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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

3AE
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IporpamMmy auctuIuMHbL paspadorai(a)(u): mpodeccop, 1.H. (podeccop) Hersaror @.B. (Kadeapa HeopraHIIeCKOW XUMUH,
Xumnueckuid UHCTUTYT uM. A.M. Bytneposa), Fedor.Devyatov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB (hyHIaMEHTaIbHBIX
[pa3/iesIoB XMMUU TIPU PellieH|H MPOeCCHOHANBHBIX 32124

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

MOHATHUA XUMUU KOOPANHATMOHHBIX COC,HI/IHGHI/Iﬁ B OIMMCAaHUU PA3JINIHBIX (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX CUCTEM (KaTEUII/IS,
AHAJIMTHYECKaA XUMUA, SKOJIOI'MYECKUE CUCTEMBI, (I)I/I3I/I‘ICCK21H XUMHA paCTBOPOB, OHOXMMHUS U T.,H.)

JloKeH yMeTh:

HUCII0JIb30BaTh TEOPETUYECKUE 3HAHUA O IIPUPOIE XUMUYECKOU CBSI3M B KOMIUIEKCHBIX COCOMHEHUAX, UX KNHETUYECKUX U
TEPMOJUHAMUNYCCKHX CBOﬁCTBaX, a Takxke 00 ux IMOBEJICHUMN B BOJHBLIX 1 HEBOAHBLIX PACTBOPAX;

JlomxeH B1afeTh:

TEOPETHUYECKUMH 3HAHUSIME O MPUPOJIC XUMHUECCKOHN CBS3H B KOMIUICKCHBIX COCIMHEHUSIX, UX KHHETUIECKUX U
TEepPMOJVHAMIYECKHIX CBOWCTBAX, a TAKKe 00 UX IMOBEICHUN B BOIHBIX U HEBOJIHBIX PaCTBOPAX;

JoJKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTb:

JleMOHCTpHPOBaTh TEOPETUYECKUE 3HAHUS O IIPUPOJE XUMHUYECKON CBSI3U B KOMIUIEKCHBIX CO-EJUHEHUSX, UX KHHETUIECKUX
Y TEPMOJIMHAMUYECKHX CBOICTBAX, a TaKXke 00 X NOBEJCHUU B BOJHBIX M HEBOJHBIX PACTBOpAX;

JEMOHCTPUPOBATh TOTOBHOCTD MPUMEHSATH TIOHSTUSI XMMUK KOOPUHAIIMOHHBIX COEIMHEHUI B OITUCAHUY PA3IMIHBIX
(pU3BMKO-XUMUYECKUX CHCTEM (KATaJIU3, AHATUTUIECKAS] XUMHUSI, IKOJIOTMIECKUE CUCTE-Mbl, (PU3NUECKAsT XUMUS PACTBOPOB,
OMOXUMHUS U T.JI.)

2. Mecro guctumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnuruiHa (MOAyJb) BKoveHa B pazgen "B1.B.JIB.16.03 ducturuimas (MOmysH)" OCHOBHOM MPOpecCHOHATEHON
obOpazosarenbHol nporpammsl 04.05.01 "®yHaameHTa bHasE U TpUKIaaHast xumust (PyHIaMeHTAIbHAS. XUMUSL: MATEPUATbI
Oyayiero)" ¥ OTHOCUTCS K JUCHMIUIMHAM 110 BbiOopy Yact OTTOIT BO, ¢hopmupyemoil yqyacTHUKaMu 00pa30BaTeIbHbIX
OTHOILICHUH.

OcBauBaercs Ha 4 Kypce B 8 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcsa

OO611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHuUI(b) Ha 72 yaca(oB).

KonraktHast padota - 40 yaca(oB), B ToM umcrie Jekuun - 40 yaca(oB), npaktuueckue 3anHsartus - 0 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrosTenbHast padoTa - 32 yaca(oB).
Kontposns (3auér / 3x3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCHMIUIMHBL: 3a4€T B 8 ceMecTpe.

4. Copep:xanne qQUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHON Pa60ThI 0 AV CHHUIINHE (MO/IYJIIO)

SAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. KoopaunanvonHas teopusi A.BepHepa.
Kraccudukarys 1 HOMEHKJIaTypa KOMIUIEKCHBIX
coearHeHui. OnpeeneHne KOOPAUHAIIMOHHOTO
coeauHenus 1o Kpecroy-bepesuny. JleHTaTHOCTD
1. |muranga. KoopanHanmoHHbIe YHCIa U TEOMETPHS 8 6 0 0 0 0 0 5
KC. N3omepus KOOpAWHALIMOHHBIX COEANHEHUI.

Tema 2. Xumuueckas CBsI3b B KOOPIUHALMOHHBIX
coevHEeHUsIX. Teopny KPUCTAIUTMIECKOTO OIS U
5 [BasieHTHbIX cBs3eit. Teopws MoJIst JIMTAHIIOB - METOJ 3 3 0 0 0 0 0 5
" |memoxammzoBaHHBIX OpOHTaNIEi.

Tema 3. KoopanHanvoHHbIE COETUHEHHS B
pacTBopax. PacueTsl paBHOBECHBIX KOHIIEHTPALIMI
KOMILJIEKCOB C HCIOJIb30BaHUEM 3aKOHA

3. |IeHCTBYIOIIMX MacC U ypaBHEHHUsI MaTE€PUAIBHOTO 8 8 0 0 0 0 0 6
Gasanca. PakTopel, ONpeaeNnsIoIe COCTaB 1
YCTOMYMBOCTh KOMILJIEKCOB.

Tema 4. BimxHAsA U JaabHAA COIbBATALIMA:

0COOSHHOCTH JIJIs1 IPOHOJJOHOPHBIX M AIIPOTOHHBIX
pactBopurtesiell. CesleKTUBHAS COJIbBATALMSL.

4. 8 6 0 0 0 0 0 6

KomriekcooOpa3zoBaHue B OWHAPHBIX

BOJIHO-OPraHUYECKUX Cpeax.

Tema 5. Kpurrueckas orieHKa KOHCTaHT
YCTOWYUBOCTU. XeNaTHbIi 3(heKT u BHIOOP
5 KOHIIEHTPAIMOHHON mIKaibel. CBOMCTBA HOHA g g 0 0 0 0 0 6
" [merana um KoHCTaHTH ycToitunBocTH. CBOWCTBA
JOHOPHOTO aTOMa M KOHCTAHTBI yCTOWYIHMBOCTH.

Tema 6. Peakiny KOMIUIEKCHBIX COSTVHEHUM.
M3omepu3anyst KOMIUIEKCOB.

6. |OKUCAUTENHHO-BOCCTAHOBUTEIbHBIE PEAKLIUY. 8 4 0 0 0 0 0 4
TeMIUIaTHBIA CHHTE3.

l1Toro 40 0 0 0 0 0 32

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. Koopaunammonnasi reopusi A.Bepuepa. Kinaccunpukamusa n HoMeHKJIATypa KOMILUIEKCHBIX CO€e/IMHEHUI.
Onpenenenne KOOpANHANMOHHOrO coeauHeHnst o Kpecropy-Bepesuny. /leaTaTHOCTD JIMITranaa.
Koopannammonnsie ynciaa u reomerpust KC. U3omepust KoopANHAIMOHHBIX COeNHEHHMIL.

KOOPIMHAIIMOHHAS TEOPUS A.BEPHEPA.

I'maBHast u MOOOYHASI BaJIGHTHOCTH, KOOPIMHAIIMOHHBIE CBS3M; KOMIUIEKCHBIA MOH; KOMILIEKCOOOPa30BaTelTh; JIUTAH Bl
(amnmennpl); BHyTpeHHA (1-ast KoopAMHAIMOHHAS) chepa; KOOPAUHAIMOHHOE YKCIIO KOMIUIEKCOOOpa30BaTesl.

OnpepeneHre KOOPAMHAIIMOHHOTO coeauHenus o KpectoBy-bBepesuny. [JeHTaTHOCTD TMTaHa: MOHO- M TIOJIMAEHTATHOCTD,
KOMIIJIEKCOHBI. XeJIaThl.

KoopnuHanonHsle ynciaa ¥ KOOPAUHALMOHHAS TEOMETpUs.
KITACCUPUKALIMA 1 HOMEHKIJIATYPA

Crpannua 4 u3 10.
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KHaCCI/ICI)I/IKaHI/IH KOMILJIEKCOB 110 COCTAaBY: TMAPOKCOKOMIUIEKCHI, UCXOAHbIE KOMIUIEKCHI, TOJIUAACPHBIE KOMITJIEKCBI C MOHO-,
OJIUT'O- U MOJIMAaTOMHBIMU JIMTaHJaMU, IPOTOHUPOBAHHBIE KOMIUIEKCHI, IT€TEPOJIMTaHAHbIC, T€TEPOIIOJIUAEPHBIC,
TE€TEPOBAJICHTHBIC. KJ'IaCCI/I(I)I/IKaL[I/Ii{ 1o KI’I, 110 CTCIICHU OKUCJICHUA KOMHJ’[CKCOO6pa3OBaTeI[${, O BUAY JIMT'AaHAOB, 11O TUITY U
npupoae XUMHYECKOI CBA3U, 110 BHCKTpOHHOﬁ KOHCI)I/IpraHI/II/I KOMI'[J'[GKCOO6pa3OBaTeJ'[H.

HomeHkJiaTypa: OCHOBHBIE H JOTIOJIHUTEIbHbIE TIOJIOKEHHSI, 0COOEHHOCTH PYCCKOS3bIYHOI HOMEHKJIATYPHI.
N30MEPUA KC.

reOMeTpI/I‘{GCKaH, ONITUYECKadA, ruApaTHasd, MOHU3AIIMOHHAA, KOOpAUHATMOHHAA N30MEPUA. KOOP,I[I/IHaLII/IOHHaH TOJINMEPUA.

Tema 2. Xumudeckasi CBsI3b B KOOPpAMHAIIHOHHBIX CO€¢INHECHUAX. Teopnn KPHUCTAJUIHIECCKOT0 IMOJIA 1 BAaJE€HTHBIX
CBA3EH. TCOPHH moJiA JIMTaHAO0B - METO ACJOKAJIN3 0BAaHHBIX OpﬁﬂTaJIeﬁ.

Tpe6OBaHI/IH K T€OpHun XUMUYECKOU CBSI3U (TCpMO,I[I/IHaMI/IKa, KHMHETHUKA, CIIEKTPbI, CTEXUOMETPU, MaI‘HeTI/IBM).

Teopwust BaieHTHbIX cBsi3eld, BC (loHOpHO-akienTopHas; gatuBHas [J-CBsa3b; ruOpUAN3aIUs U CTPOEHKE; BHYTPH- U
BHenHeopOuTansHble KC).

Teopus kpucrammyeckoro noJst (TKIT). Oriu-ure ot meroga BC. d-opOutanu B nosnsx pasHoi cuMmmerpun (cpepudeckon,
OKTa3pHUYECKOM, TEeTpa-3APUIECKOM, KBaIPaTHON). DHeprus cTaOMIN3alyy KPUCTAJUIMYECKMM NosieM B dn-KoH(puUrypamnmsx.
JIvranapl CUIBHOTO ¥ CIA00TO OIS, CHEKTPOXUMHU-YecKuil psijt urannoB. Pazmuune B DCKIT dn-kondurypanuii 1is ciiydaes
CHJILHOTO ¥ CJIabOT0 HOJIeH.

Teopust nosst turangos (TILT). TILJT - MeTon eoKaTM30BaHHBIX OpOuTane. JJuarpaMmMa MoJie-KyJIsIpHbIX OpOMTaeH 115t
OKTa3IpUYECKMX KOM-TUIEKCOB Oe3 U ¢ [-cBaA3bIBaHKEM.

Addekr Ana-Temnepa.

Tema 3. KoopinHanuoHHbIe cOeJMHEHHs B pacTBopax. PacueThl paBHOBeCHBIX KOHI[EHTPAIHil KOMILIEKCOB C
HCIOJb30BaHNEM 3aKOHA JIefICTBYIOIINX MacC ¥ YPaBHEHUsI MAaTePHAJbHOro 6ajanca. ®akTopsbl, onpeaessiomue
COCTaB M YCTOHYNBOCTh KOMILJIEKCOB.

INepBuyHas u BropuuHas auccouuanus. KoHcTanThl ycToitunBocTH U HecToiikocTu. Tepmonu-HaMuyeckue,
KOHIIEHTpaloHHbIe 1 "cMenianHbie” (BpeHcrena) koHncTanThl. CocoObl MOTyYeH!s TEPMOJMHAMUYECKUX KOHCTAHT.

Pacuetnr PaBHOBECHBIX KOHHCHTpaL{I/Iﬁ KOM-IIJICKCOB C UCIIOJIb30OBAHUEM KOHCTAHT 06pa3OBaHI/IHZ 3aKOH ﬂeﬁCTByIOIlIHX Macc u
YpaBHEHUE MATCPUAJIBHOT'O Oananca. Huxuuii u B€pXHHI>i npeacjbl BEJIMYNHbI KOHCTAHTBL yCTOﬁ‘lHBOCTH.

Kpuruueckas olieHKa KOHCTaHT YCTOMUMBO-CTU. BiinsiHue BHENTHUX (haKTOPOB: HOHHOW CHJIBI U MIOHHOM Cpefibl, TEMIIEPaTyphl
(MeToz TeMIepaTypHbIX K03((DUIMEHTOB, KaTOPUMETPHUS, TEIUIOEMKOCTh), JaB/IeHus (apLyajIbHble MOJIPHbIE OOBEMBI).

Tema 4. Bim:kHAS U JaJbHSA COJbBaTALMS: 0COOEHHOCTH JJIsSI IPOHOAOHOPHBIX U AITP OTOHHBIX paCTBOpI/ITeJleﬁ.
CeJleKTHBHAsS COJIbBATaIUS. KOMl’lJ’leKCOOﬁpaZ&OBaHI/Ie B 6HHaprIX BOJHO-OpPraHn4e€CKux cpeaax.

COJII)BaTaIII/IH n KOMI'[J'[eKCOO6pa3OBaHI/Ie. Co-oTHoIIEHIE 9HEPIrum COJIbBATAllU U UBMEHCHHW A SHEPIrUun I'u66ca (I/IJ'[I/I
3HTEU'II>HI/II/I) B XOI€ KOMHJ’ICK-COO6paBOBaHI/IH. CsoricTBa paCTBOpI/ITeJ'Ieﬁ (HpOTO-HOILOHOpHOCTI) 1 [MPOTOHOAKIETOPHOCTD,
AllPOTOH-HOCTD, NOJIAPHOCTD, IIKAJIbl JOHOPHOCTU U aKL[er[-TOpHOCTI/I) ¥ OCOOEHHOCTH COJIbBaTaliuu. COJ'[I)BaTa-I_II/IH Y TUIIBI
MEKYAaCTUYHBIX B3aHMOHeﬁCTBHﬁ (CHC—HI/I(l)I/I‘-IECKI/Ie - JOHOPHO-aKIECIITOPHOE U H-CBHBI), HeCHeHI/I(l)I/I‘-IECKI/Ie - HOH-NOHHOC,
HWOH-IUIIOJIBHOE, OUITOJIb-AUITIOJIBHOC, HOH—HaBe,HeHHLIﬁ JUIIOJIb, ,HI/I—HOJ'II)-HaBeﬂeHHHﬁ JUIIOJIb, HI/ICHepCI/IOHHOC). bmxaAg 1
JaJIbHAA COJIbBaTalluA: OCOOEHHOCTH JJI1 MIPOHOAOHOPHBIX U AlTIPOTOHHBIX paCTBOpHTe-Heﬁ. TepMOHI/IHaMI/I‘IeCKI/Iﬁ u
KMHETHYECKHUH aCIIeK-ThI COJibBaTalyu. Kunernuecku 1aOWIbHbIE U WHEPTHLBIC KOMHJ’[CKCOO6p330BaTeI[I/I. TeOpI/IH Ca-moiiioBa:
MOJIOKUTEJIBHO U OTPULIATEJIBHO COJIbBATUPOBAHHBLIE MOHBI. CenexTuBHasA COJibBaTalus. KOMHJ’IeKCOO6paSOBaHI/Ie B 61/IHapHI)IX
BOJHO-OPraHUYE€CKUX Cpeaax: noaxom, OCHOBaHHEBII Ha PaccMOTPEHUN COJIbBATHOI'O COCTOAHUSA BCEX YYACTHUKOB PABHOBECHU S,
TEPMOJUHAMUKE NIEPEHOCA YaCTUL, BbIICJICHUH BKJIAI0B CTeXHOMeTpH‘IeCKOﬁ n HeCTeXHOMeTpI/I‘IeCKOﬁ COJIbBaTalluu.

Tema 5. Kpurnueckasi olleHKa KOHCTAHT YCTOMYHBOCTH. XeJaTHBI 3 PeKT U BHIOOP KOHIIEHTP AIIOHHOI
mkaasl. CBoficTBa HOHA MeTa/llIa M KOHCTAHTHI ycToiunBocTH. CBONCTBA IOHOPHOTO aTOMa M KOHCTAHTHI
YCTOITYABOCTH.

Kpurrueckas orieHKa KOHCTaHT YCTONUMBOCTH. BinsiHue BHEIHNX (DaKTOPOB: MOHHOM CHUJIbl M MOHHOM CPeJibl, TEMIIEPaTyPhI
(MeToz TeMIepaTypHbIX K03((DUIMEHTOB, KaJTOPUMETPHS, TETUIOEMKOCTh), JaBJIeHHs (MapLUaIbHble MOJISIPHbIE OOBEMBI).

XenatHbld 3(bpeKT. DHTPONHUIAHBIN (PaKkTOp Kak MmpocTekiiiee oObsCHeHHe XxeaaTtHoro 3gdexTa. BepositTHOCTHEIN (hakTop.
AcHUMMeTpHS CTaHIAPT-HOTO COCTOSTHUS M XeNaTHbIN 3(pheKT. DHTpOITHA CBOOOTHOTO BpameHus Juranga. OCHOBHOCTh
JIO-HOPHBIX LIEHTPOB Y MOHO- U MOJIUJIEHTATHBIX JIN-TAHA0B-aHAJIOTOB. DHTAIBIINSA COIbBATALIMA MOHO- U MOJIUAEHTATHBIX
JIMTaHA0B-aHAJIOTOB. XeJaThl C Pa3IMYHBIM pa3MepOM U KOJINYECTBOM LIMKJIOB - CPaBHEHUE YCTOMUNBOCTH.

CBoiicTBa MOHA METAJUIAa U KOHCTAHTH YCTOMYMBOCTH. VIOHHBIN pagyyc, MOHHBIA NOTEeH-1IMAN, HOHU3AIIOHHBIN ITOTEHIIAAI
(ypaBHenue Ban [NanTeneiiMoH BaH DKKa), K TPOOTPULIATEIHLHOCTD, NEKTpOoHHAs KoHpurypanus (psn VpBuHra- Y uiabsamca).

CBoiicTBa JOHOPHOrO aTOMa U KOHCTAHTHI ycToitunBoCTU. KOppesnaiusa KOHCTaHT YCTOMYMBOCTH KOMIUIEKCOB M KOHCTAHT
MIPOTOHMPOBAHUA NU-TaHAOB. "JKecTKocTh" U "MATKOCTh" JOHOPHOTO aToMa.

Tema 6. Peaknum KOMILTEKCHBIX cOeanHeHnil. 3oMepu3amnust KoMILIeKcoB. OKHCJIHTEIbLHO-BOCCTAHOBUTEJIbHBIE
peakmun. TeMIuIaTHBIA CHHTE3.
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Crpanuna 5 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma aucruruiuasl "Koopaunanuonssie coenqunenust”; 04.05.01 "®dynpameHTanbsHas v NpUKJIaHAs XUMUS'".

[pucoearHenue, 3aMelieHre WK OTLIEIUIEHUE JIMranaa. Peakimy cBsi3aHHOTO JIMraH/a, TeMIUIATHBIA cuHTe3. Peakium oOMeHa
JIMTaHJOB, KUHETHYECKasl JIAOMJIbHOCTh (MHEPTHOCTh) KOMIUIEKCHBIX COeIMHEHUH. [IMCCOlMaTUBHBINA 1 acCOIIMATUBHBIH
MeXaHU3MBbI JIMTaHAHOTO 0OMeHa U 3amelieHus. Mzomepuzarms koMruiekca. OKHUCIUTEbHO-BOCCTAaHOBHUTEIbHbBIE
peakuuu(MexKMOJIeKYIspHbIe U (POTOXUMUYECKUE).

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeHHsI JJIsi CAMOCTOATEJbHON PA60ThI 00yJaIOIUXCS 10
U CIHILTIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCs BBIIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOACTBE NperofiapaTeisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosTesnbHast padoTa MoApa3AenseTcsl Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbBHOE OCBOCHHE OTIEIIBHBIX TeM (pa3zieioB) TUCUUILIMHBI, TaK U IPOPaOOTKY TeM (pasziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIIrecs YATAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HANIPABJICHHbIC Ha 3aKpeIIeHNue 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalyst CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

IMopsnok opraHU3alMK M OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielJUaINTeTa, IPOrpaMMaM MarkCTpaTyphl (YTBEpXK/IEH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucreperBa obpazoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHUN"

VcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkck i)
(penepanpubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

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

q)OH,H OLCHOYHBIX CPEACTB M0 JUCHUILINHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE SHHHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHae OLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLIMI [IAHUPYEMbIM pe3yJIbTaTaM 00yUYeHHs M0 JUCHUILTMHE (MOIYJIO0);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTY KOMITETEHITH;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH T10 AUCLUILIMHE (MOJYJIO);

- ONIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMUS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPeJICTBa;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISUCTBUSIM 00YYAIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3InIHBIX THIIOB.

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILJIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHI, HEOOXOAMMON JIJIsI OCBOEHHUSI U CIUILIMHBI (MO 1yJIsl)

OcBoeHre QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3ydeHne OCHOBHOM 1 JIOMOTHUTELHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IC - YEPE3 DJICKTPOHHBIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,IlaTCHfIMI/I;

- B evatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecs HoayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEMEeHTe TI0 YNTATEIbCKUM OMJIETaM B COOTBETCTBHH C NPABHJIAMH IOJIb30BaHus HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTEYaTHBIX U3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emruisipa (st odydatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3eMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM MTepaTyphl M He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIerocsi U3 Yrcia Jinil, OTHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

SAEKTPOHHBH
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

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

1.06pazoBaresbHbie pecypebl YpdYV - http://media.ls.urfu.ru/chemistry/

2.9nexTpoHHbIe pecypcsl MHcTuTyTa XxuMun pactBopoB PAH - http://www.isc-ras.ru/old-site/elib_index.htm

3.Chemnet Poccust ? xumuueckue Hayka v oOpa3oBanue B Poccuu: noprait ¢hyH-1aMeHTaIbHOro XuM.obpazoBanusi, MI'Y -
http://www.chem.msu.ru/rus

4.006pa3oBatenbHbIN MopTa o xumuu - http://www.alhimik.ru/compl_soed/gl_1.htm

5.00pazoBaTesbHbIN OPTa 10 XUMuUH - http://www.chemiemania.ru/chemie-99.html

6.00pa30BaTeIbHBIN MTOPTAT MO XUMHUH - http://www.xumuk.ru/encyklopedia/2123.html

7.2neKTpOoHHAs KOJUIEKIIMs CJIAi/IOB K 00pa3oBaTesibHbIM KypcaMm - http://www.slideshare.net/zaharov/1-4-16152662

9. MeToanuyecKHe YKa3aHUA AJIA 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor

MeToauuecKue peKoOMeHIanun

JIEKLIANA

Heo6xogumo mpocMaTpuBaTh KOHCHEKT Cpasy MOC/e 3aHATHI, OTMEThTE MaTepral KOHCIIEKTa JIEKLIUHA, KOTOPBIH
BBI3BIBACT 3aTPYAHEHUS U1 MIOHMMaHHMs1. [lonbITaiitech HAWTH OTBETHI HA 3aTPYJHUTEIbHBIE BOIIPOCHI, MCIIONb3Y S
pEKOMeHIyeMyIo uTeparypy. Ecim caMocTosTensHO He yaanock pa3odparbesl B MaTepuaie, chopMyIupynTe
BOIIPOCH M OOpATUTECh 32 IOMOLIBIO K MPENOAABATENI0 HAa KOHCYJIbTAIMM WM OJIMKaiIel JeKuuu. PeryispHo
OTBOAWTE BpeMsI AJIs1 TIOBTOPEHHMS IIPOMIEHHOTO MaTeprasa, IpoBepsisi CBOM 3HaHMS, yMEHHUS M HABBIKH IO
KOHTPOJIbHBIM BOIIPOCAM.

€aMoCTOsI-
TeJibHas paboTa

CamocrosiTenbHasi padoTa MPOBOAUTCS C LIENbI0 YriIyOIeH!s 3HAHUIA 10 JUCIUILIMHE U MIPelyCMaTpPUBAET:

- YTEHHE CTYJEHTAaMU PEKOMEHI0BAHHOMW JIMTEPATyphl U YCBOGHHE TEOPETUUYECKOr0 MaTepHaa JUCIUILIHBL;

- MIOATOTOBKY K MPAaKTHUYECKUM 3aHATHUSM, 1Ja00paTOpHBIM padoTam;

- paboty ¢ IHTepHeT-MCTOUHUKAMM;

- IOATOTOBKY K cJlaue MPaKTHYECKUX padoT, BHIIOJIHEHHUIO TECTOBBIX 33/1aHUH U C/laue SK3aMeHa.
[MnannpoBaHUe BpeMeHU HA CAaMOCTOSITEILHYIO padoTy, HEOOXOJMMOT0O Ha N3yYeHHe HACTOSIIIEH AMCIUILINHEL,
CTyZIeHTaM JIydllle BCEro OCYIIECTBIISITh HAa BECh CEMECTP, IIPe/lycCMaTprBasi PU 3TOM PEryJIsSipHOE ITOBTOPEHHE
NPOM/IEHHOT0 Marteprana. Marepuas, 3aKOHCIIEKTUPOBAHHbIN Ha JIEKLUSIX, HEOOXOJUMO PETYJISIPHO AOTIOJHSTh
CBEIECHUSIMH U3 JIMTEPATYPHBIX UCTOYHUKOB, MPEACTaBICHHBIX B paboueli nmporpamMme JUCHMIUTHBL [1o Kaxaoi
U3 TeM JJIsl CAMOCTOSITEILHOTO U3YUeHus1, TPUBEJEHHBIX B paboyueil mporpaMMe AMCLUILIMHBI CJIeAyeT CHavaia
NPOYMTATh PEKOMEHJOBAHHYIO JIMTEPATYPy U IIPH HEOOXOAUMOCTH COCTABUTh KPATKHMI KOHCIIEKT OCHOBHBIX
TNIOJIOKEHHUH, TEPMUHOB, CBEIEHUH, TPEOYIOIMX 3aIOMUHAHUS U SIBJISIONIMXCS] OCHOBOIOJIATAIOIIMMY B 9TOW TeMe
Y JUIs1 OCBOGHM I MOCJIEYIOIINX Pa3esioB Kypca.

3a4€T

VYcnemmnas MOATrOTOBKA K 3a49€Ty BO3MOYKHA JIMIIb B ClIy4ac CHCTEMATHYECKON CaMOCTOSITEIbHOM pa60TbI B XOI€
BCEro ceMecTpa. HCHOCPGHCTBCHHO nepea 3a4€ToM H€06XOIII/IMO MMPOYMTATh KOHCHEKTHI HCKHHﬁ, OCBCKHTDH B
naMAaTn na6opaToprIe OIIBITHI U PEHICHU A TUIIOBBIX 3aa4. HpI/I peHIeHnn 3a,IIaHI/Iﬁ B OmeTe IS palilMOHAJIbHOT'O
HCIIOJIb30BAHUA OTBG,Z[éHHOI‘O BPEMCHU JIYy4lI€ BHAYAJIE OTBETUTb Ha BOIIPOCHI, KOTOPLIE BbI3bIBAIOT MCHBIIIC BCETO
3any,[[HeHI/Iﬁ, pemuThb paC‘{éTHHG 3a/1a44, a MOCJIC BEPHYTLCA K 3aJaHUAM MTOBBILIEHHON CI0XKHOCTH.

10. ITepeyenb HHG OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX NPH 0CYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
Mo TUCHUILIIHE (MOIYJII0), BKJIHYAs NepedyeHb NPOrpaMMHOro odecnedeHuss 1 MH( OPMANMOHHBIX CIIPABOYHbIX
cucTeM (IpH HEO0O0XO0JUMOCTH)

IepeyeHb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBbIX IIPU OCYILECTBIEHHMH 00pa30BaTeIbHOIO Mpoliecca 0 AUCIUILIMHE
(MomyJ0), BKJTIOYAsI IIepeveHb MPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, ITPEACTABJICH B
Ipunoxenuu 3 K paboyelt mporpaMmMe TUCIUILIMHBL (MO JIst).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHS 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILITHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTeIbHOrO MpoLecca Mo JUCLMILINHE (MOJLYII0) BKIIIOYAET B cebsl ClieayIoiye

KOMITOHEHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

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

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO 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;

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

[porpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHusmMu PI'OC BO u yyeOHbIM m1aHoM 1o crienmanbHocTy: 04.05.01
"dyHgaMeHTaNbHas U PUKJIagHas XUMUS'" U crienanu3anuy "®yHaaMeHTaIbHask XMMHS: MaTepualibl Oy ymero”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.16.03 KoopourauuoHivie coeOuHeHUs.

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

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAs ¥ OIPUKJIAAHAS XUMUS
Cremyammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBI OYIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
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1.Axmeros, H. C. O6mast u Heopranndeckas xumus : yueOHuk / H. C. Axmeros. - 11-e u3p., crep. - Cankrt-IletepOypr : JlaHb,
2020. - 744 c. - ISBN 978-5-8114-4698-8. - Tekcr : anekTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/130476 (nata obpamenus: 18.03.2020). - Pexxum jrocTymna: uist aBTOpH3. TOJIb30BATEIIEH.

2. T'enbpman, M. 1. Heopranudeckas xumus : yue6Hoe nocodue / M. U. 'enbdpman, B. I1. FOctparos. - 2-e uzn,., crep. -
Cankr-IletepOypr : Jlanb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - Tekcr : anexTpoHHsIi // JlaHb :
3JIeKTpOHHO-OMbMoTeyHas cucrema. - URL: https://e.Janbook.com/book/4032 (nara obpamienus: 18.03.2020). - Pexum
JoCTyma: JJIsl aBTOPU3. MOJIb30BaTENeH.

JdonosHUTEILHAS JUTEPATypa:

1. Kucenes 10.M., o6peiauta H.A. Xumusi KOOpAMHAIIMOHHBIX coerHenHuit. - MockBa: M3natensctBo Akagemust, 2007. - 352
c.

2. Tperbsxos 10.[1. Heoprannyeckas xumus. Xumus anemenTos . T. 1/ F0.J1. Tpetssakos, JI..Mapteinenko, A.H.I'puropses,
A.JO.IMusanze. - Mocksa: U3n-so MI'Y, UKII 'Axanemknura’, 2007. - 538 c.
3. Heopranuueckast XUMusi: B 3 T.: y4eOHHUK JUIsl CTYIEHTOB By30B, 0Oy4Jaroiuxcs o Hanpasiaenuio 510500 Xumust' u

cneumanbHocty 011000 "Xumu / [A. A. Jposnos, 10. 1. Tpetbsikos]; noa. pen. 0. II. Tperbsikoa. - MockBa: Akanemusl,
2004- T.1: dm3uKO-XUMHUYECKHAE OCHOBBI Heopranudeckon xumuu. 2004. - 233 c.

4. ®enotoB, M. A. SInepHblil MArHUTHBINA PE30HAHC B HEOPTaHUYECKOI U KOOPAUHALIMOHHON XUMUH. PacTBOPHI M JKUAKOCTH :
MoHorpadusi / M. A. @enoros. - Mocksa : PUSMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT : 971eKTPOHHBIN
/] Jlanb : anekTpoHHO-OMOIMOTEeYHast crcteMa. - URL: https://e.lanbook.com/book/2151 (mara obpamenus: 18.03.2020). -
PexuM moctyna: 17151 aBTOpU3. MOJIb30BaTeNeH.

5. KoMImiekcsl MeTaJutoB : y9eOHoe TTocoOue TSl JIGKIIMOHHOTO Kypca 'XUMUs KOMIUIEKCHBIX coequHeHui' . Ka3aHs :
[Kazanckwii yaueepcurer], 2014 . - 97 c.
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[Iporpamma aucruruiuasl "Koopaunanuonssie coenqunenust”; 04.05.01 "®dynpameHTanbsHas v NpUKJIaHAs XUMUS'".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.16.03 KoopourauuoHivie coeOuHeHUs.

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
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.
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