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ABTOpP—COCTABHUTEIb:
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COJEP)KAHUE

1. IlepedeHp MiIaHUPYEMBIX PE3yJIbTaTOB OOYYEHUS MO TUCHUIUIMHE, COOTHECEHHBIX C
MJIaHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS 00Pa30BaTEIHLHOM MPOrpaMMBbl

2. O0beM AUCHIUIIINHBI B 3a4€THBIX SIUHUIIAX C YKA3aHHEM KOJIMYECTBA aKaJIEMHUYECKUX
WIM aCTPOHOMHMYECKUX YacOB, BBIJICJICHHBIX HAa KOHTAKTHYIO PabOTy OoO0ydaromuxcs c
npernogaBarenieM (MO BUAAM YYEOHBIX 3aHATHI) W HA CaAMOCTOSTEIBHYIO padoTy
00y4aroIUXCcsl © MECTO TUCIUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

3. CopepkaHue AMCUMILIUHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pasfenaMm) C yKa3aHHEeM
OTBEJCHHOTO Ha HUX KOJIMYECTBA aKaJIEMUUECKUX WM ACTPOHOMHYECKUX YacCOB U BHUJIOB
yueOHBIX 3aHATUHN U CTPYKTYpPa JUCIUILINHBI

4. Marepuaiibl TEKYIIEro KOHTPOJIA YCIIeBAeMOCTH OOydaromuxcss U (OHJ OLIEHOYHBIX
CPEACTB MPOMEKYTOUYHOM aTTECTALMU 10 AUCUUTUIMHE

5. Meroandeckue ykazanust 11 00y4aronIuXxcsi 0 OCBOCHHUIO JUCIUTIIIUHBI

6. OcHOBHas W JONOJHUTENbHAS ydeOHas JUTepaTypa, HEoOXOIuMas JUIsi OCBOCHHS
TUCIUILIMHBI, pecypchl WH(OPMAalMOHHO-TEIEKOMMYHUKaMOHHONW cetu "HHTepHer",
BKJTI0Yas NIepeveHb y4eOHO-METOAMYECKOTO O0ECTICYCHHUS ISl CaMOCTOSTEIbHON paboThI
00y4aromuxcs Mo AUCHUTIINHE

7. MarepuanbHO-TeXHUYeCKas 0a3a, HH()OPMAIIMOHHBIE TEXHOJIOTUH, UCTIOIb3yeMbIe TTPH
OCYIIECTBIICHUU 00pa30BaTEeILHOTO Ipollecca IO JUCIHUIUIMHE, BKIIOYas IMepeueHb
IpOrpaMMHOTO  obOecriedeHusi W HMHQOPMAIMOHHBIX CIPABOYHBIX cHUCTeM  (TIpH
HEOOXOINMOCTH



1. IlepeyeHb mNIAHHpPYEMBIX Ppe3yJbTATOB OOy4YeHHsI 10 JHCHUILIHHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

1.1. Incuunauna b1.5.19 «Xumusi 1 MmaTepuajioBeieHue» o0ecreynBaeT OBJIajeHne
cJeaymolleil KoMneTeHI el ¢ yueToM 3Tana:

Kon HaumenoBanue Kox srama HaumenoBanue 3Tama
KOMIIETEHIINH KOMITIETEHIINH OCBOEHUS OCBOEHUSI KOMIIETEHIINH
KOMITETCHITHH
OIIK-7 Cnoco6HOCTh MPUMEHSATH OIIK-7.1 CrnocoOHOCTh TIPUMEHSATH
3HAHUS MATeMAaTUKH, PU3UKH 3HAHUS MaTEMAaTHKH,
U €CTECTBO3HAHUS, XUMHUU H buzuku u
MaTepUAJIOBEICHUS, TECOPHH €CTECTBO3HAHUS, XUMHH U
yIpaBIeHUS u MaTepuaIoBeICHus,
UH(OPMAIMOHHBIE TEOpUU  YIPABICHUS U
TEXHOJIOTUH B nH(OPMaLMOHHBIE
WHHOBAIIMOHHOM TEXHOJIOTUHU B
JESITEIIbHOCTH npodeccnoHanbHOM
TSI TeIbHOCTH

1.2. B pe3yabraTte OCBOGHHS [AUCUMIUIMHBI Yy CTYAE€HTOB [JOJKHbI ObITh

copmupoBaHbI:

Koz srama
OCBOEHHUA
KOMIICTCHIITNNU

Pe3ynbTarsl 00yueHus

OIIK-7.1

HAa YPOBHE 3HAHMM:

OCHOB XMMHMHM U TIOHUMaHUs €€ B3aUMOCBSI3U C  JIPYTHUMH
€CTECTBEHHOHAaYYHBIMU JUCHUIIIIMHAMU;

3aKOHOMEPHOCTEN MTPOTEKAHUS XUMUYECKUX PEAKIUI;

OCHOBHBIX 3aKOHOB M TEOPETUYECKUX MTOJIO)KEHUH XUMHH;

OCHOB TEOPUH CTPOCHUS HEOPTraHMYECKUX BEIIECTB, TEOPUU XUMUYECKOU
CBSI3M, TUIIOB XUMUYECKUX CBA3EH;

CTPOEHUS KOMILJIEKCHBIX COCIMHEHUIN U UX CBOWCTB;

OCHOBHBIX CBOMCTB XUMHUYECKHX IEMEHTOB U UX COEIUHEHMIA;

OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIUHEHUN U UX HOMEHKJIATYpPHI,
OCHOBHBIX PHEPIe€THUECKUX XapaKTEPUCTUK XMMHUECKHUX IIPOLIECCOB;
PacTBOPOB U MPOLIECCOB, MPOTEKAIOIINX B BOJAHBIX PAaCTBOPAXx;
OMOJIOTUYECKON pOJM SJIEMEHTOB M UX COEAMHEHHH, a Takke uX
MIPUMEHEHUSI B METUIIMHE U (hapMmaruu

HAa YPOBHE YMEHHUIi:

OOBSACHATH OCHOBHBIE HA0JII0/1aeMble TPUPOIHBIE U TEXHOTCHHbIE SIBJICHUS
1 3G HEKTHI ¢ UCIIONIb30BaHNEM (YH/IaMEHTAIBHBIX XUMHUYECKUX TTOHSITUH;
MPUMEHSTh MPAKTUYECKHE HABBIKM TEXHUKU O€30MacHOCTH B padoTe C
TOKCUYHBIMU BEIIECTBAMHU C YYETOM DKOJIOTUH OKPYXKAIOIIEH Cpeibl;
paborath ¢ mpuOOpaMu U OOOpPYAOBAHHUEM COBPEMEHHON XUMHUYECKON
nabopaTopur, OPHUEHTHPOBATHCS B BHIOOPE XHMMHUYECKHX METOJOB
aHaIn3a;

paccUMThIBaTh OCHOBHBIE TEPMOAMHAMUYECKHE (YHKIMH COCTOSHUS
CUCTEMBI, TETJIOBbIE 2PPEKThl XUMUYECKUX MTPOLIECCOB;

BBIYUCIISITh KOHCTAHTHl PABHOBECHS W PABHOBECHBIE KOHIEHTpAIUU
MIPOJYKTOB PEAKLIMK M HCXOJHBIX BEUIECTB;




COCTaBIISITh JJCKTPOHHBIC KOH(PUTYpALUA aTOMOB, MOHOB, 3JEKTPOHHO-
rpadudeckue GOpMYITBl aTOMOB U MOJIEKYJI, OTIPEACISITh TUII XUMHUYECKOU
CBSI3H,

MIPOTHO3UPOBATh PEAKIIMOHHYIO CIIOCOOHOCTh XUMUYECKUX COCAMHECHUH U
uX (U3NYECKUE CBOWCTBA B 3aBHCHUMOCTH OT TIOJIOKCHHUS B
[epuonnveckoit cucTeMe XMMUYECKHX 3JICMEHTOB;

TEOPETUIECKH 00OCHOBBIBATH XUMUYECKHE OCHOBBI (hapMaKOJIOTHIECKOTO
3¢ dexTa 1 TOKCHIHOCTH

HA YPOBHE HABBIKOB:

MPAKTUYECKOTO TMPHUMEHEHHSI 3aKOHOB XHMHHU Ha COBPEMEHHOM JTarie
pPa3BHUTHS XUMHUH

2. O0beM [QUCHMIUIMHBI B 3a4eTHBIX €IMHUIAX ¢ YKa3aHMeM KOJHYeCcTBa
aKajeMMYeCKUX WJIM AaCTPOHOMHYECKHUX YaCOB, BbIJeJE€HHBIX HA KOHTAKTHYIO padoTy
o0yyawIuxcs ¢ npemnoaasareneM (0 BUAAM Y4eOHBIX 3aHSATHI) U HA CAMOCTOSITEIbHYIO
padoTy 00y4arImMXCA U MeCTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

O0BbeM THCHUILINHBI

. O0beM TUCHHUILJIMHBI, Yac.
Bua yuyeOHBIX 3aHATHI
Bcero Cemectp
U camMocTosiTeJibHas padoTa 3
Ounasn ghopma odyuenusn
KonTakTHas pa6oTa 00y4aromuxcs ¢ 48 48
npenoaaBaTesieM, B TOM YHCJe:
neximonHoro tuna (JI) 16 16
nabopaTopHble paboThI (MpakTHKYMBI) (JIP) 16 16
npakTudeckoro (cemuHapckoro) tuna (I113) 16 16
CamocrosTesibHas padora odyuyaomuxcs (CP) 60 60
IIpomexkyTOouHas aTTecTALUSA dopma 3auem 3auem
Jac.

OO61mas Tpya10eMKOCTh (4ac. / 3.e.) 108/3 108/3

Mecto qucuuninnsl B ctpykrype OII BO

JucuuruinHa b1.6.19 «XumMus n matepuanoBeeHHE» U3y4yaeTcs B 3 ceMecTpe 10 OYHOM
dbopme oOyueHus, 001as TpyAOEMKOCTh JUCIUIIIIMHBI — 3 3a4eTHbIe euHuIbl, 108 yacos.

JucuuruinHa peanusyercs nocie usydenus aucuumiud: b1.6.04 «MupopmanonHsie
texnojorun», bl1.5.16 «®wusuka um ecrecrBo3Hanue», bl.b.21 «MaremaTuueckuii aHain3y,
b1.b.22 «JIuneitHas anrebpa U aHAIUTHYECKAsi TE€OMETPUS» U SIBJISETCSI OCHOBOM JJISl U3Y4EHUS
quciumuinH: - b1.B.07  «YmnpaBiaeHue pucKaMH —TOPEANPUHUMATENBCKOW  JIEATEIbHOCTH,
b1.B./1B.04.01 «MHAMKATOPHI TEXHOJIOTUYECKOTO PA3BUTHUS OTPACIIE IKOHOMUKH.

dopMa MPOMEKYTOUHON aTTECTALUN — 3a4eT.

3. Copepxanve IMCHUIUVIMHBI, CTPYKTYPUPOBaHHOe MO TemaMm (pa3gejnam) ¢
YKa3aHHEM OTBeJeHHOIr0 Ha HMX KOJMYeCTBA aKaJeMHYECKHX 4YacOB M BHI0B Y4eOHBIX
3aHATHH M CTPYKTYPA AU CHHUILIHHBI



CTpyKTypa AMCUMIIMHBI

Ne /i

O0beM TUCHUILIMHBI, Yac.

KonTakTHas pa6ora
odyualommuxcsi ¢

Bcero npenojaaBartejeM 1o

BH/JaM Y4eOHbIX 3aHITHUIl

HaumeHnoBaHue TeM

J [ ap | m3 | KCP

CP

®opma
TeKyLIero
KOHTPOJIst
ycneBaeMocTH
MPOMeKYTOUYHOI
arrecraugumu®*

QOunas popma 0dyuenus

Tema 1

XUMUYECKUH MHP. ATOMBI,
MOJIEKYJIbI, HOHBL. Teopus
CTPOCHUS XuMuyeckux | 14 2 6 2
COCIMHEHUM, BEIICCTB U
MaTepuaoB Ha UX OCHOBE

0,1

Tema 2

OCHOBBI XUMHUYECKOU
TEPMOJIMHAMUKH,
xuMu4yeckoro W (Qaszosoro | 18 2 6 2
paBHOBECHSI. ®da3oBbIc
JMarpamMmbl

Tema 3

OcobenHocTu
MeTaJJIMYeCKON CBSI3U.
KoHcTpykuimonHbie
MaTepUaJIbI.
Nutepmeramyeckue
COCIUHCHMS, CILIABLI,
ANEKTPOXUMUYECKHE
MaTepUaJIbL:
MOJIYITPOBOJIHUKH,
MIPOBOJIHUKH,
CBEPXIIPOBOIHUKHU.
Kepamuka

12 2 2

Tema 4

HucnepcHpie CHCTEMBI.
KosmuratusHabIE CBOMCTBaA
pactBopoB. Komnouner u
KOJIJIOUJHBIE PACTBOPBI

12 2 2

Tema 5

OCOOEGHHOCTH XMMHUYECKOTO
CTpoeHusT W Kiaccuduramus | 16 2 4 2
OpPraHUYeCKHUX COCTMHCHHI

Tema 6

BricokomorekysipHbIe
COETUHEHMUSI.
HanmonekynsapHas
CTPYKTypa MOJTIMEPHBIX
MaTepuajoB M uX ¢usuko- | 12 2 2
MEXaHUYECKHE CBOICTBA.
CaoiictBa pactBopoB BMC.
XapakTeprucTUKa MaTepuaoB
Ha ocHoBe BMC

Tema 7

Xumudaeckas
uAcHTUQHUKAIUS W aHAIH3
BEIICCTBA. 12 2 2
HNHCTpyMEeHTAbHBIE METOJIbI
aHajam3a

0,1

Tema &

Onruueckue METObI 12 2 2




anamu3a. PedpaxrTomerpus.
V®-, Bugumasgs- , HK-
cnekTpodoToOMeTpHst

IIpoMexyTo4Has arTecTanus 3a

Bcero: | 108 16 16 | 16 60

Ilpumeuanue:
* — ghopmel mexyuge2o konmpos yenesaemocmu: onpoc (0), ooxnao (), mecmuposanue (T);
** - dhopma npomesrcymounoi ammecmayuu: 3avem (3a).

Coz[epmalme AUCHHUIIIMHBI

Tema 1. Xumnueckuii MUpP. ATOMBI, MOJIEKYJIbI, HOHBbI. Teopusi cTPOeHHSI XHUMHYECKUX
COCJMHEeHHI1, BelIeCTB 1 MaTePHAJIOB Ha HX OCHOBE

ATOMBI, MOJIEKYJIbI, HOHBL. [lOHATHS aToma, MoJieKyJibl, HOHA. llepuoanyeckuil 3aKOH
J.1. MenzeneeBa u NepuonyYECcKasi CUCTEMA JIEMEHTOB.

Xumuueckass CBsA3b. KBAaHTOBO-MEXaHWYECKHME IIPEACTABICHHS O BO3MOXKHOCTH
BO3HHUKHOBEHUSI XMMHUYECKOH CBSI3U MEXy aTOMaMH. XapaKTEPUCTUKH XUMUYECKON CBA3H.

Me:XMOJIeKyIsIpHOE B3aUMOJEHCTBUE YaCTUL[ B ra3000pa3HOM, KHJIKOM U TBEPAOM
coctossHuu. OCHOBHBIE TOJ0XKEHUs MeToJa BajleHTHbIX cBszel (BC). ['mOpuausanus aTOMHBIX
opb6uTainei. [lonspHble 1 HenoJsipHbIE MOJIEKYIIbI. VIOHHAs CBS3b.

Knaccugukanus KpucTaJuIMyecKuX BEIIECTB 110 TUITY XMMUYECKOH CBSI3H.

Tema 2. OcHOBbI XUMH4YECKOH TePMOAMHAMHKHM, XUMHYECKOIr0 M (pa30BOro paBHOBecHS.
®Da3oBble AMATPAMMBI

OcHoBHble TOHATHUS (cucTema, (a3a, TEpMOJAMHAMUYECKHE NapaMeTpbl, (QYHKIUU
COCTOSIHUSI, CAMOIIPOU3BOJIbHBIE MTPOLIECCHI).

TennoBsie 3¢ HEKTH FK30TEPMUUECKUX U SHIOTEPMUUECKHUX peakiuil. 3akoH ['ecca u ero
cieactBus. Pacder TernoBeiX 3()(EKTOB peakuuu Mo CTaHJApTHBIM TEIUIOTaM OOpa30BaHUS U
CropaHus.

OHTpONUs U TEPMOJANHAMUYECKAs! BEPOSTHOCTb CUCTEMBI.

DHTpoOIUsl KaKk Mepa HEYyNOpsI0YEHHOCTH B cCUCTeMe. YciloBUs ()a30BOTO paBHOBECHS.
[TpaBuna ¢a3. da3oBble AUArpaMMBbl A OAHO U JBYXKOMIIOHEHTHBIX CUCTEM.

Tema 3. OcolGenHocTH MeTa/uIMYeckoi cBA3H. KOHCTpYKIMOHHBIE MaTepHAaJIbI.
HNurepmeraiinyeckue  COCAUHEHHMs, CILIABbl, JJEKTPOXMMHYECKHE  MAaTepHAaJIbl:
MOJIYIPOBOAHUKH, IPOBOJHUKH, CBepXNpoBOAHUKHU. Kepamuka

KoHcTpyKIIMOHHBIE MaTepuasbl- MaTepUaibl, IMPEIHA3HAUYEHHBIE JUISI TEXHUYECKUX
KOHCTPYKIMH, TOJBEPrarolIMXcsi MEXaHWYECKHMM Harpys3kaM. JleleHne maTepualioB IO HX
MarHUTHBIM, JJIEKTPUYECKHM, HM3HOCOCTOMKMM U  JIpyruM cBoiictBaM. OcobeHHocTH
METAJUIMYECKUX MAaTepHalIOB. JluarpaMmel COCTOSHMS CHUCTEM METaJUI-HEMETAl, MeETall-
Meraul. [IoHATHA: LEeMeHTauus, a30TUPOBAHME, YZACJIbHAs IIPOYHOCTb, IPEAEN IPOYHOCTH.
[Tonukpucrannuueckue Matepuainbl. KoHCTpyKIIMoHHas U pyHKUIMOHANIbHAS KepamuKa. Jlenenue
MaTepHaJIOB I10 MIEKTPUUECKUM CBOMCTBAM: TUIJIEKTPUKH, IIOIYIIPOBOAHUKHU, IIPOBOIHUKH.
Tema 4. Jucnepcubie cucrembl. KosmmratupHbie cBoiicTBa pactBopoB. Kosiouabl u
KOJUIOM/IHBIE PACTBOPHI

XHWMHYECKUE CUCTEMBI: PACTBOPBI, JUCIIEPCHBIE CUCTEMBI.

OOmiast xapakTepuCTHKa IMCIEPCHBIX CHUCTEM M MX Kiaccudukauus. MneanbHbele u
peanbHble pacTBOpbl. CrocoObl BBIPaXKEHUs KOJIMYECTBEHHOI'O COCTaBa PacTBOPOB. PacTBOpbI
KaK MHOTOKOMIIOHEHTHBIE CUCTEMBI.

Bomopoansrii mokazarens (pH).

Ponp TepMOAMHAMUKY TOBEPXHOCTHOTO CJIOS JUIsl T€TEPOTrE€HHBIX PaCTBOPOB.




3akon Payna. Jlmarpamma coctosHusi ayisi pactBopoB. CienctBus 3akoHOB Payis.
OcmoTtuueckoe aBieHHE. 30JIM, CYCIIEH3HMM, IeHbl, nacTbl. CTpoeHue mMuuemisl. OnTudeckue
CBOMCTBA B JIUCIIEPCHBIX cucTeMax. [loBepxHOCTHBIC siBieHUS U agcopomus. Komwmonansie [TAB.
Tema 5. Oco0eHHOCTH XMMHYECKOr0 CTPOCHHSI M KJIACCH(PMKALMA OPraHMYecKHX
coeIuHEeHu

XVMMHYECKOE CTPOCHHUE OPraHMYECKUX COEAMHEHUH KakK MPUPOAA U IOCIEI0BATEIbHOCTD
cBs3eil atToMoB B Mosiekyne (A.M. byrtaepoB). CTpyKTypHbIE TOHSTHS: YIJIEPOIHBIA CKEJET,
panukan, GpyHKIHOHATIbHAA rpymma. M3omepusi.

OcHOBBI KJIaCCU(PMKAIIUU OPraHUYECKUX COCIMHEHUN IO YIJIEPOJHOMY CKEIeTy H
(YHKIMOHATIBHBIM TpyNIaM. ['OMOJIOTHS M TOMOJIOTUYECKHE PsAIbl B OPraHUYECKOW XHMMUHU.
[Tpunimne! cucremarndyeckoi HomeHkiatypsl MFOITAK.

[IpenenbHbIE YTIEBOJOPOIBI.

Henpenenbnbie yraeBogopoasl

Knaccupukanus  HenmpeaenbHbIX — YIJIEBOAOPOJAOB  (3TUJICHOBBIE,  ALIETUIICHOBBIE,
nueHoBble). OcOOEHHOCTH CTPOEHUS U PeaKlMOHHAs CIOCOOHOCTh. Peakuuu 3neKTpopuibHOro
npucoenuHenus. [IpaBmiio  MapkoBHMKOBAa.  ApoMarhyeckue —yriieBojgopozsl. Peaknuum
MOJIMMEPU3ALUU.

Tema 6. BoicokoMouieKyIsipHble coefuHeHusi. HagMolieky/isipHasi CTPYKTypa NMOJIMMeEPHBIX
MaTrepuasioB W HuX (usnko-mexanuveckue cpoicrBa. CpoiictBa pacrtBopoB BMC.
XapakTepucTHKa MaTepuaJioB Ha ocHoBe BMC

Knaccudpukanus BMC. ®@usnyeckoe coctosaue BMC. PactBopet BMC kak ucTtuHHBIE,
TEPMOJIMHAMHYECKH YCTOWYMBBIE cucTeMbl. TepmoamHamuka pactBoperns BMC. HaOyxanue
BMC. Ponb npouecca HabyxaHus mpu 00paboTKe MOJIMMEPHBIX MaTEPHAIIOB.

BsiskocTh  cBOOOAHOAMCIIEPCHBIX cUCTEM. IIpUYMHBI HEHBIOTOHOBCKOTO TEUYEHUS
KOJUIOMJIHBIX CUCTEM U pacTBopoB BMC.

VYpaBuenue [lyaszeins u ero npuMeHeHue U1l KaWUISIPHOW BUCKO3UMETPHH.

VYpaBHenue OiiHIITEHA. Peosiornueckne KpuBbIe U CTPYKTYPUPOBAHHBIX KUIAKOCTEH.

MexaHnyeckre CBOMCTBA IOJMMEPOB M MaTrepualoB Ha HX ocHoBe. [lommmepHbie
MaTepHualbl, LIMPOKO MPUMEHSIEMbIE B PA3JIMUYHBIX MPOMBIIIIEHHBIX KOHCTPYKIMIX U HAPOJHOM
XO3SIICTBE.

Tema 7. Xumunuyeckass HIeHTH(PUKALMSA U aHAJIU3 BewlecTBa. MHCTpyMeHTAJIbHBIE METOAbI
aHaJIM3a

OcHOBHbIE TIOHATHS U OMNpeAeNeHUus B OO0JAacTH WHCTPYMEHTAJIbHBIX METOJIOB
UCCIIEIOBAHMS: XUMHUYECKas WACHTU(UKAIMS, aHAIUTUYECKUN CUTHAN, (PU3UKO-XMUMHUYECKUUN
aHaJIu3.

Omnpenenenue BemecTB Mo (U3MUECKUM CBOMCTBaM (3JIEKTPONPOBOJAHOCTD, MIOTHOCTb,
BSI3KOCTb, ITOKa3aTelb MPEIOMIICHHS U J1p.). IHTEHCUBHOCTD (PU3NYECKHX CBOMCTB.

AHanuTHyYecKue XUMHUYECKHe peakiuuu. AHanuTuueckud s3¢dext. TpeOoBaHus K
AHAJTUTUYECKUM peakuusiM. OU3NKO-XUMUYECKHE METO/Ibl UCCIIEI0OBAHMS.

Knaccudukanys MHCTpyMEHTaIbHBIX METOOB, UX UCIOJb30BaHUE B MPUKIIAJIHBIX BUAAX
XUMHUYECKOTo aHanu3a. MHCTpyMeHTanbHOE TUTPOBAHUE.

Ananmutuyeckue npubopsl. UyBCTBUTEIBHOCTH, TOUHOCTD, pa3pemniaronias criocoOOHOCTD,
BO3MO>KHOCTh aBTOMAaTH3aLlUU.

MeTtponoruueckue acnekThl (PU3MKO-XMMHUYECKOTO aHaiu3a. AHalM3 Kak OCHOBHOE
CPEZICTBO OINpE/EICHNs] COOTBETCTBHS BEILECTB U MAaTEPUAIIOB MOTPEOUTENLCKUM TPEOOBAHHSIM.
HopMmupoanue xapaktepucTuk BemecTB u cucrema ctanaaptuzanuu (I'OCT, CTII, TV).

MaremaTtnueckas 00paboTka pe3yabTaTOB dSKCIEpUMEHTa. Bocmpou3BOANMOCTS,
MPaBUILHOCTH, OMUOKH (CIy4aifHbIe, CHCTeMaTHUeCKue, Tpyobie mpomaxwu). Pe3ynbrar ananmsa,
YPOBEHb BEPOSITHOCTH (HAAEKHOCTH), NOBEpUTEIbHBIA wHHTepBal. IIpobGa, orbGop mpoOHI,
npeAcTaBUTENbHOCTh. KommbioTepHoe oOecrieuenue. npumenenne [IDOBM nmns oOpabGotku
pE3yJIbTaTOB U3MEPEHNUH, paciyeT NapaMeTPOB, XapaKTEPU3YIOIIHUX UX JOCTOBEPHOCTD.



Tema 8. Omnruyeckue Meroabl aHaau3a. Pedpakromerpusi. Y®-, Buaumasi-, HK-
crneKTpodoToMeTpusi

XapakTepuctuka Merona peppakromerpun. [lokazarens npenomieHusi. XapakTepucTHKa
JUHUM coekTpa U 0003HayeHWsl Iokazarened npenomieHus. PopMyibl pacyeTa BIMSHUS
TEMIIepaTypbl Ha IOKa3areiab IpenomieHusd. [Ipenomistonine cBoiicTBa BELIECTBA, MOJSpHas
pedpakmus, ypapaenue Jlopentmna-Jlopenia. Pacuersl MonsipHON pedpakiuu ¢ UCTIOTb30BAHUEM
ATOMHBIX pedpakluil 3JJeMEHTOB U MHKPEMEHTOB KPAaTHBIX CBsi3el. BO3MOXHOCTD omnpeneneHus
MOJISIPHOM  pepakuuy C HCHOJB30BAHMEM TIOKa3aTeNls MPEJOMIIEHHS U IUIOTHOCTH
UACHTU(PUIIUPYEMOTO BEIIECTBA.

Pedppakromerpsl. [lpunnun neiictBus. [loBepka mnpubopa. PedpaxTomerpuueckoe
u3MepeHue. TepMoCTaTUpOBAaHKME AHAIU3UPYEMBIX cpell, M3mepeHnss B MOHOXpOMAaTHYECKOM
CBETE.

Omnpenenenre KOHIEHTPAIMU BEIIECTB B PACTBOPE METOIOM KalUOPOBOYHOTO Trpaduka,
no TabiuIaM IoKaszaTeliell NpeloMIIeHUs, pepaKTOMETPUIECKOTO (GakTopa W HAXOMXKICHUS
YpaBHEHUS PETPECCUM.

Pedpakromerpuueckuii MeTOJN, YyBCTBHTEIBHOCTb, TOYHOCTH, 00JACTh NPUMEHEHUS,
JIOCTOUHCTBA U HEJIOCTATKH.

OcHOBHOHN 3akoOH cBeTonorjaomeHus. CHeKTpsl MOMIOMIEHUSI U UX IPOUCXOXKACHUE.
BpalllaTeNbHble, KoJebaTeabHble, DSJIEKTPOHHBIE CHEKTPbl. VIHTEHCHBHOCTH MOTJIOLICHUSI.
KauectBeHHBII ¥ KOJWYECTBEHHBIM  aHANU3  BEIIECTB  METOJOM  a0COpOLMOHHOMN
crekTpodoToMeTpuu.

4. Martepuajbl TeKyllero KOHTPOJISI YCIeBaeMOCTH oOydawoumuxcsi H  (OoHA
OLICHOYHBIX CPeACTB POMEKYTOYHOM aTTecTaluu JUCHHUIINHE

4.1. ®opMbl U MeTOAbl TEKYWIEr0 KOHTPOJISA YCIEeBA€MOCTH O0y4YalOLUXCA M
NPOMEKYTOYHOM aTTecTAlMHU

4.1.1. B xoze peaqu3anvu JAUCHUIVIMHBI HCHOJB3YHOTCH CJeAYIOIIAEe MeTOAbI
TeKYIIEero KOHTPOJIs yCIeBaeMOCTH 00YYAOIIHUXCH:

— IIpH TPOBCACHUN 3aHSTHU JICKOUOHHOT'O TUIIA:
OT1poC;

— IIpY IPOBEJICHUH 3aHITHI CEMUHAPCKOTO TUMA!
JIOKJIaf;

- IIPU KOHTPOJIE PE3yIbTATOB CAMOCTOATENBHOIN pabOTHI CTYIEHTOB:
TECTUPOBAHUE.

4.1.2. 3a4yer nmpoBoaurca B (popMe NMUCLMEHHOIO OTBETa Ha BONPOCHI OmMieTa M
PCUHICHHEM AHAJIUTUYICCKHUX 3a1aY.

4.2. MaTtepuaJjbl TeKylIero KOHTPOJIsl yCIeBAeMOCTH 00y4al0IUXCH

Tunosbie Bonpockl K onpocy no teme 1
1. Kaxkoil BuJ XMMHUECKOHN CBS3M Ha3bIBA€TCsS KOBAJEHTHOM (IOJSPHON U HENOJIAPHOW) U
HWOHHBIN? MeXly aTOMaM# KaKHX 3JIEMEHTOB OHU 00pa3yroTcs?
Kakue 31eKTpoHbl y4acTBYIOT B 00pa30BaHUM XUMHUYECKHX CBSI3€H?
Kakas cBsi3b Ha3bpIBa€TCSl BOJOPOIHOM?
Kak oOpasyercst KOBaJeHTHAas CBsI3b 110 JTOHOPHO-AKIIETITOPHOMY MEXaHU3MY?
UTto mpeAcTaBiIsieT TOHOP U aKIENTOp I 00pa30BaHUS XUMUYECKOMN CBS3H?
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6. Yro Takoe ruOpuan3anus aToMHbIX opouTtaneii? Kakue tunel rubpuan3zanuu Bel 3Haere?

7. KakoBa mnpupona cuil B3aUMOJECUCTBUS MEXIy dYacTUlaMu B kpuctaimax HBr,
CH3COOH, Na u NaCl?

8. OObsAcHUTE MOYEMy anMa3 HMMEET MCKIIOYMTEIbHO BBICOKYIO TBEPJOCTh, a TpaduT
JIOCTaTOYHO MSATKOE BEIIECTBO.

TunosBble TeMbI I0KJIa10B 110 TeMme 1:

1. MexMONeKyIsIpHOe B3aUMOJCUCTBHE YACTHI[ B Ta3000pa3HOM, JKHUIKOM U TBEPAOM
COCTOSIHHUH.

OCHOBHBIE TIOJIOKEHHS METO/1a BaJIeHTHBIX cBsizeit (BC).

['uOpuau3anmsi aTOMHBIX OpOHTAIICH.

[TonstpHbIE U HEMOJIIPHBIE MOJICKYJIBI.

Honnas cBs3b.

Krnaccudukanus KpuCTaITMISCKUX BEIIECTB 10 THITY XUMUYECKOU CBSI3H.

oM wN

TunoBble BONPOCHI K ONPOCY MO Teme 2:

1. KakoBa cBsI3b MeXIy TemaoBbiM 3ddekrom peakimun Qp W M3MeHeHHEM SHTambiuu AH?
3aBHCAT JIK TETJIOBOH A((PEKT peakiiuu OT MyTH PeaKuu?

2. Cdopmynupyiite 3akoH [ecca. Ilpu kakux ycrnoBusix copaBeqiuB 3akoH [ecca? Yto
Ha3BIBACTCS TEIIOBBIM (P (HEKTOM peakiuu?

3. Kak paccuutath TemnoBoi 3¢ (eKT peakiuu, Noiab3ysach BEIMUMHAMU CTaHIAPTHBIX TEILIOT
obpazoBanus Bemiectsa? byner nmu AH peakiun Hz + Cl; = 2HCI temioroii o6pa3oBanust
HCI?

4. Yto Ha3wIBaeTCA TEILIOTOHN cropanus? byaer mwm teroBoi 3hdexT peakmm 2C+ 0O =

2CO2 TemioToii cropanus yriaeponaa?

Kak mo Teruioram cropanus onpenenuTs TermioBor a3 dext peakunun?

6. Uro Ha3piBaeTcs CTaHAApTHBIMU ycioBusiMH? Kak M3MEHsSETCS SHTalbIHS CHUCTEMBI MPH

HIOTEPMHUYECKUX PEaAKIUIX?

Kak u3MeHsieTcst SHTaIbMIMs CUCTEMBI IIPH 9K30TEPMUUYECKUX PEAKIUIX?

Kak n3MeHsieTcst SHTaIbIHS CUCTEMBI TP UCTIAPSHHH, TIPU KPUCTAJUTH3ALNH KUIAKOCTH?

9. Kak wu3MeHsercs BeIUMYMHA DHHTPOIMU IPU  CAMONPOMU3BOJIBHBIX  IpoOLECcCax B
M30JIMPOBAHHBIX CUCTEMaX U MoYeMy?

10. Kak ompenenuts HampaBlIeHHE CaMOIIPOM3BOJIBHOTO TEYEHHUs Mpoliecca B M30JIMPOBAHHOU
CHCTEME I10 3HAYSHHSIM SHTAJIBIIMH U SHTPOIHH TIPU CTaHAAPTHBIX YCIOBUAX?

11. Kakass cuctema Ooyiee ycTOMUYMBA: C BBICOKMM WJIM HU3KHM 3Haue€HUEM H300apHO-
M30TEPMHUYECKOTO TOTEHITHaa?

12. KakoBa CBsI3b MEXIYy HTPONUHM W TEPMOAMHAMHUYECKOW BeposAsTHOCThIO? Kakas cucrema
OoJiee yCTOHYMBA - ¢ BBICOKAM HJTH HU3KHM 3HaYCHUEM SHTPOTTHN?

13. lafite  ompeneneHue  MOHATHH:  (azoBas  aumarpamma, (azoBoe  IpeBpallleHUe,
KPUCTAJUTMIECKOE TBEP/IOE BEIIECTBO, TPOMHAS TOYKA BEIIECTBA.

o

o N

TunoBblie TeCTOBbIE BONPOCHI MO TeMe 2:
1. B uewm oTinune TEPMOJAMHAMUYECKOTO OMUCAHUS COCTOSIHUSI CUCTEMBI U (ha3bl BeliecTBa’?
A. nns ommcaHusi COCTOsTHHSL (Da3bl  BeIecTBAa JOCTAaTOYHO YyKa3aTh TOJBKO
HKCTEHCHUBHBIE ITAPAMETPHI;
B. s ommcanus coctosiHus (Da3wl BemecTBa HEOOXOIMMO yKa3aTh WHTCHCHBHBIE H
BCE SKCTCHCUBHBIE MApPaAMETPHI;
C. nna  omucaHUsS COCTOSIHHMS CHCTEMBl HEOOXOIMMO yKa3aTh WHTCHCHBHBIC
napaMeTpsl U XOTs ObI OJJMH SKCTEHCUBHEIN MapameTp;
D. s ommcaHus COCTOSIHUSI CUCTEMBI HEOOXOAMMO YKa3aTh TOJIBKO IKCTEHCHBHBIC
napameTphl.
2. Kakoe cocTostHue TEpMOJIMHAMUYECKOW CUCTEMBI HAa3bIBACTCS PABHOBECHBIM?
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3.

4.

A. cocrosiHue U30JUPOBAHHON CHCTEMBI;

B. cocrostHue 3akpbITOI CUCTEMBI ITPU TOCTOSTHHOM JIaBJICHUU;

C. cocTosiHHE OTKPBITON CUCTEMBI IPU MTOCTOSSHHOM 00beMe;

D. cocrostHue, B KOTOPOE MEPEXOIUT CUCTEMA NP MOCTOSIHHBIX BHEIIHUX YCIOBUSAX,
XapakTepusyronieecss HEU3MEHHOCTBIO BO BpPEMEHH TEPMOAWHAMHYECKUX
apaMeTpoOB U OTCYTCTBHUEM B CUCTEME IIOTOKOB BEIICCTBA U TEIUIOTHI.

Bri6epute npaBuibHOE onpeesieHue CTallMOHAPHOTO COCTOSIHUS CUCTEMBI.

A. 3TO paBHOBECHOE COCTOSIHUE U30JIMPOBAHHON CUCTEMBI;

B. 3To0 cocTosiHue, mpu KOTOPOM TEPMOAMHAMHUYECKUE MEPEMEHHbIE TTOCTOSIHHBI BO
BPEMCHHU, HO B CUCTEME UMEIOTCA IIOTOKU,

C. paBHOBECHOE COCTOSTHUE 3aKPBITOI CUCTEMBI;

D. paBHOBECHOE COCTOSIHHE OTKPBITOM CHCTEMBI.

YTo B TEpMOIMHAMMKE HA3bIBAIOT TEPMOJMHAMUYECKUM MPOLECCOM?

d. HCPABHOBECHOC COCTOSIHUEC CHCTECMBI,

b. cramuoHapHOE COCTOSHHE CUCTEMBI;

C. TMOCJIEI0BATEIIBHOCTh HEPABHOBECHBIX COCTOSIHUIA CUCTEMBI;

d. u3MCcHEHHE COCTOSHHS CHCTEMbI, XapaKTepHU3YIoIIeecs HW3MCHECHHEM ee
TEPMOJUHAMHUYECKHUX IIEPEMEHHBIX.

TunoBbie BONMPOCHI K ONPOCY MO Teme 3:

el N

NGO

Ha3zoBute 0cOOEHHOCTH JIEKTPOHHON M KPUCTAJUIMYECKON CTPYKTYpPhl METAILIOB.
Oxapaktepu3yiiTe 0COOEHHOCTH METAJIIMUECKOM CBSI3H.

Kakue BaxHelne OnHapHble COEAMHEHUS] METAIIJIOB Bbl 3HaeTe?

Kak nx MoxHO Ki1accu(uUIUpOBaTh M0 TUITY CBA3H U MOJOXKEHHIO 00pa3yIOUINX METAJIOB B
NEPUOANYECKON crucTeMe?

Uro Takoe craB? KakoBa mpupoia XUMHYECKOTO B3aUMO/IEUCTBHUS B CIUIaBax?
ITepeuncnnure OCHOBHBIE MTOJIOKEHHSI TEPMUUECKOIO aHAJIN3A.

B uem cocTout pazHuna MeXIy AUIIEKTPUKOM U TPOBOAHUKOM?

OxapakTepu3syiTe CBOICTBA MOIYIPOBOAHUKOB.

Tunosble BONPOCHI K ONPOCY MO TeMe 4:

1.

Cdopmynupyiite 3akoH Payns, onmucbiBaroluii M3MEHEHHE JaBJICHHs HACBIIIEHHOTO Mapa
pPacTBOPUTENS C YBEIMYEHUEM KOHIICHTPAIIUN PacTBOPEHHOTO BemiecTBa. [laiite oObsicHeHne
STOMY H3MEHECHHIO.

Uro Ha3biBaeTcs MOJBbHOM Aojeit? KakoBa MonbHas 1011 paCTBOPEHHOTO BeIIecTBa B 6%-0M
pacTBope caxapa (MoJeKyJsipHas macca caxapa 342)?

Kak u3MeHsieTcs TemmepaTypa 3aMmep3aHusi pacTBOpa MPHU YBETUYCHUU €r0 KOHIEHTpaluu?
[TpuBenute rpaduk U yKaxkute 3TO U3MEHEHUE.

Kak u3meHsieTcst Temmeparypa KHUIICHUS PAacTBOpa MPH YBEIMYEHUU €r0 KOHIICHTpAIuu?
[TpuBenure rpaduk U yKaxkKuTe 3TO U3MEHEHUE.

[TpuBenure rpaduk U3MEHEHUs JaBICHUS HACHIIMICEHHOTO IMapa C yBEIWYCHHEM MOIBbHOM
JIOJTM PACTBOPEHHOTO BEIIECTBA.

B uem mpuuynHa MONOXHUTENBHBIX M OTPULIATENBHBIX OTKJIOHEHWH OT 3akoHa Payns B
KOHIIEHTPUPOBAHHBIX PacTBOpax’?

[TpuBenuTe muarpaMmbl COCTOSIHUS JIBYXKOMIIOHEHTHBIX CHCTEM, CMEIIHUBAIOIIUXCS KaK B
KHUOKOM, TaK U B TBEPAOM COCTOAHUHU, U TOJIBKO B X KUAKOM COCTOSIHUH.

TunoBbie BONPOCHI K ONMPOCY MO Teme 5:

1.

2.

HaszoBute OCHOBHBIE CBOMCTBA INPENEIBbHBIX U HENPEACIBHBIX YriieBoaopoaoB. IIpusenure
MPUMEPBhl XUMUYECKHUX PEaKIIH.

B ueMm oTimmune CTPOCHUSA OPraHUYCCKUX COG,Z[I/IHCHI/Iﬁ PAa3HBIX KJIACCOB.

ChopmynupyiTe TEOPUIO CTPOCHUSI OPTAHUYECKUX COCTUHECHHM.
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4.
S.
6.

Chopmynupyiite mpaBuio MapkOBHHKOBA
Knaccudukanus opraHuuecKuX COeTMHCHUN.
CBolicTBa BaKHEUIIMX KJIACCOB OPTaHUYECKUX COCIMHEHUM.

TunoBbie BONPOCHI K ONPOCY MO Teme 6:

1.

N kAW

10.
11.
12.

13.

Bricokomonekymsipusie  coenunenust (BMC). Krnaccudpukamusi, METOAbl MOTyYCHHS
(mosmmepu3anus 1 MOJUKOHICHCALIUN).

OCoOeHHOCTH CBOWMCTB MOJIMMEPOB. UeM 0OBACHSAETCS 3aBHCUMOCTh (DPU3NYECKUX CBOMCTB
IIOJINMEPOB € UX CTPYKTYPOH U COCTOSTHHEM.

PactBopet BMC. O6mue croiictBa pactBopoB BMC 1 KOJIJTOUTHBIX CHCTEM.
Tepmonunamuka pactsopenuss BMC.

OrpanudeHHoe 1 HeorpannueHHoe Ha0yxanue BMC (noiaumepos).

Bs3kocTh OecCTpyKTYpHBIX KHUAKOCTel. YpaBHeHre HproToHa. Bubl BA3KOCTH.

VYpasHenue [lyaseisia 1 ero NpuMeHEHHE U1 KalWISIPHON BUCKO3UMETPHH.

OnpeneneHue MOJIEKYISPHOM MacCchl IOJIMMEpa [0 XapaKTEPUCTHUYECKOH BA3KOCTH.
VYpaBuenne Mapka-Kyna-XayBunka.

3aBUCUMOCTh BSI3KOCTH pacTBOpa OT OOBEMHOH KOHIEHTpallMM YacTHIl. YpaBHEHHE
OHHIITEHHA.

Oco0eHHOCTH 3IIEKTPOHHOM, MOJIEKYJIIPHOM U HAaIMOJIEKYJIIPHOM CTPYKTYphl OJIMMEPOB.
Tpu BuIa cocTOSHUS aMOP(HBIX TTOIUMEPOB.

OcHOBHBIE MPEACTABUTENM OPraHUYECKUX IOJUMEPOB: IOJIMMEPU3ALMOHHBIE CMOJIBI
(3TUJIEHOBBIE YIIIEBOAOPObI U UX IIPOU3BOIHBIE).

Kayuyku, ¢penondpopmanbpaeruinsle, Noau3GupHble, TOIMAMUIHBIE CMOJIBL.

TunoBble TeCTOBBIEC BONPOCHI IO TeMe 6:

1.

MonexymnsipHasi Macca ImoJuMepa — 3TO
A. cpenHsis BEIMYMHA, TOCKOJIBKY MACChl OTAEIBHBIX MOJIEKYJT pa3IHUHbI
B. nmpuOmxkeHHas BenuunHA
C. mocrosiHHas BEeIUYHHA
D. TouHnas BenuuuHa.
DeMeHTapHbIM 3BEHOM OYyTa/ln€HOBOTO KaydyKa sIBJISETCS:
A. -CH>-CH=CH-CH>;
B. CH2=CH-CH=CHj;
C. -CH2>-CH2—CH>—CH3z—;
D. -CH>-CH>-.
[Tpy monmMepH3anuy Kakoro yriieBOAOpojaa o0paszyercs MOJIMMEp, CTPYKTYpHas (Gopmyia
kotoporo: (- CH2— CH -)n
A. dTaHa;
B. mpomnunena;
C. orena;
D. nmpomnena
MoHOMEepOM TOHITPOITUIICHA SBIISIETCS:
A. CsHg;
B. CyHs;
C. CsHg;
D. CsHa.

TunoBbie BOMPOCHI K ONPOCY O Teme 7:

1.

2.

Pacuer  KOJIMYECTBEHHOIO  COJEpKaHMS  BEIIECTB B  Marepuaigax, d3JIEMEHTOB,
(GyHKIIMOHAIBHBIX TPYII B BEIIECTBAX.

Ornpezenienre U pacyeT NPaBUJIBHOCTU U BOCIIPOU3BOAMMOCTH XMUMUYECKOTO aHATU3A.
OneHka mpaBHUJIBHOCTH aHAIMUTUYECKUX MPUOOPOB U U3MEpHUTEINeH U X KaaluOpoBKa.
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N gk

Mertponoruueckas OlleHKa MPUMEHUMOCTH XUMUYECKUX PEAKIUi JJIs eJel aHaIn3a.
TpeOGoBaHMsI K peaKIUsIM TUTPUMETPUIESCKOTO aHAIIH3A.

TuTtpoBanue, npsiMoe, 00paTHOE, 3aMECTUTEIHHOE.

CTaHI[apTI/I?;aL[I/ISI TI/ITpaHTa.

NHaukaTopsl KHCIIOTHO-OCHOBHOT'O TUTPOBAHUS.

TunosBble TeMbI JOKJIA10B IO TeMe 7:

1.

wn

Bocnpons3BoaguMocTs, MpaBUIBHOCTb, OIIMOKH (CllydailHBIe, CHUCTEMaTHYecKue, rpyobie
MIPOMaxH).

Pe3synbTar aHanusa, ypoBeHb BEPOSTHOCTH (HAJEKHOCTD), JOBEPUTENIbHBIN HHTEPBAJL.
[IpoGa, oTOGOp MpoOBI, MPEACTABUTEIHHOCTD.

Kommeiorepaoe obecnieuenue: mnpumenenne [IOBM  nmins  oOpaboTKu  pe3ynnbTaToB
U3MEpEHMIl, pacueT mapaMeTpoB, XapaKTEPU3YIOLIUX UX JTOCTOBEPHOCTb.

TunosBbie BOMPOCHI K ONPOCY MO Teme 8:

1.

2.
3.
4

KakoBbI OCHOBHBIE OCOOCHHOCTH (PU3UKO-XUMHUYECKUX METOJIOB aHan3a?

Yro npencTaBisieT co00i HeNeCTPYKTHBHBIN U JIOKATbHBINA aHaIn3?

KakoBbI 00:1aCTH IPaKTHUECKOTO MPUMEHEHHS (PU3NIECKUX METOJIOB aHAIn3a?

Kakue cBolicTBa BemiecTBa MPAKTUYECKH PEATH3YIOTCS B KadeCTBE AHAJMTUYECKOTO
curxana’?

Kakue oOCHOBHbIE TpUEMBl aHaIM3a WCIOJIB3YIOTCS B KadecTBE TMPSMBIX METOJOB
orpezesieHus BeuecTpa?

B gem cocrouT MeTox rpaxynpoBodHOro rpaduka? KakoBbl €ro 10CTOMHCTBA U HEJOCTATKU?
B gem 3axir09ar0TCs JOCTOMHCTBA U HEJJOCTATKU METOAa 100aBOK?

4.3. OueHo4HbIe CpeacTBA I IPOMEKYTOYHOM aTTecTaluu

4.3.1. IlepeyeHb KOMIETEHIHII ¢ yKa3aHHeM 3TanoB UX GopMHpPOBaHHUs B Npouecce

OCBOEHHSI 00pa30BaTeILHON MPOrPpaMMbl

Kon HaumenoBanue Kon srana | HaumeHnoBanue JTamna
KOMIIETEHIINH | KOMITETEHIINN OCBOCHHS OCBOCHHS KOMIIETECHIHH
KOMIIETEHIIUU
OIIK-7 CrnocobHOCTh npumensTs | OITK-7.1 CrocoOHOCTh TNPUMEHSTh
3HaHUSl MaTeMaTUKHU, (pU3UKH U 3HaHUS MaTeMaTHKH,
€CTeCTBO3HAHUS, XHMHU U bu3ukn "
MaTepHaOBEICHUs,  TEOPUHU €CTECTBO3HAHUS, XUMHH U
YIIpaBJICHUS " MaTepHaIOBEICHHS,
MH(POPMAIMOHHbIE TEXHOJIOTUU TEOPUH  yIpaBIEHUS U
B WHHOBAIMOHHON WH(POPMAIIMOHHBIE
JeSATeIbHOCTH TEXHOJIOTUH B
po¢eCCUOHATBHON
JESTeIbHOCTH

4.3.2. Tloka3aTej M U KPUTEPUHU OLCHUBAHHUS KOMIIETEHUMH HA Pa3JIMYHBIX dTanax

ux (popmupoBanus

9Tan ocBoeHHUs IToxa3aTenab olleHUBaAHMS KpnTepnﬁ OIICHUBAHMUSA
KOMIICTCHIIMHA
OIIK-7.1 3HACT OCHOBBI XMMHH U IIOHUMAET | HA YPOBHE 3HAHUI:

€ B3aMMOCBI3b C APYTruMHu | OCHOB XUMHNHU n IIOHHMMaHU €c
CCTCCTBCHHOHAYYHBIMU B3aMMOCBA3U C APYIruMu
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JTUCIUTUTMHAMM,

0OBSICHSIET OCHOBHBIE
HaOIOgaeMble  TPUPOAHBIE U
TEXHOTCHHbBIE SIBIICHHSI u
3 heKTH;

paboraer ¢  mnpubGopamu U
o0opymoBaHueM COBPEMEHHOM

XUMHYECKOH J1abopaTopuu

€CTECTBEHHOHAYYHBIMU JUCLUIUIMHAMY;
3aKOHOMEPHOCTEM MPOTEKAHUS
XUMHUYECKUX PEAKIIUIL;

OCHOBHBIX 3aKOHOB U TEOPETUYECKUX
MMOJ0XKECHUM XUMHH,

OCHOB TEOpUHU CTPOCHUSA
HEOPraHWYECKUX  BELIECTB, TEOPUHU
XHUMHUYECKON CBSI3HM, THUIIOB XHMHYECKHX
CBsI3€H;

CTPOECHHUS KOMIUJIEKCHBIX COEAUHECHHUH U
HUX CBOICTB;

OCHOBHBIX CBOICTB XHUMHYECKHUX
3JIEMCHTOB U MX COCIMHCHUII;

OCHOBHBIX KJACCOB  HEOPraHUYECKUX
COEIMHEHUH U UX HOMEHKJIATYyphl;
OCHOBHEBIX SHEPreTUYECKUX
XapaKTEePUCTUK XUMUYECKHUX MPOLIECCOB;
PacTBOPOB U MPOLIECCOB, MPOTEKAIOIIUX
B BOJIHBIX PacTBOpax;

OMOJIOTMYECKOW POJIM DJIEMEHTOB M HUX
COCIMHEHUH, a TAK)KE UX PUMEHECHUS B
MeIuIIMHE U (hapMaluu

HAa YPOBHE YMEHMIA:

OOBSCHATHL OCHOBHBIE HAOJIOJaeMbIe
MPUPOAHBIE U TEXHOTECHHBIE SIBJICHUS U

s hekTh c WCIIOIb30BAHUEM
(byHIaMEHTaTBHBIX XUMHUYECKHX
MMOHATHH;

NPUMEHSATh  TPAKTHYECKHWE  HaBBIKU
TEXHUKH Oe30macHoCTH B paboTe ¢
TOKCUYHBIMU BELIECTBAMH C YYETOM
AKOJIOTMH OKPYXKaroIle Cpelibl,

paboTaTthb c npudopamu u
o0opynoBaHreM COBpPEMEHHOM
XUMHUYECKON naboparopuu,
OPHEHTHPOBATHCS B BbIOOpE
XUMHUYECKNX METOZOB aHaIN3a;

paccUnTHIBATh OCHOBHBIE
TEPMOJNHAMAYECKHUE byHKIMHA
COCTOSIHUS CHCTEMBI, TETUIOBBIC

3¢ (PEeKTh XUMHYECKUX MPOIIECCOB;
BBIYUCIIATH KOHCTAHTBI PABHOBECUS M
paBHOBECHBIE KOHIICHTPAIIUN IIPOIYKTOB
pEeaKIMK U UCXOJHBIX BEIIECTB;

COCTaBJIATh JJICKTPOHHBIE
KOH(UTYpaluu aTOMOB, VOHOB,
ANIEKTPOHHO-TpaduaecKue bopMyIIBI

aTOMOB M MOJIEKYJI, OIpPEACIATh THUII
XUMHYECKOM CBSI3U,

MIPOTHO3UPOBATH PEaKIIMOHHYIO
CIIOCOOHOCTh XMMHYECKHX COCAMHEHHI
M uX  (¢usMyeckue  CBOWCTBA B
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3aBHUCHUMOCTH oT ITOJIOKCHHUA B
HepHOHquCKOﬁ CUCTEME XHMHYCCKUX

HIIEMEHTOB;

TEOPETUYCCKH 000CHOBBIBATh
XUMHYECKHE OCHOBBI
(hapMaKkoJIOTHIECKOTO addekra u
TOKCUYHOCTH

HA YPOBHE HABBIKOB:

MPAaKTUYECKOr0 MPUMEHEHUSI 3aKOHOB
XUMHH Ha COBPEMEHHOM 3Tarle pa3BUTHUS
XUMHAH

4.3.3. TunoBble KOHTPOJbHbIE 3aJaHHSl WJIH HHbIe MAaTepHaJbl (THMOBBIE
OLICHOYHBbIC MaTepHAaJibl), HeO0X0AUMBbIE JJIsl OLEHKH 3HAHMI, YMEHH, HABBIKOB M (HUJIH)
ONbITA /IeATeJbHOCTH, XAPAKTEPU3YIOUIUX IJTanbl (OPMHPOBAHUS KOMIETEHUHH B
nmpouecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrPaMMBbI

TumnoBoit BapuaHT OmiteTa

3ajganue 1
[IpocTpancTBeHHOE CTpoeHHE MOJEKyJd. CBsi3b MPHUPOABI CHJI B3aUMOJEHCTBUS MEXIY
YaCTUIIAMHU B PA3JIMUHBIX TUIIAX KPUCTAJJIOB
3ananue 2
HanummTe 3HaueHus: BCeX YETHIPEX KBAHTOBBIX YHMCEN JUIS TPEX JIIOOBIX JIEKTPOHOB Ha
4p-noxypoBHE. 3HAYEHUSIMH KAakOro KBaHTOBOTO 4YHUCIIAa pa3IMyaroTCsl TPHU AJIEKTPOHA
YKa3aHHOTO nonypoBH:? [louemy MakcUMaIbHOE YUCIIO 2JIEKTPOHOB Ha P-NIOLYPOBHE PaBHO 67
3ananue 3
Omnupuyeckas popmyna conu CrCI3x5 H20. Hcxoas U3 Toro, 4ro KOOpAUHALMOHHOE
YHCJIO XpOMa paBHO IIECTH, OoNpeaenuTe, kakoi o0bem 1 H. pactBopa AgNO3 nonangoburcs ams
OCaX<JIeHUs] BHEIIHEC(EpPHO CBS3aHHOTO XJjopa, conepxkatmerocs B 300 ma 0,1 M pactBopa
KOMIUIEKCHOW conu. IIpu BBIUMCIIEHMSX CUMTaTh, YTO BCS BOJA, BXOJAIAs B COCTaB COJIH,
CBsi3aHa BHYTPUC(EPHO.

MIkana oueHuBaAHUA

OneHka TpebGoBaHusl K 3HAHUSIM

«3auTEHO» OlLieHKa «3a4TE€HO» BBICTABJISETCS, €CIIH CTYAEHT JEMOHCTPUPYET:
3HAHHeE:

OCHOB XHMHMM MW I[IOHMMaHUs €€ B3aUMOCBSI3U C  JAPYTUMH
€CTECTBEHHOHAYYHBIMU JUCIUIUIMHAMH;

3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKUX PEAKLINM;

OCHOBHBIX 3aKOHOB M TEOPETUYECKUX MOJOKEHUN XUMUH;

OCHOB TEOpPUM CTPOECHUS HEOPraHWYECKUX  BEUIECTB, TEOPUHU
XUMHYSCKOM CBSI3U, TUIIOB XUMHUYECKHUX CBI3CH;

CTPOEHUS KOMILUIEKCHBIX COCIMHEHUN U UX CBOWCTB;

OCHOBHBIX CBOMCTB XMMHYECKHMX 3JICMECHTOB M NX COCIMHCHUM;
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUN U UX HOMEHKJIATYyphI;
OCHOBHBIX SHEPIe€TUYECKUX XAPAKTEPUCTUK XUMUYECKUX TPOLIECCOB;
pPacTBOPOB U MPOLIECCOB, MPOTEKAKOIIMX B BOJHBIX PACTBOPAX;
OMOJIOTUYECKOW POJIM DJIEMEHTOB M HX COCIWHECHHH, a TaKXkKe HUX
MPUMEHEHHUS B MEJUIIMHE U (hapMaluu
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yMeHHe:

OOBSACHATH OCHOBHBIE HaOJIOJaeMble TPHUPOJHBIE W TEXHOTCHHBIC
aBIeHUS W A(PQPEeKTsl ¢  HUCHOJb30BaHHUEM  (PyHAAMEHTAIbHBIX
XUMHUYECKHUX TTOHSTHIA;

NPUMEHATHh MPAKTUYECKHUE HABBIKM TEXHHKH OE30IacHOCTH B paboTe ¢
TOKCHYHBIMH BELIECTBAMU C y4ETOM HKOJOTUHU OKPYKAIOIIECH Cpepl,
pabotath ¢ mpubopaMu U 0OOPYJOBAHHEM COBPEMEHHON XUMUYECKOU
7a00paTOpuH, OPHUEHTHUPOBATHCS B BHIOOPE XUMHYECKHX METO/IOB
aHam3a,

pPAacCUMTHIBATh OCHOBHBIE TEPMOIAMHAMHYECKHE (QYHKIMH COCTOSHUS
CHCTEMBI, TETJIOBbIE 3((EKThl XMMUYECKHUX IPOLIECCOB;

BBIYHCIIATE KOHCTAHTHl PABHOBECHS W PABHOBECHBIC KOHILECHTPALUH
MPOAYKTOB PEAKIIMU M HCXOIHBIX BEIICCTB;

COCTaBJISITH JICKTPOHHBIE KOH(PUTIYPAIIMH aTOMOB, HOHOB, AJICKTPOHHO-
rpapuueckue (HOpMyabl aTOMOB W MOJIEKYJN, ONPEACTSATh THII
XMMHYECKOHN CBS3H;

MPOTHO3UPOBATh PEAKIIMOHHYIO CIIOCOOHOCTh XMMHUYECKHX COCIMHEHHUN
U "X (U3MYECKHe CBOMCTBA B 3aBUCHMOCTH OT IIOJIOKEHHS B
[Teprioandeckoii cucTeMe XUMHUYECKHX JIEMEHTOB;

TEOPETUICCKHU 000CHOBBIBATh XUMHUYCCKHE OCHOBBI
(dapmakogornueckoro 3p¢exra 1 TOKCHIHOCTH
HABBIKH:

MMPAaKTUYCCKOro MpHMMCHCHHA 3aKOHOB XHMMHH Ha COBPCMCHHOM 3TallC
Pa3BUTHA XUMUHU

«HE 32UTEHO» OneHka «HE 3aYTEHO» BBICTABISIETCS CTYIEHTY, KOTOPBIH HE 3HaeT
3HAYUTENBHOM  YacTM  NPOrpaMMHOIO  Marepuana,  JOIyCKaeT
CYILLIECTBEHHbIE OUIMOKH, HEYBEPEHHO, C OOJBUIMMH 3aTpyIHEHUSIMU
BBINOJIHSAET NpakTuuyeckue padotel. Kak mpaBuiio, oleHKa «He 3a4TEeHO»
CTaBUTCSl CTYyJIEHTaM, KOTOpblE HE MOTYT MIPOAOKUTH OOyueHHe Oe3
JIOTIOJIHUTEIIBHBIX 3aHATHH 10 COOTBETCTBYIOIIEH AUCIUIIIMHE.

4.4 MeTtoauuecKkue MaTepuabl, oONpeaesiiouie npoueaypbl OleHUBAHUSA 3HAHMIA,
YMEHHil, HABbBIKOB W (WIH) ONbITA [AeATEJbHOCTH, XAPAKTEPU3YIOLIMX ITalbl
(popMupoBaHNA KOMIIETEHIMI

CTyZneHT [OJDKEH BBIIIOJIHUTH BCE 3aJaHus M MEPOIpPHUATHS, IPEILyCMOTPEHHbIE
IpOrpaMMoOil TUCHUIUIMHBI (10 GopmMaM TeKyllero KoHTpoiisi). B cioyuae Hamuuust yueOHOIM
3aJJ0JDKEHHOCTH  CTYJIEHT OTpabaTblBaeT MPOMYIIEHHBIE 3aHATHS B COOTBETCTBUHM C
TpeboBaHusAMU. O1IeHKa CTY/I€HTa HOCUT KOMIUIEKCHBIN XapaKkTep U ONpeAesseTcs:

- OTBETOM Ha 3a4€eTE;
- y4eOHBIMU JOCTUKEHUSIMU B CEMECTPOBBII MEPUO/I.

3aueT NpoBOJUTCS B MUCbMEHHON (hOpMe pelIeHueM aHATUTHYECKUX 3a7au.

Ha pemenne Owmnera ctyaenty npaercs 90 munyt. [locime mpoBepkH M HOJBEAECHUS
pEe3yJIbTaTOB CTYACHTY MOTYT OBITh 3a/1aHbI JOIOJHUTEIBHO YTOUHSIOIINE BONpPOCkl. B ciyuae
€CIIM CTYJEHT IpPU OTBETE JOMYCTHJI HECYLIECTBEHHBIE HETOUYHOCTH, €EMY MOTYT OBITh 33JaHbl
JIOTIOTHUTEIIbHBIE BOIIPOCHI HA CXOIHYIO TEMY.

OneHka «He 3a4TEHO» MIPOCTABIISAETCS TOIBKO B BEOMOCTH.

5. MeToauyeckne yKazaHus 1Js 00y4YAHOIIUXCS 110 OCBOCHHIO JUCIHUIJIMHBI

16



[Tponiecc oOyuenus mo aucuurummae b1.b.19 «Xumust 1 MaTepuanoBeeHUe) BKIIOYACT
CJIEIyIOIIME OCHOBHBIE BU/IbI 3aHATHI:

1. nmexkumu;

2. TPaKTHYECKHE 3aHATHS;

3. nabopaTopHBIC 3aHATHS;

4. camocTosTenbHas paborTa.

Ha nexuusx CTyAEHThl H3Yy4alOT OCHOBHBIE TEOPETUYECKHE KOHLENUUH XUMHHU U
MaTepHaJIOBEICHNUS, 3HAKOMSTCS C HauOoliee M3BECTHBIMH  pabOoTaMu  y4YEHBIX U
CYLIECTBYIOIMMH IPAKTUYECKUMH pa3pabOoTKaMK B JaHHOM 001acTH, 3aKperuisis MOJyYeHHbIE
3HAHUS Ha MPaKTHUECKUX 3aHATHAX. C 1enpio 0OecredeHus] yCHemHoro oO0yueHus! CTYIEHTY
HEOOXOJMMO TOTOBUTHCA K KaXIOM JIEKIMH, T.K. OHa sBIAETCS BakHeimed ¢opmoit
OpraHu3aii y4eOHOTO IMpolecca, MOCKOJIbKY 3HAKOMUT C HOBBIM Y4Y€OHBIM MaTepHalioM,
pa3bsCHAET Yy4eOHbIC JJIEMEHTbI, TpPYAHbIE s TOHUMAHUS, CUCTEMAaTU3UpPyeT Yy4eOHBIN
MaTepHall, OpUEHTHPYET B y4eOHOM TpoIiecce.

IToaroToBKY K JIEKLIMH PEKOMEHYeTCs IPOBOAUTH 110 CIESAYIOIEMY IUIaHy:

BHUMATEJIbHO IPOYUTANTE MaTepHall IPEIbIIyILEN JTeKIIH;

y3HalTe TeMy MpeJCTOsALIeH JIeKIUH (110 TEMaTUYECKOMY IUIaHy, 0 HH(GOpMALIUHU JIEKTOPA);

03HAKOMBTECH C Y4EOHBIM MATEPHAJIOM 10 y4eOHUKY U y4eOHBIM TOCOOUSIM;

nocrapaiTech yACHUTb MECTO U3y4yaeMOl TeMbl B CBOEH MPO(ecCHOHANTBbHOM TOATOTOBKE;

3aMMILIUTE BO3MOXKHBIE BOIIPOCHI, KOTOPBIE BbI 33/1aJUTE JIEKTOPY HA JICKLIUU.

IToaroToBKY K MpakTUYECKOMY U J1a00OpaTOpPHOMY 3aHATHIO PEKOMEHAYETCs MPOBOAUTH

0 CIEAYIOUIEMY IUIaHY:

1. BHUMaTenbHO NpPOYMTANTE MaTepuan JIEKUUH, OTHOCSIIUXCA K JTAaHHOMY CEMHHApPCKOMY
3aHITHIO, 03HAKOMBTECH C YU€OHBIM MaTEPHUAJIOM 10 YIEOHUKY U Y4EOHBIM MOCOOUSIM;

2. BBINUIINTE OCHOBHBIE TEPMUHBI;

3. OTBeTbTE Ha KOHTPOJBHBIE BOIMPOCHI MO CEMHHAPCKUM 3aHATHSM, TOTOBBTECH JIaTh
pa3BEpHYTHIM OTBET Ha KaXKAbII U3 BOIPOCOB;

4. yscHUTE, Kakhe y4eOHbIe 3JIEMEHTBl OCTAJIUCH Ui Bac HESICHBIMHU U ITOCTapaiTech MOIYYUTh
Ha HHMX OTBET 3apaHee (JI0 CEMUHApPCKOro 3aHATHsS) BO BpeMsS TEKYLIMX KOHCYJIbTAIMi
npernojaBaTess;

5. TOTOBHUTHCS MOXXHO MHJIMBUAYAJIbHO, MapaMyd WIM B COCTaBE MaJOi TpYIIbI, MOCIEIHUE
ABISAI0TCA 3 HEeKTUBHBIMU (hOpMaMu PabOTBHI.

IIpy w3yyeHMM JAMCUMIUIMHBI TpeaycMaTpuUBaeTcsl oOecreueHue TapMOHUYHOMN
B3aMMOCBS3M MEXAY ayJUTOPHOM U CaMOCTOSITEIbHON paboTON CTYIEHTOB, AJIS YETO B paMKax
Kypca Tmpejuaraercs HaOOp AaKTMBHBIX M WHTEPAaKTUBHBIX METOJOB 3aHATHUH B pa3BUTHE
CIOXKETOB, PACCMOTPEHHBIX B paMKaXx JIEKIUN U MPAKTUYECKUX 3aHITHIA.

s E

IHoaroroBka K NpoMeKyTO4YHOM aTTeCTALIMM:

Ha mepBoMm 3ansaTHMM mpenojaBarenb HHPOPMHUPYET OOYYAIOIIUXCS O TPUMEHSIEMOM
CHCTEME TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U (POpMeE TPOMEKYTOUHOM aTTECTAINH.

Bo Bpewmst mocneayrommux ayaJuTOPHBIX 3aHATHI — JOBOAMT JI0 CTYIEHTOB MH(POPMAIIHIO O
pe3yJbTaTax TEKYIIEro KOHTPOJIA YCIIE€BAEMOCTH.

K mpomexxyTouHO#i arTecTanii HE0OXOJUMO TOTOBUTCS IIEJICHANPABICHHO, PETYISPHO,
CHUCTEMaTHYECKH M C TIEPBBIX JHEW OOydeHHs] TO JaHHOW IuciuruiiHe. [TOmbITKH OCBOUTH
JUCLUIUIMHY B IEPUOJ 3a4E€THO-IK3aMEHALMOHHOM CECCHM, KaK IPAaBWIIO, IOKAa3bIBAIOT HE
YIOBIIETBOPUTENIbHBIE pe3yibTaThl. B camMoMm Hadane wu3y4eHUs Yy4eOHOW JIUCIUTUTMHBI
MO3HAKOMBTECH CO CIEAYIONEH Yy4eOHO-METOANYECKON JOKYMEHTAIIMECH

®  [IPOrpaMMOMN AUCUHUILIMHBL

® [IEpEYHEM 3HAHUU U YMEHHUI, KOTOPBIMU CTYJEHT JOJKEH BIIAJETh;

® TEMATUYECKUMU ILJIAHAMM JIEKLIMI, CECMUHAPCKUX 3aHATUN;

®  KOHTPOJBHBIMU MEPOIPUATHIMH;
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e y4eOHUKOM, YYEOHBIMH MOCOOHMSMH [0 JUCIUIUIMHE, a TakKe JIIEKTPOHHBIMU
pecypcamu;

®  [epeYHEM BOMPOCOB K 3a4eTy.

[Tocime »TOro y Bac AOMKHO CHOPMHUPOBATHCS YETKOE MpeicTaBiicHHe 00 oObeMe U
XapakTepe MOJIydaeMbIX 3HAHUN W yMeHHH 1o aucuuiuinHe. CHCTEMAaTHYeCKOE BBHITIOTHEHHE
yueOHOM pabOThl Ha JIEKIHSAX M THPAKTHYSCKUX 3aHATHAX IIO3BOJUT YCICIIHO OCBOUTH
JUCITUILIMHY U CO3aTh XOPOIITyro 0a3y JJis CIauu 3a4yeTa.

JlJ1s1 IOATOTOBKH K 3a4eTy PeKOMEH/1yeTCsl HCI0JIb30BATh CJIeyIoIIHe BONPOCHI:

1) Tlepuomuyeckre U3MEHEHHsI BaKHEHIINX XapaKTEPUCTUK XUMHUYCCKUAX JIEMEHTOB.

2) DIJEKTPOHHBIC aHAJIOTH.

3) KaBaneHTHO-MEXaHUYECKUE TMPEICTABICHUS O BO3MOXHOCTH BO3HHUKHOBEHHUSI
XUMHYECKON CBSI3M MEXIy aroMamu. | mOpuams3anus aTOMHBIX opOWTaneld mpu oOpa3oBaHUU
CBSI3H.

4) HoHHas cBS3b Kak KpalHWIl cClydaid MOJSPHOW KOBAJICHTHOW cBsi3u. HoHHBIC
KPHUCTAILIBIL.

5) MexMomneKyaspHbie cBs3u. VX pa3HOBUAHOCTH. BiusHue BOIOPOIHBIX CBsA3eH Ha
CBOIICTBA BEIECTB.

6) IlIpoctpaHcTBeHHOE CTpoeHHe MOJieKysd. CBsA3b HPUPOABI CHUJ B3aMMOJICHCTBHSI
MEX1y YaCTHI[aMH B PA3JIUYHBIX TUIIAX KPUCTAILIOB.

7) OcHOBHBIC TMOHATUS TepMoaMHAMHUKH. CHUCTEMa, COCTOSHHUE CUCTEMbI, (YHKIUH
COCTOSIHUS., paboTa U TeIioTa.

8) OcCHOBBI XUMHYECKOW TepMOAMHAMHKH. [loHsTHe SHTanbnuu. 3aroH [ecca.
TepMoxuMHUECKHE yPaBHEHUS.

9) Dmueprus ['nb6ca u ee CBsA3b ¢ MAKCUMaIBbHOMN paboTOil mporiecca.

10) DHTponHs ¥ TEPMOJMHAMUYECKAs BEPOSTHOCTh CHCTEMBI. DHTPOIHS Kak Mepa
HEYIOPSAI0YEHHOCTH B CUCTEME.

11) VcnoBus ¢aszoBoro paBHoBecus. [IpaBuna ¢a3. da3oBbie qUarpaMmmbl Al OJHO H
JIBYXKOMITOHEHTHBIX CUCTEM.

12) [Imarpamma cocTosiHHs M30MOPGHOI CHCTEMbI. ompejaeneHue (a3oBoro cocraBa u
MacCOBOI'0 COOTHOILIEHUSI KOMIIOHEHTOB.

13) Merayuinueckasi CBsi3b M €€ pOJb B (PU3MYECKMX M XUMHYECKHX CBOMCTBAX
KOHCTPYKLIMOHHBIX MaT€pHAaJIOB.

14) KoHCTpYKIMOHHBIE MaTepuajbl. MaTepuaibl, NpeIHa3HAUCHHBIE ISl TEXHUYECKHX
KOHCTPYKIUH, MOJBEPralouXxcsd MEXaHUUECKUM Harpy3KaMm.

15) Jlenenue MaTepHajoOB IO WX MAarHUTHBIM, DJIEKTPHYECKHM, H3HOCOCTOWKHAM U
JPYTMM CBOMCTBaM: IUAJIEKTPUKH, IPOBOJIHUKN U CBEPXIIPOBOAHUKH.

16) /Inarpamma cocTosiHus Her3oMopdHoii cuctembl. Onpeienenue Ga3oBoro cocrapa u
MacCOBOI'0 COOTHOILIEHUSI KOMIIOHEHTOB.

17) OOGimas xapakTepuCTHKa JAUCIICPCHBIX CHCTEM M WX Kiaccubukanus. VpeansHbie
peallbHbIE PACTBOPBHI.

18) CrnocoObl  BBIpaXXCHHS KOJMYECTBEHHOI'O COCTaBa pacTBOPOB. BomopomHblit
nokazarens (pH).

19) J/Imarpamma cOCTOSIHHS JJIsl pacTBOPOB. 3akoHbI Payis. CrnenctBus 3akoHOB Payiist.

20) 3o, CyCTICH3HH, TICHBI, TACTHI.

21) CtpoeHue KOJUIOMIHBIX YaCTHII.

22) OnTHuYecKue CBOMCTBA B AUCIIEPCHBIX CHCTEMaX.

23) TloBepxHOCTHBIE siBJcHUS U aacopouusa. Komronaasie ITAB.

24) XuMu4ecKkoe  CTPOCHHME  OpraHMYeCKHMX  COCIMHEHWH  Kak  mpupoja H
MOCIIE0BATEIbHOCTh CBSA3EHM aTOMOB B MOJIEKYJI€.

25) CTpyKTypHbIC MOHATHUS: YTJICPOAHBIA CKENET, pajuKal, (yHKIHOHAIbHAs TIpyIa.
N3omepus.
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26) OcCHOBBI KJIaCCH(HMKAIIMA OPTaHUYECKUX COCAUHCHHH IO YIJIEPOJHOMY CKEJIETy U
(YHKINOHATIBHBIM TPYIIIIAM.

27) Tpunuuns! cucremarndeckoil HomeHkmarypsl MIOITAK.

28) I'omonoruss ¥ TOMOJIOTMYECKHE PSAbl B OpPraHMYECKOd XuMmuu. IlpenenbHbie
yriaeBoopoabl. HenpenenbHbie yriaeBo10pOIb.

29) Peakiuu anexTpoduiibHOrO nprcoenuHenus. [IpaBino MapkoBHUKOBA.

30) ApomMaTHYEeCKHE YII€BOAOPOIbI.

31) Peakumu monuMMepu3alMd W MONMKOHAeHcanuu. [lpumepsr cunTe3a BMC.
Ocob6ennoctu coiictB BMC, ux oTin4ust OT CBOMCTB HU3KOMOJIEKYJISIPHBIX COSTMHECHUMN.

32) OcHoBHBIC mpeacTaBuTeNn opranndeckux BMC: nonuamuHbie BOJOKHA- KaIpOH,
HEIIOH; MOoJANAI(PUPHOE BOJIOKHO- JIABCaH; IMOJIMIIPONUICHOBBIE U IMOJUATHICHOBBIC BOJIOKHA;
BOJIOKHA U3 (PTOpCOIepIKAIUX MTOJIMMEPOB Ha IpuMepe TedioHa.

33) OcHoBHBIC TMpeAcTaBUTENM Heoprannvyeckux BMC: yriepoaHbie  BOJIOKHA,
CTEKJISTHHOE BOJIOKHO, KBapLIEBbIE BOJIOKHA, KEPAMUYECKUE BOJIOKHA.

34) MexaHUYECKHE CBOMCTBA MOJIMMEPOB U MATEPHATIOB Ha MX OCHOBE.

35) OcHOBHBIC TIOHSTHS M OINPEICICHHUS B OO0JACTH HMHCTPYMCHTAJILHBIX METOJIOB
WCCIICIOBAHMSI: XUMHUYECKass WACHTU(UKAIMS, aHAIUTHYECKUN CUTHAN, (PU3UKO-XMUMHUUYECKUI
aHaJIN3.

36) Ompenenenre BeIIECTB 1O  (PHU3MYECKUM CBOMCTBaM  (3JEKTPOIPOBOIHOCTD,
IUIOTHOCTD, BA3KOCTb, [TOKA3aTeNb MIPEJIOMIICHUS U J1p.). NTHTEHCUBHOCTD (PU3MUECKUX CBOWCTB.

37) AHanmuTHYECKHE XHMHUYECKHEe peakuuu. AHamuruyeckuii sddexr. TpeboBaHus x
AHAIUTUYECKUM PEAKLIMSIM.

38) Kiaccudukariss HHCTPYMEHTAIbHBIX METOJOB, MX HCIIOJIb30BAHHE B MPHKIIAIHBIX
BUJIaX XMMHUYECKOI0 aHaJIn3a.

39) Ananutuueckue npuOOpsl.  UyBCTBUTENBHOCTh, TOYHOCTb,  pa3pelIarolast
CIIOCOOHOCTh, BO3MOYKHOCTh aBTOMATHU3AIUH.

40) MeTposoruyeckue acteKThl (PU3UKO-XMMHUYECKOTO aHAITH3a.

41) Ananu3 Kak OCHOBHOE CPEJICTBO OIPEICICHUSI COOTBETCTBUS BEIIECTB U MAaTEPUATIOB
NoTpeOUTENbCKUM  TpeOoBaHUsAM. HopMupoBaHMe XapakTepUCTHK BELIECTB M CHCTEMaA
cranpaptuzanuu (I'OCT, CTIL, TVY).

42) Maremarmnueckasi 00pabOTKa pe3ylbTaTOB SKCIEPUMEHTa. BocCmpou3BOIMMOCTb,
MPaBUIILHOCTH, OMUOKH (CIyJaiiHbIe, CHCTEeMaTUYeCcKue, Tpyobie npomaxu). Pe3ynbrar ananmsa,
YPOBEHb BEPOSTHOCTH (HA/I€)KHOCTD), IOBEPUTEIbHBINA HHTEPBAJL.

43) TIpob6a, oT60p MPOOHI, MPEACTABUTEIHHOCTD.

44) KommerotepHoe obecrieuenue: mpumeHenne [IOBM mis 00paboTKu pe3ynbTaToB
U3MEpEHHIl, pacueT napaMeTpoB, XapaKTEPU3YIOLIUX UX JOCTOBEPHOCTbD.

6. OcHOBHAsl U IONOJIHUTE/IbHAS y4eOHas JuTepaTypa, Heo0XoauMasi 1JIsi OCBOCHUS
AUCHHUILVIMHBI, pecypchbl HH(OPMALMOHHO-TEJIEKOMMYHHMKANMOHHOI cern ''HWHTepHer",
BKJIIOYAsl NepeYyeHb YueOHO-MeTOANYEeCKOro odecneyeHus J1Jisi CaMOCTOSTeIbHOH PadoThI
o0yyarommxcst N0 JMCHHUILJIMHE

6.1. OcHoBHas JUTEpaTypa

1. CemenoB U.H. Xumus [DnexTpoHHbIH pecypc]: yueOHuK ais By30B / .H. CemeHoB,
N.JI. TlepdumoBa. — DnektpoH. TekcroBble nanHble. — CI16.: XUMU3 AT, 2016. — 656 ¢. —
978-5-9388-275-5. — Pexxum pocryma: http://www.iprbookshop.ru/49800.html

2. Comnnes HO.I1. MarepuanoBenenue [DIeKTpOHHBIA pecypc]: yaeOHUK Tsl BY30B /
FO.I1. Connues, E.W. Ipsxun. — DnexktpoH. TekctoBbie ganuble. — CI16.: XUMU3 AT, 2017.
— 783 ¢. — 978-5-93808-294-6. — Pexxum mocryma: http://www.iprbookshop.ru/67345.html

6.2. lonoTHUTEIbHAS JIUTEPATypa
1. AmnamuTtnueckas XuMus U (PU3MKO-XMMHYECKHE METObl aHan3a [DJIeKTPOHHBIN
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pecypc]: mabopaTOpHBIN MPAKTHKYM /. — DJIEKTPOH. TEKCTOBbIE AaHHbIe. — CaparoB: A [lu
Op Memma, 2018. — 118 c¢. — 978-5-4486-0057-9. — Pexum goctyna:
http://www.iprbookshop.ru/70757.html

2. Jouckux C.A. OCHOBBI COBPEMEHHOTO MaTepHaAIOBEIeHUS [ DIEKTPOHHBIN pecypc]:
tecthl / C.A. Jlonckux, B.H. Cemuna, C.C. benokoHOBa. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
CapatoB: Aii [lu Dp Memma, 2018. — 85 c. — 978-5-4486-0183-5. — Pexum mocrymna:
http://www.iprbookshop.ru/71573.html

6.3. YueOHO-MeTOAMYECKOE O0ecrieyeHHe CAMOCTOSTe/IbHO padoThl

1. Coopuuk 3amad 1o o0IIei XuMuu [ DIEKTPOHHEIN pecypce]: yueOnoe mocooue / B.IL.
EryHoB [u np.]. — DJekTpoH. TeKCTOBbIE JaHHble. — Camapa: CamapCKuil rocyaapCTBEHHbIN
apXUTEKTypHO-CTpouTenbHbIi yHUBepcutet, D6C ACB, 2016. — 128 ¢. — 978-5-9685-0666-8.
— Pexum noctyna: http://www.iprbookshop.ru/58834.html

6.4. HopmaTuBHBIE IPABOBbIE JOKYMEHTHI
He ncnons3yrores.

6.5. UnTepHeT-pecypchbl
WWW.NNIr.ru / - Poccuiickast HanmoHaIbHast OMOIHOTEKA
WWW.NNS.ru / - HarimoHanbHast 3JIeKTpOHHAst OHOIMoTeKa
WWW.ISI.ru / - Poccuiickas rocyiapcTBeHHast OMOInoTeKa
www.biznes-karta.ru / - ArearctBo aenoBoit uHdopmaiuu «busnec-kapra»
WWW.rbs.ru / - Uadpopmarimonnoe aredtctBo «PocbusnecKoncanTunr»
www.google.com / - TTouckoBast cucrema
www.rambler.ru / - ITonckoBasi cuctema
www.yandex.ru / - TTouckoBas cucrema
www.busineslearning.ru / - Cuctema IUCTaHIIMOHHOTO OU3HEC 0Opa30BaHMUS
. http://www.consultant.ru/ - KoHcynbTaHT miroc
. http://www.garant.ru/ - T'apanT
. Www.economist.com/ - sxypuan The Economist
. www.ft.com / - razera The Financial Times
. www.forbes.com/management / - HoBoctu OusHeca (MEHEHKMEHT)
. Www.management.about.com / - Ypasnenue u I1uaepcTBo
. www.rbc.ru / - JlenoBbie HOBOCTH
. www.kommersant.ru / - razera KommepcaHnTb
. Www.vedomosti.ru / - razera Bemomoctu
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6.6. UHbIe HCTOYHUKH
He ucnons3yrores.

7. MarepHuaibHO-TEXHHYECKAA 0a3sa, HHpopMaOHHBIE TE€XHOJIOTUH,
HCNOJb3yeMble NPH OCYLIECTBJICHHMH 00pa30BaTeJbLHOIO Ipouecca IO JHCHUILIHHE,
BKJIIOYAs IepedYeHb IPOrPaMMHOro ofecnedyeHWss M HMHAOPMANMOHHBIX CIPABOYHBIX
CHCTEM

[Tomemienuss npeAcTaBisOT cOO0OM yuyeOHbIE ayAUTOPUU JJIsl TPOBEACHUS 3aHATUIN
JICKIIMOHHOTO THUIMA, 3aHATHI CEMHHAPCKOTO THIIA, KYPCOBOTO MPOEKTUPOBAHUS (BBIOTHEHUS
KYpCOBBIX pPa0OT), TPYNIOBBIX W HUHAMBUIYAJIbHBIX KOHCYJbTAIMi, TEKYIIEro KOHTPOJIS H
MPOMEXKYTOUYHOM aTTeCTallMk, a TaKXKe TIOMEIICHUsS Ui CaMOCTOSITEIbHONH paloThl |
MOMEIICHUS I XPAaHCHHS W MPOQPHIAKTUYECKOTO OOCTY>KUBaHHUS y4eOHOTO OO0OpYHAOBaHUSI.
[TomerieHUsT yKOMILIEKTOBAHBI CIIEIIUATM3UPOBAHHON MEOEIbI0 U TEXHUYECKUMH CpPEICTBAMHU
00ydeHUs, CITYKAIMMHU JIJIS TIPEACTaBICHUS yueOHOM nHGOpMAaIK O0IBIION ayTUTOPHH.
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JUis  mpoBeneHUs — 3aHATUH  JIGKIMOHHOTO — TUMA  Mpeuiaratorcss  HaOOpbl
JEMOHCTPAIIMOHHOTO O0OpYyJIOBaHHWS M y4eOHO-HArJSAHBIX MOCOOWH, oOecrneunBaromme
TEMaTHYECKHE WJUTIOCTPALlMU, COOTBETCTBYIOIUE MPUMEPHBIM MpOrpaMMaM JUCIHILINH,
pabounmM ydeOHBIM ITPOrpaMMaM JAUCIUILTIH.

B Ttom wuyucne mns npoBeaeHus 3aHATHM 1o gucuumuimHe b1.b.19 «Xumusa wu
MaTepUaIOBEICHUE) UCIOIB3YETCS 000PYIOBAHUE CIEAYIONUX Ta00PATOPHIA:

e JlaGopaTtopusi XUMUKO-aHATUTHYECKAS:
o Acnuparop [1y493- lwr.;
AxBaguctunsatop [12-4-02 OMO - 1 mr.;
[Mrefikep SKO-330 ¢ yHuBepcabHO# m1aThopMoii;
Konmykromerp Mettur Toledo - 1mT.;
Pedpakromerp UPD-470 - 1mT.;
Pedpakromerp UPD- 45452M - 1 mT.;
Lentpudyra UH-12 - 1mr.;
Ph metp "Oxorect-200" - 1 mT.;
TepmocTar anekTpuyeckuit - 1mr.;
AHanuTuyeckue Bechl - 1 mirt.;
®ortomerp KOK-3 - 1 mT.;
o JlaGoparopHas mocyaa 1 XMMHYECKUE PEAKTUBHI.
e JlaGoparopusi MaTepHaIOBEICHUS:
O DJexkTpuyeckas KamepHas 1meyb ¢ okucauTenbHon armocdeport CHO - 1 mt.;
o Meramnorpadguueckre MUKPOCKOIIBI - 3 IIIT;
o Jluarpammbl COCTOSTHUS KEJI€30-IIEMEHTHT - 2 IIIT.;
o MakeTbl KpUCTaTHYECKUX pereTok - 10 miT.

[Tomernenust st cCaMOCTOATENBLHON PaOOThl 00YYAIOIIUXCSl OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXXHOCTHIO TOJKIIOUeHHUS Kk ceTu «HTepHeT» u obecrneueHbl JAOCTYIIOM B
AIIEKTPOHHYIO MH(POPMAIIMOHHO-00Pa30BaTENbHYIO Cpeay AKaJIeMUH.

Axkanemusi obecriedeHa HEOOXOAMMBIM KOMIUIEKTOM JIMIICH3MOHHOTO U CBOOOJHO
pacmpoctpansemMoro nporpammuoro odecneuenus: MS Windows, MS Office.

OOyuaromumes obecriedeH JocTyn (yOaleHHBI JOCTYyH), B TOM YHCIE B Clyd4ae
MPUMCHEHUS DJICKTPOHHOTO OOyUYeHUSs, JIUCTAHIIMOHHBIX OOpa30BATENbHBIX TEXHOJOTHH, K
COBpPEMEHHBIM TMpOo(ecCHOHANBFHBIM 0a3aM JaHHBIX M WHGOPMAIMOHHBIM  CIIPABOYHBIM
CHUCTEMaM.

O O O O O O O 0 0 o0
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