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1.  Iesmn, 3a1a4u U IVIAHMPYeEMBbIe Pe3yJabTATHI 00y4YeHHUs M0 TUCIUIIMHE

K ocHOBHBIM 1Ie/IIM OCBOEHHUS AUCHMILIUHBI «XHUMHUYECKHE OCHOBBI TEXHOJOTHYECKHX
MIPOLIECCOBY CJEAYET OTHECTH:

- TIOATOTOBKA CTyJEHTAa K JEATEIbHOCTH B COOTBETCTBHHM C KBaTU(UKAIUOHHOU
XapaKTepUCTHKON OakaaBpa Mo HaNpaBJICHUIO;

- (opmupoBaHUE OOIIETEXHUYECKUX 3HAHUI U YMEHHI 110 TaHHOMY HaIPaBJICHUIO;

- lLeJICHANpaBICHHOE MpUMEHEHHEe 0a30BBIX 3HAHUU B 00JIacTU OOIIEH U HEOpraHUYECKOM
XUMUH B POPECCUOHATBHON IeATEIHLHOCTH.

K ocHOBHBIM 3aiayaM OCBOCHHUS AMCHMILIUHBI «XHMHUYECKHUE OCHOBBI TEXHOJIOTMUYECKUX
MIPOLIECCOBY CJIEYET OTHECTH:

- pa3BUTHE MPAKTUYECKUX HABBIKOB IO BOIPOCAM, CBSA3aHHBIM C IMPUMEHEHHEM OCHOBHBIX
XUMUYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEAKIUN;

- (hopMHpOBaHKHE HABBIKOB MCCIIEOBAHMSI XMMHUYECKOIO BO3JECHUCTBUS Ha MPOMBIILICHHBIC
OOBEKTHI.

O6y‘-ICHI/I€ oo JUCHMIIIIMHC «XUMHYCCKHE OCHOBBI TEXHOJOTMYECKUX mponeccoB»
HaIIpaBJICHO Ha (bOpMI/IpOBaHI/IC y o6yqa}omﬂxc;1 (G (591474:0)11170,€ KOMHeTeHHHﬁZ

Kox u HanMeHOBaHNe KOMTIETEeH M NHauKaTopbl 70CTHIKEHUS
KOMIeTeHIUH

NVYK-10.1. ITonumaer 06a30Bble NPUHLUIIBI

(YHKIIMOHHPOBAHUS ~ MaKpPOIKOHOMHKH U

HSKOHOMHYECKOTO PAa3BUTHS, WEIW U BHJIBI

y4acTHs rOCyJapcTBa B SKOHOMHUKE

NYK-10.2. [IpeacraBisieT OCHOBHbBIE

YK-10. CriocobGeH mpuHUMaTh 000CHOBaHHBIC
HKOHOMHYECKHUE PEIICHHUS B Pa3INYHBIX
00J1aCTIX KU3HEAEITEILHOCTH

3aKOHOMEPHOCTHU (GYHKIIMOHUPOBAHUS
MHUKPOIKOHOMUKH " (dakTopsl,
o0ecreunBaroIue panuoHaIbHOE

UCIIOJIb30BAHUE PECYpCOB W JIOCTH)KCHHE
7 (HEeKTUBHBIX PE3YIbTATOB JIEATEIHHOCTH

NVYK-10.3. [Ipumenser METO/IbI
9KOHOMHYECKOTO u (buHAHCOBOTO
TUTAHUPOBAHUS IS JIOCTHDKEHHUS  JTIUYHBIX
(MHAHCOBBIX IENIEH, HUCTIONb3YET a/IeKBaTHBIE

ITOCTaBJIEHHBIM LEeIIM (¢uHaHCOBbBIE
UHCTPYMEHTBI YIIPaBJICHUS JUYHBIM
OIO/PKETOM,  ONTUMHU3HUPYET COOCTBEHHBIE

(UHAHCOBBIE PUCKH

OIIK - 5 CnocobeH ucnoyib30BaTh OCHOBHBIE
3aKOHOMEPHOCTH, JEHCTBYIOININE B TIPOIECCE
N3TOTOBJICHUA MaH_II/IHOCTpOI/ITeJ'H)HI)IX
U3JIeNni TpeOyeMOoro KauecTBa, 3aJ1aHHOTO
KOJIMYECCTBA HpI/I HANMCHBIIINX SanaTaX
OOIIIECTBEHHOTO TpyJa

NOIIK-5.1. 3HaeT 0CHOBHBIE
3aKOHOMEPHOCTH, JICHCTBYIOLIHE B IIpoIiecce
M3TOTOBIICHHSI MAIIIMHOCTPOUTEIBHBIX
u3nenuii Tpe0yeMoro KauecTna, 3aaHHOTO
KOJIMYECTBA MIPY HANMEHBIIINX 3aTpaTax
00I1IeCTBEHHOT O TpyJia

NOIIK-5.2. Vcnonb3yeT OCHOBHBIE
3aKOHOMEPHOCTH, JICHCTBYIOLIHE B IIpoIiecce
M3TOTOBIICHHSI MAIIIMHOCTPOUTEIBHBIX
u3zenuii Tpe0yeMoro KauecTna, 3aJaHHOTO
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KOJIMYECTBA ITPH HAMMEHBIITUX 3aTpaTax
0OIIECTBEHHOTO TPyAa

HOIIK-5.3. Baageet HaBRIKaMU
W3TOTOBJICHHSI MAITUHOCTPOUTETBHBIX
u3Ienuid TpeOyeMoro KauecTBa, 3aJIaHHOTO
KOJIMYECTBA MPU HAUMEHBIIINX 3aTpaTax
00IIeCTBEHHOTO TPY1a

2. MecTo 1MCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucunmmia «XHUMHUYECKHE OCHOBBI TEXHOJIOTMYECKUX IPOIECCOB» OTHOCHTCA K Y4eOHBIM
JUCLMIUIMHAM 00s3arenbHOM vactu Onoka bl «lucuumimuusl m Moaynnm» oOpa3oBaTellbHON
nporpamMmMbl «CpeacTBa aBTOMAaTU3alUU U 0a3bl JaHHBIX AJIS IPOEKTUPOBAHUS TEXHOJIOIMYECKHX
npousBoACcTB»  HampaBieHus  15.03.05  KoHCTPYKTOpPCKO-TEXHOJIOTUYECKOE  0OecredcHHe
MAaIIMHOCTPOUTENbHBIX IPOU3BOJICTB, KBAIU(UKAIIHS (CTENIEHb) — OaKayiaBp.

OcBoeHue AMCHUIUIMHBI «XUMHUYECKHE OCHOBBI TEXHOJIOTMYECKUX IPOLECCOB» B 2-M CEMECTpe
HE00XO0IMMO IS OCIIEYIOLIEr0 OCBOSHHs JUCHUIUIMH «O0I1as XuMU4ecKast TEXHOJIOTHS ».

3. CTpykTypa U cojepKaHue TUCHUILIMHBI
OO01ast TpyA0EMKOCTh IUCLHHUIUIMHBI COCTABIISIET 2 3a4ETHBIX eAUHULIBI (72 yaca).

3.1 Buabl yueOHOM padoThI M TPYA0EMKOCTH

3.1.1. OuHo-3a04yHas popMa oOyueHus

Ne Bua yue6Hoii padorbr KoaunyecTBo CeMecTpbl
n/n 4acoB 2

1 | AyautopHble 3aHATHSA 18 18

B ToM uucre:

1.1 | Jlexkuun 6 6

1.2 | CemuHapckue/pakTUYECKUE 3aHATHUS 4 4

1.3 | JTabopaTopHble 3aHATHS 8 8

2 | CamocTosiTeqbHas1 padoTa 54 54

B tom uucne:

2.1 | doknax, cooOmieHue

3 | Ilpome:xxyTouHasi aTTeCTANUSA

3auet/aud.3auer/sK3aMeH 3a4er 3aueT

HToro 72 72

3.2 TeMaTHyeCKHH IUIAH U3YyYEeHUA IUCHUILIHHBI
3.2.1. OuHas-3a04Has hopma 00ydeHHUs
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TpynoemkocTsb, yac
AynuTopHas pabora
C
Ne Pa3jennbi/Tembl eMuHap T amoct
n/n AUCHMILIMHBI | 1 ckue/ abopat| pakTi | osiTel
Cero | exuu OpHBIE | yecKas | bHas
u MPAKTU| o et | moaror| pador
ecKue
3aHATUS & opKa a
1.1 OcHOBHBIE 3aKOHBI XUMUHU 8 1 0 0 6
1.2 | CtpoeHHe »SIEKTPOHHOW O000IOYKH 8 1 1 1 6
atoma. [leproauueckuii 3aKoH
JI.M. MeHnneneeBa
1.3 | Xumuyeckass CBsSI3b U CTpOCHHE | 8 1 0 1 6
BEIIIECTBA
1.4 | TepmoOOmas u  HeopraHuveckas 8 0 1 1 6
XUMUSL. OcHOBBI XUMUYECKOMN
TEPMOIUHAMUKH.
1.5 | Xumuueckass KHHETHKA U PaBHOBECHE. 8 0 0 1 6
Karanus.
1.6 | PactBOpbI. DIIEKTPONIUTHYECKAS 8 | 1 1 6
JUCCOITHAITUS
1.7 | OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE 8 1 0 1 6
peakiu
1.8 KoMIuiekcHbIE cOeTUHEHNA 8 0 6
1.9 | O6mue cBoricTBa MeTayiioB. CriyiaBbl 8 1 1 6
Hroro 72 6 4 8 54

3.3 Conep:xkanue THCUMILIMHBI

Tema 1. OcHOBHBIC 3AKOHBI XUMHH

3aKOH COXPAaHEHHUs MaTepuH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH SKBUBAJIECHTOB. ['a3oBble
3aKOHBI. 3aKOH ABoraapo, Yucno Asoraznpo, EquHuIEI U3MEpEHNs aTOMHBIX U MOJIEKYJIIPHBIX MacC.
[IprMeHeHre OCHOBHBIX 3aKOHOB XMMHUHU K KOJIMUYECTBEHHBIM pacueTaM 10 YPaBHEHUSM PEaKIIUH.

OCHOBHBIE KJIACCHI HEOPTraHWYECKUX COECOUHEHMM: OKCHIbI, OCHOBAHMS, KHCIOTHI U COJIH.
OCHOBBI HOMEHKJIATYypbl XUMUYECKUX COETMHEHUH.

HekoTopsle METOABI MX MOIy4YEHUs,, 0COOCHHOCTH XUMHUYECKUX CBOMCTB.

Tema 2. CTpoeHue 3J1eKTPOHHOI 000/104Kku aToma. [lepuoanyeckuii 3aKoH
J.M. MenneseeBa

Crpoenne atoma no bopy. KopmyckynsipHO-BOJHOBBIE CBOMCTBAa MaTepUU. Y paBHEHUE
[Tnanka. Ilpunnun HeompeneneHHocTu. YpaBHeHue IllpenuHrepa u  BOJHOBBIE (DYHKIHHU
3JIEKTPOHOB.

KBanToBble uMcna. ['7TaBHOE KBAaHTOBOE 4YMCIIO. JHEpreTudeckue ypoBHH. OCHOBHOE HU
BO30Y’KJI€HHOE cocTosiHMEe aToMa. OpOHUTalbHOE KBAaHTOBOE YHUCIIO. DHEPreTUYECKUE MOIAYPOBHH.
@dopma aToMHBIX opOHTaneil. MarHuTHOE KBaHTOBOE 4HCIO. ATOMHBIE opOuTanu. OpueHTanus
aTOMHBIX opOuTanel B mpocTpancTBe. CruH 35ekTpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

[IpaBmino Ilaynun. MakcumanbHOE KOJMYECTBO IEKTPOHOB HAa JHEPreTUUYECKOM YPOBHE,
MOIypOBHE U aTOMHOM opOuTanu. [lopsiok 3amonHeHus: SJHEPreTUYECKUX YPOBHEH U MOTYPOBHEH B
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MHOTO?JICKTPOHHBIX aTomax. IlpaBunmo ['yHpa. s-, p-, d- u f- smemenTtsl. X pacrnonoxxeHnue B
nepuoanueckon cucreMe .M. Menneneena.

[Tepuonuueckuii 3aKoH U iepruoandeckas cucrema snemeHToB . . Menaeneesa. [lepuobt
u rpynnsl. CTpoeHHE TMEePHOAMYECKOW CHCTEMBbl M CTPOEHHE JJIEKTPOHHOW OOOJOYKM aToMma.
DNeKTpOHHbIE aHaJIOTU. BalleHTHBIE 3JIEKTPOHEI Y s-, p-,d- 1 f- AeMeHTOB. ATOMHbIE MTapaMeTphl.
ATOMHBIE U MOHHBIE PAaJUyChl. DHEPrUsl MOHU3ALMU (MOHU3AaLMOHHBIA noreHuuan). CpoAcTBO K
3JIEKTPOHY. DJIEKTPOOTPULATEIBHOCTh. [IepHoINYHOCT, B M3BMEHEHUM aTOMHBIX MapaMeTpOB U
XMMHYECKUX CBOMCTB 3JIEMEHTOB.

Tema 3. XuMuyeckasi CBsi3b U CTPOEHHE BellecTBa

Tunel xumuyeckon cBsizu. KoBasieHTHass xumudeckas cBa3b. OOIas 3JIEKTpPOHHAs Mapa.
[IpaBuno oxrtera. Meron BaneHTHBIX cxeM (BC). DHeprermueckass nuarpamma oOpa3oBaHUS
MOJIEKYJIbI BoJopoa. [lepekpriBaHue 31eKTPOHHBIX 001akoB. J{imiHa cBsi3u. CBOHCTBA KOBAJICHTHON
CBSI3U: HACBIIAEMOCTh, HANPABIECHHOCTh U MOJSAPHOCTh. JIMMOJBHBII MOMEHT CBSI3U. J{MMOIBHBIM
MOMEHT MOJIeKYJbl. VOHHas CBA3b, KaK IPEICNIbHBIM Clydaidl IIOJSIPHOM KOBAJICHTHOM CBS3H.
ATOMHBIE U MOHHBIE paguychl. CTPYKTypa MOJIEKYJIbl U €€ 3aBUCUMOCTb OT CTPOEHHMSI BHEIIHErO
AJEKTPOHHOTO ypPOBHSA aroMoB. HampaBieHHOCTh KOBaJIEHTHOM CBsI3U. DBaneHTHbIE yIJIBL.
I'ubpuausamus caseil. [uGpuausanus aToMHBIX OpOUTaiell EHTPAILHOIO aTOMa TUIIA Sp, Sp, sp°
U CTPYKTypa MoJIeKys Axz, Ax3, Axq.

Kparuble cBsizu; 6- U m- cBsA3u. JlOHOpHO-aklenTopHas CBsA3b. BogopoaHas CBs3b.
Oco0eHHOCTH METAJTTNYECKON CBS3H.

Tema 4. TepmoOOmas u Heopranudeckasi XumMusi. OCHOBbI XUMHYECKOH TEPMOJIMHAMHUKH.

Oueprerudeckue 3¢ dekTsl npomeccoB. CHCTEMBI, COCTOSHUS W (YHKIUH COCTOSHUS.
TepMoanHaMuyeckue napameTpsl. BHyTpeHHss1 sHeprusi, paboTa, TemIoBoi 3PPEeKT XUMUYECKOM
peakuuu. [lepBplii 3aKOH TepMOAMHAMUKH. OHTanbnusa. CTraHgapTHas SHTANbIUS OOpa30BaHUS
CJI0’KHOT'O BEILIECTBA.

3akoH ['ecca u cneactBust u3 Hero. IlpuMeHneHne ux JUisl pacdeTa SHTAIBIIUN XUMHUYECKUX
peakiuii u (pa3oBBIX MPEBPALLICHUI.

Tema 5. XuMuyeckasi KHHeTHKAa U paBHoBecue. KaTtanus.

Ckopocth xumuueckoil peakiuu. Cucrtema, (aza, KOMIOHEHT. CHCTEMBI TOMOTEHHBIE U
reTeporeHHble. ['oMOreHHble peakuuH. 3aBUCHUMOCTb CKOPOCTH pEAaKIMM OT KOHLEHTpaluu
pearupyromux BeuecTs. BinsHue naBieHns Ha CKOPOCTh ra30BbIX peaKInil. 3aKOH JIeUCTBUS Macc.
Craguu, ompenensiomye CKOpOCTh Ipoliecca. BiusHue Temmeparypbl Ha CKOPOCTh PpEaKIIHH.
DHeprus akTHBaIUK. YpaBHeHUE AppeHuyca. TemmnepaTypHbIi KO3()PHUIMEHT CKOPOCTU PEaKIuu
Bant-T'odda.

I'eTeporennsie peaknuu. 3aBUCUMOCTb CKOPOCTH TE€TEPOTE€HHBIE PEAKIMU. 3aBUCHUMOCTb
CKOPOCTH TETEepOreHHOM peaklMM OT KOHIIEHTpallMM pearupyrolux BellecTB. BiusHue
MOBEPXHOCTH pazfena ga3 u quddysus.

Karanu3 roMoreHHslii 1 rereporeHHbIA. Mexanusm neicTBUs KaTanu3aTtopoB. MHruOUTopsI.
[{enubie u poToxumuueckue peakiuu. Peakinu odpaTimbie 1 HEOOpPATUMEIE.

XUMHUYECKOE pAaBHOBECHE B TOMOTEHHBIX M T€TEPOTeHHBIX peakuusix. KoHcTanTa paBHOBeCHSI.
VYcnosus cmenenus pasHosecus. [Ipunnun Jle- larense.

Tema 6. PacTBopbI. DJIeKTPOIUTHYECKAS AUCCONMALMS

OOmiast xapakTepucTuka W Kiaccu(ukamus pacTBOpPoB. Pollb pacTBOpOB B MpUPOJE H
TexHuke. Bosia 1 BoJgHbIE pacTBOPHI, HEBOJHBIE pacTBOPHI. OnpeseneHue uaeaibHoro pacTBopa.

CoctaB pactBopoB. CrocoObl BeIpaKEHHsI COCTaBa pacTBOpOB. PacTBopumocTh. PacTBOphI
HEHACHIIICHHBIC, HACHIIIICHHBIE M TEpEHACHIICHHbIE. BinsHNe TemmepaTypbl Ha PacTBOPUMOCTH
TBEPJOT0 BEUIECTBA M >KUAKOCTH. CoJibBaTalUs U TUIpaTalusl. DHTAJBIINS PACTBOPECHHUS.

DnexTpoiauThyeckas aucconuanus. PacTtBopsl anektponuToB. Teopus Tujpartalud B
mpoueccax AJEeKTPOJUTHYeCKo auccounanuu. CTeneHb 3JeKTPOIUTHYECKON NHUCCOLMAlUU U €€
3aBUCHUMOCTh OT pa3nu4HblX (aktopoB. CuibHble © cnalbble dnekTponuThl. KoHcTaHTa
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AJICKTPOJIMTUYECKON JTUCCOIMAITMN CIA0BIX DJIEKTPOJMTOB. 3aKOH pasBeacHHs (pa30aBiIcHUS)
OctBanbaa. CunbHBIC 3TEKTPOIUTHL. Kaxymascs creneHs auccoruanuu. [loastue 00 akTHBHOCTH;
KO3 PuImeHT aKTUBHOCTH. KHCIOTHI, OCHOBAaHUS W COJU C TOYKH 3PEHHS SJIEKTPOJTMTHYCCKOU
TEOpUU PACTBOPOB. AMGPOTEPHOCTS.

DNEKTpOoNMTHYECKasT UCcoualus Boabl. MOHHOe mpousBeneHHe BOjbl. KoHIEHTparus
MPOTOHOB M MOHOB THIPOKCHIJIA B HEUTPAJIbHBIX, KUCIBIX M LIEJIOYHBIX pacTBopax. BomopoaHsiii
nokazatenb pH. KucinoTHo-ocHOBHBIE HHAMKATOPHI, pH-MeTphI.

Peakuuu nonnoro oomena. 'maposus.

HNonHo-oOMeHHbIE peakiuu ¢ 00pa3oBaHMEM MaJIOPAaCTBOPMMOIO BEIIECTBA, CJIA0OTO
anekTpouta. [IporsBeaeHue pacTBOPUMOCTH.

I'maponus coseit. CreneHb W KOHCTaHTa Tuaposiusa. CTynmeHdaTblid ruaposui. BiusHue
TEeMIIepaTypbl U KOHIIEHTPAIMU Ha CTeNeHb Tuipoiu3a. M3smenenue pH pacTBopa ripu ruaposiuse.

Tema 7. OkMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKINK

[lonsiTie O peakusX OKUCIEHUs-BOCCTaHOBIEHUS. CteneHb okucieHus. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC CBOWCTBA IPOCTBIX W CIIOXKHBIX BEIIECTB. BaKHEWIINE OKHUCIHUTEINd H
BoccTaHOBUTEIM. COCTaBICHUE YPABHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Tumnbl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX pEAKIMiA. 3aBUCUMOCTh COCTaBa MPOTYKTOB
OKHCJICHUS U BOCCTAHOBJICHUS OT YCJIOBHUH MPOBEICHUS PEAKIIIH.

DIeKTPOXMMHUYECKHE MPOIECChI

B3auMocBsI3b  MeXIy OSIEKTPOXMMHYECKUMHU U OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIMU
nporeccamu. [ aabBaHUYECKHH 3JIEMEHT, TaJIbBaHWYECKAs IMapa. XUMHUYECKHE HMCTOYHUKH TOKA.
["asibBaHMYECKHE AIEMEHTHI U aKKyMYJIATOPBI. TOIIMBHBIEC 3JIEMEHTHI.

Onektposnn3. 3akoHbl @Papazaes. IlociaenoBaTeNbHOCTh BOCCTAHOBJICHHS KAaTHOHOB U
OKHCJICHUE aHHMOHOB IPH CJIOKHOM COCTaBE€ DJICKTPOIUTA. DIJIEKTPOIU3 C PACTBOPUMBIM aHOIOM.
[Ipumenenue snexrposmza. CTaHIAPTHBINA AICKTPOIHBIN NoTeHIHaI. BogopoaHsiii snekrpoa. Psa
HaIpsKECHUH. 2.J.C. raJIbBAaHUYECKOTO AJIEMEHTA. CrannmapTHbie OKHCITUTEIBHO-
BOCCTAHOBHUTEJIbHBIC IMOTECHIIMAIBI U IPUMEHEHNE UX IS OMPECICHUS BO3MOXHOCTH MPOTCKAHUS
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA.

Tema 8. KomniekcHbIe COeIMHEHUS

OcCHOBHBIE TIOJIOKEHUSI KOOPJAMHAIIMOHHOW TEOPUHM CTPOEHHUS KOMIUIEKCHBIX COEAMHEHUH.
XuMHu4ueckas CBsI3b B KOMILJIEKTHBIX COEAMHEHUAX. JJIOHOPBI M aKIIENTOPHI 3JIEKTPOHOB. 3aBUCUMOCTh
KOOPJIMHAIIMOHHBIX CBOMCTB IEHTPAJIBHOTO aToMa OT CTPOEHHUS €ro JJIEKTPOHHON O0O0OJIOUYKH.
Jluranasl.  KoopIMHalMOHHOE — YHCIIO. Homenknatypa  KOMIUIEKCHBIX  COEIMHEHHM.
DIIEKTPOTUTHYECKUE CBOMCTBA KOMIUIEKCHBIX COeIUHEHUU. Jluccommarus KOMIUIEKCHBIX MOHOB.
KoncranTa HeCTOMKOCTH.

Tema 9. O6mue cBoiicTBa MeTa/LI0B. CIIaBbI

OTHOCHUTENbHAs PACIPOCTPAHEHHOCTh METAJJIOB B NPHUPOAE M BaKHEHIIME BHUABI PYI.
OcHOBHEBIC METOJIbI TOTYYEHUS METaJIOB nu3 pyn: THAPOMETALTY PTUUECKHE,
MAPOMETAILTYPTrUYECKUE U AIEKTPOMETAIUTYPrUuecKue.

Oco0EHHOCTH CTPOCHHS M PU3MUECKUX CBOWCTB METAIITMYECKUX MaTEPHUAJIOB.

XUMHUECKHE CBOMCTBA MeETajjoB. B3aummojelicTBHE METaIJoOB C HeMeTaljaMu, BOIOM,
pacTBOpaMH KHUCIIOT U IIeT04Yel. XMMHUECKHUE CBOMCTBA OKCUIOB Y TUIPOKCHIOB METAJIOB.

3.4 TemaTnka ceMMHAPCKUX/NIPAKTHYECKHUX U J1a00PaTOPHBIX 3aHATHI

3.4.1. Cemunapckue/npakTuiecKue 3aHATHS

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
HUen.: T.C. Jleyxuna
WJ1 2098248



3.5 TemaTrnka KypcoBBIX POEKTOB (KypCcOBBIX padoT)
He npexycmoTrpeno

4. YuyeOHO-MeTOAUYECKOE H I/IH(l)OpMaHI’IOHHOQ o0ecreueHue

4.1 Hopmatusnble 1okKyMeHTbI © 'OCTsb1
He npenycmorpeno

4.2  OcHoBHas JuTEpaTypa

1 O61as u HeopraHu4eckasi XuMus: yueOHUK U IPaKTUKYM JJIsl IPUKJIQHOTr0 OakaiaBpuaTa
/ T.B. MaprteinoBa, 1.B. Apramonosa, E.b. 'ogynoB — M.: U3nartensctBo HOpaiit, 2015. —
39%c.

2. I'munaka H.JI. O6mas O6mas u Heopranudeckas xumus. M. FOpaiit, 2012. — 898c.

3. 3agaun u ynpaxkaenus 1o oomei xumuu / H.JI. I'muaka — M.: m3narensctBo «k KHOPYCy,
2012. —240c.

4. MapteiHoBa, T.B. 3amanus miig caMOCTOSTENIBHOH paboTh: y4eOHOEe Mocodue
[DnexTponnslii pecypc]/ T.B. MapteiHoBa; noa pen. aropa.- M.: MI'TY «MAMMW», 2011. —
117¢c. —=URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

4.3 JlomosiHMTe/IbHAS JIUTEPATypa

1. AxmeroB, H.C. OOmas u Heopranuyeckas OOmas u HeopraHuyeckas XUMHUS.
[OnexkTponnblit pecypc] — Onekrpon. man. — CII6. : Jlams, 2014. — 752 c. — URL:
http://e.lanbook.com/book/50684.

2. Axmeros, H.C. JlabopaTopHble U CEMHUHApPCKUE 3aHATHS MO OOILIEH W HEOpraHW4ecKou
xuMuH. [Dnexktponnslii pecype] / H.C. AxmetoB, M.K. A3uzoBa, JI.W. bagsiruaa. — D1eKTpoH. 1aH.
— CII6. : JIanb, 2014. — 368 c. — URL.: http://e.lanbook.com/book/50685

4.4  DiaexkTpoHHBbIE 00pa3oBaTebHbIE PECyPChl

IIpoepammmuoe obecneuenue u uHmMepHem-pecypcol.

- http://chemistry-chemists.com/chemister/chemie.htm - kHUrH O BCceM paszenam XUMUH,
- http://www.alleng.ru/edu/chem9.htm - y4eOHbIi MaTepuan Uit CTYJJCHTOB 110 XUMHUH

4.5 JluneH3MOHHOe M  CBOOOJHO  pacnpocTpaHsieMoe INPOrpamMMHOe
o0ecrnieueHue
He npenycmotpeno

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
HUen.: T.C. Jleyxuna
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4.6 CoBpemennbie npodeccuoHaIbHbIe 0a3bl JAHHBIX U UHGOPMAIMOHHBIE
CIIPaBOYHbIE CHCTEMbI
He npenycmotpeno

S. MarepuajbHO-TeXHHYECKO0e o0ecredyeHue
s npoBenenus 1ab0paTOpHOro MPaKTUKyMa Ha COBPEMEHHOM YpPOBHE IIPH BBIIIOJIHEHUU
71a00paTOPHBIX PabOT MPETYCMOTPEHO UCTIONB30BaHUE CIEAYIOMIETO 000PYI0BaAHHMS:
AKBaIUCTUILIATOP.
AHAJIUTUYECKHUE BECHI.
TexHuyeckue Bechl.
DNEeKTPUUECKUH NOTYyIPOBOIHUKOBBIM BBITPSIMUTED.
MunnuaMnepMeTphl.
CymmnbHbINA mKad.
DTOPOIIACTOBBIE KAIOPUMETPHI.
Tepmomerpsl.
DIEKTPOIU3EPHI.
. pH-meTp-noHomMeTpEI.
11. Cnexrpodoromerp CD-56.
12. UK-®Dypbe CIEKTPOMETP C MIPECCOM PYUHBIM I'MIPaBIMUYECKUM.
13. ®oromerp KDOK-3-01 hoToanekTpuueckuii.
14. YcTanoBKa ¢ BpalaromumMest TMCKoBbIM dekTpoaoM (BD1-06).
15. Iorpy:xHnoii TepmocTtaT-mupkyasitop LOIP LT-208 u TepmocTat HUpKYJISIIMOHHBINA
BT3-2.
16. ABromatnueckuii Tutpatop TitroLine Alpha.
17. Ilorenuumocrar mapku [PC PRO-M.
18. HoyTOyk ¢ ycranoBinenHnsiMu cpenctBamMu MS Office PowerPoint.
19. MyabTUMeTUHHBINA TPOEKTOP C NEPEHOCHBIM IKPAHOM.
20. Cnektpometp atoMHO-abcopoumonublii «KKBAHT-2A»»
21. I'azoBb1it xpoMatorpad Shimadzu GC-14B.
22. BoITsKHBIE TIKA(BbI.

SPXNN B W~

6. MeToauveckue peKOMeHIaluu

6.1 MeToanuyeckue peKOMEeHAAUNH VISl IPenoAaBaTeisi 10 OPraHu3auumn

00y4eHust

OCHOBHBIM TpeOOBaHHWEM K TMPEMOJABAHUIO IMCIHILIMHBI SBJISIETCS TBOPYECKHUM, MPOOIEMHO-
}IHaHOFOBBIfI I/IHTepaKTI/IBHI)II\/'I Imoaxon, HOSBOJ’IHIOHH/Iﬁ ITIOBBICUTH I/IHTepeC CTy,HeHTOB K CO}Iep)KaHI/II'O
y4eOHOro MaTepuaia.

OcHoBHas (popma H3y4eHHS W 3aKPEIICHUS 3HAaHUW 110 STOW JNUCIMIUINHE — JICKITMOHHAS 1
npakTryeckas. [IpenoaaBaTesns J0KEH MMOCIe0BaTEeIbHO BEIYUTATh CTYICHTAM PSiT JICKIMH, B X01€
KOTOpBIX cne)lyeT COCpe)]OTO‘—II/ITI) BHUMAHHC HA KJIFOUCBBIX MOMCHTAX KOHerTHOFO TeOpeTI/I‘—IeCKOFO
Marepuana, a TakKe OpraHu30BaTh MPOBEICHHE JabOPaTOPHBIX 3aHATHH TaKMM 00pa3oM, YTOOBI
aKTI/IBI/I3I/IpOBaTI) MBIIIJICHUC CTYHeHTOB, CTI/IMy.]'II/IpOBaTI) CaAMOCTOSTCIIBHOC H3BJICUCHHUC HWMHU
HEOOXoauMON HHGOPMAIIMK W3 Pa3IMYHBIX HMCTOYHHKOB, CPAaBHUTEIBHBIA aHAIN3 METOI0B
pEIICHUI, COIMOCTaBJIEHWE TMOJMYYEHHBIX pe3yJbTaToOB, (OPMYIUPOBKY |  apryMEHTAIUIO
COOCTBEHHBIX B3TJISII0B HA MHOTHE CITOPHBIE IPOOIIEMBI.

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
HUen.: T.C. Jleyxuna
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OcHOBY y4eOHBIX 3aHSTHM MO JUCHUIUIMHE COCTaBISAIOT JieKuuu. B mporuecce oOyueHus
CTYACHTOB HCIIOJIb3YIOTCSI Pa3IMYHbIe BUIBI YUEOHBIX 3aHATHH (ayIUTOPHBIX M BHEAYIUTOPHBIX):
JICKIIMU, CEMUHAPCKUE 3aHATUSA, KOHCYJIbTallMU W T.A. Ha mepBoM 3aHATHH MO JaHHOW yueOHOMU
JUCHUTUTMHE HE00X0IMMO 03HAKOMHTD CTYJICHTOB C IMOPSAKOM €€ U3Y4EHUSs!, PACKPBITh MECTO U POJIb
JTUCIUIUIMHBL B CUCTEME HAayK, €e MPaKTHYeCKOe 3HAaueHHUe, JTOBECTH 10 CTYJIEHTOB TpeOOBaHUs
Kaeapel, OTBETUTH HA BOIIPOCHI.

[Ipy 1DOArOTOBKE K JIGKUMOHHBIM 3aHATHUAM MO Kypcy «XHUMHUYECKHE OCHOBBI
TEXHOJOIMYECKUX IIPOLECCOB» HEOOXOOUMO MpoayMaTh IUIAH HUX IPOBEAEHUS, COAEpKAHUE
BCTYNUTEIHHOU, OCHOBHOM U 3aKITIOYUTENIbHOM YacTH JIEKIIUU, 03HAKOMUTHCS C HOBUHKAMU Y4eOHOMN
U METOJMYECKOW JIMTEpaTyphl, MyOJUKALMUSIMHU I[EPUOJUYECKON IE€YaTH MO TeME JIEKIMOHHOIO
3aHATHUSA, ONPEJCIUTh CPEICTBA MAaTEPHATIbLHO-TEXHUUYECKOT0 00ecTIeueH s JIEKIIMOHHOTO 3aHATUS U
HOPSAJOK MX UCIOJIb30BAaHUS B XOJ€ UTCHMSI JIEKUMU. Y TOUHUTH IUIAH MIPOBEAEHUS MPAKTUYECKOTO
3aHATHUSA IO TEME JICKIIUH.

B xone neKIMOHHOro 3aHATHS MpenojaBareib JOKEH Ha3BaThb TEMY, Y4eOHbIE BOIPOCHI,
03HAKOMUTH CTYJICHTOB C IEPEYHEM OCHOBHOM M JIOMIOJHUTEIBbHOMN JIUTEPATyPhl IO TEME 3aHATHUA.

Bo BcrynuTensHOM yacTH KUMKW 000CHOBATH MECTO W POJIb M3y4aeMOW TEMbI B YUCOHOM
JUCLUUILJIMHE, PAacKpbITh €€ IpakTUYecKoe 3HaueHue. Eciu uuraercs He mepBas JIEKIUS, TO
HE00X0JUMO YBsI3aTh €€ TEMY C IIPEAbLAYIIEH, HE HapyIllas JOIMKHU U3JI0KEHNs y4eOHOro MaTepuania.
Jlexuuto crnegyeTr HauYMHATh, TOJBKO YETKO 0003HAYMB €€ XapakTep, TeMy U KPYT TeX BOIPOCOB,
KOTOpBIE B €€ X0/1€ OylyT pacCCMOTpPEHBI.

B ocHOBHOI 4YacTu IeKIMH CIEAyeT pacKpblBaTh COJEp)KaHUE YYEOHBIX BOIIPOCOB,
AKLIEHTUPOBATh BHUMAaHUE CTYJEHTOB Ha OCHOBHBIX KaTE€ropusiX, SBJIEHUSAX M Ipoleccax,
OCOOCHHOCTSIX WX MPOTEKaHUs. PacKpbIBaTh CYIIHOCTh U COACPKAHHE PA3IMYHBIX TOUYEK 3PEHUS U
Hay4yHBIX IIOAXOJOB K OOBSCHEHHIO Te€X WIM MWHBIX SBIEHMH U 1poueccoB. Cruemyer
apryMEeHTUPOBAaHO 00OOCHOBATh COOCTBEHHYIO IMO3UIUIO MO CHOPHBIM TEOPETUYECKHUM BOIPOCAM.
[TpuBoauTh mpuMepsl. 3aiaBaTh O XOAY H3JIOKEHUS JIEKIMOHHOIO MaTepuaiga pUTOpUYECKUE
BONPOCHl W CaMOMYy JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET AaKTHUBU3ALUHU MBbICIUTEIBHON
JIESITEIBHOCTH CTY/EHTOB, IOBBIIICHUIO WX BHUMAaHMUS WM HHTEpeca K MaTepualy JeKLUHU, ee
conepxanuto. IlpenonaBaTens AOKEH PYKOBOAUTH PaOOTON CTYJEHTOB IO KOHCIEKTHPOBAHUIO
JIEKIIMOHHOTO MaTepuaia, MOJAYEPKUBATh HEOOXOAMMOCTh OTPAKEHMsI B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3yyaeMol TeMbl, 0c000 BbIIENSISI KATErOPUHHBIN anmapar.

B 3akimtounTenbHON YacTu JEKIMU He00X0uMO cOpMYIUpPOBaTh 00IME BBIBOJIBI 10 TEME,
PaCKPBIBAIOLIME COJIEPKAHNE BCEX BOIIPOCOB, MOCTABICHHBIX B JIEKIIMU. OOBSBUTH IJIaH 0YEPETHOTO
CEMHHApPCKOT0 HWJIM J1abOpaTOPHOTO 3aHATHS, JaTh KpaTKUE PEKOMEHJAllMd IO TMOJATrOTOBKE
CTYJCHTOB K CeMHHapy WU j1abopaTopHoil pabore. OnpeaenuTh MECTO U BpeMsl KOHCYJIbTAallUu
CTyJ€HTaM, TOKEeJIaBIIUM BBICTYIIUTh Ha CEMHMHApE C JOKJIaJaMu U pedeparaMu MO aKTyaIbHbIM
BOIIPOCaM 00CYK1a€MOI TEMBI.

[Ipn 3TOM BO Bcex yacTAX JEKUHUHM HEOOXOJMMO BECTH JHAJOr CO CTYJEHTaMH M JaBaTh
CTYZ€HTaM BO3MOXKHOCTb JUCKYTHPOBATh MEX]y COOOM.

Henp npakTuyeckux 3aHATHI OOECneunuTh KOHTPOJIb YCBOEHHS Yy4eOHOro Marepuana
CTYJCHTAaMH, pacUIMpeHHe W YIIyOJeHHe 3HAHWH, MOJTY4YeHHBIX MMM Ha JIEKIUSIX U B XOJIe
camocTtosTeNnbHO paboThl. [loBbimieHne 3()PEKTUBHOCTH MPAKTUUECKUX 3aHSITHH JOCTUTAaeTCs
MOCPEJICTBOM CO3/IaHUSI TBOPUYECKOW OOCTaHOBKM, PACHoJararoiieid CTYJEHTOB K BbICKa3bIBAHUIO
COOCTBEHHBIX B3IVISIIOB M CYXJAEHUH MO OOCYKTaeMbIM BOIpPOCaM, MKEJIAaHUI0 y CTYAEHTOB
nopa0oTaTh y JOCKH MPH PEIICHUH 3a]1ay.

ITocne kaxa0ro JEKIMOHHOTO M IPAKTUYECKOT O 3aHATHS CAENIaTh COOTBETCTBYIOILYO 3aIIHCh
B KypHaJlaX ydeTa MOCEIIAaeMOCTH 3aHSATHH CTyJIEHTaMH, BBIACHUTH y CTapOCT Y4EOHBIX TpyII
NPUYMHBL OTCYTCTBHUSI CTYJEHTOB Ha 3aHATUAX. [IpoBOIUTH TIpynmoBble M WHIUBUAYaJIbHbIE
KOHCYJIbTallUM CTYZEHTOB IO BONPOCAM, BO3HHUKAIOIIMM Y CTYJEHTOB B XOJI€¢ UX MOATOTOBKHU K

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
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TEKyIIe M MPOMEXYTOUHOH aTTecTalluyd MO y4eOHOM AMCUMILIMHE, PEeKOMEHIOBAaTh B IMOMOIIb
y4eOHbIC U APYTHE MAaTePUalIbl, a TAKXKE CIIPABOUYHYIO JINTEPATYPY.

B neKuuOHHBIX WM MPAKTUYECKHMX HEOOXOJMMO BECTH AMAJIOr CO CTYISHTAaMH U JaBaTb
CTYJIEHTaM BO3MOXHOCTb JUCKYTHPOBATH MEKIY COOOM.

[IpenogaBarens, MPUHUMAIOIINN 3K3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a MPABUILHOCTD
BBICTaBJICHUS OIICHKH.

6.2 Meroguuyeckue yKazaHus AJs 00Yy4aOIIMXCS 110 OCBOCHHUIO M CIUILIHHBI

YcnemHoe wu3y4YeHHE Kypca TpeOyeT TMOCElmIeHUsl JIeKIUW, aKTUBHON paboThl Ha
nabopaTopHbIX paboTax, BBINOJIHEHHS BCeX yUeOHBIX 3aJaHMM IMpernojaBaTelisi, 03HAKOMIICHHUS C
OCHOBHOW U JOIOJHUTEIILHON JIUTEpaTypoi. Bo BpeMs nexkuuu CTyACHT JOJDKEH BECTU KpPaTKHUM
KOHCHEKT. JloMa camMocTosTeNIbHO padoTasi C KOHCIEKTOM, CTYJIEHTY HEOOXOAMMO IOMETHUTH
MaTepHalibl, KOTOPBIE BBI3BIBAIOT 3aTPyAHEHUS il moHuMaHus. [Ipu 3Tom oOyuaromuiicss JOmKeH
HANTH OTBETHI HA BOIIPOCHI, UCIOJIB3Ys pEKOMEHAYEMYIO TUTepaTypy. Eciu emy camoMy He ynaeTcs
pazo0paThcsi B MaTtepuaie, HeoOX0AUMO CPOPMYITHUPOBATH BOMPOCHI U OOPATUTHCS 32 TTOMOIIBIO K
MpernojaBaTeNio Ha KOHCYJNbTalMK WM Ommkadmeit neknuu. OOyuaromemycs HE0O0XO0AUMO
PETyJISIPHO OTBOJIUTH BpEMs UIsl MOBTOPEHHUS MPOWIEHHOTO Marepuaia, MpoBEpsis CBOM 3HAHUS,
YMEHHS ¥ HaBBIKU MO KOHTPOJIBHBIM BOIIPOCAM.

JlaGopaTopHble pabOTHI COCTABISIOT BaKHEHINYIO YacTh MPO(EeCCHOHAIBHOM MOJTOTOBKH
cTyaeHToB. OHU HaIlpaBJICHbI HA YKCIEPUMEHTATbHOE MOATBEPKICHUE TEOPETUUECKUX TOJI0KEHUN
u hopMUpOBaHUE YUEOHBIX U MPO(HECCHOHATBHBIX MPAKTHUYECKUX YMEHUH.

CTyzeHT caMOCTOATENBHO, OJIB3YSICh METOAMYECKUMH PEKOMEHIAUIMEU, OPOPMIISET:

- 3arjaBHe, B KOTOPOM YKa3bIBae€TCA Ha3BaHHE JaOOPAaTOPHON pabOThI U €€ MOPSAKOBBIN
HOMEp;

- 11eJIb PaboTHI;

- 000py/I0BaHKE U PEAKTHUBHI,

- coJiepKaHue paboThl;

- IOPAJIOK (TIOCIIEI0BATENbHOCTD) BBIMOJIHEHUS pabOThI;

- IpaBUJIa TEXHUKU 0€30MMaCHOCTH U OXPAaHBI TPYy/a MO JJaHHOU paboTe (10 HEOOXOJUMOCTH);

- o0mme nmpaBuiia K 0ohOpMIICHHIO JTabOPaTOPHOU pabOTHI.

Kaxplif CTy/IeHT JOJKEH caM IUIaHUPOBaTh CBOIO CAMOCTOSITENIBHYIO PabOTy, MCXOMS U3
CBOMX BO3MOYKHOCTEH M NPUOPUTETOB. DTO CTUMYJIHMPYET BBINOJIHEHHE pabOThI, co3naeT Ooiee
CIIOKOIMHYIO 0OCTaHOBKY, UTO B UTOTE MOJIOKUTEJIHO CKa3bIBAE€TCSl HA YCBOGHUH MaTepHUaa.

BaxxHO mostHee yuecTb 00CTOSITEIhCTBA CBOCH pabOTHI, YSICHUTB, YTO SIBISICTCS TJIABHBIM Ha
JAHHOM JTare, KaKylo MOCIeI0BaTEIbHOCTh PadOThl BHIOPATh, YTOOBI BHIOJHUTH €€ JIydIle U C
HaMMEHBIINMH 3aTpaTaMH BPEMEHHU M SHEPTHH.

Jnis mooTBOpHOM pabOThl HEMallOBa)KHOE 3HAUYEHUE HMMeEeT OOCTaHOBKA, OpraHu3alus
pabouero Mecra. HyxHO H00UTBCS, YTOOBI MECTO PabOTHI MO BO3MOXHOCTH OBUIO TIOCTOSIHHBIM.
PaboTa Ha mpUBBIYHOM MecTe JeNaeT ee 6oee MmiIoJ0TBOpHON. [IpoyKTUBHOCTE pabOTHI 3aBUCUT OT
NPaBWIBHOTO YepelOBaHUS Tpylda W OTAbIXa. [loATOMYy KaxkIble 4ac WM JIBa CIEAyeT IellaTh
nepepsiB Ha 10-15 MuHyT.

[Tpr camocTOSATENBHOW MPOPadOTKE MOMAIIHUX 3a/JaHUi W HAIMCAHWUS WHAWBHIYaTbHBIX
paboT CTyIeHTaM PEKOMEHTyeTCs MOIh30BATHCS OMOIMOTEYHBIM (POHIOM TUTEPATYPHI (YdeOHUKaAMH
U TEePHOJAMYECKHIMH W3JIaHUSMH), a TaKKe METOJWYECKMMH YKa3aHUSMH 110 BBIIOJHEHUIO
CaMOCTOSITENIbHBIX paloT.
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7. DoH/1 OLICHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHMS Pe3yJbTATOB 00y4eHHUs!

[IpomexyTouHas arrectanusi oOydaromuxcs B ¢popMe 3auéra MPOBOIAUTCS TIO
pe3yJbTaTaM BBITIOJIHEHHSI BCEX BUJIOB Y4eOHOM pabOThI, TPEyCMOTPEHHBIX YUEOHBIM
IUIAaHOM MO0 JaHHOW AMCIMIUIMHE, MPU 3TOM YUYUTBHIBAIOTCS PE3YJIbTAThl TEKYIIETO
KOHTPOJISL yCIleBaeMOCTU B TeueHue cemecTtpa. OIlleHKa CTENEeHH JAOCTUKEHUS
O0OyYaroIIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOYyUEHHMS 10 NUCHUILIMHE TIPOBOJUTCS
IpernojiaBaresieM, BeAyIIUM 3aHITHUS M0 JUCIHUIUIMHE METOJ0M SKCIEPTHON OLEHKH.
[Io wTroram mNPOMEXKYTOYHON aTTECTAlMU IO AMCIMIUIMHE BBICTABIISIETCS OIEHKA

«3a4YTCHO» UJIN «HE 3a4YTCHO».

K mpomMexxyTouHO#H arTecTanuy IOMyCKalOTCS TOJIBKO CTYJICHTBI, BBITIOJHUBIIME BCE BHJIbBI
yueOHOI paboThl, IpeayCMOTpEeHHbIe paboyueil MporpaMMoi Mo AUCHUILTUHE « X UMUYECKHE OCHOBBI
TEXHOJIOTHYECKUX MPOIECCOBY

Bun paGotsr dopma OTUETHOCTH U TEKYILETr0 KOHTPOJIA
OdopmiieHHble  OTUETHl  (KYpHaJ) MPAKTUYECKHUX(JTAOOPAaTOPHBIX)
[Ipaktuyeckue paboT, TPenyCMOTPEHHBIX paboyeil mporpaMMoil AMCUMILIHHBI C
paboThI OTMETKOW TPEnoaBaTeisi «3auTeHO/HE 3a4TEHOY, €CIIA BBITOJHEHBI U

o opMIIEHBI BCE pabOTHI.

KonTponbnas padora

CPGIICTBO IIPOBCPKU YMeHI/If/'I NPUMCHATH IIOJIYYCHHBIC 3HAHUSA JIA
peICHUA 3a1a4 OMMPECACIICHHOIO TUIIAa IO TCME WJIN pa3acily.

Tect

Onenka mpernojaBaresisi «3a4T€HO/HE 3a4TE€HO», €CIH pe3ylbTar
TECTUPOBaHUA M0 mKaie (myHKT 7.2.3) coctaBiseT 6onee 55 %.

7.2 lIkana u KpUTEPHH OLIECHMBAHMS Pe3yabTATOB 00y4YeHUSA

7.2.1 IllkaJjia oueHUBAHUA NPAKTHYECKOI padOThI

[IIxana orteHnBanus

Onucanue

3auTeHo

BrimonHeHs! Bce BUIBI yUeOHOU pabOTHI, MPEAYCMOTPEHHBIE YUeOHBIM
mmaHoM. CTyZIeHT JI€MOHCTPUPYET COOTBETCTBHME 3HAHUW, YMEHHI,
HABBIKOB TPUBEJCHHBIM B TaOmuIlaX TMOKaszareiei, omepupyer
MpUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMH, HABBIKAMHU, PUMEHSIET UX B
CUTYaIIUSAX MOBBIIIEHHON CJI0KHOCTHU. [Ipy ’TOM MOTYT OBITH TOTYIIIEHBI
HE3HAUMUTENbHbIE  OMMOKW,  HETOYHOCTH,  3aTpyJHEHUs  Ipu
AHAIUTUYECKUX ONeEpauusax, MEPEHOCe 3HaHUKW M YMEHHUW HAa HOBBIE,
HECTAHAAPTHBIE CUTYAIUH.

He 3aureno

He BbmonHeH oauH wuiau  Oojee BUAOB  y4yeOHOW  paboTHI,
NPEIYyCMOTPEHHBIX y4eOHbIM TuiaHoM. CTyIeHT JIeMOHCTPUpPYET
HEMOJIHOE COOTBETCTBHE 3HAHMN, YMEHHUH, HAaBBIKOB NPHUBEICHHBIM B
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TaOMUIAX [OKa3aTeneil, MJOMyCKaloTCs 3HAYUTEIbHbIE  OIIMOKH,
IPOSBISAETCS OTCYTCTBME 3HAHWW, YMEHUH, HaBBIKOB [0 pALY
IIOKAa3aTeNNel, CTyACHT HCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYJHCHMS IIpU
ONEPUPOBAHMUU 3HAHUSAMH U YMEHUSMHU IPU HUX I[EPEHOCE HAa HOBbIE
CUTYaLINH.

7.2.2 llIkayia oueHMBAHUSA KOHTPOJbHOH PadoThI

[IIkaya OLleHUBaHUS Onucanue

3auTeHo OtBeThl naHbl Ha Bce TpU 3aAaHusd. CTyAEHT NEMOHCTPUPYET 3HAHMS
IOPUINYECKUX TEPMUHOB, YMEHUE MIPABUIIBHO UX IPUMEHSTh, CIIOCOOEH
aHaJM3UPOBaTh, 0000MIATh (AKTHUECKUI U TEOPETUYECKHUI MaTepuall,
(GopMynIHpyeT KOHKPETHbIE BBIBOJbI, YCTAHABIMBAECT IPUYMHHO-
CIIEICTBEHHBIE CBSI3H. YMEET apryMEHTUpPOBAaThb CBOIO TOYKY 3pPEHUS,
UCIOJb3Yys HOPMBI IIPABOBBIX aKTOB. IIpu 3TOM MOTyT OBITH OIMYIIEHBI
HE3HAYUTENIbHBIC OITMOKH, HETOYHOCTH TPH BBHITIOTHEHUH 3a/1aHUM.

He 3aureno He Bbimonneno onHo unu Oonee 3anaHuil. CTyJIEHT JAE€MOHCTPUPYET
HETOYHOE U HEIOJIHOE 3HaHME IOPUIMYECKUX TEPMHHOB, HE yMEET HX
MpPaBWIbHO MPUMEHTb, HE CIOCOOEH aHaIU3UpOBaTh COJEp)KAHUE
HOPMATHUBHBIX IIPAaBOBBIX aKTOB, 0000IIaTh, [eJaTh BBIBOJBI IS
[IPaBWJIBHOT'O OTBETA HAa BOIIPOCHI 3a/1aHUH.

7.2.3 llIkaj1a oleHUBAHUSA TECTA

Ixama oneHUBaHUA Onucanue
3auTeHo Tect npoiinen 6omee yem Ha 55%
He 3aureHo Tect mpolinen menee ueM Ha 55%

7.3  OueHo4HbIE CpeCTBA

7.3.1. Texkymuii KOHTPOJIb

7.3.1.1 Ilpumep TecTa MO AUCHUIIIMHE «XHMHYECKHE OCHOBBI TEXHOJIOTHYECKHX
NpOLEeccoB)

1. Kax Ha3pIBaeTCs SHEPTHS ABWKCHHS U B3aUMOJICHCTBHS BCEX YACTHUIl CUCTEMBI, 332 UCKITFOUEHUEM
KUHETHYECKOW YHEPTUU JIBUKEHUS CUCTEMBI U OTCHLUAIBHOM SHEPTUU €€ B M0JIe TATOTeHUs?

1) sHTaNBIUSA;

2) BHYTpEHHSS DHEPIHS;

3) norenuuan ['nb6ca.

2. Kak Ha3piBaeTcsi (PYHKIHUS COCTOSHHS, XapaKTepU3YIOIas TEMIOCOJepKaHUE CHCTEMbl MpU
p=const?1) sHTaIBINS,

2) sueprus ['u66ca;

3) sHTpOMNHUSL.

3. ITpu abconmoTHOM HyJie SHTpoMHUs Beex Ten paBHa 0- 31o:1) I1epBblii 3aK0H TEPMOJMHAMUKY;

2) Bropoii 3aK0H TepMOJIMHAMUKH;
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3) Tpetwnii 3aKOH TEPMOIUHAMHUKH.

4. He mpuberas k pacueTam, ONpee/IUTe 3HAK U3MEHEHHUS YHTPOIHH MIPH CTAHAAPTHBIX YCIOBUIX
st peakuuit: a)2SO02:+020=2S03(r); 0)NH;3)+HBr(r)=NH4Br ).

1) a) ®S>0; b) ®S<0;

2) a) ®S>0; b) ®S>0;

3) a) ®S<0; b) ®S<0.

5. PaccuuraiiTe TemmepaTypy paBHOBecHs 1 oOpaTtumoii peakuuu, ecin ®Hp'=260,3 ]Ik,
®S,’=282 Ix/K:

1) 0,92 K;

2) 923 K;

3) 1,08 K.

6. Kak Ha3pIBatoOTCs peakuuu, MPOTEKAIOIIME C BbIIEICHUEM Teruia?

1) rereporeHusie;

2) BK30TEPMHUECKHUE;

3) SHAOTEpMUYECKHE.

7. TlomBoammass K cCHCTEME OHHEpPrusl pacXoIyeTcs Ha YBEIMYEHHWE BHYTPEHHEH JSHEpPruu u
COBeEpIIICHHE PAaOOTHI TPOTUB CHJT BHEIITHETO JIABJICHUS - 3TO:

1) ITepBbIit 3aKOH TEPMOJTMHAMUKH

2) Bropoii 3aKOH TepMOIMHAMUKY;

3) Tperwuii 3aKOH TEPMOIUHAMHMKH.

8. Kak mnHaspiBaeTcs KpUTEpHUl CaMOMPOU3BOJBHOIO MPOTEKAHUS PEAKIUU MPH MOCTOSHHOM
naBieHun? 1) SHTAIBINS,

2) sueprus ' u66ca;

3) sHTpOIHS.

9. DyHKIMS COCTOSHUS, XapaKTEPHU3YIOIlas CTENEHb HEYMOPSIOYCHHOCTH CHUCTEMBbI, — 3TO:1)
SHTAJIBIINS,

2) sneprus I'u606ca;

3) sHTpoMHs.

10. KakoBa crangapTHas SHTanbnus oOpa3oBaHusi okcuaa Oapusi — BaO B x/[x/monb, ecnu npu
okucnenuu 0,2 monb Oapust Beiaenuiock 111,62 k] Tenna?

1)1116,2;

2) 2232 .4;

3) 558,1.

Kniouu x mecmoswim 3a0anusm

Ne Bompoca 1 2 3 4 5 6 8 9 10
Ne orBeTa 2 | 3 3 2 2 1 2 3

7.3.1.2 Ilpumep KOHTPOJIbHOMH PadOTHI MO AUCHUNIHHE «XUMHYECKHE OCHOBBI
TeXHOJOTHYeCKHX NMPOLEeCCOB»

1. CocrtaBbTe MOJIHYIO 3JEKTPOHHYIO U DJIEKTPOHHO-Tpaduyeckyto (opMyibl dJIEMEHTa ¢
MOPSIIKOBBIM HOMEPOM 22. YKaXHUTe 3JEKTPOHHOE CEMEHCTBO, HAMMUIINTE 3HAYEHHS BCEX
KBAaHTOBBIX YHCeN (HOPMUPYIOIIETO 3JIEKTPOHA aTOMA 3JIEMEHTA.

2. PaccumraiiTe cTaHmapTHYIO SHTANBNHIO peakiun: 4Feqt302r=2Fe203x). YKaxkuTe 5K30-
WIN HJI0TEPMUYECKOH OyIeT TaHHAas peaKlus.

3. Kak usmenutcst ckopoctb xumuueckont peakuuu: How) + Ior) [ Hlr), ecam:

a)yMEHBIINTH KOHIIeHTpamnuio Hy B 2 pasa; 6) moBeicUTh Temneparypy nporecca Ha 60°C (©=4)?
4. B xaxom oobeme 2 M pactBopa NaCl cogepxurcs 5 conu?
5. PaccraBbTe K03 HUIMEHTHI, TTOJIB3YSICh METOJIOM TTOJTYPEAKIIANA:
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KNO2+K>CrO7+HNO3[ ICr(NO3)3+KNO3+H> 0.
6. Kaxoit n3 Haxomsmuxcs B koHTakTe Sn-Cd meramioB OyaeT MoABEpratbcsi KOPPO3UH B
arpeccuBHOM cpene? Hanuiure ypaBHEHUS! KATOJHOTO UM aHOIHOTO MPOIIECCOB B a) KUCIIOH,
0) HEUTpaIBLHOM Ccpenax.

7.3.2. [IpoMe:xyTOUHASI ATTECTAIUSA

7.3.2.1. Bonipochl K 3a4eTy MO AMCHUILINHE «XMMHYECKHE OCHOBbI TEXHOJIOTMYECKHX
NPOLIECCOB

1. BonHoBas pyHKIMA. DIEKTPOHHOE 0071aK0 1 0pOuTaNlb. KBaHTOBBIC YHCIIA, X B3aMMOCBSI3h

2. T'maBHOe KBAaHTOBOE 4YMCIO. OHepreruueckue ypoBHH. OpOuUTanbHOE KBAHTOBOE YHCIIO.
[TogypoBuu. ®opma s- u p- opOuTanei.

3. MaruutHoe kBaHTOBOE uncio. KonmuuectBo opOutanei B s-, p-, d- u f- moxypoBHsIX, B3auMHas
OpHUEHTAIUsI aTOMHBIX OpOUTANICH.

4. CrinHOBOE KBAaHTOBOE YMCJIO0. MaKCHMaJIbHOE YHMCIIO 3JIEKTPOHOB Ha OpOUTANAX, MOAYPOBHAX U
YPOBHSIX.

5. llpuHOMD M DOCIEAOBAaTENbHOCTh 3AIIOJHEHMS DJIEKTPOHAMHM JHEPreTUYECKMX YPOBHEH U
MOJlypOBHEHN B MHOT'O3JIEKTPOHHBIX aTOMaXx.

6. MakcruManbHOE YHCIIO AJIEKTPOHOB HA OPOUTANIAX, TOAYPOBHAX U YPOBHSX.

7. Ipasuio ITaynu u npasuiio I'ynna (mpumMepsl IpUMEHEHuUs).

8. DneMeHTapHble YaCTULbL: 3JIEKTPOH, IPOTOH U HEUTPOH. MX 3apsaa u macca.

9. 3apsan siapa W MOPAIKOBBIA HOMEpP AJIEMEHTa B IMEPUOAMYECKOM cucTteme. MaccoBoe 4YHCIO,
aTOMHas Macca 3jeMeHTa. M30Tomnsl.

10. Iepuoanueckuii 3axon J[.M1.MeHneneeBa u nepuogudeckas CUCTeMa 3JIEMEHTOB C TOYKH 3PEHUS
CTPOEHUS SNIEKTPOHHOH 00605104kH aTOMOB. CoBpeMeHHast (popMyJIMpOBKa NEPUOTUIECKOT0 3aKOHA.
11.Ilepnonnueckas cucrema 31neMeHTOB. [leprnoas! v rpynnsl 35eMeHToB. [IprunHa neprnoandeckoro
WU3MEHEHHUS CBOMICTB 2JIEMEHTOB.

12. Pagnyc atoma, HEprusi HOHU3AIUH, CPOJICTBO K DJEKTPOHY, JIEKTPOOTpUIaTeabHOCTH (D0).
M3MeHeHne 3TUX napaMeTpoB 10 NEPUOJaM U rpylnaM INepuoIndecKOl CUCTEMBI.

13. OcHOBHBIE XapaKTEPUCTUKU XUMHUYECKOW CBSI3U ([UIMHA CBSI3U, SHEPTUS CBSI3U, MOJSPHOCTH
cBsi3u). BaneHTHbIe yIIIbI.

14. V3meHeHne NOTEHIMAIbHON SHEPTUU CUCTEMBI NP COIMIKEHUU JIBYX aTOMOB BojopoAa. JlinHa
U DHEpPrus CBs3M B MOJIEKyJEe BOJOpoAa. V3MeHeHue HHEepPruum CUCTeMbl NpU 00pa30oBaHUU
XUMHYECKOU CBSI3U.

15. Mexanu3m o0pazoBaHMs KOBaJIeHTHOM cBsi3u. OO01as napa 31eKTpoHoB. KoBaJleHTHOCTh aTOMOB.
KoBanentHas HemomnsipHas M moJigspHas cBsi3b (mpumepbl). HachblliaeMocTh M HamnpaBiI€HHOCTh
KOBaJICHTHOH CBSI3U.

16. Mexanu3m 00pa3oBaHus HEMOJISPHOMN U MOJISPHON KOBaJIEHTHOU CBSI3U Ha npumepe Mojeky Cla
u HCI.

17. 6- u [ -cBs3u. [IpocThie U KpaTHBIE CBA3W HA MPUMEPE MOJIEKYJIbI a30Ta.

18. Mexanu3m oOpa3oBaHUs MOHHOM cBsi3u. IlpaBuino okrtera. MoHHas CBsI3b Kak MpeJebHBIN
CIIy4ail KOBAJICHTHOM MOJSIPHOM CBsi3U. CTEeNeHbh MOHHOCTH XUMUYECKOW CBA3W U BIUSHHUE HA Hee A
90 B3aMMOJEHCTBYIOINX ATOMOB.

19. BajeHTHOCT, aTOMOB B OCHOBHOM M BO30YXJEHHOM cOCTOSHUM. ['MOpuaHble opOuTamu, Hx
dopma. Tunsl ruGpUAU3aLMK: SP, SP>, SP° U PACHOJIOKEHHEe OpOUTalIel B IPOCTPAHCTBE.

20. Banentnsie yrisl. [IpoctpanctBenHas popma Monekyd. JInHelHble, yriaoBble U MUpaMUaIbHbIe
MoJIeKyJIbl. CXeMBbl IEPEeKPBhIBAHUS BAJICHTHBIX OpOUTANIEH B 3TUX MOJIEKYJIax.
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21. IunonabHbIA MOMEHT. JIMMOIBHBIII MOMEHT XUMHYECKON CBSI3M M MOJIEKYJI CJIOKHOTO BEIIECTBA.
22. Tonsatus "cucrema", "¢aza", "kommoHeHT" (ompeneneHus). ['OMOreHHBIE W TETEPOTCHHBIC
peakiuu (IMpUMepsI).

23. Dueprernueckue 3(P(EKTbl XUMHUECKUX peakuuid. DK30- U HIHIOTEPMHUYECKHE PEaKIHU
(mpumepsl). DHTANBNMSA. 3aKoH ['ecca U CIIeICTBUS U3 HETO.

26. Ilpumenenue cineAcTBUl M3 3akoHa ['ecca 11 pacuera PHTAIBIUNA XMUMHUUYECKUX PpEaKLUM.
CranpapTHble yca0BUA. DHTAIbINS 00pa30BaHUs CIOXKHOIO BEILECTBA.

27. CpenHsis ¥ UCTUHHAs CKOPOCTh XUMUYECKOW peaklny. BinsHrue KOHLIEHTPALUK pearupyrommx
BEILIECTB Ha CKOPOCTh XUMHUYECKOM peakiuy. 3aKOH JeHCTBYIOIINX Macc.

28. 'oMoreHHble XUMHUYECKUE peakuuu (IpuMepsl). BiusHue Ha cKOpOCTb TOMOT€HHOW peakluu
KOHIIEHTPALMU pearupyrolinx BenecTB. 3aKOH AeHCTBYOMUX Macc. KOHCTaHTa CKOPOCTH peaKiyH.
29. BausHue temiepaTrypbl Ha CKOPOCTb XMMHUYECKOW peakluu. AKTUBHBIE MOJIEKYJIbI, SHEPIHS
akTuBalMy. [IpuunHa 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW peakluu OT TeMIlepaTypbl. Y paBHEHHUE
Bant-T'odda, Temneparypusiii ko3duruenr.

30. I'ereporennsie peakuuu (mpumepsl). CKOpPOCTb TI'€TEPOr€HHOM pPEakLuH, BIMSHUE Ha Hee
g dy3un U MOBEpXHOCTH paszaena ¢a3. Koncranra paBHOBecHs sl TETEPOTEHHON peaKIii.

31. Karanu3 u katanuzatopbl. Karamu3 TOMOreHHbII W TE€TEPOreHHBIH, IOJIOXKUTEIbHBIA H
OTpULIATENBbHBIA. MexaHu3M JIeHCTBHs KaTanu3aTtopoB. [IpuMepbl mpuMeHEHUs KaTaJlu3aTOpOB B
IPOMBIIIJICHHOCTH.

32. HeoOpatumelie u oOpaTuMble peakuuu (IpuMepsl). XUMHUECKOE paBHOBECHUE B TOMOIE€HHBIX U
reTeporeHHsIx cucremax. Koncranra paBHoBecusl.

33. IlpaBuiio Jle-11latenbe u npuMeHEHHE €T0 K PABHOBECHBIM cucTeMaM. BiusiHue temmeparypsl,
JTaBJICHUS U KOHIIEHTPALMHU pearupyroliyx BEeLIeCTB Ha M10JI0KeHHe paBHOBecHs. [Ipumepsl.

34. BnusiHue TeMmneparypbl, JaBJICHUS M KOHLIEHTPALMM pearupyroliux BEIIECTB HA IOJOKEHUE
paBHoBecus. IIpumepsl. BbIOOp onTHManbHBIX YCIOBUI NPOBENCHHUS XMMHUYECKMX peakluil Ha
npumepe cuHte3a ammuaka: Nz + 3Hz [12NHs; AHxp<O0.

35. PactBopsl. CriocoObl BeIpakE€HUSI COCTaBa paCTBOPOB (MaccoBasi A0S, MOJISIpHAs U HOpMasbHast
KOHIIGHTPALluh, THUTD). HacellienHple, HEHACBIIIEHHBIE M IEPECBHIIIEHHBIE  PaCcTBOPHI.
Ilepexpucrammsanus.

36. TennoBble 3¢ GeKTh IPU PACTBOPEHNUHN KPUCTAJUIMYECKOTO BEIIECTBA B )KUKOCTU. CobBaTaIys
W Tujparanus. OHTalblUs pPAacTBOpEeHUs. BiusHue Temmepatypbl Ha pPacTBOPUMOCThb
KPUCTAJIJIMYECKOTO BELIECTBA B KUAKOCTH.

37. PacTBOpUMOCTh Tra3oB B JKUAKOCTU. 3aBUCHMOCTb PAacTBOPUMOCTH Ta30B B JKUJIKOCTH OT
naBieHus (3akoH ['enpu) u Temmeparypsl. [Ipumenenune mnpaswia Jle-lllatense k mpoueccy
pacTBOpeHUs ra3a B )KUIKOCTH.

38. DnekTponuThl U HEANEKTPONUTHl. Teopus snexkTponutuueckoil nuccornuanuu. Crenens (() u
KOHCTaHTa (Kuc.) AUcconuanyy. MakTopsl BIUAIOLINE HA ( U Kuue.? CHUIIbHBIE U c1a0bIe 3JEKTPOIUTHI
(mpumepsI).

39. quccounanus 3nektpoauToB. CTyneHuaTas IuccoLManys KACIOT U ocHOBaHMM. Ha npumepax
muccouuanuu ¢ocpoproit kucnotel (H3POs) u ruapoxcuna xobanbra (II) Co(OH)2. Koncranta
IIEKTPOJINTUYECKON JUCCOLUALINH.

40. 3akoH pazbaBnenus OcTBanmpia Mg cjaboro OWHApPHOrO 3JEKTPoiuTa (BbIBOA). BimsHue
KOHIIEHTPALMU pacTBOpPa CIaboro 3JIeKTPOIUTA HA CTENICHb AIEKTPOIUTUYECKOM TUCCOIHALINH.

41. HMoHoOoOMEHHBIE peaknuu C O0O0pa3oBaHMEM OcCaaka, Ta3a, CJIadoro SJIEKTPOJIUTA WIIH
KOMIIJIEKCHOT'O MOHA (IIPUMEPBI).

42. llpou3BeneHue pacTBOPUMOCTH M MPUMEHEHHE €ro JUisl BBIYHUCICHHUS KOHLEHTpaluu
HaCBILIEHHOI'O PAaCTBOPAa U BO3MOXKHOCTH BBINAJIEHHS OCaJIKa U3 pacTBOpA.

43. DnexktponuTuyeckas auccounuanus Boabl. KoHcTaHTta aguccoumanuu  Boael.  MoHHOE
npou3BeieHne Bojbl. Bogopoauslit mokasarens (pH) pacTBopos.
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44. KoHileHTpalnys MOHOB BOJIOPO/Ia U MOHOB T'HJIPOKCHAA B HEHUTPAIbHBIX, KUCIBIX U IIETOYHBIX
pactBopax. Ilokazarens pH u ero 3HaueHue B 3TUX pacTBOpax.

45. I'mpponus coneit. Crynenuatsiid ruaposms. M3menenne pH npu ruaponmse. HeoOGparumbrii
TUAPOIIN3.

46. CreneHb M KOHCTaHTa TUApOiu3a. BiusHue TemmepaTypbl M KOHLEHTPALMM pacTBOpa Ha
TUAPOJIN3.

47. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuny. CTENneHb OKUCIEHUS U BaJEHTHOCTh ATOMOB.
OxucneHne U BOCCTAaHOBJICHUE.

48.9nekTpoHHbId Oaanc. CoCTaBIICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN HA TIPUMEPE:
H2S + KMnO4+ H2S04 - S + MnSO4 + K2SO4 + H2O.

49. Tunbl OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. BiusHue ycioBuil mnpoBeneHus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEeaKIMii (KUCIOTHOCTh CPEJIbl, TEMIIEpaTypa, KaTalnu3aTrop) Ha
COCTaB IIPOJYKTOB pEaKLUU.

50. Dnekrponus. IlocienoBarenbHOCTh pa3psia MOHOB Ha dJeKTpojax. CXeMbl IPOILECCOB
aneKTposm3a paciuiaBa u pactBopa NaCl. 3akonsl anexTponu3sa (3axkonsl Papayes).

51. Dnexrponu3. CxeMbl IPOLECCOB 3JIEKTPOIN3a C MHEPTHBIMHU 3JIEKTPOJAMU U PACTBOPUMBIM
aHosioM. [Ipumenenue anexTposnsa.

52. PaBHOBecHe B CHCTEME METaI-paCTBOP €ro COJu. YCTPOWCTBO W MPUHUMUI JCHCTBUSA
NEPBUYHOI0 rajbBaHUYECKOI0 ieMeHTa Jlanuens-Akoou.

53. OTHOCUTENBHBIA AJNEKTPOAHBIN TOTeHUUad. Bomopoanslii snektpon. CraHgapTHBIN
5JIEKTPOAHBIN TOTEHIMAN. Psijl CTAHIAPTHBIX JJIEKTPOAHBIX IMOTEHIMATIOB Juis ap Me/Me™ (psin
HANpPsDKEHUH) W BBIBOJBI U3 Hero. [IpuMeHeHHe CTaHIapPTHBIX AJIEKTPOAHBIX MOTEHIUATOB s
ornpezeseHus: BO3MOKHOCTH ITPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH.

54. Teopust CTpOCHHSI KOMILIEKCHBIX COCAMHEHUMN. XapaKkTep XMMUYECKOW CBSI3M B KOMIUIEKCHBIX
coennHeHUAX. LleHTpanbHBIM aTroM, JIMTaH[bl, KOOPAMHALMOHHOE uucio. [IpuMmepsl peakumii
MOJIyYEHUSI KOMILJIEKCHBIX COCIUHEHUM.

55. Xumunyeckas CBA3b B MeTaJUIaX. XMMUYECKUE CBOMCTBA METAILIOB. B3anumonelcTBe METaIIOB ¢
HEMeTalllIaMH, BOJOW, PAacTBOpaMM KHCIOT M mienodeid. [IpoMbliieHHble CrocoObl MOTy4YeHus
METAaJIJIOB.
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