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1.1IEJU U 3AIAYN JUCLMITJIVHBI:

Henab: oBnaseHue CTyIEHTAMH TEOPETUYCCKHMMH OCHOBaMHU OOIIEH XMMHH W HEOPTaHHMYECKOUH
XMMUU HEMETAIJIOB, ()OPMHUPOBAHNE YMEHUH M HABBIKOB UX MPAKTUYECKOTO IPUMEHEHUSI.
3agaumn:

a) O3HAKOMUTH CTYZICHTOB XUMHUYCCKOIo Q)aKYHBTeTa C TeOpeTI/I‘-IeCKI/IMI/I OCHOBaMHu 68,30BI)IX
pa3I[eJIOB XUMHH, OCHOBHBIMHU SaKOHOMepHOCTﬂMI/I HpOTeKaHI/Iﬂ pa3JII/I‘-IHI)IX THUIIOB
XUMHUYCCKUX peaKuHﬁ C y‘-IaCTI/ICM HGOPFaHI/ILIGCKI/IX BE€IICCTB, OCHOBHBIMH MCETOAAMH H
nprueMaMu paboThl B 1a00PATOPUSIX HEOPTAHUIECKON XUMUM;

b) 3akpenuTh HEOOXOAWMBIN MOHATHIHBIA ammapar, OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH,
OTIMCHIBAIOIIME PA3BUTHE TIPEJCTABIICHUH O CTPOCHHM aTOMa M TMEPHOJUYECKON CHCTEMe
3JIEMEHTOB, XI/IMH‘ICCKOﬁ CBsA3H U KOMIIJIICKCHBIX COCIMHCHUAX, OCHOBAX TepMOI[I/IHaMI/IKI/I n
KHMHCTHUKU, 3aKOHOM€pHOCT$[X HpOTeKaHI/ISI XUMHUYCCKUX HpOHCCCOB B paCTBOan;

C) chopMupOBaTh YMEHHE MPOBOJUTH IKCIIEPUMEHTAIbHBIE PAOOTHI IO TOTOBBIM METOIMKAM,
BBITIOJTHATh CTaHJAPTHBIC OIEpalii Ha COBPEMEHHOM OOOPYJIOBAHHWH, HCIIOJIB3yeMOM B
HeopFaHquCKOﬁ XHUMHHU, HpI/IMeHSITI) Ha HpaKTI/IKe HO.]'Iy‘IeHHI)Ie 3HAHUA HpI/I aHaJIn3¢
HOJ'Iy‘-IeHHI)IX 3KCHepI/IMeHTaJ'IBHI)IX peSYHBTaTOB " COCTABJICHUH OTUCTOB B BaﬂaHHOﬁ (1)0pMe;

d) nate mpejcTaBieHHE O POJIM M MECTE OOIIEH XUMUU M HEOPraHWYECKONH XMMHUU HEMETALIOB
B CHCTEME HAayK U B IPO(ECCHOHATBLHON JesITENbHOCTH.

II. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO:

VYueOnas nucuuruimHa «OOmias xumuss. XUMHS HEMETAJIOB» OTHOCHUTCS K 0a30BBIM
TUCITUTITNHAM 00s3aTenbHOM yacTu porpammel (61.0.16).

2.2. CompemeHHass 0OmIass W HEOpPraHWYecKas XUMHsS Oa3HpyeTcss Ha OCHOBHBIX
MOJIOKEHUSIX XUMUH, YCBOGHHBIX CTYACHTAMHU B IPOLIECCE U3YyYEHUS ATOTrO MpeaMeTa B IIKOJIE.
Kypc oOmieit u HeopraHmdeckoi XUMHUHM HUMeeT (yHIaMEHTalIbHOE 3HAUY€HHWE B CTAaHOBICHUU
CHelHalucTa MHUPOKOro Mpoduis, XUMHUKa-HCCIEeNOBaTeNd M XUMHKa-TpernoaaBarens (Bysa,
IIKOJIbI), U SIBJISIETCSI IEPBBIM BY30BCKHM XUMHUYECKHM KYPCOM.

2.3I1lepeueHp NOCIEAYIONINX YUEOHBIX TUCIUIUIMH, JUI KOTOPBIX HEOOXO UMbl 3HAHUSI, YMEHUS
Y HaBBIKH, pOopMUpYyeMbIe JaHHOW Y4eOHON TUCITUTUTMHOMN:
«Ananutnueckas xumus» (b1.0.18),
«Dusnueckas xumusi. Xumuueckas tepmoauHamuka» (b1.0.23),
«Dusnueckas xumus. XuMuueckas kuHetuka u karanus» (b1.0.24),
«Xumnueckas texnonorus» (b1.0.27),
«buoneoprannueckas xumus» (b1.B.07),
«Kpucramnoxumus» (b1.B.06),
«uppoxumus» (b1.B.J1B.08.01),
«OcHoBbI Heopranundeckoro cuute3a» (b1.B.J1B.01.01),
a TaKkKe ]IS BBIMIOJHEHUS KBaTU(UKAIMOHHBIX paboT u (popmupoBaHUs MpodecCHOHATBHBIX
KOMIIETEHIIU K.



III. TPEBOBAHUSA K PE3YJBTATAM OCBOEHUA JUCHUIIJINHBI

[Iporiecc ocBOEHWS AUCHUIUIMHBI HampaBieH Ha (QOpPMHUPOBAHUE KOMIIETCHLIUMH

(amemenToB crneayroux komnereHiuii) B coorserctsuu ¢ ®I'OC BO u OIl BO no mannomy

Hanpasnenuio noocomosxu 04.03.01 «Xumusay,npoduns: Xumus.
IlepeyeHnb MIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHS MO TUCIUILIAHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIETEeHIUI

Komvmnerennus

Nuaukaropsbl KoM eTeH U

PesyabTatel 00y4yeHus

OIIK-1 Cnocoben
AHAJTN3UPOBATE U
HHTEPIPETUPOBATD PE3YIBTATHI
XMUMHUYECKUX DKCIIEPUMEHTOB,
HaOJIIOJICHHUI U U3MEPEHU N

MK onk-1.2IIpennaraer
MHTEPIIPETALHIO
pe3yJabTaTOB  COOCTBEHHBIX
9KCIIEPUMEHTOB M PaCUeTHO-
TEOPETHYECKHX  paboT ¢
UCIIOJIb30BaHNEM
TEOPETUYECKUX
TPAAULMOHHBIX U
pa3nenoB XuMuu

OCHOB
HOBBIX

3HaTh:  TEOPETHYECKUE  OCHOBBI
o0IIel XUMUM ¥ XUMHH HEMETAJUIOB,
CYIIECTBO PEaKIMi H MPOIECCOB,
UCIOJBb3YEMbIX B  HEOPTaHUYECKOH
XUMHUM, TPUHIMIIBI W 00JacTH
WCIIOJIb30BAHMS OCHOBHBIX METOJIOB
XUMHYECKOr0 HccienoBanus. Mmers
mpeAcTaBieHue 00  0COOCHHOCTSX
00BEKTOB UCCIIEIOBAHMUS.
YMeTh:I0AroTaBiInBaTh 00bEKTEI
WCCIICZIOBAHHUS, TIPOBOMTH
JKCIIEPUMEHTAJIbHBIC NCCIICIOBAHUS
110 33IaHHOM METO/MKe, padoTaTh Ha
anrnaparype, IpuMeHseMOH B
HEOPTraHWYEeCKHUX MCCIeTOBAHMIX.
Bnaners: HaBbIKaMU IPUMEHEHUS
TEOPETHYECKUX OCHOB IIPH CHHTE3E U
MCCIIEZIOBAHUN HEOPTaHMIECKUX
00BEKTOB U paboTe ¢ pacTBOPEHHBIMHU
B BOJ/IE HEOPTaHUIECKUMHU
BEIIECTBAMH 10 TOTOBEIM METOIUKAM.

OIIK-2 Crocob6eH TpoBOANTE C
COOJFO/IEHNEM HOPM TEXHUKHU
0Ee30IMaCHOCTH XUMHYCCKUN
AKCIIEPUMEHT, BKITFOUAsl CHHTE3,
aHaIN3, U3ydeHNe CTPYKTYPHI U
CBOMCTB BEIIECTB U
MaTeprasoB, HCCIEIOBAHIE
MIPOIIECCOB C X yYaCTHEM

WJIK onk-2.1 Paboraer ¢
XMMHYECKUMH BEIIECTBAMHU C
COOIFOIEHNEM HOPM

TEXHUKHA 0€30I1aCHOCTH

MK onk-2.2 [IpoBoguT cuHTE3
BELIECTB U MaTEpUAJIOB pa3HOU
IPUPOJBI C UCTIOIB30BaHUEM

HUMCIOINXCSA METOONK

3HaTh:IpaBUIa 1 HOPMBI TEXHUKA
Oe3ormacHOCTH TIpH padboTe C
XMMHYECKUMH PEAKTUBAMHU H
¢uznueckuMu mprdopamu.
YMeTh: IOIroTaBINBaTh OOBEKTHI
JUISL CHHTE3a, IPOBOIUTH
HKCIIEPUMEHTAIBHBII CHHTE3 1O
3aJ]JaHHOK MeTo/MKe, paboTaTh Ha
anmnaparype, IpUMEHSIeMO B
HEOPraHMYECKHX HCCIICJOBAaHHSIX.
Biajerb: HaBBIKAMH TIPOBEICHUS
XMMHYECKUX IKCIIEPUMEHTOB IIPU
CHHTE3€ HEOPraHWMYECKHX 00BHEKTOB
110 TOTOBBIM METOJMKAM.




OIIK-3 CiocobeH npuMeHSTh
pacyeTHOTEOPETHUECKUE
METOABI IS

U Komk-3.2 Ucnionb3yer
CTaH/IapPTHOE IPOrPaMMHOE
obecrieueHne Mpy peleHHH

3HaTh: OCHOBHBIE PECYPCHI
MOJIL30BaTENST OBITOBOTO
MEPCOHATILHOTO KOMITBIOTEPA U

HU3YyUCHHUA CBOMCTB BEIIICCTB U
MpoucCCOB C X YUAaCTHUEM C
HCIIOJIb30BaAHUEM COBpCMCHHOP'I

BBIYHUCIUTEIIFHON TEXHUKHU

3a/1a4 XUMHYECKON
HaIPaBJIEHHOCTU

MpaBuJIa TOJIB30BAHHUS UMHU JJIS
yueOHBIX M HAYYHBIX LieNei. YMeTh:
00pabaThIBaTh pE3yNbTaThl OMBITOB U
pacueTHBIX paboT ¢ MIPUMEHEHHEM
CTaHJAPTHOTO MPOrPaMMHOTO
obecrieuenus noctynubix [1K.
BuiiageTnb: HaBBIKaMH TIPEICTABIICHUS
PE3YNBTaTOB B KOMIIBIOTEPHBIX CETSIX
1 MH(OpMAaLMOHH 01
Hay4YHOOOPa30BaTEeILHOM cperie.

OIIK-6 Cniocoben
NPEACTABIIATH PE3YJILTATEI
CBOEH paboThI B yCTHOH 1
MMUCBbMEHHOH (popme B
COOTBETCTBUH C HOpMaMU U
IpaBuJIaMHU, IIPUHATBIMU B
npodeccruoHaaTbHOM
cooO1miecTBe

WTKorke.1 [Ipencrassier
pe3yabTaThl pabOThI B BHJIE
oT4eTa 10 CTaHJAPTHON

(hopme Ha pyCCKOM sI3bIKE

NJ1Kornk-6.4 ['oToBUT
MIPE3EHTAIMIO TI0 TeME PaOOTHI
U TIPEJICTABIISICT €€ Ha PYCCKOM
1 aHTJIMHCKOM SI3bIKaX

3HaTh:IpaBUiia COCTABICHUS
ITPOTOKOJIOB OTYECTOB XUMUUYCCKUX
OIIBITOB, IPUMCEHATH OCHOBHBIC
3aKOHBI XUMHH TIPH 00CYKACHUN
IMOJIYUYCHHBIX PE3YyJIbTAaTOB,
IIOATOTOBUTH OTYUET O BBIIIOJIHEHHOM
pabore.

YMerb: IpeAcTaBUTh PE3YNbTATHI
OITBITOB U PACYETHBIX padoT
COTJIACHO TPEOOBAHUSM B JaHHOI
obmactu xumnu. Baagers:
HaBBIKAMH ITPECTABICHUS
PE3YJIbTATOB COOCTBEHHBIX HAYYHBIX
U3BICKaHUI B KOMITLIOTEPHBIX CETSIX
1 uHGOPMAIIMOHHON HAYYHO-
oOpa3oBaTeIbHOU cpere.




IV. COAEP) KAHUE U CTPYKTYPA JUCHUIIJINHBI
O0BbEM TUCUMIVIMHBI COCTABJISIET 9 3a4eTHBIX eAUHML, 324 yaca, B TOM unciie 1.75 3a4eTHbIX eqMHuI, S3 yaca Ha 3a4éT U 3k3ameH. U3
HUX 74 4yaca — npakTH4ecKasi HOAr0TOBKA.
®opMa NPOMEKYTOYHON aTTEeCTALMM: 3a4ém, IK3AMEH .

4.1 Conepsxkanue JMCUUILIUHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM,

C YKazaHueM BUA0OB y‘leﬁHI)IX 3aHSATHII 1 OTBEJEHHOI0 HA HUX KOJHYECTBA aKaJeMHUYECKHX YaCOB

Buel yueOHOH paOoThI, BKITIOYAs CAMOCTOSTEIBHYIO padoTy
§ 00y4aroMXcs U TPYJA0EeMKOCTh (B Hacax)
[P
p=
8 DOpMBI TEKYILETO
KonTakTHas paboTa npernogaBatesi ¢ 00y4aronuMHUCs KOHTPOJIA
Ne 11/ Pasgen nuciuniInHbl/ TEMBI 5 YCIIEBAEMOCTH;
o II/1T1 o
JlaGopaTopHbIe U MPAaKTUYECKUE 3aHATHA = DopMa MPOMEKYTOHOI
o aTTeCTalnun
=
KCP/ =
Jexuun N3 Hux S (no cemecmpam)
npakTuyeckas | <OHCYARTALHH | 5 o
Bcero gacos S 5
IMOATrOTOBKA E Ye)
3
O &
Beenenne B 00m1yto u
1 o 1 2 5 5 2 1 -
HEOPTaHUYECKYIO0 XUMHIO
[TpoBepka otueros 1o JIP,
2 CtpoeHue aToMa 1 13 5 - 1 12  |mpakTthueckue 3aqaHUs,
CEMHIHAPBI
ITeproauyeckuii 3aK0H U [TpoBepka oTueroB 1o JIP,
3 [eproanvecKasi CHCTEMAa JIEMEHTOB 1 6 - - - 2 MPaKTHIECKUE 3aIaHNUs,
CEMIHAPHI
PazBuTHe mpencraBiaeHUi o [Iposepka otueros no JIP,
4 XUMHYECKON CBA3H 1 13 5 - 1 12  [mpakTHYecKHe 3aJaHus,
CEMIHAPHI
KoMIuiekcHbIe COETUHEHUS [Iposepka otueros o JIP,
5 1 8 4 3 1 12 PaAKTUYECKUE 3aJaHNUs,
CEMHIHAPHI




(OCHOBEI XUMHUYECKOMN TCPMOJUHAMUKNU

7 7 6 2

[IpoBepka OT4ETOB 1O
UIP, mpakTuyeckue

Pasnen n1ucumMIuMHbl/ TEMBI
Ne i/t

Cemectp

Bunet yueOHOI paOoThI, BKITIOYAsI CAMOCTOSTEIBHYIO PadoTy
00YyYaroLIMXCsl U TPYJOEMKOCTh (B Yacax)

KonTakTHas paboTa npenoaaBarens ¢ 00y4JaronMMUCs

CTOST

€JIbHAa

DOpMBI TEKYILErO
KOHTPOJIA
YCIIEBAEMOCTH;

dopma

o
< .
S MIPOMEKYTOUHOM

aTTecTalluu
3aJlaHUs, CEMUHAPBI

OCHOBHBI€E ITOHATHS XUMHYECKON
KHUHCTUKHU

IIposepka orueros 1o JIP,
MpaKTHYECKUE 3aJaHuUs,
CEMHUHAPBI

8 PacTBOpEI

10 10 10 2

IIposepka orueros 1o JIP,
MIPaKTHYECKUE 3aJaHNUs,
CEMHUHAPBI

9 Heoprannueckast XumMusi HEMETAIJIOB

37

IIposepka orueros 1o JIP,
IPAaKTUYECKUE 3aJaHUs,
CEMHUHAapBI

10 3auéT, JK3aMeH

HToro uacos

68 90 74 15

88

3auer, dK3aMeH

B paboueti npoepamme no oucyuniune npu vlnoiHenuu 1abopamopHsvix pabom npedycmMompena RPAKMU4ecKas no020moeKa 8 8uoe 8blNoIHeHUs

OMOENbHBIX 8UO08 PAbOM, CEA3AHHLIX C OYOyujell npoghecCUOHAIbLHOU 0esIMeNIbHOCIbIO.




4.2 ILnan BHeay[[I/ITOPHOﬁ CaMOCTOSITEIbHOI paﬁoTbI oﬁyqalonmxcn mo JTMCHUIIJINHE

CamocrosiTenbHas paboTa 00y4Jaromuxcs

V4eOHO-METOIUYECKOE

OnenovHoe
Cemectp Ha3sBanue pasziena, TeMbl 5 Cpokn TpynoémKk obecrieqenne
Bun camocTosTeNbHOM padoThI BBITIOHEHHS CpeacTao CaMOCTOSATEBHON PaboThI
ocCTh (Jac.)
3ajauM M yOpakKHEHHs IO
. oome  XuMUH e0.
Beenenue B 001110 U [TomroroBka K KOHTPOJBHOW paboTe, KonTtpomnpHas 1 yi
1 CEHTSIOpb 4 nocobue / H. JI. I'mmuka. -
HEOPTaHUYECKYI0 XUMUIO peliieHre 3aa4 o TeMe pabota
Wzn. crep. - M. : KnoPyc,
2011. - 240 c.
3agauy U ynpakHeHUs 0
obuieit xumuu : yued. mocodbue
/ H. JI. T'nuuka. - W3na. crep. -
M. : KnoPyc, 2011. - 240 c,;
Crenenn HeopraHuueckass XAMUs
IToaroroBka k ceMuHapy o TeMe
AKTHBHOT'O yue0. Juisi cTyld. By3oB: B 3 T.
«AmomHO-MONEKYIAPHOE YUueHUey, 2 ]
y4acTus B
CeMHHape pen. YO. [I. Tperpskos. - M. :
Axkanemus. - (Bpiciiee
npodeccroHaIbHOE
obpazoBanue: EcTecTBeHHBIC
HAyKH).
Crenenn Meronuyeckue yKka3aHus K
CIpoeHIe aToMA IloaroroBka k cemuHapy 1O TeM¢ 6 aKTUBHOI'O npakTHKyMy «OO1mas
HHE aTOM
P ((CmpoeHue amomay ydacTus B XUMHUSL. XAMHASA
ceMuHape HEMETAIIIOB)»




Iloaroroska oruera no JIP

Meroauueckue YKa3aHus K

«Ormpenenenre 3KBUBAJICHTa METaJlIa 1o IIpoBepka oTdera npakTukymy «Oomas
KOJIMYECTBY BHITCCHEHHOTO 2 1o paGore. YO XUMHUSL. XUMUS
BOZOPOJIa» HEMETAJJIOB»
I P Meronuueckue yka3aHus K
OJI'OTOBKA OTYETA TI0
0 . 5 IIpoBepka oruera npakTHKyMy «O0uias
«Ormpenenenne  MOJSPHOM  MacChl 1o pabore. VO XrMsL. XuMis
JTUOKCHUA YTIIEPOIa» HEMETAITIOR
CamocrosTenbHas pabota 00y4aroIuXxcs YueOHO-MEeTOMYeCKOe
Onenounoe
Cemectp Ha3sBanue pasziena, TeMbl 5 Cpoku TpynoéMk obecrieueHme
Bux camocrositenbHOM paboThl BBITIOIHEHUS | ocT (4ac.) CPCACTBO CaMOCTOSTEIHHON pabOTHI
Crenenb Meroanueckue yKa3aHus K
PazBurtne npencraBiaeHuil o IToaroroBka k ceMuHapy 0o TeEMe 6 12 aKTUBHOI'O npakTHKyMy «OO1mas
N OKTSIOph
XUMHUYECKOUN CBSA3U «Xumuyeckas cesa3vy P ydacTud B XUMUSL. XUMHUS
ceMHHape HEMETAJIIOBY
Crenenn Meroanueckue yka3aHus K
KomnuekcHble coennHeHwst Hoaroroka X = CeMHHapy MO TeM HOSIOPB 10 arTupHore MpAKTHKYMY (OO
«Komnnexcnuvle coeunenusy P ydacTus B XUMUSL. XUMHS
ceMHHape HEMETAJIIOBY
IIpoBepka otdyera| Meroanyeckue yKa3aHus K
[Tonroroska ordera mo 1abopaTopHOI 5 1o npakTukymy «O01mast
pabotre «KoMIIeKCHBIE COSTMHECHUS pabore. YO XUMUSL. XUMHS
HEMETAJIOBY
. IToaroroBka k ceMuHapy Mo TeMe CreneHb Meronuueckue yKka3aHus K
OCHOBBI XUMHUYECKOU .
«Tennosvle a¢hghexmobl xumuueckux peakyutl. ) aKTHBHOTO npakTuKymy «Oomas
TCPMOMHAMIKH OcHogHble NOHAMUSA XUMUYECKOT y4acTus B XUMUS. XAMUAS
MepMOOUHAMUKUY ceMHuHape HEMETAJIIOBY




HEQJICKTPOJIUTOB

Ilogroroka oruera no JIP IIpoBepka oruera| Mertoauueckue yka3aHusl K
«OnpeneneHue SHTATBINUU PEAKIIUU o npakTukymy «Oomas
HEUTpAJIN3aLUHA CUJIBHOTO OCHOBaHUS 1 pabote. YO XUMUSL. XUMUSI
CUJIBHOM KUCJIOTOMN HEMETAJIJIOBY
. IIpoBepka oruera| Meroauueckue ykazaHus K
[MoaroroBka oTuera mo 1a0O0PaTOPHOM o npakTHKyMy «OGmas
pabote «OnpeneneHue TermIoThI HOAODB 1 pabore, YO -
THApaTaim HEMETaJIIOB
. IIpoBepka orduera| Mertoauueckue yka3aHus K
OCHOBHBIE MTOHATHST XHUMHUYIECKON [oarorosxa oraera no naGoparopHoii 1o npakTHKyMy «O0mas
- paboTe «3aBUCUMOCTh CKOPOCTH PEAKIIUU Jiekadpb 1 paore. YO XrMs. XuMis
OT KOHIICHTPAITUH BEIIECTBA» HEMETAIIIORY
CamocrosiTensHast paboTa 00yJarommxcs Y4aebHOo-MeTOoInIecKoe
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4.3 Coaepxanue y4eOHOIo MaTepuasia
Copep:xaHue pa3/ieJioB M TeM JTUCHUILIHHbI

1. ObIIAA XUMUA

1.1. BBEJAEHUE

Mecro oO0meld XMMHU B CHCTEME XHMHUYECKMX HayK. OCHOBHBIC ATaIlbl Pa3BUTHUS HAYKH.
3aKkoH COXpaHEHUs MaTepuu U 3Hepruu. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI XHMMH.
ATOMHO-MOJIEKYIISIpHAs TEOpUsd. XUMHUYECKAsi aTOMHUCTHKA.

1.2. CTPOEHUE ATOMA

Pa3Butne mnpencraBneHuit o crpoeHun aroma. Mogens JIx. Tomcona. OO6mas
XapaKTepUCTHKa aTOMHbIX crekTpoB. Crnekrp aroma Bojopoja. Ilmanerapnas wmonenb
Pesepdopna. Teopus crpoenns aroma H. bopa. Bknag 3eemana u 3omMmepdenbna B pa3BUTHE
Teopuu bopa.

[Tonarue o kBaHTOBOM MexaHUWKe. J[BoCTBeHHas Mpupojia MUKpooOBeKTOB. COOTHOIIIEHHE
ne bpoiinsa. CooTHoleHHEe HEONPENeTICHHOCTEW, MPUHIUIT HEOopeaeieHHOCTH | eli3enobepra.
Vpasuenue lpenunrepa. BomnoBas dyHkius, ee ¢uzmdeckuil cMmbici. Pemienue ypaBHEHUS
HIpenunrepa aas 0AHOMEPHOTO MOTEHIIUAIBHOTO SIUKA. JIUCKPETHOCTh SHEPTUH AIEKTPOHA.
[lonatne o0 TpexXMEpHOM TMOTEHIMAIBLHOM SIIHUKE. Pe3ynbTaThl pEImICHHs YypaBHEHUS
HIpenunrepa anas aToMa BOJOPOA.

[lonsiTHE O KBAaHTOBBIX YHMCIIAX JJIEKTPOHA B aTOME, CIUH. MHOTO3JEKTPOHHBIE ATOMBI.
[Mpunuun MuHuMyma sHepruu, npuHnun [laymm, mpaBuno XyHma (IPUHIMI MaKCUMAaJbHOMN
MYJIbTUIUIETHOCTH ). EMKOCTD 37€KTpOHHBIX 000J04YeK. DJIEKTPOHHBIE KOH(UTYpallid aTOMOB B
UX OCHOBHBIX COCTOSIHUSIX.

1.3. IEPUOJIMYECKUI 3AKOH U ITEPMOJIMYECKA ST CUCTEMA BJIEMEHTOB

[IpenpicTropust oTkpeiTHs 3akoHa (Tabnuua JlaByaswe, Tpuanasl JlebGepeiinepa, crnupaib e
[[TankypTya, 3akoH oOkTaB). Ponbr MengeneeBa u  Meiiepa B OTKPBHITHM W DPa3BUTHH
MEePUOIUYECKOro 3akoHa. 3akoH Mo3nu. COBpeMEHHOE COCTOSHUE MEPUOJUYECKOro 3aKOHa.
[leproauueckasi cuctemMa ¢ TOUKU 3pEHUS CTPOEHHs aToMa (paJuychl aTOMOB M HOHOB, YHEPTUs
U TOTEHUHUAaNl HOHU3alUuHU, d(PPEeKTUBHBIN 3apsan sApa U pacd€T KOHCTAHThl AKPAHUPOBAHUS,
CPOACTBO K DIIEKTPOHY, OAJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIEHUS M BaJCHTHOCTH).
OnektpoHHble aHanoru. [lonsatue o kaitHocummeTpuu. [lepcnekTuBbl pa3BUTHS TEPUOIUYECKON
CUCTEMBI.

1.4. PA3BUTUE ITPEACTABJIEHMI O XUMHUYECKOU CB3U
Tunbel XUMUYECKON CBSI3U. DKCIIEPUMEHTAJILHBIE XapaKTCPUCTHUKU XUMUYECKOW CBS3U (UITMHA
CBSI3H, HAIPABJICHHOCTh CBS3W, dHEPrus cBs3u). KommdecTBeHHas OIEHKAa MOJSPHOCTH CBSI3U.
JUmoasHbIA MOMEHT.

[Tonsitne 00 MOHHOM cBsizu. Teopust U PHEpPreTMKa MOHHOW CBs3M. HeHampaBiIeHHOCTh U
HEHACBIIIIEHHOCTh HOHHOM CBSI3H.

KoBanentnast cBs3b. llpuponga koBasieHTHOM cBsi3M. KBaHTOBOMEXaHMYECKHE METOMbI
ONMCaHUsl XUMHUYECKOM cBs3u. Meroj BajeHTHBIX cBsi3eld. BanentHocte B pamkax MBC.
JIOHOpHO-aKIENTOPHBIA ~ MEXaHW3M  OoOpa3oBaHMsI  KOBaJIGHTHOW  cBs3u.  [lomspusarus
KOBQJICHTHOM CBsI3U. HampaBneHHOCTh M HACHILIEHHOCTh KOBaJeHTHOW cBs3u. Konmenmus

rubpuamzarn. KpatHocts cBsizu, 0O- u  [O-cBs3u. MeToa MONEKyIspHBIX OpOUTaNCH.



Cas3bIBatolIye, pa3pbIXISAIONIMEe W HecBs3biBatommue opoutanu. Ilopsmok cBs3u. CrpoeHue
MIPOCTENIINX JABYXaTOMHBIX (TOMOSIIEPHBIX U T€TEPOsIEPHBIX) YacTull o Mmerory MO JIKAO.
N3o03mexkTponHbIe cucTeMsl. [lapamaraeTusm.

MexXMONEKyIIpHOE  B3aUMOJEHUCTBUE. BHIbl MEXMOJEKYISIPHOIO B3aMMOJIEHCTBHUSL.
Banzep-BaanbCoBBl CHIIBI: OPUEHTALMOHHBIA, WHAYKIMOHHBIA M IMCIEPCUOHHBIA 3(QeKTh.
Bopoponnast cBsizb. Pasnmuumst B (uU3MUYECKMX CBOWCTBAX BEIIECTB C pa3IMYHBIM THIIOM
XUMHUYECKOH CBSI3U.

1.5. KOMIUIEKCHBIE COEAMHEHU A

OO0mrast xXapakTEepUCTHKAa KOMIUIEKCHBIX coenuHeHui. LleHTpanpHbiii atom. Jluranmel.
Koopnunanuonnoe uyucno. Bayrpennsss cdepa. Buemnsas cdepa. Krnaccuduxanmu
KOMIUIEKCHBIX coeauHeHni. HomeHKiarypa KOMIUIEKCHBIX COequHEeHHi. Teopernueckoe H
MPUKJIAJHOE 3HAYECHHE KOMIUIEKCHBIX COeAUHEHU. M30Mepus KOMIUIEKCHBIX COEAUHEHHUI.
Koopaunarmonnast reopust Bepaepa kak nepBasi ynayHasi OIMBITKA TEOPETUYECKOTO OOBSICHEHUS
CTPOCHMSI KOMIUIEKCHBIX COCIMHEHMH. YcCIeXu W orpaHudeHuss teopun Bepnepa. Meron
BQJICHTHBIX CBSI3€H, TEOpUS] KPUCTAUIMYECKOTO TMOJIsl, TEOpUS TMOJS JMTaHAOB M METOJ
MOJIEKYJIIPHBIX ~ OpOWTalel MPUMEHHUTETRHO K XHUMHYECKOW CBS3M B  KOMILIEKCHBIX
COEJTMHECHUSIX.

1.6. OCHOBBI XMUMUYECKOM TEPMOJIMHAMUKH

[TonsiTME O XUMHYECKOW TEPMOJAMHAMUKE. TepMOIMHAMUYECKHE CHCTEMbl. DYHKIIUU
cocrosinus. [lonarne o BHyTpeHHeW nsHepruu. IlepBoe Hauwano TepmoaumHamuku. Terora,
paboTa M HM3MEHEHHE HHEPruM MNpPH XHUMHUYECKOM peakiuu. DHTAIbNUs, €€ H3MEHEHUE B
XuMH4YeckoM mporecce. 3akoH JlaByasne-Jlamnaca. 3akoH I'ecca, ero mpakTU4eCcKOe 3HAYCHUE.
OHTanbnus 00pa3oBaHus. DHTAIBINS CTOpaHUs. DHTaNbIUA peakiuu. [loHaTre o ctTanAapTHOM
cocrosiHu. CTaHAapTHasl SHTAIbIMSA. 3aBUCHMOCTh SHTAJbIMHU OT TemrepaTypbl. 3meHeHue
SHTANBNUU NpH (az0BbIX mepexonax. CTaHAapTHOE M3MEHEHHE SHTAJbINU NMPU XUMHUYECKUX
peakusix. Bropoe nauano tepmoavnamuku. [lonsitue 06 sHTpomuu. DHTpONUs Kak (YHKIHUS
cocrosiHusl. KBaHTOBOMEexaHWYecKass MpPHUPOJAA SHTPONUU. 3aBUCUMOCTh SHTPONUU  OT
temreparypbl. M3menenue sHTponuu mnpu (azoBbix mepexonax. CTaHmapTHas OSHTPOIHUSA.
CrangapTHOe H3MEHEHHE OHHTPONMU MpH XUMHYECKUX peakuusx. [lonstue o cBOOOIHOIM
sHepruu. DHeprus ['m60ca u sneprus ['enpmronbia. CTaHaapTHBINA H300apPHO-U30TEPMHUYECKUN
MOTEHIIMAT U HaMpaBlIeHHE XUMHUYECKUX MPOLIECCOB. DHTAIBIUNHBIA U SHTPONUMHBIN (PaKTOPHI
Y HAIpaBJIEHUE XUMUYECKUX ITPOLIECCOB.

1.7. OCHOBHBIE IOHATU S XUMHUYECKOUW KUHETHUKHA
HcTtunHble n Kaxyiuecs papHoBecus. CKOpocTh XUMHUECKOH peakuuu. Kunernueckuit BIBOJ
3aKOHA JIEHMCTBUS Macc. MOJIEKYISIPHOCTh M NOpsSAoK peakuui. CloXHBIE peakuuu —
NapajulelIbHbIe, IOCIEA0BATENbHBIE, CONPSUKEHHBIE, LenHble. KuHeTHueckne KpuBble IS
UCXOJHBIX BEIIECTB M NPOAYKTOB peakuuu. BiusHue TemmepaTypsl Ha CKOPOCTb pEaKLUU.
[Tpubnuxennoe mnpasuno Baut-I'odda. VYpaBHenue AppenHuyca. DHeprus akTUBAILMM, €€
(¢u3n4ecKuil CMBICI, METO/bI OTIPE/ICNIEHUS U3 ONBITHBIX AaHHBIX. [IoHATHE O TEOpUN aKTUBHBIX
COyJIapeHUIl 1 aKTUBHOM (TI€PEX0THOM ) KOMILIEKCE.
Xumnueckoe  paBHoBecue. OOpaTUMOCTh  XMMHUYECKHX IpoueccoB. Koncranra
XMMHMUYECKOTO pPAaBHOBECHA. 3aBUCHUMOCTb IIOJIOKEHHMSI PaBHOBECHS OT  TEMIIEpATyphl,
KOHIIEHTpaluu U JaBiieHus. CBA3b KOHCTaHThl XUMHUYECKOTO0 paBHOBecHs C 3Heprueit I'm60Oca.



Hcnonb3oBaHuE BENWYMH CTaHAAPTHBIX M3MEHEHUW HHTAJBIIMU W SHTPOIHUHM pPEAKLUHMH IS
pacdera koHCTaHT paBHOBecus. [Ipunnun Jle [llarense.

['oMOreHHslil U reTeporeHHbI Katanus. BinsHue katanu3aTopa Ha KOHCTAHTBI CKOPOCTH
npsMoii U oOpaTtHOU peaknuid. Mexanu3Mm karanm3a. CeleKTHBHOCTh KaTanu3a. MHruOUTOpHL.
Karamntuueckue saul.

1.8. PACTBOPBHI

PacTtBopHI Kak ¢asza mepemeHHoro cocraBa. Koytonanbeie pacTBOpbl. Posib KOITOUTHBIX
pacTBOpoB B Hayke M NpakTUKe. PacTBOpbI TBepnble, ra3000pa3Hble W KUAKHE (BOIHBIC U
HeBoAHbIE). CrocoObl BBIpAKEHUS KOHLEHTpAalMM. TepMoauHaMMKa M KHUHETHKa Ipolecca
pacTtBopeHus. MeanbHble U peaibHbIE pacTBOPHI.

PactBopbl HeanekTposnTOB. JlaBieHHWE HACBHILIEHHOTO Mapa OWHApHBIX pPACTBOPOB.
Kunenue u orBepaeBanue pactBopoB. 3akoHbl Payns. SIBnenue ocmoca. 3akoH Bant-I'odda.
MeTo1bl onpeieNeHrs MOJIEKYISIPHBIX MacC paCTBOPEHHBIX BEIIECTB.

Henomuunenne pactBopoB  anekTposiuToB  3akoHam Payns wu  Baur-Todda.
N3otonnueckuit kodddurment. CunbHBIE U ciaabble JEeKTpoiuThl. PaBHOBecHs B pacTBOpax
cl1abbIX 3JeKTPoJUTOB. DaKTOPHI, BIMSIONIME HAa CTENEHb JJIEKTPOJIUTHYECKON JMCCOLHALUY.
3akon pasBenenust OctBanpaa. Kaxymascs creneds aucconnanuu. [loHsTHE 00 aKTUBHOCTH H
koa¢¢uimenTe akTUBHOCTU. Boja kak BakHeWmmii pactBoputens. MoHHOe mnpousBeneHue
Bonbl. Bomoponneiii mokazatenb. [lonstne 00 wHAMKatopax. bydepHble CcHUCTEMBI.
[IpousBeneHrne pacTBOPUMOCTH. YCIIOBUS OOpa30BaHUS M PACTBOPEHUS IUIOXO PACTBOPHUMBIX
coequHeHui. ['naponus coneid. Teopuu KUCIOT U OCHOBAHUI: PaHHUE TEOPUH, TEOPHUS

AppeHnyca, TPOTOHHAs, JJIEKTPOHHAs, TEOPHs COJIBBO-CHCTEM, TEOpHUs Y CaHOBHYA, TEOPHS
XKMKO.

2. HEOPTAHUYECKASA XUMUSA HEMETAJIJIOB

BBEJEHHNE

Mecto HeOpraHH‘{CCKOfI XUMHUH B CUCTEME XUMHUYCCKUX HAYK. OCHOBHBIE 3TaInbl pa3sBUTHA
HeOpFaHquCKOﬁ XHMHH. HepCHCKTI/IBH Pa3BUTHUA U «KTOYKH POCTA».

2.1. BOJOPO/. BOJA. IIEPOKCH I BOOIOPOJIA

Bomopon - mepBbIii 2JIEMEHT NEpHOIUYecKON cucteMbl. OCOOCHHOCTH CTPOSHUS
aToMa Bojiopojaa. M3zoTombl Bojopona — NpoTHH, AelTepuid, TpuTui. PacmpocTpaHeHHOCTH
BOJIOpoaa, (JOPMBI €ro HaXOXACHHS B IpHUpoje. BameHTHbIE cocTosHUS Bojgopojaa. Pazmepsr
aTOMOB U MOHOB. MOJNEKyNSpHBIA U aTOMAapHBIN BOAOPO, GU3NYECKHE M XUMUYECKHE CBOMCTRA.
JlaGopaTtopHble W TEXHHUYECKHE CIIOCOOBI TMOJy4YeHHUs Boaopona. llpumenenue Bomopoja.
lumpunbl Kak COEAMHEHHS BOJOPOJAa C MeETaJlaMd M HeMeTaulaMHu  (TaJoreHH/IBI,
XaTbKOTeHH/IbI, MTHUKTOTEHUABI U T.7.). PacTBopuMocTs Bomopoaa B Metamiax. duznueckue u
XUMHUYECKME CBOMCTBA ruApuI0B. [lonyueHne u npuMeHeHrue TUAPUIOB.

Bona kxak BaxHeiinee coeanHeHue Bojaopona. Ponbs Bonael B 6uocdepe u B reocdepe.
CrpoeHue MOJEKyNIbl BOJbI. Acconuanusi MOJIEKYI BOJbl 3a CUET BOJOPOJHBIX CBS3EHl.
AHOManbHbIE CBOKCTBA BOAbl. PU3HUECKUE U XUMUUYECKHE CBOMCTBA Bojbl. Kpucraminoruaparsl.
Tsoxenas Boga, €€ CBOMCTBA.

[Tepoxcun Bogopoaa. CTpoeHre U YCTOMUUBOCTh MOJIEKYIbI. CITOCOOBI MOTyYeHUs U
IPUMEHEHUE  TEPOKCHIA  BOJIOPOJA. OKHCIUTEITHHO-BOCCTAHOBUTEIBHBIC



cBoiicTBa. [1epOKCUKUCIOTHI (HAKUCIOTHI) U UX COJIM — CTPOCHHE, CBOMCTBA U PUMEHEHHUE HA
npuMepe 000 MepoKCOKUCIOTHL. [IepoKcH bl METAIIOB KaK MPOU3BOIHBIE TIEPOKCUIA
BOJIOPOJA.

2.2. KHUCJIOPO/

[lonoxxenue kuciopoaa B mnepuoauueckod cucreme. CTpoeHue aTOMHOTO flpa MU
AJIEKTPOHHOW 000J0YkKM aTtoma Kuciopoaa. PacrnpoctpaneHHocTs kuciopoaa. CrpoeHue
Mouiekynbl. [lapamaraeTusm MoseKkyasipHOro kuciopoaa. @usndyeckue U XMMHUYECKUE CBOICTBA
MOJIEKYJISIpHOTO KHcaopoza. llomydeHune kucinopona B J1a0OpaTOpuu U B MPOMBIIUICHHOCTH.
Kunakuii kuciopon. IIpumenenue kucinopoaa. Baxuenime KUCIOpOAHbIE COCAMHEHUS - OKCUBI
METAJJIOB M HEMETAJUIOB, ruapokcuabl. dusndeckre U XMMHYECKHE CBOMCTBA OKCHJIOB. Poib
KHCIIOpO/la  KaK  camMoro  paclpoCTPaHEHHOTO  JJIeMEHTa B OHOJIOTUYECKUX U
MHUHepaioo0pa3yronux npoieccax Ha 3emie. [lepokcuapl U cynepokcuibl (HaAEepeKucH), ux
nosnydenue u cpoiictBa. Ctpoenme moHoB 02 m O2 ¢ mosummii metoma MO. O30H, ero
MOJIy4Y€HUE, CBOWCTBA, IPUMEHEHHUE JJIl O30HUPOBAHUS BOJIbI U BO3AYyXa, B KAUECTBE OKUCIUTEIS
B cuHTe3e. O30HUABI, WX TNOJy4yeHUEe, CBOMCTBA. [IpuMeHeHME O30HHIIOB, TMEPOKCHAOB U
cynepokcu10B. OKCUT€HUIIbHBIE KOMILIEKCHI.

2.3. TAJIOT'EHBI

[lonoxxenne  ramoreHoB B mepuoamudeckod  cucreme.  CTpoeHMe  aTOMOB.
PacnpocTpaneHHOCTh, BaKHEHIIME MUHEpaibl. Pa3Mepbl aTOMOB, XapaKT€pHbIE BAJICHTHBIE
cocTosiHus. VI3MeHeHue »AIeKTPOOTPULIATEIbHOCTH U XHMHUYECKON AaKTUBHOCTU B PAIY
ramoreHoB. CTpoeHHEe MOJIEKYIT TaJOreHOB. MeKMOJIEKyIspHbIe B3auMoaeicTBus B psaay F-Cl-
Br-1 u arperatHoe cocTosiHe TaJlOTeHOB. XUMHUYECKHE CBOMCTBA TAJIOTCHOB, B3aMMOJICHCTBHE C
MetaiiaMu U Hemetaiiamu. CoseoOpa3Hble TaloreHujibl. MeKraloreHHble COeIWHEHUS.
[lopsimox BBITECHEHHS TaJOr€HOB U3 pPAacTBOPOB UX TranoreHuoB. JlaGopaTopHble U
MIPOMBIIIIJIEHHBIE CIIOCOOBI MOTYYEHUS TAIOTEHOB (XMMHUYECKHUE U 3JICKTPOXUMHUYECKHUE METOIbI).
TokcuunocTh ranmoreHoB. [IpumeHenue ranoreHoB. ['amoOreHOBOJOpPOMABI, UX MOJy4YCHHE,
(buznueckue U XUMUYECKHE CBOWCTBA. V3MeHEHHE CUJIbl TaJOreHBOJOPOAHBIX KHCIOT B Py
HF-HCI-HBr-HI. Consnast kuciaoTa Kak OJHA M3 BaXKHEUIIMX MHHEPAIBHBIX KHCIIOT, €€
CBONCTBa, MoJlyueHUE M mpuMmeHeHue. [lnaBuKoBasi KuCIOTa, OCOOCHHOCTH €€ CTPOEHUS,
npuMeHenne. KucnopoaHble COeIMHEHHsI TaJOT€HOB - OKCHJIBI U TaJIOT€HCOIEpKaIie KUCIOTHL.
N3meHeHne ycTOWYMBOCTU KHCIOPOJHBIX coeAuHeHuil ranoreHoB B psany Cl-Br-1. Peakuuu
B3aMMO/ICHCTBUSl TAJIOT€HOB C BOJOHM. XIJIOPHOBAaTHUCTasi KHUCIOTA, €€ COJH - TUIOXJIOPHTHI.
XJopHas u3BeCTh. XJIOpUCTasi, XJIOPHOBATAsI, XJIOpHAsk KUCIOTHI M UX COJIHM — XJIOPUTHI, XJIOPATHI,
nepxioparel. CrnocoObl  monydenus. CTpoeHHE U CBOWCTBA, MPUMEHEHHE BaKHEHIIHNX
KHCIIOPOJICOACPKAIUX KHUCIOT Xjopa M ux coyied. ComocraBieHHe CHUJIBI KHUCIOT U
OKHCITUTEIBHO-BOCCTAHOBUTEIIbHBIX CBOMCTB B PALY KHUCIOPOJACOAEpPKAIIUX KUCTOT. OKCHIbI
xiopa Cl20, ClO2 u Cl207, ux ycTOHYMBOCTh U OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHASL AKTUBHOCTb.
Kucnopoacoaepxammue KucaoTel OpoMa, MOJa M MX COJIM, COCTaB, MOJy4YeHHE, CBOWCTBA.
Oxcugpl Opoma u wuoda. HeycToH4MBOCTH KHCIOPOTHBIX KHUCIOT M OKCHUIOB Opoma.
AMGbOTEpHOCTh HOJHOBATUCTOM KUCIOTHI. [loydeHne u cBOMCTBa HOAHBIX KUCIIOT U UX COJIEH.

2.4. TIOATPVIIIIA CEPBI

OOmiast XxapakTepHCTUKa JIEMEHTOB MOArPYIIbl cepbl. [lojoxeHue B mepuoauyecKon
cHUCTEeME, CTPOEHHE aTOMOB, pAacCHpOCTPAaHEHHOCTh, (OPMBI HAXOXKAECHUS B MPHUPOJE.
XapakTepHble BaJIeHTHbIE cocTosiHUA. Du3nueckue cBoiicTBa cBOOOHOM cepbl. Ee annoTponHbie



U noauMopdHbIe MOTUPHUKAINA. XUMHYECKUE CBOWCTBA cepbl. COeAMHEHHsS C MeTallaMH |
Hemeraiamu. [lomydyenue, crpoenue u cBoicTBa cepoBoaopoa. Cynbhuabl, THAPOCYITbPHUIBL,
noymcynbduapl. MHOTOCEpHHUCTbIE BOAOPOAHbIE coenuHeHHs. CynbQHUAbl METAUIOB Kak
Ba)KHellllee MHHEpalibHOE ChIphe. lcmosnb3oBanue CyabpHUIOB METALIOB B TEXHUKE.
Kucnopoanbie coenunenust cepbl. CriocoObl MOJIY4YEHUs, CTPOCHHE U CBOICTBA OKCHJa CEpbl
(IV). Cepaucras KHCIIOTa, €€ CTPOSHHE, CIIOCOOBI IONYYCHHUs, OKHUCIHUTEIbHBIC U
BOCCTaHOBHTENbHbIE  cBoiicTBa.  Cymbdurel u  OHCYnbOUTB, WX  YCTOWYUBOCTH,
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE ~ CBOMCTBA.  XUIOPDUCTBIM  THOHWJ, THOCEPHHCTAas W
IIOJINTUOHOBBIE KUCJIOTHI U UX COJIU (CTpPOEHME, IOTydeHHe, cBoicTBa). CepHOBATHCTas KUCIOTA,
trocynbdar Harpus. Kucinopogasie coenunenus cepol (VI). CepHbIil aHTUAPUI, €TO CTPOCHUE,
¢u3znueckue U XMMHUYECKUE CBOMCTBA, MOJIydeHUE M3 cepHuctoro rasa. CepHas KHCIOTa, €€
cTpoeHue, pusnueckue U xumudeckue cpoiictBa. Oneym. CynbgaTsl, OUCynbdaTsl, TPUPOIHBIE
MIPOU3BOJIHBIE CepHOM KHUCIOThI. [TupocepHas kucnora, nupocynb@aTsl. XJIOPUCTBIA CYIbPYpHIT
u xjopcyibhoHoBas kucioTa. [lepokconucepHas KuciaoTa, NepoKCOAUCYIb(aThl, UX CBOWCTBA.

Cenen u Ttemmyp. CBoiicTBa CBOOOJHBIX 3JIEMEHTOB. BakHeline KHUCIOPOAHBIE H
BOJIOPOJIHBIE COEAMHEHUs celieHa U Tetypa. CeneHuabl U TEJUIypuiIbl, UX POJb B TEXHUKE.
Kucnoponusie coenunenns cenena (IV) u temmypa (IV) - okcuabl M KUCIOTHI, UX CBOMCTBA.
Kucnoponnsie coequnenust cenena (VI) u temrypa (VI) - okcuast u kuciotel. ConocraBieHue
CBOWCTB M CTPOEHUS BXKHEUIIINX COETMHEHUH CEPBI, CEJICHa U TeJUTypa.

2.5. A30T

Crpoenne atoma. PacnpocTpaHeHHOCTh W HaxoxkiaeHue B mnpupone. CrpoeHne
Moekyibl a3ota (BC u MO). ®usndeckue 1 XMMUYECKUE CBOMCTBA MOJICKYIISIPHOTO a30Ta.
JlaGopaTopHbIE U IPOMBIIIJIEHHBIE CITOCOOBI MoTy4deHus a3zoTa. [Ipumenenne cBoOO HOTO a3oTa.
Crpoenne ammuaka. CBoiicTBa M pUMeHeHHE amMmMuaka. ['uapaTel aMmmuaka. Cojii aMMOHHS, UX
MoJIyueHue U CBOMCTBAa. AmMuakaTel. HuTpuael ¥ amMuapl Kak OPOM3BOAHBIE aMMHAaKa.
I'unpasuH, coctaB U CBOHCTBA. A30TUCTOBOJOPOIHASL KUCIOTa U ee coyi. CoeTuHeHUs a30Ta ¢
rajjoreHaMu. KucnopoaHnble coeauHeHUs a30Ta. MHoOrooopasue KUCIOPOIHBIX COEIWHEHUI:
OKCHJIbI Pa3JINYHOTO COCTaBa, Kuciopoaconepxamue kucinorbl. Oxcua azora (I): momyuyenwue,
¢busznuecKkue U XUMHUYECKHE CBOWMCTBA, CTpOeHUE MoJieKylnbl, mpuMmenenue. Okcupn azota (II):
CTPOEHHE MOJIEKYJbl, (U3NYECKUEe U XHUMUYECKHE CBOMCTBa, JIaDOpaTOpHBIE CIIOCOOBI
nonyuenusi. Jluokcun aszora (okcun azota (IV)): cTpoeHune MONEKyNbl, IUMEpPU3ALINS,
noyyueHue, (GU3NYECKUe M XUMUYECKUE CBOICTBA, B3aUMOJICHCTBUE C BOJIOW, MPUMEHEHHUE.
Azotucteiii anruapua (oxcup azota (IIl)): ctpoenune mosexysbl, pu3MUecKHe U XUMUYECKHE
CBOICTBa, MOJy4YeHHUE. A30THUCTAasl KUCIIOTA: MOJIydeHUE, CTpOeHHE, CBOMcTBAa. OKUCIUTENBHOE U
BOCCTaHOBUTEJILHOE ACWCTBHE a30THUCTOM KHUCIOTHI. HUTPUTHI, UX MOJIyYeHHE M CBOWCTBA.
AzoTHbId aHruapuna (oxcup azota (V)): momydenue, (uU3HUECKHEe U XMMHYECKHE CBOMWCTBA,
CTpOEHHE MOJEKYIbl. A30THas KHCJIOTa: CTPOEHHUE, B3aUMOJICHCTBHE C MeTallaMd U
HEMeTaJlJlaMH, TOJIydeHHue B JabopaTopuu, mpuMeHeHHe. Hutpartbl, mosiydyeHue M CBOWCTBA.
A30THBIE y10OpEHUsI.

2.6. ®OCOOP U ITOAT'PYIIITA MBIIIIBAKA
Crpoenue artoma. PacnpocTpaHeHHOCTh B mpupojie, GopMbl HaxoxzaeHus (ocdopa
(pochoputsl, amatutsl). BaneHTHble cocTOsHUSA. AJUIOTpomnHble Moaudukanuu Qocdopa.
Crpoenue Oemoro u kpacHoro d¢ocdopa, ux GU3NUYECKUE U XHUMHYECKHE CBOMWCTBA.
BsaumopetictBue dochopa ¢ Metaiiamu U HemeTayuiamu. [lonydenue u npumenenue ¢gocgopa.
I'uapunsr dochopa. Crnocobwr nonmydenuss (ocpuna. Comu dochonus. CpaBHeHHE CBOUCTB



¢ocpuna u ammmaka. Docuumel MerauioB (HMOdydeHHE, CBoicTBa). [anmoreHuapl u
okcuranoreHuabl pochopa. Heopranmueckue mommmepsl Ha ocHoBe ¢ocdopa. Kucnopoaasie
coenunenus docdopa. Oxcun docdopa (III): cTpoeHHe MONEKYNbI, CBOMCTBA, CIIOCOOBI
MOJTyYCHUSI. docdopucras KHCIIOTA: MOJIy4eHHe, YCTOWYUBOCTB,
OKHCITUTEITLHOBOCCTAHOBUTEIILHBIC u KHCIIOTHO-OCHOBHBIE CBOMCTBA. dochursl.
docdopHOBaTHCTAasE  KUCIOTa: CTPOCHHE, TIOJydeHHEe W CBOWCTBA. [ MmoQochure.
dochoproBaras kucinora, ee coimu. Okcun dochopa (V): cTpoeHHE MOJICKYIBI, MOTyYCHHE,
cBoiictBa. [losyyeHne W B3auMHBIE TIEPEXOJBI OPTO- MeTa- W THUPO(HOCPOPHOI KHUCIOT.
Crpoenue u cBoictBa (ochopHbIX KUCIOT U ux coyedd. ['mapomus  docdaros.
[Mommeradocdarel. Dochopubie ymoOpenusi. Heopranmuyeckuiét OCH30J M HEOpraHUYCCKH I
KaydyK.

CtpoeHre aTroMOB TIOATPYIIIBI MBIMIBSIKA — MBIIIbSIKA, CYpbMBI M BHCMYTA.
PacnipoctpanenHocts, MuHepasibl. llodydeHre NPOCTHIX BEMIECTB W3 TPHPOIHOTO CHIPHSI.
®usnueckue M XHMHYECKHE CBOMCTBa, INpUMEHeHWe. BaneHTHble cocTosHus. Baknenmue
coenuHeHuss Mbimbiaka (III) wu  (V): MBIUIBIKOBUCTBIMI ¥ MBIIIBIAKOBBIA  aHTHJIPUJIBI,
MBIIITBSKOBUCTAs M MBIIIBSIKOBAsT KHCJIOTHI, apCEHUTHI M apceHarthl. [IposBieHne am@oTepHBIX
CBOMCTB Y COEIUHEHHWI MbIIbsiKA. XJIOpUIbl, cyabhuasl u Tuoconu Mbimbsika (III) u (V).
Oxcunpl cypeMsl (I11) u (V), cyppMsHECTast M CypbMSIHASI KHCIIOTHI, aHTUMOHUTHI M AHTUMOHATHI.
CocrosiHMEe COCAMHEHUI CYpbMBI B BOJHBIX PAacTBOpax. ['aloOreHUAbl CypbMBI M MX THAPOJIH3.
Cynbunel u THocomu cypbMbl. Baxkneimue coequnenust Bucmyta (III): oxcua u ruapoxcun,
comu u okcocomu, cynbpuna. Cocrosuue Bucmyta (III) B Bomubix pactBopax. CoenuHeHUS
BucMmyTa (V) — BUCMYTaThl, UX HOJy4EeHHUE M CBOIcTBAa. BooopoaHbIE COEIMHEHHS MBbILIbsIKa,
CYpPbMBI U BHCMYTa: MOJIydCHHE, CBOWCTBA, CTPOCHHUE, M3MCHEHUE YCTOWYMBOCTH B psiay As-Sb-
Bi. ApceHuapl, aHTUMOHHU/IBI, BUCMYTHBI: TOJydeHUE, CBOMCTBA. [IpumeHeHne coemuHeHui
3JIEMEHTOB HOATPYIIIBI MBIIIBAKA.

2.7. YIIJIEPOJ

Oco0OeHHOCTH CTpPOEHHUS aroma, CHOCOOHOCTh oOpa3oBbiBaTh cBsizu C-C paznuyHOU
KpaTHOCTU. MHoroo6pasue coeauHEeHHHl yriepoaa, ero BaneHTHble (opmbl. Haxoxxnenue
yriaepoja B npupoje. Kpucraminueckas CTpykTypa anmasa u rpaduta. MIcKycCTBEHHBIE aMa3bl.
Kapoun. ®ymnepensl. [Ipumenenue anmazoB, rpadura, caxu. AKTUBHPOBAHHBIM yroyib Kak
MOTJIOTUTENh Ta30B, MMApOB, PACTBOPEHHBIX BEHIECTB. XHMHUYECKHE CBOWCTBA Yriepoja.
CoenuHeHus ¢ MeTalIaMH U HeMeTallaMu. Baknelne kapOuapl: cepbl (cepoyriepon), a3ora
(uman), kpemHus (kapOopyHi), MeTaioB. IIpocTele M KOMIUIEKCHBbIE HUaHUABL. [l{nanamumsi
LIEJIOYHBIX U IEJOYHO3EMENbHBIX METAIIOB. PogaHnCcTOBOIOpOAHAS KUCIIOTA U €€ coniu. PonaH.
lanoreHuasl  yriaeposna - UETBIPEXXJOPUCTBIH  Yriaepon, (TOpHmpoU3BOJIHBIE — yIiIepoJa.
Kucnopoansie coequnenus yriepoaa. Oxcun yriepona (II): ctpoenne Mosekysibl, MojydeHue u
cBoiictBa. KoopauHalMOHHBIE COEIMHEHUS OKCHIA Yriaepola - KapOOHMIIBI TEPEXOIHBIX
MetaiioB. @Pocren. IIpumenenwe oxcuzpa yriepoxaa. Jluokcupa yriepona: IOJIydEHHE,
(busznuecKkrue U XMMUYECKHE CBOWCTBA, CTPOCHHE MOJIEKYIIbI, IPUMEHEHHUE. YTONbHas KUCIIOTa, €€
cTpoeHue u cBoictBa. KapOonatel, OukapOoHatbl. KapbamunoBas xkucnora. Ilomyuenwue,
CTpOEHUE U MIPUMEHEeHHEe KapbaMuaa (MOYEBHUHBI).

2.8. KPEMHUI



CrpoeHue aroma, pacIpOCTPaHEHHOCTb. PoJib KpeMHHS B IOCTPOEHUM 3€MHOW KOPBI.
OcHoBHble MuHepanbl. Kpucrammmueckass cTrpyktypa kpemuus. Ilomydenue, Qusnueckue u
XUMHUecKHue cBoiicTBa KpeMHus. KpemHuii - mnosynpoBogHuk. CoenMHEHUs KpPEMHHUs C
CHINIABL
ec  COJIH.

MEeTaJlliIaMHu u HEMCTaJIlIaMU. COGI[I/IHGHI/IH KpCMHHA C rajorcHaMu.

KpemuedropucroBoiopoiHast KHUCIOTA, CoenuHeHUsT KpEMHHUS C BOJOPOJIOM.

[lonydyenue, crpoeHue, CBOWCTBA W IPUMEHEHHE CWIAHOB. Pasznuuusas B yCTOWYMBOCTH
YIJIeBOJIOPOJIOB U cuiaHoB. Kucnopomuwsie coemunenuss kpemuus. Oxcun kpemuust (ID):
MOJIydeHHe ¥ CBOWCTBA. JIMOKCHI KPEeMHHSA: OCOOCHHOCTH KPUCTAIUTMYECKOW CTPYKTYPHI,
nosmMopHbIX Moaudukanuii. [IpupoaHbie pa3sHOBUAHOCTH TUOKCHIA KpeMmHus. KpemHueBblie
kucnoThl. CUMKarenb: MojiydeHue, npuMeHeHue. lIpupoaHble cUIMKAThl U aJOMOCHJIMKATHI.

I/ICKyCCTBGHHBIC CHJIMKAThI — CTCKJIa, CUTAJIJIbI. CI/IJ'IOKC&H, CHUJINKOHBI.

2.9. BOP

Crtpoenue aroma, pacIpOCTPaHEHHOCThb, HaxoxJeHue B npupoje. Ilomydenue Gopa,
ero (usmueckue u xumuyeckue cpoiictBa. CoenuHeHuss 6opa ¢ MeTaljaMUd UM HEMeTaJlJaMu.
Hutpunet Oopa - rekcaroHaiabHbIN U KyOnueckuii (6opazoH), npuMmenenue. bopazout.
lamorenuast  Gopa. Heopranuueckue 6opa.
BopdropuctoBogopoHas kucioTa, ee cojid. bopoBoaopo b, MX COCTaB, MOJTyYEHHE, CBOMCTBA.
Crpoenne nubopaHa. bopruapuasl n G6opuasl MetaioB. Kucnopoasele coeanHeHust Oopa.
Oxcup 6opa. bopubie kucnotel, ux conu. [lonydenue, crpoenue u ruaponus Oypsl. [Ipupoansie
6opatbl. CioxHbIE 3PUPbI OOPHOI KUCIOTHL. [IprMeHeHne KUCIOpoaHbIX COeAUHEHHH Oopa.

TTOJIMMEPEI Ha OCHOBC CO@JII/IHCHI/Iﬁ

2.10. UHEPTHBIE U BJIAT'OPO/IHBIE I"'A3bI

OcoOEHHOCTH AJEKTPOHHOTO CTpoeHUsi aToMoB. Haxoxxmenue B mpupoae. CriocoObl
paznenenus. Ousnueckne cBorictBa. OcoObIe CBOWCTBA refvsl, KBAHTOBAS KUAKOCTh. OTKPHITHE
COeMHEHUH OnaropoaHblx Ta3oB. Kiarparel. IlepBoe Xmmudeckoe COCIMHEHHE KCEHOHA.
®dTtopuasl kceHoHa. IIpupona cBsizu B XeFs4. Tpuokcua KceHOHa, MEPKCEHAT-UOH, KCEHOHOBAs
KHUCTI0Ta. XUMUS KpUNTOoHA. [I[puMeHeHe HHEePTHBIX U OJIarOpOIHBIX Ta30B U UX COCTUHEHU.

4.3.1 llepeyeHb ceMMHAPCKUX 3AHATHI U J1A00PATOPHBIX padoT

Ne Ne paznena u HanmenoBanue ceMuHapoB, TpymoéMKoCTh OrieHoYHBIE dopmupyembie
No TEMBI MPAKTUIECKUX U Ta00paTOPHBIX (gacer) cpencTBa KOMIIETEHIIMU
L pador Beero | Ipakrnu
o (Momyms) 4acoB ecKas
MIOArOTOB
Ka
Texumka 0€30MaCHOCTH TPH 1 1 CobecenoBanne OIIK-2.1
BBINOJIHEHUH Pa0OT B MPAKTUKYME
1 Beenenue CemuHap «ATOMHO- 4 4 VYcrHoe OIIK-1.2
MOJICKYJISIPHOE YUCHHE cobecenoBaHue.
1. OrmpenencHue ITpoBepka OI1K-3,2
SKBHMBAJICHTA METaJLIa 110 otueTos 1o JIP. OIIK-6.1
KOJTMYECTBY
BBITCCHCHHOTI'O BOJIOPOa KoHTpObHast OIIK-1.2
2. Omnpenenenne MOISIPHOI pabora OIIK-3,2
Macchl IMOKCUIA Yriepoja OIIK-6.1
3. Peienue 3ama4 o teme
2 Crpoenne Cemunap «CTpoeHHe aToMay 5 VYcrHOE OIIK-1.2
aToma cobecemoBaHne




Pa3Burue CemuHap «XuMHUUYECKasi CBSI3b» 5 VYcrHOE OIIK-1.2
npencTaBiie HAN cobecenoBaHme
0
XUMHYECKOH
CBSI3U
KommnekcHbie Cemunap «KomruiekcHbie 4 3 VYcrHoe OIlK-1.2
COETMHEHUSI COETMHEHUS» cobecenoBaHue
1. KommekcHble coeIUHEHUs ITpoBepka OIlIK-3,2
oryetoB 1o JIP. OIIK-6.1
OCHOBHI Cemunap «TerutoBbie addexTsr 7 6 VYcrHOE OIlK-1.2
XUMHUYECKON XUMUYECKUX peakimii. OCHOBHbBIE cobecenoBanue.
TepPMOIMHAMUKH MOHSATHS XUMHUUYECKON
TEPMOIMHAMHUKID Tposepka OIIK-3,2
L Onpenenenne SHTANLIUA otueToB 1o JIP. O IIK-6.1
peaKuuy HeWTpanu3auu
CHJIBHOTO OCHOBAHUS CUIIbHOMN
KHCIJIOTOM
2. OnpeeneHre TeTIOTh
TU/IPATAIN
OcHoBHbIE 1. 3aBUCUMOCTH CKOPOCTH 10 10 [TpoBepka OIlIK-3,2
IOHATHUA peaKuy OT KOHIEHTpALUuH otueToB 1o JIP. OIIK-6.1
XUMHYECKO# BEIECTBA
KUHETHKH 2. BrusiHie TeMiepaTypeal
Ha CKOPOCTb PeaKIuu
3. CkopocTtb
B3aUMOJACHCTBHS MarHus C
COJISTHOM KMCIIOTOM
PactBopsI 1. OmnpenesneHue MOJSIpHO# 10 10 ITpoBepka OIIK-3,2
Macchl HEJIEKTPOJIUTOB oryeTtos 1o JIP. OIlK-6.1
2. Omnpenernenue
Ka)KyLLEICs CTETIEHU
JHMCCOLMALIN MOJIEKYIT
3. XUMHUYECKOe paBHOBECHUE
B pacTBOpax 3JIEKTPOJIUTOB
4, T'unponus comeit
Heopranuue 1 Kucnopoa. Bogopon. 44 40 ITpoBepka OIIK-3,2
-CKasl XUMMs Ilepokcun Bogopona orueTos 110 JIP. OIlK-6.1
HEMETaJUIOB 2. T"anmorenst
3. Cepa
4.Azo0t
5. ®@ocdop
6. CypbMma. Bucmyr
7. bop
4.3.2. Ilepeyennb TeM (BOMPOCOB), BLIHOCUMbIX HA CAMOCTOSITEJIbHOE H3yYeHH e
(camocTosiTesIbHAsI pad0Ta CTYIEHTOB)
Ne
Ne Tema 3anaHue Popmrpyemas MK
W KOMIIETEHI U




IT .

OJI'OTOBKA K CEMUHAPY ) OIIK-1 OITK-1.2
IloaroroBka u HamUcaHUE OTYETOB
1 Crpoenne aTroma o JIP OIIK-3, OIIK-6 OIK-3.2
P - ' 5 OIK-6.1
OJI'OTOBKA K KOHTPOJIBHOM OIK-1 OIK-1.2
pabote
OIIK-1,
2 PazButue npencrasieHuit o TTOArOTOBKA K CeMUHa OI1K-6 OIlK-1,2
XMMUYECKOH CBSI3U A by OIIK-6.1
[Tonroroska k ceMHHapy. ) OIK-1 OTIK-3, OIlK-1,2
3 KommuiekcHbie coenuuenust | 11oaroroBka u Hamucanue OT4ETOB OITK-6 OIlK-3.2
o JIP OIIK-6.1
OCHOBBI XUMHYECKO Toaroroska K cemHHapy. . OIIK-1 OIIK-3, OIK-1,2
4 IToaroroska m HammMcaHue OTYETOB OITK-6 OIIK-3.2
TEPMOAUHAMUKH 1o JIP OIK-6.1
OCHOBHBIE OHITHS IToaroroska m HammMcaHue OTYETOB OIIK-3.2
5 XUMHUYECKOH KMHETUKHU o JIP OIIK-3, OIIK-6 OIIK-6.1
TToaroroska u HammMcaHne OT4ETOB OI1K-3.2
6 PactBopHI 1o JIP OIIK-3, OIIK-6 OITK-6.1
Heoprannueckas Xxumus IToaroroBka u HaMCaHUE OTIETOB OI1K-3.2
! HEMETAJIJIOB o JIP OIIK-3, OIIK-6 OIIK-6.1
4.4Meroauyeckue  yYKa3aHUA no OpraHu3anuu CaMOCTOSATEILHOMI

padoThI CTYIEHTOB

CamoctosaTenbHass paboTa CTYIEHTOB, CBSI3aHHas C MOATOTOBKOM OTYETOB IO
BBITIOJIHEHHBIM JTA0OPATOPHBIM pPadOTaM, 3aKpeIlUICeHHEM TEOPETUYECKOro MaTepuana B BHJE
pelieHrs 3aJady U TOJArOTOBKM K CEMHMHapaMm, IPOBOJIUTCS BO BHEAYAUTOPHOE BpeMs.
Cmpyxkmypa omuema no nabopamopotu pabome:

1. Ilenb paGoTHLI.

2. Teopernueckast 4acTh.

3. BrimonHeHHEe pacdeTHBIX, TpaUUeCKUX W KOHTPOJBHBIX 3allaHHii B COOTBETCTBUHU C
METOIMYECKUMH YKa3aHUSIMH K KaXKI0H padoTe.

4. BpiBoa (Ha OCHOBE MOTYYCHHBIX PE3YJIBTATOB).

Meroaudeckue pPEKOMEHJAIMKM 110 BBITOJIHEHUIO M 00paboTKe 3KCIEepPUMEHTaIbHBIX
JAHHBIX TI0 KaXJOH J1abopaTopHOWM paboTe OMUCaHbl B METOAMYECKHUX PEKOMEHIAIUSX,
MTOJITOTOBJICHHBIX MPEIOIaBaTeIIMUA Kadeaphl:

CadponoB A.IO., CranpmakoBa B.A., JlumoBa JI.M., Kamesckuii A.B., SIckko T.H. OGmas
xumusi. Xumus Hemetaios - U3n-so UI'Y, Upkyrck, 2015.

[Ipumeps! pemeHus TUIOBBIX 3a/1a4 MPEICTABICHBI B PEKOMEHIYeMbIX Y4eOHBIX MOCOOUIX

Y 33JJaYHUKaxX MO 00IIel 1 HeOpraHMUECKON XUMUU:

3anaun ¥ ynpaxxHeHus 1o oomeit xumuu : yued. mocodue / H. JI. I'munka [u ap.]. - CII6. [u ap.]
: Xumus, 1986. - 272 c. u3ganue ABaanaTh 4€TBEPTOE U BCE MOCIEAYIOLINE U3AAHMUS.

4.5. TlpuMepHasi TEMATHKA KYPCOBBIX CHHTE30B (1pu Haiuuuu)

V. YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
TUCIHUATLITAHBI (MOLY.JIST)

a) OCHOBHAas1 JINTeparypa




1. Heopraaunueckas xumus [Tekct] : yue6. st cryn. By3oB: B 3 1./ pen. 0. [1. Tpetbsikos. - M.

: Akanmemus. - 24 cMm. - (Beicmiee mpodeccrnoHabHOE 00pa3oBaHue: ECTeCTBEHHBIC HAYKH). -

ISBN 5-7695-1437-x.

T.3 : Xumus nepexoansix aneMenToB, Ku.1 / A. A. JIpo3nos [u ap.]. - 2007. - 349 c. :

mi. - ISBN 5-7695-2532-0. - ISBN 5-7695-3020-0.

T.3 : Xumus nepexoanbix aneMenToB, Ku.2 / A. A. [Iposmos [u np.]. - 2007. - 400 c. : u.

- bubnmorp.: ¢. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.

2. Heopranmueckasi XuMust. XUMHsI 211eMeHTOB : yueOHuk: B 2 1. / FO. JI. Tperssikos [u ap.] ;
MockoBckuii roc. yH-T uM. M. B. JloMoHOCOBA. - 2-¢ u31., mepepad. u jorr. - M. : U3a-Bo MI'Y :
Axanemknura, 2007 - . - 22 cm. - (Kimaccnueckuii yauBepcuteTckuii yaeOHuk). - ISBN 978-
5211-05330-4. - ISBN 978-5-94628-297-0.

T. 2. - 2007. - 670 c. : wr. - [Ipeam. yka3.: c¢. 655-670. - ISBN 978-5-211-05334-2. -

ISBN 978-5-94628-299-4.

3. I'punByn, Hopman H. Xumus snemenTos: niep. ¢ anri. : B 2 1./ H. H. I'punByn, A. Dpamo. - M.
: bunowm. JTabopatopus 3uanuit, 2008. - 27 cMm. - (JIyuammii 3apyOexxubiii yaeonuk). - ISBN 978-
5-94774-372-2.

T. 1. - 2008. - 607 c. : ui. - bubmuorp. BkouIernas. - [lep. u3a. : Chemistry of the elements / N.

N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-5-94774-373-9.

T. 2. - 2008. - 670 c. : nin. - bubnmorp. BkoHIernas. - [Ipenm. ykas.: c. 620-662. - [1ep. u3m. :

Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 9785-94774-

374-6.

4. Heopranuveckasi XUMusi. XUMHUS JIEMEHTOB [ DJIEKTPOHHBINA pecypc] : yued. IS CTyI. BY30B,
00y4. mo Harp. 510500 "Xumus" u cnert. 011000 "Xumus" : B 2 1. / FO. JI. TperbsikoB u ap. - 2-
e u3., mepepad. u mom. - OBK. - M. : U3n-Bo MI'Y : Akanemknura, 2007. - Pexxum gocrymna:
DNeKTPOHHBIN YnTambHbIHN 3a1 "bubmuoTex". - ISBN 978-5-211-05330-4. - ISBN 978-5-
94628297-0.

T.1.-545 c. - ISBN 978-5-211-05332-2. - ISBN 978-5-94628-298-7.
T. 2. - M. : U3n-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-

594628-299-4.

5. Toyd, M. MexaHu3Mbl HEOpraHUUECKUX peakiuit [DnekrpoHuslit pecypc]| / M. Toy0, JIx



Bepmxece. - Mocksa : Bunowm. Jlabopatopws suanwmii, 2012. - 678 ¢. - Pexum poctyna: 3BC
"WU3parennctro "Jlaus". - Heorpauny, noctyn. - ISBN 978-5-9963-0975-7.

6) nonoanuTeLHAN AuTEpaTYypa

1. I'manka, Huxonait Jleonunosuy. 3anauy u YNpaxHeHus no obmeH xumun [Teker] : yueb.
nocobue / H. JI. Inunka. - Usn. ctep. - M. : KuoPyc, 2011. - 240 c. ; 21 cm. - [SBN 978-5-406-
00810-2,

I'nunka, Huxonaii Jleorunoruy. 3anaun u YNPaXXHCHAS 110 ob1mel xumuu | Teker] : yueb.
nocodue / H. JI. I'nuuxka. - Uz, ctep. - M. : KnoPyc, 2012. - 240 c. ; 21 cMm. - ISBN 978-5-406-
02098-2.

I'munka, Huxonaii Jleonunorny. 3anauu u ypaskHeHus 1o oO1es xuMuu [Tekcer| : yueb.
nocobue / H. JI. [nunka. - M3x. ctep. - M. : KuoPyc, 2014. - 240 . ; 21 cm. - ISBN 978-5-406-
03259-6.

2. Epémun, Bagum Braaumaposrd. OcHoBBI 06meit 1 (usmaeckoit xumuu [TekcT] : yueb.
nocobue st ety ByzoB / B. B. Epémun, A. . Bopmesckuii. - Jlonronpy aueii : Untemnexr,
2012. - 847 ¢. : mn. ; 24 cwm. - IIpeam. ykas.: ¢. 839-847. - ISBN 978-5-91559-105-8. 2013.

3. Obmas xumus [Texer] : yue6. mocobue / H. JT. I'nunka. - waL. crep. - M. : KroPyc, 2012. -
746 c. : un. ; 21 eMm. - Bubnmorp.: ¢. 725-726. - [peaM. ykas.: c. 727-746. - ISBN 978-5-406-
02149-1,

I'nunxa, Huxonait Jleonunopwmy. O6mas xuvus [Texer] : yue6. mocobue / H. JI. T'nuuka. -
H31., cTep. - M. : KnoPyc, 2013. - 746 ¢. : w. ; 21 cm. - buGmaorp.: ¢. 725-726. - Ilpeam. yka3.:
c. 727-746. - ISBN 978-5-406-02934-3.

4. Obmas xumus [Texer] : yue6. moco6ue / Mpkyrekuit roc. YH-T. XuM. dak ; coct. JI. M.
Hwumoga ; pen.: A. I. [Ipoiinakos, A. @. Jleraukosa. - Hpxkyrek : Uan-o UT'Y, 2014, - 117 ¢. :
20 em. - ISBN 978-5-9624-1078-4.
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B) CIHCOK ABTOPCKHMX METOAHYECKHX pa3pafoTox:

8 SHOC HI'Y pazmewjenst memooueckue yrazanus x nrabopamoprvim pabomam:
1. Cadponos A.JO., Cranemakopa B.A., Jlumosa JL.M., Kamesckuii A.B., Scexo T.H. Obmas
XUMHsL. XAMHS HEMETAIUIOB : METOMY. YKA3aHHS K J1a6. paboram / M3xn-Bo UT'Y, Upkytek, 2015.
2. Baxenos B.H., [Tumosa JI.M., Kamepckuit A.B., Cadponos A.IO., Cranemakora B.A., Slceko

T.H. Meraumueckas cBs3b. XUMAS METAUIOB | METOJIHY. ykasanns / W3zn-so UI'Y, UpkyTck,
2019. - 68 c.

A) 6231 RAHHBIX, HHPOPMAITHMOHHO-CIPABOYILIE H HOHCKOBbIE CHCTEMbI

Lwww.elar.usu.r/.../1569/1/1333921 exam.pdf

2. http:-www ksu.ru/chmkw/docs/knd_06.rtf

3. www.xenoid.ru/.../chem_books_download.php

4. http:/www. fichemistry.dsmu.cdu.ua/neorg_him/lek 14.html
5. http:www. Ftchemistry.dsmu.edu.ua.html

6. http:/www.edu.ru./db/portal/spe/archive.htm

7. http:www.krugosvet.ruw/.../Himiya neorganicheskaya.html
8. http:www.edu.ru/window/library




9. http:www.novedu.ru
10. http:www.newlibrary/ru/.../neorganicheskaya himiya

VL.MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJINHBbI
6.1. YueOHo-12a00paTopHOe 000py/I0BaHNeE:

[lomemennus 1t TPOBENCHHWS  JIGKIMOHHBIX W JTAOOPAaTOPHBIX  3aHATHH,
YKOMIUIEKTOBAHHbIE HEOOXOIUMBIM 000pyAOBaHHEM, HpUOOpHON 0a30ii M peakTuBaMu, a
UMEHHO:

- ayIUTOPHH, OCHAIIEHHBIE MYJIbTUMEIUHHBIMU CPEACTBAMH, JUIS MPOBEACHUS AyAUTOPHBIX H
npakTuueckux 3aHsatud (aya. 402, 426, 303); ayn. 5, 402, 426 000pyI0BaHbI
MynpTuMeauiiabIMu  ipoekTopamu (InFocus IN 105 (3D Ready)), HacTeHHBIMH 3KpaHamy,
HoyrOykamu Samsung NP 300T5A-AO0FRU,;

- mabopatopHbie MPaKTUKYMBI (aya. 329, 333), ocHallleHHbBIE CIENYIONIUM 000PY/I0BAaHUEM:

No HaumenoBanue KonnuecTBo
T1/T1
1. | HaGop peakTuBOB Jis MPOBEICHUS TPOOUPOUHBIX
AKCTICPUMEHTORB
2. | llITaTuBbl ¢ HAGOPOM MPOOUPOK
3. | Hentpudyru 2
4. | Mukpockor 1
5. | Boasurie 6aun 2
6. | TexHuueckue BeCh 10
7. | AHATUTHYECKUE BECHI 6
8. | [lunertku
9. | bropetku
10. | CrakaHbl 11 HarpeBaHUS
11. | Hunusapel
12. | Mepnbie k0051
13. | MydenbHbie Ieun 2
14. | CymunpHble IIKA(bI 2
15. | Nonomepsl 2
16. | KongykTomeTp 1
17. | YcraHoBka Jj1st IPOBEACHUS SJIEKTPOIN3a 1
18. | YcTranoBKa I MOTYYSHUST METAUNIMYECKOTO 0JI0BA 1
19. | ®oroanekTpokoiopumerpsl KOK 2




20. | CnupToBKH

21. | I[IpobupxoaepxaTenu

22. | llITaTtuBbl 1abopaTopHbIC

23. | Hacochl BogocTpyliHbIe

24. | KonOsl byn3ena u Boponku broxHepa

25. | ®unbTphl OymMaKHbIE

26. | @UIBTPHI CTEKIISIHHBIE

27. | Kanopumetpsl

28. | 'azomeTpsl

29. | TepmoMeTphl

30. | ®apdopoBbie TUTIIH

31. | Annapatsl Kunna 8

6.2. [IporpamMHoe obecnieyeHue: -
6.3. Texnnueckue v YJIeKTPOHHbIE CPEICTBA: -

VII.OGPA3OBATEJIBHBIE TEXHOJIOI'MA

B mpomecce wm3ydenus gucnurummHbl  «OOmas XuMus. XHUMHS HEMETAJIOBY
WCTIONB3YIOTCA KaK TPAIWIMOHHBIE, TaK ¥ WHHOBAIIMOHHBIC TEXHOJOTHUH, AaKTHUBHBIC |
WHTEPAKTUBHBIC METOJBI U (OPMBI OOYUCHHS: TEXHOJIOTHS OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
00CYXICHHI c dJeMEHTaMU MPOOIEMHOTO H3JI0KEHMUS, TEXHOJIOTUS
poheCcCHOHATPHOOPUEHTUPOBAHHOTO OOYUYEHHUs, JICKIIMH, KOHTPOJBHBIE W JabOpaTOpHBIE
paboThl, CEMUHAPHIKOJUIOKBUYMBI, Pa300p KOHKPETHBIX CHUTYaIlUd, PEIICHUE CUTYallMOHHBIX
3a/1a4, PeIICHHE TEMAaTUUYECKUX XUMHUYECKUX 3a/1a4.

Axmusnvie popmul 0byuenus. Ha mabopaTopHbBIX 3aHATHUAX, KOTOPBIE COCTABJISAIOT OoJiee
MOJIOBUHBI OT KOHTAKTHOW pabOThI, KaXKAbI CTYIAEHT BBINOJHAET JabOpaTOpHYHO padoTy
UHAUBUAYaIbHO. Takoil BUJ opraHu3aiu OOy4eHHs] CIOCOOCTBYET MPHOOPETEHHIO HABHIKOB
CaMOCTOSITEIBHOTO BEJICHUS YKCIIEPUMEHTAIILHBIX Pa0OT, MPAKTUUECKUX HABBIKOB OOpaIICHUS U
paboTel C pa3IUYHBIMA XUMHUYECKHMMH BEIIECTBAaMH U J1a0OpaTOpHBIM OOOpYyIOBAaHUEM,
U3MEpUTENBbHON  anmapaTypoil, OpraHu3allid METOJUMKH  DKCIEPUMEHTANBHBIX  paboT,
COCTaBJICHUS TPOTOKOJIOB OTUYETOB XHMHYECKHX OJKCIEPUMEHTOB, a TaKKe IPaKTHYECKOIO
MOATBEPKICHUSI TEOPETUUYECKHUX TMOJ0KEHH 00IIel U HeOPraHMYeCKO XMMHUU O CBOMCTBaxX U
MOBEJICHUN HEOPraHMUYECKUX BeliecTB. [1oroToBKka 0TUETOB MO KaXkI0H J1abopaTopHOU paboTe
dbopMUpyeT yMEHHE NPOBOIUTH NEPBUYHBIN aHAIW3 pPe3yIbTaTOB C YYETOM 3aKOHOB H
3aKOHOMEPHOCTEH, POPMYITHPYEMBIX B paMKax 00IIel U HEOPraHUYECKON XUMUU, TIPECTABIATh
PE3yNIbTaThl OMBITOB M PACUETHBIX Pa0OT, TPaMOTHO (POPMYTUPOBATH BHIBOJIBI.

3aKpCHJ'ICHI/Ie TCOPECTHUYCCKUX MOJIOKEHUH O6H.I€I>i XUMHUHU (OCHOBHBIX 3aKOHOB H
3aKOHOMepHOCTCﬁ) NpoBOAUTCA B BHUAC HWHTCPAKTHBHOTIO OGy‘ICHI/I}I — JUCKYCCHOHHBIX
CCMHUHApPOB U PCHICHUA PACUCTHBIX 3a/1a4.



HaumeHoBaHHe TeM 3aHATHH ¢ MCII0JIb30BAHUEM HHTEPAKTUBHBIX (l)OpM 06yqe}mﬂ:

dopma / MeToibl Koui-Bo
Ne Tema 3anHATHSA Bun zansatus
MHTEPAKTHBHOIO 00YUEHHs 4acoB
I Amomno-monexyiapuoe | nabopatopusie/ | ['pynmosas quckyccus / 4
yueHue MIpaKTUYECKHE | CEMHHAap
5 Cmpoenue amoma nabopatopusie/ | I'pynnosast auckyccus / 4
MpaKTUYECKHE | CEMHHap
naboparopusie/ | I'pynmoas auckyccus /
3 Xumuyeckas cesse MpaKTHYCCKHE CEMHHap 4
nabopatopusie/ | I'pynmoBas quckyccus /
Tennogvie sghpexme [pakTHYECKHE CEeMHHap
XUMUYECKUX peaKyuil.
4 Ocnognvie nousimus 4
XUMUYECKOU
mepmMoOUHAMUK
5 Kommninexcuole naboparopusie/ | I'pynmopas quckyccus / 4
coeounens IIPaKTHYECKHE ceMUHap
Htoro yacos 20

VIII.OOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISAA 1
MPOMEXYTOYHOM ATTECTAIIAN

Ouenounsie maTepuajisl (OM):

OrneHOYHBIE MaTepuaabl TEKYIMIEro KOHTPOJS (OPMHUPYIOTCS B COOTBETCTBHU C
[Tonoxxennem o GamnbHO-peTuHroBO# cucteme ®I'BOY BO «MI'Y». Haznauenue oneHOYHBIX
CPEJICTB TEKYIIET0 KOHTPOJIS - BBISBUTH y 00yJaromuxcsi ChOPMUPOBAHHOCTh KOMITCTCHITHI:

MartepuaJibl 151 IPOBeIeHNsI TEKYIEro U MPOMeKyTOUYHOT0 KOHTPOJIsI 3HAHUM CTY/eHTOB:

No Bun koHTpOIsS Kontponupyemblie TeMbI Komnerennuu,
KOMITOHEHTBI KOTOPBIX
(pa3nemnsr)
KOHTPOJIUPYIOTCS
1 Bremonaenne mabopaTopHBIX OIIK-1, OIIK-2,
a6ot. Otger mo JIP. Amomno-monexynsapuoe yuenue
p yapHoe y OIIK-3, OIIK-6
KonTponsnas pabora
2 Yyactue B AMCKyCCHSIX Ha Cmpoenue amoma OIIK-1
CEeMHUHAPCKOM 3aHSATHH
3 VYyacTue B AUCKyCCUAX Ha OIIK-1
CEMUHAPCKOM 3aHSATHH Xumuueckas céa3b
4 Brimonnenne nabopaTopHbIX OIIK-1, OIIK-2,
a6ot. Ortuer o JIP. Yuactue B
p OIIK-3, OIIK-6
AUCKYyCCUAX Ha CCMUHAPCKOM Tennogvie a¢hpexmvi Xumuueckux
3aHATHH peaxyuii. OcHoGHbIe NOHAMUS
XUMUYECKOU MEePMOOUHAMUKU




5 Bremonnenue mabopaTopHBIX OIIK-1, OIIK-2,
pab6ot. Oryer no JIP. Yuactue B Komnnexcrnuvle coedunenus OIIK-3. OIIK-6
JIMCKYCCHAX Ha ’

CCMHHAPCKOM 3aHATUN

6 BrinonHenne 1abopaToOpHBIX OIIK-1, OIIK-2,
pa60T. Oruer no JIP Pacm@opbl OIIK-3. OIIK-6
7 BrinonHenue mabopaToOpHBIX Heopeanuueckasn xumus OIIK-1, OIIK-2,
pab6ot. Oryer no JIP HeMemanos OIIK-3. OIIK-6

ﬂeMOHCTpaHI/IOHHbIﬁ BapHaHT ounjaera AJIsd KOHTpOJ’leOﬁ paﬁoTbl

Amtorponus.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca.
3akoH ABOTaApO U CIAEACTBHS U3 HETO.

Kakue Gopmynbl Ha3bIBalOTCS MPOCTEHIIUMHU (AIMIUPUIECKUMHU )?

ok~ wbd e

Kaxo#t 00béM Bogopoaa BeiTecHUT 0,376 T amfOMUHUSA TPH B3aUMOJICHCTBHH €0 C
KHUCIIOTOM?

Kaxoit 066EM Mpu HOPMATBHBIX YCIOBHAX 3aHUMaOT 27+10%! Mosexyn raza?

Haiitu mpocretinryro Gpopmyny okcuaa BaHaaus, 3Has1, uyTo 2,73 r okcuaa coaepxar 1,53
I MeTaJua.

BOITPOCHI U1 COBECEJOBAHUA

Cemunap 1

Amomno-monexynsipruoe yuenue

1. OcHOBHEIE ITIOHATHS U CTEXUOMETPHUUICCKUEC 3aKOHbI XUMHUU.
2. MeTOI[BI OonpcaACICHUA MOJICKYJIIPHBIX MAcCC Fa3006p33HHX u JICTyduX BCIICCTB.
Pemenue 3agau no teMe ((ATOMHO'MOHGKYHH[)HOG YUYCHHUECH

Cemunap 2
Cmpoenue amoma
1. Teopus cTpoenus aroma Bojopoja 1no bopy.
2. JlBoiicTBeHHas MPUPOJa MUKPOOOBEKTOB. YpaBHEHUE BOJHBI 1€ bpoils.
3. Ipunuun Heonpenenénnoctu I eitzendepra.
4. VYpasuenue llpénunrepa. Hekotopbie pesynbTarsl pemieHust ypaBHeHus Llpénunrepa

UL OMTHOMCPHOT'O U TpéXMepHOFO NOTCHIHMAJIBHBIX AIIUKOB.

o

Pesynbratsl pemenus ypasHenus Llpénunrepa mis atoma Boopoaa.

o

[ToHsiTHE O KBAaHTOBBIX YMCIIAX IEKTPOHOB.
7. T'eomerpuueckue 00pa3bl aTOMHBIX OpOUTAaeil.




8. Muorosnekrponnsie atombl. Ilpumnun Ilaymu. EMKoCTh 371€KTpPOHHBIX 06OIOYEK.
[IpaBuno Xynaa. [loctpoeHne MeKTPOHHBIX KOH(PUTYPALIUi aTOMOB 3JIEMEHTOB.

Cemunap 3

Xumuueckas ces3o

1. OcHoBHBIE XapaKTEPUCTUKN XUMUYECKOU CBSA3H.

2. VloHHas CBs3b.

3. KoBaneHnrtHas cBs3b. KpuBbIe MOTEHITMAILHOW dHEPTUU. Pe3yabTaThl pacuéra MOJICKYJIbI
Bojiopona mo [aiitnepy u Jlonmony. JIOHOpHO-aKIENTOPHBIM MEXaHU3M O00pa30BaHUS
KOBAJICHTHOW CBS3H.

4. OCHOBHBIE TIOJIOKEHHUS METOa BAJICHTHOU CBs3U. [ToHsATHE O THOpUAU3AIINY CBS3H.

5. OcHOBHBIE TIOJIOKEHUST METO/1a MOJIEKYJIIPHBIX opOuTanei. 6- u m- cBsizu. CBA3BIBAIOIITNE
1 paspeIxisionie opoutaimu. ['oMosiiepHbie U TeTepOsIEPHBIC TBYXaTOMHBIE MOJIEKYITBI
o meroay MO JIKAO. N3031€KTpOHHBIE ATOMBI.

6. MexMoekyispHOe B3anMoaelicTBre. [lomspru3arusi MOJICKYII.

Cemunap 4

Tennosvle 3¢pghexmul xumuueckux peaxyui. OCHO8HbIE NOHAMUSA XUMUYECKOU MePMOOUHAMUKU

1. 1-p1ii 3aKOH TepMOAMHAMUKH. BHyTpeHHss sHeprus u e€ cocraBisitoniye. TerioBoi
3¢ dexT mpu n300apHOM U U30XOPHOM MPOIIeCcCax. IHTATBITHS.

2. Tennossie a3 dexTrI XUMUYECKUX PEaKIUH. Tepmoxumuueckue

peaxuu.
Tepmoxumuueckue ypaBHeHUs. 3akoH ['ecca u ciaeCTBUS U3 HETO.

3. DHTpomusi Kak Mepa CTPYKTYPHOW HEYHOpsSJOUYEHHOCTH B cucteme. V3meHeHue
SHTPONUU B XUMHUYECKHX Mpolieccax. DHTponus ¢(a3oBbiX nepexoaoB. CraHmapTHas
SHTPOMUSL. 2-€ HAYaJIO0 TEPMOINHAMUKH.

4. DOmueprusa I'm66ca. CranmapTHblii n300apHO-U30TEpMUYECKUil nmoTeHnuan. Hampasnenue
MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB.

5. XuMmHuYecKOoe paBHOBECHE M XUMUYECKasi KWHETHKA. 3aKOH JEHCTBYIOIIUX Macc.
TemneparypHasi 3aBUCUMOCTh CKOpPOCTU peakuuu — npasuiio Bant-I'odda, ypaBHeHue

Appenuyca. KoHCTaHTa XUMUYECKOTO paBHOBECHS. JHEPrusi ¥ SHTPOMHs akTuBauu. CBs3b

1300apHOT0 MOTEHIMANIa C KOHCTAHTOM XMMHUYECKOTO paBHOBecHs. Perienue 3aqad mo reme.

Cemunap 5

Komnnexcrnvie coeounenus

1. HOMCHKJIaTypa KOMILJIEKCHBIX COSIUHECHHUMN.
2. XuMHUecKas CBSI3b B KOMIUICKCHBIX COEIUMHEHUSAX C IO3UIUN KBAaHTOBO-MEXaHHMYECKHUX
MECTOOOB.



[IpomexyrouHas arTecranus OpoBOAUTCA B  cooTBeTcTBUM ¢ llojoxkenuem o
6amneHOpeiiTuHroBoil cucreme ®I'BOY BO «UI'Y» U cOCTOMT M3 JABYX IMOCIIEAOBATEIBHBIX
bopM: 3auém 10 MPAKTUIECKOHN YaCTH Kypca M dK3ameH. 3a4€T BBICTABIISIETCS. B KOHIIE y4eOHOTO
ceMecTpa M BKJIIOYaeT B ceOs pe3yibTarel paboTHl CTyAeHTa B TedeHue cemecrtpa. s
MOJIyueHUsl 3auéTa CTYAEHTY HE0O0XOAMMO BOBPEMs cIaTh IPEINOJABATENIO0 IMPAKTUKyMa BCE
OTYETHI 10 JTAOOPATOPHBIM paboTaM, TPOBEAEHHBIM B YI€OHOM MPAKTUKyME COTJIACHO Y4eOHOMY
IlaHy U pabodeil mnporpamme. 3ad€r sBISETCS 00s3aTENBHON NPOMEXYTOUHOU (opMOit
aTTeCTally U CIY)KUT JOIYCKOM CTYIEHTa K 3K3aMEHY MO JUCUUIUIMHE. DK3aMeH IPOBOJUTCS
BO BpeMsl ceccuu B JopMe YCTHOTO coOeceI0BaHUs.

KPUTEPUU OLHEHUBAHUSA PE3YJIBTATOB OBYUEHMUA:

1. CryneHty HEOOXOIUMO BBIMOJHUTH 19 5abopaTtopHBIX padoT U caath 19 oT4€TOB C
WCIIPABJICHUSIMHA W JIOTIOJIHEHUSMU, yKa3aHHBIMH TIperojgaBarenieM. [Ipu BBIMOTHEHHN
naboparopasix paboT (JIP) omenumBaercs TexHuka BbwimoiHeHUs JIP, odopmieHue
MPOTOKOJIOB, oTueThl 1o JIP, BkIowaromue pacdersl TEPMOJAMHAMUYECKUX |
(bMBUYECKUX BEJIMYUH, MPECTaBICHUE TpahUuecKoro MaTeprasa U BhIBO/I.

2. IlpemycMoTpeHO 5 TeM Ui TPOBEACHUS CEMHHAPCKHUX 3aHATHHA IO TEOPETHYCCKUM
BOMPOCAM HM3Y4aeMOW JUCHUIUIMHBL KOJIMYECTBO CEMHMHApPCKUX 3aHATHH MO KaXIOu
TEME OIpenensercs €€ CIOXKHOCTbI0O U O0BEMOM TEOPETHUYECKOro Marepuana.
OneHnBaeTCsl aKTUBHOCTh y4acTUsl CTY/E€HTa B OOCYXJIEHHM U CTENEHb NOHUMAaHUA U
YCBOEHHSI 00CYKIaeMOro MaTepuania.

3. Ilpemycmorpena 1 KoHTpoJbHas paboTa, OILEHWBAcMas IPETOAaBaTeieM IO
MPOM3BOJILHOM OAJTFHOM IITKAJIE.

'maBHBIME pe3ynbTaTaMH OIICGHKA OOYYEHHUsS CTyICHTa B Yy4eOHOM CEMeCTpe SIBJISCTCS
MoJIlydeHHe 3au€Ta 3a NPAaKTUYECKYI YacTh H3Y4aeMOW JHUCHUIUIMHBI B COOTBETCTBHU C
KpUTEpHsIMH 1-3 ¢ TOCIIeIyIONIMM JOIYCKOM K C/Iaue dK3aMeHa. JK3aMeH MPOBOIUTCS BO BPEMs
ceccud B (opMe YCTHOTO COOECEIOBaHHWs MO 3K3aMEHAI[MOHHBIM OMIIETaM, COCTOSIIUM M3 3
BONPOCOB. [Ipr HEOOXOIMMOCTH SK3aMEHATOpP MOXKET 3a/aTh JOIMOJHUTEIBHBIC BOIPOCHI,
OTBETHI Ha KOTOpBIC TaK)Ke OyIyT yUMTHIBATBCS IJIsl TIOJYYCHUS MTOTOBOW IK3aMEHAIMOHHOM
OIICHKH, COOTBETCTBYIOIIECH CIICAYIOIIUM KPUTEPHSIM:

[TokazaTenu Kpurepuu

OrtBeThI 1O BorpocaM Ouiera COoJiep)KaHUE OTBETa COOTBETCTBYET [TOCTABICHHOMY BOIIPOCY,
pacKprIBalOTCs Hanbosee 3HaYuMble (PaKkThl, HAYYHBIE TTOJIOKEHUS,
COOJI0AAETCs JIOrnYecKas MOCIEA0BATENbHOCTD B U3JI0KEHUN

MaTepuana
OTBeTHI Ha IONOIHUTENBHBIE COJIep)KaHUE OTBETa COOTBETCTBYET [TOCTABIEHHOMY BOIIPOCY,
BOIPOCHI packphIBaroTCsl Hanbosee 3HaYUMble (PaKThl, HAYYHbIE TIOJIOKEHHUS,
co0oaeTcst Jorudeckas MociIea0BaTeIbHOCTh B U3JI0KEHUN
MmaTepuaia

Onenka «OTJIMIHOM:

chOpMUpPOBaHHBIE M CHUCTEMATU3HpPOBAaHHBIE 3HAHUS TMpeaMeTa, CHOPMUPOBAHHBIC
YMEHHSI U HaBBIKUA MPUMEHEHHS] METOJIOB U TMOAXO0JIOB M3y4aeMOMN MUCIUIUIMHBI TIPU PEIIeHUH
y4eOHBIX U MPAKTUYECKHX 3a7a4.

Onenka «xopomuo»:




B 1EJIOM, c()OPMHUPOBAHHBIE, HO COJEpXKAIINE OTAEJIbHBbIE MPOOEbl 3HAHUS IpPEIMETa,
YMEHHUE TPUMEHSTh METOJbl U MOJIXOJbl M3Yy4aeMOH NUCIMIUIMHBI NPU PEHICHUH YYEOHBIX W
MPAKTUYECKUX 33/1a4 C MHHUMAJIbHBIM KOJMYECTBOM OMIMOOK HEMPHHLIMIHAIBLHOTO XapaKTepa,
HaJIMuue€ HAaBBIKOB INPUMEHEHHUS METOJIOB U IOJXOJO0B M3y4aeMOMl MUCLMIUIMHBI IPU PELICHUU
Y4eOHBIX U MPaKTHUECKUX 3a7a4. OeHKa «y/0BJIeTBOPUTEILHO»:

HECUCTEMATU3HUPOBAHHBIC 3HAHUA HOpcAMETa, YaCTHYHO C(bOpMI/IpOBaHHI)Ie YMCHHA U
HaBbIKWM NMPHUMCHCHUA MCTOJO0B M IOJAXOO0B H3y‘-IEl€MOfI JUCHUIINIMHBL IPpU pCHICHUHA y‘-Ie6HI)IX
3aaa4.

Onenka «HEYAOBJECTBOPUTCIILHO»:

(dbparmeHTapHO€ 3HAHUE TIPEIMETA, OTCYTCTBUE YMEHUN U HaBBIKOB MPUMEHEHHUS

METOA0B U ITOAXO0J0B I/ISy‘IaeMOﬁ JUCHUIIIMHBI ITPU PCIICHUN y‘-I€6HI>IX 3aja4.

IPUMEPHBIN CITACOK BOITPOCOB K DK3AMEHY:

1. OcnoBHble nonoxeHus reopun Bepuepa. O011as xapakTeprucTHKa KOMITJIEKCHBIX COESMHEHU .
2. SIBmenume ocMoca. OcMoTHYECKOE J1aBlicHue. 3akoH Bant-T'odda.

3. O6HIaSI XapaKTCpUCTUKa DJJICMCHTOB TIIOATPYIIIBI MBIIIbAKA. COG}II/IHGHI/ISI DJICMEHTOB
IMOATPYIIILI MBIIBAKA C KUCJIOPOI0OM. Nx Tuaparhkl.

4. BnusHue TeMmepaTrypbl Ha CKOPOCTh XUMUYECKON peakIuu. YpaBHEeHHE AppeHuyca. DHEprus
aKTUBALIUU.

5. Tlpowm3BeneHue pacTBOPUMOCTH. Y CIIOBHS 00pa30BaHUsI U PACTBOPEHUS OCAIKOB.

6. OCHOBBl XUMHUU HHEPTHBIX M OJIaropoAHBIX Tra3oB. [aloreHugpl KCEHOHA: MOJy4YeHHE,
CBOICTBa, 001acTu npuMeHeHus.. OKCUJIbI U KUCIOThI KCEHOHA.

7. Meron MO, wucxoanele mnonoxeHus. CBS3bIBAIONINE U PA3PHIXISIONINE MOJEKYISPHbBIE
opOuTanu. MonekymsipHble HOHBI BOJOPO/JIa M MPOCThIE MOJIEKYIbI ¢ mo3unuii Meroga MO.

8. IlepBoe Hawano TepMOAMHAMUKH. BHYTpeHHsS SHeprus M €€ COCTaBJISAIONIME. DHTaJIbIIUS.
TemoBoii 3¢ ekt mpu n300apHOM U U30XOPHOM IpOLIeccax.

9. Ilepokcun Bomopoaa. Pu3nyeckue U XUMHUUECKHUE CBOMCTBA, MpUMeHeHHe. [IepOKCOKUCTOTHI.
10. Ilpunnun HeomnpeneaeHHOCTH | elizenbepra, COOTHOIIEHUE HEOIPEIETICHHOCTE.

11. 3akon Mo3znu. CoBpeMeHHbIE NpeACcTaBIeHs 0 nepuoAnyHoCcTU. [loHATHE KallHOCUMMETPHH.

12. Kucnopon. OcoOeHHOCcTH cTpoeHUss aromMa U Mousiekynbl. [lonyuenue, ¢dusnueckue u
XUMHUYECKHe cBoMcTBa. O30H, CTpoeHHE MOJEeKyabl. CrocoObl MOMydeHHs, CBOMCTBA M MPUMEHEHHE.
[Tepokcuibl, CynepoKCHabl (HaANEPEKUCH), O30HU/IBI.

13. YpaBuenue Illpeaunnrepa. ®dusnueckuil cMbICI BOJHOBON (yHKUMU. Pe3ynbTarhl perieHus
ypaBHeHus llpenunrepa Uit 0IHOMEPHOTO MOTEHIUAIBHOTO SLIUKA.

14. Tepmoxumusi: TEIIOBOM d(h(HeKT, KamopUMETpHsl, CBA3b C TEPMOTUHAMHUKOM.
15. luokcup a3ota. [lonydenne u cBoiicTBa. A30THas kuciota. [lomydenue u cBoicTBa.

16. KoBaneHTHas CBsI3b C MO3UIMI METOJ]a BaJICHTHBIX CBsA3€H (KpHBBIE MOTEHIMAIBHON SHEPrUU
MoJieky, oopasoBanue Hz no I'elitiiepy u JIoHa0HY, BaJIeHTHOCTB ).



17. 3axon geiicTBusa Macc. MoJIEKYISIPHOCTD M MOPSJIOK PEAKIUU.
18. KucnoTsl cepbl (THIIBI, CTPYKTYpPbI, OCHOBHBIE CBOMCTBA).

19.Tlpuposia XUMHUYECKOW CBSI3M B KOMIUIEKCHBIX COCAMHEHUSX (METOX MOJCKYISPHBIX
opburaneii)

20. Bknag JleOepeiinepa, ne llankyprya, Heronennaca u Meiiepa B pa3BuThe Uael MeproIMIHOCTH
CBOMCTB 2JIEMEHTOB.

21. KucnoponHsie coerHeHHss OpomMa U noja (OKCHABI M KUCIIOTHI, UX NOJY4YEeHHE, CBOMCTBA U
IIPUMEHEHHUE).

22.Meton BaJeHTHBIX cBsi3eil (McxomHbie mosokeHus). OOpasoBanme H20, NH3 u apyrux
MOJIEKYII

23. PactBopel. Tumbl pactBopoB. PactBOphl mieanpHble W peaibHble. CHOCOOBI BBIPAKEHHS
KOHUEHTPALMI paCTBOPOB.

24. Peaxuuu IpUCOSAMHECHUS K CepHOU kKucioTe. [TupocepHas KucioTa, MApoCyIb(arsl.
[Tepokcoaucepnas (HamcepHas) KUCIOTa, €€ COJIM, UX CBOMCTBA.

25. TlpuHnmnel  KIacCHPUKAMKM  KOMIUIEKCHBIX ~ COeNMUHEeHHMH. M3oMepHs  KOMIUIEKCHBIX
coennHeHn. HOMeHKnaTypa KOMIIJIEKCHBIX COCIUHEHUM.

26. DIeKTpOIUTHYCCKAs JUCCONMAIMsA BOJBL. VIOHHOE TpoW3BeJeHWE BOJBI. BomopoaHbIi
nokasatenb. bydepHbie pacTBopsI.

27. I3meneHue IMPOYHOCTH, BOCCTAHOBUTCIIBHBIX CBOMCTB U KHUCJIOTHOCTH raJJor¢HOBOJ0POa0B.

28. 3akon T'ecca. CneactBus u3 3akoHa ['ecca. DHTanbmus 00pa3oBaHUs, PHTAIBIHS CrOpaHUS,
TETI0BOM A HEKT peakiiu.

29. HpI/IHI_[I/IH H303JICKTPOHHOCTHU: COACPKAHUEC, 3BHAYCHUE 11 XUMUHU, IIPUMCEPHI.

30. COGI[I/IHGHI/IH KpEeMHHs C BOOOPOJOM: CTPOCHHUCE, CIIOCOOBI IOJIy4CHHA, cBolicTBa. Pa3zmmuusa B
cBoiictBax CHiIaHOB 1 Yrii€BOJOPOa0B.

31. Meron BaneHTHBIX cBs3eil. Konnenius rubpuauzanun. Buasl rubpuauzamum.
32. Teopuu KUCIOT ¥ OCHOBAaHUM. [IpOTOHHAs TCOPHS KUCIIOT M OCHOBAHHIA.

33. Kucnoponusie coenunenus azota (I) u (II). CnocoOwl mosyueHusi, XMMHYECKHE CBONCTBA U
MpUMEHEHHE.

34, XuMu4ueckas CBA3b B KOMIIJIEKCHBIX COCAMHCHUAX: IIOHATUEC O TCOPHUU KPUCTAJUINYCCKOI'O I1O0JIA.

35. Karanu3. T'omorenHsiii u rereporeHHblil karanmu3. OOmMe NPUYMHBI YCKOPEHUS peakIuii
KaTaJln3aTopaMH.

36. dTopuUCTHI BOAOPOA, MOTyueHHE U cBoWcTBA. PTOpH Bl DTOPUCTOBOIOPOIHAS KMCIIOTA.

37.1lonsiTie 00 HMOHHOM THIE CBSI3U. ODHEPrusi MOHHOM pemerku. HeHanpaBieHHOCTH H
HEHaCBIL[aEMOCTb HOHHOM CBS3H.

38. IIpouecc pacTBopeHus BemiecTB. M3oToHNUecKuit KO3 UIMEHT.

39. Oxcupn yrnepoaa (II). Crpoenue monekynsl (Meron MO), cpoiictBa. KoopanHaiuoHHbIE
COEJIMHEHUS OKcua yriepoaa. PocreH, ero CTpoeHue, nojiydeHue, CBONCTBa.



40. PesynbTatel pemenust ypaBHeHust lllpenmnrepa mist aroma Bojmopona. KBanroBwle umcia
JJIEKTPOHA B aTOME BOJOPOA.

41. Teopuu KUCIOT U OCHOBAaHUN. DJIEKTPOHHAs TEOPUsI KUCIOT U OCHOBaHUH JIbrouca.

42. A30TUCTBIN aHTUAPUA. A30THUCTAsI KUCIIOTA: MOJydeHHne, (PU3NIECKAE U XUMUIECKHE CBOMCTBA.
Hutputsr.

43. Cnabple >nexTposinThl. KOHCTaHTa M CTEeNeHb JUCCOIMaui. 3aKoH pasBeneHnus OCTBaibia.

44, DHepreTUyeCKUe XapaKTEpUCTUKHM aTOMOB: SHEPrus W NOTEHLMAl HOHU3ALUHU, CPOJICTBO K
JJIEKTPOHY, UX 3HAYCHHUE B XUMMUH.

45. bpowm. [Tonyuenue u cBoiictBa 6poma. CoenuHenus: OpoMa ¢ MeTaUIaMH ¥ HEMETaJIJIaMHU.

46. KoHcTaHTa XUMHUYECKOTO paBHOBeCHs. CBsI3b KOHCTAHTBI C SHTAJIBITHEH, CIIOCO0 OIpe/eIeH s
TETI0BOTO A (eKTa peakiu U3 KHHETUIECKUX JTaHHBIX.

47. KonouaHble pacTBOPHI: BUJIbI, CIIOCOOBI OJTydeHus, cBolicTBa. Konyc Tunpans.

48. Yrnepon. Jlnokcua yrieposaa u ero cBoiictsa. CoeIMHEHUS yriiepo/ia ¢ a30ToM U cepoi. [luan,
LUaHUbI, POIaHUCTOBOIOPOIHAS KUCIIOTA U €€ COJIH.

49. MeTtoT MOJIEKYJISIpHBIX opOuTanedi. Mcxomnple monoxkenus. OOpa3oBaHWEe JIBYXaTOMHBIX
Monekya mo metoay MO JIKAO.

50. [TepBoie ipeacTaBienus o crpoennn aroma (TomcoH, Pesepdopa). ATOMHBIE CIIEKTPBHI.

51. B3aumopeiictBue xjopa C BOJOW W IeNoYaMH. XJIOPHOBATHUCTash KHUCIOTAa W €€ COJIH.
XJIOpHOBATAsI KUCJIOTA U €€ COJIU.

52. Ilepuoanueckas cucTeMa 3JIEMEHTOB C TOYKU 3pEHUS CTPOCHHS aTOMa. DJIEKTPOHHBIE aHAJIOTH.
«Tunuyeckue» IEeMEHTHI.

53. Biiusinue wu3MeHeHHs yYCIIOBHM Ha xumudeckoe paBHoBecue. [lpunmun Jle-Illarenbe
(pumeps).

54. bop, nonyyenue u cBoiictBa. Kucnopoausle coenuHeHust 6opa (KUCIOTBI, COJIM, CIOKHBIE
a¢hupsI).

55. MHoroasnekTponnsie artombl. 3amper [laymu. IlpaBmno Xynga. EMKOCT 31€KTpOHHBIX
o0oJ10ueK

56. Xuakoe coctosiHue BemiecTBa. CTpyKTypa XKHAKOW BOJbl. (DU3NYECKHE W XUMHUYECKHE
CBOMCTBA BOJIbI. [ MAPATHI M KPUCTAIIOTHIPATHI.

57. Z[I/IOKCI/II[ a30Ta, IIOJIYYCHHEC U cBoMcTBa. A30THas KHCJIOTA, TOJIYYCHUC U CBOMCTBA.

58.HpI/I‘{I/IHBI NEpUOANYHOCTU HN3MCHCHU CBOMCTB JJIEMEHTOB. Pa,[[I/IyCBI aTOMOB W HOHOB,
QJICKTPOOTPUIATCIIBHOCTD, 3dKOHOMEPHOCTHU B UBMCHCHUHU UX BCIIMYUH.

59. CoBpeMeHHbIe KHCIOTHO-0CHOBHBIE Teopun: Teopust JKKMKO, Teopus ¥YcanoBuya.
60. Tuocynedat HaTpus, nodydeHue u cBoiictBa. TuocepHas kucnota. [IoJTUTHOHOBBIE KUCIOTHI.
61. I'uaponu3 coneil: NpUUKHBI, TUIIMYHBIE cIydau Tuapou3a. CTerneHb U KOHCTaHTa MMJIPOJIH3a.

62.IlonsiTe O CBETOBBIX KBaHTax. Teopus crpoeHus atoma bopa. Bximaxg 3ommepdenbna u
3eemaHa B pa3zButue teopun bopa.



63. CepHUCTBII ra3: MoJiydeHHe, CBOMCTBA M XapaKTepHbIe THUIBI peakuuil. CepHHCTas KHCIOTa,
Cynb(UTHI U OUCYIBPUTHI.

64. Bunel  MEXMOJIEKYISPHOTO B3aUMOJCUCTBUSA (opueHTalMOHHOE, MHIYKIIMOHHOE,
nucrnepcuonHoe). BogopoaHas cBA3b.

65. JlaBiieHue mapa pacTBOpPHUTENS HaJl pacTBOPOM. 3akoH Payis.

66. CepoBosiopoj: mosiydeHue, (¢u3mueckne W xXuMmudeckue cBoictBa. Cymbduasl wu
runpocynbdust. [lomucynshumasl. MHOTOCEPHUCTBIE BOJOPOIHI.

67. Teopusi CHIIBHBIX HIEKTPOIUTOB. [IpHUMHBI HENOJUMHEHUSI PACTBOPOB CHIIBHBIX HJIEKTPOJIUTOB
3aKOHAM XMMHUYECKOro paBHoBecus. [loHaTre 00 akTUBHOCTH U KOA(PGUIIUEHTE AKTUBHOCTH.

68. BomHOBEIE cBOVicTBa MUKPOOOBEKkTOB. CooTHOMEHHE e Bpoiins.

69. 'mapasun. 'mapoxcunamuH. A30THCTOBOJOPOIHAS KUCIOTA. A3uibel. CHocoOBl TOMTydeHHS,
XapaKTepHBbIE CBOWCTBA.

70. CkopoCTh XMMHYECKOTO IIpoliecca. 3aBUCUMOCTh CKOPOCTH pEaKIWU OT KOHIICHTPAIUU
pearupyronux BeuecTB. Knnernueckoe ypaBHEHHE CKOPOCTH XUMUYECKOM peaKITii.

71. DddexTuBHBIN 3apsan saApa U pacu€T KOHCTAHTHI SKpaHUpoBaHus. [Ipumepsl.

72. Azot. CoiicTBa cBOOO HOTr0 a30Ta. KHCIIOTH a30Ta.

73. CoBpeMeHHbIE TEOPUH KUCIIOT U OCHOBAHUM: TEOPHsI COIbBOCUCTEM, IPOTOHHAS TEOPHSL.
74. DHTANBIUIHBIA U SHTPONIUUHBINA (DAKTOPHI M HAMPABIEHNE XUMUYECKHUX MTPOIIECCOB.

75. CoenuHeHHsT KpeMHHUS C rajoreHamMu. KpemMHepTOopHuCcTOBOIOpOJHAS KHUCIOTa, CHIIOKCAaH,
CHJTUKOHBI.

76. DuTponusa. M3menenne sHTpomuu B mporieccax. CranmapTHbeIe 3HTpomnuu. BTopoe Havamo
TepMoIMHAMUKU. DU3NYECKUil CMBICT SHTPOIIUH.

77. OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKON CBA3M: JUTMHA, HAIIPABJIEHHOCTb, IPOYHOCTD.
78. DK30THUECKHE COCTUHEHHUSI HEMETAJUIOB: HEOpraHudeckre O€H30J1bl, CHIIUKOHBI.

79. Kunenue u 3amep3aHue pacTBOpoB. 3akoH Payss.

80. MeTo/ BaJIeHTHBIX CBSI3€H: KPaTHOCTh XUMHUYECKOM cBsi3u. CUrMa- U mu-CBSI3HU.

81. ®ochunpl. Coemunenus ¢docdopa c BomopoaoM. Comu dochonus. dochopHoBaTHCTAS
kucinora. Ee comm. 82. Tlonste 00 anekrpoorpunarenbHOCTU. [lojsipu3anus CBsI3U, TUMOJIBHBIN
MOMEHT.

[TonsipHocth cBsizu. KonuuecTBeHHass OlEHKAa MOJSPHOCTH XUMHUYECKOW CBS3M (METOJ BaJeHTHBIX
CBsI3eH).

83. Biiusinue Temmepatypsl Ha cKopocTh peakuuu. IlpubnmxenHoe mnpasuiio Bant-T'odda.
VYpaBHeHne AppeHnyca. DHEprusi aKTUBALIUH.

84. Cenen u TCIJUTYP. CsoiicTBa CBO6OI[HBIX 9JIEMEeHTOB. BaxkHelime KHUCIIOPOAHBIC U BOAOPOJAHBIC
COCAMHCHUA CCJICHA U TCIUIYypa. CCJ’ICHI/IILBI " TCJUTYpHUIBL.

85. XumMnueckas CBS3b B KOMILJIEKCHBIX COCAMHCHUAX: TCOPHUA KPUCTAIIIINYCCKOTO I1OJIA, TILL

86. KuHeTnka CII0)KHBIX peaKuHﬁ (Hapa.HJIGHBHBIe, NOCJICA0BATCIIBHBIC, COIIPSKCHHBIC, I_ICHHBIC).



87. ®ochopubrit anruapun, ero ruaparaius. Oprodochopras, nmupodocdopras, metadochopHas
KHCTOTHI ¥ ux conn. [Tommmeradocdarsl.

88. Xumuueckasi CBSI3b B KOMIUICKCHBIX COCIMHCHHSX (METOJI BAJICHTHBIX CBS3CH).

89. MonHoe mnpowmsBeneHue BoIbl. Bomoponnsiii mokasarens. llonstie 00 wmuamkaropax. 90.
Bonopona: ocobeHHOCTH CTpoeHUs aToMa U 1oJiokeHue B [leproauueckoit cucteme. MoseKymsipHbIi 1
aTOMapHbBIA BOJOPOI, CIIOCOOBI MofydeHus. [ uapuasl MeTaJlIoB.

91. Pesynbratel pemeHus ypaBHenus Llpemunrepa anms atoma Bojopoaa. KBaHTOBbIE uymcia
JJIEKTPOHA B aTOME BOJOPOJA.

92. Meton Cnelitepa. KoHcTaHTa SKpaHHpPOBaHUS: CLIOCO0 pacdera U MPpUMEPEI.

93. dTop, 0COOEHHOCTH DJEKTPOHHOTO CTPOCHUsS aToMa. DU3HYECKHEe W XMMHUYECKHE CBOWCTBA
¢dTopa, peakiiys BbIlIeTaYUBaHNs CTEKJIA.

94. Metron MO, wucxoaHble MONOKeHHUS. CBS3BIBAIOIIMNEG W Pa3PHIXJISIIONINEC MOJICKYISIPHBIC
opOuTanu. MonekyIsipHbIe HOHBI BOJIOPOa B MPOCTHIE MOJIEKYJIBI ¢ Mo3uIuii Mmetoaa MO.

95. [IponsBeneHNe PaCTBOPUMOCTH. Y CIIOBUSI 00pa30BaHMsI M PACTBOPEHUS OCAJIKOB.

96. X110p, 0COOEHHOCTH 3JEKTPOHHOTO CTpOeHUs aroma. dusndeckne W XMMHUYECKHE CBOICTBa
XJIOpa, OKCHJIbI U KUCIOTHl Xjiopa. 97. [lepBoe Havano TepMOJMHAMHUKU. BHYTpeHHSs 3HEprus u ee
cocTaBistonue. DHTanbnus. TernaoBoi 3QpPexT npu n306apHOM U U30XOPHOM IPOIIECCAX.

98. [Tepokcun Bopopona. dusnueckue W XUMHUYECKHE CBOMCTBA, MPUMEHEHUE.
[TepOKCOKHUCIOTHI.

99. OcHoBHBIE TOJIOKeHUS Teopuu Bepaepa. OOmas XapakTepUCTHKAa KOMILJIEKCHBIX
COECIUHEHU.

100. SAsnenune ocmoca. OcMoTruueckoe aapiaeHue. 3akon Bant-I'odda.

101. OO0mas xapakTepUCTUKa 3JEMEHTOB MOArPYMIbl Mbllibika. COEIUHEHUS SIEMEHTOB

MMOATPYIIIIbI MbIIbAKA C KUCIIOPOJI0OM. Hx Truaparkbl.

102. Bnusinue Temmneparypsl Ha CKOPOCTb XMMHUYECKOW peakuuu. YpaBHeHHE AppeHuyca.
DHeprus akTUBALIUU.

103. [IpousBeneHre pacTBOPUMOCTH. Y CIOBHSI 00pa30BaHUs U PaCTBOPEHHUS OCAIKOB.

104. OCHOBBI XUMHUH HHCPTHBIX H 6Hal"0p0,[[HBIX ra3zoB. 'agoreHuanl KCEHOHA: MOJIYUCHHUC,
CBOﬁCTBa, obnactu IMIPUMCHCHHA. OKCI/I,Z[BI 1 KHMCJIOTBI KCCHOHA.

105. Meton MO, ucxonnbie mojoxeHus. CBA3BIBAIONINE U PA3PHIXIISAIONINE MOJICKYISPHbBIC
opOuTanu. MonekyisipHbIE HOHBI BOJOPO/Ia M MPOCThIE MOJIEKYIbI ¢ mo3unuii Metoaa MO.

106. IlepBoe Hayasl0 TEpMOAWHAMUKH. BHYTpeHHSs »JHEprus U €€ COCTaBIISIOIIME.
Ontanenus. TemnoBoi 3¢ dexT npu n300apHOM U U30XOPHOM Ipolieccax.

107. [lepoxcun Bomopona. @Pu3MuecKue U XMMHUYECKHE CBOWCTBA, MPHUMEHEHHE.
[1epoKCOKHUCIIOTHI.



Pa3zpadorunk:

3aB. kadenpoii, mpodeccop A. FO. Cadponon

[Iporpamma coctaBieHa B coorBercTBUM ¢ TpeboBanusimu PI'OC BO u c yderom
pexomenaanuii [IOOIT o Hanpasnenuto u npodunto noarotoBku 04.03.01 — «Xumusy.

[Iporpamma paccmoTpeHa Ha 3aceqaHuM Kadeapbl OOmed W HEOPraHUYEeCKOH XHMHH

3aB. xkadeapoit /A. 1O. Cadpponos/

Hacmoswas npoepamma, ne modicem bvims 60cnpouzeedena Hu 6 Kakou gpopme be3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopul-pa3spabomuuxka npocpammol.
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