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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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[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
KOMIIETEeHI[UN npuoopeTaeMoii KOMIETEHIINN
TIK-3 ["OTOB K MPOBEJICHUIO UCCIIEIOBAHUI B 0OJIACTH MEIULIMHBI U OUOJIOTUN
VK-1

CriocoOeH OCYIIECTBIIATh KPUTUIECKUI aHAIA3 MTPOOJIEMHBIX CUTYAINA Ha OCHOBE CUCTEMHOTO
TOIX0/1a, BEIPAOATHIBATh CTPATETHIO ICHCTBHMA

OO6yyarnmuiics, OCBOUBIINI JUCHUTUTAHY (MOJIYJIb):
IoyokeH 3HATh:

HoykeH ymeTb:

- UCIIOJIb30BaTh 3HAHUS O CBOICTBAaX XUMUYECKHX JIEMEHTOB, COEIMHEHNI 1 MaTepUaJloB Ha UX OCHOBE [UIs PellleHus 3a1a4
npoecCHOHAIbHON AeATEeIbHOCTH: TIPUMEHSTh TEOPETUUECKUE 3HAHUS O CTPOSHUH U CBOMCTBAX XUMUUYECKUX COETMHEHUI
JU1S1 IPeJCKA3aHusl UX PeakIMOHHOM CIOCOOHOCTH M OCOOEHHOCTEH MPOTEKaHUs C MX Y4aCTHEM PEaKLUil; KCIIOIb30BaTh

3HAHHS O CTPOCHUH BEIECTBA, IPUPOE XUMUUECKOH CBS3M B PAa3IMUHBIX KJIacCaX COeJUHEHUN /1S TOHUMAaHUsI CBOMCTB
MaTepHaos;

- pa3padarbIBaTh METOAMUECKUE MTOAXO/bI AJIs1 pelIeHHs 33/1a4 TPO(eCCHOHATBHOM IeSITETbHOCTH;
- (popMynupOBaTh U MJIAHKPOBATH 334241 UCCIICA0BAHUS, HHTEPIIPETUPOBATD ITOJyYECHHBIE PE3YJIbTaThI.
JoKeH yMeTs:

JlokeH yMmeTh:

- UCIIOJIb30BaTh 3HAHUS O CBOMCTBAX XUMUYECKHX JIEMEHTOB, COEIMHEHNI N MAaTEPUAJIOB HA MX OCHOBE [UIs PEIIeHus 3a0a4
1poheCCUOHABHOM IEATEBHOCTH: IPUMEHATh TEOPETUUECKHE 3HAHNSI O CTPOEHUH U CBOMCTBAX XMUMHUYECKUX COEIUHEHNI
JU1S1 IPeCKA3aHusl UX PEaKIMOHHOM CIOCOOHOCTH M OCOOSHHOCTEH MPOTEKaHUs C MX YYaCTHEM PeaKLHi; UCIIOIb30BaTh

3HAHUs O CTPOSHUH BEILIECTBA, IPUPOJIEC XUMUYECKON CBS3M B PA3JIMUYHBIX KJIACCAX COSMHEHUI JUIsi TOHUMAHUS CBOUCTB
MaTepuaoB;

- pa3padaThBaTh METOAWIECKHUE MTOIXObI [T PEIICHUS 3a1a9 PO eCCHOHATIBHON JIeATETbHOCTH,

- (hopMyIMpPOBATH U TUIAHMPOBATH 3a/]a91 MCCIECIOBAHMS, MHTEPIIPETHPOBATH MOTyUYCHHBIE Pe3yIbTATHI.
JloJI’KEeH BIIAJETh:

IloJoKeH BIIafieTh:

HaBBIKaMM pa6OTBI C XUMHUYCCKUMU PEAKTUBAMU, PACTBOPUTEIIAMMU, Ha60paT0prIM XUMHUYECKUM 060py,Z[OBaHI/ICM;

- IPOU3BO/IUTH PACYETHI, CBSI3aHHBIE C MPUTOTOBJIEHUEM PACTBOPOB 3aJAHHOM KOHIIEHTPALWH, OITPeIEICHHEM
TEPMOJMHAMUYECKMX U KUHETUUECKUX XaPAKTEPUCTHK XUMHUUYECKUX MPOLIECCOB, ONMpPEeIeHNEM CTEXHOMETPHH XUMUYECKHX
PpeakIIuii; onpeeseHueM YCIOBUIA 0Opa30BaHKsI OCAIKOB TPYJHO PACTBOPUMBIX BEIIECTB H JIp.;

- UCIOJIb30BATh MMPUHIUAIT IEPUOANIHOCTU U HepI/IOZ[I/I‘{CCKyIO CUCTEMY UIA IIPEACKA3aHUSA CBOICTBa MPOCTBIX U CIIOKHBIX
XUMHUYECKUX COCZ[I/IHCHI/Iﬁ n 3aKOHOMepHOCT€ﬁ B UX UBMCHCHUM;

- IPOBOJIUTh TIPOCTON YUEOHO-UCCIIEJOBATENBCKUI SKCIIEPUMEHT Ha OCHOBE BJIaJICHUsI OCHOBHBIMH MIPHEMaMK TEXHUKH
padot B 1abopaTopuu;

- [IPOU3BOAUTDL OLICHKY HOFpeIHHOCTeﬁ PE3YIbTATOB (I)I/I3I/IKO-XI/IMI/I‘ICCKOFO IKCIICPUMCHTA;

- opOpPMIISITH PE3yJIbTAThI SKCTIEPUMEHTAIBHBIX U TEOPETHYECKUX paboT, (hOPMYJIUPOBATH BHIBOJIBL.

2. Mecto guctummasl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuumuinHa (MoayJib) BKJoueHa B pasaen "b1.0.17 ducuumiunel (Moay/u)" OCHOBHOM MPO(hecCHOHAIbHON
oOpazoBaresbHON nporpammsl 31.05.01 "JleuebHoe neno (Jleue6noe neno)" n otTHocuTes K ods3arensHoi yactu OITOIT BO.
OcBauBaercs Ha | kypce B 1 cemectpe.
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3. O0peM aUCHUNINHLI (MOIYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHEeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awImuxcs ¢ npemnogasareiemM (0 BHAaAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

O01mas TpyJOeMKOCTb AUCHUILUIMHBI COCTaBIIsIeT 4 3a4eTHbIX (ble) enuHuL(bl) Ha 144 vaca(oB).

KonraktHast paboTa - 76 yaca(oB), B TOM umcIie JeKuun - 16 yaca(oB), npakTuueckue 3anusartus - 0 yaca(oB), 1abopaTopHbie
padoTs! - 60 yaca(oB), KOHTPOJIb CAMOCTOSITETbHO!N paboTh! - ) Jaca(oB).

CamocrositesibHast padota - 50 yaca(oB).
KouTposns (3auér / ax3amen) - 18 vaca(oB).
Popma MpOMeKYyTOUHOTO KOHTPOJIsI AUCLIMIUTIHBL: 9K3aMeH B 1 cemectpe.

4. Conep:xaHue QUCHHUILIAHBI (MOdYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaeMHY€CKHX YaCOB ¥ BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PAa6oThl 0 JUCHUILINHE (MOIYJIIO)

Buapl 1 yachl KOHTAaKTHOW PadoThl, Camo-

HX TPYA0EMKOCTb (B 4acax) CTOS-

N Pazeant qucuuminnbt / Ce- lexuun, lexnun(lIpaxTu-[[Ipaktu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThl,| B 3. pa-

Bcero | cpopme | Bcero | cpopme | Oora

Tema 1. Tema 1. OCHOBHBIE IOHATHS U 3aKOHBI

1. [xumuu. Kiaccel HeOpraHn4ecKux coeIuHEHIN 1 2 0 0 0 8 0 6

2. [Tema 2. Tema 2. CtpoeHue aToma 1 2 0 0 0 0 0 5
Tema 3. Tema 3. Xummueckasi CBSI3b U

3. |BasieHTHOCTh. MEXMOIEKyISIpHbIE B3anMoaercTrus| | 2 0 0 0 0 0 5

Tema 4. Tema 4. Xumuueckasi TEpMOAUHAMUKA.
4. TenoBsle a¢ppexTs peakuuii. [lepsoe u BTopoe 1 2 0 0 0 6 0 6
Hayalo TepMOJUHAMUKU

5. [Tema 5. Tema 5. Xumuyeckass KHUHETUKA 1 2 0 0 0 8 0 5
6. Tema 6. Tema 6. PacTBOpHI U peakiiu B BOJAHBIX 1 2 0 0 0 10 0 6
pacTBopax
Tema 7. Tema 7.
7. |OKMCAUTENBHO-BOCCTAHOBUTENIBHBIE POLIECCHI 1 2 0 0 0 6 0 5
] Tema 8. Tema 8. KoopauHaiimoHHbIe 1 2 0 0 0 2 0 4
(KOMIIJIEKCHBIE) COEeIHEHUS
9. Tema 9. Tema 9. OCHOBBI TUTPUMETPUYECKUX 1 0 0 0 0 20 0 ]
METOIOB aHAJIN3A.
l1Toro 16 0 0 0 60 0 50

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Tema 1. OcHOBHBIE MOHATHS U 3aKOHBI XuMuH. Kiiaccbl HeopraHuyeckux coeaiuHeHHi

OcHoBHble NOHATHS XUMUU. AToM. Mosiekyna. XMMUYecKUi j1eMeHT. MI30TOIHBIN coCTaB XMMUYECKHUX 371eMeHTOoB. [IpocToe u
CIIO’KHOE BEeIeCTBO. XMMHUYECKUI SKBUBAJIEHT. ArperaTHoe COCTOsIHUE BelllecTBa. XapaKTepHble 0OCOOEHHOCTH Pa3IM4HbIX
arperaTHbix COCTOSTHUH BEIIECTBA. TeMnepaTypm)le ycaoBus UX CyILIECTBOBAHUSA. IlonsTue o CTaHAApPTHBIX ycnosnﬂx.Knaccm
HEOPraHWYeCKUX COeMHEHMN: Kilaccudukanys. [TomydeHue u cBoiicTBa OKCHIOB, THAPOKCUIOB, KUCIIOT U COJIEH.
I'padpuyeckue popMyIIsl U MX IPUMEHUMOCTD K BEIIIECTBAM C Pa3JIMYHON CTPYKTYpOH.

Tema 2. Tema 2. CtpoeHue aToma

3 A
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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. Tema 3. XumMmnueckas ¢cBsI3b U BaJeHTHOCTb. Me:KMOJIeKyJIsIpHbIe B3aUMO1eiiCTBUSA

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. Tema 4. Xumnueckas tepmoagunamuka. TemioBbie 3pdextnl peaknuii. [lepBoe u BTOpoe Havyaj o
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. CtangaptHast sHeprusi [ mu606ca o6pazoBanus BelecTa. BimsiHue Temiiepatypbl Ha BeJMunHy 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. Tema 5. XumMnueckast KHHETHKA

T'omoreHnHsle 1 reTe€POreHHbIC PEaKIIUN. IlonsiTue o CKOpPOCTH XUMHYECKOM pe€akuuu. 3akoH ﬂeﬁCTBHH macec. q)aKTopI)I,
onpeaeadarmnue CKOpoCcTb XUMUYECKON peakuuu. Koncranra CKOpPOCTH XUMHYECKOI peakuuu. MHOFOCTa,HPIfIHbIC peaknuu.
HOprIIOK 1 MOJICKYJIAPHOCTDb pCaKHI/II;'I. MHOFOCTaﬂHﬁHLIe IMPOLIECChI U 3aKOH ﬂeﬁCTBHH macc. Biusiaue TEMIIEPATypbl Ha
CKOPOCTb XUMHYECKOM pe€aKkuuu. TeMnepaTypHmﬁ KOBq)q)I/IHI/IeHT CKOpPOCTH. SHCPFI/I}I aKTHUBaILUU. (DaKTopI)I, ornpeaedrnume
BEJIMYUHY DHCPI'UM aKTUBAlIUM. SHCPFI/ISI AKTUBAIUH U CKOPOCTb pPEaKIUU. Hepexonﬂoe COCTOAHUE NI aKTI/IBI/IpOBaHHHﬁ
KOMIIJIEKC. YPaBHCHI/IC AppeHHyca. Brnusinue KaTaJIn3aTOpPOB Ha CKOPOCTh XUMHYECKOMI pe€aKknuu. I'oMoreHHble 1 re€TePOrcHHLIC
KAaTAJIUTUICCKUEC pEAKIINU. KaTtanutuyeckue AObI. I/IHFI/I6I/ITOpI)I. CMCI_[IGHI/IC XUMHUYECKOI'0O paBHOBECUA MO B03HeﬁCTBHCM
Pas3JIMYHbIX Cl)aKTOpOB (I/I3MCHCHI/IC TEMIIEpPATYyphbl, JaBJICHUA, KOHUEHTpPALIMU pearupyrommx BCH_[eCTB).

Tema 6. Tema 6. PacTBopbI M peakiiuu B BOJHBIX pacTBOpax

pactBopax BaxHelimue nonaTus. PactBopeHue kak (pU3MKO-XUMHUUECKU npoliecc. MI3MeHeHre SHTABITNY U SHTPOITNU NIPU
pactBopenun BeniectB. ConbBararusi. CosnbBatsel. OcoOble CBOWCTBA BOIbI Kak pactBoputess. ['uaparsl. Kpucramioruaparst.
PactBopumocTs BelecTB. PacTBopeHHe TBEp/IBIX, KUIKUX U ra3000pa3HbIX BelIeCTB. BimsiHue Temriepatypsl, JaBjieHUs 1
IPUPOJHI BEILECTB Ha UX B3aUMHYIO PacTBOPMMOCTb. CIIOCOOBI BHIPAXKEHHsI COCTaBa PACTBOPOB: MAacCOBasl HOJI, MOJLIPHOCTD,
HOPMaJIbHOCTb, MOJISIIBHOCTb, MOJIsIpHas 10J1s. 3akoHsl Paynsa u Bant-T'odda.

Tema 7. Tema 7. OKHCIUTEJbHO-BOCCTAHOBUTEJIbHbIE P OLI€CCHI

Baxwneiinme nousatus. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEaKIMU. THITBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUI.
CocraBiieHre ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakimid. [Tonoop koadduIeHToB: MeTo ] 3IeKTPOHHOTO
GaaHca, HOHHO-3JIEKTPOHHBIA MeTo[1. 1300paxeHre OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX (PEIOKC-) CUCTEM METOO0M
MOJTypeaKIvii (4acTHBIX peakiuil). OKUCIUTENbHO-BOCCTAHOBUTEBHBIN (PEJOKC-) MOTEHIIUAT KaK KOJMYeCTBEHHASI
XapaKTepUCTUKa peJoKc-chcTeMbl. Y paBHenre HepHera. CTannapTHbIe peloKC-TIOTEHIMANBI U CIOCOOBI MX ONpeesIeHHs.
BonopoaHslii 31eKTpo. DIEeKTPOXUMUYECKUH s, HAPSDKEHUI METaJlIIOB. 3aBUCMOCTb BEJIMYMHBI peIOKC-TIOTEHIMAaa
CHCTEMBI OT KOHLIEHTpAILIMK HOHOB, TeMriepaTypbl, pH, koMiuiekcooOpa3oBaHus B pacTBope. Pelokc-noTeHuasl U OlieHKa
HarpasJIeHUs1 ¥ ITOJHOTHI IPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMil. 3aBUCUMOCTb MEXK/Y BeJIMUMHAMU
PEIOKC-TIOTEHIIMAJIOB CUCTEM U M3MeHeHHeM sHeprun [ nooca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI C yYaCTUEM
3JIEKTPUUYECKOro TOKa. VIHEepTHbIE 1 aKTUBHBIE 3JEKTpoAbl. CXeMBbI IIPOIIECCOB Ha JEKTPOJAX MPU IEKTPOJIU3E PACIUIaBOB U
BOJHBIX PaCTBOPOB.

Tema 8. Tema 8. KoopaunanuoHHble (KOMILUIEKCHbIE) COeUHEHHS

SAEKTPOHHBH
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[Tonoxenus reopun Bepuepa. LleHTpanbHblid aTOM, BHEIIHSISI U BHYTPEeHHsIs1 chepbl, KOOPAUHAIMOHHOE YUCIIO, SIAPO
KOMILIEKCa, ero 3apsiji, [JiaBHas ¥ ToO0YHast BaJIeHTHOCTH. HOMeHKIIaTypa KOOpAMHAIIMOHHBIX CoeIMHeHUH. Trurmanbie
KOMILTEKCO00pa3zoBartesii. PakTopsl, OMpeesIsIone CIIOCOOHOCTh ATOMOB Y HIOHOB BHICTYIIATh B KAYECTBE
KOMIUTeKcooOpa3zoBaresist. CoBpeMeHHasi TEOPHsl CTPOSHUST KOMIUIEKCHBIX coeqnHeHni. KoBasieHTHBIE (¢
JIOHOPHO-aKIIENITOPHO! 1 TATUBHOM CBSI3bI0) U HOHHBIE KOMIUICKCHL. [ MOpUAM3aIis aTOMHBIX OpOUTaNIeH Mpy
KOMILIEKCOOOPA30BAHMH U TEOMETPHsI KOBAJIEHTHBIX KOMIUIEKCOB. BHYTpH- 1 BHEeITHeOpOUTaIbHBIE KOMIUIEKCHI. [1oBeieHre
KOOP/IMHAIIMOHHBIX COEIMHEHUI B PACTBOpAX: TUCCOIHAITHSA, TAOMIBHOCTh, MHEPTHOCTD. [10JTHASI M CTyneHYaThie KOHCTAHTHI
YCTOMYMBOCTH (HECTOMKOCTH).

Tema 9. Tema 9. OcHOBBI TUTPHUMETPHUYECKHX METO/10B aHAJIU3Aa.

TI/ITpI/IMeTpI/ILICCKI/Ie MECTOIbI aHAJIN3a. 061111/16 CBCJICHUSA O TUTPUMETPUIYCCKUX METOJAX. Ux KJ'[EICCI/ICI)I/IKaHI/IH, JOCTOMHCTBA U
NPUMEHEHHUE B aHAJIN3E. TpeGOBaHI/IH, MPEABbABIAEMBIC K PEAKITUAM B TUTPUMETPUYCCKOM aHAJIN3EC. HepBI/I‘-IHbIe CTaHOapPThI,
TpeGOBaHI/IH, MPEeAbABIACMbIC K HUM. PuUKCcaHaIbL. BTOpI/I‘-IHbIe CTaHJApTHhI. Touka 5KBUBaJIGHTHOCTH M KOHEUHAsI TOUKa
TUTPOBAHUSA MeTtoapl 06Hapy)KeHI/I$I KOHEYHOH TOYKHU TUTPOBAHUA. 3aKOH KBUBAJICHTOB. KI/ICJ'IOTHO-OCHOBHOC,
OKUCJIUTEJIbHO-BOCCTAHOBUTEJILHOE 1 KOMIUIEKCOHOMETPHUYECKOE TUTPOBAHUE.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommxcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuacTtust. CamocrosiTenpHas padoTa MoIpasensieTcss Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaloMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OTIEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMbIX BO
BpeMsl ayJJUTOPHOU PabOTHL. Bo BpeMs1 caMOCTOATENIbHOM PaOOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUH U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alyst CaMOCTOSITETIbHON padOThl 00y YAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ JEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajgaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH IIPUKa30M
MuHuCcTEpCTBA HAYKH U BhIcIiero oopa3oBanus Poccuiickori ®enepanuu ot 6 anpesnst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont Penepanmm Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBeICHII "

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuna BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (IIpuBomkckuii) eiepaibHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPEe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTIO) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAITPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallH.

B (oHE O1IEHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHs:

- COOTBETCTBHE KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLUILTUHE (MOJYJI0);

- KpUTEpUHU OLIEHUBaHUs cC(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHHILTAHE (MOIYJIO);

- OINMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS JIJ1s1 KaXKJI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM O6y‘-laIOIJII/IXC${, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe IUCIUIUTMHBL (MOJIYJIs) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH nuTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 IBYX BapHaHTOB (JIMOO B 000MX U3 HUX):

3 A
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- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY JOroBOPOB C
HpaBOO6J’[aIlaTeHHMI/I N

- B ieyaTHoM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aiomiiecs noaydaioT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIIAMU 110JIb30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOMIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn HCTionb30BaHNM TTeYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emruisapa (st odydatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUIUINHY.

INepeveHb OCHOBHOH M OTIOJHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIST), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHEL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmoreku KOY.

8. [Iepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MO TyJIsT)

Kaparretbstant M. X., Ipakun C.M. O6mas u HeopraHu4ecKast XUMHUS -
http://chemistry-chemists.com/forum/viewtopic.php7f=9&t=18&p=1928#p1928

Heopraanveckas xumus. JIekimu 1 CTYIEHTOB MepBOro Kypca - http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

O6pazoBaTesbHbIN OpTall 1Mo XUMuUH - http://www.xumuk.ru/encyklopedia/2123.html

9. MeToandecKne yKa3aHHSA VI 00yJaIOmMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor

MeToanueckue peKOMeHaliu

JICKIH

PaboTa ¢ KOHCIIEKTOM JICKITHIA:

Heo6xoaumMo mpocMaTprBaTh KOHCIIEKT Cpa3y Mocje 3aHATHI, OTMEThTe MaTeprall KOHCIICKTA JIEKIUH, KOTOPBIT
BBI3bIBAET 3aTPyAHEHUS 1J1s1 noHuMaHusl. [TonbiTaliTech HAWTU OTBETHI HA 3aTPYAHUTENILHBIE BOITPOCHI, UCTIONb3YSI
PEKOMEHTyeMYI0 JIUTepatypy. Eciin caMoCTOATENIBHO He YIAIOoCh pa300paThcs B MaTepuaie, chopMyIupynTe
BOMNPOCH U

00paTHTECh 3a MOMOIIBIO K MPETIOJABATEITI0 HA KOHCYJIbTAIMK WK OJIiKaiIneit jJekiuu. PeryispHo otBomute
BpeMms1 sl

MOBTOPEHUsI MPOIIEHHOTO MaTepuasa, MpoBepsisi CBOU 3HAHUsI, YMEHUSI U HABBIKM 110 KOHTPOJIbHBIM BOIIPOCAM.

J1a00paTOpHBIE
paboTh

JIa6. 3aHsTUS IpeAHA3HAYEHBI JUTsI YTyOJIeHHOTO U3yYeHUsl TEOPETHUYECKUX BOMPOCOB AUCHUILIMHBL U OBJIA[ICHHUSI
COBPEMEHHBIMH IKCIIEPUMEHTAIbHBIMUA METOJAMU HAYKH, YMEHHEM pEelIaTh MPAKTUUECKUE 33124 MyTeM
MOCTAHOBKH OITbITa. DKCIEPUMEHT MPE/IoiaraeT yCBOCHHE HOBOTO 3HAHKS Yepe3 Tall MaTepUaIbHOrO JISHCTBUS.
JIa6. 3aHATUS IPOBOJATCS B CHIELUATIBHO OOOPYIOBAaHHBIX J1Ta00PATOPUSIX, OHU MPOBOASITCS B MOArPYIINAX,
rperno/jiaparesieM, BelyIlluM CEMUHAPCKUE U 1abopaTopHble 3aHsATH. [I[poBe/ieHne XUMUIECKOro SKCIepUMEHTa
CBSI3aHO C MOBBIILICHHOH OMACHOCTHIO, TI03TOMY PadOTaTh B JTaOOPATOPUU MOKHO TOJIBKO MOCIIE OCHOBATEIHHON
[Ipe/IBAPUTENILHON MOArOTOBKH. [Ipy MOArOTOBKY K JIAOOPATOPHBIM pad0TaM CTYJEHT UCIOJIb3YeT
PEKOMEH/I0BaHHbIE TIpero/iaBaresieM yIYeOHUKH U yueOHble OCOOHS, PyKOBOJICTBA MO BBHIMOJIHEHHUIO J1al. pador,
M3y4aeT Mpu HEOOXOAUMOCTH MHCTPYKIIMH IO KCHOJIb30BaHuIo pubopoB. Ha 1ab. 3aHsATHs CTyIeHT 00s13aH
MIPUXOAUTh TEOPETUIECKHU MOArOTOBIeHHBIM. CTYIEHT HOJDKEH 3HATH MPABUIA TEXHUKU Oe30MaCHOCTH,
YCBOGHHbII TEOPETUYECKUI MaTepHall, OTHOCSIIMICS K JaHHOU Jia0. paboTe; U3y4UTh COAEPKAHKUE U MOPSIOK
BBIMIOJIHEHUsI J1a0. paOOThI; 3HATH MPUHIIMIIBL ISHCTBUS U TIPABUIIA PA0OTHI C U3MEPUTEILHBIMU IPHOOPAMHU;
MOATOTOBUTH OTBETHI HA MPUBEIEHHBIE B METOJMYECKOM PYKOBOJICTBE KOHTPOJIbHBIE BOIIPOCHI; BBIIOJIHHUTD
HEOOXOJUMbII 0OBEM MPeABAPUTEIHLHBIX PACYETOB U IIPUTOTOBUTD TAOJMUIIBI /ISt BHECEHUS IKCIIEPUMEHTATBHBIX
3HAYEHUH; YETKO 3HATh U MPECTABIATh, KAKask XUMUYECKas MOCY/Ia U KaKKMe PEaKTHBbI HEOOXOIUMBI st
BBITIOJTHEHHSI KAX/I0TO OIBITA; YMETh 3AMUCHIBATh YPABHEHHSI BCEX BCTPEYAIOIMXCS B J1ad. paboTe XMMUUECKUX
peakimii.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- CamocrosiTenbHasi padoTa MPOBOAUTCS C LIENbI0 YriTyOIeH!s 3HAHUH 110 JUCIMILIMHE U IIPe/lyCMaTpUBAET:
TenbHas padoTa | - YTeHHe CTyJeHTaMH PEKOMEHJOBAHHOM JIMTEpaTyphl M yCBOEHUE TEOPETHUECKOr0 MaTepuasa AUCIUILUINHBL,
- IOATOTOBKY K MPaKTHYECKUM 3aHATHUSM, 1a00paTOpHBIM paboTam;
- paboty ¢ IHTepHeT-MCTOUHUKAMM;
- IOATOTOBKY K cJlaue MPaKTHYECKUX padoT, BHIIOJIHEHHUIO TECTOBBIX 33/IaHUH U c/1aue SK3aMeHa.
[InanvpoBaHue BpeMeHN HA CAaMOCTOSITEBHYIO padoTy, HEOOXOMMOT0 Ha N3y4YeHHe HACTOSIIIEH AMCIUIIINHEL,
CTyZIEHTaM JIydYIlle BCEro OCYIIECTBIISATh HAa BECh CEMECTP, NIPe/lycCMaTpyBasi IPH 3TOM PETyJIsSIpHOE ITOBTOPEHNE
TIpOiiIeHHOTO MaTepuaia. Mareprai, 3aKOHCIIEKTUPOBAHHBIA Ha JIEKIMSX, HEOOXOIMMO PEryJIsipHO JOTIOJIHSTh
CBEIECHUSIMH U3 JIMTEPATyPHBIX NICTOYHUKOB, TPEACTAaBIECHHBIX B paboueli mporpamMme JUCHUIUIHBL 1o Kaxnoii
W3 TE€M JJIs1 CAMOCTOSITEJIbHOTO M3YYeHNsI, IPUBEJEHHBIX B pabovell mporpaMMe AMCLUITUIMHBI CJeAyeT CHavaia
MIPOYNTATh PEKOMEH/IOBAHHYIO JINTEPATYpy U MPU HEOOXOJUMOCTH COCTABUTh KPATKUI KOHCTIEKT OCHOBHBIX
TIOJIO’KEHHI, TEPMUHOB, CBEEHHUH, TPEOYIOIINX 3aIOMUHAHUS U SIBJISIIOLIMXCSI OCHOBOIIOJIATAIOIIMMY B 3TOW TeMe
U U1 OCBOEHU MOCJIENYIOIINX pa3esioB Kypca.

9K3aMeH VcnelHas moAroToBKa K 9K3aMeHy BO3MOJKHA JIULIb B CIyYae CHCTEMATHUECKON CaMOCTOSTEIbHOM paboTH B
xoJe Bcero cemectpa. HenmocpenctBeHHO nepe] 9K3aMEeHOM HEOOXOAMMO IPOYMTATh BCe KOHCIIEKTHI JISKIUI,
OCBEXKHTb B IAMSTH JJaOOPATOPHBIE ONBITH M PELIEHUs THIOBBIX 3a4a4. [1pu peleHnn 3a1aHuii B
9K3aMEHAIIMOHHOM OWJieTe Il PAlMOHAIBHOTO UCTIONIB30BaHHS OTBEIEHHOIO BpeMEHH JIyyllle BHayajle OTBETHTb
Ha BOIIPOCHI, KOTOPbIE BBI3BIBAIOT MEHBIIIE BCETO 3aTPyJHEHUH, PEIIUTh PACUETHBIE 3a/1aUH, a TIOCIIe BEPHYThCA K
3aJaHUSIM TIOBBILIIEHHON CIIOKHOCTH

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3y€EeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MarepuapHO-TeXHIUECKOe oOecIieyeHre 00pa30BaTeIbHOrO MpoLiecca 10 JUCHUILIMHE (MO/YJI0) BKJIIOYaeT B ce0s cileyomue
KOMITOHEHTBI:

INomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsl) M OCHAIlIEHHble KOMIIBIOTEPHOM TEXHUKOI C BO3MOXHOCTBIO IOJK/IIOUYEHHUS K ceTH "MHTepHeT" U oOecrieyeHneM JI0CTyIa
B 9JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBaTenbHylo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM paOoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KOMHI)IOTep W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAJIOB.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yYalonUXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;

- CO3/[aHKEe KOHTEHTA, KOTOPIA MOXKHO MPEJCTABUTh B PA3JIMYHBIX BUIaX O3 MOTEPU JAHHBIX WU CTPYKTYPHI, IPEyCMOTPETh
BO3MOXKHOCTh MAaCIITAOUPOBAHUSI TEKCTA M M300paXeHui 6e3 MOTepU KauecTBa, PeyCMOTPETD IOCTYITHOCTD YIIPABJIEHHUsI
KOHTEHTOM C KJIABUATYPbI;

- CO37IaHMe BO3MOKHOCTEN [J1s1 00YUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALMIO BU3YaIbHO, C HAPYILEHUIMH 3PEHUS - ayINaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

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

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PI'OC BO u y4eOHbIM 1u1aHOM 110 crienmaibHocty: 31.05.01
"JleuebHoe neyo" u cienuanmsauny JleueOHoe neio’.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.17 Heopeanuueckas u (puskonnouOHas Xumust

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 o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepaTypa:

JdonoJiHUTEIbHAS JUTEpaTypa:
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.17 Heopeanuueckas u (puskonnouOHas Xumust

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 oOpa3oBaTesibHON nporpamme: 2023

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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