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1. Henu u 32724 U3y4YeHUs! TUCHUILIMHBI

1.1 llesb 0oCBOEHUS] AUCHUNIMHBI

enpro n3ydeHns kypca «XuMuUsD» CTyJ€HTAMHA HEXUMUYECKHUX CIIELUAILHOCTEN
ABIsieTCS (OPMUPOBAHKE y CTYACHTOB IIEIIOCTHOTO €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS
po(hecCHOHATBHBIX KOMIIETEHIINH, CBA3aHHBIX C HCIIOJIb30BAHIEM TEOPETUYECKUX 3HAHUHN H
MIPaKTUYECKUX HABBIKOB, HEOOXOIMMBIX OYAYIIMM CIIEHUAINCTaM Ui IPUHSITHUS TEXHUYECKH,
SKOHOMMUYECKHU U 3KOJOTUYECKH 0OOCHOBAHHBIX PEIICHUM.

1.2 3apayu AUCUMNIUHBI.
CdhopmupoBaTh y CTYyICHTOB:

® OCHOBBI YUEHUS O CTPOEHUH BEILIECTBA, CBOWCTBAX paCTBOPOB, pAaCTBOPOB
AJIEKTPOJIUTOB U FalbBAHUUECKUE AJIEMEHThI, XUMUYECKasi KWHETHKA,
(yH1aMeHTaJIbHbIE OCHOBBI YUEHUS O HAPaBJIE€HHOCTH U 3aKOHOMEPHOCTAX
MIPOTEKAHUSI XUMHUYECKUX MTPOLIECCOB;

e CBeJECHMS 00 SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAAaX UCCIE0BAHUS U pacyeTa
TEPMOJIMHAMHYECKHUX CBOMCTB BELIECTB, 0a3UPYSACh HA KOTOPBIX CTAHOBUTCS
BO3MOXHBIM JaTh KOJMYECTBEHHOE OMMCAHKE MTPOLIECCOB, COMPOBOXKIAIOLTUXCS
M3MEHEHHEM (PU3HUECKOTO COCTOSIHUSI U XMMHUYECKOTO COCTaBa B CUCTEMAaX pa3InyHON
CJIOHOCTHU

® 3aJI0KUTh OCHOBBI JUIsl TOHUMAaHHSI XUMUYECKHUX IIPOLIECCOB MPEBPAILIEHHUS BEIIECTB,
KOTOpbIe OyIyT crocOOCTBOBATh MPUHATHIO TPAMOTHBIX, HAYYHO 00OCHOBAHHBIX
MpoQeccHOHANIbHBIX PELIEHUH, a TaK)Ke CIIOCOOCTBOBATh BHEAPEHUIO JOCTHKEHUM
XMMUU TP PEIIEHUH 3TUX IpolieM

1.3. MecTo AucHUIIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTe/ibHONH MPOrpaMmbl

Juctunmuna «Xumus» (b.1.B.03) oTHOCHTCS K JIUCHUIIIMHAM BapHATHBHOW YacTH
brnoka 1 "Jlucumrumasl (Moaynu)" ydeOHOTO TUTaHa TIO HarpasjieHuio moarotoBku 27.03.03 —
Cucremnsnii  anamu3  (OakamaBpuar). JlucnupmummHa — «XUMHS»  JUII  HEXUMHYECKUX
CHEIHAIbHOCTEH By3a MPHUHAUICKUT K YUCIY OOIIEHAYYHBIX Y4eOHBIX TUCIUIUIMH U SBISETCS
BaYKHOM COCTaBJIAOIIEH B €CTECTBEHHOHAYYHOU MOJITOTOBKE CIEI[HAIMCTOB.

B cooTBercTBUM ¢ y4yeOHBIM IJIAHOM JaHHAsl JUCIUIUIMHA SBISETCS MPEALIECTBYIOLIEH
JUig u3ydeHus nucuuiuiH: «MatepuanoBenenuen- 4 cemectp, «KoHuenuus coBpeMeHHOTrO
€CTECTBO3HAHUSD) - 2 CEMECTp U JIp.

Kypc coctout u3 34 4acoB JEKIMOHHBIX 3aHATHH, 34 4acoB J1a00PATOPHBIX padoT, 4 -
KCP u 45 gacos na CPC, koHTpoJib 26,74aca .

HTOoroBsiii KOHTPOJIb — IK3aMEH.

1.4. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs 1O AUCUUIJIMHE (MOIY.T10),
COOTHECEHHBIX € IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbLHOM MPOrpaMMbl
N3yuenue nanHoW yyeOHON JUCHUILIMHBI HAMpaBieHo Ha (OpMUPOBaHUE y 00yUaOLIUXCS
obwenpogeccuonanvuvix (OIIK -1, OIIK — 3) u npogeccuonanvuvix komnemenyuu (I1K1):

Nunexc B pesynbrare nzydenus yaeOHON TUCITUTLTAHBI
Ne | kommere Coz[epmaHI/Ie' KOMIIETEHIHH OGYAROIIHECS IOMKHEI
(wm e€ yactn)
HIU 3HATh yMeTh BJIAIeTh

TOTOBHOCTBIO npuMeHsATs | OCHOBHEIE KOJIMYECTBEHHO HaBbIKAMH

OIIK-1 | MeTojsl MaTeMaTHKH, | SKCIEPUMEH- | OMUCATh MPOLECCHI, | SKCIEPUMEHTAILHO
(U3MKH, XMMUU, CHCTEMHOTO | TallbHBIC U CONPOBOXK/AIOIIUEC | i PabOTHI B paMKax
aHanmsa, TEOPUU | TEOPETUYCCKH | S U3MCHEHHEM MPOJICaHHbBIX
YIIpaBICHUS, TEOPUU 3HAHUM, | € METOHIBI ¢u3nyeckoro 1a0b0paTOPHBIX
TEOPUM W TEXHOJOIMH | UCCIEIOBAHUS | COCTOSHHUS H pabot
MIPOrpaMMHUPOBAHUS, & TAKXKE | M aHalm3a XUMHYECKOTO
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HNupexc B pesynbrare nzydenus yuaeOHON TUCITUTLTAHBI

Ne | kommere COIlep)KaHI/Ie‘ 'KOMHeTeHHI/II/I OGYUAIONHECsT JIOMKHBI

(umm e€ yacTn)
HIU 3HATh yMeTh BJIAeTh
METO/JIOB T'YMaHUTAPHBIX, | XUMUYECKUX cocraBa B
SKOHOMUYECKHIX U | BCIIECTB H cUcTeMax
COLMaJIbHBIX HAYK XHUM. pa3quH0171
POLIECCOB CIIOKHOCTH

2 | OIIK-3 | criocoOHOCTBIO OcCHOBHBIC [Tonb30BaTHCS bazoBsiMu
MpEeACTaBJIATE COBPEMCHHYIO IIOHATHA U XUMHYECKOMN TCOPECTUYCCKUMU
HAy4YHYIO0 KapTUHY MHpa Ha 3aKOHBI CUMBOJTUKOI, €CTECTBEHHO
OCHOBE 3HAHMH OCHOBHBIX XUMUH, IIPOBOAUTH HAay4YHbBIMHA
HOHOH(eHHﬁ, 3aKOHOB u B3aUMOCBA3b pacyeThl 11O 3HAHUSIMHU U
METOA0B €CTCCTBEHHBIX HAYK MCKIY OCHOBHBIM MAaTEMATHUYCCKUM
U MaTEMATUKAU Pa3siInIHbIMU 3aKOHaM XUMHH, n ME€roaaMu 1A

JUCHUITIIIMHA AHAJIM3UPOBaATh peuICHuA
MU HAYYHYIO npodeccuoHaNbH
€CTECTBO3HAH | HWH(pOPMAIIUIO BIX 33124
us COBPEMEHHOTI'0
€CTECTBO3HAHUS U
YYUTBIBATH €€ IIPU
peunesuun
podeCCHOHABH
BIX 3aJ1a4.

3 | IIK-1 CITIOCOOHOCTHIO  IPUHUMATH | 3aKOHOMEPHOC | OOBSICHHUTH CITOCOOHOCTHIO
Hay4YHO-000CHOBaHHBIE TH 3aBUCUMOCTD oOpabaTeiBaTh U
perreHus Ha OCHOBE | TPOTEKaHUs CBOWCTB  BEIIECTB | MPENCTABIATDH
MaTeMaTHKH, (U3MKH, | XUMUYECKHX OT WX COCTaBa u SKCIIEpPUMEHTAIIb-
XUMHUH, WH(POPMATHKH, | MPOIECCOB CTPOCHUS; HbIE JaHHBIE,;
9KOJIOTHH, METOJI0B MIPUMEHSTh CrocoOHOCTHIO
CUCTEMHOT0  aHajim3a U MOJTy9IEHHbIE BHEZPATH
TEOPHH YIPABIEHS, TEOPHH 3HAHUS TT0 XUMHH JIOCTHKEHUS
3HAHUH, OCYIIIECTBIISITH JUTS pEIIeHus | XUMHUH pH
IIOCTAHOBKY ¥  BBINIOJHATH Mpo)eCCHOHATBHBI | PEIIEHUN
9KCIIEPUMEHTHI IO TTPOBEPKE X 3a71a4q mpo¢eCcCHOHATHHBI
ux KOPPEKTHOCTH " X 3a7a4
3 dpexTHBHOCTH

2. CTpyKkTypa U coepKaHue TUCHUINIHHBI
2.1 Pacnipenesienne TPyA0€MKOCTH JUCHMILIMHBI IO BUIaM padoT

OO6mass TpyroEMKOCTb

JUCLUILIHHEI
pacrpeeneHre 1Mo BujaM paboT PEICTaBICHO B TaOIHIIE

cocraBiusger 4

3ad.eq.

(144  dacos),

Hux

Bun yuebnoit paboThl Bcero CemecTtpbl
94acoB (uacer)

1
KonrakTHasi paboTa, B TOM YHcIe: 72,3 72,3
AyIMTOpHBIE 3aHATHS (BCEro): 68 68
3aHATUA JTEKIIMOHHOTO TUIIA 34 34
JlaGopaTopHble 3aHATHS 34 34
3aHATHS CEMHUHAPCKOTO THUIA (CEMHHAPHI, ) i
MPAKTUYECKUE 3aHSITHS)
HNuas koHTaKTHaAsA padora: 4.3 4.3




Kontposs camocrositensHoit padotsl (KCP) 4 4
[Tpomexyrounas arrecranus (UKP) 0,3 0,3
CamocrosiTesibHast paboTa, B TOM 4HcJIe: 45 45
Kypcosas paboma - -
IIpopabomka u noemopeHue 1eKYuoHHO20 Mamepuaid,
Mamepuana y4eOHoU U HAYYHOU JUmepamypbi, 30 30
no02omosKka K 1abopamopHuim 3auamusam. lloocomoexa
K peulenuio 3a0ay u mecmos.
Buinonnenue unousuodyanvruix 3a0anuii (n0o020mosxa K
BbINOJIHEHUIO PACYUEMHO-2PAPUUECKUX 3A0aHUL, 15 15
1n0020MoBKa 00KIA006- npe3enmayutl u op.)
KonTpoub: 26,7 26,7
[ToaroroBka K ’3K3aMeHy 26,7 26,7
O0mas Tpy10eMKOCTh yac. 144 144
B TOM YK CJie KOHTAKTHAs 723 72.3
pabora
3a4. e/l 4 4

2.2 CTpyKTYypa IHCHMIIIMHBI:

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM AUCHUTIINHBI.

Paznensl qucuuuingel, n3ydaercs B 1 cemectpe

N KonuuectBo yacoB
o
AynutopHas BneayautopHast
pasn HauMeHnoBaHue pasieinos
ena Bcero pabora pabota
J1
JI I13 JIP CPC
1 2 3 4 5 6 7
Beenenme. Ctpoenne aroma u| 26 6 12 8
. XAMUYecKas BS3b. bl
1 ecKa CBS3 Kiacc
HEOPraHMYECKUX COCAMHECHUI
5 O0111e 3aKOHOMEPHOCTH 14 4 4 6
' MIPOTEKAHHUS XUMUYECKUX PEaKIuil
3 HUCIIEPCHBIE CUCTEMBI. TBODPBI 5
CIIepCHBIE CUCTE PactBO 10 4 4
' HEJJIEKTPOJINUTOB.
4 PacTBOpBI 21EKTPOIUTOB 10 4 4 2
OKHUCIATENEHO— BOCCTAHOBUTEIb- 14 4 4 6
HBI KA. DIIEKTPOXUMUYECKHU
5 epea DexkTpo €eCKHe
CBOIICTBa PacTBOPOB
6 KommnekcHrle coequaenus. buo- 9 4 2 3
HEOpraHW4YecKas XUMHUSL.
OOwmume  cBoiicTBA  METAUIOB W 8 4 - 4
7 HenerauioB. OCHOBBI XAMHYECKOr 0
CTpPOCHHUS u KJaccu(puKanys
OpPraHUYECKHX COCTUHEHUI
8 Meronabl aHajn3a BELIECTB 10 2 4 4
Hosrie HaTpaBJICHUS pa3BUTHS
9 COBPEMEHHOM XMMHMHM M XUMHYecKoH| 12 5 - 10
TEXHOJIOTUU.
Pedepar.
HUmozo no oucyuniune 34 34 45
y




[Mpumeuanue: JI — nekuun, [13 — npaktuueckue 3anstus / cemunapsl, JIP — mabopatopHbie
sanstust, CPC — camocTosiTenpHas paboTa cTyieHTa
2.3 Conep:xaHue pa3aejioB JHCHUINIHHDI
2.3.1 3aHsATHS JEeKIIMOHHOI0 THUIA

Hanmenosanue
pa3znena

Conepxanue paszzena

®opma
TEKYILIETrO
KOHTPOJIS

2

3

4

Brenenune. CtpoeHue
aToMa U XUuMHN4YeCKasd
CBSI3b. Knaccer
HEOpPraHUYEeCKUX
COCIMHCHUM

HpCI[MCT " 3aJa4u XUMHH OCHOBHBIE NOHITHS U 3aKOHBI
xumuu. Poiap xumuu B HaYYHO-TCXHUYCCKOM ITpOorpecce.
PasButne xumnu B MCKIUCHUIIIMHAPHBIX HAYYHBIX
obnactsx. [IpoGiemMbl sKoI0THY.

OCHOBBI KBAHTO-MEXaHUYECKOW TEOPUH CTPOCHUE aTOMA.
BonHoBbI€ CBOWCTBA 3JIEKTPOHOB B aTOME. Y pABHEHHUE JI€
Bpoiins. OcHOBBI KBaHTOBO-MEXaHUYECKOH TEOPUHU
cTpoeHust atoma. BonnoBas ¢ynkuus. KBanToBbie uncia.
3anonHeHue ICKTPOHaMK aTOMHBIX opouTaei (AO).
IIpaBuio ITaynu. IIpasuio XyHnna.

Ilepuonmueckuii 3akon .M. Meneneesa.
Ilepunomuueckas cucrema sneMeHToB. [leproamaecku
N3MCHAIOIINCCS CBOMCTBA 9JIEMCHTOB, UX CBs3b CO
CTPOCHUEM DJIEKTPOHHBIX 000109eK aToMOB. [lomoxkenne
XUMHAYECKOTO DJIEMEHTA B IEPHOAMIECKON CHCTEME KaK
€ro IJIaBHEeHIas XapakTepUCTUKA.

Xumuueckasi cBs3b. [IoHATHE O METO/IE BaJIEHTHBIX
cBs3ert (BC). Tumsl XuMIYeckoi CBS3U: KOBaJICHTHAS,
HOHHas, MeTajnyeckas. CBoMCTBa KOBAJIEHTHON U
HMOHHOM cBsi3el. Pazmuuns B QU3MYECKUX CBOMCTBAX
BEIECTB C MOHHOM, KOBAJICHTHOM 1 METaJNIMYECKOM
CBs3b10. BogoponHas cBsizb. XUMHUECKas CBSI3b B
KpHUCTaJUTax (ATOMHas, MOHHAs, MOJIEKYIIIpHAs
KpUCTaJITIYecKas cTpykrypa). Kimaccudmkamums
KPUCTAITMYECKUX BEIIECTB 110 TUITY XMMIYECKOW CBS3H.
IIpencrarnenue o moaumMophu3Me 1 H30MophU3MeE.
MexMoneKyIsIpHble CUIBI B3aUMOJICHCTBUS. XUMUYECKas
CBSI3b B KOMIUIEKCHBIX COCMHEHUAX. T UITHYHEIE
KOMIUTeKcooOpa3oBarenu v auranabl. Kimaccst
HEOPTaHWYECKUX COCAMHEHUMN: OKCUIBI, KUCIIOTHI,
OCHOBaHWUSI, COITH.

KonTponbsHsie
BOIIPOCHI

Obmue
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMUYECKUX pEaKLHi

OHepreTuka XMMHUYECKUX peakuuid. TepMonnuHaMuueckue
cucreMbl. DYHKIUHU COCTOSHUS (IHTAIBIINS, SHTPOIIHS,
pabota sHeprusi). JHepreTudeckue 3P PeKTor
XuMH4eckux peakuuil. [leppoe Hauaao TEpMOAUHAMUKU.
OHTanenus 00pa3oBaHUA BelecTBa. 3akoH ['ecca u ero
UCIIOJIb30BAHUE [T TEPMOXUMUYECKUX PACUETOB.
CranzapTtHble cocTosHuUS BenecTa. [lonarue 06
sHTponuu. Bropoli 3akoH TepMoauHamMuKu. M300apHo-
M30TepMHUYEcKui oTeHIuan (dHeprust [ mooca) kak
KPUTEPUH U ABIKYIIAs CHJIa CAMOIIPOU3BOIBHOTO
IPOTEKAHUS [IPOLIECCOB B 3aKPBITOI CUCTEME.
O6patrMeble 1 HEOOpaTUMBIE pEaKMH. XUMUYECKOE
paBHOBecHE. 'oMO- U reTeporeHHbIE paBHOBECHS.
Koncranra pasHoBecus. [Ipunnun Jle-IlaTtense, ycnoBue
npuMeHnMocTu. CMelleHne paBHOBECHS. Y CIIOBUS

KouTtponrsHbie
BOIIPOCHI
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(azoBoro pasaoBecus. [Ipasuna daz. dazosbie
Juarpammsl 711 OAHO U IBYXKOMIIOHEHTHBIX CHCTEM.
CxopocTh XUMUYECKOM peakiuu. PakTopsl,
OTIpeNENsIOIINE CKOPOCTh PEaKIIMH. 3aKOH AEHCTBYIOLIUX
macc.. [IpaBuno Bant-T'odda. [Torstue 06 sneprus
aKTHUBALMU U aKTHBUPOBAHHOM KOMILJIEKCE.
KaranuzaTopsl, KaTaTUTHUECKHE PEaKIMU. ABTOKATAIIU3.
DepMeHTATUBHBIA KaTanu3. ['oMO- U rereporeHHbIin
katanu3. Llennsie peakuu. [locnenoBarenbHbie U
napaJuleNbHbIE PEaKIHH.

HucnepcHblie
cucremsl. PacTBopsl
HEDJIEKTPOJIUTOB.

JucrnepcHble CUCTEMBI UX KIacCUPHUKAIINS.
TepMmoarHaMudeckass HEyCTOMYUBOCTb ME€TEPOTr €HHBIX
JUCTIepCHBIX cucTeM. [loBepXHOCTHBIE ABIIEHUS U
ancopbums. CycrneH3uu u smyinbcun. Komtouaasie
pacTBOpHI U UX cBoiicTBa. 30mu u renu. Koarymsus.
Anpo30nu, ABIMBL, TyMaHbl. [ a30BbIe pacTBOPHI.
ITapumansHOE HaBieHue. 3akoH JanpToHa. XUMHUYECKas
teopus pactsopoB .M. MenneneeBa. PactBopenue kak
(UBHKO-XUMHUYECKHI ITporiecc. PacTBOpUMOCTD BEIIECTB.
Crioco0bl BbIpakeHUsI KOHIIEHTpanuy. 3aKoHb! Payns,
I'enpu. Ocmoc. 3axon Baut-T'odda.

KonTponesHsie
BOIIPOCHI

PactBopsl
JIEKTPOJIUTOB

OcCHOBHBIE MTOJIOKEHUS TEOPUH AIIEKTPOIINTUIECKOM
nmucconuaruy. CHIBHBIC U CITa0bIe AJIEKTPOTHTHL
Crenenb auccoruaiui 1 GakTopbl Haee BIUSIONIHE.
Koncranra aucconnanuu v pakTopbl Ha €€ BIUSIOIIHE.
3akoH pa30aBIICHUS.

[loHsITHE O TEOPHH CUIBHBIX IIEKTPOIUTOB. AKTHBHOCTH,
KO3 PHUITUCHT aKTUBHOCTH, MOHHAsI CHJIa PacTBOPA.
HonHoe npousBeneHue BoAbl. BogopoaHblii moka3atenb
(PH). IloHATHS 0 KHCIOTHO — OCHOBHBIX HHIUKATOPAX.
I'mapomu3 coneit. HeoOpatumerit tuaponus. CteneHs u
KOHCTaHTa TUApoNu3a. BiusiHre TeMnepaTypsl U
pazbaBieHus Ha crerneHb ruaponnsa. bydepHoie
pacTBOphI U uX cBoiicTBa. [IpousBeneHne pacTBOPUMOCTHU
(ITP). YcmoBus BEIMAACHUS OCaKa.

KoHnTponbsHbIe
BOIIPOCHI

OxucnuTenbHO—
BOCCTaHOBHUTEJIbHbIE
peakuuu.
DNEeKTPOXUMUYECKUE
CBOIICTBa PacTBOPOB

OKuCIUTENbHO-BOCCTAaHOBUTEIbHBIE IIPOLIeCChl. BrnusHue
KHUCJIOTHOCTH CpeJibl Ha MPOAYKTHI OKUCIUTEIbHO-
BOCCTaHOBUTENBHBIX peakunii. OneHka
TEPMOJMHAMUYECKON BO3ZMOKHOCTH MTPOTEKAHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHH.
ONeKTPOIHbIN NoTeHIrall. Psig HanpsKeHUs: METaJlIoB.
CranzapTHbIE OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE
noreHuuaibl. ['anpBanmdeckuii aaement. DJ1C
raJlbBaHMYECKOr 0 3JIEMEHTA. DIIEKTPOIU3 PACIIABOB U
BOAHBIX pacTBOpOB coisieid.3akoHbl Dapaned. XuMudeckue
MCTOYHHUKH TOKA, aKKyMYJISITODBI.

KonTtponbsHbie
BOTIPOCHI

KowmmiekcHbIie
coenuHenud. buo-
HEOpraHuyecKas
XHAMUSL.

Koopnunanmonnas teopust Bepuepa. Jluranapl. Tumbl
KoMIUIeKCOB. JleHTanTHOCTh. Xenatel. [Ipupoga
XAMHUYECKUX CBSI3€H B KOMIUIEKCHBIX COEIMHEHMIX.
HomeHnknaTypa KOMIUIEKCHBIX cOeTUHeHn. MarHuTHbIe
cBoiicTBa coenuHeHuii. buosnemenTrl. buonmuragael.
OO0mas XxapakTepUCTHKA KOOPAMHAIIMOHHBIX COSTMHEHHM
OMOMETAJUIOB ¢ OMOIUTaHIAMH.

KoutponbsHbie
BOIIPOCHI

OOmue CBOIICTBa

Meramnisl. (DI/I3I/I‘{CCKI/IC, XHMHUYCCKHE CBOMCTBA U MCETOAbI

KonTponeHsie




METAJIOB U|noiay4eHrsa MeTannoB. Koppo3ust v 3amuTa METaioB 1 |BOIIPOCKI
HeMeTanioB. OCHOBBI |CIIABOB OT KOPPO3UH.
XUMHYECKOTO Hemerannsl. @u3nueckre 1 XMMUUYECKHE CBOMCTBA HE
CTPOCHHMS 1| MeTasuioB. JleneHne MaTepuasnoB Mo 3JEKTPUIECKUM
Kaccuuranus CBOWMCTBaM: AMIJIEKTPUKHU, IOTYIPOBOIHUKHU, TPOBOAHUKHI
OpPTaHUYECKHUX Y CBEPXIPOBOJHUKH.
COCTMHCHHUI Teopus bytnepoa A.M. cTpoeHHs OpraHUYECKUX

coenuHeHni. OCHOBBI KlIacCH(UKAIIMHA OPTaHMYECKUX

COEMHEHUH 1O YTJIepOJHOMY CKENeTy U

(yHKUMOHANBHBIM TpynnaM. [lomuMepHbie MaTepuabl.

8 |Meroas! ananmsa Mertozpl aHaMM3a BEIIECTB: XUMu4eckue, husnueckue u | KoHTpoabHBIC
BEIIIECTB ¢uznko-xuMuveckre Meroabl CrieKTpaibHbIE METOJIBI BOIPOCHI

anamuza: Y ®©-, UK-, SIMP . PenTreHoCTpyKTYpHBII
anaynm3. CriocoObl 0OHAPYKEHUS PaOaKTHBHOCTH.

9 |Hogsle HanpaBieHus: |HoBble HanpaBieHUs] COBPEMEHHOI XMMUH U XUMHUUECKol | KOHTpObHbIC
pa3BUTHSA TEXHOJIOTUH KaK pe3yibTat BOIPOCHI
COBPEMEHHOM XUMHHU |MHTETPALlU U CHHTE3a €CTECTBEHHOHAYYHBIX 3HAHUMN:

u XMMUYECKOH | MONEKYIISPHBINA JU3aliH B XUMUHW, HAHOXUMHUSI, CTMHOBAS
TEXHOJIOTHH. XUMHUS, CyrpamMoieKkyisipHas xumus. CoBpeMeHHast XUMHS
Pedepar. JKCTpEMaJLHBIX COCTOSHUHN 1 HOBBIE 00JIACTH
B3aMMOCBSI3M €CTECTBEHHBIX M TEXHUYECKUX HAYK.
HanorexHonorumu.
2.3.2 3aHATHS CEMUHAPCKOT0 THIIA
CeMmuHapcKue 3aHITHS - HE PETyCMOTPEHBI YICOHBIM IIJIAHOM.
2.3.3 JIabopaTopHble 3aHATHSA
HanmMenoBanune @opma
No pasiena HanMeHoBaHue 1a00paTOpHBIX paboT TEKYILEro
KOHTpPOJIA
1 2 3 4
Brenenme. Texanka 6€30ITaCHOCTH IIpH padoTe B Omuem no
Crtpoenue atoma u XUMHYecKoi 1adoparopun. TectupoBanue o 1abopamopHoti
XUMUYECKAsl CBA3b. Teme: “OCHOBHBIE KI1aCChl HEOPIraHUYECKUX pabome
Kiacchl HeopraHn4yecKnx |COEAMHEHUM . mecm (T),
COCTMHEHUH JlabopaTopnas pa6ota Nel: “OcHOBHBIE KITACCHI
HEOpTaHWYECKUX COCTMHCHMI .
OcHoBHBIC 3aKOHBI XUMHH. Pemenue 3anauy. Omuem no
JlabopatopHast pabora Ne2:””  Ompenenenue | 1ab60pamopHol
HKBUBAJICHTA MeTaa’ . pabome
Pacuemmno-
epaguueckoe
saoanue (PI'3)
K\P 110 Teme: OCHOBHBIE 3aKOHBI XHMUH. K/p
Oobmme 3akonomepHocTH |JlabopaTopHas pabora Ne3: “ Xumuueckas Omuyem no
MIPOTEKaHUsl XUMHUYECKHX |KHHETHUKA. XMMHUYECKOe paBHOBecHe. “ Pemenue | rabopamoproti
peakuuit 3a1ad4 . pabome
Pacuemmno-
epaguueckoe
saoanue (PI'3),
tect (T),
JucnepcHble CUCTEMBL. JlabopatopHass pabora Ned: “IIpuroroBienue| Omuem no
PactBopsr . pacTBopoB pa3Iu4HON KOHLIGHTPALUH .| 1a00pamopHou
Hesnexkrponuros. TutpoBanue”. Pemenue 3amad. pabome
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Pacuemmno-
epaguueckoe
sadanue (PI'3)

4 |PactBopsl anektponutoB  |JlaGoparopnas padora NeS5: ” PaBHoBecue B Omuem no

pactBopax 3nekrpoiauToB. PH. Bydepusie | rabopamopnoii
pactBopsl, “T'uaponus comeit”. pabome

5 |OKHCIUTENIBHO - JlaGopatopHast pabora Ne6. OxucnurtenbHo-|  Omuem no
BOCCTaHOBHTEIEHBIC BOCCTaHOBHTEIBHBIC PEAKIIHH. 1ab0pamopHou
peaKkIuu. CocraBnenue ypaBuenuit OBP: a) meron pabome
DNeKTPOXUMHUYECKHE 3JIEKTPOHHOTO Oaarca; 0) MEeTOI DIIEKTPOHHO- tect (T),
CBOMCTBa PacTBOPOB MOHHOT0 OaJslaHca.

JlaGopaTtopHas pa6ota No7 DIeKTpOXUMUYECCKHE Omuem no
CBOMCTBA PacTBOPOB. ['alibBaHMYECKUI SJIEMEHT. | 1aO0OpamopHol
pabome

6 |KoMmiutekcHbIe Pemienne 3amau mo Tteme:  «KoMIuieKCHBIE K/p
COE/IMHEHUSI. COC/IMHEHUSD.

Broneoprannyeckas KontponbsHas pabora 1o Teme
XUMUA.

7 |O6imue cBorictBa|JlabopaTopHas padora Ne8: O0iue cBofcTBa Omuem no
METaJlIoB M HEMETAJJIOB.| METAIJIOB, HEMETAJNIOB U MX COSIMHEHHIA n1abopamopHou
OCHOBBI XUMHYECKOTO pabome
CTPOEHHUS u
Kiaccuukanys
OPTraHWYECKUX
COEMHEHUN

8 |[Merons! aHanm3a BemecTs |JlaGoparopHass pabora Ne9: Xwumwmueckue| Omuem no

METO/Ibl ~ aHalW3a  BemecTB. KauecTBeHHBIE | 1abopamopHoi
peakliy Ha KATHOHBI M AHUOHEI pabome

3amura nmabopatopHoi pabotsl (JIP), Bemonnenue kypcooro npoekra (KII), kypcosoit
pabotel (KP), pacuerHo-rpadmueckoro 3amanusi (PI'3), manucanme pedepara (P), scce (D),
kosutokBuyM (K), rectupoBanme (T) u 1.11.

2.3.4 TlpumepHasi TeMaTHKA KyPCOBBIX padoT
KypcoBsie paboTsl He PEyCMOTPEHBI YUEOHBIM TIJIAHOM.

2.4. [lepeyeHb y4eOHO-METOAUYECKOT0 O0ecnevYeHHs J1JIs1 CAMOCTOATEIbHO padoThI
00y4aromUXCcs M0 JUCHUILIHHE (MOTYJIIO)
OcHoBHasl 11eIb CAMOCTOSITENIbHON pabOThl CTYICHTA — 3aKPENUTh TEOPETUUECKUE 3HAHMS,

MOJIyYE€HHBIE Ha JICKIMOHHBIX M Ja0OPATOPHBIX 3aHATHSAX IMYTEM CaMOCTOSITEIBHOTO HM3Y4ECHUS
PEKOMEHAYEMOM TUTePaTypBhI.

[lepeuenp yaeOHO-METOIMIECKOTO 0OECTIEIEHHUS

Ne Bun CPC JUCIIATLTIHBI TI0 BHIIOJIHEHUIO CAMOCTOSTENFHOM PaboThI
1 2 3
1| ITIpopaboTka " noBTOpeHne| Meronueckne yka3zaHHs IS TOATOTOBKH K 3aHSTHSIM

JIEKIMOHHOI0 MaTepHuasia, MaTepuasa|leKIMOHHOI0O M CEMHUHApCKOro THMA. YTBEpPXKIEHBI Ha
yuyeOHOH W Hay4dyHOM JuTeparyphl,|3aceqannn Cosera 3koHOMHUYEcKoro ¢akynsrera PI'BOY
IIOATOTOBKA naboparopabiM|BO «Ky6I'V». IIporokon Ne 8 or 29 wmrons 2017 .
3aHATHIM Pexum JocTyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

MCTO,Z[I/II{GCKI/IG YKa3aHUs 110 BBIMTOJHCHUIO
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CaMOCTOSITENBHOM Pa0oThl OOydaromuxcs. Y TBEPIKICHBI
Ha 3acemanmu CoBeTa »KOHOMHUYECKOro (haxymprera
OI'BOY BO «KyoI'Y». [Iporokon Ne 8 or 29 utons 2017
T. Pexum JIOCTyTA:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Kysnenoea C.JL, Cropoxenko T.IL./ VYueOHo-
METOJMYECKOe IOoco0Ke JuIs J1Ta0OpaTOPHBIX pPabdoT IO
XUMHUH (VIS CTYJCHTOB SKOHOMHYECKOTO (haKyJbTeTa)
Kpacuonap, Ky6I'Y, 2017 r. , yrBepkeHHOe Kadenpoi
o0mieit, Heopranuveckoit xumuu u UBTBX, mporokon Ne
7 o1 22.06.2017 T

2|lloaroToBKa K pemeHH0  3ajaad4,| Meroauyeckue yKa3aHUs o BBITIOJTHEHUIO
TECTOB M BBITIOJHEHHUIO PACUYETHO-|CaMOCTOATENbHON paboThl 00yJaroIMXcs. Y TBEpKAEHbI
rpadU4ecKuX 3aJaHui Ha 3acefganuu CoBeTa ’KOHOMUYECKOro (haKyiIbTera
OI'BOY BO «KyoI'Y». ITporokon Ne 8 or 29 nrons 2017
r Pexum JIOCTyTIA:

https://www. kubsu.ru/ru/econ/metodicheskie-ukazaniya
Kysnenora C.JI., Cropoxenko T.I1../ YueOHo-
METOMYECKOE [T0CO0Me [T Ta00paTOPHBIX pabOT 1Mo
XUMUH (1)1 CTYACHTOB SKOHOMHUYECKOro (haKyJIbTeTa)
Kpacuomap, KyoI'Y, 2017 r., yrBepkaeHHOE Kadeapoi
obmreit, Heopranmueckoit xumun 1 UBTBX, mpoTtokom Ne
7 ot 22.06.2017 T
3|{IToaroroBka JOKIaA0B-TIpe3eHTAIMH |MeToarYecKue yKa3aHUs o BBITIOJTHEHHU IO
CaMOCTOSITEITFHOW Pa0OTHI 00YJAIOIIMXCS. Y TBEPIKICHBI
Ha 3aceganuu CoBeTa DJKOHOMHYECKOTO (haKylIbTeTa
OI'BOY BO «KyoI'VY». [Iporokon Ne 8 ot 29 utons 2017
T.
4|IToaroroBKa K TeKyIeMy KOHTporo |Meroauyeckue YKa3aHHS o BBITTOJTHEHUTO
CaMOCTOSITEITFHOM pabOTHI 00YJAIONTHXCS. Y TBEPKICHBI
Ha 3acemanny CoBeTa IKOHOMHYECKOTO (DaKyimbpTeTa
OI'BOY BO «Ky6I'Y». IIporokon Ne 8 or 29 urons 2017
T. Pexxum JIOCTyma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
Kysmenosa C.JI., Cropoxenko T.IL./ VYuebHo-
METOIUYECKOe TIocoOme IS J1abopaTOpHBIX padoT 110
XUMUH (IJ151 CTYIEHTOB SKOHOMUYECKOT0 (haKyIIbTeTa)
Kpacuomap, KyoIl'Y, 2017 1., yrBepxxaeaHOe Kadeapoi
o0meit, Heopranuveckoit xumuu 1 UBTBX, mpoTtokom Ne
7 ot 22.06.2017 r

Y4eOHO-MEeTOAMYECKUE MaTepHallbl IJii CAMOCTOSTEIbHOW paboThl OOy4aromIMXcs H3
YHUCJIa MTHBAJUIOB M JIMII C OTPaHUYECHHBIMU BO3MOXXHOCTAMU 310poBhs (OB3) npenocraBistoTcs
B opMax, alalTUPOBAHHBIX K OIPAHUYCHHIM MX 3I0POBBS U BOCIPHATHS MH(POpMAIIUHU:

JIns mau ¢ HapyleHUs MU 3pEHHUS:

—B TMEYAaTHOU opMe YBEITHMUEHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

JIns muu ¢ HapyleHUs MU CiryXa:

— B meyaTHoO# (opme,

— B (hopMe AIEKTPOHHOTO TOKYMEHTA.

JIns mun ¢ HapyleHUs MU OTIOPHO-/IBUTaTENBHOTO aIlapara:

— B meyaTHo#l opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,
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I[aHHBII‘/JI MNEpCUCHb MOXKCT OBITH KOHKPCTHU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI'CHTA
00yJaromuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

OOpasoBarenbHble TEXHOJOTHH: METOJ NpoOJIEeMHOT0  M3JI0KEHHUS  MaTepHuana;
CaMOCTOSITEJIBHOE YTEHUE CTYACHTaMU Y4eOHO-METOJMYECKOW W CIIPABOYHOM IJUTEPATyphl U
MOCIENYIOMEe CBOOOAHON MTUCKYCCHMM 1O OCBOGHHOMY HMMHM Matepuany. lcmosb3oBanue,
WUTIOCTPATHBHBIX ~ BHUJCOMATEPHAIOB C  TOMOIIBIO  MYJIBTUMEAMMHOTO  00OPYIOBAHHUS.
TexHosorun  JIMYHOCTHO-OPHEHTHPOBAHHOTO  OOYyYCHWS, NO3BOJISIIOIIAE  CO3/1aBaTh
WHIUBUAYyAIbHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

[epeuncnennpie 00pa30BaTENbHBIC TEXHOJIOTHH PEATH3YIOTCS:

- TpU YTCHWH JIEKIMA C UCIHOJh30BAaHUEM MYIbTHMEIUHHBIX TPE3CHTANHA U
JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA,

- IOpU JAMAJoroBod Qopme NpOBEACHUS JEKIMOHHBIX 3aHSATUH C TOCTAaHOBKOW M
pelIeHreM IPOOJIEMHBIX M CUTYAIIHOHHBIX 3aJ[aHHIA;

- TpU TIPOBEICHUHU JaOOPaTOPHBIX PadOT BKIIOUYAIOIINUX TIYOOKYIO CaMOCTOSITEIHHYIO
MpOpaboOTKy TEOPETHUYECKOTO MaTepuaia, H3ydeHHe METOJUKH MPOBEICHUS pPabOThl U
TUTAHUPOBAHUS SKCIICPUMEHTA.

Jemoncmpayuonusiii xumuieckuili 3Kcnepumenm OTHOCUTCS K CIIOBECHO-HATIISITHBIM
MeTOo1aM 00YUYeHHS 1 TIO3BOJISIET TIPETOIaBaTelo chopMHUPOBATH HHTEPEC K TIPEAMETY Y
CTYJCHTOB, 0OYYUTH X BHITIOJNHATE ONPEICICHHBIC OIEPAIMK ¢ BEIECTBOM, IPHEMaM TEXHUKH
nabopatopHoro skcnepuMerTa. OCHOBHBIE TPEOOBAHMSI, IPEBIBISIEMBIE K
JIEMOHCTPAIIHOHHOMY 3KCIIEPHUMEHTY: HarJISITHOCTh; TIPOCTOTA; 0€30MaCHOCTh; HAICKHOCTH;
HE0OX0IMMOCTh OOBACHEHUS IKCIIEPUMEHTA.

Ilpu nposedenuu nabopamopHuix 3auamuii HEOOXOAUMO CO3AATh YCIOBUS AJs
MaKCHMAaJIbHO CaMOCTOSITEIbHOTO BBIMOIHEHHS CTyIEHTaMU J1abopaTopHBIX padboT. [losTomy
MIpH MPOBEICHUU JTA00OPATOPHOTO 3aHITHSI PEKOMEHTyeTCs:

1. TIpoBenenue 3KcIpecc onpoca (B YCTHOHM WM TECTOBOM (OpME) IO TEOPETHIECKOMY
Martepuany, HeOOXOAMMOMY IS BBITIOJTHEHUST PaOOTHI (C OTICHKOH).

2. IlpoBepka I1aHOB BHITIOJIHEHHS TaOOPATOPHBIX PabOT, MOATOTOBICHHBIX CTYIEHTOM B
pamMKax caMOCTOSITENIbHOU paboThl.

3. Onenka paboThI CTyICHTA B JTaOOPATOPUH U TIOJYYEHHBIX UM PE3yIbTaTOB (C OIEHKOM).

4. TIpoBepka oT4eTa O BBITIOJIHEHHON JJa00paTOpHOU paboTe (C OIEHKOM). JlaGoparopubie
3aHATUS (pPabOThI) MPOBOIATCS MOCIIE U3YUCHUS OIPEEIICHHOTO pa3ena. B aktuBHOH popme
BBITIOJTHSAETCS 0Ocykienne Jadopatopubix (JIP) u konTponsHbix padot ( KP), uro
CHOCOOCTBYET aKTHBHU3aLMs CTYJICHTA, MOBBIIIEHUE YPOBHS €r0 MOTUBAIIMH U OTBETCTBEHHOCTH
3a KaueCTBO OCBOEHHS 00pa30BaTEIbHOM MPOTPaMMBI.

B mpouecce nmpoBeAeHUs JTEKIMOHHBIX 3aHITUNA M JTAOOPATOPHBIX PabOT MPaKTUKYeTCs
IIMPOKOE HCIIOJIB30BAHUE COBPEMEHHBIX TEXHHUYECKHX CPEICTB (MIPOEKTOPHI, MHTEPAKTHUBHBIE
nocku, Mutepuer). C ucnonb3oBanreMm MHTepHETa OCYIIECTBISETCS IOCTYN K 0a3aM JTaHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIM U TIOMCKOBBIM CHCTEMAaM.

OtnenbHBIE TEMBbl AUCHUIUIMHBI TPEINONAral0T pEIIeHHe TEeCTOBBIX 3aJaHul U
pacueTHBIX 3a/7a4y. DTO TO3BOJSET OCYIIECTBIATH TEKYUIUH KOHTPOJb 3HAHMM WM YMEHHMH MO
JTUCIUILTHHE.

Brimonnenue pacdyeTHO-TpadUUecKoro 3aJaHus M IMOATOTOBKA JOKJIala-Tpe3eHTalnuu
MO3BOJISIET B KOMILJIEKCE OLIEHUTh 3HAHUS, YMEHUS M HaBBIKM (OPMHUPYEMBIX TUCITUILIMHOMN
npodeccuoHaNbHBIX KOoMNEeTeHIUH. [Ipu MOAroTOBKE MOKIANOB-MpPE3EHTAIM 0Oydaronuecs
MIPEJICTaBJISIOT Pe3yIbTaThl HCCIEAOBAHUS C UCTIONb30BaHUEM mporpaMmbl Power Point.

NuTtepakTuBHBIE U HH(POPMAIIMOHHO-KOMMYHUKATHBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH,
HCIOJIb3yeMbIe B ayIMTOPHBIX 3aHATHUSAX, B COUETAaHUH C BHEAYIUTOPHOM pabOTO CO3/IAI0T
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JOTIOJTHUTEIbHBIE ~ YCIIOBUSL  (OPMHPOBAHUS M pa3BUTHS  TpeOyeMbIX  KOMIIETEHIIHHA
oOydaronmxcs, TMOCKOJIbKY TIIO3BOJISIIOT OOECIEYUTh AKTUBHOE B3aMMOJCHCTBHE BCEX
YYaCTHUKOB. DTH METO/Ibl CLIOCOOCTBYIOT JINYHOCTHO-OPUEHTUPOBAHHOMY ITOAXOY.

I[JISI HWHBAJINI0B U JIUIL C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKHOCTAMU 3[[0p0Bb$I yCTaHaBJII/IBaeTCH
0COOBIf TOPSIOK OCBOCHHUS YKa3aHHOW JUCHMIUIMHBI. B oOpa3oBaTensHOM —mporiecce
I/ICHOJII)3yIOTC$[ CONUAJIBHO-aKTUBHBIC U pe(bJIeKCI/IBHI)Ie METOObI 06y‘I€HI/I$I, TCXHOJIOTHUHN
COIIMOKYJIBTYPHOU peaOUIUTAIIMU C IEJBI0 OKA3aHHs TOMOIIM B YCTAHOBJIEHUHU MOJHOLICHHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH C€  JAPYrMMH  CTYACHTaMH, CO3JaHUU  KOM(OPTHOTro
IICUXOJIOTHYCCKOI'0O KJIMMaTa B CTYILGHIIGCKOP'I rpyHHe. BI)IIHGO?,Ha‘IeHHI)Ie 06pa30BaT€JIBHI>I€
TEXHOJIOTUU Jal0T HauOoiiee A(PQPEKTUBHBIE PE3YIbTATHl OCBOCHUS IUCLUIUIMHBI C MO3UIUH
aKTyaJII/I?;aIlI/II/I COIIep)KaHI/ISI TEMBbI 3aHATUA, BI)Ipa60TKI/I HpO[[yKTI/IBHOFO MBINIIJICHU A,
TGpMHHOJ‘IOFH‘ICCKOfI rpaMOTHOCTH W KOMIICTCHTHOCTH o6yqaeMoro B AQACIICKTC COOUAJIbHO-
HaHpaBJ'IeHHOI\/'I O3 6yI[yHI€FO crienuajamucra, M MOTHBAllUU K I/IHI/IHI/IaTI/IBHOMy nu
TBOPUYECKOMY OCBOEHHIO Yy4yeOHOro Marepuana. PexkomMeHJaluuu 10  HUCHOJIb30BAaHUIO
MHTEPAKTUBHBIX M HMH(POPMAIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUI ObUIM OCYIIECTBIIEHBI
COrJJaCHO METOJMYECKHX YKa3aHMsM K ToJo0Horo pojaa pabotaMm. Pexum nocryma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya.

NunuBuayanbHble KOHCYJIbTAllMM OOy4alolIUXcs MPOBOJAATCA €KEHEAENbHO B (opme
araiiora. JIJ'IH JINIT C OFpaHI/I'-IeHHI)IMI/I BO3MOXHOCTIAMHU 3210pOBI)$I HpeJIYCMOTpeHa opraHmaunﬂ
KOHCYJIBTAIIMI C UCIIOJIb30BAHUEM IJIEKTPOHHOMN MTOYTHI.

4. OueHOYHbIE CPeICTBA /ISl TEKYIEro KOHTPOJIS YCIIeBAeMOCTH M ITPOMEKYTOYHOI
aTTecTaluu.

O1neHOYHBIE CpEICTBA Ui HMHBAJIUAOB W JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0OPOBBSI BEIOUPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX IICUX0(YU3NIECKUX OCOOCHHOCTEH.

— TpU HEOOXOJMMOCTH HWHBAIWAAM M JIUIAM C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH
3I0OPOBBSI MIPEIOCTABIISIETCS IOTIOTHATEIILHOE BPEMsI ISl TIOJTOTOBKM OTBETA Ha HK3aMEHE,

— P TIPOBEICHUH TPOTICTYPHI OIEHUBAHUS PE3yIbTATOB OOYUCHHSI HHBAIUIOB H JIMII C
OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3I0POBBSI TIPEIYCMATPUBACTCS MCIOJIB30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHIAUBUAYATLHBIMUA 0COOCHHOCTSIMH,

— TIpU HEOOXOAUMOCTH ISl 00YJArOIIUXCsl C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 37I0POBBSI
U UWHBAIUIOB TMpOIEAypa OICHUBAHUS pPE3YIbTaTOB OOYYEHHUS 1O TUCHUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa oneHUBaHUs PE3yJIbTATOB OOYYCHHS WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMU 3JIOPOBBSI 10 JUCIHMIUIMHE (MOMIYJIO) IPEAyCMaTpPUBACT TMPEAOCTABICHUE
uHpopmanuu B (popMax, aganTUPOBAHHBIX K OTPAHUYEHHUSM HX 3J0POBbS M BOCIPHSTHS
nHpOopMauu:

J1J1s1 JIAIL C HApYIICHUSIMUA 3PCHHUS:

— B MeYaTHO# hopMe YBEIIMYCHHBIM HIPUPTOM,

— B JOpMe AIIEKTPOHHOTO JJOKYMEHTA.

J1J1s1 JIUI] C HApYIICHUSIMH CITyXa!

— B meyaTHoO# (opme,

— B (JOpMeE FIIEKTPOHHOTO JOKYMEHTA.

JInst UL ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATENIFHOTO arrapara:

— B mieyaTHOH (opme,

— B (JOpMeE FIIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TIepedeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCHMMOCTH OT KOHTHHI'CHTA
oOyJaronuxcs.

4.1.®0HI OLICHOYHBIX CPEACTB VI POBEJCHNS TEKYIEero KOHTPOJIs.
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Texymuii KOHTPOJIb OCYIIECTBIIETCS B YCTHON M MUCHbMEHHOH (hopMe Ha JIEKIIMOHHBIX U
71a00paTOPHBIX 3aHATHAX U BKJIIOYAET CIEAYIONINE BUIBI U (POPMBI KOHTPOJIS: BXOIHOU
JMAarHOCTHYECKUI TECT, YCTHBIN ONPOC, BHIIOJIHEHHE PACUeTHO-TpapHUECKUX U TECTOBBIX
3aJlaHuH, OATOTOBKA U 3allUTa JO0KIala-1IPE3CHTALUH.

Ilpumepnulii nepeuens KOHMPOILHBIX 6ONPOCOE NO OMOETbHBIM MEMAM OUCUUNTUHBL
(OIIK-1, OIIK-3, IIK-1)
Tema 1: Beeoenue. Cmpoenue amoma u xumudeckas césa3w. Knaccel neopeanuueckux
coeouneHull
1.ITpeamet U 0OBEKT U3yUCHUS XHMHH.
2. [lepeuncnure OCHOBHbIE 3aKOHBI XUMUU
3. Ha3oBure Ki1acchl HEOPraHUYECKUX COCINHEHHH .
5. KBaHTOBO-MexaHM4YECKask MOJEINIb CTPOCHHS aTOMA.
6.KBanTOBBIE UKCcIa UX GU3NYECKUIN CMBICI.
7. AtomHsbI€ S, p, d, f - opOuTann.
8. [TpuHIUTIBI 3aTI0JTHEHUE IEKTPOHAMH aTOMHBIX OpOUTAJIeH
9.ChopmynupyiiTe NepruoAMIECKHUI 3aKOH.
10. Crpoenue nepuoandeckas cucrema snementoB J[.M1. Menzaeneesa.
11.Knnaccudukanus smemeHTos ( s-, p-,d-, T).
11. IlepeuncnuTte TUIIBI XUMUYECKON CBS3H.
12.ITousatue o metone BC u MO.

Tema 2: Obwue 3aKOHOMEPHOCIU NPOMEKAHUSL XUMUYECKUX PeaKyull

Yto Takoe TepMOIMHAMUYECKAS cUcTEMA?
HazoBute TUIIBI TEPMOAMHAMUYECKUX CHUCTEM.
[Tepeunciure QyHKIMM COCTOSIHUS.
UTto Takoe cTaHIapTHBIC TEPMOJIMHAMHYECKHE TTapaMeTpbl 00pa30BaHMs BEUIECTB?
OOBICHUTH BO3MOJKEH JIM BEYHBII IBUTATEND.
Kakue peakiiuy Ha3bIBatOTCS SK30TEPMUYECKUE U SHIOTEPMUUECKre?
Kaxk onpenenuTs BO3MOXHOCTh TPOTEKAHUSI XUMUYECKOHN peakiun?
Kaxkue hakTopbl BIUSAIOT HA CKOPOCTh XUMHYECKOU peakiuu?
[Touemy moporocrosiye KaTaanu3aTopbl UCIIOIL3YIOT B TEXHOJIOTHYECKUX MPOIECCax U
SKOHOMUKH TPEIPUATUI
. Kak , ucnionssyro [Ipunnun Jle-1llarense yBenMunTh BBIX0Aa MPOJAYKTAa B PABHOBECHOM
TEXHOJIOTHYECKOM TIporiecce?

CoNoTarLDNE

=
o

Tema 3: ﬂucnepcrtble cucmemal. Pacmeopbl HeIJIEKmMpOoJaumaos.

[IpuBeauTe mpuUMepsl TUCTIEPCHBIX CUCTEM.

HazoBure cBoiicTBa pu3nuecKkux cMecel 1 XUMUYECKUX COCTUHEHHI.

Onuiunre CBOMCTBA PaCTBOPOB.

N3 xakux cTaguii COCTOUT MPOLIECC PACTBOPEHUSI.

Kakue gaxTopsl BIUSIOT Ha MPOIECC PACTBOPEHUS?

Uem oTiMyaroTcs UjieaibHbIe paCTBOPBI OT PEATIbHBIX?

[Touemy BOJIHBIE CTPOUTENBHBIE PACTBOPHI MPHU pabOTE 3UMHEE, MOPO3HOE BpeMs He
3amep3aroT?

Nogak~wdpE

Tema 4: Pacmeopwvl s1ekmpoaumos
1. Kakwue BemiecTBa OTHOCSTCS K DJIEKTPOIUTAM?
2. [Touemy 31EeKTPOIUTHI MPOBOAT TOK?
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3. UeM cHIIbHBIE SJIEKTPOJIUTHI OTIIMYAIOTCS OT CIa0BIX?
4. IToueMy KOHCTaHTa TUCCOIALINN HE TPUMEHHMA K CHIIBHBIM JICKTPOIUTaM?

Tema 5: Oxuciumenvro - 60CCMAHOBUMENbHBLE PeaKyuu. INeKMpOXUMUIecKue ceotcmed
pPacmeopos.
1. Kak paccunuraTh BO3MOXHOCTh npoTekanust OBP?
2. Kak co3nath ranbBaHHYECKHI SJIEMEHT, UMest OJIMH BUJI MeTajuia?
3. Tlodem HeNB3s MOTYYUTHh AKTUBHBIE METAILIBI M3 BOJHBIX PACTBOPOB
ANIEKTPOJIUTUYECKUM TTyTEM?

Tema 6: Komnnexcuvie coeounenus. buoneopeanuieckas Xumusi.
1. Yem oTiMuarOTCs ABOMHBIE COJTM OT KOMIUIEKCHBIX?
2. TlodeMy KOMILIEKCHBIC COJIU SIPKO OKpaIIeHHBIC?
3. Kak ompenenuTs MarHUTHBIE CBOWCTBA KOMILIEKCOB?

Tema 7: Obwue ceolicmea memannos u hememanios. OCHO8bI XUMUYECKO20 CMPOEHUS. U
Kaaccugurayus OpeanuyecKux coeouHeHull
1. Tlouemy meTasibl 6mecTIT?
2. TlodeMy MeTaJlTbI IIPOBOJIAT TOK , @ HEMETAJUTBI - HET?
3. T'nme B nmepuoamueckoit cucreme amemenToB [[.M. MenieneeBa HaXoIaTCs METAJIIBI U
HEMETaJUIbI?
4. Kakwue BemiecTBa OTHOCATCS] K OPraHUYECKUM BEIECTBAM?

Tema 8: Memoowl ananuza éewecmas
1. Yem xumuueckue memoowvl AHAIU3A OMAULAIOMCA OM PUIUYECKUX U PU3UKO-
Xumudeckux?

Ipumepnstit mecm no omoenvuvim memam oucyunaunst (OIK-1, OIIK-3, I1K-1)

Jluacnocmuyeckoe mecmupoganue

Lenb: onpeneneHre UCXOTHBIX 3HAHUN U 0COOCHHOCTEN MBIIUICHUS CTYJACHTOB IS
KOPPEKTUPOBKHU COJIEpKaHUs Kypca, (GOPMUPOBAHUS TPACKTOPUHU OOYUECHHUS.

- XUMUs U3y4yaer ...

- Mousb — 3710 ...

- X¥MHUecKoe BEIIeCTBO — ITO ...

- [lepeuncnuTe OCHOBHBIEC 3aKOHBI XUMHH.

- YKakuTe BaKHEHIIINE TEOPHH, COCTABIIAIONINE OCHOBY XUMUHU.

- I3 mepeunciieHHbIX SBJICHU BEIOEPUTE TO, KOTOPOE HENb3sl OTHECTH K XUMHYECKHUM:
pacTBOpEHUE COJIH B BOJIC; CBEPThIBAaHHE KPOBH; B3PBIB IMHAMUTA; pa3/IeieHue U30TOMOB ypaHa
¢ oMo nuddysun.

- [Ipocteitmas (amnupuydeckas) GopMmyina yKa3bIBaerT ...

- X¥UMHYECKU JIEMEHT XapaKTepHu3yeTcs

- [lox HOpMaNIbHBIMH YCIIOBUSMHU B XUMHH TTOIPA3yMEBAIOTCS CIICTYIONINE YNCICHHbBIE
3HAYEHUS TEeMIIepaTyphl U AaBICHUS ...

- CKOJIbKO aTOMOB BOJIOpOJia coliepkuTcs B 224 11 OyTaHa npu H.y.?

- CKOJIBKO M KaKHX dJIEMEHTApHBIX YacTHIl 06pa3yroT atoM usortomna dropa °F?

- OmnpenienuTe KBaHTOBBIE YHCIIA, OMUCHIBAIOLINE COCTOSIHUE BaJICHTHOTO JIEKTPOHA aTOMa
BOJIOpPOJIa B OCHOBHOM COCTOSIHUU.

- OmnpenienuTe BaJICHTHOCTD U CTENIEHb OKUCIIEHHUS aTOMa a30Ta B MOJIEKYJI€ @30THOM KUCIIOTHI.
- Uto Takoe XUMHUYECKasi CBSI3b?

14



- XuMU4ecKasl peakius 0053aTesIbHO COTPOBOXKIACTCS BBIICIIEHUEM I MOTJIOIEHUEM
SHEPIruH, IOCKOJIBKY ...

- [IpuBenute GpopMysbl COETMHEHNH, UMEIOIIHUX a) KOBAJICHTHYIO HEMOJSPHYIO CBSI3b, 0)
KOBAJIEHTHYIO IIOJIAPHYIO CBSA3b, B) HOHHYIO CBSI3b, I') OJHOBPEMEHHO HOHHbBIE U KOBAJICHTHBIE
CBSI3H.

- [IpuBeguTe npuMepbl IK30TEPMUYECKUAX PEAKLIUN.

- B xakux equHuIax U3MepsaeTcs CKOPOCTh XUMUYECKON PeaKIu?

- Ot kakux (HakTOPOB 3aBUCUT CKOPOCTh XUMHUYECKON peaKiiuu?

- Kakue BeniectBa Ha3bIBAIOT KaTaau3zaTopaMu’?

- X¥UMHUECKHE PEAKIMH, TPOTEKAIOLINE B IPOTUBOIOIOKHBIX HAIIPABICHUAX, HA3bIBAIOTCA ...
- Kak npurotouts 100 r 10% pactBopa caxapa?

- DNEKTPOIUTHI — 3TO JTHOObIE BEIIECTBA, KOTOPHIE ...

- K cHJIBHBIM 371€KTPOJIUTAM OTHOCATCA ...

- BoaHbIil pacTBOP CONTM UMEET IIEJIOYHYIO CpPEIy, €CIIH COJIb 00pa3oBaHa ...

- Kakue peakuyuu 0THOCAT K OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIM ?

- K Ba)KHEUILINM OKHUCIUTENISIM OTHOCSTCA ...

- Ha xaxue 1Ba THIIa MOKHO MOAPA3/IENUTh BCE XUMUUYECKUE BelecTBa?

Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas c6s3e. Knaccol neopeanuueckux

coeouneHull
1. YcranoBuTe cOOTBETCTBHE MEXAY POPMYIIOH YaCTHUIIBI U €€ FIEKTPOHHOU KOHUTypaluei.
OOPMVIJIA HACTULIBI DJIEKTPOHHAA
KOHOUT'YPALIUA

A) P38 1) 1s?2s?2p53s23p*
B) P° 2) 1s%25%2pf3s%3p°
B) P* 3) 1s22s22p°%3s?
I) p* 4) 1522522p°®
2. MloHHas CBSI3b OCYIIECTBIISIETCS B BElIeCTBE, (hopMysia KOTOPOTo

1) H.

2) NaCl

3) Li

4) He
3. YCcTaHOBUTE COOTBETCTBUE MEXKy HA3BaHUEM COCITMHCHUS U BHJIOM XUMUYECKOH CBSI3U
HA3BAHUWE COEAMHEHUA BU/J CBA3U
A) anmroMuHUI 1) nounas
b) xnopun kanbus 2) KOBaJICHTHAsI HENOJISIPHAsT
B) xmnop 3) KOBaJICHTHAs MOJISIpHAs
I') ammuak 4) MeTanmudeckas

4. VkakuTe eJMHUILy U3MEPEHHUS KOIMUECTBA BEIECTBA:
1)r
2) MoJTB
3) kr
4) a.e.m.
5. U3 npuBeeHHBIX HUKe OPMYIT CoJlei BEIOEpUTE KHCIYIO COTIb:
1) K2SO4
2) NaH2PO4
3) (NH)s[Fe(S02):]
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4) [(Cu(OH)].CO3

6 .YcraHoBHTE COOTBETCTBHE MEXy Ha3BaHHEM BEIIECTBA U KJIaccoM (TPYIIOii) BEIECTB, K
KOTOPOMY OHO IIPUHAJUIEKUT.

HA3BAHUE BEIIECTBA KIIACC(I'PVIIIIA)
BEIIIECTB

A) ruapoKcu amOMUHUS 1) kucnas conp

B) rugpoxapOoHaT KambIus 2) KUcIoTa

B) cepoBogopos ( pactBop) 3) ocHOBaHUE

I') ruppoxcus HaTpus 4) am(pOTepHBIA THIPOKCU

5) cpeassist coJib

7. Ilpu HOpMaNBHBIX YCIOBUSIX 2 MOJIb KMCIIOPO/1a 3aHUMAET 00beM (B JIUTPax), paBHBIH

1) 11,2

2) 448

3) 112

4) 22,4
8. B peaxmmro ¢ cepHoii kucinoTot Betymuio 20 T runpokcuaa Hatpusi. Paccunraiite maccy
obpasosasiieiics con. (2NaOH + H2SOs = NaxSO4 + 2H20)

1) 38

2) 35,5

3) 42

4) 46,3

9. Hanmmute ypaBHEHUsI PEaKIni, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH CIICIYIOIITUE
TIpeBpaIlCHUS:
Fe — cynbdar xenesa (I11)— ruapockun xenesa (III)— Fe 20 3

10. 3amana ciaenyromas cxeMa MpeBpaIieHui BEIeCTB:
+X +Y
CO,;> K,CO3—> KHCO 3
Omnpenennre, KaKUe U3 YKa3aHHBIX BEIICCTB SIBJISIFOTCS BEIIECTBAMUA X M Y.
1) KCI (p-p)
2) K20
3) H2
4) HCI (u36bITOK)
5) CO2 (p-p)
3anuuure B TaOIUIly HOMEpPa BBIOPAHHBIX BEIIECTB 0] COOTBETCTBYIOIIMMU
OyKBaMH.

X Y

Tema 2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX PeaKyuli
1. YkazaTh MaTeMaTH4ecKoe BBIPAKCHUC CKOPOCTU HpﬂMOﬁ peaKkuunun:
3Fe + 4H,0 (r) “<*Fes04 +4H>
1) 0=k[Fe]®[H20]* 2) v =k[Fe] [H20]; 3)v=k[H20]*4) 0=
[Fe]*[H20]%; 5) v = k[Fe] [H20]°
2. Ykazaro BbIPAKCHHUEC KOHCTAHTBI pABHOBECUA PCAKIIUU
Fe;03 + 3CO < 2Fe + 3CO
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3. Kak u3MeHUTCs KOHIIEHTPAIHS KaXKJ0ro KOMIIOHeHTa B cucteme Nz + 3Ho« 2NH3z mpu

YBCIMYCHHUU KOHLCHTPAIIUKU a30Ta.

1)yBenuuurcs, [NHs] yBemuumrcs; 2)ymenbiiures, [NHs] ymeHbIuTCS;
3)yMeHbIIHTCH, [NH3] yBenuuuntcst; 4)yBenuquTcs, [NH3] ymenbmurces;
5)yMEHBIIUTCA [NH3] e u3menuTcs.

4. Kax noBIHMSET MOBBIIICHUE JTABICHUS HA COCTOSIHUE XMMHYECKOTO PABHOBECHS B
cucreme: C + H2O(mmap) <+ CO + Hz
1) paBHOBecHe CMECTHUTCS BIIpaBO; 2) paBHOBECHE CMECTHUTCSI BJIEBO;
3) paBHOBECHE HE HAPYLIUTCSL.
5. Kak nopnusieT NoHMKeHUE TEMIIEPATYPhl Ha COCTOSIHHE XMMUYECKOTO PaBHOBECHS B
cucreme:2NO + O2¢* 2NO3; AH<Q
1) paBHOBECHE HE HAPYLIUTCS; 2) paBHOBECHE CMECTHUTCSI BIIEBO;
3) paBHOBECHE CMECTHTCS BIIPABO.

Kpumepuu oyenxu mecma: npaBmiibHbIX 0TBeTOB 91-100% - «oTimaHOY, OT 75 % 10 90%—
«xoporto», ot 60 % 10 75%— «yIOBIETBOPUTENHHOY», MeHBIIIE 60% - HEYTOBICTBOPUTEILHOY.

Tema 5: OxkucaumenvHo - 80CCMAHOBUMENbHBIE PEaKYUU. IIeKMPOXUMUYEeCKUe coUCmed
pacmeopos.
1. K xakoMy TUIly peakiuii OTHOCUTCSI JaHHAs peakuus?
KOH+C1, —-KClO3+ KC1 +H20
1) peakius MEKMOJICKYISIPHOTO OKUCIICHHSI — BOCCTAHOBIICHHS;
2) peakiysi BHyTPUMOJICKYIIPHOTO OKHCICHHUS] — BOCCTAHOBJICHUS,
3) peakiys JUCIPOTIOPIIHOHUPOBAHHS.
2. ATOMBI KaKoTo 3JIEMEHTa, U3MEHsS CTENeHb OKUCIICHHUSI, OKUCISUIUCH B PEAKIINH:
Pb(NO3)2, — PbO + NO2 + 0>
1) cBunIa; 2) a30Ta; 3) KUCIOpoAa; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCIOPOIa.
3. CKONBKO 2MeKTpOHOB oTHaeT noH Cr* B peakuuy:
Cr’* +Br; + OH — Cr0~ + Br +H.0
1)1;2)2;3)3;4)4;,5)5.
4. CKOJIBKO MOJIEKYJI a30THOM KHCIIOTHI y4acTBYET B KAU€CTBE OKUCIUTEIIS B PEAKIUH:
FeS + HNO3—Fe(NO3)z + S + NO + H20
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kakoii cpesie ocyIiecTBIsSETCS peakiysl, IPOTEKAoIIas IO CXEME:
MnO;+ KC103+ ... - KoMnOs+ KC1 +...

Kpumepuu oyenxu mecma: npaBuiibHbIX 0TBETOB 91-100% - «otmuuHOY, 0T 75 % 10 90%—
«xopowoy, ot 60 % 10 75%— «ynoBIETBOPUTENBHO», MEHbIIIE 60% - HEYTOBIECTBOPUTEIILHO»

Ipumepol 3a0au no omoenvuvim memam oucyunaunst (OITK-3, ITK-1)

Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas cesasw. Kiaccol neopeanuueckux
coeouHeHull
Ocroegnbvle 3aKOHbl XUMUU
1.CxoIbKO T cosid 00pa30BaoCh MpU B3aUMOACHCTBUS 2,24 1T YIIIEKUCIOTO ra3a, M3MEPEHHOTO
MIPY HOPMAJIBHBIX YCIOBUSX C TUAPOKCUIOM HaTpus . OTBET MOATBEPIUTE PACUETOM U HA30BUTE
MOJIyYEHHYIO COJIb.
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2. KapOonarHas miuéHKa Ha IOBEPXHOCTH CTPOUTEIIBHBIX U3EIIH, H3rOTOBICHHBIX C
HCII0JIb30BAHUEM M3BECTHU, PAa3pyLIAETCS BO BJIAXKHOM BO3YXE, COAEPIKAILLEM U30BITOK
YIIICKUCIIOTO Ta3a, ¢ obpa3zoBanueM ruapokapoonara: CaCO3 + H20 + CO2 Ca(HCO3)2.
CKOJIBKO KT THIpOoKapOoHaTa KaibLus 00pa3yeTcs Ipy pacCTBOPEHUHU 5 KI' KapOOHATa KalbLUs
OTBeT NoATBEPAUTE PACUETOM.

IlpumepHvie b6unemvt K KOHMPOILHOU pabome

K ¢opmam NHCBMEHHOTO KOHTPOJIE OTHOCHUTCS KOHMPOIbHASL paboma, KOTopas
SIBJIICTCSI OJJTHOM M3 CIIOKHBIX (DOPM MPOBEPKHU; OHA MOXKET MPUMEHSATHCS JUIS OLCHKH 3HAHHM 110
0a30BBIM W BApUATUBHBIM TUCIMILIMHAM BCeX MHKIOB. KoHTposibHAas paboTa, Kak MpPaBHIIO,
COCTOHT M3 HEOOJBIIOTO KOJMYECTBA CPEJHUX MO TPYIHOCTH BOIPOCOB, 3ajay WIIU 3aJIaHUM,
TpeOYIOIMX MOUCKa 000CHOBAHHOTO OTBETA.

Bo Bpems npoBepKH 1 OIIEHKH KOHTPOJIbHBIX MUCbMEHHBIX Pa0OT MPOBOIUTCS aHAIN3
PE3YIBTATOB BBINTOJIHCHU A, BBIABIIAIOTCA TUITMYHBIC OHII/I6KI/I, a TaKKC IMPUYIKUHBI UX TTOABJICHUSA.
KoHnTposabHast paboTa 3aHUMAET YacTh y4€OHOTO 3aHATHS C pa300pOM MPaBUIbHBIX PEIIEHUI
Ha CIIeyIolleM 3aHATUH. [lepedeHb MpuMepHbIX KOHTPOJIbHBIX pabOT MPUBEEH HUXKE.

Tema 1: Beeoenue. Cmpoenue amoma u xumudeckas cesa3s. Knaccel neopeanuueckux
CcoeOuHeHull

1. Beruucauth MOJISIpHYIO Maccy rasa, ecinu macca 280 mi ero ripu temmneparype 21 °Cu
nasnernn 2.026-10° 11a pasHa 0,65T.

2. BwrunciauTe MOJISIpHYIO MaccCy SKBUBaJICHTA MeTailia, eciii 0,2 T ero BRITECHUIIN U3
KUCIOTHI 78 M1 Bogopoa, usmepeHHoro npu 17 °C u nasinenuu 98642 Ila.

3. TI'me conmepxurcs 6ompine Mmosekyi: B 1 1 xnopa mipu 23 °C u naBnenuun 98 500 [1a umm B
1 1 okcupa yraepoaa npu 55 °C u gaBnenun 10 600 ITa?

Tema 6: Komnnexchvie coeounenus. buoneopeanuueckas xumus.

1. Ha3oBuTe KOMIUIEKCHOE COEMHCHHUE:

[Cu(H20)3 OH]CI, [Pt(NHz3)2Cl4],[Cr(H20)4Cl2]Cl , K[ReF7]

VenoBue 00pa3oBaHus BBICOKOCITMHOBOTO KOMILIEKCA.

3. Ompenenuth THII THOpUAK3AKY 110 MeToay BC 1 omnmcats MarHUTHBIE CBOWCTBA
KOMILIEKCHOTO coenunenus: [CoFg]*

4., BbIMUCIUTH KPAaTHOCTH CBA3M KOMILIEKCHOTO coeuHeHus MetogoM MO: [Co(NHs)a]*

o

3aoanue ona evinonnenusn pacuemuo-zpaguueckozo zaoanus (OIIK-3, IIK-1).

Tema 1: Beeoenue. Cmpoenue amoma u xumudeckas cea3v. Knaccol Heopeanuueckux
coeOuneHull
OcylecTBUTh HENOYKH TPEBPALLICHUIN:
Mg - MgSO4-Mg(OH)2 - MgCls
Fe 203—Fe > (504)3 - Fe(OH)s - Fe 203
CuO - CuSO4-Cu(OH), - CuO.

Tema 2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX PeaKyuli

1 OnpenenuTs CTaHIAPTHYIO SHTAIBINIO OOpa30BaHHUS  METUJIOBOTO CIUPTA, UCXOJS U3
ypaBHeHus:: CH3OH x+ 3\2 O, .= COzr + H2Ox, ecnu TerioBoi
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addekt peakuu -726,5 kJx.
2. Mosxer mu npu Temmnepatype 100 °C mporekats peaxius:

2PH3 + 402 =P205«+ 3H 20 5?
3. Kax m3menutscs ckopocts peakiun: 2NO + O2->2NO:, npu :

a) YMCHbBIIICHUN KOHIIEHTPAIlUU B 3 pa3a, 0) Mpu YMEHBIIICHUH JaBJICHHs B 2 paza?
4. Kak MOYXHO CMECTUTh PaBHOBECHE B CTOPOHY BBIX0/Ia IIPOTYyKTa

2 SOz + Oz =2 SOzecnu 3TO IK30TEPMHUICCKAST PEAKIIHSI?

Tema 3: [{ucnepchvie cucmemul. Pacmeopsi Heanexmpoaumos.

1. B Boge maccoit 200 r pactBopuiu coiib Maccoi 20 . OnpenenuTs MacCOBYIO JIOJTIO
BEIIECTBA COJIM B PACTBOPE, MIPHHSB IUIOTHOCTH BOJIBI paBHON 1T/MIL.

2. Onpenenuth Maccy BOJIbI, KOTOPYIO He00X0uMo prbaBuTh K 220 r. pacTBOpa KHCIOTHI
¢ maccoBoit goseit 80%, ytoObl momyunth 60% pacTBop.

3. Haiitu maccy mennoro kynopoca CuSO4*5H2 O HeoOxoaumyto i NpUroToBieHus 1 i
pactBopa , conepxkaiiero 10% 6e3BoaHoM cou. [TmoTHOCTE 10% pactBopa 1,084 /M.

4. s weritpamuzanuu 60 vt HoSO4 otpeboBanocs mo6asuts 20 M 0,3 H menoun KOH.
Omnpenenutb MOJISIpHOCTH pactBopa H2SO4.

Ilpumepnovie memut 00K1a0086 071 OUCKYCCUU RO PA30ENAM OUCUUNTUHDBL
(OIIK-1, OIIK-3, IIK-1)
[ToaroroBka nokiana-npe3eHTalry 0 HallpaBiieHa Ha YriayOleHne TEOPEeTHIECKUX
3HaHMUH, (OPMUPOBAHNE IPAKTUUECKUX YMEHHUH U HaBBIKOB MIOKCKa, cOopa, 00paboTKH, aHaIH13a
U Ipe3eHTaluy HH(OpPMaLUU.

1.HoBble mokoJieHNsI HEOPraHWYECKUX (DYHKIIMOHAIBHBIX MaTEpUAIOB.

. BeicokoTemneparypHbie CBEPXITPOBOJHUKY U X POJIb B Pa3BUTUU HAYKU U TEXHUKU.
. Kunkue KpucTauibl.

CunukaThl U aTIOMOCUITMKATHL.

JIérkue cnuiassl.

VYrnepoaucTsie cTaim.

JlerupoBaHHBIE CTAJIH.

. Kepamnueckue maTepuaibl.

. [lonmumepsl.

. Kommno3utel. CBolCTBa 1 HANpaBJIEHUS UCIIOJIb30BaHUS.

. Matepuainbl, U3 KOTOPBIX U3TOTaBINBAIOT ABTOMOOUJIb.

. DHeprus u aBToMOOWIb. [1yTH SKOHOMUY SHEPTHUU.

. Hed1p u HEdTEenmepepaboTka.

. [lepcriekTHBBI pa3BUTHSI HAHOXUMUH.

. Kopposzus meramnos. DxoHomudeckuii ymep6. Mepsl 60ps0ObI ¢ KOppO3UEH.
16. IIpomblliIeHHBIE METOABI (PUKCAIIUH a30Ta U UX TEPMOAUMHAMUYECKOE U IKOHOMHYECKOE
000CHOBaHHE.

17. IlepcnieKTHUBBI UCTIOIB30BAHUS TOIJIMBHBIX AJIEMEHTOB.

18. KorepeHTHOCTh B XUMHUYECKUX PEAKIUSAX.

19. IIpumeHeHre paAMOaKTUBHBIX U30TOMOB B COBPEMEHHBIX TEXHOJIOTHSIX.

20. CoBpeMeHHbIE HHCTPYMEHTAIIbHBIE METO bl UACHTU(UKAIIUY BEIIECTB.

©ONO O WD

el ol el =
O WNRERO

Temuvl nabopamopublx padbom no omoeIbHbIM memam OUCYUNTUHbBL
(OIIK-1, OIIK-3, IIK-1)

Jlabopamopuasa paboma Ne. 1.OcHogHbie K1accbl HEOP2AHUYECKUX COeOUHEHUL
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3HAKOMCTBO C TEXHUKOH 0e30MacHOCTH Mpu paboTe B XUMHUYECKOH nabopatopun. [Ipu
BBITIOJTHEHUH JTA00OPATOPHON pabOThl M3YYarOTCSI CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHHMUYECKUX
COEJIMHEHUI U CIIOCOOBI UX MOJIyYEHUS.

KonTponsHo#i padore mo Teme: «OCHOBHBIC MOHSATHS ¥ 3aKOHBI XUMUM)
Jlabopamopnas paboma Ne2: Onpeoenenue dx8usaieHma memania’

OBnageHne TEXHUKOW OSKCIIEPUMEHTa M MPOBENEHHS MCCIENIOBATEIbCKOW pPaOOTHI
Brinosinenue nabopatopHoil paboThl OCHOBAHO Ha 3HAHMM 3aKOHOB XMMHUH, YMEHUHU IPOBOJUTH
pacyeT SKBUBAJIICHTA METAJIJIa TI0 Pe3yJIbTaTaM SKCIIEPUMEHTAIbHBIX JaHHBIX.

Pemrenue 3agau mo reme: OCHOBHBIE MOHITUS M 3aKOHBI XHUMUH.
Jlabopamopnasa paboma Ne3. Ckxopocmo Xumuieckux peakyuil U XuMuieckoe pagHogecue

[Ipu BeIMONHEHWH J1AOOPATOpPHOW PabOTBI  U3Y4aeTCsl 3aBUCUMOCTb  BIIUSHUSA
KOHIICHTPAIIUU PEarupyroIIux BEIIECTB, TEMIIEPATYPhI, KaTaIN3aTopa Ha CKOPOCTh XUMHYECKOI
peakiny, a Tak)Ke BIUSHUE KOHIICHTPAllUM Ha XMMHUYECKOE paBHOBecHE. TecTHpOBaHUE TeMe
3aHSTHSL.

Jlabopamopnasn paboma Ned. [Ipucomosnenue pacmeopos 3a0aHHOU KOHYEHMPAYUU.
Tumpoesanue.

[IpuobOperaroTcsi yMeHUsI TPUTOTOBJICHHS] PACTBOPOB 3aJaHHOW KOHIICHTPAIMH T10
pacueTy Macchl BellecTBa, HEOOXOAMMOM JJIsi MPUTOTOBIIEHUSI pacTBopa (MOJISIpHAs, MaccoBas
nossi). TOYHOCTP TPUTOTOBJIEHHUS PACTBOPOB OIpeNeisieTcss MO HW3MEPEHUI0 IUIOTHOCTH
KUJKOCTEH C MOMOIIBIO apeoMeTpa. TUTpOBaHME MOJYy4EeHHOro pacTBopa. O3HaKOMIIEHHE C
TEXHUKOW KHUCIOTHO-OCHOBHOTO THUTPOBAHUS PACTBOPOB C HEUZBECTHOW KOHIIEHTpaALUEH
PacTBOPEHHOTO BEILIECTBA.

KonTponsnas pabora no teme: «PacTBopbI».

Jlabopamopnan paboma Ne 5 Dnekmponumuveckas Ouccoyuayus u 2UOpoau3 coel.
dopmupyroTcsi ymeHusi paboTbl C pacTBOpaMU JIIEKTPOJUTOB. M3ydaercs BIUsSHUE

KOHLIEHTPAllMi Ha CMeEIIEeHUEe paBHOBecus ciaboro snektpoiuta. llpuobperaercs HaBBIK

omnpeneneHus pH pacTBopoB cojiel, CMENIEHUE PaBHOBECUS THMAPOJU3a COJEH. 3HAKOMCTBO CO

cBolicTBaMH Oy(epHBIX PaCTBOPOB.

Jlabopamopnasn paboma Ne 6. OxucnumenbHo-60CCMaAHOBUMENbHbLE PEAKYUU.

O3HakoMJIEHHE C PAacTBOpPAMU TUIHMYHBIX OKHUCIIUTENEW U BoccTaHOBHUTeNel. M3yueHue
YCIIOBUU MPOTEKaHUS U Cpelbl Ha MPOTEKaHWE OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUM.
O3znakomienue ¢ tunamu OBP. Cocrasnenune ypaBuenuit OBP: a) meros ssekTpoHHOro 6ajnamca; 0)
METO/ JJICKTPOHHO-HOHHOTO OaaHca.

Jlabopamopnas padoma Ne7 Inekmpoxumuueckue ceoucmea pacmeopos. 1 anbeanudeckutl
I1eMeHM.

OBnaseHne TEXHUKOW OKCIEpUMEHTAa M MPOBEICHHSI HCCIEI0BATEIbCKOM pPabOThI:
CO3/[aHHE TaJIbBAHUYECKOTO JIEMEHTAa, KOHIICHTPAIIHOHHOTO rajlbBAHUYECKOTO AJIEMEHTA.
Jlabopamopnasa paboma Ne8. Obwue ceolicmea memanios, HeMemaniios U ux coOeOUHeHull.

dopmMupoBaHUe YMEHHUH pabOThl HEMeTallaMM M UX COoequHeHusMH. V3yueHue
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX CBONCTB HEMETAJNIOB U MX COCTUHEHHIA.

dopmupoBaHue yMeHU pabOTHl ¢ METaJIaMU MPU UX PACTBOPEHUU B BOJE, PacTBOpax
KHCIIOT, IIeJoYeld, NpH CIJIaBJIE€HUU. M3yunTh KUCIOTHO-OCHOBHOM U OKHCIUTENIBHO-
BOCCTAHOBUTEIIbHBIN XapakTep BaXXHEUIINX COCTMHEHUN METAJIOB.

Jlaoopamopuas padoma Ne.9 Xumuueckue memoow: ananusa sewecms. Kauecmsenuvie peakyuu Ha
KAmMuoHbl AHUOHDL.

O3HakoMJIEeHHE ¢ XUMHUYECKUMU METOJaMu aHaiu3a BelecTB. KauecTBeHHbIE peakiiu Ha
KaTHOHbl. M3ydeHue NpoJyKTOB B3aUMOJEUCTBUS HX C KAYECTBEHHBIMH aHUOHAMHU.
dopMHpOBaHKUE YMEHUS MTPOBOJAUTH KAUECTBEHHBIN aHAJIN3 BEIIECTB.

O3HakoMJIEeHME C KauyeCTBEHHBIMU pEAKUMsIMU Ha aHUOHBL. M3ydeHue mpoayKTOB
B3aMMOJICICTBUA UX C KAYECTBEHHBIMU HOHAMU. DOPMHUPOBAHKE YMEHUS TPOBOAUTD
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KaueCTBEHHEBIN aHaJIU3 BEIECTB.

4.2 D oHJ OLIEHOYHBIX CpeacTB AJisl MIPOBEACHUS l'lpOMe)KyTO‘lHOﬁ arrecranmuu

[IpomexyTouHas aTTecTalus OCYIIECTBISIETCS BO BpEMsI SK3aMeHa

BOHpOCI)I JJIL MOATOTOBKHU K 5K3aMEHaM COCTAaBJIAIOTCA B COOTBETCTBHUH C COACPIKAHUEM
JUCUMILTMHBI «XUMHUS », UMEIOTCSI B paboyeil mporpaMMe U BbIIAIOTCS CTYJEHTaM HE MO3/HEE,
9YeM 3a MECSII IO OKOHYaHUS ceMecTpa. DK3aMeH cAaéTcs 1Mo Ouneram, yrBepKIEHHBIM
3aBeAyOIINM Kadeapoil U MoANNCaHHBIM SK3aMEHATOPOM.

Bonpocut 0ns noocomosxu k sxzameny (OIIK-1, OIIK-3, IIK-1)

Tema 1: Beeoenue. Cmpoenue amoma u xumuieckas césa3w. Knaccol neopeanuueckux

CcOeOuHeHuUll

1.OcHOBHBIE IOHATUS ¥ 3aKOHBI XUMHUU. POJIbh XUMHUU B HAYIHO-TEXHUYECKOM MPOTPeECCeE.

2.. OCHOBBI KBAHTOBO-MEXaHUUYECKOU TEOPUH CTPOCHHS aToMa.

3.KBanTtoBbI€ unciia. ATOMHBIE S, p, d, f - opOuTanm.

4.1IpuHUMIBI 3aMI0THEHHUE AJIEKTPOHAMU aTOMHBIX OpOUTaNIeH.

5.1lepnoanuecknii 3akoH. [lepnoanueckas cucrema anementoB .M. Menneneesa.

Knaccugukarus snementos ( s-, p-,d-, T).

6. Xumundeckada cBsa3b. [Torsatue o metone BC u MO.

7. KoBaseuTHas cBs13b. CBOMCTBA BENMIECTB C KOBAJIEHTHOMN CBS3bIO.

8. MoHHas CBsA3b. DIEKTPOOTPULIATEIIBHOCTD 3JIEMEHTOB.

9..Bonopo/iHast CBA3b U €€ CBOMCTBA.

10. CBs3p B MeTayuiax. CBOMCTBA BEIIECTB C METAJUIMUECKON CBS3EIO.

11.Tunsl KpUCTAIIIMYECKUX PEIIETOK U CBOMCTBA COCAMHEHHUIM.

12.30uHas Teopus. [IpoBoAHMKH TOKA, TOTYITPOBOJHUKHU U TUIIEKTPUKH.

13. MexMOoNeKyasIpHbIE CHIIBI B3aUMOICHCTBHS.

14. OcHOBHBIE KJIACChl HEOPTAHUYECKUI COCTUHECHHIA.

Tema 2: Obwue 3aKOHOMEPHOCIU NPOMEKAHUSL XUMUYECKUX PeaKyull

15. Tepmonunamuyeckue cucreMbl. QYHKIUNA COCTOSHUS.. DHTANBINS, SHTPOIHSI, BHYTPEHHSS
SHEprus — napaMmeTpsl COCTOSHUS BemiecTB. CTaHIapTHbIE TEPMOIUHAMHYECKHE TapaMeTPhl
00pa3oBaHUs BEIIECTB.

16.I1epBbIii 3aKOH TEPMOAMHAMHUKH.

17..Onepretrueckue 3pGEKThl XUMUUECKUX peakiuil. TepMoxuMudeckue ypaBHEeHUS. 3aKOH
I'ecca u ero ucnonb30BaHue ISl TEPMOXHUMHYECKUX PACUETOB.

18.ITonatue o6 sHTpornMu. DHTponuUs (HazoBOro nepexoqa. Bropoii 3akoH TEpPMOAMHAMHUKH.
19.M306apHO-N30TepMUYECKHM TOTeHIIUAN (3Heprus [ 'nboca). HanpapiieHne npoTekaHus
XUMHYECKUX PEaKLnu.

20. CKOpOoCTh XUMHUYECKOH peakiuu U (GaKkTOphl HA €€ BIUAIOININE. 3aBUCUMOCTh CKOPOCTH
peakuuy OT KOHLEHTPALMK. 3aKOH JECHCTBYIOIUX Macc.

21.. 3aBUCUMOCTb CKOPOCTH peakiuu oT Temieparypsl. [IpaBuno Bant-T'odda.

22.1loHdATHE O TEOPUU AKTUBUPOBAHHOTO KOMIUIEKCA. DHEPIrusl akTUBALMH.

23.'oMOTEHHBIN U TeTepOreHHbIN KaTalin3. ABTOKaTann3. GepMEHTaTUBHBIN KaTalus.
24.06patumble U HeoOpaTuMble peakliuu. Xumudeckoe pasHosecue. [Ipunnun Jle-Illarense.
Cwmerenue paBHoBecus..KoHCcTaHTa paBHOBECHUS U (DaKTOPHI Ha €€ BIUSIOLIHE.

Tema 3: ﬂucnepCHble cucmemal. Pacmeopbl HEJNIEeKMpOoaumoes
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25. J[lucniepcHble cucteMbl 1 uX kiaaccupukamnys. [ToaaTtus 06 uaeanbHbIX U peaTbHbBIX
pacTBopax.

26. Xumunueckas teopus pactBopoB J[.1. MenneneeBa. O0mue cBOHCTBa pacTBOPOB.
27. KoymuratuBHble CBOKMCTBA pacTBOPOB 3aKOHbBI Payiis.

28. OcmMmoc. 3akoH Bant-I'odda. Ocmoc B npupoae. M3oTonnvecknit KoaQPHUIreHT.

Tema 4: Pacmeopul s1ekmpoaumos

29.IIpencraBieHue 0 MEXaHU3ME WIEKTPOJUTUYECKON AUCCOLMALIMM B BOJHBIX PACTBOPAX.
Crenenp aucconyanuu U (PaKTophl Ha €€ BIUSIONIHE.

30.3akoH pa3basnenust OcBanpaa..KoncranTa qucconmanuu U GakTopbl Ha €€ BIUSIONINE.
31 Boga ee postb B ipupoe. MonHoe npousBeaeHue Boibl. Bomopoamsiii nokaszarens ( PH)
pacTBopa.

32. BydepHbie pacTBOPHI H UX CBOWCTBA.

33. TToHsiTHE O TEOPHH CHIIBHBIX JIEKTPOIUTOB. AKTUBHOCTD, KOO((MHUIIMEHT aKTUBHOCTH,
MOHHAsl CUJIa PacTBOpA.

34. T'unponu3 coneit. HeoOparumerii tuaposm3. CTeneHb 1 KOHCTaHTa THAPOIN3a. BiusiHue
TeMIlepaTypbl U pa30aBiIeHUs HAa CTENEHb THAPOJIM3a.

35. Ipoussenenue pacteopumoctr (I1P). YcaoBus BemameHus ocaaka.

Tema 5: OxkucaumenvHo - 80CCMAHOBUMENbHBIE PeaKyuu. INeKmpoxXumMuyecKue ceoucmaeda
pacmeopos.

36.0OKuCIUTEIbHO-BOCCTAHOBUTEbHBIC peakiuu. Kinaccudukarms.
37.27eKTpOXUMHYECKHE CBOMCTBA pacTBOPOB. CTaHAAPTHBIN 3JICKTPOAHBIN MOTEHIIUAT U
(dbakTophl Ha HEeTO BiMsIoNIMEe. YpaBHeHUe HepHcTa.

38. I'anpBannueckuii aeMeHT. DJC raibBaHUYECKOI0 3JIEMEHTA.

39.9nexTponu3 pacruiaBa u BogHoro pactBopa NaCl. 3akonst Dapajes.

Tema 6: Komnnexchvie coedunenus. buoneopeanuueckas Xumusi.

40. CtpoeHre 1 HOMEHKIIaTypa KOMIUIEKCHBIX COeTMHEHHH d-371eMeHTOB. XUMUYECKasl CBS3b B
KOMILUIEKCHBIX COSIUHEHNH.

41.Meton BC o reomeTpun M MarHUTHBIX CBOMCTBAaX KOMIIJIEKCHBIX COCTUHEHUH.

42.00mas xapaKTepuCTUKa KOOPAUHAIIMOHHBIX COSTMHCHUI OMOMETAIIIOB ¢ OMOJIMTaHIaMU.

Tema 7: Obwue ceolicmea memannos u Hememanios. OCHO8bI XUMUYUECKO20 CMPOEHUS U
Ka1accugpurayus OpeaHuyecKux coeOuHeHutl

43. Metaminl. PU3NUECKHe U XUMUYECKHE CBOMCTBA.

44, Hemeramnel. dusznyeckue ¥ XMMHYECKHE CBOMCTBA.

45, MeTamisl ¥ TEXHOJIOTHH MOJIYYCHUS MCTAJNIMYCCKUX KOHCTPYKI_II/Iﬁ. KOppO3I/I$I MCTAJJIIOB.
XuMu4deckas u QJICKTPOXUMUYICCKAsT KOPPO3us. MeToas! 3alIUThl METAJIJIOB OT KOppO3unHn.
46. OCHOBBI XUMHYECKOTO CTPOCHUA U I(J'IaCCI/Iq)I/IKaI_II/ISI OpPraHUYCCKUX COCIUHEHMH.

47. HOJ'II/IMepLI " OJIMTOMCPHI. CBolicTBa 1 OCHOBHBIC XapaKTCPUCTUKU ITIOTITUMEPOB.
HpI/IMeHCHI/Ie MOJIMMEPOB B KAYCCTBC KOHCTPYKIIMOHHBIX MaTCPHAJIOB

Tema 8: Memoowl ananuza éewecme

48. MeTtoabl aHaIM3a BEIIECTB: XUMHNYCCKHC, (I)I/I3I/I‘-ICCKI/IC n (bI/IBI/IKO-XI/IMI/I‘{CCKI/IC MCETO/JBI
CHCKTpaJ'ILHLIC MCTO/JbI aHaJIn3a:
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49 sIBneHue paAMOaKTUBHOCTH. Buapl paanoakTuBHOCTU. PamnoakTuBHBIC ArieMeHTh. CiocoObl
0oOHapyXCHHSI paJHOAKTUBHOCTH
50.HoBble HanpaBieHUs] COBPEMEHHOW XUMHH U XUMUYECKOW TeXHOJOruu. HaHOoTexXHOIOTHH.

Ilpumepnutit IK3aMenayuoHHbLIL Ounem :
1. CrexmomeTpuueckne 3aKOHBI M HX POJIb B COBPEMEHHON XMMHH.
2. TepmoauHaMUYECKUE CHCTEMBL. DYHKIMU COCTOSHUSL.
3. Kak mmenutbes ckopocts peakuuu: N2+ 3H2 = 2 NHs, nipu a) ymeHbiiennu oobema B 3
pasa, 0) yMEHBIIICHUH JIaBJICHUS B 2 pa3 , B)yMEHbIICHHH KOHIIEHTPAuK B 3 pa3a?
4. 3aKoHYUTH ypaBHEHHE COCTABUTH 2JICKTPOHHBIN OaJaHC U PACCTABUTH KOO(QPUIIMEHTHI

YPaBHCHUSI:
KMnOs+ HCL = Mn*2 +. . ...

Obuwue Kpumepuu OyeHUBAHUA SHAHUIL:

OueHka 3HaHMM TO  JUCHMIUIMHE «XUMHUS» Ha DK3aMeHe TMpeArnojaraet
Tu(pdepeHINpPOBaHHbIA MOAX0A K CTYIEHTY, Y4€T €ro HHIMBUIYalbHBIX  CHOCOOHOCTEH,
CTENEeHb YCBOCHHUS U CHCTEMAaTH3allMH 3HAHUN y4eOHOTo Kypca, yMEHHUs JAeaTh J0Ka3aTelbHbIe
BBIBOJBI U 000OmeHus, (opMupoBaHHs  OOLIEKYABTYPHBIX M  MPOQeEeCcCHOHATbHBIX
KOMIIETEHTHOCTEH.

OneHuBaeTcsi HE TOJNBKO TJyOMHa TOHMMAaHHS OCHOBHBIX pa3JielioB y4eOHOM
JUCLMIUIMHBL, HO M TOCEHIAeMOCTh JEKIUH W Jab0paTOpHBIX 3aHATUM, AKTUBHOCTH HpPH
YCTHBIX OIIPOCAX U COJEPKATEIBHOCTh YCTHBIX OTBETOB.

«Omauuno» - OILICHUBAIOTCS OTBETHI, COJEP)KAHHE KOTOPHIX OCHOBAHO Ha TIIyOOKOM
BCECTOPOHHEM 3HAHMU IPEIMETa, OCHOBHBIX 3aKOHOB XHMHUH, XUMHUYECKOW HOMEHKIATYpHI,
o0mmue 3aKOHOMEPHOCTU MPOTEKAaHUS peakiMil, XUMUYECKUE CBOWCTB BELIECTB U OCHOBHBIX
KJIaccoB  HeopraHuueckux coeauHeHuil. CopepkaHue  Owiera  M3JI0)KEH  JIOTUYHO,
apryMEHTHPOBAaHO M B MOJHOM oObeMe. OCHOBHBIE TIOHATHS, BBIBOJBI M 0000LICHUSA
c(opMyInpOBaHbl YOSAUTENBHO U J0KA3aTEIbHO MPABUIBHO COCTABJIEHbl YPaBHEHMs pEaKIUH,
peleHa npeuloKeHHas 3a/1a4a.

«Xopowioy - OLEHUBAIOTCA OTBETbI, OCHOBAaHHbIE Ha TBEPAOM 3HAHUU NPEIMETa, C
HE3HAUYUTEJIbHBIMU IIpo0OenaMu B 3HaHUAX. BO3MOXKHBI HEJOCTATKH B CUCTEMATU3aLUN WU B
0000111eHnN MaTepuana, HETOYHOCTH B BbIBOJAX,. CTYAEHT TBEpAO 3HACT OCHOBHBIE KAaTETOpUU
y4eOHOHM JUCLUIUIMHBL, HO JOIIYCKAaeT HE3HAUUTENIbHbIE OIIMOKU IIPU COCTABICHUH XMMHUYECKHX
YPaBHEHMH peaKkLMy WK PELICHUH 3a/1ay.

«Yooenemeopumenvno» - OLEHUBAIOTCS OTBETHI, KOTOpble 0a3upyrOTCs Ha 3HAHUU OCHOB
IpeaMeTa, HO MMEIOTCS 3HauuTellbHbIe MpoOesibl B YCBOGHUM MaTepualla, 3aTpyAHEHHs B €ro
U3JI0KEHUH U CHCTEMAaTH3alluy, BBIBOJBI C1a00 apryMEeHTHPOBAHbI, B COAEPKAHUM JIOIYILEHbI
rpyOble TeopeTudyeckue OMMOKH, rpyOble OIMOKHM MpPU COCTABJICEHHMM XUMHYECKUX YpaBHEHUH
peaKUMy WK PELICeHNH 3a/1a4.

«Heyooenemeopumenvno» - OLICHUBAIOTCS OTBETHl, B KOTOPBIX OOHApyXEHO HE 3HAHME
OCHOBHBIX pa3/IeJIOB JUCLUUIUIMHBI, COJEpP)KAHUE OCHOBHOIO MaTepualla He YCBOEHO,
0000menuit 1 BbIBOJOB HeT. CTyIeHT HE MOXXET WJIM OTKa3blBaeTcs OTBEYaTh Ha
IIOCTABJIEHHBIE BOIIPOCHI.

OneHouHble CpeAcTBa Ul WHBAJIWAOB M JHUI C OIPAaHUYEHHBIMH BO3MOXKHOCTSMU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX MHAUBUIYAbHBIX MCUX0(PU3NIECKUX OCOOCHHOCTEH.

— TpU HEOOXOJMMOCTH HHBAJIUAAM M JHMIIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3J10pPOBbS TPENOCTABIIAETCS AOMOJHUTEIBHOE BPEMs [UIsl IOATOTOBKH OTBETAa HA DK3aMEHE;

— IIpU IPOBEAECHUH IPOIETYPbl OLIECHUBAHUS PE3yIbTAaTOB 00YUEHHs] HHBAIMU/IOB U JIMII C
OTPaHMYEHHBIMH BO3MOXHOCTSMHU 370POBbs MPELyCMAaTPUBAETCS UCIIOJIb30BAHME TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUAYATbHBIMU 0COOEHHOCTSIMH;
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— IIpU HEOOXOAMMOCTH I 00YUYAIOIIUXCS C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3/10POBBSI
U UHBAIMAOB MpOIENypa OLEHHBAHHUA peE3ylIbTaTOB OOY4YEHUS 1O JTUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouienypa oneHUBaHUS PE3yabTaTOB OOyYEHHsS WHBAIMIOB U JIMI[ C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSl 110 JUCHHUIUIMHE (MOJYNI0) NpPEeAyCMaTPUBACT IPEIOCTABICHHUE
uHpopManuu B (QopMax, aganTUPOBAHHBIX K OTPAHUUYCHHSIM WX 370POBbS W BOCIPHUSITHS
nHpOpMAIHH:

JUist U1 ¢ HApYIISHUSIMUA 3PSHHS:

— B MIeYaTHOH (hopMe yBEIIMYCHHBIM HIPUPTOM,

— B JOpMeE DIIEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyleHUs MM ClTyXa:

— B IeyaTHo# dopme,

— B OpMeE DIIEKTPOHHOTO JOKYMEHTA.

JUi1st U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IeyaTHo# dopme,

— B OpMeE AIIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepevYeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHT€HTa
00yJaronuxcs.

5. IlepeyeHb OCHOBHOI1 M I0NIOJIHUTEJIbHOH y4eOHON JUTepaTypbl, HE00X0AUMOii
JJISL OCBOEHMSI AUCUMIJIMHBI (MOLYJIs1).
5.1 OcHoBHas IUTEpaTypa:

1. 'muaka H.JIL., OGmas xumust [DnekTpoHHbIi pecype] : B 2-X T. : y4COHUK 115
akamemuueckoro 6akamaspuara . T. 1 / H. JI. 'nmunka ; mox pexn. B. A. ITonkosa, A. B. babkoga.
- 20-e m31., mepepad. u gor. - Mockaa : FOpaiit, 2018. - 353 c.

Pexxum nomycka: https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

2. 'muaka H. JI.,00mas xumus [ DIeKTpoHHBIN pecypc] : B 2-X T. : yU€OHUK s
akagemuueckoro OakamaBpuara . T. 2 / H. JI. I'nunka ; mox pen. B. A. IlonkoBa, A. B. babkosa.
- 20-e w3 ., mepepad. u mom. - Mocksa : FOpaiit, 2018. - 379 c.

Pexxum momycka: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

5.2 JlonotHUTEIbLHAS JIATEPATypa:
1. I'munka, H. JI. O6mas xumus [Tekct]: yueOnuk / H. JI. I'munaka; nox pen. B. A. Ilonkosa, A.
B. babkosa. - 19-e u3n., mepepad. u gon. - Mocksa: FOpaiit, 2014. - 900 ¢ : ui. - (bakanasp.
BasoBbiit kypc). - bubmuorp.: c. 888. - ISBN 9785991631587 : 624.81. (79 5k3)
2. Ilpecc, N.A. OcHoBbI 00111el XUMUU [ DNEKTPOHHBIN pecypc] : yuel. mocodbue — DIIeKTPOH.
nan. — Cankrt-IlerepOypr: Jlanb, 2012. — 496 c.
Pexxum noctyma: https://e.lanbook.com/book/4035#authors
3.Bonbexun B.B.,00mas xumus. M36pannsie rinassl [Teker] : yueOHOE mocoOue AJisi CTYACHTOB
By30B / B. B. BonbxuH. - U3n. 2-e, nepepad. u gom. - CII6. [u ap.] : Jlans, 2008. - 378 c. -
(YueOnuku 1st By30B. CrienmanbHas iuteparypa). - bubnuorp.: c. 335. - ISBN 9785811408313
: 539.00.
4. ®axnpMman, bpennu 1., Xvimusi HOBBIX MaTepuanoB U HaHOTeXHOJOruM [Teker] : [yueOHOE
nocobue] / b. ®axnpman ; nep. ¢ auri. J[. O. Yapkuna u B. B. YTounukosoit nox pex. 0. [1.
Tperpsaxosa u E. A. I'ynununa. - Jlonronpynnsii : MaTennexr, 2011. - 463 c., [20] n. wi. -
bubnuorp. B kon1e rias. - ISBN 9785915590297. - ISBN 9781402061196 : 1944.80.
5. I'yceB A.W. Hanomarepuanibl, HAHOCTPYKTYpbI, HaHOTeXHOJIoTuH. — M.: ®u3mariut, 2009. —
416 c. Pexxum nocrymna: https://e.lanbook.com/book/2173#book_name
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Jl11 0CBOEHMSI TUCIMILIMHBI HHBAJIMAAMM U JINLIAMU C OIPAaHUYEHHBIMU BO3MOKHOCTSIMU
310pOBbsI UMEIOTCS U3JaHUS B 3JIEKTPOHHOM BHJIE B AJIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX
«Jlanb» n «¥OpaiiT».

5.3. llepuoguyeckue U3IaAHUS:

Kypnan “Xumus u xusHp- XXI Bex”

6. Ilepeyenb  pecypcoB  HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOW  ceTH
«/HTEepHET», B TOM YHCJIe COBPeMeHHbIe NpodeccHoHATbHbIE 0a3bl JaHHBIX U
UH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEeMbI HEO0XOAMMBIX /I OCBOEHHUS AU CIHUIITUHBI
(Moay.Jisi).

1. Tlopran oTkpeITHIX AaHHBIX Poccuiickoii denepepanun https://data.gov.ru

2. baza nannbpix Hayunoii snekrponnsiii onbmmorexku eLIBRARY.RU

https://elibrary.ru/

3. ba3pl maHHBIX M aHATTUTHYECKHE MyOJIHKAIK «Y HUBEPCUTETCKAss HH(POpMaIoHHAas
cucrema POCCH» https://uisrussia.msu.ru/

XUMHYECKUI KaTaJior: XuMu4eckue pecypebl Pynera http://www.ximicat.com/
[Topran byHIaMEHTAILHOTO XUMHYECKOTO o0pazoBaHus Poccun.
http://www.chemnet.ru

6. XuUMUK: caliT 0 XUMHHM 11 XUMHUKOB http://www.xumuk.ru/

7. Xwumundeckwuii cepsep http://www.Himhelp.ru

o~

7. MeToauyeckue yKazaHusi Aj1s 00y4arOLIUXCs 10 OCBOCHUIO TUCHUIIIMHBI (MOAYJIfA).
OO01ue peKOMEHJAIMH 110 OCYILECTBICHUIO CaMOCTOSITENIbHOM paboThl MpeACTaBICHBI B
METOJUYECKUX YKa3aHUSAX, KOTOpbIE COCTaBJI€Hbl B COOTBETCTBUUM C TpeOOBaHUAMU
®denepalibHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBICIIET0 00pazoBaHus o 27 1
38 VI'CH. VYTBepxnaennl Ha 3acemannn CoBera skoHoMuueckoro dakymnprera @I'BOY BO
«KyoI'Y». TIporokonm Ne 8 ot 29 wurons 2017 1. IlpennasHadeHsl i1 CTYJICHTOB
SKOHOMMYECKOTO (aKynbTeTa BCEX CHEIHATbHOCTEH M HANpaBJIEHUH MOATOTOBKH. Pexum
nocryna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya.
J71g BBINOJIHEHUS TAOOPATOPHBIX paboT MO Kypcy «XUMHS» U CAMOCTOSITENIbHON pabOThI
CTYIACHTAMH UCIIOJIb3YIOTCS METOINYECKUE YKa3aHHUS:

e Ky3znenoBa C.JL, Cropoxxkenko  T.I1../YdeOHO-MeTOaMUYECKOE — mOcOOHMe  UIs
Ja00OpaTOPHBIX PabOT MO XUMHUU (I CTYACHTOB SKOHOMHYECKOro (akyiapTeTa),
Kpacuomap, KyoI'Y, 2017 r.-72 c, yTBepkJIeHHOE Ha 3acelaHud Kadeapbl oOIIeH,
Heoprannueckoit xumuu u UBTBX nporokon Ne7 22.06. 2017 r.,

B KOTOPBIX MPEJICTaBICHbBl METOJWYECKHUE PEKOMEHJAlMKW IO PEeUIeHUI0 3aad,

Pa3HOYpPOBHEBBIEC BOMPOCHI U YIIPAKHEHUS, TPOOJIEMHBIE 3a/IaHus, 1Ta00paTOpHbIE Pa0OTHI.

TeOpeTI/I‘IeCKI/Ie 3HAHWA IO OCHOBHBIM pasacsiaM Kypca «XUMUS» CTYACHTEIL
HpI/IO6peTaIOT Ha JCKOMUAX KU J'Ia60paT0pHBIX 3aHATUAX, 3aKPCIIAOT U pAaCHIMPAOT BO BPEM:
CaMOCTOSATEIbHOMI pa6OTI:>I.

JIEKEMM - (I)opMa yqe6Horo 3aHATHUA, [OCJIb KOTOPOTO COCTOUT B PACCMOTPCHHUU
TECOPECTHYICCKUX BOIIPOCOB HU3jlaraéMoil JUCIUIIMHBI B JIOTHYECKHU BBIHer(aHHOﬁ (bopMe. B
coctaB YMM JIeKIIHOHHOT'O KypcCa BKIIFOYAKOTCH: y‘le6HI/IKI/I KOHCIIEKTBI JICKIIUM B IIEYaTHOM HJIH
QJICKTPOHHOM BHUAAX; TCCTblI U 3aJlaHUA IO OTHACIBHBIM TEMaM nexknuil. Ha jmeknusx marorcs
CUCTCMATU3UPOBAHHBIC OCHOBBI 3HaHI/II71, n3jarar0TCAa TIJIaBHBIC Hp06J'ICMBI COOTBCTCTBYIOLINX
pasacsioB XUMHH, Pa3BUBACTCA TBOPYCCKOC MBIINUJICHUC CTYACHTOB W OHNPCACIACTCA IpPOoTrpaMMa
MPaKTUYCCKUX U BHCB.yI[HTOpHOﬁ CaMOCTOSTEIbHOM pa6OTBI.

Jlexuu 1o KypCy «XUMUD MNpEACTaBIAIOTCA B BHUAC O630pOB C ACMOHCTpAIlMOHHBIM
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OKCIICPUMCHTOM 11O OTACIIbHBIM OCHOBHBIM TEMaM IIPOI'PaAMMBIL.

BaxupiM  kputepueM B paboTe ¢ JIEKUMOHHBIM  MaTe€pHalioM  SIBJIETCS

[OJITOTOBKA CTYZICHTOB K CO3HATEIIbBHOMY BOCIPHUATUIO IIPENO01aBacMOro
Marepuana. llpy  TOATOTOBKE  CTyOeHTa K  JIGKIIUM  HEOOXOAMMO,  BO-TICPBBIX,
IICUXOJOTUYECKH HACTPOUTBCA HA 3Ty pabory, OCO3HaTh HEOOX0IMMOCTh ee
CHUCTEMATUYECKOTO BBITIOJIHEHHUS. Bo-BTOpBIX, HE00X0MMO BBITIOJIHEHHE

[I03HABATEIbHO-IIPAKTUUECKON  JIEATENbHOCTH  HaKaHyHe  JIeKUuM  (IpocMaTpuBaHue
3anuced Npeplayniell JIeKUMW JUIsli BOCCTAHOBJIEHMST B IaMSATH paHEe HM3y4EHHOIO
MaTepualia; O3HAKOMJIGHHE C 33JaHUSIMU JUISI CaMOCTOSATENBHOW pabOThI, BKIIOYCHHBIMH B
[IpOrpaMmy, noa0op JUTEPATypHl).

[logroroBka K JexkuMu  MOOWIM3YeT  CTYA€HTa Ha  TBOPYECKyI0  paborty,

TJIaBHBIMH B KOTOPOW SIBIAIOTCS ~ YMEHHsI  CIIyIIaTh,  BOCIPUHHUMATh,  3aIlUCHIBATh.
3anuchlBaHWE  JIGKIIMM  —  TBOPYECKUM  TIpOIIeCC. 3anuck JIEKIINH KpaiiHe
BaAXHA. OTO TO3BOJIAET HAJOJIIO0  COXPaHWTH OCHOBHBIE MOJIOKEHUS JIEKIIHH;
CHOCOOCTBYET  MOJJIEP’)KAHHWIO  BHHMMAaHHUSA;  CHOCOOCTBYET Ty4IiemMy 3allOMUHAHUS
Marepuana.

I sddextuBHOM  pabOTBl € JIGKIIMOHHBIM  MaTepuajoM HEO0 0X0TMMO
3aUKCUpOBAaTh HA3BaHWE TEMBI, IUIAH JICKIUA © PEKOMEHJOBAHHYIO JIHTEPATYpy.
[Tocne 3TOTO MPUCTYNATh K 3ammmucu COZICpIKaAHUS JIEKITAH.
B ohopMIICHUH KOHCIIEKTa JIEKITH BAKHBIM MOMEHTOM SIBJISIETCS

HEOOXOMMOCTh  OCTaBJISITh  MOJS,  KOTOpble  MOTpeOyloTcs A THOCIeAyroIIen
paboTHI HAJ JICKITAOHHBIM MAaTEPUAIOM.

[TogroroBka mokiaga Oa3zupyercss Ha MOAOOpEe, W3YYCHHH, OOOOIIEHWM W aHAIU3E
nHpOpMallUd U3 PA3IMYHBIX HCTOYHUKOB C HCIOJIH30BAHUEM COBPEMEHHBIX TEXHOJOTHUH.
PesynbraTroM naHHOTO BHAa pabOThI SBISETCS MyONWYHAs MpPE3EHTAlUs C HCIOJIb30BaHUEM
nporpammbl Power Point. [lonBenenne ntoroB mpoBoauTcs B (hopMe TUCKYCCUH, TTO3BOJISIFOIICH
00yJaroIIMMCsI TIPOSIBUTH Ce0s

Jabopamopnble 3gnamus — COCTaBHasg 4acTh y4eOHOTO mpoliecca, rpymnmnosas dopma
y4eOHBIX 3aHATHI, HaNpaBieHHAas HAa pa3BUTHE CAMOCTOSITEILbHOCTH yYalluXcs U MpHoOpeTeHne
YMEHHH W HaBBIKOB OKCIIEPUMEHTAIbHON pPa0OTHI, MO3BOJISIOMIUX CTYJACHTaM pPa3BUTh
podecCHOHAbHYIO KOMIIETEHTHOCTh, MPUMEHUTh Ha MPAKTHKE IMOJTYYEHHbIE TEOPETUYECKHE
3HAHMUSL..

B coctaB YMM naGopaTOpHBIX 3aHSATHH BKJIIOYAIOTCA: METOIUYCCKHE YKa3aHUsS II0
MOATOTOBKE J1a0OpaTOPHBIX 3aHATHI B MEYATHOM WM DJIEKTPOHHOM BMJIAX; IUIaH IPOBEACHUS
3aHATHUN C yKa3aHUEM IOCIEA0BATEIHLHOCTH PAacCMaTPUBAEMbIX T€M; KpaTKUE TEOPETUUYECKHE U
METOJMYECKUE MaTepHalibl MO KaXKIOW TeMe, MO3BOJSIONIUX CTYJICHTY O3HAKOMHTBCS C
CYITHOCTBIO U3y4aeMbIX BOIIPOCOB.

I[Ipu mnomroroBke Kk  JabopaTopHbIM  paboTaM  CIEAyeT  HCIOJIb30BaTh  BCIO
peKoMeHI0BaHHYI0 JuTeparypy. [Ipexxae Bcero, CTyIeHTHI TOJDKHBI YSICHUTH MPEIIOKEHHBIN
IUIaH 3aHSATHS, OCMBICIUTH BBIHECEHHbIE i OOCYXKIECHHS BOMPOCHl, MECTO Ka)XJ0TO U3
BOIMPOCOB B PACKPBITHH TEMBI CEMHHAapa. B mpoliecce MOATOTOBKY K CEMUHAPY 3aKPEIUIIOTCS U
YTOYHSIOTCS YK€ W3BECTHBIE U OCBAMBAIOTCS HOBble KaTeropuu. CTalKuBasch B XOJE
MOATOTOBKH C HENOCTATOYHO TOHATHBIMH MOMEHTAMH TEMBI, CTYIACHTBI HAaXOAAT OTBETHI
CaMOCTOSITENIbHO HIIKM (PUKCUPYIOT CBOM BOIPOCHI ISl TIOCTAHOBKH M YSICHEHHS MX Ha CaMOM
ceMHUHape.

Ha mepBoM »sTame mNOArOTOBKM K JabOpaTOpHBIM paboTaM cielyeT BHHMATEIbHO
MPOYUTATh KOHCHEKT JIeKIUH, W3y4uTh JEKIMOHHBIA Marepual, MpoOJeMbl W BOIPOCHI,
OCBEIABIIIMECS HA JICKIIMOHHBIX 3aHATHUSX. [Ipu 3TOM BakHO 0OpaTUTh BHUMAaHHE HA Hay4YHBIC
KaTeropuu, MOHITHS, ONIPEACICHHsI, KOTOPbIE HCIIOIH30BAIl JIEKTOP ISl PACKPBITUS COJCPHKAHUS
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TeMbl. 1lociie BHUMATEILHOTO HN3Y4YCHHA KOHCIICKTA HGKHI/Iﬁ " YACHCHUA CMBICJIa U COACPIKAHUA

OCHOBHBIX MOHATHI U BOIIPOCOB TEMBI MOYKHO 00pAIIaThCS K HAYYHO-TEOPETUYECKOMY
M3YyUYEHHIO MaTepuaia Mo JaHHOH Teme, mpoodieme.

Bo Bpemsi 5abopaTopHBIX 3aHATHI IpernojaBaTeNlb OINpalIMBaeT CTYIEHTOB  TIO
BONpOCaM, 3aJaHHBIM Ha JaHHOE 3aHsATHE. Bompocsl OOBABIAIOTCA MpernojaBaTesieM Ha
IpEeABIAYIEM CEMHHAPCKOM 3aHATUM M, KaK IIPABUJIO, OHM KOPPEIHUPYIOTCA C BOIPOCAMH,
COJIEp’KallUMHCS. B COOTBETCTBYIOIIEH TeMe y4eOHOM mporpamMmbl, HO IPENOAaBaTelb BIPABE
3a1aTb U HEKOTOpBIE APYTHE BOIIPOCHI, OTHOCSINMECS K M3y4aeMOM TeMe€ M yKa3aTb, Ha 4TO
CTYIEHTaM CJIeAyeT 00paTuTh 0c000€ BHUMAHUE MPH MOJATOTOBKE K CIEAYIOLUIEMY 3aHATHUIO.

JlaGoparopHble 3aHATUS MOTYT IPOBOJUTHCS NMPU AKTUBHOM YYaCTHH BCEX CTYJCHTOB.
B Takux ciaydasx y KaxkJOro CTYIE€HTa HMEETCS BO3MOKHOCTb IPOSBUTH CBOM MO3HAHUS:
JOTIOJIHATh OTBEYAIOIIMX, HE COIJIallaTbCsl C HUMH, BBICKAa3bIBATH aJbTEPHATHUBHBIE TOYKH
3peHuss W OTCTaMBaTh WX, 3aJaBaTb MM BOIIPOCHI, Mpeasararb JUisi OOCYXKJEHHS HOBbIE
poOIeMBI.

[IporpaMmoii UCHUIUIMHBI TNPEAYCMOTPEHO BBIMOJIHEHHE MPAKTHUUECKOTO 3aJaHMUS:
pelieHus 3a7ay, TeCToB. BajkHO MOMHHUTH, YTO pellIeHHe KaXJOoW 3a/ladd WM IpuMepa HyKHO
CTapaThCsl JOBECTU 10 KOHIA. [lo HepeleHHbIM MM HE /10 KOHIIAa MOHATHIM 3aJadyaM U TecTam
00s3aTeNbHO MPOBOIATCS KOHCYJIbTAlMU TIPETo aBaTers.

Boinonnenue pacuerHo-rpadudeckoro 3ananusi (PI'3) Gasupyercs Ha MCHOJB30BaHUU
JOoCTaTOuHOTO OOBhema (aktuyeckoro martepuana. llepen Bemonmnenuem PI'3 HeoOxommmo
CaMOCTOSITENILHO MPOPadOTaTh COOTBETCTBYIOIINE pa3JIeNbl PEKOMEHIyeMO INTEepaTyphl.

Otuer no mnabopaTOpHOM pPabOTE CONEPKUT TEOPETUUYECKYIO U IKCIEPUMEHTAIbHYIO
4yacTb. B TeopeTnueckol 4acTH M3IararoTcs TEOPETUYECKHE OCHOBBI M3Yy4aeMbIX XUMHYECKHUX
nporeccoB. B skcnepuMeHTanpHOM 4YacTH MNPUBOAMUTCS 1€Jlb, HA3BaHUE U METOAMKA
BBITIOJIHEHUS] XMMHUYECKOTo onbiTa. [Ipn HE0OOX0AMMOCTH IPUBOIATCS PACYETHI U COCTABIISIOTCS
YPaBHEHMsI XMMUUYECKHX peakiuil. B KoHIle kKax10ro onbITa GOPMYIUPYETCS BEIBOI.

Camocmoamenvnaa padomg. CamocrosiTenbHas paboTa MPOBOAWTCS C  IEJBIO

3aKpeIyieHUs] M CHCTeMAaTU3allMd TEOPEeTUYECKHX 3HAHWM, (GOPMHUpPOBAHUS MPAKTUUECKUX
HABBIKOB M0 HMX MPUMEHEHUIO TMpU peuleHMH Npo(ecCHOHANBHBIX 3a/Jad B BBHIOpAHHOM
MpeIMETHOM 00J1acTH.

CamoctosarenbHas paboTa BKIIOYAeT: MNpopabOTKy U TMOBTOPEHHUE JIEKIIHOHHOTO
Marepuana, marepuana y4yeOHOW M HayyHOM JUTepaTyphl, MOATOTOBKA K J1a0OpaTOPHBIM
3aHATUSIM, TOATOTOBKY K PEIICHHIO 33Jad U TECTOB, MOATOTOBKY JOKIAJO0B-TIPE3CHTALUM,
MOATOTOBKY K IPOMEXKYTOUHOM aTTeCTaIUH.

Jlis TMOATOTOBKHM K JIEKIMSM HEOOXOIUMO H3YYHTh OCHOBHYIO U JIOIOJIHUTEIBHYIO
JUTEpaTypy IO 3asABJICHHONM TeMe U O0OpaTUTh BHHMMAaHHE Ha TE€ BOIPOCH], KOTOPHIE
MpeIaraloTcs K paCCMOTPEHHIO B KOHIIE KaXKIOW TEMBI.

KoHTposb 3a BBINOJIHEHHEM CaMOCTOSTEIFHONH pabOThI MPOBOJAMTCS TPH H3YYCHUU
KaX/1I0M TeMBbl JUCLUUIUINHBI Ha Ta0OPAaTOPHBIX 3aHATHSX.

B xone camomoAroTtoBkM K JaOOpaTOPHBIM 3aHATHSAM CTYJIEHT JIOJDKEH H3y4HUTh
COOTBETCTBYIOLIUI pa3zienn yueOHMKA, KOHCHEKT JIGKUMH U OMHCaHhe J1abopaTopHOU paboThI B
y4eOHO-METOIMYECKOM ITOCOOMHU IS TAOOPATOPHBIX PadOT MO XUMUHU.

JIrobast naGopaTopHast paboTa BKIIOYAET TIIYOOKYIO CaMOCTOSTENBbHYIO MPOPabOTKy
TEOPETHUYECKOr0 MaTepuaia, U3ydeHHe METOJUK MPOBEACHUS M IUIAHMPOBAHHUE SKCIEPUMEHTA,
OCBOEHHME HW3MEPHUTENbHBIX CPEACTB, O0pabOTKY M HWHTEPHPETAIMIO SKCIEPUMEHTAIbHBIX
naHHbIX.OT4YeT mo jabopaTopHON paboTe COACPKUT TEOPETHUECKYIO U HKCIEPHUMEHTAIbHYIO
qyacTe. B TeopeTHueckol 4acTH W3NAraroTcsi TEOPETHUYECKHE OCHOBBI M3y4aeMbIX XUMHYECKUX
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MPOLECCOB. B 3KCIEpMMEHTAIbHOM YaCTH IPUBOJUTCS 1I€b, HA3BAHUE U METOAUKA

BBITIOJTHEHUS] XUMHUYECKOTO OTbITa. [Ipn HE0OX0AMMOCTH MPUBOASTCS PACUETHI U COCTABIISIOTCS
ypaBHEHHUSI XUMUYECKUX peakiuii. B KoHIle Kaxk10ro onbITa (GOpMyIHpyeTCs: BBIBO.

BrimonHenue mabopaTOpHBIX PadOT CTYIEHTAMHU JIOJDKHO YOBIETBOPSTH CIEAYIOIINM
TpeOOBaHUSIM:

. CTYAEHTBI JOJDKHBI IOHUMATh CYTh OIIbITA (3KCIIEPUMEHTA) U 3HATh MOCJIEI0BATENBHOCTh
BBINIOJIHEHUS OT/JEJIbHBIX ONepaluil 10 UHCTPYKIIHY;

*  co0OII0aTh T03UPOBKY PEAKTHBOB U MpaBUiia pabOTHl C HUMH,

*  yMeTbh coOMpaTh MPUOOPHI MO PUCYHKAM (CXeMaM) U MPAaBMWIIBHO paboTaTh ¢ HUMU;

*  HEYKOCHUTEJIbHO BBINOJHATH IIpaBWJIa TEXHUKH OE30MACHOCTH IpU OOpalieHUH C
o0opyoBaHueEM, IPUOOpPaAMU U PEaKTUBAMU;

*  rpaMOTHO O0(OPMIISTH OTYET O NMPOBEACHHOMN dKCIIEPUMEHTANILHOM padoTe.

[Ipu 3amure naboparopHoi paboOTHI (caue OTYETa O €€ BHIINOJHEHUH) CTYAEHT JO0KEH YMETh
OOBSACHATH LIENH, 33/a4M, XOJ NPOBEICHMsI pabOThl, €€ pe3yJbTaThl, CIIEJAaHHbIE BBIBOJABI, a
TaK)kK€ OCHOBHBbIE KOHCTPYKTHUBHBIE OCOOEHHOCTH HCIOJB3yeMoro obopyaoBanusa. B mponecce
MIPOBEJICHUS OMBITOB CTYAEHTHI PAaCIIMPSIOT CBOM MPEJCTABICHUS O BEIIECTBAaX, X CBOMCTBAX,
COBEPUICHCTBYIOT IPAKTUYECKUE YMEHHUSI.

[loaroTtoBka nokiIana-mpe3eHTAlMU — 3aKpeIJIeHHEe TEOPETHUYECKUX OCHOB M IpPOBEpKa
3HaHWUH CTYIEHTOB IO BOIIPOCAM OCHOB M MPAKTHYECKOI OpraHU3al[Mi HAyYHBIX HUCCIIEIOBAaHUM,
yMEHHE MOAOUpPAaTh, aHAJIU3UPOBaTh W 0000IIATH MaTepualbl, PACKPHIBAIOIINE CBSI3U MEXKIY
Teopuerd M npakTUKoW. [loaroroBka mnpe3eHTanMM MPEANnoJaraeT TBOPYECKYK) AKTUBHOCTH
CIIyliartensi, yMeHHe paboTaTh C JHUTEpaTypoil, BilaJeHUE METOJaMH aHajdu3a JaHHbIX U
KOMITbIOTEPHBIMU TEXHOJIOTHSIMH UX peau3aliy.

Hcnonp3yroTess KOHCIEKT JIEKIUM, PEKOMEHIyeMas JIMTEpaTypa, HHTEPHET PECYPCHI

Baxxaemmm 351eMEHTOM CaMOCTOSTENIbHON PabOThI SBISETCS MOATOTOBKA K PEIICHUIO
3aJady M TECTUPOBaHMIO. OTOT BHJ CaMOCTOSTEIbHON paboThl IO3BOJISIET YriyOUTbH
TEOPETUYECKUE 3HAHMS U PACIIMPHUTh MPAKTUYECKUM OMBIT CTyIEHTA. TeCTMpOBaHHUE SABIAETCS
MHCTPYMEHTOM IPOBEPKH 3HaHUS B M3ydaeMol oOnactu. IIpum moAroToBKe K PELICHHIO TECTOB
HE00X0AUMO MPOpabOTaTh OCHOBHBIE KATETOpUsS U MOHSATUS JUCLMILINHBI, 0OpaTUTh BHUMAHUE
Ha KJII0YEBBIE BOIIPOCHI TEMBI.

HToroBelii KOHTPOJIb OCYLIECTBIIAECTCS B BUIE DK3aMEHa.

Loocomoska K aKkzameny

K sK3aMeHy CTyIeHT HOMYyCKaeTCs IPU YCIIOBHH BBIOJIHEHUS y4eOHOTO TUIaHa:
®  TIOCEIICHHUE JICKINH;
®  BBINOJHEHHUE U 0OPMIICHHUE Ta00PAaTOPHBIX padoT;
®  BBINOJHEHUE WHIUBHUIYAIBHBIX 33JaHHUH JJIS1 CAMOCTOSTEIIBHOM PadOTHI;
e  OT4Y€T M 3aIUTa JJAOOPATOPHBIX 3aHATHH.

Bompocs! 1 MOArOTOBKM K 9K3aMEHAM COCTABIISIIOTCS B COOTBETCTBUU C COJICPKAHUEM
IMCIUIUTMHBL «XUMHUS », UIMEIOTCS B paboueil mporpaMMe M BBIJAIOTCS CTYJCHTaM He MO3JHee,
YeM 3a MeCsll JI0 OKOHYaHHUs ceMecTpa. OK3aMeH cHaércs Mo OuieraM, yTBEp:KIAEHHBIM
3aBeyIOUIMM Kadeapoi U MOJMUCAHHBIM 9K3aMEHAaTOPOM. buier coep kUt JBa TEOPETHUECKUX
Bompoca U JBe 3afaud. [Ipy MOAroToBKE K 3K3aMeHY 0O0s3aTeNbHO HE TOJBKO IOBTOPSTH
JIEKIMH, HO W M3y4yaTh MaTepHuaj Mo y4eOHHMKaM B COOTBETCTBUH C YKa3aHUSMH, CAEIaHHBIMU
npernojiaBaTtesieM Ha Jekiusax. IloMumo Toro, cienyeT BHUMATENbHO M3YYUTh U O(QOPMIICHHbIE
nabopaTopHbIE pabOTHI.

B ocBoeHMHU IMCHMINIMHBI MHBAIUAAMH U JTUIIAMH C OTpaHUYCHHBIMH BO3MOKHOCTAMUA
300POBbA OOJIBIIIOE 3HAYCHHE HMEET UHIAUBHUYyAJIbHAA y‘IeGHaﬂ pa60Ta (KOHCYJ'IBTaI_II/II/I) —
AOIIOJIHUTECIIBHOC Pa3bsICHCHUC y‘-IC6HOFO Marepuaia.
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I/IH,Z[I/IBI/I[[yaJIBHbIC KOHchIbTaL[I/II/I 110 HpenMeTy SABJIAKOTCA BaXHBIM q)aKTOPOM,
CHOCO6CTByIOIJ_II/IMI/I I/IHI[I/IBI/II[yaJII/I3aI_II/II/I OGy‘-ICHI/ISI nu yCTaHOBJIeHI/IIO BOCIIUTATCJIBHOI'O
KOHTAKTa MG)KI[y Hpenoz[aBaTeneM n O6y‘-IaIOH_[I/IMC$I HWHBAJINIOM WX JIULIOM C OI‘paHI/I‘-IeHHLIMI/I
BO3MOXHOCTAMU 3I[0pOBLSI.

8. Hepeqeﬂb I/IH(])OpMaIII/IOHHLIX TeXHOHOFHﬁ, HCII0JIB3YEMBIX IPHU OCYIIECTBJICHUN
00pa3oBaTe/ILHOIO NMpolecca o JMCUMILUINHE (MOAYJ110) (IPH HE0OX0AMMOCTH)
* IlepeyeHb HE0OX0AMMOI0 NPOrPAMMHOIO O0ecneYeHusl.
B IMponecce 0CBOCHUA AUCHUIIIIMHBI UCITIOJIB3YCTCA CIICAYIOIICC ITPOrpaMMHOC
obecnieuenue: MicrosoftWindows 8, 10,Microsoft Office  Professional Plus

* CoBpemeHHbIe TpodeccHoHATbHbIE 0a3bI JaHHBIX U HH(OPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI:

OO6yyaromumMces 10JIeH ObITh 00€CIiedeH JOCTYN K COBPEMEHHBIM MPO(ecCHoHaTbHBIM
0a3aM JaHHBIX, MPO(ECCHOHANTBHBIM CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM:

DnexktpoHHO-O0ubnoreunas cucrema (9bC) BOOK.ru,

OnexTpoHHas 6ubnuoreyHas cuctema "YHuBepcurerckas 6ubdiaroreka ONLINE",

DnekTpoHHas oubnuoreyHas cuctema "fOpaitt",

CnpaBouHo-nipaBoBas cuctema «KoncynbsranT ITnroc»

(http://www.consultant.ru), DnekTpoHHast OMOIMOTEUHAS CHCTEMA

eLIBRARY.RU (http://www.elibrary.ru).

9. MarepuajbHO-TeXHHYeCKas1 0a3a, He0OX0AUMAasl VISl OCYLIECTBJIEHHUS
00pa30BaTeJLHOIO MPOLECCa MO JUCHUILIMHE (MOLYJII0)

MarepranpHO-TEXHHYECKOE 00ecIeYeHre JUCITUIUINHEI (MOLYIIA) U
Ne Bun pabot p AMCIL (Mo1ynst)

OCHAIICHHOCTh
1. | JlekunonHsie VYdeOHast ayIuTOpHs TS TPOBEACHUS 3aHITUH JIGKITMOHHOTO THITA
3aHATHSA 4039 , xopm. JI (ynuia CtaBponoibckasi, 149), ocHaieHHas

yaeOHOI MeOeIbio, TPEe3eHTAMOHHOM TeXHUKOH (TTpoekTop Epson
EB-4651) u cooTBeTcTBYyIOIMM mporpaMMHbIM obecriedeHuem (I10)
JUTs1 0ECIIPOBOIHOM KOMMYHHKAIIUHU C MIPOEKTOPOM (TIOCTABIIIEMOE B
komiutekte) Epson Projection.
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JlaGopatopHbie
3aHATUA

VYueOnas tabopatopus o xumuu — ayn. 439, xop. C (ynuia
CraBpononbckas, 149), ocHalieHHas KOMIUIEKTHBIM J1a0OpaTOPHBIM
000pyI0BaHUEM:

Hlkap BorTspkHOM mHB.  Nel30051300277, mkad  BBITSDKHOU
nepeBsiHHbI  wHB  No 130051316345, pH-merp leki wHB. Ne
000001316190, Becer nadoparopasie ACOMIJW unB.
Nel130051316251, xonommnpuuk "Hupesut" maB. Nel30081315415,
mkad cymuiasHblA [1IC-80-01 CITY umaB. Ne000001316190, mamrku
anekrpudeckue uHB. Ne000001316190, Habopbl XUMHUUYECKOI MOCYIbI
U PEaKTHBOB.

VYyeOnas naboparopus no xumuu — aya. 430, kopmn. C (ynuua
CraBpomnonbckas, 149), ocHalieHHas KOMIUIEKTHBIM J1a00paTOPHBIM
000pyI0BaHUEM:

[kad BuITsAKHON NepeBsHHbIN HHB Ne 130051316346, pH-metp leki
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uHB. Ne 000001316190, pH-meTp Dkcnept-001-1, 6a30BbIi UHB.
Ne140051316164, Becbr nadopatopusie Leki B6001 unsB.
Ne000001316190, mka¢ cymmnsnsrii ILIC-80-01 CITY uns.
Ne000001316190, muutku snekrpuueckue uaB. Ne000001316190,
Ha0OPbI XMMUYECKON TOCY/BI M PEAKTHBOB.

3. | I'pynmoBsie Aynutopus 205H.
(MHIMBUTyaIbH
bI€)
KOHCYJIbTaIliH

4, Texymmit VYuebnas nadoparopus o xumun — ayn. 439, xopm. C (ynuna
KOHTPOJTb, Craspononbckas, 149), ocHamennas yueOHOH MeOelbio
MIPOMEKYTOYHA
S aTTECTAIHS

S. CamocrosarensH |Ayautopus 213a, 218a
ast pabora
['pynnoBble (MHAMBUAYyalbHBIE) KOHCydbTamMu (431c) , TeKymMid KOHTpPOJIb U

IMPOMEKYTOYHAA arTecTaluus NPpOBOAATCA B ayAUTOPUAX B COOTBETCTBUU C PACIIMCAHUCM.
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