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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUs MO JUCHUITIHHE (MO-
AYJI10), COOTHECEHHBIX C MJIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOEHMS
oOpa3oBaTeibHOM MPOrpaMMbI
1.1. lean u 321244 TUCHUNJIMHBI

Llenpro ocBOEGHUS Y4eOHOW NUCHMILIMHBI «XUMUS» SBISAETCS (OPMHUPOBAHUE Y
0Oy4JaronMxcsi KOMIETEHIIMI B COOTBETCTBUU € (eJiepalIbHBIMU TOCYAapCTBEHHBIMU
o0Opa3oBaTeIbLHBIMH CTAHIAPTAMU TI0 CTICIIMAIEHOCTH ¥ IPUOOPETCHUE UMH:

- 3HaHWW (PyHTAMEHTAJLHBIX 3aKOHOB XHMUH, MEXaHU3MOB U YCJIIOBHI MIPOTEKa-
HUSI XUMUYECKUX PEaKIINil, KaKk OCHOBY COBPEMEHHOM TEXHOJIOTHU;

- YMEHUM COCTaBIIITh U AHAIM3UPOBATH XUMHUYECKHE YPaBHEHHS, MPUMEHSTH
(U3UKO-XUMHUYECKHE METOJIBI JIJISl PEIICHUS 3a/1a9 B 00JIaCTH B3aUMOCBSI3aHHBIX SIB-
JICHUA ¥ METOJaX aHajdu3a MPOU3BOJICTBEHHOI'O KOHTPOJISl, COBPEMEHHBIX MaTepua-
JIOB, IPUMEHSIEMBIX B CTPOUTEILCTBE JI CO3JaHUS TEOPETUUECKON 0a3bl yCIEITHOTO
YCBOEHHUSI CTYJICHTaMH CIEIHUAIbHBIX JUCUUILINH;

- HaBBIKOB CheMa MOKA3aHUM U3MEPUTENbHBIX MPUOOPOB PA3IMYHON TOYHOCTH,
MIPUTOTOBJICHUS] PACTBOPOB TpeOyeMOW KOHIICHTPALUU JIJIsi MPOBEJCHUS UCCIEA0Ba-
HUH, aHAJIM3a TIOJYYCHHBIX MPU UCCIIEAOBAHUM TPa(UKOB.

1.2. Komnerenuun ody4yarwuerocsi, opmMupyembie B pe3yibTaTe 0CBOCHHSA
AUCUMILIMHBI (MOXYJISA).
B xoze u3ydeHus: TUCUUIUIMHBL « XUMUS» Y CTYAEHTA JTOJKHBI ObITh cpopMu-
POBAaHbI 3HAHUS, YMEHHUSA U HaBBIKH, COOTHECEHHBIE C IUNIAHUPYEMBIMH PE3YyJIbTaTaAMHU
OCBOEHHSI 00pa30BaTEIbHBIX TPOrPAMM:

HNuaukarop PesyabTaTnl ocBOCHUSA
yueOHO I1CIUNJINHBI

OIIK-1 CnocobeH permiaTh HHXKEHEpHbIE 3a7auil B MPO(PECCHOHANBHOM AEATENbHOCTH C UCITIONIb30-
BaHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTUUECKOT0 aHAJIu3a U MOJIEITMPOBAHUS

OIIK-1.2. IIpumensier oc- 3HaTh:

HOBHBIC ITOHATHS U 3aKOHBI -~OCHOBHBIC 3aKOHBI U 3aKOHOMECPHOCTHU XUMWU,

€CTECTBEHHBIX HAyK JJIsl pe- |-CTPOEHHE BEIIEeCTBA HA COBPEMEHHOM YPOBHE,

HIEHU [IPEIAMETHO- pacdeThl KOHI[EHTPAUHA PaCTBOPOB, IIPOU3BENCHUS pACTBOPUMOCTH,
npoHIBHBIX 33734 - MEXaHU3MBbI U YCIIOBUS MPOTEKAHUS XUMUUECKUX PEAKIUH, Ipeji-
BUJCTH UX PE3YJIbTATHI,

OTIpeNIeNATh BO3MOXHOCTD YIPaBJIATh XUMHUYECKUM IPOLIECCOM Ha
OCHOBAHHHU SHEPTCTUUCCKUX OLICHOK, MPOBOJAUTHL PCAKIINHN 6BICTp€e
U B HY’)KHOM HarfpaBJICHUH U MIPU YCIOBUAX Hanbosee mpueMiIeMbIX
JUISl IPOM3BOICTBEHHBIX MacIITabO0B;

YMerh:

- MPOBOJIUTH PACUETHl M0 OCHOBHBIM 3aKOHAM XUMHUU JUISI PEIICHHUS
po)eCCHOHANIBHBIX 3a71aY;

- co0NII01aTh MEPBI MPEAOCTOPOKHOCTH MPU PabOTE ¢ XUMHUYECKHUMHU
peakTuBamuy;

- TPUMEHATh (PU3UKO-XUMUYECKHUE METOJBI NJIs pelleHus 3adad B
001aCTH B3aMMOCBSI3aHHBIX SBJICHHIA;

Baaners:

- HaBbIKAMU MPOBEJICHUS XUMUUYECKUX U3MEPEHUN U pacu€TOB;
- HABBIKaMH peH_IeHI/IH XUMHUYECCKUX 3aJ1a4,

- HaBBIKAMU aHAJIN3a XUMHUYECKUX IKCIIEPUMEHTOB.




OIIK-1.3. [Ipumenser ecte-
CTBEHHOHAYYHBIE METO/IbI
TEOPETUUECKOTO U IKCIEPH-
MEHTAJILHOT'O UCCIEI0BAHM
00BEKTOB, IIPOLIECCOB, SIBJIE-
HUM; TPOBOAUT IKCIIEPUMECH-
TBI 110 3aJTaHHOM METOJHNKE U
aHAJIM3UPYET PE3YIIbTATHI

3HaTh:

- €CTECTBEHHOHAYYHBIC METO/Ibl TEOPETUUECKOTO M IKCIIEPUMECH-
TaJIBLHOTO UCCIIEIOBaHUSI OOBEKTOB, MPOIECCOB, SBICHUN

-METO/IbI pacyeTa KOHIIEHTPAIUU PAaCTBOPOB, IPOU3BEACHUS PACTBO-
PHMOCTH,

- MEphI MPEIOCTOPOKHOCTH MPHU pabOTE C XUMUUECKHUMH PEaKTHBA-
MH,

YMeTh:

- MPOBOJIUTH PACUYETHI 10 OCHOBHBIM 3aKOHAM XHWMHUH JUIS PEIICHHS
po(heCcCHOHANLHBIX 3a]1a4;

- COOJIFO/IaTh MEPBI MPEAOCTOPOKHOCTH MPU padOTe ¢ XUMHUYCCKHMH
pEaKTUBaAMU;

- IPUMEHATh (PU3UKO-XUMHUYCCKUE METOJBI JIJIS PEIICHUs 3a1ad B
001aCTH B3aMOCBSI3aHHBIX SIBJIICHHIA;

Baagern:

- HaBBbIKAMH HpOBeI[eHI/Iﬂ 3KCHepI/IM€HTOB 1o SaHaHHOfI MCETOAUKE N
aHaju3a pe3yJbTaToB;

- HABBIKAMH pemeHI/m XUMHUYCCKHUX 3aaa4,

- HaBbIKAMU aHAJIN3a XUMHUYECKHUX IKCIIEPUMEHTOB.

2.MecTO JTUCUMILTHHBI (MOIYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHO IPOrpaMMbl

VYyebHas nUCHMIUIMHA «XUMUS» OTHOCUTCS K oOsi3arenbHOM yacTu bioka 1
«Jlucrunaunel (MOAYJIN)» U SBJISIETCS 003aTEIbHON JIJIsl U3yUYCHUSI.

Kon HanmeHoBaHMe NUCHMIINHBI Koas! popmupyembix
AUCHHUILTHHBI KOMIIeTeHIHI
OcBauBaeMasi JUCHHUILIHHA
b1.0.15 Xumus OIIK-1 (OIIK-1.2, OIIK-
1.3)
IIpenmecTByomue JUCHUNITHHBI
b1.0.10 dusnka OIIK-1 (OTIK-1.2, OTIK-
1.3)
JMCIMIINHEBL, 0CBaMBaeMble NAPaJLIeIbHO
b1.0.17 TemnorexHuka ?I?ZI)K-l (OTIK-1.2, OTIK-
IMocaenywomume TUCUMNIIMHBI
B3.01() Brimonnenue u 3amura BeiyckHol kBanugu- | OIIK-1 (OIIK-1.2, OIIK-
KaIlMOHHOM pabOTEHI 1.3)

3.00beM AUCHUIIMHBI (MOAYJIs1) B 3a4€THBIX ¢AMHHUIAX C YKAa3aHHUEM KOJInYe-
CTBA aKaJIeMUYECKHUX YaCOB, BbIIeJSIeMbIX HA KOHTAKTHYI0 padoTy 00y4aro-
IIUXCA ¢ nmpemnojaaBaresieM (10 BUAAM y4eOHbIX 3aHATHI)
1 HA CAMOCTOAATEIbHYI0 PadoTy 00y4aromuxcst
3.1. Pacnpenesienue o0beMa y4eOHOI JMCUMILVINHBI HA KOHTAKTHYI0 padoTy ¢
npenoaaBaTejieM U CAMOCTOSITEILHYI0 pad0Ty 00y4ar0IMXCs

Bun yue6HO# paboThI

Bcero gacos Kypcsl
mo yueOHO- 2
MY IUJIAHY




OO0mmast TpyA0eMKOCTh UCITUTUINHBL
- 4acoB 72 72
- 3a4ETHBIX €IUHUIL] 2 2
KonrakTHass padora oOydawmmxcsi ¢ mpenojaBarTeseM 8,65 8,65
(Bcero), 4yacos
AyIUTOpPHBIC 3aHATHS, BCETO 8,65 8,65
B T.Y. JICKITHH
MPAKTUYECKUE 3aHITUS 4 4
nabopaTtopHbIe pabOThI 4 4
KA 0,4 0,4
KD 0,25 0,25
CaMocToATeIbHAA MOATOTOBKA K YK3aMeHaM 3,75 3,75
B MIEPHOJ] IK3aMEeHAIMOHHOM cecCHH (KOHTPOJIb)
CamocrosiTejibHas padoTa 59,6 59,6
B TOM YHCJIC Ha BBIITOJIHCHUE:
KOHTPOJILHON PaOOThI 9 9
pacdeTHO-TpaduIecKoit paboThl
pedepara
KypCOBOH paboThI
KYpPCOBOT'O TIPOEKTA
Buipl mpoMeXyTOYHOTO KOHTPOJISI 3a 3a
Texyumuil KOHTPOoJIb (BUA, KOJIHUYECTBO) K(1) K(1)

4. Cogepxanue JTUCHUILIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM
(pa3aesiam) ¢ yKazaHueM OTBEJACHHOI'0O HA HUX KOJIMYECTBAa aKaJeMHuyve-
CKHMX Y2COB U BU/I0B Y4eOHBIX 3aHATHH

4.1. Tembl 1 KpaTKoOe coJiep:KaHUE Kypca

Tema 1 «CTpoeHue BelecTBa»

OCHOBHBIE LIEJIM U 33J]a4u Kypca. XUMUS KaK MPEIMET €CTECTBO3ZHAHUS.
[IpeameT xuMuu U ee CBA3b C APYTUMH HayKamH. 3HaYEHUE XUMHUHU B (HOpMHU-
POBAHUM HAYYHOI'O MHUPOBO33PEHUS B U3YUEHUH NPUPOJABI U PA3BUTUU TEXHHU-
KU. XHMHU3alus MPOU3BOJACTBA U CEJIBCKOTO XO3IMCTBA. XMMHS U OXpaHa
OKPY’KAIOIIEH CPEBI.

KBaHTOBO - MexaHuyeckas Moziesib aroMa. KBaHTOBbIE UKciia. ATOMHbBIE
opoutamu. [Ipunnun [Maynu. [IpaBuia u mopsiIoOK 3aMOTHEHHS] AaTOMHBIX OpOH-
tasiel. CTpoeHHEe MHOTOAJIEKTPOHHBIX AaTOMOB.

Ilepuomnueckas cucrema snemeHtoB .M. MenneneeBa. M3meHeHne
CBOMCTB XMMHMYECKMX DJJEMEHTOB W WX coeauHeHuil. OKUCIUTEIbHO-
BOCCTAHOBUTEBHBIE CBOMCTBA 3JIEMEHTOB. 3HAYEHUE MEPUOJUUECKOIO 3aKOHA
JI.. Menpeneena.

OCHOBHBIE TUIIBI U XapaKTEPUCTUKN XUMHUYECKON CBsi3H. KoBaneHTHas u
MOHHAsA CBsA3b. MeToa BAJICHTHBIX CBSA3EH, IOHATHE O METOJE MOJIEKYJISIPHBIX
opouTtaneit. CTpoeHue U CBOMCTBA IPOCTEHIITUX MOJIEKYIL.

OcCHOBHBIE BH/IbI B3aUMOAEUCTBUS MOJEKYI. CHIIBI MEXMOJIEKYJISIPHOTO
B3auMoJencTBUA. Bonoponnas cBs3b. JJOHOPHO-aKLIENTOPHOE B3aUMOIEUCTBUE
monekyn. KommiekcHble coenuuenusi. KoMmriekcsl, koMimiekcooopa3oBareni,



JIMTaHJIBL, 3apsi U KOOPAMHALMOHHOE YUCJIO KOMIUIEKCOB. THIIBI KOMIIJIEKCHBIX
coerHEeHUN. [IoHATHE O TEOPUAX KOMIUIEKCHBIX COCIMHEHUM.

ArperatHoe COCTOSIHME BEIECTBA. XMMUYECKOE CTPOECHUE TBEPIOTO TEa.
AMopdHoe u Kpuctaimmueckoe cocrosiHue BemectBa. Kpucramnsl. Kpucran-
JMYECKUE PEIIETKH. XUMUYECKas CBA3b B TBEPABIX Tenax. Meramimueckas
CBSA3b M METAJUIbl, XUMHUUYECKasl CBA3b B IIOJYNPOBOJHHUKAX M JUDJIEKTPUKAX.
PeanbHbIE KpUCTAIUIBL.

3aBUCUMOCTh CBOMCTB METAJJIOB OT UX IOJIOKEHHUS B MEPUOIUYECKOU
cucreme JI.11. MenneneeBa. MHTepMeTaIuIM4ecKne COCIUHEHHUS U TBEPIbIE
pacTBOpbl MeTauioB. OCHOBHBIE METOJBI MOJMYyYEHHsS METauioB. Du3HKO-
XUMHUYECKHE TPOIIECCHI MPU CBapKe M Maiike MeTauioB, d - anements! [V - VII
rpyni. XUMHS 3J€MEHTOB CEMEHCTBA jKelle3a, X XUMHUYECKHE COEIHHEHHS.
XWMHS IJIATUHOBBIX METAJJIOB. XUMHUS METAJLUIOB OATPYIIIT MEIU U IIMHKA.

CaepxIpoBosIue Marepraibl. JJIEMEHTHBIE MOJIyIpOBOAHUKH. [Toiry-
IPOBOJHUKOBBIE COEAMHEHUs. PUBUKO-XUMHUYECKUE CIOCOObI 00pabOTKH Io-
JYTIPOBOJITHHUKOB.

Tema 2 «O0mMe 3aKOHOMEPHOCTH XUMHYECKHX MTPOLIECCOB»

OHepreruueckue 3QPeKTsl XUMUYECKUX peakuuil. BHyTpeHHss sHeprus
U >HTanbnud. Tepmoxumus. 3akoHsl ['ecca. DHTanbnus 0Opa3oBaHus XUMUYE-
CKMX COCIUWHEHHMU. DHTPONUSA U €€ U3MECHEHHE IIPU XUMHUYECKHUX IPOLECCAX.
Oueprus ['m66ca u sneprust ['enpMrosbia U €€ U3BMEHEHUE MPU XUMUUYECKUX
IpoIeccax. Y CIOBUS CAMONPOU3BOJIBHOTO paBHOBecusA. KoHcTaHTa paBHOBE-
CHSl U €€ CBs3b ¢ TepMoaAnHaMuueckuMu GyHkuusiMu. [Ipunnun Jle — IlaTense.

XHAMHUYECKOE PABHOBECHE B TETEPOrEHHBIX cucTemMax. @a30Boe paBHOBE-
cue 1 npaBuwiio ¢a3. PU3NKo-XUMHUECKUI aHAIU3 IBYXKOMIIOHEHTHBIX CUCTEM.
Pacnpenenenre TpeTbero KOMIOHEHTAa MEXAY ABYMS HECMEIIHMBAIOIIMMUCS
xugkocTsaMu. Dkerpakuusi. Copouus. [loBepxHOCTHBIE BelecTBa. AncopOims.
AncopOLIMOHHOE PAaBHOBECHE.

I'ereporennsie aucnepcHbie cucTembl. KoouaHble CUCTEMBI U UX I1O-
naydyeHrne. CTpoeHuE KOJUIOMIHBIX 4YacTHL. ArperaTMBHas M KUHETUYECKas
ycroiunBocTh cucteM. Koarymsauusa. Omynscun. CycneH3nu

CKOpOCTh XUMUYECKON PEAKIIMU U €€ 3aBUCUMOCTh OT KOHILIEHTPAluU U
temneparypbl. Koncranra ckopoctu peakuuu. ['omorennsiid katanus. LlenHeie
peakuun. Ou3znyeckue METONbl YCKOPEHUsS XUMUYECKUX peakuuii. CKopocTh
IETEPOreHHBIX XUMUUECKUX peakLUil. ' eTeporeHHbIN KaTaans

Tema 3 «PacTBOpBD)

Tunel pacTBOpOB, COCOOBI BBIPAKEHUS KOHLEHTPALMU PACTBOPOB. 3a-
KOHBbI HJICATBHBIX PACTBOPOB. PacTBOpPBI HEANEKTPOJIUTOB MU DJICKTPOJMUTOB.
Bonnbie pactBopbl anekTponuToB. CHIIBHBIE M Cla0ble AJIEKTPOJUTHL. CBOM-
CTBa PacCTBOPOB 3JIEKTPOJIUTOB.

AKTHUBHOCTh. OJEKTPOJUTHYECKAsT JUCCOLMAIMS BOJBl. BoaopoaHblit
nokasarenb cpenbl. MlonHble peakunu B pactBopax. [IponsBenenue pactBopu-
MocTtu. bydepHbie pacTBOPHI.

I'mppomu3z conen. Jucconmanuss KOMIUIEKCHBIX COEIMHEHUH. Teopus



KHUCJIOT 1 OCHOBaHUM

PactBopumocTs, OydepHbie pacTBOphl. PaBHOBECHE B T€TEPOrE€HHBIX CH-
cteMax. dazoBoe paBHOBecue W ToHsATHE (a3. Dkcrpakius. Copouwms. Ilo-
BEpXHOCTHBIE BermiecTBa. AjacopOuus. AncopOuroHHoe paBHOBecue. ['erepo-
TE€HHbIEC JUCIIEPCHBIE CUCTEMBI. KomonaHbeie cucTeMbl U X nonydeHue. Ctpo-
€HHUE KOJUIOMJHBIX YacTUll. ArperaTuBHas U KMHETHUYECKash YCTOMYMBOCTh CHU-
crem. Koarymsus. Omynbcun. CycrnieH3uu.

CrpoeHue MOJIEKyJl M CBOMCTBa BOJbI. J[MarpamMma COCTOSIHUS BOJBI.
JunarpamMMa MJIaBKOCTH CUCTEM THMa Boja - cojib. Kpucramiuzanus BOAbl U
BOJIHBIX PAacCTBOPOB B Pa3JIMYHBIX YCJIOBUSX. XMUMHUYECKHE CBOMCTBA BOJBI.
B3aumosieiicTBrEe BOJIBI ¢ MPOCTHIMU BEIIECTBAMU U XUMHUUYECKUMHU COETUHEHHU-
SIMH.

[Ipupoansie Boabl U ux coctaB. JKecTkocTh BoAbl. Komnonansie Bemie-
CTBa MPUPOIHBIX BOJI U MX yJaJeHHE. Y MATUYCHUE U 00eccoIMBaHNe BOIbl. Me-
TOJbI OCAXK/ICHUSI, HOHHOTO OOMEHa M MeMOpaHHbIE METO/IbI.

Tema 4 «Ilommepb»

Omnpenenenve u kiaccuukanus BSOKYLUIMX BEIIECTB U HX CBOMCTBA.
Bo3nynisele U rupaBiIMdecKue BSDKYIIHE BelIecTBA. M3BECTKOBBIE M THIICO-
Bble BsDKylIMe BemiectBa. [loptnanauement. [Iponeccsl cXxBaTblBaHUS U TBEP-
nenusi. beron. Koppo3us 6eToHOB 1 MeTOABI OOPHOBI ¢ HEN

Crpoenue, kiaccuduKkanus U CBONCTBA OPraHMYECKUX COCTMHEHUHN. YT-
JIEBOAOPO/IbI M X MPOU3BOAHBIE. KpeMHUOpraHnyeckue coeAMHEHUSI.

CocTaB M CBOMCTBAa OPraHMYECKOrO TOIUIMBA. TE€pPMOXHMHS TOIUIMBA.
TBepaoe TommBo U ero nepepadborka. Xuakoe u razoodbpasHoe Tormso. I1o-
HATHE O (PUBMKO-XHUMHUUYECKHUX IMpoIecca TOPEHUs TOIUIMBA. XUMHS CMa304HO-
OXJIAKIAIOMIMX CPENICTB, IPUMEHSIEMbIX PU 00pabOTKE METAJIOB U CIUIABOB.
DU3NKO-XMMUYECKHE CBOMCTBA U MEXaHW3M BO3ACHCTBHS pabOUMUX CpeJl T'h/i-
PaBINYECKUX CUCTEM.

XAMus TOJIMMEPOB. MeTon MOJydeHUsT NOJUMEPOB. 3aBHUCUMOCTh
CBOMCTB MOJIUMEPOB OT COCTaBA U CTPYKTYpPbl. XUMHSI TOJIUMEPHBIX KOHCTPYK-
UOHHBIX MaTEpHAIOB. XUMHUSI KOMIIO3MIIMOHHBIX MarepuanoB. [lonumepHbie
MNOKPBITUS U KJI€U. XUMHUS MOJUMEPHBIX JUAIECKTPUKOB. XUMHUS MOJTUMEPHBIX
MPOBOJTHUKOB.

Tema 5 «JIeKTPOXUMHYECKHE MPOIECCHI»

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE TPOIECCHL: OMNpPEAEICHUE, TEPMO-
JTMHAMHKKa, COCTABJIICHUE YpaBHEHUI peakiuii. Onpenenenue, kinaccuuramnus
ANEKTPOXUMUYECKHUX TpoleccoB. 3akoH Dapanes. TepmoauHamuka 3JI€KTPOI-
HBIX TporieccoB. [loHsTHE 00 3MEKTPOAHBIX MOTEHIMaNax. ['albBaHUYECKHE
aneMeHThl. DJ[C u ee usmepenue. CtanaapTHBIA BOJIOPOIHBIN AJIEKTPOJI U BO-
JIOpOJHAs IIKaJla moTeHuuanoB. YpaBHenue HepHcra. [loTeHnmansr Mmetamim-
YECKHX, Fa30BBIX U OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX AJIEKTPOAOB. KuHeTHka
ANEKTPOAHBIX MPOLIECCOB. DIEKTPOXUMHUUECKAS] U KOHLIEHTPALIMOHHAS MOJISPHU-
3aus. OnekTpoaus. [locaenoBaTenbHOCTh ANEKTPOAHBIX IPOLIECCOB. BhIxon
[0 TOKY. DJIEKTPOJIU3 C HEPACTBOPUMBIMU U pAaCTBOPUMBIMHU aHojaMmu. [Ipak-



THYCCKOC IIPUMCHCHHUC JDJICKTPOJIMN3A.

OcHOBHBIE BHJIBI KOPPO3UHU. XUMHUECKasi KOPPO3Us. DIEKTPOXUMHUYE-
ckas kopposus. Kopposust moa aecTBueM OMy>KIaromux TOKOB. MeTo 3amiu-
Thl OT KOPPO3HH: JIETUPOBAHKE, DJICKTPOXMMHUYECKAS 3allUTa, 3alllUTHBIE TO-
KpbITHs. MI3MeHeHne cBOWCTB KOPPO3UOHHOM cpeibl. MTHIMOUTOPBI KOPPO3HH.

4.2. Conep:xaHue TUCHUIJIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE 110 TEMAM

Pa3nensl u TeMEI Bcero ua- Bupl yueOHBIX 3aHATHN
COB I10 Aynuropnsle 3ans- | CPC
ydaeOHOMY THS, B TOM YHCJIE
IJIaHy JIK JIP | 113
Tema 1. CTpoeHue BemiecTa 21 21
Tewma 2. O0mue 3aKOHOMEPHOCTH XUMHYECKUX 15 4 11
IPOIIECCOB
Tewma 3. PacTBOpbI 12 2 10
Tema 4. [Tonumepst 9 9
Tema 5. DJIEKTPOXUMHUYECKHUE MTPOILECCHI 10,6 2 8,6
KA 0,4
KD 0,25
KoHTposb 3,75
HUTOI'O 72 4 4 59,6

4.3. TemaTuKa NPAKTHYECCKUX 3aHATHH

Tema IMPAKTUYCCKOI'0 3aHATHA

KomnunuectBo yacoB

BCCTO

Tema 2. OOnie 3aKOHOMEPHOCTH XMMHUYECKUX MPOIIECCOB

4

Bcero

4

4.4, TemaTuka j1a00paTOPHLIX PadoT

Tema na60paTopHor0 3aHATUA

KonunuectBo yacos

BCETO

Tema 3. PactBOpBI 2
Tema 5. DIEKTPOXUMUYECKHUE MPOIECCHI 2
Bcero 4

4.5. TemaTuka KypcoBbIX padoT (IIPOEKTOB)

KypcoBsie paboThI (POEKTHI) y4€OHBIM TIJIAHOM HE MPEAYCMOTPEHBI.

4.6. TeMaTuKAa KOHTPOJBbHBIX padoT
. XUMHWYECKasi TCPMOJUHAMHUKA

. DHEpreTuKa XUMHUYECKUX MPOIIECCOB

. XUMHYECKasI KUHETUKA
. XMMHUUYECKOE PAaBHOBECHUE

. TepMOauHaMHUKa DIEKTPOXUMHUYECKUX ITPOLIECCOB

. DIEKTpOJIN3
. Koppo3sus u 3amura metamioB

1
2
3
4
5. PactBopsI, rusiposin3 coseil. JKecTKOCTb BOJIBI.
6
7
8




5.Y4eOHO-MeTOAMYECKOE O0ecTiedeH e IJIs1 CAMOCTOATEILHOM PadoThI
00y4YaImuxcs Mo JUCUUIIMHE (MOTYJIIO)
5.1. PacnipesiesieHue 4acoB 0 TeMaM U BHJIaM CAMOCTOSITEILHOI padoThl

Pa3nensl u TeMBI Bcero yacos o Bun pabotsl
y4eOHOMY IIJIaHY

Tema 1. Ctpoenue Benie- 21 Pabora ¢ auTeparypoii, MOAroToBKa K MpO-

CTBa MEXYTOYHOM aTTecTallid W TEKYIIeMy KOH-
TPOJIO 3HAHWUN, BBINOJHEHUE KOHTPOJIBHOM
paboThI

Tewma 2. OGmue 3aKOHO- 11 Pabora ¢ auTeparypoii, MOAroToBKa K MpO-

MEPHOCTH XUMUYECKUX MEXYTOYHOM aTTecTallid W TEKYIIeMy KOH-

MIPOLIECCOB TPOJIO 3HAHWUN, BBINOJHEHUE KOHTPOJIBHOM
paboThI

Tema 3. PactBopbI 10 Pabora ¢ nutepaTypoii, MOATOTOBKA K TIPO-

MEXYTOYHOM aTTeCTallud U TEKYyIIEeMY KOH-
TPOJIKO 3HAHUM, BBINOJHEHUE KOHTPOJBHOMU
paboOThI

Tewma 4. [Tonumepsl 9 PabGora ¢ auTeparypoii, MOAroToBKa K MPO-
MEXYTOUHOM aTTecTald U TEKyIIeMy KOH-
TPOJIKO 3HAHUH, BBINOJHEHUE KOHTPOJBHOMU

paboThI
Tema 5. DiekTpoxummye- 8,6 Pabora ¢ nuTepaTypoii, MOATOTOBKA K TIPO-
CKHE MPOLIECCHI MEXYTOYHOM AaTTECTAllM M TEKyIIeMy KOH-
TPOJIKO 3HAHUH, BBINOJHEHUE KOHTPOJBHOMU
paboThI

NTOI'O 59,6

5.2. IlepeyeHb Yy4eOHO-METOAUYECKOT0 O0eCleYeHUus JJA CAMOCTOATE Ib-
HOI1 padoThI CTYJIEHTOB ¢ YKa3aHUE MeCTa UX HAXOKICHMS:

- yueOHas nurepatypa — oubnuoreka prmana u IbC;

- METOJIUYECKHE PEKOMEHAAINH 110 BBITIOJIHEHUIO KOHTPOJIBHON paboTHI;

- METOJUYECKHE PEKOMEHAAINH 110 CAMOCTOSITEIbHON paboTe — calT rinana.

6. ®OoH/1 OLIEHOYHBIX CPEACTB /JIsI MPOBeeHUs IPOMEKYTOYHOI aTTecTa-
MM 00y4AKOIIUXCA MO JUCHUIINHE (MOTYJIIO).
CocraB ¢oH1a OLIEHOYHBIX CPEACTB

Buj o1ieHOYHBIX CpeCTB ‘ KommuectBo
Texkymmii KOHTPOJIb
KonTposbHas paboTa 1
KypcoBas pabora (KypcoBOi MPOEKT) Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
IIpoMe:KyTOYHBII KOHTPOJIb
3auer 1

@DOH/JT OTICHOYHBIX CPEJICTB MPECTABIICH B IPHIIOKEHUH K pabodeit mporpaMme.

7. IlepeyeHb OCHOBHOW M IONOJHHUTEIbHON JUTEPATYPHI

7.1. OcHOBHas1 JJUTEpaTypa

ABTOpBI, cOCTa- 3arnaBue N3parenncTBO, IO Komnu-

BUTEJIN BO

JI1.1 | I'mnuka H. JI. OOmast XumMus B 2 T. Mocksa: U3paTenscTBO Onek-
Tom 1 : yueOnuk nns | FOpaiit, 2022. — 353 ¢. — TPOHHBIN




BY30B peXuM mocTyna: pecypce
https://urait.ru/bcode/490493

JI1.2 | I'muuaka H. JI. OO01mas Xumus B 2 T. MockBa: U3narenscTBo Onek-
Towm 2 : yueOnuk s | FOpaiir, 2022. — 379 c. — TPOHHBIN
BY30B pPEXUM J0CTyTIA! pecypce

https://urait.ru/bcode/490494

7.2. JlonoJIHUTEILHAS JIUTEpaTypa

JI2.1 | ApremoBa D.K., OcHoBbI 00111EH U Mocksa: KnoPyc, 2020. — Onex-
Hmutpues E.B. OMOOPTaHNYECKOM 248 ¢. — pexuM J0CcTyIa TPOHHBIN
XMMHUH : yaeOHoe mo- | https://www.book.ru/book/933 | pecypc
cobue 961
JI2.2 | MapteiHoBa T. B. | Xumus: yueOHUK 1 Mocksa : M3narenscTBo Onex-
NMpakTUKyMm 1iig By30B | FOpaiit, 2020. — 368 ¢. — TPOHHBIN
Pexxum nocrtyna pecypc
https://urait.ru/book/himiya-
450500

8.Ilepeyennb pecypcoB HHPOPMANUOHHO - TEJIEKOMMYHUKAIMOHHOM CeTH
"UHTepHeT", HEOOXOAUMBIX VISl 0CBOCHM S AUCIHUILIUHBI
1.Opunmanbubiii cailT punuana
2. DnexTpoHHas OUOIMOTEUHAsl cUCTeMa
3. [TouckoBeie cuctemsl «SHIEKCY, «Google» s focTyna K TeMaTHIeCKUM HH(OP-
MAIMOHHBIM PECYpCaM.

9.MeToau4eckne yKasaHUs 1A 00y4alOIMXCH M0 OCBOCHUIO AMCIMIIINHBI

B mporuecce ocBoeHMsI TUCIUIUIMHBI CTYIEHTHI JOJDKHBI MIOCETUTH JJabopaTop-
HbIC U TMPAKTUYECKHUE 3aHATHSI, TPOBOAUTH CAMOCTOSITEIIbHYIO paOOTy, BBIIIOJIHHUTH
KOHTPOJIbHYIO paOO0TYy, CIaTh 3a4YET C OLICHKOM.

[IpakTuueckue 3aHATHA - 9TO aKTUBHasA (popma yueOHOTOo Tporiecca. SABistoTcs
JIOTIOJIHEHHEM JIEKIIMOHHBIX KypCOB M CaMOCTOSTEIbHOM paboThl 00ydaroluxcs, a
TaKXXe CPEICTBOM MPOBEPKM YCBOEHUS MMM 3HAHWM, JABAEMBIX HA JIEKIIUU U B MPO-
1[eCCE U3YUYEHHS] PEKOMEHAYEMOM auTepaTypsbl. [IpakTryeckue 3aHsATHS BKIIOYAIOT B
ce0s1 perieHue 3aaay.

JlaGopatopHblie pabOTHI - y4eOHOE 3aHSATHE, B paMKaX KOTOPOTO OCYIIECTBIIS-
€TCS TOT WM WHOW HAYYHBIN SKCIIEPUMEHT, HANPABJICHHBIN Ha MTOJIYYEHHUE PE3YJIbTa-
TOB, UMEIOLIMX 3HAYEHUE C TOYKH 3PEHHS YCIEUTHOTO OCBOCHHUS CTyAEHTaMHu y4yeO-
HOU MPOrPaMMBl.

[To pesynpTaTam mpoBeAeHHOUW JabOpaTOPHON PabOTHI CTYACHTOM BBHITIOHSI-
eTCsl OTYET, IJie MPUBOJAATCSA BCE HEOOXOAMMbIC BBIYUCIICHUS, 3aMOJHACTCS Ta0IuIa
pPE3yNbTaTOB WM JACTCSl OMHMCAHHUE OIbITa C 00S3aTEIbHON 3alMUChI0 XUMUYECKHUX
ypaBHEHUN W BBIBOJOB. KaXX7yr0 BBIMOJHEHHYIO JIAOOPATOPHYIO pabOTy CTYIEHT
00s13aH 3alIUTHTh; HA 3alUTE CTYACHT JOJDKEH MOKa3aTh 3HAHWE TEOPUU U METOJIOB
WU3MEpPEHHUs, UCTIOJb3YEMbIX B JIAaHHOW paboTe; yMeTh (POpMyIUpOBaTH U TTOHUMATH
BCTpEYarouIecss B JaHHOM padoTe 3aKOHOMEPHOCTH; 3HATh ONpENeNIeHUs BCEX
BCTpPEYAIOUINXCS B pad0Te XMMUYECKUX MOHATUNA U BEJIMYMH;, YMETh aHAIU3UPOBATh
U OOBSACHATDH MOJTYUYEHHBIE pe3yIbTaThl U (HOPMYIUPOBATH BHIBOJIBI.

BaxHOo#l 4acThi0 CaMOCTOSITENIbHONM pPaOOTHI SIBISIETCS 4YTeHUE Y4eOHOU U
Hay4yHOM JuTepaTypbl. B paMkax caMoCTOSITENbHONM paOOThl CTYJEHT AOJKEH pac-


https://urait.ru/bcode/490493
https://urait.ru/bcode/490494
https://www.book.ru/book/933961
https://www.book.ru/book/933961
https://urait.ru/book/himiya-450500
https://urait.ru/book/himiya-450500

CMOTPETh TEOPETUUECKUN MaTepHral, KOTOPbIA HE BHIHOCUTCS Ha JICKIIMOHHBIN KypC.

YacTblo caMOCTOSITENIbHON PAOOTHI SIBJISIETCS BHIMOJIHEHUE KOHTPOJIBHOM pado-
Thl. [Ipexae 4eM BBINOJIHAThH 33JlaHus KOHTPOJIbHOM paboThl, HEOOXOIUMO U3YUYUTh
TEOPETUUYECKUI MaTepuan, 03HAKOMUTHCS C METOJMYECKUMH YKa3aHUSMH IO BbI-
MOJIHEHUIO KOHTPOJIbHOUM paboThl. KOHTpoNbHAs paboTa BKIIOYAET TEOPETUUECKYIO U
MPaKTUYECKYIO YacThb. B pamkax mpakTUuecKoW 4acTu CTyAeHTaM HE0OXOJMMO pe-
IIUTh 33J]a4H, CTPYIIIIUPOBAHHBIE 110 PA3IEIAM.

BelnonHeHne 1 3aiUTa KOHTPOJIbHON padOThI SBIIIOTCS HEIPEMEHHBIM YCIIO-
BHUEM JUIsl JOMyCKa K 3a4eTy. Bo Bpems BBINOIHEHUS KOHTPOJBHBIX pabOT MOXKHO
MOJIYYUTh IPYIIIOBBIE WM HHIUBHUAYaIbHbIE KOHCYIbTAIL[MHU Y MTPENOIaBaATENS.

[ToAroToBKa K 3a4eTy MPEANOIAraer:

- U3y4YEHUE PEKOMEHAYEMOM JTUTEPATYPHI;

- BBIIIOJIHEHUE U 3aIUTa KOHTPOJIBHON PabOTHI.

10.ITepevyenb MH(POPMANHOHHBIX TEXHOJIOTHI, MPOrPAMMHOIO 00ecneYeHus U
HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCIIOJIb3YyeMbIX
MPHU OCYLIECTBJICHUM 00Pa30BaTEJIbHOIO MPOLECCa MO IMCHUIINHE
[IporpammHoe obecrieueHue aJisi MPOBEICHUS JICKIIUH, TEMOHCTPAIIUU TIPE3EH-
tanuii: Microsoft Office 2010 u BoIIE.

IIpogeccunonanbHbie 0a3bl JAHHBIX,
HCI0JIb3yeMble /ISl M3yYeHUs JUCUUILINHBI (CBOOOAHBIN JOCTYII)
Nudopmarmonnas cucrema «EnrHOe OKHO TocTyna K HHGOPMAIMOHHBIM pecypcamy
- http://window.edu.ru/catalog/resources?p _rubr=2.2.74.7

11.0nucanne MaTepuajbHO - TEXHHYECKOH 0a3bl, HEOOXOAUMOM ISt
OCYLIeCTBJICHHS 00Pa30BaTEJIbHOI0 NPOLECCA M0 JMCHUIIHHE
11.1. TpeGoBaHus K ayTuTOPUSM (IOMEIIEeHUSIM, KAOMHETaM) /ISl IPOBEAeHH s
3aHATHI ¢ YKa3aHHEM COOTBETCTBYHOIIETr0 OCHAIICHUSA
VYyeOHast ayauTopus Uil MPOBEJCHUST YUCOHBIX 3aHITHH, MPEAYCMOTPEHHBIX
mporpaMmon crnenuanuTera (MpoBeIeHUE 3aHSATUN JIEKIIMOHHOTO THIIA, 3aHATHN
CEMHUHAPCKOTO THMA, TPYIIOBBIX W HHAWUBUIYAIbHBIX KOHCYJIbTAlUM, TEKYIIErO
KOHTPOJII M NPOMEXYTOYHOM  arrectamuu) -  ayauropus Ne  401.
Creunanu3upoBaHHas MeOelb: CTOJIbI YUeHUUECKHUE - 32 MIT., CTYJIbsl YYCHUUYECKHUE -
64 mT., TocKa HaCTEeHHas - | WIT., CTOJ mpenogaBaTens - 1 miT., CTyJ mpenoaBaTens
- 1 mr. TexHuueckue cpeAcTBa OOyUYEHHMs: TEPEHOCHOM JKpaH, MNEPEHOCHOM
MIPOEKTOP, HOYTOYK. YUeOHO-HATJIAIHbIe TTOCOOUS, 00ECTICUNBAIOIINE TEMATUUECKHE
WUTIOCTPALIMM, COOTBETCTBYIOIIME paboueid y4eOHOM mIporpamMme AUCLMIUIAHBI -
KOMIUICKT TIpe3eHTaIui (XpaHuTcs Ha kadenpe).
11.2. IlepeyeHnb J1a00PATOPHOT0 000PYIOBAHUSA
VYyeOnast ayauTopus Uil MPOBEJACHUST YUEOHBIX 3aHSTHM, MPETYCMOTPEHHBIX
porpamMMoi creruanutera (IpoBe/IeHNe 3aHATHI CEeMUHApCKOro Tuma) - Jlaboparo-
pust «Xumust», ayautopus Ne 301. CrenmanuszupoBaHHas MeOelb: CTOJIBI ydeHUYe-
ckue - 15 mrT., cTyaps yueHuueckue - 31 mr., 1ocka HacTeHHas - 1 T., CTOJ mpeno-
naBatens - 1 wT., cTyn npenoaasarens - 1 mr. Jlaboparopuoe obopynosanue: PH -
METp KapMaHHbIN - 2 wT., annapaT AAH - 1 wr., Becbl anHanutuueckue AJIB - 200M


http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7

- 2 1IT., BEChl TEXHUYECKHUE C pasHoBecamu - 4 mT., Hacoc lIuHua - 1 wrT., mpubop
®OK - 5611 - 1 wr., TepMOMETp JEMOHCTPAIMOHHBIN - 1 mIT., TepmMomeTp TJI - 6 - 1
IIT., CTYIIKA C TIECTUKOM - 2 MIT., CTOJ - BUTPUHA 00pa3LoB - § MIT., MOJEIb PEIIETKH
rpadura - 1 1IT., 2JIEKTPOHHBIE BECHI - | IIT., XUMUYECKasi TTOCYJ]a U PEAKTUBBI JJIs
MpoBeNeHUs] JTabopaTOpHBIX PaboT, mpubop misg ’iekTpoiusa (6 mT.). YdeOHo-
HaTIJISITHbIE TTOCOOUS - KOMIUIEKT TUIaKaTOB.



Ipuiaoxenue Kk padboyeil nporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM NMCHHUIIIHHE

XUMUA



1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHHeM ITanoB UX GopMUPOBaHMS B MPO-
necce 0CBOCHH Y4eOHOM M CUMIIINHBI
1.1. Ilepeyenb KOMNETEHIIM A

OIIK-1: CnocobeH pemiaTe MHKEHEPHBIE 3a/la4l B NPO(ECCUOHAIBHON Jies-
TEJIBHOCTH C MCIOJB30BAHUEM METOJOB €CTECTBEHHBIX HAYK, MAaTEMaTUYECKOIO aHa-
JIM3a U MOJACIINPOBAHUS.

Nuaukatop OIIK-1.2. IlpuMeHsieT OCHOBHbBIE MOHSATUS M 3aKOHBI €CTECTBEH-
HBIX HaYK JIJIS peIICHUS IPEeIMETHO-NPOPMIBHBIX 3a/1a4

Nuaukatop OIIK-1.3. [IpumeHsieT ecTeCTBEHHOHAYYHbBIE METOJIbI TEOpETHYE-
CKOTO M SKCIIEPUMEHTAIBHOTO UCCIIEI0OBAaHUSI OOBEKTOB, MPOIECCOB, SIBICHU; MPO-
BOJUT SKCIIEPUMEHTHI 110 3aJaHHOM METOJIMKE U AaHAIU3UPYET PE3yJIbTaThI

1.2.  Dranbl popMupoBaHNs KOMIIETEHINI B Ipouecce
OCBOCHHS Y4eOHOH JUCIUIIMHBI

HaumenoBaHue 3Tana Conep:xanue 3Tana Koabl popmupyembix Ha
(BuabI yueOHOM padoThI) Jramne
KOMIIEeTEeHIINii, MHINKA-
TOpPOB
Oran 1. ®opmuposanue | CamocrositenbHas pabora cryaento | OIIK-1 (OIIK-1.2, OTIK-
TEOPETHYECKOM 0a3bl 3Ha- | C TEOPETHUECKOM 0a3oi 1.3)
HUU
Oran 2. ®opmupoanue | Beimonanenue npadoparopubix pador, | OITK-1 (OIIK-1.2, OIIK-
YMEHUH MPaKTHYECKUX 3aHATHI 1.3)
Oran 3. dopmuposanue | KontponbsHas pabora OIIK-1 (OIIK-1.2, OTIK-
HaBBIKOB  TPAKTHYECKOTO 1.3)
WCIONIb30BAaHUS 3HAHUU U
YMEHUH
Oran 4. [IpoBepka ycBo- | 3ammTa KOHTPOJIBHON pabOTHI, 3a4eT OIIK-1 (OIIK-1.2, OIIK-
€HHOTO MaTepuaa 1.3)

2. OnucaHue noka3saresieil 1 KpUTepHeB OlleHMBAHUA KOMIETEHUMI Ha pa3-
JIMYHBIX ITanax ux (popMUpPoOBaAHUSA, ONIMCAHUE IIKAJ OLIEHUBAHUS

2.1. lloka3aTe/in U KPUTEPUHU OLIEHNBAHNS KOMIIETEHIIM I
HA Pa3JIMYHBIX ITanax ux GopMupoBaHus

Ortan popmupo- | Kox komme- | Tlokazarenu ore- Kpurepun Crioco06sI o11eH-
BaHUs KOMIIETEH- | TEHIUH, UH- | HUBaHUA KOMIIE- KH
887041 JIAKATOpA TEHIINHN
Oran 1. ®opmu- OIIK-1 -BBINIOJIHEHUE JIa- | - 3ajaHus jJadopaTop- | ydactue B JHUC-

poBanue Teope- | (OIIK-1.2, | GopaTopHBIX pabOT | HBIX pabOT W MPAKTH- | KYCCUU
tnueckod  Gasel | OIIK-1.3) | ¥  mpakTUYECKHMX | YECKHX 3aJaHUil BBI-

3HAaHUH 3aIaHNH; MHOJIHEHBI B IIOJHOM
o0BeMe
Oran 2. ®opmu- OIlK-1 -BBINIOJIHEHUE JIa- | - 3a/aHus Jabopatop- | - HaIllUCaHUE

poBanne ymenuid | (OIIK-1.2, | GopaTopHBIX paboT | HBIX pabOT M MpaKTH- | OTYETA IO Ja-
(pemenrie 3amaun | OIIK-1.3) | M  OpakTHYECKHX | YECKUX 3alaHUN BbI- | OOPATOPHBIM
o oopasiry) 3a/IaHHi; MOJIHEHBI B TOJHOM | paboTam
o0beme




Otan 3. ®opmu- OIIK-1 -BBITMIOJTHEHNE KOH- | - KOHTPOJBbHBIE pabo- | KOHTPOJIbHBIE
poBanue HaBbIkOB | (OIIK-1.2, | TposibHBIX paboT Thl HMMEIOT TOJIOXKH- | pabOTHI
MIPaKTUYECKOTO OIIK-1.3) TETBHYIO PEIEH3HUIO U
UCIIOJIb30BaHUs JIOIIYILIEHBI K 3alUTe
3HAHUU U YMEHUU
Oran 4. [IpoBepka OIIK-1 -yCIIEIIHAs 3alI1Ta | - OTBETHI HA BONPOCHI | YCTHBIM OTBET
ycBoeHHoro Ma- | (OIIK-1.2, | KOHTPOJBHBIX pa- | [0 KOHTPOJIBHOM pa-
Tepuana OIIK-1.3) | 6ot oote
- 3a4eT - OTBETHI HA BCE BO-
IIPOCHI 3aUeTa U Ha
JIOTIOTHUTEILHBIE BO-
IIpOCHI (IIpU HEOOXO-
JIMMOCTH )
2.2. Kputepuu oneHUBAHUsI KOMIIeTEeHIHIi

10 YPOBHIO MX C(DOPMUPOBAHHOCTH

Kox xomneren-

YpoBHU c(HOPMUPOBAHHOCTH KOMIETCHIIUN

OWHW, THAUKATOPa 0a30BbIii CpeaHui BEICOKHH
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.2) -OCHOBHBIEC 3aKOHBI I | ~-OCHOBHBIC 3aKOHBl U | ~OCHOBHBIE 3aKOHBI U 3aKO-

3aKOHOMEPHOCTHU XU-
MUU;

-CTpOEHHUE BEUIECTBA
Ha COBPEMEHHOM
YPOBHE,

pacueThl KOHLEHTpPa-
LU PACTBOPOB, IIPO-
U3BE/IEHUS PacTBO-
puMocCTH;

- MEXaHU3MBI U YCJIO-
BUS NPOTEKAHUS XU-
MHYECKUX PEaKIuu,
IpPEIBUIETh HX pe-
3yNbTAaThI,

Ymersn:

- IPOBOJUTH PaCUEThI
II0 OCHOBHBIM 3aKO-
HaM XUMHUHU IS pe-
menust  npodeccuo-
HaJIbHBIX 33/1a4;

- coOnonate  Mephl
MIPEI0CTOPOKHOCTH
npu paboTe ¢ XUMH-
YEeCKUMH  pEeaKTHBa-
MU,

Baaners:

- HaBbIKaMHU IIpOBe-
NEHUS  XUMHUYECKUX
U3MEPEHUN U pacyé-
TOB;

- HaBbIKaMU PELICHUS
XUMHUYECKHX 33]1a4;

- HaBBIKAMHU aHaJIN3a

3aKOHOMEPHOCTH XU-
MUU;

-CTpOCHHUE BelIeCTBa
Ha COBPEMEHHOM
YpOBHE,

pacyeTsl KOHIICHTPA-
LIUH PACTBOPOB, MPO-
W3BEJIEHUS PACTBO-
PUMOCTH;

- MEXaHU3MBI U YCJIO-
BUS TIPOTEKAHUS XU-
MHYECKUX PEaKIuu,
NpeABUAETh HX pe-
3yJIbTaTHI,
ONPENENATh BO3MOX-
HOCTh YIPaBJIATh XH-
MHUYECKHM  TpolLec-
COM Ha OCHOBaHUU
SHEPTEeTUYECKUX
OIICHOK, YMeTh:

- IPOBOJUTH PACUEThI
10 OCHOBHBIM 3aKO-
HaM XUMUHU ISl pe-
meHuss  mpodeccuo-
HaJTbHBIX 33/a4;

- coOmoaTh Mephl
MPEAOCTOPOKHOCTH
npu paboTe ¢ XUMH-
YECKUMH  PEaKTHBa-
MU;

- IPUMEHATH (PUBUKO-
XUMHYECKHE METOIbI
JUISL pEIIeHus 3a7a4 B

HOMEPHOCTH XHMHHU;
-CTPOCHHUE BEIIECTBA HA CO-
BPEMEHHOM yPOBHE,
pacyeThl KOHIICHTPAIHH
pacTBOPOB, MIPOU3BEICHHUS
pPacTBOPUMOCTH;

- MEXaHW3Mbl U YCJIOBHS
MPOTEKAHUS  XUMHYECKHUX
peakiui, NpeaBUAeTh HX
pe3yIbTaTHI,

OTpEENATh BO3MOKHOCTh
VIIPaBIISTh XUMHUYECKAM
MPOLIECCOM Ha OCHOBAaHUU
DHEPreTHYECKUX  OIICHOK,
MPOBOANTH pEaKIUU OBICT-
pee W B HY)KHOM HaIlpaBJie-
HUM W TpPU  YCIOBHAX
HanboJiee MPUEMIIEMBIX JIJIsI
MPOU3BOJICTBEHHBIX  Mac-
mTadoB;

Ymers:

- TIPOBOJUTH pacUeThl IIO
OCHOBHBIM 33aKOHAM XHUMHUU
JUIs pemieHust mpodeccro-
HAJIbHBIX 3a/1a4;

- coOmoaaTh MEpHl TPEIo-
CTOPOKHOCTH TIPH padoTe C
XUMHUYECKHUMH PEaKTHBAMU;
- TpPUMEHATh  (PU3UKO-
XUMHYECKHE METOMbI st
pelieHus 3amad B o0yiacTu
B3aWMOCBSI3aHHBIX  SIBJIE-
HUM;




XHMHYECKHX JKCIle- | 00JacTh  B3auMOCBS- | Biagers:

PUMEHTOB 3aHHBIX SIBJICHUIL, - HaBbIKAMHU MPOBEICHUS
Baagern: XUMHYECKUX HM3MEPECHHUN |
- HaBBIKAMHU IIPOBE- | PacU€TOB;
JICHUS XMMHYECKUX | - HaBBIKAMHM PEIICHUS XH-
W3MEPEHHN U pacué- | MUYECKUX 3a/1a4;
TOB; - HaBBIKAMH aHaIN3a XUMH-
- HaBBIKAMU PEIICHUS | YECKUX IKCIIEPUMEHTOB
XHMHYCSCKHX 327134,
- HaBBIKAMHU aHaIu3a
XHMHYECKHX DKCIIe-
pPUMEHTOB

OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.3) - €CTECTBEHHOHAy4- | - €CTECTBEHHOHAy4- | - ECTECTBEHHOHAYYHbIE ME-

HbIE METOJIbI TEOpE-
THYECKOr'0 U DKCIIE-
PUMEHTAIBHOIO HC-
CIEI0BaHUS 00bEK-
TOB, TPOIECCOB, SB-
JICHHI

- MepbI IIPEI0CTO-
POKHOCTH TIpH pabo-
T€ C XUMHYECKUMU
peakTuBamu,;

YMmeTh:

- IPOBOJUTHL pacye-
TBI 110 OCHOBHBIM 3a-
KOHaAM XUMHUU OJIA
pemienus mpodeccu-
OHAJIbHBIX 3a1a4,

- coOmomath  Mephl
MIPEIOCTOPOIKHOCTH
npu paboTe ¢ XUMH-
YCCKUMHN peaKTI/IBa-
MH;

Baagern:

- HaBBIKAMHU TPOBE-
JOCHUS BKCHepI/IMCH-
TOB MO 3aJaHHOHN Me-
TOOAUKE nu aHalIn3a
pE3yNbTaTOB;

- HaBBIKaAMU pemeHm{
XHMHYECKHX 3aaY;

- HaBBIKAMHU aHajau3a
XUMHUYCCKUX JKCIIC-
PUMEHTOB.

HBIE METOJIBI TEOPE-
THYECKOTrO M IKCIIe-
PUMEHTAJIBHOTO KC-
ClieI0BaHMsS 00BbEK-
TOB, IIPOIIECCOB, SIB-
JICHUH

-METO/JIbI pacueTa
KOHIICHTPAIIUU Pac-
TBOPOB, MPOU3BEJIC-
HHS

- Mephl MPEeaoCTO-
pOXXKHOCTU TIpu pabo-
Te C XHUMHYCCKUMHU
peaKTUBaMHU;

YmMmerh:

- TMPOBOJUTH pacye-
ThI 110 OCHOBHBIM 3a-
KOHaM XUMHUHU s
pemienus mpodeccu-
OHAJIBHBIX 3a]1aY;

- coOnromath  Mephl
MIPEIOCTOPOKHOCTH
mpu paboTe ¢ XUMH-
YECKUMHU  PEaKTHBa-
MH;

- IPUMEHSATH (PU3HUKO-
XUMUYECKUE METOJIbI
Baaaers:

- HaBbIKaMU TIPOBe-
JEHUS] DKCIEPUMEH-
TOB IO 3aJaHHOU Me-
TOAWKE W aHaIM3a
pe3yNbTaToB;

- HaBBIKaMU pelICHUS
XUMHUYCCKHX 3a]1a4;

- HaBBIKAMHU aHaJIM3a
XAMHYECKHUX  DKCITe-
PUMEHTOB.

TOJIbI TEOPETHYECKOTO U
SKCIICPUMECHTAJIbHOTO UC-
cienoBaHusi 00BEKTOB,
MPOLECCOB, SIBIICHUI
-METO/Ibl pacyeTa KOHIICH-
Tpaluu pacTBOPOB, MIPOU3-
BEJICHUS pPAaCTBOPUMOCTH;

- MEphI MPEIOCTOPOKHOCTH
npu paboTe ¢ XUMUYECKUMU
peaKkTUBaMU;

Ymersn:

- IIPOBOJUTH pPACUYETHl II0
OCHOBHBIM 33aKOHAaM XHUMHUU
IUIsl perieHust npodeccuo-
HAJIbHBIX 33/1a4;

- coOmoaaTh MEphl TPeIo-
CTOPOKHOCTH TIPH padoTe C
XUMHUYCCKUMHU PCAKTUBAMU;
- TpUMEHATh  (PU3UKO-
XUMHUYECKHUE METOOAbI JIdA
pelieHus 3amad B o0iacTu
B3aNMOCBA3aHHBIX SIBJIC-
HUM;

Baaners:

- HaBBIKAMHU MPOBENICHUS
OKCIIEPUMEHTOB TI0 3aJIaH-
HOM METOJMKE W aHalIu3a
PE3YIBTATOB,;

- HaBBIKAMHU pEIICHUS XH-
MUYECKHUX 3a]1aY;

- HABBIKAMU aHAJIN3a XUMHU-
YECKUX IKCIIEPUMEHTOB.




2.3. Uxkanbl oueHnBaHusi GopMUPOBAHUA MHAUKATOPOB 10CTHKEHUSA

KOMIIETeHIIUH
a) lllkaJjia oneHMBaHUS KOHTPOJLHBIX padoT
[lIxana oneHuBaHus Kpurepuu onieHuBanus
3ayTeHo Wupukatop OOCTHM)KEHUH KOMIETEHIMH c(opMuUpoBaH Ha

YPOBHE He HUXe 0a30BOro.
JlaHbl OTBETHI HAa BCE TEOPETHUYECKHE BONPOCHL. Bce pacuersl
BBINOJIHEHBI BEPHO U UMEIOT HE00XO0AUMBbIE OSCHEHMUSI

He 3aureno Wupukatop OOCTHM)KEHUH KOMIETEeHIMH c(opMuUpoBaH Ha
YPOBHE HHKE 0a30BOTO.

B pacuerax momymieHbl OMMOKH, HEOOXOIUMBIE TMOSICHEHHS OT-
CYTCTBYIOT, UMEIOTCS] OHIMOKH B TEOPETHUECKUX BOMPOCAX.

0) Illkana oneHUBAHUS 3a4UeTa

IIkama onleHUBaHUS Kpurepuu orieHuBaHus

3auTeHo WHaukaTtop JOCTH)KEHUM KOMIIETEHIUMH Cc(HOpMHUpOBaH Ha
YPOBHE HE HMKE 0a30BOr0 W CTYJIEHT OTBEYAET Ha JIOMOJIHU-
TEJIbHBIE BOIPOCHI.

- IPOYHO YCBOWJI IIPEYCMOTPEHHOM NMPOrpaMMOi MaTepuall;

- IPaBWJIBHO, apPTYMEHTUPOBAHO OTBETUJI HA BCE BOIIPOCHI.

- IOKa3al IIyOOKME CUCTEeMaTHU3MPOBAHHBIC 3HAHUS, BiaJeeT
IIPUEMaMH PACCYKIEHUS U COINOCTABIIACT MaTepHall U3 Pa3HbBIX
HCTOYHUKOB: TEOPHIO CBA3BIBAET C IIPAKTUKOM, APYTUMU TEMaMU
JAHHOTO Kypca, IPYTruX U3y4aeMbIX IIPEIMETOB

- 6e3 o1MOOK BBIIOJIHUI IPAKTHUECKOE 3aJaHHUE.

He 3aureno WuaukaTtop [MOCTM)KEHUM KOMIIETEHIMM c()OpMHpOBaH Ha
YpOBHE HHUXke 0a30BOr0 M CTYIEHT 3aTpyJHSETCS OTBETUTh Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

BeicTaBnsiercs cTyneHTy, KOTOpbIi He cipasuiics ¢ 50% Bompo-
COB M 3aJjaHuil OuiieTa, B OTBETaX Ha JIPyrue BOIPOCHI TOMYCTHII
cyliecTBeHHbIe omMOKU. He MoXXeT OTBETUTHh Ha JIOMOJHUTENb-
HBIE BONPOCHI, NPEUIOKEHHBIE MPENOJABATEIIEM.

3. TunoBble KOHTPOJILHBIE 32/1aHNUS U HHbIE MaTepPUAJIbl, HE00X0AMMBbIe JIJIA
OLICHKH 3HAHNH, YMEHHUI, HABBIKOB, XapPAKTEPU3YIOIIMX ITanbI GopMUPO-
BaHUSA KOMIIeTEeHIUN

Kon Ortansl HopMUpPOBaAHUS TunoBele 3aganus
Komnerenmuu, KOMIIETEHIINH (o1IeHOYHBIE CPECTBA)
WH/IMKAaTopa
OIIK-1 (OIIK-1.2, | Dran 1. ®opMupoBaHue | - TUCKYCCHUS: BOMPOCHI ISl O0CYKACHUS
OIIK-1.3) TEOpeTH4ecKoi 0a3bl 3Ha- | (METOAMYECKHE PEKOMEHIalluu st
HUM MIPOBEICHNUS IPAKTUYECKUX 3aHITUI)

Oran 2. dopmupoBaHHe | - HAMCAHUE OTYETA M0 JJAOOPATOPHBIM
yMeHHH (pemieHue 3aaauyu | paboTam

1o 00pasiry)
Oran 3. dopmupoBaHue | - KOHTPOJIbHAs paboTa: IepeyeHb BO-
HaBBIKOB  IPAKTHYECKOTO | IPOCOB IO BapHaHTaM (METOANYECKHE
WCIIONB30BaHUs 3HaHWK U | pekomeHnanuu mo CPC)

YMEHUHI
Otan 4. IIpoBepka yCBOEGH- | - 3alIMTa KOHTPOJIBHON PabOTHI
HOI'0 MaTepuaia - BOIIPOCHI K 3a4eTy (mpuiioxeHue 1)




MeToanyeckue MaTepuaJibl, ONpeaessiionue npoueaypbl OHeHUBAHUA 3HAHU,
YMEHHMH U HABBIKOB

3auer

[IpoBoauTCS B 3a/IaHHBINA CPOK, COrIacHO rpaduKy y4eOHOro mpoiiecca. 3a4eT
mpoxoauT B opMe cobecenoBaHus 1Mo OmiIeTaMm, B KOTOPhIE BKIIFOYAIOTCS TEOPETH-
YeCKHUe BOMPOCHL. [Ipy BBICTaBICHUM OIICHOK YYHUTHIBACTCS YPOBEHBb MPHUOOPETEHHBIX
KOMITETCHIIUHA CTyJIeHTa. AYyIUTOPHOE BpeMsi, OTBEACHHOE CTY/ICHTY, Ha TIOJTOTOBKY
— 30 MuH.

Konrpoabnas padora

DT0 BHEAYUTOPHBIN BHUJI CAMOCTOSATEIbHON paboThl cTy1eHTOB. KoHTposibHAs
pabota BKJIIOYAeT B ce0s 3aJjauu, OXBATHIBAIOIINX M3ydaeMble pasfenbl (pu3uku. Pa-
00Ta BBIMOIHIETCS 110 BapUaHTaM, COTJIACHO MocieHel mudpe mudpa u caaeTcs Ha
IIPOBEPKY.

[Tocne mpoBepkH KOHTPOJIbHAsA padoTa BO3BPAIAETCS CTYICHTaM JJIsl MOATO-
TOBKU €€ 3aIlUTE.

3amura KOHTPOJIBHON pabOThI MPOBOJIUTCS HA SK3aAMEHAIIMOHHON CECCUU U SIB-
JSI€TCSI OCHOBAHUEM JUIA JIOIyCKa CTYJEHTA K 3a4eTy ¢ oueHkoul. 1Ipu 3ammre koH-
TPOJILHOW pabOThl CTYACHTHI JOJKHBI OTBETUTh HAa TEOPETUUECKUE BOIMPOCHI IO Te-
MaTUKE KOHTPOJIbHOU PabOThI.

TemMaTnka KOHTPOJIBHBIX padOT
XUMHUYECKast TEPMOIUHAMHUKA
DHepreTrka XMMUYECKUX MPOLIECCOB
XuUMHUYECKask KHHETUKA
XUMHUYECKOE paBHOBECHUE
PacTtBopsl, ruaponus conen. JKecTKoCcTh BOABI.
TepMoauHaMKKa 3JIEKTPOXMMUUYECKHUX IPOLECCOB
DneKkTponau3
Koppo3us u 3ammra MeTaJuioB

NGO WDNE

JAuckyceust

[Ipu npoBeneHUM AUCKYCCUM CTyACHTaM JJisg OOCYKACHUS MPEIaraloTcsl BO-
IIPOCHI 1O TEME, OTBEACHHON HA MPAKTUYECKOE WU JJA0OpaTOpHOE 3aHATHE (coriac-
HO paboueil mporpamme ydeOHOW AMCIUILIMHBI). [Ipu OTBETE Ha BOMPOC CTYACHT
JIOJDKEH PACKPBITh TEMY, YKa3aTh Pa3MEPHOCTH UCIIOIb3YEMbIX (DU3NUECKUX BETUUUH
U UX CMBICI.

JlaGopaTopHnas padora

[IpoBenenne 1abopaTOPHBIX pabOT MO3BOJISET CTYACHTAM YIiyOUTh U 3aKpe-
MIUTh TEOPETUUCCKUE 3HAHUSA, Pa3BUTHS HABBIKOB CAMOCTOSTEIHLHOTO dKCIIEPUMEHTH-
poBaHus. BkilrouaeT moAroTOBKY HEOOXOIUMBIX ISl OMBITa (PKCIIEpUMEHTa) Mpubo-
pPOB, 000PY/IOBaHUSI, COCTABJIEHUE CXEMbI-TUTAaHA OMBITA, €0 MPOBEACHUE U OMHCa-
HUE.



Hpunoxenne 1
Bonpocsl k 3a4ery

Bonpocs aj1s1 npoBepku ypoBHsi 00yueHHOCTH « 3 HATD»

1. OcHOBHbIC LI€NIU U 33/1a4K Kypca XUMUU. MeCcTO XUMUU B STy €CTECTBEH-
HO - HAYYHBIX TUCIHIUIAH U €€ CBS3h C IPYTUMU HayKaMH. 3HAYCHUE XUMHH B (Op-
MHPOBAHUHU HAYYHOTO MUPOBO33peHUs. CTPYKTYPHBIM, TEPMOJIUHAMUYECKHUI U KHHE-
TAYECKUU MOAXO/IbI, UX CYIIHOCTb U OTJIMYHE.

2. KBaHTOBO-MexaHUYecKas Mojielib aToma. KBaHTOBbIE unciia. ATOMHBIE Op-
outanu. [Mpunmun [aynu. SnexTpoHHbie HOPMYITBI STIEMEHTOB.

3. IlpaBuio u MOPSAIOK 3aMOJHEHUsI aTOMHBIX opouTtaneid. CTpoeHue MHOTO-
AIEKTPOHHBIX aTOMOB.

4. Tlpunnun nHauMmenbinedt sHepruu. [lpaBuno ['ynna. Pacnipenenenue siek-
TPOHOB TI0 PHEPTETUUYECKUM YPOBHSIM U MOYPOBHSIM.

5. MoHu3anuoHHBIA MOTEHIMAN, CPOJCTBO K AJIEKTPOHY. IDJIEKTPOOTPUIIA-
TEIBHOCTh. OKUCINUTEIBHO-BOCCTAHOBUTEBHBIE CBOMCTBA 3JIEMEHTOB.

6. Ilepmommueckas cucrema snemeHToB [[.M.MenneneeBa. E€ ctpykrypa (me-
puoa-rpynna-noarpynmna). Kakue Bakuenme XMuMUYECKUE CBOMCTBA BEILIECTB MOX-
HO IIPOTHO3UPOBATH MO NMEPUOINIECKON CHUCTEME?

7. Ilepuommueckas cucrtema annemeHToB J[.M. MenneneeBa - BAXKHEHIINN WH-
CTPYMEHT NOHUMaHHUs IPUPOJIbI BelecTBa. [leproinueckuii 3aK0H.

8. OcHOBHBIE THUIIBI U XaPAKTEPUCTUKN XUMHUUECKOU CBSI3H.

9. OO6pazoBaHue KOBaJIEHTHOM CBsi3M. CBONCTBAa KOBAJICHTHOM CBSI3U. DHEPIHs
CBS3U.

10. TTonsipHOCTH MOJIEKYJI, JUTIOJIbHBI MOMEHT.

11. Monnas cBs3b. Criocod 006pa3oBaHusi MOHHOU CBsi3u. OTIMYKMEe HOHHOM CBS-
3U OT KOBAJICHTHOM.

12. Cubl MeXMOJIEKYJIIPHOTO B3auMoIecTBHs. BomopoaHas CBs3b.

13. AMopdHBIE ¥ KpPHCTAIIMYECKHE COCTOsHUSA BemecTB. Kpucramiel. Kpu-
CTAJUIMYECKNE PELIETKH.

14. Kpuctainuyeckoe U aMOp(pHOE COCTOSIHHE BEIIECTBA. THUIBI KpUCTaIINye-
CKHMX pEeleTOK. 3aBUCUMOCTh CBOWCTB BEILECTB OT XapaKTepa CBSA3EH MEXKIy 4acTH-
aMH B KpUCTAJIJIAX.

15. ATOMHBII W MOJNEKYJISIPHBIII YPOBHHM CTPOEHHUSI BEUIECTBA; MX KOJHYE-
CTBEHHbBIEC XapaAKTEPUCTUKH.

16. JlafiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY (CTPYKTYypa-CBOMCTBA) BEIIECTB HA
Pa3HBIX YPOBHSIX UX OpraHU3allMU: aTOMHOM-MOJIEKYJISIpHOM-KpUcTauinueckoM. Ka-
KUMU KOJIMYECTBEHHBIMU XapAKTEPUCTUKAMU OHU U3MEPSIOTCS?

17. Xumnueckas peakuusi kak cucrema. E€ cocraBHbie 3neMeHTbl. CTPYKTYp-
HBIN, TEPMOJMHAMUYCCKUN U KUHETUYECKHUM MOIXOJIbI /111 OMTMCAHUS MOBEACHUS BE-
IIECTB B PEAKIIMU U UX CBOMCTB (OCHOBHBIC TOHSTHUSI, KOJTUYECTBCHHBIC XapaKTEPH-
CTUKH, MPAKTUYECKOE UCTIOIb30BAHUE).

18.IlepBbIii 1 BTOPOI 3aKOHBI TEPMOJUHAMHUKU. TE€pMOTMHAMUYECKUM MOTEH-
UL



19. O6mue 3aKOHOMEPHOCTH MPOTEKaHUs peakuuil. XuMu4yeckas TEpMOIUHA-
Muka. Tepmoxumus. TermoBoit addexT peakuu. DHTanbnus. 3akoH ['ecca.

20.3akonsl ['ecca. TepMOXUMUYECKUE PACUETHI.

21. DHTanenus 00pa3oBaHUsl XMMUUYECKUX COSAMHEHUN. TemioTa XuMu4ecKoro
nporecca.

22. DOuTponus. PacueT 3HTpONUN XUMUYECKON peakuu.

23. CBoOoHast sueprust [166ca (AG) - yHUBepCcanbHBIN KPUTEPHUI TEOpETHUYIC-
CKOM BO3MOKHOCTH Iporiecca. E€ pacueT B CTAHIAPTHBIX U HECTAHAAPTHBIX YCIOBH-
AX.

24. DOueprus 'nb0ca, ee cBsI3b C HANMPABICHUEM XUMHYECKON PEaKIIHH.

25. XuMHuueckas KMHETUKA. 3aKOH JEUCTBYIOIINX Macc JUIsi TOMOT€HHOM U Te-
TEpPOreHHON peakuuu. TemmepaTypHbli Kod(duineHT. DHEprusi akTUBALMU U €€
pacyer.

26. CKOpOCTh XMMHUECKUX peakiuil. BausHue pa3nuyHbix (HakTOpoB Ha CKO-
POCTb peakuy (KOHLUEHTPALKUU, TEMIIEPATYpPhl, TUIOIIA U TOBEPXHOCTH U Jp.).

27. Xumunueckoe paBHoBecue. [Ipuninun Jle-lllarense. BnusHue Ha xumuue-
CKO€ PaBHOBECHE XMMHMUYECKUX PEaKIUi JaBJICHUS, KOHLIEHTPALUU U TEMIEPATYPBHI.
KoHcraHTa paBHOBECHS.

28. PactBopel. Tumnbl pactBopoB. CosnbpBaranusi, rujparanus. PacTBopsl He-
ANEKTPONUTOB. TemmnepaTypa KUIIEHNS U 3aMEP3aHusl paCTBOPOB. 3aKOH Payiis.

29. luccoumanus Boasl. Bomopoanslil mokazatens. MloHHOE mpon3BeieHIE BO-
b,

30. OnexTponutudeckas aucconuanusi. Cremenp auccormarnuu. KoHcraHTa
JACCOLAALINH.

Bomnpocs! ajis1 npoBepku ypoBHs o0yueHHocTH «Y METD»

31. VkaxuTe TUN KPUCTALIUYECKON PEIIeTKH B TBEpAbIX Kpuctamiax: H,O,
SiC, C (anma3), Ti, Na;COs. IIpenckakute ux mpuMeHeHHE.

32. DHTponus U €€ 3aBUCUMOCTh OT TeMIEPaTyphl, MPAKTUUYECKAsE 3HAYUMOCTh
MOHSTHSI.

33. OyHKIUS COCTOSHHS CUCTEMBI KaK 00IIee CBOMCTBO BCEX TEPMOIMHAMUYC-
ckux BennunH (AH, S, AG), ux pacuer.

34. O1ieHKka peakIMOHHOW CMOCOOHOCTH M YCTOMYMBOCTH BEIIECTB MO 3HAYe-
HUSM UX TCPMOJUHAMUYCCKUX (QYHKITHAH.

35. [IpakTuyeckoe 3HaueHUE TepMoAnHaMuueckux BenuuuH (AH, S, AG) nis
pelteHus mpo0IeM TEXHUKH 0€30MTaCHOCTH.

36. [Tpunun Jle-Illarense. Ero ynuBepcanbHOCTh. Ilpumepbl 00paTuMbIX
MPOIIECCOB (PACTBOPUMOCTD, IEKTPOXUMHUYECKHUE MPOIIECChl) U YCIOBUS UX CMeIIe-
uus. Koncranrta paBHoBecus. E€ ¢puznueckuii cMbIC.

37.3akoH Payns. Ero cyTh 1 mpakTuueckoe 3HaYEHHeE.

38. lucconmanms Boabl. BomopoaHelii mokasarenb. IoHHOE Mpon3BeieHuEe BO-
b1

39. Dnextponutuyeckas auccormanus. CreneHb aucconuanuu. KoHcTaHTa
JIMCCOLUALINY.



40. lucconmanus Boabl. BonopoaHsiii nokaszarens PH u ero BiausiHue Ha Xon
npoueccoB. KucioTHele 10K IH.

41. CoctaB npupoaHbix BoA. JKecTKocTh BOAbI (BpeMEHHass U IOCTOSHHAs).
Crioco0bl CHUKEHUS AKECTKOCTH BOJIBI.

42. I'maponus. KoHcTaHTa U cTeneHb THAPOIN3a.

43.BemiectBo B pacTBope. Boja kak cpena M Kak copeareHT. DJIEKTPOJIMTHI.
VYcnoBus HEOOPaTUMOCTH HOHOOOMEHHBIX PEAKIIHIA.

44. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKUMU. OKBUBAJNEHTHL. (CTeneHb
OKHUCJIEHHS 3JIEMEHTA B XUMUYECKHUX COCIUHECHHUSIX.

45. NUnxenepHas xuMus. OxapakTepU3ylTe BaKHEWIIUME TEMbl 3TOro OJIOKA.
Kakue TeMbl Hanbosee MpuMeHUMBI B Baliei npodeccun?

46. Metamibl. U3HKO-XMMHYECKHE CBOMCTBA MeTaLIoB. X o0ocHOBaHueE.

47. BaxHeillllne KOHCTPYKIIMOHHbIE MaTepuaibl (METaibl, CIUIaBbl, MOJUMeE-
pel). Kak ymyumuth CBOMCTBa cIjlaBa M IJIACTMACCHI (TBEPAOCTh, XKapOCTOUKOCTH,
KOPPO3HOHHYIO YCTOMYHUBOCTD).

48. DnexTpoxuMHuUyeckrue mpouecchl. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE pe-
aKIMM Kak MCTOYHHK 3Hepruu. J/IC raJbBaHU4YECKOTO 3JIEMEHTA U IIPUpPOJAa MeTal-
na.

49.JIBa Tuna 3JEKTPOXMMHUYECKUX IMPOLECCOB — MEPEX0]] XUMUYECKON 3HEp-
TUU B DJIEKTPUYECKYIO U HAa000poT. BakHelllass KOJIMYECTBEHHAs XapaKTEPHCTHKA
npouecca. E€ ¢puznueckuii cMbICT U PAKTUYECKOE PUMEHEHHE.

50. DIeKTpOXUMUYECKHE TPOIIECCHI, UX 0COOEHHOCTH. PaccMoTpuTe ux ¢ TpEX
TOYEK 3PEHUS - CTPYKTYPHOU, TEPMOAUHAMUYECKON, KHHETUYECKOM.

51. DnexkTpoXUMHUECKHE MpPOUEecChl. TepMOAMHAMHMKA 3JIEKTPOXUMHUUYECKHUX
npoieccoB. OCHOBHBIE YCIOBHS TPOTEKAHUS JIEKTPOXUMHUYECKUX MPOLECCOB.

52. Teopust ranpBaHUYECKUX DJIEMEHTOB. DHU3UYECKHUI CMBICT 3JIEKTPOIHOTO
noreHuuana. Ero cBs3b ¢ n300apHBIM MOTEHIIUATIOM.

53. MexaHu3M BO3HMKHOBEHHS 3JIEKTPUUECKOrO TOKA B rajibBaHUYECKOM 3JIe-
MEHTE. DJIEKTPOIHbIE MOTeHIHaNbI. Ta0aua cTaHAapTHRIX MOTEHIAIOB.

54. Y cTpoicTBO TaqbBaHMUECKOTO deMeHTa. Pacuer 31eKTpoABMKYIIEH CHIIbI
raJbBaHUYECKOI0 3JeMeHTa. Y paBHeHue HepHcTa. Tumbl akkyMyJiaTOpOB.

55. JIBoiiHOM dJeKTpUUYecKui cioi. YcimoBus ero obpasoBanHus. OCHOBHOE
AIEKTPOXUMHUYECKOE YPAaBHEHHE MPEBPAILCHUS SHEPTUU.

56. Dnextponus. 3akonbl Dapanes. [lepenanpspkenue. Beixon 1o Toky.

57.Koppozust metamioB. Knaccudukanus xkoppo3noHHBIX MpoieccoB. [loms-
puzanusi. Crioco6 3auuThl OT Koppo3uu. Kopposus ¢ KUCIOpoaHOM, BOAOPOIHOM Je-
MOJIIpU3ALIAEH.

58. DnexTpoxumHueckasi Koppos3usi, €€ CTPYKTypHOE, TEPMOJAMHAMUYECKOE U
KMHETHYECKOE OMUCaHue. 3alluTa METalIoB OT Koppo3uu. Jlenonspusanusi.

59. Mcnionb3oBaHue 3JIEKTPOXUMHUUECKHUX POLECCOB B MHKEHEPHON MPAKTHKE:
XUWT, 3ammra METaUIOB OT KOPPO3HH, JJIEKTPOIINU3 C PACTBOPUMBIM aHOJIOM.

60. 'eTeporeHHbple OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUKA B PAaCTBOpaXx.
Nx MexaHu3M U npaktudeckoe ucnoib3oBanue (XUT, anekTponus, 3amura OT KOp-
po3un).



Bonpocs! 15 npoBepku ypoBHs1 00yueHHocTH «BJIAJIETH»

61. Beienure BajieHTHBIE OPOUTANIM ATOMOB aIFOMUHUS, KPEMHUS, BaHAUA.

62. YkaxuTe, B KAKOM HaIlpaBJIECHUHU MOBBIIIAETCS YCTOUYUBOCTh KAPOOHATOB:
MgCOs;(k); CaCOs(k); BaCO3(k).

63. Beruucnure teroBoit adpext AH peakiuu

2CH4(F) = CzHe(F)+H2(F).
64. [loueMy npu U3MEHEHUU JABJICHUSI CMEIIAETCS PABHOBECHUE CUCTEMBI
AHCI(T) + O2(T) < 2H,0(1) + 2Cly(T)
U HE CMeIIaeTcsi paBHOBecHe cucTeMbl Ha(T) + Jo(T) < 2HJ(T)?
Hanmummre Beipaxkenue Kp s KaxKI0W U3 CUCTEM.

65. Ha ocHoBe 3HaueHuii Kn omnpenenure, B KaKyl0 CTOPOHY HOMIET MpoLecce

(AG)
2[Ag(NH3)2]+ +Zn < [Zn(NH3)4]2+ + 2Ag

Kak nmuccounnpyrot 3Tv COEIMHEHUS B BOJIHBIX pacTBOpax?

66. CocTaBbTE IEKTPOXUMUYECKYIO CXEMY MEJHOMArHMEBOrO rajibBaHUYE-
CKOT0 3JIEMEHTA U AJIEKTPOJIHbIE MPoLecchl BO BHyTpeHHer nenu. Onpeaenute I/C.
CocTaBbTe cxeMy TOKOOOpa3yIOIIel peakilii.

67. PactBop comepsxut nonsl Fe?*, Bi**, Pb?* B omuHakoBol KOHIEHTpayu. B
KaKOM MOCJIe0BaTEIbHOCTH OYIyT pa3psiyKaThCsl 3TH MOHBI NP IIEKTPOIU3E pac-
TBOpa?

68. Kakoe arperatHoe cOCTOSIHAE TUIIMYHO JJ1s1 BOAbI? 1louemy Bosa nmpakTu-
YECKU HE MPOBOJIUT ANEKTpUUECKUI TOK? OTBETHI 0OOCHYHTE.

69. K 1 M3 xecTkoii Boasl mpubasunm 132,5 T kapOonara Hatpus. Ha ckonbko
MUJUTUTPAMM - DKBUBAJIEHTOB MMOHU3UIIACh KECTKOCTh?

70. Beruuciure DJIC snemenra (-) Cd/Cd**//Ag*/Ag (+), eciu KOHIIEHTpauUs
Cag+-= 0,1 1 Ccg® = 0,001 -non/.

71. Kakue npouecchl TpOUCXOJAT Ha aHOJIE U KaTOJIE MPHU AJIEKTPOIU3E pac-
tBOpa FeCl,, eciu anekTpoIb:

a) YrOJIbHBIE;

0) kese3HbIe?

72. Paccuntaiite 9J1C u usmMeHeHue n300apHO-U30TEPMUYECKOTO MOTECHIINAIA
peaKIuuy, eciiu KOHIICHTPAIlMi HOHOB ITMHKa U cBUHIIA paBHbI 0,01 MoJIb/I.

73. IToueMy Heb3s1 CKPEIUIATh JKEJIC3HbIE TUIACTUHBI MEXIY CO00M METHBIMU
BUHTaMH, a MeJIHbIE — JKeJIe3HbIMU? COCTaBbTE AJIEKTPOHHBIC YPABHEHHUSI MPOLIECCOB,
KOTOpbI€ OYAyT MPOTEKaTh MPU HEMPABUIHLHOM COOPKE KOHCTPYKIIUM.

74. Kakue BemiecTBa 1 B KaKOM KOJIUYECTBE BBIICIISAIOTCSA HA YTOJbHBIX AJICK-
TpoJlax mpu 3ekTpoiuse pactBopa KBr B Teuenue 14. 35mun npu cune Toka 15A.

75. JIBe Kene3Hple NIIaCTUHKYU, YACTUYHO MOKPBITHIE, OJTHA OJIOBOM, Ipyras -
MEJIbI0, HaXOIATCS BO BJIAXKHOM Bo3yxe. Ha kakoii U3 3TUX TUIACTHHOK ObICTpee 00-
pasyercs pxkaBunHa? [Touemy? OTBET NOATBEPAUTE COCTABICHUEM BJIEKTPOHHBIX
YpaBHEHUI aHOJHOTO Y KaTOJHOTO MPOIECCOB KOPPO3UHU ATUX TIIIACTUHOK.

76. Kax Brusiet pH cpeibl Ha CKOPOCTh KOPPO3UU keje3a u amomunus? 11o-
yeMy? CocTaBbT€ 3JEKTPOHHBIE YPABHEHUSI aHOIHOTO M KaTOJHOTO MPOIIECCOB KOP-
PO3HH 3TUX METAJJIOB B PA3HBIX CpeAax.



77. Ilpennoxxute KaTo{HOE MOKPBITUE JJIs 3aIIUTHI MEAU OT aTMOChEepHOU
Koppo3un. COoCTaBbTE IIEKTPOHHBIE YPABHEHUS KATOAHOTO U aHOJHOTO IIPOLIECCOB B
CJIy4ae HapylIeHUs CIUIOITHOCTH HOKPBITHS.

78. Ilpennoxure aHOHOE MOKPBITHE JIJIS 3AIIUTHI HUHKA OT KOoppo3uu. Co-
CTaBbTE JICKTPOHHBIE YPABHEHUSI KATOJHOTO M aHOJIHOTO MPOLIECCOB B KUCIIOW Cpele
B CIIy4ae HapYILICHUS CIUIOIIHOCTH MOKPBITHUA.

79. OOBSCHUTE C TOYKU 3PEHUS DJIEKTPOXUMHUUECKON KOppo3uH (00pazoBaHUs
MUKpOTajibBaHOMAap) SABJICHUE 00CCIIMHKOBAHUS JIATYHU (CILJIaB MEAU U ITUHKA).

80. B pagronprOopocTpoeHHH HEPEIKO UCTIONB3YIOT KOHTakThl Al-Au. C ka-
KOH JeNoJIIpu3alHel MpOoTeKaeT KOPPO3Hsl TAKOr0 KOHTaKTa B KHCIbIX cpenax? Co-
CTaBbTE DJICKTPOHHBIE YPABHEHUS ITPOLIECCOB.

81. Ilo 3amaHHBIM KOOpAMHATaM (HOMEp NEPHOJa, HOMEpP TPYIIIbl) HAUAUTE
aneMeHThl B [leprnoanyeckoit cucreme:

a)4,VIB; 06)5,VA, B)3,VIA; 14,VB; )5 1lA, ¢e)4,IB

Ykaxurte, TMaMarHUTHBIMU WUJTU TIapaMarHUTHBIMU OYlyT HEUTPaIbHbIE aTOMBI
YKa3aHHBIX 2JIEMEHTOB.

82. UeM oTiM9aeTcst MOCIE0BATEILHOCTD 3aII0JTHEHUS AJIeKTpoHaMu d — 37e-
MEHTOB OT S- U P- 3eMeHTOB? Kak 3T0 pa3nuune 0TpakaeTcs Ha UX CBOMCTBaX?

83. Y Kakoro u3 3J€MEHTOB — JIUTHS, 113U WU OepusuIHsl OOJIbILIE SHEPT U
noHm3zarmu? Cruenante BBEIBOJ O XUMUYECKHUX CBOMCTBAaX UX aTOMOB.

84. Kaxue u3 snementoB N win P, S nnm Se mposBisioT 6oiee OKUCITUTENbHBIC
cBoiictBa? [louemy?

85. Ykaxure Tl XUMU4eckoit cBs3u B Motiekysiax Nz, NaCl, HF. I[Tpusenure
CXEMBbI IEPEKPBIBAHUS UX SJIEKTPOHHBIX O0JIAKOB.

86. Kak u3MEHAIOTCS XMMHYECKUE CBOMCTBA COEAMHEHNI MapraHIia U Xapak-
TEp CBA3EU B HUX C YBEIMYECHHEM CTEIIEHH OKHUCIICHUA?

87. Kak u3meHseTcst 3HEPTUsl CBA3U IIPU NEPEXO/IE OT KOBAIICHTHOM CBSI3H K
BOJOPOJIHOM, OT BOJOPOJHOM CBSI3U K IPYTUM BHJAM MEXMOJIEKYJIIPHOTO B3aHMMO-
JIEUCTBUS.

88. Vkaxute, U3MEHSAETCS JIU SHTPOMHS HU30JIUPOBAHHON CHCTEMBI, B KOTOPOM
nmpoTekaroT oopaTuMele Gha3oBbIe IEPEXOIbL;

a) HoO(x) <>H0(k) 0) Jo(k) <> Ja(1)

89. Ilpoananusupyiite ypaBHeHue AG=AH-TAS u ykaxwure, kak 3aBucut AG

OT TEMIIEpaTyphbl, €CIIU
a) AS <0, 0) AS >0, B)AS =0

YKaXUTe KpUTEPUIN IIPOTEKAHUSI CAMOIIPOU3BOJIbHBIX PEAKLIMM B 3aKPBITOU CU-
cteme npu AS =0.

90. Ucxons u3 3Ha4eHHM cTanapTHoM sHeprun [ mb6ca peakimii

a) CSy(k) +30,(r) = CO2(r) +2S0x(r);  AG%gg =- 1058 xJIx

0) Al1,0,(k) +.2Cr(x) = Cr,03(k) + 2A1(k); AG95 = + 523 k]JIx

B) 2PbS(x) + 30,(r) = 2PbO(k) + 2S0,(r); AGPgs = - 483 k]Ix

r) Ha(r) +2C(x) Na(r) =2HCN(x); AG95 = + 252 x]Ix
ONPEEIINTE HANPABIECHUE UX IPEUMYIIIECTBEHHOI'O CAMOIIPOU3BOJIBHOTO POTEKAHUS

B 3aKPBITOM CUCTEME



OueHovHbIE CpecTBA

Komnerenmuss OIIK-1 CriocoOeH pemarh MHXEHEPHBIE 33/1a4i B MPO¢eCcCUOHATb-
HOM JIeATEeNbHOCTH C HCIOJIb30BAHUEM METOJOB €CTECTBEHHBIX HAyK, MaTeMaTH4ye-
CKOT'O aHaJIn3a U MOJICTUPOBAHUS

TecToBBIE 3a]aHUA

1. Xumus 310 (BHIOPATH OJAMH NPABUJIbHbII OTBET)
A) CouunanbHas HayKa;

b) 'ymanutapHas Hayka;

B) EcrectBennas nayka;

I') Maremarnueckas HayKa.

2. OnHHUM U3 MePBbIX, KTO €031aJ1 TeOpeTHYeCKHe OCHOBbI XMMHMHU, KAK HAYKH ObL1 (BBIOpAaTH
O/IMH NPABUWIbHBIN 0TBET).

A) H.W. BaBuios;

b) M.B. JlomoHOCOB;

B) ®. Bekep;

I') H. bop.

3. Opranuyveckasi XumMusi usy4aet (BbIOpaTh OMH NPABUJIbHBIN 0TBET)

A) XuMudeckre npoueccsl, MPOUCXOISAIIUE B OPraHU3Max;

b) BemecTBa, B cOCTaB KOTOPBIX BXOJSAT TOJIBKO OMO(PHILHBIE XUMHUECKUE FIIEMEHTHI;
B) Bemects, B cocTaB KOTOPBIX BXOASAT BCE U3BECTHBIE XUMUYECKUE 3JIEMEHTHI;

I') BemtectBa, B cocTaB KOTOpbIX BXOIUT C.

4. AM. Bytiepos (BbIOpaTh OJUH NPABUJILHBIN 0TBET)

A) Ipeannoxun MoIeNIb aTOMHBIX OpOHTAIICH;

b) Co3nan aTOMHO-MOJIEKYIISIPHOE YUCHHE;

B) Teopuro cTpoeHUsI OpPraHMUECKUX COSTUHEHUH;

') BriepBble B UCTOpUM XMMUU TOTYYUJI OPTAaHMUYECKOE BEIIECTBO B J1A0OpaTOPUU M3 HEOpPraHUve-
CKHX BEILECTB.

5. BrniepBble opranuyeckoe coeiiHeHHe B JIADOPATOPHBIX YCJOBHAX M3 HEOPraHMYeCKHX Be-
eCTB ObLIO0 MOJIY4eHO (BBIOPATh OMH NPABUJILHBIN OTBET)

A) ®@. Bénepom 1824 r;

b) AM byrneposeim 1861 T;

B) M. beptno 1854 1;

I') H.H. 3unun 1842 r.

6. Kakoe n3 KBaHTOBBIX YHCe] He SIBJISETCH IEJOYHCIEHHBIM (BHIOPATh OJUH NMPAaBUILHBIN
OTBeET).

A) rinaBHOE;

b) opOutansHoe;

B) cnunHoBOE;

I') marautHOe.

7. 3an0/THUTH NPONYCK CJ10BA WJIHM 3HAYECHHE U3 NPEAJT0KeHHbIX BADHAHTOB!
I'1aBHOe KBaHTOBOE 4KC/I10 0003HAYACTCH ...., XAPAKTEPHU3YeT ...., I IPHHUMAET B HOPMAJIb-
HOM HeBO30Y:KI6HHOM COCTOSIHUH...:



A) s;
DHEPreTHUECKUN YPOBEHB, HA KOTOPOM HaXOJUTCS AJIEKTPOH,
IIEJI0YMCIICHHBIC 3HaYCHH OT 1 10 §;

b) n;
SHEPTEeTUYECKUI YPOBEHB, HA KOTOPOM HAXOJUTCS AJICKTPOH;
LIEJIOYUCIICHHBIC 3HAaYeHus oT 1 10 7;

B) m;
(dbopMy 3IEKTPOHHOTO 00JIaKa IEKTPOHA;
LieJIOUHCIIeHHbIe 3HaYeHus ot 0 go n-1;

I N;
PacToI0KEHUE MIOCKOCTH ICKTPOHHON OpOUTAaNIH;
LEJIOYHUCIICHHEIE 3HAUEHU OT -3 10 +3.

8. Kakoe U3 KBaHTOBBIX YMceJ He MOXKeT ObITh paccuuTaHo no gopmyJe lllpénunrepa (BbI-
OpaTh OIMH NPAaBWJIbHbIA OTBET)

A) rnaBHOE;

b) cnunoBoE;

B) opOuransHoe;

I') maruutHoOe.

9. lpunuun IMayan cocTOUT B TOM, 4TO B aTOMe (BHIOPATh OJIMH NPABWJILHbBINA OTBET)

A) B K&XJIOM aTOME MOKET OBITh JIBa OJMHAKOBBIX SHEPTETUYECKUX COCTOSHUS JIBYX WU HECKOJIb-
KHUX 3JICKTPOHOB;

b) He MoxeT ObITh ABYX U O0JI€€ ANEKTPOHOB C OJIMHAKOBHIM HA0OPOM KBAHTOBBIX UHCEIT;

B) kBaHTOBBIC UKCIIa B aTOME JOHKHBI OTJIMYATCA IPYT OT Apyra HE MEHEE YeM Ha €UHUILY;

') Bce KBaHTOBBIE YKCIIa MOXKHO onpenenuts o Gopmysne Llpéaunrepa.

10. IIpaBunio XyHaa onpenessier (BbiOepuTe 01MH NPABHJIbHBIN 0TBET)
A) npaBuiIo pacuéra S3HEPreTUYeCKUX COCTOSHUM aToMa;

b) nopsnok nepexo/ia 37€KTpOHA C OTHOM Ha JIpYyTyro OpOuTalib;

B) nopsigok 3amnonHeHus: opOUTANIeH TaHHOTO MOACIIOS;

I') npaBmIto pacuéra sHEprun Kax10i u3 opouraneit aroma.

11. Yka:xnuTe BEPHYIO 3alIUCh 3JIEKTPOHHON (POPMYJIbI VISl XUMHYECKOI'0 3JIEMEHTA ¢ MOJIEKY-
JIAPHOI Maccoii 48 r (MoJieKy.J1a COCTOUT U3 3 aTOMOB)

A) 1522522p5;

b) 1522522p63s23p2;

B) 1522522p63s2;

I') 1s22s22p4.

12. Ykaxure BEpHYIO 3alIUCh 3JIEKTPOHHOH (pOPMYJIbl VIl XHMHUYECKOI'0 3JIEMEHTAa C MOPs/]-
KOBBIM HOMepoM 25 (BbIOpaTh OMH NPaBHJIbHBIN OTBET).

A) 1522522p63523p64523d44p1;

B) 1522522p63s23p64523d5;

B) 1522522p63s23p64524p5;

I') 1s22522p83s23p64524p3.

13. DuiexTpoHHas ¢opmyJia 3jieMeHTa umeeT BUA 1522522p63s23p64s2, onpeeure Kakoi 3T0
3JIeMeHT (BbIOPATh OAMH NPABUJIbLHbIH OTBET)

A) Ca;

b) Mn;

B) Na;

I) Ar.



14. {as saemenToB u3 Tabaunsl .M. MenneieeBa BbiOepuTe BEPHYIO 3allUCh 3JIEKTPOHHOM
¢popmyibl, (YCTAHOBUTE COOTBETCTBHE)

A) 1522522p63s23p5;

bB) 1s22522p6;

B) 1522s22p73s23p64s1;

') 1s22s2.

a) Ne
0) K
B) He
r) Cl

15. BcraBbTe nmponyieHHoe CJI0BO: Ha3bIBAKOTCH 3JIEMEHTbI, ATOMbI KOTO-
PbIX 00/1aJaI0T CHOCOOHOCTHIO OTAABATH CBOM JJIEKTPOHBbI NPEBPAlasiCh B IOJIOKUTEIbHO
3apsiKeHHbIe HOHBI.

16. Yka3aTp BepHbIii THII CBA3H MY aTOMAMH B MOJIEKYJIe (YCTAHOBHTE COOTBETCTBHE)
A)KI,

b) HCI,

B) CaCl;

) Cl2

a) KOBaJICHTHAas! HETIOJISIPHAsL.

0) KOBaJICHTHAs TOJIIpHAs

B) MOHHAas

17. OnpeaenuTs XapakTep CBSI3M MEXKIYy 3JieMeHTaMu B Kpucrawuie InSb (BbiopaTh oaun
NpaBHIbHBIN OTBET)

A) KOBaJIEHTHAas MOJISIpHAS;

b) xoBaneHTHas HEMoNspHAs;

B) nonnas;

') MmeTannuueckas.

18. BeraButh nponyiueHHoe cioBa: Ceass, ocyuwecmenseman 3a cuém o0pazoeanus oouux
I1eKMPOHHBIX NAP, 6 PAGHOIL MePe NPUHAONEHCAUAA 000UM AMOMAM, HA3bIEACMCA , a
COCOUHEHUA C MAKOU C6:A3b10 COEOUHEHUAMU C C6A3bI0.

19. BeraBuTh mpomnyuieHHoe cJ10BO: MoieKyia Xumuueckozo coeOuHeHus ¢ nOaapHoil CéA3bI0
Hazvleaemcs

20. BcTaBbTe NponylieHHOE cI0BOCOYeTaHue: B kpucmanne cepeopa ceazv mexcoy monexyna-
Mu (amomamu cepedpa) ocyuiecmenaemcs 3a cuém

21. Kakoe u3 KOMILJIEKCHBIX COeIMHEHUI SIBJIAETCSH KATHOHHBIM KOMILIEKCOM (BbIOpATh OJMH
NpaBHJIBHBIN OTBET).

A) K2[PtBr4];

b) (NH4)2[PtCI4(OH)2];

B) [Zn(NH3)4]CI2;

I') [CrPO4(NH3)3].

22. YeMy paBHO KOOPAUHANMOHHOE YHUCJIO0 HEHTPAJIBHOI0 ATOMA B KOMILIEKCHOM COeIUHEHUU
K3[Cu(CN)4] (BbIOpaTh 01MH MPABHJIbHBII OTBET)
A) 3;



b) 7;
B) 4;
I 1.

23. YcTaHOBUTH cooTBeTcTBHE. Kakoe 4HC/I0 JJUTaHI0B B YKa3aHHBIX KOMILJIEKCHBIX CO€IH-
HEHUHAX

A) [CoF3(0OH2)3];

b) K[Au(CN4)];

B) K[BeF4];

') [Al (OH2)6]CI3

a)l
0) 6
B) 3
r)4

24. Onpeneanrte Kakoe U3 NPUBEAEHHBIX KOMIUIEKCHBIX COeJUHEHNH UMeeT 6 JTUranaoB (BbI-
OpaTb OAMH NPABUJIbHbIH OTBET)

A) [Co(NH3)3Br]Brz;

B) [Co(NO2)3(NH3)3];

B) [PtCI(NH3)3]ClI,

') [Cu(NH3)4](NO3)2

25. 3aps KOMILJIEKCHOTO MOHA paBeH +3, Kakoe 3TO KOMILIEKCHOE cOeJUHeHHEe M CKOJILKO
HOHOB ¢ 3apsiioM -1 MoskeT ObITH BO BHellIHel cdepe coequHeHus? (BbIOPATH OJNH MPABUJIb-
HbI 0TBET)

A) KaTHOHHOE, 3 UOHA;

b) xatuonnoe 1 uoH;

B) nelitpanbHoe 3 noHa;

') anmonHoe 3 noHa.

26. PacTBOpOM Ha3bIBAaIOT OAHOPOJAHYIO CHCTEMY, COCTOSIIYIO M3: (BbIOEPHUTE HECKOJIBLKO Npa-
BUJIBHBIX OTBETOB)

A) mapoB pacTBOPHUTEIS;

b) pactBopurens;

B) pactBopéHHOrO BelecTBa;

') mpoyKTOB B3aMMOJICHCTBHSI PACTBOPEHHOT'O BEIIIECTBA U pacTBOpa

27. BbluncuTe NPOLEHTHYI0 KOHIEHTPALUI0 PacTBOPAa caxapa B Bo/e, €CJIM U3BECTHO, YTO B
pacTBope cofepkuTcs 95 rpamMm BoabI?

A) 5 Monb caxapa;

b) 5 rpammMm caxapa;

B) 5 rpaMM-3KBHBaNIEHTOB caxapa;

I') 5 % caxapa

28. YcTaHOBHTE COOTBETCTBHE. YKAKNTE PEaKIHIO CPebl JJIsi PACTBOPOB
A) 5% - pactBop H2S04;

b) 5 % - pactBop NaCl,

B) 5 % - pactBop NH40H;

I') 5% - pactBop NaOH

a) HEHUTpajpHas
0) kucmas



B) IIEIOYHAs

29. YcranoBuTe cooTBercTBHEe. OnpeneanTe NMPUHANIEKHOCTh XUMHYECKOT0 COeJTMHEHUSI B
COOTBETCTBHH C MPUHATOMN KiIaccupuranmeit

A) K2S04;

b) pacteop HCI B BOzI€E;

B) CO;

I') NaOH

a) OKCH/]I
0) Kkucnorta
B) IIEJIOYb
T) COJb

30. Pacnaj BemecTBa Ha MOHBI MO/ /IefiCTBHEM PACTBOPUTEJIA BelllecTBa Ha3biBaeTcs (BbiOe-
puTe OIMH NPABUJIbHBII 0TBET)

A) aneKTpous;

b) pacTtBopeHue B BozE;

B) snextponutuueckas AMCCOLUALINS;

') xumuueckas peaxius

31. YcranoBure coorBercTBHe: K Kakum Kj1accamM OTHOCATCS NpUBeJeHHbIe HUKe BelleCcTBa,
€CJIM MIPH JMCCOMAIIMM UX B PACTBOPE 00Pa30BAIUCH HOHBI

A) OH-;

b) H+;

B) K+ u Cl-;

I') H+ u OH-

a) aM(pOTEPHBIN AIEKTPOITUT
0) comnb

B) OCHOBaHHUE

T') KHUCIIOTa

32. YkaxxuTe coOeIMHEHHE, KOTOPOe MOKHO NMPUMEHATh KAaK NeHCTBYIOIINH KOMIIOHEHT NPH
CMSIT'YeHUH KECTKOM BOJbI (BbIOepUTe OIMH NMPaBUJIbHbINA 0TBET)

A) Na3PO4;

b) Ca(NO3);

B) KCl;

I') Mg(HCO3)

33. KoinuecTBeHHasi CTOPOHA mMpoIecca 3JIeKTPOJIU3a ycTaHaBJIMBaeTcs (BblOepuTe OAMH
NpaBHIbHBIN OTBET)

A) 3akoHoM lllTepHa;

b) 3akoHoM Amrniepa;

B) 3akonom Kynona;

I') 3akonamu @apanes

34. Kakue u3 NpUBeAEHHBIX HUKE BelIECTB SIBJSIIOTCS MPOCTHIMH BellecTBaMH (BblOepuTe
HECKOJIbKO NPABUJIbHBIX OTBETOB)

A) yrIIeKMCIIBIN ra3;

b) kucnopos;

B) o30m;

I') renmit.



35. Kakne u3 npuBeIéHHBIX HUKe BEIECTB ABJSIIOTCHA AJUIOTPONMYECKUMH BHI0M3MEHEHM si-
MH 3JIeMeHTa (BbI0epHuTe HECKOJIbKO MPABWIbHBIX O0TBETOB)

A) yriieKuciblii ra3, yrapHsalii ras;

b) anmas, rpadur, kapous;

B) o30H, kucnopos;

I') »xuakast Bosia, BOASIHOM Mmap, JIEI.

36. BcraBbTe nmponylieHHoe CJI0BOCOYETAHUE OTHOLLIEHHE KOJHYeCTBA Be-
1IeCTBA 3JIEKTPOJINTA, PACIIABIIET0CS HA HOHBI K 00111eMYy KOJIMYeCTBY PACTBOPEHHOI0 JJeK-
TPOJMTA U MOKeT u3MeHsAThest oT 0 1o 1.

37. BcraBbTe mponyiieHHoe cJ10BO: OKUCINTEIBHO-BOCCTAHOBUTE/ILHBIE PEAKIUH, B pPe3yib-
TaTe KOTOPBIX METAJLIbI NePeXosiT B OKUCJIEHHYI0 (JOpMYy M TepsIlOT CBOU CBOICTBa, PUBO-
AsilIMe B HETOAHOCTh METALJIMYeCKHe MaTePHAJIbl HA3bIBAIOTCS .

38. YcTaHOBUTE COOTBETCTBHE
Onpenenure MOJISIPHYIO MacCy YKa3aHHBIX IPOCTHIX BelleCTB

A) H2;
b) D2

B) T2;
I') DT.

a)4
0)2
B) 3
r) 6

39. Kakue U3 npuBeI¢HHbIX XUMHYECKUX 3JIEMEHTOB SIBJSIIOTCS M30TONAMH, a Kakue u300a-
pamu? (BbiOepuTe BCe NPABHJIbHBIC OTBETHI)

A) 1HI;
B) 1D2
B) 19K40;
T) 19Ar40.

40. YkaxuTe BepHOe 3HaUeHHEe MOJsIpHO Maccebl 92U238 u 92U235 (BbiOepuTe Bce NPaBUIb-
Hble 0TBEThbI)

A) 184 r/mons;

b) 238 r/mons;

B) 235 r/monb;

I') 92 r/momnb.

41. BoiOepuTe BepHbIe yTBepKIeHus (BbI0OepuTe BCe MPAaBUJIbHbIC OTBEThI)

A) mpH HIOTEpPMHUYECKHUX peakuusax Temiota nornomaercs, U, u H Bospacrator AU, u AH nns Ta-
KHUX PEaKIUH MMOJI0KUTEIIbHBI.

b) npu sHAOTEpMHUECKHX peaKLUaX TeIioTa Bbiaensercs, To ectb U, u H ymensmarorest AU, u AH
JUISl TAKMX PEAKIMM OTPULIATENbHBI.

B) npu sx30TepMuYecKux mporeccax TEIIoTa BbIIEISIEeTCs, SHTAIbIUS YMEHBIIAETCs, BHYTPEHHSIS
SHEPrusl CUCTEMBI yMeHbIaeTcs, 3HadeHust AU, u AH a5 Takux peakuuii OTpuLaTeNbHBI.

I') mpu 3HIOTEPMUYECKUX Mpolieccax TEIUIOTa MOIJIOUIAETCs, SHTAIBIINS YBEINIUBAETCS, BHYTPEH-
HsIsl DHEPTUS CUCTEMBI yMeHbIIaeTcs, 3HaueHuss AU, u AH nis Takux peakuuii oTpuLIaTeabHbl.



42. JDuTanbnusa o0pasoBanus 1 Mo KAKHX BelleCTB NPUHUMAETCS PaBHOM HY/110 (BbIOepuTe
BCe BepPHbIEe OTBEThI)

A) O2(r);
b) Br2 (x);
B) 12 (TB);
I') CO(1).

43. I nmpoTeKaHusi NMpouecca XMMHYECKOH KOPPO3UM He0O0XOAUMBbI CJeayIolue yCJI0BHUSs
(BbI0EpHTE BCE MPABUJIbHBIE OTBETHI)

A) Ta3-OKUCIUTENb WK KUIKUNA HEIJIEKTPOJIUT;
b) moBeIIeHHAs TEMIIEpaTypa;

B) snexrpuyeckuii Tok;

I') kaTay3aTOp KOPPO3MOHHOTO MpoIIecca

44. JIns 3aUTHI MeTAIA 0T XMMUYECKO KOPPO3UHU NPUMEHSIIOT (BbIOepuTe BCe BEPHbIE OT-
BEThI)

A) 3amura Oy ) JaroIMMU TOKaMU;
B) anekTpoxumuueckas 3amuTa;

B) 3amuTHOE NOKpBITHE;

') nerupoBanue MeTaia

45. Ykaxnre, KaKkue BelleCTBAa OTHOCATCH K OpraHu4ecKuM (Bbi0epuTe Bce BEpHbIE OTBETHI)

A) CO2;

B) H2CO3;

B) C2H2;

I') CH3COOH

46. BoiOepuTe BepHOe yTBep:KIeHHE OJHOI0 U3 IOJI0KEHUI TeOPpUM OPraHMYecKMX COe/IMHe-
Huii A.M. Byrieposa

A) Yrieposa B OpraHn4ecKuX COeANHEHUAX UMeeT BaieHTHOCTh (1V);

b) Yrieposa B opraHudeckux COeAMHEHUAX MOXeT uMeTh BaieHTHOCTh (1) wu (1V);

B) Yrieposa B opraHM4YecKUX COSAMHEHHUIX MOXKET HMETh Jr00yto BaseHTHOCTH OT (1) 1o (1V);
I') Yrieposa B opraHn9YecKux COeAUHEHHIX uMeeT BaeHTHOCTD (I1).

47. BoaHble pacTBOPbI COJIel KAKOH KHUCJI0ThI U KAKUX METAJJIOB Ha3bIBaKT «Kuakoe crek-
J10»

A) H2CO3 u Mg, Al
B) H2CO3 u Na, K
B) H2Si03 u Mg, Al
T) H2SiO3 u Na, K

48. YcranoBurte coorBercTBue. Kakasi o0mas dgopmyiia onpenessieT roMoJIOrH4ecKuii psij
yIJ1eBOJ0pPOJ0B

A) anmkaHbI
b) ankenbr



B) anxunbl
I') ankoauensl

a) CnH2n
6) CnH2n-2
B) CnH2n+2

49. OnpenejinTe KAKHM CIOCOO0OM MOJYYalOT HHKeNPHUBEAEHHbIE MOJTUMEPHbIE MATEPUAJIBI
(ycTaHoOBHUTE COOTBETCTBHE)

A) monusTUIICH

b) monmunponunen

B) nonmnamuHeie BoJOKHA
I') monuadupHbIC BOJIOKHA

a) MOJMKOH/ICHCALIUSI
0) monuMepu3anus

50. Ykaxxute NMOKpbITHE MeTA/LIa, He OTHOCsIIeecs K rajbBAaHNYECKHM (BblOepuUTe OJMH
NMPaBUJIbLHBIH OTBET)

A) 30710TO
b) menn
B) ponuii
I') Tednon

BOl'[pOCI)I AJI MOATOTOBKH K TECTOBBLIM 3aJJaHUAM

1. OcHOBHBbIE LIEeNH U 3a/1a4¥ Kypca XUMHH. MecTo XUMUU B Psily €CTECTBEHHO - HAYYHBIX AMCIIH-
IUIMH U €€ CBs3b C JPYTMMHU HayKamH. 2. 3Ha4eHHEe XUMHUH B (DOPMUPOBAHUM HAYYHOI'O MHUPOBO3-
3penusi. CTpyKTYpHBIH, TEPMOJUHAMUYECKUNA U KHHETUYECKHUM MOAXO0/IbI, UX CYLUTHOCTh U OTJIHYHE.
3. KBanToBO-MexaHHueckas Mojiesb aToma. KBanToBble uricina. AtomHble opOutanu. [punmnun [1a-
yIu. DIIEKTPOHHBIE (POPMYIIBI SJIEMEHTOB.

4. ITpaBuI0 M MOPSAIOK 3aMOJIHEHHS aTOMHBIX opOuTaneil. CTpoeHre MHOTOAJIEKTPOHHBIX aTOMOB.
5. Ilpunnun Haumensen 3ueprun. [Ipasmno I'yaaa. Pacnipenenenue 2nekTpoHOB 110 3HEpreTuye-
CKHMM YpPOBHSM U IOJYPOBHSM.

6. oHM3aIMOHHBII MOTEHIMAJ, CPOACTBO K BJIEKTPOHY. DJIEKTPOOTPULIATEIbHOCTh. OKHUCIUTENb-
HO-BOCCTAaHOBUTEJIbHBIE CBOMCTBA AIIEMEHTOB.

7. Ilepuogmueckas cucrema snemeHToB J[.M.Menneneesa. E€ ctpykTypa (mepuon-rpymma-
noarpynna). Kakue BakHeHIIMe XMMUYECKUE CBOMCTBA BEIIECTB MOXHO NMPOTHO3UPOBATH IO IIE-
pUoOINYECKON cucreme?

8. Ilepnonnueckas cucrema snemeHToB .M. MenneneeBa - BaKHEHIINM HHCTPYMEHT IOHUMaHUS
pUpO/IbI BelecTBa. [lepuonnyeckuii 3aKoH.

9. OCHOBHBIE THUIIBI U XapPAKTEPUCTUKU XUMHUUECKON CBS3H.

10. OGpa3oBanue KoBaJleHTHO! cBsA3U. CBOWMCTBAa KOBAaJEHTHOM CBSI3U. DHEPTUs CBA3H.

11. IlonsspHOCTH MOJIEKYJI, IUTIOIBHBI MOMEHT.

12. Nonnas cBsa3b. Criocod o0pa3oBaHusi HOHHOW CcBs3U. OTINYNE HOHHOMW CBS3U OT KOBJICHTHOM.
13. Cunbl MEXMOJIEKYIISIPHOTO B3aUMOAecTBYsL. BogopoaHas cBs3b.

14. Kpucrannudyeckoe u aMophHOE COCTOSTHUE BEIIECTBA. TUIBl KPUCTAITMIECKUX PEIIETOK. 3aBU-
CHUMOCTb CBOICTB BEILIECTB OT XapaKTepa CBsI3el MEX/y YaCTHUI[AMH B KPUCTAJLIaX.

15. ATOMHBIN ¥ MOJIEKYJISIDHBIM YPOBHU CTPOCHHS BEIECTBA; UX KOJIUYECTBEHHBIE XapAKTEPUCTH-
KH.



16. JlaiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY (CTPYKTypa-CBOMCTBA) BEIICCTB HA Pa3HBIX YPOBHSIX
WX OpPraHM3alMU: aTOMHOM-MOJIEKYISIPHOM-KpUCTAIUIMYeCKOM. KakuMu KOJIMYeCTBEHHBIMU Xapak-
TEPUCTUKAMHU OHU U3MEPSIOTCA?

17. Xumuueckas peakuus Kak cuctema. E€ cocraBubie a5ieMeHThl. CTPYKTYpHBIN, TEPMOIUHAMUYE-
CKHUU M KMHETUYECKUHN MOAXOMAbI JIJIsl ONMCAHMS MTOBEICHUS BEIIECTB B PEAKIMH U X CBOMCTB (OC-
HOBHBIE IIOHATHS, KOJIMYECTBEHHbBIE XapaKTEPUCTUKH, IPAKTUUECKOE UCIIOIb30BAHUE).

18. I1epBsIii 1 BTOPOI 3aKOHBI TEPMOJIUHAMUKH. TepMOoIMHAMUYECKUNA MOTCHIIUAI.

19. OO1ue 3aKOHOMEPHOCTH MPOTEKaHUs peakiuil. XuMU4ecKas TepMOJUHAMUKA. TepMOXUMHUS.
Tennooii 3pdext peakumu. DHTANBNMA. 3aKkoH ['ecca.

20. 3akonsl ['ecca. TepMOXUMHYECKHUE PACUETHI.

21. DHTranenus 00pa3oBaHMs XUMHUYECKUX COSAMHEHHH. Ternnora XuMHIECKoro mporecca.

22. DOuTtponus. PacdyeT s3HTpONMM XMMUYECKON pEeaKIiH.

23. CpoOonnast sHeprusi ['n66ca (AG) - yHHBepCalbHbI KPUTEPUIl TEOPETHUECKONH BO3MOXKHOCTH
npouecca. E€ pacuer B cTaHIapTHBIX U HECTAaHIAAPTHBIX YCIOBUSX.

24. Dueprus 'n60ca, ee CBsI3b ¢ HANPABICHUEM XUMHUYECKOW PEaKIINH.

25. XuMHnueckasi KHHETUKA. 3aKOH JIEUCTBYIOIIMX MACC JJI1 TOMOT€HHON U IeTePOr€HHON PeaKklH.
TemmeparypHbiii K03 uueHT. DHeprus aKTUBAIMU U €€ pacyerT.

26. CKOpoCTh XUMHUUYECKUX peakuuid. BiusHue paznuuHbix (akTOpOB Ha CKOPOCTh peakuuu (KOH-
LEHTpaLUH, TEMIIEPATYpPbl, IJIOIIAU TOBEPXHOCTH U Ip.).

27. Xumundeckoe paBHoBecue. [Ipuniun Jle-lllarenbe. Biusinue Ha XUMUYECKOE paBHOBECHE XH-
MUYECKHX peaKluil 1aBJIeHUs, KOHLIEHTPALKUU U TemiiepaTypsl. KoHcTanTa paBHOBECHS.

28. PactBopsbl. Tunel pactBopoB. CoisbBaTanus, ruaparauus. PactBopsl HeanekTponuTos. Temme-
paTypa KUIIEHHUS U 3aMep3aHusl pacTBOPOB. 3aKkoH Pays.

29. Muccounanus Boasl. Bogopoanslii nokaszarenb. NoHHOE Npou3BeieHNE BOIBI.

30. Dnexrponutuueckas aucconuanus. Crenens auccounanuu. Koncranra nucconuanum.

31. YkaxuTe THI KPUCTALUTHUECKON pemieTku B TBepabix kpuctamwiax: H20, SiC, C (anmas), Ti,
Na2CO3. IIpenckaxxute ux MpuMeHEHHE.

32. DHTpoOnMs U €€ 3aBUCUMOCTb OT TEMIEPATYPhI, TPAKTUUECKAs] 3HAYUMOCTb MOHSTHS.

33. OyHKIUSA COCTOSIHMS CUCTEMBI KaK 00Illee CBOMCTBO BCEX TEPMOJMHAMHYECKUX BenuuuH (AH,
S, AG), ux pacuer.

34. OueHka peakIMOHHOM CIIOCOOHOCTH M YCTOMYMBOCTH BEIIECTB MO 3HAYCHUSIM WX TEPMOJIMHA-
MHUYECKUX (PYHKIHUIA.

35. IlpakTrueckoe 3HaueHHe TepMoanHaMudeckux BenuduH (AH, S, AG) ans pemenus npoOiem
TE€XHUKU 0€30MaCHOCTH.

36. Ilpunnun Jle-1llarense. Ero ynusepcaibHOCTh. [IprMepsl 00paTUMBIX IPOLECCOB (pacTBOpHU-
MOCTb, JIEKTPOXMMUYECKHE MPOLIECCHl) U yciaoBHs X cMerienus. Koncranta pasHoBecus. E€ du-
3UYECKUI CMBICI.

37. 3axoH Payns. Ero cyTs u npakTHuecKkoe 3Ha4ECHHUE.

38. Quccounanus Boabl. Bogopoaubiii nokasarenb. loHHOE Tpon3BeieHUE BOIbI.

39. Dnextponutudeckas nucconnanus. Crenens aucconuanuy. KoHctanta aucconuanuy.

40. uccoumanus Boabl. Bogopoansiii mokaszarens PH u ero BiausiHue Ha X0 mporeccoB. Kucnot-
HBIE JOXKIH.

41. CoctaB mpupoHBbIX BOJ. XKecTKoCTh BOABI (BpeMeHHasi U MocTossHHas). CrocoObl CHUXEHUS
JKECTKOCTH BOJBI.

42. I'mpponu3s. KoHCTaHTa U cTeNEeHb TUIPOJIN3a.

43. BemectBo B pacTtBope. Boga kak cpefa u Kak copeareHT. DJIeKTPOJIUTHL. Y CIOBUS HEoOpaTH-
MOCTH HOHOOOMEHHBIX PEaKIIHA.

44. OKUCAUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIIMA. JKBUBAJIECHTHI. CTENEHb OKUCIEHUS 3JIEMEHTA B
XUMHUYECKHX COCTUHEHHSIX.

45. NmxenepHas xumusi. OxapakTepusyite BaXHelIMe TeMbl 3Toro 01oka. Kakue Tembl Haubonee
MPUMEHUMBI B Baliei npodeccun?

46. Metamnbl. DU3NKO-XUMUYECKIE CBONCTBA METAIIOB. IX 000CHOBaHHE.



47. BaxHeimue KOHCTPYKIIMOHHBIE MaTepHaNIbl (METAJLIbI, CIIABbI, MoJuMephl). Kak ymydmmrs
CBOICTBa CIlJIaBa U IJIaCTMACChI (TBEPAOCTD, )KaPOCTOMKOCTh, KOPPO3UOHHYIO YCTOMUNBOCTD).
48. DnekTpoxumMudeckue npoueccbl. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMU KaK MCTOYHHK
sHepruu. IJIC ragpBaHMUECKOr0 3JIEMEHTAa U MPUPOJIa METalIa.
49. JIBa THna 3IEKTPOXMUMHYECKUX MPOLIECCOB — NEPEXO] XUMUUECKOW SHEPTUU B JIEKTPHUUECKYIO
U HaoOopoT. BaxkHelimas Koln4YecTBEHHAsi XapaKTepUCTUKA mpouecca. E€ Gu3nueckuit cMbica U
MIPaKTUYECKOE TPUMEHEHUE.
50. DneKTpOXMMHUYECKHE IPOLECChl, UX 0COOEHHOCTH. PaccMoTpuTe HMX C TpEX TOYEK 3pEHUs -
CTPYKTYPHOU, TEPMOJAMHAMUYECKON, KHHETUYECKOM.
51. DnekTpoxuMHUUYecKHe mpouecchl. TepMOoAMHAMUKA HIEKTPOXUMUYECKUX NpoueccoB. OCHOBHbIE
YCIIOBUS IPOTEKAHUS IEKTPOXUMUYECKUX ITPOLIECCOB.
52. Teopus ranbBaHUYECKHX 3J1€MEHTOB. DHU3MYECKUI CMBICH 3JIEKTPOAHOrO moTteHuuana. Ero
CBSI3b C M300apHBIM TOTEHIIUAIOM.
53. MexaHu3M BO3HUKHOBEHUS HJIEKTPUUECKOTO TOKA B TAJIbBAHUYECKOM 3JIEMEHTE. DJIEKTPOIHbIE
noteHuanbl. Tabmuia cTaHIapTHRIX MTOTEHIINAIOB.
54. YCTpoHCTBO TallbBAHMYECKOTO 3JIEMEHTA. PacyeT 3neKTpoABMKYILEH CUIIbl FallbBAaHUYECKOIO
anemeHTa. Y paBHeHue HepHera. Tunbl akkyMyssiTOpOB.
55. JIBoWHOM snekTpuueckuii cioil. YcioBus ero odpasoBanus. OCHOBHOE 3JEKTPOXHUMHUECKOE
ypaBHEHUE IPEBPAILCHUS] SHEPTUU.
56. Dnextponus. 3akonsl Papajnes. [lepenanpsxenue. Beixoq no Toky.
57. Koppo3ust merauioB. Knaccudukarus koppo3noHHBIX nporieccoB. [Tomsipusamus. Crocob 3a-
HIUTHI OT KOppo3uu. Kopposus ¢ KucaopoaHoi, BOJOPOAHON JENOIsIprU3aliei.
58. DnexTpoxuMHuecKas Kopposus, €€ CTpYKTypHOE, TEpPMOIMHAMUYECKOE U KHHETHUECKOE OMuca-
HUe. 3alUTa METauIoB OT KOppo3uH. /enonspusanusi.
59. Ucnonb3oBaHue MEKTPOXUMUUYECKUX MPOLIECCOB B MHKeHepHOH npaktuke: XUT, 3amura me-
TaJUIOB OT KOPPO3HH, 3JIEKTPOJINU3 C PACTBOPUMBIM AHOJOM.
60. T'eTteporeHHble OKUCIMTEIBbHO-BOCCTAHOBUTEIbHBIE PEAKIMM B pacTBopax. Mx MexaHusMm u
npakTudeckoe ucnoinbszoBanue (XUT, anekTposnus, 3amuTa OT KOPPO3HUHN).
61. Beienure BasleHTHBIE OPOMTAIN ATOMOB aTIOMUHWSI, KDEMHUSI, BAHAHSL.
62. VYkaxuTe, B KaKOM HalpaBJIEHUM IMOBBIIMIAeTCs YycToiunBocTh KapOoHatoB: MgCO3(k);
CaC03(k); BaCO3(x).
63. Beruucnute ternoBoi apdext AH peakiuu

2CH4(r) = C2H6(r)+H2(1).
64. IloueMy npy U3MEHEHNH AABIICHUS CMEIAETCS PABHOBECUE CHCTEMBI

4HCI(r) + 02(r) < 2H20(r) + 2CI2(r)
W HE cMelaercs paBHoBecue cucreMbl H2(r) + J2(r) < 2HJ(r)?
Hanmmmnre Belpaxkenue Kp s KakJ10M U3 CHCTEM.

65. Ha ocHOBe 3HaueHuil Kx onpeaenuTe, B Kakyto CTOPOHY MOMIET Mpoliecce (AG)

2[Ag(NH3)2]+ +Zn < [Zn(NH3)4]2+ + 2Ag

Kak nucconumpyroT 3Tu COEJUHEHHS B BOJHBIX pacTBOpax?
66. CocTaBbTe AJIEKTPOXUMHUYECKYIO CXEMY MEJIHOMArHMeBOro rajlbBaHMUYECKOI0 3JIEMEHTA U DJIEK-
TpoAHbIe Tporiecckl Bo BHyTpeHHel nenu. Onpenenure DJ]C. CoctaBbTe cXxeMy TOKOOOpa3yrolei
peaxIuu.
67. PactBop conepxut nonsl Fe2+, Bi3+, Pb2+ B oauHakoBoii KOHIIEHTpaIuK. B kakoii mocieno-
BaTEJIbHOCTH OyAyT pa3psKaThCsl 3TU MOHBI MPU AJIEKTPOJIN3E pacTBopa?
68. Kakoe arperaTHoe COCTOSIHME TMNHMYHO AJis BoAbl? Ilouemy Boja MpakTUYECKU HE NMPOBOJUT
anekTpudeckuii Tok? OTBeThl 000CHYMTE.
69. K 1 M3 >xectkoit Boasl npubasuwim 132,5 r kapOoHaTta HaTpusi. Ha CKOJNIBKO MMJUIUTpaMM - 3K-
BHBAJIEHTOB MOHU3WJIACH JKECTKOCTh?
70. Boeruaucnure DJIC snementa (-) Cd/Cd2+//Ag+/Ag (+), eciu xounentparus CAg+- = 0,1 u
CCd2+=0,001r -uon/m.
71. Kakue mporiecchl MPOMCXOIAT HAa aHOJAC M Karojae mpu snekrposmse pactBopa FeCl2, eciu
AIIEKTPOJIBIL:



a) YrOJIbHBIE,

0) xene3Hbie?
72. Paccuuraiite D/]C 1 n3MeHeHne N300apHO-U30TEPMUYECKOTO TOTCHIINANIA PEaKIUH, €CITU KOH-
[EHTPAIllM MOHOB IIMHKA U cBHHIIA paBHBI 0,01 MOb/II.
73. Ilouemy Helnb3sl CKPEIUIATH JKEeJIE3HbIE MJIACTUHBI MEKIAY COOOM METHBIMU BUHTAMH, & ME/IHbIE —
xene3HpMUu? CoCTaBbTE AJIEKTPOHHBIC YPABHEHHS IPOIIECCOB, KOTOPBIE OYIyT MPOTEKaTh MPH He-
MIPaBUIILHON COOPKE KOHCTPYKITUH.
74. Kakue BemiecTBa U B KAKOM KOJMYECTBE BBLIEISIIOTCS HA YTOJIBHBIX AJIEKTPOJAX MPH JIEKTPO-
nuse pactBopa KBr B Teuenue 14. 35mun mipu cuite Toka 15A.
75. J1Be >xene3Hble MIIACTUHKU, YaCTHUHO MOKPBITHIE, O/IHA OJIOBOM, JIpYrasl - MeAbl0, HaXOASTCS BO
BJIaKHOM Bo3ayxe. Ha xakoil u3 3Tux miuactuHok ObicTpee oOpasyercs pxaunHa? [Touemy? OTBeT
HOJATBEPAUTE COCTABIECHUEM 3JIEKTPOHHBIX YPAaBHEHMH aHOJIHOTO M KAaTOJIHOTO MPOLECCOB KOPPO-
3UM 3TUX IIJIACTUHOK.
76. Kak BnusieT pH cpeapl Ha CKOpoCTh KOppo3uu kenesa u amomunus? [Tlouemy? CocTaBbTe AjeK-
TPOHHBIE YPaBHEHMSI aHOJAHOI'O U KaTOAHOI'O IPOLIECCOB KOPPO3UM 3TUX METAJUIOB B pa3HbIX cpe-
Jax.
77. IlpennoxuTe KaToIHOE MOKPHITHE JUIA 3aIIUTHl Menu oT arMochepHoil koppozuu. CocraBbTe
3JIEKTPOHHBIE YPABHEHUS KaTOAHOIO M aHOJHOIO IPOLIECCOB B Clyyae HapyIIEHHUs CIUIOMIHOCTU
HOKPBITHS.
78. Ilpennoxure aHOIHOE MOKPHITHE JUIS 3aIIUThl LIMHKA OT KOppo3uu. CocTaBbTe 3JIEKTPOHHbIE
YpaBHEHHUS KaTOJHOI'O U aHOJHOTO IIPOLIECCOB B KUCIIOW Cpele B Cilydae HapYLIEHUs CIUIOUIHOCTH
HOKPBITHUS.
79. O0BbsSCHUTE C TOUKHU 3pEHUS IEKTPOXUMUYECKON KOppo3uH (00pa3oBaHUs MUKpPOTajbBaHOIAp)
sBJICHHE OOECIIMHKOBAHMS JaTyHHU (CIIJIaB MEJM U LIUHKA).
80. B paanonpuOOpoCTpOCHUU HEPEIKO UCIOIb3YI0T KOHTakThl Al-Au. C Kakoi aemnospuanueit
IPOTEKAeT KOPPO3Usl TAaKOro KOHTaKTa B KHUCIBIX cpenax? CocTaBbTe 3JIEKTPOHHbBIE ypaBHEHUS
IIPOLIECCOB.
81. ITo 3agaHHBIM KOOpAMHATaM (HOMEp Iepuo/a, HOMep IpyIbl) HaiiiuTe 3neMenTs! B [leproau-
YECKOU CHUCTEME:
a)4,VIB; 6)5,VA, B)3,VIA; 1)4,VB; n)5, llIA, ¢)4, 1B
VYkaxxuTe, IMaMarHUTHBIMU WJIM MapaMarHUTHBIMU OyayT HEWTpasibHblE aTOMBbl YKa3aHHBIX dJe-
MEHTOB.
82. UeM OTIMYACTCS MOCICIOBATEILHOCTD 3aIlONHEHHS dJIeKTpoHaMH 0 — 3JIEMEHTOB OT S- M P-
aneMeHTOB? Kak 3To pa3nuuue oTpakaeTcsi Ha UX CBOWCTBaX?
83. VY Kkakoro u3 3JIeMEHTOB — JIUTHSI, LI€3Usl WK Oepuiius Oombliie 3Heprus nonnsanuu? Chenaiite
BBIBOJI O XUMUYECKHUX CBOICTBAX UX aTOMOB.
84. Kakue u3 snementoB N wiu P, S wim Se mposBisitoT O6osee okuciuTenbHbIe cBoiicTBa? [Tode-
My?
85. Ykaxute Tun xuMuieckoi cBsa3u B mosiekynax N2, NaCl, HF. [TpuBeaute cxembl epekpbiBa-
HUS UX 3JIEKTPOHHBIX 00JIAKOB.
86. Kak M3MEHSIOTCSI XMMHUYECKHE CBOMCTBA COCAMHEHUM MapraHllia U XapakTep CBS3€M B HHUX C
YBEJIMUEHUEM CTEIIEHU OKUCIICHUs?
87. Kak u3MeHseTCs DHEPTUs CBS3M IIPH MEPEXO0JIE OT KOBAICHTHOM CBS3HM K BOJOPOJIHOM, OT BOJO-
POJHOM CBSI3U K APYTUM BUAAM MEXMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.
88. YkaxuTe, U3MEHSAETCS JIM SHTPONUS U30JUPOBAHHOW CHCTEMBI, B KOTOPOM MPOTEKAIOT 00paTu-
MblI€ (pa30BbIE IEPEXOIbI;
a) H20(x) <>H20(x) 0) J2(x) <> J2(1)
89. IIpoananuzupyiite ypaBuenue AG=AH-TAS u ykaxute, kak 3aBucuT AG 0T Temmneparypsl, ec-
T
a) AS <0, 0) AS >0, B)AS=0
YKaxuTe KpUTepUil IPOTEKaHUsI CAMOTIPOU3BOJIBHBIX PeaKkUi B 3aKpbITOi cucteme mpu AS =0.
90. Ucxons u3 3HaueHuit cranaapTHoM sHeprun ' mb60ca peakiuii
a) CS2(x) +302(r) = CO2(r) + 2S02(r); AG0298 = - 1058 x/Ix



6) A1203(k) +.2Cr(x) = Cr203(x) + 2A1(x);  AG0298 = + 523 xJlx

B) 2PbS(k) + 302(r) = 2PbO(x) + 2S02(r); AG0298 = - 483 k]

r) H2(r) + 2C(x) N2(r) = 2HCN(x); AG0298 = + 252 xJlx

OMpCACIMTC HAIPABJICHUC UX MPCUMYIICCTBCHHOI'O CaAMOIIPOM3BOJIBHOI'O IMPOTCKAHUA B SaKpBITOfI
CUCTCMC



