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AHHOTAIUA

Jucunnimua  «XuMus» JaeT NPEACTaBICHHE O COBPEMEHHOW KapTHUHE MUpa,
3aKJIaJbIBAE€T OCHOBBI ~ €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS, CIYXUT (PYHIAMEHTOM
OOIIETEXHUYECKOW dJpyIuIuu, (OPMUPYET HABBIKA OSKCIEPUMEHTAIBHOTO HCCIIECIOBAHUS
XUMHUYECKHX ITPOLIECCOB.

1. IIEJIh OCBOEHHUS YYEBHOW JUCIIATIIAHBI

Hesablo yueOHON AUCIUTUTUHBI « XUMUSD SABISETCS OCBOSHHE CTYJEHTAMU COBOKYITHOCTH
CpPEZCTB, CIIOCOOOB U METOOB JAEATEILHOCTH, HAIIPABICHHOM Ha MCIIOJIb30BaHUE 3HAHUN XUMUU
Ha MPOU3BOJCTBE U B MPO(ECCHOHATBEHON AEATEIbHOCTH.

YyeoHuble 321244 AUCHUILINHBI

- I/I3y‘II/ITL OCHOBHBIC 3aKOHBI XUMHWHU U FpaHI/II_IbI nux HpI/IMeHI/IMOCTI/I;

— HOJIy‘-II/ITB TeOpeTI/I‘ICCKI/IG 3HAHUA O CTpOCHI/II/I XUMHWYCCKUX DJICMCHTOB, MaTepI/IaJIOB,
UX CBOMCTBaX U BO3MOXKHBIX, B3aUMOJCHCTBHIX MEXIYy COOOM;

— OBJIAACTH HpI/IHIII/IHaMI/I MATECMATHYCCKUX pvaeTOB KHMHCTHUKU, TCpMOI{I/IHaMI/IKI/I 158
PABHOBECHBIX COCTOSTHUM XUMHUYECKHUX MPOLIECCOB,;

— 00BEKTUBHO OIICHUBATh TOKCUYHOCTh TEX UM MHBIX BEIIECTB, MPOAYKTOB XUMHYECKHX
pEeaKUHii;

— chopMHupoBaTH HAYYHOE MBIIUICHUE U CIOCOOHOCTh MPUMEHSTh XUMUYECKUE 3HAHUS
NpY U3yYeHUH TPOPECCUOHATBHBIX JUCIUIUINH U B IPOPECCHOHATBHOMN eI TETbHOCTH.

2. MECTO YUYEBFHOH JJUCIUILJIMHBI B CTPYKTYPE OOII BO

JucuumnnuHa « XUMHSD U3y4aeTcsl CTyIeHTaMH IIEPBOTr0 Kypca, BXOJUT B TEOPETUUECKHIA
0JIOK €CTEeCTBEHHO-HAy4YHOTO MOIyJs paznena b.1, oOsi3aTenbHON 9YacTh y4eOHOTO TUTaHA I10
HaIpPaBIECHUIO MOJITOTOBKHU «KOHCTPYKTOPCKO-TEXHOIOTHUECKOE o0ecrieueHue
MaIIHHOCTPOUTEIILHBIX MPOU3BOJICTBY MPO(HIIS MOArOTOBKH «KOMITBIOTEpHOE IPOSKTUPOBAHNE
Y TEXHOJIOTUS TPOU3BOJICTBA U3ACTUI.

JlucuyiuinHa OCHOBBIBACTCS HA 3HAHUSX U YMEHUAX, CDOPMHUPOBAHHBIX Y OOyUAIONTUXCS B
pe3yNbTaTe OCBOSHUS MIKOIBHOTO Kypca « XUMUS.

Bxo1HOI KOHTPOJIb 3HAHUI HE TPEAYCMATPUBAETCSL.

W3ydyeHne AUCHMILTUHBI HEOOXOIUMO I OCBOCHUS AMCLUMILTUHBI «MarepuanoBeieHue» u
JIPYTHX, CBI3aHHBIX CO 3HAHUEM CTPYKTYp MaTEpPHUAJIOB.

VYkazaHHbBIE CBSI3U U COJEpKAHUE AUCIMILTUHBI «XUMHSD Jal0T 00y4YaroneMycsi CHCTEMHOE
MIPEICTABICHUE O KOMIUIEKCE M3ydaeMblX nucuuruiud B cootBerctBu OC BO HUAY MUDH,
4TO0  00ecreyrMBaeT COOTBETCTBEHHBIM  TEOPETUYECKUH  YypOBEHb U MPAKTUUYECKYIO
HaIPaBJIEHHOCTh B CUCTEME OOYyUEeHHS OyayIe NesTeTbHOCTH OaKkanaBpa.

3. ®OPMUPYEMBIE KOMIIETEHIHUU U IINTAHUPYEMBIE PE3YJIbTATbI
OBYYEHUA

[Ipomecc M3ydeHUs AUCHMILTUHBI « XUMHUS» HAIPaBJIeH Ha (OPMUPOBAHUE CIICTYIONIUX
kommerenmumit; YK-1, YKE-1.

Kon
S — Komnerenmus

VK-1 Cnocoben ocymeCTBJl;ETL MOWCK, KpUTHUECKHUI aHAlIM3 U CUHTE3 UH(pOpMAIIHH,
MPUMEHATh CUCTEMHBIN MTOJAXOJI ISl PELIEHUS MOCTABICHHBIX 3a/1a4
CrnocobeH  WCHONB30BaTh  3HAHUS ~ €CTECTBEHHOHAYYHBIX  JIUCUHUIUIHH,

VKE-1 MPUMEHATh  METOJbl MAaTeMaTH4YecKOro aHajaM3a U MOAECIUPOBAHUS,
TEOPETUYECKOIO UM DOKCIIEPUMEHTAIIBHOIO HCCIIEA0BAaHUA B IIOCTABIEHHBIX
3a7a4ax




NHaukaTopaMu JOCTHXKEHUSI KOMIIETEHITUHN SBIISTFOTCS:

Kon
KOMIIETEHIINHU

Kon
WHJIMKaTOpa

Nupukarop

VK-1

3-VK-1

3HaTh: MeETOAWKH cOopa u 00pabOTKM HMH(POPMAINH,
aKTyaJIbHbIE ~ POCCHUUCKHE U  3apyOCKHbIE  HCTOYHUKH
uHpopmanmu B cdepe NPoecCHOHATBHON IesITeIbHOCTH,
METOJ CHCTEMHOT'0 aHAJIU3a

V-VK-1

YMeTb: MPUMEHATh METOJIUKH TOHWCKa, coopa M 00pabOTKH
nH(OPMAIINY; OCYIIECTBISATh KPUTHUSCKUN aHAIIM3 U CHHTE3
nHGOpPMAIINH, TTOJYICHHON W3 pa3HBIX HCTOYHHKOB

B-VK-1

Bnamers: Metomamm  moucka, cbopa u  00paboTKW,
KPUTHYECKOI'O aHalHM3a M CHHTe3a WH(OPMALMH; METOIUKON
CUCTCMHOI'O noaxoda IJIsA pCIICHUS ITOCTABJICHHBIX 3aaa4

VKE-1

3-YKE-1

3HAaTb: OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX MUCHHUILINH,
MCTOABI MATEMATHYCCKOI0 aHajliu3a W MOIACIHMPOBAHMA,
TCOPCTUYCCKOI'O M SKCIICPUMCHTAJILHOI'O UCCIICAOBAHHN

V-VKE-1

YMCTh: HCIIOJIB30BaTh MaTEMAaTHYCCKHUEC METO/bI B
TCXHHYCCKHX MMPUITOKCHUAX, PaCCUUTBIBATD OCHOBHBIC
YHCJIOBBIC XapaKTCPUCTUKHU CJIy‘I&fIHI:IX BCJIIMYHMH, pPCIIAThb
OCHOBHBIC 3aaaydun MaTeMaTHYeCKOM CTaTUCTUKHU, PCHIATH
TUIIOBBIC paCYCTHBIC 3a/1a4n

B-VKE-1

BJIAJETh.  METOJAMU  MAaTeMaTU4YEeCKOro  aHauu3a |
MOJCJIIMPOBAHUsA;, METOJAaMH pElIeHUs 3aJad aHauu3a |
pacueTa XapaKTepUCTUK (PU3MYECKHX CHCTEM, OCHOBHBIMU
npueMamMu  00pabOTKM  HKCHEPUMEHTAJIbHBIX  JIAaHHBIX,
MeToAaMu  paboTbl C  NPUKIAJHBIMU  [POrPaMMHBIMU
MPOAYKTAMHU

4. BOCIIUTATEJIbHASA PABOTA

Kon | Hampasnenue/uenu

Co3znanue yciaoBHid, Hcnonbp3oBanne BOCIUTATEIILEHOTO
00ecIIeunBaroNnX: NOTEHIIMANTA Y9eOHBIX TUCIHUTUINH

B16

[TpodeccuonansHoe
U TPYJ0BOE
BOCIIMTaHUEC

DopMUPOBAHUE KYJIbTYPbI
HCCIIeN0BAaTEIbCKON 1
VMHKEHEPHOU
JIeSITEIbHOCTH

Hcnonb30BaHne BOCIUTATEIBLHOTO
NOTEHLMANA JUCLUIUINH
o01enpoecCHOHAIIBHOTO MOTYJIS
11 GOPMHUPOBAHUS HABBIKOB
BJIa/ICHUS SBPUCTUUECKUMU
METO/1aMH TIOMCKa U BbIOOpa
TEXHUUYECKUX PEIICHUN B yCIOBUIX
HEOIPEAEIEHHOCTH Yepe3
creluaibHble 3a1aHus (METOIUKN
TPU3, mopdonornueckuit aHamus,
MO3TOBOH IITYPM U Jp.), KYJIbTYpPbl
WH)XeHepa-pa3paboTuuka uepes
OpraHU3alMI0 IPOECKTHOW, B TOM
YHCIIe CAMOCTOATENBbHOM paboThI
o0ydaromuxcsi ¢ UCIOIb30BaHUEM
IIPOrpaMMHBIX [TAKETOB

OpFaHI/ISaHI/ISI HHTCPAKTUBHBIX MCpOHpI/ISITI/Iﬁ u

SaﬂaHI/II\/II C BOCIIMTATCJIIBHBIM U COITMAJIbHBIM aKIICHTOM:

peajm3anua CHCIUAIN3UPOBAHHBIX




- BbIOOp CMOCOOOB ¥ METOJOB pEIICHUS 3aJad W3 Pa3IU4YHBIX O00JIaCTe XUMHH
(camocrosTenbHas paboTa).

[lepeunciieHHbIE MEPOTIPUATHSI HAIIPABIICHBI Ha!

- (opmMupoBaHUE KyJIbTypPbl HCCIEIOBATEIILCKON U MHKCHEPHOMN JESITeTbHOCTH;

- (opMupoOBaHUE HABBIKOB PEIICHUS PA3IMUHBIX 33]]a4 U3 Pa3IM4HbIX 00JacTei XUMUH;

- (QopmMupoBaHuWe Yy CTYJISHTOB TPYJOBOW MOTHBAIlMM W AaKTUBHOW MpodeccnoHamIbHOM
MO3UIUH, TUYHOTO TPYA0II00US;

- Ppa3BHUTHE TBOPYECKUX YMECHHI U HABBIKOB, (OPMHUPOBAHUE TBOPUECKOTO MPOGECCHOHATHHO-
OPUEHTUPOBAHHOTO MBIIIICHUS, HEOOXOAUMOTO ISl PEeIICHUS] HECTaHJapTHBIX 3a]1a4.

5. CTPYKTYPA U COAEP) KAHUME YUYEBHOH JACHUIIJINHBI
OO6mast TpyA0€MKOCTh TUCIMIUIMHBI COCTABISIET 3 3a4eTHbIe eanHUIbI, 108 qacos.

Ne | HammenoBanwme paznena yaeOHON Bunst yueOHOM Obs3ar. Attecta | Makcu
n/ IOUCLMUIITIUHBI OEATEIbHOCTH, BKIIIOYAs TEKY LI s MaJIbHbI
o CaMOCTOATENbHYIO KOHTPOIb | pasnena | i Gamn
ycreBaeMoc
paboTy CTyIEeHTOB H - (¢popma, 3a
5
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1 | Pazgen 1. dyngameHnrtanbHbIe
3aKOHOMEPHOCTU XUMUH. 131-3
[Iepuoanueckuii 3aK0H
PHOA 1-4 | 4| 4| - | 46 T1-4 | KWAI-4 | 40
JA.N.MenneneeBa u CTpyKTypa
MEPUONYECKON CUCTEMBI B
CBCTC TCOPHU CTPOCHHA aTOMA
2 | Pazgen 2. Xumuueckas CBSI3b.
CrtpoeHue BemiecTna. 132-7
OCHOBHBIE 3aKOHOMEPHOCTH 58 | 4 | 4 | - | 46 T2.8 KI2-8 40
MPOTEKAHUSI XUMHUYECKUX
peaxkuun
Wtoro B TeueHnn cemecTpa 8 | 8 - 92 80
DKk3aMeH 20
HUTOIO: 100

HAMMEHOBAHME TEM U COAEPKAHUE JEKIIMOHHBIX 3AHATUM

Paznen 1. dynpameHTabHbIe 3aKOHOMepHOCTH XuMmuH. Ilepuoamyeckuii 3aKkoH
JA.A.MeHnaeneeBa U CTPYKTYPA NEPHOAMYECKOM CHCTEMbI B CBeTe TEOPUHU CTPOCHUS aTOMA.

1. OcHoBHbBIE KJacchl HEOPraHWYECKUX coelrHeHUuH. DyHIaMeHTaJbHble 3aKOHOMEPHOCTH
XUMUU.
3HAKOMCTBO C XMMHYECKOH JabopaTopueii, MpaBmiia TEXHUKH 0€30MacHOCTH MpH paboTe
B JIabOpaTopuu.
Krnaccudukanys HeopraHMueckrx BeIIecTB, X CBOMCTBA U HOMEHKJIATYpA.
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ATOMBI 1 MOJIEKYJIbl. OCHOBHOE COJIEpYKaHHE aTOMHO-MOJIEKYJIIPHOTO yYeHUsA. XUMUYECKUI
AIIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BemlecTBO. [oHsATHE 00 aMIOTPONMHBIX MOAU(UKAIHIX.
OCHOBOMOJIArarIIMe 3aKOHbl XUMHUU: 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH COXPAHEHUS
Macchl BemiecTB. MoJib — eIMHHIIA KOJIMYECTBA BEIlIeCTBA. 3aKOH ABOTraipo U €ro CJIE/ICTBUSL.

2. DIEKTpOHHOE CTPOEHHUE ATOMOB S-, P-, d-, f- 3J1IeMEHTOB NIEPUOANYECKON CHCTEMBL.

CtpoeHue MEeKTPOHHON 000JI0UKH aroma 1o bopy, SHepreTuyecKkue COCTOSIHUS dIIEKTPOHOB
B aToMe: TJIAaBHOE KBAaHTOBOE YHCJIO, OPOUTAIILHOE KBAaHTOBOE YHCIO U (HOPMBI AJIECKTPOHHBIX
00J1aKOB, MarHUTHOE W CIIMHOBOE KBAHTOBBIC uMciia. MHOro3jeKTpoHHbIe aTombl. [lopsmox
3aMoOJHEHUs JICKTPOHAMU aTOMHBIX opOwTtanel, npaswio ['yHaa, mpuniun [laynu, npaBuia
KneukoBckoro.

3. Ilepmommueckuii 3akoH JI.M.Menneneea. CTpyKTypa IEPUOINYECKON CUCTEMEI B CBETE
CTPOCHHS aTOMOB.

[Tepuonnueckuit 3akon [[.M. MennaeneeBa. I'paduyeckoe M300pakeHHE MEPUOTUIECCKOTO
3aKOHA — NEPUOAMYECKAs cucTeMa XuMuueckux 3iemeHToB .M. Menzaeneesa, ee CTpykrypa.
3HaveHHEe EePUOANUYECKOr0 3aKOHA JIJIsl PA3BUTHSI HAYKH U TEXHUKH.

[lepnoaMYHOCT, CBOMCTB XUMHUYECKMX DJIEMEHTOB: HHEPrus HOHU3ALMUHU, CPOJCTBO K
3JIEKTPOHY,  DJIEKTPOOTPULIATEIbHOCTh, AaTOMHBIE W  HOHHBIE paguycbl. BropuuHnas
NepUoAUYHOCTh. [1lepnoAMYHOCTS CBOMCTB COEAMHEHUN XHMHUYECKHX JJIEMEHTOB: M3MEHEHUE
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB, TUAPOKCHJIOB U JIETYYUX BOJIOPOJHBIX COETUHEHUH.

4. Crpoenue sjupa aroMa. SlpepHble peaknuy. Buabsl u3nydeHUN. YpaBHEHMS SICPHBIX
peaKimu
Crpoenue aroMHbIXx snuep. HM3otombl. PaanoakTUBHBIE SJIE€MEHTHI M WX  pacraj.

HckyccTBeHHast pauoakTUBHOCTb. SlepHbIe peakuuu. SnepHsie peakiuu B npupoge. CuHTes3

3JICMCHTOB.

Paznen 2. Xumuueckasi cBsizb. CTpoeHnune BemecTBa. OCHOBHbIE 3AKOHOMEPHOCTH

NMPOTEKAHUSI XUMHYECKUX PeaKIuii

5. Xwumuueckas cBs3b. llpupogaa xumuyeckor cBs3u. OCHOBHBIE BHJBI XMMHYECKOH CBSI3U U
MeXaHU3MbI X 00pa3oBaHus. BaxkHeHne XxapaKTepUCTUKN KOBAICHTHOM CBS3H
Teopusa xumuueckoro crpoenus. Hekotopsie mapamerpsl Moisiekyil. [Ipupona xumudeckoi

CBsI3M. MeToJT BaJIGHTHEIX CBS3EH.

KoBanentnas cBs3b (momnsipHas u HemoussgpHasi). CriocoOsl 00pa3oBaHMsi KOBAJTEHTHOM CBSI3U:
OOMEHHBIM MeXaHu3M (o-, T-, Y-, O- CBSI3U) U JIOHOPHO-AaKIIEITOPHBIN MEXaHU3M 00pa3oBaHUs
CBs3M. HampaBneHHOCTh KOBQJIGHTHOW CBSI3M, TUOpUIM3allMs AaTOMHBIX  OpOUTAaleH,
MHOTOLEHTPOBBIE CBsI3H. FIOHHAs, BOJOPO/IHAS, METAJUTMYECKAS CBA3b.

6. CrpoeHue U cBOMcTBA BemecTBa. KpucTammueckue pemerkd. KoOMIIeKCHbIE COSIMHEHUS,
HX CTPOCHHUE, CBOMCTBA M 3HAUCHHEC
Tunel KpUCTAINIMYECKUX PEIIETOK. 3aBHCHUMOCTh CBOMCTB BELIECTBA OT CTPOCHUS €ro

KpUCTAJUTHYECKOW pereTku. OCHOBHBIE TOJOXKEHHUS KOOPAWMHAIMOHHOW Teopuu. OCHOBHBIE

TANBI W HOMEHKJATypa KOMIUIEKCHBIX coenuHeHuil. Ilpupona XumMuyeckod CBA3UM B

KOMIUTEKCHBIX coenuHeHusXx. KomrmuiekcooOpa3zoBanue. 3HA4eHHE KOMIUIEKCHBIX COETUHEHUN

JUIsl COBPEMEHHOW HayKH U TEXHOJIOTHH.

Cunrernueckue moauMephl. [lomydeHue MOTUMEPOB pEeaKIUsIMU TOJMMEpPU3AIUUd |
MOJIMKOHACHCAINU, (PU3UKO-XUMUYECKUE CBOMCTBA MOJUMEPOB, TOTYyYAEMBIX STUMU METOIAMHU.
DIIeMEHTOPTaHNYECKHUE TIOTMMEPHI, UX CBOMCTBA U TPUMEHEHHE.

7. XHWMUYECKHE pEeaKlMH, UX Kiaccubukaius. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.
Boma — pactBopurens. T3JI, BOAXOPOAHBIM IMOKa3aTellb M €r0  BIMIHHE HAa XOJI
TEXHOJOTHYECCKHUX IpolieccoB. I'uaponus coneii. Metoanl coctaBierus OBP
Knaccudpukanus XUMHUYECKHMX pEaKIUi B OpPraHU4YecKod M HEOPraHMYeCKON XUMHH.

Xumnueckue npeppaiieHus. [lpeBpaiienrs sHEprul Npyu XUMUYECKUX peakiusax. TepMoXuMus.

TepMoxuMuueckne ypaBHEHHUS, TEIJIOTa CropaHuss U TeIUIoTa O0pa3oBaHUs BEIIECTB.

TepMOXUMHUUYECKHE pACUETHI.




JlucriepcHble CUCTEMbI: UCTHUHHBIE PAaCTBOPHI, KOJUIOMIHBIE PACTBOPHI, B3BECH (CYCIIEH3UU U
AIMYJIbCUH). XapaKTepucTuka pactBopos. IIponecc pactBopenus.

ITonatue 06 snekTpoxuMuyeckux mnpoueccax. OcoOEHHOCTH PacTBOPOB 3JIEKTPOJIUTOB.
Teopust snekrponutrdeckoit nucconumanuu. [Ipomecc auccoumnanuu. CTeneHb IUCCOLMALNU,
cwia anekrpoiautoB. KoHcranta aucconmanuu. Peakuuu uvoHHoro oo6meHa. MonHo-
MOJIEKYJIApHBIE YpaBHEeHMs. Jlucconmanus Boabl. BonopoaHblil mokasarens. I'naponus comnei.

Baxneimue  OKuUCIMTENIM W BOCCTaHOBUTENIH. OKUCIUTEIBbHO-BOCCTAHOBHUTEIbHAS
JBOMCTBEHHOCTb. ~ BHYyTpHMONEKYJISpHOE  OKWUCIEHME U  BOCCTaHOBIEHHE. Peakuuu
JUCIPONIOPLUUOHUPOBAHUA M KOHIPONOPLUUOHHUPOBAHMS. CocraBiieHne  ypaBHEHHU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI 3JIEKTPOHHO-MOHHBIM METOJIOM.

8. CKOpOCTb XMMHYECKOH peakuuu U (QakTopbl, ee omnpenenstonire. Karanusatopbl u
KATAJIMTUYECKUE CUCTEMBbl. ['OMOIE€HHBIM W TEeTEepOreHHBbIM Karauu3 XUMHUYECKoe
paBHOBecHe, (aKTOpbl, BO3ACHCTBYIOLIME HA XHWMHUYECKOE paBHOBecue. MeTonabl
YIOPAaBJIEHUS TEXHOJOTHYECKUM TPOIIECCOM, OCHOBAHHbIE HAa CMEUIEHUM XUMHYECKOIO
paBHOBECHs. DIEKTPOXUMHUYECKHE TPOLIECCHI
CKopocTh XMMHYECKON peakiuu (IreTeporeHHOM M IFOMOTE€HHOH). 3aBUCUMOCTb CKOpPOCTHU

XUMHYECKMX PEaKLHUi OT TEeMIepaTypbl, NPUPOAbl PEArupyIOLIUX BELIECTB, KOHLEHTPALUU

pearupyroux BeIIecTB, CTENIEHN U3MeIbUeHUs pearupyromux Bemects. Karanus. ['omorenHbiii

Y T€TEPOrCHHbIN KaTaJln3.

OOpaTumble U HEOOpAaTUMbIE XMMHUYECKHE peakluu. XuMudeckoe paBHoBecue. CMmelleHue
xumudeckoro pasHoBecus. [Ipunnun Jle Illarense. DakTopsel, ONpeAeNsAIONUI HaIlpaBlICHUE
IPOTEKAaHUs XMMUUYECKUX pEaKLUi.

ONEeKTPOIN3 pacTBOPOB M PACIUIaBOB JJIEKTPOJIUTOB. ODJIEKTPOXUMHUYECKAs KOPPO3Hs U
METO/IbI 3aILlUThI OT HEE.

XuMudeckass UM JJIEKTPOXMMMUYECKas KOpPpO3HMsl C KHUCIOPOJHOM M BOJOPOIJHOU
JeNoJspU3ael 1 METO/Ibl 3alllUThl OT HEE.

Ay}II/ITopHBIe 3aHATHA U 6]0)])KeT BPEMEHU HA CAMOCTOATEIBHYIO NOATOTOBKY CTYACHTA

IIpakTueckas
AynuTtopHbIe 3aHATHS (Yac.) MOArOTOBKA
YaeOHas HaumenoBanue pa3szena, CamocTosITeNh
Heaens KpaTKO€ HaMMEHOBAaHHUE TEMbI JlaGoparo IIpakTnu Has paboTa
Jlekyuu pHBIE eCKHe
paboThI 3aHATHS

OCHOBHBIE KJTaCcChl HEOPTaHMYECKUX
1 | coenunenuii. ®yHnameHTaIbHbIE 1 - 1 - 10
3aKOHOMEPHOCTH XHUMHUHU

DeKTPOHHOE CTPOEHHE aTOMOB s-, p-, d-, f-
AJIEMEHTOB MEPUOTUIECKON CUCTEMBI

Ilepnonnueckuii 3akon [[.M1.Menneneesa.
3 | CTpyKTypa nepuoan4eckoil CuCTEMEBI B 1 - 1 - 12
CBETE CTPOCHMS aTOMOB

CrtpoeHnue sapa aToMa. S epHbIe peakLnu.
4 | Bunpl u3nyyeHuid. YpaBHEHUS EPHBIX 1 - 1 - 12
peakuui

Xumnueckas cBa3b. [Ipupona xumuueckon
cBsA31. OCHOBHBIE BU/Ibl XUMUUECKOH CBS3H

5 | ¥ MeXaHu3MbI UX 00pa30BaHUsI. 1 - 1 - 10
Baxneimue XxapakTepuCTUKU KOBaJICHTHOU
CBSI3H
CrtpoeHue u CBOWCTBA BELIECTBA.

6 | Kpucrammueckue pemerku. KomriekcHbie 1 - 1 - 12

COCAUHCHUS, UX CTPOCHHUC, CBOICTBA U




IIpakTnueckas

YuebHas Haumenosanue pa3szena,
AynutopHsle 3aHATUA (4ac.) MOJTrOTOBKA
Hezenst KpaTKOe HAUMEHOBAHHUE TEMBbI Has paboTa

3HA4YCHUC

XUMUYECKUE PEAKINH, UX KIacCHU(pHUKaIUI.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC

peakuuu. Boma — pactBoputens. TO/,
7 | BOIOPOAHBIN MOKA3aTeNIb U €T0 BIUSHUE HA 1 - 1 - 12
X0JT TEXHOJOTHYECKHUX IPOILIECCOB.

I'mpponus coneil. MeTtoasl COCTaBICHUS
OBP

CKOpOCTh XMMHUYECKOH pEeaKkLMU U
dakTopsl, ee onpeAensIoue.
KaranuzaTopsl U KaTaJIUTUYECKUE CUCTEMBI.
["'oMOreHHbIi ¥ reTepOreHHbI KaTaaus3

3 XHMH:{ecxoe paBHOBecHe, (HaKTOPHI,
BO3/ICICTBYIOIINE HA XUMUYECKOE
paBHOBecue. MeTobl yIpaBieHUs
TEXHOJOTHYECKHUM IMPOLIECCOM, OCHOBAHHBIE
Ha CMEILLEHUU XUMUYECKOTO PAaBHOBECHSI.
DIEKTPOXUMHUYECKHE MTPOLIECCHI.

Hroro 8 - 8 - 92

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

[Ipn mpoBeneHUW 3aHATHH W OpraHM3alMM CaMOCTOSITENbHON paboThl CTYIEHTOB
UCIOJIBb3YIOTCS:

1. TpaguuuoHHBIE TEXHOJOTUU OOYYEeHHs, Mpeanojaralpiue nepeaadyy uHGOpMaluu B
roTOBOM BHJie, (POPMHUPOBAHHE YUYEOHBIX YMEHHI MO 00pasily: JEKIHsI-U3JI0KCHHUE, JEKIIHS-
00BsICHEHUE, TPAKTUYECKHE 3aHATHSI, Ta00paTOpHbIE paOOTHI.

Hcnonp3oBaHne TPaguIIMOHHBIX TEXHOJIOTHM 00€CleuynBaeT OPUEHTHPOBAHUE CTY/CHTA B
MOTOKE MH(POPMAINH, CBA3aHHON C pa3lMYHBIMU MOJIXO0AaMH K BOIIPOCaM, pacCMaTPUBAEMbIM B
npejienax JUCHUIUIMHBI; CaMOOIPEACIICHHEe B BHIOOpE ONTUMAIBHOTO MYyTH M CIOCOOOB
JUYHOCTHO-TIPO(ECCUOHATFHOTO PAa3BUTHS; CUCTEMATH3AIUIO 3HAHUHN, TIOTYYEHHBIX CTYACHTaMU
B TIPOIIECCE ayJAUTOPHON U CaMOCTOSITENIbHOUW paboThl. [IpakTuueckue 3aHATHS 00ECIICUUBAIOT
pa3BUTHE U 3aKPEIJICHUE YMEHUHN U HABBIKOB.

2. lHTepakTUBHBIEC TEXHOJOTUU OOYUYCHWS, TIPEIITOJIArafoIINe OPTaHU3AINI0 O0YUCHHS KaK
MPOJYKTUBHOM TBOPUECKOW MAESATENIBHOCTH B PEXUME B3aMMOJICUCTBHS CTYAEHTOB JPYTr C
JIPYTOM U C IPENOJaBaTENIEM.

Hcnonb30BaHWe MHTEPAKTUBHBIX  OOpa30OBaTENbHBIX  TEXHOJIOTUH  CIIOCOOCTBYET
MOBBIIICHUIO UHTEPECa U MOTHBAIIMU YUAIINXCS, aKTUBU3AIIUNA MBICTUTEIHHON JAESTEIHHOCTH U
TBOPUYECKOTO TMOTEHIIManda CTYACHTOB, AenaeT Oornee 3(PPEeKTUBHBIM YCBOCHHE MaTepuaia,
MO3BOJISIET UHANBUTyUTU3UPOBATh O0YUYEHHUE U BBECTH DKCTPEHHYIO KOPPEKITUIO 3HAHUIA.

Opranusanusi CaMmoCTOATEIbHOI PadOThI CTYIEHTOB
Ilenp camocrosiTenbHON paOOTHI: 3aKperieHWe 3HAHWUM, IMONYYCHHBIX Ha 3aHATHUSX.
CamocrosiTenpHass paboTa CTYJIEHTOB IOJpa3yMeBaeT IMOJ; cOO0W MpoOpadOTKy JIEKIIMOHHOTO
MaTepuaina ¢ UCMOJIb30BaHUEM PEKOMEHIyeMOM JIUTepaTyphl JJis MOATOTOBKHA K MPAKTHUYECKUM
3aHATUAM, BBIITIOJIHCHHUIO TECTOBBIX U JOMAIITHHUX SaHaHI/Iﬁ 10 ITUCHUIIJINHE.
CornacHo paboueMy miaHy, CaMOCTOsITENIbHAs paboTa cocTaBisieT 76 Jac.

CamocTosiTenb




7. OHEHOYHBIE CPEACTBA J1JIsA BXOJHOI'O, TEKYIIEI'O KOHTPOJISA U

IMPOMEXYTOYHOM ATTECTAIIUA

@oH/ OLEHOYHBIX CPEACTB MO AUCUUIUIMHE OOECIeYyrBaeT IMPOBEPKY OCBOCHHS
IUTAHUPYEMBIX PE3yJbTaTOB OOydeHHs (KOMIIETEHUUH M WX HWHAMKATOPOB) TMOCPEICTBOM
MEPONPUITUH TEKYIIETO, PyOEKHOI0 U MPOMEKYTOYHOTO KOHTPOJIS 110 AUCLUIIIMHE.

Cesi3p MEXIy (OpMHPYEMBIMH KOMIIETEHUHUSMU M (QOpMamMu KOHTPOJS MX OCBOCHHS

Ipe/ICTaBIICHA B CIEAYIONIEH TabuLe:

[IpoexTupyemsle pe3ynbTaTbl OCBOCHUS AUCIUIUIMHBI
. CpencTBa 1 TEXHOJIOTUH
Kon Y MHAUKATOPBI (POPMUPOBAHUS KOMIETEHIIHMA
3uHatsb (3) YmMmerts (V) Bnanets (B) OHeHIH
YK-1 3-VK-1 V-VK-1 B-VK-1 T1, T2, 131, 132, 320
VYKE-1 3-YKE-1 V-VKE-1 B-VKE-1 T1, T2, 131, A32, 320
Ikana oeHKH 32 TEKYIIYI0 aTTeCTAIHIO
Popwva MakcumanbHblil | MakcuManbHbII
Pazpnen TEKYLLIEro
Oart Oasut 3a pasaen
KOHTPOJIS
Pa3znen 1. dyngamenTanbHble
3aKOHOMEPHOCTU Xxumuu. lleprnognyecknii
3akoH [[.M1.MenneneeBa u CTpykTypa
MEPUOIUYECKON CHUCTEMBI B CBETE TEOPUH 40
CTPOEHHSI aTOMa
TecTsr Tl 20
Jomarnee 3agaHue 31 20
Paznen 2. Xumuueckas cBsizb. CTpoeHue
BemecTBa. OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUsI XUMUYECKUX PEeaKIui 40
TecTsr T2 20
JlomanHee 3a/1aHne 132 20
Hroro 80
IIIkaja oleHKH 32 NPOMEKYTOYHYIO aTTeCTAIN IO (3a4eT)

Kpurepuu oneHuBaHus bamn
3HaHUE OCHOBHBIX TIOHSTHI U ONPEACIICHUM, 3HAaHUE CTIEITU(DUIECKUX TS
paccMaTpuBaeMOro pasjiena TepPMUHOB U UX TOHUMaHUE, pa3bsiCHEHUE
0COOEHHOCTEH MPUMEHEHHS TEOPETUYECKUX 3HAHUN Ha MPAKTHUKE, YTO MOKET 18-20
BBIPAXKATHCSI B YBEPEHHBIX OTBETAX HA JOMOJHUTEIbHBIE BOIPOCHI
MIPENO/1aBaTelIs
3HaHNE OCHOBHBIX MOHSITHI U ONPEACTICHUH, 3HAaHUE CTIEITU(PUIESCKUX IS
paccMaTpuBaeMoro pasjiesia TEpPMUHOB U UX HEMOJTHOE TOHUMAHHE, 15-17
pa3bsiCHEHHE 0COOEHHOCTEH MPUMEHEHHUSI TEOPETHUSCKUX 3HAHUIM Ha MTPAKTHKE
3HaHWE OCHOBHBIX TIOHSTHI M ONIPEACIICHU, 3HAaHUE CTICITU(DUUECKIX TSI
paccMaTpuBaeMOro paszjena TepPMUHOB U UX HENoJIHOe NoHuMaHue. He 12-14
Pa3bICHII 0OCOOCHHOCTH MPUMEHEHHS TEOPETUUECKUX 3HAHUI Ha MPAKTHKE
HemnonHoe 3HaHWEe OCHOBHBIX MOHATHH U OTMpeeieHUH, criennGUIecKux st
paccMaTpuBaeMoro pasjiesia TepPMUHOB U UX HEMOJIHOE NoHuManue. He 0-11
pPa3bsICHUI OCOOEHHOCTH MPUMEHEHUS] TEOPETUUECKUX 3HAHUM Ha TPAKTHKE
HUTOI'O makcumym 20
NTOI'O MunuMyM 12




IkaJjia HTOrOBOM OLIEHKH 32 CeMeCTp

HtoroBas oreHka mpencTaBiseT co00il cymmy OaiioB, 3apaOOTaHHBIX CTYJAECHTOM IIPH
BBIITOJIHCHHUHN BaﬂaHI/Iﬁ B paMKax TCKYH_ICFO nu HpOMe)KyTO‘-IHOI‘ (0] KOHTpOJ’ISI N BBICTABJISICTCA B
cooTBeTcTBUU ¢ [lonokeHneM 0 KpeuTHO-MOIyJIbHOM CHCTEME B COOTBETCTBUU CO CJICIYIOMIEH
IIKaJI0M:

Orenka 1o 4-0aJUILHOM IIKajie CymMmma 6ajuioB Onenka ECTS

5 — «oTIn4HOY 90-100 A

85-89 B

4 — «xopoIo» 75-84 C
70-74

D
3 — «yZIOBIECTBOPHUTEIHHO» 65-69

60-64 E

2 — «HCYJIOBJICTBOPHUTEIBHOY Hwuxe 60 F

PacimmdpoBka ypoBHS 3HaHUI, COOTBETCTBYIOIIETO IIOJYYEHHBIM OaiiaMm, TaeTcs B
TabNuIe yKa3aHHOU HUXKe

Cymma | Ormenka
o6amoB | ECTS

YpoBeHb MPUOOPETEHHBIX 3HAHUH TI0 AUCIUILTNHE

«OTINYHO» - TEOPETHYECKOE COIEPKAHUE KYpCa OCBOSHO IOJHOCTHIO, €3 mpo0elioB,
HEO00XO0/IMMBIE TIPAKTHYECKUE HABBIKK PAOOTHI ¢ OCBOCHHBIM MaTEPUAIOM

90-100 A c(OpMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE POTrPaMMOii 00y4eHHsl yueOHbIe 3aJaHuns
BBITIOJTHEHBI, KAYECTBO UX BBIMIOJHEHHUS OIICHEHO YHCIIOM 6aslioB, OJIM3KUM K
MaKCHMAIIbHOMY.

«OYeHBb XOPOLIOY» - TEOPETHIECKOE COIePIKaHNe Kypca OCBOCHO MOJHOCTEIO, 0e3
npo0enoB, HEOOXOIMMBIC PAKTUYECKUE HABBIKK PabOTHI C OCBOCHHBIM MaTepHaJIOM B
85-89 B OCHOBHOM c(pOpMHPOBaHBI, BcE MPEAYCMOTPEHHBIE MPOrpaMMON 00yICHHUS YIeOHBIE
3a/1aHHUS1 BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHNUS OOJIBIIMHCTBA U3 HUX OLICHEHO YHCIOM
6a1110B, OJIN3KNM K MAaKCUMaJIbHOMY .

«XO0pOoII0Y» - TEOPETHIECKOE COACPIKAHHE Kypca OCBOCHO MOJIHOCTEIO, O3 Po6esoB,
HEKOTOPbIE MPAKTHICCKHE HABBIKK PAOOTHI C OCBOCHHBIM MaTEPHATIOM

75-84 Cc c(OpMHUPOBaHBI HEAOCTATOUHO, BCE MPEIYCMOTPEHHbIE ITPOrpaMMoil 00ydeHust
yueOHBIE 3a][aHNs BBIMOJHEHBI, KAYECTBO BBITOIHEHHS HA OJTHOTO M3 HUX HE OI[CHEHO
MHHHMAJIBHBIM YUCIIOM 0aJlIOB, HEKOTOPHIC BHUBI 33 1aHU BBIIIOJIHEHBI C OLIMOKAMH.

«Y IOBJIETBOPHUTENBHOY - TEOPETUUECKOE COJEPIKAHIE Kypca OCBOCHO YaCTUYHO, HO
npoOeIbl He HOCAT CYIECTBEHHOIO XapaKkTepa, He0OX0IMMBble PAKTUYECKUE HABBIKU
65-74 D paboTHI ¢ OCBOCHHBIM MaTEpPHAIOM B OCHOBHOM C(hOPMHUPOBAHBI, OOJBITHHCTBO
NpeIyCMOTPEHHBIX IPOrpaMMoi 00y4eHHUs y4eOHBIX 3a/IaHU BBIIIOIHEHO,
HEKOTOPBIE 13 BHIMOJHEHHBIX 3a/laHHH, BO3MOXKHO, COJIEPKAT OIIUOKH.

«ITocpencTBEHHOY - TEOPETUYECKOE COACPKAHUE Kypca OCBOEHO YaCTUYHO,
HEKOTOpHIE IPAKTUUECKHE HABBIKK pabOThI He C(OPMHUPOBAHBI, MHOTHE

60-64 E MIPEIyCMOTPEHHBIE IPOTrpaMMoi 00y4UeHHs yueOHbIe 3aJaHNs HE BBIIIOJIHEHBI, TH00
Ka4eCTBO BBIITOJHEHUs] HEKOTOPBIX M3 HUX OLIEHEHO YHMCIIOM 0aJIIOB, OJIN3KNUM K
MUHUMAaJIbHOMY.

«HCy,HOBJ'IeTBOpI/ITCJ'[LHO» - OUeHb cjaaldbIe 3HaHUs, HCAOCTATOYHBIC 1JIA IIOHUMAaHUA

Hwxe 60 F
Kypca, iMeeTcst GOJIBIIOe KOJINYECTBO OCHOBHBIX OIIMOOK M HEJOYETOB.

CTyneHT cuuTaercs aTTeCTOBAaHHBIM IO pa3felly, IK3aMeHY, €Clid OH HaOpald HEe MEHee
60% oT MakcMMaJIbHOTO Oajuta, MPeayCMOTPEHHOTO pabodeii MporpaMMOii.

KoHTposnbpHBIe MepompusTus, 3a KOTOpble CTyneHT mony4dumn O OamioB (HesBKa B
YCTaHOBJICHHBIN CPOK), TOJyuIexar oOs3aTenpHON mepecnade. Cpoku mepeciad KOHTPOJIBHBIX
MEPOMPUITHIA B TEUCHHE CEMECTpa OTpeaenseT kadeapa.
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CryzaeHT, NpoMmyCTUBLINM KOHTPOJIbHOE MEpONpuUsiTHE 0e3 YBaKUTEIbHON MPUUUHBI WU

MOJIYYUBLIMN 3a HEro HEYJOBJIECTBOPUTEIBHYIO OLEHKY, IOCJE€ Mepecaadyd KOHTPOJBHOIO
MEpPONPUATHS MOTy4aeT Oallil HUXKE YCTaHOBJIEHHOTO Ha 25%.

=

©CoOoNO 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.

35.
36.
37.

Bomnpocskl Kk 3a4eTy ¢ OLEeHKOM
XuMus Kak 4yacTh ecrectBo3Hanus. [Ipenmer xumuu. CBsA3b XUMUH C IPYTMMH HayKaMHu.
3HayeHue XUMUH B (POPMUPOBAHUM MBILIUIEHUS, B U3yUYE€HUH IPUPOJIbI M PA3BUTHH TEXHUKH.
XuMUs 1 IpoOIEMBI SKOJIOTHH.
OCHOBHBIE CTEXUOMETPUYECKHUE 3aKOHBI XUMHUH.
Baxuelime XuMU4YeCKUe NOHATHUS.
DJNEeKTPOHHOE CTPOCHUE aTOMOB: HJIEKTPOHHAsI 000JI0UKa, aTOMHbIE OPOUTAIIH.
DNEKTPOHHOE CTPOEHUE aTOMOB: KBaHTOBBIE UKcia, puHIuN [laynu.
DNEKTPOHHOE CTPOEHUE aTOMOB: €MKOCTH JIEKTPOHHBIX YPOBHEH U IOAYPOBHEH.
[TpaBusno KieukoBckoro, mocie0BaTeIbHOCTh 3aI0JHEHUsT OpOUTaiell B aTOMax.
DneKTpoHHbIEe (POPMYJIBI U CXEMBbI, SHEPTETUUECKUE TUarpaMMbl CTPOCHHSI aTOMOB
AJIEMEHTOB MaJIbIX U OOJIBIITUX MEPUOJIOB.

. DJIEMEHTHI - QJICKTPOHHLIC aHAJIOT'U. HepI/IOI[I/I‘IHOCTB HU3MCHCHUA HAPYIKHbBIX 3JICKTPOHHBIX

KOH(UTypaIyii aTOMOB.

IleproM4HOCTH CBOMCTB XUMUYECKUX IEMEHTOB: OpOUTANBbHBIN paguyc (aToMa U HOHA),
SHEPIHsl MOHU3ALUU.

IleproaMYHOCT CBOMCTB XMMHUYECKUX JIEMEHTOB: CPOACTBO K JIEKTPOHY,
3IEKTPOOTPULATEIBHOCTD.

CTpyKTypa MepuOANIECKON CUCTEMBI, S-, P-, -, f- aemMeHThL.

3aBUCUMOCTb CBOMCTB 3JIEMEHTOB M UX COEUHEHUM OT MOJIO0KEHUS B IEPUOTUIECKON
CUCTEME.

KucnoTHo-0CHOBHBIE CBOMCTBA HJIIEMEHTOB.

XuMuyeckas CBsi3b, IPUPOJIa XMMUUYECKOH CBSI3H.

Meroa BaJICHTHBIX CBSI3€M, XapaKTEPUCTUKHA KOBAICHTHON CBSI3H.

ITpocTpaHcTBeHHas! KOH(UTYpALUS MOJIEKYJI, BUAbI THOPUIN3ALUH 3JEKTPOHHBIX
opOuTanei.

BasieHTHOCTB, KOOPIMHALIMOHHOE YHCIIO, CTEIIEHb OKUCIICHHS DJIEMEHTOB.

TernnoBoi 3 PeKT XUMUIECKUX peaKIuii.

3akoH ['ecca, TepMOXUMHYECKUE PACUETHI U YPABHEHMS.

HamnpaBnenne XuMu4ecKkon peakuu.

Outponud. DHeprus ['n66ca.

OHTaNbIUMHBIN U SHTPONUNHBIN (PaKTOPHI U HAIIpaBJIEHUE TIpoLecca.

CKOpOCTh XMMMUYECKUX PEAKIIMHA U METO/BI €€ PEryJIUPOBaHUS.

I'oMoreHHbIe 1 reTeporeHHbIe peakiuu (XuMudeckas kuHeTnka). Karamus.
CocTosiHHE XMMHUYECKOT0 paBHOBecus. KoHCcTaHTa paBHOBeCHS, 3aBUCHUMOCTb OT
TEMIIEPATypbl U IPUPOBI PEATCHTOB.

CMmenienne xumuueckoro pasHosecust, npuHuun Jle-Illarense.

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

JlucniepcHbIe CUCTEMBI, paCTBOPBI, ITOJIMMEPHI U OJIUTOMEPHI.

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

DneKTpoauTHYecKas Juccolranus Boasl, pH, moHsaTue 06 HHAMKATOpax.
Jlucconmanus BEMECTB € Pa3IuYHbIM THUIIOM CBSA3M, KOHCTAHTA JAMCCOLUALINN, IPOU3BEICHHE
PacTBOPUMOCTH.

Peaknun, nporekaronme B pacTBOPax 3JIEKTPOIUTOB.

Peakiiun noHHOTO 0OMEHA, THIPOJIHU3 COJIEH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.
DAEKTPOXUMHYECKHUE MTPOLECCHI.
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38. DnexTpoaHbIE MOTEHINAIBI, TEOPUS TaJIbBaHUYECKUX IEMEHTOB, PSJ] HAIPSKEHHUH
METAJIJIOB, AJIEKTPOJIU3 PACTBOPOB U PACIUIaBOB (XMUMHU3M).

39. KauecTBEeHHBII U KOJTMYECTBEHHBIHN aHAIH3.

40. AHaTUTUYECKHIA aHAITH3.

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

42. TloHsATHE O KAYECTBEHHOM aHAIM3E OPraHUICCKUX U HEOPTAHUYCCKUX COCAMHCHU.

43. KauecTBeHHbIE peaklliy Ha OCHOBHBIE TPYIIIBI aHUOHOB, KATHOHOB, a TAKXKe Ha HEKOTOPbIE
OpraHUYECKUE BEILIECTBA.

8. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
YYEBHOM JUCLHUILIAHBI

OcHoBHas JInTepaTypa

1. KoBasbuykoBa O.B. Xwumusa [OnekTpoHHBI pecypc]: ydeOHOe mocobue/
KoBanbuykoBa O.B., EropoBa O.A.— DiexkTpoH. TEKCTOBbIE naHHble.— M.: Poccuiickuii
YHUBEPCUTET TPy KObI Hapo/IOB, 2011.— 156 c.— Pexum JocTyma:
http://www.iprbookshop.ru/11429.— DBC «IPRbooks».

2. KynpsmoBa A.A. XuMHUYecKHE peaklMHd B aHATUTHYECKOH XMMHH C MpPUMEpaMu U
3aJauaMi Ui CaMOCTOSITENIFHOTO pelIeHUs [DIeKTpOHHBINH pecypc]: ydeOHOe mocooue/
KyapsamoBa A.A.— DnekTpoH. TekcToBble AanHble.— Camapa: PEABU3, 2011.— 75 c.—
Pexxum noctyma: http://www.iprbookshop.ru/10157.— 3BC «IPRbooks»

JonoHUTEILHAS JUTEPaTypa

1. Tonuaposa, I'. H. Xumusa. Heopranmdeckas xummust : ydebnoe mocobue / I'. H.
['onuyapoBa. — Camapa : [IoBOIKCKMIA TOCYJapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHHUKAIUI U
uHpopmaruku, 2017. — 84 €. — TeKCT : INEKTPOHHBIH // DIEKTPOHHO-OMOINOTEYHAsI CUCTEMA
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/75392.html (mata oOpameHus:
07.12.2021). — Pexwum gocTymna: Ui aBTOPU3UP. MOJIb30BATEIICH.

IIporpammHoe o0ecnieyenne:
CrenanbHOe porpaMMHoe obecriedeHue He TpedyeTcs.

LMS u UntepHeT-pecypcnl:
1. OG6pazoBarensubiii mopran HUAY MU®U . URL: https://online.mephi.ru/
2. lentp wuH(OpMaMOHHO-OMOINOTEYHOrO oObOecneueHusl y4eOHO-HAy4YHOU JesTelbHOCTH
HUAY MU®U URL.: http:/library.mephi.ru/.
3. DnekTpoHHass HMH(pOpMalMoHHO-oOpa3oBarenbHas cpega TU HUAY MUOU URL:
http://stud.mephi3.ru/.
OnekrponHo-6ubroTeuHas cuctema URL: IPRbooks https://www.iprbookshop.ru/.
5. Kypcs! Beaymux By3oB Poccun mnatdopmsr OTkpbiTOe 00pasoBanue https://openedu.ru//

e

9. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
JTUCIHUATLITAHBI
Ay,Z[I/ITOpI/ISI UL TPpOBCACHUA 3aHATUNA JICKIIMOHHOI'O THIIA, 3aHIATUU CCMHUHApPCKOIro TUIlia,
FPYHHOBI)IX nu I/IH)II/IBI/I,ZIyaJ'IBHI)IX KOHCYHBT&HHﬁ, TeKYHIeFO KOHTpOJ'IS[ 158 HpOMe)I(YTOqHOﬁ
aTTeCcranuu, aJjis CaMOCTOSITEIbHON pa60TBII

npoektop Nec + skpaH (HacTeHHBIN), KOMIbIOTep: mporeccop IntelPentium 4; onepartuBHas maMsATh
4GBDDR3; monuTop KK Benq 19,57, knaBuarypa, mbiiiib, Adobe Reader

Kaxplii CTyJIEHT HWMEET CBOM JIOTUH M TapoJib JUIsi BXOJa B OJIEKTPOHHYIO
uH(popMamoHHo-00pa3oBarenbHyto cpeny T HUAY MUOU (http://stud.mephi3.ru/)
Kax b1l CTy1IeHT MIMEET J0CTyI K 3JeKTPOHHO-0nbmoTeuHoit cucreme IPRbooks.
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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=

[Iporpamma coctaBieHa B cooTBeTcTBHMHM ¢ TpeboBanusimu OC BO HUAY MUOU mo
HarnpaBiaeHuto moaroroBku  15.03.05 «KoHCTpYyKTOPCKO-TEXHOJOTHYECKOE 0OECIICUueHHE
MAaIIMHOCTPOUTEIHHBIX IPOU3BOJICTBY.

ABTOp: crapmuii npenoaasarens kadeaps oomei pusuku T.K.KopeHsk.
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