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

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

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

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
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-8 CriocoOeH MCIOIb30BaTh OCHOBHbIE (PM3UKO-XUMHYECKUE, MaTEMaTHUECKUE U

CCTECTBEHHOHAYYHBIE ITOHATUA U METObI TP PEIIEHUN HpO(l)eCCI/IOHaIIbHLIX 3aga4

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

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

3HATD:

TEPMUHBI U IOHSATHS, KOTOPbIE MOT'YT UCIOJIb30BAThCS MpU OCBOeHUH auctuiuivHbl (OITK-8);
METO/IBl, 3371241 1 00beKThl nHpopMaroHHoro noucka (TIK-3).

JoKeH yMeTh:
YMETh:
MPUMEHSTh (PUBUKO-XUMUUYECKUE, MATEMATUYECKUE U UHbIe ecTecTBeHHOHayuHble MoHsATHs (OIIK-8);

aHAJIM3UPOBaTh UH(OPMALIHIO, TPEACTABJICHHYIO B HAyYHOH JIUTEpaType U OlleHnBaTh 3((PeKTUBHOCTh MH(POPMAIIIOHHOTO
noucka (ITK-3)

JloJkeH BlIaJeTh:
BJIAJETD:

(pUBUKO-XUMUYECKUMU, MATEMATUUECKUMU U UHBIMU ecTecCTBEeHHOHay4YHbIMU NoHsATUsIMU (OTTK-8);
HaBBIKamM# (popMyarpoBKY HH(popManmoHHoro 3arpoca (I1K-3).

JIOJ'DKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

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

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

- IPOBEACHUSA KAYCCTBEHHOI'O U KOJIMYCCTBEHHOI'O aHAJIN3a;

- NOATOTOBKH! M BBICTYIUJICHUSA C IPE3CHTAUAMU HA 3aJaAHHBIC TEMBI.

2. Mecto guctmmumabl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruiHa (MOIyJb) BKMoYeHa B paszaen "B1.0.17 Jucnurumast (Momym)" OCHOBHOH MPpoecCHOHANBHON
obpasoBaresbHON porpammsl 31.05.03 "Cromatosnorust (Cromaronorus)” 1 OTHOCUTCS K obs3atenbHoi yactu OITOIT BO.

OcBauBaercs Ha | kypce B 1 cemectpe.

3. O6'beM qUCHUILIHHBI (MOYJIsI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO padoTy 00y4awImuxcsa ¢ npemnogasareemM (10 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATEbHYIO
padoTy o0yJaomuxcs

O01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 3 3a4eTHbIX (bie) enuHui(bl) Ha 108 yaca(oB).

KonrakTtHas padora - 60 yaca(oB), B TOM UHCIIe JIEKITUH - 16 9aca(oB), mpakTudeckue 3aHATus - 0 yaca(oB), 1a00paTOpHBIE
padoTs! - 44 gaca(oB), KOHTPOJIb CAMOCTOSITETbHON paboThl - ) Jaca(oB).

CamocrositesibHast padota - 30 vaca(oB).
KouTposnsb (3auét / x3amen) - 18 vaca(oB).
dopma MpoMexyTOUHOrO KOHTPOJIS JUCIMIUIMHBL: 9K3aMeH B 1 cemectpe.

Crpannua 3 u3 10.




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

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 HeOpraHMYEeCKUX COeANHEHUIT 1 2 0 0 0 8 0 4

2. [Tema 2. CrpoeHue atoma 1 2 0 0 0 2 0 6
Tema 3. Xumuueckast CBSI3b U BAJICHTHOCTb.

3. |MexMoNeKyIspHble B3aUMOAEHCTBUSA 1 2 0 0 0 2 0 6

Tema 4. Xumuueckasi TepMoIMHaMKKa. TernoBbie

4. [>dexTsl peakuuii. [lepeoe 1 BTopoe Havano 1 2 0 0 0 4 0 6
TEPMOMHAMUAKH

5. |Tema 5. XumudecKasi KHHETUKA 1 2 0 0 0 6 0 2

6. Tema 6. PacTBOpHI U peakIVy B BOJHBIX PACTBOPax 1 > 0 0 0 10 0 >
Tema 7. OKHCIUTENILHO-BOCCTAHOBHUTE IbHBIE

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

] Tema 8. KoopauHalivoHHble (KOMILJIEKCHbIE) 1 2 0 0 0 6 0 2
COEIMHEHU ST
I1Toro 16 0 0 0 44 0 30

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

OcHoBHbIe TOHATHS XUMHU. AToM. Mosiekyna. XMMUYecKHi 31eMeHT. MI30TOIHBIN COCTaB XMMHYECKHUX 31eMeHTOB. [Ipoctoe n
CJIOKHOE BeIeCTBO. XMMHYECKUI SKBUBAJICHT. ArperaTHoOe COCTOsIHUE BelllecTBa. XapaKTepHble 0COOSHHOCTU Pa3IM9HbIX
arperaTHbIX COCTOSIHMM BelllecTBa. TemrmepaTypHsle yCIOBHUS UX cylecTBoBaHMs. [IoHATHE O cTaHIapTHBIX ycnoBusx.Kiaccer
HEOPraHWYecKHX CoeJuHEeHnH: kiaccudukarys. [TomydyeHne n cBOWCTBA OKCHIOB, THAPOKCHIOB, KACIOT U COJEH.
I'pacprueckue hopmyJibl ¥ X IPUMEHMMOCTD K BELIECTBAM C Pa3IMYHON CTPYKTYPOH.

Tema 2. CTpoeHne aToma

Baxneiinme nousaTus. Vicropust pa3BuTHs npecTaBieHui o cTpoernn aroMa. Teopust bopa. BosHoBast Teopust crpoeHus
aroma. [IBoficTBeHHast IpUpoJa JIeKTpoHa. [IpuHIHI HeonpeneaeHHOCTH. [IoHATHE 00 31eKTPOHHOM O0J1aKe. DIeKTPOHHAS
TI0THOCTD. [IoHATHE 0 paguyce aToma. KBaHTOBBIE UKCIIa KaK XapaKTEPUCTUKH COCTOSTHUS JIEKTPOHA B aTOME. S-, p-, d-, -
9JIeKTPOHbL. [IOHATHUS: SHEPreTHIECKUil YPOBEHb, IOy POBEHb, JIEKTPOHHBIHA CJION, SJIEKTPOHHAS 000JI0UKa, AaTOMHASI OpOUTAIb
(AO). Mpunuun [Mayau u eMKOCTh JIEKTPOHHBIX 000s104ek. [TpaBusio XyHaa v MOPSIIOK 3aMOTHEHHsI AaTOMHbBIX OpOUTAIIEH.
CrpoeHue /IeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB.

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

Baxueiimme nouatus. OCHOBHbBIE OCOOEHHOCTH XUMHYECKOTO B3aUMOIEHCTBHISA (XUMUYECKOMN CBA3M) M MEXAHU3M
00pa30BaHUsI XUMHIUECKON CBSI3H. HacklmaeMocTh U HalpaBIeHHOCTh XMMUIECKOH CBsi3U. KBaHTOBO-MexaHWYecKast TPaKTOBKa
MeXaHu3Ma 00pa30BaHUS CBSI3U B MOJIEKYJie Bogopoaa. OCHOBHBIE THITHl XMMUYIECKOM CBSI3U: KOBAJICHTHAS (HEMOJISIpHAS 1
MOJIsIpHAst), MOHHAs1, MeTanieckasi. OCHOBHBIE MMOJI0KeHHs Teopun BajieHTHbIX cBsizell (BC). OcobeHHOCTH 00pa3oBaHuUst
CBsI3el TI0 JOHOPHO-aKIIENTOPHOMY MeXaHU3My. BaleHTHOCTh XUMITUECKHX JIeMEeHTOB. BaneHTHOCTh ¢ mo3uruu Teopru BC.
BamentHocTs s-, p-, d-, f -amemenToB. [locTosiHHAS U IepeMeHHAsI BAJICHTHOCTH. BalleHTHOCTD ¥ CTETICHb OKUCIICHHS aTOMOB
3JIEMEHTOB B UX coeuHeHHsX. Teopus MoJeKyisipHbIx opoutaeit (MO). OcHoBHbIe nonoxkenus Teopurt MO.
SHepretryeckas quarpamma. Ces3piBatonive u pa3pexirstiomue MO. DHeprerindeckre auarpammbl MO ITBYXaTOMHBIX MOJICKYT
3JIEMEHTOB 2-T0 nepuoja. curma- u nu-MO

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

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

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

Baxmueiinue nousatus. PactBopeHue kak (pU3NKO-XUMUYECKHI Mponiecc. MI3MeHeHne SHTAIbIIMU U SHTPOIMHU MPU PACTBOPEHUU
BemiectB. CosnpBatanus. CosbBaTbl. OcoOble CBOMCTBA BOMBI Kak pacTBoputesis. ['unpatel. Kpucramioruaparsl. PactBopumocts
BelllecTB. PacTBOpeHne TBEPIBIX, KUJKHUX U ra3000pa3HbIX BelllecTB. BiMsiHUe TeMIepaTyphl, JaBJICHUsI U IIPUPO/IbI BEIECTB Ha
UX B3aUMHYIO pacTBOPUMOCTb. CIOCOOBI BBIPaKEHHS COCTaBa PACTBOPOB: MaccoBast 10J1sl, MOJISIPHOCTb, HOPMAJIbHOCTb,
MOJISUTBHOCTb, MOJIsSIpHast 10Jis1. 3akoHbl Payss u Baut-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).

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUIIIHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HernocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHasl paboTa 00yYaIoIMXCs BKIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JAUCHMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOIHSIOT 3aIaHKsl, HAlIPaBJeHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUI U HABHIKOB,
TOTOBATCS K TEKYLEMY ¥ IPOMEKYTOYHOMY KOHTPOJIO TI0 JUCLIUILIMHE.

OpraHu3aiyst CaMOCTOSITENIbHON padOThl O0YUAIOIINXCS perIaMEeHTUPYETCs] HOPMATUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JTUTEPATYPOU U 3IEKTPOHHBIMU 00Pa30BaTEIbHBIMU PECYpPCAMU, BKITIOYAS:

INopsiok OpraHu3aLuK 1 OCYILECTBICHHS 00pa30BaTeIbHOM AesATEIbHOCTH IO 00pa30BaTeIbHbIM ITPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMmam OakajaBpuara, mporpaMMaM CrielMaIuTeTa, porpaMMaM MarkucTparypsl (YTBEpKIEH MPUKA30M
MunucTtepcTBa HayKu U BhIcIIero odpasoBaHus Poccuiickoit ®epeparmu ot 6 anpens 2021 roga Ne245)

O PAEKTPOHHBIH
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IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparn Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbubIi yHUBEpCUTET"

ITpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOrO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHHS BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akTHI KazaHckoro (ITpuBosskckoro) denepaabHOrO yHUBEPCUTETa

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

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MO,IIyIIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTGH].[I/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. CDOH,[[ OLICHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢oHze oLIeHOUHBIX CPEeCTB COAEPKUTCA creayomas HHpOopMaLus:

- COOTBETCTBHME KOMIIETEHIIUH [UIAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 AUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 10 JUCHUILTAHE (MOIYJIO);

- OINMCaHUe MOPSIKA MPUMEHEHUs U MPOLIeYyPbl OLIEHUBAHUS /151 KaXkKIOTO OIIEHOYHOTO CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKaHNE OLICHOYHBIX CPEACTB, BKJIIOYas Tpe60BaHI/IH, MPEABABIACMBIE K HCﬁCTBHHM 06yqa10u11/1xc;{, AEMOHCTPHUPYEMBIM
pe3yiibTaTtaM, 3aJaHuA pa3JINYHbIX THUIIOB.

®DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Iprnoxkenun 1 K mporpaMme JUCIUILTHHBL (MOIYITIO).

7. llepedyeHb JUTEPATYPbI, HEOOXOUMOI AJIsI 0CBOEHHS JUCIUIIMHBI (MOMYJIST)

OcBoeHre JUCLMILIAHBL (MOLYJIs) MPeonaraeT u3ydeHue OCHOBHOM U TOOJIHHUTENbHOM yueOHOl uTepaTypsl. Jluteparypa
MOXeT OBbITh JOCTYITHA OOYYAIOIIMMCSI B OTHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CHCTEMBI HA OCHOBaHHH 3aKTI0YeHHbIX KPY oroBopos ¢
TIPaBOOOIAIATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubnuoreke um. H.U. Jlo6auesckoro. OOyyaiomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIJIAMU 110J1b30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH NPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [TapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn NCronb30BaHNM TTeYaTHBIX U3AaHUN OMOIMOTEYHbIN (hOHT
JOJDKEH OBbITh YKOMIUIEKTOBAH UMHU M3 pacuera He MeHee 0,5 sx3emiuisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTENBHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Jull, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUILIMHY.

INepeueHb OCHOBHOI M IOTIOHUTENILHON y4eOHOI IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHBL. OH MOAJIEXHUT OOHOBJIEHUIO IPH M3MEHEHUH YCIIOBHI JoroBopoB KOV ¢
paBoodIagaTeIsIMK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (oraoB HayuHoii Ounbmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€HHUS JUCIUIIUHBI (MOTyJIsT)

Kapanerssan M.X., pakun C.1. O6uiast u Heoprannieckasi Xumus -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

Heoprannyeckas xumus. JIekimu 1 CTYIeHTOB MepBOro Kypca - http://www.chem.msu.ru/rus/teaching/thermo/welcome.html
O6pazoBaTesbHBIN MopTall 1Mo XUMHUH - http://www.xumuk.ru/encyklopedia/2123.html

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

Crpanuua 6 u3 10.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Pabora ¢ KOHCIIEKTOM JIEKLIH:

Heo6xoaumMo mpocMaTpuBaTh KOHCIEKT Cpa3y MOC/e 3aHATHIA, OTMEThTE MaTepUal KOHCIIEKTA JIEKIIUA, KOTOPBI
BBI3BIBAET 3aTPYAHEHUS 151 IOHUMaHUsl. [ToMbITaliTeCh HAWTH OTBETHI HA 3aTPYJHUTEILHbIE BOIIPOCHI, UCIIONb3Y s
peKOMeH 1yeMyIo TuTepaTypy. Eciiu caMocTosATe IbHO He yaaaoch pa3o0paThesi B MaTepuae, chopMyupyiiTe
BOIPOCHI U

00paTUTECh 3a TIOMOIIBIO K MPEMOJaBATEI0 Ha KOHCYIbTAIIMK WK OJIMoKalIe ek, PeryisipHo oTBoauTe
BpeMs JIIst

MOBTOPEHU s TIPOMIEHHOTO MaTepUaia, POBEPsisi CBOM 3HAHUS, YMEHUS M HABBIKH 110 KOHTPOJIBHBIM BOITPOCAM.

J1ab0paTOpHbIE
paboThI

Jla6. 3aHATHSA NpeJHa3HAYEHBI IS YIIIyOJIeHHOTO U3y4YeHHUs] TEOPETHYECKUX BOIPOCOB JUCLIUIUIMHBI M OBJIAJICHHS
COBPEMEHHBIMHU SKCTIEPUMEHTAIbHBIMI METOJAMH HAYKH, YMEHUEM pellaTh IPaKTHYECKUe 3a1aut ITyTeM
MOCTAHOBKH OMBITA. KCIIEPHUMEHT IPEATIoaraeT yCBOSHHE HOBOTO 3HAHMs Yepes 3Tall MaTepHAIBHOTO JeHCTBHSI.
JIa6. 3aHATHS NPOBOAATCSA B CIIELMATbHO 000PYIOBaHHbBIX J1A00OPATOPHUSX, OHU IPOBOJATCS B MOArPYIIIaX,
MIperojaBaTeseM, BeAYyIM CEMUHAPCKUE 1 TabopaTopHble 3aHATHSA. [IpoBeseHrne XMMIYEeCKOro SKCIepIMeHTa
CBSI3aHO C MOBBIIEHHOH OMAaCHOCTBIO, TO3TOMY PaboTaTh B JA0OPATOPUKM MOKHO TOJIBKO IOCIIE OCHOBATEIbHOM
MIpeJBapUTENIbHOM TOArOTOBKY. [1pH MOATOTOBKY K JIAGOPaTOPHBIM paboTaM CTyAEHT UCHIONIb3YeT
PEKOMEeH/I0BaHHbIE TIperoiaBaresieM yIeOHUKH U yueOHble TOCOOHS, PyKOBOJICTBA 0 BBHIMIOJIHEHHUIO J1al. pador,
M3y4aeT MpH HEOOXOAUMOCTH MHCTPYKIIMH IO KCHOJIb30BaHuI0 pubopoB. Ha 1ab. 3aHATHS CTyIeHT 00si3aH
MIPUXOJUTh TEOPETHUYECKH ITOArOTOBIEHHBIM. CTyIEHT JOJKEH 3HATh MPaBHiIa TEXHUKH Oe30MaCHOCTH,
YCBOGHHbII TEOPETUYECKUI MaTepuall, OTHOCSIIMICS K JaHHOM Jia0. paboTe; U3y4UTh COAEPKAHKUE U MOPSIOK
BBIITOJTHEHMS J1a0. paOOThI; 3HATH IPUHLIMIIB ISHCTBHS 1 TIPaBIJIa pabOTHI C U3MEPUTEIbHBIMH IPUOOpaMU;
MIOATOTOBUTB OTBETHI Ha IPUBEAEHHbIE B METOJUYECKOM PYKOBOACTBE KOHTPOJIbHbIE BOIIPOCH!; BHIOJIHHUTD
HEOOXOIMMBIN 00BEM MPEABAPUTEIBHBIX PACUETOB U IPUTOTOBUTH TAOIHULIBI 17151 BHECEHHU S SKCTIEPUMEHTAIBHBIX
3HAYCHWH; YETKO 3HATD M MPEACTABIIATh, KaKasi XMMHYeCcKas II0Cy/la ¥ KaKue peakTUBbI HeOOXOIMMBI 1Sl
BBIITOJTHEHHSI KKJOTO OINBITA; YMETh 3alMCHIBATD YPaBHEHHsI BCEX BCTPEYAIOLINXCS B J1a0. paboTe XUMHUUECKHIX
peakmii.

€aMoCTOSI-
TeJIbHas paboTa

CamocrosiTenbHas padoTa MPOBOAUTCS C LIENbI0 YrITyOIeH!s 3HAHUH 110 UCIMILIMHE U ITPe/lyCMaTpUBaeT:

- YTEHHUE CTyJEHTaMU PEKOMEHI0BAHHOM JIMTEPATYPhl ¥ YCBOEHHE TEOPETUYECKOTO MaTepualla JUCLUILIVHBI,

- IOATOTOBKY K MPaKTHYECKUM 3aHATHUSIM, Ja00paTOpHBIM padoTam;

- paboty ¢ IHTepHeT-MCTOUHUKAMU;

- IOATOTOBKY K cJlaue MPaKTHYECKUX padoT, BHIIOJIHEHHUIO TECTOBBIX 33/IaHUH U C/1aue SK3aMeHa.
[InannpoBaHue BpeMeH! HA CAaMOCTOSITELHYIO padoTy, HEOOXOIMMOT0 Ha N3yYeHHe HACTOSIIIEH AMCIUIIINHEL,
CTyJEHTaM JIy4llle BCEro OCYLIECTBIIATh Ha BECh CEMECTP, IIpeAycMaTpHBasi IPU ITOM PEryJisipHOe MOBTOPEHUE
TMIpOMiIeHHOTO MaTepuaia. Mareprai, 3aKOHCIEKTUPOBAHHBIA Ha JIEKIMSAX, HEOOXOIMUMO PEryJIsipHO JOTIOIHSTh
CBEIECHUSIMH U3 JINTEPATYPHBIX NCTOYHUKOB, TPEACTAaBIEHHBIX B paboueli mporpamMme JUCHMIUTHEL [1o Kaxnoi
U3 TE€M U151 CAMOCTOSITEJIbHOTO M3YYeHNsI, TPUBEJCHHBIX B pabovell mporpaMMe AVMCLUITUIMHGI CJIeAyeT CHavaia
MIPOYMTATh PEKOMEH/IOBAHHYIO JINTEPATYPy M MPU HEOOXOJUMOCTH COCTABUTh KPATKMI KOHCTIEKT OCHOBHBIX
TIOJIO’KEHHH, TEPMUHOB, CBEJCHHH, TPEOYIOIINX 3aIOMUHAHUS U SIBJISTIOLIMXCS] OCHOBOIIOJIATAIOIIMMY B 3TOW TeMe
U /17151 OCBOGHHU MOCJIEAYIOINX pa3fiesioB Kypca.

9K3aMCH

Ycnemmnas TIIOATrOTOBKA K 9K3aMEHY BO3MOJKHA JIUIIb B CIIy4ae CHCTEMATUYECKOW CaMOCTOSATEIbHOM pa6OTbI B
XOI€ BCETO ceEMeECTpa. HGHOCPC,HCTBCHHO TIEpE 3K3aMEHOM HCO6XO,III/IMO IPOYUTaTh BCE KOHCIIEKTHI HCKHHﬁ,
OCBCXKUTH B IIaMATH na6opaToprle OIIBITBHI U PEMIEHWS TUITOBBIX 3aad4. HpI/I penieHnn 3aHaHI/II‘/JI B
9K3aMEHAalIMOHHOM ouere JUIA PaliTMOHAJIBHOTO UCTIOJIb30BAHUSA OTBC,I[éHHOFO BPEMEHU JIYyUII€C BHAYAJIE OTBETUTDH
Ha BOIIPOCHI, KOTOPBIE BBI3BIBAIOT MEHBILIE BCETO 3anyHHeHHﬁ, pemunThH paC‘IéTHbIe 3a71a4u, a Iocje€ BEPHYTHCA K
3aJaHuAM MOBBIIIIEHHON CJI0KHOCTH

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs NMepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO JUCIMILTIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIUILINHE (MOIYJII0)

Crpannua 7 u3 10.
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MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).
KommnbloTep 1 mpuHTEp AT paclevyaTKy pa3gaTOuHBIX MaTePHAIOB.

12. CpeacrBa ajlantanuu npenojaBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYal0ONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl 1 TEXHOJIOTMH, 06)161"1310]].[146
BOCHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBaAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCUU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoO0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TSI Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUIAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4veCTBa, MNPEAYyCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaIoIMXCsl BOCIIPUHUMATD OJHY M TY ke MH(OPMAaIHIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHE MTPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (DOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH Jyis Tiepeaadyr MHGOpMaIi, OPraHU3aliy Pa3iniHbIX (popm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ nNpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI 151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEIEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMECHEHHNEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTHI UL OpraHnu3atn (1)OpM TEKYyHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYaIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIMH 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOM MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOAUMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

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

- MIPOJOJDKUTENIBHOCTY BBICTYIUIEHUST 00YYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

Iporpamma cocraiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM 1u1aHoM 1o crieranbioctu: 31.05.03
"Cromarosiorus" u cneuuanu3anuu "Ctomarosorus”.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.17 Heopeanuueckas u (puskonnouOHas Xumust

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrenmaibHOCcTh: 31.05.03 - CToMaTtoJiorug

Crenpanu3anysg:_CToMaToa0rus
Kpanudukanus BbITyCKHUKA: BPa4 - CTOMATOJIOL

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus1 o odpa3oBaresbHOM 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.

JonoHUTEILHAS JUTEPATypa:

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

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

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

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

5. IIpecc, N.A. OcHOBBI OpraHNUuecKON XMMUH JJIs1 CAMOCTOSITEILHOTO M3yueHus : yuebHoe rmocodue / M. A. Tpecc. -
Cankr-IletepOypr : Jlanp, 2016. - 432 c. - ISBN 978-5-8114-1931-9. - TekcT : 31eKTpOHHBIH // DNeKTPOHHO-ONOIMOTeYHAS
cucteMa 'Jlaup' : [caiit]. - URL: https://e.lanbook.com/book/71727 (mara obpamenus: 28.06.2019). - Pexxum qocryma: 1is
aBTOPH3. TMOJIb30BATEIIEH.
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ITporpamma muciuruiunsl "Heopranudeckas u puskosongnas xumus"; 31.05.03 "Cromaronorus”.

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

CrenmaiibHOCTh: 31.05.03 - CToMaTtoJiorug

Crenumanu3anysg:_CToMaToa0rus
Kpanudukanus BbITyCKHUKA: BPa4 - CTOMATOJIOL

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM 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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