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Iporpamma mucimruimasl "Heoprannueckas u ¢puskomtonaHas xumus'"; 31.05.01 "Jleye6Hoe neno”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Iporpamma mucimruimasl "Heoprannueckas u ¢puskomtonaHas xumus'"; 31.05.01 "Jleye6Hoe neno”.

[IporpaMmy AUCIUTUTMHBL pa3padoTaii(a)(u): JoreHT, aA.H. (mpodeccop) Yenena B.B. (Kadeapa HeopraHnIecKol XUMHUH,
Xumnueckuid THCTUTYT uM. A.M. Bytneposa), Vladimir.Chevela@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
TIK-3 ["OTOB K MPOBEJICHUIO UCCIIEIOBAHUI B 0OJIACTH MEIULIMHBI U OUOJIOTUN
VK-1 CriocoOeH OCYIIECTBIIATh KPUTHUECKHUI aHAIN3 TIPOOJIEMHBIX CUTYalluii Ha OCHOBE CHCTEMHOTO
M0AX0/1a, BHIpaOaThIBaTh CTPATETHIO JEHCTBHII

OO6yyarnmuiics, OCBOUBIINI JUCHUTUTAHY (MOJIYJIb):

IoyokeH 3HATh:

- OCHOBHBIE ITPAaBUJIa TEXHUKHU OE30IIaCHOCTH IpY padoTe ¢ XUMUYECKUMU BeIeCTBaMU;
- pOJIb ¥ 3HAYCHUE XUMUW, B3AUMOCBSI3b C APYTUMHE O0JIACTSIMU 3HAHUI;

- OCHOBHBIE TIOHATHUS U 3aKOHBI XUMUU;

- BaXXHEHIIe KJIacChl HEOPraHUIECKMX COCMHEHNUI U MX B3aMMHBIC TTPEBPAICHUS;

- KMCJIOTHO-OCHOBHBIE ¥ OKMCJIUTEIbHO-BOCCTAHOBUTEJIbHBIC CBOMCTBA BEIIICCTB;

- 00IIIMe 3aKOHOMEPHOCTH MTPOTEKAHN XMMUYECKUX PEaKInii B pacTBOpax M TBepAO (ase;
- OCHOBBI XUMHUYECKON TEPMOJUHAMHUKY U KHHETHKHY;

- CTpOEHHe U CBOWCTBA KOMILIEKCHBIX COCMHEHHU.

JHosKeH yMeTs:

- HCTIOJIb30BaTh 3HAHMS O CBOMCTBAX XUMHYECKHX JIEMEHTOB, COSTMHEHII M MAaTepHaJIOB Ha X OCHOBE JJIS pellieHHs 3a1a4
MpoheCCUOHANBHON AesITeNbHOCTU: IPUMEHATh TEOPETUIECKUE 3HAHHS O CTPOCHUH U CBOMCTBAX XUMUYECKUX COCIUHEHUI
JUIS1 TIPEJICKA3aHUs MX PEAKIIMOHHOM CIIOCOOHOCTU U OCOOSHHOCTEN MPOTEKAHHUsI C UX YYaCTUEM PEaKIuil; CIOJIb30BaTh
3HAHMUS O CTPOCHUH BEIIECTBA, IPUPOAE XUMHUECKOHN CBS3H B PA3JIMUHBIX KJIACCAX COSTUHEHHH /IS IOHUMAHUSI CBOMCTB
MaTepHaJoB;

- pa3padaThBaTh METOAUIECKHUE MTOIXObI [T PEIICHUS 3a1a9 PO eCCHOHATIBHON JIeATETHOCTH,
- (hopMyIMPOBATH U TUIAHMPOBATH 3a/1a91 MCCIECIOBAHNS, MHTEPIIPETHPOBATH MOJTYYCHHBIE Pe3yIbTAThI
JlomxeH BIaaeTh:

HaBBIKaMM pa6OTbI C XUMHUYCCKUMU PEAKTUBAMU, PACTBOPUTEIIAMMU, J'[a60paT0pHI)IM XUMHUYECKUM 060py)10BaHI/IeM;

- IPOMU3BOJMTH PACUETHI, CBSI3aHHbIE C IIPUTOTOBJIEHUEM PACTBOPOB 3aJaHHOM KOHIEHTPALINH, OTIPEACICHAEM
TEePMOIMHAMUYECKMX M KUHETHUECKUX XapaKTEPUCTHK XUMHUYECKHUX MTPOLIECCOB, ONPEAEICHNEM CTEXHOMETPUN XUMHUYECKUX
peaKIuii; orpeesieHUeM YCIOBUIA 0Opa30BaHKsI OCAIKOB TPYJHO PACTBOPHUMBIX BEIIECTB M JIp.;

- UCIIOJIb30BATh MPUHIUIT NIEPUOJUIHOCTU U HepI/IO)lI/I‘{CCKyIO CUCTEMY JIA NPEACKa3aHUus CBOMCTBa IMPOCTBIX U CJIOKHBIX
XUMHUYECCKHUX COCIIPIHCHI/IITI n 3aKOHOMepHOCTCﬁ B UX UBMCHCHUMU;

- IIPOBOJUTH MPOCTO# YUeOHO-MCCIIeJOBATEIbCKUIA SKCIIEPUMEHT HA OCHOBE BJIAJCHUST OCHOBHBIMH IIPUEMAMU TEXHUKH
pabot B 1aboparopuu

- MPOM3BOJUTH OLIEHKY MOrPELTHOCTEN pe3yIbTaTOB (PU3UKO-XUMUY- OPOPMIIATH Pe3yJIbTaThl SKCIEPUMEHTATIbHBIX U
TEOpeTuIecKuX padoT, (popMyIMpOBaTH BHIBOJBIECKOTO KCIIEPHIMEHTA;

,HOJ'DKCH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

- BBISIBJICHU S B3aMUMOCBA3U MCKIAY CprKTypOﬁ, CBOICTBaMU U peaKHHOHHOﬁ CITOCOOHOCTBIO XUMUYECKHX COGHHHCHHﬁ;
- KOHTPOJIA NPaBUJIbHOCTU MOJTYYEHHBIX PE3YJIbTATOB;

- dHaJIM3a XUMHUYECKUX IIPOLIECCOB, MPOUCXOAAIINX IIPU B3aHMOHCﬁCTBHH BCHIECTB, pacueTa BO3MOKHOCTH UX
IPOTEKAHUA,

- IPOBEACHUSA KaYCCTBEHHOI'O 1 KOJIMYCCTBEHHOI'O aHAIN3a;

- [IOATOTOBKU U BBICTYIUICHUA C IIPE3EHTALIUAMU HA 3aJaHHBIE TEMBI.

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

SAEKTPOHHBH
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Iporpamma mucimruimasl "Heoprannueckas u ¢puskomtonaHas xumus'"; 31.05.01 "Jleye6Hoe neno”.

HanHas quctuIuivHa (MOAyJib) BKodeHa B paszjen "B1.0.17 ucuurmiunsl (MOayM)" OCHOBHOM NPOo(ecCHOHANIbHOI
obpazoBaresbHOH mporpammbl 31.05.01 "JleuebHoe neno (JleueOHoe meno)" u oTHOCUTCS K 0bst3arenbHOl yacti OITOIT BO.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O0bemM qUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBA YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4YaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIeT 4 3ayeTHbiX (bie) enuHuil(bl) Ha 144 yaca(oB).

KonrtaktHas padora - 76 yaca(oB), B TOM YKCJIE JIEKITUH - 16 yaca(oB), mpakTudeckue 3aHsaTus - 0 yaca(oB), 1a00paTOpHBIE
padorth! - 60 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositenibHast pabota - 50 daca(oB).
KouTposs (3auét / x3amen) - 18 vaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: 9K3aMeH B 1 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI N0 JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI padoThI, Camo-

HX TPYA0EMKOCTh (B Yacax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpaktu-JIadopa-Iaopa-| TeJIb-
MOy ISz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. OcHOBHBIE HOHATHUS U 3aKOHBI XMMHU.

1. [Kitaccel HeOpraHMYeCKUX COeAMHEHUIT 1 2 0 0 0 4 0 8

2. [Tema 2. CtpoeHue aToma 1 2 0 0 0 4 0 8
Tema 3. . Xummnueckas cBsA3b U BAJIEHTHOCTbD.

3. |MexMoeKyIspHble B3aUMOAEHCTBUSA 1 2 0 0 0 4 0 6

Tema 4. . Xumuueckasi TepMoJuHaMUKa. TerioBbie

4. [>pdexTsr peakuuii. [lepoe 1 BTopoe Havano 1 2 0 0 0 9 0 6
TEPMOIMHAMUKHU

5. [Tema 5. XuMuueckasi KHHETHKA 1 2 0 0 0 4 0 2

6. Tema 6. PacTBOpHI 1 peakIyy B BOAHBIX PACTBOpax 1 2 0 0 0 12 0 5

Tema 7. . OKHCIIUTEILHO-BOCCTAHOBUTEIHHEIE

7. [mpouecce 1 2 0 0 0 3 0 4

g Tema 8. . KoopauHaimioHHsle (KOMILICKCHBIE) 1 2 0 0 0 0 0 6
COeMHEHNUS

9 Tema 9. Tema 9. OCHOBBI TUTPHUMETPUYECKUX 1 0 0 0 0 20 0 5
METOJIOB aHaJIM3a.
Toro 16 0 0 0 60 0 50

4.2 Coaep:xaHue JUCHUIIMHBI (MOYyJIs1)
Tema 1. OcHOBHBIE MOHATHS U 3aK0HBI XuMuH. Kiaccel Heopranmue cKnx co e/ 1inHeHnil
OCHOBHbIE MOHATHSI U 3aKOHBI XMMUK. KitacChl HEOPraHMUYECKUX COEANHEHUI

OcHOBHBIE TOHATUA XUMUU. AToM. Mosiekyiia. XUMUYeCKuil 3eMeHT. VI30TONHBII cocTaB XUMHUYEeCKHX 31eMeHToB. [IpocTtoe n
CJIO)KHOE BeIeCTBO. XMMHUECKUI SKBUBAJIEHT. ATPeraTHOe COCTOSIHME BEIeCTBa. XapaKTepHble OCOOEHHOCTH Pas3IMYHBIX
arperaTHbIX COCTOSIHMM BelllecTBa. TeMIiepaTypHble YCIOBUS UX cylecTBoBaHUA. [ToHATHE 0 cTaHmapTHHIX ycnoBusax.Knaccel
HEOPraHMYeCcKUX CoeUHEeHUI: kiaccudukanys. [TosydyeHne u cBONCTBAa OKCUIOB, THAPOKCUIOB, KUCIIOT U CONEN.
I'padpuyeckue popmyJisl ¥ MX IPUMEHMMOCTD K BEIIECTBAM C Pa3IMYHON CTPYKTYpOi

Tema 2. CTpoeHne aToma

3 A
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Iporpamma mucimruimasl "Heoprannueckas u ¢puskomtonaHas xumus'"; 31.05.01 "Jleye6Hoe neno”.

Baxwneiine nonatusa. Mcropus pa3sBuTus NpeacTaBlIeHU o cTpoeHnu atoma. Teopus bopa. BoiHoBas Teopus ctpoeHus
aroma. JIBoficTBeHHas IpUpoja 1eKTpoHa. [Ipuniun HeonpeeaeHHOCTH. [IoHATHE 00 91€KTPOHHOM O0J1aKe. DIeKTPOHHAS
m1oTHOCTD. [ToHATHE O panuyce aToMa. KBaHTOBBIE UnCiIa KaK XapaKTepUCTUKK COCTOSIHUSA JIEKTPOHA B aTOME. s-, p-, d-, f-
371eKTPOHBL. [TOHATHS: SHEPreTHUYECKUil YpOBEHb, IO/IyPOBEHb, JIEKTPOHHBIN CIION, 3JIEKTPOHHASI 000JI0UKa, aTOMHAs1 OpOUTAIb
(AO). ITpunnun [Mayam 1 eMKOCTb 3JIeKTPOHHBIX 06os0ueK. [TpaBuiio XyHa 1 MOPsIIOK 3al0THEHHS] aTOMHBIX OpOUTaJIeH.
CTpoeHue 3/1eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB.

Tema 3. . Xumudeckasi CBA3b U BaJIEHTHOCTb. MeKMOoJIeKyJIsIpHbIe B3anMo1efiCTBHS

Baxueiinme noustus. OCHOBHbIE 0COOEHHOCTH XMMHUYECKOTO B3aUMOAEHCTBUS (XMMHUECKOW CBSI3M) U MEXaHNU3M
00pa30BaHuUsT XMMUYECKOM CBsI3M. HachlmaeMocTs 1 HanpaBJIeHHOCTh XUMUYECKOH cBsi3u. KBaHTOBO-MexaHWYecKasi TPaKTOBKa
MeXaHU3Ma 00pa30BaHus CBS3M B MOJIeKyJie Bogopoaa. OCHOBHBIE THIIBI XMMUYECKOH CBSI3U: KOBaJIeHTHasH (HEMOJIsSIpHas U
TIOJISIpHAST), MOHHAS, MeTaJuTiueckast. OCHOBHBIC TOJIOKEeHUs Teopur BaleHTHBIX cBsi3ell (BC). OcobeHHOCTH 00pa3oBaHuUs
CBsA3€el 110 JOHOPHO-aKLIENTOPHOMY MeXaHU3My. BalneHTHOCTh XUMHMUYEeCKHX 31eMeHTOB. BaneHnTHoCTh ¢ no3urmu teopun BC.
BanentHocTs s-, p-, d-, f -anemenTos. IlocTosiHHAA U epeMeHHas BAJICHTHOCTU. BaJleHTHOCTB U CTENeHb OKUCIIEHHS aTOMOB
3JIEMEHTOB B MX coequHeHusX. Teopus MosekyasipHbix opourtaneit (MO). OcHoBHbIe nonoxenus Teopurt MO.
DHepretuueckas quarpamma. CasasbiBatoiye U paspeixisiomue MO. Duepreriuueckue auarpammsl MO 1BYXaTOMHBIX MOJIEKYJT
3JIEMEHTOB 2-T0 nepuoja. curma- u mu-MO.

Tema 4. . Xumuueckasi rTepMmoguHamMuka. TennoBbie 3¢ ¢ekThl peakiuii. [IepBoe u BTopoe Hauaio
TEePMOANHAMUKHA

Baxueiinme nousitus. TepmoauHamudeckas cucrema. [lapamerpsl cocrosinusi. @yHKIUM COCTOSIHUS, IIOHATHE O TTOJTHOM
g depenipane. KommoneHt u aza. Padorta u Teriora. [ToHsiTHEe BHYTpEeHHEH SHEPruu cucteMbl. [lepBoe Havyasio
tepmoauHamMuku. [ToHsTre sHTanbmiy. COOTHOIIEHNST MEX/y SHTAIbITHEH, TEIUIOTO U BHYTpeHHel sHeprueil. 3akoH ['ecca.
CranpaprHoe coctosinve. CTaHIapTHas SHTAIBINS 00pa30BaHMsI BelllecTBa. BrlunciieHne SHTaIbIWiA peakiyil n3 BeJMIuH
CTaHJAPTHHIX SHTAJLIIMI 00pPa30BaHMsI WM CTOPAHUsI MICXOJHBIX U KOHEUHBIX BEeLECTB. Bropoe Hauano TepMOJMHAMUKHY.
[oustre suTpormu. CraTucTHUecKass MHTepIipeTalus sHTponuy. CTaHaapTHast SHTPONUs BelllecTBa. BimsiHue Temrieparypbl
Ha BesunHy 3HTporuu. [lonsarue sneprun ['n66ca. CooTHOlIEHNE Mexk Ly SHepruii [ u60ca, sHTaNbIINEN U SHTPONUEH
cucrembl. CtannaptHast sHeprus [ n60ca o6pasoBanus BellecTBa. BivsiHue Temnieparyphl Ha BeJM4YMHYy SHepruu ['mooca.
Nzmenenne snepruu ['md6ca v HarpaiieHUe MPOTeKaHUs peaklyid. Posib SHTAIBITMIAHOTO, SHTPONUIHOTO (PaKTOPOB U
TEMIIepaTypbl B OLIEHKE HATIPABJICHHS U TTOJHOTHI IPOTEKAHUS PEaKLI|i.

Tema 5. Xumuueckast KHHETHKA

Xumuueckasi KUHETHKA. BaxkHelre noHsaTys. 'oMoreHHnle 1 reTePOreHHbIC PEaKIIUN. IlonsiTue o CKOpPOCTH XUMHYECKOM
peakuu. 3akoH )leI;'ICTBI/Iﬂ Macc. CDaKTOpr, onpeaeaArmmue CKOpoCTb XUMUYECKON peaknuu. Koncranra CKOpPOCTH
XUMHMYECKOMI pe€aKknuu. MHOFOCTaHHﬁHHC pe€akuuu. HOpr}IOK " MOJICKYJIAPHOCTb peaKuHﬁ. MHOFOCTaHHﬁHbIe IMPOLECChH 1
3aKOH ﬂeﬁCTBHﬂ macc. Biusiaue TEMIIEPATypbl Ha CKOPOCTH XUMHYECKOI peakuuu. TeMnepaTypHmﬁ KOE)(bq)I/IL[I/ICHT CKOpPOCTH.
9Hepr1/1$1 aKTHUBalluK. d>a1<TopLI, ornpeaeadrmue BEJIMIYNHY SHEPIUu aKTUBALIUU. SHCpFI/IH AKTUBAWX U CKOPOCTb pE€aKIUu.
Hepexo,uHoe COCTOAHUEC NI aKTHBHpOBaHHLIﬁ KOMILJICKC. ypaBHeHI/IC AppeHHyca. BnusHue KaTaJIM3aTOPOB Ha CKOPOCTh
XUMHYECKOM pe€aKknuu. I'oMoreHHble U IeTePOrceHHLIC KaTAJIMTUYCCKUE PEAKIIUA. Kartanutuyeckue AObI. I/IHFI/I6I/ITOpI)I.
CMCHICHI/Ie XUMHYECKOI0 paBHOBECUA 11O BO3HCI;'ICTBI/ICM Pas3IMYHbIX Cl)aKTOpOB (I/IBMCHCHI/IC TEMIIEPATyphbl, JaBJICHUS,
KOHIECHTpallun p€arupyromumx BCH_ICCTB).

Tema 6. PacTBOpbI M peakiuu B BOJHBIX pacTBOpax

PactBopbI M peakiuy B BOJHBIX pacTBopax Bakueimue nonstus. PacTBopeHne Kak (pU3MKO-XUMUYECKHI TTpOLIecC.
V3MeHeHne SHTANBITNK ¥ SHTPONMK NpU pacTBopeHnt BemecTB. ConbBatanusi. ConbBaThl. OcoOble CBOMCTBA BO/IBI KaK
pactBopuressi. ['mapatsl. Kpucramiorugparsl. PactBopumocTsb BemecTB. PacTBopeHue TBepIpIX, KUIKUX U ra3000pa3HbIX
BeIleCTB. BiMsiHue TemnepaTypbl, JaBJIeHNs U IPUPO/bI BEIECTB Ha MX B3aUMHYIO pacTBOPUMOCTb. CIIocoObI BbIpaKeHH S
CoCTaBa PacTBOPOB: MaccoBasi A0JIs, MOJIIPHOCTb, HOPMaJIbHOCTb, MOJISUIBHOCTb, MOJIIpHast 10J1s. 3aKkoHs! Payis u
Bant-T'odda.

Tema 7. . OKHCJIUTEJbHO-BOCCTAHOBHUTEJIbHbIE P OIIECCHI

PacTtBOpHI M peakiu B BOIHBIX pacTBopax BaxHenve noHsatus. PactBopeHue kKak (hPU3MKO-XUMHUYECKHIA IIpoLiece.
V3MeHeHne SHTANBITNK 1 SHTPONMK NpU pacTBopennu BemecTB. ConbBatanusi. ConbBaThl. OcoOble CBOMCTBA BOIBI KaK
pactBopurteis. ['ugpatel. Kpucramioruaparsl. PactBopumocTs BelecTB. PacTBopeHye TBepabIX, KUIKUX U ra3000pa3HbIX
BEILeCTB. BiMsiHue TemnepaTypbl, JaBJIeHHs U IPUPO/bI BEIECTB HAa MX B3aUMHYIO pacTBOPUMOCTb. CriocoObl BbIpaKeHHSI
COCTaBa pacTBOPOB: MaccoBas J10JIs, MOJIIPHOCTb, HOPMAaJIbHOCTb, MOJISIIBHOCTD, MOJISIpHAs J0J1s1. 3akoHbI Payis u
Bant-T'odda.

Tema 8. . KoopauHanuoHHbIe (KOMILIEKCHBIE) CO€eHHEeHUS

LleHTpanbHeIil aTOM, BHEIIHSAS U BHYTPEeHHA chephl, KOOPAWHALIMOHHOE YHCIIO, SIPO KOMIUIEKCa, ero 3apsij, IJ1aBHas U
no6oyHasi BaJieHTHOCTH. HOMEHK 1aTypa KOOpAMHAIIMOHHBIX COeqMHEeHUIH. THUITMYHbIe KOMILUIeKcooOpa3oBarenu. PakTopsl,
OITpe/ielIsIoIINE CIIOCOOHOCTh AaTOMOB 1 MOHOB BBICTYIIATh B KAYECTBE KOMILIEKcooOpa3oBaresisi. CoBpeMeHHas Teopusi
CTpOEHHsI KOMIUIEKCHBIX coeuHeHnil. KoBanieHTHBIE (C TIOHOPHO-aKIIENTOPHON U JATUBHOM CBSI3bI0) M HOHHBIE KOMILUIEKCHI.
I'mGpuan3anys aTOMHBIX OpOMTAJIEH MTPY KOMILIEKCOOOPAa30BAaHUH U TEOMETPHsI KOBAJIEHTHBIX KOMIUIEKCOB. BHYTpU- 1
BHEIITHEOpOUTAIbHBIE KOMILTEKCHI. [ToBeieHre KOOPAMHAIIMOHHBIX COeMHEHUI B PACTBOPAX: AUCCOLHUALINS, JTaOUIbHOCTS,
uHepTHOCTD. [ToJTHas U cTyneHuYaTsle KOHCTaHThl YCTOMYMBOCTH (HECTOMKOCTH).

Tema 9. Tema 9. OcHOBBI THTPHMETPHYECKHX METO/10B aHAJIN3A.

SAEKTPOHHBH
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TI/ITPI/IMCTPI/I‘ICCKPIC MECTOIbI aHAJIN3a. OGHII/IG CBEJCHUSA O TUTPUMETPUIYECCKUX METOAX. Hx KJ'[EICCI/ICI)I/IKEIHI/IH, JOCTOMHCTBA U
NPUMEHEHHUE B aHAJIN3E. Tpe6OBaHI/IH, MMPEeABbABIAEMBIC K PEAKITUAM B TUTPUMETPUYCCKOM aHAJIN3EC. HepBI/I‘-IHI)Ie CTaHOapPThI,
TpeGOBaHI/IH, MpEeaAbABJIACMbIC K HUM. dukcaHabl. BTOpI/I‘-IHI)Ie CTaHapThI. Touka 5KBUBaJIGHTHOCTU X KOHEYHAsA TOYKA
TUTPOBAHUSA MCTOHH 06Hapy)KeHI/Iﬂ KOHEYHOU TOYKH TUTPOBAHUA. 3aKOH KBUBAJIEHTOB. KI/ICJ'[OTHO-OCHOBHOC,
OKUCJIUTEJIbHO-BOCCTAHOBUTEJILHOE 1 KOMIUIEKCOHOMETPHUYECKOE TUTPOBAHUE.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeHHsI JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS 10
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCs BBITIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE NperofiapaTesis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosiTesnbHast padoTa MoApa3AenseTcsl Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO padoTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIbBHOE OCBOCHHE OTIEIIbHBIX TeM (pas3ziesioB) TUCUUILIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOsTENbHOM paboThl 00yJaloIrecs: YATAIOT U KOHCHIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHKUs1, HANIPABJICHHbIC Ha 3aKperIeHrue 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOYHOMY KOHTPOJIO 1O JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

IMopsmok opraHU3alMK U OCYIIECTBIIEHNsI 00pa30BaTEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielJUaINTeTa, POrpaMMaM MarkCTpaTyphl (YTBEpXKIEH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucrepcerBa obpazoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHUN"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkckui)
(penepanbubIl yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeIbHOTO YUPEKJEHHS BBICLIIETO
npogeccruoHaabHOro oopazoanus "Kazanckuit (IprBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) dpenepaibHOrO yHUBEPCUTETA

6. ®oHJ OLIEHOYHBIX CPEICTB MO JUCHHUILIUHE (MOIYJIIO0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA ITPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE SHHHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHae oLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLIUI [IAHUPYEMbIM pe3yJIbTaTaM 00yUYeHHs M0 JUCHUILTMHE (MOIYJIIO);

- KpUTEpHHU OLIEHUBAaHUS C(DOPMUPOBAHHOCTH KOMITETEHITH;

- MEXaHU3M (POPMUPOBAHHSI OLIEHKH 110 AUCLUILIMHE (MOJYJIO);

- ONIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPEJICTBa;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISUCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTatam, 3aJaHus Pa3InIHBIX THIIOB.

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPhI, HEOOXOAMMON JIJIsI OCBOEHHUSI U CIUILIMHBI (MO 1yJIsl)

OcBoeHre QUCHUIUTAHBI (MOIYJIs1) TIPE/IoaraeT n3yueHne OCHOBHOM 1 JOMOJTHUTEIBHON yIeOHOM TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYIHA O0YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IC - YEPE3 DJICKTPOHHBIE OMOIMOTEUHbIE CUCTEMbI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,IlaTCHfIMI/I;

- B evatHoM Bujie - B Hayunoii 6u6imoteke um. H.M. Jlo6aueBckoro. OGyyarompecs HoayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEMEeHTe TI0 YATATEIbCKIM OMJIETaM B COOTBETCTBHH C MPABHJIAMU IOJIb30BaHus HaydHo# OHMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNIeKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTeYaTHBIX U3AaHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl M He MeHee 0,25 sK3eMIuIsApa AOMOJHUTENBHON IUTepaTypsl Ha
KaX/10T0 00y4YaloIIerocsi U3 Yrcia Jinil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

SAEKTPOHHBH
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Kapanerbsaiy M.X., [Ipakun C.M. O61iast ¥ HeopraHuveckasi Xumus -
http://chemistry-chemists.com/forum/viewtopic.php?2f=9&t=18&p=1928#p1928 -
http://chemistry-chemists.com/forum/viewtopic.php7f=9&t=18&p=1928#p1928

Heoprannveckas xumus. Jlekimu U1 cTyIeHTOB epBOro Kypca - http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

3. O6pazoBatenbHbIil HOpTai no xumuu - [http://www.xumuk.ru/encyklopedia/2123.html

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMMXCA 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Buj paéot

METOI{H‘IECKI/IC PE€KOMeHaanuun

JIEKLIAN

Padora ¢ KOHCIIEKTOM JIEKLIWNA:

Heo6xoaumo mpocMaTprBaTh KOHCIIEKT Cpa3y Mocye 3aHATHIA, OTMEThTe MaTepral KOHCIIEKTa JIeKIUH, KOTOPBII
BBI3BIBACT 3aTPyJHEHUS /15 NOHMMaHU. [onbITaliTech HAWTU OTBETH HA 3aTPYJHUTEIbHbIE BOIPOCH, UCIIOJb3Y S
peKoMeHyeMylo IuTeparypy. Ecim caMocTosTensHO He yaanock pa3odparbesi B MaTepuaie, chopMyIupynTe
BOITPOCHI 1

00paTUTECh 3a IIOMOIIBIO K MPENoJaBaTesio Ha KOHCYJIbTalMU WK Omvbkaiiiieii iekuun. PeryisipHo oTBozuTe
BpeMs 1715

TIOBTOPEHHSI POHICHHOTO MaTepraa, poBepsisi CBOM 3HAHMSI, YMEHHUS U HABBIKH 110 KOHTPOJIBHBIM BOIIPOCAM

J1ab0paToOpHbIE
paboThI

JIab. 3aHATUSA TpeTHA3HAYCHBI TS YIITyOJICHHOTO M3YYEHHs TEOPETHUECKUX BOMPOCOB AUCIUTUTMHBL U OBJIA/ICHUS
COBPEMEHHBIMU IKCIIEPUMEHTATILHBIMU METO/IaMU HAYKH, YMEHHEM pellaTh MPaKTUYeCKUe 3a1aui yTeM
MOCTAHOBKM OMBITA. DKCIIEPUMEHT MPEAIOJIAraeT yCBOEHHE HOBOTO 3HAHMS Yepe3 3Tall MaTepuaIbHOrO JeUCTBUS.
JIab. 3aHATUSA TPOBOJATCS B CIICIIMATBHO 000PYIOBAHHBIX JIAOOPATOPHUSX, OHU MTPOBOASTCS B TIOATPYIINAX,
TIperno/iaBaTeseM, BelyllliM CEMHUHApCKIe 1 JabopaTopHble 3aHATH. [IpoBeieHne XUMUIecKOoro SKCriepuMeHTa
CBSI3aHO C TMOBBIIIEHHOH OMaCHOCTbHIO, TI03TOMY padOTaTh B JJaOOPaTOPUU MOXKHO TOJIBKO IOCIIE OCHOBATEIBHON
TIpeIBapUTEILHON MOAroTOBKY. [Ipy MOAroTOBKY K JJA00OPaTOPHBIM paboTaM CTYIEHT UCIOJIb3YeT

PEeKOMEH IOBaHHbIE TPEToIaBaTesieM YUeOHUKY U YIeOHbIe TOCOOMS, PYKOBOJICTBA TIO BHITOJIHEHUIO J1ad. pador,
M3yYaeT MpU HeOOXOAUMOCTH MHCTPYKIIUH MO UCTIONB30BaHUIO TpUOOpoB. Ha 11a0. 3aHATHS CTyIeHT 00s13aH
TIPUXOJIUTh TEOPETUIECKH MOArOTOBJICHHBIM. CTYIEHT JOJIKEH 3HATh MPaBUJIa TEXHUKU Oe30MacHOCTH,
YCBOEHHBII TEOPETUIESCKUI MaTepral, OTHOCSINUICS K JaHHOH J1ad. padoTe; U3yUHTh COJepKaHue U TIOPSIIOK
BHITIOJTHEHY S J1a0. paOOTHI; 3HATH PUHIIUIIEL JICHCTBUSA U MTpaBWIa pabOThl ¢ U3MEPUTETLHBIMU TPHOOpAMU;
MOJArOTOBUTH OTBETHI HA MPUBEIEHHBIE B METOAMUYECKOM PYKOBOJICTBE KOHTPOJIbHBIE BOIIPOCHI; BBHINOJIHUTD
HEOOXOIUMBII 00BEM MpeTBAPUTETBHBIX PACUETOB U IIPUTOTOBUTD TAOJIHIIBI JITSI BHECEHUS KCITIEPUMEHTATLHBIX
3HAYEHUIT; YETKO 3HATh U MPEJICTABJIATH, KaKasi XUMUYECKas TIOCy/la U KaKue peaKTHBbI HEOOXOTUMBI JIJIST
BBITIOJTHEHVSI KaJKJIOTO OIBITA; YMETh 3aIllMCHIBATh YPAaBHEHHUsI BCEX BCTPEUAIONIUXCA B JIad. paboTe XUMHUIECKHX
peaxuuii.

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa NPOBOAUTCS C LENbI0 YriTyOJIeH!s 3HAHWI 110 AUCLMIUIMHE U ITpelycMaTpHBaeT:

- YTEHHE CTyJAEHTaMH PEKOMEHIOBAHHOW JINTEPATyphbl M YCBOEHHE TEOPETUIECKOTr0 MaTepraa JUCIATUINHBL;

- TIOJITOTOBKY K MPaKTHYECKUM 3aHSATHSM, JTAOOPATOPHBIM padoTaMm;

- paboty ¢ HTepHeT-UCTOUHUKAMH;

- TIOJITOTOBKY K Cl)aue MPaKTHYECKUX pabOT, BHIIOJHEHHIO TECTOBBIX 3aJaHUH U cllaue K3aMeHa.
[TnaHnpoBaHKe BpeMEHU Ha CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOTO Ha M3y4YeHHe HACTOSIIIEeH JUCLIUTUINHBI,
CTyZIEHTaM JIydIlle BCEro OCYIIECTBIIATh HAa BECh CEMECTP, IIPelycCMaTprBasi IpH 3TOM PETyJIsipHOE TOBTOPEHNE
MIPOMIEHHOTr0 MaTepuaia. MaTepHal, 3aKOHCIIEKTHPOBAaHHbIN Ha JIEKIUX, HEOOXOOUMO PeryJIsipHO JIOMOIHATD
CBE/ICHUSIMU U3 JIMTEPATYPHBIX MCTOYHHKOB, IIPEACTABIEHHBIX B paboueil mporpamMMe AMcHMIUIMHLL [1o kaxmon
U3 TeM JUIs1 CAMOCTOSITEIbHOIO N3YUeHHs], IPUBEACHHBIX B paboyell mporpamMMe AMCLMILIMHBI CIIelyeT CHavasa
MIPOYUTATh PEKOMEHIOBAHHYIO JINTEPATYPy ¥ NPH HEOOXOAUMOCTH COCTABUTH KPATKHUI KOHCIIEKT OCHOBHBIX
TIOJIOXKEHWUH, TEPMHUHOB, CBEZICHHUH, TPEOYIOIINX 3aTIOMUHAHUA U SIBJISIIOIIMXCS. OCHOBOIOJIATAIOIMMH B 9TOH TeMe
1 JUIs OCBOEHUS MTOCNIEYIOINX Pa3esioB Kypca
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMCH YcrnemHas nmoaroToBka K 9K3aMEHY BO3MOKHA JIMIIb B ClIy4ae CHCTEMATUYECKOW CaMOCTOSATETbHOM pa6OTI)I B
X0[I€ BCEro ceMecTpa. HCHOCPCHCTBCHHO nepea] 9K3aMEHOM HCO6XOI{I/IMO IpOYUTATh BCE KOHCIEKTHI J'[eKHPIfI,
OCBCXUTDH B ITaMATH Ha60paTOpHLIC OIIBITHI U PEHICHUA TUIIOBBIX 3a7a4. HpI/I pemeHnmn 3aJaHUI B
9K3aMCHAIMOHHOM ouere JJIs1 palfiOHAJIbHOI'O UCIIOJIb30BAHUS OTBEJIEHHOTO BPEMCHU JIy4llI€ BHAYAJIE OTBETUTDb
Ha BOITPOCHI, KOTOPBIE BbI3bIBAIOT MEHLIIIE BCET'O BanyHHCHI/Iﬁ, peuThL paC‘-IéTHI)Ie 3a/1a4u, a MOCJI€ BEPHYTLCA K
3a/IaHUAM TIOBBIIIIEHHON CJIOKHOCTH.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
1o JUCIHMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrPaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cirenymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCTyma
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayJUTOPUH JIJIsI KOHTAKTHON pa0oThl C MPenoaBareieM, yKOMILIEKTOBAHHbIE CIICHUATM3UPOBAHHON MeOeIbio (CTOJIbI
U CTYJIbS1).

KomribioTep 1 mpuHTEp 17151 pacneyaTKy pa3IaTOYHbIX MATEPUATIOB.

12. Cpe,IlCTBa ajantanvm npemnoaaBaHud U CHUIIVIMHDBI K HOTpeﬁllOCTHM Oﬁy‘lalO].[.ll/lXCﬂ HHBAJUA0B U JIUII C
OrpaHU4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbA

le/l HeO6XOI[I/IMOCTI/I B O6pa3OBaTeIILHOM Iponecce MpUuMEHAITCA CIEAYIOINE METOAbI 1 TEXHOJIOTUH, O6H6F‘{alOLLlI/IC
BOCIIpUATUE I/IHq)OpMaL[I/II/I O6y‘{aIOLHI/IMI/ICH HMHBaJIMJaMH U JIMOAMH C OrPaHUYE€HHBIMH BO3MOXKHOCTAMU 310POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIsl €70 BOZMOXHOTO Pe0Opa3oBaHusl B AJIbTEPHATHBHbIE
(opMbl, yIOOHBIE [JIs1 Pa3IMYHBIX MOJIb30BATEICH;

- CO3/laHMe KOHTEHTA, KOTOPBI MOXHO NPEeICTABUTh B Pa3INYHBIX BUAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPeayCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHUs TEKCTa M M300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTb YIIPABJICHHS
KOHTEHTOM C KJIABUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloMXcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(OPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CUYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHUCJIe BUPTYAIIbHBIX JAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT6HLHLIX TEXHOJIOTHI UL Tiepeiavun I/IHCl)OpMaLII/II/I, OpraHu3ali pa3jInvHbIX (bOpM
HHTepaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C IpernojgaBarejieM, B TOM 4UCJIE Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d MPOBEACHUA BUPTYAJIbHbIX J'[eKI_II/Iﬁ C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYAaCTHUKOB JUCTAHINMOHHOT'O
06y‘{6HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHusanun KOJUIEKTUBHOM pa6OTI>I;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIMH AJIsi OpraHnu3aiy (JOpM TEKYILEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIa4n 06yqa10m1/1Mc;1 HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3JOPOBbA
q)OpM HpOMe)KyTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ’IeHHOﬁ MPOAOJIKUTECIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, POBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOMIMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00YYaloIIerocst Ipy 3aliyTe KypcoBoi paboTHl - He 6oJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBUM ¢ TpedoaHussMu PI'OC BO u yyeOHbIM 1u1aHOM 110 crienmaibHocty: 31.05.01
"JleuebHoe neo" u cienuanmsanny "JleueOHoe neio’.

SAEKTPOHHBH
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrennanbHocts: 31.05.01 - JleyeOHoe €10
Crenpanuzauus:_JleyeOGHoe nemo

Kpanuukanus BHITyCKHUKA: BPAY - JIeYeOHUK

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. AxmeroB, H. C. O6mas u Heopranuyeckas xumus : yueOHuk / H. C. AxmeToB. - 9-e uzq., crep. - Cankr-IlerepOypr : Jlans,
2018. - 744 c. - ISBN 978-5-8114-1710-0. - Tekcr : anekTpoHHsIi // JIaHp : 3neKTpOHHO-OMOMOTEeuHast cuctema. - URL:
https://e.lanbook.com/book/107904 (nata obpamenus: 28.06.2019). - Pexxum jrocTyna: Uist aBTOpU3. TOJIb30BATEIIEH.

2. Axmetos, H. C. JlaGopaTopHble 1 CEeMUHAPCKKE 3aHATHUA 10 00IIell 1 HeOpraHM4ecKkoi Xumuu : yue6Hoe nocodue / H. C.
Axwmeros, M. K. Asuzosa, JI. U. Bagpiruna. - 6-e usg., crep. - Cankr-IlerepOypr : Jlans, 2014. - 368 c. - ISBN
978-5-8114-1716-2. - Tekct : anekTpoHHSIH // JlaHb : 351eKTpoHHO-OubIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/50685 (nata obpamenust: 28.06.2019). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

3. CeepaioBa, H. 1. O61as u HeopraHmyecKast XUMHUsL: SKCIIEpUMEHTAbHBIC 3aJa41 U YIIpaKHeHus : yuyeOHoe nocooue / H. [1.
CgepaioBa. - Cankr-IlerepOypr : Jlanb, 2013. - 352 c. - ISBN 978-5-8114-1482-6. - Tekcr : anexTpoHHbI# // JlaHs :
3NIeKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/13007 (nata obpawmenus: 28.06.2019). - Pexxum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

4. Kysneuo, [I. I'. Opranuyeckas xumus : yueoHoe nocodue / JI. I'. Ky3neuos. - Cankr-IlerepOypr : Jlans, 2016. - 556 c. -
ISBN 978-5-8114-1913-5. - Tekcr : anektponHbiii // Jlans : 31ekTpoHHO-OMOMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/72988 (narta obpamienus: 28.06.2019). - Pesxum nocryna: 1uisi aBTOPU3. MOJIb30BATENCH.

5. ¥OpoBckast, M. A. OcHOBBI OpraHn4eckoi Xxumuu : yueoHoe nocodre / M. A. FOposckas, A. B. KypkuH. - 3-e uzz. (3:1.). -
Mockasa : Jlaboparopust 3Hanuit, 2015. - 239 c. - ISBN 978-5-9963-2629-7. - Tekcr : anexkTpoHHsi // Jlans :
3/1eKTpOHHO-OnbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/66365 (nara o6pamenus: 28.06.2019). - Pexum
JOCTyIa: 1JIsl aBTOPU3. TTOJIb30BaTeNIeH.

JonoJiHUTEILHAS JIUTEepaTypa:

1. Eropos, B.B. O6mas xumus : yue6nuk / B.B. Eropog. - Cankr-Ilerep6ypr : Jlans, 2018. - 192 c. - ISBN 978-5-8114-3072-7.
- Tekcr : 31eKTpoHHbIH // DNeKTpOHHO-01OMoTeuHast cucrema 'Jlanp' : [caiit]. - URL: https://e.lanbook.com/book/102216
(mata ooparenus: 28.06.2019). - Pexxum nocTymna: [yist aBTOPU3. TOJIb30BATEIIEH.

2. Cracp, H.®. Beegenue B xumuio : yueOHoe nmocodue / H.®. Crace. - Cankr-Iletepoypr : Jlaus, 2016. - 140 c. - ISBN
978-5-8114-2273-9. - Tekcr : 31eKTPOHHBIH // DeKTpoHHO-OMOIMoTeyHas cucreMa 'Jlaup' @ [cafit]. - URL:
https://e.lanbook.com/book/75519 (narta o6parienus:: 28.06.2019). - Pesxxum qoctyna: 1Jisi aBTOPU3. MOJb30BaTENCH.

3. Cracp, H.®. Pemenue 3aa4 no odment xumuu : yyebHoe nocodue / H.®. Cracp, A.B. KopiuyHos. - 3-e uzg,., crep. -
Cankr-IletepOypr : Jlanb, 2016. - 168 c. - ISBN 978-5-8114-2274-6. - TeKCT : 37eKTPOHHBIH // DIEKTPOHHO-OUOIHOTEUHAST
cucteMa 'Jlanp' : [caiit]. - URL: https://e.lanbook.com/book/75521 (mata obpamenus: 28.06.2019). - Pexum moctyna: mist
aBTOPU3. OJIb30BATEIEH.

4. Opranmyueckast xumus. BazoBblii Kypc : yuye6Hoe nocooue / [1.B. Bepesun, O.B. lyxto, C.A. Crip6y, O.1. Koiipman. - 2-e
u3J., ucnp. u 1o - Cankt-IletepOypr : Jlans, 2014. - 240 c. - ISBN 978-5-8114-1604-2. - TekcT : JeKTpOHHbIA //
DneKTpoHHO-O6MbIoTeyHas cucrema 'Jlanp' : [cait]. - URL: https://e. Janbook.com/book/44754 (nata oOpameHus:
28.06.2019). - Pexxum mocTtyna: st aBTOPH3. TIOJTb30BaTENIEH.

5. Ipecc, 1. A. OCHOBBI OpraHMYECKON XMMUH [Tl CAMOCTOSITEIbHOTO U3yueHus : yueOHoe nmocodue / M. A. Tlpecc. -
Cankr-IletepOypr : Jlanb, 2016. - 432 c. - ISBN 978-5-8114-1931-9. - Tekcr : 31eKTpOHHBIH // DNeKTpOHHO-OUOIMOTeUHAST
cucteMa 'Jlanp' : [caiit]. - URL: https://e.lanbook.com/book/71727 (nata obparenus: 28.06.2019). - Pexum moctyna: mist
aBTOPU3. MOJIb30BATENEH.
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Tpunoosicenue 3
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrennanbHocTs: 31.05.01 - JleyeOHoE 1e10
Crenpanuzanus:_JleyeOHoe nemo

Kpanuukanus BHITyCKHUKA: BpaY - JIeYeOHUK

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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