MuHHMCTEPCTBO HAYKH U BbhIcIIero oopasosanus Poccuiickoii @enepannu

HoBoMockoBCKHMiA HHCTUTYT ((puiinalr)
(enepanbHOroO rocy1apCTBEHHOI0 OIOAKETHOI0 00Pa30BATEILHOI0 YUpeKIeHUs
BbICHIEr0 00pa30BaHUs
«Poccuiickuii XMMHUKO-TEXHOJIOTHYeCKUIl YHUBEPCUTET
uMenu /.. MeHnaeseeBa»

YTBEPXIAIO

B.JL. IlepByxun
08 2022

PABOYASA IPOT'PAMMA ANCHUITJIMHBI

b1.0.18 ®uznueckass XuMus

Hanpaenenue noozomoeku: 18.03.01 Xumunveckasi TEXHOJI0THS

Hanpaenennocmo (npoguv):
«XuMHUYecKas TEXHOJIOTHSI HEOPTaHUYECKUX BEIIECTBY

KBanudukanusa: 0axaaaBp

HoBomockoBck - 2022



1. OBIIME ITOJIOXKEHUA

HopmaTuBHBIE TOKYMEHTBI, HCNIOJIb3yeMble PU pa3padoTke 0OCHOBHOM 00pa3oBaTebLHOM
NMPOrpaMMblI

HopmatusHyto mpaBoByto 6a3y pa3paboTku pabodeii mporpaMMbl TUCITUILTHHBI COCTABIISIOT:

®denepanbHbIi 3aKk0H OT 29 mekadbpst 2012 roma Ne 273-d3 «O6 obpaszoBannuu B Poccuiickoit De-
Jepanum (C y9eTOM TOTIONTHEHUH 1 N3MEHEHUH );

Oenepanpapiii 3akoH 0T 31.07.2020 T Ne304-D3 «O BHeceHnn n3MeHeHU B DenepaabHBIA 3a-
koH «O0 obpazoBanmu B Poccuiickoit deneparinm Mo BOIpocaM BOCIUTAHUS 00yJaIOIIIXC S,

«Ilopsmok opraHM3avy W OCYIIECTBICHHUS 00pa30BaTENBHON JIEATENFHOCTH MO 00pa30BaTeIlb-
HBIM IPOrpaMMaM BBICIIETO 0Opa3oBaHMs — IMporpaMMaMm OakajlaBpwara, MporpaMMaM CIEIHaTUCTa,
mporpaMMaM MarmcTpaTypbl», YTBEPKICHHBIN Mpuka3zoM MuHucTepcTBa oOpa3oBanus u Hayku PD ot
05.04.2017 r N 301;

®denepanbHbI TOCYIapCcTBEHHBIN 00pa3oBaTeNbHbINA cTaHAapT Boiciero oopasosanus (PI'OC BO)
(®I'OC-3++) mo HampasneHuro moaroToBky 18.03.01 Xumudeckas: TEXHOJOTHS, YTBEPKACHHOTO TPHKA30M
MunucrepctBa o0pa3zoBaHus u Hayku Poccuiickoit @enepanunu ot 7 aBrycra 2020 r. Ne 922 (3apeructpu-
poBano B Muntocte Poccuu 19 aBrycra 2020 r. N 59336);

[Monoxxenne 0 MpaKTHYECKOW MOATOTOBKE 00Y4AIOIIMXCS, YTBEPKICHHOE MPUKa30oM MUHUCTEPCT-
Ba HAYKH M BhIcIIero oOpa3zoBanusi Poccuiickoii @enepanuy 1 MuHHCTEpCTBa MTpocBenieHus: Poccuiickoit
Oenepanyu ot 5 aBrycra 2020 r. N 885/390 (3apeructpupoBan MuHHCTEpCTBOM IocTuIK Poccuiickoit
®enepanyu 11 centsadps 2020 r., peructpanuonbiidi N 59778);

MeToan4yeckuMHu peKOMEHAALMSIMH 10 OpraHu3aly 00pa30BaTEeIbHOTO Mpolecca Al 00y4eHuUs
WHBAJIUIOB W JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS B 00pa30BaTENIbHBIX OPTaHH3AMUIX
BBICIIETO OOpa30BaHUs, B TOM YHUCIE OCHAIIEHHOCTH 00pa3oBaTelIbHOrO Mpolecca (YTBEpKICHBI 3aMec-
tuteneM MunmcTpa obpasoanns u Hayku PO A.A. KimmmoBeiM ot 08.04.2014 Ne AK-44/058H)

VYcerap ®I'BOY BO PXTY um. I.1. Menaeneesa;

[Monoxxenne o HoBomockoBckoM uHctutyTe (prmnane) PXTY um. .M. Menneneena.

JlokanbHble HOpMaTHBHBIE akThl HoBoMOCKoBcKoro nncturyta (Qunuana) PXTY um. .M. Men-
JieyeeBa.

[TonoxeHne o MOPSOKE OpraHU3alMU U OCYIIECTBJICHHS 00pa30BaTENbHOW IESTEIBHOCTU IO
0o0pa3oBaTelIbHBIM IIPOrpaMMaM BBICIIEr0 OOpa3oBaHUs - IporpaMmam OakajaBpHaTra, MporpamMmam
cnenuanuTeTa, nporpammaM Maructpatypsl B HU PXTY um. /.M. MenneneeBa, IpUHATEIM pEIIEHAEM
VYuenoro copeta HU PXTY um. JI.11. Menneneena ot 30.10.2019;

[Monmosxxenus: 00 3IEKTPOHHON UH(POPMAIIMOHHO-00pa3oBaTebHON cpeae HOBOMOCKOBCKOTO MH-
ctutyTa (dunmana) ¢eaepaibHOTO TOCYIaPCTBEHHOrO OIOPKETHOrO 00Pa30BaTENBHOIO YUPEKICHUS
BBICIIEr0 00pa3oBaHus «POCCUICKUI XMMHKO-TEXHOJOTHUYeCKuid yHUBepcuTeT umenn J.M. Mennenee-
Ba»

OcHoBHas mpodeccroHanbHas o0pa3oBarenbHas nporpamMma (ganee — Iporpamma, OIIOII) co-
CTaBJICeHa B COOTBETCTBHHU C TpeOoBaHMsAIMH DeniepanbHOro rocyaapcTBEHHOI0 00pa30BaTeNbHOTO CTaH-
JlapTa BEICIIET0 0Opa3oBaHus (YpOBEHb OakanaBpuara) 1o HampasieHuio moarotToBku 18.03.01 Xummuue-
CKasi TEXHOJIOTHS], YTBEPIKIACHHOTO pUKa3oM MuHUCTEpcTBa 00pa3oBaHus u Hayku Poccuiickoit Dene-
pauuu ot 7 aBrycta 2020 r. Ne 922 (3apeructpuposano B Muntocte Poccun 19 asrycra 2020 r. N 59336)
(@I'OC BO), pekomenpanusmu YaeoHo-Metoamueckoit komuccun HU PXTY wum. JI.U. Menneneesa u
HaKOIJICHHBIM OITBITOM TPETOIaBaHus TUCIUTLINHBI Kadeapoit dynnamentanpHast xumust HU PXTY um.
.M. MenpneneeBa (nanee — Mucturyt). IIporpamma paccuntana Ha U3y4eHUE AUCUUILIMHEI B TEUEHUE 2
CEMECTPOB.

KoHTpons ycrieBaeMoCTH CTYAEHTOB BeIE€TCs 10 NpUHATONH B lHCTHTYTE cHcTEeMe.

Pabouass mporpamma AMCHMIIMHEI MOXKET OBITh Peann30BaHa C MPUMEHEHHEM 3JIEKTPOHHOTO
00y4YeHHs 1 JUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUH MOTHOCTHIO MIIH YaCTHYHO.



2. IIEJIb 1 3BAJTAYM OCBOEHUS YUEBHOM JUCIIUILINHBI

Lenpro ocBOCHHS AMCUIMIUIMHBI ABIIsIETCS obecrieuenrne 0a30BOi MOATOTOBKH OOYJarOImIUXCst B 00-
JacTH (PU3NIECKON XUMHH, TIO3BOJISIONICH UM c(HOPMHPOBATH KOMITCTCHIINN (MM YaCTH KOMITETCHIIUH),
NpeayCMOTPEHHbIE CTaHAapTOM. B ¢du3nueckolt Xumuun u3nararorcs GyHIaMeHTadbHbIE OCHOBBI YUEHHS
0 HampaBJIEHHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAaHUA XUMHUYECKHX MPOIECCOB M (a30BhIX MPEBpAILCHHH,
CBEJICHUSI O METOJ[aX UCCIICJIOBAHUS H pacueTa TePMOJIUHAMUYCCKAX CBOWCTB BEIIECTB, OCHOBBIBAsICH HA
KOTOPBIX MPEJICTABISIETCS] BO3MOXKHBIM JIaTh KOJIMYECTBEHHOE OIHMCAHKE MPOIECCOB, COMPOBOXKIAOIINX-
Csl I3MEHEHHEM (PU3MUYECKOT0 COCTOSIHUS M XMMUYECKOr0 COCTaBa B CUCTEMax Pa3iUYHOM CI0KHOCTH.

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Juctumuaa b1.0.18 ®usndeckas Xumus peanusyercss B pamkax 0a3oBoil vactu Onoka b1 [Tuc-
nuruHel (Moaynu) ydeOHoro miana OOIL g ocBoeHMS MUCIIMILIUHBI HEOOXOIMMBI KOMIETEHIINH
(w1 ux yactu), cHOPMUPOBAHHBIC B PaMKaX M3y4YCHHs CICIYIOIIUX AUCHUIUIMH: MaremaTrka, Ousuka,
OO01as 1 Heoprauuueckas XxuMus, OpraHuyecKas XuMus, AHATUTHYCCKAS XUMUS. JIUCIUIUIHHA SBISETCS
OCHOBOU 7151 (pOPMUPOBAHUS KOMIIETECHIIMH B paMKaxX MOCIEIYOMUX AUCIUILIHH: OO0Imas Xumideckast
texHonorus, [Iporecchl U amnmapaThl XMMHYECKOW TexHoyoruu, KoyonaHas Xumusi, XUMUYECKUE PEK-
TOpbI, MaTepuaJloBeICHUE | 3all[UTa OT KOPPO3UHU.

4. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JUCIHHUITJIMHBI

W3ydeHne MUCIMIUIMHBEI HAMIPaBIEHO HA MPUOOPETEHUE CIEAYIONINX KOMIeTeHIHii U WHIHKA-
TOPOB UX JOCTHKEHUS:

Oo6menpodeccuonanbubie komnerenuun (OIIK) u uHANKATOPBI UX TOCTUKEHUSI

HaumenoBanmue

Kon u nanmenosanue OITK Kon u HaumenoBanue nuaukatopa goctikenus OIIK

KaTeropuu (TpymIIsl)
OIIK

OIIK-1

Crioco0eH n3y4arh, aHATU3UPO-
BaTh, HCIIOJIb30BaTh MEXaHU3MBI
XHMHYECKUX PEaKIHii, IPOHC-

OIIK-1.1

3HAeT OCHOBHBIE CBEACHHS O MEXaHN3MaX XUMHUIECKHUX PEaKIui,
CTPOSHUH BEIIECTBA, IPUPOJIE XUMUIECKOH CBA3M M CBOMCTBAX pas-
ITMIHBIX KITACCOB XUMHYECKHX 3JIEMEHTOB, COSANHEHNH, BEIECTB U

Ob6menpodeccnoHaIbHbIE
HABBIKH

XOMISIINX B TEXHOJOTHYECKUX  |[MATEPHATIOB
nporeccax u
OKpy>karoiem mupe, ocHoBbiBa- |OITK-1.2

CriocoOeH aHaIM3UPOBATh M HCIIOIb30BaTh CBEACHUSI O MEXaHH3Max
XMMHUYECKUX peaklui, CTPOCHUH BEIlleCTBa, IPUPOJIE XUMHUECKOM
CBSI3H M CBOIMCTBAX PAa3IMYHBIX KJIACCOB XUMUYECKHX HIIEMEHTOB, CO-
€IMHEHNH, BEIECTB U MaTePHATIOB B TEXHOJIOTHUECKUX MPOIIECCaX U
OKpY>KaroIeM MUpe

[ICb Ha 3HAHUAX O CTPOCHUU
BCUICCTBA, IPUPOJEC XUMUYCCKOM
CBSI3M M CBOMCTBAX Pa3sInYHBIX
KJIAaCCOB

XUMHYCCKHX 3JICMCHTOB, COCIU-
HCHI/Iﬁ, BCIICCTB U MaTEpHUAIOB
OIIK-1.3

Braneer HaBbIKaMuU NPOBEAEHHS XMMHUECKOTO aHAJIN3a; UCIIONIb30Ba-
HUEM CIIPAaBOYHON XMMHUECKOM JTUTEPaTypbl; METOaMH NIPOBEIECHUS
XMMHUYECKUX PEAKLIUN U NPOLIECCOB




OobuienpogeccuoHanbHbIe
HABBIKH

OIIK-2 CriocoGeH HCIojib30-
BaTh MaTeMarH4eckue, husmue-
cKkue, QU3NKO-XUMHIECKHE,
XHMHYECKHE METOIbI TSl periie-
HIisT 33,1449 TPO(eCCHOHATBHON
IIeATEILHOCTH

OIIK-5

Crioco0eH OCyIIEeCTBIATh IKCIIe-
PIMEHTAJIbHBIE UCCIIE0BAHUS I
WCITBITAHMS 110 3aJaHHOH METO-
TMKe, IPOBOIUTH HAOIOAEHHS 1
M3MEpEHMs C

y4eTOM TpeOOBaHUH TEXHUKH
Oe3omacHOCTH, 00pabaTHIBaTh U
MHTEPIPETHPOBATD SKCIIEPHU-
MEHTaJIbHbIC JaHHbIC

OIIK-2.1
3HAET COBPEMEHHbIC MaTEeMATHUECKUE U (PUBUKO-XUMHUYECKUE METO/IbI
IS peIieHus 3a1a4 MpogecCHOHATIBHON AeATeNbHOCTU

OIIK-2.2
Bnaz(eeT 1 UCTIOJIB3YET COBPEMEHHBIC METOJAbI 1 6a3bl JJAHHBIX JJIA
[PCIICHUA 3aga4 HpO(beCCPIOHaJ'ILHOfI JACATCIIBHOCTH

OIIK-2.3

HpI/IMeHﬂeT OCHOBHBIC SKCIIEPUMEHTAJIbHBIE METOABI UCCIICJOBAHUA
(bI/ISI/IKO'XI/IMI/I‘{CCKI/IX CBOICTB BCIICCTB, a TAKXKE TCOPETUIECKUE 3aKO-
HbI €CTECTBEHHOHAYYHBIX TUCHUIUIMH K PEIICHUIO IPAKTUYECKUX BO-
TIIpOCOB XUMUYCCKOUN TEXHOJIOTHH

OIIK-5.1

CrocobeH OCYIIECTBJIATH OKCIIEPUMEHTAJIBHBIC UCCIIEAOBAHUA U UC-
IIbITAHUS 10 3aZ[aHHOﬁ MCTOOUKC, CO6I/IpaTI> " aHAJIM3UPOBATH
JIMTEPATYPHBIC JTaHHBIC

OIIK-5.2
CriocoOeH MPOBOJANTE HAOMIOACHHS U H3MEPEHHS C YI€TOM TpeOoBa-
HII TEXHUKU 0€30I1aCHOCTH

OIIK-5.3

CriocobeH 00pabaTeIBaTh M HHTEPIPETHPOBATH IKCIIEPHMEHTAIbHBIE
TAHHBIC, TOTOBUThH OTYETHI 110 BBIMOJIHEHHOMN HCCIICI0BATEIBCKON pa-
cote

l'[pmbeccnona.ﬂbm,le KOMIIETCHIIMA 1 HHANKATOPLI HX JOCTHKCHUA

TexH0JI0rMYecKHii THII 32124 NPO(eCCHOHAIBHOI 1esITeJIbHOCT

Kon u Ha-
3az[aqavnp0cpeccno— O0bwexT i obnacte | Kox m HamMeHo- MMCHOBAHHE o
HaJIbHOM J€ATEIBHO- nHankaropa | OcHoBaHHE (PO ECCHOHATHHBII
3HAHUS Banue [1K
CTH JIOCTH)KEHUS | cTaHmapt, aHaiaus omnbita) O000-
IK HICHHBIC TPYJOBbIC ()YHKIMU
Brmonuenne GyHia- XuUMHUUecKoe, XUMH- IIK-5 IK-5.3 Awnamms Tpe6opanuii k npodeccuo-
MEHTAJIbHBIX U IIPU- KO-TEXHOJIOTHUECKOE CrnocoGeH ocymie- I'otos nc- HaJIbHBIM KOMIIETEHLIUAM, NIPEBSIB-
KJIaJHBIX paboT rmouc- MPOU3BOJCTBO; CTBJIATB NIPOBEJIC- NI0JIL30BaTh JIIEMBIM K BBIITYCKHUKAM HaIlpasiie-
KOBOTO, TEOPETHYE- CKBO3HEIC BHJIBI TIPO- HHe paboT 1o 00- 3HaHHC HUS TTOJITOTOBKH HA PBIHKE TPYIa,
CKOTO ¥ 9KCIIEPHMEH- eccHoHabHOM nes- paboTKe U aHanu3y | CBOWCTB XH- 00001IeHme 3apy0eKHOTO OMBITA,
TaIBHOTO XapakTepa ¢ TENBbHOCTH B MPO- HaydqHO- MHYECKUX MPOBEICHHS KOHCYIBTAINI C BEIY-
LENBI0 ONPeICIEeHIUS MBILLICHHOCTH (B TEXHU1CCKOU UH- SJIEMEHTOB, MU paboTonaTesiMu, 0ObeTuHe-
TEXHUYECKUX XapakK- opmariy u pe- COCAMHCHUHI HUSIMH pabOTOAaTeNel 0Tpaciu, B

TEPUCTHK HOBOM TeX-
HHKH, a TaKKe KOM-
mekca paboT 1o pas-
paboTKe TEXHOJIOTH-
YecKOM JOKyMeHTa-
IHN.

ctepe opraHu3aIu u
MIPOBEICHUS HAYTHO-
HCCIIEI0BATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
pabot B 06sacTH XH-
MHYECKOTO U XHMHKO-
TEXHOJIOTHYECKOTO
MIPOU3BOJICTBA).

3yJIbTAaTOB HCCIIE-
JIOBaHUM,
BBITIOJIHATh
9KCTIEPUMEHTHI 1
odopMIIATh pe-
3yJIBTAThI UCCIIEN0-
BaHUI U pa3pado-
TOK, TOTOBHOCTb
OCYILECTBIIATD 10
TOTOBKY JJOKYMEH-
TalluH, IIPOCKTOB
IIJIAHOB U IPO-
rpaMM IIPOBEACHHUS
OTACJIIBHBIX 3TAIIOB
pabot

1 MaTepHajoB
Ha UX OCHOBE
JUTSL PEIICHHS
3aau
npodeccuo-
HAJIGHOM JIesi-
TEITLHOCTH

KOTOPO# BOCTPEOOBaHBI BBITYCKHH-
KU B paMKax HalpaBJIeHUs OATO-
TOBKH.

IIpodeccnonansHEI cTaHAAPT
19.002 «Crenmaauct no XuMuye-
CKOIi TIepepaboTke HeTH U Taray,
YTBEp KAEHHBII pukazoM MuHu-
CTepCTBa TPyJa U COLMAIBHOI 3a-
uuThl Poccuiickoit @enepanuu ot
19.12.2014 Ne 926 H,
O6o6mieHnas TpyaoBast GyHKIHUS. A.
IIpoBenenne HaydHO-
HCCIIEN0BATENBCKUX M ONBITHO-
KOHCTPYKTOPCKUX pa3pabOTOK IO
OTAENBHBIM pa3zzenam TeMbl. A/02.5.
Ocy1niecTBIeHHE BBINOIHEHUS dKCIIe-
PUMEHTOB 1 0)OPMIICHHS pe3yIibTa-
TOB HMICCIIE/IOBaHMUIT U pa3paboToOK
(ypoBenb kBasmudukanum - 5).

B pe3yabTare u3y4eHUusl TMCHUIUIMHBI CTYACHT 6aKaJ1aBpnaTa JOJIKEH:

3name.

® OCHOBHBIC 3aKOHOMEPHOCTH MPOTECKAHUA XUMUICCKHUX MTPOLECCOB U XapPAKTECPUCTUKHU PABHOBECHOI'O COCTOAHUA,




METO/IbI OMMCAHNUS XUMHIECKUX PaBHOBECH B PacTBOpax

OCHOBHBIE 3TaIlbl KAYECTBEHHOIO M KOJIMYECTBEHHOTO XUMHYECKOTO aHAIN3a; TECOPETHUECKUE OCHOBBI U IIPHH-
LUIBl XUMHYECKUX U (PU3UKO-XUMHUIECKAX METOJOB aHAIHM3a — HIEKTPOXUMHUIECKUX, CIIEKTPAIBHBIX; METOIBI
pa3zeneHus ¥ KOHLCHTPUPOBAHUS BEIIECTB

OCHOBHBIE 3aKOHbI (PU3UKU 1 XUMHH, IPUMEHATH OOIIHE TEOPETHIECKUE 3HAHHUA K KOHKPETHBIM IPOIIECCaM.
OCHOBHBIE NIPHUHIMIIB M 3aKOHBI XUMHIECKOH TEPMOJMHAMHUKH; (ha30BbIE PAaBHOBECHUS B OJHO- U MHOTOKOMIIO-
HEHTHBIX CHCTEMaxX; CBOMCTBAa PACTBOPOB; O XMMHUYECKOH KMHETHKE W KaTaln3e; 00 3JEKTPOXUMHUYECKUX IPO-
Lieccax; OCHOBHBIE 3aKOHbBI (pM3NYECKOW XMMHM B UX MaTeMaTHYeCKOH, rpaduueckoll M cIoBecHOH (OpMyIIH-
pOBKax.

Ymems:
OTIpEeIeNIATh TEPMOAMHAMUYECKYIO BO3MOKHOCTD IIPOTEKAHUS MIPOLIECCa;
MIPOBOJIUTH CTEXHOMETPHUYECKUE M (PUIUKO-XMMHUICCKHIE PACcUeThl; HCIOIb30BaTh (hyHIAMEHTANbHBIC TTOHSTHSA,
3aKOHBI U MOJICTTH COBPEMEHHOUW XMMUH B MIPAKTHICCKOHN TEATSIHHOCTH.
OTIPEeNeNATh COCTAaBBI COCYIISCTBYIONINX (a3 B OMHAPHBIX T€TEPOTSHHBIX CHCTEMAaX; COCTABISATh KHHETHUCCKUE
ypaBHeHHA B OuddepeHnnanbHOi U MHTErpabHON (opMax Ijisl KHHETHYECKH MPOCTHIX PEakIiii W IMPOTHO3HU-
POBaTh BIMSHIE TEMIIEPATypHl HA CKOPOCTH IpoIiecca
MPOBOJUTH IKCICPUMEHTHI TI0 M3YYCHUIO (DU3UKO- XMMHUYECKUX CBOWCTB WHIUBUIYaTbHBIX BEIIECCTB, MHOTO-
KOMIIOHCHTHBIX CUCTEM U napaMeTpOB (1)I/I3I/IKO-XI/IMI/I'~IeCKI/IX HpOLleCCOB; HpOBO]lI/ITI) pacquLI: TepMO[[I/IHaMI/Ille-
CKHX XapaKTePUCTHUK BEIIECTB; KOHCTAHT PAaBHOBECHUS U PABHOBECHOI'O COCTaBa XMMHUECKHUX PEAKIIUil; XapaKTe-
pHcTHK (ha30BBIX PAaBHOBECHH (BKIIIOUAs [IOCTPOCHUE U aHANU3 (pa30BBIX 1Uarpamm).
OHpeILCJ'IHTL HaHpaBJ'IeHHOCTL npouecca B 3aJaHHbBIX Ha4YaJIbHBIX yCJ'IOBI/IHX; yCTaHaBHI/IBaTb FpaHI/II_[bI O6H8CT€I>1
ycTOW4MBOCTH (ha3 B OJTHOKOMITIOHEHTHBIX M OMHAPHBIX CHCTEMax

Bnaoemo:
HAaBbIKAMU MPOBEJIEHUSI XUMHUYECKOTO aHAJIN3a; UCIIOJIb30BAHUEM CIIPABOYHON XUMUYECKOU JINTEPATYPHI; METO-
JlaMU POBEACHUS XUMHUECKHUX PEAKLMNA U IPOLECCOB.
HABBIKAMH BBIYHCIICHUS TEIUIOBBIX d((PEKTOB XMUMUYCCKHAX PEaKIWi MpH 3aJaHHON TeMIiepaTtype B yCIOBHAX
MMOCTOSIHCTBA JIABJICHUS WM 00beMa;, KOHCTAaHT PABHOBECHUS XUMHYCCKHX PEAKIU MPH 3aJaHHBIX YCIOBHSIX;
JIABJICHUS HACHIIIIEHHOTO Tapa HaJ| MHIWBHyalbHBIM BEIICCTBOM, COCTaBa COCYIIECTBYIONIMX (a3 B IBYXKOM-
MOHEHTHBIX CUCTEMax
HABBIKAMHU MPUMEHCHHS OCHOBHBIX SKCIICPUMECHTAIBHBIX METOJIOB MCCIICOBAHUS (DU3UKO-XUMHUCCKUX CBOMCTB
BEIIIECTB, a TAKKE TCOPETHUCCKUX 3aKOHOB (PU3MUCCKON XUMHUH K PEIICHUIO MPAKTUUCCKUX BOMPOCOB XHUMUYC-
CKOM TE€XHOJIOTHH.
AKCIEPUMCHTANEHBIMUA METOIaMH TIPOBEACHUS (PU3UKO-XUMHICCKUX H3MEPCHUN

5. OBBEM JUCHUIVIMHBI U BU/IbI OBPA3ZOBATEJIBHOI'O ITPOLNECCA

OO0mas TPy I0EMKOCTh B BHJIC YacOB U 3aueTHbIX equnumil (10 3.e.)

Beero Cemectp Ne
Buy yuebHoit paboThI 4 >
3.e. aKkaja. 4. | 3.e. |akaj. 4.| 3.e. aKaj. .
O0mIast TPYI0EMKOCTh AMCIHIIIAHEL 10,0 360,0 5 180 5 180
KontakTHasi padoTa - ayTUTOPHbIE 3aHATHS: 4,96 178,6 | 2,54 91,3 2,42 87,3
B TOM unciie B )opMe NMPaKTHYECKO# MOATro- 294 1060 15 54 1.44 57
TOBKH
Jlekimu 1,94 70 1 36 0,94 34
B TOM uHciie B hopMe MPaKTUIECKOW MOATOTOBKH
IIpakTuaeckue 3ausatus (113) 1 36 0,5 18 0,5 18
B TOM 4rciie B OopMe MPaKTHIECKOH MOATOTOBKU 1 36 0,5 18 0,5 18
JlaGoparophsie pabotsl (JIP) 1,94 70 1 36 0,94 34
B TOM 4HcIie B pOopMe NPaKTHYeCKOi moAroToBku | 1,94 70 1 36 0,94 34
CamocTosiTeJIbHasi padoTa 3,05 106 1,47 53 1,58 57
DopMbI KOHTPOJISI:
3auer, 5x3aMeH | 3aueT, IK3aMeH




JK3aMeH 2 72 1 36 1 36

KoHnTtakTHas pa60Ta - IPOMCIKYTOYHAs aTTCCTAllUA 2 0’6 ] 0’3 1 0’3

IToaroroBka K SK3aMeHYy. 71,4 35,7 35,7

6. COAEP’KAHUE JUCIIUITJINHBI

6.1. Pa3gesnl AMCHUILIMHBI H BUABI 3AHATHHI

4 cemecTp
aK. 4acoB
B T.4. B B T.4. B B T.4. B B T.4. B
Ne Pa3zjen TuCUMIUIMHBI Beero | Popme | Jlex- tbopme | Mpak. | popme | JIa6. | dopme | Cawu.
n/nm npaKr. | UHH npakr. | 3aH. | mpakr. | padoThl | mpakr. | pabora
HOAT. HOAr. MO/T. HOAr.
1. [Pasnen 1. IIpenmer u 3anaun auc- 4 - 1 - — — - - 3
LIUTUTHHBI
2. Pa3nesa 2. Xumuueckas TEPMOIH- 32 10 9 0 4 4 6 6 13
HaMHKa
3 61 26 15 0 8 8 18 18 20
Paspnen 3. ®a3oBble paBHOBECUS
4. Pasnen 4. Xumudeckoe paBHOBE- 24 Py 6 0 2 2 6 6 10
cue
5, Paspnen 5. MonekyinspHas criek- 292 10 5 0 4 4 6 6 7
TpOCKOMUS
6. Koncyabranus 1
7. Px3ameH 35,7
8. |[Konrpoub 0,3
UTOI'O 180 54 36 0 18 18 36 36 53
5 cemecTp
aK. 4acoB
B T.4. B B T.4. B B T.4. B B T.4. B
Ne Jlek- Mpak. JIa6. Cam.
i Paznen aucuuniInHbI Bcero | popme _— ¢opme 3. ¢opme paboThI dopme pabora
MpPaKT. MpaKT. NnpakKkT. MpakKT.
nojr. noar. HOAT. noJr.
1. |Pasgen 1. DieKTpoXuMHs 63 26 15 0 8 8 18 18 22
2. |Paspen 2. XuMmuueckas KUHETHKA 59 20 15 0 10 10 12 12 22
3. |Pasmen 3. Karamus 21 4 4 0 0 0 4 4 13
4. Koncyabranus 1
5. [9x3ameH 35,7
6. [Kontpoun 0,3
NUTOI'O 180 50 34 0 18 18 34 34 57
6.2. Cogep:xanue pa3iejioB AMCHUIIMHBI
Ne HanmeHoBa-
pas- HHe pa3jeia Conepixanue pazaena
aeaa JAUCHHUILIMHBI
IIpeamer u 3ana- IMpenmer u coneprkanue Kypca ¢u3udeckoit xumun. Kpatkunii ncropudeckuii skckypce. 3Hauenue ¢usnde-

YU JUCHUIIJITHHBI CKOW XUMUH. TeOpeTI/I‘IeCKI/Ie METOOBI (1)H3H‘ICCKOI>‘I XHUMHUHU.

l_[pe)lMeT " 3aJ1auyu XHMHYECKOU TECPMOJUHAMHUKH. OCHOBHBIE TEPMHHBI U OTIPEACIICHUA: CUCTEMA, TEPMO-
X ecka }ll/IHaMl/I‘{CCKI/Iﬁ nmapameTp, TepMO}lHHaMI/l‘{eCKI/Iﬁ IPOLECC, BHYTPECHHAA DHEPTUA, SHTAIBIINA, TCIJIOTA U pa6o—
HMHUY A =
2. Ta. HyneBoii 3aK0H TepMOIUHAMUKH.
TePMOAMHAMHKA =
l_[epan/I 3aKOH TEPMOAMHAMHUKM: q)OpMyJ'll/IpOBKI/I U aHAJIMTUYECKUEC BBIPAXKCHUA. chHKl_Il/Il/I COCTOSAHUSA U
¢byskiuu npouecca. Pacuer paGoThl U TEMJIOTH B MpOIECCaX C HICAIbHBIM Ia3oM. YpaBHEHHE COCTOSHHMS




uneansHoro (MenzaeneeBa—Kianelipona) u peaibHoro (Ban—nep—Baanbca, beptiio, ¢ BupnanbHbiMEu K03G(H-
LIMEHTAMH) ra3a.

[punoxeHne nepBoro 3akoHa TepMoanHaMuKd. Tepmoxumus. TermnoBoit 3¢ dexr peakimu. 3akoH ['ecca
u ero cieacTBusl. CBsi3b TEIIOBBIX 3P (EKTOB MPH MOCTOSTHHOM 00BEMe M MOCTOSHHOM AaBieHni. CTaHIapT-
Hoe cocrosiHue. CTaHgapTHBIE TeIUIoBbIe 3 deKkTs! (00pa3oBaHus U cropanus). [IpuOIrKeHHBIE METOIBI pac-
yera (Kamycrunckoro u Jlotse—Kapamnerssiama). TermmoeMKoCTs U ee 3aBUCHMOCTB OT TEMITepaTyphl. 3aBUCH-
MOCTB TEILIOBOTO 3¢dekTa oT TemMneparypsl. 3akoH Kupxrodda u ero MareMaTHIecKie BEIPayKESHSL.

CaMonpou3BOJIbHEIE M HECaMOIIPOHM3BOJIBHEIE IIPOIECCHL. PaBHOBECHBIE W HEPAaBHOBECHBIE IIPOIIECCEHI.
TepmoauHaMuueckn oOpaTHMbIe 1 HEOOpaTUMBbIE Ipolecchl. BTopoii 3ak0H TepMOANHAMUKH: (HOpMyTHPOBKH
1 aHATUTUYIECKHE BBIpaXKCHUsI. DHTPOMUS U ee cBoiicTBa. PaBeHCcTBO M HepaBeHcTBO Kiaysuyca.

Pacuer u3MeHeHHs SHTPOINMY NIPU HaTPEBaHUH, U3MEHEHHH 00beMa U JaBJICHUs, IpH (a30BbIX Mepexoaax
U XMMHYECKHX PEaKIHsAX, CMEHNIEHHH HAealbHBIX ra3oB. [lapamokc I'm66ca. DHTpomnus, Kak KpUTEpHH Ha-
NIPaBJICHHOCTH CAaMOIPON3BOJIBHBIX IPOIECCOB M COCTOSHMS paBHOBecHs. CTaTUCTHYECKas IIPAPOIBI BTOPOTO
3aKOHa TepPMOIMHAMUKH. Y paBHeHHe bonprvana — [Tnanka.

Tpernii 3axoH TepMoarHaMuKH (TocTynat [Inanka u TeruoBas Teopema Heprera): hopMynupoBku u aHa-
JUTHYECKUE BEIpaXkeHHUs. Pacder abcomoTHOHM >HTponuyu BemiecTBa. OOBEIMHEHHOE BBIPQKCHHE MEPBOTO H
BTOPOTO 3aKOHA TepMOAMHAMUKH. DHeprus ['mb6ca u sHeprus ['enpMmronsia. 3aBucuMocTh S3Hepruu ['nb6ca u
sHepruu ['enbMroibla OT Mapbl €CTECTBEHHBIX NepeMeHHbIX. [IpumeHeHue sHeprum I'mbbca u >HEpruu
I'enpMroneIa Kak KpUTEPHEB HAMIPABICHHOCTH CAMOIPOU3BOIBHOTO MPOTEKAHUS IPOIIECCAa U COCTOSHUS PaB-
HoBecusl. XapakTepucTHIeckue QyHKIHN.

VYpaBrenne ['n66ca — I'enpmronbna. Pacuer m3menenus sHepruu ['n66ca n I'enmbMrospia B pa3inuaHbIX
nporeccax. CHCTEMBI ¢ TepeMEHHBIM COCTaBOM. Y paBHeHHe ['n06ca — [rorema.

HexommnencupoBarHast TemioTa mo Kiaysuycy. CKOpoCTh BOSHHKHOBEHUS SHTPOIHMHU. XHUMHUYECKasl Iepe-
MEHHasl, XHMHYIECKOe CPOJICTBO M BTOPOH 3aKOH TEPMOIMHAMUKH, 0000IIeHHast crila ¥ 0000IIeHHBIH MOTOK.
CKOpOCTh BOZHHKHOBEHHSI SHTPOIINH IIPH Teionepenaye. Bo3HHKHOBEHHE SHTPOIHH B OTKPHITHIX CHCTEMaX.

dazoBbIe
paBHOBecHUsl

OO1mee ycrnoBHe paBHOBECHS] B T€TEPOTEHHBIX cHcTeMax. Pa3a, KOMIOHEHT, YHCIIO CTEHNEeHeH CBOOOMBL
[IpaBuno ¢a3 ['m6Oca. PaBHOBECHS B reTepOreHHBIX cUCTeMax. JluarpaMma COCTOSIHHS BOABI U CEpHI MPH He-
BBICOKHUX JaBleHUsIX. Pa30BbIe Mepexoabl MEPBOTO U BTOPOTO poja. DHAHTUOTPOITHBIE 1 MOHOTPOIIHEIE TIepe-
XOZbl. 3aBUCHUMOCTh JaBJICHUS HACBIIIEHHOI'O N1apa OT TeMIIEPaTyphl.

VYpasrenne Knaneripona—Kinayznyca. Omnupuueckne 0000MEHNS ISl SHTPOIMH IUIABJICHUS M Tapoodpa-
30BaHMsA. MHOIOKOMIIOHEHTHbIE TOMOTEHHbIE CHCTEMBI. TepMoAnHaMU4ecKue cBoicTBa pacTBopos. Kiaccu-
(UKays pacTBOPOB.

TepMoavHaMUYeCKUE CBOMCTBA MICATIBHBIX PACTBOPOB. XMMUYECKUH MOTEHIMAI KOMIIOHEHTAa UIEalIbHO-
ro pactBopa. PaBHOBecHe HeanbHBIH pacTBOp-map. 3akoH Payns u ero TepMoIMHAMUYECKOe 0OOCHOBAHHE.
[IpenensHO pa3baBieHHBIE pacTBOpHL. lcmosnb3oBanue 3akoHOB Payns m ['eHpH mpu TepMOIHMHAMHYECKOM
OTIMCAaHUU CBOMCTB MPEAEIHHO Pa30aBIEHHBIX PACTBOPOB.

KosmratuBHBIE CBOHCTBA PACTBOPOB. DOYIHOCKOINS, KPUOCKOIHSI, OCMOC.

HewnpneanbHble pacTBOpEL. AKTHBHOCTD U KO3()(GUIUEHT akTHBHOCTH. CTaHAapTHBIE COCTOSIHUSI KOMIIOHEH-
TOB pactBopa. KosdduimeHT akTHBHOCTH ISl pa3HBIX KOHIEHTPAMOHHBIX IIKaJl. Pacuer akTUBHOCTH M KO-
s¢durmenta akTuBHOCTH. [IpeacTaBieHre 0 CTPOSHUH PEATbHBIX PACTBOPOB HEAIEKTPOJIUTOB: NPUOIVIKEHUE
PETYIApHBIX U aTepMANIbHBIX pacTBOPOB. YpaBHeHue Ban—Jlaapa.

PaBHOBecHe B IByX(ha3HEIX ABYXKOMIIOHEHTHBIX CHCTeMaxX. PacTBOPHMOCTE ra30B B XKHUAKOCTSIX. 3aBUCH-
MOCTB PaCTBOPHMOCTH OT JaBJIEHUS, TEMIIEPATypPBl, IPUPOIBI Ta3a U pacTBOPUTENSL. PaCTBOPIMOCTE HECKOIIb-
KHX Ta30B.

PaBHOBecHe “pacTBOp - HACBHIIICHHBIN NMap” B OMHApHBIX cucTeMax. JluarpaMMbl COCTOSIHUA. V3MeHeHue
BUJA AMarpaMMbl B 3aBUCHUMOCTH OT TUIIA OTKJIOHEHHUS OT HJ€aJbHOCTU. A3e0TpomnHble pacTBOpbl. [IpaBuio
peraara. 3akoHs!l KoHOBanoBa M MX TepMOJMHAMHYECKOEe 00OCHOBaHWE. BiusHue Temmeparypsl Ha COCTaB
mapa, paBHOBECHOTO C PacTBOPOM 3a[JaHHOIO COCTaBa M COCTaB a3e0TPONMHOM cmecH. IIpasuma Bpesckoro.
OH3NKO-XMMUUYECKHE OCHOBBI IEPErOHKY U peKTH(rKanun. MeTobl pa3aeneHns a3e0TPOITHBIX CMECeH.

B3aumHas pacTBOpUMOCTE KHIKOCTeH. CHCTEMBI C HIDKHEH U BEpXHEH KPHUTUYIECKOW TEMIIepaTypoi pac-
TBOpeHms. [IpaBuno AnekceeBa. PaBHOBecHe “pacTBOp — HACBHIIIEHHBIH Map” B CHCTEMaxX W3 HE CMEIIUBAIO-
muxcs skuakoctei. [leperonka ¢ BOASHBIM MapoM.

PaBHOBecue ‘““Kunkuii pacTBop — KpucTtamur’. Tepmudecknii aHanu3. JlparpaMmbl IIaBKOCTH H30MOPQHO
KPHUCTAUTU3YIOMINXCSI CHCTeM. 3aKoHbI n3oMopduu. JuarpaMmbl IIIaBKOCTH HEU30MOP(HO KPHCTALIM3YIO-
IMUXCs CUCTEM:. C HpOCTOﬁ 3BTeKTHKOﬁ, C XUMUYECKUM COCAMHEHHUEM, IUIABAIIUMCSA KOHI'PDYEHTHO U MHKOH-
I'PYEHTHO, C OIPaHUYEHHON PacCTBOPHMOCTBIO B TBEPAOM COCTOSHHUU. 3aBHCHMOCTh PACTBOPHMMOCTH TBEPIBIX
BEIIECTB B )KUJKOCTAX OT Temrneparypsl. Y paBHeHue Lllpenepa.

TpexKoMITOHeHTHbIe Xuakne cucteMel. Metox 'm66ca u meron Po3zebyma. OCHOBHEIE THIIBI AHarpaMM
cocTostHUSL. PaBHOBECHOE pacmpeeeHre TPeThero KOMIOHEHTa MEXIy JBYMs HECMEIINBAIOMUMUCS (azamu.
Koncranra pacnpenenenns. Kosddumnent pacnpenenenns. Dkcrpaknus. OnpeneneHne akTHBHOCTH PacTBO-
PEHHOTO BEIIECTBA.

Xumnueckoe
paBHOBecHe

3akoH IeHCTBYIOMNX Macc. YpaBHeHHe n30TepMbl Bant—Todda. Xumuueckoe cponctBo. Pacuer tepmo-
}ll/IHaMHqCCKOﬁ KOHCTAaHTBI PaBHOBECHUA IO TCPMOAUHAMUYCCKUM TaHHBIM. Ocob0eHHoCTH r€TEPOrCHHOI0 XHu-
MHYECKOTO paBHOBeCHs. YpaBHEHHE n300apbl U n30xopbl Bant-T'odda. BiusHue TemnepaTypsl, 1aBIeHUS U
J100aBOK MHEPTHBIX Ia30B Ha COCTAaB PABHOBECHOI cMecH. J[pyrue MeTo/Ibl OTPEACICH s KOHCTAHThI PaBHOBE-
CH.

MouJaeky.asipHas
CIEeKTPOCKONUS

[Ipenmer u 3amaun cnekrpockonuu. OO0mas XapaKTepUCTHKA MOJIEKYJSIPHBIX CIIEKTPOB. 3aKOHBI MOTIIO-
HIeHUS cBeTa. [IpeBpaleHne moromeHHOTO H3TyYeHHSI.

BpamarenbHble CIEKTPHI ABYXaTOMHBIX MOJIEKYIl. Pacder MexbsinepHoro paccrosuus. KonebarenbHbie U
KoJIe0aTeIbHO-BpalaTeIbHbIE CIIEKTPHl IBYXaTOMHBIX MOJIEKYJ. Pacuer coOCTBEHHO# 4acTOThl KOJEOaHHH,




AQHIapMOHUYHOCTH, BPAI[ATEIbHON IIOCTOSIHHON, KOHCTaHThI KOJIe0aTeIbHO-BpaIlaTeIbHOTO B3aUMOICHCTBHS,
SHEPTUH AUCCOLMAINH, CHJIOBOM IOCTOSIHHOM XMMHYecKou cBsi3u. IlpencTaBneHus o xojeOaTeNnbHBIX CIIEK-
Tpax MHOTOATOMHBIX MOJIEKYJI. XapaKTePUCTUIECKHE YACTOTHI.

CrieKTpbl KOMOUHAIIMOHHOTO PACCEsTHNUS, JIIEKTpOoHHbIe crieKTphl. IIpunimn @panka—Konmona.

DJIEKTPOXHMUS

PacTBOpHI 3JIEKTPONUTOB, TEOPHUS SIEKTPOIUTHYECKOH NUCCOIMAnWK. 3aKOoH pasBeneHmst OcTBaibaa.
ComnbBaTalysl ¥ THAPATAlUs HOHOB. DHEPTUs KPUCTAJUTMYECKON PEIISTKH U SHEpPTHUsl COJIbBAaTalliy 1o bopHy.
MorsipHast ¥ yJenbHasi 3JIEKTPOIPOBOAHOCTE PAaCTBOPOB 3IIEKTposToB. 3akoH Kombpaymia. Meron Bpes—
Kpayca. Yucna neperoca no I'nrropdy. AHOManIbHAs 31eKTponpoBoaHOCTh o M.A. KabnykoBy u A. U. Ca-
xaHoBy. MonHble accouunats! no I1.1. Banbaeny.

Hounoe B3anmoneiicteue. KoadduimeHT akTHBHOCTH HOHOB. CpenHuii K03 PUIIHMEHT aKTHBHOCTH CHIIb-
HOTO 2JIeKTposuTa. Teopus CHIIbHBIX AmeKTponuToB lebas—Xiokkens. MonHas atMocdepa. BeiBo ypaBHeHUS
JUTs K03 (PUIHUEHTa aKTHBHOCTH.

DJIEeKTPOIPOBOIHOCTh PACTBOPOB CHIIBHBIX AIIEKTPONMTOB. PH3ndecknii cMbICH K03()(UIMEHTOB ypaBHe-
Hus JI. OH3arepa. DieKTpoopeTnIeckuii 1 perakCanoHHEIN 3(dekTsl. DMnuprieckoe ypaBHeHHe Koib-
paymia u Teoperudeckas ¢gopmyna JI. Onzarepa. CBoCTBa KOHIIGHTPHPOBAHHBIX PAaCTBOPOB JJIEKTPOIHUTOB.
Honnsre maper o B.K. Cemenuenko n H. Breppymy. CroxHble acconnatsl HOHOB. Dddekt Bruna. Dddexr
Jle6as — danpKeHrareHa.

lanpBannueckue sneMeHTrl. PaboTa snemenra Janmang—SAkoou. 3/C u 37eKTpOAHBINH MOTEHIHA. DJIeK-
TPOXUMHUYECKHN MoTeHuuan. YpaBHeHne HepHcra—TiopuHa. DIEKTPOXMMHUYECKHE PEAaKLUUH B TalbBaHUYE-
CKHX 3JeMeHTax. HopmanbHble amekTpoaHble moTeHnuanbl. [Ipodirema abCcoMOTHOTO 37IEKTPOIHOTO MOTEH-
nuana. TUmsl 3J€KTpoAoB (IEpBOro poja, BTOPOro poja, Fa30BbIe U PEIOKC—AIEKTPOIbI).

Onextpoxumudeckue neny. [Ipumepsr cocraBnenus u pacuetsl DJIC ranpBanndeckux nened. Anddysu-
OHHBIN TIoTeHIMa, pH—MmeTtpus. Pabota crekisHHOTO 3j1ekTpoaa. Y paBHenrne Hukonbckoro. TepMomuHamMmuka
rajJbBaHUYECKOr0 3JIEMEHTA. 3aKOH COXPAHEHUS 3HEPIMU B rajbBaHUYECKHX 3JEMEHTax. TeMmepaTypHas 3a-
BucuMocTs DJIC ranpBaHUUECKOro 3neMeHTa. PacueT TepMOJMHAMUYECKUX TApaMeTPOB IIEKTPOXUMHIECKHX
peakiui. XHMHIecKHe HCTOYHUKH ToKa. HekoTopble mpo6IieMbl TOIIIMBHOTO HIIEMEHTA.

Xumuueckas
KHHETHKA

®DopmanbHas KuHEeTHKA. [I0HATHE MONEKYIAPHOCTH M MOPSAKA PeaKIUy. Y paBHEHHE AJSI CKOPOCTH peak-
LMY HYJEBOTO, IEPBOTO, BTOPOTO, TPEThEro M n-oro nopsaxa. [lepuon monynpespamenust. HTerpaibHble U
i depeHIransHbIe METOAB ONPeeIeHHs OPsAKa M KOHCTAHT CKOPOCTH MPOCTHIX HEOOPAaTHMBIX PEaKIH.

Kunernka cinoxsbIx peakuuid. [TapamiensHsle peakuun. O6paTnmble peakiuy. [lociaenoBaTenbHbBIE peak-
. ConpshKeHHBIE peakIUy U UX POJIb B OMOXMMUYECKHX TPOIECCaX.

BnusiHMEe TeMmeparypel Ha CKOPOCTh XUMHUYeCKOW peakuun. [IpaBuno Bant-T'odda. YpaBHeHue Appe-
HHUyca. DHEeprusi akTUBAaLlUH U MeToAb! ee omperenenus. [Ipupona akTuBHeIX Monekyn o [I. B. AmekceeBy.
Teopust akTUBHBIX coyaapeHnit. [IpensKcnoHeHINATBHBII MHOXKHTENb U CTEPHUYECKUi (akTop.

Teopust nepexogHoro coenuHeHus. [1oBepXHOCTh MOTEHIMANBLHONW dHepruu. [IoHATHE aKTUBHPOBAHHOTO
KOMILIEKca. BBIBOJ OCHOBHOTO ypaBHEHHS TEOPHHU MEPEXOTHOTO COCTOSHUS. DHEPIHs U SHTPOIHNS aKTUBALIUH.

®DoTOXMMHUYECKUE PeaKInuH M MX posib B mpupone. OcHOBHEIE 3akoHBI (oroxmmuu. 3akoH ['porryca —
JHpeiinepa. 3akon K.A. TumupszeBa. 3akoH (GoToXuMHUYECKOH dKBUBaJIeHTHOCTH lllTapka — DHHIITENHA.
DJIeKTPOHHO-BO30YKIEHHOE COCTOSIHUE M (HOTOXMUMUS. YpaBHEHNE KUHETHKH (POTOXMMHUYECKUX PEAKIHH 110
I1.I1. JTazapeBy. IlepBuuHbIe U BTOpHYHBIE (HOTOXUMHUYECKHE MTponecchl. KBaHTOBBIN BBIXOI.

Lennsie peaknmu mo bomenmretiny u H.H. CemenoBy. [Ipupona nenssix peaknuit. CBOOOIHBIE pajnuKa-
JIBI, MEXaHHU3M 3apO>KACHUs, pa3BUTHA W oOpbIBa Ienu. Hepa3sBeTBieHHbIC IENHbIE peakiuy. JnuHa memnw.
[IpuHIMI KBa3UCTAIMOHAPHBIX KOHIIEHTPALIUH.

OCOOCHHOCTH TeTepPOTeHHBIX peakuuil. 3akoHbl quddy3un (mepBbii u Bropoi 3akoHbl @uka). Cramuo-
HapHas ¥ HecranoHapHas nuddysus. CkopocTs cTanmmoHapHoro auddysuorHoro mporecca. JInuhdy3non-
Hasl, KHHETHYEeCKasl U MepexoaHasi 00JIaCTH TeTePOreHHbIX MPOLeccoB. BinsHue TeMnepaTyphl ¥ HepeMenIH-
BaHMS HAa CKOPOCTB TeTepOreHHbIX mpoueccoB. [Ipumeps! anddy3uoHHbIX nporeccoB. KiuneTnka pacTBopeHus
no A.H. Illykapesy.

Tonoxumudgeckue peakuuu. CrieupUIHOCTE KHHETHUECKHX 3aKOHOMEPHOCTEH. 3apoplmeo0dpa3oBaHue.
YpaBuenue ABpaamu — Epodeesa.

Karanu3

Karamu3 n paBHOBecre. OCOOCHHOCTH KaTAIUTHYECKAX peakiuid. MexaHn3M kartanuia. [ oMoreHHbIi Ka-
Tanu3. [IpoMexyTouyHble COETUHEHHS B TOMOT€HHOM KaTaliu3e U UX posib. OCHOBHOE KMHETUYECKOE YpaBHE-
HUE MPOCTEHUIIEr0 TOMOTeHHO-KaTaTMTHYECKOTO Tpoiiecca. KaTanmuTuueckass akTUBHOCTh U U30UPATEbHOCTD.
KucmoTHO-0CHOBHEIN KaTalu3.

[ereporeHHsblii Katanu3. Ponb agcopOiuy B reTepOreHHOM KaTain3e. AKTUBHBIC IIGHTPbl. MyJIbTUIIIIETHAS
teopust bamanmuaa. [IpuHONAN CTPYKTYpHOTO M DHEPTETHYECKOTO COOTBETCTBHSA. KaTamm3aropel Ha HOCHUTE-
nsix. Teopus aktuBHBIX aHcaMbOieit H.M. KoGo3eBa. 3HaueHns KaTaian3a B XAMHYECKOH MIPOMBIIUICHHOCTH.

®depMmeHTaTHBHBIN KaTanm3. [IpHYuHBI BEICOKOW aKTHBHOCTH W CENEKTHBHOCTH (epMeHTOB. KuHeTnka
(epMeHTaTHBHBIX peaknuii. Y paBHeHHe Muxasnuca—MeHTeH u ero aHaium3. [IpuMeHeHue (pepMeHTaTHBHOTO
KaTalmsa.

7. COOTBETCTBHUE COAEP)KAHUS TPEBOBAHUSAM K PE3YJIBTATAM OCBOE-
HUA JIMCHUITJINHBI

B pesynbraTe 0CBOECHHA AUCLMIUINHBI CTYJECHT JOJIKEH: Pasnen|Pa3nen|Pa3nmen | Pa3gen|Pa3nen |Pazmen | Pasgen | Pazmen

1 2 3 4 5 6 7 8

3HaTh:




OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKUX
MPOLIECCOB M XapaKTEPHCTHUKH PABHOBECHOTO COCTOSHUS,
METO/IbI OMHCAHHSI XUMHIECKUX PAaBHOBECHH B pacTBOpax

OCHOBHBIC 5Tallbl KQYCCTBCHHOT'O M KOJIMYCCTBCHHOI'O XU-
MHUYCCKOT0 aHaIn3a; TCOPETUUCCKUE OCHOBBI U MNMPUHIUIILI
XUMHWYCCKUX H (1)H3I/IKO'XI/IMI/I‘IECKI/IX MCTOOOB aHajiu3a —
QJICKTPOXUMHNUYCCKUX, CIICKTPAJIbHBIX; METOAbI Pa3aCICHUA

OCHOBHBIC 3aKOHBI (1)1/13I/IKI/I U XUMHUH, IPUMCHATH O6HII/IC
TCOPCTUYCCKUEC 3HAHUA K KOHKPCTHBIM MTpOLECCaM.

OCHOBHBIC IPUHIMUIBI M 3aKOHBI XUMHYECKOH TepMOIMHa-
MUKH; (ha30BbIe PABHOBECHS B OJJHO- U MHOTOKOMITOHEHT-
HBIX CHCTEMAax; CBOICTBAa PaCTBOPOB; O XUMUYECKON KHHE-
THUKE W KaTalu3e; 00 3JEKTPOXUMHYIECKUX Mpoleccax; oc-
HOBHBIC 3aKOHBI ()M3MUCCKON XMMHM B HMX MaTeMaTude-
CKOI1, TpadIaecKoi M CJIOBECHOH (POPMYINPOBKAX.

YMmern:

OMpCACIIATE TECPMOANMHAMUYCCKYIO BO3MOXHOCTL ITPOTCKA-
HUS IpoLecca,

MNpOBOAUTH CTCXUOMCTPHUYICCKUC U (I)I/ISI/IKO-XI/IMI/I‘IeCKI/Ie
pacyeThl; HCIOJb30BATH (I)yHZ[aMeHTaHBHBIe IIOHATHA, 3a-
KOHBI 1 MOACIIN COBpeMCHHOﬁ XHUMHHU B HpaKTH‘IeCKOﬁ JCs-|
TCIBbHOCTH.

OTIPEZIETATh COCTaBbl COCYIIECTBYIOMNX (a3 B OMHApHBIX
TETEPOTCHHBIX CHCTEMaX; COCTABISTh KHHETHUECKHUE YPaB-|
HeHus B AnddepeHInaIbHON 1 HHTETpalbHON (opMax JuIs
KWHETHYECKH TPOCTHIX PEaKLUi M MPOTHO3MPOBATH BIIUS-
HHE TeMIIepaTypbl Ha CKOPOCTH Iporecca

MPOBOJIUTH HKCIIEPUMEHTBI M0 U3YUCHUIO (PU3HUKO- XUMUYe-
CKHUX CBOWMCTB HHIUBUIYaJbHBIX BEIICCTB, MHOTOKOMIIO-
HEHTHBIX CUCTEM U MapaMeTpOB (PU3NKO-XUMHUECKUX MPO-
[[ECCOB; MPOBOJUTH PACUYCTHI: TEPMOIMHAMHUCCKUX XapaK-
TEPUCTHK BEIIECTB; KOHCTAHT PaBHOBECHS U PABHOBECHOIO
coCTaBa XHMHUECKUX PEAKIIMH; XapaKTePUCTUK (Pa3oBBIX
paBHOBeCHi (BKJIIOYAsl MOCTPOCHHE M aHAN3 (Ha30BBIX|
arpaMm).

ONPCACIIATL HAIPaBJICHHOCTL IIpoLECCa B 3aJaHHBIX Ha-
YaJIbHBIX YCJIOBUAX; YCTAHABJIMBATb 'PAHUIIBI obnacreit %
TOWYHBOCTH (1)213 B OJJHOKOMIIOHCHTHBIX M 6I/IHapHLIX CHC-
TEMax

Bnaners:

HaBbIKaMHW NPOBCACHUA XUMHUYCCKOI'0 aHaJin3a; UCIIOJIb30-
BaHHUEM CHpaBO‘IHOﬁ XAMHYCCKOMN JIATEPATYpbl; METOJaAMHU
HIPOBCACHUA XUMHWYCCKUX DeaKLlI/Iﬁ U IIPOLIECCOB.

HaBBIKAMH BBIYHMCIIEHUS TEIUIOBBIX 3(P(hEeKTOB XMMHUUECKHX|
peakuuii Npyu 3aJaHHOM TEMIIEpaType B yCIOBUSIX MOCTOSH-
CTBa AABIICHHUS WM 00bEeMa; KOHCTAHT PABHOBECHUS XUMMU-
YECKUX PEaKLUH IPU 3aJaHHBIX YCJIOBUAX; HABJICHUS Ha-
CBIILIEHHOI'0 I1apa HaJ MHIUBUAYaJIbHbIM BEILECTBOM, CO-
CTaBa COCYIIECTBYIOUMX (Da3 B JBYXKOMIIOHEHTHBIX CHC-
TeMax

HaBBIKaMW TIPUMEHCHHA OCHOBHBIX OJOKCIICPUMEHTAJIBHBIX
METOAOB HMCCIJICJOBAHUSA Q)HBHKO-XI/IMI/I‘ICCKI/IX CBOMWCTB Be-|
IIECTB, a TAKKEC TCOPECTUUCCKUX 3aKOHOB (1)H3PI"ICCKOIZ XH-
MHU K PCHICHUIO IMPAKTUYECKUX BOIIPOCOB XUMHYECKOM
TCXHOJIOTHH.




® DOKCICPUMCHTAILHBIMH METOJAMH IPOBEACHUS (PU3HKO-
XUMUYECKUX U3MEPEHUH

B PE3YyabTAaTE OCBOCHUA JUCHUIINHBI CTYACHT JOJDKCH OBJIIAACTH CICAYIOIMUMU KOMIICTCHIIUAMA U HHON-
KaTopaMu UX JOCTHOKCHHUS.

Kon n mammeHoBaHue WHIM-

Paznen Paznen Paznen Paznen Paznen Paznen Paznen Pasne
Kon n HanmeHnoBanue KaTopa IOCTIDKEHHUS KOMIIE- 1 5 3 4 5 6 7 3
KOMIIETCHLIUNA TEHUUN
OIIK-1 OIIK-1.1
CriocoOeH u3y4arh, aHa- 3HaeT OCHOBHBIE CBEJICHUS O
JIU3UPOBATH, UCIIOB30- MEXaHU3MaxX XUMHUECKUX peak-
BaTh MEXaHU3Mbl XUMH- LU, CTPOCHHH BeIecTBa, MPHU-
YECKUX PEAKLMH, IPOHC- pone XUMUYECKOH CBS3HU U
XOJSIINX B TEXHOIOTHYE- | CBOWCTBAX Pa3lMYHBIX KJIACCOB
CKHUX TpoLeccax u XUMHYECKUX JIEMEHTOB, CO-
OKpY>KaloIleM MUpE, OC- €JIMHEeHUH, BELIECTB U MaTepHua-
HOBBIBAsCh Ha 3HAHUSX O JIOB
CTPOEHHHU BEIIECTBa, OIIK-1.2
IPUPOJE XUMUIECKOH Crioco6eH aHaIn3UpOBaTh U
CBSI3U M CBOMCTBax pas- HCIIOJIb30BaTh CBEJCHHS O ME-
JINYHBIX KI1aCCOB XaHU3MaX XUMHYECKUX Peak-
XUMHUYECKUX 3JIEMEHTOB, LM, CTPOEHUH BELLECTBA, IPU- + + + + + + + +
COCIMHEHUM, BEII[ECTB U poze XUMUYECKOH CBSI3U U
MaTepuaJioB CBOMCTBAxX pa3IMYHBIX KIaCCOB
XUMHYECKUX JIEMEHTOB, CO-
©JIMHEHUH, BEIIECTB U MaTepHua-
JIOB B TEXHOJIOTUYECKHUX TPO-
eccax ¥ OKpysKaroleM MUpe
OIIK-1.3
Brnaneer HaBbIKaMU IPOBEACHUS
XUMHYECKOTO aHAJIN3a; UCTIONb-
30BaHUEM CIIPABOYHON XUMHUUE-
CKOH JIUTepaTyphbl; METOAAMHU
MPOBEJICHUS XUMUYECKUX Peak-
LIUH 1 MIPOLIECCOB
OIIK-2 Cnioco6eH uc- OIIK-2.1
MOJTb30BaTh MAaTeMaTH4e- | 3HAET COBPEMEHHBIE MaTeMaTH-
ckue, pusnueckue, puzn- | deckue U PU3NKO-XMMUIECKUE
KO-XUMHYECKUE, XUMUUE- | METOJBI IJIs pEIICHHUS 3a/1a9
CKH€ METO/IbI JIJIS perie- mpodeCCHOHATTBHOM eI TebHO-
HUSI 337124 podheccro- CcTH
HaJbHOU OIIK-2.2
JIeSITeIbHOCTH Bnageer u ucnonb3yer coBpe-
MEHHBIC METO/IbI M 0a3bl AaH-
HBIX JUIs peIIeHHA 337124 Mpo- " " + + + + " "
(eccHoHANBHOM NIESATETBHOCTH
OIIK-2.3
[IpumeHseT OCHOBHBIE KCIIE-
pYMEHTAaIbLHBIE METO/IbI HCCIIE-
JOBaHUsI (PU3UKO-XUMHUECKUX
CBOICTB BEIIECTB, a TAKXKE TEO-
peTHdecKue 3aKOHBI €CTECTBEH-
HOHAYYHBIX TUCLIHUILIIH K pe-
[ICHUIO PAKTHIECKUX BOIPO-
COB XUMHYECKOH TEXHOJIOTHH
OIIK-5 OIIK-5.1
Crnocoben ocymectBiATh | CriocoOeH OCyIIeCTBIATh IKC-
OKCIIEPUMECHTAJIbHBIC NMEPUMECHTAJIbHBIE UCCIICIOBAaHUA
HUCCaea0BaHUs U UCIIbITA- W UCIIBITAHUSA 110 3a)1a1-n-loﬁ MeE-
HUS TI0 33JTaHHOH MEeTO- TOJWKE, COOMPATh M aHATM3HPO-
IIKE, TIPOBOJIUTH HAOMfO- | BaTh
+ + + + + + + +

JICHUS U U3MEPEHUS C
y4eToM TpeOOBaHHU TeX-
HUKH 0€3011aCHOCTH, 00-
pabaThIBaTh U HHTEpPIpE-
THUPOBATh IKCIIEPUMEH-
TaJIbHBIC JaHHBIC

JIMTEpaTypHbIC TaHHbIC
OIIK-5.2

Cnioco0eH poBOAUTE HAOIIO-
JACHUSA U U3MEPCHUA C YUETOM
TpeboBaHuii TeXHUKHU Ge3omac-
HOCTH

OIIK-5.3




Cnocoben 00pabatsIBaTh U
HHTEPIPETHPOBATH IKCIICPH-
MEHTaJIbHBIC IaHHbIE, TOTOBUTH
OTYETHI 110 BBIOJIHEHHOIT Hc-
CJIe/IOBATENECKOHN paboTe

IK-5

Crnoco6eH 0CyIIeCTBISITh
npoBeneHue paboT 1o
00paboTKe 1 aHATU3y
Hay4YHO-TEXHUYECKOH
uH(OpPMAIIMH U pe3yIbTa-
TOB HCCJICIOBAaHUMA,
BEITIOJTHATE

MK-5.3

I'oTOB HCHOAB30BATh 3HAHKE
CBOMCTB XMMHYECKHUX IJIEMEH-
TOB, COEIMHEHUI U MaTepUaIoB
Ha UX OCHOBE IS PEIICHUs
3amad

npodeccnoHaNBEHOI HesTensHO-
CTH

SKCIEPUMEHTHI ¥ 0popM- + + + + + + +
JIATH pe3yNbTaThl UCCIIE-
JOBaHUH M pa3paboTOK,
TOTOBHOCTbH OCYIIECTB-
JISAITh IOATOTOBKY JIOKY-
MCHTAalUH, IPOCKTOB
IUIAaHOB U IIPOrpaMM Ipo-
BCICHU OTACIBHBIX 3Ta-
OB paboT
8. IPAKTUYECKUE U JTABOPATOPHBIE 3AHATUA
8.1. IIpakTuyeckue 3aHATUSA
TeMbl NPAKTHYECKHUX 3AHATHI 1O TUCUMUILIIUHE
Ne /m Ne pasnena TeMbl IPaKTUYECKUX 3aHATUN Yacel
JUCLUILINHEI
ITepBoe Havyano TepMoaAMHAMUKH. PacueT BHyTpeHHEH SHEpPruu, TEIUIOTH U pado-
1 2 ThI B Pa3IMYHBIX IpoIleccax HAealbHOro rasza. 3akoH l'ecca, CIeICTBUS U3 HETO. 2
Pacuer TerioBsix 3¢(ekToB XMMHUYCCKHUX peakimid. Y paBHenue Kupxrodda.
Bropoe Hauano tepmoanHaMuku. Pacder AS B paznuyHBEIX mpoueccax: (azoBble
2 2 Mepexo/Ibl, HarpeBaHNUe, OXJIAKICHNE, CMEIICHUE HCAbHBIX Ta30B, XUMUUECKHE 2
peaxrmu. DHeprus I'nb6ca, sHeprus I'enpMronsiia, UX pacyer.
3 3 @Da30Bble PABHOBECHUS B OJJHOKOMIIOHEHTHBIX CUCTEMaX. XUMUYECKUI IOTEHIU- 2
an. Ypasaenne Knaneiipona—Kmaysnyca.
4 3 WneanbHble pacTBOphl. 3akoH Payns u crnepcTBust w3 Hero. YpaBHeHue BaHT— 2
Tododa.
5 3 @da30BbIe paBHOBECHS B JBYXKOMIIOHEHTHBIX CUCTeMax. JlMarpaMMbl KUIEHUS U 5
pacueTsl 10 HUM.
6 3 ®Da30Bble paBHOBECHS B JIBYXKOMIIOHEHTHBIX CHCTEMax. JluarpaMMsl IIaBKOCTH 5
U pacueTsl 10 HHUM.
Xumuueckoe paBHOBecHE. PacueT KOHCTaHT paBHOBECHS M COCTaBa PAaBHOBECHOU
7 4 cMecH. YpaBHEHHUS M30TEPMBI, H300aphl U m30X0pel Bant—T'odda u pacueTs mo 4
HUM.
8 5 BpamarensHble U KosedaTeIbHbBIE CIEKTPHI. PacdeT MOJIeKyJISIpHBIX KOHCTAHT. 2

8.2. JIabopaTopHble 3aHATHSA

BeimonHeHne 1abopaTopHOro MpaKTHKyMa CIIOCOOCTBYET 3aKpEIUICHHI0 Y4eOHOTO MaTepHana,
M3ydaeMoro B AucHUIUIHHE «DPu3ndecKas XUMHUS», MO3BOJISIET OCBOUTH METOABI IKCIEPHMEHTAIBHBIX
UCCIIEIOBAHNH, TEXHUKY JTA0OPAaTOPHBIX Pa0OT.

JlabopaTopHble padoThI U pa3aeibl, KOTOPble OHH 0XBATHIBAIOT

Ne i/ ud pa3ﬂ§$ifiucunn— HaumenoBanue nabopaTtopHbIX paboT Yacsl
1 2 OmnpeyieneHne TemIoThl AUCCOLUAINH C1aboro OCHOBAHHSI. 3
2 2 OrnpesieNieHne HHTETPANBHOI TEIIOTH PACTBOPEHUSL. 2
3 3 OmnpezeneHne TaBIeHHs HACBIICHHOTO Tapa IMHAMHIECKUM METOIOM 3




4 3 OnpesieneHne MOJIEKYIIPHONH MacChl BEMIECTBA 30YTHOCKOINYECKUM METOJIOM. 3
5 3 OrnpefieneHne MOJEKYIIPHONH MacChl BEIIECTBA KPHOCKOITHYECKHM METOIOM. 3
6 3 OmnpeneneHne MapuuaIbHEIX MOJSIPHBIX 005EMOB KOMIIOHEHTOB B OMHAPHOM PacTBOpE 32
7 3 U3y4eHne paBHOBECHS KUIKOCTb-I1ap B OMHAPHBIX JKUIKHX CHCTEMaX. 4
8 3 U3y4eHne pasroHKU KUIKAX ONHAPHBIX CMeCeil. 4
9 3 H3y4yenne B3aMMHOI pacTBOPUMOCTH KUAKOCTEH 4
10 3 IMoctpoenune guarpaMMsl IIABKOCTH OMHAPHOI HEU30MOP(HOH CMECH. 3
11 3 Omnpezenenne KodhGUIHEHTa pacnpeneaeHus Hoaa B CUCTEMe U3 IBYX HECMEIIMBAIOIINXCS KHIKOCTEH. 4
12 3 ITocTpoeHune quarpaMmbl COCTOSIHUS TPEXKOMIIOHEHTHON CUCTEMBI. 4
13 4 Omnpe/ieNieHUe KOHCTAHThI PABHOBECHS PEAaKLMK 00pa30OBaHMS POJaHHIA KOOAbTa CHEKTPO(OTOMETPH- 32
4ECKHM METOZIOM.
14 4 Onpepenenne KOHCTAHTE! PABHOBECHS PEAKLMH 00Pa30BAHMs KOMIUIGKCHOrO aHHOHA | SKCTPAKIMOH- 4
HBIM METOJIOM.
15 4 Pacyér HOHHOTO paBHOBECHSI MHOTOOCHOBHBIX KHCJIOT. 3
16 4 OmnpeneneHne KOHCTAHTHI 00Pa30BaHUSI KOMIUICKCHOTO COAUHEHUSL. 3
17 5 Onpenenenue TerioBoro 3¢dexra peakuun N,O4 < NO, o UK criekrpam. 2
18 5) Omnpezenenne suepruu Bogopoauoi cesi3u mo UK crexrpam. 2
19 5 PacumdpoBka konebaTelbHO-BPALIATEIBHOTO CIIEKTPa IBYXaTOMHOH MOJeKyisl. OmpeneieHne Moie- 2
KYJISIPHBIX KOHCTAHT.
20. 5) OmnpezeneHne YHEPTUH XUMHYECKO# CBSA3M [0 KOPOTKOBOJIHOBOM IPAHHMIIE CIIEKTPA. 2
21 7 M3ydenne ckopocT MHBEPCUU TPOCTHUKOBOTO caxapa. 3
22 8 H3ydeHne CKOPOCTH Pa3ioKeH s IEPEKUCH BOJOPOA ra30METPHIECKIM METOIOM. 2
23 7 DoroxuMHUYecKOe pa3okeHHe EPEKUCH BOAOPO/a. 2
23 7 VI3ydeHne CKOPOCTH peakyy Cyab(OHPOBAHHUS MOYEBHHEIL. 3
24 7 KuneTnka TepMHYECKOr0 pa3iokKeHus: OukapOOHaTa HATPHSL. 3
25 7 V3mepenne koopdunrenTa 1uddy3un napos KUIKOCTH B BO3LYXE METOJOM yBIICUCHHS. 3
26 6 Usmepenne DJIC anementa Janudis-SIkoou. 2
27 6 OrnpeienieHne KOHCTAHTBI JUCCONMALNN Caboro 3JIeKTPOIIHTA. 2
28 6 Buusinue TeMrepaTypbl Ha 3J1€KTPOIPOBOAHOCTH PACTBOPOB. 3
29 6,7 W3ydeHue ckopocTH rHpaTaliy yKCyCHOrO aHTuipua. 3
30 6,7 Omnpezenenne KOHCTAHTHI CKOPOCTH OMBUIEHHST CJIOKHOTO ddupa. 3
31 6 Omnpezenenne paCTBOPUMOCTH TPYAHOPACTBOPHMBIX COCTHHEHHIA. 3
3 6 OrnpejienieHne TEPMOANHAMHYECKUX XapaKTEePUCTHK PEAKIHif, MPOTEKAIOINX B TalbBAHHYECKOM 3JIe- P
MEHTe.
33 6 Omnpenenenne pH-ruapaTtoobpazoBamus. 3
34 3 OrnpeneneHne ko3 uuneHTa akTUBHOCTH BOJHBIX PACTBOPOB SJICKTPOJIUTOB M3 JTaHHBIX IO 3JIEKTPO- 2
JIBIDKYILIMM CHJIAM LieTieil C IIePeHOCOM.
35 6 HccrnenoBanie KOHIEHTPAIIMOHHBIX JIEMEHTOB C IEPEHOCOM. 2
36 6 Omnpeenenne IeKTPOMPOBOAHOCTH TIPH TPEASTbHOM Pa3BEACHUH CIa00T0 IICKTPOIUTA. 4
37 7 CriekTpo(hOTOMETPHYIECKOE H3MEPEHHE CKOPOCTH Pa3IoKEHHsI KOMILIeKca okcanara Maprania (I11). 3
38 4 Pacuér KOHCTAHTHI JUCCONUALINY CIA0bIX OPTAHUYECKHUX KUCIIOT CIIEKTPAIBHBIM METOZIOM. 2
39 8 V3yyeHne KHHETHKU PeaKiiy HOAMPOBAHMS alleTOHA CIIEKTPO(YOTOMETPUYESCKUM METOIOM. 4
20 4 V3ydeHne KHHETHKH PEaKINK B3aNMOJCICTBHS TPU(EHUIMETAaHOBOTO KPACHTENs C BOJHBIMU PAacTBO- 2
pamH IIeIoYH.
41 7 W3y4yeHne KHHETHKH MTEPOKCUIA3HOTO OKHUCIICHUS HOJHUT - HOHOB MIEPEKUCHIO BOJOPOIA. 4

9. CAMOCTOATEJBHASA PABOTA
CamocrosTenpHast padoTa MPOBOIUTCS C 1I€IbI0 OCBOCHUS 3HAHUW U YMEHHUH MO JTUCHUIUIMHE U
IIpelyCMaTpUBAECT:




- O03HAKOMJICHWE H TpopabOTKy pPEKOMEHIOBAHHOW JHTEPaTyphl, paboTy C 3ICKTPOHHO-
OMOIHMOTEYHBIME CHCTEMAaMH, BKIIIOUas MEPEBOMABI MyOIMKAIIMKA U3 HAYYHBIX XKYPHAJIOB, LINTUPYEMBIX B
b6azaxWeb of Science, Scopus, Chemical Abstracts, PHII;

- yYacTHe B CEMUHAPax, KOHPEPEHIUIX, POBOIUMBIX B IHCTUTYTE 1O TEMaTHKE AUCIUTLIHHEI,

- MOJITOTOBKY K BBHIMIOJIHEHHIO KOHTPOJIBHBIX paboT MO MaTepualty JEKIIHOHHOTO Kypca;

- IOJITOTOBKY K caade 3k3amena (4,5 cemecTp) u mabopaTtopHoro mpaktukyma (4,5 cemectp) mo
JIUCIATIIINHE.

[InanupoBaHrEe BpEeMEHHM Ha CaMOCTOSATENBbHYIO PaboTy, HEOOXOJAUMOTO HA WU3YYCHUE IUCIIMII-
JIUHBI, CTYICHTAM HaJI0 OCYIICCTBISATh HA BECh IMEPUOJ U3YUYCHHUS, TIPEyCMaTPHUBAsl MIPH STOM PETyJIsip-
HOE TMOBTOPEHHUE MPOUIEHHOT0 MaTepuaia. Martepua, 3aKOHCIIEKTUPOBAHHBIN Ha JICKIUSIX, HEO0X0MMO
PETYJISPHO JOMOJHATh CBEACHHUSIMH W3 JIMTEPATYPHBIX HUCTOYHUKOB, MPEACTABICHHBIX B paboueil mpo-
rpamme. [Ipu paboTe ¢ ykazaHHBIMU UCTOYHHKAMH PEKOMEHIYETCS COCTABJIATh KPATKUH KOHCIICKT MaTe-
puaia, ¢ 00s3aTeIbHBIM (PUKCUPOBAHUEM OHOIHOrpaUIeCKUX JaHHBIX UCTOYHHUKA.

10. OHEHOYHBIE MATEPHAJIBI

OneHo4Hble MaTepUallbl MPEACTaBICHBl B BHJIE OTIACIBHOTO JOKyMeHTa — DoHJa OLEHOYHBIX
CPEZICTB, SIBIISIONICIOCS HEOTHEMIIEMOM YacThio paboueil MporpaMMBbl AUCIUTIIHHBL.

11. METOANYECKHUE YKA3AHUS ITO OCBOEHUIO JTUCHUITJIMHBI

Opranusanust 06pa3oBaTeNbHOTO Ipoliecca PerIaMeHTUpyeTcs ydeOHbIM IUIAHOM U PaclUcaHueM ydeo-
HBIX 3aHATHi. SI3bIK 00yueHus (MpenogaBaHus) — pycckuid. J{yis Bcex BUIOB ayAUTOPHBIX 3aHSATHH «4ac yCTaHaB-
JIMBAETCS MPOJOJDKUTEIBHOCTRIO 45 MHHYT. 3adueTHasl €JUHMILA COCTaBIsIeT 27 acCTPOHOMHUYECKHX 4YacoB WIH 36
akageMu4eckux yac. Yepes kaxkaple 45 MUH KOHTaKTHOM paboTHI AesaeTcs MepephiB MPOIOJKUTEIBHOCTRIO 5 MUH,
a 1ocJie IByX 4ac KOHTaKTHOM paboThI JieNaeTcst NepephIB MPOJODKUTEIFHOCTI0 10 MUH.

CereBas (opma peanuzanyy MporpaMMsbl TUCIUILIMHBI HE UCTIONBb3YETCS.

OOyyJaromuiicst IMEeT MPaBo Ha 3adeT Pe3yNIbTaTOB O0YUSHHMS 0 JTUCLIHUILIMHE, €CIIH OHa OCBOCHA UM HPH
MOJYYCHHUH CPETHET0 MPO(eCcCHOHAIFHOT0 00pa3oBaHms U (MJIM) BBICIIETO 00Pa30BaHUs, a TAKXKE JIOMOJHUTEIBHO-
ro oOpa3oBaHus (TIpH HANWYKH) (anee - 3a4eT pe3ysbTaToB 00yUeHNs). 3a4TCHHBIC Pe3yIbTaThl O0YICHUS YIUTHI-
BAaIOTCs B KAYECTBE PE3yJIbTaTOB IPOMEKYTOYHOM aTTECTallUK B yCTAHOBIEHHOM B MHCTHUTYTE mopske.

11.1. O6pa3oBaTejbHbIE TEXHOJIOTHH

O0pa3oBaTeNbHBIN TPOLECC MPH OCBOCHUU TUCHUIUIMHBI OCHOBBIBACTCS Ha UCIIONBE30BAHWH TPAJTHIIAOH-
HBIX, HTHHOBAIIMOHHBIX U HH(POPMAIMOHHBIX 00pa30oBaTeIbHBIX TeXHONIOTHH. Bo3moxkHa peanmsanus OIIOII ¢ mpu-
MEHEHHEM 3JICKTPOHHOTO O0YYCHHUS M AMCTAHIIMOHHBIX 00pPA30BATEIbHBIX TEXHOJIOTHH. TpaauiiMoHHBIE 00pa3oBa-
TeJIbHBIE TEXHOJIOTUH MPEICTABICHBI JEKIUSIMU U CEMHUHAPCKUMU (TIPAKTUYECKUMU) 3aHATHSIMU. VIHHOBAIMOHHBIE
o0pa3oBaTeNbHbIE TEXHOJOTHU UCTIONB3YIOTCS B BHUJIE TPUMEHEHHS aKTUBHBIX U UHTEPAKTUBHBIX (POPM TPOBEACHUS
3aHsaTuil. MadopMalmoHHbie 00pa30BaTeIbHBIC TEXHOJIOIMH PEATH3YIOTCS MyTEM aKTUBU3AIMKA CaMOCTOSTEIbHON
paboThI CTYICHTOB B HHGOPMAIIMOHHOM 00pa3oBaTebHOM cpene. [Ipu npoBeeHrN yueOHBIX 3aHATHIT 0OecreunBa-
eTCS Pa3BUTHE Y OOYJAIONINXCS HABBIKOB KOMAaHIHON pabOThHI, MEXXIMYHOCTHONH KOMMYHHUKAIMH, TIPUHATHS pelie-
HUH, TUIEPCKUX KadecTB (BKIIFOYAs MPOBEICHUE MHTEPAKTUBHBIX JIGKIWH, TPYIIOBBIX ITUCKYCCHH, pPOJICBBIX WUID,
TPEHUHTOB, aHAJIM3 CUTYaIlMid ¥ IMHUTAIIHOHHBIX MOJEJICH, TperoiaBaHie AUCIUILTINH (MOayleil) B (oopMe Kypcos,
COCTaBJIEHHBIX Ha OCHOBE PE3yJbTaTOB HAyYHBIX MCCIEAOBAHUMN, POBOJUMBIX OpraHu3alued, B TOM YHCIE C yuye-
TOM PETHOHAIBHBIX 0COOCHHOCTE! MpOo(ecCHOHAFHON e TeNFHOCTH BRITYCKHUKOB M TOTpeOHOCTEH padoTomare-
nei).

11.2. Jlexknun

JIeKIMOHHBIH KypC TperoaaraeT CHCTEMaTH3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB COJICPKAHUS AUCIUIIHHBL.

Ha mepBoii jekiuu jgekTop 00s3aH IpeaylpeJuTh CTYJCHTOB, IPUMEHUTEIFHO K KakoMy 0a30BoMy y4eOHHKY (yueO-
HHMKaM, yueOHBIM IOCOOUsIM) OyIeT IpOUYnTaH Kypc.

JlekioHHBIH Kypc obecrieunBaeT Ooliee riIy0oKoe MOHMMaHNe Yu4eOHBIX BOIPOCOB PH 3HAYMTENILHO MEHBIICH 3aTpa-
TE BPEMEHH, YeM 3TO TpeOyeTCs CPeAHECTATUCTHYECKOMY CTYICHTY Ha CaMOCTOSTEIbHOE H3yYEeHHEe MaTepuaa.

11.3. 3aHATHS CEMHHAPCKOr0 THNA

CemuHapckre (MPaKTHYECKHE) 3aHATHS MPEICTABISIOT cOOOU JETANM3ANNI0 JIEKIIHOHHOTO TEOPETHYECKOTO MaTepHa-
JIa, HalpaBJIeHbl HA OTPabOTKY HABBIKOB, MMPOBOJATCS B IEIISIX 3aKPEIUICHUS Kypca U OXBAaTHIBAIOT BCE OCHOBHBIC Pa3JIeIIbl IHC-
LUTUTAHBIL.

OcHOBHOI1 ()OpPMO¥i IPOBEICHUS] CEMHUHAPOB U MPAKTUYECKUX 3aHATHH SIBISIETCS] 00CYXIeHHEe Hanbosee IpoOIeMHBIX
¥ CIIOXKHBIX BOIIPOCOB I10 OT/ENIBHBIM T€MaM, a TAKXKe PelleHUe 3a1ad U pa30op NPUMEPOB U CUTYALMii IIPH KOHTAKTHOI padoTe.
B o6s3aHHOCTH TpenojaaBartens BXOIAT: OKa3aHHE METOJUUYECKON NMOMOIIM U KOHCYJIbTHUPOBAaHHE CTYIEHTOB 110 COOTBETCTBYIO-



LIMM T€MaM Kypca, OTBETBI Ha BOIIPOCHI, YIIPABJIEHUE IIPOLECCOM PELICHHS 3a1a4.
AKTHBHOCTb Ha ITPAKTUYECKHX 3aHITHUIX OLIEHUBACTCSA 110 CIETYIOIIUM KPUTEPUIM:
[] oTBETHI Ha BOIIPOCHI, IIPEIaracMble MPENoAaBaTeIIeM;
[ BBINOJIHEHME 3a/1aHUH (peLICHUE 3a1a4);
OueHrBaHUE MPAKTUUECKUX 3alaHUIl BXOJHUT B OLICHKY.

11.4. J1abopaTopHbIe padoThI

JlaGopaTopHEIi MPaKTHKYM HaYNHASTCS ¢ 03HAKOMIIEHHS C TEXHUKOH 0E30I1acCHOCTH.

Tlo xaxnoit maboparopHOi paboTe CTyIEeHT oGopMIIsIeT MMCHMEHHBIH oT4eT. TeKymuii KOHTPOJIb Ha JJa0OPaTOPHBIX
paboTax IPOBOANTCS B BHAE YCTHBIX OIPOCOB — «3alUTa» IO UTOTaM JIAbopaTOpHBIX paboT. OmeHuBaeTCst X0 1abopaTOPHEIX
paboT, JOCTUTHYTHIC PE3YIbTATh, KA4eCTBO OQOPMIICHHE OTHYETa, CBOEBPEMEHHOCTD Ca4H.

11.5. CamocTosiTesibHAsA padoTa CTyIeHTA

Jl1s yCHeIHoro yCBOSHHs AUCLUIUIMHBI HEOOX0JMMO HE TOJIBKO MOCEIAaTh ayUTOPHBIC 3aHATHs, HO U BECTH aKTHB-
HYIO CaMOCTOATENBHYIO paboty. IIpu camocTosTensHOl mpopadoTke Kypca oOyJaromuecs J0JKHBL:
®  IIOBTOPHTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSATHHM MaTepUal U JOMOJIHUTE €ro C YYETOM PEKOMEHIOBAHHON
TI0 TaHHOH TeMe JINTePaTypBI;
®  U3YYUTh PCKOMEHIOBAHHYIO OCHOBHYIO U JOIOJHUTENBHYIO JUTEPATYpPy, COCTABIATh TE3UChI, AHHOTAIIUH U KOHCIEK-
THI HanOoJIee BaKHBIX MOMEHTOB;
®  CaMOCTOSTEJIBHO BBHIOJHUTH HHANBUAYaJIbHbIC 3a1aHus (pasaen 5.8);
HCHOJIb30BATh JUIsl CAMOIIPOBEPKH MaTepuaja OLlCHOYHbIE CPE/ICTBA.
MunuBnayansHOe 3a1aHKe OLIEHUBACTCS 110 CIIEAYIOINM KPUTEPHIM:
HPaBUIBHOCTD BBIOJIHEHHS 3a1aHNS;
AKKypaTHOCTh B 0pOPMIICHHH PabOTHI;
HCIOJIb30BaHUE CIICIUAIBHON JIMTEPATyPBI;
CBOEBPEMEHHas C/laya BBIMOJIHEHHOTO 3a/1aHus (YKa3bIBAaeTCs MPEMoJaBaTesieM).

11.6. MeToguyeckue peKOMeHIaLMU JJIs NIpenoaaBaTesiei
OcHOBHBIC NPHHIUIILI 00y4eHHUs

1. Llens 0Oy4eHust — pa3BUTh MBILIUICHUE, BEIPAOOTaTh MUPOBO33PEHHUE; TIO3HAKOMUTE C UJIESIMH M METOJAMU HayKH;
Hay4YHUTh IPUMEHSTH IPUHIMITEL ¥ 3aKOHBI JUISl PELISHHs IIPOCTHIX ¥ HECTaHIAPTHBIX (PM3HKO-XUMHYECKHX 33/1ad.

2. OOy4yeHue TOIDKHO OpPraHMYecKH COYeTaThesl ¢ BocnuTanueM. Hy)kHO pa3BHBaTh B CTyAEHTaX BOJICBBIE KaueCTBa U
Tpynomobue. HeHaBs34KMBO, K MECTYy NMPUBHBATH DJIEMEHTHI KYJIBTYpHI ITOBEACHH. B YacTHOCTH, IpernojaBaTeNs JODKEH JIHY-
HBIM TIPUMEPOM BOCIUTHIBATH B CTYAEHTaX MYHKTYyalbHOCTh M yBa)KEHHE K UyXKOMy BpeMmeHH. HemomycTumo mpemnojaBaHue
OJHOCEMECTPOBOIl yueOHOI MUCHUIUIMHBI NpeBpallaTh B MHOTOCeMecTpoBoe. BosHUKIIas akageMudeckas 3aJ0DKEHHOCTh
JIOJDKHA OBITH IMKBUANPOBAHA B IEPHOJ CIEAYIONIEr0 CEMECTpa JI0 Hadaa 3a4eTHOH HeIeI.

3. OOyuyeHne IOMHKHO OBITh HE MACCHUBHBIM (COOOIIMM CTyIEHTaM HEKOTOPHIH 00beM HMHG)OPMAILUH, PacCKakeM, Kak
pelIaoTCs Te WM WHBIE 33/1a4H), a aKTUBHBIM. Hy>KHO CTpOUTh 00y4YeHHue TakK, 4TOOBI B OBJIaJICHHH MaTepPHaIOM OCHOBHYIO POJIb
urpana namsTh Jorudeckas, a He popMaibHas. 3allOMUHAHKE JOJDKHO JIOCTHIaThCs Yyepes Tiy0oKoe IIOHNMaHHe.

4. OnHO M3 Ba)KHEWIINX YCIIOBHH YCIIEITHOTO O0Y4YEeHUsI — yMEHUE OPraHu30BaTh paboTy CTYASHTOB.

5. OTHOIIEHHE NpenoaBaTelist K CTyJeHTaM JOJDKHO HOCUTh XapakTep HoOpoxkenaTenbHol TpeboBaTesnbHOCTH. Jlis
CTUMYJIUPOBaHUS pabOTHI CTYIEHTOB HYXHO HCIIONB30BaTh IOOIIPEHHE, 0J00peHNe, OXBally, HO HE IOpHIaHue (IOpUIIaHue
MOKET IPUMEHATHCS JINITb Kak Uckirodenue). [IpemogaBarens 10mKeH OBITh AT CTYIEHTOB JOCTYITHEIM.

6. HeoOxoamM perymsipHBIi KOHTPOIb paboTHI CTYAEHTOB. IIpaBMIIbHO TOCTaBICHHBIH, OH IIOMOTaeT UM OpPTraHU30BaTh
CHCTEMaTHUECKUE 3aHATHSA, a TPEMOAABATEII0 JOCTHYb BEICOKUX PE3YIbTaTOB B OOYUCHHUH.

7. Baxxneiimeli 3aaueii npernogaBaTesei, BeAyINX 3aHATUS 110 TUCLMIUIHHE, SBISIETCS BBIPAOOTKa Y CTYJEHTOB 0CO3-
HaHWUsI HEOOXOIMMOCTH U TOJIE3HOCTH 3HAHUS TUCLMIUIMHBI KaK TEOPETUUECKOW M MPAaKTHYECKOH OCHOBBI JJISI U3y4YEHHS IMpO-
(UITBHBIX TUCIUIIINH.

8. C nenbro 6oiee 3pHheKTHBHOTO yCBOSHHUS CTYACHTAMU MaTepHalla JaHHOH IHMCIUILUTHHBI PEKOMEHAYeTCs IIPH POBe-
JICHUH JIEKIIHOHHBIX, IPAKTHIECKUX M Ta0OPAaTOPHBIX 3aHATHI HCIOJIB30BaTh COBPEMEHHbIE TEXHUIECKHE CPECTBAa 00ydIeHH s, a
MMEHHO TIPe3eHTAINH JIEKIHH, HaTJIAHBIE TOCOONS B BUAE CXEM IIPHOOPOB, AeTanei U KOHCTPYKITHH MpHOOPOB, KOMIBIOTEPHOE
TECTHPOBAaHUE.

9. Jlns Goree TIyOOKOTO M3ydeHHUS MIPEAMETa U ITOJTOTOBKH PsiJia BOIIPOCOB (TEM) IS CAMOCTOSTETBHOTO H3yIEHHS 10
paszenaM JUCLMIUIMHBL NPENoaBaTeNb MPEefOCTaBlIseT CTyAeHTaM HeoO0X0oauMyro MH(GOPMAIMIO O HCIIOIb30BaHUM Yy4eOHO-
METOANYECKOro obecredeHns: yueOHUKaX, y4eOHBIX MOCOOMIX, COOPHUKAX MPUMEPOB M 33/1a4 M OIMHCAHHE JTabOpPaTOPHBIX pa-
60T, HanmmuuK MHTEepHET-pecypcoB.

l_[pl/l TEKYIIEM KOHTPOJIE PEKOMEHAYETCS HCIIOJIb30BAaTh KOMIIBIOTEPHOE WU 6nam<osoe TECTUPOBAHUE, KOHTPOJIbHBIC
KOJUIOKBHYMBI I KOHTPOJIBHBIE PAOOTEL.

KonTponsHoe (MTOroBOE) TeCTHPOBaHUE BKIIOYAET B ce0s 3aJaHUs IT0 BCEM TeMaM paszena pabodeit mporpaMMBel axc-
IUTUTHHEL

10. Llens nexnuu — GOPMHUPOBAHHE y CTYJCHTOB OPHEHTHPOBOYHOM OCHOBBHI IS MOCIJIEAYIOIIETO YCBOCHUS MaTepHaia
METO/IOM CaMOCTOSATEIbHON paboThl. CosiepikaHKe JEKIMU JODKHO OTBEYATh CIIEIYIOIIUM AUIAKTHIECKUM TPEOOBaHHIM:

1 M3NOKeHUe MaTeprana oT NPOCTOTO K CIIOXKHOMY, OT M3BECTHOTO K HEH3BECTHOMY;

2 JIOTUYHOCTB, YETKOCTh U AICHOCTH B U3JIOKCHUU MaTCpHrasa,

3 BO3MOKHOCTB ITPOOJIEMHOT'0 U3JIOXKEHHSI, TUCKYCCUH, TUAJIOTa C LENIbI0 AKTHBU3ALUH JISSITEIbHOCTH CTY/ICHTOB,;

4 omopa CMBICIIOBOM YaCTH JICKIIUH Ha MO UTHHHbIC (HaKThI, COOBITHS, SIBICHUS, CTATHCTHUYCCKUE TaHHBIC,

5 TecHas CBSI3b TEOPETHYECKHX ITOJIOXKEHHH M BHIBOJIOB C MPAKTHKOH M Oymymied mpodecCHOHATbHONH eATeTbHOCTHIO
CTYJICHTOB.



IIpenonaBareis, yuTaOIUI JEKIMOHHBIE KYPChI, JOJDKEH 3HATH CYLIECTBYIOLIUE B IIEJarOrMYeCKOd MPAaKTUKE Bapu-
AHTBI JIEKLUH, UX AUAAKTUIECKHE M BOCIUTHIBAIOIIIE BO3MOKHOCTH, a TAKXKE UX MECTO B CTPYKTYpE IpoLecca 00yueHusl.

11. Ilpu npoBefeHUN aTTECTALMU CTYIEHTOB BaXKHO BCETZa MOMHHTh, YTO CHCTEMATHYHOCTh, 0OBEKTHUBHOCTD, apry-
MEHTHPOBAHHOCTh — TJIaBHBIE MPUHILUIBI, HA KOTOPBIX OCHOBAHBI KOHTPONb U OIEHKA 3HAHWUI CTYIEHTOB. 3HAHUE KPUTEPHEB
OLICHKHU 3HAHMI 00s13aTENbHO AT MPETOaBaTeNs U CTyICHTA.

Opranuzanus J1a60paToOpPHOro NPaKTUKYMa

OcBoeHHE CTYIEHTOM JIADOPaTOPHOTO MPAaKTHKyMa — HEOOXOMMasl COCTaBHasl YacTb PabOTHI CTYAEHTa IIPH OCBOCHHUH
JUCHHIUTHHBL. KaXIplif CTyIeHT 3a OZIMH CeMeCTp JOJDKEH BBIIOJIHHUTH [0 HHANBHIYAILHOMY IpaduKy 0 1ab0opaTopHBIX paboTHI,
YKa3aHHBIX B «MapIIpyTHOM» JIMCTe. MapmpyTHBIH JIUCT COCTABIISET JEKTOP NOTOKA. MapIupyTHEIH JIUCT BBIAETCS CTYACHTY 3a
HEJIEeNIo 10 Havana JabopaTOpHOTo MPaKTUKYMa.

Bce ctymenTsl nepen HayaioM pa®oThl B J1a0OPAaTOPUU MPOXOISIT MHCTPYKTAX MO TEXHUKE Oe3omacHOCTH. Kaxiwrit
CTYIEHT B CHELHAILHOM JKYpHAJIe CTABUT CBOIO MOANMCH O TOM, YTO OH NPOCIYLIA]T MHCTPYKTaX IO TEXHHKE OE30IMacHOCTH
paboTHI B TaOOpaTOPUH M 00SI3YETCS BHIIOIHATE BCE IMYHKTHI HHCTPYKIMH IT0 TEXHHKE 0€3011acHOCTH .

1. CTyZ[eHTI)I HE NOMYCKAaKTCA K pa60Te B na6opaT0pHH B BerHefI OICKIAC U IPU OTCYTCTBUU Oeroro xanara.

2. CTyZ[eHT JOIMYCKA€TCA K BBIITOJHCHUIO pa60TLI TOJIBKO IIOCJIE «AOITyCKa», T.C. IIPOBCPKU NMPENOAaBaTCIEM I'OTOBHO-
CTH CTyJICHTA.

T'oToBHOCTH CTy/EHTa K BHIIOIHEHUIO 1a00PaTOPHOH pabOTHI COCTOUT B CIEAYIOIIEM:

a) TIOJrOTOBJIEHA TEKYII[asi paboTa, MOArOTOBKA BKIFOYAET: Ha3BaHKUE PabOThI, TEOPETUUECKOE BBEJICHHUE, CXEMY YCTaHOB-
Kd, paboune GopMmynsl U GOPMYIIBI Ul pacdeTa IMOTPEUIHOCTEH; mepedeHs NpuOOpOB M MPUHAICKHOCTEH (TeXHUUe-
CKHE XapaKTePUCTHKHU 3aTOJHAIOTCA B 1a00OpaTOpuH); HEepeueHb 3aJaHuil U TaOJIULBI Ul 3allUCH PE3yJIbTATOB M3Mepe-
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0) 3HaHMe SKCIEPUMEHTa U TEOPHU JTaHHOH paboTHI B paMKax ONHCaHUsS paboTHI B IPAKTHKyMe U y4eOHUKE, yMEHHUE pa-
60Tath ¢ MpuOOpamMH, YCTAaHOBKaMH, 000PYIOBaHUEM;

B) 3HAHHWE MPABHJI TEXHUKU 0C30MACHOCTH MPU paboTe ¢ MpuOOpaMu u 000pyIOBaHHEM, HCIIOIB3YEMBIM B TAHHOM pabo-
Te.

3. CTyAEHT He JIOITyCKaeTCsl K BBIOJIHEHUIO PA0OTHI, €CITH:

a) OTCYTCTBYET J1a0OPaTOPHBIH XKypHaJ (B KauecTBe 1a00opaToOpHOro KypHaiIa CTYICHT HCIOIb3YeT OOIIYIO TeTPaab) Wil
HE MOJrOTOBJIEH IIPOTOKO,

6) CTYACEHT HE 3HACT TCOpUU pa6OTLI B paMKax TECOPETHUYECCKOI'0O BBECACHHUS B IMPAKTUKYME U HEC NPEACTABIIACT, YTO U Ka-
KHM METOJIOM OH 6y;[eT U3MEPSATD,

OnHAaKO 10 OKOHYAHHMS JTabOPATOPHOTO 3aHSTHsI CTYIEHT, HE TOJyIHBILNHIA JIOMYCK, paboTaeT B 1abOpaTOpuy, YCTpaHssi
JIOTTYIICHHBIC HETOPAOOTKH.

4. CtyzmeHTaM, IPOITYCTHBIINM 3aHTHUS 10 yBAKUTEIHHBIM IPHIHHAM (MMeeTcs IOMyCK U3 JeKaHaTa), IPea0oCTaBIIeTCs
BO3MOXHOCTh €€ BBITIOTHEHHS BO BpeMs yKa3aHHOE BEeAYIIUM IpenopaBareneM. CTyaeHTaM, HPOMYCTHUBIIMM 3aHATHSA 110 He-
YBaOXUTETBHBIM NIPUYMHAM, IIPEAOCTABIAETCS BO3MOXKHOCTD €€ BBIITOJHEHHS B 3aUETHYIO HEIEIO Ha «IyOJIepCKOM» 3aHSATHH BO
BpeMs yKa3aHHOE BEyIIUM mpernonaBaTeneM. CTyAeHTHI, HyXKIalOMuecs B JOMOJHATEIBHON MOATOTOBKE, MOTYT BOCIOJNIB30-
BaThCs yciyramu LleHTpa gononHuTensHOro 00pa3oBaHus U MpodecCHOHaNIbHOMH MOATOTOBKH.

5. B TeueHue 0JJHOTO 3aHATHS, KaK MPABHJIO, JOIYCKAETCs BEIIOIHEHNE He Gosee 0HOI 1abopaTOpHOi paboThL.

6. He JOITYCKa€TCsA COBMECTHas pa60Ta 2-X 1 OOJIBIIEro YKcia CTYACHTOB 3a OJTHOM yCTaHOBKOﬁ, €CJIM 3TO HE Mpeay-
CMOTPECHO METOANUYCCKUMU YKa3aHUSMH K BBIIIOJTHEHUIO JTaHHOM pa6OTbI.

7. Ha TUTYJIbHOM JIHCTE JTaOOPAaTOPHOTO JKypHaJIa IOJKHBI OBITh YKa3aHbl ()aMHIIUs M HHULIHANBI CTYJICHTA, KOJ yueOHOI
rpynmsl. OGopMiIeHHe KaXIoH padoThl HAYMHAETCS ¢ HOBOM CTpaHHUIBL. CXeMBl U Tpad¥KH BBITIONHSIIOTCS KapaHIAlIoM, BCE
3aIMCH JICNAlOTCSl PYYKOil, I Tpa)MKOB HCIOIB3yeTCsl MHUIMMETPOBasi Oymara, WM OHH BBIIOJHSIOTCS C HCIIOJIb30BaHHEM
KOMITIbIOTEPa; TpadUKN BKICHBAIOTCS B J1aOOPaTOPHBIH sKypHas. Ha pacueTHBIX CTpaHHUIAX JAOJDKHBI 0053aTENbHO MPHUCYTCTBO-
BaTh paboune HOpMyIIbI C TOJCTAHOBKOH Pe3y/bTaTOB MPSAMBIX M3MEPEHUH M KOHCTaHT B OJIHOM cucTeMe enuHul. Ha 3THx ke
CTpaHHLaX MPOU3BOIUTCS pacueT norpemrHocteid. OdopmieHre paboTh 3aBepIIaeTCs HATMCAHUEM BBIBOJIOB.

B BBIBOJIax JIOJKHBI COJIEPIKATHCS OTBETHI HA CICAYIOLINE BOTIPOCHIL:
a) 4YTO U KaKUM METOJIOM H3MEepsIIOCh,
0) IIpU KaKHUX yCIOBUSIX;
0) pe3ynbTaThl ¢ A0COTIOTHOM ¥ OTHOCHTEIBHOH MOTPENTHOCTSMHE; aHAIIN3 PE3yIbTaTOB U MOTPEITHOCTEH.
8. [IpueM «3ammTeD 1Mo 1abOpaTOpPHOH paboTe 3aKII0YaeTCs] B IPOBEPKE:
a) pe3yJbTaToB paboTHI,
0) TOCTOBEPHOCTH PacueTOB U HX COOTBETCTBUS U3MEPEHHUSM,
B) IIPaBUIILHOCTH NOCTPOCHUS IPadHKOB,
r) oopmiIeHHs pabOTHI U BHIBOJIOB.

Brimonuennas pa60Ta OTMEYACTC B XYPHaJI€ CTYACHTA NMOANUCHBIO MPETIoAaBaTesd U HpOCTaHOBKOﬁ JaThbI. Pabora cumraercs
3aLlTeHH01>'I, €CJIM Ha CTpaHULE, II€ HAYUHACTCA €€ OIMUCAHUEC, UMEECTCA 3 MOATIMCH NPENOAABATEIA: 3a «JOITYCK», «BBIITOJIHEHUE)



U «GalluTa» C yKa3aHueM Jatsl. [1ocie BEIMONHEHNUs U 3aIlUTHl BCEX J1a00paTOpHBIX paboT IperoaaBaTells B )KypHalle CTyAEHTa
Jenaer 3anuch: «Bce mabopaTopHble pabOTHI, MPEIYCMOTPEHHBIE MapIIPyTHBIM JIHCTOM, BBINOIHEHBI U 3aIHIICHBD, CTaBUT
MOATNCH U JIATY.

9. XypHnan npenopasaTesns XpaHuTcs y JabopaHTa Toi JabopaTopuu, B KOTOPOH 3Ta pabora BbmonHsercs. [IpaBuia BeneHus
JKypHaJIa IIPeroiaBaTes.

1.B rpaq)e JKypHaJia y4u€Ta BBIIIOJHCHHBIX CTYJACHTAMU J'Ia60paT0pHI;IX pa60T JIeTIaeTCsl OTMETKA O BhINoJHeHUU. Ecim
pa60Ta «GamuyiieHay, A€JIa€TCs OTMETKA O 3allIUTE C YKa3aHUEM NaThl.

2. B ciydae OTCYTCTBHUS CTYACHTa Ha TaAOOPATOPHOM 3aHSATHH B )KypHaJie ydeTa BBIOJHEHHBIX CTYICHTAMH JIa00paTop-
HBIX Pa0OT MUMIETCS «HOY.

3. Oxo10 paboThl, MPOMYIIEHHOH 10 YBaXXUTEIHFHON IPUYHHE (JOMYCK U3 JeKaHaTa), MUILIETCS «yBY.
TIpaBuina paGoThI IpenogaBareneil B 1ab0paToOpHy B 3a4ETHYIO HEACIIO
1. K BBIMONIHEHHIO padOT JOIYCKAIOTCS CTYACHTBI, KOTOPBIM JIEKTOP WM BEAYLIUH IIpernojaBaTelb IPeA0CTaBHII JOMYCK.

2. MexypHBIil IpenoaBaTels AelaeT OTMETKY O BBIIOJHEHUH Ja00opaTOpHOH paboThl B XKypHalle CTYAEHTa U B KypHaie
y4eTa BEITOJTHEHHBIX CTYIEHTaMH JIADOPaTOPHBIX paboT.

C cormnacus BEAYIICTO IMpEToaaBaTeiid CTYACHT MOXKET 3allIUTUTH pa60Ty JACKYPHOMY HNpernoaaBaTeito, NpoOBOAUBIIEMY
3aHATHUA. CTyHeHT, HC yCHeBHII/Iﬁ BBIITIOJIHUTH pa60Ty Ha 3aHATHH, TPUTTIAIIACTCA AJIS1 €€ BBIITOJIHEHUS TIOBTOPHO.

3. JlaboparopHble pabOTHI, BBIOJHEHHEIE B TEYCHHE CEMECTpa, IPUHUMAET TOT IperoaBaTelb, KOTOPBIH IPOBOJIIII 3a-
HSTHS C TPYIIOH B TeUeHHE ceMecTpa. B ciaydae OTCyTCTBHS MO yBa)KHUTENHOH IMPHUYMHE 3TOTO MPEHoAaBaTells Ha 3a-
YeTHOU HeZlesie, 3a4eT M0 JTabopaToOpHuu MPUHUMAET JeKTop. [Ipu oTCyTCTBUM JIeKTOopa — 3aB. Kadeapoil.

4. Bo Bpemst poBeZICHUS 1a00OPaTOPHBIX PadOT yuyeOHO-BCIIOMOTATENbHBIN epCcOHaAN 1abopaTopun padoTaeT Mo pyKo-
BOJICTBOM BEJIYIIMX 3aHATUH TperoaBareineil u 3aB. JJaO0paTOpUsIMH.

11.7. MeToauyeckue yKa3aHusl Uil CTyJ€HTOB

Ilo moaroToBKeE K JIEKIIHOHHBIM 3aHATHSIIM

HBy‘IeHI/Ie JUCIHHITIIMHBI Tpe6yeT CUCTEMATHYCCKOI'0 M TIIOCICAOBATCIBHOTO HAKOIUICHHA TEOPETUYCCKUX 3HaHHﬁ,
CJIEAOBATEJIBHO, IPOITYCKU OTACIBHBIX TEM HE IIO3BOJIAIOT FJ'IY6OKO OCBOUTH IPECIAMET. CTy}IeHTaM HeO6XO£[I/IMOI

1. mepen KaxJ10¥ JEeKIHeil IpocMaTpUBaTh pabouyIo MPOrpaMMy TUCHIHUILINHE,
2. mepex cieayronen JeKnued HeoOX0AUMO MTPOCMOTPETH 10 KOHCIEKTY MaTepHall MPEAbIIyIIeH.

Tpu 3aTpyJHCHUSX B BOCHPHATHH MaTepuaja ciefyeT OoOpaTUThCS K OCHOBHBIM JIMTEPATypHBIM HCTOYHMKaM. Eciu
pa3zobpathcsi B MaTepHalie He yIajaock, HEOOXOAUMO 0OpaTHThCS K JIGKTOPY MM K IMPEHOIaBaTelfo Ha MPAKTUYECKUX 3aHATHSX.
He ocraBsiite «OenbIx MATeH» B OCBOCHUH MaTepuana!

ITo caMocTOSATETLHOMY BBINOJHEHHIO HHAMBUIYAJIbHbIX 3aaHUi

VYcBoeHue MaTepralia JUCHUILIHHBL BO MHOTOM 3aBHCHT OT OCMBICJICHHOTO BBIMOJHEHHS JOMAIIIHETO 3a/1aHuUsL.
Ilpu penieHny 3axad 1eaecooOpa3HO PYKOBOICTBOBATHCS CISAYIOIMMU PABUIAMH.

1. TIpeske Bcero, HY>)KHO XOPOILIO BHUKHYTH B YCIIOBHE 38/1auH, 3aIlIHCaTh KPATKO €¢ YCIOBHE.

2. Ecnii o3BOJISIET XapakTep 3afadn, 00s3aTeNIbHO CeNaiiTe PUCYHOK, HOSCHSIOIHIT €€ CYLIHOCTS.

3. 3a penKUMH WCKITIOYCHUSAMH, KaKAas 3a/1ada J0JDKHA OBITh CHayalla pemieHa B oOmeM Bue (T.e. B OyKBEHHBIX 000-
3HAYCHMSX, @ HE B YUCNIAX), IPHYEM HCKOMasi BEJIMYMHA JOJDKHA OBITh BBIpA)KEHA Yepes3 3aJaHHbIC BEJINYHHBI.

4. Ilomy4uB perieHre B 00IIeM Bre, HY>KHO TIPOBEPHTH, IIPABIIIBHYIO JIH OHO UMEET Pa3MEPHOCTD.
5. Ecnit 5T0 BO3MOXKHO, HCCIIE0BATH MOBEICHUE PEIICHNUS B IPEAETBHBIX CIydasX.

6. B Tex cnydasx, korja B MpoIecce HaXOXKJISHHsT UCKOMBIX BEJIMYUH MPUXOJUTCS pellaTh CUCTEMY HECKOJBbKUX I'po-
MO3JKUX YpaBHEHUH (KakK, HaIpuUMep, pacueT PaBHOBECHOI'O BBIXOJA MPOIYKTa), LeJecOOOpa3HO CHayajga MOACTaBUTh B 3TH
YpaBHEHUsI YMCIIOBBIC 3HAUSHHUS KO3()(DULIUCSHTOB U JIMIIb 3aTEM OIPEessTh 3HAUCHUH UCKOMBIX BEJTUYHH.

7. Ilpu moACTaHOBKE B YpaBHEHUE YHMCIIOBBIX 3HAUCHUI 0003HAYCHHBIX BEJIMYMH, 0OpaTUTe BHUMaHHE Ha TO, 4TOOBI BCe
9TH 3Ha4YeHHsi ObLUIM B OJHON W TOH e cucreMe efauHul. YToObl OOIErYUTh ONpe/elieH e MOPSAKA BEIYMCIIEMON BEIMYHHBI,
TOJIE3HO TIPEACTABUTH HCXO/HbIE BEIMIMHBI B BUJ/IE YKCEI, OJM3KUX K €IUHHUIIE, YMHOXKEHHBIX Ha 10 B COOTBETCTBYIOIIEH CTEre-
HU (Hanpumep, BMecTo 24 700 moacTaBuTh 2,47-104, BmecTo 0,00086 — urcio 0,86 103 uT. ).

8. TTomy4uB 4MCIIOBOM OTBET, HY)KHO OLICHUTBH €r0 MPaBAONoa00HOCTh. Takasi OleHKa MOXET B ps/e ClydacB oOHapy-
XKUTh OIIMOOUYHOCTH MTOJYYEHHOTO pe3ynbTara.

Hampumep, MoJIbHas 1071 HE MOYKET ObITh OoJibIle 1, TEIIOTa MCMAapeHHsT He MOYKET OBITh OOJIBINE TETUIOTHl BO3TOHKH,
sHeprus aktuBanuu 6ombiie 500 k/IK/MOIb H T. 1.

Pemenune 3amau IIpUHECET HaI/I60J'H)HIy}O NOJIb3Y TOJIBKO B TOM Ciiy4dae, €CJIN 06y11a}01111/1171051 pemaeT 3aaa4m CaMOCTO -
TeNbHO. PemmTh 3aiavy 0e3 IIOMOIIIH, 0e3 IOJACKa3KHu 4aCTo OBIBaECT HEJETKO M HE BCeraa yaacTces. Ho maxe ne YBEHYABIIUECS
YCIIEXOM NONBITKHA HalTH peHI€HuE, €CJik OHU NPpEANPUHUMATINCE JOCTATOYHO HaCTOfI‘IPIBO, NPHUHOCAT OLIYTUMYIO IIOJB3Y, TaK



KaK pa3BUBAIOT MBIIUICHUE U YKPEIUIAIOT BOO. PelleHue 3a1a4 HU B KOEM ClIydae He ClIeAyeT OTKJIaAblBaTh Ha IOCIEAHUN Be-
Jep nepes 3aHATHAMH, KakK, K COXaJICHHIO, HEPEIKO MOCTYNAIOT CTYAEHTHl. B 3TOM ciyuae Gonee ciokHbIe U IPUTOM Hauboree
CoZiepKaTeIbHBIE U MOJIE3HBIE 3a/1a4H 3aBEJOMO HE MOTYT OBbITh pellleHbl. B pekoMeHIyeMbIx yueOHMKaX U COOpPHHUKAX 3aj1ad, B
pasierne, B KOTOPOM HMOMEILEHbI 3a1auil IJIsl PEIleHNUs], UMEIOTCsl IPUMEpHI (pacCMOTpeHHbIe 3aaaun). ITosToMy TomdKOM K pe-
MICHUIO JAHHOH 3a1auil MOXKET MOCITYXKUTh 03HAKOMIIEHHE C HECKOJIbKUMHU PEIIEHHBIMH 3aa9aMH.

ITo noaroroBke K J1a00paTOPHOMY IPAKTUKYMY

1. OcBoeHME CTYAEGHTOM JTa0OpaTOPHOTO NMPaKTHKyMa — HEOOXOANMasl COCTaBHAsI YacTb pabOTHI CTYJIEHTA IPH OCBOE-
Hyn Kypca PPC. Kakzplit cTyzeHT 3a OJIMH ceMecTp JOJDKEH BEIIOIHUTE 10 HHIUBUyaIbHOMY rpaduky @ (eciu crenyansHO He
OTOBOPEHO) Ja00paTOPHEIX PaboT, yKa3aHHBIX B «MapIpyTHOMY JucTe. I'padk paboT CTYAEHT IMoJTydaeT 3a HeJellio 1o HaJaia
71a00paTOPHOro MPaKTUKyMa.

2. Kaxnplii cTyIeHT nepesi HayalloM CeMecTpa MoJydaeT MOJHBIH KOMIUIEKT JIUTEPaTyphl - HA00op yuyeOHBIX MOCOOUiA, B
KOTOPBIX IIOMEUICHBI ONHUCAaHUS J1JabopaTopHBIX padoT. MHCTpykiuu no nabopaTopHbIM paboTaM, OTCYTCTBYIOIIUM B Y4eOHBIX
MOCOOUSIX, UMEIOTCS B UNTAJBHOM 3ajie OMOIMOTEKE U B COOTBETCTBYIOLIECH 1a00paTOpHK Ha KadeaApe U KaKIbIH CTYIEHT MOXKET
MOYYUTh €€ BO BpEeMEHHOE Moib3oBaHHe. OmucaHne Kakaod J1a0opaTOpHOH pabOThI COASP)KUT JOCTATOUHO HMPOpaboTaHHOE
TEOPETHYECKOe BBEICHHE, OCHOBHBIE pacdeTHBIE (GOPMyIBl B (GOPMyYJIIBI pacdeTa IOTrPeIHOCTH, HoAPoOHOe omucaHue Jadopa-
TOPHOH YCTAHOBKH, CLICHAPHUH MPOBEICHNS 1ab0paTOPHOIT pabOTHI, BU/BI TaONNIL, I BHECCHNUS B HUX PE3yJIbTaTOB H3MEPEHUH,
KOHTPOJIbHBIE BOIPOCHI, AIOIINE CTYIEHTY BO3MOXKHOCTb OCYIIIECTBUTH CAMOKOHTPOJIb YPOBHS CBOEH IIOATOTOBKH K padoTe.

3. CTyzeHT J0IyCKAETCs K BBIIOJIHEHHIO PpabOThI TOJIBKO TOCIE «JIOMYyCKa», T.€. MPOBEPKHU MPENOIaBaTEIEM TOTOBHO-
CTH cTyaeHTa. [ 0TOBHOCTH CTY/ICHTA K BBITIOJHEHHIO JIAO0PATOPHON paboThl COCTOUT B CICAYIOIIEM:

a) B )KypHaJe (B KauecTBe JKypHaJla HCIOIb3yeTcs 00IIas TeTpaas) MEeTCs ONMICcaHe TeKyIiel 1abopaTopHoil pado-
THI: Ha3BaHUE PabOTHI, TEOPETUIECKOE BBEICHHE, CXeMa YCTaHOBKH, pabouune GopMyIsl U pOpMyJIBI U pacdeTa HOTPEITHOCTEH;
nepedeHb NpHUOOPOB U MPUHAIICKHOCTEH (TEXHHYECKUE XapaKTEPHUCTUKH 3aIlOJIHIIOTCS B JaOOpaTOpUH); NepedeHb 3aiaHuil 1
TaONUIBI TS 3aIIMCH PE3YIIbTaTOB H3MEPEHUI;

0) 3HaHWE SKCIEPUMEHTA M TCOPUH JaHHOU pabOTHI B paMKax ONMHCaHUS pabOTHI B MPAKTUKyME H y4eOHHKE, YMECHUE
pabotaTh ¢ mpubopaMu, ycTaHOBKaMHU, 000pyJOBaHHEM;

B) 3HAHME MPABUIJI TEXHUKH 0€30MacHOCTH mpH padoTte ¢ mpudopamu u 060pyI0BaHHEM, HCIIOIB3YEMbIM B JTaHHOU pa-
6ore.

CTyZeHT He JIOIYCKaeTcs K BBIIOJIHEHUIO PaOOTEhI, €CITH:
a) OTCYTCTBYET J1a00PaTOPHBIH >KypHAJI MIIM HE MOATOTOBJICH IPOTOKOI,

6) CTyIEHT He 3HaeT TEOPHUHU PabOTHI B PAMKAaX TEOPETHIECKOTO BBEICHNUS B MPAKTUKyME U HE MPECTaBISIET, 9TO U Ka-
KM METOJIOM OH OyZeT U3MEpSTh;

B) OTCYTCTBYET OCIIbIif Xanar.

OzHako 10 OKOHYAHWS TabOPaTOPHOTrO 3aHSTHS CTYACHT, HE MONYYHBIIHIA JOMYCK, paboTaeT B 1abOpaTOpyu, yCTPAHSS JOIY-
IIEHHBIE HETOPaOOTKH.

4. CtyaenTam, IPOMYCTHBIINM 3aHITHS MO YBa)KUTEIBHBIM IIPUIMHAM (MMEETCs JOMyCK M3 JIeKaHaTa), IPeI0oCTaBIs-
€TCsl BO3MOXKHOCTh €€ BBIITOJHEHUS! BO BPeMsl yKa3aHHOE BEAYIINM TperojaBaresneM. CTyJeHTaMm, MPOIyCTUBIINM 3aHATHS II0
HEYBAXUTENBHBIM IPHYHHAM, IPEOCTABIISETCS] BOSMOXKHOCTD €€ BBIMOIHEHUS B 3a4€THYIO HEJIENI0 Ha «IyOJIepCKOM» 3aHATHH
BO BpeMs, YKa3aHHOE BEAYIIM IIPETIOIaBATENIeM.

5. B TedeHne 0THOTO 3aHATHSA AOIYCKAaeTCsl BEIOTHEHNE HEe 0ojiee 0JJHO J1a00paTOpHOl paboOTHI.

6. He nonyckaercsi coBMecTHasi paboTta 2-X U OOJIbIIEro Yucia CTYACHTOB 32 OJIHOM YCTAaHOBKOM, €CJIM 3TO HE Mpeay-
CMOTPEHO METOJHYECKUMH YKa3aHUSMH K BBITOJHEHUIO TAHHOU pabOThI.

8. Ha TutynpHOM JHCTE TaO0OpaTOPHOTO KypHAaja TOJDKHBI OBITh YKa3aHbl (paMUIUS U MHUAIHATEI CTYIeHTa, KOJ y4e0-
HOH rpynmnsl. OdopmileHne KaXI0H padoThl HAUMHAESTCS ¢ HOBOI cTpaHHIbl. CXeMbI U rpadHKH BEIOJIHAIOTCS KapaHIalioM, Bce
3aIKCH JIeNIal0TC PYYKOH, JUIsl TpadMKOB MCHONB3YeTCsl MHJUIMMETPOBasi Oymara, WM OHH BBITIOJHSIOTCS C MCIIOJIb30BaHUEM
KOMIBIOTepa; rpaduKy BKIEHBAIOTCS B Ja0OpaTOpHBIN kypHal. [Ipun odopmieHnn paboThl HEOOXOAUMO BBIACNATH CTPAHUIIBI
Juts pacyeToB. Ha pacyeTHBIX cTpaHHIAX JIODKHBI 0053aTENIbHO IIPUCYTCTBOBATh paboure (GopMyIIbl ¢ HOACTAHOBKOU pe3ybTa-
TOB HPSIMBIX M3MEPEHHiT 1 QU3MYECKUX KOHCTAHT B OJIHOM cucTeMe eAMHHL. Ha 3THX jKe CTpaHMIaX MPOU3BOIHUTCS pacyeT 1o-
rpemHocTell. OdopmiieHne paboThl 3aBepIIaeTCs HAMMCAHHEM BBIBOJOB. B BBIBOJAaX JOJKHBI COIEPIKAThCS OTBETHI Ha CIIEIYIO-
IIH€ BOMPOCHI:

a) YTO U KaKUM METOJIOM HU3MEpPSIIOCh,
0) MpH KaKKX yCIIOBUSIX;
6) pe3ynbTaThl ¢ abCOTIOTHON U OTHOCHTENBHOH MOTPEIHOCTIME; aHAIN3 PE3y/IbTaTOB M IOTPELIHOCTEH.
[TpreM «3amuThl» Mo 1abopaToOpHOil paboTe 3aKITI0YaeTCsl B IPOBEPKE:
a) pe3yJIbTaToB paboTHI,
6) JOCTOBEPHOCTH PACYETOB M MX COOTBETCTBHS H3MEPEHUSM,
B) IIPaBUIILHOCTH MOCTPOCHUsI IPahUKOB,
r) opopMiteHHsT PabOTHI H BBIBOJIOB.
PaboTa cunTaeTcs 3a4TEHHOM, €I Ha CTPAaHHIIE, TA¢ HAYMHACTCS €€ ONMCAaHKe, UMEeTCs 3 TIOIIUCH MpernojaBaress: 3a

«AOIYCK», «BBIIIOJIHEHUE) U «3allUTYy» C YKa3aHUEM JAaThbIl.

ITo pabote ¢ tuTeparypoi



B paGoueit nporpaMme QUCIHMIUINHEI IPEACTABICH CIIMCOK OCHOBHOI ¥ JOIOJIHUTENILHOM JIUTEPaTyphl — 3TO y4eOHHKH,
y4eOHO-MEeTOIMUECKHE 10coOus MM yKazaHus. JloNOoNHUTENbHAs JIuTeparypa — yueOHUKH, MOHOTpaduu, COOPHUKH HAYyYHBIX
TPYZOB, XypHaJIbHbIC U Ta3€THBIC CTAThH, PA3JINYHBIC CIIPABOYHUKH, SHIMKIONEANH, FIHTepHET-peCypCBI.

JIroGast popma caMoCTOSITETLHON paboTHI CTy/eHTa (II0OAr0TOBKA K CEMUHAPCKOMY 3aHSTHIO, TOKJIAIY U T.II.) HAUMHACTCS
C M3Y4YEHUs] COOTBETCTBYIOLIEH JIMTEpaTyphl Kak B OMONMMOTEKe / 37IeKTPOHHO-OHOIMOTEUHOH cucteMe, Tak U goma. V3ydenue
yKa3aHHbBIX HCTOYHUKOB PAaCLINPSET IPAHUIIBI TOHUMAHUS MPEIMEeTa JUCIUILUIHHBI.

IIpn paborte ¢ nmTepaTypol BBIIEISIOTCS CleXyIOIe BUABI 3anmuceid. KoHCIeKT — kpaTkas cxemaThdeckasl 3aluch
OCHOBHOTO COJep)KaHUS HaydHOI paboThl. Llenbro siBIseTcs He IepennchIBaHWE MPOU3BEICHUS, a BBIIBICHHE €r0 JIOTHKH,
CHCTEMBI JOKa3aTelbCTB, OCHOBHBIX BBEIBOJIOB. XOpPOIIMH KOHCIIEKT JOJDKEH COYETaTh ITONHOTY H3JIOKEHUS C KPaTKOCTHIO.
ITurata — TOUHOE BOCIPOM3BEICHHE TEKCTAa. 3aKIIOYaeTCsi B KaBBIUKH. TOYHO YKa3blBaeTCs CTPAHMIIA UCTOYHMKA. Te3HChHl —
KOHIICHTPHPOBAHHOE M3JI0KEHNUE OCHOBHBIX IOJIOKEHHH IPOYMTAHHOTO MaTepHayid. AHHOTAIMSA — OYEHb KPATKOE H3JI0KCHHE
COJZIepKaHUsl TPOYUTAHHOI paboThl. Pe3rome — Hanbosee 061Me BHIBOBI M IIOJIOXKEHHS pabOTh, €€ KOHIENTYaJIbHBIC HTOTH.

11.8. OcoGennocTH opranusanuu 00pa3oBaTeJbLHOI0 NMpouecca A1 HHBAJMIO0B U JIMI C OTPAHUYeH-
HBIMH BO3MO>KHOCTSIMH 3/10POBbS

[Ipodeccopcko-nipenoaaBaTenbCKuil COCTaB 3HAKOMHTCS C ICUXO0JI0T0-(DU3UOIOTHYECKUMU OCOOCHHOCTS-
MU O0YYAIOIIMXCSI HHBAIUAOB U JIMIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIME 3[I0OPOBbS, HHIUBHUIYaIbHBIMH MPOTrpaM-
MaM# peaOWIMTallMd WHBAIUAOB (TpH Hamuuuu). [Ipu HEOOXOMUMOCTH OCYIIECTBIIACTCS JOTOJIHUTEIBHAS TI0 I~
JICpKKa MPEMoaBaHusl ICUXOJIOTaMH, COLUALHBIMU PAOOTHUKAMH, TPOIICIAIIUMHE ITOITOTOBKY aCCUCTCHTAMH.
IIpenmnonaraercss UCMOJIB30BATh COIMATBHO-AKTHBHBIC U PE(ICKCUBHBIC METOJbI OOYUCHUS, TEXHOJIOTHU
COLIMOKYJIBTYPHOU peaOWINTAIINH C IEJhI0 OKA3aHUSA IMOMOIIH B YCTAHOBJICHUH IMOTHOICHHBIX MEKIHIHOCTHBIX
OTHOIICHHUH C IPYTUMU CTyIEHTAMH, CO3AaHUN KOM(OPTHOTO TICUXOJIOTHIECKOTO KIIMMATa B CTYACHICCKOH TpyIIIe.
IMoxGop u pa3paboTka y4eOHBIX MaTEpPHAaJOB IPOU3BOAATCS C YICTOM IPEIOCTABICHHS MaTephalia B Pa3IHIHBIX
(hopMmax: ayauanbHOH, BU3YaIbHOW, C MCIIONB30BAHUEM CIICIIHATBHBIX TEXHHYECKUX CPEACTB U MH(POPMAIMOHHBIX
CHCTEM.
OcBoenue auctuuInHE unamu ¢ OB3 ocymecTBIseTCs ¢ HCIOMB30BAHUEM CPEICTB 00YICHUS O0IIero u
CIIEIUAILHOTO Ha3HauYeHUs (TIEPCOHAILHOTO M KOJUIEKTHBHOT'O MCIIOJB30BaHU).
Jnis crynentoB ¢ OB3 mpeaycmarpuBaercss HOCTymHas (hopMa MPEIOCTABICHUS 3aJaHUil OICHOYHBIX
CPEICTB, a UMEHHO:
e B IICYATHOH FIIU JIEKTPOHHOU opMe (IS JHII ¢ HAPYIICHUSIMH OTIOPHO-IBUTATEIEHOTO aIllapara);
e B rmevyaTHOW (hopMe WM AIIEKTPOHHOH (GopMe ¢ YBETHYEHHBIM MIPH(YTOM M KOHTPACTHOCTHIO (IUIS JIHII C
HAPYIICHUSIMH CITyXa, PEUYH, 3PCHHUN);
e  METOJOM YTEHHS ACCHCTECHTOM 3aJIaHUsI BCIAYX (AJI JTUI] ¢ HAPYIICHUSIMH 3pEHUS).
JlabopaTopHbIie PabOThI BBITOJIHSIIOTCS METOOM BBIYHCIMTEILHOTO SKCIICPUMEHTA.
CryzneHTaM C MHBAJUJIHOCTBHIO YBEIMUMBACTCS BPEMS HA MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI.
JI71st TaKMX CTYJIEHTOB MIpelycMaTpUBaETCs TOCTYIHAs (opMa peIoCTaBIeHUsI OTBETOB Ha 3aJ1aHusl, 8 UMEHHO:
® THCHbMEHHO Ha Oymare win HaOOpOM OTBETOB Ha KOMIbBIOTEpE (IS JIUI] C HAPYIIEHUSIMU CIIyXa, peun);
e  BBEIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB IIPH TECTHPOBAHUH C HCIIOJIH30BAHUEM YCIIYT acCHCTEHTa (JIJIs
JIUI] C HApYIIEHUSIMH OTTOPHO-/IBUTATENILHOTO arnmapaTra);
®  YCTHO (IS JIUI] C HAPYIICHUSIMH 3PEHUSI, OTIOPHO-IBUTATENILHOTO ammapara).
ITpu HEOOXOTUMOCTH /I OOYYAOIIMXCS ¢ MHBAJIHIHOCTRIO MPOIEAYPa OLCHHUBAHUS PE3Y/IbTATOB 00yde-
HUS MOXKET MPOBOJIUTHCS B HECKOIBKO ITATIOB.

12. YYHEBHO-METOANYECKOE U MH®OPMAIIMOHHOE OBECHEYEHHUWE JUCIMIIIH-
HbI

WHdpopManmoHHYIO TOAJEPKKY OCBOCHUS TUCLUIIIMHBI OCYIIECTBIsET Onbnroreka MHCTHTYTA, KOTOpas
obecrieunBaeT 00y4aroUIMXCcs OCHOBHOM yueOHOH, y4eOHO-METOANYECKONH U HAyYHOI JuTepaTypol, He0OX0ANMOM
JUIsl OpraHu3alui 00pa3oBaTeNbHOrO mporecca no aucuummHe. OOmuit 00beM MHOrooTpacieBoro (GoHaa Ha
01.03.2021 T cocrasnset 60m1ee 405 000 3k3.

bubnuoteka pacnonaraet yaeOHOH, y4eOHO-METOUUECKON U HAyYHO-TEXHUUECKOH JIUTEepaTypoii B popme
MIEYATHBIX W JIEKTPOHHBIX M3JIaHWH, a TakKe BKIOYaeT o(QUIIHANbHBIE, CIPAaBOYHO-OMOIHOTpaduIecKue, crenna-
JM3UPOBAHHBIE OTEUECTBEHHBIE U 3apyOeKHbIe MEePHOANYECKHe W WH(POPMAaNHOHHBIE n3naHus. bubimoreka obec-
MeYMBAET JJOCTYII K PO(eCCHOHATBHBIM 0a3aM JaHHBIX, HH(POPMALMOHHBIM, CIIPABOYHBIM U TOUCKOBBIM CHCTEMAaM.

Kaxipiit oOyuaronuiicsi obecriedeH CBOOOIHBIM JIOCTYIIOM M3 JF0001 TOYKH, B KOTOPOH MMEETCs JOCTYII K
cetu VIHTepHET U K 3neKkTpoHHO-Onbnnoreunoi cucreme (OBC) MucTutyTa M YHHBEpcUTETa, KOTOpast COJEPIKUT
pas3iMyHbIe M3JJaHuUs 10 OCHOBHBIM M3Y4aeMbIM JUCIHUIIMHAM U COPMHUPOBaHA 110 COTJIACOBAHHMIO C IpaBooOIana-
TENSIMH y4eOHOM 1 yueOHO-METOJMYECKOH JINTEpPaTyphI.

[onHbI MEepedYeHpb 3NIEKTPOHHBIX MH(OPMALMOHHBIX PECYpPCOB, MCIONb3YEMBIX B IIpollecce 00ydeHws,

MIpPeNICTaBJICH B OCHOBHOM 00pa30BaTeIbHON porpaMMme.

12.1. IlepeyeHb OCHOBHON U AONOJHUTEILHON JUTEPATYPHI, HEOOXOAMMOH UIs1 0CBOCHUA
AUCHUILIMHBI



a) OCHOBHasl JTUTepaTypa

OcHOBHas JTEpaTypa Pexum noctyna O0becneueHHOCTh
1. BumnsikoB A.B., Kusum H.®. @usnueckas xumus. M.: Xumus. 2012. — 840 c. Bu6iauorexa HA PXTY Jla
2. Bumnskos A.B., Kuzum H.®. ®usnueckas xumus. Tyna. AkBapuyc. 2014 — 660 c. Bubmmorexa HU PXTY Tla
3. Kynmpsmos U.B., Kaperaukos I'.C. CO0pHHK IpUMepOB U 3a1ad 10 (GU3HIECKON XH-
wri. M. Boicu. k. 2008. — 527 c. buGmioreica HI PXTY Aa
4. Kpatkuii cipaBOYHHK (U3NKO-XUMHUYEeCKHX BennuuH [Tekcrt] / pen.: A. A. PaBnens, A.
M. Tonomapesa. - 11-e u3z. uenp. u gon. - [B. m.] : 000 THJI As-book, 2009. - 238 c. Bubmorexa HHA PXTY Ha

0) 10MOJIHUTEJIbLHAS JINTEPaTypa

JlononuurensHas Iureparypa Pexxum pocryna Obecre4eHHOCTh

1. Ctpombepr A.I'., Cemuenko [I.I1. duznueckas xumust. M.:
Beremr. mx. 2006.— 527 c.

2. Crpombepr AT., Jlempuyk X.A., Kaprymmuckas A.W.
COOpHUK 3aJa4y M0 XMMHUYECKOM TepmonuHamuke. M.: OO0 Bubnnorexka HU PXTY Ja
«3marenbckuii mom Anbsiaey. 2009. 192 c.

3. BacrokoBa A.H., 3agaunna O.I1., Haconosa H.B., ITepenen-
kuHa JL.W. TumoBsie pacdyeTsl N0 GU3HIECKON H KOIUIOUIHOM Bubnorexka HU PXTY Ja
xumund. — Cn6.: M3natensctBo «Jlauby. 2014, — 144 c.

Bubmmorexa HA PXTY Jla

12.2. PexoMeHayeMble HCTOYHMKH HAYYHO-TEeXHUYECKOIl NHpoOpManuu

[pe3eHTaIMH K JIEKIAAM
Metoanveckre peKOMEHAINH 110 BBIIIOJHECHHUIO JIAOOPaTOPHBIX PaboT.

Hay4Ho-TexHNYECKHE )KypHAIIBI:

«Kypnan puznyeckoii xumun» ISSN 0044-4537
«Kypnan npuxnagsHoi xumumn» ISSN 0044-4618

12.3. UudopmanoHHbie H HHGOPMALMOHHO-00pa30BaTe/IbHbIE Pecypchl

ITpu ocBOEHHMM AMCUMIUIMHBI CTYJEHTBI JOJDKHBI HCIIOJIB30BaTh MH(POPMAIMOHHBIE ¥ MH(POPMAIMOHHO-
00pa3oBaTebHBIE PECYPCHI CIIEIYIOIIMX OPTAJIOB U CAHTOB!
L. Cucrema (enepaibHbIX 00pa3oBaTeNbHBIX MOpTagoB. CHcTeMa OTKPHITOro oopa3oBanus. KoHcanTHHTO-
BeIi 1IeHTp MOC OO P® [DOnektponHEIH pecypc]| — Pesxum mocryma: http://www.openet.ru (qata oOpamieHus:
11.07.2021).
2. HudopMamoHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTHH B 00pa3oBanun. CucreMa denepaibHBIX 00pa3oBa-
TENBHBIX MOPTANOB [ DIEKTPOHHBIN pecypc]| — Pexxum noctyma: http://www.ict.edu.ru/ (gata oOpamieHus:
11.07.2021).
3. WNudopmannonnas cuctema «EquHoe 0kHO gocTyna kK 00pa3oBaTenbHBIM pecypcam». URL:
http://window.edu.ru/ (mata obpamierus: 11.07.2021).

Kadenpa dynmamenranpras xumus https://www.nirhtu.ru/faculties/chemistry-technology/fund.ht (nara
obpamenus: 11.07.2021).

bubmmorexka HUA PXTY um. J[.U. MenneneeBa https://www.nirhtu.ru/administration/library/elibrary.html
(mara obpamenus: 11.07.2021).

Juctummnaa «@wmsudeckast xumusi» https://moodle.nirhtu.ru/course/view.php?id=1315 (mata oOpamieHwus:
11.07.2021).

[Ipu peanuzanmu 0O6pa3oBaTEIHLHOrO MPOIECCA MCIIONB3YIOTCS CIEMYIOIINe CPECTBa obecreye-
HHUsI OCBOCHUS JUCLUUIUIAHBIL:
- KOMITBIOTEPHBIE TIPE3eHTAIlNA WHTEPAKTUBHBIX JIEKIUH (00Iee yucio ciaaiios - 143);
- OaHK TECTOBBIX 3aJIaHUM TSI UTOTOBOTO KOHTPOJISI OCBOSHUS JUCITUIUIHHBI (00I[ee YHUCII0 BOIPOCOB -
50).
- METOJIMYECKUE YKa3aHUs JJIs BHIMOJIHEHUS JIA0OPATOPHEIX PadoT,

13. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYHEHUE JUCHUITJINHBI

B cooTBeTcTBHU ¢ y4eOHBIM IUTAHOM 3aHATHS MO AUCHUIUIMHE «DPU3ndecKas XUMHUD» IPOBOIIATCSA B (hopme
ayJMTOPHBIX, TJAOOPATOPHBIX 3aHATHH U CAMOCTOSITEJILHOM paboThl 00yJaronierocs.


http://www.openet.ru/
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

Y4eOHbIe ayAUTOPHUH I IPOBEACHUS 3aHATHHA JEKIIMOHHOTO THIIA, 3aHATHIH CEMIHAPCKOTO THIIA, TPYIIIO-
BBIX W WHAWBUAYAIGHBIX KOHCYIbTALINH, TEKYIIET0 KOHTPOJIS ¥ IPOMEXYTOYHOH aTTECTAINH, a TaK)Ke TOMEIICHHUS
JUT CaMOCTOSITETIFHOI pabOTHl 00YJarONIUXCsl, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOM ¢ BO3MOYKHOCTBIO ITOJIKITIO-
yeHns K ceTH «VHTepHeT» U o0ecliedeHHBIe TOCTYIIOM B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa30BaTENFHYIO Cpeay

WHcTHTyTa, MOMENeHNS A1l XpaHEeHHUs ¥ IPOQHUIAKTHYECKOTO 00CTy>KUBaHHSI yaeOHOTO 000pyIOBaHUS

HaumMeHoBaHUE CrieIMaIbHBIX TTOMEILIE-
HHUH ¥ IOMEIIEHUH ISl CAMOCTOSTENb-
HOU paboThI

OCHAaIIEHHOCTH CIIELHAJIBHBIX ITOMEIIEHUI 1 ITOMEIIEHUI JIJIst
€aMOCTOATEIbHON paboThI

Ipucnoco61eHHOCT TOMe-
LICHHUHN IS NCIIOJIB30BaHMUS
MHBAJIHIAMH H JIMLAMH C
OrpaHUYCHHBIMH BO3MOKHO-
CTSIMHU 370POBbsI

JlaGoparopust anexTpoxumun 479
(ctpoenue 13)

HU3KOYACTOTHBIX CUI'HAJIOB, Mara3uH CONPOTHBIICHUH,
ocuorpad, HOTEHIIHOMETP, KOMIIBIOTEp, AaTYUK
JUISL U3MEPEHUS TeMIIEpaTyphl

Jlexunonnas aynuropus 484 (crpoenue VYueOHble CTONBI, CTYJIbSI, IOCKA, MEIT MIPUCTIOCOOIIEHO
13) INepeHocHas Ipe3eHTAMOHHAs TEXHUKA (IOCTOSHHOE XpaHEHUE B

ayn. 470
AynuTopus Juis IPOBEJCHUS 3aHATUH VYueGHble CTONBI, CTYJIbSI, IOCKA, MEIT MIPUCTIOCOOIIEHO
ceMuHapckoro tamna. 484 (ctpoenue 13) INepeHocHas Ipe3eHTAaMOHHAs TEXHUKA (IOCTOSHHOE XpaHEHUE B

ayn. 470
Aynmutopus sl TPYHIIOBBIX M HHAUBU- YueOHBIe CTONBL, CTYIbS, OCKA, Mel HPHCTIOCOOTICHO
JlyalbHBIX KOHCYIbTanui oOydaromuxcs | IlepeHocHas mpe3eHTalMOHHAs TEXHUKA (IOCTOSHHOE XpaHEHUE B
484 (ctpoenue 13) ayz. 470
Aynmutopus It TEKYIETo KOHTPOIIS U YueOHBIe CTONBL, CTYIbS, JOCKA, Mel MPUCIOCOOIEHO
IIPOMEXKYTOUHOH aTrTecTanuu 484 INepeHocHas Ipe3eHTAaMOHHAs TEXHUKA (IOCTOSHHOE XpaHEHUE B
(ctpoenue 13) ayz. 470
Aynuropus 1t camocTtostenbHoi pabo- | ITK Pentium 1000MI'1 ¢ onepatuBHO# mamsTbio 512 Mo6aiiT u IIPUCIIOCOOIEHO
ThI CTYIeHTOB 484 (ctpoeHue 13) MaMATBIO Ha KECTKOM aucke 8 ['0aiT (1 mrT.) ¢ BO3SMOXKHOCTbIO

[IPOCMOTpA BUIEOMATEPUAIIOB U MPE3EHTALIUIH.

Hocryn B UaTepHeT, kK OBC, 211eKTpOHHBIM 00pa30BaTeIbHBIM H

HH()OPMALIOHHBIM pecypcaM, 6a3e JaHHbIX dJIEKTPOHHOIO KaTa-

nora HU PXTY, cucreme yrpapieHus y4eOHbIME KypcaMu

Moodle, yueOGHO-METOIMUECKUM MaTepHaliaM.

IepeHocHas Ipe3eHTAMOHHAs TEXHUKA (IOCTOSHHOE XpaHEHUE B

ayn. 470

IIpunTep nasepHslit

CkaHnep

YcraHOoBKa A1 ONIpe/ieNieHUs! JaBJIeHHUs] HACBIIEHHOT0 Tapa IIPUCIOCOOIEHO

JKUAKOCTH; BECHI aHAJIMTHIECKHUE, BECHl TCXHUUECKHE.
JlaGopaTopus pu3HKo-XuMHHecKoro 473 D6yarocKoI, Kprocko, pedhpakromerp, Tepmomerp bekmana,
(ctpoenne 13)anamsa Hacoc KamoBckoro, 6apomMerp, KOMIIBIOTEP/HOYTOYK, AaTYUK

JULSL U3MEPEHHS TeMIIepaTypbl, POTOKOIOPUMETD,

CIEKTPOPOTOMETP

YCTaHOBKH IS UCCIIEA0BAHUS KHHETHUKH PeaKLuii B MIPUCTIOCOOIIEHO
JlaGoparopus kunetuxu 471 (cTpoenue pacTBOpax M B TBEPIIOi (ase,
13) MOJIIPUMETP, KaTeTOMETP, BOJsIHAsl OaHs, TePMOCTAT.

Konnmykromerp, pH-MeTp- MIJUIHBOIBTMETP, TEHEPATOP TIPHCTIOCOOIIEHO

TMomereHne Ist XpaHEHHs U POQHUIIaK-
TUYECKOT0 00CITY)KUBaHUS yueOHOTO
obopynosanus 475 (ctpoenue 13)

Y4eOHbIe CTOIBI, Ka]BI, CTYIbs, 10CKa
Cpenctsa (IprOOpEI, CTEHbI), HEOOXOIUMBIE JUIsl TIPOBEICHUS
POPUIAKTUYECKOT0 00CITyKUBAHNMs y4eOHOTO 000pyIOBaHHS

13.1. Komnbotepbl, HHGOPMALNOHHO-TEJIEKOMMYHUKAMOHHbIE C€TH, alllIapATHO-

NpOrpaMMHbIe M ayAMOBU3yaJIbHbIE CPEICTBA:

Hoyt6yx Acer Extensa 4230 Intel Celeron 2.2 I'T, 1,93 T'b O3V ¢ BO3MOKHOCTBIO MPOCMOTPA BHIEOMATEPHATIOB U
Npe3eHTalri, ¢ HeorpaHu4eHHbIM JocTynioM B MHTepHeT, k DBC, 37eKTpoHHBIM 00pa3oBaTeIbHBIM U UH(OpMAIIH-
OHHBIM pecypcam, 0a3e AaHHBIX 3JEKTPOHHOrO Karanora VHCTUTyTa, cUCTEMe ynpaBiieHHs y4eOHbIMH Kypcamu
Moodle, yue6HO-MeTOMNUECKUM MaTepHaIaM.

IIpoekrop Acer P 1265 (xapaktepuctuku 1 x DLP, 1024x768, 2400 ANSI M, F: 1.95 +2.14 : 1, mamma 1x 180 BT)
MuorodysnkunoHansHoe yerpoiictBo Samsung 4200.

13.2. IIporpammHoOe o0ecneyenune

OnepannonHas cucreMa XP moareepikaeHue nuieHsun The Novomoskovsk university (the branch) -
EMDEPT - DreamSpark Premium http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-c98b-
€011-969d-0030487d8897

ITporpammuoe oOecniedeHne, 00eCIeInBacT BO3MOXKHOCTh IPOCMOTPA MaTEPHAJIOB HA 3JIEKTPOHHBIX HOCH-
TeNAX, JOCTyH K mporpammaM MS Office, mporpamme KOMIBIOTEPHOTO TeCTHpOoBaHuUs. SunRav.

14. TPEBOBAHUSA K OLIEHKE KAYECTBA OCBOEHUA JUCIUIIJIMHBI

®opMBI H MeTO-

HOBHbIE NOKA3aTEIN HKH
OcHo e TMO0Ka3aTeJH o11e J1b KOHTPOUIS H

HanmeHoBanue



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
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

pa3jesion

OLCHKH

Pa3zpnex 1. Ipen-
MeT H 331241
JAMCIHILTHHBI

3naem:
®  OCHOBHBIC 3aKOHOMEPHOCTH HPOTEKAHHSI XUMHYECKUX IIPOLIECCOB U XapaKTCPUCTHKHI PABHOBECHOIO
COCTOSIHMS, METO/IbI ONIMCAHHSI XUMHYECKUX PABHOBECHH B PaCTBOPaX
® OCHOBHBIC 3Talbl KAYECTBEHHOTO W KOJIMYECTBCHHOIO XHMHYECKOTO aHAIN3a; TEOPETHIECKUE OC-
HOBBI U IPUHLUIIBI XUMHYECKHUX U (PH3MKO-XMMHYECKHX METOJIOB aHAJIM3a — JIEKTPOXMMUUYECKHUX,
CIEKTPaJbHBIX; METOBI PAa3/ICICHUs] U KOHIICHTPUPOBAHUS BEILIECTB
® OCHOBHBIC 3aKOHBI (PM3UKH M XUMHH, NPUMEHATH OOIIME TEOPETHYECKHE 3HAHHUS K KOHKPETHBIM
poreccam
® OCHOBHBIC HNPHHIMIIBI U 3aKOHbl XMMHYECKON TEPMOAMHAMUKH; (ha30Bble PaBHOBECHS B OIHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMax; CBOWCTBA PACTBOPOB; O XMMUYECKOW KMHETHKE M KaTaamse; 00
9NEKTPOXUMHIYECKUX IIPOLIECCaX; OCHOBHBIC 3aKOHBI (DM3MYECKONW XMMHHM B MX MaTeMaTHYECKOM,
rpaduyecKoii ¥ cIoBeCHON HOPMYIHPOBKaX.
Ymeem:
® OIpEEIATh TEPMOJUHAMUYECKYIO BO3BMOXKHOCTb IIPOTEKAHMU TIPOLECCa;
® [IPOBOJIUTH CTEXHMOMETPUUYECKUE U (PH3UKO-XMMHMYECKHE PACHEThl; MCIONIb30BaTh (QyHAAMECHTaIbHbIC
HOHSATHS, 3aKOHBI 1 MOZICJIN COBPEMEHHON XMMHH B NIPAKTUYECKON JESATEIbHOCTH.
® [POBOJIUTH BKCIIEPUMEHTBI [0 U3YyUCHHIO (PM3HKO- XMMHUYECKUX CBOWCTB MHJMBHIYaIbHBIX BEIIECTB,
MHOTOKOMIIOHEHTHBIX CHCTEM M MapaMeTpoB (PU3MKO-XMMUYECKUX IMPOLIECCOB; MPOBOIUTH PaCUeThl:
TEPMOIMHAMUYECKHX XapPAaKTEPUCTHK BEIIECTB; KOHCTAHT PABHOBECHS M PAaBHOBECHOIO COCTaBa XH-
MMYECKHX PEaKIMii; XapaKTepUCTHK (ha30BbIX PABHOBECHI! (BKIIIOYAs MOCTPOCHUE U aHAIN3 (ha30BBIX
JMarpamm).
Braoeem:
®  HaBHIKAMH MPOBEACHHS XMMHYECKOIO aHAJIM3a; MCIIOJI30BAHHEM CIIPABOYHON XMMHYECKOMN JIUTE-
PpaTyphl; METOJaMH MIPOBE/ICHHS XUMIYECKHX PEAKIHIA U IIPOLIECCOB.
®  HaBBIKAMH BBIYHCIICHHUS TEIUIOBBIX 3(Q()EKTOB XUMHYECKUX PEaKLHil PU 3aJaHHOM TeMIlepaTrype B
YCIIOBHSIX IIOCTOSIHCTBA JIABJICHHSI MJIM 00bEMa; KOHCTAHT PAaBHOBECHS XMMHYECKHX PEaKUUH IpU
3a/IaHHBIX YCIIOBUSX; JABJICHUS HACBIIICHHOTO I1apa HaJ WHAMBUJYAIbHBIM BEIECTBOM, COCTaBa
COCYIIECTBYIOIIHX (pa3 B JBYXKOMIIOHCHTHBIX CHCTEMaxX
® HaBHIKAMM [PUMCHCHHMS OCHOBHBIX OKCIHEPHMEHTAIbHBIX METOAOB HCCICNOBAaHUS (DH3UKO-
XUMHYECKUX CBOMCTB BEIIECTB, A TAKKE TEOPETHYECKUX 3aKOHOB (PU3MYECKOH XUMHUH K PEIICHHIO
[PAKTHYECKHUX BOIPOCOB XUMHYECKOH TEXHOJIOTHH.
®  JKCIICPUMEHTAJIbHBIMU METOaMHU IPOBEICHHUSI (PU3MKO-XUMHUUYECKUX H3MEPEHHUI

OuweHKa 3a KOH-
TPOJIBHYIO paboTy
Nel (cemectp 4)
3ammura nadopa-
TOPHBIX paboT
Htorosoe TecTu-
poBaHue

Paznen 2. Xu-
MHYecKasl Tep-
MOAMHAMHKA

3uaem:

® OCHOBHBIC 3Tallbl KAYECTBEHHOTO U KOJIMYECTBCHHOIO XHMHMYECKOTO aHAIH3a; TEOPETHYECKUE OC-
HOBBI ¥ TIPUHIUITB XUMHYECKUX B (QH3UKO-XHMHIECKHX METOJIOB aHAJIN3a — 3JIEKTPOXHUMHIECKHX,
CIEKTPAIBHBIX; METObI Pa3/ieNIeHHs] 1 KOHIICHTPUPOBAHYS BEIIECTB

® OCHOBHBIC 3aKOHBI (DU3MKM M XUMHUH, IPHMEHITH OOLIME TEOPETHYECKHE 3HAHUS K KOHKPETHBIM
porneccam

® OCHOBHBIC IIPHUHIMIIBI U 3aKOHBI XHMHYECKOH TEpMOAMHAMUKH; (ha30Bble PAaBHOBECHS B OIHO- U
MHOTOKOMITOHEHTHBIX CHCTEMax; CBOHCTBA PAacTBOPOB; O XMMHYECKOH KHHETHKE M KaTanmse; 00
JNMEKTPOXUMHUYECKUX IIPOLECCax; OCHOBHBIC 3aKOHbI (DH3MYECKOW XUMHH B MX MaTeMaTHYECKOH,
rpaudecKoii ¥ coBecHO! GOpPMyIHPOBKax.

Ymeem:

® TPOBOAUTH CTEXHOMETPHYECKHE M (PH3UKO-XUMUUECKUE PACcUeThl; HCIONIB30BaTh (DYHIaMEHTaIbHBIC
TIOHSITHS, 3aKOHBI ¥ MOJIETN COBPEMEHHOM XIMHH B IIPAKTHIECKON JIeITeNbHOCTH.

® OIpeNesiTh COCTaBBl COCYIIECTBYIOIINX (a3 B OMHAPHBIX I'€TEPOT€HHBIX CHCTEMaX; COCTaBISATH
KHHETHYECKHE ypaBHEHUs B I depeHnnanbHOil 1 MHTErpaibHOH (opMax s KHHETHYECKH Ipo-
CTBIX PEAKIU U IPOTHO3UPOBATH BIHSHUE TEMIIEPATYPhI Ha CKOPOCTh MPOIIecca

® [POBOAUTH JKCIEPUMEHTHI MO H3YYCHUIO (DU3MKO- XMMHUYECKMX CBOKMCTB HHAMBHIyaJIbHBIX Be-
I[ECTB, MHOTOKOMITOHCHTHBIX CHCTEM M MapaMeTpoB (PU3HKO-XMMUUYECKHX IIPOLECCOB; MPOBOJUTH
pacyueTsl: TepMOIMHAMHYIECKAX XapaKTEPHUCTHK BEIIECTB; KOHCTAHT PABHOBECHS U PAaBHOBECHOTO
COCTaBa XMMHYECKHX PEAKINii; XapaKTepUCTHK (pa30BBIX PaBHOBECHH (BKJIHOYast HOCTPOCHHUE U aHA-
113 (ha30BBIX JHATPAMM).

®  OmpeenaTh HAPABICHHOCTD TIPOLECCa B 3aIaHHBIX HAYaJIbHBIX YCIOBHSX; yCTAHABIHBATh IPAHHIbI
obusacteil ycToHYMBOCTH (ha3 B OJJHOKOMIIOHEHTHBIX U OMHAPHBIX CHCTEMAax

Braoeem:

e  HaBHIKAMH IIPOBEJCHHS XHMHUYECKOTO aHAJIM3a; HCIIONB30BAHUEM CIIPABOYHONH XMMHYECKOW JIHTeE-
paTtypsl; METOAaMH MPOBEEHHS XMMHIECKAX PEaKINi ¥ IPOLECCOB.

®  HaBBIKAMH BBIYHCIICHUS TEIUIOBHIX 3(()EKTOB XMMHUYESCKHX PEaKIMil IPH 3aIlaHHOI TeMIepaType B
YCIIOBHSAX IOCTOSIHCTBA JABJICHUS WM 00beMa; KOHCTAHT PaBHOBECHS] XMMHYECKHX PEaKLHi IpH
3a/IaHHBIX YCIIOBUSIX; [ABJICHHS HACBIIIEHHOIO Mapa Ha/l WHAMBUIYaIbHBIM BELIECTBOM, COCTaBa
COCYIIECTBYIOIHX (a3 B IBYXKOMIIOHEHTHBIX CHCTEMax

e HaBHIKAMHM [PHUMCHCHHS OCHOBHBIX OKCIEPHMEHTAIBHBIX METOAOB HCCIENOBaHUS (U3UKO-
XHMHYECKUX CBOICTB BEIIECTB, a TAKKE TEOPETHYECKHX 3aKOHOB (PM3MYECKOH XHMMHHU K PELICHHIO
MPaKTUYECKHX BOIPOCOB XMMHIECKOH TEXHOJIOTHH.

®  DHKCIEPHUMEHTAJbHBIMH METOJIAMH NPOBEACHNUS (PH3UKO-XHMHICCKHX H3MEPEHUH

OreHKa 3a KOH-
TPOJIBHYIO PaboTy
Ne2 (cemectp 4)
3amura tabopa-
TOPHBIX paboT
Htorosoe TecTu-
poBaHue

Pa3nen 3. ®a3o-
Bble PAaBHOBECHS

3naem:

® OCHOBHBIC JTAalbl KAYECTBEHHOTO W KOJMYECTBEHHOTO XHMHYECKOTO aHAIN3a; TEOPETHUECKHE OC-
HOBBI ¥ TIPUHIUITB] XUMHYECKUX M (QH3UKO-XHMHIECKHX METO/IOB aHAIN3a — 3JIEKTPOXHUMHIECKHX,
CIEKTPAIBHBIX; METObI Pa3/IeNICHHs] H KOHIICHTPUPOBAHUS BEIIECTB

® OCHOBHBIC 3aKOHBI (PU3MKH M XHUMHH, HPHMEHATH OOIINE TEOPETHYECKHE 3HAHHS K KOHKPETHBIM
mporeccam

® OCHOBHBIC TPHUHIMIIBI U 3aKOHBI XHMHYECKOH TEPMOAMHAMUKH; (ha30Bble PAaBHOBECHS B OIHO- U
MHOTOKOMITOHEHTHBIX CHCTEMax; CBOWCTBA PACTBOPOB; O XHMHYECKOH KHHETHKE M KaTaiuse; 00
JIIEKTPOXUMUYECKUX MPOIECCAX; OCHOBHBIC 3aKOHBI (DM3MYECKONH XHMHH B MX MaTEMaTHYECKOH,

O1eHKa 3a KOH-
TPOJBHYIO paboTy
Ne2 (cemectp 4)
3amuTa adopa-
TOPHBIX padoT
Hrorosoe TecTu-
poBaHue




rpaduyecKoii ¥ cIoBeCHON HOPMYIHPOBKaX.
®  OmpeNeNsaTh COCTaBbI COCYIIECTBYIOMNX (a3 B OMHAPHBIX T'€TEPOTECHHBIX CHCTEMAX; COCTaBISTH
KHHETHYECKUE ypaBHEHHS B AU(depeHIHaNbHON U HHTErpaabHON GopMax Uil KHHETHYESCKH MpPO-
CTBIX PEaKLHil U IPOrHO3HUPOBATH BIHSHUE TEMIIEPATYPBI HA CKOPOCTH Mpoliecca
Vmeem:
® [IPOBOJMTH CTEXHOMETPHUUECKHE U (PU3UKO-XUMUYECKHE PACUEThI; HCIIONIB30BaTh (DyHIaMEHTAIbHBIC
TIOHSATHS, 3aKOHBI I MOJIEIT COBPEMEHHOI XUMHHU B MPAKTHYECKON JIEITEIBHOCTH.
® [IPOBOJMTH SKCIIEPUMEHTHI 0 H3YUCHUIO (PU3NKO- XMMUUECKHUX CBOMCTB MHANBHYaJIbHBIX BEIIECTB,
MHOTOKOMITOHEHTHBIX CHCTEM M MapaMeTPOB (PH3UKO-XMUMHUYECKUX MPOLECCOB; MPOBOIUTH PACUETHI:
TEePMOJIMHAMHYECKUX XapAaKTEPHCTHUK BELIECTB; KOHCTAHT PABHOBECHSI U PABHOBECHOIO COCTaBa XH-
MHUYECKUX PEaKILuil; XapaKTepUCTHK (a30BbIX paBHOBECHH (BKJIFOYAs IOCTPOCHHUE U aHAIN3 (a30BbIX
JarpaMM).
®  OMpeesATh HAMPABIEHHOCTH MPOIECCa B 3a[aHHBIX HAYAIBHBIX YCIOBUSX; YCTAHABINBATH TPAHUITBI
obuacteil ycToiYnBOCTH (ha3 B OJJHOKOMIIOHEHTHBIX U OWHAPHBIX CHCTEMax
Buraoeem:
e  HaBBIKAMH MPOBEICHHS XUMHUYECKOIO aHAIM3a; UCIIONB30BAHHEM CIIPABOYHON XMMHYECKOW JIHTeE-
paTypbl; METOAAMU MPOBEICHHS XUMHIECKUX PEaKIUil ¥ IPOLIECCOB.
®  HaBBIKAMH BBIUHCIICHUS TEIUIOBBIX 3(D(PEKTOB XMMHUYESCKUX PEaKLHil IPH 3a1aHHOI TeMIlepaType B
YCIIOBUSX MOCTOSIHCTBA AABJICHHS WM 00beMa; KOHCTAHT PAaBHOBECHS XUMHUYECKUX PEaKLUil mpu
3a/IaHHBIX YCIIOBHSIX; JABICHHs HACBHIIEHHOTO Mapa HaJl WHIWBHIYaJIbHBIM BEIIECTBOM, COCTAaBa
COCYILIECTBYIONIHX (a3 B ABYXKOMIIOHEHTHBIX CHCTEMAX
® HaBbIKAMHM IIPHMEHEHHS OCHOBHBIX JKCIIEPUMEHTAIBHBIX METOJOB HCCIENOBaHHUS (HH3HKO-
XUMHAYECKUX CBOICTB BEIIECTB, & TAKKE TEOPETHYECKHX 3aKOHOB (PM3MYECKON XHMHHU K PELICHUIO
MPAKTHYECKHX BOMPOCOB XUMHYIECKOW TEXHOJIOTHH.
®  DKCIECPUMEHTAJIbHBIMH METOJAMHU POBEACHHUS DH3UKO-XUMHICCKUX H3MEPEHUT

Paznen 4. Xu-
MHYecKoe paB-
HOBecHe

3uaem:
® OCHOBHBIC 3aKOHOMEPHOCTH NPOTEKAHHS XUMHYECKUX MPOLIECCOB U XapAKTEPUCTHKUA PABHOBECHOTO
COCTOSTHHSI, METO/IbI OITHCAHMS XUMHIECKHX PABHOBECHI B PACTBOPAX
® OCHOBHBIC 3Tallbl KAYECTBEHHOT'O U KOJMYECTBEHHOTO XUMHUYECKOTO aHAJIM3a; TEOPETHIECKUE OCHO-
BBl U HPHHLHUIBl XHUMHYECKUX U (UIHKO-XHMHUYECKHX METOOB aHAIN3a — JJIEKTPOXHUMHYECKHX,
CIEKTPAJIBHBIX; METObI PA3/ICICHHS H KOHIICHTPUPOBAHHS BEIIECTB
® OCHOBHbIC 3aKOHBI (HM3UKH W XHMHH, MPUMEHATH OOIIHE TEOPETHYECKUE 3HAHUS K KOHKPETHBIM
rporeccam
® OCHOBHbIC TPUHLHIBI M 3aKOHBI XUMHYECKOH TEPMOJMHAMHKH; (pa3oBble PABHOBECHs] B OIHO- W
MHOTOKOMITOHEHTHBIX CHCTEMaX; CBOICTBa PacTBOPOB, O XMMHYECKOW KHHETHKE W KaTaiuse, 00
JJIEKTPOXUMHYECKUX TPOLIECCaX; OCHOBHBIC 3aKOHBI (PU3MYECKOM XMMHH B MX MaTeMaTHYECKOH,
rpadHyecKoii i CIOBeCHON HOPMYIHPOBKaX.
Vmeem:
® [POBOIHUTH CTEXHOMETPHIECKHE M (PU3MKO-XUMHUUYECKHE PACUEThI; HCIOIb30BaTh (HYHIaAMEHTAIbHBIC
MIOHSATHS, 3aKOHBI I MOJIEII COBPEMEHHOI XMUMHHU B MPAKTHYECKON JIEITEIBHOCTH.
® [IPOBOIHUTH YKCIICPUMEHTHI 110 U3YYCHHUIO (DH3UKO- XUMUYECKUX CBOMCTB MHIMBUIYaJIbHBIX BEIIECTB,
MHOTOKOMITOHEHTHBIX CHCTEM U IapaMeTpoB (HU3HKO-XHMHUYECKHX MPOLECCOB; IPOBOIUTE PAacUeThI:
TEPMOJMHAMHYECKUAX XaPAKTEPUCTHK BEIIECTB; KOHCTAHT PABHOBECHS W PABHOBECHOTO COCTaBA XH-
MHYECKHX PEaKIHil; XapaKTepUCTUK (Pa30BBIX PABHOBECHH (BKIIOYAs IIOCTPOCHHE U aHATN3 (a3OBBIX
JarpamMM).
Braoeem:
e  HaBHIKAMH IIPOBEJCHHS XHMHUYECKOTO aHAJIM3a; UCIIONB30BAHMEM CIIPABOYHONW XMMHYECKOW JIHTeE-
paTypsl; METOAAMHU MPOBENCHHS XUMUIECKUX PEaKIUil i IPOIIECCOB.
®  HaBHIKAMH BBIYHCIICHUS TEIUIOBEIX 3(()EKTOB XMMHUYESCKHX PEaKIMil IPH 3aIlaHHOI TeMIepaType B
YCIIOBHUSIX TOCTOSIHCTBA JABIICHUS WIH 00beMa; KOHCTAHT PABHOBECHSI XHMUUYECKUX PEaKIHil Mpu
3a/IaHHBIX YCIOBUSIX; JABICHHS HACBHIIICHHOTO Mapa HaJ WHIMBHIYaJbHbIM BEIIECTBOM, COCTaBa
COCYIIECTBYIONHX (a3 B IBYXKOMIIOHEHTHBIX CHCTEMax
e HaBHIKAMH IIPHMEHEHHS OCHOBHBIX OKCIHEPUMEHTAJIbHBIX METOIOB HCCIENOBaHUS (PU3HKO-
XHMHYECKHX CBOICTB BEIIECTB, a TAKOKE TEOPETHUECKHX 3aKOHOB (PM3MUIECKOH XMMHHU K PELICHHIO
MPAKTHYECKHX BOMPOCOB XUMHIECKOW TEXHOJIOTHH.
®  DHKCHEPHMEHTAJIbHBIMU METOaMH NPOBEACHNUS (PH3UKO-XHUMHIECKHX H3MEPEHUH

3amura adopa-
TOPHBIX paboT
Hrorosoe TecTu-
poBaHHe

Pa3nen 5. MouJe-
KYJISIpHAsi CIieK-
TpocKonusi

3naem:
® OCHOBHBIC JTalbl KAYECTBEHHOTO W KOJHYECTBEHHOTO XHMHUYECKOTO aHAIN3a; TEOPETHUECKHE OC-
HOBBI U TIPUHIAITBI XAMHUYECKUX B (DH3UKO-XHMHIECKAX METOIOB AHAIN3a — 3JIEKTPOXHUMHIECKHX,
CIEKTPATBHBIX; METOBI Pa3/IeNieHHs] 1 KOHIIEHTPUPOBAHUS BEIIECTB
® OCHOBHBIC 3aKOHBI (DU3MKH M XHUMHH, HPHMEHATH OOIINE TEOPETHYECKHE 3HAHHS K KOHKPETHBIM
mporeccam
® OCHOBHBIC TIPHUHIMITBI U 3aKOHBI XHMHYECKOH TEPMOAMHAMUKH; (ha30Bble PAaBHOBECHS B OIHO- U
MHOTOKOMITOHEHTHBIX CHCTEMax; CBOWCTBA PAacTBOPOB; O XMMHYECKOH KMHETHKE M KaTaiuse; o0
JNEKTPOXUMUYECKUX MPOIECCAX; OCHOBHBIE 3aKOHBI (DM3UYECKONH XUMHH B MX MaTEMaTHYECKOH,
rpadu4ecKoi U CIOBECHON (opMyIHpPOBKaX.
Vmeem:
® IIPOBOJHUTH CTEXHMOMETPHYECKHE U (PH3MKO-XMMHYECKHE PacyeThl; MCIOIb30BaTh (yHIaMEHTAIbHbIC
TIOHSATHSI, 3aKOHBI H MOJICITN COBPEMEHHOM XHMHH B IIPAaKTHIECKOMN JEATETbHOCTH.
® IIPOBOJUTH YKCIIEPUMEHTHI 110 H3yYCHHIO (PU3HKO- XUMUUECKIX CBOMCTB MHIIMBUYaJbHBIX BEIIECTB,
MHOTOKOMITOHEHTHBIX CHCTEM H NapaMeTpoB (QU3MKO-XHMHYECKHX IPOLECCOB; IPOBOIHTH PACUETHI:
TEPMOMHAMHIECKHX XAPAKTEPUCTUK BEIIECTB; KOHCTAHT PABHOBECHS W PABHOBECHOTO COCTABA XU-
MHYECKHX PEaKIMii; XapaKTepUCTHK (ha30BbIX PABHOBECHIT (BKIIFOYAs IIOCTPOCHHE U aHAIN3 (Da30BBIX
JIHarpamMM).
Braoeem:
®  HABBIKAMH MPOBEICHHUS XHMHUYCCKOTO AHAIM3a; UCIIONB30BAHMEM CIIPABOYHON XMMHYECKOW JIHTE-
paTypbl; METOAAMHU MPOBEICHHS XMMHICCKHUX PEAKIHil i IPOIIECCOB.

3amuTa adopa-
TOPHBIX padoT
Hrorosoe TecTu-
poBaHue




HaBBIKAMHU BBIYHCIICHUS TEIUIOBHIX d()(EKTOB XMMHUYECKHX PEaKIMil IPH 3aJaHHOIl TeMIepaType B
YCIOBHSX IIOCTOSIHCTBA JABJICHUSI MM 00beMa; KOHCTAHT PaBHOBECHS XMMHYECKHX PEaKIHi Ipu
3a/laHHBIX YCJIOBUSX; JABJIECHHs HACBILIEHHOIO Mapa HaJ MHIMBUIYaJbHbIM BEILECTBOM, COCTaBa
COCYIECTBYIOIIHUX (a3 B JBYXKOMIIOHEHTHBIX CHCTEMAX

HaBBIKAMU IIPUMEHEHUS OCHOBHBIX 3KCIIEPUMEHTAIIbHBIX METOJO0B MCCICAOBaHHSA (PU3HKO-
XHMHYECKUX CBOICTB BEIIECTB, a TAKOKE TEOPETHUECKHX 3aKOHOB (PM3MUECKOH XMMHHU K PELICHHIO
MIPAKTUYECKUX BOIPOCOB XMMUUYECKOH TEXHOIOTHHU.

9KCIIEPHMEHTaIbHBIMU METOIaMH POBEACHUS PH3UKO-XUMHIECKHX H3MEPEHUH

Pasnen 6. Diek-
TPOXUMHSA

3naem:

OCHOBHBIE JTaIlbl KaUE€CTBEHHOTO U KOJIMYECTBEHHOIO XMMHUUYECKOrO aHAIU3a; TEOPETUUECKUE OC-
HOBBI U TIPHUHIUIIB XUMHYECKUX H (QH3UKO-XHMHIECKHX METO/IOB aHAIN3a — 3JIEKTPOXHUMHIECKHX,
CHEKTPAJIbHBIX; METO/BI Pa3/ieNeHNs U KOHLIEHTPIPOBAHNUS BEILECTB

OCHOBHBIC 3aKOHBI (DM3HKH M XUMHHM, IPHMEHATH OOIINE TEOPETHYECKHE 3HAHUS K KOHKPETHBIM
nporeccam

OCHOBHBIC TIPUHIUIIBI U 3aKOHBI XUMHYECKOH TepMOAMHAMUKH; (ha30Bble PAaBHOBECHS B OFHO- U
MHOTOKOMITOHEHTHBIX CHCTEMax; CBOHCTBA PACTBOPOB; O XHMHYECKOH KHHETHUKE M KaTanuse; 00
3JIEKTPOXUMHUYECKUX IIPOLIECCaX; OCHOBHbIC 3aKOHbI (DH3MYECKOH XHMHH B MX MaTeMaTHYECKOM,
rpauIecKoii ¥ cIoBecHO! GOpPMyIHPOBKaX.

Vmeem:

IPOBOAUTH CTEXHOMETPHIECKHE U (PH3UKO-XUMUUECKUE PACUEThL; HCIONIB30BaTh (hyHIaMeHTaIbHbIC
THOHSTHS1, 3aKOHBI M MOJICJTH COBPEMEHHON XUMHU B IPAKTUYECKOMN JESTEIbHOCTH.

OIIpeNeATh COCTaBBl COCYIIECTBYIOIUX (a3 B OMHAPHBIX I'€TEPOreHHBIX CHCTEMAX; COCTaBILITh
KHHETHYECKHE YpaBHEeHUs B qubdepeHIHanIbHON U HHTErPATbHOH (hopMax IUisi KHHETHYECKH HpO-
CTBIX PEAKLU U IPOrHO3UPOBATH BIMSHUE TEMIIEPATYpPhI Ha CKOPOCTb MpOLIEcca

HPOBOJUTH SKCIIEPUMEHTBI 110 M3YYCHHIO (PM3MKO- XHMHYECKHX CBOICTB HMHIMBHIYalbHBIX Be-
I[ECTB, MHOTOKOMITOHEHTHBIX CHCTEM M IapaMeTpoB (PU3HKO-XMMUYECKHX IIPOLECCOB; MPOBOJUTH
pacueTsl: TepMOAMHAMHYECKHX XapaKTEPHUCTUK BEIIECTB; KOHCTAHT PABHOBECHS U PAaBHOBECHOTO
COCTaBa XMMHYECKHX PEAKINH; XapaKTepUCTUK (pa30BbIX PaBHOBECHH (BKIIOYas IIOCTPOCHHUE U aHA-
113 (ha30BBIX JHATPAMM).

Bnaoeem:

HaBbIKaMH MPOBEACHUSA XHUMHYECKOI'O aHaliM3a, HUCIIOJIb30BAHUEM cnpaBquoﬁ XUMUYECKOU JITE-
paTypsbl; METOAAMU IIPOBEACHUSA XUMHYCCKUX peaKum‘/i 1 IIPOLIECCOB.

HaBbIKaAMH BBIYHCJICHUSA TCIIIOBBIX 3(1)(1)BKTOB XUMHUYCCKHUX peaKLII/Iﬁ npu SaHaHHOﬁ TEMIIEpATypE B
YCJIOBUAX IOCTOAHCTBA HABJICHUS WA 061,eMa; KOHCTAaHT PaBHOBECUSA XUMHYECCKUX peaKLIPIP’I npu
3aJaHHBIX YCJIOBHAX; NABJICHUSA HACBIIICHHOIO IIapa HaJA WHAWBUAYAJIbHBIM BEIICCTBOM, COCTaBa
COCYIIECTBYIOIINX d)as B IBYXKOMITIOHEHTHBIX CUCTEMaX

HaBbIKAMU MPUMCEHCHHSA OCHOBHBIX JOKCIECPUMCHTAJIBHBIX METOHNOB MCCICA0BAHUA (1)1/[31/11(0'
XUMHUYECKUX CBOHCTB BCEIIECTB, a TAKXKE TCOPETUUCCKUX 3aKOHOB CbM3I/I‘ICCKOﬁ XUMHUH K PEUNICHUIO
MIPaKTUICCKUX BOIIPOCOB XUMHWYICCKOU TEXHOJIOTHH.

OKCIIEPUMEHTAJIBHBIMU METOJaMHU IIPOBEACHUS (1)I/I3I/IKO-XI/[MI/[‘I€CKI/IX I/I3Mep€HPIﬁ

OrieHKa 3a KOH-
TPOJILHYIO PaboTy
Nel (cemectp 5)
3amura nabopa-
TOPHBIX paboT
Hrorosoe tectu-
poBanue

Pazpnen 7. Xu-
MHUYeCKasi KHHe-
THKA

3naem:

OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHX MPOIIECCOB H XapaKTEPUCTUKH PABHOBECHOTO
COCTOSIHHS, METO/IbI OIMCAHHSI XUMHYECKIX PABHOBECHI B pacTBOpax

OCHOBHBIC 3Talbl KAYeCTBEHHOTO M KOJMYECTBEHHOTO XMMHYECKOTO aHajIn3a; TEOPETUYECKUE OC-
HOBBI U TIPUHIHUIIBI XHMHYECKHX U (U3UKO-XMMHYECKHX METOJIOB aHAIM3a — 3JIEKTPOXMMUYECKHUX,
CIIEKTPaJIbHBIX; METOJIBI Pa3/IelCHUs] 1 KOHIICHTPUPOBAHHS BEIIECTB

OCHOBHBIC 3aKOHBI (DM3HKH M XMMHUH, IIPUMEHSTH OOIIHE TEOPETHYECKUE 3HAHMS K KOHKPETHBIM
poreccam

OCHOBHBIC NPHHIMIIBI M 3aKOHBI XMMHUYECKOH TEPMOANHAMHUKH; (a30BbIC PAaBHOBECHSI B OJHO- H
MHOTOKOMIIOHEHTHBIX CHCTEMax; CBOWCTBA PacTBOPOB; O XMMUYECKOH KMHETHKE M KaTaamse; 00
JNMEKTPOXUMHUYECKUX IIPOLECCax; OCHOBHBIC 3aKOHBI (DH3MYECKOH XHMHH B MX MaTeMaTHYECKOH,
rpaguuecKoil U CIOBECHOH (HOPMYITHPOBKaX.

Vmeem:

NPOBOJIUTH CTEXUOMETPHUECKHE M (DH3UKO-XMMHUUECKHME PACUETHI; UCIIONB30BaTh (DYHAaMEHTaIbHbIE
MOHSTHSI, 3AKOHBI ¥ MOJIEJIA COBPEMEHHON XUMHH B IPAKTUYECKOM JIESITENHHOCTH.

OMpEZIENATh COCTABBI COCYIIECTBYIOIMX (Da3 B OMHAPHBIX TE€TEPOTEHHBIX CHCTEMAaX; COCTABISTH
KHHETHYECKHE YpaBHEHHUs B IH(P(EpeHINaIbHON W MHTErPAIbHON (popMax JUisi KHHETHIECKH IIPO-
CTBIX PEAKIHii M IPOTHO3HUPOBATH BIIHSHIE TEMIIEPATYPBI Ha CKOPOCTH IpoIecca

[POBOJIUTE SKCIIEPHMEHTHI [0 U3YYEHUIO (PU3MKO- XUMHIECKHX CBOWCTB HH/IMBH/IyaJIbHBIX BEIIECTB,
MHOTOKOMITIOHEHTHBIX CHCTEM M MapaMeTpoOB (PH3HKO-XMMHYECKHX MPOLECCOB; IPOBOANTH PacUEThI:
TEPMOJMHAMUYECKUX XaPAKTEPUCTHK BEUIECTB; KOHCTAHT PABHOBECUS M PABHOBECHOTO COCTABA XH-
MHYECKHX PEaKIHii; XapaKTepuCTHK (a30BbIX paBHOBECHHH (BKIIFOYAs [IOCTPOCHHUE U aHaIN3 (ha30BbIX
JIarpamM).

Braoeem:

HABBIKAMH NPOBEJCHHS XUMUYECKOTO aHAIN3a; UCIONB30BAHHEM CIIPAaBOYHONH XMMHYECKOW JIHTeE-
paTypsl; METOAAMU MIPOBEICHHS XHMHIECKUX PEaKIUi 1 IPOLECCOB.

HaBBIKAMHU BBIYHCIICHUS TEIUIOBHIX d((EeKTOB XMMHUYECKHX PEeaKIMil IpH 3aaHHOIl TeMIepaType B
YCIOBHSIX IOCTOSIHCTBA JABJICHUSI HIM 00BbEMa; KOHCTAHT PAaBHOBECHS XHMMHYECKHUX PEaKIHi IpH
3aJJaHHBIX YCJIOBUSX; JIABJIEHUs HACBIIIEHHOrO Iapa Haj WHIMBUAYalbHBIM BEIECTBOM, COCTaBa
COCYIIECTBYIONHX (a3 B IBYXKOMIIOHEHTHBIX CHCTEMax

HaBbIKAMH TPHMEHEHHS OCHOBHBIX OKCIICPUMEHTAJIbHBIX METOJOB HCCIENOBaHHS (DU3HKO-
XMMHYECKUX CBOICTB BEIIECTB, a TAKKE TCOPETHUECKHX 3aKOHOB (PM3MUECKOH XHMHU K PELICHUIO
MIPAKTUYECKHX BOIPOCOB XMMHIECKOH TEXHOTIOTHH.

9KCIIEPUMEHTAIbHBIMU METOIaMHU IPOBeICHUS (PH3UKO-XHUMHIECKUX H3MEPEHUH

OrieHKa 3a KOH-
TPOJILHYIO PaboTy
Ne2 (cemectp 5)
3amuTa nadopa-
TOPHBIX paboT
Hrorosoe Tectu-
poBaHue

Pa3nen 8. Kara-

3naem:

OreHka 3a KOH-




JIN3

®  OCHOBHBIC 3aKOHOMEPHOCTH IIPOTEKAHUSI XUMUUCCKUX MPOIIECCOB H XapaKTEPUCTHKU PABHOBECHOTO
COCTOSIHHS, METO/bI OITHCAHHS XMMHIECKHX PAaBHOBECHH B pacTBOPAX

® OCHOBHBIC JTaIlbl KAUECTBEHHOTO U KOIMYECTBEHHOTO XUMUYECKOrO aHANN3a; TEOPETUUECKUE OC-
HOBBI U TIPHUHIUIIB XUMUYECKUX H (QH3UKO-XHMHYIECKHX METOJIOB aHAIN3a — 3JIEKTPOXHUMHIECKHX,
CIEKTPaJbHBIX; METOBI PAa3CICHUs] U KOHIICHTPUPOBAHUS BEIIIECTB

® OCHOBHBIC 3aKOHBI (DM3UKH M XUMHH, NPUMEHATH OOIIME TEOPETHYECKHE 3HAHUS K KOHKPETHBIM
poreccam

® OCHOBHBIC HNPHHIMIIBI U 3aKOHbl XMMHYECKON TEPMOAMHAMUKH; (ha30Bble PaBHOBECHS B OIHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMax; CBOWCTBA PacTBOPOB; O XMMUYECKOW KMHETHKE M KaTaiumse; 00
JNIEKTPOXUMUUECKUX MPOIeCCcax; OCHOBHBIE 3aKOHBI (DHM3MYECKOH XMMHH B X MAaTEMAaTHYECKOMH,
rpauIecKoi ¥ cIoBeCHO! (GOpPMyIHPOBKax.

Vmeem:

®  IPOBOJUTH CTEXHOMETPHYECKUE U (PUSMKO-XHMHYECKHE PACUEThI; UCIIOJIb30BaTh (DyHIaMEHTAIbHbBIE
THOHSTHS1, 3aKOHBI M MOJICJIH COBPEMEHHON XUMHU B IPAKTUYECKON JESTEIbHOCTH.

®  OIpeseATh COCTaBbl COCYIIECTBYIOIIMX (ha3 B OMHAPHBIX I€TEPOrCHHBIX CHCTEMaX; COCTaBJIATh
KUHETHYECKHE ypaBHEHUsS B AU (pepeHIHaIbHOM U HHTErpaabHOl (hopMax JUIsl KHHETUYECKH pOo-
CTBIX PEaKIHil ¥ IPOTHO3UPOBATh BIMSHUE TEMIIEPATYPHI Ha CKOPOCTH IIponecca

® IIPOBOAMUTH JKCIIEPHMEHTHl IO H3YYCHHIO (PU3UKO- XMMHYECKHX CBOWCTB HHIMBHIYalbHBIX Be-
II€CTB, MHOTOKOMIIOHEHTHBIX CHCTEM U IapaMeTpoB (H3HKO-XHMMHYECKHX IPOIECCOB; IPOBOIUTH
pacyeThl: TEPMOJMHAMUYECKUX XapPAaKTEPHCTHK BEIIECTB; KOHCTAHT PaBHOBECHsS M PABHOBECHOIO
COCTaBa XMMHMYECKHX PEaKIHUH; XapaKTepPHCTUK (Da30BBIX PaBHOBECHH (BKJIIOUAs IIOCTPOCHHUE U aHA-
113 (a3oBBIX JHATPAMM).

Bnaoeem:

e  HaBHIKAMH IIPOBEJCHHS XUMUUYCCKOTO aHAIIN3a; UCIIONH30BAHMEM CIIPABOYHONH XMMHYECKOW JIHTeE-
paTyphl; METOJaMHU MIPOBEICHUS XUMUYECKHX PEAKIHil U IIPOLIECCOB.

®  HaBHIKAMH BBIYHCIICHUS TEIUIOBHIX 3()(EKTOB XMMHUYECKUX PEaKIil IPH 3a1aHHOI TeMIlepaType B
YCIIOBHSIX MOCTOSHCTBA JABJICHUS MM 00BbEMa; KOHCTAHT PABHOBECHS XMMUYECKHUX PEAKIHil MpPH
3alaHHBIX YCJIOBUSIX; JABJICHHS HACBHIIEHHOIO Iapa HaJl MHIUBHUIYaJlbHBIM BEIECTBOM, COCTaBa
COCYIIECTBYIONIHX (a3 B ABYXKOMIIOHECHTHBIX CHCTEMAX

e HaBHIKAMH IIPHMEHEHHS OCHOBHBIX OKCIHEPUMEHTAJIBbHBIX METOJOB HCCIENOBaHUs —(QU3HKO-
XHMHYECKHX CBOICTB BEIIECTB, a TAKOKE TEOPETHUECKHX 3aKOHOB (PM3MUIECKOH XMMHHU K PELICHHIO
HPAKTUYECKHUX BOIPOCOB XUMHYECKOH TEXHOIOTHH.

®  SKCIICPUMEHTAJIbHBIMU METOJaMHU HPOBEICHNUS (PU3HKO-XUMHYCCKUX U3MEPEHHUI

TPOJIbHYIO paboTy
Ne2 (cemectp 5)
3amura nabopa-

TOPHBIX paboT

Hrorosoe TecTu-

poBaHue




IMpunoxenue 1
AHHOTALIASA
padoueii MporpaMMsbI AHCHUILUIHHBI
B1.0.18 ®usnveckas XuMust

1. O6mast TpygoeMKocTh (3.¢./ ak. yac): 10 / 360. dopma npoMeKyTOYHOrO KOHTPOIIS: 3a4eT, dk3aMeH. Jlucuuminna uzyqaercs Ha 4,5 Kypce B
2 u 3 cemecTpax.

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMbl

Jucunmnnaa B1.0.18 dusnveckas xumus peanusyercsi B pamkax 6a3oBoil yactu Onoka b1 Jucuuruiinasl (MOIyni) y4eOHOTo IiaHa
OOIL. /Iy 0cBOCHUS AUCIUILTHHBI HEOOXOANMBI KOMIICTCHIINY (MJIU MX YacTH), CHOPMHUPOBAHHBIE B PAMKAX H3YUECHHS CIEMYIOIIHX IHUCIIUILINH:
Marematuka, ®u3nka, Obmas 1 Heopranudeckass Xumusi, OpraHudeckast XuMus, AHATUTHYECKast XUMHUS. JIUCIUIUINHA SBISIETCS OCHOBOM IS
(hopMHpOBaHUS KOMIICTEHIMI B paMKax MOCIEIYIOUMX JuciuIuinH: OOmias xumudeckas TexHojorus, [Iporeccsl u anmapaTtsl XUMHYECKON
Texnonoruy, Komnonnuas xumus, XuUMIIecKHe peKTopsl, MaTepranoBeieHHe U 3all[iUTa OT KOPPO3HH.

3. Iesnb ¥ 327241 H3y4YeHHs] TUCIHUIIHHBI

Ilenbio ocBOEHHMS AUCIHUILIMHEI SBISIETCS oOecreueHre 0a30BOil MOATOTOBKY 00yJaromuxcs B 001acTH (pU3HIECKOH XUMUH, TT03BOJISIO-
mel uM chopMUPOBATh KOMIIETCHINH (WM YaCTH KOMIIETEHIHH ), IpeyCMOTPeHHbIEe cTaHnapToM. B du3udeckoil xumun usnararorcs QyHna-
MEHTAJIbHBIC OCHOBBI Y4€HHs O HAIIPABICHHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUsI XHMHYECKHX TIPOLIECCOB U (pa30BBIX NPEBPAICHUH, CBEACHUS
0 METOZIaX MCCIIEI0BaHMs M pacyeTa TEPMOJMHAMUYECKHX CBOMCTB BEILECTB, OCHOBBIBASCH HA KOTOPBIX MPEACTABIAETCS BO3MOKHBIM JaTh KO-
JIMYECTBEHHOE OITICAHNe MPOIECCOB, COMPOBOXKIAIOIINXCS N3MEHEHHEM (DH3UUECKOr0 COCTOSIHUS M XHUMHYECKOTO COCTaBa B CHCTEMaX pasifd-

HOM CJIO)KHOCTH.

4. Conep:kaHue AMCHMILIMHBI

pas-
aeia

HaumeHoBanme
pasaena JMCIMI-
JINHBI

Coaep:xanne pa3geia

TIpeamer u 3agauu
JUCHUTLTUHBI

Ipenmer u comeprkanue Kypca dusuueckonn xumud. KpaTkuit HCTOpHYECKHid dKCKypce. 3HaUeHHEe (U3HIECKOI XHMHU.
TeopeTnueckue METOIbI HH3UIECKON XUMHUH.

Xumnueckast
TepMOJAMHAMHKA

Ipenmer u 3aga4y XUMHIECKOH TepMOAUHAMHUKH. OCHOBHBIE TEPMUHBI M ONIPEACNICHHS: CHCTEMA, TePMOANHAMUICCKUH
rnapameTp, TepMOIMHAMUYECKUN MPOLIECC, BHYTPEHHSS SHEPTHsl, SHTAIbINS, TeIuloTa U padora. HyneBoll 3akoH TepMoau-
HAMHUKH.

ITepBEIii 3aKOH TePMOAMHAMUKH: ()OPMYIHPOBKH H aHATUTHIECKHE BhIpakeHHs. DyHKIMY COCTOSHUS U (QyHKIUH IPO-
necca. Pacuer paGoThl W TEMJIOTH B MpOLECCax C WACATbHBIM ra3oM. YpaBHEHHE COCTOsHHS HaeanbHoro (MeHmeneeBa—
Kuaneiipona) u peansroro (Ban—znep—Baansca, beptiio, ¢ BupnansHbiME K03(DQUIIHESHTaMK) Ta3a.

IMpunoskeHue MepBOro 3aKoHa TepMoguHaMHUKU. Tepmoxumus. TerioBoii addext peakimu. 3akoH ['ecca u ero cienct-
Busi. CBs3b TEIUIOBBIX 3()(HEKTOB MPH MOCTOSHHOM 00beMe W MOCTOSTHHOM faBiennu. CtaHmapTHoe coctosinue. CTaHmapT-
Hble TemioBble 3hdexTol (0Opa3oBanusi u cropanus). IIpubnmkenusie meronsl pacuera (Kamyctuackoro u Jlotee—
Kapamnerssiana). TeruioeMKoCTs M €€ 3aBHCHMOCTh OT TEMIEpaTyphl. 3aBHCHMOCTh TEINIOBOro d(deKTa oT TeMmieparypsl.
3akon Kupxrothda 1 ero MaTeMaTH4IeCKHe BRIPAXKECHHU.

CaMOnpou3BOIbHBIE I HECAMOIPOMU3BOJIBHbIC POLEcChl. PaBHOBECHBIC U HEPAaBHOBECHBIE MPOLIECCHL. TepMOAMHAMH-
YeCKH 00paTHMbIe U HeOOpaTUMEIE TIpoLecchl. BTopoii 3aK0H TepMOANHAMUKY: (GOPMYIHPOBKH U aHATHTHIECKUE BBIpaXke-
HUS. DHTpoOmus U ee cBoWcTBa. PaBeHCTBO M HepaBeHCTBO Kitaysuyca.

Pacuer M3MEHEHHs SHTPOIHH IIPU HAarpeBaHWH, U3MEHEHNH 00beMa U JaBICHHs, IPH (a30BBIX MEPexoqax U XHMHYe-
CKHX peaKIWsIX, CMEIIeHHH! HeanbHbIX ra3oB. [lapagokc ['mbOca. DHTpomus, Kak KpUTEpHH HAaIPaBIEHHOCTH CaMOIIPOH3-
BOJIBHBIX TIPOIECCOB U COCTOSIHHSI paBHOBecHs. CTaTHCTUYECKasi MPUPOABI BTOPOTO 3aKOHA TEPMOJHMHAMUKH. YpPaBHEHHE
Bonbsimana — [Tmanka.

Tperuit 3axoH TepMoxuHAaMUKH (moctynar [lranka n teruoBast Teopema HepHera): GOpMyIHPOBKH U aHATUTHIECKHE
BbIpaXkeHHs. Pacuer abcomoTHOM sHTpormK BemiectBa. OObEANHEHHOE BBIPAXKCHHUE IIEPBOTO U BTOPOTO 3aKOHA TEPMOJIHU-
Hamuku. DHeprus ['nd6ca u sHeprus ['enbmronbna. 3aBucuMocTb sHepruu ['m60ca u sHepruu ['enbpMromnbiia ot napsl ecre-
CTBEHHBIX IepeMeHHbIX. [IpnmMenenne sHeprum ['m606ca n sHepruu I'enpMronbla Kak KpUTEpHEB HANPABICHHOCTH CaMo-
MPOM3BOJIBHOTO MPOTEKAHHUS MPOLIECCa M COCTOSIHUS PaBHOBECHSI. XapaKTePUCTHIECKHE QYHKIINH.

VYpaBuenue ['n66ca — I'enbmronbua. Pacuer uameHenus suepruu ['md6ca m ['enpmronbla B pa3aHYHBIX MPOIECCaX.
CucTeMsl ¢ IepeMEHHBIM cOCTaBOM. YpaBHeHne I'mb6ca — Jlrorema.

HexomnencupoBanHas Ttemtora no Knaysuycy. CKOpocTh BOSHHKHOBEHHS SHTPONHU. XUMHYECKas MEPEeMEHHasi, XH-
MHYECKOE CPOJCTBO U BTOPOH 3aKOH TEPMOIAMHAMUKH, 0000IIEHHAs cuila U 00001IeHHbIH TOTOK. CKOPOCTh BOZHMKHOBEHHS
SHTPOIMH IPH TeIUIonepenade. BOZHHKHOBEHHE SHTPOIINH B OTKPBITHIX CHCTEMAX.

da3zoBbie
paBHOBecHsI

OO6miee ycioBHE PaBHOBECHS B T€TCPOreHHBIX cucTeMax. das3a, KOMIIOHEHT, YHCIIO cTeneHeil cBoboxnsl. [Ipasuio ¢a3
I'u60ca. PaBHOBecus B TeTepOreHHbIX cUcTeMax. JluarpaMma COCTOSIHUS BOZABI U CEpbl MPU HEBBICOKUX JaBieHusx. dazo-
BEI€ ITEPEXO/bI IEPBOTO ¥ BTOPOTO pojia. DHAHTHOTPOITHEIE H MOHOTPOIHBIE NIEPEX0/bl. 3aBHCHMOCTH [aBJICHUS HACHIIICH-
HOTO I1apa OT TeMIepaTyphbL.

Vpasuenune Kunaneiipona—Knaysuyca. DMmmupuueckue 0OOOIICHUS Ul SHTPONUY IUIABJICHHS M MapooOpa3oBaHUsL.
MHOTrOKOMIIOHEHTHBIE TOMOT€HHBIE CHCTEMBI. TepMoIuHaMIYecKHe CBOHCTBa pacTBOpoB. Kitaccudukarys pacTBOpoB.

TepMoauHaMu4ecKknue CBOMCTBA MICATIbHBIX PACTBOPOB. XMMHUYECKHUH MOTEHI[MAJl KOMIIOHEHTA MJI€abHOTO PacTBOpA.
PaBHOBecue naeanbHbIA pacTBOp-map. 3akoH Payns u ero TepMoanHaMuueckoe o0oCHOBaHUE. [IpenenbHo pa30OaBiIeHHbIE
pacTtBopbL. Mcmonp3oBanue 3akoHOB Payis u I'eHpH NpH TepMOIMHAMHYECKOM OIMCAHUM CBOWCTB MPEIENbHO pa3daBieH-
HBIX PaCTBOPOB.

KonnuraTusHble CBOMCTBA pacTBOPOB. DOYIHOCKOIHSI, KDHOCKOIIHUS, OCMOC.

HewnneansHble pacTBOpbl. AKTHBHOCTD U KO9((GUIMEHT akTHBHOCTH. CTaHIapTHBIE COCTOSHUSI KOMIIOHEHTOB PacTBOPA.
KoadhdunueHT akTUBHOCTH UIS pa3HbIX KOHIIEHTPAIIMOHHBIX IIKal. Pacuer akTMBHOCTH M KOd((dHUIIMEHTa aKTUBHOCTH.
IIpencraBiaeHne 0 CTPOCHHH PEANBHBIX PACTBOPOB HEDIEKTPOIUTOB: NMPUONIDKEHHE PErYISIPHBIX U aTepMalbHBIX PAacTBO-
pos. YpasHenue Ban—Jlaapa.

PaBHOBecue B AByX(ha3HBIX ABYXKOMIIOHEHTHBIX CHCTeMaX. PacTBOPHMOCTB Ta30B B JKHAKOCTSAX. 3aBHCHMOCTb PACTBO-
PHMOCTH OT JaBJICHUS, TEMIIEPATypPbl, IPHPOJBI Fa3a U PaCTBOPHUTEN. PacTBOPHMOCTh HECKONBKHUX Ta30B.

PaBHOBecue “pacTBOp - HACHINICHHBIH Map” B OMHAPHBIX cHCTeMax. JmarpamMmbl cocTosiHus. V3MeHeHuWe Buma aua-
IPaMMBI B 3aBHCHMOCTH OT THIIA OTKJIOHCHHS OT UACaIbHOCTH. A3€0TpONHbIe PacTBOPEL IIpaBmio prraara. 3akonsl Kono-
BaJIOBa U UX TEPMOAMHAMUYECKOE 00OCHOBaHHE. BiusHue TemmepaTypsl Ha COCTaB Iapa, PAaBHOBECHOI'O C PACTBOPOM 3a-
JITAaHHOTO COCTaBa M cocTaB a3eoTponHoii cmecH. [IpaBuina BpeBckoro. PH3NKO-XUMHYECKHE OCHOBBI IIEPETOHKU U PEKTH(HH-




Kaluu. MeToipl pa3/ieNieHusl a3e0TPOIHBIX CMECEN.

B3aumuas pactBopuMocTb xuakocTed. CUCTEMBI C HW)KHEH M BEpPXHEH KPUTHUECKOW TeMIepaTypoi pacTBOpPEHUS.
IpaBuno AnekceeBa. PaBHOBecue “pacTBOp — HACHIIICHHBIN IIap” B CHCTEMaX M3 HE CMEIIMBAIOIUXcs xuakocTed. Ilepe-
TOHKA C BOJSIHBIM I1ApOM.

PaBHoBecue ‘“xuakuit pactBop — Kpuctawr . TepMudeckuii aHamu3. JluarpaMMbl [IIABKOCTH H30MOPGHO KPHUCTAILTH-
3YIOIIUXCS CHCTEM. 3aKOHBI H30MOpduH. JluarpaMMbl IIIaBKOCTH HEN30MOP(HO KPHUCTAIUIH3YIOIIHXCS CHCTEM: C IIPOCTOH
9BTEKTUKOH, C XMMHYECKUM COEJUHEHHEM, IIIaBSIIMMCSI KOHIPYEHTHO H MHKOHIDYEHTHO, C OTPaHUYEHHOW PacTBOPHMO-
CTBIO B TBEPJIOM COCTOSIHUH. 3aBHCHMOCTh PACTBOPUMOCTHU TBEP/bIX BELIECTB B JKHIKOCTSX OT TeMIIEpaTyphl. YpaBHEHHE
IIpenepa.

TpexKOMIIOHEHTHBIE XKXHIKHEe cucTeMbl. Meron I'm66ca u meron Po3ebyma. OCHOBHbBIE THITBI AUATPAMM COCTOSTHHSL.
PaBHOBecHOE pacrpe/ieNeHne TPEThero KOMIIOHEHTa MEX /Ly IBYMs HecMemmBatomumMucs pazamu. KoHcTanTa pacnpenene-
aus. Koaddumuent pacnpenenenus. Dxctpaknus. OnpeneneHre akTHBHOCTU PACTBOPEHHOTO BEIECTBA.

Xumuyeckoe
paBHOBecHe

3aKoH IeHCTBYIONIMX Macc. YpaBHeHHe n3otepMbl Bant—T'odda. Xumuueckoe cpoactso. Pacuer TepmMoaiHaMUuecKoi
KOHCTAHTbI PAaBHOBECHS [0 TEPMOJIHMHAMUYECKUM TaHHBIM. OCOOCHHOCTH IeTepOreHHOr0 XMMUYECKOTO PaBHOBECHS. YPaB-
HeHHe 1300aphl U n30Xops! Baut-T'odda. Biausaue Temneparypsl, JaBIeHUs U 100aBOK HHEPTHBIX a30B HAa COCTAaB PaBHO-
BECHOM cMecH. JIpyrie MeToibl OIpe/Ie/ICHHs] KOHCTAHThI PABHOBECHSI.

MouiekyJsipHast
CHEeKTPOCKONHUS

Ipenmer u 3agaun crekrpockonuu. OOmas XapakTepUCTHKA MOJIEKYIISIPHBIX CIHEKTPOB. 3aKOHBI MOTJIONICHUS CBETa.
IIpeBparieHue MOrIOMEHHOTO H3ITYICHUS.

BpauiarenbHble CHIEKTpPBI IBYXaTOMHBIX MOJIEKYIl. Pacuer mMexbsaepHoro paccrosnus. KonebarenbHble U KosiebaTelb-
HO-BpalaTeNbHbIE CIIEKTPHI ABYXaTOMHBIX MOJEKYJI. PacueT coOCTBEHHOH 9acTOTHI KoneOaHMi, aHrapMOHHYIHOCTH, Bpamia-
TENbHOH IOCTOSIHHOM, KOHCTAaHTHI KOJIeOaTeIbHO-BPAIATEHOTO B3aHMOACHCTBHUS, YHEPTUH JHCCOLMANNH, CHJIOBOHM IIO-
CTOSIHHOW XHMHYECKOii cBsi3u. [IpecTaBieHus o KoJaeOaTeIbHbIX CIeKTPaX MHOTOATOMHBIX MOJICKYII. XapaKTepUCTHIECKHE
YaCTOTHL.

CreKkTpbl KOMOMHAIIMOHHOTO pacCcestHus, 2IeKTpoHHbIe ceKTphl. Ilpunin Ppanka—KonnoHa.

DIeKTPOXUMHS

PacTBOpBI BIEKTPOIUTOB, TEOPHS ANEKTPOIUTUYECKON Aucconnanuu. 3akoH pasBeaeHus OctBanbaa. CosbBatanus u
THAPATAHs HOHOB. DHEPTHs KPUCTAJUIMIECKOH PEIIeTKH W YHEpIHsl coibBaTanyy o bopHy. MoisipHast U ynenpHas dJ1eK-
TPOIPOBOIHOCTE PACTBOPOB 3JIeKTpoiHTOB. 3akoH Komppayma. Meron Bpes— Kpayca. Uncna nepernoca mo I'mrropdy.
AHoMasbHas 35eKTporpoBoHocTs 1o M. A. KabmykoBy u A. Y. CaxanoBy. Monnble accouunatsl o [1.1. Banpaeny.

Honnoe B3anmoneiicteue. KoadoumenT aktuBHOCTH HOHOB. CpenHuid K0d(GGHUIIMEHT aKTHBHOCTH CHIIBHOTO 3JIEKTPO-
smra. Teopust cHIbHBIX dsekTponuToB Jlebas—Xrokkens. VonHas armocdepa. BeiBon ypaBHeHHs Uit KO3(D(GHUIMCHTA aK-
TUBHOCTH.

DJIeKTPONPOBOJHOCTh PACTBOPOB CHIIBHBIX NIEKTPONIUTOB. Pusmdeckuii cMbIca KodddunuentoB ypasHeHus JI. OHza-
repa. DIEeKTPOGOPETHIECKHI U pPeNlaKCallioHHBIH 3(deKTsl. DMnupuyeckoe ypaBHeHHe Kombpayma ¥ TeoperHdeckas
tdopmymna JI. Onzarepa. CBOMCTBa KOHIIEHTPUPOBAHHBIX PAacTBOPOB AekTpoiuToB. Monnsie mapsl mo B.K. CemeHueHKO 1
H. Breppymy. CroxHble acconuarts! HOHOB. D¢ dexT Buna. Dddexr [lebas — PanbkeHrareHa.

TanpBaHMYeckue dyeMeHTHL. Pabora anementa Jlanmana—SIkoou. D/IC U 2JIeKTpOIHBIH MOTEHIUAN. DISKTPOXHMIYe-
ckuil noreHiman. YpasHeHue HepHcra—TropuHa. DIEeKTPOXUMHUYECKHE PEaKMK B TalIbBBAHUYECKUX 3JeMeHTax. Hopmaib-
HBIE JJIEKTPOJHBIE MOTeHIHANbL. IIpodieMa abCcOMOTHOrO AIEKTPOAHOTO MOTeHIMaa. THITBI AJIEKTPOIOB (TIEPBOTO PoJa,
BTOPOTO POZIA, TA30BBIE U PEIOKC—AIIEKTPOIBI).

OnexTpoxumuieckue menu. [Ipumeps! cocraBienus u pacuetsi DJIC rampBanndeckux uerneil. Anddy3noHHbil moTeH-
muan, pH—-merpus. Pabora crexistHHOrO 251ekTpona. YpaBHenue Hukonsckoro. TepMomiHaMiKa raJlbBaHHIECKOTO JJICMEH-
Ta. 3aKOH COXPAaHEHHs SHEPTUH B TaJIbBAHWYECKUX JJIeMeHTaX. TemmneparypHas 3aBHCHMOCTh DJIC rajbBaHHYECKOro die-
MeHTa. PacdeT TepMOAMHAMUYECKUX MapaMeTpoB JJIEKTPOXMMUYECKUX peakiuil. XMMHUYeCKHe UCTOYHUKU Toka. Hekoro-
pbIe MPOOIIEMBI TOITMBHOTO SJIEMEHTA.

Xumnueckast
KHHETHKA

®DopmanbHas KWHETUKA. [IoHATHE MONEKYIAPHOCTH ¥ MOPs/IKA PEAKIUH. YpaBHEHHE JJIsl CKOPOCTH PEAKIMH HyJIEBOIO,
HEPBOro, BTOPOT0, TPETHEro M n-oro nopsxa. [lepuon momynpespamenust. MuterpanbHeie U quddepeHInanbsHble METOIbI
OTIPE/IENICHNSI TIOPSA/IKA ¥ KOHCTAHT CKOPOCTH MPOCTHIX HEOOPATUMBIX PEAKIIUH.

Kunnetnka cnoxHbIx peaknuid. [Tapamrensasle peaknun. O6patuMele peaknun. [locnenoBaTensHble peakuun. Comps-
JKEHHBIE PEaKIUK U UX POJIb B OHOXMMUYECKHX MpOIeccax.

Brsiane Temmnepatypsl Ha CKOpPOCTh XuMudeckoi peaxiun. [Tpasmio Baut—Todda. Ypasuenne Appernyca. DHeprus
aKTHBALMK M METOJBI €€ onpenenenus. Ilpupona aktuBHBIX MoneKyi 1o JI. B. AnexceeBy. TeopHs akTUBHBIX COYIapEeHHM.
IpensKCnoHeHIHAIbHBIA MHOXKHUTENb M CTepUUECKHii hakTop.

Teopusi nepexogHoOro coequHeHHs. IToBepXHOCTh MOTEHIMANbHOH 2Heprun. IloHATHE aKTMBHPOBAHHOIO KOMILIEKCA.
BEIBOI OCHOBHOTO YpaBHEHHSI TEOPHHU MEPEXOTHOTO COCTOSHMS. DHEPTUS U SHTPONNS AKTUBALIAH.

DOTOXUMUYECKHE PEAKIMHU U X poiib B mpupoe. OcHOBHBIE 3aKOHBI (hoToxumuu. 3akoH I'porryca — [pelinepa. 3akoH
K.A. TumupszeBa. 3akoH GOTOXMMIYECKOH dKBHBaIeHTHOCTH [IITapka — DifHImITeliHA. DIEKTPOHHO-BO30YKIEHHOE COCTOSI-
Hue u GoToxumMus. YpaBHeHNe KMHETUKH (oToxummudeckux peakimii mo ILII. Jlazapey. Ilepsrnunsie u BTOpndaHbIE HOTO-
XUMHYECKHUE Mporiecchl. KBaHTOBEII BBIXO.

Ilennsre peaknyn o boxermreiiny n H.H. CemenoBy. ITpupona nenHbIx peakimii. CBOOOIHBIE paJKaiIbl, MEXaHU3M
3apO’KJIEHNS, Pa3BUTHA U oOpbIBa nenw. Hepa3spersneHnsle nienHble peaknyy. J{nnaa nenw. IIpuHIMN KBa3uCTalMOHAPHBIX
KOHIICHTpAaLUi.

OCOOEHHOCTH TeTepOreHHBIX peaKnuii. 3aKoHbl Ju(dy3un (IepBrIii 1 BTOpoii 3akoHb Prka). CTanuoHapHas 1 HECTa-
mroHapHast auddysus. CkopocTs cranroHapHOTo andy3norHoro nponecca. Juddy3noHnas, KHHETHYECKas U TePEXoI-
Hasi 00JIaCTH reTepOreHHbIX MPOIECCcoB. BiisHne TeMmepaTyphl M NEPEMEITHBAHKSA HA CKOPOCTh TETEPOTEHHBIX MPOIIECCOB.
IMpumeps! nuddysronnsIX mponeccoB. Kunernka pacteoperns no A.H. Illykapesy.

Tomoxumuueckue peakiuy. CrequGHIHOCTs KHHETHYECKUX 3aKOHOMEPHOCTEH. 3apoiblnieo0pa3oBaHue. YpaBHEHHE
Aspaamu — Epodeesa.

Karanu3

Katanus u paBHOBecue. OCOOCHHOCTH KaTATUTHIECKUX peakiui. MexaHn3M katanusa. ['omorenHslii katanus. [Ipome-
JKYTOUHBIE COCJIMHEHUS! B TOMOT€HHOM KaTallu3e U MX poiib. OCHOBHOE KHHETUYECKOE YPaBHEHUE IPOCTEHIIET0 roMOreH-
HO-KaTaJIUTHIECKOro mpouecca. Karanutnueckas akTHBHOCTh M M30UpaTebHOCTh. KUCIOTHO-OCHOBHBIH KaTanus.

I'ereporennslii kaTanu3. Poib agcopOIuy B reTeporeHHOM KaTanu3e. AKTHBHBIE HEHTpbl. MynbTrIeTHas Teopus ba-
na"auHa. [IpUHIUI CTPYKTYpHOTO M SHEPreTHYecKoro cooTBeTcTBMs. KaTammszaTopbl Ha HoOcHTensX. TeopHs aKTUBHBIX
ancamoOuneit H.1. KoOo3eBa. 3HaueHus KaTaian3a B XUMHYECKOW MTPOMBIIIICHHOCTH.

®depMeHTaTUBHBIN KaTanu3. [[pHYMHBI BHICOKOH aKTHBHOCTH M CEJIEKTHBHOCTH (epMeHTOB. KuHeTnka depMeHTaTHB-
HBIX peakuuii. YpaBHeHHe Muxasmiuca—MeHTeH U ero aHanu3. [IpyMeHeHne gepMeHTaTHBHOTO KaTalln3a.

5. IlnaHupyeMble pe3y/ibTaThl 00y4eHHUs 10 AUCHHILIHHE, 00ecleYuBaloLIUe JOCTHKeHHEe IVIAHHPYEMBbIX Pe3y/IbTATOB OCBOCHHUSI 00pa-
30BaTeIbHOMN NPOrpaMMbl




B pesynbrare ocBoenust OOII GakanaBpuaTa 00YYarOIMHCS TODKEH OBIAJCTh CICAYIOIIMMH KOMIETCHIMSAMH M WHIUKATOPAMHU JOCTHKCHHS
KOMIICTEHIIMIA:

3uame:
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX TIPOIECCOB U XapAKTEPHCTUKH PABHOBECHOTO COCTOSIHUSI, METOJIBI OMIUCAHUS XHMIIE-
CKHUX PaBHOBECHii B pacTBOpax
OCHOBHBIE DTAIbl KAYECTBEHHOTO ¥ KOJMYIECTBEHHOTO XHMHUIECKOTO aHAIN3a; TEOPETHIECKUE OCHOBBI U TIPUHITHITH] XUMHIECKHAX U (QU3HKO-
XUMHYECKAX METOIOB aHAIM3a — DJIEKTPOXHUMHYECKHX, CIIEKTPAIbHBIX; METO/bI PA3/IC/CHHs H KOHLICHTPUPOBAHHS BEILIECTB
OCHOBHBIE 3aKOHBI (PU3UKH U XMMHUH, TIPUMEHSTH OOIIIHE TEOPETHIECKHE 3HAHMS K KOHKPETHBIM IIPOIECCAM.
OCHOBHBIC TIPUHITUIIBI M 3aKOHBI XHMHUYECKON TEPMOJUHAMUKH; (PAa30BbIe PABHOBECHS B OJJHO- M MHOTOKOMITOHEHTHBIX CHCTEMAX; CBOICTBA
PacTBOPOB; 0 XUMHUYECKON KHHETHUKE U KaTain3e; 00 JIEKTPOXUMHUYECKHX MPOIECCaX; OCHOBHBIE 3aKOHbBI (DH3UYECKON XHUMHUH B UX MaTeMa-
THUYECKOH, rpauuecKoil U CIIOBECHOH GOPMYITHPOBKAX.

Ymemy:
OIpenesATh TePMOIHHAMUYECKYIO BO3MOXKHOCTD MIPOTEKAHUs [POLecca;
[POBOAUTH CTEXHOMETPHYECKHE U (PU3UKO-XUMUUECKHE PACUEThI; HCIIOIb30BaTh (DYHIAMEHTAIbHBIC TOHATHS, 3aKOHBI U MOJIEIIH COBPEMEH-
HOW XMMHH B IPAKTUYECKON EATEIILHOCTH.
OIPEeNENATh COCTABBI COCYIIECTBYIOIIUX (ha3 B OMHAPHBIX ETEPOreHHBIX CHCTEMaX; COCTABIATh KUHETHYECKUE ypaBHEHHS B auddepeHiiu-
AIIbHON U MHTErPajbHOM GopMax 1uisi KHHETHYECKH MPOCTHIX PEAKLHi U MPOrHO3UPOBATH BIHSHKE TEMIIEPATYPBI HAa CKOPOCTH MpoLiecca
[POBOAUTH IKCIIEPUMEHTHI [0 H3YYCHHIO (PU3UKO- XUMUUYECKHX CBOMCTB MHIMBHIYaJIbHBIX BEIIECTB, MHOTOKOMIIOHEHTHBIX CHCTEM H Mapa-
METPOB (PU3HKO-XMMHYECKHX HPOLIECCOB; MPOBOAUTH PACUETHI: TEPMOAMHAMHYECKUX XAPAKTEPUCTHK BEIIECTB; KOHCTAHT PABHOBECHS H
PaBHOBECHOTO COCTaBa XMMHYECKUX PEAKIINIT; XapaKTEPUCTHK (PA30BBIX PaBHOBECHIT (BKITIOUAs TIOCTPOECHHE U aHAITH3 (ha30BbIX JHATPAMM).
OTIPE/IENATh HATPABICHHOCTh MPOIECCa B 3aaHHBIX HAYAIBHBIX YCIOBHUSX; YCTAHABIMBATH TPAHHUIIBI OOIACTEN YCTOHYMBOCTH (a3 B OJHO-
KOMITOHEHTHBIX M OMHAPHBIX CHCTEMAX

Bnaoemo:
HaBBIKAMH MTPOBEICHHUS XMMHUYECKOTO aHAJIM3a; MCIOJIb30BAHUEM CIIPABOYHON XUMHYECKOW JIMTEpaTyphl; METOJIAMH HMPOBEACHHUS XHUMHUYEC-
CKHX peaKLuil U MpOoLEeccoB.
HABBIKAMH BBIYHCIICHHS TEIUIOBBIX d()(HEKTOB XMMHUYECKUX PEaKIMil MPH 3aJaHHONH TEMIIePaType B YCIOBHAX MMOCTOSHCTBA NABICHUS WIIH
o0beMa; KOHCTAHT PAaBHOBECHSI XUMUUYECKUX PEAKLHIA MIPU 3aJaHHBIX YCIOBUSX; JAaBICHIS HACBILICHHOTO Mapa HaJ HHIHBHIYaJIbHBIM Bellle-
CTBOM, COCTaBa COCYILECTBYIOIINX (a3 B IByXKOMIIOHEHTHBIX CHCTEMaX
HABBIKAMHU IPUMEHEHHUS] OCHOBHBIX IKCIIEPUMEHTATIBHBIX METOIOB HUCCIICIOBAHMS (DH3UKO-XUMUYECKUX CBONCTB BEIIECTB, & TAKIKE TEOPETH-
YECKUX 3aKOHOB (PU3UUECKOM XUMHH K PEIICHUIO IPAKTHYECKUX BOIPOCOB XMMUYECKON TEXHOJIOTHH.
IKCIIEPUMEHTAIbHBIMU METOIAMH MPOBEACHUS (DH3UKO-XUMHIECKUX H3MEPEHUT

6. Bunbl yuedHoii padoThl H UX 00beM

Cemectp Ne
Bcero
o 4 5
Bupn yuebnolt paboTs

3.e. aKaj. . 3.e. akas. 4. 3.e. akaj. d.
OO011ast TPYI0EMKOCTh JTUCLHUIIIIMHBI 10,0 360,0 5 180 5 180

4,96 178,6 2,54 91,3 2,42 87,3
KoHTakTHasi paboTa - ay IHTOPHBIE 3aHATHS:

2,94 106,0 15 54 1,44 52
B TOM 4ucje B popMe NPAKTHYECKOi MOATOTOBKH
ek 1,94 70 1 36 0,94 34
B TOM umcie B popMe PaKTHUECKON MOrOTOBKH
[paktiueckue 3austust (I13) 1 36 0,5 18 0,5 18
B TOM unciIe B (hOpME MPAKTHYECKOI MOATOTOBKH 1 36 0,5 18 0,5 18
JTaGopartopusle pabots! (JIP) 1,94 70 1 36 0,94 34
B TOM umcIe B popMe MPAKTUUECKON MOJIrOTOBKH 1,94 70 1 36 0,94 34
CamocTosiTeJibHasi padoTa 3,05 106 1,47 53 1,58 57
DopMBbI KOHTPOJIS:

3aueT, 3K3aMeH 3auer, 3K3aMeH

DK3ameH 2 72 1 36 1 36
KoHTakTHast paboTa - MPOMEXKYTOUHAsI ATTECTALHS 5 0.6 7 0.3 1 0.3
[ToaroToBKa K SK3aMeHy. 71,4 35,7 35,7




ITpunoxenne 2
IlepeyeHb HHAUBUAYAJIbHBIX 3aaHUH

CamocrosrenbHas paboTa

TemaTHKa KypCcOBBIX IIPOEKTOB (paboT), pacueTHO-Tpaduueckux pador, pedepatoB u ap.

PacquHo-rpad)I/meCKMe 3adaHus

N

gl A LN =

4 cemecTp
3agaga Ne 4, c. 68 ocHoBHas uteparypa [3]
3azaya Ne 1, c. 94 ocHoBHast uteparypa [3]
3azaya Ne 1, ¢. 166 ocHoBHast tuteparypa [3]
3aaya Ne 1, ¢. 206 ocHoBHast tuteparypa [3]
3amada Ne 1, c. 283; 3amaua Ne 4 ¢. 285 ocHoBHast tuteparypa [3]

5 cemecTp

.3amada Ne 1 c. 309; 3agaqa Ne 2,3.4 ¢. 310 ocHoBHast tuteparypa [3]
.3amaya Ne 1, c. 334; 3amaua Ne 3 c. 336 ocHoBHas Jureparypa [3]
.3anaya Ne 1 ¢. 366 ocHoBHas sutTeparypa [3]

.3anaua Ne 1 c. 387 ocHoBHas suteparypa [3]

.3amaua Ne 1 ¢. 411, Ne 3 ¢.413 ocHoBHas sutepatypa [3]

PacuerHsble 3ananus odopmisirores 1ubo Ha nucrax dpopmara A4, mubo B Terpaau. Cpok caadu HHIUBHIY-
JIBHOTO 33JaHUsI COCTABISIET | HeAens Mociie BbIIayun.




I[OHOJ'IHeHl/lSI H U3BMECHCHUSA K paﬁoqeﬁ nporpamMmme THCHUNIIHHBI

B51.0.18 ®u3znueckas Xumus

OCHOBHO# 00pa3oBaTeIbHON IPOTPaMMBbI

Hanpaenenue noozomosku: 18.03.01 Xumuyeckasi TeXHOJIOTUS
Hanpagnennocms (npogpuns): «TeXHOTOTHS U IepepabOTKa IIOIUMEPOB»
«TexXHOIOTUs ANEKTPOXUMUYECKUX TPOU3BOJICTBY
«XUMUYecKas TEXHOIOT Ul OPTaHHUECKUX BEILECTBY
«XUMHUUeCcKask TEXHOJIOTHS HEOPraHUYECKHUX BEILECTBY»

Lowep / ConeprxaHue JONOIHEHUS / U3MEHEHUS OcroBanue BHECCHHA HIMCHE-
M3MCHCHHA HYSI/ TOTIOJTHEHUAS
JIOTIOJTHEHUSI

MIPOTOKOJ 3acelaHus Y YeHOTO CO-
1. JleticTBre mporpamMmel pactpoctpaneno Ha 2022/23 | geta No oT
yueOHBI TOx 202 T
MIPOTOKOJ 3aceaHus Y YeHOTo CO-
2 BeTa No oT

202 T

MIPOTOKOJ 3aceaHus Y YeHOTo Co-
BeTa Ne oT
202 1.

MIPOTOKOJ 3aceaHus Y YeHOTo Co-
BeTa Ne oT
202 1.

MIPOTOKOJ 3aceaHus Y UeHOro Co-
BeTa Ne oT
202 1.




