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1 Heau n 3a7a4u M3y4YeHUs AMCUMILINHBI (MOLYJIs1).
1.1 Heab ocBOeHHUS TUCIHUILIHHBI.

VYyeOHas aucUMILTUHA «XUMUSA» BXOJIUT B OJIOK €CTECTBEHHOHAYUYHBIX TUCLUIUINH, pe-
Ha3HAYEHHBIX I (OPMHUPOBAHUS y YUAIIUXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U TBEPIBIX
3HAHWH O MHOTOOOpPA3HH M TECHOH B3aMMOCBS3M XUMHUYCCKOW M (PU3NIeCKO (POpPM IBYOKESHUS
MaTepUU, IPECTABICHUN O BAKHEUITNX TEOPETUUECKUX U MPUKIIATHBIX HAIIPABICHUSX PAa3BUTHUS
COBPEMEHHOW XMMHH, BIAICIONMIETO 3HAHUAMHU B O0JIACTH TEOPUH XUMHUECKUX MIPOIIECCOB U 3HA-
KOMOTO C OCHOBHBIMHU METOJIaMU XUMHUYECKOT0 dKCTIEpUMEHTa. AKTYalbHOCTb TUCUUTUIHHBI «XH-
MUsD» 00ycI0BIIeHa IPUMEHEHUEM 3HAHUI, YMEHHUM U HaBBIKOB, IOJIYYEHHBIX B IIPOLIECCE €€ U3Y-
YeHUs, 111 U3YUYEHUs AUCLHUIUINH U3 APYTUX OJOKOB M YCIEUTHOTO OCBOCHHUS CHEIHATbHOCTU B
LEJIOM.

VYyeOHast qTuCHUILIMHA « XUMHES CTABUT CBOEH 11e1b10 (hopMHUpOBaHNE HAYYHOT'O MUPOBO3-
3peHUs Y YYaIIuXcsl, HOHATHH O MHOTOOOpa3uy M TECHOW B3aWMOCBS3H XUMUYCCKOW U (pr3ude-
CKOH (opM IBIIKEHHUS MaTepUU, MPEACTABICHUN O BaXHEHIINX TEOPETUYECKUX U MPUKIATHBIX
HaIPaBJICHUSX PA3BUTUS COBPEMEHHOM XMMUH, BJIaICIONIEr0 3HaHUSMU B 00J1aCTH TEOPUH XUMHU-
YECKHUX MPOIIECCOB M 3HAKOMOT'O C OCHOBHBIMH METO/IaMU XHMHUYECKOTO dKCTIEPUMEHTA.

1.2 3agauyu TUCHHATJINHEI.

K ocHOBHBIM 3a1a4aM JUCIUTUTMHBI, TTPEK]IE BCETO, OTHOCUTCS:

— (hopMmupoBaHHE y CTY/IEHTOB 3HAHUHN O POJIM XUMHH B TO3HAHUH TPUPOJIBI U oOecreye-
HHUU JKA3HU OOIIECTBA;

— oBJajicHue 0a30BBHIMHU 3HAHUSIMH B 00JIACTH XUMUU, TEOPUU XUMUIECKHIX TPOIECCOB H
METOJ0B MX aHaJIK3a.

BocrnutatenbHas 3agada 3aKirodaercs B (GOPMHUPOBAHUH y CTYJAEHTOB MPOeCcCHOHATb-
HOTO OTHOIIICHMSI K IPOBEJCHUIO HAYYHO-HCCIICIOBATEILCKUX U MPUKIIATHBIX padOT, B PA3BUTHHI
HABBIKOB CAMOCTOSATEIHHOW PaboThl, HEOOXOAMMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUN TpU
M3y4YeHUH CIIeNUATbHBIX TUCIUTIINH U JAIbHEUIIEeH MTPaKTUIECKOU e TeIFHOCTH.

1.3 Mecto qucuumnianHsl B ctpykrype OOIL.

HucuunnuHa «XuMHs» OTHOCUTCS K BapuaTUBHOM uyacTu broka 1 «ducuumiauael (Mo-
JyJN)» y4eOHOro 1iaHa. M3yueHuIo AUCIUIITHHBI « X UMUSD) TOJIKHO MPEeIIIecTBOBATh U3YUeHNE
TucIUIIMH «MaTteMaTruueckuii ananu3y u «MolekyisipHas QUu3nKay,

1.4 Ilepeyenb MIAHNPYEMBbIX pPe3yJabTATOB 00y4eHHs MO JMCOMILIMHE (MOAYJIIO), CO-
OTHECEHHBIX ¢ IVIAHMPYEMBIMHU pe3yJIbTaTaAMU 0CBOCHHS 00pa30BaTe/IbHOI NPOrpaMMBl.

W3ydyenue naHHOM yuyeOHOW NUCUUIUIMHBI HAmpaBlieHO Ha (opMuUpoBaHHE y 00yyaro-
mmxcs odmenpodeccnoHanbHbIX U npodeccronanbhbix kommneteHuui OIIK-1, OIIK-2 u T1K-1.

No Wnnexc | ConepxaHue KoMIie- B pesynbrare u3ydeHus yaeOHOM JUCIUTUINHBI

g, | KOMMe- | TeHIuH (unu €€ ya- 00yyaroIuecs 10JKHbI

" | TeHUUU CTH) 3HaTh yMeTb BJIAJETh

1. OIIK-1 | cnocoOHOCTBIO TpEa- | TEOPETUUYECKUE | MPUMEHSATh XHU- | HABBIKAMU U
CTaBJSITh A/IGKBATHYIO | OCHOBBI, TMOHS- | MUYECKME 3a- | METOJaMHU  pe-
COBPEMEHHOMY TUS, 3aKOHBI M | KOHBl Ui pe- | HIeHUs1  3ajad
YPOBHIO 3HaHUH Hayu- | METOJbl UCCIIe- | IIEHUsI ~ €cTe- | 0  OCHOBHBIM
HYIO KapTHHY MHpa Ha | IOBaHUH B XHU- | CTBEHHOHAy4- | pa3denaMm  Xu-
OCHOBE 3HaHMS OCHOB- | MUHU HBIX 3a/1a4 MHH
HBIX TIOJIOKCHUM, 3a-
KOHOB M METOJIOB




Ne WNunexc | Copepxanue KoMIie- B pesynbrare n3ydenuns yaeOHOM JUCIUTUINHBI
L | Komme- | TeHLMH (nu e€ ya- o0yJaronmecs: JOIKHbI
TEHIUU CTH) 3HATh yMeTb BJIA/IETh
€CTECTBEHHBIX HAYK U
MaTeMaTHKU
2. OIIK-2 | cnocOOHOCTBIO BBISIB- | CMBICH OCHOB- | IPUMEHSATh OC- | PAaKTHYe-
JSTh ©CTECTBEHHOHA- | HBIX IOHSTHI, | HOBHBIC 3aKOHbI | CKHMU  HaBBbI-
YUHYIO CYIIIHOCTh IIPO- | BEIMYUH, 3aKO- | XUMHUM AJiA pe- | KaMu padoThl ¢
0JsieM, BOSHUKAIOIIUX B | HOB, TPHHLHU- | IICHUS TEXHHU- | yAeOHON JHTe-
xoJie nmpoeccHoHalb- | IOB, IOCTYJA- | YECKUX 3ajad. | paTypoil u npu-
HOMl  jedrenbHOCTH, | TOB. ['panunp! | OnuceiBaTh U | €MaMH IOHCKa
NpUBJIEKaTh IS WX | IPUMEHUMOCTH | OOBSACHATH XU- | B OUONIHOTEKE U
pelieHus COOTBET- | XMMUYECKUI MUYECKHe siBje- | B IJ100anbHON
CTByIOIIMH  (pU3HKO- | MOzETIeH U Teo- | Husl. cetu "HHrep-
MaTeMaTHUYeCKU am- | puil 1l omuca- ger" [IOIIOJIHU-
napar HHUS ~ CBOWCTB TE€IIbHOW  WH-
BEIIECTB M XH- dopMmaruu, He-
MHYECKUX IIPO- 00xo1uMOM 11
LIECCOB. pelieHus Ipo-
0JIEMBI.
3. [IK-1 CIIOCOOHOCTBIO  BBI- | METOJIBI U CPEJI- | IPUMEHSTH MaremaTude-
MOJHATh MaTeMaTuye- | CTBa TEOPETH- | TEOPETUUYECKUE | CKUMH  METO-
CKOE€ MOJICJINPOBAHME | YECKOTO M IKC- | 3HAHUSA JUIsl MO- | JaMH  pacyeTa
00OBEKTOB U TpoOILeC- | IEPUMEHTab- | JIETUPOBAHUS OCHOBHBIX Te€p-
COB IO THUIIOBBIM Me- | HOTO HCCIEA0- | XUMUYECKUX MOJIMHaMUYe-
TOAMKAM, B TOM YHCJI€ | BaHUSI XUMHUYe- | IPOLIECCOB CKHUX M KMHETH-
C  MHCIOJNb30BaHHEM | CKHX peakuui YecKuX Iapa-
CTaHJApTHBIX MAKETOB | U TEPMOJMHA- METPOB XUMHU-
MPUKIAAHBIX po- | MUYECKUX TPO- YeCKHUX MpoIiec-
rpamMm 11ECCOB COB

2. CTpykTypa U coaepkaHue TUCHHUILINHBI.

2.1 PacnipenesieHue TPyI0EMKOCTH JUCIUILIMHBI 0 BUAAM padoT.

Ob61mas Tpyn0EMKOCTh JUCIUIIMHBI cocTaBisieT 3 3au.ea. (108 uacoB), ux pacnpenencHue
1o BUIaM paboT MpeicTaBIeHO B TaOIUIIE:

Bun yuebHoit paGoTbl Bcero CemecTpbl
4acoB (dacol)
3
KonTakTHas padoTa, B TOM 4ncJje:
AyauTopHbIe 3aHATHA (BCEro): 54 54 - - -
3aHATHA TEKIIMOHHOr0 TUIIA 18 18 - - -
JlaboparopHbie 3aHATHS 36 36 - - -
3aHATUS CEMUHAPCKOro TUMNa (CEMUHAPBbI, MPAKTHYe-
CKHE 3aHATUS) ) ) ) ) )
MNnasn konTakTHasA padora:
KonTpons camoctositenbHoi padotsl (KCP) 4 4 - - -
ITpomesxyrounas arrecrauus (MKP) 0,2 0,2 - - -
CamocrosiTeibHasi paboTa, B TOM 4HcjIe:
ITpopaboTka yuebHOro (TEOpeTUYECKOro) Marepuana 32 32 - - -

4



IToaroroBka K TeKymemy KOHTPOJIIO 17,8 17,8 - - -

KonTpous:

IToaroroBka Kk 3K3aMeHy - -

OO0mas Tpy10eMKOCTh qac. 108 108 - - -
B TOM 4HcJie KOHTAKTHAsA 582 | 582 _ _ _
padora
3a4. e 3 3 - - -

2.2 CTpyKTypa IMCOHILIMHbI:
Pacnpenenenne BUIOB yueOHOI pabOTHI U MX TPYIOEMKOCTH IO pa3jeiaM JUCUUTUIAHBL
Pazmensl qucUmInHel, U3y4aeMele B 3 ceMecTpe (ouHas ¢opma)

KommuectBo yacoB
Bhea-
No HaumenoBanue pasznenon AYRMTODHas  yIHTOp-
Bcero pabota Has pa-
6ota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |OcHOBBI XUMHUYECKOH TEPMOANHAMHUKH. 20 4 - 6 10
) XHUMHYECKHE paBHOBECHS. 3aKOH JIEUCTBYIOIINX 16 ) ) 6 3
" |macc. TepmonnHaMuka pacTBOPOB.
3. |®a3oBble paBHOBECHSL. 12 2 - 4 6
4 Xumuyeckasi KuHeTHKka. KuHeTnueckuii 3aKoH JIei- 14 ) ) 6 6
CTBHUS MAcC, €ro MPUMEHEHHE.
5. KBanroBo-Mexanudeckass MOJIENIL aTOMA. 8 2 - 2 4
6. | Xumuueckas CBS3b. 12 2 - 4 6
7. Teopust 2IEKTPOTUTHYECKON AUCCOUALINH. 12 2 - 4 6
8. |[ducnepcHble CHCTEMBI. 9,8 2 - 4 3,8
Hmozo no oucyunnune: 103,8 | 18 - 36 49,8

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — nabopaTopHble 3aHsI-
tusi, CPC — camocrostensHas paboTa CTyJqeHTa

2.3 Coaep:xaHue pa3iea0B IMCUUILIAHBI:
2.3.1 3ausaTHA JEKIMOHHOI0 THIIA.

HaunmenoBanue pas- ®dopma TeKy-
Ne Copepxanue pa3aena
nena 1IETO KOHTPOJIS
1 2 3 4

1. |OcHoBBI xumuue-|[lepBorit 3akon TepmomuHamuku. Ilpunoxenue 1| T, PI'3, JIP
CKOM TEPMOJIMHA-HaYaIa TEPMOJUHAMUKHA K XUMUYECKUM U (PU3UKO-
MUKH. XUMHUYECKUM Mporeccam. TepMoaMHAMUYECKUE CU-
creMbl. OCHOBHBIC MOHATUA U onpeneneHus. Koop-
JIMHAThl U MOTEHUMAIbl TEPMOJMHAMUYECKUX CH-
crem. O600meHHas paboTa. YpaBHEHHS COCTOSTHHSI.
HyneBoil 3akoH TepMOJMHAMUKH (3aKOH TepMHUYe-
CKOro paBHOBecHsl). BHYTpeHHsIs1 SJHeprusi, SHTajb-
nusi. Marematnueckue M (uU3MUYECKMe CBOMCTBa
BHyTp@HHGﬁ OHCPIruu, SHTAJBIIUU, TCIJIOTHI U pa-
60T1hb1. 3akoH ['ecca u ero cneactBus. Pacuer Temno-




BBIX 9((PEKTOB XMMHYECKHUX PEAKIUH ITPH CTaHIaPT-
HBIX YCJOBHUSX. 3aBUCHUMOCTH TEIUIOBOrO 3(dexTa
XHMHAYECKOW peaKkuuu OT Temmeparypsl (3aKoH
Kupxrogda).

Bropoii 3akoH TepMOOUHAMHUKHA W €ro (Gopmyiu-
poBka. Tperuil 3akoH TepmoauHamuKu. [IpuHIMN
HEJOCTHKMUMOCTH a0COJIIOTHOrO Hy/s. YpaBHEHHUS
BTOPOTO Hayajla TePMOJUMHAMUKHU. DHTPONUS Kak
(GYHKINS COCTOSTHUS 1 METOIBI e BhIYncieHus. He-
paBeHcTBO Knaysuyca. Pacuer sHTponuu s pas-
JUYHBIX TponeccoB. DHeprus [mbOca, sHeprus
I'enpmronbia. YcnoBus paBHOBECHS U KPUTEPHUH ca-
MOTIPOM3BOJIBHOTO MPOTEKaHUS MPOLIECCOB B H30-
0apHO-M30TEPMUYECKUX U H30XOPHO-U30TEpPMUYE-
ckux ycinoBusax. Teopema Ilnanka. TenmoBasa teo-
pema Hepncra.

XUMHYECKHE PaBHO-|3aKOH JEeUCTBYIOMUX Macc. 3akoH Payis. OTkiioHe- JIP
BecUs. 3aKOH Jiel-|HUs OoT 3akoHOB Payiis. PaBHOBECHE KMIKOCTB-TIAp.
CTBYIOIINX Macc.|YpaBHEHHE N30T€PMbl XUMHUUECKOHN peakinuu BaHT -
TepmonnHamuka Fodda. Tepmoannammuueckas Kiaccu(pUKaIusa pac-
pacTBOPOB. TBOPOB. JlaBiieHNe HaChIILIEHHOTO Mapa KHUIKHX pac-
TBOPOB. DOYyJUINO- U KpHOCKonus. [luarpaMmsl co-
cTosiHMsI. Pa3jesieHne BEIECTB MYTeM MEPErOHKH.
A3e0TpOITHbIE CMECU M X CBOMCTBA.
®da3oBeie  paBHOBe-|[IpaBuio ¢a3 u ero BeIBOA. THITBI AHArpaMM COCTO- T
cud. saust. [loHaTus ¢daspl, KOMIOHEHTa, CTETIEHU CBO-
00161 Kitaccnukanus rereporeHHbIX cucteM. lua-
rpaMMbl COCTOSIHUSI JBYXKOMIIOHEHTHBIX CHCTEM.
Juarpammbl KUAKOCTB — Map.
Xumuyeckass kuHe-|HeoOpaTtuMble peakiuu HYJIEBOrO, MEPBOTO, BTO- JIP
Tuka. KuHeTnueckuf|poro u TpeTbero mopsakoB. CHOXKHBIE pPEaKIMH.
3aKOH nerctBust| CkopocTh peakiuu. Kunernueckue ypaBuenus. [lo-
Macc, ero MpHUMEHe-|pSJ0K U MOJEKYISIpHOCTb pPEaKIMH. 3aBUCUMOCTh
HUE. KOHCTaHTBI CKOPOCTH OT TEMIIEpaTyphl. Y paBHEHHE
Appenunyca. OrmnpeneneHrue KOHCTAHTBI CKOPOCTH,
nopsaka peakuuu. O0paTumble, napaieabHbIE, MO-
cle/IoBaTeNIbHbIE U IIEMTHbIE PEAKIIHH.
KBanToBo-mexanu- |KBaHTOBBIE uncia. AtoMHble opoutanu. [loctymnar T
yeckas monenb|de-bpoitns. Bonnosas pyukuus. [punnun [Taynu u
aToMa. 3alIOJIHEHWE AaTOMHBIX COCTOSIHMM 3JEKTpOHAMHU.
AToMHBIE 000JI0YKH U MOA000TOYKH. DIEKTPOHHAS
koH(purypamus.  OOBSICHEHHE  MEPUOTUICCKUX
CBOWCTB M CTpOEHMsI cucteMbl anemeHToB [[.1. Men-
neneesa. [ mOpuamn3anust aTOMHbBIX OpOUTAIICH.
Xumuueckas cBa3b. |Tumbl XUMHUUYECKOW CBsi3u. JlOHOpHO-aKLeNnTOpHas T
CBSI3b. MeTO/ BaJICHTHBIX CBsi3ed. MeToa MoJieKy-
JspHBIX opOutaneil. KommiiekcHble coennHeHwus.
TunuyHble KOMIUIEKCOOOpA30BaTENM W JIMTaHJbI.
CTpoeHue KOMIUIEKCHBIX COSMHEHUM.
Teopust snexrponu-PactBopsl. CuibHbIC U ClIa0bIC 3ACKTPOIUTHI. J[Hc- T

TUYECKON HUCCOIHa-
LUU.

couuanus BoJbl. BoopoaHblil moka3aress.
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8. |ducnepcHbie cu- Kiaccupukanuss AUCTIEPCHBIX CHCTEM. Y CTOWYH- T
CTEMBI. BOCTb cCTeM. MOJIEKYIIPHO-KUHETUYECKUE U AJIEK-
TpUYECKHE CBOMCTBa AucrepcHbIX cucteMm. Cenu-
MEHTalUus. ODIJIEKTPOKMHETHYECKUN  IMOTEHLHUA.
DIEKTPOOCMOC | AIIEKTpodopes.

2.3.2 3aHATHS CEMHHAPCKOI0 TUIA.
CeMuHapckue 3aHsThs y4eOHBIM TUIAHOM HE MPEIyCMOTPEHEI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

®dopma TeKy-
Ier0 KOHTPOJIS
1 3 4
1. |Onpenenenue 3KkBUBajJieHTa MeTaJlIa Ot4uer mo mabo-
paropHoul  pa-
oote
2. |OnpeneneHune KECTKOCTH BOIBI Otuer mo Jado-
patopHoil  pa-
oote
3. |HccnenoBanue ajcopOIIMu U3 BOJHOTO PacTBOpa Ha aKTUBUPOBAHHOM yTiie|OTueT mo Jiabo-
patopHoul  pa-
oote
4. |lloTeHIMOMETPHYECKOE TUTPOBAHNE CMECH CUIIBLHOM U c1aboi KucioTel  |OT4yer mo Jiabo-
patopHoui  pa-

Ne HaumeHnoBaHue 1ab0paTopHBIX paboT

oote
5. |CKOpoCTh XUMHUYECKHUX PEAKITUN Otyer mo mabo-
patopHoii  pa-
6ote
6. |Onpenenenue neKapCTBEHHBIX (HopM Otuer mo mabo-
paropHol  pa-
oote
7. |XpomaTorpaduueckoe pazieieHre CMECH HOHOB C TOMOIIbIO HOHOOOMeH-|OTdeT 1o j1ado-
HBIX CMOJ patopHoii  pa-
6ote
8. |M3ydeHue Koaryisiuu THAPO30Js TUIPOKCHU A JKele3a Otuer mo nabo-
patopHol  pa-
oote

3amuTa nadoparopHoi padotsl (JIP), Beimonnenue kypcosoro mpoekta (KII), kypcoBoit
paboter (KP), pacuerno-rpadudeckoro 3ananus (PI'3), nanncanue pedepara (P), acce (3), koin-
noksuyM (K), rectuposanue (T).

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX Pa0doT (IIPOEKTOB)

Kypcosblie paboTb! (ITPOEKThI) YUEOHBIM MJIAHOM HE MPESYCMOTPEHBI

2.4 Ilepeyenp y4eOHO-METOANYECKOT0 O00ecneYeHHs I CAMOCTOATEIbHOM padoThI
00y4yarouuXCcst Mo JUCHUIIMHE (MOYJII0)



No Bug CPC

[Tepeuensb yaeOHO-METOIUIECKOTO 00ECIICUCHHSI TUCITUTUTHHBI
110 BBITIOJTHEHUIO CAMOCTOSITENIbHOI paObOTHI

1 2

3

1 IloaroroBka K BEINOJI-
HEHMIO U 3a1ure 1abo-
paTOpHBIX paboT

1. MeTtoandeckue peKOMEHIAUNH 110 TOATOTOBKE OTYETA IO Jia-
O6opatopHoii paboTe, yTBepKIeHHBIe Kadeapoil hu3nueckoi Xu-
muu, Tpotokoa Ne 17 ot 11.05.2017r

2 | IloarotoBka K TeKy-
IeMy KOHTPOJTIO

1. Epemun, B. B. OcHoBbI 00111€#i 1 pU3HUECKOi XUMUH : yaeOHOe
nocobue A cryaeHToB By30B / B. B. Epemun, A. . Bopes-
ckuil. - Jlonronpynueni : Muremekr, 2012. — 847 c¢. — ISBN
9785915590921.

2. I'munxka, H. JI. O6mas xumus [DneKTpoHHBIN pecypc] : B 2-X T.
. y4eOHHK a1 akageMudeckoro OakamaBpuara . T. 1 / H. JL
I'munka ; mox pen. B. A. Ilonkosa, A. B. badkosa. — 20-e u3n.,
nepepad. u gor. — Mocksa : FOpaiit, 2018. — 353 ¢. — Pexum no-
cTyma https://biblio-online.ru/book/736D05S3E-E77C-4726-
8CC5-F8E756E674A5

3. I'munka, H. JI. O6mas xumus [DneKTpoHHbIH pecypc] : B 2-X T.
. Y4eOHHK I akajeMudeckoro OakamaBpuara . T. 2 / H. JL
I'muuka ; mox pen. B. A. Ilonkosa, A. B. babkoBa. — 20-e u3n.,
niepepad. u jgom. — Mockasa : FOpaiit, 2018. — 379 c. — Pexum no-
cTyma https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCAT7F607FCC9

4. Axmeros, H. C. O061mas 1 Heopranudeckast XuMusi [ DIeKTpoH-
Helid pecype] : yueonuk / H. C. AxmeToB. — 8-¢ u3., crep. —
Cankr-IletepOypr : Jlawp, 2014. — 752 c. Pexxum npocrtyma
https://e.lanbook.com/book/50684#book name

3 | Ioaroroska k mpome-
XKYTOYHOM  aTTecTta-
uuu (3a4er)

1. Epemun, B. B. OcHOBBI 00111€# 1 (pU3HUECKOM XUMUH : yaeOHOe
nocobue s cryaeHToB By3oB / B. B. Epemun, A. f. bopies-
ckuil. — Jlonronpyausiii : Mutemnekt, 2012. — 847 c. — ISBN
9785915590921.

2. I'nunka, H. JI. O6mas xumust [DneKTpoHHBIH pecypc] : B 2-X T.
: yueOHUK Ay akajeMuyeckoro OakamaBpuata . T. 1 / H. JL
I'muuka ; mox pen. B. A. IlonkoBa, A. B. babkoBa. — 20-e u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 353 c. — Pexum no-
cTymna https://biblio-online.ru/book/736D05S3E-E77C-4726-
8CC5-F8ET756E674A5

3. I'munka, H. JI. O6mas xumus [DneKTpoHHbIH pecypc] : B 2-X T.
: yueOHUK A1 akanemudeckoro OakamaBpuara . T. 2 / H. JL
I'muuka ; mox pen. B. A. IlonkoBa, A. B. babkoBa. — 20-e u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 379 c. — Pexum no-
cryna https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCATF607FCC9

4. Axmetos, H. C. O0was u Heoprannyeckasi XuMus [ DJIEKTPOH-
Hblii pecypc] : yueOHuk / H. C. AxmeroB. - 8- u3a., crep. —
Cankr-Ilerepoypr : Jlawp, 2014. — 752 c. Pexum pocryna
https://e.lanbook.com/book/50684#book name

VyeOHo-MeToAnYEeCKE

MaTepuaibl Ul CaMOCTOSITEIbHON paboThl OOydYarOLIMXCS M3

YUCJia UHBAIUIOB U JIUI C OTPAHUYCHHBIMH BO3MOXXHOCTAMH 3710poBbs (OB3) nmpegocraBnstoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYCHUSIM UX 37J0POBbS U BOCIIPUSITHUS HH(DOPMALIUHU:
Jnst muir ¢ HapyIIeHUsIMU 3PCHUS:
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— B 1eyaTHoM opMe yBeIMUeHHBIM MPU(TOM,

— B (popMe dIIEKTPOHHOTO TOKYMEHTA,

— B popme ayauodaiina,

Jnist I ¢ HapyIIeHUsAIMH CITyXa:

— B miedaTtHoi popme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jlnist L ¢ HapyIIeHUsIMH OTIOPHO-ABUTATENILHOTO aniapara:
— B miedaTHou (opme,

— B (hopMe DIIEKTPOHHOTO TOKYMEHTA,

— B ¢opMe ayauodaiia.

3. O6pa3oBaTeibHbIE TEXHOJIOTHH.

st dopMupoBanus npodecCHOHaATbHBIX KOMIETSHIINI B MIPOLIECCE OCBOCHUS Kypca HC-
MOJIB3YETCSl TEXHOJIOTHS TPO(ECCHOHATLHO-PA3BUBAIOIIETO O0YyUSHHS, MIPEeIyCMaTpHUBatoIasi He
TOJILKO Mepeavy TEOPETUIECKOTr0 MaTepuana, HO M CTUMYJIHPOBaHHE TO3HABATEIbHBIX 1eHCTBUI
cryznenToB. [Ipu npoBeneHNH JEKIIMOHHBIX 3aHATHIA UCTIONB3YIOTCS MYJIbTUMETUITHBIE TIPE3eHTa-
uu. B pamkax 1abopaTOPHBIX 3aHATHI TPUMEHSIOTCS METOJIbI IPOEKTHOTO OOYYEeHHS U HCCe-
JI0BaTeIIbCKAE METOBI. B mporiecce caMoCTOsATETbHON IEITENFHOCTH CTYACHTHI HaXOST W aHa-
JU3UPYIOT TIEPEOBYI0 HAYYHO-TEXHUYECKYIO MH(DOPMAIHIO, UCIIONb3YysS WMEIOIYIOCs JTUTepa-
Typy ¥ HH()OPMAITMOHHBIE TEXHOJIOTHH.

Cemectp Bup 3ansatuii Hcnionp3yembie HHTEpakTUBHBIE 00pa3o- | KomuuecTBo
(JI, ITP, JIP) BaTeJIbHbIE TEXHOJIOTUU 4acoB
1 Mov}:[eJIHpOBaHHe MPOOJIEMHBIX CUTYa- 18
1UH, JIEKIMS-BU3YyaTU3aIusl.
113 Y4yeOHBIM MJIaHOM HE MPEeyCMOTPEHbI —
3 Brimonraenune nabopaTopHbIX paboT B Ma-
JBIX Tpynmax; o0pabOTKa pe3ysbTaToB
JIP JKCIIEPUMEHTa W IPEACTABICHUE IIOJY- 36
YEHHBIX JIAHHBIX B BUJE TPaQUKOB U TaO-
JIUIL.
Uroro: 54

I[J'If[ JiIi ¢ OrpaHUYC€HHBIMU BO3MOXKHOCTAMU 3O0POBBA NPCAYCMOTPEHA OpTraHU3alusa
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BAHUEM 3J'I€KTp0HH0171 IIOYTHI.

4. OueHo4YHbIe CpeACcTBa IJIsl TeKYLIero KOHTPOJIsl yCleBaeMOCTH M POMEeKYTOYHOM
aTTecTallMU.

4.1 ®oHA OLIEHOYHBIX CPEACTB /s NPOBeleHNs TeKylero KOHTPOJIs.

Texymmii KOHTPOJIb MPOBOJAUTCS B (hopMe YCTHOTO OIpoca 1o pasjenaM y4eOHOH Mmpo-
IPaMMBbl, BBITIOJTHEHHSI TECTOB, 3AIIUTHI Ja00OPATOPHBIX padOT U BHYTPHUCEMECTPOBOM aTTeCTALIUU.

TecroBble 3aJaHHUsI COCTOUT U3 pAJia TEOPETHYECKUX BOMPOCOB MO TEMAaTHUYECKUM pa3jie-
nam paboyeil mporpaMMbl y4eOHOMN AUCITUTUIMHBI.

Cucrema OLIEHOK BBIIOJHEHUS] KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJINYHO» — KOJIMUECTBO NMPaBUIbHBIX OTBETOB OT 85% 10 100%;

— «XOpOLIOY» — KOJMYECTBO MPaBUIIbHBIX 0TBETOB OT 70% 10 84%);

— «Y/I0BJIETBOPUTEJIBHO» — KOJIMYECTBO MPABUIIbHBIX OTBETOB OT 55% 110 69%.

4.2 IIpumepsl TECTOB AJ151 TEKYLLET0 KOHTPOJIA
Tect mo Tteme "OCHOBHBIC NMOHATHS M 3aKOHBI TepMoanHamuku. IlepBoe Hauyaso
TepMoaMHAMUKHU. Tepmoxumusn'':
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1. Kakne BenmnanHbI 007a1a10T CBOMCTBAMHU (DYHKIINN COCTOSTHUS?

a)4, 0, U, H, 0) 0, U; B) A, U, H; r) U, H.
2. Pabora, coBepiiaeMasi CUCTEMOM, paBHa:

a) A = pBHe]_LIV;I/ICT 5 B) A = pCI/[CTVCI/ICT;

6) 5A = pBHemé‘I/cncr ’ r) A = I/CHCTAI?BHem *

3. YkaxxuTe NpaBUIbHYIO (POPMYIMPOBKY HYJIEBOIO Hayajla TePMOAMHAMUKU:

a) ecnu Kakaast u3 cucteM A u B HaxoauTcs B TeTIOBOM paBHOBecuu ¢ cuctemoit C, To cu-

creMbl A 1 B He Bcera HaXosATCs B TEIJIOBOM PaBHOBECHU JIPYT C APYTOM.

0) ecnu Kakas U3 cucteM A u B HaxoauTcs B TEIJIOBOM paBHOBecuH ¢ cuctemon C, To cu-

cremMbl A B Haxo4dATCA B TCIINIOBOM paBHOBCECUU HPYT C APYI'OM;

B) €CJM Kaxkaas u3 cucteM A u B HaxoIuTces B TEIIIOBOM KOHTAKTe ¢ cucTeMoit C, TO CHCTEMBI

A u B He 00s3aTeIbHO HaxXoIdaTCs B TCIINIOBOM paBHOBECUU JIPYT C APYTOM;

l") €CJIM KaXXJas U3 CUCTEM AuB HaXOJHUTCS B TEIIJIOBOM KOHTAKTE C CHCTEMOM C, TO CUCTCMbI

A u B HaxogsTCs B TENJIOBOM PaBHOBECUU APYT C IPYTOM;

4. Yxaxxure HIpaBHUJILHOC YpPaBHCHUC JJIA pacyeTa TCIIJIOBOI'O 3(1)(1)eKTa XUMHUECKOH peaKkmuu:
CsHsOH) + 7020 & 6CO2r) + 3H20¢)

a) AH® = AH }(CH;OH)—6AH }(CO,)—3AH(H,0)> B) AH' = AH{(CO,)+AHj(H,0)+ AH}(C,H,OH)

0) AH® =6AHY(CO,)+3AH(H,0)~ AHY(C;H,OH);  T) AH® =6AH"(CO,)+3AH" (H,0) + AHY(C,H,OH)

5. Ha pucyHke npuBe/ieHa 3aBUCUMOCTh TEIIOBOTO 3(- AH, kJlx/mors
(dekTa HEeKOTOPOH XMMHUYECKOM peakluu OT TeMIepa-
Typbl. YKaKUTE NPaBUIbHBIA 3HAK U3MEHEHUS TEIIJIOEM- 100 -
KOCTH B IIpoliecce MPOTEKAaHUs TaHHON peakiiu .
-100
l l l

250 300 35 TK
a) AC, > 0; 6) AC, <0; B) AC) = 0;

9

T') IpH yBeIuueHuu TemnepaTypsl BHayane AC, > 0, 3atem AC, < 0.

Tect nmo Teme "TepmoanHaMuka pa3daBaeHHBIX PacTBOpPOB."

1. UneansHBIM CYUTAETCS PACTBOP, B KOTOPOM:
a) CUJIbI MPUTSDKEHUS MEXK/y YaCTHI[AMH PaBHBI CUJIAM OTTAJIKUBAHUS;
0) oOpa3yercst MaJIOUCCOLIMUPYIOIIEE BEIIECTBO;
B) BCE KOMIIOHEHTHI — C1a0ble 3JIEKTPOIUTHI;
') BCe KOMIIOHEHTHI HE B3aUMO/ICHCTBYIOT JPYT C APYTOM.

2. JlaBneHue napa pacTBOPUTENs HAJl PACTBOPOM HEJIETYUYEro BEeLIeCTBa:
a) BCerja BblllIe, YeM HaJl YUCTHIM PACTBOPUTENIEM;
0) Bcerza HUXe, YeM HaJl YUCThIM PacTBOPUTEIIEM;
B) TAKOE XK€, KaK U HAJl YUCTBIM PACTBOPUTEIIEM;
I') 3aBUCHUT OT MPUPObI PACTBOPUTEIIS.
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3. KonnuraruBHele CBOWCTBAa pacTBOPOB:
a) 3aBUCAT OT MPUPOIBI YACTHUI] PACTBOPEHHOTO BEIIECTBA;
0) He 3aBUCAT OT MPUPOJIbI YACTHI] PACTBOPEHHOTO BEIIIECTBA;
B) HE 3aBUCAT OT KOHLEHTPALUY;
T') HE 3aBUCAT OT BIAYKHOCTH BO3/yXa.
Bribepure HEBepHOE YTBEPIKIACHUE.

4. 3akoHn Payns cpaBeyiMB TOJIBKO IS
a) UJealbHBIX pa30aBICHHBIX PACTBOPOB;
0) uneanbHbIX KOHIICHTPUPOBAHHBIX PACTBOPOB;
B) UJICaNIbHBIX U PEANbHBIX pa30aBICHHBIX PACTBOPOB;
T') KOHIICHTPUPOBAaHHBIX PACTBOPOB CHIIBHBIX AIIEKTPOJIUTOB.

5. OcMOTHYECKOE TaBJICHHE PACTBOPOB JICKTPOIMTOB PACCUUTHIBACTCS TI0 (POpMYyIIe:
a) T = icRT, T1e i — n30TOHnYeCKUi K03hpuLuenr;
0) m = cRT,
B) T = a cRT, TA€ 0L — CTENEHb JUCCOIHAITUH;
r) © = KcRT, Tie K; — KOHCTaHTa JUCCOIHAIIHIH.

4.3 ®oH OLIEHOYHBIX CpeacCTB 1Jisl IPOBEACHUA HpOMe)KyTO‘lHOﬁ aTrecranuu.

dopma KOHTPOJIS TSI TPOBEICHUS TIPOMEKYTOYHOMN aTTECTAINH 110 TUCIMIIHHE — 3a4eT.

CryneHThl 00513aHbI cIaTh 3a4€T B COOTBETCTBUU C PACIMCAHUEM U Y4eOHBIM IIaHOM. 3a-
9eT sIBIIsIETCs (POPMON KOHTPOJISL YCBOCHUS CTYJICHTOM y4eOHOM IMPOTrpaMMBI TI0 TUCIIUILIIHHE, BbI-
MOJIHEHUS Ta00paTOPHBIX U KOHTPOJIBHBIX paboT. 3a4eT Mo MpoCIylIaHHOMY KYPCy MOXKET OBITh
BBICTaBJICH HA OCHOBAHWH OIIEHKH JICATEIIEHOCTH CTY/IEHTa B CEMECTPE, a UMEHHO - TI0 TTocelae-
MOCTH JISKIIMI, pe3yabTaTaM BBIMOTHEHHSI KOHTPOJIBHBIX U Ta00PaTOPHBIX paboT. 3ammTa 1abo-
PaTOPHBIX PabOT OCYIIECTBIISIETCS B TEUCHNE CEMECTPa MOCIIe BBITIOIHEHUS YKCIIEPUMEHTATHHOM
4acTH pabOTHl Ha OCHOBAaHUU MPOBEPKH MUCHBMEHHOT'O OTYETa U YCTHOTO W/WIM MUCHhMEHHOTO
orpoca o0y4Jaromuxcs no Teme 1adboparopHoit padotsl. [Ipu 3ToM nomyckaercs Ha 04HOU hopme
o0ydeHus mporyck He 6omee 20% 3aHATHH, ¢ 00s3aTeIbHON 0TPaOOTKOM MPONYIIEHHBIX J1abopa-
TOpHBIX paboT. CTyaeHThl, Y KOTOPBIX KOJUYECTBO MPOMYCKOB MPEBHIINIAET YCTAHOBIECHHYIO
HOpPMY, HE BBHITIOJTHUBIIIHNE BCE BUIBI pa0OT M HEYNOBIETBOPUTEIHHO Pa0OTABIIINE B TEUCHUE Ce-
MecTpa, MPOXOIAT cobeceToBaHNe C MPEToaaBaTeIeM, KOTOPBIA OTpAIINBaeT CTyeHTa Ha TPe/-
MET BBISIBJICHUS 3HAHHSI OCHOBHBIX IMOJOXEHUH TUCIUIUIMHEL. [ moxydeHus 3adera o0ydaro-
MIAICS TOJDKEH aTh YIOBIECTBOPUTEIHHBIE OTBETHI HAa BCE BOIPOCHI.

Kpurepun onenku:

- OLIEHKA «324YTEeHO0»: CTY/JIECHT BJIaJIe€T TEOPETUYECKUMHU 3HAHUSIMU T10 JaHHOMY pa3zeiy,
3HAeT OCHOBHBIE CBOMCTBA, 00JIACTH MPUMEHEHHSI, METOIbl UCCIIEI0BaHUS HOHOOOMEHHBIX MaTe-
pHaNoB, N0MYCKAET HE3HAYUTENBHbIE OMIMOKH; CTYyJI€HT YMEET MPAaBUIBHO OOBACHATH HKCIEPH-
MEHTAJIBHBIE JAaHHBIE C IPUMEHEHUEM TEOPETUUYECKUX NTPEACTABICHU.

- OLICHKA «He 3aYTEHO»: MAaTEPUAJl HE YCBOECH WIH YCBOEH YaCTUYHO, CTYACHT 3aTPYAHs-
€TCs B OMMCAHUU OCHOBHBIX CBOIICTB HOHOOOMEHHBIX MaTEpHAIOB, HE MOKET IPUBECTH KOHKPET-
HbI€ PUMEPHI MaTEPUAIOB, COOTBETCTBYIOIIMX 3aJJaHHOMY HAOOPY CBOMCTB, 3aTPYAHSETCS NpHU-
BECTH MTPUMEPHI METO/IOB UCCIIE0BAHUSI OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MaTEpHAIIOB.

BOl'lpOCbI AJIS1 MOATOTOBKH K 3a4€Ty N0 JUCHUILIMHE:

1. Mecto XuMHUM CpeIu €CTECTBEHHBIX HayK. CBsi3b XUMUH, (PU3UKH, OUOJIOTUN U MEANULIUHBI.
OcHoBbl TepMmoauHamuku. Kiaccupukanuu TepMOAMHAMHYECKUX cucTeM. I[lapamerpsl,
YPaBHEHMSI COCTOSIHUSA, 3Heprus. Teriora u paboTa.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

27.
28.

29.

30.
31.

32.
33.

34.

[lepBslii 3aKOH TEPMOAUHAMUKHN. BHYTpEeHHsIs1 SOHEprys. DOHTAbIMSL.

CranmapTHble COCTOSIHUS BEIIECTB U CTAaHAAPTHBIE TETUIOTHl XUMUYECKUX peakimii. Tepmo-
xumus. Kanopuueckast HeHHOCTh MUIIEBBIX TPOTYKTOB.

TermoeMKkocTh. 3aBUCUMOCTH TEIUIOBOTO 3¢ ¢eKTa peakuuud OT TeMIepaTyphl. 3aKkoH
Kupxroda.

Bropoii 3akoH TepmoguHamMuki. OOpaTHMBle U HeoOpaTuMbIe mporecchl. JHTponus. Cro-
coOBblI pacyera SHTPOIUH.

Tennosas Teopema Hepucra. Tpernii 3akon TepmoanHamuku. [Toctynar [Inanka. A6comroT-
Has DHTPONHUSL.

CobOomnas sHeprus [ md66ca. CBoboaHas sHeprus ['enbMmroibina. Kpurepuu HanpaBiIeHHOCTH
IIPOLIECCOB M PAaBHOBECHSI B TEPMOJIMHAMUYECKUX CUCTEMAX.

[TapumnanbHble MOJIBHBIE BEIMYUHBL. XUMUYECKUHN MTOTeHIHAN. DYTrUTUBHOCTD.

PactBopbl. CiocoObI BEIpaXKEHUS COCTaBa PacTBOpPA. AKTUBHOCTb.

Konnurarusaeie cBoiicTBa pacTBopoB. 3akoH Paymnsa. Kpuockonust. D0ymrockomnus.
Konnuratusnsle cBoiicTBa pactBopoB. 3akoH Baut-I'opda. Ocmoc. quanus.

I'ereporennsie cuctemsl. [Ipasuio a3 ['mdOca.

TepMoiMHaMKKa OJJHOKOMIIOHEHTHBIX CHCTeM. PaBHOBecHs KUJIKOCTb — Iap, KUJKOCTh —
TBepaas (asa, TBepaas dasza — map.

TepMmoMHaMKKa IByXKOMIIOHEHTHBIX cUCTeM. JlnarpaMMebl J1aBjieHHE Tlapa — COCTaB, TEMIIe-
paTypa — coctaB. A3€0TpOIIbI.

KoHcTanTa XMMHUYECKOTO paBHOBECHs. TepMOIMHAMUYECKUI 3aKOH ACHCTBYIOLIMX Macc.
N3orepma Bant-I'odda.

DOueprust ['m60ca n HaNIPaBIEHHOCTh XUMUYECKUX PEaKIIUM.

YpaBHeHHs H300apbl M H30XOPBI XUMUYecKo# pekakiuu. [Ipuanumn Jle-Ilarense.

Teopus cunbHBIX 31eKTpoauToB [ledast-Xrokkensa. BeicanuBanue.

Kunetnveckuii 3ak0H JEHCTBYIONUX Macc. 3aBUCHMOCTh KOHCTAHTBI CKOPOCTH OT TeMIiepa-
Typbl. YpaBHEHHE AppeHnyca.

HeobOpartumpie peakiuy HyJI€BOTO U IEPBOTO MOPSIKOB. Bpems momynpeBpanienus. Pamgwmo-
YIJIEPOAHBIN METO/ ONPEIEIEHNS BO3pacTa.

HeoOpatumble peakiiu BTOPOro U TPEThEro MopsikoB. Bpems nomynpespaienus. Metos
OTpeeeHUs OPAIKA PEAKIINH.

Crnoxnble peakiuu. OOpaTuMeble, napajjielibHble, TOCIe0BaTeIbHbIE U IIEMHbIE PEaKIINH.
OCHOBHBIE XapaKTEPUCTUKU aTOMa: OpOUTATBHBIN pafuyc, MOTEHIIHA MOHU3AIIUHU, CPOJICTBO
K 3JIEKTPOHY. DIEKTPOOTPHULIATENHHOCTb.

KBanToBO-Mexanndeckas mojienb atoMa. [loctymar [le-bpoiins. BonmHoBas dyHkius. Ypas-
Henue llpenunrepa.

KBanToBbie uncna. Aromubsle opoutanu. [Ipunnun 3anpera [laynu. [IpaBuna Xynna u Kneu-
KOBCKOTO.

CtpyKTypa NepuOU4YECKON CUCTEMBI U €€ CBS3b C JEKTPOHHON CTPYKTYpOM aTOMOB.
Xumunyeckas cBs3b. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOU CBSI3U: JIIMHA, SHEPTHS, KpaT-
HOCTb.

Tunel XUMHUECKOW CBSI3U: KOBAJICHTHAs!, MOHHAsI, MeTajuinueckasi. CBoMCTBa BELIECTB C pa3-
JUYHBIM THUIIOM CBSI3H.

MeTton BaneHTHBIX cBa3eil. MeTon MonekynsapHeix opourtaneit (MO JIKAO).

I'mGpuan3anys aTOMHBIX OpOuTaNieil ¥ MPOCTPAHCTBEHHOE PACIIOJIOKEHHE aTOMOB B MOJIE-
KyJie.

MexmornexynspHoe B3aumogeiicraue. Cunel Ban-nep-Baanbsca. Bonoponnas cssb
JloHopHO-akenTopHast cBsi3b. KomruiekcHble coeiuHeHHsl. TUUYHbIE KOMILIIEKCO00pa3oBa-
TEJU U JINTAH/IBI.

CrpoeHue KOMIUIEKCHBIX COCMHEHUN C TOUKH 3PEHUSI TEOPUHM BAJICHTHBIX CBS3€H U TEOPUMU
KPUCTAJIIIMYECKOIO MOJIS.
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35. CrpoeHHne KOMIUIEKCHBIX COEIMHEHMH C TOUKH 3pEHMS TEOPHH MOJIEKYJSPHBIX opOuTasieit.
Kommekcunie COCIUHCHUA B XUMHHU U OMOXHMUH.

36. PactBOpeHue — Kak (pU3MKO-XUMUUECKUH Iporecc. Teopus MeKTPOIUTUIECKON Juccolua-
1un. CuiibHBIC U cra0ble 3IeKTPOINTHI.

37. KucnoTsl 1 ocHOBaHUs B XUMHUU. [IpOTOHHAS M 371€KTPOHHAsS TEOPUH.

38. Huccoumanusa Boasl. Bomopoansiii mokasarens. [ mapoaus3 conen.

39. Hucnepcubie cucteMsbl. Knaccudukamnus. Y cTORYUBOCTS.

40. MonekynspHO-KHHETUYECKHUE U JIEKTPUUECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM.

O1eHOYHBIE CpeICTBA Ui HHBAIHIOB M JIUI] C OTPAaHUIEHHBIMU BO3MOKHOCTSIMH 3710PO-
BbsI BRIOUPAIOTCS C YUETOM UX WHAUBUIYAIbHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— IIpH1 HEOOXOJMMOCTH HHBAJIMJIAM U JILIaM C OTPAaHUICHHBIMUA BO3MOKHOCTSIMH 3[JOPOBBS
MPEIOCTABIISETCS TOTIOJIHUTEIILHOE BPEMs JIJIs IIOATOTOBKU OTBETA Ha K3aMCHE;

— IIPH IPOBEIECHUH MPOIEIYPHl OIICHUBAHUS PE3YIbTATOB 0OYUYEHHS WHBAINAIOB H JIHII C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS IPEAYCMAaTPUBACTCS MCIOJIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOMMBIX UM B CBSI3M C UX WHINBUAYAIbHBIMUA 0COOSHHOCTIMH;

— TIpU HEOOXOUMOCTH JJIsi 00YUAIOIIUXCSI C OTPAaHUYCHHBIME BO3MOXKHOCTSMU 37I0POBbSI
Y MHBAJIHJIOB TIPOIeypa OICHUBAHUS PE3yJIbTaTOB OOyUYEHHsS IO JUCIUIUIMHE MOXET IPOBO-
JIUTHCS B HECKOJIBKO 3TAIIOB.

[Tporemypa olleHUBaHHS PE3yIbTATOB 00yUSHSI HHBAJIHJIOB U JIUIl C OTPAHUICHHBIMHA BO3-
MO>KHOCTSIMH 3JTOPOBbS 110 TUCIHAIUTHHE (MOIYJIIO) IIPeyCMaTPUBAET MPeIocTaBIeHne nHpopMa-
uu B (popMax, aTanTHPOBAHHBIX K OTPAaHUYEHUSIM X 3I0POBBS U BOCIIPHUATHS MH(POPMAIIHH:

J1J1s1 JTUIT C HApYIICHUSIMH 3PCHHSL:

— B IIeYaTHOM (popMe yBeTMUEHHBIM MPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JJist Tr11 ¢ HapyIIeHUsIMH CITyXa:

— B miedaTHou opwme,

— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

J1Jis TMTT ¢ HApYIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B IeyaTHO# dopme,

— B (hopMe DIIEKTPOHHOTO TOKYMEHTA.

S. IlepedyeHb OCHOBHOM U JONOJTHUTEJIBHOM YU4eOHOI IUTepaTypbl, HeO0X0AMMOM A5
OCBOCHUS TMCHMIIMHBI (MOAYJIs1).

5.1 OcHoBHas1 TUTEpaTypa:

1. Epemun, B. B. OcHOBBI 00111€# 1 (hr3nyecKoi XMMUY : yaeOHOe TocoOue ISl CTYJeHTOB
By30B / B. B. Epemun, A. fI. bopmesckuii. - lonronpynssiii : Uarennekt, 2012. — 847 ¢. — ISBN
9785915590921.

2. I'nmunka, H. JI. O6mas xumus [DneKTpOHHBIN pecypc] : B 2-X T. : yUeOHHK IS aKkaje-
mudeckoro OakanaBpuara . T. 1 / H. JI. 'nmunka ; mox pen. B. A. Ilonkosa, A. B. babkosa. — 20-¢
u3., nepepad. u gon. — Mocksa : FOpaiit, 2018. — 353 c. — Pexxum gocrtyna https://biblio-
online.ru/book/736D05S3E-E77C-4726-8CCS5-F8E756E674AS5

3. 'nunka, H. JI. O6was xumus [DaeKTpoHHBINA pecype] : B 2-X T. : yueOHUK Ul aKajae-
mudeckoro 6akanaspuara . T. 2 / H. JI. Inunka ; nmox pexn. B. A. ITonkosa, A. B. ba6kosa. — 20-¢
u3l., nepepad. u gon. — Mocksa : IOpaiit, 2018. — 379 c. — Pexxum gocrtyna https://biblio-
online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

4. Axmeros, H. C. O0uiast u Heopranudeckas XMMus [ DIeKTpOHHBIN pecypc] : yueOHuK /
H. C. AxwmetoB. - 8-e u3n., crep. — Caunkr-IlerepOypr : Jlanp, 2014. — 752 c. Pexum pocryna
https://e.lanbook.com/book/50684#book name
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5.2 JlonoJiHMTE/ILHAS JINTEPATYpPA:

1. Bynanos, B. B. Xumudeckas TepmoanHaMuka [ DIEeKTPOHHBIN pecypc] : yueb. mocodue
/ B. B. Bynanos, A. 1. MakcumoB. - 3-e u3a., crep. — Cankr-IletepOypr : Jlans, 2017. — 320 c. —
https://e.lanbook.com/book/89932

2. Tenpdman, M. . Komnonaaas xumus [ DnekTpoHHBIN pecypc] : yaeonuk / M.U. I'enbg-
man, O.B. KopaneBuu, B.Il. FOctparos. — CII6. : Jlans, 2017. — 336 ¢ — Pexxum poctyma
https://e.lanbook.com/book/91307

JJist OCBOGHUS AUCHIUIUIMHBI MHBATMIAMH | JIMIIAMH C OTPaHHYSHHBIMH BO3MOKHOCTSIMHA
3I0pOBbS MMEIOTCS HM3JaHHs B DJIIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMONMOTEUHBIX CHCTEMax
«/lanvy u «FOpaiimy.

5.3. llepuoguveckne U3TaHUA:

1. Bectauk MI'Y.Cepust: Xumusi.

2. Xumus u xu3Hb X XI Bek.

3. Bectauk CIIOI'Y.Cepust: Xumusi.

4. N3Bectust BY30B.Cepusi: Xumusi 1 XUMHUUYECKasi TEXHOJIOTHUS.
5. Teoperuueckas U 3KCIIepUMEHTAIbHAS] XUMUA.

6. Xumus.Pedepatusnsiii xxypHan. BUHUTU.

7. KomouiHbli )KypHal.

6. Ilepeuens pecypcoB HMHGPOPMALHOHHO-TeJIeKOMMYHUKAIMOHHOH ceTn «UHTep-

HeT», He0OXOAMMBIX JIJISl OCBOCHUS THCHMILVIMHBI (MOLYJIs).

1. http://elibrary.ru/ Haydnas snexkTpoHHas OHOIMOTEKA

2. http://www.ecolife.ru XKypnan "DKkoyiorust 1 >Ku3Hb"

3. http://www.chemnet.ru Xumudeckas nHGOpMAaIIMOHHAS CETh

4. http://www.vntic.org.ru/ Beepoccuiickuil Hay4HO-TEXHUYECKHI HH(POPMALIMOHHBIH

nentp (BHTHLI)
5. http://www.gpntb.ru/ I'ocygapcTBeHHas myOnuyHas HayqYHO-TEXHUUYECKas OMOImoTeka
(I'TIHTB)

. http://window.edu.ru/ EnuHoe okHO 10cTyna K HH()OPMAIIMOHHBIM pecypcam
7. https://kubsu.ru/node/1145 DnekTpoHHbIE pecypchbl OudnuoTexu Kyol'y

[*)

7. MeTonnyeckne yka3aHusi AJsi 00y4alIMXcsli M0 OCBOGHHMI0 TUCHUILIUHBI (MO-
AyJast).

YcnemHoe OCBOGHHE UCHUIUIMHBI TPEANOoiaraeT akTUBHOE, TBOPYECKOE Yy4yacTHe
CTyJIEHTa MyTeM IJIAHOMEPHOM, MOBCEAHEBHOM paOOThl. J{Ji1 OCBOEHHUS AMCIHUILUIMHBL "XuMus"
MIPH CaMOCTOSTENbHON PabOThI CTYACHT JOJKEH UMETh!

1. KoHcnekt nekiuid B 6yMa)kHOM WJIM AJIEKTPOHHOM BHJIE.

2. VY4yebHuk (yuebHOe mocobue) B COOTBETCTBUU CO CIIMCKOM JIUTEPATYPHI.

3. Terpanp ans nabopaTopHbIX padoT.

PaboTa ¢ KOHCIIEKTOM JIeKIHIi

[IpocmoTpuTEe KOHCHEKT Cpa3y MOCie 3aHATUH, OTMETbTE MaTepHall KOHCHEKTAa JIEKLIHM,
KOTOPBI  BBI3BIBACT 3aTPyAHEHHMS JUisi nNoOHUMaHus. [lombiTaliTech HaWTH OTBETHl HA
3aTPYIAHUTENbHBIE BONPOCHI, UCMOJb3Ysl PEKOMEHYEMYIO JIuTepaTypy. Eciiu caMOCTOSTENIbHO HE
yajaock pa3zodpaThCs B MaTepuase, CHOpMYIHPYHTE BOIPOCHI U OOpPATUTECHh 3a MOMOIIBIO K
NPENoAaBaTeN0 Ha KOHCYIbTAMM WK Onvokaiiimied jnekuuu. PeryiaspHO OoTBoAMTE BpeMs s
MOBTOPCHUSI TPOWJACHHOTO MaTcpualia, MPOBEPsst CBOM 3HAHUS, YMCHHUS W HABBIKH 10
KOHTPOJIbHBIM BOITPOCAM.
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BoinosiHenue 1a00paTopHbIX padoT

JlaGopaTopHbie pabOTHI BBITOIHSIIOTCS 00YYaOMMMUCS B MaJIbIX Tpymmax (00bprdHo 2-3
yenoBeka). B Hauane Kypca NpOBOAMTCS MHCTPYKTaXX IO TEXHHKE O€30MacHOCTH paboThl B
XUMHYECKOH JTa0OpaTOpHUH W COCTaBIseTcs TpadUK BBITOJHEHHS J1a00OPATOPHBIX padoT.
Brinonnenue nabopaTopHoi paboThI BKIIOUAET B ce0sl CIeIYyIOLIe ITalbl:

1) mOATOTOBUTEIBHBIH 3Tall (CaMOCTOsATEIbHAs padoTa CTYICHTOB);

2) mostyyeHHe JOIyCKa K BBHIIOJIHEHUIO SKCIIEPUMEHTAIBLHOM YacTH 1a00paTopHOii paboTh
(koHTaKTHas paboTa ¢ MpenoaaBaTesieM KakI01M MaJjlol TPYIIIHI);

3) BBLINOJHEHUE SKCIEPUMEHTAJIBHOM YacTu JIabopaTopHOW paboOThl MOA KOHTPOJIEM
HpenojaBaTes;

4) aHanM3 MOJYYEHHBIX PE3yJIbTAaTOB, (POPMYTUPOBKA BBIBOJA U TMOATOTOBKA K 3aIUTE
1a00paTopHOil paboTHI (MOXKET BBIIOJHATHCS KaK CaMOCTOSATENIbHAS paboTa CTyIeHTa JoMa, W
[I0JI KOHTPOJIEM MpenojaBarTesis B TeUeHHE BPEMEHH, BbIICIEHHOT0 Ha JJabopaTopHble paboThl WK
B X0J/I€ MHOM KOHTAKTHOM PabOTHI C IIPEIoaBaTesieM);

5) 3ammTa 1abopaTopHOit paboThl (KOHTAKTHAS paboTa C MPEnoaBaTesieM).

[Tocrne BBINMONHEHUS BCEX 3TUX 3TAIOB JlabopaTopHasi paboTa CUUTAETCS BHIITOJIHEHHOM.

IMoaroroBUTEIBLHBIN 3TAN

Ilepen 3angTHeM, OOy4aroOmMMCs HEOOXOAMMO TOJTOTOBUTCS K  BBIITOJHEHHUIO
nabopatopHoii paboTsl. TeopeTrueckas HoAroTOBKa He0OXOAMMa /IS TPOBEACHUS IKCIIEPUMEHTA
U JIOJDKHA MPOBOJUTHCS OOYYAOUIMMKCS B TOPSJIKE camMoCTosTeNnbHOl paboTsl. Ee cremyer
HauMHaTh BHHMMATEJIbHBIM DPa300poM pyKOBOJACTBa K jabopaTopHoil pabore. Teopermueckas
MIO/ITOTOBKA 3aBEPIIAETCS MPEABAPUTEIHHBIM COCTABICHUEM OTYETa B TaOOPATOPHOM KypHAJIE CO
CJICAYIOIIMM HOPSIIKOM 3aIHCei:

HazBanue paboThI.

Lenpb paboTHI.

OGopynoBanue.

Xox paboThl, KOTOPBIH B TOM YHUCIIE€ BKJIIOYAET PUCYHKH, CXEMbI, TaOJUIbl, OCHOBHBIE
(dbopMyInbl JUISL OmpeleNieHHs] BETUYMH, a TakKe pacdyeTHble (QOopMysbl i ONpeaeseHus
MOTPELIHOCTENH U3MEPSEMBIX BETUUUH.

ITosyuyeHne qonycKa K BHINOJHEHHIO IKCIIEPUMEHTATbHON YacTH J1a00paTOpPHOI
padoThI

[Tpucrynas k nmabopaTopHbIM paboTaM, HEOOXOAUMO MONTYYHUTh y JlabopaHTa MpHUOOpHI,
TpeOyemble Al BBIMOJHEHHUs] paboThl. Pa3oOpaThcsi B Ha3HAYCHMHM MaTEpHAIOB, XMMHUYECKOU
MoCyZibl, TpUOOPOB W TPUHAJIEKHOCTEH B COOTBETCTBUM C WX TEXHUYECKMMH JTaHHBIMU.
[Tomy4ynTh TOMYCK K BBIMOJHEHUIO TAOOpaTOpHOU paboThl y mpernojaBarens. JJonyck CTyAeHThI
MOJIy4aloT B pe3yibTaTe YCTHOTO OmIpoca [MpernojaBaTelieM O TMOPSAKE BBITOJHEHUS
SKCMEPUMEHTA, MPEAYCMOTPEHHOTO JaHHOU JTabopaTopHON paboTOM.

BbinosiHeHHe IKCIEPUMEHTAJIBHOM YacTH J1a00paTOPHOIi padoThl 0] KOHTPOJIeM
npenoaaBaTes

3areM oOyuarouyecsl BBHIIOJHSIOT 3KCIEPUMEHTANBHBIN ATan 1abopaTopHOM paboThI, B
X0JIe KOTOPOTO 3aluChIBAIOTCS BCE M3MEPEHHBbIE BEUYMHBI C 00S3aTENbHBIM yKa3aHHEM HX
pasmepHocTH B uyuCTOBUK. He pomyckaercsi MCHoJIb30BaHHE YEPHOBHUKOB [UISl 3aNuCcU
IKCMEPUMEHTAIbHBIX JAAaHHBIX, 3aMHCh KapaHAAIIOM M HHbIE CHOco0bl, JaloLue
BO3MO’KHOCTh KOPPEKTHPOBKH MOJYy4YeHHBIX pe3yJbTaToB. B ciyuae, eciiv B METOIUYECKHUX
yKa3aHusX K JabopartopHoil pabore mpemtokeHbl TaOnuubl uiaM WalloH AN 3alucu
9KCIEPUMEHTANbHBIX JAHHBIX, TO 3aMOJHSIOTCS AT TaOnMUbl WM 1abnoH. B mHOM ciyuae
3aIMCh SKCIIEPUMEHTAIIBHBIX JAaHHBIX JICTAeTCs CTYJIEHTOM B IMPOU3BOJIBHOM (popme.

[To okOHYaHHU BBIMOJHEHMs SKCIIEPUMEHTA CTYAEHThI JOJHKHBI MPUBECTH CBOE pabouee
MECTO B MOPSAOK M BBIMBITH HCIIOIB3YyEMYI0 XUMUYECKYI0 nocyny. Ilocie aToro pabouee Mecto
CaeTCs MPEINOAaBATEII0 UK JIAOOPAHTY U B 1a0OPATOPHBIN KypHAIl CTYACHTA CTABUTCS] OTMETKA
O BBINOJIHCHUH HKCTICPUMCHTAIBHON YacTH 1abopaTOpHOI paboThl ¢ 00sA3aTENBbHBIM YKa3aHUEM
JIaThl €€ BBIMTOJIHCHUS.
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AHAJIM3 NMOJIY4eHHBIX Pe3yJIbTATOB 1 (p)OPMYJIMPOBKA BHIBOJA(0B)

MosKeT BBITIOTHATHCS KaK CaMOCTOsITeNIbHAs paboTa CTyeHTa JOMa, FJIM TI0J] KOHTPOJIEM
MpernojaBaTelis B TeUeHHUE BPEMEHH, BBIICTICHHOTO Ha JabopaTopHble paboThl WK B X0J1€ MHON
KOHTaKTHOIl paboThl ¢ mpenonaBareneM. CTyAEHTbI NOJDKHBI BBINOJIHUTH BCE HEOOXOIUMbIE
pacdeTsl COTJIACHO METOJWYECKHUM YyKa3aHUsSM K BBHINOTHEHHIO JabopaTopHbIX pabor. B
71a00paTOpPHOM JKypHajle MPUBOISATCS BCE HEOOXOOUMBIE pacyeThl C yKa3aHUEM pa3MepHoOCTel
MOJIYYCHHBIX BEIHYMH, a Takke Bce IpadUKu U PUCYHKH B COOTBETCTBUU C TpeOOBaHUS
71a60paTOPHOTO MPAKTUKYMA.

B cnyuae, ecnu B xozne n1abopatopHoi pabOThI UMEET MECTO HNPOTEKAHHE XMMHYECKUX
peaKIyii, Bce OHH JOJDKHBI OBITH 3aIIFICaHbI B JIAOOPATOPHOM >KypHAJIe B MOJICKYIISIPHOM, TTOJTHOM
HMOHHOM U COKpaIlleHHOM HOHHOM BHJIE.

Jlariee Ha OCHOBAaHUWU TIOJIYYEHHBIX PE3yJIbTaTOB CTYICHTHI TOJLKHBI CHOPMYITUPOBATH H
3ammcath BHIBOJ, KOTOPHIN JOJDKEH OBITh COTJIACOBAH C 3asBICHHBIMU LEISIMH W/UIU 3aa4yaMu
nabopaTopHoi paboThl. BwiBom moDKeH comep)kaTb HEOOXOOMMYIO  KOJWYECTBEHHYIO
uH(pOpMaLHIO.

[Ippu moaroToBke K 3amuTe Ja0OpaTOpHOW pabOTHl HEOOXOAWMMO OTBETUTH Ha
MPE/UIOKEHHBIE KOHTPOJIBbHBIE BOIPOCHl, KOTOPbIE HMMEIOTCS IOCIE KaKIOW J1abopaTopHOM
pabotel. Ocoboe BHHMMaHHE B XO0JI€ TEOPETHYECKOW TOJITOTOBKH JOJKHO OBITH OOpaiieHo Ha
MOHUMaHHe (U3MUECKONW CYITHOCTH Mpolecca(oB) H3JIydyaroluxcss B Xojae pabotel. Jns
CaMOKOHTPOJIS B KaXKJ0U paboTe NpuBeIeHbl KOHTPOJIbHBIE BOIIPOCHI, HA KOTOPbIE 00ydaroluiics
00s13aH J1aTh YeTKUE, IPABUILHBIE OTBETHI.

3amuTa JadopaTopHoii padoThI

3amura 7a00paTOPHBIX PabOT MPOUCXOTUT B BHJIE COOECEOBAHUS C MPENoaBaTeIeM o
nabopaTopHoi paboTe ¢ 00s13aTebHON MPOBEPKOM IIpernojiaBaresieM JIabopaTOpHOTO KypHaia
cTynenrta. s ycnemHoW 3amuThl J1a00paTOpHOM padOThl CTYJIEHT AOJKEH MPEJOCTaBUTh
nabopaTOpHBIH KypHalI, O(QOPMICHHBI B COOTBETCTBHU C YCTaHOBIICHHBIMH TPEOOBaHUSIMH,
BKJIIOYAs HAJTMYHE OTMETKH O BBIMOJIHEHUH YKCIIEPUMEHTALHON YacTu paboThl. B Xo1e ycTHOM
Oecenpl C MperojaBaTelleM CTYAEHT JIOJDKEH IPOJEMOHCTPUPOBATh 3HAHUE LieNiell U 3aaay
BBITMIOJIHEHHOW DPa0OTHI, 3aKOHOB, KOTOpHIE JIe)KAaT B OCHOBE HAONIONAEMBIX B XOJ€ pPabOTHI
SIBJIEHUH, MPOJIEMOHCTPUPOBATH YMEHUE aHATU3UPOBAThH MOIYYEHHYIO HH(OPMALIMIO U 1e7aTh Ha
ee OCHOBE BBIBOJIBI. B 3TOM ciiydae B 1a00paTOpPHOM JKypHaje Ha COOTBETCTBYIOIIEH paboTe
CTaBUTCSI TOMETKA «3a4TE€HO», POCIHUCH MPErnoiaBaTesi, MPUHSBILIEro paboTy, U AaTa 3alIUThI
pabotsl. Ilocne storo mabopatopHas paboTa cuMTaeTcs BBINOJTHEHHOW. Jlomyckaercs 3alura
1a0opaToOpHbIX pabOT MHAMBUAYAIBHO WM B COCTABE MAJIBIX TPy 00Yy4arOMIUXCs, COBMECTHO
BEITIONTHSBIIUX JAHHYIO paboTy.

B ocBoeHMM NUCHUIUIMHBI MHBATUAAMH U JUIAMH C OTPaHUYCHHBIMU BO3MOXHOCTSMU
3JI0pOBbs OOJBINIOE 3HAUCHUE UMEET HHIMBUIyalbHas yueOHas padoTa (KOHCYIbTAIlUU) — JTOTO-
HUTEJNbHOE pa3bsICHEHUE YIEOHOTr0 MaTepuana.

NHnuBuayanbHble KOHCYJNBTAIMM IO TPEAMETY SIBISIFOTCS BaXKHBIM  (PAKTOPOM,
CIOCOOCTBYIOLIUM  HMHJMBUIyaTU3allid OOy4YeHUSI M YCTAHOBJGHHMIO KOHTAaKTa MEXIy
mpenojaBaTelieM U 00yJarolMMCsl MHBATUAOM WU JIMIIOM C OTPAaHUYEHHBIMH BO3MOKHOCTSMU
3J10POBbB.

B ocBoennu JAUCHUIIJIMHBI UHBAJIMJaMH U JIMLIAMU C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU
30pOBbs OOJIBLIOE 3HAUCHHE UMEET UHAUBHyalbHasd ydeOHas paboTa (KOHCYIbTALMH ) — JOMOJI-
HUTEJIbHOE pa3bsiCHEHHE y4eOHOro MaTrepuara.

NuauBuayanbHble KOHCYJIBTAIMM IO MPEAMETY SBISIOTCA BaKHBIM (aKTOPOM, CIOCO0-
CTBYIOIIIMM WHIAWUBUAYAJIU3ALIUN Oﬁy‘—leHI/Iﬂ N YCTAHOBJICHUIO BOCHHUTATCIIBHOTO KOHTAKTA MEXKIY
npenoaaBareneM U 00y4arIUMCcs UHBAIHIOM WUIIU JIMLIOM C OTPAaHMUYEHHBIMH BO3MOKHOCTSIMU
3II0POBBSL.

8. Ilepeuenb UHPOPMANMOHHBIX TEXHOJIOTHIl, HCMOJAb3yeMbIX MPH OCYUIECTBICHHH
00pa3oBaTeIbHOIO Npouecca No AUCHMILINHE (MOAYJIIO).
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8.1 Ilepevyenbr NHGPOPMANMOHHBIX TEXHOJIOTHIA.

Jiist moncka nHpOpManny MPH MOATOTOBKE K TEKYIIEMY M TIPOMEXYTOYHOMY KOHTPOITIO
Heo0XoIMMO Hanmnuue KoMibioTepa ¢ Web Opay3epom, moaxiodeHHoro K cetu "MuTtepuer” ¢ no-
CTYIIOM K IIOMCKOBBIM cHCTE€MaM OOIIero Ha3HauYeHUs.

B xone BbimonmHeHHs 1a00paTOpHBIX padoT, 00yyaromuecs: UCIOIb3YIOT IepCOHAIbHBIH
KOMIIBIOTEP AJIsl 00paOOTKU PE3YNIbTaTOB HKCIIEPUMEHTA U MIPECTABICHHS ITOyYeHHBIX JaHHBIX
B Bujie rpaMKOB U TaOIHLI.

[Ipu npoBegeHNN JEKIUOHHBIX 3aHATUN UCIOJIB3YIOTCSA MYJIbTUMEANIHbBIE IPE3EHTALUN

8.2 [lepeyeHb HEOOXOAUMOI0 IPOrPAMMHOI0 0OecIeYeHHUsl.
1. Microsoft Office (Word, Excel, PowerPoint)

8.3 Ilepeyenb NHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cucteMa «Koncynbrant [Imrocy (http://www.consultant.ru)

2. Dnexrponnas 6ubnuoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. [TonHOTEKCTOBAs HAydHas 0a3a MaHHBIX MEXIYHApPOIHOTO u3nareiabcTBa Elsevier
(http://www.sciencedirect.com)

9. MaTtepuajbHO-TeXHMYeCKasi 0a3a, HeoOXoaMMas ISl OCyIeCTBJeHUus1 o0pa3oBa-
TeJILHOTO Mpolecca Mo TUCHHITHHE (MOIYJIIO)

3ansaTust o0ecriedeHbl BCEM HEOOXOIMMBIM ISl MPOBENEHHUsT TabopaTopHBIX paboT 1o
YUeOHOH TUCIUIUTHHE «XUMHs» CHAOXKEeHa PYKOBOJICTBAMH ISl BBIITOJTHEHHS J1a00paTOPHBIX pa-
60T, yueOHO-1a00paTOpPHBIM 000PYI0OBAaHHEM, PEAKTUBAMU JIJIsl SKCIIEpUMeHTa. B pacnopsikeHnn
nabopaTopuy UMEIOTCS JTAOOpaTOPHBIE YCTAHOBKHU JUISL MCCIIEIOBAHISI OCHOBHBIX XapaKTEPUCTHK
MeMOpaHHBIX MPOIECCOB. [T MpoBeIeHuUs ISKINT-BU3yaTu3aluil U JeKIUH-KOHpEepeHIIUN nMe-
eTcs MyJbTHMEIUIHAS arapaTypa i HOyTOYK.

MaTtepuanbHO-TeXHHYECKOe o0ecredeHe TUCIUILTUHBI (MO-

Ne Bun pabor
JIyJisl) U1 OCHAIIEHHOCTh

1. JlexunoHHbIe 3aHATUS | JIeKIIMOHHAs ayAUTOpHs, OCHAIIICHHAs TTPE3ECHTAIMOHHON TeX-
HUKOU (MpPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) U COOTBET-
CTBYIOIUM TporpamMmHbIM obecrieueHuem (I10) nns nemoH-
CTpaIlMM MYJTbTUMEIUWHBIX IPE3CHTAIHN.

2. JlabopaTopHble  3aHs- | JlJabopaTopus, yKOMIUIEKTOBaHHAs CIIEIMAIM3UPOBAHHON Mebe-
TUS JBI0 U TEXHUYECKUMH CpecTBaMU OOydeHHs, HEOOXOJUMBIMU
JUIs1 BBITIOJTHEHUS! TAOOPATOPHBIX pabOT: BeChl 1a0OpaTOpHBIE,
mKad CyHMMWIbHBIN, MENIaJKu MarHuTHele, pH-MeTpbI-noHO-
Mepbl; KOHAYKTOMETP; MYJIBTUMETP; MUKPOMETP; HeoOXoauMas
nabopaTopHas nocyaa, IpuoOpsl U pEaKTUBBI.

3. ['pynnoBsie  (MHIUBHU- | JIeKIIMOHHAA ayauTOPUS
nyanabHble) KOHCYIbTa-
U1

4. CamocrositenbHas pa- | KaOuner ais camocrosTenbHOR paboThl, OCHAILEHHBINH KOMIIb-
6orta IOTEPHONH TEXHUKON C BO3MOXKHOCTBIO MOJKIIOYEHMSI K CETH

«HTepHeT», mporpaMMoil 3KpaHHOIO yBeJIUYeHHus U obecrie-
YEHHBIH IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30Ba-
TENbHYIO CPElYy YHUBEPCUTETA.
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