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1. Ileaun ocBOeHHUS TUCUMILJIMHBI.

esu 1 3202494 AU CHUILIHHBI

K 0CHOBHBIM 1eJIsIM OCBOCHUS JUCITUILINHBI «XUMUS CIAEAYEeT OTHECTH:

— (hopMHUpOBaHNE HABBIKOB COBPEMEHHOI'0 XUMHUUECKOTO MBITIIICHUS;

— (hopMUpOBaHKE HABBIKOB MCIOJIb30BAHUS XUMUYECKUX 3HAHUNW U YMEHHM B IIPaKTH-
YECKOH JICATCIbHOCTH;

— BOCITUTaHUE Y CTYJICHTOB XUMUYECKON KYJIbTYphI, KOTOpast BKJIFOUAET B CeOsI BhIpa-
OO0TKY MpEeACTaBICHUI O POJIM U MECTEe XMMHUU B COBPEMEHHOM MHpPE, MMOTPEOHOCTH
KPUTUYECKHA OCMBICIIUBATH M HCIIOIB30BATh JIJIS1 TIOTIOJTHEHUST CBOMX 3HAHUN aHATUTH-
YeCKyIo HH(pOpMaIuio;

— (hopMupoBaHHE €CTECTBEHHOHAYYHBIX MPEICTABICHUHN O BEMIECTBAX U XUMHUUYECKHUX
MpoIIeccax B MPUPOJIE, TEXHUKE, IPOU3BOJICTBE MAaTEPHUATIOB M 000Dy T0BAHUS JIJIS TTPO-
MBIITUICHHOCTH.

K ocHOBHBIM 3a1auaM OCBOCHUS JUCIMUIUTMHBI « XUMUSD» CJIETYeT OTHECTH:

- OCBOCHHE OCHOB METOJIOJIOTMH HAyYHOT'O 3HAHMUS O XUMHH M METO/IaX XUMHUUECKUX
HCCIEI0BaHUM;

— OCBOCHHE TEOPETHYECKUX IMPECTABICHUHN, COCTABIIONTUX (DYHIAMEHT BCEX XUMHU-
YECKUX 3HAHUM U CBOMCTB 3JIEMEHTOB M 00OpPa30BaHHBIMU MMM MPOCTHIX M CIIOKHBIX
OpPTaHUYECKUX M HEOPTAaHUYECKHUX BEIIECTB;

— U3yYCHHE MEXaHN3Ma MPOIIECCOB U YCIOBUN UX MPOBEACHUS B PUPOJIC U HA TTPOU3-
BOJICTBE (OCHOBBI XUMUYECKON TEPMOINHAMUKH, KHHETUKH, PABHOBECHS, DIICKTPOXH-
MUYECKHE MPOLIECCHI);

— OCYIIECTBIICHHE HEOOXOIUMBIX PAaCUETOB, CBA3AHHBIX C TIPUTOTOBIICHUEM PACTBOPOB
Y aHAJIM30M BEIIECTB;

2. Mecto nucuuninnbl B cTpykrype OOII

Jucuumiraa « XuMus» OTHOCUTCS K YUCTY TPO(PECCUOHATIBHBIX YUEOHBIX JUCIUTLIINH
0a30BOM YacTy MPOTrpaMMbl OakajaBpa.

JucrumninHa « XUMHEs B3aUMOCBS3aHa JIOTHYECKU U COJIEPIKATETbHO-METOIUYECKH
CO CIIEIYIOIIUMU AUCHUITMHAMH U nipakTukamMu OOIT:

- be30macHOCTh KU3HEIEATEIbHOCTH;

— Marepuanoseaenue u TKM;

- [IpomblieHHAS SKOJIOTUS;
—JKoJyornueckas 6€30mMacHOCTh MPOU3BOICTB.

3. TpeGoBanus Kk pe3yjibTaTaM OCBOEHMS AUCIHUIINHBI

B pPE3YIbTATC OCBOCHUS NJUCHUIIIMHBI CTYACHT JOJIKCH!
3HATb.

OCHOBBI MCTOJ0JIOTMHX HAYYHOI'O 3HAHUA O XUMHWHU U MCTOAAX XUMHYCCKHNX HCCICAOBA-

HUM;

3HATb OCHOBHBIC MCTO/JAbI U ITPUHIMUIIBI IIOUCKA U Knaccn(bm(aunn I/IHq)OpMaI_[I/II/I 0 XUMHUH U
METOdaX XUMHUYCCKHUX HCCHCﬂOBaHHﬁ;



yMeTh:
® aJIeKBaTHO BOCIIPUHUMATh HHPOPMAITUIO O XMMHUU U METOJIaX XMMHUYECKUX HCCIIEIO-
BaHMUM;
® yMeTb HaXOJUTh, KIACCHU(PUIIMPOBATH U OLICHUBATHh HAMJACHHYIO O XMMHHU U METOJIaX
XUMUYECKUX HCCIIEIOBAaHUM, a TaK K€ UCMOJIb30BATh €€ JIJISl MPAKTUYECKOM JesATelNb-
HOCTH;
® BEBISBIATH CYIIIHOCTh XMMHYECKUX MPOOJIEM, BOZHUKAIONIUX B X0€ MPOoheCcCHOHATb-
HOM JIEATEIbHOCTH, MPUMEHSTH JIJI1 UX PELICHUSI U3BECTHBIC METOAbI SKCIIEPUMEHTAb-
HBIX XUMHYECKHUX HCCJIEJOBaHUI
BJaJleTh:
® HaBBLIKAMM ITOCTAHOBKM IIEJIM B XUMHYECKHUX HCCIICIOBAHUS;
® METOJIaMH CaMOOPTaHU3allMU U CaMOOOpa30BaHUs B 00JIaCTH XUMUHU;

® HaBBIKAMH BBIPAOOTKH MOTHBAIIUHU K BBIITOJIHCHHIO TIPO()ECCHOHATBHOM JIeATEeIbHO-
CTH, K PEIICHUIO 3HAYMMBIX IIPOOJIEM, CBI3aHHBIX C MPOTCKAIOIIUMHA XUMUYCCKUMHU
IIPOIECCaMHU

® MCTOJIUKAMU MPOBEIACHUS SKCIICPUMEHTAIBHBIX XHMHUSCKHUX MCCIICIOBAHNN

4. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs 110 AUCHUILIHHE (MOAYJIIO0),
COOTHECEHHBIE C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00Pa30BaTeIbLHOM MPOo-
rpaMMBbl.

B pesynbTaTe 0cBOCHMS JUCHUIUIUHBI (MOYJIA) Y O0ydarouuxcs GopMHUPYIOTCS Clie-
TYIOIIHE KOMIETCHITMN B JTOJDKHBI OBITh TOCTUTHYTHI CIICIYIOIIUE Pe3yabTaThl 00yUeHUS
Kak dTan (OpMHUPOBAHUS COOTBETCTBYIOIINX KOMITCTCHIIHINA:

B pesyabTare ocBoe-
HUs1 00pa30BaTeIbHOI

Kon xomme- Ilepedyens nuIaHNpPyeMbIX pPe3yJIbTATOB 00y-
NporpaMmsbl 00y4aro-
TeHIMH . YeHUd M0 AUCHUILIMHE
HMiica A0JKeH 00J1a-
IaTh
OIIK-1 CIOCOOHOCTH MCIOIB30- | 3HATh:
BaTb OCHOBHBIC 3aKOHBI e 3HATH 0a30BBbIE OCHOBBI XUMUHU U OCHOB-
€CTeCTBEHHOHAYYHBIX

HbIE€ METO/IbI TPOBEACHUS XUMHUECKUX
JUCIIUILIMH B Ipodeccu-

o HCCIEeOBaHUN
OHAJILHOU IeSATEIBHO-
CTH, HpI/IMeHSITB METOABI YMeTI).
MaTeMaTHUeCcKOro aHa- ® BBIABIMATH CYIIHOCTh XMUMHUYECKUX MPO-
JIN3a U MaTeMaTuyde- 0JieM, BOSHHKAIOIINUX B X0J1e TPodecCHoHalb-

CKOr'0 (KOMITBIOTEPHOTO) | Hoij JIESITETbHOCTH, TIPUMEHSITh [T UX perie-
MOJIETTUPOBAHHUS, TEOPE-

TUYCCKOT'O U 3KCIICPU-
MCECHTAJIBHOT'O UCCJICI0-
BaHUA

HUSA U3BECTHBIC METOAbI OKCIICPUMECHTAJIbHBIX
XUMHYCCKHUX I/ICCJ'IeI[OBaHI/Iﬁ
BJAaJA€Th:




¢ MCTOAUWKAMH IIPOBCACHUA SKCIICPUMCEH-
TaJbHBIX XUMHNYCCKHUX I/ICCJ'Ie,Z[OBaHI/Iﬁ

4. CTpyKTYypa M cofepKaHue I CUUILIHHBI.

OO6m1ast TPy1I0€MKOCTh JUCHUIIIMHBI COCTABIISCT 3 3a4€THBIX euHUIIbI, T.€. 108 aka-
JIeMUYecKrX vaca (13 Hux 88 uaca — caMocTosiTeNIbHas paboTa CTyICHTOB).
Paznensl quctummInHbl « XUMES U3Y9ar0TCs Ha TIEPBOM Kypce.
Jlexnun — 8 yacoB, MPaKTHYECKUX 3aHATHH — 4 9acoB, TJaAOOPATOPHBIX padoOT — 8 4acos,
dbopMa MPOMEKYTOTHOTO KOHTPOJIS — 3a4eT M IK3aMEH.
CTpykTypa U coAaep’KaHue TUCIHUILTAHBI « XUMUSD» TI0 CPOKaM B BUIaM PabOThI OTPaKCHBI
B IIPHJIOKECHUU.

Conep:xanue pa3aesioB IUMCHUINIAHBI

OcCHOBHBIC IOHATHUSA M 3aKOHbI XUMHMH

Xumusl Kak NMpPEeIMET ecTecTBO3HaHus. [IpenMer Xxumum M €ro CBsA3b C APYTMMH
HayKamMu. 3HaUEHUE XUMUU B U3yYEHUU NPUPOJbI. XUMUSA U OXpaHA OKPYKAIOIIEN CPEBI.
OcHOBHBIE pa3zeiabl XUMUHU U METOIbI UX U3ydeHHsI. OCHOBHBIE MOHATHS XUMUU: aTOM, MO-
JIeKyJla, XUMUYECKUN JJIEMEHT, DKBUBAJIEHT, MOJIb, MOJISIPHAsL MAcCa, KJIacChl HEOPraHUye-
CKHX coequHeHni. OCHOBHBIE 3aKOHBI XMMHUHN: 3aKOH COXPAHEHUsI MACChl U SHEPTUH, 3aKOH
IIOCTOSIHCTBA COCTAaBa, 3aKOH 3KBUBAJIEHTOB U 3aKOH ABOTraapo.

Crpoenue aTtoma

Bo3HuKHOBEHUE U pa3BUTHE MTPOOJIEMbI CTPOEHUS aToMa. SnepHas MOJeb

atoma 1o 3. Pesepdopay. CoctaB aTOMHBIX siA€p, TPOTOHHO-HEUTPOHHASI TEOPUS
J.J. Urnarenko u E.H. I'anona. 3otomnsl. CTpoeHHE JIEKTPOHHBIX 0005109eK aTOMOB. Oc-
HOBHbIE noctynatel H. bopa. KopnycKysipHO-BOJIHOBOM 1yanu3M 3J1€KTPOHOB. OCHOBHBIE
IIOJIOKEHUSI KBAHTOBOM XUMHUHU. KBaHTOBBIE UncCila, YHEPTETUYECKUE YPOBHU, MTOAYPOBHH,
aTomHble opOutanu. Kondurypauus 31eKTpoHHBIX OpOUTaseil B MpOCTpaHCTBeE: s, p, d, f —
opourtanu. EMkocTs ypoBHeii 1 notypoBHei. Pacnipesienenye 21eKTpOHOB B aTOMe, ITPHH-
[UI HAUMEHbIIIEH SJHEPTuH, paBuiIo KieukoBcKoro. 3anoiHeHrue opouTanei aIeKTpoHaMu
B peaIbHBbIX aroMax, npuHuun Ilaynu, npasuiio I'yaaa. XapakTtepucTuka 3JIEMEHTOB UC-
XOJisl U3 CTPOECHUS UX aTOMOB.

Iepuoanuyeckuii 3aK0H



[lepnonnueckuit 3axkoH [[.M1. MenneneeBa - OCHOBHOM 3aKOH XMMUU, €70 COBPEMEH-
Has hopmyinupoBka. [lepuoanueckas cucrema xumuueckux sinementoB .M. Menpaeneena
Kak rpaduueckoe n300pakeHHe MePUOJNIECKOro 3aK0Ha, KaK KiacCU(pUKaIUs aTOMOB I10
CTPOCHHIO UX AJIEKTPOHHBIX 000J104eK. [ pymIibl, meproabl U ceMencTBa s, p, d, f — aneMen-
TOB. MeTajlibl U HEMETAIUIbI, UX MOJIOKEHUE B IEpUoanuecKoit cucteme. OCHOBHBIE CBOM-
CTBa 3JIEMEHTOB — aTOMHBIA PAJINyC, SHEPTUS MOHU3ALNU, CPOJICTBO K JJIEKTPOHY U JJICK-
TPOOTPULIATENBHOCTh, BO3MOYKHBIE M TUIIMYHBIE COCTOSIHUS OKHCJIEHUS, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB. VI3MEHEHNHE CBOMCTB 3JIEMEHTOB B MEPUOAAX U
rpymmax. O0meHayqHoe 3HaYeHUE MEPUOJIMUECKOTO 3aKOHA M MEPUOIUYECKON CHCTEMBI
J.1. Menneneena.

XuMHYeCKas CBA3b U CTPOCHHUE MOJICKY.JI

XUMHUYECKAsT CBSI3b M BAJEHTHOCTh. METOJl BAJICHTHBIX CBA3€U W MOJIEKYJISPHBIX
opOutasneii. OCHOBHbBIC BBl XWMHYECKOM CBS3W: KOBAJICHTHas, METaJJIMYecKasi, UOH-
Hasi, BojopoaHas. [Ipupona cBa3u. Kpucramnmueckre BemecTsa ¢ MOHHOW PEMIETKOM, UX
cBoricTBa. KoBasieHTHas CBsA3b, €€ MpUpoja U MexaHu3M oOpaszoBaHusa. CriocoObl u300pa-
YKCHUSI KOBAJICHTHBIX CBSI3€M, CBOMCTBA KOBAJICHTHBIX CBA3CU: JJIMHA, SHEPIHUsl, HACHIIICH-
HOCTb, HAIIPABJICHHOCTD. [0JIIpHOCTh MOJIEKYJI, TUITOJIBLHBIA MOMEHT. [loHsATHE O THOPH K-
3aI[My aTOMHBIX OpOUTaJIel. O U T — CBsI3U. Pa3HOBUIHOCTH KOBAJICHTHOM CBSI3U — HETOJISIP-
Hasl, TOJIsIpHAsi, TIOHOPHO-aKIeNTOpHast. MeTainueckas CBsI3b, €€ 0COOEHHOCTH, OCHOBHbBIE
TUMUYHBIE CBOMCTBA METAJUIOB. ATPEraTHOE COCTOSHUE BEMIECTBA. XUMHUUYECKOE CTPOEHUE
TBEpIOrO Tesna. AMOppHOE U KpUCTaUTMUEeCKoe cocTosinue BemectBa. Kpucrtamibl. Kpu-
CTAUUIMYECKUE PEICTKH. XUMHUYECKas CBSI3b B TBEPBIX TeJIaX. XUMHUUYECKasl CBSI3b B MOJY-
MIPOBOJHUKAX U JUAJICKTPUKAX. PeaibHbIC KPUCTAILIIBI.

XuMH4YecKas TepMOAUHAMHUKA

duznyeckas CyHIHOCTb AHEpPreThdeckux 3(P(EeKTOB XMMHUUYECKHX peakuuid. BHyT-
PEHHSII DHEPrus W DHTAIBIUS 00pa30BaHUS XHMHUYECKUX COEIMHEHHU. TepMoXumus.
IlepBoe Hauamo TEPMOAMHAMUKH, €r0 3HaueHWE W npumeHeHue. 3akoH [.U. T'ecca,
CIIEICTBUSL U3 HEro, IPUMEHEHUE IJIi PacueTOB TEIIOBBIX dPPEKTOB XUMUYECKUX pe-
akimii. TermoTel oOpa3oBaHMsI W TEIUIOTHl CrOpaHUsS XUMHUYECKHUX BeliecTB. Bropoe
HayaJo TEPMOJMHAMHKH. DHTPONUS M €€ M3MEHEHHE B XMMHUYECKUX MpOLEccax. JHEp-
rusi ['u66ca. YcimoBue caMOMpPOM3BOJIBHOTO MPOTEKAHUS XMMHYECKUX peakmuil. Tepmo-
XUMHAYECKUE PACUETHI.

XumMnyeckass KHHETHKA

CKOpOCTh XMMHMUYECKUX pPEaKIHMi U €€ 3aBUCUMOCTh OT KOHIEHTpPAllMd U TEeMIIe-
patypsl. 3akoH peictByroumx Macc K. ['ynpnGepra u I1. Baare. Koncranra ckopoctu
XUMUYECKOH peaknuw, ee puzndeckuii cMbici. 3akoH Baut-I'odda. Dneprus akrusauu.



Bimsinue katanu3aTopoB Ha CKOPOCTh XMMHUYECKMX pEakUMi. |'OMOTeHHBIM M TeTepOo-
TeHHBIA KaTain3. MexaHu3M JeWCTBUS KaTalu3aTOPOB B TOMOI'€HHOM U I'€TEPOr€HHOM
Katanuzax. THruOuTopsl 1 mpoMoTOpsl B KaTtanuse. [loHATHE O LIENHBIX peakuusx rope-
HUS ToruMBa. OOpPaTUMOCTh XMMHYECKHX peakluid. XMMHUYECKOE PAaBHOBECHUE B TOMOTEH-
HBIX U FeTeporeHHbIx cucremMax. CoCTOSsHHE JMHAMUYECKOTO XHMHYECKOTO PaBHOBECHS,
YCIOBUSL U IIPU3HAKA PABHOBECHOTO COCTOsiHMA. KOHCTaHTa XMMHUYECKOr0 paBHOBECH,
€€ poJb B OILICHKE HANPABICHHOCTH XMMUYECKHUX peakiuil. CMelleHrne paBHOBECUS MPU
VM3MEHEHHMU KOHIIEHTPALMU PEArnpyIOINX BEUIECTB, TEMIIEPATYpbl U AaBieHus. [IpuHimn
JIe - Hlatense. Posb npencTaBieHnii 0 XMMUYECKOM PAaBHOBECHH B IOHUMAHUU U OLIEHKE
XUMHUYECKUX U OHMOJOTMYECKHX IPOIIECCOB.

Teopusi pacTBopos

OOmue cBeneHust 0 pacTBopax. Turbl pacTBOpoB. BogHble 1 HEBOAHBIE PACTBOPBI.
DHepreTuka npouecca pacTBopeHus. PacTBOpUMOCTD BEIECTB. 3aBUCUMOCTD PACTBOPUMO-
CTH OT IIPUPOJBI U CBOMCTB PACTBOPUTEISI U PACTBOPEHHOTO BemiecTBa. DU3nyeckas u Xu-
MUYECKas Teopust pacTBOpoB. OCHOBHBIE MOJIOKEHUS THAPATHOW Teopun pactBopos .M.
MenneneeBa. neanbHble U HeUeanbHbIE paCTBOPBL. 3aKOHBI HCAIbHBIX pacTBOPOB Payiis
u Bant-T'odda. Kunenue u 3amep3anue pacrBopos. [lonstue 00 aHTUPpU3ax NpUMEHEHNE
uX B TexHUKe. KOHIEHTpalus pacTBOPOB, pa3audHbIE CIIOCOOBI €€ BhIpaXKEHUs. XapaKrep-
HBIE CBOMCTBA PACTBOPOB. 3HAYEHHUE PACTBOPOB B IIPUPOJAE, XUMHH, CEIILCKOM XO3MCTBE U
TEXHUKE.

PacTBOpBI 2J1EKTPOJINTOB

Teopust BAEKTPOTUTHYECKON AUCCOLMAIIMA, MPUYUHBI JUccounanuu. [ maparanus
(conbBatanusi) noHOB. CTeNeHb U KOHCTAHTA AUCCOIUAIMH, €€ 3aBUCUMOCTh OT KOHIICH-
Tpanuu. 3akoH pa3BeacHuss OctBanbaa. CUIIbHBIC U ClaOble AJEKTPOIUTHI. AM(POTEPHBIC
ANEKTpOaUThl. VIOHHBIE ypaBHEHUS pPEaKlMii, UX MOJIHAS U KpaTKas 3amuck. Jluccouuanus
Bobl. MloHHOE mpowu3sBesieHrne BoJbl. Bogopoausiii nokaszatens (pH), ero omnpenenenue.
DKcnepuMeHTalabHoe onpeaeneHue pH BOIHBIX pacTBOPOB, pOJib MHAMKATOPOB. I mapou3
coiied. ['maponuTryeckast KUCIOTHOCTh U MENOYHOCTh. bydepnrie pactBopsl. PaBHOBecHs
B CHUCTEMaxX pacTBOp-ocaaok. IIpousBeneHne pacTBOPUMOCTHU. Y CJIOBUS BBIMAJACHUS OCa/I-
KOB.

X¥MHA METAJJIOB

Ponp MeTamioB Kak OCHOBHBIX KOHCTPYKIIMOHHBIX MaTepuasioB. O011as XxapakTepu-
CTHKa METAJUIOB, NX (hU3NYECKUE CBOMCTBA. 3aBUCUMOCTh CBOMCTB METAJNIOB OT WX IOJIO-
xeHus B nepuoandeckout cucrteme Jl. 1. Menaeneesa BHyTpeHHEe CTpOCHHE METAJIOB.
XHMMHUYECKHUE CBOMCTBA METALI0B. MeTalNIMYeCKUE CIJIaBbl.



OKHuCINTETIBHO-BOCCTAHOBUTEIbHBIC PeaKIUun

CreneHb OKHUCIICHMSI 2JIEMEHTa B COCAMHEHUM W MpaBWiIa €€ HaxoxjaeHus. Okuc-
JIUTEJIbHO-BOCCTAHOBUTENBHBIC PEAKIIMM KaK MPOILIECCHI MEPEHOCa 3JIEKTPOHOB U U3MEHE-
HUSI CTETICHEW OKMCJICHUS DJIEMEHTOB. MeTO/Ibl COCTaBIICHUS YPAaBHEHUN OKUCIUTEIHLHO-
BOCCTAHOBUTEIBHBIX peakiuii. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN 3KBUBAJICHT. BaxkHeii-
1IME OKUCIIUTENIN U BOCCTAHOBUTENU. OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B TTOY-
BaX, NPUPOJIHBIX BOJAX U BOAOEMAX, TEXHUKE U JIEKTPOXUMHUYECKUX MPOLIECCAX.

DJIEKTPOXMMHYECKHE MPOLECChI

["anbBaHMYecKue JIEMEHTHI U AeKTpoian3. Knaccupukaus 3IeKTpOXUMUYECKUX
npoueccoB. [loHsaTHe 00 37eKTpojax M 3JIEKTPOJAHBIX NoTeHuuanax. CTaHAapTHBIA BO-
JIOPOJHBIN JICKTPOJ ¥ BOJIOPOAHASA IIKaJa MOTEHUHUAIOB. Y paBHeHnue Hepuera. [lotenuu-
aJbl METAUINYECKUX, Ta30BbIX M OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX 3JIEKTPOIOB. I ayb-
BaHU4eckue deMeHThl. DJ{C 1 e€ n3MepeHne. DNEKTPOXUMUYECKAST U KOHIIEHTPALMOHHAs
MOJSAPU3ALUS. DIEKTPOXUMHUYECKHE IPOLECCH B SHEPIr€TUKE W MAIIMHOCTPOCHUU. XH-
MUYECKHE HCTOYHUKH 3JIEKTPUYECKOrO TOKA. DJIEKTPOJIU3 PACIUIABOB M PACTBOPOB. DJIEK-
TPOJIU3 C PACTBOPUMBIMH U HEPACTBOPUMBIMH aHOIaMH. BbIxos 1o Toky. 3akoHbl Papanest.
[IpakTHueckoe MPUMEHEHUE FIEKTPONIN3a: OTYyUYEHHUE METAJIIOB, AJIEKTPOXUMUYECKas 00-
paboTKa METAJLJIOB U CIJIABOB, HAHECEHUE TaJIbBAHOIOKPBITUH.

Koppo3us meraiios

OcCHOBHBIE BUJIBI KOPPO3UH. XUMHUUECKAst KOPPO3HUs. DIEKTPOXUMHUUECKAs KOPPO3USL.
Koppo3sus o aeiictBruem O1yK1at0IIHUX TOKOB (3JEKTpoKoppo3ust). DakTopskl, BIUSIONINE
Ha UHTEHCHUBHOCTb KOPPO3UM METAJIIOB. METOIbI 3a1IMThI OT KOPPO3HUM: 3aLIUTHBIE IIOKPbI-
TS, DJICKTPOXUMHUYECKAsl 3AILNUTA, JIETUPOBAHUE METAIIIOB. MI3MEHEHNEe CBOMCTB KOPPO3HU-
OHHOU cpenbl. UTHrHOUTOpHl KOPPO3UH.

Oprannyeckue ¥ BLICOKOMOJIEKYJISIPHbIE COeIUHECHUS

Crpoenue, knaccuduKalms U CBOMCTBA OPTaHMYECKUX COCAMHEHUM. XUMUS MOJIHU-
MEpOB, MPUMEHSEMBIX B JIEKTPOTEXHUKE, SHEPIE€TUKE U MAIIMHOCTPOEHUU. 3aBUCUMOCTD
CBOWVCTB ITOJIMMEPOB OT COCTABA U CTPYKTYPhI. XUMUS MTOTUMEPHBIX KOHCTPYKIIMOHHBIX Ma-
TepuayoB. [lonrMepHbIe MOKPBITUS U KJIEH. XUMHS TOJIMMEPHBIX JUAIEKTPUKOB U IPOBO/I-
HUKOB.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.
Metoauka npenojiaBaHusl JTUCHUIUIMHBI « XUMUS» U pean3alusl KOMIIETEHTHOCT-
HOI'O MOAXO0Ja B U3JI0’KEHUU U BOCIPUATUU MaTepuaia MpeaycMaTpUBAET UCIOIb30BaHUE



CJIEYIOIINUX aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEAECHUS TPYIIOBBIX, HHIUBUIYaJIb-
HBIX, ayJUTOPHBIX 3aHATHI B COYETAHUU C BHEAYJUTOPHOM paboToii ¢ 1enbio hopMupoBa-
HUSI U Pa3BUTHUS TPOPECCUOHATBHBIX HABBIKOB 00yYaIOMINXCSI:
— MO/ATOTOBKA K MPAKTUYECKUM 3aHATHSM,;
- BBIIIOJIHEHHE JTAOOPATOPHBIX PadoT;
— BBINIOJIHEHUE KOHTPOJIbHBIX 33JJaHUI MO AUCIUILINHE,
— OpraHu3alys U IPOBEJCHHUE TEKYIIET0 KOHTPOJIS 3HAHUI CTyAeHTOB B (hopme OiaH-
KOBOTO TE€CTUPOBAHUSL.
6. OnleHoYHbBIE cPeCTBA /Il TEKYIero KOHTPOJISl yCIeBaeMOCTH, IIPOMEKYTOYHOI
aTTeCTAIlMU [0 HTOraM OCBOEHHS AUCHUILUINHBI U Y4eOHO-MeTou4ecKoe odecrneye-
HHE CAMOCTOSAITEJbHOMH PadoThI CTYJACHTOB.

B mpouecce oOydyeHHs] UCTIONB3YIOTCA CIEAYIOLIME OLIEHOYHbIE (POPMBI CaMOCTOSI-
TEIbHOU pabOTHI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILIErO0 KOHTPOJIA YCIEBAEMOCTU U
MIPOMEKYTOUHBIX aTTECTALlUMI:

OneHo4YHbIE CPEeACTBA TEKYLIETO KOHTPOJI YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE
BOMPOCHI U 33/1aHUA B (opMe OTaHKOBOTO U (HJIM ) KOMIIBIOTEPHOTO TECTUPOBAHMUSL, 1J1s1 KOH-
TPOJIsl OCBOCHMSI 00YUAIOIIUMHUCS Pa3/IeIoB AUCIUILINHBI.

OOpa3ipl TECTOBBIX 3a/1aHU, KOHTPOJIbHBIX BOMPOCOB M 33JaHUIl Jisi TPOBEICHHUS
TEKYIIEro KOHTPOJIsl, OMJIETOB IS 3a4€Ta, SK3aMEHALMOHHBIX OMJIETOB, TPUBEACHBI B MPU-
JIO’KCHUH.

6.1. ®oH/ OLIEHOYHBIX CPEACTB IJIS POBeIeHUS MPOMEKYTOYHOM ATTeCTANNH 00y4a-
HIIMXCH N0 JUCHUILUTHHE (MOIYJIIO0).

6.1.1. Ilepedyennr KOMIIETEHITUM ¢ YKa3aHUEM ITanoB UX (OPMUPOBAHUSI B IIPOIIECCE OCBOE-
HUS 00pa30BaTEIHLHOM MPOrPaMMBI.
B pesynbrare ocBOSHUS TUCIUTLTUHBI (MOIYIIs) GOPMUPYIOTCS CIEAYIONINE KOMITETCHITUN:

Kox xomme- | B pe3yabTare ocBoeHUs1 00pa3oBaTe/ibHOI MPOrpaMMbl 00y4arouuiicst
TeHIUH H0JIKeH 00J1a1aTh

OIIK-1 CIIOCOOHOCTH MCIIOJIE30BAaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHbIX JUC-
OUITIJIMH B HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTH, IPUMCHATH MCTOJbBI MaTCMa-
THYCCKOI'O aHaJIMn3a U MaTeMaTH4CCKOI'O (KOMHLIOTepHOFO) MOZACIINPOBA-
HUSA, TCOPETUUCCKOI'O U SKCIIEPUMECHTAJIBHOI'O UCCIICAOBAHU A




B nporniecce ocBoenus 00pa3zoBaTeIbHOM MPOTPAMMBbI IAHHBIE KOMITETCHIIUH, B TOM YHCIIC
UX OTJICIbHBIC KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAITHO B XOJI€ OCBOCHHS O0YYArOIIMHUCS
JTUCIMILTAH (MOJIYJICH), MPAKTUK B COOTBETCTBUH C YICOHBIM TUTAHOM M KaJICHIAPHBIM I'pa-
¢dbukom yuyeOHOro mporiecca.

6.1.2. Onucanue nmokaszarejeil 4 KpUTepueB OLlCHNBAHUS KOMIIeTeH Ui, popmupye-
MBIX 10 HTOraM OCBOCHHS AMCHUIIUHBI (MOAYJIS1), ONMUCAHME HIKAJ OLleHUBAHUS

[Toka3zaTenem OICHUBAHUS KOMIICTCHIIMHA Ha Pa3JIMYHBIX dTamax uX (HOpMHUPOBAHHMS
SIBJISIETCS TOCTHIKEHHUE OOYUYarOITUMHUCS TUTAHUPYEMBIX PE3yIbTaTOB O0YUYEHHUS MO JTUCIIH-
IMHe (MOYJIIO).

OIIK-1 - ['0TOBHOCTB K CaMOpa3BUTHIO, CAMOPEAIM3ALIH, UCII0JIb30BAHNIO TBOPUECKOTO IOTEH-

HOBBI XUMHHU U
OCHOBHBIE Me-
TOJBI IPOBEE-
HUS XUMHYE-
CKHX MCCIIEH0-
BaHUM

MOJTHOE OTCYT-
CTBUE HJIM HEJIO-
CTaTOYHOE COOT-
BETCTBUE Tpedo-
BaHUSAM 3HAHUU
0a30BbIE OCHOBBI
XUMHHU U OCHOB-
HbIE METOJIBI
MPOBEACHUS XHU-
MHYECKUX HC-
cJIeIOBaHU

HETIOJIHOE COOT-
BETCTBHE TpeOO-
BaHUSIM 3HAHHUHU
0a30BbIE OCHOBBI
XUMHH U OCHOB-
HBI€ METOIbI
MIPOBEJICHUS XU-
MHYECKUX HC-
CJIeJOBaHUN.
Homyckarorcst
3HAYUTEIbHBIC
OLIMOKH, IPOSIB-
JIIeTCS HEJ0CTa-
TOYHOCTH 3Ha-
HUH, 00y4aro-
MU CS UCTIBITHI-
BacT 3HAYUTEb-
HBIC 3aTpy/IHE-
HUS TIPU OTICPHU-

YaCTHYHOE COOT-
BETCTBHUE TpeOO-
BaHUSM 3HAHUH
HOPM KYJbTYpPbI
MBIILJICHUS,
HOpPMBI KpUTHYE-
CKOr0 IOaX04a;
OCHOBEI METOJIO-
JIOTUU HAYIHOTO
3HAHUSA O XUMUH
H METOJaX XH-
MHYECKHUX HC-
ClIeJOBaHUIA.
Honyckarorest
HE3HAYUTCIIbHEIC
OImMOKH, HETOU-
HOCTH, 3aTpy/-
HEHUS.

nuana
Kputepun ouennBanns
IHoka3zaren
2 3 4 5
3HATh: OO6yuarommiics OOyuarommiics | Obyuatomuiics | OOydaromnuiics ae-
0a30BBIC OC- JEMOHCTPHUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET | MOHCTPHPYET IT0JI-

HOE COOTBETCTBHE
TpeOOBaHUSIM 3HA-
HUW HOPM KYJIb-
TYpBI MBIIIICHUS;
HOPMBI KpUTHYE-
CKOT0 MOJIX0/1a;
OCHOBBI METOJI0JIO-
THH HAyYHOTO 3Ha-
HUS O XUMHUH U Me-
TOJIAX XUMUYECKHX
UCCIIEI0BAHUM.
CBoboaHo onepu-
pyeT npuodpeTeH-
HBIMU 3HAHUSMU.




pPOBaHWH 3HAHU-
SAMU

yMeThb:
BBISIBIISAIT
CYIIHOCTh XH-
MUYECKUX
npoOJsieM, BO3-
HUKAOIIUX B
xoJie rpodec-
CHOHAJIbHOU
NeSITeIIbHOCTH,
MIPUMEHSTh
JUTSL UIX perie-
HUS U3BECTHBIC
METO/TbI IKCIIe-

OO0yuarommiics
JIEMOHCTPHPYET
MOJIHOE OTCYT-
CTBUE WU HEJIO-
CTaTOYHOE COOT-
BETCTBUE TPeOO-
BaHUSAM YMEHUU
BBISIBJISITH CYIII-
HOCTh XHMHYE-
CKHX TIpo0JIeM,
BO3HUKAOIIHUX B
xoj1e npodeccu-
OHAJIBLHOM Jesl-

OOyuarommiicst
JEMOHCTPHUPYET
HEMOJIHOE COOT-
BETCTBUE TPeOO-
BaHUSIM YMEHUH
BBISBJISTH CYIII-
HOCTb XHMHYE-
CKHX IpobJeMm,
BO3HUKAIOIINUX B
xoJie mpodeccu-
OHAJILHOM Jesl-
TeJIbHOCTH, MPH-
MEHSTh JJIS UX

OOGyuarommiics
JEMOHCTPHPYET
YaCTUYHOE COOT-
BETCTBUE TpeOO-
BAHUSIM YMEHUI
BBISIBJISITH CYIII-
HOCTb XHMHYeE-
CKHUX IpobIieMm,
BO3HUKAIOIIUX B
xoj1e npodeccu-
OHAJIBHOU Jesi-
TEIbHOCTH, MPHU-
MEHSTh JIJISL UX

OO0yuaromuiicst jie-
MOHCTPHUPYET I0JI-
HOE COOTBETCTBHUE
TpeOOBaHUAM yMe-
HUW BBISBISATH
CYIITHOCTh XHWMH-
YECKUX MPoOJIeM,
BO3HUKAIOIIHUX B
xoj1e podeccuo-
HAJIBHOU JIeATeNb-
HOCTH, IPUMCHSATH
JUISL UX PEIICHUS
U3BECTHBIC METOJIBI

PUMEHTAIBHBIX | TEIbHOCTH, IPU- | PELICHUS U3BECT- | PELICHHS 13- JKCIIEPUMEHTAIIb-
XUMUYECKUX MEHSTh JJIs1 UX HBIE METO/IbI BECTHBIE METOJIbI | HBIX XUMHUYECKUX
UCCIIEIOBAaHUM | peleHusl U3BECT- | SKCIIEpUMEH- JKCIIEPUMEH- UCCJICIOBAaHUM
HBIE METOJIbI OKC- | TAJIbHBIX XUMHU- | TAJIbHBIX XUMHU-
MIePUMEHTAaIb- YECKUX HUCCIIENI0- | YECKUX HCCIE0-
HBIX XUMHUYECKHUX | BAHUM BaHUU
HCCIIEIOBAHUI Homyckarorcst Honyckarores
3HAUYUTEIIbHbIE HE3HAUUTEIbHbIE
OIIMOKHU, MPOSIB- | OMIUOKHU, HETOU-
JSI€TCSA HEOCTa- | HOCTH, 3aTPyA-
TOYHOCTb yMe- HEHUS.
HUIA.
BJIA/IETh: OO6yyvarommiics Ob6yuarommiicss | O0ywarommiics | OOyuaronuiics ne-
METOAMKAMHU JEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET | MOHCTPUPYET MOJ-
HPOBEICHNA IIOJIHOE OTCYT- HETIOJIHOE COOT- | YaCTUYHOE COOT- | HOE COOTBETCTBUE
OKCIICPUMEH- BETCTBHE TpeOO- | BeTcTBUE TpeGOo- | TpeOOBAHMAM Bila-

TaIbHBIX XU-
MHUYCCKUX HUC-
CclIeJOBaHUN

CTBUE HJIM HEJIO-
CTaTOYHOE COOT-
BETCTBHUE TPeOO-
BaHHWAM BJ1aJ1C-
HHUE METOJAUKAMHU
MPOBEACHUS IKC-
MepUMEHTab-
HBIX XUMUYECKHUX
HUCCIIEIOBAaHUN

BAaHMSIM BJIaJie-
HU€ METOANKAMHU
IIPOBEICHUS JKC-
[IEPUMEHTAIIb-
HBIX XUMUYe-
CKMX HCCIIEN0Ba-
Hui. Jlomycka-
FOTCSI 3HAYUTEIb-
HBIE OIIMOKH,
IIPOSIBIISIETCS He-
JIOCTaTOYHOCTh
BIIQJICHUS.

BaHMAM BJIajie-
HHE METOAUKAMH
MIPOBEJICHUS JKC-
MIepUMEHTAIb-
HBIX XUMHYe-
CKHX HCCJIeI0Ba-
HUH.
Homyckarores
HE3HAYHUTEIIbHBIC
OIIMOKH, HETOY-
HOCTH, 3aTpy-
HCHMUSL.

JIEHNE METOIH-
KaMHn HpOBe)IeHI/IH
AKCIIEPUMEHTAIIb-
HBIX XUMHYECKHUX
HCCIICIOBAHUM.




[Toka3zareneM oLleHUBaHMS KOMIIETEHIMI Ha Pa3lWYHBIX 3Tanax uX (GOPMHUPOBAHUS SIBISETCS JO-
CTHKEHUE O0YJAIOIIMMUCS TUIAHUPYEMBIX PE3YyIbTaTOB OOYUECHHS 10 TUCIUTUINHE (MOIYITIO).

®opMa NIPOMEKYTOUYHOM aTTeCTAIUU: 3a4eT.

[TpomexyTouHas arrecTanusi 00y4aromuxcs B GopMe 3Kk3aMeHa MPOBOJUTCS MO Pe3ybTaTaM BbI-
MIOJTHEHUSI BCEX BHJOB Y4E€OHOH pabOThI, MPEAYCMOTPEHHBIX YYEOHBIM IJIAHOM MO JaHHOHN IUCIMILIMHE
(MOZymI0), IPY 3TOM YYHUTBIBAIOTCS PE3YJIbTAThl TEKYIETO KOHTPOJISI YCIIEBAEMOCTH B TEUEHUE CEMECTPA.
OreHKa CTENeHU JOCTHKEHUs O0yYaroIMMHUCS IUIAHUPYEMBIX PE3yJIbTaTOB OOYUEHUS IO TUCIMILIMHE
(MOZys10) MPOBOJUTCS] METO/IOM 3KCIEPTHOM o1leHKH. [1o nToram npomexyTo4HON aTTecTaluu 1o IUCIu-
IUIMHE (MOJYJII0) BBICTABIISIETCS OLIEHKA «3aYTEHO» UJIU «HE 3aYTEHO».

Ixana oue-
HUBAaHUA

Onucanue

BoinonHeHsl Bce BUIbI yueOHOM paboThI, MPEeyCMOTPEHHbIE YU€OHBIM ILIa-
HOM. CTyIIEeHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHHH, HAaBBIKOB,
MPUBEACHHBIX B TaOIUIaX MOKa3aTesel, onepupyeT NpUOOPETeHHBIMH 3HA-
3auTeHo HHUSIMHA, YMEHHSIMHU, HABBIKAMHM, IPUMEHSIET UX B CUTYyalUMSX NOBBIIIEHHON
cinoxHocTH. [Ipu 3TOM MOTYT OBITH AOMYIIEHBl HE3HAYUTENIbHBIE OLIUOKH,
HETOYHOCTH, 3aTPYAHEHHUS MPU aHATUTUUYECKUX ONEpalHsX, IEPEHOCE 3Ha-
HUW ¥ YMEHUH Ha HOBBIE, HECTAHJAPTHBIEC CUTYAIUU.

He Brinonnen oaus winn 6osee BUAOB yu4eOHON pabOThI, MPEeayCMOTPEHHBIX
yueOHbIM TuTaHOM. CTYACHT AEMOHCTPUPYET HEIOIHOE COOTBETCTBHE 3HA-
HUHN, yMEHUH, HABBIKOB, MPUBEJCHHBIX B TaOIUIAX MOKa3aTesel, TomycKa-
He 3auteno | 1oTcs 3HAYMTENbHBIE OUIMOKHU, MPOSBISETCS OTCYTCTBUE 3HAHWUW, YMEHUH,
HaBBIKOB M0 Py MOKa3aTene, CTYACHT UCIIBIThIBAET 3HAUUTEIIbHBIE 3aTPY/-
HEHUsI TIPU ONIEPUPOBAHUH 3HAHUSIMU M YMEHUSIMU TIPH UX MEPEHOCE HA HO-
BbI€ CUTYAIINH.

®opMa NPOMEKYTOYHOM ATTECTALMM: IK3AMEH.

[TpomexxyTouHas aTTecTamus ooy4aromuxcs B (hopMe IK3aMeHa MPOBOJIUTCSA TIO pe-

3yJbTaTaM BBIMIOJHEHUSI BCEX BUJIOB y4eOHOU pabOThI, MPEAYyCMOTPEHHBIX YUEOHBIM TIja-
HOM M0 JIaHHOW AUCHUILIMHE (MOJYJIO), IPU 3TOM YUYUTBHIBAIOTCS PE3YJbTAThl TEKYIIErO
KOHTPOJISI YCIIEBAEMOCTH B TeueHHe ceMmecTpa. OlieHKa CTENEeHU JOCTIKEHUST 00yJaroliu-
MUCSI TUTAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS IO AUCIUILIINHE (MOAYJII0) MPOBOIUTCS TIpe-
nojaBaTesieM, BeyIIUM 3aHSTHS M0 JUCHUTIIMHE (MOIYJITI0) METOJIOM SKCIIEPTHOMN OLICHKHU.
ITo uToram NpoMeXKyTOYHOM aTTECTAIlMU 110 AUCHUIIIMHE (MOIYJII0) BRICTABISETCS OLICHKA
COTIIMYHOY, «XOPOIIO», «yIOBIETBOPUTEIIHLHO» WU «HEYAOBIECTBOPUTEIBLHOY.
K mpoMexxyTouHOM aTTecTanuu AOMYCKAKTCS TOJIBKO CTYACHTHI, BHIIIOJHUBIINE BCE BUJIbI
yueOHO# paboThI, MPEeTyCMOTPEHHBIE PaboUeHi IPOrpaMMOii 10 TUCIUITIMHE « XUMUS (I10-
CEIICHUE MPAKTHUYECKUX 3aHSITHH, BBIOJIHWIN JTA0OPATOPHBIX padOT, BBHITOJHUIN KOH-
TPOJIBHBIX PadoT).



IlIkana ouenueanusn Onucanue

Buvinonnenvt 6ce uovl yuebnou pabomsi, npedycmompenuvie yyeo-
Hom naanom. Cmyoenm OemMoHCmpupyem coomeemcmeue 3HaHull,
VMeHUll, HABbIKO8 NPUBCOCHHbIM 6 MAabIUYax noxkazameneu, onepu-
0 pyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU, NpuMe-
PLIHAHO Hslem ux @ Cumyayusix NoGbleHHoU crodcHocmu. Ilpu smom moeym
ObiMb OONYUEeHbL He3HAYUMEIbHbIE OWUOKU, HEMOYHOCIU, 3ampyo-
HeHUs NpU AHATUMUYECKUX ONepayusx, nepeHoce 3HaHUull U yMeHull

HA HOe6ble, HecmaHdapmele cumyayuu.

Buvinonnenst 6ce 6uovl yuebHou pabomsi, npedycmompentvle yueod-
Hulm naanom. Cmyoenm 0eMoHcmpupyem HenoaHoe, NPaguibHoe co-
Xopowo omeemcmeue 3HaHull, YMeHUll, HaA8bIKO8 NPUBEOCHHbIM 8 MAbIUYAX
nokaszamenei, aubo eciu npu 3mom Ovliu donyweHvl 2-3 Hecyuje-
cmeeHHble OUUOKU.

Buvinonnenvr 6ce 6udvl yuebnoii pabomol, npedycmMompeHuvle yueo-
Hoim naanom. Cmyoenm 0eMoHCmpupyem coomeemcmeue 3HaHull, 8
Yooeremeopumenvro | komopom oceeweHa 0CHO8HAA, HaubOIee 8ANCHAA 4ACMb Mamepu-
ana, Ho npu 3Mom OONyujeHa 0OHA 3HAYUMENbHAS OWUOKA UTU He-
MOYHOCHb.

He svinonnen ooun unu 6onee 6uoos yuebnou pabomol, npedycmom-
peHHbIX yueOubim naanom. Cmyoenm 0emMoHcmpupyem HenoiHoe co-
omeemcmeue 3HAHUll, YMEHUU, HABbLIKO8 NPUBCOCHHbIM 6 MADIUYAX
Heyoosnemsopumenvro | noxazameneii, OONYCKalOmMcs 3HAUUmMebHble OWUOKU, NPOSIGISEemCsl
omcymcemeue 3HAHUl, YMeHUll, HABbIKO8 NO psdy noKazamelet, Cmy-
OeHm UCNbIMbIEAen 3HAYUMENbHbIE 3amMPYOHEHUsT NPU ONepuUpo6a-
HUU 3HAHUSMU U YMEHUSIMU NPU UX NEPEHOCE HA HOBbLE CUMYAYUU.

DoH/IbI OLIEHOYHBIX CPEICTB MpeACTABJIEHbI B IPWIOKeHNH 1 K padoyeil mporpamme.

Pa3paborunk gouent kapeaps Xumbuorex, K.X.H., JOLEHT /KyckoB A.H./

W.o. 3aBenymero kad. XumbnoTex H.E. Hukonaiikuna

PyxoBonutens POII A H, 3aiines



[Tpunoxenne 1

K paboueii mporpamme

MUHUCTEPCTBO OBPA30OBAHUS 1 HAYKI POCCUMCKOM OEJIEPAIIN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHME BBICILIEI' O ObPASOBAHIA

«MOCKOBCKHUM HOJIHTEXHI/IJIECKI/IFI YHUBEPCUTET»
(MOCKOBCKHMM ITIOJIMTEX)

Hanpasnenue noarorosku: 08.03.01 CTPOUTEJILCTBO
OII (mpodwiib): «IIpOMBITIIICHHOE U TPAXKJAHCKOE CTPOUTEIBLCTBOY
dopma 00ydeHUs: OUHAs

Bun npodeccuonanshoii nestensHocTH: (B coorBercTBUU ¢ DI'OC BO)

Kadenpa Xumbuotex

POH/I OHEHOYHBLIX CPEJICTB

O AMCHUIIJIMHE «XUMMUSD»

Cocras: 1. [lacopT poHIa OIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJCTB

CocraBurteiu:

Houent kadenpsr Xumbnorex,

K.X.H. /A.H. Kyckos/

Mocksa, 2021 ron



NMOKA3ATEJIb YPOBHAA COOPMUPOBAHHOCTWN KOMNETEHLMA

Tabnuua 1

XUMUSA

®rocC BO 08.03.01 «CtpouTesibcTBO»

B mportiecce 0ocBOeHUS TaHHOM TUCHUIUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET clieyolire npogeccioHalbHble KOMIETEHINHU:

npodeccnoHanbHOM
ACATCIIBHOCTH, ITPUMC-
HSTh METOJIbI MaTeMa-
TUYECKOTO aHAIIN3a U
MaTeMaTH4ecKOro
(KOMIIBIOTEPHOT0) MO-
NeTMPOBaHMSI, TEOpe-
TUYICCKOT'O U OKCIICPU-
MEHTAJILHOTO HCCIIE/I0-
BAHUA

XUMHYECKHX HCCIeI0BaHUN

yMeThb:
BbIABJIATH CYITHOCTh XUMHYCCKUX
Mpo0JieM, BO3HUKAIOIIUX B X0OJ€
MpoQeCCHOHAIBHON JEATEINHHOCTH,
MPUMEHSITD JUIS UX PEIICHUS U3-
BCCTHBIC METO/IbI SKCIICPUMCHTAJIb-
HBIX XUMUYECKUX HCCIIET0BaHUN
BJIa/1€Th:

MCTOJHUKAMH IMMPOBCIACHUA DKC-

MEePUMEHTATBHBIX XUMHUYECKHIX

HUCCIe0BaHUuN

oora

KOMIIETEHIIMH IlepeyeHb KOMIIOHEHTOB Texnosoruss | ®opma oue- | CremneHu ypoBHeii 0CBOEHHMS KOMIIeTeHIU I
HH- |®POPMYJIUPOB- (¢popmuposa- HOYHOT0
JEKC KA HHUS KOMIIe- | cpeacTBa**
TeHIUHI
OIIK-1 [cmocOOHOCTH HCHOIL- BHATH: ek, camo- |YO, ba3o0Bblil ypoBeHb:

30BaTh OCHOBHBIE 3a- 3HATH 6a30BbIe OCHOBBI XuMuH ulcToATenbpHas  [K/P, BOCIIPOM3BOJCTBO IIOJy4YEHHBIX 3HAHUH B
KOHBI €CTECTBEHHOHA- OCHOBHBIE METOIBI TPOBEICHHS paborta, na6o- [T, X0J1€ TEKYIIEr0 KOHTPOIL

YYHBIX JUCLUIUIVH B patopHas pa- [PT IloBBINIEHHBIN YPOBEHD:

IMPAKTUYCCKOC ITPUMCHCHHNEC IMOJTYYCHHBIX 3HA-
HUH B mponecce NOAroTOBKU K IMMPAKTUYCCKHUM
3aHATUAM

**_ CokpartieHust (OpM OIIEHOYHBIX CPEACTB CM. B MpuiiokeHun 2 K PII.




[Ipunoxenue 2
K paboueii nporpamme

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCIHUIIINHE «XHUMHSD)

Hanwenosaine IIpencraBpneHue olneHOY
Ne | onenounoro cpea- Kparkas xapakTepucTuKa OLIEHOYHOTO I-II)OFO epenetsa B GOC
oC CTBA cpeicTBa p
CpencTBO IPOBEPKH YMEHUI IPUMEHSTH I10-
KonTposnbHas padota pea POBCPKH Y P KoMIUIEeKT KOHTPOJIBHBIX 3a-
1 TTydeHHBIC 3HAHUS JIJIS PEIICHHMS 3a/1a4 OIpe- .
(K/P) JIlaHU 110 BapUaHTaM
TIEJICHHOTO THIIA TT0 TEME WIH Pa3aeiy
JmmakTuuecKui KOMILIEKC,
[peIHA3HAYCHHBIA I  CaMOCTOSITCIILHOM
PaGouas terpaan o .«
2 a0oTel OOyuaromierocss M mo3Bojstomuii | OOpaser; padoueii TeTpaan
(PT)
OIICHUBATh YPOBEHb YCBOCHHUS MM y4eOHOTO
MaTepuaa.
CpeAcTBO KOHTPOJIS, OPraHW30BaHHOE Kak
crienuasibHas Oecela TeNaroruveckoro pa-
VYcTHBIH onpoc cobe- [OOTHHKA ¢ 00y4arol[uMCcs Ha TEMBI, CBSI3aH- Bomnpocs! 1o
p )
3 ceJ0BaHuE, HbIC C M3y4aeMOW JUCIUIUIMHON, M Paccyu- | Temam/paszenaM TUCIIH-
(YO) TaHHOE Ha BBIACHEHHE 00beMa 3HaHUU 00yya- IJIMHBI
FOIIETOCS 110 OIPEICIICHHOMY pa3Jelly, TeME,
rpoOJeMe U T.11.
CuctemMa CTaHAAPTU3UPOBAHHBIX 3a/JIaHHMH,
Tect [T03BOJISIONIAS ABTOMAaTHU3HUPOBATH .
4 . @DOH/I TECTOBBIX 3a1aHUH
(T) [pOIIeIypy U3MEPEHHS YPOBHS 3HAHUH U yMe-
HUI 00y4aroIerocs.

TunoBbie KOHTPOJIbHBIC 3a/I1aHUsl, KOHTPOJIbLHBIC BOIIPOCHI MJ/IM MHBIC MaTE€pPUAJIbI, H606XOI[I/[Mble
AJIsA OHCHKH 3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U ONILITA T€ATECJIbHOCTH, XaPaKTECPUIYIOIIHUX ITAIbI (l)Op-
MHUPOBAHUSA KOMIIeTEHIIMI B nmpouecce OCBOCHUS JTUCHHUIIIMHBI

KoHTpoJibHbIE padoThI

Bapunaunt Nel
1. Kakue coennnenus Ha3biBaroTcs okcugamu? Kakue w3 nmpuBeneHHbIX okcui0B Fe0s, CrOs,
NO2, P>0s, MnO, MnO> sinsitoTcst KUCOTHRIME? Hanumure ypaBHeHHs! peakuuil B3auMOJCH-
CTBHS KHCIOTHBEIX OKCHIOB CO IIEIOYaMH.
2. Hanumure ypaBHEHHs pEakLHi, C MOMOIIBK KOTOPHIX MOJKHO OCYIIECTBHTH CIIEIYIOIIHE
MpeBpAICHHUS:

t',C
Fe—Fe;03;+HCl —?—Fe(OH)3s — ?—Fex(S04)s.
3. Hanumure ypaBHEHUs peakuuil B3aMMOJCHCTBUS 'MAPOKCHIA KaJIbLMS C CEPHOM KHCIIOTOH,
MPUBOJANIMX K 00pa30BaHHIO CpeaHEH, KUCIOM U OCHOBHOM cosieii. HazoBuTe momyueHHbIE cO-
.



Bapuanr 2
1. Mcxona U3 MOJOKEHHs DIEMEHTOB B IEPUOJIUYECKON CHCTEME, JailiTe XapaKTepUCTHKY aTo-
MOB: a) cepsl; 0) Maprasua.
2. CoctaBbTe GOpMYIbI OKCHIOB U THIPOKCH/IOB JIEMEHTOB BTOPOTO MEPHO/1a, OTBEHAIOIIHUX HX
BbICIIECH CTENEHU OKUCIeHHs. Kak HM3MEHseTCs KHCIOTHO-OCHOBHOM XapaKTep 3THX COEJHHE-
HUI?
3. Jlaiite onpe/esneHue MeKTpooTpulaTelbHOCTH. Kak H3MeHseTcsl DIeKTPOOTPHLIATEIbHOCTD P-
aneMmeHnToB B VII-A nmoarpynne? Kak u3sMeHAETCS MX OKHCIHUTENbHAsA aKTHBHOCTD M IOYeMy?
4. Hanumure 371ekTpoHHble Gopmyisl atomos Zn u Cl u cooTsercTByOmuX noHos: Zn>*, CI”
Bapuant 3
1. Mcrionb3ys cripaBodHble JaHHBIE TaOIHII, ONPeIeuTe H306apHblit Termoroit addekT AH 0s
XMMHYECKON peakuuu. CrenaiiTe BHIBOJ O BbIJACICHHH WIH MOTJIOIIEHHH TEIUIOTHI B IpoLecce
peakuun. Onpenenute nsmenenne suTponuu AS%os B X01€ XHMHUECKOH PEaKIHH, NMPOTEKAro-
IeH MPU CTAaHAAPTHBIX YCIOBHAX B HACATLHOM Tra3000pa3HoOM COCTOSHHHM, QOOBICHUTE 3HAK H3-
meHenuss AS%os B pesynbrare naHHON peakuuu. Onpeneaute M3MeHeHHe sHepruu Iub6ea
AG%98 B X0/1€ XMMHYECKOM peakiuu, UCIoJIb3Ys cripaBovHble JaHHble Tabnuibl Ne 5. Tlo 3naky
m3MeHeHns dHeprun ['n66ca AG%20s crenaiiTe BBIBOJ O BO3MOXKHOCTH CAMOTIPOM3BOIBHOTO TPO-
TEKaHHUSL.

Bemecrso | Cocrosaue
B AH 205, Kore AG"98, Kl §%0s, AL
MOJIb MOJlb MOJIb + Tpajayc
C:2H» r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
Bapuanr 4

1) HaNMIINTE KHHETHYECKHE YpPaBHEHHs CKOPOCTEH MpsMOii peakinu, 0OpaTHOM PeakIuH 1 BhI-
pa’X€HHUE KOHCTAHTHI paBHOBECHA,

2) onpesenuTe, B KaKyld CTOPOHY CMECTHTCS XHMHUYECKOE PABHOBECHE IIPH YBEIHYEHHH KOH-
HEHTpalWH NEPBOTO HCXOAHOTO BEHIECTBA, MOBBIIIECHHUH TEMIIEPATYPLI U YBEJIMYEHHHN JaBJICHHUA.
1) 2COq)+O2ry—=2CO2 1) AH= -556,0 x/Ix

2) Fe304+COry«=>3FeO+COxr) AH= 34,6 x/Ix

Bapuanr 5
1. Beruncnure maccy BaCly-2H20, neobxomumyto ans npurotosiaenus S00r pactBopa ¢ macco-
Bo# monei BaCly 5%.
2. Boluuciute 00beM pacTBopa rmjapokcuia Hatpus p=141r/cm® (38%), HeoGX0oUMBbIH 115
[IPUTOTOBIIECHUS 2KI' MOIOILETO pacTBopa ¢ MaccoBoi noneid NaOH 10%.
3. Beruuciute maccy K2COs, Heobxomumyro s mpurotoBiaenus 100mir 0,1M pactBopa.
4. Jlna npurosnenusi antudpusza K Si Bojbl npubaBwim 21 stwiioBoro crupra CoHsOH
p=0,8r/cm’. BeIuucInTE TeMIEpaTypy 3aMep3anus aHTU(PHU3a.

Bapuanr Ne6

1. Hanuiure ypaBHeHMsA auccouuauuu ciaeayromux wiekrpouurtos: a) H3PO4; 0) NH4OH; B)
CaCly; 1) (CaOH)2S04; 1) Ca(HCO3),.
2. JlonuinTe ypaBHEHHs PeaKIHii, COCTAaBbTE K HUIM MOHHbIE YPaBHEHHUS:

a) CaCO3;+HCl— 0) CaCL+Na;POs—
3. K pacTBOpy yKCYCHO#M KHCIOTHI NMpHOaBWIIM aneraT HaTpHa. B kakylo CTOpOHY CMeCTHTCs
pPaBHOBECHE JUCCOLMALUU YKCYCHOH KMCIIOTBI?
4. BbIYMCIIUTE PABHOBECHYIO KOHIIEHTPAIMIO HOHOB H' B pacTBOpe YKCYCHOM KHCIIOTBI C KOH-
nentpareit 0,1Moaw/1 (cTenens auccoranyy pasHa 0,13).



TecToBbIC 3a1aHUA

3AJIAHHUE 1. (BeiOepuTe BapHaHThl OTBETOB COIVIACHO TEKCTY 3a/1aHHsA)
1. [IpocTele BewecTBa

-1 TIOJINATHIICH

+: rpadur

+: 6enbiid pochop

- aMMHaK

2. MounapHslii 00BEM ra3za usmepsercs B

-1 MOJIb

+: n/Mou1b

+: M3/KkMOTIB

-1 MOJIB/11

3. Macca o/1HO# a.e.M. paBHa

=1lr

+: 1,66*%10-24 r

-1 1,66%10-24 kr

+:1,66%10-27kr

4. Mouib 1100010 raza npH H.y. 3aHUMaeT o0bem 22,4 1 -

CIIeZICTBHE

-: 3aKOHA COXPAHEHHMS MacChl BELIECTBA

-1 3aKOHA IMIOCTOSHCTBA COCTaBa

+: 3akoHa ABOrajpo

-1 3aKOHA KPATHBIX OTHOIIEHUH

-: 3aKOHA YKBHBAJICHTOB

5. 1 mone AI(OH)3 Heiitpanusyer ...... MOJIb COJISTHOM

KHCJIOTBI

-1

-2
+:3
-4
- 1.5

6. Peaxkumsa mexxay NaOH + H3PO4 oTHOCHTCS K peakiinu
: IPUCOEIMHEHUS

: pasnokKeHus

+: HeHTpanu3alum

-: TUJpATalun

-1 3aMeLIeHHS

7. DKBUBaJIEHT — 3TO pealibHasi UM YCJIOBHAs YacTHLA
BEIIECTBA, KOTOPasi B IAHHOM KHUCIOTHO-OCHOBHOM
pEaKUMK DKBUBAJIEHTHA OJIHOMY KaTHOHY BOJOPO/IA UITH
B JIAHHOU OKHUCIIMTEIbHO-BOCCTAHOBHUTEIIBHON PeaKLMU
OJIHOMY ......

-: IO3UTPOHY

-: IPOTOHY

+: aneKTpoHy

-1 KBapKy

-: HEUTPOHY



8. Maccy BeuiecTBa, B35TOTO B KoJM4ecTBe | MOJIb,
Ha3bIBAIOT ...... Maccon

- CyMMapHO#

- QaTOMHOH

-1 DKBUBAJIIEHTHOMN

+: MOJIApHOM

-! MOJICKYJIAPHOH

9. ITpocToe BemecTBO (B OTIUYHE OT CIOKHOTO) — 3TO
+: 030H

-: (peHON

-: cojJa

-; METaHOII

+: rpagur

10. Haubonpimuit paauyc aroMa UMeeT

- K

-:Na

- Li

+: Rb

--H

11. DneMeHT TpeThero nepuoa... MMeeT BBICIIYIO
CTETIeHb OKUCIICHHS +4

: hocdop

- CKaHaui

-. TUTAH

+: KpeMHUH

-: QTIOMUHUH

12. Dnextponnyro koupurypanuio 1s22s22p63s23pS umeer
aToM

-2 docdopa

+: xyopa

-: Opoma

-2 Topa

-: a3ora

13. CreneHb OKHCICHUS aTOMa XpOMa B
COEJMHEHUHU. ..paBHa 13

- CrO

+: Cr203

-: CrO3

-2 H2CrO4

-: Cr(OH)2

14. DnexkTpoHHas KOH(GUIypaLus BHELIHETO
IHEPreTHYEcKoro ypoBHs aroma dochopa
+:...3523p3

-1 ...3s23p5

-1 ...4s24p3

-1 ...2822p5

-1 ...4s24p5



BOITPOCHI K 3AYETY

1. CtexuoMeTprYEeCKUE 3aKOHBI: 3aKOH COXPAHEHHMS MacChl, 3aKOH IMOCTOSHCTBa coctaBa. Mx
pOJIb B XMMHUU U COBPEMEHHAsl TPAKTOBKA. ['a30BbIe 3aKOHBI: 3aKOH ABOTraJpo, ypaBHeHHE MeHaeneeBa-
Knanetipona.

2. Ilepmonuueckwnii 3akoH u [lepuogudeckas cucrema /JI. 1. MenneneeBa. dusznveckoe 000CHO-
BaHHE TIEPHOJUYCCKOTO 3aKOHA M €ro COBpeMEHHas (GOpMYIHpPOBKA. «/[IMHHAS» M «KOPOTKAs»
dbopmbl mepuonuueckor Tabmuupl. Knaccudukamus XMMHYECKUX 3JIEMEHTOB.

3. KBaHTOBOE omucaHue CTpOeHHUs aToMa. ATOMHBIE OpOMTAIN M KBAaHTOBBIC uKcia. ['paduye-
CKOE€ TPENICTaBICHUE aTOMHBIX opOuTaneil. [lopsaok 3amoIHEHHsS aTOMHBIX OpOWTANIel B MHOTO3JIEK-
TPOHHBIX aTOMaXx.

4. Ilepuonuueckass cucrema snemeHToB J[. M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB aTOMOB (paaMyc aTroma, dHEPrus HOHM3AIUHU, CPOJCTBO K 3JIEKTPOHY, FJIEKTPOOTPHUIATETb-
HOCTB). DHEPreTHYECKUe auarpaMMbl MHOTOXJICKTPOHHBIX aTOMOB.

5. OOpa3oBaHuEe XMMHYECKOU CBSI3U, €€ XapaKTEPUCTUKH: SHEPIus, JJIMHA, MOJIpHOCTh. [lepe-
kpbiBanue AO. CBs3u 6- ¥ n-Tuna. OnucaHue KOBAJIGHTHOM XMMHYECKOU CBSI3H METOJ10M MOJIEKYIISIPHBIX
opbuTaneit Ha npuMepe MoJeKyIbl Ho.

6. DHeprerudeckue quarpamMmbl MO ABYXaTOMHBIX MOJIEKYNI M HOHOB, 0Opa30BaHHBIX 3JIEMEH-
tamu 1-ro nepuona (Ho", Hz, H2™, Hez"). KpaTHOCTE U SHEprus CBA3H.

7. Duepreruyeckue nuarpaMMbl MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJI 2 iepuoza. 3aKOHO-
MEPHOCTH B U3MEHCHHH MX CBOMCTB (IUIMHA CBSI3M, SHEPTHSI CBSI3M, MATHUTHBIC CBOMCTBA)

8. [Ipenckazanue reOMETPUUECKOTO CTPOSHUS MOJIEKYJT METOJIOM OTTAJIKUBAHMS 3JIEKTPOHHBIX
nap (meron ['minecnu) U MeTo0M BasieHTHBIX cBsi3eil. ['eometpus monekyn BeClz , BFs, CHs , NHz u
H-20.

9. BemecTBa ¢ MOJNIEKYISIpHON CTPYKTYpoOil (pumepsl). MexxMoneKynspHble B3aUMOACHCTBUS.
Cunsl Ban-nep-Baanbca (Tpu coctaBmisironux). Bogopoanas cs3b. OcobeHHOCTH (PTOPOBOAOPOA, BOIBI
U aMMHaKa, 00yCJIOBIEHHBIE BOAOPOIHBIMU CBSA3SIMHU.

10. IToHsiTHE O 30HHOM CTPOEHHWU TBEPAOro Tena. MeTalibl, MOIYNPOBOJHUKU M JUAJIEK-
TPUKH (Ha MpUMeEpe MPOCTHIX BEIIECTB, 00pa3oBaHHBIX dNeMeHTamu [V A rpynmsl). OOmiue ¢pusznyeckue
CBOMCTBA METAJIOB (3JEKTPOMPOBOAHOCTH M TEILIOMPOBOAHOCTH ).

11. OcHOBHBIE OHATHS U ONPEEICHUS TEPMOJANHAMUKU. DHTAIBIIUS CUCTEMbI. DHTAJIBIUSA XU-
MUYECKOW peakuu. DKCIEePUMEHTaIbHOE OMpEeIeHUe dHTAJIBINN PEeaKIu (Ha MpUMepe peakiuu
HelTpanuzanumn).

12. 3akon I'ecca. CnenctBust u3 3akoHa ['ecca. CriocoOsl pacueTa SHTaIBIUN PEaKkIuil C UCIOIb-
30BaHMEM 3aKkoHa ['ecca (Ha KOHKPETHBIX TPUMEPAX).

13. Duranenust o6pazoBaHus BemecTBa. CTaHIaPTHOE COCTOSIHHE DJIEMEHTA U BemiecTBa. Pacuer
SHTANIBIIUN PEaKIMil MO CTaHAAPTHBIM DHTAIBIUAM 00pa30BaHUS BEIIESCTB (Ha KOHKPETHOM MPUMEPE).

14. Camonpou3BOJIbHBIE K HECAMOIIPOU3BOJIbHBIE MTPOLIECCHI (IpUMephl). Makpo- 1 MUKPOCOCTO-
SIHUSI CUCTEMbl. TepMOJMHAMHYECKasi BEPOATHOCTh M SHTpomnus. Bo3pacTtaHue sSHTpONUM KaK JBUXKY-
1asi Cujia CaMoOINPOU3BOJIBLHOTO MTPOLIECCa.

15. DHrpomnus BemiecTBa. 3aBUCHMOCTh DHTPOIIUHU BEIIECTBA OT TEMIEPATyphl, 00beMa, arperar-
HOTO COCTOSIHHSI. DHTpoOmHsi 00pa3oBaHUs BemlecTBa. [IpoIiecchl, COMMPOBOXKAAIOIINECS YBEINUYCHUEM
Y YMEHBIICHUEM SHTPOIUU (TIPUMEDPHI).



16. DuTpomms BemiecTBa. DHTPONUS XHMHUYECKOW peakuuu. CrmocoObl pacdera SHTPOIHUH
XUMHUYECKON peakiuy (Ha KOHKPETHBIX TPpUMepax).

17. DOueprusi ['m66ca. CranmaptHas sHeprus ['m66ca oOpa3zoBanmsi BemecTBa. CTaHmapTHas
sHeprusi [ m606ca xummuueckoi peakiuu. CrocoObl pacuera CTaHAapTHOM dHeprun I moO6ca XMMUIECKOM
peakuu (Ha KOHKPETHOM IpUMepe).

18. 3aBucumocts sHepruu [ m60ca XMMUYECKON peakiuK OT TeMIIepaTypbl (SHTATBITUUHBINA U SH-
TPONUNHBIN (pakTOpHI Mporecca). Jueprus ['md6ca u caMonpon3BOIBHOCTH MpoOIlecca.

19. Ckopoctb xuMuueckoi peakuuu. CpeaHsisa 1 MICTUHHAS CKOPOCTh. METO1bl IKCTIEPUMEHTAJTb-
HOTO OIpEAETICHUS] CKOPOCTH XUMUYECKUX peakiuil (KOHKpETHBIN nmpumep). IIpocTeie u cinoxHbIe peak-
uu. OCOOEHHOCTH TeTEPOreHHBIX MTPOLIECCOB.

20. 3aBUCUMOCTb CKOPOCTHM XHMMHYECKOM peakuuu OT KOHLEHTpauuu. OCHOBHOM 3aKOH XU-
MUYecKoi KHHETHKU. KuHeTnyeckoe ypaBHEHHE U OPSIOK peakIMK. DKCIEPUMEHTAIbHOE ONpe/IeIIeHNe
MOPsAJIKA Peakiuy (KOHKPETHBIA TPUMED).

21. BausHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOU peakiuu. [IpuuuHbl BnusHus (1011 aKTUB-
HBIX MOJIEKYN U pacnpeaenenue bonbimana). YpaBHenue Appenunyca. DJHepreTudecKuil npoQuiib XuMH-
YEeCKOM peakiuu. JKCIEePUMEHTAILHOE ONpPEIeICHUe YHEPTUN aKTUBAI[MH XUMUYECKONW peakiuu (KOH-
KpPETHBIN IPUMED).

22. Karanus. BnusHue karanu3aTopa Ha CKOPOCTh XUMHUYECKON peakuuu. [IpuuuHbl BIUSHUS.
["'oMoreHHbIif 1 reTeporeHHbId kaTanus. [IpuMepsl MpakTUYECKOro MCHOJIb30BAHUS KaTalIU3aTOPOB AJIs
M3MEHEHHUS CKOPOCTH peakuuu. MHrubupoBanue peakuui.

23. Xumudeckoe paBHOBEcHE. Y CIIOBHUSI XMMHUECKOTro paBHOBecus. KoHcTaHTa paBHOBECHS XU-
MUYeckoi peakiuu. TepMoJuHaMHUUeCKUid BHIBOJI KOHCTAHThl PABHOBECHSI.

24. OOparumble xumudeckue peakiuu. CKOpocTh 0OpaTHMMbBIX XMMHUYECKUX peakuuid. Kune-
TUYECKOE OINHMCAHUE XHUMHUYECKOrO0 pPaBHOBeCUs (CBA3b KOHCTAHThI PABHOBECHS PEAKIIMU C KOHCTaH-
TaMU CKOPOCTEH MPsMOTo U 0OpaTHOTO MPOIECCOB).

25. CmenieHne XMMHYECKOTO PaBHOBECHS IPU W3MEHEHUM BHEMHMX YycioBuil. [Ipunnmn Jle
[[TaTenbe: TepMOIUHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

BOITPOCHI K DK3AMEHY

1. PactBopnl. Kitaccudukaiusi pacTBOPOB MO CTETIEHH IUCIIEPCHOCTH. MeCTO pacTBOPOB Cpeau
JPYTUX TUCIEPCHBIX cucTeM. PacTBopuMocCTh TBepAbIX BelecTB B Boje. Koadduument pactBopuMocTH.
Hacebimmiennbie, HeHACHIIIEHHBIE U TTEPECHIIIEHHBIE paCTBOPHL. TerioBbie 3OPEKTH IPU PaCTBOPSHUH.

2. PactBopbl. CriocoOBI KOJTMYECTBEHHOTO BBIPAXKEHHSI COCTaBa pacTBOPOB. MaccoBasi, 00beMHast
U MOJbHas Joiu. MaccoBasi, MOJISIpHasi 1 HOpMajibHasi KOHIEHTpauuu. MomsiibHoCTh. [lepexos ot oa-
HOT0 CrI0c00a KOJTMYECTBEHHOT'O BEIPAYKEHUS COCTaBa pacTBOpa K Apyromy. HaiiTu MaccoByto, MOJISIpHYIO
1 HOpMaJIbHYIO KOHIIEHTPAI[MHU PacTBOPA XJIOPHa KaJlblius ¢ MaccoBoil noneit 20%. IlnoTHOCTS pacTBopa
1,2 r/em®.

3. PacTBOpHI HednekTpomTOB. JlaBiieHNe HACBHIMICHHOTO Tapa pacTBOPHUTENS HaJ PaCTBOPOM U
Haa YUCTBIM PaCTBOPUTEIIEM. 3akoH Paynﬂ. Kak MoxHO pacCuUuTaTh MOBBIMICHUEC TCMIICPATYPhI KUTICHUA
Y TIOHKEHUE TeMITepaTyphl 3aMep3aHus pacTBOpa MO0 CPAaBHEHHIO C pacCTBOpUTENIEM?

4. B yem cOCTOUT CYILITHOCTD siBIeHHE ocMoca? Kak onpenenuTs BEIMUYUHY OCMOTHYECKOIO J1aB-
JIEHUs B pacTBOpax HedieKkTpoauToB? 3akoH Ban-I'odda.



5. DnektponuTrueckas nuccormanus. Jlucconuanus caadbIX dJEKTPOJUTOB KaK PaBHOBECHBIN
npouecc. CTeneHp AUCCOIMAlUM U KOHCTaHTa qucconuanuu. MakTopsl, BIUSIONME HA MPOLIECC TUCCO-
nuanuu. 3akoH pazoasneHust OcBayibia. Kak OyaeT BIUATh Ha COCTOSTHHE PABHOBECHUS YKCYCHOM KHCIIOTHI
BBEJICHUE B CUCTEMY alleTaTa HaTpus?

6. PacTBOpBI 351eKTpouTOB. JlMcconuanus CpeaHuX, KUCIbIX ¥ OCHOBHBIX cojieil. Jluccommarus
KUCIOT U ocHOBaHuil. Ctynenuaras nucconuanus. [IpuBegure npumepsl. Mcnosb3oBanue 3akoHOB Pa-
yist 1 Bant-I'odda s onucanus cBOWCTB 37eKTposuToB. M30TOHNYECKHA KO3 PHUITUECHT.

7. Peakuuu mOHHOTO 0OMEHA B PaCTBOPAX SJIEKTPOJIMTOB. Y CIIOBUSI IPAKTUYECKON HEOOPATUMO-
CTH MPOTEKAHMS PEaKIMi MOHHOTO oOMeHa. HanmuimTe MoJieKysipHbIe 1 HOHHO-MOJICKYJIIPHBIC YpaB-
HEHUS PEaKIUi, WUTIOCTPUPYIOIIUX 3TH YCIOBUS.

8. ManopacTBopuMBIE JIEKTPOJIUTHI. PaBHOBecHe B cucteme ocanok — pacTBop [IpousBeneHue
PacTBOPUMOCTH. Y CIIOBHS 00pa30BaHUs M paCTBOPEHUS 0caakoB. OOpa3oBaHKE OCAIKOB U DJICMEHTHI Ka-
YeCTBECHHOI'O aHaIn3a.

9. XectkocTh BoABL. BpeMeHHas ¥ TOCTOSTHHAS )K€CTKOCTh. METOIbl CHH)KEHHUSI )KECTKOCTH BOJIBI.

10. DnekTponuTHYecKas auccorralus Boabl. MoHHOE mpou3BeieHrne Boabl. BogopoaHbli moka-
3atensb. [llkana BogopoaHoro nokasarens. KonopuMmeTpruieckue U NOTEHIIMOMETPUUECKHUE METO/IbI OlIpe-
nenenust pH cpenpbl. Unaukatopsl. I3MeHeHHE OKpaCKU UHAMKATOPOB B 3aBUCUMOCTH OT PEAKIIMH CPEIbI.

11. T'uaponus. I'maponus coneit. KomudyecTBeHHBIE XapaKTEPUCTUKH TTporiecca ruapoausa. Cre-
MIeHb THJIPOJIM3a U KOHCTAaHTa Tupoin3a. CMeleHne paBHOBECHS Tporiecca ruaponn3a. Heoopatumplii
ruaponu3. Hanumure B MOJNEKYJIIPHOM M HMOHHO-MOJIEKYJIIPHOM BHJI€ YPABHEHUS PEAKLUN THAPOJIN3a
cnenytonux coineit: FeCls, KsPOs, Na2SOs, Al2Ss . YkaxkuTe peakiiiio cpeibl B BOIHBIX PACTBOPAX 3THX
COJICH.

12. OxucauTeNnbHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb OKUCICHUS dJIeMeHTa. OKHCIUTENb U
BOCCTaHOBUTEN. [Iporiecchl okucinenus u BocctaHoBieHus. [IpuBeanre npuMepsl TUIMYHBIX OKUCIUTE-
neit u BocctanoButesei. Kakue mporecchl mpeacTaBisioT cOO0H MPOIECChl OKUCICHUS, a KaKhe BOCCTa-
HOBJICHHUS:

S§2->90 Cr,0/+ ->Cr* Mgo->Mg+2 02 +2H20->40H"

13. Knaccudukarnusi OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil. [IpuBenuTte mpumMepsl peak-
Ui Kaxaoro tumna. CocTaBbTe€ YpaBHEHHsI COOTBETCTBYIOIUX PEAKIIMI C MOMOIIBI0 METO/IA 3JIEKTPOH-
Horo OaiaHca.

14. XapakTep B3aMMOIEHCTBHSI METAJUIOB C BOJIOM, paCTBOpPaMU COJIeH, 1menodelt u kuciot. Oco-
OCHHOCTH B3aWMOJICHCTBUS METAJUIOB C KOHLIEHTPUPOBAHHOW CEPHON KHCIOTON M a30THOW KHCIOTOM.
Kak pearupyer >xene3o ¢ cuiibHO pa30aBiIeHHOMN, pa30aBIeHHON U KOHIIEHTPUPOBAHHON a30THON KHUCIIO-
Toi? CocTaBbTe YpaBHEHHUSI COOTBETCTBYIOLIUX PEAKIUH.

15. Bo3HUKHOBEHHE CKayKa MOTEHIIMAIa Ha TPaHHIIe MEeTauI-pacTBop coilu Metamia. CtaHgapT-
HBIH 3JIEKTPOIHBIN MOTEHIUAN. Psi1 cTaHAApTHBIX 3J€KTPOHHBIX MOTEHIIMAIOB MeTauioB. Kakue BhIBOIbI
MOXHO CJIeJaTh UCXO/s U3 MOJ0KEHUS MeTalljia B psiay?

16. BonopoaHslii 31eKTpoA. Y CTPOHCTBO U AJIEKTPOIHbIE mpotecchl. CTaHIapTHEIN BOJOPOIHBII
3JEKTPOJI. 3aBUCUMOCTh BEIMUYHMHBI MOTEHIMAIa BOJOPOIHOTO AeKTpoaa oT pH cpenbl.

17. l'anpBaHnYecKue dMeMeHTHI. Kak MOYKHO MPaKTUYECKH OMPEIEIUTh IIEKTPOIHBIN MOTSHIIUAT
Metama? OT kakuX (aKTOPOB 3aBUCHUT BEIMUYMHA AJIEKTPOJHBIX MOTEHIMaNOB? YpaBHeHHe HepHcra.
VYpaBuenue HepHcra 411 METAIUIMYECKUX 3JIEKTPOAOB MPU CTAHJAPTHBIX YCIOBUSX.



18. Tunsl raabBaHUYECKUX 3JIEMEHTOB. XUMHUECKHE, KOHIIEHTPAI[MOHHbIE U TepMOrajbBaHUye-
ckue seMeHThl. O.J1.C. rabBaHMYEeCKUX 31eMEHTOB. [IpuBeauTe mpuMephl. Y KaKUTE MPOLECCHI, TPOTe-
Kalolllie Ha 3JIeKTpojax, u paccuntaiire J/[C MeTHO-IIMHKOBOrO XUMHUYECKOTO TrajlbBaHUYECKOIO 3Jie-
MEHTA.

19. OGpaTumbie U HeoOpaTUMBIE IJIEKTPOHBIE Mpolecchl. OOpaTuMbIe U HEOOPATHMBIC DJICK-
Tpobl. Tunbl 00paTUMbIX 31eKTpoAoB. [IpuBenuTe npumMepsl.

20. Koppozust metamoB. Knaccudukanus KOppo3nMOHHBIX MPOLIECCOB. XUMUYECKasi U 3JIEKTPO-
xumuueckas kopposus. [IpuBeaure npumepsl. MUKpPO - 1 MakporaibBaHHUYECKHUE 3JIeMEHTHI. [IpuduHbI
ANEKTPOXUMUYECKOM TeTepOreHHOCTH MOBEpXHOCTH MeTaiia. Kakue mporecchl MpoTeKkaT Ipu Koppo-
3UM LMHKA C IPUMECSMU Kelie3a B KUCTIoi cpene?

21. DneKkTpoaAHbIE MPOIIECCHI MPU KOPPO3UHN MeTauioB. KaToiHble peakiiuu B KUCIIBIX, HEUTpallb-
HBIX U IIEJOYHBIX cpeniax. YeM MoKeT ObITh BbI3BaHA AIEKTPOXUMUYECKAsi T€TePOT€HHOCTh TOBEPXHOCTH
Merasia?

22. llongpuzanus ¥ Jenoiaspu3aius JMeKTpoaoB. Kak BIMSIOT 3TH MPOLEeCChl Ha KOPPO3UIO0 Me-
Ta;uioB? B 4eM COCTOUT CYIIHOCTh BOJIOPOAHON U KUCIOPOIHON AeToispu3anuu?

23. DAIEKTPOIN3 C pACTBOPUMBIMH U HEPACTBOPUMBIMU 3J1eKTpoaamu. [lopsaok paspsiia HOHOB Ha
ANEKTpoAax mpu aekrponuse. 3akonsl Dapanes. [IpakTruueckoe mpuMeHEHUE MPOLIECCOB IEKTPOIU3A.

24. CriocoObl 3aIMTHI METAJNIOB OT KOppo3uH. MeTaminueckue KaToAHbIe U aHOJHbIC TOKPBITHSI.
Paccmotpute Ha KakoM-1100 TpUMEpe MEXaHU3M 3aIIUTHOTO JEHCTBIE aHOAHOTO METaNIMYECKOro To-
KPBITHS B KHCIIOH cpefie.

25. CniocoObl 3aIUTHI METAJNIOB OT KOPPO3UH. MeTannn4ecKkie KaToAHbIe U aHOIHbBIE TOKPBITHUS.
Kak npoTekaeT koppo3usi MeTasia ¢ KaTOJHbIM METAJUIMYeCKUM MOKPBITUEM IPHU HApYIICHUH €ro lie-
JIOCTHOCTH B BOJHOU CpeJie B MPUCYTCTBUU KHclopoaa?

26. CriocoObl 3alIMTHl METAJUIOB OT KOppo3uu. Hemeramnuueckue 3amuTHbIe TOKPHITHS. Buabl
HEMETAITTMYECKHUX 3alTUTHBIX MOKPBITUH U UX MPUMEHEHUE.

27. CriocoOBbl 3aluThl METAIJIOB OT KOppo3uu. XuMudeckas o0padotka cpenbl. PeryiaupoBanue
pH, ynanenue xucnopona.

28. CriocoOBlI 3alUThl METAJIOB OT KOPPO3UH. DNEeKTpoXxuMudeckas 3amura. [IporekropHas 3a-
IIUTA U KaTO/HAs 3allUTa.

29. OcoOeHHOCTH OPTAaHMYECKUX COSTUHEHHH. Teopusi XUMHUECKOTo CTpoeHus. M3omepus u ro-
monorus. Knaccudukarus, cTpoeHre 1 HOMEHKIIaTypa OpraHn4ecKuX COeIMHEHUH.

30. Knaccudukaiys opraHu4eckix peakiuii Mo XxapakTepy XUMHUYEeCKON CBS3U. YTIEBOIOPOIbIL:
aJIKaHbl, [IUKIO0ATKAHBI, AIKCHBI, ATKUHBI, aTKaTUEHBI, apOMATUUECKHUE COSTUHEHUS.

31. [IpousBoHBIE YIIEBOJOPOJIOB: TAIOTCHIIPOU3BOIHbIE, CIIUPTHI, allbJeTUIbl U KETOHBI, (he-
HOJIBI, IPOCTHIE A(UPHI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE dPHUPHI, HUTPOCOSTUHEHUS, AMHUHBI.

32. MoHOMepBI, OTUTOMEPHI U MOIUMEPBl. MeToIbl MOTyYeHH sl MOIMMEpoB. Peakiinu nmomumepu-
3a1uu ¥ NoauKoHaeHcauu. CTpoeHNe U CBOMNCTBA MOJIMMEPOB.

IIpuMmepsI OM1€TOB /151 3a4eTa

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMSI POCCUMCKOM OENEPAIINN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BbICILIEI'O OBPASOBAHUA

«MOCKOBCKHU NOJUTEXHUYECKUN YHUBEPCUTET»



(MOCKOBCKHWH ITOJIUTEX)
HOII «Xumbuorex» / Incuumimaa « Xumvus» / 2021 /2020 yueoHblii roa

Buiaer Ne 3

1. OcCHOBHBIC TOHATHS U ONPEICIICHUS TCPMOIMHAMUKHN. DHTAJIBIIUSA CUCTEMbI. DHTAJIBIIUSI XUMH-
YECKOM PEeaKIMU. DKCIEPUMEHTAIBHOE OIPEICIICHHE SHTANIBIINN PEeaKIMK (Ha MpUMepe peak-
1Y HEUTpaTH3alIHH ).

2. TlpenckazaHue reOMETPUYCCKOrO CTPOCHHUS MOJICKYJI METOIOM OTTAJIKUBAHUS 3JICKTPOHHBIX Iap
(meton ['mumecnn) 1 MeTOIOM BajieHTHBIX cBs3ei. ['eomerpus monekyn BeClz , BFs, CHs , NH3
un H20.

3. CKOJBKO rpaMMOB ITUHKA PACTBOPUIIOCH B COJITHOM KUCIIOTE, €CJIM U3BECTHO, YTO B XOE ITOM
peakuuy Mpu HOPMAJIbHBIX YCIOBUSX BblAEIWIOCH 1,2 11 Bonopoaa.

Honent HOL| Xumbnorex, K.X.H., TOIEHT /Kyckos A.H./
N.o. pykoBoaurens HOLL Xumbunorex, k.0.H., T01IeHT [Topumuna E.C./
VYTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokoa Ne (coct. A.H. KyckoB)

MUHUCTEPCTBO HAYKHU Y BBICILIETO OBPA30BAHUST POCCUIICKON ®EJIEPALIA
®EJIEPAJIBHOE I'OCY/IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXKIEHHE BBICILEIO OBPA3OBAHHSI
«MOCKOBCKHUI NOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

HOII «Xumbuorex» / Iucuumiaunna «Xumus» / 2021 /2020 yuedublii roax

Buiaer Ne 6

1. 3akon I'ecca. CneactBus u3 3akoHa ['ecca. CriocoObI pacyeTa SHTAIBIHNKN PEaKIHil C UCTIOIB30-
BaHMEM 3akoHa ['ecca (Ha KOHKPETHBIX IPUMEPAX ).

2. Dueprermueckue quarpaMMbl MO TByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYI 2 Tepruoia. 3aKOHO-
MEpPHOCTU B U3MEHEHUH UX CBOMCTB (JJIMHA CBSI3U, SHEPTUS CBSI3U, MATHUTHBIE CBOICTBA).

3. Bo ckonbko pa3 ymenbmutcs ckopocts peakuuu 2NO + Oz = 2NO2 npu pa3daBieHun cMecu
pearupyromux ra3os B 3 paza? CoctaBbTe (HOpMYITy A ONPEAeSICHUs] KOHCTAHThI PABHOBECHS
JTAHHOW peaKLuu.

Honent HOL| Xumbrorex, K.X.H., TOIEHT /Kyckos A.H./
WN.o. pykoBoautens HOLL Xumbunorex, k.6.H., T0LEHT /Topuuna E.C./
VYTBepxaeHo Ha 3acemanuu . .201 1., mpoToko Ne (coct. A.H. Kyckos)

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3BOBAHUST POCCUMCKOM OEJIEPALINN
DENEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE BBICIIIEI'O OBPA3SOBAHNMA

«MOCKOBCKHM MMOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)
HOII «Xumbuorex» / Iucunmimaa «Xumus» / 2021 /2020 yuednsblii roa

Buaer Ne 10



1. BausHue Temreparypsl Ha CKOPOCTh XMMHUYECKOH peakiuu. [TpuurHb! BIUsSHUS (10151 aKTUB-
HBIX MOJIEKYI U pacnpenenenue bonsiiMana). YpaBHenue Appennyca. DHEpreTH4ecKuid mpo-
(Wb XUMUYECKOH peakiiy. JKCIIEPUMEHTAIBHOE ONPEeNICHHE YHEPTUN aKTHBALIUN XUMHUYe-
CKOH peakuuu (KOHKPETHBIHN pumep).

2. 3aBucuUMOCTb 3Hepruu [ mdéOca XMMUYECKON peakiiui OT TeMIepaTypbl (HTAIBITMUHBINA U SHTPO-
nuiHbIA QakTopsl npouecca). DHeprus ['udb6ca u caMonpon3BOIBLHOCTH MPOLECCA.

3. CocraBbTe 3JIEKTPOHHYIO (POPMYJTy aToMa TUTaHA U HOoHOB TMTana Ti2* u Ti**, K kakomy srek-
TPOHHOMY CEMENCTBY OTHOCUTCS TUTAaH? [IpuBennTe 3JIEKTPOHHBIE AHAJIOTY TUTAHA.

Houent HOLl Xumbnortex, K.X.H., IOLEHT /Kyckos A.H./
HN.o. pykoBoautens HOLL Xumbunorex, k.0.H., TOLEHT /Topuuna E.C./
YTBepxkaeHo Ha 3aceganuu . 201 1., mpoTokon Ne (coct. A.H. KyckoB)

MUWHHCTEPCTBO HAYKH Y BBICIIIETO OBPA30OBAHMSI POCCUIICKOI ®EJIEPALIN
®EJIEPAJIBHOE I'OCY/IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXKIEHHE BBICILEIO OBPA3OBAHHSI
«MOCKOBCKUI NOJJUTEXHUYECKNHU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

HOII «Xumbuorex» / Iucuumianna «Xumus» / 2021 /2020 yuedublii roax

Buaer Ne 12

1. OGparumble xumuueckue peakiuu. CKOpocTh 00paTHUMbIX XUMHUYECKHUX peakuuid. Kunertu-
YeCKOe OMMCAaHUEe XMMHUYECKOIO paBHOBECHUS (CBS3b KOHCTaHTHI pAaBHOBECHS PEaKIUH C KOH-
CTaHTaMM CKOPOCTEH MPSAMOIro U 0OPaTHOTO MPOLIECCOB).

2. Dueprus 'u60ca. CrannaptHas sHeprus I m66ca odbpasoBanus BemectBa. CTaHaapTHas 3Hep-
rust ['m66ca xummueckoit peaxiuu. CrnocoObl pacuera cTaHIapTHOW Hepruu I'mdb0ca xummu-
YeCKOM peakuu (Ha KOHKPETHOM ITpUMeEpE)

3. H3o00pa3ute rpaduvecku ¢ TOMOIIBI0 METO1a BAJIGHTHBIX cBsizel (BC) 1 00BsICHUTE MEXaHU3M
o6pazoBaHus MoJeKynbl SiF4 1 nona [SiFe]?". YkakuTe THIIBI 06Pa3yIONIUXC XUMUUECKHX CBS-
3ei, MX KPaTHOCTh M MEXaHU3MBI UX 00pa30BaHUs

Houent HOLl Xumbnorex, k.X.H., JOLIEHT /Kyckos A.H./
N.o. pykoBoautens HOL Xumbunorex, k.0.H., TOLEHT /Topmmna E.C./
VYTBepxaeHo Ha 3acemanuu . 201 r., mpoTokom Ne (coct. A.H. Kyckon)

IIpuMepsI 3K3aMeHALIMOHHBIX OUJIETOB

MHUHUCTEPCTBO HAVKU 1 BBICIIET'O OBPA3OBAHHNSA POCCUMCKON OENEPALINU
DEJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXIEHME BBICIIIEI'O OBPA3OBAHUS
«MOCKOBCKHWH MOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

HOII «Xumbuorex» / Ilucuumimna «Xumus» / 2021 /2020 yueoHblii roa



Bbuaer Ne 1

1. CrexuomeTpuuecKkue 3aKOHBI: 3aKOH COXPAHEHHUsI MAacCChl, 3aKOH MOCTOSIHCTBA cocTaBa. Ux
pOJIb B XUMHUH U COBPEMEHHAsA TPAKTOBKA. 1'a30BbIe 3aKOHBI: 3aKOH ABOraapo, ypaBHeHne MeH-
neneepa-KnaneiipoHa.

2. KowmmnekcHble coenuHeHusi (mpumepbl). OCHOBHBIE MOHSATHS: KOMILIEKCOOOpa30BaTeb, JTU-
rafjl, KoOOpAHUHAMOHHOE urcio. OO0pa3oBaHrEe KOMIUIEKCHBIX YacTHII B pacTBopax. CTymneHya-
Thle KOHCTAHThI 00pa30BaHUs KOMIUIEKCHBIX YaCTUIl U KOHCTAHThHI UX YCTOMYMUBOCTH.

3. HanmmmuTte snekrponHyto Gopmyny atoma cepbl. K kakoMy 31eKTpOHHOMY CEMEHCTBY (THILY)
OTHOCHUTCS cepa? YKaKUTE BAJICHTHBIE 3JIEKTPOHBI, PACIIPEIEIUTE UX 0 SHEPTETUYECKHUM STUEi-
KaM B HOPMaJIbHOM U BO30YXJICHHBIX COCTOSIHUSX.

Honent HOL| Xumbnorex, K.X.H., TOIIEHT /Kyckos A.H./
W.o. pykoBoautens HOLL Xumbunorex, k.0.H., T01eHT /Topmnna E.C./
VTBepxkaeHo Ha 3acegauu . 201 1., mpoTokon Ne (coct. A.H. Kyckos)

MUHUCTEPCTBO HAVKU 1 BBICIIET'O OBPA3OBAHUS POCCUVICKON ®EJIEPALIN
®EJIEPAJIBHOE FOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHVE BBICLLIETO OBPA30BAHHSI
«MOCKOBCKHU MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

HOII «Xumbuorex» / Iucuumimaa «Xumus» / 2021 /2020 yueoHblii roa
Buier Ne 4

1. Xumnueckoe paBHOBecHe. Y CIOBUS XUMUYECKOTO paBHOBecHs. KOHCTaHTa paBHOBECUS! XUMHU-
4ecKol peakiuu. TepMoJMHAMUYECKUI BBIBOJ KOHCTAHThI PABHOBECHS.

2. 3aBHCHMOCTBH 3JIEKTPOJHOTO MOTEHIMaa OT YCIOBHHM NpPOBENEHUS peakluu. YpaBHEHUE
HepHncra.

3. Brruucnure: a) MaccoByr0 OO paCTBOPEHHOTO BemiecTBa (®, %); 6) HopManbHOCT (CH); B)
MoJsipHOCTh (Cm); T) MossutbHOCTB (Cm ); 1) Tutp (T) pacrBopa H3aPO4, momydenHoro npu pac-
tBopernu 18 T HsPO4 B 282 cM® BOJIBI, €CIM OTHOCHTEINBHAS TIIOTHOCTH TIONTYYEHHOTO PAacTBOPA
coctasister 1,031 r/em®

Houent HOLl Xumbnorex, k.X.H., JIOLIEHT /Kyckos A.H./
N.o. pykoBoaurens HOLL Xumbunorex, k.0.H., TOLEHT /Topmmna E.C./
VYTBepxaeHo Ha 3aceganuu . 201 1., mpoTokos Ne (coct. A.H. Kyckos)

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMSI POCCUMCKOM OENEPAIINN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BbICILIEI'O OBPASOBAHUA

«MOCKOBCKHWH MOJTUTEXHNYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)
HOII «Xumbuorex» / Iucuummmna « Xumus» / 2021 /2020 yueoHblii roa

Buaer Ne 7



1. DOuTponwus BemiecTBa. 3aBUCUMOCTb SHTPOITUH BEIIECTBA OT TEMIIEPAaTyphl, 00beMa, arperart-
HOTO COCTOSIHHA. DHTpomnus oOpa3oBaHus BemiecTBa. [Iporecchbl, COMPOBOXKIAIOIIUECS YBETH-
YEHUEM U YMEHBIICHUEM SHTPONUU (IIPUMEDPHI).

2. Tlepmonuueckas cucrema 3rmeMeHnToB [l. 1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBONCTB
aTOMOB (paJnyC aToma, SHEPrusi MOHU3AIMHU, CPOACTBO K DJIEKTPOHY, FJIEKTPOOTPULIATEb-
HOCTb). DHEPreTHYeCKHUe JUarpaMMbl MHOTORJIEKTPOHHBIX aTOMOB.

3. B cucreme: A(r) +2B(r) « C(1)
pPaBHOBECHBIC KOHIIEHTpaIuu paBHbl (Mosb/n ): [A] = 0,6; [B] = 1,2; [C]=2,16. Omnpene-
JIUTE€ KOHCTAHTY PABHOBECHS PEAKIMU U UCXOJIHBIC KOHIICHTpAIMK BemecTB A u B.

Honent HOL| Xumbnorex, K.X.H., TOIIEHT /Kyckos A.H./
N.o. pyxoBoautens HOL| Xumbuorex, k.0.H., TOIEHT /Topmmna E.C./
VTBepxkaeHo Ha 3aceganud . 201 1., mpoTokon Ne (coct. A.H. Kyckos)

MUHUCTEPCTBO HAYKHU Y BBICLILIETO OBPA30BAHUST POCCUIICKON ®EJIEPALIA
®EJIEPAJIHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHHE BBICILIEFO OBPA30BAHIS
«MOCKOBCKHUM NOJIUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHW MOJIUTEX)

HOII «Xumbuorex» / Iucuumianna «Xumus» / 2021 /2020 yuedublii roax

Buaer Ne 17

1. CwmemieHune XMMHMYECKOIO PAaBHOBECHUS NMPH M3MEHEHMH BHEWIHMX YyciaoBui. [lpuniumn Jle
[laTenbe: TepMOAMHAMUYECKOE M KHHETHYECKOE 00OCHOBAHUE.

2. T'unponus kak mpumep NPOTOJUTHYECKOro paBHOBecus. ['MIponu3 KaTHOHA M aHMOHA (IIpU-
Mepbl). [TonHbli (HeoOpaTUMBIN) THAPOINU3 (TIPUMEPHI).

3. Peakuus ropeHus )UAKOT0 3TUIOBOTO CIUPTA BBIPAXKAETCS TEPMOXMMUYECKUM YPaBHEHUEM:

C2HsOH(x) + O2(t) = 2CO2(r) + 3H20(x); AH=7?

Brruucnute TennoBoii 3G GeKT peakium, eciid U3BECTHO, YTO TEIUIOTH 00pa30BaHMs
C2Hs0H(x), CO2(r) 1 H20(3x) cooTBeTCTBEHHO paBHEI, KJ[>k/Moub: -277,67; -393,51 u -285,84.

Houent HOLl Xumbnorex, k.X.H., JIOLEHT /Kyckos A.H./

N.o. pykoBoaurens HOLL Xumbunorex, k.0.H., 10LEHT /Topmmna E.C./

VYTBepxaeHo Ha 3acemanun . 201 1., mpoTokos Ne (coct. A.H. Kyckos)



7. YueOHO-MeTOAMYECKOE U MH(OPMAIHOHHOE 00ecneYeHne JUCIUILIUHBI.
a) OCHOBHAs JUTepaTypa:
1. Xumus: yueOHUK U IPAKTUKYM JJi MpukiIagHoro Oakanaspuara / T.B. MapteinoBa, U.B. Apramonosa, E.b. ['onqynoB — M..:
N3narenscTBO FOpaiit, 2015. — 393c.

0) 10MOJIHUTEILHAS JIUTepaTypa:
1. 3agaum u ynpaxuenus o oomen xumun / H.JI. I'muaka — M.: m3gatensctBo «k KHOPYCy, 2012. — 248 c.

B) IPOrpaMMHOe o0ecrnievyeHre U HHTePHeT-Pecypcehbl:
[IporpammHOe oOecTieueHNE U UHTEPHET-PECYPCHI HE MPETyCMOTPEHBI.

8. MaTepuajbHO-TeXHHYECKOe o0ecrieyeHne TUCIHIIHHBI.
JUtst TpoBeICHUS 3aHATUNA UCIIOJIB3YIOTCS JIEKUMOHHBIE ayIUTOPUM U CIIEHHUATM3UpOBaHHbIe yueOHble 1aboparopun HOLL Xum-
buotex, ocHallleHHbIE BCEM HEOOXOAMMBIM 000PYAOBAHUEM U METOAMUYECKUMHU MaTepHallaMu ISl IPOBEACHUS JIEKIIMOHHBIX 3a-
HATUHN U 1a00PATOPHOTO MPAKTUKYMa MO TUCHUIUINHE «XUMUS».

[Iporpamma cocTaBieHa B COOTBETCTBUU ¢ DefepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICILIETO 00-
pa3oBaHus [0 HANPABICHUIO MOArOTOBKM crienrannucToB 23.05.01 «HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBAY.

IIporpammy cocraBuaI:

JIOIICHT, K.X.H. /KyckoB A.H./

IIporpamma corjiacoBana:

PykoBoauTenb 06pa3zoBaTeNbHOM MPOrpaMMBbI A.H, 3aiineB



Ipunoocenue
CrtpyKTypa 1 coJepKaHue TUCIHUILTIHBI « XHMUSD [0 HATIPABJICHUIO
08.03.01 CTpourteabcTBo
[Tpodwmits «IIpoMBINLIEHHOE W TPAKIAHCKOE CTPOUTEIbCTBOY
(6akamaBp), 3a0uHas popma oOyUeHHS

Buabl yuedHoii padoThl, ®opm
= _— BKJII0YAS] CAMOCTOAITEIbHYIO Buasbl camocTosiTesIbHOM PadoThI bl aT-
Paznen 3 GE § padoTy CTy1eHTOB, CTYJI€HTOB TecTa-
/n é E § U TPYA0EMKOCTh B Yacax 107071
J | II/C | JlJa6 | CPC | KCP | K.P. | K.IL. | PI'P | Pepepar | K/p | D | 3
OcHOBHbIE MOHSITUS U 32KOHBI XH-
1.1 1 1 1 3
MHH
Beoonoe 3anamue no nabopamop-
1o |HOMY npaKmuKymy. TexHuka 6e3- 1 1 3
OMacHOCTH Ipu paboTe B 1aboparo-
pun
13 Knaccnq)umcaunﬂ XHMHYECKHX CO- 1 3
eIMHEeHn i
14 Jlabopamopnas paboma <<KH?CCBI 1 1 3
HEOPTraHMYECKUX COCTMHEHUI
1.5 | Ctpoenue aToma 1 1 1 3
Jlabopamopnas paboma «Onpenene-
1.6 | Hue PKBHUBAJICHTHON M aTOMHOU 1 1 3
MacChl METaJIIa
17 IHepuoauveckuii 3akon. CBoiicTBa 1 1 3
XUMHYECKHX IJIEMEHTOB.
18 XuMH4YeCKas CBSA3b M CTPOCHHUE 1 3
MOJIeKY.JT




XuMHuyecKasi TepMOJIUHAMUKA.

1.11 1 3
Yacrtp 1

112 XuMHYecKas TEPMOTUHAMHUKA. 1 3
Yactp 2

1.13 | Xumuyeckas kuHetuka. Yacrs 1 1 3

114 Jlabopamopnas paboma «CKOpOCTb 1 3

' XUMUYeCKoH peakuuu. Karanus»

1.15 | Xumuueckasi kuHeTuka. Yacrs 2 1 3

2.1 | Teopusi pacTBOpOB. 2 3
Jlabopamopnas paboma «IIpurotos-

2.2 | NeHWe H ONpeCIICHHE KOHIICHTPAIIUH 2 3
pacTBopa»

2.3 | IucnepcHble CHCTEMbI 2 3

2.4 | PacTBOpBI 2j1eKTPonTOB. Yacts 1 2 3

55 Jlabopamopnas paboma «CunbHbIC 5 3

| ¥ ci1a0ble JIEKTPOIIUTHI

2.6 | PacTBopsI 2j1eKTPOIUTOB. YacTh 2 2 3

57 OKHCIUTEILHO-BOCCTAHOBUTEIb- ) 3
HbI€ PeaKIuM.

2.8 | Xumus MeTalJIoB 2 3

2.9 | DJeKTpOXHMHYEeCKHe MPOoLecChl 2 3

P

510 .Ha6opamovaaﬂ paboma «Psiy ) 3
HaAPSDKEHUH METAJLIOBY

2.11 | Koppo3usi MeTa/lJIOB 2 3

512 Jlabopamopnas paboma «INEKTPO- 5 3

XUMHYCCKAAd KOPpO3UiI»




Opranuyeckne U BHICOKOMOJIEKY-

2.13 | AsipHble coequHeHusi. O63opnasn 3
JleKyus.
@opma ammecmayuu
Bcero 4acoB mo aJucHMILINHE 88




