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1. HeJII/l, 3alavdi U IVIAHUPYEMBIC PE3yJabTaThbl oﬁyqe}mﬂ o IMCIOMIIJINHE

K OCHOBHBIM ILIEJISIM OCBOEHMS JMCHMIUIMHBI «XUMUYECKHE OCHOBBI TEXHOJIOTMYECKHUX
IIPOLIECCOB) CJIEYET OTHECTH:

- TOATOTOBKA CTYyAEHTa K JEATEJbHOCTH B COOTBETCTBUM C KBAIU(UKALMOHHOU
XapaKTepUCTUKOM OakanaBpa 1o HaIlpaBICHHIO;

- (popmupoBanme 00IIETEXHNYECKUX 3HAHUN M YMEHUH 110 JaHHOMY HalpaBJICHUIO;

- IleJIeHaNpaBlieHHOe MpUMEHEeHHe 0a30BBIX 3HAHMN B 00JIaCTH OOIIEH M HeopraHMYecKou
XMMHUH B IPO(HECCHOHAILHON eI TeTbHOCTH.

K ocHOBHBIM 3a7ayaM OCBOEHUS IJUCLUIUIMHBI «XUMHUYECKHE OCHOBBI TEXHOJIOTMYECKHUX
IIPOLIECCOB) CIIEyEeT OTHECTH:

- pa3BUTHE NPAKTUYECKHUX HABBIKOB IIO BOIPOCAM, CBSI3AHHBIM C IPUMEHEHUEM OCHOBHBIX
XMMHYECKHX 3aKOHOB, 3aKOHOMEPHOCTEN NMPOTEKAHNUS XUMUYECKUX PEAKLIMT;

- (1)0pMI/IpOBaHI/Ie HAaBBIKOB HCCJICAOBAHUA XHUMHWUYCCKOI'O BO3HeﬁCTBHH Ha HpOMLH.HHeHHBIe
OOREeKTRT

OocCCOB»

(1
KOMIIETEeHIIUH

YK-10. Cnoco6en mpuaumath o6ocHoBanHble | UYK-10.1. Tlonumaer 0a3oBble TPUHITUIIBI
SKOHOMUYECKHUE PEUICHHS B PA3TUIHBIX (YHKIIMOHUPOBAHHUSI ~ MAKPOIKOHOMHKH U
001acTAxX >KU3HeIeATeTbHOCTH SKOHOMHMYECKOTO DPAa3BUTHUS, €M U BUIBI
y4acTHs TOCYJapCTBa B SKOHOMHUKE
NYK-10.2. [IpencraBisieT OCHOBHbIE
3aKOHOMEPHOCTHU (GYHKITMOHUPOBAHUS
MHUKPO3KOHOMUKHU u bakTopsl,
o0ecreunBaroue panmoHaIbHOe
UCIOJIb30BaHUE PECypCcoOB M JOCTHKEHHE
3¢ PEKTUBHBIX PE3YIbTATOB AESATEIHLHOCTH
NYK-10.3. [Ipumensier METOIBI
HKOHOMHYECKOTO U (huHAHCOBOTO
IUTAHUPOBAHUS U JOCTHIKEHHUS JIMYHBIX
(hMHAHCOBBIX IIEJIEH, UCTIONB3YET aJeKBATHBIC
MIOCTaBJIEHHBIM LeJsIM (uHaHCOBBIE
WHCTPYMEHTBI yIpaBIeHUS JTUYHBIM
OIOJUKETOM, ONTHMHU3HPYET COOCTBEHHBIC
(UHAHCOBBIE PUCKU

OIIK - 5 CnocobeH McHoIb30BaTh OCHOBHBIE HMOIIK-5.1. 3HaeT oCHOBHBIE
3aKOHOMEPHOCTH, JICUCTBYIOIIKNE B TIPOIIECCEe | 3aKOHOMEPHOCTHU, JEHCTBYIOIIUE B MPOIIECCE
M3TOTOBJICHHSI MAIITMHOCTPOUTEIIbHBIX M3TOTOBJICHHS MAITMHOCTPOUTEIIbHBIX
u3nenui TpedyeMoro KauecTna, 3a1aHHOTO u3enui TpedyeMoro KauecTna, 3a1aHHOTO
KOJIMYECTBA IIPH HAMMEHBIINX 3aTpaTax KOJIMYECTBA MTPH HAMMEHBIITUX 3aTpaTax
OOIIECTBEHHOTO TPyaa 0O0IIIECTBEHHOTO TPy/ia

HOIIK-5.2. Ucnionb3yeT OCHOBHBIE
3aKOHOMEPHOCTH, ACHCTBYIOIIME B IPOLIECCe
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M3TOTOBJICHHSI MAIIIMHOCTPOUTEIBHBIX
n3JIenuid TpeOyeMoro KauecTBa, 3aJJaHHOTO
KOJINYECTBA TP HAUMEHBIIIUX 3aTpaTax
0OIIIECTBEHHOTO TPy/la

HMOIIK-5.3. Bianeer HaBBIKaMu
M3TOTOBJICHHS MAIIMHOCTPOUTEIbHBIX
u3nenuii Tpe0yeMoro KauecTna, 3aJJaHHOTO
KOJIMYECTBA TP HAUMEHBIINX 3aTpaTax
OOIIIECTBEHHOTO TpYyJa

2. MecTO TUCUMILUIUHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

JucuunnuHa «XUMHYECKHE OCHOBBI TEXHOJOTHYECKHX IPOIECCOB» OTHOCUTCS K Y4YeOHBIM
TUCHHILTAHAM 00s13aTeNbHOM vactu Oyioka bl «J/lucuurmumHbl 1 MoIynm» 00pa3oBaTENbHOM
nporpaMmbl «CpencTBa aBTOMaTH3alUMU U 0a3bl TaHHBIX ISl TPOEKTUPOBAHUS TEXHOJIOTUYECKUX
npou3BoACTB»  HampaBieHus  15.03.05  KoHCTpyKTOPCKO-TEXHOJOTHYECKOE  OOecTeueHne
MalIHHOCTPOUTEILHBIX TPOU3BOJICTB, KBATH(UKAIMS (CTENEHb) — OaKaliaBp.

OcBoeHne JUCHUILUIUHBI «XMUMHYECKHE OCHOBBI TEXHOJIOTMYECKHX IPOIIECCOB» B 2-M CEMECTpe
HE0OXO0IUMO ISl TOCIIEAYIOIIEr0 OCBOCHUS AUCIUILINH «O0Ias XUMHUUecKast TEXHOIOTHS ».

3. CTpyKTypa U cogepxkaHue IJUCHUILIHMHBI
OO61as TpyA0€MKOCTh AUCHUIUIMHBI COCTABIISET 2 3a4€THBIX eqUHUIIbI (72 yaca).

3.1 Buabl y4eOHoi1 padoThbl H TPYA0EMKOCTH

3.1.1. OuHo-3a04Has popma 00yueHUs

Ne KoimuecTBo CemecTtpbl
n/n Buj yueOHoit padoThI 2
4acos
1 | AyautopHble 3aHATHSA 18 18
B Tom uncne:
1.1 | Jlexuuu 6 6
1.2 | CemuHapcKue/mpakTUUECKUE 3aHITUS 4 4
1.3 | JlabopaTtopHbIe 3aHATHS 8 8
2 | CamocTosiTeqbHasi padoTa 54 54
B ToM uucne:
2.1 | Jlokman, coolOrmieHue
3 | IlpomesxkyTouHasi aTTecTamus
3adet/nud.3adyer/7K3amMeH 3aqyer 3a4der
Hroro 72 72
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3.2 TemaTuueckuii NJIaH U3yYeHUS TN CIUATIINHbBI

3.2.1. Ounas-3aouHas hopma oOydeHus

TpyroeMkocTsb, yac

(@]

AyauTopHasi padora '
¢ I ITamocT
Ne Pa3nenanl/TeMbl | eMUHAp 1
n/n JAMCIHUTIMHBI B ckue/ abopar| paxtu | osTe
cero | exuu OpHBIC | YCCKasi | bHasd
u MPAKTHH| o T noarot| pador
€CKHe
3aHSITUS 8 oBKa a
1.1 OcHOBHBIE 3aKOHBI XUMUHU 8 1 0 0 6
1.2 | CtpoeHue dJIEKTPOHHOM  000JIOUYKH 8 1 1 1 6
atoMma. [lepuonnyeckuit 3aKkoH
JI.M. MeHnnieneeBa
1.3 | Xumuueckass CBA3b M CTpPOCHHE | 8 1 0 1 6
BEIIECTBA
1.4 | TepmoOOmass u  HeopraHuyeckas 8 0 1 1 6
XUMHSL. OcHOBBI XUMUYECKOMN
TEPMOJANHAMUKH.
1.5 | Xumunueckass KHHETHKA U PaBHOBECHE. 8 0 0 1 6
Karanus.
1.6 | PacTBOpBI. DJIEKTPOIUTHYECKAS 8 1 1 1 6
JUCCOIMAIUs
1.7 | OKuCIUTENBbHO-BOCCTAHOBUTEIbHbBIC 8 1 0 1 6
peakIuu
1.8 KoMIuiekcHbIe COETUHEHNS 8 0 0 6
1.9 O6me cBoiictBa MeTa1oB. CriiaBbl 8 1 1 6
Hroro 72 6 4 54

3.3 Copep:xxkaHue TMCUMILTHHBI

Tema 1. OcHOBHBIE 3AKOHBI XUMUH
3aKOH COXpAaHEHMsI MATEpUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH HKBHMBAJIECHTOB. ['a30BbIe
3aKOHBI. 3akOoH ABoraapo, Yucno ABoraapo, EauHuIBI M3MepeHUss aTOMHBIX U MOJEKYJISPHBIX
Macc. [IpuMeHeHHe OCHOBHBIX 3aKOHOB XMMHH K KOJMYECTBEHHBIM pacyeTaM [0 ypPaBHEHHUSIM
peakuuu.
OCHOBHBIE KJIACChl HEOPTaHWUYECKUX COEAVNHEHUI: OKCHIbI, OCHOBaHUS, KUCIOTHI U COJIU.
OCHOBBI HOMEHKJIATYPbl XUMUYECKUX COCTUHEHUI.
HekoTopsie MeTo1bl UX MOTY4YEHHsI, 0COOEHHOCTH XMMHUYECKUX CBOUCTB.

Tema 2. CTpoeHnne 3/1eKTPOHHOI 000/104KH aTomMa. [lepuoanyecknii 3aKoH
JI.M. MenaejieeBa

Crpoenune aroma mo bopy. KopryckynsipHO-BOJTHOBBIE CBOMCTBa MaTepuH. Y paBHEHHE
[Inanka. IlpuwHmun HeompeneneHHOcTH. YpaBHeHue IllpeawHrepa u  BOJHOBBIE (PYHKIIUH
JJIEKTPOHOB.
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KBaHTOBBIE uMcna. ['71TaBHOE KBAHTOBOE YHCIO. DHEpreTHdeckue ypoBHH. OCHOBHOE U
BO30YKIIEHHOE cocTostHHE aroma. OpOHTaNbHOE KBAaHTOBOE YHCIIO. DHEPreTHUECKUE IMOyPOBHH.
@dopma aToMHBIX opOuTaneld. MarHUTHOE KBAHTOBOE 4MCIO. ATOMHbIE opOuTanu. OpueHTalus
aTOMHBIX opOuTaineil B mpoctpancTBe. CiuH 31eKTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

[IpaBuno Ilaynu. MakcumallbHOE KOJMYECTBO 3JIEKTPOHOB HA SHEPIETUYECKOM YPOBHE,
MOlypOBHE U aTOMHOM opOuTanu. [Topsok 3an0aHEHNS SHEPIeTUYECKUX YPOBHEN U OypOBHEH B
MHOTO2JIEKTpOHHBIX aToMax. [IpaBuio ['yupa. s-, p-, d- u f- onementsl. MX pacmonoxeHue B
nepuoanueckon cucreme /[.1. Menneneesa.

Ilepuoauueckuit 3aKOH U niepuoanueckas cucrema snemeHToB . . Menneneesa. [lepuoabt
u rpynnbl. CTpoeHHE NEePUOJUYECKOW CUCTEMBI M CTPOEHHE 3JIEKTPOHHOW OOO0JIOYKM aToMma.
DJeKTpOHHBIE aHAJIOTU. BajeHTHbIE 31eKTPOHHI Y s-, p-,d- 1 f- 371eMeHTOB. ATOMHBIE TapaMeTphbI.
ATOMHBIE U MOHHBIE PAJNYChl. DHEPIus MOHM3ALMM (MOHM3ALMOHHBIA MoTeHuuan). CpoJacTBO K
EKTPOHY. JIEKTPOOTPHULATENBHOCTD. [IepruoAMYHOCTh B M3MEHEHHH AaTOMHBIX NAapaMeTpoB M
XUMHUYECKUX CBOMCTB JIEMEHTOB.

Tema 3. Xumnueckasi CBSI3b U CTPOEHHE BelleCTBA

Tunel xumuyeckor cBsi3u. KoBasieHTHass xumuyeckas cBsizb. OOIasi 3J€KTpOHHAs Mapa.
[IpaBuno oxrtera. Metox BaseHTHbIX cxeM (BC). Duepretnueckas auarpamMma oOpa3oBaHMS
MOJIEKYJBI  Bojiopona. IlepekpriBanue 5SIeKTpOHHBIX oOmakoB. JlnmuHa cBsizu. CBolcTBa
KOBAQJIEHTHOM CBSI3M: HACBILIAEMOCTh, HAMPABIEHHOCTh U MOJISPHOCTD. JIUMOIBHBII MOMEHT CBSI3U.
JIMnonpHbIE MOMEHT MOJIEKYJIbl. IOHHAs CBs3b, KaK NMPEACIbHBIN CIydald MOJISPHON KOBAJIEHTHOMN
CBS3M. ATOMHBIE M HMOHHBIE paanychl. CTpyKTypa MOJIEKYJbl U €€ 3aBUCHUMOCTb OT CTPOCHHS
BHEIIHETO 3JIEKTPOHHOT0 YPOBHsI aToMOB. HanpaBieHHOCTh KOBaJIEHTHOU CBs3U. BajeHTHbIE yIIIbL.
T'uOpuausanus cesaseil. [MOpuaAN3anMs aTOMHBIX OpOMTAJIEH EHTPAIBHOTO aToMa TUIIa Sp, Sp2, sp’
U CTPYKTYpa MOJIEKYJ AXs, AXs, AXs.

Kpatnble cBsi3u; o- U 7@- cBs3u. JloHOpHO-akuentopHass cBs3b. BoaoponHas CBs3b.
Oco0eHHOCTH METAJUTMYECKOH CBSI3H.

Tema 4. TepmoOOmas n Heopranuyeckasi Xumus. OCHOBbI XMMHY€ECKOH TEPMOIUHAMHUKH.

Oueprerudeckue 3¢pdexTer mporeccoB. CHCTEMBI, COCTOSHUS W (YHKIUH COCTOSHUS.
TepMmonunamuyeckue napamerpsl. BHyTpeHHssI sHeprus, padoTta, TerioBoi 3(h(eKT XuMHUYECKOM
peakuuu. IlepBblii 3aKkOoH TepMoauHaMHUKU. OHTanblus. CTaHAapTHas 3HTaIbOUS 00pa3oBaHUS
CJIO’KHOTO BELIECTBA.

3akoH ['ecca u cnenctBus u3 Hero. [IpumeHeHure uX Ui pacueTa SHTAIBIUN XUMHUYECKUX
peaxiuii 1 (a3zoBBIX MPEBpAILICHUH.

Tema 5. XumMnueckasi KHHeTHKa M paBHoBecue. Karaams.

Ckopoctb xumudeckoil peakuuu. Cucrema, ¢aza, KOMHOHeHT. CHCTeMbl TOMOTI€HHBIE U
reTeporeHHble. ['OMOreHHble peaklUMu. 3aBHUCHMOCTb CKOPOCTHM PpEaKIMU OT KOHUEHTpaluu
pearupyomux BelecTs. BiausHue naBneHus Ha CKOPOCTb ra30BbIX PEAKIMNA. 3aKOH JEHCTBUS Macc.
Craguu, ompeensiolue CKOpOCTh Ipoliecca. BnusHue TemmepaTypbl Ha CKOPOCTb pEaKLUH.
DOHeprus akTUBalUM. YpaBHeHUEe AppeHuyca. TemnepaTypHblii KO3(QQHUIHUEHT CKOPOCTH peaKIiH
Bant-T'odda.

['ereporennble peakuuu. 3aBUCHUMOCTb CKOPOCTH T'€TEPOT€HHBIE pPEaKLUUU. 3aBUCHUMOCTH
CKOpPOCTH TeTepOr€HHOM peakuMu OT KOHILIEHTpAallMM pearupyroomux BemecTs. BuusHue
MOBEPXHOCTH pazzena a3 u nuddysus.

Karanu3 romoreHHslii 1 rereporeHHbIH. MexaHu3M JeicTBUs KaTanin3aTopoB. THruOuTopsL.
Lenubie u poToxumMuyeckue peakiuu. Peakunu odpaTumbie 1 HEOOpaTUMBIE.

XVUMHYECKOE pPABHOBECHE B TOMOTI€HHBIX M Te€TeporeHHbIX peakuusax. KoHcranTta
paBHOBecHs. YcnoBus cMmelneHus pasHosecus. [Ipunnun Jle- [larense.

Tema 6. PacTBopbI. DileKTPOIUTHYECKAS] TUCCONUALMS

OOmast xapakTepucTHKa M Kiaccuukanus pacTBOpoB. Poib pacTBOpoB B mpuponae H

TexHMKe. Bosia 1 BoJHBIE pacTBOPHI, HEBOJHBIE pacTBOPhL. Onpeesenne uaeaabHoro pacTBopa.
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CoctaB pactBopoB. CrocoObl BhIpaXeHHsI COCTaBa pacTBOpoB. PactBopumocTts. PacTBOpHI
HEHACHIIICHHBIC, HACHIIIICHHBIE U TEepEHACHIIICHHbIE. BinsHue TemmnepaTypsl Ha pacTBOPUMOCTH
TBEpPJOTO BelIECTBA M KUAKOCTH. CosibBaTalvsl M TUIpaTalisl. DHTAJIbIIUS PACTBOPECHHUSL.

DneKTpoNuTHUecKass Auccouuanus. PacTBopbl anekTpoiauToB. Teopusi Tuapataiid B
Mpoleccax 3JIEKTPOJUTUYECKON auccoruanuu. CTeneHb 3JIEKTPOJIMTHYECKON NHCCOLUMALUUA U €€
3aBUCHMOCTh OT pa3iudHbIX ¢akropoB. CuibHbIE W cla0ble 3neKTpoiuThl. KoHcTaHTa
ANEKTPOIIUTUYECKON JTUCCOIMAIIMN CNA0BIX SJEKTPOIUTOB. 3aKOH pa3BeleHHs (pa3daBieHus)
OctBanpaa. CuiibHbIE 3eKTpoSnThl. Kaxkymiascs crenenp auccouuanuu. [lonstiue 006 akTHBHOCTH;
KO3 GUIIMEHT aKTUBHOCTH. KHCIOTHI, OCHOBAaHUS U COJHM C TOYKH 3PEHUS SJICKTPOIUTHYECKOM
TEOpPUU PACTBOPOB. AMGBOTEPHOCTE.

DneKkTponuTHuecKas aucconuanus Boabl. MoHHOe mnpousBeneHue Boabl. KoHueHTpanus
MPOTOHOB M MOHOB THAPOKCHJIA B HEUTPAIbHBIX, KUCIBIX U IICIIOYHBIX pacTBopax. BomopoaHbrit
nokasatenb pH. KucinoTHO-oCHOBHBIE HHAUKATOPBI, pH-MeTphI.

Peaknuu nonnoro oomena. I'maposus.

HonHo-0OMeHHBIE peaklud ¢ OOpa3oBaHMEM MAallOpacTBOPUMOIO BeIIeCTBa, ciIaboro
anektponuta. [IponsBeneHne pacTBOPUMOCTH.

['upponus coneit. CreneHb W KOHCTaHTa Tujaposinza. CTyneHdYarblil rujponus. BnusHue
TeMIIepaTyphbl U KOHIIEHTPAIIMHU Ha CTeTeHb Tuapoiu3a. Mismenenue pH pactBopa mpu ruaposuse.

Tema 7. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKINU

[TonsaTHe 0 peakuusix OKUCICHHs-BOCCTaHOBJIEeHMs. CTeneHb OkuciaeHUs. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA MPOCTBIX M CIIOXHBIX BEIIECTB. BaxxHeHnne OKHUCIUTENN U
BoccTtaHOBUTENM. COCTaBICHNE YPABHEHUM OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

Tunel OKUCIMTENbHO-BOCCTAHOBUTENBHBIX pEaKUUid. 3aBUCHUMOCTh COCTaBa MNPOAYKTOB
OKHUCJICHHUSI ¥ BOCCTAHOBJICHHSI OT YCJIIOBHM MPOBEICHUS PEAKIIUU.

DJIeKTPOXMMHUYECKHE MPOLEeCChI

B3auMoCBsI3b  MEXIy OSIEKTPOXMMHYECKUMHU W  OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIMU
npoieccamu. ['aJbBaHUYECKHUI 3JIEMEHT, rajJlbBaHWYecKas Mapa. XMMHUYECKHE HCTOYHUKH TOKA.
["aibBaHMYECKHE ATIEMEHTHI U AKKyMYJIATOPHI. TOTUIMBHBIC 3JIEMEHTHI.

Onektponu3. 3akoHbl @apanes. IlocimenoBaTenbHOCTh BOCCTAHOBJIEHUSI KATHUOHOB U
OKHCJICHUE aHMOHOB TPH CJIOKHOM COCTaBE 3JIEKTPOJIUTA. DJIEKTPOJU3 C PACTBOPUMBIM aHOJIOM.
[Ipumenenue snexrponusa. CTaHAAPTHBIN 3MEKTPOAHBIN noTeHuHan. Bogopoansliii anexkrpon. Psn
HaIpsKECHUH. 2.1.C. raJIbBAaHUYECKOTO 3JIEMEHTA. CrannmapTHbie OKHUCITUTEIIHHO-
BOCCTAHOBUTEJIbHBIE MOTEHIMAIbl U TPUMEHEHUE UX ISl ONPEAEIICHUS] BO3MOKHOCTU MPOTEKaHUs
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

Tema 8. Kommiiekcubie coefTuHEeHUSA

OCHOBHBIE TIOJIOKEHUSI KOOPAMHAIIMOHHON TEOPUHM CTPOEHUS KOMIUIEKCHBIX COEHMHEHHI.
Xumuueckasi CBSI3b B KOMIUIEKTHBIX COEIMHEHHAX. JIOHOpbI M aKUenTopbl 3JIEKTPOHOB.
3aBUCUMOCTh KOOPIWHAIIMOHHBIX CBOMCTB IIEHTPAJIHHOTO aTOMa OT CTPOEHUSI €r0 SJIEKTPOHHOU
obonouku. Jluranael. Koopauuammonnoe uucino. HomeHkiaTypa KOMIUIEKCHBIX COEIMHEHHIA.
DNEeKTPOIIUTUYECKHE CBOMCTBA KOMIUIEKCHBIX COCAMHEHHM. Jlucconuanus KOMIUIEKCHBIX HOHOB.
KoHncTanTa HecTOHKOCTH.

Tema 9. O01mme cBoiicTBa MeTa/L10B. CILIaBbI

OTHOCUTENbHAS PACIPOCTPAHEHHOCTh METAJUIOB B NPHUPOAE M BaKHEWILIME BHUIBI Y.
OcHOBHBIE METOIbI MOy YEHUS METaJIOB nu3 pyn: THAPOMETAILTYPTUYECKHE,
MAPOMETAITYPrUUYECKUE U AIEKTPOMETAIUTY PIrUUECKHE.

OcobeHHoCTH CTPOCHHS M (PU3MUECKUX CBOMCTB METAINTHYECKUX MATEPHAIIOB.

XUMHYECKHE CBOMCTBA MeTalaoB. B3ammojeilicTBHe METalIOB C HeMeTallaMH, BOJOMH,
pacTBOpaMM KHUCIIOT U IIET04Ye. XMMHUYECKHUE CBOMCTBA OKCUIOB Y TMAPOKCUIOB METAILIOB.

O CoBepIICHCTBOBAaHIH HOPMAaTHBHOTO U YICOHO-METOIUUECKOTO 00ECTIeYeHUs] 00pa30BaTEIBHOTO Tpolecca
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3.4 TemaTuka ceMUHAPCKUX/NIPAKTHYECKHUX M J1a00PaTOPHBIX 3aHATHI

3.4.1. CemnHapckue/mpakTHyecKue 3aHATHS

3.5 Temaruka KypcOBbIX IPOEKTOB (KyPCOBBIX padoT)

He npeanycmorpeno

4. Y4eOHO-MeTOAMYECKOE H MH(POPMALIMOHHOE O0ecIeYeHue

4.1 HopmatuBHble 1o0kyMeHTHI 1 'OCTobI
He npenycmorpeno

4.2  OcHoBHas JuTeparypa

1 OOmass u HeopraHudeckass XWUMHUSA: YYEOHHUK U MPAKTUKYM JJIs IPUKIATHOIO
OakanaBpuata / T.B. MapteinoBa, 1.B. Apramonora, E.b. 'onynoB — M.: W3narenscTBO
FOpaiit, 2015. — 394c.

2. I'munaka H.JI. O6mras O6mas u Heoprannyeckas xumusi. M. FOpaiit, 2012. — 898c.

3. 3amaun u ynpaxHeHwss mo oOmeir xumuu / H.JL. T'muaka — M.: u31aTeNnbCTBO
«KHOPVYC», 2012. — 240c.

4. MaprteiHoBa, T.B. 3amanumst nmns camocTosTenbHOW paboThl: ydeOHOe MocoOue
[DnexTponnsiii pecype]/ T.B. MapteiHoBa; moa pea. aBropa.- M.: MI'TY «MAMI», 2011.
— 117¢. —URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

4.3 JlomoJiHMTe/ILHAS JIUTEpATypa

1. AxmeroB, H.C. OOmas u Heopranumueckas OOmas M HEOpraHWYEeCKas XUMHUSL.
[DnexTponnublii pecypc] — Onekrpon. nman. — CII6. : Jlame, 2014. — 752 c. — URL:

http://e.lanbook.com/book/50684.
2. AxmeroB, H.C. JlabopaTopHble U CEMUHApCKHE 3aHATUS MO OOIIed M HEOpraHUYecKon

xumuu. [Dnektponusiit pecype] / H.C. Axmeros, M.K. A3usosa, J.U. bagsiruna. — DnekTpoH.
nan. — CIIO. : JIanp, 2014. — 368 c. — URL: http://e.lanbook.com/book/50685

4.4  DJekTpoHHbIe 00pa3oBaTebHbIC PeCyPChI
OO0P ne pa3zpaboTtan

4.5 JluneH3uoHHOe M  CBOOOJHO  PpACHpPOCTPaHsieMOe  NPOrpaMMHOe

ol0ecmeuyenmne
He nmpenycmoTpeno

O COBCPUICHCTBOBAHUN HOPMATUBHOT'O U y‘-Ie6H0-MeTOZ[I/I‘IeCKOI‘O obecrieueHust 06pa30BaTeHBHOTO Iponecca
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4.6 CoBpemenHbie npodeccuoHaIbHbIE 0a3bl JaHHBIX U HH(pOPMalUOHHbIE
CIPaBOYHbIE CHCTEMbI

- http://chemistry-chemists.com/chemister/chemie.htm - KHUTH IO BCEM pa3zesiaM XUMHUH,
- http://www.alleng.ru/edu/chem9.htm - y4eOGHBIN MaTepuan IS CTYACHTOB IO XUMHH

5. MaTepuajibHO-TeXHHYECKOE o0ecriedeHue
Jlnst mpoBenieHusl 1abopaTOPHOrO MPAaKTUKyMa Ha COBPEMEHHOM YPOBHE NPH BBIOJHEHUU
71a00paTOPHBIX pabOT MPETyCMOTPEHO UCTIONB30BAHUE CIEAYIOIET0 000pYJ0BaHHUS:
AKBaUCTUILIIATOD.
AHaJIUTUYECKUE BECHI.
TexHHueckue Bechl.
DNEeKTpUYECKUN MOTYyNPOBOIHUKOBBIN BBITPSIMUTEIb.
MuaMnepMeTpsl.
CymmunpHbIi mikag.
dToponacToBble KaTOPUMETPHI.
TepmomeTpsl.
DIEeKTPOIU3EPHI.
. pH-meTp-noHOMETPEL.
11. Cnektpoporomerp CD-56.
12. UK-®Dypbe crieKTpoMETp € MPECCOM PYUHBIM THIPABINYECKUM.
13. ®otomerp KDK-3-01 dorornekrpudeckuii.
14. YcTaHoBKa ¢ BpalaroumMcs TUCKOBBIM 31ekTpoioMm (BDJ1-06).
15. Ilorpy>xHoit  TtepmoctaT-uupkyaarop  LOIP  LT-208 U TepMOCTaT
nUpKyJsiuoHHbid BT3-2.
16. ABromatuueckuii Tutparop TitroLine Alpha.
17. TlorennuocraTt mapku [PC PRO-M.
18. HoytOyk ¢ ycranosnenusimu cpencteamu MS Office PowerPoint.
19. MynbTUMeUITHBINA TPOEKTOP C IEPEHOCHBIM 3KPAHOM.
20. Cnekrpometp aToMHO-a0copounonnsiii «<KBAHT-2A»
21. I'azosrit xpomarorpad Shimadzu GC-14B.
22. BeITsKHBIE TIKA(BI.

SPPNUN B W~

6. MeToauvecKkue peKoOMeH AUl

6.1 MerToauveckne peKOMEHAAIMY /Il IPenoaaBaTeJis 0 OPraHu3anumn

00y4eHus

OCHOBHBIM Tpe6OBaHI/IeM K IpErnoJaBaHUIO JUCHUIIIMHBI SABJISACTCA TBOp‘lGCKHI;'I, HpO6JI€MHO-
HH&HOFOBLIﬁ I/IHTepaKTI/IBHBIﬁ nmoaxon, HO3BOJI$IIOH_II/II\/JI IMNOBBICUTb HMHTCPCC CTYACHTOB K
coJIepKaHUI0 y4eOHOTro MaTepuaa.

OcHoBHas (hopMa U3ydeHUs U 3aKPEIICHUS 3HAHHWA 10 3TOW JUCHUIUIHHE — JICKIMOHHAS U
IMPpaAKTUYCCKasi. HpenonaBaTeﬂb JOJDKCH IIOCJIICAOBATCIBHO BbIYUTATH CTYIACHTAM P J'IGKI.II/IfI, B
XO0A€ KOTOPBIX CJICAYCT COCPCAOTOUYUTH BHUMAHHWEC Ha KIHOYCBBIX MOMCHTAX KOHKPETHOI'O
O COBCPUICHCTBOBAHUN HOPMATUBHOT'O U y‘{e6H0-MeTOZ[I/I‘IeCKOI‘O obecreueHus 06p330BaTeHBHOTO Iponecca
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TEOPETUYECKOr0 MaTepuala, a TakKe OpraHH30BaTh MPOBEACHHE JTa0OPaTOPHBIX 3aHATUN TaKUM
o0pa3oM, dYTOOBI AKTHBH3MPOBATH MBIIUICHHE CTYACHTOB, CTUMYJIHPOBATH CaMOCTOSTEIBHOE
W3BIIEYCHHE UMHU HE0OX0auMoi HHGOPMAIIUU U3 PA3TMYHBIX UCTOUHUKOB, CPABHUTENBHBIN aHAIH3
METOJOB pEIICHUH, COMOCTABICHUE IMONYYEHHBIX PE3yJIbTaToOB, (POPMYIMPOBKY U apTyMEHTAIIHIO
COOCTBEHHBIX B3IJISJIOB HA MHOTHE CIIOPHBIE TPOOIEMBI.

OcHOBY y4eOHBIX 3aHATUH IO AMCLUUIUIMHE COCTAaBJISIOT JIEKIUH. B mpouecce oOydeHus
CTYIEHTOB HCIIOJB3YIOTCS Pa3lUYHbIE BBl YYEOHBIX 3aHATHH (ayAUTOPHBIX M BHEAYJTUTOPHBIX):
JIEKLMU, CEMMHAPCKUE 3aHATUSA, KOHCYJIbTalMU U T.A. Ha mepBoM 3aHATUM NO JaHHOW yueOHOM
JTUCIUILTUHE HEOOXOIMMO O3HAKOMUThH CTYACHTOB C MOPSAIKOM €€ M3YYEHHsS, PACKPBITb MECTO U
pOJib TUCHMIUIMHBI B CHUCTEME HAyK, €€ IPAaKTHMYeCKOe 3HayeHHWe, JOBECTH 0 CTYACHTOB
TpeboBaHus Kadeapbl, OTBETUTH HAa BOMPOCHL.

IIpy mnoAroroBke K JIEKUMOHHBIM 3aHATUSIM 1O Kypcy «XHMMHYECKHE OCHOBBI
TEXHOJOTHYECKUX MPOIECCOB» HEOOXOAUMO TMpoaAyMaTh IUIAaH WX MPOBEACHUS, COJEp:KaHHe
BCTYNMUTEIbHOW, OCHOBHOW M 3aKJIIOUUTEIbHOM YACTH JIEKLUUH, O3HAKOMUTHCS C HOBHHKaMH
y4eOHOW W METOAMYECKON JHUTeparypbl, MyONUKAIUSIMHU TEePUOJUYECKON TMedYaTh Mo TeMe
JEKIIMOHHOTO  3aHATHS, ONPEACTUTb CpPEICTBa MaTepPHAJIbHO-TEXHHYECKOTO  OOeCTIeYeHHUs
JIEKIIMOHHOTO 3aHATHUS W MOPSAJOK MX HMCIOJb30BaHUS B XOJI€ YTECHHs JIEKUUU. Y TOUYHUTH IUIaH
MIPOBEEHUS MPAKTUYECKOTO 3aHATHS 110 TEME JIEKLIUU.

B xozme nekunoHHOTO 3aHATHS MpernojaBaTellb JO0JDKEH Ha3BaTh TeMy, yueOHbIE BOIIPOCHI,
O3HAaKOMMTD CTYJIEHTOB C IIEPEUYHEM OCHOBHOM U JIOTIOJIHUTENBHOM JIUTEPATYpPhI IO TEME 3aHSATHSI.

Bo BcTynuTenbHON 4acTu JEKIUU 0OOCHOBATh MECTO U POJIb M3y4aeMOW TEMBbI B yUeOHOM
JTUCLMIIMHE, PAacKpBITh €€ IpakTU4ecKoe 3HaueHue. Eciam uuraercs He nepBasl JIEKUHs, TO
HEOoOXOUMO yBs3aTh €€ TEeMy C NpeIblaylled, He Hapymias JIOTUKH HU3JI0KEHUS Yy4eOHOro
Matepuaia. JIekuuio cieayeT HauuHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TEMY U KpyT Tex
BOIPOCOB, KOTOPKIE B €€ Xoze OyayT paCCMOTPEHBI.

B ocHOBHOW uacTu JeKUMU CIeAyeT pacKpblBaTh COJEpXKaHUE Y4eOHBIX BOIPOCOB,
aKIIEHTUPOBAaTh BHUMAaHUE CTYJEHTOB HAa OCHOBHBIX KaTEropusx, SBIEHUAX U IMpoleccax,
0COOEHHOCTSIX WX MPOTEKaHMs. PaCKpbIBaTh CYIIHOCTh M COJAEP)KAHHE PA3IUYHBIX TOUEK 3PCHUS H
HAy4YHBIX TIOAXOJOB K OOBACHEHUIO TeX WM WHBIX SBIeHUH u mporeccoB. Craemyet
apryMEHTUPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3MIIMIO IO CIIOPHBIM TEOPETUYECKUM BOIIPOCAM.
[IpuBoauTs mpuMepsl. 3afaBaTh MO XOIy HU3JO0XKEHHs JIEKUMOHHOTO MaTepuala PUTOPUYECKUE
BOIPOCHl M CaMOMY JaBaTb Ha HUX OTBET. DTO CHOCOOCTBYET AaKTHUBU3ALMU MBICIUTEIbHOU
NEeSATENbHOCTH CTYJEHTOB, MOBBIIIEHUIO MX BHUMaHUS W HHTEpeca K Marepuaily JEeKIHH, €€
conepkanuto. [IpenogaBaTtens OOKEH pPyKOBOJAWUTH pabOTON CTYIEHTOB IO KOHCIEKTHPOBAHMIO
JEKIMOHHOTO MaTepuaia, MOAYEepPKUBATh HEOOXOJUMOCTh OTPAXKEHHs] B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUHN U3ydaeMoU TeMbI, 0CO00 BBIJIETISISI KATETOPUMHBIN armapar.

B 3akmounTensHOM 4acTH JEKIMH HE00X0AMMO chopMyIHUpOBaTH OOIIME BHIBOIBI IO TEME,
pacKpbIBalOIIME COJAEPKAHUE BCEX BOIPOCOB, IIOCTABIEHHBIX B JeKIMH. OOBABUTH IJIaH
OUYEPEeTHOTO CEMHHApPCKOTO WM JabOpaTOpHOTO 3aHATHUS, JAaTh KpaTKUe PEKOMEHIAIUU TIO0
MOJTOTOBKE CTYJEHTOB K CEeMHHApy WM JlabopaTtopHoi pabore. Ompenenuts MecTo W BpeMms
KOHCYJIbTAIlMH CTYJ€HTaM, MOKEIaBIIUM BBICTYIIUTh Ha CEMUHApe C AOKIaAaMH U pedepaTtaMu 1o
aKTyaJIbHBIM BOIIPOCaM 00CYKIaeMOU TEMBI.

[Ipu 5TOoM BO BceX 4acTsIX JEKIUU HEOOXOAMMO BECTH IUAIOT CO CTYIACHTaMU U JaBaTh
CTYJEHTaM BO3MOXHOCTb AUCKYTUPOBATh MEX1Y COOOM.

Ilenp mpakTUYECKUX 3aHITHI O00ECIeYNTh KOHTPOJh YCBOEHHUS YueOHOro Marepuaia
CTYJEHTaMHM, pacIlUpeHHe U YyriayOJeHue 3HAHWM, IMOJyYEHHBIX HMMH Ha JIEKIMSIX U B XOJe
camocrostensHO paboThl. IloBbienne 3(h(HEKTUBHOCTH TPAKTUYECKUX 3aHSATHH JTOCTUTaeTCs
MOCPEACTBOM CO3/JaHMsI TBOPUYECKOW OOCTAaHOBKHM, pacrojararoieil CTyJEHTOB K BbICKa3bIBaHHUIO
COOCTBEHHBIX B3IUIA0OB M CYXICHHH MO OOCYXZaeMbIM BOIMpOCAaM, >KEIAHUIO Yy CTYIEHTOB
nopaboTaTh y JOCKH IIPH PELICHUHN 3a]1a4.

O CoBepIICHCTBOBAaHIH HOPMAaTHBHOTO U YICOHO-METOIUUECKOTO 00ECTIeYeHUs] 00pa30BaTEIBHOTO Tpolecca
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[Tocne kaxaoro JNEKUMOHHOTO W MPAKTUYECKOrO 3aHATUS CHAENaTh COOTBETCTBYIOLLYIO
3alKiCh B JKypHalax ydyeTa MOCEIIaeMOCTH 3aHSATHH CTyAEHTaMH, BBISICHUTH y CTapoCT y4eOHBIX
IPYII IPUYUHBI OTCYTCTBUS CTYAEHTOB Ha 3aHATUAX. [[pOBOAUTE TpyNnoBble U MHAUBUyaJIbHbBIE
KOHCYJIBTAllUM CTYJEHTOB IO BOIPOCAaM, BO3HMKAIOIIUM Yy CTYIEHTOB B XOJ€ MX MOJATOTOBKHM K
TEKyIIed M MPOMEXYTOUHOM aTTecTalluyd MO y4eOHOHM AUCIMITIMHE, PEeKOMEHIO0BAaTh B MOMOIIb
y4eOHbIe U APYTHE MaTepHAIIbl, @ TAKXKE CIIPABOYHYIO JINTEPATYPY.

B NeKIMOHHBIX WM MPaKTHYECKHX HEOOXOAMMO BECTH IUAJlOr CO CTYACHTaMU U J1aBaTh
CTYJEHTaM BO3MOXHOCTb AUCKYTUPOBATH MEX1Y COOOM.

[IpenonaBatenb, NPUHUMAIOLIUN SK3aMEH, JINYHO HECET OTBETCTBEHHOCTH 3a MPABHIIBHOCTh
BBICTABJICHUS OLICHKH.

6.2 MerToguueckue yKazaHus AJs 00y4al0IMIMXCS 110 OCBOCHHUIO TN CIIUTIIHHBI

VYcneniHoe u3y4yeHHE Kypca TpeOyeT TMOcCelleHHs JIeKIHi, aKTUBHOM paboThl Ha
ma0opaTOpHBIX paboTaX, BBIMOJHEHHS BCEX YYEOHBIX 3aJaHWN MpErojaBaTels, O3HAKOMIICHHS C
OCHOBHOH M JIOTIOJIHUTEIBHON JUTEpaTypoil. Bo BpeMs JEKIMM CTYAECHT TOJDKEH BECTH KpaTKHi
KOHCTIeKT. J[oMa caMocCTOSITehbHO paboTasi C KOHCIEKTOM, CTYIEHTY HEOOXOIWMO ITOMETHTh
MaTepHalibl, KOTOpPbIE BBI3BIBAIOT 3aTPyIHEHHS A MOHUMaHus. Ilpu sToM oOydaronuiics nomKeH
HATH OTBETHI Ha BOIPOCHI, HCIONB3YS PEKOMEHIyeMyro JHuTeparypy. Ecim emy camomy He
ylnaercs pa3o0paThCsi B MaTepualie, HeOOXOAMMO c(OpMyIMpOBaTh BOMPOCH M OOpaTUTHCS 3a
MOMOUIbI0 K TMpPENoAaBaTeNl0 Ha KOHCYJIbTaMU WM Omkaimei nekuuu. OOydaromemycs
HEOOXO/IMMO PEryJipHO OTBOJHMTH BpeMs Ul MOBTOPEHHs NMPOWUICHHOTO Marepuaia, MpoBepsis
CBOY 3HAHHS, YMEHUS M HABBIKH IO KOHTPOJIHHBIM BOIIPOCAM.

JlaGopaTopHble pabOThI COCTABISIOT Ba)KHEHIYIO 4acTh MPO(EeCCHOHATBHONW MOArOTOBKU
cryaeHToB. OHU HaIpaBIIeHbl HA YKCIIEPUMEHTATLHOE ITOITBEPIKACHUE TEOPETHUECKUX TTOJIOKEHHUH
1 popMHpOBaHUE YUeOHBIX U MPO(PECCHOHANBHBIX MPAKTUUYECKUX YMEHUH.

CTyIeHT caMOCTOSITENEHO, TIOIB3YsCh METOANICCKUMHU PEKOMEHIAIMSIMA, 0()OPMITSIET:

- 3arJlaBue, B KOTOPOM YKa3bIBaeTcs Ha3BaHHE JaOOpaTOpHOH pabOThl U ee MOPSIKOBBIN
HOMeEp;

- 11eJTh paboTHI;

- 000pyI0BaHNE W PEAKTHBHI,

- coJiepKaHue paboThI;

- MOPSZOK (TIOCTIEA0BATEIbHOCTD) BBITIOJIHEHUS PA0OTHI;

- TpaBWJa TEXHUKM O€30IMaCHOCTH M OXpaHbl TpyAa MO JaHHOW pabore (IO
HEOOXOINUMOCTH);

- o0uIre mpaBuiIa K opopMIICHHIO TabopaTOpHOIT paboTHI.

Kaxxnplif cTy€HT JOKEH caM IUIaHUPOBAaTh CBOIO CaMOCTOSITENIBHYIO paboTy, UCXOAS U3
CBOMX BO3MOXKHOCTEH M NPHOPUTETOB. DTO CTUMYJIHUPYET BBINOJHEHHE palboThl, co3gaeT Oolee
CTIOKOMHYIO 0OCTaHOBKY, YTO B UTOT€ MOJIOKUTEIHHO CKa3bIBACTCS HA YCBOCHUN MaTepHara.

BaxxHo monHee ydecTh 00CTOATENbCTBA CBOCH pabOTHI, YSICHUTH, UTO SIBJISETCS TJIaBHBIM Ha
JTAHHOM dTare, KaKyr IOCIeI0BAaTEIbHOCTh PAa0O0ThI BHIOpATh, YTOOBI BHITIOJIHUTH €€ JIyYIle U C
HaMMEHBIIMMU 3aTpaTaMU BPEMEHHU U SHEPIUU.

JIist IIog0TBOPHOM pabOTHl HEMAJOBAXHOE 3HAYCHHE MMEET OOCTaHOBKA, OPTaHH3aIUs
pabouero mecta. Hy)HO nOOUTBCS, YTOOBI MECTO PabOTHI MO BO3MOKHOCTH OBIJIO MOCTOSHHBIM.
Pabota Ha mpuBBIYHOM MecTe JienaeT ee Oosiee TI0A0TBOPHOM. [IpoayKTHBHOCTE pabOTHI 3aBUCUT
OT NPaBWJIBHOTO YepeOBaHUs TpyJaa U oTAbIXa. [loaToMy Kaxbple Yac WM JiBa CIEIyeT JeNaTh
nepepbiB Ha 10-15 MuHYT.

IIpu camocTosATeNbHONM NMpOpabOTKE MOMAIIHUX 33/JaHUM M HAIMCAHUS WHAMBHUIYaTbHBIX
paboT cTyAeHTaM pPEKOMEHIYeTCsS IOJb30BaThCsl OUONMOTEYHBIM  (QOHIOM  JIHUTEpaTyphl
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(y‘le6HI/IKaMI/I H TNCPpUOINICCKUMHU I/ISI[aHI/IHMI/I), a TaKiKXe MCTOAUMYCCKUMU YKA3AHUAMU 110
BBITIOJTHEHHIO CaMOCTOATCIIbHBIX pa60T.

7. DOH/ OLICHOYHBIX CPEACTB

7.1  MeToAbI KOHTPOJISI M OLICHUBAHMS Pe3yJbTATOB 00y4eHUs!

[IpomexyTouHasi artectanusi o0ydarouuxcs B ¢popme 3a4é€Ta NPOBOIUTCS IO
pe3yJibTaTaM BBIMOJIHEHUSI BCEX BHJOB Y4eOHOM paboThl, NPEeayCMOTPEHHBIX
y4eOHBIM IJIAHOM [0 JaHHOM MMCIUIUIMHE, TIPU 3TOM YYHUTBHIBAIOTCS PE3yJIbTaThl
TEKYIIEr0 KOHTPOJISI YCIIEBAae€MOCTH B TedeHUe cemectpa. OlleHKa CTeneHu
JTOCTHKEHHUS 00yYaIOIUMHUCS TUIAHUPYEMBIX PE3YyJIbTaTOB 00yUYEHHUS IO JUCIUIUINHE
MIPOBOJUTCS TPENOJABATEIIEM, BEIYIIMM 3aHATHS MO JUCHUIUIMHE  METOJ0M
AKCIEPTHOM OLEHKHU. [lo WToramMm mNpoOMEXyTOYHOM aTrTecTallMud MO JIUCHMILIAHE

BBICTABJIACTCA OLICHKA «3a4YTCHO» HUJIU «HE 3a4TCHO».

K HpOMeXCYTOqHOﬁ aTTeCTallu JOMYCKAKTCA TOJIBKO CTYACHTBI, BBLIIIOJIHHUBIIUC BCC BHUIBI
y4eOHOI paboThI, MPEAYyCMOTPEHHBIE paboUuel MPOorpaMMOi 10 TUCITUTIINHE « XUMUYECKHE OCHOBBI
TEXHOJIOTHUECKHUX MPOIIECCOBY

Bun paGotet @dopma OTYETHOCTH U TEKYILErO KOHTPOJIS
OdopmneHHble OTYeTHl (KypHald) MPaKTUYECKUX(I1a00paTOPHBIX)
IpakTryeckue paboT, MHpPEeoyCMOTPEHHBIX pabodyel NporpaMMoN JUCLUIUIMHBL C
paboThI OTMETKOW MpernoAaBaTeNs «3auyTeHO/He 3a4TEHO», €CII BBHIIIOJHEHBI U

odopmIteHBI Bce PabOTHI.

Kontponbhas padora | CpencTBO NpPOBEpPKHM YMEHUH NPUMEHATH IOJIyYEHHbIE 3HAHUS s
peleHus 3aa4 ONPeIeIEHHOrO THIIA [0 TEME WIH pa3fely.

Tecr Onenka TmperogaBaTelisi «3auTCHO/HE 3a4TEHO», €CIU  pe3yJbTar
TECTHUPOBaHU 10 mikane (myHKT 7.2.3) coctaBiusieT Oonee 55 %.

7.2 IlIxkajga u KpUTEPUM OLIEHUBAHUSA Pe3yJIbTATOB 00yUeHUsI

7.2.1 IlIkaja oueHUBAHUA NPAKTHYECKO PadOThI

[IIkana oueHUBaHUsA Onucanue

3auTeHo BoinonHeHs! Bce Bubl yueOHON paboThl, IPETyCMOTPEHHbIE YUEOHBIM
wi1aHoM. CTyAeHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUH,
HAaBBIKOB TIPHUBEJACHHBIM B TaOMWIIAX TIOKa3aTelield, ONepupyeT
nproOpEeTeHHBIMU 3HAHUSAMHU, YMEHUSIMH, HAaBbIKAMH, IPUMEHSET UX B
CUTyalUsiX TIOBBIIIEHHON cioxxkHocTH. [lpm 3TOM MOryt ObITh
JIOIYIIIEHbl HE3HAUYUTENIbHbIE OIIMOKM, HETOUHOCTH, 3aTPyAHEHUs MpPU
aHAJIMTHYECKHUX OlepalMsix, MepeHoce 3HAHMM M YMEHUH Ha HOBBIE,
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HECTAHJIAPTHHIE CUTYAIUH.
He 3aureno He Bbmmonnen oauH wunu  Oonee BHIOB  yuyeOHOM  paloOTHI,
NOPEIYyCMOTPEHHBIX y4eOHbIM MaHoM. CTYyIEHT JeMOHCTPHpYET
HEMOJHOE COOTBETCTBHE 3HAHWM, YMEHUH, HaBBIKOB MPUBEIECHHBIM B
TabIMIax  IOKa3aTelei, JOMyCKAloTCsl 3HAYMTEIbHBIC  OIIMOKH,
MPOSIBIISIETCS OTCYTCTBUE 3HAHUM, YMEHHUH, HaBBIKOB IO psay
MIOKA3aTeNeN, CTYJEHT WCIBITHIBAET 3HAYUTENbHBIE 3aTPYAHEHUS IpU
ONEpPUPOBAHUU 3HAHUSAMH U YMEHHUSMHU NpPU HMX IMEPEHOCE Ha HOBbBIE
CUTYallUU.

7.2.2 llIkasia oleHUBAHUSL KOHTPOJbLHOM Pad0ThI

[IIkana oleHUBaHUA Onucanue

3auTeHo OtBeThl naHbl Ha Bce TpU 3anaHus. CTyAEeHT JEMOHCTPUPYET 3HAHUS
IOPUINYECKUX TEPMUHOB, YMEHHUE MPABUIBHO UX NMPUMEHSATh, CIIOCOOCH
aHAJIM3HPOBaTh, 0000ImaTh (HaKTUUECKUN U TEOPETHUECKUH MaTepual,
dbopMynHpyeT KOHKPETHbIE BBIBOJBI, YCTAHABJIMBAET NPHUYUHHO-
CJIE/ICTBEHHBIE CBS3H. YMEET apryMEHTHpPOBaTh CBOIO TOUKY 3pEHHUS,
UCTIONIb3Ysl HOPMBI IPABOBBIX aKTOB. IIpy 3TOM MOTYT OBITH AOMYIICHBI
HE3HAYUTEIbHbIE OINOKY, HETOYHOCTH MPH BBIMOJTHEHNUN 3aJaHU.

He 3aureno He BeimonHeHo omgHo wiu Oosiee 3amanuii. CTyIEHT NEMOHCTPHUPYET
HETOYHOC U HCIIOJIHOC 3HAHHUC IOpI/I,Z[I/I‘-IeCKI/IX TepMI/IHOB, HEC YMGCT nux
MPaBUJIBLHO TPUMEHATH, HE CIIOCOOCH aHaJU3UPOBATH COJEPIKAHUE
HOpMaTI/IBHBIX HpaBOBBIX aKTOB, 0606].I_IaTI>, aeJiaTb BBIBOJABI JJIA
MIPaBUJIILHOTO OTBETA HA BOTPOCHI 3aJaHHI.

7.2.3 llIkaJia oueHNBAHUA TECTA

Illxana oneHMBaHUS Onucanue
3auTeHo TecT nporigeH 6ojee yem Ha 55%
He 3auteno TecT npoiineH meHee yem Ha 55%

7.3  OuneHo4HbIe CPeACTBA

7.3.1. Tekymunii KOHTPOJIb

7.3.1.1 Ilpumep TecTa MO AMCHUININHE «XHMHYECKHE OCHOBBI TEXHOJIOTHYECKUX
MPOLECCOB»

1. Kak Ha3pIBaeTCs DHEPTUs ABMKCHUS U B3aMMOJICHCTBHS BCEX YACTHI] CHCTEMBI, 32 UCKIIOYCHUEM
KHHETUYCCKOW SHEPTUH JIBIKCHUSI CUCTEMBI M IIOTCHIIMAILHOM SHEPTHH €€ B ITOJIC TATOTCHUS?

1) sHTANBIUS;

2) BHYTpPEHHSS SHEPTUS;

3) moreniman ['n66ca.

2. Kak Ha3piBaeTcsi (PYHKIUS COCTOSIHHS, XapaKTEPH3YIOIIas TEIUIOCOACP)KaHUE CHUCTEMBI IIPH
p=const?1) sHTanbBNINSA;
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2) sueprus ['u66ca;

3) sHTpONMSL.

3. [Ipu aGconmtoTHOM HyJe SHTpomus Bcex Ten paBHa 0- 370:1) [1epBbliii 3aKOH TEPMOAMHAMUKH,

2) Bropoii 3ak0H TepMOIMHAMUKY;

3) Tperuii 3aK0H TEPMOJAUHAMUKH.

4. He npuberas k pacuetam, ONpeaesinTe 3HaK U3MEHEHUS! SHTPONUU IIPU CTAHAAPTHBIX YCIOBUAX
s peakiuii: a)2S0,¢+020=2S0s¢); 6)NH;¢+HBr(r)=NH.Br.

1) a) AS>0; b) AS<O0;

2) a) AS>0; b) AS>0;

3) a) AS<0; b) AS<O0.

5. PaccumTaiite Temmeparypy paBHOBecus s oOpatmmoil peakumu, ecmm AH,=260,3 kJxk,
AS,"=282 Ix/K:

1) 0,92 K;

2) 923 K;

3) 1,08 K.

6. Kax Ha3bIBaloTCA peakiuy, MPOTEKAIOIIUE C BbIICICHUEM Teria?

1) reTeporeHHsbIE;

2) 9K30TEPMHUUECKUE;

3) SHIOTEepMUYECKHE.

7. IlomBoaumasi K cCHCTEME DHEpPIHsl pacXOAyeTcsi Ha YBEIMYEHUE BHYTPEHHEW SHEpruu u
coBepleHre paboThl IPOTUB CHJI BHEIIHETO JTaBJICHHUS - ATO:

1) IlepBblii 3aKOH TEPMOJAMHAMUKH;

2) BTopoii 3aKOH TepMOJIMHAMHUKHY;

3) Tperuii 3aK0H TEPMOJAUHAMUKH.

8. Kak HazpIBaeTcsi KpUTEpPUH CAMONPOU3BOJIBHOIO MPOTEKAHUS PEAKIUU TPU IMOCTOSHHOM
JaBiieHUM? 1) SHTAIBIINS;

2) sueprus ['nu66ca;

3) sHTpONMSL.

9. OyHKIMS COCTOSHUS, XapaKTepU3YIOLasi CTENeHb HEYMOPSI0YEHHOCTH CHUCTEMBI, — 3TO:1)
SHTAJIBITHUS;

2) sueprus ['n66ca;

3) sHTpONMSL.

10. KakoBa crangapTHasi SHTajabus oOpazoBaHus okcuaa Oapus — BaO B x/[x/Monb, ecinu mpu
okucnenuu 0,2 monb Gapust Beiaenuiock 111,62 kJx Temna?

1) 1116,2;

2)2232.4;

3) 558,1.

Kniouu x mecmogvim 3a0anusm

No Bomnpoca 1 2 3 4 5 6 7 8 9 10
Ne oTBera 2 1 3 3 2 2 1 2 3

7.3.1.2 Ilpumep KOHTPOJIbHOMH PadOTHI MO AUCHUIIHHE «XHUMHYECKHE OCHOBBI
TEXHOJIOTHYEeCKUX MPOLECCOB»

1. CocraBbTe MOJHYIO 3JIEKTPOHHYIO M 3JIEKTPOHHO-IpapuuecKyro (opMylibl 3JIeMEHTa C
MOPSIIKOBBIM HOMEPOM 22. YKaKHUTE AIEKTPOHHOE CEMENCTBO, HAIMILINTE 3HAYEHUS BCEX
KBAHTOBBIX YHCeN (POPMUPYIOIIETO SJIEKTPOHA aTOMA 3JIEMEHTA.

2. Paccuuraiite ctangaptHyto SHTanbnui0 peakiuu: 4Feqt30:0=2Fe,05). Ykaxute 3K30-
WIN SHIO0TEPMUYECKOH OyleT TaHHasl peaKLusl.
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3. Kak uzMeHuTcs ckopocTh Xumuueckon peakuu: Ho + Ly = Hly, ecnn:
a)yMEHBIINTH KOHIICHTpanuio H, B 2 pa3za; 6) moBeIcHTh TeMIiepaTypy npornecca Ha 60°C (y=4)?
4. B xakoMm o6weme 2 M pactBopa NaCl comepxkurcs 5 r comu?
5. PaccraBbTe KO3 (UIUEHTHI, TOIB3YSICH METOJOM IMOTYyPEaKIIUA:
KN02+K2CT207+HNO3-)CI'(NO3)3+KNO3+HQO.
6. Kaxoit n3 mHaxomsumxcs B kKoHTakte Sn-Cd meraminoB OyneT moaBepraThCsi KOPpPO3WUU B
arpeccuBHoi cpene? Hanumunre ypaBHEHUs! KaTOJIHOTO M aHOAHOI'O IIPOLIECCOB B @) KUCIIOM,
0) HEUTpaTBbHOM cpeax.

7.3.2. I[IpoMexyTOUHASL ATTECTAIUSA

7.3.2.1. Bonipochl K 3a4eTy MO AMCHUIIMHE «XMMHYECKHE OCHOBBI TE€XHOJOTHYECKHX
MPoIEeCcCOB)

1. BonHoBas ¢yHKIMA. DIeKTpOHHOE 001aK0 1 opOHTans. KBaHTOBBIE UKciia, UX B3aUMOCBSI3b

2. I'maBHOE KBaHTOBOE YHCIO. ODHepreTudeckue ypoBHH. OpOUTAIBPHOE KBAaHTOBOE YHCIIO.
[ToxypoBuu. dopma s- u p- opOuTaneii.

3. MarauTtHoe KBaHTOBOE 4ucio. KoiaudecTBo opouraneit B s-, p-, d- u - moaypoBHIX, B3auMHasI
OpHUEHTAIUS AaTOMHBIX OpOUTATICH.

4. CnHOBOE KBAHTOBOE 4MCJI0. MakcuManbHOE YHCIIO AJIEKTPOHOB HAa OPOMTANISAX, MOAYPOBHAX U
YPOBHSIX.

5. IlpyHMn W MOCIEAOBATENBHOCTh 3allOJHEHUS JJIEKTPOHAMHU HHEPreTUYECKUX YPOBHEH U
MIOlypOBHEN B MHOT'O3JIEKTPOHHBIX aTOMaXx.

6. MakcumanbHOE YHCII0 JIEKTPOHOB Ha OPOUTANISX, TOTYPOBHAX U YPOBHSX.

7. IlpaBuiio Ilaynu u npasuiio I'yHaa (mpumepbl IpUMEHEHUS).

8. DJeMeHTapHbIE YaCTHUIIbL: JIEKTPOH, MPOTOH U HEUTPOH. VX 3apsia u macca.

9. 3apsan sapa W NOPSAIKOBBIA HOMEpP 3JIEMEHTa B MEPUOAMYECKOW cucTteMe. MaccoBoe 4ucIo,
aTOMHas Macca 3yeMeHTa. M30Tomsl.

10. Ilepumommueckuii 3akoH J[.M.MenneneeBa M mnepuoanyecKkas CHCTEMa 3JIEMEHTOB C TOYKH
3peHUs] CTPOEHUS AJIEKTPOHHOU 00070uku aToMOB. CoBpeMeHHas (GOpMyJIMPOBKA MEPUOANUECKOTO
3aKOHa.

I1.Ilepuonuueckas cuctemMa 3iaeMeHTOB. Ilepuwoasl W rpynmbl  3ieMeHTOB. [Ipuunna
NEPUOANYECKOTO U3MEHEHUS CBOMCTB 3JIEMEHTOB.

12. Pagnyc atoma, SHEprusi MOHU3AIMH, CPOJICTBO K AJIEKTPOHY, IEKTPOOTpUIIaTeNhHOCTH (D0).
W3MeHeHne 3TUX napaMeTpoB 10 NEpHOoJaM U rpynnam NepuoIndecKol CUCTEMBI.

13. OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOH CBSI3HM (JJIMHA CBSI3HM, DHEPTUS CBS3H, IMOJSIPHOCTH
CBs3M). BaneHTHbIE yIIIbL.

14. V3meHeHUE TOTEHIMAIBHOW SHEPTHHM CHCTEMBI MPU CONMKEHHH NIBYX aTOMOB BOJOPO/IA.
JlnuHa U SHeprus CBA3M B MOJIEKYyJIe BOJOpoJa. MI3MeHeHue 3Hepruy CUCTeMbI IpU 00pa30BaHUH
XUMHUYECKOH CBA3H.

15. MexanusM oOpa3oBaHUs KOBaJeHTHOW cBs3u. OOmias mapa 3meKkTpoHoB. KoBaneHTHOCTb
atoMoB. KoBaneHTtHas HemosdsipHas U TmoispHas cBs3b (mpumepsl). Hackblmaemocts u
HaIPaBJIEHHOCTh KOBAJEHTHOM CBSI3H.

16. Mexannu3m 00pa3oBaHUS HETOISAPHOW M TOJIIPHON KOBAJICHTHOW CBSI3M HAa MIPUMEPE MOJICKYJT
17. - n m -cBs3u. IIpocTbie ¥ KpaTHBIE CBSI3U HA IPUMEPE MOJIEKYJIbI a30Ta.
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18. Mexanu3m oOpa3zoBaHusi MOHHOU cBsizu. [IpaBuino okrera. MoHHas CBsI3b Kak MpeAeNbHBIH
Ciy4yaill KOBaJIGHTHOM TOJIApHO#M CBsA3U. CTereHb HOHHOCTH XUMUYECKOM CBSI3U U BIMSHUE HA Hee A
90 B3aUMOJEHCTBYIOLIUX ATOMOB.

19. BaneHTHOCTh aTOMOB B OCHOBHOM M BO30Y)KIEHHOM COCTOSHHUH. [ MOpuIHBIE OpOMTaIH, UX
dopma. Tunbl TMGpUM3ALKUN: SP, SP°, SP° ¥ PACTIONOKEHHE OPOUTAJIEH B TIPOCTPAHCTBE.

20. Banentnsle yruel. IIpoctpancTBeHHast ¢opma Monekyd. JIuHelHble, YIJIOBblE U
nupamMuiaibHble MOJIeKyJibl. CXeMbl TepeKphIBAHNS BAJIEHTHBIX OpOUTaNel B 3TUX MOJIEKYJIaX.

21. AunonbHBIA MOMEHT. JIUMOIBHBI MOMEHT XUMHUYECKON CBS3U U MOJIEKYJI CIIOKHOTO BEIIECTBA.
22. lonsatus "cucrema", "daza", "kommoHeHT" (ompeneneHusi). ['OMoreHHble M TeTEPOTCHHBIE
peakuuu (IpuMepsb!).

23. Dueprernueckue 3((eKThl XUMMYECKMX peakUuuil. DK30- U SHIOTEPMHUUYECKUE PpeaKIUH
(mpumepsl). DHTaNBIM. 3aKOH ['ecca U ciaecTBUS U3 HETO.

26. IlpumeneHnue cneAcTBUM W3 3akoHa l'ecca nmns pacuera SHTAIbIUNA XUMHUYECKHUX DPEAKLUH.
CrannmapTHbIe YCIOBUS. DHTANBINS 00pa30BaHMs CJIOXKHOTO BEIIECTBA.

27. CpenHsis 1 UCTUHHAs CKOPOCTh XMMUYECKON peakluuu. BiusHue KOHLIEHTpaluu pearupyommx
BELIECTB Ha CKOPOCTh XUMUYECKOM peakiuu. 3aKOH JAEHCTBYIOIINX Macc.

28. I'oMOreHHble XMMHYECKHE peakiuu (MpuMepsl). BiusHue Ha CKOPOCTh TOMOT€HHOM peakiuu
KOHIEHTPAllM pPEarupyrouMx BelEecTB. 3akoH JeicTByrommx Macc. KoHcTanta ckopocTu
peakuuu.

29. BnausHue temiepaTrypbl Ha CKOPOCTb XMMUYECKOW peakluu. AKTHUBHBIE MOJIEKYJIbI, SHEPIHs
aktuBauuu. [IpyurHa 3aBUCUMOCTH CKOPOCTH XMMHMUYECKON peakLuu OT TEMIIEPATypbl. Y paBHEHHE
Bant-T'odda, remnepaTypHbIil KOAPHUITHEHT.

30. I'ereporennsie peakiuu (mpumepsl). CKOpPOCTh TI'€TEPOr€HHOW pEakluHu, BIUSHUE Ha Hee
maddy3un 1 moBepxHOCTH pasnena ¢a3. Koncranta paBHOBECHs AJIsl TETEPOTCHHON PEaKIIHH.

31. Karanmuz wm xaranmsaropsl. KaTain3 TOMOI€HHBII M T€TEPOT€HHBIN, IIOJOKUTEIBHBIN H
OTpULATEIbHBIN. MeXaHu3M IeNCTBUSA KaTanu3aTopoB. [IpuMepsl mpHMEHEHMs KaTaau3aTopoB B
IIPOMBIIITIEHHOCTH.

32. HeoOpatumele 1 oOpaTuMble peakuuu (IpuMepsl). XMMHUUECKOE PaBHOBECHUE B TOMOIE€HHBIX U
reTeporeHHsIx cucreMax. Koncranra paBHOBeCHs.

33. [IpaBuino Jle-1llatense u npuMeHeHUE €ro K paBHOBECHBIM CUCTeMaM. BiusiHue Temnepatypsl,
JABJICHUS U KOHIICHTPALMK pearupyroIlyX BEIIECTB Ha MOJI0KEHUE paBHOBeCHS. [Ipumepsl.

34. BnusiHue TeMneparypbl, JaBJICHUS M KOHLEHTPALMU PEarupyroluX BELIECTB Ha MOJIOXKEHHE
paBHOBecus. IIpumepsl. BbiOOp onTHMalIbHBIX YCIOBUI NPOBEACHUS XMMHUYECKHUX peakIUi Ha
npuMepe cuHTe3a ammuaka: N, + 3H» 2NH3; AH,,<0.

35. PactBopsl. CriocOOBI BBIpAXKEHHUST COCTaBa PACTBOPOB (MaccoBast 10151, MOJIIpHAsl U HOpMaJIbHAs
KOHLEHTpPALlUU, TUTP). HaceilienHble, HEHACBHILIEHHbIE M IEPECHIIIEHHBIE  PaCcTBOPHI.
[Tepexpucramnuzamusi.

36. TemnoBbie 53(deKkTbl npHU pacTBOPEHUH KPUCTALTUYECKOTO BEIIECTBA B JKUIKOCTH.
ConbpBaranus ¥ ruapaTanys. DHTaIbIIUA PacCTBOPEHMs. BiusHue Temneparypbl Ha paCTBOPUMOCTD
KPUCTAJIIMYECKOT0 BEUIECTBA B KUAKOCTH.

37. PacTBOpUMOCTh Ta30B B KUIKOCTH. 3aBUCUMOCTb PAaCTBOPHUMOCTH Ta30B B JKHIKOCTH OT
naBieHusa (3akoH I'eHpu) u temneparypbl. llpumenenue npasuna Jle-Illatenbe k mpoueccy
pacTBOpPEHMs ra3a B KHUIKOCTH.

38. DIeKTpPOIUTHl U HEDJIEKTPOIUTHI. Teopus 3MeKTpoIuTUYecKoil nuccouuanuu. CreneHs (o) u
KOHCTaHTa (Kuc) Jucconuanuu. @DakTopbl BIMAOLIME HAa O U Kye! CuibHple U ciaOble
ANEKTPOIUTHI (IPUMEPHI).

39. Quccounanus 31nekTpoiautoB. CTyneHuyaTas Juccouuanus KUciuoT U ocHoBaHui. Ha mpumepax
mucconmaru pochopuoit kucnorel (H3PO4) u ruapoxcuna kobansta (II) Co(OH),. Koncranta
ANEKTPOJIUTUUECKON AUCCOLUALINH.

O CoBepIICHCTBOBAaHIH HOPMAaTHBHOTO U YICOHO-METOIUUECKOTO 00ECTIeYeHUs] 00pa30BaTEIBHOTO Tpolecca
Hcn.: T.C. Jleyxuna
1J12098248



18

40. 3akon pazbaenenusi OcTBanmpAa Ans cnaboro OWHAPHOTO 3JeKTposiuTa (BbIBOA). BrusHue
KOHIICHTPAIIMU PacTBOPa CIa00Tro 3JIEKTPOJIMTA HA CTENIEHb JIEKTPOJIUTUYECKON JUCCOIHAIIIH.

41. HonooOMeHHbIe peakiuu C oOpa3oBaHMEM Ocajka, rasza, ciaaboro SJIEKTPONHUTa WU
KOMILJIEKCHOTO HOHA (TIPUMEDHI).

42. IlpousBeneHue pacTBOPUMOCTM U TNPUMEHEHHE €ro sl BbIYHMCIEHUS KOHLIEHTpaluu
HACBIIIIEHHOT'O PAacTBOpa M BO3MOXXHOCTH BBITIAJICHUSI OCA/IKa U3 PACTBOPA.

43. Dnexkrpoautuyeckas auccouuanus Bonabl. KoHcranta amccoumauuu Boabl. MonHOe
npousBeneHne Bobl. Bomopoanslii mokaszatens (pH) pactBopos.

44. KoHleHTpalMs MOHOB BOJIOPOJA U MOHOB TMIPOKCUIA B HEUTPAIbHBIX, KUCIBIX U IIETOYHBIX
pactBopax. [lokazarens pH u ero 3HaueHue B 3THX pacTBOpax.

45. I'maponu3z coneit. Ctynenuatslii runponus. M3menenue pH npu rugposmze. HeoGpaTtumblit
THUAPOIIH3.

46. CreneHb M KOHCTaHTa ruAponu3a. BiusHue TemmepaTypbl M KOHILIEHTPALlMM pPacTBOpa Ha
TUAPOIIH3.

47. OKHCIUTETBbHO-BOCCTAHOBUTENIbHbIE peakuuu. CTENneHb OKHUCIEHUS U BaJ€HTHOCTb ATOMOB.
OxkwucrieHne U BOCCTaHOBJICHHE.

48.2OnexTpoHHbIi 6ananc. CocTaBleHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMA HA TPUMEPE:
st + KMIIO4+ HzSO4 -S + MnSO4 + KzSO4 + HzO

49. Tunel OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakuuil. BinusHue yciaoBudl NpoBeleHUs
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKInil (KUCIOTHOCTh CPEJibl, TEMIIEpaTypa, KaTaiu3aTop) Ha
COCTaB IIPOJYKTOB PEAKLIUU.

50. Dnexrtponus. IlocnemoBaTenbHOCTh pa3psiia MOHOB Ha dJekTpoaax. Cxembl MpOIEcCOB
aneKTpoiin3a pacmiiaBa u pactBopa NaCl. 3akonsl anekTposnsa (3akoHsl Papajest).

51. DOnexrponu3. Cxembl NPOLIECCOB 3JIEKTPOIM3a C MHEPTHBIMHM AJIEKTPOJAMU U PACTBOPUMBIM
aHozoM. [Ipumenenue anekTponusa.

52. PaBHOBecue€ B CHUCTEME METAJI-pacTBOP €ro COJM. YCTPONCTBO W NPHUHLUI JAECUCTBUA
MEPBUYHOTO rajibBaHMUECKOro aieMenTa Jlanuens-Akoou.

53. OrtHocuTeNbHBIA 3JEKTPOAHBIA MOTeHUMaNd. Bogopoxanslii anekrpon. CraHIapTHBII
ANIEKTPOJHBIA MOTEHIMANI. Psii CTaHIApTHBIX AJICKTPOIHBIX MOTEHIMAIOB s map Me/Me™ (psn
HaIpsKEHUM) U BBIBOJBI W3 HeEro. [IpuMeHeHHne CTaHIapTHBIX 3JIEKTPOAHBIX MOTEHLUATIOB IS
OnpeaeraeHus] BO3MOXHOCTH MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHONU PEAKIINH.

54. Teopust CTpOEHMsI KOMIUIEKCHBIX COECJUHEHMH. XapaKTep XUMUYECKOW CBSI3U B KOMIUIEKCHBIX
coeMHEeHUsIX. LleHTpasibHBIA aTOM, JUraHAbl, KOOpAMHAUMOHHOE u4ucio. IIpumepsl peakuuit
MOJIyYEHUS] KOMILJIEKCHBIX COCTUMHEHUN.

55. Xumunueckas CBs3b B MeTa/ulax. XMMUYECKUE CBOMCTBA METAJUIOB. B3aumoneiicTBue MeTaioB
C HEeMeTaJUlaMH, BOJIOW, pacTBOpPaMU KHUCJIOT W MIeio4eid. [IpOMBINIICHHBIE CIIOCOOBI MOTyYCHUS
METaJUIOB.

O CoBepIICHCTBOBAaHIH HOPMAaTHBHOTO U YICOHO-METOIUUECKOTO 00ECTIeYeHUs] 00pa30BaTEIBHOTO Tpolecca
Hcn.: T.C. Jleyxuna
1J12098248
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