IMporpamma auctmuinas "Heopranmdeckast u puskosutonanast xumus'; 31.05.01 "Jleue6noe aemo".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHcTuTyT hyHAAMEHTATBHON MEIULMHBL 1 OHOJIOTHU
Bricias mkosa MeUIHbL

rry
=T
=
¢

)

C
>
T
2

YTBEPXKIAIO
IpopekTop o oOpa3oBateibHOM AesitenbHocTr KOY
Typunosa E.A.
" 20 T.

IIporpaMmma auCUMILITAHBI
HeO[}FaHI/I‘{CCKaH n {1!H3KOJIHOI/IZ!H3.H XUMUA

CnemuansHocth: 31.05.01 - JleueGHoe €10

Cnenuanuzanusi: JleyeOHoe neso

KBanmdukanus BbITyCKHUKA: BPay - Je4eOHUK

dopma 00yueHHs:_0UHOE

SI3bIK 0OyUEHUS: PYCCKUIA

Ton Havana oOy4eHus o oO6pa3oBartenbHOM nporpamme: 2025

O PAEKTPOHHBIH
ann Y‘]:IPIBEPCPITET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky
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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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Iporpamma mucimruimasl "Heoprannueckas u ¢puskomtonaHas xumus'"; 31.05.01 "Jleye6Hoe neno”.

IIporpamMmy auCIMIUTHHEL pa3padoTai(a)(u): 3aBeayomuii kKadenpoi, 1.H. Amupos P.P. (Kadenpa HeopraHnIeckoi XumuH,
Xumudeckuit UHCTUTYT uM. A.M. Bytieposa), Rustem. Amirov@kpfu.ru ; gouenr, k.H. )Kypasnesa F0.1. (Kadenpa
HEOPraHN4ecKou XuMUU, XUMUYECKU HHCTUTYT uM. A.M. BytnepoBa), 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 (ITK-3).

JloJI’KEeH BIIAJETh:

BJIAIETD:

HABBIKAMHY aHAJIM3a, OICHKY U BBISIBJICHHSI COCTABJISIONUX NpooyieMHbIx cutyarmid (YK-1);

HaBBIKamM# (popMyarpoBKY nH(popManmoHHoro 3ampoca (I1K-3).

JloJkeH JeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb:

- BBISIBJICHUSI B3aUMOCBSI3M MEK/Ty CTPYKTYPOU, CBOCTBAMU M PEaKIIMOHHON CITIOCOOHOCTHIO XMMUYECKUX COCIMHEHHUI;
- KOHTPOJIS IPABUJIBHOCTH TIOTyYEHHBIX Pe3yJIbTaTOB;

- aHaJIM3a XMMHYECKUX MPOLECCOB, MPOUCXOSAIIMX MPU B3aUMOJICIICTBUY BEILIECTB, pacueTa BOZMOKHOCTH UX
MIPOTEKAHUS;

- MPOBEJIEHN 1 KAYECTBEHHOTO U KOJIMUECTBEHHOTO aHaIN3a;

- OATOTOBKY Y BBICTYIUICHHUS C MTPE3eHTAIINSAME Ha 3aJaHHBIC TEMBL.

2. Mecto guctnmimasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (MOIyJb) BKModeHa B pasaen "B1.0.17 ducnurumast (Momyn)" 0CHOBHOH MpodecCHOHANBHON
obpazoBartensHOI porpammbl 31.05.01 "JledebHoe nemo (JleuebHoe meno)” u oTHOCUTCS K 0bs13arensHOl yacti OITOIT BO.

OcBauBaercs Ha | kypce B 1 cemecTpe.

3. O6'bem qUCHHMILIHMHBI (MOIYJisI) B 32a4€THBIX €JHHHUIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX HA
KOHTAKTHYIO PadoTy 00y4awIuxcsa ¢ npemnogasareemM (10 BHAaAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSTEIbHYIO
padoTy odydarommxcs

OO01mas TpyJOeMKOCTb AUCLUILIMHBL COCTaBIIsIeT 3 3a4eTHbIX (bie) enuuuil(bl) Ha 108 yaca(oB).

KonraktHast pabota - 76 yaca(oB), B TOM umcIie JeKuun - 16 yaca(oB), npaktuueckue 3ausarus - 0 yaca(oB), 1abopaTopHbie
padoTs! - 60 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON paboTh! - ) Jaca(oB).

CamocrositesibHast pabota - 14 yaca(oB).
KouTposns (3auét / x3amen) - 18 vaca(oB).
dopma MpOMeKyTOUHOTO KOHTPOJISI AMCLMIUTIHBL: 9K3aMeH B 1 cemecTpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHUU.

1. [Kiaccel HeOpraHMYeCKUX COEANHEHUIN. 1 2 0 0 0 4 0 2

2. [Tema 2. CtpoeHue aToMma. 1 1 0 0 0 2 0 2
Tema 3. Xumuueckast CBSI3b U BAJICHTHOCTb.

3. |MexMOoNeKyIsipHble B3aUMOAEHCTBUS. 1 1 0 0 0 2 0 2

Tema 4. Xumuueckasi TepMoIMHaMKKa. TernoBbie

4. [>dexTsl peakuuii. [lepeoe 1 BTopoe Havano 1 2 0 0 0 8 0 1
TEepMOIMHAMUKH.

5. |Tema 5. XuMuueckasi KUHETHKA. 1 2 0 0 0 10 0 1

6. Tema 6. PacTBOpHI U peaki B BOJHBIX PacTBOPAXx. 1 2 0 0 0 10 0 2
Tema 7. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE

7. [mporuecchl. 1 2 0 0 0 8 0 1

] Tema 8. KoopauHalivoHHble (KOMILJIEKCHbIE) 1 2 0 0 0 4 0 1
COEIIMHEeHU ST

9 Tema 9. OCHOBBI TUTPUMETPHUECKNX METOJIOB 1 > 0 0 0 12 0 2
aHaIN3a.
lToro 16 0 0 0 60 0 14

4.2 Cogep:kanne qUCIUATLIMHBI (MO TyJIs1)
Tema 1. OcHOBHBIE MOHATHS M 3aKOHbI XuMuH. Ki1acchbl HeOpraHu4e CKux Coe/IHHeHHi.
OCHOBHbIE MOHATHSI U 3aKOHBI XUMUM. KitacChl HEOPraHMUECKUX COEAUHEHUI

OcHoBHbIe TOHATHS XUMHU. AToM. Mostekyna. XMMUYecKHi 31eMeHT. MI30TOIHBIN COCTaB XMMHYECKHUX 31eMeHTOB. [Ipoctoe n
CJIOJKHOE BeIeCTBO. XMMHYECKHUI SKBHBAJIEHT. ArperaTHoOe COCTOsIHUE BelllecTBa. XapaKTepHble 0COOCHHOCTU Pa3IMIHbIX
arperaTHbIX COCTOSIHHMI BellecTBa. TemmepaTypHble yCIOBHS UX CyliecTBoBaHMA. [IoHATHE O cTaHIapTHBIX ycnoBusx. Kiaccer
HEOpraHWYecKHX CoeJuHEeHu: kiaccudukarws. [lomydyeHne n cBOWCTBA OKCHIOB, THAPOKCHIOB, KUCIOT U COJEH.
I'pacpraeckue hopmyJibl ¥ X IPUMEHNMOCTD K BELIECTBAM C Pa3IMYHON CTPYKTYPOH.

Tema 2. CTpoeHne aToma.

HUcropus passutus npeacTaBieHuil o crpoenny aroma. Teopust Bopa. BonHoBast Teopust crpoeHust atoma. [IBoiicTBEeHHAS
npupoa snekrpoHa. [IpuHumn HeonpeneneHHocTy. IToHsATHE 00 3JEKTPOHHOM O0JIaKe. DIIEeKTPOHHAsI IUIOTHOCTh. [IoHsATHE O
paanyce aroMa. KBaHTOBBIE UMCIIa KaK XapaKTEPUCTUKH COCTOSIHUS JIEKTPOHA B aTOME. S-, p-, d-, f- anexktponsl. [TorsTus:
SHEPreTUYECKUI YPOBEHD, NIOIyPOBEHb, SJICKTPOHHBIN CJIOH, IeKTPOHHAsI 000JI04Ka, aToMHast opoutans (AO). [TpuHumn
[Maynm 1 eMKOCTb 3JIeKTPOHHBIX 000J10ueK. [IpaBmiio XyHza U NOPsIOK 3aIlOJHEHNs] aTOMHBIX opOuTaseil. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK ATOMOB 9JIEMEHTOB.

Tema 3. Xumnueckasi CBSI3b H BAJI€HTHOCTb. MeKMOJeKyJIsIpHbIE B3aHMOJ€HCTBHSI.

OcHOBHbIE 0COOEHHOCTH XUMUYIECKOT0 B3aUMOJEHCTBIS (XUMUYECKOH CBSI3M) M MEXaHM3M 00pa30BaHMsT XMMUUECKOH CBSI3M.
HacpimaemMocTs 1 HanpaBJIeHHOCTh XMMHUUECKOH CBsI3M. KBaHTOBO-MexaHMYecKast TPAaKTOBKAa MEXaHM3Ma 00pPa30BaHMsI CBSI3U B
MoJieKyJie Bogopoaa. OCHOBHBIE TUIIBI XIMUYECKOM CBSI3U: KOBaJIEHTHAsI (HETOJISIpHAs 1 TOJIsIpHas), MIOHHAsI, MEeTAIIMIecKasl.
OcHOBHBIE MTOJIOXEHUS TeOpuH BaJIeHTHBIX cBsazelt (BC). OcobeHHOCTH 00pa3oBaHMs CBSI3€H M0 JOHOPHO-aKIETITOPHOMY
MeXaHU3My. BaJeHTHOCTh XUMHYECKHX 371eMeHTOB. BaneHTHOCTH ¢ nos3uimu teopun BC. BaneHTHOCTS s-, p-, d-, f -3memeHTOB.
INocrosiHHAas 1 IepeMeHHAas1 BaJISHTHOCTH. BaJIeHTHOCTh 1 cTeNeHb OKMCIIEHHST AaTOMOB 3JIEMEHTOB B MIX COeJIMHEHUsIX. Teopus
MoJieKysipHbIX opouTtanert (MO). OcHoBHbIe nonoxenus Teopurt MO. DrepreTrdeckas quarpamma. CBs3bIBaloIve 1
paspeixisione MO. Duepretudeckue quarpaMMbel MO IByXaTOMHBIX MOJIEKYJI 9JIEMEHTOB BTOPOro MEPUOAA. CUTMa- U M-
MOJIEKYJISIpHbIE OPOUTAIIH.

SAEKTPOHHBH
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Tema 4. Xumnueckasi repmoaunanamuka. TenoBsie 3¢ ¢extn! peaknuii. [lepBoe n BTopoe Hayaio
Te€PMOANHAMHKH.

Xumudeckas TepMoarHaMuKa. TerutoBsle acdexTs peakimii. [leppoe 1 BTopoe Ha4aIo0 TepMOJMHAMUKHY.

Baxueiinme noustus. TepmoanHamudeckas cucrema. [lapamerpsl cocrosiaust. yHKIHM COCTOSTHUS, TIOHATHE O TTOJTHOM
g depeniane. KommoneHt u asza. Padorta u Teruiora. [loHsITHE BHYTpEeHHEH SHEPruu cucTeMbl. [lepBoe Havyaio
tepmoHamMuKu. [ToHsTre sHTaNbMIK. COOTHOIIEHNS MEX/y SHTAIBITNEH, TEIUIOTO U BHYTpeHHel sHeprueil. 3akoH 'ecca.
CranpaprHoe coctosiHue. CTaHIapTHas SHTAIBINS 00pa30BaHMs BelllecTBa. BrrunciieHne sHTaIbMiA peakiyii n3 BeJMIuH
CTaHJAPTHHIX SHTAJLINI 00pa30BaHMsI WIM CTOPAHHUsI ICXOJHBIX M KOHEUHBIX BELeCTB. Bropoe Havano TepMoJMHAMUKHY.
[oustre suTpormu. CraTucTHUecKast MHTepIipeTanys sHTporiy. CTaHaapTHast SHTPONMS BellecTBa. BimsiHue Temrieparypel
Ha BelmunHy aHTponmu. [Tonsrue sueprum ['m66ca. CooTHomeHe Mexay Hepruii [ mooca, sHTaNbIMeN 1 SHTpONEi
cucrembl. CtannaptHast sHeprus [ n66ca o6pasoBanus BelecTBa. BivsiHue Temnieparyphl Ha BeJIMUMHYy SHepruu ['mooca.
Nzmenenne snepruu [ m66ca u HarpaiieHHe MPOTEKaHUs peaklyid. Posib SHTAIBITMIAHOTO, SHTPONUIHOTO (PaKTOPOB U
TEMIIepaTypbl B OLIEHKE HaIpaBJIEHHsI U ITOJHOTHI POTEKAHMS peaKIyi.

Tema 5. Xumnueckass KHHEeTHKA.

Xumuueckasi KWHETHKA. BaxkHelre noHsaTus. 'oMoreHHble 1 re€TCPOreHHbIC PCaKIIUU. IlonsiTue o CKOpPOCTH XUMHYECKOI
peakuuu. 3akoH HeﬁCTBHﬂ Macc. q)aKTOpr, Ornpeacadrmue CKOpoCcTtb XUMUYECKON peaknuuu. Koncranra CKOpPOCTH
XMMHYECKOI pe€akuuu. MHOFOCTaHHﬁHbIC peakuuu. HOpﬂHOK 1 MOJICKYJIAPHOCTDb peaKuHﬁ. MHOFOCTaHHﬁHbIe IMpONECChl 1
3aKOH ﬂeﬁCTBHﬂ macc. Biusaue TEMIIEPATypbl Ha CKOPOCTH XUMHYECKOI peakuuu. TeMnepaTypHmﬁ KOSqu)I/IL[I/ICHT CKOPOCTH.
SHepFI/IH aKTHUBalluK. q)aKTOpLI, orpeaeadrmue BEJIMIYNHY SHEPIuu aKTUBALIUU. SHeprm{ AKTUBAIMX U CKOPOCTb pE€aKIUu.
Hepexoz[Hoe COCTOAHUEC NI aKTHBHpOBaHHbIﬁ KOMILJICKC. ypaBHeHI/IC AppeHHyca. Bnusinue KaTaJIM3aTOPOB Ha CKOPOCTh
XAMHYECKOI pe€akuuu. I'oMmoreHHbIe U Ie€TePOrcHHLIC KATAIMTUYCCKUE PEAKIIHA. Kartanutuyeckue AObI. I/IHFI/I6I/ITOpI)I.
CMCHICHI/Ie XUMHYECKOIo paBHOBECUA 11O BO3)16fICTBI/ICM Pas3IMYHbIX CbaKTOpOB (I/I3MCHCHI/IC TEMIIEpATyphbl, JaBJICHUS,
KOHICHTpallun p€arupyromux BCH_IGCTB).

Tema 6. PacTBOpPHI U peaknuy B BOJHbIX pacTBOpax.

ACTBOPHI M PEAKLIMM PaBHOBECHUS B BOAHBIX pacTBopax. BaxHelnme nonatus. PacTBopeHue Kak (PU3NKO-XUMUYECKHUH TTPOLIeCC.
VI3MeHeHre SHTAIBIIMK M SHTPOITMH NP pacTBopenny BemectB. ComnpBatanms. ConbBatsl. OcoOble CBOMCTBA BOABI KaK
pactBopurens. ['uapatsl. Kpucramioruaparsl. PactBopuMocTs BelecTB. PacTBopeH#e TBepabIX, KUIKUX U ra3000pa3HbIX
BellecTB. BiusiHue TeMneparypsl, JaBJIeHUs M IPUPOIBI BEIIECTB HA UX B3AMMHYIO pacTBOPUMOCTb. CHIOCOOBI BBIpaKEHHUSI
COCTaBa PACTBOPOB: MAcCOBasl HOJIsl, MOJSIPHOCTh, HOPMAaJIbHOCTb, MOJISIIBHOCTB, MOJISIpHAsI 10J1s. 3aKoHb! Payis u
Bant-T'odda.

Tema 7. OKHCJIHUTEIbHO-BOCCTAHOBUTEJAbLHBIE npouneccnl.

OKHCINTETbHO-BOCCTAaHOBUTEBHBIE ITpoLiecchl BaxkHewme noHsaTHsA. OKUCIUTETbHO-BOCCTAHOBUTEbHbIE PEaKLINU. THITHI
OKHUCJIUTENIbHO-BOCCTAHOBHUTENbHBIX peakuuid. CocTaBlIeHHEe ypaBHEHNI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid. [Tondop
K03(D(PHUIMEHTOB: METO1 JIEKTPOHHOTO OajlaHca, HOHHO-3JIEKTPOHHBIN MeToa. V306paxeHue
OKHCJIUTEJIbHO-BOCCTAHOBUTEJIBHBIX (PEIOKC-) CUCTEM METOAOM IOJIypeaKiil (JaCTHBIX Peakiui).
OKHCINTETbHO-BOCCTAaHOBUTENBHBIN (PE/IOKC-) MTOTEHIMAT KaK KOJMIECTBEHHAs XapaKTEePHCTUKA PEJOKC-CHCTEMbL. Y paBHEHHE
HepHcra. CranzapTHbIe peIoKC-IOTEHIMAIIBL M CIIOCOOBI X OMpeAeieHusl. BooopoaHbIil 31eKTpoA. DISKTPOXUMIYECKHUH psi
HarnpspKeHUH METaUIOB. 3aBUCUMOCTD BEJIMUHMHBI PEOKC-TIOTEHIMAIa CUCTEMBI OT KOHIIEHTPALMM NOHOB, TeMrneparypsl, pH,
KOMIIIEKCOOOpa30BaHus B pacTBOpe. PeoKc-MoTeHIMalIbl M OLIeHKa HAaIlPaBJIeH!S U TIOJTHOTHI TPOTEKaHMU
OKHCJIUTEJIbHO-BOCCTAHOBHUTEJIbHBIX PEaKIMid. 3aBUCUMOCTb MEK/Iy BEIMUMHAMH PEIOKC-TIOTEHIIAIOB CUCTEM M N3MEHEHNUEM
sneprun ['n66ca. OKUCIUTETHHO-BOCCTAHOBUTEIIBHBIC ITPOLIECCH C yYaCTHEM JIEKTPHUYECKOro Toka. MIHepTHbIE U aKTUBHBIC
371eKTpoabl. CXeMbI IPOLIECCOB Ha JIEKTPOAAX TIPH JIEKTPOJIM3E PACIUIABOB M BOAHBIX PACTBOPOB.

Tema 8. Koopannannonubie (KOMILUIEKCHbIE) CO€IMHEHUs

Koopnunarmonssle (KoMIUIeKCHbIe) coenuHenus [lonoxkenus Teopun BepHepa. LleHTpanbHbIi aTOM, BHENTHSIS 1 BHYTPEHHSIS
cepbl, KOOPAWHAIIMOHHOE YUCTIO, SIIPO KOMIUTEKCa, ero 3apsij, IIaBHas 1 MoO0YHas BaJieHTHOCTH. HoMeHKtaTypa
KOOPJMHAIIMOHHBIX coeiHeHni. Bujibl nzomepun. Tunuuxbie KoMiuiekcooOpazoBatesu. OakTopbl, ONpeAesisonme
CIIOCOOHOCTh aTOMOB 1 IOHOB BBICTYIATh B KauecTBe KOMIUIeKcooOpa3zoBatens. CoBpeMeHHas TeOprsl CTPOSHIS KOMIUTEKCHBIX
coenuHeHmit. KoBasieHTHBIE (C JOHOPHO-aKIIENITOPHOH 1 TAaTUBHOM CBSI3bI0) M HOHHBIE KOMIUIEKCHI. [ MOpHAM3aIins aTOMHBIX
opbuTasnel mpr KOMIUIEKCOOOPAa30BAHMH U TeOMETPHs KOBAICHTHBIX KOMIUIEKCOB. BHYTpH- 1 BHEITHEOpOUTAILHBIE
KoMmIUIeKchl. [ToBeieHre KOOPIUHAIIMOHHBIX COEIMHEHUI B PACTBOPAX: JUCCOLUALMS, TaOUITbHOCTh, UHEPTHOCTD. [1oJHAs U1
CTyIIeHYaThle KOHCTAHTHl YCTOMYMBOCTH (HECTONKOCTH).

Tema 9. OcHOBBI TUTPUMETPHUYECKHX METO/I0B aHAJIN3A.

TI/ITpI/IMeTpI/I‘IeCKI/Ie METO/Ibl aHAJIN3A. O6HII/I€ CBCACHUS O TUTPUMETPUIECCKUX METOAAX. Ux KIIaCCI/I(l)I/IKaIII/IH, JOCTOMHCTBA U
NPUMEHCHHNE B aHAJIN3E. TpC6OBaHI/IH, NpeabABIIACMbBIC K PEAKINAM B TATPUMETPUYCCKOM aHAJIU3E. HCpBI/I‘IHI)IC CTaHaPThI,
Tpe60BaHI/IH, MMpeaAbABIACMbIC K HUM. dukcaHabl. BTOpI/I‘IHI)IC CTaHOAapPTHI. Touka 5KkBUBaJICHTHOCTH 1 KOHEYHAsA TOUKA
TUTPOBAHUSA MCTO,HI)I 06Hapy)KCHI/IH KOHEYHOH TOUKHU TUTPOBAHUA. 3aK0H KBUBAJICHTOB. KI/ICJIOTHO-OCHOBHOC,
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIILHOE 1 KOMIUIEKCOHOMETPHUYIECKOC TUTPOBAHUE.

5. lepedeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa00THI 00yJarommXxcs mo
JUCHUIINHE (MOLYJII0)

SAEKTPOHHBH
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

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

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

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

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Kapanerbsiaiy M. X., Ipakun C.M. O611ast ¥ HeOpraHuveckasi Xumus -
http://chemistry-chemists.com/forum/viewtopic.php7f=9&t=18&p=1928#p1928

3AE
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Heoprannyeckas xumusi. Jlekimu Ajisl CTyI€HTOB NIepBOro Kypca - http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

O06pazoBatesbHbIN MOPTa MO0 XUMuH - http://www.xumuk.ru/encyklopedia/2123.html

9. MeToquyecKkne yKa3aHus /Iisi 00yYaOIUXCs M0 0CBOEHUIO JUCIHUILIMHBI (MO TyJis1)

Bujg paéor

MeToauuecKue peKoOMeHIamun

JIEKLIANA

PaboTa ¢ KOHCIIEKTOM JISKLIHIA:

Heo6xoaumo mpocMaTpuBaTh KOHCHEKT Cpasy MOCie 3aHATHI, OTMEThTE MaTepral KOHCIIEKTa JIEKLIUHA, KOTOPBIH
BBI3BIBAET 3aTPYAHEHUS U1 IOHMMaHUs1. [lonbITaiitech HAWTH OTBETH HA 3aTPYJHUTEIbHBIE BOIIPOCHI, UCIIONb3Y S
peKoMeHIyeMylo uTepaTypy. Ecim camocrosTebHO He yaanock pa3oOpaThesi B MaTepuaie, chopMyIupynTe
BOIIPOCH U

00paTHTECh 3a IIOMOIIBIO K MPENoJaBaTesio Ha KOHCYJIbTalM| WK Omvkaiiiieii iekuun. PerynsipHo otBozuTe
BpeMs AT

TIOBTOPEHN S IPOMAEHHOTO MaTepyasia, IpOBePsIisi CBOM 3HAHUS, yMEHHUS U HABBIKH MO0 KOHTPOJIBHBIM BOITPOCAM.

J1ab0paTOpHbIe
paboThI

JlaGopaTopHsble 3aHATHs MpeIHa3HAYEHBI U151 YIIyOJIeHHOrO U3yUeHHsI TEOPETUUECKUX BOIPOCOB TUCIUILIAHBI U
OBJIAJICHHsI COBPEMEHHBIMHU IKCIIEPUMEHTATBHBIME METOJAMH HAYKH, YMEHHUEM peIlaTh MPAKTHIECKUE 3a/1auK
MyTeM MMOCTAHOBKH OIbITA. DKCIEPUMEHT MPE/NoaraeT yCBOeHHe HOBOTO 3HAHUSI Yepe3 Tal MaTePUaIbHOTrO
neiictBus. Jla0. 3aHATHA MPOBOISTCS B CHIEIMATBHO 000PY/I0BAHHBIX JIAOOPATOPHSIX, OHU MTPOBOASITCS B
NOArpyIIax, MpernoaBaresieM, BeAyIuM CEMUHAPCKUE U JTabopaTopHble 3aHATHsA. [IpoBeeHre XUMUYECKOTO
IKCIEPUMEHTA CBSI3aHO C MOBBIIIEHHOI OMACHOCTHIO, MO3TOMY paboTaTh B Ta0OPATOPUK MOKHO TOJBKO MOCIE
OCHOBATeJIbHOM MPeIBAPUTETLHON MOAroTOBKY. [Ipy MOArOTOBKM K JTaGOPATOPHBIM pabOTaM CTYCHT HCIOJb3yeT
PEKOMEH/I0BaHHbBIE TIperoaBaresieM YIYeOHUKH U y4eOHble TOCOOHsI, PyKOBOJICTBA IO BHIOJIHEHHUIO J1al. pador,
u3ydaeT Mpyu HeOOXOANMOCTH HHCTPYKIMH MO UCTIONB30BaHKI0 MpubopoB. Ha nab. 3aHsTHsI CTYIeHT 00s13aH
NPUXOUTh TEOPETHIECKU MOATOTOBICHHBIM. CTY/ICHT IOJKEH 3HATh MPaBUIa TEXHUKU 0€30MaCHOCTH,
YCBOEHHBII TEOPETHUYECKHUI MaTepras, OTHOCSIIUICS K JaHHO# J1a0. paboTe; U3yUHTh COJAEpKAHUE U TTOPSIIOK
BBIMOJTHEHHU s J1a0. pabOThl; 3HATH MPUHIIMIIBL ISUCTBUS U MPABIJIA PA0OTHI C U3MEPUTEIbHBIMU NPUOOPAMY;
MOJrOTOBUTH OTBETHI HA MPUBEIEHHBIC B METOJANYECKOM PYKOBOJICTBE KOHTPOJIbHBIE BOIPOCHI; BBHIIIOIHUTh
HEOOXOIUMBIN 00BEM MPEIBAPUTENBHBIX PACIETOB M IIPUTOTOBUTD TAOMIIBL IS BHECEHUS SKCIIEPUMEHTAIbHBIX
3HAYEHUH; YETKO 3HATDH U MPEJICTABIISATh, KaKas XMMHYECKast TIOCY/Ia U KaKUe PeakTUBbI HEOOXOIUMBI [Ts1
BBIMOTHEHH I KAKJOTO OIbITA; YMETh 3alUCHIBATh YPABHEHHsI BCEX BCTPEUAIONINXCS B J1a0. paboTe XUMUUECKHIX
peaxuuii.

CaMOCTOs1-
TenbHas paboTa

CamocrosiTebHasl padoTa MPOBOAUTCS C LENbI0 YIITyOJIeH)s] 3HAHWIH 110 AUCLUIUIMHE U MpelycMaTpHBaeT:

- YTEHHE CTyAEHTaMH PEKOMEHIOBAHHOW JINTEPaTyphl M YCBOCHHE TEOPETUIECKOr0 MaTepraa JUCIUILIIHBL,

- TIOJTOTOBKY K TIPAKTHYECKAM 3aHSTHSIM, JTAOOPATOPHBIM padoTaMm;

- paboty ¢ IHTepHeT-MCTOUHUKAMM;

- TIOJTOTOBKY K Cllaue MPaKTUYECKUX pabOT, BHIIOJHEHHIO TECTOBBIX 3aJaHUH U cllaue K3aMeHa.
[TnannpoBaHKe BpeMEHU Ha CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOTO Ha M3y4YeHHe HACTOSIIIEeH JUCLUTUINHBI,
CTY/IEHTaM JIyullle BCErO OCYIIECTBIIATh Ha BECh CEMECTP, NIPE/IYCMATPHBAS TIPH STOM PETyJIsAPHOE NOBTOPeHUe
MIPOMIEHHOTO MaTepuaia. MaTepual, 3aKOHCIIEKTHPOBAaHHbIN Ha JIEKIUSX, HEOOXOIUMO PeryJIsipHO JIOTIOJIHSATD
CBEICHWSIMH U3 JINTEPATYyPHBIX NCTOYHUKOB, TIPEACTABICHHBIX B pabouell mporpamMMe JUCHUIUTIHBL 1o Kaxgoi
U3 TeM JUIsl CAMOCTOSITEIbHOIO N3YUeHHs], IIPUBEACHHBIX B paboyell mporpamMMe AMCLMIUIMHBI CIIelyeT CHaYasa
MIPOYUTATh PEKOMEHIOBAHHYIO JINTEPATYPY U IPH HEOOXOAUMOCTH COCTABUTH KPATKHUI KOHCIIEKT OCHOBHBIX
TIOJIO’KEHHI, TEPMUHOB, CBEEHHH, TPEOYIOIINX 3aIOMUHAHUS U SBJISIONINXCS OCHOBOIIOJIATAOIIMIMY B 3TOW TeMe
1 [UIs OCBOEGHUS MOC/IEIYIOINX Pa3aesioB Kypca.

9K3aMCH

YcnemHas moaroToBka kK 9K3aMEHY BO3MOKHA JIMIIb B Cl1y4aec CHCTEMATUYECKOW CaMOCTOSATETbHON pa6OTbI B
X0I€ BCEro ceMecTpa. HCHOCPCHCTBCHHO nepea 3Kk3aMEHOM HCO6XOJII/IMO IMPOYNTATh BCE KOHCIIEKThI ﬂeKHHﬁ,
OCBCXKUTH B MTaMATH J'Ia60paTOpHLIC OIIBITBHI U PEHICHUA TUITIOBBIX 3a7a4. HpI/I pemeHnmn 3aJaHUN B
9K3aMCHAallTUOHHOM ounere JUT palfiOHAJIbHOI'O UCIIOJIb30BaAHUSA OTBEJIEHHOTO BPEMCHU JIy4llI€ BHAYAJIE OTBETUTDH
Ha BOITPOCHI, KOTOPLIE BbIZLIBAIOT MEHBLIIIEC BCETO 3any)IHCHI/Iﬁ, PpeIUTHL paC‘{éTHLIC 3a/1a4u, a MOCJI€ BEPHYTHCA K
3aIaHUAM TIOBBIIIIEHHON CJIO)KHOCTH

10. Ilepevyens nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOr0 Mponecca
1o JUCHHILINHE (MOAYJII0), BKJIIOYAs IepevdeHb NPOrpaMMHOro obdecnedeHnst 1 HH(¢ OpMAaIMOHHBIX CIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAIIMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIecca MO JUCIUILIIHE
(Momym0), BKJTI0Yast IepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIICH B
[punoxennu 3 x pabovelt mporpaMMe TUCITUTDIMHBL (MOYJIS).
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11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHH 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl CleayIoiye
KOMIIOHEHTHI:

[MoMelneHus AJ1si CAMOCTOSITENIBHOM paboThl 00YYAIOIIMXCsI, YKOMIUIEKTOBAHHBIE CIICLIAT3UPOBAHHON MeGelIblo (CTOJBI U
CTYJbsI) M OCHAIIIEHHBbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNsI K ceTh "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTHI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).
KomrbioTep 1 npuHTEp ISl paclieyaTKy pa3gaTOuHbIX MATePHAIOB.

12. CpelICTBa ajantanvm npenoaaBaHud JUCHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6paBOBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.]'[61"‘{21101]_[1/16
BOCIIpUsTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3[]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /17151 Pa3IMYHBIX MOJIb30BATECH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX UJIK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/IIjI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CJIyXa MOJTy4aid MH(OOPMALMIO BU3YAIbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUE MTPOrpaMMHBIX CPEJICTB, 06eCHe‘-II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHI/IIjI, CbOpMI/IpyeMLIX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOIMH IS Tlepeiau MHOPMAaLMH, OpPraHu3aLy pa3InyHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHON paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJTb30BAHBI TSI TPOBEACHN ST BUPTYAJIbHBIX JIEKIIMI C BO3MOXHOCTBIO B3aMOJEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaboOT, MPOBEEHUS TPEHHHIOB,
OpraHM3aLK KOJUIEKTUBHON paboTHI;

- IPUMEHEHHE IUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH Il OpraHu3auyy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTpOJIS;

- YBEJIMYEHUE MTPOAOJIKUTEIIbHOCTHA CIaYn 06y‘IaIOH.II/IMC5I HMHBAJIMOM WUJIA JIMIIOM C OI'PaHUYECHHBIMUA BO3MOKHOCTAMHU 310POBbA
(bOpM HpOMC)I(yTO‘{HOﬁ aTTECTAllMU 110 OTHOLICHHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- IPOOOJIKMUTEIIBHOCTU Caun 3a4€Ta WM IK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Oonee yem Ha 90 MUHYT;

- MPOOJDKUTEIBHOCTY TIOATOTOBKHM 00yYAIOIIEerocst K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYypPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBuu ¢ TpedoBanusMu PI'OC BO u yyeOHbIM 11aHOM 110 crienmanbHoctu: 31.05.01
"JleueOHoe neyo" 1 cnienmanmsauuy "JleueOHoe neso’.

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: 2025

OcHoBHas JuTepartypa:

1. AxmeroB, H. C. O6mas u Heopranmdeckast xumus / H. C. Axmeros. - 13-e u3n., crep. - Cankr-IlerepOypr : Jlanb, 2023. -
744 c. - ISBN 978-5-507-45394-8. - Tekcr : anektpoHHBIiA // JIaHb : 971eKTpOoHHO-0MOMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/267359 (nata obpamenus: 13.02.2025). - Pexxum jroctymna: Uist aBTOpH3. TOJIb30BATEIIECH.

2. 3onotoB, 10. A. BBeneHre B aHAMMTHYECKYIO XUMHUIO : yaeOHoe rocooue / 10. A. 30710T0B. - 3-¢ u3n. (311.). - Mocksa :
Jlaboparopus 3HaHmit, 2024. - 266 c. - ISBN 978-5-93208-684-1. - Tekcr : aneKkTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTeYHAs
cucteMa. - URL: https://e.lanbook.com/book/400145 (mata obpamenust: 07.02.2025). - Pexum nocryma: 1jis aBTOpu3.
I10JIb30BaTENEN.

3. Bapb6aunar, 0. A. OcHOBBI aHATMTUYECKON XMMUU: IPAKTUYECKOE PYKOBOACTBO : pykoBojcTBo / 10. A. Bapbanar ; ox
penakiweit 10. A. 3onoTosa [u ap.]. - 3-e w3a. - Mocksa : JlabopaTtopust 3HaHui, 2021. - 465 c. - ISBN 978-5-906828-21-7. -
Tekcr : anexktponnsiii // Jlans : anekTpoHHo-6nbMOTeyHas cucrtema. - URL: https://e.Janbook.com/book/176413 (nata
ooparmrenus: 13.02.2025). - Pexxum moctyna: st aBTOPH3. MOJIb30BaTeNeH.

4. Benses, A. I1. Pusmueckas u koyutonHast xumus : yueOHuk / A. I1. Bensies, B. . Kyuyk ; nox pen. A. I1. bensesa. - 3-e
u3[. , mepepad. u mor. - Mocksa : ['90OTAP-Menua, 2021. - 816 c. - ISBN 978-5-9704-5690-3. - Tekcr : anektponHsiii // 95C
'Koncynbrant crymenra’ : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970456903.html (nata obpammenust:
11.02.2025). - Pexum gocTyna : o HOATHUCKE.

5. Mymikamb6apos, H. H. ®usnyeckast u KomtonaHas XMMHUs : y9eOHHK 7151 MEIMIIMHCKUX BY30B (C 3a1a4aMH M pelIeHUsIMHE) /
Mymkam6apoB H. H. - 5-e uzn. , crep. - Mocksa : ®JIMHTA, 2020. - 455 c. - ISBN 978-5-9765-2295-4. - Tekcr :
anexkTpoHHbI // DBC 'Koncynbrant cryaenra' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN97859765229541.html (nata oo6pamenus: 11.02.2025). - Pexxum moctymna : o
MOJIIUCKE.

JonoHuTeJIbHAS JUTEpaTypa:

1. Tenbpman, M. . Heopranudeckas xumusi : yueOHoe niocodue / M. U. 'enbman, B. I1. FOctparos. - 2-e uzn,., crep. -
Cankr-IlerepOypr : Jlanp, 2022. - 528 c. - ISBN 978-5-8114-0730-9. - Tekcr : anexkTpoHHsii // JlaHp :
3/IeKTpOHHO-OnbIMoTeunas cucrema. - URL: https://e.Janbook.com/book/210713 (aarta obpamenus: 14.02.2025). - Pexum
JoCTyma: Ijisl aBTOPU3. MOJIb30BaTENIeH.

2. AHanMTHYeCKasl XMMUS: XUMUYeCKUe MeTo/ibl aHam3a : yueOHuk / E. I'. Biacosa, A. ®. )Kykos, 1. ®. Kosnocosa [u ap.] ;
nox pepakiwmeit O. M. Tlerpyxuna, JI. B. Ky3nenoBoii. - 2-e u3n. - Mocksa : Jlaboparopust 3Hanwmii, 2021. - 467 c. - ISBN
978-5-93208-502-8. - Tekct : anekTpoHHbI // JlaHb : 35eKTpoHHO-OubIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/166725 (nata obpamenus: 13.02.2025). - Pexxum octyna: Juisi aBTOpU3. TOJIb30BATEIICH.

3. TIpecc, U1. A. OcHoBel 00111l xumuu : yaeOHoe nocodue / M. A. Ipecc. - 2-e uzg., nepepad. - Cankr-ITerepOypr : Jlans,
2022. - 496 c. - ISBN 978-5-8114-1203-7. - Tekcr : 31eKTpoHHblIi // JIaHb : 37IeKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/210965 (nata obpamenus: 14.02.2025). - Pexxum jroctyna: Juist aBTOpU3. TOJIb30BATEIIECH.
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QAEKTPOHHUBIH
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Iporpamma mucimruimasl "Heoprannueckas u ¢puskomtonaHas xumus'"; 31.05.01 "Jleye6Hoe neno”.

4. dpuppuxcoepr, . A. Kypc kosutonHoii Xxumui : yaeOHuK uist By3oB / [I. A. dpuapuxcbepr. - 7-e u3n., crep. -
Cankr-IletepOypr : Jlanb, 2025. - 412 c. - ISBN 978-5-507-50506-7. - Tekct : anekTpoHHbIi // JIaHb :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/440204 (nata obpamenus:: 07.02.2025). - Pexum
JOCTYyIa: [JIsl aBTOPU3. MOJIb30BaTENIeH.
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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 oOpa3oBaTesibHON nporpamme: 2025

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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