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AHHOTANUA

HNucuumnuHa «XUMHS» JaeT MPEJCTaBI€HWE O COBPEMEHHOM KapTUHE MHpa,
3aKJIQJBIBACT OCHOBBI ~ €CTECTBEHHOHAyYHOI'O  MHPOBO33PEHHUSA, CIYKUT (PyHIAMEHTOM
OOLIETEXHUYECKOW d3pynuiuu, (OpMUPYET HaBBIKA OSKCIEPUMEHTAIBHOTO HCCIEIOBaHUS
XUMHUYECKHX IIPOLECCOB.

1. IIEJTh OCBOEHHUS YYEBHOM JUCIATIIAHBI

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 JUCIHHIIINHBI .

— W3Y4YUTh OCHOBHBIE 3aKOHBI XUMUHU U TPAHMILIBI UX IPUMEHUMOCTH;

— MOJYYUTh TEOPETUYECKUE 3HAHUSA O CTPOCHUM XMMHUYECKUX 3JIEMEHTOB, MAaTEPHAJIOB,
WX CBOMCTBAX M BO3MOXKHBIX, B3aUMOJICHCTBUSIX MEXIY COOOM;

— OBJAJAETh MPUHLMIAMH MAaTEeMaTUYECKUX pPACUETOB KHUHETHKU, TEPMOJMHAMUKU H
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

Jucuunnmza «XuMusD» U3y4aeTcsl CTyJIeHTaMH IIEPBOrO Kypca, BXOJUT B TEOPETHYECKUI
OJIOK €CTeCTBEHHO-Hay4yHOro Moayins paszaena b.1, oOs3arenbHOM yacTH ydyeOHOro IuiaHa 1o
HaIIPaBJICHUIO IIOATOTOBKH «KOHCTPYKTOPCKO-TEXHOIOTMIECKOE o0ecreueHue
MAaIIMHOCTPOUTEIBHBIX MPOU3BOJICTBY NPOPHIIA MOArOTOBKU «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 CBSI3U U COJEpKAHUE AUCHMIUTUHBI «XHUMUS» TAIOT 00y4yaronieMycsi CHCTEMHOE
IIPEJICTaBICHUE O KOMIUIEKCE M3ydaeMblX AUCIUILIMH B coorBeTrcTBu OC BO HMAY MUODU,
YTO  OO0EcleynBaeT COOTBETCTBEHHBIM  TEOPETHMUYECKUH  YpPOBEHb M IPAKTHUECKYIO
HalpaBJIEHHOCTh B cucTeMe o0OyueHust Oyaymiel AesTeIbHOCTH OakanaBpa.

3. ®OPMUPYEMBIE KOMIIETEHIUHU U IINTAHUPYEMBIE PE3YJIbTATbI
OBYYEHUA

[Ipouiecc M3ydeHHs] OUCHMUILTUHBI «XUMUS» HaMpaBlieH Ha (OPMUPOBAHUE CIIETYIONINX
kommerenmuii: YK-1, YKE-1.

Kon
S — Komnerenumst

VK-1 Crnocoben OCYIIECTBJIATE MOUCK, KPUTHUYECKUH aHallu3 U CUHTE3 UHPOpMALHH,
IPUMEHSITh CUCTEMHBIN OJIXO] 1151 PELIEHMs] TIOCTABJIEHHBIX 33134
CriocobeH  HMCIosb30BaThb  3HAHUS ~ €CTECTBEHHOHAYUYHBIX  JTUCLMIUIMH,

VKE-1 OPUMEHATh  METOJAbl MaTeMAaTU4YECKOro  aHaliu3a U MOJEIMPOBAHMI,
TEOPETUYECKOIO0 M HKCIEPUMEHTAJIbHOTO HCCIECIOBAaHUS B IIOCTABICHHBIX
3aa4ax




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: mMeromamum  momcka, cbOopa U 00pabOTKH,
KPUTUYECKOTO aHaM3a U CUHTE3a MH(POPMAIUH; METOIHKOM
CHUCTEMHOTI'O TIOJIX0/Ia JIJISl PEIICHHS IOCTABICHHBIX 3a/1a4

YKE-1 3-VKE-1

3HAaTb: OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHLIX IUCHUILINH,
MCTOAbI MATCMATHYCCKOI'O aHajlu3a W MOJACIMPOBAHUA,
TCOPCTUUCCKOI'O U SKCIICPUMCHTAJIBHOT'O UCCIICJOBAHUS

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 3aa491

B-VKE-1

BJIAJIETh:  METOJAaMM  MAaTeMaTM4EeCKOr0  aHauu3a |
MOZCIIMPOBAHUsA;, METOJAaMH peLICHUs 3aJad aHaiu3a U
pacuera XapakTEpUCTUK (PU3NYECKUX CHUCTEM, OCHOBHBIMHU
npuemMamMu  00paOOTKM  HKCHEPUMEHTAIbHBIX  JIaHHBIX,
MeToJlaMu  paboThl €  MPHUKIAJAHBIMH  MPOrPaMMHBIMH
IIPONYKTaMHU

4. BOCIIUTATEJIbHASA PABOTA

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

BJIaJICHUS 9BPUCTUYECKUMU
MEeTOJaMH TIOMCKa U BBIOOpa
TEXHUYECKUX PEIICHUH B YCIOBUAX
HEOIIPEISIIEHHOCTH Yepes
criellManbHble 3aJaHus (METOIUKU
TPU3, mopdonoruueckuii ananus,
MO3TOBOMU HITYPM H JIp.), KYJbTYpHI
HHXeHepa-pa3padoTyrKa yepes
OpraHU3aII0 POEKTHOM, B TOM
YHCIIe CAMOCTOSATEBHOM PaboThI
00yJaromuxcsi ¢ UCTIOIb30BAHUEM
MIPOrpaMMHBIX MTAKETOB

Opranuzanyss MHTEPAKTUBHBIX MEPONPUITHH U

pcanusanua CICHHAIN3UPOBAHHBIX

3az[aHm”1 C BOCIIMTATCJIIBHBIM M COLTMAaJIbHBIM aKIICHTOM:




BBIOOp CIOCOOOB W METOJIOB  PEIICHUS

(camocTosiTenbHas paboTa).

[lepeuncieHHble MEPOTIPUATHUS HAIIPABJICHBI HA!
dbopMupOBaHUE KYJIbTYpPhI HCCIEA0BATEIbCKON U HHKEHEPHOU JIESTeIbHOCTH;
(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 M HABBIKOB, (HOPMHUPOBAHHE TBOPUYECKOTO MPOdeccrHOHAIbHO-

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.

Ne | HammenoBanwme pazaena yaeOHOU Buns yue6HOM OO0s3at. Artrtecta | Makcu
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1 | Paznen 1. ®yHnaMeHTalbHbBIC
3aKOHOMCPHOCTU XUMHUH. 2131 3
[Iepnonnueckuit 3aK0H
pros 14 | 4| 4| - |46 | TI-4 |KUI-4| 40
J.M.Menneneesa u CTpyKkTypa
MEPUOINYECKON CUCTEMBI B
CBCTC TCOPHUU CTPOCHHUA aTOMA
2 | Paznen 2. Xumunueckas CBSI3b.
Crpoenue BeniecTsa. 1327
OCHOBHBIE 3aKOHOMEPHOCTH 58 | 4 | 4 - | 46 T2.8 KN2-8 40
MMPOTCKAHUS XUMHUYCCKUX
peakuuii
HToro B TeueHNM ceMecTpa 8 | 8 - 92 80
OK3amMeH 20
NTOI'O: 100

HAMMEHOBAHME TEM U COJAEPKAHUE JEKIIMOHHBIX 3AHSTUAM

Paznen 1. dynapaMeHTaIbHBbIC 3aKOHOMepHOcTH XumuM. Ilepuonmyeckuii 3aKoH
JA.A.MeHnaeneeBa U CTPYKTYPA MePUOAMUYECKOH CUCTEMbI B CBeTE€ TEOPUU CTPOEHHUS aTOMA.

1. OcHOBHBIEC KJIAacCHI HEOopraHudeckux coeauHeHuii. PDyHaaMeHTaIbHBIE 3aKOHOMEPHOCTHU

XUMHH.

3HAKOMCTBO ¢ XUMHUECKOW JTabopaTopHei, MpaBuiia TEXHUKH O€30MIaCHOCTH MPHU paboTe
B 1a0OpaTOpUH.

Knaccu¢ukanus HeopraHMuecKux BEIIECTB, UX CBOMCTBAa 1 HOMEHKIIATYPA.
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AToMmbI 1 MOJIEKYIBI. OCHOBHOE COJIEpKaHNE aTOMHO-MOJIEKYJIIPHOTO YUeHUs. XUMUUECKUN
3JIEMEHT, MIPOCTOE BELIECTBO, CIO0XKHOE BeliecTBo. [oHsTHE 00 ayIOTPONHBIX MOAM(UKALUAX.
OcHoBorosararonye 3aK0Hbl XMUMUU: 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH COXPAHEHUs
Macchl BenlecTB. MoJlb — eIMHUIA KOJIMYECTBA BEIECTBA. 3aKOH ABOraJpo M €ro CIeICTBUS.

2. DIIEKTPOHHOE CTPOCHHE aTOMOB §-, P-, d-, f- 3IeMEeHTOB eproANYECcKOl CHCTEMBI.

CrpoeHue 1eKTpOHHON 000104KH atroma 1o bopy, sHepreTudyeckue COCTOSHHUS HJIEKTPOHOB
B aToMe: IJIaBHOE KBAHTOBOE YHCIIO, OPOUTAIILHOE KBAHTOBOE YHUCIO U (POPMBI JIEKTPOHHBIX
00J1aKOB, MarHUTHOE U CIMHOBOE KBAaHTOBbIE uuciia. MHOrosnekTpoHHble aTombl. ITopsmok
3al0JIHEHUs JIEKTPOHAMU aTOMHBIX opOuranel, npasuino I'yHna, npuniun Ilaynu, npasuna
KiteukoBckoro.

3. Hepuoamyeckuii 3akoH JI.M.MenneneeBa. CTpyKTypa NEpHUOIMYECKONW CHCTEMbI B CBETE
CTPOEHUS aTOMOB.

[Mepuognueckmii 3axon .M. MenneneeBa. ['paduueckoe m3o0pakeHHE TEPUOIHYECKOTO
3aKOHa — IepuoanYecKas cucreMa xumudeckux snemeHTos (.M. MenneneeBa, ee cTpykTypa.
3HaueHue NepUuoIMYECKOro 3aKOHa JUIsl pa3BUTHS HAYKU U TEXHUKH.

[lepuOogMYHOCTS CBOMCTB XMMMUYECKHX OJJIEMEHTOB: DJHEPrus MOHU3aLUHU, CPOACTBO K
AJIEKTPOHY,  3JIEKTPOOTPULATENBHOCTh, ATOMHBIE M  HOHHBIE paauycbl. Bropuunas
NEPUOANYHOCTb. [lepnoINYHOCT CBOMCTB COEOUHEHMM XMMHMUYECKHUX JIEMEHTOB: W3MEHEHHE
KHMCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB, THAPOKCHJIOB U JIETYYUX BOJOPOJHBIX COCIUHEHUM.

4. CtpoeHue sapa artoMma. SlnepHble peakiuu. Buabl w3nydeHWi. YpaBHEHHS sIEPHBIX
peakimn
CrpoeHne aromubIx snep. HM3oronel. PanuoakTuBHBIE 3J€MEHTBI W HMX  pacham.

HckyccTBeHHasl paluOaKTUBHOCTb. SlnepHble peakuuu. SnepHbie peakuuu B npupozae. Cuntes

3JIEMEHTOB.

Pa3znesn 2. Xumuueckasi cBsazb. CTpoeHue BemecrBa. OCHOBHbIE 3aKOHOMEPHOCTH

NPOTEKAHUS] XHMHYCCKUX PeaKIui

5. Xumwuueckas cBs3b. Ilpupona xumuyeckoil cBs3u. OCHOBHbIE BUJIbI XUMUYECKOW CBSI3U U
MeXaHU3Mbl uX 00pa3oBaHus. BaxkHeilne xapakTepuCTUKN KOBAJIEHTHON CBSI3U
Teopusa xummueckoro crpoeHus. Hexkotopeie mapamerpsl Mosiekyil. IIpupona xumudeckoit

CBsA3U. MeTo1 BaJICHTHBIX CBSI3EH.

KoBanentnast cBs3b (nossipHast u HenossspHasi). CriocoObl 00pa3oBaHUsl KOBAJICHTHON CBSI3U:
OOMEHHBII MeXxaHu3M (G-, -, Y-, 0- CBSI3U) M JOHOPHO-aKIENTOPHBIH MEXaHU3M O00pa3oBaHMS
cBsa3u. HampaBneHHOCTh KOB&JIEHTHOM CBSI3M, TUOpUW3alus AaTOMHBIX  OpOuTale,
MHOT'OLIEHTPOBBIE CBsi3U. IOHHAs, BOAOPOAHAs, METAIIINYECKAS CBA3b.

6. Crpoenue u cBoiicTBa BemnecTBa. Kpucrammdeckne pemerkn. KOMIJIeKCHbIE COSTMHEHNUS,
UX CTPOEHUE, CBOMCTBA U 3HAYEHUE
Tunel KpUCTANIMYECKHUX PEMIETOK. 3aBHCUMOCTHh CBOMCTB BEIIECTBA OT CTPOCHHS €r0

KPUCTAIIIMYECKON pemeTku. OCHOBHBIE IOJIOKEHUS KOOPAMHALMOHHOM TeopuH. OCHOBHBIE

TANBI W HOMEHKJATypa KOMIUIEKCHBIX coeanHeHuil. [Ipupona XuMHUYEeCcKOH CBA3M B

KOMILIEKCHBIX coeluHeHusAx. KomrmiekcooOpa3zoBanue. 3HaueHUE KOMIUIEKCHBIX COEIMHEHHH

JUISl COBPEMEHHOW HayKH U TEXHOJIOTHH.

Cunretnueckue mnonuMepsl. [lonmydeHHe NOIUMMEPOB peaKkUMSIMHM MOJUMEPHU3ALUN U
MOJIMKOHACHCALNHU, (PU3UKO-XUMUYECKHE CBOIMCTBA MOJIMMEPOB, MOIYyYaeMbIX STUMH METO/IaMHU.
DNEMEHTOPraHNYECKUE MOIMMEPBL, UX CBOMCTBA U IPUMEHEHHE.

7. XuUMHYECKHEe peakluu, UX kiaccudukanus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU.
Bona — pactBopurens. TOJI, BOAOpPOJHBIM IOKa3aTedb M €ro  BIMSIHME Ha XOJ
TEXHOJIOTMYECKUX MponeccoB. ['maponuns coneit. Meroasl cocraBinenuss OBP
Knaccupukanuss XMMHYECKMX pEaKIMid B OPraHUYECKOM M HEOPraHMYecKOoW XHMHHU.

Xnmuyeckue npespamenus. [IpeBpanienys sHepruu Npu XMMHYECKHUX peakuusax. TepMoXumus.

TepMOXUMHUYECKHE YpaBHEHHUS, TEIJIOTa CrOpaHUs U Temiora oOpa3oBaHUS BEIIECTB.

TepMoXxuMHUUECKHE PACUETHI.




JlucniepcHble CUCTEMBI: UCTUHHBIE PACTBOPBI, KOJUIOUAHBIE PACTBOPBI, B3BECH (CYCIIEH3UU U
AMyJNbCUN). XapakTepucTuka pactBopos. [Iporiecc 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
JUCIPONOPLUMOHUPOBAHUS U KOHIIPOIIOPLIMOHUPOBAHMS. CocraBiieHue  ypaBHEHUU
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. MeTonabl
YIOPABJICHUS TEXHOJOTMYECKHM MPOLECCOM, OCHOBAHHBIE HA CMEUIEHUHU XUMHUYECKOIO
paBHOBecHsl. DJIEKTPOXUMHUYECKHE TPOLIECCHI
CKopocTh XUMHUYECKOW peakiuu (IreTeporeHHOW W TOMOTE€HHOH). 3aBUCHMOCTb CKOPOCTHU

XAMHYECKUX pEaKUUid OT TEeMIEepaTypbl, MPUPOAbl PEarupyrolluX BEMIECTB, KOHUEHTPALIMHU

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.

XAMHUYecKass M DJIEKTPOXMMHYECKAs KOpPpPO3Usl C  KHCIOPOJHOM W BOJOPOJHOM
JIETIOJIIpU3alied U METO/IBI 3aIUTHI OT HEE.

Ay}II/ITopHLIe 3aHATHUA U 6]0)])KeT BPEMECHH HA CAMOCTOSATEC/ILHYIO MOATOTOBKY CTYACHTA

IpakTuueckas
AynuTopHbIe 3aHATH (Jac.) MIOATOTOBKA
YaeOHas Haumenoanwue pa3szena, CamocTosTens
Hezens KpaTKoe HANMEHOBAaHUE TEMBI Jla6oparo | ITpaktuu Has paboTta
Jlexmu PpHEIE eckue
paboTs 3aHATHS

OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
1 | coequnenuii. ®yHaamMeHTaIbHbIE 1 - 1 - 10
3aKOHOMEPHOCTH XUMUU

DJIEKTPOHHOE CTPOCHHE aTOMOB S-, pP-, d-, f-
DJIEMEHTOB TMEPHOIMUECKON CUCTEMBI

Ilepnonnueckuii 3akoH [I.11.Menneneena.
3 | CTpyKTypa nNepuou4ecKoil CHCTEMBI B 1 - 1 - 12
CBETE CTPOCHHS aTOMOB

Crpoenue siapa atoMa. S iepHble peakiuu.
4 | Buspl u3nyuyeHuid. Y paBHEHUS SICPHBIX 1 - 1 - 12
peakuui

Xumnueckas cBa3b. lIpupona xumuaeckou
cBs13U. OCHOBHBIE BUbI XUMUYECKON CBA3U

5 | 1 MexaHu3Mbl X 00pa3oBaHus. 1 - 1 - 10
Baxnelime xapakTepUCTUKN KOBAIEHTHOM
CBSI3U
CTpoeHue U CBOWCTBA BEILIECTBA.

6 | Kpucrammmueckue pemerku. KomrmiekcHbie 1 - 1 - 12

COCTMHEHUS, UX CTPOCHHE, CBOWCTBA U




IIpakThueckas

VueOnas HaumenoBanue pasnena,
AynutopHsle 3aHATUS (4ac.) MOJrOTOBKA
HeAesst KpaTKoe HAUMEHOBaHUE TEMbI Has pabota

3HA4YCHHC

XUMUYECKUE PEAKIINH, UX KIaCCHUPUKAIIUSI.
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHEIE
peakuun. Boma — pactBopurens. TO/,
7 | BOJOPOJHBIN MOKA3aTeNbh U €0 BIMSHUE HA 1 - 1 - 12
XOII TEXHOJOTMYECKHUX MPOIIECCOB.
I'maponus coneil. MeToabsl COCTaBICHUS
OBP

CKOpOCTh XUMHUUYECKOHN peakiuu u
(bakTopkl, ee onpeAeIsIoNue.
Karanu3aTopsl 1 KaTalTUTUUYECKUE 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 - 92

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

[Ipy mnpoBeneHUM 3aHATHH W OpraHM3alMM CaMOCTOSITENIbHOM paboThl CTYAEHTOB
UCIOJIB3YIOTCS:

1. TpaguunoHHBIE TEXHOJOTMU OO0Y4EeHHMs], Hpeanojararpume nepeaadyy MHGoOpMaluu B
TOTOBOM BHJIE, (hOPMUpPOBAHHE Y4YEOHBIX YMEHMH MO 00pasily: JEKIHS-U3JI0KEHHE, JIeKLUs-
00BsICHEHUE, TPAKTUUECKHUE 3aHATHSI, 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; CUCTEMATH3AUIO 3HAaHUH, TIOJYYEHHBIX CTYACHTaMU
B IIpoliecce ayJUTOPHOM M caMOCTOATENbHOM paboThl. [IpakTHueckue 3aHATHS 00ECHEUNBAIOT
pa3BUTHE U 3aKpEIUICHNE YMEHUN U HaBBIKOB.

2. VIHTepaKkTUBHBIE TEXHOJIOTUU O0YYEHUs, Ipeanoaraoliue opraHu3anuio o0ydeHns Kak
MPOAYKTUBHONH TBOPUECKOM JEATENbHOCTH B PEXHUME B3aUMOJEUCTBUSA CTYAEHTOB JpYyr C
JIPYTOM M C IIPENOJaBaTEIIEM.

Hcnonb30BaHWe  MHTEPAKTUBHBIX  0Opa30BaTENbHBIX  TEXHOJOTUH  CIOCOOCTBYET
MOBBIIIEHUIO HHTEPECA U MOTUBALUN YYaLIUXCs, AKTUBU3ALUN MBICIUTENBHON IEATEIBHOCTH U
TBOPYECKOTO TMOTEHIIMAIa CTYACHTOB, nejaeT OoJjiee A()PPEKTUBHBIM YCBOCHHE MaTepHala,
MO3BOJISIET MHAWBUIYAIN3UPOBATh O0YUEHUE U BBECTH SKCTPEHHYIO KOPPEKIIUIO 3HAHUH.

Oprasusanus caMoCTOSITeIbHON PadoThI CTYICHTOB
ens camocTosTETLHON pPabOTHI: 3aKpeIyieHWe 3HAHWMW, IMOJTYYEHHBIX Ha 3aHATHSX.
CamocrosrenbHas paboTa CTYACHTOB IOApa3zyMeBaeT MOJ| cOO0H MpopabOTKy JEKIIMOHHOTO
Matcpurajia ¢ UCIIOJIb30BAHUEM peKOMeHHyeMOI\/'I JUTEPATYPBI AJId MOATOTOBKH K IMPAKTUYCCKUM
3aHATUAM, BBIIIOJITHCHHUIO TCCTOBBIX U JOMAIIIHUX 3aI[aHHI>'I 10 AU CHUITJINHE.
CoracHo pabodemy IiaHy, caMOCTOsITeIbHAs paboTa cocTaBiseT 76 Jac.

CamocCTOsTEb




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

IMPOMEXYTOYHOM ATTECTAIIUA

@OoH/ OLEHOYHBIX CPEACTB IO JUCLUIUIMHE O00ECHeunBaeT HPOBEPKY OCBOEHUS
IUIAHUPYEMBIX pe3yJabTaToB o0OydeHUs (KOMIETEHIMA M HMX WHIUKATOPOB) IOCPEICTBOM
MEPONPUATHHA TEKYLIETo, PyOEKHOI0 ¥ IPOMEKYTOYHOTO KOHTPOJIS IO AUCLUILIUHE.

CBs3b MeXIy (OPMHPYEMBIMH KOMIIETCHIMSAMU M (OpMaMH KOHTPOJS HUX OCBOCHHS

MIPE/ICTABJICHA B CICAYIONICH TabmuIe:

[IpoekTupyembie pe3ysbTaTbl OCBOCHUS TUCIUIIIIMHBI
. 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
VYKE-1 3-YKE-1 V-YKE-1 B-VKE-1 T1, T2, 431, 132, 3a0
Ikana oeHKH 32 TEKYIIYI0 ATTeCTALHIO
Popma Maxkcumanbsabeiii | MakcuManbHBIN
Paznen TEKYLIETO
Oain OaJi 3a paszen
KOHTPOJIS

Pa3nen 1. @yHnameHTanbHbIE
3aKOHOMepHOCTU XuMui. [lepuonnueckuit
3akoH J[.M1.MeHneneesa u cTpykrypa

MEPUOIUYECKON CUCTEMBI B CBETE TEOPUU 40

CTPOEHHS aToMa

TecTsr Tl 20

Homarraee 3agaHue 31 20

Paznen 2. Xumnueckas cBa3b. CTpoeHue

BeniecTBa. OCHOBHBIE 3aKOHOMEPHOCTH

MIPOTEKAHUSI XUMUYECKUX PEAKITUHN 40

TecTsr T2 20

JlomanHee 3a/1aHne 132 20

Hroro 80
IlIkaJjia o1leHKH 32 IPOMEKYTOYHYIO aTTECTAIUIO (3a4€T)

Kpurepuu oniennBanus bann

3HaHNE OCHOBHBIX MOHSTHI U ONPEACTCHUH, 3HAaHNE CTIEITUPUIESCKUX IS

paccMaTpuBaeMoro pasjena TEPMUHOB U UX TOHMMAaHUe, pa3bsCHEHNE

0c00EHHOCTEH MPUMEHEHHs TEOPETUYECKUX 3HAHUM Ha MPaKTHKE, YTO MOXKET 18-20

BBIPAKATHCS] B YBEPEHHBIX OTBETaX Ha JOTOJHUTEIHHBIE BOIIPOCHI

MIPEno/1aBaTelis

3HaHWE OCHOBHBIX TIOHSITHI M ONIPEACIICHUI, 3HAaHUE CTICITU(DUUECKHUX TSI

paccMaTpuBaeMOro paszjena TepPMUHOB U UX HEMOJHOE TOHUMAaHHUeE, 15-17

pa3bsicHEeHHEe 0COOEHHOCTEN MPUMEHEHHUs TEOPETUUECKUX 3HAaHUHN Ha MMPaKTHKE

3HaHHe OCHOBHBIX MOHSTUI U ONPEICTICHUH, 3HAaHNE CTIEITUPUIESCKUX IS

paccMaTpuBaeMoro pasjiesia TepPMUHOB U UX HEMOIHOE MoHuManue. He 12-14

pPa3bsICHIWI OCOOEHHOCTH MPUMEHEHUS] TEOPETUUECKUX 3HAHUIM Ha TPAKTHKE

HemnonHoe 3HaHNE OCHOBHBIX MOHITHI U ONIPEACIICHUN, CrIeNU(DHUISCKUX IS

paccMaTpuBaeMOro paszjena TepPMUHOB U UX HENoJiHOe NoHuMaHue. He 0-11

pa3bsICHUI 0COOEHHOCTU MPUMEHEHUS! TEOPETUYECKUX 3HAHUM Ha MPAKTHKE

NTOI'O makcumym 20

NTOI'O Mmunumym 12




IkaJjia HTOrOBOM OLIEHKH 32 CeMeCTP

HToroBasi olleHKa MpenCcTaBiIseT co00H CyMMy OaiioB, 3apabOTaHHBIX CTYACHTOM IPH
BBIIIOJIHEHUH 33JaHUM B pPaMKax TEKYLIEro M IPOMEKYTOUHOI'O KOHTPOJIA U BBICTABIISAECTCS 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 3HaHUM, COOTBETCTBYIOIIETO IIOJIYYEHHBIM OajuiaM, aaercs B
TabNuIe yKa3aHHOU HUXKe

CymMma | Oruenka
oamoB | ECTS

YpoBeHb MPUOOPETEHHBIX 3HAHUH 110 AUCIUILIINHE

«OTIMYHOY - TEOPETUUYECKOE COACPKAHIE Kypca OCBOCHO TIOJTHOCTHIO,
0e3 mpoOesIoB, HEOOXOUMBIC MPAKTUIECKHUE HABBIKH PAOOTHI C

90-100 A OCBOEHHBIM MaTepHanoM c(hpOpMHUPOBaHBI, BCE MPEyCMOTPEHHBIE
porpaMMoii 00ydeHus ydeOHbIe 3a/1aHus BBITIOJIHEHbI, KAYeCTBO MX
BBITIOJTHEHUSI OIIEHEHO YHCIIOM OaJioB, OJIM3KUM K MaKCUMAaJIbHOMY.

«OueHb XOPOIII0» - TEOPETUIECKOE COJIEPIKAHIE Kypca OCBOEHO
MOJIHOCTHI0, 0€3 Mpo0OesioB, HE0OXOAMMbIE TTPAKTUUECKHE HABBIKU
85-89 B paboTHI C OCBOCHHBIM MaTE€PUAIIOM B OCHOBHOM C(HOPMHUPOBAHBI, BCE
) MPEAYCMOTPEHHBIEC TPOTPaMMOI 00OyUeHUS yueOHbIC 3aaHus
BBITIOJTHEHBI, KAYECTBO BBIMOTHEHHSI OOJBITMHCTBA U3 HUX OLIEHEHO

YruCJIOM 63.]'IJ'IOB, OJIM3KUM K MaKCUMAaJIbHOMY.

«X0po1110» - TEOPETUUECKOE CO/IEPIKaHNE Kypca OCBOEHO MOJIHOCTBIO,
0e3 npo0enoB, HEKOTOPBIE MPAKTUUECKHE HAaBBIKU PAOOTHI C
OCBOCHHBIM MaTepraioM c(hOpMUPOBAHBI HETOCTATOYHO, BCE

75-84 C MPEyCMOTPEHHBIC IPOTPAMMOI 00ydeHUs yIeOHbIE 3a1aHuUs
BBITTOJIHEHBI, KAYECTBO BBIITOJHEHHSI HA OJJHOTO M3 HUX HE OIEHEHO
MUHHMAaJIbHBIM YUCIIOM 0aJUIOB, HEKOTOPHIE BU/IbI 3aJJaHUN BBIITOJHEHBI
C OIIMOKaMH.

«Y 10BJIETBOPUTEIBHO) - TEOPETUUECKOE COJEPIKAHNE KypCa OCBOEHO
YaCTUYHO, HO TPOOEIIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa,
HE0OXO0IUMbIEe TPAKTUUECKHUE HABBIKU PabOTHI C OCBOCHHBIM

65-74 D MaTepuajIoM B OCHOBHOM C(POPMHUPOBAHBI, OOJIBIIMHCTBO
MPEAYCMOTPEHHBIX TPOTPAMMOM 00yUeHHUs YIeOHBIX 3 aHui
BBITMIOJTHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/IaHUi, BO3MOXHO,
COJIepIKaT OIIUOKH.

«ITocpencTBEHHO» - TEOPETUUECKOE COACPIKAHUE KypCa OCBOCHO
YaCTUYHO, HEKOTOPBIE MPAKTUYECKUE HABBIKU PAOOTHI HE

60-64 E




CymMma | Oruenka
6amioB | ECTS

YpoBeHb MPHUOOPETEHHBIX 3HAHUH 1O AUCIUTLIINHE

c(opMHPOBaHbI, MHOTHE MTPETYCMOTPEHHBIE IPOTPAMMOI 00ydeHUs
yueOHbI€ 3aJJaHHsI HE BBIIIOJHEHBI, TM00 KAYeCTBO BBIIIOJIHEHUS
HEKOTOPBIX U3 HUX OLIEHEHO YHMCIIOM 0asioB, OJIM3KUM K

MHUHUMAJIBHOMY.
0 «HeynoBneTBOpUTENBbHO» - OUEHB ClIa0ble 3HAHUS, HEAOCTATOYHbIE JJIs1
Ke
60 F MOHUMAaHHUS Kypca, UMEETCs 00JIBIIIOE KOJTMYECTBO OCHOBHBIX OITHOOK

1 HCJOYCTOB.

CTyneHT cuMTaeTcsi aTTeCTOBAHHBIM IO Pa3Jielly, 3K3aMeHy, €cli OH Habpall He MeHee
60% ot MakcuMaIbHOTO Oaia, MPeayCMOTPEHHOTo paboyeil MporpaMMoi.

KoHnTponbHble MeponpusiTusi, 3a KOTOpble CTyAeHT mnonyuusn O OamioB (HesBKa B
YCTaHOBJICHHBIH CpOK), MOJJeKaT oOs3arenbHON mepecaade. Cpoku mepecaad KOHTPOJIbHBIX
MEPONPUITUI B TEUEHHUE CEMECTpA OIpeaeseT kadeapa.

CTyneHT, NpomyCTUBIINM KOHTPOJIBHOE MEPOTIPUSTHE 0€3 YBAKUTEIBHON MPUUUHBI WU
MOJIYUYMBIIMI 3a HEro HEYyJIOBJIETBOPUTEIBHYIO OLIEHKY, IOCJI€ IepecAadyd KOHTPOJIbHOIO
MEPOMPUITHS MOIy4aeT Oallil HUXKE YCTaHOBIEHHOTO Ha 25%.

Bomnpocsl k 3a4ery ¢ OLeHKOI

XuMus Kak yacTh ecrectBo3HaHus. [Ipenqmer xumun. CBsA3b XUMHUM C JPYTUMU HayKaMH.

2. 3HaveHHe XMMUU B (GOPMUPOBAHUH MBIIIJICHUS, B U3yYECHUH MPUPOIBI U PA3BUTUU TEXHUKH.

XuMus 1 IpoOeMbl SKOJIOTHH.

OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI XUMHUH.

Baxnerime XuMUYeCKHe TOHSATHS.

DJNEeKTPOHHOE CTPOCHHE aTOMOB: AJIEKTPOHHAst 000JI0UKa, aTOMHbIE OpPOUTAIIH.

DNEeKTPOHHOE CTPOEHUE aTOMOB: KBaHTOBBIE UKcla, NpuHuu [aymu.

DNEKTPOHHOE CTPOEHUE aTOMOB: €MKOCTH JIEKTPOHHBIX YPOBHEHN U MOAYPOBHEN.

[IpaBuio KieukoBckoro, nociae0BaTeNbHOCTh 3aI0JHEHUS] OpOUTasell B aTomax.

DneKTpoHHBIE (POPMYIIBI U CXEMBbI, SHEPT€TUUECKUE TUarpaMMbl CTPOCHHSI aTOMOB

3JIEMEHTOB MaJIbIX U OOJBIINX MEPUOJIOB.

10. DneMeHTBHI - NIeKTPOHHBIE aHANOTH. [IeprHoMUHOCTh U3MEHEHUS HAPYKHBIX AJIEKTPOHHBIX
KOH(UTypaluii aToMOB.

11. IlepnoguHOCTH CBOMCTB XMMHUECKUX AJIEMEHTOB: OpOUTANIBHBIN paanyc (aToMa U HOHA),
SHEPTrUsl HOHU3ALINH.

12. TlepnoguuHOCTH CBOMCTB XUMHUECKUX JIEMEHTOB: CPOJICTBO K AJIEKTPOHY,
ANEKTPOOTPHUIATETbHOCTb.

13. CtpykTypa NepuoaAnYecKOi CUCTEMEI, S-, P-, d-, f- amemMeHTEI.

14. 3aBUCHMOCTD CBOMCTB JIEMEHTOB U WX COCTMHEHUN OT MOJIOKEHHS B TIEPHOTUICCKOM
CHCTEME.

15. KucnoTHO-OCHOBHBIE CBOMCTBA 3JIEMEHTOB.

16. Xumnueckast cBsA3b, IPUPOA XUMUUYECKON CBSI3H.

17. MeTo/ BalleHTHBIX CBA3€H, XapaKTEPUCTUKU KOBAJIEHTHOM CBSI3H.

18. IlpocTpaHcTBeHHAs KOHPUTYpAIHs MOJIEKYJ, BUJIbI THOPUIN3AIMH JIEKTPOHHBIX
opOuTanei.

19. BaneHTHOCTH, KOOPAMHAIIMOHHOE YUCIIO, CTETNIEHb OKHCICHUS YJIEMEHTOB.

20. TerutoBo# 3(HEKT XUMHUESCKUX PEAKITHIA.

21. 3akoHn ['ecca, TepMOXUMHUYECKHE PACUEThl U YPABHEHHUSI.

22. HanpaBiieHHE XUMHYECKOU PEaKIINH.

23. Outponus. Dueprust [nb6ca.

24. DHTaNBIMAHBIN ¥ SHTPONUNHBIN (aKTOPHI M HAIIPaBJICHHUE TIpoIecca.

=
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25.
26.
27.

28.
29.

30.
31.
32.
33.
34.

35.
36.
37.
38.

39.
40.
41.
42.
43.

CKOpOCTh XMMUYECKUX PEAKIIUN U METOJIbI €€ PEryJIupOBaHUsI.

['omoreHHbIC U reTepOreHHbIe peakiuu (XumMudeckas kuHeTuka). Karamus.

Cocrosinue XMMUYeCcKOro paBHoBecusi. KoHCTaHTa paBHOBECHS, 3aBUCUMOCTD OT
TEeMIIepaTypbl U IPUPOIbI PEAreHTOB.

Cwmelienre XMMHYECKOro paBHoBecHs, npunuun Jle-1larense.

Peakinu ¢ u3MeHEeHHEM CTENEHEN OKUCIEHHUS d1eMeHTOB. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKITUH.

JlucniepcHbIC CUCTEMBI, PACTBOPBI, TOJIMMEPHI U OJIUTOMEPHI.

PacTBOpUMOCTH BEIIECTB B BOJIE, CIIOCOOBI BRIPAKCHHSI KOHIICHTPAIIUUA PACTBOPOB.
PacTBOpBI 371€KTPOIIUTOB.

DNEKTPOIUTHYECKAS UCCOIUAIS BOIbI, pH, MOHSATHE 00 MHIUKATOpPAX.

Jlucconuarius BemEeCTB ¢ Pa3IuIHbIM TUIIOM CBSI3U, KOHCTAHTA JUCCOLMAIINH, IPOU3BEICHNE
PacTBOPUMOCTH.

Peakiuu, mpoTrekaronue B pacTBOpax 3JICKTPOIUTOB.

Peakiiun nonHoro oOMeHa, THAPOJIU3 COJIEH, OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
DIEKTPOXUMHUYECKHE TTPOLIECCHI.

DNEeKTPOAHBIC TOTECHIUANBI, TEOPHUS FAIbBAHUYECKUX AJIIEMEHTOB, PS HANIPSDKCHU I
METaJLIOB, JIEKTPOJIN3 PACTBOPOB M PACILIABOB (XUMU3M).

KauecTBeHHBIN M KOJTMYSCTBEHHBIN aHAIIN3.

AHalIMTHYECKHI aHAJIN3.

Xumuueckuil, GU3NKO-XUMHUYECKUH 1 (HU3NIECKHUIA aHATTU3.

[ToHsATHE O KAYECTBEHHOM aHAIM3€ OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHCHHI.
KadectBenHbie peakiiii Ha OCHOBHBIE TPYIIIBI aHHOHOB, KATUOHOB, a TAK)KE HA HEKOTOPHIE
OpraHUYECKHE BEILIECTBA.

8. YYEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUE
YYEBHOM JUCLUINIAHBI

OcHoBHasi IMTEepaTypa

KoBanbuykoBa, O. B. Xumus : yue6noe nocodue / O. B. Koanbuykosa, O. A. Eroposa.
— Mockaa : Poccuiickuii yHEBEpCHTET IpykObl HapoaoB, 2011. — 156 ¢. — ISBN 978-5-
209-03615-9. — Texkct : snextponHnblii // Lludposoii obpazoBarenpHblii pecypc IPR
SMART : [caiir]. — URL: https://www.iprbookshop.ru/11429.html (mara oGparenus:
07.05.2026). — Pexwum jgoctyma: Ui aBTOPU3UP. MOJI30BATEICH

Kynpsimmosa, A. A. XuMHUYecKre peakiiii B aHATUTUYECKON XUMHH C IPUMEpaMH 1
3a/layaMu sl CAaMOCTOSITEIILHOTO petieHust : yaeoHoe mocodue / A. A. KyapsimoBa. —
Camapa : PEABU3, 2011. — 75 ¢. — TekcT : anexTponuslii // LHudposoit
obpazoBarenbubiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/10157.html (nara oopamenus: 07.05.2026). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTEIeH

JlonoJiHuTeIbHAS JIMTepaTypa

['onuaposa, I'. H. Xumus. Heoprannueckast xumus : yaeOHnoe nocodue / I'. H. ['onuaposa.
— Camapa : [ToBOJKCKMI TOCY1apCTBEHHBI YHUBEPCUTET TEIEKOMMYHUKALIUNA 1
uHpopmatuku, 2017. — 84 ¢. — TexcT : anexTpoHHsIH // L{udposoii oOpazoBaTenbHbIi
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/75392.html (nata
obpamenust: 07.05.2026). — Pexum goctyna: Ajisi aBTOPU3HP. TOJIb30BATENICH

IIporpammHoe obecnieyeHue:
CrnenunanpHOE TTporpaMMHOE o0ecriedeHue He TpedyeTcs.
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https://www.iprbookshop.ru/11429.html
https://www.iprbookshop.ru/75392.html

LMS u UHTepHeT-pecypcebl:
Hayunas snexrponnas 6udanoreka. URL: http://www.elibrary.ru.
HauwmonanbpHhas miatdopma oTKpeiToro oopaszosanusi: hitps://openedu.ru/my/courses/.
O6pazoBarenpubiil moptan HUAY MU®U . URL: https://online.mephi.ru/.
CnpaBounas cuctema Aktnon URL: https://action360.ru/
Ilentp wuHOPMAIIMOHHO-OMOIMOTEYHOTO oOOecIeueHruss Y4YeOHO-HAYyYHOU JIeATEeIbHOCTH
HUAY MU®U URL: http://library.mephi.ru/..
6. DnexrtpoHHas wuHPOpMaNMOHHO-00pazoBarenbHass cpena T HUAY MHUOU URL:
http://stud.mephi3.ru/.
DnekTpoHHO-0nOaHOoTeuHas cuctema IPRbooks URL: IPRbooks https://www.iprbookshop.ru/
8. DnekrponHo-6ubIMoreunas cucrema Jlan URL: https://e.lanbook.com/

agsrwONE

~

9. MATEPHAJILHO-TEXHMYECKOE OBECHEYEHUE YYEBHOI
JUCLMIIINHBI

Aynuropus Aisl IPOBEACHUS 3aHATUI JEKIMOHHOTO TUIIA, 3aHATHI CEMHUHAPCKOTO THUIIA,
IPYNIOBBIX M WHAMBUAYAJIbHBIX KOHCYJIbTALMN, TEKYILIErO0 KOHTPOJS U IMPOMEKYTOUHOU
aTTecTalluu, JJIsl CAaMOCTOSITENILHON pabOThI:
npoekTop Nec + 3KkpaH (HacTeHHBIH), KOMIBIOTEp: KoMmmbioTep: mporeccop Intel Core i3;
onepatuBHas nmamsatb SGBDDR3; monurop JKK Benq 19,57, Foxit Reader.

Kaxnprii cTyneHT uMeeT CBOM JIOTMH M Tapoiib JUisi BXOJa B JEKTPOHHYIO
uHpopMaronHo-o0pasoBarensHyto cpeny T HUSAY MUOU ( http://stud.mephi3.ru/)

Kaxnplif cTyZIeHT UMeeT AOCTYI K 3JIeKTPOHHO-0nbaroTeunoi cucreme IPRbooks

[Iporpamma coctaBieHa B cooTBercTBHM ¢ TpeboBanumsimu OC BO HUAY MUDU 1no
HanpasieHuto noAroroBku 15.03.05 «KoHCTpyKTOpCKO-TEXHOJIOTHYECKOE —oOOecreueHue
MAaIIMHOCTPOUTEIHHBIX IPOU3BOJICTBY.

ABTOp: crapumii npenogasarens kadenpsr oomen pusznku T.K. Kopensxk.
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