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1. OBIIUE MMOJIOKEHUS

HopMaTuBHBIE 10KYMEHTBI, HCIOJIb3yeMble PU Pa3padoTKe 0CHOBHOI 00pa3oBaTebHON NPOrpaMMbl

HopmarusHyro npaBoByo 0a3y pa3pabOTKH paboyei mporpaMMbl JUCIUIUIMHBI COCTABIISIFOT:

®denepanbHblil 3aKk0H 0T 29 aekadps 2012 roga Ne 273-®3 «O06 obpa3oBanuu B Poccuiickort @eaepanym» (C yu4eToM JOMOJHEHUH U
HU3MCHCHUI);

Oenepanphblil 3akoH 0T 31.07.2020 T Ne304-03 «O BHecennn maMeHeHuit B denepanbhblii 3akoH «O0 oOpa3oBanuu B Poccuiickoit
®denepanmm» 1o BOIpocaM BOCIIUTAHHS 00yJaromuXCsi»;

«ITopsimok opraHM3aIMy ¥ OCYIIECTBICHHS 00pa30BaTeILHON ASSTEIFHOCTH 110 00pa30BaTeIbHEIM IIPOrpaMMaM BEICIIET0 00pa3oBaHUs
— TporpamMMamM OakajiaBpHara, mporpaMMmaM CIeHaicTa, IIPorpaMMaM MarkcTpaTypbl», YTBEpXKICHHBIH NpHka3oM MUHHCTepCTBa
oOpa3oBanus 1 Hayku P® ot 05.04.2017 r N 301;

®denepaibHBI  TOCYAAPCTBEHHBIM 00pa3oBaTeNbHBIN cTaHmapT Beiciiero obpaszoBanus (PI'OC BO) (PI'OC-3++) mo HampaBicHHIO
noarotoBku 18.03.01 Xumudeckass TEXHOJIOTHS, YTBEPIKACHHOTO MPHKa3oM MHHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickort deneparyu
ot 7 aBrycra 2020 r. Ne 922 (3apeructpuposano B Muntocte Poccun 19 asrycra 2020 r. N 59336);

TlonoxeHne o NMpakTHYECKOH MOATOTOBKE OOYYArOIIMXCs, YTBEPXKICHHOE IPUKa30oM MUHHCTepCTBAa HAyKH M BBICHIEr0 OOpa3oBaHHS
Poccuiickoit @enepanmu 1 Munnctepcra npocsemmenns Poccuiickoit dexepannu ot 5 aBrycra 2020 r. N 885/390 (3aperucrpupoBan
MunnctepctBoMm roctuiun Poccuiickoit @eneparmu 11 centsaops 2020 r., peructpanuonusii N 59778);

MeTtoaudecKuMH PEKOMEHIAMAMHE 110 OpTraHU3aliK 00pa30BaTeIbHOTO Hpoliecca Ul 00ydeHNs HHBAJIUIOB U JIHI] C OTPAaHUICHHBIMH
BO3MOXHOCTSIMU 3[J0POBbSI B 00pa30BaTeNbHBIX OPraHU3aIMAX BHICIIET0 00pa30BaHHA, B TOM UHCIIE OCHAIIEHHOCTH 00pa30BaTEIbHOIO
nporecca (YTBEepKICHBI 3aMecTuTeieM MuHucTpa oOpa3oBanus U Hayku P® A.A. Kimumobim ot 08.04.2014 No AK-44/058H)

Vera ®I'60OY BO PXTY um. .M. Menneneena;

TTonoxenne o HoBomockoBckom uncturyte (pummane) PXTY um. JI.11. Menneneesa.

JloxanbHBIe HOpMaTHBHBIE akThl HoBoMockoBckoro mHcrutyTta (dmmmana) PXTY um. JI.U. MenneneeBa. IlonoxeHnue o mopsike
OpTaHM3allUM M OCYLIECTBJIEHHs OOpa30BaTENIbHOW JEATeIbHOCTH N0 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIETO OOpa3oBaHUS -
nporpaMmaM GakanaBpuara, IIporpaMMam CIIeLHaINTeTa, mporpaMMaM maructpatypsl B HU PXTY nwm. JI.M. MenneneeBa, TpHHATEIM
pemenueM YueHoro coera HU PXTVY um. JI.1. Menneneesa ot 30.10.2019;

Tlonmoxennss 06 >IeKTpOHHONH HH(POPMALUOHHO-00pa3oBaTeIbHON cpeae HoBOMOCKOBCKOro HMHCTHTYTa ((uimana) ¢enepaibHOTO
TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTENbHOTO YUPEKICHUS BBICHIEro 00pa3oBaHHsA «POCCHHCKHN XHMHKO-TEXHOIOTHYECKUH
yHuBepcuteT umenu /1.11. Menneneea»

OcHoBHass mpodeccroHanbHass oOpaszoBarenbHas mporpamma (mamee — [Iporpamma, OIIOII) cocTaBieHa B COOTBETCTBUH C
TpeboBaHmsIME DenepabHOr0 TOCYAapCTBEHHOTO 00pa30oBaTeIbHOTO CTaHAApTa BBICHIEro oOpa3oBaHMs (YPOBEHb OakalaBpHaTa) ITO
HampaBiieHnio 1moarotoBkn 18.03.01 Xwumudeckass TEXHOJIOTHsS, YTBEPXKICHHOTO IpHKa3oM MUHHCTepcTBAa 00pa3oBaHUS M HAayKH
Poccuiickoit ®eneparuu ot 7 aBrycra 2020 r. Ne 922 (3apeructpupoaHo B Munrocte Poccnu 19 aBrycra 2020 r. N 59336) (SI'OC
BO), pexomennanusamu Yueono-metoanueckoir komuccun HU PXTY um. JI.W. MeHeneeBa 1 HaKOIJICHHBIM OIBITOM MPEMOIABAHUS
mucuuIuHbl Kadenpoit @ynnamenransaas xumust HU PXTY um. [I.U. MenzeneeBa (nanee — MuctutyT). Ilporpamma paccunrana Ha
M3ydeHHe TUCIHUILUTNHEI B TEYSHHE 2 CEMECTPOB.

KoHnTpons ycnieBaeMocTu CTyZ€HTOB BeleTCsl 110 MpUHATON B IHCTUTYTE cucteme.

Pabouas mporpamMma IUCHHIUIMHEI MOJXET OBITh peajn30BaHa C IPUMEHEHHEM 3JIeKTPOHHOTO OOydeHHs W AHUCTaHI[HOHHBIX
00pa30BaTENLHBIX TEXHOJIOTHIT MOIHOCTBIO MIIH YaCTUYHO.

2. IIEJIb Y 3AZTAYU OCBOEHMS YYEBHOM JJUCIUITIUHBI

Lenpto ocBOEHHS IUCHMIUIMHBI ABJsieTcsl oOecriedyeHne 0a30BOW MOATOTOBKM 00ydaromuxcs B 00JIACTH
¢u3nuecKko XUMHHM, TO3BOJSIOMIEH MM C()OPMHUPOBATH KOMIICTEHUIMHM (MM YacTH KOMIETEHUUH),
NpeyCMOTPEHHBIE CTaHaapToM. B ¢u3nveckoil XuMuM wn3nararoTcs (yHAaMEHTaJIbHBIE OCHOBBI YYEHHS O
HaNpaBJICHHOCTH W 3aKOHOMEPHOCTAX IPOTEKaHMsS XHMHUYECKHX TIPOLEecCOB M (Da30BBIX IPEBpAICHUH,
CBEJICHMSI O METOJaxX HCCIEAOBAaHUSA W pacueTa TEpPMOJMHAMHUYECKHX CBOMCTB BEIIECTB, OCHOBBIBASCH HA
KOTOPBIX TPEJCTABISIETCS BO3MOXHBIM JIaTh KOJMYECTBEHHOE OIMCAHHME MPOIIECCOB, COMPOBOMXKIAIOIIMXCS
U3MEHEHHEM (PU3NYECKOT0 COCTOSHUS U XUMHUYECKOTO COCTaBa B CHCTEMaX Pa3UYHON CIOMKHOCTH.

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Juctnmmmaa B1.0.18 dusndeckas xumus peannsyercs B paMkax 0a3oBoit gactu 610ka b1 Juctmmmnes! (Momynn) yaeOHOTO
maaHa OOIL. [lnst OCBOGHUsI JUCLUIUIMHBI HEOOXOIMMBI KOMIETSHIMH (WIM UX 4YacTH), cHOPMHUpPOBAHHBIE B paMKax H3Y4YEHHs
cleqylomux AucuummH: Martematnka, @unsuka, OOmas U HeopraHwdeckas xumus, OpraHudeckas XUMHS, AHaJIUTHIECKas XUMUSL.
JucuunimnHa sIBISETCS OCHOBOW Uit (OPMHPOBAaHHMS KOMIIETCHIMH B paMKax MOCHEIYIOIUX IuciuIuinH: OOlas XuMudeckas
TexHosorws, [Ipomeccs! M ammapaTsl XMMUYecKod TexHoioruw, Kommomanas xummst, X¥MHUYECKHEe PEKTOPEI, MaTepHaioBe/eHHe U
3aIIUTa OT KOPPO3UH.

4. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS AUCHUTIINHBI
M3yueHre QUCHMIUTMHBI HAPaBJICHO Ha IPUOOPETEHNE CIISAYIOMNX KOMIIETeHIIMIl i MHANKATOPOB X JOCTHKEHMSI:

Oomenpodeccnonanbupie komnerenunu (OIIK) 1 vHAMKATOPBI HX JOCTHKEHHA

HaumenoBanne
Konx n nanmenosanue OITK Kon u naumenoBanue nnaukaropa goctrkenus OITK

KaTeropyuH (TPyIIIb)




Ob6menpoheccnoHaIbHbIE

HaBBIKH

OIIK-1

CriocoOeH u3ydarsb,
QHAJIM3UPOBATH, UCIIOJIF30BATh
MEXaHU3Mbl XUMHUYECKUX
[peaKiuii, MpouCXoasIuX B
TeXHOJOTHUYECKUX Mpoleccax u
OKpYy KaroleM MHpe,
OCHOBBIBASICh Ha 3HAHUSX O
CTPOEHHUH BEUIECTBA, IPUPOIC
XHMHYECKON CBSI3M M CBOMCTBAX
Pa3IMYHBIX KJIACCOB
XUMHUYECKUX JIEMEHTOB,
COCIMHCHM, BEIIECTB U
MaTepuaioB

OIIK-1.1

3HACT OCHOBHBIC CBCIOCHHA O MCXaHHU3MaX XUMHUUYCCKUX pCaKHHﬁ,
CTPOCHHHU BCUIECCTBA, IPUPOJC XUMUYECKOH CBSI3M M CBOMCTBAX
[PA3JIMYHBIX KJIACCOB XUMHUYCCKUX 3JIEMEHTOB, COBHHHGHHﬁ, BCIICCTB U
MaTEpUuaIoB

OIIK-1.2

CriocoOeH aHaIU3MPOBaTh M HCII0JIB30BaTh CBEACHHS O MEXaHN3Max
XUMHYECKHX PEaKIMii, CTPOCHUH BEIIECTBA, IPHPOAE XMMHUECKON
CBSI3U U CBOMCTBAX Pa3INYHBIX KIaCCOB XUMHUYECKUX IEMEHTOB,
COeIMHEHHUH, BEIIECTB U MAaTEPHATIOB B TEXHOIOTHUYECKUX MTPOIIeccax
U OKPYIKAIOIIEM MHpPe

O61enpodecCHoOHaIbHBIC

HABBIKHU

OIIK-2 Criocobex
MCIIOIb30BaTh MAaTEMaTHIECKHE,
(huznueckue, GU3NKO-
XHUMHYECKUE, XUMUYCCKHE
METO/IBI VISl PELICHHs 3a/1ad
poQecCHOHATTBHOM

e TENbHOCTH

OIIK-5

CriocoOeH OCYIIECTBIATh
PKCIIepUMEHTAIbHBIC
MCCIIeI0OBaHMs M HCIIBITAHUS 110
3aJJaHHOI METOAMKE, TIPOBOJINTD
HaOIIOICHUS 1 U3MEPEHHS C
y4eToM TpeOOBaHUH TEXHUKH
Oe3omacHOCTH, 00padaTHIBATE 1
MHTEPHIPETHPOBATH
PKCIIepUMEHTAJIbHbIC TaHHBIE

OIIK-2.1 3HaeT cOBpeMeHHbIE MaTeMaTH4ecKue U PU3NKO-
XMMHYECKUEe METOIBI AV PEIICHH 3a1a4 PO eCcCHOHATIBHON
eI TeTbHOCTH

OIIK-2.2BnajieeT 1 HCIONB3YET COBPEMEHHBIC METOJIBI M 6a3bl
TAHHBIX JUTS PEIICHHS 3a7a4 MPOPeCCHOHATTBHOM eI TeIbHOCTH

OIIK-2.3

HpI/IMeHﬂeT OCHOBHBI€ OKCIICPUMEHTAJIbHBIE METOAbI UCCIICIOBaAHUS
(I)I/ISI/IKO'XI/IMI/I‘-ISCKI/IX CBOMCTB BCIICCTB, a TAKIKE TCOPECTUICCKUE
3AKOHBI €CTECCTBCHHOHAYYHBIX JUCHUIIINH K PECHICHUIO MPAKTHYCCKUX
BOIIPOCOB XAMHWYECKON TEXHOJIOTHH

OIIK-5.1

CriocoOeH OCyIIeCTBISATh IKCIIEPUMEHTAIBHBIE HCCIIEA0BAHUS U
MCTIBITAHKS 10 33IaHHO METOIMKE, COOMPATh U AaHATU3UPOBAThH
UTepaTypHbIE T1aHHbIS

OIIK-5.2
CriocoOeH MPOBOANTE HAOMIOACHHS U H3MEPEHUS C YIETOM
TpeOOBaHMI TEXHUKU 0€301TacCHOCTH

OIIK-5.3

CriocobeH 00pabaTeiBaTh M HHTEPIPETHPOBATH IKCIIEPHUMEHTAIbHbIE
TaHHBIE, TOTOBUTH OTYETHI 110 BBIMOJIHEHHON HCCIICOBATENBCKON
pabote

IIpodeccnonanbHble KOMNETEHIHH U HHIUKATOPHI HX H0CTHKEHUSI

TexHoJOrMYeCKH THII 33124 MPOPecCUOHATBLHOI 1eATeIbHOCTH

Konm
HalMEHOBaH
3anaya Kon u .
. | OOBexT miam obmacTe ne OcuoBanwue (mpoeccnoHaIbHBINA
npogecCuoHaTbHOM HalMEHOBaHUE
3HAHUS HWHJMKaTopa CTaH/IapT, aHAJIU3 OTIbITA)
JIeATEIIbHOCTH K
JIOCTUXKEHUS OO6001IeHHBIE TPYAOBBIE
K GbyHKIHN
Brimonnenue XuMmuyeckoe, IK-5 IIK-5.3
YHIAMEHTATLHBIX 1 XHMHKO- CriocobeH Amnanu3 TpeboBaHMiA K
OCYIIECTBIISATH
HPHKJIAIHBIX PabOT TEXHOJIOTUYECKOEe np}(])I;[eaeHI/Ie paGot Toros TPO(ECCHOHATLHBIM
. HCII0JIb30BATh KOMIIETCHUUAM, NPEABABIACMBIM K
roneronore. VPOHEBOACTES: 1o obpaGoTke 3HaHHe BBIITYCKHUKAM HaIlPaBJICHHUS
TEOPETHYECKOTO H AHATH3Y HAYHHO- Yy P
3KCIIEPHMEHTAIBHOTO CKBO3HI)IC BUIBI TeXHquCKOﬁ CBOHUCTB IMOATOTOBKH Ha PBIHKE pr}la,
XapaKTepa ¢ Lebio npohecCHOHANBHOI MHOpPMALHH 1 XUMHUYCCKUX 000011eHe 3apyOeXHOTO OIBITA,
OIpeeTeHNs JEATENBHOCTH B Pe3yJIbTaTOB JIIEMEHTOB, MIPOBE/ICHUS KOHCYIIBTAIHI C
HCCIIeJOBAHMUIA, COCIMHEHUH BEIyLIHUMH PabOTONATEISIMH,




TEXHUYIECKHX MIPOMBIIITIEHHOCTH (B BBITIONHSTh U MaTepuajoB o0beuHEeHUAMH paboToaaTeneit
XapaKTepUCTUK HOBOI cdepe opraHu3aIiy 1 SKCIEPUMEHTBI U Ha UX OCHOBE 0Tpaciy, B KOTOPOil BOCTPeOOBAHBI
TEXHUKH, & TAKKe HPOBEIEHUS HAYYHO- odopmnsTh IUISl PELIEHHUS] BBIIYCKHUKH B PAMKaX
KOMIUIEKca paboT 1o HCCIIEI0BATEIIbCKUX 1 Eziﬁ;:;m " 3a1a4 HAaIpaBJICHUs TOATOTOBKH.
pa3paboTke OTIBITHO- paspaGoToK, npogeccuoHa 3
TEXHOJIOTHYECKOM KOHCTPYKTOPCKUX FOTOBHOCTE JIbBHOM IpodeccuonanbHblil cTaHAapT
JOKYMEHTAIUH. pabor B obnacTu OCYIIECTBIIATH NeATeIBHOCTH 19.002 «Creuuanuct no
XUMHUYECKOTO U OJITOTOBKY XUMHUYECKOH nepepaboTke HeYTH U
XHMHKO- JOKYMEHTALHH, ramay, yTBep KIeHHBIH TPUKa30M
TEXHOJIOIMYECKOTO NPOEKTOB MuHucrepcTBa TpyJa U COLMANbHOMN
MIPOU3BOJICTBA). Egi?g;fM 3amuThl Poccuiickoit @enepauuu ot
oo — 19.12.2014 Ne 926 H,
gzng;BHHX JTatior O6o6uiennas TpynoBast GyHKIHS. A.

[IpoBenenue HayuHo-
HCCIIeJOBATENBCKUX M OIBITHO-
KOHCTPYKTOPCKHX Pa3paboTOK MO
OTIENBHBIM pa3nenaM TeMbl. A/02.5.
OcymiecTBICHHE BBITOTHEHHS
9KCHEPUMEHTOB U 0)OpMIICHHS
Pe3yIbTaTOB UCCIIEOBAHUIT 1
pa3paboToK (YpOBEHb KBaTH(DUKAIIUK
- 5).

B pe3syabTaTe H3ydyeHUs TUCHHILTAHBI CTYAeHT OaKaJIaBpUAaTAa JI0JIKEH:
3namo:

OCHOBHBIC 3aKOHOMEPHOCTH IIPOTEKAHHMS XHUMHUYCCKUX MPOIECCOB M XapaKTEPUCTHKH PABHOBECHOTO COCTOSHUS,
METO/IbI OMTUCAHUS XUMHUECKUX PABHOBECHH B pacTBOpPax
OCHOBHBIE 3Talbl Kau€CTBEHHOTO M KOJIMYECTBEHHOTO XMMHYECKOTO aHAIM3a; TEOPETUYECKHUE OCHOBBI W TPUHIIMIIBI
XUMHUYECKHUX U (PU3MKO-XMMHUYECKHX METOMOB aHAN3a — JICKTPOXUMUYECKUX, CIIEKTPAILHBIX, METOIbI PA3ACICHUS U
KOHIIEHTPUPOBAHWSI BEIIECTB
OCHOBHBIC 3aKOHBI (DU3UKH U XUMHHU, IPUMEHSAThH O0IIHMEe TECOPETUICCKHUE 3HAHKS K KOHKPETHBIM POIIeccaMm.
OCHOBHBIC TIPUHIIMITBI M 3aKOHBI XMMUYECKOH TePMOIMHAMHUKY; (ha30BbIC PABHOBECHS B OJTHO- 1 MHOTOKOMITOHEHTHBIX
CHCTEMAax; CBOMCTBA PACTBOPOB; O XMMHUUYECKON KMHETHUKE U KaTanu3e; 00 dJIEKTPOXUMHUUYECKUX MPOIeccax; OCHOBHBIE
3aKOHBI (PU3UIECKON XUMHUHU B HX MaTEeMaTHIECKOH, TpapuecKoil M CIOBECHOH (OPMYIHPOBKAX.

Ymemn:

OMPEIEIATh TEPMOJMHAMUIECKYIO BO3MOXKHOCTD IPOTEKAHUS ITPOIIEeCcCa;
MPOBOJIUTH CTEXUOMETPHYECKUE U (UIUKO-XUMHIECKUE PACUETHI; UCIIOI30BaTh PyHIAMEHTATIbHBIE TOHATHS, 3aKOHBI
U MOJCJIn COBpeMeHHOfI XUMHUHU B HpaKTI/I‘-IeCKOf/'I JCATCIIBHOCTU.
OMpEeNeNiATh COCTaBbl COCYIICCTBYIOIMX ()a3 B OWHAPHBIX TETCPOTCHHBIX CHUCTEMAaX; COCTaBJIATh KHHETUYCCKHE
ypaBHeHus B nuddepeHnanbHON 1 MHTerpasibHOM GopMax [uisl KHHETHYECKH NPOCTHIX PEaKIMid U NPOrHO3MPOBATh
BIIMSTHUE TEMIIEPATYPEI Ha CKOPOCTH IIporecca
HpOBO}II/ITB 3KCHepI/IMeHTBI j1(0) I/IBY‘IGHI/I}O (1)1/]31/11(0- XUMHUYECCKUX CBOﬁCTB HH}II/IBI/I]IyaHBHBIX BCIIICCTB,
MHOT'OKOMIIOHCHTHBIX ~ CHCTEM H  TapaMeTpoB  (DU3HKO-XUMHUYCCKHUX  MPOIECCOB, IMPOBOIUTH  PACUCTHI:
TEPMOJIMHAMHYICCKIX XapaKTCPUCTHK BEIIECTB; KOHCTAHT PABHOBECHS  PABHOBECHOTO COCTaBa XUMHUYCCKUX PEaKIIHI;
XapaKTEPUCTHK (Pa30BBIX pAaBHOBECHUH (BKIFOYAs TIOCTPOCHUE U aHATU3 (Pa30BBIX AHATPAMM).
OIpENeNATh HAIPABICHHOCTh MpOIlecca B 3aJaHHBIX HAYaJIbHBIX YCIOBHSAX; YCTaHABIWBATH TPaHUIBI 00IacTeit
ycToitunBocTH (Pa3 B OTHOKOMIOHEHTHBIX ¥ OMHAPHBIX CHCTEMaX

Bnaoems:

HABbIKAMU MPOBEACHUS XUMHUYECKOIO aHAIW3a; UCIOJIb30BAaHUEM CIIPABOYHOM XMMUYECKOM JUTEPaTyphl; METOAAMHU
[IPOBEJIEHUS] XUMHUUYECKUX PEAKLU U IIPOLIECCOB.

HaBBIKAMH BBIYHMCICHHS TEIUIOBBIX 3(M()EKTOB XMMHUYECKHX peakIuid TpH 3aJaHHON TeMmIeparype B YCIOBHAX
MTOCTOSTHCTBA JAABJICHHS MM 00hEeMa; KOHCTAHT PABHOBECHS XMMHUYECKUX PEAKIHH MPH 3aaHHBIX YCIOBHUSIX; AaBICHUSI
HaCBHIIIEHHOTO I1apa HaJ HMHAMBUAYaJbHBIM BEIIECTBOM, COCTaBa COCYLIECTBYIOIIMX (a3 B JIBYXKOMIIOHEHTHBIX
cucremMax

HaBbIKAMH TIPUMEHEHHsSI OCHOBHBIX O3KCIEPHUMEHTAJBbHBIX METOJOB HCCIICA0BaHUS (PU3NKO-XMMHYECKUX CBOMCTB
BEILECTB, & TAKXKE TEOPETHYECKUX 3aKOHOB (DPM3UUECKOM XMMHUM K PEIICHHIO NPAKTHYECKUX BOIPOCOB XMMHYECKOU



TCXHOJIOIHMH.
® DOKCIICPUMCHTAJIbHBIMU METOAAMU IMMPOBCACHU S (bI/ISI/IKO-XI/IMI/I‘ICCKI/IX HSMCpCHI/Iﬁ

5. OBBEM JUCHUIIVIMHBI 1 BUJIbI OBPA3OBATEJIBHOI'O ITPOIECCA

5.1. O6beM TMCUUITUHBI U BUABI Y4eOHOH padoThI

OOmast TpyoOeMKOCTh AMCHMIUIMHBI coctaBisieT 360 ak. wac. wim 10 3averHpx eaumHuubl (3.€). Dopma
MPOMEKYTOYHOTO KOHTpoNs: 3aderT (2), sk3aMeH (2), KOHTponbHBIE paboTel (4). Buapl ydeOHON paboTel M X
TPYIOEMKOCTh YKa3aHb!l B Ta0I. 1.

Tabxn. 1. Bunsl yaebHoit paboThl

Kypc (Ceccun)
Buj yueGHOM paboThI Bcero ak.uac. 3(7-9)
TpynoeMKocTh, aK.4ac

KonraktHas paboTta o0ydJarommxcs ¢ mpernoaasaresieM (Bcero) 52 52

B oM unce:

Jlexuun 20 20
IMpaxtnueckue 3ausrus (I13) - -

JlaGoparopusie paboTsl (JIP) 32 32
CamocrosiTenbHast pabora (Bcero) 282 282

B oM unce:

W3yyeHue TeOpeTHIECKOTO MaTepraa 200 200
BrinonHeHne KOHTPOJIBHOI paboThI 64 64
TlonroToBka k 1a00paTOPHBIM 3aHATHAM 16 16
IToaroroBka Kk TECTUPOBAHUIO 2 2
Konrpoms 26 26
— cobecetoBaHKE MPH 3aIIUTE KOHTPOJILHOH paboTHI * *
— TECTUPOBAHUE 2
— BBINOJIHEHNE KOHTPOJIBHOTO 3aaHHs 2 2
— TOATOTOBKA K 9K3aMEHY M SK3aMeH 22 22
O61ast Tpy10eMKOCTb aK.Jac. 360 360
ES 10 10

* Ha 1abOPaTOPHBIX 3aHATUAX 0€3 JOTOIHUTEIEHOTO BBIACICHHUS BpEMEHH
6. COAEPKAHUE IUCHUIIJIUHBbI

6.1. Pazgennl JMCHMIIMHBI U BUABI 3aHATHH
Paznenbl qUCUUIUIMHBI, BUABI 3aHATHH, HOpMUpYEeMasi KOMIIETSHIHS IPUBEICHBI B Ta0. 2.

Ta6mn. 2. Pa3gensl IUCUMUIINHLI M BUALI 3aHATHI

JIa6.
HammeHnoBanwme paziena Jlexu. 2 CPC Bcero

Ne n/m 3aH.
JTUCITUTLTHHBI gac. Jac. Jac.

gac.

1. Beencuue 1 - 1

2. Xummueckast TepMOAHHAMHKA 3 6 50 59
3. ®da3o0Boe paBHOBECHE 3 8 50 61
4. XuMmuueckoe paBHOBECHE 3 6 50 59
5. DIEeKTPOXUMHUS 3 6 30 39
6. Xummueckast kuaetuka. Katams 7 6 102 115
Koutpons 26
Bcero 20 32 282 360

6.2. Coaep:xanue pa3iea0B IMCHUIINHBI

Copepxanve TUCITUIUIMHBI OTPaXXeHo B TabII. 3.



Tabn. 3. ConepxaHue TUCIHUILIHHBL

Ne i/

Haumenoanue pasnena
JIACIUILITAHB

Conepxanue paszena

Baenenue

Ipenmer u coxepxanue Kypca GU3NUECKON XUMHH, €€ 3HaUeHUE JUIST OCBOCHUS
CHCTEM YNpPAaBIICHHsS KaueCTBOM. TeopeTuuecKre M IKCIEePUMEHTAJbHBIE METOIbI
(hI3HIeCKON XUMUHL.

Xumuaeckas TEpMOJUHAMUKa

3aKoH COXpaHEHHs M NPEBpaIleHNs] SHepTUH. BHYTpeHHS SHepTus, SHTAIBITHS,
Teriota W pabora. DyHkimum cocrosHMA M (QyHKnuM Tporecca. OCHOBHBIE
(hOpMyJIHPOBKY NIEPBOTO 3aKOHA TEPMOJUHAMUKH. B3anMOCBSI3b TEMIOTHI, paboTHI U
W3MEHEeHUs] BHYTpeHHel sHepruu mporiecca. Tepmoxumus. Temnora oOpazoBaHus.
Terutora cropanus. 3akoH ['ecca. CrnienctBust 3akoHa ['ecca. CTaHAapTHOE COCTOSHHE
BEILECTBA. 3aBUCUMOCTb  TEIUIOBBIX 3(P(HEKTOB XMMHUYECKHX pEaKUMil OT
TeMIepaTrypbl. TemIoeMKOCTh M €€ 3aBHCHMOCTb OT TEMIIepaTyphl. YpaBHEHHE
Kupxrodda B mupdepeHuansHoi 1 HHTErpabHON GopMe.

OOpaTuMble ¥ HeOOpaTUMBIE TEPMOJIMHAMUYECKHE IIPOIECCHL. DHTPOIHS.
AHanuTHYECKOe BBIPaXXEHHE BTOPOTO 3aKOHA TEPMOJMHAMHUKH IJIsI OOPAaTUMBIX H
HEOOpaTUMBIX MpomeccoB. IIpuMeHeHNe >HTPONHMU KaK KPUTEPHS PABHOBECHS M
HAIIPaBJICHHOCTH CAMOINPOU3BOJIBHBIX IPOIECCOB B H30JIMPOBAHHBIX CHCTEMAX.
M3menenne sHTponuy NpH (a30BBIX MEPEXOAax, MPHU HArpeBaHUU (OXJIAXKICHHUN)
BemecTB. DHeprust [ u60ca, sneprus ['enmbmroinsna. [Ipumenenne sneprun ['m66ca
u  oHepruu  [empMronplia B KauecTBE  KPHUTEpHs  HANpPaBICHHOCTH
CaMOIIPOM3BOJIBHBIX IPOLECCOB M COCTOSHHS PAaBHOBECHS B H30TEPMUUECKUX
cucteMax. XUMHYeCKMH mnoTeHuuan. Jlerydects, Kod(UIMEHT JeTydecTH.
ITocrynar Ilnanka. PacueT sHTpOnNM BelecTsa.

®da3zoBoe paBHOBECHE

Ionstre «daza», «KOMIOHEHT», «CTemeHb cBoOOAb. [IpaBuno ¢as ['mboca.
®azoBoe paBHOBECHE B OJHOKOMIIOHCHTHBIX CHCTeMax. YpaBHeHuwe Kiamelipona—
Knaysmyca u ero HCHONB30BaHHE UL pacdera IPOLEcCOB (ha3OBBIX IEPEXOJIOB.
®azoBele UMAarpaMMbl OJHOKOMIIOHEHTHBIX chcTeM. PactBopel. 3akoH Payis, ero
npuMeHenne. OTkIOHeHMsT 0T 3akoHa Payma. CrenctBus 3akoHa  Payms
(30ymmockormust U kprockonust). OCOOEHHOCTH PaBHOBECHS B CHCTEMax Map —
pacTBOPHI JETY4YHX XKUAKOCTeH. JlnmarpaMMBbl: TaBI€HHE — COCTaB; TeMIepaTypa —
COCTaB Mapa — COCTaB JKUIKOCTH [UISI JKUAKHX CHCTEM. 3€OTPONHBIE U
a3eoTponHble cMecu. 3akoHbl KoHoBanoBa, nx oGocHoBanue. IIpaBmio peruara.
buHapHBle JXKUJKHME CHCTEMBI C OTPAaHUYCHHOH PAacCTBOPHMOCTBIO KOMIIOHEHTOB.
IMpaBuno AnekceeBa. /luarpamMmbl: JaBjIeHHE — COCTaB; TeMIlepaTypa — COCTaB
napa — cOCTaB JKHIKOCTHU JUISl XKMIKHX CHCTEM C OTPAaHHYEHHOW PacTBOPUMOCTHIO
KOMIIOHEHTOB. JlnarpaMMBbl COCTOSIHUS TSI OMHAPHBIX CHCTEM C HEPACTBOPHMBIMH
KOMIOHEHTaMH. [leperonka ¢ BOAMHBEIM IapoM. JlmarpaMMbl IUIaBKOCTH
JIBYXKOMITOHEHTHBIX cHcTeM. Tepmmdeckuii anamu3. PaGotsr Kypnakoa H.C. u
€ro IIKOJIBI.

XuUMHUYECKOE pPaBHOBECHE

CBolicTBa XMMHYECKOTO paBHOBecHs. KOHCTaHTa XMMHYECKOTO PaBHOBECHSI.
CrocoObl  BBIpaXEHHS  KOHCTaHTHI  PaBHOBECHSA. BBIMHCICHHE  cocTaBa
PaBHOBECHOW CMECH, BHIXOJa MPOMYKTa. Y paBHEHHE M300aphl M U30TEpMbI BaHT-
lodpda, wx amamm3 u mnpuMeHeHWe. BrmsHme TeMmeparypbl, HaBICHHS Ha
CMEI[eHUEe XMMUYECKOT0 paBHOBECHS.

DIeKTPOXUMHUS

CaolicTBa PacTBOPOB 3IIEKTPOIUTOB. OJIEKTPOIPOBOJHOCTh yIENbHAS H
MoisipHas. KoHcranTa mucconmanuu. 3akoH pasBeneHuss OctBanbaa. OCHOBHEIC
MOJIOKEHUsT Teopun AppeHmyca u Teopun Jlebas-Xrokkens. Uucima mepeHoca.
[loHsATHE 00 OIIEKTPOMHBIX TOTEHIHMANaX. JIBOWHOW SIEKTPHUYECKHH CIIOM.
lanpBanmueckne 3neMeHTH.. YpaBHeHne HepHcra-Tropuna. Kiaccudukaris
3MEKTPO0B. XMUMHUUECKNE M KOHIIEHTpaIMoHHbIe Lenu. Llenn 6e3 mepeHoca u ¢
nepeHocoM. PacdeT 5IeKTpOJHOrO TOTEHNIMana W 3.1.C. TadbBaHWYECKHX
sneMenToB. [loTeHIIOMeTpHSI.

Xumunueckas kuHetnka. Katamus

Kunetnka peaknuii B TOMOTeHHBIX cucTeMax. CKOpOCTh M KOHCTaHTa
CKOPOCTH XUMHYECKOW peaknud. MONeKyIIpHOCT W TOPAIOK pPEeaKIH.
Juddepenimanbaple ¥ HHTETpalbHbIE KHHETHYECKHE YPaBHEHHS pPeaKIuid
HYJIEBOTO, IEPBOT'0, BTOPOTO U TPETHET0O MOPsIKA. MeTo bl ONpeAeneH s nopsaaKa
peakuuy. 3aBUCHUMOCTh KOHCTAHTbl CKOPOCTH XHMHYECKOH peakuuu OT
TeMIepaTypsl. YpaBHEHHE AppeHHyca, €ro aHalmu3 M HpuMeHeHue. Teopuu
XAMHUYECKOH KHHETHKH: TEOpUsl aKTUBHBIX COYHApeHHH, TEOpHs IMepexomHOTO
COCTOSIHUSL. DHeprust akTuBaIy. KiuHeTnka reTeporeHHsIx mponeccos. LlenmHsie n
¢doroxumudeckne  peaknmu.  Knaccnukamus — KaTaIUTHIECKHX — PEaKIUi.
["oMOreHHbIH U reTepOreHHbIH KaTaius.

6.4. TemaTnueckuii NJIaH JJa60OPaTOPHBIX padoT



JlabopaTopHBIi TpakTUKyM BKJIIOYAaeT BbIIONHEHHE 8 1abopaTopHBIX padoT,

BI)I6I/IpaeMBIX us3

HHXC

NpUBEJCHHOrO TnepedyHs (Tabn. 4) TakuM o0pa3oM, 4YTOOBI B MAapLIPYTHOM JIMCTE KaXJOro oOydaromierocs ObUIH
JabopaTopHbIe pabOTHI IO KAXKIOMY THIIOBOMY 3KCIIEPUMEHTAIbHOMY METOY.
Tabu. 4. JlabopaTopHbIi IPaKTHKYM

Tpyno-
Ne | Nepazgena b ®dopma
HanmenoBanne 1abopaTopHbEIX paboT €MKOCTh
/I | AUCIMILTMHEL KOHTPOJIS
gac.

1. 2 OmnpezeneHue TeIOTH TUCCOIUAIMN C1a00r0 OCHOBAHMUS. 7 Oruer.
«3amura»

2. 2 OnpezeneHue UHTErPaIbHON TEIIOTHI PAaCTBOPEHHUS. 7 Oruer.
«3amura»

3. 3 OmnpeneneHne MOJIEKYJISIPHON Macchl BEIIECTBA KPUOCKOMHYECKUM 7 Oruer.
METOJIOM. «3ammra»

4, 3 Omnpenenexne MOJIEKYJIAPHOI MAacChl BELICCTBA 7 Oruer.
90yIIMOCKOITYECKUM METOZIOM. «3aruTan

5. 3 W3ydeHne pa3sroHKH KHUIKUX OWHAPHBIX CMECCH. 7 Oruer.
«3amura»

6. 3 W3yyenne paBHOBecHS KHUAKOCTh-IIAp B OHHAPHBIX KHUOKHX 7 Oruer.
CHUCTEMAX. «3amura»

7. 3 IMocTpoenne auarpamMMbl IUIAaBKOCTH OWHApHOW HenzoMophHOI 7 Oruer.
CMECH. «3amura»

8. 3 OmnpeneneHne JaBICHUS HACHINIGHHOTO Mapa IMHAMHYECKUM 7 Oryer.
METOJIOM. «3amura

9. 3 Omnpenenenne ko3 QUIEeHTa paclpeaeNeHus fofa B CUCTEMe U3 7 Oryer.
JIBYX HECMEIINBAIOIINXCS )KUAKOCTEH. «3ammuTa»

10. 4 OmnpezeneHe KOHCTAHTHI PABHOBECHS pEaKIUU 00pa3oBaHUs 7 Oruer.
ponanuaa kobOansTa CIEeKTPOPOTOMETPUIECKIM METOIOM. «3amura»

11. 4 OmnpeneneHne KOHCTAHTBI PAaBHOBECHS pPEAKUHH 00pa3oBaHUS Orver

- 7 :
KOMILIEKCHOTO aHuoHa | 3 OKCTPAKI[MOHHBIM METOJIOM. «3ammuTa»

12. 4 PacuéT noHHOTO paBHOBECHS MHOTOOCHOBHBIX KHCIIOT. 7 Oruer.
«3amura»

13. 4 Omnpenernenne KOHCTaHTBI o0pa3oBaHus KOMIUIEKCHOTO 7 Oryer.
COCVHEHUS. «3ammra»

14. 5 Uzmepenne D/1C snemenTa danmans-Skoou. 7 Oruer.
«3ammra»

15. 5 OmnpexeneHnie KOHCTAHTHI TUCCOIMAIIH CIA00TO AIIEKTPOIIHTA. 7 Oruer.
«3amura»

16. 5 BnusiHue Temnepatypsl Ha 3J€KTPOIPOBOAHOCTL PACTBOPOB. 7 Oruer.
«3ammra»

17. 5 V3y4eHne cCkopoCTH THpaTalyy yKCyCHOTO aHTHAPHIA. 7 Oruer.
«3ammra»

18. 5 OmnpeneneHne paCTBOPUMOCTH TPYIHOPACTBOPUMBIX COCIHHEHUH. 7 Oruer.
«3amura»

19. 5 OnpeneneHne TEPMOIUHAMHUCCKUX —XAPAaKTEPUCTHUK — PEAKI[HIA, 7 Oruer.
MIPOTEKAIOMNX B FATbBAHUYECKOM DIIEMEHTE. «3ammuTa»

20. 5 Omnpenenenne pH - ruaparooOpasoBaHust. 7 Oruer.
«3amura»

21. 5 Omnpenenenne ko3 UIMEHTa aKTHBHOCTH BOJHBIX pacTBOPOB 7 Ortuer.
3JIeKTPOJUTOB U3 AaHHbIX 10 D/IC 1enel ¢ mepeHocoM. «3ammra»

22. 5 HccnenoBaHne KOHLEHTPALMOHHBIX 3JIEMEHTOB C IIEPEHOCOM. 7 Oruer.
«3ammra»

23. 5 OmnpeneneHne 3I€KTPOIPOBOIHOCTH MPHU MPEAETFHOM Pa3BeCHUN 7 Oryer.
€11ab0Tr0 3IEKTPOIIUTA. «3ammra»

24, 5 CriekTpo(hOTOMETPUYIECKOE HM3MEPEHHE CKOPOCTH Pa3lIOKCHHUS 7 Oruer.
KoMILIeKca okcanara maprasua (I11). «3ammTan

25. 6 W3yueHne ckopocTH HHBEPCHHU caxapa. 7 Oruer.
«3ammra»

26. 6 W3ydyenne  CKOpOCTH  Pa3lOXKEHHS  MEPEeKUCH  BOAOPOIA 7 Oryer.
ra30MeTPUYECKHM METOJIOM. «3amuTan

27. 6 DOTOXUMHUYECKOE pa3IokKeHHe NePEeKUCH BOJOPOIa. 7 Oruer.
«3ammra»

28. 6 N3smepenne kodddunmenta quddy3nu napos KUAKOCTH B BO3IyXe 7 Oruer.
METOJIOM yBIIEIEHHSI. «3amuTa»

29. 6 W3yyenne  KUHETHKH  peakIMd  HOMUPOBAaHUS  aIleTOHA Oryer.
CIEKTPO(YOTOMETPUUECKUM METOIOM. «3ammuTa»

6.5. TemaTnuecKkmii IJIaH NPAKTHYECKUX 3aHITHI



HpaKTqucm/[e 3aHATHA HE nDe()VCMOmDeHbZ

6.6. KypcoBbie pagoThI

Kypcoas pabota re npedycmompena.

6.7. CamocTosiTesibHAs1 paboTa 00y4aronierocs

CamocrostensHas pabota cryneHtoB (CPC) — 310 nesTenpHOCTh 00y4alomuxcs, KOTOPYI0 OHH COBEpLIAIOT Oe3
HEMOCPEJCTBCHHOW  IMOMOLIM M yKa3aHW{  TpernojaBartelis, pPYKOBOJCTBYSCh  C(HOPMHUPOBABLIMMECS  paHee
MPEICTABICHUSIMH O MOPSIIKE M MIPABWIBHOCTH BhIMonaHeHus onepanuil. Llens CPC 3akmodaercs, kak B yCBOCHUH 3HAHWH,
TaK ¥ B (JOpMHPOBAaHMN YMEHMH M HaBBIKOB II0 WX HCIIOJIb30BAHHIO B HOBBIX YCJIOBHSX HAa HOBOM y4eOHOM MaTepHale.
CamocrosiTensHasgs paboTa Tpu3BaHa OOECHEYMBATH BO3MOXKHOCTH OCYIIECTBICHUS CTYIEGHTAMH CaMOCTOSTEIBHOM
MO3HABATEJILHOHN AEATEIBHOCTH B OOYyUEHHH, W SBISIETCS BHIOM y4eOHOTO TPyAa, CIIOCOOCTBYIOIIETO (JOPMHPOBAHUIO Y
CTYICHTOB caMocToATeNbHOCTH. TpynoemkocTs u Buabl CPC oTpaxeHHH B Ta0I. 5-7.

3amaHus A1 KOHTPOJIBHOHW PaOOTHI IPUBEACHHI B y9eOHO-METOIIMYECKUX OCOOMSIX:

1. ®usnyeckas xumusi. MeToandyecKre yKa3aHHsl ¥ KOHTPOJIBHBIC 3aJaHUS [T CTYICHTOB 3a09YHOTO OTICICHUS
BBICIIIMX YYCOHBIX 3aBE/ICHUII MO HAMPABICHUIO MOJATOTOBKH 0akanaBpoB «XHMHUYecKas TexHomorus». Y.1. /
Hosomockosckuit nactutyt. Coct.: H.®. Kusum, O.I1. Hecteposa. HoBomockosck, 2013. —64 c., wu.

2. ®usnyeckasi xuMusi. MeTou4yeckue yKka3aHusi U KOHTPOJIbHBIC 3aJaHus IS CTYJCHTOB 320YHOT'O OT/IEJICHUS
XMMHUKO-TEXHOJOTMYECKUX U TEXHOJIOTHYECKHX CIIEIHaIbHOCTEH BBICHIMX Y4eOHBIX 3aBeneHui. U.2. Usn. 3-e,
¢ ucnpasienusmu u gonoiaHenusamu. / TOY BIIO PXTY um. JI.M.MenneneeBa, HOBOMOCKOBCKHII HHCTUTYT
(pumuam). Cocrt.: H.®. Kuzum, O.I1. Hecteposa. HoBomockosck, 2011. — 64 c.

KonrponpHas pabora odopmisercs Ha nucrax Oenoit Oymarum ¢opmara A4 U COOEP)KUT TUTYJIBHBIA JIHCT,
YCIIOBHE 3aJIa4M, PEIICHUSI ¢ KOMMEHTapusIMH, rpadukn. PekomeHayeTcss KoMnbloTepHas BepcTka. Iloss co Bcex CTOpoH
20 MM, HHTEpBaI MOy TOPHBIN, mpudT 12 nT. Bo3aMokHO «Kitaccuaeckoe» ohopMIICHHE, T.€. B YICHHUECKOH TETPaIH.

Oo6pa3oBaTejibHbIE TEXHOJIOTHH

[TpexycMOTpeHO HCIIOIB30BaTh CIIEAYIOUINE AKTUBHBIE W WHTEPAKTHBHBIE (OPMBL: OOCYXIECHHE PE3yJIbTaTOB
JKCIIEpUMEHTa, OOCYXKIECHHE pe3yJIbTaTOB WHAMBHIYAIbHBIX 3aJaHHi, pa300p KOHKPETHBIX CHUTyalud, oOCyXIeHHe
TEOPETUYECKUX BONPOCOB. KOHTpOIIEHBIE pabOTHl MOTYT OBITh HaIIPABJICHBI IPEIOABATENIO Ha IPOBEPKY Mo e-mail.

6.8. KonTtakTHasi paGoTa, caMoCTOsITeIbHASI pa60Ta 00y4YaIoLIerocs Mo CecCuim
Ceccust 7 (1-2 cenrsops)

Tab:n. 5. KonraktHast paborta

Bupn yueOHoit Howmep Henenu cemectpa
paGorsi o rrr ]
1. KOHTaKTHast
pabora
— JIEKIus, aK.4. /
HOMep pazjena

11

Ceccus 8 (12 saBaps — 3 deBpais)

Tab6u. 6. KonTakTHast U camocTosITeNbHas paboTa

Bun y4ue6Hoit Homep Henenu cemecTpa

paGoTHI |2 [3Ja]5[6[7]8]9oJwofJ1af12]13[14]15]16]17 18] 19
1. KOHTaKTHast
pabora
— JIEKIUH, aK.4. /
HOMeEp pasjena
2. ®opMbl
KOHTPOJISL
— cobecemoBaHne
IPH 3aIIUTe
KOHTPOJIbHOM
paboTsI;
— TECTHPOBAHHUE




CamocrosTenpHas
pabora
oOyuaromerocs

N3yuenue
TEOPETHYECKOTO
MaTepuana

BrimonHenue
KOHTPOJIbHON
paboThI

IToaroroBka k
71a00PaTOPHBIM
3aHATHIM

IIpoooncenue mabiu. 6

Bun y4ue6Hol paboThI

Howmep Henenu cemectpa

20 (aem)

21

22

1. KonTaktHas pabora
— JIGKIIUH, aK.4.,

— nabopaTopHbIC
paboTHI, aK.u.,
(Homep pasnena)

(2-6)

(2-6)

(2-6)

(2-6)

2. ®opMbI KOHTPOJIS

— cobeceroBaHKE TIPH
3aIIUTEe KOHTPOJIbHON
paboThl

— TECTUPOBAHUEC

— BBINOJIHEHUE
KOHTPOJIBHOTO
3aJaHUs

— IIOATOTOBKA K
OK3aMEHY U 3K3aMEH

3. CamocTosTenpHast

pabora cTyneHra (ak.d.)
— U3sydenune
TEOPETHYECKOTO
Marepuaia

IToxroroBska x
71a00paTOPHBIM
3aHITUSIM

— IToaroroBka k
TECTUPOBAHHUIO

Ceccus 9 (8 uronst — 30 uroHs)

Tabn. 7. KoHTakTHas U caMOCTOsITeIbHAS paboTa

Bun yue6HOit paboTel

Howmep Henenu cemectpa

26 [ 27 [ 28] 29[30[31[32[33][34]35]36]37]38]39]40]

1. KoHTaKTHas
pabora
— JICKIIMH, aK.4.

2. ®opMBbI KOHTPOIIS

— cobeceioBaHNe
IPH 3aIIUTe
KOHTPOJIbHON
padoTsr;

— TECTUPOBaHHUE

CamocTosTenpHas
pabora
o0ydaroerocs

Uzyuenue
TEOPETUYECKOTO
MaTepuaia




Brimonnenue
KOHTPOJIbHOM 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
paboThI
IToaroroBka k
71a00PaTOPHBIM
3aHATHAM

Ipooonscenue mabn. 7

Howmep Henenu cemectpa

Bun yuebHoii paboTs

41 (mHu Henerm) 42 43
1. AynuropHsle
3aHATHSA
— JeKnuH (aK.4.), 4 4 2
HOMEp pa3jena (2-6) | (2-6) | (2-6)
= J'I6a60paTOpHBEe 2 2 2 2
paboThl, ak.4., (HOMep
) (2-6) (2-6) | (2-6) (2-6

2. ®opMbI KOHTPOJIS
— cobecetoBaHNe IPU

3aIIUTE KOHTPOJIBHOMN + + +

paboThI

— TECTHPOBAHHE 1

— BBINOJIHEHHE )

KOHTPOJIBHOI'O 3aIaHUsL
— IIOATOTOBKA K
OK3aMEHY U 3K3aMCH

3. CamocTosTenbHas

paboTa cTyeHTa, aK.J.
— U3sydenue
TEOPETHIECKOTO
Marepuaia
IToaroroska k
1mab0paTOPHBIM 2 2 2 2
3aHATHAM
— IToaroroBka k
TECTHPOBAHUIO

7. CAMOCTOATEJBHASA PABOTA

CaMocTosiTeNbHAs PaboTa MPOBOAUTCSA C IIEJBI0 OCBOSHHUS 3HAHWA M YMEHUH 10 JUCIMILIMHE U
MpeTyCMaTpPUBACT:

- O3HAaKOMIIEHHE U TMPOpabOTKy pPEKOMEHIOBAHHON JHMTEpaTypsl, paboTy C 3JIEKTPOHHO-
OMOIMOTEYHBIMM CHCTEMaMH, BKJIIOYas IEpPeBOJBl MyONUKAIMii W3 HAy4YHBIX JKYpPHAJOB, LIUTUPYEMBIX B
bazaxWeb of Science, Scopus, Chemical Abstracts, PUHLI;

- y4aCTHU€ B CEMHHapax, KOH(l)epeHHI/ISIX, IIPOBOAMMEBIX B HHCTI/ITyTe 110 TCMAaTUKEC JUCIHMITIIINHBI,
- IOATOTOBKY K BBIITIOJITHCHUIO KOHTPOJIbHBIX pa60T 0 MaTCpUually JJICKIUOHHOI'O KypcCa,

- MOATOTOBKY K crave 3k3ameHa (4,5 cemectp) u nabopaTopHoro mpaktukyma (4,5 cemectp) 1o
JTUCITUTLTAHE.

[InanmpoBaHre BpeMEHH Ha CaMOCTOSATENBHYIO pabOoTy, HEOOXOAMMOTO Ha HM3Y4YeHHE IMCIUILIMHEI,
CTYZICHTaM HaJI0 OCYIIECTBISITh HA BECh TIEPHOJI U3yUCHHUS, IPELyCMaTPUBAasl IIPH 3TOM PETYISIPHOE IIOBTOPEHHUE
NpOMICHHOr0 MaTepuana. Marepuai, 3aKOHCTIEKTUPOBaHHBIN Ha JIEKLIUAX, HEOOXOIUMO PETYJISIPHO JTOTIOIHSTh
CBEJICHUSIMH M3 JIMTEPATypHBIX HCTOYHUKOB, NPEACTaBICHHBIX B pabouedl mporpamme. llpm paborte c
YKa3aHHBIMH HMCTOYHUKAMH PEKOMEHIYETCSI COCTaBIIAITH KPAaTKUM KOHCIIEKT Marepuana, ¢ 00s3aTelIbHbIM
¢uxcupoBanueM OHOIMOrpadUUECKIX JAHHBIX HCTOYHHKA.

8. OIEHOYHBIE MATEPUAJIBI



OHCHOHHBIC MaTCpuajbl NPCACTABJICHBI B BUAC OTACIBHOIO JOKYMCHTA — (DOH,Z[a OLCHOYHBIX CPCACTB,
SABJIIAIOIICTOCA HEOThEMJIEMOM YaCThIO pa60qel71 mporpaMmsbl JUCHUILIAHBI.

9. METOANYECKHUE YKA3AHUS 110 OCBOEHUIO JUCIMITTIMHBI

Opraamsanusi 00pa3oBaTENBHOTO MPOIECCa PErIaMEeHTHPYETCs yYeOHBIM ITUTAHOM M pPacHicaHhueM ydeOHBIX
3aHATHH. SI3bIK 00yueHus (TpenojaBaHus) — pycckuil. [yl Bcex BHIOB ayJUTOPHBIX 3aHATUI «4ac» yCTaHaBIMBACTCS
MPOJOJDKUTENLHOCTEIO 45 MUHYT. 3a4eTHasi eTUHNIA COCTABILIET 27 aCTPOHOMHYECKUX YacOB WM 36 aKa/JleMUYeCKUX dac.
Yepe3 kaxzaple 45 MHUH KOHTAKTHOM pabOTHI JieNlaeTcsl MEpephIB IPOJODKUTENBFHOCTBIO 5 MHH, a IOCie JBYX 4ac
KOHTaKTHOW paboThI AeaeTcsi IepephIB MPOIOIDKUTENBHOCTBIO 10 MUH.

CereBas (l)OpMa pcajim3anuu nmporpaMmMbl JUCHUIIJIMHBI HE UCTIOJIb3YCTCH.

OOyuaronuiicss UMeeT MPaBO Ha 3a4eT Pe3yJIbTaTOB OOyYeHHs M0 IUCUHIUIMHE, eCJIH OHAa OCBOCHA WM MpH
MOJYYCHUU CPEIHEr0 MPO(ECCUOHANBHOTO 00pa30BaHUs W (WJIM) BBICIICTO OOpa30BaHUA, a TAKKE JOMOJHUTEIBHOTO
oOpa3oBanus (py HaIUYUH) (Hajee - 3a4eT Pe3ybTaTOB 0O0YyYeHHs). 3aYTCHHBIC PE3yJIbTaThl OOYUYCHUS YUUTHIBAIOTCS B
Ka4eCTBE PE3yJIbTATOB MPOMEKYTOYHOM aTTeCTAI[MH B YCTAHOBICHHOM B IHCTUTYTE MOpSIKE.

9.1. Odpa3oBaTeabHbIE TEXHOJIOTHH

OOGpasoBarenbHBI MpoLecc HPH OCBOCHWM THUCLMIUIMHBI OCHOBBIBACTCS Ha HCIIOJIB30BAHUH TPaJHLHOHHBIX,
MHHOBALIMOHHBIX M MH(POPMALOHHBIX 00pa30BaTeNBHEIX TeXHOJOrHHA. Bo3moxna peanmmsamus OIIOIl ¢ mpuMeHeHUEM
NIEKTPOHHOTO OOYYeHHS] W NUCTAHIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJOTMH. TpagulroHHBIE 00pa30oBaTeIbHBIC
TEXHOJOTUH  TPEACTAaBICHBI  JIGKIMAMH M  CEMHHAPCKAMH  (IPAKTUYSCKUMH) 3aHATHAMH. VIHHOBallMOHHBIC
00pa3oBaTebHbIC TEXHOJIOTUH HMCIONB3YIOTCS B BHAC NPHUMECHEHUS AKTUBHBIX M WHTCPAKTHBHBIX (OPM IPOBEACHHUS
3ansTHi. H(bOpMaLoHHbIe 00pa3oBaTe/IbHBIE TEXHOJIOTHU PEANU3YIOTCS MyTeM aKTHBH3aIl[HM CAaMOCTOSITEILHON PaboThI
CTY/ICHTOB B MH(QOpPMaIIMOHHON 00pa3oBarenbHOi cpene. [Ipu npoBeeHnn y4eOHbIX 3aHATHIH 00eCTIeYUBACTCS Pa3BUTHE Y
00y4aromuxcsi HABBIKOB KOMaH/IHOW paboThl, MEKIMYHOCTHON KOMMYHUKALIWH, TIPUHATHS PEIleHHUH, JTMIEPCKUX KaueCTB
(BKJIIOYAsi IPOBEJICHUE MHTEPAKTHUBHBIX JICKIU, IPYNIOBBIX JAUCKYCCHH, POJIEBBIX WIP, TPEHHHIOB, aHAIN3 CUTyalUi U
MMHTALMOHHBIX MOJIeIIel, pernoiaBaHne AUCIMIUIMH (MOysei) B popMe KypcOB, COCTABJIEHHBIX HA OCHOBE PE3yJIbTaTOB
HAay4YHBIX HCCJICJOBaHHMH, NPOBOJUMBIX OpraHU3alMeil, B TOM 4YHCIE C YYETOM pETHOHAIBHBIX OCOOCHHOCTEH
npoecCHOHANBHON NEeSTeIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTEH paboTonaTernei).

9.2. Jlekunu

JIeKIMOHHBIN KypC npeamnojgarac€t CHCTEMaTU3UPOBAHHOEC U3JI0KEHUE OCHOBHBIX BOIIPOCOB COACPKAHUA NUCHUIIIINHBI.

Ha mepBoit nexkuun jekTop 00s3aH NpeaylpeauTh CTYAEHTOB, IPUMEHUTENBHO K KakoMy 0a30BOMy y4eOHHUKY (yueOHHKaMm,
yueOHBIM TTOCOOUSIM) OyeT IPOUUTaH KypcC.

JlexioHHBIH Kypc obecrieunBaeT Oojiee IIyOOKOe MOHMMAaHWE Y4eOHBIX BOIPOCOB HPH 3HAYMTEIBHO MEHBIIEH 3arparte
BPEMEHH, YeM 3TO TPeOyeTCs CPEAHECTATUCTHIECKOMY CTYAEHTY Ha CAaMOCTOSTENbHOE U3ydeHHEe MaTepHrana.

9.3. 3aHATHS CeMUHAPCKOrO THIA

CeMHHapCKI/Ie (HpaKTI/I‘IGCKI/Ie) 3aHATHSA NOPEACTABIIAIOT coboit ACTAIM3alul0 JICKIIMOHHOTO TEOPETUYCCKOro Marepuala,
HaIpaBJICHBI HA 0Tpa60TKy HaBBIKOB, IPOBOAATCS B LEJIAX 3aKPCIUICHUA KypCa U OXBAaTbIBAKOT BCE OCHOBHBIC pa3JACiibl U CHUIIJINHEIL.

OcHOBHOIT (OopMOli TPOBEACHHST CEMHUHAPOB W IPAKTHYECKHX 3aHATHU sIBISETCS OOCYyXkIeHHE Hauboyiee MPOOJIEMHBIX U
CJIOKHBIX BONPOCOB MO OTAEIBHBIM TeMaM, a TaKXKe pelleHue 3aJad M pa30op NpUMEpOB M CUTyaluil Mpu KOHTaKTHOH pabore. B
00513aHHOCTH TPENOAaBATENsI BXOIAT: OKa3aHHEe METOAMYCCKON MOMOIIU M KOHCYJIETHPOBAaHHUE CTYJCHTOB IO COOTBETCTBYFOIIIIM TEMaM
Kypca, OTBETHI Ha BOIPOCH, YIIPaBJICHHE IPOLIECCOM PEUICHUS 3a1ad.

AKTUBHOCTb Ha IPAKTHYECKUX 3aHATHAX OLCHUBACTCS MO CIEAYIOIUM KPUTEPUAM:
[] oTBETHI Ha BONIPOCHI, IIPEIaraéMble MpPEnoaaBaTesIeM;
[] BBIMOJIHEHUE 3a/1aHU (pelIeHHe 3a/1a4);

OIIeHI/IBaHI/Ie NPaKTHICCKUX 33I[aHI/II71 BXOJUT B OLICHKY.



9.4. /IabopaTopHbIe padoThI

JlaGopaTopHbIi MPaKTHKYM HaYMHACTCS ¢ O3HAKOMJICHHUS ¢ TEXHUKOM 6€30MacHOCTH.

Tlo xaxnmoit maboparopHoii paboTe cTyIeHT 0(OpPMIIIET MMCBMEHHBIH oTUeT. TeKyIuid KOHTpOoIb Ha 1abopaToOpHBIX padoTax
MPOBOJMUTCS B BHIE YCTHBIX OINPOCOB — «3aIllUTa» IO HMTOraM JabopaTOpHBIX paboT. OueHmBaeTcs Xon JIa0OpaTOpPHBIX padoT,
JOCTUTHYTBIE Pe3yJIbTaThl, KauecTBO 0(OPMIICHHE OTIETa, CBOCBPEMEHHOCTh CIA4H.

9.5. CamocTosiTeJibHasi pa00Ta CTyAeHTa
JIns yCHemHOro yCBOGHHS JUCUUIUIMHBL HEOOXOJMMO HE TOJIBKO IOCEIIaTh AyAWUTOPHBIC 3aHATHA, HO M BECTH aKTHBHYIO
CaMOCTOSITENBHYIO padoTy. [Ipn camocTosTeIbHOI MpopaboTKe Kypca 00yJaronuecs JODKHEL:

. HNOBTOPUTh 3aKOHCIEKTUPOBAHHBIA Ha JIGKIUOHHOM 3aHATUM MaTepHal U JONOJHHUTb €ro ¢ Yy4eToM
PEKOMEHIOBaHHOM 10 JAHHOHU TeMe JIUTepaTyphl;

. U3yYUTh PEKOMEHJIOBAaHHYI0 OCHOBHYK U JIONOJHUTCIBHYIO JHMTEPaTypy, COCTAaBIATH TE3UCHI, AHHOTALUU HU
KOHCIIEKTHI HanboJiee BaXKHBIX MOMEHTOB;

. CaMOCTOSITEJIFHO BBIIONHUTH HHIIMBHAYTbHBIE 3a1aHus (paszaen 5.8);

. HCIIOJIb30BAThH JUI CAMOIIPOBEPKH MaTepUalla OLICHOUHBIE CPECTBA.

WunuBunyansHOE 3aaHUE OLIEHUBACTCS MO CIICTYIOLIMM KPUTEPUSIM:

. [IPaBWIBHOCTb BBIIIOJHEHUS 3aJaHUS;

. AKKypaTHOCTH B 0(OpMIICHUH PabOTHI;

. UCIIOJIb30BAHUE CIIELIUAIbHOM JIUTEPATYPBL;

. CBOGBPEMEHHas C/laya BBINOIHEHHOTO 3a/1aHus (yKa3bIBaeTCs MPEIoJjaBaTeseM).

9.6. MeToauueckue PEeKOMEHAAUMH T npenonaBaTeﬂeﬁ

OcHOBHbIE NPUHLIMIIBI 00y4YeHUsI

1. HeJ’IB 06y'-{eHI/I$I — Pa3BUTH MBIIIJICHUE, BI:Ipa6OTaTI: MUPOBO33PCHUEC; MMO3HAKOMUTL C UACAMU U METOAAMU HAYKH; HAYYUTH
MPUMECHATh HPUHIUIBI U 3aKOHBI JIA pEIICHUA ITPOCTBIX U HECTAHAaPTHBIX (bI/I3I/IKO-XI/IMI/I‘I€CKI/IX 3aga4.

2. OOy4eHHe MODKHO OpraHMYECKH cOYeTaThCs ¢ BocmuTaHWeM. Hy)XHO pa3BHBaTh B CTYIEHTax BOJICBBIE KadecTBa U
Tpynomobue. HeHaBs3unMBO, K MeCTy NPUBHBATh JJIEMEHTHl KyIbTYpHI IOBEACHHSA. B dWacTHOCTH, IpemojaBaTeldb JOKEH JIMIHBIM
IPUMEPOM BOCHHUTBIBATH B CTYJEHTaX IIyHKTyaJbHOCTb U YBaKCHME K UyXOMy BpeMmeHH. Henomyctumo mnpenonaBaHue
OJTHOCEMECTPOBOH yueOHOM ANCIUITIMHEI IIPEeBpaniaTh B MHOroceMecTpoBoe. Bo3Hukias akajeMudeckas 3aJOJDKEHHOCTD JOJDKHA ObITh
JIMKBUJMPOBaHA B IEPHUOJ CIEAYIOIIEro ceMecTpa 10 Haualla 3a4eTHON HeJelH.

3. O0yueHune TOIKHO OBITH HE MACCUBHBIM (COOOIINM CTYJeHTaM HEKOTOPBI 00heM HH(DOpMAIINH, PACCKaKEM, KaK PEIIatOTCs
T WIM MHBIE 331a41), a aKTUBHEIM. Hy)XHO cTpOuTh 00y4eHHe Tak, 4TOObl B OBJIAJCHHN MaTEPUaJIOM OCHOBHYIO POJIb MIrpajia MamsTh
Joruyeckas, a He popmasbHasi. 3anmOMHHAHHE JOJDKHO IOCTHraThesl 4epe3 riiy0oKkoe MOHNMaHHe.

4. OmHO W3 BaKHEUIINX yCIOBUH yCHEITHOTO 00yUeHHs — yMEHHE OPTaHU30BaTh paboTy CTYJEHTOB.

5. OTHomeHwe mpemofaBaTeNs K CTYJSHTaM JOJDKHO HOCHTh XapakTep moOpoxenaTenbHO TpeGoBaremsHOCTH. Jlmst
CTUMYJIMPOBAHUSI pAabOTHI CTYJICHTOB HY)KHO HCIOJB30BaTh MOOLIPEHUE, 0J0OpEHHe, ITOXBATy, HO He MOpHLAHUE (IOPULAHHE MOXKET
HNPUMEHSTBCS JINIIB Kak HCcKiroueHue). [IpernogaBaTens 10KEeH OBITh I CTYJEHTOB JOCTYITHBIM.

6. HeoOxommM perymisipHBI KOHTPOJb pabOTHI CTyIeHTOB. [IpaBMIIPHO IMOCTaBICHHBIA, OH MOMOTAeT WM OPTaHM30BaTh
CHCTEMaTHYECKHE 3aHATHS, a IIPENoAaBaTeNto JOCTUYb BEICOKUX PEe3yIbTaTOB B 00yUEHUH.

7. Baxuenmei 3az{at1e171 HpeHoz[aBaTeneﬁ, BEAYIIHUX 3aHATHA MO JUCHUIUINHE, SIBIIACTCA BLIpa60TKa Y CTYACHTOB OCO3HAHUA
HeO6X0}1MMOCTI/I MU TIOJIC3HOCTH 3HAHUA OUCHHUIIJIMHBI Kak TGOpCTIA'—[GCKOﬁ " npaKanecxoﬁ OCHOBBI Ui HU3YUYCHUA l'[pO(bI/IJ'lele
JHUCIUILINH.

8. C uenbio 6osee 3pPeKTHBHOTO yCBOGHHS CTYJCHTaMH MaTepHalia JaHHOW JUCLUIUIMHBI PEKOMEHYEeTCsl PU MPOBEICHUH
JIEKI[HOHHBIX, MPAaKTHYECKUX M JIaAOOPAaTOPHBIX 3aHATHH HCHOJIB30BAaTh COBPEMEHHBIE TEXHHYECKHE CpeJCcTBa OOYyYeHHS, a MMEHHO
MPE3eHTAINH JICKIIUH, HATJISIHBIE TOCOOMS B BUJIE CXEM IIPHOOPOB, eTaielt 1 KOHCTPYKIUH TPHOOPOB, KOMITBIOTEPHOE TECTHP OBAHHE.

9. lns Gonee riayOOKOro M3ydeHHs MpenMeTa W MOATOTOBKH PAZa BOIPOCOB (T€M) VISl CAaMOCTOSITENEHOTO H3YUYEHUS IO
paszenaM JMCLMIUIMHBI IIPENOAaBaTeNlb IPEJOCTABIACT CTYJICHTaM HEOOXOOUMYI0O HMH(OpPMALMI0 O HCIOJIb30BaHUH Y4eOHO-
METOJUIECKOTO O0ecCIeueHns: y4eOHHUKaX, y4eOHBIX MOCcOOMsIX, COOpHMKAaxX NPHMEpPOB U 3aJad M OMHCaHHE J1a0OpaTOpHBIX paboT,
Harmmanu MHTepHET-pecypcoB.

HpI/I TEKYIIEM KOHTPOJIE PEKOMEHAYETCS HCIIOJIb30BaTh KOMIIBIOTEPHOC WIIHA 0JIaHKOBOE TECTUPOBAHUE, KOHTPOJIbHBIC
KOJUIOKBUYMbI UJIM KOHTPOJIBHBIC pa60T},1.

KOHTpOIIbHoe (I/ITOFOBOC) TECTUPOBAHUC BKJIOYACT B ce0st 3a/laHusl 10 BCEM TEMaM pasjaeciia pa60t1e1‘/'1 nporpaMmbl



JUCIHMIIIIMHBI.

10. Henp nexuun — popMHUpOBaHKE Y CTYICHTOB OPUEHTHPOBOYHOI OCHOBBI ISl ITOCNIEAYIOMIET0 YCBOSHHSI MaTepHana MeTOI0M
caMocTosTeNnbHON paboTsl. CofeprkaHue JIEKIUH JOHKHO OTBEYaTh CIACAYIOUIUM THIAKTHIECKUM TPEOOBaHUIM:

1 m3noKeHHe MaTeprasa OT IPOCTOrO K CII0YKHOMY, OT M3BECTHOTO K HEH3BECTHOMY;

2 JIOTUYHOCTh, YETKOCTh H SICHOCTD B U3JIOKEHHU MaTepuana;

3 BO3MOXKHOCTB ITPOOJIEMHOT'0 HU3JI0KEHHs, TUCKYCCUH, AUAJIOTa C LIENbI0 aKTHBU3ALUH JSSITEIbHOCTH CTYICHTOB;

4 omnopa CMBICIIOBO# 4acTH JICKIIMH Ha MO JTHHHbIC (haKThl, COOBITHSL, SIBICHHS, CTATUCTHYCCKIE TaHHBIC,

5 TecHasl CBSI3b TEOPETHYECKHX TIIOJIOXKEHHHA M BHIBOJOB C IPAKTUKONH u Oyaymiell MpoecCHOHAIBHON IesATENbHOCTHIO
CTYJICHTOB.

Hpenoz[aBaTem), YUTAIOIMUN JICKITMOHHBIC KypChbl, NOJDKEH 3HATh CYHIECTBYIOIIHE B nenarornquKoﬁ NPaKTUKE BapHUaHTBL
J'IeKL[PIﬁ, UX TUAAKTUYCCKHUE U BOCIIUTBIBAIOINUE BO3SMOXHOCTH, a TaAKIKE UX MECTO B CTPYKTYPE Mpo1ecCa 06y‘ieHI/IH.

11. Ilpm mnpoBeneHWM aTTECTAl[MM CTYJEHTOB BAaXXHO BCErJa IIOMHHUTh, YTO CHCTEMaTHYHOCTh, OOBEKTHBHOCTE,
apryMEeHTUPOBAaHHOCTb — TJIaBHbIE IPHHIIUIIBE,, HA KOTOPHIX OCHOBAaHBI KOHTPOJb M OIEHKA 3HAHUH CTYyAEHTOB. 3HaHUE KPHTEPUEB
OLIEHKHU 3HAHMI 00s13aTeNBHO AT MPEToaBaTeNs U CTyJEHTA.

Opranusanus 1a60paTOPHOro NPAKTUKYMA

OcBoeHHE CTYIEHTOM J1a0OpaTOpHOrO MpaKTHKyMa — HEeoOXOoAuMas COCTaBHas 4YacTb pabOTHI CTyIEHTa IMpPU OCBOCHUHU
JUCHHIUTMHBL. Kakaplii CTyIeHT 3a OJUH CEMEeCTp JOJDKEH BBIIOJIHHTH 110 MHIMBUIYAIBHOMY Tpaduky 6 71a00paTOpHBIX padoTHI,
YKa3aHHBIX B «MapIIpPyTHOM» JIUCTe. MapIIpyTHBIH JHCT COCTAaBISET JISKTOp MOTOKa. MapupyTHBIH JIMCT BBIOAaeTCs CTYACHTY 3a
HEJZIeIIo 10 Hadasia JJabopaTOPHOTO MPaKTUKyMa.

Bce cTyaeHTsI nepe]] HayajaoM paboThl B 1a00OPAaTOPUH MPOXOIAT HHCTPYKTAXK MO TeXHUKE Oe3onmacHOCTH. Kakblid CTyIeHT B
CIIEIMAIBHOM JKypHaJle CTaBUT CBOIO ITIOAIHMCh O TOM, YTO OH IPOCIYyIIal HHCTPYKTaX IO TEXHUKE OE30IIacHOCTH paboOTHI B
71a00paTOpHH 1 0053yeTCs BBIIOIHATE BCE IIYHKTHI HHCTPYKINH MO TeXHUKE O€30I1aCHOCTH.

1. CTyneHTHI He DOITyCKaroTCsl K paboTe B 1abopaTopuy B BEpXHEH 0Jexk/Ie U IIPU OTCYTCTBHHU OEJI0To XanaTa.

2. CTy#eHT IOITyCKaeTcsl K BBIITOJHEHUIO pabOTHI TOJNBKO IOCIE «JIOMYyCKa», T.e. NPOBEPKH MPEroJaBaTeleM TOTOBHOCTH
CTyJIeHTa.

T'OTOBHOCTB CTY/ICHTA K BBINOJIHEHHIO JTA0OPATOPHOH pabOThl COCTOUT B CIEAYIOIIEM:

a) MOATrOTOBJICHA TeKyllas paboTa, MOATOTOBKA BKIIOYAET: Ha3BaHHE PabOThI, TEOPETHYECKOE BBEICHHE, CXEMY YCTaHOBKH,
paboune GpopMynsl 1 POPMYIBI IS pacdeTa MOTPEIIHOCTEH; IepeueHb MPUOOPOB U MPUHAIEKHOCTEH (TEXHUIECKUE XapaKTEPUCTHKH
3aI0JHAIOTCS B 1a0OPATOPHK); NepeyueHb 3alaHil U TaOIMIBI JUTs 3aIMCH PE3yIbTaTOB H3MEP CHUIA;

0) 3HaHUME HKCIEPHMEHTA U TEOPHUH JTAaHHOI paboThI B paMKax OMUCAHHS PaboThl B MPAKTUKyMe U yueOHHKe, yMeHHe paboTaTh
¢ mprbopaMu, yCTaHOBKaMH, 000py TOBaHHEM;

B) 3HAHHE MPABWJI TEXHUKH 0€30I1aCHOCTH IIpU paboTe ¢ nprubopamu 1 000pyJ0BaHUEM, UCIIONB3yEeMbBIM B JAHHOH padoTe.

3. CTyeHT He I0IycKaeTcs K BBINOJIHEHUIO PadoThI, €CIH:

a) OTCYTCTBYET J1a0OPaTOPHBIHA KypHAI (B KadecTBe JaOOPaTOPHOTO JKypHAaIa CTyAEHT UCIIONB3yeT OOLIYyI0 TEeTpajab) MM He
HOJI'OTOBJIEH IPOTOKOI,

0) CTYZACHT He 3HAeT TEOPHH PabOTHl B PaMKaxX TEOPETHYECKOTO BBEACHHUS B MPAKTHKYME M HE MPECTABISLET, YTO M KaKUM
METO/IOM OH OyJIeT U3MEepSTh;

OpHako 10 OKOHYAHMs JIAOOPAaTOPHOTO 3aHSATHs CTYJEHT, HE MONY4YMBIIMI JOMycK, paboTaeT B JabOpaTOpHH, yCTpaHss
JIOTTYIIICHHBIC HEAOPAOOTKH.

4. CryneHTaM, NPOITYCTUBIIMM 3aHATHS 0 YBAXUTEIBHBIM NPUYMHAM (MMeEeTcs JONMYCK M3 AeKaHaTa), MPeIOCTaBISIeTCs
BO3MOXXHOCTh €€ BBINOJHEHHS BO BpeMsl yKa3aHHOE BeIylluM npernofasareneM. CTyneHTaM, MNPONMYCTHBIINM 3aHATHS MO
HEYBKHMTEIBHBIM NPUYHHAM, MPEIOCTABISETCS BO3MOXKHOCTH €€ BBIIIOJHEHHUS B 3aUECTHYIO HEIENI0 Ha «IyOJIepcKOM» 3aHSTHH BO
BpeMsI yKa3aHHOE BeAyIIMM IperonaBaresieM. CTyAeHTHI, HyXKTAIONIHECS B IOIOJHATEIBHON ITOATOTOBKE, MOTYT BOCIIOIB30BaThCS
ycimyramu L{eHTpa TOHOMHUTENBHOr0 00pa3oBaHus 1 MpodecCHOHAIBHON MOATOTOBKH.

5. B TeueHHe OJTHOTO 3aHATHS, KaK IPABUIIO, JIOMYCKAETCs BBINOJHEHHE He 0ojiee 0AHOIT 1abopaTopHOil paGoTHI.

6. He nomyckaercs coBMecTHast paboTa 2-X 1 OOJIBLIEro YKcnia CTYACHTOB 33 OJJHOW YCTaHOBKOM, €CIIH 3TO HE MPEAyCMOTPEHO
METOANYECKUMHU YKa3aHUSAMU K BBIIIOJITHEHUIO )laHHOI\/'I paGOTbI.

7. Ha tutyneHOM JucTe 1a0OPaTOPHOro JKypHana MOJDKHBI ObITh yKa3aHbl (aMUIIMsS ¥ MHULHKAIBI CTyIeHTa, KO y4eOHOil
rpynmsl. OdopmieHne Kaxaoi paboThl HAYMHASTCS C HOBOW cTpaHHIbl. CXeMbl U TpadMKH BBIMONHIIOTCS KapaHIANIoOM, BCE 3alUch
JIEAI0TCS PYYKOH, Uil Tpa)MKOB HCHOJI3YeTCs MHJUIMMETpPOBasi Oymara, WM OHM BBIIOJHSIOTCS C HMCIIOJB30BaHHEM KOMITBIOTEPA;
rpadMKu BKICUBAIOTCS B J1a0OpaTOpHBIiT xypHasl. Ha pacyeTHBIX CTpaHMIAX JOJDKHBI 0053aTebHO MPUCYTCTBOBATH pabodne (HopMyJIbl
C MOJICTAHOBKOW Pe3yJIbTAaTOB MPSMbIX H3MEPEHHUI M KOHCTAHT B OIHOH cucTeMe eanHuIl. Ha 3THX ke CTpaHHIaX HPOM3BOJMUTCS pacyer
norpemrHocTeil. OdopmieHne paboTHI 3aBepIIaeTcs HalMCAHNEM BEIBOJIOB.

B BBIBOJax JIOJKHBI COJCPIKATHCS OTBETHI HA CIIE/TYIOIINE BOIIPOCHL:

a) YTO U KaKUM METO/IOM HU3MEpPSIOCh,

0) MpH KaKKX yCIIOBUSIX;

0) pe3ysbTaThl ¢ aOCOMIOTHOM U OTHOCHTENIBHON MOTPEITHOCTSIMH; aHAIU3 PE3YJIbTaTOB U MOTPEIIHOCTEH.

8. IpreM «3amuThD 110 J1IabopaTopHOi paboTe 3aKIF0YaeTcs B IPOBEPKE:

a) pe3ysbTaToB paboTHL,

0) OCTOBEPHOCTH PacYeTOB M MX COOTBETCTBUS U3MEPEHHSM,

B) IIPAaBHJIBHOCTHU ITOCTPOCHHUS rpaduKoB,

T) oopMIICHUS PabOTHI U BBIBOJIOB.



BrmonnenHas paboTa oTMedaeTcs B XKypHaje CTy/AeHTa ITOIIHCHIO NPENoAaBaTelsl ¥ IPOCTaHOBKOH naTsl. PaboTa cunTaercs
3aUTEHHOH, €CIM Ha CTpaHHIlE, A€ HAUYMHAETCsS €€ OMHMCaHhe, UMeeTcd 3 MOJMUCH TPENOoAaBaTells: 3a «IOMYyCK», «BBINOIHEHUE» U
«3almuTa» ¢ yKasaHueM AaThl. Ilocie BHIMOIHEHMS M 3alIUTHI BCEX JAOOPAaTOPHBIX paboOT MpenojaBaTeNs B XKypHale CTyAeHTa JAeiaeT
3anuch: «Bce mabopaTopHble paboThI, IPEAYCMOTPEHHBIE MAPIIPYTHBIM JIMCTOM, BBINOIHEHBI U 3aIIMINEHbD», CTABUT MOJIUCE U AAaTY.

9. XXypHain npenonaBarens XpaHUTCS y 1abopaHTa TOH Ja00OpaTOpHU, B KOTOPOi 3Ta paboTa BhImonHseTcs. [IpaBuia BegeHus
JKypHaJIa IIperoaBaTes.

1. B rpade xypHana y4era BHIIOIHEHHBIX CTYJSHTaMH JIa0OpaTOPHEIX paboT AenaeTcs oTMeTKa o BeimonHeHnu. Ecim pabota
«3aIIUIICHAY, IETaeTCsl OTMETKA O 3alllUTe C YKa3aHHeM JaThl.

2. B ciydae oTcyTCTBHS CTyAeHTa Ha JIaOOPATOPHOM 3aHATHH B XKypHaje ydeTa BBHITOJTHEHHBIX CTYISHTaMH JIaOOpaTOpPHBIX
paboT numercs «HO».

3. Oxo10 paboThl, MPOMYIIEHHOH M0 YBaXKUTENbHON IPHUYUHE (IOMYCK U3 IeKaHAaTa), UIIETCS «YB».

ITpaBuna paboTs! mpenoaaBaTesneit B 17a00PaTOPUH B 3aUETHYIO HEJIEIIO

1. K BBINONTHEHUIO PaboT AOIMYCKAIOTCA CTYJEHTHI, KOTOPBIM JIEKTOP MJIM BEAYIIUH MPenoaBaTellb MPeaoCTaBUII JOIMYCK.

2. JlexxypHBIi ITpernoaBaTelb AEIaeT OTMETKY O BBITOJIHEHHH JJa00paTOPHOH paboTHI B JKypHaJe CTyJeHTa U B )KypHaJe yueTa
BBINIOJTHEHHBIX CTYAEHTaMH JIa00paTOPHBIX paboT.

C cormacus BemylIero NpenojaBaTels CTYASHT MOXKET 3aIlUTHUTh PaboTy IeXypHOMY IPEIofaBaTelio, IPOBOHUBIIEMY
3aHsATHs. CTy/IeHT, He YCIEBIINH BBITOIHNTE pabOTy Ha 3aHSATHH, IPHUIJIANIAETCS JUTS €€ BEIIIOJTHEHNUS TIOBTOPHO.

3. JIaGopaTopHbIe pabOTHI, BEIMOTHEHHBIE B TEUEHUE CEMECTPA, IPUHUMAET TOT IPENoAaBaTellb, KOTOPHIH MPOBOMI 3aHATHS C
TPYIIOH B TeYEHHE ceMecTpa. B cirydae oTCYTCTBUS IO YBaKUTEIBHON NMPUYMHE 3TOTO IPENoaBaTeNs Ha 3a4eTHOW HEAelne, 3a4eT Mo
nabopaTtopuy npuHUMaeT Jektop. [Ipu oTcyTcTBHM eKTopa — 3aB. Kadeapoi.

4. Bo Bpems mpoBeneHHs JAOOPATOPHBIX pPa0OT y4eOHO-BCIOMOTATENBHBIA MEpCOHANl JabopaTopuu padoTaeT Mof
PYKOBOJCTBOM BEAYLIHMX 3aHATHHU MperoaBaTesei 1 3aB. 1ab0paTOpUsIMA.

9.7. MeToanyeckne yKa3aHus AJIsl CTYJ€HTOB

ITo moaroToBKeE K JTeKIMOHHBIM 3AHSITHIM

U3ydyeHne IMCUMIUIMHBI TpeOyeT CHCTEMaTHYeCKOTO | IIOCJISIOBATEIFHOTO HAKOIUICHHMS TEOPETHUSCKUX 3HAHUM,
CJIeIOBATENbHO, IPOIYCKH OTACIBHBIX TEM HE ITO3BOJISIOT ITyOOKO OCBOHTSH IpeameT. CTyJeHTaM HEOOXO0IIMO:

1. mepen kax10¥ JIEKIHEll MPOCMAaTPUBATh PAdOUYI0 IPOTPaMMy AUCIUIIINHEL,

2. mepen cienyrouel JIeKuel Heo0X0auMO IPOCMOTPETh M0 KOHCIEKTY MaTepHal MpeAbIIyIIeH.

Ilpm 3aTpyAHEHHAX B BOCHPHATHH MaTepHalia CIeQyeT OOpaTUThCS K OCHOBHBIM JINTEPAaTypHBIM HCTOYHHMKaM. Ecin
pazoOpaTbcsi B MaTepuaie He ynajaoch, HEOOXOIMMO OOpaTHTBCS K JISKTOPY WIM K IIPENOIaBaTeNli0 Ha MPAaKTHYECKUX 3aHATHAX. He
OCTaBJINTE «OEINBIX IATEH» B OCBOCHUH MaTepHaal

ITo caMocTOsITETHLHOMY BBIOJTHEHHI0 HHIWBHIYATBHBIX 3aJaHU

VYcBoeHHe MaTeprala AUCHUILIMHBI BO MHOTOM 3aBUCHT OT OCMBICJICHHOTO BHITIOJTHEHUSI JOMAIITHETO 3aIaHMsl.

[Tpu perennu 3amad 1enecooOpasHO PyKOBOACTBOBATHCS CIIEAYIOMINMH IPABUIIAMHU.

1. IIpexne Bcero, Hy>KHO XOpPOIIO BHUKHYTh B YCIIOBHE 3aJauH, 3aricaTh KPaTKO ¢ yCIOBHE.

2. Ecniit mo3BousieT XapakTep 3a7aun, 0053aTeIbHO CIeNaiiTe pUCYHOK, TOSICHAIONINHI €€ CYIIHOCTb.

3. 3a peIkMMHU WCKIIOUCHHAMH, KaKIas 3aJada JOJDKHA OBITh CHadaja pemieHa B oOmieM Buzae (T.e. B OYKBEHHBIX
0003HAYEHNSX, a HE B YHCJIAX), IPUIEM NCKOMas BEIMYMHA JJOJDKHA OBITH BEIpaXKEHa Yepe3 3aJaHHbIC BEITMUHHBI.

4. ITonmy4unB penreHye B 00ILIEM BUIE, HY)KHO TIPOBEPHUTb, IIPABMUIIBHYIO JIH OHO UMEET Pa3MEPHOCTb.

5. Ecniit 5T0 BO3MOXKHO, HCCIIE0BATh MOBEJICHUE PEILICHUS B MIPEEIbHBIX CIydasX.

6. B Tex ciyvasix, korja B Mpolecce HaXOXICHUsSI HICKOMBIX BEIMYUH MPUXOIUTCS peliaTh CUCTEMY HECKOJIBKHX TPOMO3IKUX
ypaBHEeHHi! (Kak, HapUMep, paciyeT paBHOBECHOTO BBIXOJIa MIPOJYKTa), IIeJIeco00pa3Ho CHavana IMoJCTaBUTh B 3TH YPaBHEHUsI YHCIIOBBIC
3HAUCHNS KO3()(HUIUEHTOB U JHIIb 3aTEM ONPEEATh 3HAUCHNH NCKOMBIX BETHUIHH.

7. Ilpn moacTaHOBKE B ypaBHEHHE YHCIOBBIX 3HAYCHUH 0003HAUCHHBIX BEJIMYMH, OOpaTUTE BHIMAaHME HA TO, YTOOBI BCE 3TH
3HAUeHNs! OBUTM B OJHOW W TOH ke cucTeMe eauHHIl. YTOOBI OOJErduTh ONpEneNeHHe MOPSAAKAa BBIYUCIIEMOIl BEIHUYHHBI, MOJE3HO
MPE/ICTaBUTh NCXOAHBIE BEMYMHBI B BUJIE YHCEN, OIM3KUX K eIHHUIE, YMHOKEHHBIX Ha 10 B COOTBETCTBYIOIIEH CTETIeHH (Hampumep,
BMecTo 24 700 mopcrasuts 2,47-10%, BMecto 0,00086 — yncno 0,86 10> u . 11.).

8. ITomy4ynB YHCIIOBOW OTBET, HY)KHO OLICHUTBH €ro MpaBaonojoOHOCTh. Takas OlleHKa MOXET B psje CilydaeB OOHApYXUTb
OUIMOO0YHOCTH MOJTYYSHHOTO pe3ysbTara.

Hampumep, MonpHast mKoimst HE MOXKeT ObITh Oofblre 1, TEIUIOTa MCIApeHUs] HE MOXKET ObITh OOJbBIIE TEIUIOTH BO3TOHKH,
sHeprus aktuBanmu 6ombme 500 kIx/MOIb U T. 1.

Pemrennie 3aqau npuHeceT HaUOOJBIIYIO TTOJIB3Y TOJBKO B TOM CIydae, €clM OOydaroIuiics pemaer 3aJadd CaMOCTOSTENBHO.
Pemnth 3amaduy Ge3 momomiu, Oe3 TMOJICKAa3KHW 4acTo OBIBAET HEJISTKO W He Bcerna ypaaercs. Ho maxe He yBEHYABIIHECS YCIEXOM
HONBITKY HAaWTH pelLIeHue, eCIu OHU MPEANPUHUMAINCH AOCTATOYHO HACTOHYMBO, NPUHOCST OILYTHUMYIO IOJB3Yy, TaK KaK Pa3BHUBAIOT
MBILUIEHNE W YKPEIUISIOT BOJIO. PelieHue 3aau HU B KOEM Cilydae He CIIEAyeT OTKIaJbIBaTh Ha MOCIEIHUN Beuep nepes 3aHsATHIMH,
KaK, K COXKaJeHHIO, HEPEAKO MOCTYMAIOT CTyAeHTHI. B 3TOM ciydae Goee CI0KHbIE W IPUTOM Hanbolee CoaepKaTebHbIe U MOJIe3HbIe
3a/1auy 3aBeJJOMO HE MOTYT OBITh pelIeHbl. B pekoMeHyeMbIX yueOHUKaxX 1 COOpHHKAX 3a/1ad, B pa3zieie, B KOTOPOM ITOMEIICHBI 33/1a91
JUI pelIeHus], UMEIOTCS NMpHUMephl (paccMOTpeHHble 3agaud). I1o3ToOMy TOJYKOM K PEUICHHIO JAaHHOW 3aadd MOXET IOCIY)XUTb
03HAKOMJIEHHE C HECKOJIbKUMU PEIICHHBIMU 3a/la4aMHu.

ITo moaroToBKe K J1aOOPATOPHOMY NPAKTHKYMY

1. OcBoeHue CTyAeHTOM J1abOPaTOPHOro MPAKTUKyMa — He0OX0JiMast COCTaBHAs YacTh PabOThI CTYACHTA IPH OCBOSHUH Kypca
PPC. Kaxnplil CTyZIeHT 3a OAWH CEMECTp NOJDKEH BBINONHHUTH MO MHAMBHIyaJbHOMY TpaduKy 0 (eciu crenuaibHO HEe OrOBOPEHO)
71a00paTOpHBIX paboT, yKa3aHHBIX B «MapUIpyTHOM» JHCTe. I'paduk paboT CTyAeHT MONydaeT 3a HeJemo N0 Hadaia JabopaTopHOTO
MpaKTUKyMa.

2. Kaxnplif CTy[eHT Hepen HadaJoM CeMecTpa IIOJIy4aeT IMOJHBIA KOMIUIEKT JUTEpaTypsl - Habop y4eOHBIX mocobuii, B
KOTOPBIX IIOMEIICHBI OIHMCAaHUS J1a0opaTopHBIX paboT. MHCTpykmmu mo 1abopaTopHBEIM paboTaM, OTCYTCTBYIOIIMM B Y4eOHBIX
MocoOMsIX, UMEIOTCS B YUTAJIBHOM 3ajie OMONIMOTEeKe M B COOTBETCTBYIOLIECH J1abopaTopuu Ha Kadenpe W KaXIblii CTyIEHT MOXKET



HNONYyYUTh €€ BO BpPEMEHHOE Iojb30oBaHHe. OmmcaHue KakAod IabopaTopHOil pabOoTBHI COAEPKUT MOCTATOYHO IPOpPabOTaHHOE
TEOPETHYECKOE BBEICHUE, OCHOBHBIE pacyeTHble (GopMysbl U GOPMYIIbl pacyeTa MOTrPEIIHOCTH, MOAPOOHOE OIMCAHUE JIaOOPATOPHOI
YCTaHOBKH, CLIEHApU NpoBeJeHuUs 1abopaTopHOi paboThI, BUIBI TAOHIL, AT BHECEHHS B HUX PE3yJbTaTOB U3MEPEHUH, KOHTPOJIbHbIE
BOIIPOCHI, JAIOIIUE CTYIEHTY BO3MOKHOCTh OCYILIIECTBUTH CAMOKOHTPOJIb YPOBHSI CBOEH MOATOTOBKH K padorTe.

3. CTyzmeHT pmomyckaeTcs K BBIMOJHEHHIO PabOTHI TOJBKO IOCTE «JOIMYCKay», T.€. NMPOBEPKH MPENoJaBaTeleM TOTOBHOCTH
CTyneHTa. [ 0OTOBHOCTB CTy/IeHTa K BHINOJIHEHHUIO JJA00paTOPHOH pabOTHI COCTOUT B CIICIYIOIIEM:

a) B )KypHaJe (B KadecTBe >KypHaJla HCHOJIB3yeTcs OOIIas TeTpamb) MMEeTCsl ONMCAaHHWe TeKyIleH JabopaTopHOH paboThL:
Ha3BaHHE PabOoTHI, TEOPETHUECKOE BBEJICHNE, CXEMa yCTaHOBKH, paboune GpopMyIsl 1 (GOpPMYJIEI Ul pacdeTa MOTPEeNIHOCTeH; IepedyeHb
NpHOOPOB M NMPUHAUIEKHOCTEH (TEXHMUSCKHE XapaKTePHCTHKU 3aIlONHSAIOTCS B J1a00OpaTopuy); IepedyeHb 3agaHuil W TaONumbl Uit
3alMCH Pe3yIbTaTOB H3MEPEHUI;

0) 3HaHHe HKCIIEPUMEHTa U TEOPHH JaHHOK PabOTHI B paMKaX OMUCAHUs pabOThl B IPAKTUKYME U ydeOHHUKE, yMEHHE paboTaTh
¢ npubopaMu, yCTaHOBKaMH, 000pyIOBaHHEM;

B) 3HaHHUE MIPAaBUJI TEXHUKU 0€30MaCHOCTHU MPH padoTe ¢ mprudopaMu 1 000pyAOBaHUEM, UCIIOIB3YEMBIM B JaHHOH padoTe.

CTyZIeHT He OITyCKaeTcs K BEIIOIHEHUIO PaOOTEHI, €CITH:

a) OTCYTCTBYET JIaOOPaTOPHBIH KypHAII HJIH HE ITOJTOTOBJIEH IPOTOKOI,

0) CTyIeHT He 3HaeT TEOpHUH PabOTHI B PaMKaX TEOPETHYECKOTO BBEICHUS B NPAKTHKyMe M HE NPEACTABISIET, YTO M KaKHM
METOJIOM OH OYyZIeT N3MepsTh;

B) OTCYTCTBYeT O€IbIii Xanar.

OpnHako 70 OKOHYAHUS Ja0OPaTOPHOTO 3aHATHS CTYICHT, HE MOJYYMBIIMH NOMYCK, paboTaeT B J1a0OpaTOPHH, yCTpaHSSA
JOMyIIEHHBIE HETOPaOOTKH.

4. CrymeHTaM, HpOIYCTUBIINM 3aHATHSA IO yBXUTENBHBIM IIPUYMHAM (MMEETCs AOIMYCK U3 JAeKaHaTa), MperoCTaBiIsIeTcs
BO3MOXXHOCTh €€ BBINOJHEHHS BO BpeMs yKa3aHHOE BeIyIIUM nperofasateneM. CTyaeHTaM, IPOIMYCTHUBIIMM 3aHSTHS IO
HEYBaXUTEIBHBIM NPUYMHAM, IMPEIOCTABISIETCS BO3MOXKHOCTH €€ BBIIIOJIHEHHS B 3a4ETHYIO HEIETI0 Ha «IyOJIepCKOM» 3aHSATHH BO
BpeMsl, yKa3aHHOE BEeJ[YIIUM HPEroJaBaTelIeM.

5. B TeueHune 0gHOTO 3aHSTHS JOMYCKAeTCs BBHIIOJIHEHHE He Ooee 0IHOI 1abopaTopHOi paboTHI.

6. He momyckaeTcs coBMecTHas paboTa 2-xX ¥ OOJBIIEro YKcia CTYACHTOB 3a OJHOI YCTaHOBKOH, €CIIH 3TO HE IPETyCMOTPEHO
METOJUIECKIMH YKa3aHUSAMH K BBIITOJTHEHUIO JAHHOH PabOoTHI.

8. Ha TtuTynpHOM scTe 1a00OpaTopHOro KypHala MOJDKHBI OBITh yKa3aHbl (aMHIMS W WHULNUAIBI CTyAEHTa, KOA y4eOHOMH
rpynmsl. OpopMiIeHHE KaXI0i paboThl HAYMHACTCS C HOBOW CTpaHMIBL. CXeMBI U TpaWKH BBHIOTHIIOTCS KapaHAAIIOM, BCE 3alHCH
JeTal0TCsl PYUKOH, Uil rpaUKoB HCIOJIB3YeTCsl MIJUIMMETPOBas Oymara, WIM OHH BBIIOJIHSIOTCS C MICHOJB30BaHHEM KOMIIBIOTEPA;
rpaduKy BKICHBAIOTCS B JabopaTopHbId kypHail. [lpu odopmieHnn paboThl HEOOXOIMMO BBLIEINATH CTPAaHHIBI Uil pacueToB. Ha
pacUeTHBIX CTPAHHUIIAX JOJDKHBEI 00s3aTeIbHO MIPUCYTCTBOBATh paboune (GOpMyYJIbI C ITOJCTAHOBKOM Pe3ysIbTaTOB MPSIMBIX M3MEPEHUH H
(U3MYECKUX KOHCTAHT B OJHOM cHcTeMe equHuN. Ha 3THX jke CTpaHHmax Mmpou3BOIUTCs pacdeT morpenrHocteil. OdopmieHue paboTel
3aBepIIaeTCs HAMCAaHUEM BBIBOJOB. B BEIBOJaX MOIDKHBI COJEPKATHCSA OTBETHI Ha CJIEIYIOIINE BOIIPOCHL:

a) 9TO M KaKFM METOJIOM H3MepsIIoCh,

0) IpH KaKUX yCIOBHUSAX;

0) pe3ynbTaThl ¢ a0COMIOTHOI N OTHOCHTEIBHON IMOTPENTHOCTSIMU; aHAIN3 PE3YJIbTATOB U IMIOTPEITHOCTEH.

[Mpuem «3ammThD) 10 Ta00PaTOPHOI paboTe 3aKITIOIAETCS B IPOBEPKE:

a) pe3ynbTaToB paboThI,

0) IOCTOBEPHOCTH PacYeTOB M MX COOTBETCTBUS H3MEPEHHSIM,

B) IIPABHJIBHOCTHU NMOCTPOEHHUS rpaduKkoB.,

T) oopMIIeHUS] pabOTHI ¥ BBIBOJIOB.

Pabora cunTaercst 3auT€HHOH, €CIM Ha CTPaHUIE, IJl€ HAYMHAETCS ee ONUCAHWe, MMeeTCsl 3 TOIHCH IpernojaBaTens: 3a
«IOTMYCK», «BBIMOHEHUE» U «3AIIUTY» C yKa3aHUEM JAThL.

IIo paGore ¢ 1uTepaTypoit

B paGodeii mporpaMme IUCIHHUIUIMHEI TIPEICTaBICH CHHCOK OCHOBHOH M JOTONHHUTEIBHOH JHTEPATYphl — 3TO y4eOHHKH,
y4e0HO-METOINIECKHE TTOCOOHS WM yKa3zaHHA. J[omomHUTEeNbHAS TuTepaTypa — y4eOHUKH, MOHOTpaduH, COOPHUKH HAYYHBIX TPYJOB,
JKypHaJIbHBIE U Ta3€THBIE CTAThH, Pa3IMIHbIE CIIPABOYHHIKH, SHIUKIONE N, VIHTepHeT-pecypehl.

JTrobas hopma caMoCTOATENBHOM paboThl CTy/CHTA (MTOJrOTOBKA K CEMUHAPCKOMY 3aHATHIO, JOKIAIy W T.I.) HAYMHACTCS C
W3y4YeHHs] COOTBETCTBYIOLIEH JINTEpaTyphl Kak B OMONINOTEKE / AIEKTPOHHO-ONOINOTEYHOH cucTeMe, Tak U foMma. V3ydeHne yka3aHHBIX
UCTOYHHUKOB PACIIMPACT 'PaHULIBI IOHUMaHUA NpeAMETa JUCHUIIINHBI.

I[Tpu paboTe ¢ MUTEpaTypoOil BHLISISIFOTCS CIEAYyIoUIne BUAbI 3amuceil. KOHCIeKT — KkpaTkas cxeMaTHdecKkas 3alich OCHOBHOTO
COepXKaHMS HayIHOH paOoThl. Llenbio sBIseTCs He MepenichIBaHNe IPOU3BEACHHNS, a BBISIBIICHUE €T0 JIOTHKH, CHCTEMBI JOKa3aTeIbCTB,
OCHOBHBIX BBIBOJIOB. XOpOMINii KOHCIIEKT JODKEH COYETaTh MONHOTY HM3JI0XKEHHS C KPaTKOCThIo. llutaTta — TOYHOE BOCHpOU3BENCHHE
TeKcTa. 3aKJIIOYaeTCs B KAaBBIYKH. TOYHO YKa3bIBAeTCS CTPAHMIIA MCTOYHHKA. Te3MCHl — KOHIEHTPHUPOBAHHOE H3JIOKEHHE OCHOBHBIX
MOJIOKEHNH TPOYNTAHHOTO MaTepuaia. AHHOTAIMs — OYEeHb KPAaTKOe W3JIOKCHHE COAEpXaHWsS NPOYNTaHHOH paboTsl. Pestome —
HanboJee o0IIHe BBIBOIBI U MOJI0XKEHHUS pabOThI, €€ KOHLENTYJIbHbIE HTOTH.

9.8. Oco0eHHOCTH OPraHU3aIUu 00PA30BATEILHOTO0 MpoLecca I HHBAJIUIOB H JIMI ¢ OTPaHHY eHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

[Tpodeccopcko-TpernoaaBaTeIbcKUil COCTaB 3HAKOMHTCSI € TMCHXOJIOT0-(DM3HOJOTHUECKUMH OCOOSHHOCTSMH O0Y4YaroNUXCsl
WHBAIUJIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS, HHANBHAYAIbHBIMH NIPOTPAMMAaMH PEaOMINTAIIMN WHBAIUIOB (TIPH
Hammany). [Ipy HEoOXOMMMOCTH OCYIIECTBISICTCS JONOJHUTENBbHAS IIOJEPKKA IPETOJaBaHHsS IICHXOJIOTaMH, COIHAIbHBIMH
pabOTHHUKAaMH, TTPOIIEIIINMH ITOTOTOBKY aCCHCTEHTAMH.

[pennonaraercs MCHONB30BaTh CONMAIBHO-aKTUBHBIE M PE(ICKCHBHBIC METOJBI 00y4YeHHs, TEXHOJIOTUH COIMOKYIbTYpPHOU
pea6l/l.]'ll/ITaLIl/ll/l C IICJIbI0 OKasaHWs IMOMOIIU B YCTAHOBJICHHH ITOJHOLEHHBIX MEXIINYHOCTHBIX OTHOIIICHUH C APYTUMH CTYJAE€HTAMHU,
CO37aHMU KOM(OPTHOrO MCHXOJOTHYECKOro KIMMaTa B CTyJeHYeckoil rpymme. Ilombop u pa3paboTka ydeOHBIX MaTepuaoB
MPOU3BOAATCS C YYETOM MpPEHOCTaBICHHs MarTepHaia B pPa3IM4HbIX (opMax: ayAHaIbHOW, BHU3YaJbHOH, C HCIIOJIb30BaHHEM
CICLUAIBHBIX TEXHUYECKUX CPECTB U HHPOPMALIMOHHBIX CUCTEM.

OcBoenne pucoummHel guaMu ¢ OB3 ocymiecTBiseTcss ¢ MCHOJIB30BAaHUEM CPEICTB OOy4YEeHHsS OOLIEro M CIeNHaIbHOTO
Ha3HaueHUs (IIEPCOHATBHOTO U KOJUIEKTHBHOTO UCIIOIb30BAHMS).



st crynentoB ¢ OB3 npexycMmaTpuBaetcst qocTymHast popma peaocTaBiIeHus 3aJaHUi OIEHOYHBIX CPEJICTB, 8 HIMEHHO:

O B [I€YATHON MIIK 3JIEKTPOHHOM (opMe (JUIS JIULL ¢ HAPYIICHUSIMH OIIOPHO-/IBUIATEILHOTO allapaTa);

O B IeEYaTHOH (opMe WM BIEKTPOHHOH (opMe ¢ YBENMYCHHBIM IIPUGTOM M KOHTPACTHOCTBIO (VIS JIHI[ C
HapyIISHUSIMHU CITyXa, PEUH, 3peHus );

O METOJIOM UTEHUsI aCCHCTEHTOM 33/IaHUsI BCITYX (JUIsl JIUL C HAPYIIECHUSIMU 3PEHUS).

JlaGopaTopHbIe paGOTHI BEITOIHSIIOTCS METOJJOM BBIYHUCIHTEIHHOTO SKCIIEPUMEHTA.

CryneHTaM ¢ HHBAIUJHOCTBIO YBEIMYMBAeTCA BpeMs Ha IOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOIPOCHL [l Takux
CTYZICHTOB IIpeAyCcMaTpHUBaeTCs JOCTYIHas (hopMa IPETOCTABICHAS OTBETOB Ha 33/IaHMUs, a UMEHHO:

O MICBMEHHO Ha OyMare mim HabOpoM OTBETOB Ha KOMITBIOTEpE (IS JINI C HAPYIICHUSIMU CITyXa, Pedn);

O BBIOOPOM OTBETa U3 BO3MOJXKHBIX BapUAHTOB MPH TECTHPOBAHUM C HCIONB30BaHMEM YCIyT acCHUCTEHTa (A JHI] C
HapyIIEeHUSIMU OTIOPHO-IBUTATENBHOTO aIiapara);

O YCTHO (A7 JIUII C HAPYIICHUSIMU 3PEHUSI, ONIOPHO-IBUIATEIBHOTO aMIapara).

ITpn HeoOxoguMocTH Juisi OOydYaroI[UXCS C HHBAJMIHOCTBIO TPOIEAypa OLECHUBAHHSA PE3YNbTaTOB OOYYEHHS MOXKET
MPOBOJUTECS B HECKOJIBKO JTAIOB.

10. YHEBHO-METOJUYECKOE 1 THO®OPMALIMOHHOE OBECIHEYHEHHUE JUCIUITJINHBI

WndopmarmoHHy0 HOANEPKKY OCBOSHMS IHCIMIUIMHBI OCYIIECTBIsSeT OmbOmmorexa MHcTHTyTa, KOTOpas oOecrnednBaeT
00y4aromMxcsi OCHOBHOM y4eOHOH, Yy4eOHO-METOAWYECKOW W HAy4yHOH JMTepaTypoil, HEOOXOAMMOW [l OpraHH3aluu
00pazoBarenpHOro nporecca 1o aucnuminae. Oommid 00beM MHOrooTpacieBoro ¢ponma Ha 01.03.2021 r cocrasuster 6onee 405 000 3k3.

bubnmuoreka pacmonaraer ydeOHOH, y4yeOHO-METOAMYECKOH M HAYYHO-TEXHHYECKOH JIUTeparypod B (opMe MEYaTHBIX U
SNEKTPOHHBIX M3IAaHHUH, a TaKXKe BKIIOYAET OQHIHANbHbBIE, CIIPaBOYHO-ONOIHOrpaduieckre, CeHaIn3UpOBAaHHBIC OTEIECTBEHHBIC H
3apyOexHbIe eprHoandeckrue M MHGOpPMalMOHHbIe n3nanus. bubnmoreka obecrieynBaeT TOCTYN K NpodecCHOHANBHBIM 0a3aM JTaHHBIX,
MH(OPMAIMOHHBIM, CIPAaBOYHBIM M IIOMCKOBEIM CHCTEMaM.

Kaxnpiii oOyuaroniuiics obecriedeH cBOOOAHBIM JOCTYTIOM H3 JIF000H TOUKH, B KOTOPOI MMeeTcsl JOCTyI K ceTH MHTepHeT u K
aNeKTpoHHO-O0nbmoTeynoi cucreme (OBC) Muctutyra m YHUBepcuTeTa, KOTOpas COAEPKUT PA3IWYHBIE H3IaHHS 110 OCHOBHBIM
U3y9IaeMbIM AUCIHUIUIMHAM U ¢()OPMHUPOBAHA IO COTIIACOBAHUIO C MPABOOOIagaTeNsIMU yaeOHOH 1 yueOHO-METOJUIECKOH TUTEepaTypPhL.

INonHbIil mepedeHb >IEKTPOHHBIX HH(OPMALMOHHBIX PECYypCOB, HCIONB3YEMBIX B IIpOIEcCe OOydYCHUs, NpEACTaBIeH B
OCHOBHOM 00pa30BaTeIHOM MpOrpaMMe.

10.1. IlepeyeHb OCHOBHOIi ¥ JONOJHUTEIbHOI JIUTEPATYPbI, HEOOXOAUMOIi 1151 0CBOEHHSI THCHUNTHHBI

a) OCHOBHasI JIUTEpaTypa

Pexum Obecn
OcHOBHas UTEparypa
JoCTyTa €UeHHOCTD

1. Bummuskos A.B., Kusum H.®. ®usuueckas xumus. M.: Xumus. Bubnuot Tla
2012. — 840 c. exka HA PXTY

2. BummskoB A.B., Kmum H.®D. dusnveckas xumms. Tyoa. Bubmor Jla
Axsapuyc. 2014 — 660 c. exka HU PXTY

3. Kyapsimos W.B., Kaperuukos I'.C. CO0pHUK MPUMEPOB U 33134 10 bubnunot Tla
¢duznueckot xumun. M.: Beicor. mk. 2008. — 527 c. exka HU PXTY

4. Kparkuit cnpaBouyHuK (u3nko-xuMuvecknx BenmyuH [Tekcr] /

bubmmor
pexn.: A. A. PaBmens, A. M. IloHomapesa. - 11-e u3n. ucnp. u mom. - [b. m.] : exa HU PXTY Ha
000 THUJ As-book, 2009. - 238 c.
0) A1oMOJHUTEIbHAA JINTEpaTypa
ObecneyeHHOCT
JlonoyHUTENIBHAS TUTEpATypa Pexxum mocryna .
1. Crpombepr A.I'., Cemuenko /[I.II. dusmueckas Bubmuorexa HA PXTY Jla

xumus. M.: Bercmr. mik. 2006.— 527 c.

2. Crpombepr A.T., Jlenpuyx X.A., KaprymmHckas
A.. COopHHK 3a/1a4 110 XUMHYECKOH TepMOANHAMUKE. bubmmorexa HU PXTY Ja
M.: OO0 «M3narensckuii oM AnbsiHey. 2009. 192 c.
3. BaciokoBa A.H., 3amaumna O.I1., HaconoBa H.B.,
[epenenkuna JI.U. TumoBele pacdeTs! MO QU3MYECKOM
" KoutongHou xuMuH. — Cro.: U3garensctBo «JIaHBY.
2014. — 144 c.

bubauoreka HU PXTY Jla

10.2. PexomMeHnayemMble HCTOUHHKH HAYYHO-TEXHHYECKOil HHpopManun

[Ipe3eHTanuu K JeKUUIM

MeTtonuyeckne peKOMEHIAINH 110 BBIOJIHEHHIO TaO0paTOPHBIX paboT.
Hay4Ho-TeXHHYEeCKHE KypHAIIBL:

«Kypnan ¢pusmueckoit xumum» ISSN 0044-4537

«Kypnan npuknagaoit xumum» ISSN 0044-4618

10.3. NudopmanuoHHble M HHPOPMALMOHHO-00pa30BaTeIbHbIE Pecypchl

[Ipy OCBOGHHMH IWCHMIUIMHBI CTYASHTHI IOJDKHBI HCIIONB30BaTh HWH(OPMAIMOHHBIE W HH(POPMALHMOHHO-00pa30BaTeIbHbIC
PecypChl CIIeLYIOIHX IIOPTaJIOB U CaHTOB:

1. Cuctema (enepaiabHbIX 00pa3oBaTeIbHBIX MOPTaIoB. CrcTeMa OTKPBITOro 00pazoBaHus. KoHCaNTHHIOBBIH LIGHTP
NOC OO P® [OnexrponHsIii pecype] — Pexxum moctyma: http://www.openet.ru (gata oopamenus: 11.07.2021).


http://www.openet.ru/

2. Vb opMaOHHO-KOMMYHHKALHOHHbIE TEXHOJIOTHH B 00pazoBanun. Cucrema deepaibHbIX 00pa30BaTeIbHBIX
nopTaoB [DneKTpoHHbIN pecypc] — Pexxum moctyna: http://www.ict.edu.ru/ (ata obpamenus: 11.07.2021).

3. WNudopmarmonnas cucrema «EnuHoe okHO qocTymna K 00pasoBaTtenbHbM pecypcam». URL: http://window.edu.ru/
(mata obpamenus: 11.07.2021).

Kagenpa dynnamentanpHas xumusa  https://www.nirhtu.ru/faculties/chemistry-technology/fund.ht  (mata oOpameHwus:
11.07.2021).

bubmuoreka HU PXTY mm. .M. Menneneesa https://www.nirhtu.ru/administration/library/elibrary.html (nara oGpamieHus:
11.07.2021).

Jucrtununa «Pusudeckas xumusi» https://moodle.nirhtu.ru/course/view.php?id=1315 (mata obparenus: 11.07.2021).

ITpu peanusaryu 06pa30BaTENBHOTO MPOLECCa UCTIONB3YIOTCS CICSAYIOIINE CPEICTBA 00SCIeYCHHSI OCBOCHHUS AUCIMILIMHBL:

- KOMIIBIOTEPHBIC TPE3EHTALMN HHTEPAKTUBHBIX JIEKIHK (00Iee Yyucio caaimos - 143);

- 0aHK TECTOBBIX 3aJlaHUH I UTOTOBOT'O KOHTPOJISI OCBOCHUS TUCLHUILIHHEI (00Iee Yo BOonmpocos - 50).

- METOMYECKHe YKa3aHHs IS BHITOIHEHHS 1a00OpaTOpHBIX padorT,

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUITJIMHbI

B cootBeTcTBHE C y‘le6HLIM IUIAHOM 3aHATHA I10 JUCHHMIIINHC «Du3nyecKas XHUMUSDY MIPpOBOJATCS B (bopMe Ay IUTOPHBIX,
71a00paTOPHBIX 3aHATUI U CAMOCTOATENBHOM PabOThl 00yYarOIIerocs.

Y4eOHbIe ayAWTOPHM [ MPOBEOCHUS 3aHATHH JIEKUMOHHOTO THIA, 3aHATHH CEMHUHAPCKOTO THMA, TPYHIOBBIX U
UHIUBUAYAJBHBIX KOHCyJ’IBTaHHﬁ, TEKYIIETO KOHTPOJIA U HpOMC)KyTO‘{HOﬁ aTTeCTallid, a TAKKC IMOMCHICHUA JIA CaMOCTOSTEIILHOM
paboThl 00yJarOIKXCsl, OCHAILICHHBIE KOMIIBIOTEPHON TEXHUKOW ¢ BOZMOYKHOCTBIO TMOAKIIOUEHUS K ceTH «VHTepHeT» n oOecneyeHHbIe
JOCTYIIOM B  OJEKTPOHHYI0O HMH(pOPMAlMOHHO-00pasoBaTenbHyt0 cpeqy VIHCTHTyTa, IOMEIIEHHS JUIi XpaHEeHHs W
IpopUIAKTHIECKOTO 00CTy)KUBaHHS yIeOHOTO 000pyIOBaHUS

IIpucnoco6ieHHOCTH
HauMeHoBaHue clielHaIbHBIX . " MOMEILEHUI ISt
MIOMEILEHUH ¥ TOMEIeHUH I OCHAIEHHOCTS CHICUAALHELX [IOMCIICHIH 1 TIOMCIICHHH 1A KCIIONB30BaHNUs HHBATUAAMHI
- CaMOCTOSTEEHOM paboThI
CaMOCTOSITEIEHON paboThI 1 JIMIAMH C OTPaHUYCHHBIMHI
BO3MOXKHOCTSIMH 37I0POBbS
Jleximonnas ayxuropust 484 (cTpoeHne YueOHBIe CTOJBL, CTYJIbSI, JOCKA, MEIT IIPUCIOCOOIEHO
13) IepeHocHast Ipe3eHTAIMOHHAs TEXHUKA (IOCTOSHHOE XPaHEeHUE B
aya. 470
AyauTopus U1t IPOBEACHNUS 3aHATHH YueOHBIe CTOJIBL, CTYJIbSI, JOCKA, MEIT HPHCTIOCOOIIEHO
cemuHapckoro tumna. 484 (crpoenue 13) TlepeHocHast Ipe3eHTAMOHHAS TeXHUKA (IIOCTOSIHHOE XPaHCHHUE B
aya. 470
AyAUTOpHS IJIsI TPYIIIOBEIX M YueOHBIe CTOJBL, CTYJIbS, OCKA, MeJl HPHCTIOCOOIIEHO
HHUBUyaJbHBIX KOHCYJIbTAIHi IepeHocHast Ipe3eHTAIMOHHAS TEXHUKA (IOCTOSHHOE XpaHEHUE B
oOyyatormxcs 484 (ctpoenue 13) ayn. 470
AyAuTOpHS U1 TEKYILETO KOHTPOJIS U Y4eOHBIE CTOJEL, CTYIbSI, JOCKA, MEIT TIPHCTIOCOOIIEHO
MPOMEKYTOYHOM arTecTanuu 484 IlepeHocHast npe3eHTalMOHHAS TEXHUKA (IIOCTOSIHHOE XPAHEHHUE B
(ctpoenue 13) ayn. 470
Ayauropus JUis caMOCTOSATENbHON 1K Pentium 1000MI'; ¢ onepatuBHOif mamsaTeo 512 M6alT u IIPUCIOCOOICHO
pabotsl ctyaeHToB 484 (ctpoenue 13) MaMsTBIO Ha KECTKOM aucke 8 ['0aiT (1 mt.) ¢ BO3MOXKHOCTBIO
MIPOCMOTPA BHIEOMATEPHAIIOB U MPE3EHTaLIUA.
Hocryn B UaTepHeT, kK ObC, 311eKTpOHHBIM 00pa30BaTeIbHBIM H
MH(POPMALMOHHBIM pecypcam, 6a3e TaHHBIX 3JEKTPOHHOTO
karanora HU PXTY, cucreme ynpasieHus y4eOHBIMH KypcaMu
Moodle, yueOHO-METOAMYECKUM MaTepHaaM.
INepeHocHas Ipe3eHTAllMOHHAs TeXHUKA (IOCTOSHHOE XpPaHEeHUE B
ayn. 470
IpunTep nazepHbIi
Ckanep
VYcraHOoBKa TS ONIpeIeNieHHs] JaBICHUsI HACBIIIEHHOTO T1apa IIPUCIOCOOIEHO
JKHAKOCTH; BECHI aHAJINTHIECKUE, BECHl TCXHUUECKHE.
JlaGoparopust pusnko-xumudeckoro 473 | DOymrockom, Kprocko, pedpakromerp, TepmomeTp bekmana,
(ctpoenue 13)ananusa Hacoc KamoBckoro, 6apomeTp, KOMITBIOTEP/HOYTOYK, TaTIHK
JULSL U3MEPEHHS TEMIIePaTyphl, POTOKOIOPUMETP,
cnekTpohoToMeTp
JaGopatopus kumeriki 471 (crpociue VYcraHoBKH TSt WCCIIE/IOBARNS KHHETHKH peakuuii B MIPUCHIOCOOICHO
13) pacTBopax H B TBepIoH dase,
MOJIIPUMETp, KaTeTOMETp, BOJsIHAs OaHs, TepMOCTAT.
Konnykromerp, pH-MeTp- MIJUIMBOIBTMETP, T€HEPATOP TPHCTIOCOOIIEHO
JlaGoparopus anexTpoxumun 479 HU3KOYACTOTHBIX CUI'HAJIOB, Mara3uH CONPOTHBIICHUH,
(ctpoenue 13) ocumuiorpad, TOTEHIUOMETP, KOMITBIOTEP, TATYUK
JULSL U3MEPEHHS TEMIIEPaTyPhl
IMomemenue Uit XpaHEHUS U YueOHbIE CTOMBL, MKA(BL, CTYJIbS, JOCKA
MPOUIAKTHYECKOTO 00CITyKHBAHHS Cpenctsa (IprOOpEL, CTEHBI), HEOOXOAUMBIE I TIPOBEICHUS
yueOHoro obopynoBanus 475 (cTpoeHue MPOHIAKTHIECKOr0 00CITyKUBAHHS YUeOHOTO 000PYAOBaHUS
13)

11.1. Komnsiorepsl, ”HGOPMaLOHHO-Te1eKOMMYHHKAIHOHHBIE CETH, alllIapATHO-NPOrpaMMHbIe
U ayJHOBH3yaJlbHbIE CPeACTBA:


http://www.ict.edu.ru/
http://window.edu.ru/
https://www.nirhtu.ru/faculties/chemistry-technology/fund.ht
https://moodle.nirhtu.ru/course/view.php?id=1315

Hoyt6yx Acer Extensa 4230 Intel Celeron 2.2 TTu, 1,93 I'b O3V ¢ BO3MOXHOCTBIO MPOCMOTPA BHACOMATEPUAIIOB U
MPE3CHTAINH, C HEOTPAHUYCHHBIM TocTynoM B MHTepHeT, k DBC, 31eKTpOHHBIM 00pa30BaTEIbHBIM M UH()OPMAIMOHHBIM
pecypcam, 6a3ze JaHHBIX JJIEKTPOHHOTO Katajnora MHCTUTYTa, cUcTeMe yrpaBieHus: yueOHpiMu kypcamu Moodle, yue6Ho-
METOJIMYECKUM MaTepraiaM.

IIpoexrop Acer P 1265 (xapaktepuctuku 1 x DLP, 1024x768, 2400 ANSI i, F: 1.95 9 2.14 : 1, namna 1x 180 BT)
MHuoro¢dyHKImoHaIRHOE yeTpoiicTBo Samsung 4200.

10.2. TIporpammHoe obecneueHue

Oneparronnas cucrema XP noarsepxaeHue juuen3uu The Novomoskovsk university (the branch) - EMDEPT - DreamSpark Premium
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-c98h-e011-969d-0030487d8897

HpOFpaMMHOC 06eCHe‘{eHI/Ie, o0ecreunBaeT BO3MOKHOCTE OpOCMOTpa MaTE€pUAJIOB HA BJICKTPOHHBIX HOCUTEIIAX, JOCTYIlI K IpOorpamMmam
MS Office, mporpamMmme KOMIBIOTEPHOTO TECTHPOBaHU. SUNRaV.

12. TPEBOBAHMUSI K OHEHKE KAYECTBA OCBOEHUS JUCIIUTIJIMHBI

HaumenoBanue
pa3ienon

OcHoOBHbBIE TOKA3aTeJIU OLEHKH

DopMbI U
MeTObI
KOHTPOJIAl U
OLIEHKH

Pazgen 1.
IIpeamer n
3aJa4uu
JMCHMILTHHBI

3naem:

® OCHOBHBIC 3aKOHOMEPHOCTH IPOTCKAaHHSI XMMHUYECKHX HPOIECCOB M XapaKTEPUCTHKH
PaBHOBECHOT'O COCTOSIHHS, METO/IbI OTTUCAHHUs XUMHYECKUX PaBHOBECHI B pacTBOpax

® OCHOBHBIC OTallbl KaueCTBEHHOTO M KOJMYECTBEHHOIO XHMHYECKOTO aHalM3a;
TEOPETHYECKHE OCHOBBI W IPHHLMIIBI XUMHYECKHX M (U3NKO-XUMHUYECKHX METOJIOB
aHaM3a  —  JJICKTPOXMMMYECKHX,  CHEKTPAIBHBIX;  METOABl  pa3feieHus U
KOHIICHTPHPOBAHHUS BEILIIECCTB

® OCHOBHBIC 3aKOHBI (U3MKH U XUMHUH, HPUMEHATh OOIIME TEOPETHYCCKHE 3HAHUS K
KOHKPETHBIM Ipolieccam

® OCHOBHBIC IPHHILMIIBI M 3aKOHbI XHMHYECKON TEpPMOMHAMUKH; (ha30BbIC pABHOBECHUS B
OJJHO- ¥ MHOTOKOMITOHEHTHBIX CHCTEMaX; CBOICTBA PACTBOPOB; O XUMHYECKOH KHHETHKE
KaTanmse; 00 MEKTPOXUMUYECKHX MPOIIECCax; OCHOBHbIC 3aKOHBI (PH3NUECKON XUMUH B HX
MaTeMaTH4YeCKO, Tpaduaeckoil i CIIOBeCHON (GOpPMyITHPOBKAX.

Ymeem:

o OIIpeNeNATh TEPMOJMHAMHYECKYIO BO3SMOXKHOCTh IIPOTEKAHMS MPOIIECca;

o HPOBOJIUTH CTEXHOMETPHYECKHE U PUIHKO-XUMHUYECKHE PACUETHI; UCIIONB30BATh
GbyHIaMeHTaNnbHbIe MOHATHS, 3aKOHBI W MOJIEIM COBPEMEHHON XHMHH B TPaKTHYECKOi
JeSTEIILHOCTH.

o HPOBONTh OSKCIHEPUMEHTH MO0 H3Yy4YCHHI0 (U3MKO- XHMHYECKHUX CBOICTB
WHIMBHAYaNbHBIX BEIIECTB, MHOTOKOMIIOHGHTHBIX CHCTEM M IapaMeTpoB (u3HKO-
XMMHYECKHX TIPOLIECCOB; IPOBOJUTH pPAacyeThl: TEPMOANHAMUYECKHX XapaKTEPUCTHK
BEILIECTB;, KOHCTaHT pAaBHOBECHS M PABHOBECHOTO COCTaBa XHMHYECKHX pPEaKLHii;
XapakTepucTHK (a30BBIX paBHOBeCHil (BKJIIOYAs IIOCTPOSHHWE M aHauu3 (pasoBBIX
Jyarpamm).

Bnaoeem:

. HaBBIKAMH TPOBEJICHUS] XHMHYECKOTO aHalIN3a; WCIIOJIb30BAHHEM CIPABOYHOM
XMMHYECKOH JINTePaTypbl; METOJaMH TIPOBEICHUSI XUMHYIECKHX PEAKIUI U IPOLECCOB.

. HaBBIKAMH BBIYMCIICHUS] TEIUIOBBIX AS(Q(EKTOB XMMHYECKHX peakUuil IpH
3aJaHHOW TeMIepaType B YCIOBHSX IOCTOSIHCTBA JABJICHUS WM 00beMa; KOHCTaHT
paBHOBeCcHs] XMMHUYECKUX pEaKUUi TP 33JaHHBIX YCIOBHUSX; JABJICHUsS HACBIIIEHHOTO
mapa HaJ HMHAMBUIyaJdbHBIM  BEIIECTBOM, COCTaBa COCyLIeCTByroummx ¢a3 B
JIByXKOMIIOHEHTHBIX CHCTEMAaxX

o HaBBIKAMH NPUMEHEHHSI OCHOBHBIX IKCIIEPUMEHTAIBHBIX METOIOB HCCIICI0BAHUS
(bU3NKO-XMMHUYECKHX CBOMCTB BEIIECTB, a TAKXKE TEOPETUYECKHX 3aKOHOB (DH3MYECKOM
XHMHUH K PEIICHHIO TPAKTHYECKUX BOIPOCOB XMMHYECKON TEXHOJIOTHH.

) IKCIEPUMEHTAIBHBIMHI METOIaAMH TTPOBEICHHs (PU3HKO-XUMHUYECKUX M3MEPEHUH

OreHka 3a
KOHTPOJIBHYIO
paboty Nel
(cemectp 4)
3amuTa
11ab0paTOPHBIX
pabot
Hrorosoe
TECTUPOBAHUE

Pa3pgen 2.
Xumunueckasi
TePMOJIMHAMHUKA

3naem:

® OCHOBHBIE JTambl KadeCTBEHHOTO W KOJWYECTBEHHOTO XHMHYECKOTO aHAIH3a;
TEOPETHYECKHE OCHOBHI M TNPHHIMIBI XUMHYECKHX M (PU3UKO-XUMHYECKHX METOMIOB
aHanmm3a  —  JJNEKTPOXMMHYECKHX,  CICKTPAIbHBIX;  METOABl  pa3JieNieHHss U
KOHI[CHTPHPOBAHUS BEIIECTB

® OCHOBHBIE 3aKOHBI (M3WKH W XHMHH, IMPUMEHSTh OOIIMe TEOpeTHYecKHe 3HAHUS K
KOHKPETHBIM IIpOIIeccaM

® OCHOBHBIEC IPUHIUIIEI ¥ 3aKOHBI XUMUYECKOH TePMOIMHAMUKY; (pa30BbIE PAaBHOBECHS B
OJTHO- 1 MHOTOKOMITOHEHTHBIX CHCTEMax; CBOHCTBA PaCTBOPOB; O XUMHIECKOIH KHHETHKE U
KaTanm3e; 00 3IeKTPOXMMHYECKHX NPOIeccax; OCHOBHBIE 3aKOHBI (PU3MUECKOM XUMUH B X
MaTeMaTHYEeCKOM, rpad)uuecKoii 1 CI0BECHOI (OPMYIIHPOBKaX.

Vmeem:

° HPOBOJINTh CTEXHMOMETPHYECKUE U (PUIHKO-XUMUYECKHE PACUEThI; UCIIOJIL30BATh

OreHka 3a
KOHTPOJIbHYIO
paboty Ne2
(cemectp 4)
3ammra
11abopaTOPHBIX
pabot
Htorosoe
TECTUPOBaHHUE



http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897

(byHIaMeHTalbHbIe MOHATHS, 3aKOHBI M MOJEIN COBPEMEHHON XMMHH B IPAKTHYECKOM
JIeATENbHOCTH.

o OIIpENENATh COCTaBbl COCYLIECTBYIOIMX (pa3 B OHHApHBIX TI'eTEPOTCHHBIX
CHCTEMaxX; COCTABIATh KHHETUYECKHE YpaBHEHHS B IHM(depeHInanbHOi U HHTErpalbHON
(bopmax Ui KHHETHYECKH MPOCTHIX PEaKUUi ¥ IPOTHO3UPOBATH BIUSAHUE TEMIIEPaTyphl Ha
CKOpOCTB Iporiecca

o HPOBOAUTH SKCIEPUMEHTH MO0 M3Yy4YCHHI0 (DU3MKO- XHMHYECKHX CBOICTB
WHIMBHAYAIbHBIX BEIIECTB, MHOTOKOMIIOHGHTHBIX CHCTEM M IIapaMeTpoB (u3HKO-
XMMHYECKUX TIPOLIECCOB; IPOBOJUTH pPAacyeThl: TEPMOAWHAMUYECKHX XapaKTEPHUCTHK
BEIECTB; KOHCTAaHT paBHOBECHS M PABHOBECHOTO COCTaBa XHMHYECKHX PEaKIHii;
XapaKkTepUCTHK (DA3OBBIX paBHOBECHi (BKIIOWAs IIOCTPOSHHWE U aHaNM3 (PasOBBIX
JIarpamMmm).

. OIIpeNeNsITh HANPABICHHOCTh IpoIlecca B 33JaHHBIX HAdalbHBIX YCIOBHSX;
yCTaHABIIMBATh I'PAHUIEI 00IacTel ycToHuMBOCTH (Da3 B OJJHOKOMIOHEHTHBIX U OMHAPHBIX
cucTeMax

Braoeem:

) HaBBIKAMH IIPOBEJICHUS] XHMHYECKOTO aHAIN3a; WCIOJIB30BaHHEM CIPaBOYHOM
XMMHYECKOH JIUTepaTyphl; METOIaMH IIPOBEICHUSI XHMHIECKHX PEAKIUI U IIPOLECCOB.

. HaBBIKAMH BBIYHCIICHUS TEIUIOBBIX AS(Q(EKTOB XWMHYECKHX pEaklHil IIpH
3aJaHHOW TeMIepaType B YCIOBHSAX IIOCTOSHCTBA JABJICHUS WM 00BeMa; KOHCTaHT
paBHOBeCHS] XMMHUYECKMX pPEaKUUH IPH 33JaHHBIX YCIOBHUSX; JABJICHUS HACBHIIIEHHOTO
mapa HaJl HMHAMBUIyalbHBIM  BEIIECTBOM, COCTaBa COCyLIeCTByommx a3 B
JIBYXKOMITOHEHTHBIX CHCTEMax

o HaBBIKAMH NPUMEHEHHSI OCHOBHBIX 9KCHEPUMEHTAJIBHBIX METOI0B HCCICIOBAHNUS
(H3MKO-XHMHYECKHX CBOMCTB BEILECTB, a TAKXKE TEOPETUYECKHX 3aKOHOB (DH3MUECKOM
XHMHH K PEIICHHIO TPAKTHYECKUX BOIPOCOB XMMHYECKOH TEXHOJIOTHH.

o 9KCHEPUMEHTAIbHBIMI METOIaMH IIPOBEACHHUSI (PM3UKO-XUMUUECKHX U3MEPECHUIT

Pazpnen 3.
dazoBble
paBHOBecHsI

3naem:

® OCHOBHBIC OTalbl KAYECTBEHHOTO W KOJHWYECTBEHHOTO XHMHYECKOTO AaHAIH3a;
TEOPETHYECKHE OCHOBBI M TMPHHIMIBI XUMHYECCKHX H (PU3HKO-XUMUYECKHX METOOB
aHanM3a ~ —  OJJNIEKTPOXUMHYECKHMX,  CICKTPalIbHBIX;  METOOBl  pas3lelieHHs  H
KOHI[CHTPHPOBAHUSI BEILIECTB

® OCHOBHBIC 3aKOHBI (H3MKH U XUMHUH, [PUMEHSITH OOIIME TEOPETHYECKHe 3HAHUS K
KOHKPETHBIM TIpOIIeccam

® OCHOBHBIC MPUHIHUITEI U 3aKOHBI XUMUYECKOH TePMOIUHAMUKH;, (Pa30BbIe PABHOBECHS B
OJTHO- U MHOTOKOMITOHEHTHBIX CHCTeMax; CBOWCTBA PACTBOPOB; O XUMUIECKOH KHHETHKE U
KaTanu3se; 00 3JMEKTPOXUMHYECKHUX MPOLIECCaX; OCHOBHBIC 3aKOHBI (PU3UYECKON XUMUH B X
MaTeMaTHYeCKO, rpaduueckoii i CIIOBECHOU (POPMYyITHPOBKAX.

® ONpenesTh COCTaBBI COCYNISCTBYHONIIHX (a3 B OMHAPHBIX T'ETEPOTCHHBIX CHCTEMAX;
COCTABIISAITh KHHETUYECKUE YpaBHEHUS B M depeHraabHOi U HHTErpaIbHOU GopMax st
KHHETUYECKH MPOCTHIX PEaKIHid ¥ MPOTHO3UPOBAThH BIMSHHE TEMIIEpaTyphl Ha CKOPOCTh
nporecca

Ymeem:

® TMPOBOIUTH CTEXHOMETPHUYECKHE W (DU3UKO-XMMHUYECKUE paCUeThl, KCIOIb30BaTh
(GyHIaMeHTaNbHBIC MOHATHS, 3aKOHBI U MOJEIH COBPEMCHHOW XHMHU B MPAKTHYCCKOM
JIESITENIBHOCTH.

® MPOBOMUTH OKCIEPUMEHTHI MO HM3YYCHHIO  (PHU3MKO- XUMHYECKAX  CBOWCTB
WHIWBUIYaJbHBIX BEIICCTB, MHOTOKOMIIOHCHTHBIX CHCTEM M MapaMeTpoB (HHU3HKO-
XMUMHYECKUX TPOILECCOB; MPOBOAUTh PACUYEThl: TEPMOJUHAMHUUCCKHX XapaKTEPHCTHK
BEI[ECTB, KOHCTAHT pPABHOBECHS M PABHOBECHOTO COCTaBa XHMHYECKAX pPEaKIHii;
XapakTepucTuK (Da30BbIX paBHOBeCHi (BKJIIOYAs IIOCTPOSHHWE U aHamu3 (PasoBBIX
Jarpamm).

e OmpefeNsTh HAMPABICHHOCTh IPOIECCa B 3aJaHHBIX HAYAIBHBIX  YCIOBHSX;
yCTaHABIIUBATH TPAHMUIIBI 00J1aCTeH yCTONYMBOCTH (Da3 B OJTHOKOMITOHEHTHBIX ¥ OHHAPHBIX
cHcTeMax

Bnaoeem:

. HABBIKAMH TPOBEICHUSI XUMHYECKOTO AHAIN3a; HCIIOJIb30BAHHEM CIIPABOYHOM
XMMHYECKOU JIUTEPATyPhI; METOaMH TIPOBEICHUSI XUMHIECKUX PEAKIIU U MPOLECCOB.

. HABBIKAMH BBIYHMCIICHUSI TEIUIOBBIX OS(P(EKTOB XUMHUYECKHX PEaKIHuid IpH
3aaHHOW TeMIepaType B YCIOBHSX IOCTOSIHCTBA JABICHUS WA 00beMa; KOHCTaHT
PaABHOBECHUA XHUMHUYCCKHUX peaKLlI/Iﬁ Ipu 3aJaHHBIX yC.]'lOBI/IﬂX; JABJICHUS HACBIIICHHOT'O
napa HajJ WHIMBHIYaJbHBIM  BEIIECTBOM, COCTaBa COCyIIecTBylommx (a3 B
}lByXKOMHOHeHTHbIX CHUCTEMaAx

o HaBbIKaMU IPHUMCHECHUSA OCHOBHBIX OKCIICPUMECHTAJIBHBIX METOZIOB UCCIICIOBAHUA
(U3UKO-XUMHUUYECKUX CBOWCTB BEINECTB, & TAKXKE TCOPETHUECKHX 3aKOHOB (PH3MUCCKOI
XHUMHHU K pEIICHUIO TPAKTUYECCKHUX BOIIPOCOB XHMHHGCKOﬁ TEXHOJIOTHUH.

. IKCIIEPUMEHTAILHBIMU METOJAMH MPOBEICHUS (PU3UKO-XMMUUECKUX M3MEPCHUI

OreHka 3a
KOHTPOJIbHYO
paboty Ne2
(cemectp 4)
3amuTa
mabopaTOpHBIX
pabort
Hrorosoe
TECTHPOBaHUE

Pa3nen 4.
Xumnueckoe

Buaem:.
® OCHOBHBIC 3aKOHOMEPHOCTH TNPOTCKAHHS XHMHYECCKHX IMPOIECCOB M XapaKTCPHCTUKH

3amura
71a00paTOPHBIX




paBHOBeCHe

PaBHOBECHOTO COCTOSIHUSI, METO/IbI OMTMCAHUsSI XMMHYECKIX PAaBHOBECHUI B pacTBOpax

® OCHOBHbIE JTalbl KAaueCTBEHHOTO U KOJMYECTBEHHOTO XHMHYECKOTO aHaJM3a;
TEOPETUYECKHE OCHOBBI M TMPHHIMIBI XUMHYECKMX M (DU3MKO-XUMUYECKHX METOIOB
aHanuM3a  —  JNEKTPOXUMMYECKHX,  CIEKTPalbHBIX;  METOIBl  pas3JelieHus U
KOHIIEHTPHPOBAHUsI BEILIECTB

® OCHOBHBIC 3aKOHBI (PU3MKHM M XUMHUHM, NPUMEHATH OOIIME TEOPETUYECKHE 3HAHUS K
KOHKPETHBIM IIpOIIeccaM

® OCHOBHBIC NPUHIIUIBI U 3aKOHBl XMMHYECKOH TEPMOJIMHAMUKH; (a30Bble paBHOBECHS B
OJIHO- U MHOT'OKOMITIOHEHTHBIX CHCTEMaxX; CBOMCTBA PACTBOPOB; O XUMHYECKOI KWHETHKE U
KaTanmse; 00 MEKTPOXUMUYECKHX MPOLIECCax; OCHOBHbIC 3aKOHBI (PU3MUECKON XUMUH B HX
MaTeMaTHYeCKOM, rpad)uuecKoii 1 CI0BECHOI (OpPMYIHPOBKAX.

Ymeem:

. HPOBOJUTH CTEXHMOMETPHYECKHE U (PUHKO-XUMUYECKHE PACUETHI; UCIIOJIB30BATh
(dyHIaMeHTalbHbIE TOHATHUS, 3aKOHBI U MOJENH COBPEMEHHONH XMMHHU B HPAKTHUECKOH
JIeSITENBHOCTH.

. NPOBOAUTH SKCIEPUMEHTH MO M3YyYCHHI0 (U3MKO- XHMHYECKHX CBOICTB
WHIUBUAYaNbHBIX BEHIECTB, MHOTOKOMIIOHEHTHBIX CHUCTEM U TapaMeTpoB (HU3UKO-
XMMUYECKUX IPOLECCOB; IPOBOAUTH pACyEThl: TEPMOAUHAMUUYECKHX XapaKTEPUCTHK
BEIIECTB; KOHCTAaHT pAaBHOBECHS M PABHOBECHOI'O COCTaBa XUMMYECKUX peakuuii;
XapaKkTepUCTHK (DA30BBIX paBHOBeCHi (BKJIIOYAs IIOCTPOSHHWE M aHauM3 (PasoBBIX
Jarpamm).

Braoeem:

. HaBBIKAMH IPOBEICHUS] XHMHYECKOTO aHAIN3a; HCIOIb30BAHHEM CIIPAaBOYHOI
XMMHYECKON JIUTePaTypbl; METOIAMH IPOBEICHUSI XUMHIECKUX PEAKINH U IIPOLECCOB.

. HaBBIKAMH BBIYHCIICHUS TEIUIOBBIX AS(Q(EKTOB XWMHYECKHX pEakIHil IIpH
3aJaHHOW TeMIepaType B YCIOBHSAX IIOCTOSHCTBA JABJICHUS WIM 00BbeMa; KOHCTaHT
paBHOBecHS XMMHUYECKMX PEAKIUH MpPH 33aNaHHBIX YCIOBHAX; AABICHUS HACBHIIIEHHOTO
mapa HaJ UWHIUBUAyalbHBIM BEIIECTBOM, COCTaBa COCYIIECTByIOIIMX (a3 B
JIByXKOMITOHEHTHBIX CHCTEMax

. HaBBIKaMH MPUMEHEHHsI OCHOBHBIX SKCIIEPUMEHTAIBHBIX METOI0B UCCIIEA0BAHUS
(M3UKO-XMMHYECKHX CBOMCTB BEIIECTB, a TAKKe TEOPETHUECKUX 3aKOHOB (DH3MIECKOI
XHMMHH K PEHICHUIO TPAKTHIECKHX BOIIPOCOB XUMUIECKOH TEXHOJIOTUH.

. SKCIIEPUMEHTAILHBIMU METOJAMH MPOBEACHHUS (PU3HKO-XUMUUECKUX H3MEPEHUH

pabot
Hrtorosoe
TECTUPOBaHUE

Pazgen 5.
MouJekyasipHas
CIEeKTPOCKONUS

3naem.

® OCHOBHBIE OTalbl KA4eCTBEHHOTO W KOJHYECTBEHHOTO XHMHUYECKOTO AaHAIH3a;
TEOPETHYECKHE OCHOBBI M TPHHIMIBI XAMHYECKHX M (PU3HKO-XUMUYECKHX METO/IOB
aHanm3a ~ —  JJNIEKTPOXHMHYECKHX,  CICKTPAIbHBIX;  METOABl  pas3lelieHHs  H
KOHIICHTPUPOBAHUSI BEIIIECTB

® OCHOBHBIC 3aKOHBI (PM3UKH M XHMHH, MPUMEHATH OOIIME TECOPETHUCCKHE 3HAHUS K
KOHKPETHBIM MPOIIeccam

® OCHOBHBIC PUHIMITEI U 3aKOHBI XUMUYECKOH TePMOIUHAMUKY; (a30BbIe pPABHOBECHS B
OJTHO- U MHOTOKOMITOHEHTHBIX CHCTeMax; CBOWCTBA PACTBOPOB; O XUMUIECKOH KHHETHKE U
KaTasu3e; 00 IEKTPOXUMUIECKUX MPOIIECCaX; OCHOBHBIC 3aKOHbI (DU3NYECKOW XUMHH B UX
MaTeMaTH4YEeCKO, rpaduueckoii i CIIOBECHOU (POPMYITHPOBKAX.

Ymeem:

. MPOBOJUTH CTEXHOMETPHUCCKHE U (PHU3UKO-XUMHUCCKHE PACUCThI; UCIIOIb30BATh
(GyHIaMeHTaNbHBIC MOHATHS, 3aKOHBI U MOJEIH COBPEMCHHOW XHMHU B MPAKTHYCCKOM
JIESITENIBHOCTH.

. MPOBOJNTL OKCIEPUMEHTHI 10 W3YYCHHUIO (U3UKO- XHUMHYECKHX CBOWCTB
WHIWBUIYaJdbHBIX BENICCTB, MHOTOKOMIIOHCHTHBIX CHCTEM M MapamMeTpoB (HHU3UKO-
XUMHYECKHUX TIPOLIECCOB; IPOBOJUTH PACYETH: TEPMOIAMHAMUYECKUX XapaKTEPUCTUK
BEIECTB, KOHCTAHT pPABHOBECHS M PABHOBECHOTO COCTaBa XHUMHYECKHX PEaKIIHi;
XapakTepucTuK (Da30BbIX paBHOBeCHi (BKJIIOYAs IIOCTPOSHHWE U aHamu3 (PasoBBIX
Jarpamm).

Braoeem:

. HABBIKAMH TIPOBEICHUSI XUMHYECKOTO AHAIN3a; MCIIOJIb30BAHHEM CIIPABOYHOM
XUMHYECKOU JIMTEPATYPhI; METOaMH TIPOBEICHUSI XUMHIECKUX PEAKIIU U POLECCOB.

. HABBIKAMM BBIYHMCIICHUSI TEIUIOBBIX AS(P(EKTOB XUMHYECKHX PEaKIHid IpH
3aaHHOW TeMIepaType B YCIOBHSX IOCTOSIHCTBA JABICHUS WA 00beMa; KOHCTAHT
paBHOBECHS] XMMHUYECKHX pEaKIUil TMPH 3aJaHHBIX YCIOBUSAX; JABICHUs HACBIIIEHHOTO
mapa HaJl WHIMBHAyalbHBIM  BEHIECTBOM, COCTaBa  COCYILECTBYIOLINX dbaz B
}lByXKOMHOHeHTHbIX CHUCTEMaAx

o HaBbIKaMU IPHUMCHECHUA OCHOBHBIX OKCIICPUMECHTAJIBHBIX METOZIOB UCCIICIOBAHUA
(U3UKO-XUMHUUYECKUX CBOWCTB BEINECTB, & TAKXKE TCOPETHUECKHX 3aKOHOB (PH3MUCCKOI
XHUMHHU K pEIICHUIO TPAKTUYECKHUX BOIIPOCOB XHMH‘IGCKOP’I TEXHOJIOTHUH.

o OKCICPUMCHTAJIbHBIMUA METOIAMU IPOBECACHUSA q)HSHKO-XHMI/I‘{eCKI/IX H3Mepeﬂﬂﬁ

3ammra
mabopaTOPHBIX
pabort
Htorosoe
TECTUPOBAHUE

Paznen 6.
JIEKTPOXUMHUS

Buaem:.
® OCHOBHBIE OJTallbl KayeCTBEHHON0 U KOJMYECTBEHHOIO XHMHMYECKOTO aHAlu3a;
TEOPETUUYCCKHEC OCHOBBI M MPHHIMIBL XMMHYCCKHX M (PU3MKO-XUMHYECKHX METOJIOB

OreHka 3a
KOHTPOJIBHYIO
paboty Nel




aHanmuM3a  —  JNEKTPOXUMMYECKHX,  CIEKTPalbHBIX;  METOABl  pas3lelieHHs U
KOHIIEHTPHPOBAHUSI BEILIECTB

® OCHOBHBIC 3aKOHBI (PU3MKH U XUMUH, HPUMEHATh OOIIME TEOPETHYECKHE 3HAHUSA K
KOHKPETHBIM IIpoIIeccaM

® OCHOBHBIC IPHHIMIIBI H 3aKOHBI XHMHYECKOH TepPMOJUHAMUKH; (ha30BbIC paBHOBECHS B
OJIHO- U MHOTOKOMITIOHEHTHBIX CHCTEMax; CBOMCTBA PAaCTBOPOB; O XUMUYECKOH KHHETHKE H
KaTanuse; 00 MEKTPOXUMUYECKHX MPOLIECCax; OCHOBHbIC 3aKOHBI (PH3MUECKON XUMUH B HX
MaTeMaTHYeCKOM, rpad)uueckoii 1 CI0BECHOI (OPMYIIHPOBKaX.

Vmeem:

. MPOBOJUTH CTEXUOMETPUUECKHE U (DU3UKO-XUMHUYECKHE pacuyeThl; UCIONb30BaTh
(dyHIaMeHTalbHbIE TOHATHUS, 3aKOHBI U MOJENH COBPEMEHHONH XMMMH B MPAKTHUECKOH
JIeATETbHOCTH.

. ONpeNeNATh COCTaBBl COCYLIECTBYIOIIMX (ha3 B OMHAPHBIX TE€TEPOTEHHBIX
CHCTEMaxX; COCTaBIATh KHHETHYECKHE YpaBHEHHS B Au(depeHInanbHOi U HHTErpalbHON
(opMax Ul KHHETHYESCKU NMPOCTBIX PEaKIUi U MPOTHO3UPOBATH BIMSHHE TEMIIepaTyphl Ha
CKOpOCTb IIpoliecca

. HNPOBOJUTH 3KCIEPUMEHTHI 110 H3Y4YCHHIO (U3HKO- XHMHYECKHX CBOWCTB
WHIVBUIYaJTbHBIX BENIECTB, MHOTOKOMIIOHEHTHBIX CHCTEM U IapaMeTpoB (H3HKO-
XMMUYECKUX IIPOLECCOB; IPOBOAUTH PACUEThl: TEPMOJUHAMUUECKHX XapaKTEPUCTUK
BEIIECTB; KOHCTAaHT pAaBHOBECHS M PABHOBECHOI'O COCTaBa XUMMYECKUX peakuuii;
XapakTepuCTUK (DA3OBBIX paBHOBeCHi (BKJIIOYAs IIOCTPOSHHWE U aHauM3 (PasoBBIX
Iarpamm).

Braoeem:

. HaBBIKAMH IPOBEICHUS] XHMHYECKOTO aHaIN3a; HCIOIb30BAHHEM CIPaBOYHOM
XMMHYECKON JIUTePaTypbl; METOIAMH IPOBEICHUSI XUMHIECKUX PEAKIUH U IIPOLECCOB.

. HaBBIKAMH BBIYHCICHUS TEIUIOBBIX A(P(EKTOB XMMHYECKHX peakIuil IIpH
3aJaHHOW TeMIepaType B YCIOBHAX IIOCTOSHCTBA MAABICHUS WM 00BEMa; KOHCTaHT
paBHOBecHS! XMMHYECKHX DEAaKIUH NPH 3aJaHHBIX YCIOBUSX; JABICHUS HACBHIIIEHHOTO
mapa HaJ UWHIUBUAyanbHBIM BEIIECTBOM, COCTaBa COCYIIECTByIOIIMX (a3 B
JIByXKOMITOHEHTHBIX CHCTEMax

. HaBBIKaMH MPUMEHEHHsI OCHOBHBIX SKCIIEPUMEHTAIBHBIX METOI0B HUCCIIEA0BAHHS
(M3UKO-XMMHYECKHX CBOMCTB BEIIECTB, a TaKKe TEOPETHUECKUX 3aKOHOB (H3MYECKOMH
XHMMHH K PEHICHHIO TPAKTHIECKHX BOIIPOCOB XUMUIECKOH TEXHOJIOTUH.

. SKCIIEPUMEHTAILHBIMU METOJAMH MPOBEACHHUS (PU3HKO-XMMUUECKUX H3MEPEHUH

(cemectp 5)
3ammra
11a00paTOPHBIX
pabort
Hrorosoe
TECTHPOBaHUE

Pasznen 7.
XumMuueckas
KHHETHKA

3naem:

® OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHHS XHMHYECKUAX MPOIECCOB U XapaKTEPUCTHKU
PABHOBECHOTO COCTOSIHUSI, METO/IbI OMMCAHUS XUMHIECKHX PABHOBECHIA B PACTBOpPax

® OCHOBHBIE OTalbl KAYECTBEHHOTO W KOJHWYECTBEHHOTO XHMHUYECKOrO AaHAIIN3a,
TEOPETHYECKHE OCHOBBI M TPHHIMIIBI XUMHYECKHX M (PU3HKO-XUMUYECKHX METO/IOB
aHamM3a  —  OJICKTPOXMMHYECKUX,  CIEKTPalbHBIX;,  METOIBI  pa3[eiICHUS U
KOHIICHTPUPOBAHUSI BEIIECTB

® OCHOBHBIC 3aKOHBI (PM3MKH M XHMHH, TMPUMCHATH OOIIME TCOPETHUCCKHE 3HAHHUS K
KOHKPETHBIM MPOIIeccam

® OCHOBHBIC PUHIMITEI U 3aKOHBI XUMUYECKOH TePMOIUHAMUKY; (a30BbIe PABHOBECHS B
OJTHO- U MHOTOKOMITOHEHTHBIX CHCTEMax; CBOWCTBA PACTBOPOB; O XUMUIECKOH KHHETHKE 1
KaTau3e; 00 JIEKTPOXMMUIESCKUX MPOIIECCaX; OCHOBHBIC 3aKOHBI (DU3UUCCKONH XUMHHU B HX
MaTeMaTH4YeCKO, rpaduueckoii U clIoBeCHOU (HOPMYITUPOBKAX.

Vmeem:

® TMPOBOJUTH CTEXHOMETPUYCCKHE U (PU3HKO-XUMHYCCKAE paCyeThl; HCIOIb30BATh
(byHIaMeHTalIbHbIE TOHSTHS, 3aKOHBI U MOJENM COBPEMEHHONW XHMHHU B MPAKTHUECKOU
JIEATENLHOCTH.

® ONpEeNATh COCTaBbl COCYIIECTBYIOIIMX (a3 B OMHAPHBIX TI'€TEPOTCHHBIX CHCTEMaXx;
COCTaBIIAITh KHHETUYECKHE YPaBHEHMs B A GepeHInaTbHON U HHTerpaibHON opmax muist
KAHETHYECKU TPOCTHIX PEaKIMii W MMPOTHO3MPOBATH BIMSIHUE TEMIICPATyPhl Ha CKOPOCTH
mporecca

® MPOBOAUTH JKCIHEPHUMEHTHI 10 H3y4CHHUIO (U3UKO-  XMMHYECKHX  CBOWCTB
WHMBU/IYaJTbHBIX BEHIECTB, MHOTOKOMIIOHEHTHBIX CHCTEM U MapaMeTpoB (H3UKO-
XMMHYECKUX [POIECCOB; MPOBOJUTh pPACUeThl: TEPMOJUHAMHUYECKHX XapaKTEPUCTHK
BEIECTB; KOHCTAHT pAaBHOBECHS M PABHOBECHOTO COCTaBa XHMHYECKAX pPEaKIuii;
XapakTepUCTHK (Ha30BBIX paBHOBeCHil (BKJIIOYAs TOCTPOEHHE H aHauu3 (ha30BBIX
Jarpamm).

Braoeem:

° HaBbIKAMU TIPOBEJCHUS XUMUYECKOTO aHaIM3a; UCIOJh30BAHHEM CIIPABOYHON
XUMHYECKOU JINTePaTypbl; METOJaMH TPOBEICHUSI XUMUIECKHX PEAKIUil U IPOLIECCOB.

° HAaBBIKAMU BBIYMCICHUSA TEIUIOBBIX J(P(PEKTOB XUMHUECKHX pEaKIHMid Mpu
3a4aHHOW TeMIepaType B YCIOBHSX IOCTOSIHCTBA MAaBICHUS WM O0beMa; KOHCTaHT
paBHOBeCcHs] XMMHUYECKUX pEaKLUUi MpH 3aJaHHBIX YCIOBHUSX; JABICHHUsS HACBIIIEHHOTO
mapa HaJa HMHAWBUAYAJbHBIM  BEIIECTBOM, COCTaBa COCYHICCTBYIOHNMX (a3 B

OueHka 3a
KOHTPOJIbHYIO
paboty Ne2
(cemectp 5)
3ammra
mabopaTOPHBIX
pabort
Hrorosoe
TECTHPOBAHUE




JIBYXKOMITOHEHTHBIX CHCTEMax

. HaBBIKaMH MPUMEHEHHs] OCHOBHBIX 3KCIIEPUMEHTANBHBIX METON0B UCCIEI0BAHHS
(GU3MKO-XMMHUYECKHX CBOMCTB BEILECTB, a TAKXKE TEOPETUYECKMX 3aKOHOB (DH3MUECKOM
XMMHH K PEHICHHIO TPAKTUIECKHX BOIIPOCOB XUMUIECKOH TEXHOJIOTUH.

. SKCIIEPUMEHTAILHBIMU METOJAMH MPOBEACHUS (PU3HKO-XUMHUUECKUX U3MEPEHUM

Pa3znen 8.
Karamm3

3naem:

® OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHMS XHMUYECKHX MPOIECCOB U XapaKTEPHUCTHKU
PaBHOBECHOTO COCTOSIHHUSI, METOIbI OMHCAHUSI XMMHUYECKIX PAaBHOBECUI B pacTBOpax

® OCHOBHBIE 3Talbl KAayeCTBEHHOTO U KOJHYECTBEHHOTO XHMHUYECKOTO aHaIN3a;
TEOPETUYECKHE OCHOBBI M TMPHHIMIBI XUMHYECKMX M (DU3MKO-XUMUYECKHX METOIOB
aHanuM3a  —  JNEKTPOXUMMYECKHX,  CIEKTPalbHBIX;  METOABl  pas3lelieHHs U
KOHIIEHTPHPOBAHUsI BEILIECTB

® OCHOBHBIC 3aKOHBI (PU3WKH M XUMUH, HPUMEHATH OOLIME TEOPETHYECKUE 3HAHUS K
KOHKPETHBIM IIpOIIeccaM

® OCHOBHBIC IPHHILMIIBI M 3aKOHbI XHMHYECKOH TepPMOMHAMUKH; (ha30BbIC pABHOBECHS B
0JIHO- U MHOTOKOMITIOHEHTHBIX CHCTEMax; CBOMCTBA PAaCTBOPOB; O XUMUYECKOH KHHETHKE H
KaTanu3se; 00 3MEKTPOXUMHUYECKHUX MPOLIECCax; OCHOBHBIE 3aKOHBI (PM3NUECKOH XUMHH B UX
MaTeMaTHYeCKOM, rpad)uueckoii 1 CI0BECHOI (OPMYIHPOBKAX.

Ymeem:

. MPOBOJUTH CTEXHOMETPUUECKHE U (U3UKO-XMMHUIECKHE PacuyeThl; UCIONb30BaTh
(dyHIaMeHTalbHbIE MOHATHUS, 3aKOHBI M MOJENIN COBPEMEHHONH XHMHH B HPAKTHUECKOH
JIeSITeTbHOCTH.

. ONpeNeNsATh COCTaBBl COCYHIECTBYIOMIMX (ha3 B OWHAPHBIX T'€TEPOTEHHBIX
CHCTEMAax; COCTAaBIATh KMHETHUECKUE ypaBHEHUS B OU(MGEPEHIMAILHON U MHTETrPalbHOI
(opMax Uil KHHETHYECKHU MPOCTHIX PEaKIUi U MPOTHO3UPOBATH BIMSHHE TEMIIepaTyphl Ha
CKOpOCTB Iporiecca

. NPOBOJUTH JKCIEPUMEHTHI 10 H3YyYEHUI0 (U3MKO- XHMHYECKHX CBOWCTB
WHIVBUIYaJbHBIX BEHIECTB, MHOTOKOMIIOHEHTHBIX CHUCTEM U IapaMeTpoB (H3HKO-
XMMHYECKUX MPOLECCOB; IPOBOJHUTh PACUeThl: TEPMOJMHAMHYECKHX XapaKTEPUCTHK
BEILECTB; KOHCTaHT pAaBHOBECHS M PABHOBECHOTO COCTaBa XHMHYECKHX pPEaKIHii;
XapakTepUCTHK (Ha30BBIX paBHOBeCH (BKIIOYAas IIOCTPOCHHE M aHAIW3 (ha30BBIX
arpamm).

Braoeem:

. HaBBIKAMH IPOBEICHUS] XUMHYECKOTO aHAIN3a; HCIONb30BAHHEM CIPABOYHOM
XMMHYECKOH JIUTePaTypbl; METOIAMH IPOBEICHUSI XUMHIECKUX PEAKINH U MIPOLECCOB.

. HaBBIKAMH BBIYHCICHUS TEIUIOBBIX JS(Q(EKTOB XMMHUYECKHX pEaKIHuil TpH
3aJaHHOW TeMIepaType B YCIOBHSAX IIOCTOSHCTBA MAABICHUS WM 00BEMa; KOHCTaHT
paBHOBeCcHS! XMMHUYECKMX PEAaKIUH TPH 33JaHHBIX YCIOBUSX; JABICHUS HACBHIIIEHHOTO
mapa Hal WHIUBUAyalbHBIM  BENIECTBOM, COCTaBa COCYIIECTByIOIMX (a3 B
JIBYXKOMITOHEHTHBIX CHCTeMax

. HaBBIKaMH MPUMEHEHHsI OCHOBHBIX YKCIIEPUMEHTAIBHBIX METOIOB HCCIIEAOBAHUS
(I3UKO-XMMHIECKHX CBOMCTB BEIIECTB, a TAKKE TEOPETHUECKUX 3aKOHOB (PH3MIECKOH
XMMHH K PELICHHIO MTPAKTHIECKHX BOIIPOCOB XUMUYECKOH TEXHOJIOTUH.

. HKCIIEPIMEHTAIBHBIMHI METOIAMH IPOBEICHUS (PU3HUKO-XUMHIECKHX H3MEpEeHHH

OueHka 3a
KOHTPOJIbHYIO
pabdoty Ne2
(cemectp 5)
3ammra
11ab0paTOPHBIX
pabot
Hrorosoe
TECTUPOBAHUE







