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

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

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

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

I/IHI[I/IKaTopLI JOCTHIKCHUSA
KOMIICTCHIIUU

HNOIIK-3.7. JleMmoHCTpUpYyET
TIOHUMAHHE XUMUYCCKUX
IPOIIECCOB

Koa u nHanmMeHoBaHue KoMIeTeHIMA

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

B pesyabTare ocBOeHUSI TUCHUIINHBI 00y4AIOIIMIiCS T0JI/KEH

3HaeT O0COOEHHOCTH CTPOEHHMsI aToMa »3JIEMEHTOB, HCXOJIsi U3 UX IIOJIOKEHUs B
NEePUOANYECKON CUCTEME; MPUPOY XUMUYECKOW CBSI3U B PA3IMYHBIX TUIIAX MaTEpUAlOB, CBS3b
XMMHMYECKOI'0 COCTaBa ¢ MEXaHUUECKUMHU, TEXHOJIOTUYECKUMU U JIP. CBOMCTBAMHU.

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

Banapeer meTonamu ornpeaeneHus KOHIEHTpauu U pH pacTBOpoB BeILIECTB.

2.  MecTo TMCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JlucuuiuinHa  OTHOCHUTCST K 00s3aTeNbHOM  4YacTH, (OpMHpPYEMOH  y4yaCTHUKaMHU
o0Opa3oBaTeNbHbIX OTHOIIEHUH O10Ka «biok 1 Jluciuniauas! (MOLyTN )».

HucuunnuHa Oa3upyercd Ha CIEAYIOIIMX, MPOMAEHHBIX AMCHUIUIMHAX: «DPU3UKO-
XUMHYECKHE OCHOBBI BOJOINOJIOTOBKWY», «TermnomaccooOMen», «TOmIMBO M TEOpHUsl TOPEHUs»,
«MarepuanoBeIeHHE U TEXHOJIOTHS KOHCTPYKLIIMOHHBIX MaTEPUAITIOBY.

3. CrtpykTypa U coaepkaHue TUCUUIIMHBI

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



3.1 Bwuabl yueOHO# padoThl U TPYA0EMKOCTH

(mo popmam oOyueHUs)

3.1.1. Ounas dpopma oOydeHUs

5

Ne Bux yuebHoii paoTbr KoauuvecTBo CemecTp
n/n 4acoB 1
1 AyIMTOpPHBbIE 3AaHATHS 48 48
B Tom uncne:
1.1 | JIexuun 16 16
1.2 | CeMuHapcKue/IpaKTUUECKUE 3aHATHS 16 16
1.3 | JJaboparopHble 3aHITHS 16 16
2 CamocrosiTesibHasi padoTa 60 60
3 IIpomexyTOUHAS ATTECTALMSA
3auet/aud.3a4uer/sK3aMeH JK3aMeH
Hroro 108 108

3.2 Temarudeckuii NJIaH U3YyYeHUS TN CIUATIIHHBI

(o dhopmam oOyueHus)

3.2.1. Ounas ¢popma oOydeHus

TpynoeMKoCTb, 4ac

AynuTopHas pabora =
=
Be | % |52
Ne Pa3jennsl/Temsl o SE x| I x| BE| o8
= = S8 El 22| 88| =5
n/n AMCIHILTHHBI @ = &2 E| BE| 2| 8¢
2| E |23/ 25|c¢e| 58
S < < Y = 2
= = % R Lg ) S o =
S8 |2 |£7]5
= &)
1| BBenenune 5 2
2| Pa3zmen 1. OCHOBHBIE XUMHUYECKUE
MIOHSITHSI U 3aKOHBI. ATperaTHble 7 1 2 4
COCTOSIHHUS BEIIECTB.
3| Pa3nen 2. OCHOBHEBIE KJIACCHI 7 1 ) 4
HEOPTraHWYECKUX COCTMHECHHI.
4| Paznen 3. Ctpoenue atoma. 3 1 1 4
5| Pa3nen 4. Xumudeckast CBSI3b. 6 1 1 4
6| Pazgen 5. Xumuyeckas repmoiuHamMuka. | 12 2 2 2 6
7| Pa3znen 6. XuMudeckast KHHETHKA. 12 2 2 2 6
8| P 11 7. PactBopsl. J{ucriepcHBI
azznein 7. PactBopsl. JlucniepcHslie 12 ) ) ) 6
CUCTEMEL.
9| Paznern 8. OKHCIUTEILHO- 9 1 ) ) 4
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
10| Pasnen 9. DnekTpoXuUMHUYECKHE
8 p 12 2 2 2 6
MIPOLIECCHI.
11| Pa3gen 10. O0mme cBoiicTBa METAIIIOB. 9 1 2 6
12| Pazgen 11. Meramisl d-cemeiicTBa. 7 1 2 4
13| Pasnen 12. KoMIuiekCHEIE COETMHEHNUS. 7 1 2 4
HTroro 108 16 - 16 - 60




3.3 Coaep:xxkanue TUCHUILIUHBI

BBeaenue

XuUMHSA Kak 4acTb €CTECTBO3HAHMS - HAayKa O BEUIECTBaX M WX IpeBpalieHUsX. Bumbl
XUMHUUYECKHX peakiui. CBsi3b XUMHUHM C JPYIMMHM HayKaMmH. 3HAU€HHE XUMHUU B (OPMUPOBAHUU
MBILUIEHNS] B U3YYEHUH TPUPOABI M Pa3BUTUU TEXHUKHU. XUMUS U MPOOIEMBI IKOJIOTUH.

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

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

Pa3znea 2. OcCHOBHbBIE KJIACCHI HEOPraHMYECKHUX COeIMHEHM .

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

Paznen 3. Crpoenne aToma.

WcTopus pa3BuTHs yueHUs O CTpoeHUM aroma. KBaHTOBO-MeXaHMYECKasi MOJENb CTPOCHUS
atoma. KBaHToBble unciia. CTpOEHHE MHOTOAJIEKTPOHHBIX aToMOB. llepuonnueckuii 3akon JI.M.
Menneneesa. [lepuoanueckas cucrema J[.J. MenneneeBa. DnekTpoHHast KOH(PUTYpaLus SJIeMEHTa.
W3meHeHne CBOMCTB 3J1EMEHTOB B IEPUOJIAX U IpyMmax.

Pa3jnen 4. Xumuueckas cBsi3b.

Xumunyeckas cBsa3b. ObpazoBanue u cBoicTBa. [lonspHocTts cBs3u. [lonspusyeMocTs CBA3H.
OHeprusi U JainuHa CBs3u. HampaBieHHOCTh KOBaJIGHTHOM CBsi3u. MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHBIX CBsA3eil. OOMeHHbIN MexaHu3M. JlOHOpHO-aKIIeNTOPHBINH MexaHu3M. HachlaeMocTh —
CBOMCTBO KOBaJECHTHOM cBs3W. MoHHas xmMHUecKas CBA3L. MeToJ BaJICHTHBIX CBs3ed. Meton
MOJIEKYJISIpHBIX opOuTaneii. CBA3bIBaOIINE U pa3phIxstoniie opoutanu. [Topsiok u s3Heprust CBs3H.
ONeKTpOHHBIE  KOHQUTYpaluu  MOJEKysd.  Merammueckas  CBA3b.  MEXMOJEKYISIpHOE
B3auMojeiicteue. Ban-nep-BaanbcoBsl cuiibl. BogopoaHas cBsi3b. XumMuueckasi CBsi3b U CTPOCHHUE
BemlecTB. OOmIas XapaKTEpUCTUKA KUJIKOTO COCTOSHUSA. XapaKTEpUCTHKAa CBOMCTB BEIIECTB B
TBEPOM COCTOSIHUH.

Paszpnen 5. Xumuyeckass TepMOAUHAMMKA.

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

Pa3nen 6. Xumnueckass KHHETHKA.

CKopocTh XMMHMUYECKON peaklMu. BiusHue KOHLEHTpalMM pearvpyrolux BeIIecTB Ha
CKOPOCTh peakuuu. BimsHue TemmepaTypel Ha CKOPOCTb XHMHUYECKOW peakuuu. BiumsHue
KaTaJu3aTOpoOB Ha CKOPOCTh XHMMHMUeckoil peakuuu. Peakuus benoycosa-Kabotunckoro.
Xumnueckoe pasHoBecue. [Ipunnun Jle-Ilarense. @a3oBbie paBHOBECUS. TepMUUECKUN aHAINS.

Paspnen 7. PacTBopsl. /lucnepcHbie CHCTEMBbI.

PactBopbl Kkak romoreHHsle cucteM. Bonma. CrnocoObl BBIpaK€HHMs COCTaBa pacTBOPOB.
PactBopuMocCTh BelecTB B Bojie. MI3MeHeHNe SHTANBIIMU U SHTPONUU IIpU pacTBopeHuu. CBolicTBa
pa30aBIEHHBIX MOJIEKYJIAPHBIX pacTBOPOB. 3akoH Payis. [loHmkeHnue Temneparypsl 3aMep3aHus U
MOBBILICHHE TEMIIEpPaTypbl KUMEHUSI Pa30aBIEHHBIX MOJEKYJISIPHBIX pacTBOpoB. OcMmoc. PacTBopbI
anekTponuToB. CtemeHp aucconuanuu. Jlucconuanus cinadbIX JIEKTPONUTOB. Teopusi CHIIBHBIX
ANMEKTPoNuTOB. Peakniun oOMeHa B pacTBOpax SJEKTPONMTOB. Boja kak ciaObIii DIIEKTPOIHT.
Bonopoansiii mokasarens. bydepubie pactBopbl. ['maponus coneid. /lucrepcHble CHCTEMBI.
Konnounueie pactBopsl. OOmiye MOHATHS O TUCHEPCHBIX cucTeMax. [IoBepXHOCTHbIE SBIEHUS.
Camornpoun3BoIbHbIE TOBEPXHOCTHBIE Mpoliecchl. AncopOiusi. CTpoeHHe ABOHHOTO 3JIEKTPUIECKOT0
ClIosl Ha TpaHuIle pajena ¢a3. DIEKTpUUYECKHe CBOMCTBA KOJIJIOMJIHBIX PacTBOPOB. MeToabl
MOJY4YeHHs KOJJIOMAHBIX pacTBOpoB. OUuCTKa KOTOUI0B. MeMOpaHbl 1 MEMOpaHHBIE MPOLIECCHI.
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Y CcTOMYMBOCTh KOJUIOMAHBIX cUcTeM. Koarynsius KOJUTIOMIHBIX pacTBOpoB. ONTHYECKHUE CBOWMCTBA
KOJUIOUJIHBIX pacTBOPOB. CTPYKTYPHO-MEXaHUUYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM.

Pa3znen 8. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM.

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

Pasnen 9. duexkTpoxumus.

Bo3HukHOBeHHE CKayka IMIOTEHI[MAjda Ha TpaHULE METAI-pacTBOpP  DJICKTPOJIUTA.
OnekTpoJHble noTeHuuansl. ['anpBannueckuii anemMenT Januaua-Akoou. 3mepenue 5eKTpoaHbIX
MOTEHIIMAJIOB. DJIEKTPOAbl cpaBHeHUs. YpaBHeHue HepHcrta. OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC
MEKTPOJAbl. XHMMHMYECKHE MCTOYHUKM ToKa. Koppo3us wertamnoB. XuMHYECKas KOPPO3HsL.
DnekTpoxumuyeckass Kopposus. [laccuBHoCTh MeTai1a. 3anuTa METALIOB OT KOPPO3HH.

Pa3nen 10. O01mue cBoiicTBa MeTaJLJIOB.

[TonoxkeHne MeTauIOB B NEPUOAMYECKOM cucTeMme. Kpucraimimueckoe CTpOEHUE.
Ou3nyecKkue CBOWCTBA METAIOB. Mertammyeckass CBs3b. llomydenue weramioB. OOmue
XHMHYECKHE CBOMCTBA METAJIJIOB.

Pa3pnen 11. Merayinl d-cemelicTBa.

DJIEKTpOHHOE CTpoeHue u TmonoxkeHue B Ilepuoanueckodt cucreme. PuU3MYECKHE U
XUMHYECKHE cBOiicTBa d-MeTaiuioB. CBOMCTBA COeqUHEHMI d-METaIOB.

Pazgen 12. KommiexkcHbIe coefHNHEHHUS.

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

3.4 TemaTuKa CeMMHAPCKHUX/NMPAKTHYECKHX U Ja00PATOPHBIX 3aHATHH

3.4.1. Cemunapckue/mpakTuueckue 3auatus (s ouHoi GopMbl 00yUueHUs; sl 3a09HOM
(bopMbI 00yUYEeHHS — HE IPEAYCMOTPEHBI)
. OCHOBHBIE XMMUYECKHE TOHATHUS U 3aKOHBI. ATperaTHbI€ COCTOSIHUS BEILIECTB.
. OCHOBHbBIE KJIACChl HEOPTAHUYECKUX COSTUHEHUH.
. Ctpoenue aToma.
. XUMUY€EeCKas CBS3b.
. XUMHY€ECKasi TEpPMOJMHAMUKA.
. XUMHYEeCKasi KHHETHKA.
. PactBopsl. /lucniepcHbie cUCTEMBI.
. OKUCTUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
. DINEKTPOXUMHUSL.
10. O611ne cBoiicTBa METAJIJIOB.
11. Meramns! d-cemeiicTBa.
12. KoMIiekCcHbIE COEINHEHMNS.

O 001N DN B~ WK =

3.4.2. JJabopaTopHbI€ 3aHATUSA

Ounas ghopma obyuenus

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

JlabopaTtopHas pabota 3. CuiabHbIE U CTTa0BIC AJIEKTPOJIUTHI.

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

JIaGopatopHas paboTa 6. DIeKTpOXUMHUYEcKas KOPPO3HUs.

JlabopaTtopHas pabota 7. O01ire CBOHCTBa METAJIJIOB.

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

3aounas ghopma 0byuenus

JIaboparopHas padota 1. OnpeneneHue TerIoBoro 3gpdexra peakuun HeuTpaIr3aluy.
JIaboparopHast pabota 2. CKOpOCTh XUMUYECKHX peakiuii. Karamus.

JlabGopaTopHas pabota 5. DIeKTPOIu3.

3.5 TemaTuka KypcOBbIX IIPOECKTOB (KYpPCOBBIX pador)
He npenycmorpensl

4. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

4.1 Hopmatusnsbie 1okyMeHTbI 1 'OCTsb1
He npenycmorpensl

4.2  OcHoBHas JuTepatrypa

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

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

3. JIyneiiko, T.I'. Beenenue B o6myro xumuto / T.I'. Jlyneiiko ; MunuctepcTBo 00pa3oBaHus
u Hayku Poccuiickoit ®enepanuu, denepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE
yupexJIeHHe BBICHIETO MpodeccruoHanbHoro odpa3zoBanus «HOxHbI (enepanbHblii yHUBEPCUTET',
Xumuyeckudt  ¢akymbreT. — PocroB-nHa-Jlony : W3marensctBo FOxHOro demepanmpHOro
yHuBepcutera, 2010. — 232 c¢. — Pexum jgocryma: mno mnomgnucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3 JlomosHMTebHAS JIUTEPATypa

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

2. Oprannueckas xumus : yaueoHoe nocooue / H. B. 3v1k, C. M. Pycakosa, 1. B. Apramonosa,
Tepexosa M. B. - M. : YH-T mammHocTpoenus, 2012. - 145 c.-25 3x3

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

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

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

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

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


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

[IpoBeneHue 3aHATUI U aTTECTAIMI BO3MOXKHO B IMCTAHIIMOHHOM (popMmaTe ¢ MPUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOTO o0yueHusi ynmepcuteta (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadenpoii AIeKTPOHHBIX 00pa3oBaTelibHBIX pecypcoB (DOP) nmo BceM paszzaenam NporpamMmbl:

Hazsanue D0OP CcrlUika

Xumus u pusndeckas

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

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

[Topsimox mpoBeneHUsT PadOT B AMCTAHIIMOHHOM (hOpMare yCTaHABIMBACTCS OTACIHHBIMU
pacmnopspDKeHUSMHU [TPOPEKTOpa Mo yueOHOU paboTe W/Uiu LEHTPOM y4eOHO-METOINYeCKOi paboThlI.

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

Cchulka Ha DJIEKTPOHHYIO OMOJINOTEKY:

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

4.5 JluueH3HOHHOe W  CBOOOJAHO  pacHpocTpaHseMoe NMporpaMMHoe
o0ecreuenue

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

2. Ilnardpopma nanoCAD — 510 poccuiickas mnatdhopma s MPOSKTUPOBAHHUS H
MOJICIMPOBaHMS 00BEKTOB pasnuuHON cioxHOoCTH. [Tomaepxka ¢popmaros *.dwg u IFC
Jenaer ee OTIMYHBIM pemeHreM nnsi coBMmemieHuss CAIIP- u BIM-texnonorwii.
OyHKIMOHAT TUTAT(GOPMBI MOXKET OBITh PACIIUPEH C MOMOIIBIO CTIICIIHATBLHBIX MOIYJICH
https://www.nanocad.ru/support/education/

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

4. VALTEC.PRG.3.1.3. [Iporpamma i TEMJIOTEXHUYECKUX U THIPaBIMUECKUX PACUETOB
https://valtec.ru/document/calculate/

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

4.6 CoBpemeHHbIe Npo(eccHOHANbHBbIE 0a3bl JAHHBIX M MH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

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

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

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

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

O6pazoarensHas mwiarhpopma FOPAUT http:/www.urait.ru

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

7. HII «ABOK» — mnOMOIIHUK WHXXEHEpa TI0  OTOIUICHHIO, BEHTHWJISIUH,
KOH/IMIIUOHUPOBAHUIO BO3/yXa, TEMJOCHAOXKEHUIO M CTPOUTENBbHOW Teropu3nke
https://www.abok.ru/

S



https://online.mospolytech.ru/course/view.php?id=809
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
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8. E-JIOCBE - Onektponnsiii skxosnor. HesaBucumas wuH}OpManus O POCCHUCKUX
OpraHm3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB H 3aKOHOJATENBHBIX aKTOB
https://e-ecolog.ru/

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

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

JUia mpoBeneHUs JIEKUMOHHBIX 3aHATUN HCIOJB3YIOTCA AyAUTOPUM, OCHAIllEHHBIE
KOMIIbIOTEPAMH, HMHTEPAKTUBHBIMU JIOCKaMM, MYJIbTHUMEAMWHBIMU NPOEKTOPAaMH U SKpaHaMH.
Aymutopun  u  naboparopun  kKadenper «Xumbmnorex» I[IK-411, IIK-433 oGopymoBaHbl
KOMIBIOTEPHON U MPOEKTHOU TEXHUKOM.

Jlnist mpoBeieHus J1abopaTOpHOTO MPAKTHUKyMa Ha COBPEMEHHOM YpPOBHE IPU BBITIOJTHEHUH
71a00paTOPHBIX pabOT MPELyCMOTPEHO UCIIONIb30BaHUE CIEIYIOLIEr0 000py10BaHUSL:

1. AKBauCTUILISTOP.

. AHaIIMTUYECKHE BECHI.

. TexHuueckue BeCHlI.

. DNEKTPUUECKUN MOTyIPOBOIHUKOBBIN BBITPSIMUTEI.

. MunnamnepmeTpsl.

. CymmnbHbIi mkad.

. @TOpOMIACTOBBIE KATOPUMETPBHI.

. TepmomeTpsl.

9. DnexkTpoau3epsl.

10. pH-meTp-uonomeTpsl.

11. Cnexrpodoromerp CD-56.

12. UK-®Dypbe crieKTpOMETP C MPECCOM PYUHBIM T'HIPABINYECKUM.
13. ®oromerp KOK-3-01 hoToanekTpudeckuii.

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

01N hn WD

16. ABromaruueckuit Turparop TitroLine Alpha.

17. Ilorenuumocratr mapku [PC PRO-M.

18. HoyTOyKk ¢ ycranoBinenHbiMu cpeactBamu MS Office PowerPoint.
19. MyabTUMe TUHHBIN TPOEKTOP ¢ NEPEHOCHBIM HKPAHOM.

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

21. BoiTsoxHbIe TIKAHL..

6. MeToanuyeckue peKoMeHAaluu

6.1 Meroauyeckue peKOMeHJANUU JI MPenoJaBarejis IO OPraHU3alHUU
o0yueHus

6.1.1 IlpenogaBaTens oOpraHU3yeT MPENOJAaBaHUE AWCLUIIIMHBI B COOTBETCTBUU C
TpeboBanusiMu «llomoxkenuss 00 opraHuzanuu oOpa3oBaTeabHOro mporecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €T0 (priInaiax», yrBepKIAEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2 Ha mepBoM 3aHATHH IpenojaBareilb JOBOAUT IO CBEIACHUS CTYJIEHTOB COJIEp’KaHHUE
paboueiil nporpammsl aucruruiuab! (PI1/).

6.1.3 IlpenogaBaTens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha!


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

— BUJBL, COJEpXKaHUE U MOPSAIAOK IMPOBEIEHHUS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— ¢QopMmy, copepkaHHE € TOPAJOK TPOBEACHHUS IPOMEXKYTOYHOH aTTecTauuu B
COOTBETCTBUU C (POHIOM OIICHOUYHBIX CPEACTB, perycMoTpeHHbIM PIT/I.

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

npexycMoTpeHubix PIT/I.

6.1.5 IIpenogaBaresb peKOMEHAYET CTYJCHTaM OCHOBHYIO M JJOIIOJHUTEIBHYIO JIUTEPATYPY.

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

6.1.7 IlpenonaBarenu, KOTOpbIE MPOBOJIAT JIEKIMOHHBIE U MPAKTUYECKUE (CEMUHAPCKUE)
3aHATHUS, COTJIACYIOT TEMAaTUYECKUH IUIaH MPAKTUYECKUX 3aHATUH, YTOOBI MCIOJB30BATH €IUHYIO
cucteMy 0003HAYCHUI, TEPMUHOB, OCHOBHBIX IMOHSATHI JIUCHUIUIMHBIL.

6.1.8 Ilpm TNOArOTOBKE K CEMHHAPCKOMY 3aHSATHIO IO MEPEYHI0O OOBSBICHHBIX TEM
MpernojaBaTeNio  HeOOXOAUMO YTOYHHTH IUIaH UX mpoBeaeHus, cornacHo PIIJ[, mpomymats
(GOpMYIHPOBKH U cOEpKaHHe Y4eOHBIX BOIPOCOB, BRIHOCHMBIX Ha OOCYX/IEHUE, O3HAKOMHUTHCS C
MIEpPEeYHEM BOIIPOCOB MO TEME CEMHHApA.

B xozme cemmHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMHUHAPCKOT0 3aHATHUS, OMPEIEIUTh MOPSAIOK €ro MPOBEICHUS, BpeMsi Ha 00CYXKIEeHUE Ka)kI0To
yuebHoro Bompoca. Mcmonb30BaTh (POHTANBHBIM ONMPOC /JaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTyJ€HTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B 3akimouuTenbHON 9acTH CEMHUHAPCKOTO 3aHSATHS CJIEIyeT MOJIBECTH UTOTH: JaTh OLIEHKY
BBICTYIUICHHI KaXKIO0T0 CTYJeHTa U y4eOHOM TPYIIIbI B IEJIOM. PaCKpBITh MOJT0XKUTENbHBIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOro 3aHsATHS. OTBETUTHh Ha BOMIPOCHI CTYJIEHTOB. BbInaTh
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIEAYIONIEMY 3aHITHIO.

6.1.9 LlenecooOpa3Ho B X0z 3amuUThl pedeparos, 1a00OpaTOPHBIX padbOT, KYPCOBBIX PabOT U
MIPOEKTOB 33/1aBaTh BBICTYMAIONIMM U ayJAUTOPUHU JOTMOJIHUTEIbHBIE M YTOUHSIOIINE BOIPOCHI C
LEJIbI0 BBISICHEHUS UX MO3ULMHI MO CYIIECTBY 00CYK/1aeMbIX IPoOIIeM.

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

6.1.10 Tlopsnok mnpoBeneHHss pabOT B JIUCTAHIMOHHOM (oOpMare YyCTaHABIMBACTCS
OTIENBHBIMU PACTIOPSIKEHUSMH TPOpPEeKTOopa Mo y4eOHOH padoTe W/WiIM ILEHTPOM YueOHO-
METOANYECKON PabOTHI.

6.2 Meroauueckue yKazaHusl AJIs 00y4aIOIIMXCS M0 OCBOEHUIO TN CIIUILIHHBI

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

6.2.2 Ilpu npoBeneHNUHN 3aHATHHA U NPOLEAYP TEKYLIEH M NMPOMEKYTOYHOW aTTECTALUU C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HWH(OPMALMOHHONM 0Opa30BaTeNbHOM Cpelbl IHUCTAaHI[MOHHOTO
obpazoBanus yausepcureta (CIO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTAaKTHON paboThI ¢
npenojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENbHON paboThl CTYAEHT JAOJKEH O0ecleyuTh
TEXHUYECKYI0 BO3MOXHOCTb JHMCTAHIMOHHOIO IIOJAKIIIOYEHHS K CHCTEMaM AUCTaHIMOHHOIO
oOyuenusa. Ilpu OTCYTCTBMM TakOW BO3MOXHOCTHM OOCYIUTH CHUTYallMi0 C IpernojaBaTesieM
JUCLUIUIAHBI.

6.2.3 K nmpomMexyTOYHOW aTTeCTallu JOIMYCKAIOTCS TOJIBKO OOYyYaromInuecs, BHITOTHUBIITHE
BCE BH/JIbI yueOHOI paboThl, MpeaycMOTpeHHbIe pabouei mporpammoit nuctumianas (PI1IT).
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7. DoH/ OLIEHOYHBbIX CPECTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJbTATOB 00y4YeHHs

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

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

NHauKaTOPHI 10CTHKEHUS

Koa u nHanMeHoBaHue KOMIIleTeHIMIA
KOMIIETeHIITH

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

NOIIK-3.7. lemoHcTpupyer
MOHUMaHHE XUMUYECKUX
MIPOIIECCOB

7.2 IIkana 1 KpUTEPUH OLCHUBAHUS Pe3yJIbTATOB 00y4eHUs

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

K npoMexyTouHOM aTTecTaliu A0y CKAITCS TOJIBKO CTYICHTHI, BBITOJHHUBIINE BCE BUIbI
yueOHON paldoThl, MPEIyCMOTPEHHbIC paboueil MporpaMMod MO JUCHUILIHHE « XHAMHS»
(BHHOHHGHHﬁ Ha TIMPAKTHUYCCKUX 3aHATUAX W 3allUIICHBI BCC PACUYCTHBIC pa60Tm,
IpelyCMOTPEHHbIE paboyeil MporpaMMoH, BBIIIOJIHEHBI U B CPOK CIAHBI JJOMAIITHHUE 3a/1aHus).

Ixaja oneHUBaHUSA Omncanne

BoimonHneHnsl Bce BHUABI YyueOHOH pabOTBI, NPEIyCMOTpPEHHBIE
y4eOHbIM 1aHOM. CTYACHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHHI, HaBBIKOB TIPUBEICHHBIX B TaOJHIAX I[OKa3aTeseH,
OIepUpPyeT MPUOOPETCHHBIMH 3HAHWUSIMH, YMCHUSMHU, HABBIKAMH,
MPUMEHSIET WX B CHUTYyalMsX TOBBIIICHHON clOKHOCTH. [Ipm sTOM
MOTYT OBITH JONYIICHH HE3HAYUTEIIBHBIC OIMMOKHM, HETOYHOCTH,
3arpynHeHus. CTyACHT IMOJHOCTBIO 00JiagaeT 0a30BBIMHU 3HAHUSMU
dbyHIaMEeHTaIbHBIX  pa3/elioB  AUCHUILUIMHBEI B oOBeMe,
HEOOXOQUMOM IS OCBOCHHS XHMHYECKMX OCHOB B JKOJOTHH U
MPUPOIOIIOIB30BAHHH; TOIHOCTHIO BIIaJIeET METOIaMU XUMUUECKOTO
aHalu3a, W COBPEMEHHBIMH METOJaMH  KOJHMYECTBEHHOM
00paboTKH HHPOPMALIH.

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

KOTIUYHO»
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Ikaja oneHUBaHUS Omncanne

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

He BwimonHen oauH wim Oojee BHIOB Yy4yeOHOW paboOTHI,
NPEAYCMOTPEHHBIX Y4eOHBIM IIaHOM. CTyAEHT JEeMOHCTPUPYET
HETOJIHOE COOTBETCTBHE 3HAHUM, YMEHUH, HABBIKOB MPUBEICHHBIM B
TabMUIaX T[OKa3aTenel, JOIMyCKAIOTCS 3HAYWTEIbHBIC OIINOKH,
«HEYIOBJICTBOPUTEIILHO» | MPOSIBISICTCSI OTCYTCTBHE 3HAHWUW, YMEHUH, HABBIKOB IO PSIy
MOKAa3aTeJeH, CTYyICHT UCIBIThIBACT 3HAUUTEILHBIC 3aTPYHCHUS TIPU
ONIEPUPOBAHUY 3HAHUSIMH M YMEHHSMH TIPU UX MEPEHOCE HAa HOBBIC
curyaiimd.  CTyZIGHT HE  CIOCOOCH  pealn30oBaTh  JaHHYIO
KOMIICTEHITHIO.

«YZOBIIETBOPUTEIILHO

7.3  OueHo4HbIe cpeacTBA

7.3.1. Tekymuii KOHTPOJIb

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

1. Ilpenmer, 3amaun U MeToAbl XUMHUU. OCHOBHBIE IOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOU
teopud. [lOHATHSA: XUMHUYECKMM 3JIEMEHT, aToM, MoJjieKkyna. OTHOCUTENIbHbIE aTOMHBIE U
MOJIEKYJISIpPHBIE Macchl. ' paMM-aTOM, MOJIb BEIIECTBA.

2. OCHOBHbIE 3aKOHBbl XMMHH: 3aKOH COXPAHEHHsS MAacChl BEIIECTB, 3aKOH IOCTOSHCTBA
CcOoCTaBa XHMMHMYECKHX COEAMHEHHH, Ta30Bble 3aKOHbl. XHMHWUYECKHN DSKBUBAJICHT W 3aKOH
SKBUBAJICHTOB JlaJibTOHA.

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

4. CoBpeMeHHOE IIpeiacTaBiIeHHME O CTpoeHMM aroma. (CocTaB aTOMHBIX — sJEDP.
KopnyckysipHO-BOJIHOBOM Jyalln3M MUKpOYACTHLL. Y paBHeHue [le bpoiis.

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

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

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

8. Ilepmonnueckuii 3akoH u mnepuonmdeckas cucrema [[.JM. MenneneeBa. Crpykrypa
nepuoaAnYeckoi cucremsl. [lepuonpl, rpynmnsl, moArpynnel. 3akoH Mo3iau. DJIeKTpOHHBIE aHAJIOTH.
s-; p-; d- u f- omemMeHTHI.

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

10. IIpupona xumudeckoi cBsizu. OCHOBHBIE BUJIbI M XapaKTEPUCTUKH XUMHUYECKON CBS3U.

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

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

13. CgolicTBa KOBaJ€HTHOH CBsA3U. llonspHOCTH CBsA3M M cTeneHb okuciaeHus. MoHHas
XUMHUYECKast CBS3b.

14. HanipaBineHHOCTh KOBAJIEHTHOM CBSI3U: G- U M-CBS3b, IOHATHE O THOPUAN3ALINY.
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15. Xumudeckas CBsI3b C TOUYKH 3PEHHsI METO/Ia MOJIEKYJISIpHBIX opouTtaneit. Pacnpenenenue
MOJICKYJISIPHBIX OpOUTalIell 1O SHEeprusM. JHEepreTudeckas auarpaMma M OIpelesieHHe MOpsIKa
CBSI3U.

16. DneMeHTBl TEpPMOAMHAMMKM M  TEPMOXMMHMHM. | 3aKOH  TEpMOAMHAMUKH.
TepMoauHaMuyeckue mapaMeTpbl M (YHKIMH COCTOSIHUS CHUCTEMbl; BHYTPEHHSISI JHEpPrus u
SHTAJIBIINA.

17. Tepmoxumus. 3akoH ['ecca. CrnenctBus u3 3akoHa ['ecca. DHranbnus oOpa3oBaHHS
XMMHUYECKHX BelecTB. PacueT sneprernyeckux 3pPeKToB XUMUUIECKUX PEAKIIHHA.

18. Xumuueckoe cpojctBo. Il 3akon Tepmogunamuku. [lorstue o6 ’HTponuu. MzmeHeHue
SHTPOIUH MPH XUMHUYECKHX Tporeccax 1 (pa3oBbIx nmepexonax.19.

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

20. Xumuueckas knHeTrka. CKOPOCTh XUMHUYECKHUX PEAKIIUi U (haKTOPBI, HA HEE BIHUSIONINE.
['oMoOreHHbI€ U T€TEPOreHHbIE PEAKIIUH.

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

22. BnusHue TemmepaTyphl Ha CKOpPOCTh Xumuueckoil peakiuu. [IpaBuno Baut-I'odda,
ypaBHEHUE AppeHuyca. DHeprus akTUBALMK XUMUYECKOHN peakluu.

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

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

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

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

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

28. KonunuecTBeHHas XapaKTepUCTHKA pPacTBOPOB. CrmocoObl BBIPAKEHUS KOHIIEHTPAIMU
pacTBOpOB.

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

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

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

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

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

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

35. MeTtoauka COCTaBJIEHHsS YPaBHEHUH OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM.
Merton anekTpoHHOro 6ananca. oHHO-3J1eKTPOHHBIN METO (METO]T OTypeaknuii).

36. Bnustaue cpenpl Ha nporekanue OBP.

37. DnexktpoaHbie MoTeHIMaANBl. CTpOEHHE IBOMHOTO JIEKTPUUECKOTO CIIOA.

38. HM3mepeHne 5neKTpOAHBIX NOTEHUUaNOB. CTaHIApTHBIA BOJOPOJAHBIN 3JIEKTPOA U
BOJZIOPO/IHAS IIKaJIa IOTEHIHATIOB. Psl HanpsHDKEHU METAJIIIOB M €r0 CBOMCTBA.

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

40. Ionspusanus u nepenanpsxenue ['3.

41. Dnextponus. [TocnenoBaTenIbHOCTD JIEKTPOJHBIX ITPOLIECCOB. BTOpHYHbIE TpoLIeCCHl IpH
AIIeKTpoIn3e. SIBlIeHNE IepeHanpsKEHNUS.

42. DneKTponu3 ¢ HepaCTBOPUMBIM U PaCTBOPUMBIM aHOJAMH.

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

44. Koppo3us metaimioB. Buasl koppo3uu.

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

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

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

49. Merannnueckass XUMUYECKas CBs3b. Poib MeTalIMUecKoi CBA3M B (OPMHPOBAHUU
(bu3NYECKUX U XMMHUYECKUX CBOWCTB METAJIJIOB.

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

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

52. Metamnnueckue criaBbl. OU3NKO-XUMUYECKUM aHAIU3 CILIABOB.

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

54. Opranuueckue coequHeHus. Teopus CTpOeHUsI OpraHuYecKuX coelnHeHui byieposa.

55. @yHKIMoOHaIbHbIE Tpymbl. Kiaccel opraHnyecKux COeIMHEHUM.

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

57. OU3UKO-XUMHUYECKHE CBOMCTBA MOJIUMEPOB.

58. O0nacTu MpUMEHEHUS ITOJIUMEPOB.

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

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

2. I'maBHOEe KBAaHTOBOE YMCIO. DHepreTuueckue ypoBHH. OpOuUTanbHOE KBAaHTOBOE YMCIIO.
[TogypoBuu. ®opma s- u p- opOuTanei.

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

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

5. [IpyHUUMD U TOCIEI0BATEIbHOCTD 3aIIOJHEHUS IEKTPOHAMH YHEPIeTUUYECKUX YPOBHEH U
MOypOBHEN B MHOT'O3JIEKTPOHHBIX aTOMaXx.

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

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

8. DneMeHTapHbI€ YaCTULBL: 2JIEKTPOH, IPOTOH U HEUTPOH. MX 3apsan u mMacca.

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

10. Ilepnoanueckuii 3akon JI.M1.MenzaeneeBa 1 nepuoanyecKkasi CACTEMa 3JIEMEHTOB C TOUKU
3peHHs CTPOEHUS AIEKTPOHHON 000510ukK aTroMOB. CoBpeMeHHass (OpMYIHPOBKA MEPUOJUUECKOTO
3aKOHA.

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

12. Paguyc aToMa, 3HEprusi HOHU3ALUU, CPOACTBO K JJIEKTPOHY, MIEKTPOOTPHULATEILHOCTD
(90). U3meHeHune 3TUX apaMeTpoB 10 MEepHOoJaM U rpyInaM NepuonyecKoil CUCTEMBI.

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

14. I3mMeHeHne NOTeHIUATbHONW SHEPTUN CUCTEMBI MPU COIMKEHUH JIBYX aTOMOB BOJIOPO/IA.
JlnvHa ¥ SHeprus CBA3M B MOJIEKyJe BoJ0opojaa. VI3MeHeHre SHepruu CUCTeMbl IpU 00pa30BaHUU
XUMHUYECKOU CBS3U.

15. Mexanusm 006pazoBaHusi KOBaJIeHTHOH cBsi3u. O01as napa a1ekTpoHoB. KoBaneHTHOCTh
atoMoB. KoBaneHnTHas HenosspHas U nosisspHas cBs3b  (mpumepsl). Hacblmaemocts u
HAIpPaBJIEHHOCTb KOBAJICHTHOMN CBSI3HU.

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

18. Mexanu3m obpazoBaHus MOHHOH cBsi3u. [IpaBuiio okrera. MoHHas CBA3b Kak MpeaeIbHbIN
CiIy4yall KOBAJICHTHOM MOJISIPHOM CBsi3U. CTeNeHb MOHHOCTH XMMHUYECKOW CBSI3U U BIMSIHUE Ha Hee A
90 B3aMMOJECHCTBYIOINUX ATOMOB.

19. BaneHTHOCTh aTOMOB B OCHOBHOM M BO30YJI€HHOM COCTOSIHUH. [ mOpuHbie opOuTanu,
ux opma. Turbl THOPUAM3ALIK: SP, SP° , SP° U PACIOIOKEHHE OpOHUTalel B IPOCTPAHCTRE.

20. Banentneie yrawl. IIpocTtpancTBeHHas ¢dopma MoieKylsl. JIMHEWHbIE, YIJIOBBIE U
MUPaMHIATBHBIE MOJIEKYIbI. CXEMBI IEPEKPBIBAHUS BaJICHTHBIX OpOUTANICH B ATHX MOJICKYJIaX.

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

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

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

26. [Ipumenenue ciencTBui u3 3akoHa ['ecca it pacuera SHTANBIMNA XUMUYECKUX PEAKIUM.
CranpapTHbIe yCIOBHA. DHTAIBIM 00Pa30BaHUs CIOKHOTO BEIIECTBA.

27. CpenHsss M HMCTHMHHAs CKOPOCTb XHWMHMUYECKOW peakuuu. BiusHue KOHUEHTpauuu
pearupyroux BeIecTB Ha CKOPOCTh XUMUYECKON PeaKIK. 3aKOH JEHCTBYIOIUX MAcCC.

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

29. BnusiHue TeMriepaTypbl Ha CKOPOCTh XMMHYECKON peakiuu. AKTUBHBIE MOJICKYJIBI,
SHeprusi akTuBaluu. [IpuyrHa 3aBUCHUMOCTH CKOPOCTH XMMHYECKOH peakIiuu OT TeMIIepaTyphl.
VYpaBuenue Bant-I'odda, Temneparypusiii ko3dduiment.

30. I'ereporennbie peakiuu (mpumepsl). CKOPOCTh TE€TEPOreHHON PEaKiuy, BIUSHUE HA HEe
muddy3un 1 OBEpXHOCTH paszena ¢a3. Koncranra paBHOBecus il TeTEpOreHHON peakuuu. 31.
Karanuz wu karanuzatopsl. Karamu3 TOMOreHHBI UM TeTEpOTEHHBINA, MOJIOXKUTEIbHBIN U
OTpULIATENBbHBIA. MexaHu3M JIeHCTBHs Karainu3aTtopoB. [IpuMepbl mpuMeHEHUs KaTalu3aTOpOB B
MPOMBIIIJICHHOCTH.

32. HeobOpatumble u oOpaTuMble peakiuu (MpuUMepsl). XHUMHYECKOE paBHOBECHE B
TOMOT'€HHBIX U T€TepOreHHbIX cucTeMax. KoHcTaHTa paBHOBECHS.

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

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

35. PactBopsl. CriocoObl BbIpaK€HHUSI COCTaBa PacTBOPOB (MaccoBas J0Jsl, MOJSIpHas U
HOpMaJibHasi KOHIIEHTpaluu, TUTP). HacklleHHble, HEHACHIIIEHHBIE U MEPECHICHHbIE PACTBOPHI.
Ilepexpucrammsanus.

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

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

38. DAEKTpONIUTHI U HEINEKTPOIUTHI. Teopus anekTponuTuyeckoi nuccounnanuu. CreneHp
(o) 1 koHCcTaHTa (KAuC.) nucconuanuu. dakTopel Bausomue Ha oo U Kauc.? CUinpHbIE U cla0bie
AIIEKTPOJIUTHI (TIPUMEPHI).
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39. Huccoumanus >aeKTpoiauToB. CTyneHyaTas OUCCOLMAlUs KUCIOT W ocHoBaHuil. Ha
npumepax auccouuanuu pochopuoit kucnorsl (H3PO4) m rugpoxcuna kobamsta (II) Co(OH)».
KoHcTaHTa 21eKTpOIMTHYECKON AUCCOLUALUH.

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

41. MoHnooOMeHHbIE peakIMu ¢ 00pa30oBaHUEM OCajJKa, ra3a, cJiadoro 3JIEKTPOIUTa WU
KOMILJIEKCHOTO HOHA (TIPUMEPHI).

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

43. DnektponuTtHueckas auccouuanus Bojbl. KoHcranta auccommainuu Bojabl. MoHHOE
npousBeaeHue Bobl. Bogopoauslil mokasareins (pH) pactBopos.

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

45. Tunpomus coneld. Crynenuarsiii rujgponu3. Wsmenenune pH 1npu  rugposnuse.
HeoOpatumplii ruapoms.

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

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

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

49. Tunsl OKUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. BiusHue ycnoBuil npoBeneHus
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLil (KUCIOTHOCTh Cpebl, TEMIIEpaTypa, KaTaau3aTop) Ha
COCTaB MIPOJYKTOB peaKLUU.

50. Onexrponus. IlocnenoBaTebHOCT pa3psa HOHOB Ha 3eKTpoaax. Cxemsl MpoLeccoB
aneKTponm3a paciuiaBa u pactBopa NaCl. 3akonsl anexTponu3sa (3axkonsl Papayes).

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

52. PaBHOBecuE€ B CHUCTEME METAJLI-PACTBOP €0 COJM. YCTPOWCTBO M NPUHLUI JEHCTBUSA
MEPBUYHOTO rajbBaHUYECKOI0 ieMeHTa Jlanuens-Axkoou.

53. OTHOCHUTENBHBIN 3JIEKTPOJAHBIM MOTeHUHaN. Boxopoassiii snexktpon. CraHAapTHBINA
AJIEKTPOJIHBIN MOTeHIMal. P cTaHIapTHBIX 3JEKTPOAHBIX MOTeHIManoB A nap Me/Men+ (psn
HaNpsDKEHUN) W BBIBOABI M3 HEro. IIprMeHeHMe CTaHJapTHBIX JJIEKTPOIHBIX MOTEHIUAJIOB IS
orpezeNeHus: BO3MOKHOCTH MTPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH.

54. Teopuss CTpOEHMsSI KOMIUIEKCHBIX COEIMHEHHH. XapakTep XHUMHYECKOH CBSI3U B
KOMIUIEKCHBIX COeAMHEHMsIX. LleHTpanbHbIil aTOM, JIMraHabl, KOOpAUHALMOHHOE Yuciio. [Ipumepsl
peaxkuuii MoJy4YeHUs] KOMIUIEKCHBIX COEIMHEHUM.

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

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

QaxympTeT XUMHYECKOM TeXHOIOTHN U Onotexnonorud, Kadenpa «XumbroTex»
Hucuunnuza « XuMus»

Oo6pazoBatenpras nporpamma: 20.03.01 Texaochepnas 6e30macHOCTh

Kypc 1, cemectp 1

9K3AMEHAILIMOHHBIN BIIET Ne 16.

Bomnpoc 1. B paBHBIX 00beMax pa3TUYHBIX ra30B MPH OAMHAKOBBIX YCIOBHAX COACPKUTCS OAWHAKOBOE
YHCIIO MOJIEKYI.

1) 3aKoH POCTHIX OOBEMHBIX OTHOIICHHUH,

2) 3akoH ABorazpo,

3) 3aK0oH IOCTOSIHCTBA COCTARA,

4) 3aK0H MPOCTHIX KPATHBIX OTHOIICHHH,

5) 3aK0oH 3KBHUBAJICHTOB.

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

2) Atom,

3) DKBUBAJICHT,

4) Monp,

5) Homn.

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

2) 6s%p?,

3) 5d*6s?,

4) 4d*55%,

5) 4d°5s!.

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

Dn, [

)1, my;

3) n, my;

4) my, my;

5) 1, ms.

Bompoc 5. ®opmy Terpasipa UMEET MOJEKYIA. ..

1) PCl3,

2) CoHa,

3) H3POq,

4) HC],

5) SFé.

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

2) H-Br —» H-Cl - H-I,

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

4) H-Cl - H-Br —» H-I,

5) H-I - H-Br — H-Cl.

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

2) KOBaJIeHTHasl MOJIsIpHasl,

3) BogopoaHasi,
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4) Metannueckas,

5) noHHas.

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

2) yBenuuures B 9 pas,

3) ymenbmmuTes B 3 pasa,

4) ymeHbuTcs B 9 pas,

5) He U3MECHHUTCHI.

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

1) a) BripaBo, 0) BIIpago;

2) a) BIIEBO, 0) BIICBO;

3) a) He cMecTHTCS, 0) BIIPaBO;

4) a) BneBo, 0) BIIpago;

5) a) He cMecTuUTCH, 0) BIIEBO.

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

1) MmaccoBas mos,

2) MoJiApHast KOHIEHTpaIHs,

3) HOpMalTbHAsI KOHIICHTpAIus,

4) MonsITbHAsT KOHIIEHTPAITHS,

5) MonbHAS TOJ.

Bompoc 11. Kakas U3 npejioKeHHbIX peakinii He UAET 10 KoHIa. [IpuBeanTe HOHHBIE ypaBHEHUSI PEaKITUil.
1) Fe(OH),Cl + NaOH = Fe(OH); + NaCl,

2) Cr(OH)3 + 3KOH = Ks3[Cr(OH)¢],

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

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

5) Ca(NOs3), + 2HCI1 = CaCl, + 2HNO:s.

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

2) xucnas cpena, pH = 4,52;

3) menounHas cpena, pH = 4,52;

4) menounas cpexa, pH = 9,52;

5) HeritpanibHas cpena, pH = 4,5.

Bompoc 13. Kakas conpb nmoaBepraeTcst THAPOIN3Y, KaKasi cpelia B pacTBOPE 3TOM COu?

1) Na,SOg, kucnas;

2) NaxSOs, menoyHas;

3) Na,SO3, kucnas;

4) NaxSOy4, menounas;

5) BaSOg, kucnas.

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

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bompoc 15. B xakoii cTpoke 1oJ| TyHKTOM a) IPUBEJICH METaJLI, PACTBOPSIFOIIUIACS B COJITHOM KHCIIOTE, a
01 MyHKTOM b) B pacTBOpe rupokcuaa Hatpusi? OTBET HOATBEPIUTE YPABHCHUSMH PEaKIUi.

1) a) Fe, b) Al

2) a) Cu, b) Fe;

3)a) Al,b) Cu;

4) a) Ag, b) Al;

5) a) Fe, b)Ag.

Bompoc 16. PaccraBbre K03()PUIMEHTHI 37IEKTPOHHO-HOHHBIM METOJIOM, YKOKUTE UX CyMMY B YPaBHEHUU:
KMnO4 + HNO; + H,SO4=MnSO4+HNO;+KSO4+H,0

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

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

2) KUCIIOTHBIMH, BOCCTAHOBUTEIHHBIMH;

3) KUCIIOTHBIMH, OKHCIIUTEILHBIMHY;

4) OCHOBHBIMHU, BOCCTAHOBUTEIBLHBIMH.

5) am()oTepHBIMHU, OKUCIUTEIHHBIMH U BOCCTAHOBUTEIHHBIMH.

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

1) K4[Fe(CN)s],

2) [Cu(NH3)4]SOs4,

3) Ku[Pb(OH)4],

4) Naz[Co(NO2)s],

5) Ko[Hgla].

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

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

1. [TaiiTe onpeneneHne CKOpPOCTH XUMUYECKON PEaKIUU.

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

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

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

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

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

7. [laiite onpeneneHuss o0OpaTUMON XUMHUYECKON Peakui U XUMUYECKOI'O PABHOBECHS.

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

9. Jaiite QopmymupoBky mnpuniuna Jle-lllatense. IlpuBeaute mnpumep oOpaTuUMOi
XUMHYECKON peakliu, OObSICHUTE, KAK MHTEHCUBHOCTh PA3NIUYHBIX MTAPaMETPOB MOKET BIMSTH Ha
CMELIECHUE PABHOBECUS PEAKIIMH.

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

11. Chopmynupyiite npaBuno ¢a3. PaccMmoTpute MOHO-, M- U WHBApUAHTHBIE CUCTEMbI Ha
MpUMepe Auarpammbl cocTossHUs BoAbl. llonb3ysack ypaBHenueM Kianeitpona-Kiaysmyca, Ha
npUMepe 3TOM JuarpaMMbl pacCMOTpPUTE 3aBHCHUMOCTb TeMIeparypbl (a3oBoro mepexoga OT
JIABJICHUS.

12. Yto Takoe TEpMUYECKUN aHAIM3, 17151 4YeT0 OH NpuMeHsieTcsi? Kak o KpuBbIM OXJIaKIEHUS
CTPOAT IUarpaMmbl COCTOSIHUSA?
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3aganue 1. CocTtaBbTe NOTHBIC JIEKTPOHHBIE POPMYIIBI U TpadudecKue POpMYJIbI

BAJIEHTHOTO CJIOS 3JIEMEHTOB d-ceMelicTBa:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- BBITIOJTHEHBI TPU KOHTPOJIBHBIX PA0OTHI HA OIICHKY HE HUXKE «YIOBJICTBOPUTEIILHOY.
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