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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA

1.1. Hea» wm3aga4d AUCUMILIMHBI

Leab ocBOeHMsl JUCHUIJIMHBI - (GOPMHUPOBaHUE Y 00yJaIOIMKXCs 3HAHUN 0 DyHIaMEH-
TAJIBHBIX 3aKOHAX U OCHOBHBIX METOJaX (PU3UYECKOW M KOJUIOMIHOW XUMHH, YTO MO3BOJIUT UM
CHUCTEMATHU3UPOBATh 3HAHUS BAKHEUIINX TCOPETUUYCCKUX OOOOIICHHH XWMHUHM;, TIIy0XKe TMOHSITh
SIBIICHUS TIPUPOIbI, MEXAHU3MbI XUMUYECKUX U (PU3HKO-XUMHYECKHX MPOILIECCOB, MPOTEKAIOITIX
B IIPUPOJIC U KUBBIX OPTaHU3MAaX.

3agauyu AUCHMILIMHBI:
-YCTaHOBJIEHUE B3aHMMOCBSI3U MEKAY (PU3NUECKUMU U XUMUYECKIMH SIBJICHUSIMU;
-OBJIa/ICHHE OCHOBHBIMH TEOPHUSIMH M 3aKOHAMH, SIBIISIOLIUMUCS TEOPETHUECKON OCHOBOMA
IIPOTEKAHNUS XUMUUECKUX M OMOJIOTHYECKUX ITPOLIECCOB;
-O3HAKOMJIEHUE C (DPU3MKO-XUMUYECKMMH METOJaMU HCCIIEIOBaHUS, IIUPOKO HCIOIb3Yye-
MBIMU B OMOJIOTUH, TEXHOJIOTHH, XMMUU M MEAULIMHE,;
-popMUpOBaHHE HABBIKOB AKCIIEPUMEHTAIbHONW pabOThl B JiabopaTopuu (PpU3M4ecKOnd u
KOJJIOWJTHON XUMHH, 0(pOPMIICHHUS PE3YIIbTaTOB AKCIIEPUMEHTOB;
-O3HaKOMJIEHUE C Kiaccudukaimeii, cBOWCTBaMU, METOJaMH TMOJYyYEHUS U OUYUCTKU U
KJIacCU(UKaLUEN AUCTIEPCHBIX CUCTEM;
-CTUMYJIMPOBAHHUE CAMOCTOSITENIbHON PabOThI, MPUOOPETeHHE CTYIACHTAMH YMEHHH caMo-
CTOATEIBHOIO IOMCKAa HH(pOpPMAalMK, €€ aHalIu3a M MCIOJIb30BaHUS B IpOLlECCE HAy4yHO-
MIPAKTUYECKON U MPOodeCCHOHATBHO-TIEAArOrnYeCKOM eI TEIIbHOCTH.

1.2. [lnanupyembie pe3yJbTaTbl 00y4eHHS

B pe3ynbrare ocBOeHUS JaHHOH TUCIUIUTHHEI Y 00ydaromuxcst GOpMHUPYIOTCS CIIEAYIONUE
KOMIICTCHIIHH:
OIIK-6 .  CnocobeH uCcrnoiab30BaTh B MPOPECCHOHAIBHON EATEeTPHOCTH OCHOBHBIC 3aKOHBI (hH-
3MKH, XUMHUH, HAYK O 3eMiie ¥ OMOJIOTUH, TPUMEHSITh METOJIbl MATEMATUYECKOTO aHAIM3a U MOJIC-
JIMpOBaHUsA, TCOPECTHUICCKUX U IKCIICPUMCHTAJIBHBIX I/ICCJIeI[OBaHI/IfI, HpI/IO6pCTaTB HOBBIC MaTEMa-
THYECKHE U e€CTeCTBEHHOHAYYHBIC 3HAHHMS, UCIIONB3Yys COBPEMEHHbIE 00pa3oBaTelbHbIE U WH(OP-
MaIUOHHBIC TCXHOJIOTHUU

2. MECTO JUCHUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM
IHPOI'PAMMBbI

JucuuninHa BXOJUT B 00s3aTenbHYI0 YacTh broka 1 «/luctumiusel (MOIyN)» U SBISIET-
csl 00513aTeIbHON U1l U3YUYEHHUS.

Jlst ocBOEHUSI AUCHUIUIMHBI 00yYarorecss UCIONb3YIOT 3HAHUS, YMEHHS U BUIBI IESITEINb-
HOCTH, C)OPMHPOBAHHBIE B Tpoliecce M3ydeHus AUCIUIUINH «Dusukay, «Martematukay u «Xu-
MUSD».

OcBoenune kypca «Pusndeckass U KOJJIOWIHAS XUMHS SBISIETCS HEOOXOIMMOW OCHOBOM
JUTSL U3y4YeHusl TUcUMIUInH: «HaHoMenuuuHCcKue TeXHONOruny, «buonornueckas Xumusy, « AHanu-
THYCCKAasd XUMUA», a TAKKEC HAITMCAHUA KYPCOBBIX W BBIITYCKHBIX KBaJ'II/ICbI/IKaI_[I/IOHHBIX pa60T.

3. OPBEM U COAEPKAHUE JUCIHHUIIJINHBI

3.1. O0beM TUCHUIIINHBI

®opma o0yueHHs
Qunas

IToka3aTenn 00beMa JUCHUNIIHHBI




O0BeM OUCHUIINHEI B 3a4ETHBIX €IUHUALIAX

OO0BbeM AUCITUIUIMHBI B Yacax 108
KoHnTtakTHas pabora 44,2
Jlexuun 16
JlaGopaTopHble 3aHITHS 28
13 Hux, B popMe NpakTUIECKOM MOITOTOBKH 28
KOHTaKTHBIEC Yachl HA MPOMEKYTOYHYIO aTTECTALUIO: 0,2
3a4éT C OLEHKOMI 0,2
CamocTosTenpHas pabora 56
KoHnTtposb 7,8

®opma NpOMEKYTOYHOU aTTECTALNHU: 3aU€T C OLIEHKOH B 4 cemecTpe

3.2. ConepxaHue TMCHUILIUHBI

KoJ-Bo yacoB
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Paszpnen 1. dusnyeckass Xumus
Tema 1. XumMHnuyecKkasi TepMOJIMHAMUKA U TEPMOXUMHUS. 2 4 4

OcHoBHbIe MOHATYS 1 onpeferieHust. TepmMommHamideckast cucteMa. Kiaccnduka-
IS CUCTEM: OTKpBITas,, 3aKpbITasl, M30JIMPOBaHHAs. TepMOoIMHAMUYECKHE TIapaMeTphbl
CHCTEMBI: MHTEHCHBHBIE 1 SKCTEHCHBHBIE. (DYHKIIMU 1 YPAaBHEHHS COCTOSIHUS CUCTEMBL.
TepMomHaMIYECKuE MPOLIECCHI: PABHOBECHBIE M HEPABHOBECHBIE, 00OpATHMBbIE U HEOO-
paTiMble.

IlepBbIii 3aKOH TEpPMOIWMHAMUKA. BUIpl 3HEPIUN CHCTEMBL. OHTAIBIMS CHCTEMBL.
Terora 1 padora— 2 criocoda nepeaadu sHepri. GopmymipoBkH | 3aKoHa TepMoy-
Hamuku. Tepmoxumust. TerioBoit 3deKT XuMUUYecko peakiiy. TepMOXUMIIecKe
ypaBHenws1. 3akoH ['ecca u crenctBust u3 Hero. CTaHnapTHAs SHTABINS 00pa3OBaHUs,
CTaH/IApTHAs SHTATBINS CTOpaHKsl BEILIECTBA. DHTAIBINS PAaCTBOPEHMS, HEUTpaIM3aLin
1 (ha30BBIX TIepexooB. PacueTs! TeroBbIx A(h¢eKToB peakiuii. 3HaueHue | 3aKoHa Tep-
MO/IMHAMUKH TSI M3Y4EHNsI TIPOLIECCOB B YKUBBIX CUCTEMAX.

Bropoii 3akoH TepMOAMHAMUKA. DHTPONWsT Kak (DYHKIMS COCTOSIHUSI CHCTEMBI.
CBoiicTBa SHTPOMUU. DHTPOIHST M TEPMOIMHAMITIECKAsT BEPOSITHOCTB. DHTPOIHST 00pa-
TUMBIX 1 HEOOpaTHMBIX MpoLieccoB. Kpurepry caMonpon3BoiIbHOTO TPOTEKaHMs PEaK-
IMiA B M30JTMPOBAHHBIX CHCTeMax. MareMarniecKoe BbIpaKeHHe 2 3aKOHa TEpMOIHA-
MUKH. VI3MeHeHre SHTponrH B OMOJIOTMYECKUX MPOLIECCaX.

TepmommHamudeckrie noTeHIMaTbl. OObEIMHEHHE TIEPBOIO M BTOPOTO 3aKOHOB
TepMoHaMUKY. DyHTameHTabHOe ypaBHenue [ nobca. Kpurepun Bo3MOykHOCTH 1




HaIpaBJICHsI POTEKAHMS MPOLIECCOB U JIOCTIDKEHHUSI PABHOBECHST B 3aKPBITBIX CHCTE-
Max.

Tema 2. XMMHYeCKasi KHHETHKA M KATAJIN3

DJIeMEHTAPHBIA aKT XMMUAYECKOro B3anMOZIeHCTBISL. CKOPOCTh XMMUYECKOM peak-
1M1 ¥ METOJIbI €€ SKCIIEPUMEHTAIIHHOIO Orperienienust. VIcTuHHas U cpeHsisi CKOpOCTh
peaxiyy. PaKTopbl, BIUSFOLIME HA CKOPOCTh PEAKLIMK. 3aBUCHMOCTb CKOPOCTH PEAKLIMN
OT KOHIICHTPALIMK PEAreHTOB. 3aKOH JICUCTBYROIMX Macc. KOHCTaHTa CKOpOCTH peak-
i, Mexanusm peakii. MOomneKyIsIpHOCTb 1 TOPSIIOK peakimi. Kunetnaeckoe ypas-
HeHvie peakiy. KoHCTaHTbI CKOpOCTH peakiuid HYJIEBOIO IIEPBOIO M BTOPOTO HOPSIKOB.
Mertozp! onpezienenus Nopsi/ika ¥ KOHCTaHThI CKOPOCTH peakiyy. Bpemst noryrpeBpa-
IICHUSL.

3aBUCHMOCTb CKOPOCTHU peakimy oT Temrieparypsl. [Ipasiio Bant- ['odda. Temrie-
parypHbIi KOO(PMHUIMEHT peakiy. YpaBHeHHE AppeHryca. JHEPIUs aKTUBAIH Peak-
LI ¥ METO/IbI ee onperierieHHst. CIOKHbIE peakLig

[puHIn He3aBUCHMMOCTY TIpOTeKaHus peakimid. J[BycTopoHHUE (0OpaTimble) pe-
akimn. Kuretndeckoe ypaBHeHHe 00paTiMOl PeaKIvu IiepBoro ropsiaka. [laparerns-
Hble peakimu. [locnenoparenbHble peakim. JInMuTupyrolas craayst mporecca. ABTO-
KaTUTMTHYECKUE W COMPSDKEHHBIE Peakiyi. DOoTOXUMUYECKUE peakiy. KBaHTOBBII
BbIx071. LlenHpie peakimm 1 ux CTaiii: HA4aio, pocT ¥ 00pbIB LerH. 3BeHO 1ier. JiHa
tieri. CBOOOIHBIE paIvKaIbL. Pa3BeTRIICHHBIE M HEPA3BETRIICHHBIE TIETHBIC PEAKIM.
Karam.

Tema 3. ®U3UKO0-XUMHYECKHE CBOHCTBA PACTBOPOB.

PactBopb! HeannekTpomToB. OOLIAst XapaKTepUCTHKA 1 KIaCCU(HKALMS pacTBOPOB.
TepmommHamuka Tporiecca pacTBopeHust. CriocoObl BBIPOKEHHST KOHIGHTPALHA pac-
TBOPOB.

Wneanbhble pactBopbl. 3akoH Payms. OtwiioHeHus ot 3akoHa Paynis pearbHbIX pac-
TBOpoB. KoymmrarvBHble cBOMCTBa pas0aBiICHHBIX PAcTBOPOB HENEKTPOUTOB. To-
HOCKPITMYECKUH, KPUOCKOITIYECKUH 1 30YJUIMOCKOIIYECKUI 3aKoHbI Payrst. D0ymo-
ckormst ¥ Kprockormst. OcMoc 1 ocMoTryeckoe Jiasnienre. 3akoH Bant-T'odga. Ports
ocMoca B OMONIOTHYECKHX crcTeMax. PacTBopb! anekTponmToB. M3oToHnueckuil koag-
(ULIIEHT. DIEKTPONMTHYECKas! IMCCOLHALHL.

CuibHble U crtadble AeKTporMThl. KOHCTaHTa 1 CcTeneHb IMCCOLMAlK. 3aKOH pa3-
6asmnenns OctBaiba. Teopust CUITBHBIX MeKTpoUToB Jlebast — XroKkest. AKTUBHOCTh
WIOHOB, KOX()(PUIIFIEHT aKTMBHOCTH, MOHHAsI CHJTa pacTBopa. MlonHast armocdepa.

DNEeKTpOIMTUYECKas TUCCOLMAlS BO/Ibl. BOopoHbIii nokasareib. JNeKTporpo-
BOJIHOCTb PacTBOPOB. /[BKEHHE MOHOB B AIEKTPHYECKOM TIONE. Y/IETIbHAs U SKBUBA-
JIEHTHas1 IEKTPOIPOBOTHOCTH PACTBOPOB JIEKTPOIMTOB. KOHTyKTOMETpHSI U KOH/TyK-
TOMETpHUYECKOe TUTpoBaHHe. OnpesiesieHne KOHCTaHT AUCCOLMAIN ClTadbIX AMEKTPO-
JIATOB, IPOU3BEICHMUSL PACTBOPUMOCTH MATOPACTBOPUMBIX COJIEH, KOHCTaHT YCTOMYHMBO-
CTH KOMIUIEKCOB C TIOMOIIIBEO KOHJTYKTOMETPHUH.

Tema 4. JnekTpoXMMHYECKHE MPOLECCHI.

PaBHOBeCHBIE AMEKTPOXUMIYECKHE MPOIIecChl. [ [peMeT AneKTpoxuMmun. INeKTpo
Y JIEKTPOHBIE MPOLIECCHL. DNEKTPOHBIN MOTEHIMAN. [IBOMHOM AMEKTPHUECKHI CITOHM 1
ero crpoenre. CTaHIapTHBINA NEKTPOIHBI noTeHman. YpasHenre HepHera. Monce-
JIEKTUBHBIE WIEKTPOIbl. BomopomHbIii, XopeepeOpsHbIA M CTEKIISIHHBIA AJIEKTPOJIBL.
OnexTpoxumudeckie Tierd. Kraccuukarms: XuMudeckre M KOHICHTPAIFOHHBIE.
[ambBanmyecknii eMeHT. CxeMa M NPaBWJIO 3aIMCH TA/IBBAHUYECKOTO JIEMEHTA.
OnekTponBrokyias cwia . Ypasaenne Heprcra st 3/1C nenu. TepMomyHamuyka ramb-
BAHUYECKOTO ieMeHTa. CBsi3b KOHCTaHThI paBHOBecHs peakimu ¢ DJIC. [loreHimomer-
pust. TloTeHIoMeTprYeckoe TUTPOBAHKE. JNEKTPOIIM3 PACIUIaBOB M PacTBOPOB AJIEK-
TpormToB. 3akoHbl Dapazes. Hanpshkenue paznoxeHys.

Paznen 2. KosuionaHas xumust




Tema 1. IToBepXHOCTHBIE SIBJICHUSL.

OcHoBHBIE TOHSITHSL. ATICOpOIWst . AZICOPOLIMS. HA TPaHMUIIE TBEPIOE TeJio — Tas.
Teoprist MOHOMOITEKYIIIpHOH acopOrmu. [lommoreKyrsipHast aacopOrmst. AncopOormst
Ha IPaHUIIE KUIKOCTh — Ta3. [ loBepxHocTHO-akTHBHBIE Bettectsa ([TAB). TloepxHocT-
HBIC SIBJICHYST HA TPAHHIIE Pazlieria TREpIIOe TesI0-PacTBop.

Tema 2. O011asi XapaKTeprCTHKA M CBOICTBA UCIIEPCHBIX CHCTEM.
Ipenmer kormtonaHON XuMuK. Xapaktepructuka aucrepeHbix crcteM  (JIC). Knaccn-
¢ukarmst JIC 110 CTereHu TUCTIePCHOCTH, arperaTHbIM COCTOSIHUSIM | T10 CTEIICHH B3aK-
MoziercTers. Metompl onmydenust JIC: aucnepripoBaHye, KOHICHCAITVS.

Tema 3. Buabl u pa3HooOpa3ue AMCNEPCHBIX CHCTEM.
3om 1 cycriensuu. VIx ocodbeHHocTH. [1acThl v resv Kak CTpyKTYPUpPOBAaHHBIE CHICTEMBL.
Omynbenn. Turisl sMysberil. CBoiicTBa M yCTOMUMBOCTD AMyIbeuid. [lomyuenue u pu-
MeHeHre SMyJbenid.  [lenpr. CBOMCTBA, YCTOMYMBOCTL M OCOOCHHOCTH TieH. [ lomydenvie
U nprMeHenre rieH. Aspozorm. Kiaccndmkarmst aspozorneid. OOpasoBaHue U CBOKCTBA
a3pO30JIeH. 3HAYEHHE a3PO30JIEH.

Tema 4. KoJsioniHble NOBEPXHOCTHO - AKTHBHbIE BellleCTBA.

Ocob6ennocty 1 kaccudukarmst [TAB. CpolictBa BogabIx pactBopoB [TAB. Mu-
nerioopasoBanre B pactBopax [TAB. Kpuruueckas: KoHIGHTpaImsi MUIIITIOOpa30Ba-
Hus. (KKM) u meronpl ee onpenenerus. Pazmepbl mutiernt. Ih¢eKT comoOmm3aliym.
Mororuiee aericreue [TAB. Ipumvenenne ITAB.

Hroro:

16 | 28 28

IHNPAKTUYECKASA IOAI'OTOBKA

Tema 3agaHue HA NPAKTHYECKYI0 MOAT0-
TOBKY

KoaunuecTBo 4a-
COB

Pa3zgen 1. ®Pusnuyeckas XuMus

Tema 1. Xumnueckas Tep- | OmnpeneneHue TerioBoro agdekra pe-
MOJMHAMUKA U TEPMOXHMHUS. | aKIIMK PA3JIOKEHHS TIEPOKCHUIA BOJIOPO-
na

4

Tema 2. Xumuueckast kune- | M3yueHue KuHETUKH T'HIpoOIM3a caxa-
TUKa U KaTaJIu3 PO3bI NOJIAPUMETPUUYECKUM METOIOM

Tema 3. duzuko- HccenenoBanue CBOMCTB pacTBOPOB
XUMHYECKHE CBOICTBA KOHIYKTOMETPUYECKUM METOJOM
pacTBOpOB.

Tema 4. Dnextpoxumuue- | [loTeHIMOMETpHUYECKOE HCCIEI0BAaHIE
CKHE TIPOLECCHI. OydepHbIX pacTBOpoB. M3mepenue
OJ1C ranbBaHUYECKHUX DJIEMEHTOB.

Paznen 2. Koswtonanas xumus

Tema 1. IloBepxHOCT- Nzyuenune agcopOIuu Ha TpaHUIIE
HbIE SIBJICHUSL. TBEPOE TEIO-PACTBOP

Tema 2. Obrast xapakrepuictuka | M3ydenue u cBOHWCTBA AUCTIEPCHBIX CH-
VI CBOKCTBA IUCTIEPCHBIX CHCTEM | CTEM

Tema 3. Bunel u pasno- | 3omu.I'enn. Cycnensuun. OmMynbcuu
o0Opa3ue JUCHEPCHBIX CH-
CTEM.

Tema 4. Komnounnsie | [TABs. Munenisl. Kputnueckas KoH-
MMOBEPXHOCTHO - AaKTHUBHBIE | IEHTPalls MUIEIII000pa30BaHusl.




BEIECTBA

4. YYEBHO-METOJIMYECKOE OBECHEYEHUE CAMOCTOSTEJIBHOM

PABOTBI OBYUYAIOLHINXCHA
DopmbI
Temsbl aas Ko- P
camo-
caMoCTos- Jge- Metoauueckoe DopMBI OT-
HN3yyaemblie BONIPOCHI CTOSI-
TEJbHOT0 CTBO . obecrevyeHune YeTHOCTH
TCJIBbHOU
H3Yy4YCHUHA qacoB
padoThI
Pabora u Terora pacimpenus Joknan,
WUJICAJIbBHOTO Ta3a B pa3HbIX KOHTPOJIbHOE
mpoiieccax: HM30TEPMHUYECKOM, 3a1aHue
n300apHOM, H30XOPHOM H
< aaunabarudeckoM. TeroTa npu Brimoi-
MMHHCCKAT | 10 CTOSHHOM HaBICHUM U 00b- HEHHe OcnoHa 1 fo-
TEPMOMANA™ | o\ 1o Dopmymuposkn | 3akoHa 8 JoMart nomre LA
MHKa U Tep- ’ PMYIHP C JmTepatypa 1 uH-
voximus. | TCPMOJHHAMHUKA. TaHIapT- HUX | repuer-pecypes.
HBIE yCJIOBUS B TEPMOJIMHAMHU- 3aJaHNN
ke. TemrmoemkocTs. 3aBHUCH-
MOCTh TETUIOEMKOCTH OT TEM-
neparypbl, AaBleHUsS U 00be-
Ma.
Xumuyeckas | 3akoH JedcTByronmx wmacc. Koo- 8 Bremon- | OcHoBHas u Jokman,
KHMHCTHKA U | CTaHTBI XMMIYECKOIO PABHOBECHS U HECHHEC Jo- KOHTPOJIbHOEC
KaTaln3 CBSI3b ME&KY HUMU. Y PaBHEHHE H30- JoMalll- | IOJHUTENbHAs | 3aJaHue
TEPMbI XMMHYECKON PEaKLMu. Xu- HUX aureparypa u
MHMYECKOE CpOJICTBO. 3aBHCHMOCTb 3aIaHUIl | HTHTEPHET-
KOHCTaHTBI PaBHOBECHSI OT TeMIIe- pecypcsl .
parypbl. YpaBHEHHSI HM30XOpbl H
m300apbl peakimy. CMelleHe Xu-
MHMYECKOIO PAaBHOBECUs. XHMMUUE-
CKOE pPAaBHOBECHE B TETEPOreHHBIX
crctemax. Pacuer KOHCTaHT XUMH-
YECKOT0 PaBHOBECHST TI0 TEPMOIIH-
HAMUYECKHM JTAHHBIM.
OcHoBHass u | Jlokmang
Kunkue pactBopel.  Paznenenvie ’
® K%WOHI; 5 & o Beimosn- 10- KOHTPOJIBHOE
M3HKO- PACTBOp HEHue HOJIHUTENb- | 3a/aHKe
xumuueckue | 3aKoHbl KoHOBasoBa. AseoTpornHast
. 8 JloMari- Has JUTepa-
CBOWCTBa cMmech. Jucrmwmsmms.  Pextudrika- X Typa i uH
pacTBOpOB. | . b HbIC PAaCTBOPbl U HX N
ybep P P 3aJaHuN TEepHET-
PO B KMBBIX OpraHA3Max.
pecypcHI .
OcHOBHas U OKIIa,
Krnaccudukarus amekrponos: oopa- Beimnon- A -
e) THMBIE U HEOOpATHMBIE, TTEKTPOIBI HEHUE ad KOHTPOJIEHOC
JICKTPOXHU-
P ’ MOJHUTENbHAS | 3aJlaHue
MHYECKHE | u Il poma, oKuCIUTENHHO- 8 JoMari-
auTepaTrypa u
NPOLECChI. | BOCCTAHOBUTEIIL-HBIE W MOHCEJIEK- HUX
TUBHBIE 2JIEKTPOTBL 3aaHuN HHTEPHET
HIPOBL pecypcesl .
[osepx- MonexyssipHast aacopOImst U3 pac- Berimon- OcHoBHas u Hoxnan,
HOCTHBIE TBOPOB. BrvistHue cperibl, CBOWCTB 8 HEHHE J0- KOHTPOJIbHOE
SIBJICHHS. anicopOeHTa 1 azicopOara Ha aji- IOMall- | IIOJIHATEILHAS 3a7aHue




copOrwro. MoHHast 1 HIOHOOMEHHast HUX auTepaTrypa u
ancopOrmst. CMaurBaHVE U pacTe- 3a1aHU I WHTEpHET-
kanwue. Kpaepoit yroo. I'mnpodris- pecypchlI ..
HbIE ¥ THIPO(OOHBIE TIOBEPXHOCTH.
Anresust.
- OcHoBHas U
O6mias xa BhInon-
paktepuctu- | OCHOBBI IUCIIEPCHOHHOIO aHAA3A. J0-
. N HEHHUE Hoxknan,
ka u cBoii- | CemMeHTaroHHbIN anams. On- MTOJIHUTEIIbHAS
6 JIOMalll- KOHTpPOJIBHOE
CTBA IMC- | TUYECKHE METOIbI AaHATH3A JMC- auTepaTtypa u
HUX 3a/1aHue
HEPCHBIX TIEPCHOCTH . UHTEPHET-
cHCTEM 3a/laHuH
: pECYpCHI ..
3011 1 cycrieH31u. OMYIbeud. Tu- OKJIa,
yene Beimon- OcHoBHas U A A
1161 SMyIIbeni. [lomydenvie u npu- KOHTPOJIBHOE
Bune! u pas- o o HEHUE Jo-
MeHenve SMyIberit. [lenst. Coi- 3a/1aHue
HOOOpasue . JIOMalll- | TOJHUTEIIbHAs
CTBA, YCTONYMBOCT M OCOOEHHOCTU 6
JHCTICPCHBIX . HUX nuTepaTrypa u
nied. Kinaccrmikaryst aspozorieit. .
CHCTCM o 3aaHui WHTEPHET-
OGpazoBaHue 1 CBOKCTBA a9p030- T CCVDCLL
JIei. 3HaueHue a3pO30JICH. PECYPERL -
OcHOBHas U OKJIa
K OcobeHHocTH U Kitaccruka- Beimo- 10 §OH OﬂJ,II)HOC
; -
OVIOWIRIC 1179 TIAB. Muniermio0pasoBa- HEHUe P
TIOBEPXHOCTHO MOJIHUTEJIbHAS | 3aJ]aHue
Hue B pactBopax [TAB. Mo- 6 JIOMallI-
- AKTHBHBIC . nuTepaTrypa u
roee Aevictue [TAB. [Tpu- HHX
BEILECTBA . UHTEpPHET-
MeHenve [TAB. 3aJaHu U
pecypcCHI .
Hroro: 56

5. ®OHJ OHEHOYHbIX CPEACTB /I ITPOBEJEHUSI TEKYIIEA U
HNPOMEXYTOYHOU ATTECTAIIUA 11O JTUCHUITVIMHE

5.1. IlepeyeHb KOMIIETEHI M ¢ yKa3aHHEM ITaNoB UX (POPMHPOBaHHS B IIPOLecce OCBOCHHSA
o0pa3oBaTe/IbHON NPOrPaMMBbI

Kox u naumenosanue
KOMIIETECHIINHU

Oransl
¢dbopmHpoBaHus

OIIK-6.

HOJIOT'NMH

Crioco0eH HCIoIb30BaTh B MPOPECCHOHAIBHOMN JesTelb-
HOCTH OCHOBHBIE 3aKOHBI (PU3MKH, XUMHUH, HayK o0 3emie U Ouoio-
'y, OpUMCHATb METO/JAbl MATEMATUUYCCKOI'0O aHaJIM3a U MOACINPOBa-
HUS, TEOPETUUECKUX U SKCIIEPUMEHTAJIbHBIX MCCIEI0BaHUM, MPHOO-
peTaTh HOBLIC MATCMATUICCKUC N €CTCCTBCHHOHAYYHBIC 3HAHUS, UC-
MOJIb3YsI COBPEMEHHbIE 00pa3oBaTeNibHbIe U WH(POPMALIMOHHbBIE TeX-

THUAX

1.PaboTa Ha yueOHBIX 3aHs-

2.CamocTosTenbHas pabota

5.2. Onucanue moka3areJsieid 1 KpUTepHeB OLEHMBAHUS KOMIETEHIMI HA Pa3IMYHBIX ITanax
uX (popMupoBaHus, ONMCAHNE IKAJ OLEHUBAHUSA

Oue-

HUBa- | YpOBEHb
Oran

emble | chopMmu- (bopMHPO Onucanue

KOMIIE | pOBaH- pMHP IoKa3aTesen
BaHUs

NETEH- | HOCTH

TEH-

Kpurepun
OLICHUBaHUS

Ixama
OlleHUBa-
HUA




885051

OIIK-

3uamo:
- OCHOBHBIE KOHLEILUUA U METO-

JIbI, COBPEMEHHBIC HaIpaBICHUS
XUMUU W NEPCHEKTUBBI MEXKIUC-
LUUTUTMHAPHBIX UCCIIET0BAHUI Ikana
-K1accu(UKaueo  AUCIIEPCHBIX OICHMBA-
CHUCTEM MO CTENEHU AUCIIEPCHO-
HUs ompoca
CTH, arperaTHbIM COCTOSIHUSIM M I
CTCIICHU B3aMMOJICHCTBHS; Kajna
-MOJIEKYJIIPHO-KHHETHYCCKHE, OLCHH-~
ONTHUYCCKHUE U  DJICKTPUUYCCKHUC BaHUA J0-
IToporo- CBOWCTBA JUCIIEPCHBIX CUCTEM, Omnpoc, 1o- | kmaga
. 1.Pabora Ha
BbI VICOHBIX Ymemos: KJIaJ, 3alIM- | [[[xana
-IJIaHUPOBATh, NMPOBOJUTH U aHa- | Ta Jabopa-
3aHATHAX P » POBOA N Up OLICHUBA-
JM3UPOBATh XUMUMECKMH OKCIe- | TOPHOH pa- |
PUMEHT, OCHOBBIBAsICh Ha MpaBHU- | OOTHI B op-
2.CaMOCTOHT o IHOJIHEHUS
nmax 6e3omacHO pabOThl B XMMH- | M€ MPaKTH-
eJbHas pa- - . 1a60pa-
5oTa 4yeckoi maboparopuu. YeCcKoM moj- P
Bnaoems: TOTOBKH TOPHOU pa-
- HaBBIKaMH JIAOOpaTOpHOU pabo- GOTHI B
Thl U METOJaMU XUMUH, (PU3HKH, dbopme
MaTeMaTUYeCKOro  MOJEINPOBA-
ACIHp npaKkTuye-
HUS W MaTeMaTHYEeCKON CTaTu- .
o CKOH 1oj-
CTHKHU B Mpo(eCCUOHATBHON nes-
TENHEHOCTH TOTOBKH
- MeToJAaMu CTaTHUCTHYECKOIO
OIICHUBAHUS ¥ TIPOBEPKH THIIOTE3,
MIPOTHO3UPOBAHUS TEPCHEKTUB U
COLMAJIbHBIX TOCJEACTBUN CBOEH
npodeccnoHanbHON  AeSITeThHO-
CTH
3namop: [IIxana
- OCHOBBI XMMHYECKOW TEPMOIU- OLleHIBa-
HaMHUKHU;
. HUS OIpoca
-OCHOBBI XUMUYE€CKON KUHETUKHU 1
Pabora Ha KaTalln3a; Ilxana
y4eOHBIX -CBOICTBa pacTBOPOB HeEdJeKTpo- | Ompoc, 3a- | OLUCHH-
3aHATUAX JIUTOB U BJIEKTPOIUTOB; nUTa 1abo- | BaHUs J0-
(Jtex1um, -OCHOBBI DIIEKTPOXMMHUYECKUX | PpaATOPHOM | krmama
naboparop- | MPOIECCOB; aboThI B
[IponBu- patop pott ’ p [lIxana
N HBIC 3aHs- -OCHOBBI TIOBEPXHOCTHBIX sBIIe- | (hopme mpak-
HYTBIN . - OIICHUBA-
THS) HUH Ha rpaHulle pa3jaena ¢as; TUYECKOU
HUSI KOH-
Paznensr 1-2 MMOATOTOBKH,
CamMocTosi- Ymems: JIOKJIA, TPOJIEHOTO
TeJbHast - CO3IaBaTb MOJEIN M pPealn30- | KOHTPOJbHOE | 3adaHusd
pabota BbIBATh TEOPETHUUECKUE U DKCIIE- 3a/1aHueE. [xana
PUMCHTAJIBHEBIC HNCCIICIOBAHUA OllEHUBa-
JUIS pelieHust 3amad mpodeccro- HYS BEI-
HAJIBHOW JIESITEIbHOCTH
MOJIHEHUS
-IPUMEHATh  (hyHIaMEHTaIbHbBIE
nabopa-

TCOPHMU W 3aKOHBI, OJIA 00BsACHE-
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HUS XAMHUYECKHX H OHOJOoTHYe- TOPHO pa-
CKHUX MPOIIECCOB; 6OTHI B
“T0JTyaTh KOJUIOMHEIC PACTBOPEI bopme
Y OTIPENENIATh UX BaKHEHmme (u- IpaKTHIe-
3MKO-XUMHUYECKUE XapaKTePHCTH- .
K CKOM 1o~
Bnaoems: TOTOBKH
-HaBBIKAMH OCMBICIICHHOTO TIPH-
MEHeHHS  (DU3MKO-XUMHYECKUX
METOJIOB UCCIICJIOBAHMS OUOJIOTH-
YeCKHUX 00BEKTOB;
-CII0CO0aMU OpUEHTALUU B IIPO-
(beccHOHATbHBIX MCTOYHHKAX HH-
dbopMaruu (KypHaJIbI, CAlThI, 00-
pa3oBaTeNbHbIC TOPTAIIBI);
-OCHOBHBIMHU ITPHEMAMH BBITIOJ-
HEHHsI XUMHYECKOTO SKCIIePH-
MEHTa U 00pabOTKHU PE3yNIbTATOB
(U3HKO-XMMHYCCKUX H3MEPCHU.
OnucaHue MIKAaJI OLEHUBAHUSA
IIkaja oneHUBAHUS KOHTPOJIBLHOTO 32 JaHUSA
(makc. 16 6anoB)
Kpurepun ouneHuBanusi 0aJJIbI
3aiaHue BBIMOJIHEHO MOJHOCTHIO MPAaBUIBHO, WJUTIOCTPUPYETCS MpPUMEpaMH,
MaTepuan U3J0KEH Ha BHICOKOM HaquUOM YpOBHE, M3JI0KEHHE MaTepHhana oT- 13-16
JUYAETCSl JIOTHYHOCTHIO M CMBICIIOBOW 3aBEPIIICHHOCTBIO, CTYACHT ITOKa3ajl
BJIQJICHUE MATEPUAJIOM U TEPMUHOJIOTHEH JUCIIUILTHHEL.
3a/iaHue BBITIOJHEHO C HE3HAYUTEILHBIMH OIMUOKAMU W/WIN HE WIUTIOCTPUPY-
eTCsl PUMEPAMHU, MaTepHal U3JI0KEH Ha BBICOKOM HAy4YHOM YPOBHE, HO H3JIO-
KEHHe MaTepHralia HOCUT MPEUMYIIECTBEHHO OMUCATEIbHBIA XapaKkTep, CTYACHT 9-12
MOKa3ajd JOCTaTOYHO YBEPEHHOE BIAJCHHE MaTepHalioM M TEePMHHOJIOTHEH
JTUCIUTUTAHBL.
3aiaHue BBITIOJIHEHO MPABWILHO HE MEHEE, YeM Ha TIOJIOBHHY WU COJCPIKHT
CYIIECTBCHHBIC OIMMOKHU, U3JI0KEHHBIH MaTepHall He WLUTFOCTPUPYETCS TPUMeE-
pamu, MaTepral U3JI0KEH Ha BBICOKOM HAyYHOM YPOBHE, H3JI0KEHUE MaTepra- 3-8
JIa HETMOCIIeI0BATEIbHO U ()parMeHTapHO, CTYACHT MOKa3aJl HEJIOCTATOYHO YBE-
pPEHHOE BJIaJICHUE MaTepUaIoM U TEPMUHOJIOTHEH JTUCIIUTIIHHEI.
3aaHue He BBIMIOIHEHO WJIM MPHU BBINOJHEHUU JOMYHIEHO OOJBIIOE KOIUYe-
CTBO TPYOBIX OMIMOOK, CTYIEHT HE BJaJieeT MATePHAIIOM M TEPMHUHOJOTHEU 0-2
JUCITUTUTAHBL.

IIkaja oueHUBaHUA onpoca
(makc. 15 6as10B)
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YpoBeHb o1leHHBa- Kputepuu onennBanus bambt
HUS

Ornpoc u cobeceno- CB0001HOE BJIaJICHUE MAaTEPUATIOM 5
BaHUE JloctaTouHO€ YCBOCHHE MaTepuaia 3-4
[ToBepXxHOCTHOE YCBOCHHE MaTepuasa 1-2

HeynoBnerBopurensHOe YCBOCHHE MaTepraia 0

[IIxaja oneHUBAHNS JOKJIAAA
Kputepuu oneHuBanus 0aJLIBI
JlokJai COOTBETCTBYET 3asIBJICHHOW TEME, BBIITOJIHEH C TIPUBJICUCHHEM 5

A0CTAaTOYHOI'O KOJIMYCCTBA HAYYHBIX U MMPAKTHUYCCKUX UCTOYHUKOB I10
TEMEC, MaruCTPaHT B COCTOAHUN OTBETHUTH HAa BOIIPOCHI 110 TEME JOKJIa-
Ja.

I[OKJ'IaI[ B ICJIOM COOTBETCTBYCT 3as1BJICHHOM TEMC, BLIIIOJIHCH C IIpHU- 2
BJICUCHHUEM HCCKOJIBKHMX HAYYHBIX U MIPAKTUYCCKUX UCTOYHUKOB I10
TEMC, CTYACHT B COCTOSIHHUU OTBCTUTDH Ha YaCTh BOIIPOCOB I10 TCME 10~
Kiajga.

I[OKJ'IaI[ HE COBCEM COOTBETCTBYCT 3asIBJICHHOM TEMC, BBIIIOJIHCH C UC- 1
IOJIE30BaHUEM TOILKO 1 mu 2 HCTOYHHUKOB, CTYACHT JOITYCKACT
OIIINOKHU IIpHU U3JI0KCHUN MaTCpualia, HC B COCTOSAHUN OTBCTUTH HA BO-
IMPOCHI 1O TEMC OOKJIaaa.

IIkxaja oneHUBAHMA 3aIMTHI JJa00paTOPHON PadoThl B (popMe MPAKTHYECKOI NMOAT0TOBKH

(maxc. 28 6aytoB)

Koa-Bo
Kputepuu oneHuBanus
0aJ1J1I0B
PaboTa BEITIOTHEHA ITOTHOCTHIO IO TIAHY M CJICTaHbI IPABHIILHBIC BEIBOJIBI 2
Pabora BhIMONIHEHA MTPaBIJIBHO HE MEHEE YeM Ha MOJIOBUHY WM JOMYIIeHa CY- 1
LIECTBEHHAs OLIMOKa
Pabora He BeIIOIHEHA 0

5.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS WJIM HHbIe MaTepHAaJIbl, HE00X0AUMbIe [JIs1 OLIEeHKH 3Ha-
HMH, yMEHHUI1, HABBIKOB M (MJIM) ONBITA JESITeJIbHOCTH, XapaKTePU3YILIUX JTanbl (popmupo-
BaHMs KOMIIETEHLUI B IIpoLecce 0CBOeHHs 00pa3oBaTe/IbHOM NPOrpaMMbl

IIpumepHbIe TeMBbI J1A00PATOPHBIX padoT B popMe NPAKTHYECKOM MOATOTOBKH

1.Onpenenenne TerioBoro 3¢ dexTa peakiuu pa3aokeHus MEPOKCHIa BOI0POIa
2.3ydeHue KUHETUKU THAPOJIU3a Caxapo3bl MOSIPUMETPHUECCKUM METOIOM

3.I/ICCJ'ICI[OBE[HI/IC CBOICTB pPacTBOPOB KOHAYKTOMECTPHUICCKUM METOIOM
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4 TloteHnmoMeTpudeckoe uccienoBanue OygepHsix pactBopoB. M3mepenne 3/C raapBaHMYECKHX
3IIEMEHTOB.

5.13yuenue agcopOumu Ha rpaHuULie TBEPJOE TEIO-PACTBOP

6./13yuenue u cBOMCTBA TUCIIEPCHBIX CUCTEM

7.3omu.I'enu. Cycnensuu. OMyabcuu

8.IIABsI. Munemnsl. Kputnueckast KOHIEHTpAIHSI MULEIITI000pa30BaHusI.
IIpumepHBIe BOIPOCHI K OIIPOCY

1.[JaiiTe onpenenenre uAEaIbHOro raza

. Chopmynupyiite 3akonsl boins-Mapuorra, I'eit-JIlroccaka, [lapms.

. OCHOBHOE ypaBHEHUE COCTOSHUS UJCAIbHOTO Ta3a

. YpaBHEHHE COCTOSIHUS PEAIbHOIO ra3a.

. Kakumu napamerpamu xapakrepu3yercs KpUTUHUECKOE COCTOSIHUE BelllecTBa?

. OcHoBHBIE (PU3HYECKHE CBOMCTBA KHUAKOCTH

. OCHOBHBIE OTJIMYHS KPUCTAJUIMYECKUX TBEPABIX TEN OT aMOP(HBIX.

. Matemaruueckoe BoIpakeHue 1 3aKkoHa TePMOIMHAMUKHY.

. YpaBHeHHE pacyera padoThl pacIIUpPeHus | MOJIb HICATBHOTO Ta3a B H300apHOM, H30XO0P-
HOM U U30TEPMHUYECKOM MPOIIeCcCax.

10. TeroBoii 3¢ (heKT XUMHUIECKON peaKIIiH.

11. Chopmynupyiite 3akoH ['ecca u ero ciencTBus.

12. 3aBHCHMOCTH TEIIOBOTO A (heKTa peakuu OT Temreparypsl. 3akoH Kupxrodada.

13. TeroemkocTs BemiecTBa. COOTHOIICHUE MEXKAY H30XOPHOM U N300apHOM TEIII0eMKOCTSI-
MU UJI€aJIbHOTO ra3a.

14. ChopmynupyiiTe 3aKOH AEHCTBYIOIIUX MAaCC.

15. KoHcTaHTa paBHOBECHUS peaKlUH, €€ 3aBUCUMOCTb OT TeMreparypsl. CBsas3b Mexay K, K,
16. YpaBHenue usorepMsl peakuuu Bant —T'odda.

17. OcHOBHOE TEpMOJIMHAMUYECKOE YCIOBUE (Pa30BOr0 PaBHOBECHSI.

18. IIpaBuio a3z ['m66ca. Onpenenenue NOHATUN «(paza», KKOMIOHEHT», «YUCIIO CTETIEHEH
CBOOO/IBI CICTEMBI.

19. ®a3oBble 1arpaMMBbl IByXKOMIIOHEHTHBIX CHCTEM.

20. Tonockonu4eckuit 3akoH Paymst s uyeaabHOTO pacTBopa.

21. DOynnuockonuyeckuii 3akoH Payis.

22. Kpuockomnudeckuii 3akoH Pays.

23. ®dusnyecKkuil CMBICI U30TOHUUYECKOT0 Kod(duiineHTa. I'o cBA3b CO CTENEHBIO AUCCOLNA-
L[UU DJIEKTPOJIUTA.

24. Chopmynupyiite 1 u 2 3akonsl KoHoBanosa.

25. Pa3nenenne nmeperoHKou XUIKUX CMeCei. A3E0TPOITHBIE CMECH.

O 03N L B W

IIpumepHOe KOHTPOJILHOE 3a1aHHE

Bapmuanr 1

1. W3 npennoXeHHbIX BBIOEpUTE (QYHKIIMU COCTOSHUS:
a) XUMHYECKHI MoTeH1uan, 0) TeMneparypa, B) Macca, I') BHYTPEHHSS SHEPTrus,
1) SHTPOIIUS, €) PHTANBIUS, K) d3Heprus [ udoca.

2. U3 cooTHOIIIEHUS CpeTHUX TerIoeMKocTel cucreMsl mpu V=Const u P=Const cnexyer, 4To:
a) PHepreTUYecKu OoJiee BHITOAHO HarpeBaTh ras npu P=Const,
0) sHepro3arparsl MeHbIe mpu V=Const.
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3. TenoTol cropanus BellecTBa Ha3bIBACTCH:
a) Ter10BOM 3P (HEeKT peakIuy B3auMOICUCTBHS | MOJIb BEIIECTBA C KUCIOPOIOM
B CTaHJAPTHBIX YCIOBHAX C 00Pa30BaHUEM BBICIIUX OKCHJIOB,
0) TeroBo 3 deKT peakuu cropaHust 1| MoJb BEIIeCTBa,
B) TEIUIOBOM 3 (PEKT peaKkIy OKUCIICHHS BEIECTBA B CTAHAAPTHBIX YCIOBUSX.
4. B cucreme, rie He MPOUCXOUT HUKAKUX SHEPreTUUECKUX U3MEHEHUN CaMOIIPOU3BOJIBHO U He-
00paTUMO IPOTEKAIOT MPOIIECCHI, B KOTOPHIX SHTPOIHS:
a) pacrer, 0) HE U3MEHSETCH, B) YMEHBIIIAETCH, ') CHayuaja pacTeT, IOTOM
YMEHBIIIAETCS.
5. Kpuockomnudeckuii METo JIEKUT B OCHOBE ONpeAeTICHUS:
a) BA3KOCTH BEIeCTBa, 0) MOJIIPHON MacChl paCTBOPEHHOTO BEILIECTBA,
B) IOBEPXHOCTHOT'O HATSKEHUS JKUKOCTH.
6. M30ToHMYECKHT KOA(PPHUIMEHT CBSI3aH CO CTETIEHBIO AUCCOLMAINH MIEKTPOIUTA COOTHOIICHUEM:
a-1 i-1
a) 1 =n-l 6) o =n—1 B) i=o’C.
7. DKBUBAJICHTHAsI JIEKTPONPOBOTHOCTH — 3TO:
a) IEKTPONPOBOJAHOCTH PACTBOPA C MOJISIPHOM KOHIIEHTpaluel SKBUBajieHTa 1 MOJb/,
0) DJIEKTPOTIPOBOTHOCTh 00bEMa PACTBOPA, 3aKIIFOUCHHOTO MEKIY 2 MapaJuIeIbHBIMU 3JIEKTPO-
JaMH C TUIOHIaIbI0 1M, paclONOKEHHBIMU HA PAcCTOSHUU | M,
B) 3JICKTPOIIPOBOAHOCTH 00BEMa PACTBOPA, KOTOPBIN HAXOIUTCS MEXKY 2 JIEKTPOJAMHU, PaCcIio-
JIO’)KEHHBIMH Ha PACCTOSIHUM 1 M JIpYT OT ApYyra, U COAEPKUT | MOJIb SKBUBAJIEHTOB 3JIEKTPOJIU-
Ta.
8. Ecniu B cucteme MeTai — pacTBOp COJIM MeTajlla yCTaHOBUIJIOCH PaBHOBECHE
Me<Me™ + ne u sHeprus copbBaTalliy HOHA MEHbIIE pabOThl BHIX0A KATHOHA, TO OBEPXHOCT
MeTaJljia 3aps,IUTCS: a) OTPULIATEIBHO,
0) MOJIOKUTEITBHO.
9. MuHuManbHas pa3HOCTh MOTEHIIMAIOB, KOTOPYIO HAJ0 CO3JaTh JIIsl HaYasa mpolecca 3JIeKTPo-
JIM3a, HAa3bIBACTCS:
a) HapsOHKEHUEM Pa3JIokKEeHHUs AIIEKTPONINTa, 0) MepeHaIpsKeHUEM.
10. YcnoBusiMu X0poIIiero CMaduBaHMsI MIOBEPXHOCTH TBEPJIOTO TeJla KUIAKOCTHIO SIBIISTIOTCS:
a) KOCUHYC KpaeBoro yrjia MeHblle HyJs,
0) HeOoJIbIIIast BEIMUYMHA TOBEPXHOCTHOTO HATSYKEHUS KUJKOCTH,
B) KPaeBOM yroil — oCTpbIil, €ro KOCUHYC OOJIbIIE HYJIS.
11. Haitgure cOOTBETCTBUE:
1) oOuwmii BuJ ypaBHEHHUS 3aKOHA JICHCTBYIOLIMX Macc,
2) oO1iee BhIpaKEHHE CKOPOCTH XUMHUYECKOM PeaKIuH,
3) ypaBHeHue, BeIpaxatoliee npasmwio Baut-I'odpda.

Viz t2-t1 AC
A) Vi1 = 110, 6) V=KC?% CP, B) V=4 At
12. Peakiuu, ciocoOHBIE UIITH B 000OMX HAIIPABJICHUSIX, TOYHO CIEAyeT HAa3bIBaTh:
a) mapajieNIbHbIMH, 0) ABYCTOPOHHHMH, B) 0OpaTHUMBIMH,

I') IOCJIEI0BATEIbHBIMHU.

Bapmuanr 2

1. Teno wim rpymnmna Ten, HaXOAAIMIKUXCS BO B3aUMOJEHCTBUH IPYT C APYTOM U MBICIIEHHO WIH pe-
ATHbHO 000COOJICHHBIX OT OKPYKAIOIIEH CpeIbl Ha3bIBACTCSI:
a) OTKPBITOM CUCTEMOM, ©) 3aKpHITON CUCTEMOH, B) TEPMOAMHAMUYECKON CHCTEMO.
2. Bribepute Gpopmyiy, KOTopasi COOTBETCTBYET IPUIIOKEHUIO | 3aKOHA TEPMOJIMHAMUKH IS U30-
OapHoOro mporecca:

a) AQ = pAV, 0) AQ = AH, B)AQ = AU.

14



3. Ecnu coBepmiatoTcst 2 peakiiuy, IPUBOASAIINE U3 PA3TUUYHBIX HCXOJHBIX COCTOSHUI K OJHOMY
KOHEYHOMY, TO:
a) CyMMa HX TEIJIOBBIX A3 PEeKTOB paBHA TEIIOBOMY 3(dekTy nmepexoa U3 0JHOTO KOHEUHOTO
COCTOSIHUS B IPYToe€,
0) pa3HOCTb UX TEIJIOBBIX A(P(PEKTOB paBHA TEIIOBOMY APQEKTy Nepexoaa U3 0JHOT0 KOHEYHOTO
COCTOSIHUS B IPYToe€,
B) HEBO3MOKHO MOJACYUTATH TEIJIOBOM 2P PEKT nepexoa.
4. YcnoBUSAMH CaMOTIPOU3BOJIBHOTO MPOTEKAHUS PEaKLIUU SBISIOTCS !

a) Zui-ni< 0, 0) AG< 0, B) AF> 0.
5. PacTBOpUMOCTD ra30B B JKUJKOCTSIX HE 3aBUCHUT OT:
a) JaBleHMs ra3a, O0) TeMIepaTypbl, B) IPUPOJBI KUIKOCTH U Ta3a,
I') TOBEPXHOCTHOT'O HATSKEHUS )KHUJIKOCTH.
6. Cornacho 1 3akony KonoBanioBa mpu P=Const ¢ moBslieHreM coiep>kanus B pacTBope bosee
JIETY4ero KOMIIOHEHTa TeMIlepaTypa KUIIEHHUs pacTBOpa:
a) moBbIIIAeTCs, 0) moHKaercs, a npu 1=CoNnst gaBieHre HACHIIIEHHOTO apa
a) MOBBIIIACTCS, 0) MOHMWKACTC.
7. 1y pacTBOPOB CHIIBHBIX 3JICKTPOJIUTOB HAMIUTE BEPHBIC YTBEPIKICHHS:
a) CUJIbHBIE DJIEKTPOJIUTHI B PACTBOPAX MOJHOCTHIO IUCCOLIMUPOBAHBI,
0) aKTHBHAs KOHIICHTPALMS HOHOB BhIIIE (POPMaTHHOM,
B) MOHBI B paCTBOpE HE 00pa3yIoT CBA3EH ¢ MOJIEKYIaMH PACTBOPUTEIS,
I') B pacTBOPE MPOUCXOJUT IPOLIECC COJIbBATALIUN HOHOB,
1) “OHHas aTMOcdepa yBEIUYUBALT MOABUKHOCTH HOHOB,
€) COJIbBAaTUPOBAHHBIE HOHBI CITOCOOHBI 00Pa30BLIBATH ACCOIUATHI.
8. JIBOWMHOM JIEKTPUUCCKUN CIIOH — ATO:
a) CKauOK MOTEHIMala Ha TPaHKIle METaJll — pacTBop,
0) 3apsi, BOSHUKAIOIIMIA Ha 3JIEKTPO/JIE TIPU MPOIMTYCKAaHUH Yepe3 HETO SJIEKTPUUECKOT0 TOKa,
B) DJIEKTPUUECKHE 3aps/ibl, KOTPbIE BO3HUKAIOT HA METaJlIe, HaXOASIEMCs B

pacTBOpe IEKTPOJINTA, U PUTSIHYTHIE K HUM U3 pacTBOPa MPOTHUBOUOHBI.
9. B cucreme, cocrosieit u3 Ni-aekTpo/ia, morpy:KEHHOTO B paCTBOP CEPHOM KHCIOTBI, 32 HEKO-

TOpOE BpeMsl MeTaJll PUOOpeTeT:

a) CTallMOHAPHBIN NOTEHLIMAN, O) paBHOBECHBIN MOTEHIIUAI.
10. T'ub6coBckoit agcopOiueil Ha3pIBaeTCs:

a) KOHLIEHTPUPOBaHKE BEILECTBA HA IOBEPXHOCTHU paszzena ¢as,
0) oOpazoBaHNe XMMUYECKHX COEIMHEHHI Ha MMOBEPXHOCTH pa3jena (a3 B
pe3yibTare NeHCTBHS BaJICHTHBIX CHJI,

B) U30BITOK KOJMYECTBA BELIECTBA I- KOMIIOHEHTAa B 00beMe MMOBEPXHOCTHOTO CIIOS

eTUHUIHOM TIOIIAIH,
11. Kunernueckoe ypaBHEHHE COBNAAET CO CTEXMOMETPUUECKUM:
a) Bcerna, 0) HuUKoOrna, B) MHOT/IA.
12. Karanu3s — 3t0:
a) YCKOpPEHHE KETaeMbIX PEaKIIUi MO IEUCTBUEM CTICIIHATBHBIX BEIIECTB,
0) 3amMeIeHNe HEeXKeNaTeIbHbIX PeaKIiid,
B) H3MEHEHUE CKOPOCTH XMMUYECKHUX PEAKITHH MO BIUSHUEM CIIEIIHATbHBIX BEIICCTB.

IIpuMepHBbIE TEMBI 10KJIA10B

1. VicTopuist BOSHUKHOBEHUS M pa3BUTHS (DUBUUIECKOM XUMHH.

2. Da30BbIe PABHOBECHS KUIKOCT — I1ap, JKUKOCTD — JKHIKOCTb, YKIIKOCTh — TBEPIIOE TeJIO B CHCTEMAX
COJIb — PACTBOPUTEIID.

3. Teopust pacTBOPOB CUJTHHBIX AMEKTPOITHTOB J{e0ast-XFOKKesL.

4. AHMOHCETIEKTUBHBIE AIIEKTPO/IBL.

5. AncopOrwist ra3oB.

6. PacripenienieHue BelecTBa MEX/Ty IByMsI HECMEILIMBAIOLLIMUCS PACTBOPUTEISIMH.
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7. HanpspeHue paziioeHust IEKTPOTTOB.

8. DJEKTPONH3 1 €ro MPaKTHIECKOE PUMEHEHHE.

9. DneKTpoxuMUYecKast KOppo3Hst METALIOB.

10. TepMoMHAMIKA TPEXKOMITOHEHTHBIX CCTEM

11. VloHuTs! B OHONOrMM 1 METULTUHE.

12. AncopOriivst Ha TpaHHIIe pa3/iesia »KUIKOCTb - Tas.

13.Merozp! orperienieHus IOBEPXHOCTHOIO HATSHKEHMS YKUIKOCTEH.
14. DneKTpOXUMUYECKOE HUKEITMPOBAHKE.

15. KanmsisipHbIe sIBTICHUsE B OMOIIOT VL

=

w

ONo O

9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24,

25.
26.

27.

IIpumepHBbIii IepeyeHb BONPOCOB K 3a4eTy ¢ OLEHKOMH
XuMHuueckasi TEpMOJIMHAMHKA: OCHOBHBIE MOHATHA. HyneBoil 3aKOH TepMOIMHAMUKH.
IlepBbIil 3aKk0H TepMOAMHAMUKUA. DyHKIIMM COCTOAHMS U Ipouecca. BHyTpeHHss 3Heprus.
Pa6ora u Temnora.
TennoeMKoCTH TEpMOAUHAMUYECKUX CUCTEM.
Tepmoxumust. 3akon ['ecca. DHTanbnusl TEPMOJIUHAMHYECKOW cucTeMbl. OCHOBHBIE TEIUIO-
BbIe Y(PQEKTHl peaKiuil: YHTATIBIIMKA O00pa30BaHMS U CTOPAHUsS BEIECTBA, DHTAIBIUS pac-
TBOPEHUSI.
3aBUCHMOCTH TeIuoBOro (dekTa peakiuu ot Temrepartypsl. 3akoH Kupxrodda.
Bropoii 3akoH TepmouHaMuku. CaMONIPOU3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE IPOLECCHI.
Kputepru camonpon3BoIsHOTO IPOTEKaHUs nporecca. DHTponus. CBOOOAHAS YHEPTHSL.
TepMoanHaMUYeCKUe MOTEHLMAJbl: XUMHUYECKH MOTeHIMan, sHeprus ['nbbca, sHeprus
I'enbmronsna.
YpaBHEHHS U30TEPMBbI, H30XOPbI U U300apbl XUMUYECKON PEAKIIHH.
Xumunyeckoe paBHoBecue. KoHCTaHTBI XuMU4eckoro paBHoBecHsl. CMellleHue paBHOBECHH.
Kunernka xumuyeckux peakuuidi. @akTopsl, BIUSIOLIME HA CKOPOCTh PEAKIIUi.
3aBUCHUMOCTb CKOPOCTU PEaKLMN OT KOHLIEHTPAIMM PEareHTOB. 3aKOH JEHCTBYIOIIUX Macc.
Kunernueckoe ypaBHEHHE peaKIINU.
3aBUCHUMOCTh CKOPOCTH PEAKIMI OT TeMIeparypbl. DHEPIUs aKTUBALIUK PEaKIUU. Y paBHe-
Hue Appenuyca.
ITopsimoK ¥ MOJEKYISIPHOCTh XUMUYECKHUX PEAKIIUN.
MexaHu3Mbl 1 KHHETUUECKUE YPaBHEHUSI CIIOKHBIX XUMUUECKUX pPEeaKIUi.
DOTOXUMUYECKHUE U LIETTHBIE PEaKIUU.
I'omoreHHsIi ¥ reTeporeHHbIid KaTanus. GU3ndecKkuil CMbICIT AEUCTBUS KaTaau3aTOPOB.
Xumunueckoe paBHoBecHe. KoHCTaHTBI XUMHYeckoro paBHoBecHs. CMelleHne paBHOBECHH.
®da3oBble paBHOBECHS. JlnarpaMMbl COCTOSIHUS IByXKOMIIOHEHTHBIX CHUCTEM.
PactBopsl. MneanbHble u npenenbHble pa3daBiieHHble pacTBOPhl. CiocoObl  BBIpRXKEHHUS CO-
CTaBa pacTBoOpa.
CaolicTBa npeienbHO pa30aBIEHHbBIX PACTBOPOB: MOHMKEHHUE JABJICHUS I1apa pacTBOPUTEIS,
MOBBIIICHUE TEMIEPATYpbl KUIIEHUSI PACTBOPA, OHMKEHUE TEMIEPATypbl 3aMep3aHus pac-
tBOpa. Ocmoc. 3akonsl Paynsa, Baat-T'odda.
PactBopsI a51ekTponuToB. Teopus 35eKTpoauTHdeckoil auccounannu. CTeneHb U KOHCTAHTa
JVCCOITUAINY.
Teopust cunbHbIX d3neKkTponuToB. [1.[Jlebas u O. Xrwokkens. KosddumnmeHt akTuBHOCTH
noHoB. MloHHas cuiia pacTBOpa.
ONEKTPONPOBOJHOCTh PACTBOPOB. Y IeJbHAs U SKBUBAJIEHTHAs 3JIEKTPOIPOBOAHOCTL. KoH-
JTYKTOMETPHSI.
Konaykromerpus. KonaykromeTpuieckoe THTPOBAHUE.
PaBHOBeCHBIE JIEKTPOAHBIE TPOLECCHI. JIBOMHON 3IEKTPUUECKHUI CIOW. DIEKTPOIHBINA MO-
TEeHUHAN. P cTaHAAPTHBIX 3JEKTPOAHBIX MOTEHIIUAIOB METAIIOB.
laneBanmveckuii snement. DJC. Dnexrpoasl. Kmaccudukamms snekrponos. [lorenimo-
METpHUS.
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28. IloBepxHOCTHBIC sBIEHHUS W anacopOuus. YpaBHeHus azacop6uun ['nu6bca, JIsnHrmropa,
Opeitaanuxa. M3oTepmsl aacopoIum.

29. AncopOuusi Ha TpaHHIE XHIKOCTb- ra3, TBepAoe Teno —Ta3. [loHsATHe O MOBEPXHOCTHO-
aKTUBHBIX BELIECTBAX.

30. AncopOuusi Ha TpaHMIIE TBEPAOE TEJIO — KUAKOCTh. YpaBHEHHs afcopOuuu. Teopus monu-
MOJIEKYJISIPHOM afcopOIuH.

31. Monnast u monooomenHast ajgcopOuus. [IpupoaHbie 1 CHHTETHYECKHE HOHUTHI.

32. [lucniepcHble cucTeMbl. XapaKTepUCTUKA U KJIaCCU(PUKALNS AUCTIEPCHBIX CUCTEM.

33. MeTo/1bl OJYyYEeHUsI JTUCIIEPCHBIX CHCTEM.

34. MeTo/1bl OUUCTKH TUCTIEPCHBIX CUCTEM.

35. Kunetrndeckue cBOMCTBA AUCIIEPCHBIX CHCTEM: OPOYHOBCKOE JIBIDKEHUE, U Py3Hsl.

36. OnTruyeckue CBOMCTBA AUCIEPCHBIX CHCTEM: HOIVIOIIEHHE U paccesHUe CBETa PacTBOpaMHU
JC.

37. DneKTpuuecKue CBOWCTBA AMCIEPCHBIX CHCTEM: 00Opa30BaHUE JABOHHOIO JIEKTPHUUYECKOTO
COJIsl HAa TIOBEPXHOCTH MHUILIEILIIBI.

38.30111 U cyclieH3UH.

39.ITacTsl, renu

40.T1ensl. A3po3onmu.

41.KosionaHble TOBEPXHOCTHO — aKTUBHbIE BEIIECTBA.

42 Koarymsamus. [Topor koarymsiuu. [Ipasuno Hyneue-I"apau.

43. ArperatuBHas ycroiunBocts J{C.

44 Habyxanue u ctynHeoOpazoBanre BMC.

45.Bnusinue pH Ha cBoMCTBA MOJIMANIEKTPOIUTOB.

46.Koarymnsamuonnsie cTpyktypsl JC.

47.KonaeHcallmoHHO-KpUCTaUIM3aluoHHbIe cTpyKTYphI JIC.

48.0cobennocTu u kinaccudukamus [TAB.

49.KKM u MeToIbI €e OnpeeTCHHs.

50.ITpumenenue ITAB u ux moroee neiictaue.

5.4. Meroan4yeckne MaTepuaJbl, ONpeaeasiionue NpoueAypbl ONCHMBAHUS 3HAHUI, YMEHMH,
HABBIKOB M (WJIM) ONBITA JeSiTeIbHOCTH, XaPaKTePU3YIOIIUX 3Tanbl (OpMUPOBAHUS KOMIIe-
TEeHLHH.

OcBoeHME TUCIUIUIMHBI PEAYCMaTPUBAET OMPOC, BHIMOIHEHUE KOHTPOJIbHBIX 3aJaHUM, BbI-
MOJTHEHHUE JIAOOPATOPHBIX 3aHATUH B OpME MPAKTUUECKOM MOJTOTOBKE, JOKIAI0B.

MakcumManbHOE KOIHuecTBO 0amioB no aucuuringe - 100 6amos.

MakcumanabHOe KOJIMYeCTBO 0alioB, KOTOPOE MOXKET HaOpaTh CTYJEHT B TEUCHHE CeMecTpa
3a pasnauuHble BUABI pabot —/0 6amioB. MakcuManbHas cyMMa 0ajljioB, KOTOPbIE CTYAEHT MOXKET
MOJTyYHThb Ha 3aueTe ¢ oLueHKo — 30 Oamos.

TpeOoBaHusl K 32a4€Ty C OLEHKOM

3aueT ¢ OLEHKOM MpoBOAUTCS MO BompocaM. Ha 3aueTe ¢ OLEHKOM CTyIEHTHI JOJKHBI Aa-
BaTh pa3BEepPHYThI€ OTBETHl Ha TEOPETUUYECKHE BOIPOCHI, MPOSBISAS YMEHUE JIeJIaTh CaMOCTOSITENb-
HbIe 0000IIEHUS U BBIBOBI, IPUBO/IS IOCTATOYHOE KOJIMYECTBO IPUMEPOB.

[IIxana oueHNBaHUA 324Y€Ta ¢ OLEHKOM

Kpurepun oueHnBanus BaJibl
CryneHT OOHapy)XMBaeT BBICOKMH YpOBEHb OBJIAJeHMs Teopueil Bompoca, | 26-30
3HaHUE TEPMUHOJIOTHH, YMEHHE J]aBaTh ONPEICICHUS TIOHATHSIM,
3HaHue MepcoHaNnM, CONPSHKEHHBIX C TEOPETUUECKUM BOIIPOCOM,
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YMeHue npouIuTIOCTPUPOBATh SIBJICHHE MPAKTUYECKUMHU MpPUMEpaMH, JaeT
TMIOJIHBIE OTBETHI HA BOMIPOCHI C MIPUBEACHUEM IPUMEPOB H/HIIN TTOSICHEHUH.

CTyaeHT HEeI0CTaTOYHO MOJIHO OCBEIIAET TEOPETUUECKUIN BOIIPOC, OMpeie- 16-25
JICHHS Jar0Tcs 0e3 COOCTBEHHBIX OOBSICHEHUH H JIOTIOJTHEHNUH, OTBETHI HA
BOIPOCHI MOJIHBIE C IPUBEICHUEM IPUMEPOB

CryaeHT oOHapyKHMBaeT HEIOCTATOYHO TITyOOKOE MOHUMAaHHUE TeOPETHYe- 4-15
ckoro Bompoca. Onpenenenus Aat0Tcsi C HEKOTOPBIMU HETOYHOCTSIMU, J1aeT
OTBETHI TOJBKO HA 3JIEMEHTApHBIC BONPOCHI, YUCIIO IPUMEPOB OTPAHUYCHO
CryneHt oOHapyXMBaeT HE3HAHWE OCHOBHBIX MOHATUH M onpeneneHuit, e | 0-3
yYMEeT JeNaTh BBIBOJIBI, TIOKA3bIBACT KpaiiHe ci1aboe 3HaHUE MPOrpaMMHOTO
MaTepHaa.

HToropas mkaja BbICTABJIEHHSA OL[EHKH IO AUCHHUIIJINHE
Hrorosas OIICHKA 110 JUCHHMITIIMHE BBICTABJIACTCA 110 HpI/IBeIIGHHOI\/JI HWKE HIKaJIC. HpI/I BBICTaB-
JIECHHH WTOTOBOM OLICHKU MPCHOAaBaATCIIEM YUUTBIBACTCA pa60Ta CTYACHTa B TCUYCHUC BCCTO CPOKa
OCBOCHU TUCHUIIJINHBI, 4 TAKXKC 6aJIJH)I, IMMOJIYYCHHBIC Ha HpOMe)I(YTO‘IHOﬁ aTrTeCTalmu.

Ba.]'l.]'lbl, MOJIYyY€CHHbIC Oﬁy‘laIOHII/IMCH B Te4e-
HHUE 0CBOCHUSA TUCIHUIIJIMHBI

Ouenka nmo JucCHUILIMHE

81-100 OTJIMYHO

61-80 XOPOIIIO

41-60 YIOBJIETBOPUTEIHHO
0-40 He ynoBierBopuTebHO

6. YYEBHO-METOJMYECKOE U PECYPCHOE OBECIIEYEHUE
JUCHMUIIINHBI

6.1. OcHoBHasi IMTEpPaTypa

1. Kazun, B. H. ®usnueckas xumus : yueoHoe nocoobue nmst By3oB / B. H. Kaszun, E. M. ITnucc,
A. W. PycakoB. — 2-e u3a. — Mocksa : FOpaiit, 2021. — 182 c. — TekcT : 3JIeKTpOHHbIH. —
URL: https://urait.ru/bcode/475407

2. Kynpsmesa, H. C. ®usnueckas U KOJUIOWAHAS XUMUS ;| YUeOHUK M TPAKTHKYM IJsl BY30B /
H. C. Kyapsimiesa, JI. I'. bormapeBa. — 2-e m3a. — Mocksa : IOpaiit, 2021. — 379 ¢. — Tekcr :
anexTponnsii. — URL: https://urait.ru/bcode/468578

3. ®wusuveckas u KoJulouaHas XxuMus. B 2 u.: yueOHuK st By30B / oy pen. B. FO. Konroxosa,
K. U. IlonoBa. — 2-e u3n. — Mocksa :  FOpaiit, 2021. — 259 c. — TeKcT : 3MeKTPOHHBIH. —
URL:

https://urait.ru/bcode/473081

https://urait.ru/bcode/473383

6.2. /lonmostHUTEJIBbHAS JIUTEPATPYPA:

1. Adanacees, b.H. ®usnueckas xumus : yuye6.nmocodue maus By3oB / b. H. Adanacwes, 1O. II.
Axymnosa. - CII0. : JIanp, 2019. - 464c. — TekcT: HenoCcpeACTBEHHBIM.

2. benses, A. I1. ®usnyeckas u koutouHas xumus : yaeOnuk / A. I1. benses, B. . Kyayk. - 2-¢
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https://urait.ru/bcode/475407
https://urait.ru/bcode/468578
https://urait.ru/bcode/473081
https://urait.ru/bcode/473383

u3n. - MockBa : I'D0TAP-Memma, 2018. -752 c.- Tekcr : onekrponHsii. - URL:
https://www.studentlibrary.ru/book/ISBN9785970446607.html

3. bonnapesa, JI. I1. ®uznueckas u xoymougHas xumus (Teopus u npaktuka) : yued. mocobue /
JI. I1. bonmapesa, T. B. MactiokoBa. - Boponex : BIYUT, 2019. - 287 c¢. - Tekct: 2JIeKTPOHHBIH. -
URL.: https://www.studentlibrary.ru/book/ISBN9785000324097.html

4. Tasponckas, 0.10. KommonaHas xumus: yaeOHUK U TpakTUKyM s By3oB / FO. 1O. T'aBpoH-
ckas, B. H. ITak. - M. : FOpaiir, 2017. - 287c. — TekcT: HEemoCcpeACTBEHHbBIN

5. Jlepsioun, B. A. ®usnueckas XUMHs JUCIEPCHBIX CHCTEM : y4yeOHOe mocobue i BY30B /
B. A. [leps6un, E. I1. ®apadonroBa. — Mocksa : FOpaiit, 2021. — 86 ¢. —TeKCT : 31eKTPOHHBIH.
— URL: https://urait.ru/bcode/473512

6. Komnoumnas xwmmwus. [lpumepbl u 3amaud : ydeOHOe MMOcoOWe i BY30B/ MMOA  pen.
B. ®. MapkoBa. — Mocksa : [Opaiir, 2021. — 186 c.— Tekct : snekrponnsii. — URL:
https://urait.ru/bcode/472232

7. Mymxkamb6apos, H. H. ®usnueckast u koyuiouaHast Xumusl : y4eOHUK Ui By30B (C 3aa4yaMH U
pemieHusiMu). - 5-¢ u3n. - Mocksa : ®JIMHTA, 2020. - 455 c. - Teker : snekrponnsIii. - URL:
https://www.studentlibrary.ru/book/ISBN97859765229541.htmi

8. Ulykwn, E.JI. Komrowmnas xumus : ydeOHuk mis By3o/ E. 1. lllykun, A. B.Ilepuos,
E. A. Amenuna. — 7-e u3a. — Mocksa : FOpaiit, 2021. — 444 ¢. — TekcT : 3JEKTPOHHBIA. —
URL.: https://urait.ru/bcode/468620

9. SlkosneBa, A. A. Komnounnas xumus : yaeOHOe ocodue aisi By30B. — 2-€ u3a. — Mocksa :
IOpaiit, 2021. — 209 ¢. — Tekcer : anexTponnsiit. — URL: https://urait.ru/bcode/472988

6.3. Pecypchl HHOPMAIIMOHHO-TEJIEKOMMYHHKAIHOHHOI ceTn « MHTepHEeT»

1. http://www.chemport.ru/data/ - cipaBouHble MaTepHasIbl 10 XUMUH

2. http://physchem.distant.ru/prgpunkt.html - yueOHbIie MaTepuanbl o Gpu3nIecKoi XUMUH

3. https://www.youtube.com/watch?v=en1GCVxUek&list=PLcsjsqLLSfNAQ0iJV24tmsHOOew
-SUuy3j — nexnuu o pusuueckoit xumuu (Kopo6os M. B., XD MI'Y)

4. http://booksonchemistry.com/index.php?id1=3&category=fizhim — noabopka kuur mo ¢u-
3UYECKOU XUMHUHU

5. http://www.chem.msu.ru/rus/teaching/colloid.html - yueGHbIe MaTepuanbl M0 KOIOUIHOI
XMMUH

6. METOAUMYECKHUE YKA3AHUA 110 OCBOEHUIO JUCHUIIJINHbBI

1. Meroanueckue peKOMEHIANHU 0 MOATOTOBKE K MPAKTUYECKUM M Ja0OpaTOPHBIM 3aHATUSIM
2. Meromuieckrue peKOMEHJAIMN TI0 OPTaHU3AIMH CAMOCTOSATEIEHOW Pab0Thl 00YJaIOIIHXCS

8. MHO®OPMAIMOHHBIE TEXHOJIOTUHA JJIS1 OCYIHIECTBJIEHUA
OBPA30OBATEJBHOI'O ITPONECCA ITO JUCHUIIVINHE

JInueH3noHHOe MporpaMMHoe odecreyeHune:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNHpopmManMoHHBbIE CIPABOYHbIEC CHCTEMBbI:
Cucrema 'APAHT

Cucrema «KoncynbranTtlLirocy»

IIpodeccuonanbHbIe 0a3bl JaAHHBIX:
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https://www.studentlibrary.ru/book/ISBN9785970446607.html
https://www.studentlibrary.ru/book/ISBN9785000324097.html
https://urait.ru/bcode/473512
https://urait.ru/bcode/472232
https://www.studentlibrary.ru/book/ISBN97859765229541.html
https://urait.ru/bcode/468620
https://urait.ru/bcode/472988
http://www/chemport.ru
http://physchem.distant.ru/prgpunkt.html
https://www.youtube.com/watch?v=en1GCVxUek&list=PLcsjsqLLSfNA0iJV24tmsHO0ew-SUuy3j
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http://booksonchemistry.com/index.php?id1=3&category=fizhim
http://www.chem.msu.ru/rus/teaching/colloid.html

fgosvo.ru — IMopran denepanibHbIX TOCYIAPCTBCHHBIX 00Pa30BaTEILHBIX CTAHIAPTOB BBICIIIETO 00-
pazoBaHMs

pravo.gov.ru - OdbunmaibHbIA HHTEPHET-TIOPTAJ IIPABOBOM HHGOPMAIH

www.edu.ru — ®enepanbHblii mopran Poccuiickoe 00pa3oBaHue

CB0001HO pacnipocTpaHsieMoe IPOrpaMMHOe oOecriedeHne, B TOM YHCJIe 0TeYeCTBEeH-
HOT'0 POU3BOACTBA
OMC Ilneep (mnst Bocripon3BeieHUsI DIEKTPOHHBIX YUeOHbIX Momyiieit)
7-zip
Google Chrome

9.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

MarepuanbHO-TEXHHUYECKOE 00EeCIIeYeHHE AUCIUILINHBI BKIKOYAET B ce0sl:

- yueOHbIE ayAUTOPUHU JJISl IPOBEICHUS 3aHATHH JEKIIMOHHOTO0, J1a00paTOPHOTro U ce-
MHUHApCKOr0 THIA, KypCOBOIO IMPOEKTHUPOBAHHUS (BBIMOJIHEHUS KYpPCOBBIX paldoT), rpymmo-
BbIX U MHAWMBUAYAJIBbHBIX KOHCy.HI:TZlIIHfI, TCKYIICTO KOHTPOJIA U HpOMG)Ky’l'O‘IHOﬁ aTTecTra-
IIUH, YKOMIUICKTOBaHHBIE Y4eOHOW MeOelnblo, TOCKOH, J1a00paTOpHBIM U JEeMOHCTPAIHMOH-
HBIM 000pYZIOBaHUEM;

- IOMEIICHHUS ISl CAMOCTOSITEIHON PadOThI, YKOMIUIEKTOBAaHHbBIE YI€OHOH MeOeIbio,
[IEPCOHATIBHBIMU KOMIIBIOTEPAMHU C MOAKIIOYEHHEM K ceTu VHTepHeT u obecriedeHuem J1o-
CTyNa K 3JEKTPOHHBIM OMOJIMOTEKaM H B AJIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIbHYIO

cpeny.
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