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[TporpamMma yueOHON AMCUMITHHBI pa3paboTana Ha ocHoBe DenepanbHOTO
rocyapcTBEHHOro oOpazoBaTesbHOro cranaapta (naitee — ®I'OC) no
CHEIUaIbHOCTU cpeAHero npodeccruonansHoro oopaszoBanus (gaiuee - CI10)
08.02.02 «CTpOUTENbCTBO M IKCILUIYATAIIUA UHKEHEPHBIX COOPYKEHM I

Opranuzanusi-pazpadorunk: punuan BI'TY B ropone bopucornedcke;

Paspabortunk : Cyxununa Haranest iBaHOBHa, IIpenoaBaTeb.




1. MACIHIOPT IPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI
XUMUA

1.1. O6a1acTh NpUMeHEHUs] IPOTrPaAMMbI

[Iporpamma  y4eOHOW MHMCHMIUIMHBI SIBISETCS YacThIO IMPUMEPHOW OCHOBHOM
po)eCCHOHATEHON  00pa30BaTEILHON MPOTpaMMbl B COOTBETCTBHUHU C
OI'OC mno  cmemmanbHOocTH  (crenmanbHOCcTsAM)  CIIO  08.02.02

«CTpOI/ITCJ'IBCTBO " SKCINTyaTallusg HHKCHCPHBIX COOpy}KCHI/Iﬁ »

[Iporpamma y4eOHON AUCIUIUIMHBI MOXKET OBITh UCIIOJIb30BaHA TAKKE KaK 4acTh
MIPUMEPHON OCHOBHOM MpodeccuoHaIbHON 00pa3oBaTEIbHON MpOrpaMMbl B
cootBerctBUM ¢ PI'OC mno cnemumanbHocTH (cnenuanbHOcTsIM)  CIIO
08.02.02 «CtpouTeNnbCTBO M IKCIUTyaTallusl MHKEHEPHBIX COOPYKEHUH » |

npyrux cnenunanbHocren CIIO.

1.2. Mecro y4eOHOM JMCUUILVIMHBI B CTPYKType OCHOBHOM
npogdeccnoHaIbLHON 00pa30BaTeIbHOM MPOTrPAMMBI:

JucrunmHa ~ «XUMHUS»  OTHOCHTCS K JacTH OCHOBHOTO
00111e00pa30BaTEIBLHOTO ITUKJIa YYEOHOTO TUIaHa.

HpI/I €€ OCBOCHHUM UCIIOJIB3YIOTCA 3HAHUA CICAYIOINX AUCHUIIINH.
Mamemamuxa: ONpCACIINTCIIN U CUCTCMbI ypaBHeHHfI; BBCACHHUC B aHaAJIN3

(GyHKUMA OAHOrO MEPEMEHHOTO; OCHOBBI TEOPUU BEPOSITHOCTH; DJIEMEHTHI
MaTeMaTUYECKOW CTATUCTUKH.

Qu3uka: 3aKOHBI COXPAHEHUS; CHJIBI YIPYTOCTH U TPEHUS; CHIIBI TATOTEHUS;
MEXaHUKa >KUAKOCTEM W Ta30B; MOJEKyJIspHas (uU3MKa U TEPMOJMHAMMUKA;
KUJKOCTH, XapaKTEPUCTUKH KUJIKOTO COCTOSIHUS; TEIUIONIPOBOAHOCTD.

Ungopmamuka: WMCTONMB3YIOTCS HABBIKM MPOTPAMMHUPOBAHUS, PadOTHI C
OBM B 1abopaTOpHOM MPAKTUKYME.



buonoeus: pa3sBATHS KUBBIX CHCTEM M B3aUMOJCUCTBUM  MEXKIY
OpraHu3MaMM 4Yepe3 IMOCPECTBO XHMHUYECKHMX BEIIECTB, KOTOPbIE MEpeaaroT
HHpOpMAIIMIO B DKOCHUCTEME U SBIISIOTCS PETYIATOPaAMH BCEX MPOUCXOASAIIUX B
OMOIICHO3¢ MTPOIIECCOB, B TOM YHCJIC B3AaMMOOTHOIIICHHUH YesloBeKa U OMoChephl.

1.3. Hean m 3agaum y4eOHOM MUCUMILIMHBI — TPe0OOBaHUSI K pe3yJbTaTaM
OCBOEHUSI Y4eOHOH JUCIUIJIMHBI:

1.3.1. Heaun qaucuUnInHbI

[lepBass — oOmieBocUTaTEIbHAS W Pa3BHUBArOIIas, KOTOpas 3aKIIOYaeTCs B
(bOpMHpPOBaHUH MHPOBO33PCHHUS CTYACHTA M B Pa3BUTUU y HETO XHMHYECKOTO
MBIIIUICHUSI. BTOpass — KOHKpPETHO - MpakTUYecKas, CBS3aHHAs C H3yYCHHUEM
CBOMCTB D3JIEMEHTOB M OOpa3yeMbIX HMH COCAMHEHUM HAa OCHOBE IIOJOKCHHUI
00IIEH XNUMHU.

1.3.2. 3agauun ocBOeHHUA TUCHUILITUHEI

- CO3JAHHE LIEJIOCTHOTO IPEICTABICHUS O MPOLECCAX U SIBIICHUAX B )KUBOU U
HEKUBOU IPUPO/IE;

- TMOHUMAHUE BO3MOXHOCTEM COBPEMEHHBIX HAyYHBIX METOJOB IO3HAHUS
IIPUPOLBI;

- OBJQJCHUE STHUMH METOAAMH JIs PEIICHHUS 3aJad, BO3HUKAIONIUX IPHU
BBITIOJIHEHUU TTPOQPECCUOHATIBHBIX (PYHKITUH.

- W3y4YCHUE COBPEMEHHBIX TIpoOJieM OOIell XUMUU U TTOHUMAaHHUE
aKTyaJIbHOCTH WX JIJIS YEJIOBEKa M OOIIECTBA.

1.3.3. TpeGoBaHus K pe3yJibTATaAM OCBOEHHSI Y4eOHOM UCIHUTIIHHBI

3nameo:

- KJ'IaCCI/I(l)I/IKaLII/IIO XUMHUUYCCKUX JJICMCHTOB, IIPOCTLIX, 6I/IHapHBIX 151
CJIOKHBIX XUMHUYCCKHUX COC)IHHGHHﬁ;

- OOIIyI0 XapaKTepUCTUKY Tpynmn d3jeMeHTOB lleproanyueckoil CHUCTEMBI,
OCOOCHHOCTH XUMHUU KOHKPETHBIX JJIEMEHTOB M HX HauOoJiee BaKHbBIX
COCIUHECHUM;



- OCHOBHbIE TIYTM PAa3BUTUS HEOPraHMYECKONM XHMHUU U TPOOJIEMBI
IIOJIy4YEHHs] HOBBIX HEOPraHUYECKUX BELIECTB C 3apaHee 3aJaHHBIMU CBOMCTBAMU,
B TOM YHCJIE€ U B pOpME HAHOMATEPUAJIOB.

Ymems:
- NOPUMEHATHh NOJYYEHHBIE 3HAHUA MO XHUMHH IIPU H3YUYCHHH JAPYTUX
JTVCHUIUIMH U B TPAKTUUECKOMN ACATEILHOCTH.

1.4. PexomeHayemMoe KOJUYECTBO 4YACOB HAa OCBOEHHE MPOIrPaMMBbI
yueOHO JUCHHUILIUHBI:

MaKCUMaJIbHOU y4eOHOM Harpy3ku odyuatomierocs 116 yacoB, B TOM 4ucIe:
00s13aTeNIbHON ayIUTOPHOM Y4eOHOM HArpy3Kku o0ydaromierocs 78 4acog;
CaMOCTOATENBHOM paboThl 0Oyyaronierocs 32 yaca,

KOHCYJIbTallMU 6 4acoB.

2. PE3YJIbTATBI OCBOEHHSI TIPOI'PAMMBbI
YYEBHOU JUCIUIIJIMHbI «XUMMUSA»

PGBYJ'IBTaTOM OCBOCHHUS 0a30BOr0 KypCa XUMHHU ABJEAIOTCA Tpe6OBaHI/I}IZ

HaumenoBanue pe3yjbrara 00y4yeHUs

1) chopmMupoBaHHOCTH TPEACTABICHUN O MECTE XUMHH B COBPEMEHHOM
HAyYHOW KapTHHE MUpPA; MOHUMAHUE POJIM XUMHUH B (POPMUPOBAHUU KPYro30pa U
(GYHKIIMOHATIBFHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI MPAKTHUECKUX 3a/1a4;

2) BIAJACHUE OCHOBOIOJATAMOIIMMH XUMUYECKHUMH IMOHATUSAMU, TEOPHUSIMU,
3aKOHAMM UM 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHUE XUMHUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BJIAICHUC OCHOBHBIMHU MCTOAAMH HAYYHOI'O ITIO3HAHUS, UCITIOJIB3yCMbIMU B
XUMUU: Ha6J'IIOJICHI/Ie, OITKMCaHucE, HN3MEPCHUC, OKCIICPUMCHT, YMCHHC
06pa6aTBIBaTB, OOBICHATH PE3YIbTAThI IPOBCACHHLIX OIIBITOB U ACJIATL BLIBOAbDI,
TOTOBHOCTb M CIOCOOHOCTH NPpUMCHATH MCETOAbI IIO3HAHUA IIpU PCUHICHUU
IMPAaKTHYCCKUX 3a7a4;




4) chopMUpPOBAaHHOCTb YMEHHUS [laBaThb KOJIMYECTBEHHBIE OILICHKH U
MPOBOJIUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YPABHEHUSIM;

5) BJIAACHUC IIpaBWJIaMU TCXHUKH 0e301acHOCTH IIpu HCIIOJIb30BAHNN
XUMHNYCCKUX BCIICCTB,

6) chOpMHPOBAHHOCTHL COOCTBEHHOM TO3UIMKM IO OTHOIIEHUIO K
XUMHUYECKON MH(POPMAIINH, TTOTy4aeMOU U3 pa3HbIX UCTOUHUKOB.




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI

3.1. O0beM y4eOHOM IMCUMILIMHBI M BUABI Y4e0HO#l padoThI

Bun yueOHoit padoThl

Oovem uacos

MaxkcumanbHasi yueOHasi HArpy3Ka (Bcero) 116
Oo0s13aTeIbHAA ayAUTOPHAA y4eOHAsl HArpy3Ka (Bcero) 78
B TOM YHCJIE:
TEOPETUYECKOE 00yUeHHE 32
NPaKTHYECKUE 3aHATUA 32
nabopaTOpHbIE 3aHATUS 14
KOHTPOJIbHBIE pabOThI -
KypcoBasi padota (IpoeKT) (eciu npedycmompero) -
CamocrosiTesibHast padoTa o0y4yariuerocs (Bcero) 32
B TOM YHCJIC:
caMocCTosITelIbHas paboTa HaJl KypCcOBOM paboToOM (ITPOEKTOM) -
BHEAyIUTOpPHAs CAMOCTOSITEIbHAS paboTa 32
KouncyabsTanumn 6

Hmoezosas ammecmayus 6 hopme mecmuposanus (1-viti cemecmp) u
oupgepenyupyemozo 3auema (2-ou cemecmp)




3.2. TemaTuyeckuii IJIAH U coAep:kaHue Y4eOHo Jucuunanabl «XXUMMWU S

YpoBeHb
HaumenoBan Coaep:xxanue yueOHOro MmaTepuaJia, JadopaTopHbie padoThl M NPAKTHYECKHUE Oo0bem OCII)SoeHI/IH
He pa3JiesioB M | 3aHATHSA, CAMOCTONATE/IbHAsA padoTa o0y4yarouuxcs, KypcoBas padora (IIpoeKT) 4acoB
TeM (ecnu npedycmompetvi)
1 2 3 4
Pazpnea 1.
OcHOBBI
o0u1e XumMuu
Tema 1.1. Conepxanue yueOHOTo MaTepuana 10
ATOMHO- 1 Omnpenenenre XMMUU KaK HAyKU U IPOU3BOJUTENILHOM CUJIbI OOIIIECTBA.
MOJIEKYJISIPHOE 3HauYE€HUE XMMUU B U3YUEHUU NPUPOJIbI U Pa3BUTUN TEXHUKU. OCHOBHBIE
YUEHHE MOHSTHUS U ONPENEICHUS: XUMHUUECKHUE, PU3nYecKue, (PU3NKO-XUMUYECKUE
MPOLECCHl. XUMHUYECKHUE BEIIECTBA — XUMUYECKUE CUCTNEMDbI. 1
Teopemuueckue u npakmuueckue 3auamus. OCHOBHBIE TOHATHS U 3aKOHBI XUMHUH, 2
aTOMBI U MOJIEKYJIbl, HIOHBI, ATOMHBIE U MOJIEKYJISIPHBIE MacChl, CTEXHOMETPUS 4
CamocrosiTenbHas paboTa 00y4aroIUXCs 4
Tema 1.2. Coneprxanue yaeOHOTO MaTepuaia
KBanTOBO- 14
MEXaHUYECKUE 1
HpeCTaBICHH OOmue KBaHTOBO-MEXaHMYECKHWE TPEACTABICHUS O CTPOEHUM aroMma.

sl O CTPOCHUU

[Tepuomnueckut 3axkoH J.MI. MenneneeBa. IlpuHumnel ee nocTpoeHus B
COOTBETCTBUH CO CTPOCHHMEM AJIEKTPOHHBIX 000104eK aTOMOB. [leprognaHocTh




aToMa

W3MEHEHMS CBOMCTB JIEMEHTOB. 3HAUCHUE YUCHHA O XUMHYECKOU CBSI3H.

KBaHTOBBIE UnCIa KaK XapaKTEPUCTUKA COCTOSIHUSA JIEKTPOHA B aTOME: TJIaBHOE,
opOHuTANBHOE, MATHUTHOE, CITMHOBOE. [[pUHIMIIBI pacTipeeeH s JJIEKTPOHOB B
atome. CTpyKkTypa nepuoduyeckoii cucmemwl s1emenmos 1. 1. Menneneena.
3aBUCHUMOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX U KUCIOTHO-OCHOBHBIX CBOMCTB
AJIEMEHTOB U UX COEAUHEHUN OT MOJIOKEHHUS B IEPUOINYECKON CUCTEME.

Ipaxmuueckue 3anamus. JHEPTU HOHU3ALNAN, CPOACTBO K JIEKTPOHY,
OTHOCHUTEIIbHAS AJIEKTPOOTPUIATEIBHOCTh. OCHOBHBIE TUIIBI XUMUYECKOW CBSI3H.
Mexanu3m 00pa3oBaHMs U CBOMCTBA KOBAJIGHTHOU CBsi3U. KoBajieHTHAs CBS3b
noJsipHas u HenoJisipHasi. MonHas cBsaA3b. [[oHATHE 0 METATIIMYECKOM CBS3H.

CamocrosiTenbHas paboTa 00y4aromuxcs

Tema 1.3.

XuMus
HEOPTaHUYECK
ux
COE€IMHEHUN

ConeprkaHue yueOHOTO MaTepuaa

14

1 Oxcuipl, THIAPOKCHUIBI, COTH. BeCKUCI0poIHbIE KUCIOTHI. ['eHeTHYecKas CBSI3b
MEXK1y HUMU.

OKCI/II[BI, I APOKCUAbI, COJIM. BGCKI/ICHOpOI[HBIe KUCIOTHI. ['eHeTHYecKas CBSI3b MCIKOY




HHUMU.

Ilpakmuueckue 3anamus. llonydenue conei. [ eHeTHUECKAs CBSA3b. 4
Jlabopamopnwie 3anamusi. OCHOBHbBIE KJIACChl HEOPTaHUYECKUX COCTUHEHUIA. 4
CamocTosiTenbHast paboTa 00yJaronmxcs 4
Tema 1.4. Coneprkanue yueOHOTO MaTepHralia 18
CaoiicTBa 1 Pacmeopuwi, nx obpazoanue. CymHOCTb IEKTPOIUTHUECKON TUCCOIUAIUY.
PacTBOPOB I'maponus comneit. I3smenenue pH cpenbl mpu rugpouse.
AIEKTPOIUTOB
Peakiiuu B pacTBOpax 3JIEKTPOJIUTOB, KaK PEAKIIMU UX MOHOB. Y CJIOBUS MPOTEKAHUS 4
MPAKTUYECKU HEOOPAaTUMBIX PEaKIIMil TIBOMHOTO OOMEHa.
DIIeKTpOIUTHYECKas AUcconnaius Boabl. loHHOE nTpou3BeieHue Boibl. BomopoaHbIi
nokasaresnp pH Kak XxapakTepucTMKa aKTUBHOM peakuuu cpeabl. MeToasl
onpexnenexus pH.
Ipaxmuuecxue 3anamusi. DISKTPOIUTHI cadble U cuiibHBIC. CTENIeHb U KOHCTaHTa 4
nuccounanu. Conu, TuIpOIM3YIOLIKUECS IO AHUOHY, 110 KaTHOHY,
HETHIPOJIU3YIONIHECs coiiu. Bausinue BHEMTHUX (aKTOPOB HA CTETIEHb IMOJTHOTHI
TUAPOIIU3A.
JlabopamopHhvie 3ansamusi. BogHbIe pacTBOPHI DJIEKTPOJIUTOB. 6
CamocrosiTenpHas paboTa 00y4JarOmuXCs 4

10



Pa3nen 2.

OcHOBBI
oO011ei u
OPraHUYECKOMN
XUMUHU
Tema 2.1. Conep:xanue yueOHOT0o MaTepuana 12
HucnepcHbie | 2 JucriepcHbIE CUCTEMBI.
CHUCTEMBI.
Oo6mue cBorictBa pactBopoB. Kimaccudukanus I'’JIC. @akTopbl yCTONYUBOCTH. 2
Ilpakmuuecxue 3ansamus. Pemenue 3aa4 o OCHOBHBIM CIIOCO0aM BbIpaKCHUS 2
KOHIICHTPAIIMU PAaCTBOPOB: MaccoBasi A0JIsA, MOJISIpHAsA KOHIEHTPALUs, MOJISIIbHAS
KOHIICHTpAIUSI.
Crpoenune mutiesibl. [Iporieccsl aacopOIuu 1 KOarysisiiuu.
Jlabopamophvie 3ansamus. IlonydeHne TuCepCHbIX CUCTEM METOJIOM KOHCHCAITUH. 4
CamocrosiTenbHas paboTa 00y4YaromuXcs 4
Tema 2.2. Conepxanue yueOHOT0o MaTepuana
Cxopoctb 14
pEeaKUnH.
XUMHYECKOE Xumuueckas kuHemuxa B TOMOT€HHBIX CUCTEMax. JHeprus aktupauuu. [IpaBumo
paBHOBecHUe Bant-T'odda. CyuHocTs kaTanusza.

[Iporecchl oOpaTumbie U HEOOpPATUMBIE.

11



BnusHre KOHIEHTpAIMK Ha CKOPOCTh XUMHUYECKOW peakuu. 3aBUCUMOCTb CKOPOCTH
peaKIMK OT TEMIIEPATYPHI.

Ilpakxmuueckue 3auamus YCIOBUS CMELICHHUS TOMOTEHHBIX U TI'€TEPOrEHHBIX 4
paBHoBecuid. [Ipunuun Jle Illatenpe. KoHCTaHTa XMMHYECKOTO PAaBHOBECHSI M €€
3HAYEHUE JUIS1 XapAKTEPUCTUKH TOJHOTHI IPOTEKAHUS PEAKLIUH.
Jlabopamophvie 3anamus. CMelleHne XUMUYECKOTO paBHOBECHS 4
CamocrosiTenbHas paboTa 00y4Yaromuxcs 4
Tema 2.2. Conepxanue yueOHOro Marepuaa
DIIEKTPOXUMH 18
YECKHUE
CHCTEMBI DnekTpoxuMuieckue cucteMbl. Kopposust MetamioB. CyIIHOCTB 3JIEKTPOJIN3a.
N3mepenne u pacuer J/]C anemenTa. XUMHUYECKAS U DIEKTPOXUMHUYECKAS KOPPO3USL. 2
Mertonpl 3amMTBl METAVIOB OT KOPPO3UHM. AHOJIHBIE M KaTOJHBIE IPOLIECCH B
pacTBOpax ANEKTPOJIUTOB.
lpaxmuuecxue 3anamusi BO3HUKHOBEHUE CKa4yKa IMOTEHIMAJIA HA TPAHULIE DJIEKTPOL- 4
pacTBOp U (PaKTOPHI, BIUSIOUIME HA BEIUUMHY 3JIEKTPOAHOrO noTteHuuana. [lpunuun
NENCTBUS ralbBaHUYECKOro 3emeHTa. Koppo3ust MeTamioB u yuiepo, HaHOCUMBIN
POTEKaHUEM KOPPO3UOHHBIX ITPOLIECCOB. 3aKOHBI U TPUMEHEHUE AIEKTPOIIU3A.
JlabopamopHhuie 3anamus. INEKTPOXUMUYECKUE TPOIIECCHI. 8
CamocrosiTenbHas paboTa 00y4aromuxcs 4

12



Tema 2.3.

Copeprkanue yueOHOTO MaTepuralia

Xumus 11
OpraHU4eCKUX
COCTMHCHUIA HacelllieHHbIE M HEHACBIIIEHHBIE YTIEBOAOPOIAbl. ApPOMAaTHYECKUE YTIEBOIOPOIBI.

Kucnoponoconep:xamue OpraHu4eCKue COCIUHEHHUS.

AJKaHBbl, anKeHbl U apeHbl. CrnupThl U PeHobl. AbAeruasl U KeToHbl. KapOoHOBEIE 6

KHUCJIOTHI. Teopust CTpOeHHs OpraHnyecKux coeanHenuil. Homenkiarypa

opraHudeckux coequHeHui. Knaccudukaius opraHM4ecKux COeAUHEHUM.

CamocrosTenbHas paboTa 00y4armuxcs 5
KoncyabTanm 6
"

Bcero: | 116

13



4. YCJIOBHUS PEAJIM3AIIMY YYESHOM JUCITUITIJIMHBI
4.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY

o0ecIeYeHNIo
Peanuzanust yueOHOM AUCIUTIIMHBI TpeOyeT HaTu4Yus y4eOHOro KaOMHETa XUMHUHU

O6opynoBanue y4yeOHOro kKaOMHETa: JOCKa, pabouee MECTO MJi Yy4allerocs,
HarJIsiAHbIE MaTepUaibl (TaOIUIbI, TIAKATHI).

TexHuueckue cpeacTBa 00yUeHUS:
1. HoytOyk - oTaen MHHOBAIIMOHHBIX 00pa30BaTENbHBIX IPOrPaMM
2. MeauanpoexkTop

O6opynoBanue nabopaTopuu U pabounx MecT J1abopaToOpuUu:
1. llIxad ¢ BBITSXKHOM BEHTHIISIIMEH;

2. JJabopaTopHas XuMUYeCKas MOCy/1a;

3. PeakTuBsbI 111 IPOBECHUS TTPOLIECCOB;

4. Cyxoe roprouee, Aep>kaTes v IpOOHPOK.

4.2.YYEBHO-METOANYECKOE U UHO®OPMAIUMOHHOE
OBECIHHEYEHUE JUCHUIIJIMHbI

421 TIlepeyeHb OCHOBHOW M [ONOJIHMTEJbHOW Y4eOHOH JHMTepaTyphbl,
He00X0AMMO¥ /151 0CBOCHUS TUCHUILINHBI

OcHo6HblE UCMOYUHUKU:

1. Pymsutuc T'.E.. Xumus. 10 wimacc [Tekcr] :  ydeOHMK  JyIst
0011e00pa3oBaTeNbHbIX OpPraHU3alUi C MPUIOKEHUEM Ha SJIEKTPOHHOM
Hocutene (DVD) : 6a3o0BbIi ypOBEHb : PEKOMEHJI0BAaHO MUHUCTEPCTBOM
oOpazoBanuss u Hayku Poccuiickoit ®@enepaunn / [I'.E.Pynsutuc,
@O.I".®enpaman. - MockBa : IlpocBemenue, 2014 (Cmonenck : Cwmod.
nosrpad. komounar, 2014). - 224 c. : wn. + [lpunoxenue (1 31eKTPOH.
ont. muck). - [Ipeam.-and. ykas.: c. 220-222. - ISBN 978-5-09-028570-4 :
537-00.

2. Pymsutuc T.E. Xumms. 11 wmace  [Texer] :  ydeOHUK — mis
o011eo0pa3oBaTeNbHBIX OpPTaHM3AIUN C TMPUIOKEHUEM Ha DSJIEKTPOHHOM
Hocutene (DVD) : 6a30BbIif ypoBEHb : PEKOMEHI0BAaHO MUHHCTEPCTBOM
oOpazoBanuss u Hayku Poccuiickoit @Deneparuu / [ .EwPynasuruc,

14



®.I".@Penpaman. - MockBa : IIpoceemenne, 2014 (Cmonenck : Cwmod.

nonurpad. komounar, 2014). - 223 c. : un. + [punoxenne(1l 27eKTPOH.-ONT.
nuck). - [IpenM. ykas.: c. 220-221. - ISBN 978-5-09-028207-9 : 535-00.

ﬂOl’lOJlHumeJleble UCMOYHUKU.

1.

bontpomerok B.B. Heopranmueckas xumus [DJIEKTpOHHBIN pecypc]:
nocobue JuUisi TOATOTOBKM K  LIEHTPAIM30BAHHOMY TECTHPOBAHUIO/
bontpomerok B.B.—  DNeKTpoH. TEKCTOBbIE JaHHble.—  MMUHCK:
TerpaCucremc, 2013.— 287 c— Pexum JOCTyTa:
http://www.iprbookshop.ru/28139.— 5BC «IPRbooks»

Ky3spmenko H.E. Xwumwus. {11 DIKOTBHUKOB CTApIIMX KJIACCOB H
MOCTYHAIOMKUX B BY3bl [DIIEKTPOHHBIM pecypc]: ydeOHOe mocobme/
Ky3semenko H.E., Epemun B.B., IlonkoB B.A.— DleKTpoH. TEKCTOBbIE
nanHbie.— M.: MOCKOBCKHI TrOCyAapCTBEHHBIM YHUBEpCUTET uMeHu M.B.
JlomonocoOBa, 2015.— 472 C— Pexum JOCTyTIA:
http://www.iprbookshop.ru/54673.— DBC «IPRbooks»

XUMHUS DJIEMEHTOB [DJIEKTPOHHBIA peECypc]|: METOIMYECKHE YKA3aHHS K
MPAKTUYECKUM 3aHATHSM 10 aucuuiuinHe «Heopranuueckas xumusy/ —
DNEKTPOH. TEKCTOBbIE NaHHble.— Jlumenk: JIMnmeukuil rocynapCTBEHHBII
texuuueckuit ynusepcurer, ObC ACB, 2012.— 18 c.— Pexum nocrymna:
http://www.iprbookshop.ru/17684.— 5BC «IPRbooks»

422 Tlepeyenb WH(POPMAIMOHHBIX TEXHOJIOTHI, MCHOJb3yeMbIX IPH

OCylI€CTBJICHUA 06p330BaTe.]'II>HOFO nmpoiecca 1mo JMCHUMIINHE, BKII0Yas NepeuIcHb

MPOrPAMMHOI0 o0ecreyeHusi 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

3. HoytOyxk
4. MenuanpoexTop

4.2.3 llepevyeHb pecypcoB MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH

«HTEpHET», HEOOXOAMMBIX JIJIsl 0CBOCHUSI TN CHUILIUHBI:

o 0 krwNpE

http//www.diss.rsl.ru
http//www.e.lanbook.com
http://elibrary.ru
http//www.iprbookshop.ru
http:// arbicon.ru

http://catalog.vgasu.vrn.ru/Marc\Web?2
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https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.diss.rsl.ru%26ts%3D1479112170%26uid%3D2262080531477547816&sign=bf690cf5cbd7e73c7461ed19a6c9ea1f&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.e.lanbook.com%26ts%3D1479112170%26uid%3D2262080531477547816&sign=4e5fcd30f6ed7f7a63a6acbf11e68aa7&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Felibrary.ru%26ts%3D1479112170%26uid%3D2262080531477547816&sign=bb51e53bfca7f363838bbbcca0a510f0&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.iprbookshop.ru%26ts%3D1479112170%26uid%3D2262080531477547816&sign=059193a10b9e18e26c10915d11ffc8bd&keyno=1
https://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fcatalog.vgasu.vrn.ru%252FMarcWeb2%26ts%3D1479112170%26uid%3D2262080531477547816&sign=afac462d7b35b6c542812d0a4134a0b3&keyno=1

5. KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHHUS YYEBHOM

JUCHUIIIAHBI

KOHTpOJH) u OIICHKa

pe3ybTaTOB

OCBOCHUsSI  y4eOHOW  JUCITUTIIIMHBI

OCYHICCTBIICTCA IIPCIIOAABATCIICM B IIPOHOCCCC IIPOBCACHUSA IIPAKTHYCCKHUX
3aHSATUM TCCTUPOBAHUA, a4 TAKIKC BBIIIOJIHCHUSA 06yanOHlHMHC$I HHAWBUYAJIBbHBIX

3aJJaHu M, IPOECKTOB, UCCIIEIOBAHUM.

PesyabTaTnl 00yueHus
(oCcBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHus

Obyuarowuiics 00NHCEeH 3HAMb.
-OCHOBBI XUMHUH I8 OOILIEro pa3BUTHUSA W
IPOJOJKEHHUS 00y4YeHHS 1o
COOTBETCTBYIOILIECH TIpOrpaMmme

Obyuarowuiics 001xHcen ymems.

- HCIONB30BaTh  MaTeMaTW4YecKHe U
(u3ryecKre MOIENHN IS OTIMCAHUS SIBJICHHH,
POUCXOSIINX B XUMUYECKIX CHCTEMAX;

- yMeTb  00pabaTbiBaThb  TEKCTOBYIO,
rpadM4ecKyi0 W YUCIEHHYIO HH(OpMAIHIO,
co3gaBaTh 0a3bl JaHHBIX M HCIIOJIB30BATh
pecypcbl HTepHeTa;

- TPUMEHSATh HABBIKK W YMEHHUS B JTOH
00acTH Ul pemieHusl SKCIEPUMEHTAIbHO-
NPaKTHYECKUX M TEOPETHYECKHX 3a1ad B
00J1aCTH XMMUHU.

Ilpomesicymounas (Qughgepernyuposannas)
ammecmayus ___obyuarowuxcs  (MUCbMeHHas
paboma), ompadxicaoujas YpoeeHb YC8OeHUs
UMU NOJIYYEeHHBIX 3HAHUL U YMEHUU Y4ebHO20
Kypca «Xumuuy,

HUmocosas (Ouchpepenuuposannas)
ammecmauus __obyuarowuxci  — 6 dopme
mecmuposanus (1-v11i cemecmp) u

«oughghepenyuposanmwiii 3auémy (2-oti
cemecmp) (ycmuas u nucbMeHHas paboma),
ompaxjicaem UmMo208blll  YPOBEHb  YCBOEHUSs.
00YUAIOWUMUCS NOJIYYEHHBIX 3HAHUU U YMeHUll
YuebH020 Kypca « Xumuuy
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PaspaboTunkm:

Gunmnanx BI'TY OpenoiaBaTeilb H.U. CyxuanHa
B ropoae bopucoriedcke

PykoBoautean INIICC3 /M.H. CyropMmuHa

[Iporpamma oOcysxeHa Ha 3acelaHuy METOJNYECKONH KOMUCCHH

«31» aBrycra 2017 roga Ilpotokomn Ne 2

IIpencenareinn METOJINYECKOU KOMUCCHUU é / JI.M. MarBeeBa
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