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1. HEJIM A 3AJIAYN TUCHUITJINHBI
1.1. Hean aucuMnInHbI
Xumus - ogHa W3 (yHAAMEHTAIBHBIX ECTECTBEHHBIX HAYK, M3ydarorias
BEIIECTBA M 3aKOHBI MX MPEBpaIleHNs. XMMUU MPUHAJICIKUT TICPBOCTEIICHHAS POJIh
B oOecreuyeHWHd  BEAyIIMX  OTpPAciei  SKOHOMHUKH  KOHCTPYKIIMOHHBIMHU
MaTepuajaMH, CBIpbeM | SHEPropecypcamu.

Henp gucuurummHbl -  (QOPMHUPOBAHHE Yy  CTYIAEHTOB  IIEJIOCTHOTO
MpeACTaBICHUs] O TPOIECcax M SBICHHUSAX B IPHUPOJIC M TEXHUKE, NMOHUMaHUs
BO3MOYKHOCTEH COBPEMEHHBIX HAYYHBIX METOOB IMO3HAHUS MAaTEPUAIBHOTO MUpPA U
OBJIAJCHUS STUMH METOJIaMH JIJIsl PEIICHUS 3a]1a4, BOSHUKAIOIIUX IPU BBITTOTHESHUN
npodeccHoHanbHbIX (DYHKITHIA.

[TosHanme  xmmun  HeoOXomuMoO  ig  (OPMUPOBAHHUS  HAYYHOTO
MHUPOBO33PEHUS, PA3BUTHSI JIOTHUECKOTO MBINUICHHS, MPO(heCcCHOHATBFHOTO POCTa
OyIylIuX CHEIUaIUuCTOB.

1.2. 3agauu ocBOCHUSA TUCHUILIHHBI
3aauu JUCIUIUINHEL:

- 3QJI0)KUTh OCHOBBI JUISI NMOHUMAHUSA XHUMHYECKUX IPOLECCOB MPEBPAICHUS
BEILIECTB, KOTOpbIe OyayT  crmocoOCTBOBAaTh HPHUHATHIO TPAMOTHBIX, HAy4YHO
000CHOBaHHBIX MPOGECCUOHANBHBIX PEIIeHUd B 00JIaCTU TPAHCHOPTHOTO,
CTPOMUTENBHOT0, CEIbCKOXO3IMCTBEHHOTO U CHELMAIBHOIO MAalllMHOCTPOCHHUS, a
TaKXX€ CIOCOOCTBOBAaTh BHEJIPEHMUIO JOCTH)KEHUH XUMHUHM TPU PEIICHUU 3STHX
pooem;

- IIPUBUTH HABBIKHW OCMBICJICHHOI'O pCHICHNA KOHKPCTHBIX XUMHWUYCCKHX 3a1a4,
HAaY4YUTb HAXOAUTH OIITUMAJIbHBIC PCIICHUA HpO(l)eCCI/IOHaJIBHBIX 3aJa4d, B TOM
YMCJIC C UCIIOJIBb30BAHUCM 3aKOHOB XMMHUH, XUMHUYCCKUX ITPOOCCCOB U BCHICCTB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Juciunnuaa «XuUMUs» OTHOCHTCS K JUCIUIUIMHAM 0a30BOM YacTH OJIOKa
bl1.

3. HIEPEYEHD IVIAHUPYEMBIX PE3YJBTATOB OBYUEHMUS 11O
JAAUCIHHUIIJIMHE

[Tponecc m3yueHuss TUCHUIUIMHBI «XUMHUs» HaIpaBlieH Ha (HOPMUPOBAHUE
CICIYIOIINX KOMITETEHIINI:

OIIK-4 - cmocoOHOCTBIO K C€aMOOOpa30BAHMIO U HCIOJIb30BAHHUIO B
MPAKTUYECKON JEATEIHHOCTA HOBBIX 3HAHWUW W yMEHUH, B TOM 4YHCIIE B 00JIaCTAX
3HAaHWHM, HEMOCPEICTBEHHO HE CBSI3aHHBIX CO cdepoil mpodeccHoHaIbHON
NEeATEeNbHOCTU

OIIK-6 - cmocoOHOCTBIO CaMOCTOSITENBHO WJIM B COCTaBe TIPYMIBI
OCYILIECTBJISITh HAYUHYIO JEATENIbHOCTb, pEan3ysl CIElUalbHbIE CpPEICTBA WU
METO/IbI MOJTyYEHUsI HOBOT'O 3HAHUS



Komnerenuus

Pe3yabTaThl 00y4eHUs1, XapaKTePU3YIOILIUE
chopMHUPOBAHHOCTH KOMIIETEHIIMH

OIIK-4

3HaTb

OCHOBHBIC 3aKOHOMEPHOCTH B O0JIACTH XUMHH
s uACHTUGUKAMH, (HOpMYyITUPOBAHHUS |
pereHus MaTeMaTHYeCKHUX,
€CTECTBEHHOHAYYHbIX, UH)XCHEPHBIX,
HKOHOMUYECKUX, TEXHUYECKUX U
TEXHOJOTUYECKHUX MPOoOIeM

YMETH

dbopmyIMpoBaTh 3aJadyd W pa3pabaThIBATh
TEXHUYECKUE  3aJaHus  Ha  IPOBEICHHE
CHUCTEMHO-aHAIUTHYCCKUX UCCIICOBAHUM
CJIOHBIX 00BEKTOB Pa3IMIHOM MTPUPO/IBI

BJIAJIETh

COBPEMCHHBIMU MECTOJaMH JIIA peICHuA
TGXHHHGCKHXIITEXHOHOFHHCCKHX,HpO6H€MﬁHpH
HCITIOJIB30BaHUH TPAaHCIIOPTHBIX n
TPAaHCIIOPTHO-TCXHOJIOI'HNYCCKHUX MalllhH
Pa3INIHOI0O HAa3HAYCHHA

OIIK-6

3HAaTbh

OCHOBHBIE (PU3UKO-XUMUYECKUE METO/IbI aHATTN3a
JUISL  TIPOBEJICHUS KOPPEKTHUPOBKU  PEKHUMOB
WCIIOJIb30BAHUSI TOTUIMBHO-CMA304YHBIX U JPYTUX
PacXOJIHBIX MaTEpPUAJIOB

YMETh

IIPOBOJIUTh MHCTPYMEHTAJIBHBIA W BHU3YaJIbHBIN
KOHTPOJIb 3a KAYECTBOM TOILUIMBHO-CMAa30YHBIX H
JIPYTUX PACXOJIHBIX MATEPUATIOB

BIaaCThb

HAaBBIKAMHM  BBITIOJIHEHUS W TPOBEICHUS
AKCHEPUMEHTA NPU OMpPEACICHUN MoKa3aTenei




Ka4CeCTBa pa3/IMYHbIX TOIIMBHBIX MaTCpHUAJIOB

4. OB BEM JUCLHUIIJIMHBI
OO6m1ast TPy 10€MKOCTh JUCHUIUIAHBI « X UMHUS COCTABIISIET O 3.€.
Pacnipenenenue Tpy10€MKOCTH JUCHUIIIMHBI 10 BUAAM 3aHITUN
ouyHasi popma o0yueHust

Cemectp
Buapbl yueOHOM pabOThI Beero bl
4acoB 1

AyJAUTOpPHBIE 3aHATHS (BCET0) o4 54
B Tom umncre:
Jlexkun 36 36
Jlaboparopusbie padoTsl (JIP) 18 18
CamocrosiTesibHas paboTa 90 90
Yacel Ha KOHTPOJIb 36 36
Bu bl mpoMeXyTOYHOM aTTeCTaIMU - SK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJIeMUYECKHUE YaChI 180 180
3a4.el. 5 5

5. COAEP) KAHUE JUCHUITIJIMHbBI (MOAYJIS)
5.1 Copaep:xkanue pa3gejioB JAUCHUINVIMHBI W pacnpeaejieHUe
TPYAOEMKOCTH 10 BUAAM 3aHATHHI
ouyHasi opma o0yueHus

JIa6 Bcero
Ne ni/mt HaunmeHoBaHME TEMBbI Conepxanue paszena Jlekn . | CPC ,
3aH. qac
1 Crpoenue KBaHTOBO-MeXaHUUECKHUE
BEIllECTBA U MPEACTABICHUS O CTPOEHUU
peaKkInOHHAs aroma. JIBoMCcTBEHHAA
CIIOCOOHOCTD npupozaa AIEKTPOHA.
BEIIIECTB AToMHas opOuTab.
KBanToBbie uncna. [Ipuniun
MUHHUMAaJTbHOMN SHEPTHUH.
I[TpaBuio Kneukosckoro.| 4 || 8 | 12
[Ipuanun 3anpera Ilaynm.
[IpaBuiio I'ynna.
DIEKTPOHHBIE
KOH(UTypalluuaToMOB "
HOHOB.

[lepuoguueckui 3aKOH U




NIEPUOANYECKAs cucrema
aneMeHToB. llepuonnueckue
CBOMCTBA JJIEMEHTOB.
Paguycel aTtomoB. OHeprus
noHmzanuu. CpoacTBO K
DIIEKTPOHY.
DIIEKTPOOTPULATEIBHOCTD.
Ilepuoanueckoe H3MEHEHUE
KHCJIOTHO-OCHOBHBIX U
OKHUCIIUTEIILHO-BOCCTAHOBUTE
JIbHBIX CBOMCTB BEIIECTB.

XuMHueckas CBS3b.
KoBanentnast cBs3s. Meton
BaJICHTHBIX CBSI3EH.
OOMeHHBII 5
JOHOPHO-aKLENTOPHBIN

MEXaHU3M oOpa3oBaHus
KOBAQJICHTHOU CBSI3HU.
['ubpunu3zanus aTOMHBIX

AIEKTPOHHBIX opOuTanei,
r€OMETPUUYECKAsT CTPYKTypa
Monekyn. HMoHHass — CBs3b.
Meraummueckas CBS3b.
Bonopoanast cBs3b.

CBoiicTBa U peakIMOHHAas
CITOCOOHOCTH BCIIECTB,
COCTaBJISFOIINX OCHOBY
CTPOUTEIIBHBIX MaTEpPUAJIOB.

OcHOBHEBIE
KJIaCChI
HEOPraHUYECKUX
COCIUHCHUI

CBoiicTBa OKCHJIOB,
THJIPOKCHIOB. OcHOBHBIC
CIIOCOOBI MOJTYYEHUS

OKCHUJ OB, THAPOKCHUIOB.

[Tonyuenue coneid. CiioKHbBIE
coimu. I'eneruueckas CBs3b
MEXKTy OCHOBHBIMH KJIacCaMu
HEOPTraHUYECKUX

16




COEJIMHEHUH.

OCHOBBI
XHMHUYECKOM
TEPMOJIMHAMUKH
1 KUHETUKHU

XuMHueckas

TepMoanHaMuKa. OCHOBHBIE
MMOHSATHUS XUMHUYECKOM
TepmoarHaMuKH. [lapamerpol

COCTOSIHHUSL.
TepmoguHaMu4eckue
byHKIUU: BHYTPEHHSS
SHEprus, SHTAJIBIINSA,
SHTPOIHUS,
1300apHO-U30TEPMUYCCKUI
MOTEHITUAT. Ilepoe wu
BTOpOE Hayajia
TEPMOJVHAMUKH.

DHepreTuka XUMHUYECKUX
npoiieccoB. 3akoH ['ecca u
CJICJICTBUS U3 HETO.
DHTanenuu 00pa3oBaHUs.
TepMmoxumMudeckue
ypaBHEHUS. Y CIIOBHSI
CaMOTPOU3BOIBLHOTO
MPOTEKaHUS MPOIECCOB B
W30JMPOBAHHBIX U
HEU30JMPOBAHHBIX CHCTEMaX.

XuMuveckas KWHETHUKA.
CkopocTb XUMHYECKUX
peakiuii. [Tousartne 00
aAKTUBHBIX MOJIEKyIax,
SHEPTUU aKTUBAIUH,
aKTUBUPOBAHHOM KOMILICKCE.
YpaBHeHUE Appenuyca.
3aBHCUMOCTh CKOpPOCTH
pEaKIMu OT KOHUEHTPALUU U
TeMIIEpaTyphl. 3aKkoH
JIEUCTBYIOIIUX Macc.

Kunernueckue YPpaBHCHUA
JIIsL TOMOI'CHHBIX 141
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IeTEePOreHHbIX  IPOLIECCOB.
[IpaBuiio Bant-T'odda.
MeTtosl pEryJIupoBaHUs
ckopocTH peakuuid. Karamus.
KaranuzaTopsl 51
KaTaIUTUYECKUE  CHUCTEMBI.
Teopun KaTajausa.
KonebarenbHble peakuu.

XUMHAUYECKOE PAaBHOBECHE.
TepMoIUHAMHUYECKOE U
KMHETHUYECKOE YCIIOBUS
COCTOSIHHSI PABHOBECHSI.
KoHcTaHTa paBHOBeECHS.
Bnusnue namenenus
BHEIIHUX YCJIOBUM HA
MOJI0KEHUE XUMUYECKOTO
paBHOBecus. [Ipuanmn Jle
[ITaTense. dazoBoe
paBHOBECHE.

3aKOHOMEpPHOCTHU
XUMHYECKHUX MPOIIECCOB
COBPEMEHHBIX TEXHOJIOTHI
MIPOU3BOJICTBA CTPOUTEIBHBIX
MaTepHUaoB.

PacTtBOpHI.
JncnepcHbie
CUCTEMBI

OOme mpeacTaBiIeHUS O
pacTBOpax. I'mopatHas
teopus  pactsopos  JI.W.
Memngeneena. CriocoOb1
BBIPQOKECHUSI  KOHLEHTpalUU
pacTBOPOB: MaccoBasl,
MOJISIpHAst J10J1sl, MOJISIpHAasi,
MOJISJIbHAsE ~ KOHLIEHTpauus,
MOJISIpHAS KOHIICHTpAaLUs
DKBUBAJICHTOB.  BbIpaxkeHue
3aKOHA SKBHUBAJCHTOB A
pacTBOpPOB.

OO0111e cBOKCTBA PaCTBOPOB:

18
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JaBJICHUE TIapa PaCTBOPOB,
KHIICHUE W KPUCTAITU3AIIHS
pactBopoB. 3akoH Payus.
Kpuockonus,
s0ymmockomus. Ocmoc,
OCMOTHYECKOE JTaBJICHHE.
3akon Bant-T'odda.

PacTtBOpBI 3JIEKTPOJIUTOB.
Teopust IAEKTPONUTHUECKOU
JUccolManu  AppeHuyca.
CreneHb 51 KOHCTaHTa
gucconanuu. Peaknuu B
pacTBOopax  3JEKTPOJIMUTOB.
HNoHHbIE paBHOBECUS U HX
CMEILICHUE.

DIIEKTPOJIUTUYECKAS
JACCOLIMALINS  BOJBIL.
HNoHHOE mpou3BeCHUE BOJIBI.
Bopopoansii mokasaresns.
Metonap! onpeneneHus pH.
pH-unnukaropsl. ['naponus
cozeit. Comu,
TUAPOJIM3YIOIIUECS IO
AHHUOHY, 110 KaTUOHY,
HETUIPOIU3YIOIIHAECS COMU.
N3menenue pH cpensl npu
ruaponuse. bydepHbie
CHUCTEMBI.

JlucriepcHble CUCTEMBI, UX
KJ1accuuKaIus, METO bl
MOJTy4YECHUS.
TepmoauHamuueckas
HEYCTOMYHUBOCTh
FE€TEPOrE€HHBIX JUCTIIEPCHBIX
cucreMm. IloBepXHOCTHBIE
SIBJICHUSI U aJICOPOLIUA.
Kosmoniabie pacTBOPHI.




Kunernueckas u
arperaTuBHas yCTOMYUBOCTb
KOJIJIOMJIHBIX CHCTEM.
Koarynamusa. CenuMmeHTarus.

CTpOI/ITeJII)HBIG MaTCpHUaJIbl
KaK MHCKYCCTBCHHBIC
AUCIICPCHBIC CUCTCMEI.

DIEeKTpOoXuMUUec
KHE MPOLECCh

DNEKTPOXUMUYECKUE
CHUCTEMBI. DNeKTpOHBIN
MOTEHIIUAJI, MEXaHU3M €ro

BO3HUKHOBEHHUS.
YpaBHeHUe Hepscra.
DIIEKTPOXUMHUYECKHN P
HaNpsHKEHUH METaJJIOB.

Tunsr QJICKTPOIAOB.

['anpBaHUYECKUE DJIEMEHTHI.

N3mepenne
AIEKTPOIBUKYIIEN CHUJIBI.
[Tonsapuzanus 151
MepeHaNPsKEHUE.
XUMHYECKUE MCTOYHHUKH
TOKa: MEPBUYHBIE

raJbBaHUYECKUE DJIEMEHTHI,
AKKyMYJIATOPBI, TOIUIMBHBIC
DJIEMEHTBHI.

Koppo3uss meraioB. Bubl
KOPPO3HUH. Mexanusm
AIEKTPOXUMHUYECKON
KOppO3uH. 3aluTa METaJIOB
OT KOPPO3UHU. OJNEKTPOJIU3.
[Ipomecchl,  mpoTeKarolue
NP DJIEKTPOJIU3E BOIHBIX
pacTBOPOB  DJIEKTPOJIUTOB.
3akonsl Dapanes.

18
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[Tonumepsl u
OJINTOMEPBI

DneMeHTbI OPraHUuYeCcKOn
XAMUM. [lonsTue 0

10

14




oJIMMepax M OJIMroMepax.
Opranuueckue u
HEOPraHUYECKUE IOJTUMEPHI.
Mertozsl cuHTE3a TOJTMMEPOB:
MOJIMMEpHU3ALU,
MTOJIMKOHACHCALIUSL.
XUMHAYECKOE CTPOCHHE U

CBOMCTBA [MOJIUMEPOB.
Jectpykuus IIOJINMEPOB.
buonomumepsr:
IIOJIMCAXapUJIbL,

MIOJINU30TIPEHBI, OSITKH.

Marepuansl Ha  OCHOBE
BBICOKOMOJIEKYJISIPHBIX
coequHeHu. [IpumeneHue
MOJIMMEPOB npu
M3TOTOBJIEHUH
JOPOKHO-TPAHCIIOPTHOTO

o0opy10BaHUSI.
Kowmriekcasie  [OCHOBHBIE TEPMUHBI.
COEJIMHEHMUSI Knaccuduxamnus: mo 3apsay

KOMITJIEKCA; IO YHCIy MECT,
3aHMMAeMbIX JIMTaHIaMU B
KOOPJAMHAIIMOHHOM cepe; mo
IPHUPOJIC
Homenkmarypa. CTpykTypa

JUTAHAA.

u crepeoxumus. Mzomepus
KOOPIMHAITMOHHBIX
COCIUHEHUM,
MPOCTPaHCTBEHHAS
(reoMeTpuueckasi) U30MEPUS;

ONTUYECKAS U30MepHusl.
DIIEKTPOHHBIE CBONCTBA,
OKpacka,; MarHuTHbIE

cBorictBa. [Ipumenenue

10

14

HUtoro
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D0.BF.D1.80.D0.B8.D1.80.D0.BE.D0.B4.D0.B5_.D0.BB.D0.B8.D0.B3.D0.B0.D0.BD.D0.B4.D0.B0:
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D0.BF.D1.80.D0.B8.D1.80.D0.BE.D0.B4.D0.B5_.D0.BB.D0.B8.D0.B3.D0.B0.D0.BD.D0.B4.D0.B0:
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9D.D0.BE.D0.BC.D0.B5.D0.BD.D0.BA.D0.BB.D0.B0.D1.82.D1.83.D1.80.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.A1.D1.82.D1.80.D1.83.D0.BA.D1.82.D1.83.D1.80.D0.B0_.D0.B8_.D1.81.D1.82.D0.B5.D1.80.D0.B5.D0.BE.D1.85.D0.B8.D0.BC.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.A1.D1.82.D1.80.D1.83.D0.BA.D1.82.D1.83.D1.80.D0.B0_.D0.B8_.D1.81.D1.82.D0.B5.D1.80.D0.B5.D0.BE.D1.85.D0.B8.D0.BC.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.98.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D1.85_.D1.81.D0.BE.D0.B5.D0.B4.D0.B8.D0.BD.D0.B5.D0.BD.D0.B8.D0.B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.98.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D1.85_.D1.81.D0.BE.D0.B5.D0.B4.D0.B8.D0.BD.D0.B5.D0.BD.D0.B8.D0.B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.98.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D1.85_.D1.81.D0.BE.D0.B5.D0.B4.D0.B8.D0.BD.D0.B5.D0.BD.D0.B8.D0.B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D1.81.D1.82.D0.B2.D0.B5.D0.BD.D0.BD.D0.B0.D1.8F_.28.D0.B3.D0.B5.D0.BE.D0.BC.D0.B5.D1.82.D1.80.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F.29_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D1.81.D1.82.D0.B2.D0.B5.D0.BD.D0.BD.D0.B0.D1.8F_.28.D0.B3.D0.B5.D0.BE.D0.BC.D0.B5.D1.82.D1.80.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F.29_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9E.D0.BF.D1.82.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.AD.D0.BB.D0.B5.D0.BA.D1.82.D1.80.D0.BE.D0.BD.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9E.D0.BA.D1.80.D0.B0.D1.81.D0.BA.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9C.D0.B0.D0.B3.D0.BD.D0.B8.D1.82.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9C.D0.B0.D0.B3.D0.BD.D0.B8.D1.82.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.B8.D0.BC.D0.B5.D0.BD.D0.B5.D0.BD.D0.B8.D0.B5

5.2 Ilepeyenn 1a00paTOPHBIX PadoOT

No | Ne pazpena

HanmenoBanue n1abopaTopHbIX padoT
/1 | TUCHUTUIMHBI

1. 2 OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX
COEIMHEHUN

['eHeTHYECKas CBSA3b MEX/Ty OCHOBHBIMHU
2. 2 KJIacCaMu

HEOPraHUYECKUX COCAUHECHUIN

Onpenenenue TEIOBbIX 3PHEKTOB
3. 3 XUMHYECKUX peakuuii. CKOpocTh
XUMHYECKHUX PEaKIIHA.

4 3 XUMHYECKOE PABHOBECUE
S 4 ['eTeporeHHble qUCTIEPCHBIE CUCTEMBbI
6. 4 N oHHO-MOJIEKYISIpHbIE YPABHEHHS.
Bonopoaneii mokazarenn
7 4 .
I'mpponus conen
8 5
OBP, pa0doTa rajbBaHHYECKOTO JIEMEHTA
9 5
Koppo3sus metannoB (37eKTpoin3)
10 )

38.IIII/ITa MCTAJIJIOB OT KOPPO3UHU

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHbBIX PABOT
B coorBercTBUM ¢ y4eOHBIM IIJJAHOM OCBOCHHME JIMCUUIUIUHBI HE
IpPeIyCMaTPUBACT BBITIOJHEHNWE KypCOBOTO MPOEKTa (pabOThI) WM KOHTPOJIHHOU
paboTHL.

7. OUEHOYHBIE MATEPHAJIBI IJI ITPOBEJIEHUSA
IMPOMEXYTOUYHOM ATTECTAIIMM OBYYAIOIIIUXCS IO
JAACIHHUIIJIMHE

7.1. Onucanue moka3aresieii 1 KpUTepUEeB OLEHMBAHUS KOMIIETEHIIUIA
HA Pa3JIMYHBIX 3TaNax uxX popMUPOBAHUS, ONIUCAHUE KA OLlEHUBAHUS

7.1.1 Dran Tekymero KOHTPOJIst

Pe3ynbTaThl TEKyIIero KOHTPOJIA 3HAHUM M MEXKCECCHOHHOM aTTecTaluu
OLICHUBAIOTCS I10 CIEAYIOLIEH CUCTEME:!

«aTTECTOBaH»;



«HEC aTTCCTOBAH».

Pe3ysabTaThl 00y4eHus,

Komme- Kpurepun He
XapaKTepu3ylomue ATTecTOBaH
TeHUMs COPMHPOBAHHOCTI, KOMIETEHIIHH OLICHMBAaHUS aTTecTOBAaH
OIIK-4 3HATH KomnokBuywm, Brimmonnenue |Hepwimonnenue
OCHOBHEIC pabot B cpok, | pabdot B CpoK,
Pemenne NPaKTHICCKUX Hpez[yCMOTpeHH Hpe;[yCMOTpeH
3aKOHOMEPHOCTH B|3anay, B B pabounX |HBIH B paboumx
0061acTH XUMIHI ISt IIporpaMmax MporpaMmax
Odopmnenne
I/I,IleHTI/I(i)I/IKaHI/II/I, nabopaTopHBIX paboT
dbopmyupoBaHUs u
peleHus
MaTEMAaTHYCCKHX,
CCTCCTBCHHOHAYYHBIX,
HHXXCHCPHBIX,
3KOHOMUYECKHUX,
TEXHUYCCKUX u
TEXHOJOTHUYCCKUX
po0em
yMeTh Komnoksuym, Brinonnenue |Hebinonnenue
(bOpMyTHPOBATE 3a7AuH H pabot B cpok, | pabdot B CpoK,
p y p 'u Pemenue TMPaKTUICCKUX HpC,Z[YCMOTpeHH Hpe,[[ycMOTpeH
pa3pabaTbiBaTh 3aad, blif B paboumx |HbIif B paboumx
TeXHUYECKHUE 3aJlaHusl Ha fporpamMmax. | MporpaMmax
Odopmnenue
IIPOBEICHUEC nabopaTopHBIX paboT
CHUCTEMHO-aHAJIUTHYCCKHUX
I/ICCJ'IC,Z[OBaHI/Iﬁ CJIIOKHBIX
00BEKTOB pa3IMIHOMN
IIPUPOJIBI
BJIAZIETH Komoxsuywm, Brmmonnenne |HeBnimonHenue
COBPEMEHHBIMH METOJaMU pador B cpok, | pabor B cpok,
p II Pemenue TMPaKTUICCKUX HpeﬂyCMOTpCHH Hpe):[yCMOTpeH
I peuienus 3anad, Bl B pabouMX |HBIH B paboumnx
TeXHUYECKHIX u MporpaMmMax MporpaMmax
Odopmierne
TCXHOJIOTHYCCKHUX nabopaTopHBIX PaboT
npo0em npu
HUCII0JIBb30BaHNU
TPAHCIIOPTHBIX u
TPAHCIIOPTHO-TEXHOJIOTHUY
CCKUX MallvuH pa3jIndHOro
HAa3HAYCHU S
OIIK-6 3HATh Koinoksuym, Bemonnenue |HewimonxeHue
OCHOBHBIC paboT B Cpok, | paboT B CPOK,
Pemenue TPAKTUYECKUX HpeﬂycMOTpeHH Hpe,[[yCMOTpeH
(bU3UKO-XMMHUYECKHE 3anad, blif B paboumx |HbIil B paGodnx
METOIBI aHammMza Ui MporpaMmMax nmporpaMmmax
Odopmnenue
MMPOBCACHUA n1abopaToOpHBIX paboT

KOPPEKTUPOBKU PEXUMOB
UCIIOJIb30BaHUs
TOIUIMBHO-CMAa304YHBIX U




APYyrux pacxXoaHbIX

MaTCepruaJIOB

yMeTh KomnokBuywm, Bremonnenne |HesbmoHeHue

IDOBOJIITE pabor B cpok, | pabor B cpoK,

p 'H Pemenne NPaKTHICCKUX HpeﬂyCMOTpCHH HpeI[yCMOTpeH

HMHCTPYMCHTAJIbHBIU H(3amay, bIii B pa0o4MX |HBIHA B pabounx

BHU3YaJIbHBIH KOHTpPOJIb 3a fiporpammax | HporpamMMax
Odopmiierne

Ka4eCTBOM 11ab0paTOPHBIX paboT

TOIINIMBHO-CMAa304YHbIX u

APyrux pacxXoaHbIX

MaTepHUajoB

BJIAIETH KomnoksuyM, Brimonnenne |HeBwimonHeHue

HaBbIKAMH BBIIIOJHECHUS M pador B cpok, | pador B cpox,
Pemenne TMPaKTUYCCKUX HpeILyCMOTpeHH Hpez[yCMOTpeH

IIPOBEACHUS 3ajad, bl B pabo4uX |HbIHA B pabounx

SKCIIEPHMEHTA pu MporpaMmMax MporpaMmax
OdopmiieHne

OMPCACIICHNHU ITOKA3aTCIICU nmabopaTopHBIX paboT

KadecTBa Ppa3jInYHbIX

TOIUIMBHBIX MAaTCPHAJIOB

7.1.2 ITan nNpoMe;KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbTarhl MpOMeXyTOYHOTO KOHTPOJIS 3HAHUM OLleHnBatoTcs B 1 cemecTpe
JUTsL OYHOM POpMBI O0yUEHHUS 110 YEThIPEX0aUIbHON CUCTEME:

COTJIIMYHOY;

«XOPOIIIOY;

«YJOBJIETBOPUTEIHHOY;

«HEYJIOBJIETBOPUTEIHHO.

PesyiabTaThl 00y4eHus, KpPlTepPlPl
Kommne- XapaKTepHu3yolue o X vy H
— chopMupOBAHOCTS oueHuBanu | OTJIMYHO opoiio JOBJI. ey/10BJI.
KOMIeTeHIHH s
OIIK-4 3HATh Tect Bemmotae | Beimonnenue  |Bwuimonnenu| B tecte
OCHOBHEIC Hue tecta| TecraHa 80- | eTecraHa | MeHee
Ha 90- 90% 70- 80% 70%
3aKOHOMEPHOCTH B 100% NpaBUIIBH
0071aCTH XUMHM IS bIX
OTBETOB
UJEHTU(UKAIUH,
bopMynHpOBaHUS H
peleHns
MAaTEMATHYECKUX,
CCTCCTBCHHOHAYYHbI
X, WH)XEHEPHBIX,
3KOHOMUYECKHUX,
TEXHAYECKUX u
TEXHOJIOTHYECKUX
npo0emM
YMETh Pemenue 3amaun | Ilpomemonctp |IIpomemonc|3anaqu He
CTaHAApTH |pelieHbl B | POBaH BEPHBIN | TP UPOBaH | pELICHBI
dbopMynupoBaTh AapTH 1P P P b #po p
BIX MOJTHOM | XOJ| pELICHUs] |BEePHBIN X0
3ala4un H[npakTnyeck | oObeMe v | Bcex, HO He | peleHus B
pa3pa6aTI>IBaTb UX 3a1a4 TMOJTy4eHBI |IOTyUeH BEPHbIii| OOJIBIIUHCT




TeXHUUYEeCKHUue BEPHBIC OTBET BO BCEX BEC 3a1a4
OTBETHI 3amaqax
3alaHus Ha
IIPOBE/ICHUE
CUCTECMHO-aHAJIUTUY
€CKUuX
HCCIIeIOBaHU I
CIIOKHBIX OOBEKTOB
pa3IMYHON
MPUPOJIBI
BJIAACTH Pemenue 3amaun | Ilpomemonctp |IIpogemonc|3anauu He
TIPUKIIATHBI | peTICHEI B | HPOBaH BEPHBIH | Tp HPOBaH | pemICHBI
COBPCMCHHBIMU P 8 p P P P pv P
X 3a/1a9 B ITOTHOM | XOJ peIIeHus |BEpHBIH X0
METOJaMU JJIS [ KOHKpETHO o0BeMe U BCEX, HO HE pemeHns B
penieHus i MIOJTyYCHBI |IOTYYCH BEPHBIN | OOIBIIMHCT
MPEIMETHO | BEpHBIE | OTBET BO BCEX Be 33734
TCXHUICCKHX Hlji o6mact | orsersr 3amaqax
TEXHOJIOIT'MYECKUX
po0em npu
HUCITIOJIB30BaHUHU
TPAHCIIOPTHBIX u
TPAHCIIOPTHO-TEXHO
JJIOTUYCCKUX MallluH
Pa3IMYHOrO
HAa3HAYCHU S
OIIK-6 3HATDb Tecr Bemonue | Beimonnenune |Bwimonnenu| B Tecte
OCHOBHbIE Hue Tecta| TectaHa 80- | eTecraHa | MeHee
Ha 90- 90% 70- 80% 70%
(U3UKO-XUMHUYECKH 100% NpaBUIIBH
€ METOJbl aHaIu3a bIX
OTBETOB
JJIA MMPOBCACHUA
KOPPEKTUPOBKH
PEXKHUMOB
HUCITIOJIB30BaHUA
TOIINIMBHO-CMAa304YH
BIX u JIpYyTHUX
pacxogHbIX
MaTepHuaioB
yMETh Pemenue 3amaun | Ilpomemonctp |IIpomemonc|3anaqu He
CTaHJapTH |pEUICHBI B | MPOBaH BEPHBII WPOBaH | pelieHsbl
IIPOBOMHTD Aap p Y P Tp 1po p
BIX MOJIHOM | XOJ pelieHusi |BEpHbIN X0/
HUHCTPYMEHTAIBHBIU |npakTHyeck [ o00beMe BCEX, HO HE peuienus B
" BU3yaJbHBIf[1X 337a1  [MOTYHEHbI [MOJTydeH BEPHBIIi | OOJIBIIIMHCT
BEpHBIE | OTBET BO BCEX B€ 3a/1a4
KOHTPOJIb 3a OTBETHI 3amavax
Ka4ue€CTBOM
TOIINIMBHO-CMAa304YH
BIX 51 IPYyTUX
pacXOIHBIX
MaTepuaioB
BJIAJETh Pemrenue 3amaun | Ilpomemonctp |IIpomemonc|3amaun He
MIPUKJIIATHBI | pelieHsl B | HpOBaH BEPHBIH | Tp HpOBaH | pemieHsb




HAaBBIKAMHA X 33724 B MOJHOM | XOJ PELICHUS] |BEPHBIN X0/
KOHKpETHO |o0ObeMe n | BceX, HO He | pelieHus B
BBITIOJTHCHUA uj. .
i MOJTy4eHbI |IOTy4eH BEPHbIit| OONBIIUHCT
IIPOBCACHUA IIPEIMETHO | BEpHBIE | OTBET BO BCEX BE 3a11a4
SKCTIEPHMEHTa  TIpH it obmacT | OTBETHI 3a/1a4ax
OTIpeIeIICHUN
roKa3zareJyeun
KayecTBa
Pa3INIHBbIX
TOIIJIMBHBIX
MaTCeprajIoB

7.2 IlpumepHblii mepeYyeHb OIEHOYHBIX CpeACTB  (TUIOBBIE
KOHTPOJIbHbIE 33JJaHUsl WJM MHble MaTepuajbl, He00X0AUMbIe ISl OLEHKH
3HAHUI, YME€HHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH)

7.2.1 llpuMepHbIii epeveHb 3aJaHNH 1JIA MOATOTOBKYU K TECTHPOBAHUIO
1. MaruutHoe KBaHTOBOE YUCJIO MOKET MPUHUMATh 3HAUCHUS
1) -l,...,0,....l
2) +1/2
3) 0,..,(n-1)

4) 1,2,3,...,©

2. HWonHas cBs3b 00pa3yeTcsi MeXIy dJICMECHTaMH. . .
1) CuH

2) SucCl

3) PuO

4) NauF

3. O Docdar kanust 00pa3yeTcsi B peakIusx. . ..
1) 3KOH + H3PO4 =

2) P205 + 6KOH =

3) KOH + H3PO4 =

4) P205 + 2KOH =

4. Macca pactBopeHHOTr0 BemiectBa B 500 M1 pacTBOpa ¢ MacCOBOM JI0JIEi
dbocdopuoit kucnotsl 25% (p=1,25 r/mi) paBHa __ rpamMMmam.

1) 250

2) 104

3) 150

4) 100

5. Jlnsa coequaenuit NaOH u NH,OH Bepho, uTo...
1) TOJBKO MEPBOE — CHIILHBIN ICKTPOJIAT



2) o00a — CHUJIbHBIC JICKTPOJIHUTHI
3) o00a — ciabbie AEKTPOIUTHI
4) TOJBKO BTOPOE — CUJIbHBIN SJICKTPOJIHUT

6. CepoBomopos HyS 00BIYHO TTPOSIBIISIET B OKUCIUTEIEHO-BOCCTAHOBUTEIIBHBIX
pEeaKUusIX CBOMCTBA. ..

1) TONBKO OKHCIHUTENS

2) BOCCTAaHOBHUTEIIS

3) ¥ OKHUCIIMTEIS, U BOCCTAHOBUTEIIS

4) HH OKUCIUTENS, HU BOCCTAHOBUTEIIS

7. PactBop rugpokcuaa 6apus umeet pH=12. Konuenrtpaius ocHOBaHUs Npu

100% nuccoumaruy paBHa . ... MOJIb/JL.
1) 01 2) 0,005 3) 0,01 4) 0,007

8. Uncno KoOpAMHAIIMOHHBIX MECT, KOTOPhIE 3aHUMAET OJIUH JIMTAH]] Ha3bIBACTCS

1) KoOpAMHAIIMOHHOH Cepoit

2) ICHTaTHOCTHIO

3) BaJICHTHOCTHIO

4) KOOPIMHAIIMOHHBIM YUCIIOM
9. Inst mHewtrpanmzarnuu 150 Mt pacTBOpa THAPOKCUAA KallUs C MOJISIPHOM
KoHIIeHTparuei 0,2 MoJb/1 TpedyeTcst pacTBOp, COAEpXKalIUuil  rpaMma
(OB) YKCYCHOM KHCITOTHI.

1) 1,8

2) 6,0

3) 3,6

4) 5,0

10. TlpoxgykTamu, BRIICTSIOMMMHACS HA HHEPTHBIX AJIEKTPOIaX MpU
3JICKTPOJIN3C BOOHOTO pacTBOpa cynbtbaTa MCOU, ABJISACTCA .......
1) Hg n Oz
2) Cu u0,
3) CuwuSO;
4) Cuu H,S

7.2.2 TlpuMepHBIii MepeyeHb 3aJaHUi /I pelleHns CTAHAaPTHBIX 32124

1. C xucnoraMu U 11e104aMu B3aUMOICHCTBYET OKCH ...
1) 6opa 2) nutus
3) Maruus 4) antoMUHUS

2. Haubosee cuiabHOM KUCIOTOU ABIAETCS ...
1) HCIO, 2) HCIO,



3) HCIO 4) HCIO,

3. Haubosnee cuiibHBIM OCHOBAaHHUEM SIBIISICTCS ...
1) Ba(OH), 2) Sr(OH),
3) Mg(OH) 4) Cu(OH),

4. ITopsiAKOBBIN HOMEp 3JIEMEHTA, BaJICHTHBIE 3JIEKTPOHBI aTOMa KOTOPOTO
2404
pacIojoKeHbl Ha opouTasax 4s°4p”, paBeH ...

1) 34 2) 32 3) 22 4) 24

5. ®opMyna BOJIOPOTHOTO COCTMHEHUS PJIEMEHTA C DJIEKTPOHHOU KOHpUTYparuei
aToMa B OCHOBHOM coctosiann 1s°25°2p°3s°3p? umeer Bur ...
1) OH,4 2) OH 3) OH; 4) OH,

6. Unciio BaJIeHTHBIX DJIGKTPOHOB y aTOMa 3JIEMEHTA C JIEKTPOHHON
koHpurypauueit 1s°25°2p®3s?3p®4s'3d° pasro. ..

1)3 2) 5 3)1 4) 6
M_=92
7. Temnepatypa 3aMmep3aHus pacTBOpa, cojaepxaiiero 46 r rounepuHa (=« )B
rpajg *kr

KHEO = ]. .36 -
250 r Bozp! ( MOIb ) nagHa °C.
1) +1,86 2) -1,86 3) -3,72 4) +3,72
8. YcrmoBreM npoTeKkaHwus MPSMOI PEaKIK B U30JIMPOBAHHOMN CUCTEME SIBIISICTCS ...
1)A5 =0 2) AG>0
3) A5<0 4) A5>0
9. Ilpu B3aumopeiicTeun 4,6 T HaTpHs ¢ 6,4 T cepbl BBIIEISICTCS kJDx
TEIIOTHI (TerioTa oopazoBanus Na,S paBHa 372 kIk/Mob).
1) 37,2 2) 74,4
3) 45,6 4) 55,8
10. JInst pacuera TerioBoro dh@exra XUMUIECKON peaKIui UCTIOIB3YIOT ...
1) mpasuino Baat-T'odda 2) 3akoH ['ecca
3) 3akoH ['enpu 4) npasuio ['u66ca

7.2.3 llpumepHbIii NepedyeHb 3a1aHUi 1151 pellleHUs1 NPUKJIATHBIX 327124
1. TTonumep, koTopomy cooTBeTcTBYeT (hopmyia (-CF,-CF,-),, Ha3bIBaeTCs ...

a) nupTopMeTaH
0) dToporact
B) GTOpMETaH
r) propatan
2. CorilacHoO cxeMe rambpBanudeckoro snementa Fe|Fe”||Ni**| Ni



a) HUKEJIb OKUCIISETCS

0) B mporiecce padOTHI DJIIEMEHTA Ha JJICKTPOJIC OCAKIACTCS KEIE30
B) AJICKTPOHBI IBUKYTCS OT KEJIE3HOTO AJIEKTPOIa K HUKEICBOMY
T') HUKEJIEBBIM JIEKTPO/I SBJISIETCSI aHOJIOM

3. Ilpomykramu, BBIACIAIONIMMUCS Ha MHEPTHBIX 3JIEKTPOJAX MPH DJIEKTPOJIU3E
BOJHOTO pacTBOpa cyib(hara Meu, SIBISETCS .......

a) H2 u 02

6)Cu uO,

B) Cu u SO3

r) Cuum H,S

7.2.4 IlpumepHbIii IepeYyeHb BOMPOCOB /1JIsl MOJATOTOBKHU K 3a4eTy
He npenycMoTpeHO yueOHBIM IIIaHOM

7.2.5 IlpumepHbIii IepedeHb BONMPOCOB K IK3aMEHY

OCHOBHBIC KJIaCChl HEOPTraHWYECKUX COCAMHEHUM: OKCHUJBI (KHCJIOTHBIE,
OCHOBHBIE, aM(OTepHbIEC), THUAPOKCUIBI (KUCIOTHI, OCHOBaHMS, amM(pOTEpHbIE
THAPOKCUIBI), coiu. [IpuHIMI KHUCIOTHO-OCHOBHOTO B3aumojencTBus. Conu
KHCJIbIE, CPEHUE, OCHOBHBIE.

OO0mue KBaHTOBO-MEXaHMUYECKHE TIPEJICTABICHUS O CTPOCHHUE aroMa:
BOJIHOBAas MPUPOJIa MUKPOUACTHUI U IJIEKTPOHOB, AJIEKTPOHHBIE 00JIaKa, aTOMHbIE
opoOurtanu, sapo aroma. YpaHeHue Ilpemunrepa. KBaHTOBBIE umclia Kak
XapaKTepUCTHKA COCTOSHHUSL JJIEKTPOHOB B aToOMe: [JIaBHOE, OpOUTAIIbHOE,
MarHuTHOE, CuHOBOE. Tumbl aroMHbIX opOuTaneil. [IpuHIMNBI pacnpeneneHue
AJNEKTPOHOB B aTome. [locnenoBaTenbHOCTh 3alOJHEHUS] aTOMHBIX OpOuUTalield B
coorBeTcTBUM ¢ uX dHepruen. I[Ipasuno Kieukosckoro. I[lpmamun Ilaymm n
npaBwio ['yHaa. DeKTpOoHHbIE KOHPUTYpAIIUU aTOMOB U MOHOB.

[Tepnonnueckuii 3akon /.M. MenneneeBa. Ilepuonnueckas cucrema ..
MenneneeBa Kak €CTECTBEHHas Kiaccudukanus diaeMeHToB. CTpyKTypa
MEPUOJIMUECKON CUCTEMBI: MEPUOM, pAn, Tpynna u noarpynna. IlepmoguyuHocTsb
W3MEHEHHUE CBOWCTB 3JIEMEHTOB B IMpejeiax IMEepUOJOB M TIIABHBIX MOATPYIIL.
DHeprus. HWOHHU3ALUU, CPOJCTBO K 3JEKTPOHY, BJIEKTPOOTPUIATEIBHOCTD.
N3MeHeHne KUCIOTHO-OCHOBHBIX M OKHUCJIWTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB
COCAMHEHN.

Mexanusm  oOpa3oBaHus ~ KOBaJieHTHOW  cBs3u.  OOMEHHBIH W
JIOHOPHO-aKIICNTOPHBIM MEXaHU3M OO0pa30BaHHUS KOBAJICHTHOM cBs3u. CBOMCTBa
KOBAJICHTHOW CBsi3u. CHrmMa- W TH-CBSA3W, HANPABICHHOCTb W SHEPTHS CBS3H.
['ubpunuzanus aToOMHBIX oOpOuTaned, TeoMeTpuueckas CTPYKTypa MOJIEKYIL.
KoBanenrnast cBsi3p nojsipHas u HenoJisipHas. [lonspHocts Monekyn. HMonHas
cBs3b. CTPOEHNE COEAMHEHUN C MOHHBIM THUIIOM CBSI3U. BaJ€HTHOCTH 3JIEMEHTOB B
HOPMAJILHOM M BO30Y’K/IEHHOM COCTOSIHUSIX: CTENIEHb OKUCIICHUS U 3aps]l aTOMOB B
COEAMHEHUSIX.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE IPOLIECCHI. Oxkucnureny,
BOCCTaHOBUTEIH. Crenenn OKHCJICHUS. Onpenenenue



OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHOM POJIM COEJUHEHHsI 110 CTENEHU OKHUCIECHUS
atoMoB. PacctanoBka KO3((PHUIIMEHTOB B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakLMsIX METOAOM 3JIEKTPOHHOI0 OanaHca.

OCHOBHBIE TEPMOJWHAMUYECKHE TOHSTUA: CHUCTEMA, TOMOTEHHas U
TETEPOreHHAsl CHCTEMA, M30JIMPOBAHHAs 3aKpbITAasl CHCTEMA, CHCTEMA OTKpbITas,
napaMeTpbl COCTOSIHUSL CHUCTEMbI, TEPMOJUHAMHYECKHE (PYHKIMU. BHyTpeHHss
HEprus W OHTanblusa. TemioBod >(dext peaknuu. IDHIOTEPMUYECKUE U
AK30TEPMHUYECKHE TPOLIECChl. 3aKOH ['ecca W CleACTBUSA, BBITEKAIOIIUE U3 HETO.
CrangapTHas SHTAIBIUS OO0pa30BaHUS CIOKHOTO BEHIECTBA. TepMOXHMHUYECKHE
YpaBHEHUS. DHTPOIHUS U N300apHO-U30TEPMUUECKUI oTeHIMal. HanpaBieHHOCTh
xuMuueckux npoteccos. |, || Hayana repmoauHamMuku.

Xumudeckass KuHeTHKa. CKOpPOCTh XMMHUYECKHX pEakui. OHeprus
aKkTHBalMHU. YpaBHEHHUE AppeHuyca. 3aBUCUMOCTb CKOPOCTHM PpEAKIHH OT
KOHIICHTPALIMM PEarupyrollMnX BEIIECTB W JABJICHMS. 3aKOH JACHCTBHS Macc.
Kunernueckue ypaBHeHusa. KoHCTaHTa CKOpPOCTH peaKkIuu.

BinsHue Temmeparypel Ha CKOPOCTh XWUMHYECKON pEaklMH, IPaBUIIO
Bant-T'odpda, remneparypusiii koapduirent. BiusHue kataau3zatopa Ha CKOPOCTh
peakuu. CyIHOCTb KaTalnu3a.

[Ipouieccsl  oOpaTtumble U HeoOpaTuMble. XUMHUYECKOE pPaBHOBECHE.
Koncranra xwummuyeckoro pasHoBecus. [Ipunuun Jle-Illarenve. BimsHue
TEMIIEPATYpbl, KOHLEHTpPAllMM, [JAaBJICHUS M Karaau3aTopa  HAa CMELICHUE
PaBHOBECHSI.

OO6mrast xapaktepuctuka pacTBOopoB. CrocoObl BBIpaKEHHUS KOHIICHTPAIIUU
pacTBOpOB. MoJsipHasi, MOJsJIbHAsE KOHLIEHTpALMs, MOJISIpPHAs, MAaccoBas JOJId,
MOJISIpHAasi KOHUEHTpALMs SKBUBAJIEHTOB. J[aBieHue napa pacTBOpoB. 3akoH Payis
JUIL PacTBOPOB HENIEKTPOJUTOB. [loHMKEHHME TeMIeparypel 3aMep3aHus U
NOBBIILIEHUE TEMIEPATYPbl KUIEHUS pacTBOpoB. Kpuockomnus, 30yimmockomnus.
OcMmoc, ocmoTudeckoe napienue. 3akod Baut-I'odda.

Teopust DNEKTPOJUTHYECKONM JUCCOUMALMU AppeHuyca. OIJIEKTPOJIUTHI
cwibHble U ciiadble. CTeneHb U KOHCTAHThl AUCCOLMALMH. DIIEKTPOIUTHYECKAs
JUCCOLIMAIINS CHJIBHBIX M CJIA0BIX AJIEKTPOJIUTOB: KUCIOT, OCHOBAaHUM, cOJEH B
Bojie. CtyneHyaTas auccouuaius. VIoHHbIe peakiuu. Y CJIOBUS TEUEHUS PEaKInid
oOMEHa B pPacTBOpax JJIEKTPOIUTOB. DIIEKTPOIUTHUECKAs JUCCOLUALNS BOJIBI.
Honnoe mnpousseaenue Boasl (Kw). Bomopoansiii mokazatenr pH kak Mepa
KHCJIOTHOCTA U MIeNOoYHOCTH cpenbl. pH kucnor u ocHoBanuii. Ilonsarue o0
uHanKaropax. Okpacka MHAMKATOPOB B pa3In4HbIX cpefax. [ 'maponus coneit. Conun
TUAPOJIU3YIOIIMECS 110 AaHUOHY, II0 KATHOHY, HETMAPOIU3YIOIIMUECT COJIH.
W3menenue pH cpensl npu runponuse. BrusHue BHEMHUX (AKTOPOB HA CTENEHBb
MOJIHOTHI ruAponn3a. bydepHsie cucTeMsl.

HucnepcHble cucteMbl, ux kiaccudukanus. KoimouaHble CUCTEMBI.
Y CTOMYUBOCTH AUCIIEPCHBIX CUCTEM.

DIIEKTPOXUMHYECKUE CUCTEMBL. DJIEKTPOJHBIA MOTEHUMAN, MEXAHU3M €ro
BO3HUKHOBEHUA. YpaBHeHHE HepHCTa. DIEKTpOXMMHUYECKUN DPsif HANpPsKEHUN
MeTaJIoB. Tumbl 351eKTpoaoB. XUMHUYECKME MCTOYHUKM TOKa. ['anbBaHMuYecKue
aneMeHThl. AHox, karon. (Cxema ranbBaHMYecKoro synemeHta. IIpomeccsl Ha



aneKkTpoax. Dnexrpoasmkyias cuna. Pacuer 9J1C u paxkTopsl, Biustonue Ha Hee.

Koppo3ns merannos. MexaHn3M 2I€KTpOXUMHAYECKON Koppo3uu. [Iponeccsr
HAa QAHOJHBIX MW KAaTOJHBIX YydYacTKax. 3alldTa METauIOB OT KOPPO3UHU.
Mertanninyeckue MOKPBITUS KATOAHBIE U aHOAHBIE.  DJIEKTPOAHBIE MPOLIECCHI,
MPOTEKAIOIINE TPU HAPYIICHUH TOKPBHITHI.

Onektponu3. I[lpomecchl, MNpoTEKAarOUME MNOpPH AJIEKTPOJIH3E BOJHBIX
pacTBOpPOB 3JIEKTPOJUTOB HA HWHEPTHBIX W AaKTHUBHBIX JJIEKTponaax. SBieHue
nepeHanpsbkeHus.  [IopsSaoKk BOCCTAHOBIEHUSI OKHCIHTENEH (KaTHOHOB) U
OKHCJICHUS BOCCTAHOBUTENECH (AaHMOHOB) Ha OJJEKTPOJAX TMPHU IIIEKTPOJIHU3E.
[TocnenoBaTenbHOCTD BBIJIETIEHUS BEIIECTB HA KaTtoje. [IpoayKThl, BbIIETSIONINECS
Ha snekTpoaax. 3akoHbl Dapanes. [[pumeHneHue 3neKTpoIn3a.

[londarne o monmmepax U oJMroMepax. Makpomolsekyna, 3JEMEHTapHOE
(CTpyKTypHOE€)  3BEHO, CTeneHb noiaumepusauuu. Monomepsl. Knaccudpukanms
nosuMepoB. OpraHudyeckue M HEOpraHuyeckue mnoauMepbl. CHHTETHYECKUE
nonumepsl:  proporact (TedioH), HAWIOH, KalpoH, JaBCaH, TMOJUITUIICH,
MOJIUTIPOTIHIIEH, HOJIUCTUPOII, NOJIMBUHWIXJIOPUI, KayuyK,
dbenon-bopmanbaeruaHas cMoJa. Metob1 MOJTyYEHUS MOJIMMEPOB:
NOJIMMEpU3ALIMs, MOTUKOHACH CAIs. XUMUYECKOE CTPOCHHE, CTPOCHUE U CBOMCTBA
MOJIMMEPOB. JleCTpyKIUs MOJTUMEPOB.

Xumuueckass — UIeHTU(UKAIMA  BemeCTB.  AHAIUTUYECKHM  CHUTHAI.
KauecTBEeHHBII W KOJIMYECTBEHHBIM aHain3. CBA3b KOHUEHTPALUUU KHUCIOT U
OCHOBAaHUU C BOAOPOJHBIM moka3areinem pH. KauecTBeHHbIe peaknuum Ha HOHBI.
KonuuecTBeHHBbIE pacueThl TPaBUMETPUH (Macca 0Cajika) U THUTPUMETPUH (3aKOH
HKBUBAJICHTOB). Xumuueckue, (PU3NKO-XUMHUYECKHE W (U3HUECKHE METOJIbI
aHaJIM3a: KOHJYKTOMETPHUS, KYJIOHOMETpPHS, MOTECHIUOMETPHUS, CIEKTPOCKOMUS,
JIOMUHECLIEHIIMS, XpoMaTorpadus.

7.2.6. MeToguka BBICTABJIEHUS] OIEHKH TPU  TPOBEIEHHHU
NMPOMEKYTOUYHOM aTTeCTAlUN

IK3amen nposooumcs no mecm-ouiemam, Kaxicobwlil U3 KOMopvix CO0epIHCUM
10 sonpocos u 3adauy. Kaogxcowvui npasunvhvili omeem HA 80Npoc 6 mecme
oyenusaemcss 1 6annom, zadaua oyenusaemcs ¢ 10 oannos (5 bannos seepnoe
peuwenue u 5 6ann06 3a eepHuili omeem). MaxcumaivbHoe KOIU4ecmeo HaOPAHHbLIX
oannos — 20.

1. Oyenka «HeyoosniemseopumenbHoy CmMasumcst 6 ciydyae, eciu CmyoOeHm
Habpan menee 6 6annos.

2. Oyenka «YooenemeopumenvHoy CmMagumcs 8 ciydae, eciu CMyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenka «Xopowoy cmasumcs 6 ciyuae, eciu cmyoenm naopan om 11 do
15 6annos.

4. Oyenxka «Omauunoy» cmaeumcs, eciu cmyoewm uaodbpan om 16 oo 20
6a108.)

DK3aMEH _CTYJIEHT MOXET TOJIYYWTh aBTOMATHYECCKH IPU  YCIOBHH

BBIITOJIHCHU L yqe6Hor0 IJIaHa Ha OOCHKY XOpOoLIO U OTIIMYHO: ITIOCCIICHUC HCKHI/Iﬁ;



BBITMIOJTHEHNE U 0POpPMIICHHE 1a00paTOPHBIX PadOT, OTUET JIaOOPATOPHBIX 3aHATHII;
cllaya CEMUHAPOB, BBIIIOJHEHNE HHINBUYabHBIX 3aJaHUN.

7.2.7 IlacnopT OLIEHOYHBIX MaTEePHAJIOB

Kon HaunmenoBanue
KonTtponupyemsie pa3neinsl (TeMbl) N
Ne m/mt KOHTPOJIPYEMOH OLICHOYHOTO
JIMCIUTLTHHBI
KOMITETECHIINH CpeacTBa
1 Crpoenue BemniecTsa OIIK-4, OIIK-6  |Tect, KOHTpOJIBbHAS
T uT
PEaKIMOHHAsi  CIIOCOOHOCTb pabora, sauuTa
pedepara, cemunap
BCIIICCTB
2 OCHOBHBIE KJIACCHI OIIK-4, OIIK-6  |Tect, KOHTpOJIBHAS
. T UT
HEOPTraHUYECKUX COCINHEHHH pabora, samura
1a00paTOpHBIX PaboT
3 OCHOBBI xumMnueckoii|OIIK-4, OIIK-6  |Tecr, koHTpONIBbHAS
TEPMOJUHAMHUKH U KHHETUKH pabora, samura
n1a00paTOPHBIX
pabot, ceMuHap
4 PactBopsl. JlucniepcHbie OIIK-4, OIIK-6  |Tect, KOHTpOJIbHAS
CHCTEMBI paborta, 3amura
1a00paTOPHBIX
paboT, ceMUHap
5 DIIEKTPOXUMHUUECKHUE OIIK-4, OIIK-6  |Tect, KOHTpOJIBHAS
IPOLIECCHI pabora, 3amura
n1a00paTOPHBIX
pabot, ceMuHap
6 [TonuMephI 1 OJIUTOMEPBI OINK-4, OIIK-6  |Tecr, 3amura
pedepara
7 Komrmiekcubie coeuuenust  [OIIK-4, OIK-6  |Tecr, samura
pedepara

7.3. Mertoaudyeckue MaTepuajbl, OMNpeaessiiONide MPoUEeTyPbI
OlleHUBAHUSA 3HAHUI, YMEHM i, HABBIKOB M (WJIN) ONBITA J€SITEJIbHOCTH

TectupoBanne OCymIECTBISECTCSI, JUOO TPU TOMOIIA KOMIIBIOTEPHOM
CHUCTEMbl TECTHPOBAHMS, JIMOO C HKCIOJIH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
oymaxxHom Hocutene. Bpems TtectupoBanHusi 30 MuH. 3aTeM OCYIIECTBIISIECTCS
IpOBEpKa TECTa SK3aMEHATOPOM M BBICTABISETCA OLIEHKA COIJIACHO METOAUKU
BBICTABJICHUS OIIEHKH MPU MPOBEJACHUU TPOMEKYTOUHON aTTECTAINH.

Pemienne craHgapTHBIX 3a7a4 OCYIIECTBIACTCS, JIMOO TIpU TOMOIIH
KOMITBIOTEPHON CUCTEMbI TECTUPOBAHUS, JINOO C UCTIOIB30BAHUEM BhIJAHHBIX 33724
Ha OymMaxkHOM Hocutesne. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBISETCS




IpPOBEpKAa PEIICHHs 3a/Jad 3K3aMEHATOPOM M BBICTABIIAETCS OIIEHKA, COIIACHO
METOJIMKH BBICTABJICHUS OLIEHKU IIPH MPOBEACHUHN POMEXYTOYHOM aTTECTALUU.
Pemenne mnpukinagHeIX 3a4ad  OCYIIECTBISAETCA, JUOO MpU TMOMOIIU
KOMITbIOTEPHON CUCTEMbI TECTUPOBAHUS, JINOO C UCIOJIB30BAHUEM BbIJAHHBIX 3a7a4
Ha OymakHOM Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYLIECTBIIAETCA
IpOBEpPKa pEIICHUs 3aJad SK3aMEHAaTOPOM M BBICTABISETCS OLEHKA, COTJIACHO
METOJUKHU BbICTABIICHUS OLIEHKH IPU MPOBEACHUN TPOMEKYTOUHOM aTTecTaliy.

8 YYEBHO METOJANYECKOE U THOPOPMALIMOHHOE
OBECHHEYEHUE JNCIUIIJINHDBI)

8.1 Ilepeyenb y4eOHOM JMTEpPaTypbl, HEOOXOAUMOW /JII OCBOEHMS
AUCIHUNIMHBI

1. Kopoun H.B. O6mas xumus: y4eO. Juisl TEXHUYECKUX HallpaB. U CIIEL.
By30B. — M.: Bricu. mk., 2008. — 558 c.

2. JTabopaTtopHBIi MPaKTUKYM M0 XuMuH: yueb. mocodue / O.P. CepryTkuna,
O.B. ApramonoBa, JI.I'. BapcykoBa u ap.; mox oOmi. pen. O.P. CepryTkuHoii;
Boponex. roc. apx.-cTpout. YH-T. — Boponex, 2011. — 109 c.

3. T'moccapuit mo XxumuM [DIEKTPOHHBIM pecypc]: METOH. yKazaHus K
CaMOCTOATENbHON padoTe A CTYJ. BCEX HAMpaBICHUN MOATOTOBKHU OaKalaBpOB,
oOyyaroruxcst auctanionHo / Boponexckuit 'ACY; coct. O.P. CepryrkuHa.
Boponex, 2013. — 36.c.
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MexayHnap. Akaa. HayKH U MPAKTUKU Opr. mp-Ba. - PocroB /]l : ®enukc, 2010
(PoctoB H//[] : 3A0 "Knura", 2010). - 317 c.

6. [TaBnoB, H. H. OGmiast u Heoprannueckas xumus [ Tekct|: yaeOHUK: peK.
YMO. - 3-e uzn., ucnp. u goi. - CII6.; M.; Kpacuomap: Jlans, 2011 (ApxaHrenbCk:
OAOQ "UTIIT "Tpasna Cesepa", 2011). - 495 c.

7. bontpomerok, B. B. Heoprannueckas xumus: [Tocodue /7151 TOATOTOBKH K
[EHTpaJu30BaHHOMY TecThpoBaHuto / boatpomerok B. B. - MuHck
TerpaCuctemc, 2013. - 287 c¢. - ISBN 978-985-536-371-3.

URL: http://www.iprbookshop.ru/28139

8. Tapmmn, A. I1. O6mas u HeopraHuyeckas XMMHUSI B CXeMax, PUCYHKaX,
Tabnauuax, xumuiyeckux peakiusax [Tekcer] : yuedHoe nocobue : gonymeno YMO. -
CIIG. : ITurep, 2011 (Tatamna : OO0 "CeBepo-3anan. [leuar. qop", 2011). - 284,
[1] c. : mi. - (Yaebnoe mocooue). - ISBN 978-5-459-00309-3 : 557-00.

8.2 TlepeyeHb HH(POPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYHIeCTBJIEHMH 00pa30BaTeJIbHOTO MNpolecca Mo IMCHUIJIMHE, BKJIKYAs
nepevYeHb  JIMIEH3MOHHOI0  NPOrPaMMHOIO  o0ecme4veHusi, PecypcoB
HH(POPMANUOHHO-TEJICEKOMMYHUKALMOHHOU ceTH «MHTEepHeT», COBpEeMEHHBIX
npodeccuoHaNbHBIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

1. Xumnueckuii katanor. O0ag xumusi. CaiTel 1 KHUTH http://www.ximicat.com
2. Xumnueckuit karamor. Heopranmueckas xumus. CalThl W KHHUTH



http://www.iprbookshop.ru/28139
http://www.ximicat.com/

http://www.ximicat.com

3. Xumunueckuii karamor. Opranuueckass xumus. CalTel U KHUTH
http://www.Xximicat.com

4. Xummndeckuil karanor. BeicokoMonekysgpHble coeuHeHns. CalThl U KHUTH
http://www.ximicat.com

5. Chemnet - oduimanbHOE >IEKTPOHHOE HU3JaHHEe XuMHUUYeckoro (axynasrera MIY
http://www.chem.msu.ru/rus

6. Hposnos, A. A. Heopranuueckast xumus : YueOHoe rnocodue / Ipo3nos A. A.
- CapatoB : Hayuynas knura, 2012. - 159 c.

URL: http://www.iprbookshop.ru/6310

7. Makaposa, O. B. Heoprannueckas xumus : Y4yebnoe nocooue / Makapona O.
B. - Caparos : Aii [Tu Op Meaua, 2010. - 99 c.

URL: http://www.iprbookshop.ru/730

8. Xumms snementoB: mpaktukym / O.B. ApramonoBa, E.A. XopoxopmauHa;
Boponex. roc. apx.-crpout. yH-T. — Boponex, 2011. — 96 c.

9. Amapues, A. U. O6mas u HeopraHudeckas XuMus : yueOHoe mocobue. 2 :
Xumus 3nemeHToB / AWM. Anapues; JI.B. llleBuuupina. - HoBocuOupck :
HI'TY, 2015.-90 c. - ISBN 978-57782-2738-5.

URL.: http://biblioclub.ru/index.php?page=book&id=438292

10.06mas 1 HeopraHuveckass Xxumus : ydyeOHoe nocobue / B.B. Jlenucos. -
PocroB Ha Jlony : ®enukc, 2013. - 576 c. - (Briciiee o6pa3oBanue). - ISBN
978-5-222-20674-4.

URL.: http://biblioclub.ru/index.php?page=book&id=271598

11.bonaTpomerok, B. B. Heopranuyeckas xumus : IlocoOue ajiss mOATOTOBKH K
IIEHTPAIM30BaHHOMY TecTupoBannio / bonrtpomerok B. B. - Munck :
TerpaCuctemc, 2013. - 287 c. - ISBN 978-985-536-371-3.

URL: http://www.iprbookshop.ru/28139

12.I'pubanoBa, O. B. OOmias u HeopraHnueckass XUMUs : OTIOPHBIE KOHCTICKTHI,
KOHTPOJIbHBIE U TECTOBbIE 3a1anus; mocobue / O.B. I'pubanosa. - PocToB Ha
Hony : ®enukce, 2014. - 191 c. - (AGutypuenr). - ISBN 978-5-222-22683-4.
URL.: http://biblioclub.ru/index.php?page=book&id=271508

13.06m1as 1 HeopraHuveckas XuMus : yueOHbIN cripaBOYHUK. - ExkaTepunOypr :
N3natenbcTtBO  Ypanmbckoro ynuBepcutera, 2012. - 80 c. - ISBN
978-5-7996-0737-1.

URL.: http://biblioclub.ru/index.php?page=book&id=239713

14.006mas u HeopraHuyeckass XuMus : yueOHo-meToaudeckoe mocooue / H.III.
Mudraxosa. - Kazanp : MUzmarenscteo KHUTY, 2013. - 184 c. - ISBN
978-5-7882-1488-7.

URL.: http://biblioclub.ru/index.php?page=book&id=258711
15.I'puropeeBa, O. C. OOmas v HeopraHuveckas XHMHS : J1aOOPATOPHBIN

MPAKTUKYM C HCIIOJIh30BAHUEM MHUKPOXHUMHYECKOTO OOOpYAOBAHHS 10

mucuuiuinHe  «OO0mass M HeopraHuWYeckas XUMHS»; J1aOOpaTOPHBIN

npaktukyM. 1 / O.C. I'puropwesa; JI.3. Pszamopa; H.III. Mudraxosa. -

Kazans : KI'TVY, 2010. - 137 c. - ISBN 978-5-7882-1075-9.

URL.: http://biblioclub.ru/index.php?page=book&id=258773
16.JIucueBckas, M. B. OOmas u HeopraHuueckas xumus. JlaGopaTopHbIi
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npakTuKyM : ydebnoe mocobue / U.B. Jlucuesckas; E.A. Pemernukosa. -
PoctoB nHa [lony : UznatenbctBo HOkHOTO (enepanbHOro yHHBEPCUTETA,
2015. - 164 c. - ISBN 978-5-9275-1907/-1.

URL.: http://biblioclub.ru/index.php?page=book&id=461930

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS JIJIs1
OCYHIECTBJIEHUMSI OBPA3OBATEJIBHOI'O ITPOLIECCA
Jlabopamopusi xumuu 600bl U 2pABUMEMPUHECKUX Memodo8 aHnanusa, a. 6421
O6opynoBanue: mkad BeITsDKHOM Mox. 1 (1235 x 710 x 2150 mm) mos.
KepaMorpaHuT + Moika + cmecurt. + BeHTuisitop 0101044379, xumuyeckas nocyia
1632157, yuebHO-mabopaTopHblii komiuiekc «Xumus» B coctaBe 0101040548,
dotomerp (poroanekrpuueckuiit KOK-3 0001332685, nomumokec BA0000002707,
mratuB  Jaboparopubiii  BA0000002727, wonomep mnaboparopubiii -160

0001332688, sxpan Ha mratuse 0001381776

Texuuueckue cpeacTsa 00y4eHust

1. HoyTt6yx - OTJIeJ MTHHOBAITMOHHBIX 00pa30BaTeIbHBIX
2. MeauanpoekTop IporpaMm

10. METOAUYECKUE YKA3ZAHUA JJIS1 OBYYAROILIIUXCSA 1O
OCBOEHHUIO JUCHHUIIJIMHBI (MO YJIS)

[To gucuunnuHe «XUMHUS» YUTAIOTCA JIEKIHH, TPOBOAATCS J1aOOpaTOpPHBIE
paboTHL.

OcHOBOM W3y4YeHHS JUCLUIUIMHBI SBJSIFOTCS JIGKIIMM, Ha KOTOPBIX
u3JaraTca Hanbosee CylIeCTBEHHbIE U TPYAHbIE BOIMPOCHL, a TAKXKe BOMPOCHI, HE
HAaIlIeIINE OTPAXKECHHSI B y4eOHOM TUTepaType.

JIaGopaTtopHbie paOOThl BBIMOJIHSAIOTCS Ha Ja0OpaTOpHOM 00OPYIOBAaHUU B
COOTBETCTBUH C METOJAUKAMH, TPUBEACHHBIMH B YKa3aHHIX K BBHITIOJTHEHUIO Pa0oT.

By yueOHbIX 3aHATHIA JlesITenbHOCTh CTYIEHTA

Jlexius Hanucanue KOHCIIEKTAa JICKITHM: KpaTkKo, CXEMaTU4HO,
MOCNeA0BaTeNbHO (PUKCUPOBATH OCHOBHBIE IOJIOKEHHSI, BBIBOJBI,
(bopMyIIUPOBKH, 00OOIICHHUS; IOMEYATh BaXKHBIC MBICIIH, BBIICTSAThH
KJIFOUEBBIE CJIOBA, TepMUHBI. lIpoBepka TEpMHHOB, MHOHATHI C
MMOMOIIBI0  DHUHUKIJIONEAUH, CJIOBapewu, CIIPABOYHHKOB c
BBIMICHIBAHUEM TOJKOBaHHM B TeTpaas. OO0O3HAUE€HHE BOMPOCOB,
TEPMUHOB, Marepuaja, KOTOpPbHIE BBI3BIBAIOT TPYJIHOCTH, IOUCK
OTBETOB B PEKOMEHJyeMoil juteparype. Eciam camocTosTenbHO He
yJlaeTcst pa3o0parbes B Marepuaie, HeoOX0auMo CPOPMYITHPOBATH
BOIIPOC M 3a/1aTh NPENOJABATEINI0 Ha JEKIMHU WIN HA MPAKTUYECKOM
3aHSTUH.

JlaGopatopHas pabota [JlaGopaTopHble pabOThl  MO3BOJIAIOT  HAYYHUTHCS  MPUMEHSThH
TEOPETUYECKHE 3HAHMS, IMOJTYYEHHbIE Ha JIEKIMU IPH PELICHUU
KOHKPETHBIX 3a7ady. YroObl Haubojee palUOHAIBHO U TOJIHO
HCIIOJIb30BaTh BCE BO3MOYKHOCTHU J1a0OPAaTOPHBIX AJIsi OJATOTOBKU K
HUM  HEOOXOAMMO:  CleAyeT  pa3o0paTh  JIEKIHMIO IO
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COOTBETCTBYIOIIEH TEME, O3HAKOMHUTCS C COOTBETCTBYIOLIUM
paszenoM yueOHHKa, TpopaboTaTh JAOMOIHUTEIBHYIO JIUTEPATYPY U
UCTOYHMKH, PELIUTh 3aJa4d M BBIIOJHUTH IPYTUe IUCbMEHHBIE
3a/1aHMsL.

CamocrosiTenpHas padbora

CamocrosiTenpHass paboTa CTYJIEHTOB CIIOCOOCTBYET TiIyOOKOMY
YCBOGHHS ~ y4eOHOTO  MaTepuania H  Pa3BUTHI0O  HABBIKOB
camooOpa3zoBanusa. CamocrosiTenpbHass paboTa  mpeamnojiaraet
CJICYIOIIME COCTABIISIONINE:

- pabora Cc  TeKCTaMH: Yy4YeOHMKaMH,  CIPaBOYHUKAMU,
JOTIOTHUTEIIFHOU JTUTEPATypOil, a Takke MpopadOTKa KOHCIIEKTOB
JICKITUH;

- BBIIIOJTHECHUEC JOMAITHUX 3aI[aHI/II>'I H paCyYCTOB,

- paboTa HaJl TeMaMH ISl CAMOCTOATEIBHOIO N3YUYCHHUS,

- y4yactue B paboTe CTYJICHUECKHMX HAYYHBIX KOH(pEPEHIHH,
OJIUMITUAT;

- IOJrOTOBKA K IPOMEKYTOUYHOHN aTTECTALUH.

IToaroroBka k
IIPOMEKYTOUHON
aTTecTaluu

I'otoBUTHCA K MIPOMEKYTOUHOMU aTTecTaluu crenyer
CHCTEMAaTU4YECKH, B TEYEHUE Bcero cemMecrtpa. MHTeHcHBHAs
MOATrOTOBKA JIOJDKHA HA4YaThCsA HE IO3JHEE, YEM 3a MECAL-IIOJITOpa
JI0 MPOMEXKYTOYHOM aTTecTalnu. JJaHHbIe Iepe/l 3K3aMEHOM TPH JTHS
sbdekTuBHEE  BCETO  HCMONB30BaTh  [JIsl  TOBTOPEHUSA U
CHUCTEMAaTH3allMy MaTepHaJIa.




JIner pernerpanuu H3MeHEeHHUH

[TlepeueHb BHOCUMBIX H3MEHEHUMN

JlaTa
BHECEHUS
U3MEHEHUU

IToanuce
3aBeyIOIIEro
kadeapoi,
OTBETCTBEHHOM
3a peau3aluio
OITOIT

Axrtyanu3upoBaH paszzen 8.1 Buactu
HCTIONIb3yeMO# yueOHOM TuTeparTypsl,
HEOOXOIMMOH /1151 OCBOEHHS
JTUCLIMIUTHHBI. AKTYaJTHU3UpOBaH paszel
8.2 B yacTu cocTaBa UCIOIB3YyEMOTO
JIMLEH3HOHHOTO NPOrPaMMHOTO
obecrnieueHus, COBpeMEeHHbIX
npodeccuoHaNbHbIX 0a3 JaHHBIX U
CIPaBOYHBIX HH(OPMALMOHHBIX CHCTEM

30.08.2018

AxtyanusupoBaH paszen 8.1 ByacTH
UCTIONIb3yeMOH yueOHOM TuTeparypsl,
HEoOXO0MMOM /111 OCBOSHHUS
JUCLMIUTHHBL. AKTYaIU3UpOBaH pas3zen
8.2 B 4acTH cocTaBa UCIOJIB3YEMOI0
JTUIEH3UOHHOT'O MPOrPaMMHOTO
obecrieyeHusi, COBpeMEHHBIX
npodeccuoHalIbHbIX 0a3 JaHHBIX U
CIPaBOYHBIX HH(POPMALIUOHHBIX CHCTEM

31.08.2019

Axrtyanu3upoBaH pas3zien 8.1 B yactu
UCTOIb3yeMOoH y4eOHO TuTepaTyphbl,
HEOOXO0IUMOM /111 OCBOECHHSI
JUCLIMIUTHHBL. AKTYaJIH3UpOBaH paszel
8.2 ByacTH cocTaBa UCIIOJIb3yEMOT0
JIMLEH3UOHHOT'O NTPOrPaMMHOTO
obecrieueHus, COBpeMEHHBIX
npodeccuoHaIbHBIX 0a3 JaHHBIX U
CIPaBOYHBIX HH(OPMAITHOHHBIX CHCTEM

31.08.2020

AxtyanusupoBaH paszen 8.1 B4yacTH
UCIIOJIb3YeMO y4eOHOM TuTeparypsl,
HEeoOXO0JUMOH JUIsl OCBOEHHSI
JUCLUIUTHHBL. AKTyaTH3UpOBaH pasziel
8.2 ByacTu cocTaBa UCIOIb3yeMOro
JIMLIEH3UOHHOTO ITPOrPaAaMMHOI0
obecrnieueHus, COBpeMEeHHbIX
npogeccroHalbHbIX 6a3 1aHHBIX U
CIPaBOYHBIX HH(POPMAIIHOHHBIX CHCTEM

31.08.2021




