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1 IlepeyeHp MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHH N0 JUCHHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMbIMH pe3yJIbTaTaAMHU OCBOEHHs 00pa30BaTeIbHOIM NPOrpPaMMbl

Kon u HaumeHnoBanue
obmernpodeccuoHaIbHON
KOMITETCHITHH

Kon n HaumeHoBaHue
WHJIMKATOpa
obmenpodeccuoHanbHON
KOMIIETCHITUH

[lepeyens mIaHUpyeMBbIX pe3yabTaTOB
00y4eHHS IO TUCIIUILINHE

OIIK-1. CH(;ﬁo6eH pelaTh TUMOBBIE 331241 TPOPECCHOHATBHOM 1EATEIFHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3dKOHOB MaTEMaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHHEM HH(POPMAllMOHHBIX

TEXHOJIOTUN

OIIK-1.1

JeMoHCcTpUpyeT

3HaHHUE
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX,
€CTECTBEHHOHAYYHBIX U
oOmenpodeccuoHaNbHBIX
JACIIUILINH,
HEO0O0XOIUMBIX IS
pEIIeHUs TUIIOBBIX 33/1a4
B 00J1aCTH
arpouH>XEHEpUU

3Hnamb. OCHOBHBIE 3aKOHbBI XUMUH,
COXPaHEHHUs

MAacChl BELIECTB, IOCTOSIHCTBA COCTABA,
NEPUOANYECKUN 3aKOH; XUMUYECKYIO
CHMBOJIMKY. 3HAKH 3JIEMEHTOB, (POpPMYJIbI
BELIECTB; OCHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKHX MPEBPALICHUI: OCHOBHOM 3aKOH
XUMHUYECKON KUHETUKH; XUMUUYECKYIO U
(U3NYIECKYIO TEOPHUIO PACTBOPOB, METOIBI
COCTAaBJICHUS yPABHEHUM OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH;
INEKTPOXUMHUUYECKHE TPOLIECCHI ISl PELICHUS
TUIOBBIX 33]1a4 B 00JIACTH arpOMH)KEHEPUH.

Ymemp: ucnionb30BaTh OCHOBHBIE 3aKOHBI
XUMHUH. COXPAHEHUS MacChl BEIIECTB,
MTOCTOSTHCTBA COCTABA, MEPHOIUICCKHN 3aK0H;
XUMHUYECKYIO0 CHMBOJIMKY: 3HAKU SJIEMEHTOB,
(hopmyIIbI BEIIECTB; OCHOBHBIE
3aKOHOMEPHOCTU XUMUYECKHX MTPEeBPAIICHHIA
JUTSL PEIIIEHUS] TUTTOBBIX 33]1a4 B 00J1acTH
arpOMH>KEHEPHH.

Bnaoems: HaBbIKaMH UCITOJIb30BaHUS
OCHOBHBIX 3aKOHOB XMMHUU: COXPAHEHUS MACChl
BEIIECTB, OCHOBHBIMHU 3aKOHOMEPHOCTSIMHU
XMMUYECKHX MPEBPAIICHUI, METOJIaMU
COCTaBJICHUS yPAaBHEHHUI OKUCITUTEIIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMH, peaKIuil
AJIEKTPOJIN3a; PAOOTHI XUMUYECKHX UCTOYHUKOB
TOKa, KOPPO3UU METAIJIOB U METO/IbI 3aIIUTHI OT
KOPPO3UH JIJIsl pEIICHUSI TUTIOBBIX 33/71a4 B
00J1acTH arpOUHKEHEPUH.

OIIK-1.2

Ucnonp3yeT 3HaHusA
OCHOBHBIX 3aKOHOB
MAaTEMATHYCCKUX U
€CTECTBEHHBIX HAYK JUIS
peiCHUs CTAHAAPTHBIX
3aJa4 B arpOMHKEHEPHUH

3namu: KaK UCNOJIb30BaTh OCHOBHBIE 3aKOHBI
XUMHH. COXPAHEHUS MACCHI BEILIECTB,
MIOCTOSIHCTBA COCTaBa, MEPUOANUECKHM 3aKOH
JUIS pelIeHus 3a1a4 B Ipo(ecCHOHATbHOM
JIESITEJIbHOCTH.

Ymems: ncnonb30BaTh OCHOBHBIE 3aKOHBI
XMMUH: COXPaHEHUS MACCHI BELLIECTB,
IIOCTOSIHCTBA COCTaBa, IEPUOJUYECKHM 3aKO0H;
XUMHYECKYI0 CHMBOJIUKY: 3HAKH 3JIEMEHTOB,
(opMyIIbI BEIIECTB; OCHOBHBIC
3aKOHOMEPHOCTH XMMUYECKUX MPEBPALLEHUN
JUTSL pEIIeHUs] TUTIOBBIX 3a/1a4 B
npoeccrnoHaIbHOM AesITETbHOCTH.




Baadems: HaBbIKaMU IEMOHCTPUPOBATH
OCHOBHBIC 3aKOHBI XUMHU. COXPAaHCHUA MACChI
BEIIECTB, IOCTOSHCTBA COCTABA,
MEePUOINYECKU I 3aKOH; XUMHUYECKYIO
CUMBOJIMKY. 3HAKH JIEMEHTOB, (DOPMYJIbI
BEIIECTB; OCHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKUX IPEBPALICHUH JUIS PEILICHUS
TUIIOBBIX 3a/1a4 B MpodeccuoHaNbHOM
JIeATEITbHOCTH.

B pesynprate ocBoenusi OIIOII GakamaBpuara mo HamparieHuio noarotoBku 35.03.06
ATpouHKeHepHs, MO TUCLUILTHHE «XUMUS», O0YydJaroluiics OJDKEH OBJIAJETh CIEAYIOIIMMHU
pe3yabTaTaMu 00 yICHHUS




2 MecTo aucuuminasl B crpykrype OIIOIT BO

JlucuumnianHa OTHOCUTCS K JUCHHUILIMHAM 06s38TebHOI yacTu b1, Nzyuaercs B 1
cemectpe, Ha 1 Kypce mpu ouHO# hopme 0OyueHUs: 00yJaroImuMucs, mocTynuBmumu B 2021 r.

W3ydeHne IUCHMIUIMHBI MpEArojiaracT MPEABApPUTEIIBHOE OCBOCHHUE  CIEIYIOIIHX
JUCHUILIUH yueOHoro rmaHa: «Martematukay, «Duznkay.

JucnuriuHa sSBISIETCS] OCHOBOIOIATAIOIICH, PYU U3YYEHUN JUCHUILIMH Y4eOHOTO IJIaHa:
«MarepuajaoBeicHUE UM  TEXHOJOTHSl KOHCTPYKIIMOHHBIX  MaTepualioBy, «l HWIapaBiIuKay,
«Temnorexnukay, «IpakToOpbl U aBTOMOOUIINY, «TOIIMBO M CMa30YHbBIE MaTEPUATIBI.

3 O0beM THCHUILIHHBI B 3a4€THBIX eIMHUIIAX C YKAa3aHHEM KOJIHYeCTBA
aKaJeMHYeCKHX YaCOB, BbIJIeJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yalomuxcs ¢
npemnojaBarelieM (M0 BUJIaM y4eOHbIX 3aHATHI) U HA CAMOCTOSITEJIbHYI0 padoTy
o0yuawummuxcs
OO01mas Tpy10eMKOCTh JUCIUILIUHBI COCTABIIsET 2 3a4eTHbIC €AUHUIIBI, /2 yaca, ans 2021
roJia MOCTYIJICHUS

Tabmua 3.1.- Pacnipenenenue GpoHIa BpeMEHH 10 ceMecTpaM U BUIaM 3aHSTHI

Ounoe 3aouHoe

. o0y4eHue oOyueHue

Buj yueOHBIX 3aHATHIA
1 cemectp | Ycran. | Ceccust
ceccua | 1

KonTtakTHasi padoTa o0y4aronmxcs ¢ npenojgaBaresiemM 35 4 3
(Bcero, yac)
B TOM YHCJIE:
JIEKIIMH, Yac 16 2 -
71a0opaTOpHBIE 3aHATHUS, Yac 18 2 -
NPaKTUYECKUE 3aHATHS, Yac - - 2
3a4er, 4ac 1 1
CamocrosiTesibHas padoTa 00y4aronmxcst 37 32 33

(Bcero, yac)

B TOM YHCJIE:

-[I0/ITOTOBKA K JTAOOPATOPHBIM 3aHATHSM, Yac 10 16 15
- paboTa ¢ TecTaMH U BOIPOCAMH ISl CAMOIIOJITOTOBKH, Yac 19 16 9
- BBITIOJTHEHHE KYpCOBOI paboThI, 4ac - - -
- TIOJITOTOBKA K 3a4€TY, Yac 8 - 9
OO0mast TPy10eMKOCTh yac 72 36 36

3a4. eI. 2 1 1




4 Copep:xaHue TUCUMILIMHBI (MOAYJISI), CTPYKTYPHPOBAaHHOE 110 pa3jejiaM U TeMaM ¢

YKa3aHueM OTBECACHHOI'0 HA HUX KOJIMIECTBA aKAICMUYCCKUX YaCOB U BUA0B y‘leﬁHbIX

3aHATHH

Tab6numa 4.1.- Pa3aenbl IUCHUILIAHBI U TPYIOEMKOCTD 10 BUIaM Y4EOHBIX 3aHATHHA

(B akaIeMHUECKUX Yacax)

Ne Pa3nen nucuunianubl Buzpsl yueObHO# paboThI, BKIIIOYAsi CAMOCTOSITENILHYIO padoTy
TEMBI CTYICHTOB H TPYIOEMKOCTh
JCKIIHH na0. MIPAKT. BCETrO ay/l. CaMoCT.
paboThI paboThI 9acoB pabora
OYHO |3a04Y | OYHO [320Y| OYHO | 320 | OYHO |3a0Y | OYHO | 3204
HO HO YHO HO HO
1 TToHsTHS ¥ 3aKOHBI 2 0,5 2 - - 1 4 0,5 6 15
CTEXHOMETPUHU
2 CtpoeHue BeliecTna 2 - 2 - - - 4 - 3 15
3 OCHOBBI XUMHYECKOM 2 - 2 - - - 4 - 3 20
TEPMOIUHAMUKH U
KHUHCTUKH
4 JucniepcHbie 2 0,5 6 1 - - 8 15| 15 15
cucremsl. PactBopsbl
5 DIIEKTPOXUMHUYECKHUE 4 0,5 4 - - 1 8 05| 10 15
IIPOLIECCHI
6 OKUCIIUTENIBHO- 4 0,5 2 1 - - 6 15| 10 15
BOCCTAHOBHTEJIbHBIC
peakuuu
Hroro | 16 2 18 2 - 2 34 6| 47 | 95
Tabnuna 4.2.- ConeprkaHre TUCIUIUIMHEI, CTPYKTYPUPOBAHHOE 110 pa3/iesiaM U TeMam
Ne Coneprxanue paszena (TeMbl) AUCIUTUTHHBI Bpewms, ak.gac
(ouHO)
OYHO
1 Pa3nen 1. [ToHSITHS ¥ 3AKOHBI CTEXHOMETPUH
Jlexyuu
1.1 | OcHOBHBIE HOHITHS U 3aKOHBI X HUMHH. 1 0,5
1.2 | Teopus AEKTPOTUTUYECKOM TUCCOLIUAIINH. 1 -
Jlabopamopuwvie pabomol
1.3 | Peakiuu nonnoro oomena. CBoiictBa aM(pOTEpHBIX
THJIPOKCHJIOB. 2 -
Hpakmuqecm/te p(l60mbl
1.4 | OcHOBHBIE KJIACCHI HEOPTAHMYECKUX COCTUHEHUH. - -
1.5 | CunbHble u cna0ble 21eKTponauThl. KOHCTaHTa nucconuanuu. - -
2 Pa3nen 2. CTpoeHue BelecTBa
Jlexyuu
2.1 | Crpoenue aroma. [lepuonndeckas cuctema 3J1€MEHTOB 1 -

5




J.A.MenneneeBa

2.2 | XuMHUeCKasi CBSA3b M CTPOCHUE MOJICKYII. 1 -
Jlabopamopuvie pabomoi
2.3 | Ctpoenue BenecTna 2 -
3 Pa3nes 3. OcHOBBI XUMHY€ECKOH TEPMOIHMHAMUKHN U KHHETUKH
Jlexyuu
3.1 DHepreTuka XMMHUYECKHUX MPOIECcCOB. TepMOXuMHusl. 1 -
3.2 XuMuyeckas KHHETHKA. 1 -
3.3 XuMHUYECKOe paBHOBECHE. - -
Jlabopamopuwvie pabomoi
3.4 Pemenue 3aa4 no repMouHaMHUKe 2 -
4 Pasnen 4./Iucnepcubie cucrembl. PacTBopbl
Jlexyuu
4.1 | JlucniepcHbIE CUCTEMBI U PACTBOPHI HEAJIEKTPOIUTOB. ) -
4.2 | Teopus dICKTPOITUTHICCKON TUCCOIUAIINH. 1 0,5
4.3 | CrocoObl BeIpaKE€HUS KOHIIEHTPAIIMU PacTBOPOB. BomopoaHbIii 1 -
MoKasareib. [ uaponus comei.
Jlabopamopuvie pabomoi
4.4 | CnocoObl BRIpaKE€HUSI KOHIICHTPAIIMH PACTBOPOB. 2 1
4.5 | BogopoaHsblii mokas3aTens. 2 -
4.6 | T'maposns comei. 2 -
IIpaxmuueckue pabomul
Teopus HIIEKTPOITUTHIECKON TUCCOIHAIINH. - -
5 Pa3nes 5.21eKkTpoxumMnyeckue Npouecchbl
Jlexyuu
5.1 | XumuuecKkue NICTOUHUKHU TOKA. AKKYMYISTOPBI 1 -
5.2 | Dnekrponus. 1 0,5
5.3 | Koppo3swust MmeTamios. 1 -
5.4 | Mertopl 3alIUTHI OT KOPPO3HUHU. 1 -
Jlabopamopuvie pabomoi
5.5 | Dnekrponus. 2 -
5.6 | Koppo3us meTasios. 2 -
Jlabopamopuvie pabomoi
XHAMHYECKUE NCTOYHUKHU TOKA. AKKYM YIS TOPBI 4 -
6 Pa3nen 6.0kucauTe1bHO-BOCCTAHOBHUTEJIbHbIE PEAKIMHU
Jlexyuu
6.1 | CocraBnenue ypapaenuii OBP. 2 0,5
6.2 | Merton »1eKTpoHHOrO OanaHca. 2 -
Jlabopamopuvie pabomoi
BinstHue cpenibl Ha XapakTep IPOTEKaHUs peaKkuil 2 1

IIpaxmuueckue pabomul

Cocrasnenue ypasHaeHuii OBP. -




5 [lepeyeHb yueOHO-MeTOAUYECKOT0 00ecredeH sl 1JI CAMOCTOSITeILHOH PadoThI
00yJAKOIMXCS MO THCIHUTLTHHE (MOTYJIIO)

1. IIpakTuky™m 1Mo oOIIEH XMUMHUU Ui CaMOCTOSTENbHOW padoThl. Yacte 1 (ais cTymaeHTOB
UM u TC u ¢akyiabprera JECHOrO X035MMCTBAa U 3K0JIOTHH) / cocTaBuTenn XanuyuinHa 3.M.,
latimapnanoBa A.A., @an3oB T.X., Axmer3siHoBa P.P. U3n-Bo Ka3z.I'AY 2019 ., -64c.

3. Pabouas Terpamp mo xumuu. s crymentoB MM u TC HampaBieHUSM IMOATOTOBKH
«ATpoUHKEHEpUA», «OKCIUTyaTallusi  TPAHCIIOPTHO-  TEXHOJOTMYECKUX  MAIIUH U
komiuiekcoBy». CocraBurenu XanmuymuiuHa 3.M., HlaiimapaanoBa A.A., Axmer3ssHoBa P.P.
Uszn-Bo Ka3z.'AY 2014 r., -32c.

5.1 [IpumepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB:
He npexycmoTpena

6 ®@oH/1 OLIEHOYHBIX CPEICTB /ISl MPOBeIeHUsI TPOMEKYTOYHOM aTTecTAUN 00YYAIO X CS
M0 THCHUILTHHE (MOTYJIIO)

[IpencraBieH B MpUIIOKEHUH B pabodeil mporpaMme AUCIUILTUHBL «XUMUS»

7 IlepeyeHb OCHOBHO¥ U 10MOJITHUTEIbHON YueOHOI JIUTEPaTyphl, HE0OXOAUMOII 1151
OCBOEHMSI THCIUTLITMHBI (MOTYJIs1)

a) OCHOBHasI JIUTEpaTypa
1. MapreiHoBa, T. B. Heopranuueckass xumwusi: ydeOnuk / T.B. MapreiHoBa, W.I.
Cymonwunkas, 10.C. AreeBa. — MockBa: UH®PA-M, 2018. — 336 c. + [lom. marepuabl

[DnexTponnsiii pecype; Pexum nocryma: http://new.znanium.com]. — (Beiciuee oOpa3oBaHue:
bakanaspuar). — www.dx.doi.org/10.12737/25265. - Pexum JIOCTyMa:
https://new.znanium.com/document?id=302331. - ISBN 978-5-16-105523-6. - Tekcr:

anekTpouHsii. - URL: https://new.znanium.com/catalog/product/940420

2. babuueBa, 1. A. TlpakTukyMm 1O XHMHH. ydeOHO-MeTomauyeckoe mocodue / M. A.
babuuera, C. C. lllykmuna. — 2-e u3g. — OpenOypr: Opendyprekuii [AY, 2015. — 202 c. —
ISBN 978-5-88838-929-4. — Tekcrt: anektpoHHblii // JIaHb: 371€KTPOHHO-ONOIHOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/134503

3. Bocrpukosa, H. M. Xumus: Yuyeonoe nocodue / Bocrpukosa H.M., Koponesa I'.A. -
Kpacnosip.: C®Y, 2016. - 136 c.: ISBN 978-5-7638-3510-6. - Tekct: snexrponHsnid. - URL:
https://new.znanium.com/catalog/product/968024

4. WpryranoBa D.A., I'apmonoB C.IO., Conun B.®. Xumus ¥ KOHTpOJb KadecTBa
AKCIUTYaTal[MOHHBIX MPOAYKTOB. Yuebuuk. — M.: UHOPA-M, 2014. -528c. [DnekTpoHHBIIH
pecypc; Pesxxum mocryma http://znanium.com].

0) IOTOMHUTEIbHAS JIUTEPATypa

1. Endumor B.U. OcuoBbl o01meit xumun: yue6. nocodue / B.1. Endpumon. — 2-e u3p.
— Mocksa: THOPA-M, 2015. — 256 c. — (Bsicmiee oopa3oBanue: bakanaBpuar).- ISBN 978-5-
16-010066-1 (print); ISBN 978-5-16-101776-0 (online). - Tekct: anekrponHsii. - URL:
https://new.znanium.com/catalog/product/469079

2. UpryranoBa 3.A., T'apmonoB C.IO., Commn B.®. XumMusi u KOHTPOJIb KadecTBa
AKCILUTYaTal[MOHHBIX MPOAYKTOB. YueOuuk. — M.: UHOPA-M, 2014. -528c. [DnekrpoHHBIIH
pecypc; Pexxum mocryma http://znanium.com].


http://new.znanium.com/
http://www.dx.doi.org/10.12737/25265
http://znanium.com/
http://znanium.com/

8 Ilepeyenn pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu«HTEepHETY,
HEeO0OXO0MMBbIX JIJIsl 0CBOCHHSI TN CIUTIIMHBI (MOTYJI51)

1. www.webelements.com
2. www.xumuk.ru

3. yandex.ru

4. rambler. ru

5. google. ru

9 MeToanyecKue yKa3aHusl I 00yYAIOIIUXCS M0 0CBOCHH IO THCHHIIIHHBI (MOTYJIsA)

OCHOBHBIMU BHMJIaMH YUY€OHBIX 3aHATHH A CTYIEHTOB [0 JaHHOMY Kypcy ydeOHOMH
JIUCLUUIUIMHBL ~ SBJISIOTCA:  JICKIUH, MPAKTUYECKHE 3aHATHsS, JaO0OpaTOpHbIE 3aHATUA U
caMmocCTosITeNIbHast paboTa CTYIACHTOB.

Metoanyeckne yKa3aHHMs K JIEKHIMOHHBIM 3aHATHSIM. B XoJe JIEKIIMOHHBIX 3aHATUI
HEOOXOAMMO BECTHM KOHCIEKTHUpOBaHME ydeOHoro Matepuasa. OOpamare BHHUMaHHE Ha
KaTeropuu, GopMyIHpOBKH, PACKPHIBAIOLIUE COJAEPKAHUE T€X WM MHBIX SBJIECHUN U IPOLECCOB,
Hay4HbI€ BBIBOJIbI U IPAKTUYECKUE PeKOMeHAaluK. JKenaTeaIbHO OCTaBUTh B pa00UnX KOHCIEKTax
110JIs, Ha KOTOPBIX J€JIaTh IOMETKU U3 PEKOMEH/I0BAaHHOW JINTEPATYPHI, JONOJIHSIOIME MaTepHal
IPOCIYLUIAHHOM JIeKIUH, a TaKkKe MOJUYEpPKUBAIOIUE OCOOYIH0 BaXKHOCTh TE€X MM MHBIX
TEOPETUYECKHUX MOJIOKEHUH. 3a1aBaTh IPENOAABATEI0 YTOUHSIOIIME BOIPOCHI C LEJIbIO YICHEHUS
TEOPETUYECKUX IOJIOKECHUN, Pa3pPEILIEHUS CIIOPHBIX CUTYyaLUH.

MeTtoanyeckue peKOMEHJAUMH CTYAEHTAaM K MPAKTHYeCKHM 3aHATHAM. BaxHoi
COCTaBHOM YacTbl0 y4eOHOro Ipolecca B By3€ SBIAIOTCS NPAKTUUYECKUE 3aHATHS KOTOpBIE
IIOMOTal0T CTY/ACHTaM I1y0e YyCBOUTh Y4eOHBII MaTepual, IpuoOpecT NPaKTUUECKUE HaBbIKU U
HaBBIKM TBOpYECKON paboThl HaJ y4eOHOW, HAydHOH JUTEpaTypol, HOPMAaTUBHBIMU MPABOBBIMHU
nokymeHTamu. [InaHbl MpakTUYECKUX 3aHATUM, UX TEMaTHKa, PEKOMEHyeMas JUTepaTypa, Leilb
U 33Jla4¥l ee U3ydeHHs coOOIIat0TCs MPerno/iaBaTeseM Ha BBOJIHBIX 3aHATHAX WM B METOJANYECKUX
yKa3aHUAX [0 JAaHHON TUCIUIUINHE.

MeTtoanveckne peKOMEHIAUMHU CTYACHTaM K JadopaTopHbIM3aHaTHAM. [Ipu nmoaroroske
K JIaDOpaTOPHBIM 3aHATHIM PEKOMEHYETCS CIASAYIOLINI NOPSAI0K JEeHCTBHIA:

1. BHUMaTenbHO NPOaHAIU3UPOBATh MOCTABICHHbBIE BOIIPOCHI, ONPEAETUTh 00bEM U3JI0KEHHOTO
MaTepuasa, KOTopblii HeOOXOUMO YCBOUTb.

2. I3y4uTh IEKIIMOHHBIE MaTepHallbl, COOTHOCS UX C BOIIPOCAMH, BBIHECEHHBIMU Ha 00CYKIECHHUE.
3. IlpounTarh pEeKOMEHIOBAaHHYIO OOS3aTENbHYIO W JOMOJHHUTEIBHYIO JUTEPATYPY, AOMOIHSISA
JICKLIMOHHBIN MaTepra (3KenaTelbHO JIeNIaTh MUCbMEHHbIC 3aMETKH).

4. OTMETUTH NOJIOKEHUS, KOTOPBIE TPEOYIOT YTOUHEHHUS, 3aMKCUPOBATh BO3HUKIIINE BOIPOCHI.

5. Ilocne ycBOEHHS TEOPETHUECKOTo Marepuana HeoOXOAMMO MPHUCTYNATh K BBITOJHEHUIO
naboparopHoro 3aianus. JlJabopaTopHOe 3a/1aHre PEKOMEH1YETCS BBIITOJIHATD MTUCHbMEHHO.

Metoanyeckue PeKOMeHAaluu CTyAeHTaM K CaMOCTOSITEJILHOM
pabore.CamocTrosiTennpHas paboTa CTYJICHTOB SIBISETCS COCTABHOM YaCThIO UX Y4eOHOW pabOTHI U
UMeEeT IeJIbI0 3aKperyieHue U YriiyOJieHue MOJy4eHHBIX 3HaHUM, YMEHMH M HaBBIKOB, IMOUCK U
MpHOOpETEHNE HOBBIX 3HAHUH.

CamocrosiTenbHasi paboTa CTYIEHTOB BKJIIOYaeT B Ce€0sl OCBOEHHE TEOPETUYECKOTO
MaTepuajga Ha OCHOBE JIEKIIMM, OCHOBHOW M JOIOJIHUTENBHON JMTEpPaTyphbl, MOATOTOBKY K
7abOpaTOpHBIM ~ 3aHATHSIM B UHAMBUAYAIbHOM M IpymnnoBoM pexume. CoBeTsl 1O
CaMOCTOSITENIbHOH paboTe C TOYKM 3PEHUs MCIOJIb30BaHUS JIMTEPATYpbl, BPEMEHH, TITyOHHBI
popabOTKK TEMBI U Jp., @ TaKkKe KOHTPOJb 3a JESATENIbHOCTHIO CTYAEHTA OCYIIECTBISETCS BO
BpeMs 3aHATHM.

Ilenpto mpenonaBarenst SBIAETCS CTUMYJIMPOBAaHHE CaMOCTOSITEIBHOIO, YIIyOIEHHOTO
U3Yy4eHUs MaTepuana Kypca, XOpOIIO CTPYKTYPUPOBAHHOE, IIOCIIEAOBATEIbHOE H3JI0KEHNE
TEOPHH Ha JIEKLIUAX, OTPaOOTKa HAaBBIKOB pEILIeHHs 3aa4, KOHTPOJIb 3HAHUH CTY/IEHTOB.
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IIpu moaroroBke K J1aOOPAaTOPHBIM 3aHATUSM U BBINOJIHEHUM KOHTPOJIBHBIX 3aJaHUH
CTYZIEHTaM CIIeyeT MCII0JIb30BaTh JINTEPATypy U3 MPUBEAECHHOIO B JaHHON MporpaMMe CIUCKa, a
TaKe PyKOBOJICTBOBATHCS YKA3aHUSMHU U PEKOMEHIAIUSIMH ITPETIOAaBATEIIS.

Ilepen kaxxabIM Ja0OPATOPHBIM 3aHATUEM CTYACHT U3ydaeT IUIaH 3aHATHS C NIEPEeYHEM TeM
U BOIPOCOB, CIUCKOM JIUTEPATyphl W JOMAIIHUM 33/JaHHEM [0 BBIHECEHHOMY Ha 3aHITHE
Marepuainy.

CTyaeHTy peKOMEHIyeTcsl CIenylolas CXeMa IOATOTOBKM K 3aHSATHIO U BBIMOJIHEHHUIO
JIOMAIlIHUX 33 JaHHH:

- MpopadboTaTh KOHCTICKT JICKIIHIA;

- MPOAHAINU3UPOBATH OCHOBHYIO U JIOTIOJIHUTEIBHYIO JUTEpaTypy, PEKOMEHOBAaHHYIO I10
u3ydaeMomy paszeny (Moayiwo);

- U3Y4UTh PEUICHUs TUIIOBBIX 3a/1a4;

- PEeIIUTh 33JaHHbIE JOMAIIIHUE 33JaHHS;

- IIpY 3aTPYAHEHUAX CPOPMYIUPOBATH BOIIPOCHI K IPEIOIaBATEIIIO.

B KoHIIe KaX0T0 J1ab0paTOPHOTO 3aHATHS CTYIEHTHI MOIYJa0T «JOMAITHEe 3aaHne» IS
3aKpeIuIeHus npoilieHHoro Marepuana. Jlomaniaue 3a1aHust HEOOXOAUMO BBIIOJIHATH K KXKAOMY
3aHATHIO. CIIOKHBIE BOMPOCHl MOXKHO BBIHECTH Ha OOCYXKIEHHE Ha 3aHITUH WX Ha
WH/MBUyalIbHbIE KOHCYJIbTALIUU.

Crnenuduka IUCHMIUIMHBI — ONpEAENsSeT  HEOOXOAMMOCTh  pabOThl €  MAacCHBOM
3aKOHOJATEIbHBIX MU HOPMATHBHBIX JIOKYMEHTOB, KOTOpas IO 3aJaHUIO IPENOAaBaTelisi MOXKET
OCYIIECTBIISTHCA B CIIEAYIONIHNX (hopMax:

- CocraBieHue OINOPHOIO KOHCIEKTa - BMJI CaMOCTOSITE€IbHOM paboThl CTyIEeHTa IO
CO3JJaHUI0 KpaTKOW MH(POPMALIMOHHON CTPYKTYpHl, 00OOMmIaomeld W OTpaKawIIed CyTh
MaTepuajga HM3y4aeMblX HOPMATHUBHBIX JOKYMEHTOB. OMNOpHBIA KOHCIEKT INPHU3BAaH BbIACIUTH
TJIaBHBIE OOBEKTHI H3y4EHUs, 1aTh UM KPATKYIO XapaKTepHCTUKY. VICroab3yst CHMBOJIBI, OTPa3HTh
CBSI3b C APYrUMH sieMeHTaMu. OCHOBHAs Ie/Ib OIOPHOTO KOHCHEKTa - 00JerdyuTh 3allOMUHAHUE.
B ero cocraBieHHM HCHOJIB3YIOTCS pa3inuHbie 0A30BBIC TIOHSATHS, TEPMUHBI, 3HAKH (CHMBOJIBI) —
ornopHele curHanbl. CocTaBlieHHE ONOPHOIO KOHCIIEKTa K TeMaM OCOO0€HHO 3((eKTHBHO Y
CTYACHTOB, KOTOpbIE€ CTOJKHYIUCh C OonblIUM 00beMOM HH(GOpPMalUU IPU MOATOTOBKE K
3aHATUSAM M, HE 007ajas HaBbIKAMU BBIIEIMTH TJIABHOE, MWCIBITBIBAIOT TPYIHOCTH MpU €€
3armoMuHaHUH. OTOPHBII KOHCIEKT MOXET OBITh MPEACTaBICH CHUCTEMOW B3aMMOCBSI3aHHBIX
reoMeTpuuecKkux (uryp, cojepxkammx OJIOKM KOHLEHTPUPOBAHHOH HHpOpManmuu B  BUAE
CTYIICHEK JIOTUYECKOH JIECTHUIIBI, PUCYHKA C JIOTIOJTHUTEIBHBIMH 3JIEMEHTaMH | JIP.

- CocraBnenue cBogHOU (0000mIaromIeii) TaOIUIBI 0 TEME — 3TO BHUJ CAMOCTOSTEILHOM
paboThI CTY/IEHTA [0 CHCTeMaTH3alul 00beMHOI HHOpManuK, KoTopas cBoauTcs (0000IaeTcs)
B pamke Tabnuipl. PopMHpPOBaHHE CTPYKTYpbl TaOJHUIBI OTPa)kaeT CKJIOHHOCTb CTYIEHTa K
CHCTEMAaTH3allud MaTepuana M OTPaKaeT €ro YMEHHUs 10 CTPYKTYPUPOBAHHIO WH(POpPMAIIHH.
Takue TabauIBI CO3AIOTCA KaK MOMOIIb B M3Yy4eHUH OOJIBLIOrO o0beMa MH(OpMAIuH, xKenas
MPHUIATh €My ONITUMAIIBHYIO POPMY IS 3aIIOMIHAHUSI.

- CocraBieHue rpadoJOTHIECKON CTPYKTYpl — O3TO OY€Hb MPOJYKTUBHBIA BH]
CaMOCTOSITENTLHONH pabOTHl CTYIACHTa MO CHUCTEMaTH3allii WH(QOPMAIUK B paMKaxX JIOTHYECKOH
CXEMBI C HaTJSIHBIM TpaduuecKkuM ee n3odpaxenueM. I'padorioruueckas CTpyKTypa Kak crocod
cucreMarn3anud WHQOpMAMK SPKO W HATJSATHO TIPEACTABISICT ee cojaepkaHue. Pabora mo
CO3JIaHHMIO JIa)KE€ CaMbIX IMPOCTHIX JIOTHYECKUX CTPYKTYp CHOCOOCTBYET Pa3BUTHIO Y CTYICHTOB
NMPUEMOB  CHCTEMHOTO  aHaJM3a, BBIICICHUS  OOmMX  OJJEMEHTOB W  (PUKCHpOBAHUS
JOTIOJTHUTEBHBIX, YMEHUS a0CTParupoBaThCcsi OT HUX B HYXKHOU cUTyalluu. B oTiinyne oT Apyrux
crmoco0oB  rpaduueckoro  oToOpakenus  uHpopMmanmu  (TabNMI,  PUCYHKOB,  CXEM)
rpadojoruueckasl CTPyKTypa JellaeT yIop Ha JIOTHYECKYIO CBS3b 3JEMEHTOB MEXAYy COOOH.
I'padmka BeICTyIaeT B pOJIHM CPECTBA BhIpaKeHUs (HATISHOCTH).

- CocTaBlieHHE CXEMBbI, HJUTIOCTpalluu (PUCYHKA) - 3TO 00Jiee MPOCTOi Criocod 0TOOpaxeHUs
uHpopmanuu. llenpro 31Ol pabOThl ABISETCS PAa3BUTUS YMEHHS CTYAECHTOB BBIAEIATH IVIABHBIE
9JIEMEHTBHI, YCTaHABIMBATh MEXAY HUIMHU COOTHOLICHUS, OTCICKUBATH X0/ PAa3BUTHUS, U3MEHEHUS
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KaKoro-imbo mpoliiecca, sSBJICHHs, COOTHOIIEHUS KaKuUX-TMOO BEIMYUH M T.A. BTOpocTemneHHble
JieTaIy ONUCATEIbHOIO XapaKTepa ONyCKalTCs. PUCYHKH HOCAT Yale cXxeMaTH4ecKui Xapakrep.
B Hux BBIIEISAIOTCS M 0003HAYAIOTCS OOMIME DJIEMEHTBI, UX TOMOrpadUYecKue COOTHOIICHUS.
Pucynkom MokeT ObITb OTOOpa’keHHE JAECHUCTBHS, 4YTO CIIOCOOCTBYET HAIJIAJHOCTH H,
COOTBCTCTBCHHO, JIYHIICMY 3alIOMUHAHUTIO AJITOPHUTMA.

BeinonHenne 3azaHus NpPaKkTUUECKOro 3aHATHUsA 3aBepuiaercs goma. [lo pesynpraram
o(opMIISIOTCST OTUETHBIE pabOTHI, KOTOPbIE CAAIOTCS MPETOAABATEINIO 110 3aBEPIICHUH H3y4eHUS
TeMbl, OQOPMIAIOTCS IO OOUMM TpeOOBaHUSIM K O(OPMIIEHHIO TEKCTOBBIX JOKYMEHTOB,
IIPEICTABIISIOTCS B JIEKTPOHHOM BUJIE.

B Hauasie npakTHUeCKOro 3aHATHUS, KaK IIPABUJIO, IPOUCXOAUT OOCYXK/IEHUE BBINOIHEHHBIX,
CTYIEHTOM 3aJaHHil. DTO BO3MOXKHOCTh Uil CTYICHTOB e€IIe€ pa3 oOpaTHUTh BHUMAaHUE Ha
HETOHATHBIE JI0 CUX IOP MOMEHTBI U OKOHYATEJILHO pa3o0paTrh UX.

Ha MMPAKTUYCCKOM 3aHATHUN Kaﬁ(ﬂblﬁ €TI0 Y4aCTHUK OOJIKCH OBITH TOTOBBIM K OTBETAM Ha BCE
TEOPETUYECKHE BOIPOCHI, IOCTABJICHHBIE B IIJIaHE, IPOSIBIATH MAaKCUMAJIbHYIO aKTUBHOCTh IIPU UX
paccmoTpeHuu. OTBETHI JOKHBI CTPOUTHCS CBOOOIHO, YOSAUTEIBHO U apTyMEHTHUPOBAHO.

[IpenonaBaTens cieauT, 4yTOOBl OTBETHI OBUIM TOYHBIMH, JIOTUYHO IOCTPOCHHBIM M HE
CBOAWINCH K YTCHHUIO KOHCHeKkTa. HeoOxoaumo, 4ToObl BBICTYHAIOIMIMM TMPOSBISI TIYOOKOE
HNOHMMAaHUE TOrO, O YE€M OH TOBOPHUT, COMOCTABISI TEOpETHYECKHe 3HaHHs (OmpeeseHHi,
YTBEPXKICHUA M T.J.) C UX NMPAKTHUYECKUM NPUMEHEHHEM ISl PEelieHHs 3a/1ad, ObLI CHOCOOCH
IIPUBECTH KOHKPETHBIE IPUMEPHI T€X MOJIOKEHHUH, 0 KOTOPBIX paccyxkaaeT TeopeTndyecku. B xoze
00CYXIEHHsI MaTepHajiga MOTYT pa3ropeThesi CIOPHI, AUCKYCCHUH, K YJaCTHIO B KOTOPBIX JTOJDKEH
CTPEMHTBHCS Kaxbpli. B 3akitoueHne oOCyXJeHMsI IIPEroiaBaTelib, elle pa3 KpaTKo Pe3roMHUpyeT
W3YYCHHBI Marepuil. 3aTeM HayMHAETCS OOCYXKIEHHE IO TeMme, 0003HaueHHOW MJIsi JaHHOTO
IIPaKTUYECKOro 3aHATHs. B mporecce 3TOro oOCYXIEHHMsI CTYAEHTBI IOJ PYKOBOJICTBOM
npernojasaTens 0ojee NIyOOKO OCMBICIHMBAIOT TEOPETUYECKHUE IIOJIOKEHUS 110 TEME 3aHATHSL.
3aTeM NPUCTYIAIOT K BBIIIOJHEHUIO IPAKTUYECKOTO 3aaHHUS.

TBopueckoe oOCykIeHHEe, IUCKYCCUM BBIPAOATHIBAIOT YMEHHSI M HABBIKH HCIIOJIh30BaTh
pUOOPETEHHbIE 3HAHUS IS PA3IMYHOTO PO/ia OPATOPCKOM eI TeIbHOCTH

IlepeyeHb MEeTOAUYECKHX YKA3AHUI IO JUCHUIIHHE!
1. Tlpaktukym mo odmeit xumun Yactb 1 (aist crynenroB UM u TC u dakynabreTa JeCHOTO
xo3siictBa u 9konoruu) CocraBurenu XammymumHa 3.M.IlalimapaanoBa A.A.,dDan3oB
T.X.,Axmer3ssnoBa P.P. U3g-so Kaz.I'AY 2019r.
2. Pabouas terpamp mo xumuu. [ns crymentoB UM m TC HampaBieHHSM MOITOTOBKH
«ATpOMH)KEHEpHUs»,  «OKCIUlyaTallusd  TPAaHCHOPTHO-  TEXHOJOTMYECKMX  MAllUH U
koMmIuiekcoB».Cocrapurenu XanuymwiuHa 3.M., lllalimapnanoBa A.A., Axmer3sHoBa P.P.
Usn-Bo Ka3z.'AY 2014 r., -32c¢.

10 TlepeueHb HHGQOPMANMOHHBIX TEXHOJIOTHI, MCHOJB3YyeMbIX MPH OCYLIECTBJIECHUH
o0pa3oBaTeIbHOIO0 Tpouecca MO JUCHUIUIMHE, BKJIKWYas IepeYeHbIPOrPaMMHOIO
ob0ecrieyeHnst ¥ MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

dopma Hcnons3zyemeie IIepeuenn IIepedyens mporpaMMHOTO
IPOBEICHUS UH(POPMALINOH- UH(POPMAIIMOHHBIX obecrieyeHus
3aHSATHUS HbI€ TEXHOJIOTUU | CIIPABOYHBIX CUCTEM
(mpu HEOOXOAMMOCTH)
Jlexumonuslit | MynbTUMe M- HET 1. ChemicSoft
Kypc HbI€ TEXHOJIOTHH 2. Chemica Predictor v3.0
B COUCTAHHH C 3. Crocodile Chemistry 1,5
TEXHOJIOTHEHN 4. OnepanyoHHascUcTEMA
IPOOJIEMHOTO Microsoft Windows XP
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U3JI0KEHUS Professional Service Pack 2;
5. Microsoft Office WORD 2003;
6. Microsoft Office Excel 2003
7. InternetExplorer;
8. MathsoftMathcad 12
[Tpaktuyecku | MynbTumMenni- HET LMSMoodle (moxynpHast
cHu HBIC TCXHOJIOI'NN 06’beKTHO-OpI/IeHTpOBaHHa$I
JTa00paTOPHBI JUHAMHUYecKas cpeia 00 ydeHus);
e paboThI «Antumnaruat. BY3». 3A0
CamocrosTen - «Antu-Ilnarunary,
bHas paboTa

11. Onucanue MaTepHAIbLHO-TEXHHUYECKOI 0a3bl, HEOOXOAUMO¥ JJIsA OCYIeCTBJIEHUS
00pa30BaTeJILHOIO MPOIECCa MO JUCHHUILIHHE (MOTYJII0)

Jlexuuu

JIeKITMOHHAS AYTUTOPHS C MYTBbTHMEIUHHBIM 000pyaoBaHueM Ne223

ocoukowpE

Hoyr6yk ASUS K50C,;

Mynbstumenua npoextop EPSON — 1 mit.;

Okpan DA-LITE -1 mr.;

Jlocka,

Cron v cTyn [JIs IpeTnoaaBaTes;

CToJIbI U CTYNBS 17151 CTY/ACHTOB, MOABIKHAS Kadeapa.

[Ipaktuueckue
3aHATHUSA

cupwNZE

Aynutopun206-207
[lepuonnueckue Tabmuubl xXuMuueckux siemeHToB ..

CHACIICCBA.

Ta6J'II/IIII>I BHGKTpOXI/IMI/I‘IeCKOFO prI[a MCTAJIJIIOB.
Hoyr6yk ASUS K50C,;

Jocka,;

Cron u cTyn Ui IpenoaaBaTes;

CTOJ'IBI 158 CTYJ'II:JI 1A CTYJIGHTOB,

JlaGopaTopHble
3aHATHUS

WCooNoOR~WNE

14.

Aynuropun 206-207
BrITskHBIE IKAQBI.
IIITaTuBHI.
Tpenoru.
I"a3oBble TOpenKy.
Hentpudyru.
TureabHbBIC IIUTIIIBL
Kepamnueckue TpeyrojibHUKH.
[narenm.
CymunbHble mKagbl.
dapdopoBbIe TUTIIH.
OKCUKATOPBI.
CrexistHHBIE cTakaHbl BMecTUMOCTRIO 250, 100 1 50 mo.
Mepasbie nuuHApsl BMecTHMOCTRI0 250, 100, 50 1 10 M.
WunukaropHas Oymara (yHHBepcalbHasi, KPACHBIA JIAKMYC,

CHUHUIl JIaKMYC).

15.
16.
17.
18.
19.
20.

CTekJIsTHHbIE TATIOYKH.

CTexJIsTHHBIE U TUTACTUKOBBIE TPOOHUPKH.
bropetku BMeCTUMOCTBIO 25 M1,
[TpombIBanku.
MepHnsie k01061 BMECTUMOCTBIO 50 MiT.
Crnuprossie TepmomeTpsl 0-100°C.
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21. DrexkTpoHHBIE TEXHHUYECKHE Bechl “Ohaus”.
22. pH-metpor «Okotect-2000.

23.  JlencumeTpsl (apEOMETPHI).

24.  MUKpPOCKOIIBI.

25.  XUMHYECKHE PEaKTHBHI.

CamocTrosTrenbHas [Tomernienue A1t CaMOCTOATENBHOM PabOThI, KOMITBIOTEPHBIE KITACCHI
pabora 518, 502 (kommbroTepsl — 20 1T, JOKAIBHAS CETh, IOCTYII B UHTEPHET U
OUOC) 1 unTanbHbIN 3251 OMOINOTEKH OCHAIIIEHHBIE KOMITBIOTEPAMH
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