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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
0Oy4aronMxcsi KOMIETEHIIMI B COOTBETCTBUU € (eJiepalIbHBIMU TOCYAapCTBEHHBIMU
o0Opa3oBaTeIbLHBIMH CTAHIAPTAMU TI0 CTICIIMAIEHOCTH ¥ IPUOOPETCHUE UMH:

- 3HaHWW (PyHTAMEHTAJLHBIX 3aKOHOB XHMUH, MEXaHU3MOB U YCJIIOBHI MIPOTEKa-
HUSI XUMUYECKUX PEAKIINi, KaKk OCHOBY COBPEMEHHON TEXHOJIOTUU;

- 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 yCIEUTHOTO
YCBOEHHUSI CTYJICHTaMH CIEIHUAIbHBIX JUCUUILINH;

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

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:

HOBHBIE TIOHATHUSA U 3aKOHBl |- OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH XUMMUH,

€CTECTBCHHBIX HAYK JUIS Pe- |- CTPOCHUE BELIECCTBA HA COBPEMEHHOM YPOBHE,

LIEHUS TPEAMETHO- pacdeTsl KOHLIEHTPALlUKA PaCTBOPOB, IIPOU3BEICHHS pACTBOPUMOCTH;
npoHIBHBIX 33734 - MEXAaHHU3MBI U YCJIIOBHS IIPOTEKAHUS XUMUYECKUX PEAKLUH, IIPe-

BHUJIETh UX PE3YJIbTATHI,

ONPEAENATH BO3MOXKHOCTD YIIPABIATh XMMUYECKUM MIPOLIECCOM HA
OCHOBAHUH YHEPTETUYECKHUX OIEHOK, IPOBOIUTH PEAKIINN OBICTpEe
U B HY)KHOM HaIpaBJICHUHU U TIPU yCIOBHIX HauOoJee 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;

Baanern:

- 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, SBJIE-
HUM; TPOBOAUT IKCIIEPUMECH-
TBI 110 3aJTaHHOM METOJHNKE U
aHAJIM3UPYET PE3YIIbTATHI

3HaTh:

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

- METOJIbI pacyeTa KOHIIEHTPAI[UH PaCTBOPOB, IPOU3BEIACHUS pac-
TBOPUMOCTH,

- 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:

- HaBBIKAMHA HpOBeILCHI/Iﬂ BKCHepI/IMeHTOB 10 3aIlaHHOI7I MCTOOUKE U
aHaju3a pe3yJbTaToB;

- HABBIKAMH pemeHI/m XUMHUYCCKHUX 3aaa4,

- HaBbIKAMU aHAJIN3a XUMHUYECKHUX IKCIIEPUMEHTOB.

2.MecTO JTUCUMILTHHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/IbHON IPOrpaMMbl

VYyeOHast QUCHUIUINHA « XUMUA» OTHOCUTCS K 00s3arenbHoi yactu bioka b1l
«JlucunauHbl (MOAYJIN)» U SBJISIETCA 003aTEIbHON JIJIsl U3yYCHUS.

Kon HanmeHoBaHMe NUCHMIINHBI Koas! popmupyembIix
AUCHMIITHHBI KOMIIeTeH Ui,
HHIUKATOPOB
OcBanBaemasi IMCHUILIHHA
51.0.08 Xumus OIIK-1 (OIIK-1.2, OIIK-
1.3)
IpexmecTByOMMe T CHUIIHHBI
JMcuMNINHBI, 0CBaMBaeMble NapaJlieJIbHO
51.0.10 Dusnka OIIK-1 (OIIK-1.2, OIIK-
1.3)
IMocaenyomue 1uCHUNIHHBI
b1.0.17 TennorexHuka 101;)1{_1 (OTIK-1.2, OTIK-
Bb3.01 Brimonnenue u 3ammra BeimyckHoit kBanugpu- | OIIK-1 (OIIK-1.2, OIIK-
KallMOHHOW PabOTHI 1.3)




3. O0beM TUCHUIIMHBI (MOYJIf1) B 3a4€THBIX ¢IMHUIIAX € YKA3aHHEM KOJInYe-
CTBa aKa/IeMHYE€CKHX YaCOB, Bbl/IeJIsieMbIX HA KOHTAKTHYI0 padoTy 00y4aro-
IIUXCA ¢ nmpenoaaBaresieM (10 BUAAM Y4eOHbIX 3aHATHI)

H HA CAMOCTOSITEJIbHYI0 Pa00Ty 00y4aroumuxcsi
3.1. Pacnpenesienne o0beMa yueOHOM JUCHUIIMHBI HA KOHTAKTHYI0 padoTy ¢
npenojaBaTejieM U CAMOCTOATEIbHYI0 PadoTy 00y4arOIUXCs

Bun yue6HO# paboThI Bcero uacos Kypcsl
o yueOHo- 1
MY IUIaHy
OO0mmast TpyA0E€MKOCTh TUCIUTUINHBL
- 4acoB 108 108
- 3a4ETHBIX €IUHUL] 3 3
KonTakTHass padora o0y4yalommxcsi ¢ MpenogaBaTeeM 12,65 12,65
(Bcero), 4yacos
AyIHUTOpPHBIC 3aHATHS, BCETO 12,65 12,65
B T.4. JIEKLIUHA 4 4
MPAKTUYECKUE 3aHATHS 4 4
nabopaTtopHbIe pabOThI 4 4
KA 0,4 0,4
KD 0,25 0,25
CaMocTosITeJIbHAS MOATOTOBKA K YK3aMeHaM 3,75 3,75
B NIEPHOJI IK3AMEHAMOHHOM cecCUM (KOHTPOJIb)
CamocrositesibHas padora 91,6 91,6
B TOM YHCJIC HA BHITIOJIHCHUE!
KOHTPOJILHOH paboThI 9 9
pacyeTHO-rpadu4ecKoil paboThl
pedepara
KypCOBOH paboThl
KYPCOBOTO IPOCKTA
Buipl MpOMEX)YTOYHOTO KOHTPOJIS 3a0 3a0
Texymuit KOHTPOJIb (BU, KOJHYECTBO) K(1) K(1)

4. Cogepxanue TUCHUILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 10 TeMaM
(pa3mesiam) ¢ ykazaHueM OTBEJIEHHOI0 HA HUX KOJIMYeCTBA aKaJeMHu4e-
CKHX YaCOB U BH/J0B Y4eOHBIX 3aHATHI
4.1. Tembl 1 KpaTKoOe coJepKAHUE Kypca

Pa3znen 1 «CTpoenne BenecTBay
Tema 1.1 BBenenue.

OcCHOBHBI€ 1I€JIH U 33Ja4M Kypca.

XUMHs Kak OpeaMeT eCTeCTBO3HaHusA. lIpenMer xumum U €€ CBs3b C
JIPYTUMU HayKamH. 3HauY€HHWE XUMHUU B (DOPMUPOBAHUM HAYYHOTO MHUPOBO3-
3pEHHS B U3YUYEHUH TIPUPOJIbI U PA3BUTHHM TEXHUKHU. XMMH3ALIHS TPOU3BOJICTBA
Y CEJIbCKOTO X034MCTBA. XMMHUS U OXpPaHa OKPYKAIOILIEH CPEBI.

Tema 1.2. CTpoeHue aToMa U CUCTEMATHKA XUMHYECKHX JIEMEHTOB

KBaHTOBO - MexaHnyeckass Mozesb aroMa. KBaHTOBbIE uKciia. ATOMHbIE
opoutanu. [lpunuun I[aynu. [IpaBuia v mopsI0K 3aM0JIHEHUS ATOMHBIX OpOH-
taneid. CTpoeHHe MHOTOAJIEKTPOHHBIX aTOMOB.



Ilepuonnueckas cucrema snemeHtoB .M. MenneneeBa. M3MmeHeHue
CBOMCTB XHMHUYECKHX DJIEMEHTOB M HX coeauHeHUuM. OKUCIUTEIHLHO-
BOCCTAHOBUTEJIbHBIC CBOMCTBA JIEMEHTOB. 3HAYEHHUE MEPUOJUUYECKOTO 3aKOHA
JI.1. Menpaeneena.

Tema 1.3. Xumnueckasi cBsi3b
OCHOBHBIE THUIIBI U XaPAKTEPUCTUKU XUMHUUECKOH cBsi3u. KoBaneHTHas u
MOHHAs CBSI3b. METO/ BAJICHTHBIX CBSI3EH, MOHSITHE O METOJIE MOJICKYJISIPHBIX
opouTtaneit. CTpoeHue ¥ CBOMCTBA IPOCTEHIITUX MOJICKYIL.

Tema 1.4. Tunbl B3anMojieiicTBus MoJieKkyJ. KoMIiekcHbie coeMHEeHU S
OcHOBHBIE BUJBI B3aUMOACUCTBUS MOJIEKY. CHUIIbI MEXKMOIEKYISIPHOTO
B3auMoeicTBUA. Bomopoanas cBs3b. JJOHOpHO-aKIIENTOPHOE B3aMMOJICHCTBUE
Mosekyi. KommekcHele coequnenns. KoMruiekchbl, KOMIIEKCO00pa3oBaTeu,
JIATAH/BI, 3P U KOOPAUHAIMOHHOE YMCIIO KOMIUIEKCOB. THITBI KOMIUIEKCHBIX
coenrHeHuM. [loHATHE O TEOPUAX KOMIUIEKCHBIX COCIUHECHUM.

Tema 1.5 Xumus BemiecTBa B KOHACHCHPOBAHHOM COCTOSIHUH
ArperatHoe COCTOSIHHE BEIECTBA. XUMHUYECKOE CTPOEHUE TBEPJOTO TENa.
AMopdHOEe u KpucTauIMueckoe cocTosiHue BemiectBa. Kpucramisl. Kpucran-
JMYECKUE PEIIeTKU. XUMHUYECKas CBS3b B TBEPABIX Tenax. Meraminyeckas
CBSA3b M METaJlIbl, XUMHUYECKasi CBA3b B IMOJYNPOBOJHUKAX M JUAJIEKTPUKAX.
PeanbHbIE KpUCTAIUIBIL.
Tema 1.6 Xumus MeTassioB

3aBUCUMOCTh CBOMCTB METAJJIOB OT UX MOJIO)KEHHUS B MEPUOAMYECKOU
cucreme .. Menneneesa. MHTEpMETAIUIMUECKUE COEAUHEHUS U TBEPJbIC
pacTBOpbl MeTayuioB. OCHOBHBIE METOJBI MOJNYyYEHHs MeTauioB. Dusuko-
XUMHUYECKHE MPOIECCHI TPU CBApKe U Mmaiike MeTayioB, d - anmementsl 1V - VI
rpynn. XvAMHsI 3JIEMEHTOB CEMENCTBA JKEJIe3a, UX XUMUYECKHE COCIUHEHUS.
XuUMus MIATUHOBBIX METAJUIOB. XUMHUS METAJJIOB MOJATPYIIT MEAU U [IUHKA.

Tema 1.7 XuMusi nos1rynpoBoIHMKOB
CBepXIpOBOIAIINE MaTEpUANIbl. DJIEMEHTHbIE MOTYyNpOoBOAHUKHU. [lomympo-
BOJITHUKOBBIE coeAuHEeHUs. DPUBHKO-XUMUYECKHE CIOCOOBI 00pabOTKH TMOJy-
MIPOBOJIHUKOB.

Paznen 2 «O01mme 3aKOHOMEPHOCTH XMMHUYECKHUX MPOIECCOB)

Tema 2.1. JHepreTuka XMMHU4YeCKHUX NMPOLECCOB. XMMUYECKOE PABHOBECHE.

OHepreruueckue 3Q(HeKTsl XUMUYECKUX peakuuil. BHyTpeHHss1 sHeprus
u sHTanbnus. TepMmoxumusi. 3akoHbl ['ecca. DHTambIUs 00pa30BaHUs XUMUYeE-
CKHUX COEIMHEHHWA. DHTPONMS M €€ MU3MEHEHUE NMPU XMUMHUYECKHX Ipoleccax.
Oueprus ['ub0ca u sneprust I'enbmronpla U €e U3MEHEHHE NMPU XUMHUYECKHX
npoleccax. YCJIOBHs CaMONPOU3BOJIBHOIO paBHOBecHs. KoHcTaHTa paBHOBe-
CHsl U €€ CBs3b ¢ TepMoanHamMuueckuMu ¢pyHkiusamu. [punnun Jle — [latense



Tema 2.2. PaBHOBecHE B reTeporeHHbIX CUCTEMAax

XMMHYECKOE paBHOBECHE B reTeporeHHbIx cuctemax. ®azoBoe paBHOBe-
cue 1 npaBmwio ¢a3. U3NKO-XUMHUUECKUI aHAIU3 IBYXKOMIIOHEHTHBIX CUCTEM.
Pacripenenenne TpeTbero KOMIIOHEHTa MEXy ABYMS HECMEIIUBAIOUUMUCS
wugkocTsaMu. Dkerpakuus. Copouus. [loBepxHOCTHBIE BelecTBa. AcopOims.
AJcOpOLIMOHHOE PaBHOBECHE.

I'eTeporennsie aucnepcHble cucTemMbl. KoouaHble CUCTEMBbI M UX MO-
nydyerre. CTpOEHHUE KOJUIOWJHBIX YacTHIl. ATrperaTUBHasT W KUHETHYECKas
ycToiuuBOCTh cucteM. Koarymsanus. Omynscun. CycrieH3uu

Tema 2.3. XuMu4eckass KHHeTHKA
CKOpOCTh XUMHUYECKOW PEAKLIUH U €€ 3aBUCUMOCTbh OT KOHIIEHTPALMH U
temneparypbl. Koncranra ckopoctu peakuuu. ['omorennsiid katanus. Llenneie
peakuyuu. Ou3zndyeckre METOJbl YCKOPEHUs XMMHUYECKHX peakuuil. CKoOpocTb
IE€TEPOreHHBIX XMMUYECKUX peaKkui. ' eTeporeHHbIi KaTanus

Paznen 3 «PacTBopbI»
Tema 3.1 PacTBOpBI

Tunel pacTBOpOB, CIOCOOBI BBIPAKEHUS KOHIIEHTPAIMU PAacTBOPOB. 3a-
KOHBl HJCaJbHBIX PAacTBOPOB. PacTBOpPHI HEIJIEKTPOJIUTOB U DIECKTPOJIUTOB.
Bonsbie pactBopbl 3eKTpoiuToB. CHilbHBIE U cla0ble AIEKTpoUThl. CBOM-
CTBa PaCTBOPOB 3JIECKTPOIUTOB.

AKTHUBHOCTb. JJEKTPOJUTHYECKAsT AUCCOLMAIMA BOJBL. BoaopoaHblil
nokaszarelnb cpenbl. MoHnHble peakuuu B pactBopax. [IpousBeneHue pacTBopu-
MocTH. bydepHbie pacTBOpHI.

I'mpponus coseit. Jluccoumanus KOMIUIEKCHBIX CoOeAuHEeHUi. Teopud
KHUCJIOT U OCHOBAHUU

Tema 3.2 CBoiicTBa pacTBOpPOB.
PactBopumMocTh, OydepHbie pacTBOphl. PaBHOBecHe B reTeporeHHBIX CHCTE-
Max. dazoBoe paBHOBecue W moHsATHE (a3. Dkcrpakiusa. CopOuus. [loBepx-
HOCTHBIC BelecTBa. AyncopOuus. AncopOrmoHHOe paBHOBecUE. [ eTeporeHHbIe
nucrniepcHble cucteMbl. Kosutonaabeie cuctemMbl W Ux mosrydeHue. CTpoeHue
KOJUTOMHBIX YaCTHIl. ATrperaTuBHAas M KWHETUYECKAs YCTOWYHMBOCTH CHCTEM.
Koarynamusa. Omynscun. CycneH3un.

Tema 3.3 Xumus Boabl

CtpoeHue MOJIEKYJd U CBOWMCTBA BOAbI. JluarpamMmma COCTOSIHUSI BOJIBI.
Jlnarpamma MmiIaBKOCTM CUCTEM THIIA BOJAa - Cojib. KpucTamnusauus BOIbI U
BOJIHBIX PACTBOPOB B PA3JIMYHBIX YCIOBUAX. XHUMHUYECKHUE CBOWMCTBA BOJIBI.
B3aumopericTBre BOJbI ¢ NPOCTHIMU BELIECTBAMU U XUMUUYECKUMU COECIMHEHHU-
AMU.

[Ipupoansie Boabl U ux cocrtas. KecTkocTh BoAbl. Komnonansie Bemie-
CTBa MPUPOJIHBIX BOJ M MX yAAJICHHUE. Y MsTUeHne U 00eccoamBanue Boasl. Me-
TOJBI OCAKJICHUS, HOHHOTO OOMEHa U MEMOpPAHHbBIE METOIBI.



Pasznen 4 «Iloaumepbi»
Tema 4.1 Xumus BsSiKYIIUX BelleCTB
Omnpenenenre W KiaacCH(pUKAIMSA BSDKYIIUX BEIISCTB M HMX CBOWMCTBA.
Bozaymiabie U THapaBiIMYecKUe BSOKYIIHE BellecTBa. VI3BECTKOBBIC M THIICO-
BbIe BsOKyIIHMe BemiecTBa. [loptianaieMent. [Iporeccsl cXBaThIBaHUS M TBEP-
nenust. beron. Koppo3ust 6eToOHOB 1 METOBI OOPBOBI C HEl

Tema 4.2 DiieMeHTbI OPraHUYeCKOil XUMHHI

Crtpoenue, kinaccuukaiys U CBOMCTBA OPTaHUYECKUX COSTUHEHUN. YT-
JIEBOAOPO/IBI M MX MTPOU3BOAHBIE. KpeMHUIOpraHnYecKue CoeAMHEHUS.

CocTaB M CBOMCTBa OPraHMYECKOTO TOIUIMBA. TE€PMOXMMHS TOIUIMBA.
TBepnoe TommuBo u ero nepepadorka. XKuakoe u razoodbpaznoe tormso. [lo-
HATHE O (PU3MKO-XUMHUYECKHUX IMpoIecca TOPEHUs TOIUIMBA. XUMHS CMa304HO-
OXJIAKIAIOMIMX CPENICTB, IPUMEHIEMbIX NPU 00pabOTKE METAJIOB U CIUIABOB.
DU3UKO-XUMUYECKHE CBOMCTBA U MEXAHU3M BO3JEUCTBUS pabOUMX cpen rui-
PABIMYECKUX CUCTEM.

Tema 4.3 Oprannyeckue noJJuMepbl MaTePUAJIbI
Xumus NoJUMEPOB. MeToa monyyeHus MOIMMepPOB. 3aBUCUMOCTb CBOMCTB T10-
JUMEPOB OT COCTaBa U CTPYKTYpbl. XUMUS MOJTUMEPHBIX KOHCTPYKIIMOHHBIX
MaTepuanoB. XUMHS KOMIIO3UIMOHHBIX MaTtepuainoB. [loimMepHbie NOKPBITUS
U Kjeu. XUMHS MOJUMEPHBIX AUAJIEKTPUKOB. XUMHUS MOTUMEPHBIX MPOBOJIHU-
KOB.

Pa3znen 5 «aekTpoXuMUYecKHEe MPOLECChD»

Tema 5.1. DjieKTpOXUMHYECKHE NPOIECCHI
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC MPOLIECCHI: OMpeeeHUE, TEPMOIMHAMU-
Ka, COCTaBJICHHE ypaBHECHHMM peakiuii. OmpeneiieHue, KiacCUOUKAIUS DJICK-
TPOXUMMUYECKUX TporieccoB. 3akoH Dapajes. TepMoauHamMuKa 3JIEKTPOIHBIX
nporieccoB. [loHsTHEe 00 2JIEKTPOIHBIX MOTEHIMANaX. [ aJbBaHUYECKHUE dJie-
MeHThl. DJIC u ee uamepenne. CTaHIapTHBIA BOJOPOIHBIN 3JEKTPOJ U BOJIO-
poaHas 1Kana MOoTeHIManoB. YpaBHeHue HepHcra. [loTeHumnansl Meramiye-
CKHMX, Ta30BbIX M OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX AJIEKTPOJIOB. KuHeTHKa
AJEKTPOJHBIX MPOLECCOB. DINEKTPOXUMUYECKAS U KOHIIEHTPALIMOHHAS TTOJISPHU-
3anud. JnekTposn3. IlocaenoBaTenbHOCTh AIEKTPOAHBIX MPOLIECCOB. BhIXon
MO TOKY. DJIEKTPOJU3 C HEPACTBOPUMBIMU M PACTBOPUMBIMHU aHomamu. [Ipak-
THYECKOE MPUMEHEHUE AJICKTPOJIN3A.

Tema 5.2. Koppo3us u 3a1uMTa MeTaJJIOB U CILIABOB
OcHOBHbIE BHUABI KOPPO3UH. XUMHYECKash KOpPPO3UA. DJIEKTPOXHUMHUYECKAS
kopposusi. Kopposus moj nefictBueM Oy KIaromux TOKOB. MeTo | 3alUThl OT
KOPPO3HUU: JIETUPOBAHUE, DIEKTPOXMMHUYECKAS 3aI0UTA, 3aIUTHBIC MMOKPBITUSI.
W3meHeHue CBOMCTB KOPPO3UOHHOM cpenibl. UTHTMOUTOpBI KOppO3UH.



4.2. Conep:xkaHue QUCHUNJINHBI (MOAYJIsl), CTPYKTYPHMPOBAHHOE 10 TeMaM

Pa3nensl u TeMEI Bcero ua- Bupl yueOHBIX 3aHATHI
COB 11O AynutopHsble 3aHs-
ydaeOHOMY THS,
IJIaHy B TOM YHCIIC
CPC
JK | Jp |13
Pa3znesn 1 «CTpoeHue BemecTBay
Tewma 1.1 Beenenue. 6 6
Tewma 1.2.CTpoeHHe aTOMa U CUCTEMAaTHKA XH- 6 1 5
MHUYECKHUX JICMEHTOB
Tewma 1.3. Xumudeckast CBsI3b 6 1 5
Tema 1.4. Tunsl B3auMOAEHCTBUS MOJIEKYII. 5 5
KomnuiekcHble coeTMHEHUs
Tema 1.5 Xumus BeliecTBa B KOHJAECHCUPOBAH- 5 5
HOM COCTOSIHUU
Tema 1.6 Xumus MeTaioB 5 5
Tema 1.7 Xumus noaynpoBOJIHUKOB 3) 5)
Pa3znen 2 «O01ue 3aKOHOMEPHOCTH XUMHYECKHX MTPOLIECCOB)»
Tewma 2.1. DHepreTrka XMuMHUYECKUX IIPOLIEC- 7 2 5
coB. XMMHUYECKOE PaBHOBECHE
Tema 2.2. PaBHOBECHE B IreTEpPOT€HHBIX CUCTE- 5 5
Max
Tema 2.3. Xumunueckasi KHHETHKA 7 2 5
Paznen 3 «PacTBopbD»
Tema 3.1 PacTtBOpbI 8 1 2 5
Tema 3.2 CBolicTBa pacTBOpPOB 3) 5)
Tema 3.3 XuMus Boabl 5 5
Pa3nen 4 «Ilommepni»
Tema 4.1 Xumus BKYIINX BEIIECTB 3) 5)
Tema 4.2 DneMeHTB OpraHMYECKON XUMUU 5 5
Tewma 4.3 Oprannueckue MoJIUMEpPhl MaTepra- 5 5)
JIBI
Pa3nes 5 «JuekTpoXxuMHYecKHe MPOoLecCh»
Tema 5.1. DAeKTpOXMMHUYECKHE TPOLIECCHI 11 1 1 9
Tema 5.2. Koppo3us u 3ammnra METAIIOB U 2,6 1 1,6
CILUTaBOB
KA 0,4
KD 0,25
Kontpoub 3,75
NTOI'O 108 4 4 4 91,6
4.3. TemaTuKa NPAKTHYECKUX 3aHATHH
Tema npakTUYECKOro 3aHATUS KomnuecTtBo
9acoB
BCETO
Tema: DHepreTrKa XUMUYECKUX MPOIECCOB. XMMHUECKOE PABHOBECUE 2
Tema: XuMnueckasi KHHETHKA 2
Bcero 4




4.4, TemaTuka J1a00paTOpHbIX padoT

Tema 1abopaTopHOro 3aHATUS KomnuuecTBo
4acoB
BCET0
Tewma: PacTBopsI 2
Tema: DIeKTPOXUMUYECKUE MPOIECCHI 1
Tema: Koppo3sus u 3amura MeTauioB U CIJIaBOB 1
Bcero 4

4.5. TemaTnka KypcoBbIX padoT (IPOEKTOB)
KypcoBbie paboThl (IpOEKThI) y4eOHBIM IJIAHOM HE MPEAYCMOTPEHBI.

4.6. TemaTuKa KOHTPOJIbHBIX PadoT

. XMMHYECKas TEPMOJINHAMUKA

. DHepreTuKka XMMUYECKHUX IIPOLIECCOB
. XUMHYeCcKass KHHETUKA

. DIEeKTpOJIN3

coO~NOUTr WDN -

. XMMHYECKOE PaBHOBECHUE
. PacTBOpBI, ruaponus coineil. 2KeCTKOCTh BOJIBI.
. TepmoanHaMuKa 3JIEKTPOXUMUYECKUX ITPOLECCOB

. KOppO?»I/Iil H 3a11uTa MCTAJIJIOB

5.YueOHo-MeTOAMYECKOE 0DecIeYeH e AJIs1 CAMOCTOATEIbHOU PadoThI
00y4arIMXCcs Mo JUCUHUILIMHE (MOTYJIIO)
5.1. Pacnipeniesienre 4acoB o TeMaM U BHIAM CAMOCTOSITEJIbHOH padoThI

Pasznensl U TeMBbl

Bcero gacos
1o yueOHOMY
TJIaHy

Bun pabotsl

Tema 1.1 Benenue.

6

Pabora ¢ nutepaTypoi, MOJArOoTOBKa K MpoMe-
KYTOUHOH aTTecTallud U TEKyIIeMYy KOHTpPO-
JII0 3HAHUH, BBIIOJHEHHUE KOHTPOJIbHOM pado-
ThI

Tema 1.2.Ctpoenue atoma u
CUCTeMAaTHKa XUMUYECKUX
DIIEMEHTOB

Pabora ¢ nutepaTypoi, MOJAroTOBKa K MpoMe-
KYTOUHOM aTTecTallul U TEKyIIeMy KOHTpPO-
10 3HAHUHU, BBIIIOJHEHNUE KOHTPOJIbHOM pado-
TBI

Tema 1.3. Xumuueckast CBSI3b

PaGora ¢ nuTeparypoil, mOAroTOBKa K MpoMe-
KYTOUHOHN aTTeCTallul U TEKYIIEMY KOHTpPO-
JII0 3HAHWH, BBITIOJHEHWE KOHTPOJBHOU pabdo-
THI

Tema 1.4. Tunsl B3auMoaeu-
ctBus MoJekyn. Kommekc-
HEIE COETMHEHUSA

PaGora ¢ nuTeparypoil, mOAroTOBKa K MpoMe-
KYTOUHOHN aTTeCTallul U TEKYIIEMY KOHTpPO-
JII0 3HAHWH, BBHIMIOJHEHHWE KOHTPOJIBHON pabo-
THI

Tema 1.5 Xumus BemniecTsa B
KOHJICHCUPOBAHHOM COCTOSI-
HUU

Pabota ¢ nmuTepaTypoii, MOArOTOBKA K MpOMe-
J)KYTOYHOM aTTECTalUu U TEKYyLIEMY KOHTPO-
JII0 3HAHWH, BBIMOJHEHHWE KOHTPOJBbHON pabo-
ThI




Tema 1.6 Xumusa MeTaioB

Pabota ¢ nmuTepaTypoii, MOATOTOBKA K MpOMe-
JKYTOYHOM aTTECTalyd U TEKYyLIEMY KOHTPO-
JII0 3HAHWH, BBIMIOJHEHNWE KOHTPOJBHOU pabdo-
ThI

Tema 1.7 Xumus nonynpo- 5 Pabota ¢ nmuTepaTypoii, MOArOoTOBKA K MpoMe-

BOJTHUKOB KYTOUHOHM aTTecTallud U TEKYIIEMY KOHTpPO-
JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
ThI

Tema 2.1. DHepreTuka xu- 5 Pabota ¢ nmuTepaTypoii, MOArOoTOBKA K MpoMe-

MHYECKHUX MPOLECCOB. XHU- JKYTOUHOM aTTECTALMM U TEKYLIEMY KOHTPO-

MHYECKOE PAaBHOBECHE JII0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
ThI

Tema 2.2. PaBHOBecue B re- 5 Pabota ¢ nmuTepaTypoii, MOAroTOBKA K MpoMe-

TEPOreHHbIX CHUCTEMAX KYTOUHOHN aTTecTallud U TEKYIIEMY KOHTpPO-
JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
ThI

Tema 2.3. XuMnueckas Ku- 5 PaGora ¢ nuTeparypoii, MOArOTOBKA K MpOMe-

HETHKa KYTOUHOHN aTTecTallud U TEKYIIEMY KOHTpPO-
JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOIBHOUN pado-
ThI

Tema 3.1 PactBopbl 5 PaGora ¢ nuTeparypoii, mOAr0TOBKA K MpoMe-
KYTOUHOHN aTTecTallud U TEKYIIEMY KOHTpPO-
JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOIBHOUN pado-
ThI

Tema 3.2 CBolicTBa pacTBo- 5 Pabora ¢ nuTeparypoil, mOAroToBKa K IpoMe-

poB KYTOYHOM aTTeCTallud U TEKYIIEMY KOHTpO-
JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOIBHOU pado-
ThI

Tema 3.3 Xumus Bosibl 5 PaGora ¢ nuTeparypoil, mOAroToBKa K MpoMe-
KYTOYHOM aTTECTallMl U TEKYIIEMY KOHTPO-
JII0 3HaHUH, BBIIIOJIHEHUE KOHTPOJBHOMN pado-
ThI

Tema 4.1 Xumus BOKYIIUX 5 PaGora ¢ nuTeparypoil, mOAroToBKa K MpoMe-

BELIECTB KYTOUYHOHM aTTeCTallud U TEKYIIEMY KOHTpPO-
JII0 3HAHUH, BBIIIOJIHEHUE KOHTPOJBHOMN pado-
ThI

Tema 4.2 DneMeHThI OpraHu- 5 Pabota ¢ nuTepaTypoii, MOArOTOBKA K MpoMe-

YEeCKON XUMHUH KYTOYHOM aTTECTallMl U TEKYIIEMY KOHTPO-
JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
ThI

Tema 4.3 Oprannyeckue 1no- 5 PaGora ¢ nuTeparypoil, mOAroToBKa K MpoMe-

JUMEpPBI MaTEpUAIIbI KYTOYHOM aTTECTallMd U TEKYIIEMY KOHTPO-
JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
ThI

Tema 5.1. Dnexkrpoxumude- 9 PaGora ¢ nuTeparypoil, mOAroTOBKa K MpoMe-

CKHE IIPOLIECCHI KYTOYHOM aTTECTallud U TEKYIIEMY KOHTPO-
JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
ThI

Tema 5.2. Koppo3sust u 3amniu- 1,6 Pabota ¢ nuTepaTypoii, MOArOTOBKA K MpOMe-

Ta METAJUIOB U CILJIABOB KYTOYHOM aTTECTallud U TEKYIIEMY KOHTPO-
JII0 3HAHWH, BBIMOJHEHHUE KOHTPOJIBHON pabo-
ThI

NTOTI'O 91,6




5.2. IlepevyeHb yueOHO-MeTOAUYECKOTO O0eCleYeHUs VISl CAMOCTOATE/b-
HOii paGoThI CTYJIEHTOB C YKa3aHHE MeCTa UX HAXOK/ICHHUSI:

- yueOHast nurepaTtypa — oubmmoreka guimana u 3bC;

- METOIMYECKHE PEKOMEHIAIMH IO BBIITOJIHEHUIO KOHTPOJIBHON paboOTHI,

- METOIMYECKHE PEKOMEH/IAINH [0 CAMOCTOSITeNILHOU paboTe — cailT punana.

6. @oH/1 OLIEHOYHBIX CPEACTB /sl MPOBEJAEeHNUsI IPOMEKYTOYHOM aTTecTa-
MM 00YyYAOIIUXCH M0 JUCHUILINHE (MOXYJIIO).
CocraB ¢oH1a OLIEHOYHBIX CPEACTB

Byt o11eHOYHBIX CpeCTB \ Komnnuectso

Texkymmii KOHTPOJIb

KoHnTtposbHas pabota 1

KypcoBas pabota (KypcoBOii POEKT) Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

IIpomesKyTOUHBIH KOHTPOJIb

3ayeT ¢ OLEHKOMI 1

@OH]T OIIEHOYHBIX CPEACTB MPEACTABIECH B NMPUJIOKEHUH K pabodeil mporpam-

ME€.
7. IlepeyeHb OCHOBHO M I0NOJHHUTEILHON JUTEPATYPHI
7.1. OcHoBHasi JIuTEpPaTypa
ABTODBI, 3arnaBue HN3parenscTBO, IO Komnnu-Bo
COCTaBHUTEIH
JI1.1 | I'muaka, HJL. | O6mas xumust B 2 | Mocksa: FOpaiit, 2020. - 357 | Dnektpon
T. Tom | : yueOnuk | c. - Pexum nocrynma - | HbIif
JUIs BY30B https://urait.ru/bcode/451561 | pexxum
JI1.2 | I'munka, HJL. | OGmas xumust B 2 | Mocksa: FOpaiit, 2020. - 383 | Dnektpon
T. Tom 2 : yyeOHuk | c. - Pexum  JocTyna: | HbIH
U151 By30B https://urait.ru/bcode/451562 | pexxum
JI1.3 | MapTteiHOBa Xumust: yaeOHuk u | Mocksa: FOpaiit, 2020. - 368 | DnexkTpoH
T.B. IIPAaKTUKYM s | ¢. - Pexxum nocrtyna HBII
BY30B https://urait.ru/book/himiya- | pexxum
450500
7.2. JlonoiHUTEIbHAS JIUTEpPaTypa
JI2.1 | ApremoBa OcHoBbl obmieit u | Mocksa: KuoPyc, 2020. - 248 | DnekTpoH
9.K., Omoopranuueckot | c. - Pexxum gocryna HbBIH
JAMutpues XuMUH : ydeOnoe | https://www.book.ru/book/93 | pexxum
E.B. rocodue 3961
JI2.2 | A6aynmaes M. | Opranuueckas Maxaukana: AI'Y, 2018. - | DnekTpon
I. xumus:  ydeOHoe | 158 c. - pexum 1ocTyna: | HbIH
nocobue https://e.lanbook.com/book/1 | pexum
58330
J12.3 BunpgmxeBa Xumus : yueOHoe | Hampumk: KBI'Y, 2019. - 151 | DnexTpon
M.K. nocooue C.- pPEXUM JoCTyma: | HbI|
https://e.lanbook.com/book/1 | pexum
70828

8.IlepeueHb pecypcoB HH(POPMAIMOHHO - TEJTEKOMMYHHUKAIIMOHHON CeTH
"UHTepHeT", HEOOXOAUMBIX /IJIsl 0CBOEHMSI AUCHUIIUHBI
1.0OdunuanbabIi cait punuana

2. DnexTpoHHas OUOIMOTEUHAs cUCTeMa



https://urait.ru/bcode/451561
https://urait.ru/bcode/451562
https://urait.ru/book/himiya-450500
https://urait.ru/book/himiya-450500
https://www.book.ru/book/933961
https://www.book.ru/book/933961
https://e.lanbook.com/book/158330
https://e.lanbook.com/book/158330
https://e.lanbook.com/book/170828
https://e.lanbook.com/book/170828

3. [louckoBble cucreMsl «Anaekc», «Google» st nocTyna Kk TeMaTU4eCKUM UHGOP-
MalMOHHBIM PECYPCaM.
9. MeToanyeckue yKa3aHusi 1J1s1 00y4ar0IMUXCS M0 OCBOEHUIO TUCIUIIMHBI

B mpouecce oCBOEHHSI NUCHUIUIMHBI CTYACHTHI JOJKHBI NOCETUThH JIEKI[MOH-
HbI€, JJA0OPATOPHBIEC U MPAKTUYECKHUE 3aHSATHUSA, MPOBOJIUTh CAMOCTOSITEIbHYIO pabo-
Ty, BBIIIOJTHUTH KOHTPOJIBHYIO padOTy, CAATh 3a4YET C OLIEHKOM.

JIeKIIMOHHBIE 3aHATHSI COCTABJISIIOT OCHOBY TEOPETHYECKOT0 OOYy4EHHUs, BKITIO-
4aloT B ce0sl CUCTEMAaTU3UPOBAHHBIE OCHOBBI 3HAHUW MO MUCIUIUIMHE, KOHIECHTPHU-
PYIOT BHUMaHHE OOyYaIOIINXCS HAa HAUOOJIEE CIOKHBIX U Y3JIOBBIX BOIPOCAX XUMUHU.
B xone nekumii nmpenojaBaTellb U3JIaraeT U pa3bsCHIET OCHOBHBIE, HAMOOJEE CIIOXK-
HBIC TIOHATHS TEMBI, & TAKKE CBSI3aHHBIE C HEW TEOPETUUECKUE U TPAKTUUYECKUE TIPO-
0JIEMBI, 1aeT PEKOMEHJAIMU Ha BBIIIOJIHEHUE CAMOCTOSATEIBLHON padOTHI.

B xone nexuuit CTyeHTaM PEKOMEHTYETCS:

- BECTH KOHCIIEKTUPOBaHUE y4eOHOTO MaTepuaa;

- oOpaiath BHUMaHUE HA KaTETOPUH, MOJIOKEHUSI M 3aKOHBI, PACKPBIBAIOIIHIE
COJIEp’KaHHME TE€X WM UHBIX SBICHUN U MPOLIECCOB, HAYYHBIE BBIBOJABI U MpPAKTUYE-
CKHE PEKOMEH/IALNU 110 UX ITIPUMEHEHMUIO;

- 3aJ1aBaTh MPENOAABATEN0 YTOUHSAIOIINE BOIPOCHI C LEIBI0 YSICHEHUS TEOpe-
TUYECKUX MOJIOKECHUMU.

JIJist ycTIenHoTro OBJaJAeHUsI KypcoM HEOOXOIMMO IMOCENaTh BCE JIEKIUU, TaK
KaK TEMaTUYECKUI MaTepHral B3auMOCBSA3aH MEXI1y cOOO0M.

[TpakTryeckue 3aHATUS - 3TO aKTUBHAsA opma yueOHOro nporecca. ABiustorces
JOTIOJTHEHUEM JIEKIIMOHHBIX KYpPCOB U CaMOCTOSITEIbBHOM pabOThl 00y4aroImuxcs, a
TAKK€ CPEJICTBOM IMPOBEPKU YCBOCHUSA MMU 3HAHUM, 1aBAEMBIX HA JICKIIUU U B MPO-
1[ECCE U3YUYEHHS] PEKOMEHAYEMOM auTepaTypsbl. [IpakTrueckue 3aHATHS BKIIOYAIOT B
ce0s perieHue 3a1ay.

JlabopaTopHbie paboThI - y4eOHOE 3aHSTHE, B pAMKaX KOTOPOTO OCYIIECTBIIS-
€TCs TOT WM MHOW HAYYHBIN SKCIIEPUMEHT, HAPABJICHHBIN Ha MOJIYYEHHE pe3yJIbTa-
TOB, UMEIOIIMX 3HAYEHUE C TOYKU 3PEHHSI YCIEITHOTO OCBOCHUS CTyACHTaMHu yueO-
HOU IPOrPaMMBl.

[To pesynbpTaTam npoBeeHHON JabOpaTOPHO PabOTHI CTYJACHTOM BBITIOJHSI-
€TCsl OTUET, IJIe MPUBOJISATCA BCE HEOOXOAMMbIC BBHIYMCIICHUS, 3aMOTHACTCS Ta0IMIa
pE3yNbTaTOB WJIM JAETCSl OMMCAHHUE OMbITa C 00SA3aTENbHON 3alUChI0 XUMUYECKHUX
ypaBHEHUN W BBIBOJOB. Ka)kAyr0 BBINOJIHEHHYIO JTAOOPATOPHYIO pabOTy CTYAEHT
00s13aH 3alIUTUTh; HA 3aLIUTE CTYACHT JOJDKEH MOKa3aTh 3HAHWE TEOPUU U METOJ/IOB
HU3MEPEHUs, UCIOJIB3YEMbIX B JaHHOW paboTe; yMeTh (OpMyJIHUpPOBaTh U MOHUMATh
BCTpEYarouIecss B JaHHOM padoTe 3aKOHOMEpPHOCTH; 3HATh ONpENENIEHUs BCEX
BCTPEUANOIINXCS B pab0Te XMMUYECKUX MOHSITUN U BEJIUYUH; YMETh aHAJM3UPOBATh
U OOBSICHSTH MOJYYCHHBIC PE3yJIbTaThl U (POPMYITUPOBATH BHIBO/IBI.

BaxxHoil 4acTbi0 CaMOCTOSTENbHOM pabOThl SBISETCS YTEHUE Y4eOHOU U
HAay4YHOU JUTepaTyphl. B paMkax caMOCTOSITENIbHONW pabOThI CTYIEHT JOJHKEH pac-
CMOTpPETh TEOPETUUECKUI MaTEPUAJL, KOTOPBIA HE BBIHOCUTCS HA JICKIIMOHHBIN KYpC.

YacTpio caMOCTOSATEILHON pabOTHI SBJISCTCS BBITTOTHEHNE KOHTPOJIBHON pado-
Thl. [Ipexae 4eM BBIMOTHATEH 33a/laHusI KOHTPOJIBHOW paboThl, HEOOXOIUMO HU3YYUTh
TEOPETUYECKUN MaTepHal, 03HAKOMUTHCS C METOJWYECKHMMHU YKA3aHUSMHU MO BBI-
MOJIHEHHUIO KOHTPOJIbHOU paboThl. KOHTpONbHAs paboTa BKIIOYAET TEOPETUUECKYIO U



MPaKTUYECKYIO0 YacTh. B paMKax MpakTUYECKOW YacTH CTyAeHTaM HEOOXOAUMO pe-
IWTh 3aJ1a4l, CTPYIIIHUPOBAHHBIC MO Pa3/ICIaM.

BrinosHeHue 1 3aimuyTa KOHTPOJIBHOM paObOThI ABJISIOTCS HEMIPEMEHHBIM YCIIO-
BHEM JIS JIOTYCKa K 3a4eTy ¢ OlICHKOH. Bo BpeMs BBINOJIHEHUSI KOHTPOJIBHBIX paboT
MO>KHO TIOJIYYHUTh TPYIIOBBIE WM UHAUBUIYAJIbHBIE KOHCYJIBTAIIMHU Y TIPEIo/iaBaTe-
7. [ToaroToBka K 3a4eTy C OLIEHKOM MPEIoaraert:

- U3YYEHHE PEKOMEHYEMOU JINTEPATYPBIL;

- U3YYEHHE KOHCIIEKTOB JIEKIU;

- BBITMIOJIHEHHE U 3aIlUTAa KOHTPOJIbHON PabOTHI.

10.ITepevyenb MH(POPMAIUOHHBIX TEXHOJIOTHIi, MPOrPAMMHOI0 o0ecneyeHus U
UH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM, HCI0JIb3YyeMbIX
IPHU OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa M0 JMCHUIINHE
[IporpammHuoe obecrieueHue A MPOBECHUS JICKIIUH, TEMOHCTPAIIUU TIPE3EH-
tauuii: Microsoft Office 2010 u BbIIIE.

IIpogeccunonanbHbie 0a3bl JAHHBIX,
HCI0JIb3yeMble JIs1 H3yYeHH s JUCUUILINHBI (CBOOOAHBIN JOCTYIN)
Nudopmarmonnas cucrema «EnuHOe OKHO JTocTyna K HHGOPMAIMOHHBIM pecypcamy
- http://window.edu.ru/catalog/resources?p _rubr=2.2.74.7

11.0nucanne MaTepuabHO - TEXHHYECKOH 0a3bl, HEOOXOTUMOM 115l
OCYILLeCTBJICHHS 00Pa30BaTEJIBbHOI0 MPOLECCA M0 JMCUUILIHHE
11.1. TpedoBanus kK ayauTopusiM (MoMellleHUAM, KaOMHeTaM) ISl IPOBeAeHNs]
3aHATHH ¢ YKa3aHUEM COOTBETCTBYIOLIEIr0 OCHALICHUSA

VYyeOHas ayauTopus Uisl MPOBEAEHUS YUEOHBIX 3aHATHM, MPELYCMOTPEHHBIX
IporpaMMoN cnenuanurera (MpOBEAECHUE 3aHATUN JIEKIIMOHHOTO THWIIA, 3aHATUN
CEMUHAPCKOTO THUIA, TPYNIOBBIX M HHAMBUAYAJIbHBIX KOHCYJIbTAlMM, TEKYIIETO
KOHTPOJII M NPOMEXYTOYHOM  arrectamuu) -  ayauropus Ne  401.
Crneunanu3upoBaHHas MeOeIb: CTOJIbI YUeHHUECKHUE - 32 MIT., CTYJIbsl YYEHUUYECKHUE -
64 wIT., 10cKa HacTeHHas - | WT., CTOJ mpernoaaBaTens - 1 WIT., CTyJ MpenojaBaTest
- 1 mr. TexHuueckue cpeAcTBa OOyUYCHHMS: TEPEHOCHOM JKpaH, NEPEHOCHOM
MIPOCKTOP, HOYTOYK. YUeOHO-HATIIAIHbIC TTOCOOMS, 00ECIICUNBAIOIINE TEMATHICCKHE
WUTIOCTpAllMM, COOTBETCTBYIOIIME padouell mporpaMMe AMCLUMIIUHBI - KOMILUIEKT
npe3eHTalnui (XpaHuTes Ha Kadeape).

11.2. IlepeyeHnb J1a00PATOPHOTO 000PYIOBAHUSA

VYyeOHas ayauTopus Uisl MPOBEACHUS YYEOHBIX 3aHATHM, MPEAYCMOTPEHHBIX
porpaMmoi cnenuanurera (IpoBeJleHrue 3aHATUI cCeMUHapCcKoro tuma) - Jlaboparo-
pust «Xumusiy, ayautopus Ne 301. CneunanuzupoBaHHas MeOe€lb: CTOJbI yYEeHUYe-
ckue - 15 mrT., CTynbs yueHu4yeckue - 31 mr., Jocka HacTeHHas - | MIT., CTOJN Mperno-
nasarens - 1 wr., cryn npenogasatens - 1 wt. Jlaboparopuoe obopynosanue: PH -
METp KapMaHHbIU - 2 wT., anmapat AAH - 1 mr., Becbl ananutnueckue AJIB - 200M
- 2 WT., BeChl TEXHUYECKHUE C pazHOBecamu - 4 mT., Hacoc Illunna - 1 mT., mpudop
®3K - 5611 - 1 mt., TepMOMETp AEMOHCTPAITMOHHBIN - 1 TIT., TepMmomeTp TJI -6 - 1
IIT., CTYIKA C IECTUKOM - 2 IIT., CTOJ - BUTPUHA 00pa3LoB - 8 MIT., MOAEIb PEIIETKU
rpadura - 1 WT., 3IEKTPOHHBIE BECHI - | IIT., XUMUYECKasi TIOCy/1a U PEAKTUBBI IS
npoBeaeHUsT 1abopaTopHbIX padoT, mpubop s siexTponusza (6 mr.). YyebHo-
HarJsAHbIE TOCOOUS - KOMIUIEKT IJIaKaTOB.



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

Ipuiaoxenue Kk padoyeil mporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM NMCHHUIIIHHE

XUMUA



1. IlepeyeHb KOMNETEHIMI ¢ YKa3aHHeM ITanoB UX GopMUPOBaHMS B MPO-

1ecce OCBOEHHsI y4eOHOM M CIUNJIMHBI

1.1. IlepeyeHb KOMIIETEHIIMA M HUHIAMKATOPOB
OIIK-1: CnocobeH pemiaTh WHKEHEPHBIE 3a7a4ud B MpodecCUOHAIBLHOM Jes-
TEJIBHOCTH C MCTOJb30BaHUEM METOJIOB €CTECTBEHHBIX HAYK, MATEMaTUYECKOIO aHa-

JIn3a 1 MOJACIIMPOBAHUSI.

Nuaukatop OIIK-1.2. IlpuMeHsieT OCHOBHBIE MOHSTUS 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.

Jtanbl GOpMHUPOBAHMSA KOMIIETEHIUI B MpoLecce

OCBOCHHS Y4eOHOI IMCIUIINHBI

HaunmeHnoBanue 3Tramna

Conep:xanue 3Tana
(BuaBI yueOHOM padoThI)

Koabl popmupyembix Ha
Tane KOMIETEeHIIMd, HH-

BaHUs 3HAHUN M YMEHUH

AUKATOPOB
Oran 1. ®opmuposanue Teope- | Jlekiuu, camocrostenpHas pabora | OIIK-1 (OIIK-1.2, OIIK-
THYECKOW 0a3bl 3HAHHUH CTYJICHTOB C TEOPETHUYECKON 6a30i 1.3)
Oran 2. ®opmupoBanue yme- | Beimonanenue naboparopubix pabdot, | OIIK-1 (OITK-1.2, OTIK-
HUH MPAKTHYCCKUX 3aHATUI 1.3)
Oran 3. ®opmupoBanue HaBbl- | KonTponsHas paborta OIIK-1 (OIIK-1.2, OIIK-
KOB MPAaKTUYECKOTO HCIOJIb30- 1.3)

Oran 4. [IpoBepka yCBOEHHOTO
MaTtepuaia

3ammTa KOHTPOJIBHON PadOThI, 3a4eT
C OIIEHKOU

OIIK-1 (OIIK-1.2, OIIK-
1.3)

2. OnucaHue nokasareJsieil 1 KpuTepueB OLIEHNBAHUS KOMIIETEHIMII HA pa3-
JIMYHBIX 3Tanax ux (popMupoBaHUs, ONIMCAHHE IIKAJ OLlEeHUBAHUS
2.1. [loxka3are/in M KPUTEPHH OLICHMBAHUS KOMIIETECHIMHI
HA pa3jIMYHbIX ITanax ux popmMupoBaHus

Oran popmupoBanus | Kox xomme- | Ilokazatenu ore- Kpurepun CriocoOsl
KOMIIETEHIIUH TEHLUU, UH- | HHUBaHMS KOMIIE- OLIEHKH
JUKATOpa TEHLIUN

Ortan 1. ®opmuposa- OIIK-1 - TIOCELICHHE JEK-| - HaJuyue KOHCIIEKTa | y4acTHe B
Hue  teopernueckoit | (OINIK-1.2, | HOHHBIX 3aHSATHIA; | JIEKIMH 110 BCEM TeMaM, | THUCKYCCHU
0a3nl 3HAHUH OIIK-1.3) - BeJecHHE KOH-| BEIHECEHHEBIM Ha JIEKIIU-

CIIEKTA JIEKIIH; OHHOE 00CYKJICHUE;
Oran 2. ®PopmupoBa- OIlK-1 - BBIMIOJIHEHME JIa- | - 3aJaHusg Jaboparop- | - HamucaHue
Hue ymenuit (pemenue | (OIIK-1.2, | GopaTopHbIX paboT | HBIX Pa0dOT M MpaKTU4Ye- | OTYeTa MO Jia-
3a/1auu 1o 00Opasiry) OIlK-1.3) | ¥ TpaKkTHYECKHX | CKMX 3aJaHUil BBIMOJ- | OOPATOPHBIM

3aJjaHul; HEHBI B IOJIHOM 00beMe | paboTam
Oran 3. ®opmuposa- OIlK-1 - BBITIOJTHEHUE | - KOHTPOJbHBIE PaOOTHI | KOHTPOJIbHBIE
Hre HaBbIKOB MpakTu- | (OIIK-1.2, | KOHTPONBHBIX pa- | UIMEIOT MOJIOKUTEIBHYIO | PadOTHI
geckoro wucrnoib3oBa- | OIIK-1.3) | 6ot PELEH3UI0 U JIOTMYILEHBI
HUSI 3HAHUN U YMEHUU K 3allUTe
Oran 4. Ilposepka OIIK-1 -yCIeNIHas 3aliuTa | - OTBEThI Ha BOMPOCHI MO | YCTHBIM OTBET
ycBoeHHoro Mmarepua- | (OIIK-1.2, | KOHTPOJBHBIX pa- | KOHTPOJILHOM pabore
aa OIlK-1.3) | 6ot - OTBETHI Ha BCE BOIPO-

- 3a4eT C OLIEHKOM | CBbI 3aYeTa U Ha J0IOJI-

HUTEJIbHBIE BOIIPOCHI




2.2.

KpuTtepun onennBanusi KoMmneTeHIuM

10 YPOBHIO MX C()OPMHUPOBAHHOCTH

Kox xommeren-

YpoBHU c(HOPMHUPOBAHHOCTH KOMIIETEHUIUN

WU, HHIUKATOPa 0a30BbIid CcpenHui BBICOKHIL
OIIK-1 3HATH: 3HAaTh: 3HAaTh:
(OIIK-1.2) - OCHOBHBIE 3aKOHBI U - OCHOBHBIE 3aKOHBI U | - OCHOBHBIE 3aKOHBI U 3a-

3aKOHOMEPHOCTH XUMUU;
- CTPOEHUE BEILECTBA Ha
COBPEMEHHOM YpPOBHE,
pacueThl KOHLEHTPALUH
pacTBOPOB, IPOU3BEE-
HUS PaCTBOPUMOCTH;

- MEXaHU3MBI U YCIIOBUSA
IPOTEKAHUS XUMHYE-
CKUX pEaKkLMH, IpeaBU-
JIeTb HUX Pe3yJbTaThl,
Ymers:

- IPOBOJUTH PACUETHI 110
OCHOBHBIM 3aKOHaM XH-
MUU ISl pEelIeHUs Ipo-
(beccroHaIbHBIX 3a/1a4;

- coOmrogatb  Mepbl
IIPEIOCTOPOKHOCTU IIPU
pabote ¢ XMMHUYECKUMHU
pEeaKTUBaMu;

Baanern:

- HAaBBIKAMH IIPOBEJICHUS
XUMHYECKUX HW3MEpPEHUN
U Pacué€roB;

- HaBbIKAaMH peIleHUus
XUMHUYECKHX 3a/a4;

- HaBBIKaMU aHaJInu3a
XUMHNYCCKUX 9KCIICPHU-
MCHTOB

3aKOHOMEPHOCTHU XU-
MUY,

- CTPOEHUE BEUIECTBA
Ha COBPEMEHHOM
YPOBHE,

pacyeTsl KOHIICHTPa-
LIUU PaCTBOPOB, MPO-
W3BEJIEHUS PaCTBO-
PUMOCTH;

- MEXaHU3MBI U YCJIO-
BUSI MPOTEKAHUS XH-
MHYECKUX PEaKUui,
NpeABUAETh HX pe-
3yJIbTaThI,
ONpENENATh BO3MOX-
HOCTh YIPaBJISATh XH-
MHUYECKHM  IpolLiec-
COM Ha OCHOBaHUU
SHEPTreTUYECKHUX
OIICHOK, YMeETh:

- IPOBOJUTH PACUEThI
10 OCHOBHBIM 3aKO-
HaM XUMHUHU s pe-
meHus:  mpodeccuo-
HaJIbHBIX 33/a4;

- co0moaTh Mepbl
MPEAOCTOPOKHOCTH
npu paboTe ¢ XUMH-
YECKUMH  PEaKTHBa-
MU,

- IPUMEHSATH (PU3HUKO-
XUMUYECKUE METOJIbI
JUTSL pelIeHus 3a7a4 B
00JlacTH  B3aUMOCBSI-
3aHHBIX SIBJICHUN;
Baaners:

- HaBbIKAMHU TIPOBE-
JNEHUS  XUMHYECKHUX
U3MEPEHUN U pacyé-
TOB;

- HaBBIKAMU PEILIECHUS
XUMHUYECKUX 33]1a4;

- HaBBIKAMHU aHaJIN3a
XUMHUYECKHUX  DKCIIe-
PUMEHTOB

KOHOMEPHOCTH XUMUH;
- CTPOEHHUE BEILEeCTBA Ha
COBPEMEHHOM YpPOBHE,
pacueTsl KOHLEHTPALUU
pacTBOpPOB, IPOU3BE/IE-
HUS PaCTBOPUMOCTH;

- MEXaHU3MBbl U YCIOBHUS
IPOTEKAaHUsI XUMHUYECKUX
peakuui, npeaBuieTh UX
pe3yJIbTaThl,

OIpeseNiTh BO3MOX-
HOCTb YIIPaBJIATh XUMHU-
YeCKMM IIPOLECCOM Ha
OCHOBaHUHU DBHEpreTuye-
CKUX OILICHOK, IPOBOJUTH
peakuun ObICTpee U B
HYXHOM HalpaBiIeHUU U
IpU YCIIOBHSIX HamOoJee
OpUEMJIEMBIX JJIsl TIPOU3-
BOJCTBEHHBIX  MacllTa-
00B;

Ymersn:

- IPOBOJUTH PacueThl IO
OCHOBHBIM 3aKOHaM XH-
MUU JJIsl PEUIeHMs IIpo-
(heccuoHaIbHBIX 33/1a4;

- cobmogate  Mepbl
MIPEIOCTOPOKHOCTH  TIPH
paboTe ¢ XUMHYECKHUMH
peaKkTUBaMu;

- TPUMEHATh  (UIUKO-
XUMHUYECKHE METOJBI IS
pemieHust 3amad B oOJa-
CTM  B3aMMOCBSI3aHHBIX
SIBJICHMI;

Baaners:

- HaBBIKAMH NPOBEJIECHUS
XUMHUYECKHX H3MEPEHUIN
U pacy€ToB;

- HaBBIKAMHM  pEILIEHUS
XUMHYECKHX 3a7ay;

- HaBBIKAMM aHaJIM3a XH-
MUYECKUX 3KCIIEpUMEH-
TOB




OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.3) - €CTCCTBEHHOHAy4HBIE | - €CTECTBEHHOHAY4- | - €CTECTBCHHOHAYYHBIE
METO/Bl TEOPETUYECKOIO | HbIE METO/Ibl TEOPE- | METOJBI TEOPETUUYECKOTO
Y KCHEPUMEHTAJILHOTO | THYECKOI'O U DKCIIE- | U AKCIEPUMEHTAIBLHOTO
UCCIIeI0BaHUS 00bEK- PUMEHTAIBHOTO MC- | MCClIeI0BaHUs OOBEKTOB,
TOB, IPOLIECCOB, SBJIE- clieZIoBaHUsl OOBEK- | MPOLECCOB, SIBJICHUN
HU TOB, IIPOLIECCOB, SIB- | -METOABI pacueTa KOH-

- MEpbI IPEJOCTOPOKHO- | JIEHUIN LIEHTPALIUK PACTBOPOB,
CTH IIpU paboTe C XMMH- | -METOABI pacueTa IPOM3BEACHUS PACTBO-
YECKUMH PEaKTUBAMU; KOHLIEHTpPALlUU pac- | pUMOCTH;
YmMmers: TBOPOB, IPOM3BEAE- | - MEpbl IPEAOCTOPOKHO-
- IPOBOJUTH PACUYETHI 0 | HUSA CTH Tipu paboTe C XUMH-
OCHOBHBIM 3aKOHaM XH- | - Mepbl NPEAOCTO- | YECKUMH PEaKTUBAMU;
MHUH I pEIIEHUs MPO- | POKHOCTH MpH pabo- | YMeThb:
(deccroHaNbHBIX 33J1a4; | T€ € XWUMHYECKUMH | - IPOBOJAUTH PACUETHI 110
- coOmrogatb  Mephbl | peaKTUBaMU; OCHOBHBIM 3aKOHaM XH-
HPEJOCTOPOKHOCTH TPH | YMeTh: MHUM JUI1 pPEUIeHUs Hpo-
paboTe ¢ XMMHUYECKMMH | - MPOBOJUTH pacue- | (hecCHOHAIBHBIX 33/1a4;
peaKTHBaMU; Thl TI0 OCHOBHBIM 3a- | -  COOJIOAATH  MeEpbI
Baaners: KOHaM XUMHUHU JUIsl | IPEAOCTOPOKHOCTH  TIPU
- HaBBIKaMU NPOBEJIEHUs | peuleHus npodeccu- | pabore ¢ XUMHUYECKUMHU
HKCIIEPUMEHTOB 10 3a- | OHAJIbHBIX 337a4; peakTuBaMu;
JaHHOM  MeToAauKe | |- coOdIofaTh Mephbl | - TPUMEHATh  (U3UKO-
aHaJIM3a pe3yJIbTaToB,; MIPEIOCTOPOKHOCTH | XUMUYECKHE METOJbI IS
- HaBbIKAMM pEULICHHUs | Opu paboTe ¢ XHUMHU- | pelleHus 3agad B obia-
XUMHUYECKHX 3aJ1ay; YECKUMH pEaKTHBa- | CTH  B3aMMOCBS3aHHBIX
- HaBbIKAaMM  aHaJlM3a | MH; SIBIICHU;
XUMHUYECKHX  OKCIIEpH- | - IPUMEHATh (pu3uKo- | Biamers:
MEHTOB. XUMHUYECKHE METOJbl | - HAaBbIKAMU IPOBEACHUS
Buaaners: JKCIIEPUMEHTOB IO  3a-
- HaBbIKAaMHU NpOBe- | JaHHOH METOJMKE U aHa-
JEHUS DKCIEPUMEH- | JIM3a PE3YJILTATOB,;
TOB 110 3aJIaHHOM Me- | - HaBbIKAMHM  pELICHUS
TOJUKE W aHalM3a | XUMMYECKHUX 3ajay;
pe3ynbTaToB; - HaBBIKAMM aHaJIM3a XH-
- HaBBIKAMHU PEIICHUS | MUYECKUX  OIKCHEpUMEH-
XUMHUYECKHX 3a7ay; TOB.
- HaBBIKAMHU aHaIN3a
XUMHYECKHX JKCIe-
PUMEHTOB.
2.3. kauabl ouennBanusi GopMHUPOBAHNSI MHAUKATOPOB 10CTUKEHUS

KOMIIEeTeHI NI

a) llIkajia oueHNBaHUs KOHTPOJIbHBIX PadoT

IITkana oneHUBaHUS

Kputepun orieHnBaHus

3a4TeHo WHaukaTopbl TOCTHKEHUH KOMIIETEHIIMH CQOPMHUPOBAaHbI Ha
YPOBHE He HUXKe 0a30BOTO.
JlaHbl OTBETHI Ha BCE TEOPETHYECKHE BONPOCHL. Bce pacuers
BBINOJIHEHBI BEPHO U UMEIOT HE00XO0AUMBbIE TOSCHEHUS
Hesaureno WHaukaTtopbl TOCTHKEHUH KOMIIETEHIIMH CQOPMHUPOBAaHbI Ha

ypOBHE HIKE 0a30BOTO.
B pacuerax nomyieHbsl ommOKH, HEOOXOAUMBIC MOSCHEHHS OT-
CYTCTBYIOT, UMEIOTCS OIIMOKU B TEOPETHUECKUX BOIPOCAX.




0) IlIkana oneHuBaHusI 3a4eTa ¢ OLEHKOM

[Ixana oneHuBaHusg

Kputepuu onenuBanust

OLICHKA «OTJIHIHO»

Wuaukatopsl TOCTHKEHUS! KOMIIETEHIIMK ¢()OPMHUPOBAHBI HA BBI-
COKOM ypOBHE.

Teopetndeckoe cojepKaHue TUCHUILTUHBI OCBOCHO TIOJHOCTBIO,
0e3 npoGenoB. CTYAEHT JEMOHCTPUPYET MOJIHOE COOTBETCTBHE
3HaHI/II\/'I, YMCHI/Iﬁ M HABBIKOB ITOKA3aTCIIAM U KPUTCPUAM OLICHH-
BaHMs HWHIMKATOpa JOCTHXKCHHS KOMIIETCHIMH Ha (opmupye-
MOM JUCIHIUTMHON ypoBHE. Onepupyer mpuoOpeTeHHBIMH 3Ha-
HUSIMH, YMCHUSIMH M HaBBIKAMH, B TOM YHCJIIC B CHTYaIHsX I10-
BBHIIICHHOH ciokHOCcTH. OTBEYaeT Ha BCe BOMPOCH Ouiera Oe3
HABOJISIIMX BOMPOCOB CO CTOPOHBI MpemnoaBareiis. He uCbIThI-
BacT 3any,Z[HeHI/II\/JI IIpU OTBCTC HA JOIIOJHHUTCIBbHBIC BOIIPOCHI.

O11eHKa «XOPOIIOo»

- MHauKaTopsl NOCTUXKEHUS KOMIIETEHLUH C(HOPMHUPOBAHBI HA
BBICOKOM YpPOBHE, HO JIOIIYCKAIOTCSI HETOYHOCTH;

- WHJMKATOPbl JIOCTHXKEHUS KOMIIETEHIMH C(HOPMHUPOBAHBI Ha
CPEIHEM YpPOBHE, HO CTYJIEHT OTBEYAET HA BCE JOIOJIHUTEIIbHBIC
BOIIPOCBI.

Teopernueckoe conepkaHue QUCLMILIMHBI OCBOCHO ITOJIHOCTBIO,
6e3 npobenoB. CTyIeHT JEMOHCTPUPYET MOJIHOE COOTBETCTBHE
3HaHUM, YMEHUM U HABBIKOB IOKA3aTeNIIM U KPUTEPUSIM OLICHU-
BaHUS MHJMKATOpa JOCTHXKEHMs KOMIIETEHIMM Ha (opMmupye-
MOM JUCHMIUIMHON ypoBHE. OnepupyeT NpruOOpEeTEeHHbIMU 3Ha-
HUSIMH, YMEHUSIMU U HaBbIKAMM; €r0 OTBET IPEICTABIIAET Ipa-
MOTHO€ M3JI0KEHHE y4eOHOro marepuasa IO CyILECTBY; OTCYT-
CTBYIOT CYILECTBEHHbIE HETOYHOCTU B (DOPMYIMPOBAHUU MOHS-
TUW; NPABWIBHO IPUMEHEHBI TEOPETUYECKUE ITOJOKEHHUS, MO~
TBEpXKICHHBIE IpuMepamu. Ha 1Ba TeopeTHUecKuX BOIpoOca
CTYJIEHT J1ajl IOJIHBIE OTBETHI, HA TPETUH - IIPU HABOJALIUX BO-
npocax mnpemnonasareid. IIpu oTrBere Ha JONOIHUTENBHBIE BO-
IIPOCHI JOIYCKAET HETOYHOCTH.

OneHnka «yA0BJICTBOPH-
TeJbHO»

- MHaukaTtopbl MOCTHIXKEHHS KOMIIETEHIIMH c()OpMHpOBaHBI Ha
0a30BOM ypOBHE U CTYJEHT OTBEYAET Ha BCE JOIOJIHUTEIbHbIE
BOIIPOCHI;

- MHJUKATOPbl JOCTUKEHHSI KOMIIETEHUMU C(HOPMHUPOBAHBI Ha
CPEHEM YPOBHE C HAJIMYMEM HETOYHOCTEH M 3aTPYIOHSETCS OT-
BETUTH Ha JIONOJIHUTEIbHBIE BOIIPOCHI.

Teopernueckoe copepkaHue JUCLUILUIMHBI OCBOEHO YacTHYHO,
HO MpoOJeMbl HE HOCAT MPUHIUNHAIBHOTO XapakTepa. CTyaeHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBME 3HAHUM, YMEHMM U
HAaBBIKOB TOKa3aTesiM U KPUTEPUSM OLEHUBAHUS HHIMKATOpPA
JOCTUKEHHSI KOMIIETCHIIMM Ha (OPMUPYEMOM JTUCIUTUTMHON
YpOBHE: IOMYCKAIOTCS 3HAUNUTENIbHbIE OMIMOKU, MPOSIBISETCS OT-
CYTCTBHUE 3HaHMM IO psIy BOIIPOCOB. 3aTPyIHSAETCSA OTBEYATh HA
JIOTIOJTHUTEJIbHBIE BOMPOCHI.

OI.ICHKE[ «HEYIAO0BJIETBO-
PUTECJIBbHO»

NuaukaTopbl MOCTHXKEHUS KOMIETEHIMH C()OpPMHpPOBAHBI Ha
ypOBHE HHXe 0a30BOro M CTYACHT 3aTPYAHSIETCS OTBETUTH Ha
JOTIOJIHUTEIILHBIE BOIIPOCHI.

Teopernueckoe conepkaHuE€ AMCHUIUIMHBI OCBOCHO YaCTHUYHO.
CTyneHT JEMOHCTPUPYET SIBHYI0 HEAOCTATOYHOCTH WIIN IIOJHOE
OTCYTCTBHE 3HAHWW, YMEHHUW M HABBIKOB Ha 33JaHHOM YpPOBHE
c(OPMHPOBAHHOCTU MHIUKATOPA JOCTHIKEHHUS] KOMIETEHIUH .




3. TunoBble KOHTPOJIbHBbIE 32IaHNUSI U MHbIE MaTEePHUAJIbI, He00X0AMMBbIe /1151
OLICHKU 3HAHUI, YMEHH, HABBIKOB, XapaKTEePU3YIOUIMX ITANbI PopMuUpo-
BAHUA KOMIIETEHUIMH

Kon Oranbl GOPMUPOBAHHS KOM- TumnoBsie 3a1aHUs
Kommerenmum, METCHIINH (OlLIEHOYHBIE CPEJICTBA)
WHJMKaTOpa
OIIK-1 (OIIK- | Oran 1. ®opmupoBaHHE TEO- | - TUCKYCCHUS: BOIPOCHI JJIsi 00CYKIACHUS
1.2, OIIK-1.3) peTudecKoi 6a3bl 3HaHUN (MeToMuecKre peKOMEHIAIAH JIJIst

MPOBEACHUS TPAKTUYECKUX 3aHITHI)
Ortan 2. ®opMUpoBaHUE yMe- | - HAMCAHKE OTYETA 10 JTAOOPATOPHBIM
HUH (pelieHue 3a1a4u 1no o0- | paboram

pasity)
Oran 3. ®dopMupoBaHUEe | - KOHTPOJIbHAS paboTa: nepedeHb BO-
HABBIKOB IMPAKTHUYECKOTO HC- | IIPOCOB 10 BapuaHTaM (METOIUYCCKIE
NOJIb30BaHUs 3HAHUU U yme- | pekomenaaiuu mo CPC)

HUU
Oran 4. [IpoBepka yCcBOGHHO- | - 3all[UTa KOHTPOJIHHOU PabOThHI
ro Marepuana - BOMIPOCHI K 3a4eTy C OLEHKOMU (TIpH-

JoxxeHue 1)

MeToauueckue mMaTepualbl, onipeacjasaomue npoucaypbsl OHCHUBaAaHUA 3HaHI/II71,
yMeHI/Iﬁ H HABbIKOB

3aver C OLIEHKOH

[IpoBoauTCS B 3a/laHHBIA CPOK, COrIacHO rpaduKy ydeOHOro mpoiiecca. 3a4eT
C OIIEHKOM MPOXOJUT B opMe cobeceIoBaHMsI 110 OuiieTaM, B KOTOPhIE BKIIFOYAIOTCS
TeOpeTHUYECKHE BOMPOCHL. [Ipu BBICTaBIEHUH OLICHOK YUYHMTBIBACTCS YPOBEHb MPHOO-
PETEHHBIX KOMIIETEHIIMI CTyAeHTAa. AyJAUTOpPHOE BpEMs, OTBEJICHHOE CTYACHTY, Ha
MOArOTOBKY — 30 MUH.

KonTpoabHas padora

DTO BHEAyJUTOPHBIN BHJI CAMOCTOSATEIbHON paboThl CTy1eHTOB. KOoHTpoIbHAS
paboTa BKJIIOYAET B ceOs 3a7auM, OXBATHIBAIOIINX M3ydaeMble pa3zaenbl puznku. Pa-
00Ta BBITIOTHIETCS 110 BapUaHTaM, COTJIACHO TOcieHen mudpe mudpa u caaeTcs Ha
IIPOBEPKY.

[Tocne mpoBepku KOHTpOJIbHAsE paboTa BO3BpallaeTcs CTYACHTaM JJsl MOAro-
TOBKH €€ 3allHTE.

3aiuTa KOHTPOJIbHOM paboThl MPOBOAUTCS HA HK3aMEHALIMOHHON CECCUU U SB-
JSI€TCS OCHOBAHUEM JUISl IOITyCKa CTYJIEHTA K 3a4eTy C¢ oueHkoil. IIpu 3ammre KoH-
TPOJILHOM PabOThl CTYJAEHTHI JOKHBI OTBETUTh HAa TEOPETHUECKHE BOIPOCHI MO Te-
MaTUKe KOHTPOJIbHOU pabOThI.

TemaTuka KOHTPOJIBHOU PabOTHI
1. XuMuueckasi TepMOAMHAMUKA
2.2HepreTuka XUMUYECKHUX MTPOLIECCOB
3. XuMuueckasi KHHETHUKA
4. XuMHU4uecKoe paBHOBECHE
S.PactBOpBI, ruiponus coieil. XKecTkocTs BOABI.
6.TepMOIMHAMHKA DJIEKTPOXUMHUYECKUX MPOLECCOB
7.2neKkTponu3
8.Koppo3swus u 3ammura MeTamwioB



Auckyccust

[Ipu npoBeaeHUH JUCKYCCUM CTYAEHTaM Ui 0OCYXIEHHUS IMPEAararoTcs Bo-
IPOCHI IO TEME, OTBEJICHHOW Ha MPaKTUYECKOE WK JJAOOpaTOpHOE 3aHATHE (coriac-
HO paboueil mporpamme ydeOHOW aucuuiuivHbl). [Ipy oTBeTe Ha BONpPOC CTYAEHT
JOJDKEH PacKpbITh TEMY, YKa3aTh Pa3MEPHOCTH UCMOIb3YyEMbIX (PU3NYECKUX BEITNUHH
U UX CMBICIL.

JlabopatopHasi paGora

[IpoBenenue 1abopaTOpHBIX pabOT MO3BONSIET CTYACHTAM YIIIyOUTb M 3aKpe-
[IUTh TEOPETUUECKUE 3HAHUSA, Pa3BUTUS HABBIKOB CAMOCTOSATEIBLHOIO SKCIIEPUMEHTH-
poBaHus. BKilrouaeT moAroToBKY HEOOXOAUMBIX UIsl ONbITAa (PKCIIEpUMEHTa) NpUOo-
poB, 000py/IOBaHUs, COCTABICHUE CXEMbI-TUIaHA OIbITAa, €ro MPOBEJACHUE U OIuCa-
HUE.



Hpunoxenne 1
Bomnpocsl Kk 3a4eTy ¢ OLEHKOM

Bonpocs aj1s1 npoBepku ypoBHsi 00yueHHOCTH « 3 HATD»

1. OcHoOBHbIC LI€NIN U 3a7a4M Kypca XUMUU. MeCTO XUMUU B PsAly €CTECTBEH-
HO - HAYYHBIX TUCIHIUIMH U €€ CBSA3h C IPYTUMU HayKaMH. 3HAYCHUE XUMUH B POp-
MHPOBAHUHU HAYYHOTO MUPOBO33peHUs. CTPYKTYPHBIM, TEPMOJIUHAMUYECKHUI U KHHE-
TAYECKUU MOAXO/IbI, UX CYIIHOCTb U OTJIMYHE.

2. KBaHTOBO-MexaHU4ecKas Mojielib aToMa. KBaHTOBbIe yncia. ATOMHBIE Op-
outanu. [Mpunmun [aynu. SnexTpoHHbie HOPMYITBI STIEMEHTOB.

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

4. Tlpunnun nHauMmenbinedt sHepruu. [lpaBuno ['ynna. Pacnipenenenue siek-
TPOHOB TI0 PHEPTETUUECKUM YPOBHSM U MOTYPOBHSIM.

5. MoHu3anuoHHBIA MOTEHIMAN, CPOJCTBO K AJIEKTPOHY. IDJIEKTPOOTPUIIA-
TEIBHOCTh. OKUCINUTEIbHO-BOCCTAHOBUTEBHBIE CBOMCTBA DJIEMEHTOB.

6. Ilepmommueckas cucrema snemeHToB [[.M.MenneneeBa. E€ ctpykrypa (me-
puoa-rpynna-noarpynmna). Kakue BakHeniie XuMA4eCKUE CBOMCTBA BEIIECTB MOX-
HO IIPOTHO3UPOBATH MO NMEPUOINIECKON CHUCTEME?

7. Ilepuommueckas cucrema anemeHToB /.M. MeHneneeBa - BaXKHEHIINI WH-
CTPYMEHT NOHUMaHHUs IPUPOJIbI BelecTBa. [leproinueckuii 3aK0H.

8. OcHOBHBIE THUIIBI U XaPAKTEPUCTUKN XUMHUUECKOU CBSI3H.

9. OO6pazoBaHue KOBaJIEHTHOU CBs3U. CBOMCTBAa KOBAJICHTHON CBSI3U. DHEPIHs
CBS3U.

10. TTonsipHOCTH MOJIEKYJI, JUTIOJIbHBI MOMEHT.

11. MonHas cBs3b. Criocod 006pa3oBaHusi MOHHOW CBsi3u. OTIUYKMEe HOHHOM CBS-
3U OT KOBAJICHTHOM.

12. Cubl MeXMOJIEKYJIIPHOTO B3auMoIecTBHs. BomopoaHas CBs3b.

13. AMopdHBIE M KpUCTATMYECKHE COCTOsHUSA BemiecTB. Kpucramiel. Kpu-
CTAJUIMYECKNE PELIETKH.

14. Kpuctrainudyeckoe U aMop(pHOE COCTOSIHUE BelecTBa. THUIbI KpUCTAILIINYe-
CKHMX pEeleTOK. 3aBUCUMOCTh CBOWCTB BEILECTB OT XapaKTepa CBSA3EH MEXKIy 4acTH-
aMH B KpUCTAJIJIAX.

15. ATOMHBIE W MOJNEKYJISIPHBIII YPOBHHM CTPOCHHS BEILECTBA; UX KOJIUYe-
CTBEHHbBIEC XapaAKTEPUCTUKH.

16. JlaiiTe 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€ coctaBHbie 35eMeHThl. CTPyKTYp-
HBIN, TEPMOJMHAMUYCCKUN U KUHETUYECKUM MOIXOJIbI /111 OTTMCAHUSI TTIOBEICHUS BE-
IIECTB B PEAKIIMU U UX CBOMCTB (OCHOBHBIC TOHSTHUSI, KOJTUYECTBCHHBIC XapaKTEPH-
CTUKH, MPAKTUYECKOE UCTIOIb30BAHUE).

18. IlepBbIii 1 BTOPOI 3aKOHBI TEPMOJUHAMUKH. TepMOIUHAMUYECKHUI MOTCH-
UL



19. O01ue 3aKOHOMEPHOCTU MPOTEKAHUS peakuid. XUMHUUYecKasi TEPMOIUHA-
Muka. Tepmoxumust. TermoBoit addexT peakiuu. DHTanbnus. 3akoH ['ecca.

20.3akonsl ['ecca. TepMOXUMUYECKUE PACUETHI.

21. DHTanbpnus 00pa3oBaHUS XUMUUYECKUX COEAMHEHUH. TemioTa XuMu4eckoro
poI1iecca.

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 HAMPABICHUEM XUMUYECKOW PEaKIIH.

25. XuMHuueckas KMHETUKA. 3aKOH JEUCTBYIOIINX Macc JUIsi TOMOT€HHOM U Te-
TEpPOreHHON peakuuu. TemmepaTypHblii KO3 ULIIMEHT. DHEprusl aKkTUBAIUU U €€
pacyer.

26. CKOpOCTh XMMHUECKUX peakiuil. BausHue pa3nuyHbix (HakTOpoB Ha CKO-
POCTb peakuy (KOHLUEHTPALUU, TEMIIEPATYPhl, IUIOIIA 11 TOBEPXHOCTH U Ip.).

27. Xumunueckoe paBHoBecue. [Ipuninun Jle-lllarense. BnusHue Ha xumuue-
CKO€ PaBHOBECHE XMMHUYECKUX PEAKIUi JaBJIECHUSA, KOHLIEHTPALUU U TEMIEPATYPBHI.
KoHcraHTa paBHOBECHS.

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

29. Jlucconmanus Boabl. BomopoaHsiii moka3areas. IoHHOE IpOn3BEACHUE BO-
b,

30. OnexTponutudeckas aucconuanusi. Cremenp auccormarnuu. KoHcraHTa
JACCOLAALINH.

Bomnpocs! Ajis1 npoBepkH ypoBH# o0yueHHOcTH «YMETD»

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 TCPMOIUHAMUYICCKUX (QYHKITHH.

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

36. [Tpunmun Jle-Illarense. Ero ynuBepcanbHOCTh. IIpumepbl 00paTHMbIX
MPOIIECCOB (PACTBOPUMOCTD, IEKTPOXUMHUYECKHUE MPOIIECChl) U YCIOBUS UX CMEIe-
uus. Koncranrta paBHoBecus. E€ ¢puznueckuii cMbIC.

37.3akoH Payns. Ero cyTh 1 mpakTuueckoe 3HaYEHHeE.

38. lucconmanus Boabl. BomopoaHelii mokaszarenb. IoHHOE TpOou3BeICHHE BO-
b1

39. Dnextponutuyeckas auccormanus. CreneHb aucconuanuu. KoHcTaHTa
JIMCCOLUALINY.



40. Iucconmanus Boabl. Bonopoansiii nmokaszarens PH u ero BausiHue Ha X0
npoueccoB. KucioTHele 10K IH.

41. CoctaB npupoaHbix BoA. JKecTKocTh BOAbI (BpeMEHHass U IOCTOSHHAs).
CriocoObl CHUKEHUS AKECTKOCTH BOJBI.

42. I'maponus. KoHcTaHTa U cTeneHb THAPOIN3a.

43.BemectBo B pacTBope. Boja xak cpea M Kak copeareHT. DJIEKTPOJIMTHI.
VYcnoBus HEOOPaTUMOCTH HOHOOOMEHHBIX PEAKIIHIA.

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

45. NUnxenepHas xuMus. OxapakTepU3ylTe BaKHEWIIUME TEMbl 3TOro OJIOKA.
Kakue TeMbl Hanbosnee MpuMEHUMBI B Ballieit mpodeccun?

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

47. BaxkHeillllne KOHCTPYKIMOHHbIE MaTepuaibl (METaibl, CIUIaBbl, MOJIHME-
pel). Kak ymyumuth CBOMCTBa cIjlaBa M IJIACTMACCHI (TBEPAOCTh, XKapOCTOUKOCTH,
KOPPO3HOHHYIO YCTOMYHUBOCTB ).

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. BaxkHelnas KOIMYECTBEHHAs] XapaKTEPUCTUKA
npouecca. E€ ¢puznueckuii cMbICT U PAKTUYECKOE PUMEHEHHE.

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

51. DnexkTpoXUMHUYECKHE MPOLECChl. TepMOIMHAMHKA AIEKTPOXUMHUYECKUX
npoieccoB. OCHOBHBIE YCIOBHS TPOTEKAHUS JIEKTPOXUMHUYECKUX MPOLECCOB.

52. Teopust ranpBaHUYECKUX DJIEMEHTOB. DHU3UYECKHUI CMBICT 3JIEKTPOIHOTO
noreHuuana. Ero cBs3b ¢ 1300apHBIM MOTEHLIUATIOM.

53. MexaHu3M BO3HMKHOBEHHS 3JIEKTPUUECKOrO TOKA B rajibBaHUYECKOM 3JIe-
MEHTE. DJIEKTPOIHbIE MOTEHIHANbI. Ta0dauia craHapTHRIX MOTEHIIUAJIOB.

54. Y cTpoicTBO TaqbBaHMUECKOTO deMeHTa. Pacuer 31eKTpoABMKYIIEH CHIIbI
raJbBaHUYECKOI0 3JeMeHTa. Y paBHeHue HepHcTta. Turbsl akkyMyJisITOpOB.

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

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

57.Koppozust metamioB. Knaccudukainus koppo3noHHBIX MpoiieccoB. [los-
puzanusi. Crioco6 3auuThl OT Koppo3uu. Kopposus ¢ KUCIOpoaHOM, BOAOPOIHOM Je-
MOJIIpU3ALIAEH.

58. DnexTpoxumMHuueckasi Koppos3usi, €€ CTPyKTypHOE, TEPMOJAMHAMUYECKOE U
KMHETHYECKOE OMUCaHue. 3alluTa METalIoB OT Koppo3uu. Jlenonspusanusi.

59. Mcnionp3oBaHue 3JIEKTPOXUMHUUECKHUX MTPOLECCOB B MHKEHEPHOU MPaKTHKE:
XUT, 3ammra METaUI0B OT KOPPO3HH, JJIEKTPOIIN3 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 «BJIAJIETD»

61. Beigenure BajeHTHBIE OpOUTANI ATOMOB aTFOMUHMUS, KPEMHUS, BAaHAMS.

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. IloueMy npu U3MEHEHUU JABJICHHS CMEIIAETCS] PABHOBECHE CHCTEMBbI
AHCI(T) + O2(T) < 2H,0(1) + 2Cly(T)
U HE CMeIIaeTcsi paBHOBecHe cucTeMbl Ha(T) + Jo(T) < 2HJ(T)?
Hanmummre Beipaxxenue 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 METHOMAarHueBOro rajibBaHuve-
CKOTI'0 JIEMEHTA U 3JIEKTPOIHBIE IpoLecchl BO BHyTpeHHel nenu. Onpenenure S/C.
CocTaBbTe cxeMy TOKOOOpa3yIoIel peakiliu.

67. PactBop comepsxut nonsl Fe?*, Bi**, Pb?* B omuHakoBol KOHIEHTpayu. B
KAKOM MOCIeA0BATEIbHOCTH OYAYT pa3psKaThCs 3TU MOHBI ITPU SJIEKTPOJIU3E pac-
TBOpa?

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

69. K 1 M3 xecTkoii Boasl mpubasunm 132,5 T kapOonara Hatpus. Ha ckonbko
MUJUITUTPaMM - 3KBUBAJIEHTOB TOHU3UJIACH )KECTKOCTh?

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

71. Kakue nponeccel MpoOUCXOAAT Ha AaHOJE M KaTOJ€E MPH AIIEKTPOIU3E pac-
tBOpa FeCl,, eciu anekTpoIb:

a) YrOJIbHBIE;

0) kese3HbIe?

72. PaccunTtaiite 9JIC u usmenenue n300apHO-U30TEPMUIECKOTO MOTEHIIMAIA
peaKkiMu, eclIi KOHUEHTPALMX HOHOB IIMHKA U cBHUHIIA paBHbI 0,01 MOJB/1.

73. IToueMy Heb3s1 CKPEIUIATh JKEJIC3HbIE TUIACTUHBI MEXIY CO00M METHBIMU
BUHTAMH, & MEJIHbIE — 5KkeJie3HbIMU? COCTABBTE 3JIEKTPOHHBIE YpaBHEHHUS MPOIIECCOB,
KOTOpbIE OYAyT MPOTEKATh PHU HEMPABUIILHON COOPKE KOHCTPYKIIUH.

74. Kakue BeniecTBa U B KAKOM KOJIMYECTBE BBIACIAIOTCS HA YTOJIbHBIX DJIEK-
TpoJlax mpu 3ekTpoiuse pactBopa KBr B Teuenue 14. 35mun npu cune Toka 15A.

75. JIBe xKene3Hple NIaCTUHKYU, YACTUYHO MOKPBITHIE, OJIHA OJIOBOM, Apyras -
MeZbI0, HAXOIATCS BO BIIAXKHOM Bo3ayxe. Ha kakoil U3 3TuX MIaCTMHOK ObIcTpee 00-
pasyercs p:kaBunHa? [Touemy? OTBET NOATBEPAUTE COCTABICHUEM BJIEKTPOHHBIX
YPaBHEHUH aHOJIHOTO ¥ KaTOAHOTO MPOLECCOB KOPPO3UHU ITUX ITACTUHOK.

76. Kak Bnusiet pH cpenibl Ha CKOPOCTh KOPpO3uu keje3a v anmomunus? To-
yemy? CocTaBbTE IEKTPOHHBIE YPABHEHHS aHOJHOI'O M KaTOIHOT'O ITPOLIECCOB KOP-
PO3HH 3TUX METAJJIOB B PA3HBIX CpeAax.



77. Ilpennoxxute KaTo{HOE MOKPBITUE JJIs 3aIIUTHI MEAU OT aTMOChEepHOU
Koppo3uu. COoCTaBbTE FJIEKTPOHHBIE YPABHEHHS KATOJHOTO U @aHOJJHOTO MPOLIECCOB B
CJIy4ae HapylIeHUs CIUIOITHOCTH HOKPBITHS.

78. Ilpennoxure aHOHOE MOKPBITHE JJIS 3aIIUTHI IUHKA OT Koppo3uu. Co-
CTaBbTE JICKTPOHHBIE YPABHEHUSI KATOJHOTO M aHOJIHOTO MPOLIECCOB B KUCIIOW Cpele
B CIIy4ae HapYILICHUS CIUIOIIHOCTH MOKPBITHUA.

79. OOBSCHUTE C TOYKU 3PEHUS DJIEKTPOXUMHUUECKON KOppo3uH (00pazoBaHUs
MUKpOTajbBaHOMNap) ABJICHUE 00CCIIMHKOBAHUS JTATyHU (CIUJIaB MEJIU U LIMHKA).

80. B pagronprOopocTpoeHHH HEPEIKO UCTIONB3YIOT KOHTakThl Al-Au. C ka-
KOH JeNoJIsIpu3alHel MPOTeKaeT KOPPO3Hsl TAKOrO KOHTaKTa B KUCIbIX cpenax? Co-
CTaBbTE DJICKTPOHHBIE YPABHEHUS ITPOLIECCOB.

81. Ilo 3amaHHBIM KOOpAMHATaM (HOMEp NEPHOJA, HOMEpP TPYIIbI) HalauTe
aneMeHThl B [leprnoanyeckoit cucreme:

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

Ykaxurte, TMaMarHUTHBIMU WJTU TTapaMarHUTHBIMU OYTyT HEUTpaJIbHbIE ATOMBI
YKa3aHHBIX 2JIEMEHTOB.

82. UeM oTiM9aeTcst MOCIE0BATEIILHOCTD 3aII0JTHEHHS AJIEKTpoHamMu 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 SHEPTHS
noHm3zarmu? Cruenante BBEIBOJ O XUMUYECKHUX CBOMCTBAaX UX aTOMOB.

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

85. Ykaxure Tl XUMU4eckoit cBs3u B Motiekysiax Nz, NaCl, HF. I[Tpusenure
CXEMBbI NTEPEKPHIBAHUS UX DJEKTPOHHBIX 00JIaKOB.

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

87. Kak u3meHseTcst 3HEPTUsl CBA3U IIPU NEPEXO/IE OT KOBAIICHTHOM CBSI3H K
BOJIOPOJIHOM, OT BOJOPOJHOM CBSI3U K IPYTUM BHJAM MEXMOJIEKYJIIPHOTO B3aUMO-
JIEUCTBUS.

88. Vkaxute, U3MEHSAETCS JIU SHTPOMHS HU30JIUPOBAHHON CHCTEMBI, B KOTOPOM
mpoTekaroT oopaTuMele (a3oBbIe IEPEXOIbI;

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) + 2S0x(T); AGPgs = - 483 k]Ix

r) Ha(r) +2C(x) Na(r) =2HCN(x); AG95 = + 252 x]Ix
ONPEEIINTE HANPABICHUE UX IPEUMYILIECTBEHHOTO CaAMOIIPOU3BOJIBHOIO MPOTEKAHNUS
B 3aKPBITOM CUCTEME



