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1. lleau 1 32724y AUCHUILIMHBI
e ocBOEeHUS TUCHUILIMHBI:

®opmupoBaHue y OOyYaromMXcsi HEOOXOIUMBIX 3HAHMM M MPAKTUYECKHUX
HAaBBIKOB B O0JaCTHM XHMMHYECKHUX 3HAHUUW Kak (yHIaMEHTAIbHOW 0a3bl
WH)XKCHEPHOW W TPO(eCcCHOHANBHOM MOATOTOBKH IOKAPHOTO CIIENUATUCTa U
CyIeOHOro FKcnepTa, oOIIMX 3HaHUH 10 PyHAaMEHTaIbHBIM 3aKOHAM XUMHUYECKON
HAyKH U CHEUMAJbHBIX 3HAHUM MO KIacCH(PHUKAIUHU, (DU3HKO-XUMUYECKUM U
M0KaPOOIACHBIM CBOMCTBAM BEIIECTB.

IlepeyeHb KOMIEeTEHIMHA, (POPMUPYEMBIX B IPOLECCe U3YYCHHU TUCHUILIUHBI
Komnerenmuu Conep:xxanue

K-8 CriocobeH TpHUMEHSTh METOJUKH CyJeOHOW MOKapHO-TEXHUYECKON

IKCTIEPTU3BI

3agauu TMCIUILJINHBI:

— oOBJIaJieHUe (PyHIaMEHTaIbHBIMU IPUHIMIAMU U METOJAMHU PEIIeHUS] Hay4YHO-
TEXHUYECKUX U NEPCHEKTUBHBIX TEXHOJOTMYECKUX 3a1a4 HAa OCHOBE 3HAHUU O
XUMHAYECKOM  COCTaBJSIIOIIEM  €CTECTBEHHOHAyYHOM  KapTUHBI  MHDA,
BAKHEUIIINX XUMUYECKUX TTOHATUH, 3aKOHOB U TEOPUH;

— OBJAJICHUE YMEHHUSIMHM NPUMEHATH IOJY4YEHHbIE 3HAaHUSA JUIsI OOBSCHEHUS
pa3HOOOpPa3HBIX XWMHUYECKUX SIBICHUW W CBOMCTB BELIECTB, OLEHKU POJIU
XUMUHA B PAa3sBUTUM COBPEMEHHBIX TEXHOJIOTMM U IIOJYYEHHM HOBBIX
MaTepUaJIOB;

— o0uienH)XeHepHas MOJAroTOBKa MO OOIIei, HEOPraHMYECKON M OpPraHuyecKou
XUMUH, HeoOXoauMas uisi OpMUPOBAHUSI HAYUYHOTO MUPOBO33PEHUS, a TAKXKe
U3YUYEHUS APYTUX OOIIEUHKEHEPHBIX U CHEIUATbHBIX AUCIUILIMH.

— MPUMEHEHHE NOJYYEHHBIX 3HAHUM U YMEHUU 1Jis1 0€30MaCHOI0 UCIOJIb30BaHUS
BEIIECTB M MATEPHUAJIOB, ITPOBEIACHUS ITOKAPHO-TEXHUYECKUX DKCIIEPTU3,
peleHns NPaKTUYEeCKUX 3a4ad B IIOBCEAHEBHOW JKU3HH, MPERYIPEKICHUS
SBJICHUM, HAHOCAILMX BpPEJl 30POBBIO YEIIOBEKA U OKPYIKAIOLIEH Cpee.

2. [lepeyeHb IJIAHUPYEMBIX Pe3yJbTATOB 00yYeHUs] TUCIUIJIMHBI,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeJIbHOM

NPOrpaMMbl
HNHaukaTopbl 10CTHKEHUS ILnanupyemsle pe3y/ibTaThbl 00y4eHHS 110 AUCHUILIMHE
KOMIIEeTEeHIINH
N/-1.11K-8. Onpenenser 3Haer
HEO00XOIUMOCTh TPHUMEHEHUS OcCHOBBI TEpMOJMHAMUKA XUMHUYECKUX MPOIECCOB,
Pa3TUYHBIX METOIMK CyIeOHOM HEOOXOUMBIE JIJIsl TOHUMaHUsI METOIHK CyIeOHOM
MOKapHO-TEXHUUECKOU MOKapPHO-TEXHUYECKOMN SKCIIEPTHU3HI.
BKCHepTI/ISBI JJISA peH_IeHI/ISI q)I/ISI/IKO-XI/IMI/I'-IeCKI/Ie nu nomapoonacm)le CBOﬁCTBa
KOHKPETHOM 3a/1a4u XHUMHYECKHUX 3JIEMEHTOB M UX COCIUHCHMH.
OCHOBHBIE CBOMCTBA AUCTIEPCHBIX CUCTEM.
OcHOBBI cOpOLIMH U COPOIIMOHHBIX POIECCOB.
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OCHOBBI 2JIEKTPOXUMUU

Ymeer

[TpoBOIUTH pacueTsl MO YpaBHEHUSM XUMHYECKUX
peaknuii, TepMOXUMHUYECKHE PACUEThl U ONPEACIATh
KMHETHYECKUX XAPAKTEPUCTUKH XMMUYECKHX IPOLIECCOB,
HEOOXOMMBIE JUTSI UCTIONIb30BAHUS METOANK CYAeOHOI
MO’KaPHO-TEXHUYECKOH IKCIIEPTU3HI

N-2.11K-8. [Ipumensier METOIUKU | 3HAeT

KPpUMHUHAJIUCTUYICCKOT'O DU3HNKO-XHMHUYECKHE CBOMCTBA BCIICCTB U MAaTCPUAJIOB,
Hcciaea0BaHus BCIICCTB, SABJIIOIINXCA 00BbeKTaMH HO)K&pHO-TCXHPI‘IGCKOﬁ
MaTCpHraIoB U H3I[CJIHﬁ U3 HUX OKCIICPTHU3BI.

CtpoeHue U CBOMCTBA YII€BOIOPOJIOB,
KHUCJIOPOJACOAEPKAIIMX OPraHUYECKUX COCTMHEHUN
Knaccudukanuo TOmIMB U UX XapaKTePUCTUKH.
DU3UKO-XMMHYECKHE CBOMCTBA MOJMMEPHBIX MATEPUATIOB.
OCHOBHBIE CBEJICHHS O B3PbIBUATHIX BEILIECTBAX.
DU3UKO-XMMHYECKHE CBOMCTBA OTHETYIIALIMX BEIIECTB
Ymeer

[TpuMeHSITh METOJIBI UCCIIEAOBAHUS (DU3UKO-XUMUICCKIX
Y M10KapOONacHbIX CBOMCTBA YIJIEBOJOPOAOB U
KHUCJIOPOJCOAEPKAIINX OPraHUYECKUX COCIMHEHNI
Hcnonb30BaTh METObI OLIEHKH MOKaPOOTACHBIX
XapaKkTePHUCTUK BEUIECTB U MAaTEPUAJIOB
WNuTtepnpeTnpoBaTh pe3yiabTaThl HCCIEA0BaHN 00BEKTOB
MOYKAPHO-TEXHUYECKOM SKCIEPTU3bl HA OCHOBE 3HAHUS
XUMHYECKOM MPUPOJIBI U MPOIECCOB, MPOTEKAIOIMINX B HUX
MIPU BO3/ICHCTBUM PA3JIMYHBIX BHEIIHUX (DaKTPOB

3. MecTO IMCHUILIUHBI B CTPYKTYpPe OCHOBHOM NpogecCHOHATbHOM
0o0pa3oBaTeJIbHOM NMPOrPaMMbI

JlucuuiinHa ~ OTHOCUTCS K = 4acTh, (OpPMUPYEMOM  ydacTHHKaMHU
oOpa3oBaTeIbHBIX OTHOIICHHM, 00pa30BaTeIbHOW MPOrpaMMBbl CHCIUAIUTETa IO
CHEIMAIIEHOCTH 40.05.03 Cyneonas IKCNEPTH3a, crenuaJIu3anus
«NHKEeHEePHO-TEXHUYECKUE IKCIEPTU3BIY.

4. CTpyKTYypa U CoOAepKaHUE TUCUUILINHBI

OO6m1ast TPy 10€MKOCTh JUCHUIIIMHBI COCTABIIACT 8 3a4eTHBIX eauHUIl 288 4acoB.

4.1 PacnpenesieHue TPyA0eMKOCTH y4eOHOM JUCHMILVIMHBI 10 BUIaM padoT 1o
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cemecTtpam u popmam 00ydeHUst

JJIs1 0YHOM (POPMBI 00yUeHU S

TpyroemMKocTh
. o
B y1e6n0H paboTer 3.e. qac. ceMecTpam
1 2

OOmast TpyJOEeMKOCTh JMCHUIUIMHBI O y4eOHOMY 8 288 108 180
IUIaHy
KonTakTHas padora, B TOM 4ncie: 172 54 118
Jlexuun 68 24 44
IIpakTHueckue 3aHATUS 58 16 42
JlaboparopHbie pabOTHI 44 14 30
KoHcynpTanum nepes s3K3aMeHOM 2 2
CamocrosiTeibHAs padoTa 80 54 26
3ayer + +
IK3aMeH 36 36

4.2. TemaTnueckuii IJIaH, CTPYKTYPUPOBAHHBIN 10 TeMaM (pa3aejiam) ¢
yYKa3aHHeM OTBeJICHHOT0 HA HMX KOJIHYeCTBA aKaJleMHYeCKMX YaCOB U BU/I0B
Y4eOHBbIX 3aHATHH

JJIS1 O4HOM (POPMBI 00yYeHUsI

KounyecTBO 4acoB =
10 BUIAM 3aHATUH | & S
2 2 z S| 2| 2
S = 2 = = S«
= b = = e | Ex
Ne Homep u HaumeHoOBaHue S = SE|2E |2 & 2
S = =
ILIL TEeMbI ° | g = =& S| 2| 2§
o 2z ] =
=) = O[S ™ >
(=9 < z ]
= |5 O
Cemectp 1
1 |Tema 1.1. Ponp xumMuu B mokapHom paene.| 18 2 4 12
OCHOBHBIC TIOHSITHS ¥ 3aKOHBI XUMUH.
2 |Tema 1.2. Ilepmommueckmii 3axkon J[. W.| 10 2 4 4
MeHieneeBa 1 CTpOSHHE aToMa
3 |Tema 1.3. OcHOBBI paAHOXUMHUHU 8 4 4
4 |Tema 1.4. Xumuueckasi CBA3b U CTpoeHHe | 8 4 4
BEIIECTBA.
1 2 3 4 5 6 |7]8] 9
5 |Tema 1.5, Owumsuko-xumuyeckue u| 22 4 6 12
MOYKapOONacHble CBOWCTBA XUMHUYECKUX
3JIEMEHTOB M UX COCIUHEHUMN.
6 |Tema 1.6. TepmoamHamuka XuMmHu4yeckux | 21 4 4 4 9
IIPOIIECCOB.




7 |Tema 1.7. DnemeHtsl  xummueckoit| 21 4 4 4 9
KUHETHKH.
3auer +
Hroro 3a 1 cemectp 108 24 16 14 24
Cemectp 2
8 |Tewma 1.8. Obmue cBoiicTBa PACTBOPOB 16 6 6 4
9 |Tewma 1.9. OcHoBHBIC nucTiepcHBIE cucTeMbl | 10 4 4 2
U X XapaKTCPUCTHKH.
10 |Tema 1.10. OxucnurenbHo- 18 6 4 6 2
BOCCTAHOBUTEJIHHBIE MPOIIECCHI.
11 |Tema 2.1. OCHOBHBIEC TEOPETHUCCKHE 8 2 4 2
TIOJIO’KCHUSI OPTAHUYECKON XUMUHU.
12 |Tema 2.2. CTpoeHHE U CBOHCTBA 28 6 12 6 4
YTIIEBOAOPOJIOB.
13 | Tema 2.3. Kucnopoacoaepxamue 26 6 10 6 4
OPraHUYeCKHUEe COCIMHCHUS
14 | Tema 2.4. [lonumMepsl U HOJTUMEPHBIE 14 4 4 4 2
MaTepHaIbl.
15 | Tema 2.5. Opranudeckoe TOILUIUBO U €ro 10 4 4 2
nepepadoTKa.
16 |Tewma 2.6. B3priBuarbie BemiecTsa Ha 6 4 2
OCHOBE OPTaHUYECKHX COCIMHCHUIA.
17 |Tema 2.7. X¥iMUsl OTHETYIIAIIUX BEHIECTB. 6 2 2 2
Koncyabranus 2
JK3aMeH 36 36
Hroro 3a 2 cemecTp 180 44 42 30 36 26
Bcero 3a 1, 2 cemectp 288 68 54 44 40 80

BCXH pa3BUTHUA XUMHUYECKOU HAayKHU U TCXHOJIOTHH.

4.3 Coaep:xaHue QUCHUNINHBI IS 00yYAIOIIUXCS

04YHOM (pOpMBI 00yUeHUS

PA3JEJI 1. O0mas u HeopraHu4eckasi XuMusi

TEMA 1.1. Poab xumuu B no:kapHoM jeje. OCHOBHbIE MOHSTHUS U

3aKOHbI XUMHH

Jlekuus. MecTo XUMUM Cpean CEUUAIBHBIX NUCIUILINH B ITOKAPHOM JEJIE.
XuMHUSL Kak paslesl €CTECTBO3HAHMSA. MeCcTo XMMUM B CHCTEME Hayk.
3HaueHHe XUMHHM B (OPMUPOBAHMM MATEPUATHCTHUECKOTO MHUPOBO33PEHUS.
XuMus KaKk Hayka O BEUIECTBAX M UX MNpeBpalieHussX. OCHOBHBIE UCTOPUUYECKUE

OCHOBHBIC MOHATUS W 3aKOHBI XMMHM: 3aKOH COXPaHEHMSI MacChl BEIIECTB,
3aKOH ITOCTOSTHCTBA COCTaBa, 3aKOH 00BEMHBIX OTHOIIICHHH, 3aKOH ABOTaJpo M €ro
cinencTBuss. Mollekyna, aTroM, XHMHYECKHM 3JJIEMEHT, NIPOCThIE W  CIIOYKHBIC
BEIIECTBA, AJUIOTPONMSA, OTHOCUTEIIBHBIE ATOMHBIE M MOJICKYJISIPHBIE MAacCCHhl,
BAJICHTHOCTh, XHMHYECKHE peaKkIuu W uX Kiaaccudukamus. Mcmonap3oBaHue
OCHOBHBIX 3aKOHOB XMUMHH I MOXKAPHO-TEXHUYECKUX PACUYETOB W MHKECHEPHO-
TEXHUYECKUX IKCIIEPTH3.

IIpakTHyeckoe 3aHATHE.




OCHOBHBIE IOHATHS XUMUU.

Pacdersl 10 ypaBHEHUAM XUMUYECKUX PEAKIUN.

CamocrositesibHasi pabGora. M3ydeHune mNOHATHA MOJIEKyJa, aToM,
XUMUYECKUNA  3JIEMEHT, MPOCThIE M  CIOXKHBIE BEIIECTBA, AJUIOTPOIHUS,
OTHOCUTEJbHBIE ATOMHBIE M MOJIEKYJISIPHBIE MAacChl, BAJIEGHTHOCTb, XWMHYECKHE
pEaKIuu U UX Ki1accuukarms.

PexoMenayemas qureparypa:

OcnosHas [1,2];

nornoyHuTebHas [1,5].

TEMA 1.2. llepuoauyeckuii 3axkon /. U. MenaeneeBa u cTpoeHue
aToMma

Jlekuus. Ilepuommueckuii 3akon /. M. MenneneeBa u CcTpoeHue aroma.
JlocTmxeHnss XuMU4eCcKord Hayku B cepeaune 19 Beka. Mcropus otkpeitusa /. U.
MeHneneeBbIM MEPUOANYECKOTO 3aKOHA. CyIIHOCTh IEPUOAMYECKOIO 3aKOHA.
CrpykTypa TaOIUIBI NEPUOAUYECKON CHUCTEMBbI PJIEMEHTOB. 3HAUYCHHUE OTKPBITHS
MIEPUOANYECKOTO 3aKOHA JUIS MMOCIEAYIOIIETO PA3BUTHS XUMHUH KaK HAyKH.

Pa3BuTne OCHOBHBIX MpEICTAaBICHUN O CTpoeHMH aroMa. COBPEMEHHBIE
KBAHTOBO-MEXaHUYECKUE TMPEICTABICHUS O CTPOCHHM aToMa. XapaKTEPUCTUKA
HSHEPreTUUYECKOTO COCTOSIHUS 3JIEKTPOHA KBAaHTOBBIMU uuciaMu. [Ipunnun [Taymnu.
DJIeKTPOHHAs CTPYKTypa aTOMOB, 3JICKTPOHHBIC MAcIopTa JIeMEHTOB, S-, p-, d-, f-
aneMeHTbl. OCHOBHBIE SJIEPHBIE YacTULIbI. 1130TOMBI.

IIpakTHyeckoe 3aHsATHE.

XapakTepuCcTHKa 3JIEMEHTA I10 €ro NoJIoKEeHUIo B [lepuoanyeckoii cucreme.

CamocrosiTesibHas padora. XapakTepUCTHKA 3JIEMEHTOB MO MOJIOKEHHUIO B
MEPUOJIMYECKON  CUCTEME. N3yyeHne SIEKTPOHHOW CTPYKTYpbl aTOMOB,
DJICKTPOHHBIE MACIOPTa 3JIEMEHTOB, S-, P-, d-, f-ameMenTel. OCHOBHBIE SICPHBIC
yactuipl. M3otonbl. IlpenckasarenbHas cujiga MEPUOJAUYECKON  CHCTEMBI,
COBPEMEHHBIC JIOCTMXKEHUS B O0JACTU OTKPBITUS M CHUHTE3a HOBBIX XUMHUUYECKUX
DJIIEMEHTOB.

PexoMenayemasi iureparypa:

ocHoBHas [1,2];

JOTIOJTHUTE bHAS [5].

TEMA 1.3. OcHOBBI paIHuOXMMHUH

Jleknusi. OCHOBBI paiMOXUMHUU. Y CTONYMBBIE U HEYCTOMYMBBIE H3OTOIIBI.
[Iepuon nosypacnana. ECTeCTBEHHBIN paJJMOaKTUBHBIN pacmial.

Jlekuus. PannoakTuBHOCTS. SlnepHble peaKkiuu. [TonsTus
PaaOaKTUBHOCTH, PaauOaKTUBHOTO pacraja. Henonuszupyromue 17}
MOHU3UPYIOIINE U3TydeHUs. TUIBI HOHU3UPYIOIIETO M3nyueHus: anbda (o), Oera
(B) 1 ramma (y). OOHapy»eHHE U U3MEPEHUE PATHOaKTUBHOCTH. [lenHble saepHbIe
peaKuuu.



CamocrositeibHast padora. TpaHcypaHoBble dneMeHTHL. [IpuMeHeHne
M30TONOB. SlnepHbl peakTtop. PananoakTuBHBIE SAEpPHBIE OTXOABl M HX
nepepadboTKa.

PexoMenayemas aurepartypa:

ocHoBHas [1,2];

JOTIOJTHATETbHAS [5].

TYMA 1.4. XuMuueckasi CBsI3b M CTPO€HHE BellleCTBA.

Jlekuusa. XwuMmuueckas CBA3b H CTPOCHHE BewiecTBa. MexaHu3m
oOpa30oBaHUsI XMMHYECKOW CBS3M U OCHOBHBIE €€ BUbl. KoBajeHTHas, MOHHaS,
METAJUIMYECKasi, BOJOPOJAHAsA CBsI3b. Acconuanus MOJEKYJI U €€ BIUSHHUE Ha
buU3MKO-XMMHUYECKHE  CBOMCTBAa  BemecTB. KOHIACHCHPOBAHHOE  COCTOSIHHE
BemiecTBa. CTpoeHuE TBEPABIX TEA U KUAKOCTeH. THUIBI KPUCTATIMYECKUX
PEIETOK U UX CTpoeHUE. AMOPPHOE COCTOSTHUE BEIIECTRA.

CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX coenuHeHu. lIpocteie
BEIIECTBA M XUMHUYeCKHe coeAauHeHus. Kiaccudukanuss u HOMEHKIaTypa
HEOpPraHUYeCcKuX coenuHeHud. OKCHUlbl, TUIPOKCUJIBI, KHUCJIOTHI, COJIU.
Knaccudukanus, noiydyeHue, XuMUUEeCKUE CBOMCTBA. [ 'eHeThUecKas CBSI3b MEXIY
KJIACCAMHU HEOPTaHWYECKUX COCTMHEHUM.

CamocrosiTesibHasgs padora. Peakuuu, XapakTepU3yHOIIHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIMHEHUNM — KHUCIOTHBIX U OCHOBHBIX
OKCHUJIOB, TUAPOKCUIOB, KUCIIOT, COJIEH.

PexoMeHnayemasi iureparypa:

ocHoBHas [1,2];

JONIOJIHUTE bHAS [5].

TEMA 1.5. ®u3uko-XxuMH4YeCKHe U MOKapoonacHbie CBOCTBA
XUMHYECKHX 3JIEMEHTOB U UX COeIMHEHHUIA.

Jlekuusi. OU3NKO-XUMHUUECKUE U TOKAPOOIMACHBIE CBOMCTBA XUMHYECKHUX
AJIEMEHTOB M MX COEAUHEHUN. MeTaminbl U HEMETallibl, MOJYyYE€HHUE, CBOMCTBA,
TUMNBl  B3aUMOJCWUCTBUS, CIUIaBbl, NPUMEHEHHE B TEXHUKE. Baxnenmme
COCIMHEHUS DJIEMEHTOB - OKCHJbI, HUTPUBI, OOpHIbI, KapOWJIbl, TUIPOKCHUJIBI,
com. OOmmas xapakTepucThKa (PU3NKO-XUMHYECKUX M TOKapOOTACHBIX CBOMCTB
AJIEMEHTOB IJIaBHBIX HOATPYNI U UX COCTUHEHUI.

JlaGopaTopHo-npakTHYecKoe 3aHsTHEe (MPOBOAUTCH B  y4eOHOM
ayauTopuu u Jjadoparopuu xumun) CrocoObl MOTy4YeHUsT U CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COCTMHEHUH.

CamocrosiTesibHass pa0Gora. VHOuBUAyallbHbIE 33laHUsl 1O  TEME
(mo’kapHasi  OMACHOCTh XHMMHYECKHUX DJIEMEHTOB UM  OCHOBHBIX  KJIACCOB
HEOPTaHUYECKUX BEIIECTB.)

Pexomenayemas qureparypa:

ocHoBHas [1,2];

JONOJTHUTENbHAS [3,5].



TEMA 1.6. TepmoagnnaMuka XuMHYeCKHX MPOLECCOB

Jleknusi. OCHOBHBIE MOHSATHS XUMHUYECKONM TEPMOJMHAMHUKU. DHEPreTHKa
XUMH4YECKUX peakuui. [Ipenmer xmmudeckor TepmMoauHaMuKku. [loHsaThe
TEPMOJMHAMHUYECKON CHUCTEMBI. llapaMeTppl COCTOSIHMA M TEPMOIUHAMHYECKHE
byakun coctosinus. [lepBblif 3aKOH TepMOAWHAMUKHA. BHYTpeHHSSI SHEprus u
sHTaNbNMs. 3akoH ['ecca u ciencTBus U3 Hero. TemnoThl 00pa3oBaHUs U TOPEHUS
BEILIECTBA. | E€pPMOXMMHUYECKUE pacueTbl, HX HCIOJIB30BAHHE B IOKApHO-
TeXHUYECKUX pacyeTax. OlLEHKa IMOKapHOM OMAaCHOCTH BELIECTB IO TEIIOTaM
oOpa3oBaHus.

BepodTHOCT, M HAINpPABICHHOCTh XMMHUYECKUX peakuuil. BTopoit 3akoH
TEPMOJMHAMHMKU. BO3MOXHOCTP M HaIlpaBJICHUE MPOTEKAHMS XUMHUYECKHUX
npoueccoB. OOpaTuMble XUMHUYECKHE NPOLECCHl U XHUMHYECKOe U (pa3oBOe
paBHOBECHE. OHTPONMS KakK Mepa HEYIOPSJOYECHHOCTH CHUCTEeMBbL. I3MeHeHue
SHTPOIMHU B XMMUYECKUX IpoLeccax U npu (pa3oBbix nepexonax. Jueprus ['md0ca
KAaK KOJIMYECTBEHHAS] MEpa BEPOATHOCTH M HANPABIECHHOCTH CaMOIIPOU3BOJIBHOTO
MPOTEKaHUS XUMUYECKUX PEAKIIHA.

IIpakTnyeckoe 3aHsiTue.

TepMmoxumuyeckue pacuerbl. OmnpeneneHue yAEIbHOW TEIUIOThl CTOpPaHUS
BEILIECTB.

Oneprus ['mb0ca - kpuTepuil BO3MOXKXHOCTH HPOTEKAHUS XUMHUYECKUX
pEaKIui.

JlaGopaTopHo-npakTHYecKoe 3aHsTHEe (MPOBOAUTCH B  y4eOHO¥
ayIUTOPUH W J1a0opaToOpuM XHMHH) OKCICPUMEHTAILHOE OMpE/ICICHUC
TEIJIOBBIX AP(HEKTOB XUMUUYECKHUX MTPOIIECCOB.

CamocrosiTesibHass padoTra. XapakTepUCTHKA TOKAPHOW ONACHOCTH
BEILECTB MO TerioTaM oOpa3zoBanus. OIEHKa MOKAPHOM OMAaCHOCTH XUMUYECKHUX
IpoLIECcCOB 10 3Hepruu I'nboca.

PexoMenayemasi iureparypa:

ocHoBHas [1,2];

JoToJTHATENbHA [3,5].

TEMA 1.7. DiieMeHTbl XUMHYEeCKOH KUHEeTHKH

Jlekuusi. BBeneHne B XMMHUYECKYHO KUHETHUKY. CKOpPOCTh XMMHYECKOM
peakund. OCHOBHBIE TIOHATHS XUMWUYECKOM KHWHETUKM. ['OMOreHHmle U
reTEPOr€HHbIE CUCTEMBI, TOMOTE€HHBbIE M TeTepOreHHble peakuun. CKOpOCTh
TOMOT'€HHOU U IeTEPOreHHOMN pEaKIUu.

BinsiHue KOHLIEHTpalMy pearupyromnX BEMIECTB HA CKOPOCTh XUMUYECKOU
peakuuu. 3akoH aeucTBUsg Macc. KOHCTaHTa CKOPOCTM XMMHUYECKOW DPEAKIIMH.
MonekynsprocTs peakuuu. [lopsanok peakuuu.



Binsinue Temrneparypsl Ha CKOPOCTh XUMHYECKON PEAKIUHA. DMIUPUUYECKOE
npasmwio  Bant-I'odpda. VpaBuenume Appenmyca. ODHepruss  aKTHUBALUU
XUMHYECKOTO ITPOIIECCa.

BnusiHne katamn3atopoB Ha CKOPOCTh XMMHUYECKOM peakuuu. [ oMOTeHHbIN
Y TE€TEPOTEeHHBbIN KaTanu3. MexaHn3M JeHCTBUS KaTalIn3aTOPOB.

Tunsl CIOXKHBIX peakuuii. Xumudyeckoe paBHoBecue. [Ipunomn Jle
[arense. Buapl xumuyeckux peakuuil. KoHcTaHnTa paBHOBecHs 00paTUMOMN
peakuuu. CBs3pb »Heprum [uMbOOca W KOHCTaHTBHl paBHOBecus. BiusHue
SHTANBIIUIHOTO ¥  DHTPONMUIHOrO (akKTOPOB Ha paBHOBecwe. BrusHue
TEMIIepaTyphl, J1aBJICHUs, KOHIIGHTPALlMM pEarupyroumx BEIIECTB, J100aBOK
WHEPTHBIX Ta30B M KaTalu3aTOPOB HAa XUMHYecKkoe paBHoBecue. [lpuuHumn Jle-
[[TaTenbe U ynpaBieHUE peakUsIMU TOPEHHUS.

XapakTepucTuka ULENHbIX peakuui. llenHble peaknuu Kak OCHOBA
IIPOLIECCOB OKUCIICHUS. Hepa3BeTBIICHHBIEC U PA3BETBIICHHBIC LIETTHBIE PEAKIIUN.

OCHOBHBIE 3aKOHOMEPHOCTH U XapaKTEPUCTHUKA MMPOTEKAHUS IIPOLIECCOB
TOPEHHS.

IIpakTnyeckoe 3aHsiTHe.

Cxopocth xumuyeckord peakuuu. DOakTopsl, BIHAKOIIAE HA CKOPOCTh
peaKIuu.

JlaGopaTopHo-IpaKkTHYecKoe 3aHATHEe (MPOBOAUTCA B  Yy4eOHOU
ayIUTOPUHU U JadopaTopun xumMum) BrusHue BHENHUX (AKTOPOB HA CKOPOCTh
XUMHUYECKUX peakiui. Xumuueckoe pasHoBecue. [Ipuniun Jle-11larense.

CamocrositesibHast padora. l3ydeHue KaTtaau3aTopoB M KaTaTUTHYECKUX
cucTeM. Tumbel CIOXHBIX peakuud (mapajuielbHble, MOCIEAOBATEIbHbIC,
COINpsDKEHHblE,  KoseOarenbHble). llemHble  peakuuu C  BBIPOXKACHHBIM
Pa3BETBIICHUEM.

PexoMenayemasi iureparypa:

ocHoBHas [1, 2];

JomoHATeNbHAs [3,5].

TEMA 1.8. O61mue cBoiicTBa pacTBOPOB

Jlekuusa. OCHOBHBIE CBOMCTBAa pacTBOPOB.  PacTBOpBI 3JIEKTPOJIUTOB.
Knaccuduxanus pactBopoB. CiocoObl BEIPAKEHHSI COCTaBa PACTBOPOB.

OOpa3zoBanue pacTtBopoB. TepMoIMHAMUYECKHME OCHOBBI  Ipolecca
pactBopenusi. CyMmmapHbIi TEII0BOM A ()EKT pacTBOPEHHUS BEIIECTBA.

PactBopuMocTh M (akTOphI, BIUSAIONIME HAa HEE: MPUPOJIa BEIIECTBA H
pacTBOpUTENsSL, arperaTHOE COCTOSIHME, BHEIIHWE YCIOBUS (Temmeparypa,
naBiieHue). PacTBOpMMOCTh Ta30B B JKHMIAKOCTSAX. 3akoH ['enpu. IlapuwmanbHoe
napieHue, 3akoH  JlanproHa.  B3ammHas ~— pacTBOPUMOCTH  JKMAKOCTEM.
PacTBOpUMOCTB TBEPABIX BEIIECTB B KUJIKOCTSX.

PactBopbl HeanekTponutoB. 3akoHbl Paynsa. KonnuraTtvBHbBIE CBOKCTBA
pactBopoB. Mcnapenue xuakocteid. J[aBieHHE HACBIIMIEHHOTO mapa. 1-ii 3aKoH
Payns. Temneparypa KUNIEHHs M TEMIIEpaTypa 3aMepP3aHus pacTBOPOB. 2-i 3aKOH
Payus.



bunapnbie xunkue cuctembl. 3aKOoH Payns W OTKIOHEHUST OT HETO.
Pa3nenenne MHOTOKOMITOHEHTHBIX KUAKUX cucTeM. 3akoHbl KoHOBasIOBa.

IIpakTHyeckoe 3aHsATHE.

CnocoObl BBIPAKEHUS COCTaBa PACTBOPOB.

Nounble paBHOBecHs B pacTBopax. OmnpeeneHnue BOJOPOIHOTO MOKA3aTEIIs.

KonnuratuBnsie cBoiicTBa pacTBOpoB. OmnpezeneHue AaBICHUS IMapa Hal
PacTBOPOM.

CamocrositesibHasi  padora. l3ydeHne MexaHU3MOB  0Opa3oBaHUs
pactBopoB. ConpBaranusi W ruaparanus. Teopuss o0pa3oBaHUsS pPacTBOPOB
J.1.Menneneena.

Pexomenayemas ureparypa:

ocHoBHas [1,2];

JOTIOJTHUTE bHAS [5].

TEMA 1.9. OcHoBHbIe THCIIEPCHBIE CUCTEMBI H X XapPaKTEePUCTUKH.

Jlekuusi. OCHOBHBIE CBOWCTBA JUCIEPCHBIX cuUCTEM. JlucmepcHoe
cocTosiHME BemlecTBa. JlucnepcuoHHas cpena W aucnepcHas (asza. YcioBus
CYILIECTBOBAHMS JUCHEPCHBIX cucTeM. Kiaccudukaius IUCIEpPCHBIX CHCTEM IO
arperaTHOMy  COCTOSIHMIO W CcTeneHu  aucnepcHoctd.  CBoOoaHO- U
CBSI3BHOAMCIIEPCHBIE CUCTEMBbl. Y IeJbHAasi TOBEPXHOCTh JUCIEPCHOM  (ha3bl.
CocTosiHue BellecTBa Ha rpaHule pasaena ¢a3. [loBepxHocTHas s3Heprus u
IIOBEPXHOCTHOE HATSKEHHUE.

[ToBepxnoctubie  siBneHus. CopOmuss W COpOIMOHHBIE  MPOIECCHI.
AncopOrnus, abcopOIusi, XxeMocopOIusi U KanuuisipHasi KoHneHcanus. M3orepma
MOBEPXHOCTHOTO HaTsbkeHusa. lloBepxHocTHo-akTuBHBIE BemiectBa (I1IAB).
Knaccudukanusa [TAB. AnacopOius ra3oB 1 mapoB Ha NOBEPXHOCTH TBEPBIX TEI.

Onrhueckue, KWHETHYECKHE M DJIEKTPUYECKHE CBOMCTBA JUCIIEPCHBIX
CUCTEM. YCTOWYMBOCTbD M KOAryJsilusl JUCIEPCHBIX CcUCTEeM. DakTOpbl
YCTOMYMBOCTH JIUCIIEPCHBIX CUCTEM: KUHETUYECKUH, dJIEKTPUUECKUH, CTPYKTYPHO-
Mexanndeckui. Koarynupyromee  gedcTBue  3JIEKTpOJMTOB.  PaspymeHwne
JIMCTIEPCHBIX CUCTEM. MOJIEKYJISIPHO-aICOPOITMOHHAs CTa0WIn3aIus JUCTIEPCHBIX
cucteM [IAB 1 BBICOKOMOJNIEKYISIPHBIMU COEAUHEHUSMHU.

JlaGopaTopHo-npakTHYecKoe 3aHsATHEe (MPOBOAUTCA B  y4eOHO¥
ayIMTOpPUMU W JabopaTopum XuMHH). V3yueHwe mpOIECCOB pPaBHOBECHS B
pactBopax. I[lomydyeHne u CBOWCTBA NUCTEPCHBIX cHCTEeM. M3ydeHwe mporieccoB
COpOIIHH.

Camocrositesibnass  padora. CopOuumonnble mporeccbl.  OCHOBHBIC
OPUHITUIBL  XpoMaTorpaduyecKoro  pasjelieHus BemecTB. [loBepXHOCTHO-
aKTUBHBIC BEIIECTBA U UX MCIOJH30BAHKE B MPAKTHKE MTOKAPOTYIICHUS.

Pexomenayemas ureparypa:

ocHoBHas [1,2];

AonoJHUTEbHAS [3,5].
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TEMA 1.10. OkucauTe/IbHO-BOCCTAHOBUTE/IbHbIE MPOLIECCHI

Jleknusi. OCHOBHbBIE TOJOKEHUS TEOPUU OKUCIEHUS — BOCCTAHOBJICHUS.
OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE  peakiuu.  CyIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peakuuid. CTerneHb OKHUCIEHHS W BaJEHTHOCTb. MeToauka
COCTABJICHHSI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.

Baxueimme OKHCIUTENN U BOCCTAHOBUTENIHN U X MeCTO B [lepuonnueckon
CUCTEME JIEMEHTOB.

OcHoBbI 2nekTpoxumuu. Ckadok MOTEHIMala Ha TpaHulle pasnuena (a3 B
AJIEKTPOXUMHUYECKOW CUCTEME. JIBOMHOM SJIEKTPUYECKHUM CJIOM M €ro CTPOECHHE.
[anpBannueckas uenb. JIC TranbBaHMYECKOTO AJIEMEHTA. JIEKTPOJIHBIC
MOTeHUMaNbl. P HanpskeHuid MmetauioB. Y paBHeHue HepHcera.

Knaccudukanusa rampBaHuueckux »3JeMeHTOB. [lepBUuHBIE, BTOpUYHBIE,
KOHIICHTPAI[MOHHBIE,  TOIUIMBHBIC  DJIEMEHThl.  XUMHUYECKHE  HCTOUYHHUKHU
AIEKTPUYECKON SHEPTUU. AKKYMYJISATOPBL.

Onektponn3.  OCOOEHHOCTH  3NEKTPOXMMUYECKHX  pEaKudl  mpu
anektposnse. [loxkapHast O1acHOCTh MPOLIECCOB AIEKTPOIIN3a. 3aKOHbI Dapajes.

XUMHYECKash U AIEKTPOXUMHUYECKass KOPPO3Usl METaIoB. MeToIbl 3alUThI
oT KOpPpO3UHn (mpoTekTopHas, KaToHas, aHo/Hasl, XUMHUYECKasl,
AHTUKOPPO3UOHHBIC MTOKPBITHSA).

IIpakTHyeckoe 3aHATHE.

CocraBieHue ypaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA.

["anbBaHMYECKHE PTIEMEHTHI.

JlaGopaTopHo-npakTHYecKoe 3aHsATHEe (MPOBOAUTCH B  y4eOHO¥
ayiMTopud W JiaGoparopuu  xumMuHM)  l3ydeHWe  OKHCIMTEIBHO-
BOCCTAaHOBUTEJIBHBIX TIPOIIECCOB, KOPPO3Usl U (PAKTOPHI HA HEE BIMSIONIHUE.

CamocrosiTesibHas padora.

N3ydenune BaKHEWIINX OKHUCINATENIEW U BoccTaHOBUTENEH. [lokapoomnacHsie
CBOMCTBA OKHUCIIUTEJIEH M BOCCTAaHOBHUTENEH. M3ydeHrE MPOLECCOB AIEKTPOJIN3A.
3aKkoHBl ANEKTpodu3a. M3ydeHue pasiuyHBIX BUIOB  AHTHUKOPPO3MOHHBIX
noKpbITUH. [ToAroTOBKA K KOHTPOJBHON paboTe Mo Kypcey oOIel XuMuH.

PexoMenayemasi iureparypa:

ocHoBHas: [1,2];

goroHuTeNbHas [3,5].

PA3JAEJI 2. Oprannueckasi Xumus
TEMA 2.1. OcHOBHbIE TeopeTHYeCKHUE MOJI0OKEHUSI OPraHNYeCKOoil XUMUH.

Jlekuus. Beenenue B OopraHmyeckyr0 XUMHUIO. OCHOBHBIE TEOPETHYECKHE
IIOJIOKEHUsT oprannyeckor xumuu. [Ipenmer opranundecko xumuu. BaxnHeunmme
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dTanbl Pa3BUTUSA OPraHUYECKOM XMMHMM M IPOMBIIUIEHHOCTH OPraHUYECKOro
CUHTE3A.

Teopus crtpoenuss oprannueckux BemecTB A.M.bytnepoBa. CBs3b
XUMHYECKUX CBOMCTB CO CTPYKTypoi Mousekyia. Knmaccudukaius opraHu4ecKux
BemecTB. OCHOBBI COBPEMEHHON TEOPUHU XUMHUYECKOTO CTPOCHUS U PEAKLIMOHHOMN
CIOCOOHOCTH oOpranndyeckux BemecTB. CTpykTypHbie Qopmyisl. M3omepus.
Knaccudukanus peareHTOB U peakifii B OpraHu4ecKoi XHMHH.

MecTo XMMHH CpeAU CIIEUANIBHBIX TUCHHUIIINH B IIOKAPHOM JIETIE.

IIpakTH4eckoe 3aHsATHE.

OCHOBHBIE TEOPETHUYECKUE IIOJIOKEHUS OpraHu4eckod XuMuu. OCHOBBI
HOMEHKJIATypbl OPTaHUYECKUX COEANMHEHUIA.

CamocrositeibHast padora. IloHatne MHOrooOpasus OpraHMYECKHX
coequHeHnil. CTpykTypHble QopMmyibsl. CocraBieHue rpapuieckux (Gopmy
yIJIEBOJOPONOB, HX  M30MepoB. ['omosiormyeckue  psmbl. N3omepus.
Knaccuduxanus peakiuii B OpraHu4ecKol XUMHH.

Pexomenayemas Jureparypa:

ocHoBHas [1,2];

JomoyHATeNbHas [1,2,5].

TEMA 2.2. CTpoeHue U CBOWCTBA YIJIeBO0PO/IOB.

Jlekuus. IlpenenpHbie yriieBomoponabl ¢ OTKPBITOM Lenbro. lIpenenbHbie
yINIEBOJOPOABI - alkaHbl. M3oMepus, HOMEHKIATypa, HaXOXXICHHUE B IIPUPOJIE.
CuHTE3  mpefenbHbIX  yINIEBOAOPOAOB.  Pu3WyecKkne, XUMHYECKHME WU
I10’KapooIlacHbIe CBOWCTBA. [IpuMeHeHne npeaesbHbIX yIiIeBOIOPOIOB.

HenpenenpHble yriieBogopoabl C  OTKpBITOM Henbro. HemnpenenpHbie
yIJIEBOAOPOABI - alKeHbl. HM3omepus, HomeHkinarypa. CHHTE3 ATHUIEHOBBIX
yrieBonoponoB. Du3nyeckue, XHUMHUYECKHE M II0KAPOOMACHBIE CBOMCTBA.
[IpuMeHeHNE aKEHOB.

ALIETWJIEHOBBIE YIJIEBOAOPOABI - QIKWHBL. 30Mepus, HOMEHKIATypa,
CHOCOOBI TOJIy4eHUs], (PU3NYECKHe, XMMHUYECKHME M T0KAPOOIACHBIE CBOWCTBA.
[Ipumenenue ankuHOB. CpaBHUTENbHAS XapAaKTEPUCTHKA IMOXKAPHOM ONACHOCTU
YIJIEBOIOPOJIOB C OTKPBITOM LEMBIO.

HenpenenbHble yrieBogopobl C IByMsi KpaTHBIMU CBsI3iMU. OCOOEHHOCTH
CTPOCHMS U IPUMEHEHUSL.

I'anorenonpousBoaHble  yrimeBomoponoB.  M3omepus, HOMeEHKnarypa,
OCHOBHBIE CIIOCOOBI MOJTy4EHHUs, (PU3HUUECKUE U XUMHUECKHE CBOMCTBA. XJIaJOHBI
KAaK OIHETYIIAIINE BEUIECTBA.

Huknuueckue yrieBogopoasl. Kapbouuknuuyeckue coequnenus. CTpoeHue,
dbu3nueckue U XuMu4Yeckue cpoiicta. [IlpuMenenue.

Apenbl.  PazButme  Teopum ~ cTpoeHus  Oenzona.  CoBpeMEHHbIE
MPECTaBICHUS] O CTpOeHUHU OeH3ona. ['omonornueckuil psin Oensona. M3omepus,
HoMeHKJaTypa. CrocoObl monyudeHus, (U3MYECKUEe M XUMHUYECKHE CBOMCTBA.
[Ipumenenue apeHoB. KOHIEHCUPOBaHHBIE CUCTEMBI.

IIpakTHyeckoe 3aHATHE.
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AJIKaHbl, aJIKEHBI, AJIKUHBI, TUEHBL, apeHbl. FI30Mepbl 1 TOMOJIOTH.
Homenknartypa yrieBoaopoaos.

CnocoO0bl MOJIyYeHUs U XUMHYECKHE CBOMCTBA MPEAEIbHBIX YIJIEBOAOPOIOB.

CnocoObl  TONyYeHHS] W XMUMHUYECKHE  CBOWCTBA  HEMPEACIIbHBIX
yIJIEBOJOPOJIOB.

JlaGopaTopHoO-TIpaKkTHYECKoe 3aHsATHE (TPOBOAUTCS B YUeOHOI
ayIuTOPUM ¥ JadopaTopuu XxuMun) MzydeHrne pU3NKO-XUMUICCKIX U
M0KapOOIACHBIX CBOKCTB YTII€BOJOPOIOB.

CamocrosiTesibHass  padora. ['aJoreHnpous3BOAHBIE  YTIIEBOJIOPOJIOB.
N3omMepusi, HOMEHKIATypa, OCHOBHBIE CIOCOOBI TMOJNy4YeHHs, (GU3HYECKHE U
XUMUYECKUE CBOMCTBA. XJagoHbI Kak OTHETYIIALIUE BEILIECTBA.
Kap6ouuknuueckue coenunenus. CtpoeHue, (U3MYECKUE U XHUMHYECKHUE
cBolicTBa. [Ipumenenne. KonaeHCHpPOBaHHBIE CUCTEMBI.

Pexomenayemas Jureparypa:

ocHoBHas [1,2];

nornoyHuTeNbHas [1,2,4].

TEMA 2.3. Kucjiopoacoaep:kauiue opraHudeckue coenHeHust

Jlekuusi. Kucnopoaconepxaiinue OpraHudyeckue coeauHeHur. CrupTel.
Knaccudukanus, HomeHkiarypa, uzomepus. Metoasl nonydenus. duznyeckue u
XUMHUYECKHE CBOMCTBA. MHOTrOaTtoMHbIe ClIUPTHI. [10skapoonacHOCTh CIUPTOB.

[Ipocteie >¢upbl. M3omepus, HOMEHKJIATypa, CIOCOOBI IOJy4YEHUS,
duznyeckue, XMuMUYECKUE U MOKapOONacHbIE CBOWCTBA.

[lepexucuHslie coenuHenus. CTpoeHue, cnocoObl MONy4eHUs, (PU3NUECKUE,
XUMUYECKHME M  II0XKApOOIlaCHbIE CBOWCTBA. [IpuMeHeHHMe OpraHM4ecKux
IIEPEKUCEN.

HomenknaTtypa  KMCIOpOACOAEpKAIIMX  OPraHUYECKUX  COEAUHEHHUM.
Kap6onunbnbie coequHenusi. CTpoeHue, u3omepus, HoOMeHkjaTypa. OCHOBHbIE
CHOCOOBI MOJYYEHHUs AJbJETHA0B M KETOHOB. Du3nyeckue MU XUMHUYECKHE
cBorcTBa. [[pyumMeHeHne B IpOMBIIIIIEHHOCTH.

KapOoHOBBIE ~ KHUCIOTHI. Knaccuduxanus, CTpPOEHHE, u30Mepusl,
HOMeHKJaTypa. CrnocoObl mosydeHus. Pu3nyeckue W XUMHUYECKHE CBOMCTBA.
OO6acTb MPUMEHEHUH.

Cnoxuele >¢upbl. CTpoeHue u crnocoObl MOJy4YEHHUs. XUMHUYECKHE
CBONCTBA.

Bricime kxupHbIE KUCIOTHI U BBICIIME COUMPTHL. Mbl1a, BOCKH, *KUPBI, MACJIA.
[Ipumenenne u moxkapHas omacHOCTb. OLEHKa CKJIOHHOCTHM Macel M JKUPOB K
IIPOLIECCY CAMOBO3TOPaHUs.

IIpakTHYyeckoe 3aHATHE.

CnocoObl OJIy4eHHs] KUCTIOPOACOAEPKAIIMX OPraHUUYECKUX COSANHEHUM.

XUMHYECKHUE CBOMCTBA KUCIOPOACOAEPKALIUX OPTaHUYECKUX COCIUHECHUM.

JlaGopaTopHo-npakTHYecKoe 3aHsATHEe (MPOBOAUTC B  y4eOHO¥
aynuropuu u Jjadoparopuu XxumMuu) OHU3MKO-XMMUYECKHE M I0KAPOOIACHBIC
CBOMCTBA KHCIIOPOJCOJAEPKAIIUX OPraHUYECKUX BEIIECTB.
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CamocrosiTesibHas padora. IIpocteie adupsl. M3oMeprs, HOMEHKIATYpa,
CIIOCOOBI MOTYYECHHUS, PU3NUECKHE, XAMHUCCKUE M IOXKApOOIacHbIC CBOMCTBA.

[Tepekucubie coemauuenus. CTpoeHHe, CIOCOOBI MOIyYeHHUs, (pU3HUECKUE,
XMMHYECKHE M  IOKapOOIacHble CBOWCTBA. [IpUMEHEHHE OpraHHYECKUX
nepekuceil. Beiciine )KupHble KUCIOTHI U BBICIIHE CIMPTHL. Mblia, BOCKH, YKHPBHI,
macia. [IpumeHenne u mokapHas onacHocTh. OIeHKa CKIIOHHOCTH Macell U KUPOB
K IIPOIIECCY CAMOBO3TOPAHHSI.

Pexomenayemas ureparypa:

ocHoBHas [1,2];

aomnoyHuTenbHas [1,2,4].

TEMA 2.4. lloinMepbl 1 NOJIMMEPHbI€ MaTEePHAJIbI.

Jlekmusi. OOmme cBeeHUST O BBICOKOMOJEKYJSIPHBIX COEIUHEHUSIX.
BBICOKOMOJIEKYJIIpHBIE COEAMHEHUS U UX POJIb B IPHUPOAE U TeXHUKE. OCHOBHBIE
noustust xumuu BMC. Knaccudukauus u  HomeHknatypa. (OcoOeHHOCTH
(U3MYECKOro COCTOSIHUSL TOJIMMEpPOB, MEXaHWYECKHE CBOWCTBA. JlecTpyKums
NoJIUMEpPOB. B3anMOCBSI3b CTPOEHHUSI MOJMMEPOB C HUX TEPMOCTOHMKOCTBIO U
TOPIOYECTHIO.

[Tonumepbl W TOJMMEpPHBIE MAaTepHallbl, MX TIOJIYyYEHHWE U CBOMCTBA.
[Tonumeppl, OJMTOMEPBl W HMX CHHTE3: PEAaKUUU IOJIMMEPU3ALMU W PEaKLHU
NOJIMKOH/ACHCAMU. XHUMHUYECKHE TpeBpalieHus mnoaumepoB. OcobeHHocTH
peakumii noaumMepoB. CHUKEHUE TOPHOYECTH ITOJIUMEPOB.

[TonuMepHble MaTepuanibl: KaydyyKH, IJIaCTMAcChl, XUMHUYECKHE BOJIOKHA,
JIAKOKpPaCO4HbIE MOKPHITHS. [IprMeHeHne noamMepoB, X IOXKapHas OMACHOCTb.
OcoOeHHOCTH TOpeHHs MOJMMEpPHbIX MarepuanioB. [lomydyeHue OrHe3alUTHBIX
MOJINMEPHBIX MaTEPUAJIOB.

IIpakTnyeckoe 3aHsiTue.

[Tonumepu3aMOHHbBIE W TOJMKOHACHCALIMOHHBIE CHOCOOBI MOJYyYEHHUS
BBICOKOMOJIEKYJISIDHBIX COEIMHEHMI. PelleHne 3agady Ha ropeHHe MOJTUMEPHBIX
MaTepHuaoB.

JlaGopaTopHo-IpaKkTHYeCKoe 3aHsATHEe (MPOBOAUTCA B  Yy4eOHOU
aynuropuu u Jjadoparopuu Xxumuu) OHU3MKO-XMMUYECKHE M I0KAPOOIACHBIC
CBOMCTBA NOJINMEPOB U MOJUMEPHBIX MAaTEPUAJIOB.

CamocrositesibHass  paGora. [lonmuMepHble  Marepuanbl:  Kay4yyKu,
IJIACTMACChl, XWMHYECKHE BOJIOKHA, JAKOKPAaCOYHbIE MOKphITHs. IIpumeHeHue
NOJIUMEPOB, HX TMOXKapHas OmacHOCTh. (OCOOEHHOCTH TOPEHHUS MOJIMMEPHBIX
MarepuanoB.  [lomydyeHne  OrHE3alIUTHBIX  MOJHUMEPHBIX  MaTEPHAJIOB.
XapakTepUCTHUKA OrHE3AIUTHBIX ITOKPBITUH.

Pexomenayemas qureparypa:

ocHoBHas [1,2];

nonojHUTEbHAS [1,2,4].

TEMA 2.5. Oprannyeckoe TOIJIMBO U €ro nepepadorka.
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Jleknusi. Opranuueckoe TOIUIMBO M ero mnepepaborka. Kiaccudukarms
TOIUIMB M X XapaKTEPUCTUKH.

TBepaoe TOIIMBO U MPOAYKTHI ero nepepaboTku. Cyxas MeperoHka yris
(muponu3), ra3u@uKaIus yris, THIPOTreHU3AIs TBEPIOTO TOTUIMBA.

Hedth, cocraB Hedtu. IlepBuunas mnepepaborka HedTu (mpsmas
neperonka). Bropuunas mepepa®oTka He(TH: KPEKHHT, PUPOPMUHT, MHUPOIU3.
[IoHATHE OKTAaHOBOI'O YHCIIA.

["a30B0€ TOIIMBO U MPOAYKTHI €r0 MePepadOTKH.

[ToxxapHast onacHOCTh HeTenpoaykToB. OCHOBHBIE MMOKA3aTENH MOKAPHOU
OMACHOCTU: TEMIIEpaTypbl BCIBIIIKK, BOCIUIAMEHEHHUS, CaMOBOCIIJIaMEHEHUS,
TEMIIEpaTypHbIE TMpEAeNbl pacHpoCTpaHEHUs IUIaMeHH. MeToapl pacuera
nokasateliel Mo>kapHOM OMacHOCTH.

JlaGopaTopHo-npakTHYecKoe 3aHsATHEe (MPOBOAUTCA B  y4eOHOI
ayquTopuu u JjadopaTropuu xummuu) V3ydeHue cocraBa TBEPIOTO WM KUIKOTO
OpraHUYECKOro TOILJIUBA.

CamocrositenbHass padora. Bropuunas mnepepaOoTka HEPTH: KpPEKHUHT,
pudopMUHT, TUPOIU3. [IoHATHE OKTAHOBOrO U LIETAHOBOIO YHUCIA.

N3yuyeHue cocraBa OpraHMueCcKoOro TOIINBA.

PexoMeHnayemas qureparypa:

ocHoBHas [1,2];

aomnonHuTeNbHas [1,2,4].

TEMA 2.6. B3pbiBuaTble BellleCTBA HAa OCHOBE OPraHUYeCKHX
COeIMHEeHMH.

Jleknusi. OCHOBHBIE CBEIEHMsI O B3pBIBUATHIX BEIIECTBaX. B3pbIBUaThIe
BEILIECTBA HA OCHOBE a30TCOJAEPXkAIIMX OpraHuYecKux coeauHeHnu. Kparkas
XapaKTEepPUCTHKA B3pbIBYATHIX BellecTB. HWHunmupyromue, OpU3aHTHbIE U
MeTaTelabHble B3pbIBUaThie BemecTBa. (CmocoObl TONY4YEeHUS M TOXKapHas
OMACHOCTh HHUTPOCOEIMHEHUUA OE€H30Jla W €ro NpPOU3BOJAHBIX, HHUTPOI(UPOB
MHOT'OaTOMHBIX CIIUPTOB U LEJUTIOJI03bI, aMUHOB U UX NPOU3BOIHBIX.

XHWMHUYECKHE CBOMCTBA a30TCOAEPKAIIMX OPTAHUYECKUX COCAUHEHUN. A30T
- W cepacoAepiKallie OpraHuyecKHe COEIMHEHHMs, CIOCOObl MOJy4YEHUS,
XUMHYECKUE CBOWCTBA.

CamocrositeibHasi padora. XapakTepUCTHKa W IIOKapHas OMNAacCHOCTH
B3pBIBYATHIX BEUIECTB U a30TCOJEPKALINX yI0OpEHUil.

PexoMenayemasi iureparypa:

ocunoBHas [1,2];

nonojHuTe bHas [1,2].

TEMA 2.7. XuMus OrHeTyIIAIIUX BelleCTB

Jleknusi. XvuMusi orHetymammx BemiecTB. Kiaccudukaius orHeTymammx
BEILIECTB, MEXAHU3MBbI IPEKPAIIECHUS TOPEHMUS.
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Bonma kak orsmerymiamiee BemecTBO. [I0J0KUTENBHBIE M OTPULIATENIbHBIC
cBoiicTBa Boabl Kak OTB. XuMuuyeckuii cocTaB U MEXaHU3M AEUCTBHUSA JO0ABOK,
MOBBIIAOIINX OTHETYIIAIYI0 CIIOCOOHOCTh BOJIBI.

[lensl: cmocoObl moNMyuyeHuss U cTpoeHue. [loBepXHOCTHO-aKTHUBHbBIC
BEIIECTBA NPUMEHSEMBIE JUISI TOJYYECHHUS II€H B MPAKTUKE MOXKAPOTYIICHUS.

Heroproune ra3sl ©  TrajgoreHONPOU3BOAHBIE  YIVIEBOAOPOAOB KAk
OTHETYIIAIIME BEIIECTBA. XJIaJ0HbI, UX KJacCU(pUKaIs, CBOUCTBA U TPUMEHEHHUE.

Knaccudukanus u 0cOOEHHOCTH NPUMEHEHHS TOPOIIKOBBIX COCTABOB.

IIpakTH4eckoe 3aHsATHE.

CniocoObl ToJy4eHusl, HOMEHKJIATypa U CBOMCTBA MOBEPXHOCTHO-AKTUBHBIX
OpTraHUYECKUX BEIIECTB.

CamocrosiTeabHas padora. Heroproune rassl U rajaoreHOIPOU3BOJIHbBIC
YTJIEBOJIOPO/IOB KaK OTHETYIIAIMe BellecTBa. XJIaJOHbl, UX Kiaccuukaims,
CBOICTBa M MPUMEHEHHE B MOXKapHOU oxpaHe. KoOMOMHMPOBAaHHbBIE OTHETYIIANIUE
COCTAaBBI.

Pexomenayemas Jureparypa:

ocHoBHas [1,2];

nornoyiHATeNbHas [1,2].

5. Metoauueckue PEKOMECHIAIUMA 110 OPraHu3aliui U3YICHUA TUCHUITJIMHBI

[Ipu peanuzanuu NporpaMMbl JTUCHUIUIMHBI HCIHOJB3YETCS TaKUe BHUJIbI
3aHSATHI: JISKIUS, TPAKTUYECKUE U T1a00paTOPHBIC 3aHSATH.

Jleknusi: COCTaBJIsIET OCHOBY TEOPETUUECKOTO0 OOyUEHHUS WM JIOJDKHA J1aBaTh
CUCTEMATU3UPOBAHHBIE OCHOBBI HAYyYHBIX 3HAHUW MO JUCIUIUIMHE, PACKPHIBATH
COCTOSIHUE€ U TEPCINEKTUBBI PA3BUTHUSI COOTBETCTBYIOIICH 00JIacTH HAyKu H
TEXHUKH, KOHIICHTPUPOBATh BHUMAaHHE OOYyYalONMMXCS Ha HAMOOJee CIOXKHBIX U
Y3JIOBBIX BOIIPOCAX, CTUMYJIMPOBATh UX aKTUBHYIO MO3HABATEIBHYIO ACSITCIBHOCTD
U CIIOCOOCTBOBATH (POPMHUPOBAHUIO TBOPUECKOTO MBIITUICHUS.

IIpakTHyeckne 3aHATHSI TTPOBOIUTCS B IEIAX: BBIPAOOTKH MPAKTHYCCKUX
yMEHUN W TPUOOPETEHUS HAaBBIKOB, 3aKPEIJICHUS IMPOWICHHOTO Marepuaiga IIo
COOTBETCTBYIOIIMA TEeME AWCIUIUIMHBL. [JIaBHBIM COJIEp)KaHUEM 3TOTO BHIA
yUEOHBIX 3aHATHM sBIsleTCs paboTa KaxJAoro OOy4Yarollerocsi MO OBJIAJCHUIO
MPAKTUYECKUMH YMEHUSMU M HaBBIKAMH MPO(ECCHOHATBHON JESITEIbHOCTH MyTeM
pellieHUs] CUTYyaTUBHBIX 3a7ad, O0OOOIIeHHe, CHUCTeMaTu3alus, YIriIyOJieHue,
3aKPETUICHHE TEOPETHYECKUX 3HAHWM MO KOHKPETHBIM TeMaM ydeOHOTO Kypca
«Xumusy; popMupoBaHre yMEHUN MPUMEHATH TOJYYCHHBIC 3HAHUS Ha MPAKTHUKE,
peanu3aIuio eIWHCTBA WHTEJUICKTyaJIbHOW U TIPAKTUYECKON NEeITebHOCTH;
BBIPAaOOTKA TIPU PEIICHWU TOCTABJICHHBIX 3a7a4 MPOQPECCHOHAIBHO 3HAYUMBIX
KaueCTB:  CaMOCTOSITEIBHOCTh,  OTBETCTBEHHOCTh, TOYHOCTh,  TBOpYECKas
WHUIINATHBA.

OOpa3oBaTeIbHBIMUA ~ 33/1a4aMHd  MPAKTHYECKOTO  3aHSTHS  SBIISIOTCS:
rIyOOKOe H3y4YeHHE JIEKIIMOHHOTO MaTepuasia, M3ydeHHE METOJO0B paboThl C
y4eOHOM  JIUTepaTypoi, TMOJy4YeHHE  MEPCOHAIBHBIX  KOHCYJbTAllMK Y
npenojaBaresis; pelieHue CIeKTpa MPaKTHYECKUX 3aJad, B TOM YHCIIE
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npo(ecCUOHANBHBIX  (aHaJM3  NPOU3BOACTBEHHBIX  CUTyallUld,  peEIllIeHue
CUTYAIllMOHHBIX 33/1a4, W T. I.); BBIIIOJIHEHUE BBIYHUCICHHUM, pacdyeToB; pabora ¢
HOPMATHUBHBIMH JOKYMEHTAMH, HHCTPYKTUBHBIMH MaTepUalaMH, COIPABOYHUKAMU;
MaKCUMaJbHOE MpUOIMKEHHE O0O0yYaromuxcsi K  BBIIOJHEHHUIO  OyIyIIHMX
(GyHKIIMOHATBHBIX 00sA3aHHOCTEH, oOecrieueHre (QOPMHUPOBAHUS MPAKTUUECKUX
HAaBBIKOB U YMEHHM.

JlaboparopHbie 3aHaTHA. llemplo 11a0OpaTOpPHOrO 3aHATUSA  SIBIIAETCS
YCBOEHHUE TEOPETUYECKUX OCHOB JUCLHILIMHBI U MTOJyYEHUE MPAKTUYECKUX HaBBIKOB
UCCIIEIOBaHUSI IIyTEM IIOCTAaHOBKH, IIPOBENECHHUs, OOpabOTKM M IPEICTaBICHUS
PE3YyJIbTATOB JKCIIEPUMEHTA HA OCHOBE IPAKTUYECKOI'O HCIIOJIb30BAaHUS PAa3JINYHbIX
METO/IOB (HAOJIIOJECHUS, U3MEPEHMs, CPaBHEHUs U Jp.), NMPUOOPETECHHS HABBIKOB
OIIbITa TBOPYECKOM JIEATEILHOCTH.

Koncyabranun. KoHcynbpTanuum NpoBOIATCS NPENOAABaTEIEM, BEIyIIHM
3aHATUA B YU€OHOM IpyIINe U HOCAT IPYMHIIOBOM XapakTep.

CamocrosiTesibHasi paboTa 00y4arlOIIUXCs HANpaBlieHa Ha yriayOJieHue u
3aKpEIUICHUE 3HAHWM, MOJYYEHHBIX HA JEKUUAX U JPYTUX 3aHATHUSAX, BBIPAOOTKY
HABBIKOB CaAMOCTOSITEIBHOIO aKTUBHOTO MPHOOPETEHHS] HOBBIX, JOMOJHUTEIbHBIX
3HAHWM, MOATOTOBKY K MPEACTOAIIMM Y4YE€OHBIM 3aHATHUSAM M IMPOMEXYTOUHOU
aTTECTallH.

6. OueHo4YHbIE MATEPHUAJIBI N0 AUCIUIIINHE

Texymmii KOHTpOJIb yCIEBa€MOCTH OOECIIEYMBAET OIICHMBAaHUE XOJ1a
OCBOCHMSI  JIUCUMIUIMHBI, TPOBOJUTCA B COOTBETCTBUU C  COJICPKaHUEM
JTUCIUTUIMHBI 110 BUIaM 3aHATHI B (hOpMe ompoca, pelIeHHs 3a/1a4, TECTUPOBAHMSI,
3aIMTHI OTYETOB MO J1a0OPATOPHBIM paboTaMm.

[TpomexxyTouHass arrecTanusi 0OSCIEYMBACT OIICHHUBAHUE MPOMEKYTOUHBIX
U OKOHYATEJIbHBIX PE3yIbTaTOB OOYYCHHUSI MO JUCIUILIMHE, MPOBOAUTCS B (hopme
3a4yeTa, SK3aMeHa.

6.1. [IpumepHBIE O1LIEHOYHBIE MATEPHAJIBI:
6.1.1. Texkymero KOHTpOJIA

Tunossie BONpockI 17151 onpoca:

1. IlpuBenaute mepBoHAYATBHYIO (DOPMYIUPOBKY MEPHUOIUUYECKOTO 3aKkoHa [l
N. Menneneesa.

2. Jlaiite coBpeMeHHYIO (HOPMYIUPOBKY Nepuoaudeckoro 3akona J[[. W.
Meneneena.

3. Uto Ha3pIBaeTCS NEPUOJIOM, IPYIIIION MEPUOIUIECKON CUCTEMBI?

4. Kakue s1eMeHTBl BXOAAT B COCTaB IJIABHBIX MOJATPYII MEPUOAUYECKON
CUCTEMBI?

5. Kakue snemMeHThl BXOJAT B COCTAaB MOOOYHBIX MOATPYII NEPUOIUYECKON
CUCTEMBI?

6. [lepeuncirure OCHOBHBIE YACTHULIBI, COCTABJISIOIINE aTOM.
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7. UTo npencTaBisitoT co00i N30TOMBI?

8. 3HaueHue IrIaBHOIO KBaHTOBOIrO 4yMcia paBHO 3. Kakue 3HaueHus MOTyT B
ATOM Cclly4ae MPUHUMATh MOOOYHOE (OpOMTAIBLHOE) W MAarHUTHOE KBAaHTOBBIC
yucna?

9. U3 mepeuncineHHBIX HIKE XapaKTEPUCTUK aTOMOB TICPUOIUYECCKU
U3MEHSETCS  a) 3apsAl Aapa aroMa; 0) OTHOCHUTENbHAs aTOMHas Macca; B) YUCIIO
SHEPreTUYECKUX YPOBHEM B aTome; TI) YHUCIO DJJIEKTPOHOB Ha BHEIIHEM
HHEPreTUYECKOM ypoBHE. BriOepute BepHbIil OTBET (OTBETHI).

10. Kakue mepuonsl He comepxar p-, d- wimm f- snemenToB? EcTh sm
NIEPHUO/IbI, HE COEPIKAIIUE S- DIIEMEHTOB?

TunoBble 3a1aHus AJ151 TECTUPOBAHUS:
N3omepom neHTaHa sBISETCS:

1. Tlenren.

2. TlenTum.

3. IlukiomnenTaH.

4, 2-metunOyTaH.
['omonorom npomnana sBAsieTCS:

1. Meran.

2. byrtanuen.

3. Ilpomnen.

4. TluknonponaH.
Haunboiee xapakTepHbIMU TSI AIKAHOB SIBJISIIOTCS PEAKIIUU:

1. TlpucoeguueHus.

2. 3amMerieHus.

3. Tomumepuzammu.

4. OTuierieHusl.
AJKEHBI TIOJTyYarOTCS U3 TAOTCHAIKAHOB TIPH JICHCTBUH HA TaJIOTCHATKAHBI

1. BoaHoro pacTBopa Iien04Hu.

2. CrnupTOBOTO PacTBOPA LIEIOYH.

3. Pa306aBneHHOI CepHOI KHUCTOTHI.

4. KOHIEHTpUPOBAHHOI CEPHOM KHUCIIOTBHI.
[IpucoennHeHNE TaIOTEHOBOIOPOIOB K aTKEHAM IMTPOUCXOINT 10 TIPABUITY:

1. Kyueposa.

2. bytneposa.

3. MapkoBHHKOBA.

4. Bropua.

Tunossble 3a1aun:
1. Bsumcauts mwiotHocts napos CeHg mpu Temneparype 38°C u naBnenun
0,1 MITa.
2. Kakas xonueHtparusi napoB 6enzona CgHg oOpazoBasiach B momenieHUU
oosemom 300 M3, ecnmu mpu Temmeparype 30°C m masnenunm 750 MM pT.CT.
HCIapUIOCh 8 KT KUJKOCTH?
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3. Kakas macca rasa nponana CsH; comepxurcsa B annaparte oobemoM 20 m3
npu temneparype —6°C u gasnenuun 0,7 MITA ?

4. B nomemenun oovemom 450 m° mcmapunock 15 kr cepoyriepona CS,.
Kakas KOHIEHTpaumus mapoB oOpasoBanack npu stom? Temmeparypa 19°C,
nasienue 115 xIla.

5. Cxonbko kr mnpomanosa  C3H;OH cropeno, ecium B pesynbrare
oopasosanock 40 M3 azora? Temnepatypa 22°C, nasnenne 110 xIIa.

6. Kakoit 00beM BO3yxXa HEOOXOAUM JIs TTOTHOTO cropadus 30 Kr yKCyCHOM
kucnotel CH;COOH npu tremneparype 15°C u napnennu 1,2 atm?

7. Kakas macca tomyonma CgHsCHsz cropena, ecnmu Ha ropeHue ObLIO
sarpadeno 30 M°Boszayxa npu temmnepatype 11°C u naBnenuu 730 MM pr.cT.?

8. Cropeno 30 m® mapos popmansaeruga HCOH. CkombKo KI Iapos
BOIbI 00pa3oBanock npu 3toM? Temneparypa 27°C, nasnenue 1,1 arm.

9. Ha cropanue metanona CH3OH 65110 3aTpageno 120 m3 Bozayxa. CKOJIBKO
KT YIJIEKHCIIOTO rasa oOpasosanochk npu ropeann? Temneparypa 10°C, nasnenue
HOPMAJIBHOE.

10. KakoBa Obl1a ucxoHas KOHIeHTpalus napoB »teHa CoHs B momenienuun
o6bemMoM 200 M3, ecnm mocie MX MOIHOTO CropaHms 00pa3oBanoCh 3 KI' MapoB
Boxbl? Temmeparypa 10°C, naBnenue HOpMaIbHOE.

Ilepedyenn 1a00paTOPHBIX padoT:

1. ®Ou3uKO-XMMHYECKHE U  T0KAPOOIMACHBIE CBOMCTBA XUMHUYECKUX
AIIEMEHTOB U UX COEIUHEHHIA.
TepMoarHAMUKA XUMUYECKUX MTPOLECCOB.
DNeMEeHThl XUMHUYECKON KUHETUKH.
OCHOBHBIE TUCTIEPCHBIE CUCTEMBI U X XapaKTEPUCTUKH.
OKHUCIUTETBLHO-BOCCTAHOBUTEIHHBIC MPOLIECCHI.
CrtpoeHue 1 CBOWCTBA YIJIEBOJOPOAOB.
Kucnopoaconepxaiiye opraHuuecKre COequHEHUs
[TonuMepsl ¥ MOJMMEpPHBIE MaTEPUATIBI.
Opranuyeckoe TOIUIMBO U €ro nepepadoTka.
(I)opMa oT4YeTa 1o JiadoparopHou padore:

Otuert o nabopatopHoi pabore No

©ONOUIEWN

Ha3Banue paboThi:

[{enb paboOTHI:

Matepuaiibl 1 000py0BaHKE, UCTIOIB3yEMBIE B padOTE:
Omnucanue o0pa3ioB UCCIIETOBAHMS:
HccnenoBarenbckast 4acTh:

Xom ucclieoBaHus: ONMMCAHNE METOUKHU UCCIICIOBAHNUS.
O6paboTka pe3yabTaToB:

BriBoabI:

6.1.2. IIpome:xkyTOYHOI aTTECTAIUMA

IIpuMepHBIH NepeYeHb BONPOCOB, BBIHOCUMBbIX HA 3a4eT:
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1. CrexmoMeTpuyecKue 3aKOHbI XUMUHU.

2. OCHOBHbIC TOHSTUS XUMHU: OTHOCUTENbHAs aTOMHas, MOJEKYJsSpHas
Macca, MOJIIpHas Macca, MOJIb, MOJISIPHBIA O0OBEM.

3. Ompenenenne yncia MOJIb UCXOAHBIX BEIIECTB U MPOIYKTOB PEAKIIUHU T10
YPAaBHEHUIO PEAKLIMK ropeHus. Pemenue 3a1ay Ha rOpeHHE BEIIECTB.

4. OrnpeneneHre MJIOTHOCTU Ta3a WIM Mapa NPU 3aJaHHBIX TEMIIEpaType U
JTABJICHUU.

5. Pacuer monsgpHoro o0beMa raza uiam napa rnpu 3aJlaHHbIX TeMIIepaType u
JTABJICHUU.

6. Pacuer mjoTHOCTM rasa WM Mapa MO JApyromy rasy (BOIOpoAy,
KHUCIIOPOY, BO3IIyXY, a30Ty).

7. OmnpeneneHue Macchl BEIIeCTBa, 00bemMa napa BEIIeCTBa MPU UCTIAPEHUU
Y KOHIICHTPAIIMK BEILIECTBA B 3aMKHYTOM 00bEME IpU pa3pyLICHUH alllapaTos.

8. Krmaccudukamus HeopraHWYeCKHX BEIIECTB (OCHOBHBIE  OKCHJIBI,
KHCIJIOTHBIE OKCH/JIbI, KUCIOTHI, TUAPOKCHIBI, COJIH).

9. V3MeHeHHE METAIUTMUECKUX W HEMETAITTMYECKHX CBOMCTB B TpyINax H
nepuoiax.

10. DnekTpoHHBIE MacmopTa d3JeMeHTOB. OmpeneneHue dYuciia MPOTOHOB,
AJIIEKTPOHOB, HEUTPOHOB, KOJIMYECTBA HECHAPEHHBIX 3JIEKTPOHOB, 3HAUYEHUS
[JIABHOTO KBAHTOBOI'O YMCJIA, YUCJIA SHEPTETUUECKUX YPOBHEM.

11. [Ipumepbl BEWIECTB € pa3IMYHBIMU TUIIAMU XUMHUYECKOW CBSI3U
(KOoBaJICHTHasl MOJISIpHAs, KOBAJICHTHAs HEMOJSIpHAs, HMOHHAs, METaJuInyecKas,
BOJIOPOJTHAS ).

12. YpaBHeHUS SACPHBIX PEAKIIHIA.

13. Ilpumepsr: 1) MPOCTHIX U CIOKHBIX TOPIOYMX M HETOPIOUUX BEIIECTB; 2)
IIPOCTBIX W CJIOKHBIX HETOPHOYMX, HO NPEICTABIIOMIMX MOKAPHYK OINACHOCTh
BEILECTB; 3) MPOCTBIX M CIOXHBIX OTHETYyHIAIUX BELIECTB; 4) MPOCTBIX U
CJIOXHBIX BEILECTB, MPEACTABISIONINX OMACHOCTh MPU B3aMUMOJACHCTBUU C BOJOM;
5) IPOCTHIX U CIOKHBIX BEIIECTB — OKUCITUTENEH; 6) CUIBHBIX BOCCTAHOBUTEIIEH.

14. BeipaxxeHue aisi TemioBoro 3¢ddexra peakuuu ropeHus no 1 u 2-my
cleCTBUSIM 3aKkoHa ['ecca. PacueT TeminoBbiX 3QPEKTOB XUMUUYECKUX PEAKLIMMA 110
3akony ['ecca u mo popmyne JI.1. Menpaeneena.

15. TepmoauHamuyeckne (QYHKIUMU COCTOSIHUSL U HMX  Pa3MEPHOCTb.
VYpaBuenue ['n60ca. DHTATBMUNWHBIN U SHTPONMUUHBIA (DAKTOPHI, UX BIUSHUE HA
IIPOTEKaHUE PEeaKLUil IPU HU3KUX U BBICOKUX TEMIIEpaTypax.

16. Onienka W3MEHEHHUS SHTPONHUHU B PaA3IMYHBIX Mporeccax (HMCrapeHus,
KOHJICHCALlMH, TUIABJICHUS, KPUCTAJUIM3ALMU, BO3TOHKH).

17. TepmoguHamudeckue (QYHKIIUA COCTOSIHUSI U HMX Pa3MEPHOCTb.
VYpaBuenue ['m60ca. DHTATBMUNWHBIN ¥ SHTPONHUUHBIA (DAKTOPHI, UX BIUSHUE HA
MPOTEKaHUE PeaKIuil MpU HU3KUX U BBICOKUX TEMIIepaTypax.

18. Oulenka BO3MOXHOCTH W  YCJIOBUM MpOTEKaHUs peakiui 0e3
BBITIOJIHEHUSI PACUETOB.

19. BeipaxxeHue 111 CKOPOCTH MPAMON U 00paTHOM peakunu. Ouzndeckuit
CMBICJI KOHCTAHTbI CKOPOCTH PEAKIUU.
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20. 3aBUCHMOCTb ~ CKOPOCTHM pEaKIMM OT TEMIlepaTypbl, JaBJICHUS,
u3MeHeHus1 o0bema cucteMbl. PacueTHble 3a1aun.

21. TlonsTHE pa3BETBICHHBIX U HEPA3BETBIICHHBIX IICMTHBIX PEAKIUH.

22. BeipaxkeHue /Uit KOHCTaHThl XUMUYECKOTO PaBHOBECHSI.

23. Bnusinue TemmepaTryphl, JaBJICHUS, KOHIIGHTpPAIlMM BELIECTB HA
paBHOBecHE B XUMUYECKOM peakuuu (mpunuun Jle-Ilarense).

24. 3aBUCUMOCTh CKOPOCTH PEAaKIMM OT KOHILIEHTPALMU. 3aKOH ACHCTBUSA
Macc.

25. [lpyuriHa  yBEIMYEHUS  CKOPOCTHM  pPEaKIUM [pU  HOBBILIEHUH
temriepatypbl. [IpaBuno Baut-I'odbda. VpaBHenume Appenuyca. IHeprus
aKTHUBALUH.

IIpumepHbIN NepevYeHb BONPOCOB, BBIHOCUMBbIX HA JK3aMeH !

1. CrniocoObl BeIpaXeHUs COCTaBa PaCTBOPOB.

2. PacyeT MOJISIpHOW KOHIICHTPAIIUH PacTBOpa (MOJSIpHOCTH M).

3. Pacuer MaccoBoii 10/H BemecTBa B pactBope (%-HOW KOHIICHTPAITUH ®).

4. BnusHue temrepaTypbl U AaBieHHs (3akoH ['eHpH) HA pacTBOPUMOCTH
ra3oB B KHUIKOCTSIX.

5. TemmepaTypa KUIEHUS W 3aMep3aHUsl PacTBOPOB (CPAaBHUTH C YHCTHIM
pactBoputesieM). OU3NUECKUI CMBICT KPHUOCKOIMMYECKOW U 30YIHMOCKOIMYECKOU
KOHCTaHT.

6. Hcmapenue. [laBieHne HACBIIIEHHOTO Mapa MPpH pa3IuIHbBIX
TEeMITepaTypax M Mpu TemiiepaType kumenus. OneHKa moskapHoi OIMacHOCTH TIPH
HaXOXKJIECHUHU TOPIOYUX U JIETKOBOCTUIAMEHSFOIITUXCSI )KUIKOCTEH B 3aMKHYTBHIX
o0beMax.

7. Ilpumepbl pacTBOPOB AJIEKTPOIUTOB M HEIIEKTPOJUTOB. CTyneHuaras
JUCCOTTHAITIST MHOTOOCHOBHBIX KHCIIOT U IBYXKHCIIOTHBIX THIPOKCHIOB B BOJTHOM
pacTBoOpe.

8. Knaccudukanus 1ucrepcHbIX CUCTEM IO arperaTHOMY COCTOSTHUIO.

9. IlpuuuHBI yCTOWYMBOCTH IUCIIEPCHBIX CUCTEM. PaspyIiieHne KoIIouI0B.

10. CopOLrOHHBIE MPOIIECCHI.

11. TlonsiTHE OKHMCIWUTENSI, BOCCTAHOBUTENS, TIPOIECCOB OKHUCICHUS U
BOCCTaHOBJICHHSI.

12. TIpumepsbt HauOosee pacrpoCTpaHEHHbBIX OKHCIIUTENEN u
BOCCTAaHOBUTEJIEH.

13. CocrapieHue peakiyil OKUCIEHUS — BOCCTAHOBJICHUSI.

14. PacyeT 31eKTpOAHBIX MOTEHIIMAJIOB, 3.1.C. FAJIbBAHUYECKUX JJIEMEHTOB.

15. Knaccudukaiys rajbBaHUYECKUX 2JIEMEHTOB.

16. Koppo3us, kinaccudukanus KOPPO3HOHHBIX IPOIECCOB, CIOCOObI
3aIUTHI OT KOPPO3HH.

17. YpaBHeHHe peakii rOPeHHs] OPraHMYECKUX COSAMHEHUI.

18. Howmenknartypa yTieBog0pO/IOB.

19. Tubpuaumzanus. Pacuer curma ©w mnH-CBI3e B OPraHUYECKHUX
coenuHeHusX. Hampumep, onpenenuTs Yucio o- U T-CBSI3€H B 2-METHINCHTAHE; 2-
METHJITICHTEHE- | ; IeHTHHE.
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20.  OO6mwme ¢hopmyJibl KJIACCOB OPraHUYECKUX COCTUHECHUI.

21. U3zomepus (yriaepogHOW LIEMH, TMOJIOKEHUS KpaTHBIX CBSI3eH W
(GYHKIIMOHATBHBIX TPYIII, MPOCTPAHCTBEHHAS (LIMC- ¥ TPAHC-), MEKKIIACCOBAs).

22. Krnaccuduxarms OpraHUYeCKUX peakimii (3amereHue,
NPUCOEANHEHNE, OKHUCIIEHHWE W T.1.). Peakium, XapakTepHble il Pa3IMYHbIX
KJIACCOB COECIMHEHU.

23. T'omonormueckuii psn ankaHoB. CTpoeHHE, OCHOBHBIC PEAKIUH H
criocoOb! noxyuyeHus. Peakmus Bropa.

24, T'omonormueckuil psg ankeHoB. CTpoeHHE, OCHOBHBIE PEAKIUH U
ciocoObl noxyuyenus. [IpaBuno MapkoBHUKOBA.

25. T'omonoruueckuil psa ankuHOB. CTpO€HHE, OCHOBHBIE pEaKUuu U
CHOCOOBI MOTYYEHHUS.

26. IlomyueHnue aneruseHa U3 ajkaHOB, U3 AJIKEHOB, U3 KapOuaa KalbLMsl.

27. T'omonoruveckuil pan ankagueHoB. CTpoeHHE, OCHOBHBIE PEAKINH H
CIIOCOOBI MOTYYEHUS.

28. T'omonormueckuii psg apeHoB. CTpoeHHE, OCHOBHBIE pPEaKIUU H
CIIOCOOBI MOTYYEHUS.

29. Apomatu3zaius (KaTaTuTHYECKas NeTHIPOLUKIN3AINS) AIKAHOB.

30. CaoiicTBa 1 MOJIyYCHHE TaJOTEHYTIIEBOA0OPOI0B. XJIa0HHI.

31. TIlomydeHue rajoOreHyrJIeBOJAOPOJOB W3 QJIKaHOB, M3 AalKEHOB, W3
CIHPTOB.

32. Peakuuu rajnoreHyrjieBoJI0poJ0B B BOJAHOM U CIIHPTOBOM pacTBOpPE
KOH.

33.  OCHOBHBIE KIIACCHI KUCIOPOJICOACPKAIIMX coenuHeHn. X cmocoObl
HOJTyYEHUSI.

34. Oxucnenue cnupToB. Paznuuue B peaklusax OKUCIIECHUS ajJbIAETUIO0B U
KETOHOB.

35. Beicmme xupsble KuciaoTel. Mpeuia. Xupel. ITlomyuenme 531ux
COECIVHEHNH.

36. Ilomydenue ¥ TUAPOIIN3 CIOKHBIX IPHPOB.

37. CnocoObl MOJy4YEeHHs TMOJMMEPOB IO PEAKIUSIM IMOJIUMEPHU3AIUN |
MOJIMKOHICHC AU, J[eCTpyKIIHs MOJIMMEPOB.

38. IlomuMmepHble  MaTepwanbl: KaydyKd, XUMHUYECKHE  BOJIOKHA,
rtactMacchl. [Ipumeps! ux noxydeHus.

39.  Oco0eHHOCTH rOpEeHUsI OPTAHUUECKUX COCTMHECHUIA.

40. Krnaccudukariys OpraHUM4eCKOro TOILIUBA.

41. TlepepaboTka TBEpAOTO TOIUIMBA (HA MPUMEPE YTJIs).

42. Tlepepabotka HedTH.

43. IlepepaboTka ra30BOro TOILIHBA.

44, Orderymamue BeuiecTBa (Kjiaccuukanus, MEXaHWU3M TYIICHHUS,
UCTIONb30BAaHUE IS TYIICHUS PA3IMYHBIX KJIACCOB IOXApOB, JTOCTOMHCTBA U
HEJIOCTaTKH).

45. B3spolBuaThle BeEIIECTBA Ha OCHOBE OPTaHMUYECKHX a30TCOJEpIKalInX
COEJIMHEHUM.

22



6.2. lllkana oueHUBaHUs Pe3yJIbTATOB MPOMEKYTOYHOH aTTecTAllUM M
KPUTEPHUHU BbICTABJICHHS OLICHOK

Cucrema OLCHMUBAHW BKIIHOYACT:

®dopma [Tokazarenu

Kpurtepun BeICTaBiIEHNS OLIEHOK [Ikama oneHUBaHUI
KOHTPOJIS OLICHUBAHUS

3a4yeT MPaBWIBHOCTh | JAaH MPaBWIbHBIN, MOJHBIA OTBET 3a4TEHO
M TIOJTHOTA Ha [OCTABJIEHHBIN BOIPOC,
OTBETAa MOKa3aHa COBOKYITHOCTb
OCO3HAHHBIX 3HAHUH 10
JUCIUILIMHE, JOKa3aTeILHO
PaCKpBITHl OCHOBHBIE
MI0JIO’KEHUS BOIIPOCOB; MOTYT
OBITh JOMYIIEHBI HEJIOUETHI,
HCIIPABJICHHBIE CAMOCTOSATEIILHO
B IIPOLIECCE OTBETA; JaH
MPaBWIbHBIN, HEJOCTATOYHO
MOJHBINA OTBET HA
MOCTaBJICHHBIN BOIPOC,
MMOKa3aHO YMEHUE BBIJECIUTh
CYIIECTBEHHBIE U
HECYILECTBEHHBIE MTPU3HAKH,
MIPUYMHHO-CJICJICTBEHHBIE CBS3H;
MOTYT OBITH JTOITYIICHBI
HEJI0YEThI, UCITPaBJICHHbIEC C
MOMOUIBIO ITPENOAABATENS; 1aH
HEJIOCTaTOYHO MPaBUJIbHBINA U
MMOJTHBINA OTBET;, TOTHKA U
MOCJIE0BATEIbHOCTh
W3JI0’KEHUSI UMEIOT HApYLIEHUS;
B OTBETE OTCYTCTBYIOT BBIBOJBI.

OTBET MpeACTaBIsIET COOOH HE 3a4TEHO
pa3pO3HEHHbIE 3HAHUS C
CYLIECTBEHHBIMH OIIMOKAMH 110
BOIPOCY; IPUCYTCTBYIOT
(bparMeHTapHOCTb,
HEJIOTMYHOCTb HU3JI0KEHUS;
JIOTIOJTHUTEIIbHbIE U
YTOYHSIOLINE BOIIPOCHI HE
IPUBOJAT K KOPPEKIIMU OTBETA
Ha BOIIPOC.

9K3aMeH MPaBWIBHOCTH | J1aH NMPABUJIbHBIN, TOJHBIA OTBET OTIINYHO
U TOJIHOTA Ha MOCTaBJIEHHBIN BOIMPOC,
OTBETa IIOKa3aHa COBOKYITHOCTb
OCO3HAHHBIX 3HAHUH 110
JUCLUIUIMHE, 0Ka3aTeIbHO
PacKpbIThl OCHOBHBIE
MOJIO’KEHHUS BOIIPOCOB; MOTYT
OBITH JJOMYIIEHBI HEJIOYETHI,
HCIPABJIEHHBIE CAMOCTOSITEIbHO
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B IIpOLCCCC OTBCTA.

JlaH MPABUJIBLHBIN, HETOCTATOYHO XOPOILIO
MMOJHBINA OTBET HA
MOCTaBJICHHBIN BOIPOC,
MMOKa3aHO YMEHUE BBIJEIUTh
CYIIECTBEHHBIE U
HECYILECTBEHHBIE ITPU3HAKH,
MIPUYMHHO-CJICJICTBEHHBIE CBS3H;
MOTYT OBITH JTOITYIICHBI
HEJI0YEThI, UCITPaBJICHHBIEC C
MMOMOULIBIO TPENOAABATEIIS.

JaH HEAO0CTAaTOYHO HpaBI/IJIBHBIfI YAOBJICTBOPUTECIIBHO
U TIOJIHBIN OTBCT, JIOTUKA U
IOCJICA0BAaTCIBbHOCTD
H3JI0KCHUA UMCIOT HAPYIICHUS
B OTBCTC OTCYTCTBYIOT BLIBO/JbI.

OTBET MPEACTABISIET COOOH HEYOBJIETBOPUTEIHEHO
pa3pO3HEHHBIC 3HAHUS C
CYIIECTBEHHBIMU OINOKAMU TI0
BOIIPOCY; MPUCYTCTBYIOT
(dbparMeHTapHOCTb,
HEJIOTUYHOCTD U3JI0KCHUS;
JIOTIOTHUTEIILHBIC U
YTOYHSIIOIIUE BOIPOCHI HE
MPUBOJIAT K KOPPEKIIUU OTBETA
Ha BOMIPOC.

7. PecypcHoe o0ecnieyeHne TUCIUIIINHBI

7.1. JInueH3HWOHHOE M CBOOOJHO PpACHpPOCTPaHsieMoe IPOrpaMMHOe
ob0ecreuenue

[lepeueHp TUIEH3MOHHOTO U CBOOOJHO PacCHpOCTPAHAEMOTO MPOrPaMMHOTO
o0ecrniedeHus, B TOM YHCJI€ OT€YECTBEHHOIO IPOU3BOCTBA!

1. Astra Linux Common Edition pems Open [I[10-25B-603] -
OmnepanuoHHas cuctema o6miero HazHaueHusi "Astra Linux Common Edition"
[Kommepueckas (Full Package Product). Homep B EauHoM peectpe poccuiickux
IpoTrpaMM JUIsS JICKTPOHHBIX BBIYUCIUTEIBHBIX MAlIMH M 0a3 mAaHHbIX - 4433];
Jluniensus Ha rpaso mosib3oBanus Ne 217800111-ore-2.12-client-6196.

7.2. TIlpodeccuoHanbHble 0a3bl [JAaHHBIX M HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI

NudopmarimonHas cipaBoYHasi CUCTEMA.

- CepBep opraHoB rocyaapcTBeHHOW Biactu Poccuiickoit ®denepanuun
http://poccust.pd/ (cBoGOIHBIN HOCTY);
[IpodeccronanbHbie 0a3bl TaHHBIX:
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- IMopran oTKpbeITHIX JaHHBIX Poccuiickoit ®enepanuu https://data.gov.ru/
(cBOOOAHBIN JOCTYIN);

- @enepanbubiii mopran «Poccuiickoe oOpazoBanme» http://www.edu.ru
(cBOOOAHBIN JOCTYIN);

- CucremMa OQUIMATLHOTO  OMYyOJMKOBAaHUS  MPABOBBIX  aKTOB B
aJIeKTpOoHHOM BHje http://publication.pravo.gov.ru/ (cBoOOIHBINH JOCTYT);

- CnpaBounas mpaBoBasg cucrema «Koncynbrantllmoc:  CryneHT»
[DnekTponHbIl  pecypc]. — Pexwmm nmoctyma:  http://student.consultant.ru/,
CBOOO/IHBIN TOCTYTI

- HNudopmanmonno-npaBoBoi noptan «l'apant» [DJIEKTpOHHBINA pecypc]. —
Pexxum moctyna: http://www.garant.ru/, ceoboaHbI# 10CTYIT

- DneKTpoHHBIM  (GOHI  MPaBOBOW W  HOPMATHBHO-TEXHHUYECKOM
nokyMmentaiuu «Koncopuuym KOJEKC» [OnektpoHsbslii pecypc]. — Pexum
nocryma:  http://docs.cntd.ru/, ngocTym  TOJNBKO  IOCIIE  CaMOCTOSTEILHOM
peruCTpaIum

- DNeKTpOoHHas oubnmnoTeka YHHBEPCUTETA http://elib.igps.ru
(aBTOpU30BaHHBIN JOCTYII);

- DJIEKTPOHHO-OMOIMOTEeUHAS cucrema «9BC I[PR BOOKS»
http://www.iprbookshop.ru (aBTopu3oBaHHBIH JOCTYII).

7.3. JlutepaTypa
OcHoBHas JuTEpaTypa:

1. I'muuaka H.JL. O6mas xumus : yue6Hoe mocobue / H. JI. I'munka. - u3m.
ctep. - M. : KnoPyc, 2013. - 752 c. - bubnuorp.: c. 725-747 . - And. ykas.: ¢. 727-
728 : - Ilpenm. yKas3.: C. 729-747.  Pexcum  Odocmyna:
http://elib.igps.ru/?13&type=card&cid=ALSFR-26cc7654-7494-462¢-8f6c-
e6ab8ebfbd68

2. EI'. KopoGeitnukoBa, A.Il. UynpusH, B.P. Mamunun, I'.K. UBaxHiox,
H.IO. KoxeBnukoBa. Xumusa. Kypc nekmuii. YdueOHoe mnocobOue mo cCren.
280104.65 — IMToxapnas 6e3onacHocTs. /Ilog pen. Ilpod. B.C.Apramonona /CII6.:
Cankr-IletepOyprckuii yausepcuret ['TIC MUC Poccun, 2011 1. — 425 c. Pescum
oocmyna: http://elib.igps.ru/?&type=card&cid=AL SFR-4ad9458f-a975-4088-
89h2-2aaa3be48098

JlonoJiHMTE IbHAA JTUTEPATYpA:

1. Ceumsunckas I'. b. Bompockl U 3agaud 1mo OpraHUYECKOW XUMUU:
yyebHoe mnocobue: [rpud MUC]. Y. 1. Knaccudukaius ¥ HOMEHKIATypa
OpraHUYeCKUuX COeIMHEHUuW. YrieBogopoasl W wux mnpousBoansie / I'. Bb.
Ceumsunckas, M. E. IllkurponoB; MUYC Poccun. - CII6.: CII6Y I'TIC MUC
Poccun, 2018. - 207 C. Peorcum docmyna:
http://elib.igps.ru/?28&type=card&cid=ALSFR-7a236908-2c9d-4c6e-b066-
9b72fc44f060&remote=false
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2. Cumsunckas I'. b. Bompocbkl u 3agauM MO OpPraHUYECKOM XHUMMHH:
yaebHoe nocobue: [rpud MUC]. Y. 2. Knaccudukaiusi, HOMEHKIATypa, CBOWCTBA
U TPUMEHEHUE OpPraHUYECKUX COCIMHEHUN ¢ reTepoaroMamu. l[lommmepsl u
MOJIUMEpPHBIE MaTepHalsl: yueoHoe nocodue / mox odmr. Pen. D.H. Ymxukona./ I
b. Ceumsunckas, M. E. Illkurporos; MUC Poccun. - CII6.: CII6Y T'TIC MUC
Poccun, 2019. - 248 C. Pesrcum odocmyna:
http://elib.igps.ru/?28&type=card&cid=ALSFR-7a236908-2c9d-4c6e-b066-
9b72fc44f060&remote=false

3. Ceumsunckas ['. b. JlaGopaTropHblii NpakTUKyM MO OOUIEH XUMUU:
Vueonoe nmocodome. — CII0,: CIIOY I'TIC MUC Poccu, 2011. — 112 c. Pestcum
oocmyna:  http://elib.igps.ru/?4&type=card&cid=ALSFR-384efc94-5889-4060-
98d6-7e8168e0885a&remote=false

4. Ceumsunckas [. Bb. JlabopaTopHblii MNpakTUKyM [0 OPraHUYECKOM
xumun: Ydaeonoe mocooue. — CII0,: CIIOY I'TIC MUYC Poccu, 2017. — 79 c.
Pestcum oocmyna: http://elib.igps.ru/?5&type=card&cid=ALSFR-34f3758e-4b52-
40b9-8d01-5dbd82313d30&remote=false

5. Kopoo6eiinukona E. I'., KoxxeBnukoa H. 0. Xumus B onpeneneHusx,
TabauIax, TUMOBBIX 3a/1auax: yuyeoHoe nocoodue: [rpud MUC]. Y. [; MUC Poccum.
- CIIo.: CIIeY ITIC MUC Poccuu, 2019. - 286 c. Pexucum oOocmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-23308142-6368-45cf-9436-
49e14030f4de&remote=false

7.4. MaTepuajibHO-TEXHU4YECKOe oDecrieueHme:

st mipoBeneHUsT U 00€CTIEUEHUS 3aHSITHH HCIONB3YIOTCS TOMEIICHHUS,
KOTOpbIE TPEACTABIISAIOT CO00M yueOHBbIE ayIUTOPHUH JJIS MPOBEICHUS Y4eOHBIX
3aHATHI U 71a00OPaTOPHBIX PadbOT, MPEyCMOTPEHHBIX MPOrpaMMoOil CIeLMAIIUTETA,
OCHAILIEHHbIE ~O0OpPYJIOBaHMEM M TEXHUYECKHMMH CpPEICTBAMH  OOyYEHHS:
aBTOMAaTU3MPOBAaHHOE paboyee MECTO NpernojaBaresisi, MapKepHas JOCKa,
MYJIbTUMEIUUHBIA TPOEKTOP, JOKYMEHT-Kamepa, J1labopaTopHoe 000pyJI0BaHUE,
MOoCaJ0YHbIe MECTa 00YYaIOIUXCS.

[Tomemienuss s caMOCTOSITENBHOW paOOThl OOYYArOIIMXCS OCHAIIEHbI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOJAKIIOUCHUA K ceTh «MHTepHET» 1
oOecrieuyeHrneM JIOCTyIa K 3JIEKTPOHHON HH(POPMAIMOHHO-00pa30BaTEIHLHOM cpeie
YHUBEPCUTETA.

CBegeHnuss 00 o0ecrie4eHHOCTH TEXHUYECKMMH CPEeACTBAMHU 00y4eHM
Jabdoparopum kadeapnl GU3NKO-XUMHYECKUX OCHOB MPOLIECCOB FOPEeHNs U

TyIIEHUS
(HauMEHOBaHUE MOAPA3JICICHUSI)
Tabmuma 1
Jla6oparopus XMMIU
En.
Ne /it Hanmenosanne TCO 1/131;1 Koi-Bo
1 KommiekT maboparopHoii meGenn
2 KommiekT 1a60paTopHOM MOCY/IbI
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3 KunkocTHbIl TepMocTat (BosiHAsE OaHsl) . 1
4 Kanopumerp . 1
&) DJIeKTpOnn3ep . 1
6 ITuTKa SaeKTprdecKas JadopaTopHas . 10
7 DNIEKTPOHHBIE BECHI . B
Tabnuma 2
Jlaboparopus TEOPUU TOPEHUA 1 B3PBIBA
En.
Ne i/m Hanmenosanune TCO ML Kon-Bo

1 KomruiekT naboparopHoii mebenu

2 KoMmruiekT 1abopaTopHOH MOCY bl

3 Becol naboparopasie anekrponnbsie E-2000 . 1
4 I"azoananuzarop Testo300 XXL (4-pe moayns B . 1

KOMIUIEKTAINH)
5 [Tpu6op BHUUIIO nj1st skcriepuMeHTaIbHOTO . 1
OTIpeICIICHUS] TEMIIEPATYPhl CAMOBOCIIIIAMCHECHHUS
6 [Tpubop Makkest A IKCTIEPUMEHTATHFHOTO OTIPEICTICHUS . 1
CKJIOHHOCTH KHPOB U Mac€Jl K CaMOBO3IOPaHUIO
7 [TnuTka ’nekTprudeckas JadopaTopHas . 10
8 DNEKTPOHHBIC BECHI . 5
Tabnuua 3

Jlaboparopus PUINKO-XUMHUYECKUX OCHOB IMPOUECCOB I'OPEHUA U TYIHEHUA

En.

Ne n/nt Haumenosanue TCO M Kon-Bo
1 KommiekT 1aboparopHoii medenn
2 KommiiekT 1a60paTopHOM MOCY/IbI
3 Becol maboparopssie asekrpornbsie E-2000 . 1
4 [Tpu6op TB3 nns onpenenenus temnepaTtypsl Benbimky | HIT. 2
B 3aKpPBITOM THUIJIE
) [Ipu6op TBO nyst onpenenenus TeMneparypbl . 1
BCIBIIIKH B OTKPBITOM THUTJIE
6 Ieus mydenpnas maboparopuas CHOJI -10\11 B . 1
7 [TnuTka snekTpudeckas JadopaTopHas [IT. 10
8 DNIEKTPOHHBIC BEChI . 5
9 KpecroBas ynapuas menbHuua Pulverisette 16 (Fritch), [IT. 1
230\B\50 I'nx
10 Komnpeccop [IT. 1

ABTOp: KaHAMAAT XUMUYECKHUX HAyK, noueHT CBuasuHckas ['.b.
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