MHWHUCTEPCTBO HAYKH 1 BBICIIETO OBPA3OBAHUS POCCUMCKOU ®EJIEPALIUU

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbLHOE YUPEXJAEHHWE BBICIHETO OBPA3OBAHUA
«HanuuvoHanpHBIH UCCHNENOBATENbCKUMN A0EepHBIN YyHUBepcurer « MUDU »

TpexropHbIN TeXHOJIOIMYECKUI MHCTUTYT-

dpvymarn deneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTIO 00Pa30BaTe/IbHOTO YIPeXXIeHVIS BBICIIIETO
oOpasoBanams «HaroHaIbHBIN MICCIIeN0BaTeNIbCKUM SIepHbIN YHUBepcuTeT «MVIDW»

(TTV HUSTY MU®W)

YTBEPXKJIAIO

Hupexrop TTU HUAY MUOU
T.U. Yautuna

«26»  wmona 2024 r.

PABOYAS IIPOTPAMMA YUYEBHOM JUCIATLIAHBI

«XHUMUS»

Hanpasienue noarorosku: 12.03.01 [IpubopoctpoeHue
Ipopuan noaroroBku: MudbopmamoHHO-u3MepuTEIbHAS TEXHUKA U TEXHOJIOTHU
KBanuduxanus (crenens) BbIMYCKHUKA: OakanaBp

®opma 00yyeHUsAA: OuHas

TpexropHbii
2024



1 IEJIM OCBOEHUS YYEBHOM JUCIUTIIUHBI

3HaHHE XMMHMHM HEOOXOIMMO Il YCIEUIHOrO IOCJIE0BATEIbHOTO W3y4YeHUs
CTYJAEHTaMH OOIIEHAayYHbIX M CHEUUAIbHBIX AMCHUIUIMH, @ TaKKe JJIs YCIEIIHOM
JESATENbHOCTU 10 CHenuanbHOCTH. V3yueHue XuMuyeckux cucTeM U GyHAaMeHTaIbHBIX
3aKOHOB XHMMHUU C TIO3ULUMH COBpEMEHHOM Hayku. DOpMHpPOBAaHHE HABBIKOB
AKCIIEPUMEHTAIBHBIX UCCIEA0BAaHUM JIsl U3YUEHHS] CBOMCTB BEIIECTB U UX PEAKLIMOHHOM
CIIOCOOHOCTH.

[TomyueHre COBpPEMEHHBIX MPEACTABICHUI O MaTE€pUM M BELIECTBE, O MEXaHU3ME
NpEeBpaIIeHUs] XUMUYECKUX COEIWHEHHI, 00 OCOOEHHOCTAX XWMHUYECKUX MPOIIECCOB,
OOIIMX XMMUYECKUX CHUCTEM, MPUMEHEHHE XHMUYECKUX IPOLECCOB B COBPEMEHHOMN
TexHuKe. POPMHUPOBAHUE HABBIKOB JKCIIEPUMEHTAJIBHBIX HCCIEAOBAHUM JUIS U3Y4YCHMS
CBOMCTB BEIIECTB U PEAKIIMOHHON CIIOCOOHOCTH HX COEIMHEHUH.

XHAMHS U3y4aeT pa3InyHble CBOMCTBA BELIECTBA B 3aBUCHMOCTH OT MX XHMHUYECKOIO
COCTaBa, CTPOCHMSI M BHEIIHUX ycloBUU. Onpenensercs BIUsSHUE PA3IUYHbIX (PaKTOPOB
Ha MPOTEKaHUE XUMHUYECKUX PEAKLMA U UX 3aKOHOMEPHOCTH. BaskHOU npobiiemMoit 3To
HAyKU SIBJISIETCA YCTAHOBJICHHE CBSI3M MEX]Y CTPOEHUEM BEUIECTBA U €ro PEaKklHMOHHOM
CIIOCOOHOCTBIO.

[Iporpamma Kypca mpenycMaTpUBaeT MOJYYEHHE COBPEMEHHBIX MPEICTABIECHUN O
MaTepuud M BEIIECTBE, O MEXAaHM3ME MpPEBpAlllEeHUs XMMHYECKUX COEIMHEHUH, 00
0COOEHHOCTSIX XUMUYECKUX TPOLECCOB B  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaknusax, pacTBOpax; NPUMEHEHHE XUMHUYECKHUX IIPOLIECCOB B COBPEMEHHOM TEXHHUKE.

B mpouecce n3ydeHMss JUCHMIUIMHBL «XUMHS» 3aKJIaJbIBA€TC OOIIEHAYYHBIH U
npodeccroHanbHblil GyHAAMEHT, (GOPMUPYIOTCS OCHOBHBIE NPHUEMbI MO3HABATEIHHOU
JeSATeTLHOCTH, 0€3 KOTOPhIX HE MOXKET OOOWTHUCHh HU OJWH CHEIUAIUCT, B KaKOW ObI
00JaCTH HAYKH, TEXHUKH, IPOU3BOJCTBA OH HU padoTal.

1.1 eaun auCHUNIAHBI

HensMu IUCHUTIIIMHBL «XUMUS» SBISIOTCS TPOYHOE YCBOCHHUE OCHOBHBIX 3aKOHOB M
TEOpUN XHMHH, OBJAJCHHE TEXHUKOW XUMHUYECKHX pacu€ToB, BbIPaOOTKA HABBIKOB
CaMOCTOSITETIbHOM pabOThl C JINTEPATypoOM, OBJIAJIEHHME HaBBIKAMH CaMOCTOSITEBHOTO

BBITIOTHEHUSI XUMHUECKHX IKCIICPUMEHTOB U 000011IeHNsT Ha0It01aeMbIX (haKTOB.



1.2 3agaun AMCHUIITITHHBI

3agayamMu  AUCUUIUIMHBL «XUMUS» SBISETCS: TJIyOOKOE€ YCBOCHHE 3HAaHUU 00
OCHOBHBIX 3aKOHaX XUMHH; HW3YyUYCHHE MPEBPAIICHUN XUMHUYECKUX COCTUHECHMUII,
3aKOHOMEPHOCTSAX JJICKTPOXUMHUYECKUX CHUCTEM; M3yUYCHHUE MPEBPALICHUN XUMHUYECKUX
COCIMHEHU; PAcCMOTPEHHE OCOOCHHOCTEM XHWMHMUYECKHX IPOIIECCOB B pacTBOpax;
M3y4YCeHHE OCHOB aHAIMTHYECKON XMMHUHU (XUMUUYECKass UASHTH(UKAIKS); 03HAKOMJICHHUE
C OCOOCHHOCTSIMH M Pa3zHOOOpa3veM MOJMMEPHBIX MaTepHUAJIOB; OBJIAJICHUE TEXHUKOU
XUMUYECKUX PacueTOB, MPOBEACHUS XUMUYECKUX SKCIIEPUMEHTOB; BHIPAOOTKA HABBIKOB

CaMOCTOSITEIILHOM pabOThI € JIUTEPATYPOH.

2 MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OOII BO
Jlucuuminaa «XHMUS» OTHOCHUTCS K 0a30BOM 4acTH yaeOHOro IuraHa, u3y4aercs Bo 2

ceMmecTpe.

3. KOMIIETEHIIUU CTYJAEHTA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUS YYEFHOM JUCHUIIJIUMHBI / O)KUJTAEMBIE PE3YJIbTATHI
OBPA3OBAHUSA U KOMIIETEHIIUU CTYJAEHTA 110 3ABEPHIEHUU
OCBOEHMHS MTPOI'PAMMBbBI YYEFHOM JJUCITUTIINHBI
3.1 O6menpogeccuoHalbHble 1 YHUBEPCATbHbIE KOMIIETEHIITUN

N3ydyenne mucuumuinHbl «XWMUS» HAMPaBICHO HA (OPMHUPOBAHUE Yy CTYICHTOB
CHEAYIOIINX KOMIIETEHIINM:

Ob6menpogdeccnonanbubie komnereHuuu (OIIK):
— CIIOCOOEH TMPUMEHATHh E€CTECTBEHHOHAYYHBIE M OOIIEHHKEHEPHbIE 3HAHUS, METOJIbI
MaTeMAaTUYECKOr0 aHAJIN3a U MOJEIIMPOBAHUS B MHKEHEPHOMN NESITEIbHOCTH, CBA3aHHON
C MPOEKTUPOBAHUEM M KOHCTPYHUPOBAHHEM, TEXHOJOTUSIMH MPOU3BOJCTBA MPUOOPOB U
KOMILIEKCOB Iupokoro HazHaueHus (OITK-1);

YuuepcaabHble komnereHunu (YK):
— CIOCOOEH yMNpaBisiTh CBOMM BPEMEHEM, BBICTPAMBATH U PEATU30BLIBATH TPACKTOPHIO

caMOpa3BUTHS Ha OCHOBE MPUHITUIIOB 00pa3oBaHus B TeueHue Beeit xu3au (YK-6).



3.2 Ilepeuennb pe3yabTaTOB 00pa3oBanHus, GOPMHUPYEMBbIX TUCHUILIHHOM,

C YKa3aHMEM YPOBHHA UX 0CBOCHUA

B pe3ynbTaTe 0CBOCHUS TUCHUIUIMHBI 00y4YaIOIUNACS TOJIKEH:
3HATh:
— 3HaTh METOABI MATEMATUYECKOTO aHAIN3a U MOJICIIMPOBAHMS; 3HATh (PyHIaMEHTAbHBIC
3aKOHBl W TIOHSATHS E€CTECTBEHHOHAYUYHBIX IWCIUILINH; 3HATh OCHOBHBIC TCHIICHIINH
pa3BUTHS TEXHUKU M TEXHOJIOTUH B obnactu npudopoctpoenus (3-OI1K-1);
— OCHOBHbIE TpueMbl I(P(HEKTUBHOTO YINpaBlIeHUs COOCTBEHHBIM BPEMEHEM; OCHOBHBIE
METOJIMKH CAMOKOHTPOJIS, CaMOPa3BUTUS M CaMOOOpa30BaHHsA Ha MPOTSHKEHUH BCEH
xu3uu (3-YK-6);
yMeTh:
— YMETh IPUMEHSATh METO/Ibl MATEMATHYECKOI'0 aHAJIM3a U MOJIETTUPOBAHUS JJI PEIICHUS
MPaKTUYECKUX  3aJad;  yMETh  TNPUMEHATh  METOJAbl  TEOPETUYECKOTO  H
OKCIIEPUMEHTAIBHOT'O HCCIEAOBAHUSA [JIl TPOEKTUPOBAHMS M KOHCTPYHUPOBAHUS
prOOPOB M KOMILIEKCOB Iupokoro HazHaueHus (Y-OI1K-1);
— 3((EeKTUBHO TUTAHUPOBATh M KOHTPOJIUPOBATH COOCTBEHHOE BpEMS; HMCIOJIb30BATh
METOJIbI CAMOPETYJISINH, caMopa3BuTHsI u camoooydenus (¥Y-YK-6).
BJIA/IeTh:
— BJAJETh HABBIKAMH NMPUMEHEHUS 3HAHUW MATEMaTHYECKOTO aHaln3a B MH)KCHEPHOM
MpaKTUKe TMpU  MOJCIMPOBAHMU;  BIIAJETh HaBbIKAMM  TNPUMEHEHUS  3HAHUU
€CTECTBEHHOHAYYHBIX JUCIUIUIMH B HWHXEHEPHOM MPaKTUKE;, BIIAJIETh HaBbIKAMHU
NpUMEHCHHS OOIICHHKCHEPHBIX 3HAHUI B MHKEHEpHOH nestenbHocTH (B-OIMK-1);
— METOAAMH YIpaBIeHUS COOCTBEHHBIM BpEMEHEM; TEXHOJOTHSMHU NPUOOpETeHHS,
UCTIONb30BAaHUSI M OOHOBIEHUS COIMO-KYJIBTYPHBIX M TNPOQPECCHOHATBHBIX 3HAHH,
YMEHHM, ¥ HAaBHIKOB; METOJAMKAMH CaMOPa3BUTHS U CaMOOOpa30BaHHS B TEUCHHUE BCE

xu3nu (B-YK-6).



3.3 BocnuraresnbHas padora

Hanpasienue/ Co3nanue ycJioBHi, Hcnoabn3oBaHue BOCIUTATEILHOI0 NOTEHIIMAJIA
eJIu o0ecre4ynBalOIIMX Y4eOHBIX IMCIHUILIIHH

EcTecTBeHHOHAY4YHBbIH U 001eNPO(eCCHOHATBHBIH MOTYJIH
IIpodeccuonanbHoe | - GopMupoBaHHe 1.Mcnionp30BaHKe BOCIUTATEILHOTO MOTEHIIMATA
U TPYy/10BO€ rJ1yOOKOTrO MOHUMaHUS JUCLUIIIMH €CTECTBEHHOHAYYHOTO U
BOCIIMTAHUE COIIMAJILHOU POJIU o01IenTpoeCCHOHATBHOTO MOTYJIIS JJIST:

npodeccuu, NO3UTUBHON
1 aKTMBHOM YCTaHOBKM Ha
LIEHHOCTH U30paHHON
CICLIMAJIBHOCTH,
OTBETCTBEHHOIO
OTHOLIEHUS K
npodeccuoHaIbHON
NEeATEIbHOCTH, TPYLY
(B14)

- (hopMUpOBaHMSI TO3UTUBHOTO OTHOIIEHUS K
npodeccun uHXeHepa (KOHCTPYKTOpa, TEXHOJIOTa),
MOHMMAHUA €€ COLUATbHON 3HAYMMOCTHU U POJIU B
0011IeCTBE, CTPEMIICHUS CIIEI0BATh HOpMaM
npoecCuOHAIbHOM 3TUKU MTOCPEACTBOM
KOHTEKCTHOTO O0yUYEeHHS, PEIICHUS IPAKTUKO-
OPUEHTHPOBAHHBIX CUTYAIIMOHHBIX 3a7a4.

- (hopMUPOBaAHMS YCTOMYMBOT'O HHTEPECA K
npodeccuOHAIBbHON 1eATeIbHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIbHO MBICIUTb,
MOHUMAaTh 3HAYMMOCTb MTPOPECCHH MOCPEICTBOM
OCO3HAHHOT'O BbIOOpA TEMATUKU IIPOEKTOB,
BBITIOJIHEHMSI IPOEKTOB € MOCIEAYIOLIEN
MyOIMYHOM Mpe3eHTaueil pe3yibTaToB, B TOM
quciae 000CHOBAaHUEM UX COLMAIBHON U
MPAKTUYECKOM 3HAYNMOCTH;

- (hopMHpOBaHHs HABBIKOB KOMaHIHON pabOTHI, B
TOM YHUCJIE PeaIU3alUU Pa3IMYHBIX MPOEKTHBIX
ponei (Tuaep, UCTIOTHUTENb, AaHATUTHK U TIp. )
MOCPEICTBOM BBITIOJTHEHHSI COBMECTHBIX IPOEKTOB.
2.Mcnonp30BaHue BOCIUTATEIBHOTO MOTEHIIAIA
JTUCITUTIINH "DKOHOMHKA U yIIPABIICHHUE
npousBoacTBOM", "MIHHOBAIIMOHHAS YKOHOMUKA U
TEXHOJIOTHYECKOEe MPEePUHUMATEILCTBO"
"[IpaBoBenenue” miis:

- (hOopMHUPOBAHMS HABBIKOB CHCTEMHOTO BUICHUS
POJIM ¥ 3HAYMMOCTHU BBIOpaHHOH Mpodeccuut B
COLIMAJIbHO-DPKOHOMUYECKUX OTHOIICHUAX 4Yepes
KOHTEKCTHOE 00y4eHHe

- (hopmupoBaHme
MICUXOJIOTUYECKOM
TOTOBHOCTH K
poeCCHOHALHON
JeSITeTLHOCTH TI0
n30panHoi Ipodeccun
(B15)

Hcnonp30BaHuE BOCIUTATENIBHOTO IOTEHIIMAIA
JTUCIUILTNH 001IepoPeCcCHOHATBHOTO MOTYIS
TUISL:

- (hopMHpOBaHMS YCTOMYUBOTO HHTEpECA K
poQeCCUOHANTBHON IeATETLHOCTH, TOTPEOHOCTH B
JTOCTHKEHHUH Pe3yabTaTa, MOHUMaHUS
(G yHKIIMOHAIBHBIX 00513aHHOCTEN U 3324
n30paHHON NPoQecCHOHANBHOM NesITeTbHOCTH,
4yBCTBa MPOo(dhecCcroHaIbHON OTBETCTBEHHOCTH
yepe3 BBIMOJHEHHE Y4eOHBIX, B TOM YHCIIe
MIPAKTUYECKHX 3aJJaHUM, TpeOyIOIUX CTPOroro
COOJTIOICHMSI TTPABUIT TEXHUKH O€30MaCHOCTH U
WHCTPYKIUH 110 paboTe ¢ 000py/10BaHUEM B
pamMKax 1abopaTOPHOTO MPAKTHUKYMa.




HNHTes1exTyajibHOe
BOCIIMTAHHE

- hopMupoBaHUE

KYJIbTYPbl YMCTBEHHOTO

Tpyna (B11)

Hcnonbp3oBaHNE BOCIUTATEILHOTO TOTEHIIMANA
JAMCIUIUINH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOI 0, 00111enpo(heCcCHOHATIBLHOTO

U po(ecCuoHaIbHOTO MOAYIS IS

(dbopMHpOBaHUS KYJBTYPBl YMCTBEHHOTO Tpy/a
MIOCPEICTBOM BOBJICUECHHUS CTY/IEHTOB B y4ueOHbIE
UCCIIEI0BATENILCKUE 3a/1aHUsI, KypCOBBIE paOOTHI U

Ap.

4 COOEP KAHUME U CTPYKTYPA JUCHUIIJIUHBI
OO0uias Tpy10€eMKOCTh JUCHUIUIAHBI COCTABIISIET 3 3a4eTHBIX eauHuIbl, 108 yacos.

Bunbr yuebHoi
AESITELHOCTH, BKITFOUYAs
CaMOCTOSITENTEHYIO 3
paboTy CTYJEHTOB U Texymuit ATTecTall
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JIP3-8
3 Paznen 3 10-14 | © 2 12 9 n3-9 KJI1-12 15
JIP4-11
4 Paznen 4 15-18 | 6 - 10 9 KJI2-14 T3-16 10
Hroro 24 8 40 | 36 50
3ayer ¢ OLEHKOM - 50
100

Hroro 3a CEMCCTpP

JIP- naGoparopHas pabora

KP- xonTponbHas pabora

T-TectupoBanue

KJI-kom1okBuym

W3- uaauBuyanbHOE 3a/1aHKE




4.1 Coaep:xxaHue JeKIHH
Pa3pen 1

OxucnureabHO-BoccTaHOBUTENbHBIE peaknuu (OBP). Okuciienue, BOCCTaHOBJICHHE.

Krnaccudukaims okucauTenbHO-BOCCTAHOBUTEIBHBIX peakinii. Bakueime okucauTenu
1 BoccTaHOBUTENU. CTENeHb OKUCIECHUS 3JieMeHTa. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBa OJJIEMEHTOB M XHMH4YeCKuX coenuHeHuid. CrnocoOsl cocrtaBieHuss OBP.
[Tpumenenune OBP B TexHUKE, MPOMBIILICHHOCTH.

9J’ICKTDOXI/IMI/IIICCKI/I€ CHUCTCMBI. PSIJI CTaHAAPTHBLIX JJICKTPOJHBIX IMOTCHIMAJIOB.

PaBHOBECcHbIE, CTaHAAPTHBIE MOTEHUUAIbl. BO3HMKHOBEHHME CKauKa MOTEHLMada Ha
rpaHulle Mertaji-pactBop. ['anpBanuueckuil snemeHT. CyIIHOCTh 3JEKTPOJIM3A.
DNEeKTpOon3 PacIuIaBOB, PACTBOPOB. ODJIEKTPOJIM3 BOJHBIX PACTBOPOB AJIEKTPOIUTOB.
Karognele, aHOQHBIE MPOLECCHI. DJIEKTPOIM3 C WHEPTHBIM M AKTHUBHBIM AHOJAMH.
[IpumMeHeHne IEKTPOXUMUYECKUX POLECCOB B TPOMBIIUIEHHOCTH.

Pa3znen 2

PactBopbl. Teopus ayiekTpoauTudeckor auccoumanuu. OOpa3oBaHHE pPacTBOPOB.
PactBoputenu. CnocoObl BBIpaKEHUS KOHIIEHTpAlMM pacTBOpPOB. PacTBopuMOCTh
BELIECTB.  OJJEKTPOIMUTHI, HEIEKTPOJUTHL.  PacTBopbl  3mekTponuToB.  Teopus
anekTposmtraeckor aucconuanuu (TO/]). CunbHble, cinadble 3IeKTPOIUTHL. MexaHu3m
mucconmann. MOHHO-MoneKynspHble ypaBHEHMS. (CBOMCTBA KHUCIOT, OCHOBAaHHUW W
conert ¢ Touku 3penus TO/]. KoHncranra u crenens aucconumanun. VIoHHBIE paBHOBECHS
u ux cmenienue. I'maponus conen. Tunbl ruaponnsa. KoHcTanTa u CTENeHb THIPOIIN3A.

Jucconmanus Boasl. BomopoaHbIl MoKa3aTens.

JluctiepcHble cuctembl. Kiaccudukamusi JTUCIIEPCHBIX CHCTEM. JucrnepcHoe
coctostHue BemiecTBa. Kommouasl M KoOJUIOMgHBIE pacTBOpbl. Muremisl. CopOrus u
cOpOIIMOHHBIE TIporiecchl. Koarysmus JUCepCHbIX CUCTEM.

Pazgen 3

XuUMHYECKasI I/I,Z[GHTI/Id)I/IKaIII/I}I.

3agaun M METOAbl AHAIMTHUYECKOW XUMHH. KadyecTBEHHBIM M KOJWYECTBEHHBIN
aHanu3. AHaIUTUYECKUM CcHUrHajl. MeToapl KadecTBEHHOro aHanusa. [Ipuémbl

MOBBIIICHUS CIEU(PUIHOCTH, YyBCTBUTEIBHOCTH peakinil. KucaioTHO-OCHOBHBIN METO/,.



KonnuecTBEHHBIM aHAIM3: METOAbI, 3HA4YCHUE, AaHAJIUTUUYCCKUM CUTHajd. MeTroasl
(UBHKO-XMMHUYECKOT0 U (PU3NUECKOTO aHAIH3A.
Pa3znen 4

Opranunueckne coeauHeHus. OOm@as  XapakTepuCTUKa W OTJIMYUTEIbHBIC

OCOOEHHOCTH  OpPraHMYecKuX  coeAuHeHuil. Teopuss  XMMHYECKOTO  CTPOEHUs
opranndeckux coequnenuit A.M. ByrnepoBa. Kinaccudukainus opraHnueckux BeIIeCTB.
N3omepusi, uzomepsl. Peaknuu monuMepusalui, WX pa3sHOBUAHOCTU. [IpuponHbie u

CHHTCTHYCCKUC BBICOKOMOJICKYJIAPHBIC COCOUHCHUS. HOJII/IMCDHBIC MaTCpUualibl.

II1aCTMACChl, BOJIOKHA, IMOJMMCPHU3alIMOHHBIC WM KOHACHCAIIMOHHBIC CMOJIbI, KaY4YYKH H
ap. Hcnons3oBaHue BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ B IIPOMBINIJICHHOCTH.

CoBpeMeHHbIE TEXHOJIOTHH.

4.2 TemaTnuecKui NJaH JadopaTOPHBIX padoT
1.0OxucnuTeIpHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI.
2. Teopus PIEKTPOTUTUIECKON JTUCCOIMATIHH.
3. [IpuroTroByieHre pacTBOPOB.

4.KauecTBeHHBIN aHau3. Pellienne skcnepuMeHTalbHbIX 3a1a4.

4.3. TemaTH4eCcKHil IVIaH NPAKTHYECKUX 3aHATHIA

1.0OKkucauTENbHO-BOCCTAHOBUTENBbHBIE — Mpouecchl. OCHOBHBIE  OKUCIUTEIU U
BOCCTAHOBUTENN. BnusiHue cpeapl Ha TEYEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. MeToibl pacCcTaHOBKHU KO3 ((DUIIMEHTOB.

2.JJIEKTPOXUMHUYECKUE TMPOILIECChl. DJEKTPOJIN3, KaTOJHBbIE, AHOJHBIC MPOLIECCHI.
3akoHbl 3ekTponuza (Papanes).

3.PactBophl. Teopuss dIEKTPOIUTHYCCKON OUCcOIMaIiU. Pemenwe 3amad u
COCTaBJICHHWE YPABHEHUI HOHHOTO 0OMEHa.

4. I'maponus coneid. Tunsl ruaponusa. Pemenue 3agad.

5. Xumnueckas uaeHTudukanus. KauecTBeHHBINH aHaiau3 BemecTB. KomnmdecTBeHHBIN
aHaiu3 BellecTB. MeTobl KAYECTBEHHOTO U KOJTMYECTBEHHOI'O aHAIU3A.

6.0Oprannueckue  coenuHeHHs. [ eHeTHyeckass CBS3b.  leopusi  CTPOCHUS

OPraHNYCCKHUX BCIICCTB.



7.IlpupogHbie M CHHTETUYECKHUE BBICOKOMOJICKYIISIPHBIC COSAMHEHUS (ITOJIMMEpHI,
OJIUTOMEPBHI).
4.4 CamocTosiTe/ibHasi padoTa CTy/IeHTOB
1. TloxmroroBka k mabopatopHoii pabore Ne 1.

2. BrmonHeHue oTyera 1o JiaboparopHoi padore Ne 1.

w

CamocTosTenbHoe n3ydeHnue Bonpoca: «l[IpuMeHenue snekrponnsa B
POMBIILIEHHOCTH .

IToaroroBka k arrecraiuu no pazaeny Ne 1.

[ToaroroBka k naboparopHoit padore No2,3.

CamocTosTenbHOe U3ydeHue Borpoca: «J{ucnepcHbie CUCTEMBIY.
Brimonaenne otuera mo raboparopHoi padore Ne 2,3,

HOI[FOTOBKa K aTTCCTallvu 110 pasaciry.

© ©o N o g &

[ToaroToBka qoKiIana sl KOJJIOKBUYMa Ha TeMy: «MeTo bl Ka4YeCTBEHHOTO,
KOJIMYECTBEHHOTO aHAJIA3a.

10. ITonroroBka k naboparopHoii padore Ne 4.

11. BeinonHeHue otuera 1o 1abopaTtopHoi padote Ne 4.

12. TToaroroBka J0KJIaaa K KOJUIOKBUYMY «XHMHYECKash UACHTU(DUKAIIIS

13. TloaroTroBka okiana AJisg KOJUIOKBUYyMa Ha Temy: «llomumepHbie MaTepuaibl.
BricOKkOMOIEKYIISIpHBIE BEIIECTBAY.

14. TloaroroBka Kk arrecTanuu mno pazaeny Ne 4.

5 OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Cormacuo tpeboBanmsim OC HUAY MUOU BO mo HampaBiICHHIO ITOATOTOBKH
12.03.01 "IIpubopoctpoenue", peanm3anus KOMIIETEHTHOCTHOI'O IOAXOJa JOJDKHA
npeaycMaTpuBaTh HCIIONIb30BaHUE B YUEOHOM IIPOIECCE AKTHUBHBIX U MHTEPAKTHUBHBIX
dbopM TpoBEeACHUS 3aHATHM B COYCTAHUHM C BHEAYJAUTOPHOM pPabOTON C IEIbIO
dhopMupoBaHUS U Pa3BUTUS MPOGHECCHOHAIBHBIX HABBIKOB O0YYaIOIIMXCS.

B cooTBeTCTBUM C KOMIIETEHTHOCTHBIM IMOJXOJIOM BBIITYCKHUK By3a JOJKEH HE
MPOCTO 00JIa7aTh OMPEACICHHON CYMMOM 3HaHHM, @ yMETh TPU IMOMOIIU 3THUX 3HAHUUN

peiiaTb KOHKPCTHBIC 3a1a491 IIPOU3BOACTBA.



JlekuMOHHBIE 3aHATHS TNPOBOJATCS B  CIELHUAIM3UPOBAHHOW  ayIJUTOPUH C
MPUMEHEHUEM MYJIBbTUMEAUMHOrO MPOEKTOpa B BUAE Yy4E€OHOM Npe3eHTauuu WU
MUHU-TIEKIUA. MUHU-TEKIUS SBISIETCS OAHON U3 3PPEKTUBHBIX (HOPM MPETOAHECEHUS
TEOpeTH4YeCKoro Marepuana. Ilepenx HayajaoMm JIEKOMHM WIM  CEMHUHApa MOXKHO
HCIIOIb30BaTh METOJ ‘“‘MO3rOBOrO IITYpMa”, CBA3aHHBIA C MPEACTOANICH TEMOM, 4YTO
MIOMOXKET  aKTyaJIu3upoBaTh €€ [JJIs  YYaCTHUKOB, BBIACHUTb CTENEHb  HX
MHGOPMHUPOBAHHOCTH U OTHOIIEHHE K TeMe. Marepuan u3iaraercsi Ha JOCTYITHOM s
YYaCTHHUKOB si3bIKe. KaxxaoMy TepMUHY HEOOXOMMO JaTh ONpeAelieHne. TeopuIo Tyylie
OOBSCHATh MO MNPUHLUIIY «OT 0Omero kK yacTHoMy». llepen TeMm, Kak mnepedTu K
CIeyIOUeEMy BONPOCY, HEOOXOAMMO MOABITOXKUTh CKa3aHHOE U YOEIMTHCS, YTO BbI
ObUTH MTPABUIIBHO TOHSTHI.

BaxxHo ccputaTbesi Ha aBTOPUTETHBIE UCTOYHUKY M TOAYEPKUBATD, UTO BCE CKA3aHHOE
W3y4YEHO M OIHMCAaHO  CIEHHAIUCTaMU B JaHHOW obnactu. Ilo okxoHuaHuUM
BBICTYIUICHHUSI HYKHO OOCYIHUTh BC€ BO3HMKIIME Yy YYaCTHHKOB BOIIPOCHI, 3aTeM
CIPOCHUTH, KaK MOKHO MCIIOJIb30BaTh MOJYUYEHHYIO HH(POPMAIIUIO HA IPAKTUKE U K KAKUM
pe3yapTaraM 3TO MOXKET NpPUBECTH. MUHH-IEKIMU MpeqIaraercs MNpOBOAUTh B
MHTEPAKTUBHOM  pEXKHUME:  MEpex OOBsIBIEHWEM  Kakou-mubo  MHGpOpMaIMU
MpenojaBaresb COPAIIUBAET, YTO 3HAIOT 00 3TOM YYaCTHUKH.

VYyeOHble  MaTepHalibl MPEIBSABIAIOTCS OOyYalOIIMMCS JJi O3HAKOMJICHUS H
M3Y4YEHHUsI, OCHOBHBIE MOMEHTHI JIEKIMOHHBIX 3aHATHA KOHCHIEKTHPYIOTCS. OTaenbHbIE
TEMbl WJIM BONPOCHI NPEJIAratoTcsl I CaMOCTOSITEIbHOIO U3YUYEHHSI ¢ 0053aTeIbHBIM
COCTAaBJICHUEM M KOHTPOJIEM KOHCIIEKTA.

Teopernueckne OCHOBBI AUCUUIUIMHBI CTYJEHTBl IOJIYy4YalOT Ha JEKIMIX.
[IpakTHueckne HaBbIKU pacYETOB MPUOOPETAIOTCS HA JIEKIMSIX, PAKTUUECKUX 3aHITHSIX,
IPU BBITTOJIHEHUH JIA0OPATOPHBIX pabOT M UHJIMBUIYATbHBIX JOMAIIHUX 33JIaHUSX.

JlabGopaTopHBI MPAKTHUKYM CHOCOOCTBYET aKTHBHOMY YCBOCHHIO TEOPETUYECKOIO
Marepuaga U MOJTYyYECHHI0 MPAKTUYECKUX HABBIKOB OBJIAJICHUS TEXHHKONM XHMHYECKHX
pacyeToB, TEXHUKOW MpoBeNEeHUs OMNbITOB. JlabopaTopHbie pabOThl MPOBOASTCS IO
MOJrPYINaM, MOATOTOBKA 3aKJII0YaeTcsi B MPOpabOTKe METOAMYECKUX PEKOMEHAAIui,

HarmMCaHusgd XHMHYCCKHUX peaKHI/Iﬁ W BBIIIOJIHCHUA KOHTPOJBHOTO 3aJlaHHA. HpI/I



MIPOBEICHUH JTA0OPATOPHBIX PaOOT MPUMEHSIOTCS TECTHI JIJI TPOBEPKU TEOPETHUECKOM
TOTOBHOCTH CTYJIEHTOB U JIONYCKY K JIAOOpaTOPHBIM paboTaM.

OCO0EHHOCTBI0O M3YUCHHS IUCIUIUIMHBI SBJISETCS PEIICHHE 3a7ad IOCIe KaKIou
TE€MbI JICKIMOHHOIO maTepuana. Ha JIeKuusx MChoyib3yIOTCsl HarjsiiHble MaTepHallbl:
tabnuia «OCHOBHBIE OKHUCIUTENH UM BOCCTAaHOBUTENMW», IutakatThl «l[lomyueHnue cepHoit
KUCIOTBY, «llomyueHue a3zoTHON KHUCTOTBI», «CTpOeHHEe JIIIEKTPOHHBIX 000J0UYEK
aToMOB», Mozellb «CTpOEHUE BEIIECTB W MOJEKYJ»; KoJuleKiuu: «l['ajbBaHOCTErUs»,
«Mertasibl U cIuiaBbl», «COETUHEHUS YTIIEPOAAy.

KonTtpons caMocTosTebHOM paboThl CTYAEHTOB OCYILECTBIISICTCS MPU BHIMOIHEHUH
KOHTPOJIbHBIX CPE30B 3HAHUH, IPOBEACHUU JabopaTOpHBIX padoT. OcHOBHOU hopmoit
KOHTPOJIS SIBJISTFOTCSI OTYETHI 110 JTA00pAaTOPHBIM paboTaM, MHINBHTYaTbHBIC JOMAIITHHIE
3aJ]aHUsl, KOHTPOJIBHBIEC CPE3bl 3HAHUM, 3K3aMEH. KOHTpOIbHBIE CPE3bl 3HAHUI
MPOBOJATCA KaK B TPAJAUIIMOHHOM, MUCbMEHHOUW popMe, TaK U B BHJI€ TECTUPOBAHUS.
Tabnuma. MHTepakTUBHBIE  00pa3oBaTelIbHBIE  TEXHOJOTUM, UCIOJIb3yeMble B

AYIUTOPHBIX 3aHATHUAX.

Bun Hcnonp3yembie
Komuue-cTBO

Cemectp 3aHATHUSA WHTEPAKTUBHbBIEC

4yacoB
(JI, ITP,JIP,) | oOpa3oBareiibHbIE TEXHOJIOTUH

T MynbTUMENUINHBIE TEXHOIOTUH 3

9 ( mpe3eHTalnm)
I1P TectupoBanue 6
Hroro: 14

WNurepaktuBHbIe ()OPMBI MPOBEAEHUS 3aHATUIM NPEICTABICHBI B BUJE MPE3CHTALUN
I10 CJIIEAYIOIIUM TEMaM:
1. PacTBOpBI.
2. T'upponwus.
3. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
4. Teopus 3JIEKTPOIUTHUECKON TUCCOLUALUY.




6 OHEHOYHBIE CPEACTBA IS TEKYIIETI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXXYTOUHOM ATTECTALIUU IO UTOT'AM
OCBOEHUA ANCIUIIJIMHBI U YYEBHO-METO/INYECKOE
OBECIEYEHUE CAMOCTOSATEJIbHOM PABOTHI CTYJEHTOB

CDOHI[ OOCHOYHBIX CPCACTB IIO3BOJICT OHLCHUTHL 3HAHUA, YMCHHA, HABBIKU H

YPOBEHb TMPHUOOPETEHHBIX KoMmeTeHIHH. MOH OIEHOYHBIX CPEACTB IO JAUCIUILIINHE

BKJIIFO4YACT:

6.1 KoMIUIeKT 3aaHuil 1JIs1 TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH.

6.2. OueHOYHbIE CPEeNCTBA ISl IPOBEAECHUS TPOMEKYTOUYHON aTTECTALINY.

7/ YYEBHO-METO/IMYECKOE U THOOPMAILINOHHOE
OBECIIEYEHMUE JUCIUIIVINHBI

7.1 OcHOBHasI JIUTEpaTYypAa
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obpazoBanme). — ISBN 978-5-534-09668-2. — URL : https://urait.ru/bcode/536421

. Hukutnna, H. I'. OOmas 1 HeopraHnyeckas XUMHUs. XUMHUS 3JIEMEHTOB | yYEOHUK U
npakTukyMm Ui By30B / H. I'. Hukutuna, B. U. I'pebenpkoBa. — 2-e u3n., nepepad. u
non. —  MockBa :  MszmarensctBo  [Opaiit, 2024. — 304c.—  (Beicmiee
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534-01498-3. — URL : https://urait.ru/bcode/536069

. O0uras u HeopraHuveckas XxuMus. JJabopaTopHbIN MPaKTUKYM : yueOHOE ocooue asis

By30oB s By3oB/ W.B.Pocun [u gap.]; mnon penakuueir U. B. Pocuna,
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7.2 lonosHUTEIbHAA JIUTEPATypa

1. Kutoes, M. B. Opranunueckas xumus : yueoHoe rnocodue jyist By3oB / M. B. Kittoes,
M. T. A6nynnaeB. — MockBa : M3parensctBo FOpaiit, 2024. — 231 c. — (Boicmiee
obpazoBanue). — ISBN 978-5-534-14691-2. — URL : https://urait.ru/bcode/544310

2. Crach, H.®.ChnpaBoyHuk 10 oOmEeHd M HEOPraHWYECKOM XUMHUHU : ydeOHOe
nocobue mna By3oB/ H. ®@. Crace. — 4-e u3zn. — Mocksa : W3narensctBo FOpaiiT,
2024. — 92 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-00904-0. — URL :
https://urait.ru/bcode/537212

3. CyBopos, A. B. O6miast u HeopraHudeckass xuMus. Bonpockl u 3amauu : yueOHOE
nocobue miusa By3oB/ A. B. CyBopos, A. b. Hukonbckuii. — 2-¢ u31., UCHp. W JIOI. —

Mockea : MzmarensctBo FOpaiir, 2024. — 308 c. — (Bricmiee oOpa3oBaHue). —

ISBN 978-5-534-07902-9. — URL : https://urait.ru/bcode/540651

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHHUIIJIMHbI

Jlns mpoBeneHUs y4EOHBIX 3aHATHH JIEKIIMOHHOTO M CEMHHAPCKOIo THIIA,
TPYNINOBBIE U WHIWBUYAJIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIS, TPOMEKYTOUHON
aTTeCTallUd HCIOJB3YIOTCA Yy4eOHbIE ayAUTOPUM, OCHAIEHHbIE OO0OpYyIOBaHUEM U
TEXHUYECKUMU CPEICTBAMHU OOyUCHHS.

VYyeOHbIC ayaUTOPHUH ISl CAMOCTOSITETHHOW PabOThl OOYYAIOIMIMXCS OCHAIICHBI
KOMITBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO IOAKIKOYEHHUS K cethn «HHTepHeT» u
o0ecriedeHuEeM JOCTyna B JJIEKTPOHHYIO HWH(OOPMAIMOHHO-00Pa30BATEIbHYIO CpEIy
BYy3a.

TTU HUAY MUDU obecrieueH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U
CBOOOJTHO PacIpOCTPaHsAEMOro MPOrpaMMHOI0 00eCIIeyeHusI.

CBeneHuss O Hajqu4YuM OOOPYIOBAHHBIX YYEOHBIX KaOMHETOB, OOBEKTOB IS
MIPOBEICHUS MPAKTUUECKUX 3aHATUHM Npe/icTaBlieHbl Ha ouiransaoMm caiite TTU HUAY

MU®U: http://tti-mephi.ru/ttimephi/sveden/objects
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