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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”.

IporpamMmy auCIMIUTHHBL pa3padoTaii(a)(u): 3aBeayomui kadenpoi, 1.H. (mpodeccop) Amupor P.P. (Kademnpa
HEOPraHW4ecKo XUMUU, XUMUUYECKUH HHCTUTYT uM. A.M. ByTtnepoBa), Rustem. Amirov@kpfu.ru ; JOIIeHT, K.H. (IOLIEHT)
Kypasnesa I0.11. (Kagenpa Heopranumueckoil XuMuu, XuMudeckuil ”HCTUTYT UM. A.M. Bytieposa), Yulia.Zyavkina@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

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

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

3HATD:

OCHOBHBIE METO/IBI aHATN3a MTPOOJIEMHBIX CUTYallUi U criocoOb! uX BoisABiIeHus (YK-1);
METO/IBl, 3371241 1 00beKThl nHpopMaroHHoro noucka (TIK-3).

HoykeH ymeTs:

YMETb:

CHCTEMATH3UPOBATh OCHOBHBIEC IIPOOJIEMHbIE CUTYAIIMK, KPUTUIECKH OLICHUBATh M IPOBOJUTH KOPPEJISALIMIO MEKTY
coctapystonumu (YK-1);

aHAJM3UPOBATh MH(POPMAITHIO, TIPEACTABJICHHYIO B HAYYHOH JIUTEpaType U OleHUBATh 3(h(PeKTUBHOCTh MH(POPMAIIOHHOTO
noucka (I1K-3).

JlomxeH B1afeTh:

BJIAJETD:

HaBBIKAMU aHAJIN3a, OLIEHKH U BBISIBJICHUS COCTABJISIIONIMX poliemMubix cutyanuil (YK-1);

HaBBIKamM¥ (popMyJIpoBKY MH(popManmoHHoro 3ampoca (I1K-3).

JIOJ'DKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

- BBISIBJICHU S B3aMUMOCBA3U MCIKIAY CprKTypOfI, CBOICTBaMU U peaKI.[PIOHHOﬁ CITOCOOHOCTBI0 XUMUUECKHX COGﬂHHCHHﬁ;
- KOHTPOJIA NPaBUJIbHOCTU MOJYYEHHBIX PE3YJIbTATOB;

- dHaJIN3a XUMHUYECKUX IIPOLECCOB, MPOUCXOAAIMIMNX PN B3aPIMO,[[CﬁCTBPIPI BCHIECTB, pacueTa BO3MOKHOCTH UX
IMPOTEKAHUA;

- IPOBEACHUS KAYCCTBEHHOI'O 1 KOJIMYCCTBEHHOI'O aHAJIN3a;

- NOATOTOBKH! M BBICTYIIJICHUSA C IPE3CHTAIUAMU HA 3aJaAHHBIC TEMBI.

2. Mecto guctmmumabl (MoayJist) B ctpykrype OIIOII BO

Hannaas qucrmruiHa (MOIyJb) BKMoYeHa B paszaen "B1.0.17 [Jucnurumast (Momym)" OCHOBHOH MPpoecCHOHANBHON
oOpasoBaresbHON nporpammsl 31.05.01 "Jleue6noe neno (Jleue6noe neno)" n otHocuTes K ods3arensHoi yactu OITOIT BO.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6'beM qUCHUILIHHBI (MOYJIsI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX HA
KOHTAKTHYIO PadoTy 00y4amImuxcsa ¢ npemnogasarejemM (10 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJaomuxcs

O01mas TpyJOeMKOCTh AUCHUILIMHBL COCTaBIIsIeT 4 3a4eTHbIX (ble) enuHuL(bl) Ha 144 yaca(oB).

KonrtakTtHas padora - 76 yaca(oB), B TOM UHCIIE JIEKITUH - 16 9aca(oB), mpakTudeckue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padoTs! - 60 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON paboTh! - ) Jaca(oB).

CamocrositesibHast pabota - 50 yaca(oB).
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KouTposns (3auét / ax3amen) - 18 vaca(oB).
dopma MpoMexyTOUHOrO KOHTPOJISI JUCIMIUIMHBL: 9K3aMeH B 1 cemectpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYAO0EMKOCTh (B yacax) cTod-

N Pazean! qucuuminnbt / Ce- lexumun, lexnun|IIpaxTu-[[IpakTu-JIadopa-Iaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. OcHOBHBIE TOHATHUS M 3aKOHBI XUMHU.

1. [Kiaccel HeopraHMYECKUX COeAUHEHUI 1 2 0 0 0 4 0 8

2. [Tema 2. CtpoeHue atoma 1 2 0 0 0 4 0 8
Tema 3. Xummnueckas cBA3b M BAJICHTHOCTD.

3. |MexKMONeKyIsipHble B3aUMOACHCTBUS 1 2 0 0 0 4 0 6

Tema 4. Xumuueckas TepMoauHaMuKa. TernoBbie

4. pddexTs peaknuii. [IepBoe 1 BTopoe HaYano 1 2 0 0 0 9 0 6
TEPMOAUHAMUKHU

5. |[Tema 5. Xumnueckass KHHETHKA 1 2 0 0 0 4 0 2

6. Tema 6. PacTBOpHI 1 peakiiy B BOJHBIX PacTBOpax 1 2 0 0 0 12 0 5
Tema 7. OkuCINTEIPHO-BOCCTAHOBUTEJILHBIE

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

8. Tema 8. KoopanHanyoHHbIe (KOMIUIEKCHbIE) 1 2 0 0 0 0 0 6
coequHEHNS

9 Tema 9. OCHOBBI TUTPUMETPUYECKUX METOIOB 1 0 0 0 0 20 0 5
aHAJIA3a.
I1Toro 16 0 0 0 60 0 50

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. OcHoBHBbIE MOHATHS U 3aK0HBI XHMu. Kiracchl Heopranmye cKux coeJuHeHu
OCHOBHbIE IOHATHSA U 3aKOHBI XUMHUHU. Kitacchl HEOPraHUUECKMX COeANHEHUH

OcHOBHbIE NOHATUSL XUMUU. AToM. MoJjiekyJia. XuMU4ecKUid 3jieMeHT. I30TONHbIA COCTaB XMMUUYECKUX 371eMeHTOB. [Ipoctoe u
CJIOKHOE BEIeCTBO. XVUMUIECKUI SKBUBAIECHT. ArperaTHoOe COCTOSTHHE BelecTBa. XapaKTepHble OCOOCHHOCTU Pa3InIHBIX
arperaTHbIX COCTOSIHUIA BellecTBa. TeMmnepaTypHble YCIOoBuUs uXx cyuiecTBoBanus. [loHsitue o cranaapTHbIx ycaoBusix.Kiaccet
HEOpPraHMYeCKHUX coelMHeHui: kinaccudukanus. [TosyyeHue u cBOICTBa OKCUIOB, THAPOKCUIIOB, KUCJOT U COJIEH.
I'paduyeckue popmyJisl ¥ X IPUMEHUMOCTD K BEIIECTBAM C Pa3IMYHON CTPYKTYpOil

Tema 2. CTpoeHue aToma

Baxneiinue nonatua. Mcropus pa3sBuTus NpeacTaBlIeHuid o cTpoeHnu atoma. Teopus bopa. BoiHoBas Teopus ctpoeHus
aroma. JIBoficTBeHHas IpUpoja 1eKTpoHa. [Ipuniun HeonpeeaeHHOCTH. [IoHATHE 00 91€KTPOHHOM ObJ1aKe. DIeKTPOHHAS
m1oTHOCTD. [ToHATHE O panuyce aToMa. KBaHTOBBIE UnC/Ia KaK XapaKTepUCTUKK COCTOSIHUSA JIEKTPOHA B aTOME. s-, p-, d-, f-
371eKTPOHBL. [TOHATHS: SHEPreTHYECKUil YPOBEHb, IO/lyPOBEHb, JIEKTPOHHBIN CJION, JIEKTPOHHASI 000JI0YKa, AaTOMHAs1 OpOUTAIb
(AO). ITpunnun [Mayam 1 eMKOCTb 371eKTPOHHBIX 00os0uek. [TpaBuiio XyHa v MOpsIOK 3al0THEHHS] aTOMHBIX OpOUTaJIEH.
CtpoeHue 1eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB.

Tema 3. XumMnueckas cBsI3b M BATeHTHOCThb. Me:KMOoJIeKyJIsApHbIe B3aUMO1eHCTBUS
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Baxuenime nmoasatus. OCHOBHbIE OCOOEHHOCTH XUMUYECKOTO B3aUMOAEUCTBHS (XUMUUECKON CBSA3U) U MEXAHU3M
00pa30BaHUsI XUMUUECKON CBsI3U. HachlaeMocTh U HalpaBIeHHOCTh XMMUIECKOH CBsi3u. KBaHTOBO-MeXaHWYecKast TPAaKTOBKA
MeXaHH3Ma 00pa30BaHUS CBSI3U B MOJIEKYJie Bogopoaa. OCHOBHBIE THITBl XUMUYECKOU CBSI3U: KOBaJIeHTHAs (HENOJIsIpHAS U
TIOJIsSIpHAST), MOHHAS, MeTaJuTiuecKkass. OCHOBHBIC TIOJIOKEeHUs Teopur BaleHTHBIX cBsi3elt (BC). OcobeHHOCTH 00pa3oBaHUs
CBs3€H 110 TOHOPHO-AKIIETITOPHOMY MeXaHu3My. BalleHTHOCTh XUMUYECKUX 3JieMeHTOB. BaneHTHocTh ¢ no3uiiuu Teopun BC.
BanenrtHocTs s-, p-, d-, f -anemenToB. [TocrosiHHast U IepeMeHHast BaJICHTHOCTU. BaleHTHOCTD U CTeleHb OKUCIEHUs] aTOMOB
3JIEMEHTOB B MX coequHeHusX. Teopus MosekyasipHbix opourtaneit (MO). OcHoBHbIe nonoxenus Teopurt MO.
DHepreTrueckas auarpamma. CssbiBaonye u paspoixisiomue MO. Duepreruyeckue quarpaMMbl MO ByXaTOMHBIX MOJIEKYJT
3JIEMEHTOB 2-T0 nepuoja. curma- v nu-MO.

Tema 4. Xumnueckas trepmoannamuka. TensioBbie 3 dexTnl peaknuii. [lepBoe u BTopoe Havyano
TE€PMOANHAMUKHA

Baxueiinme noustus. TepmoanHamudeckas cucrema. [lapamerpsl cocrosiaust. yHKINM COCTOSTHUS, TIOHATHE O TTIOJTHOM
g depeniane. KommoneHt u asza. Padora u Teruiora. [loHsITHE BHYTpEeHHEH SHEPruu cucTeMbl. [lepBoe Havyaio
tepmoHamMuKu. [ToHsTre sHTaNbMK. COOTHOIIEHNST MEX/y SHTAIBITNEH, TEIUIOTO U BHYTpeHHel sHeprueil. 3akoH ['ecca.
CranpaprHoe coctosiHue. CTaHIapTHas SHTAIBINS 00pa30BaHMs BelllecTBa. BrrunciieHne sHTaIbMiA peakiyii n3 BeJMIuH
CTaHJAPTHHIX SHTAJLINN 00pa30BaHMsI WIM CTOPAHUsI ICXOJHBIX M KOHEUHBIX BELECTB. Bropoe Havano TepMoJMHAMUKHY.
[oustre suTpormu. CraTucTHuecKast MHTepIipeTanys sHTporiy. CTaHaapTHast SHTPONMS BelllecTBa. BimsiHue Temmiepatypbl
Ha BemunHy aHTpornmu. [Tonstue sueprumn ['m66ca. CooTHomeHe Mexy Hepruii [ mooca, sHTaNbIMEN 1 SHTpONE
cucrembl. CtannaptHast sHeprusi [ m66ca o6pazoBanus BemecTa. BimsiHue Temriepatypsl Ha BeIMunHy sHeprun [ mooca.
Nzmenenne snepruu ['m66ca u HarpaiieHHe MPOTEKaHUs peakluid. Posib SHTAIBITMIAHOTO, SHTPONUIHOTO (PaKTOPOB U
TeMIIepaTypbl B OLIEHKE HATPaBJIEHHs U TTOJHOTHI IPOTEKaHMUS PEaKIi.

Tema 5. XumMnueckas KHHETHKA

Xumuueckasi KWHETHKA. BaxkHelve nousatus. I'oMoreHHble 1 re€TCPOreHHbIC PCaKIIUU. Ilonsitue o CKOpPOCTH XUMHYECKOI
peakuuu. 3akoH HeﬁCTBHﬂ Macc. q)aKTOpr, Ornpeacadromue CKOpoCcTtb XUMUYECKON peaknuu. Koncranra CKOpPOCTH
XMMHYECKOI peaKkuuu. MHOFOCTaHHﬁHbIC peakuuu. HOpﬂHOK 1 MOJICKYJIAPHOCTDb peaKuHﬁ. MHOFOCTaHHﬁHbIe IMpONECChl 1
3aKOH ﬂeﬁCTBHﬂ macc. Biusaue TEMIIEPAaTypbl Ha CKOPOCTH XUMHYECKOH peakuuu. TeMnepaTypHmﬁ KOSqu)I/IL[I/ICHT CKOPOCTH.
SHepFI/IH aKTHUBalluK. q)aKTOpr, Oorpeaeadrmue BEJIMIYNHY SHEPIuu aKTUBALIUU. SHeprm{ AKTUBAIMX U CKOPOCTb pE€aKIUu.
Hepexom{oe COCTOAHUEC NN aKTHBHpOBaHHbIﬁ KOMILJICKC. ypaBHeHI/IC AppeHHyca. Bnusinue KaTaJIM3aTOPOB Ha CKOPOCTb
XMMHYECKOI pe€aKknuu. I'oMmoreHHble U I€TCPOrcHHLIC KATAJIMTUYCCKUE PEAKIIU. Kartanutuyeckue AObI. I/IHFI/I6I/ITOpI)I.
CMCHICHI/Ie XUMHYECKOIo paBHOBECUSA 11O BO3)16fICTBI/ICM Pas3JIMYHbIX CbaKTOpOB (I/I3MCHCHI/IC TEMIIEpATyphbl, JaBJICHUS,
KOHICHTpallun p€arupyromux BCH_IGCTB).

Tema 6. PacTBOpbI H peaknuu B BO/IHBIX PACTBOpax

PactBopbl M peakiuu B BOJHBIX pacTBopax Baxueiimue nonstus. PactBopeHue Kak (pU3MKO-XUMUYECKHI TTPOLIecC.
V3MeHeHne SHTaNBITNK ¥ SHTPONMH NpU pacTBopeHnt BemecTB. ConbBaranusi. Conbathl. OcoOble CBOMCTBA BOABI KaK
pactBopuresnsi. ['mapatsl. Kpucramiorugparsl. PactBopumocTsb BemecTB. PacTBopeHue TBepIpIX, KUIKUX U ra3000pa3HbIX
BeIlleCTB. BiMsiHue TemnepaTypbl, JaBJaeHHs U IPUPO/bI BEIECTB HAa MX B3aUMHYIO pacTBOPUMOCTb. CIiocoObl BbIpaKeHH S
CocTaBa PacTBOPOB: MAaccoOBasi AOJIs, MOJIIPHOCTb, HOPMaJIbBHOCTb, MOJISUIBHOCTb, MOJIIpHast 10J1. 3aKkoHs! Payis u
Bant-T'odda.

Tema 7. OKHCANTETHHO-BOCCTAHOBUTEJIbHbBIE NP OIECChI

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 8. KoopannanmonHbie (KOMILUIEKCHbIE) COe/IMHEeHHs

LleHTpanbHbIil aTOM, BHEIIHSAS U BHYTPEeHH:A chephl, KOOPAUHALIMOHHOE YKCIIO, SIIPO KOMIUIEKCa, ero 3apsij, [JaBHas U
no6oyHasi BaJieHTHOCTH. HOMEHK 1aTypa KOOpAMHAIIMOHHBIX COeqUHEeHUIH. THITMYHbIe KoMILIeKcooOpa3oBarenu. PakTopsl,
onpeesoIe CHocCOOHOCTh AaTOMOB ¥ HIOHOB BHICTYIATh B KaueCTBE KOMIUIeKcooOpasoBaress. COBpeMeHHast TeOpus
CTPOEHMsI KOMIUIEKCHBIX coeiuHeHuil. KoBasieHTHbIe (C JOHOPHO-aKLENTOPHOH U TaTUBHOM CBSI3bI0) U MOHHBIE KOMIUIEKCHI.
I'mGpuan3anus aTOMHBIX OpOMUTAJIEH MTPU KOMILIEKCOOOPAa30BAaHUH U TE€OMETPHsI KOBAJIEHTHBIX KOMIUIEKCOB. BHYTpU- 1
BHEIIHEOPOUTAIbHBIE KOMILIEKCHI. [loBeaeHne KOOPAMHALIMOHHBIX COEIMHEHUI B PACTBOPAaX: JUCCOLMAIIMS, JIAOMIbHOCTD,
UHepTHOCTD. [TosIHas U CTyneHvyaTble KOHCTAHThl YCTOWYUBOCTH (HECTOMKOCTH).

Tema 9. OCHOBBI TUTPUMETPHYECKHX METOJ0B aHAIN3A.

Turpumerprueckue Metopl aHa3a. OOIMe CBEIeHUs O TUTPUMETPUUECKUX MeTosax. X kiaccudukanmsi, J0OCTOMHCTBA U
npuMeHeHue B aHaim3e. TpeOoBaHus, MpeAbsIBIisieMble K peaklisM B THATPUMETPUYECKOM aHasm3e. [lepBuyHble CTaHIapTHI,
TpeOoBaHuUs, peAbsiBisgeMble K HUM. PrkcaHabsl. BropuuHble ctaHnapTsl. Touka S5KBUBAIEHTHOCTH M KOHEYHAsI TOUKA
TUTpOBaHUsI MeTo/ibl OOHapyKEeHHsI KOHEUHOUN TOUYKHM TUTPOBAHUS. 3aKOH 9KBUBaIeHTOB. KHCIOTHO-OCHOBHOE,
OKUCJIMTEJIbHO-BOCCTAHOBUTEJIBHOE U KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE.

SAEKTPOHHBH
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5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0

I CIHIINHE (MOYJIIO)

CaMOCTOHTeHbHaH pa60Ta 06yqa101111/1xcsl BBIITOJIHACTCA 110 3aJaHUI0 U IIPU METOANYIECKOM PYKOBOJACTBE IMPENIOAaBaTeJidA, HO 663
€ro HEIMoCpPEACTBEHHOI'O y4aCTUs. CaMOCTOHTCHLHaH pa60Ta noApa3AeiIACTCd Ha CaMOCTOATEIIbHYIO pa60Ty Ha ayIUTOPHBIX
3aHATUAX U Ha BHEAYIUTOPHYIO CAMOCTOATEIIbHYIO pa60Ty. CaMOCTOHTCHLHaH pa60Ta OGy‘IaIOHII/IXCH BKJIIOYACT KAaK ITOJIHOCTBHIO
CaMOCTOATEJIBHOE OCBOEHUE OTAEJIbHBIX TEM (pa3nen0B) JUCHUIIIMHBI, TaK 1 Hpopa60T1<y TEM (pa3,H6IIOB), OCBanBA€MBbIX BO
BpeMsi ayJUTOPHOU padoThl. BO BpeMsi caMOCTOSATEIbHOM pabOThl 00YYAIOIIUECs YMTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HAyIHYIO
U CIIPABOYHYIO0 JIMTEPATYPY, BBIIIOJHAIOT 3aJaHWA, HAIIPABJICHHBIE HA 3aKPEIIJICHUE 3HaHI/II71 nu OTpa6OTKy yMCHI/Iﬁ 1 HABBIKOB,
TOTOBATCA K TEKYIIEMY U TPOMEIKKYTOYHOMY KOHTPOJIIO IO AUCHUIUIMHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOINYECKOI IMTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOUASL:

IMopsIoK OpraHMU3alvK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKAa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszosanus Poccuiickoit @enepar ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcerBa odpaszoBanust Poccuiickoit @eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW pabOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(enepanbHblil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJIIO0)

(DOHH OLICHOYHBIX CPEACTB I10 JUCHUILINHE (MOILyJ'IIO) BKJIIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHI;'I, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKJIIOYACT OLCHOYHBIC CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIC CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢oHze o11leHOUHBIX CPEeCTB COAEPKUTCS Cieayomas HHHOpMALIHs:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCHUITUIMHE (MOLIYJI0);

- KpUTEpHHX OLIeHNBaHKs C(hOPMUPOBAHHOCTH KOMITETEHIINIT;

- MeXaHu3M (hOPMHUPOBAHUS OLIEHKH M0 JUCUUILIAHE (MOAYJIO);

- ONMCAHME MOPSIAKA TPUMEHEHHS U TPOLIEAY Pl OLICHUBAHMS AJIs1 K&K JOTO OLIEHOYHOTO CPEJICTBa;
- KpUTEepHH OLIEHUBAHUS )11 KaXJJOro OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLUECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEAbABIIACMBIC K ,HeﬁCTBHHM o6y'1a101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJ1 OLIEHOYHBIX Cpe€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmMe JUCHUITTMHBI (MOIlyJ'IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe OUCIUIUIMHBL (MOJIYJIs) TIPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJIHUTEIIbHON y4eOHOM uTepatypsl. JIntepatypa
MOXeT ObITh JOCTYITHA 0OYYalOIMMCS B OTHOM M3 ABYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes s IMu;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. OGyvaronyecst oaydyaoT y4eOHyIo JTUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIeTaM B COOTBETCTBHM C MPAaBWJIaMH 1T0JIb30BaHMs Hay4uHoi GMOIMOTEeKOM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [Ipu MCronb30BaHNM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMM U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooyyaommxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHON JTUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi 3 Yucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

INepeueHb OCHOBHOI M IOTIONHUTENBHON Y4eOHOW IMTEPATyPhl, HEOOXOUMOI [T OCBOSHUS TUCLUIUTMHBL (MO/IYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOY ¢
MpaBooOIaJaTe MK SJIEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6ubmuoreku KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

SAEKTPOHHBH
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Kapanetbstain M. X., Ipakun C./. O0mas u HeopraHu4ecKas XUMHUS -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928 -
http://chemistry-chemists.com/forum/viewtopic.php?7f=9&t=18&p=1928#p1928

Heopraanveckas xumus. JIekimu U1 CTYIEHTOB MIepBOro Kypca - http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

O06pa3zoBaTenbHBII MopTai o Xxumuu - [http://www.xumuk.ru/encyklopedia/2123.html

9. MeToandecKne YKa3aHHA UIA 00yJaIomMXCs M0 0CBOEHUIO JUCIUILIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH aluu

JICKIHU

PaboTa ¢ KOHCIIEKTOM JISKITHIA:

Heo6xoaumMo mpocMaTprBaTh KOHCIIEKT Cpa3y Mocje 3aHsATHIA, OTMEThTe MaTeprall KOHCIICKTa JIEKIUH, KOTOPBIT
BBI3BIBAET 3aTPyAHEHUS 1J1s1 oHuMaHusl. [TonbiTaliTech HAWTH OTBETHI HA 3aTPYJHUTENIbLHBIE BOITPOCHI, UCTIONb3YSI
PEeKOMEHTyeMyIo JIUTepatypy. Ecin caMOCTOATENIBHO He YIaloCh pa300paThecs B MaTepuaie, chopMyIupynTe
BOIPOCHI U 0OPATUTECh 32 TIOMOIIIBIO K TIPENOIaBaTe 0 Ha KOHCYJIbTAIMHY VI OJIVDKauIed JieKiyn. PeryisipHo
OTBOJIUTE BpeMsI JIs IOBTOPEHUSI MPOMAEHHOTO MaTepualia, MPoBepsisi CBOM 3HAHUSI, YMEHUsI U HABBIKY 1O
KOHTPOJILHBIM BOITPOCaM

JabopaTopHbIe
paboThI

JIa6. 3aHsATUS IpeAHA3HAYEHBI JUTsI YIyOJIeHHOTO U3YYeHUsl TEOPETHUYECKUX BOPOCOB AUCLUILIMHBL U OBJIA[ICHHUSI
COBPEMEHHBIMH IKCIIEPUMEHTAIbHBIMUA METOJAMU HAYKH, YMEHHEM pellIaTh MPAKTUUECKUE 3a/1a4d MyTeM
MOCTAHOBKH OITbITA. DKCIEPUMEHT MPE/IoiaraeT YCBOeHHe HOBOTO 3HAHKS Yepe3 Tall MaTepHaIbHOrO JISHCTBUS.
JIa6. 3aHATUS IPOBOJATCS B CHIELUATLHO OOOPYIOBAHHBIX J1Ta00PATOPUSIX, OHU MIPOBOASITCS B MOArPYIIIAX,
rperno/jiaBaresieM, BelyllluM CEMUHAPCKUE U 1abopaTopHble 3aHsATH. [I[poBe/ieHne XUMUIECKOro IKCIIepUMEHTa
CBSI3QHO C TMOBBIIIIEHHOH OMACHOCTHIO, TI03TOMY PadOTaTh B TAOOPATOPUU MOKHO TOJIBKO MOCIIE OCHOBATEIHHON
[pe/IBAPUTENILHON MOArOTOBKH. [Ipy MOArOTOBKY K JIA0OPATOPHBIM pad0TaM CTYJEeHT UCIOJb3YeT
PEKOMEH/I0BaHHbIE TIpero/iaBaresieM yIYeOHUKH U yueOHble TOCOOHS, PyKOBOJICTBA 10 BHIMOJIHEHHUIO J1al. pador,
M3y4aeT MpH HEOOXOAUMOCTH MHCTPYKIIMH IO KCIHOJIb30BaHuI0 pubopoB. Ha 1ab. 3aHsATHs CTyAeHT 00si3aH
MIPUXOAUTh TEOPETUIECKH MOAroTOBIeHHBIM. CTYIEHT HOJKEH 3HATH MPABUIA TEXHUKU Oe30MaCHOCTH,
YCBOEHHbII TEOPETUYECKUI MaTepHall, OTHOCSIIMICS K JaHHOU Jial. paboTe; 3y4UTh COAEPKAHKE U MOPSIOK
BBIMIOJIHEHUSI J1a0. paOOThI; 3HATH MIPUHIIUIIBL ISHCTBUS U TIPABUIIA PA0OTHI C U3MEPUTEILHBIMU TIPHOOPAMHU;
MOATOTOBUTH OTBETHI HA MPUBEIEHHBIE B METOJMYECKOM PYKOBOJICTBE KOHTPOJIbHBIE BOIIPOCHI; BBIIOJHHUTD
HEOOXOJUMbII 0OBEM MPeABAPUTETHHBIX PACYETOB U IIPUTOTOBUTD TAOJHUIIBI [I/Ist BHECEHUS IKCIIEPUMEHTATBHBIX
3HAYEHUH; YETKO 3HATH U MPECTABIATh, KaKask XUMUYECKasi MOCY/Ia U KaKKMe PEaKTHBbI HEOOXOIUMBI st
BBITIOJIHEHHSI KAXIOTO OIBbITA; YMETh 3aIMUCHIBATh YPABHEHHSI BCEX BCTPEYAIOIINXCH B J1ad. paboTe XMMUUECKUX
peaKimii.

€aMocCTosI-
TeJibHast paboTa

CamocrosiTenbHas padoTa MPOBOAUTCS C LIENbI0 YrITyOIeHs 3HAHUI 110 UCLIUILIMHE U NTPe/lyCMaTpUBAET:

- YTeHHUE CTYJCHTAMU PEKOMEH/IOBAHHOM JINTEPATYPhl ¥ YCBOCHKE TEOPETUIESCKOTO MaTepralia qUCIUILIAHbI,

- MMOJITOTOBKY K MPaKTHUYECKUM 3aHATHAM, JTJaOOpaTOPHBIM padoTam;

- padoty ¢ IHTepHeT-UCTOYHUKAMU;

- MOJITOTOBKY K cljaue MPaKTUIECKUX padoT, BHIMOJHEHUIO TECTOBBIX 3aJaHUH U cJjaue SK3aMeHa.
[TnanvpoBaHUe BpeMeH! Ha CAaMOCTOSITEIbHYIO padoTy, HEOOXOJMMOT0 Ha N3yYeHHe HACTOSIIIEH AMCIUILINHEL,
CTyZIEHTaM JIydIlle BCEro OCYIIECTBIISATh HAa BECh CEMECTP, IPe/lyCMaTpyBasi P 3TOM PETyJIsSIpHOE ITOBTOPEHHE
MPOMJIEHHOTr0 MaTepraja. MaTeprall, 3aKOHCIIEKTUPOBAHHBIN Ha JICKIMSIX, HEOOXOIUMO PEryJISIPHO JOTOJHSITh
CBEJICHUSIMU U3 JINTEPATYPHBIX HCTOYHUKOB, MPEJICTABJICHHBIX B paboyel nmporpaMmMe TUCITUILIMHBL. [To Kax o
U3 TeM JIJIs1 CAMOCTOSITEJIbHOTO M3YYeHMs, TPUBEICHHBIX B paboUell mporpaMme JUCIMITIAHBI ClIeIyeT cCHaJaia
MPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATyPy U IIPU HEOOXOMMOCTH COCTABUTh KPATKUN KOHCIIEKT OCHOBHBIX
TIOJIOKEHUM, TEPMUHOB, CBEJICHUH, TPEOYIOIINX 3alIOMUHAHUS U SIBJISIIOIIUXCSI OCHOBOIIOJIATAIOIIMMU B 3TON TeMe
Y JUIs1 OCBOEHMSI MOCIIEYIOIMX Pa3/esioB Kypca

9K3aMCH

Ycnemmnasn MOATOTOBKA K 9K3daMEHY BO3MOJKHA JIMIIb B CIIy4ac CHCTEMATUYECKONU CaMOCTOSATEIbHOM pa6OTI)I B
X0[€ BCEro ceMecTpa. HGHOCPCHCTBCHHO nepe 3Kk3aMCHOM HCO6XOIII/IMO IpOYUTATb BCEC KOHCIEKTBI HCKHI/Iﬁ,
OCBCXUTD B IIAMATH na6opaToprIe OIIBITBHI U PEHICHU S TUIIOBBIX 3aa4. HpI/I peuIeHrnn 3aJIaHl/Iﬁ B
9K3aMCHAITUOHHOM ousere AJIs1 PalfMOHAJIbBHOI'O UCIIOJIb30BAHUSL OTBCI[éHHOI‘O BPEMCHU JIy4llIC BHAYAJIE OTBECTUTH
Ha BOIIPOCHI, KOTOPBIC BbI3bIBAIOT MEHbIIIE BCEIO SanyHHGHHﬁ, peuunThb paC‘IéTHI)IG 3aJa4H, a MOCJIC BEPHYTLCA K
3aJaHUAM MOBBIIEHHON CJIOKHOCTH.

10. ITepeyensb nHG OPMAIUOHHBIX TEXHOJIOTHIA, HCMOJIb3yEeMbIX MPH OCYIIeCTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILINHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaT€J'II)HOFO mponecca 1no AMCuuIinHe (MO)Iy.TIIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KOMHI)IOTCP W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAIIOB.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCs HHBAJIUI0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO}II/IMOCTI/I B O6pa3OBaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMH, 06nerqa10mue
BOCIIpUATUEC I/IH(bopMaLlI/II/I O6y'~IaIOIHI/IMI/ICH HWHBaAJIMAAMU U JIMIAMU C OI'PAHWTYCHHbIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPe0O0pa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMUYHBIX MOJIb30BATEIEH;

- CO3JaHMU€ KOHTCHTA, KOTOprﬁ MOJKHO PEACTABUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTbH MaCIHTa6I/IpOBElHI/IH TEKCTAa U H306pa)l(eHHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YUaIoMXCsl BOCIIPUHUMATD OJJHY M TY ke MH(OPMAIHIO U3 pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaad MH(OPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHE TPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HaBBIKOB I YMEHHH, (DOPMHUPYEMBIX
JVCHIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJAOOPAaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00PA30BATEIbHBIX TEXHOJIOIUI 1Sl Hepesau HH(BOPMALUY, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BeOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI Ts IPOBEICHMUS BUPTYAIbHBIX JIEKLNIA C BO3MOKHOCTBIO B3aMMO/CHCTBHS BCEX YYaCTHHKOB JUCTAHIIMOHHOTO
00yueHHsl, IPOBEACHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAIAMU M 3aILUTHI BBITOJTHEHHbBIX paboT, TPOBEACHISI TPSHUHIOB,
OpraHu3aluy KOJUIEKTUBHOM paboOTHI;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaT€HLHLIX TEXHOJIOTUI IS OpraHu3altun (1)OpM TEKyHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- yBEJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIMMCsl MHBAIUIOM WM JIMLOM C Or pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI (bopMe, - He Oostee uem Ha 90 MUMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYTUIEHUsT 00yYaloIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

IIporpamma coctapiieHa B coorBeTcTBuM ¢ TpedoBanusMu PI'OC BO u yueOHbIM I1aHOM 110 crienmanbHocTi: 31.05.01
"JleueOHoe neyo" 1 cnienmansauuy "JleueOHoe neio’.

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

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

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 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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