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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

3AE
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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:

OCHOBHBIE METO/IbI aHAJIN3a MPOOJEMHBIX CUTYalUi U criocoObl ux BhisiBieHus (YK-1);
METO/IBI, 3a1a91 1 00beKTH nH(popMaroHHoro rmoncka (ITK-3).

HoykeH ymeTs:

CHCTeMAaTH3UPOBATh OCHOBHBIE IPOOJIEMHBIC CUTYAIIUH, KPUTUIECKHU OIIEHUBATh U TIPOBOIUTH KOPPEIISIIUIO0 MEKITY
cocrapjstonmu (YK-1);

aHAJIM3UPOBaTh UH(OPMALIHIO, TPEACTABJICHHYIO B HAyYHOH JIUTepaType U OleHUBaTh 3((PEeKTUBHOCTh HH(POPMAIIIOHHOTO
noucka (TTK-3).

JloyKeH BiageTh:

HaBBIKAMM aHAJIN3a, OLIEHKH W BBISIBJICHUSI COCTABIISIOMUX MTpoOneMHbIx cutyanuii (YK-1);

HaBBIKamMM (popMyJpoBKY nH(popManmoHHoro 3ampoca (I1K-3).

JloyKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

- BBISIBJICHUSI B3aUMOCBSI3H MEK/Ty CTPYKTYPOU, CBOMCTBAMU M PEaKIIMOHHOHN CITIOCOOHOCTHIO XMMUYECKUX COCIMHEHHUI;
- KOHTPOJIS IPABUJIBHOCTH TIOTyYEHHBIX Pe3yJIbTaTOB;

- aHaJIM3a XMMHYECKUX MTPOLECCOB, MPOUCXOSAIIMX MPU B3aUMOJICIICTBUY BEIIECTB, pacueTa BOZMOKHOCTH UX
MIPOTEKAHUS;

- MPOBEJIEHN 1 KAYECTBEHHOTO U KOJIMUECTBEHHOTO aHaIN3a;

- OATOTOBKY Y BBICTYIUICHUS C MTPE3eHTAIINSAME Ha 3aJaHHBIC TEMBL.

2. Mecto guctummasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (MOIyJb) BKMoYeHa B paszaen "B1.0.17 ducturumast (Momyn)" 0OCHOBHOM MpodecCHOHANHON
obpazoBartensHOI mporpammbl 31.05.01 "JledebHoe nemo (JleuebHoe meno)"” u oTHOCUTCS K obs3arensHOl yacti OITOIT BO.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6'bem qUCHHMILIMHBI (MOIYJisI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX HAa
KOHTAKTHYIO PadoTy 00y4awIuxcsa ¢ npemnogasareiemM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSTEIbHYIO
padoTy odydarommxcs

OO01as TpyJOeMKOCTb AUCHUILIMHBL COCTaBIIsIeT 4 3a4eTHbiX (bie) enuuuil(bl) Ha 144 vaca(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 padota - 50 yaca(oB).
KouTposns (3auét / x3amen) - 18 vaca(oB).
dopma MpOMeKyTOUHOTO KOHTPOJISI AMCLMIUTIHBL: 9K3aMeH B 1 cemecTpe.
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Iporpamma mucimruimasl "Heoprannueckas u ¢puskomtonaHas xumus'"; 31.05.01 "Jleye6Hoe neno”.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst 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. [Kiaccel HeOpraHMYeCKUX COeAUHEHUIT 1 2 0 0 0 8 0 6

2. [Tema 2. CtpoeHue aToma 1 2 0 0 0 0 0 5
Tema 3. Xumnueckas cBsA3b Y BAJIEHTHOCTD.

3. |MexMoneKyIspHble B3aUMOAEHCTBUSA 1 2 0 0 0 0 0 5

Tema 4. XuMudeckass TepMOAMHAMUKA. TerioBe

4. [apdexTsr peakuuii. [lepoe 1 BTopoe Havano 1 2 0 0 0 6 0 6
TEPMOIMHAMUKHU

5. [Tema 5. Xumuueckast KHHETHKA 1 2 0 0 0 8 0 5

6. Tema 6. PacTBOpHI 1 peakIyiy B BOAHBIX PACTBOpPax 1 2 0 0 0 10 0 6

Tema 7. OKUCIIUTENBHO-BOCCTAHOBUTEJILHBIE

7. [mpouecch 1 2 0 0 0 6 0 5

g Tema 8. KoopanHanyoHHbIe (KOMIUIEKCHBIE) 1 2 0 0 0 2 0 4
coequHEHNS

9 Tema 9. OCHOBBI TUTPUMETPUYECKUX METOIOB 1 0 0 0 0 20 0 g
aHa/IM3a.
I1Toro 16 0 0 0 60 0 50

4.2 Coaep:xaHue JUCHHUIIMHBI (MOIYJIs1)
Tema 1. OcHOBHBIE MOHATHS U 3aK0HBI XuMuH. Kiaccel Heopranumue cKux co e/ 1iuHeHn il

OcHoBHbIe TOHATHS XUMHUU. AToM. Mosiekyna. XMMUYecKHi 31eMeHT. MI30TOIHBIN COCTaB XMMHYECKHUX 31eMeHTOB. [Ipoctoe n
CJIO’KHOE BeIeCTBO. XMMHYECKUI SKBUBAJICHT. ArperaTHOe COCTOsIHUE BelllecTBa. XapaKTepHble 0COOSHHOCTU Pa3IM9HbIX
arperaTHbIX COCTOSIHHMI BelllecTBa. TemrmepaTypHsle yCIOBHUS UX cyliecTBoBaHMs. [IoHATHE O cTaHIapTHBIX ycnoBusx.Kimaccer
HEOpraHWYecKHX CoeJuHEeHn: knaccudukanys. [TomyyeHne n cBOWCTBA OKCHIOB, THAPOKCHIOB, KACIOT U COJEH.
I'pacprueckue hopmyJibl ¥ X IPUMEHNMOCTD K BELIIECTBAM C Pa3IMYHON CTPYKTYPOH.

Tema 2. CTpoeHne aToma

Baxueiinme nousaTus. Vicropust pa3BuTHs npecTaBieHuid o crpoernn atoMa. Teopust bopa. BosmHoBast Teopust ctpoeHus
aroma. [IBoficTBeHHast IpUpoa JIeKTpoHa. [IpuHIHI HeonpeneaeHHOCTH. [IoHATHE 00 31eKTPOHHOM O0J1aKe. DIeKTPOHHAS
TIoTHOCTD. [IoHATHE 0 paguyce aToma. KBaHTOBBIE UKCIIa Kak XapaKTEPUCTUKH COCTOSTHUS 9JIEKTPOHA B aTOME. S-, p-, d-, -
9JIeKTPOHBL. [IOHATHS: SHEPreTHIECKUil YPOBEHb, IOy POBEHb, JIEKTPOHHBIHA CJION, SJIEKTPOHHAS 000JI0UKa, AaTOMHASI OpOUTAIb
(AO). Mpunnun [Mayau u eMKOCTh JIEKTPOHHBIX 000s104ek. [TpaBuiio XyHaa v MOPSIIOK 3aM0THEHHsI AaTOMHBIX OpOUTAIIEH.
CrpoeHue /IeKTPOHHBIX 000I0YEK aTOMOB 3JIEMEHTOB.

Tema 3. Xumnueckasi CBSI3b M BAJT€HTHOCTh. Me:KMOJIEKYJISIDHbIE B3aNMO 1€ CTBHUSI

Baxueiimue nouatus. OCHOBHBIE OCOOEHHOCTH XUMHYECKOTO B3aUMOIEHCTBHISA (XUMHUYECKOMN CBA3M) M MEXAHU3M
00pa30BaHUsI XUMHIUECKOH CBSI3H. HachlmaeMocTh U HalpaBIeHHOCTh XMMUIECKOH CBsi3u. KBaHTOBO-MexaHWYecKast TPaKTOBKa
MeXaHW3Ma 00pa30BaHUS CBSI3U B MOJIEKYJie Bogopoaa. OCHOBHBIE THITHl XMMUYECKOU CBSI3U: KOBAJICGHTHAS (HEMOJISIpHAS
MOJIsIpHAst), MOHHAsI, MeTanyeckasi. OCHOBHBIE MOJI0KeHHs Teopun BaieHTHbIX cBsizell (BC). OcobeHHOCTH 00pa3oBaHuUs
CBsI3el 110 JOHOPHO-aKIIENTOPHOMY MeXaHU3MYy. BaleHTHOCTh XMUMITUECKHX JIeMEeHTOB. BaneHTHOCTh ¢ mo3uruu Teopruu BC.
BamentHocTs s-, p-, d-, f -amemenToB. [locTosiHHAS U TIepeMeHHAsI BAJICHTHOCTH. BalleHTHOCTD ¥ CTETICHb OKUCIICHHS aTOMOB
3JIEMEHTOB B UX coequHeHHsX. Teopus MoJeKysipHbIx opoutaeit (MO). OcHoBHbIe nonoxkenus Teopurt MO.
SHepretryeckas quarpamma. Ces3piBatonive u pa3pexirsomue MO. DHeprerindeckue auarpammbl MO IBYXaTOMHBIX MOJICKYT
3JIEMEHTOB 2-T0 nepuoja. curma- u nu-MO

Tema 4. Xumuueckasi repmoauHamMuka. Temrosbie 3¢ g ekxtol peaknuii. [IepBoe u BTOpoe HaYaxo
TepMO JMHAMHKHA

SAEKTPOHHBH
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Baxneiinue nonarua. Tepmonunamuyeckas cucreMa. I[Tapamerpsl coctosiHus. PyHKIMM COCTOSHMSA, MOHATHE O MOJTHOM
middepenimane. Komnonenr u ¢aza. Pabora u terora. [lonsitue BHyTpeHHe# sHeprun cucremsl. [lepoe Havano
tepMoguHamMuKU. TToHsATHE SHTaNBNNKN. COOTHOILIEHU MEX/1y SHTANIBINEN, TEIUIOTON U BHYyTpeHHe! sHeprueil. 3akoH 'ecca.
CranpaprHoe coctosinue. CTaHIapTHas SHTAIBINS 00pa30BaHMs BelllecTBa. BrrunciieHne sHTaIbNuMiA peakiyii n3 BeJMIuH
CTaHJAPTHHIX SHTAJBINI 00PA30BaHMsI WM CTOPAHUsSI ICXOJHBIX M KOHEUHBIX BeleCTB. Bropoe Havano TepMoJuHaAMUKHY.
Ionsarue surponuu. CraTrcTHYecKass MHTepnpeTanys SHTporuu. CTaHIapTHas SHTPOIMS BelllecTBa. BivisHue Temnepartypsl
Ha BemuuHy aHTpornmu. [Tonstue sueprumn ['m66ca. CooTHomeHe Mexay Hepruii [ mooca, sHTaNbIMEN 1 SHTpONEN
cucrembl. CtannaptHast sHeprus [ n606ca o6pasoBanus BelecTBa. BimsiHue Temnieparyphl Ha BeJMIMHYy SHepruu ['mooca.
Nzmenenne snepruu ['m66ca u HarpaBiieHHe MPOTEKaHUs peakluid. Posib SHTAIBITMIHOTO, SHTPONUIHOTO (PaKTOPOB U
TEeMIIEPaTyphl B OLICHKE HAIIPABJIEHUS U MOJHOTHI IPOTEKaHUS peakLuil.

Tema 5. XumMnueckas KHHETHKA

T'omoreHnHsle 1 re€TCPOreHHbIC PEaKIIUU. IlonsiTue o CKOpPOCTH XUMHYECKOI peaKkuuu. 3akoH ﬂeﬁCTBHH mMacc. qDaKTOpLI,
onpeaeIArmnue CKOpoCcTb XUMUYECKON peaknuu. Koncranra CKOpPOCTH XUMHYECKOI peaKkuuu. MHOFOCTaﬂHﬁHHe peakuuu.
HOpHIlOK 1 MOJICKYJIAPHOCTDb peakunﬁ. MHOFOCTa,HPIﬁHLIe MMPOUECCHI U 3aKOH ﬂeﬁCTBHH macc. Biusiaue TEMIIEPAaTypbl Ha
CKOPOCTb XUMHYECKOI peakuuu. TeMnepaTypHLIﬁ KOSCI)CI)I/IHI/ICHT CKOpPOCTH. 3Hepmﬂ aKTHUBaluK. q)aKTOPI)I, orpenednme
BCJIMYMHY SHEPIrun aKTUBALIUU. SHepFI/Iﬂ AKTUBAIUM U CKOPOCTb pEaKIUu. HepexonHoe COCTOAHUE NN aKTI/IBI/IpOBaHHHﬁ
KOMILJIEKC. YPaBHCHI/IC AppeHHyca. Bnusinue KaTaJIM3aToOPOB Ha CKOPOCTb XUMHYECKON peakuuu. I'oMmoreHHble 1 T€TePOrcHHLIC
KaTaJIMTUYCCKUE PEAKIINU. KaTtamutunyeckue AObI. I/IHFI/I6I/ITOpr. CMCI_[ICHI/IC XUMHYECKOI0 paBHOBECUSA 11O BO3)16fICTBI/ICM
Pas3IMYHbIX CbaKTOpOB (I/I3MCHCHI/IC TEMIIEPATyphbl, JaBJICHUA, KOHUEHTPALIUU pearupyrommx BCH_IGCTB).

Tema 6. PacTBOpbI M peakiiuu B BOJHBIX pacTBOpax

pactBopax Baxneliue nonatusa. PactBopenue kak (pU3MKO-XUMHUUECKU npoliecc. MI3MeHeHre SHTAIBINY U SHTPOITNU IIPU
pactBopenuu BeniectB. ConbBaranusi. CosbBatsel. OcoOble CBOWCTBA BOIbI Kak pactBoputess. 'uaparsl. Kpucramioruaparst.
PactBopumocTs BelecTB. PacTBopeHre TBEp/IbIX, JKUIKUX U ra3000pa3HbIX BeleCTB. BimsiHue Temmieparypsl, 4aBjieHUs 1
NIPUPO/IBI BEIECTB HA MX B3AMMHYIO pacTBOPUMOCTh. CIOCOOBI BHIPaKEHHsI COCTaBa paCTBOPOB: MaccoBasi JOJIsl, MOJISIPHOCTB,
HOPMAJIbHOCTb, MOJISIIBHOCTb, MOJIsIpHas 10J1s. 3akoHsl Payna u Bant-T'odda.

Tema 7. OKHCJIHTEJHLHO-BOCCTAHOBHTEJILHbBIE npoueccol

Baxueiimume noHstus. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE peakuu. THUITbI OKUCIUTETbHO-BOCCTAHOBUTEIbHBIX PEAKIIHA.
CocrapyieHre YpaBHEHUI OKUCIIMTEIbHO-BOCCTAHOBUTE/IBHBIX peakiuid. [1on6op K03 DUITMEHTOB: METOJ JICKTPOHHOTO
OajiaHca, HOHHO-3JIEKTPOHHBIN MeTO/I. M300pakeHne OKUCIUTEIbHO-BOCCTAHOBUTEITBHBIX (PEIOKC-) CUCTEM METOIOM
MOJIypeakIuii (4acTHBIX peakiuil). OKUCIUTETbHO-BOCCTAHOBUTEBHBIN (PEOKC-) MOTEHIIUAT KaK KOJIMYeCTBEHHASI
XapaKTepHUCTHKA peJloKc-cucTeMbl. Y paBHenue HepHera. CTaHIapTHBIE peIOKC-TIOTEHIMANBI M CIIOCOOBI X ONpE/IC/ICHHUS.
BonopoaHsiil 31eKTpoa. DAEKTPOXUMUUECKUN Psijl HATPSDKEHUIH METAJIOB. 3aBUCUMOCTDb BEJTMUUHBI PeJIOKC-TIOTeHITHAIa
CHCTEMBI OT KOHIIEHTPAIIMU UOHOB, TeMIlepaTypsl, pH, KoMILIiekcooOpa3oBaHus B pacTBope. PeTokc-TIOTeHIMabI ¥ OlIEHKA
HaMpaBJIeHUs] U TIOJHOTHI MPOTEKAHUsI OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIMiA. 3aBUCUMOCTb MEXY BEIUUYMHAMU
PEeIOKC-TIOTEHIMAIOB CUCTEM U M3MeHeHHeM 3Hepruu [ m606ca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE ITPOIIECCHI C yYacTHEeM
3JIEKTPUYECKOro TOKa. IHepTHbIE U aKTUBHbIE 1eKTPOoIbl. CXeMbI IPOLIECCOB HA JEKTPOAAX MPH JIEKTPOJIU3e PACIIaBOB U
BOJIHBIX PaCTBOPOB.

Tema 8. KoopannanmmonHbie (KOMILIEKCHbIE) COeTMHEHHs

[Tonoxenus Teopun BepHepa. LleHTpanbHblA aTOM, BHELITHSISI U BHYTPEeHHsIs1 chepbl, KOOPAUHAIIMOHHOE YUCIIO, SIAPO
KOMILJIEKCa, ero 3apsijl, IJIaBHast U MoOoYHast BajleHTHOCTH. HOMeHKIIaTypa KOOPIUHAITMOHHBIX COeTUHEHMIA. TUyHbIe
KOMILIEKCooOpa3oBatesin. DakTophl, ONpeessioNye CIOCOOHOCTh ATOMOB M HOHOB BBICTYIIATh B KAUeCTBE
KoMILUIeKcooOpa3oBareliss. CoBpeMeHHas TeOpHsl CTPOSHHsI KOMIUIEKCHBIX coeinHeHuit. KoBaieHTHbIe (¢
JIOHOPHO-aKIIENITOPHOM U TATUBHOM CBSI3bI0) U MOHHBIC KOMIUICKCHL. | MOpUAM3aINs aTOMHBIX OpOUTANICH Ty
KOMILJIEKCOOOpa30BaHUK U FeOMETpHUst KOBAJICHTHBIX KOMIUIEKCOB. BHYTpU- U BHENITHEOPOUTAIbHBIE KOMILIEKCHL. [loBeneHue
KOOPIUHAIIOHHBIX COSTUHEHWIA B pacTBOpAX: JUCCOIMAINS, JTAOUIBHOCTb, MHEPTHOCTD. [10JTHAS U CTyIeHYaThie KOHCTAHTHI
YCTOMYUBOCTH (HECTOMKOCTH).

Tema 9. OCHOBBI TUTPUMETPHYECKHX METOJ0B aHAJIN3A.

Turpumerprueckue MeTopl aHa3a. OOIMe CBEICHUs O TUTPUMETPUUECKUX MeTosax. VX kiaccudukanusi, JOCTOMHCTBA U
npuMeHeHue B aHaim3e. TpeOoBaHus, MpeAbsBIisseMble K peaklisM B TATPUMETPUYECKOM aHasm3e. [lepBuyHble CTaHIapTHI,
TpeOoBaHuUs, peAbsiBisgeMble K HUM. PrkcaHanbl. Bropuuhble ctaHnapTsl. Touka SKBUBAIEHTHOCTH M KOHEYHAsI TOUKA
TUTpOBaHUsI MeTo/ibl OOHapyKEeHHsSI KOHEUHOUN TOUYKHM TUTPOBAHUS. 3aKOH 9KBUBaJIEHTOB. KHCIOTHO-OCHOBHOE,
OKMCJIUTENIbHO-BOCCTAHOBUTEIBHOE I KOMIUIEKCOHOMETPUYECKOE TUTPOBAHHUE.

5. IIepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA A CAMOCTOSTEJbHOM PadoThl 00yJaloMUXCs M0
JUCHUNIIHE (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
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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

JIa6. 3aHATUS NpeJHA3HAYCHBI TSI YTITyOJIeHHOTO U3yJYeHHUsI TeOPETHYECKHUX BOMPOCOB JUCHUILIHHBI U OBJIAICHHSI
COBPEMEHHBIMHU SKCIIEPUMEHTATBHBIMUI METOJAMY HAYKH, YMEHHUEM PEIllaTh MPAKTHIECKUE 3a/1aul yTeEM
MOCTAHOBKH OIBITA. DKCIIEPUMEHT MPEJIoJaraeT yCBOSHHE HOBOTO 3HAHMS Yepes3 3Tall MaTepUaIbHOrO JeHCTBUSI.
JIa6. 3aHATHS IPOBOAATCSA B CMIENUATBHO 000PYI0BaHHbBIX Ta00OPATOPHUSX, OHH IIPOBOJSTCS B MOArPYIIIaX,
npernoiaBaTesieM, BeyIlM CeMUHAPCKHUE U JIa0OpaTopHbie 3aHsTHs. [IpoBe/ieHIe XMMUIECKOTO IKCIIepUMEHTa
CBSI3aHO C MOBBIIIEHHOH OMAaCHOCTHIO, MO3TOMY PabOTaTh B TAOOPATOPUH MOKHO TOJIBKO MOCIIE OCHOBATEIbHOM
NpeIBapUTEIbHOM MOATOTOBKY. [1py MOArOTOBKH K JIAGOPATOPHBIM paboTaM CTYAEHT UCHIONb3YeT
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 K 9K3aMEHY BO3MOKHA JIMIIb B Cl1y4aec CHCTEMATUYECKOW CaMOCTOSATETbHON pa6OTbI B
X0I€ BCEro ceMecTpa. HCHOCPCHCTBCHHO nepea 3K3aMEHOM HCO6XOJII/IMO IMPOYNTATh BCE KOHCIIEKThI ﬂeKHHﬁ,
OCBCXKUTH B MTaMATH J'Ia60paTOpHLIC OIIBITBHI U PEHICHUA TUIIOBBIX 3a71a4. HpI/I pemeHnmn 3aJaHUl B
9K3aMCHAallTUOHHOM ouere JUT palfiOHAJIbHOI'O UCIIOJIb30BaHUSA OTBEJIEHHOTO BPEMCHU JIy4llI€ BHAYAJIE OTBETUTDH
Ha BOITPOCHI, KOTOPLIE BbIZLIBAIOT MEHBLIIIE BCETO 3any)IHCHI/Iﬁ, PEIUTHL paC‘{éTHLIC 3a/la4u, a MOCJI€ BEPHYTLHCA K
3aIaHUAM TIOBBIIIIEHHOH CJIO)KHOCTH

10. Ilepevyens nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBIX MPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
1o JUCHHILINHE (MOAYJII0), BKJIIOYAs epedeHb MPOrpaMMHOro odecnedeHnst 1 HH¢ OpMAIMOHHBIX CIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)
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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 o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

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 oOpa3oBaTesibHON nporpamme: 2023

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

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

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

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

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

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

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