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1. INTAHUPYEMBIE PE3YJIbTATbBI ObBYUYEHUA

1.1. leap AUCHUILIUHBI
®dopMupoBaHUE Yy OOYYAIOIIMXCS 3HAHUKW O (YHIAMEHTAJIBHBIX 3aKOHaX M OCHOBHBIX
MeTo/aX (PM3MYECKON M KOJUIOMTHOW XWMHUH, YTO MO3BOJUT UM CHCTEMAaTHU3HPOBATHh 3HAHUS
BOKHEUIIINX TEOPETUUYECKUX OOOOIICHUI XUMHH; TIy0)Ke MOHAThH SBJICHHS TPHUPOABI, MEXaHH3-
MbI XUMUYECKHX U (PU3NKO-XUMHUUYECKUX MPOIIECCOB, MPOTEKAIIUX B MPUPOJC U KHUBBIX Opra-
HHU3MAaX.

3agaum AU CUUILIHHBI:
-YCTaHOBIICHUE B3aUMOCBSI3H MEXKITY PU3NUCCKUMU ¥ XUMUICCKIUMH SIBIICHUSIMH,
-OBJIaJICHUE OCHOBHBIMM TEOPHUSIMU U 3aKOHAMHU, SIBISIOIIUMHUCS TEOPETUUECKON OCHOBOM IPO-
TEKaHUsI XUMUYECKUX U OUOJIOTHYECKUX TTPOLIECCOB;
-03HaKOMJIEHUE C (PU3UKO-XMMHUYECKUMH METOJAAMU UCCIEI0BAHUS, IIMPOKO HCIIOIb3yEMbIMU B
OHMOJIOTHH, TEXHOJIOTHH, XUMHUH U MEIUIIHHE;
-(popMUpOBaHUE HABBIKOB SKCIIEPUMEHTAIbHON paboThl B Taboparopuu PU3NUECKOW U KOJUIO-
UIHOU XUMHH, OPOPMIICHHUS PE3YIbTAaTOB SKCIIEPUMECHTOB;
-03HaKOMJIEHUE C Kiaccu(UKalued, CBOIICTBaMH, METOIAMHU TIOJIYY€HUS U OUYUCTKU U KIIACCH-
(uKanuen TUCTICPCHBIX CHCTEM;
-CTUMYJIUPOBAHHE CAMOCTOSITENIbHON paboOThl, TPUOOpPETEHHE CTyAEHTAaMH YMEHHUIl caMOCTOsI-
TENBHOTO TIOMCKAa WH(OpPMAlWW, €€ aHajdu3a M WCIONb30BaHUS B IIpoIecce Hay4dHO-
MIPAKTUYIECKON U MPOPECCHOHATBHO-TIEAArOTHYECKOM e TEIILHOCTH.

1.2. [lnanupyembie pe3yJbTaTbl 00y4eHHS

B pe3ynbrare ocBOeHUS JaHHOHN TUCIUIUTHHEI Y 00ydarommxcst GOpMHUPYIOTCS CIIEAYIONTUE
KOMIIETEHINH:
OIIK-6  CmocoOeH UCIob30BaTh B MPOPECCHOHAIBHON JESITEILHOCTH OCHOBHBIE 3aKOHBI (hU3H-
KM, XUMHH, HayK 0 3emJjie U OMOJIOTHH, MPUMEHATh METOJIbl MAaTeEMaTHYECKOTO aHaJI13a U MOJEIH-
poBaHuA, TCOPETUICCKUX WU SKCIICPHUMCECHTAJIbHBIX I/ICCJ'IC)IOBaHI/II\/II, HpI/IO6peTaTI) HOBBIC MaTeMaTHu-
YeCKHe U eCTECTBEHHOHAYYHbIC 3HAHMs, UCIOJb3Yysd COBPEMEHHbIE 00pazoBaTeiabHble M MH(POpMa-
IIHUOHHBIC TEXHOJIOTHHU

JTIK-3 Cnoco0eH K MOATrOTOBKE MPOBEAECHUS padOT MO KOHTPOIIO KauecTBa JIEKAPCTBEHHBIX
CPEeACTB, HICXOTHOTO CBIPbsl, MPOMEXYTOYHON MPOIYKIIMU U OOBEKTOB IPOU3BOACTBEHHOMN CpPEJIbI.

2. MECTO JUCHUILINHBI B CTPYKTYPE OBPA30OBATEJIbHOM
IHPOI'PAMMBI

JlucuuIuiiHA BXOJUT B 00s3aTeNIbHYI0 YacTh Ojoka 1 «/lucumrminHbl (MOIYJIN)» U SIBJISETCS
00s13aTeNTbHON ISl U3yUYEHHUSI.

Jlist ocBOGHUST TUCHIUTIIMHBI 00yJaroIrecss UCIONB3YIOT 3HAHUS, YMEHHS U BUIBI IATEb-
HOCTH, C)OPMHPOBAaHHBIE B Tporecce M3ydeHus AucIuIuimH «Dusukay, «Martematukay u «Xu-
MUSD».

OcBoenne kypca «Pusznueckas ¥ KOJJIOWIHAS XUMUS» SBISIETCS HEOOXOIUMOW OCHOBOW JJIS
M3ydyeHus JUcHUIUINH: «HaHoMenuuMHCKUE TeXHOJOTUn», «buoiorndeckas XumMus», «AHaIUTU-
YyecKasi XUMHUS», a TAK)KE HAMCAHUS KYPCOBBIX U BBIMTYCKHBIX KBATH(DUKAIIMOHHBIX PaboT.



3. OBBEM U COAEP KAHUE JUCHHUIIJINHbI

3.1. O0BbeM JUCIUIIINHBI

dopma 00yueHus
IToka3aTeab 00beMa JUCIHUILINHLI
Ounas
O0BeM JUCHUILIMHEI B 3a4ETHBIX €IUHULIAX 3
O0BeM IUCIUIUINHEL B Yacax 108
KoHnTtakTHas pabora 44,2
Jlexknun 16
JIaGopaTopHbIE 3aHATHS 28 (4Y)
KoHTaKTHBIEC Yachl HAa MPOMEKYTOUHYIO ATTECTALUIO: 0,2
DK3aMeH 0,2
CamocTtosTenpHas pabora 56
KonTtposb 7,8
dopma MPOMEKYTOYHOU aTTeCTalMU: 3aUT C OLEHKOI B 4 cemecTpe
3.2. Cogepxanme TUCUUIIMHBI
KoJa-Bo
4acoB
HaumenoBaHue pa3jaesioB (TeM)
JMCUMILUIMHBI ¢ KPATKUM CO/lep:KaHueM %
= E =
= o~
= = B
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= 188
&
=
Pazgen 1. ®uznueckas XuMus
Tema 1. XumMHnuyeckasi TepMOJIMHAMUKA U TEPMOXUMHUSI. 2 4

OcHoBHbIE MOHATYS U onpefiesieHust. TepmommHamideckast cucreMa. Kiaccnduka-
IIUSI CUCTEM: OTKpBITas,, 3aKpbITasl, M30JIMPOBaHHAs. TepMOoMHaAMUUECKHe TIapaMeTphbl
CHCTEMBI: MHTEHCHBHBIE 1 SKCTEHCHBHBIE. DYHKIIMU 1 YPaBHEHHS COCTOSIHUS CUCTEMBL.
TepmomHaMIYECKUE MPOLIECCHI: PABHOBECHBIE M HEPABHOBECHBIE, 0OpaTHMBbIE U HEOO-
paTuMBble.

IlepBbIii 3aKOH TepMOIMHAMUKA. BUIpI 3HEpruM cUCTeMbl. DHTAIBIHS CHCTEMBL.
Tertora n padora— 2 crocoba niepenayu sueprud. GopMympoBkH | 3akoHa TepMoIu-
Hamukd. Tepmoxumust. TerioBoit 3eKT XUMIUecko peakiiy. TepMOXUMITYecKue
ypaBHeHus1. 3akoH ['ecca u crenictBus 13 Hero. CTaHIapTHas SHTATBITHS 00pa30BAHMS,
CTaH/IAPTHAs SHTAJIBIIMSL CTOPAHS BELIECTBA. DHTAIBIINS PACTBOPEHUS, HEMTPATH3ALII
¥ (pazoBbIX 1epexo1oB. PacueTs! TeroBbIx 3(heKToB peakimii. 3HaueHue | 3akoHa Tep-
MOJIMHAMUKH 151 M3Y4EHNs] TIPOLIECCOB B KUBBIX CUCTEMAX.

Bropoii 3akoH TepMOAMHAMUKA. DHTPOMUS Kak (DYHKIIMS COCTOSIHUS CHCTEMBL.
CBo¥icTBa SHTPOIHH. DHTPOITHS F TEPMOTMHAMITIECKAs BEPOSITHOCTh. JHTPOITHST 00pa-
TUMBIX ¥ HeOOpaTUMBIX TIpoLieccoB. Kputeprn caMorpons3BoIbHONO MPOTEKaHHST Peak-
M B M30JIMPOBAHHBIX CHCTEMax. MareMaTniecKoe BHIPLKEHHE 2 3aKOHA TEPMOJIMHA-
MUKH. V3MeHeHre SHTponiy B OMOMOTUEeCKHX MPOLIECCaX.

TepmomHamudeckre moteHIMaTbL. OOBEMHEHHE TIEPBOr0 M BTOPOTO 3aKOHOB
TepMoarHaMUKU. DyHnameHTabHOe ypaBHeHue [ '1o0ca. Kpurepun BO3MOXXHOCTH U
HaIpaB/IeHHs] TPOTEKAHYS! MPOLIECCOB U JIOCTVDKEHNSI PABHOBECHS! B 3aKPbIThIX CHCTE-

1 o
UYacel B hopMe MPaKTHIECKON MOATOTOBKH




Max.

Tema 2. XuMHUYeCKasi KHHETHKA M KATAJIN3

OJeMEHTapHbIN AKT XUMHUYECKOrO B3aMOIEUCTBHS. CKOPOCTh XUMHYECKOM peak-
LIMM ¥ METOJIbI €€ KCIIEPUMEHTAIIHOIO OIperieieHusl. VIcTMHHas U cpeHsisl CKOpOCTh
peaxiy. OaKkTopbl, BIUSIOLIME HA CKOPOCTh PEAKLIMK. 3aBUCHMOCTH CKOPOCTH PEaKIIIN
OT KOHLICHTPAILIMY PEareHTOB. 3aKOH JICHCTBYIOIIMX Macc. KoHCTaHTa CKOpOCTH peak-
. MexaHu3Mm peakii. MomneKyssIpHOCTb 1 TIOpSIIOK peakimu. Kunetrdaeckoe ypas-
HEHYe peakiu. KOHCTaHTbI CKOpOCTH PEakLMid HyJIEBOIO IIEPBOTO U BTOPOTO MOPSIKOB.
Meromp! ornperieneHust opsika M KOHCTaHTbI CKOPOCTH peakimy. Bpemst nomyrpespa-
LIICHUSL

3aBHCHMOCTB CKOPOCTH PEaKI|y OT Temrieparypsl. [ Ipasisio Bant- ['odda. Temrme-
parypHbIii KOX(POUIEHT peakimi. Y paBHEHHE AppeHITyca. DHEPIVIS aKTUBAIH PEaK-
LM ¥ METOTbI ee orperernienrst. CIOKHbIE PeaKig

[puHIIT HE3ABUCHMOCTY TIPOTEKaHUs Peakimid. J[BycTopoHHME (0OpaTiMble) pe-
axiuy. KnHetndeckoe ypaBHEHHE 0OpaTiMON Peakiiy TiepBoro ropsiaka. [lapamiens-
Hble peaktmu. [locenoparenbHbie peakimi. JInMumupyroras craayst poriecca. ABTO-
KaTAMTAYECKHE U COMpsDKEHHbIE peakimy. Dotoxummdeckue peakimy. KBaHTOBbIN
BbIXO/I, LlerHbIe peakiwy v ux CTau: Ha4aylo, pOCT M 0OPbIB I1eIH. 3BeHO 1ienu. JlmHa
tert. CBoOOHbIE pavKaibl. Pa3BeTRIICHHbIE M HEPA3BETRIICHHBIE 1ICTTHBIE PEAKIIMNL
Karams.

Tema 3. ®U3UKO-XUMHYECKHE CBOHCTBA PAaCTBOPOB.

PactBops! HeanekTpormToB. OOIIAst XapaKTEPHUCTHKA 1 KITACCH(UKALS PACTBOPOB.
TepmomuHamuka mporiecca pactBopenrsi. CriocoObl BbIp&KEHUsI KOHIIGHTpAIMK pac-
TBOPOB.

Wneanbhblie pactBopbl 3akoH Payis. OtiioHeHus ot 3akoHa Payiist peanbHbIX pac-
TBOpoB. KoymrarvBHble CBOWCTBA pa30aBiIeHHBIX PACTBOPOB HEWIEKTPOIMTOB. To-
HOCKPITMYECKUH, KPUOCKOITMYECKUH 1 30YJUTMOCKOIMYECK i 3aKoHbl Payrs. D0ymio-
ckorst ¥ Kprockormst. OcMoc U ocMoTHYeckoe JiariieHue. 3akoH Baut-T'odda. Porb
ocMoca B OMOTIOTHYECKHX crcTeMax. PacTBopbI anekTponmToB. M3oToHnueckuii kodd-
(UITEHT. DIEKTPOITITAYECKast TCCOLHALVS.

CuribHble U c1alble 2NeKTpoNThL. KOHCTaHTa 1 CTereHb ccolalii. 3aKoH pas-
Garmenyst OctBariba. Teoprst CUITBHBIX AMEKTPOTTOB Jle0ast — XroKKess1. AKTHBHOCTb
MIOHOB, KO3(D(pUIMEHT aKTHBHOCTH, MOHHAs1 CHJTa pacTBopa. MloHHas arMocdepa.

DJNeKTpONMTHYECKas! TUCCOLMAIS BOMIbL. BoIOpomHbIiA mokasaresb. DNeKTporpo-
BOJHOCTb PacTBOPOB. JIBIKEHNE MOHOB B AIEKTPUYECKOM TIONIE. Y IENIbHAs U SKBHBA-
JIHTHAs! JIEKTPOIPOBOIHOCTH PACTBOPOB 2JIEKTPOIUTOB. KOHIyKTOMETpHS M KOHITYK-
TOMETpUYecKoe TUTpoBaHHe. OMperieNieHne KOHCTAHT JUCCOLMAIMK CITA0bIX 3eKTPO-
JITOB, MPOU3BEICHNUS PACTBOPUMOCTH MATOPACTBOPUMBIX COJIEH, KOHCTAHT YCTOMYHMBO-
CTV KOMITIEKCOB C TIOMOIIIBEO KOH/TYKTOMETPHUH.

Tema 4. JneKTpOXUMHYECKHE NPOIECCHI.

PaBHOBeCHBIE AneKTpOXUMIYECKHE Tporiecchl. [ IpemveT aneKTpoxuMin. DeKTpor
Y AIEKTPOTHBIE TIPOLIECChL. DNEKTPOIHBIN MOTEHIMAI. /IBOMHOM AMEKTPHIECKUI CIIOM 1
ero crpoenrie. CraHapTHBIN MEKTPOHbIA NoTeHIMal. YpasHenre HepHera. Monce-
JISKTUBHBIC IEKTPOIbL. BomopomHsiii, XmopcepeOpsHplid ¢ CTEKISIHHBIA AJIEKTPOIBL.
Onextpoxumudeckue 1ier. Kiaccuukarms: XvMudeckde W KOHIGHTPAIOHHBIE.
lanbBanyuecknii emeHT. Cxema W MpaBWIoO 3allCH TAIbBAHUYECKOIO 3JIEMEHTA.
OnexrponBrokyias cuia . YpasHenre Heprera mst 3/1C nerm. Tepmommbamuka rasb-
BaHMYECKOTO ieMeHTa. CB3b KOHCTaHThI paBHoBecHs! peakimu ¢ JJIC. [Torenimomer-
pust. [IoTeHIMOMETPIYECKOE TUTPOBAHKE. DNIEKTPOIIN3 PacIUIaBOB M PAacTBOPOB 2JIEK-
TpormToB. 3akoHbI Dapaiest. Hanpspkerre paznoykeHms.

Paznen 2. Koswtonaaas xumus

Tema 1. IloBepXHOCTHBIE SIBJICHUSI.




OcHoBHble TIOHSATHS. AzicopOrmst . AncopOIist Ha TpaHWIIE TBEPIIOE TEJO — Tas3.
Teopust MoHOMOIEKYIISIpHOU azcopOim. [lommonexymspHast ancopOrus. Ancoporust
Ha IPaHMIIE KMJIKOCTh — Tas3. [loBepxHocTHO-akTHBHBIE Betectsa (I TAB). TToepxHocT-
HbIE SIBJICHUS] HA [PAHMLIE pa3/ielia TBEPIIOE TEJI0-PacTBop.
Tema 2. O01mast XapaKTeprCTHKA M CBOICTBA IUCTIEPCHBIX CHCTEM. 2 4
[penmer kormtonaHON xuMun. Xapakteprctuka qucnepebix cucteM  (C). Kiaccu-
¢uxarms JIC 1o crerneHu AUCTIEpCHOCTH, arperaTHbIM COCTOSIHUSIM U T10 CTETIEH! B3aK-
mozelictusl. Meronp! nommydenust JIC: nucneprupoBaHyie, KOHIEHCAWSL
Tema 3. Buabl u pa3Hoo0pa3ue AMCIEPCHBIX CHCTEM. 2 4
3om 1 cycniensun. VIx ocodeHHocty. [acTh v resu Kak CTpyKTypHpOBaHHBIE CUCTEMBI.
Omynbend. Turbl sMyIberi. CBOMCTBA M YCTOMUYMBOCTB AMYITbCHI. [ lomydenue v npu-
MeHeHue SMyIberi. [lenpr. CBOMCTBA, YCTOMUYMBOCTE U 0coOeHHOCTH TieH. [lomydeHue
1 TpuMeHenre TieH. Aspozorm. Kimaccudmkarms asposoneit. O0pasoBaHie M CBOKCTBA
a3PO30JIeH. 3HAUYCHHE a3PO30JICH.
Tema 4. KoJusiouHbIE€ IOBEPXHOCTHO - AKTHBHbIE BellleCTBA. 2 4
Ocobennoctn u wiaccudukaryst [IAB. Ceoiicta BomHbIx pactBopoB [TAB. Mu-
nerwiodpazoBanue B pactBopax [TAB. Kpumudeckas KOHIIGHTpaIysi MULIEIIIOOPa30Ba-
Hust. (KKM) 1 metozie ee onpenenieHns. Pazmepst muriernt. S(QeKT comoOrmm3aIim.
Motoiuiee neiicrre [TAB. I Ipumenenvie [TAB.
Utoro: 16 28
4. YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOU PABOTBI OBYYAIOIIINUXCA
Tembl A5 Ko- PopmbI
CaMoCTOS- Juye- camo- MeToanueckue DopMBI 0T-
TEJIBHOI'0 I/IayqaeMble BOTIPOCHI CTBO crost- o odecmeueHus YETHOCTH
HU3yYCHUSA qacoB TeJdbHon
padoThI
Pabora u Terora pacupenus
UIealbHOTO Ta3a B pa3HbIX
mporeccax: H30TEPMUIECKOM,
n300apHOM,  M30XOPHOM U
anuabatuueckom. Temnora npu Beimosn- Hlokuaz, pe-
XUMIIECKAA | 1o qHom JABJICHUH U 00Db- HEHUE YueOHa 1 depar, Kon-
TEPMO/INHA- Hay4Hasl JINTe- TPOJIBHOE
eme. @opmynupoBku | 3akoHa 12 JIOMaIII-
MUK ¥ TEp- repsomuHavmin.  Cramiapt- X patypa, pecyp- | 3amaHue, BO-
MOXHUMMUS. . | cb1 UHTEpHET. IIpoC Ha 3a-
HBIC YCJIOBHS B TEPMOJIMHAMH- 3aJlaHui yere
ke. TemnoeMkocTb. 3aBHUCH-
MOCTh TEIUIOEMKOCTH OT TEM-
neparypbl, JaBIE€HUS U 00be-
Ma.

Xumuyeckas | 3akoH JedcTByrolmx wmacc. Ko- 12 Bemon- | Yuebnas u Hoxnan, pe-
KMHETHKA U | CTAaHTBI XUMHYECKOIO PABHOBECHST U HEHUE Hay4YHas JHUTe- depar, KoH-
Karajims CBSI3b MEXXY HUMH. Y PaBHEHHE 130~ JoMall- | paTtypa, pecyp- TPOJIBHOE

TEPMbl XMUMHUYECKOW PEaKIMN. XU~ HHX cbl IHTEpHET. 3aJlaHuE, BO-
MUYECKOE CpPOJICTBO. 3aBHCHUMOCTb 3a/laHui poc Ha 3a-

KOHCTAHTbI PAaBHOBECHSI OT TEMIIE- yere u
parypbl. YpaBHEHUS W30XOpbl U
m300apbl peakimy. CMeIleHne Xu-
MHYECKOTO PABHOBECHSL. XHMHUe-




CKO€ PaBHOBECHE B TETEPOICHHBIX
crcremMax. Pacuer KOHCTaHT XUMH-
YECKOIO PaBHOBECHSI MO0 TEPMOJIH-

HAMUYECKUM JIAHHBIM.
Kumkue pactBopel.  Paznenenue oKJIaJ, pe-
(o) HKUTIKHX KI())MHOHIC)HTOB Hachopa. Beirosr- YucOuas u ge aT I[I,((I))H
HU3UKO- -
3HKO P HEHUE Hay4Has Ju- pat,
xumudeckre | 3akoHbl KoHOBaIoBa. A3eoTporHast TPOJIbHOE
N 12 JloMalii- TeEparypa, pe-
CBOWCTBA cMmech. Jucrmusmms.  Pextudrika- 3a7aHue, BO-
pacTBOPOB . bydepHble pactBoppl M HX HiX cypent Mn- IIpoC Ha 3a
- PYPPp P P 3aJaHuN TEpHET. P
POJIb B KMBBIX OpraHi3Max. yeTe
oKJIaJ, pe-
Kiaccudukarmst amekrponos: oopa- Bemmon- A b
VYuebnas u depat, KoH-
DIeKTpoxu- | THMbIE U HEOOPATUMBIE, AIIEKTPOIBI HEHHe
Hay4Has JIUTe- TPOJBbHOE
MUUYECKUE | u Il poma, oxuCIUTEIBHO- 12 JIOMall- ATVDA. DeC SAAHIC. BO
- B -
IPOLECCHL. | BOCCTAHOBHUTESIb-HbIE U MOHCEJIEK- HUX patypa, pecyp & ’
. | cbl MHTEpHET. | mpoc Ha 3a-
THBHBIC TCKTPOIBL 3aIaHU I
4yeTe
MornekyrsipHast acopOLmst U3 pac-
TBOPOB. BivistHHE Cpeibl, CBOKCTB Biion JHoxknan, pe-
I anicopOeHTa U azicopOara Ha aji- - YueOHas u depar, KOH-
OBEPX-
p copOrwro. MoHHast 1 HOHOOMEHHasT Hay4Hasl JIUTe- TPOJIBHOE
HOCTHBIE 12 JOMallI-
ABITCHIS ancopOrms. CMauMBaHVE U pacTe- X patypa, pecyp- | 3aaaHue, BO-
kanue. Kpaepoit yroo. ['mnpodinis- saaHuii cbl IHTEpHeT. IpoC Ha 3a-
HbIe ¥ THIPO(OOHBIE TIOBEPXHOCTH. 4yeTe
Anresust.

OO0mwas xa- BhIIo1- Hoxnan, pe-
pakrepuctu- | OCHOBBI IMCIIEPCHOHHOTO AHATI3A. HeHie YyeOHast u depar, KoH-
ka u ceoii- | CemMMeHTAIMOHHBIN aHam3. Or- 12 oMan Hay4Has JIMTe- TPOJIbHOE

CTBa [IMC- | TUYECKHE METOIbI aHATH3A JMC- i patypa, pecyp- | 3amaHue, BO-
HEPCHbIX TICPCHOCTU . | cbl UHTEpHET. IpocC Ha 3a-
CHUCTEM. 3allaHuu qeTe
3011 1 cycrieH3uu. OMyJbeud. Tu-
Y . Brimos- Joxmnan, pe-
b1 SMYITberi. [lomydenvie u pu-
Buzer u pas- . . HEHUe VYuebnas u depar, KoH-
MeHeHve SMyIbenil. [lenst. Coid-
HOOOpaswue . JOMall- | Hay4yHas JIUTe- TPOJIBHOE
CTBA, YCTOMYMBOCTb 1 OCOOCHHOCTH 10
JUCTIEPCHBIX 9 HUX patypa, pecyp- | 3amaHue, BO-
nieH. Kinaccudmkarwist aspo3orneid. .
CHCTEM N 3agaHui | cbl IHTEpHET. IpocC Ha 3a-
OOpazoBaHyie 1 CBOMCTBA a3p030- T qete
JIeil. 3HaueHue a3po30JIei.
9eo6 OKJIaJ, pe-
K HH 1 KIacCH(uKa- Bemon- YueOHas u ge aT)II’((I))H
OJUVIOUIHBIC -
st [TAB. Munieriopasosa- HEHUE pat,
TTOBEPXHOCTHO Hay4JHasl JITe- TPOJIbHOE
Hue B pactBopax [ IAB. Mo- 10 JIOMalII-
- aKTHBHBIE . patypa, pecyp- | 3aJaHue, BO-
toriee neiicreue [TAB. TTpu- HHX
BCILCCTBA . | cel MHTEpHET.» | mpOC Ha 3a-
Menenrie [TAB. 3aJaHuH
qere
Uroro 92

5. @OHJ] OHEHOYHBIX CPEJACTB AJI5s1 IPOBEAEHUW S TEKYIIEA 1
IHNPOMEXYTOYHOU ATTECTAIIUM 11O JMCHUIIJIMHE

5.1. IlepeyeHb KOMIETEHIUH € YKa3aHUEM 3TanoB uX GOpMHUPOBAHHS B NIpolLecce OCBOCHUS
o0pa3oBaTe/IbHOM NPOrpaMMbl




Kon n HaumeHoBanue
KOMIICTCHIIUN

OTtanel

(hopmMHUpoBaHUS

OIIK-6 Crioco0eH HCII0Ib30-
BaTh B TNPOECCHOHATBHOU Hes-
TEJIBHOCTH OCHOBHBIC 3aKOHBI (hH-
3UKH, XUMHH, HayK O 3emiie u
OMOJIOTHH, TPUMEHATH METObI
MaTeMaTUYECKOI0 aHaliu3a M MO-
NCIIMPOBAHUS, TCOPETHUYCCKUX U
AKCIIEPUMEHTAIBHBIX ~ UCCIIE0Ba-
HUH, MpUOOpeTaTh HOBBIC MaTeMa-
TUYECKHE U ECTCCTBCHHOHAYYHBIC
3HAHUS, WCIOJB3Yysl COBPEMEHHBIC
oOpa3zoBaTenbHble U HH(OpMAIH-
OHHbBIE€ TEXHOJIOI'HH

1.PaboTa Ha y4eOHBIX 3aHATUAX (JICKIHH, TA0OpaTOPHBIC 3a-

ustus). Pasgensr 1-2

2.CamocTrosTenpHas pa60Ta (,I[OMaH_IHI/IC 3aJJlaHus1, HallMCaHH

KOHCIICKTOB JIOKJIa/I0B)

JIIK-3  CrocoOeH K MOATrOTOBKE
NpOBEACHUST PabOT MO KOHTPOJIO
Ka4yecTBa JICKApCTBCHHBIX CPE/CTB,
HCXOJHOTO CBHIPbS, IPOMEKYTOY-
HOW TPOXYKIIMH U OOBEKTOB MpO-

W3BOJICTBEHHOM CPEIbI.

1.PaboTa Ha y4eOHBIX 3aHATHIX (JISKIIHH, JJAOOpATOPHBIC 3a-

Hatusi). Paznensr 1-2

2.CamocTosiTenbHas padoTa (IOMaIIHUE 3aJaHusl, HAITMCAHUS

KOHCIIEKTOB JOKJIaJIOB)

5.2. Onucanue noka3areJieil 1 KpUTepreB OLIEHNBAHUSI KOMIETEHIUH HA Pa3IHYHBIX ITanmax
uX (popMupoBaHUs, ONMCAHNE KA OLeHUBAHUS

YpoBeHb
OnenuBa-
cdop- Oran Kpurepun | Ilxana
CMPIC MHPO (dhopmupoBa Onucarue OLICHUBA OLICHU
KOMIIe- P PMHP roKazareyeun
BaHHO- HUS HUS BaHUs
TEHILINH
CTH
3namop: [Ixamna
- OCHOBHBIE KOHIIETIIUU U METO- OLICHHU-
JIbl, COBPEMEHHbBIE HaIpPABICHUS | Banms
XUMHUU W TEPCIEKTUBBI MeXKIUC- | Texymuii
M orpoca
LUTUTMHAPHBIX UCCIIEI0BAHUI KOHTpPOJIb poca,
PaGora Ha -k1accH(UKALMIO  JWMCIEPCHBIX | ycBoemus | K2
CHUCTEM IO CTENEHU OUCIIEPCHO- 3HAHUU: OLCHU-
[Toporo- | y4eOHBIX 3a-
o CTH, arperaTHbIM COCTOSIHHSIM M orpoc, BaHUS
BRI HATHAX (J1EK- CTENEHU B3aUMOJICUCTBUS; MIpOBEpKa
i, 1abopa- MOJEKY ISPHO-KHHETHICCKHE I2160111:)61?1 e
OIIK-6 TOpHBIE 3aHsI- YIp ’ P poBa-
Tu) ONTHYECKHE W  DNEKTPHYECKUE | TeTpamH, | ..o
(v 9
CBOMCTBA JUCMIEPCHBIX CUCTEM TECTUPOBA-
Pasnmener 1-2 a p ’ P IIkana
Ymemos: HUE.
Camocros- OLICHH-
-TUTAaHUPOBaTh, MNpoBOAWTH U | Jlokman,
TenpHas pado- N
ra aHaJIN31UPOBATh XMMHYCCKHH | IIpe3eHTa- | BaHWA
SKCTIEPUMEHT, OCHOBBIBASCh Ha | WS, UHIU- | JOKJIada
nmpaBmiIax Oe3omacHoi padoThl B | BHUAYalb- | [[[kaja
XUMHUYECKOH T1abopaTopu. HOE 3a/d~ | (1 iopy-
Bnaoemw: HUE.
. BaHUs
- HaBbIKaMH JIaDOpaTOPHOU pa-
BBITIOJI-
OOTBHI U METOJIAMU XUMUH, PU3U-
HEHUS

K1, MareéMaTH4c€CKOro Moaciaun-




POBaHMSA ¥ MaTeMaTHYEeCKOH CTa-
TUCTUKH B Mpo(dhecCHOHATbHON

nabopa-

TOPHOU
JeSITeNbHOCTH paBoTHI
-  METOAAMHU CTaTUCTUYECKOTO
[xana
OLICHUBAHMUsI U IPOBEPKHU THUIIO-
OLICHHU-
T€3, MPOTHO3UPOBAHUS MEPCIEK-
. BaHUs
TUB U COLMAIBHBIX IOCIEICTBUNA
. 9 Ipe3eH-
cBoei TpodeccHoHAbHON Jesi-
Talu
TEJIbHOCTU
3namop:
- OCHOBBI XUMHUYECKOH TePMOIH-
HaMUKHU;
-OCHOBbI XMMHYECKOW KHHETUKHU
U KaTaau3a;
-CBOMCTBA PACTBOPOB  HEDIIEK- Hlkama
TPOJIUTOB U HJIEKTPOJIUTOB; OLICHU-
-OCHOBBI QJICKTPOXUMHUYCCKUX BaHUMA
IIPOLIECCOB; ompoca,
-OCHOBBI TIOBEPXHOCTHBIX SIBJIE-
. [lIkana
HUH Ha TpaHuLe pa3aena ¢as;
OLIEHU-
Ymemn: Texyuuii | BaHHA
- CO3/1aBaTh MOJEIU U peanu30- | KOHTpoJb | TECTH-
BBIBaTh TEOPETHYECKHE M DKCIE- | YCBOEHHUS | poBa-
Pabora na UMEHTAJIbHBIE  WCCIICAOBAHMS | 3HAHUIL:
yuebHbIX 3a- lzoum elIeHus 3aj1a4 npodeccuo oI oc. B
HATUAX (JIEK- per p POC | IlIkana
HAJIBHOW JIeSITeTbHOCTH IpOBEpKa
1y, jadopa- N OLIEHU-
ITpo- Tophbie sans. | TPAMEHATD (¢yHIaMeHTanbHble |  paboueit
JIBUHY- THE) TEOPUU U 3aKOHBI, ISl 0OBsCHe- | TeTpamu, | DA
TBIN Pasnenst 1-2 HUS XUMHYECKUX M OHoioruue- | Tectupona- | AOKIazna
CKHX ITPOLIECCOB; HUE. [Ixana
(Camocros- NOJy4aTh KOJIJIOWIHBIE PacTBO Hoxknan
TenbHast pabo- Y1 pac , | oenu-
o PBI U ONIPENEATh UX BOKHEHIINE | MPE3EHTA- | papus
U3UKO-XUMHUECKUE XapaKTepH- | LUsl, UHAU-
busmxo CCKUC XapaKTep M3, MHAL BBIIOJI-
CTHKH, BUTyallb-
HEHHS
Bnaoemp: HOE 3aJ1a-
-HAaBBIKAMH OCMBICJIEHHOTO TPH- HHE. nabopa-
MEHEeHUs  (PUBUKO-XUMHUYECKUX TOpPHOH
METOJIOB HCCIEe0BaHUsA OHOJIO- paboThI
TMYECKUX O0BEKTOB; [Ikana
-crioco0aMu OpUEHTAIMH B IPO- OLIEHH-
(beccroHaTbHBIX UCTOYHHUKAX BaHUS
uHpopmanuu (KypHaJbl, CaWThI, TpeseH-
o0pa3oBaTeNnbHbIE OPTAJbI); TaLuK
-OCHOBHBIMHU TIPHE€MaMH BHITIOJI-
HEHHsI XUMUYECKOT'0 dKCIIepH-
MEHTa U 00pabOTKH PE3yIHTATOB
(U3NKO-XUMHUYECKUX U3MeEpe-
HHUIA.
I1K-3 Pabora Ha 3uamo: Texymmit
A [Toporo- yi [Ixama
Bt y4eOHBIX 3a- | - (U3UKO-XMMUYECKHE, XHUMHUYe- | KOHTPOJIb -
HATHSX (JICK- | CKHe, TEeXHOJIOTUYECKHEe W MHUK- | YCBOCHHS

10




1uuy, 1abopa- | poOMOJOTUYECKHE  XapaKTepu- | 3HAHWUW: | BaHUSA
TOpHBIC 3aHS- | CTUKA HCHBITHIBAEMBIX JIEKap- ompoc, ompoca,
THA) CTBEHHBIX CPEJICTB, MCXOJHOIrO | TPOBEPKA | [[[xana
Paznener 1-2 | ChIpbs, TPOMEXKYTOYHOW Tpo- | paboueit OLCHI-
CamocTosi- OYKIMH U OOBEKTOB IPOU3BOA- | TETPajIu,
TenbHas pabo- | CTBEHHOU Cpebl tectuposa- | SaHHA
Ta -daxrops! ycroitunBoctu JIC; HHC. TCCTH-
-XapaKTCPUCTUKY OCHOBHBIX TH- Hoxnan, poBa-
noB J1C. IIpEe3eHTa- | Husl,
Ymemon: Us, UHAN- | [[[xaia
- OpraHu3OBbIBATH U IIPOBOJUTH BUAYaAJIb- OLICHHU-
HUCHBITAaHUSI JIEKapCTBEHHBIX | HOE 3a/a-
CPEACTB, UCXOAHOTO CBIPbS, MPOME- HHUeE. BaHMA
KYTOYHOH MPOAYKIHH M OOBEKTOB HOKIJIaaa
MPOU3BOJICTBEHHOW CPEABI C IOMO- IIkana
IO XMMHYCCKUX, OMOJOTMYECKUX OllEHH-
n (I)I/I3I/IKO-XI/IMI/I‘IGCKI/IX MCTOAOB B
COOTBETCTBMHM C  TpeOOBaHHSIMU, BaHMs
HOPMATHUBHOM JOKyMEHTALlMEH H BBIIIOJI-
YCTaHOBJICHHBIMU MPOLIETypaMHU HEeHUS
--[IPOU3BOJIUTH OCHOBHBIC (PHU3HU- naGopa-
KO-XUMHUYECKUE PACUETHI; .
TOPHOMU
Bnaoemy:
- HaBBIKAMH MOATOTOBKH Jabopa- paboThi
TOPHOTO 00OPYIOBaHMSI, MaTECPH- Ilxama
aJIoB U 00BEKTOB, OIICHH-
-HaBBIKAMH TIPUTOTOBJICHHS pac- BaHUA
TBOPOB JIJIS1 KCCIICIOBAHUI HIPE3CH-
Taluu
[Ixana
3namo: OleHH-
- IEMEHTAPHBIA aKT XUMHYECKOTO BaHWs
B3aMMOJIEHCTBYSL. . | ompoca,
. Texymmit
-CKOPOCTb  XMMHYECKOM PEaKii | KOHTDOMB [Mkana
METONbI €€  AKCIEPUMEHTATILHOTO -
Pabora Ha onpeiZne}Mﬂ. N yCBoerI a | o1
OHBIX 3a- | -1 Y CPEIHIO0 CKO e- | CHATHIL S
ye CTHHIYIO 1 Cpe POcTb orpoc, TECTHU-
HATUSX (JIEK- | aKUMW.
6003~ NPOBEPKa | poBa-
Uy, 1adbopa- | -(hakTopbl, BIMSIONME HA CKOPOCTH AGoTcH
IIpo- TOPHBIE 3aHS- | PEAKLHU. P HUA,
IBUHY- | THS) Ymemo: TETPAL | T11ycana
. ) TECTUPOBa-
TBHIN Paznmenst 1-2 | - KiaccuuIMpoOBaTh CHUCTEMBL OT- e OTICHU-
Camocros- KPBITas1, 3aKPbITast, U30JIMPOBAHHAL. I[ome'm BaHUs
)
TeNnbHas pabo- | - pacCUMTHIBATH KOHCTAHTHI XMMUYE- HpesenTa- | M0K7aza
Ta CKOTO PaBHOBECHSI TI0 TEPMOIMHAMI- s, wa- | Lkana
YECKHUM J]aHHBIM.
Bnaoems: f{gg};zzz: OLCHU-
~OCHOBHEIMH MOHATHAMH KOIUIO- — BaHuA
UTHOU XVIMHH, BBITIOJI-
-OCHOBaMH JTUCTIEPCUOHHOTO HEHUS
aHaim3a na6opa-
TOpHOU
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paboThI
[Ikana
OLICHH-

BaHUS
Hpe3eH-

Taluu

5.3. TunoBbie KOHTPOJIbHbIE 33JaHUS UJIH HHbIE MATEPHAJIbI, He00X0AMMBbIE 1JIf1 OIleHKH 3Ha-
HU, yMEeHUi, HABBIKOB U (MJIM) ONbITA JAESATEJbHOCTH, XaPAKTEPU3YOIIMX 3TANbI (popMuUpoO-
BaHMs KOMIIETEHIINI B poLecce 0CBOeHHUs 00pa30BaTeIbHOM MPOrpaMMbl

KonTposbHoe 3aganne Nel
Bapuanr 1
1. U3 npeninoxeHHbIX BbIOCpUTE (PYHKIIMH COCTOSHUSA:
a) XUMUYECKHI MoTeH1ua, 0) TeMneparypa, B) Macca, I') BHYTPEHHSs SHEPTrus,
1) SHTPONHS, €) SHTAJIBINS, XK) 3Heprus [ md0Oca.
2. U3 cooTHOIICHUS CpeTHUX TerioeMKocTel cuctemsl ipu V=Const u P=Const cnexyer, uTo:
a) SHEPreTUYECKHU OoJiee BHITOAHO HarpeBaTh ra3 mpu P=Const,
0) sHepro3arpatsl MeHbIIIe Tpu V=Const.
3. TermnoToit cropanus BellecTBa Ha3bIBACTCA:
a) TeroBoi 3¢ekt peakunn B3auMoecTBUS 1 MOJIb BeNIecTBa C KHCIOPOIOM
B CTaH/JAPTHBIX YCIOBUAX C 00Opa30BaHUEM BBICIIUX OKCUJIOB,
0) TeruioBoi 3 PekT peakuu cropanusi 1 MOJIb BEIIECTBA,
B) TEIJIOBOM 3(h(PeKT peakuu OKUCIIEHHUs BEIIECTBA B CTAHAAPTHBIX YCIOBHSIX.
4. B cucreme, rzie He MPOUCXOAUT HUKAKUX YHEPTETHYECKIX N3MEHEHU CaMOTIPOU3BOJIBHO U He-
00paTHUMO MPOTEKAIOT MPOIIECCHI, B KOTOPHIX SHTPOIHS:
a) pacrer, 0) HE U3MEHAETCH, B) YMEHBIIIAETCS, T') CHAa4YaJla pacTeT, IOTOM
YMEHBIIIAeTCSl.
5. Kprockonnyeckuii MeTO[ JIE)KUT B OCHOBE ONPEICIICHUS:
a) BA3KOCTH BelecTBa, 0) MOJIIIPHON MacChl pACTBOPEHHOT'O BEILIECTBA,
B) MIOBEPXHOCTHOTO HATSHKEHUS KAKOCTH.
6. MI30TOHMYECKHI KOAPPHUIMEHT CBSI3aH CO CTENEHBIO AUCCOLUAIMH MIEKTPOIUTA COOTHOIIEHUEM:
a-1 i-1
a) 1 =n-1 6) o =n—1 B) i=o0o’C.
7. DKBUBAJIEHTHAS 3JIEKTPOIPOBOJHOCTH — 3TO:
a) BJIEKTPONPOBOTHOCTH PACTBOPA C MOJISIPHOM KOHIIEHTPAIMEH SKBUBAJIEHTa 1 MOJIB/II,
0) 2IEKTPONPOBOJHOCTh 0OBEMA PACTBOPA, 3AKIIOUEHHOT'O MEXAY 2 MapaljiebHbIMU 3JIEKTPO-
JIAMH C TUTOIA/BI0 1M, PacIioNOKEHHEIMI HA  PAacCTOSHAM 1 M,
B) 3JIEKTPONPOBOAHOCTh 00BEMA PACTBOPA, KOTOPBIH HAXOIUTCA MEXY 2 JIEKTPOJaMHU, Pacro-
JIO)KEHHBIMH Ha PAaCCTOSIHUM | M IpYT OT Jpyra, U COAEPKHUT | MO SKBUBAJICHTOB JIEKTPOJIH-
Ta.
8. Ecnit B cucteMe MeTaiut — pacTBOP COJIM MeTajllla YCTAHOBHIIOCH PABHOBECHE
Me<>Me"™ + ne u sHeprus conbBaTalMi HOHA MEHbIIE PaOOTHI BBIX01a KATHOHA, TO TOBEPXHOCTh
MeTaJljia 3apsiIUTCS: ) OTPHUIIATEIBHO,
0) MOJIOKUTEITTHHO.
9. MuHuManbHas pa3HOCTh MOTEHIIMAIOB, KOTOPYIO HAJ0 CO3AaTh JUIS Havyalla mpoIecca dIeKTPo-
JIU3a, Ha3bIBAETCA:
a) HalpsHKEHHUEM Pa3JIoKEeHHs dJIEKTPOJINTa, 0) mepeHanpsKeHueM.
10. YcnoBusiMu X0poOIIero CMaduBaHMsI MOBEPXHOCTH TBEPIOTO TeJla JKUAKOCTHIO SBISFOTCS:
a) KOCHHYC KpaeBOTo yIiia MEHBIIIE HYIIA,
0) HeOOoJIbIIIast BEIMYMHA TOBEPXHOCTHOTO HATSYKEHUS KUIKOCTH,
B) KPaeBOM yroi — oCTpbIil, €ro KOCUHYC OOJbIIE HYJIS.
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11. HalimuTe cOOTBETCTBHE:!
1) oOmuuit BU ypaBHEHHS 3aKOHA ICHCTBYIONMX Mace,
2) o01iiee BhIPaXKCHUE CKOPOCTH XMMHUYECKOW PEaKIny,
3) ypaBHeHue, BeIpaxkaromiee npasuio Baut-T'odda.

Viz t2-t1 AC
A) Vi1 = 110, 6) V=KC?%C", B) V=% At
12. Peaknuu, cnocoOHbIE UATH B 000MX HANpPaBICHUAX, TOYHO CIIETYeT Ha3bIBATh:
a) napajuieJIbHbIMH, 0) ABYCTOPOHHHMH, B) 00OpaTUMbIMH,

F) IIOCJICA0BAaTCIbHBIMU.

Bapuant 2

1. Teno mnu rpymnmna Tei, HaXOAAIIMXCS BO B3aUMOJICHCTBUHU APYT C APYTOM U MBICIIEHHO WJIN pe-
aJIbHO 000COOJIEHHBIX OT OKPYKAIOIIe! Cpelbl Ha3bIBACTCS:
a) OTKPBITOM CUCTEMOM, 0) 3aKPBITOM CUCTEMOH, B) TEPMOJMHAMHYECKON CHUCTEMOM.
2. Bribepute Gpopmymny, KOTopasi COOTBETCTBYET IPUIIOKEHUIO | 3aK0OHAa TEPMOIMHAMUKH TSI U30-
OapHoOro mporecca:
a) AQ = pAV, 0) AQ = AH, B)AQ = AU.
3. Ecnu coBepiaroTces 2 peakiuu, TPUBOISIINE U3 PA3IMUYHbBIX UCXOAHBIX COCTOSHUN K OJHOMY
KOHEYHOMY, TO:
a) CyMMa HX TeIIOBBIX 3P (deKTOB paBHA TEIIOBOMY 3G (EKTy mepexoia U3 OJHOr0 KOHEYHOTO
COCTOSIHUSL B IpYTOE,
0) pa3HOCTb UX TEIIOBHIX 3(()eKTOB paBHA TeIIOBOMY 3(h(DeKTy nepexo/ia u3 0THOT0 KOHEYHOTO
COCTOSIHUSL B IPYTOE,
B) HEBO3MO>KHO MOACYUTATH TEIJIOBOM AP deKT nepexoa.
4. YCIoBHSIMHA CAaMOTPOU3BOJIBHOTO TIPOTEKAHUS PEAKIIUH SIBIISTFOTCS :
a) Zpi-ni<0, 0) AG< 0, B) AF> 0.
5. PacTBOpHUMOCTB T'a30B B JKHAKOCTAX HE 3aBUCHUT OT:
a) aBJeHMs ra3za, 0) TeMIeparypbl, B) IPHUPOJBI )KUIKOCTH U Ta3a,
T') TOBEPXHOCTHOTO HATSKEHHSI KUIKOCTH.
6. Cornacho 1 3akony Konosasnosa npu P=Const ¢ noBblieHreM cojiepkanus B pacTBope 0oee
JIeTy4ero KOMIIOHEHTa TeMIIEpaTypa KUIIEHUS pacTBOpa:
a) MoBkIIIAeTCs, 0) MmoHMKaercs, a mpu 1=Const naBieHHe HACBIIIEHHOTO Mapa
a) MOBBIIIACTCS, 0) MOHMKAETCS.
7. Jlns pacTBOPOB CHIIBHBIX AJIEKTPOJIUTOB HAMIUTE BEPHBIE YTBEPKICHHUS:
a) CHIIbHBIC DJIEKTPOJIUTHI B PACTBOPAX MOJTHOCTHIO TUCCOIIMUPOBAHBIL,
0) aKTHBHAsl KOHIIEHTPALUS HOHOB BhIIIE (POpPMaTbHOM,
B) MOHBI B pacTBOpE HE 00pa3yIoT CBA3EH ¢ MOJIEKYIaMH PaCTBOPUTEIIS,
I') B pacTBOpE MPOUCXOAUT MPOLIECC COJIbBATAIlUA HOHOB,
1) MOHHasi aTMOCc(epa yBEIUYUBAET MOABUKHOCTH HOHOB,
€) COJIbBaTUPOBAHHBIE HOHBI CIIOCOOHBI 00PAa30BBIBATH ACCOIIUATHI.
8. JIBOWHOI AJIEKTPHUYECKHUH CION — ITO:
a) CKauOK MOTEHI[MaIa Ha TPaHHIIe METaJlT — PacTBOp,
0) 3apsi, BOSHUKAIOIINIA Ha JIEKTPO/IE TIPH MPOITYCKAHUN Yepe3 HEro dJEKTPUIECKOTO TOKa,
B) DJICKTPUYECKHE 3aps/Ibl, KOTPHIE BOSHUKAIOT HA METAIlIe, HAXOISAIIEMCS B
pacTBOpeE IMEKTPOIUTA, U IPUTSHYTHIE K HUM U3 PaCTBOPa IPOTUBOHOHEI.
9. B cucreme, cocrosieii u3 Ni-aekTpo/a, morpy:KeHHOTO B paCTBOP CEPHOM KHCIOTHI, 38 HEKO-
TOpOE BpeMsl MEeTaJll1 IpuoOpeTeT:
a) CTallMOHAPHBIN MOTEHIIMAaN, O) paBHOBECHBIN MOTEHLIMA.
10. 'n66coBcKOit ancopOIueii Ha3pIBaETCS:
a) KOHIICHTPUPOBAaHHUE BEI[ECTBA Ha MIOBEPXHOCTH pazjena a3,
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0) oOpazoBaHNe XMMUYECKUX COCIMHEHUI Ha MMOBEPXHOCTHU paszena (a3 B
pe3ynbTare AeiiCTBUS BaJICHTHBIX CHII,
B) M30BITOK KOJIMYECTBA BEUIECTBA |- KOMIIOHEHTA B 00bEME MOBEPXHOCTHOTO CIIOS
eIMHUYHOM TUIOIIA !,
11. Kunernueckoe ypaBHEHHE COBMAIAET CO CTEXMOMETPUIECKUM:
a) Bcerna, 0) HuUKorna, B) HHOT/IA.
12. KaTanus — 370!
a) YCKOPEHHUE JKEeJIAeMbIX PEaKIMi 1MoJ1 IeHCTBUEM CIIEUATbHBIX BEIIECTB,
0) 3aMeIICHHE HEeXKeNaTebHBIX PeaKIIHid,
B) U3MEHEHUE CKOPOCTH XMMHUECKUX PEAKIUH 10]T BIUSHUEM CIICIIHAIbHBIX BEIIECTB.

Tembl pedepartoB:

1. VicTopuist BOSHIKHOBEHUS! M Pa3BUTHS (DHBUUIECKON XUMHH.

2. ®az0Bble PaBHOBECHS KUKOCTB — I1ap, KUIKOCTb — SKHJIKOCTb, YKIIKOCTb — TBEPIIOE TEJIO B CHCTEMAX
COJIb — PaCTBOPUTEIb.

3. Teopust paCTBOPOB CUJILHBIX AMEKTPOIHTOB J{e0ast-XFroKKeIsL.

4. AHMOHCETIEKTUBHBIE AJIEKTPO/IBL.

5. AncopOrwist razoB.

6. PacripenienieHue BelecTBa MEX/Ty IByMs1 HECMEILIMBAIOLIMUCS PACTBOPUTEIISIMU.
"]. HanpsbkeHvie paziioyKeHus! SJIEKTPOIIUTOB.

8. DINEKTpOIH3 1 ero MPaKTUYEeCKOE MPUMEHEHHE.

9. DnekTpoXrMUYecKast KOppo3Hsl METALIOB.

10. TepMomMHAMIKA TPEXKOMIIOHEHTHBIX CHCTEM

11. MoHuTEI B OHOJIOrMY Y MEMLIVHE.

12. AncopOtiust Ha TpaHHIIE pa3/esia »KUIKOCTb - Tas.

13.Metoip1 orpenesnieHyst TOBEPXHOCTHOT'O HATSDKEHHS JKUIIKOCTEH.

14. DneKTpoXUMUYECKOEe HUKEIMPOBAHKE.

15. KanmsisipHble sIBieHNs: B OMOOT VML

Ilepeyens BOpocoB K J1a00paTOPHBIM padoTam

1.[JaiiTe onpenenenne nAEaIbHOro rasa

. Chopmynupyiite 3akonsl boins-Mapuotra, ['eit-Jlroccaka, [lapms.

. OCHOBHO€ YPaBHEHHE COCTOSIHUS UEAIBHOIO ra3a

. YpaBHEHHE COCTOSTHUS peabHOIO rasa.

. KakuMu napamerpamu xapakTepu3yeTcsi KpUTHIECKOE COCTOSTHUE BEIecTBa?

. OcHOBHBIE U3NYECKUE CBOWCTBA KHUIAKOCTU

. OCHOBHbBIE OTJIMYMS KPUCTAJUIMYECKUX TBEPABIX TN OT aMOP(HBIX.

. Matemarnueckoe BblpakeHre | 3aKk0Ha TEPMOJUHAMUKHY.

. YpaBHeHHe pacyeTa paboThl pacIUpeHus | MOJb HJIeIbHOTO ra3a B H300apHOM, H30XO0P-
HOM U M30TEPMHUYECKOM MPOIIeCcCax.

10. TerutoBo# 3P PeKT XUMUYECKON peaKuu.

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

12. 3aBucumMocTh TemnoBoro 3¢ dexra peakuuu ot remnepatypsl. 3akoH Kupxrogoda.

13. TenmoemkocTs BeniecTBa. COOTHOIIEHHE MEXK1Yy U30XOPHOM U N300apHOM TEMI0EMKOCTSI-
MU HJI€aJIbHOTO Ta3a.

14. ChopmynupyiiTe 3aKOH IEHCTBYIONMINX Macc.

15. KoHcTaHnTa paBHOBECHUS PEAKIINH, €€ 3aBUCUMOCTb OT TeMiieparypsl. CBa3p mexay K, K,
16. YpaBuenue nzorepMsl peakiuu Bant —['odda.

17. OcHOBHOE TEPMOJANHAMHYECKOE ycI0BHE (ha30BOI0 PAaBHOBECHS.

18. IIpaBumno ¢a3 ['m606ca. Onpenenenne MOHATAN «(azay, «KKOMIOHEHTY, «IUCIIO CTETICHEH
CBOOO/IbI CUCTEMBI».

O 00 31N L B W
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19. ®a3oBble 1uarpaMMbl IByXKOMIIOHEHTHBIX CUCTEM.

20. Tonockonnueckuit 3aKkoH Payns 115 uaeanbHOro pacTBopa.

21. DOynmockonuyeckuii 3akoH Payis.

22. Kpuockonuieckuii 3akoH Payis.

23. ®U3UYECKUIl CMBICIT H30TOHUYECKOTO K03 duimenta. ['o cBsI3b CO CTENEHBIO AUCCOITHA-
MU DJIEKTPOJIUTA.

24. Coopmynupyiite 1 u 2 3akonsl KonoBanosa.

25. Pa3znenenune neperoHkon KuJIKux cMeceid. A3€0TPOIHBIE CMECH.

=

w

NGO

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24,

25.
26.

27.

28.

IIpumepHBbIi epeYeHb BONPOCOB K IK3aMeHY
XuMHU4ecKasi TEPMOJMHAMUKA: OCHOBHBIE NTOHATHA. HylleBOM 3aKOH TEPMOJIMHAMUKH.
IlepBslii 3aKk0H TepMOoAMHAMUKH. DyHKIMU COCTOSHUSA U Ipouecca. BHyTpeHHssA 3Heprus.
Pabora u Temora.
TemmoeMKoCTH TEPMOAMHAMUYECKUX CUCTEM.
Tepmoxumust. 3akoH ['ecca. DHTanbOMsA TEpMOAMHAMUYECKOW cucTeMbl. OCHOBHBIE TEILIO-
Bble A(PQPEKThl peaKkiyil: FHTAIBIUN 00pa30BaHMsA U CIOPAHUsS BEILECTBA, SHTAJIBIIUS pac-
TBOPEHMUS.
3aBUCUMOCTH TEIUIOBOro 3¢ deKTa peakiu oT Temneparypsl. 3akoH Kupxrodda.
Bropoii 3akoH TepMoanHaMuky. CaMOIIPOU3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE MTPOLIECCHI.
Kpurepuu camonpon3BojsHOIO IpOTEeKaHus npouecca. JuTponust. CBoOOAHAs SHEPIUs.
TepmoauHaMUYecKne MOTEHIMANBL: XMMHUYECKHH TMOTEeHIMaN, >Heprusi 1'mb0ca, sHeprus
I'eneMromneia.
YpaBHEHUS U30TEPMBI, U30XOPbI U N300apbl XUMUYECKON PEAKIIUH.
XuMuyeckoe paBHOBecHe. KOHCTaHTBI XUMHUYECKOT0 paBHOBECHS. CMEIIEHNE PABHOBECHH.
Kunertnka xumuyeckux peakuui. @akTopsl, BIUAIOIINE HA CKOPOCTh PEAKIIUH.
3aBUCHUMOCTb CKOPOCTU PEAKLMH OT KOHLIEHTPALMM PEareHTOB. 3aKOH JIEHCTBYIOIIMX MAacC.
Kunernueckoe ypaBHeHHE peakiiy.
3aBUCHUMOCTb CKOPOCTH PEAKIMI OT TeMIEpAaTypbl. DJHEPIUs aKTUBALIMK PEAaKIMH. Y paBHE-
Hue AppeHuyca.
ITopsnoK ¥ MOJEKYISAPHOCTE XUMUYECKHUX PEAKLIUN.
MexaHn3Mbl 1 KHHETUYECKUE YPABHEHUS CIIOKHBIX XUMUYECKUX PEAKIIAMN.
DOTOXUMUYECKHUE U LIETIHbIE PEAKIUU.
I'oMOreHHsBIN U reTeporeHHbIN KaTanu3. @U3n4ecKuil CMBICIT ACHMCTBUS KaTAIN3aTOPOB.
XnMuyeckoe paBHOBecHe. KOHCTaHTBI XUMHUYECKOro paBHOBECHsI. CMEIlEeHNE PaBHOBECHH.
®dazoBble paBHOBECHS. JlnarpaMMbl COCTOSIHHS IBYyXKOMIIOHEHTHBIX CHCTEM.
PactBopsl. neanbHble U nipesiebHble pa30aBieHHbIe pacTBOPbL. COCOOBI  BBIPaKEHUS CO-
CTaBa pacTBoOpa.
CoiicTBa nmpeenpHO pa30aBIeHHBIX PACTBOPOB: MOHWKEHNE AAaBJICHUS Mapa PacTBOPHUTEIS,
MIOBBIIICHUE TEMIIEPATYPbl KUIIEHUS PACTBOPA, OHW)KEHUE TEMIIEPATYPHI 3aMep3aHus pac-
TtBOpa. OcMmoc. 3akonsl Payns, Bant-T'odda.
PactBopEI 251€KTpOIUTOB. TEopHst 3NMEKTpONUTHYECKON nrucconnanny. CTeneHb 1 KOHCTaHTa
JUCCOLUALUY.
Teopust cunbHbIX 31ekTponuToB. [I.[lebas u 3. Xrokkens. Kosdduuuent axTuBHOCTH
noHOB. MonHas cuiia pacteopa.
DIIEKTPONPOBOIHOCTh PACTBOPOB. Y I€JIbHAS U SKBUBAJIEHTHAs AJIEKTPONPOBOJHOCTh. KOH-
JTYKTOMETPUSL.
Konnykromerpus. KonaykToMeTpuyeckoe TUTPOBAHHME.
PaBHOBeCHBIE 27€KTPOAHBIE ITPOLIECCHI. JIBOWHOMN 3JIEKTPUYECKUNA CIIOW. DIEKTPOIHBIN MO-
TeHIMAIL. PAJl CTaHAApTHBIX 3JIEKTPOAHBIX TOTEHIIMAIOB METAJIOB.
[NanpBannyeckuit snement. DJC. Dnexrpoasl. Knaccudukanus snextponos. IToreHrmo-
METpHUS.
[ToBepxHOCTHBIE sIBIEHUS U ajcopOuus. YpaBHeHus azacopOuuu ['n6bca, JIsurmiopa,
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@peitammxa. M3otepmsl agcopOuuu.

29. AncopOumsi Ha TpaHUIE XUIKOCTh- ra3, TBEpAOe Teiao —Ta3. [loHATHE O MOBEPXHOCTHO-
aKTUBHBIX BEIIECTBAX.

30. AzncopOuus Ha rpaHMIIEe TBEPAOE TEJIO — KUAKOCTh. YpaBHeHUs ajcopOuuu. Teopus monu-
MOJICKYJISIPHOH a/icopOIum.

31. Monnast u noHoooMeHHas ajgcopOuus. [IpupoaHble U CHHTETHYECKHE HOHUTHI.

32. [lucniepcHble cUCTeMbl. XapaKTepUCTUKA U KJIACCH(PHUKALINS AUCTIEPCHBIX CHCTEM.

33. MeTo/ibl NOJyYEeHUsI JUCIEPCHBIX CHCTEM.

34. MeTo/1bl OUYUCTKH TUCTIEPCHBIX CHCTEM.

35. Kunernyeckue cBOKWCTBA IUCIIEPCHBIX CUCTEM: OPOYHOBCKOE JBMKEHUE, TU D y3usl.

36. OnTryeckne CBOMCTBA AMCIEPCHBIX CHCTEM: HOTJIONIEHHE U paccesHUe CBETa PacTBOPAMHU
JC.

37. DNeKTpUUeCKUe CBOWCTBA AMCIEPCHBIX CHCTEM: 00pa30BaHUE JABOMHOIO AJIEKTPHUYECKOTO
COJIsl Ha TIOBEPXHOCTU MULIEILIBI.

38.30mu1 u cycrieH3uu.

39.I1acTel, renu

40.TTenb1. A3pO30JIH.

41.KonouaHble MOBEPXHOCTHO — AKTUBHBIE BEIIECTBA.

42 Koarynsmwus. [Topor koarymsuuu. [Ipasuno Lynene-Tapam.

43.ArperatuBHas yctoiuuBocts JIC.

44 Habyxanue u ctynHeoOpazoBanue BMC.

45.Bausinue pH Ha cBoiicTBa MOIMAIEKTPOIUTOB.

46.Koarymnsamuonnsie cTpyktypsl JC.

47.KoH1eHCallMOHHO-KPUCTAIUIN3alMOHHbIe CTPYKTYphI JIC.

48.0cobennoctu u knaccuduranus [TAB.

49.KKM u METO/IbI €€ OnpeIeIICHuUS.

50.ITpumenenue [TAB u ux moromiee neiicTeue.

5.4. MeToanueckne MaTepuaJbl, onpee/silolniie Npoueaypbl OeHMBAHUS 3HAHUI, YMEHHH,
HABBIKOB M (WJIM) ONBITA JeSITeIbHOCTH, XaPAKTEPHU3YIOIIMX 3Tanbl ()OPMHUPOBAHUS KOMIIE-
TeHLM.

CuctemMa yHHMBEPCUTETCKOTO 0Opa30BaHUs 0a3MpyeTcs Ha PallMOHAJIBHOM COYETAHUU He-
CKOJIbKMX BHJIOB Y4eOHOH JAEATEIbHOCTH, B TOM YHCIIE JIEKIUH, Ta0OpaTOpHbIX 3aHITUH U caMo-
CTOSITENILHON PabOThl 00yYarOIIUXCSL.

CamocrosiTenbHast paboTa CTYJJI€HTOB HalpaBJieHa Ha yBeJIHMueHUuEe oObeMa 3HaHUil B o0a-
CTH aKTYaJbHBIX NMpoOJieM (PU3MYECKOW XUMHM M PEaTM3allli0 BO3MOXXHOCTEH MCIIOJIb30BaHUS
3HaHUH Ha MPAKTHUKE.

CamocrodrenbHas paboTa 00ydaroUIMXcs MpeanoaaraeT padboTy ¢ JOMOJHUTEIbHBIMU HH-
(hopMallMOHHBIMU MCTOYHUKAMHU, CAMOCTOSITENIbHBIMU HCCIIEIOBAaHUSMH, a TaKke paboTy C 3JieK-
TPOHHBIMH HCTOUYHUKAMH.

Jlji IpoBEpKH CaMOCTOSITETbHOM pabOThl 00yYaIOUINXCS U TEKYIIET0 KOHTPOJIS 3a YpOB-
HEM YCBOEHUs 3HaHWi, HapsAAy ¢ KJIACCUYECKUMHU METOJAaMU IPOBEPKU M KOHTPOJISA 3HAHWM, HC-
MOJTB3YIOTCS IMIMPOKHE BO3MOKHOCTH, MIPEAOCTABIIIEMbIE BUPTYAIBHOM 00pa30oBaTEIbHON Cpemoit
Moodle.

Hcnonb3oBaHne pa3zHOOOpPa3HBIX THUIOB BOMPOCOB B KOHTPOJIBHBIX 33/IaHUAX IO3BOJISET
IIPOBEPUTH UX 3HaHUSA. Takue KOHTPOJIbHBIE TO3BOJIAIOT IPOBEPUTH 3aKPEIIIEHHE TEOPETUUECKOTO
MaTepuaia U pelieHue 3ajad, a HalmucaHue U pa3padoTka peepaTUBHBIX TEM MO3BOJISET ONpee-
JUTH TIyOMHY 3HaAHWNA B 00JIacTH (pU3MUYECKOW M KOJIOMTHONW XHMHHM U CIIOCOOHOCTH 00yuaro-
IIUMCSI CBOOOTHO OTIEPUPOBATH CIIEIIUATIEHON TEPMHUHOJIOTUEH €€ pa3/eoB.
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Kpurtepun 6a/11bHO-pPeiTHHIOBO OLICHKH 3HAHUM
HrtoroBas olieHKa 3HAHWI CTYJEHTOB IO M3ydaeMoW auciuIuinHe coctaBisieT 100 6amios,
KOTOpbIE KOHBEPTUPYETCS B «OTIUIHO», «XOPOIIOY, «yTOBICTBOPUTEIHLHOY» UIU «HEYJOBICTBOPU-
TeNBbHO» (MTOroBas (hopMa KOHTPOJIS — 3a4€T C OLIEHKOH).

3auTeHo 81-100 6atoB «OTJINYHOY
61-80 GayutoB «XOPOIIOY
41-60 GayutoB «YIOBJIETBOPUTEIHHO
He 3aureno 21- 40 6anoB «HEYJIOBJIETBOPUTENBHOY
0-20 6amoB He arrecroBan

Texywuii Konmposib OCBOCHUSI KOMIIETCHIIUI CTYIEHTOM OIICHUBAETCs U3 CyMMbI HaOpaH-

HBIX 0aJUIOB B COOTBETCTBUU C YPOBHEM C(HOPMHPOBAHHOCTH KOMIIETCHIIUI: TIOPOTOBBIM KU MPO-
IBUHYTBIM. [Ip 3TOM  y4YMTBIBaETCS IOCENIAEMOCTh CTYACGHTOM JIEKIUH, JabopaTop-
HBIX/TIPAKTUYECKUX 3aHATHUH, aKTHBHOCTh CTYACHTA Ha JIA0OPATOPHBIX/TMPAKTHUSCKUAX 3aHATHSIX,
Pe3yabTaThl MPOMEKYTOYHBIX MUCHMEHHBIX M YCTHBIX KOHTPOJBHBIX OMPOCOB, HTOTH KOHTPOJIBHBIX
paboT (TecToB), ydacThe CTYICHTOB B HAy4yHOU paboTe (Hampumep, Harmucanue pedeparos, TOKIa-
J0B U T.11.). KaXKI1plli KOMITOHEHT MMEET COOTBETCTBYIOIIMI yICIbHBIN BEC B OallIax.
Ilopozcoswiii yposens (41-60 b6annos):

- KOHTPOJIb nocenieHnid — 20 6aos,

- cobecenoBanue — 20 0ajoB,

- pabouas Terpaap — 10 6amios,

- TectupoBanue — 10 6aoB,
IIpoosunymeuiii yposens (61-100 6annos):

- UHIUBHUAYaIbHOE 3a1anue — 10 6amios,

- pedepat — 10 Gamnos,

- mokuman u nmpesenrarus — 10 6aios,

- sk3ameH — 20 6asioB.

OnucaHue MIKAaJI ONEHUBAHUSA
IIIxaja omeHNBAaHNS OTBETOB HA 32a4€Te ¢ OIEHKOM

IToka3arTein Bbann

PeryinsapHoe nocelienye 3aHATHi, BBICOKask aKTUBHOCTb Ha MTPAKTHUYECKUX 15-20
3aHATUAX, COJEPKAHUE W M3JIOKEHUE Marepuasa OTINYAeTCs JIOTHUYHO-
CTBIO U CMBICJIOBOM 3aBEPIICHHOCTBIO, CTYACHT IIOKA3ajl BJIaJICHUE MaTe-
pHagoM, yMEHHE YETKO, apIYMEHTHPOBAHO U KOPPEKTHO OTBEYATh Ha I10-
CTaBJICHHbIE BOIPOCHI, OTCTAaUBaTh COOCTBEHHYIO TOUKY 3PEHHUSI.

— CucremaTnueckoe MocelieHne 3aHATUH, y9acThe Ha MPaKTUYECKUX 3a- 10-15
HATHUSX, €IMHUYHBIE MPOIYCKH MO YBAKUTEIbHOW NMPUYMHE M UX OTpa-
00TKa, U3JI0KEHNE MaTepualia HOCHT NMPEUMYIIECTBEHHO OIHMCATENIbHBIN
XapakTep, CTYACHT IOKa3all JI0CTaTOYHO YBEpEHHOE BiaJIeHHUEe MaTepHa-
JIOM, OJHAKO HEJOCTATOYHOE yMEHHE YeTKO, apryMEHTHPOBAHO M KOP-
PEKTHO OTBEYaTh Ha MOCTaBJIEHHBIE BOMPOCHI U OTCTaWBaTh COOCTBEHHYIO
TOYKY 3pEHUS.

HeperynspHoe mocelienue 3aHsITHI, HU3Kash aKTUBHOCTh Ha MpaKTHYe- 5-10
CKHMX 3aHSTHUSAX, CTYJEHT IMOKa3aJl HEYBEPEHHOE BIAJCHUE MaTepHAIOM,
HEYMEHHE OTCTanBaTh COOCTBEHHYIO MO3HIINIO M OTBEYATh HA BOMPOCHI.

PerynspHble npomycku 3aHITUNA U OTCYTCTBHE aKTUBHOCTH pabOTHhI, CTY- 0-5
JICHT II0Ka3aJl HE3HAaHUE MAaTepUalla 110 COAEPKAHUIO JUCHUIUIMHBL.
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Ikana ouennBanus pedeparon

IToka3arean Bann

CozneprkaHue COOTBETCTBYIOT IOCTABJICHHBIM LIEJM U 337adaM, H3JI0XKe- 8-10
HHE MaTepuaja OTJIMYAeTCs JIOTMYHOCTHIO M CMBICIOBOW 3aBEpIICHHO-
CTBIO, CTY/ICHT TIOKa3aJl BJIaJICHUE MAaTePHAIOM, YMCHUE YETKO, apryMeH-
THPOBAHO U KOPPEKTHO OTBEYATh HA MOCTABICHHBIC BOIPOCHI, OTCTANBATh
COOCTBEHHYIO TOUKY 3pEHHUSI.

CozeprxaHue HEJJOCTATOYHO [TOJHO COOTBETCTBYET IOCTABICHHBIM LIEITH U 7-5
3aj1a4aM HCCIIEJOBaHMUs, padOTa BBIIOJIHEHA Ha HEIOCTATOYHO LIMPOKOH
MCTOYHUKOBOW 0a3e W HE YYUTHIBACT HOBEHMILHE TOCTHIKCHHS HAYKH I10
TEeMaTHKEe pPabOThI, HM3JIOKCHUE MaTepHaia HOCHT IPEUMYIIECTBECHHO
OIKCATENbHBII XapakTep, CTYICHT IOoKa3al JOCTaTOYHO YBEPEHHOE BIia-
JICHUE MaTepuajioM, OHAKO HEJOCTATOYHOE YMECHHE YETKO, apryMEHTH-
POBAHO M KOPPEKTHO OTBEYATh HA IIOCTABJICHHBIC BOIPOCHI U OTCTAUBATh
COOCTBEHHYIO TOUKY 3pEHHUSI.

ConepkaHue HE OTpakaeT OCOOEHHOCTH MPOOJIEMATHKH W30paHHOM Te- 4-2
MBI, COJep)KaHue pabOThl HE MOJHOCTHIO COOTBETCTBYET MOCTABICHHBIM
3ajjauaM, HCTOYHHKOBAs 0a3a SIBJISETCS (parMEHTApHOW U HE TO3BOJISIET
KayeCTBEHHO PEIINTh BCE IMOCTaBJICHHBIE B paboTe 3amaum, pabora He
YUUTHIBAET HOBEUIIINE TOCTH)KCHUS UCTOPHOTpAapHUH TEMBbI, CTYICHT IO-
Ka3aJl HEyBEPEHHOE BIIaJICHUE MaTepHallOM, HEYMEHHE OTCTamBaTh COO-
CTBCHHYIO MTO3UIIMIO M OTBEYATh HA BOIPOCHI.

PaboTa He MMeeT IOTUYHOM CTPYKTYPBI, CoIepKaHne paboThl B OCHOBHOM 2-0
HE COOTBETCTBYET T€ME, HCTOYHHUKOBasi 0a3a MCCIEOBaHUS SBISAETCS He-
JOCTAaTOYHOM JUIsl pelIeHUs] MOCTABJICHHBIX 3a/1a4, CTYJEHT IOKa3ajl He-
YBEpEHHOE BIAJCHUE MaTepuaioM, HeyMeHue (HopMyaupoBaTb co0-
CTBEHHYIO ITO3HIINIO.

JI7151 O1IeHKH TeCTOBBIX Pa00T HCHOJIBL3YIOTCS CJIENYIOINe KPUTEPUH:

0-20 % mpaBUIBLHBIX OTBETOB OIICHUBAETCS KaK «HEYJOBJICTBOPUTEIBHOY (2-0aa);
30-50% - «ymomieTBOpHTEIHHOY (3-5 OAJIIOB);

60-80% - «xoporio» (6-8 6amioB);

80-100% — «otmmuno» (8-10 OGamioB).

IIIkana oneHNBaHUA onmpoca u codeceqoBaHUN

Iloka3zaTesanb bana
CBo0OOHOE BIIaJIEHHE MaTEPUATIOM 4
JlocTatouHoe ycBOeHHE MaTeprasa 3
IToBepXHOCTHOE YCBOGHHE MaTepHasa 1
HeynoBneTBopuTeIbHOE YCBOSHIE MaTepHalia 0
MaxkcumManbHOe KomruecTBOo 6aiioB — 20 (1o 4 6aia 3a KaXIbIi 0mpoc).
IIIka/1a oueHMBaHKS 3a10JIHEHUsI pa0douel TeTpaaun

IHoka3zarennb Baun
PaGora BemmonHeHa momHOCTHIO (cB. 80%) 1 6€3 CyIecTBEHHBIX OIIMO0K 8-10
Pa6ora BeimosHena yactuaHo (40%-80%) v ¢ HeOoIbIIMMK ONTMOKaMU 6-7
Pabora BeinosHeHa MeHee yeM Ha 40% 1iu conep)KUT rpyoble OmnOKH 5
PaboTa He BhINOJIIHEHA 0
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IIxana oneHUBaHMUA JOKJIaaa

Iloka3aTean bann
Jlokiiai COOTBETCTBYET 3asIBJICHHOM TEME, BBIMIOJIHEH C TPUBJICYEHUEM 5
OOCTATOYHOI'O KOJIMYECTBA HayT-IHLIX 158 HpaKTI/I‘-IGCKI/IX UCTOYHHUKOB I10
T€ME, MaruCTPaHT B COCTOSHUU OTBETUTh HA BOIIPOCHI 110 TEME T0KIa-
za.
JlokJiaz B 11€J1I0M COOTBETCTBYET 3asiBIICHHOM TE€ME, BBITIOJIHEH C MPHU- 2
BJICHCHUEM HCCKOJIBKHUX HayT-IHBIX nu HpaKTI/I‘ICCKI/IX HUCTOYHHUKOB I10
TE€M€, CTYJICHT B COCTOSIHUM OTBETUTH HA YACTh BOIIPOCOB I10 TEME J10-
KJaja.
JlokJiam He COBCEM COOTBETCTBYET 3asIBJICHHOW TEME, BBITIOJIHEH C UC- 1
IIOJIB30BaHUECM TOJIBKO 1 NN 2 HUCTOYHHKOB, CTy,Z[eHT IIOHyCKaeT
OIMOKY TPH U3JIOKEHUU MaTepHalia, He B COCTOSTHUU OTBETHTh Ha BO-
IPOCHI IO TEME JOKJIAJA.

IIIkajia onleHUBAHUSA MPe3eHTAIHH

IToka3arenb bana
[IpencraBisiemas uHGOpMAIIH CHCTEMAaTU3UPOBaHA, TOCIEA0BaTEIbHA 5
u Jiornyecku cBszana. [Ipobrema packpeita monHoctsio. lupoko uc-
M0JIb30BAaHBI BO3MOXKHOCTH TexHoyioruu Power Point.
[TpencraBnsiemast uHGOpPMANHS B IIETIOM CHCTEMATH3UPOBAHA, MOCHC- 2
JoBaTeIbHA M JIOTUYECKU CBs3aHA (BO3MOXKHBI HEOOJNbIINE OTKIIOHE-
Hus). [IpoGiema packpeiTa. Bo3aMOXXKHBI HE3HAYUTENBHBIE OMIMOKU TIPU
odopminenuu B Power Point (He 6onee aByx).
[TpencraBnsiemast uHGOpPMANHSI HE CUCTEMATH3UPOBAaHA /WM HE CO- 1
BCeM MocleaoBareibHa. [Ipodbaema packpbiTa He MOJTHOCTHIO. BBHIBOIBI
HE CJIeNaHbl WM He 000CHOBaHBI. Bo3mokHOCTH TexHOJoruu Power
Point ncnosnp30BaHbl UMb YACTHYHO.

6. YYEBHO-METOJANYECKOE U PECYPCHOE OBECIIEYEHUE
JANCIUIIJIMHBI

6.1. OcHoBHasi IMTEpPaTypa

1. Kazun, B. H. ®usnueckas xumus : yue6Hoe nocoodue ais 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. Kynpsmuesa, H. C. ®usunyeckas U KOJUIOWIHAS XUMHS : YUeOHHK M HPAKTUKYM JUIsi BY30B /
H. C. Kyapsimiesa, JI. I'. BornapeBa. — 2-e m3x. — Mocksa : IOpaiit, 2021. — 379 ¢. — Tekcr :
anexktpounsii. — URL: https://urait.ru/bcode/468578

3. ®wusnyeckas u KoysouaHas xumus. B 2 4.: yueOHuUK ams By30B / moj pex. B. FO. Konroxosa,
K. W. TlortoBa. — 2-¢ m3n. — Mocksa :  IOpaiit, 2021. — 259 ¢. — TekCT : 3JICKTPOHHBIA. —
URL:

https://urait.ru/bcode/473081

https://urait.ru/bcode/473383

6.2. lonoJTHUTEILHAS:

1. AdanaceeB, b.H. ®usnueckas xumus : yuyeb.mocobue g By3os / b. H. Adanacees, 0. II.
Axynosga. - CIIO. : Jlanb, 2019. - 464c. — TekcT: HEMOCPEICTBEHHBIH.

2. bemses, A. [1. ®usnyeckas u xoyutonHas xumus : yaeOnuk / A. I1. benses, B. U. Kyuyk. - 2-¢
u3n. - MockBa : I'DOTAP-Memma, 2018. -752 c.- Tekcr : osnekrponHsii. - URL:
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https://www.studentlibrary.ru/book/ISBN9785970446607.html

3. bonpapesa, JI. I1. ®usnyeckas u komwtongnas xumus (Teopust u nmpakTuka) : yued. mocodue /
JI. T1. bonnapesa, T. B. MactiokoBa. - Boponex : BTYUT, 2019. - 287 c. - TeKcT: 31eKTPOHHBIH. -
URL.: https://www.studentlibrary.ru/book/ISBN9785000324097.html

4. Taponckas, F0.10. Kommonanas xumust: yueOHUK 1 ipakTukyM aist By30B / FO. 0. INaBpon-
ckas, B. H. Ilak. - M. : FOpaiit, 2017. - 287c. — TekcT: HENoCpeICTBEHHbIN

5. epsoun, B. A. ®dusudeckas XUMHUS JUCICPCHBIX CHUCTEM : ydeOHOe mocobue it By30B /
B. A. llepsoun, E. I1. ®apadontoBa. — Mocksa : FOpaiit, 2021. — 86 c. —TeKcCT : 31eKTPOHHBIH.
— URL: https://urait.ru/bcode/473512

6. Komnoumnas xwumwms. Ilpumepbl u 3amaud : ydeOHOE mocoOWe JIss BY30B/ MMOJ  pei.
B. ®. MapkoBa. — Mocksa : Opaiit, 2021. — 186 c.— Teker : snekrponHbii. — URL:
https://urait.ru/bcode/472232

7. Mymxkambapos, H. H. ®u3ndeckas 1 KOJUIOUWAHAS XUMHUS : YUeOHUK JJIs1 BY30B (C 3a/la4aMu U
pemeHusMu). - 5-¢ u3n. - Mocksa : ®JIMHTA, 2020. - 455 c. - Tekcr : smekrponHsbIid. - URL:
https://www.studentlibrary.ru/book/ISBN97859765229541.html

8. Ulykun, E.JI. Komnomanas xumus: yueOHuk s By3oB/ E. JI. Illykun, A. B.Ilepuos,
E. A. Amenuna. — 7-e u3a. — Mocksa : Opaiit, 2021. — 444 c. — TekcT : 37eKTPOHHBIH. —
URL: https://urait.ru/bcode/468620

9. Sxosnema, A. A. Komtouanas xumus : yaeOHOe mocodue Juist By30B. — 2-€ u31. — Mocksa :
IOpaiit, 2021. — 209 c. — Tekcr : anexTponnbit. — URL: https://urait.ru/bcode/472988

6.3. Pecypcol muHGOPMAaHOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « MHTEepHeT»

1. http://www.chemport.ru/data/ - cipaBo4HbIC MaTepUaIIbl IO XUMHU

2. http://physchem.distant.ru/prgpunkt.html - yueOHblie MaTepuabl o GU3NIECKOH XUMUH

3. https://www.youtube.com/watch?v=en1GCVxUek&list=PLcsjsqLLSfNA0iJV24tmsHO0ew
-SUuy3j — nexiuu o pusuueckoit xumuu (Kopo6os M. B., XD MI'Y)

4. http://booksonchemistry.com/index.php?id1=3&category=fizhim — noxgbopka kuur no ¢u-
3UYECKOU XUMUHU

5. http://www.chem.msu.ru/rus/teaching/colloid.html - y4eGHbIe MaTepuanbl Mo KOIOWIHON
XUMUU

7. METOANYECKHUE YKA3AHUS 11O OCBOEHUIO JTUCIIUTIJIMHBI

1. Meronuueckrue peKOMEHAALUHU M0 MOATOTOBKE U MPOBEACHUIO MPAKTHUECKUX U J1abopa-
TOPHBIX paboT st HanpasieHus moarotoBku 06.03.01 — buonorus, npoduins «bruoskoso-
rus», KBanuukamus (CTeTeHb) BIMycKkHUKa Oakanasp [Teker]. — M., 2021.

2. Meronnveckne pEKOMEHIANNU IO BBIMOJHEHUIO CAaMOCTOSTENBHBIX PaldoT, MperycMOT-
PEHHBIX B paMKkax HampasieHus noarotoBku 06.03.01 — buonorus, npoduis «buoskono-
rusi», kBanu@ukanus (CTeneHb) BbIMyckHUKa Oakanasp [Tekcr]. — M., 2021.

8. MH®OPMAIIMOHHBIE TEXHOJIOI'MHU JJI51 OCYIHIECTBJIEHUSA
OBPA3OBATEJIBHOI'O NPOLHECCA IO IMCHUIIJIMHE

JIneH3HOHHOe IPOrpaMMHOe oldecreyeHmne:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNHpopmManMoHHBIE CIPABOYHbIEC CHCTEMBI:

Cucrema 'APAHT
Cucrema «KoncynprantlLimroc»
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IIpodeccnonanbHbie 0a3bl JAHHBIX
fgosvo.ru
pravo.gov.ru
www.edu.ru
CB0001HO pacnipocTpaHsieMoe IPOrpaMMHOe oOecliedeHne, B TOM YHCJie 0TeYeCTBEH-
HOT'0 POU3BOACTBA
OMC Ilneep (ms Bocripon3BeieHUs] DIEKTPOHHBIX YUeOHbIX Momyrieil)
7-zip

9.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

MarepuaabHO-TEXHHUYECKOE 00ECIIeYCHNE IUCITUTUINHBI BKITIOYAET B ceOsl:
- yueOHbIC ayJJUTOPUU ISl TPOBEACHUS 3aHATHH JIEKIIMOHHOTO, 1a00paTOPHOTO M CEMUHAP-
CKOT'O THIIA, KypCOBOTO MPOCKTUPOBAHUS (BBIMIOJIHEHUSI KYpCOBBIX paloT), TPYIIOBBIX U
MHJMBHUIYAIBHBIX KOHCYJbTAllMM, TEKYLIErO0 KOHTPOJS M IPOMEKYTOUYHOH AaTTEeCTALMH,
YKOMITJICKTOBaHHBIE y4eOHOW MeOenbro, JOCKOH, J1a0opaTopHBIM W JIEMOHCTPALMOHHBIM
000pyI0BaHUEM;
- TIOMEIIEHUS ISl CAMOCTOSTEIIBHON pabOThI, YKOMIUICKTOBAHHBIE yUeOHOU MeOesblo, mep-
COHAJIbHBIMU KOMITBIOTEpAMH C MOJKIIOYCHUEM K ceTh VHTepHeT u oOecrieueHreM JJOCTyma
K JIGKTPOHHBIM OMOIMOTEKAaM U B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEIy
MI'OY;
- MOMEUICHHUS JJIsl XPaHEHUS i 00CITy)KHBaHUS y4eOHOTO 1 TaOOpaTOPHOTO 000PYAOBAHHUS
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