MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJIEPAIIUNA

KemepoBckuil rocy1apCTBEHHBIM YHUBEPCUTET
HNHCTUTYT QyHIaMEHTAIbHBIX HAYK

. I'ynos
2016

Pabouyasi nporpamMmma JUCHUIIMHBI
Oomas xumus

CnenuanbHOCTh
04.05.01 @ynoamenmanvnan u NPUKIAOHAA XUMUA

HamnpasneHnHocTs (criennanu3aiius)

«Xumus okpyscarouienl cpeovl, XUMUUECKas IKCHEPMU3a u IK0102udecKkasn
oezonacnocmoy

ypOBeHI) cneyuaaumenia

®dopma oOyueHust
OuHas

Kemepono 2016



OraasJjieHue

1. TlepeueHb TIUIAHMPYEMBIX  pE3YyJbTATOB  OOy4YEHHUS TIO  AUCIUIUIMHE
«Heopranunueckass xumusi (oOmiasi XUMUs)», COOTHECEHHBIX C IUIAHUPYEMBIMH

pe3ysbTaramu OCBOCHMUS o0pa3zoBaTeIbHON MIPOTPaMMBbI 04.05.01
«DyHAaMEHTANTbHAS U TPUKITATTHAST XUMUESDY ©eevvvienreeeiireesineesireessseesseesssesssseeesseeessns 4
2. Mecto nucuumiuHbl B CTPYKTYpe OOIL CICHMHATUTETA. ... 6

3. O6mem mucnumnHbl «Heopranmdeckas xumus (001Iast XUMUs)» B 3a4ETHBIX
CAUHUIIAX C YyKa3aHUEM KOJMYECTBA AaKaJeMHYECKUX YacOB, BBIJICICHHBIX Ha
KOHTAKTHYIO pa00Ty oOydYaroluxcs ¢ mnpernojanaresieM (M0 BUAAM 3aHSTUN) U Ha

CaAMOCTOATEIBHYIO PAOOTY OOYUAROIIIAXCS. .. veevveeinreranreenreesnneessneesnnessnesannesanseeensns 7
3.1 O0bém mucturumebl «Heopranudeckas XuMus» MO BUJIAM y4eOHBIX
BAHSITHI (B HACAX) .. .uveeeeuererestrtesasseeassuseessssseesansseessssesasssseesasseessasssessnsssessnsseesssseeesnnes 7

4. Copepxanue aucuuiuinHbel «Heopranuueckas xumus (oOmias Xumusi)y,
CTPYKTYPUpPOBAaHHOE MO TemaM (paszzesiaM) ¢ yKa3aHHEM OTBEJCHHOTO Ha HUX

KOJIMYECTBA aKaJCMUYCCKUX YaCOB U BHJIOB YUCOHBIX 3AHATHH ....ocvvveervveeiireeinveennn 7
4.1 Paznensr mauctummunbl «Heopranwdeckas xumus (oOmias Xumus)» u
TPYJIOEMKOCTb I10 BHJaM YYCOHBIX 3aHATHUH (B aKaJeMHUUECKHX Yacax) JUIs OUHOMU
1010 0 E 010 s (535176 PP 7
4.2 Conepxanve aucuuiuinHbl «Heopranuueckas Xumus (0OImass XUMHS),
CTPYKTYPHUPOBAHHOE TIO TEMAM ....uvviervreeseessstessssessssessssseessseesssessssesssessnsesssssesssesssnes 8

5. Ilepeuenp y4eOHO-METOAMYECKOTO OOECIEeUeHUsl [JIsi CaMOCTOSITEIIbHOU
paboThl 0O0yuaromuxcs no auctuiimie «Heopranndeckas xumust (0011ass XUMUS )»

........................................................................................... 13
6. DOHI OICHOYHBIX CPEACTB IS TMPOBEACHUS MPOMEKYTOUHON aTTeCTAIHH
oOyyaromuxcst mo gucuuruinie Heoprannueckas Xumust (001IAst XUMHUS) .......... 14
6.1 [Tacopt (oHma OIEHOYHBIX CpelCTB Mo aucuuiummHe «Heopranuueckas
XUMHUST (OOITIAST XHIMEIST)D .vvvveeiurrressssresssssesssssssesssssessssssssssnssssssnssssssssesssssesssssseessnssnes 14
6.2 TunoBbIe KOHTPOJILHBIE 3aJJTAHUS U MHBIC MATCPHUATBI....eevvveanveeareeeenene 15
B.2.1. DKBAMEH .....cveuveviriveriitetiietetestete st ese st ete st et et st ese st ese s et e e st ese b ebe s et ere st ete st ebessstenens 154
6.2.2. IHIUBUTYATBHBIC BAIAHMS ... veeeureeeireeaisreesasreeassressasseesssneesnseessseessseesseeesneeens 19
6.2.3. Bommpocs! uIst JOIyCKa U IS 3aIUThI JA0OPATOPHBIX PAGOT........cvevvevevererearanes 19
6.2.4 TIPAKTHUECKUE BAHATHSL «....vveeenvreeesnreeesssneeesssrenesnnessssnesssneesssnneessnnns 20
6.2.5 KOTITOKBIYM ....cciiiiiiiiiiieiiiee st 20
6.3 Meroanueckie MaTepualbl, OMPEACISAIONNE MPOIEAYPhl OICHUBAHUS
3HAHWM, YMEHUHN, HABBIKOB W (WJIM) OMNBITA JEATEIHLHOCTH, XapaKTEPU3YIOIIHE
ATAIbl POPMUPOBAHUS KOMITCTCHIIHH ...eevvveeiirieesiiieesiieeesiieessiieeesssneesssnneesssneas 222



7. TlepeyeHb OCHOBHOM M JOTIOJHUTEIHHOU yUeOHOUW JTUTEPATYpPHI, HEOOXOTUMOM

JUIs OCBOEHUS TUucHUIUIMHBI Heoprannueckas xumus (OO0IIas XUMUSA)»............. 255
a) OCHOGHAA YUCOHAA IUMEPAMYPUL ..........ooeevveeiiiieieiiiinesiiieessienesssseeesnseeas 255
0) O0ONOJTHUMENIbHAA YHEOHAA TUMEPAMYPA: ..........cocvveeiiieeiiienesiienennieens 254

8. Ilepeuenr  pecypcoB  MHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW  CETH
«HTEepHeT», HEOOXOJUMBIX ISl OCBOCHUSI TUCUUIUTMHBI « Heoprannueckas Xxumus

(OOIITAST XHIMEISI) +.vvvveesuveeessnsessssssessssssessssssesssssessssssesssnsssessnssesssnssssssssesssnssesssnssennns 256
9.Meroanueckue yKazaHwsl I8 OOYYaloNmUXCs 10 OCBOCHUIO JUCIUATLIAHBI
«Heoprannaeckast XUMUS (OOILIAT XAMUS) . ....veeveerrersseeaeeaseessesssessnesssesssessseses 266
10. Ilepeuennb UH()OPMAITMOHHBIX TEXHOJIOTHH, HCITOJIB3yEeMBIX npu
OCYIIIECTBJIICHUH 00pa30BaTEIBHOTO Tpoliecca nmo aucuuiumae «Heopraamaeckas
XUMHUST (OOTIIAST XFIMESI)D .vvveeinvreeesntreeesuteeessissessssteessssseessssssessnssesssnssesssnsssessseessnes 277
11. Onucanue MaTepUaTbHO-TEXHUYECKOM 0askl, HEO00XO0TUMOU IS
OCYIIECTBJICHUSI 00pa3oBaTeIbLHOrO Mpoiiecca no aucuuiuinae «Heopranmdeckas
XUMUST (OOIIAST XHMEISI)D ©vvveirvveeessresesssneessssnesssssessssssesssnssesssnsssssssssesssssesssssessssssees 277
12. Vlabie cBeCHUS U (MITH) MATEPHATIBI™ ....ovviiiiieiiiieesiiieesniieeesineessnseesssineessnnnens 27
12.1. Hcnonb3yeMble TEXHOIOTHH OOYUCHHUS . .vveerrvrrreirrreesssreeesssrensssnnesssnessnnns 278

12.2 OcoOeHHOCTH peanu3aliyd JUCIUIUIMHBI IS JIUI[ C OTPaHUYCHHBIMUA BO3-
MOMKHOCTSIMHE 3II0POBB . . .. uvetennteeentteeteeeanteeeaeeeaaeeanaeeaanseeaaneeeanneeans 28



1. Ilepedyennb
TUCUMILIINHE

IJIAHUPYEMBbIX
«Heopranunueckast

pe3yJbTaTOB
XUMHS

o0yyeHuss 1O
(o0mass xumMuA)»,

COOTHECEHHBIX ¢ IUIAHMPYEMbIMU Pe3yJbTATAMU OCBOEHUS
oopaszoBaTteibHOi mporpammbl 04.05.01 «®yHpaMeHTAaJIbHASI H
NPUKJIATHAS XUMHS

B pesynbrate ocBoenust OIIOII cnenuanurera oOy4aromuiics J0JKEH OBJia-
JIeTh CIEAYIOIIMMH pe3ysibTaraMu oOydeHus 1o auciuruimae «Heopranuueckas
xuMust (0011ast XUMHUSI)»:

Koowl komne-
menyuu

PesyabTaTsl ocBoenus OITOII
Cooepitcanue  KomnemeHyuil  (8bINYCKHUK,
0CBOUBWIUIL NPOSPAMMY  cneyuarumemad, 00.-
Jrcen  0bnaoamv  CreoyIWUMYU  0OWeKYIbIYp-
HbIMU, 00uenpopeccuoHanbrbiMu, npogeccuo-
HAbHLIMU u npogeccuonanvho-
CReYUAIU3UPOBAHHBIMU KOMNEMEHYUAMU)

IIepeyenb MIaHUPYeEMbIX
pe3yJabTaToB 00y4YeHust

OIIK-1

CIOCOOHOCTBIO BOCIIPUHHUMATh, pa3BU-
BaTb M MCIOJIB30BaTh TEOPETHUYECKHUE
OCHOBBI TPAJMLMOHHBIX U HOBBIX pa3-
JIETIOB XUMHH TIPH PEIICHUH TpodeccH-
OHAJIBHBIX 3aJa4

3HaTh: COBPEMEHHYIO HOMEHKIATYpPY
OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COCIMHEHUN; OCHOBHBIE 3aKOHBI XH-
MUH; OCHOBHBIE IOJOXEHUS TEOpUU
CTPOEHHUSI aTOMa; COBPEMEHHBIE MOJ-
XOJIbl K ONMUCAaHUI0 XUMHUYECKOU CBSI3U
(ocHOBBI MeTOJa BaJEHTHBIX CBS3ei
(MBC) u meTona MOJEKYISIPHBIX Op-
ouraneit (MMO)); pa3nuuHbIe CIOCO-
OBl BBIpAXXEHUS COJIEP’KAaHUS BEIECTBA
B pacTBOpax; OCHOBHBIE TIOHATHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX

IIPOLIECCOB; OCHOBBI ~ COBPEMEHHBIX
TEOPUU PACTBOPOB IJIEKTPOJIUTOB U
HEDJIEKTPOIIUTOB; TEPMOXUMUU, XUMH-
YeCKOW KHHETHUKH, TEOPUU KOMILIEKC-
HBIX  COEJUHEHUHN; DIEKTPOXHUMHUH.
YMeTh: pemars 3a1adyd Ha NpHUMEHe-
HUE OCHOBHBIX 3aKOHOB XHMHH, 3a/1a-
YH C HCIOJIb30BAHHMEM Pa3IMYHBIX
CrocoOOB BBIPAKEHUST KOHIEHTpALUH
BElleCTBA B PAacTBOPE; COCTaBIATh
MOHHO-3JIEKTPOHHBIE ~ CXEMbI  JJIA
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX

peaxiuii, TpOTEKAIIIUX B pacTBOpax;
ONKCHIBaTh IPOCTPAHCTBEHHYIO KOH-
burypanmo MOJEeKyJl, UOHOB M KOM-
IUIEKCHBIX ~ COEAMHEHMH;  CTPOUTH
DHEPreTHUECKUe  JUarpaMMbl  MO-
JIEKYJl ¥ MOHOB, OMPENENTh MOPSII0K
CBS3M B HUX M WX MarHUTHBIC CBOW-




Koowl komne-
menyuu

Pe3syabTarnl ocBoenuss OITOIT
Cooepicanue KomMnemeHuuil  (8bINYCKHUK,
0CBOUBULULL npozpammy cneyuaiumemada, 001-
JIcen  0bnadamv  CreOyIWUMU  0OWeKyIbmyp-
HbIMU, 00UenpopeccUOHATbHBIMU, NPOPeccuo-
HAJIbHbIMU u I’lqubeCCUOHa]ZbHO'
cneyuaiusupo6aHHblMU KOMnemeHuszu)

IlepedyeHb MIaHMPYyeEMbIX
pe3yJabTaToB 00y4eHHust

CTBa; pelaTh 3a/1a4d Ha OINpPEACIICHHUE
TEIUIOBBIX (P(PEKTOB XUMUYECKUX pe-
aKIIMH, TEPMOJUHAMUYECKUX (PYHKITUN
COCTOSIHUSI CHUCTEMBI U OIpE/IeNICHUE
HaIlpaBJICHUs TIPOTEKAHUS PEaKIIUU;
pemiath 3a7a4yd Ha IPUMEHEHUE OcC-
HOBHBIX ITOHATHM XUMHYECKON KHHE-
TUKH; Ha OIpECIICHHEe OCHOBHBIX Xa-
PaKTEpUCTUK PACTBOPOB DJICKTPOJIH-
TOB W  HEIJIEKTPOJIUTOB;  pac-
CUUTBIBATh DJICKTPOJAHBIC W OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIIPHBIC TTOTCHITH-
anel 1 DJ]C ragpBaHUYECKUX 3JIEMEH-
TOB.

Bnaners: HaBbikamMu Hamucanus (op-
MyJI HEOPTraHWYECKHX BEHIECTB IO
HA3BaHMIO, U Ha3BaHUS MO (opMmyIe;
Pa3IMYHBIMH CIIOCOOAMU  BBIPAYKEHUS
COJICpXKaHUsI BEIIECTBA B PACTBOPE;
COCTaBIICHUS HMOHHO-2JIEKTPOHHBIX
cXeM OKHUCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX pPEaKIuil; OCHOB-
HeiMu npuémamun MBC un MMO;
HaBBIKAMH pEIICHUs 3a]a4 Ha TpUMe-
HEHHE OCHOBHBIX 3aKOHOB XHMHH; C
HCIIOJIb30BAHMEM OCHOBHBIX TTOHSTHI
TEPMOXHMHUH, XUMHYECKON KHUHETUKH,
ANEKTPOXMMHUU, TEOPUH PACTBOPOB
AJIIEKTPOJIMTOB U HERJIEKTPOIUTOB.

OIIK - 2

BJIaACHHUEM HaBbIKaMHU XHMHYCECKOI'O
JKCIIEPUMEHTA, CHHTETUYECKUMHU U aHa-
JIUTUYCCKUMU METOJaMH IIOJIYYCHUS U
HCCIIEIOBAHUS XUMUYECKUX BEILECTB U
peakuuii

3HaTh: Ha3HAUYCHHE MPUOOPOB U TOCY-

AbI;
YMeTh: M3roTaBIMBaTh IPOCTEUIINE
npubOpsl, HarpeBaThb, BBIIAPHUBATH,

pa3nenarTh, OYMINATh BEIIEeCTBa, U3Me-
pATH IIOTHOCTb, TOTOBUTH PAaCTBOPHI;
IJIaHUPOBATh XUMHUYECKUN OKCIICPU-
MEHT, MPOTHO3UPOBATH PE3YyIbTaThI
OKCIIEpUMEHTa, HaOII0/1aTh, OMHUCHI-
BaTbh, AaHAJM3UPOBATH, JI€JIATh BHIBOJIBI.

OIIK - 6

BIIQJICHUEM HOPMAaMH TEXHHUKU 0€3-
ONACHOCTU M YMEHHMEM pPEAIU30BATH UX
B J1a0OpaTOPHBIX M TEXHOJIOTHYECKUX
YCIOBUAX

3HaTh: MpaBWIA TEXHUKH OE30IacHO-
cTu npu pabore B JabopaTopuu.
YMeTb: MPUMEHSATh 3HAHUS O BPEIHBIX
U OIACHBIX CBOWCTBaX BELIECTB INPHU
paboTe ¢ HHMH, TPOBOJHUTH OLECHKY
BO3MOYKHBIX PHCKOB




2. Mecto mucuuiuiaibl B cTpykType OITOII cnenmuaaurera

HMucunminna «Heopranudeckast xumus (001ias XUMusi)» U3ydaeTcsl Ha mep-
BOM Kypc€ B IIEPBOM CEMECTpE.

JIns1 yCHENHOro OCBOEHUS AUCIHUILIMHBI, 00ydaroumecs: JOJKHBI UMETh Oa-
30BbI€ 3HAHMS MO IMIKOJBHOW AUCHUIUIMHE «XUMUS», BKIIOYaromue GyHIaMeH-
TaJIbHbIC TIOHATUS U Hau0OoJiee BaKHbIE COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU
BEI[ECTBA; XUMUYECKOM IPOIIECCE; CBOMCTBAX AJIEMEHTOB U UX COCIUHEHUHN U Tie-
PHUOIMYHOCTH U3MEHEHHUS CBOMCTB.

CTylleHT JOJDKEeH

3HATh.

BAKHEUIIINE XMMHYECKUE MOHSATHS: BEIIECTBO, XUMHYECKHM 3JIEMEHT,
aTOM, MOJIEKYJla, OTHOCUTEJIbHBIE aTOMHASI U MOJIEKYJISIPHAsI MACChl, UOH,
M30TONBI, XUMUYECKAs CBA3b, DJIEKTPOOTPULATEIBLHOCTh, BaJEHTHOCTb,
CTENEHb OKHCIEHUS, MOJb, MOJIApHAs Macca, MOJISIPHBIA O0O0BEM,
pPacTBOPBI, NEKTPOJIUT U HEIJIEKTPOJIUT, TUAPOJIH3, FNEKTPOITUTHUECKAS
JUCCOLIMAIIMS, OKHUCIHMTEIb W  BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTAaHOBJIEHHE, TEIJIOBOM 3(PQEKT peakuuu, CKOPOCTb XUMUYECKOH
peaKkIny, KaTallu3, XAMUYECKOE PABHOBECHE;

OCHOBHBIE€ 3aKOHBl XMMHH: COXPAHEHHS MAaCChl BEIIECTB, MOCTOSIHCTBA
cocrasa, [leppoanueckuil 3aK0H, ra30BbI€ 3aKOHBI, 3aKOH SKBUBAJICHTOB,
npaBwio Baut-I'odda;

OCHOBHBIE TEOPUM XHMHH: XUMHUYECKOM CBS3M, DJIEKTPOJIUTUYECKON
JUCCOLMALINN, XUMUYECKHUX ITPOLIECCOB;

Krnaccudukanuro BemecTB, XkMUYECKUE CBOWCTBA.

yMeThb:

Ha3blBaTh HEOPraHMYECKHE BEIIECTBA 10 «TPUBHAIBHOW»  WIIU
MEKTYHApOIHOW HOMEHKJIATYyPE;

ONpENeNsATh: BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB, THUIl XWMHYECKOW CBS3U B COCAUHEHUSX, 3apsA]l HOHA,
XapaKkTep Cpelbl B BOJHBIX pPAacTBOpaX HEOPraHHMYECKUX COCIUHEHUH,
OKHUCJIUTENIb U BOCCTAHOBUTEJb, COCTABISATh YPABHEHUSI OKUCIUTEIIBHO-
BOCCTAHOBUTEIHHBIX PEAKINN;

COCTaBJISITH  DJCKTPOHHBIE M DJIEKTPOHHO-Tpapuueckue (GopMyIibl
aTOMOB;

OOBSACHSTH: 3aBUCUMOCTh CBOWCTB BEILIECTB OT MX COCTaBa U CTPOCHMUS,
MPUPOY XUMHUUYECKON CBSI3U (MOHHOW, KOBAJEHTHOM, METAILTMYECKOM),
3aBUCUMOCThH CKOPOCTH XUMHUYECKON PEAKIIUU U CMEIICHUS XUMUUYECKOTO
paBHOBECHUSI OT PA3IMYHBIX (PAKTOPOB;

MPOBOJIUTh pPAcyeThl: MACChl Ta3a 3aJaHHOr0 oObeMa M oObeMa Tasza
3aJIaHHOM MAacChl, MacChl OT/IEIbHBIX aTOMOB M MOJIEKYJI, MAaCCOBOM J0JU
PacTBOPEHHOIO  BEIIECTBAa, ONPEAEHsITh  (OPMYJIbl  XUMHUYECKOIrO
COEIMHEHHUS TI0 MPOIIEHTHOMY COAEPKAHUIO JIEMEHTOB U MOJIEKYJIIPHON
Macce, pacCUMTHIBATh MACChl PEAreHTOB U MPOAYKTOB MO ypaBHEHHUSIM
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peaKuui.
BJIAICTh:
— cnocobamu 0e30MacHOro OOpalleHus] C TOPIOYUMU U TOKCUYHBIMH
BEIIECTBAMU, J1a0OPATOPHBIM 000PYIOBAHUEM.

HMucunmnna «Heopranuwyeckas xumusi (001iasi XuMusi)» SIBISETCS OCHOBOU
JAIbHEUIIIETO OCBOCHUSA JUCHUIUIMH: «AHamuTHYECKas XuUMUsD», «Du3znueckas
XUMUS», «XUMHYECKas TEXHOJOTHUS», OTHOCSIMXCA K 0a30BOM  dacTu
obmenpodeccHoHaTbHBIX JUCITUTUIHH.

Ces3p  muciuiuimibl - «Heopranunueckass xumusa (oOmiast XuUMHsS)» €O
cCrienuaiv3anyed o0ydaronierocs: peajin3yeTcsi Mpu PacCMOTPEHUM XUMHYECKUX
peaKuuii, CBOMCTB OTAEJIbHBIX 3JIEMEHTOB U COCAMHEHUN, METOJOB IMOIYYEHHUS U
UCCIIEJOBAHUSI HEOPTaHUYECKUX BELIECTB.

3. O0bem aucuumiauHbl «Heoprannyeckasi xumusi (0011asi XUMHUA)»
B 32YETHBIX eIMHUIIAX ¢ YKA3AHUEM KOJUYeCTBA aKaJeMHYeCKHX
YacoB, BbLICJEHHbIX HA KOHTAKTHYI pPadoTy 00y4aroluuxcs ¢
npenojaaBaresjieM (M0 BHUAAM 3aHATHII) U HA CAMOCTOATEIbHYIO
padoTy o0y4arimuxcs

O6mas TpymoeMKocTh (00bem) nuctuiuinabl «Heopranwdeckas xumus (00-
ias xumus)» coctaisieT 10 3auetHnix eaunmil (3ET), 360 akageMuueckux 4acos.

3.1 O0bém aucummiuHbl «Heopranmueckasi XumMus» MO0 BHIAAM Yy4eOHBIX
3aHATHH (B Yacax)

Bcero yacon

O0béM TMCHUIIIMHBI Juist o4HOU (hopmbl 00y-
YEeHUs
OO011ast TPyA0€MKOCTh TUCIUIIIINHBI 360

KonTaktHas pabora oOydaromuxcsi ¢ mperogasarenem (mo Bumam | 198
y4eOHBIX 3aHATHIN) (BCETO)

AymutopHast paboTa (BCero): 198
B T. YUCIIE:

Jlexun 54
JlaGopaTopHble pabOoThI 144
Breayauropras padota (Bcero): 126
B Tom umcne, nHauBHAyanpHas padoTa 00ydarOIMMUXCs C MPernoja-
BaTeJICM:

KypcoBoe npoexktnpoBanue

I'pynnoBas, MHAWBUIYyalbHAs KOHCYJIbTAllUs U UHBbIE BUJABI y4eO-
HOW JNESATETHHOCTH, MPEIyCMaTPUBAIOIINE TPYIIIOBYIO WM HHIU-
BUIYaJbHYIO pabOTy 00yYarOUIHXCs C MPETOIaBaTENIeM )

TBopueckas padoTta (3cce)

CamocrosTenbHas paboTa 00y4aronmxcs 126




O0BEM TUCHUIIINHBI

Bcero yacos

Ui OuHOW (hOpMBI 00Y-
YeHUSI

Bus npomMexyTouHOM aTTecTali 00y4aromuxcs: SK3aMeH

36

4. Copepxanue aucuumiinHbl «Heopranmyeckass xumusi (0o01xas
XHMHUA)», CTPYKTYPHPOBAHHOE
YKa3aHHEM OTBEJACHHOI0 HAa HHUX KOJUYECTBA aKaJAeMHYECKHX
4acoB M BU/I0B YUYEOHBIX 3aHATHI

o

TeEMaM

(paznesam) ¢

4.1 Pazpennl aucuumniunHbl «Heopranumuyeckasi xumusi (o0masi XuMusi)»
TPYAOEMKOCTh M0 BHAAM Y4YeOHBIX 3aHATHH (B aKaJeMHYeCKHX 4acax)

1JIs1 OYHOH (POPMBI 00yYeHUs

< Buabl y4eOHbIX 3aHATHI, BKJIIO-
2 § 4asi cCaMOCTOSATEILHYIO PaboTy
2 s 00y4aKOIIMXCS M TPYA0EMKOCTh DopMbI TeKY-
Ne Paznen = 2 (B 4acax) Iero KOHTPOJIsI
n/n AHCHMILINHBI 5 3 aynuTopHbie y4ed- | CamocTosiTeLHASN ycnesaeMoCTH
8 = HbIe 3aHATHUS padora o0yuaio-
Huxcst
BCEero JIeKIIMH ﬂaﬁ;););;;)]i);{ble
1. | Kmaccel 26 16 10 3JIP
HEOPr.COCTMHEHUI
2. | OcHOBHBIE 3aKOHBI XH- 28 0 16 12 3JIP, U3
MHH
3. | Konuenrpauuu  pac- 22 0 12 10 3JIP, U3
TBOPOB
4. | OBP 26 0 16 10 3JIP, 13
5. | Ctpoenue atoma 24 8 8 8 "3
6. | Xummdeckas CBs3b 34 10 12 12 "3
7. | Konnoxsuym 8 0 4 4 KoitokBuym
8. | OcHoBbl  TepmoguHa- | 12 4 4 4 n3
MHKH
9. | Cxopoctb 24 6 8 10 n3, 3JIP
XUM.pEakInui, paBHO-
BECHE
10. | CroiicTBa pacTBOpOB 22 4 8 10 N3, 3JIP
11. | TOO 24 6 8 10 n3, 3JIP
12. | IIP, runponus 26 4 12 10 3J1P, 13
13. | KommiekcHbpie coenu- 24 6 8 10 3J1P, 13
HEHUS
14. | OCHOBBI ~ 3JIEKTPOXU- 24 6 12 6 3J1P, 13
MHH
15. | Beero 324 54 144 126
16. | Ox3amen 36

3JIP — 3amuTa 1abopatopHbIX padoT, I3 — BhIMOTHEHNE MHANBUYATbHBIX 3aaHUH.
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4.2 Copep:xanue aucuumiuabl «Heopranudeckas xumusi (0011asi Xumusi)»,

CTPYKTYPHPOBAaHHOE 10 TEMaM

Ne HauMenoBanue Conep:xanue pa3aesa QJUCHUANIAHBI
pasnena
JUCIMILINHBI
Cooepoicanue 1eKYuoHH020 Kypca
4.2.1. Texnuka ©Oe3onacHo- | [Ipubopsl, mocyna, nx HazHaueHue. B3pemnBanue, pacTBo-
CTH, TEeXHUKa J1abopa- | peHHe, HarpeBaHue, GuiIbTparus,
TOPHBIX paboT BBICYIITMBAHUE, U3MenbueHue. [IpreMbl 1 MeToIbl paboTHI B
XUMHUYECKOH 1abopaTopuu.
4.2.2. Kmaccer  Heopranmue- | Knaccudukanust HeopraHndeckux coeanHeHuii. Homenkia-
CKHMX COCIMHEHUI typa. I'mapuasl. Oxcuasl. Counn.
4.2.3. OcHOBHBIE 3aKOHBI | XMMHUYECKUI SKBUBAJIEHT.
XUMUU I"a30BBIC 3aKOHBI.
3akoH ABarajapo.
4.2.4. CnocoObl  BeIpakeHHUs | [ToHATHE MAaCCOBOM JOJIM, MOJSPHOM U MOJISIPHON KOHIIEH-
KOHLIEHTPALlUM  pac- | Tpalliu SKBUBAJICHTA BEILECTRA.
TBOPOB
4.2.5. OxucauTenpHo- Oxucaurenu. Boccranosurenu. Tunsl OBP. Meros cocras-
BOCCTaHOBUTEIBHBIE JICHHSI DJIGKTPOHHO-HOHHOTO Oananca OBP. JlaGopaTtopHbie
peakuuu (OBP) OIBITHI IO BAXKHEHUIIIUM OKHMCIIMTEISIM M BOCCTAHOBUTEIISIM.
4.2.6. Crpoenue aroma, me- | JlokazaTenbCTBa CIOXHOM CTPYKTYphl aroma (KaTOIHBIE U

pI/IO,Z[I/I‘leCKI/Iﬁ 3aKOH

KaHaJIOBbIE JIy4Hd, paJuoakTuBHOCTE). OmnbiThl Pesepdopra.
[Teprie Monenu atomoB. [Inanerapnas monens. CtpoeHue
aroma Bozxopojaa 1o bopy. Ilocrynarsr bopa. Panuycer cra-
[IMOHAPHBIX OPOUT M CKOPOCTH JIBUJKEHHUSI DJIEKTPOHOB.
['maBHOE KBAaHTOBOE YMCJIO U OOBSCHEHHME CIEKTpa aToMa
Bozopoaa. Teopus bopa-3ommepdensaa. [lobounoe kBaH-
TOBOE 4YHUCJIO, MAarHUTHOE KBAHTOBOE YMKCIIO, CIIMHOBOE
KBaHTOBOE 4uci0. KOopnycKyIIsipHbIE ¥ BOJHOBBIE CBOMCTBA
yactull. CootHomienue ae bpoins. SABnenune mudpaxiuu
JJIEKTPOHOB KakK JIOKa3aTeIbCTBA MX KOPITYCKYJSIPHO-
BOJHOBOro ayanusMma. IlpuHuun HeompeneneHHocTH Ieii-
3eHOepra. Ypasuenue lllpeaunrepa, crangapTHbIE YCIOBUS.
Bun pemenuit ypasHeHus Illpenunrepa B mnpocrerimmx
cinyvasix. [lonsitue opOutanu. IloHsTue yrioBod M panu-
anpHOU coctaBisomeid Gynkuun Y. KBaHTOBBIE uucia B
COBPEMEHHOM IIPE/ICTABIICHHH.

MHoroanektponnbsle aromsl. [Ipunnun Ilaynu. Ilonstue
YPOBHS, MOJAYPOBHS, UX e€MKOCThb. IIpaBmio ['ynma. Ilpun-
mun KieykoBckoro.

[TonbITKM KMaccuuKay XUMUYECKUX dieMeHToB a0 ..
MenpaeneeBa. OCHOBHBIE IOJIOXKEHHUS NEPUOAUYECKOTO 3a-
koHa B (opmymupoBke [I.MI. MenneneeBa. JlanbHeiiiee
pa3BUTHE NMEPUOANYECKOTO 3aKOHA M €ro TaOJUYHOE BHIpa-
JKEHUE - TEPUOJUYECKHE CUCTEMBI. PEHTI€HOBCKHE CIIEK-
TpPbI, UX 00BsicHeHne. CTPyKTypa NepruoIUIECKON CUCTEMBI,
00BsICHEHNE CTPYKTYPBI C TOUKHU 3peHus npuHiunos [laynu,
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I'yana, KnedkoBckoro. Manbie u GoJibiive EPHOIB, S-, P-,
d-, f- anementsl. ['pynmnel. [lepuoauuHocTs paanycoB (ko-
BAJICHTHBIX, MeTa/UTMYecKuX). [loTeHIman WoHU3aIMH.
Bnusinue 3apsina snapa, paauyca aroMoB, SKPaHU3UPYIOLIETO
JEHCTBUS BHEITHUX DJICKTPOHOB, TJIYOUHBI MTPOHUKHOBEHHS
BHEITHUX 3JICKTPOHOB Ha MOTEHIMaN MoHu3anuu. [loHsTre
s dexTuBHOrO 3apsiga sgapa aromoB. CpojaCTBO K 3JIEKTPO-

HY.

4.2.7.

Xumudeckas CBI3b

VYyeHue 0 XMMUYECKOHN CBSI3M KAaK OJIHA U3 LIEHTPaJIbHBIX
pobsieM coBpeMeHHOH Xxumuu. llepekppiBaHre BaJ€HTHBIX
opOuTaneit mpu 0Opa3oBaHUU CBS3H.

o-, T-, O- cBs3U. MeToy BaneHTHBIX cBszeit (MBC). Xapak-
TEPUCTUKA OO0pa30BaHUs CBSI3U B MOJIEKYJIE BOJOpOJA
(I'eititnep, Jlonmon). OOMeHHBIII MexaHU3M 00pa3oBaHUS
CBsI3M, BO30YKJICHHE aTOMOB IPU OOpa30BaHUU CBS3U. YT-
JIOBBIE U MHUpaMUAalbHbIE MOJEKYNbl. ['uOpunuzanus opou-
Tajnel ueHTpaibHOro atoma. CTPYKTYphl MOJIEKYT C Sp-,
sp’-, sp®-, sp°d-, sp°d’* ruGpuaHbME opGuTamsiMu. CTpyK-
TYpbl MOJIEKYJI C KPaTHBIMU CBSI3SIMH. Y4YacTu€ B THOPHUIU-
3allUM HEMOJICJICHHBIX Map IEHTPAIbHOTO aToMa U 00Bsic-
HEHHE KOHPHUTYpaIuu MOJIEKYJI.

Hacspimaemocts KOBAJICHTHOU CBSI3H. onopno-
aKIENTOPHBIM MeXaHW3M OOpa30OBaHMs CBSI3U, JTATUBHBIN
MEXaHU3M U MaKCHUMajbHas BaJ€HTHOCTb. CTENeHb OKHC-
JICHHUS.

[TonsipHOCTP KOBAJIEHTHOW CBSI3U. DJIEKTPOOTPULIATEIb-
HocTh (no Ilomnuury, Mannukeny). J{MMnonbHBIE MOMEHT
cBs3u. JlumonbHbIE MOMEHT MoJieKyhnbl. [lonspuzanus xu-
MHYECKOH CBSI3H.

Jenokanu3oBaHHas XWMHUYECKass CBA3b. Pe30HAaHCHbIE
CTPYKTYpPBI 1 KPATHOCTb CBSI3H.

HoHHas cBsI3b Kak NpEAEbHBIN Clydyail KOBAJICHTHOM CBS3U.
Ee HenachImaeMocTs 1 HEHANIPaBICHHOCTD.

[TonsTHe 0 MeToAe MONEKYISIpPHBIX opoutaneil. Buasl Mo-
JEKYJISIPHBIX ~OpOWTaIed IS JBYXaTOMHBIX  MOJIEKYJI
(noHOB), cocrosimux u3 aemeHtoB I u Il mepuonos. Tpex-
atomubie Monekyibl (BeHy, BeF,, H,O). CpaBHenue meto-
JIOB BJICHTHBIX CBSI3€U U MOJICKYJSPHBIX OpOUTATICH.
ArperatHoe cOCTOsIHUE BEIIECTB. TBEpI0€ COCTOSHHUE, HOH-
HbIE, aTOMHBIE U MOJIEKYJISIPHbIE METAJNINYECKUE PEIIECTKH.
MeXMOJIEKYIApHBIE CHUJIBI B3aWMOJIEHCTBUSI, BOIOPOJIHAS
CBS3b M BaH-JI€P-BAaJIbCOBBIE CUJIbI (OpPUEHTALIMOHHBIE, UH-
JTYKITMOHHBIE, TUCTIEPCUOHHBIE).

[IpeacraBnenne o 30HHOW Teopuu. MeTamnnyeckasi CBS3b.
[TonynpoBOAHUKH, H30ISATOPHI.

Hudpakimonnsie MeToibl. CMEKTPOCKOMUYECKHUE METO/BI.
Pe3onancueie metonbl. M3ydeHue AUMOIBHBIX MOMEHTOB,
MAarHMTHON BOCHPUMMYHUBOCTH.

4.2.8.

Crtpoenue sigpa aToma

[IpoTOHHO-HENUTPOHHAsT Teopusl CTpoeHus suep. MaccoBoe
yucao. M3otonsl, n300apsl, n30ToHbI. Jledekt maccel. Ma-
TMYECKHE YMCIIa U IEPUOJUYECKasl CHCTEMA aTOMHBIX SEp.
IIpupoHas U UCKYCCTBEHHAsl PaguOAKTUBHOCTL. Pagnoax-
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tuBHbIE psabl. [IpaBuno Cognu-dasHca.

4.2.9.

Y4yeHne 0 XUMHUYECKHUX
rporieccax

DHepreTuka XMMHYECKUX MPOILIECCOB. JK30- U IHJIOTEPMHU-
yeckue peakuuu. TepMoxumuueckoe ypaBHeHHe. BHyTpeH-
HsISl DHEPTusl, NMEePBbI MPUHIUI TepMoJuHaMuKu. [loHsTHe
SHTAJIBIINYU, CTAaHIAAPTHBIN TerioBoi 3¢ dekTt. 3akon [ecca.
CocraBnenue nukia bopua-I'abepa s onpeneneHus Temn-
70BbIX 3((PEKTOB pa3iaHyHBIX MHpoleccoB. Temnora u 3H-
tanpus obpa3zoBanusi. Cneacteue u3 3akoHa ['ecca. Bei-
YHUCJICHUE TEIUIOBBIX 3PPEKTOB MO TEIIOTaM 00pa3oBaHUS
u cropanus. HanpaBieHHOCTh XHMMHYECKHX IPOLIECCOB.
[Tpunnun beptino. [lonsTue sHTpONUU, W300apHOTO MOTEH-
1yana, IpUMEHEHUE ITUX XapaKTEPUCTHUK JUIsl ONpPEAEICHUS
HaIlpaBJIECHHOCTH MpOoLECca.

[lonsaTne cxkopoctu peakuuid. BiusiHue npupoasl BELIECTB,
pacTBOPUTEIIS, COCTOSIHUSI PEarpyroluX BEIIECTB Ha CKO-
POCTh XUMUYECKUX peakiuil. Brusaue muddys3un B rerepo-
TEHHBIX Ipoleccax. BiusHue KOHUEHTpAlMKU PEareHToB Ha
ckopocTh peakuuu. Koncranta ckopoctu. Ilopsagok peak-
LHH, TIOHATHE O JIMMUTHUPYIOUIEH CTaAUU U MEXaHU3ME pe-
akuuu. IlpaBmwio Bant-I'odda. YpaBHenue AppeHmyca.
OHeprusa aktuBauuu. [loHsiTHE 00 AaKTUBUPOBAHHOM KOM-
iekce. BnusHue kaTanu3aTopoB Ha CKOpPOCTb PEAKIUH.
CeneKTUBHOCTh MpPHU KaTAIMTUYECKHUX Ipoleccax. ['omo-
TEHHBIN W TeTeporeHHnld karanu3. Pons muddysun u an-
copOuMM B reTeporeHHoM karanuse. Karamutuueckue sijibl.
[TonsiTHe 0 TeOpUM aKTHBHBIX LIEHTPOB. OOpaTUMblE XUMHU-
YECKUE peaklMHu. XuUMu4eckoe paBHoBecue. Mcxonnsle u
paBHOBECHBIE KOHIEHTpaluu peareHToB. KoHcTaHTa XUMH-
YECKOr0 paBHOBECHUS. YCIIOBHS CIBHra XMMHMUYECKOTO paB-
HoBecus. [Ipunnun Jle-Ilarense.

4.2.10.

CBoiicTBa pacTBOpOB.
Teopus 3JI€KTPOIUTH-
YeCcKOM AUcCCOoIMalluu

PactBopbl. HeHachllieHHBIE, HACBHILEHHBIE U IEPECHIIIEH-
Hble pacTBOpbl. CriocoObl BeIpakeHUs KOHLEHTpaiuil. du-
3U4ecKas U XMMHUUYECKas Teopus pacTBOpoB. PacTBopumocTs
ra3a B JKUJKOCTH. 3akoH ['eHpu. PacTBOpUMOCTb XKUAKOCTU
B JKHJIKOCTH. PacTBOPUMOCTH TBEPIOrO BELIECTBA B XKHUJKO-
cTU. BinsiHue BHEIIHMX YCJIOBUM Ha pacTBOPUMOCTh. Pac-
IIPEJIETICHUE BEIIECTBA MEXY BYMSI HECMEIINBAIOIMMUCS
KUJIKoCcTIMUA. CBOMCTBA PaCTBOPOB: JABJICHUE HACBIILICHHO-
ro napa Haja pacTBopoM. 3akoH Payns. OTkioHeHue ot 3a-
koHa Payns. MneansHble M HenaeanbHble pacTBOphl. [loHH-
JKEHUE JaBJICHMsI HAJ PacTBOPOM HEJIETYYEro BELIECTBA.
Kpuockonus, 30yuiMocKonusi, OCMOTUYECKOE JaBJIEHUE U
ONpEEIIEHUE MOJIEKYJISIPHOM Macchl pPacTBOPEHHOIO He-
AIIEKTPOJINTA.

Teopus 37ME€KTPOIUTHUECKON AUCCOLMAlMM APpPEHHU-
yca. M3otonmueckuit xoddpdumment. CreneHb auccorma-
LIUU, POJIb DJIEKTPOJIUTHYECKON MOCTOSIHHOM pPacTBOPUTEIS
M cojbpBatanus MOHOB. TermtoBbie 3G (EKTH pHU pacTBOpe-
HUH.

DIIEKTPOJIMTHYECKAsT AUCconMalus Boabl. MoHHoe mpo-
uzBenenne Boasl (MII). Cnalbie 37eKTponuThl. 3aKOH pas-
Oamnenust OcBanmbna. bydepHbie pacTBOpbI, WX CBOWCTBA.
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KucnoTHo-0cHOBHBIE MHIUKATOPBI. CHIIBHBIC DJIEKTPOJIMTHI.
[lonaTne akTUBHOCTH, KO((UIIMEHTHl aKTUBHOCTH, HOHHAS
cwia pacteopa. lIpousBenenue pacTBOPUMOCTH, YCIOBHE
BBIIIAJICHUS OCAJKOB.

HamnpaBnenue oOMeHHBIX peakiuii B pactBopax. OOpaTu-
MbI€ U HEOOpaTUMbIE MOHHBIE peakiuu. ['maponus kak 00-
MEHHO-HOHHas peakuusa. CTeneHb TI'MAPOJN3a, KOHCTaHTa
ruaponusa, pH pacrBopa. Ilpumepsl rugponusa comiei.
Knaccudukanus BemecTB ¢ TOYKH 3pEHUS HIIEKTPOJIIUTHYE-
cKoll auccouuanuu AppeHuyca. BnusHue 3apsga 1eH-
TPAJILHOTO aToMa Ha XapakTep JUCCOLMALUU THMIPOKCHIA.
[lonsiTe MPOTOHHON TEOPUM KHUCIOT U ocHoBaHuil (bpen-
cren, Jloypu, conpBocuctem, Teopust JIprouca).

4.2.11. | KommuiekcHble coenu- | OCHOBHBIC TIOJIOXKEHUS BHYTPEHHEH M BHEIIHEH cdephl.

HCHHUA

LleHTpanbHBI aTOM, €r0 CTENEHb OKUCIEHUS U KOOpJAUHA-
[IMOHHOE YKCIT0. JIMTaHIbl M UX JeHTaTHOCTh. Kiaccuduka-
LMY JIMTAHJIOB, 3apsAJl KOMIJIEKCHOrO MOHA. MeTo/ BaJleHT-
HBIX CBSI3€i, 00bSICHEHNE KOH(PUTYpaAIIUi KOMIIEKCOB.
Teopuss kpucrammmyeckoro monsa. Pacmeruienne  d-
MOAYPOBHSI B OKTA3IPUYECKOM U TETPASAPUUYECKOM IMOJISIX.
CHexkTpoXuMHUUYECKHUH PsiI.

[TonsTHe O MeTOIEe MOJIEKYJSIPHBIX OpOUTaNei B XUMUHU
KOMIUIEKCHBIX coeluHeHuil. CrucreMa MOJEKYISIPHBIX Op-
OuTasiel ISl OKTa’IPUUYECKOT0 KOMILIEKCA C G- CBS3SIMHU.
THMBI KOMIIJIEKCHBIX COCIMHEHUH.

4.2.12. OCHOBBI  3JIEKTPOXH- | DIEKTPOAHBIE TOTEHIMAIBI. BOAOPOAHBIN AIIEKTPOI U IPY-

MHUH

TU€ Ta30BbI€ IEKTPOAbL. BiusiHre mpupoabl MeTallia, pac-
TBOPUTEIIS, KOHILIEHTpaUMW HOHA MeETalljla, IPUCYTCTBUE
AHHOHOB B pacTBOpE, TEMIIEPATYPHl Ha SJIEKTPOIHBIA IO-
TeHuuan. CTaHAApTHOE COCTOSIHUE W CTAHJAPTHBIE 3IICK-
TPOAHBIE MOTEHIIMANBL. Y paBHeHue HepHcra. P Hanpsike-
HUSL. I'anbBannyeckue SJIEMEHTHI. OKuCIINTEIIHLHO-
BOCCTAaHOBUTEJIbHBIE MOTEHIMAIbI U HAIPaBJICHHUE OKHUCIIHU-
TEJIbHO-BOCCTAHOBUTEINbHBIX peakuuii. KoHcranta paBHOBe-
CHsl OKHCITUTEIIbHO-BOCCTAHOBUTEIHLHON peakiuu. DIEKTPO-
nu3. Kopposust MeTamioB u cnocoObl 3alIUTHI OT KOPPO3UH.

Homep pa3sne-
JIa QM CHHUILIN-

Tembl J1a00paTOPHBIX 3aHATHI

HbI
42.1. TexHnka 0€30MacCHOCTH, TEXHHUKA JJAOOPATOPHBIX pa0dOT, METO/IbI OYHCTKU BEIIECTB
4.2.2. Kinaccol Heoprannueckux coeIMHEHUM
4.2.3. OcHoBHBIE 3aKOHBI XHMHMH. OmpezneneHue 5KBUBAJICHTOB INPOCTBIX M CIOXKHBIX

BemecTB. OnpenencHue MOJISIPHOM W aTOMHON MacCHI.
4.2.4. CriocoObl BbIpaskeHHsI KOHIIEHTpaUU pacTBopoB. [Ipurotosnenue pacTBopos.
4.2.5. OKHCANTETHFHO-BOCCTAHOBUTEBHBIE PEAKITUH.
4.2.6. CrtpoeHue aToMa
4.2.7. XuMHYecKasi CBSI3b
4.2.8. KomnokBuym
4.2.9. OcHOBBI TepMOAMHAMUKH. KHHETHKA XUMHUYECKUX PEaKIMil paBHOBECHE
4.2.10. CaolicTBa pacTBopoB. Peakuuu B pactBopax anekrposuutoB. TO/I, UII. [Ipous-
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Homep pa3sne-
JIa TUCHUTLIH- Tembl 1a00pPaTOPHBIX 3aHATHIA
HbI
BEJICHHE PACTBOPUMOCTH, TUIPOJIU3.
4.2.11. KomruiekcHble coeqruHEHNS
4.2.12. OCHOBBI JIEKTPOXUMHUU
5. Ilepeuenn Y4e0HO-MeTOAMY€eCKOr0 o0ecneyeHus i) 6

CAMOCTOAITEJIbHOI PaldoThI

«Heoprannyeckass xumMus (001ast XUMHUA)»

o0yyalImuxcss N0 JAUCHMUIJIMHE

Bua camocrosiTeILHON

paBoTsI Jlureparypa
1. |IloaroroBka k mabopatopubiM | 1. Ilepeuens u [lepedyeHn
3aHATHIM 2. KoHCIexTs! neKiunii.
3. Moxos, A.W. CoopHUK 3a1a4 1o oomiei xumuu /A. .
Moxos, JI.U. llypsiruna, U.M. Anromuna — Keme-
poBo, 2012. — 155c.
4. Moxos, A.W. JlabopaTopHbIil MPaKTUKyM IO HEOp-
rann4yeckoi xumuu: y4ue0. nocobue. Y. 1 / A. 1. Mo-
xoB, J.U. ypeiruna. - Kemepono, 2011. - 126 c.
5. Jlapuues, T. A. COOpHUK ONOPHBIX KOHCIEKTOB IO
KypCy HEOPraHWYeCKOW XUMHUH.. Y4eO. METOA. MoCco-
oue / T. A. JlapuueB — Kemeposo: KyzbaccBysusnar,
2005. -42c.
2. | BeimonHeHnue WHAUBUYab- 1. Tlepeuens u Ilepe-

HBIX 3aJIaHUH

N

KoncnekTsl JIEKITUM.

poBo, 2012. — 155c.

yeHbllepeuensllepeuensllepeuennllepeuenn

3. MoxoB, A.M. COOpHUK HWHIMBUAYAJIHHBIX 3aJaHHUH
1o oO11el 1 HeopraHMYecKol XUMHUU: y4el. mocodue.
Y. 1. Obuiag xumus / A. 1. Moxos, C. B. Pacmarosa.
- Kemeposo: Ky36accBy3usnar,2005. - 100 c.

4. Moxos, A.M. CoopHuk 3a1a4 no oduieit xumuu /A M.
Moxos, JI.U. llypeiruna, U.M. Anrommuna — Keme-

3. | KomnokBuym

IIepedens u Ilepeuens
KoHcnekTs! Jiekiuil.

4. | IloaroToBka K PK3aMeHY

IIepedens u Ilepeuens
KoncnexTs! JIeKImii.

NN e

CamocTosTenbHas pa60Ta CTyACHTA JOJIZKHA IIPOBOAUTHLCA CUCTCMATHYCCKH
B COOTBCTCTBHUM C KAJICHAAPHBIM IIJIAHOM na6opaTopH51X 3aHATUU

Henenn Pa3zgen NuauBuayaiabHbIe 3a1aHUs
1 Texnuka 6€30MacHOCTH, TEXHHUKA JTAOOPATOPHBIX pa-
00T
2 Knaccel HeOpraHM4ecKux COeTMHEHUN
3-4 OCHOBHBIE 3aKOHBI XHUMHH M3 Nel
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5-6 CriocoObI BRIpOKECHHS KOHIIEHTPAIIMH PACTBOPOB N3 Ne2
6-7 OxucanTenpHO-BOCCTaHOBUTENbHBIE peakiun (OBP) N3 Ne3
8 JlopaboTka
8 Crtpoenue atoma N3 No4
9 XuMu4eckas CBsI3b N3 No5
10 Komnoksuym
10 OCHOBBI TEPMOJIMHAMUKH N3 Neb
11 Kunetnka XuMHU4eCKUX peakiuii, paBHOBECUE N3 No7
12 CBoiicTBa pacTBOPOB N3 Ne8
13 JlopaboTka
13-14 | Peakumu B pactBopax snektposutoB. TOJI, UIT. N3 Ne9
15 IIpou3sBeneHre pacTBOPUMOCTH, THIAPOIIU3 N3 NelO
16 KommiekcHbie coeqHenust N3 Nell
17 OCHOBBI JIEKTPOXUMUU N3 Nel2
18 PesepBHas nenens

6. MOoHA OLEHOYHBLIX CPEICTB JUISA NPOBEACHHS INPOMEKYTOUHOI
aTTecTaluM o0y4yaommxcsi nmo aucounaunHe Heopranmuyeckasi
xuMmusi (001Iast XUMHSA)»

6.1 HacnopT (l)OHIla OIICHOYHbBIX CPEACTB IO JUCHUIIJIUHE «HeopraaneCKaH

xumus (001mast XUuMMs)»

Ne | Konrpoamnpyembie pasgenst | Kon KOHTpoJMpyeMmoii | HanmenoBanue ounenou-

n/m | (Tembl) JMCHUIUIMHBI | KOMIIETEHUMH (MM e€ 4a- | HOro cpeacrsa
(pe3yJbTaThl 10 pa3aesiaM) | CTH)

1. Texnuka 6e3omacuoctH, | OIIK - 1, OIIK - 2, OIIK - 6 | UaauBuayansHBIE  3aj]1a-
TeXHHKa JabOpaTOpHBIX pa- HUS, BONPOCHI AJIs JOIyC-
60T Ka M 3aluThl J1abopaTop-

2. | Kiaccsl HeopraHu4ecKkHux co- HOW paboThl, peleHue
€AMHEHUN 3aa4, KOJJIOKBUYM. OK-

3. | OcHOBHBIE 3aKOHBI XUMHH 3aMEH.

4. | CriocoObl BEIpaKEHUS KOH-

LIEHTpaIl1 PaCTBOPOB

5. | OkucnurensHO-
BOCCTAaHOBUTEIIbHBIE PEAKIINH
(OBP)

6. | Crpoenue atoma

7. | Xumnueckas CBS3b

8. | OCHOBBI TepPMOIMHAMUKHI

9. | KuHeTMKa XHWMHYECKUX pe-
aKIIMii, pABHOBECHE

10. | CBoiicTBa pacTBOpPOB

11. | Peakiuu B pacTBOpax dJeK-
tpoautos. TOJ, UII.

12. | IlpousBeneHne pacTBOPUMO-

CTH, THJIPOJIN3
13. | KomruiekcHbIe COeTUHEHUS
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Ne | KonTposmmpyembie pasaennsl | Kox KOHTpoJMpyemoii | HaumeHoBaHmne oueHo4-
n/n | (TemMbl) AMCUMIUIMHBI | KOMIEeTeHIIUM (MM eé 4Ya- | HOro cpeacTBa
(pe3yabTaThl 0 pa3jaegamM) | CTH)

14. | OCHOBBI PNEKTPOXUMHUH

6.2 TunoBbie KOHTPOJbHbIE 32JAHUA UM HHbIE MATEPHAJIbI

6.2.1. Ixkzamen

Turosbie BOIIPOCHI:

1. OcHOBHBIE 3aKOHBI XUMHYECKOTO B3aUMOJICUCTBUA. 3aKOH MOCTOSIHCTBA CO-
CTaBa. 3aKOH KPaTHBIX OTHOIIECHHH. 3aKOH SKBUBAJIEHTOB. DKBUBAJIEHTHI MPOCTHIX
U CIIOKHBIX BEIIECTB. 3aKOH COXpaHEHUsI Macchl U 3Heprun. COOTHOIIEHHE DifH-
mteiHa. [Ipenensl ux npuMeHUMOCTU. ['a30Bble 3aKOHBI. 3aKOH 0OBEMHBIX OTHO-
HnieHui, 3aKkoH ABoraapo. OmnpeneneHrne MOJIEKYIIpHON Macchl ra3000pa3HbIX Be-
IIECTB.

2. JlokazaTenbCTBA CIOKHOU CTPYKTYphI aToMa (KaTOJAHbIE U KaHAJIOBbIE JIy4H,
paanoaktuBHOCTE). OnbIThl Pezepdopna. Ilepsoie Mogenu atomos. [lnanerapuas
mozenb. Ctpoenue atoma Bogopoja rno bopy. [loctynarel bopa. Pannyce! crammo-
HapHBIX OpPOUT U CKOPOCTH JBMIKEHHUS DJIEKTPOHOB. [ TaBHOE KBAaHTOBOE YMCIIO U
oOBsICHEHHE cIeKTpa aToMma Boaopozaa. Teopus bopa-3ommepdenbaa. [lobounoe
KBaHTOBOE YUCJIO, MArHUTHOE KBAHTOBOE YUCJI0, CHMHOBOE KBAHTOBOE YU CIIO.

3. KopnyckymnsipHble U BOJIHOBBIE CBOMCTBA yacTull. CooTHoIIeHUE e bpoiis.
SABneHue mUQPPAKIUU DIIEKTPOHOB KaK JI0KA3aTENbCTBA HMX KOPIMYCKYJSIPHO-
BOJTHOBOro nayanusma. [IpuHnun HeompeneineHHOCTH ['ei3eHOepra. YpaBHeEHUE
[llpenunrepa, cranmapTHele ycnoBus. Bua pemenuit ypaBHenus llpenunrepa B
npocredmux ciaydasx. [lonstue opoutanu. [lonarue yrinoBoi U paguanbHOU co-
craistowell GpyHkunn. KBaHTOBbIE YnCiIa B COBPEMEHHOM MPEACTABICHHH.

4. MuoroanektpoHHble aroMbl. [Ipunnun [Taynu. [londarue ypoBHs, moxypoB-
Hs, UX eMKOCTb. [IpaBuio I'ynna. [pununn Kneukosckoro.

5. IonpiTku KIaccubukamum xuMudeckux asnemeHToB no J.M. Menzaeneesa.
OCHOBHBIE TIOJIOXKEHHUSI TTIEPUOANIECKOTro 3aKoHa B (popmynuposke .M. Mennene-
eBa. JlayibHeliiiee pa3BUTHE MEPUOANUECKOTO 3aKOHA U €T0 TAOJUYHOE BHIPAKCHHE
- IEPUOANYECKOE CUCTEMBI. PEHTTeHOBCKHUE CIIEKTPHI, UX 00bsiAcHeHue. CTpyKTypa
MEPUOINYECKON CHUCTEMBI, OOBACHEHHE CTPYKTYpPHl C TOYKU 3PECHHS MPHUHITUIIOB
[Taynu, I'ynna, KireukoBckoro.

6. Masbie u OoJbIliie MepHobl, s-, P-. d-, f- anementsr. ['pynmel. [lepuoany-
HOCTh PaJInyCcOB (KOBaJICHTHBIX, MeTainyeckux). [lorenunan nonuzanuu. Bius-
HUE 3apsja sapa, paanyca aTOMOB, YKPAaHU3UPYIOUIETO NEUCTBUS BHEUIHUX DJIEK-
TPOHOB, TTYOWHBI MPOHUKHOBEHHS BHEITHUX 3JIEKTPOHOB Ha MOTEHIMAJI MOHU3a-
nuu. [Tonstue a¢dexTuBHOTO 3apsiaa siapa aroMoB. CPOJICTBO K DJICKTPOHY.

7. KoBaneHTHas cBsi3b G- T- O- cBsi3u. Metoj BasieHTHbIX cBsizedt (MBC). Xa-
pakTepucTuka oOpa3oBaHUs CBsi3M B Mosiekyne Bomopona (['eitrmep, Jlonmon).
OOMeHHBI MeXaHU3M 00pa30BaHUs CBS3H, BO30YKICHHE aTOMOB MpHU 00pa3oBa-
HUH CBSI3H.
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8. YrioBble U nmupamMuaagbHble MOJEKyNbl. ['mOpuauzanus opourtaneil meH-
TpanbHOro atoma. CTPYKTYpBI MOJIEKYII C Sp-, SP°-, SP°-, Sp°d-, sp°d°- ruGpuaHbIME
OpOUTAIIMHU.

9. CTpyKTyphl MOJEKYJ C KpaTHBIMU CBSI3IMHU. Y4acThe B THOpUIU3ALUU HE-
IOJICJIEHHBIX Map LIEHTPAJIBHOIO aTOMa U 00bCHEHNE KOHPUTYPALIUU MOJIEKYIL.

10. HacplmaeMoCcTh KOBaJ€HTHOW CBsI3U. JJOHOpHO-aKIENTOPHBIM MEXaHU3M
oOpa30BaHMsI CBSI3U, TaTUBHBIM MEXaHU3M U MaKCUMaJlbHas BAJICHTHOCTh. CTENEHb
okucieHus. [loasIpHOCTh KOBaJEHTHOW CBSA3U. OJIEKTPOOTPHUIATEIBHOCTH (IO
[Tomnmuury, Mammvikeny). JIMNOAbHBIN MOMEHT CBSA3U. J{UMONBHBIA MOMEHT MOJIE-
KyJel. [lomsgprusannss XUMUYECKON CBSI3H.

11. [denokann3oBaHHasi XUMUYECKasl CBA3b. Pe30HaHCHBIE CTPYKTYpbl M KpaT-
HOCTb CBSI3H.

12. MonHas cBA3b Kak IPEAECIbHBIN CIydaill KOBAJEHTHOM CBs3U. Ee HeHachI-
1a€MOCTb U HEHAIIPABJICHHOCTb.

13. IloHsiTHE O METO/Ie MOJIEKYJISIPHBIX OopOuTasell. Buabl MOJIEKyIIpHBIX Op-
outaneil s AByXaTOMHBIX MOJIEKYJ (MOHOB), cocToAmux 13 aneMenToB | u Il me-
PHOLOB.

15. MexmoneKysipHble CUJIbl B3aUMOJCHCTBUS, BOJAOPOIHAS CBSI3b U BaHJEP-
BaJIbCOBBIE CUJIbI (OpUEHTAIIMOHHBIE, NHAYKIIMOHHBIE, TUCIIEPCUOHHBIE).

16. IIpeacraBnenue o 30HHON Teopuu. Metaimmueckas cBs3b. [loaynpoBoaHu-
KW, U30JISITOPBI.

17. DOHepreTnka XUuMHAYECKUX MPOLECCOB. JK30- U SHAOTEPMUYECKHUE PEAKIINH.
TepMmoxumuyeckoe ypaBHEHUE. BHYTpeHHss dHEpPrus, NEPBBIM NPUHLHUI TEPMO-
nuHaMukd. [loHATHE SHTANBNNK, CTAaHAAPTHBIA TeraoBoil 3¢dekt. 3akoH ['ecca.
Tennora u 3HTaNBNNS 00pa3zoBanus. CieacTBue U3 3akoHa ['ecca.

18. HanmpaBieHHOCTh XUMUYECKUX TTpoueccoB. [Ipunmun beptio.

19. [lonsTHE SHTpONMH, N300apHOTO MOTEHIMAa, IPUMEHEHUE 3TUX XapaKTe-
PUCTHK I ONIPEAEIICHUs HAIPABICHHOCTH IIpoLiecca.

20. ITonsartue cxopoctu peakuuii. Koncranta ckopoctu. llopsimok peakunw,
IIOHATHE O JUMUTHPYIOIIEH CTAMU U MEXaHU3ME PEAKLIMHU.

21. IlpaBuno Bant-T'odgda. Ypasaenue Appenuyca. Dueprusi aktuparuu. [lo-
HATHE 00 aKTUBMPOBAHHOM KOMILIEKce. BiusiHue kaTanu3atopoB Ha CKOPOCTh pe-
akuuu. CeJlIeKTUBHOCTh MPH KaTAIUTHYECKUX Ipoleccax. [ OMOreHHbIH U reTepo-
TE€HHBIA KaTaJIn3.

22. O06paTuMble XUMHUYECKHE peaKIMi. XUMUYeckoe paBHoBecue. Mcxoaubie u
PaBHOBECHBIE KOHLIEHTpALIMM peareHToB. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.
VYcnoBus caBura XuMudeckoro pasHosecus. Ilpunnun Jle-Illarense.

23. PactBopbl. HeHnacellieHHBIE, HACBIIEHHBIE U TNEPECHIIMICHHBIE PACTBOPHI.
CrniocoObl BbIpakeHHs] KOHLIEHTpaluid. du3nueckas 1 XMUMUYECKasi TEOpUsL pacTBO-
poB. PacTBOpUMOCTSH rasza B )KHAKOCTU. 3aKOH ['eHpu. PacTBOPUMOCTD KUJIKOCTH B
KUJIKOCTU. PacTBOpUMOCTBH TBEPIOIO BEIECTBA B KUAKOCTU. BiusHKMEe BHEIIHUX
YCJIIOBUM Ha PacTBOPUMOCTB. PacripeneneHue BemecTtsa Mexay AByMs HECMEIIU-
BAIOLIUMHUCS )KUIKOCTSAMH.
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24. CBoiicTBa pacTBOPOB: JaBJIEHUE HACBIIIEHHOTO Mapa HajJ PacTBOPOM. 3a-
KoH Payns. OtkioHeHune ot 3akoHa Payns. MneansHble U HeuealbHbIE PACTBOPBI.
[ToHM>KeHNE NaBIEHUS HAJl pACTBOPOM HEJIETYUYEro BEIECTBA.

25. Kpuockonusi, 30yJUTMOCKONHS, OCMOTHYECKOE JaBJICHUE U OIpeJeIcHHe
MOJIEKYJISIPHOM MacChl PaCTBOPEHHOTO HEJIEKTPOJIUTA.

26. TOJ1 Appenunyca. M3otonnueckuit koagduiment. CreneHb JUCCOUAII,
POJIb PIEKTPOIUTUYECKON TOCTOSIHHOM paCTBOPUTENIA U COJIbBaTalvs MOHOB. Ten-
J0BbIe 2PPEKTHI IPU PACTBOPEHUHU.

27. 3]/ Boasl. MonHoe npousBeaeHue Boabl. pH.

28. Cnabple 3nekTpoauThl. 3akoH pa3zbasineHus OcBanbna. bydepHbie pacTBo-
pBI, NX CBOMCTBA. KHCIIOTHO-OCHOBHBIE UHIAUKATOPHI.

29. CunbHble AeKTpoauThl. [loHATHE aKTUBHOCTH, KOA(P(UIIMEHTHI AKTUBHO-
CTH, HOHHadA cuia. [IponsBeaeHne pacTBOPUMOCTH, YCIOBUE BBINAEHUS OCAJIKOB.

30. 'upponu3 kak 0OMeHHO-HOHHAs peakuys. CTeneHb ruaApoin3a, KOHCTAHTa
ruaposinsa, pH pacteopa. [Ipumepsl runposnsa cosen.

31. Knaccugukanus BeUeCTB ¢ TOUKU 3pEHUS JIEKTPOIUTUYECKON Jucconuna-
uun Appenunyca. BimstHue 3apsiia HEHTpaJIbHOIO aTOMa Ha XapakTep AHccoLra-
1Y TUApOoKcuaa. Teopuu KuciaoT 1 OCHOBaHUM.

32. OCHOBHbIE MOJOXEHUS: BHYTPEHHSS M BHEUIHsS CQEpbl, LIEHTPAJIbHBIMI
aTOM, €ro CTEIEHb OKHUCIEHUS W KOOPAMHALMOHHOE YHCJIO, JUTAHJBI U UX Jes-
TEJIbHOCTb, KJIacCU(UKAIUA JUTAHIOB, 3aps]l KOMIUIEKCHOro noHa. Homenknary-
pa.

33. Teopus kpuctamueckoro noss. Pacuennenue d-nogypoBHs B OKTadIpu-
YECKOM M TETPAIPUYECKOM NOJIAX. CIEKTPOXUMUYECKUH PSIA.

34. TloHnaTHE O METO/I€ MOJIEKYJISIPHBIX OpOUTaNIel B XUMUHU KOMIUJIEKCHBIX CO-
earHeHuil. CucremMa MOJIEKYJISIPHBIX OpOUTANIEH Il OKTa3IpUYECKOr0 KOMILIEKCa
C G-CBSI3SIMU.

35. Tunsl KOMIUIEKCHBIX COEIMHEHU.

36. DnexkTpoaHble MOTEHLUHAIbl. BOIOPOIHBINA 3JEKTPOA U APYrHE€ Ta30BbIe
aneKkTpopl. CTaHAAPTHOE COCTOSIHUE W CTAHIAPTHBIE 3JIEKTPOAHBIEC MOTEHIUAIIBI.
Ypasuenue HepHcra. Psaa Hanpsbxkenus.

37. OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE TOTEHIMAIBI U HAIPABICHUE OKUCIIU-
TEJIbHO-BOCCTAHOBUTEBHBIX peakuuil. KoHCTaHTa paBHOBECHS OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHOU PEAKLIMHU.

38. DnexTposu3. Koppo3ust METaJIJIOB U CIIOCOOBI 3aIUThI OT KOPPO3UHU.

IIpumepHbIe 3a7a4H, BKJIYEHHbIC B IK3aMEHAIIMOHHBIE OMJIeThI
1. 3amaum Ha OCHOBHBIE 3aKOHBI XUMUU (pacueT Mo CTEXMOMETPHH, ra30BbIE 3aKO-
HBI).
Hamnucanue s1eKkTpoHHBIX (opMyt aiemMeHTOB [leproandeckoit cucTeMsl.
3. Omnpenenenne KOHGUTYpalMil MPOCTEHIINX MOJEKYJ, OMpeIeiIeHHE MOJIIPHO-
CTH CBSI3€U B MOJIEKYIJIE.
4. 3ajgauv Ha TPUTrOTOBIIEHHE PACTBOPOB (C MCIOJb30BAHUEM MOHSITHI IMPOLIEHT-
HOM, MOJIIPHOW U HOPMAJIbHOM KOHLEHTpAIUil).

no
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o

3ama4yn Ha BBIUYKCIICHHUE TEIUIOBBIX A (EKTOB PEAKIIHIA.

6. 3agauM Mo KUHETHUKE PEeaKIMil, CBS3aHHBbIC C HUCIOJIb30BAaHUEM 3aKOHA JE-
CTBYIOIIUX Macc, npaBuia BanT - ['odda.

7. 3agaun 1o paBHOBECHIO peakiMii (ompejesieHre KOHCTaHT PaBHOBECHUS, pacyeT

PaBHOBECHBIX KOHIIeHTpanuit). Cwmenienue paBHoBecus. [Ipunnun Jle-

[TaTenbe.

Hanucanue peakuuii rTuAposin3a 1 ONpeesieHre Cpebl pacTBOpPA.

9. Hamucanue OKUCIUTENBHO - BOCCTAHOBUTEIBHBIX PEAKLUi 10 METOy MOype-

aAKIIU.

©

O0pa3sibl YK3aMEHAIIMOHHBIX OMJIETOB:

DK3aMeHaIMOHHbIA OneT Nol

1. Cucrema MO i AByXaTOMHBIX MOJICKYJI, COCTOSIIIIUX U3 JIEMEHTOB BTOPOTO Mepro/ia (Ha
npumepe O, CO).

2. Tlouemy moxHO Oe3 pacuera yka3aTh, uTo B pactBope Na,SO3; cpena menounas, a st pac-
tBopa NaHSOj3 6e3 pacuera Henb3s yka3aTh Kakas cpena’?

3. 5,6m (n.y.) cmecu No u CO; BecsiT 8 1. onpenenuTe: a) MOJISIPHYIO Maccy CMecH,
0) cocTaB cMecH, MacCOBYIO JOJIO IO MOJISIM (00beMYy).

DK3aMeHaMOHHbIN OmieT Ne 2

1. CxkopocTb XxuMu4eckoi peakuu. BinsHue pa3HbIx pakTOpoB Ha CKOPOCTh peakuuu. Biu-
SIHUE KOHLIEHTPAIMK Ha CKOPOCTh, KOHCTAHTa CKOpOCTH. [IoHATHE 0 MEXaHU3Me peakIuH,
MOPSI/IKE PEaKIIHH.

2. Omnpenenutpb koHpurypanuio Monekyasl NOCI ¢ yaeTom u 6e3 ydera HEMoIeICHHbBIX Map
[IEHTPAIBHOTO aTOMa.

3. pH pactBopa H,SO4 paBen 2. Onpenenuts NpoueHTHYI0 KoHueHTparuio HoSOy4 (p=11/mi).

DK3aMeHaIMOHHBIN OneT Ne 3

1. /laBieHue HACBILIEHHOTO Mapa HaJ pacTBopoM. [loHMKeHHe mapa HaJl pacTBOPOM, COAEP-
JKAIMM HEeJeTYInid KOMITOHESHT, MOJIbHAS JIOJSI KaK CrIoco0 BBIpaKeHUsT KOHIICHTparuu. Oc-
MOTHYECKOE JTaBJICHUE.

2. Y4uThIBas HEIOJICICHHBIE TTAPhI AJICKTPOHOB IIEHTPAILHOTO aTOMa, OIPEJICITTE KOHPUTY-
paruro Monekynsl H3104 nmu SeOF,.

3. As;03 + O, = As,05 + 270 ]Ik

3As,03 + 203 = 3As,05 + 1090 xJIx
Ompenenure AH®(O3) u TermoBoit 3G heKT peakium.

MakcumanbHOE KOJTU4ecTBO 0amuioB 3a 3x3ameH 200:

200 6anmnoB CTYJAEHT TIOJNy4aeT 3a TOJIHbIE M TNPaBWIbHBIC OTBETHI HA BCE
BOMIPOCHI,  M3JIOKEHHBIE B OMNPENEJICHHOW  MOCJIEeNOBATEIbHOCTH U
MOATBEPKICHHBIE COOTBETCTBYIOITUMHU MTPUMEPAMH,

ot 199 no 150 GamToB CTyICHT MOJTydaeT 3a HEMOJIHOE U3JI0KEHUE BOMIPOCOB,
1100 eclv TPy OTBETE OBLIIN TOMYIIICHBI HECYIIIECTBEHHBIE OITNOKH;
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ot 149 no 100 Ganna CTyAeHT MOJy4yaeT MpH OTBETE, B KOTOPOM OCBEIIEHA
OCHOBHasi, HamOoJiee BaKHAs YacTh MarTepualia, HO TPH 3TOM JOMYIIEHBI -2
CYIIECTBEHHbIC OIIMOKM WM OTBET HEMOJHbIM, HeTouHbH. (CyliecTBeHHBIS
OIIMOKY CBSI3aHBI C HEIOCTAaTKOM 3HAHWN OCHOBHOM HamOoJiee Ba)KHOW YacTH
porpaMMHOTO Martepuana. HecyiiecTBeHHbIE OMMOKU CBS3aHBI C HEAOCTATOYHO
TOYHBIM OTBETOM Ha BOIIPOC).

99 Oa/utOB W MEHbBIIE CTaBUTCA B TOM CiIydae, €CJIM CTYACHT IOKa3all
HE3HAHHE U HETIOHHMMAaHUE 3HAYUTEIFHON YacTH MPOrPaMMHOT0 MaTepHara.

6.2.2. Hnouseuoyanvnsle 3a0anus

BapuaHTel MHAMBUIYaIbHBIX 3aJlaHUI TIPEACTaBlIeHbl B cOopHUKe: COOpHUK
WHJMBUAYAIbHBIX 3aJaHuid 1Mo oOmield u Heopranuueckod xumuu. Coct. A. U.
Moxos, C.B. Pacmaroa [I'OY BIIO «KemepoBckuii rocyaapCTBEHHBIN
yauBepcuteT». — Kemeporo: Ky3baccBy3uzmar, 2005. — 100 c.

B Tteuenue cemMecTtpa CTYIAEHT MOJDKEH BBINOJHHUTH 12 WHIUBUAYAIBHBIX
3aJaHnN:

OcHOBHBIE 3aKOHBI XUMHUH.

KonienTpanuu pacTBOpoB.
OKUCANTENBPHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.
Ctpoenue aroma.

XUMHUYECKAs CBS3b.

OCHOBBI TEPMOAUHAMHUKHU.

CxopocThb peakiuii, paBHOBECHE.
CBoMCTBa pacTBOPOB.

. Jluccommanus.

10.'mnponus. TIponsBeneHre pacTBOPUMOCTH.
11.KoMIuieKkCcHBIE COETUHEHNUS.

12.OCHOBBI 2JIEKTPOXUMUH.

CoNoaRrWdE

3a BBINOJHEHUE WHAUBUAYAIBHOIO 33JJaHUs BBICTaBIsETCS MakcumMyM 20 Oaj-
JIOB:
20 6anyoB — MOJHBIE U MPaBUIbHBIE OTBETHI HA BCE BOIPOCHI MHAMBHUYAbHOTO
3aJlaHus;
15 6annoB — npu OTBETE AOMYIIEHBI HECKOIBKO 2-3 HECYIIECTBEHHBIE OLIUOKHU WIIH
OTBET HEMOJHbIA, HeTOUHbIN. (CylllecTBEeHHbIE OIIMUOKH CBSI3aHBI C HEIOCTATKOM
3HaHM HauOoyiee Ba)XHOW YacCTH NPOrPaMMHOrO MaTepuasa, HECYHUIECTBEHHbIE
OLIMOKH CBSI3aHbI C HEIOCTATOYHO TOYHBIM OTBETOM Ha BOMPOC);
10 6annoB — CTyIEHT NOKa3ajl HE3HAHUWE M HEMOHMMAHUE 3HAYMTENIBHOM 4YacTu
IPOrpaMMHOr0 MaTepuaia — paboTa BO3BPAILAETCs Ha JOPAOOTKY.

6.2.3. Bonpocut 015 0onycka u 014 3auiumal 1a60pamopHuLX padom

Bonpocer juis mormycka W i 3aliuThl JIAOOPATOPHBIX pa0OT MPHUBEICHBI B
noco6ue: JlabopaTopHBI MPAKTUKYM I10 HEOpPraHWYECKOH Xumuu (4acTh 1):
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yueOHoe mocobue /A.M. Moxos, JLU. Illypsiruna; KemepoBckuii
rocyJapCcTBeHHBIN yHUBepcuTeT. — Kemeposo, 2011. — 126 c.

K BrImonHEHUIO 71a00paTOPHON pabOTHI ITOMYCKAOTCS CTYACHTHI, 3HAIOIIUC
IpaBuJia TEXHUKH 0€30TIAaCHOCTH M pa300paBIlfie METOAUKY MTPOBEICHUS OIBITOB.
3amuThl JTa0OpaTOPHOU PabOTHI MPOBOJUTCS MPH HAIMYUU OTYeTa (C KpaTKUM
ONMMCAaHUEM  METOAWKH  TIPOBEACHHUS  ONBITOB, YPaBHCHHUSIMH  PEaKIIUH,
HaOJII0/ICHUSIMU, BBIBOJIAMH ).

Jlabopamopnas paboma — 10 6annos (nomyck k padore - 10 3-x 0ayUIOB, BBITIOJI-
HeHHEe paboThI, B TOM YHCJIE COCTaBJICHUE OTUETa — JI0 3-X OAJIIOB, 3aIUTa pabOThI
110 4-x 6asioB).

6.2.4 Ilpakmuueckue 3anamus

[IpakTrueckue 3aHATHS MPOBOMASTCS C HCIOJIB30BAHHEM Y4E€OHOTO MOCOOMS
«COopHUK 3a7a4 110 0011el 1 Heoprannyeckon xumun» / A.1. Moxos, JI.U. Llyp-
ruHa, .M. Anrtommna, KeMepoBckuili rocyaapcTBEHHbI yHUBEpcUTET. — Keme-
poBo: 2012, 155 c.

Pemenns 3agau — 10 6amioB (oTCyTCTBOBAN Ha 3aHATHH — (; BBITIOITHSI 3adaHUS
C TIOMOIIIBIO TIpenoAaBaTesiss — J10 5; ObUI aKTUBEH, padoTal y JOCKHU, CAMOCTOS-
TEJILHO BBITIOIHSI 3a1anus — 110 10 6amios).

6.2.5 Konnokeuym

KonTpoasHbIe BOMPOCH K KOJUIOKBUYMY IO TEME
«Crpoenue atoma. XMMUYECKas CBA3b)
Crpoenue atoma

1. TIlepBble Teopuu cTpoeHuUsi aToMa. Paql0akTUBHOCTh. ATOMHBIE CIIEKTPBI.

2.  Crpoenue aroma o bopy. Iloctynarer bopa. ['maBHOE KBaHTOBOE UKCIIO U
oO0BsICHEHHE CIIEKTpa aToMa Bojopoaa. Teopust bopa-3ommepdenba.

3. Kopnyckynspabie u BoiHOBbIE cBoMcTBa yacTull. CooTHomeHue e bpoiins.
[Tpuntun HeonpenenenHoctu [ eizendepra.

4. VYpasuenue lllpénunrepa. Buasl pemenuii ypasuenus pénunrepa B mpo-
creiimmx ciayyasx. [lousarue opOuranu.

5. Mmnoroaromusie atombl. [Tpunmun [aynu, 'yaaa, Kneukosckoro.

6. Ilepuommueckuii 3akon J[.M1. Mennaeneena, cCoBpeMeHHOE (POpMyIupoOBaHUe
3akoHa. CTpyKTypa nepuoandeckoit cucrembl. OObsICHEHUE CTPYKTYPbI C TOUKH
3penus npuniunos [Taymu, I'yana, Kneukosckoro. [lepuossl, rpymmsl, S-, p-, d-, f-
DJIIEMEHTHI.

7. Ileppoau4HOCTH CBOMCTB 3JIEMEHTOB — PAJANYyCOB, TOTEHIIUAIOB HOHU3ALINH.
Bimsinue 3apsina siapa, paguyca aToma, 3KpaHU3UPYIOLIErO IEUCTBUS BHYTPEHHHUX
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9JICKTPOHOB, FJIY6I/IHBI IMPOHNKHOBCHUA BHCHIHUX 3JICKTPOHOB HA IMOTCHIIUAJI
HOHH3allNHU. CpOI[CTBO K JJICKTPOHY.

XHUMMYECKas CBSI3b

1. Ilpupona xumu4eckoul cBsizu. Buibl XUMHUECKON CBSI3U.

2. IlepekpsiBaHne BaJleHTHBIX OpOHUTAaell MpU 0OPA30BAHUH XUMHUECKON CBS3H.
Buapl nepexkpsiBaHusl.

3. XapakTrepuctuka 00pa3oBaHUsI KOBAJICHTHOM CBSI3U B MOJIEKYJIe BOAOPOA 110
['entnepy — JIonmony.

4. HacplaeMocTh KOBAJIEHTHOM CBSI3H: BO30YXIEHUE aTOMOB IPU 00pa30BAHUU
CBSI3U, MaKCHMaJibHasi BAJICHTHOCTb U JIOHOPHO-AKIENTOPHBINA MEXaHU3M 00pa3o-
BaHHsI KOBAJICHTHOM CBS3HU.

5. HanpaBieHHOCTb KOBaJIGHTHOM CBsI3H (G-, -, O- cBsA3M). [IpocTpancTBeHHAs
KOH(Urypauus MoJeKys (JMHeiHas1, yriaoBasi, upamMuaabHas).

6. Teopus rudpuau3zanuu, CTpyKTypbl MOJIEKYJI C THOPUIHBIMU OPOUTAIISIMHU.

7. Yyactue B ruOpuaAM3alMK HEMOIEICHHBIX AIEKTPOHHBIX nap (Teopus ['mi-
aecnu). BzaumopeiicTBre pa3iaMyuHbIX 3JIEKTPOHHBIX Nap HEHTPaJIbHOTO aToMa U
00BbsSICHEHNE KOH(PUTYpALIU MOJICKYJI.

8. CrtpykTypa MOJEKYJ C KPAaTHBIMU CBSI3SIMH.

9. enokanu3aiusi XUMAYECKOH CBSI3U. DIEKTPOOTPHUIIATEILHOCTD. JIUTTONIBHBIN
MOMEHT CB$I3H, MOJIEKYJL.

10. Metog MO. Buasr Mmonekyssipabix opoutaneit. Cuctema MO 11 AByxXaToM-
HBIX MOJIEKYJI (MOHOB), cocTosmuxX 13 3yieMeHToB | u |l mepuogoB. TpéxaTtomHbie
MOJIEKYJIBI.

11. Wownnas cBs3b. HenanpaBineHHOCTh U HEHACHIIIIAEMOCTh HOHHOM CBSI3H.

12. Meramueckas CBs3b.

13. MexMoneKyIsapHbIe CHIIbI B3auMoieicTBUsA. Bogopoanas cBs3bs u Ban-aep-
BaaJIbCOBBI CHUJIBI.

HDI/IMCDBI OMJIETOB U IPOBCACHUSA KOJIJIOKBUYMA.

Bapuanr 1.

1. Ctpoenne aroma no bopy. Iloctynarsl bopa. [ 1aBHOE KBaHTOBOE YHCIIO U
oOBsICHEHHE CIieKTpa aroma Boaopoja. Teopus bopa-3ommepdensaa.

2. NoHHas cBsA3b (HEHAINPaBJIECHHOCTh M HEHACHIIIAEMOCTh MOHHOW CBSI3M).
Merammnueckas CBs3b.

3. Onpeaenute no mpaBuwily KiedkoBCKOrO MOCHEAOBATEIBHOCTH 3arOJIHE-
HUS DJIEKTPOHAMU MOAYpPOBHEH B aromax, eciu (n+l) pasHo 7. Ha ocHoBa-
Huy npuHiuna [laynm HanTi MakcMManbHOE YMCIIO 3JIEKTPOHOB B aTOME C
n=3.

4. OOBACHUTH XapaKTep U3MEHEHHU MOTEHIMATa HOHU3ALH B PSY:
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14,53

13,61

17,42

21,56

Hoquy IMOTCHI A HOHU3alluU BO3PACTACT HepaBHOMepHO?

Bapuanr 2.

1. KopnyckyiisipHble M BOJIHOBbIE CBOMCTBa dvacTull. COOTHOLIEHHE [e-

Bbpoitns. [Ipunnun HeonpenenenHoctu I eiizenOepra.

2. TlonmapHOCTD CBS3U. DJIEKTPOOTPHUIIATEILHOCTD. JIUMOJBbHBIA MOMEHT CBSI-
3H, MOJICKYIL.
3. Hammucath »neKTpOHHBIC KOH(PUTYpAIIMK aTOMOB B BO30YXKJICHHOM COCTOSI-
HUH, IpEIIIecTBYIONIEM oOpa3oBaHuio cBs3eil B Monekyiaax PCls, GaCls,
SiH,, Cl,0..
4, CocTaBUTh 3HAYCHUS KBAHTOBBIX YHCEN JUIS BAJICHTHBIX JJICKTPOHOB Y
anmeMeHTa Ne 48.

6.3

3HAHUM,

YMEHMH,

HaBbIKOB
XaApPaAKTECPUIYIOILIIHUE FTAIIbI (l)Ole/IpOBaHI/IH KOMIIeTeHIIH

u (4am)

o1nbITa

MeToauueckue MaTEpHaJibl, OoNpeac/JsAiomue IMnMpoucaypbl ONCHUBAHHUA
ACATCJIbHOCTH,

B ocHoBe mpolietypbl onpeaeneHus: ypoBHs ¢(pOPMUPOBAHHOCTH KOMITETEHIIMIA
JeKUT OAITLHO-PEUTHHIOBAs OIIEHKA 3HAHWUW, YMEHUN, HABBIKOB (MJIM) OIbITA Jie-
arenbHOCTH CcTyneHToB (Ilonmokenne o OamIbHO-PEHTHHTOBON CHUCTEME OIICHKU
nesrenbHocTH cTyneHToB KemI'Y: KemI'Y-CMK-IIITJ1-6.2.3.-2.1.6.-136, Bepcus
04, mpunsaro Yuenbim Coetom KemI'Y 30 nexabps 2015 1.)

Paznen, tema MaxkcuMaJjbHOe Henenn
KOJIU4eCTBO 0aJI- KOHTPOJIA
JIOB

OcHoOBHBIE 3aKOHBI XUMUH, TabOpaTopHbIe paboThl No 1-4,

pelIeHue 3a1a4, HHIMBUIyaabHoe 3a1anue Nel 80 6
CniocoObI BeIpaKeHUSI KOHIICHTPAIIUU PacTBOPOB, Tabopa-

TopHasi pabota Ne5, perienue 3a1a4, UHIUBUAYATbHOE

3aganue Ne 2 40 7
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIBHBIC PEAKITHH, JJabopa-

TopHas pabota Ne 6, perienne 3a1a4, UHIUBUIYATHHOE

3amanue Ne 3 40 9
CtpoeHue aTomMa, XUMUYECKasl CBS3b, PEIICHHUE 3a/1a4, UH-

nuBHuayanbpHoe 3aganne Ne 4,5, Komnoksuym. 100 11
OcCHOBBI TEpPMOJMHAMHKH, pEUICHHE 3a7ad, WHAUBHUIY-

arpHOE 3aaHue Nob 30 12
Kunernka XMMHUYECKHUX peakiluii, paBHOBecHe, Jadopa-

TopHass pabora No7, pemieHue 3aaay, UHAUBUAYyaIbHOE

3aganue No7 40 13
CgoiicTBa pacTBOpOB, J1abopatopHasi pabora Ne 8, pere-

HUE 3a/1a4, UTHAUBUAYyaIbHOE 3a1aHue Ne 8 40 14
Peaknuu B pactBopax snekrponurtos. TOM, UII, mabopa- 40 15
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TopHas padora Ne9, pemeHuwe 3amad, WHANBUIYaTbLHOE

3aganue Ne9

[IpousBeeHne pacTBOPUMOCTH, THIPOJIN3 JT1a0OpaTOpHas
pabota NelO, pemenue 3aaad, MHAUBUAYaJTbHOE 3aJaHUE

Nel0 40 16
KommiekcHble coenuHenus, adoparopHas padora Nell,
penieHue 3a1a4, MHIMBHayanbHoe 3aaanne Nel | 40 17
OcHOBBI 27IeKTpoXUMHH, JaboparopHas padora Nel2, pe-
IICHUE 3aJ1a4, UHIUBHAyaIbHOE 3aganue Nol2 40 18
MaxkcumainbHast cyMmMa 06ajoB 530
3auer
DK3aMeH 200 (oTimunO - 200
xoporo -150
ynoBietrBopurt. -100)
CymMmapHOe 9ncio 6aiioB 730
No Bua nesreabHOCTH MakcuMaJIbHOE KOJIHYEeCTBO
0a/1J10B
1 JlaGopaTopHbie pabOThI 10-11=110
2 Pewmenue 3amau 10-15=150
3 BrInonHenne nHAMBUYaIBHBIX 3a0aHUI 20-12=240
4 KonnokBuym 30
Texymmit 6amn no aucrmmimae (Ri"™): 530
ATTecTallMOHHBIN OaylI 1o aucturInHe (A) 200

O6mmmii 6amt mo mucumunae (Ri7) , mepeBenéunspiii B 100 GanbHyrO mIKamy
paccunthiBactes o popmyie: R = (Ri*™:530)-0.6 + (A:200)-0.4.

[Ipy HECBOEBPEMEHHOM BBINIOJIHEHUU CTYJIEHTOM KAJICHIAPHOTO IJIJaHA BBO-
IATCs ToHMXKaromue kodhduuento: — 15% (omgHa Hemens 3aJepXKKH CHadu
dbopMm otueTHOCTH), — 30% (2 Hemen).

JUist cTyleHTa JOCTUTHYTHIM YpOBEHb OOYYEHHOCTH (MTOrOBas OTMETKA)

OIIPpCACIIACTCA 110 PC3yJibTaTaM pa6OTBI Ha IMPAKTUYCCKUX 3aHATHUAX, BBIITOJIHCHUA
na60paTopH0r0 IMpaKTUKyMa U MPOCKTA, a TAKKC ICAArOTHICCKUX U3MCPUTCIIbHBIX
MaTcpuaIoB (I/IHJIHBI/I)IyaHBHBIX N KOHTPOJIbHBIX pa60T) B COOTBCTCTBHHU C aJro-

PUTMOM, MPUBEJICHHBIM B TAOJIHIIE.

YpoBHU ycBOeHHS
MarTepuaJa u cpop-
MMPOBAHHOCTH CIIO-
c000B /1eATeJIbHOCTH

KonkperHsle neiicTBus
CTYAEHTOB, CBUAECTC/IBCTBYIOIIIUE
0 JOCTHKCHHH JAHHOTO YPOBHS

ITepBbrit Pe3ynbrathl 00y4eHHsI CTYJIEHTOB CBUIETENLCTBYIOT 00 YCBOCHHU
menbIre 50 6anos MMM HEKOTOPBIX JJIEMEHTAPHBIX 3HAHWN OCHOBHBIX BOIIPOCOB IO JIMC-
«HEYJIOBJIETBOPH- nuruHe. JlomyimeHHple OmuOK U HETOYHOCTH TTOKa3bIBAIOT, UYTO CTY-
TEJILHO) JIEHTHI HE OBNIA/ICNTH HEOOXOAMMON CUCTEeMOM 3HAHUH MO AUCIUTIIINHE.

Bropoii JIOCTUTHYTHIN YPOBEHb OICHKH PE3yJIhTaTOB OOyUYEHHsI IMOKa3bIBa-
ot 51 1o 65 6amnos €T, 4TO CTYACHTHI 00a1al0T HEOOXOAUMOM CUCTEMOU 3HAHHIA U BIIA/ICIOT
«YyAOBJICTBOPUTEIIb- HEKOTOPHIMH YMEHHSIMH 10 JUcHUIUIHHE. CTYIEHTBI CHOCOOHBI ITOHH-
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HO»

MaTh ¥ WHTEPIPETUPOBATH OCBOCHHYIO MH(OPMAIIUIO, YTO SIBISETCS OC-
HOBOM yCHemHoro (hopMHUpOBaHUS YMEHHH M HABBIKOB Ui PEIICHHS
[IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1aY:

BOCIIPOU3BOSAT TEPMHUHBI, KOHKPETHBIE (PAKTHI, METOJIbI M TIPOLIECY-
Pbl, OCHOBHBIE MMOHATHSI, IPABUJIA U TPUHIIUIIBI,

IIPOBOJIAT MPOCTEUIINE PACUETHI;

BBINOJHSIOT 3aJ]aHusl 10 00pa3y (WK M0 UHCTPYKIIMHN).

Tperuit
oT 66 10 85 GayuIoB
«XOPOIIIOY

CTyneHTsl NPOJEMOHCTPUPOBAIM PE3YJIbTaThl Ha YPOBHE OCO-

3HAaHHOTO BJIAZICHUS YYEOHBIM MaTEpHUaIOM M yYCOHBIMH YMEHHSIMH,
HABBIKAMU U CTHOCO0aMU JEATEIBHOCTH MO auciuruiHe. CTYIeHTHI
CIOCOOHBI aHATM3UPOBATH, MTPOBOJNTH CPABHEHHWE U OOOCHOBAHHE BHI-
Oopa METOIIOB PEUICHHS 3aJaHUi B MIPAKTUKO-OPHCHTUPOBAHHBIX CHUTY-
aIusix, a UMCHHO:

00BsicHsET (aKThl, IPaBUIIa, IPUHIIUIIBI,
npeoOpaszyeT CIOBECHBI MaTepuall B MATEMaTHUYECKHE BbIPAKEHUS;
MPEIOJIOKUTETIFHO OMUCHIBACT OYIyIUE MOCIEICTBUS, BHITEKAIO-
1€ U3 UMEIOIIUXCS TAHHBIX;
YCTaHABIMBAET B3aUMOCBS3U MEXIY COCTaBOM, CTPOCHHEM M CBOi-
CTBaMM XMMHUYECKHUX BEILIECTB;

MPOBOAMTH pacueThl M0 XMMHUYECKUM (opMyrnaMm U ypaBHe-
HUSM;
CaMOCTOSITENIbHO MTPOBOAUT XUMUYECKUN SKCIIEPUMEHT IO HHCTPYK-
[IMU WK TI0 YKa3aHUIO MpernojaBaTelisi U OMUCHIBACT €ro pe3ysbTa-
THI.
MIPUMEHSET 3aKOHBI, TEOPUU B KOHKPETHBIX MPAKTUYECKUX CUTYaIH-
SIX;,
WCIIOJIH3YET MOHSATHS W MIPUHIIUIIBI B HOBBIX CUTYAITUsIX.

YerBepThiid
ot 86 o 100 6ayuioB
«OTIINYHO)

CryaeHThl CIIOCOOHBI HCIIOIB30BATh CBENEHUS W3 PA3IUYHBIX HC-
TOYHUKOB JUISl YCIIETHOTO UCCIIEIOBAHUS U IOUCKA PELICHUS B He-
CTaHJIapTHBIX TPAKTUKO-OPHUEHTUPOBAHHBIX CUTYALIHSIX:
OpUEHTUPYETCS B MOTOKE XMMHYECKOW WMH(OpMaluU, Ompenenser
WUCTOYHUKUA HEOOXOAMMOHN HMH(OpMALNU, MONY4aTh €€, aHAIU3HPO-
BaTh;

MUIIeT pedepar, BBICTYIIICHUE, TOKIAT;

npeyaracT IUIaH MPOBEACHUSA JKCIEPUMEHTAa WIM APYrux Jei-
CTBHIA;

COCTAaBIIIET CXEMBI 3a]1a4UH.

OLICHUBAET JIOTUKY IIOCTPOCHUS TEKCTA;

OIIEHUBAET COOTBETCTBHE BHIBOJIOB UMEIOINMCS JAHHBIM;
OLIEHUBAET 3HAYUMOCTb TOI'0 WJIM HHOTO MTPOAYKTA AEATEIbHOCTH;
MPOTHO3UPYET CBOKMCTBA XMMHMYECKHUX BELIECTB HA OCHOBE 3HAHMS
00 MX COCTaBe W CTPOCHHH W, HA00OPOT, MpEANoaraeT CTpOCHUE
BEIIECTB Ha OCHOBE MX CBOWCTB;

IJIAHUPYET U OCYIIECTBISAECT XUMUUYECKUI IKCIIEPUMEHT.

Jlnis norycka K 9K3aMeHy CTYACHTHI IOJDKHBI Ha0paTh He MeHee 350 6amioB.
CryneHTsl, HaOpaBITUE IO UTOTaM OOYUYCHHS M CJa9M SK3aMeHa:

> 650 0aIoB MOMYYAIOT OLIEHKY «OTINIHOY,

550 6amnoB < «xopoio» < 649 6anos,
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450 6aynoB < «yIOBJIETBOPUTENBHO» < 549 Gamos.

Ecnu Ha sx3aMeHe cTyAeHT nonydus MeHsiie 100 6amios, To B LIEJIOM HE
3aBHCHMO OT HaOpaHHBIX OAJUIOB B CEMECTPE BBICTABIISIETCS OTMETKA «HEYIOBJIE-
TBOPUTEIBHOY.

/. IlepeyeHb OCHOBHOM M JONOJHUTEJILHON Y4eOHOH JIUTEPATYPhI,
HeOOXO0MUMOM JJi1 OCBOeHUS aucHUILINHbI «Heopranmyeckas
XUMHUS (001Iass XUMHUA)»

a) OCHOBHAA yueOHasn rumepamypa:

1. Axmeros, H.C. OG1iias 1 Heopranuyeckas XUMus: Y4eOHHK [1J1s BY30B. /
H.C. Axwmertos. - M.: Beicmas mkomna, 2009.- 743c.

2. Axwmeros, H.C. O01mas 1 HeopraHu4eckast XuMusi: Y4eOHHUK i By30B. /
H.C. Axwmetos. - M.: Jlans, 2014.- 752 c.
ttps://e.lanbook.com/book/50684?category pk=3868#authors (nara
obpammenus 09.11.16)

0) 00NnOTHUMmMENbHAA YUeOHaA Tumepamypa:

1. Vraii, S.A. O6Gmas u Heopranuueckas xumus / S.A. Yrai. - M.: Beicil. mik.,
2007. - 527 c.

2. AxmeroB, H.C. OOmast u Heopranmyeckass xumusa / H.C. AxwmetoB. - M.:
Beicmi. mik., 2003. - 744 c.

3. Hekpacos, B.b. OcnoBbl o0meit xumun: B 2-x T. / B.b. Hekpacos. - CII6.:
Jlanp, 2003. T.1. - 656 c., T.2. — 688 c.

4. posnos, A.A. Heoprannueckast xumus. T.2. XuUMHsI HENEPEXOAHBIX 3JIEMEH-
ToB /A.A. Hpo3nos, B.II1. 3anomog, I'.H. Mazo, ®.M. CinupuaoHoB; 1o pea.
FO. . TperbsixoBa. — M.: Academia, 2004. -366 c.

5. Moxos, A.N. CoopruK 3ama4d no oo6meit xumun /A.1. Moxos, JI.W. Illypeiru-
Ha, .M Anrommuna.— Kemepono, 2012. — 155c.

6. Moxos, A.W. JlabopaTopHbIii TPAKTUKYM MO HEOPTaHMYECKOW XUMHUU: yuel.
nocob6ue. Y. 1/ A. 1. Moxos, JL.U. Hlypeiruna. - Kemeposo, 2011. - 126 c.

7. Moxos, A.N. COOpHUK MHIMBUIYaNbHBIX 33JaHUIl 1O OOIIEH M HeopraHuYe-
ckoil xumuu: yueO. mocodue. Y. 1. O6mas xumus / A. 1. Moxos, C. B. Pacma-
ToBa. - Kemepono: KyzbaccBy3uzaar, 2005. - 100 c.

8. Jlapuue, T. A. COOpHUK ONOPHBIX KOHCIIEKTOB MO KypCy HEOpraHUYEeCKOu
xuMud.. Yue0. metoa. nocooue / T. A. JlapuueB — Kemeporo: KyzbaccBy3us-
nat, 2005. -42c.

8. Ilepeuennb pecypcoB MHGPOPMANMOHHO-TEJIEKOMMYHHKALIMOHHOM
cetu «HTEpHET», HEOOXOAMMBIX IJIsi OCBOCHMSI JUCHUILIAHBI
«Heoprannyeckasi xumus (0011asi XUMHUA)»

1. IleenvkoBA.B., TI'ymuniun E.A. Heopranudeckas xwumus Jlekiuu s
cryaeHtoB 1-ro kypca. URL: http://www.chem.msu.ru/rus/teaching/inorg.html
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http://www.chem.msu.ru/rus/teaching/thermo/welcome.html
http://www.chem.msu.ru/rus/teaching/inorg.html

(maTa oopamenus: 04.11.16).
2. http://www.xumuk.ru/spravochnik/a.ntml - cnpaBounuk 1o BemecTBaM —

JOCTYyI ¢cBOOOIHBIN (1aTa oOpamenus: 04.11.16).

3. http://chem100.ru/elem.php?n=16 - cnpaBOYHHUK XUMHKA — JOCTYI CBOOOIHBIN
(mara obparmienus: 04.11.16).

4. http://'www.chemnet.ru - TTopTan ¢pyHIaMEHTAILHOTO XMMHYECKOIO 00pa3oBa-
Hus Poccum — noctyn cBoOoaHbIN (1aTa oopamenus: 04.11.16).

5. http://www.xumuk.ru/ - XuMuK: caliT 0 XuMu# 11 XUMHKOB — JIOCTYI CBO-
O0onHbIM (HaTa oOpameHus: (1ata oopamnienus: 04.11.16)).

6. http://www.Himhelp.ru. - Xumuueckuii cepsep - qocTyn cBoOOHBIH (J1aTa 00-
pamenusi: 04.11.16).

9. Meroauyeckue YyKa3aHusi Uil OOy4YalIIUXCSl IO OCBOEHHUIO
aucuuInHbl «Heopranuyeckasi xumus (001mass XuMusi)»

Bup yuyeonbix
3aHATHH

Opraﬂmaunﬂ JACATCJIBHOCTH oﬁyqamumxcﬂ

Jlexuus

Hanucanue KoHCIEKTa JIEKIMN: KPaTKO, CXEMAaTUYHO, IOCIIEN0BA-
TENbHO (PUKCUPOBATh OCHOBHBIE IOJIOXKEHHUS, BBIBOJBI, (OpPMYJIHU-
POBKH, 00001IEHNsT; TOMEYaTh BaKHbIE MBICIIH, BBIJIENIATH KIHOUEBbIE
cioBa, TepMUHBI. O003HAYUTH BOIIPOCHI, TEPMUHBI, MaTepHall, KOTO-
PBIN BBI3BIBAET TPYJHOCTH, IOMETUTD U MOIBITATHCS HAUTH OTBET B
peKomMeHIyeMor Juteparype. Eciaum camMoCTOSITENbHO HE yIaeTcs
pa3o0parbcsi B MaTepuaie, He00XoauMo chopMyIupoBaTh BONPOC U
3aJ1aTh NPENOIaBATEI0 Ha KOHCYJIbTAllUU, Ha 3aHATHU.

JlaGopaTopHbIe 3aHATHS

PaboTa ¢ KOHCIIEKTOM JIEKIHi, TPOCMOTP PEKOMEHIyeMOH JuTepa-
TYypBbl, IOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIPOCAM JUIsl OIyCKa
K BBIMOJIHEHHUIO JIaOOPaTOpHON pabOThI, ONMMCAHUE METOAMK BBITIOJ-
HEHUSI ONBITOB, COCTAaBJIEHHWE ypaBHEHMHN peakuuil. [loaroroBka k
3anUTe J1abopaToOpHBIX paboT, pemeHue 3anad. MeTobl pelieHus
3a/a4, paccMoTpeHsl B pabore Moxos, A.W. JlabopatopHblii mpak-
THUKYM I10 Heopranudeckoi xumuu: y4ue0. nocodue. Y. 1 / A. 1. Mo-
xoB, JI.W. lypeiruna. - Kemeposo, 2011. - 126 c.

KOJ'IJ'IOKBI/IYM, HWHOWBU-
AyaJIbHBIC 3aHATHA

3HAKOMCTBO C OCHOBHOM M JIOTIOJIHUTENIBHOM JINTEPATYPOil, BKIHOYAsI
CIPaBOYHbIE M3JJaHUsI, KOHCIIEKT OCHOBHBIX IMOJIOKEHUN, TEPMUHOB,
CBEJICHUH, TpeOyIOmUX 3aIOMUHAHNUA U SBJISIOIINXCS OCHOBOIIOJIA-
ralolMHU B 3TOM TeMeE, BBINOJIHEHHE WHIUBUAYAIbHBIX 3aJaHH
(moAroTOBKA OTBETOB Ha BOIPOCHI, COCTABJICHHWE YpPaBHEHUH peak-
Ui, pemieHue 3anad). Meronpl peieHus 3a1ady, pacCMOTPEHBI B pa-
6ote MoxoB A.U., COopHuk 3anad mno odmen xumuu /A.11. Moxos,
JLU. Ilypeiruna, U.M. AxtommHa; KemepoBCKkuil rocyaapcTBEH-
HbIM yHUBepcuteT, 2012. — 155 c.
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http://www.xumuk.ru/spravochnik/a.html

[ToaroroBka k [Ipyn moAroroBke K SK3aMEHY HEOOXOJWMO OPHEHTHPOBATbCA Ha

9K3aMEHY KOHCIIEKTHI JIEKIUI, OTYETHI 10 JTAOOpaTOPHBIM paboTaMm, MPUMEPHI
BBINIOJTHEHUS  3aJaHMi,  paccMaTpUBaeMbIX  Ha  3aHATHUSAX,
PEKOMEHAYEMYIO JIMTEpaTypy M Jp. OK3aMeH [0 JUCLUIUIMHE
«Heopranuueckast xumus (oOmiasi XUMHs)» MPOBOJUTCS B YCTHOM

dhopme.

10.Ilepeyenb MHGOPMAIMOHHBLIX TEXHOJIOTH, MCIOJb3yeMbIX NPH
OCYLIECTBJICHUM 00pa30BaATEJbHOI0 Ipouecca Nno JAUCUHUILIMHE
«Heopranuveckasi XumMusi (0011asi XUMHS)>»

1. YteHuwe mneKIUH C HMCHOJIB30BAHUEM ClIAMA-Npe3eHTalni, rpaduuecKux
00BEKTOB, BUJICO- ayIMO- MaTepuaiioB (uepe3 MHTEpHET).

2. IlpoBepka AOMalIHKUX 33JaHUN U KOHCYJbTHUPOBAHHE MOCPEACTBOM 3JICK-
TPOHHOM NOYTBHI.

11.Onucanue MaTepuajbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISl
OCYyIIeCTBJIEHUsI 00pPa30BATEILHOI0 Mpolecca Mo JUCHHUILIMHE
«Heoprannyeckasi xumus (0011asi XUMHUA)»

Jlekiuu 1O UCHUIUIMHE TIPOBOIATCS B  aAyJAUTOPHH, OCHAICHHOU
MYJIBTUMEIUHHBIM TIPOSKTOPOM, YCHIIUTEISIMU 3BYKa U JIp., & TAKXKE C BBIXOJOM B
WUurtepHer. B ayautopuu umerorcss HeOOXOAUMbIE y4eOHO-HATIISHBIE TOCOOUS —
[lepuonuueckas Tabmuna [I.1. MenzaeneeBa, psi HanpspKEHUH METAIOB, TaOIUIa
PacTBOPUMOCTH COJIEH.

JlaGopaTopHble 3aHATHUS TPOBOAATCS B TpeX YYEOHBIX JIaOOPATOPHIX
Kadeapbl HEOPTraHWYECKONW XUMUU, OCHAIICHHBIX BCEM HEOOXOIUMBIM y4eOHBIM
71a060paTOPHBIM 000OPYOBAHUEM M PEAKTHBAMU, B TOM UHUCJIE:

— KOMIUIEKT y4eOHOro Ja00paTopHOTO 000PYA0BaHMs, BKIIOUAIOIIUN B ce0s
HE00X0MMOe MPUOOPHOE U XMMHUYECKOE o0ecrieyeHne yueOHoro npouecca
1o oO1el U HEOPraHUYECKOW XUMUH;

— JnaboparopHasi MeOelb: CTOJIbl XUMUYECKUE, MIKA(bl BBITSHKHBIE U JIP.;

— nabopatopHoe 000py0BaHUE U MPUOOPHI, HEOOXOTUMBIE JIJIsi TPOBEICHUS
y4e0HOTO PKCIIEPUMEHTA, CTEKIIsTHHASA U (hapdopoBast XxuMudeckas mocya,
XUMUYECKHE PEaKTUBHI U JIP.;

— yueOHo-HarsAHbIe mocobus: [leprnonuueckas tadnuna [[.11. Menneneena,
P HAMIPSHKCHUI METaJIOB, Ta0JINIIa PACTBOPUMOCTH COJICH.

12. Anble cBeeHUs U (MJIM) MaTepPUAIbI*

12.1 HUcnoab3yemble TEXHOJIOTMU 00y4YeHHUSA

Bun 3anaTus TexHomorns ens DOpMBI U METOIBI
00y4YeHHS

1 2 3 4

Jlexknuu TexHonorust mpobaemMHoro | YcBoeHue TeopeTu- | Jlekuus-oobsicHeHue,
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o0yueHus YeCKUX 3HAHUH, pas3- | JeKIHs-
BUTHE  MBIIUICHUS, | BU3yalInU3alus, JIeK-
dhopmupoBaHue US-00bSICHEHUE.
npodeccuonansuoro | [IpoGnemuas nexius.
uHTepeca Kk Oynymei | Jleknus ¢ pazbopom
JeSTeTbHOCTH KOHKPETHBIX  CHUTYya-
005058
JlaboparopHble Texnomnorus npo6iiemHoro | Opranuzanus ak- | PenponykTuBHbIe,
paboThI U aKTMBHOTO 00y4eHUs TUBHOCTH CTY/EHTOB | TBOPYECKH  PEINpo-
B YCIIOBHSIX, OJTM3KUX | TYKTUBHBIE  METOMbI
K Oynymieit mpodec- | aKTUBHOTO O0y4YeHUs,
CHUOHAJIbHOU nesi- | IpoOJeMHbIE W HC-
TEJIBHOCTH, O0ecIe- | ClIe10BaTeIbCKUE Me-
YeHHE  JINYHOCTHO- | TOJBIL.
JeSITeIbHOIO Xapak-
TE€pa YCBOEHHUS 3Ha-
HHUM U KOJUIEKTUBHOMN
TBOPYECKOM nesi-
TEJILHOCTU TpHOOpe-
TEHHUsT YMEHUH U
HaBBIKOB.
CamocrosarenbHas | TexHOJIOrMM KOHLEHTpU- | PazButue mnos3HaBa- | UHauBunyaneHele,
pabora POBaHHOIO, MOAYJIBHOTO, | TEJIbHOM CaMOCTOs- | TPYMIIOBBIE.
¢ GepeHIIMPOBAHHOTO TENbHOCTH, oObecre-
oOydeHus YeHHE rubKoCTU
oOyueHusi, pa3BUTHE
HaBBIKOB paboOTHl ¢
Pa3UYHBIMH  HCTOY-
HUKaMu  HMH(pOpMa-
[IUM, pa3BUTHE yMe-
HHUH, TBOPUYECKUX
CIIOCOOHOCTEH.

12.2 OcobeHHOCTH peayu3anuy JUCHUIVIMHBL JIA JHMI ¢ OrPAHMYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbA

Jns  ocymiecTBIIEHMS MPOLENYyp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
MPOMEKYTOUYHOW ATTECTAIMU JIMI[ C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 30POBBA
YCTAHABJIIMBAIOTCS  aJanTUpPOBaHHbIE  (OPMBI  MPOBEACHUS C  y4ETOM
WHIUBUIYAIbHBIX  TICUXO(PU3MOIOTHYECKUX  ocobenHocTed. Jlns numm ¢
HapyIIEHUEM 3pEHUS 3aIaHMsl TIPEIaraloTCs C YKPYIMHEHHBIM MPUGTOM, IS JTUI]
C HapyIIeHHEeM CiIyXa OIleHKa YypOBHA CGHOPMHPOBAHHOCTH KOMIICTCHIIHMA
NpPOBOJUTECA B muchbMeHHOW (opme. Ilpu HEoOXomuMoCTH  JHIly C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI MPEIOCTABISAECTCS JIOMOJHUTEIBHOE
BpeMsI JUJIsl BBIMIOJIHEHUS 33JIaHUM U JOITYCKAETCsl MPUCYTCTBUE UHAUBHUAYAIBHOTO
MTOMOIITHUKA JIJI1 OKa3aHUs TTIOMOIIH B OOPMIICHUH 3aJIaHU.

Cocrasutenu: llypeiruna JI.W., nouent
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