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1. HEJIN U 3AJAYN JUCIUAITJIMHBI:

Lean: oBNaicHHE CTYACHTAMH TCOPETUYCCKUMH OCHOBAMHU OOIIEH XWMHHU M HEOPraHWYeCKOH
XUMHUHU HEMETAIOB, ((OPMUPOBAHNE YMEHHUI M HABBIKOB UX MPAKTUYECKOT O TIPUMEHCHHS.

Samauu:

a)

b)

d)

03HAKOMHTH CTYAECHTOB XHMHUYECKOro (pakyibTeTa ¢ TEOPETHYECKMMH OCHOBaMM 0a30BBIX
pa3fenoB XUMHUH, OCHOBHBIMM 3aKOHOMEPHOCTSMHU IIPOTEKaHHWS Ppa3JIMYHbIX THUIIOB
XUMHUYECKUX PEAKIUN C y4acTHUEM HEOPraHMUYECKUX BEIECTB, OCHOBHBIMU METOAAMM U
nprueMaMu paboThI B JaOOPaTOPHIX HEOPraHUUECKOH XUMUH;

3aKpenuTh HEOOXOMUMBIH MOHATUHHBIN amnmapaT, OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH,
OTHCHIBAIOIINE PAa3BUTHE MPEACTaBICHUN O CTPOCHMM aTOMa W TMEPUOAMYECKON cucTteme
AJIEMEHTOB, XUMUYECKOM CBSA3H U KOMILJIEKCHBIX COCAMHEHUSAX, OCHOBAX TEPMOAMHAMUKH U
KUHETHKH, 3aKOHOMEPHOCTAX MPOTEKaHUSI XUMHUYECKHX IPOLIECCOB B PaCTBOpaXx;
copMUpPOBaTh YMEHHE NMPOBOIUTH IKCIIEPUMEHTAIbHbIE PaOOThl 10 TOTOBBIM METOJUKAM,
BBINOJHATh CTaHJApTHBIE ONEpallud Ha COBPEMEHHOM OOOPYAOBAaHUH, HCIOJIb3YEMOM B
HEOPraHU4YecKoM XHMMUH, NPUMEHATh Ha IpaKTHKE IOJy4YEeHHbIe 3HAHHWS INpPH aHaIu3e
MOJTYYEHHBIX SKCIEPUMEHTAJIbHBIX pPE3YJbTATOB M COCTABJICHUHM OTYETOB B 3aJaHHOU
opwme;

JIaTh MPEACTABJIEHUE O PO U MeCTe OOLIed XUMUU U HEOPraHUYECKOH XMMHUU HEMETAJIIOB
B CHCTEME HayK U B IPO(eCCHOHAIbHOMN 1eATeIbHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO.
Vuebnas mucnumianHa «OO0mas xuMusa. XUMHS HEMETAII0BY» OTHOCHTCS K 0a30BBIM

JTUCHHILIMHAM 00s13aTepbHOi yactu mporpammsl (51.0.16).

2.2. CoBpeMeHHasi o00mIas W HEOpPraHWYecKas XUMHS Oa3upyercs Ha OCHOBHBIX

MOJIOKEHUSAX XUMHUH, YCBOECHHBIX CTYJ€HTAMH B IIPOLIECCE U3YUYEHUS ITOrO IMpeIMeTa B IIKOJE.
Kypc obmieit 1 Heopranuueckoil XuMuUU HMeeT (pyHIaMEHTaJbHOE 3HAYEHHE B CTaHOBJICHUU
CIelUaUCTa MIMPOKOro mpoduist, XUMHKa-HCCIenoBaTeNlsd U XHMHUKa-TipenojaBarens (Bysa,
LIKOJIBI), U SIBJISIETCS IIEPBBIM BY30BCKUM XHUMHUUYECKUM KypPCOM.

2.3 HepequL MOoCIICAYHOIIUX yLIe6HBIX JUCHUIIIIMH, IJIA KOTOPBIX HeO6XO)II/IMBI 3HAaHUA,

YMEHHMSI U HaBBIKH, pOpMHUpyeMble TaHHON y4eOHOM U CIIUTUINHOMN:

«Anamutryeckas xumus» (51.0.18),

«Dusnueckas xumusi. Xumudeckas tepmoaunaamuka» (51.0.23),

«Dusnueckas xumusi. XuMHUecKas KuHeTnka u katanu3» (b1.0.24),

«Xumuueckas texaonorus» (51.0.27),

«buoneoprannueckas xumus» (b1.B.07),

«Kpucrammoxumus» (b1.B.06),

«['uppoxumus» (b1.B.J1B.08.01),

«OcHoBbI Heopranuueckoro cuatesa» (b1.B.JIB.01.01),

a TaKKe JJIsl BBINOJHEHUS KBaJM(PUKAUMOHHBIX paboT M (popMupoBaHHs NpoecCHOHATbHBIX
KOMIIE€TEHLIH.



I11. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JUCIHUITJIMHBI

IIpoutecc ocBoeHUs

JITUCIHUILINHBI

HampaBlieH Ha (GOpMHUpPOBaHUE

KOMIIETEHIINN

(amemenToB criemyronmx KommereHiuii) B coorserctBun ¢ ®I'OC BO u OIT BO nmo manHomy
nHanpaenenuto noocomosku 04.03.01 «Xumusy, npoguis: meopemuveckas u NPUKIAOHASL XUMUSL.

Hepeqeﬂb IVIAHUPYEMBIX pPe3yjJabTaToB oﬁyqe}mﬂ o JTMCIUIIJIMHE, COOTHECCCHHBIX C
HHIAUKATOPAMH J0CTUKCHUSA KOMIIEeTEeHIINI

Komnerenuus Nupukaropsl Pe3yabrarsl 00yueHus
KOMIIETEHIUH
OIIK-1 Cnocoben NAK ornk-1.2 IIpennaraer 3HaTh. TEOPETUUYECKUE OCHOBBI
aHaJIU3UPOBATH U MHTEPIPETALNIO o01eit XUMHH U XUMHUH

WHTEPIIPETUPOBATH
pe3yJIbTaThl XUMUYECKUX
SKCIIEPUMEHTOB,
HAOJIOICHUI U U3MEPCHHM

pe3yAbTaTOB COOCTBEHHBIX
AKCIIEPUMEHTOB U
pacyeTHO-TEOPETHUECKUX
paboT ¢ ucnoyib30BaHUEM
TEOPETUYECKHX OCHOB
TPaJULIMOHHBIX U HOBBIX
pa3aesioB XUuMUU

HEMETAJUIOB, CYLECTBO PEeaKIUil U

mponeccoB, HCIIOJIb3YCMbIX B
HEOPraHU4YeCcKon XUMUH,;
NPUHLIMUIIBI u obactu
HUCITOJIb30BAHUA OCHOBHBIX
METOI0B XUMHUYECKOIro
HUCCIeA0BaHUS. Nmers

MpeICTaBICHHE 00 OCOOCHHOCTSX
00BEKTOB UCCIEIOBAHNS.

YMeTh: NOATOTaBINBATh 00BEKTEI
WCCJICZIOBAHUS, IPOBOIUTH
9KCIIEPUMEH TATbHBIE
HCCJICIOBAaHUS 110 3aJJaHHON
METOJIUKE, paboTaTh HA
arnrmaparype, IpuMeHsIeMOM B
HEOPraHWYECKUX MCCIICTOBAHMSIX.
BuiajgeTs: HaBBIKAMU TPUMCHCHHUS
TEOPETHYECKUX OCHOB ITPH
CHHTE3€ U UCCIEIOBAHUU
HEOPraHWYECKUX O0BHEKTOB U
pabote ¢ pacTBOPEHHBIMU B BOZIE
HEOPraHUYECKUMU BEIIECTBAMU
10 TOTOBBIM METOIUKAM.

OIIK-2 Cnocoben
IPOBOAUTE C COOJIFOAEHUEM
HOPM TEXHUKHU
0€30MacHOCTH XUMHUYECKUil
JKCIIEPUMEHT, BKJIIOYAs
CUHTE3, aHAJIN3, U3y4CHUE
CTPYKTYpPBI U CBOMCTB
BEILIECTB U MaTEpHaIIOB,
UCCJIEOBAHNUE IIPOLIECCOB C
UX y4acTUEM

I/II[K ornk-2.1 Paboraer ¢
XHUMHYCCKHMMHU BCIICCTBAMHU
C COGJ’IIOI[CHI/ICM HOpM
TEXHHKH 0€30I1aCHOCTHU

I/II[K OIIK-2.2 HpOBOI[I/IT
CHHTEC3 BCIIICCTB "
MaTepUaIOB Pa3HOU
PUPOLIBI C
HUCIIOJIB30BAHUEM
UMCHOIINXCA METOAUK

3HaTh: paBuiIa U HOPMBI
TEXHUKU 0€3011aCHOCTH MPH
paboTe ¢ XUMHUYECKUMU
peaKkTUBamMu M PU3NYCCKUMU
npubopamu.

YMeTh: NOATOTaBIINBATE 00HCKThI
JUTSL CHHTE3a, IPOBOINTH
AKCIIEPUMEHTAJILHBIN CUHTE3 MO
3aJIaHHOW METOJIMKE, padoTaTh Ha
anmnaparype, IpuMeHsIeMOH B
HEOPraHWYECKUX M CCIICIOBAHMSIX.
Bananerb: HaBBIKAMU TIPOBEICHUS
XUMHUYECKUX IKCIEPUMEHTOB MPHU
CHUHTE3€ HeOPraHUYECKHUX
00BEKTOB 110 TOTOBBIM
METOIMKAM.

OIIK-3 Crnocoben
IIPUMEHATH PACYETHO-

NKork-3.2 Uconb3yer
CTaHIAPTHOE IPOrPaMMHOE

3HATh: OCHOBHBIE PECYPCHI
[1OJIb30BaTEIIsl OBITOBOTO




TEOPETUYECKUE METOABI JJIsI
U3Y4YEHUsI CBOICTB BELIECTB
1 IIPOLECCOB € UX Y4aCTUEM
C HCMOJIb30BAHUEM
COBPEMEHHOM
BBIYHCIUTEIBHON TEXHUKU

obecrieueHne IIpyu pCUICHUHA
3aJa4 XMMHUYECKOU
HaIpaBJICHHOCTHU

IIEPCOHAIBHOr0 KOMIbIOTEpa U
IIPaBUJIA OJIb30BAHUS UMH IS
y4eOHBIX U HayUHBIX IIeJIEH.
YMeTb: 00pabaTbiBaTh
pe3yJIbTaThl ONBITOB U PaCyETHBIX
paboT ¢ mpUMEHEHUEM
CTaH/AapPTHOTO MTPOT' PAMMHOI0
obecmieuenust goctynubix [1K.
Baagers: HaBbIKaMHU
MIPEICTaBICHUS PE3yJIbTaTOB B
KOMITBIOTEPHBIX CETAX U
MH(OPMALIMOHHON Hay4YHO-
00pa3oBaTeIbHON cperie.

OIIK-6 Cnocoben
MIPENICTABIATH PE3YIIbTAThI
CBOEH pabOTHI B yCTHOU U
NUCbMEHHOI dopme B
COOTBETCTBUM C HOPMAMHU U
MpaBUIaMU, IPUHATHIMU B
podecCHOHATEHOM
cooO1ecTBe

NKormxe.1 IIpencraBusier
pe3yabTaThl paboThI B BUE
oT4yeTa 10 CTaHIapTHOU
(dbopMe Ha pyCCKOM SI3BIKE

HI[KOHK-GA T'oToBuT
MPE3EHTALHIO IO TEME
paboThI U MPECTABIISET €€
Ha pPyCCKOM U aHTJIMHCKOM
SI3BIKAX

3HATh: MpaBUIa COCTABIICHUS
MIPOTOKOJIOB OTYETOB XUMUIECKUX
OIBITOB, IPUMEHSTH OCHOBHBIE
3aKOHBI XUMHH NPH 00CYKIACHUN
MOJyYEHHBIX PE3yIbTaTOB,
MOJITOTOBUTH OTYET O
BBITIOJIHEHHOH paboTe.

YMeThb: NIPEICTaBUTh PE3YIbTATHI
OTBITOB ¥ PACYETHBIX paboT
COTJIaCHO TpeOOBaHUSAM B JaHHOM
00J1aCTH XUMHUH.

Baanernb: HaBbIKaMU
MIPECTaBJICHUS PE3yJIbTATOB
COOCTBEHHBIX Hay4YHbIX
M3BICKaHHUH B KOMITBIOTEPHBIX
ceTsax U MHPpOPMAIMOHHOU
Hay4yHO-00pa30BaTEJIbHOM Cperie.




IV. COAEPX KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0BbEM TUCHUIUIMHBI cOCTaBJIseT 9 3a4eTHBIX eIUHMIL, 324 yaca, B ToM unciie 1.75 3aueTHBIX eIuHHUII, 63 yaca Ha 3a4éT u Ik3ameH. U3
HUX YacoB — MPaKTHYeCcKas MOATroTOBKA.

®opMa NPOMEKYTOUYHOM ATTECTALUMU: 3aUém, IK3AMEH .

4.1 Copepxanue JMCUMIJIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM,
¢ YKazaHueM BU/A0B YUeOHbIX 3aHATHI M 0TBEeIEHHOI0 HA HUX KOJIMYeCTBa aKaJeMHYeCKHX YacoB

Buasl yueOHoI pabOTHI, BKJIIOUAsI CAMOCTOSTEIHHYIO paboTy
00yYaroUMXxcsa U TPYL10EMKOCTb
(B yacax) DopMBI TEKYIEro
KOHTPOJIS
£ KonTtakTtHas pabota npenonaBaress ¢ 00y4aromyuMucs = CIIEBAEMOCTH;
No 11/ Paznen aucuumniuHbl/ TEMBbI 3 p penoz yHarom £ Y @ ’
° 1/t g = opMma
8 JlabopaTopHBIC U MPAKTHUCCKUE o HpOM6)KyTOHHOI71
SaHATHA KCP / § aTTecTanuu
Jlexuuu U3 Hux KOHCYMbTAIIH | 2 g (no cemecmpam)
Bcero yacos MPaKTHYECKas = ©
IOJArOTOBKA O o
BBEJIEHUME B OBIIYIO U
1 HEOPI"AHMYECKYIO XUMHMIO 1 g 10 5 2 1
[TpoBepka oT4ETOB MO
2 CTPOEHME ATOMA 1 14 10 - 1 12 | JIP, mpakTHueckue
3aJlaHusl, CEMUHAPBI
MMEPUOJIMUECKUI 3AKOH 1 IIpoBepka 0T4ETOB 110
3 NEPUOJUYECKAS CUCTEMA 1 6 - - - - JIP, npakThyeckue
SJIEMEHTOB 3aJaHUs, CEMUHAPBI
PA3BUTHE TIPE[JICTABJIEHIHN O [IpoBepka oTueTOB 1O
4 XUMITHECKOU CBA3U 1 14 10 - 1 12 | JIP, npakTu4eckue
3aJIaHus, CEMUHAPBI
KOMIUIEKCHBIE COE/IJMHEHUA IIpoBepka OoT4ETOB MO
5 1 8 4 3 1 12 | POBCP
JIP, npakTnyeckue




Bunpt yue6HOM paboThI, BKIIIOYask CAMOCTOATEIBHYIO paboTy DopMBI TEKYIIEro

= 00YJaroIXCsl U TPYAOEMKOCTh KOHTPOJIS
No 1/t Paznen aucuumiuHbl/ TEMBbI § (B acax) YCITEBAEMOCTH;
3 g 2 dopma
KonTakTHas paboTa npenogaBatessi C 00 y4arOIIUMHCS g % - TIPOMEKYTOUHOI
3aJlaHusl, CEMUHAPBI
OCHOBBI XUMUYECKOH [IpoBepka 0T4ETOB O
6 TEPMOIMHAMUKH 1 7 10 6 1 4 JIP, mpakTHuecKkue
3aJJaHHsI, CEMUHAPHI
[IpoBepka OT4ETOB 1O
7 ggnl\{q%l?{}]?g}]igf? gﬁg[gﬂgmn 1 5 10 10 1 4 JIP, mpakTH4eCcKue

3aaHuA, CECMUHAPbI

[TpoBepka OTYETOB 1O
8 PACTBOPLI 1 12 10 10 1 2 JIP, mpakTH4eckue
3aJIaHus, CEMUHAPBI

[IpoBepka oT4eTOB 1O

g | PR A I RAT XML 1 4 44 40 4 22 | JIP, npaxtuueckue
3aaHusl, CEMUHAPBI
10 3auéT, 3x3aMeH
Hroro yacon 72 108 74 12 69 3ader, SK3aMcH

B paboueii npoepamme no oucyuniune npu 8blnoIHeHuU 1aO0OpaAmopHsix pabom npeodyCMompeHa RPAKmMUYecKas no020mo6Ka 6 8Uoe GblNOJHeHUs

OMOENbHBIX 8UO08 PAdOM, CEA3AHHBIX C OYOyuel npogeccuoHaIbHOU 0esimelIbHOCMbIO .




4.2 Tlnan BHeayIUTOPHOH CaMOCTOSITEJILHOM Pad0ThHI 00YYAIOIIMXCS 1O TUCIHIINHE

CamocrosiTenbHas paboTa 00yJaronmxcs

yqe6H0-M€TOI[I/I‘{€CKO€

Cemectp Hassanwue pa3gena, Tembl B —_ Cpoxku Tpynoémk OcueeH(();f;(o)e 06ecnequvne
U] CaMOCTOATCILHON PA0OTEI BEIOMHEHHS |oCTh (uac.) pea CaMOCTOSITEIIBHON paboThI
BBEJIEHUE B OBLIYIO N 3anauu 1 ynpakHeHus 1o
1 HEOPTAHMYECKYIO XUMHIO | [TonrotoBka K KOHTPOJILHOM paboTe, ——— 1 KonTponsHas ob1eii xumun : yueb. nocodue
pereHue 3a1a9 1Mo TeMe p paboTa /H. JL. I'nuuka. - Usn. crep. -
M. : KnoPyc, 2011. - 240 c.
CTPOEHHUE ATOMA 3aga4un ¥ ynpaxHEHHs 110
[ToaroroBka K KOHTPOJIbHOII padoTe, KonTponbHas ob1eii xumun : yueb. nocodue
CEHTIOpb 2
pelieHune 3a/1a4 1o TemMe pabora /H. JL. I'nunka. - M3n. crep. -
M. : KuoPyc, 2011. - 240 c.
3amauu ¥ ynpaxHeHHs 1o
o01ieit xuMu : yued. mocobdue
/ H. JI. Tnunka. - U3n. crep. -
CremneHs M. : KnoPyc, 2011. - 240 c,;
HOI[FOTOBKa K CCMHUHApy 110 TEMC Heopranunueckas xumus :
«AmomHo-MONIeKynapHOe yueHuey, 2 AICTHBHOTO yueb. st cTy. By30B: B 3 1./
ydacTusi B pen. YO. JI. Tperpsikos. - M. :
CEMUHApe Axanemus. - (Brlciiee
npodeccnoHanbpHOE
oOpazoBanue: EcrecTBeHHBIC
HAYKH).
CTeleHb Metoauueckue ykazaHus
[ToaroroBka Kk ceMuHapy Mo TeMe 6 AKTUBHOI'O K ITPAKTUKYMY «O6mas
«Cmpoenue amoma» y4acTus B XUMUS. XUMUS
CEeMHHape HEMETaJJIOB»
ITonroroska ordera o JIP Meronnueckne ykazaHus
«OnpeneneHne YKBUBAJIEHTa MeTajlia 1 IIpoBepka K IpakTHKyMy «O0mias
10 KOJIMYECTBY BBITECHEHHOT'O OT4YETa IO XUMUS. XUMUS

BOZIOpOJIa»

pabore. YO

HEMCTAJJIOB»




CamocrositenbHas paboTa 00y4Jaronmxcs

Y‘le6H0-MeTOI[I/I‘ICCKOC

Cemectp HazBanwe pasnena, TeMbI Bt CAMOCTOS TETBHO paGoTH: Cporar TpyAoemK OCI;)Z};(();I;(Q)G 06ecnequvI/Ie
BHIIOJHEHNS | 0CTB (Yac.) CaMOCTOSTEILHON paboThI
CTPOEHHME ATOMA IlonroroBka otuera 1o JIP Metoauueckue yKkazaHus
«OnpeneneHne MoJIIpHOM Maccsl 1 ITpoBepka K MpakTUKyMy «O01as
JUOKCHUIIa yriiepoaa» oTYyera o XUMUS. XUMUS
pabore. YO HEMETaJUIOB»
PA3BUTUE CreneHsn Meroauueckue ykazaHus
MPEJICTABJIEHMI O [ToAroToBKa K CEMHHApY IO TEME AKTUBHOTO K npakTuKymy «O06mast
XUMUYECKOU CBS3U «Xumuueckas céa3vy OKTAOP, 12 y4acTHs B XUMHS. XUMHS
ceMuHape HEMETAJUIOB»
KOMITJIEKCHBIE [ToaroroBka Kk ceMUHapy Mo TeMe Crenenb Meroauueckue ykazaHus
COEJJUHEHUWA «Komnnexcuvle coedunenusiy» AKTUBHOT'O K IpakTUKyMy «O0mast
Hos0pE 10 y4acTHs B XUMHSL. XUMUS
CeMHHape HEMETaJIOB»
ITpoBepka Meronnueckne ykazaHus
[ToaroroBka oT4era 1o 1abOpaTOPHOI 5 oTYyera mo K npakTuKymy «O011as
pabote «KommiekCHbIE COSTUHEHUS» pabore. YO XUMHSI. XUMUS
HEMETaJUIOB»
OCHOBEBI XHMHqECKOﬁ HOI[FOTOBK& K CEMHUHapy IO TeMe CremneHp MGTO,Z[I/I‘-IGCKI/IG YKa3aHHA
TEPMOJ/IMHAMMKHA «Tennoevle s¢hghexmor xumuyeckux ) AKTHBHOTO K npakTHKyMy «O061mas
peakyuii. OcHOBHbIE NOHAMUS y4acTHs B XUMUSL. XUMUS
XUMUYECKOU MepMOOUHAMUKU» ceMHHape HEMETaJUIOB»
[ToaroroBka otueta no JIP ITposepka MeToanyeckue yka3zaHUs
«OrnpeneneHne SHTAIBINN PEaKIHH 1 oT4yera mo K IpakTUKyMy «O01ast
HEUTpanu3anuu CUIbHOTO OCHOBAHUS pabote. YO XUMUA. XUMUS
CHJIBHOU KHCJIOTOM» HEeMeTaJUIOB»
[ToaroroBka oT4eTa 1o J1a00OpaTOPHOI 1Iposepxa Meroxirieckite ykasariiis
oTuera 1o K npakTuKymy «O01mas
pabote «OnpenenecHue TEnIOThI HOSIOPb 1 paGore, YO I

TUpaTaun»

HEMCTAJIJIOB»




CamocrositenbHas paboTa 00y4Jaronmxcs

Y‘le6H0-MeTOI[I/I‘ICCKOC

" Onenounoe
Cemectp Hassanwue pa3gena, Tembl B 5 036 Cpoxu Tpynoémk obecrieueHne
HJ1 CAMOCTOATC/IEHOM PA0OTEL pemonenns |octh (vac)| Do PO CaMOCTOSITENBHOM PabOThI
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4.3 Conep:xanue y4eGHOro MaTepuaia

Couepma}me pa3aeioB 1 TeM JUCHUILIMHBI

1. OBIIIAA XUMUA

1.1. BBEAEHUE

MecTo oOmieii XuMuHu B CHCTEME XMMHUYECKUX HaykK. OCHOBHBIE ATambl Pa3BUTHS HAYKH.
3aKOH coxpaHEHUsi MaTepuud U HHepruu. OCHOBHBIE CTEXMOMETPUUYECKHE 3aKOHBI XHMHH.
ATOMHO-MOJIEKYJISIpHAs TEOpUsl. XMMUYECKasi aTOMUCTHKA.

1.2. CTPOEHUE ATOMA

PazButue mnpenctaBieHuit o crpoeHun aroma. Moxens JIx. Tomcona. O6mias
XapaKTepUCTUKa aTOMHBIX crekTpoB. CnekTp artoma Bojpopona. IlmanerapHas Mojaenb
Pezepdopna. Teopusi crpoenust aroma H. bopa. Bknag 3eemana u 3ommepdenbaa B pa3BuTHE
teopuu bopa.

[TonsTue o KBaHTOBOW MexaHuKe. J[BOWCTBEHHas MPUPOAa MUKPOOOBHEKTOB. COOTHOIIEHHE
ne bpoitnsg. CooTHOlLIeHHE HEONmpeaeNeHHOCTe, MPUHLIUI HeompeaeneHHoctu ['eiizenbepra.
VYpauenue lllpenunrepa. BonnoBas (ynkums, ee ¢gusndeckuii cMpici. PemeHue ypaBHEHUs
[Ipenunrepa ais OAHOMEPHOIO NOTEHIMAIBHOIO AIIMKA. [[MCKPETHOCTh YHEPrUH NIEKTPOHA.
[lonsTie O TpeXMEpHOM MNOTEHUHMAIBHOM SUIMKE. Pe3ynpTaTel pelIeHHs ypaBHEHUS
[IpenuHrepa s atoma BOLOPOJIA.

[loHsiTHe O KBaHTOBBIX YHUCJIAX 3JEKTPOHA B aTOMeE, CIHH. MHOr0O3JIEKTPOHHBIE aTOMBI.
[MpuHuun muHumyma sHepruu, npuHuun I[laynu, nmpaBwio XyHaa (MPUHLOMI MaKCHUMaJbHOMN
MYJIBTHIUIETHOCTH). EMKOCTB 3JIEKTPOHHBIX 000JI04€K. DIEKTPOHHBIE KOH(UTypaluu aTOMOB B
HX OCHOBHBIX COCTOSTHUSIX.

1.3. IEPUOJTUYECKUI 3AKOH U ITEPUOJIMYECKASI CUCTEMA DJIEMEHTOB

[IpenpicTopust OTKpBITHS 3akoHa (Tabmuna JlaByaswe, Tpuansl [leGepeitHepa, cnimpans ae
[Mankyprya, 3akoH okTaB). Poib MenneneeBa u Meiliepa B OTKPBITUM U Pa3BUTUU
MEePUOJUYECKOro 3akoHa. 3akoH Mo3iau. CoBpeMEHHOE COCTOSHHUE MEPHOJIUYECKOro 3aKOHaA.
[lepunonuueckas cuctemMa ¢ TOUKU 3pEHUSI CTPOEHUS aToMa (PaJnyChl aTOMOB U MOHOB, SHEPTHUS
Y TOTCHIMAJI WOHU3aNNH, dGGEKTUBHBIN 3apsa sapa U pacdéT KOHCTAHTHI IKPAaHUPOBAHUSA,
CPOACTBO K DJJIEKTPOHY, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCJIEHUS U BaJEHTHOCTH).
OnexTpoHHbIe aHajor. [ToHsTHE 0 KaltHOCMMMeTpHuH. [lepCcreKTUBBI Pa3BUTHS TTEPUOAHMIECKOM
CHCTEMBI.

1.4. PA3BUTHE NPEJACTABJIEHUI O XUMUYECKOU CBSI31

Tunel XUMHYECKON CBA3U. DKCIIEPUMEHTAILHBIE XapaKTEePUCTUKN XUMHUYECKON CBS3U (AJIMHA
CBSI3U, HANpPaBIEHHOCTh CBSI3H, SHEPrus cBs3u). KojmuecTBeHHas OlEHKA MOJSAPHOCTU CBS3H.
JIMIIOJIbHBIN MOMEHT.

[Tonsitue 06 noHHOM cBsA3U. Teopus M sHepreTuka MOHHOM cBs3u. HeHampaBneHHOCTH U
HEHACBIILIEHHOCTh HOHHOM CBSI3U.

KoBanentnast cBs3p. Ilpupona koBaJieHTHOM cBsi3u. KBaHTOBOMEXaHMYECKHME METOMBI
OMHUCAHUsI XUMUYECKOM CBsS3U. Meron BaJlIeHTHBIX cBs3ed. BanentHocth B pamkax MBC.
JIOHOpPHO-aKIIENTOPHBI  MexXaHW3M  00pa30BaHHMS  KOBAJICHTHOH  cBsi3u. [lonspu3anus
KOBAJICHTHOM CBsi3W. HampaBlIeHHOCTh M HACBIIIEHHOCTh KOBaJEHTHOW cCBsi3u. KoHuenuus
rubpuamzanuu. KpaTHOCTh CBsI3M, G- W T-CBA3H. MeTON MOJIEKYJSIPHBIX —OpOHUTaei.
Casi3bIBalOIIME, pa3phIXJAOMIMe U HecBszbiBatoue opoutamu. [lopsgox cs3u. CrpoeHue
MPOCTENIINX IBYXaTOMHBIX (TOMOSIIEPHBIX U reTeposiiepHbIx) yactull no Mmerony MO JIKAO.
N30351€KTpOHHBIE cCUCTEMBI. [TapamMarueTusm.

MexMoeKyIsIpHOE B3aUMOJIeCTBUE. BUIBI MEXMOJNEKYJIIPHOT0 B3auMoiei cTBUs. BaH -
JIep-BaallbCOBbI  CHJIBI: OPWUEHTAllMOHHBIM, WHIYKIMOHHBIA W JUCIEPCHOHHBIH 3 EKTHI.



Bonoponnast cBsaA3b. Pazmmuus B (U3MYECKUX CBOMCTBAaX BEIIECTB C PAa3JIMYHBIM THIIOM
XUMUYECKOH CBSI3U.

1.5. KOMIIJIEKCHBIE COEJVMHEHW A

OO6mast xapakTepuUCTHKa KOMIUJIEKCHBIX coequHeHuid. lleHTpanbHblii atoM. Jlurasnupbl.
Koopaunanmonnoe uwucio. BuyTtpennss cdepa. Bremmnss cdepa.  Knaccudukanum
KOMIUIEKCHBIX coeauHeHnid. HoMeHknaTypa KOMIUIEKCHBIX cOeInHeHui. Teopernueckoe u
MPUKIIAIHOE 3HAYEHHWE KOMIIJIEKCHBIX COeIMHEHUH. M30Mepusi KOMIIEKCHBIX COEIMHEHHU.
Koopnunannonnas teopust BepHepa kak nmepBasi yaadHasi OMBITKA TEOPETUIECKOTO 00BSICHEHHS
CTPOCHHSI KOMILJIEKCHBIX COEAUWHEHMI. Ycmexu W orpaHudeHusi teopun BepHepa. Meron
BAJICHTHBIX CBSI3€H, TEOPUsA KPHUCTAJUIMYECKOrO TMOJIA, TEOpPUs IO JMIaHAO0B M METOJ
MOJIEKYJIIPHBIX ~ OpOHMTaNel MNPUMEHUTEIBHO K XUMHUYECKOM CBSI3M B KOMIUJIEKCHBIX
COCIMHCHUSIX.

1.6. OCHOBbI XUMHNYECKO TEPMOJIUHAMUKU

[lonaTe O XUMHUYECKOHM TepMoaMHaMHKe. TepMoauHaMuueckue cuctembl. DyHKIUH
cocrosiud. [loHatne o BHyTpeHHed sHepruu. Ilepsoe Hauano tepmoamHamuku. Teruiora,
paboTa M H3MEHEHHE SHEPruu IpH XUMHUYECKOM peakiuuu. OHTajblMs, €€ H3MEHEHHUE B
xuMu4ueckoM mpouecce. 3akoH JlaByasbe-Jlamnaca. 3akon ['ecca, ero mpakTuueckoe 3Ha4Y€HHE.
DHTanbnusg o0pa3oBaHMs. DHTAJIBINS CTOpaHUA. DHTaIbNUS peakiuu. [loHaTue o cranmapTHOM
cocrosiHuU. CTaHAapTHAas SHTAJbNUA. 3aBUCUMOCTb SHTAJbIIUMU OT TemmepaTypbl. MI3MeHeHue
SHTANBIUKN Tpu (a3oBbIX mepexogax. CTaHIapTHOE U3MEHEHHE SHTAJIBIHUU MPH XUMHUYECKUX
peaknusx. Bropoe Hauano tepmoanHamMuku. [Tonartue 06 sHTponuu. DHTponus Kak (QyHKIuUS
cocrosiHud. KBaHTOBOMEXaHM4YecKas MpUpPOJA OHTPONHMH. 3aBUCHUMOCTh OSHTPONMHM  OT
TtemnepaTypel. M3meHenue sHTponuu npu (a3oBbix mnepexonax. CraHaapTHas SHTPOIMMSL.
CranmapTHO€ W3MEHEHHE OSHTPONUU TPU XUMUYECKUX peakiusx. [loHstue o cBOOOAHOM
sHeprun. DHeprus ['n66ca u sueprust ['ensmromnbia. CTaHaapTHBIA W300apHO-U30TEPMUYECKUN
MOTEHIIMAT ¥ HAMIPABJICHUE XUMUYECKHX ITPOIECCOB. DHTAIBIUNHHBIA M SHTPOIMUHHBINA (aKTOPBI
1 HaIlpaBJIEHUE XUMHUYECKUX MPOLIECCOB.

1.7. OCHOBHBLIE ITOHATUSA XUMHWYECKOU KUHETUKHA

Wcrnnnable n kaxymmecs paBHoBecusa. CKOpocTh XMMHMUECKOH peakuuu. KnHermueckuit
BBIBOJ] 3aKOHA JEUCTBUS Macc. MONEKyIsIpHOCTh M TOPANOK peakiuil. CloXHbIE peakiuu —
napajulejbHble, IIOCIEI0BATEIbHbIC, CONpPsLKEHHBIE, LenHble. KuHeTndyeckue KpuBble I
UCXOIHBIX BELIECTB U IPOAYKTOB peakUuu. BiusHue TeMmrepaTypsl Ha CKOPOCTb PEaKIMH.
ITpubmmxenHoe npasuwio Baur-I'odda. YpaBHenue AppeHuyca. DHeprus axkTHBALUU, €€
¢bu3nuecKkuii CMbICI, METO/bl ONPEAETICHUS U3 ONBITHBIX AaHHBIX. [IOHATHE O TEOPUM AKTUBHBIX
COyJlapeHMI U aKTHBHOM (IIEPEXOAHOM ) KOMILJIEKCE.

Xumuueckoe paBHoBecue. OOpaTUMOCTh  XMMHUYECKHMX  IpoueccoB. KoHcrtaHTa
XMMHUYECKOTO PAaBHOBECUS. 3aBUCUMOCTb IIOJIO)KEHHMSI PAaBHOBECHS OT TEMIIepaTyphl,
KOHLIEHTpalMu U JaBieHus. CBA3b KOHCTAHThI XUMHYECKOTO paBHOBecHs C 3Heprueil I'm60ca.
Hcnonp3oBaHnue BEIMYUH CTaHAAPTHBIX WM3MEHEHWM SHTaJbIIMM M DHTPONMUM PEAKLHUU UL
pacuera kKoHcTaHT paBHOBecusi. [Tpunuun Jle [llatenke.

['omoreHHslil U rereporeHHbI Katanu3. BiMsHue kaTaau3aTopa Ha KOHCTAaHTBI CKOPOCTH
npsiMoi M oOpaTHOW peakuuil. Mexanusm karanuza. CeleKTUBHOCTh KaTanusza. VHruOUTOpHL.
Karamutnueckue sanl.

1.8. PACTBOPHI

PactBops! kak (asza mepemenHoro cocraBa. Kommouaasie pacTBopbl. Poiib KOJUTOMAHBIX
pacTBOpPOB B HayKe W MpakTHKe. PacTBOpel TBepmble, ra3000pa3Hble W KUJAKHE (BOAHBIC H
HeBoaHbIe). CrocoOBl BBIpaXKEHHUS KOHIICHTpalMH. TepMOJAMHAMUKAa W KWUHETHKAa IMporecca
pactBopeHus. MneanbHbie U peaabHble PaCTBOPHI.



PacTBOpbl HE3NMEKTPOAUTOB. JlaBieHHE HACBIIEHHOrO0 Mapa OWHApHBIX pPacTBOPOB.
Kunenue u orBepaeBanue pactBopoB. 3akoHbl Payns. fIBinenue ocmoca. 3akoH Bant-I'odda.
MeTtonb! onpeaencHus: MOJIEKYJIIPHBIX MAacC PACTBOPEHHBIX BEIIECTB.

Henoguunenue  pacTBOpoB — 3JeKTpoiaMTOB  3akoHam Payns u  Baur-T'oddoa.
N3oronnveckuii koaddunuent. CuibHbIe U ClIa0ble AJICKTPOIUTHL. PaBHOBECHsS B pacTBOpax
cnalbIX 3JIEKTPOIMTOB. DaKTOPbI, BIMSIOMIME HA CTENEHb AJIEKTPOJIUTHYECKON JHCCOLUAIIH.
3akoH pa3Benenus OctBanbaa. Kaxymascs crenenp auccouuanuu. [lonsatue 06 akTHBHOCTH U
kodpduieHTe akTUBHOCTH. Boxa kak BaxkHeWmmuii pactBoputenb. HMoHHOe mnpousBeneHue
BoAbl. Bomoponmueiii mokazarens. [lonstue 00 wHaukatopax. bydepHbie cuCTEMBI.
[IpousBenenue pacTBOPUMOCTU. YCJIOBUS O0pa3oBaHUS U PACTBOPEHHS IJIOXO PAaCTBOPHUMBIX
coequHeHui. ['mapomus comed. TeopurM KHUCIOT M OCHOBAHUM: paHHHUE TEOPUH, TEOPUS

AppeHunyca, NpOTOHHAs, JIEKTPOHHAsA, TEOPUS COJbBO-CHUCTEM, TEOpPHsl YCAaHOBMYA, TEOPHS
XKMKO.

2. HEOPTAHUYECKASA XUMUSA HEMETAJLJIOB

BBEJIEHUE
MecTo HeopraHM4ecKoll XHMHUU B CHCTEME XUMHUYECKMX HayK. OCHOBHBIE 3Tallbl
pa3BUTHS HEOPraHUYECKOM XuMnH. IlepcreKTUBBI pa3BUTHS U «TOYKU POCTay.

2.1. BOJOPO/J. BOJA. ITIEPOKCH]J] BOJJOPOAA

Bogopon - mepBblii dneMeHT mnepuoguveckor cucteMbl. OCOOEHHOCTH CTPOEHUS
atoMa Bogopoaa. M3oromel Bogopoaa — HpPOTHM, AeHTepHil, TpUTHUH. PacnpocTpaHeHHOCTbH
BO/I0OpOAa, (GOpMBI €ro HaxoXJeHus B mpupone. BaneHntHsle coctosHus Bojopoaa. Pasmepsl
aTOMOB M MOHOB. MOJIEKYJISIPHBII U aTOMapHBI BO10pOA, pr3nueckre 1 XMMUYECKHE CBOICTBA.
JlabopaTopHble M TEXHHYECKHE CIOCOObI TONy4deHHs Boaopoaa. llpuMeHeHHe BOIOpPOAA.
IMuapunel kak coeauHeHUs BOAOpPOAA C MeTajllaMd UM HeMeTaulaMu  (TaJlor eHHbI,
XaJIbKOT€HU/JIbl, MHUKTOIeHUAbl U T.J.). PacTBopuMocTs Bomopoja B Merajuiax. dusznueckue u
XUMHUYECKHEe CBOWCTBA THApHU10B. [loyueHne u npuMeHeHue TuIpUI0B.

Bona xak BaxHeitnee coequHeHne Bonopoaa. Pois Boasl B Guocdepe u B reocdepe.
CrpoeHne MoJIeKynbl BOABL. Accoupanus MOJIEKYJ BOJbl 32 CYET BOJOPOAHBIX CBS3EH.
AHOMaJIbHBIE CBOKCTBA BOJIbL. DU3HUECKME U XMMUYECKUE CBOMCTBA BOABI. Kprcramioruaparsl.
Tspoxenas Boga, €€ CBOMCTBA.

[Tepoxcun Bonopoaa. CTpoeHHEe U yCTOMYMBOCTH MOJIEKYJIbl. CIOCOOBI MOTyUYEHUs U
OpUMEHEHHEe  Iepokcujga  Bopopona.  OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIE  CBOMCTBA.
[TepokcHKHUCTOTHI (HAIKUCIOTHI) U UX COJM — CTPOEHHE, CBOWCTBA U NMPUMEHEHHE Ha MpUMepe
T000# MepoKCcoKucnoThl. [lepokcuipl MeTanIoB Kak IPOM3BOJHbIE TIEPOKCH A BOJOPOA.

2.2. KUCJIOPO/

ITonoxenne kuciaopona B Iepuoauueckor cucreme. CTpoeHHME AaTOMHOIO sapa M
AIIEKTPOHHOM 000JI04KM aToma Kuciopoga. PacmpoctpaneHHocTh kucnopona. CrpoeHue
MoJiekyJibl. [lapaMarneTusm MosekynsipHoro kuciopona. dusznyeckre 1 XMUMUYECKUE CBOMCTBA
MoJIeKyJIsipHOro kuciopoga. [lomyuenue kuciopoga B j1a0OOpaTOpUd M B HPOMBIILICHHOCTH.
Kunkuii kucnopon. [Ipumenenue kuciopona. Baxxnelme KuciIopoIHble COSAUHEHUS - OKCHIbI
METaJUIOB U HEMETAJUIOB, TUJPOKCHIbl. DPU3NUECKUE U XUMUYECKUE CBOKMCTBA OKCHAOB. Poib
KHCIIOpOAa  Kak  CcaMOro  pacnpoCTPaHEHHOTO  dJeMeHTa B OHOJIOTMYECKHX U
MUHepaloodpasyronmx mnpoieccax Ha 3emute. [lepokcuabl U cynepokcuabl (HaAMEPEeKHCH), UX
nonydenne u cpoiictBa. Ctpoenue moHoB 022 m Op ¢ mosuumit meroga MO. O30H, ero
MOJIy4YeHHE, CBOMCTBA, MPUMEHEHUE [JsI O30HUPOBAHUS BOABI M BO3JyXa, B KauecTBe
okucimutenss B cuHTe3e. O30HUABI, HMX TMOJy4YeHHe, cBoiicTBa. [IpuMeHeHHe 030HUIOB,
MEPOKCHUJIOB U CYNEPOKCUI0B. OKCUTEHUIIbHBIE KOMITJICKCHI.



2.3. TAJIOT'EHBI

Ilonoxenne  rajmoreHoB B nepuogudeckoil — cucreme.  CTpoeHME — aTOMOB.
PacnipocTpaHeHHOCTh, Ba)KHEWIIME MHUHEpaibl. Pa3meppl aTOMOB, XapaKTEpHbIE BaJEHTHBIE
COCTOSIHUA. V3MEHeHHe »IEKTPOOTPUUATEIbHOCTY M XHMHYECKOW AaKTUBHOCTU B psay
rasoreHoB. CTpoeHHe MOJICKYJ TaJloreHOB. MexXMOoIeKyJsspHble B3aumoeiicteus B psaay F-Cl-
Br-1 u arperatHoe cocTOsIHHE rajJlor€HOB. XMMUUYECKHE CBOMCTBA rajlor€HOB, B3aUMOJICHCTBUE C
MeTaiamMu U Hemetauilamud. ConeoOpa3Hble TaloreHUAbl. MeXraaoreHHbIe COCAHHEHUS.
[Topsimok BBITECHEHHSI TaJOTEHOB W3 pAacTBOPOB HX TaloreHuaoB. JlaGopaTopHble w
MTPOMBIIIICHHBIEC CITOCOOBI TTOJYYEHHS TAIOT€HOB (XUMUYECKHUE U YJIEKTPOXUMHUYECKHE METOIBI).
TokcuuHOCTh TasoreHoB. IIpuMeHeHHMe rajaoreHoB. ['aJoreHoBOmOpOIBI, HX MOJIyYEHHE,
¢busnyecKue U XUMHYECKHE CBOWCTBA. VI3MEHEHHE CHIIBI Tajor€HBOAOPOIHBIX KUCIOT B PSIY
HF-HCI-HBr-HI. ConsHast KucioTa Kak OJHA W3 BaXHEHIIMX MHHEPAIBHBIX KHUCIIOT, €€
CBOMCTBa, MOJIyueHHEe W TMpuMeHeHue. [lmaBukoBasi KHCIIOTa, OCOOCHHOCTH €€ CTPOCHHS,
npuMeHeHue. Kucnopoiuble coelMHEHUsI TaIOT€HOB - OKCHJIbI M TaJOr€HCOIepKallie KUCIOTHI.
N3meHeHne yCTOWYMBOCTH KHCJIOPOAHBIX coenuHeHui ramoreHoB B psaay Cl-Br-I. Peaknum
B3aMMOJICHCTBUSI TaJIOTEHOB C BOAOW. XJIOPHOBATHCTash KHUCJIOTA, €€ COJM - TUIOXJIOPHUTHI.
XnopHasi u3BeCTh. XJI0pUCTast, XJIOPHOBATAs, XJIOPHASI KUCTIOTHI M UX COJIM — XJIOPUTHI, XJIOPaTHI,
nepxsiopatbl. CrmocoObl  mosiydenusi. CTpoeHHWE U CBOMCTBA, NPUMEHEHHE Ba)KHEUIINX
KHCIIOPOACOAEPKAIMX KHUCIOT XjJopa M ux cosied. COIOCTaBIEHUE CHJIBI KHCIOT H
OKHUCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB B PSAY KHUCIOPOACOAEPXKAIIUX KUCIOT. OKCHIbI
xsopa Cl20, ClO; u Cl207, uX ycTOWYHUBOCTh U OKHCIIMTEIBHO-BOCCTAHOBUTEIIbHASI AKTHBHOCTb.
Kucnoponconepxkamye KUCIOTHI Opoma, MOAa W HX COJHM, COCTaB, IMOJy4YeHHE, CBOKCTBA.
Oxcunbpl Opoma u uona. HeycroWuumBOCTh KHCIOPOAHBIX KHUCIOT U OKCHJIOB Opoma.
AmpoTepHOCTh HOHOBATUCTON KUCIOTHI. [lonyueHne u cBoicTBa HOJHBIX KUCIOT U UX COJIEH.

2.4. IIOATPYIIITIA CEPBI
OO01mas XxapakTepucTHKa 3JEMEHTOB MOArPyNIbl cephl. [lonoxkeHne B mepruoandecKon
CHCTEME, CTPOCHHE aTOMOB, pPAaCIPOCTPAHEHHOCTb, (OPMBI HAXOXKJCHHUS B IPUPOJE.
XapakTepHble BaJIeHTHbIE cocTosiHUS. Pusnyeckue cBoiicTBa cB00OAHOM ceprl. Ee amnorponHbie
u nomumopdubie Mogudukanuu. XuMudeckue cBoiictBa cepbl. COeNMHEHUS ¢ METALIAMU U
Hemetaiuiamu. [lomyuenue, crpoenue u cBoiictBa cepoBonopoaa. Cynbduabl, THAPOCYIb( UIBL,
nomucynbduasl. MHOrocepHucThie BOMOpOAHBIE coeauHeHus. CynbGuAbl METalIoB Kak
BaKHEWIlee MMHEpaJbHOE chipbe. lcmonp3oBaHue Cynb(QUIOB METAUIOB B  TEXHUKE.
Kucnoponueie coenunenust cepbl. CriocoObl MOMy4eHHUs, CTPOEHUE U CBOICTBA OKCHAA CEPBI
(IV). Cepaucras xuciaoTa, €€ CTPOCHHE, CIIOCOOBI TOJYYCHHUS, OKUCIUTEIbHBIC |
BOCCTaHOBUTENbHbIE cBOMcTBA. Cynb(uUTh U OUCYIBOUTHI, UX YCTOHYUBOCTH, OKUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIE CBOMCTBA. XJIOPUCTBIA THOHWII, THOCEPHUCTASI U MIOJUTUOHOBBIE KHCIIOThI U
UX coiu (CTpoeHue, HoijlyueHue, cBoiicrBa). CepHoBaTHCTasi KUCIOTA, TUOCYJIb(AaT HaTpHUS.
Kucnopoaueie coenunenus cepsl (VI). CepHblii aHruapua, €ro cTpoeHHe, (U3NUYECKUE U
XMMHUYECKHUE CBOWCTBA, MOJy4eHHE M3 cepHHUcTOro rasza. CepHas KUCIOTa, €€ CTPOCHHUE,
¢busznyeckue u xumuueckue cpoiictBa. Omneym. Cynbdatsl, Oucynbdarbl, TpUPOAHBIC
IPOU3BOAHBIE CEPHOI KUCIOTHI. [IMpocepHas Kkuciora, mupocyabhaTel. XJIOPUCTHINA CYIb(YypUII
U xjopcyib(hoHoBas KucinoTa. [lepokcoancepHas KuciaoTa, MepOKCOANCYIb(HAThl, HX CBOMCTBA.
Cenen u Ttemnyp. CBoiicTBa CBOOOAHBIX DJJIEMEHTOB. BakHeWIne KHCIOPOAHBIE U
BOJIOPO/IHBIE COEMHEHUs celeHa U Testypa. CelneHuIbl U TETYypHbI, UX POJIb B TEXHUKE.
Kucnopoausie coenunenus cenena (1V) u temmypa (IV) - OKcuabl U KHCIOTHI, UX CBOMCTBA.
Kucnoponusie coenunenus cenerna (V1) u temnypa (V1) - okeuapl u kuciaotsl. ComocraBieHue
CBOMCTB U CTPOCHMS BAXKHEHUIIMX COEMHEHUM CEPBI, CEJIEHA U TEILTypA.

2.5. A30T
Ctpoenue artoma. PacmpocTpaHeHHOCT, M HaxoxkzaeHue B mpupope. CrpoeHue
Mosekyasl azota (BC u MO). ®usnueckne M XUMHUYECKUE CBOWCTBA MOJIEKYJISIPHOIO a30Ta.



JIabopaTopHbIE U MPOMBILIUIEHHBIE CIIOCOOBI MOJTyueHus a3oTa. [lpuMeHnenne cBOOOAHOrO a3oTa.
Crpoenne ammuaka. CBoCTBa M MpUMEHEHNE aMMuaka. [ uapatel ammuaka. Cojiu aMMOHUS, UX
MOJIy4YeHHE W CBOWCTBAa. AMMUakaThl. HUTpuUIbl M aMuIbl Kak MPOU3BOIAHBICE aMMHUAKa.
I'mppasus, coctaB U CBOMCTBA. A30THCTOBOAOPOIHAs KUcnoTa U ee conn. COeMHEHNs a30Ta ¢
rajgoreHamu. Kucnopomseie coeauHeHus azora. MHorooOpasue KUCIOPOAHBIX COEIMHEHHI:
OKCHJIbI Pa3JIMYHOT'0 COCTaBa, KUciopoacoaepxamue kuciaorel. Okcun azora (l): momyuenue,
¢bu3nUecKue ¥ XUMHUYECKUE CBOWCTBA, CTPOCHHE MOJIeKyIbl, nmpuMeHenune. Oxcun azora (I1):
CTPOEHHE MOJIEKYJIbl, (U3MYECKHEe ¢ XHUMHUYECKHE CBOWCTBA, JIAOOPATOPHBIE CIOCOOBI
nonyuenus. Jlmokcun azora (okcun aszora (1V)): cTpoeHune MOJEKyJbl, AMMEpHU3alus,
noyiyueHue, (U3NUEeCKHue W XUMHUYECKHE CBOWCTBA, B3aUMOJCHCTBHE C BOJOW, MPUMEHEHHE.
Azortucteiii auruapun (oxeupa azora (111)): ctpoenune monekynbl, puU3ndecKue U XUMHYECKHE
CBOICTBa, MOTy4eHHe. A30THUCTasi KUCIIOTA: MOTyYeHHe, CTPOCHUE, CBOMCTBA. OKUCIUTEILHOE U
BOCCTAHOBUTEIBHOE JEHCTBUE Aa30THUCTOM KHCIOTHL. HHUTPHUTBI, MX MOJy4YeHHE U CBOWCTBA.
AzotHbll aHruApuA (okcua azora (V)): monydeHue, (U3NYECKHEe U XMMHYECKHE CBOICTBA,
CTPOEHHE MOJEKYJIbl. A30THasg KHUCJIOTa: CTPOEHHE, B3aUMOJEHUCTBHE C METaulaMU M
HEMeTaJulaMH, TMoJlydeHue B jabopatopuu, mpuMeHeHue. HutpaTel, monydeHue U CBOWCTBA.
AzoTHBIE YI00peHus.

2.6. DOCDOP U ITOATPYIIITA MBIIIBAKA

Crpoenue atoma. PacmpocTpaHeHHOCTh B Mpupoze, GpopMbl HaxoxaeHus docdopa
(bochoputhl, anatuthl). BameHTHbIe cocTosHHMS. AJioTpomHble Monudukanuu (docdopa.
Crpoenue Oemoro u KpacHoro ¢ocdopa, uxXx ¢uU3UUECKHEe M XUMHYECKHE CBOWCTBA.
B3aumopneiictBue gocdopa ¢ metamiamMmu 1 HeMeTautamu. [lonydenue u npumenenue gocdopa.
T'unpuner pocpopa. Crnocober nomyuenus Qochpuna. Comu pocponus. CpaBHEHUE CBOWUCTB
¢bochuna u ammmaka. Docuapl MeTauIoB (MOJIy4eHHE, CBOWCTBa). lanmoreHuasl u
okcuraynoreanabpl Gocdopa. Heopranuueckue mosmmepsl Ha ocHoBe (ocdopa. Kucimopoansie
coenquaenust ¢ocdopa. Oxcun docdhopa (lll): crpoeHne Monekymbl, CBOWCTBA, CIOCOOBI
nonyueHusi.  Docdopucras  KUCIOTAa:  MOJNy4YE€HHE,  YCTOWYUBOCTH,  OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIC U KUCIIOTHO-OCHOBHBIE cBoiicTBA. DochuThl. DochopHOBaTHCTASI KHCIOTA!
CTpoeHue, nonydeHue u cpoiicta. ['unodochutel. dochopHoBaTast kuciora, ee conu. Okcup
docdopa (V): cTpoeHHEe MOJEKYJIbI, TTOTyYeHHE, CBOMCTBA. [loydeHe 1 B3aMHBIC TTEPEXOIbI
opTo- MeTa- 1 nupodocdoproit kucnor. CrpoeHue u cBoicTBa GOCHOPHBIX KUCIOT U UX COJIEH.
I'maponus docdaros. IomumeradochaTtsr. Dochopubie ynodpenus. Heopranndeckuit 6eH3071 1
HEOPraHWYECKUH KaydyK.

CtpoeHue aToMOB TMOATPYIIBl MBIIMIbSIKA — MBIIIbSIKA, CYpbMbI M BHCMYTA.
PacnpoctpanenHoctb, MuHepasibl. [lodmydeHHe MpPOCTHIX BELIECTB M3 MNPHPOAHOTO CHIPHS.
dusnyeckue M XUMHUYECKHE CBOMCTBA, IpUMeHeHue. BayleHTHbIe cocTosHMs. BaxuHenmme
coequnenust Mmbimbsika (1) wu  (V): MBIIIBIKOBUCTBIA M MBIIIBSIKOBBI  aHTUIIPHUIBI,
MBIIIBSIKOBUCTAs! U MBIIIBSIKOBAsI KHCIOTHI, apCEHUTHI U apceHaThl. [IposiBieHne aM(OTEepHBIX
CBOWCTB y COEAMHEHHM MbIIIbiKa. XJIOpuabl, cyiabGuabl U THocomu Mbimbsaka (1) u (V).
Oxkcunbl cyppmbl  (III) u (V), cyppMsHHCTass W CypbMsiHas KHUCJIOTBI, AHTUMOHHUTBHI H
aHTUMOHaThl. COCTOSIHME COeTMHEHHI CYphbMbl B BOJIHBIX pacTBOpax. ['amoreHuasl CypbMbl H UX
ruaposn3. Cyiab(huasl ¥ THOCOIM CypbMbl. Bakneime coemunenust BucmyTa (l11): okcun u
TUAPOKCUI, colMu M okcoconu, cynbdua. Cocrosuue Bucmyta (lll) B BOmHBIX pacTBOpax.
Coenunenust BucmyTa (V) — BUCMYTAThI, MX TOJy4YeHUE U CBOWCTBA. BomopoaHeie coenHeHHs
MBIIIBSIKA, CYPbMbI U BHCMYTa: TOJY4YE€HUE, CBOWCTBA, CTPOCHUE, H3MEHEHHE YCTOHYNBOCTH B
psny As-Sb-Bi. ApceHuzbl, aHTUMOHH/BI, BUCMYTH/IbI: TOJy4YCHHE, CBOWCTBA. [IpuMeHeHHE
COCIMHEHHI IIEMEHTOB TMOTPYIIITHI MBIIIHSIKA.



2.7. YI'JIEPO/J]

Oco0eHHOCTH CTPOEHHUS aToMa, CIOCOOHOCTh 00pa3oBeiBaTh cBsizu C-C pa3nuuHOM
KpaTHOCTH. MHoroo6pasue coenvHEHU yriepoja, ero BajeHTHble (opmbl. Haxoxnenue
yriaepoja B npupoae. Kpucrannuueckas cTpykrypa aimasa u rpaguta. VickyccTBEHHbIE ajMa3bl.
Kap6un. ®ynnepensl. Ilpumenenue anmasoB, rpaduTa, cakh. AKTHBHUPOBAHHBIH YIroJib Kak
IOIJIOTUTENb Ta30B, [AapOB, PAaCTBOPEHHBIX BEIIECTB. XHMHUYECKHE CBOWCTBA YIJIEPOAA.
CoeanHenus ¢ MeTajllaMyd U HeMeTajulaMu. BakHeiue kapOuasl: cepbl (Cepoyriepon), a3ora
(unan), kpemHus (kapbopyHn), merajuioB. IIpocTeie M KOMIJIEKCHBIE IHMaHHUBL. LlManamubl
HIEJTOYHBIX U IeJI0YHO3EMENIbHBIX MeTaIoB. PoganncToBoiopoiHas Kuciiora u ee coiu. Ponan.
lanorenuapl yriaepoga - UYETBIPEXXJOPUCTBIN  yriaepoa, (TOpHPOU3BOIHBIE YIJIEpoJa.
Kucnopoausie coequnenus yrnepona. Okcun yraepoaa (I1): ctpoenne Mosexyibl, Moiny4eHne U
cBoiictBa. KoopauHanuoHHBIE COEOUHEHMsI OKCHAA yriepoja - KapOOHWIbI IEpPEXOIHBIX
MertaiuioB. @Pocred. llpumenenue oxcupa yruepopa. Jluokcua yriepoga: IOJy4YEHHE,
¢bu3nyecKkue U XUMMHYECKHE CBOWCTBA, CTPOCHUE MOJIEKYJIbl, IPUMEHEHHE. YTONbHAas KHUCIIOTa,
ee cTpoeHue M cBoiictBa. KapOGonaTsl, OuxapOonatel. KapOamuHoBas kucnora. [lodyuenue,
CTpOEHME U IPUMEHEHUE kapoamMua (MOUEBHHBI).

2.8. KPEMHUI

CrpoeHnne aroma, pacopOCTPaHEHHOCTb. POib KpeMHHS B NMOCTPOCHHHM 3EMHOU KOPBI.
OcHoBHble MuHepanbl. Kpucramnmueckas cTpykTypa kpemHus. llomyuenue, Qusuueckue u
XUMHUYECKue cBoiicTBa KpemHusa. Kpemuuii - mnonaynpoBogHuk. CoeauHeHUss KpeMHHUSA C
MetauilaMu U Hemetayamu.  Cumunuabsl.  CoeAuHEHMsT  KpeMHUsT ¢ rajoreHaMu.
KpemnedropucroBonopoanas kuciora, ee coiad. CoeluHeHus KpeMHHS C BOJOPOJIOM.
[Tomydyenue, crpoeHue, CBOWCTBA M TPUMEHEHHE CUJIAHOB. Pa3nuums B yCTONYMBOCTH
yIJIEBOMOPOIOB W cuiaHoB. Kucnopomusie coemunenuss kpemuaus. Oxcua kpemuust (11):
MOJIyYCHHE W CBOMCTBA. JIMOKCHJ KPEMHHS: OCOOCHHOCTH KPHCTANIMUYECKOH CTPYKTYPHI,
nonuMopdHBIX Moaudukanuii. [IpupoaHpie pa3HOBUIHOCTH AMOKCHIA KpeMHHsS. KpeMmHueBbie
KucnoThl. CUMKarenb: MmojiydeHue, npuMeHenue. [IpupoaHbie CUIMKATBl U alIOMOCHIIMKATHIL.
HckyccTBeHHBIC CUITMKATHI — CTEKIIA, CUTAIbl. CUITOKCaH, CUITMKOHBI.

2.9. bOP

CtpoeHne atoma, pacrnpoCTpaHEHHOCTb, HaxoxeHue B npupone. Ilomyuenune Gopa,
ero Qusnueckne U XUMHU4Yeckue cBoiicTBa. CoenuHeHns Oopa C MeTalJlaMH UM HEMETaJlJIaMH.
Hutpunel Gopa - rekcaroHadbHbI M KyOmdeckuil (Oopa3oH), HpuMeHeHHe. bopazod.
l'anorenuasr  Oopa. Heopranuueckue moaMMepbl Ha  OCHOBE  COeJUHEHHMH  Oopa.
bop¢ropucroBogopoaHas KucioTa, ee conu. bopoBogopo/sl, UX COCTaB, MOJIy4eHHUE, CBOWCTBA.
Crtpoenne nubopana. bopruapunel u Oopuasl MeTamuioB. KuciopogHsle coeauHeHus Oopa.
Oxcup 60opa. bopHbie kucioThl, ux cosu. [lonyuenue, crpoerue u rugponaus 6ypsl. [Ipupoausie
6opatbl. CioxkHbIe 3Qupbl 60pHOM KUCIOTHL. [IpuMeHeHne KUCIOpOAHBIX coelMHEHUI Oopa.

2.10. UHEPTHBIE U BJIATOPOAHBIE I"A3bI

OcoOeHHOCTH DIEKTPOHHOrO cTpoeHus: atomoB. Haxoxnaenue B mpupoae. CrnocoOsl
pasneneHus. dusnveckue cpoiictBa. OcoObIC CBOMCTBA refiusi, KBAHTOBAs KHUAKOCTh. OTKPBITHE
coenquHeHnit Omaroponubix raszoB. Kmatpatel. [lepBoe Xxumudeckoe COEIMHEHHE KCEHOHA.
@topuasl kceHoHa. [Ipupona cBasu B XeF4. Tpuokcua KceHOHa, ITEPKCEHAT-HOH, KCEHOHOBAs
KucioTa. XuMmus Kpunrtona. [[puMeHeHre HHEPTHBIX U 0JIarOpOHBIX Ta30B U UX COCAMH CHUM.



4.3.1 IlepeyeHb CEMMHAPCKUX 3aHATHH U J1a00pPaTOPHBIX padoT

Ne Ne paznena HaumenoBanue ceMuHapoB, TpynoémkocThb OrneHOYHBIE Dopmupye-
Ne U TEMBI MPaKTUIECKUX U JTa00PaTOPHBIX (gacer) cpencTBa MEIE
n/ | IUCHMIUIMH pabot Bcero IMpakTuy KOMITETEH-
I BI (MOJLyJIst) 4acoB eckas jaezecs
TIOATOTOB
Ka
TexHuka 0€30MACHOCTH MPH 1 CobecenoBanue IK-2.1
BBINIOJIHEHUH pabOT B IPAKTHKYME
1 BBEJIEHME | CemuHap «ATOMHO-MOJIEKYISIPHOE 9 5 YcrHOE IK-1.2
y4eHUE» cobeceoBaHmMe.
1. Onpenernenue S5KBUBAJICHTA IIpoBepka I1K-3,2
MeTajllla 10 KOJIUYECTBY oryeros o JIP. | ITK-6.1
BBITECHEHHOT'O BOIOpOJa
2. Onpenenenue MOJSIPHON Macchl KoHnTponbsHas IK-1.2
JIMOKCHUA yriiepoia pabota [IK-3,2
3. Pemienue 3agau no teMe I1K-6.1
2 CTPOEHHE CemuHap «CTpoeHHE aTOMay 10 VYcrHOE IK-1.2
ATOMA cobeceioBaHme
3 FEP?;BCHEAI/]IBEI CeMuHap «XUMHUYECKAs CBSI3b) 10 VYcrHOE IK-1.2
Efllmﬁ o cobeceoBaHMe
XUMUYEC-
KOU CBA3U
4 KOMILIEKC- | CemuHap «KoMIiekcHble 4 3 VYcrHOE IK-1.2
HbIE COETMHEHUS» cobecenoBanue
COEJIMHEHU
q 1. KommiekcHble coeTMHEHUS IIposepka I1K-3,2
oryeros no JIP. | T1K-6.1
5 OCHOBbBI CemuHap «TerioBsie 3P PeKThI 10 6 YcTHOE IIK-1.2
XI/H\;{ISEIEC— XUMUYeCKuX peakuuid. OCHOBHbIE cobeceloBaHUE.
TEPMOJIIHA | HOHATHS XUMUYECKOH
-MUKU TEPMOJANHAMUKI IIposepka I1K-3,2
1. Onpenenenuie SHTANBINNA otueroB mo JIP. | TIK-6.1
peakuy HeWTpalnu3aluy CHIBHOTO
OCHOBAHUS CHJIBHOM KHCJIOTOM
2. OnpeneneHue TEIIOTHI
rUparalnun
6 OCHOBHBIE | 1. 3aBHCHMOCTh CKOPOCTH pEaKLIUH 10 10 [TpoBepka [K-3,2
HOHATHA OT KOHIIEHTpAIINH BEIECTBA orueros o JIP. | T1K-6.1
XUMHMNYEC-
KOil 2. BausHue TeMnepaTypsl Ha
KUHETUKU | CKOPOCTb pEaKkLuH
3. CkopocTb B3auMOIeiiCTBUS
MAarHusi C COJISTHOM KHUCJIOTON
7 PACTBOPBI | 1. OnpeneneHue MOJSIPHONW MacChI 10 10 IpoBepka IK-3,2
HEIJIEKTPOIIUTOB otyeros no JIP. | TIK-6.1
2. Onpenenenne Kaxymiencs
CTEIEHH JHCCOLMAIIH MOJIEKYJ
3. XuMHuecKoe paBHOBECHE B
pacTBOpax AJIEKTPOIIUTOB
4. Tuaponus coneit
8 HEOPTAHMY | 1. Kucnopoz. Bomopon. Ilepokcun 44 40 [poBepka IK-3,2
E-CKAA BOAOPOJA otueroB o JIP. | TIK-6.1
XUMUA
HEMETAJUTO | 2- Tanorenst
B 3. Cepa
4.Az0t
5. ®ochop
6. Cyppma. Bucmyr
7. Bop




4.3.2. IlepevyeHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTONATEIbHOE H3YUYeHHe

(camocToOsITEILHAS PadoTAa CTYAEHTOB)

Ne Tema 3ananue dopmupyemas NJIK
Ne KOMIIETCHITHS
/1
1 CTPOEHUE ATOMA ITogroroBka k ceMuHapy. IIK-1, [IK-1,2
IMonroroska u Hamucauue oruéros | [1K-3, ITK-6 [1K-3.2
o JIP. I1K-6.1
[TonroroBka  k  koHTpodsHOHU | ITK-1 [1K-1.2
pabote
2 PA3BUTUE [TonroToBka k ceMuHapy I1K-1 [1K-1,2
[IPEJICTABJIEHUII O [IK-6 [1K-6.1
XUMHWYECKOM CBSI3U
3 KOMIIJIEKCHBIE IToaroroBka K cemuHapy. | [1K-1 [1IK-1,2
COEJJMHEHUA ITonroroBka u Hanucauue oruéros | [1K-3, ITK-6 [1K-3.2
o JIP I1K-6.1
4 OCHOBBI [Tonroroska K cemuHapy. | I1IK-1 [1K-1,2
XUMUYECKOM IMonroroBka u Hanucauue ot4éroB | I1K-3, IIK-6 I1K-3.2
TEPMOJMHAMUWKU o JIP ITK-6.1
5 OCHOBHBIE ITOHATHUA | IToaroroska u Hanucanue otuéros | I11K-3, ITIK-6 I1K-3.2
XUMUYECKOM mo JIP M1K-6.1
KMHETUKA
6 PACTBOPHBI IToaroroBka u Hanmucanue oruéros | I1K-3, [IK-6 I1K-3.2
o JIP I1K-6.1
7 HEOPI'AHMYECKAZ IMonroroska n Hanucanue oruéros | [1K-3, ITK-6 [1K-3.2
XM o JIP I1K-6.1
HEMETAJIJIOB
4.4 MeTtoauyecKkue YyKa3aHusl 1O OPraHU3alMM CAMOCTOSTEJNbHOH PadoThI
CTY/IeHTOB
CamocrosiTenibHast paboTa CTYAEHTOB, CBsS3aHHAs C TIOJTOTOBKOM OTYETOB IIO

BBIIIOJIHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpeIIeHHEM TEOPeTHYECKOro MaTrepuaia B BUJE

peuicHus 3aaa4 U MOArOTOBKH K CCMUHApam, IIPOBOJUTCA BO BHCAYAUTOPHOC BPEM .

N

Cmpyxmypa omuema no 1abopamopHotl pabome:

[{enb paboTHI.
Teopernueckas 4acTb.

BrimonHeHne pacyeTHbIX, rpauecKuX U KOHTPOJIbHBIX 3aJJaHUH B COOTBETCTBUU C

METOJIMYECKUMH YKa3aHUSIMH K KaK0i padboTe.

BriBoz (Ha OCHOBE MOJTy4EHHBIX PE3YyJIbTATOB).

MCTO)II/I‘ICCKI/IC PEKOMCHAAIWHU 110 BBIIOJTHCHUIO U o6pa60T1<e SKCIICPUMCHTAJIBHBIX

JAHHBIX TO KaXJoW JabopaTopHO paboTe OmMCaHbl B METOJUYECKHX PEKOMEHJIAIMSIX,

MMOATOTOBJICHHBIX ITPCTIOAABATCIISIMU Ka(b CIphI:




Cadpono A.IO., CranpmakoBa B.A., Jlumoa JI.M., Kamesckuii A.B., fceko T.H. OGmas

XuUMUsL. Xumus Hemetaio - M3a-so UTY, UpkyTtck, 2015.
[Tpumepsl pelIeHHs] TUITIOBBIX 3a7a4 MPEACTaBICHBI B PEKOMEHIYEMbIX YIEOHBIX ITOCOOUSX
Y 3a/la4HUKaX 10 00IIe 1 HeOpPraHMYEeCKONH XUMHUHU.

3amauu v ynpakxHeHus o oomieit xumuu : yued. mocodue / H. JI. 'muuka [u ap.]. - CII6. [u np.]
. Xumust, 1986. - 272 ¢. uznanue aBaaraTh YeTBEPTOE M BCE MOCICAYIONINE U3TaHHUS .

4.5. IlpumepHasi TEMAaTHKA KYPCOBBIX CHHTE30B (npu Hanuyuu)

V. VYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECITEYEHUE
TV COUTILIAHBI (MOIYJIS)

a) OCHOBHAs JINTepaTypa

1. Heopranuueckast xumus [Tekct] : yaeO. ais crya. By3oB: B 3 1./ pen. 0. JI. TperbsikoB. - M.
: Akanemusi. - 24 cMm. - (Briciree npodeccruonanbHoe oOpa3oBaHue: EcTecTBeHHBIC HAYKH). -
ISBN 5-7695-1437-x.

T.3 : Xumus nepexoaubix aemenToB, Ku.1 / A. A. JIpo3nos [u ap.]. - 2007. - 349 c. :
ui. - ISBN 5-7695-2532-0. - ISBN 5-7695-3020-0.

T.3 : Xumus nepexoanbix dyeMenToB, Ku.2 / A. A. JIpo3aos [u ap.]. - 2007. - 400 c. : ui.
- buGmmorp.: ¢. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.

2. Heopranmueckas xumus. XuMus d1eMeHToB : yueOHuK: B 2 1./ FO. JI. Tpetbsikos [u ap.] ;
MockoBckwii roc. yH-T uM. M. B. JlomoHOCOBa. - 2-¢ u31., mepepad. u gom. - M. : U3g-so MI'Y :
Axanemknura, 2007 - . - 22 cM. - (Knaccuueckuii yauBepcuterckuii yaueOnuk). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

T.2.-2007.-670 c. : un. - [Ipeam. yka3s.: c. 655-670. - ISBN 978-5-211-05334-2. -
ISBN 978-5-94628-299-4.

3. I'punByn, Hopman H. Xumus snemenToB: nep. ¢ auri. : B 2 7./ H. H. I'punByn, A. DpHio. -
M. : bunowm. JIaGoparopus 3nanuii, 2008. - 27 cM. - (JIyummii 3apyoexnbiii yaueOHuk). - ISBN
978-5-94774-372-2.

T. 1.-2008. - 607 c. : . - bubauorp. B koHue rias. - [lep. uzza. : Chemistry of the
elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-5-94774-373-9.

T. 2.-2008. - 670 c. : uin. - bubmuorp. B koHIe T71aB. - [Ipeam. ykas.: c. 620-662. - Tlep.
u3g. . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.

4. Heopranuueckasi XuMus. XUMUS 3JIEMEHTOB [ DJIEKTPOHHBIN pecypc] : yued. s CTyl. By30B,
00yy. o Hanp. 510500 "Xumus" u cnen. 011000 "Xumus" : B 2 1. / ¥O. JI. TpeTpsikoB u 1p. - 2-€
u3., nepepad. u goim. - 9BK. - M. : U3a-Bo MI'Y : Akanemknura, 2007. - Pexxum goctymna:
DneKTpOHHBIN unTadbHbIN 321 "bubmorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0.

T.1.-545 c.-1SBN 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 978-5-
94628-299-4.

5. Toy6, M. MexaHu3MbI HEOpPraHMYECKUX peakiuii [DnekTponHslit pecypc] / M. Toy6, [Ix



Bepmkece. - Mocksa : Burom. Jlabopatopus suanwii, 2012. - 678 ¢. - Pesxum Joctyna: 35C
"U3pnarenpetso "Jlans", - Heorparmy. moctyi. - ISBN 978-5-9963-0975-7,

6) HonoIHMTeTLHAN TMTEpaTYpa

1. nueka, Hikonait JleonunoBry. 3amauu u YIpaxHenus mo obmei xumun [Teker) : yueb.
nocobue / H. JI. T'nusxka. - U, crep. - M. : KuoPyc. 2011. - 240 ¢. ; 21 cm. - ISBN 978-5-406-
00810-2,

Fnunxa, Huxosnait Jleornnorna. 3anaqn u YTpaxHeHAs 1o obmel xumuu | Teker] : yueb.
nocobue / H. JI. I'nuuxa. - Usm. ctep. - M. : KnoPyc, 2012, - 240 ¢. ;: 21 cm. - [ISBN 978-5-406-
02098-2.

Inunka, Huxonait Jleonunosuy. 3anauu u YIPaKHEHUs 10 obuelt xuMun [Texcr] : yaeb.
nocobue / H. JI. [nunxa. - M37. ctep. - M. : KHoPyc, 2014. - 240 ¢. ;21 cm. - ISBN 978-5-406-
03259-6.

2. Epémun, Bagum Braaumuposra. OcHoBE! oGumeif # (usugeckoi xumuu [TekeT] : yueb.
nocobune 41s Ty . By3os / B. B, Epémun, A. 5. Bopmerckuit. - Jlonronpyaueri : VinTemexr,
2012. - 847 ¢. : mn. ; 24 cwm. - IIpeam. yxas.: ¢, 839-847. - ISBN 978-5-91559-105-8. 2013.

3. Obmasn xumus [Texer] : yue6. mocobue / H. JI. I'inuka. - H3JL., crep. - M. : KroPyc, 2012. -
746 c. : . ; 21 oM. - Bubmmorp.: ¢. 725-726. - Mpeam. yKkas.: ¢. 727-746. - ISBN 978-5-406-
02149-1.

I'nunka, Huxonalt Jleonunoswy, O61mas xuvus [Teker] : yue6. mocobue / H. JI. T'nusnxa. -
H31L., cTep. - M. : KroPyc, 2013. - 746 ¢. : wir. ; 21 cm. - Bubmuorp.: c. 725-726. - Ilpenm. ykaz.:
c. 727-746. - ISBN 978-5-406-02934-3.

4. Obmas xumus [Tekcr] : yue6. mocobue / Upkyrekuii roc. yH-T. XuM. ¢ak ; coct. JI. M.
Humosa ; peir.: A. I'. [Ipoitnakos, A. ®. JleTaukosa. - Hpkyrek : U3p-so UT'Y, 2014, - 117 ¢. :
20 eM. - ISBN 978-5-9624-1078-4.
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8 SHOC UT'Y pasmewjenst memoouueckue ykasanus x arabopamoprwim pabomam:
1. Capporos AJO., Cransmakosa B.A., [lumosa JL.M., Kamesckuii A.B., Scpko T.H. Obmas

B) COHCOK ABTOPCKHX METOIMYECKHX pa3padoTox:

XuMHsL. XAMHAS HEMETAIUIOB | MCTOAMY. yKa3aHus K 71a0. paGoram / Usn-s0 UT'Y, Hpxkytck, 2015.
2. Baxxenos B.H., Jlumosa JI.M., Kamepcxuit A.B., Cadponos A.IO., Cransmakora B.A., Scnxo
T.H. Merawmdeckas cBs3b. XuAMHS METANIOB ; METOIAY. ykasanus / Usn-so UI'Y, Upkytck,
2019. - 68 ¢,

A) 6a3b1 RaHHBIX, HHYOPMANHOHHO-CIPABOYILIE H IOHCKOBbIE CHCTEMBbI

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. Fichemistry.dsmu.edu.ua.html

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

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




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

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI
6.1. YueOHo-1200paTopHOe 000py10BaHMeE!

[lomemenuss  niast  TPOBEACHUS  JIGKIMOHHBIX W JIAOOpAaTOPHBIX  3aHATHH,
YKOMILJIEKTOBaHHbIE HEOOXOIMMBIM 00OpyIOBaHHEeM, NpUOOpHOM 0a30if W peakTHBaMH, a
UMEHHO:

- ayIUTOpHM, OCHAIIEHHBIE MYJIBTUMEAUWHBIMU CpPEACTBAMH, [JIsI TPOBEIACHUS
ayIUTOPHBIX U MpaKkTudeckux 3aHatuil (aya. 402, 426, 303); ayx. 5, 402, 426 o0opynoBaHbI
myiabTuMenniiabiMu  ipoektopamu (INFocus IN 105 (3D Ready)), HacTeHHBIMH 3KpaHAMH,
noytOykamu Samsung NP 300T5A-A0FRU;

- nmabopatopHbie TOpakTUKyMbl (ayx. 329, 333), ocHallEHHBIE CJICIYIOIIUM
00opyIOBaHUEM

No HaunmenoBanue KomuuecTBo
n/m
1. | HaGop peakTHBOB AJI MPOBEACHUS TPOOHUPOUHBIX
HKCIIEPUMEHTOB
2. | llItaTuBbl ¢ HAOOPOM MPOOUPOK
3. | Uentpudyru 2
4. | Muxkpockon 1
5. | Bonstabie 6aHu 2
6. | TexHnueckue BEChI 10
7. | AHaTUTHUYECKHE BECHI 6
8. | [lunetku
9. | bropetrku
10. | Crakansl JJ1s1 HarpeBaHUs
11. | Hunuuapel
12. | MepHble KOJOBI
13. | MydenbHble ieun 2
14. | CymunibHble mKagdbl 2
15. | Monomepsl 2
16. | Konaykromerp 1
17.| YcraHoBKka Jj1sl TPOBEACHUS IIEKTPOIIN3a 1
18. | YcranoBka 15 TOIy4EHUs METAJUIMYECKOTO 0JI0Ba 1
19. | ®oroanekrpokonopumerpsl KOK 2




20. | CiupToBKH

21. | [IpobGupkonepxaTtenu

22. | llltaTuBsl 1ab0OpaTopHbIC

23. | Hacocsl BogocTpyiiHbie

24. | Konbsl bynsena u Boponku broxuepa

25. | ®unbTpel OyMaKHbIE

26. | OUIBTPHI CTEKIISTHHBIC

27. | Kaopumerpsl

28. | 'azomeTphbl

29. | TepmomeTpsl

30. | ®apdopoBbie TUTTU

31. | Anmapatel Kunna 8

6.2. IIlporpaMMHoe obecrieyeHme:

6.3. TexHu4eckne H AJIEKTPOHHBIE CPeACTBA:

VII.OBPA3OBATEJIbBHBIE TEXHOJIOT A

B mpomecce wu3ydenus gucuumiauHbl «OOmas XxuMusa. XUMHS ~HEMETaJUIOB)
WCIOJIB3YIOTC KaK TpaAUIMOHHBbIC, TaK W WHHOBALMOHHBIE TEXHOJIOTMH, AKTUBHBIE U
WHTEPAKTUBHBIC METOABI U (HOPMBI OOYUCHHS: TEXHOJIOTHS OOBSICHUTEIbHO-WITIOCTPATHBHBIX
OOCYXJEHHM ¢ DJIEeMEHTAMH MPOOJEMHOI0 H3JI0XKEHUs, TEXHOJOrHs MpodeccuoHalIbHO-
OPUEHTUPOBAHHOTO OOYUYCHHsI, JICKIIMHM, KOHTPOJbHBICE W JabopaTOpHbIE PabOTHI, CEMHHAPHI-
KOJUIOKBUYMBI, Pa300p KOHKPETHBIX CHUTYallMii, pelIeHHEe CUTYallMOHHBIX 3aJad, pelICHUE
TEMAaTHYECKUX XMMHYECKUX 3a/1a4.

Axmusnvle popmul 00yuenus. Ha 1abopaTOpHBIX 3aHATUSIX, KOTOPbIE COCTABIIAIOT Oojee

MOJIOBUHBI OT KOHTAaKTHOM pPaOOThl, KaXIbld CTYACHT BBINOJHIET JabopaTopHylo paboTy
WHIUBHUIyaIbHO. Takod B OpraHU3alMk OOYYEHHUs CIOCOOCTBYET MPHOOPETEHHIO HABBIKOB
CaMOCTOSTEIILHOTO BEICHHS IKCIIEPUMEHTAIBHBIX pa00T, MPAKTUIESCKUX HABBIKOB OOpAICHUS U
paboThl ¢ pa3IMYHBIMH XUMHUYECKMMHU BEIIECTBAMH M JaOOpaTOPHBIM 00OpYyIOBaHHEM,
U3MEpPUTEIBHOM  ammapaTypoi, OpraHu3allid  METOJIUMKH  OSKCIIEPHUMEHTAJIBHBIX  pabor,
COCTaBJICHUSI TMPOTOKOJIOB OTYETOB XUMHUUYECKUX OKCIEPUMEHTOB, a TaKXKe€ MNPaKTUUYECKOTO
MOATBEPXKACHUS TCOPETUUECKUX IMOJOKCHHI 00IIeld U HEOPraHWYECKOM XUMHUU O CBOMCTBAx U
MOBEICHUU HEOPraHUYECKUX BellecTB. [10AroTOBKa OTYETOB MO KaXKI0W J1abopaTOpHOH padoTe
dbopMHUpyeT yMEHHE NPOBOAUTH TIEPBUYHBIA aHAIM3 pPE3yJIbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEMH, (HOpMYITHPYEMBIX B paMKax OOIIeH 1 HEOPraHWYecKOoW XUMUH, TPEICTABISATh
pe3yIbTaThl OMBITOB U PACUETHBIX padOT, IPaMOTHO (DOPMYJIMPOBAThH BBHIBOJIBI.

3akperyieHne TEOPETUYECKUX TMOJOXKEHUW o0meld XuMuM (OCHOBHBIX 3aKOHOB U
3aKOHOMEpPHOCTEH) TPOBOIUTCS B BHUAC WHTEPAKTHBHOIO OOYYEHUS — JIHUCKYCCHOHHBIX
CEMUHApPOB M PEIICHUs paCuETHBIX 3a/1ay.




HaumeHoBaHMe TeM 3aHATHH C MCNOJIb30BAHUEM UHTEPAKTUBHBIX (pOPM 00yueHMs :

®opma / Metojbl Kom-Bo
Ne Tema 3anaTusa Bup zansartus
MHTEPAKTUBHOI O 00yYEHUS 4acoB
1 Amomno-monexkynapmoe naboparopubie/ | I'pynmosas nuckyccus / 4
yueHue MPAaKTHYECKUE | CEeMHUHap
2 Cmpoenue amoma nabopatopHbie/ | I'pynmoBas muckyccus / 4
MPaKTUYECKUE | CeMHUHap
naboparopubie/ | I'pynmoBas nuckyccus /
3 | Xumuueckas céssb NpaKTUYECKUE | CEMHHAP 4
naboparopubie/ | I'pynmosas auckyccns /
Tennosvle >¢hpexmol MpaKTHYECKUE CeEMHHap
XUMUYECKUX PeaKyuil.
4 OcHognvie nowsamus 4
XUMUYeckou
MepMOOUHAMUKU
5 Komnnexcuvie naboparopubie/ | I'pynmoBas auckyccus / 4
coeouHenus IIPaKTUYECKUE CEeMHUHAp
Htoro yacos 20

VIII.OOEHOYHBIE MATEPUAJIBI JIS1 TEKYHIIETI'O KOHTPOJIS U
MPOMEXYTOYHOM ATTECTAIIUM

OuenouHnbie MmaTepuannl (OM):

OrneHOUHBIE MaTepHalbl TEKYIIEr0 KOHTPOIsS (OPMUPYIOTCI B COOTBETCTBUH C
[Tonoxxenuem o O6amuibHO-peliTuHTOBON cucreMe ®I'BOY BO «MUI'Yy». HazHaueHue oleHOYHBIX
CPEICTB TEKYIIETO KOHTPOJIS - BBIIBUTH y 00yJarommxcsi chOpMUPOBAHHOCTH KOMITETEHITHIA:

MaTepHaJIBI AJIA MPOBEACHUA TEKYIIECT0 H IMPOMEKYTOYHOIO KOHTPOJIA 3HAHUN
CTYAEHTOB:

Ne Bun koHTpOIIS KonTponupyemsie TeMbI Komnerenuuu,
(paznesr) KOMIIOH €HTBI
KOTOPBIX
KOHTPOJIMPYIOTCS

1 Brimonnenue nabopaTopHbIX [IK-1, ITK-2, TIK-3,
pa6ot. Otuet o JIP. Amomno-monexysipHoe yuenue | [K-6
KonTtponbHas pabora

2 | YuacTue B TUCKYCCHSIX Ha Cmpoenue amoma [1K-1
CEeMHUHAPCKOM 3aHATUHU

3 | Yuacrtue B 1UCKycCHUSX Ha [K-1
CCMHMHAPCKOM 3aHATHH Xumuueckas cé:3b

4 Brimonnenue mabopaTopHbIX TIK-1, TIK-2, T1K-3,
pa6ot. OTuer o JIP. Tennosvie >ppexmut 1K-6
VYyactue B AUCKyCCHSX Ha XUMUYECKUx peakyuu.
CEMHHAPCKOM 3aHATUU OcHogHnvle nonsimus

XUMUYECKOU MePMOOUHAMUKU
5 BrimosiHeHr e 1ab0opaTOPHBIX Komniexchvie coeOuneHus. IIK-1, TIK-2, TIK-3,




pa6ot. Otyer o JIP. [TK-6
VYuactue B IUCKyCCUSAX Ha
CEMHHAPCKOM 3aHSTUU
6 Brinonnenue nabopaTopHbIX [K-1, TIK-2, TIK-3,
pa6ot. Otuet mo JIP Pacmeopel IK-6
7 BrimonHenne nabopaTopHBIX Heopeanuueckas xumus IK-1, TIK-2, TIK-3,
pa6ot. Otuer no JIP HeMeIMALIO8 TTK-6
JleMOHCTPALIMOHHBIN BAPMAHT OMJIeTa 1JIs1 KOHTPOJIbHOMH PadoThI
1. Amnorpomnus.
2. OrtHocuTenbHas MOJIEKYJIIpHAs Macca.
3. 3akoH ABOrajpo M CieACTBHs U3 HETO.
4. Kaxue popMysbl Ha3bIBAIOTCS MPOCTEHINUMU (3MITUPUUECKUMHU)?
5. Kakoit 06béMm Bomopoaa BeiTecHUT 0,376 I aJtOMUHHSA NPU B3aUMOAECUCTBUM €ro C
KHCIIOTON?
6. Kakoit 00bEM P HOPMAIBHBIX YCIOBUAX 3aHMMarOT 27°102! monexyn rasa?
7. Haiitu npocreiiyto Gpopmyiay okcuaa BaHaaus, 3Has, 4To 2,73 T okcuja cogepxar 1,53
I MeTaJljIa.
BOITPOCHI VIS COBECEIOBAHUSA
Cemunap 1
Amomno-monexyasipHoe yuenue
1. OcHoOBHbIEC TOHATHUS U CTEXHOMETPHUUECKHE 3aKOHBI XUMHH.
2. Meronbl onpenenaeHns MOJIEKYISPHBIX Macc ra3000pa3HbIX U JIETYYUX BEIIECTB.
Pemenue 3aa4 o reMe «ATOMHO-MOJIEKYJISIPHOE YUECHHE)
Cemunap 2
Cmpoenue amoma
1. Teopus crpoenus aroma Bogoposa 1o bopy.
2. JIBoiicTBeHHAas MPUPOJa MUKPOOOHEKTOB. Y paBHEHUE BOJIHBI Jie bpoiis.
3. punmun veonpenenénnoctu I eiizendepra.
4. Vpasuenue lllpénunrepa. Hekoropbie pe3ynbTarsl pemeHus ypaBHenust Llpénunrepa
JUIL OTHOMEPHOT O U TPEXMEPHOI0 MOTEHLUAJIbHBIX SIIUKOB.
5. PesynbTatel pemenus ypaBuenus Llpénunarepa njs aroma Bogoposa.
6. IloHsTHE O KBAaHTOBBIX YHCIAX IJIEKTPOHOB.
7. T'eomerpuueckre oOpa3bl aTOMHBIX OpOHTAIICH.
8. Mmuoroanexktponnbie atombl. [lpunnun Ilaymu. EMKOCTh 31€KTpOHHBIX 000JI0YEK.

[Ipasuino Xynaa. [ToctpoeHne 31eKTpOHHBIX KOH(UTypaIiii aTOMOB 371€MEHTOB.




Cemunap 3

Xumuueckas ces3b

=

OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKON CBSI3U.

HNonHas cBs3b.

3. KoBanenTHas cBsi3b. KpuBble MOTEHIIMANBHON dHEeprun. Pe3ynbTaTsl pacuéra MOJIEKYIbI
Bojiopoja no [aiitnepy u Jlonaony. JloHOpHO-aKIENTOPHBIA MeXaHW3M 00pa30BaHUs
KOBAJICHTHOM CBSI3H.

OCHOBHBIC TTOJIOKEHUS METO/Ia BaJICHTHON CBsI3U. [loHsITHE O THOpUIM3AIIUY CBS3H.
OCHOBHBIE TOJIOKEHUST MeETOJa MOJEKYJSIpHBIX opOuTanefi. ©- U m- CBS3M.
Ces3plBaroliie W paspeIXjsiione opourtanu. [oMmosaepHble U TeTeposiiepHbIe
IByXaTOMHBbIE MoJieKyJbl o Merony MO JIKAO. M3031eKTp OHHBIE ATOMBI.

6. MexmonekysipHoe B3auMopeiicTeue. [lonspuszanns MoIexy.

N

o s

Cemunap 4

Tennosvie 3¢pghexmol xumuyeckux peaxyuil. OCHOBHbIE NOHAMUSL XUMUYECKOU MEPMOOUHAMUKU

1. 1-pIii 3aKOH TEPMOJIMHAMHKHU. BHYTpeHHss sHeprus m e€ cocTaBisrone. TermioBoi
3¢ deKT mpu n300apHOM U U30XOPHOM Ipolieccax. DHTAIbIINS.

2. TennoBble  APQeKkThl  XUMUYECKMX  peakiuid. TepMOXMMHUYECKHE  PEaKIHH.
Tepmoxumuueckue ypaBHeHus. 3aKoH ['ecca U CiaeCTBUS U3 HETO.

3. DHTpomms Kak Mepa CTPYKTYPHOW HEYNMOPSJOYEHHOCTH B cucreme. l3meHeHue
SHTPONUU B XUMHUYECKHUX IMporeccax. JHTponus ¢Ga3oBbIx mnepexomoB. CranmapTHas
SHTPONUS. 2-€ Ha4aJI0 TEPMOJIUHAMUKH.

4. DOmueprus ['m66ca. CrangapTHeli H300apHO-U30TePMHUUECKU MoTeHIMal. Hampasienue
MPOTEKAHUSI XUMUYECKUX MPOLIECCOB.

5. XuMHYeCcKOe paBHOBECME M XWMHUYECKass KHHETHKA. 3aKOH JIEUCTBYIOIIMX Macc.
TemnepaTtypHasi 3aBUCUMOCTh CKOPOCTH peakiuu — npaBuio Bant-I'odda, ypaBHeHue
Appenuyca. KoHcTaHTa XMMHUYECKOrO paBHOBECHS. DHEPrus M SHTPOIHS aKTUBALIMM.
CBs13b 1300apHOr0 MOTEHIIMANIA C KOHCTAHTOM XUMHUUYECKOTO PAaBHOBECHSI.

Pewenue 3aau o teme.

Cemunap 5
Komnnexchnuvle coeounenus

1. HOMGHKJ'IaTypa KOMIIJICKCHBIX COG,Z[I/IHCHI/II\/’I.
2. XuMu4ecKasi CBSI3b B KOMILIEKCHBIX COCIMHCHHUAX C HOSHL[I/IFI KBaHTOBO-MCXaHHNYCCKNX
METOAOB.

[IpomexxyTouHasi arTectanusi MPOBOIUTCS B cooTBeTcTBUM C [lonoxeHweMm o OanabHO-
peritunrooit cucteMe ®I'BOY BO «MI'Y» U cOCTOMT M3 JBYX MOCIENOBATENbHBIX (OpM:
3quém TO TPAKTUYECKOM YacTH Kypca U 9xk3ameH. 3a4€T BBICTABISIETCSl B KOHIIE y4eOHOrO
ceMecTpa M BKIIOYaeT B cels pe3ynbTaThl paboOThl CTyJaeHTa B TedeHue cemectpa. s
MoJydyeHusl 3a4é€Ta CTyJEeHTY HeoOXOTUMO BOBpEMS ClaTh IPENoAaBaTeNlio MpakTHKyMa Bce
OT4ETHI 10 TA0OPATOPHBIM paboTaM, MPOBEAEHHBIM B y4eOHOM MPAKTUKYME COTIACHO YUeOHOMY
waHy u pabodeil mporpamme. 3adér sBISETCS 00SA3aTENbHOW MPOMEXKYTOUHOH (opMoit
aTTeCTalluy U CIYXKUT JOIMYCKOM CTYAEHTa K 9K3aMEHY IO JUCHUIUIMHE. DK3aMEeH MPOBOIAUTCS



BO BpeMsi cecCHH B JOpME YCTHOT'O coOece10BaHuUS.

IMPUMEPHBIIA CIIMCOK BOIIPOCOB K DK3AMEHY:

1. OcHoBHBbIE MONOXKEHUs TeopuH Bepuepa. O01as XapakTepucTHKa KOMIIEKCHBIX COEIMHEHUH.
2. SInenune ocmoca. Ocmoruueckoe aaBieHue. 3akoH Baut-I'odda.

3. 0611_[35{ XAPAKTCPUCTUKA 3JICMCHTOB IMOAT'PYIIIIBI MbIIIbsAKA. COG,}]I/IHGHI/IH QJICMCHTOB IMOAT PYIIIIbL
MBbIIIbSKa ¢ KUCJIOPOIOM. Nx TUAPATHI.

4. BnusiHEE TeMIiepaTypbl Ha CKOPOCTh XMMHUUYECKOH peakiuu. Y paBHeHUE AppeHunyca. DHeprus
aKTUBAIUU.

5. IlpounsBenenue pacTBOPUMOCTHU. Y CIIOBUSI 00Opa30BaHUs U PACTBOPEHHUS OCAJIKOB.

6. OCHOBBEI XMMUH HHEPTHBIX U 6J'Ial"OpOI[HBIX rasoB. I'aJoreHupl KCEHOHA: IMMOJIYUYCHHC, CBOﬁCTBa,
obactu IMPUMCHCHU . OKCI/II[BI 1 KHUCJIOTBI KCCHOHA.

7. Meron MO, ucxonHble nojaoxeHus. CBA3BIBAIOIIME U PA3PBIXJISIIONINE MOJIEKYJIIPHBIC
opOuTanu. MoJiekysipHble HOHbBI BOAOPO/A U IIPOCThIE MOJIEKYJIbI ¢ mo3uLuii Metoga MO.

8. [lepBoe Hauaso TEPMOAMHAMUKA. BHYTpEHHSA SHEPTUs U €€ COCTABJISAIOIINE. DHTAJIBIIHS.
TenoBoii 3¢ ekt npu H300apHOM U H30XOPHOM IpOLECCaX.

9. Ilepokcun Bogopoaa. Pu3nvecKkue ¥ XUMHUIECKUE CBOMCTBA, TpUMeHeHHue. [1epOKCOKUCIOTHI.
10. IIpuniun HeonpenenenHoctu I'elizeHOepra, COOTHOLIEHUE HEONPEAeIeHHOCTEH .
11. 3akon Mozmu. CoBpeMeHHbIe MTPeICTaBIeHUs O TepuoguIHOCTU. [IoHsATHE KalHHOCUMMETPUH.

12. Kucnopon. OcoGeHHOCTH CTpoeHHs aToMa U MoJieKyJbl. [lomydenue, pusnueckue u
XUMHUYEcKue cBoicTBa. O30H, CTpoeHre MoJeKyJbl. CIlocoObI OydeHHs], CBOWCTBA U IIPUMEHEHHE.
[Tepokcuapl, cynepokcu bl (HaAEPEKUCH), O30HUIBI.

13. YpaBuenue llpenunrepa. ®usndeckuii cMbICI BOIHOBOW (pyHKIMU. Pe3ynbTaThl pemeHus
ypaBHeHus lllpenunrepa Ui OAHOMEPHOI O NOTEHIMAIBHOI O SIIUKA.

14. TepmoxuMusi: TENIOBOH F(PPEKT, KATTOPUMETPHS, CBSI3b C TEPMOINHAMHUKOH.
15. JInokcup a3zora. [Tomydenue u cBoiicTBa. A30THas kuciaoTa. [lonydeHnue u cBoiCTBa.

16. KoBaneHTHas CBsI3b C MO3UIIMIA METO/1a BAJICHTHBIX CBSI3€H (KPUBBIE MTOTEHIIMAIBHONW SHEPIUU
MoJeky1, oopasosanue Hz o I'elitnepy u JIoH0HY, Bal€HTHOCTS).

17. 3akon peiictBus Macc. MONEKyJIIPHOCTb U TOPSIIOK PEaKIUH.
18. Kucnotsl cepsl (THIIBI, CTPYKTYPbI, OCHOBHBIE CBOWCTBA).

19. Tlpupona XUMUYECKOI CBS3H B KOMILJICKCHBIX COCIMHEHUSIX (METO MOJICKYJIISIPHBIX
opOuTanei)

20. Bruan Jlebeperinepa, ne lllankyprya, Herosienaca u Meiiepa B pa3BUTHE HICH TEPUOANIHOCTH
CBOMCTB DJIEMEHTOB.

21. Kucnopouble coeiuHeHUs: Opoma 1 nojia (OKCHJIbI M KUCIIOTHI, UX MOTY4YeHHEe, CBOMCTBA U
IPUMEHEHHE).

22. Meton BaJeHTHBIX CBsi3el (ucxomnbie monoxenus ). Obpazoanue H>O, NH3z u apyrux
MOJIEKY I



23. PactBopsl. Tumsl pactBopoB. PacTBOpsI HeanbHbIe U peaibHble. CIIOCOObI BRIPaXKEHUS
KOHLICHTPALIMI paCTBOPOB.

24. Peakuuu NpUCOEAMHCHHS K CEpHOM KucioTe. [IupocepHas KuciioTa, MUpocyJib(aThl.
[lepokconucepHas (HajcepHast) KUCJIOTa, €€ COJIM, UX CBOMCTBA.

25. ITpuHMne! KIaccuPuKauu KOMIUIEKCHBIX COeIMHEHUN. I30Meprs KOMIUIEKCHBIX
coenrHeHnil. HoMeHk1aTypa KOMIUIEKCHBIX COECIUHEHHI.

26. DACKTPOIUTHYECKAS TUCCOIMAIUs BObI. IOHHOE MpOou3BeeHHE BOAbI. BomopoqHbIii
nokasarenb. bydepHbie pacTBOpHLI.

27. U3menenue IMPOYHOCTH, BOCCTAHOBHUTCIBHBIX CBOMCTB M KHCIIOTHOCTH rajJJjorcHoBoA0poa0B.

28. 3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. DHTanbnus 00pa30BaHus, SHTAIBIINS CrOpaHUs,
TenaoBou 3 pexT peakuuu.

29. [TpuHIUT N303JIEKTPOHHOCTH: COACPKAHNE, 3HAYCHUE 11 XUMHH, TIPHMEPBI.

30. CoennHeHus KpEMHUsA C BOAOPOAOM: CTPOCHUC, CITOCOOBI IMMOJIy4CHUA, cBolicTBa. Paznuuus B
cBoiictBax CuilanoB 1 YrieBoaopoa0B.

31. Meron BaneHTHBIX cBsi3eid. Konnenmus rubpuan3anuu. Buibl ruOpuan3amnum.
32. Teopuu KHCIIOT U OCHOBaHMU. [IpoTOHHAs TeOpHs KUCIOT U OCHOBaHUH.

33. Kucnoponusie coenuaenus azota (1) u (11). CriocoOb! morydeHus, XAMIYECKIE CBOHCTBA
pUMEHEHHeE.

34. XuMu4yeckasi CBI3b B KOMIIJIEKCHBIX COCAUHCHUAX: ITOHATHUEC O TCOPHUU KPHUCTAIIIMYCCKOT'O
I1OJIA.

35. Kartanus. ['oMoreHHsIii ¥ rereporeHHbiil katanus. O0Imuye TpUIuHbl YCKOPEHHS peaKinii
KaTajanu3aTopamu.

36. dropucThlii BOKOPO, MoTy4YeHrne U cBoicTBa. OTOpuIbl. @TOPUCTOBOAOPOAHAS KHCIIOTA.

37. IlonsTre 00 MOHHOM THUIIE CBSI3U. DHEPrus HOHHOM perieTku. HeHanpaBieHHOCTh U
HEHACHIIIAEMOCTh HOHHOM CBS3H.

38. IIponecc pactBopeHus BemiecT. M3oronndyeckuii Ko3pduirment.

39. Okcun yraepona (I1). Crpoenne momnekyisl (Metong MO), cBolicTBa. KoopauHanmonasie
coeMHeHMs okcua yriepoaa. docrex, ero cTpoeHue, MoJy4YeHue, CBOMCTBA.

40. PesynbraTh! pemenus ypasaenus Llpennnrepa s atoma Bogopona. KBantoBeie uncia
IEKTPOHA B aTOME BOJOPOAA.

41. Teopuu KUCIOT U OCHOBaHUI. DIEKTPOHHAs TEOPHS KHCIOT U OCHOBaHuUM JIptonca.

42. A3oTucThlif aHTHAPHUI. A30THCTAasE KHCIIOTA: MOJTydeHre, PU3NICCKIE U XUMHUYECKHAE CBOMCTBA.
HutpuTts!.

43. Cna0bie aiekTpoanuThl. KOHCTaHTa U CTENeHpb Aucconnanui. 3aKoH pazBeaeHus OcTBanbpa.

44, DHepreTuuecKre XapakTepUCTUKU aTOMOB: PHEPTUsl U MOTEHIIMAl MOHU3ALIMH, CPOJICTBO K
AIIEKTPOHY, UX 3HAYCHUE B XHUMHH.

45. bpowm. [Tomyuenue u cBoiictBa 6poma. CoennHeHust OpoMa ¢ MeTaJUlaMi U HEMeETaJlJIaMH.

46. KoHcTaHTa XUMUYECKOro paBHOBecHs. CBS3b KOHCTAHTBI C DHTAIBITNEH, CITOCOO OMpeIeIeHHs
TETIOBOTO 3 PeKTa peakuu u3 KHHETUIESCKUX JaHHBIX.

47. KomouaHble pacTBOPBI: BUBI, CIIOCOOBI MoJTydeHus, cBoiictBa. Konyc Tunnans.



48. Yrnepon. Jluokcua yrieposaa u ero cpoiictsa. CoennHeHus yriepona ¢ a30ToM u cepoid. [uan,
[IMAaHU]IBI, POJJAHU CTOBOIOPOIHAS KUCJIOTA U €€ COJIH.

49. Meton MonekysipHbIX opouTaneil. Ucxonueie monoxenus. ObpazoBaHUe IBYyXaTOMHBIX
MmoiekyJ o merogy MO JIKAO.

50. ITepBbie mpencraBienus o crpoenun atoma (Tomcon, Pesepdopa). ATOMHBIE CIIEKTPHI.

51. B3aumoneiicTBre XJopa ¢ BOAOU U 1ieio4aMu. XJIOPHOBATHCTAsI KUCIIOTa U €€ COJIN.
XJIOpHOBaTasi KUCJIOTA U €€ COJIH.

52. Ileproanueckas cucTeMa 3JIEMEHTOB C TOYKU 3PEHUS CTPOCHUS aToMa. DJIEKTPOHHBIE aHAJIOTH.
«Tunuueckue» 27IEMEHTHI.

53. BousitHue u3sMeHeHus yclioBui Ha xumudeckoe paBHoBecue. [Ipunnumn Jle-IllaTense
(mpumepsI).

54. bop, nonyuenue u cpoiictBa. Kucnoponusie coennnenust 0opa (KUCIOTHI, COH, CIOKHbBIE
3pupsI).

55. MHorosnekTpoHHbie aToMbl. 3anpeT [Taymu. [TpaBuno Xynmaa. EMKOCTh 251eKTpOHHBIX
00oJ10ueK

56. Xwuakoe cocrosiHue Bemiectsa. CTpyKTypa )KUAKON BOAbl. PDU3ZUUCCKUE U XUMHUYECKUE
CBOMCTBA BOABL. [ MIpaThl U KPUCTAIJIOTUAPATHI.

57. Jlnokcun a3ota, MOJIy4eHHE U CBOMCTBA. A30THAsI KUCIIOTA, MTOTyYEeHUE U CBOMCTBA.

58. IIpnunHbI IEPHOIUIHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB. Panychl aTOMOB U MOHOB,
ANEKTPOOTPULIATEINBHOCTD, 3aKOHOMEPHOCTH B U3MEHEHUU UX BEIUYMH.

59. CoBpemeHHbI€ KU CI0THO-0CHOBHBIE Teopuu: Teopus JKMKO, teopus YcanoBuua.
60. Tuocynbdat HaTpUs, TONyUYeHUE U cBOWCTBA. THOCepHas KucnoTa. [[lOTUTHOHOBBIE KUCTOTHI.
61. I'maponus comneil: MpUYUHbBI, TUIIHYHBIE CIy4au ruapoin3a. CTeneHb U KOHCTaHTa THIpOJIn3a.

62. ITonsiTie 0 CBETOBHIX KBaHTax. Teopus ctpoeHus aroma bopa. Bknax 3ommepdensaa u
3eemaHa B pa3BuTHE Teopuu bopa.

63. CepHHUCTHI ra3: MoJy4eHne, CBOMCTBA M XapaKTepHbIe TUIbI peakiuid. CepHUCTas KUCI0Ta,
Cynb(UTHI U OUCYTH(DHUTHIL.

64. Buabl MEXXMOJIEKYIISIPHOTO B3aUMOIeHCTBUS (OPHEHTALMOHHOE, MHTYKIIHOHHOE,
nucrepcuonHoe). BogopoaHas cBs3b.

65. JlaByieHne mapa pacTBOPUTENS HaJl paCTBOPOM. 3aKoH Payus.

66. CepoBonopoa: monydeHue, Gu3ndeckue U Xumudeckue cBoiictsa. Cynbhuabl u
ruapocynbubl. [lonucynsduasl. MHOrocepHucTbie BOLOPOAIDI.

67. TeOpI/IH CHUJIbHBIX 3JICKTPOJIMTOB. HpI/ILII/IHBI HCIIOJYNHCHUSA PpaCTBOPOB CUJIbHBIX JJICKTPOJIUMTOB
3aKOHaM XUMHYCCKOI'O PaBHOBCCHUA. ITonstre 00 aKTUBHOCTH U KOB(i)(i)I/IHI/ICHTe AKTHUBHOCTH.

68. BonHoBbIe cBoiicTBa MUKpOOOBEKTOB. CooTHOIIEHUE /1€ bpoiis.

69. I'mapasuH. I'mapokcuaaMuH. A30TUCTOBOIOPOHAS KUCIOTa. A3uabl. CIIOCOOBI TTOTy4eHHUS,
XapaKTepHbI€ CBOWCTBA.

70. CKopoCTh XMMHUYECKOT0 Iporecca. 3aBUCUMOCTh CKOPOCTH peakluu OT KOHIICHTpaIlH
pearupyroummx BeuecTs. Knunernueckoe ypaBHEHUE CKOPOCTH XMMHUECKON PEAKLIUH.

71. DddexTuBHBIN 3apan sapa U pacu€T KOHCTAHTHI SKpaHupoBaHus. [IpumMepsl.

72. Azor. CBolictBa cBOOOIHOro azora. Kuciaorsl a3ora.



73. CoBpeMeHHbIE TEOPHH KUCIOT U OCHOBAHMM: TEOPUs COJIbBOCUCTEM, IPOTOHHAS TEOPHUS.
74. DHTanbOUIHBINA 1 SHTPONUNHBINA (DAaKTOPHI U HAIlpaBJIEHUE XUMHUYECKUX ITPOL[ECCOB.

75. CoenuHenus KpeMHus ¢ rajgoreHamu. KpemHedToprucTOBOAOpOIHAS KUCIOTA, CUIIOKCAH,
CHJIUKOHBI.

76. DuTpomnus. M3mMeHeHnue sHTponuu B poreccax. CtanaapTHbie SHTponuu. Bropoe Hagano
TepMOAUHAMUKHU. DU3NYECKUN CMBICI SHTPOIUH.

77. OCHOBHBIEC XapaKTEPUCTUKH XUMUYECKON CBSI3U: JUIMHA, HAITPABIECHHOCTH, IPOYHOCTb.
78. DK30THYECKHE COCTUHCHHS HEMETAIIJIOB: HEOpraHWYeCKUe OSH30JIbI, CUITMKOHBI.

79. Kunenue u 3amMmep3aHue pacTBOpoB. 3akoH Payis.

80. MeTo/ BaJIeHTHBIX CBsI3€H: KPATHOCTh XUMHUECKOH CBsi3u. CUTMa- U MH-CBS3H.

81. ®ochunpl. Coenunenus pocdopa ¢ Bogoponom. Comu dpoconus. DochopHoBaTrcTas
kuciora. Ee conu.

82. Ionstre 00 snmexTpoorpunaTensHocTH. [lonspusamnus cBsi3u, JUIOIBHBI MOMEHT.
[MonsipHocTh cBs3u. KonnyecTBeHHAst OLlEHKA MOJSIPHOCTH XMMHYECKON CBSI3U (METO]] BaJIEHTHBIX
CBsI3Ei).

83. BioustHue Temnepatypsl Ha cKOpocTh peakuuu. [1pubmmkennoe nmpasuio Bant-T'odda.
VYpaBHeHnue AppeHnyca. DHEprusi ak THBALIU K.

84. Cenen u tesunyp. CBolicTBa CBOOOHBIX 3JICMEHTOB. BaykHEHIIIN e KUCIIOPOAHBIC H BOJOPOIHBIC
COeIMHEHMs celieHa U Tesutrypa. CeleHHuIbl U TeJUTy PUJIBL.

85. Xumuueckas CBs3b B KOMIUICKCHBIX COSIMHEHUSX: TCOPH s KpucTaumueckoro moss, TILT.
86. Kunernka cinokHbIX peakuuii (mapasuieabHble, OCIe0BaTeNIbHbIE, CONPSKEHHbIE, LIETTHBIE).

87. ®ocdopuslit anruapua, ero ruapatanus. OprohocdopHas, nupodochopnas, meradhocopHas
KHUCITOTHI U uX comu. [lomumeTadocdarsr.

88. Xumuueckast CBsI3b B KOMIUICKCHBIX COSTMHEHUSIX (METO/ BAJICHTHBIX CBSI3CH).
89. Nonnoe mpoussenenue Boasl. Bogopoanslii mokaszarens. [lonsaTue 00 nHIMKaTOpaX.

90. Bogopo: 0cOOEHHOCTH CTpOEHHUS aToMa U mojoxeHue B [lepnonuyeckoii cucreme.
MouekynspHBIA U aTOMapHBIA BOAOPO/, CITOCOOBI TONy4YeHUs. [ MApHUIbI METAIIIOB.

91. Pesynbratsl pemenus ypasuenus Ll penunrepa ans aroma Bogopoaa. KBanToBsie uncna
JJIEKTPOHA B aTOME BOAOPOJA.

92. Meton Creiitepa. KoHcTanTa 35KpaHHPOBaHHA: CIIOCO0 pacdyera U IPUMEPHI.

93. CDTOp, 0COOEHHOCTH QJICKTPOHHOI'O CTPOCHUA aTOMA. duznyeckrue 1 XUMUUECKHIE CBOMCTBA
Q)Topa, pCaK1ys BblICIaYBaHUs CTCKIIA.

94. Meton MO, ncxoaabie OJ0KeHUs. CBI3BIBAIOIINE U PA3PBIXJIIONINE MOJIEKYJIISIPHEIC
opouTanmu. MoneKyIsipHbIe HOHBI BOAOPO/A U MIPOCTHIE MOJIEKYJIBI C mo3uninii metoga MO.

95. IIpousBeneHne pacCTBOPUMOCTH. Y CJIOBUsI 00pa30BaHUs U PACTBOPEHUS OCATKOB.

96. X10p, 0COOEHHOCTH ANEKTPOHHOT'O CTPOCHHS aToMa. DU3NUECKHE U XUMHYECKHE CBOMCTBA
XJI0pa, OKCUJbI U KMUCJIOTHI XJI0pa.

97. IlepBoe HauaI0 TEPMOAUHAMUKUA. BHYTpPEHHSISI JHEPTHUS M €€ COCTABIISIOIINE. DHTAJIBITHSL.
TennoBoii 3¢ ekt npu H300apHOM U H30XOPHOM IpOIECcCax.

98. Ilepoxcun Bogopoaa. du3nyeckue U XUMUYECKHUE CBOMCTBA, TpuMeHeHne. [1epoKCOKHCIIOTHI.

99. OcHoBHbI€ TONOXKEHUs Teopun Beprepa. O011ast XxapaKTepruCTHKAa KOMITJIEKCHBIX COSTMHCHH.



100. SiBnenne ocMoca. OcmoTtHueckoe napienwe. 3aKon Baur-I'odda.

101. Obmas xapakTepHCTHKA 31eMEHTOR TMOArpyIIbl MbIIbiKa. COeAMHEHHS DIIEMEHTOB
TIO/TPYMIBI MBIITBAKA C KHCIOPOIOM. VX rupatsL.

102. Bnustnue Temnepatyps! Ha CKOPOCTb XMMUYECKOH peakiuu. Y paBHEHHEe AppeHnyca.
DHEprys aKTHBAITHH.

103. TTpousBesenne pactBopuMocTH. YeioBus 00pa3oBaHHUsi K PACTBOPEHHS OCA/KOB.

104. OcHOBBI XHMHM HHEPTHBIX U Gn1aropoHbIX ra3os. ['anoreHu bl KceHOHA: TMOJIy4YeHHE,
CBO¥CTBa, 001acTH MpHMeHeHHs. OKCHIBI M KHC/IOTHI KCEHOHA.

105. Meton MO, BcX0IHBIE TIOIOKEHHS. Cas3pIBaIONINE M Pa3PBIXJIAIOLIHE MOJIEKYJISIPHBIE
opbuTany. MosekyIspHbIe HOHBI BOZIOpOJIa U MPOCThIE MOJIEKYIIBI C MO3uLMi MeToga MO.

106. TlepBoe Hayao TepMOMHAMHKH. BHyTpeHHsisi 5HEPIUs U ee COCTABISIOMHE. DHTATIBITHS.
Tenunosoit a¢pexr npu u306apHoM 1 H30XOPHOM IpoIieccax.

107. Tlepoxenn Bonoposa. PU3HUECKHE M XMMHAYECKHE CBOWCTBA, TpUMeHeHHE. [IepOKCOKHCIOTEL.

Pa3zpaGorunk:

3aB. kadenpoit, mpodeccop A. I0. Cadponon

[Iporpamma cocraBieHa B CQOTBETCTBHH C tpebosanuamu ®I'OC BO u ¢ yuerom
pexomennanuii [TOOIT no vanpasnenuio u npoputo noarorosky 04.03.01 — «Xumusy.

IIporpamma paccMoTpena Ha 3acesiagmuu Kabeaps: obumeil 1 HEOPraHHYECKOM XUMHU
«11» mas 2022 r., mpotoxon No

3aB. kadeapoii . /A. 1O. Cadponos/

Hacmoswas npozpamma, ne moojcem 6oimp 6ocnpoussedena Hu 6 Kakou opme 6e3

npedsapumensHo20 NUCbMENHO20 Pa3peueHus Kageopwl-paspabomuuxa npozpammot.
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