Iporpamma muciuIMHLL " XUMUsT KOMIUIEKCHBIX coeuHennii”; 04.05.01 "dyHnamMeHTanbHAsI U IPUKJIAIHAS XUMUS" .

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

Xumraecknid THCTUTYT UM. A.M. ByTnepoa

&

=

ry

=

- o

4
£
4

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma auCHUIIMHBI
XYM KOMIIIEKCHBIX COEIMHEHNI

CnenunanbHocTh: 04.05.01 - dyHnaMeHTaIbHAS Y IPUKIAIHAS XUMUS

Creunamzanyst:_ PyHIaMeHTATbHAS XUMUSL: MATEPUATIBI OYAYIIEro
Keanudukanus BeimyckHuKa: XuMuK. [IpenonaBarenb XMMUA
dopma 0OydeHus: 04HOe

SI3bIK 0OyUEHUS: PYCCKUIA
T'on Havana oOyueHust Mo oOpa3oBaTelibHOM nporpamme: 2022

Ay O A
L1 Ras

EKTPOHHBH
HBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



Iporpamma mucHMIUIMHEL " XUMUST KOMIUTIEKCHBIX coepnHennii”; 04.05.01 "dyHnamMeHTaNbHAS U IPUKJIAHAS XUMUS" .

Conep:xanue

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

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

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

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

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

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

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

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

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

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

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

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

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

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

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

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

HpMpO}ly XHMI/I‘{CCKOﬁ CB4A3U U OCO6€HHOCTI/I HpOTeKaHI/IH OKHCJIIUTEJIbHO-BOCCTAHOBUTEJIbHBIX HPOHCCCOB B paCTBOan
KOMIIJIEKCHBIX COETUHEHNH.

HoykeH ymeTh:

CaMOCTOSITEJILHO OIpe/iesIATh apaMeTphl IPOLIECCOB KOMILIEKCOOOPA30BaHMsI: KOHCTAHThl CKOPOCTH PeaKLMil B CHCTEMe
METaJll - JIMTaH/, KOHCTAHTBl yCTOMYMBOCTH M COCTAB 00Pa3yIOLIMXCS KOMIIEKCOB.

IoyokeH BlIajeTh:

HaBbIKaMH IIPUMEHEHUA TEPMOJUHAMHNYCCKOIO IMoaxoaa Ajisd OIMCaHuA paBHOBCCI/II‘/Jl C Y4aCTHEM KOMILJICKCHBIX COG}IMHCHHﬁ.

IIOJDKCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

[IPUMEHSITh OCHOBHbIE 3aKOHBI XUMUH MTPU 00CYKJCHHUHU MOTYUSHHbIX Pe3yJbTaTOB, B TOM YUCIIE C IPUBJICUCHUEM
uHpopMarmoHHeix 6a3 nqanHbix (ITK-3).
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2. MecTo nucuumjauabl (MoayJs) B ctpykrype OIIOII BO

HanHas qucrmIuivHa (MOAyJib) BKodeHa B paszaen "B1.B.JIB.07.02 Nucuumiunsl (MORyM)" OCHOBHOH MPpOohecCrOHANBHOI
obpazoBarenbHOl nporpammsl 04.05.01 "®yHgameHTa bHast U puKiIaaHast xumus (PyHIaMeHTaIbHAsS XUMUS: MaTepUaIbl
Oyaymero)" ¥ OTHOCUTCS K JUCHMIUTMHAM 1o BhiOopy Yactu OITOIT BO, ¢hopmupyemoii yqacTHUKaM# 00pa30BaTeIbHbIX
OTHOIIICHUH.

OcBauBaerca Ha 4 Kypce B 7 ceMecTpe.

3. O0peM qucHUNIIMHBI (MO/IYJIsI) B 3aY€THBIX €IHHHIAX ¢ YKa3aHHEeM KOJINY€eCTBA YaCOB, BblJIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ NpenojaapareJemM (Mo BHAaM y4eOHbIX 3aHSTHII) 1 HA CAaMOCTOSATENLHYIO
padoty obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIMIUTMHBI COCTaBIsAeT 3 3aueTHHIX(bie) enuHutl(bl) Ha 108 daca(oB).

KonraktHast pabota - 41 yaca(oB), B ToM umcie Jekuun - 40 yaca(oB), npakTuueckue 3aHsatus - 0 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTH - 1 yaca(oB).

CamocrositenbHast padoTa - 31 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI JUCHIMIUIMHBL: 9K3aMEH B 7 ceMecTpe.

4. Coneprxanue QHCHUNUINHBI (MOAYJs), CTPYKTYPUPOBaHHOE IO TeMaM (pa3jiejiaM) ¢ yKa3aHHeM OTB€JIEHHOT0 Ha

HHUX KOJUYECTBA aKaJACMHUYE€CKHUX YaCoOB U1 BU10B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa N TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PA60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTH (B yacax) CTOSI-
N Pa3znennl iucuunumne: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
MoayJist MECTP| Bcero | B3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BanaTHs,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
Tema 1. Beenenue. [ToHATHE O KOMITIEKCHBIX
coeiuHeHUsIX. TepMHUHOJIOTUS XUMUU
1. |54 P 7 2 0 0 0 0 0 1
KOMILUIEKCHBIX coeimHeHus1X. HomeHkatypa.
Tema 2. Kiraccudukanust KOMITIEKCHBIX
coepuHeHui. [lepBrie TEOPUN KOMIUIEKCHBIX
2. [0 e p 7 2 0 0 0 0 0 1
coepuHeHni. KoopauHanmoHHas Teopust
A.BepHepa.
Tema 3. XuMuueckas CBsI3b B KOOPAUHAIIMOHHBIX
(KOMITIEKCHBIX ). COeIMHCHHUSIX.
3. [MoHHO-KOBaJIEHTHbIE MPECTaBICHHUSI. 7 2 0 0 0 0 0 1
KBaHTOBO-MeXaHUYECKUE MOJICITH.
Tewma 4. CtpoeHne KOMIUIEKCHBIX COeTUHEHHH C
TIO3WILIMI METO/Ia BaJICHTHBIX CBSI3EH.
4 I'uGpuan3anus opouTaielt HeHTPAbHOTO aTOMa 7 4 0 0 0 0 0 )
" [mpm 06pazoBaHMM O APOB Pa3ITMIHON
CUMMETPHH.
Tema 5. Teopus KpUCTAJUTMTUECKOT'O MOJIA.
PacieruieHre opouTalieil IEHTPaIbHOrO aToMa B
KPUCTAUTMIESCKOM T10JI€ Pa3IMYHON CUMMETPHUH.
5. |Hu3KoCITMHOBBIE ¥ BHICOKOCIIMHOBBIE KOMITIEKCHI. 7 4 0 0 0 0 0 2
SHCpFl/Iﬂ PaCICIIEHNUA U QHEPIUA CllapyuBaHUA.
SAEKTPOHHBIH
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 6. I3MeHeHue Heprur cTabuIM3ayu
KPUCTAJUIMYECKUM T10JIeM B psity 3d-31eMeHTOB
6. [V1f1 OKTAdIPUYECKHX 1 TETPAdIPUYIECKHX 7 > 0 0 0 0 0 2
" [kommekcoB. CriekTpoxumuyeckuit psan. ekt
Sna-Temnepa.
Tema 7. Teopus nosist murannos. Beanuuna
pacIIeIUieHHs] B TEOPUH TOJIS JINTAHTIOB.
7 mu-J{aTHBHOE B3aMMO/IEHICTBHE JIEKTPOHOB 7 5 0 0 0 0 0 )
" [meHTpaNBEHOTO aTOMa CO CBOOOTHPIMU
(pasphIXJIAIONIIIMA) OPOUTANISIMY JINTAHTA.
Tema 8. AHaNMU3 SHEPTEeTUUECKUX TUArpaMMm IJist
rexcaammuHkoOanbTa(Ill) n
8. (L) 7| 2 0 0 0 0 0 2
rexcadpropokodanbrara(lll) mo merogy MO.
Tema 9. KontponpHas padora 1 (XuMudeckas CBsI3b
9. |B KOOPAVMHALIMOHHBIX COEAUHEHUSIX ) 7 2 0 0 0 0 0 2
Tema 10. KoMIuieKCHBIE COEIUHEHNSA C
10. |monuaeHTaTHRIME JIUTaHAaMH. Xenatsl. [IpaBuno 7 2 0 0 0 0 0 2
nukJIoB UYyraesa.
Tewma 11. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX
coepuHeHni. O6pa3oBaHKe acCOIMATOB
11.|Buemnecgepnbie komiekcel. Koncranra 7 2 0 0 0 0 0 2
PaBHOBECHS aCCOITHAITUM.
Tema 12. O61ias 1 cTyneHvaTast KOHCTAHThI
12 YCTOMYMBOCTU (HeCcTOWKOCTH). TepMoauHaMuKa 7 > 0 0 0 0 0 2
" [kommekcoo6pazoBanus.
Tema 13. ConpBaTaliioHHBIE paBHOBecUs. BiusHue
13, [tpHpozE pacTBopuTeNs Ha YCTOWYHBOCTh 7 > 0 0 0 0 0 2
" |[KOMIUIEKCHBIX COETMHEHUM.
Tema 14. PeakiioHHast ClIOCOOHOCTh
14, [KOOPIMHAIMOHHBIX coepuHenui. Teopus 7 > 0 0 0 0 0 2
" |B3aMMHOTrO BAMSHUS. Peakim 3ameneHus
JINTaH/IOB.
Tema 15. Teopun KMCIOTHO-OCHOBHBIX
15. |npeBpallieHnil KOMIUIEKCHBIX COEAVHEHUII. 7 2 0 0 0 0 0 2
Tema 16. OkuCIUTETHHO-BOCCTAHOBUTEILHBIE
peaKIry KOMIUIEKCHBIX COEAMHEHHI.
16. |BuemHecheprbiil Mexanm3m. BayTprchepHbiit 7 2 0 0 0 0 0 2
MEXaHHU3M.
17 Tema 17. PeakumonHas ClloCOOHOCTh KOMITJIEKCHBIX 7 2 0 0 0 0 0 2
" |coeAMHeHUIl.
18.[Tema 18. KourponbHas padora 7 2 0 0 0 0 0 0
lToro 40 0 0 0 0 0 31
4.2 Cogepskanne qUCIUATLUIHHBI (MO TyJIs1)
SAEKTPOHHBIH
Crpanuna 5 u3 13. Il YHHBEPCHTET
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Tema 1. BBenenue. IlonaTne 0 KOMIVIEKCHBIX cOeMHeHUAX. TepMHUHOJIOTHSI XMMUU KOMILIEKCHBIX COeJHHEeHUsIX.
Homenkaarypa.

INoHATHE O KOMITIEKCHBIX COEANHEHHSIX. TepMUHOIOTMA XMMIK KOOPANHAIIMOHHBIX COeAMHEHNH. JIuranapl, Ha3BaHUs
yurangoB. KoopanHanmonHas cdepa. BHyTpeHHSs 1 BHEIIHAS KOOPAWHAIMOHHbIE chepbl. KOOpAMHAIIMOHHBIN MOIUIP.
Koopnunarmonnoe yncno. [JeHTaTHOCTD Mranga. XupajibHOCTh. HOMEHKIaTypa KOOpAWHALIMOHHBIX COEANHEHUI.
Cocrasenue (popMys1 KOOPAMHAIIMOHHBIX coearHeHni. KomiuiekcHsle kaTroHbl. KomriekcHble aHnoHsl. HeliTpasbHble
KOMILTEKCHl. MOCTHKOBBIE IPYIITB 1 MHOTOSI/IEpHBIE KOMITIEKChl. Kiacteprele coenuHenns. HomeHKIIaTypa KjlacTepHBIX
coeimHeHM. M30Mepyst KOOpAMHAIIMOHHBIX coequHeHni. ['eomerpudeckas nzomepus. loHHas (MOHU3ALMOHHAS) M30MEPHSL.
I'unpatnas (conpBatHast) m3oMepust. CTpykTypHas (comeBasi) nzomepus. OnTuyeckast U30MepHsl.

Tema 2. Kaaccudukanust KoMIUIEKCHBIX coeqnHeHnil. [lepBbie Teopnn KOMIIEKCHBIX COe/HEHHIA.
Koopmnnanunonnas teopust A.Bepuepa.

Knaccndukanms KoopAMHAIMOHHBIX coenHeHni. Kiaccudukanmm 1o THIy HEHTpaIbHOTO aToMa, 110 3apsiay LEHTPaIbHOTO
aToMa, IO CTETNIeHH YCTOWYNBOCTH KOMIIJIEKCOB, [0 TUITY KOOPAWHUPYEMBIX JIMTAHIOB. ALMIOKOMITIEKCHI, aKBAKOMILIEKCHI,
TUIPOKCOKOMITIEKCHl. AMMUHBI M aMMHaKaThl. AHUOH- U KaTHOHrajtoreHaTsl. Komrutekcel ¢ 6nonmranaamu. Kiaccudukarms
TI0 THITy KOMILJIEKCOB. AJIKOTOJIATH MeTayuioB. Xesnatsl. Kommiekconatsl. Komimiekcsl MeTaiuioB ¢ KpayH 3¢gupamu. Kpurratsl.
IonusnepHele komiuiekcsl. Mzononumannonsl. I'erepononmrannonsl. KoopauHaumonssle nonuMepsl. KitacrepHable coeiuHEHUS.
Pannne Teopun koopauHarpionnoi xumud. [Ipencrasnenns K.B.bromcrpanna u C.M.Noprercena. KoopanHanmonnas teopus
A.Bepuepa. [ToHsATHE O TJIaBHOW 1 TTOOOYHOM BaJIeHTHOCTSIX. Te3KC O CYIeCTBOBAHUM BHYTPEHHEH KOOPAMHAIIMOHHOM Chephl.
INousATrE 0 KOOPAMHALIMOHHOM uHcIie. CTEpeOXUMUS KOMILTIEKCOB.

Tema 3. XuMnueckas cBsI3b B KOOPIMHAIMOHHBIX (KOMILIEKCHBIX ). coeuHeHnsIX. MOHHO-KOBaJeHTHbIE
npejcrapJjenuss. KBaHTOBoO-MexaHuyeckne MO/1eJit.

XuMudeckast CBsI3b B KOOPAWHALMOHHBIX coequHEeHusAX. VIOHHOCTh 1 KoBaleHTHOCTh. MloHHast mozgens B.Koccesns.
Xumudeckast CBsi3b 00YCIIOBJIEHHAS JIEKTPOCTATHYECKMMU B3anmonencTeusimu. KosanentHast Monens k. Jlponca. Bzanmuoe
MIPOHUKHOBEHHE IEKTPOHOB. O000IIECTBICHNE SJIEKTPOHOB Oe3 MOIHOTo MepeHoca 3apsiaa (KOBAICHTHAS CBS3b).
Ipencrasnenns H.Bopa o xumudeckoii csi3u. Pa3BuTiie KBaHTOBOM XMMHHM KaK COBPEMEHHON XUMHUYIECKON TEOPHH.
Vpaeuenne lpenunrepa. [pencrasmenns [1.Jupaka. Meron Xaptiu- ®oka. [Tomxon ¢ y4eToM 3J1eKTPOHHO! ITIOTHOCTH.
Teopnn KoopAMHAIIMOHHON CBs13K. Kitaccnyeckue Teopun XMMHUYECKOro cTpoeHus. BasieHTHOCT. Teopust oTTalKuBaHMA
3JIEKTPOHHBIX Map BAJIECHTHON O0OJIOUKH.

Tema 4. CTpoeHne KOMIUIEKCHBIX CO€JHHEHHI ¢ MO3HUINIA METO/1a BAJE€HTHBIX cBsi3eil. ['mopuan3anus opouranei
HEeHTPAJHLHOT0 aTOMa NPH 00Pa30BaHNM MOJHIIPOB PA3JIAIHON CHMMETPHUH.

O6m1as xapakTeprcTrka Metoa BajeHTHbIX cBsizell (MBC). MBC u hopma BHyTpeHHEN KOOpAMHAIMOHHON cepsl (THIT
rubpuausatun). [loHsATHE 0 THOPUAN3ALIN XUMUYECKUX cBsizel. [ MOpuaHbIe cBsi3u. IIpencTaBieHns O XUMUYECKON CBSI3U KaK
o ayxauekTponHo# (JI.[TomwHr). MarHuTHBIE CBOIICTBA KOMIUIEKCHBIX coeimHeHuit. Teopus kucnot u ocHoBanuii [.JIptonca.
KoHuenmust ruépran3aniy aTOMHBIX opouTtaneil. CBA3b Mexk 1y IPOCTPAHCTBEHHOH (POPMOH MONIMAApA U THIA THOPHAN3ALIN.
BiisiHMe ruOpuaN3ay Ha IIPOYHOCTh XUMUYECKOM cBsI3H. Hanbosee 4yacTo BeTpevaonyecs: BUAB ITMOpUIU3aliH.
OrpaHn4yeHHsT METOa BAJICHTHBIX CBsi3ell. HeBO3MOXKXHOCTh 0OBSCHEHHSI ONTHYECKUX CBOWCTB KOOPIMHAIMOHHBIX COCIMHEHUI.

Tema 5. Teopml KPUCTAJNJINIECKOI'0 1M0JIidA. PacmenJlelme Opﬁl/lTaJleﬁ HEHTPAJBHOI0O aTOMa B KPUCTA/UVIMYE€CKOM
moJe pa3JIH'-lH0ﬁ CUMMETPUMA. Hu3zkocnuHoOBbIE€ H BHICOKOCIIHHOBbIE KOMILJIEKCHI. 3Heprml pacumemyieHust 1
HEpPrusa cnapuBaHusd.

Teopust kpucrammdeckoro noss (TKIT). Ipennoceuiku TKIT. DnekTpocTaTndeckue MpeACTaBIeHuUs O IeHCTBUN JIUTaHIa Ha
LIEHTPAJIbHBIA aTOM B KOOPAWHALIIOHHOM COeIMHEHNH. JINrana, Kak TOYeUHBIA OTPHLIATeNIbHBIN 3apsi]. PakTop, BEI3BIBAIOLINAI
pacIiernieHre BEIPOKICHHBIX cocTostHui. [Tapamerp pacmeruienns. BansHue ctpoerns KOOpANHAIIMOHHOTO COeAMHEHNS Ha
SHEPIUIo paciiervienus. [lapaMarHuTHble U JMaMarHUTHBIE KOOPIMHALIMOHHBIE COSIMHEHHSI. Y CJIOBUsI 0Opa30BaHHUSI
HU3KOCIIMHOBBIX Y BBICOKOCITIMHOBBIX KOMIUIEKCOB. CIIEKTPOXUMUYECKHI psift. JIuranasl c1aboro u CHIIbHOTO TOJIS.

Onrrueckue CBOCTBa KoopaMHAIMOHHBIX coeanHeHuid. TKIT 1 o6pa3zoBanue OKpaleHHbIX KOOPANHAIIMOHHBIX COSAMHEHUI
(d-d-nepexoapi). Paznuuus B okpacke KOOPAUHALIMOHHBIX coequHeHui d- u f-anemenToB. BosmoxHoctu u orpanndenus TKIT.

Tema 6. I3MeHeHNe SHEPruH CTA0OMIN3ANMH KPUCTAJUIMYECKHUM 0JieM B psijiy 3d-3J1eMeHTOB J1JIs1
OKTad/IpUyeCKHX U TeTPadapuyecKux KOMILIeKcoB. CrniekTpoxumuieckui psaa. g ekt Ana-Tennepa.

V3meHeHne SHepruy CTabWIM3aluy KPUCTAUINYECKUM MojieM 3d-3inemenToB. Psan Vpsunra-Yunbamca. O0bsicHeHNe
MOCJIEIOBATENIBHOCTH 3MEHEeHUs1 ycTounBocTH ¢ no3urmid TKIT. DHeprus ctabuinsanyu KpucrauimdeckuM mosiem. Ocodoe
nojioxxeHue B psany Vpeunra-Yunesamca Meau (I1). Dddext Ana-Temnepa. BeipoxaeHHOE 31€KTPOHHOE COCTOSTHYE
MOJIEKYJISIPHOM HEeJIMHEeWHOM cucTeMbl. BinsiHue MeTaia-KoMILIeKcooOpa3oBartelis Ha apamMeTp paclieruieHus. Bivsaue
NIPUPO/IBI JIMT'aH/IA Ha paciieruieHne opOuTaliell [IEHTPAIbHOIO aTOMa B KPUCTAJUTMYECKOM I10JIe Pa3IMYHON CUMMETpPUH.

Tema 7. Teopust nous aurangoB. Beanunna pacuienJieHusi B TeOpHU M0JIsI JUTaHA0B. u-/laTuBHOE
B3aNMO/1eiiCTBHE IJEKTPOHOB I[EHTPAJIHHOr0 aTOMA CO CBO0OHBIMU (Pa3PbIXJSIONHMHI) OPOUTAJISIME JUTAH/IA.

SAEKTPOHHBH
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Teopwus noss murangos (TT1JT). OcnosHble nonoxenus: TII. OcHoBHble 0603HaueHus. Kitaccudukanust MoneKyIsipHbIX
TEPMOB I10 CHMMETPHH. .DNeKTpoHHbIe KoHpurypanu. Cirydan cadoro 1 cuibHOro rnojeid. O6pasoBaHie KOOPIUHAIIMOHHBIX
COEJMHEHUI B pe3yJibTaTe MepeK phIBaHUs OpOUTaNeil eHTPaIbHOTo atoMa 1 uranja. CBsi3pIBaIONIME, HECBSI3BIBAIOIIME U
paspbIxiisiiolye MoseKysipHble opoutany. [puniun [aymu u npasuio ['yaaa. KoBaneHTHBIN BKIaJ B CBSI3b METAJLI-JIUTAH.
Coyuaii c1aboii KOBaJIEHTHOCTH. MeTo/1 yIIoBOro NepeKpblBaHUsl. DMITUPHUECKUE TapaMeTpsl, ucriosib3yemble B TTLJL.
KoBasieHTHOCTB LIeHTpaJIbHOTO aToMa. KoBaneHTHOCTb, OrpaHuYeHHas CUMMETpHEl. DJIEKTPOHBI KOBAJIEHTHOCTH, TIOTEHLMAIbI
HOHU3ALUHY, SHEPrus CBA3U.

Tema 8. AHa/IN3 SHepreTHYECKUX AUarpamMm s rekcaammunkoo6aabTa(Ill) m rekcagpropokooaabrara(lll) mo
metoay MO.

Paciuenienue sHepreT4eckux ypoBHEH cBOOOJHOIO MOHA IIPU MOMELIEHHUE ero B c1adoe I0JIe, IPOMEKYTOUHOE U CUIIbHOE
ToJie JIUranja. DHepreTudeckas JuarpaMmMa OKTa3IpUYecKoro KOOpAUHAILIMOHHOTO CoeIMHEeHHs rekcahTOPOKOOAIbTATA 110
METOJIy MOJIEKYJISIPHBIX OpOUTalleld. DHepreTuyeckas AnarpaMMa KOOpJUHAMOHHOTO COeJMHEHNUST HU3KOCITMHOBOTO
rekcaammuHkoOasbTa (I). Tloctpoenue rpynmoBsix opouraneid. Pacuer ypoBHaeii sneprun. ConocrasiieHHe TEOPUN BaIEHTHBIX
CBsA3€el, TEOPUU KPUCTAIIMUECKOTO MOJIs U TEOPUH MOJIA JIMranjoB. [TocaenoBaTebHOCTb PacloOkKeH! JIMTaH 0B B
CIIEKTPOXUMHYECKOM Psily B paMKax TEOPHU MOJIEKYJISIPHBIX OpOUTAEH.

Tema 9. KoutpoabHas pa6oTa 1 (XumMuueckas CBsi3b B KOOPAUHANHOHHBIX COeUHEHUSIX)

KontponbHas padora 1: kiaccupukaiyss KOOpAUHAIIMOHHBIX COSAMHEHUH, XUMHUYECKasi CBSI3b B KOOPIUHAITMOHHBIX
COeIMHEeHUI, HOHHAs CBsA3b. CTpOEHHE KOOPMHAIIMOHHBIX COSMHEHUN C TIO3UIMIA METO/Ia BAJICHTHBIX CBSI3¢H, THOPHIM3AUS
opbuTaneii. PaciieruieHre TepMoB d-371eKTpoHOB. [lapaMeTphl KpucTaITAYeCcKOro 1osist. HU3KOCITMHOBbBIE M BHICOKOCTTMHOBBIE
KoMIUIeKChl. CIEKTPOXUMHUUYECKUT sl IMTaHAOB. MI3MeHeHne YyCTONYUBOCTY KOOPAUHAIIMOHHBIX coeluHeHui. Dddekt
SIHa-Tennepa. BoipoxaeHHble opouTamy. [IpHUnHbI HCKaKEHUS. FeOMETPUM MOJIU3ApoB. OCHOBHBIE MTOJIOKEHUS TEOPHUH TIOJISI
JINTaH/IOB. DHEPreTHUeCKIe AUarpaMmMbl KOOPANHAIIMOHHBIX COEAMHEHUH C JIMTAHAaMU CUJILHOTO U CJ1a00Tr0 TOJIS.
CornocraByieHHe TEOPUM BAJICHTHBIX CBS3E, TEOPUU KPUCTATUTMUYECKOTO MOJISI U TEOPUHU TOJIs JIUTAHOB).

Tema 10. KommiekcHble coeJUHEHHU ¢ MOJHAEeHTATHLIMHY JUraHgamMu. XeJaTbl. HpaBl/lJIO IIUKJIOB ‘IyraeBa.

KoopauHaiioHHble coeJMHEHUs ¢ MOJUISHTAaTHBIMU TUraHgaMu. KoMruiekcHble coeJMHeHH ], B COCTaB KOTOPBIX BXOASAT
UKJIMYECKUE TPYIIIMPOBKH, BKJIIOUYAIOIIHE KOMILIEKCOOOpa3oBaresib. XejaThl 1 BHYTPUKOMIUIEKCHBIE COeJMHEHM . XeIaTHBII
3(peKT. DHTANBNUIHASA U SHTPOIHUITHASA COCTABIISIONINE XeIaTHOro 3 dekTa. BausHue npupoapl HEHTPaIbHOro aToMa.
XenaTHbIA 3(peKT B cilyyae KOOPIAUHALMOHHBIX COEIMHEHHMI IEPEXOAHBIX 1 HeMepeXoAHbIX MeTayuloB. [1paBuio nukiIoB
Uyraepa. KoopanHalimoHHbIE COEUHEHMST KAK MOJIEKYJIIPHBIE KOMIUIEKCHI KMCIOT M OCHOBaHMH JIblonca. XumMuyeckue
peakIyy KaKk peaklM KUCIOTHO-OCHOBHOTO B3aUMOAEHCTBUA. MHOrosiepHble KOOPAWHALIMOHHbBIE COeJUHEHM .
Tomunuranapl. M30- 1 reTepononukucioTsl. I'eoMeTpusa KOOpAUHALMOHHBIX MOJUSAPOB U UX (popma. ATk mpaBUIBHBIX
NoJU3APOB. PaKTOPE!, BIUAIIINE HA CTPOSHUE KOOPAMHALMOHHBIX OIM3ApoB. Ctepuueckue 3¢ppekTsl. TeopeTrnueckue
3HAYEeHUs1 KOOPJVHAIIMOHHBIX YMCeN )il CUCTEM C IUIOTHOM YIIaKOBKOIA.

Tema 11. PaBHoBecusi B pacTBOpax KOMILUIEKCHBIX coequHennii. O6pa3oBanne acconuatoB BuemnecgepHbie
KoMILieKchbl. KoHcTaHTa paBHOBeCHsI accoUAaI.

IepBuyHast U BTopuuHas quccoraius. OOpa3oBaHUe acCOMATOB THITA HOHHBIX Tap. BHemHechepHble KOMIUIEKCHI.
Mexanusm 00pa3oBaHus accoatoB. KoHcTaHTa paBHOBecHst acconranyi. KOHCTaHTHl yCTOMYMBOCTU M HECTORKOCTH.
CootHoieHre Mexay HUMU. CTyneHYaThlil XapakTep JUCCOLMAIMKA KOOPAMHAIIMOHHBIX coeiuHeHun. OnpeenieHre cocTana,
YCTORYMUBOCTH, 0OJIACTH CYIIIECTBOBAHMS, YCTAHOBJICHUE (haKTOPOB, BIMSIOIINX Ha YCTOMYMBOCTh KOOPANHAIIMOHHBIX
coequHeHmnil. KuneTrka npeBpaiieHusi KOOpIWHAIIMOHHBIX COeTUHEeHUH B pacTBope. VMccnenoBaHue MeXaHU3MOB peakIuil
3aMelleHN s JIMTaHA0B WM LEHTPAlIbHOro aToMa. B3auMocBA3b MeX 1y CBOMCTBAMU LIEHTPAILHOTO MOHA 1 KOHCTAaHTaMU
Jqucconanuu (yctonunBocTr). IoHHbIE pauycChl, MOTEHIMAT MOHU3AIIUY U SJIEKTPOOTPULIATEILHOCTb.

Tema 12. O61as U cTyneHYATass KOHCTAHTHI yCTONYNBOCTH (HecTolikocTn). TepmoannamMuka
KOMILIEKCO00Opa30BaHuA.

OO01as 1 cTyrneHyaras KOHCTaHThl YCTOHUMBOCTH (HecToikocTH). TepMonuHamMuieckre (hyHKIMY, XapaKTepu3yome
KOMILIEKCO0Opa3oBaHue (CBOOOIHASI SHEPTUsl, SHTPOIIHUS, SHTAJIBITHS) M UX CBS3b C KOHCTAHTAMH 00pa30BaHUsI
(ycroitunBoctH). MI3MeHeHMe 3THX (hYHKIIMI B Ipoliecce KoMIuIeKcooOpa3oBaHust. CBsI3b MEXIY MOC/IEA0BATEIbHBIMU
KOHCTaHTaMu oOpazoBaHus. CrIocoObl OIyYeHHs TEPMOJMHAMUYECKUX KOHCTaHT (CUIIbHOE pa3OaBiieHue pacTBopa,
BO3MOXHOCTb OIpeeeHus Ko3(ppuIrieHTa akTUBHOCTH - ypaBHeHHe [leBrc-BacuibeBa, (hMKCHpOBaHHAsI HOHHAS CUJIA -
npunin Jlblonca-Penpana). PacueTsl paBHOBECHBIX KOHLIEHTPAIIME KOMIUIEKCOB C MCIIOJIb30BAHMEM KOHCTAHT 0Opa30BaHUS:
3aKOH JICHCTBYIOLIMX MacC M ypaBHEHHe MaTepualibHOro Oananca. OCIoKHEHUs], CBS3aHHbIE C KOHIIEHTPAIIMOHHBIMU
COOTHOIIIEHUSIMU U ITPOTOJIMTUYECKUMH CBOMCTBaMH JiMranaa. HuxHWi 1 BepXHUI NpeesTbl BeTMYUHBI KOHCTAHTHI

YCTOMYUBOCTH.
Tema 13. CoabBaTannoHHbIe paBHOBe cusl. BiusiHie MpPUpP oAbl PACTBOPHUTEJS HA YCTOHYNBOCTh KOMILTEKCHBIX
coeMHEeHNHH.
SAEKTPOHHBIH
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CooTHoIIeH e 9HEPIrumr COJibBATAllM U UBMEHEHW A SHEPIUn I'u66ca (I/IJ'[I/I SHTEU'II)I'II/II/I) B X01€ KOMHJ’[GKCOO6pa3OBaHI/IH.
CaoiicTBa paCTBOpHTeHCﬁ (HpOTOHOHOHOpHOCTL 1 [IPOTOHOAKUIETITOPHOCTD, AlIPOTOHHOCTD, NOJIAPHCTD, Kbl JOHOPHOCTH U
aKHeHTOpHOCTI/I) 1 0COOEHHOCTH COJIbBaTalluu. COJ'[I)BaTaLlI/IH Y TUIIBI MEXYaCTHYHBIX B3aHMOHeﬁCTBHﬁ (CHCL[I/ICI)I/ILICCKI/IC-
JOHOPHO-aKIEIITOPHOE U H-CBHBI), HCCHCHI/Iq)I/I‘-IeCKI/IC - HOH-NOHHOC , HOH-HaBeIICHHbeI JUIIO0JIb, ,HI/IHOJ'[I)HEIBCI[GHHI)Iﬁ JUIIOJIb,
)II/ICHGPCI/IOHHOC). bmkaag JaJIbHAA COJIbBaTalluA: OCOOEHHOCTH JJUIs1 MIPOTOHOAOHOPHBIX U alTPOTOHHBIX paCTBOpI/ITeHeﬁ.
TepMOHI/IHaMI/I‘{eCKI/Iﬁ Y KHMHETUYECKHUH aCIIEKThI COJIbBaTalluu. KuneTtnuecku 1aOMIbHBIE U HWHEPTHBIC
KOMHHGKCOO6pa3OBaTeﬂI/I. TeOpI/IH CamoiiJIoBa: MOJIOKUTENILHO U OTpULIATEJIbHO COJIbBATUPOBAHHBIC MOHBI. CenexTuBHasA
COJIbBaTalus. KOMHHCKCOO6pa3OBaHI/IC B 61/IHapHI)IX BOJAHO-OPraHUYE€CKUX Cpeax: MoaAXo/, OCHOBaHHBIA Ha paccMOTpEeHUN
COJIbBATHOI'O COCTOSAAHMA BCEX YUYACTHUKOB paBHOBECUS, TEPMOANHAMUKE MEPEHOCA YACTUII, BbIICJICHUU BKJIA10B
CTeXHOMCTpH‘-IeCKOfI u HeCTeXI/IOMeTpI/I‘{CCKOﬁ COJIbBaTallvu.

Tema 14. PeakinoHHas cnocoOHOCTh KOOPAUHANMOHHBIX coequHeHuil. Teopus B3aumMHoro BiausHus. Peakiun
3aMeleHns JUranIo0B.

B3anmHoe BiMsHME TPyNI B KOOPAWHALMOHHBIX COeAMHEHUAX. [IpeinoCchUIKY 1Sl TPOsABJIEHUS TPaHCBIUAHUA. Pan
TpaHCBIMAHUS YepHseBa. 3aKOHOMEPHOCTh TPAHCBIIMSAHUS U MpeJCKa3aHue MyTeil CUHTe3a U CBOMCTB HEOMMCAHHBIX
COeIMHEeHMI1. 3aKOHOMEPHOCTh TPAHCBIIMSHUS U CBOIICTBA KOMIUIEKCOB-U30MepOB. I10NbITKYA KOJIMYECTBEHHOM
XapaKTepUCTUKY TPAHCBIMSHUA (TEPMOJUHAMHUYECKAsA U KUHETUYECKasl MHTepIpeTalisa TPAaHCU30MEPOB). 3aBUCUMOCTh
XapaxTepa TPAaHCBJMSAHUSA OT NPUPObl BHYTPUC(EPHOTO 3aMECTUTEISA, LIEHTPAJILHOIO aTOMA, CTETIEHU KOBAJICHTHOCTH CBSI3HU
MeTaJlT-JIuran, o0pa3oBaHust KpaTHBIX cBsi3el. Kiactepsl.

Tema 15. Teopuu KUCIOTHO-0CHOBHBIX NP eBpaleHHil KOMILIEKCHBIX COeIUHeHNH.

KucnoTHO-0CHOBHBIE CBOWCTBA KOMILIEKCHBIX coearHeHui. [TnpuarHOBbIe KoopAMHAIIMOHHBIE coerHeHus xpoma (I11).
Pa6ots! [peiidppepa (1906 r.). Amunopeaxims Yyraesa (1915 r.). dakTopsl, BIUsIONINE HA KUCIOTHO-OCHOBHbIE CBOWCTBA
KOOPAMHAIMOHHBIX COEJUHEHUH (3apsi/i KOMIUIEKCHOTO MOHa, 3apsi/i MeTajlla-KOMIUIEKCOOOpa3oBaTesisl, Yuciio
BHYTpUC(EPHBIX TIPOTOHNPOBAHHBIX JIMTAH/IOB, CTENIEHb AUCCOLMAIIMY TPOTOHUPOBAHHOTO JIMT'aH/d, TEOMETPUYECKOe
crpoenue). [IpoToHMpoBaHKe U PeaKIMOHHAS CIOCOOHOCTH MranaoB. COBpeMeHHbIe NMPEACTaBICHNs O PEeaKIUsIX TUIPOJIN3a,
KHUCJIOTaX ¥ OCHOBaHMsIX. [IpecraBienust o )eCTKUX U MITKUX Kuciotax u ocHoBaHusx (npunuun )KMKO). TTpuxnun
JKMKO B TpakTOBKE peakiuii KoMruiekcoodpazoBanusi. OCHOBHBIE MOJIOKEHHS TEOPUH KECTKMX U MATKMX KUCIIOT U
ocHoBanui. Kitaccudukanus KaTHOHOB IO X KoMILIeKcooOpasymomei ciocooHocty. [Tpunumn JKMKO B reoxumun.
Hpunuun )KMKO B xumum sxcrpakumy. [1ogxoas! K KOJIMYECTBEHHOH OLIEHKE jKECTKOCTH U MArkocTH. KonmuectBeHHOE
orcanue (PU3NKO-XUMUYECKUX CBOICTB M PEaKIIMOHHOH CIIOCOOHOCTH BellecTB ¢ no3uiuii npuHnuna JKMKO.

Tema 16. OKHCIANTEJIHLHO-BOCCTAHOBHTEJIbHbIE PeaKIui KOMILIEKCHBIX coequHeHnid. BHemHe cd epHbIi
MexaHn3M. BHyTpucd epHbIil MeXaHU3M.

OKHUCITUTETbHO-BOCCTAHOBUTEJIbHBIC PEAKIMH KOOPIVHAIIMOHHBIX coequHeHni. OOIIe mpe/iCTaBIeHus.
OKHUCITUTETbHO-BOCCTAHOBUTEJIbHBIC Peakiyy Bo BHemHeld cdepe. [Tpumeps! mogoOHbeIX peakiuid. [Tpunnun Opanka-KongoHa.
Orpannuenus Ppanka-Konmona. PeopraHusaiius OKUCIUTE S U BOCCTAHOBUTEJISI. 3aBUCHMOCTD MOTSHITUAIBHOW SHEPIHU OT
JUTUHBI CBSI3U MeTaJUT-IUTaH . BKJampl B SHEPTUi0 aKTUBAIIMU OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO MIPOIIECca BO BHEIITHEN
cpepe. OKUCTUTETLHO-BOCCTAHOBUTEIBHBIE PEaKIIMU BO BHYTPEHHEH KOOpAMHAIIMOHHON cepe. BHyTprichepHbIli MeXxaHU3M:
NIepeHOC JIMTaH/a U3 OJJHOW KOOPAMHAIIMOHHOM cpepbl B Apyryto. COOTHOIIEHHE CKOPOCTH OKUCIIUTENbHO-BOCCTAHOBUTEILHON
peaKImu U CKOPOCTH OOMeHa JIUraHaoB. [TpoMexyTouHbIe KOMITIEKCH ¢ MOCTUKOBBIM JIMTaHA0M. KoMITieMeHTapHbIe 1
HEKOMIUIEMEHTapHbIe OKKMCIIUTEIbHO-BOCCTAHOBUTE IbHBIE PeaKllny. BiusHe KOMILIEKCOOOpa30BaHKs Ha
OKHCJIUTEJIHO-BOCCTAHOBUTEJIbHBIEC TTOTSHITUAIIBL. BIIUsHIE KPUCTAJUTUYECKOTO MOJIA.

Tema 17. PeakunonHas cioco0HOCTh KOMILNIEKCHBIX COe€MHEHUI.

OCHOBHBIE aCIIEKThl KOOPAWHAIIMOHHON XUMUU MTPUMEHHUTENIHHO K OMOHEOpPraHMYecKuM cucteMaM. OOIue NoIokKeHHs.
Baxueiinme 6MOXMMHUYECKUE MOJIEKYJTbl KaK JIMTAH/Ibl: aMUHOKHCIIOTHI, IPONU3BO/IHBIE aMUHOKHCIIOT, IOJIUIIEITH B, OSJIKH,
(bepmeHTBI, TOPMOHBI, OEJIKM KPOBH, HYKJIEMHOBbIE KMCJIOTHI M HYKJIEONTPOTEN/IBI YIJIEBO/IBL, JIUITU/IBI, KaPOOHOBbIE KHCIIOTHI.
Oco6ennoctr [JHK kak nmranpa. Bzaumoneiicreue JHK ¢ nonamu meraos. LieHTpsl koopauHaiyy noHoB Metauios B JJHK:
SHJOIMKIMYECKHE aTOMBI a30Ta IIYPUHOBBIX ¥ TMPUMUIMHOBBIX OCHOBAHHIA M aTOMBI KMCJIOPOJIa KETOTPYIIT a30THCTHIX
OCHOBaHMHI, OTPHUIIATEIIbHO 3apshKEHHbIe aTOMBI KUCJI0poa (pocaTHBIX TPy, THAPOKCHIIbHBIE TPYIITBl PUOO3bI U
Je30Kcupr603bl. KoMILtekcsl MeTajuioB ¢ nopgupuHaMu U 1 NopdupHUHONIO00HBIMHY BelllecTBaMU. I eMOorinoOuH 1 MUOTTIOOMH.
Iuroxpomsl. [Tponecce kiietouHoro okucienus. Mertunupyonue arenTsl. Kobanamun. Koppunonast. Xnopoduu.

Tema 18. KouTpoJbHast padora

KoHnrposbHast paboTa 2: KOOpAWHAIIMOHHbIE COEIMHEHHsI C IOJIUICHTATHBIMU JIMTaHAaMU. BHYTPUKOMIUIEKCHBIE COSIMHEHHS U
XeJaThl. XenaTHbIi 3(peKT. DHTPONuUitHbIA (hakTOp. ACUMMETPHUSI CTAHAAPTHOTO COCTOSIHUSA U XeNaTHBIN 3¢pdekT. OCHOBHOCTH
JIOHOPHBIX IIEHTPOB Y MOHO- Y MOJIUACHTATHBIX JIMTAHAOB. DHTAJBIINSA COJIbBATALIMM MOHO- U MTOJMJCHTATHBIX
JIMT'aHA0B-aHAJIOTOB. XeNaThl C Pa3IMYHBIM pa3MepoM U KOJIMYECTBOM LIMKJIOB - CpaBHEHUE ycToiunBocTU. CBOMCTBA MOHA
MeTaJljla U KOHCTAHTbl YCTOWYMBOCTH. VIOHHBIN painyC, MOHHBIN MOTEHIMAN, MOHU3ALMOHHBIN oTeHnuan. CBoiicTBa
JJOHOPHOTO aTOMa M KOHCTaHThI yCTOMYMBOCTU. Koppensuusa KOHCTaHT yCTONUYMBOCTA KOMITJIEKCOB U KOHCTaHT
MPOTOHMPOBAHUSA TUTAHJIOB. ’KeCTKOCTh U MATKOCTh JOHOPHOTO aTroMa. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHBIE PEaKIIU
(MEXMOJIEKYJISIpHbIE U (POTOXUMHUUECKUE).

5. IlepedeHb y4eOHO-METOUUECKOTO 00€eCIeYeHHA IA CAMOCTOSTEJbHOM PadoThl 00yUJaommXcs Mo
JUCHUNUIIHE (MOIYJII0)
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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)

Chemnet Poccust xumudeckue Hayka u oOpasoBanue B Poccuu: nopran gpyHaaMeHTaIbHOro Xum.oopasoBanusi, MI'Y -
http://www.chem.msu.ru/
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O6pazoBatesbHbIN OopTall 1Mo XUMuH - http://www.xumuk.ru/encyklopedia/2123.html

O06pazoBatesbHbIN OPTAI 1O XUMHUH - http://www.chemiemania.ru/chemie-99.html

O06pa3zoBaTeNbHBII MOpPTaT O XUMHuH - http://www.alhimik.ru/compl_soed/gl_1.htm

DJieKTpOHHAsT KOJUIEKIIMs CNIai/IoB K 00pa3oBaTesibHbIM KypcaMm - http://www.slideshare.net/zaharov/1-4-16152662

9. MeToauyecKne yKa3aHus /st 00y4aromuXcs M0 0CBOEHUIO JUCIHUILINHBI (MO TyJis1)

Bujg paéor MeToauuecKue peKoOMeHIamun

JICKIINHN B X04€ JICKIMMOHHBIX 3aHATUN BECTU KOHCIICKTUPOBAHUEC y‘IC6HOFO Marepuaa. O6paH.[aTb BHUMAHHUE Ha
KaTeropuu, (bOpMyIII/IpOBKI/I, PACKPBIBAIOIINE COACPIKAHNEC TEX NJIN UHBIX SIBJICHUN U MMpOLECCOB, HAYYHBIC
BbIBOJIbIl 1 TIPAKTUYECKUE PEKOMEHAALINUN. MaTCpI/Iaﬂ, BaKOHCHCKTI/IPOBaHHHﬁ Ha JICKIUAX, HCO6XOIII/IMO
PETYIAPHO HpOpa6aTbIBaTb " JONOJIHATH CBEACHUAMMA U3 APYIMX UCTOYHUKOB JIMTEPATYPhI, IPEACTABJICHHBIX HE
TOJIBKO B IIpOrpaMMe JUCHUIIIMHBI, HO U B IEPUOJUYICCKUX U3JAHUAX.

CaMOCTOA- CamocrosresbHas pa60Ta Py U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTECHUE CTYAEHTaMU peKOMeH}IOBaHHOfI
TEJIbHaA pa60Ta JIMTEPATypPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepHraia JUCHUIIIUHLI, - 3HAKOMCTBO C I/IHTepHCT—I/ICTO‘{HI/IKaMI/I; -
IMOATrOTOBKY K pa3/IMYHbIM CI)OpMaM KOHTPOJIA (TCCTLI, KOHTPOJIbHBIE pa60TbI7 KOJ'[J'IOKBI/IyMI)I); - IOATOTOBKY "
HaIlmmCaHue pecbepaTOB; - BBIIIOJTHEHUE KOHTPOJIbHBIX pa60T; - NIOATOTOBKY OTBETOB Ha BOITPOCHI 1O pa3JIMYHbIM
TEMaM JUCHUITIIMHBI B TON MoCJIE€a0BaTCJIbHOCTU, B KaKoOU OHU MpeaACTABJICHBI. HJ’[aHPIpOBaHI/IC BpEMCHU,
HCO6XOILI/IMOFO Ha U3Yy4YCHUE NUCHUILIMH, CTYJEHTAM JIy4llI€ BCETO OCYHIECTBJIATL BECh CEMECTD, IMpeaAyCcMaTpruBast
IIpA 3TOM PETryJIAPHOEC MMOBTOPEHUE MaTEpHraja. HpI/I N3YyYCHUMN JUCHHUITIMHBI CHavajla H606X0)11/IMO 1o Ka)KIlOIL/'I
TEME NIPOYUTATh PEKOMEHJOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX l'[O.]'[O}KEEHI/IIk/'I7
TEPMUHOB, CBC)ICHHﬁ, Tpe6y101u1/1X 3alIOMHMHAHUA U ABJIAIOIIUXCA OCHOBOIIOJIaraomumMu B 3TOU TeMe I
OCBOCHMA MOCJIEAYIOIUX TEM KYypca. IIJ'ISI paclip€HrA 3HaHUSA 10 JUCHUITIMHE PEKOMEHAYETCA UCTIOJIb30BATh
HHTCpHCT—pecprI)I; IMPOBOJAUTD MMOUCKU B PA3JIMYHBIX CUCTEMAX U UCIIOJIb30BATh MaTe€pHaJsibl CaﬁTOB,
PEKOMEHAOBAHHBIX MPEINOJaBaTeIEM. HpI/I OArOTOBKE K KOHTpOJ’[bHOﬁ pa60Te H606X0)11/IMO IMpoYnTaTh
COOTBETCTBYIOIINE CTPpAHHUIIBI OCHOBHOT'O y‘{e6HI/IKa. JKenareapHO Takke YTeHUE HOHOHHHTGHBHOﬁ JIMTEPATYPHhI.

9K3aMCH PGKOMCHJIyeTCH BHHUMATEJIbHO U3YYUTb KOHCIIEKTbL IICKIII/Iﬁ, HOIMOJJHUTCIIbHYIO I/IH(bopMaLlI/HO MOJKHO INOJIYYUTb U3
PEKOMEHAOBAHHBIX UHTCPHET-PECYPCOB U y‘~Ie6HI)IX nocoouii. Ha sx3amene HCO6XOI[I/IMO OTBE€YATh TOYHO, ACHO 1
110 BOIIPOCY. HOMHI/ITe, YTO BpEM:A OTBETA OIPAHUYCHO. HpI/I BO3HUKHOBEHHUHU JIIOOBIX HEACHOCTEN B rnponecce
NOATOTOBKHU K OTBETY CJICAYET O6paHIaTLCH C BOIIPOCAMU TOJIBKO K IPErnogaBaTesIto.

10. ITepeyenb nHG OPMAIMOHHBIX TEXHOJOTHIA, HCMOJIb3yEeMbIX MPH OCYIIeCTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYIIECTBICHUH 00pa30BaTEIbHOTO MPOoLecca MO TUCIMILTIHE
(Momy0), BKJII0Yas MepeueHb MpOorpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k pabouei mporpamme JUCHMUIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOI0
npoiecca no JUCIHUILIHHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOE 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca M0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 Cleyome
KOMITIOHEHTH:

[NomereHus TSI CAMOCTOSITETFHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAHHbIE CTIeHUATN3MPOBAHHON MeOebio (CTOJIbI
Y CTYJIbS1).

KowmrbioTep 1 iprHTEp AJ1s1 paciedyaTKy pa3JaToYHbIX MaTeprasioB.
MynpTUMeaniHas ayAUTOPHSL.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaoMUXCcs HHBAJINIOB U JIHIL C
OrpaHuYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BATEILHOM IPOLIECCe MIPUMEHSIIOTCS CIISAYIOIIHE METO/IbI M TEXHOJIOTUH, O0JIerJyaroiime
BoCHpHsATHE UH(POPMALIUK 00YUAIOLIUMUCS UMHBAIMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBBSI:

- CO3/IaHNe TEKCTOBOW BEPCHU JI00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOI'O IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE TS Pa3IMUYHBIX MTOJIb30BATENIEH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 11aHoM 1o crietmanbHoctu: 04.05.01
"dyHaaMeHTanbHas U MPUKJIaIHAs XUMUs'" U crienmanu3anuy "®yHIaMeHTaIbHASE XUMUSL: MaTepUalibl Oyayiero”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./[B.07.02 Xumus KOMIAEKCHBIX COCOUHEHULL

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
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1. Ynaxoeuy H.A., Mensinuea .11., Babkuna C.C., Kyreipesa MLIL., I'ataynuHa A.P. Metajuibl B KUBBIX OpraHU3Max:
y4eOHoe 1Iocobue JUist JISKIHMOHHOTO Kypca 'OCcHOBBI OHOHeopranmdeckoil xumun'. - Kazanb: KOV, 2012. - 102 c. - Teker :
anekTpoHHBIH. - URL:

http://kpfu.ru/docs/F618940371/%CCRES5%F2%E0%EB%EB%FB%20%E2%20%E6%E8%E2%FB%F5%20%EE%F0%E3%E0%ED%
(mara obpamenus: 10.03.2020).

2. KoMITIeKkchl MeTaJUIOB @ y9eOHOe TTocoOue TSl JIEKIIMOHHOTO Kypca 'XUMusl KOMIUIEKCHBIX coeuHeHn . - KazaHs :
[Kazanckwmii yausepcurer], 2014 . - 97 c.

3. T'enbpman, M. . Heopranudeckas xumus : yueoHoe nocodue / M. U. I'enbpman, B. I1. FOctparos. - 2-e uzn,., crep. -
Caukr-IlerepOypr : Jlanb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - Tekcr : anextponHsiii // Jlanb :
3JIeKTPOHHO-OnbMoTeunas cucrema. - URL: https://e.Janbook.com/book/4032 (nara obpamienusi: 04.03.2020). - Pexum
JOCTyIa: Jjisl aBTOPU3. MOJIb30BATENIEH.

JomnoJHUTEILHAS JUTEpaTypa:

1. Heopranuueckast XuMusi: B 3 T.: y4eOHUK JUIsl CTYIEHTOB BY30B, 0Oy4Jaroimuxcs 1o Hanpasienuio 510500 "Xumus' n
cnetnmanbHocty 011000 "Xumu / [A. A. Iposnos, 1O. II. TpetbsikoB]; moa. pex. 0. II. Tpetbsikoa. - MockBa: Akanemusi, 2004.
- T.1: ®usnKo-xuMHIYeCcKre OCHOBBI Heopranndeckoi xumuu. 2004. - 233 c.

2. O61mas 1 HeopraHM4YecKast XMMHUsI: Y4eOHOe OCOOHe ISl CAMOCTOSITENIbHOI paboTHl cTyneHToB / KaszaH. denep. yH-T; [Hayy.
pen.: i.x.H., ipod. ®. B. leBsros, n.x.H., mpod. H. A. Ynaxosuu].?Kazans: [Kazanckwmit yausepcurert], 2011.; 21. Y. 1:
O6m1as xumus / [coct.: P. P. Amupos u ap.]. - 2011. - 142 c.

3. O6mas 1 HeopraHuvecKast XMMUs: y4eOHoe Iocobue AJ1sl CaMOCTOsITeNnbHOM padoTsl cryaeHToB / KazaH. denep. yH-1; [Hayy.
pen.: n.x.H., mpod. ®. B. [leBsaTos, A.x.H., npod. H. A. Yinaxosuu].?Kazans: [Kazanckuii yuusepcurer], 2011.; 21. Y. 2:
Xumust anemeHToB / [cocT.: I'. A. Booc u np.]. - 2011. - 140 c.

4. ®enoroB, M. A. SInepHblii MATHUTHBIN PE30HAHC B HEOPraHWYECKOW M KOOPANHALIMOHHOM XMMHHU. PacTBOPHI M JKHAKOCTH :
moHorpacus / M. A. ®enotos. - Mocksa : PUSMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT : 371€KTPOHHBIN
// JlaHb : 3neKTpOHHO-OMOMHoTeyHas cucrema. - URL: https://e.lanbook.com/book/2151 (nara obpamenus: 10.03.2020). -
Pexum noctyna: 1uist aBTOpH3. MOJIb30BATEIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./[B.07.02 Xumus KOMIAEKCHBIX COCOUHEHULL

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 Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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

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

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

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.

3AE
Crpanuna 13 u3 13. Bl YHH



http://www.tcpdf.org

