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1. Hean, 321244 ¥ VIAHUPYeEMBbIe Pe3yJbTAThl 00y4eHHS M0 TUCHUIIITHHE

K OCHOBHBIM 1I€JM OCBOECHHUS JUCLMIUIMHBI « XMMUUYECKUE OCHOBBI TEXHOJIOTMYECKUX
IPOIIECCOBY CIIEAYET OTHECTH:

- IIOAI'0OTOBKaA CTy,Z[CHTa K JOCATCIIBHOCTU B COOTBCTCTBUU C KBaJIH(i)HKa]_[HOHHOI;'I
XapaKTEPUCTHKON OakaiaBpa M0 HalpaBJICHUIO;

- (hopmupoBaHe OOLIETEXHUYECKUX 3HAHUN U YMEHHM 110 TaHHOMY HaIlPaBJICHHIO;

- IIeJICHAIIPaBICHHOE MPUMECHEHUE 0a30BbIX 3HAHUMN B 00JIACTH OOIICH U HEOPTaHUYECKOM
XMMHHU B IPO(ECCHOHATBHOM IS TEIbHOCTH.

K OCHOBHBIM 3aJa4aM OCBOCHHA AUCIUIIIINHBI «XI/IMI/I'-ICCKI/IG OCHOBBI TCXHOJOI'MYCCKUX
IPOIIECCOBY CIICAYET OTHECTH:

- pa3BUTHE MPAKTHYCCKUX HABBIKOB I10 BOIIPOCAM, CBSI3aHHBIM C IPUMEHEHHEM OCHOBHBIX
XUMHYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKAHHUS XMMUYCCKUX PEaKIIii;

- (opMHpOBaHNE HABBIKOB UCCIICIOBAHMS XUMHUECKOTO BO3JEHCTBHS Ha MPOMBIIUICHHBIC
OOBEKTEL.

OOydeHue MO JUCHUIUIMHE «XHUMHUYECKHE€ OCHOBBI TEXHOJIOTUYECKHX MPOIECCOBY
HampaBiieHO Ha (OPMUPOBAHUE Yy OOYUAIOIINXCS CIETYIOMINX KOMIETSHIIUH:

Koa m HamMeHoOBaHHMEe KOMIIETEHIUI NuaukaTopbl 10CTHAKEHUS
KOMIIETEHIIMH

NYK-10.1. Tlonumaer 6a30BbIe MPUHIUIIBI

(GYHKIIMOHUPOBAHUS ~ MAKpPOOKOHOMHKHA U

SKOHOMHUYECKOTO pa3BUTHUs, LIETU U BUIBI

y4acTHs TOCY/IapCTBa B IKOHOMHUKE

NYK-10.2. [IpeacraBisieT OCHOBHbIE

VYK-10. Cnocoben npuHUMaTh 000CHOBaHHbIE
HYKOHOMHYECKHUE PEIICHUS B PA3IMIHBIX
00J1aCTAX KU3HEACATETLHOCTH

3aKOHOMEPHOCTH (GYHKIIMOHUPOBAHUS
MHUKPOIKOHOMHKH U (baxTopsl,
o0ecreynBarome palMoHaIbHOe
UCIOJNb30BAHUE PECYPCOB U JOCTHKECHHE
3¢ (HEeKTUBHBIX PE3YJIHTATOB JIEATEIHHOCTH

NYK-10.3. [Ipumensier METO/IbI
HKOHOMHYECKOTO u (huHAHCOBOTO

IJIAHUPOBAHUA U1 OOCTUKCHUA  JIMYHBIX
(1)I/IHaHCOBI)IX ueneﬁ, HCIIOJIB3YCT aJICKBATHLIC

MOCTABJICHHBIM LEJIAM (drHaHCOBBIE
MHCTPYMEHTBI yIIpaBICHUS JTMYHBIM
OI0/DKETOM,  ONTUMH3HPYET COOCTBEHHBIE

(uHAHCOBbBIE PUCKU

OIIK - 5 Crnoco6eH UCII0JIb30BaTh OCHOBHEIE
3aKOHOMEPHOCTH, JICHCTBYIOIIHE B IIPOIIECCE
HN3TOTOBJICHUA MaHII/IHOCTpOI/ITCJ'H)HLIX
u3nenuil Tpe0yeMoro KauecTna, 3aJJaHHOTO
KOJIMYCCTBA HpI/I HANMMCHBIINX 3anaTax
OOIIIECTBEHHOTO TPYIa

NOIIK-5.1. 3HaeT ocHOBHBIE
3aKOHOMEPHOCTH, JICHCTBYIOIINE B ITPOIIECCe
M3TOTOBIICHHUS MAIIMHOCTPOUTEIBHBIX
u3aennii Tpe0yeMoro KauecTna, 3aJaHHOTO
KOJINYECTBA IIPU HANMEHBIIINX 3aTpaTax
OOILECTBEHHOTO TPy

NOIIK-5.2. Vcnonbs3yeT OCHOBHbIE
3aKOHOMEPHOCTH, JICHCTBYIOIIHE B ITPOIIECCe
M3TOTOBIICHHUS MAIIMHOCTPOUTEIBHBIX
u3aenuid Tpe0yeMoro KauecTBa, 3aJaHHOTO




KOJINYECTBA [TPH HANMEHBIIIUX 3aTpaTax
OOIIECTBEHHOTO TPyAa

HMOIIK-5.3. Bnageetr HaBBIKAMH
W3TOTOBJICHHSI MAITUHOCTPOUTEIIBHBIX
U3JIeNHii TpeOyeMOoro KauecTBa, 3aJJaHHOTO
KOJIMYECTBA TP HAUMEHBIIIUX 3aTpaTax
OOIIIECTBEHHOTO TPYa

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucnuiuimHa «XHWMHUYECKHE OCHOBBI TEXHOJIOTMYECKHX IPOIECCOB» OTHOCUTCS K YYEeOHBIM
JTUCIUIUIMHAM 00s13aTenbHOi vactu Onoka bl «JlucriumimuHbel ¥ MOIyim» 00pa3oBaTeIbHOM
ImporpaMmaI «Cpencma aBTOMaTu3alunu " 0a3el JAaHHBIX JJISI OTPOCKTHUPOBAHUA TCXHOJIOTHYCCKUX
npousBoACTB»  HampaBieHus  15.03.05  KoHCTPYKTOPCKO-TEXHOJOTHYECKOE  OOecredeHue
MaIIMHOCTPOUTENbHBIX TPOU3BOJICTB, KBAMH(HUKAIHS (CTENeHb) — OaKaasp.

OcBoeHUE IUCHUIUIMHBI «XUMHYECKUE OCHOBBI TEXHOJIOIMYECKHX IPOLECCOB» B 2-M CEMECTpe
HE0OXO0IMMO ISl TIOCIIEAYIOMIET0 OCBOSHUS TUCIHILTHH «O0IIas XuMUIecKast TEXHOJIOTHS ».

3. CTpyKkTypa u coaep:kaHue JUCHUUILTHHBI
OO01mmas Tpy10eMKOCTh TUCITUTUIMHBI COCTABIISCT 2 3a4ETHBIX SAUHUIIBI (72 yaca).

3.1 Buabl yueOHO# padoThI U TPYI0€MKOCTH

3.1.1. OuHo-3a04yHas popma 0OydeHus

Ne B O1i0i D26 KoJauuecTBO CeMmecTpbl
w/ U1 y4eOHoi padoThI 4ACOB 3

1 | AyauTopHble 3aHATHS 18 18

B Tom uucie:

1.1 | JIexuuu 6 6

1.2 | CemuHapcKue/MpaKkTHUECKUE 3aHATUS 4 4

1.3 | JlaGopaTtopHbIe 3aHATUS 8 8

2 | CamocrosiTeqibHasi paboTa 54 54

B Tom uucne:

2.1 | Jlokiazm, cooOmeHue

3 | IIpomexyTouHasi aTTecTAlMS

3auer/mud.3a4eT/3K3aMeH 3ayer 3a4eT

Htoro 72 72

3.2 TemMaTHuyeCKUM MJIAH U3yYEeHU S TUCHUIITIMHBI

3.2.1. Ounas-3aouHas hopma 0OydCHHs




TpyroeMkocTb, yac

AynuTopHas padora

C
Ne Pa3znennl/TeMbl eMUHap 5 Camo
n/n JMCHMILINHBI cxie/ Jlabop | IIpakt cT
Bcero| Jlekn ar n osiTeJ
MIPAKTHY
5874 OpHbIE | yecKkasi | bHasl
€CKHe
3aHATH | OATOT | padoT
3aHATUS
1 OBKa a
1.1 OCHOBHBIE 3aKOHBI XUMHUHU 8 1 0 0 6
1.2 | CrpoeHue 3ieKTpOHHOH  000JI0YKU 8 1 1 1 6
atoma. [lepuoauueckuii 3aK0H
.M. MeHnneneena
1.3 | Xumnueckass CBA3p U CTpoeHHE | 8 1 0 1 6
BEIIECTBA
14 | TepmoOOmass w  HEOpraHUYeCcKas 8 0 1 1 6
XUMHS. OCHOBBI XUMHYECKOH
TEPMOJIMHAMUKHU.
1.5 | Xumuueckasi KHHETUKA U PAaBHOBECHE. 8 0 0 1 6
Karamms.
1.6 | PactBOpBI. DNEKTPOTUTHYECKAS 8 1 1 1 6
JIMCCOLIMALIMS
1.7 OKHUCIIUTEIHLHO-BOCCTAHOBUTEIIHLHBIE 8 1 0 1 6
peaxkun
1.8 KoMiiekcHble cOeTMHEHNS 8 0 0 1 6
1.9 Oomue cBoiictBa MeTaiuioB. CIUIaBbI 8 1 1 1 6
Hroro 72 6 4 8 54

3.3 ConepxaHue TUCHUNIMHBI

Tema 1. OcHOBHBIE 3aKOHBI XUMUM
3aKOH COXPAaHEHHs MaTEepUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH 3KBUBAJIEHTOB. ['a30BbIe
3aKoHbI. 3aK0H ABoraapo, Yucno ABorazipo, EquHUIIbI H3MepeHus: aTOMHBIX U MOJIEKYJISIPHBIX Macc.
[IpuMeHeHre OCHOBHBIX 3aKOHOB XMMHUH K KOJUYECTBEHHBIM pacueTaM M0 YPAaBHEHUSIM PEAKIUH.
OcHOBHBIE KJIACCHl HEOPTAaHMYECKUX COEAMHEHUN: OKCHJBI, OCHOBAHHUS, KUCIOTHI M COIH.
OCHOBBI HOMEHKJIATypbl XUMHUUECKHX COEAUHEHU.
HekoTopbie METO/IbI UX MONYYEHHSI, 0COOCHHOCTH XUMUYECKHX CBOWCTB.

Tema 2. CTpoeHue 3/1eKTPOHHOI 000/104KH aToma. [lepuoanyueckuii 3aKoH
JI.M. MenaejieeBa

Crpoenune aroma no bopy. KopmyckynspHo-BOIHOBBIE CBOWCTBA MaTepuu. YpaBHEHHE
[Tnanka. [Tpunnun HeonpeaenenHoctu. Y pasHenue [lpenunrepa u BonHoOBbIC PYHKIIMU 3JIEKTPOHOB.
KBantoBbie uncna. ['1aBHOe KBaHTOBOE 4HMCIIO. DHeprernyeckue ypoBHU. OCHOBHOE U
BO30Y>KIeHHOE cocTosiHMe aToMa. OpOuTanbHOE KBAaHTOBOE YHUCIO. DHEPreTHUYECKUE MOIYPOBHH.
®opma aToMHBIX opOuTanell. MarHUTHOE KBaHTOBOE YHCJIO. ATOMHblEe opOuTanu. OpueHTauus
aTOMHBIX opOuTanei B mpoctpancTBe. CruH 3nekTpoHa. CIHHOBOE KBAHTOBOE YHUCIIO.
[IpaBuno Ilaynu. MakcuMallbHOE KOJMYECTBO 3JIEKTPOHOB HA JHEPreTHUYECKOM YPOBHE,
MOIypOBHE 1 aTOMHOU opouTtamnu. [Topsok 3anmonHEeHUs SJHEPTETUYECKUX YPOBHEH U MOAYPOBHEH B




MHOTO?JICKTPOHHBIX atomax. [IpaBuno I'yHma. s-, p-, d- u f- snmementsl. X pacrnonoxenue B
nepuoguyeckoit cucreme .M. Menaeneesa.

[Tepuoanueckuii 3aKkoH U iepuoandeckas cucrema sneMenToB 1. 1. Menneneena. [lepuobt
u rpynnsl. CTpoeHue NEepHOAMYECKOW CHCTEMBl M CTPOEHHUE 3JIEKTPOHHOW OOOJIOYKM aTroma.
DNEeKTPOHHBIE aHAJIOTU. BaneHTHbIe AJIeKTPOHBI ¥ -, p-,d- 1 f- 371eMEeHTOB. ATOMHbBIE TapaMETPHI.
ATOMHBIE M MOHHBIE PaJUyChl. DHEPrusl MOHU3ALMN (MOHM3ALMOHHBINA noreHuuan). CpoacTBo K
3JIEKTPOHY. OJEKTPOOTPULATEIBHOCTh. [lepnoAMYHOCTE B M3MEHEHUM ATOMHBIX NapaMeTpoOB U
XMMHYECKUX CBOMCTB 3JIEMEHTOB.

Tema 3. Xumnueckasi CBAA3b M CTPOEHHE BelleCTBA

Tunel xumuueckor cBa3u. KoBaneHTHass xumuueckas cBsizb. OOIiasi 3JIEKTpOHHas Mapa.
[IpaBuno oxrtera. Meton BaneHTHBIX cxeM (BC). DHeprermdeckas amarpamMmma oOpa3oBaHHS
MOJIeKYJbI BoJopoa. [lepexkpriBanue 31eKTPOHHBIX 001akoB. JmuHa cBs3u. CBOHCTBA KOBAJIGHTHOM
CBSI3U: HACBIIIAEMOCTh, HAIPaBJIEHHOCTh U MOJSAPHOCTh. J[MMOJBHBII MOMEHT CBS3H. J{MMOJBHBII
MOMEHT MOJIeKYJIbl. VIOHHas CBsI3b, KaK INPENEIbHBIM Clly4ail IOJISPHOM KOBAJIEHTHOM CBSA3U.
ATOMHBIE U MOHHBIE paanychl. CTPyKTypa MOJIEKYJIbl U €€ 3aBUCUMOCTb OT CTPOEHUS BHEIIHEIrO
AJIEKTPOHHOIO yPOBHS aTOMOB. HampaBieHHOCTh KOBAJEHTHOW CBA3U. BalleHTHBIE YTJIbL.
I'ubpuausamus caseil. [ubpuausanys aTOMHBIX OpOUTasIel LEHTPaIbHOTO aToMa THIA Sp, SpP2, SP°
U CTPYKTYypa MOJeKyJI Axa, AX3, AXq.

Kparuble cBs3u; o- u m- cBsA3u. JlOHOpHO-akuenTopHas CBA3b. BonopoaHas CBA3b.
OCO0OEHHOCTH METAIITMUECKOM CBSI3H.

Tema 4. TepmoOOmas u Heopranuveckass XuMusi. OCHOBbI XUMHYECKOH TEPMOAMHAMUKH.
Oueprerudeckue d¢hdexTsl mpomeccoB. CUCTEMBI, COCTOSHUS W (DYHKIHUU COCTOSIHHS.
Tepmoannamuyeckue napameTpsl. BHyTpeHHss1 sHEprusi, padora, TEIoBoil 3PpheKT XUMUIECKO
peakiuu. IlepBwiii 3akoH TepMoAMHAMUKH. ODHTanbnus. CTaHIapTHas SHTAIBIUS 0Opa30BaHUs
CJIO’KHOTO BEIECTBA.

3akoH ['ecca u cneactBust u3 Hero. IIpuMeHeHne ux JUIs pacyeTa SHTANBIMA XUMUYECKUX
peakuii 1 pa3zoBbIX MPEBPAICHHUI.

Tema S. Xumnyeckasi KUHeTHKA U paBHoBecue. Karanus.

Ckopocts xumuueckoil peakuuu. Cucrema, ¢aza, KoMnoHeHT. CHCTeMbl TOMOT€HHbIE U
reTeporeHHble. ['OMOreHHble peakiuu. 3aBUCUMOCTb CKOPOCTH pEakUUu OT KOHILEHTpAIUU
pearupyromux BenecTs. BinsHue naBneHns Ha CKOPOCTh ra30BbIX peakui. 3aKOH ACHCTBUS Macce.
Craguu, ompenensiomue CKOpOCTh Ipoliecca. BiusHue TeMieparypbl Ha CKOpPOCTb PEAKIUH.
DOHeprus akTUBaIMHU. YpaBHeHUue AppeHuyca. TemmepaTypHblit KO3h(GUIUEHT CKOPOCTH PEAKIHH
Banr-T'odda.

I'eteporennsle peakuuu. 3aBUCUMOCTh CKOPOCTH T€TEPOr€HHBbIE PEAKUUU. 3aBUCUMOCTh
CKOPOCTH I'€T€pOTr€HHOM PEaKIMKU OT KOHIEHTPALMU PEarupyouX BEUECTB. BinsH1e TOBEpXHOCTH
pasnena a3 u quddysusi.

Karanu3 romoreHHbiii 1 reTeporeHHblil. Mexanusm neiicTBus KaTain3atopoB. IHTHOUTOPBI.
Lemnusie u poToxuMuyeckue peakiuu. Peakium oOpaTumbie U HeOOpaTUMBIE.

XVUMHUYECKOE PaBHOBECHE B TOMOTE€HHBIX U T€TEPOreHHBIX peakiusax. KoHcranTa paBHOBeCHS.
VYcnosus cmenenns pasHosecus. [Ipunuun Jle- [larense.

Tema 6. PacTBOpbI. JIEKTPOJUTHYECKAS TUCCOLMAIIUSA

OOmiast xapakTepucTuka W Kiaccudukaius pacTBopoB. Pomb pacTBOpoB B mpuponae M
TexHuKe. Bosia u BogHbIE pacTBOPHI, HEBOAHBIE PaCTBOPHI. OnpeneneHne naeanbHOro pacTeopa.

CoctaB pactBopoB. CriocoObI BhIpaXKEHHsI COCTaBa PacTBOpOB. PacTBopumocTh. PacTBophI
HEHACBIIICHHBIC, HACBIIICHHBIE M IEpPEHACHIIICHHbIE. BinsgHNe TemmepaTypbl Ha pacTBOPUMOCTH
TBEPJOT0 BEUIECTBA U KUAKOCTH. CoJibBaTaIUs U THApATAlUsl. DHTAIBIINS PACTBOPEHUSI.

DnekTponuTHUecKas aucconmanus. PacTBopsl 3iekTposnToB. Teopusi ruapatanuu B
npoueccax MEKTPOIUTUYECKOW auccounanuu. CTeneHb 3JEKTPOJUTHYECKON AMCCOLMAIMM U €€
3aBUCUMOCTh OT pa3inuyHbIX (akTopoB. CunpHble u cialble 3nekTponauThl. KoHcTaHTa



AJIEKTPOJIMTUYECKONW JUCCOLMAIUU CJIA0BIX 3JEKTPOJIUTOB. 3aKOH pa3BeleHHUs (pa30aBieHMs)
OctBanbaa. CunpHbIe 3MeKTPOIUTh. Kaxymascs crenens aucconuanuu. [lonarue 06 akTHBHOCTH;
KOX(PQUITMEHT aKTHUBHOCTH. KHCIIOTBI, OCHOBAaHUS M COJIM C TOYKH 3PCHHS AJICKTPOJUTHICCKOM
TEOpUU pacTBOPOB. AMGPOTEPHOCTE.

DNeKTpoIMTHYECKasT JUccolualus Boabl. MoHHOe mpousBeaeHHe Bojbl. KoHIeHTparus
MPOTOHOB M MOHOB THAPOKCHIIA B HEUTPAIbHBIX, KUCIBIX M LIEJIOYHBIX pacTBopax. BomopoaHsiii
nokasatenb pH. KucimoTHo-ocHOBHBIE HHAUKATOPHI, pH-MeTphI.

Peaknuu nonnoro oomena. I'maposus.

HNonHo-00MeHHbIE peakiuu ¢ 00pa3oBaHHEM MaJIOPACTBOPUMOIO BEIIECTBA, C1abOro
anekTpoauta. [IpousBegeHne pacTBOPUMOCTH.

I'maponus coseit. CteneHb W KOHCTaHTa TuApoiusa. CTyneHdYarsld rujposiu3. BiusHue
TEeMIIepaTyphbl U KOHIIEHTPAIIMU Ha CTeNeHb ruipoinsa. Msmenenue pH pactBopa mpu ruposuse.

Tema 7. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIMU

[lonsiTue O peakiuUsX OKUCIEHUs-BOCCTaHOBIEHUs. CTeneHb OKUCIeHHsS. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC CBOMCTBA IPOCTBHIX W CJIOXKHBIX BEHICCTB. BaxkHeWIINe OKHCIUTETH U
BoccTaHOBUTEIU. COCTaBICHUE YPABHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

THuIbl OKUCIUTEIPHO-BOCCTAHOBUTEIBHBIX pEaKIHMi. 3aBUCUMOCTh COCTaBa IPOIYKTOB
OKHCJICHUSI U BOCCTAHOBJICHUS OT YCJIOBUH MPOBEICHUS PEAKIIUH.

JIEKTPOXUMHYECKHE MPOLecChI

B3auMocBsI3b  MEXIy DIEKTPOXUMHYECKHUMHU W OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIMH
npoieccamMu. ['aJbBaHMUECKUI 3JIEMEHT, rajibBaHWYECKas mapa. XUMHYECKUE HCTOUYHHUKHU TOKA.
["anibBaHUYECKHE AIEMEHTHI U aKKyMYJIATOPHL. TOIUIMBHBIC 3JIEMEHTHI.

Onektponu3. 3akonbl @apanesa. IlocienoBaTeabHOCTh BOCCTAHOBIICHHS KaTHOHOB U
OKHCJICHHE aHHUOHOB IPHU CIIOKHOM COCTaBE€ AJIEKTPOJUTA. DJIEKTPOIU3 C PACTBOPUMBIM aHOJIOM.
[Ipumenenue snexTposnza. CTaHIAPTHBIN AJIEKTPOJIHBIN MOTeHIMan. Bogopoaubiii anekTpoa. Psg
HaIpsKECHUH. 2.14.C. raJIbBAaHUYECKOTO AJIEMEHTA. CrannmapTHbie OKHUCJIUTEIBHO-
BOCCTAHOBHUTEJIbHBIC IMOTEHIIUAIBI U PUMEHEHHUE WX JJIsS ONPEIeIECHUs BO3MOKHOCTH MPOTEKAHUS
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

Tema 8. Kommiiekcublie coenHeHU

OCHOBHBIE TIOJIOKEHUSI KOOPAMHAITMOHHOW TEOPUU CTPOCHUSI KOMILJIEKCHBIX COCJIMHEHHI.
XHUMHYECKas CBSA3b B KOMIUICKTHBIX COSMHEHUSAX. JIOHOPBI U aKIENTOPHI JIEKTPOHOB. 3aBUCHUMOCTh
KOOPJMHAIIMOHHBIX CBOWCTB IIEHTPAIBHOTO aTOMa OT CTPOCHHUS €ro AJICKTPOHHOW 000JIOUKH.
Jluranapl.  KoopauHanmyoHHOE — 4HCIIO. HomeHnknatypa  KOMIIIEKCHBIX  COCJIMHCHHM.
DIIEKTPOIIMTHUECKUE CBOMCTBA KOMIUIEKCHBIX COEIMHEHMM. Jlucconuanus KOMILJIEKCHBIX HOHOB.
KoHcTaHTa HECTONKOCTH.

Tema 9. O01me cBoiicTBa MeTaLI0B. CILJIaBBI

OTHOCHUTENIbHAS PACIPOCTPAHCHHOCTh METAJJIOB B NPHPOAC M BaKHEHIIME BHUABI PYI.
OcCHOBHBIC METOBI MOJTyYeHUS METaJII0B u3 pya: TUAPOMETAJUTY PrUUeCcKHe,
MAPOMETALTYPTrHYSCKUEC U AIEKTPOMETAILTYPrUIecKHe.

Oco0eHHOCTH CTPOCHHSI U PUINICCKUX CBOMCTB METATMICCKUX MAaTEPHAIIOB.

XUMHUYECKHE CBOMCTBAa MeTalJIoOB. B3auMojelcTBHE METalJIOB C HEMETajjlaMH, BOJIOM,
pacTBOpamMu KUCJOT H IIeJI0Yeld. XUMUYECKHE CBOMCTBA OKCHUJIOB M THJIPOKCHIOB METAJIIOB.

3.4 TemaTnka CeMHHAPCKUX/MPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1. CemuHapckue/mpakTu4ecKue 3aHATHS



3.5 TemaTuka KypcOBBIX IPOEKTOB (KypCOBBIX padoT)
He nmpexycmorpeno

4. Y4eOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE o0ecredeHne

4.1 HopmatusHblie 1o0kyMeHTHI 1 'OCTbI
He npenycmorpeno

4.2  OcHoBHas 1UTEpaTypa

1 Obas 1 HeopraHuyeckast XUMHsI: y4eOHUK U IPAKTUKYM JUIsl IPUKJIaHOTO OakanaBpuara
/ T.B. MapteinoBa, 1.B. Apramonosa, E.b. I'onynos — M.: U3narensctBo KOpaiir, 2015. —
39%4c.

2. 'muuaka H.JI. O6mas O61mas u Heopranuueckas xumus. M. FOpaiir, 2012. — 898c.

3. 3agauu u ynpaxuenus o oomeit xumuu / H.JL. I'muaka — M.: m3gatensctBo «k KHOPYCy,
2012. —240c.

4. MapteinoBa, T.B. 3amanus s caMOCTOSTENBHON paboTH: y4deOHOE Tmocobue
[DnexTponnsIii pecypc]/ T.B. MapteiHoBa; oz pea. aBropa.- M.: MI'TY «MAMMN», 2011. —
117¢c. “URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

4.3 JlomosHMTeIbHAA JUTEPATypa

1. AxmeroB, H.C. OOmas u Heopranuyeckas OOmas M HeOpraHuveckas XUMMSL.
[OnexTpoHHbIM pecypc] — Onekrpon. gaH. — CII6. : Jlams, 2014. — 752 c¢. — URL:
http://e.lanbook.com/book/50684.

2. AxmeroB, H.C. JIabopaTopHble U CEMHHApPCKUE 3aHATHUS MO OOIIEeH M HEOpraHUYeCKOH
xumuu. [Onekrponnsiii pecype] / H.C. Axmeros, M.K. A3usosa, JI.W. bagsiriuna. — D5eKTpoH. AaH.
— CII6. : Jlanp, 2014. — 368 c. — URL: http://e.lanbook.com/book/50685

4.4  DuekTpoHHbIe 00pa3oBaTe/IbHbIE Pecypehl

IIpozpammmnoe obecneyenue u uHmMepHem-pecypcol:

- http://chemistry-chemists.com/chemister/chemie.htm - kHurM Mo BceM paszaenam XUMHH,
- http://www.alleng.ru/edu/chem9.htm - yueGHbII MaTepuan s CTyI€HTOB IO XUMHUHU

4.5 JluueH3noHHOE H  CBODOJHO  pacnmpocTpaHsieMoe nporpaMmMHoe
o0ecreueHmne
He npenycmorpeno


http://lib.mami.ru/lib/content/elektronnyy-katalog
http://e.lanbook.com/book/50684
http://e.lanbook.com/book/50685
http://chemistry-chemists.com/chemister/chemie.htm
http://www.alleng.ru/edu/chem9.htm
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4.6 CoBpemeHHble NMpodeccuoOHANbHbIE 0a3bl JAHHBIX U MH(OPMALMOHHbIE
CIPAaBOYHbIE CHCTEMbI
He mpenycmorpeno

S. MarepuajJibHO-TEXHHYECKOe o0ecnevyeHmne
Jlg mpoBeieHus J1abopaTOPHOTo NMPaKTUKyMa Ha COBPEMEHHOM YPOBHE IPH BBIITOJIHEHUU
71a00paTOPHBIX pabOT MPETyCMOTPEHO UCTIOIB30BaHUE CIEIYIOMETO 000PYI0BaAHHS:
AKBaJIUCTUILIATOP.
AHaJIUTUYECKHE BECHI.
TexHu4ecKue BeChI.
ONEeKTPUYECKUN OTYITPOBOJHUKOBBIN BBITPSIMUTENb.
MuiaMiepMeTpsl.
CymuibHbIi mkag.
@dTOpOIIacCTOBbIE KaJOPHUMETPHI.
TepmomeTpsl.
DIEKTPOIU3EPHI.
. pH-MeTp-noHoMeTpHI.
11. Cnekrpodoromerp CD-56.
12. UK-®Dypbe crieKTpOMETP € IPECCOM PYUHBIM MJIPABINYECKHM.
13. ®oromerp KDOK-3-01 dhoTosnexkTpuueckui.
14. YcTaHoBKa ¢ BpamarommMcs JUCKOBbIM AtekTpooM (BD/I-06).
15. ITorpy>xHoit TepmocTat-tiupkysisitop LOIP LT-208 u TepmocTaT UMPKYJISIITAOHHBIN
BT3-2.
16. ABromaruueckuit Turparop TitroLine Alpha.
17. ITlorennmocrar mapku [PC PRO-M.
18. HoyTOyk ¢ yctanoBneHHbIMU cpencTBaMu MS Office PowerPoint.
19. MynbTrMe TMIHBINA IPOEKTOP C MIEPEHOCHBIM SKPAHOM.
20. CrexktpomeTp aToMHO-abcopOrmonnbii « KBAHT-2A»
21. I'azoBbI1it xpomaTorpad Shimadzu GC-14B.
22. BoITsOKHBIE IIKAQBI.

SPPXNIN B W~

6. MeToanvecKkue peKOMeHIaluu

6.1 MeToauueckne peKOMeHIAIMY JJIsl MPeNnoJaBaTeis M0 OPraHnu3anun

00y4eHust

OCHOBHBIM TpeOOBaHUEM K MPENOJABAHUIO JUCHUIUIMHBI SBISETCS TBOPYECKHM, MPOOIEMHO-
JTMaJIOTOBBIN MHTEPAKTHBHBIH MOIXO, TIO3BOJISTIOIINI MOBBICHTH HHTEPEC CTYICHTOB K COJIEPIKAHHIO
y4eOHOTo MaTepuania.

OcHoBHas (opMma M3ydeHHS M 3aKPEIUICHHS 3HAHWH 10 3TOW JAWCIMIUIMHE — JIGKIMOHHAS U
npaktudeckas. [IpernogaBarens 10KEH MOCIEI0BATENIFHO BBIYUTATh CTYICHTAM Psijl JIEKLUH, B X0/e
KOTOPBIX CJIETyeT COCPE0TOUYNTh BHUMAaHNE Ha KITIOYEBBIX MOMEHTAX KOHKPETHOTO TEOPETHYECKOTO
MaTepHualia, a TakKe OpraHM30BaTh MPOBEICHUE JTAOOPATOPHBIX 3aHATHH TaKUM 00pa3oM, 4TOOBI
aKTHBH3MPOBATh MBIIIJICHUE CTYJCHTOB, CTUMYJIHPOBATh CaMOCTOSITEIBHOE H3BICUCHUE HMH
HEeo0X01MMoN HH(POPMAIIUU U3 Pa3IMYHBIX UCTOYHUKOB, CPABHUTEIILHBINA aHAJIN3 METOIOB PEIICHUH,
COMNOCTABJICHNUE TIOJNYYCHHBIX pPE3YJIbTaToB, (OPMYIHPOBKY W apryMEHTAalUI0 COOCTBEHHBIX
B3IJIAJI0B HA MHOTHE CIIOPHBIE TTPOOIIEMBI.
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OcHOBY y4eOHBIX 3aHATHM MO TUCUUIUIMHE COCTABIIAIOT JIEKIMH. B mpouecce oOydeHus
CTYZCHTOB HCIIOJIb3YIOTCSl Pa3JIUYHbIe BUbl YUEOHBIX 3aHATUN (ayAUTOPHBIX M BHEAYAUTOPHBIX):
JEKIMU, CEMUHAPCKUE 3aHATUSA, KOHCYJIbTallMM U T.A. Ha mepBoM 3aHATHM MO JaHHOW y4eOHOM
JUCLUIUIMHE HE00X0AUMO 03HAKOMHTD CTYIEHTOB C IMOPSAIKOM €€ U3YUEeHHUs, PACKPBITh MECTO U POJIb
JUCIUIUIMHBL B CUCTEME HAyK, €€ MPaKTUYEeCKOe 3HAu€HHUe, JIOBECTH A0 CTYJIEHTOB TpeOOBaHMS
Ka(eapel, OTBETUTH Ha BOIIPOCHI.

IIpy mnOATrOTOBKE K JIEKIMOHHBIM 3aHATHAM IO Kypcy «XHMHYECKHE OCHOBBI
TEXHOJIOTUYECKUX TPOLECCOB» HEOOXOAMMO TPOIyMaTh IUIAH HMX NPOBEACHUS, COJACpIKaHHUE
BCTYIIUTEJIbHON, OCHOBHOM U 3aK/IFOUUTENBbHON YaCTH JIEKLIUHU, O3HAKOMUTHCS C HOBUHKAMU y4eOHOM
U METOAWYECKON JIUTEPaTyphl, MyOJUKAIUAMH TEPHOAMYECKON IMeYaTH MO TeMe JIEKIMOHHOTO
3aHATHS, OIPEACIUTh CPEICTBA MAaTEPUATIBHO-TEXHUUECKOTO 00€CIeYeH!s JIEKLIMOHHOTO 3aHATHS U
NOPSAZIOK MX UCIOJIb30BAHUS B XOJAE YTCHUS JIEKLIUU. Y TOUYHUTH IIJIaH MPOBEACHUS MIPAKTUUECKOTO
3aHATHUSA 110 TEME JICKIUH.

B xoze JTEeKIMOHHOTO 3aHATHS NpenojaBaTeb AODKEH Ha3BaTh TeMy, ydeOHbIE BOIPOCHI,
03HAaKOMUTb CTYJCHTOB C IIEPEYHEM OCHOBHOM U JONOJHUTEIBHON JIUTEPATYPBI 11O TEME 3aHATHUS.

Bo BcTynuTensHOM 4acT JEKIMU 000CHOBATH MECTO U POJb M3y4aeMOU TeMbI B yueOHOMH
JUCLMIUIMHE, PACKPBITh €€ INPAaKTUYECKOEe 3HadyeHHWe. Ecim uuraercs He mepBas JIEKLUUA, TO
HE00XO0IMMO yBSI3aTh €€ TEMY C IPEAbLIYIIEH, He HapyIIas IOTUKHU U3JI0KEHUS yueOHOT0 MaTepuara.
Jlekuuio ciieyeT HauMHaTh, TOJBKO YETKO 0003HAUYMB €€ XapakTep, TEMY U Kpyr Te€X BOINPOCOB,
KOTOpBbIe B €€ xoJ1e OyIyT pacCCMOTPEHBI.

B OCHOBHOIl 4YacTM JeKUMH CJeIyeT pacKpblBaTh COJAEp)KaHHE Y4YEOHBIX BOIPOCOB,
aKLIEHTUPOBAaTh BHHMAaHUE CTYJEHTOB Ha OCHOBHBIX KAaTEropusiX, SBJIEHUSX U Ipolieccax,
0COOEHHOCTSX MX MpOTEeKaHus. PacKpbIBaTh CYIIHOCTh U COJEPKAHUE PA3IMYHBIX TOUYEK 3PEHUs U
Hay4YHBIX TIOAXO/JOB K OOBSICHEHHIO TeX WIM UHBIX sBIEHUH u mporeccoB. Crenyer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO IMO3HUIMIO MO CIOPHBIM TEOPETHUYECKUM BOIPOCAM.
[IpuBonuTe mpumepsl. 3aaaBaTh MO XOAy H3JI0KEHMs JIEKIIMOHHOTO MaTepuaa pUTOPHUYECKHE
BONPOCHl U CaMOMYy JaBaTh Ha HUX OTBET. JTO CHOCOOCTBYET AKTMBM3ALUU MBICIUTEIBHON
JIESTEIBHOCTH CTY/IEHTOB, IOBBIIMICHUIO WX BHUMaHWS M HHTEpeca K MaTepuaily JIeKLUHU, €€
cogepxanuto. IlpenonaBaTens AOIKEH PYyKOBOAWTH PabOTOM CTYJEHTOB MO KOHCHEKTHPOBAHUIO
JIEKIIMOHHOTO MaTepuaja, MOAYEepPKUBAaTh HEOOXOJUMOCTb OTPa)KEHUS B KOHCIEKTaX OCHOBHBIX
HOJIOXKEHUH U3yyaeMol TeMbl, 0000 BbIIEISS KaTerOpUIHHBIN amnmapar.

B 3axmounTensHON 9acT JIGKIUK HE00X0AUMO chOpMyIMpOBaTh OOIIME BHIBOABI IO TEME,
PACKPBIBAIOIIUE COJEPAKAHNE BCEX BOIIPOCOB, MOCTABIEHHBIX B JIEKIIUU. OOBABUTH IUIAH OYEPETHOTO
CEMHUHAPCKOI0 WM J1adOpaTOPHOrO 3aHATHUS, AAaTh KpPAaTKHE PEKOMEHJAMM 110 MOJITOTOBKE
CTYACHTOB K CeMHUHapy WM j1abopaTopHoil pabore. OnpenennuTs MECTO U BpeMsi KOHCYJIbTallUU
CTyJI€HTaM, TOJKEJIaBIIUM BBICTYIIUTh Ha CEMHHApE C JOKJIaJaMu U pedepaTamMu MO aKTyaJbHbIM
BOIIPOCaM 00CYKJ1a€MOM TEMBI.

[Ipn 3TOM BO BceX 4acTAX JIEKIUHM HEOOXOJUMO BECTH AMAIOr CO CTYJIEHTaMHU M J1aBaTh
CTYZ€HTaM BO3MO>KHOCTb JUCKYTHPOBATh MEXY COOOM.

Henp npakTUyeckux 3aHATHH OO0ECHEeUnuTh KOHTPOJIb YCBOEHMs Y4eOHOro marepuana
CTYJACHTaMH, paclIMpeHHe W YrIyOJeHHWe 3HAHWH, MOJIYYeHHBIX MMM Ha JIEKUUSX U B XOJe
caMoCTOsATeNbHOW pPaboThl. [loBbimieHHEe 3(PGEKTUBHOCTH MPAKTHYECKUX 3aHATHHA JTOCTHTaeTCs
HOCPEJICTBOM CO3/IaHUSI TBOPUECKOM OOCTAHOBKM, pAcCIOfiararolieil CTYJIEeHTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3IVISIIOB M CYXJAECHHH 1O 0OCYXIaeMbIM BOIIPOCaM, JKEJIaHUIO Y CTYJIEHTOB
nopa0oTaTh y JOCKH NPH PEIICHUH 3a1ad.

[Tocie kax10ro TEKIUOHHOTO U MPAKTUYECKOT0 3aHATHUSA CLIENATh COOTBETCTBYIOILYIO 3aIIHCh
B JKypHajlaX ydeTa MOCEIIaeMOCTH 3aHATHH CTyIEHTaMH, BBUICHUTH y CTApOCT Y4YEOHBIX TPy
IIPUYUHBl OTCYTCTBHUS CTYACHTOB Ha 3aHATHAX. [IpoBOIWTH TIpyNIoBble M HMHAWBHIYAJIBHBIC
KOHCYJIbTAllMM CTYJIEHTOB 10 BOIIPOCAaM, BO3HUKAIOLIUM Y CTYJEHTOB B XOJE UX MOATOTOBKH K
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TEKyIleH U MPOMEKYTOYHOW aTTecTalluu MO Y4eOHOM AHMCLUUIUIMHE, PEKOMEHJ0BaTh B MOMOIIb
yueOHbIe U IpYrHe MaTepuallbl, a TAKXKe CIIPABOYHYIO JIUTEpaTypy.

B eKUMOHHBIX MM MPAKTHYECKMX HEOOXOIMMO BECTH JUANIOT CO CTYJEHTaMHU U J1aBaTh
CTYZCHTaM BO3MO>KHOCTb JUCKYTHPOBATh MEXY COOOM.

[IpenonaBaTeis, IPUHUMAIOIIUI 3K3aMEH, JINYHO HECET OTBETCTBEHHOCTD 3a IPABUIIBHOCTD
BBICTABJICHUS OLICHKH.

6.2 MerToauueckue yKazaHus JJis1 00y4al0UIUXCSl 10 OCBOCHUIO TUCIUTIIMHBI

YcnemHoe wu3ydYeHHE Kypca TpeOyeT TOCEHICHHs JIeKIHA, AaKTHBHOW paboThl Ha
71a00paTOpHBIX paboTax, BBINOJHEHMs BCeX Y4eOHBIX 3aJaHMM IpernojaBaTelis, O3HAKOMIIEHUS C
OCHOBHOW U JOIIOJIHUTENIBHON JIUTEPATYpOr. Bo Bpems JIEKIUU CTYIEHT JOJKEH BECTH KPATKUH
KOHCIEeKT. J[oMa caMOoCTOSTENbHO pPaboTas ¢ KOHCIEKTOM, CTYIEHTY HEOOXOJMMO IOMETHTb
MaTepHalibl, KOTOPBIE BBI3BIBAIOT 3aTPyAHEHUs Uil MoHUMaHus. [Ipu 3ToM oOyuarommiicst TOKEeH
HaMTH OTBETHI HAa BONPOCHI, UCII0JIb3YsI pEKOMEHIYeMYIO0 IuTepatypy. Eciu emy camomy He ynaercs
pazobpathcsi B MaTepuaie, Heo0XoaumMo chopMyIHMpOBaTH BOMPOCH M OOPATUTHLCS 32 TIOMOIIBIO K
IPEnoJaBaTel0 Ha KOHCYJIbTallMM WM Onmkaimei nexuuu. OOydaromemycss HEoO0X0IuMo
pEryJIsipHO OTBOJIUTH BpEMs ISl MOBTOPEHHUS MPOMIEHHOrO MarepHaia, MpoBepss CBOM 3HAHUS,
YMEHHUS ¥ HaBbIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

JlaGopaTopHbie pabOThI COCTABISIOT Ba)KHEHIYIO YacTh NMPO(EeCCHOHANBHOM MOATOTOBKH
cTyaeHToB. OHU HaNpaB/IeHbl Ha SKCIEPUMEHTAIbHOE MOATBEPXKICHUE TEOPETUUECKUX MOJOKEHUN
U GpopMupoBaHue y4eOHBIX U MPO(ECCHOHANBHBIX MPAKTHYECKUX YMEHUH.

CTyIeHT caMOCTOSTENBHO, MOJIb3YSCh METOUUECKUMHU PEKOMEHAALUAME, OhOpMIISeT:

- 3arjlaBue, B KOTOPOM YKa3bIBae€TCsl Ha3BaHUE JIAOOPAaTOPHON paboOThl U €€ MOPSIKOBBIN
HOMEp;

- 1Ieb paboThl;

- 000py/I0BaHNE U PEAKTUBHI,

- coaiepxaHue paboThl;

- IOPAJIOK (ITOCIIEI0BATEIBLHOCTD) BBIITOJIHEHUS paOOTHI;

- IpaBMJIa TEXHUKH O€30MIaCHOCTH U OXpaHbl TpyJa Mo JaHHOU paboTe (110 He0OXO0IMMOCTH);

- 00mme npaBuiia K 0opOpMIIEHUIO TAOOPAaTOPHON PaOOTHI.

Kaxplif cTyIeHT AO0JDKEH caM IUIaHMPOBATh CBOKO CAMOCTOATENBHYIO PaboTy, MCXOIsS U3
CBOMX BO3MOXXHOCTEH W TPHUOPHUTETOB. DTO CTUMYJIHPYET BBHIOJHEHHE pabOTHI, co3/1aeT Ooee
CIIOKOIHYIO0 OOCTaHOBKY, YTO B UTOT€ MOJIOKUTENIFHO CKA3bIBACTCS HA YCBOGHUH MaTepHaa.

BaxxHO mostHee yuecTh 00CTOSTEBCTBA CBOCH PaOOTHI, YSICHHUTD, YTO SIBIISICTCS TJIABHBIM Ha
JTAHHOM JTare, KaKyl MOoCJel0BaTeIbHOCTh PabOThl BHIOPATh, YTOOBI BBHIIOJIHUTH €€ JIy4lle U C
HAMMEHBIIMMH 3aTpaTaMH BPEMEHHU M SHEPTHH.

Jlis TII0I0TBOPHOM pabOThl HEMAJIOBa)XKHOE 3HAYEHHWE HMEET OOCTAaHOBKA, OpraHM3alUs
pabouero mecta. Hy)xHO m00UTBCs, 4TOOBI MECTO PabOTHI IO BO3MOXKHOCTH OBIJIO TOCTOSTHHBIM.
PaboTa Ha MpUBBIYHOM MecTe JiesiaeT ee 6osee m1o10TBOpHON. [IpoayKTHBHOCTE pabOTHI 3aBUCUT OT
NPaBWIBHOTO Yepe/OBaHUS Tpylda W OTAbIXa. [lodTOMy Kakaple 4ac WM JBa CJleIyeT Jaeiarh
nepepsiB Ha 10-15 MuHyT.

IIpu camocrosTenbHON MpopabOTKe NOMAIIHMX 3aJaHUN M HANMCAHUS MHIUBUAYabHBIX
paboT cTyieHTaM peKOMEH Iy eTCs TOIIb30BaThCsl OMOIMOTEUHBIM (POHIOM JIUTEpATYpHI (YueOHUKAaMHU
U TEpUOJAMYECKMMH H3JAHUSAMH), a TaKXkKe METOAMYECKUMM YKa3aHUSIMU TI0 BBIIOJHEHHUIO
CaMOCTOSITENIbHBIX paboT.
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7. DoH/I OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJIS M OCHUBAHUA Pe3yJIbTATOB 00y4eHUs!

[IpomexxyTouHas aTTecTanus oOydaromuxcs B (popme 3a4é€ra IpOBOJUTCS IO
pe3ysbTaTaM BBIIIOJHEHUS BCEX BUJIOB YUEOHOU pabOThI, MPEAYCMOTPEHHBIX YUEOHBIM
IUIAHOM MO JAaHHOM NHCIUIUIMHE, MPH 3TOM YUYUTBIBAIOTCSA PE3YJIbTAThl TEKYIIETO
KOHTpOJISI YCIIEBa€MOCTH B TedeHue cemecTtpa. OIEeHKa CTeNeHW AOCTHXKEHUS
00yYarouMMuUCs TUIAHUPYEMBIX PEe3yJIbTaTOB 00YYEHUS MO JUCHUIUIMHE MPOBOJAUTCS
IIpENOAAaBaTeIeM, BEAYIIIUM 3aHATHS 110 JUCUUILIMHE METOAOM JKCIIEPTHOM OLICHKHU.
[Io wuroram mMpPOMEXYTOUYHOW ATTECTAUMU MO JAUCUWIUIMHE BBICTABIIIETCS OLIEHKA

«3aUYTCHO» UJIU «HEC 3a4YTCHO).

K mpomMexxyTouHO# arTecTanuy IOMyCKAIOTCS TOJIBKO CTYJICHTHI, BBITIOJHUBIINE BCE BHUIBI
y4eOHOi paboThl, IpeayCMOTPEHHBIE pabodeil mporpaMMoi o JUCIUILTNHE « XUMUYECKHUE OCHOBBI
TEXHOJIOTHYECKHUX MPOIIECCOBY

Bun pabGotsr @opMa OTYETHOCTHU U TEKYLIETO KOHTPOJIA
OdopmiieHHble  OTYETHl (KypHaJl) MPaKTHYECKUX(J1aOOPATOPHBIX)
[IpakTuueckue pabot, TPEemryCMOTPEHHBIX pabouyell NporpaMMON JUCIUIUIMHBI C
paboThI OTMETKOMW TpenoaBaTess «3a4TeHO/HE 3aUTEHOY, €CIIH BBIOJIHEHBI U

o opMIIEHBI BCe pabOTHI.

KonTponbnas pabora

CpeleTBO IMPOBECPKU YMGHI/Iﬁ MNPUMCHATHL IIOJTYYCHHBIC 3HaHUA 1A
peICHUA 3a/1a4 OIMPCACIICHHOIO THUIIA ITO TEMC UJIKW pa3acily.

Tect

OmeHka TmpenojaBaTelNisi «3a4TEHO/HE 3a4T€HO», €CIH  Ppe3yJIbTaT
TECTHUPOBaHUS MO ImKane (myHKT 7.2.3) coctaBiuset 6omnee 55 %.

7.2 Illkana u KpUTEepHHU OLICHUBAHUS Pe3YJIbTATOB 00y4eHUs

7.2.1 IlkanaoueHUBaHUS NPAKTHYECKOH padoThI

[Ikana oneHuBaHug

Onucauue

3auyTeHo

BrimonHeHsl Bce BUIBI y4eOHOUM pabOTHI, MPEyCMOTPEHHBIE YUeOHBIM
m1aHoM. CTylIeHT JI€MOHCTPUPYET COOTBETCTBHME 3HAHWM, YMEHHIA,
HAaBBIKOB TIPUBEJCHHBIM B Ta0lMIax MoOKa3aTened, onepupyer
NpUOOpPETEHHbIMU 3HAHUSIMH, YMEHUSIMHU, HaBbIKAMH, IPUMEHSET UX B
CUTYaIUSX MOBBIIICHHON CIIOKHOCTH. [Ipr 3TOM MOTYT OBITh JOMYIIIEHBI
HE3HAYUTENbHbIE  OIIMOKM,  HETOYHOCTH,  3aTPyJHEHHUS  IpH
AHAJIMTHYECKUX ONEpalUsAX, NEPEHOCEe 3HAHUW M YMEHHI Ha HOBBIC,
HECTaHJAPTHBIC CUTYAIUH.

He 3auteno

He BbmonHen oauH win  Oojnee BUAOB  y4eOHOM  paboThI,
NOPEIYyCMOTPEHHBIX y4yeOHbIM MiaaHoM. CTyIeHT JeMOHCTPUpYET
HETIOJIHOE COOTBETCTBHE 3HAHWH, YMEHHH, HABBHIKOB NPHBEICHHBIM B
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TaOMUIAX  [OKa3aTeseldl, JOMYyCKAloTCs 3HAYMTENIbHblE OLIMOKH,
NPOSIBISETCS OTCYTCTBHE 3HAHWUN, YMEHUH, HaBBIKOB [0 POy
IIOKAa3aTeNeH, CTYIEHT HMCIBITBIBACT 3HAYUTENBHBIC 3aTPYIHCHUS IIPU
ONEpUPOBAHUU 3HAHUSAMH W YMEHUSMHU IIPU HUX I[EPEHOCE HAa HOBbIE
CUTYAIMH.

7.2.2 llIkana oneHUBAHUS KOHTPOJbHOM PadoThI

IITkana oneHUBaHUI OmnucaHue

3auTeHo OtBeThl JaHbl Ha Bce TpH 3aAaHus. CTyIEHT IEMOHCTPUPYET 3HaHUS
IOPUINYECKUX TEPMUHOB, YMEHHE NPABUJIBHO UX MIPUMEHSATh, CIIOCOOEH
aHaM3UpPOBaTh, 0000maTh (HaKTUYECKHUI U TEOPETHUECKUI MaTepua,
(GopMynIMpyeT KOHKpPETHbIE BbIBOJbI, YCTaHABIMBAeT HIPUYMHHO-
CIIEICTBEHHBIE CBSA3M. YMEET apryMEHTUpPOBaTh CBOIO TOYKY 3pEHUS,
UCIOJb3Yys HOPMBI IIPABOBBIX aKTOB. IIpu 3TOM MOTryT OBITH JOMYyIIEHBI
HE3HAYUTENIbHBIE OUTHMOKH, HETOYHOCTH NPH BHITIOJTHEHUH 3a/1aHUMH.

He 3aureno He BwimonHeHo oxno wim Oosiee 3amaHuii. CTyACHT JEMOHCTPUPYET
HETOYHOE M HEMOJIHOE 3HAHUE IOPUIUYECKUX TEPMHHOB, HE YMEET HX
MPaBUIBLHO TPUMEHATh, HE CIOCOOCH aHAIM3UPOBATH COJACPIKAHUE
HOPMATUBHBIX TIPABOBBIX aKTOB, 0000IIaTh, [e1aTh BBIBOABI IS
MIPaBUIILHOTO OTBETA HA BOMPOCHI 3aJaHUM.

7.2.3 llIkay1a onleHUBAHUA TECTA

[IIxama onieHUBaHUA Ornucanue
3ayreHo Tect npoiinen 6omee uem Ha 55%
He 3aureno TecT npoiiaen meHee ueM Ha 55%

7.3  OueHo4yHble CpeACTBA

7.3.1. Tekymuii KOHTPOJIb

7.3.1.1 Ilpumep TecTa MO AUCHUIINHE «KXMMUYECKHE OCHOBBI TEXHOJIOTHYECKUX
NPOLECCOB

1. Kak Ha3bIBaeTCs SHEPIUsl IBUKEHUS U B3aUMOJICHCTBUS BCEX YaCTUIl CUCTEMBI, 32 UCKIOUEHUEM
KUHETHUYECKOW SHEPTUU JIBUKEHUS CUCTEMBI U MOTEHLIUAIBHOM SHEPTUHU €€ B M0JIe TATOTEHHS?
1) sHTANBNNS;

2) BHYTpEHHSS SHEPTUS;

3) motenmuan ['u60ca.

2. Kak HasbiBaeTcst (DyHKIMSI COCTOSIHUS, XapaKTEpU3YIOIIas TEIJIOCOIEpKaHUe CHCTEMBbI MPHU
p=const?1) sHTANBNHNS;

2) sueprus ['ub6c¢a;

3) sHTpOMHSL.

3. ITpu abcomoTHOM HyJie SHTpOmHs Bcex Ten paBHa 0- 31o:1) [1epBblil 3aK0OH TEpMOIMHAMUKHY;
2) Bropoii 3aKk0H TepMOANHAMUKHY;
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3) Tpetwuii 3aKOH TEPMOTUHAMUKH.

4. He npuberas k pacderam, ONpeeInuTe 3HaK H3MEHEHUS SHTPOIIUU TIPU CTAaHAAPTHBIX YCIOBUIX
11t peakiuit: a)2SO21)+02=2S03(r); 6)NH3m+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 M oOpatMMoil peakimu, eciu ®H,’=260,3 ]Ik,
®S,’=282 Ix/K:

1) 0,92 K;

2) 923 K;

3) 1,08 K.

6. Kak Ha3bIBaloTCS peakuy, IPOTEKAIOLIUE C BbIIEJIECHUEM Teruia?

1) rereporeHHsle;

2) BK30TEPMHUECKHUE;

3) SHAOTEpPMUYECKUE.

7. TlomBoammasi K CHUCTEME SHEPrusi pacXoIyeTcss Ha yBEJIWYCHHE BHYTPEHHEH SHEpPruu Hu
COBEpLIEHHE PpabOThI IPOTUB CUJI BHELITHETO JIABJIEHUS - 3TO:

1) ITepBbIii 3aKOH TEPMOJTUHAMHKH;

2) Bropoii 3aK0H TepMOANHAMUKHY;

3) Tpetwnii 3aKOH TEPMOTUHAMUKH.

8. Kak HaspiBaeTcsd KpUTEpUN CaMONPOU3BOJIBHOIO IPOTEKAHUS PEAKLUUU IMPU IMOCTOSHHOM
naBieHun? 1) SHTAIbINS,

2) sneprus I'ub6ca;

3) sHTpOMHSL.

9. @YHKIMS COCTOSHHUSA, XapaKTEepHU3YIOIllas CTENEHb HEYNOPSI0YEHHOCTH CUCTEMBI, — 3TO:1)
SHTAJIBIINS,

2) sneprus I'uboca;

3) sHTpOMHSL.

10. KakoBa cranmapTHas 3HTaIbIUs 0O0pazoBaHusi okcuja Oapus — BaO B kJ[k/Moib, ecnu mpu
okucnenuu 0,2 monp 6apust Beaenuiock 111,62 x/[x temna?

1)1116,2;

2) 22324,

3) 558,1.

Kniouu k mecmosvim 3a0anusim

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
Ne oTBeTa 2 1 3 3 2 2 1 2 3 3

7.3.1.2 Ilpumep KOHTPOJIbHOMH PadoThI MO JUCHUNINHE «XUMHYECKHE OCHOBBI
TeXHOJIOTHYECKUX MPOLECcCOB)

1. CocraBbTe MOJIHYIO 3JIEKTPOHHYIO U 3JIEKTPOHHO-Tpaduyeckyto (opMyibl 3JIEeMEHTa C
MOPSIAKOBEIM HOMEPOM 22. YKaXUTE AIIEKTPOHHOE CEMEHCTBO, HAIMIIUTE 3HAYCHUS BCEX
KBAaHTOBBIX YHCeN (POPMUPYIOIIETO 3JIEKTPOHA aTOMA 3JIEMEHTA.

2. Paccunraiite cTaHAapTHYO 3HTanbnui0 peakuuu: 4Feu+302r=2Fe2053x). Ykaxure 3k30-
WA YHIIOTEPMHYECKON OyAeT TaHHas pEaKIlysl.

3. Kak n3menutcs ckopocTs xumuueckoi peakiuu: Hor) + Iy Y Hl, ecm:

a)yMEeHbIIUTh KOHIeHTpaluio Ha B 2 paza; 6) moBeicuTh TeMnepaTypy npouecca Ha 60°C (©=4)?
4. B xakom o6beme 2 M pactBopa NaCl conepxures 5 r conu?
5. PaccraBbTe KOAPDUITUEHTHI, MTOJTB3YSICh METOIOM ITOJTyPEAKITHIA:
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KNO2+K>CrO7+HNO3 YCr(NO3)3+KNO3+H»O.
6. Kaxoit n3 Haxomsmuxcs B koHTakTe Sn-Cd meramioB OyneT moaBepraThCsi KOPpPO3WU B
arpeccuBHOM cpene? Hanummre ypaBHEHHsI KATOJHOTO M aHOAHOI'O IIPOLIECCOB B @) KUCIIOM,
0) HEUTpaIBLHOM cpeax.

7.3.2. [IpoMe:KyTOYHASI aTTECTAIUS

7.3.2.1. Bonpochl K 3a4eTy 10 AMCUUIIMHE «XHMHYECKHE OCHOBBI TEXHOJIOTHYeCKUX
NPOLECCOB

1. BonHoBas ¢yHKIus. DIEKTPOHHOE 001ak0 M opOuTanb. KBaHTOBBIE YKcIia, X B3AaUMOCBSI3b

2. I'maBHOE€ KBaHTOBOE YHCIIO. OHepreTudeckue ypoBHH. OpOuTaIbHOE KBAaHTOBOE YHCIIO.
[Honyposuu. ®opma s- u p- opOuTaneil.

3. MaruutHoe kBaHTOBOE uncio. KonnuectBo opburaneit B s-, p-, d- u f- mogypoBHsX, B3auMHas
OpHUEHTAIUs] aTOMHBIX OpOUTaIIeH.

4. CnuHOBOE KBAaHTOBOE YHMCIJIO. MaKCHUMallbHOE YUCIO 3JIEKTPOHOB HA OPOUTANSAX, MOAYPOBHAX U
YPOBHSIX.

5. IlpyHuun M MOCIEAOBATENIBHOCTh 3alOJHEHUs AJIEKTPOHAMM SHEPreTHYECKUX YPOBHEH H
HOJlypOBHEN B MHOI'O3JIEKTPOHHBIX aTOMaXx.

6. MakcumanbHOE YHCII0 3JIEKTPOHOB Ha OPOUTAIISX, TOAYPOBHSIX U YPOBHSX.

7. Ilpasuiio ITaynu u npasuiio ['yHaa (mpuMepsl IPUMEHEHMS).

8. DneMeHTapHble YaCTHULIbI: 3JIEKTPOH, IPOTOH U HEUTPOH. WX 3apsia u Macca.

9. 3apsn sapa U TOPSIKOBBIM HOMEpP dJEMEHTa B MEPUOJUYECKON cucteme. MaccoBoe 4ucio,
aTOMHasi Macca snemMeHTa. M30Tomnsl.

10. Ilepuoanuecknii 3akon J[.M1.MeneneeBa u nepuoiuyeckasi CUCTeMa 3JIEMEHTOB C TOUKH 3PEHUS
CTPOEHHS ANIEKTPOHHOM 0005104kl aToMOB. CoBpeMeHHass POpMYTUPOBKA MEPUOTINIECKOTO 3aKOHA.
11.Ileproanueckas cucrema 3neMeHToB. [leproas! v rpynmnsl 3nemeHToB. [IpuunHa nepuonyeckoro
WU3MEHEHUS CBOMCTB JIEMEHTOB.

12. Paguyc aToma, HEprusi HOHU3AIUH, CPOJICTBO K DJEKTPOHY, DJIEKTPOOTpUNIaTeTbHOCTE (D0).
M3meneHue 3Tux mapaMeTpoB MO MepUoAaM U rpynmnam Nepuogu4ecKoil CUCTEMBI.

13. OcHOBHbBIE XapaKTEPUCTUKH XUMHUYECKOW CBSI3U (IUIMHA CBSI3U, SHEPrUsl CBSI3U, MOJIAPHOCTH
CBsI3M). BaneHTHbIE YIIIbL.

14. VI3MeHeHHEe MOTEHIIMATBLHOW SHEPTHH CUCTEMBI TP COTMKEHUH IBYX aTOMOB Bojiopoaa. [lmnHa
U DJHEprus CBSI3M B MOJIEKyJie BoJopoja. M3MeHeHHe »HEepruM CUCTeMBbl MpU O00pa30BaHUU
XUMHYECKOU CBSI3H.

15. MexaHnu3m 00pa3oBaHUs KOBAJICHTHOU CBs3H. O01Iast mapa a1eKTpoHOB. KoBajJeHTHOCTh aTOMOB.
KoBanenTtHast HenossipHass W mojsipHas cBsA3b (mpuMepsl). HacelliaemMocTh M HaIlpaBIEHHOCTb
KOBAJICHTHOM CBS3H.

16. Mexanu3m 00pa3oBaHUs HEMOISAPHOUN U OJSPHON KOBAJIGHTHOM CBs3M Ha mpuMepe Moiekyn Cla
u HCI.

17. o- u Y -cBsi3u. [IpocThie u KpaTHBIE CBA3U HA IPUMEPE MOJICKYJIBI a30Ta.

18. Mexanusm oOpa3zoBaHusi MOHHOM cBs3u. IlpaBuno oxrtera. MoHHas cBSI3b Kak IpeneiabHBIN
Cily4yail KOBAJICHTHOM MOJISIPHOM CBsi3U. CTeNeHb MOHHOCTH XUMHUYECKOM CBSI3U M BIUSHUE HA Hee A
90 B3aMMOJEHCTBYIOIINX ATOMOB.

19. BaneHTHOCTh aTOMOB B OCHOBHOM M BO030YXJE€HHOM cocTostHuH. ['uOpuaHbie opbutamm, ux
dopma. Tumnsl THOPUIU3ALK: SP, SP°, SP° ¥ PACTIONOKEHNE OpOUTANel B IPOCTPAHCTBE.

20. BanenTnsie yribl. [IpoctpanctBenHas popma mosiekyJ. JInHeHbIe, YTI0BbIe U TUPaMUIATBHBIC
MoJeKybl. CXeMbI IepEeKPhIBAHMS BAIGHTHBIX OpOUTAICH B 3TUX MOJICKYJIax.
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21. AunonabHbI MOMEHT. JIUMOIbHBI MOMEHT XUMHUYECKOW CBS3U M MOJIEKYJ CJI0KHOTO BEIIIECTRA.

22. Tlonstus "cucrtema", "¢aza", "komroHeHT" (ompenaereHusi). 'OMOreHHBIE U TeTepPOreHHBIC
peakiuu (puMepsI).

23. Dueprernueckue 3(PQeKTbl XUMHUECKUX peakuuid. DK30- U HHIOTEPMHUYECKHE PEaKIHH
(mpumeps!). DHTANBNH. 3akoH ['ecca u clieICTBUS U3 HETO.

26. Ilpumenenue ciencTBUM M3 3akoHa l'ecca Juisi pacuera SHTAIBIUN XMUMHUYECKUX PEaAKIUH.
CrangapTHble yCIOBUS. DHTANBINS 00pa30BaHUs CI0KHOTO BELIECTBA.

27. CpenHsis U UICTUHHAs CKOPOCTh XUMUYECKOM peakiuu. BiusiHie KOHIEHTpaul pearupyomnmx
BEIIECTB Ha CKOPOCTh XUMUYECKOM peakinu. 3aKOH JIeWCTBYIONINX Macc.

28. T'oMOreHHblE XUMHUYECKHUE peakluuu (IIpuUMepbl). BiusHue Ha CKOpPOCTh TOMOTE€HHOM pEaKIUu
KOHIICHTPAIIUU pearupyrolrx BeecTB. 3aK0oH JAeicTByomux Macc. KoHcTanTa CKOpOCTH peakiuu.
29. BnusHue TemmepaTypbl Ha CKOPOCTh XMMMUYECKON peakuMHU. AKTUBHBIE MOJIEKYJIbI, 3HEPIU
akTuBauuu. [IpuyrHa 3aBUCUMOCTH CKOPOCTU XUMUYECKOM PEaKIMKU OT TeMIEpaTyphl. Y paBHEHHE
Bant-T'odda, Temneparypuslii ko3 uiueHt.

30. TI'ereporennsie peakuuu (rpumepbl). CKOPOCTh TETEPOTCHHOW pEaKIMM, BIMSHHE HAa HEE
Qg dy3un U MOBEpXHOCTH paszena ¢a3. Koncranra paBHOBecHs AJisi TETEPOTeHHON peaKiui.

31. Karanmu3z u kartanuzatopbl. KaTanu3 TOMOrE€HHBIA M TE€TEPOr€HHbIA, IMOJOKUTEIbHBIA U
OTpULIATENbHBIN. MeXaHu3M IeHCTBHs KaTaiau3aTtopoB. [IpuMepbl npuMEHEHUs KaTaJlu3aTOPOB B
MPOMBIIIICHHOCTH.

32. HeoGpatumble u oOpaTUMble peakuu (IpUMepbl). XUMUYECKOE PaBHOBECHE B TOMOI€HHBIX U
reTeporeHHsIx cucreMax. Koncranra paBHoBecus.

33. IIpaBuino Jle-lllaTenbe u npuMeHEHHE €r0 K PaBHOBECHBIM cHCTeMaM. BiusHue temnepaTypsl,
JIaBJICHUS ¥ KOHLEHTPALMU pearupyrolMX BEIECTB Ha NI0JI0KEeHUE paBHOBecus. [IpumMepsl.

34. BiusHHE TeMIIEpaTyphl, JaBJI€HHA W KOHIEHTPAIMH PEATUPYIONIMX BENIECTB HA IMOJIOKEHHE
paBHOBecus. [Ipumepsl. BbriOop onTHManbHBIX YCIOBUN MpPOBENEHHUS XUMHUYECKUX PEaKIUH Ha
npumepe cuHte3a ammuaka: Ny + 3H, Y2NH3; AHxp <O0.

35. PactBophl. CriocoObl BBIpayKEHHSI COCTaBa PacTBOPOB (MaccoBasi 10Jisl, MOJISIpHAs M HOpMaJlbHast
KOHIIEHTpaluu, TUTP). HacklllleHHble, HEHACBHIIICHHBIE U  TEPECHIIIEHHBIE  PACTBOPHI.
[Iepexpucrammsanusi.

36. TemnoBble 3 PeKThI TPU PACTBOPEHUH KPUCTATITMYECKOTO BEIIECTBA B KUAKOCTH. ConbBaTanus
W rujparanus. OHTaIbIUS  pPacTBOpEHMdA. BiusHue TeMmmeparypsl Ha pacTBOPUMOCTh
KPUCTAJIIMUECKOTO BEIIECTBA B KUAKOCTH.

37. PacTBOpMMOCTh Ta30B B JKMJKOCTH. 3aBUCHUMOCTb PaCTBOPUMOCTH Ta30B B JKUAKOCTH OT
naBienust (3akoH ['enpu) u Ttemmeparypsl. [Ipumenenune mnpasuna Jle-lllatenbe kx mnpoueccy
pacTBOpEHUs Ta3a B )KUIKOCTH.

38. DNeKTpONUTHl U HEINEKTPOIUTHI. Teopus anekrpoiauTndeckor nuccoumanuu. Crenens ({) u
KOHCTaHTA (Kuuc,) AUCconUanuy. GakTOPhI BIUSAIOMINE HA ( M Kyuc.? CUIIBHBIC U CITa0bIe SJIEKTPOTUTHI
(mpumepsI).

39. Iuccoumanums 3meKkTponuToB. CTyneHuaTas JUcColMalus KACIOT U ocHoBaHuM. Ha nmpumMepax
nuccormanuu pochopuoit kucnorel (H3POs) u rugpokcuaa xobanpra (II) Co(OH),. Koncranra
AIIEKTPOJIUTUYECKON JUCCOLUAIINH.

40. 3akoH pazbaBnenus OcTBaimpia Ui claboro OWHAPHOTO JJIEKTpoJMTa (BBIBOM). BrusHwme
KOHIIGHTPAIIUHN PAacTBOpPA CJIA00T0 JIEKTPOJIUTA HA CTENICHD AIEKTPOIUTUIESCKON TUCCOIUAIIHN.

41. HonooOMeHHBIE peakuuu ¢ oOpa3oBaHHEM Ocalka, Tasa, C1aboro SIEKTPONHUTA WU

KOMILJIEKCHOTO MOHA (TIPUMEPHI).

42. TlpousBeneHue pacTBOPUMOCTH M TPHUMEHEHHE €ro Uil BBIUMCICHUS KOHICHTPAlUU
HaCBILIEHHOI'O PacTBOpa U BO3MOKHOCTH BBINAJICHUS OCaJKa U3 pacTBOPA.

43. DnexkTponutuueckas Auccouuanus Boapl. KoHcTaHTa naucconmanuu - BoAbl.  MoHHOE
npousBeneHue Boabsl. Bomopoausiii mokazarens (pH) pacTBopos.
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44. KoHueHTpalus HOHOB BOOPOJa U HOHOB I'MIPOKCHU/Ia B HEUTPaIbHBIX, KUCIIBIX U IIEI0YHBIX
pactBopax. ITokazarens pH u ero 3HaueHue B 3TUX pacTBOpax.

45. Tunponus coneit. Ctynenuarsiii tunponus. M3menenne pH npu ruapommse. HeoOpaTumsrit
THJIPOJIN3.

46. CreneHp ¥ KOHCTaHTa ruAposin3a. BiusHue temnepaTypsl M KOHLEHTPALMKA PAacTBOpa Ha
TUAPOJINS.

47. OKnCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuH. CTEneHb OKHUCICHUS W BaJCHTHOCTb ATOMOB.
OxucneHre 1 BOCCTAaHOBJIEHHE.

48.OnextponHslii 0ananc. CocTaBieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI Ha ITpUMeEpe:
H>S + KMnO4+ H2SO4 - S + MnSO4 + K2SO4 + HyO.

49. Tumpl OKUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. BiusHue ycnoBuil npoBeacHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKLUil (KMCIOTHOCTh CPE/bl, TEMIIEpPATypa, KaTalu3aTop) Ha
COCTaB IIPOLYKTOB PEAKLIUU.

50. Dnextponus. IlocienoBaTenbHOCTh pa3psia MOHOB Ha 3JekTpoaax. (CXembl MPOIECCOB
aJIeKTpoIin3a pacmuiaBa u pactsopa NaCl. 3akonsl anekTponu3sa (3akoHsl Dapases).

51. Onexrponu3. Cxempl NPOLECCOB 3JIEKTPOIN3a ¢ MHEPTHBIMU 3JIEKTPOAAMHM U PACTBOPUMBIM
aHoznoM. [IpuMeHeHune anexTpoinsa.

52. PaBHOBecHE€ B CHUCTEME METAUI-PACTBOP €ro COJIM. YCTPOMCTBO M IPHUHLUI JACHCTBUA
NEPBUYHOI0 rajibBaHMYECKOro ieMenTa Jlanuens-Akoou.

53.  OrtHocuTEeNbHBIM DBIEKTPOAHBIM noTeHuuan. Bopopoausiii asnexrpon. CraHaapTHBIN
SJIEKTPOHBIN MOTEHIUAN. Psiji CTAaHIapTHBIX JIEKTPOIHBIX IOTEHIMAIOB Juisi map Me/Me™ (psa
HanpsDKeHUH) U BBIBOJBI M3 Hero. [IpuMeHeHHe CTaHIapTHBIX AJIEKTPOAHBIX MOTEHLUANOB JUIs
ONpeIEeTEHUS BO3MOKHOCTH IIPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHOM PEAKIUH.

54. Teopust CTpOEHHUSI KOMIUIEKCHBIX COEIMHEHMI. XapaKkTep XMMHUYECKON CBA3M B KOMILJIEKCHBIX
coenvHeHUAX. LleHTpanbHBIM aroMm, JIMraHAbl, KOOpAWHAIMOHHOE uncio. [IpuMepsl peakumit
MIOJTyYEHUS1 KOMIUIEKCHBIX COEIMHEHUH.

55. Xumndeckas CBsI3b B MeTaJIaX. XMMHUYECKHE CBOMCTBA MeTaIOB. B3anMoieiicTBIie METAIJIOB C
HeMeTalllaMH, BOJIOM, pacTBOpamMH KHCIOT M menoueil. [IpomblluieHHBIE CIIOCOOBI MOMY4YEHUs
METaJIJIOB.



