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AHHOTANUA

HucuumnnHa «XuMUsS» JaeT NPEACTaBICHHE O COBPEMEHHOM KapTHHE MUpa,
3aKJIa/IbIBACT OCHOBBI €CTECTBEHHOHAYYHOT'O  MHPOBO33PEHHS, CIYXHT (PYyHIAMEHTOM
OOLIETEXHUYECKOW d3pynuiuu, (OpMUPYET HaBBIKA OSKCIEPUMEHTAIBHOTO HCCIEIOBaHUS
XUMHYCCKUX ITPOLCCCOB.

1. IIEJTh OCBOEHHUS YYEBHOM JUCIIATIIAHBI

Hebio yueOHON AUCITUTUTHHBI « XUMHUS» SBJISICTCS OCBOCHHE CTYJIEHTAMU COBOKYITHOCTH
CPEJICTB, CIOCOOOB M METOJIOB ACSITEILHOCTH, HAIIPABJICHHON HAa MCIOJIL30BAaHUE 3HAHUN XUMUU
Ha IIPOU3BOACTBE M B MPO(PECCHOHATILHOMN ACATEIBHOCTH.

YyeOHbIe 320291 JUCIHHUILJINHBI .

— W3Y4YUTh OCHOBHBIE 3aKOHBI XUMUHU U IPAHMIIBI UX IPUMEHUMOCTH;

— IOJYYUTh TEOPETUYECKUE 3HAHUSA O CTPOCHUU XMMHUYECKUX 3JIEMEHTOB, MATEPHUAJIOB,
UX CBOMCTBAX U BO3MOYKHBIX, B3AMMOJCHCTBHIX MEXIY COOOM;

— OBJAJAETh MPUHLMIAMH MAaTEeMaTUYECKUX pPaCUETOB KHHETHKH, TEPMOJUHAMUKU M
PaBHOBECHBIX COCTOSTHUM XMMUYECKHUX MPOLIECCOB,;

— 00BEKTUBHO OIICHUBATh TOKCUYHOCThH TEX UM MHBIX BEIIECTB, MPOAYKTOB XUMHUYECKHUX
peaxkiuu;

— chopMHpOBaTh HAYYHOE MBIIUICHUE M CIIOCOOHOCTh MPUMEHSATh XUMHUUYECKUE 3HAHUS
P U3yYeHHUH NMPO(EeCcCHOHABHBIX JUCIUILIUH U B IPO(ecCHOHANIBHON NeSTeIbHOCTH.

2. MECTO YUYEBFHOU JIJUCIUILIMHBI B CTPYKTYPE OOII BO

Jucnunnuza «XuMus» U3y4aeTcsi CTyIeHTaMH IIEPBOTO Kypca, BXOJUT B TEOPETHYECKUI
0JIOK €CTeCTBEHHO-Hay4yHOro Moayis paszaena b.1, oOs3aresnbpHOM yacTH ydyeOHOro IuiaHa IO
HaIIPaBJICHUIO IIOATOTOBKHU «KOHCTPYKTOPCKO-TEXHOIOTMYECKOE obecreueHue
MAaIIMHOCTPOUTEIbHBIX IPOU3BOJICTBY NPOPHIIA NOArOTOBKU «COBpPEMEHHBIE TEXHOIOIMYECKHE
IIPOLIECCHI U3TOTOBJICHUS U3/IEINI B MAILIMHOCTPOCHU Y.

JlicuumuiiHa OCHOBBIBAETCS HAa 3HAHUSX M YMEHHUAX, CHOPMHUPOBAHHBIX Y 00y4arolUXcs B
pe3yJIbTaTe OCBOEHUS IIKOJIBHOTO Kypca « XUMUS».

BX0aHOM KOHTPOJIb 3HAHUN HE IIPENYCMAaTPUBACTCA.

N3ydyeHne AMCUUIIIIMHBI HEOOXOJUMO Il OCBOEHUS AMCLUMILINHBI «MaTepuanoBeieHue» u
JIPYTUX, CB3aHHBIX CO 3HAHUEM CTPYKTYP MATEPUAJIOB.

VYka3aHHbIE CBSA3M U COAEpPKAHUE TUCHUIUIMHBI «XUMUS» JaroT 00y4yarolemMycs CUCTEMHOE
IIPEJICTaBICHUE O KOMIUIEKCE M3ydaeMblX AUcIUILIMH B coorBercTBun OC BO HMAY MUODH,
YyTO  O0EcneyuBaeT COOTBETCTBEHHBIM  TEOPETHMUECKUH  YpPOBEHb M IPAKTHUYECKYIO
HaIlpaBJIEHHOCTh B cucTeMe 00yueHust Oyaymien AesTelbHOCTH OakanaBpa.

3. ®°OPMUPYEMBIE KOMIIETEHIUU U IINTAHUPYEMBIE PE3YJIbTATbI
OBYYEHUA

[Ipouiecc n3ydeHus: AUCHUILTUHBI «XUMUS» HampaBlieH Ha (GOPMUPOBAHUE CIEAYIOUINX
kommerenmuii: YK-1, YKE-1.

Kon
S — Komnerenumst

VK-1 Crnocoben OCYIIECTBJIATE MOUCK, KPUTHUYECKUH aHallu3 U CUHTE3 UHPOpMALHH,
IPUMEHSTh CUCTEMHBIN IIOJIXOJ IJIs1 PEUIEHMsI TIOCTABJICHHBIX 3314
Cnoco0eH  HCMONb30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX  JHUCLUIUIMH,

VKE-1 OPUMEHATh  METOJAbl MAaTeMAaTU4YECKOTrO  aHaliM3a U MOJEIHMPOBAHMI,
TEOPETUYECKOTO0 U HIKCIEPUMEHTAJIbHOTO HCCIEIOBaHUS B IOCTaBIEHHBIX
3a1a4ax




HNuaukaropamMu JOCTHKEHUS KOMITETCHIIUH SIBJISIIOTCS:

Kon Kon

KOMIICTCHI UM HHAWKATOpa

Nuaukarop

VK-1 3-VK-1

3Harh: MeToAMKH cOopa u 00paboTku uH(pOpMaIuy,
aKTyalbHbIC pPOCCHHCKME W  3apyOeXHble  WCTOYHUKHU
unpopmanuu B chepe mTpodecCHOHATHHOU IESITEILHOCTH;
METOJ] CHCTEMHOT'0 aHaJIN3a

V-VK-1

YMeTb: mpUMEHSATh METOIHMKH IOHCKa, cOopa u 00paboTKH
uH(OpMaIMY; OCYLIECTBISTh KPUTHYSCKUI aHAIN3 U CHUHTE3
nH(OpMAaINH, TTOJTYYEHHON U3 pa3HbIX HCTOYHUKOB

B-VK-1

Brmagers: mMeromamu  momcka, cOopa U 00pabOTKH,
KPUTUYECKOTO aHaM3a U CUHTE3a MH(POPMAIUH; METOIHKOM
CHUCTEMHOT'O TI0JIX0JIa JIJISl PEIICHHSI IOCTABJICHHBIX 3a]1a4

VYKE-1 3-YKE-1

3HAaTb: OCHOBHBLIC 3aKOHBI €CTCCTBCHHOHAYYHLIX IUCHUILINH,
METOABI MATEMaTH4YECKOI'0 aHajlu3a W MOIACIHNPOBAHMA,
TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIbHOT'O UCCIICTOBAHUS

V-VKE-1

YMCTh: HCIIOJIB30BAThb MaTEMAaTHYICCKHUEC MCTOBI B
TCXHUYCCKUX MMPUIIOKCHUAX, pacCUUuThIBATh OCHOBHBIC
YHUCJIOBBIC XapPaKTCPUCTUKHU CJ'Iy‘IElfIHLIX BCJIMYMH, pClIaTb
OCHOBHBIC 3aJa4yu MaTeMaTHICCKOM CTaTUCTUKH, PCIIATh
THUITIOBBIC PACYCTHLIC 3a1da91

B-VKE-1

BJIAJIETh:  METOJAaMM  MAaTeMaTM4EeCKOr0  aHauu3a |
MOZCIIMPOBAHUsA;, METOJAaMH peLICHUs 3aJad aHaiu3a U
pacuera XapakTepUCTHK (PU3MYECKHX CHCTEM, OCHOBHBIMH
npuemMamMu  00paOOTKM  HKCHEPUMEHTAIbHBIX  JIaHHBIX,
MEeToJaMu  pabOThl C  MHPHUKIAJAHBIMH  IPOrPaMMHBIMU
IIPONYKTaMHU

4. BOCIIUTATEJIbHASA PABOTA

Kon | Hampasnenue/uenu Coznanue yciosui, Hcnonp30BaHne BOCIUTATEIBLHOTO
o0ecreynBaroIINX: MOTEeHIIMaJa Y4eOHbIX JUCIUILIINH
B16 | IlpodeccuonansHoe | dopmupoBaHue KyabTypsl | Vcnonb3oBaHue BOCIUTATEIBHOTO
U TPYZIOBOE HCCIIEIOBATENbCKON 1 MOTEeHIIMaja TUCIUIUINH
BOCITUTaHHE VMHXEHEPHOU o01enpoheccuoHaTbHOTO MOYJIS
NeSITeIbHOCTH 1 GopMHpPOBaHUS HABBIKOB

BJIQJICHUSI SBPUCTUUECKUMHU
MEeTOJaMH TIOMCKa U BbIOOpa
TEXHUYECKUX PEIIEeHHUH B yCIOBUAX
HEOIPEEeIEHHOCTH Yepe3
criellManbHble 3aJaHus (METOIUKU
TPU3, mopdonoruueckuii ananus,
MO3TOBOMU HITYPM H JIp.), KYJbTYpHI
HHXeHepa-pa3padoTyrKa yepes
OpraHU3aII0 POEKTHOM, B TOM
YHCIIe CAMOCTOSATEBHOM PaboThI
00yYaroImuxcst ¢ UCMOJIb30BaHUEM
MIPOrPaMMHBIX TTAKETOB

Opranuzanys HWHTEPAKTUBHBIX MEPONPUATUH U

3aJJaHUI C BOCOUTATEIIBHBIM 1 COIIHAIbHBIM aKIIEHTOM:

pcam3anua CICOUAIU3UPOBAHHBIX




BBIOOp CIOCOOOB W METOJIOB  PEIICHUS

(camocrosiTenpHas paboTa).

[lepeuncieHHble MEPOTIPUATHUS HAIIPABJICHBI HA!
dbopMupOBaHUE KYJIbTYpPhI HCCIEA0BATEIbCKON U HHKEHEPHOU JESATEIbHOCTH;
(dbopMUPOBaHNE HABBIKOB PEIICHUS PA3IMYHBIX 33724 U3 Pa3IUYHBIX 00JIaCTe XUMUH;

dbopMupoBaHHE Yy CTYIEHTOB TPYJOBOW MOTHBAIIMM W aKTUBHOH mpodeccruoHalbHON

MO3HIINH, TUYHOTO TPYAOIIO0US;

3ajauy = U3

pa3IMYHBIX O00NACTe XHUMHUU

pa3BUTHE TBOPUYECKUX YMEHUN U HABBIKOB, (DOPMUPOBAHHE TBOPUECKOIO MPO(PECCHOHANBHO-

OpPUCHTHUPOBAHHOI'O MBIIIJICHHA, HGOGXOI[I/IMOI‘O JJId pCIICHUA HECTAHAAPTHBIX 3a/1a4.

5. CTPYKTYPA U COAEPKAHUE YYEFHOU JUCIATLIAHBI

OO01mmas Tpy10eMKOCTh TUCIUIUTHHBI COCTaBIsIeT 3 3a4eTHhIE enquHuIlbl, 108 gacos.
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paboTy CTyICHTOB H ycnezzeMoc (¢popma, 3a
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1 | Paznen 1. ®yHnaMeHTalIbHbBIC
3aKOHOMEPHOCTU XUMHUHU. 31-3
[Iepnonnueckuit 3aK0H
bros 14|88 | - |3]| TI4 |KUI-4| 30
JA.N.Menneneesa u CTpykrypa
MEPUOINYECKON CUCTEMBI B
CBETE TEOPUHU CTPOCHUS aTOMa
2 | Pazgen 2. Xumuueckasi CBSI3b.
Crpoenue BeniecTsa. 1327
OCHOBHBIE 3aKOHOMEPHOCTH 58 | 8 | 8 | - | 38 T2.8 KIN2-8 25
MPOTEKAHUSI XUMHUYECKUX
peakuuii
Htoro B TeueHNM ceMecTpa 16 | 16 | - 76 55
OKk3aMeH 45
HUTOTO: 100

HAMMEHOBAHME TEM U COJAEPKAHUE JEKIIMOHHBIX 3AHSTUAM

Pazgen 1. dynnaMeHTAIbHBbIC 3aKOHOMepHOcTH XumuM. Ilepuoamueckmuii 3aKoH
JA.A.MeHnaeneeBa U CTPYKTYPA NePUOAMYECKOH CHCTEMbI B CBeTE€ TEOPUU CTPOEHHUS aTOMA.

1. OcHOBHBIE KJIACCHI HEOpraHu4yecKux coeauHeHui. PyHaaMeHTaIbHBIE 3aKOHOMEPHOCTHU

XHUMHH.

3HAaKOMCTBO ¢ XUMHUECKOW JTabopaTopHei, paBuia TEXHUKU 0€30MacHOCTH Ipu padoTte
B J1a00opaTopuu.

Knaccmbmcaunﬂ HCOPraHNYCCKUX BCIICCTB, UX CBOICTBa U HOMCHKIJIaTypa.
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AToMbI U MOJIeKYJIbl. OCHOBHOE COJIepKaHUE aTOMHO-MOJIEKYJISIPHOTO yueHUs. XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BelecTBO. [IoHATHE 00 alIOTPONHBIX MOAU(PHUKALUAX.
OcHoBoMoJIararoIre 3aKOHbl XMMUU: 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH COXPaHEHUs
Macchl BelecTB. MoJib — eIMHMIA KOJIMYECTBA BEIIECTBA. 3aKOH ABOraJpo U €ro CJIEICTBHUS.

2. DICKTPOHHOE CTPOCHHME aTOMOB S-, P-, d-, f- 3JIeMEHTOB EePHOANYCCKON CHCTEMBI.

CtpoeHue 3MeKTpOHHON 0005104k atoma o bopy, sHepreTudeckue COCTOSIHUS DJIEKTPOHOB
B aTOME: TJIABHOE KBAaHTOBOE YHCIIO, OPOUTAIILHOE KBAHTOBOE YHCIO U (DOPMBI SJIEKTPOHHBIX
00J1aKOB, MarHUTHOE U CIIMHOBOE KBAHTOBBIE uUMCiIa. MHOroOANeKTpoHHBIE aToMbl. [lopsmok
3a0JIHEHUS AJIEKTPOHAMM aTOMHBIX opOuTaneu, mpaBuio ['yuaa, mpunuun Ilaynu, npaBuia
KiteukoBckoro.

3. llepuommueckuii 3akoH J[.M.MenneneeBa. CTpyKTypa MEPUOIUYCCKON CUCTEMBI B CBETE
CTPOEHHUSI ATOMOB.

[Mepuognueckmii 3axon .M. MenneneeBa. ['paduueckoe m3obOpakeHHne MEPUOTUIESCKOTO
3aKOHA — MEepUOANYEcKas cucTeMa XxuMmuueckux annemeHTtoB [[.JMI. MenneneeBa, ee cTpykTypa.
3HaveHHE MEPUOANIYECKOTO 3aKOHA JIJISl PA3BUTHSI HAYKH U TEXHUKH.

[lepnoaMYHOCTE CBOMCTB XMMHUYECKHMX DSJIEMEHTOB: HHEPrUs HOHMU3ALMH, CPOACTBO K
ANEKTPOHY, DJIEKTPOOTPULIATENIBHOCTh, ATOMHBIE W  HWOHHBIE paauycbl. BropuuHas
NEePUOAUYHOCTh. [1epnoAMYHOCTE CBOMCTB COEAMHEHUN XHMHMUYECKHX 3JIEMEHTOB: M3MEHEHUE
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHAOB, THAPOKCHUIOB M JIETYYHUX BOJOPOIHBIX COCAUHEHHIA.

4. Ctpoenue sapa aTtoMma. SlnepHble peaknuu. Buapl u3nydeHWil. YpaBHEHUs SIEPHBIX
peaKuuii
Crpoenue aroMHbIX sdnep. HM3otonbl. PaavoakTUBHBIE 3J€MEHTBI M HUX  pacmaf.

HckyccTBeHHast pauoakTUBHOCTh. SlepHbIe peakiuu. SnepHbie peakiuu B mipupoje. CuHTes3

3JIEMEHTOB.

Paznen 2. Xumnueckas cBsizb. CTpoenne BeuiecTBa. OCHOBHbIE 3aKOHOMEPHOCTH

NMPOTEKAHUS XUMHYECKUX PeaKIui

5. Xwumuueckas cBs3b. [lpupona xumuueckoi cBsi3u. OCHOBHBIC BHJIBI XUMHUYECKOW CBS3U U
MEXaHHM3MbI UX 00pazoBaHus. BaxkHeilne XapakTepuCTUKH KOBaJICHTHOMN CBSI3U
Teopusa xummyeckoro crpoeHus. Hekoropele mapamerpsl Moiiekyil. IIpupona xumuaeckoin

CBSI3U. METO/1 BaJIEHTHBIX CBSA3EH.

KoBanentHas cBs3b (nonsipHas u HenousgpHasi). CriocoObl 00pa3oBaHMsl KOBAJIEHTHOMN CBSI3U:
OOMEHHBII MeXxaHu3M (G-, -, Y-, 0- CBSI3U) M JOHOPHO-aKIENTOPHBIH MEXaHU3M O00pa3oBaHMS
cBsa3u. HampaBneHHOCTh KOB@JIGHTHOM  CBs3M, TUOpHUIM3alldsg AaTOMHBIX — opOuTaiei,
MHOT'OLIEHTPOBBIE CBsI3U. IOHHAs, BOAOPOIHAS, METAJUIMYECKAs CBA3b.

6. Crpoenue u cBoiicTBa BemecTBa. Kpucrammndyeckue penietki. KOMIICKCHbIC COeTUHEHMS,
UX CTPOECHUE, CBOKCTBA U 3HAYECHUE
Tunbel KPUCTALTUYECKUX PEIMIETOK. 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT CTPOCHUSI €ro

KpUCTAJUTMYECKON pemeTkd. OCHOBHBIE TMOJOXKEHHUS KOOPAMHAUMOHHOW Teopuu. OCHOBHBIE

TUOBI W HOMEHKJAaTypa KOMIUIEKCHBIX coeauHeHuil. [Ipupoma XuMHUYecKOW CBSI3M B

KOMIUIEKCHBIX coefuHeHusx. KommiekcooOpa3zoBaHue. 3HaueHHE KOMIUIEKCHBIX COEIMHEHHI

JUUII COBPEMEHHOM HAyKH M TEXHOJIOTHH.

Cunrernueckue mnonauMepsl. [lonmydeHue mMNOIMMEPOB peakIUsMUA MOJIMMEpPU3ALUU U
MOJIMKOHICHCAINH, (DU3UKO-XUMUYECKHUE CBOMCTBA MOJUMEPOB, MOTYYAEMbIX ’TUMU METOJIAMU.
DJIEMEHTOPraHNYeCKUE MOJTMMEPBI, UX CBOMCTBA U TPUMEHEHUE.

7. XWUMHYECKHE peakiuu, ux kiaccudukaims. OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC PEAKIIUU.
Bona — pacrBoputens. TOJI, BOMOPOAHBIM MOKa3aTedb M €ro BIUSHUE Ha XOJ
TEXHOJIOTMYECKUX MponeccoB. ['maponuns coneit. Meroasl cocraBinenuss OBP
Knaccudukanus XUMHUYECKUX pEAKIM B OPraHUYECKOW W HEOPraHMYeCKOW XUMUH.

Xumudeckue npeBpanieHus. [IpeBpaiienus YHEPTUH TPU XUMUYECKUX PeaKIusix. TepMOoXuMus.

TepMoXUMHUUYECKHME YpaBHEHHs, TEIJIOTa CrOpaHUs U TeIUloTa O0Opa30BaHUS BEIECTB.

TepMOoXUMHUYECKHE pacyETHI.




JlucniepcHble CUCTEMbI: UCTUHHBIE PAaCTBOPHI, KOJUIOUIHBIE PACTBOPHI, B3BECH (CYCIIEH3UU U
AMyJNbCUN). XapakTepucTuka pactBopos. [Iporecc pacTBopeHus.

[Tonatne 00 sneKTpOoXMMUYECKHX Mpoueccax. OcoOEHHOCTH PacTBOPOB 3JIEKTPOIUTOB.
Teopus snekrponurnuecko nuccoumanuu. [Ipomnecc muccoumanmu. CTeneHb OUCCOLHMALINM,
cuna anekrponutoB. KoHcranta auccommanuu. Peaknum  woHHOro obmena. MownHo-
MOJIEKYJIIpHbIE ypaBHeHHUs. Jlucconumanus Boabl. BomopoaHseiil nmokasarens. I 'naponus coneil.

Baxneiimue  oxkuciaurenM U BOCCTaHOBUTENU. OKUCIMTEIHbHO-BOCCTAHOBUTEIbHAS
JBOMCTBEHHOCTb.  BHYTPUMOJIEKYJISIpHOE  OKHMCIEHME W  BOCCTaHOBJIEHHE.  Peakuun
JTUCIIPOTIOPIIMOHUPOBAHUSI U KOHIIPOMOPIUOHUPOBAHMUS. CocraBnenue  ypaBHEHHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI 3JIEKTPOHHO-UOHHBIM METOJIOM.

8. CKOpOCTb XMMHYECKOW peakuuu U (QakTopel, ee omnpenenstonire. Karanuzatopbl u
KATAJIUTUYECKNE CUCTEMbl. ['OMOIE€HHBIM W TEeTEepOreHHBbIM Karajiu3 XUMHUYECKOe
paBHOBecHe, (aKTOpbl, BO3ACHCTBYIONIME HA XHWMHYECKOe paBHOBecHe. MeTombl
YIOPABJICHUS TEXHOJOTMYECKHM MPOLECCOM, OCHOBAHHBIE HA CMEUIEHUHU XUMHUYECKOIO
paBHOBeCHsL. DJIEKTPOXUMHUUECKHE TPOLIECCHI
CKOpOCTh XMMHUYECKOW peakIuu (TeTepOTeHHOW M TOMOTE€HHOW). 3aBUCHMOCTh CKOPOCTH

XUMHUYECKUX PEaKUUid OT TeMIEepaTyphl, MPUPOJLI pPEarupyrolIUX BEIIECTB, KOHIEHTPAIUU

pearupyromux BeMeCTB, CTEIEHN U3MeIbUeHUs pearupyrouux BenlecTB. Karanus. 'oMorenHslit

Y T€TEPOrCHHBINA KaTaJIn3.

OOpatumble U HEOOpaTUMbIE XMMHYECKHE peakluu. XuMU4eckoe paBHoBecue. CMmelieHue
xumuueckoro paBHoBecus. [Ipunnun Jle Hlarenbe. DakTophl, ONpEAESIONIMI HapaBJICHUE
MPOTEKAHUS XUMUYECKUX PEAKIUH.

DNEeKTPOIU3 pPacTBOPOB M PACIUIaBOB AJIEKTPOJIUTOB. DJIEKTPOXUMHUYECKass KOpPpO3Us U
METO/Ibl 3AIUTHI OT HEE.

XuMudeckass W JJEKTPOXMMMUYECKas KOppO3HMsl C KHUCIOPOJHOM M BOAOPOIHOU
JIENOJIsIpU3alMel 1 METO/IbI 3aIUThI OT Hee.

AyzmToprle 3aHATHUSA U 6]0[[)KeT BPEMECHH HA CAMOCTOSATEC/IbHYIO MOATOTOBKY CTYACHTA

IIpakTnyeckas
AynuTopHbIe 3aHATH (Jac.) MIOATOTOBKA
YueOnas Haumenoanwue pa3szena, CamocTosTenb
Hesens KpaTKoe HANMEHOBAaHUE TEMBI Jla6oparo | ITpaktuu Has paboTta
Jlexunu PpHEIE €CKHUe
paboTs 3aHATHS

OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
1 | coenunenuit. ®yHaaMeHTaIbHbBIE 2 - 2 - 8
3aKOHOMEPHOCTH XUMUU

DJIEKTPOHHOE CTPOCHHE aTOMOB §-, pP-, d-, f-
DJIEMEHTOB MEPHOIMUECKON CUCTEMBI

Ilepnonnueckuii 3akon [I.M1.Menneneesa.
3 | CTpyKTypa NepuoIu4ecKoil CUCTEMBI B 2 - 2 - 10
CBETE CTPOCHHS aTOMOB

Crpoenue siipa atoma. SaepHble peaKiu.
4 | Buspl u3nyuyeHuid. YpaBHEHUS AEPHBIX 2 - 2 - 10
peakuui

Xumnueckas cBa3b. lIpupona xumuaeckou
cBs13U. OCHOBHBIE BUbI XUMUYECKON CBA3U

5 | 1 MexaHu3Mbl X 00pa3oBaHus. 2 - 2 - 8
Baxnelime xapakTepUCTUKHA KOBAJIEHTHON
CBSI3U
CrtpoeHue u CBOICTBA BEIIECTRA.

6 | Kpucrammueckue pemerku. KommiekcHbie 2 - 2 - 10

COCIMHCHUS, UX CTPOCHHUC, CBOMCTBA U




IIpakThueckas

VueOnas HaumenoBanue pasnena,
AynutopHsle 3aHATUS (4ac.) MOJrOTOBKA
HeAems KpaTKoe HAUMEHOBaHUE TEMBI Has paboTta

3HA4YCHHC

XUMUYECKUE PEAKIINH, UX KIaCCHUPUKAIIUSI.
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHEIE
peakuun. Boma — pactBopurens. TO/,
7 | BOJOPOJHBIN MOKA3aTeNbh U €0 BIMSHUE HA 2 - 2 - 10
XOII TEXHOJOTMYECKHUX MPOIIECCOB.
I'maponus coneil. MeToabsl COCTaBICHUS
OBP

CKOpOCTh XUMHUUYECKOHN peakiuu u
(bakTopkl, ee onpeAeIsIoNue.
Karanu3aTopsl 1 KaTalTUTUYECKUE CUCTEMBIL.
I'oMOreHHBIN U reTepOreHHbIN KaTalnu3
XuMHYecKoe paBHOBecHE, (DaKTOPBI,
BO3/ICICTBYIONINE HA XUMUYECKOE
paBHOBecue. MeTo/ibl yIpaBIeHHS
TEXHOJOTMYECKHUM IIPOLIECCOM, OCHOBAHHBIE
Ha CMEUICHUU XMMUYECKOTO PABHOBECHSI.
DIEKTPOXUMHUYECKHE TPOLECCHI.

Hroro 8 - 8 - 76

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

[Ipy mnpoBeneHuM 3aHATHH W OpraHMU3alMM CaMOCTOSITENIbHOM paboOThl CTYAEHTOB
UCTIOJIb3YIOTCS:

1. TpaguuuoHHBIE TEXHOJOTHMH OOYYEHHs, MpEIojiararolue nepeaady WHPOpManuud B
rOTOBOM BHJIE, (POPMUpPOBAHHE Y4YEOHBIX YMEHMH MO 00pasily: JEKIMS-U3JI0KEHHE, JICKLUs-
00BsICHEHUE, TPAKTUUECKHUE 3aHATHSL, Ta00PaTOPHbIE paOOTHI.

Hcnonb30BaHue TPaJUIIMOHHBIX TEXHOJIOTMH OOecreyrBaeT OpUEHTHPOBAHUE CTYJEHTA B
NOTOKE MH(POpPMAINH, CBA3aHHOM C pa3IMYHBIMU MOJAXO0AAMH K BOIPOCAM, PacCCMaTPUBAEMbIM B
npeenax JUCHMIUIMHBI; CaMOOIpeNeleHne B BBIOOpPE ONTHMAJIbHOIO MYTH U CHOCOOOB
JMYHOCTHO-TIPO(ECCUOHATIBHOTO PAa3BUTHS; CUCTEMATH3AUI0 3HAHUH, TIOJYYEHHBIX CTYACHTaMU
B IIpoliecce ayJUTOPHOM M caMOCTOATENbHOM paboThl. [IpakTHueckue 3aHATHS 00ECHEUNBAIOT
pPa3BUTHE U 3aKpPEIUICHUE YMEHUN U HaBBIKOB.

2. VIHTepaKkTUBHBIE TEXHOJIOTUU O0YYEHUs, IPeaNoararoliue opraHu3annuio o0yuyeHus: Kak
IPOAYKTUBHOM TBOPUECKOM JEATENIBHOCTH B PEXKHUME B3aUMOJEWUCTBUSA CTYAEHTOB JpYyr C
JIPYTOM U C IIPENOJaBaTENIEM.

Hcnonb30BaHWe  MHTEPAKTUBHBIX  0Opa30BaTENbHBIX  TEXHOJOTUH  CIIOCOOCTBYET
MOBBILICHUIO NHTEPECA U MOTUBALUN YYalIUXCs, AKTUBU3ALUU MBICIUTENBHON JEATEIbHOCTH U
TBOPYECKOTO TMOTEHIIMAJIa CTYACHTOB, neiaeT Oojiee A()PPEKTUBHBIM YCBOCHHME MaTepHala,
MO3BOJISIET MHANBUIYAIN3UPOBATh O0YYEHUE U BBECTH SKCTPEHHYIO KOPPEKLIUIO 3HAaHUH.

Oprasusanus caMoCTOSITeIbHON padoThbl CTYICHTOB
[lens camocTosTETLHON pPaOOTHI: 3aKpeIIeHWe 3HAHWW, TOJYYEHHBIX Ha 3aHATHSX.
CamocrosrenbHas paboTa CTYACHTOB IOApa3zyMeBaeT MOJ| cOO0H MpopabOTKy JEKIIMOHHOTO
Matcpurajia ¢ UCIIOJIb30BAHUEM peKOMeHHyeMOI\/'I JUTEPATYPBI AJId MOATOTOBKH K IMPAKTUYCCKUM
3aHSTHSIM, BRITIOTHEHUIO TECTOBBIX U JIOMAIIHUX 33IaHUN IO TUCITUTLINHE.
CornacHo pabodeMy IIaHy, CaMOCTOSITEIIbHAs paboTa cocTaBisieT 76 Jac.

CamocCTOsTEb




7. OHEHOYHBIE CPEACTBA J1JIsd BXOJAHOI'O, TEKYHIEI'O KOHTPOJIA U

MMPOMEXYTOYHOM ATTECTAIIUA

@OHJ OLEHOYHBIX CPEACTB MO JUCIHUIUIMHE O00ecleyrMBaeT IPOBEPKY OCBOCHUS

IUIAHUPYEMBIX pe3yabTaToB o0OydeHUs (KOMIETEHIMH M UX HHIUKATOPOB) MOCPEICTBOM
MEPONPUITHIA TEKYILIET0, PYOSKHOTO U MPOMEKYTOYHOTO0 KOHTPOJIS 10 AUCUHUILIHHE.

CBs3b MeXIy (OPMHPYEMBIMH KOMIIETCHIMSAMU M (OpMaMH KOHTPOJS HUX OCBOCHHS

IIpeJICTaBJIeHa B Cleylonlel Tabuuie:

[IpoekTupyembie pe3ynbTaTbl OCBOCHUS TUCIUTIIIUHbI
. CpenctBa U TEXHOJIOTHUH
Kon Y UHIUKATOPBI (OPMUPOBAHUS KOMITETCHIIUMA
OLICHKU
3uHatsb (3) YmMmerts (V) Bnanets (B) B
YK-1 3-VK-1 V-VK-1 B-YK-1 T1, T2, 431, 432, 3a0
VKE-1 3-VKE-1 V-VYKE-1 B-YKE-1 T1, T2, 431, 132, 3a0
HIkana oueHKH 32 TEKYLLYI0 aTTeCTALNIO
Popma Maxkcumanbsabeiii | MakcuManbHBIN
Paznen TEKYLIETO
Oain OaJi 3a paszen
KOHTPOJIS

Pa3znen 1. OynnameHTanbHbIe
3akoHOMepHOCTH xumuu. [lepnoauyeckuit
3akoH J[.M.MenzaeneeBa u cTpykrypa
MEPUOANYECKON CHCTEMBI B CBETE TEOPUU
CTPOEHHS aToMa

Tectnl

T1

20

JlomarHee 3aj1anue

J31

10

30

Paznen 2. Xumnueckas cBa3b. CTpoeHue
BeriecTBa. OCHOBHBIE 3aKOHOMEPHOCTH
MMPOTCKAHUA XUMHWYCCKUX peaKuHﬁ

Tectnl

T2

15

JlomarnHee 3aj1anue

32

10

25

Hroro

55

IlIkaJjia o1leHKH 32 IPOMEKYTOYHYIO aTTECTAIUIO (3a4€T)

Kpurepuu onieHuBaHUs

bamn

3HaHNe OCHOBHBIX MOHSTUI U ONpeAeTeH, 3HaHUEe CIIEIU(PUIECKUX IS
paccMaTpuBaeMoro pasjiesia TS PMHUHOB M UX TOHUMAaHUE, pa3bsCHEHNE
0COOCHHOCTEH MPUMEHEHHS TEOPETUYECKUX 3HAHUM Ha MPAKTUKE, YTO MOKET
BBIPAKATHCS B YBEPEHHBIX OTBETaX Ha JOMOJHUTEIHHBIE BOIIPOCHI

npenoaaBaTeist

43-45

3HaHME OCHOBHBIX MOHSTUN U ONpEAETIeHU, 3HaHUE CIeU(PUIECKUX IS
paccMaTpuBaeMOro pasjena TEpPMUHOB U UX HENOJIHOE ITIOHUMAaHUeE,
pa3bsicHEeHHEe 0COOEHHOCTEN MPUMEHEHHUsI TEOPETUUECKUX 3HAHUI Ha IPaKTHKE

39-42

3HaHME OCHOBHBIX MOHSITHIA U ONIpeeNeHUH, 3HaHUE CIIeU(DUUECKUX TS
paccMaTpuBaeMoro pasjesa TEpMUHOB U UX MoHUMaHue. He pa3bscHun
0COOCHHOCTH MPUMEHEHHS TEOPETUYECKUX 3HAHMI Ha TIPAKTHKE

35-38

3HaHWE OCHOBHBIX TIOHSITHI M ONIPEACIICHUI, 3HAHUE CTICITU(DUUSCKHUX TSI
paccMaTpuBaeMoro pasjiesia TepMUHOB U UX HEINOJHOE NoHMMaHue. He
Pa3bICHII OCOOCHHOCTH MPUMEHEHUS TEOPETUUECKUX 3HAHUI Ha MPAKTHKE

31-34

HemnonHoe 3HaHWe OCHOBHBIX MOHATHH U OTMpeeNeHuH, criennGUIecKux st
paccMaTpuBaEMoOro pasjiesia TEPMUHOB U UX HenmojHoe noHuManue. He

27-30




pa3bsCHUI OCOOEHHOCTH MPUMEHEHUS TEOPETUUECKUX 3HAHUM Ha MPAKTHKE

NTOI'O makcumym 45
NTOI'O Munumym 27

IkaJjia HTOrOBOM OLIEHKH 32 CeMeCTp

HToroBasi olleHKa MpeNCTaBIseT cOO0H CyMMy OaiioB, 3apaOOTaHHBIX CTYACHTOM IPH
BBIIIOJIHEHUH 33JaHUI B paMKax TEKYIIEro U IMPOMEKYTOUYHOIO KOHTPOJIS M BBICTABIIAETCS B
coOTBeTCTBUU C 110J10’)KEHHEM O KPEIUTHO-MOYIBHOW CUCTEME B COOTBETCTBUU CO CIEAYIOLIEH
LIKaJIOM:

Onenka no 4-0ayuTbHOI mIKane Cymma 6amioB Omnenka ECTS

5 — «OTIUYHO» 90-100 A

85-89 B

4 — «xOopoIIoY 75-84 C
70-74

D
3 — «yIOBJICTBOPUTEIILHOY 65-69

60-64 E

2 — KHEYJIOBJIETBOPUTEIHHO Huxe 60 F

PacmmdpoBka ypoBHS 3HaHUI, COOTBETCTBYIOIIETO IOJIYYEHHBIM OaijaMm, JaeTcs B
TabNuIe yKa3aHHOU HUXKe

CymMma | Oruenka
oamoB | ECTS

YpoBeHb MPUOOPETEHHBIX 3HAHUH 110 AUCIUILIINHE

«OTIHYHO» - TEOPETHYECKOE CONCPKAHHE Kypca OCBOCHO MOJHOCTHIO, 6e3 mpo0Oelios,
HEOOXOMMBIC TIPAKTHYESCKUE HABBIKK PAOOTHI ¢ OCBOCHHBIM MaTEPUAIOM

90-100 A c(OpMHUPOBaHBI, BCE MPEAYCMOTPEHHBIE NPOrPaMMOil 00y4eHHs ydeOHbIe 3a1aHus
BBITIOJTHEHBI, KAYECTBO WX BBIMIOJHEHHUS OIICHEHO YHCIIOM 6aslioB, OJIM3KUM K
MaKCHMAIIbHOMY.

«OYeHb XOPOLIO) - TEOPETHIECKOE COJIepIKaHUe Kypca OCBOCHO MOJHOCTEIO, 0e3
npo06enoB, HEOOXOIUMBIE MIPAKTUYECKUE HABBIKU PabOThI C OCBOCHHBIM MaTEpHAaIOM B
85-89 B OCHOBHOM c(pOpMHUPOBaHBI, BcE MPEAYCMOTPEHHBIE IPOrPaMMON 00yIeHUS yIeOHbIC
3a/1aHUS1 BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHHUS OOJIBIIMHCTBA U3 HUX OLICHEHO YHCIOM
6a1110B, OJIM3KNM K MaKCUMaJIbHOMY.

«X0po11I0y - TEOPETHIECKOE COACPIKAHHE Kypca OCBOCHO MOJIHOCTEIO, O3 IPo6esoB,
HEKOTOPbIE MPAKTHICCKHE HABBIKK PAOOTHI ¢ OCBOCHHBIM MaTEPUATIOM

75-84 Cc c(OpMHUPOBaHBI HEAOCTATOYHO, BCE NPEYCMOTPEHHbIE TPOrpaMMoil 00ydeH s
yueOHBIE 3a/[aHNs BBIMOIHEHBI, KAYECTBO BBITIOIHEHHSI HA OJTHOTO M3 HUX HE OI[CHEHO
MHHHMAIBHBIM YHCIIOM 0aJJIOB, HEKOTOPBIE BUIBI 3aJaHHH BBITIONHEHBI C ONTHOKAMH.

«Y IOBJICTBOPHUTEIIBHO» - TEOPETHYECKOE COJCPIKAHNE Kypca OCBOCHO YaCTUYHO, HO
npoOeIbl He HOCAT CYLECTBEHHOIO XapaKTepa, He0OX0JMMBbIe PAKTUYECKUE HABBIKU
65-74 D paboTHI ¢ OCBOCHHBIM MaTEpPHAIOM B OCHOBHOM C(hOPMHUPOBAHBI, OOJBITHHCTBO
NPeIyCMOTPEHHBIX IPOrpaMMoi 00y4eHHUs y4eOHBIX 3a/IaHU BBIIIOIHEHO,
HEKOTOPBIE 13 BHINOJHEHHBIX 3a/JaHUH, BO3MOXKHO, COJIEPKAT OIIUOKH.

«ITocpencTBEeHHO» - TEOPETHUYECKOE COZIEP KaHUE Kypca OCBOCHO YaCTHYHO,
HEKOTOPBIC MPAKTHUECKUE HABBIKK pabOTHI HE cPOPMHUPOBAHBI, MHOTHE

60-64 E MPeIyCMOTPEHHBIE MPOTpaMMoii 00ydeHusT yaeOHbIe 3aJaHUsT HE BBITIOTHEHBI, JIMOO
Ka4eCTBO BEHITIOJTHEHUS] HEKOTOPBIX U3 HUX OIICHEHO YHCJIOM OAJIOB, OJIM3KUM K
MUHUMAaJIbHOMY.

((HeyZ[OBHGTBOpI/ITCJ'ILHO» - OuYeHb cjaa0dbIe 3HaHUsA, HEAOCTATOYHBIC 1JIA IIOHUMAaHUA

Huxe 60 F
Kypca, UMeeTcst 0OJIBIIOE KOJINYECTBO OCHOBHBIX ONTHMOOK M HEJOYETOB.

CTyneHT cuuTaercs aTTeCTOBaHHBIM IO pas3fielly, SK3aMeHY, €ClIi OH HalOpaj He MeHee
60% OT MakcUMaJIbHOTO OaJlia, MPeayCMOTPEHHOTI0 pabodel mporpaMMoii.
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KoHTponbHble MeponmpusTHs, 3a KOTOpble CTyAeHT mnomyumn O OamnoB (HesiBKa B

YCTaHOBJICHHBIM CPOK), MOJIeKAT oOs3aTenbHOM mepecaade. Cpoku mepecaad KOHTPOJIbHBIX
MEpOTPHUATHI B TEUCHHE CEMECTpa OIpeiesieT Kadeapa.

CTyneHT, NpomyCTUBIINM KOHTPOJIBHOE MEPOIPUSITHE 0€3 YBAXKUTEIBHON MPUUUHBI UITH

MOJIYYMBIIMN 32 HEro HEYAOBIIETBOPUTEIBHYIO OIIEHKY, IOCJIE€ Iepec]adyd KOHTPOJbHOIO
MEpPOMPUATHS MOIy4aeT Oajlil HUXKE YCTaHOBIIEHHOTO Ha 25%.

=

©CoOoN AW

11.

12.

13.
14.

15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.

30.
31.
32.
33.
34.

Bomnpocekl Kk 3a4eTy ¢ OlIEeHKOM
Xumus Kak 4acth ecrectBo3Hanus. [Ipeamer xumun. CBs3b XUMHUH C IPYTUMU HAYKAMU.
3HavyeHNEe XUMHUH B POPMUPOBAHUU MBIIIUICHUSI, B U3yUYECHUH MIPUPOJIBI M PA3BUTHU TEXHHUKH.
XuMUs 1 poOIEMBI SKOJIOTHH.
OCHOBHBIE CTEXMOMETPHUUYECKUE 3aKOHBI XUMHUH.
Baxxneinmnne XMuMUYSCKHE TTOHSATHS.
DIEeKTPOHHOE CTPOCHUE aTOMOB: JIEKTPOHHAs1 000J10YKa, aTOMHBIE OPOUTAIIH.
DNEeKTPOHHOE CTPOCHUE aTOMOB: KBAaHTOBBIE uncia, mpuHiun [aymnu.
DJIEKTPOHHOE CTPOCHUE aTOMOB: €MKOCTH 3JIEKTPOHHBIX YPOBHEH U MOypPOBHEM.
[IpaBuno KieukoBckoro, mocienoBaTeaIbHOCTh 3alI0THEHUST OpOUTael B aTOMax.
DneKTpOHHBIE (POPMYIIBI M CXEMBI, JHEPreTUUECKUE TUarPaMMbl CTPOCHUS aTOMOB
AJIEMEHTOB MAJIBIX M OOJIBIIIUX IEPHOJIOB.

. DJIEMEHTHI - QJICKTPOHHBIC aHAJIOT'H. HepI/IO,Z[I/I‘IHOCTB HU3MCHCHUA HAPYKHBIX 3JICKTPOHHBIX

KOH(HUTyparuii aTOMOB.

Ilepnon4HOCTb CBOMCTB XUMUYECKUX IEMEHTOB: OpOUTANIBHBIN paguyc (aTOMa U HOHA),
SHEPIHsl MOHU3ALUU.

IleproaMYHOCTH CBONCTB XMMHUYECKUX JIEMEHTOB: CPOACTBO K IEKTPOHY,
3IEKTPOOTPULATEIBHOCTD.

CTpyKTypa MepUOANYECKOI CUCTEMBI, S-, P-, -, f- aemMeHTHL.

3aBUCUMOCTb CBOMCTB 3JIEMEHTOB M UX COCIUHEHUM OT MOJI0XKEHUS B IEPUOIUIECKON
CUCTEME.

KucinoTHo-0CHOBHBIE CBOMCTBA HJIEMEHTOB.

XHUMHUUECKas CBA3b, IPUPOAA XUMUUYECKOU CBS3U.

Meroa BaJICHTHBIX CBSI3€M, XapaKTEPUCTUKHA KOBAICHTHON CBSI3H.
ITpoctpaHcTBeHHast KOH(UTYpAIUs MOJIEKYJI, BU/IbI THOPUIM3AIINH SIEKTPOHHBIX
opOuTanei.

BanleHTHOCTB, KOOPAMHALIMOHHOE YHCIIO, CTEIIEHb OKUCIICHHS DJIEMEHTOB.
TernnoBoi 3 PeKT XUMUIECKUX pEeaKIuil.

3akoH ['ecca, TepMOXHMHUYECKUE PACUETHI U YPABHEHMUS.

HampaBnenne XuMu4eckoi peakiuu.

Outponud. DHeprus ['n66ca.

OHTaNbIUMHBIN U SHTPONUNHBIN (PaKTOPHI U HAIIpaBJIEHUE IpoLecca.

CKOpOCTh XMMHUECKUX PEAKLIUHA U METOBI €€ PETYIMPOBAHUS.

I'oMoreHHbIe 1 reTeporeHHbIe peakiuu (XuMudeckas kuHeTnka). Karamms.
CocTossHHE XMMHUYECKOT0 paBHOBecus. KOHCTaHTa paBHOBECHS, 3aBUCUMOCTb OT
TEMIIEPaTypbl U IPUPOBI PEATCHTOB.

CwMmenienne xumuieckoro pasHosecus, npuHuun Jle-Illarense.

Peaknun ¢ n3MeHeHNEM CTENEHEN OKUCIIEHUS JIEMEHTOB. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH.

JlucnepcHbIe CUCTEMBI, paCTBOPBI, ITOJIMMEPHI U OJIUTOMEPHI.

PacTBOpHMOCTB BEIIECTB B BOJIE, CIOCOOBI BHIPAXKEHUSI KOHIIEHTPAIIH PACTBOPOB.
PacTBOpEI 271€KTPOIIUTOB.

DeKTpoIuTHYecKas JUccolManus Boasl, pH, moHsaTue 06 HHAMKATOpax.
Jlucconmanus BEMECTB ¢ Pa3IuYHbIM THUIIOM CBSA3M, KOHCTAHTA JMCCOLUALNN, IPOU3BEICHHE
PacTBOPUMOCTH.
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35. Peakiuu, mpoTeKaronue B pacTBOPax AJIEKTPOIIUTOB.

36. Peakiiuu HOHHOTO OOMEHA, THAPOIIU3 COJIEH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

37. DNeKTPOXUMHUYECKUE TTPOLIECCHI.

38. DneKkTpoAHbIE MOTEHINAIBI, TEOPUS TaJIbBAHUYECKUX IIEMEHTOB, Pl HANIPSKEHHH
METaJUIOB, 3JIEKTPOJIU3 PACTBOPOB U PACILIIABOB (XUMU3M).

39. KauecTBeHHBIN U KOJTUYCCTBEHHBIN aHAIIN3.

40. AHaTUTUYECKHIA aHAITH3.

41. XuMuueckuil, PU3NKO-XUMHUYECKUA 1 (PU3NUECKHUIA aHAIN3.

42. TloHsATHE O KAYECTBEHHOM aHAIM3€ OPraHUIECKUX U HEOPTAHUYCCKUX COCAMHCHU.

43. KauecTBeHHbIE peaKklliy Ha OCHOBHBIE TPYIINBI aHUOHOB, KATHOHOB, a TAaKXKe Ha HEKOTOPhIE
OpraHUYECKHE BEILIECTBA.

8. YYEBHO-METOJWYECKOE U UH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILIMHBI

OcHoBHas JInTepaTypa

1. KoBanbuykoBa O.B. Xumus [OnektpoHHbli pecypc]: yueOHoe mocobue/
KoBanbuykoBa O.B., EropoBa O.A.— DnexTpoH. TEKCTOBbIE naHHble.— M.: Poccuiickuii
YHUBEPCUTET TpYKObI HapoJIOB, 2011.— 156 c— Pexum JIOCTyTIA:
http://www.iprbookshop.ru/11429.— 3BC «IPRbooks».

2. KynpsimoBa A.A. XuMHYECKHE PEaKIMU B aHAJIUTUYCCKOH XUMHH C MPUMEPaMU M
3aJauaMi Ui CaMOCTOSITENILHOTO pelieHHus [DIeKTpOHHBIH pecypc]: ydeOHoe mocodue/
KyapsimoBa A.A.— DnekTpoH. TekcToBble AanHble.— Camapa: PEABU3, 2011.— 75 c.—
Pexxum noctyna: http://www.iprbookshop.ru/10157.— 3BC «IPRbooks»

JlomoJIHUTEeIbHAS JIUTEPATYpPa

1. T'onuapoBa, I'. H. Xumusa. Heoprammueckas xumms : ydeOHoe mocobme / I'. H.
['onuapoBa. — Camapa : [1oBODKCKHI TOCYTapCTBEHHBIN YHUBEPCUTET TEICKOMMYHUKAIIUN U
uHpopmaruku, 2017. — 84 ¢. — TekcT : AIEKTPOHHBIN // DIEKTPOHHO-ONOIMOTEYHAsT CHCTeMa
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/75392.html (mata oGparenus:
07.12.2021). — Pexwum gocTyma: s aBTOPU3UP. MOJIB30BATEIICH.

ITIporpaMmMHoe oGecnievyenne:
CriennanbHOE IporpaMMHOeE oOecriedeHre He TpeOyeTcs.

LMS u UnTepHer-pecypcenl:
1. OG6pazoBarensubiii moptan HUAY MU®U . URL: https://online.mephi.ru/
2. lentp wuH(OpPMAMOHHO-OMOINOTEYHOTO oObOecneueHusl y4eOHO-HaydYHOU JesTelbHOCTH
HUAY MU®HN URL: http://library.mephi.ru/.
3. DnekTpoHHass HMH(pOpMalMoHHO-oOpa3oBatenbHast cpegqa TU HUAY MUOU  URL:
http://stud.mephi3.ru/.
OnexkrponHo-6nbroTeuHas cuctema URL: IPRbooks https://www.iprbookshop.ru/.
5. Kypcel Beaymux By30B Poccun mmatdopmsr OTkpbiToe 00pasoBanue https://openedu.ru//

e

9. MATEPHAJTbHO-TEXHUYECKOE OBECITEYEHUE YYEBHOM
JUCLUIINHBI
AYIlI/ITOPI/IH AJI IPOBCACHUA 3aHATUU JICKITMOHHOI'O THIIA, 3aHATUU CCMHUHApPCKOIro Tula,
prr[l'[OBBIX nu I/IH)II/IBI/I)IyaJ'IBHI)IX KOHCYHBTaHHﬁ, TeKYHIeFO KOHTpOJ'IH nu HpOMe)I(YTOLIHOﬁ

arrecraiuu, ajis CaMOCTOSTEIbHOMI pa60TBII

npoekTop Nec + 3KpaH (HacTeHHBIH), KommbloTep: mpoueccop IntelPentium 4; omepatuBHas mamsTh
4GBDDR3; monutop KK Benq 19,5, knaBuarypa, mbiis, Adobe Reader
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http://library.mephi.ru/
http://stud.mephi3.ru/
https://www.iprbookshop.ru/
https://vk.com/away.php?to=https%3A%2F%2Fopenedu.ru%2F%2F&cc_key=

Kaxmplii CTYJEHT HWMEET CBOM JIOTMH M Tapoib Uil BXoJa B DJIEKTPOHHYIO
uHbOpMaOHHO-00pa3oBarenbuyio cpeny TU HUAY MUDU (http://stud.mephi3.ru/)
Kaxplil CTyIEHT UMEET J0CTYI K 3IeKTPOHHO-0nbmmoTeuHoit cucteme IPRbooks.

[Iporpamma coctaBieHa B cooTBercTBHM ¢ TpeboBanmsimu OC BO HUAY MHUDU no
HanpasneHuto moarotoBku  15.03.05 «KoHCTpYKTOPCKO-TEXHOJOTHYECKOE oOOecredeHne
MAaIIMHOCTPOUTENbHBIX TPOU3BOJICTB.

ABTOPp: cTapimii npenoaaBaTenb kadenpsl oomei Guszuku ['.A.MbI3HUKOBA.
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