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ITporpamma muciuruiunsl "Heopranudeckas u puskosongnas xumus"; 31.05.03 "Cromaronorus”.

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

3AE
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ITporpamma muciuruiunsl "Heopranudeckas u puskosongnas xumus"; 31.05.03 "Cromaronorus”.

[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
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-8 CriocoOeH MCIOJIb30BaTh OCHOBHbIE (PM3UKO-XUMHYECKUE, MAaTEMAaTHUECKUe U

CCTECTBEHHOHAYYHBIE ITOHATUA U METOAbI TP PEIICHUN HpO(l)eCCI/IOHaIIbHLIX 3aga4

TIK-3 "OTOB K TIPOBEACHUIO UCCIIeJOBAHUI B 0OJIACTH METUIIMHBI U OMOJIOTHH

OO6yyarnmuiics, OCBOUBIINI JUCHUTUTAHY (MOJIYJIb):

IoyokeH 3HATh:

- OCHOBHBIE ITPAaBUJIa TEXHUKHU OE30IIaCHOCTH IpY padoTe ¢ XUMUYECKUMU BeIeCTBaMU;

- pOJIb U 3HAYEHKE XUMHU, B3aUMOCBSI3b C APYTMMU O0JIACTSIMU 3HAHUIA;

- OCHOBHBIE TIOHATHUS U 3aKOHBI XUMUU;

- BaXHEHIIIME KJIACChl HEOPraHUYECKUX COEIMHEHHI 1 UX B3aUMHbBIE IIPEeBpaIleHMSI;

- KACJIOTHO-OCHOBHBIE M OKHCIIUTEIHHO-BOCCTAHOBUTEILHBIE CBOMCTBA BEIIIECTB;

- 00I1Hie 3aKOHOMEPHOCTHU MPOTEKAHUsI XUMUYECKHUX PEAKIIMI B pPACTBOPaX M TBEp/oi (ase;
- OCHOBBI XUMUYECKON TEPMOIMHAMUKY U KUHETHKHY;

- CTpOEHHe U CBOWCTBA KOMILIEKCHBIX COCMHEHHU.

HoykeH ymeTb:

- UCIOJIb30BAaTh 3HAHUS O CBOMCTBaX XUMHYECKUX 9JICMCHTOB, COC)II/IHCHI/Iﬁ 1 MaTE€pUAJIOB Ha UX OCHOBE [JI PCHICHUA 3a/1a4
HpOCI)CCCPIOHaIILHOfI ACATEJIbHOCTU: IPUMEHATb TCOPETUYCCKHUE 3HAHNUA O CTPOCHUUN U CBOMCTBaX XUMUUECKUX COC)II/IHCHI/Iﬁ
U1 IPEJICKa3aHu A ux peaKHHOHHOﬁ CITOCOOHOCTH M 0COOEHHOCTENR MPOTEKAaHUA C UX YyU4aCTUEM peakunﬁ; HCII0JIb30BaTh
3HaHUA O CTPOCHUU BELIECCTBA, IPUPOILC XUMHYECKOH CBS3U B Pa3/IMYHbIX KJIacCax COCHI/IHCHI/Iﬁ JJ1d IIOHUMaHU A CBOICTB
MaTepuajioB;

- pa3pabarbiBaTh METOIMYUECKUE MOAXO/IbI [JIs1 pelIeHHsI 33/1a4 TPO(ECCUOHATBHOM JIesATETbHOCTH;
- (hopMyJIMPOBaTh U TUIAHUPOBATH 33aYM UCCIIEAOBAHUS, HHTEPIIPETUPOBATH MOJTyUYEHHbIE PE3YJIbTaThI
JloJI’KeH BIIAJETh:

HaBBIKAMH PAOOTHl ¢ XUMUYECKUMHU PEAKTUBAMHU, PACTBOPUTEIISIMH, TAOOPATOPHBIM XUMHYECKUM 000PYIOBAHHEM;

- IPOU3BOJMTH PACUETHI, CBA3AHHbIE C TIPUTOTOBJIEHUEM PACTBOPOB 3aJaHHON KOHIEHTPAIIMHU, OTIPEAeIeHUEM
TEPMOJMHAMUYECKMX U KUHETUYECKUX XaPAKTEPUCTUK XMMHUYECKUX MPOLIECCOB, ONMpPeAeIeHUEM CTEXHOMETPHU XUMUYECKHX
PpeaKIIuii; onpeeeHueM YCIOBUIA 0Opa30BaHKsI OCAIKOB TPYJHO PACTBOPUMBIX BEIIECTB U JIp.;

- UCTIOJIb30BAaTh MPUHLUII IEPUOJUIHOCTU U HepI/IOI[I/I‘IGCKyIO CUCTEMY JIA IIPEACKA3aHUSA CBONCTBA IMMPOCTBIX U CJIOKHBIX
XUMHUYECKUX COGZ[I/IHCHI/Iﬁ n SaKOHOMCpHOCTeﬁ B UX UBMCHCHUM;

- IPOBOJIUTH TIPOCTOM YUeOHO-HCCIIEIOBATENCKUI IKCIIEPUMEHT Ha OCHOBE BJIaJIeHHsI OCHOBHBIMU ITPUEMaMK TEXHUKH
padot B taboparopuu

- IPOM3BOJMTH OLIEHKY MOTPEITHOCTEN pe3yJIbTaTOB (PU3NKO-XUMUY- OCDOPMIISITH PE3YJIbTAThl SKCIIEPUMEHTAIBHBIX 1
TEOPETUIECKUX padoT, (POPMYIIMPOBATH BHIBOJABIECKOTO SKCIIEPUMEHTA;

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTb M TOTOBHOCTb:

- BBISIBJICHUSI B3aUMOCBSI3H MEXIy CTPYKTYPOM, CBOMCTBAMH M PEAKLIHIOHHON CIIOCOOHOCTBIO XMMHYECKHX COSIMHEHHH;
- KOHTPOJIS PaBUJIbHOCTH TIOTyYEHHBIX Pe3yJIbTaToB;

- aHaJIM3a XMMHUYECKUX TTPOIIECCOB, MPOUCXOASIIMX P B3aNMOJEHCTBIY BELIECTB, paciyeTa BOZMOKHOCTH UX
IIPOTEKAHMUS;

- IIPOBE/ICHNsI KAUECTBEHHOTO ¥ KOJIMYECTBEHHOTO aHAJIN3a,;

- IOATOTOBKU U BBICTYIIEHHS C IIPE3EHTALMSIMU Ha 3a/IJaHHbIE TEMBI.

2. Mecto guciumimabl (MoayJist) B ctpykrype OIIOII BO

SAEKTPOHHBH
Crpanuna 3 u3 11. Il YHHBEPCHTET
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ITporpamma muciuruiunsl "Heopranudeckas u puskosongnas xumus"; 31.05.03 "Cromaronorus”.

HanHas aucuumuimHa (MoayJib) BKJoueHa B pasaen "b1.0.17 ducuumiunel (Moaysu)" OCHOBHOM MpoghecCHOHAIbHON
obpazoBaresbHOI porpammbl 31.05.03 "Cromaronorus (Cromartosorus)" u oTHOocUTCS K oOsi3aTenpHor yactu 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 3 3a4eTHbIX (bie) enunuil(bl) Ha 108 yaca(oB).

KonrakTtHas padora - 60 yaca(oB), B TOM YKCIIe JIEKITUH - 16 yaca(oB), mpakTudeckue 3aHsaTus - 0 yaca(oB), 1a00paTOpHbIE
padoThI - 44 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositenibHast pabota - 30 vaca(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 2 0 2

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

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

Tema 4. . Xumuueckasi TepMoJuHaMUKa. TerioBbie

4. [>pdexTsr peakuuii. [lepoe 1 BTopoe Havano 1 2 0 0 0 6 0 3
TEPMOIMHAMUKHU

5. [Tema 5. . Xumuueckasi KHHETHUKA 1 2 0 0 0 4 0 4

6. Tema 6. PacTBOpHI 1 peakIyy B BOAHBIX PACTBOpax 1 2 0 0 0 8 0 3
Tema 7. . OKUCIHUTEHHO-BOCCTAHOBUTEIIbHbIC

7. [mpouecce 1 2 0 0 0 6 0 2

g Tema 8. . KoopauHaimioHHsle (KOMILICKCHBIE) 1 2 0 0 0 6 0 4
COEIMHEeHU

9 Tema 9. . OCHOBBI TUTPUMETPUYECKHX METO/IOB 1 0 0 0 0 4 0 4
aHaJI3a
Toro 16 0 0 0 44 0 30

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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ITporpamma muciuruiunsl "Heopranudeckas u puskosongnas xumus"; 31.05.03 "Cromaronorus”.

Hcropus pa3Butus npejcraBieHnil o crpoeHnn atoma. Teopus Bopa. BonHoBas Teopus crpoeHus atoma. JIBoiicTBeHHas
nipupoja snekrpona. [Ipuniun neonpenenenHocty. [ToHsATHe 00 3JIEKTPOHHOM OOJIaKe. DJIEKTPOHHAS IJIOTHOCTH. [ToHsTHE O
paguyce atoMa. KBaHTOBBIE UHC/Ia KaK XapaKTEPUCTUKH COCTOSTHUS JIEKTPOHA B aTOME. S-, p-, d-, f- asexTpoHsl. [Tonarus:
SHEepPreTHYEeCKUN YPOBEHb, IOy POBEHb, JJICKTPOHHBIN CIION, 3JIEKTPOHHAs 000JI0UKa, aToMHas1 opoutans (AO). [TpuHIMI
[Naymu 1 eMKOCTb 371eKTpOHHBIX 060s10ueK. [IpaBmio XyH/sia 1 MOps/IOK 3aM0IHEHs aTOMHBIX opouTtaneil. CtpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB.

Tema 3. . Xumudeckasi CBA3b U BaJIEHTHOCTb. MeKMOoJIeKyJIsIpHbIe B3anMo1efiCTBHS

OcCHOBHbIE 0COOEHHOCTH XUMUYECKOTO B3aUMOJEHCTBIS (XUMUYECKOH CBSI3N) M MEXaHM3M 00pa30BaHMsI XMMUYECKOM CBSI3H.
HacplmaemocTh 1 HarpaBJIeHHOCTh XMMHUUECKOH CBsI3M. KBaHTOBO-MexaHnNYecKas TPAaKTOBKAa MEXaHM3Ma 00pa30BaHUsI CBSI3U B
MoJIeKyJie Bogoposa. OCHOBHbIE TUITBI XMMUYECKOW CBSI3U: KOBAJIEHTHAs (HEMONSIpHAs U MONsSpHas), MOHHAs, MeTaJInYecKas.
OCHOBHBIE MTOJIOKEHUS TeoprH BasieHTHBIX cBsi3elt (BC). OcobeHHOCTH 00pa30BaHuUs CBsA3EH 10 JOHOPHO-aKIIENITOPHOMY
MeXaHU3My. BaJleHTHOCTb XMMHUYECKUX 37IeMEeHTOB. BaneHTHOCTS ¢ no3uuuu teopun BC. BasieHTHOCTS s-, p-, d-, f -3;1€MeHTOB.
ITocTosiHHAs U NepeMeHHas BaJIeHTHOCTH. BaJleHTHOCTh U CTENeHb OKUCIIEHUS aTOMOB 3JIEMEHTOB B UX COeJUHEHUX. Teopus
MoJieKyJsipHbIX opoutaneit (MO). OcHoBHbIe nosoxenus: Teopur MO. DrepreTrdeckas quarpamma. CBsi3bIBaloIme 1
paspeixisonme MO. Duepretudeckue quarpaMMsel MO JIByXaTOMHBIX MOJIEKYJI 9JIEMEHTOB 2-To nepuoja. curma- u nu-MO.

Tema 4. . Xumudeckasi rTepMmoaguHamMuka. TennoBbie 3¢ ¢ekTol peakiuii. [IepBoe u BTopoe Hauaio
TEePMOANHAMUKHA

Xumudeckasi TepmoauHaMuka. TeroBble a¢pdekThl peakiuii. [lepBoe u BTopoe Hauaao TepMOJUHAMUKH

Baxuneiinme nousatusa. TepmoanHamudeckas cucrema. Ilapamerpsl cocrosiausA. PyHKINM COCTOSHUS, TIOHATHE O TTIOJTHOM
mupdepernmane. KomnoneHT u ¢aza. Padora u terora. IloHsTHEe BHYTpeHHEH SHepruym cucteMsl. [lepBoe Havano
tepmonnHamuku. [TorsaTre sHTaNBIM. COOTHOIIEHNS MEXIy SHTAJIbINEH, TEIUIOTON U BHyTpeHHe! sHeprueil. 3akoH ['ecca.
CrangaprHoe cocrosiHie. CTaHAapTHAsI SHTANBINS 00pa30BaHMUs BEILeCTBA. BrIUcIeHre SHTABIMI peakLuid U3 BeJTUYHH
CTaH/IAPTHBIX SHTAJIBIIMA 00pa30BaHMUs MM CTOPAHHS UCXOAHBIX M KOHEUHBIX BelleCTB. Bropoe Hayano TepMoIMHAMUKH.
INousTre suTponuu. CraTucTHYecKas MHTepIpeTanys SHTponiy. CTaHAapTHAs SHTPONHS BelecTBa. BinsHue Temnepartypel
Ha BeJMuuHY SHTponuu. [ToHsTre sneprium ['mooca. CooTHOIIEHNE MexX Ly SHepruid [ mboca, SHTaIbIMe! 1 SHTpOHeH
cucremsl. CtannapTHast sHeprust [ m66ca oOpa3oBaHus BelecTBa. BinsHue Temnepatypbl Ha BelnnurHy sHepriu ['mooca.
UzmeHenue sHeprim ['m66ca v HarpaBJieHHe MPOTEKAHUs peakiyil. Poib SHTAIBIIMAHOTO, SHTPOITMAHOTO (DAKTOPOB U
TeMIIepaTypsl B OLIEHKE HATPaBJICHH U TTOJHOTHI IPOTEKAHMS peaKIii

Tema 5. . XumMuueckass KHHETHKA

Xumuueckass KWHETUKA. BaxkHelye noHsaTrs. 'oMoreHHble 1 re€TCPOre€HHbIC PECaKIIUN. Ilonsitue o CKOpPOCTH XUMHYECKON
peakuuu. 3akoH IleﬁCTBPIH Macc. (DaKTOpr, OonpeaeaArIne CKOpOCTb XUMUYECKON peaknuu. KoHncranTa CKOpPOCTH
XUMMYECKOM Ppeaknuu. MHOFOCTa}IHﬁHHC pe€akuuu. HOpﬂ)IOK " MOJICKYJIAPHOCTb peakunﬁ. MHOFOCTa)lPIﬁHbIe IMPONECChHl 1
3aKOH ,ZleﬁCTBPIfI Macc. Biusinue TEMIIEPATypbl Ha CKOPOCTH XUMHYECKOI peaknuu. TeMnepaTypHmﬁ KOE)q)q)I/ILlI/IeHT CKOpPOCTH.
9Hepr1/151 aKTHUBalluK. q>aKTOpLI, Orpeacadrmue BEJIMIYNHY SHEPIUu aKTUBALIUU. SHepFI/IS{ AKTUBAIMH U CKOPOCTb pE€aKIUu.
HepexouHoe COCTOAHUE UTU aKTPIBPIpOBaHHLIﬁ KOMIIJIEKC. YpaBHeHMe AppeHHyca. Bnusinue KaTaJIM3aTOPOB Ha CKOPOCTh
XUMMYECKOM peakuuu. I'oMmoreHHble U Te€TCPOrceHHLIC KaTAIMTUYCCKUE PEAKIINHN. KaTtanutuyeckue AObI. I/IHFI/I6I/ITOpI)I.
CMCHICHI/Ie XUMHUYECKOI'0O paBHOBECUA MO B03HeﬁCTBHCM Ppa3/IMYHbIX Cl)aKTOpOB (I/I3M6H6HI/IC TEMIIEpPATyphl, JaBJICHUS,
KOHICHTpallun p€arupyromumx BCH.[CCTB).

Tema 6. PacTBoOpbI M peakiuu B BOJHBIX pacTBOpax

PacTtBOpHI M peakiy B BOIHBIX pacTBopax BaxHelve nonsaTus. PactBopeHue Kak (PU3MKO-XUMHUYECKHIA IIpoLiece.
V3MeHeHne SHTANBITNK U SHTPONMK NpU pacTBopennu BemecTB. ConbBatanusi. ConbBaThl. OcoOble CBOMCTBA BOIBI KaK
pactBopurteins. ['ugpatel. Kpucramioruaparsl. PactBopumocTs BelecTB. PacTBopeHye TBepabIX, KUIKUX U ra3000pa3HbIX
BEILECTB. BiMsiHue TemnepaTypbl, JaBJIeHHs U IPUPO/bI BEIECTB HAa MX B3aUMHYIO pacTBOPUMOCTb. CriocoObl BbIpaKeHHUSI
COCTaBa pacTBOPOB: MaccoBas J10JIs, MOJIAPHOCTb, HOPMAaJIbHOCTb, MOJISIIBHOCTD, MOJISIpHAs J0J1s1. 3akoHbI Payis u
Bant-T'odda.

Tema 7. . OKHCJIUTEJbHO-BOCCTAHOBHUTEJIbHbIE P OIIECChI

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE Mpoliecchl BaxkHeiiue moHATHsA. OKUCIUTEbHO-BOCCTAHOBUTE IbHBIE PeaKIUu. THITbI
OKHCJIUTEJIbHO-BOCCTAHOBUTE/bHBIX peakiuid. CocTaBIeHHe ypaBHEHHUI OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid. [Togdop
K03(h(PUIIMEHTOB: METOJI IEKTPOHHOrO OaiaHCca, MOHHO-3JIEKTPOHHBIN MeTo1. M300pakeHne
OKHCJIUTEIbBHO-BOCCTAHOBUTEJIBHBIX (PEIOKC-) CUCTEM METOJIOM MOIypeaklyil (YaCTHBIX PeaKIuil).
OKUCUTETbHO-BOCCTAHOBUTEILHBIN (PeIOKC-) MOTEHIIMAT KaK KOJIMYeCTBEHHAs] XapaKTePUCTUKA PeIOKC-CUCTEMBI. Y paBHEHUE
HepHcra. CtangapTHble peJOKC-NOTEHIMANb M CIIOCOOBI MX OIpe/iesieHus. BonopoaHblii 37eKTpo. DIeKTPOXUMUYECKUH psify
HanpshKeHUH MEeTaJIOB. 3aBUCHMOCTb BEJTMYMHBI peIOKC-TIOTEHIMAala CUCTEMBI OT KOHIIEHTpaLlMi HOHOB, TeMrepatypsl, pH,
KOMILJIEKCOOOpa30BaHusI B pacTBOpe. PeoKC-MOTEHITNAIBI 1 OIIEHKA HAITpaBJIeHHUS ¥ MOJHOTHI MPOTEKAHUS
OKHCJIUTEIbHO-BOCCTAHOBUTESIBHBIX PeakIiid. 3aBUCUMOCTh MEXIy BeJIMUYMHAMH PeJOKC-TIOTEHIIMATIOB CUCTEM U U3MEHEHUEM
sHepruu ['m66ca. OKUCIUTENLHO-BOCCTAHOBUTEIIBHBIE MTPOLIECCH C YYaCTUEM 3JIEKTPUUECKOro TOKa. VIHepTHbIE 1 aK THBHbIE
371eKTpoabl. CXeMbl IPOLIECCOB Ha 3JEKTPOAAX MPH JIEKTPOJIN3€e PACIIIABOB U BOJHBIX PaCTBOPOB.

Tema 8. . KoopanHanuonasie (KOMILIEKCHbIE) CO€eIMHEHUSI

SAEKTPOHHBH
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Koopaunanmonnsle (koMiuiekcHbie) coetnHenust [lonoxenus Teopun BepHepa. LieHTpanbHbli aTOM, BHELIHSISI U BHYTPEHHSAS
chephl, KOOPAMHAIIMOHHOE YUCIIO, SI/IPO KOMIUIEKCa, ero 3apsijl, IIaBHas ¥ OO0YHas BaJieHTHOCTH. HoMeHK 1aTypa
KOOPAMHAIIMOHHBIX coeinHeHuit. TunaHbie KoMIuiekcooOpasoBaTey. PakTopbl, OmpeAessSIIre CIOCOOHOCTh aTOMOB U
VIOHOB BBHICTYTIATh B Ka4eCTBe KOMILIeKcooOpa3oBaTesss. COBpeMeHHast TEOpHsl CTPOSHUsI KOMIUICKCHBIX COSTUHEHH.
KoBasieHTHBIE (C JOHOPHO-AKIIEITOPHOW M JATUBHOM CBS3bI0) M MOHHBIE KOMILIEKCHL. [ MOpuan3aIms aTOMHBIX OpOUTAICH TIpU
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.. OcHOBBI TUTPUMETPUYIECCKHUX METO/10B aHAJIN3a

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. IIepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosTesibHas paboTa 00yYaIoMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOpadOTKY TeM (pa3JielioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloMecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLUILIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIeCTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH [0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam ClelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmm Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eaepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOT0 0Opa3oBaTesbHoro yupexaenus "Kazaunckuii (ITIpuBoBKCK M)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTPEHHEro pacrnopska (efepaibHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKICHHS BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepCUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaibHOrO yHUBEpCUTETa

6. ®OH/] OLIEHOYHDBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

@oH/ OLIEHOYHBIX CPEACTB 110 AUCLUIIIMHE (MOLYJI0) BKJIIOYAET OLIEHOUHbIE MaTepUallbl, HallpaBJIEHHbIE Ha TPOBEPKY OCBOEHHUS
KOMIIETEHIIMI, B TOM UMCJIE 3HAHU, YMEHUI 1 HaBbIKOB. POH/I OLIEHOUYHBIX CPECTB BKJIIOYAET OLIEHOUYHBIE CPE/ICTBA TEKYILETO
KOHTPOJISI U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHOH aTTeCTaLUN.

B (oHe O1IEeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [IAHUPYEMbIM pe3yJIbTaTaM 00yueHHsI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCHUIUTHHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIEAYPbl OLIEHUBAHUS 1J151 KaXKI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHH OLICHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

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

OcBoeHMe UCIUIUIMHBL (MOJLYJIsl) MPEAIoJiaracT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHON y4eOHOH nTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY norosopos ¢
IPaBOOOIAJATEISIMUA;

SAEKTPOHHBH
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- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

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

Heopranuyeckas xumust. JIekuun 1Jis CTyA€HTOB MEpBOTo Kypea - -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

O6pazoBatesbHbIN MopTall 1Mo XUMuH - http://www.xumuk.ru/encyklopedia/2123.html

1. Kapanetbsinn M. X., dpakun C.W. OOiiasi 1 HeopraHuuecKast XUMHsI -
http://chemistry-chemists.com/forum/viewtopic.php7f=9&t=18&p=1928#p1928

9. MeToaundyecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHLI (MOXyJIsI)

Bujg paéot MeToanuecKkne peKoMeHIamun

JEeKLMH PaboTa ¢ KOHCIIEKTOM JIEKLIMIA:

Heo6xoaumo mpocMaTprBaTh KOHCIIEKT Cpa3y Mocye 3aHATHI, OTMEThTe MaTepral KOHCIIEKTa JIEKIUH, KOTOPBII
BBI3BIBAET 3aTPyJHEHUS U151 NOHMMaHU. [onpITaliTech HAWTH OTBETH HA 3aTPYJHUTEIbHbIE BOIPOCH, UCIIOJb3Y S
peKoMeHyeMylo IuTeparypy. Ecim caMocTosTensHO He yaanock pa3odparbesi B MaTepuaie, chopMyIupynTe
BOITPOCHI 1

00paTHTECh 3a IIOMOIIBIO K MPENoJaBaTesio Ha KOHCYJIbTAlMU WK Omvkaiiieii iekuun. PerynsipHo oTBozuTe
BpeMs 115

TIOBTOPEHHsI POHICHHOTO MaTepraa, poBepsisi CBOM 3HAHMSI, YMEHHUS U HABBIKH 110 KOHTPOJILHBIM BOIIPOCAM

nabopatopusie | JIab. 3aHATHS MpeqHA3HAYESHBI 1151 YITyOJIeHHOTO U3yUYeHUsl TEOPETHUYECKUX BOMPOCOB JUCIIUILINHBI U OBJIAICHHSI

padoThI COBPEMEHHBIMHU IKCIIEPUMEHTATBHBIMEI METOJAMU HAYKH, YMEHHUEM PElllaTh MPAKTHUYECKUE 3a/1aul TyTeEM
MOCTAHOBKH OIBITA. DKCIIEPUMEHT MPEAINOaraeT yCBOSHHE HOBOTO 3HAHMS Yepes3 3Tal MaTepUaIbHOrO JEHCTBUSI.
JIa6. 3aHATHS POBOAATCSA B CMIEUATBLHO 000PYI0BaHHbBIX JTA00PATOPHUSX, OHH MIPOBOJSTCS B MOArPYIIIaX,
npernojaBaTeieM, BeIyIM CEMUHAPCKUE U JIA00paTOpHbie 3aHsTHsI. [IpoBe/ieHIe XMMUIECKOTO IKCIIePUMEHTa
CBSI3aHO C MOBBIIICHHOH OMAaCHOCTBIO, MO3TOMY PabOTATh B TAOOPATOPUK MOKHO TOJIBKO MOCIIE OCHOBATEIbHOM
NpeBapUTEIbHOM MOATOTOBKY. [1py MOArOTOBKH K JIAGOPATOPHBIM paboTaM CTYAEHT UCHIONb3YeT
PEKOMEH/I0BaHHbIE TIperoaBaresieM yIYeOHUKH U y4eOHble TOCOOMsI, pyKOBOZICTBA IO BHIITOJHEHHUIO J1al. pador,
u3ydyaeT Mpyu HeOOXOANMOCTH MHCTPYKIMH MO UCTIONB30BaHUI0 MpubopoB. Ha nab. 3aHsTHsI CTYIeHT 00s13aH
NPUXOJUTh TEOPETHIECKU MOATOTOBICHHBIM. CTY/ICHT J0JKEH 3HATh MPABHIA TEXHUKU 0E30MaCHOCTH,
YCBOEHHBII TEOPETHUYECKUI MaTepuasl, OTHOCSIIMICSA K JaHHO# 1a0. paboTe; U3yUuTh COAEPKAHUE U TIOPSIIOK
BBIMOJTHEHHU s J1a0. pabOThl; 3HATH MPUHIMIIBL ISUCTBUS U MPABIJIa Pa0OTHI C U3MEPUTEIbHBIMU NPUOOPAMY;
HOJrOTOBUThH OTBETHI HA MPHBEIEHHBIC B METOJANYECKOM PYKOBOJICTBE KOHTPOJIbHBIE BOIIPOCHI; BHIIIOIHUTh
HEOOXOIUMBIN 00BEM MPEIBAPUTENIBHBIX PACIETOB M IIPUTOTOBUTDH TAOMIIBI IS BHECEHUS SKCIIEPUMEHTAIbHBIX
3HAYECHUH; YETKO 3HATH U MPECTABIISATh, KAKas XMMHUYECKask TIOCY/Ia U KaKUe PeakTUBbI HEOOXOUMBI U151
BBIMOJTHEHH I KAKJOTO OIbITA; YMETh 3alUChIBATh YPABHEHHsI BCEX BCTPEYAIONINXCS B J1a0. paboTe XUMUUECKHIX
peaxuuii.
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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 TIOBBIIIIEHHO!N 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 ¢ TpedoBanussMu PI'OC BO u yueOHBIM 1utanoM 11o crieranibHoctu: 31.05.03
"CromaTonorus" u crienmannsanuu "Cromarojorus”.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrenmaibHOCcTh: 31.05.03 - CToMaTtoJiorug

Crenpanu3anysg:_CToMaToa0rus
Kpanudukanus BbITyCKHUKA: BPa4 - CTOMATOJIOL

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM 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.

JonoHUTEILHAS JUTEPATypa:

1. Eropos, B.B. O6mmas xumusi : yue6nuk / B.B. Eropos. - Cankt-IletepOypr : Jlans, 2018. - 192 c. - ISBN 978-5-8114-3072-7.
- Tekcr : 37eKTPOHHBIH // DNeKTpOHHO-OMOoTeuHast cuctema 'Jlaup' : [caiit]. - URL: https://e.lanbook.com/book/102216
(mara obparenus: 28.06.2019). - Pexxum joctymna: Uuist aBTOPH3. TOJIb30BATEIIEH.

2. Crach, H.®. Beenenue B xumuio : yueOHoe nocodue / H.®. Crack. - Cankr-IletepOypr : Jlanb, 2016. - 140 c. - ISBN
978-5-8114-2273-9. - TekcT : /1eKTPOHHBIH // DeKTpoHHO-O0nbmMoTeuHas cucrema 'Jlanp' : [cait]. - URL:
https://e.lanbook.com/book/75519 (nata obpamienus: 28.06.2019). - Pexxum gocrtyma: ajis aBTOpU3. MMOJIb30BaTEICH.

3. Cracp, H.®. Pemenue 3a1a4 no o6mieit xumuu : yyeOHoe nocodue / H.®. Crach, A.B. KopiuyHoB. - 3-e us., crep. -
Cankr-IletepOypr : Jlanp, 2016. - 168 c. - ISBN 978-5-8114-2274-6. - TekcT : 31eKTpOHHBIH // DNeKTPOHHO-ONOIMOTeYHAs
cucreMa 'Jlanp' : [caiit]. - URL: https://e.lanbook.com/book/75521 (mara obpamenust: 28.06.2019). - Pexum nocryma: 1is
ABTOPU3. TIOJIb30BATEICH.

4. Oprannyeckas xumusi. ba3oBsiii kypc : yaeoHoe nocooue / [I.B. Bepesun, O.B. lllyxto, C.A. Coipby, O.1. Kotichman. - 2-e
u3., ucnp. u jpon. - Cankt-IlerepOypr : Jlanb, 2014. - 240 c. - ISBN 978-5-8114-1604-2. - TekcT : 31€KTpOHHBIH //
DekTpoHHO-0MOMoTeuHas cucrema 'Jlane' : [caiit]. - URL: https://e.lanbook.com/book/44754 (nata oOparieHus:
28.06.2019). - Pexxum moctyna: 11sl aBTOpU3. NOJIb30BaTENEH.

5. IIpecc, N.A. OcHOBBI OpraHNUuecKON XMMUH JJIs1 CAMOCTOSITEILHOTO M3yueHus : yuebHoe rmocodue / M. A. Tpecc. -
Cankr-IletepOypr : Jlanp, 2016. - 432 c. - ISBN 978-5-8114-1931-9. - TekcT : 31eKTpOHHBIH // DNeKTPOHHO-ONOIMOTeYHAS
cucteMa 'Jlaup' : [caiit]. - URL: https://e.lanbook.com/book/71727 (mara obpamenus: 28.06.2019). - Pexxum qocryma: 1is
aBTOPH3. TMOJIb30BATEIIEH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrenmaiibHOCTh: 31.05.03 - CToMaTtoJiorug

Crenumanu3anysg:_CToMaToa0rus
Kpanudukanus BbITyCKHUKA: BPa4 - CTOMATOJIOL

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON 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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