aTelield, OMEepHUpyeT
MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMHU, HABBIKAMU,TPUMEHSIET UX B
CUTyallUsX TMOBBILIEHHON Clo)KHOCTU. Ilpm 3ToM MOryTr OBITH
JOTIYIIEHbl HE3HAYMTEJIbHbIE OMIMOKH, HETOYHOCTH, 3aTpPyIHEHUS.
CtyneHt MTOJTHOCTBIO obnamaer 0a30BBIMHU 3HAHUSIMU
(byHIaMEHTABHBIX Pa3/IeioB JUCIHUILUIUHBI B 00BeMe, HEOOXOMMOM
JUIsL  OCBOEHMS ~ XMMMYECKMX  OCHOB B  DJKOJOTMH U
IPUPOIONOIB30BaHUY; MTOJIHOCTHIO BIIaJEET METOIAMU XUMHUYECKOTO
aHalu3a, 1 COBPEMEHHBIMH METOJaMH KOJHYECTBEHHOH 00paboTKu
uHpOpMaLUH.

«OTIHUYIHO»
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CryneHt o6nagaer ©0a30BbIMH  3HAHUSAMH  (yHIAMEHTAIBHBIX
pas3zienoB AUCHUIUIMHBL B 00beMe, HEOOXOIMMOM Ui OCBOCHUS

«XOpOILLIO» XUMHYECKUX OCHOB; BJIAJICET METOAAMH XHMHUYECKOTO aHallu3a, W
COBPEMEHHBIMU MeTOoJIaMu KOJIMYECTBEHHOM 00paboTku
nHpopmanuu.

HIkaJia oneHUBaHUA Onucanne
CryneHt YaCTUYHO obnamaer 0a30BBIMU 3HAHUSAMU

(byHIaMEHTAIBHBIX Pa3/IeioB JUCIHHUILUIUHBI B 00BeMe, HEOOXOMMOM
JUIS ~ OCBOCHHMS  XHMHYECKMX  OCHOB B DJKOJNOTHM U
MPUPOJIOTIONB30BAHUN; YAaCTUYHO BIIAJICET METOJaMHU XMMHUYECKOTO
aHaJIN3a, U COBPEMEHHBIMU METOJAAMH

KOJIMYECTBEHHON 00pabOTKH MH(POPMAIIHH.

He BoimonmHeH oauH wiau  Oojiee  BHAOB Yy4eOHOW  paboTHI,
MPEyCMOTPEHHBIX y4eOHbIM IUIaHOM. CTYAEHT JEeMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB IIPUBEICHHBIM B
Ta0JIMIaX IIOKa3aTesei, JOMYCKAIOTCS 3HAYUTEIBHBIC OIIMOKH,
«HEYJOBIICTBOPUTEIBHO» | IPOSBISIETCS OTCYTCTBUE 3HAHUM, YMEHMH, HaBBIKOB 10 pALY
NoKa3aresiei, CTyICHT UCIIBITHIBACT 3HAUYUTEIIbHBIC 3aTPYTHCHUS TIPU
OTICPUPOBAHUY 3HAHUSAMHU U YMEHHUSMU IMPU UX MEPEHOCE HA HOBBIC
cutyauuu. CTyIEHT He CIOCOOEH peain30BaTh JaHHYIO
KOMIICTSHIHIO.

«YZOBJIETBOPUTEIILHO

7.3  OueHo4HbIe CpeaCTBA

7.3.1. Texyumii KOHTPOIIb

Bonpoch! /151 IOATOTOBKM K 3K3aMeHY CTY/IeHTaM 0 JMCHUIIHHEe « XUMHUSD».

1. Ilpenmer, 3amaun U MeTOAbl XUMHUU. OCHOBHBIE MOJIOXKEHHS ATOMHO-MOJIEKYJISIPHON
teopun. IlOHATHSA: XUMHUYECKUH DOJEMEHT, aToM, MosieKyjaa. OTHOCHUTEIbHBIE AaTOMHBIE U
MOJIEKYJISIpHBIE Macchl. ' paMM-aToM, MOJIb BEILIECTBA.

2. OCHOBHBIC 33aKOHBI XMMHHU: 3aKOH COXPAaHEHHS MAacChl BEIIECTB, 3aKOH ITOCTOSHCTBA
COCTaBa XHMMMUYECKHX COEAMHEHMH, Ta30Bble 3aKOHbl. XUMHYECKMHM OKBUBAJIEHT M 3aKOH
AKBUBAJICHTOB JlanbTOHA.

3. Kiaccel HeopraHMueckux COEAMHEHHMH; OKCHIBI, KUCIOTHI, OCHOBAaHHUS, COJH, HX
MoJIy4yeHue, PU3nYeckue U XMMHUIECKHe CBONCTBA.

4. CoBpeMeHHOe TpejacTaBlieHMe O cTpoeHuu aroma. CocTaB aTOMHBIX —S7Ep.
KopnyckyssipHO-BOIHOBOM yalin3M MUKpo4YacTHll. Y paBHeHue [le bpoiis.

5. Ypasuenue lllpeaunrepa. KBantoBo-mexaHnueckass Mojeib atoMa. KBaHTOBBIE uucia,
THUIIBI 3JIEKTPOHHBIX opoutaneil. [Ipunuun Heonpenenennoctu I'eiizeitnbepra.

6. Ilpunmun Ilaynu. OmpeneneHue 53IEKTPOHHON €MKOCTH YpPOBHEH, MOIypOBHEH U
op6uTtaneii. [Ipasuio ['yuna.

7. Ilopsinok 3amosHeHust oaypoBHeH anekTpoHamiu. [IpaBuna KieukoBckoro, 3neKTpoOHHbIE
U 3JIeKTpoHOrpaduyeckue GopMyIbl.

8. Ilepuoamnueckuii 3akoH u mnepuoandeckas cucrema JI.M. MenneneeBa. Ctpykrypa
MIEpUONYECKON cucTeMsl. [lepronpl, rpymnmnsl, MOArpynmnsl. 3aKk0H Mo3in. DJIEKTPOHHBIE aHAJIOTH.
S-; p-; d- u f- aIeMeHTHI.

9. Ilepuoanyeckn M3MEHSIOIIMECS CBOWCTBA AJIEMEHTOB: JHEPTHsSl MOHW3AIUH, DHEPTHUS
CPOACTBA U JIEKTPOJIN3, MIEKTPOOTPHULIATEIBHOCTD AJIEMEHTOB.

10. Ipupoaa xumMudeckoi cBsa3u. OCHOBHBIE BUJIbI M XapaKTEPUCTHUKU XUMHUECKON CBSI3H.

11. KoBanenTHas cBsi3b. COCOOBI ONMMCAHMS KOBAJICHTHOM CBSA3M: METO]] BAJIGHTHBIX CBSA3EH
(MBC) u metoz mosekymsipabix opoutaneit (MMO).

12. Ocuoubie nonoxenuss MBC. TToHsTHE 0 KOBAJIECHTHOCTH 3JIEMEHTOB M BO30Y K EHHBIX
COCTOSIHUSIX aTOMOB.

13. CsaoiicTBa KOBaJeHTHOH cBs3U. IlOJNIIPHOCTH CBSI3M M CTENEHb OKHUCIeHUsA. MoHHas
XUMHYECKas CBA3b.
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14. HanpaBieHHOCTh KOBAJICHTHOM CBSI3H: G- U T-CBSI3b, TOHATUE O THOPUIU3AIIHH.

15. Xumuyeckas cBA3b C TOUKH 3pEHUSI METOJ]a MOJIEKYIIpHBIX opOuTaneil. Pacripenenenue
MOJICKYJISIPHBIX OpOMTanell Mo SHEprusM. DHEpreTuyeckas JuarpaMma W ONpe/eieHUue MOopsiKa
CBSI3H.

16. DOnemeHTHl TEpMOJMHAMMKM W  TEPMOXUMHHM. | 3aKOH  TEepMOAMHAMUKHU.
TepmoaunamMuueckue mapameTpsl M (YHKIMH COCTOSIHUSL CHCTEMBI; BHYTPEHHSSI SHEPrus U
SHTAJIBIINUA.

17. Tepmoxumus. 3akoH ['ecca. CrmeactBust u3 3akoHa ['ecca. DHrambmusi 0Opa3oBaHHS
XMMUYECKHX BelecTB. PacueT sHeprernyeckux 3ppekToB XUMUUECKUX PEAKIIUH.

18. Xumnueckoe cpoxactso. Il 3akoH Tepmoannamuku. [lonsrue 06 sHTponuu. M3menenue
SHTPOINU NPU XMMHUUYECKHUX Tpolieccax U Gpa3oBbIX nepexoaax.l9.

Oneprust ' n66ca u ee M3MEHEHNE B XMMUYECKHX Tporeccax. HampaBieHHOCTh XUMHUYECKUX
IIpoLeccoB. TepMOXMMHUUYECKHE YPABHEHUS U MIPAKTHYECKUE PACYETHI 110 HUM.

20. Xummnueckas kuHeTuka. CKOpOCTh XUMHUYECKUX PEakuil U GaKTOpbl, Ha Hee BIHUSIONIHUE.
I'oMoreHHbIe U TeTEpOreHHBIE PEAKIIUH.

21. BousiHre KOHIIEHTPAIMH PEearupyIoINX BEIECTB HA CKOPOCTh PEAKIHH. 3aKOH ACHCTBUS
Macc, KOHCTaHTa CKOPOCTH PEaKLUU.

22. BnusHue TeMneparypbl Ha CKOPOCTh XuMHuueckoil peakuuu. [Ipasuino Baut-I'odda,
ypaBHeHUE AppeHuyca. DHeprus akTUBALlUA XMMUYECKON PEaKIHH.

23. XuMHu4ecKkoe paBHOBECHE B TOMOTEHHBIX cicTeMax. KoHcTaHTa paBHOBecHs. Y CKOPEHHE
TOMOT€HHBIX XUMHUYECKUX PEeaKIUi. |'OMOreHHbIN KaTanus.

24. XuMH4YeCcKoe paBHOBECHE B F€TEPOTCHHBIX CHCTEMax. | eTeporeHHbli KaTaius.

25. dakTopsl, BAUAIOMNE HA XUMHYeckoe paBHoBecue. [Ipuniun Jle-1llaTenbe.

26. PactBopsl. O0ImIME MOHATHS O PACTBOPAX U TUCIEPCHBIX CHCTEMAX.

27. PacTBOpHMOCTb BellecTB. MI3MeHeHue SHTAIbINK U SHTPOIUHU IIPU PACTBOPEHUH.

28. KonumuecTBeHHasl XapaKTEPUCTHKA pacTBOPOB. CIIocOObI BRIPaKEHUS KOHIIEHTPAIIH
pacTBOpPOB.

29. PacTBOPBHI HEAEKTPOIUTOB M AMEKTPOIUTOB. CHIIBHBIE U CTI1a0bIe JIEKTPOJINTHI.

30. Cnalsle anexkrponuTbl. KoHcTaHTa AMCCOUMAIMM M CTETIEHb TUCCOLMALNU CIa0bIX
JJIEKTPOJIUTOB.

31. Bona kak cia0bIid 37eKTpoauT. IoHHOE TTpon3BeieHre BOAbI. BoIOpOIHEIN TTOKa3aTeIb.
[ToHsiTHE O KUCIOTHO-OCHOBHBIX MHANKATOPAX.

32. [IpousBeneHue pacTBOPUMOCTH. [ uapoau3 coseit. AMpOTepHbIE HIEKTPOJIUTHL.

33. OkucnurenbHO-BOccTaHOBUTENbHBIE peakiyn (OBP). Bunsr OBP.

34. CteneHb OKUCIEHUS U METO/IbI ee pacueTa. OCHOBHbIE OKHCIUTEIN U BOCCTAHOBUTEIH.

35. Meronuka cOCTaBIIeHUS] YpaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIUH.
Mertona snekTpoHHOro 6ananca. MOHHO-3JeKTPOHHBIH METO (METO MOTypeaKIHii).

36. Briustaue cpenst Ha mpotekanne OBP.

37. DnexTpoaHble noTeHIHanbl. CTpoeHHe ABOWHOTO 3JIEKTPUYECKOTO CIIOS.

38. V3mepeHwue AJIEKTPOIHBIX MOTeHIIMAIOB. CTaHIAPTHBIN BOJIOPOIHBIN 3JICKTPO U
BOZOPOJHAs IIKaJa MOTEHIUAJIOB. P HanpsKeHN METaJIJIOB U €ro CBOMCTBA.

39. lampBanmueckue meMeHTs (I'D). AKKyMynaTopsl. TOTIMBHBIE 3JIEMEHTHI.

40. Monspuszanus u nepeHanpsoxkenue I'0.

41. Dnextponus. [TocnenoBarenbHOCTh 3JIEKTPOAHBIX MpoIieccoB. BropuuHbie nporecchl npu
JJIEKTpOJIn3E. SIBIEHNE NIEpPEHANIPSIKEHHUS.

42. DneKTposIn3 ¢ HEPACTBOPUMBIM M PACTBOPUMBIM aHO/IaMHU.

43. KonmuecTBeHHBIE COOTHOMICHHS TIPH JIeKTpoin3e. 3akoHbl Dapazes. Beixon mo Toky.

44. Koppo3ust MeTayioB. Buibsl Koppo3uu.

45. Xumnueckas kopposus. Mexanusm oOpa3oBaHMsI TOBEPXHOCTHBIX IJIEHOK. OlleHKa
CKOPOCTH KOPPO3UHU.

46. DneKTpoXUMUYecKas KOppOo3us, MEXaHU3M U YCIIOBUS €€ IPOTEKaHUs.

47. CriocoOBI 3alTUTHl METAIIIOB OT KOPPO3HHU.
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48. Metamtel. Pactipoctpanenne u popMbl HaXOXKJICHUS METAIOB B mpupoje. M3pieuenue
MeTauloB U3 pyld. OCHOBHBIE CIIOCOOBI BOCCTaHOBJIEHUs MeTauioB. IlomydeHue 4YMCTBIX H
CBEPXYMCTHIX METAJLJIOB.

49. Meramnueckass XMMUYeCKas CBs3b. PoJb MeTaNIM4ecKoil CBsi3M B (OPMHUPOBAHHUU
(Gu3NYEeCKUX U XMMUYECKUX CBOMCTB METAJIJIOB.

50. XuMmuyeckre CBOMCTBA MeTaJIOB. B3anMomeicTBHE METalZIOB C BOAOM, KHCIOTaMHU,
1IEeJI0YaMU, COJISIMHU.

51. d-anemenThl. OCOOCHHOCTH CTpOCHUS, (PU3NUECKHE U XUMHUYECKUe cBoiicTBa. KucmorHo-
OCHOBHBIE U OKHCIIUTEIBHO- BOCCTAHOBUTEIILHBIE CBOMCTBA.

52. Meramnyeckue criiaBbl. DU3NKO-XUMHUECKUI aHATN3 CIJIABOB.

53. KommiekcHsie COCMHEHUS d-371eMeHTOB. Honblt  d-aneMeHTOB KaK
KOMILIEKCOOOpa3oBareia. AHUOHHBIC, KATUOHHBIE M HEUTPaJbHBIC KOMIUICKCHL. THIBI CBsi3ed B
KOMIUIEKCHBIX COeMHEHUAX. KOHCTaHTa HECTOMKOCTH.

54. Opranuueckue coeuHeHMsl. Teopusi CTpOEHUsI OpraHMUECKUX coeAMHEHUH byTneposa.

55. @yHKuMOHANBHBIE rpyNIbl. Kiacckl OpraHnyeckux coelMHeHUH.

56. IMomumepsl. CriocoObI OTYYECHHUS TTOTUMEPOB: TTOTMMEPHU3ANHS U TOJTUKOHICHCAITUS.

57. ®U3UKO-XUMUYECKHE CBOMCTBA MTOJIMMEPOB.

58. O6nmacTu npUMEHEeHHS TIOJIMMEPOB.

Bonpocskl 1J151 NOATOTOBKY K IK3aMeHY CTyIeHTaM M0 JTUCUUIINHE « XUMM»

1. BonnoBas QyHKuMs. DIEKTpOHHOE 0O0Mako u opoburtans. KBaHTOBBIE uymCla, HX
B3alMOCBS3b

2. 'maBHOE KBAHTOBOE YHCIIO. DHEpreTudeckre ypoBHU. OpOuUTaIbHOE KBAHTOBOE YHUCIIO.
[TonypoBuu. ®opma S- u p- opoburanei.

3. MarauTtHOe KBaHTOBOE umcio. KomudectBo opbOutaneir B s-, p-, d- u f- momypoBHsX,
B3alMHasi OpPUEHTALUsI aTOMHBIX OpOUTaseH.

4. CnuHOBOE KBAHTOBOE YHCIO. MaKCHMalbHOE 4YHUCIO JJIEKTPOHOB Ha OpOUTANX,
MOAYPOBHSIX U YPOBHSIX.

5. IlpuHIMI ¥ TIOCTIEOBATEIHHOCTD 3aMIOTHEHHSI ANIEKTPOHAMH YHEPTeTHUECKUX YPOBHEH U
MOYpPOBHEN B MHOTO3JIEKTPOHHBIX aTOMaX.

6. MakcuMabHOE YHCIIO0 SJIEKTPOHOB Ha OPOHUTANISX, TOTYPOBHIX M YPOBHSX.

7. IlpaBuino [laynu u npasuso ['yaaa (mpuMepsl IpUMEHEHUs ).

8. DnemMeHTapHBIE YACTHUIIBI: SJIEKTPOH, MPOTOH U HEHUTPoH. VX 3apsan u macca.

9. 3apsn simpa ¥ MOPSAKOBEIN HOMEp AJIEMEHTa B IEPHOANIECKON cucTemMe. MaccoBoe 4ncio,
aTOMHas Macca 3JieMeHTa. M30Tomsl.

10. Tlepuonnueckuii 3akon J[.M.MeneneeBa u mepuoandeckasi CHCTeMa SJIEMEHTOB C TOYKA
3peHUsl CTPOCHUS ITEKTPOHHOU 00010ukH aTOMOB. CoBpeMeHHast (HOPMYIUPOBKA MEPUOTUIECKOTO
3aKOHa.

11. Tlepmomuueckas cuctema dJeMEeHTOB. l[lepuonbl W Tpymmbl dJeMeHTOB. [lpuumHa
MEPUONYECKOI0 U3MEHEHHUS CBOICTB 3JIEMEHTOB.

12. Panuyc atoma, SHeprus MOHU3AIUHU, CPOJICTBO K AJIEKTPOHY, NEKTPOOTPHUIATETLHOCTD
(20). U3menenne 3TUX mapaMeTpoB IO TIEPHOIaM U TPYyIIaM MEPHOTUIECKON CHCTEMBI.

13. OcHOBHBIE XapaKTEPUCTUKH XUMHUYECKOW CBSI3M (AJIMHA CBSI3U, DHEPTUS CBS3H,
MOJIAPHOCTD CBSA3H). BanieHTHbIE YIIIbI.

14. VI3meHeHne MOTEHIIMAIBHONW YHEPTHH CUCTEMBI IIPU COIMKEHUH JIBYX aTOMOB BOJIOPO/IA.
JlnvHa ¥ SHEprus CBA3M B MOIEKYJe Bojopona. M3MeHeHre SHEepruu CUCTEMBbI IpH 00pa30BaHUU
XUMHYECKOHN CBSI3H.

15. Mexanu3M 00pa3oBaHUs KOBATEHTHOH cBsi3u. O01mIas mapa 31eKTpoHoB. KoBaleHTHOCTh
atoMoB. KoBanenTtHass HenonsipHas W TmoisipHas cBsA3b  (mpumepsl). Hacelimaemocts #
HaIpaBJI€HHOCTh KOBAJIEHTHOM CBSI3H.

16. Mexanu3m 0oOpa3oBaHUs HEMOJSIPHONW M TOJISIPHOM KOBAJCHTHOM CBSI3M Ha TIPUMEpPE
mozekyn C12 u HCI.
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17. 6- u m -cBs3u. [IpocThie M KpaTHBIE CBA3M Ha IPUMEPE MOJIEKYJIbI a30Ta.

18. Mexanu3m oOpa3oBanust HOHHOH cBsi3u. [IpaBuio okrera. loHHas cBA3b Kak MpeAeIbHbIN
Clly4all KOBAJICHTHOM NOJIAPHOM CBsI3U. CTeneHb MOHHOCTH XMMUYECKOM CBSI3U U BIMSIHUE Ha Hee A
90 B3aMMOAEUCTBYIOLIUX ATOMOB.

19. BaneHTHOCTH aTOMOB B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUU. | mOpuaHbIe OpOUTAIH,
ux dopma. Tumnbl TuGpuaM3anuu: P, P , SP° u pacrosoxenne opoUTasIE B IPOCTPAHCTBE.

20. Banentneie yriwl. IIpocTtpancTBenHas ¢dopma MoJieKyl. JIMHeWHbIe, YIIOBbIE U
MUpPaMUIATIbHBIE MOJIEKYJBL. CXEeMBbI ITepEeKpPhIBAHUS BAJICHTHBIX OPOUTAICH B 3THX MOJIEKYJaX.

21. JlunionbHbI MOMEHT. [IMMOIBHBIA MOMEHT XMMHYECKOH CBSI3U M MOJEKYJ CIIOKHOTO
BELIECTBA.

22. llonsarus "cucrema”, "daza", "kommnoneHT" (onpeaeneHus). ' OMOTeHHbBIE U TE€TEpOTCHHbBIC
peakuuu (IpuMepsbl).

23. DHepreTrueckue 3Pp(HEeKThl XUMUUYECKUX peakUui. DK30- U SHJIOTEPMUUYECKHE PEaKLIUU
(mpumepsl). DHTanBNUSA. 3aKOH ['ecca U ciencTBUs U3 HEro.

26. IIpumenenue crneacTBuil U3 3akoHa ['ecca Juist pacyeTa SHTANbINN XUMUUYECKUX PEaKLUil.
CranpmapTHbIC yCIOBUS. DHTAIBINS 00Pa30BaHUS CIOKHOTO BEIIECTBA.

27. CpenHsis M HCTHUHHAs CKOPOCTb XUMHUYECKOW peakuuu. BiusHue KOHLEHTpauuu
pearupyrouux BeIecTB Ha CKOPOCTh XMMUUECKON peaKIiy. 3aKOH JEHCTBYIOIIUX Macc.

28. I'omoreHHble XMMHYECKHE peakiuu (mpumepsl). BiausHue Ha CKOpOCTh FOMOTE€HHOMH
peaKiuy KOHIEHTPAllMU pearupyroImx BeUIecTB. 3aKoH AeicTByronmx Macc. KoHcTanra ckopoctu
PEaKIMH.

29. BiusHue temmepaTypbl Ha CKOPOCTb XHMHYECKOH peakiuu. AKTHBHBIE MOJIEKYJIBI,
SHeprus axkTupauuu. lIpuunHa 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEaKIHUU OT TEeMIIEPaTyphl.
VYpasuenne Bant-I'odda, remnepatypusrii koappumeHt.

30. I'ereporennsle peakiuu (mpuMepbl). CKOPOCTh TeTepOreHHOM peakluy, BIUsSHUE Ha Hee
muddy3un U moBepxHOCTH pasziena ¢a3. Koncranra paBHOBecHs sl TeTEPOreHHON peakuuu. 31.
Karanmuz wu karanuzatopel. KaTann3 TOMOT€HHBII M TETEPOrCHHBIN, IOJIOKUTEIBHBIA H
OTpULIATENBbHBIA. MeXaHu3M JeHCTBHs KaTaau3aTtopoB. [Ipumepbl nmpuMeHEeHus KaTaJlu3aTOpOB B
IIPOMBIILIJIEHHOCTH.

32. HeoOpatumble u oOpaTuMble peakuuu (mpuMmepbl). XHUMHYECKOE pPaBHOBECHE B
TOMOTEHHBIX U T€TEPOTeHHBIX cucTeMax. KoHcTaHTa paBHOBECHSI.

33. IlpaBuno Jle-lllatense M NpUMEHEHHE €ro K paBHOBECHBIM cUCTeMaM. BnusHue
TEeMIepaTyphl, JaBJICHUS W KOHIEHTPAIMH pPEearupyrollnx BEIIeCTB Ha MOJOKEHHE pPaBHOBECHS.
IIpumepsl.

34. BnusHMe TeMmmepaTypbl, TaBJICHUS M KOHICHTPAIMHA pPEarnpyoNMX BEIIeCTB Ha
nojioxkeHue paBHoBecus. IIpumepbl. BpiOop onTHManbHBIX YCIOBMHA NPOBENCHHS XMMHUYECKHUX
peakuuii Ha npuMepe cuHTe3a ammuaka: N2 + 3H2 «+>2NHs; AHx.p.<0.

35. PactBopel. CriocoOBI BBIpaKEHHUsS COCTaBa PacTBOPOB (MaccoBas JOJsI, MOJIIpHAs M
HOpMaJlbHasi KOHIIEHTpaLuu, TUTP). HacklleHHble, HEHACHIIIEHHBIE U TEePECHIIIEHHbIE PACTBOPHI.
[Iepexpucrammm3zanus.

36. TemoBbie 3(deKThl MpH PaCTBOPEHUH KPUCTAJUIMYECKOTO BEHIECTBA B IKHIKOCTH.
ConpBaTanys M ruapaTays. DHTAIbIN PacTBOPEHUs. BiusHue temneparypsl Ha pacTBOPUMOCTD
KPUCTAJUTMIECKOTO BEIIECTBA B )KUIKOCTH.

37. PacTBOpUMOCTb Ta30B B KUAKOCTH. 3aBUCHMOCTb PAaCTBOPUMOCTHU Ta30B B KUJKOCTH OT
naBieHus (3akoH ['enpu) m Ttemmeparypsl. [Ipumenenune npasuna Jle-lllatense k mnpoueccy
pacTBOpEeHUs ra3a B )KUAKOCTH.

38. DIEeKTPONHTHI U HEXIEKTPOIUTHL. Teopus dNMEKTPOIMTHIECKOH muccormanuu. CTerneHpb
(or) m koHCTaHTa (KAMC.) auccouuanuu. DakTopsl Bausomme Ha o U Kauc.? CHiIbHBIE U Cladble
ANEKTPOJIUTHI (IPUMEPHI).
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39. Muccoumarnust 3nekTpoiauToB. CTymeHYaras IUCCOIMANAS KUCIOT W OCHoBaHWH. Ha
npumepax auccoruanuu Gocdoproit kucnotrsel (HsPOs) m ruppoxcuaa xobamera (II) Co(OH):».
KoHcTaHTa 371€KTpoIUTHYECKON JUCCOLUALIUY.

40. 3akoH pazbasneHus OcTBanabaa s c1aboro OMHAPHOTO JIEKTpoIuTa (BBIBON). BimsiHue
KOHIICHTPALIMU PAaCTBOPA CIA0OT0 JIEKTPOIUTA HA CTENCHD AJIEKTPOIUTHIYECKON JTUCCOIMALINH.

41. NoHoOOMEHHBIE peakIy ¢ 00pa30BaHUEM OCalKa, ra3a, caadoro MEKTPOIUTA WIH
KOMILIEKCHOTO HOHA (TTPUMEPHI).

42. TlpousBeneHre pacTBOPUMOCTH M NMPUMEHEHHE €ro il BBIYMCICHUS KOHIICHTPALUU
HACBIIIEHHOTO pacTBOpa U BO3MOXHOCTH BBINAJICHUS OCAJKa U3 pacTBOpA.

43. DnexTposMTHYecKas nuccoruanus Bojsl. Koncranra nucconuanuu Boasl. MloHHOE
npou3sBeieHre Boibl. Bogopoansiil mokaszarens (pH) pacTBopos.

44. KoHueHTpalusi KOHOB BOJOPOJa U MOHOB TMAPOKCU/IA B HEUTPAIbHBIX, KUCIBIX U
iesIoYHbIX pactBopax. Ilokaszarens pH u ero 3HaueHune B 3TuX pacTBopax.

45. Tunpponmus conei. Crynenuarsiii rugponu3. WM3menenne pH 1npu  rugponuse.
HeoOpatumpblit rugponus.

46. CterieHb ¥ KOHCTAaHTa TUAPOJIH3a. BiusHue TemriepaTypsl M KOHIIEHTPAIMH PacTBOpa Ha
TUAPOIU3.

47. OKUCTUTETHbHO-BOCCTAHOBHUTENbHBIE peakinu. CTerneHb OKUCICHUS U BAJICHTHOCTH
aToMoB. OKHUCJIEHUE U BOCCTAHOBJICHHE.

48.0nexktponnsiii 6ananc. CocTaBiIeHNE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA Ha
npumepe: H2S + KMnO4 + H2S04 — S + MnSO4 + K2S04 + H20.

49. Tumbel OKMCIHUTENbHO-BOCCTAHOBHUTENBHBIX peakuuid. BnusHue ycnoBuili mpoBeneHHs
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peaklnii (KUCIOTHOCTh CPEJIbl, TEMIIepaTypa, KaTalnu3aTrop) Ha
COCTaB IPOAYKTOB PEAKIIH.

50. Dnekrponus. [locnenoBarenbHOCTh pa3psiia MOHOB Ha 3MeKTpoax. CXeMbl IpoIECcCOB
anekTpoim3a paciiaBa u pacrsopa NaCl. 3akonsl aekrponu3sa (3akoHbl Dapanes).

51. DOnextponu3. CxeMbl MPOIECCOB 3JIEKTPOJIM3a C HMHEPTHBIMH 3JIEKTPOJAaMHU U
pacTBOpUMBIM aHOJIOM. [IpuMeHeHune 3aeKTpoau3a.

52. PaBHOBecue B cHCTEME METAJUI-PACTBOP €r0 CONM. YCTPOMCTBO M MPUHLMI JeHCTBUSA
MEPBUYHOTO TaJbBaHUYECKOI0 ieMeHTa Jlanuensa-Axkoou.

53. OTHOCUTENBHBIN AIEKTPOJHBIN moTeHIMal. Bomopomausiii snextpoa. CTaHIapTHBII
ANEKTPOAHBIN MOTEeHIMANI. Pl cTaHAapTHBIX 3JEKTPOJHBIX MOTEeHIMaNoB it nap Me/Men+ (psin
HampspKeHWH) U BBIBOJBI M3 Hero. [IpuMeHeHHe CTaHAapTHBIX SJEKTPOAHBIX MOTCHIIMATIOB IS
oTpezieNIeHUs] BO3MOKHOCTH MTPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEILHOM pEaKIINU.

54. Teopus CTpoeHHS KOMIUIEKCHBIX COEIUWHEHHH. XapakTep XHMHUYECKOH CBs3U B
KOMIUIEKCHBIX COeqUHEHUsIX. L{eHTpanbHbli aToM, JTUTaH/bl, KOOpAUHAIIMOHHOE uncio. [Ipumepsl
peaKLuil MoJy4YeHNs KOMIUIEKCHBIX COEMHEHUI.

55. Xumnueckasd cBsI3b B MeTajulax. XMMHYECKHE CBOMCTBAa METAIOB. B3amMomeicTBue
METAJJIOB C HEeMEeTa/llaMH, BOJOW, pacTBOpaMHU KHUCIOT U mienodeid. [IpombiluieHHbIE CrIOCOOBI
MOJIy4YEHUsI METAJIJIOB.
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[Tpumep K3aMeHAIMOHHOTO OHIIeTa

MUWHUCTEPCTBO HAVKM U BBICIIIET'O OBPASOBAHU S POCCUICKOMN ®EJIEPALIMNA
®denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNlbHOE YUPEKICHHUE BHICIIIETO 00pa30BaHUA
«MOCKOBCKHI MOJJMTEXHUYECKW YHUBEPCUTET»
(MOCKOBCKM ITOJIUTEX)

QaxynpTeT XUMHYECKOHN TeXHOIOTHN U OnotexHonorud, Kadenpa «XumbnoTex»
Hucuunnuza «XumMus»

Oo6pa3zoBatenpHas nporpamma: 08.03.01 CtpouTeascTBo

Kypc 1, cemectp 1

9K3AMEHAILIMOHHBIN BUJIET Ne 16.

Bomnpoc 1. B paBHBIX 00beMax pa3IMyHBIX T'a30B MPU OJWHAKOBBIX YCJIOBHUSIX COJCPKHUTCS OJMHAKOBOE
YHCIIO MOJIEKYII.

1) 3akoH IPOCTHIX 0OBEMHBIX OTHOIICHHI,

2) 3akoH ABorajpo,

3) 3aKOH MOCTOSHCTBA COCTaBa,

4) 3aKOH MPOCTBIX KPATHBIX OTHOIICHHH,

5) 3aK0H 3KBHBAJICHTOB.

Bompoc 2. Menpuaiitias XUMHYECKH HEJISNUMasi 9acTUIIA DIEMEHTa -
1) Mounekyina,

2) Atowm,

3) DKBUBAJIEHT,

4) Morb,

5) Uom.

Bompoc 3. BajieHTHbIH 371€KTPOHHBIHN CJIOM aTOMa Te/UTypa MMEET KOH(PUTypaIio:
1) 5s2p*,

2) 6s%p*,

3) 5d6s?,

4) 4d%5s?,

5) 4d°5st.

Bomnpoc 4. HanpasjieHHOCTh OpOUTalIei B TPOCTPAHCTBE M COOCTBEHHBIN MEXaHUUECKUH MOMEHT JABHIKEHUS
3JIEKTPOHA ONHCHIBAIOTCS KBAHTOBBIMH YHCIIAMHU -

Dn, I

2) I, m;;

3) n, my;

4) mi, Ms;

5) I, ms.

Bompoc 5. ®opmy TeTpasapa UMeeT MOJIEKya. ..

1) PCls,

2) CoH.,

3) H3POs,

4) HCl,

5) SFe.

Bomnpoc 6. CBsi3u pacroyioxKeHbl B OPSIIKE YBEIWICHUS UX JUTHHBL:
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-I,

5) H-1 > H-Br —» H-CI.

Bompoc 7. YkaxxuTe TUTT XUMHUYECKOH CBSI3M B MOJIEKYJIE THAPHUIA JIUTHUS.
1) koBaJIeHTHas HETOJISIPHAs,

2) KOBaJICHTHAS TOJISIpHAs,

3) BoopoHasi,
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4) MeTaTUUecKas,

5) nonHas.

Bompoc 8. Kak usmenurcst ckopoctsb peakitnu 2SO+ 021=2S03(r), eciu [SO-] yBenuunTs B 3 pasza?
1) yBenuuutcs B 3 pasa,

2) yBenuuutcsi B 9 pas,

3) ymeHbmTes B 3 pasa,

4) ymeHbInuTCs B 9 pas,

5) He U3MEHHTCS.

Bompoc 9. Pasrosecue B cucteme Hory + Clagy = 2HCl(ry; —AH cMecTuTCS @) P YBETUYESHUY JTABICHUS,
0) yMEHBIIIEHIH TEMIEPATYPHI ...

1) a) BpaBo, 6) BIpaso;

2) a) B1I€BO, 0) BJICBO;

3) a) He cMecTHTCH, ) BIIPaBo;

4) a) BieBo, 0) BIIPaBo;

5) a) He cmecTHTCH, 6) BIEBO.

Bompoc 10. KonmruecTBo pacTBOPEHHOTO BEIIECTBA B €AWHHUIIE 00BEMa pacTBOpa -

1) maccoBas 1o,

2) MOJISIpHAst KOHIIEHTPAITHS,

3) HOpMaTbHAsI KOHIIEHTPALIHS,

4) MoJIsUTbHASL KOHIICHTPALIHS,

5) MonbHas moms.

Bompoc 11. Kakas u3 npeyioyxkeHHBIX peakiiuii He et 10 KoHa. [[piBeanTe HOHHBIE YpaBHEHUS PEaKITHA.
1) Fe(OH).CI + NaOH = Fe(OH)3 + NaCl,

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

3) BaCl, + H2SO4 = BaSO, + 2HCI,

4) ZnS + 2HCI = HaS + ZnCly,

5) Ca(NO3), + 2HCI = CaCl, + 2HNO:s.

Bonpoc 12. Kakas cpena u kakoBo 3Hauenue pH pactsopa, cogepxamniero 3-10° mons/n nonos H*?
1) kucnas cpena, pH = 5,477,

2) kucnas cpena, pH = 4,52;

3) menounas cpena, pH = 4,52;

4) menovnas cpeaa, pH = 9,52;

5) neitrpanbHas cpena, pH = 4,5.

Bompoc 13. Kakast cosib ojisepraeTcst THAPOIN3Y, Kakas Cpejia B pacTBOPE 3TOU cou?

1) Na;SQg, xucas;

2) NazSOs, menounas;

3) NazSOs, kucias;

4) NazSOs, menoynas;

5) BaSOy4, kucnas.

Bormpoc 14. Kakyto crernenb okucieHus uMeeT Xpom B mosiekysie Naz[Cr(OH)g]?

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bompoc 15. B kakoii cTpoke 1moj IMyHKTOM a) MPUBEAECH METaIlJI, PACTBOPSIOIIHMIACSA B COISTHON KHUCIIOTE, a
o1 MyHKTOM D) B pacTBope ruapokcuna Hatpusi? OTBET MOATBEPIUTE YPAaBHEHHAMH PEaKIHi.

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.

Bormpoc 16. PaccraBbTe K03 GHIIMEHTHI JJICKTPOHHO-HOHHBIM METOIOM, YKOKHTE UX CyMMY B YPaBHCHUH:
KMnO;s + HNO; + H,S0O,.=MnSO4s+HNO3z+KSO4+H,0

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

Bompoc 17. Kakumu KHCIIOTHO-OCHOBHBIMH U OKHUCIIHTEHHO-BOCCTAHOBUTENIEHBIMHA CBOMCTBAMH 001a/1aeT
okcup Mapranmna (VII) — Mn,O7? TlepBoe moaTBepAUTe YpaBHEHUSIMHU PEAKITHH.
1) OCHOBHBIMH, OKHCIIUTEIBHBIMH;

2) KUCIIOTHBIMH, BOCCTAHOBHUTEIILHBIMHU;

3) KHUCIIOTHBIMHU, OKHCIUTEIbHBIMHU;

4) OCHOBHBIMH, BOCCTAHOBHTEIIbHBIMU.

5) ampoTepHBIMHU, OKHCITUTEIBHBIMU U BOCCTAHOBHTEIHHBIMHU.

Bormpoc 18. B kakoii u3 coneli 3apsiji KOMILIEKCHOTO NOHA paBeH —37

1) Ka[Fe(CN)s],

2) [Cu(NH3)4]SOs4,

3) K2[Pb(OH)4],

4) Nas[CO(NOZ)e],

5) Ko[Hgl4].
YTBepkeHo Ha 3aceannn Kadenpsl «XuMbroTex» oT «__ » 20 r., mpotokon Ne
3aBenyromnuii kapeapoit «Xumbuorex»» T.W. I'poMOBBIX

[IpuMep KOHTPOJIBHBIX BOIPOCOB JAJISI JIONYyCKa K BBINOJIHEHUIO JabopaTOpHOil paboTe 1o
TeMe «XMMUYECKasi KHHETUKa»

1. Jlaiite omnpenesneHue CKOPOCTH XUMUYECKOH peakiyH.

2. Jlaiite (hopMyIHPOBKY 3aKOHA JIEHCTBUS MAcC JUIsi TOMOTEHHON M T€TEPOTeHHON peaKIuii.

3. [laiite ornpe/iesieHre KOHCTAHThI CKOPOCTH XUMHUUYECKOM peakuuu. OT Kakux mapamMeTpoB OHa
3aBUCUT?

4. OxapakTepu3yiTe BIMSHUE TeMIEepaTypbl Ha CKOPOCTb XMMHMYECKON peakuuu (IIpaBHIIO
Baut-T'odda).

5. IlpokomMeHTHpYHTE ypaBHEeHHE AppeHnyca. [laiiTe onpenenenue sHepruy akTUBALINY.

6. Uro Takoe katanmzarop? KakoB mexaHu3M JeiicTBus karanuzaropa? [Ipuseanre mpumepsl
TOMOTE€HHOTO Y T€TEPOT€HHOI0 KaTaJln3a.

7. JlaiiTe onpenenenust 0OpaTUMON XUMHUECKONW Peakliui U XMMUYECKOTO paBHOBECHS.

8. JlaiiTe BBIBOJ KOHCTaHThl XMMUYECKOTO paBHOBecHs. OT KaKuX MapaMeTpoB OHA 3aBUCUT?

9. [Haiite QopmymupoBky mnpuHnumna Jle-Illatense. I[IpuBenure mnpumep obOpaTHMON
XUMUYECKON peakiiy, 00ObICHUTE, KaK MHTEHCUBHOCTb PA3JIMYHBIX MapaMeTPOB MOXKET BIUATH Ha
CMELICHUE PAaBHOBECHUS PEAKLIUH.

10. Yto takoe (azoBele paBHOBecus? JlaiiTe ompeneneHus MOHATHSIM: (pa3a, KOMIIOHEHT,
HE3aBHCHUMBbII KOMIIOHEHT, CTENIEHb CBOOOIBI.

11. Copmynupyiite npaBuio ¢a3. PaccMoTpute MOHO-, M- M MHBApHUAHTHBIE CUCTEMBI Ha
NnpuMepe auarpamMbl cocTostHuA BoJbl. [lone3ysce ypaBHeHuem Kinaneilipona-Knaysumyca, Ha
npUMepe 3TOM JAMarpaMMbl PacCMOTPUTE 3aBUCHUMOCTh TeMIepaTypsl (ha30BOro mepexoia OT
JABJICHUSI.

12. Yto Takoe TepMUUYECKHI aHATIN3, I Yero OH NnpuMeHseTcs? Kak mo KpuBbIM OXJIaKICHUs
CTPOSIT IUarpaMMbl COCTOSIHUSA?
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BapuaHTbI JOMAaIIHUX KOHTPOJIbHBIX padoT mo Teme «Metauibl d-cemMeiicTBay.

3aganue 1. CocTtaBbTe MOTHBIC AIEKTPOHHBIE (OPMYIIBI U Tpadudeckue GOpMYIIbI
BaJICHTHOTO CJIOS 3JIeMeHTOB d-cemeiicTBa:

Bapuant 1 2 3 4 5 6 7 8
OnemeHT No 21,84 28,80 | 23,78 |2576 |24,77 |27,74 |40,73 | 42,75
Bapuant 9 10 11 12 13 14 15

OnemenT Ne 45, 30 22,79 | 44,72 | 29,41 | 26,41 | 47,57 |48,89

3aganue 2. CocraBbTe (POPMYJIIBI OKCHJIA M THAPOKCUAA METAJIA B YKa3aHHOU CTETICHH
okucnenus. [IpuBenure ypaBHeHMs peakui, JEMOHCTPUPYIOIIHNE KUCIOTHO-OCHOBHOM XapakTep
3THUX COCOUHEHMI.

Bapuant 1 2 3 4 5 6 7 8
Meran \AE Mn*? Cr+3 Fe*> | Ni*? Cu* Mn*" | Cr*t
Bapuant 9 10 11 12 13 14 15

Meran Ag* Cu?* Crt2 | W Mo?* | Zn*? | Mo*®

3ananmue 3. PaccraBpre K03(hpunmenTs B npuBeneHHbIX cxemax OBP, monb3ysice meToom
MOJIypeaKkMi. YKaKuTe, KaKyro pojib B IPUBEIEHHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIusIX UrPAIOT COSAMHEHUS d-MeTaIoB, B KAaKOH CTENEHN OKHCIICHHUS IPU 3TOM HAaXOIHUTCS

Merai?
BapuanTt Cxembl peakiuii
1 Fe(OH)2 + O2 + H20 — Fe(OH)s3
KMnO; + K1 + H2SO4 — 12 + MnSO4 + K2SO4 + H20
) KMnO; + KI + H,0 — I + MnO2 + KOH
C0203 + HCl(xomy) = CoCl2 + Cl2 + H20
3 KNO:z + K2Cr.07 + HNO3z — Cr(NOz)s + KNO3 + H20
KMnO4 + KNO2 + KOH — KoMnO4 + KNO3s + H20
4 KMnO; + Cr2(SO4)3 + KOH — K2CrO4 + KoMnOg4 + H20 + K2SO4
FeClz + KOH + Br, — KoFeOs + KBr + H20 + KCl
K2FeOs + NHz — N2 + H20 + KFeO2 + KOH
5 K2Cr207 + K1 + H2S04 — Cra(SOa)s + I + HoO + K2SO04
6 KMnOs + H202 + H2SO4 — MnSO4 + O2 + K2SO4 + H20
FeCls + KI — FeCl, + 1I; + KCI
7 K2Cr207 + SO2 + H2SO4 — Cr2(SO4)3 + K2SO4 + H20
MnOz + HCl — MnCl;, + Cl, + H20
8 Cr2(S04)3 + PbO2 + KOH — K>CrO4 + PbSO4 + H20
KMnOs + H20 + KNO2 - MnO2 + KNO3 + KOH
9 KMnO; + NazS03 + H2SO4 — K2SOs + MnSO4 + Ho0 + NaxSO4
Cr203 + NaOH + KNO3z — NaxCrOs + KNO2 + H20
10 KMnO; + NaxSO3 + NaOH — KoMnO4 + NaxSO4 + H20
FeSO4 + K2Cr207 + H2SO4 — Fe2(S04)3 + K2SO4 + Cr2(SOa4)3 + H20
1 Cr(OH)z + Bra + KOH — K2CrO4 + KBr + H20O
KMnO4 + KOH + KNO2 —» KoMnO4 + KNO3s + H20
12 K2Cr207 + H3PO3 + H2SO4 — Cr2(S04)3 + H3PO4 + K2SO4
KMnO; + K2SO3 + H2 O — MnO;z + K>SO4 + KOH
13 KMnOs + HzS + H2SOs4 — MnSO4 + S + K2SO4 + H20
Sn + HNO3z(p) — Sn(NO3z)2 + NH4NO3 + H20
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1 PHz + CuSO4 + H20 — H3PO4 + Cu + H2SO4

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

KNO; + K2Cr,07 + HNO3z — Cr(NOz)3 + KNO3 + H20

7.3.2. [IpomexxyTo4Hasl aTTeCTaIIH
[TpomexxyTounas aTrectaius npoBoauTcs Ha 1 cemectpe 1 kypca (ounas ¢hopma oOydIeHHS)

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

CryneHT AomyckaeTcs 10 cJauu AK3aMeHa, €ClId BBIMOJIHEHBI CIIEYIONINEe BUAbI paboT:
- BBITOJIHEHBI U 3aIIUIIEHBI JJAOOpaTOPHBIE pabOTHI;

- PO JIEHBI TECTOBBIE 33/IaHUS 110 BCEM TeMaM Kypca ¢ pe3ysibraToMm He Huxe 60%;

- BBITMOJIHEHBI TPU KOHTPOJIBHBIX Pa0OTHI Ha OLICHKY HE HMXKE «yJOBIECTBOPHTEIHHO.




