OcHoBHas npodeccroHanbHas o0pazoBareibHas MPorpaMMa
04.05.01 dynpameHnTanpHas v MPUKIAIHAS XUMHUS
(PynnameHTaNbHAS U IPUKJIATHAS XUMUS)

MuHuCTEPCTBO HAYKH M BbiciIero odopasosanusi Poccuiickoii @enepaunu

WBAHOBCKUM 'OCYJAPCTBEHHBIA YHUBEPCUTET

Kadenpa pynnamenTanbHOM U MPUKIATHON XUMUU

OJIOBPEHO:
PykosoauTens Ol

1 ﬁL 3 2‘% - A
(M [.I1. Kycrosa

(OANKCHL)

« 27 » 24 AZ()/"/ r.

Padouasi nporpamMma Iy CHUILTHHBI

Komnonnnasa xumns

YpoBeHb BhICIIEr0 00pa30BaHUs: CIIEUATTUTET

KBanuduxarus BelyCKHUKA: Xumuk. [Ipenonasarens xumun

CrnenuanbHOCTE. 04.05.01 dyHnpaMeHTanbHas U MPUKIATHAS XUMUS
Hamnpasnennocts (mpoduis) OyHIaMEHTAIbHAS U MPUKJIAIHAS XUMUS

00pa3oBaTeNbHON IPOTPAMMBI:

HMBanoBo
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1. Ilesiu 0OCBOEHUSA TUCHUATNIUHBI

Llenpto ocBoeHus muciuIuHbl «KosmonmHas XuMus» sBISIETCS (OPMHPOBAHHUE Y CTYJICHTOB
KOMIIETEHLINH, SBJISIOIIMXCS OCHOBOM HAYYHO-UCCIIEIOBATEIBCKOW M IEIarOrM4eCcKOr JEsITENbHOCTH,
MO3BOJISIIOIIUX OBJIAJICTh 3HAHUEM 3aKOHOB COBPEMEHHOM KOJUIOMIHOW XUMHUM — (DyHIaMEHTaIbHBIX
(UBUKO-XMMHYECKUX 3aKOHOMEPHOCTEH, XapaKTepU3yIOIINX CBOWCTBA TUCIEPCHBIX CHCTEM, OMU3KHUX K
CBOMCTBaM pEaJbHBIX TEJI, TEPMOJIUHAMHUKHU ITOBEPXHOCTHOTO CJIOS, aICOPOIIUU U TEOPHH YCTOHYMBOCTH
JIUCTIEPCHBIX CHUCTEM, a TakXKe CIOCOOHOCTHIO NMPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHbIC 3aKOHBI B
00J1aCTH XUMHYECKOTO 00pa30BaHMsl, TEXHUYCCKUX HAayKaX, B XUMHUUYECKOW OTPaCIIi MPOMBIITUICHHOCTH,
B c(epe HAyKOEMKHUX TEXHOJIOTHH..

2.MecTo qucuInHbI B cTpykType OIl

Kypc «Komnonanas XxuMus» OTHOCUTCSI K 00s3aTeNIbHOM 4acTu 0Opa3oBaTeNbHON MPOrpaMMbI U
JIOTUYECKU CBSI3aH C JAUCUUIUIMHOM «®Pu3nueckas xumus». [ucnuminmHa Oa3upyeTrcss Ha OCHOBHBIX
3aKOHax U 0a30BBIX MOHATUSAX U3YYaeMbIX paHee IMPU OCBOCHHUH TUCIUILIMH: «MaremaTnkay, «Dusukay,
«KBaHTOBasi MeXaHMKa W KBaHTOBas XUMHUs», «Du3MUECKas XUMHUSN», «AHATUTAYECKAS XUMUS,
«Pacuetsl B xumun» u «O011ast 1 HEOPTraHUYECKasT XUMHUSD.

st ocBOGHMSI TaHHOW JUCHUTIIMHBI 00YUYarOIIUIACs TOTKEH:

3HaTh: CBOMCTBA XUMUYECKUX AIEMEHTOB, IPOCTHIX MOJIEKYJI U CJIOKHBIX COEAMHEHUH B PA3IMYHOM
arperaTHOM COCTOSIHUU (HEOpraHMYeCKHe, OPraHMYecKHe BELIECTBA W MaTepUabl Ha HMX OCHOBE),
KOHIIEHTPALlUU PACTBOPOB, (yHAaMEHTaIbHbIE 3aKOHOMEPHOCTH (PH3UYECKHX SBIEHUM, oOuue
IIPEACTABICHUS O 3aKOHOMEPHOCTAX IIPOTEKAaHUs XUMHUYECKHX PEAKUHW, 3aKOHbl XUMHUYECKOU
TEPMOJMHAMHKHU, TEOPUIO PACTBOPOB U (DU3MKY MaKpOTeJ, TEXHUKY O€30MacCHOCTH B XHMHUYECKOM
nabopaTopuu;

YMeTb: NpoBOAMTH (PU3MUYECKUM SKCIIEPUMEHT, TOTOBUTH pabouyue pacTBOPHl 3aJaHHON
KOHIIEHTpaIuu, 00padaThIBaTh U 00CYX AaTh SKCIIEPUMEHTAJIbHBIE 3aBUCUMOCTH, MOJIb30BaThCS yUeOHOMH,
Hay4HOU U CIIPaBOYHOM JIUTEPATYPOU, ceThI0 MHTEpHET;

VMeTh: HAaBBIKM NPOBEIEHUS KOJMYECTBEHHOI'O XMMHUYECKOTO aHAIN3a, HABBIKA HCIIOJIb30BaHUS
KOMIIBIOTEPHBIX ~IPOrpaMM JJsl  KOJMYECTBEHHOH  CTaTHMCTUYECKOM 00paboTKM  pe3yibTaToB
JKCIIEPUMEHTA.

YcneniHoe 0CBOGHUE CTYACHTaMU TUCHUIUTUHBI «KotonaHast XuMush» mo3BoJsieT chopMUpOBaTh
UM CHUCTEMYy 3HAaHHW JUI1 IOHUMAaHHs 3aKOHOMEPHOCTEH NPOTEKaHUS XUMHUYECKHX IIPOLECCOB B
JMCTIEPCHBIX CHCTEMax M Ha MOBEPXHOCTH pazjena ¢a3 u OyaeT crnoco0CTBOBaTh TOTOBHOCTH CTYJICHTOB
K M3YYEHHUIO CJIEAYIOUIMX JIUCHUIUIMH: «XUMHUYECKas TEXHOJIOTUs», «OpraHuyeckas XUMHs,
«Kpucramnoxumus», «XUMHYECKHE OCHOBBI OHOJOTHYECKHX MPOIECCOBY, «BbICOKOMOIEKYyIsIpHBIC
coequHeHUs», «OCHOBBI MEIMIMHCKOW U (apMaleBTUYECKOM XUMHUN», «AKTyalbHblE 3a7aud
COBPEMEHHON Xxumuun», «TepMoauMHaMMKa TIPOLECCOB B pacTBOpax», CO34arb HAY4HYI0 U
MHUPOBO33pEHUYECKYI0 0a3y JUIsl JabHeimei npodeccuoHanbHON AeATEIbHOCTH.

3. [IlnanupyemMsble pe3y/bTaThl 00y4eHHS MO JUCHHUILINHE

3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CIOCOOCTBYET AMCIUIIINHA

[Tpu ocBOGHUU TUCHMITIMHBI (YOPMUPYIOTCS CIEAYIOLIME KOMIIeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no ganHOMY HaIpaBJIEHHUIO MOJTOTOBKH:

0) obmenpodeccuonanpabie (OITK):

OIIK-2: crnocoOeH MPOBOJAUTH C COONIOACHHEM HOPM TEXHUKH O€30MacHOCTH XUMHUYCCKHMA
DKCIIEPUMEHT, BKJIIOYas CHHTE3, aHAJIW3, U3y4YE€HUE CTPYKTYpPbl U CBOMICTB BEIIECTB M MaTEepUAIOB,
HCCJIEIOBaHKE MPOLIECCOB C UX YUACTHEM;

B) npodeccronanbueie (I1K):
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IMK-1: cmocobeH BRIOMPATh M KCIIOJIB30BATh TEXHUYCCKUE CPEICTBA M METOJbI MCIBITAHUN IS
pEIICHHUS UCCIIeIOBATEIIbCKUX 3a/1a4 XMMHUCCKOM HAIIPaBJICHHOCTH, ITOCTABJICHHBIX CIIEIUAIMCTOM 0oJiee
BBICOKOU KBaU(UKAIINN;

ITK-3: CriocoOeH MpOBOIUTH UCCIICAOBAHUS 00PA3IOB JICKAPCTBEHHBIX CPEACTB, HCXOHOTO ChHIPhS
Y YIIaKOBOYHBIX MaTEPUAJIOB, TPOMEKYTOUHOH MPOTYKIIUU H 0OBEKTOB IPOU3BOJACTBEHHON CPEIbl B TOM
YHUCJIE C UCIOIH30BAaHUEM TEXHHUECKHUX CPECTB.

3.2. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHUs] IO AMCHUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHHS (POPMHUPYEMBbIX KOMIIeTeH M

B pe3ynbrare 0CBOGHUS TUCHMITIIMHBI 00YyYatoUics JOIKEH:
3HaTBh: OCHOBHBIE 3aKOHbl U WX IPUMEHEHUE IPU ONHUCAHUU KOJJIOMJHO-XUMHUYECKOIO COCTOSHUS
BerecTBa (3akon duka, 3akon Panest, 3akon Jlamtaca u ap.); (OIIK-2, IK-1, ITK-3); npudimis: paboTel
y4eOHO-HAayYHO! ammapaTypbl, UCTIONb3YEeMON Ui MPOBEACHUS (PU3UKO-XUMUYECKHX HKCIEPUMEHTOB:
(OTO3IEKTPOKOIOPUMETPA, IIOTCHIIMOMETPOB, KOHIYKTOMETpa, iprbopa Kena, cenumentomerpa (OIK-
2); METOJMKH TPOBEACHHS (PU3MYECKUX IKCIICPUMEHTOB, MCTOJMKH CHHTE3a M aHAJIU3a MCCIEAYEeMbIX
0o0pa3loB; MPUHLUIHUAIBHBIE CXEMbl OCHOBHBIX IPHOOPOB, MCIOJIB3YEMbIX B  (U3NUYECKUX
skcriepuMentax (OIIK-2); meromuku monydeHus U OOpPaOOTKH IKCIEPUMEHTAIBLHOIO Marepuala,
HOJYy4YaeMOro B PA3JIMYHbIX MeToJaX (PU3MUYECKOro HCCIIEOBAaHUs, B TOM 4YHCIE C HCIOJIb30BAHUEM
coBpeMeHHbIX KommbloTepHbIX TexHosoruii (IK-1, IIK -3); ocHOBHBIE BeleCTBa U IPYIITbI XAMHYCCKUX
coeaunenuii (OB u CSB), npeacTaBisioliuX ONAaCHOCTh MPHU HNPOBEIEHUH CUHTETUYECKUX PA0OT U
(U3UKO-XMMHUYECKOTO 3KCIIEPUMEHTA; OCHOBHbBIE METO/bI MOIYUYEHHS U CIOCOOBI SKCIIEPUMEHTAILHOTO
U3yYeHUs KOJUIOMIHBIX CUCTEM; HOPMbI TEXHUKH 0€30IIaCHOCTH M MOXKAPHOM 6e30macHOCTH Ipu padoTte
B xumm4eckoit maboparopun (OIK-2).
YMerb: KiIacCUPUIMPOBATh OTIUYUTENIBHBIE CBOIMCTBA KOJUIOMJIHBIX CHCTEM, HPUMEHSTH 3aKOHBI
€CTECTBEHHBIX HAyK JUIs ONMCAaHUsA JAMCIEPCHBIX CHCTEM; BBIINOJHATh KOJMYECTBEHHBIM aHAIN3
COJZIEpKaHUs BEIECTBA B PA3JIMYHBIX PACTBOPAX U CMECAX C UCIOJIB30BAHUEM COBPEMEHHOM anmaparypsl
(OIIK-2); paboTaTh Ha COBPEMEHHOI HAYYHOW ammaparype Mpu MPOBEJICHUHM HAYYHBIX HCCIICAOBAHUN
(IMK-3), mony4ats skcriepumentanbHbie qanHbie ([IK-1); monb30BaThes 3alIUTHBIME CPEICTBAMH ITPU
MPOBEICHUH CUHTETHYECKUX padoT ¢ yuactueMm JIBXK, CJISB, a Takxke npoTUBOMOKAPHBIMH CPEICTBAMH;
OKa3bIBaTh NOMOLIb IPU BO3HMKHOBEHHMH UYPE3BBIUANHBIX CIy4yacB NOPAXKEHMs YEJIOBEKa BCIIEICTBUE
HEaKKypaTHOTO IPUMEHEHHS B3PhIBOONACHBIX U TIokapoonacHbiX BerecTB (OIIK-2); npuMeHsTs 3HaHUE
OCHOBHBIX TEPMOJMHAMUYECKUX W KHHETMYECKMX 3aKOHOMEPHOCTEH IIPH AHAINU3E IOJy4YEHHBIX
DKCIIEPUMEHTAIIBHBIX pPE3yJbTaTOB B CBOEH HAYYHOW JACATENBHOCTH; IPHUMEHSTh CIOKHUBIIHECS
MHUPOBO33PEHUYECKHE €CTECTBEHHO-HAYYHbIE NIPEACTABICHUS B CBOEH MPO(peCCHOHATBHON e TeTbHOCTH
(IK-1, K-3);
MMeThb: HaBBIKY BIIAJICHUS] OCHOBHBIMHU HOHSTHSIMH 1 TepMuHAMU KojutouiHoi xumud (OITK-2); HaBbiku
paboThl HA cepuiftHOM 00OPYJOBAaHMHU, OCHOBAaHHOM Ha NMPHUHIUIIAX KOJIOPUMETPHH, TTOTEHIIMOMETPHH C
eSO KOJTMYECTBEHHOTO aHAJIM3a COJIEPKAaHUsI KOMIIOHEHTOB B pacTBopax U cMecsx (OITK-2); HaBbIku
NIPUMEHEHHS CPEJCTB 3aIUUTHl OT IMOPAXKEHUS KOXKU M ABIXaT€IbHOM CHCTEMBI, a TAaKXE CPEICTB
noxapotyiienus (OITK-2); HaBbiku BiageHus] 6a30BbIMH YPABHEHHSIMA XUMUYECKOW TEPMOIUHAMHUKH,
OCHOBHBIMM  pAacye€THbIMM YPAaBHEHMSAMHM KOJUIOMJHOW XMMHMM JUIsl TOJY4YEHMs] [1apaMETpOB,
XapaKTEePU3YIOIIUX COCTOSIHAE U PEaKIIMOHHYIO CIIOCOOHOCTH BemlecTB U aucnepcHbix cuctem (IMK-3);
HaBBIKM BJIQJICHUSI MAaTEMAaTUYECKUM aIlllapaTOM OMHCAHUS JUCIIEPCHBIX CHUCTEM; HAaBBIKM CBOOOJIHOTO
BJIAJICHUS CIIPABOYHOW JIUTEPATYPOii, B TOM YHCIIE C IPUBJICYCHHEM HHPOpMAIIMOHHbIX 0a3 nanHbIX (ITK-
3); HaBBIKM TIOMCKAa M TEPBUYHON 0OpabOTKM HAy4YHOW M HAyYHO-TEXHHYECKOH WHpopmamuu c
npuBiedeHrneM coBpeMeHHbIX 0a3 maHHbIX (OIIK-2), HaBbIKaMH CaMOCTOSITETHHONH paboThl B cdepe
npoBeneHus  HayuHbiX — uccinepoBanuii  (IIK-3), Merogukamu  monydeHUss UM 0OpabOTKU
HKCIIEPUMEHTAJILHOTO MaTepuana, B TOM YHUCJIE C MpHUBJICYEHHEM HH(OPMALMOHHBIX 0a3 JaHHBIX;
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METOJIMKAMU CTATUCTUYECKOW OOpaOOTKU JAaHHBIX, OIEHKH TOYHOCTH M HAJCKHOCTH MOIYyYEHHBIX
pE3yJIbTaTOB; METOAaMH PETHCTPAILIK U 00paOOTKH pe3yinbraToB pusndeckux sxcrnepumentos (IMK-1).

4. O0beM U coiepKaHMe TN CHUTITTHHbI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISICT 2 3a4eTHBIC €IUHMIIBI (72 aKaJIeMHUYECKUX Jaca).

4.1. Conep:xkaHue JAUCIHUNIMHBI
TPYA0EMKOCTBIO 3aHATHH JIEKIIHOHHO-CEMHUHAPCKOI0 THUIA

no pasaenam (Temam),

COOTHECCHHOE€ C BHJIaAMH U

N @OpMBI TEKYILETO
Paznensr (Temsbn) o Bunpl saHATHH, MX KOHTPOJI YCIIEBAEMOCTH
5 ObEM (B ax.uacax)
/1 IUACLIUIUIMHEI 3 0
a.E) SaHATHS 3aHATHS @opMBbl MPOMEKYTOUHOU
© JICKIIMOH- CeMHUHap- arTecralu
HOIr'o TUIla CKOr'o TuIia
1 | MoJiekyasipHO-KMHeTHYECKUE U 6 4
ONTHYEeCKHE CBOHCTBA THCIEPCHBIX
cHCTeM.
Jlaboparophas padorta Ne 1 4 nmabop. | Oruer Ne 1
3aHsTHE
Jlaboparopnas padora Ne 2 4 mabop. | Ortuer Ne 2
3anstie | KonrponbHas pabota Nel
20 | AacopOuus. 6 4
Jlaboparophast pabora Ne 3 4 nabop. | Otuer Ne 3
BrinonHenye pacyeTHOro 3aJaHus 3aHATHC KontponpHas pabora Ne2
3 | 3oum. 6 4
Jlaboparophas padota Ne 4 4 nabop. | Otuer Ne 4
3aHsATHE
JlaGoparopnast pabota Ne 5 4 nabGop. | Ortuer Ne 5
3ansitie | KonrponbHas pabora No3
4 | Peosorus, IMYJILCHH, TEeHbI, 6 4
a’PO30JI1.
Jlaboparophas padota Ne 6 4 nabop. | Oruer Ne 6
3aHsTHE
4 nabop. | Kontponbnas pabota Ne4
3aHsTHE
HUroro 3a cemectp 16 28 3ayer

4.2. PazBepHyTO€ ONUCAHME CO/IEP:KAHNS TUCHUIJIMHBI MO pa3aejaM (TeMaMm)

N Ne
e o
JIEKIH OcHOBHOE cofiep:Kanue JeKIii
TeMbI
u
1 Monexkynapuo-kunemuueckue U onmuieckue colUCmea OUCnEePCHvIX CUucmem

AUCTICPrallMOHHBIC

IToHsATHE O KOJITIOUIHBIX CUCTEMAX U ONPEEICHUE KOJUIOUIHON XUMHUU KAK HAYKH.
MecTo KOJUIOMIHOW XUMHUU cpenu JApyrux Hayk. Kiaccudukamus IucnepcHbIX
cucrteM. CBoiicTBa cucTeM Kak (YHKIMSA UX JUcrepcHOCTH. CXOACTBO U pa3indue
MEXIY KOJUIOUIHBIMU U HICTHHHBIMH PACTBOPAaMH. MeTOIbI MOJIyYEHHUsI JUCITEPCHBIX
CUCTEM:  KOHJICHCALlMOHHBIE,

NCITU3a1us. OuncTka
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KOJJIOUIHBIX CHCTEM: TUAIIN3, IIEKTPOAUAIN3, YIbTPAPUIbTPALIUS.

MonexkyaspHO-KMHETHYECKUE CBOWCTBA JAMCIEPCHBIX CHCTEeM. bBpoyHOBCKoe
nBkeHue no DiHImTeiHy—CMmonyxoBckomy. duddysusa. YpaBHenue DWHIITEHHA
g qupdys3un. OcMoTHYECKHE SBICHHMS B KOJUIOMAHBIX CHUCTEMax, UX pOJib B
Ouonornyeckux mpoueccax. YpaBHenue Bant-T'odpda. CemummenTtannoHHo-
nuddy3noHHOE paBHOBECHE.

OnTHueckue CBOMCTBa KOJUIOMJIHBIX CHUCTEM. PaccestHuMe cBeTa B JUCHEPCHBIX
cucreMax. Oddexr Tunpans. 3akoH Penes W rpaHUIBI €ro NPUMEHEHHUS.
[Tornomenune cBera B JOHUCHEPCHBIX cucrtemax. lIlpumeneHue 3akoHa byrepa—
JlamGepra—bepa. Hedenomerpuss u TypOuaumeTpus. YIbTPaMUKPOCKOIHS H
AJIEKTPOHHAsI MUKpocKonusl. OKpacka 30J1€i.

VYaenbHas TOBEPXHOCTHAs SHEPrus WM IOBEPXHOCTHOE HaTshkeHue. Paborta
o0Opa3oBaHUs TpaHUIlBI pa3zaeia (a3 OJHOKOMIIOHCHTHOH YKHJIKOCTH C COOCTBCHHBIM
napoM. Mexdaznas sHeprus x/k. IlpaBuno AntonoBa. MexdasHas sHeprus
TBEpAbIX Tes. [IoBEepXHOCTHBIE SIBICHUS M MEXaHUYECKHE CBOWCTBA TBEPIBIX TEI.
SABnenust cMaunBanus. Kpaesoii yron. TepMoanHaMuyecKkue yCIOBUS CMauylBaHUS U
pactexanusi. 3akoH IOura. PaGora cun koresunm u anresuu. M3OuparenbHoe
cMauuBaHue, QuoTanus. Ycinoue protupyemocTs yactull. KanumisipHoe qaBieHue.
3akon Jlamnaca. M3aMepenne moBEpXHOCTHOTO HATSKEHUS KUIAKOCTH. XUMHUYECKUN
MOTEHLIMaN U JaBJICHUE Tapa y UCKPUBICHHON MOBEPXHOCTH. YpaBHeHHE ToMcoHa
(KenbBuna). YpaBuenue XKiopena.

Aocopoyusn

3

[TonsiTHE anCcOPOIMH U €€ KOJINIECTBEHHBIE XapaKTePUCTHKH. AJICOPOLIMOHHOE
ypaBHeHue ['ud6ca. [loBepxHocTHO-akTHBHBIe BemecTBa (IIAB) n moBepxHocTHO-
WHaKTUBHBIE BemecTBa. AncopOuus [IAB u3 pacTBOpoB Ha TpaHHUIE C Ta30M.
[ToBepxHocTHas akTUBHOCTB. [IpaBuiio Tpaybe u ero TeopeTnyeckoe 0O0CHOBaHUE
no Jlenrmiopy. 3aBUCUMOCTb TIOBEPXHOCTHOTO HATSDKEHUS OT KOHLIEHTpPAlUU
pactBopa ITAB. Ypasuenue llInmkoBckoro, ypaBHeHHE U30TepMbI JIeHrMIopa.

Ancopbuus Ta30B Ha TBepJOW MOBEpXHOCTH. PaboTa, Temnora U 3HTpoONus
a/1copOIMH. HeonHoponHOCTB MIOBEPXHOCTHU ajzicopOeHTa. Teopus
MOHOMOJIEKYJIIPHOU azicopoIuu Jlenrmropa. ITorennmansHas Teopus
noaumonekyisipHor  aacop6uuu Ilonsau. Kosadduuument addunnoctu. Teopus
MOJIMMOJIEKYJIsIpHOM Teopuu afcopOimu BOT. Teopust kanuuispHON KOHIAEHCAIIUN
3urmonau. OOBsiICHeHUE SIBJIEHUS aJICOPOLIMOHHOrO rHcTepe3nca. XeMocopOIusl.

OcoOeHHOCTH MOJIEKYJISIPHOM  aacopOIMM W3 pacTBOPOB Ha TBEpHOM
MOBEPXHOCTU. YpaBHEHHE M30TepMbl aacopOuuu dpelinanuxa. BiusHue cBONCTB
agcopOeHTa, agcopOTHBa U pactBopurens. [IpaBuso ypaBHHBaHUS NOJIpHOCTEN (a3
Pebunnepa. O6pamenue npasuia Tpay6e. Bausaue agcopOruonnsix cioes [TAB Ha
CMayuMBaHUE W aJre3uro; ruapodoOu3amus u THAPOPUIU3ANMS TTOBEPXHOCTEH.
3aKOHOMEPHOCTH  QJCOPOIMU  DJIEKTPOJIMTOB  HA  TBEPAOM  ajcopOeHTe.
N3buparensnass u oOMeHHas axacopouus. HMoHooOMeHHWKH. Bo3HHKHOBEHHE
nBoirHoro snekrtpuueckoro cios ([A3C). IlpaBuino ®asuca—Ilanera. JImorponHsie
psabl. YpaBHeHue HUKoIbCKOro [Jis HOHHOTO 0OMeHa.

3oau

Crpoenue komtouansix muneml. [Ipasuno ®@asuca—Ilanera—IleckoBa. Teopun
crpoenusa [IOC: T'ensmrosbua—Ileppena, I'yy—Yenmena u IlltepHa: OCHOBHBIE
MOJIOKeHUs, BbIBOJI ¢Gopmyn. Omnpenenenrne dpdextuBroit Tommuasl  J3C.
DJIEKTPOKMHETHYECKUN TOTCHIIMAJ M BJIMSHUE Ha HETO pPa3audHbIX (haKTOPOB:
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TEMIIepaTypbl, CBOMCTB cpebl, 100aBOK MHANGD(EPEHTHBIX U HEUHIU(D(HEPEHTHBIX
anekTpoauToB. [lepe3apsiika 305€ei.

DJEKTPOKMHETUYECKHUE SIBJICHUSA: 3JIEKTpodope3, 3MEKTPOOCMOC, IMOTECHIIUAIIBI
CelMMEHTaluHU U npoTekaHus. OnpeneneHue 3MeKTPOKUHETHUECKUX MTOTEHIHAJIOB.
IIpuMeHeHne INEKTPOKUHETUYECKUX SIBJICHUN HA IIPAKTHUKE.

YCTOWYMBOCTD JUCHEPCHBIX cucTeM. JInodunbHble U AHMO()OOHBIE KOJIOWUIHBIC
cuctembl (o PeOunpmepy). Kunernueckas W arperaTMBHAasi YCTOWYHBOCTH
JUCIIEPCHBIX CHUCTEM, BIIMSHHE TEMIEPATYphbl, pa3MEepOB 4YacTUL, HaJIUYU
COJIbBAaTHBIX 000JIOUEK WM aJCOPOLMOHHBIX CIIOEB. 3aKOHOMEPHOCTH KOATYJISIIHU
ruapodoOHbIX  30iei  snekrtposmtamu. [lpaBunmo  Illymema—Tapmu.  30HBI
YCTOMYMBOCTU IpU Iepe3apsike 30ieil. OCHOBBI COBpeMeHHOM Teopuun JlepsruHa—
Jlanpay (AJIDO). Cunbl npuTsHKEHHS W CHIIBI OTTaJKWMBaHUA. PackimHuBaroiiee
nasienue. OobsicHenue npasuia lynena—l'apau ¢ momoup0 ypaBHEHHs LIECTON
crenenu JlepsruHa. 3aBUCUMOCTh CKOPOCTU KOATyJSUUU TUAPOPOOHOTO 301 OT
KOHLEHTpauuu sJjekTpoiauta. Kuneruka ObicTpoit koarynsuun CMOIIyXOBCKOIO.
Teopust mennenHor koarymsinuu Dykca. CTpyKTypHO-MEXaHUYECKHI Oapbep MO
PeOunnepy; mpo4HOCTb U CTPYKTYpHas BSI3KOCTh aacopOnnoHHbIX cioeB [IAB kak
(haKkTOp CUIHBHOM CTAOWIN3AIINH.

Peonozuﬂ, IMY)J1bCUU, NEHDbL, AIPO30]IU
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Mbuta ¥ monuMmepsl, COCOOHBIE 00pa30BBIBATh JHO(MUIBHBIE KOJIJIOUAHBIE
cucreMbl. Kputnueckass koHuenrtpamus muneuiooopazopanust (KKM), meroast ee
onpenenenus. Comobunuszanus; ee pojib B OMONIOrHYeckux oObekrax. Pusnko-
XUMUS MOIOIIETo JieicTBHs pacTBopoB [1AB.

Crabunusypytouee neiicrsue [IAB Ha mporeccax noxy4eHus eH 1 SMyJIbCHil,
CTPOEHHE U YCTOMYMBOCTh 3MYJIbCHUU. [IpakTHUecKOe IPUMEHEHNE TIEH U AMYJIbCHM.
Paspymienne u obpamienue Qa3 sMysbcuil. A3po30iiu, UX o0IIas XapakTepUCTHKaA,
KJaccu(ukanus, ONTUYECKUE, IICKTPUUYECKHE W JPYrue CBONCTBA a’pPO30JICH.
Y CTONYMBOCTB U pa3pyLICHUE a3pO30JIeHl.

CtpoeHne W CBOWCTBa BBICOKOMOJEKYJSIpHBIX coeauHeHut (BMC).
B3aumoneiicteue BMC ¢ pactBoputenem. CreneHb HaOyxaHus. MosekyssipHble
kosutonibl — pactBopbl BMC. Koanepsanusi. [101131€KTpoIUTHI.

CrpykTypooOpa3oBaHue B JUCIEPCHBIX cHcTeMax. KpucramimsannoHHO-

KOH/JICHCAIIMOHHBIE U KOATYJISIIMOHHBIE CTPYKTYphl. OOpa3oBaHUE U CTPOCHHE TEIICH.
TukcoTponust U ee posib B TEXHOJIOTMYECKHUX IIPOLIECCAX.
Peonoruueckue  cBoiicTBa  JIUCHEPCHBIX  CHUCTEM:  BS3KOCTb,  YNPYTOCTb,
IUIACTUYHOCTh, ypaBHeHMs Hrprorona, Ilyaseins, OinmreiiHa. IIpnunns
QHOMAJIbHOM BSA3KOCTH JIHUCIEPCHBIX CHUCTeM. HEeHBIOTOHOBCKHE KHMJIKOCTH;
IpElIEebHOE HANpSDKEHUE CABUIa; ypaBHeHME buHrama. VYmnpyro-miactudeckue
CBOICTBa TBep1000pa3HbIX cucTeM. TeopeTnueckue Tena Makcemia—bonbliMana u
KenpBuHa. Bpewmst penakcanuu.

5. O0pa3oBaTesibHbIEC TEXHOJIOTHH
HpI/I HN3Y4YCHUU HaCTOHHIeﬁ JUCHUIIIIMHBI UCITOJIB3YIOTCA CIICAYIOIWE HHHOBAIITUOHHEBIC

06pa3OBaTCJ'IBHBIe TCXHOJIOTHH

TEXHOJIOTHs MPOOJIEMHOr0 00y4eHHUs,

PEUTHHTOBas CUCTEMa; PEUTUHT YPOBHS yUEOHBIX JTOCTUKEHUN CTYAECHTOB;
y4eOHO-HCCIIeJ0BATENbCKUE 3aaUl B JA0OPAaTOPHOM MPAKTHKYME;
TEXHOJIOTUS Pa3BUTHUS KPUTUUECKOTO MBIIICHUS;
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— TEXHOJIOTUU CMEIIAHHOTO OOy4YeHUs (YTCHHE JICKIIMH C HCIOJIB30BAHUEM MYIbTUMEIUHHBIX
npe3eHTanuii; ucrnoib3oBanre DMOC «Moi yHUBEPCUTETY ).

6. YueOHO-MeTOAMYECKOE o0ecnieYeHre CAMOCTOSITeIbHOM PadoThI CTYIEHTOB

CamocrosTenbHas padoTa CTYASHTOB 3aKIH04aeTCsl B 0(QOPMIIEHUHN OTYETOB JIAOOPAaTOPHBIX padoT,
HallMCaHUM OIOPHBIX KOHCIIEKTOB II0 3a/JlaHHOM TeMe, NOJArOTOBKE K KOJUIOKBUyMaMm M pEIICHUs
pacueTHbIX 3amad. OOecreynBaeTCsl METOJUYECKHMH YKa3aHUSMH K JaOOpaTOpPHOMY NpPaKTUKYMY:
CanosaukoB A.U., Kypuneia JI.B. PacTBopbl TOBEpXHOCTHO-AaKTUBHBIX BELIECTB B KOJUIOMJIHON XUMHH.
MetoandyeckuMu yKa3aHUsIMH K JaOOpaTOPHOMY NPAKTUKYMY 110 KOJUToMIHON Xumuu. — ViBanoso, 2003.
— 40 c., CanouukoB A.W., Kypuusin JI.B. 3omu u cycnenHsuu. MeTonuyecKUMHU YKa3aHUSIMH K
71a00paTOPHOMY MPAKTHUKYMy IO KOJuIouaAHOM xumuu. — MBanoBo, 2003. — 56 c., CanoBHukos A.U.
Peonmornueckne cBOICTBa AMCHEPCHBIX CHUCTEM. METOAMYECKUMH YyKa3aHMSIMH K JIabOopaTOpHOMY
MPAKTUKYMY 10 KOJUTONAHOM xumuu. — MiBanoBo, 1988. — 24 c. (naxoasaTcs Ha Kadeape B Ie4aTHOM BU/IE),
KpOME 3TOr0 METOAMYECKUH MaTepuall MO OOECIEYEHHIO0 CaMOCTOSITENbHONM pabOThl CTYIEHTOB
npuBoautcs B Ilpminokenuun 1 k paboueit mporpamme aucuuiuinael B OUOC «Moit yHHBEpcUTET»
(comepkut Tpaduk TaOOPATOPHBIX 3aHATHUH, BOMPOCHI K KOJUIOKBHYMaMm M JK3aMEHY, BapHaHTHI
pacyeTHBIX 3a/1a4).

IIpu camocTosATenbHOW paboTe CTyAEHTaM IpelsiaraeTcsi MCIOJIb30BaTh MaTepUalbl JIEKIHM,
JUTEPATypy U3 AOCTYIHBIX AJIEKTPOHHO-OMOIMOTEUHBIX CUCTEM U PA3JIUYHBIX JEKTPOHHBIX PECypCOB.
Tekymas 1 onepexarouasi camMoCTosITeNIbHAsE paboTa, HalpaBi€HHAs Ha YIiyOJeHHE M 3aKpeIuleHHe
3HAHUH, a TAK)KE PA3BUTHUE NPAKTUYECKUX YMEHU 3aKII04aeTCA B:

- paboTe CTYJI€HTOB C JIEKLIMOHHBIM MaTE€PUATIOM;

- IOArOTOBKE K KOJIJIOKBUYMaM, K TEKYLLIEMY 1 UTOTOBOMY KOHTPOJIIO;

- ICTIOJIb30BAHNHU MaTEPUaIOB U3 TEMaTHYECKMX HH()OPMALIMOHHBIX PECYPCOB U YUEOHOM JINTEpaTyphl IPU
MOJTOTOBKE K JJAOOPATOPHBIM M MPAKTUYECKUM 3aHATUSAM;

- HallMCaHUU OTIOPHOT'O KOHCIIEKTA;

- IOATOTOBKE K 3a4eTy.

Bech meToanueckuii Mmarepual o o0ecreyeHnIo caMoCTOSTENIbHOM pabOThI CTYIEHTOB IPUBOAUTCS
B IIpnaoxenun 1 k PIL

7. XapaKTepHMCTHKAa OLICHOYHBIX CPeACTB /UIA TeKylero KOHTPOJsS YCIeBaeMOCTH,
NPOMEKYTOYHOM ATTeCTAlUM MO AUCHUIINHE

B xadecTBe OIIEHOUHBIX CPEJICTB I IPOBEAECHUS TEKYILEro KOHTPOJIS BBICTYIAIOT: 1JAOOpaTOpHbIE
paboThl, KOHTPOJIbHBIE padOThI, pacueTHble 3anaHus. JlJig MpoBeIeHUs UTOTOBOIO KOHTPOJSI — 3a4eT
(BompoCH!I /ISl TIOATOTOBKH K 3a4eTy). 3adeT MPOBOAMTCSA B YCTHOH ¢opme. B pamkax peHTHHTrOBOM
HIKaJIbl, 00yJaroImuics MoKeT HabpaTh Mo JUCHUILTMHE MakcuMaiibHO 100 0asioB, pu 3TOM 3a CEMECTP
MakcuManbHO 60 6aytoB, n3 HuX 30 OanIoB — 3a TabopaTopHbie padboThI (6 padot mo 5 6amios), 20 — 3a
BBIMIOJTHEHUE KOHTPOJIBHBIX paboT (4 KOHTpOJbHBIE paboThl Mo 5 OamnoB), 10 — 3a BBITOJHEHUE
pacyeTHBIX 331aHUH (peleHne 3aa4), OTBET Ha 3aUeTe OlleHuBaeTcs u3 pacuera B 40 6ayios.

Jns mostydeHusl OIEHKH «3a4TeHO» OOydYaroluecss TOJDKHBI HaOpaTh HEe MeHee 55 0aioB
(BBITOTHUTE Bce JTabopaTopHbIE PadOTHl M 0QOPMHUTH OTUETHI IO HUM, HaOpaB CyMMapHO He MeHee 16
0aJyIoB, cllaTh BCE KOHTPOJIbHBIE pabOTHl HE MEHee YeM Ha 3 Oaijia, BHINOJIHUTH PACUETHBIE 3a/laHus
CyMMapHO He MeHee 6 OaiyioB M caTh 3a4eT He MeHee yeM Ha 21 Oamn). OOyyaromuecs He HaOpaBIIue
55 6atoB, WK BBHIMOJHUBINKE U OOPMHBIIHE OTYETHI MEHEe 6 1a00paTOPHBIX pabOT W HAMKCABIIHE
KOHTPOJIbHBIE paboThl MeHee 3 OaiyioB, BBHIMOJIHUBIINE pAacueTHBIC 33/laHUsl CYMMapHO MeHee 4eM 6
0ayIoB M craBiIue 3a4ueT MeHee 21 OaisioB, WM HE HaNKCaBIIME KOHTPOJIbHBIE pabOThl U HE CHaBIINE
3a4yeT MOJYYaroT OLIEHKY «HE 3a4TEHO».
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TumoBsle BapuaHTHI BONPOCOB U TECTOBBIX 3amaHuil HaxoxsTcs B [lpunoxenun 2 x PII «®Donn
OLICHOYHBIX CPENICTBY.

8. YueOHo-MeTOoAuYecKoe U MH(OPMAIIMOHHOE o0ecTieyeHr e JUCHMIITTHHBI

OcHoBHas TuTeparypa:
1. Komnoumgnas xumusi: yaebnoe mocodue / @pannesa H., Pomanenko E., besruna FO., Bonocosa E. —
Crasponionb: CraBpomnoibsckoe uzaanue «llaparpad», 2013. — 52 ¢. To xe [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book_red&id=277427
2. Komnonnnas xumusi: ydeOHoe mnocobue / Kykymkuna M.UW., Mutpodano A.10.; TOY BIIO
«KemepoBckuii rocyaapcTBeHHbIH yHUBEpcHTeT». — Kemepono, 2010. — 216 c.
3. To xe [Dnextponnsiii pecype]. — URL: http://biblioclub.ru/index.php?page=book&id=232755
JononHuTenpHas IMuTeparypa:
1. ®usndeckas U KoutougHas Xumus: ydeOHoe mocodue / Tepsusn T.B. — ExarepunOypr: M3a-Bo
Vpansckoro yuuBepcutera, 2012. — 108 c. To xe [Dnexrtponssii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=239715
2. CymMm B.J1. OcHoBBI KOIIOMAHON XuMuH. YdyeOHoe mocodue. — M.: Axagemus, 2007. — 237 c. (I'pud
YMO nns nanpasnenus 020100.62 Xumus).

Pecypcel nH(popManimOHHO-TEIEKOMMYHUKAIMOHHON ceTH «IHTepHeT»:
Cucrema D9JEKTPOHHOM TOANEPXKKH  0Opa3oBaTeNbHOrO mporecca «MOH — yHHBEPCHTET»
https://uni.ivanovo.ac.ru
ITpodeccuonanbHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:
OBC «YHuBepcuTeTcKas OnbnroTeka onaaitn» Www.biblioclub.ru
DnexTponnas oubnmorexa MBI'Y _http://lib.ivanovo.ac.ru
Onextponnsii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[Iporpammuoe obOecnedyeHue: omnepanuoHHas cuctema Microsoft Windows, maker ogucHBIX
nporpamm Microsoft Office, Mathcad Express, untepret-0paysep Internet Explorer, Moii yuusepcurer.

9. MarepuajibHO-TEXHHYECKOe o0ecredeHne TUCHUNINHBI

Y4eOHble ayIUTOPUH:

- NI TIPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUMA C KOMIUIEKTOM CIIEHUaTU3UPOBAHHON Yy4eOHOI
MeOen W TEXHUYECKUMH CpPEJICTBAMH OOYYEHUs, CIYKAallUMHU IS TPEJOCTaBICHUS y4eOHOU
uHpopManuu O0JIBIION ayAUTOPHUH;

- JUIsl TPOBEIEHUS 3aHATUM CEMUHAPCKOTO THUIMA, KOHCYJIbTallMi, TEKYIIEro KOHTPOJS U
MPOMEKYTOYHON aTTECTAllUH, BBIMOTHEHHUS MPOECKTOB C KOMIUIEKTOM CHEIUATN3UPOBAHHON ydeOHOM
MeOeNu U TEXHUYECKHUMH CPeICTBaMU 00yUeHUSI.

JlaGopaTopusi, ocHalieHHas: 1a00paTOPHBIM 000PYI0BAHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
y4eOHOI MeOeNr U TEXHUIECKUMH CPEACTBAMU O0YUCHHUS.

[Tomerenne mIsi caMOCTOSITEILHON PabOThI, OCHAIEHHOE KOMIUIEKTOM CIEeIHATU3UPOBAHHOM
y4eOHOM MeOenH, KOMIBIOTEPHOW TEeXHHKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecnieuenuneM gocrtyna B DUOC.

JleMOHCTpallMOHHOE 00OpYyIOBAaHUE W YUYEOHO-HATIISIIHBIE TOCOOWS Ui 3aHSATUN JEKIMOHHOTO
TUMa, OOECIEeUYMBAIOIINE  TEMATHUYECKHE  WIITIOCTPAIlMU.  JEMOHCTPAIMOHHOE  00OpyJOBaHHE
(IeMOHCTpAIIMOHHBIE YCTPOMCTBA); DIIEKTPOHHBIE MOCOOUS (MPE3EHTAIIUH), NIeYaTHbIC MTOCOOUS (TAOIHIIBL,
TIJIAKaThI).
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ABTOp padoueii nporpaMMbl IMCUUILIUHBI:
Jo1eHT Kadenpsl PyHIaMEHTATLHON U MPUKIIAJHONW XUMUH, JOII., K.X.H. MargaimmaoBa H.A.

[Iporpamma paccMOTpeHa 1 yTBEpIKICHA Ha 3aceJaHuH Kadepbl GyHIaMEeHTAILHON U IPUKIIQIHON
xumuu 31 asrycra 2021 r., mporoxost Ne 1.

[Tporpamma oGHOBIICHA
npotoko 3acenanus kapeapsl Ne 1 or 30.08.2023 r.

CoriacoBaHo:
PykoBoaurens OI1 T.I1. KycroBa



