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1. IlepedyeHb MJIAHUPYEMBIX Pe3YJbTATOB 00y4YeHUs MO UCHUIIMHE (MOIYJIIO0),
COOTHECEHHBIX C IJIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOEHMS
00pa3oBaTeIbHOI MPOrPaMMBbI

1.1.11esm v 3axa4n AUCHUILJINHBI

[lenbto OocBOCHUS y4eOHOW MUCHUIUIMHBI «XUMHS» SBIsSeTCS (HOPMUPOBAHUE Y
0oOy4Jaronuxcsi KOMIIETCHIIMA B COOTBETCTBUU C (heepaIbHBIMUA TOCYAapCTBEHHBIMU
00pa3oBaTEIbHBIMU CTAHIAPTAMU U IPUOOPETEHUE UMU:

- 3HaHWHN (PyHIAMEHTAIBHBIX 3aKOHOB XMMHH, MEXaHU3MOB U YCJIOBHH MPOTEKAHUS
XUMUYECKUX PEAKIIUNA, KAK OCHOBY COBPEMEHHOM TEXHOJIOTUH;

- YMEHUH COCTaBJISITh U aHAIM3UPOBATH XUMUUECKUE YPABHECHUS,

OPUMEHATh (PU3UKO-XUMUYECKAE METONbI JUIsl pEIIeHHWs] 3amad B 00JacTh
B3aMMOCBSI3aHHBIX SIBIEHUA M METOAaxX aHajdu3a MPOU3BOJCTBEHHOTO KOHTPOJIS,
COBPEMCHHBIX MAaTE€pUAJIOB, IPUMEHIEMBIX B CTPOMUTEIIHCTBE IS CO3JaHMsA
TEOPETUYECKOM 0a3bl YCICIIHOTO YCBOCHUS CTYACHTAMHU CIICIIUATBHBIX TUCIUILINH;

- HaBBIKOB CheMa IIOKa3aHUN H3MEPUTEIbHBIX IMPHOOPOB PA3TUYHON TOYHOCTH,
MIPUTOTOBJICHUS. PACTBOPOB TpeOyeMOH KOHIIEHTpAIlMU JJIsS MPOBEJACHUS HMCCIIECIOBaHUM,
aHaJIM3a MOJIyYeHHBIX IPU UCCIICIOBAaHUH TpaUKOB.

1.2. Komnerenuuu ody4aouerocs, popMupyeMbie B pe3yJbTaTe 0CBOCHHSA
AUCUMILIMHBI (MOYJIsA).

Nuaukatop Pe3yabTaThl 0OCBOECHUS Y4eOHOI 1M CUMIIIMHBI

OIIK-1 CriocoOeH periath HH)KEHEPHBIE 337a9d B MPO(PECCHOHAIBHON JACSITEILHOCTH C UCIIOJIb30BAaHUEM
METOJIOB €CTECTBEHHBIX HayK, MAaTEMaTHYECKOTr0 aHAIN3a U MOJICTUPOBAHUS

OIIK-1.2. [Ipumensiet |3naThb:

OCHOBHBIC TOHSTUS M 3aKOHHI |- OCHOBHEIC 3aKOHBI u 3aKOHOMEPHOCTH XUMUH;
€CTeCTBEHHBIX  HAayK  JUIs|- CTpOCHHE BEI[ECTBA Ha COBPEMEHHOM YpOBHE,
pelIeHus MPEIMETHO- | pacueThl KOHIIEHTPAIIUN PACTBOPOB, TIPOU3BEICHUS PACTBOPUMOCTH;
npoUIBHBIX 3a/1a4 - MEXaHU3MBbI U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEaKIIHii, TPeABUIETh
170'¢ PE3YIIbTaTHI,
OTPEAENATh BO3MOXHOCTh YIPABISATh XHUMHUYECKHM TIPOIIECCOM Ha
OCHOBaHUHW JHEPTreTUYCCKHUX OICHOK, TPOBOJUTH PEAKIIUU OBICTPEE W B
HY)KHOM HAmpaBJIeHUH WM TMPU YCIOBHUIX HauOolee MpUEeMIIEMBIX s
MIPOU3BOJICTBEHHBIX MACIITA00B;

YMmeThb:

- HpOBOI[I/ITI) paC‘-ICTBI II0 OCHOBHBIM 3aKOHaM XWUMHU HdJIA pemeHI/m
npohecCHOHANBHBIX 3a]1a4;

- coOmoaTh Mephl MPEJOCTOPOKHOCTH TPH padOTe C XUMHYECKUMU
peakTUBamy,

- HpI/IMerlTB (1)I/I3I/IKO-XI/IMI/I‘~IGCKI/I€ METOABI JIst pGHIGHI/ISI 3a1a4 B
0071aCTH B3aUMOCBSI3aHHBIX SIBICHHII;

Baagern:

- HaBBIKaMU IPOBEJICHUS] XUMHUUECKUX U3MEPEHUIN U PACUETOB,;
- HABBIKaMH pemeHI/m XUMHUYCCKHUX 3aaa4,

- HaBbIKAMU aHAJIN3a XUMHUYECKUX IKCIIEPUMEHTOB.

OIIK-1.3. [Ipumensietr |3naThb:

€CTECTBCHHOHAYYHBIE METOJIBI |- €CTECTBCHHOHAYYHbIC METOJTbI TEOPETUICCKOTO "
TEOPETUYECKOTO 1 |9KCTIEpUMEHTAIBHOTO HCCIeN0BaHUs OOBEKTOB, MPOIECCOB, SIBIICHHIA
AKCITEPUMEHTAITBHOTO -METOJBl  pacyera  KOHIICHTPAIMM  PacTBOPOB,  IPOU3BEICHUS




UCCIICZI0BAHUS
MIPOIIECCOB,

00BEKTOB,
SIBIICHHI,

MNpOBOAUT OKCICPUMCHTHI 110

3aaHHOUN

MCTOJHKC u

aHAJIN3UPYET Pe3yIbTaThl

PacTBOPUMOCTH;
- MepbI IPEIOCTOPOKHOCTU IPU paboTe ¢ XUMHUUECKUMHU PeaKTUBaMU,

YMmeTh:

- HpOBOI[I/ITb pvaeTH II0 OCHOBHBIM 3adaKOHaAM XUMHU IJIA peL[IeHI/ISI
po¢)eCCHOHANIBHBIX 3a]1a4;

- cOOMI0aTh MEphl MPEAOCTOPOKHOCTH TMPHU padoTe C XUMHUYCCKUMU
peaKkTUBaMy,

- HpI/IMeHHTB (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/I€ METOABI JIsL pemeHI/m 3a1a4 B
0071aCTH B3aMMOCBSI3aHHBIX SBICHHMI;

Baagern:

- HaBBIKaMM MPOBEACHUS AKCIEPUMEHTOB IO 3aJaHHOM METOJHMKE U
aHaJIN3a Pe3yJIbTaTOB;

- HaBbIKAMU pPEIICHUs] XUMUYECKHUX 3a]1a4;

- HAaBBIKAMH aHaAJIN3a XUMHUYCCKUX 3KCHepI/IMeHTOB.

2. MecTo TUCHUILIUHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl
VYyeOHass aucuMIUIMHA «XUMUS» OTHOCUTCA K oO0sA3aTenbHOl yactu brioka 1
«Jluctunnuabl (MOYJIN)».

Kon HaumeHnoBaHue qTMCUHMIIMHBI Konsl popmupyembix
JUCIHUTITHHBI KOMIeTEeHIHii, HHINKATOPOB
OcBauBaemasi JUCHUILIIHHA
51.0.08 | Xumus | OIIK-1 (OIK-1.2, OIIK-1.3)
IIpeniecTBy0IIHE TUCIUNIHHBI
OGpa3zoBarenbHas mporpaMma CpeaHero oO0Iero
o0pazoBaHuUs
JMcuMNJIMHBI, 0OCBalBaeMble NapaJLieJIbHO
51.0.11 | duzuxa | OIIK-1 (OIK-1.2, OIIK-1.3)
Iocsenywonye 11 CHMILINHBI
b3.01 Brinonnenue " 3aIIuTa BoiyckHoit | OITK-1 (OITK-1.2, OIIK-1.3)

KBAJTM(PHUKAIIMOHHON paboThI

3. O0beM TUCHUITHHBI (MOAYJIs) B 3aUeTHBIX €IHHUIAX ¢ YKA3aHUEM KOJHYEeCTBa
aKaJleMU4eCKUX YacOB, Bbl/eJIsieMbIX HA KOHTAKTHYIO padoTy 00y4arimuXxcs ¢
npenoaaBartesieM (1Mo BUAAM y4eOHbIX 3aHATHH)
U HA CAMOCTOSITEJIbHYIO pa0doTy 00y4aronmuxcs

3.1. Pacnpenesienue od0beMa ydeOHOM TMCHUIUIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenojaBarejieM U CAMOCTOSITEILHYIO padoTy 00y4aIINXCH

Bua yueOHol paboTsl Bcero gacos no Kypcsr
ydeOHOMY IJIaHy | (ceMecTphl)
1(2)
OO6mast TpyA0€MKOCTh TUCIUTUTHHBIL:
- 4acoB 108 108
- 3aUE€THBIX €qUHUI] 3 3
KonrakTHasi pa6ora o0ydammmxcsi ¢ MpenoaaBaTejieM 54,25 54,25
(Bcero), 4acos
AyaUTOpHBIC 3aHSATHS, BCETO 54,25 54,25
B T.4. JIGKIIUU 18 18
MPAKTHUYECKUE 3aHATHUS 18 18
nmabopaTopHbIE PaOOTHI 18 18




KA 0,25 0,25

KD

B T.4. B MHTEPAKTUBHOU (hopme 4

CaMocTosTeIbHAA MOArOTOBKA K YK3aMeHaM
B MEPHO/I IK3aMEHAMOHHOM ceccuM (KOHTPOJIb)

CamocrosiTejibHasi paboTa 53,75 53,75

B TOM YHMCJIC Ha BBIIIOJIHCHHUC!

KOHTPOJIBHON pabOThI

pacueTHO-rpaduueckoit paboThI

pedepara

KYpCOBO# pabOTHI

KYpPCOBOTO MPOEKTa

Buibl IpoMEKyTOYHOTO KOHTPOJISI 3a0 3a0

Texyuuii KOHTPOJIb (BUA, KOJIHUYECTBO)

4. Cogepxanue TUCHUIUINHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE M0 TeMaM
(pa3aesiam) ¢ yka3aHueM OTBeJIC€HHOI0 HA HUX KOJMYEeCTBA aKAAeMHUYeCKUX
YacoB M BUAOB YUeOHBIX 3aHATHI

4.1.TeMbl U KpaTKoOe CO/Iep:KaHue Kypca

Paznen «Crpoenne Bemecrsa». Tema 1.1 Beenenue.

OcCHOBHBIE LIENU U 3aJ1a4d Kypca. XUMUs KakK IPEeIMeET ecrecTBo3HaHus. [Ipenmer
XUMHUU U €€ CBS3b C JPYTMMHU HayKaMd. JHAY€HHE XUMHUH B (OPMHPOBAHUU HAYYHOTO
MHUPOBO33pPEHUS B U3yUYEHUH MPUPOABI U PA3BUTHUH TEXHUKUA. XUMU3ALMS MPOU3BOICTBA U
CEJIbCKOT0 XO35MCTBA. XUMHUS U OXpaHa OKPYKAIOIIEH CPEIBL.

Tema 1.2.CTpoeHne aToMa U CHCTEMATHKA XUMHYECKHUX 3JIEMEHTOB
KBaHTOBO - MexaHu4eckas Mojiesib aroMa. KBaHTOBBIC YKciia. ATOMHBIC OpOUTAIIH.
[Mpunnun [laymu. [IpaBuia W MOpsIOK 3amoJIHEHUS] aTOMHBIX opoutanei. CrtpoeHue
MHOT'O3JIEKTPOHHBIX ATOMOB.
ITepuonnueckas cucrema osiaemeHtoB J[.M. MenneneeBa. M3MmeHeHue CBOWCTB
XUMHYECKUX DJIEMEHTOB U MX COeMHEHUM. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA
3JEMEHTOB. 3HaUeHHE nepuoinueckoro 3akoHa /[.M. Menaeneena.

Tema 1.3. Xumuueckasi CBI3b
OCHOBHBIE TUIIBI U XAPAKTEPUCTUKU XUMHUYECKON CBs3U. KOBaJieHTHAass U MOHHAs
CBsI3b. MeToJi BaJCHTHBIX CBSI3€H, TOHSATHE O METOJIE MOJICKYJISIPHBIX OpOUTaseH.
CtpoeHue U CBOMCTBA MPOCTEUIINX MOJIEKYI.

Tema 1.4. Tunbl B3auMoaeiicTBUs MoJIeKyJ1. KoMILIeKcHbIe cOeAMHEHHU S

OcHOBHbIE  BUJIBI  B3aUMOJACUCTBUS  MOJEKYyJd. Cuiabl  MEXKMOJEKYISPHOTO
B3anMoAercTBUA. BonopoaHas cBs3b. JJOHOPHO-aKUENTOPHOE B3aWUMOJECHCTBUE MOJIEKYIL.
Kowmmnekcubie coequHeHusi. KoMrekcbl, KOMITIEKCOOOpa3oBaTenu, JUTaH/bl, 3apsia |
KOOPJIWHAIIMOHHOE YHUCJIO KOMIUIEKCOB. THIIBI KOMIUIEKCHBIX coeauHeHuu. [lonstne o
TEOPHUSIX KOMIUIEKCHBIX COCIMHEHUM.



Tema 1.5 XuMus BemecTBa B KOHAEHCHUPOBAHHOM COCTOSTHUU
ArperaTHOe COCTOSIHUE BEIIECTBA. XMUMHUECKOE CTPOCHHUE TBEPOTO Tena. AMopdHoe
U KPUCTANIMYECKOE COCTOssHUE BemlecTBa. Kpucramnel. KpucTamimyeckue pelieTKu.
XUMHYECKasl CBA3b B TBEPJABIX Tellax. MeTajuiMyeckasi CBsI3b M METaJJIbl, XMMHUYECKasl
CBSI3b B MOJYIIPOBOJIHUKAX U IUAJIEKTPUKaX. PeanbHble KPUCTAILIIBI.

Tema 1.6 XumMus MeTa/JIOB
3aBUCUMOCTh CBOMCTB METAJUIOB OT MX MOJIOKEHUA B nepuogudeckon cucrteme J[.1.
MenneneeBa. HHTepMeTaluiMueckue COCOWHEHUS M TBEPAbIE PACTBOPHI METAJIIOB.
OcCHOBHBIE METOJIbI MOTYYEHU METAIIOB. DU3UKO-XUMUYECKUE MPOLECCHI IPU CBapKe U
naiike MetasuioB, d - anemenTsl IV - VII rpynn. Xumus 31emMeHTOB ceMeicTBa xemnes3a, ux
XUMUYECKUE COCUHEHUSI. XUMHUS IUIATUHOBBIX METAILIOB. XUMHS METAJJIOB TMOJTPYIII
MEJI1 U IIMHKA.

Tema 1.7 Xumusi moJ1ynpoBoIHUKOB
CBepxnpoBOJAIINE MAaTEPUANIBl. JJIEMEHTHBIE MOIYNPOBOAHUKHU. [loIympoBOIHUKOBBIE
coenuHenus. DU3NKO-XUMHUECKUE CIIOCOOBI 00paOOTKH MOJIYITPOBOTHUKOB.

2.Paznen «OQ0mme 3aKOHOMEPHOCTH XUMHUYECKHX MPOLECCOB»

Tema 2.1. JHepreTuka XMuMHYECKHUX NMPOLECCOB. XMMUYECKOEe PABHOBECHE.

OHepretnueckue 3(PQPeKTbl XUMHUYECKMX peakuuid. BHyTpeHHsss »Heprus wu
sHTanbnus. Tepmoxumus. 3akoHbl I'ecca. OHTanbnus o0O0pa3oBaHUA XUMHUYECKUX
COEIMHEHHI. DHTPOIUA U €€ U3MEHEHUE MPU XUMUYECKUX Tpoleccax. DHeprusi ['mbodca u
sHepruss ['enpmMrospma M €€ WM3MEHEHME NP XUMHUYECKHX Ipoleccax. Y CIOBHUsA
CaMOITPOM3BOJIBHOTO  paBHOBecHs. KoOHCTaHTa paBHOBECMSI H €€  CBA3b C
TepMoauHaMuueckuMu pyHkuusmu. [lpunnun Jle — [laTense

Tema 2.2. PapHoBecHe B reTepOreHHbIX CHCTEMAaX

XHUMUYECKOE PaBHOBECHME B TE€TEpOreHHbIX cucTteMax. da3oBoe paBHOBECHME U
npaBuio (a3. OU3MKO-XUMHUECKUI aHAIIU3 JIBYXKOMITIOHEHTHBIX cucTeM. Pacnpenenenue
TPETHET0 KOMIIOHEHTA MEXKIY ABYMSI HECMEIIMBAIOMIMMUCA KUIKOCTSIMHU. ODKCTPaKIIHS.
Copo6uus. [ToBepxHOCTHBIE BemecTBa. AncopOiusi. AACOPOIIMOHHOE paBHOBECHE.

['eTeporeHHbie aucHepcHbIE CUCTEMBbl. KOIOUIHBIE CUCTEMBI U MX TMOJY4YEHUE.
CtpoeHue KOJUIOMJHBIX 4YacTHll. ATrperatvBHAasi U KUHETHYECKAas YCTOWYUBOCTH CHUCTEM.
Koarymsamnusa. Omynecuu. Cycnensuu

Tema 2.3. XuMu4eckasi KHHETHKA
CKOpOCTh XMMHMYECKOW PEaKUUHM U €€ 3aBUCUMOCTh OT KOHIICHTpaUWU W
temneparypbl. KoHcTanTa ckopocTu peakiuu. ['omoreHHblid katanui. LlenHbie peakuum.
®u3nyecKkue METObl YCKOPEHUS XHUMHYEeCKHX peakiui. CKOpoCTh TIeTepOreHHBIX
XMMHUYECKUX peakiuil. [ eTeporeHHbIn KaTanns

3.Pa3znen «PactBopbp». Tema 3.1 PacTBopbI
Tumel pacTBOpPOB, CMOCOOBI BBIPAKCHHUS KOHIICHTPAIIMHM PACTBOPOB. 3aKOHBI
HJICaTIbHBIX PACTBOPOB. PacTBOPHI HEAJIEKTPOJHUTOB U BJIEKTPOJMUTOB. BOJHBIE pacTBOPHI
a1eKTpoauTOB. CUIIbHBIC U clla0ble 2JIEKTPOJUTHI. CBOMCTBA PACTBOPOB AJIEKTPOIUTOB.
AKTHBHOCTb. DJICKTPOJIMTUYECKAs IUCCOIMALMSA BOJbl. BOMOpOAHBIN MOKa3aTeb
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cpennl. MoHHble peakiuu B pacTBopax. IIpousBeneHue pactBOpuMOCTH. bydepHbie
pactBopsbl. ['maponus conen. Juccounannsi KOMIUIEKCHBIX COEAUHEHUN. Teopust KUCIOT U
OCHOBAaHUU

Tema 3.2 CBoiicTBa pacTBOpOB.

PactBopumocTs, OydepHbie pacTBOpbl. PaBHOBecHMe B T€TEpOT€HHBIX CHCTEMaXx.
da3oBoe paBHOBecue U moHsATHE (a3. Ikcrpakmusa. Copomus. [loBepXHOCTHBIE BelIecTBa.
AncopOrus. AncopOmmoHHOE paBHOBecHE. ['€TEpOTreHHBIC TUCIIEPCHBIE CHCTEMBI.
Komnonansie cucteMsl U ux nojyueHue. CTpoeHHe KOJUIOUAHBIX YacTull. ATperaTuBHas U
KUHETHYecKasi ycToMunBOCTh cucteM. Koarymsnus. Omynbcun. CyCrieH3uu.

Tema 3.3 XumMus BoOAbI

Crtpoenrie MOJIEKyJ M CBOMCTBa Bojbl. /[marpamma coctosiHust Boawl. J[narpamma
IUTABKOCTH CHCTEM THIIA BOJA - COJb. KpHcTammm3alus BOABI M BOJHBIX PacTBOPOB B
Pa3IMYHBIX YCIOBHUAX. XUMHUCCKHE CBOMCTBA BOJIbI. B3anMoaeiicTBHE BOABI C MMPOCTHIMU
BEIIECTBAMU U XUMHUYECKUMH COEIUHEHUSIMU.

[Ipuponnasie Bojxbl M uX cocraB. JKecTkocTh Bojabl. KoJuiowmHble BeIecTBa
MPUPOJHBIX BOJ M HMX YyJaJeHHe. YMArdeHue ©u oOeccojiiBaHuE BOJBI. MeTObI
OCaXJICHUS, HOHHOTO 0OMeHa 1 MeMOpaHHBIC METO/IBI.

4. Paznen «Ilosmmepbi». Tema 4.1 Xumus BSKYIIUX BelleCTB
Omnpenenenue U Kinaccu(pUKALMs BSDKYLIIUX BEIIECTB U UX CBOMCTBA. Bo3nymiHble u
TUIPABIMYECKUE BSDKYLIME BelIECTBA. M3BECTKOBBIE M THIICOBBIE BSKYIIME BEIIECTBA.
[Hoptnanauement. I[Ipouecchl cxBaThiBaHusi U TBepaeHUsA. beron. Koppo3uss 6eToHOB u
MeTO/bl OOPBOBI ¢ HEN

Tema 4.2 DjieMeHTHI OPraHUYecKOH XUMHUHU

Crpoenue, knaccu(uKanms 1 CBOMCTBA OPTaHUYCCKUX COCTUHECHHM. YTIIEBOIOPOIbI
Y UX NPpon3BOJHbIE. KpeMHUNOpraHnuecKue COeJMHEHMUS.

CoctaB M CBOHCTBa OpPraHMYECKOro TOIUIMBA. TepMoxumus ToImUMBa. TBepaoe
TOIUTMBO W ero mepepaborka. XKugakoe u razoobOpasznoe ToruBo. [loHsaTtue o ¢usnko-
XMMHUYECKUX IIpolecca TOpPEHUs TOIUIMBA. XHMHUS CMa30YHO-OXJIAXKIAIOIMIMUX CPEICTB,
MIPUMEHSEMBIX TIPU 00pabOTKe METAUIOB U CIUIaBOB. DUBMKO-XMMUYECKHE CBOMCTBA U
MEXaHHU3M BO3CHCTBUS pabOUYUX Cpe/ T'HIPaBINUYECKUX CUCTEM.

Tema 4.3 Oprannyeckue NoJTuMepbl MaTEPHAJIBI
Xumus NOJUMEPOB. MeToa TMONMydYeHHs] IOJIMMEpPOB. 3aBUCUMOCTb CBOMCTB
MIOJIMMEPOB  OT COCTaBa M CTPYKTYpbl. XHMHS TOJIMMEPHBIX KOHCTPYKIMOHHBIX
MaTepuaioB. XUMHUsI KOMIO3WLMOHHBIX MarepuasioB. [loaMMepHbIE MOKPBITUA U KIEH.
XHUMHUS TOJMMEPHBIX AUIIEKTPUKOB. XUMHUS OJIUMEPHBIX TPOBOIHHUKOB.

5. Paznen «QuekTpoxumMmn4iecKne nmpouecch).
Tema 5.1. DjieKTpOXMMHUYECKHE MTPOLECCHI
OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIE TPOLIECCHI: OMPEACICHUE, TEPMOJUHAMUKA,
COCTaBJICHHE ypaBHEeHHM peakiuii. OnpeneneHue, kiaccuPuKaus 3JIEKTPOXUMHUYECCKUX
npoueccoB. 3akoH Papanes. TepmoauHaMuKa 3JEKTPOAHBIX TMpoieccoB. [lonstue 06
ANEKTPOJIHBIX TMOTeHIManax. [anpBanuueckue »smeMeHThl. OJIC u ee wu3MepeHue.
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CranaapTHBIM BOJOPOJHBIN 2JIGKTPOJ M BOJOPOAHAS IKaja MOTCHI[MAJIOB. YPaBHEHHE
HepHcra. TloTeHnnanbl METaUIMUECKUX, Ta30BBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
AJIEKTPOIOB. Kunetnka  2JEKTPOAHBIX  IPOIIECCOB. DIIEKTPOXUMHUYECKAsI U
KOHIICHTPAIIMOHHAS TOJspu3anus. OiekTpoiu3. IlocienoBaTenbHOCTh AIEKTPOAHBIX
nporieccoB. BeIxos 1Mo TOKy. DJIEKTPOIN3 ¢ HEPACTBOPUMBIMU U PACTBOPUMBIMHU aHOIAMH.
[IpakTHdeckoe MpUMEHEHHUE AICKTPOJIHN3A.

Tema 5.2. Koppo3usi ¥ 32a11MTa METAJJIOB U CILIABOB
OCHOBHBIE BHIbBl KOPPO3HH. XHUMHUYECKass KOPpPO3Hs. DIEKTPOXUMHUYECKas
koppo3us. Koppo3us noa aelictBueM OyKAaromUX TOKOB. MeToA 3alUThl OT KOPPO3UH:
JErUPOBAHUE, DJIEKTPOXMMHMYECKAsl 3aIMTA, 3AIIUTHBIE NMOKpBITUA. 3MeHeHne CBOMCTB
KOPPO3MOHHOM cpefibl. UTHrnOUTOpHI KOPPO3UH.

4.2.Conep:xaHue TUCHMILIMHBI (MOAYJISl), CTPYKTYPHPOBAHHOE 110 TEMaM

Paspnesnsl u Tembl Bcero Bupl yaeOHBIX 3aHATHI
4acoB 0 | Ayautopusble 3ausatus, | CP
ydaeOHOMY B TOM YHCJIIC
IUIaHy JK | P | 13
1. Pa3nea «CtpoeHue BelecTBay
Tema 1.1 Beenenue. 2 0,5 1,5
Tema 1.2.CtpoeHue atoMa U CHUCTEMAaTHKa XHMHYECKHUX 6 15 45
JJICMEHTOB
Tema 1.3. Xumnueckast cBs3b 5 1 4
Tema 14. Tunbl  B3aMMOAEHCTBUS ~ MOJIEKYIL ) 1 4
KomruiekcHble coetuHeHus
Tema 1.5 Xwumwms BemiecTBa B KOHJICHCHPOBAHHOM 3 0,5 2,5
COCTOSTHUH
Tema 1.6 Xumus meramios 8 1 6 1
Tema 1.7 XuMus OTyIIPOBOTHUKOB 6 0,5 55
2.Pa3nen «O0mme 3aKOHOMEPHOCTH XUMHYECKHUX NPOLECCOB)
Tema 2.1. DHepreTMka XHUMHYECKHX IPOIECCOB. 8 1 6 1
XHUMHUYECKOE pPABHOBECUE
Tewma 2.2. PaBHOBeCHE B reTEpOT€HHBIX CUCTEMAaX 6 1 S)
Tema 2.3. XuMuueckasi KHHETHKA 6 2 4
3.Paznen «PacTBopb
Tema 3.1 PacTtBOpHI 8 1 6 1
Tema 3.2 CpolicTBa pacTBOpOB 4 2 2
Tema 3.3 Xumust BOIbI 4 1 3
4. Pazgea «Iloaumepbi»
Tema 4.1 XuMust BSOKYIIUX BEIECTB 5 0,5 4.5
Tewma 4.2 DneMeHTbl OpraHUYeCcKON XUMUU S) 1 4
Tema 4.3 Opranndeckue NoJIMMepbl MaTEPHAIIbI 5 0,5 4,5
S5.Pazaes «1eKTPOXUMHYECKHE MPOoLecChl»

Tema 5.1. DneKTpOXMMHUYECKHE TPOLECCHI 11 1 9 1
Tema 5.2. Koppo3us 1 3auTa METaJUIOB U CIUIABOB 10,75 1 9 0,75
KA 0,25
KD
Kontpons
UTOI'O 108 18 18 18 53,75




4.3. TemaTuka 1a00paTOPHBLIX padoT

Tema mabopaTopHbIX padboT

KonnuecTBO yacoB

Tema: XuMusi METaIOB 6
Tema: DHepreTHka XMMUYECKHX ITPOLIECCOB 6
Tema: PacTBopbI 6
UTOIo 18

4.4, TemaTuKa NPAKTHYECKUX 3aHATHI

Tema mabopaTopHbIX padboT

KoanuecTBo yacos

Tema: DJIeKTPOXUMHUYECKUE TPOLECCHI 9
Tema: Koppo3sus 1 3amuTa MeTauioB U CIIJIAaBOB 9
UTOI'O 18

4.5. TemaTuka KypcoBbIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IpOEKThI) yueOHBIM IJIAHOM HE MPEAYCMOTPEHBI.

4.6.TeMaTHKa KOHTPOJIBHBIX PadoT
KoHnTponbHbIe paboThl y4eOHBIM IJIAHOM HE TPEIYyCMOTPEHBI.

5.YueOHO-MeTOAMUYECKOE 0OOecnedeHne AJIsl CAMOCTOATEIbHOM padoThI
00yJamuxcs no JUCUuIInHe (MOIYJII0)

5.1. PacnpenesieHue 4acoB 10 TeMaM U BHJIaM CAMOCTOSITEJILHON padoThl

Paznenst U TeMBI

Bcero gacos o
yueOHOMY MIIaHy

Bun pabotst

Tema 1.1 Beenenue. 1,5 PaGora ¢  nuTeparypoil, = MOArOTOBKa K
IIPOMEXYTOYHOM  aTTeCTallMM M TEKYyLIEMY
KOHTPOJIIO 3HAHUM.

Tema 1.2.Ctpoenue aroma u 4,5 PaGota ¢  naureparypoil,  MOArOTOBKa K

CUCTEMaTUKa  XMMHUYECKHUX IIPOMEXYTOUHOM  aTTecTallMd U TEKyLIeMy

JJIEMEHTOB KOHTPOJIIO 3HAHU.

Tema 1.3. Xumunueckast cBsi3b 4 PaGora ¢  nuTeparypoil, = MOATrOTOBKa K
IIPOMEXYTOUHOM  aTTeCTallUh M TEKyLIEMY
KOHTPOJIIO 3HAHUM.

Tema 1.4. Turnsl 4 PaGota ¢  sjureparypoidl,  MOArOTOBKa K

B3aUMOJICHCTBUSL  MOJIEKYJI. IIPOMEXYTOUHOM  aTTecTallul U TEKyLIeMy

KoMIu1ekCHbIEe COeMHEHNS KOHTPOJIIO 3HaAHU.

Tema 1.5 Xumus Bemectsa B 2,5 PaGora ¢  nuTeparypoil, = MOArOTOBKa K

KOHJCHCUPOBaHHOM IIPOMEXYTOUHOM  aTTeCTallMh M TEKyLIEMY

COCTOSIHUM KOHTPOJIIO 3HAHUM.

Tema 1.6 Xumus meTanios 1 PaGora ¢  nuTeparypoil, = MOATrOTOBKa K
IIPOMEXYTOUHOM  aTTecTallMd U TEKyLIeMy
KOHTPOJIIO 3HAHU.

Tema 1.7 Xumus 5,5 PaGota ¢  nuTepaTypoil,  NOATOTOBKAa K

MOJIYTIPOBOJTHUKOB IIPOMEXYTOUHOM  aTTecTallMhd U TEeKyLIeMy
KOHTPOJIIO 3HAHU.

Tema  2.1. OHepreTuka 1 PaGora ¢  nuTeparypoil, = MOATOTOBKa K

XUMHYECKHUX IIPOLIECCOB. IIPOMEXYTOUHOM  aTTeCTallUh M TEKyLIEMY

XUMHYECKOe paBHOBECHE KOHTPOJIIO 3HAHUH.

Tema 2.2. PaBHOBecue B 5 PaGota ¢  saureparypoil,  NOArOTOBKAa K

reTepOreHHBIX CUCTEMax IIPOMEXKYTOUYHOM  aTTeCTallud M TeKyleMy




KOHTPOJIIO 3HAHMIA.

Tema 23. Xumuueckas 4 PaGota ¢  sjureparypoil,  NOATOTOBKAa K

KHHETHKA MPOMEXKYTOUHOM  aTTecTalluld U TEeKyLeMy
KOHTPOJIIO 3HAHUM.

Tema 3.1 PactBopbl 1 Pabota ¢  nuTeparypoid,  TOATOTOBKA K
IIPOMEXYTOUHOM  aTTecTalUd U TEKyLIEMY
KOHTPOJIIO 3HAHUIA.

Tema 3.2 CaoiicTBa 2 PaGora ¢  nuTeparypoil, = NOArOTOBKa K

pacTBOpOB IPOMEXYTOUHOM  aTTecTallud MU TEeKyLIeMy
KOHTPOJIIO 3HAHUM.

Tema 3.3 XumMus Boabl 3 Pabora C JIUTEpaTypoil, IIOJrOTOBKA K
IIPOMEXYTOUHOM  aTTeCTalMd U TEKyLIEMY
KOHTPOJIIO 3HAHUIA.

Tema 4.1 Xumus BKyIIUX 4,5 PaGora ¢  nuTeparypoi, = NOArOTOBKa K

BEIIECTB IPOMEXKYTOUHOM  aTTecTallud M TEeKyLIeMy
KOHTPOJIIO 3HAHUM.

Tema 4.2 D1eMEeHTHI 4 PaGora ¢  nuTeparypoi,  NOATOTOBKa K

OpPraHUYECKON XUMUU MPOMEXKYTOUHOM  aTTecTallud H  TEeKyIeMy
KOHTPOJIIO 3HAHUM.

Tema 4.3 Opranuyeckue 45 Pabora C JIUTEpaTypou, HONTOTOBKA K

MOJINMEPBI MaTepUaIIbl IIPOMEXYTOUYHOM  aTTecTallMld U TEKyLIEMY
KOHTPOJTIO 3HAHUIA.

Tema 5.1. 1 PaGora ¢  nureparypoil, = NOATrOTOBKa K

DIEKTPOXUMHUECKUE MPOMEXKYTOUHOM  aTTecTallud W TEeKyleMy

IIPOLECCHI KOHTPOJIIO 3HAHUM.

Tema 5.2. Koppo3us wu 0,75 PaGora ¢  nuTeparypoil,  MOATOTOBKa K

3aluTa METAUIOB U CILIAaBOB IIPOMEXYTOUYHOM  aTTecTallMd U TEKyLIeMY
KOHTPOJTIO 3HAHUIA.

NTOI'O 53,75

5.2. TlepeyeHb y4eOHO-METOAMYECKOI0 O0ecCHeYeHUS ISl CaMOCTOSITEJIbHOMI
PaboThHI CTYIEHTOB ¢ YKa3aHHE MeCTA X HAXOMKACHHS:

- yueOHas nutepatypa — oubnuoreka prmana u IbC;

- METOUYECKHE PEKOMEHIAIMH 10 CAMOCTOSITEIIbHON paboTe — calT huinaa.

6. @oH/1 OLIEHOYHBIX CPEACTB VISl NMPOBeAEHNsI IPOMEKYTOYHOM aTTeCcTAIUN
00y4arIMXCcs N0 JUCHHUILIMHE (MOYJIIO0).

Buj oneHoUHBIX CpenicTB

KonnuectBo

Texkymmii KOHTPOJIb

KonTtposnbHast pabora

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

Kypcogas pabora (KypcoBoOii MPOEKT)

Y4eOHBIM IJIAaHOM HE IPETYCMOTPEHO

ITpoMe:KyTOYHBII KOHTPOJIb

OK3aMeH

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

3a4eT ¢ OLeHKOU

1

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

7. IlepeyeHb OCHOBHOM H IONOJHHUTEILHOM JUTEPATYPHI

7.1. OcHOBHas1 JJUuTEpaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3natenscTBO, roj Komnny-Bo
JI1.1 | I'munka, H.JL OO6mast xumust B 2 | Mocksa : Opaiit, 2020. - 357 | DneKTpoHHBIN
T. Tom | : yueOHuk | c. - Pexum goctyma - | pexum

JUISl By30B

https://urait.ru/bcode/451561
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JI1.2 | I'munka, H.JL. O6mas xumusa B 2 | Mocksa : FOpaiit, 2020. - 383 | DnekTpoHHBII
T. ToM 2 : y4eOHUK | C. - Pexxum  pocryna: | pexxum
JUTS BY30B https://urait.ru/bcode/451562
7.2. lonoJIHUTeIbHAS JUTEpPaTypa
JI2.1 | ApremoBa D.K., | OcHoBer o0meii u | MockBa: KuoPyc, 2020. - 248 | DnekTpoHHBIHA
Hmutpues E.B. Ouoopranudeckoit | c. - Pexwum gocrymna pexUM
xumud : yaebnoe | https://www.book.ru/book/933
rocooue 961
JI2.2 | MapteiaoBa T.B. Xumus: yaeOHuk u | Mocksa : FOpaiit, 2020. - 368 | DnexTpoHHBIN
MPAKTUKYM i | c. - Pexxum nocryna peXUM
BY30B https://urait.ru/book/himiya-
450500

8.Ilepeuenns pecypcoB HHPOPMAIMOHHO - TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHeT'", HEOOXOAMMBIX /1JI51 OCBOCHUS TUCUUILIMHBI
1. OpunmanbHelif cailT ¢punnana
2. DnexTpoHHas OUOIMOTEYHAs CUCTEMa
3. [Touckossie cuctemsl «SHmekc», «Google» st TocTyna K TeMaTHYECKUM
MH(POPMAITMOHHBIM PECYpCaM.

9.MeToauyeckne yKazaHus 11 00y4alOMMXCs M0 OCBOCHUIO TUCUMILINHBI

B mpouecce oCBOGHHS IUCUUIUIMHBI CTYAEHTBl JOJIKHBI MOCETUTH JIEKLIMOHHBIE
3aHATHS, BBITIOJHATH JabopaTopHble pabOThl M MPAKTHUYECKUE 3aHATUS B JlabopaTopuu
XUMUH, TIPOBOJIUTH CAMOCTOSITEIBHYIO PabOTy, BBIMOJHUTH KOHTPOJIBHYIO paldoTy, ClaTh
3a4er.

JIeKIIMOHHBIE 3aHATHUS COCTABIISIOT OCHOBY TEOPETUYECKOTO O0yUEHUS, BKIIOYAIOT B
ce0s1 CUCTEMaTU3UPOBAHHBIE OCHOBBI 3HAHUM MO TUCHHUIUIMHE, KOHIEHTPUPYIOT BHUMAHUE
oOyudaronuxcsi Ha HauOoJiee CIOKHBIX M Y3JIOBBIX BOIIPOCAX XUMHUHU. B xone nexuui
MPENo/IaBaTellb U3JIaraeT M pa3bsCHIET OCHOBHbBIE, HAMOOJIEE CIIOKHBIE MOHATHUS TEMBI, a
Tak)Ke CBSI3aHHBIC C HEM TEOPETHUECKUE U MPAKTUIECKUE TPOOIEMBI, JaeT PeKOMEHAAINN
Ha BBINIOJIHEHUE CAMOCTOSITEIbHON PaOOTHI.

B xone nexunii CTyA€HTaM pEKOMEHYETCS:

- BECTH KOHCIIEKTUPOBaHUE y4eOHOTO MaTepHaa;

- oOpamath BHMMaHHE Ha KaTErOpWH, TOJOXKEHHS M 3aKOHBI, PaCKPBIBAIOIINE
coJiepKaHUe T€X WM HWHBIX SBJICHUN W MPOIECCOB, HAYYHBIE BBIBOABI M MPAKTHYECKUE
PEKOMEHJIAIIMU TI0 UX TPUMEHEHHIO;

- 3aJaBaTh INPENOAABATENI0 YTOYHSIOIMIME BONPOCHI C IEJIbI0  YSICHEHMS
TEOPETUYECKUX TTOJIOKECHUN.

Jljis ycrenrHoro oBJaJieHUs KypcoM HEO0OXOIMMO MOCelaTh BCe JIEKIMH, TaK Kak
TEMaTUYECKHUI MaTeprall B3aUMOCBSA3aH MEXAY COOOi.

[IpakTueckue 3aHATUS - 3TO aKTUBHAas QopMa ydeOHOTo mpouecca. SABISOTCS
JIOTIOJTHEHUEM JIEKITMOHHBIX KYPCOB M CAMOCTOSITEIbHON pabOThl O0YyYaIOIIUXCS, a TAaKKe
CPEICTBOM TMPOBEPKH YCBOCHHUS WMH 3HAHWMW, NaBaeMbIX Ha JIEKIIMM W B MPOIECCe
M3YYCHHUS PEKOMEHAyeMou murepaTypbl. [IpakTudeckue 3aHATHS BKIIOYAIOT B ceOs
penieHue 3aaau.

JlaGopatopHble pabOThl - yueOHOE 3aHSTHE, B paMKax KOTOPOI'O OCYIIECTBISETCS
TOT WJIM WHOW HAy4YHBIA JKCIIEPUMEHT, HAMPABICHHBIH Ha TIOJYyYCHHE pPE3yIbhTaTOB,
UMEIOIUX 3HAYeHHEe C TOYKM 3PEHHUsS] YCHEIIHOIO OCBOEHHUS CTYyACHTaMU Y4eOHOMH
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IPOrPAMMBI.

ITo pesynpTaTam NpOBENEHHOW J1aOOPATOPHOW PabOTHI CTYIEHTOM BBIIOJIHIETCS
OTYEeT, TJe MPHUBOJATCS BCE HEOOXOAMMBIE BBIUHUCICHMS, 3alOJHAETCS Tabinua
pe3yJIbTaTOB WJIM JIAeTCsl ONUCAHUE ONbITa C O00S3aTENbHOM 3aIUChI0 XHMHUYECKUX
ypaBHEHUH U BbIBOJOB. Kakayro BBINOJIHEHHYIO JJAOOPATOPHYIO pabOTy CTYIEHT 00s13aH
3aIATUTH; HA 3aIUTE CTYJAEHT IOJDKEH IIOKa3aTh 3HAHUE TEOPUU M METOAO0B U3MEPEHUS,
UCIIOJIb3YEMBIX B JaHHOH paboTe; yMeTh (hOpMyIUpPOBATh U MMOHUMATh BCTPEUAIOIIHECs B
TaHHOW paboTe 3aKOHOMEPHOCTH; 3HATh OIpENEJeHHs] BCEX BCTPEYAIOIIUXCS B paboTe
XUMUYECKUX TMOHATUM M BEJIWYUH; YMETh AHAJIU3UPOBaTh U OOBACHATH IOJIYYEHHBIC
pe3ynbTaThl U GOPMYIUPOBATH BHIBOJIBI.

BaxHoi1 4acThIO CaMOCTOSITENILHON pabOThI SIBISIETCS YTECHHE Y4eOHOW M HaydHOU
ouTepatypsl. B pamkax camMoCTOSTENbHOW padOThl CTYAEHT JOJDKEH pPACCMOTPETh
TEOPETUYECKUN MaTepurall, KOTOPbI HE BBIHOCHUTCS Ha JIEKIHMOHHBIN KYpC.

YacTpio caMOCTOSITEILHON paOOThl SIBISIETCSA BBINOJIHEHWE KOHTPOJIBHOW padOTHI.
[Ipesxne 4YeM BBINOJHATH 33JaHHUST KOHTPOJIBHOM pabOThl, HEOOXOAMMO HU3YYUTh
TEOPETUYECKUM MAaTepHuall, O3HAKOMUTBCA C METOAUYECKMMHU  YKA3aHUSAMHU [0
BBITIOJTHEHUIO KOHTPOJIbHOM pa®oThl. KoHTposbHas paboTa BKIOYAET TEOPETUUYECKYIO U
MPAKTUYECKYIO YacTh. B paMkax MpakTUYECKOl 4acTH CTyA€HTaM HEOOXOIMMO PEIIUThH
3a/1a44, CTPYNIIUPOBAHHBIE 110 pa3eiaMm.

BelnonHeHe U 3allMTa KOHTPOJIBHOM PaOOThI SBIISIIOTCS HEMPEMEHHBIM YCIOBUEM
UL TONycKa K 3adeTy. Bo Bpemsi BBINOJIHEHUSI KOHTPOJBHBIX PabdOT MOKHO MOJIYYHUTb
IPYIIIOBBIE WM WHIUBUAYAIbHBIE KOHCYJIBTAIMN Y IPETOIABATEIIS.

[ToaroroBka K 3a4e€Ty NPEAINOIaraer:

- U3y4YECHUE PEKOMEHIYEMOU JIMTEPATYPBHIL;

- U3YYEHHUE KOHCIIEKTOB JICKIUIA;

- BBIIIOJTHEHUE KOHTPOJIbHOU PabOTHI.

10.ITepeyens nHGOPMAIUMOHHBIX TEXHOJIOTHIi, MPOrPAMMHOI0 OOecnevyeHnst U
HH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, MCIIOJIb3YyeMbIX
MPH OCYIECTBJIEHNH 00PA30BATEJIbHOI0 NMPOLECCA MO AUCIHUIINHE
[IporpammHoe  obecrieueHue Uil TPOBEIASHUS  JICKIHMH, JIEMOHCTpPAIUU
npesenTaiuii: Microsoft Office 2010 u BrImIIE.

IIpogeccunonanbHbIe 0a3bl JAHHbIX,
HCI0JIb3yeMble /ISl H3yYeHH s JUCHUILINHBI (CBOOOAHBIN 0CTYII)
Nudopmarmonnas cucrema «EaumHoe oOxHO jgoctyna K HMHGOPMAIMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p _rubr=2.2.74.7

11.0nmncanne MaTepuaJbHO - TEXHUYECKOH 0a3bl, HEOOXOAUMOM 115l
OCyIIeCTBJICHUS 00pa3oBaTeJIbHOIO npouecca o JTUCIUILINHE

11.1. TpeOoBaHusl K AyAUTOPUAM (TIOMEILIEHUAM, KAOMHETAM) /IJIsl IPOBeAeHU S
3aHATHH € YKa3aHUEM COOTBETCTBYIOLIEr0 OCHALCHUS
VYyebHast ayauTopus i TPOBENCHUS] YYEOHBIX 3aHATHH, MPETYCMOTPEHHBIX
nporpaMmoi creuuanurera (IPOBEACHUE 3aHATHM JIEKIIMOHHOTO THIA, 3aHSITUU
CEMHMHAPCKOTO THUIIA, TPYNIIOBBIX U MHIUBUYAJIbHBIX KOHCYIbTALIMM, TEKYIIErO KOHTPOJIA
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U TMPOMEXKYTOUHOU artectanuu) - ayautopus Ne 401. Cnenuanu3upoBaHHas MeOeEb:
CTOJIbl YYEHUYECKHE - 32 MIT., CTyJb yY€HUUYECKHE - 64 mT., JOCKa HAcCTeHHas - | mT.,
CTOJl mpemnogaBaTens - 1 wmT., cTynl mnpenojaBarens - | mr. TexHuyeckue cpencTaa
oOy4eHHs: TIEPEHOCHON HKpaH, MEPEHOCHON MNpPOEKTOp, HOYTOyK. Y4eOHO-HarjsaHbIe
nocoOusi, o0ecrneynBaIe TeMaTUUYeCKUe HILTIOCTPAllMi, COOTBETCTBYIOIIKUE pabouei
nporpaMme IUCIMIUIMHBI - KOMIUIEKT Mpe3eHTaluil (XpaHuTcs Ha Kadenpe).

11.2. IlepeuyeHnb 1a00paTOPHOTO 000PYIOBAHMS

Y4ueOHasi ayauTopus s TPOBEACHUS YUYEOHBIX 3aHATUN, MPEIyCMOTPEHHBIX
IporpaMMoil criermanurera (MpoBeIeHUE 3aHATUI ceMuHapckoro tumna) - JlabopaTopus
«Xumus», aynuropuss Ne 301. Cnenuanu3zupoBaHHas MeOENb: CTOJBI yYeHUYecKue - 15
IIT., CTYJbsl yYeHHUUeckue — 31 mT., Jocka HacTeHHasd - | wT., cTos mpenoaasaTens - 1
IT., cTy) npenojasarens - 1 mr. JlaboparopHoe obopynoBanue: PH - meTp kapmaHHBIi -
2 mr., anmapaT AAH - 1 mrT., Becel aHamutuueckue AJIB - 200M - 2 mT., Bechl
TeXHUYECKHE C pa3zHoBecaMu - 4 mT., Hacoc [llunmna - 1 mr., npudop ®IK - 56I1 - 1 mT.,
TEPMOMETP IEMOHCTPAMOHHBIH - 1 mT., Tepmometp TJI — 6 - 1 wT., cTynka ¢ HECTUKOM -
2 1IT., CTOJ - BUTPUHA 00Pa3I1OB - § IIT., MOJIENb PEHIETKH TpaduTa - 1 WT., 3NEKTPOHHbIE
BeChl - | MIT., XUMUYECKas MOCyJa U PEaKTUBBI JUIsl IPOBEACHUS J1a00paTOPHBIX padorT,
npuoOOp IS ANEKTposau3a (6 mT.). YueOHO-HarIsIIHbIE TOCOOUS - KOMIUIEKT IJIaKaTOB.
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OLIEHOYHLIX CPEJICTB

10 y4eOHOM TUCIUTIIMHE
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1. ITepeyeHb KOMIETEHIIMH ¢ YKAa3aHMEM 3TanoB uX (OopMHUPOBAHUA B
npouecce 0CBOCHUS y4eOHOM IMCUHUIIIIMHBI

OIIK-1.

CnocobGeHn pemiaTh

1.1. IlepeyeHb KOMIIETEHIIU I
3a/1auu

HHKCHCPHBIC

B TnpodeccroHasbHOM

ACATCIBHOCTH C HCIIOJIB30BAHUCM MCTOIOB CCTCCTBCHHBIX HAYK, MATCMAaTHYCCKOI'O

aHalIn3a 1 MOJICIIMPOBAHMA.

Nuauxarop OIIK-1.2. [IpumeHsieT OCHOBHBIC MOHSTHS U 3aKOHBI €CTECTBEHHBIX
HAYK JJIs1 pelIeHUs TPeIMETHO-IPODUIBHBIX 3a7a4

HNuauxarop OIIK-1.3. [IpumensieT ecTeCTBEHHOHAYYHBIE METOAbI TEOPETUUECKOTO
U DKCIEPUMEHTAJIBHOIO HCCIEAOBaHUS OOBEKTOB, MPOIECCOB, SBICHUH; NPOBOJIUT
DKCIIEPUMEHTBHI 110 3aJaHHOM METOJMKE U AaHAITU3UPYET PE3YIIbTATHI

1.2.

Jranbl GOpMHUPOBAHNS KOMIIETEHIUII B MpoLecce

OCBOEHMSI y4eOHOM TMCIUIIMHBI

HaunmeHnoBanue 3Tama

Conep:xanue 3Tana

(BuabI yueOHOM padoThI)

Koabl popmupyembix
Ha 3Tane KOMIIeTeHIIUH,
HHIMKATOPOB

Oran 1. ®opmupoBaHue
TEOPETHYCCKOM 0a3bl SHAHUI

Jleknun, camMocTosATeIILHAS

pabora

CTYJIEHTOB C TeOopeTuyeckoil 0azoM,

MPAKTUYCCKUC 3aHATHUA

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

Oran 2. ®opmupoBanue | [Ipakrrdeckue 3aHATUSA u | OIIK-1 (OIIK-1.2, OTIK-1.3)
yMEHUM BBITIOJTHEHME JTa0OPATOPHBIX paboT
Oran 3. ®opmupoBanHue | BeimoiHeHne KOHTPOIBLHON pabOTHI OIIK-1 (OIIK-1.2, OIIK-1.3)
HaBBIKOB HPAKTHYECKOTO
UCIIONIb30BAaHUSl  3HAHUM |
yMEHUHI
Oran 4. [TpoBepka | 3ammra KOHTPOJIBHOM paboThl, 3auer ¢ | OIIK-1 (OITK-1.2, OIIK-1.3)
YCBOGHHOTO MaTepHaja OLICHKOM

2. Onucanue nmokasareseil U KpUTEPUeB OLECHHUBAHUS KOMIIECTEHIMI HA

PA3INYHBIX 3Tanax ux (l)Ole/IpOBaHI/ISI, OIIHNCAaHMUC IIKAJI OIICHUBAHUSA

2.1. Iloka3aTean U KPpUTEPUHU OLICHUBAHUSA KOMIIETEHIUI
HA Pa3JIMYHbIX ITanax ux popmupoBaHus

Oran Kon IToka3zarenu Kpurepun CrniocoOsl
(dbopMUpOBaHUS | KOMIIETEHIUH, OLICHUBAHUS OLIEHKH
KOMIIETEHIINH MHAMKATOpa KOMIIETEHIINH

Oran 1. OIlK-1 - MIOCEIICHUE | - HAaJU4YMe KOHCIEKTA | y4acTHe B
dopmupoBaHue (OIIK-1.2, | NMeKIHOHHBIX M| JIEKIMM 1O  BCEM | TUCKYCCHH
TEOPETUYECKOU OIIK-1.3) MIPAKTHYECKUX T€MaM, BBIHECEHHBIM
6a3bl 3HAHUN 3aHATHH; Ha JEKLMOHHOE

- BeJIeHHE KOHCIIEKTa| 00CyX/IeHne

JCKLIHUN
Oran 2. OIIK-1 - BBINIOJIHEHHE | - 3a7laHus | - HamnucaHue
dopmupoBaHue (OIIK-1.2, | naGopaTopHbIX paboT | J1aOOpaTOpHBIX pPadOT | oTyeTa o
yMeHUH (pelieHne OIIK-1.3) BBITIOJTHEHBI B TTOJTHOM | JJaOOPaTOPHBIM
3a/1a4u 1o o0beme pabotam
obpasity)
Oran 3. OIIK-1 - HAIMYME MPABUWIIBHO | - KOHTPOJIbHAS paboTa | KOHTPOJIbHAs
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dopMupoBaHue (OIIK-1.2, BBITIOJTHCHHOM HMeeT paborta
HaBbIKOB OIIK-1.3) KOHTPOJILHOM pabOTHl | MOJOXKUTEIbHYIO

MPAKTUYECKOTO pELEeH3HI0 u
UCTIOJIb30BAHUS JIOMyIeHA K 3alUTe

3HAHUU U YMEHUH

Oran 4. [Ipoepka OIIK-1 - yCIELIHAas 3aluTa | - OTBETbl HA BCE | YCTHBIM OTBET
YCBOEHHOTO (OIIK-1.2, KOHTPOJIbHOW pabOThI; | BOIIPOCHI o

Marepuaia OIIK-1.3) - 3a4eT C OLICHKOI; KOHTPOJBHOU padore;

- OTBETHI Ha BOIIPOCHI

3ayera u Ha
JIONIOJTHUTENbHbIE
BOIIPOCHI

2.2. Kpurtepum oneHUBAHUsI KOMIIETEHIMI 110 YPOBHIO HX CGOPMHPOBAHHOCTH

Kon YpoBHU CHOPMUPOBAHHOCTH KOMITCTCHITHI
KOMIICTEHITHH, 0a30BbIil CpeaHui BBICOKHIM
WHJMKATOpa
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.2) - OCHOBHBIC 3aKOHBl M | - OCHOBHBIE 3aKOHBl M | - OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH XHUMUH; | 3aKOHOMEPHOCTHU 3aKOHOMEPHOCTH XUMHH;
- CTpOCHHE BEIECTBA HA | XUMHH; - CTpOEHHE BEIIeCTBa Ha

COBPEMCHHOM

YPOBHE,

PacucCThl KOHIOCHTpaluu
PacTBOPOB, IIPOU3BCACHUA

pacTBOPUMOCTH;
- MEXaHU3Mbl U

ycCJoBuUs

IIPOTEKAHNUA XUMHUYECKUX
peakuui, NIpeaBUACTb HX

pE3yNbTaThI
Ymers:

- TMPOBOAMTH pacueTsl 0
OCHOBHBIM 3aKOHaM
XUMHH ISl pelIeHUs
po¢heCCuOHATBHBIX
3azady;

- coOiroaaTh Mepbl

MPEIOCTOPOKHOCTH  TIpU
paboTe C XUMHUYECKHUMHU

peakTuBaMu
Baagern:

- HaBbIKaAMU IIPOBCACHUA
XUMHNYECKUX I/I3M€p€HI/II\/JI n

pacy€ros;
- HaBBIKAMM

pelLIeHus

XUMHUYCCKUX 3a/a4,

- HaBBIKAMHU
XUMHAYECKUX
JKCIIEPUMEHTOB

aHajJIn3a

- CTPOEHHE BEIIECTBA HA
COBPEMEHHOM  YpPOBHE,
pacyeTbl KOHLEHTpAIUU
pacTBOpOB,
MPOU3BECHUS
PacTBOPUMOCTH;

- MEXAHU3MBI U YCJIOBUS
MpOTEKaHUs
XAMHYECKUX  PEaKIuH,
MPEABUIETH 10,4
pe3yJIbTaThl,
OIIPENENATh
BO3MO>KHOCTD
YOPaBIATh XUMHUUYECKUM
MPOLECCOM Ha
OCHOBaHUU
SHEPreTUYECKUX OLICHOK
YMeTh:

- IPOBOAMUTH PACUETHI 11O

OCHOBHBIM 3aKOHaM
XUMHUHU 1A PCHICHUA
npodeccuoHaNbHBIX
3aj1a4;

- cobmogatb  Mepbl
PEJOCTOPOKHOCTH TIPH
paboTe ¢ XUMHUYECKUMU
peaKkTHBaMU;

- TpPUMEHSTH (HU3UKO-
XUMHYECKHE  METOJIbBI
JUIS peIICHUs 3a7ad B
obnactu
B3aMMOCBSI3aHHBIX
SIBIICHHIA,

COBPEMEHHOM YpOBHE,
pacyeTbl KOHIEHTPALNKU
pacTBOpOB,  MPOU3BEACHUSA
pPacTBOPUMOCTH;

- MEXaHu3Mbl U YCJIOBUS
MPOTEKaHUs XUMHYSCKHX
peakuuii, TPEIBUAECTh HX

pe3yabTaThl,
OIPENCNSTh  BO3MOXKHOCTb
YIIPABJIATh XUMHUYECKHM
IpOIIECCOM Ha OCHOBAaHUH
DHEPreTUYECKUX OLICHOK,
POBOIUTH peakuuu
ObicTpee W B HYXHOM
HaInpaBJICHUU u IpH
YCIOBUSAX Hauboee
PUEMIICMBIX TSt
NPOM3BOICTBEHHBIX
MacIITaboB

Ymers:

- TPOBOIUTH pacueThl IIO
OCHOBHBIM 3aKOHAM XHMHU
TSt penIeHus
poecCHOHANBHBIX 3a/1a4;

- co0Iro1aTh MeEpBI
MIPEIOCTOPOKHOCTHU npu
pabore C  XUMHUYECKHUMHU
pEaKTUBaMU;

- MIPUMEHSATH ¢buznKo-
XUMHYECKHE METOABI  JIJIs
pemeHus: 3ama4 B 00JacTH
B3aMMOCBSI3aHHBIX SBIICHUI;
Baagern:
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Baaners:

- HaBbIKaMH MPOBCACHUA
XUMHUYECKUX U3MEPEHUMN
U Pacué€TroB;

- HaBbIKAMHM peUICHUs
XUMHNUYCCKHUX 3a1a4,

- HaBbIKAMM aHaIM3a

- HaBbIKAMHU IIPOBEACHHUS
XUMUYECKUX HU3MEPEHHH H
pacuéTos;

- HaBbIKAMHU peueHus
XMMHMYECKHX 3a7ay;

- HaBbIKAMHU aHaiau3a
XUMHUYECKUX IKCIIEPUMEHTOB

XUMHUYECKUX
HKCIIEPHUMEHTOB
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.3) - eCTeCTBEHHOHAy4YHbIE | - €CTeCTBEHHOHAy4HBIEC | - €CTEeCTBEHHOHAY4HbIE
METObl TEOPETUYECKOTO U | METO/IbI METOJIbl TEOPETUYECKOIO U
AKCIIEPUMEHTAIBHOTO TEOPETUYECKOTO U | 9KCIEPUMEHTaJIbHOTO
HCCIIEI0BaHUsl OOBEKTOB, | SKCIIEPUMEHTAIBHOIO UCCIIeI0BaHuUs 00BEKTOB,
MIPOLIECCOB, SBJICHUN | UCCTIEOBAHUS MPOLIECCOB, SBJICHUHN
- Mepbl | 00OBEKTOB, IMPOLECCOB, | - METO/IbI pacuera
MPEIOCTOPOKHOCTH ~ TPU | SBJICHUN KOHIIEHTPAllUd  PacTBOPOB,
paboTe ¢ XUMHYECKHMMH | -  METOAbI  pacueTa | MPOU3BEICHHS
peakTuBaMu KOHIEHTPALlUU pPacTBOPUMOCTH;

YMmern: pacTBOpOB, - Mepbl NPEJOCTOPOKHOCTU
- TPOBOAMUTH PAaCYEThl IO | IPOU3BEICHUS npu paboTe ¢ XUMUYECKUMU
OCHOBHBIM 3aKOHaM | - MEpBI | peaKTUBAMHU
XUMHH  JUIsl  pEIICHHUS | MPEAOCTOPOKHOCTU TMPH | YMeTh:
npoheCCHOHATBHBIX paboTe C XMMHUYECKUMH | - TPOBOJUTH pacCUeThl II0
3azauy; peaKkTuBaMu OCHOBHBIM 33aKOHaM XHUMHUU
- coOiroaaTh Mepbl | YMeTh: JUIS perieHus
MPEIOCTOPOKHOCTH  TPHU | - MPOBOJUTH PAcUeThl MO | MPO(hEeCCHOHATBHBIX 3a]1a4;
pabore ¢ XUMHYECKHMH | OCHOBHBIM 3aKOHaM | - coOiroaaTh Mepbl
peakTuBaMu XUMHH Uil PEUIeHUs | MPEAOCTOPOKHOCTH npu
Baaners: PO eCCUOHAIBHBIX pabore C  XUMHUYECKHUMHU
- HaBBIKAMH TPOBEACHHUS | 3a7ay; pEaKTUBaMU;
JKCIIEPUMEHTOB mo |-  cobmogaTh  MepHI | - IIPUMEHSATH ¢uzuKo-
3aIaHHOM  METOJUKE U | IPEIOCTOPONKHOCTH MPU | XMMHUUECKUE METOIbI s
aHaJM3a pe3yJabTaToB,; paboTe ¢ XMMUYECKHMH | pelIeHUsl 3a1ad B 00JacTH
- HaBbIKAMH  pEUICHUS | peaKTHUBaMU; B3aUMOCBSI3aHHBIX SBJICHUM
XUMHUYECKUX 3a]1a4; - TNPUMEHATH (u3nko- | Biagern:
- HaBBIKAMM  aHAJIM3a | XUMHYECKHUE METO/bI | - HaBbIKAMH  MPOBEICHUS
XAMUYECKHAX Baaners: JKCIIEPUMEHTOB o
JKCIEPUMEHTOB - HaBBIKAMM | 33IaHHOW  METOAMKE U
IIPOBEJICHUS aHaJli3a pe3yibTaToB;
AKCIIEPUMEHTOB no | - HaBbIKaMU peuieHus
3aIaHHOW METOJMKE U | XUMHUYECKHUX 3a71aY;
aHaJu3a pe3yJbTaToB; - HaBbIKAaMU aHajau3a
- HaBbIKAMHM pEUICHUS | XUMHUYECKHUX
XUMUYECKHX 3a]1a4; AKCIIEPUMEHTOB.
- HaBBIKAMH aHaIU3a
XUMHUYECKHUX
HKCIIEPUMEHTOB.
2.3. xanbl oneHuBaHusi GOPMUPOBAHNS UHIMKATOPOB J0CTHKEHUS

KOMIIeTeHI M
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a) llIkasa oneHNBaAHUSA KOHTPOJIbHBIX padoT

Ikama oneHUBaHUA Kpurepuun onennBanus

3auTeHo WHaukaTtop IOCTHXKEHHST KOMIIETEHLIMH C(HOPMHpPOBAaH Ha YpOBHE HE HUXKE
6a3oBoro. JlaHbl OTBETHI Ha BCE TEOpPETHUYECKHE BONpochl. Bce pacuers
BBINOJIHEHBI BEPHO U UMEIOT HEOOXOAUMBIE TIOSCHEHHS

He 3aureno WnaukaTtop [OOCTHXKEHHS KOMIETEHIMH CQOPMHUPOBAH HA YPOBHE HUXKE
0azoBoro. B pacuerax JomymieHbl OMIMOKH, HEOOXOIUMBIC IOSCHEHUS
OTCYTCTBYIOT, UMEIOTCS] OIIMOKHU B TEOPETUYECKUX BOIMPOCAX.

0) llIkayna oneHNBaHUs 3a4eTa C OLEHKOH

[IIxana oneHUBaHUs Kpurepuu onieHuBanus

OLIEHKA «OTJIMYHO Wupukatop JOCTHKEHHSI KOMIIETEHIMH C(HOPMHPOBAH Ha BBICOKOM
YpOBHE.

Teopernueckoe cojepkaHue AUCLMILUIMHBI OCBOEHO IIOJIHOCTHIO, 0€3
npo6enoB. CTyIeHT JAEMOHCTPUPYET IIOJHOE COOTBETCTBUE 3HAHMIA,
YMEHHMH U HaBBIKOB IOKA3aTeNsIM M KPUTEPUSM OLIEHMBAHMsI MHAMKATOpA
JOCTUKEHHUSI KOMIETCHIIMM Ha (OpPMHpPYEeMOM JUCHUIUIMHON YpOBHE.
Onepupyer npuoOpeTEHHBIMU 3HAHUSIMHM, YMEHUSMU M HAaBbIKAMHU, B TOM
YHClie B CUTYallUsSX MOBBIMIEHHONW cI0KHOCTU. OTBEYAaeT Ha BCE BOIPOCHI
Ounera 0Oe3 HABOASIIMX BOIPOCOB CO CTOPOHBI TpenojaBareis. He
VCIIBITHIBACT 3aTPYIHEHUH IPHU OTBETE HA JOMOJHUTEIbHBIEC BOPOCHI.

OneHka «xopoio» - Wupumkarop AOCTHXKEHHMS KOMIETEHIMH C(HOPMHPOBAH Ha BBICOKOM
YPOBHE, HO JIOIYCKAlOTCS HETOYHOCTH;

- UHAWKATOp JIOCTM)KCHUS KOMIIETCHIMH C(HOPMHUPOBAH Ha CpeIHEM
YPOBHE, HO CTYJIEHT OTBEYAET HA BCE JOINOJHUTEIBHBIE BOIIPOCHI.
Teopernueckoe cojepkaHue AUCHMILUIMHBI OCBOGHO IIOJIHOCTHIO, 0€3
npo6enoB. CTyIeHT JAeMOHCTPUPYET TIOJHOE COOTBETCTBUE 3HAHUM,
YMEHUH M HABBIKOB [OKA3aTeIsIM M KPUTEPUSAM OLICHHBAHUSA MHAMKATOPA
JOCTUKEHHUSI KOMIETEHIIMM Ha (OpPMHpPYEeMOM JUCHUIUIMHON YpOBHE.
Onepupyer npuoOpEeTEHHBIMU 3HAHUSIMH, YMEHUSMU M HaBbIKAMH; €Tro
OTBET TMpPEJACTaBJIAET TPaMOTHOE H3JIOXKEHHE Y4eOHOro Mmarepuaia Io
CYLIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOUHOCTU B (HhOPMYJIHPOBAHUU
MOHATUN;  IPAaBUJIBHO  IPUMEHEHbI  TEOPETUYECKHE  IOJIOKEHUS,
MIOATBEPKICHHbIE ITpuMepamu. Ha aBa TeopeTnueckux BONpOCa CTYIEHT

JaJl  TOJHBIE OTBETHI, Ha TPETHMM - MpPU HABOMALIMX BOIPOCAX
npenogasatens. [Ipu oTBeTe Ha JOMOJHUTEIbHBIE BOIPOCHI JOMYCKAET
HETOYHOCTH.
Onenka - HWuaukatop IOCTHXKEHUS KOMIleTeHIMH chopMupoBaH Ha 0a30BOM
«yIOBIIETBOPUTEIILHO YPOBHE U CTYIEHT OTBEUYAET HA BCE JOMOJIHUTEIBHBIE BOIIPOCHI;

- WHJOUKaTOp JOCTH)KEHHS KOMIETEHIMH C(OpPMUPOBAaH Ha CpEIHEM
YpPOBHE C HallMYUEM HETOYHOCTEH MU 3aTPYAHSAETCA OTBETUTH Ha
JOTIOJIHUTEIbHBIE BOIIPOCHI.

Teopernyeckoe colepKaHUE IUCLMIUIMHBI OCBOEHO YaCTU4YHO, HO
npobieMbl  HE  HOCAT  HpUHLMIUAIBHOrO  xapakrtepa. CTyneHT
JEMOHCTPUPYET HEIOJIHOE COOTBETCTBME 3HAHWM, YMEHUH U HaBBIKOB
MIOKA3aTeIsIM M KPUTEPHUSIM OLIEHHWBAHUS WMHJWKATOpa JIOCTHUKEHUS
KOMIIETEHIIMM Ha (OPMHUPYEMOM JUCIHMIUIMHON YpPOBHE: OIMYCKAarOTCS
3HAYUTENIbHbIE OIIMOKU, MPOSBIAETCS OTCYTCTBUE 3HAHUM MO psay
BONIPOCOB. 3aTPyAHSAETCS OTBEUATh HA JONOJIHUTEIbHBIE BOIIPOCHI.

Onenka WuaukaTtop AOCTHMKEHHS KOMIIETEHIIMM CQOPMHPOBAH Ha YPOBHE HUKE
«HEYJOBJIETBOPUTENBbHO» | 0A30BOTO M CTYAEHT 3aTPyIHSETCS OTBETUTh Ha JIOTOJHUTEIbHbIE
BOIIPOCBI.

Teopernueckoe coiepkaHue AUCHUIUIMHBI OCBOEHO 4acTH4HO. CTyIeHT
JIEMOHCTPHUPYET SBHYIO HEJOCTAaTOYHOCTh MJM TIOJHOE OTCYTCTBHUE

18




3HAaHUW, YMEHMH M HAaBBIKOB Ha 3aJaHHOM YypOBHE C(HOPMHUPOBAHHOCTHU
WHJIMKATOpa JOCTUKEHHUS KOMIIETEHINU.

3. TunoBbie KOHTPOJIbHBIC 3a/1aHUHA 1 HHBIC MaTE€pHUuaJibl, H€06XOHI/IMBIC
JJISl OLEHKH 3HAHUH, YMEHU, HABBIKOB, XaPaKTEePU3YHLIUX 3TaNbl (POPMHUPOBAHUSA
KOMIIEeTeHI M
Kon Oranbl GopMUpOBaHUS TurnoBsle 3a0aHust
KOMIIETEHINH, KOMITETEHIINH (OLIEHOYHBIE CPENICTBA)
WHJUKAaTOpa
OIIK-1 (OIIK- | Dramn 1. dopMUpOBaHUE | - JTUCKYCCHSA: BOMPOCHI JJIsI  OOCYXICHUS
1.2, OIIK-1.3) | Teoperuueckoii 0a3bl 3HAHUI (MeToauYecKue PEKOMEHIAlUU ISl TIPOBEICHUS

NPAaKTHYECKHUX 3aHATHH)
Ortan 2. @opMHpOBaHUE YMEHUH | - HAMCaHUE OTYETA MO Ja0OPaTOPHBIM paboTam
(pemeHue 3aa4u Mo 00pasILy)

Oran 3. dopmupoBaHUe | - KOHTPOJbHAS paboTa: MepeueHb BOMPOCOB IO

HABBIKOB MPAKTHYECKOTO | BapuaHTaM (METOUYECKHE PEKOMEH/IALINN )

HACTIOIB30BAHUSA 3HAHUI 51

yMEHUM

Oran 4. IlpoBepka YCBOSHHOTO | - 3alIUTa KOHTPOJILHOU PabOTHI;

MaTepuaia - BOIIPOCHI K 3a4€Ty C OIeHKOM (mpuioxkenue 1)
4, MeToauyeckue MaTepuaJbl, ONpeaesomue npoueaypbl OLeHUBAHUA

3HAHUM, YMEHUI U HABBIKOB

3auyer C OLIEHKOM

IIpoBoguTCcs B 3aMaHHBIM CPOK, COTVIAaCHO Tpaduky ydeOHOTO Impolecca. 3ayer
poXoauT B opme cobdeceroBaHus 10 OuIeTaM, B KOTOPhIE BKIIOUYAIOTCS TCOPETHUIECCKUE
Bonpochkl. Ilpum BBICTAaBICHUH OIIGHOK YYMTBHIBAETCS YPOBEHb IPHOOPETCHHBIX
KOMIIETEHIINHA CTYACHTA. AYAUTOPHOE BpeMsi, OTBEACHHOE CTYIEHTY, Ha MOArOTOBKY — 30
MMHUH.

KonTpoabnas padora

OTO BHEAYAUTOPHBIM BHUJ CaMOCTOATENILHOM pabOoThl CTyAeHTOB. KOHTpoibHas
paboTa BKJIIOYAET B ceOs 3a/lau, OXBAThIBAIOIIMX M3ydaeMble pasnesnbl ¢puznku. Padota
BBITIOJHSETCS 110 BapUaHTaM, COIJIaCHO nociieqHel nudpe mmdpa u craercs Ha MPOBEPKY.

[Tocne mpoBepku KOHTPOJIbHAS padOTa BO3BPAILAETCS CTYAEHTaM JJIsl IOATOTOBKH €€
3amuTe. 3aluTa KOHTPOJbHOW paboThl MPOBOJIUTCS HA HK3aMEHALIMOHHOW CECCHUM U
ABJISIETCA OCHOBAaHMEM Ul JOIyCKa CTyAEHTa K dK3aMmeHy. Ilpu 3ammre KOHTPOJIBHOU
paboThl CTYAEHTHI JOJDKHBI OTBETUTh Ha TEOPETUYECKUE BONPOCHI IO TEMaTHKE
KOHTPOJIbHOM paOOTHI.

TemaTHKka KOHTPOJILHBIX Pa0dOT
1. Xumudeckasi TEpMOJUHAMUKA
2 DHepreTuka XMMUYECKUX MPOLECCOB
3 XUMHUYECKasi KHHETHUKA
4. XuMu4eckoe paBHOBECHE
5. PacTBOpHI, rusiposin3 coieil. JKeCTKOCTh BOJIBI.
6. TepMoarHAMHKA SJEKTPOXUMHUECKUX MPOIIECCOB
7. DnexTponus
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8. Koppo3sus u 3aiura MeTamioB

Auckyccust

[Ipu npoBeAeHUN TUCKYCCUU CTYJAEHTaM JJIsi OOCYKJEHUS MpPEeJIaratoTcsi BOMPOCHI
0 TeMe, OTBEJACHHOW Ha MPAKTUYECKOE MM JabopaToOpHOE 3aHATHE (COTNIAaCHO pabouei
nporpamMme y4eOHOM nucuurinHbl). [Ipu oTBeTe Ha BOMPOC CTYACHT JOJKEH PACKPBITh
TeMy, YKa3aTh Pa3MEPHOCTH HCIOIb3YEMbIX (PU3NUECKUX BETUYHH U UX CMBICIL.

JlabopatopHasi paGora

[IpoBenenue naboOpaTopHBIX PabOT MO3BOJSET CTYACHTAM YIIyOUTh M 3aKPEHHUThH
TEOPETHYECKUE 3HAHUS, Pa3BUTUS HABBIKOB CAMOCTOSTEIBHOIO IKCIIEPUMEHTHPOBAHUS.
Bxitoyaer MOATOTOBKY HEOOXOMUMBIX IUIsl  OMbITa  (IKCIEPUMEHTa) TPUOOPOB,
000pyIOBaHus, COCTABICHUE CXEMBI-IUIAHA OIIBITA, €r0 IPOBEICHUE U OIIUCAHMUE.

IIpakTnyeckune 3aHATHS

[IpoBeneHne MpakTUYECKUX 3aHSITUM MO3BOJSET CTYJEHTAM YIIyOUTh W 3aKpEMHTh
TEOPETUYECKUE 3HAHUSI, PA3BUTUs HABBIKOB CaMOCTOSITEIIBHOIO JKCIEPUMEHTUPOBAHUS.
Bxkitoyaer MOATOTOBKY HEOOXOMUMBIX JUISL  OMbITa  (IKCIEPUMEHTa) HPUOOpPOB,
000pyI0BaHUsl, COCTABJIICHHE CXEMBI-TINIaHA OIBITA, €r0 MPOBEACHUE U ONHUCAHHUE.
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IHpuiaoxenue 1
BOITIPOCHI K 3AYETY C OIEHKOHN

Bonpocs 7151 npoBepku ypoBHsi 00yuyeHHocTH «3HATD»

1. OcHOBHBIE 1I€JI U 337]a41 Kypca XUMUU. MecTo XUMHUH B PsiTy €CTECTBEHHO -
HAyYHBIX JUCIHUIUIAH U €€ CBA3b C IPYTUMHU HayKaMH. 3HaUYe€HUE XUMUHU B (POPMUPOBAHHUH
HAay4yHOTO MHUPOBO33peHUsA. CTPYKTYpHBIA, TEPMOAUHAMHYECKUA U KUHETUUYECKUU
MOAXO/IbI, UX CYITHOCTh U OTJIMYHUE.

2. KBaHTOBO-MeXaHnWYeckass Mojellb atoMa. KBaHTOBbIE uyucia. ATOMHbBIE
op6uranu. [Ipunmun [laynu. DnexTpoHHBIE HOPMYITBI 2IEMEHTOB.

3. [IpaBuno © MOPSAOK 3alMOJMHEHWS ATOMHBIX opoOutanei. CrtpoeHue
MHOT'O3JIEKTPOHHBIX aTOMOB.

4, [IpyHuun HaumMmenblien 3Hepruu. [lpaBuno [I'yHma. Pacnpenenenue
AIEKTPOHOB IO IHEPTETUUECKUM YPOBHSAM U MOTYPOBHSIM.

5. NoHn3zannoHHbIN IIOTEHLIAAIL, CPOJZICTBO K JIIEKTPOHY.
DneKTpOoOTPULATENBHOCTh. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA AIIEMEHTOB.

6. ITepuonnueckas cucrema snemeHtoB J[.M. MenneneeBa. EE crTpykrypa

(nepuon-rpynna-noarpynna). Kakue BakHeline XUMUYECKUE CBOMCTBA BEILIECTB MOKHO
ITPOTHO3UPOBATH IO NEPUOIUUECKON cCUCTEME?

1. [Tepuonnueckass cucrema snemeHToB J[.MI. MenaeneeBa - BaKHEWIIUU
MHCTPYMEHT IMOHUMaHUs NPUPO/Ibl BelecTBa. [lepuoandeckuii 3akoH.

8. OCHOBHBIE TUIIBI U XaPAKTEPUCTUKUA XUMHUUECKOMN CBSI3U.

Q. OOpazoBaHue KOBaJeHTHOW cBsi3u. CBOMCTBAa KOBAJIEHTHOM CBSI3U. DHEPIus

CBA3H.

10. TloastpHOCTH MOJEKYJ, TUTIOJIbHBII MOMEHT.

11. Hownnas cBs3b. Criocod oOpazoBanusi MOHHOU CBA3U. OTIWYNE NOHHOU CBSI3U
OT KOBaJICHTHOM.

12.  Cunbl MEXMOJIEKYJISIPHOTO B3auMoaecTBus. BogopoaHas cBs3b.

13. AmopdHBIE U KPUCTALIMYECKHE COCTOSHUA BemecTB. Kpucramisl.
Kpucramnmnueckue pemeTku.

14. Kpucrammueckoe U amMopdHOE  COCTOSHME  BElIecTBa.  [HIIbBI
KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOVMCTB BELIECTB OT XapaKTePa CBA3EU MEXKIY
YacTUI[aMU B KpUCTaJlJIax.

15. ATOMHBII M  MOJNEKYJSpHbIH  YpPOBHM  CTPOCHHS  BEIIECTBA, MX
KOJIMYECTBEHHBIE XapaKTEPUCTUKHU.

16. JlailiTe cpaBHUTENBHYIO XapaKTEPUCTHUKY (CTPYKTypa-CBOMCTBA) BEUIECTB HA
Pa3HbIX YPOBHSX MX OpPraHHU3alMU: aTOMHOM-MOJIEKYJISIpHOM-KpUCTAIIInYeckoM. Kakumu
KOJIMYECTBEHHBIMH XapaKTEPUCTUKAMH OHU U3MEPSIIOTCS?

17. Xwumuueckas peakuus kKak cucrema. E€ coctaBHbIe 35ieMeHThl. CTPYKTYpPHBIH,
TEPMOJIMHAMUYECKUI W KUHETUYECKUU MOIAXOJbI JJI1 ONHMCAHMS IMOBEICHUS BEILIECTB B
peakuMM W UX CBOWCTB (OCHOBHBIE ITOHSTHS, KOJIMYECTBEHHBIE XapaKTEPUCTUKH,
MIPaKTUYECKOE UCIOJIb30BAHUE).

18. IlepBelii u BTOpPOMl 3aKOHBI TEPMOJWHAMUKH. TepMOAMHAMUYECKUN
MTOTEHIIHAIL.

19.  O6mwue 3aKOHOMEPHOCTH IPOTEKaHUS peaKiui. Xumuueckas
tepmoanHamuka. Tepmoxumus. TernoBoi 3¢ dexT peakiuu. HTanbnus. 3akoH ['ecca.

21



20. 3akownsl ['ecca. TepMOXUMUYECKHE PACUETHI.
21. Dwuranbnus oOpa3oBaHUsS XUMHUYECKHX coeAuHeHWH. Termnora XMMHUYECKOro

nporiecca.

22. Dwutponud. Pacuer 3HTpONUU XUMHUYECKON pEaKIIUH.

23. CpoOognast »Hepruss I'mbbca (AG) - yHUBEpCAbHBI  KPHUTEPHid
TEOPETUIECKOW BO3MOXKHOCTH Tporiecca. E€ pacueT B cTaHZapTHBIX U HECTaHAAPTHBIX
YCIIOBUSIX.

24. DOmueprus ['n06ca, ee cBSA3b ¢ HANPABIECHUEM XUMUYECKOMN peakiuu.

25. Xumuueckas KHHETHKA. 3aKOH JEUCTBYIOIIMX MacC /s TOMOTEHHOW H
reTeporeHHoON peakiuu. TemmnepaTypHbli Ko3(@dUIMEHT. DHEprus akTHBAIMH U €e
pacyer.

26. CkopocTh XHMHUECKHUX peakuuid. BnusHue paznuunbix (akTopoB Ha
CKOPOCTb peaklMy (KOHLEHTPALUH, TEMIIEPATYPHI, IIIOMIATN TOBEPXHOCTH H JIp.).

27. Xumnueckoe paBHoBecue. [lpunnun Jle-lllatense. Biusinue Ha xuMudeckoe
paBHOBECHE XMMHMUYECKUX PEAKLMI aBJICHUs, KOHLIEHTpAaluu 1 Temneparypsl. Koncranrta
pPaBHOBECHS.

28. PactBopbl. Tumbl pactBopoB. ConbBaTanus, ruaparanus. PacTBopsl
HEJIEKTPOJIUTOB. TeMmneparypa KUIIEHUS ¥ 3aMEpP3aHMs pacTBOPOB. 3akoH Payus.

29. Jluccomnmanus Boasl. Bogopoausiii nokazatens. loHHOE pon3BeeHIE BOIBI.

30. DOnexrponutuyeckas gucconmanusa. Crenenp aucconmanuu. KoHcTaHTa
JTVCCOLIAALIVH.

Bonpocsl aist npoBepku ypoBHsi 00ydyeHHOCTH «YMETD»

31. VkaxuTe THI KPUCTAUIMYECKOHN pemeTky B TBepAbIX kpucramiax: H,O, SiC,
C (amma3), Ti, Na,COs. IIpenckaxute nx npuMeHEHHE.

32. Dutpomusa U €€ 3aBHCHUMOCTh OT TEMIIEPATypbl, MPAKTHYCCKas 3HAYNMOCTh
MTOHATHSL.

33. OyHKUMS  COCTOSIHMSI ~ CHCTeMBbl  Kak  o0Ilee  CBOMCTBO  BceX
tepmoanHamuueckux Benuuut (AH, S, AG), ux pacyer.

34. OrileHKa peakIMOHHON CIOCOOHOCTH M YCTOMYMBOCTH BEIIECTB 0 3HAYCHUSIM
WX TEPMOJAMHAMUYECKUX QYHKITUH.

35. IlIpaktuueckoe 3HaueHwe TepMoauHamuueckux enmuuH (AH, S, AG) s
perieHus NpodJieM TEXHUKHU 0€30MMacHOCTH.

36. [Ilpunnun Jle-Illatense. Ero ynuBepcampHOCTh. I[lpumMepsr oOpaTHMBIX
MPOLIECCOB (PACTBOPUMOCTD, JIEKTPOXMMHUUECKUE MPOLECChI) U YCIOBUS HUX CMEIIEHUS.
KoHncranrta paBHoBecus. E€ ¢pusnueckuii cMbIciI.

37. 3axon Payns. Ero cyTs u mpakTudeckoe 3HaUCHUE.

38.  Huccormmarus Boabl. Bogopomnslii mokaszarens. MloHHOE MPOU3BEICHUE BOIBI.

39. Dnexrtponutnueckas aucconuanus. Crenenb auccouuanuu. KoHctaHTa
JUCCOLIMALINH.

40. Juccommarus Bonbl. Bomopomnslil mokazatens PH u ero BIusHHUE HA XOJ
npoueccoB. KucIoTHbIE OKIH.

41. CocraB npupoaHbsix BoA. JKeCTKOCTh BOJbI (BpEMEHHasi U TOCTOSIHHAsA).
CriocoObl CHUKEHUS YKECTKOCTH BOJIBI.

42. T'maponus. KoHcTaHTa 1 CTEIIEHb THAPOIM3A.

43. BemectBo B pactBope. Bonma kak cpena M Kak copeareHT. DJIEKTPOJIMTHI.
YcnoBus HEOOPaTUMOCTH HOHOOOMEHHBIX PEAKIIHM.
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44.  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE pEAKIUU. OKBUBAJICHTHL. (CTeEneHb
OKHCIICHHUS DJIEMEHTA B XUMHUYECKUX COCTMHEHUSAX.

45. UWmxenepHas xumus. OxapakTepusylTe BakKHEHIIME TEeMbl 3TOro OJoKa.
Kaxue Tembl Hanbosiee mpuMeHUMBI B Bailiel ipodeccrn?

46. Meramasl. DU3MKO-XUMHYECKHUE CBOMCTBA MeTaJIOB. IXx 000CHOBaHUeE.

47. Baxueime KOHCTPYKIIMOHHBIE MaTepuaibl (METaUIbI, CIJIABbI, OJTUMEPHI).
Kak yny4ymmuTh CBOWCTBa CIulaBa U IUIACTMACChl  (TBEPAOCTb, KAPOCTOMKOCTH,
KOPPO3HUOHHYIO YCTOMYHUBOCTB).

48. DIEKTPOXUMUUYECKHE MIPOLECCHI. OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC
peakuu Kak ucTouHuk 3Heprun. IJIC raapsBaHMYECKOro 3JIEMEHTa U MPUpoa MeTalla.

49. JlBa THma 3JIEKTPOXUMHYECKUX MPOIECCOB — MEPEXOT XUMUUECKON SHEPTUH B
AIEKTPUUECKYIO M HA000poT. BaxkHelas KonrmdaecTBeHHAs XapaKTepHuCTuKa mporiecca. Eé
(MBUYECKUI CMBICT U IPAKTUIECKOE TIPUMECHCHHE.

50. DnexkTpoxuMHUYECKHEe Mpollecchl, UX ocobeHHocTu. Paccmorpute ux ¢ TpEx
TOYEK 3PEHUS - CTPYKTYPHOU, TEPMOJUHAMUYECKON, KHHETUYECKOM.

51. DnekTpOoXMMHUYECKHE MPOIECChl. TepMOoaMHAMUKA JIIEKTPOXUMHUYECKUX
npornieccoB. OCHOBHBIE YCIOBUS MPOTEKAHUS AJIEKTPOXUMUYECKUX MPOLIECCOB.

52. Teopus raabBaHUYECKUX dJEMEHTOB. DU3MYECKUN CMBICT 3JIEKTPOJIHOTO
noTeHruana. Ero cBs3pb ¢ n300apHBIM MOTEHITUATIOM.

53. MexaHu3M BO3HHKHOBEHHS JJICKTPHUECKOTO TOKAa B TalbBAaHHYECCKOM
AJIEMEHTE. DJNEKTPOAHBIC MOTCHIMANBI. TabiuIa CTaHJapTHBIX MOTEHIINAJIOB.

54. VYcTpoMCTBO TraJlbBaHUYECKOTO 3JIEMEHTA. PacyeT 3JeKTPOJBHKYIIEH CHIIBI
rajJbpBaHUYECKOrO 3IeMeHTa. YpaBHeHne HepHera. Tunbl akkyMysaTopoB.

55. /IBoiHOHN »3nekTpuyeckui cioil. YcnoBus ero oOpa3zoBaHus. OCHOBHOE
AIEKTPOXUMHUYECKOE YPaBHEHUE MIPEBPAIICHHUS SHEPTUU.

56. DOnexrponus. 3akonsl Papanes. [lepenanpsokenue. Beixon mo Toky.

57. Koppo3uss meramioB. Kmaccudukamuss  KOPpO3UOHHBIX — MPOIECCOB.
[Monspuzarus. Croco6 3amuTbl 0T KOppo3uu. Koppo3us ¢ KUCIOPOIHOM, BOIOPOIHOM
JEeNOJISTPU3ALUECH.

58. DnexTpoxumuyeckas KOppo3us, €€ CTPYKTYpHOE, TEPMOJIMHAMUYECKOE H
KMHETUYECKOE OMKCAHUE. 3alIUTa METAINIOB OT KOppo3uu. Jlenossipu3zanus.

59. MHcnonws3oBaHuE 3JIEKTPOXUMHYECKUX MPOIECCOB B MHXKEHEPHOM MPAKTUKE:
XUT, 3ammra METAIIOB OT KOPPO3HH, ANEKTPOIIN3 C PACTBOPUMBIM aHOJIOM.

60. T'eTeporeHHBIC OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC PEAKITUN B pacTBOpax. Mx
MEXaHMU3M U MpakTuieckoe ucnoiab3oBanue (XUT, anexTponus, 3ammTa oT KOPPO3HH).

Bonpocsl aist npoBepku ypoBHs 00yyeHHocTH «BJIATETD»

61. Beigenute BaJeHTHBIE OPOUTATN aTOMOB aJTIOMUHUS, KPEMHHUS, BaHAIHSL.

62. YkaxuTe, B KaKOM HaIpaBJICHUU IOBBIIIACTCS YCTOWYMBOCTH KapOOHATOB:
MgCO;(x); CaCOs(k); BaCO3(xk).

63. Berancnure TeminoBoi a¢dext AH peakiuu

2CHy(r) = C,Hg(r)+Ha(T).

64. TloueMy npu U3MEHEHHUHU JaBJIeHUs cMmelnaeTcst paBHoBecue cucrembl 4HCI(r) +
O(1) < 2H,0(r) + 2Cly(r) u He cmeraetcs paBHOBecHe cucteMbl Hy(r) + Jo(1) < 2HJ(r)?
Hanumwre Beipaxenne Kp 71 KaXI0M U3 CUCTEM.

65. Ha ocHoBe 3HaueHuil K# OTpeienuTe, B KaKyr CTOPOHY MoiaeT nporecc (AG)

2[Ag(NH:),]" +Zn < [Zn(NH3).]*" + 2Ag Kak AucCOMMUPYIOT 3TH COSAHHEHHS B
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BOJHBIX pacTBOpax?

66. CocTaBbT€ 3JIEKTPOXMMHUYECKYIO CXEMY MEIHOMArHMEBOTO TAIbBAHUYECKOTO
AJEMEHTA U 3JIEKTPOJHBIE npouecchl BO BHyTpeHHen uenu. Onpeaenure /C. CocraBbTe
CXeMy TOKOOOpa3yIollel peakiuu.

67. PacTBOp COJEPKUT HOHBI FeZ+, Bi3+, Pb®* B OJVMHAKOBOM KOHIIEHTpanuu. B
KaKoOM MOCJIe0BATENLHOCTH OYAYT pa3psKaThCsl ’TH MOHBI IIPU JIEKTPOJIU3E pacTBopa?

68. Kakoe arperaTHoe COCTOSIHUE TUIUYHO Uil BoJbI? IloueMy Bosa mpakTU4ecKu
HE IIPOBOJUT IEKTPUUYECKHI TOK? OTBETHI 00OOCHYHTE.

69. K 1 m® sxecTkoii BOMbI npubaBunn 132,5 r kapbonata Hatpusi. Ha ckoibko
MUWIJTUTPAMM - 9KBUBAJICHTOB MMOHU3UIIACH KECTKOCTh?

70. Beraucrare DIC anementa (-) Cd/Cd**//Ag*IAg (+),ecin kormenTpamms Cags. =
0,1 u Ceg™™ = 0,001r -uon/m.

71. Kakue mporecchl NpOUCXOISIT Ha aHOJE U KATOJE MPHU AJIEKTPOJHU3E pacTBOpa
FeCl,, eciau aaeKTpOIbL:

a) YroJIbHBIE;

0) »ene3Hple?

72. Paccuuraiite 3/IC u wu3MeHeHHEe H300apHO-U30TEPMHUUECKOTO IOTEHIIMAIa
pEeaKIMM, eCIM KOHIIEHTPAIIMK UOHOB ITUHKA U cBHUHIIA paBHbI 0,01 MOB/I1.

73. TloueMy HeNb3s CKPEIUISATH KEJIE3HBbIE IUIACTUHBI MEXIy CO00H MeIHBIMU
BUHTAMH, a MeJIHble — Xeyne3HbIMH? (COCTaBbTE S3JIEKTPOHHBIE YPABHEHUS IMPOIIECCOB,
KOTOpBI€ OyyT MPOTEKATh MPU HEMPABWIHLHON COOPKE KOHCTPYKIIHIA.

74. Kakue BemiecTBa U B KAKOM KOJMYECTBE BBIACIISIOTCS HA YIOJIBHBIX AJIEKTPOJAX
npu s5ektponnse pactsopa KBr B reuenue 14. 35MuH nipu cune Toka 15A.

75. JBe Xene3Hble IJIACTMHKH, YACTUYHO IIOKPBITBIE, OJIHA OJIOBOM, JApyras -
MEJIbI0, HaXOIATCA BO BJIAXKHOM Bo3Ayxe. Ha kakol M3 3THUX IJTAaCTUHOK ObICTpee
oOpazyercsi pxkaBunHa? I[loyemy? OTBET NOATBEPAUTE COCTABJICHUEM SJIEKTPOHHBIX
YpPaBHEHUI aHOJAHOTO M KaTOJHOTO MPOIECCOB KOPPO3UHU ATUX IITACTUHOK.

76. Kak Bnusier pH cpenbl Ha CKOpOCTh KOppO3uu kejeza U anoMunus? [louemy?
CocTaBbTe PJIEKTPOHHBIE YPAaBHEHHUS! aHOJHOTO M KaTOJHOTO MPOLECCOB KOPPO3HM ATHUX
METAJJIOB B Pa3HBIX Cpeaax.

77. TlpemnoxxuTe KaTOMHOE TMOKPBITHE JUIsl 3alllUThl MEIU OT aTMoc(epHOU
koppo3uu. CocTaBbTE€ 3JIEKTPOHHBIE YPaBHEHUS KAaTOAHOTO M AHOAHOTO IMPOIECCOB B
clly4yae HapylIeHUs CIUIOIIHOCTH MOKPBITHS.

78. Ilpennoxxure aHOJHOE MOKPBITUE JIJIA 3aIIUTHI [IMHKA OT KOppo3uu. CocTaBbTe
AJNIEKTPOHHBIE YPAaBHEHMsI KAaTOJHOIO M aHOJHOIO MPOILIECCOB B KUCIOW Cpele B ciydae
HapyIICHUS CIUIONIHOCTH MOKPBITHS.

79. OOBsICHUTE C TOYKH 3pPEHHS DIEKTPOXUMHUYECKOW Koppo3uu (oOpa3zoBaHus
MUKpOTaJIbBaHOMAp) SIBJIEHUE 00ECHMHKOBAHUS JIATYHU (CIUIaB MEAM U LINHKA).

80. B pamnonpubOpoCTpOCHUH HEPEIKO HCHOJb3yI0T KOHTakThl Al-Au. C kakoii
JENosIpU3alieil MPOTEKaeT KOPPO3Us TAKOr0 KOHTAKTa B KHUCIbIX cpepax? CocTaBbTe
AIEKTPOHHBIE YPAaBHEHUS MPOIIECCOB.

81. Ilo 3amaHHBIM KOOpAMHATaM (HOMEpP NEpPUOJa, HOMEp TpYIIbl) HAWAWUTE
aneMeHThl B [lepuonnueckoii cucreme:

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

VYkaxure, AUaMarHUTHHIMA WJIM TMAPAMAarHUTHBIMU OyAyT HEHTpaJbHBIE aTOMBI
YKa3aHHBIX 3JIEMEHTOB.

82. UYeM oTiamuaeTcs MOCIEAOBATEIBLHOCTh 3alOJIHECHUS OJJieKTpoHamu O —
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AJIEMEHTOB OT S- U P- aneMeHToB? Kak 3To paznuuue oTpa)xkaeTcsi Ha X CBOMcTBax?

83. ¥V Kakoro w3 d3JEMEHTOB — JIUTUA, Le3usi WM Oepuiuius OOJIbLIe SHEPrus
nonuzanuu? Crenaite BBIBOJ O XUMUUYECKHX CBOMCTBAX UX aTOMOB.

84. Kakue u3 snementoB N unu P, S unu Se nmposBisitoT 0ojiee OKUCIUTEIbHBIE
cBoiicTBa? [louemy?

85. VYkaxure TMm xumuueckor cBs3u B Mosekyiaax Np, NaCl, HF. IlpuBemute
CXEMBI [TEPEKPBHIBAHUS UX JEKTPOHHBIX 00JAKOB.

86. Kak mM3MEHSIOTCS XMMHYECKHE CBOMCTBA COCAMHEHUN MapraHua M XapakTep
CBA3EH B HUX C YBEIMYECHUEM CTEIIEHU OKHCICHUSA?

87. Kak H3MEHSIETCA HJHEPrus CBSI3M NPU NEPEXOAE OT KOBAJICHTHOW CBSA3U K
BOJOPOJHOM, OT BOJOPOJHOM CBSI3M K JAPYIrMM  BHAAM  MEXKMOJEKYJSIPHOTO
B3aNMOJECHUCTBUA.

88. VYkaxute, U3MEHSETCS JIM SHTPOIMUS HM30JUPOBAHHOM CHUCTEMBI, B KOTOPOU
IPOTEKAOT 00paTUMBbIE (Pa30BbIe MEPEXOIbI;

a) HyO(x) <>H20(k) 6) Jo(k) <> Jo(T)

89. Ilpoanamusupyiite ypaBHeHne AG=AH-TAS u ykaxwure, kak 3aBucut AG ot
TEMIIEpaTyphbl, €CIIN

a) AS <0, 0) AS >0, B)AS =0
VYKaXuTe KpUTEpHU IPOTEKAHUSI CAMOIIPOU3BOJIBHBIX PEAKIIMM B 3aKPBITOM CUCTEME
npu AS =0.

90. Ucxons u3 3HaueHM cTaHaapTHou sHeprun ['mb0ca peakiuit

a) CS,(k) + 30,(r) = COx(r) + 2S0,(r); AG 505 = - 1058 k)l

0) A1,0,(k) +.2Cr(x) = Cr,03(k) + 2A1(k); AG%5 = + 523 kJIx

B) 2PbS(k) + 30,(r) = 2PbO(k) + 2SO0,(r); AG 505 = - 483 kJIx

r) Hy(r) + 2C(x) No(r) = 2HCN(%); AG g5 = + 252 kT3

ONpENEIUTE  HAaNpaBJICHWE HMX  MNPEUMYIIECTBEHHOTO  CaMOIPOU3BOJIBHOTO
MIPOTEKAHUS B 3aKPBITOI CUCTEME.
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