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1. llesan ocBOEHMSI AN CIMIIJIMHBI

Ieabr0 0CBOCHUS AUCIUILIIAHBI « X MMHS SIBIISIOTCS:

— (hopMUPOBaHKE HABBIKOB COBPEMEHHOTO XUMHYECKOTO MBIIIICHUS;

— (hopmupoBaHNE HABBIKOB HCIOIH30BAHUS XUMHUUYECKUX 3HAHUU U YMCHHI B MPAKTHYECKOH Jesi-
TEIBHOCTH;

— BOCIUTAHHE y CTYICHTOB XMMHYECKOH KYJIBbTYpPBHI, KOTOpasi BKJIIOYAET B ce0si BHIPAOOTKY Mpe.i-
CTaBJICHUH O POJIM U MECTE XMMHHU B COBPEMEHHOM MHUpE, MOTPEOHOCTh KPUTHUYECKH OCMBICITMBATh M HC-
MOJIB30BATh IS MTOTIOJTHEHHSI CBOMX 3HAHHMHA aHATUTUYECKYIO HHPOPMAITUIO;

— (OopMHUpPOBAaHKE €CTECTBEHHOHAYYHBIX IPEICTABICHUA O BEIICCTBAX M XMMHUYECKUX MpOIeccax B
MIPHUPO/IC, TEXHUKE, TPOU3BOJICTBE MATEPHAIIOB M O0OPYIOBAHUS JIJISl SHEPTCTUKH.

3agaum TUCIHUILIMHEL:

— OCBOGHHUE TCOPETHUYECKUX MPEACTABICHUHN, COCTABISIIONNX (DYHIAMEHT BCEX XUMHUYECKHUX 3Ha-
HUW U CBOMCTB JICMEHTOB U O00Pa30BAaHHBIMU UMH MPOCTHIX U CIOXKHBIX OPTaHMYECKUX M HEOpPraHHYe-
CKHX BEIICCTB;

— U3Y4YEHHE MEXaHHM3Ma IPOLIECCOB U YCIOBUW UX MPOBEACHHUS B MPUPOJAE M HA MPOU3BOJCTBE
(OCHOBBI XMMHUYECKON TEPMOAMHAMUKH, KHHETUKH, PABHOBECHS, FJIEKTPOXUMHUUECKHUE MPOIECCHI);

— OCYIIECTBIIEHUE HEOOXOJUMBIX PACUETOB, CBS3aHHBIX C MPUTOTOBJICHHEM PACTBOPOB U aHAIIH-
30M BEIIISCTB;

— MPOBEJICHUE aHaJIM3a MAaTEPUATIOB U TEXHUYECKUX CPEJICTB.

2. Mecrto qucuumiimiebl B crpykrype OOII 6akanaBpuara

JuctumnamHa BXoauT B 010k b.1 «O06s3arenbHast yactey, noapasaen b.1.1.7

JlanHast qUCHMIUIMHA MIpernogaeTest Ha 1-M Kypcee, onupaercs Ha pe3yabTaThl EI'D u kirtoueBbie 00-
pa3oBaTellbHbIe KOMIIETEHIIUH, TOYY€HHbIE B CPEAHEH 00111e00pa30BaTeIbHOM IKOJIE.

3HaHUsI, yMEHUS, HABBIKU, CPOPMUPOBAHHBIEC JAHHOW AUCHUILTUHON OYAYyT BOCTPEOOBAHBI IPU U3Y-
YCHHUH TaKUX JUCHUIUIMH Kak: «[ oprodye-cMa30uHbIe MaTepUaIb IS SKCIUTyaTallii SHEPTOyCTaHOBOKY,
«Tepmoaunamukay, «Paboune npouecce B IBC u ux cucremax», «AJbTepHATUBHBIE TOTUIMBA IS SHEP-
FETUYECKUX MAIIUH.

3HaHMsI, yMEHHUSI, HABBIKK, CPOPMUPOBAHHBIE TAaHHOW JUCIUILTUHON, OYAyT BOCTpEOOBaHBI IPU
MIPOXOXKJACHHUH MTPEITUTUIOMHON TTPAKTHUKHU U CIAYH TOCYIapCTBEHHOW HTOTOBOM aTTECTAIIHH.

3. Ilepeyenn NIaHMPyeMbIX Pe3yJIbTATOB 00y4eHHUs MO JUCUUILINHE (MOYJ/II0), COOTHECEHHBIE C
IUVIAHUPYEMbIMH pe3yJIbTATaAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrPaMMBbI

[Iponiecc n3yueHust JUCUMIUIMHBI HAllpaBjeH Ha (OpMUPOBaHHE CIEAYIOUIMX KOMIIETCHIIMHA U UX
CTPYKTYPHBIX 3JIEMEHTOB:
IInanupyemsble pe3yJbTaTbl OCBOCHHUS JMCIUIIIHHBI

B pe3ynbTaTe ocBOCHUS
Kox xomme- | oOpa3oBarenbHON MPOrpaMMBI [lepeueHs TIIAHUPYEMBIX PE3YyIBTATOB 00Y-
TEHIINU oOydJarouiics 10JpKeH 00J1a- YEHHUS 10 JUCIUIIINHE
J1aTh
CnocoOHOCThIO MPUMEHSTh 3HATh:
COOTBETCTBYIOMINI (PU3UKO- OCHOBBI CTATUCTHKH M COBPEMEHHBIE TPOIPAMM-
MaTeMaTUYECKUH amrapar, Me- | Hple Cpe/ICTBA, MPHUMEHSIEMBbIE 111 00pabOTKH U
TOABI aHAIN3a U MOJCIIUPOBA- | MPEACTABICHUS DKCIIEPUMEHTAIBHBIX XUMUYECKUX
HUSI, TEOPETUYECKOTO U IKCIIE- | TaHHBIX.
PHUMEHTAIILHOTO UCCIIEIOBAHUS | yMETh:
OIIK-2 TpY PEIIeHUH NPOdheCccHo- [IpaBuiIbHO TOCTaBUTh XUMUYECKUI IKCIIEPU-
HaJIbHBIX 3a7a4. MEHT, pac4uTaTh JOCTOBEPHBIC JaHHBIC 3TOT'O
AKCIEPUMEHTA.




BJIaJeTh:

HaBbikamu npoBeieHHs pacueToB MpU TEOpETHYE-
CKHX U 9KCIIEPUMEHTAIIbHBIX XUMUYECKUX HCCIIe-
JIOBaHUSX.

HaBbikaMu rpaMOTHOTO U3JI0KEHUS Pe3yIbTaToOB
COOCTBEHHBIX XUMHYECKUX HAYYHBIX UCCIIEI0BA-
HUH (0TueThI, pedepaTsl, TOKIAABI U AP.), OCHOB-
HBIMU [IPUEMaMU UX 00paOOTKH U MPEACTABICHMUSL.

OcHoBHBIMU 3TanaMu (HOPMUPOBAHUS YKA3aHHBIX KOMIIETCHIIHIA MTPU U3yYCHUH CTYICHTAMU JIUC-
LUUIUTHHBI SBJISIOTCS MOCIEeI0BAaTEIbHOE H3yUEHUE COAEePKATENbHO CBSI3aHHBIX MEXy COO0H pa3/ienoB
(Tem) yueOHBIX 3aHATHIA. M3ydeHne Kaxaoro pasjiena (TeMbl) MPeInoiaracT OBjIaIcHuEe CTYJACHTaMU He-
00XOTMMBIMU KOMIIETCHIMSIME. Pe3ynbTar aTTecTauu CTyJJICHTOB Ha Pa3JIMYHBIX 3Tanax (popMupoBaHus
KOMITIETEHIIUH MMOKa3bIBa€T YPOBEHb OCBOCHUS KOMIIETEHIINH CTyIeHTaMU. DTamHOCTh (OPMUPOBAHUS
KOMITETSHITHH MPSMO CBSI3aHa ¢ MECTOM JHUCIMIUIMHEI B 00pa30BaTEILHON MporpamMmme.

4. CTpyKTYpa U colepKaHue TUCUUILINHBI

JuctunnuHa untaercs Ha 1 cemectpe

[TpomexyTouHas aTTecTanus - SK3aMeH

KomnmaecTBo Henenb B cemecTpe - 18

OO11ast TPYI0EMKOCTh JIUCIUILIAHBI - 4 3aUETHBIC SIMHUIIBI
OOm1ee KOIMYECTBO YacOB MO CTPYKTYype - 144

KonuuecTBo ayautopHbix yacos - 14

KonmgecTBo yacoB camocTosTenpHOU padboTsl - 130
KonnyectBo yacos Jyiekuuii - 8

KonnyectBo yacoB 1abopaTopHBIX 3aHATHH - 4

KonndecTBo 4acoB CEeMUHAPOB M MPAKTHYESCKUX 3aHITHH - 2

4.1. Coanep:xaHue JIEKIHOHHOT0 KypPca TUCHHUILJIMHBI

1.0cHoBHbIE IOHATHSA U 32AKOHbI XUMHUH

X¥MHs Kak IpeaIMeT ecTecTBo3HaHus. [Ipeamer XuMuu u ero cBsi3b C IpyrMMH HayKamH. 3Hade-
HUE XMMHH B U3YYEHUU NPUPOAbI. XUMUS U OXpaHa OKpykaromen cpeabl. OCHOBHBIE pa3/iesibl XUMUU U
METOJIbl UX U3ydeHUs. OCHOBHBIE MMOHATUSA XUMHUH: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, SKBUBAJICHT,
MOJIb, MOJISIPHAsl Macca, KJIacChl HEOPraHWYeCKUX coequHeHnH. OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXpa-
HeHus Maccel 1 sHepruu M.B. JIomoHOCOBa, 3aKOH MOCTOSIHCTBA COCTaBa XMMHUUYECKUX coequHeHui [Ipy-
CTa, 3aKOH AKBHBaJIEHTOB PuxTepa u 3akoH ABorajpo.
2.CTtpoeHue aToma

Bo3nukHOBeHME U pa3BUTHE MPOOIEMBI CTPOSHHS aToma. SnepHasi MOJelb

atoma 1o 3. Pezepdopay. CoctaB aTOMHBIX siiep, IpOTOHHO-HeWTpoHHas Teopust [1./1. Urnarenko
un E.H. T'anona. U3oronsl. CTpoeHue aeKTpoHHBIX 00ojiouek aromoB. OcHoBHBIE nocTynaaTsl H. Bopa.
KopnyckynspHo-BOIHOBOH Jyann3M 31€KTpoHOB. OCHOBHBIE MOJIOXKEHUS KBAHTOBOM XuMuu. KBaHTOBBIE
quclia, JHEPreTUYECKUe YPOBHH, MOJYPOBHH, aTOMHbIE opOuTanu. KoHurypauus 371eKTpOHHBIX OpOUTa-
neit B mpoctpaHcTse: s, p, d, f — opouTamu. EMkocTs yposHeil u momyposHeil. Pacnpenenenue snexTpo-
HOB B aTOMe€, MPUHLUIN HauMeHblIe sHepruu, npasmwio B.M. KieukoBckoro. 3anonHenue opouraneit
3JIEKTPOHAMHM B pealbHbIX aToMax, npuHiun Ilaymu, npasuio 'yana. CriocoObl n300paxeHus pacrpese-
nenus >nekTpoHoB: 1) meron Koccens; 2) anektponnbie ¢hopmynsl; 3) rpadudeckue dIeKTPOHHBIE CXe-
MBbI. XapaKTEpUCTUKA IEMEHTOB UCXO/I U3 CTPOEHUS UX aTOMOB.
3.Mlepuoanyecknii 3aKoH

[Tepuoanueckuii 3akoH J[.1. MenaeneeBa - OCHOBHOW 3aKOH XMMUH, €r0 COBpeMeHHasi popMyu-
poBka. Ileprognyeckas cucrtema xumuueckux 3ymeMeHToB J[.M. MenneneeBa kak rpadudeckoe mzodpa-
KEHUE MEePUOINYECKOTO 3aKOHA, KaK KJIacCu(UKAIUs aTOMOB IO CTPOEHUIO UX 3JIEKTPOHHBIX 000JIOUEK.
['pynmsl, nepuoas! u cemeiicTra s, p, d, f — amemenToB. MeTamisl 1 HEMETaJUIbl, UX MOJIO0XKEHHE B TIepro-




nuyeckoil cucteMe. OCHOBHBIE CBOMCTBA 3JIEMEHTOB — aTOMHBIN paJinyC, SHEPTUsl HOHU3AIMHU, CPOJICTBO
K JIEKTPOHY U 3JIEKTPOOTPULIATEIILHOCTD, BO3MOYKHBIE U TUIIMYHBIE COCTOSIHUS OKUCIIEHUS, OKUCIUTEb-
HO-BOCCTaHOBMTEJIBHBIE CBOMCTBA JJIEMEHTOB. M3MEHEHHE CBOMCTB JJIEMEHTOB B IIEPUOAAX U IpyIIax.
OO0meHayyHO€ 3HAUCHUE IEPUOINISCKOT0 3aKOHA U Tiepuoandeckoit cucremsl [[.1. Menpeneesa.
4. XuMuueckas CBI3b U CTPOEHHE MOJIEKY.JI

XuMHYecKasi CBSI3b U BAJICHTHOCTh. METOJI BAJICHTHBIX CBS3€H M MOJIEKYJISIPHBIX OpOUTAICH.
OcHOBHBIE BUJBl  XMMHMYECKOH CBSA3U: KOBAJCHTHAsA, METANIMYECKas, HOHHasA, BogoponaHas. [Ipupona
cBaA3u. Kpucrammyeckue BemecTBa ¢ MOHHOW PEIETKOM, UX cBOMCTBa. KoBaJleHTHAs CBsA3b, €€ pupoaa
u MexaHu3M oOpa3oBaHus. CriocoObl M300pa)KeHNs1 KOBAJIEHTHBIX CBs3€l, CBOMCTBA KOBAJEHTHBIX CBS-
3€M: JUIMHA, DHEPrus, HACBIILEHHOCTh, HANPAaBICHHOCTb. [IONSpPHOCTE MOJIEKYJ, IMUIIONBHBIA MOMEHT.
[Tonatue o ruOpUIM3AIN aTOMHBIX OpOHUTaiel. d U T — CBS3U. Pa3HOBUIHOCTH KOBAJEHTHOW CBS3H —
HENoJIsIpHast, MOJIsIpHasi, JOHOPHO-aKLENTOpHAs. MeTrananyeckas CBsi3b, €€ 0COOEHHOCTH, OCHOBHbBIE TH-
MAYHBIE CBOMCTBA METANIOB. ATperaTHOE COCTOSIHUE BEIIeCTBa. XUMHUYECKOE CTPOEHUE TBEPIOTO Tela.
AmopdHOe U Kpuctajuimyeckoe coctosiHue BemectBa. Kpucramiel. Kpucramnnueckue pemerku. XUMH-
4yecKas CBSA3b B TBEPABIX Tenax. XMMHMUYECKass CBA3b B IOJIYNPOBOJHMKAX U AUAIIEKTpUKaX. PeasbHble
KpUCTAJLJIBL.
5. XuMHYecKasi TePMOANHAMHUKA

dusnueckas CyIIHOCTb SHEPreTHYecKux 3PPeKToB XMMUYECKUX peakuuil. BHyTpeHHss 3Heprus
U DHTANbIUS 00pa3oBaHus XUMHUYECKUX coequHeHui. Tepmoxumus. [lepBoe Hauano TepMOAMHAMUKH,
ero 3HaueHue u npumenenue. 3akoH .M. T'ecca, ciencrTBus u3 Hero, IpUMEHEHHE ISl pacueTOB TeEll-
JOBBIX 3((EKTOB XUMUUECKUX peakiuii. TermmoTel 00pa3oBaHus W TEIUIOTH CTOPAaHUS XHUMHUYECKUX Be-
niecTs. Bropoe Hauano TepMOAMHAMUKH. DHTPONMS U €€ N3MEHEHHE B XMMHUUYECKUX IIpoLeccax. JHep-
rust ['m60ca. YcimoBue caMONpoOn3BOIBHOTO MPOTEKAHUS XUMHUECKUX peakiuii. TepMoXuMudeckue pac-
YETBHI.
6. XuMHnYyecKkasi KHHETHKA

CKOpOCTh XMMHMYECKUX PEaKUUN M €€ 3aBUCUMOCTb OT KOHUEHTPAallMM U TeMIEpaTyphl. 3aKOH
neiictyromux Mmacc K. I'ynmpabepra u I1. Baare. Koncranta cKOpocTH XMMHUYECKOH peakiuu, ee pu3n-
yeckuil cMbica. 3akoH Banrt-I'odda. Dneprus aktuBauuu. BiausHue kaTain3atopoB Ha CKOPOCTh XH-
MHYECKHX pPEAKUUHA. ['OMOTeHHBII M TIeTEepOreHHbIN KaTain3. MexaHu3M JeHCTBHs KaTaJIu3aTOpOB B
TOMOT€HHOM M FeTepOreHHOM KaTayin3ax. MHruOUTOphI M MPOMOTOpPHI B Katanuse. [loHATHE O LEemHBIX
peakuusx ropeHus TorrBa. OOpaTUMOCTh XMMMUYECKHUX peakiuid. XUMHUYECKOe PaBHOBECHE B FOMO-
TEHHBIX M T€TEPOTreHHBIX cucTeMax. COCTOsSHNE AMHAMUUYECKOTO XHMHUYECKOTO PAaBHOBECHS, YCIOBHUSA U
IIPU3HAKK PABHOBECHOIO COCTOSHMA. KOHCTaHTa XHMMHMYECKOTO pPAaBHOBECUS, €€ pOJb B OILCHKE
HAIPaBJIEHHOCTH XMMHUYECKUX peakuuid. CMelieHre paBHOBECHS NTPU U3MEHEHUH KOHLEHTpPALMU pearu-
PYIOIIMX BELIECTB, TeMneparypbl U nasieHus. [Ipunumn Jle - [larense. Pons npencraBieHuii 0 XuMu-
YEeCKOM pPaBHOBECHH B TIOHUMAHUU U OLIEHKE XMMHUYECKMX U OHMOJIOTMYECKUX MPOLECCOB.
7. Teopusi pacTBOpoOB

OO0ume cBeneHust 0 pacTBopax. TUIbl pacTBOPOB. BojHbIe M HEBOJHBIE PACTBOPHI. DHEpreTHKa
mpolecca pacTBopeHus. PacTBopuMocTh BelecTB. 3aBUCUMOCTh PACTBOPUMOCTH OT NMPUPOABI U CBOWCTB
pacTBOpUTEINd M pacTBOpEHHOro BemecTBa. dusnueckas U XxuMudeckas Teopus pacTBOpoB. OCHOBHbIE
MTOJIOKEHUS TUAPATHOM Teopun pactBopoB (.M. MenneneeBa. lneanbHble U HEHZI€aIbHbBIE PACTBOPHI.
3akoHbl uaeadbHbIX pacTBopoB Payns u Bant-T'odda. Kunenne u 3amepsanue pactsopos. [lonstue o6
aHTH(pU3ax MPUMEHEHNE UX B TexHHKe. KOHIIEeHTpalys pacTBOPOB, pa3IUUYHbIE CIIOCOOBI €€ BBIPAKEHHUS.
XapakTepHbIE CBOMCTBAa pacTBOPOB. 3HAUEHHE PACTBOPOB B INPHUPOJAE, XUMHH, CEIBCKOM XO3SICTBE U
TEXHHKE.
8.PacTBOPBI 3/1€KTPOJTUTOB

Teopust >MEKTPOTUTHUUECKON AMCCOLMAIMM, MPUYMHBI Juccounanuu. 'maparanus (conbBaTa-
1usi) MoHOB. CTeneHb M KOHCTAHTa JIMCCOLMAIINHY, €€ 3aBUCUMOCTh OT KOHIEHTpalMU. 3aKOH pa3Bejie-
Hus OctBanbaa. CunbHbIE U cialble 3JEKTPOIUTHL. AMDOTEpHBIE 3JEKTPOIUThl. VOHHBIE ypaBHEHUS
peaxkuuii, uX MoyiHas U KpaTkas 3anuch. uccounanus Boasl. lonHoe npounssenenue Boabl. BogopoaHsblii
nokasarenb (pH), ero onpenenenue. JkcrepuMeHTanbHOe ompeaeneHrue pH BOIHBIX pacTBOPOB, poJib
MHAUKATOpOB. ['uaponu3 conet. I'maponuTuyeckas KUCIOTHOCTh U HMIENOYHOCTh. BydepHble pacTBOpBHI.
PaBHOBecus B cucreMax pactBop-ocanok. [IponsBenenrie pacTBOPUMOCTH. Y CIIOBUS BBIIIAJICHUS OCAJAKOB.
9.XuMHA MeTAJJIOB



Ponp MeTamioB kak OCHOBHBIX KOHCTPYKIIMOHHBIX MaTepuanoB. O0Ias XapakTepUCTUKA MeTall-
JI0B, UX (pu3nyecKkue cBOiCTBA. 3aBUCMMOCTH CBOMCTB METAJIJIOB OT UX MOJIOKEHHUS B IEPUOINIECKOM CH-
creme JI. 1. MenneneeBa BHyTpeHHee CTpOCHHE METAIIIIOB. XUMHUECKHE CBOMCTBA METAJIIIOB. MeTasuiu-
YyecKue CruiaBel. IHTepMeTanmnieckue CoeIMHeH s U TBEPbIE pacTBOPHI MeTaioB. OCHOBHBIE CITOCOOBI
MOJIy4EeHHUs] METAJUIOB U3 pyJ. BoccTaHOBUTENBHAS CIOCOOHOCTh METAIIOB. Pl CTaHIapTHBIX 3JEKTPOI-
HBIX [TOTEHUMANOB. JIErkue KOHCTPYKIMOHHBIE MeTajulbl. bepuiuii, MarHui, amomMuHui. Pusude-
CKH€ M XMMHMYECKHE CBOMCTBA, MX COCOUHEHMs, CIUIABbI, UCIIOJIIb30BAHUE B TEXHUKE. TSKENbIE KOH-
CTpYKIMOHHBIE MeTaibl, d-3nemenTs [-VIII moarpynmn. Xumus 31eMeHTOB ceMencTBa KeJe3a, UX CIula-
BBl M UX XUMHUYECKHE COEAUHEHMsI. XUMHs METAUIOB OAIPYIIBI XpOMa, Mapranna. XuMHUs IIJIaTUHOBBIX
METAJUIOB. XUMHMsI METAJUIOB MOArPYII MeAu U HuHKa. OOLIMe NOHATHS O MOJTYIPOBOJHUKAX, UX XUMH-
yeckoi npupoje. Kpucramimueckoe CTpOeHHE MOIYIPOBOAHUKOB, SHEPIETUUYECKUE 30HBI (BaJCHTHA,
3anpeléHHas 1 30Ha IpoBoAUMOCTH). COOCTBEHHBIE U MPUMECHBIE MOIYNpoBOIHUKHU. [ToHATHE O HO-
HOPHOH W aKLEenTopHOH nmpumecax. O030p p-3IEMEHTOB 00JIAAIOIIUX MTOIYIIPOBOAHUKOBBIMU CBOIMCTBA-
My [losynnpoBOAHUKOBBIE COEAMHEHUS: OOpUAbL, KapOUIbl, CUIMLIK/BI, TepMaHuibl U Ap. CBepXMIpoBo-
nsimue Matepuansl. [lpuMeHenne noaynpoBOJHUKOB B COBPEMEHHON TEXHHUKE.
10.0KkHCaUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIHU

CreneHb OKHUCIIEHUS JJIEMEHTa B COCAMHEHMM W IpaBUia €€ HaxoxaAeHUsd. OKUCIUTENbHO-
BOCCTAHOBUTENIbHBIE PEAKIUM KaK MPOLIECCH] IIEPEHOCA JIEKTPOHOB U U3MEHEHMSI CTEIICHEN OKUCIICHHUS
3JIEMEHTOB. METO/Ibl COCTaBJIEHMSI YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. OKuciau-
TEJIbHO-BOCCTAHOBUTENIBHBIN 3KBUBAJICHT. BaykHENIINE OKUCIUTEIN U BOCCTAHOBUTEIN. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH B [IOUBAX, IPUPOIHBIX BOJAX U BOAOEMAX, TEXHUKE U AIEKTPOXUMUYECKUX
mpoueccax.
11.2aexkTpoxumMmuYecKHe Mpouecchl

["anpBaHMYeCKHE AJIEMEHTHI U 3JeKTposn3. Kinaccupukanus >IeKTpOXUMHUYECKUX IPOLIECCOB.
[TonsitTue 00 3yIeKTpOJax M AJIEKTPOJAHBIX MNoTeHuHanax. CTaHAApTHBIA BOJOPOAHBIN 3JIEKTPOJ U BO-
JOpOoJHas IIKaja MOTeHUHManoB. YpaBHeHue HepHcra. [loTeHIManbl METAIUIMYECKHUX, Ta30BBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX 3J€KTpoJ0oB. ['anbBanuueckue snemeHThl. DJC u e€ u3MepeHue.
ONEKTPOXUMHUYECKass M KOHLIEHTPALIMOHHAs MOJIIpU3alus. DIEKTPOXUMHUYECKUE IIPOLIECCHl B JHEpre-
THKE ¥ MalIMHOCTPOEHUH. XHUMHUYECKHE HCTOYHUKU DJIEKTPUUECKOTO TOKA. AKKYMYJSTOPBI KHCIOT-
HbIE W IIEJIOYHBbIE. 3apsAlKa W pa3pAlka aKKyMYJISITOPOB. OJIEKTPOXUMHUYECKHE TI'€HEPaTOphl. OJIEK-
TPOXUMHUYECKHE TpeoOpazoBaTenu (XEMOTPOHBI). DIIEKTPOIU3 pacIljiaBOB U pacTBopoB. [locienoBaremns-
HOCTb 3JIEKTPOAHBIX ITPOLIECCOB HA KATOAE U aHOJIe. BTOpUYHbIE MpOLIECCHI PHU DIIEKTPOIIU3E.

DNEKTPOIN3 C PACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOAaMHU. Beixona no Toky. 3akonsl dapanes.
[TpakTHyeckoe MpUMEHEHHE HIIEKTPONIN3A: MTOJyYeHHE METAJUIOB, SJIEKTpOXUMUUeckas o0paboTka MeTa-
JIOB U CIUIaBOB, HAHECEHHE IraJIbBaHOIIOKPBITHH.
12.Koppo3us meTanios

OcHOBHBIE BUBI KOPPO3UH. XUMHUUECKasT KOPPO3us. DJIEKTpoXummuueckas kopposus. Kopposus
1oJ1 eficTBUEM Oy Ial0IUX TOKOB (3JEKTpOKOppo3usi). PakTopsl, BAUSIONIME HA HHTEHCUBHOCTh KOP-
pPO3UM METayuIoB. MeToAbl 3alUThl OT KOPPO3UH: 3AIIUTHBIE MOKPBITUS, 3JIEKTPOXUMHUYECKAs 3allluTa,
JIETUpOBaHKUE METAUIOB. MI3MeHeHHe CBOMCTB KOPPO3UOHHOM cpeibl. MTHrHOUTOpHI KOPpPO3UH.
13.0Oprannyeckue U BHICOKOMOJIEKYJISIPHbIE COeTUHEHHUS

Crpoenue, K1accupuKams U CBONCTBA OPraHUYECKUX COCTUHEHUN. XUMUS MOJUMEPOB, IpUMe-
HSIEMBIX B AJIEKTPOTEXHHUKE, YHEPreTHUKE U MAIIMHOCTPOCHUU. 3aBUCUMOCTh CBOMCTB MOJMMEPOB OT CO-
CTaBa U CTPYKTYPBI.

4.2. ConepxaHue NPAKTHYECKUX 3aHATHI
[IpakTHueckue 3aHATHS JaHHOW TUCLUILIMHE HE IPEAYCMOTPEHBI.

4.3. Coaep:xxanme JJaGOpaTOPHBIX padoT

1.Knaccel HEOPTraHUYECKUX COEAMHEHUN.

2. PacueT mIMHBI XUMUYECKON CBS3H.

3. Onpenenenne TEIUIOBOTO 3P deKTa peaknu HEHTpaTH3aIuy.
4. CxopocTb XxuMHueckol peakuuu. Karamus.



5. JlucnepcHble CUCTEMBI M KOJJIOUHBIE PACTBOPBI.

6. CunbHbIC U crlabble AIEKTPOIIHUTHI.

7. OKUCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

8. Psix HanpshKeHUH METaIOB U 3JIEKTPOXUMHUYECKask KOPPO3HUSI.

9. Xumuyeckue CBOMCTBAa OPraHMUECKUX COCTUHEHNI HEKOTOPBIX KJIACCOB.

4.4. llpumepHasi TeMAaTHKa KyPCOBOI0 NMPoeKTa (KypcoBoil padoThl)
KypcoBoii mpoekT (kypcoBasi paboTa) He IpeTyCMOTPEHEI.

4.5. TeMbl 1J151 CAMOCTOATEIbHOI PadOTHI CTY/IEHTOB

1. XuMmuuekui coctaB aBTOMOOUALHBIX ['CM.

2. XuMus IOJTUMEPHBIX KOHCTPYKIIMOHHBIX MAaTEPHUATIOB.
3. [TosimMepHBIe TOKPHITHS M KIICH.

4. XvuMUs IOJIMMEPHBIX TUAICKTPUKOB U MIPOBOTHUKOB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

Jlnist 00y4eHus: AUCIUIUINHE BEIOPAHbI CIIeIyIoNre 00pa3oBaTeIbHbIC TEXHOIOTHH.

KonrtaktHas paboTa ¢ 00y4aromuMIcs BO BpeMs ayAUTOPHBIX 3aHATUH B (popme Jiekuuii, 1adbopa-
TOPHBIX paboT. J[aeT BO3MOKHOCTh CKOHIIEHTPHUPOBATh MaTeprall B OJIOKH U MPENOJHOCUTH €ro KaK e/iu-
HOE 11eJI0€, @ KOHTPOJIb IPOBOAMTH IO IPEABAPUTEIHLHON MOATOTOBKE O0YUarOIUXCS.

BrimonHeHue miana caMoCTOSTeIbHONU PadOThI, CAMOCTOSITETIFHOE H3yYEHHUE TEOPETHIECKOTO Kyp-
ca.

Bo3moxHOCTE B3aHMOHeﬁCTBHﬂ, B3aMMHOTI'O O6y‘-ICHI/I$I 1 B3aMMHOTI'O KOHTPOJIA 06y11a1011114xcs1 B
nporiecce J1abopaTopHbIX paboT; popMupoBaHHE HAaBBIKOB KOMAaHHOM paboThl U (pOopMUpOBaHUE JTHIEP-
CKHUX KOMHCTCHHI/Iﬁ OTACJIBHBIX O6yanOHIHXCﬂ.

UreHue JeKIHH ¢ WUTIOCTPALUSIMHU Ha MEJIOBOM JIOCKE U BEJCHNE KOHCIIEKTa 00yJaroIMMHUCS C T10-
CIEeAYIOUIEN MPOBEPKON KOHCIIEKTA.

OOyueHue ¢ TOMOIIbI0 TEXHUYECKUX CPeACTB 00yueHHs. JleMoHCTpalus clnaiioB npe3eHTauuii u
BUJICOPOJIMKOB MTOCPEACTBOM MYJIbTUMEANNHOIO 000py10BaHus, GOPMUPOBAHNE HABBIKOB CAMOCTOSI-
TEJILHOTO MPUMEHEHHSI CPEJICTB U3MEPEHUH.

OcBoeHMEe TEOPETUIECKOTO Kypca 1Mo y4eOHHKaM U HOPMATUBHO TEXHUYECKUM JIOKyMEHTaM

OOyueHnue ¢ TOMOIbI0 HHPOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH. OCcBOEHHE Teope-
TUYECKOTr0 Kypca 110 HHTEpHET-pecypcaM U HHPOPMaIlMOHHO-CIIPAaBOYHBIM CHCTEMAM.

VY nenbHbII Bec 3aHATHHA, TPOBOJUMBIX B MHTEPAKTHBHBIX (hopMax, OIpesiesieH INIaBHOM LeNblo 00-
pa3oBaTeNbHON MTPOTrpaMMbl, 0OCOOEHHOCTHIO KOHTHHTEHTA 00YYaIOIIUXCS U COJIEPKAaHUEM JTUCITUTUTHHBI
«XUMUS» U B LIEJIOM T10 TUCHUILTUHE cocTaBisgeT 50% ayauTOpHBIX 3aHATUI. 3aHATHUS JIEKLUMOHHOTO THU-
na coctaBisiioT 50% OT oObemMa ayTUTOPHBIX 3aHATHH.

6. OneHoOYHBIE CPEACTBA /ISl TEKYIIEro KOHTPOJIA YCIIeBAeMOCTH, IIPOMEKYTOYHOM aTTecTaliu 1o
UTOraM OCBOCHUS AMCHMILIMHBI M Y4eOHO-MeTOoANYecKoe o0ecneYeHue CaMOCTOATEIbHON padoThl
CTY/ICHTOB

@DOoH/1 OLIEHOYHBIX CPEJICTB M0 TUCIMIIMHE ABJISETCS HEOThEMIIEMOM YacThi0 HACTOsIIEeH pabodeid mpo-
IPaMMBI U IIPEACTABIEH OTAEIBHBIM JIOKYMEHTOM B IIPHIIOKEHUU 2 K HEH.



7. YueOHO-MeTOoAuYecKoe U MH(POpMAIITUOHHOE o0ecredyeHue U CIUTIIUHbI

@) OCHOGHAA TUmMepamypa:
1. AxmeroB, H.C. OOGmmiast u HeopraHuueckast XuMusl [ DIIEKTPOHHBIN pecypc]: yue0. — DIeKTpoH. aH. —
Cankr-IlerepOypr: Jlans, 2014. — 752 ¢. — Pexum noctyna: https://e.lanbook.com/book/50684. —
3arJ. ¢ sKpaHa.
0) OonoanumenvHan 1umepamypa:
1. Axmeros, H.C. JIabopaTtopHble 1 CEMUHAPCKUE 3aHATHUS 110 O0IIEH 1 HEOPraHMUECKOW XUMUH [ DJIeK-
TpoHHBIN pecypc]: yueb. mocobue / H.C. Axmeros, M.K. Asuzoga, JI.U. banbiruaa. — D7eKTpoH. J1aH.
— Cankr-IletepOypr: Jlans, 2014. — 368 c. — Pexum gocryna: https://e.lanbook.com/book/50685. —
3arJ. ¢ sKpaHa.
8) unghopmauuonnoe odecnevenue OUCYUNIUHDBL:
Jiss  OCBOGHHS ~ JUCHUIUIMHBI  PEKOMEHIYIOTCS — CIEeNYIOIME  CaWThl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»:
- opunmanbHeli caiit degepasbHOTO areHTCTBAa MO TEXHUYECKOMY PETYIHMPOBAHUIO U METPOJIOTHH:
WWW.gost.ru;
- caiiT, coiepKallliii OJHbIE TEKCThl HOPMATHUBHBIX JOKYMEHTOB: WWW.0pengost.ru.
K uHpOpMaIIMOHHBIM TEXHOJIOTHUAM, UCIIOJIb3YEMbIM MPU OCYIIECTBICHUHA 00pa30BaTEIbHOIO MPOIIEC-
ca 110 AUCLHUIIIIMHE, OTHOCSTCS:
- KOHTpPOIIb KayecTBa 3HaHHH B OpMe TeCTUPOBAHUS;
- aKTUBHOE HCIIOJIb30BAaHHE CPEICTB KOMMYHHKALMN: 3JICKTPOHHAS T0YTAa M TEMaTHYECKOE CO00-
LIECTBO B COLIMAJIBHOM CETH.
Jnst opopmIeHHsT TOSICHUTENBHBIX 3aIMCOK PEKOMEHIYeTCsl HCIIOJIb30BaTh TEKCTOBBIN pempakTop MS
Word (MS Office 2007, 2010).
st Habopa hopmyn npu opOpPMIICHHH TOSICHUTEIBHBIX 3alMCOK PEKOMEH/YeTCsl MCIIOJIb30BaTh pe-
naktop ¢hopmyn Microsoft Equation 3.0.
JUis BBINOJIHEHUS] PUCYHKOB W 4YEPTEKEH PEKOMEHAYETCS MCIIO0Ib30BaTh MPOTPAMMHBIN KOMILIEKC
CAIIP KOMIIAC.
[lepeuenp MHGOPMAITMOHHBIX CUCTEM:
1.  Hayunas o6ubnmoreka MockoBcKOro MIOJINTEXHUUYECKOTO YHHUBEPCUTETA.
http://lib.mami.ru/lib/content/elektronnyy-katalog
baza nannbix comepxut B cede 102678 yueOHBIX MaTeprasoB pa3audHol HampasieHHocTd 1939 u3 ko-
TOPBIX MOJHOTEKCTOBbIE. J[OCTYIl K 3JEKTPOHHOMY KaTaJor'y MOKHO MOJYYHTh C JIFOOOTO YCTpOMCTBa,
MMEIOLIUM MOJKIIYEHUE K UHTEPHETY.
2. OnextponHslii katanor BUL] MI'VIIL.
http://mgup.ru/library/
DJEeKTPOHHBIN KaTaJlor MO3BOJISET IPOU3BOIUTH MOUCK 0 0a3e naHHbIX OonOmmnoTexkun MITYII.
3. 9BC mnareancrBa «JIAHDb».
https://e.lanbook.com/
OBbC «JIAHb» - pecypc, npeaocTaBisitominii online-10cTyn K Hay4HBIM JKypHaiaM U MOJHOTEKCTOBBIM
KOJUIEKUMSAM KHUT Pa3JIMYHbIX U3/1aTENIbCTB.
Hoctyn k ObC uznarensctBa «JIAHb» ocymiecTBiasieTcss CoO BCEX KOMIBIOTEPOB YHUBEPCUTETA.
4.  IBC «Polpred».
http://polpred.com/news
OBbC npexacrapnser coboil apXyB BaKHBIX MyOIMKaIMii, coOMpaeMbIX BpyuHyto. basa nanHbIx ¢ pyopu-
karopoM: 53 orpaciu/ 600 nctounukos/ 9 denepanbHbix okpyroB P®/ 235 crpan u TeppuTOpHil/ riIaB-
Hble MaTepuaibl/ ctatbu U UHTEpBBIO 8000 mepBbix nun. s nocryna x noinHeiM TekctaM ObC ¢ kowm-
NBIOTEPOB HAa TEPPUTOPUH YUEOHBIX KOPITYCOB YHUBEPCUTETA aBTOPU3ALIUs HE TpeOyeTcsl.
5.  «KubOepJlennnka» - HayuHast 0M0JIMOTEeKA OTKPBITOr0 A0CTYIA.
http://cyberleninka.ru/
DTO Hay4dHas IEKTPOHHAs OMOIMOTEKa OTKpBITOro mocTyma (Open Access).
bubnuorexka KOMIJIEKTYeTCS HAyYHBIMHM CTAaThAMH, NMyONMKalMAMHU B XKypHajax Poccuu u OimkHEro
3apy0Oexbsi. HaydHbie TeKCTBI, IpeCTaBICHHBIC B OMOIMOTEKE, pa3MENIAIOTCSl B MHTEPHETE OECIIaTHO, B
OTKpbITOM JocTyrme. [lonp3oBarensmM OMOIMOTEKH NMPEAOCTABISAETCS BO3MOXKHOCTh YUTATh HAy4YHBIE pa-
OO0THI ¢ SKpaHa IJIaHIlIeTa, MOOMIIBHOTO TeJedOHA U APYTUX COBPEMEHHBIX MOOUIIBHBIX YCTPONCTB.



http://www.opengost.ru/
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://mgup.ru/library/
https://e.lanbook.com/
http://polpred.com/news
http://cyberleninka.ru/

6. Hayunas s1ekTponHasi oudiamnorexka «eLIBRARY.RU».

http://elibrary.ru/defaultx.asp

Kpymnueiimas B Poccun snexktpoHHas OnbinoTeka HayuyHbIX MyOJIMKaluii, obagaromnias 60raTrbIMu BO3-
MO>KHOCTSIMH TIOMCKA U aHalln3a HayyHoW nHpopmanuu. bubnmoreka nnrerpuposana ¢ Poccuiickum nH-
nexcoM Hay4yHoro rutupoBanus (PUHII) - cozmannabiM 1o 3akasy MuHoOpHayku P® GecrutatHbIM 00111€e-
JOCTYIHBIM HHCTPYMEHTOM U3MEPEHHUs 1TyOIMKAMOHHON aKTUBHOCTH YUEHBIX U OpraHU3aLUM.

7.  PedepaTnBHasi M HAYKOMeTPUUYECKAs FJIEKTPOHHas 6232 JaHHBIX «Scopus».

https://www.scopus.com/home.uri

Nnnexcupyer He MeHee 20500 pedepupyeMbIXx HaydHBIX KypHAJIOB, KOTOPbIE U3AI0OTCA HE MEHEE YeM
5000 u3narenbcTBaMU U cojepkar He MeHee 47 MIIH. Oubarorpaduyeckux 3anuce, U3 KOTOphIX HE Me-
Hee 24 MIIH. BKIIIOYaloT B ce0s1 CIUCKU HUTUPYEMON JIUTEPATYPBHI.

8. Ba3a gannbix «Knovel» m3aareiabcrBa «Elseviry.

https://app.knovel.com/web/

[TonHOTeKCTOBas 0a3a HaHHBIX I MOMCKA WHXXEHEPHOM MHPOpPMALUU U TOJAEPKKU IPUHATHS UHKE-
HEPHBIX PEILICHUM.
JlocTyn K 3J€KTPOHHBIM 0a3aM JaHHbIX «Scopus» u «Knovel» ocyiiecTBisieTcs KpyrioCcyTOuHO 4Yepes
cetb MHTEpHET B pexxume OH-naiH 1o IP-anpecam, ucronb3yemMblM YHUBEPCUTETOM ULl BBIXOJA B CETh
Hnrepner.
[Touckossie uHTepHET-cicTeMbl: GOOgle, Yandex, Yahoo, Mail, Rambler, Bing u ap.

WNudopmanroHHas cucteMa npeocTaBiiseT CBOOOIHBIN JOCTYH K KaTanory oopazoBaTenbHbIX MHTEp-

HET-PECypCOB U MOJIHOTEKCTOBON 3JIEKTPOHHOM yuyeOHO- MeTon4YecKoi OMOIoTeKe s 001ero u npo-
beccuonanbHOro 06pazoBanus. Jloctyn ¢ 1000ro KOMIbIOTEPA, MOJKIOYEHHOrO K ceTH MHTepHeT.

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIINHBI

Jlnis mpoBeieHust JIeKLM Heo0X0AuMa ayIMTOPHsL ¢ JOCKOM, JOCTaTOUYHBIM KOJUYECTBOM IOCAA0UYHBIX
MECT U JOCTaTOYHOU OCBELIEHHOCTBIO.

Jlnis mpoBeieHust 1a00paTOPHBIX PabOT UMeeTCs 1abopaTOpHsl ¢ JOCTATOUYHBIM KOJMYECTBOM I10Ca-
JIOYHBIX MECT U JOCTATOYHON OCBEIIEHHOCTHIO, OCHAIIIEHHAs! CUCTEMaMU XpaHEeHUs J1abopaTOpHOTo 000-
pyZoBaHus, 00pa310B U IEMOHCTPALMOHHOTO MaTepHaa, JOCKOM.

Jlnst mpoBeieHNs 3aHATUH IO TUCHUATIIIMHE UCIIOJIB3YIOTCS MEIUA PECYPCHI - IEPCOHAIBHBIA KOMITbIO-
Tep, HOCPECTBOM KOTOPOT'O OCYILECTBIIETCS TOCTYI K MH(POPMALIMOHHBIM pecypcaM U 0QOpPMIISIOTCS
PE3yJIbTaThl CAMOCTOSTENIBHON PA0OTHI, MPOEKTOP JUIsl IEMOHCTPALMH CJIAHA0B MYJIbTUMEANIHBIX JIEK-
AH.

Aynuropuu u tabopatopuu kapeapsl «Xumbnorex» [1-502, 1-504, /1-506, 1-508, 1-509, 1-510
000pyZI0BaHbl KOMITBIOTEPHON M MYJIbTUMEIUHHON TEXHUKO.

Jlig mpoBeieHus J1abopaTOPHOTO NMPaKTUKyMa Ha COBPEMEHHOM YPOBHE IIPH BBIIIOJIHEHUH J1abopa-
TOPHBIX pabOT MPEYCMOTPEHO UCIIOIB30BaHHE CIIEAYIOIIEr0 000PYIOBAHUS:

DOTOIIEKTPUYECKUIN KATOPUMETP.

AKBaIUCTUILIATOP.

AHaTUTUYECKHE BECHI.

TexHu4eckue BeChl.

DIEKTPUYECKHM MMOTYNTPOBOAHUKOBBIN BBIIIPSIMUTEIb.

MunnnaMnepMeTpsl.

CymunbHbIi mkag.

DTOPOIIACTOBBIE KAIOPUMETPHI.

TepmomeTpsl.

DNEKTPOIU3EPHI.

pH-MmeTp-nonomep.

Crnektpodoromerp CD-56.

BoITsKHBIE TIKAQBI.

Kommetotep Toshiba-(HoyTOyKk), sxpaH HaCTEHHBI, IPOEKTOp -Sanyo.


http://elibrary.ru/defaultx.asp
https://www.scopus.com/home.uri
https://app.knovel.com/web/

9. Meronuyeckue peKOMEHIALMHU JISI CAMOCTOSITe/IbHOI PadoThl CTYA€HTOB

DddekTHBHOEC OCBOCHHE AUCIMILIUHBI IPEITOJIaraeT PEryIIpHOe MOCEIICHUE BCEX BUIOB ayIUTOP-
HBIX 3aHSATUH, BBIIIOJIHEHUE TIJIAHA CAMOCTOSTEIILHOM PaboThI B IOJIHOM 00bEME U MIPOXOXKICHUE aTTe-
CTAIlMK B COOTBETCTBUH C KAJICHIAPHBIM YYeOHBIM rpadrKoM.

CTyneHTy peKOMEHIYETCSI O3HAKOMUTBLCS CO CITUCKOM OCHOBHOM U JOTIOJIHUTEIBHOMN JINTEPATYPHI U
B35Th B OMOIMOTEKE M3aHus B TBEPOM KOMHMH (HEOOXOIUMO UMETh MPH ce0e YMTATEIIbCKUN OWIET 1
YMETh MOJIH30BATHCS JEKTPOHHBIM KaTaJIOTOM).

Joctyn k HHGOPMAIIMOHHBIM pecypcaM OUOJIMOTEKH M HH()OPMAIIMOHHO-CIIPABOYHBIM CHCTEMaM CETH
«MHTEepHET» OPraHU30BaH B YMTAIBHBIX 3a71aX OMOJIMOTEKH O cTalmoHapHbIX [IDBM, 160 ¢ mruuHOoro
[19BM (HOYyTOYKA, IIAHIIIETHOTO KOMITHIOTEPA MIJIM HHOTO MOOHMIILHOTO YCTPOICTBA) MMOCPEICTBOM Oec-
IIPOBOIHOTO JOCTYIIA IIPH aKTUBAIIMH WHIUBUIYaIbHONW YYETHON 3aITHCH.

[Tonb3oBanKe HHGOPMAITMOHHBIMU PECYpCaMU PACIIHPSET BO3MOKHOCTH OCBOCHHUS TEOPETUIECKOTO
Kypca, BBITIOJTHCHHS CaMOCTOSATEIbHOM Pa0OTHI M IMTO3BOJISACT MOJTYIUTh HH(OPMALIUIO [Tl pealh3alliu
TBOPUYECKUX 00Pa30BATEIBHBIX TEXHOJOTHI: BBITIOTHEHHS pedepara Ha 3aJaHHYIO WJIH CAMOCTOSITEIIEHO
BBIOPAHHYIO TEMY B paMKaxX TEMaTHKH JUCIUTUIAHBIL.

J1J1s BEIIOJTHEHUS JTA0OPATOPHBIX pabOT CTYACHTY PEKOMEHIYETCS TPEIBAPUTEIHLHO 03HAKOMHUTECS C
TEOPETUYCCKUMHU CBEICHUSIMH, U3JI0KCHHBIMH B y4eOHO-METOAMYECKOM TOCOOUU | JTOTTOJTHUTEIbHBIX
HMCTOYHUKAX, TP BBITOJIHEHUHU paOOTHI CIIEI0BATh PEKOMEHIOBAHHOMY ITOPSIIKY BBIMIOJHEHUS pa0OTHI U
yKa3aHHsIM IPEIoiaBaTelisi, COOI0AaTh TEXHUKY O€30IIaCHOCTH, COJICPKaTh pabodyee MECTO B YUCTOTE U
OepeXKHO OTHOCHUTHCS K 000pYyIOBaHUIO. BeieHre KOHCIIEKTa JICKIIHIA ITPOBEPSETCS MPEIOIaBaTEIICM.

[Tpu BBIMOJIHEHUH CAMOCTOSATEIBHOM PabOThI CTYJICHTY PEKOMEHIYETCSI U3YUUTh TEOPETHUECKUE CBE-
JICHUS TT0 TeMaM 3aJIaHuH, CIIe0BAaTh PEKOMEHIAIUSM, H3JI0)KCHHBIM B YI€OHO-METOIMYECKHIX TTOCOOH-
X, PEIOCTABIIATH PENOIABATEII0 POMEKYTOUHBIE M OKOHYATEIBHBIC PE3YJIbTAThI B IIPOIIECCE KOH-
TaKTHOH pa0OThI HA 3aHATHUSX.

10. MeToanueckue peKoOMeHIALUM /ISl IPenoJaBaTes

OCHOBHYIO OpraHM3alMOHHYIO (OpMYy 00yUEHMsI, HAIIPABJIEHHYIO Ha IEPBUYHOE OBJIAZICHUE 3HAHU -
MU, IIpeJICTaBIsAeT co00i Jekmus. [ TaBHOE Ha3HaYEeHUE JIEKLUH - 00ECIeYUTh TEOPETUYECKYIO OCHOBY
oOyueHus1, pa3BUTh UHTEPEC K YUeOHOM NeATEeIbHOCTH U KOHKPETHON y4eOHO! AMCHIUILINHE, cHOpMUPO-
BaTh Y 00YyJaroUXcs OPUEHTUPBI ISl CAMOCTOATENBbHOM paboThl Hajl KypcoM. TpaaulinoHHas TeKIus
MMeeT HECOMHEHHbIE IPEUMYILIECTBA HE TOJIBKO KaK COCc00 JOCTaBKM MH(POPMALMH, HO U KaK METOJ
HMOIMOHAIBHOTO BO3JCHCTBUS MpenoaBaresst Ha 00y4aromuXxcs, TOBBILIAKIINNA UX TT03HABAaTENIbHYIO
aKTUBHOCTb. JlocTHraeTcs 3To 3a cYeT NelarOrH4eckoro MacTepCTBa JIEKTOPa, €ro BEICOKOW peueBoi
KYJIBTYpBl U OPaTOPCKOT0 UCKycCTBa. Bricokast 3(h(heKTHBHOCTD 1€ATEIILHOCTH MPENoaBaTeist BO BpeMs
YTEHUs JIEKIUHU Oy/AeT JOCTUTHYTA TOJIBKO TOTJa, KOTJa OH YUYUTHIBAET IICUXOJIOTHIO ayIUTOPUH, 3aKO-
HOMEPHOCTH BOCIPUATHS, BHUMAHUS, MBILIUIEHUS, SMOLIMOHAJIBHBIX MPOLIECCOB yUYaIIUXCH.



[Tporpamma cocraBieHa B cOOTBETCTBHHU ¢ DeepanbHBIM FOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BBICIIET0 00Pa30BaHUs 110 HANIPABICHHIO MOArOTOBKH OakanaBpos 13.03.03 «InepreTuye-
CKOe MAaIIMHOCTPOEHHE»

IIporpammy cocraBu.:

JI.X.H, TOIEHT /A.H. Kyckos/

IIporpamma yTBepskaena Ha 3acenannu kadeapbr «XumMoHoTex»

«26» asrycra 2019 r., mpotokon Ne 1

3aBenyromas kadeapoii

JIOIIEHT, K.T.H. /H.E. Huxonaitkuua/

IIporpamma yTBep:kaeHa Ha 3acefaHun Kadeapbl «JHEProyCTAHOBKHU /sl TPAHCHOPTA H
MAaJIOH SHEPreTUKID)

«27» aBrycta 2019 r., mporokon Ne 1

3asenyromuii kadenpo
JIOLIEHT, K. T. H. /A.B. KocTiokos/

PykoBoauTeNh 00pa3oBaTebHOM MPOrpaMMBl /A.A. IleMeHTBEB/
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1. O01mme moJ10KeHUs

JIi1st ocyliecTBICHUsI MPOLEAYP TEKYIEro KOHTPOJI YCIEBAEMOCTH M MPOMEXYTOUHON aTTECTALUU CTY-
JEHTOB MpeaycMoTpeH ¢oHJ oneHoYHbIX cpeAcTB (POC), mo3BONAIOMINN OLIEHUTh JOCTHXKEHHE 3aIuia-
HUPOBAHHBIX PE3YJIbTATOB OOYUYCHHS U YPOBEHb C(POPMHUPOBAHHOCTH BCEX KOMITETEHITNH. DOH OIICHOY-
HBIX CPEACTB COCTOUT K3 KOMIUIEKTOB KOHTPOJIbHO-OLICHOYHBIX CpPEACTB. KOMILIEKThI KOHTPOJIBHO-
OIICHOYHBIX CPEACTB BKIIOUYAIOT B ceOs KOHTPOJIHHO-OLEHOYHBIC MAaTEpPUAIIBI, TO3BOJISIONINE OICHHUTH
3HAHUS, YMEHUS U YPOBEHb MPUOOPETEHHBIX KOMITETEHITHIA.

2. Ilepevyenn kommneTeHunii GopMupyeMbIX B MPolecce OCBOEHUS TUCHMILINHBI.
B pe3ynbrate ocBoeHUS TUCHUIUIMHBI (MOAYIs) GOPMHUPYIOTCS CIEAYIONNE KOMICTCHIIUN:

Koa xomne- | B pe3yabrare ocBoeHHs 00pa3oBaTe/ibHOI NPOrpaMMbl 00y4aro M iics
TEeHIINU OJIKEH 00J1a1aTh

OIIK-2 CrocoOHOCTHIO IPUMEHSITH COOTBETCTBYIOLINI (PU3UKO-MaTEMaTHUECKUN
amnmapar, METOJbl aHaJIM3a U MOJICIIMPOBAHUSI, TEOPETHUECKOTO U IKCIIEPH-
MEHTAJILHOTO UCCIIEJIOBAHUS TP PEHICHUH MPO(eCcCHOHANBHBIX 3a/1ay.

OcHOBHBIMU 3TanaMu (HOPMHUPOBAHHS YKA3aHHBIX KOMIIETEHIIMNA MPU M3YYCHUU CTYIEHTAMHU JUCIUTLIU-
HBI SBJISIFOTCS TTOCJICAOBATEIIbHOC M3YyUYCHHE COJCPIKATEIILHO CBS3aHHBIX MEXIY COOOH pa3zeiioB (TeM)
y4eOHBIX 3aHATUN. M3ydeHHne Kakaoro pasiena (TeMbl) MPeIIoiaracT OBJIaIcHue CTyJeHTaMH HE00XO-
JMMBIMH KOMIICTCHIIUSIMH. Pe3ynbTaT arTecTal CTYJCHTOB Ha Pa3IMYHBIX dTarnax (popMHUPOBaHUS
KOMHGTCHHI/Iﬁ IOKa3bIBACT YPOBCHL OCBOCHUA KOMHGTGHHI/Iﬁ CTyACHTaMMU.

B mporiecce ocBoeHust 00pa3zoBaTenbHOM IPOrpaMMbl JaHHBIE KOMIIETEHIIUHU, B TOM YHCJIE UX OTAEIbHBIC
KOMIIOHCHTHI, q)OpMI/Ip}IIOTCSI IIO3TAITHO B XO0JA€ OCBOCHUS O6y‘~IaIOHII/IMI/ICﬂ JAUCHUITIINHBI.

3. Onucanne nokasaresjieil 1 KpUTEpUEB OLlCHUBAHUSI KOMIIEeTeHIUii, GopMHPYeMBbIX 110 HTOramM
OCBOCHMS TUCHHUILINHBI, ONIMCAHHE IIKAJI OLCHUBAHUS
Kputepun onpenesnenusi copMupOBaHHOCTH KOMIIETEHIIMI HA Pa3JIMYHBIX ITanax ux ¢gopmupo-
BaHMA

YpoBHU ConepxaHue [IposiBiieHus

OOyuaronmiics cltoco0eH MOHUMAaTh U HHTEPIIPETUPOBATh
OOyuaromuiics 06s1agaeT He0OXOAMMO CHUCTe- |[0CBOCHHYIO HH(OPMAIHIO, UYTO SBJISIETCS OCHOBOU

MO 3HAHWH U BIIaJeeT HEKOTOPBIMHI YMEHUSAMH [yCIIEITHOTO (POPMUPOBAHMS YMEHUH U HABBIKOB IS pe-
IICHUA ITPAKTUKOOPHUECHTUPOBAHHBIX 3a/1a4

MuHUMaTbHBIA

OOy4aronuiics IEMOHCTPUPYET PE3yIbTaThl HA
YPOBHE OCO3HAHHOTO BJIAJCHUS YI€OHBIM MaTe-
pI/Ia,HOM u y‘leGHBIMI/I yMeHI/If{MI/I, HaBbIKaMH U
CII0CO0aMM e TEILHOCTH

OOyJarommiics CIIoCOOEH aHaIM3UPOBATH, POBOANUTH
cpaBHEHHE U 000CHOBaHKE BHIOOpA METO/IOB PELICHHS
3anaHm71 B ITPAKTUKO-OPUECHTUPOBAHHBIX CUTYallUAX

ba3oBbIit

JIOCTUTHYTBIN YPOBEHb SIBII€TCS OCHOBOM 11 |O0y4aromuiics: criocoOeH UCTIONb30BaTh CBEJICHUS U3
(hopMupoBaHKSA OOIIEKYIBTYPHBIX U MPO(ECCH- [Pa3TUYHBIX HCTOYHUKOB /TSl YCIIEITHOTO HCCIIEOBAHUS U
OHAJBHBIX KOMIIETCHIINH, COOTBETCTBYIOIIUX  [IOMCKA PEIICHUS B HECTAHJAPTHBIX IPAKTHKO-
tpedoBanusm OI'OC. OPUEHTUPOBAHHBIX CUTYaLUSIX

[IponBUHYTHIN

[TockonbKy MpakTHYECKH ydeOHAas AUCHUITIMHA TPU3BaHa (GOPMHUPOBATH CPa3y HECKOIHKO KOMIETEHIIHH,
KPUTEPHUH OIICHKHU I1esieco00pa3Ho (OpMHUPOBATH B JIBA ATAIIA.



1-ii 3Tan: onpeneneHNe KPUTEPHUEB OLICHKH OTIIEIBHO MO Kk 10 hopmupyemoit kommneteHuu. Cyi-

HOCTb 1-ro 3Tama COCTOUT B ONPEAEIEHUN KPUTEPUEB JIs1 OLICHUBAHUSI OT/AEIBHO B35 TON KOMIETEHIIMU
Ha OCHOBE MPOJIEMOHCTPUPOBAHHOIO 00Y4aeMbIM YPOBHS CAMOCTOSATEIBHOCTU B IPUMEHEHUH MTOJTyUEH-
HBIX B XOJI€ U3y4EeHMsI Y4eOHOM TUCUUIUINHBI, 3HAHUN, YMEHUI U HaBBIKOB.
2-¥ Tan: onpeeacHue KpUTEPUEB Ul OLIEHKH YPOBHs 00Y4E€HHOCTHU 0 y4eOHOM TUCLMIUIMHE Ha OCHO-
B€ KOMIUIEKCHOT'O TOAX0/1a K YPOBHIO C(hOPMHUPOBAHHOCTH BCEX KOMIETEHIUH, 00s13aTeNbHBIX K (hopMu-
pOBaHUIO B Ipouecce u3ydeHus npeamera. CymHOCTb 2-ro 3Tana ONpeAeieHUs KPUTEpHsl OLEHKU I10
yueOHOH JUCIUIUIMHE 3aKII0YeHa B OMpPEICNICHUH MOAX0/1a K OIICHUBAHUIO Ha OCHOBE paHee MOIy4eH-
HBIX JAHHBIX O C(POPMUPOBAHHOCTH Ka)KIOW KOMIIETEHIIUH, 00s13aTeIbHOI K BBIPAOOTKE B IpoLEcce U3y-
YyeHus npeaMera. B kauecTBe OCHOBHOTO KpUTEpUs IPU OLEHKE 00y4aeMoro Ipu ONpeesIeHUH YPOBHS
OCBOCHHUS y4eOHOW AMCUUIUIMHBI HadHuue C(HOpMHUPOBAHHBIX y HETr0 KOMIETEHIMH IO pe3ylbTaTam
OCBOEHHUS y4eOHOM JUCLUIUIMHBL.

Iloka3aTesiu OlleHNBAHUSA CTeNeHU C(POPMUPOBAHHOCTH KOMIIETEHIIUN U YPOBHS OCBOEHMS JUCIH-
niauHbl. HIkajapl oneHuBanud.

Ilokazarenn OLICHUBAaHUA CTCIICHH C(I)OpMI/IpOBaHHOCTI/I KOMIICTCHIINHA

IMokazaTenu OLEeHUBAHUS
KOMITETCHIIMI U IIKAJIbI
oreHku OIeHKa «HEYJ0BIIe-
TBOPUTEIHEHOY» (HE 3aYTEHO)
WK OTCYTCTBHE cHOpMHUPO-
BaHHOCTH KOMIICTCHIMU

O1ieHKa «y/I0BICTBOPUTEITb-
HOY» (324TEHO) MM HU3KOH
YPOBEHb OCBOCHUS KOMIIE-
TEHIUH

OreHKa «XOpOoIIOy (3a4TEHO)
WY TIOBBIIICHHBIN YPOBEHD
OCBOCHUSI KOMITETCHIMU

OreHka «OTJIMYHO» (3auTe-
HO) WJIN BBICOKHH yPOBCHB
OCBOCHUSI KOMITCTECHIINN

Hecnoco6HocTh 00yuaemMoro
CaMOCTOSTENLHO MPOIEMOH-
CTpUPOBaTh HAIMYKE 3HAHUHN
IIpY PELICHUN 3aJaHuil, KO-
TOPBIC 6I)IJ'II/I MpeaACTaBJICHbBI
IpernoiaBaTeieM BMECTe C
00pa3IoM UxX pemeHus, OT-
CYTCTBHE CaMOCTOSTEIEHO-
CTH B IPUMEHCHUN YMEHHUSI K
HCTIOJIb30BaHUIO METOJIOB
OCBOCHHSA YUEOHOU IHCIHU-
IUTHHBI U HECTTIOCOOHOCTh
CaMOCTOATEIBHO ITPOSABUTH
HaBBIK ITOBTOPCHUA PCUHICHUA
IIOCTABJICHHOM 3a/1a4y 110
CTaHIapTHOMY 00pas3Ily CBU-
JIETETBCTBYIOT 00 OTCYT-
CTBUH C(HOPMHUPOBAHHON
komnereHIHA. OTCyTCTBHUE
TTOITBEP K ICHIS HATHIHS
c(hOpMHUPOBAHHOCTH KOMIIE-
TEHIH CBUICTEILCTBYET 00
OTPUIATEIEHBIX Pe3yIbTaTaxX
OCBOCHHUS yIeOHOM JUCIIH-
IIJTMHBI

Ecnu 00y4aeMblii 1eMOH-
CTPHPYET CAMOCTOSITEIb-
HOCTbH B IPUMEHEHUH 3Ha-
HUU, YMEHUH U HAaBBIKOB K
PEIICHHUIO YIeOHBIX 3aaHui
B TIOJIHOM COOTBETCTBUH C
00pa3mom, TaHHBIM TIpeTo-
JaBaTeseM, 10 3aIaHusM,
pelIeHne KOTOPBIX OBLIO
MTOKA3aHO TPETIOAaBaTeIIEM,
CIIEAYeT CYUTATh, 9YTO KOM-
meTeHnus copMupoBaHa, HO
€€ YpPOBEHb HEI0CTaTOYHO
BBICOK. [10CKOJIBKY BBIsIBIIE-
HO Hanuuue chopMUPOBaH-
HOI KOMIIETEHIIUH, €€ CIEeAY-
€T OLICHUBATb OJIOKUTEIb-
HO, HO Ha HU3KOM YpOBHE

CriocoOHOCTh 00yJaroIero-
Cs1 IPOJIEMOHCTPUPOBATH
CaMOCTOSATENLHOE MPUMEHE-
HUE 3HAaHUH, yMEHUN U
HaBBIKOB IIPU PELICHUU 3a-
}laHHﬁ, AHAJIOTNYHBIX TCM,
KOTOpBIE NPECTaBIISII IIpe-
MOZIaBaTeNb NPU MOTEHIIN-
aIbHOM (popMHUpOBaHUN
KOMITETEHIINH, TTOJTBEPK/a-
€T HaJIuue ChOpMHUPOBaH-
HOM KOMIIETEHINH, TPHIEM
Ha 0oJiee BEICOKOM ypOBHE.
Hanuaue chopmupoBanHOit
KOMIICTCHIIMHM Ha ITIOBBIIICH-
HOM YPOBHE CaMOCTOSITEJIb-
HOCTH CO CTOPOHBI 0Oy4ae-
MOTO TIPH €€ NPaKTHIECKON
JIEMOHCTpAIIUH B X0JI€ pelle-
HUSI QHAJOTUYHBIX 33/1aHUH
CJIE/TyeT OIIeHUBATh KaK I10-
JIO)KUTETBHOE M yCTOHYNBO
3aKpeIUICHHOE B IIPaKTHYe-
CKOM HaBBIKE

OOy4aeMblil IeMOHCTPUPYET
CHOCOOHOCTH K MOJIHOM ca-
MOCTOSITEIHHOCTH (JOTyC-
KaloTCsl KOHCYJIbTAIIUU C
NpernoiaBaTesieM 1o ComyT-
CTBYIOILIUM BOIIPOCAaM) B BBbI-
6ope criocoba penreHus He-
W3BECTHBIX WM HECTAaHIAPT-
HBIX 33JaHUH B paMKax
y4eOHOM TUCIUILTHEI C UC-
MOJIb30BAaHUEM 3HAHHH, yMe-
HHUU U HAaBBIKOB, OJyYEHHBIX
KaK B XOJI¢ OCBOCHHUs JaHHOU
yueOHOMN TUCHIUILIMHBI, TAK 1
CMEHBIX TUCLUILIMH, Clie-
JIyeT CUNTATh KOMIIETCHIHIO
c(hOpMUPOBaHHOI Ha BHICO-
KOM YpOBHe.

[MpucyrcrBue chopMupo-
BaHHOI KOMIIETCHIIMH Ha
BBICOKOM YpPOBHE, CII0C00-
HOCTB K €€ JalbHeHIeMy
CaMOPa3BUTHIO U BBICOKON
a/IalTUBHOCTH TIPAKTUYECKO-
IO MPUMEHEHHS K H3MEHSIIO-
IIMMCS YCIIOBHUSIM IIpodeccH-
OHAJILHOM 3a7auu

IToxa3aTenu OLICHMBAHUA YPOBHA OCBOCHUA AUCHUIIIIMHBL




YpoBeHb OCBOCHUS JUCIIH-
IUTHHBI, IPH KOTOPOM y 00Yy-
gaeMoro He COPMHUPOBAHO
6osee 50% KOMIIETEHIIUH.
Ecmu xe yueOHas qucuu-
IUTMHA BBICTYIAET B KAUeCTBE
HUTOTOBOTO 3Tara GOpMHpPO-
BaHMs KOMIETEHIMH (daiie
BCETO 3TO JUCIUILIAHBI TIPO-
(heccHOHATIBHOTO IMKJIA)
OIICHKA «HEYJIOBICTBOPH-
TEJIBHOY JIOJI’KHA OBITh BhI-
CTaBJICHA MIPHU OTCYTCTBUU
c(hOpMHUPOBAHHOCTH XOTSI OBI
OJTHOH KOMIIETEHIINU

[Mpu Hannanm 6omee 50%
c(OpPMHUPOBAHHBIX KOMIIE-
TEHLWH [0 AUCLUIUIHHAM,
HMEIOIIM BO3MOKHOCTbD 10-
(hopMupOBaHUS KOMITETEH-
LU{ Ha MOCIENYIOINX 3Ta-
max o0yuenwus. s nucnu-
IUTHH UTOTOBOTO (POPMHPO-
BaHMs KOMIIETEHIINH ecTe-
CTBEHHO BBICTaBIISITh OLICHKY
«yIIOBJIETBOPHUTEIILHOY, €CIIN
c(opMHUpOBaHBI Bce KOMIIE-
TeHLH U 6osee 60% nucuu-
IUTHH TPO(eCcCHOHAIBHOTO
LUKJIA «yIOBICTBOPUTEINb-
HO»

Jnist onpenenieHnst ypoBHs
OCBOCHUSI IPOMEXKYTOYHOM
JVCLUIIMHBI HA OLEHKY
«XOpomIo» 00yJaromuics
JIOJDKEH TPOAEMOHCTPHPO-
BaTh Hanmmaue 80% cdopmu-
POBaHHBIX KOMITETEHIINH, 13
KOTOpPBIX He MeHee 1/3 orre-
HEHBI OTMETKOH «XOPOLIO.
OrneHuBaHNE UTOTOBOIT JHC-
LUIUIMHBI Ha «XOPOLIOY 00Y-
CJIABJINBAETCS HATMUUEM Y
o0y4aemoro Bcex copmu-
POBaHHBIX KOMITETECHINH
npudeM obmiernpodeccro-
HaJIbHBIX KOMIIETCHIIUH 10
yueOHON TUCIUIIIMHE JOTK-
HEBI OBITH C(OPMHUPOBAHEI HE
MeHee ueM Ha 60% Ha no-
BBINICHHOM YPOBHE, TO €CTh C
OLICHKOM «XOPOILIOY».

O1eHKa «OTJIMYHO» MO JUC-
LUIUIMHE C IIPOMEKYTOYHBIM
OCBOCHHEM KOMIICTCHITUH,
MOXET OBITh BBICTaBIICHA
npu 100% noaTBepRICHUT
HaJINYHsI KOMIIETEHINH, 1100
pu 90% chopMHUpPOBaHHBIX
KOMITETEHIINH, N3 KOTOPBIX
He MeHee 2/3 OleHeHbI 0T-
METKOH «xopoioy». B ciryuae
OLICHHBaHUs YPOBHS OCBOE-
HUSI AUCLUIUINHBI C UTOTO-
BBIM ()OPMHUPOBAHHEM KOM-
METEHINH OIEHKa «OTIHY-
HO» MOXET OBITh BBICTABIICHA
npu noareepxxaeann 100%
HaJI4Hs c(OPMHUPOBAHHON
KOMIIETEHIINH y 00y4aeMoro,
BBITIOJTHEHBI TPEOOBaHNUS K
MOJYYSHHIO OL[EHKU «XOpO-
110» M OCBOEHBI HA OTJINY-
HO» He MeHee 50% ob1e-
po¢)eCCHOHATBHBIX KOMITC-
TEHIMH

[TonoxutenpHast OLIEHKA 1O TUCIHUIUIMHE, MOXKET BBICTABIATHCS M MPU HETOJHOW CPOPMHPOBAHHOCTH
KOMIIETEHIMH B X0/1€ OCBOCHUS OTJEJIbHONW yueOHOM TUCIMITIIMHBI, €U X (OPMHUPOBAaHUE MpeIoiara-
eTcs POJIOJDKUTH Ha 0oJiee MO3HUX dTarax 00ydeHus, B X0/Ie U3YUEHUS IPYTUX YIeOHBIX JUCUHUILIHH.

[lxana Kpurepuu onenuBanus

OLICHUBAHMS

COTIIIHOY CTYZIEHT JOJDKEH: IIPOIEMOHCTPUPOBATH ITyOOKOE M MIPOYHOE YCBOCHUE 3HAaHWH MaTepHaa; uc-
YepIBIBAIOIIE, TOCIEA0BATEIFHO, IPAMOTHO U JIOTHYECKH CTPOHHO M3I0KUTh TEOPETHUECKHH Ma-
TepHuaJ; MPaBUIILHO GOPMYIIMPOBAThH ONPEAEIEHHS; IPOJEMOHCTPHPOBATH YMEHHUS CAMOCTOSITEIb-
HOM pabOTHI C HOPMATHBHO-TIPABOBOM JIUTEPATYPOii; YMETh CAEaTh BEIBOABI 110 M3JIaraeéMOMy Ma-
Tepuay

«XOPOLIO» CTYZIEHT JIOJIKEH: MIPOJIEMOHCTPUPOBATH JOCTATOYHO MOJIHOE 3HAHUE MaTepuaa; IpoJeMOHCTPH-

POBaTh 3HAHHE OCHOBHBIX TEOPETHYECKUX MOHATHH; JOCTaTOYHO MOCIE0BAaTENIFHO, TPAMOTHO U
JIOTHYECKH CTPOIHO M3JIaraTh MaTepUal; MPOJAEMOHCTPUPOBATh YMEHHE OPUEHTUPOBATECS B HOP-
MaTHBHO-TIPABOBOM JIUTEPATYPE; YMETh CIIENATh TOCTATOYHO 0OOCHOBAaHHBIC BEIBOJIBI TIO M3JIarae-
MOMY MaTepHary

«YHAOBJICTBOPHUTCIILHO»

CTYZICHT JI0JDKEH: IIPOJIEMOHCTPUPOBATH 00IIIee 3HAHUE U3Y9aeMOTo MaTepraa; 3HaTb OCHOBHYIO
PEKOMEHAYEMYIO IPOrPaMMOH AUCIHIUIMHEI y4eOHYIO JINTEPATYpPy; YMETh CTPOUTH OTBET B COOT-
BETCTBHH CO CTPYKTYpPOH M3JIaraéMoro BOIPOCa; M0Ka3aTh o0Iiee BIaJeHne MOHATHHHBIM aIapa-
TOM JIMCUIUIUINHEL;

«HCYAOBJICTBOPUTCIIb-
HO»

CTaBHUTCS B cllydae: HE3HAHUS 3HAYUTEIHFHOW YaCTH MPOrPaMMHOTO MaTepHalia; He BIaJCHHS 0-
HATHHHBIM alllapaToM JUCHUTUIMHBL; CYIIECTBEHHBIX OIMIMOOK MPH U3JI0KCHUN YIeOHOTO MaTepH-
aja; HEyMEHUsI CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOH M3JIaraeMoro BOIPOCa; HEYMEHHs
JIeaTh BBIBOJIBI 110 M3J1araeMOMy MaTepuay.

OO0mme cBefeHNs 10 TEKyLIeMY KOHTPOJIIO U MPOMEKYTOYHOM aTTeCTALMH.
OneHnBaHuE U KOHTPOJIb CPOPMUPOBAHHOCTH KOMIETEHIIMNA OCYIIECTBIISETCS C IIOMOIIBIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU U IIPOMEXKYTOYHON aTTECTALINH.

Texymui KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB MpeJHa3HAUYEH I MOBBIIICHUS] MOTHUBAILlMU CTYAEHTOB K
CHCTEMaTUYEeCKHM 3aHATUSAM, OLEHUBAHUS CTETIEHU YCBOCHUS CTYACHTAMH ydeOHOro matepuana. Teky-
UK KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B TEUEHHE NIEPUOJIa TEOPETUIECKOTO O0YUEHHUs ceMecTpa
10 BCEM BHJIaM ay/IUTOPHBIX 3aHATUH U CAMOCTOSITEIbHOM PabOThI CTYACHTA.

K (hopmam KOHTpoIIS TEKYIIEH yCIIEBAEMOCTH IO JUCLIUIUIMHE OTHOCUTCS coOeceI0BaHuE.

Kpurepun npoxoxaeHus CTyJeHTaMH TEKYLIET0 KOHTpoJIs cienyromue. [Ipu TekyieM KOHTpose ycre-
BAaEMOCTH O0y4aronuxcs NpuMeHseTcs NATHOauIbHas cucTeMa OLICHUBAHUS B BUJIE OTMETKHU B Oasuiax: 5
— «OTIINYHOY, 4 — «XOpOILO», 3 — «yIOBIETBOPUTEIBHO», 2 — KHEYIOBIETBOPUTEILHOY.




Pe3ynbTarhl TEKyIIero KOHTPOJIS YCIIEBAEMOCTH YYUTHIBAIOTCS MPEToaBaTesieM MpHU MPOBEIECHUU MpPO-
MEXYTOUHOU arTtectanuu. OTcTaBaHue CTyJAEHTa OT rpaduKa TEKYyIIero KOHTPOJIS YCIIEBaeMOCTH TI0 H3Y-
YaeMo# AMCLUHUITIIMHE MPUBOAUT K 00pa30BaHUIO TEKYIEH 3a0KEHHOCTH.

[IpomexyTouHas aTTecTalys OCyILECTBISETCS B KOHIE cemecTpa. [IpomexxyTouHas aTTecranus romora-
€T OLEHUTH OoJiee KPYIMHbIE COBOKYITHOCTU 3HAHUNM U YMEHMH, (hOpMHUpPOBAHHE ONPECICHHBIX Mpodec-
CHUOHAJIbHBIX KOMIIETEHIIMH. 3aKaHUYMBAETCs 3a4E€TOM Ha 3 CEMECTpE.

OueHovHbIe CPpeACTBA /sl MPOBeIEHUS TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH B KOHTPOJIbHOM TOYKe
1 (OIIK-2). Bonpocsl aus codecenoBanusi co cryaenramu (KT1)

1.OcHOBHBIE TIOHATUS XUMUU. BeliecTBo, Marepusi, aToM, XMMUUYECKUN 3JIEMEHT, MOJIb. ATOMHAsl, MOJIe-
KyJIIpHAs U MOJIIpHAsi Macchl. ATOMHas €JMHULIA MacChl. AOCOIIOTHAs U OTHOCUTEINIbHAS aTOMHbBIE U MO-
JIEKYJISIPHBIE MACCBI.

2. KavyecTBeHHBI 1 KOJIMYECTBEHHBIN COCTaB BemiecTBa. MossipHbIil 00beM. Uncao ABoraapo.

3. Crexuomerpus. Baxxneline creXMOMETPUUECKHUE 3aKOHBI. 3aKOH COXPAaHEHUS MacChl BEIIECTBA, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH NPOCTBIX OOBbEMHBIX OTHOLIEHUH, 3aKOH ABOIaJgpo U CIEACTBUS U3 ITOTO
3akoHa. OTHOCUTENbHAS IJIOTHOCTD I'a30B.

4. DKBMBAJICHT U MOJISIpHAs Macca 3KBUBAJIEHTA (3KBUBAJIECHTHAs Macca) MPOCTBIX U CIOXKHBIX BEIIECTB.
MousipHblii 00bEM 3KBUBaJIEHTA (3KBUBAJIECHTHBINA 00bEM). 3aKOH DKBUBAJIEHTOB.

5. SlpepHas Mozenb aroma. ATOMHBIE CIEKTPBl. DHEPreTHUECKOE COCTOSIHME MIEKTpoHa B atoMe. ITons-
THE O KBAaHTOBBIX 4Mciax. [ 1aBHOE, opOUTAIbHOE, MATHUTHOE U CIMHOBOE KBaHTOBBIE uMcia. [Ipenensl
ux u3MeHeHus. HopmanbHoe 1 BO30yX/I€HHOE COCTOSIHUE aTOMA.

6. CtpoeHue AIEKTPOHHBIX 000104eK aTOMOB. [IpuHIMN HauMeHblel 3Hepruu, npaswio ['yHaa, npus-
nun Ilaynu. OnextpoHHas cTpykTypa aToMOB M nepuoanyeckas cucrema .M. Menneneesa. @opmyin-
poBka nepuoandeckoro 3akona /.M. MenaeneeBa. Hanummre 31eKTpOHHBIE U JIEKTPOHHO-TpaduIecKue
(bopMyIbl aTOMOB € OPSAIKOBBIME HOMepamu 13,22,29,50,74.

7. XuMHu4ecKas CBA3b. BUIbI XUMUYECKON CBSI3M: KOBAJICHTHAs, MOHHAs U MeTtaymmdeckasd. [lomsapHas u
HeNoJsIpHasi KOBAJIGHTHAsA CBsI3b. J[Ba MexaHM3Ma 00pa3oBaHMs KOBAJICHTHOM CBsi3U (OOBIYHBIN U JJOHOP-
HO-aK1enTopHbIi). [IoHsATHE O TUIOTPHOM MOMEHTE MOJIEKYJ. YKaXHUTe TUIIBI CBsA3el B Moiekynax: CI2,
HCI, KBr, KHSO4?

8. DHeprusi MOHW3ALUM, YHEPIUsl CPOJCTBA K AJIEKTPOHY. DIEKTPOOTPULIATENbHOCTh. OTHOCHUTEIbHAS
AJIEKTPOOTPHULATENBLHOCTE. XapaKTep U3MEHEHHUS €€ BEJIMUUHBI B psAfaxX U NEPUOAAX NMEPUOINIECKON CH-
crembl J[.M. MenneneeBa. Crenenpb okucienus. Onpenennure CTeneHb OKUCICHHsI BCEX aTOMOB B MOJIe-
kynax: HNO3, CaH2, KMnO4, (NH4) 2Cr207.

9. Xumunueckas TepMoarHaMHuKa. OTKpPBIThIE, 3aKPHIThIE U U30JIMPOBaHHbIE cUCTeMbI. [IOHATHSA O BHYT-
pPEHHEN SHEepruM, SHTPONHHU, SHTAIBIINU, W300apHO-U30TEPMHUUYECKOM MOTeHUuane. PacueT TemioBoro
s dexTa XuMHUUecKol peakuuu. TepMoAMHaMUYeCKUe YCIOBUS BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX
peaKuui.

10. Xumuueckast kuHeTHKa. CKOPOCTh XMMHUECKUX PeaKIMi. 3aBUCUMOCTb CKOPOCTH PEaKLMi OT KOH-
LEHTPALlUN PEarupyrolux BELIECTB U JaBIeHUS. 3aKOH JeHCTByromuX mMacc. KoHcTaHTa ckopoctu Xu-
MHYECKOHN peakiunu. Bo CKOJIBKO pa3 yBeIWUYUTHCS CKOPOCTh peakuuu: N2+3H2-> 2NH3 npu yBenuye-
HUU JaBJIEHUs B 2 paza?

11. Xumunueckass kuHeTuka. CKOpOCTh XUMUYECKUX PEAKINN. 3aBUCHMOCTb CKOPOCTH XMMUYECKOHN peak-
UM ot Temnepatypsl. [IpaBuno Bant-I'opda. DHeprus akTuBanuu. DHEPreTHUECKUE AUArpaMMbl 9K30-
U SHAOTEPMHUYECKUX TpolieccoB. Kak M3MEHUTCS CKOPOCTh peakiiy, UMEoIIel TeMIepaTypHbIi K03¢-
¢unmenT y=3, nmpu noBblieHNH Temneparypsl ¢ 20 1o 60 0C?

12. Xumnueckas kuHeTHKa. DakTOphI, BIMAIOMIME HA CKOPOCTh XMMHYECKMX peakumii. Karammszartopsl.
3aBUCUMOCTb CKOPOCTH XMMHUYECKHUX peakiuil oT kaTanu3aropa. [1omoKUTenpHbIA U OTpULIATEIbHBIN Ka-
Tanu3. DHepreTuyecKkas quarpaMma KaTaIuTHYecKoro npouecca. Kakoe BiIMsHUE 0Ka3bIBAET KaTAIM3aTOP
Ha COCTOSTHHE XMMUYECKOT'O paBHOBECHS ?

13. Xummnueckoe paBHoBecue. KOHCTaHTa XMMHUYECKOTO paBHOBECHUs. BiMsiHuE KOHLIEHTpALlUU, TEMIIepa-
Typbl U AaBiieHUs Ha cocTtosiHue paBHoBecud. [Ipunnun Jle-Illatense. Kak ciaenyer u3MeHUTh yciaoBHs
11 Toro, yToOsl paBHoBecue peakun COCI2 =>CO+CI2 AH> 0 cmecTtutsb BpaBo?



14. PactBopsl. Knaccudukarus pacTBOpOB MO CTENEHU AUCIIEPCHOCTH. MeCTO pacTBOPOB Cpeu JAPYTUX
TUCTIEPCHBIX CHCTeM. PacTBopuMOCTh TBepAbIX BemiecTB B Boae. Koaddumment pacrsopumoctu. Hacei-
IICHHbIE, HEHACBIILIEHHBIE U TIepechIllieHHbIe PacTBOPHI. TersoBbie 3P PEeKTh MPU PaCTBOPEHUU.

15. PactBopsl. CriocoOBI KOJMYECTBEHHOTO BBIPAKEHHUS COCTaBa pacTBOpoB. MaccoBasi, oObeMHas U
MoJibHas 101M. MaccoBasi, MOJIsIpHasi 1 HOpMallbHasi KOHIEHTpauuu. MosstmeHOCTh. [lepexon ot onHOrO
croco0a KOJMYECTBEHHOTO BBIPAKEHHUSI COCTaBa pacTBOpa K Apyromy. HalTu maccoByro, MOJSIpPHYIO H
HOPMAaJIbHYIO KOHIIEHTPALUKU PacTBOPA XJIOpUAA Kalblus ¢ MaccoBoi aonei 20%. ITnotHocTs pacTBOpa
1,2 r/em3.

16. PacTBOpBI HEANEKTPOIUTOB. /[aBieHrne HACBIILIEHHOIO ITapa pacTBOPUTEIS HaJl paCTBOPOM U HaJ 4Yu-
CTBIM pacTBopuTesieM. 3akoH Payia. Kak M0oXHO paccuuTaTh MOBBILIEHUE TEMIEPATYPhl KUIIEHUS U T10-
HIDKEHHE TEMIIEPATYPhI 3aMEpP3aHMsl pacTBOpA M0 CPABHEHMIO C paCTBOpUTENIEM?

17. B ueM cocTouT CymHOCTb sABJIeHHE ocMoca? Kak onpenenuts BETMYMHY OCMOTUYECKOrO AaBJICHUS B
pacTtBopax HednekTposuToB? 3akoH Bau-T'odda.

18. DnexTponutuueckas auccouuanus. Jucconuanus cnadbx JIEKTPOIUTOB KaK PABHOBECHBIH Mpoiiecc.
CreneHnp quccoluanuy U KOHCTaHTa aAuccouyanuu. @akTopsl, BIUSIOMINE HA MIPOLECC JUCCOLUALUU. 3a-
KOH pa3basienus OcBanbaa. Kak Oyaer BIUATH Ha COCTOSIHHE paBHOBECHUSI YKCYCHOM KHCIIOTHI BBEJCHHE
B CUCTEMY alleTaTra HaTpus?

19. PactBopbI 251eKTpoauToB. Jluccounanus cpeAHNX, KUCIbIX U OCHOBHBIX cojiel. Jluccouunanusi KUCIoT
u ocHoBaHuii. CryneHuaras nucconuanus. [IpuBenure nmpumepsl. Mcnonb3oBanue 3akoHOB Payns u
BanTt-T'odda mis onrcanus CBOMCTB AIeKTPOaUTOB. M30ToHMYEeCKU KO PUITUEHT.

20. Peaknuy HOHHOTO 0OMEHa B paCTBOPAX JIEKTPOJIUTOB. Y CIIOBHSI MPAKTHYECKONH HEOOPATHMOCTH IIPO-
TEeKaHUs peakuii HoHHOro oOMeHa. HamuimTe MonekymsipHble 1 MOHHO-MOJIEKYJISpHbIE YpaBHEHUS pe-
aKUU, WITIOCTPUPYIOLIUX 3TU YCIOBHUSL.

21. ManopacTBopuMbI€ 3JIEKTPOIUTHL. PaBHOBEcHe B cucteMe ocagok — pactBop [IpousBenenue pactso-
pumocTu. YcinoBus 00pa3oBaHUS M PacTBOpeHHs ocaakoB. OOpa3oBaHUE OCAIKOB U BJIEMEHTHI Kaue-
CTBEHHOI'O aHaJIU3a.

22. KectkocTh BoJibl. BpeMeHHast U TOCTOSIHHAS KE€CTKOCTh. METObl CHUYKEHHUS )KECTKOCTH BOJIBI.

23. DAeKTpoIuTHYECKask TUCCOLMAIUS BOJIbI.

24 MloHHOE PON3BECHUE BOIBI.

25.BoiopoaHblii moka3arenb.

26.11Ixana BOAOPOIHOTO TTOKA3ATENSI.

27.KonopumeTpuueckne 1 NOTEeHIHOMETPUUYECKHE METO1bl onpeaeneHus pH cpensi.

28 . naukaTtopsl. i3MeHeHne OKpacku HHAMKATOPOB B 3aBUCUMOCTH OT PEAKILUU CPEIbI.

OueHovHbIe cpeaACcTBA /sl MPOBeIEHUS TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH B KOHTPOJIbHOM ToYKe
2 (OIIK-2). Bonpocsl aas cobecenoBanms co cryaenramu (KT2)

1. I'mpponus. I'maponus coneil. KonnyecTBeHHbIE XapaKTEpUCTUKU Ipolecca ruaponnsa. CTeneHb ruj-
ponM3a ¥ KOHCTaHTa rujposnsa. CMelleHne paBHoBecus mpouecca rujponnsa. Heodpatumslii rugposus.
Harnumure B MOJNIEKYJIIPHOM U MOHHO-MOJIEKYJIAPHOM BUJE YPAaBHEHUS PEaKLMM TMAPOIINA3a CICAYIOIIHX
coneil: FeCl3, K3PO4, Na2S04, Al2S3 . VkaxuTe peakuio cpeibl B BOJHBIX pPaCTBOPAx 3THUX COJIEH.

2. OKHMCIIUTENIBHO-BOCCTAaHOBUTENBHBIE peakuu. CTeneHp OKucaeHus 3nemMenTa. OKNUCIUTENb U BOCCTa-
HoBUTENb. [Iponeccel OKHCIeHns U BOCCTAHOBIICHHUs. [IpuBenuTe nmprMepbl TUIIHYHBIX OKUCIUTENEH U
BoccTraHoBuTenel. Kakue nmporeccsl npeAcTaBiIsitoT co00il mporiecchl OKMCISHHs, a KaKhe BOCCTaHOBJIE-
Hust: S-2 -> S0 Cr2072- ->Cr+3 Mg0->Mg+2  O2 +2H20->40H-

3. Knaccugukanus OKUCIUTETbHO-BOCCTAHOBUTENBHBIX peakiuil. [IpuBennuTe npumepsl peakiuii Kaxmao-
ro tTuna. CocTaBbTe ypaBHEHHs COOTBETCTBYIOIUX PEAKIMN C IIOMOLIBIO METO/Ia SJIEKTPOHHOTO OaslaHca.
4. XapakTep B3aUMOJICHCTBHS METAJJIOB C BOJIOW, pacTBOpaMH CoJjIei, mienoueil u kuciot. OcobeHHOCTH
B3aUMOJICVCTBUS METAJUIOB C KOHLIEHTPUPOBAHHONW CEPHOM KHMCIIOTOM M a30THOW kuciotod. Kak pearn-
pyeT *Kene3o ¢ CWIbHO pa30aBlIeHHOM, pa30aBIeHHOM M KOHIIEHTPUPOBAHHOW a30THOM kucioroit? Co-
CTaBbTE YPABHEHUS COOTBETCTBYIOIIUX PEAKIIUI.

5. Bo3HUKHOBEHHME CKayKa MMOTEHIMAIA Ha TPAHULIE METAI-PAacTBOp coiu MeTasuia. CTaHIapTHBIN AJIEK-
TPOJHBIN MOTEHIMAN. Pl CTaHAAPTHBIX 3JIEKTPOHHBIX NMOTEHIHAIOB METAJIOB. Kakue BBIBOABI MOXKHO
CZIeNaTh UCXO/s U3 MOJIOKEHUS MeTalla B paay?



6. BogopoaHbiii 31eKTpoa. Y CTPOMCTBO M AJEKTPOJHbIE Mpouecchl. CTaHAApTHBINA BOJOPOIHBINA 3JIEK-
TPOJ. 3aBUCUMOCTb BEJIMYMHBI IIOTEHI[MAJIa BOAOPOJHOTO 31ekTpoaa oT pH cpenb.

7. l'anbBaHWYECKHE 37€MEHThl. Kak MOKHO NPaKTUYECKH ONPENEIUTh 3JIEKTPOIHBINA NOTEHIIMAI METal-
na? Ot kakux (aKTOPOB 3aBUCHT BEJIMUMHA AJIEKTPOIHBIX MOTeHIUanoB? YpaBuenue HepHcra. YpaBHe-
Hue HepHcTa s MeTaluIMuecKux 3JeKTPOIOB MPU CTAHIAPTHBIX YCIOBHUSX.

8. Tunsl ralbBaHUYECKUX IEMEHTOB. XMMHUYECKHE, KOHLIEHTPALIMOHHBIE U TEPMOTaJIbBAHUYECKUE DJIe-
MeHThl. J.J1.C. ranpBaHnyYecKkux aieMeHToB. [IpuBenure mpumMepsl. YKaXUTE MPOLECCHI, MPOTEKAIOIINE
Ha 3JIeKTpoJiax, u paccunraire 3/1C MeaHO-IMHKOBOr0O XUMUYECKOTO raJIbBAHUYECKOTO 3JIEMEHTA.

9. O6paruMble 1 HEOOpAaTUMBIE SIEKTPOIHBIE Mpoliecchl. OOpaTUMbIe 1 HEOOPATUMBbIE 3JEKTPOIbL. TUIIBI
o0paTuMbIX 3J1eKTpoAoB. [IpuBenuTe npuMepsi.

10. Kopposust metamuioB. Kinaccudukanuss KOppO3HOHHBIX MPOIECCOB. XUMUYECKAs U 3JICKTPOXUMHYE-
ckasi kopposust. [IpuBenure npumepsl. MUKpO - U MakporajibBaHHYECKHE dJieMeHThI. [IpuunHbI a5eKkTpo-
XMMHUYECKOHN IeTepOreHHOCTH MOBEPXHOCTH MeTauia. Kakue nporecchl IpOTEKatT MpU KOPPO3UU LIUHKA
C IPUMECSIMU KeJie3a B KUCIIOoM cpene?

11. DnexTpoHbIe MPOLECChl MPU KOPPO3UU MeTaJIoB. KaTogHble peakiud B KUCHBIX, HEUTPAJIbHBIX U
IIENIOYHBIX cpefax. UemM MOXeT ObITh BbI3BaHA 3JIEKTPOXUMHUYECKAsl T€TePOreHHOCTh MOBEPXHOCTH Me-
Taia’?

12. Tonspu3zanus U aenoiaspusanus 31eKTpo1oB. Kak BIUSIOT 3TH Mpoliecchl Ha KOPPOo3uio MeTaisios? B
YeM COCTOUT CYUTHOCTh BOJOPOJHON U KUCIOPOJHON JAenospu3auu?

13. DnekTponu3 ¢ pacCTBOPUMBIMU M HEPACTBOPUMBIMU 3JeKTpoaamu. [lopsaok pa3psaa HOHOB Ha dIEK-
TpoJax Mpu 3aeKTpoiuse. 3akoHsl Papajes. [IpakTrueckoe NpUMEHEHHE ITPOLIECCOB IEKTPOIU3A.

14. CriocoObl 3alIUThl METAJIOB OT KOPpO3uH. MeTamnndyeckiue KaToAHble M aHOJHBbIE MOKpbITHUA. Pac-
CMOTPHUTE Ha KaKOM-JIMOO IpUMEPE MEXaHU3M 3aIIUTHOTO JIEHCTBUE aHOJAHOIO METAJUIMYECKOTO MOKPHI-
THUS B KHCIION CpeJie.

15. Crioco0bl 3a1UThl METAJITIOB OT KOPPO3HH.

16. Mertayminyeckue KaTOIHbIE U aHOIHBIE TOKPBITHSL.

17. Kak npoTekaeT Koppo3usi MeTajula ¢ KaTOJAHBIM METAJUIMYECKUM MOKPBITUEM IIPU HAPYLLIEHUU €ro 1ie-
JIOCTHOCTH B BOJHOU CpeJie B MPUCYTCTBUU KHclopoaa?

18. Crtoco0Ob! 3a1UThl METAJIJIOB OT KOPPO3HH.

19.Hemerannnueckue 3allUTHBIE TTOKPBITHS.

20.Buapl HeMeTaUTMYeCKUX 3alIUTHBIX TOKPBITUNA U UX IPUMEHEHHE.

21. Crioco0sl 3alUThl METAIIJIOB OT KOPPO3HH.

Xumnueckas o0paboTtka cpensl. PerynmupoBanue pH, ynanenue kuciopoa.

22. Crioco0sl 3alUThl METAIIJIOB OT KOPPO3HH.

23.OnexTpoxuMuyeckas 3anmTa. [[poTekTopHas 3ammTa U KaTogHas 3aluTa.

24. OcoOEeHHOCTH OPTaHUYECKUX COETUHEHUH.

25.Teopust XMUMHUYECKOTO CTPOEHUSI.

26.130mepus 1 TOMOJIOTHS.

27 Knaccudukanus, CTpO€HHE 1 HOMEHKJIaTypa OPraHUYECKUX COEANHEHUH.

28. Knaccudukaiys opraHM4ecKuX peakiuii o XapakTepy XUMUYECKOM CBSI3U. YTIEBOIOPOAbI: aTKaHBI,
LUKJIOAJIKAHbI, aJIKEHBI, AJIKUHBI, AJIKaJIMEHbI, apOMaTHUYECKHE COeINHEHUS.

29. IIpou3BoIHBIE YTIEBOJOPOIOB: TAIOT€HIIPOU3BOIHBIC, CIIUPTHI, ANbJETUABI U KETOHBI, ()EHOIIBI, IPO-
CTbI€ 3(QUPbI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE 3(QUPBI, HUTPOCOETUHEHHS], AMUHBI.

30. MoHOMEpBIL, OJIUTOMEPHI U MOJTUMEPHI.

31.Metoasl MOIy4eHUS TOJIUMEPOB.

32.Peaknuu noJiMMepu3alii U NOJUKOHIECHCAIUH.

33.CtpoeHue u CBOMCTBA OJIMMEPOB.



OueHo4YHbIE CpeCTBA /I IPOBeIeHNsI IPOMEKYTOYHON ATTECTAUMHU CTYJAEHTOB (OLlEHKA 3HAHM,
yMeHHii, HaBbIKOB-KommneTennuii: OITK-2)

1.OcHOBHBIE TIOHATUS XUMUU. BeliecTBo, Matepusi, aToM, XMMUYECKUN 3JIEMEHT, MOJb. ATOMHAsl, MOJIe-
KyJIIpHasi U MOJIIpHAsi Macchl. ATOMHas €JMHHLIA MacCchl. AOCONIOTHAs U OTHOCUTENIbHAS aTOMHBIE U MO-
JIEKYJIIPHBIE MACCBI.

2. KayecTBeHHBII ¥ KOJIMUECTBEHHBIN COCTaB BeliecTBa. MosipHbIi 00beM. Uncio ABorajpo.

3. Crexuomerpus. BaxxHelie cTeXMOMETPUUECKHUE 3aKOHBI. 3aKOH COXPAaHEHHUSI MacChl BELIECTBA, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH IPOCTBIX OOBEMHBIX OTHOLIEHMH, 3aKOH ABOIaJpo U CIEACTBUSA U3 3TOrO
3akoHa. OTHOCUTENBHAS IIIOTHOCTD I'a30B.

4. DKBUBAJEHT U MOJISIpPHAsl Macca 3KBUBAJIECHTA (3KBHUBAJEHTHAsI Macca) MPOCTHIX U CIOKHBIX BELIECTB.
MossipHblii 00bEM SKBHUBaAJIEHTa (IKBUBAJIEHTHBIN 00beM). 3aKOH SKBUBAJICHTOB.

5. SlnepHas Mozenb aroma. ATOMHBIE CIEKTPbl. DHEPreTUUECKOE COCTOSIHUE 3JIEKTpOHA B aToMe. [IoHs-
THE O KBaHTOBBIX uyHciax. [ 1aBHOe, OpOUTAIBHOE, MATHUTHOE U CIIMHOBOE KBaHTOBBIE uncia. [Ipenensl
ux n3MeHeHus. HopmanbHoe 1 BO30YyX/I€HHOE COCTOSIHUE aTOMA.

6. CtpoeHue >EKTPOHHBIX 000J10YeK aTOMOB. [IpuHIMIT HauMeHbIIel 3Hepruu, npasuio I'yHaa, npuH-
uun Ilaynu. DnexkTpoHHas CTpykTypa aToMOB M nepuoanyeckas cucrema .M. MenneneeBa. @opmyiu-
poBka nepuoanyeckoro 3akoHa /.M. MenneneeBa. Hanumure 351eKTpoHHBIE U 3JI€KTPOHHO-Tpaduyeckue
(bopMyIIBI aTOMOB C TOPAIKOBBIMU HOMepamHu 13,22,29,50,74.

7. Xumundeckas cBsi3b. BUIbl XMMUYECKOHN CBSI3M: KOBAJICHTHAsI, HOHHAsI U MeTaindeckas. [lonsdapHas u
HETOJIsIpHAs KOBAJIGHTHAS CBsI3b. J[Ba MexaHM3Ma 00pa3oBaHMs KOBAICHTHON CBSA3H (OOBIYHBINA M JIOHOP-
HO-aKLENTOpHbIH). [IoHsATHE O TMIIOJILHOM MOMEHTE MOJIEKYJl. YKaKUTe TUIIbI cBA3el B Mosiekynax: CI2,
HCI, KBr, KHSO4?

8. DHeprus MOHW3ALUM, DHEPIUs CPOACTBA K IEKTPOHY. DJIEKTPOOTPHULATENBHOCTh. OTHOCHUTEIbHAS
AJIEKTPOOTPHULATEILHOCTh. XapaKTep U3MEHEHHUS €€ BEIMUYUHBI B pAJax U Neprojax Nepuojnyeckon cu-
crembl J[.M. Menneneesa. Crenenp okuciieHus. OnpenenuTe CTENEeHb OKUCIEHUs BCEX aTOMOB B MOJIE-
kynax: HNO3, CaH2, KMnO4, (NH4) 2Cr207.

9. Xumnueckas TepMoarHaMuKa. OTKpBITBIE, 3aKPBITHIE U U30JIMPOBAHHbIE CUCTEMbI. IIoHATHA O BHYT-
pPEHHEN SHEepruM, SHTPONMHM, SHTAIBINH, U300apHO-U30TEPMHUECKOM IMOTeHIHane. Pacdyer TemnoBoro
s dexTa XUMUUECKONH peakuuu. TepMoIuHAMUYECKHE YCIOBUS BO3MOXHOCTH MPOTEKAaHUsSI XMMHUYECKUX
peaKuuid.

10. Xumunueckast kuHeTHKa. CKOPOCTh XMMHUYECKUX PEAKIMHU. 3aBUCUMOCTb CKOPOCTH PEAaKIMH OT KOH-
LEHTPAllUM pearupyrolux BEIIeCTB U JIaBleHUs. 3aKOH JeicTByomux Macc. KoHcTaHTa CKOpOCTH XH-
MUYECKON peakiu. Bo CKOJIBKO pa3 yBeIMUUTHCA CKOpOCTh peakuuu: N2+3H2-> 2NH3 npu yBenuue-
HUU JIABJIEHUS B 2 paza?

11. Xumunueckas kuHetuka. CKOpOCTb XUMUYECKUX PEAKLIUNA. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOHN peak-
uuu ot temneparypsl. [lpasuno Bant-I'opda. DHeprus axTuBanuu. DHepreTudeckue Juarpammbl 3K30-
U SHJIOTEPMUYECKHX MporeccoB. Kak M3MEHHUTCS CKOPOCTh pPeaklnu, UMEIOLIeH TeMIepaTypHblid Ko3¢-
¢bunueHT y=3, npu NoBbIilIeHnu TemnepaTtypsl ¢ 20 1o 60 0C?

12. Xumuueckass kuHeTHKa. DakTOphl, BIMSIOIMINE HA CKOPOCTh XMMHMUYECKHUX peakuuil. KaraausaTopsl.
3aBUCHMOCTh CKOPOCTH XMMUYECKHUX PEAKIMI OT Karanu3aropa. [100KuTenbHbI 1 OTpULATEIbHbIN Ka-
Tajau3. JHEPreTuIecKas quarpaMmma KaTaIuTHYecKoro npouecca. Kakoe BIMsiHME 0Ka3bIBAaeT KaTalIn3aTop
Ha COCTOSIHME XMMHUYECKOIro paBHOBeCHA?

13. Xumnyeckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTrO paBHOBECHs. BMsiHNE KOHIIEHTpalK, TeEMIIepa-
Typbl U JaBJIeHHUs Ha cocTosiHue paBHoBecus. [IpmuHnmn Jle-Illatense. Kak cnenyeT u3MeHUTh yCIOBHS
111 Toro, yTo0s! paBHOBecue peakiun COCI2 =>CO+CI2 AH> 0 cmecTutb BIpaBo?

14. PactBopsl. Knaccudukanus pacTBOpOB 10 CTENEHU TUCIIEPCHOCTH. MECTO pacTBOPOB Cpelu IPYTUx
JUCIEPCHBIX cHCcTeM. PacTBOpuMOCTh TBEpAbIX BellecTB B Boje. Koadduuent pacrsopumoctu. Hacol-
IIEHHBIE, HEHACHIIIIEHHBIE U NTEPECHIIIEHHbIE PacTBOPHI. TernsoBbie 3¢ (eKTh IPU PACTBOPEHUH.

15. PactBopsl. CriocoObl KOJIMYECTBEHHOTO BBIPAXKEHUS COCTaBa PacTBOpoB. MaccoBasi, oObeMHas U
MoOJIbHas 10/1M. MaccoBasi, MoJIIpHasi 1 HOpMaJlbHasl KOHIeHTpanuu. MossibHOCTh. [lepexon ot ogHOro
crocoba KOJIMYECTBEHHOI'O BBIPAKEHHUS COCTaBa pacTBopa K japyromy. Haiitu maccoByro, MOJISIpHYIO U
HOPMaJIbHYIO KOHIIEHTpALMU pacTBOpa XJOpUAA Kaiublus ¢ MaccoBoi ponei 20%. IlnoTtHOCTE pacTBOpa
1,2 r/cMm3.



16. PacTBOpBI HEANEKTPOJUTOB. [laBieHnE HACHIIIIEHHOTO Mapa pPacTBOPUTEIIS HAJl PACTBOPOM U HaJ YH-
CTBIM pacTBopuTeneM. 3akoH Paynsa. Kak MOXKHO paccuMTarh NOBBILIEHHE TEMIIEPATyphbl KMUIIEHUS U TO-
HIWKEHHE TEMIIEpaTypbl 3aMEP3aHUsl pacTBOPa MO CPABHEHUIO C paCTBOPUTENIEM?

17. B ueM cocToOUT CyIIHOCTD siBJI€HHE ocMoca? Kak onpenennuts BEIMYMHY OCMOTHUYECKOTO JaBJICHUS B
pacTBopax HedsekTposuToB? 3akoH Ban-I'odda.

18. DnekTponuTnueckas auccormanus. JJucconuaus ciaadbix JIEKTPOIUTOB KaK PAaBHOBECHBIN Mpolecc.
Crenenp guccolMani U KOHCTaHTA auccounannu. MakTopsl, BAUSIOMINE HA TPOLIECC AUCCOLMALINM. 3a-
KOH paszbasienust OcBaipaa. Kak Oyzaer BIUATh HA COCTOSHHE PAaBHOBECHUS! YKCYCHOW KHCJIOTHI BBEJICHHE
B CUCTEMY aleTraTa HaTpus?

19. PactBopbI 251eKTpoauToB. Jluccounanus cpeaHuX, KUCIbIX U OCHOBHBIX cojiel. Jluccounanus KUCIoT
u ocHoBanuil. Crynenuarass nuccouuauus. [IpuBenure mpumepsl. Mcnonb3oBanue 3akoHOB Payns u
BanTt-T'odda mis onrcanus CBOMCTB IEKTPOaUTOB. M30TOHMYEeCKui KOdhHHUIMEHT.

20. Peaky HOHHOTO 0OMEHa B paCTBOPAX JIEKTPOJIUTOB. Y CIIOBHS MPAKTHYECKONH HEOOPATUMOCTH IPO-
TEKaHUs peakuii HoHHOro oOMeHa. HanuiuTe MoseKyssipHbIE U HMOHHO-MOJIEKYJISIpHbIE YpaBHEHUS pe-
aKUU, WITIOCTPUPYIOLIUX 3TU YCIOBHUSL.

21. ManopacTBopuMBbI€ 3JIEKTPOIUTHL. PaBHOBecHe B cucteMe ocagok — pactBop [IpousBenenue pactBo-
pumocTu. YcioBus 00pa3oBaHUsS M pacTBOpeHUs ocaakoB. OOpa3oBaHHE OCAJKOB U DJIEMEHTHI Kaue-
CTBEHHOI'O aHaJIU3a.

22. XKectkocTh Bobl. BpeMeHHas U HOCTOSIHHAS )KECTKOCTh. MeTO/1bl CHUKEHMSI JKECTKOCTH BOJIBI.

23. DnektponuTHyuecKas auccouuanus BoAbsl. loHHOE npou3BeneHue BoAbl. BOAOpOIHBIN MOKa3aTeb.
[lIkana BogoponHoro nokasarens. Konopumerpuueckue U NOTEHIIMOMETPUUECKUE METOAbI ONPEIEICHUS
pH cpenbl. Unaukaropsl. I3MeHeHNE OKpACKH MHAMKATOPOB B 3aBUCUMOCTHU OT PEAKIUU CPEJIbI.

24. I'mpponus. I'maponus coneil. KonmnuecTBeHHbIE XapaKTEPUCTUKH ITpouecca ruipoiunsa. Crenenp ruj-
ponu3a U KoHcTaHTa ruaponu3a. CMelienre paBHOBeCHs mpolecca ruaponu3a. HeoOpatumelil rugponus.
Hanummre B MOJIEKyJISIpHOM U HOHHO-MOJIEKYJISIPHOM BUJIE YPABHEHUS peakLUil TUAPOIIN3a CAEAYIOIUX
coneil: FeCl3, K3PO4, Na2S04, Al2S3 . VkaxuTe peakiiuio cpebl B BOAHBIX PACTBOPAX ITUX COJICH.

25. OKuCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. CTerneHb OKHCIeHUs 3jieMeHTa. OKHUCIUTEeNb U BOC-
craHoBuTeNb. [Iponeccel okucnenus u BoccraHoBienus. [IpuBeanre npuMepsl THIMYHBIX OKUCIUTENEH U
BoccTaHoBuTeNnel. Kakue mpoueccsl IpeacTaBiIsitoT coO0i MpoIecChl OKUCIEHUS], a KaKie BOCCTaHOBJIE-
Hus: S-2 -> S0 Cr2072- ->Cr+3 Mg0->Mg+2 02 +2H20->40H-

26. Knaccugukanus OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. [IpuBennure nmpuMepsl peakiuil Kax-
noro tuna. CocraBbTe YpaBHEHHUS COOTBETCTBYIOIIMX PEAKLU C MOMOIIBIO METO/a 3JIEKTPOHHOro Oa-
JIaHCca.

27. XapakTep B3aUMOACHCTBUS METAIJIOB C BOJIOW, pacCTBOpaMHU CoJIeH, 1menodel u kucinot. OcobeHHOCTH
B3aUMOJICVCTBUS METAJUIOB C KOHLIEHTPUPOBAHHOW CEpPHOM KHMCIIOTOW M a30THOM Kuciotod. Kak pearn-
pyeT *kene3o ¢ CUIbHO pa30aBiIeHHOM, pa30aBlIeHHOW M KOHLIEHTPUPOBAHHOM a30THOW kucinoroit? Co-
CTaBbTE YPABHEHMSI COOTBETCTBYIOIIMX PEAKIIHIA.

28. BO3HUMKHOBEHHME CKayka IOTEHIMala Ha TPaHULE METAJI-pacTBOp coiau Meraia. CTraHaapTHBIN
ANIEKTPOAHBIN MOTEHIMal. PsJ CTaHJApTHBIX AJIEKTPOHHBIX MOTEHIMAIOB MeTauloB. Kakue BBIBOIBI
MOJKHO CJI€NaTh UCXO/S U3 MOJIOKEHUS MeTallia B psgy?

29. BogopoiHbIiA 3JIEKTPOA. Y CTPOMCTBO M ANEKTPOJHBIE Mponecchl. CTaHAAPTHBIM BOJOPOIHBIN SJIEK-
TPOJ. 3aBUCUMOCTb BEJIMYMHBI IIOTEHIMAJIa BOAOPOJHOTO 31ekTpoaa oT pH cpensl.

30. l'anpBaHMUeCKHE 3IeMEHTHI. Kak MOKHO NMPAKTUYECKU ONPENEINUTD 3JIEKTPOIHBIN TOTEHIIMAT METal-
na? Ot kakux (aKTOPOB 3aBUCHUT BEJIMUMHA AJEKTPOJHBIX MOTeHIHanoB? YpaBHenue HepHcra. YpasHe-
Hue HepHcra s MeTaluiMueckux 3JeKTPOIOB MPU CTAHIAPTHBIX YCIOBHUSX.

31. Tunel ranbBaHUYECKUX 3JIEMEHTOB. XMMHUECKHE, KOHIIEHTPALIMOHHBIE U TEPMOTaJIbBAHUYECKUE dJIe-
MeHThI. D.J1.C. raibBaHMYECKHX AJ1eMEHTOB. [IpuBeante npuMepbl. YKaXuTe MPOLECCHI, TPOTEKAIOIINE
Ha 3JIEKTpoJiax, u paccuntaire J/1C MeAHO-IIMHKOBOrO XUMUYECKOTO FaJIbBAHUYECKOT'O DJIEMEHTA.

32. Obpatumble U HEOOpaTUMBIE IEKTPOAHBIC TIporiecchl. OOpaTUMbIe U HEOOpaTUMBIE dIEKTPOAbL. TH-
bl 0OPAaTUMBIX 3J1EKTPOIOoB. [IpuBeanTe MpUMepHI.

33. Kopposus metaoB. Kiaccudukanmsi KOppO3HOHHBIX MPOIIECCOB. XUMUYECKAs M AJIEKTPOXUMUYE-
ckasi koppo3susl. [IpuBenure npumepsl. MUKpO - 1 MakporajabBaHUYECKHE 3JIEMEHTHI. [IpUunHbI 351eKTpO-
XUMHUYECKOH TeTeporeHHOCTH MOBEPXHOCTU MeTasuia. Kakue nmporecchl MpoTeKaloT Mpy KOPPO3UHU LIUHKA
C IPUMECSIMU KEJIe3a B KUCIION cpene?



34. DneKTpoIHbIE MPOILIECCHl TPU KOPPO3UU MeTauioB. KaTomHble peakiuu B KUCIBIX, HEUTPAIbHBIX U
IICJIOYHBIX Cpcaax. YeM MOXKET GBITI: BbI3BaHA JJICKTPOXUMUUYCCKAA T'CTCPOIrCHHOCTL IMMOBCPXHOCTU MC-
Tamna?

35. Ionspuzanus u Aenoiaspusanus 3JeKTpo1oB. Kak BIHAIOT 3TH NPOLECCH HA KOPPO3UI0 MeTailioB? B
9YeM COCTOUT CYUTHOCTh BOJOPOJHON U KUCIOPOTHON Aenospu3auu?

36. DneKkTpoau3 ¢ pacCTBOPUMBIMU M HEPACTBOPUMBIMU 3j1eKTpoaamu. Ilopsanok pa3psga HOHOB Ha JIEK-
TpoJax MpH 3aekTpoiuse. 3akonsl Papajes. [IpakTuyeckoe MpUMEHEHHE MTPOLIECCOB IEKTPOIH3A.

37. CnocoOsl 3aIUTHl METAJUIOB OT KOPPO3UH. MeTaulndecKre KaToAHble U aHOJHBIC MOKpbITHA. Pac-
CMOTPHUTE Ha KaKOM-JIMOO MpUMEpPE MEXaHU3M 3aIUTHOTO JIEHCTBUE aHOAHOTO METAIMYECKOTrO MOKPHI-
THS B KUCIION cpeJie.

38. CrocoObl 3aluThl METAJUIOB OT KOPPO3WH. MeTanindecKue KaToAHble U aHOJHBbIC MOKPHITUA. Kak
MIPOTEKaeT KOPPO3Hs METallIa ¢ KaTOJHBIM METAITTHYECKUM MOKPBITHEM MPU HAPYIIEHUH €T0 LEeJI0CTHO-
CTH B BOJHOM CpeJie B IPUCYTCTBUM KUcIopoaa?

39. CriocoOslI 3alIMTHI METAJJIOB OT KOppo3uu. HemeTannndeckue 3aiiiuTHbIE TOKPHITHS. Buasl HemeTan-
JIMYCCKUX 3allIUTHBIX HOKpBITI/Iﬁ " UX NPUMCHCHHUC.

40. CriocoOblI 3alIUThl METAIJIOB OT KOppo3uu. XuMudeckas 0opabotka cpeanl. Perynmuposanue pH, yna-
JIEHUE KUCIIOpOa.

41. CrocoObl 3alUThl METAJNIOB OT KOPPO3UU. DJIEKTpOXUMHUecKas 3amura. [IporekropHas 3ammra u
KaTO/Has 3alluTa.

42. Oco0eHHOCTH OpPraHuYeCcKUX coelrHeHui. Teopust XUMUYECKOro CTpoeHus. FI3oMepusi U TOMOJIOTHS.
Knaccudukanus, crpoeHre 1 HOMEHKIIATypa OPTaHUYECKUX COSTNHEHHH.

43. Knaccudukaiuys opraHM4ecKuX peakiuil o XxapakTepy XUMUYECKOM CBSI3U. YTIEBOJIOPOAbI: alKaHbI,
IUKJIOAJIKAHbI, aJIKCHBI, AJIKWUHBI, AJIKAAWNCHbI, apOMAaTUYCCKHUEC COCIUHCHU .

44. TIpou3BOHBIE YIIIEBOJOPOIOB: TAIOT€HIIPOU3BOIHBIE, CIIUPTHI, allbACTUbI U KETOHBI, (DEHOIIBI, TPO-
CThbIC 3(1)I/IpI)I, Kap6OHOBI)I€ KHCJIOTHBI, CIIOKHBIC 3(1)I/IpI>I, HUTPOCOCANHCHU S, aMUHBI.

45. MoHOMepBI, OJIUTOMEPHI U MTOJIMMEpbl. MeTOoIbl OyueHus MOIUMEpOoB. Peakiinu nmonuMepusanuu u
noyinkoHaeHcauuu. CTpoeHue u CBOWCTBA IOJUMEPOB.



IIkana ouenuBanusi IPESEHTAIINU

Heckpunropst

MuHuManbHBIA OTBET
2

W35105k€HHBINA, PACKPBITBIA OTBET

3

3aKOHYEHHBIH, MTOJTHBIN OTBET
4

OO0pa3LoBEIii, TPUMEPHBIIL; 10-
CTOMHBIN NOApaXaH!s OTBET 5

PackpeiTie npo6ieMsl

[Ipobnema He packpsiTa.
OTCYTCTBYIOT BBIBOJIBL.

[Ipob6nema packpsiTa HE TIOITHO-
CTEIO.

BrIiBobI HE CENIaHbl W/HIU BbI-
BOJBI HE 00OCHOBAHEI.

[TpoGnema packpsita. [IpoBenen
aHaM3 npoOJieMbl Oe3 MpuBIIe-
4YEeHHs JONOTHUTENBHON INTEPa-
TYpHL.

He Bce BBIBOZIBI ClIeNIaHbI W/UITH
000CHOBAHBI .

[Ipobnema packpbiTa MoJIHO-
ctbto. [IpoBenen ananus mpo-
OIIEMBI C IIPUBIICYEHUEM JIOTION-
HUTENBHOM JINTEPATYPHI.
BrIBobI 000CHOBAHEL.

[pencrasnenue [pencransemas HHGOpPMALU [Mpencrasnsemas HHOPMALHS [pencrapnsiemas HHPOPMALHS [pencrasnsiemas HHGOpMALU
JIOTHYECKH HE CBs3aHa. HE CHCTEMaTH3MPOBaHa H/WIIM HE | CHCTEMAaTH3MPOBAHA U MOCJIENO- | CHCTEMaTH3UPOBaHa, OCIENO-
He ucnons3oBaHsl npodeccro- HOCIIeJOBATENbHA. BaTelIbHA. BaTeJIbHA M JIOTHYECKH CBs3aHa.
HAJIbHBIC TCPMHHBI. Hcnonp3oBan 1-2 npodeccuo- Hcnonb3oBano 6onee 2 npodec- | Mcnonb3oBano 6onee 5 mpodec-
HaJIbHBII TEPMHUH. CHOHAITbHBIX TEPMHHOB. CHOHAJIbHBIX TEPMHHOB.
Odopmitenue He ucnonb3oBanbl nHpopMaru- | VMcnonb3oBanbsl HHGOpManoH- Hcnonb3oBaHbl HHPOPMAIMOH- [ITupoko NCTIONB30BaHbI HH-

OHHBIE TEXHOJIOTUH
(PowerPoint).

Bosnbiie 4 ombok B npeacTas-
JsieMoid MH(GOPMAIHH.

Heie TexHosoruu (PowerPoint)
YaCTHYHO.

3-4 ommOKH B MPECTABISIEMOI
uHpOpMaLHH.

Hble TexHonoruu (PowerPoint).
He Gonee2 ommbok B mpencTas-
nsieMoii HH(pOPMAIHH.

(hopMaIOHHbIE TEXHOJIOTUU
(PowerPoint).

OTCyTCTBYIOT OIIMOKH B IIpe-
CTaBJIsIeMO HH(OPMAITHH.

OTBeTHI Ha BOIIPOCHI

Her oTBeToB Ha BOmpoCHI.

Tonbko OTBETHI HA BJIEMEHTap-
HbIE BOIIPOCHI.

OTBeTHI HA BOIIPOCHI IOJIHBIE
W/ YaCTUYHO ITOJIHbBIE.

OTBeTHI Ha BOIIPOCH! TIOJTHBIE C
TIPUBHUJICHHEM ITPUMEPOB H/WIIH




ITacmopT KOMneTeH it

Xumus

DI'OC BO 13.03.03 «DHepreTudeckoe MalllnHOCTPOCHUE)

B mponecce 0CBOSHHMS TaHHOW ANCHUILTHHBI CTYAEHT OPMHUPYET U IEMOHCTPUPYET CICAYIOIINE KOMIICTCHINN:

KOMIIETEHIIMN

HepequL KOMIIOHCHTOB

VHAEKC

DOOPMVYIIMPOBKA

Texuomnorus ¢op-
MHUPOBAHHS KOMIIC-
TEHLIUI

dopma OLIEHOYHOT0 Cpei-
cTBa**

CreneHu ypoBHEH OCBOCHHS KOMITETEHIINI

OIIK-2

CriocoOHOCTBIO IPUMEHSATH
COOTBETCTBYIOIIUHA (PHU3UKO-
MaTeMaTH4eCKHIl anmapar,
METO/IbI aHAJIU3a U MOZEIIH-
[POBaHMsI, TEOPETHYECKOTO U
HKCIIEPUMEHTAILHOTO UC-
CITeTOBAHMUS [P PEIICHUH
npodeccHOHANBHBIX 33/1a4.

BHATb:

(OCHOBBI CTATUCTHKH U COBPEMEHHEBIE
[IPOrPAMMHBIE CPEICTBA, IPUMEHIEMbIE IS
00paboTKK ¥ NPE/ICTABICHUS SKCIIEPUMEH-
TaJbHBIX XUMUYECKUX JaHHbIX.

YMeThb:

HpaBI/IJ'ILHO MIOCTaBUTh XUMHUYICCKHI
PKCIICPUMCEHT, paCcUUuTaTh JOCTOBCPHBIC
J@HHBIC 3TOT'0 OKCIICPUMCHTA.

BJIAIETD:

IHaBbIKaMUI IPOBEACHUA paCUCTOB IIPU
TCOPETUYCCKUX U IKCIICPUMCHTAJIbHBIX XU~
IMHYCCKHX MCCIICJOBAaHUAX.

HaBbikaMu TPaMOTHOTO H3JI0KEHHUS
[pE3yIBTATOB COOCTBEHHBIX XUMUYECKUX
HAYYHBIX UCCIICIOBaHUM (OTYETHI, pedepa-
TBI, JOKJIAJBI ¥ JIP.), OCHOBHBIMH ITPHEMaMH
mX 00pabOTKHU ¥ MPEICTABIICHHS.

KonTtaktHas pabo-
Ta ¢ 00yJaIOIINMU-
Cs1 BO BpeMsI ayIIu-
TOPHBIX 3aHATUHU B
(hopMe JIeKITHiA,
mabopaTopHBIX
pabot. CamocTosi-
TEJIEHOE U3yUYeHHE
TEOPETUIECKOTO
Kypca, TOATOTOBKa
K J1a00paTOpHBIM
paboTam
JlemoHCTpanus
CITafiIOB TIpe3eHTa-
LU 1 BUJIEOPOJIU-
KOB ITOCPEACTBOM
MyJIbTUMEAUHHOTO
00opymoBaHus

Bonpocs! s cobecenoBa-
Hus co cryneHtamu (KT1)
Bonpocs s cobecenoBa-
Hus co cryaeHtamu (KT2)
Bormpocs! U1t IpoMexy-
TOYHOM aTTecTaluu

YO,

K/P, T,

PT

MurnManeHbI: O0ydatomuiics o0agaeT HeoOX0aH-
MOH cHCTEMOI 3HaHM U BaeeT HEKOTOPBIMU yMe-

HHUAMMH.

bazoBerii: OOy4aromuics IEMOHCTPUPYET PE3yIbTAThI
Ha ypOBHE OCO3HAHHOTO BJIAJCHUS y4eOHBIM MaTepu-
JIOM M y4eOHBIMHM YMEHHUSIMH, HABBIKAMH U CIIOCO0a-

MU OCATCIIBHOCTH.

[IponBuHYTHIA: JIOCTUTHYTBIN YPOBEHD ABJIETCS OC-
HOBO /17151 ()OPMUPOBAHUS OOIIEKYIBTYPHBIX H IPO-
(heccHOHATBHBIX KOMIIETEHIINH, COOTBETCTBYIOIINX

rpeboBanusimM OI'OC.

**- CoxkpareHusi GopM OLIEHOYHBIX CPeACTB cM. B npuioxeHuu 1 k @OC.
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[Tpunoxenue 1

k ©OC

IlepeyeHb O1IEHOYHBIX CPEICTB MO JUCHUIIMHE « XHUMHS»

Haumenosanue oiie-
HOYHOTO CpPEJICTBA

Kpatkas xapakrepucTuka OleHOYHOTO Cpe/i-
CTBa

[IpencraBieHne OLIEHOYHOTO
cpencta B OC

KonTponbnas pabota
(K/P)

CpencTBo IpOBEPKU YMEHUN IPUMEHATH I10-
JIy4E€HHBIE 3HAHWS U1 PEILICHMS 3a1a4 Olpe-
JICJICHHOT'O THIIA 110 TEME WM DPa3AeILy

KoMmmiekT KOHTPOJIbHBIX
3a/IaHUM 110 BApUaHTaM

PaGouas terpaan
(PT)

JIMTaKTUYECKUI KOMILIEKC, TPEAHA3HAYEHHbIN
ISl CAMOCTOSTEIILHON PabOThI 00yUarOmIerocst
Y [MO3BOJISIFOIIMI OLIEHUBATh YPOBEHBb YCBOE-
HUS UM y4eOHOTO MaTepHaa.

Ob6paszen paboueli TeTpaau

VYcrHbIl onpoc code-

CpencTBO KOHTPOJISI, OpPraHM30BaHHOE KaK
crieraibHas Oeceia me1aroru4eckoro paboT-
HUKA C 00yJaIONIMMCS Ha TEMBI, CBSI3aHHBIC C

Bomnpocs o

FOIICTOCA.

CeJI0BaHME, M3y4aeMOl TUCIUIUIMHOMN, U paCCYMTAaHHOE Ha |TeMam/pa3zienaM JIUCIHILIN-
(YO) BEISICHCHHE 00beMa 3HaHUH 00yJaroIerocs 1mo HBI
OIIpeIeTICHHOMY pa3Jieny, TeMe, mpobieme u
T.11.
Cucrema CTaHJapTU3UPOBAHHBIX 3aJaHUH,
Tect MOSBOIIONIAs ABTOMATHSHPOBATE NPOUEAYDPY | gy rocroney sanammit
(T) M3MEpEeHUs! YPOBHS 3HAHUN U YMEHU 00yyda-

TumnoBbie KOHTPOJIbHBIC 3aJaHUsl, KOHTPOJbHbIC BOIIPOCHI WJ/IH HHBIC MaTEpHUaJIbl, HCOﬁXOIlI/IMbIe
AJI OHCHKHU 3HaHHﬁ, yMeHHﬁ, HABBIKOB M OIILITA JEATCJIBbHOCTHU, XaPAKTEPU3YIOIIUX ITAIIbI (l)Op-

MHPOBAHMS KOMIIETECHIHI B Npoiecce 0CBOCHM S JUCHUIIMHBI

KonTpoJsbHbie padoThI

Bapuant Nel

1. Kakue coenunenus HaspiBatoTcsi okcugamu? Kakue u3 npuBeaeHHBIX OKCHIOB FeaOs, CrOs,
NO:, P>0s, MnO, MnO; sapistoTes KUCIOTHBIMU? Hanumure ypaBHeHUs peakuuil B3auMO/eH-
CTBHSI KMCIIOTHBIX OKCH/IOB CO ILEI0YaMHU.
2. Hanummre ypaBHEHHs peaklMid, C MOMOIIBI KOTOPBIX MOXKHO OCYIIECTBHTH CIIECIYIOIIHE

MpeBpaICHHS:

0~

t,C
Fe—Fe;03+HCl —?—Fe(OH); —» 7—Fea(SO4)s.
3. Hanunomre YpaBHCHHA peaKuHﬁ B3aHMOﬂeﬁCTBHH THAPOKCH A KallbIHA C CepHOﬁ KHCJIOTOfI,
IMPHBOJAIIHUX K 06p2130BaHI/IIO cpe,uHeﬁ, KHCJIOW M OCHOBHOI1 coieil. HazoBute IMOJIYUCHHBIC CO-

JIN.
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Bapuanr 2
1. Mcxo1 U3 NOJIOKEHHUs IEMEHTOB B IIEPHOJIMYECKOH CHCTeMe, JlaiiTe XapaKTepUCTHKY aTo-
MOB: a) cepsl; 0) Mapraxia.
2. CoctaBbTe opMYIBI OKCHIOB U THIPOKCHIOB 3JIEMEHTOB BTOPOTO MEPUO/Ia, OTBEUAIOIIUX HX
BBICHICH cTerneHu okucieHus. Kak m3MeHsercss KUCIIOTHO-OCHOBHOM XapakTep JTHX COEJHHE-
HHI?
3. Maiite onpejesieHHe NIEKTPOOTpHIATeIbHOCTH. Kak H3MEeHSeTCs 2JeKTPOOTPHLIATEIBHOCTD P-
aeMeHToB B VII-A noarpynne? Kak U3MeHsAETCS UX OKUCIIMTENBHASL aKTUBHOCTE U 1104eMYy?
4. Hanumute 351ekTpoHHble Gopmyiisl atomos Zn u Cl u cooTBeTcTBYIOMMX HOHOB: Zn>', CI”
Bapuanr 3
1. Mcrione3ys cripaBoyuHble JaHHBIE TabIMIIBI, ONpeenTe H306apHblii Termnosoit adpext AH os
XUMHYecKOoi peakuuu. Caenaiite BBIBOJ O BBIACICHHHM MM IOTJIOLICHUU TEIUIOTHI B IPOLIECCE
peakimu. Onpenenute u3MeHeHue HTporuu AS%os B X0/le XMMHUECKOH peakLH, TPOTEKa0-
e MpU CTaHJAAPTHBIX YCIOBUAX B UAEALHOM Ia3000pa3HoM cocTossHHH. OObACHUTE 3HAK H3-
menennst AS’9s B pesynbrare JaaHHON peakuun. OnpenenuTe M3MeHeHHe sHepruu Imu6Gca
AG"98 B X016 XMMHUECKOI PeaKIIvH, UCTIONb3ys CIpaBouHble naHHbie Tabmuisl Ne 5. ITo 3Haky
usMeHeHus sHepruu ['n66ca AG208 crienaiite BBIBO 0 BO3MOKHOCTH CAaMONPOU3BOILHOTO TIPO-

TCKaHUA.

Bemecteo | Cocrosnue
H AH%q5, Kl AG s, Kl S%0s, A
MOJTb MO MOJIb - TPamyc
C-H» r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
Bapuanr 4

1) HanMIINTEe KHUHETHYECKHUE YpaBHEHHs CKOPOCTEH MpsAMOii peakiuu, 0OpaTHOMN peakiuy 1 Bbl-
PaKE€HHUEC KOHCTAHTHI paBHOBECHA,

2) OIIpCACIIUTC, B KAKYIO CTOPOHY CMCCTHTCA XHMHYCCKOC PABHOBCCHC IIpH YBCIMYCHHH KOH-
LOCHTpAaOHH IIEPBOTO HCXOJHOI'O BCIICCTBA, IMOBLIICHHH TCMIICPATYPEL U YBCIIHYCHHH JaBJIICHHA.
1) 2COry*+O2r)«=>2CO021) AH= -556,0 x/x

2) Fe304a0+COr«>3FeO)+CO2m) AH= 34,6 x/Ix

Bapuanr 5
1. Boruucnure maccy BaCl-2H20, neobxoaumyro juist npurotosieHus: SO0r pacrBopa ¢ Macco-
Boii noneii BaClx 5%.
2. Beluucaute o6bem pacTBopa ruapokcuaa Hatpus p=1,41r/cm® (38%), HeoOxomumBblil s
MPUIOTOBJIEHHS 2KI' MOKOILEr0 pacTBopa ¢ MaccoBoii aoaeit NaOH 10%.
3. Beruncnure maccy K2COs, Heodxomumyto s npurotosieHus 100m 0,1M pactBopa.
4. JIns npurosneHust aHtudpusza k 51 Bomel mpubaBunu 2n stunoBoro cnupta C:HsOH
p=0,8r/cM>. BelauciuTe TeMIepaTypy 3aMmep3aHus aHTH(PH3A.

Bapuant Ne6

1. Hanumiure ypaBHEHHs JMCCOIMAIMH CIEIYIOMHMX wiekTponuToB: a) H3PO4; 6) NH4OH; B)
CaCl; r) (CaOH)2SO04; 1) Ca(HCO3)..
2. JlonuiiTe ypaBHEHHs peakiyii, COCTaBbTE K HUIM MOHHBIE YPaBHEHHS:

a) CaCO;+HCl— 0) CaClh+Na3;POs—
3. K pacTBOpY YKCYCHOH KMCIOTBI NMpUOABWIM aueTaT HAaTpus. B Kakyl CTOPOHY CMECTHTCA
paBHOBECHE AMCCOLHAINH YKCYCHOH KUCIOTHI?
4. BeluncauTe paBHOBECHYIO KOHIEHTpaIHio HOHOB H' B pacTBOpe yKCYCHOM KHCIIOTHI C KOH-
uentpauueit 0,1 mons/n (crenens auccouuanuu pasgua 0,13).
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TecroBbIC 3a0aHUA

3AJIAHME 1. (Be1OepuTe BapHaHTHl OTBETOB COIVIACHO TEKCTY 3aaHMNsA)
1. IIpocTeic BellecTBa

-1 IOJIMATUIICH

+: rpadur

+: ©enwlit pocdop

-1 aMMHaK

2. Monsipablii 00bEM rasza usmepsercs B

-1 MOJIb

+: 1/MOJIb

+: M3/KkMOIB

-1 MOJIB/N

3. Macca oaHoi1 a.e.M. paBHa

= Ir

+:1,66%10-24 r

-1 1,66%10-24 kr

+: 1,66%10-27xr

4. Monb mo0oro rasza nmpu H.y. 3aHUMaeT o0veM 22,4 1 -
CclIe/ICTBHE

-: 3aKOHa COXpaHEHHs MacChl BEIIeCTBA
-: 3aKOHA MOCTOSIHCTBA COCTaBa

+: 3akoHa ABOragpo

-: 3aKOHA KpaTHBIX OTHOIIICHUH

-: 3aKOHA PKBUBAJICHTOB

5. 1 mone AI(OH)3 HeitTpanu3syer ...... MOJIb COJISTHOM
KHCIIOTBI

-1

-2

+:3

-4

- 1,5

6. Peakmus mexxty NaOH + H3PO4 oTHOCHTCS K peakinu
: IPUCOETUHEHHS

. pa3oKeHUs

+: HeHTpanu3auuu

- THApaTaluu

-: 3aMeIIeHUs

7. DKBHUBAJICHT — 3TO pealbHas UJIM YCIOBHAS YacTHUIla
BEIIIECTBA, KOTOPas B JAHHOW KHCIIOTHO-OCHOBHOM
peaKlMy YKBUBAJIEHTHA OJJHOMY KaTHOHY BOJIOPOJA HJIN
B JaHHOU OKHCIIUTEIIbHO-BOCCTAHOBHUTEIBLHOM PeaKlny
OJTHOMY ......

- HO3UTPOHY

- IPOTOHY

+: ANeKTPOHY

- KBapKy

-: HEHTPOHY
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8. Maccy BeniecTsa, B3TOTO B KOJIMYECTBE | MOJIb,
HAa3bIBAIOT ...... Maccom

- CYMMapHOH

- aTOMHOH

- DKBUBAJICHTHO U

+: MOJIIpHOH

- MOJIEKYJISIPHOU

9. IIpocToe BemecTBO (B OTIIMYHE OT CJIOKHOTO) — 3TO
+: 030H

-2 (heHON

-1 coma

-1 METaHOJI

+: rpacdur

10. HanGonpmmii paanyc atoMa UMeeT

- K

-: Na

- Li

+: Rb

--H

11. DaeMeHT TpeThero Mepuoa. . .MMeeT BBICIIYIO
CTEIICHb OKHCTICHUS +4

-2 ocop

-: CKaHJIMH

-1 THTaH

+: KpeMHUH

- AIFOMUHHH

12. DnexrpoHHyto koHbuUrypanuwo 1s22s22p63s23p5 umeer
aToM

-: hocopa

+: XIopa

-: bpoma

-: hropa

-: a3oTa

13. CreneHb OKHCIIEHHS aTOMa XpoMa B
COE/IMHEHMHU. . .paBHa +3

- CrO

+: Cr203

-: CrO3

-: H2CrO4

-: Cr(OH)2

14. DnexkTpoHHas KOH(DUTypallus BHEIITHETO
SHEPTETHYECKOTO YPOBHSA aToMma docdopa
+:...3s23p3

-1 ...3s23p5

- ... 4s24p3

-1 ...2822p5

- ...4824p5
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IIpumepsbl 3K3aMeHANMOHHBIX OWJIETOB

MHWHHUCTEPCTBO HAYKH U OBPA3OBAHHU S POCCUICKOM ®EJIEPALIANA

OEJEPAJIBHOE 'OCYJAAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE YYPEX/JEHUE BBICHIEI'O
OBPA30OBAHMUsI

«MOCKOBCKUM MOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH ITOJIMTEX)

HOILI «Xumbuorex» / Incuuniauna «Xumus» / 2016/2017 yueouslii roa

Bujer Ne 1

CrexnomMeTpruecKue 3aKOHBI: 3aKOH COXpPAaHEHHsS MacChl, 3aKOH NOCTOSIHCTBa coctaBa. VX poib B
XUMHUU U COBPEMEHHas TPakTOBKA. ['a30BbIe 3aKOHBI: 3aKOH ABOTrajipo, ypaBHeHHEe MeHieneeBa-
Knaneiipona.

Kommiekcubie coenunenus: (mpumepsl). OCHOBHBIE MOHSTHS: KOMIUIEKCOOOpa30BaTeb, JINTAH]I,
KOOpAMHAIMOHHOE yKciio. OOpa3oBaHNe KOMIUIEKCHBIX YacTHIl B pacTBOpax. CTyneH4yaTbie KOHCTAHThI
00pa30BaHMs KOMIUICKCHBIX YaCTUIl U KOHCTAHTHI HX YCTOWYHUBOCTH.

Hanummre snekTporayto Gopmyiry atoma cepbl. K KakoMy 2JIGKTPOHHOMY CEMEUCTBY (THITY) OTHOCUTCS
cepa? YKaxXuTe BAJICHTHBIC JICKTPOHBI, PACTIPEIICIIUTE UX 10 SHEPTETUICCKUM sIYeiiKaM B HOPMAaJIbHOM U
BO30YK/ICHHBIX COCTOSIHUSIX.

Houent HOLl Xumbnorex, K.X.H., IOLEHT /KyckoB A.H./
3aB kad “Xumbuorex”, K.T.H., JOLEHT /Huxonatikuga H.E./
VYTBepxkaeHo Ha 3acemanun . 201 1., mpotokon Ne (coct. A.H. KyckoB)

MHWHHUCTEPCTBO HAYKHU U OBPA3OBAHUSA POCCUMCKOM ®EJIEPAILIANA

OEJEPAJIBHOE TOCYJAPCTBEHHOE BIOJ/KETHOE OBPA30BATEJIBHOE YUYPEXKJIEHWE BBICIHET'O
OBPA30BAHUA

«MOCKOBCKHWM NOJIUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM ITOJIUTEX)
HOLI «Xumbunorex» / Incuuniauna «Xumus» / 2016/2017 yuyeOHbiii roa

Buuer Ne 4

3akon ['ecca. CnienctBus u3 3akoHa ['ecca. CriocoObI pacuera SHTANBIUN PEeaKIuii ¢ UCTIOJIb30BAaHUEM
3akoHa ['ecca (Ha KOHKPETHBIX pUMepax).

OHeprerudeckue nuarpaMmbel MO 1ByXaTOMHBIX TOMOSIAEPHBIX MOJIEKYJ 2 Neproja. 3aKOHOMEPHOCTH B
M3MEHEHUHU UX CBOMCTB (IUIMHA CBSA3H, SHEPTHUS CBSI3U, MAarHUTHBIE CBOMCTBA).

Bo ckonbko pa3 ymenbimures ckopocts peakiu 2NO + Oz = 2NO2 npu pa30aBiIeHnN CMECH pearupyro-
mux ra3oB B 3 pa3a? CocraBbTe HhOpMyITy AJIS ONpeaesieHUs] KOHCTAaHThI PAaBHOBECHS JAHHOM PEaKIu.
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Jonent HOLL Xumbrorex, K.X.H., JOIEHT /KyckoB A.H./
3aB ka¢ “Xumbuorex”, K.T.H., JOLECHT /Hukonatikuna H.E./
VTBepxaeHo Ha 3acenanuu . 201 r., mpoTokoin Ne (coct. A.H. KyckoB)

MHWHHUCTEPCTBO HAYKH U OBPA3OBAHUA POCCUHCKOM ®EJIEPAITANA

OEJEPAJIBHOE 'OCYJAAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE YYPEX/JEHUE BBICHIEI'O
OBPA30BAHUAA

«MOCKOBCKHUH MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMH ITOJIUTEX)
HOIl «Xumbunorex» / Incuuniauna «Xumus» / 2016/2017 yuyeOnblii roa

Bbuier Ne 7

1. Outponus BeuiecTBa. 3aBUCUMOCTb SHTPOIIMU BELECTBA OT TEMIIEPATYPhl, 00bEMa, arperaTHoOro CocTo-
sHuA. DHTponus oOpas3oBaHus BeulecTBa. [Iporecchl, CONpOBOXKIAOIINECS YBEIUYECHUEM U YMEHbIIIe-
HUEM SHTPOINUU (TIPUMEPBI).

2. llepuonnueckas cucrema snemeHToB J[. 1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB aTOMOB
(paguyc aroma, SHEprusi MOHU3ALMU, CPOJCTBO K IEKTPOHY, INEKTPOOTPUIATENBHOCTD). DHEPreTH-
YECKHUE JUarpaMMbl MHOTOXJICKTPOHHBIX aTOMOB.

3. B cucreme: A(r) +2B(r) « C(1)

pPaBHOBECHBIE KOHIEHTpaluu paBHbl (Monb/n): [A] = 0,6; [B] = 1,2; [C] =2,16. Onpenenure KOH-
CTaHTY paBHOBECHS PEaKIMH U UCXOHbIE KOHIICHTpAIIIH BeliecTB A u B.

Jonent HOLL Xumbrorex, K.X.H., TOIEHT /KyckoB A.H./
3aB kad “Xumobmorex”, K.T.H., IOIEHT /Huxonatiknaa H.E./
VYTBepxkaeHo Ha 3acemanun . 201 1., mpotokon Ne (coct. A.H. KyckoB)

MHUHUCTEPCTBO HAYKH U OBPA3OBAHU S POCCUICKOM ®EIEPALIAN

OEJEPAJIBHOE T'OCYJAAPCTBEHHOE BIOJKETHOE OBPA30BATEJIBHOE YYPEX/JEHUE BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHWI NOJIUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHM ITOJIUTEX)

HOII «Xumbuorex» / Incuuniauna «Xumus» / 2016/2017 yueoublii roa
Buier Ne 17

1. CwmemieHne XMMHUYECKOTO paBHOBECHS NpU M3MeHeHUHU BHemHux ycinoBuil. [Ipunnun Jle HlaTtense:
TEPMOJUHAMHUYECKOE U KHHETHYECKOe 00OCHOBaHUE.
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2. T'maponus kak mpuMep HPOTOIUTHYECKOTO paBHOBecHsl. ['MIpoiaN3 KaTHOHA U aHHOHA (TIpU-

Mepsl). [ToHbli (HeoOpaTUMBIIT) THAPOTIU3 (TPUMEPHI).

3. PeaKHI/IH TFOPCHHA XUJIKOI'0 9TUJIOBOI'O CIIMPTA BBIPAXKACTCA TCPMOXUMHUYCCKUM YPABHCHUCM:
CaHsOH(x) + Oa(r) = 2COu(r) + 3H0(%); AH =2

Berancnute TerinoBoi 3G ekt peakium, eciu U3BECTHO, 4TO TerIoThl oopazoBanus CoHsOH(x), CO2(T)
1 H20(x) cooTBEeTCTBEHHO paBHbI, KJ>x/Monb: -277,67; -393,51 u -285,84.

Houent HOLL Xumbuorex, k.X.H., JOLICHT /KyckoB A.H./

3aB ka¢ “Xumbuorex”, K.T.H., JOLUECHT /Hukonatikuna H.E./

VYTBepxkaeHo Ha 3acenanuu . 201 r., npotokois Ne (coct. A.H. KyckoB)



