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1. EJA U 3ATIAYM JUCIATIIAHDI:

Ilessb: oBnajseHne CTyACHTaMU TEOPETUYECKHMMM OCHOBAMH OOLIEH XMMHUU M HEOpPraHUYeCKOH
XMWY HEMETAIJIOB, (POPMHUPOBAHNE YMEHHI U HABBIKOB MX MPAKTHYECKOTO MPUMEHEHHS.

3amaun:

a)

b)

d)

O3HAKOMUTh CTYJEHTOB XMMHUYECKOIo (paKkyinbTeTa ¢ TEOPETMUECKUMH OCHOBaMHU 0a30BBIX
pa3fesioB XMMHUH, OCHOBHBIMM 3aKOHOMEPHOCTSMHU IPOTEKAHUS PpA3IUYHBIX THUIIOB
XMMHYECKHX PEaKIM € y4aCTMEM HEOPraHMYECKMX BEUIECTB, OCHOBHBIMU METOJAMHU U
npruemMamMu padoThl B 1a00paTOpUsIX HEOPraHUIECKON XUMUH;

3aKpenuTh HEOOXOIMMBIM MOHATHHMHBIA anmnapar, OCHOBHBIE 3aKOHBl M 3aKOHOMEpPHOCTH,
ONMCHIBAIOLIUE PA3BUTUE NPEJICTABICHUW O CTPOEHUU aTOMa M IEPUOJAUYECKOM CHCTEME
JJIEMEHTOB, XUMUYECKON CBSI3M M KOMIUIEKCHBIX COCIMHEHUAX, OCHOBAX TEPMOJUHAMUKH U
KMHETUKH, 3aKOHOMEPHOCTSIX IPOTEKAHUsI XMMUUYECKUX MPOLIECCOB B pacTBOPAX;
chopMHpOBATh YMEHUE IPOBOJUTH SKCIEPUMEHTAIbHbIE paOOTHI IO TOTOBBIM METOJIMKaM,
BBITNIOJIHATh CTAHJAPTHBIE OlEpallMd HAa COBPEMEHHOM OOOpYyJIOBaHUH, MCIIONb3YEMOM B
HEOPraHMYECKOM XMMHH, NPUMEHITh HAa INPAKTUKE IOJIYYCHHbIE 3HAHUSA IPU aHAJIN3E
MOJIyYEHHBIX JKCHEPUMEHTAIbHBIX pE3yJbTaTOB M COCTABJIEHUU OTYETOB B 3aJaHHOU
hopme;

JIaTh IIPEJICTaBICHUE O POJIU U MECTe OOLIEH XMMUU U HEOPraHUYECKOW XUMUU HEMETAIIJIOB
B CHCTEME HayK U B IPOPECCUOHATIBLHOMN 1EATEIIbHOCTH.

Il. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO:

YueOnas JUCHUITIIINHA <<O6HIa$I XHMUSI. XHMHS HEMETAJIOB» OTHOCUTCS K 0a30BBIM

JHMCIUILTHHAM 00s13aTeibHO# yacTu nporpammbl (b1.0.16).

2.2. CoBpemeHHass oO0mass ¥ HEOpPraHWYecKas XWMHUsi Oa3upyercss Ha OCHOBHBIX

IIOJIO)KEHUSAX XMMHUH, YCBOCHHBIX CTYyJEHTaMU B IIPOLECCE U3YUYEHHS 3TOTO MPEAMETA B LIKOJIE.
Kypc ofmieit 1 HeopraHnyeckoil XMMHM MMeEET (yHIaMEHTAJIbHOE 3HAYEHHE B CTAHOBJIECHUU
CHeluanucTa IHUPOKOro Mpoduis, XUMHUKa-UCCIenoBaTelss U XHMHUKa-Tpernojasarens (By3a,
IIKOJIbI), ¥ SIBJISIETCS MIEPBBIM BY30BCKUM XMMHUYECKUM KYPCOM.

2.3 Ilepeuenp mocneAyromuX Y4eOHBIX TUCIUIUIMH, Ui KOTOPBIX HEOOXOAMMBI 3HAHUS,

YMEHHMS U HaBbIKU, pOpMUpPYEMBIE JTaHHON yUeOHON AMCIUITIMHOM:

«Anamutndeckas xumus» (51.0.18),

«Dusnyeckas xumus. XuMudeckas tepmoauHamuka» (51.0.24),

«Dusnveckas Xxumus. XUMuueckas kunetrnka u karanus» (51.0.25),

«[Iporecchl u anmapathl. XUMHUYECKas TEXHOJIOTH nepepaboTku HeTu u raza» (51.0.27),
«I'uaporeoxumust» (b1.B.07),

a TaKXe JJIs BBIIOJHEHUS KBaNU(UKAMOHHBIX pabdoT U (popmupoBaHUs NPO(heCcCHOHATBHBIX
KOMIIETECHIIUH.



I11. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMUSA JUCHUITJINHBI

[Iporiecc OCBOCHHSI  THUCIMILIAHBI

HampaBlieH Ha (GOpMUpOBaHUE

KOMIIETEHIINH

(aemenTOB crenyronmx kommneteHiuii) B coorserctBur ¢ ®I'OC BO u OIT BO no ganHomy
Hanpasnenuto noocomosku 04.03.01 «Xumusy, npoghuns.: Xumus nepmu u 2aza.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUS M0 JUCHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIEeTeHIU i

Komnerenuus HNuaukaropsl Pe3yabTarsl 00yyeHus
KOMIIeTeHI M
OIIK-1 Cnocoben MK onk-12 IIpennaraer 3HaTh. TEOPETUYECKHE OCHOBBI
aHAJIM3UPOBATh U HUHTEPIPETAINIO o0meit XUMUU U XUMUHU

UHTEPIIPETHPOBATH
Pe3yIbTaThl XUMUYECKHIX
9KCTIIEPHMEHTOB,
HaOJII0/IEHUI U U3MEPEHUI

pe3yIbTaTOB COOCTBEHHBIX
OKCIIEPUMEHTOB U
pPacYeTHO-TEOPETHUECKUX
paboT ¢ UCIIOIH30BAHUEM
TEOPETUYECCKUX OCHOB
TPpaAULIMOHHBIX U HOBBIX
pa3ienoB XUMUU

HEMETAJIJIOB, CYIIECTBO peaKuHﬁ u

IPOLIECCOB,  HCIONB3YEMBIX B
HEOPraHUYECKON XUMHHY,;
PUHIUITBL u obnacTu
MCIIOJIb30BaHUSI OCHOBHBIX
METO/I0B XUMHYECKOTO
VICCJICIOBAHMSI. Nmetsb

MpeCTaBIeHHEe 00 OCOOCHHOCTSIX
00BEKTOB HCCIEIOBAHUS.

YMeTh: MOATOTABIUBATE 0OBEKTHI
UCCIIEJIOBAHMUSI, TPOBOJAUTD
IKCIIEPUMECHTAIILHBIC
UCCIIEIOBAHMSI 110 3aJaHHON
METO/IMKE, padoTaTh Ha
anmnaparype, IpuMeHseMOil B
HEOPTaHUYECKUX MCCIIETOBAHUSX.
Baaners: HaBbIKAMH IPUMEHEHUS
TEOPETUIECCKIX OCHOB TIPH
CHUHTE3€ U UCCIIeI0BAaHUU
HEOPraHUYECKHX 0OBEKTOB U
paboTe ¢ pacTBOPEHHBIMU B BOJIE
HEOPTaHMYECKUMH BEIICCTBAMH
110 TOTOBBIM METOIMKAM.

OIIK-2 Criocoben
IPOBOJUTH C COOJIOJICHUEM
HOPM TEXHUKH
0€30MaCHOCTH XMMUYECKUN
DKCIIEPUMEHT, BKIIFOYast
CUHTE3, aHAIIU3, U3yUYEHHUE
CTPYKTYpPBI 1 CBOMCTB
BELIECTB U MaTEPHUAJIOB,
HCCIIEJOBAHKE MTPOLIECCOB C
UX y4acTUEM

MK ork-21 PaboTaer ¢
XUMHYECKUMH BEIIECTBAMHU
C COOII0/IEHNEM HOPM
TEXHHUKH 0€30IacHOCTH

NJK onk-2.2 [IpoBoaut
CUHTE3 BEIECTB U
MaTepuaioB pa3HOM
TIPUPOIBI C
HCIIOIb30BAaHUEM
MMEIOIINXCSI METOJTUK

3HaTh: paBUjIa U HOPMbI
TEXHHUKHU 0€30MacHOCTH MpHU
paboTe ¢ XUMUYECKUMHU
peakTUBaMU U PU3NIECKUMU
prudopamMu.

YMeTh: MOATOTaBIUBATH OOBEKTHI
JUTSL CHHTE3a, TIPOBOJIUTH
IKCIIEPUMEHTANBHBIN CHHTE3 TIO
3aITaHHON METOJMKe, paboTaTh Ha
anmaparype, IpUuMeHsIeMOil B
HEOPTaHWYECKUX MCCIICTOBAHUSX.
Bianers: HaBBIKAMH MPOBEICHUS
XUMHYECKHUX YKCIIEPUMEHTOB TIPU
CUHTE3€ HEOPTaHUYECKUX
00BEKTOB IO TOTOBBIM
METOJIUKAM.

OIIK-3 Cnocoben
MPUMEHSITh PACUETHO-

NIKork-3.2 Ucromnp3yer
CTaHIaPTHOE MPOrPAMMHOE

3HaTh: OCHOBHBIE PECYPCHI
10JIb30BaTENIsl OBITOBOTO




TCOPCTUUCCKHUEC MCTOAbI JIA
W3Y4YEHUs CBOWCTB BEILIECTB
U IIPOLIECCOB € UX Y4acTHUEM
C UCIOJIb30BAaHUEM
COBPEMEHHOM
BBIYHMCIIUTEIILHON TEXHUKHU

o0ecrieyeHne pu perIeHnu
3a71a4 XUMHAYECKOU
HaITpaBJICHHOCTHU

MEePCOHAITBHOTO KOMIIBIOTEPA U
MpaBUJia MOJIb30BAHUS UMH JIJIS
y4eOHBIX ¥ HAYYHBIX LIEJICH.
Ymerb: 00pabaTbIBaTh
PE3YNIBTATHI ONBITOB M PACUYETHBIX
paboT ¢ MpUMEHEHHUEM
CTaH/IaPTHOT'O MTPOTPAMMHOTO
obecrieuenus noctymHbix [1K.
Buaagers. HaBBIKAMU
MPE/ICTABIICHHS PE3yJIbTaTOB B
KOMITBIOTEPHBIX CETSAX H
nH()OpMaAITMOHHOW HAYYHO-
o0pa3oBaTeNnbHOMU Cpee.

OIIK-6 Cniocoben
NPECTABIIATh PE3yJIbTAThI
CBOEM pabOThI B yCTHOM U
MUCbMEHHOM (hopMe B
COOTBETCTBUU C HOPMAMH U
NpaBUJIaMU, IIPUHSITHIMH B
poeCCUOHATBHOM
€00011IeCTBE

NIKorxke.1 Ipeacrasisier
pe3yabTaThl paboThl B BUJE
OTYeTa 10 CTAHIAPTHOMN
(opMe Ha pyCCKOM SI3bIKe

WJIKomk-6.4 I'oToBUT
MPE3EHTALIMIO 110 TEME
paboThI U IPENCTABIISIET €€
Ha PYCCKOM M aHTJIMICKOM
SI3bIKaX

3HaTh: paBUiia COCTABJICHUS
IIPOTOKOJIOB OTYETOB XHMUYCCKHUX
OIIBITOB, PUMEHSATH OCHOBHBIC
3aKOHBI XHMHUH TIPU 00CYKICHUH
HIOJTYYCHHBIX Pe3yJIbTaToB,
HOJITOTOBUTH OTYET O
BBITIOJTHEHHOH padoTe.

YMeTh: TIpeICTaBUTh PE3yIbTaThl
OTIBITOB M PACYETHBIX pabOT
COTJIACHO TPEOOBaHMSIM B JaHHOM
00J1aCTH XUMUHU.

Buaners: HaBbIKaMU
NPEACTaBICHUS PE3yIbTaTOB
COOCTBEHHBIX HAyUHBIX
M3BICKAaHWH B KOMITBIOTEPHBIX
ceTsax v nH(POPMAIIMOHHOM
Hay4YHO-00pa3zoBaTeIbHOH cpesie.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0BbEM THCHHMILIMHBI cOCTaBJIACT 9 3aUeTHBIX eIMHNI, 324 yaca, B TOM unciie 1.75 3a4eTHBIX eIUHUI, 53 yaca Ha 3a4éT U 3k3ameH. U3
HUX 74 4yaca — mpakTH4ecKasi MOJAroToOBKa.

DopMa NIPOMEKYTOUHOM ATTECTANUN . 3a4EéM, IK3AMEH .

4.1 Coneprxanue TMCHUILIHHBI, CTPYKTYPUPOBAHHOE 110 TEMaM,
€ YKa3aHHeM BH/0B Y4eOHBIX 3aHATHII U OTBEJIEHHOT0 HA HUX KOJHMYECTBA aKAIeMHYECKUX YaCOB

Bunsl yueOHOM paboThl, BKIHOYAsk CAMOCTOSTENIbHYIO paboTy
oOyyaroluxcs U TpyA0EMKOCTh
(B yacax) DOpMBI TEKYLIETO
KOHTPOJIS
o
= KonraktHas paboTa npenoaasareiis ¢ 00y4aronMuIcs 2 CIIEBa€MOCTH,
No 11/ Paznen aucuumimHbl/ TeMbl 3 p penol yadiom > 4 o
°on/n S e opma
8 JlabopaTopHBIE U TPAKTHICCKIEC g MIPOMEKYTOUHOMN
3aHATHUSL =
KCP / S aTTecTaluu
Jlexkuun U3 nux KoHCymbTAIIH | S g (no cemecmpam)
Bcero yacos IpaKTHYECKAs] = S
MOITOTOBKA O o
BBEJJEHUE B OBLIYIO 1
1 HEOPI'AHMYECKYIO XUMHUIO 1 2 5 5 2 1 )
[IpoBepka oT4ETOB 11O
2 CTPOEHHE ATOMA 1 13 5 - 1 12 | JIP, npakTHueckue
3aJlaHHsI, CEMUHAPbI
MEPMOANYECKHI 3AKOH U IIpoBepka 0TYETOB 110
3 INEPMOJIMYECKA I CUCTEMA 1 6 - - - 2 JIP, mpakTuyeckue
SJIEMEHTOB 3a/1aHusl, CEMUHAPBI
PA3BUTHUE HPEHCTABHEHHfI o IIpoBepka oT4ETOB 11O
4 XUMUTECKOH CBSA3H 1 13 5 - 1 12 | JIP, mpakTrueckue
3aJJaHMsl, CeMUHAPbI
KOMIUIEKCHBIE COEAMHEHUA IIpoBepka 0TYETOB 11O
5 1 8 4 3 1 12 | DoBep
JIP, npakTuyeckue




Bupl yaeGHO# paboThI, BKIIFOYAsi CAMOCTOSTEIBHYIO PaboTy DopMBI TEKYIIIETO

= 00ydaromuxcs U TPYJA0EMKOCTh KOHTPOJISI
No /11 Pazien nucuumninHb/ TeMbI § (B yacax) YCIIEeBACMOCTH;
3 5 g dopma
Konraktnas paboTa npenogaBatesis ¢ 00y4aronmMICs g % - IPOMEKYTOUHO
_ 3aJJaHHsI, CCMUHAPbI
OCHOBBI XUMUYECKOU [TpoBepka 0TYETOB 11O
6 TEPMOAMHAMUKH 1 7 7 6 2 4 JIP, npakTuyeckue
3aJIaHHsI, CCMUHAPbI
OCHOBHBIE ITOHATUA Hposepia or4eros mo
7 XUMNYECKOI KMHETHKI 1 5 10 10 2 4 JIP, npakTuyeckue

3alaHuA, CCMUHAPbI

[IpoBepka oT4ETOB 11O
8 PACTBOPBI 1 10 10 10 2 4 JIP, mpakTuyeckue
3aJJaHHsI, CEMUHAPbI

[IpoBepka oTueTOB 1O

HEOPI'AHUMYECKAA XUMMU I
9 HEMETAJUIOB 1 4 44 40 4 37 | JIP, npakTudeckue
3aJIaHus, CCMHHAPBI
10 3auér, Ik3amMmeH
HTroro yacos 68 90 74 15 88 3adeT, sK3aMeH

B paboueii npoepamme no oucyuniure npu 8bINOJIHEHUU 1aOOPAMOPHLIX pabom npedycCMOmpeHa RPAKmMUu4ecKas n0020moeKa 6 Uoe 8blNoJHeHUs
OMOENbHLIX BUO0B pabOM, CEA3AHHBIX C OYOYUel NPOhecCUOHATILHOU 0esIMelbHOCIbIO.




4.2 IInaH BHeayAUTOPHOIi CAMOCTOSITEILHOM PadoThl 00Y4YAKOIIMXCS 110 JUCHHIIIHHE

CamocrosrenbHas paboTa 00yJarommxcs

YueOHO-MeTOAHYECKOE

Cemectp|  HasBanue pa3zena, TeMbl T p—— Cpoxu | Tpyi08MK OcueeH(:TI:(())e obecrieucHue
p BBIONHEHNS |oCTh (Wac.) pen CaMOCTOSTENEHON PabOThI
BBEJEHHUE B OBLIIYIO U 3agauu ¥ ynpaxxHeHUs M0
1 HEOPI'AHUYECKYIO XUMHMIO | [ToaroroBka K KOHTPOJIbHOM padore, COHTSIODN 4 KonTponbHas obrmeii xuMuH : yueb. mocobue
perieHue 3a1a4d 1mo TeMe p pabora /H. JL. I'nunxa. - Usn,. crep. -
M. : KnoPyc, 2011. - 240 c.
3amauun v ypaKHEHS 10
o01ei xumuu : yued. nmocobue
/ H. JI. I'nunka. - U3n. crep. -
CremneHb M. : KnoPyc, 2011. - 240 c.;
[loaroroBka Kk ceMuHapy IO TEME Heopranudeckas Xumusl
«AmomHo-monexyiapHoe yuenuey, 2 AKTHBHOTO y4eb. 11 cTyA. By3oB: B3 1./
yqacTus B pex. 0. 1. Tpetbsikos. - M. :
CEMUHape Axanemnst. - (Bbiciee
npodeccroHanbHOE
06p330BaHI/IeZ EcTecTBeHHBIE
HAYKH).
CTPOEHHME ATOMA CTemnens Meroauueckue yKa3aHusl
[ToaroToBKa K CEMHHAPY MO TEME 5 AKTUBHOTO K IpakTuKymy «OO0mas
«CmpoeHue amoma» ydJacTus B XUMHASI. XUMUS
CEMHMHape HEMETAJLIIOB»
[Togroroska orvera no JIP Meroanueckue yka3aHus
«OmnpeneneHue YKBUBAJICHTa MeTaJlJIa 9 I[TpoBepka K MpakTukymy «Oomas
10 KOJINYECTBY BHITECHEHHOTO oTYeTa 1Mo XAMUS. XUMUS
BOAOpoOAa» pabote. YO HEMETAJIIIOB»
IToaroroBka otuera no JIP Meronnueckue ykazaHus
«OmnpeneneHue MOJIIPHON MacChl 5 IIpoBepka K MpakTuKymy «O01as
JUOKCHUA YTIEepOaIa» oTyera o XAMUS. XUMUSA

pabote. YO

HEMCTAJIIIOB»




CamocrosTenbHas paboTa 00yJaoumxcs

YueOHO-MeTOAHYECKOe

" Ouenounoe
Cemectp Ha3zBanue pasneina, Temsl B — Cpokn Tpynoémk I o0OecrieueHne
U CaMOCTOATCIBHOM PA0OThI BBIIOMHENHA |OCTh (daC.) CpEACTBO CaMOCTOATEIBHOMN paboThI
PA3BUTHUE CTeneHp Mertonuueckre ykazaHus
HPEJACTABJIEHUN O IloaroroBka Kk ceMUHapy IO TEME —— 12 aKTUBHOTO K IpakTukymy «O01mas
XUMHNYECKOU CB/31 «Xumuueckas cesnzvy p y4acTus B xumusi. XUMHUs
CceMHUHape HEMETAJJIOB»
KOMIUIEKCHBIE [ToaroToBka Kk ceMHUHapy MO TEME Crenelb Mertonuueckre ykazaHus
COEAMHEHN A «Komnnexcnvie coeounenus» 5 10 AKTUBHOTO K MpakTHKyMy «O01as
HOSI0pb
p y4acTus B XUMUS. XUMHS
CEMHUHape HEMETaJLIOB»
IIpoBepka Meronndeckue ykazaHus
[ToaroroBka oTyera 1o gadbopaTopHOI 9 oT4eTa 1o K IpakTuKkymy «Oommas
pabote «KoMIJIeKCHBIC COSTMHEHUS» pabote. YO XUMUS. XUMHSI
HEMETAJJIOB»
OCHOBBI XUMHNYECKOU [ToAroToBKa K CEMHHAPY II0 TEME CTeleHb Meronnueckre ykazaHus
TEPMOJJMHAMUKN «Tennosvie s3¢hpexmoul xumuueckux 9 AKTUBHOTO K IpakTuKkymy «Oo0mas
peakyuii. OCHOBHbIE NOHAMUSL y4acTHs B XUMUS. XAMHS
XUMUYECKOU MepMOOUHAMUKUY» ceMMHape HEMETaJJIOB»
[Toaroroska oruera mno JIP TIpoBepka Meronndeckue yKa3aHus
«OmnpeneneHue >HTANBIUU PEAKIUN 1 OT4eTa o K MpakTuKkymy «Oomas
HEUTpaIu3aliy CUIILHOTO OCHOBAHMS pa6ote. YO XUMUS. XAMHS
CHJIBHOW KHUCIIOTOW» HEMETAJJIOB»
Metonuueckre ykazaHus
[ToaroroBka otyera 1o gadbopaTopHOI 1Iposepka }(/)6
oT4yerTa 1o K IPAKTUKYMY « a1ast
pabote «OrnpeneneHue TerIoThI HOSIOpB 1
padore. YO XUMHUS. XUMHUA
TUApPATALIA»
HEMETAJJIOB»
OCHOBHBIE ITOHATUA 0 5 . IIpoBepka Meroaunueckue yka3aHus
> OJTOTOBKA OTYETA 110 JIAOOPATOPHOM
XUMUYECKOM KUHETUKH | °X paTop OTYETA 110 K MpaKTHKyMy «O6as
pabote «3aBUCUMOCTb CKOPOCTH nexadpb 1
padore. YO XuMHUS. XUMHS

peaKuuu OT KOHIIEHTPALUH BEIIECTBA»

HEMCTAJIIJIIOB»




CamocrosTenbHas paboTa 00yJaoumxcs

YueOHO-MeTOAHYECKOe

" OnenouyHoe
Cemectp Ha3zBanue pasneina, Temsl B — Cpokn Tpynoémk 1 obecrieueHre
U] CAMOCTOSATEIbHON PabOThI srmowesm |ocTh (4ac.) CPEICTBO CAMOCTOSTENBHO PAGOTHE
Mertonuyeckue ykazaHus
[ToaroroBka oTdera 1Mo 1a00paToOpHOI 1Iposepka K IDAKTHKYM «}(]) Guas
pabote «BnusHue TemmepaTypbl Ha 1 oTHeTa 1o P TMY
pabote. YO XUMHUS. XUMUS
CKOPOCTb peaKLuu»
HEMETAJIIOB»
. Mertonuyeckue ykazaHus
[ToaroroBka oTuera no Jab0paTopHOit 1IpoBepka K IPAKTHKYM «yo Guas
pabote «CKOpOCTh B3aUMOJICHCTBUS 2 OTgeTa HS(’)O P X yMy
. N XUMUS. XUMHUS
MarHusi ¢ COJITHOM KUCIOTOW» papore.
HEMETAJIOBY»
PACTBOPHI Meronnueckre yKazaHus
[ToaroroBka oTuera o Jab0paTopHOi Iposepka K IIPAKTHKYM «}(/) Gmas
pabote «OnpeneracHne MOJISIPHOM 1 OTgeTa HS(’)O mem XI/IyMIZ}I
MacChl HEAJIEKTPOJIUTOBY papore. '
HEMETAJIOB»
MeTtonuyeckue ykazaHus
[TonroroBka oTueTa 1o 1a00paTOPHOM Iposepka K IPAKTHKYM «}(I) Gmas
pabote «OnpeneneHne Kaxyencs 1 oTHeTa 1o P nd
pabote. YO XUMHS. XUMUS
CTCTICHH JTUCCOIMAIINN MOJIEKYJD»
HEMETAJIIOB»
Mertonnueckre yKazaHus
[ToaroroBka oTueTa 1Mo J1a00paTOPHOMA 1Iposepka K IPAKTHKYM «}6611.&1}1
pabote «XUMHUECKOE PaBHOBECHE B nekabpb 1 oTieTa o P yMy
padore. YO XuMHUS. XUMHS
pacTBOpax AIEKTPOIUTOB
HEMETAJIIOB»
TIpoBepka MeTtonuyeckue ykazaHus
[ToaroroBka oTyera o 1a00paTopHOM 1 oTyera o K IpakTukymy «O0mas
pabote «['uaponus coneii» pabore. YO XUMHA. XUMHUS
HEMETAJIIOB»
HEOPI'"AHUYECKAX 0 5 IIpoBepka Meroaunueckue yka3aHus
OJICOTOBKA OTYETOB I10 JTA0OPATOPHBIM
XHUMMU ST HEMETAJIJIOB A paTop CeHTAOpD- OTUYETOR ITO K PAKTHKYMY «O6mast
pabotam o Teme «Heopranuueckas 36
nekabpb pabote. YO XUMHSL. XUMUS

XHUMUS HEMETAJIIOB»

HEMCTAJIIJIIOB»




CamocrosTenbHas paboTa 00yJaoumxcs

YueOHO-MeTOAHYECKOe

" Ouenounoe
Cemectp Ha3zBanue pasneina, Temsl B — Cpokn Tpynoémk I o0OecrieueHne
U CaMOCTOATCIBHOM PA0OThI BBIIOMHENHA |OCTh (daC.) CpEACTBO CaMOCTOATEIBHOMN paboThI
OO0t 00BEM caMOCTOSATEIHLHOM PAOOTHI O JUCIHUILTUHE (Yac) 88
BrozkeT BpeMeHHN caMOCTOSITEIbHON PadoThl, MPeIyCMOTPEHHBIH Y4eOHBIM MJIAHOM 88

JUISL TAHHOM JUCHMILIMHBI (Yac)

KonrtaktHas paboTa 1pu MpoBeACHNHN YIeOHBIX 3aHATHIH 110 TUCIUIUIMHE BKIIOYAET B ceO5:
3aHATHUS JIEKLIIUOHHOTO THIA, Ja0OopaTOpHbIE pabOThl, CEMUHAPCKUE 3aHATUS U IPYIIOBbIE KOHCYJIbTAIlMH, MHIUBUAYAIBHYIO padoTy
00yYaromuxcs ¢ MPEenoaBaTeIeM.




4.3 ConeprxaHue y4eOHOI0 MaTepuasa

Conep:xaHue pa3/iesioB ¥ TeM JUCHUTNIMHBI

1. OBIIAA XUMMUSA

1.1. BBEJJEHUE

Mecto 06Hl€ﬁ XHUMHU B CHUCTEMEC XHUMHYCCKHUX HAYK. OCHOBHBIE 3TaITbl Pa3BUTHUS HAYKH.
3aKkoH COXpaHCHUA MATCpHU W OSHCPTHUHU. OcHOBHBIC CTCXUOMCTPUUCCKUEC 3aKOHbI XHWMHHU.
ATOMHO-MOJ’IeKy.HHpHaH TCOPHUA. XuMmudeckass aTOMHCTHKA.

1.2. CTPOEHUE ATOMA

PasButne mnpexacraBnenuii o crpoeHun aroma. Mogens Jx. Tomcona. OOmas
XapakTEpUCTUKA aTOMHBIX cHekTpoB. Cnekrp aroma Bojopoaa. lIlnanerapnas wmoxens
Pezepdopna. Teopust ctpoenust aroma H. bopa. Bxiran 3eemana u 3ommepdensaa B pa3Burtue
Teopuu bopa.

[TonsiTue 0 kBaHTOBOM MexaHHKe. [[BoiicTBeHHass mpupoaa MUKpooOBbekTOB. COOTHOIIIEHUE
ne bpoiinsa. CooTHolleHue HeomnpeaeNneHHOCTeH, MpUHLUI HeompeaeneHHocTu ['eiizenOepra.
VYpaeuenue lllpenunrepa. BomHoBas dynknms, ee ¢pu3mdeckuii cMbIci. PemieHue ypaBHEHUs
[Ipenuurepa 1yisi OJHOMEPHOTO MOTEHUUAIBHOIO SUKA. [[MCKPETHOCTh 3HEPTUU 3IIEKTPOHA.
[lonsiTue O TpeXMEpHOM TOTCHIIMAIBHOM sIMKe. Pe3ynbrarel pelieHuss ypaBHEHUS
[lIpenunrepa ay1s aToMa BOJIOPOJA.

[TonsiTue O KBAHTOBBIX YHCJAX 3JEKTPOHA B aTOME, CIHUH. MHOrO3JEKTPOHHBIE ATOMBI.
[Tpunuun mMuHMMyMa sHepruu, npuHimn [laynu, npaBuno XyHaa (IpUHLMI MaKCHUMaIbHOU
MYJIBTHILIETHOCTH ). EMKOCTB 3J€KTPOHHBIX 000JI04€K. DJIEKTPOHHBIE KOH(DUTYpaIlid aTOMOB B
MX OCHOBHBIX COCTOSIHUSIX.

1.3. TIEPUOJMYECKUI 3AKOH 1 IEPUOJJUUYECKASI CUCTEMA DJIEMEHTOB

[IpenpicTopust oTkpbITHs 3akoHa (Tabnuia JlaByaswe, Tpuanael [lebepeitnepa, crupaib ae
[[Tankyprya, 3akoH okTaB). Pons MenaeneeBa u Meiiepa B OTKPHITUM W Pa3BUTUU
NEePUOINYECKOr0 3aKoHa. 3akoH Mo3znu. COBpEeMEHHOE COCTOSHHME IMEPUOJIMYECKOr0 3aKOHa.
[Tepuonnueckasi cuctemMa ¢ TOYKH 3pEHUSI CTPOCHUSI aToMa (PaJyChl aTOMOB M MOHOB, SHEPTHS
U TIOTEHIUAN WOHM3aINH, d()(PEeKTUBHBIA 3apsa sapa U pacuy€T KOHCTAHTHI SKPaHUPOBAHUA,
CPOJICTBO K DJIEKTPOHY, JJIEKTPOOTPHUIATEIBHOCTh, CTEMEHb OKWCICHUS W BAJICHTHOCTD).
OnekTpoHHble aHanoru. [lonstue o kaitHocummeTpun. [lepceKTUBBI pa3BUTHS TEPUOINYECKON
CHUCTEMBI.

1.4. PABBUTHE ITPEJCTABJIEHHMI O XUMHYECKOI CBI3U

Tunsl XUMHUYECKOH CBS3U. DKCIIEPUMEHTAILHBIE XapaKTEePUCTUKA XUMUYECKON CBSI3U (AJIMHA
CBSI3M, HAIIPaBJICHHOCTb CBSI3U, 3HEprus cBs3u). KonuuecTBeHHas OIleHKA MOJSPHOCTH CBSI3H.
JIMTIONBHBIN MOMEHT.

[Tonsite 06 noHHOM cBsA3M. Teopus U IHEpreTHKa MOHHOW CBs3U. HeHampaBieHHOCTh U
HEHACBIIIEHHOCTh HOHHOM CBS3HU.

KoBanentnas cBs3p. llpupoma koBaneHTHOM CBs3U. KBaHTOBOMEXAHMYECKHE METOJIbI
ONHUCaHUsl XUMHUYECKOM CBsi3u. Meron BajeHTHBIX cBsi3eld. BanentHocte B pamkax MBC.
JIOHOpHO-aKIENITOPHBIA ~ MEXaHM3M  O00pa3oBaHWs  KOBaJeHTHOW cBs3u. [lomspusanus
KOBaJEHTHOM CBs3U. HampaBieHHOCTh M HAaCBILIEHHOCTh KOBAaJEHTHOM cBsi3u. KoHuenmus
rubpuanzanuu. KpaTHOCTH CBsI3U, O©- W T-CBSA3W. METOJ MOJEKYJSIPHBIX OpOuTasei.
Cas3bIBaIONIME, Pa3phIXJISIONIME W HecBA3bIBatomue opoutanu. Ilopsgok cBa3u. CrpoeHue
MPOCTEHIINX ABYXaTOMHBIX (TOMOSIIEPHBIX M TeTeposaepHbIX) yactull no merogy MO JIKAO.
N3o02nexTponHbIe cucTeMsbl. [lapamaruerusm.

MexMOoeKyJIIpHOE B3aUMOAEHCTBHE. BBl MEXKMOIIEKYIIIPHOTO B3anMOAeNCTBUA. BaH-
Jep-BaadbCOBBl CHUJIBI: OPWUEHTAI[MOHHBIM, WHAYKIMOHHBIA M JTUCHEPCUOHHBIN S()(EKTHI.



Bomoponnast cBsizb. Paznuumst B (u3Myeckux CBOMCTBAaX BEIIECTB C PA3JIMYHBIM THUIIOM
XUMHUYECKOH CBSI3U.

1.5. KOMIUIEKCHBIE COEJJUHEHUA

OO0miasi xapakTepUCTUKA KOMIUICKCHBIX coeauHeHui. llenTpanbHblii aTom. Jluranmesl.
Koopaunanmonnoe uymcio. Buytpennsst cdepa. Buemmsis  chepa.  Knaccuduxanum
KOMIUIEKCHBIX coeauHeHnil. HomeHkiiaTypa KOMIUIEKCHBIX COEIMHEHUW. TeopeTuyeckoe u
MPUKJIAJHOE 3HAYEHHWE KOMIUIEKCHBIX COEAMHEHHU. I30Mepus KOMIUIEKCHBIX COEAWMHEHHIA.
Koopaunanuonnas reopust Bepuepa kak nepBasi yiadHasi OIbITKA TEOPETUUECKOTO OOBSICHEHUS
CTPOEHUs KOMIUIEKCHBIX COCIMHEHUW. YCHeXu W OorpaHuucHus teopuu Bepnepa. Merton
BAJICHTHBIX CBS3€i, TEOpUS] KPUCTAUIMYECKOTO TOJIsl, TEOpUsS IMOJs JMUraHAOB U METOJ
MOJICKYJISIDHBIX ~ OpOWTaNied MPUMEHUTEIFHO K XHUMHYECKOH CBS3M B  KOMILJIEKCHBIX
COCIUHCHHAX.

1.6. OCHOBBI XMMWYECKOW TEPMOJVHAMMKH

IlonsiTHe 0 XMMHUYECKOM TepMOAMHAMHKE. TepmoauHamMuueckue cucTeMbl. DOyHKIUU
cocrosiHus. llonarne o BHyTpeHHeW sHepruu. llepoe Hauano tepmoauHamuku. Temora,
paboTa W HM3MEHEHHE HHEPruu IpU XUMHUYECKOM peakiuu. ODHTaIblUsA, €€ H3MEHEHHE B
XMMHUYECKOM Ipouecce. 3akoH JlaByasbe-Jlamnaca. 3akoH ['ecca, ero mpakTuueckoe 3Ha4YCHHE.
OnTanenus 00pa3oBaHUs. DHTAIBINS CrOpaHUs. DHTAIBINA peakiun. [IoHsTHe 0 CTaHTAPTHOM
cocrosiHuu. CTaHAapTHas 3HTaJIbIMA. 3aBUCUMOCTb DHTAJIBIIMM OT TemIiepaTypsl. M3MeHeHue
SHTAJIBNUU NpU (a30oBbIX nepexonax. CTaHAapTHOE W3MEHEHME SHTAIBIIMM MPU XUMHUYECKHUX
peakuusax. Bropoe nauyano tepmonuHamuku. IloHsTHE 00 SHTponuu. DHTponus Kak (yHKIMS
cocrosiHus. KBaHTOBOMExaHMuYecKas MPUPOAA OSHTPOINUHU. 3aBUCUMOCTb OSHTPOINUU  OT
temneparypbl. V3meHeHue sHTponuu npu ¢(azoBblx mnepexofgax. CraHpapTHas SHTPOIUSL.
CranjgapTHOE H3MEHEHHME OJHTPONMM IpPU XUMHYECKUX peakuusx. [loHstue o cBoOOaHOMN
sHepruu. DHeprusa ['m60ca u sHeprus I'enbmronbua. CtangapTHBINA U300apHO-U30TEPMHUUECKUI
MOTEHILIMAJ] U HaNpaBJIeHUE XUMUYECKUX MPOLECCOB. DHTANBIUWHBIN U SHTPONMUNHBIN (haKTOPbI
Y HaIlpaBJICHUE XUMUYECKUX IIPOLECCOB.

1.7. OCHOBHBIE TOHATHSA XUMHUYECKON KUHETUKU

Hctunnable n kaxyumecss paBHoBecus. CKopocTh XuUMHUecKoM peakuuu. Kunernueckuit
BBIBOJI 3aKOHA JEHUCTBUSA Macc. MoOJEKyJIIpHOCTh M MOPSAOK peakuuid. CIOKHBIE pEaKIHH —
NapaJulebHbIe, IIOCIEN0BATEIBHBIE, COINpPSDIKEHHbIE, LenHble. KHHeTHMYecKue KpUBbIE IS
UCXOJHBIX BEUICCTB U INPOAYKTOB peakuuu. BiusgHue Temmeparypbl Ha CKOPOCTb PEAKLUU.
[Tpubmmxennoe mnpasuio Baut-I'odpda. YpaBHenue AppenHuyca. DHeprusi akTHBAIMH, €€
(bu3nueckuil CMBICI, METO/IbI ONPEENCHHS U3 ONBITHBIX JaHHbIX. [IOHATHE O TEOPUU aKTUBHBIX
coyJapeHui 1 aKTUBHOM (TIEPEXOJHOM) KOMILIEKCE.

Xumuueckoe  paBHoBecue. OOpaTUMOCTb  XMMHYECKMX IpoueccoB. KoHcraHTa
XUMHYECKOTO pPaBHOBECHS. 3aBUCHUMOCTb IIOJIOKEHUS pPAaBHOBECUS OT TEMIIEpaTyphl,
KOHIIEHTpaluu U AaBieHHs. CBA3b KOHCTAHThl XUMHUECKOTO paBHOBecus ¢ sHeprueit ['mboca.
Hcnonb30BaHWe BENMYHMH CTAHAAPTHBIX WM3MEHEHHWW SHTAIBIIMA M SHTPONUU PEAKIHUH IS
pacuera KOHCTaHT paBHOBecus. [Ipunuun Jle Illarense.

['oMoreHHsbIil ¥ reTeporeHHbId Katanu3. BinsHue kartann3aTopa Ha KOHCTAHThI CKOPOCTH
npsAMoil u oOpaTHOM peakimii. MexanusMm katanuza. CeneKTUBHOCTh Karanusa. MIHrHOUTOpBI.
Karanutudueckne sbl.

1.8. PACTBOPBI

PactBops! kKak (aza nmepemeHHoro cocraBa. Komtonnnsle pactBopsl. Poib KOIIOMAHBIX
pacTBOpPOB B HayKe M MpakTuke. PacTBopbl TBepible, ra3zoo0pa3Hble W KHUAKUE (BOAHBIE U
HeBogHbIe). CriocoObl BBIpaXKEHHs KOHIIEHTpaluH. TepMoaMHaMHMKa W KHHETHKa Mpolecca
pacTBOpeHuMs. neanbHble U peanbHbIE pACTBOPHI.



PactBopbl HesnekTposnToB. JlaBieHHE HACBIIEHHOTO Iapa OMHApHBIX pPAaCTBOPOB.
Kunenne u otBepaeBanue pacTBopoB. 3akoHbl Payns. SIBnenue ocmoca. 3akon Bant-I'odda.
Metoasl onpeniesieHuss MOJIEKYJISIPHBIX MacC paCTBOPEHHBIX BEILECTB.

Henoguunnenne  pacTBOpOB  AJIEKTPOJIMTOB  3akoHaMm Payms wu  Banr-T'odda.
N3otonnueckuii ko3dduuuent. CunpHble U ciabble 3IEKTponuThl. PaBHOBecHs B pacTBopax
c1a0bIX 3JIEKTPOJUTOB. DaKTOPHI, BIMSIOIMIME HA CTENEHb 3JIEKTPOIMTUYECKON IHCCOLMALINU.
3akoH passeneHus OctBanbpaa. Kaxymascs crenens auccouuanuu. Ilonstue o0 akTUBHOCTH U
Kod(pduureHTe akTUBHOCTH. Bonma kak BakHeWmuii pactBoputens. MOHHOE Mpou3BeACHUE
Boibl. Bopopoasbiii mokasarens. Ilonatme 00 wuHIukatopax. bydepHble cucTemsl.
[Tpou3BeneHne pacTBOPUMOCTH. Y CIOBHA OOpa30BaHMUA M PACTBOPEHHS ILIOXO PACTBOPHUMBIX
coequHenuil. I'maponu3 conedd. Teopuw KUCIOT W OCHOBAHUN: paHHUE TEOPUHU, TEOPHUS
AppeHnyca, IpPOTOHHAs, 3JEKTPOHHAs, TEOpUS COJIbBO-CUCTEM, TEOpPHUS YCAaHOBHYA, TEOPHUS
KMKO.

2. HEOPTAHUYECKAS XUMUSA HEMETAJIJIOB

BBEJEHUE
MecTo HEOpraHm4eckol XHUMHHM B CHUCTEME XMMHMUYECKUX HayK. OCHOBHBbIE ATalbl
pa3BUTHUA HEOPraHUYECKON XUMUH. [IepCIIEKTUBEI Pa3BUTHS U «TOUKHU POCTa.

2.1. BOJOPO/J. BOAA. ITIEPOKCHUJ BOJOPOJA

Bonmopon - mepBblil 35ieMEHT mnepuoauveckoil cucteMbl. OCOOEHHOCTH CTPOCHHS
atoma Bojopoja. M3ortomsl Bojopona — MpPOTHHM, JAEWTEepui, TpUTUW. PacmpocTpaHeHHOCTh
BOJIOpPOa, GOPMBI €r0 HAXOXJICHHUS B MpHpoje. BalleHTHBIC COCTOSHHS BOIOpoaa. Pa3mepbl
aTOMOB U MOHOB. MOJIEKYJIAPHBINA U aTOMAaPHBIA BOAOPO, PU3NYECKUE K XUMUYECKHE CBOWCTBA.
JlabopaTtopHblE W TEXHHYECKHE CIOCOOBI IMONYYCHHS BOIOpoaa. I[IpuMeHeHHE BOIOpOAA.
[umpunbl Kak coelIMHEHUs BOJOpPOJAa C MeTalUlaMM U HeMeTaiiaMu  (TajJoreHUujpbl,
XaIbKOT€HU/Ibl, THUKTOTEHU Il U T.1.). PacTBOpuMOCTh BOjopoaa B MeTaiuiax. Ouznueckue u
XUMHUYECKHE cBOMCTBa ruJipuaoB. [loayueHre u npuMeHeHrne TuApUIOB.

Bona kak Baxuei1ee coequnenrue Bogopoaa. Pons Boabl B 6uochepe u B reocdepe.
CrpoeHue MoOJeKynbl BOJbI. AccolMaiusi MOJEKYJ BOAbl 3a CYET BOJOPOJHBIX CBSI3EH.
AHOMasnbHbIE CBOMCTBA BOJIbI. DU3MUECKUE U XUMUYECKHUE CBOMCTBA BOJBI. KpucTamioruaparsl.
Tsxemas Boa, ee CBOMCTBA.

[Tepoxcun Bogopona. CTpoeHne U yCTOMYUBOCTh MOJIEKYJIbI. CrTOCOOBI TOMyYEeHHS 1
NpUMEHEHHUE  Tepokcuaa  Bojopoaa.  OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  CBOMCTBA.
[TepOoKCHUKHUCIOTHI (HAAKUCIOTHI) U UX COJH — CTPOSHHUE, CBOMCTBA U NMPUMEHEHHUE Ha TPUMEpe
0001 MePOKCOKUCTOTHI. [IepoKcHIbI MEeTaIOB Kak MPOU3BOIHBIE MEPOKCH 1A BOJAOPOA.

2.2. KUCJIOPO/]

[Tonoxxenue kuciopoaa B nepuoauydeckor cucteme. CTpoeHHME aTOMHOTO sapa HU
AIIEKTPOHHOM 000JIOYKM aToma Kuciopona. PacnpoctpaneHHOCTh Kuciopona. CrpoeHue
MoJIeKyJibl. [lapamMaraeTnsm MoOJIEKYyJIIpHOTO Kuciaopoaa. Pusndeckue U XMMUYECKHE CBOMCTBA
MOJIEKYJISIpHOrOo Kuciopoaa. [lomydeHnue kuciaopoaa B 1abOpaTOPUH UM B MPOMBIIIICHHOCTH.
Kunkuit kucnopon. IIpumenenue kucinopoa. BaxxHelre KuciopoaHble COETUHEHUS - OKCHJIBI
METaUIOB U HEMETAIUIOB, TMAPOKCUIbl. PU3HUECKUE U XUMHUUYECKHE CBOMCTBA OKCUIOB. Poib
KHCIIOpOJla  KaK  caMOro  pachpoCTpPaHEHHOro  3JeMeHTa B OHMOJOTMYEeCKHX U
MHUHepaJioo0pa3yromux mnpoueccax Ha 3emie. [lepokcuapl U cynepoKCHIbl (HAANEPEKUCH), UX
noiaydyeHue u cBoictBa. CTpoeHHE HOHOB 02> u Oy ¢ mosummii Meroga MO. O30H, ero
[IOJIy4YeHUE, CBOMCTBA, IIPUMEHEHHME I O30HMPOBAaHHUS BOABI MU BO3AyXa, B KayecTBe
okucnutenss B cuHTe3e. O30HUABI, UX TONyueHue, cBoiictBa. IlpuMeHeHue 030HUIOB,
NIEPOKCHUJIOB U CYNEPOKCUI0B. OKCUTE€HWIBHBIE KOMILJIEKCHI.



2.3. TAJIOI'EHbI

[lonoxxeHne  rajoreHoB B mepuoanyeckol  cucreme.  CTpoeHHE  aTOMOB.
PacnipocTpaneHHOCTh, BaKHEWIIME MHUHEpaibl. Pa3Mepbl aTroMOB, XapaKTEpHbIC BaJICHTHBIC
coctossHus. M3MeHeHue AIEeKTPOOTPUIATEIBHOCTY M XHMHUYECKOW AaKTUBHOCTH B Psay
ramoreHoB. CTpoeHHe MOJIEKYJI ralloreHoB. MeXMOJICKYIspHbIe B3auMoaeicTus B psaay F-Cl-
Br-I u arperatHoe cocTosiHME rajgoreHoB. XMMHUECKHUE CBOMCTBA raJlOr€HOB, B3aUMOJICHCTBUE C
MetaulaMi W Hemetasiamu. ConeoOpa3Hble TajJoreHuIbl. MEXTraJloreHHbIE COSIUHEHUS.
[Topsimok BBITECHEHHWS TaJOICHOB W3 pPACTBOPOB WX raimoreHuaoB. JlaGopaTopHbie U
MIPOMBIIIICHHBIC CITOCOOBI MTOTYUYEHUS TAIOTCHOB (XUMHYECKHE U JICKTPOXUMUUYECKUE METO/IBI).
ToxkcuunocTe rasnoreHoB. IlpumeHeHne raoreHoB. [‘anOreHoBONOpPOABI, HUX ITOJYYEHHE,
bu3MYecKue U XUMHYECKUE CBOMCTBA. MI3MEHEHHE CHIIBI rajJOr€HBOJOPOIHBIX KHCIOT B PSIy
HF-HCI-HBr-HI. ConsiHast kucioTa Kak OJHA W3 BaKHEHIIMX MHHEPAIbHBIX KHCIOT, €€
CBOKMCTBa, TOJIydeHHE W TpuMeHeHue. [lmaBukoBas KHCIOTa, OCOOEHHOCTH €€ CTPOCHUS,
npumeHenue. Kucinopoanbie coeIMHEHUS TAJIOTEHOB - OKCHJIBI U TaJIOT€HCOACPKAIINE KUCIIOTHI.
N3meHeHne yCTOMYMBOCTH KHCIOPOAHBIX coeanHEHWi raynoreHoB B psgy Cl-Br-1. Peaknunm
B3aWMOJICHCTBUS TaJOT€HOB C BOJOM. XJIOPHOBATHUCTas KHUCJIOTA, €€ COJIM - THUIOXJIOPUTHI.
XJ10pHas U3BECTh. XJIOPUCTAsA, XJIOPHOBATAas1, XJIOPHASI KUCJIOTHI U UX COJIM — XJIOPUTBI, XJI0OPATHI,
nepxioparbl. CrocoObl  momydeHusi. CTpoeHHWE W CBOWCTBA, NPHMEHCHHE BaKHEHIIHX
KUCJIOPOJCOACPKAIMX KHUCIOT XJjopa W ux cojed. ComnocraBieHue CWibl KUCIOT H
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIX CBOMCTB B PANY KHCIOPOJCOACPIKAIIUX KHUCIOT. OKCHIBI
xsopa Cl20, ClO2 u Cl207, uX yCTORYHBOCTh M OKUCIUTEIbHO-BOCCTAHOBHUTEIIbHASI AKTHBHOCTb.
Kucnoponcoaepxamiye KUCIOTB Opoma, MOJa W HX COJIM, COCTaB, IOJy4Y€HHE, CBOMCTBA.
Oxkcunel OpomMa u wuoma. HeycToH4MBOCTH KHUCIOPOIHBIX KHUCIOT M OKCHIOB Opoma.
AMPOTEpPHOCTh HOTHOBATUCTOM KUCIOTHI. [lomyueHne u cBOMCTBAa MOTHBIX KHCIIOT M UX COJIEH.

2.4. TIOAI'PYIIIIA CEPBI
OO011ast XapaKTepUCTUKA 3JIEMEHTOB MOArpYyNIbl cepsl. [TooxkeHune B NepuoguuecKoi
CUCTEME, CTPOEHHE aTOMOB, paCHpPOCTPAHEHHOCTb, (OPMBI HAXOXKACHUS B MPHUPOJIE.
XapakTepHble BaJIeHTHbIe cocTossHusA. Pu3nyeckue cBoiicTBa cBOOOAHOM cepbl. Ee amnoTponHble
u noauMopdHbie Monudukanuu. XuMU4Yeckue cBoicTBa cepbl. CoequHEeHus C MeTaulaMH U
Hemetaiamu. Ilonydenue, crpoeHue u cBoiicTBa cepoBogopoaa. Cynbhuabl, rHAPOCYIbPUIbI,
nonucynbduael. MHOrocepHUCTbIE BOAOpPOJAHBIE coeauHeHUs. Cynb(Quiabl METallIoB Kak
Ba)KHEHIIee MMHEpaJbHOE ChIpbe. lcmonb3oBaHHME Cynb(QHUIOB METAUIOB B TEXHHUKE.
Kucnoponubie coequnenust cepbl. CrocoObl MONy4YeHUs, CTPOCHHE U CBOWCTBA OKCHIA CEPbI
(IV). CepHucras KHCIOTa, €€ CTPOCHHE, CIOCOOBI TIOJNYYCHUs, OKHCIUTEIbHBIE U
BOCCTaHOBUTENbHbIE CBOMCTBA. CynbQUTHl U OUCYIb(UTHI, UX YCTOMYHUBOCTb, OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. XJIOPUCTHII THOHWII, THOCEPHUCTAsl U MOJUTHOHOBBIE KUCIIOTHI U
X coju (CTpoeHue, IMoyydeHue, cBoiicTBa). CepHOBaTUCTas KHUCIOTA, TUOCYJIb(aT HaTpHsL.
Kucnoponusie coenunenus cepel (VI). CepHblii aHruapuj, ero crpoeHue, usnyeckue u
XUMHYECKHE CBOICTBa, MOJydeHHWE M3 cepHUCTOro rasza. CepHas KHUCIIOTa, €€ CTpPOCHHUE,
¢usnueckue u xumuueckue cpoiictBa. Oneym. Cynbdatsl, OucynbhaThl, MNPUPOTHBIE
MPOU3BOHBIE CEPHON KUCIOTHI. [IupocepHast kucimoTa, mupocyabhaTbl. XJIOPUCTHIN CyTbhypuil
U xjopcynbhoHoBas Kucnorta. [lepokcoancepHas KUCIIOTa, IEPOKCOAUCYIb(ATHI, UX CBOICTBA.
Cenmen u Ttemryp. CBoWCTBa CBOOOJTHBIX JJIEMEHTOB. BakHeHIme KHUCIOPOAHBIC U
BOJIOPOJHBIE COENMHEHHUs celeHa U Teurypa. CeneHuabl U TEIUIypUJIbl, UX POJb B TEXHUKE.
Kucnopoausie coenunenus cenena (IV) u temnypa (IV) - OKCHIBI UM KHCIOTBI, UX CBOMCTBA.
Kucnoponnsie coenunenus cenena (V1) u temrypa (V1) - okcuabl u kucnotsl. CONOCTaBICHUE
CBOMCTB U CTPOEHUS BaXKHEUIINX COETMHEHUN Cephbl, CEJIeHa U TeJuTypa.

2.5. A30T
Crpoenue aroma. PacmpocTpaHeHHOCTb W HaxoxaeHue B mnpupoge. CrpoeHue
mosiekynbl azota (BC u MO). ®usnveckre M XMMHYECKHE CBOWCTBAa MOJEKYJSPHOIO a30Ta.



JlaGopaTopHbIe U MPOMBIIIIEHHBIE CITOCOOKI MTOTy4YeHHs a30Ta. [IpuMeHeHrne cBOOOTHOTO a30Ta.
Crpoenne ammuaka. CBolCcTBa U IpUMEHEHHE aMMHUaKa. ['uapaTel ammuaka. Coau aMMOHHUS, UX
NoJlyueHue U CBoOMCTBa. AmMuakaThl. HuTpuabl M amuabl Kak HPOM3BOAHBIE aMMHUaKa.
['mapasuH, cocTaB U CBOICTBA. A30TUCTOBOIOPOIHAS KHCIOTa U ee conu. CoenHeHns a30Ta ¢
raioreHamu. Kucnopoansle coeanHeHus a3zoTa. MHOroodpasue KUCIOPOJHBIX COEIUHEHUH:
OKCH/JIbl Pa3JIMYHOIO COCTaBa, KHUCIOpojcoaepx aume kucioTel. Oxeupa azorta (l): momydenue,
bu3ryeckre U XUMHYECKUE CBOMCTBA, CTPOCHHE MOJIEKYJbl, npuMeHeHne. Okcuna aszora (I1):
CTpPOCHHE MOJIEKYNbl, (U3UYECKHEe ¢ XHMHYECKHE CBOHCTBA, J1A0OpaTOPHBIC CIOCOOBI
nonydeHus. Jlmokcwa aszora (okcua azora (1V)): crpoeHume MOJEKyJbl, JUMEpPHU3AIINS,
noslydeHue, (U3NYeCKue M XMMUYECKUE CBOWMCTBA, B3aMMOJCHCTBHE C BOJOW, MPUMCHCHHE.
Azotucteiii anruapua (okcua azota (l11)): ctpoeHune mosekysbl, GU3HUECKHE U XUMHUUYECKHE
CBOWCTBA, MOIy4YeHUE. A30TUCTAst KUCIIOTA: MOJyYeHHE, CTPOCHUE, CBOMCTBA. OKHCIUTEIBHOE U
BOCCTAHOBUTEJILHOE JEWCTBUE a30THCTON KHUCIOThl. HUTPUTHI, MX MOJlydeHHE U CBOWCTBA.
AzotHbiil aHruapun (okcua azota (V)): moiydenue, (U3UUECKUE M XUMHUYECKHE CBOMCTBA,
CTpOCHHE MOJEKYJbl. A30THAs KHCJIOTa: CTPOCHHE, B3aUMOJCHCTBHE C MeTallaMd U
HEMeTaUIaMH, TIOJIy4YeHue B jabopaTopuu, mpuMeHeHue. HutpaTel, moimydeHne M CBOICTBA.
A3OTHBIE yA0OpEHUS.

2.6. DOCDOP U ITOAI'PVYIIITIA MBILIBAKA

Crpoenne aroma. PacmpoctpaneHHOCTs B Tpupojie, GopMbl HaxoxaeHus (ocdopa
(dbochoputsl, amatutbl). BaeHTHBIE cOCTOSHUA. AJUTIOTpOIHBIE Moaudukanuu ¢ocdopa.
Crpoenne Oemoro u KpacHOro Qocdopa, uxXx (QHU3HUECKHE H XHUMHUYECKHE CBOWCTBA.
B3aumoneiicteue gocdopa ¢ merauiamu U Hemetaiamu. [losnyuenue u npumenenue gocdopa.
I'mapunst dochopa. Crocodsr momydenus ¢ochuna. Comu doconus. CpaBHEeHHE CBOWCTB
bochuna u ammmaka. Dochuasl MeTtamwioB (moimyueHue, cBoicTBa). [amoreHuabl U
okcuranoreHuabl (hochopa. Heopranmueckue mommMepsl Ha ocHoBe (ocdopa. Kucmopomnsie
coenunenus: Gocdopa. Oxcun ¢docdopa (lll): cTpoeHne Mosekynbl, CBOWCTBA, CIOCOOBI
nonyyenus.  Dochopucras  KucCioTa:  MONyYEHHE,  YCTOWYMBOCTh,  OKHCIIHUTEIBHO-
BOCCTaHOBUTEJIbHBIE U KUCIIOTHO-OCHOBHBIE cBOicTBa. DochuThl. PochopHOBATUCTAS KUCIIOTA:
CTpoeHHe, TojayyeHue u cpoictBa. ['unopochutsl. PochopHoBaras kucnora, ee coau. Okcuna
docopa (V): ctpoeHne MosieKyJibl, oJdy4yeHue, cBoiicta. IlonydyeHne u B3aMMHbIE EPEXOAbI
opto- MeTa- u nupodocdopHoil kucnor. CtpoeHue u cBoiicTBa GoCPOPHBIX KUCIOT U UX COJIEH.
I'maponus gocdaros. [Homumerapocharel. Pochopubie ynodbpenus. Heoprannyeckuii 6eH3on u
HEOPraHWYECKUM KaydyK.

CrpoeHre aTOMOB HOATPYIIBl MbIIIbIKA — MBIIIbSIKA, CYpbMBl M BHCMYTAa.
Pacnpoctpanennocts, MuHEpasibl. [lodmydeHHEe MPOCTHIX BEMIECTB W3 MPHPOTHOTO CHIPHS.
®dusnueckue U XMMHUYECKUE CBOWCTBA, IpUMeHeHUe. BaneHTHble cocTosHMs. BakHelmue
coequHeHuss Mbimbaka () u  (V): MBIIBAKOBUCTBIHE M MBIIIBSIKOBBIM ~ aHTUAPUIBL,
MBILIBSIKOBUCTAs! U MBIIIbSIKOBAsE KUCJIOTHI, apCEHUTHI U apceHathl. lIposiBieHne aMpoTepHbIX
CBOMCTB y COEIMHEHUI MbIIbsKa. XJIOpUIbl, cyiabduasl u TtHoconu Mbimbsika (1) u (V).
Oxcunbl cyppmbel (IIl) u (V), cypbMsHuCTass M CypbMsiHasg KHCJIOTBI, AHTUMOHHUTBHI U
aHTUMOHATHL. COCTOSTHIE COSTMHEHHUI CyphMBI B BOJHBIX pacTBOpax. ['ajoreHuapl CypbMbl U X
runponu3. Cynbduasl U THOCOIM cypbMbl. Baxuelmme coenunenus Bucmyta (l11): okenn u
TUAPOKCHA, coim U OKcoconu, cyinbdua. Cocrosaue Bucmyta (1) B BOgHBIX pacTBOpax.
Coenunenus Bucmyta (V) — BUCMYTaThl, X MOJyYeHHE U CBOIcTBa. BogopoaHble coequHeHus
MBIIIbSIKA, CYPhMBI U BHCMYTa: TIOJTY4YE€HHE, CBOWCTBA, CTPOCHUE, U3MEHEHNE YCTOHYHMBOCTH B
psiny As-Sb-Bi. ApceHupbl, aHTUMOHH[BI, BUCMYTH/BI: TIOJyYeHUE, CBOWCTBA. [IpuMeHeHue
COCMHEHUH JIEMEHTOB MOIPYIIITHI MBIIIBSIKA.



2.7. VI'JIEPOJ

OCOOCHHOCTH CTPOCHHUSI aTOMa, CIIOCOOHOCTH 00pa3zoBbIBaTh CBsizu C-C  pazmuuHON
KpaTHOCTU. MHoroo0Opasue CcoeAMHEHUIl yriepoja, ero BaneHTHble (opmbl. Haxoxnenue
yriaepoja B npupoe. Kpucramnmueckas crpykrypa anmasa u rpagura. VickyccTBeHHBIE allMa3bl.
Kap6un. ®ymnepensl. [Ipumenenue ammasoB, rpadura, caxud. AKTHBUPOBAHHBIM YIoJib Kak
NOIJIOTUTENb Ta30B, IIApPOB, PACTBOPEHHBIX BEIIECTB. XHWMUYECKUE CBOICTBa YIIepoJa.
CoenuHeHus ¢ MeTalylaMd U HeMeTajulaMu. BaxkHeime kapOousl: cepsl (cepoyriepon), a3ora
(umaH), kpemHus (kapOopyHna), MeTauioB. IIpocTbie W KOMILIEKCHBIE IUaHUIBL. [[nanamumpl
IIEJI0YHbIX U IEI0YHO3EMEIbHBIX METAJUIOB. POJJaHNCTOBOAOPOAHAS KUCIIOTA U ee conu. PonaH.
[anorenuasl yriaepojga - YETHIPEXXJIOPUCTBIM yriepoJ, (TOPIPOU3BOJHBIE YyIIIEpOJa.
Kucnopoansie coenunenus yriepoaa. Oxeun yriepoaa (11): crpoenue Mosiekysibsl, HodydeHue U
cBoiicTBa. KoopauHalMOHHBIE COENMHEHHS OKCHAA yriepona - KapOOHHIIBI IEPEeXOIHBIX
merauioB. @ocren. IlpumenHenue oxcupa yraepona. JMokcuna yriaepona: IOJydeHHeE,
¢u3nueckue U XMMHUYECKHE CBOMCTBA, CTPOCHHE MOJICKYJIbI, IPUMEHEHUE. YTOJIbHAs KUCIOTA,
ee crpoeHue u cpoictBa. KapOonartel, GukapOonaTsl. Kap6amuuoBas kuciora. [lomyuenwue,
CTpOEHHE U NIPUMEHEHNE KapObaMua (MOUEBHHBDI).

2.8. KPEMHUI

Crpoenue atoma, pacnpOCTpaHEHHOCTb. PoJib KpeMHHsI B MOCTPOCHHHM 3€MHOM KOPBI.
OcuoBHble MuHEpanbl. Kpucrammmueckass cTpykTypa kpemuwus. Ilomydenue, dusmueckue u
XUMUYECKHE CBOMcTBa KpeMmHMs. KpemHuil - nonynpoBoaHUK. COEIMHEHHS] KPEMHHS C
MetasiamMu ¥ HeMetaiamu.  Cumunuasl.  CoeaMHEHMsT KPEMHHMST C  TaJlor€HaMHu.
KpemuedropucroBogoponnas kuciora, ee coiu. CoeAuHEHHS KpPEMHHUS C BOJOPOIOM.
[Tonydyenue, cTpoeHHE, CBOWCTBA W NPUMEHEHHE CHJIAHOB. Pa3imnuus B yCTOMYMBOCTH
yIJIEBOJOPOAOB M cuiaHoB. Kucmopoaubsie coeaunenus kpemuus. Oxcun kpemuwst (11):
NoJlyueHue M cBoicTBa. JlMOKCHJ KpeMHHS: OCOOEHHOCTH KpPUCTANIMYECKOW CTPYKTYpBI,
nonuMopdubIx Moaudukanuid. [IpupoaHble pa3HOBUAHOCTH JUOKCHAA KpeMHUs. KpemHueBbie
kucnoThl. Cunukarenb: Mojdy4yeHue, npumeHeHue. [IpupoaHble CHIIMKAThl M alFOMOCUIIMKATHI.
HckyccTBEHHBIE CUIIMKATHI — CTEKIA, CUTAJIIbl. CHIIOKCaH, CUIIMKOHBI.

2.9. BOP

CrtpoeHue atoMa, pacHpOCTpaHEHHOCTb, HaxoxeHue B mpupoje. [lonyuenue 6opa,
ero (usmyeckne U XxuMudeckue cpoiicTBa. CoequHeHHs OoOpa ¢ MeTaulaMH U HEeMeTaJllaMu.
Hutpuner OGopa - rekcaroHaidbHbIi U KyOudeckuid (Oopa3oH), mnpumeHeHue. bopazodn.
lanorenuapl  Oopa. Heopranuueckue TOIUMEpPHI HAa  OCHOBE  COeIWHEHUl  Oopa.
BopdropuctoBogopoaHas Kuciaora, ee coii. bopoBo1opo/Ibl, UX COCTaB, MOJyYEeHHE, CBONCTBA.
Crpoenue nubopana. bopruapuasl u OGopunasl mMetramioB. Kucrnopoanele coenuHeHus Oopa.
Oxkcua 60opa. bopabie kucnoTel, ux conu. [lomyuenue, crpoerue u ruaponaus Ooypsl. [Ipupoansie
6opatbl. CnoxHbIe 23Gupb 00pHOI KUCTOTHL. [IprMeHeHne KUCIOpOJHBIX COeAMHEHMI Oopa.

2.10. MTHEPTHBIE U BJIAT'OPOIHBIE I'A3bI

Oco0eHHOCTH AJIEKTPOHHOTO CTpoeHHsi aroMoB. Haxoxxnenue B mpupoze. CrocoOsl
paznenenus. Ousznueckue cBoicTBa. OcoObIe CBOICTBA Tenusl, KBAHTOBAs )XKUJIKOCTh. OTKpBITHE
coenmMHEHU OnmaropoaHslx ra3oB. Kiatpartel. IlepBoe xuMmMuueckoe coeauHEHHE KCEHOHA.
®topunel kceHoHa. [Ipupona ceszu B XeFs. Tpuokcua kceHoHa, nmepkceHaT-MOH, KCEHOHOBAs
KHcaoTa. Xumus kpunroHa. [IpumeHeHre nHEPTHBIX U OJarOpPOHBIX Ta30B U UX COETUHEHUH.



4.3.1 IlepeyeHb CEMUHAPCKHUX 3aHATHI U J1a00paTOPHBIX padoT

Ne Ne paznena HaumenoBanue cemuHapos, TpynoémkocTthb OreHOYHBIE dopmupye-
Ne 1 TEMBI MIPAKTUIECKUX U JTa0OPATOPHBIX (Jacer) cperncTBa MEIC
/ JIUCIUILIAH pabor Bcero IIpakTua KOMIIETEH-
I bI (MOZLyJIsT) 4acoB ecKast 45078
MOATOTOB
Ka
TexHuKa 0€30MACHOCTH MPH 1 1 CobecenoBanue OIlK-2.1
BBIIIOJTHEHUH paboT B IPAKTHKYME
1 BBEJIIEHUE | CemuHap « ATOMHO-MOJICKYIISIPHOS 4 4 YcrtHoe OIIK-1.2
YUCHHUE» cobeceioBaHue.
1. Onpenenenne SKBUBaJICHTA [IpoBepka OIlIK-3,2
MeTaJlIa 110 KOJIMYECTBY oryeroB o JIP. | OIIK-6.1
BBITECHEHHOTO BOZIOpOJia
2. OnpenerneHne MOJSIPHOH MacCh KonTtponsHas OIlK-1.2
IMOKCHAA yTiiepoaa pabora OIlK-3,2
3. Pemrenue 3ama4d mo reme OI1K-6.1
2 CTPOEHME | Cemunap «CTpoeHHEe aToMay 5 VYcrHoe OIIK-1.2
ATOMA cobeceroBanme
3 PASBUTHE | Cemunap « XHMHYECKas CBA3D» 5 YcrtHoe OIIK-1.2
HP}S}]%HCI}“I%BH cobecenoBanue
XHMHHEC-
KO CB31
4 KOMIUIEKC- | CemwunHap «KoMIuiekcHbIe 4 3 VYcrHoe OIIK-1.2
HbIE COCIMHEHUS» cobeceoBaHme
COEJIMHEHU
q 1. KommexkcHble coeTUHEHUS IIpoBepka OIIK-3,2
oryeros 1o JIP. | OIIK-6.1
5 OCHOBbI Cemunap «Termosie 3 eKToI 7 6 VYcrHoe OIIK-1.2
XI/H\IQIE/)I;EC- XUMHUYECKUX peakuuid. OCHOBHbBIE cobecemoBaHue.
TEPMOJIUHA | MOHATHA XUMUYECKOU
-MUKHA TEPMOJIMHAMUKI [IpoBepka OIIK-3,2
1. OmnpenesneHne SHTANBINN otueros 1o JIP. O IIK-6.1
peakLy HeWTpaiu3aluy CUILHOTO
OCHOBAaHUsI CUJIBHOM KUCJIOTOM
2. OnpeneneHue TerioThl
THIpATALIH
6 OCHOBHBIE | ], 3aBucHMOCTH CKOPOCTH PEaKIIuu 10 10 Iposepka OIIK-3,2
)?I/?ﬁﬁagél OT KOHUEHTPALIUU BEIIECTBA otuetos o JIP. |OIIK-6.1
KOl 2. Biusinue Temnepatypsl Ha
KUHETUKHM | CKOPOCTb PEaKIHH
3. CKOpOCTb B3aUMOJICHCTBUS
MAarHusi ¢ COJISIHOM KUCJIOTON
7 PACTBOPBI | 1. Ompenenenne MOJIAPHON MacChl 10 10 Iposepka OIIK-3,2
HEBJICKTPOIUTOB otueroB 1o JIP. | OIIK-6.1
2. OmnpeneneHue Kaxyencs
CTETeHU TUCCOLMALNN MOJIEKYJI
3. XuMH4ecKoe paBHOBECHE B
pacTBOpax AEKTPOIUTOB
4. T'upponus coneit
8 HEOPTAHMY | 1. Kucnopon. Bogopou. Ilepokcus 44 40 IIposepka OIIK-3,2
)E(_I/?ﬁﬁf[ BOZOPOJA otueros 1o JIP. | OIIK-6.1
HEMETAJUIO | 2. T'anmorens
B 3. Cepa
4.Azot
5. ®ocdop
6. Cypbma. Bucmyt
7. bop




4.3.2. IlepedyeHb TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJIbHOE H3yUYeHHe
(camocTosiTeSIbHASI padoTa CTYAEHTOB)

No Tema 3anganue dopmupyemas NJAK
Ne KOMIICTCHITHS
n/n
1 CTPOEHUE ATOMA ITogroroBka Kk ceMuHapy. OIIK-1 OIIK-1,2
IlonroroBka u  wHamucaunue | OIIK-3, OIIK-6 | OIIK-3.2
otuéroB 1o JIP. OIIK-6.1
[TogroroBka k koHTpoasHOM | OITK-1 OIIK-1.2
pabote
2 PA3BUTUE [ToaroroBka k ceMuHapy OIIK-1, OIIK-1,2
[IPEJCTABJIEHUI O OIIK-6 OIIK-6.1
XUMHUYECKOU CBS3U
3 KOMIUIEKCHBIE [lonrotroBka  k  cemuHapy. | OIIK-1 OIIK-1,2
COEJIMHEHNA IlogroroBka wu  wHamucaunue | OIIK-3, OIIK-6 | OIIK-3.2
otuéros no JIP OIIK-6.1
4 OCHOBBI [ToarotroBka  k  cemunHapy. | OIIK-1 OIIK-1,2
XUMUYECKOU ITonroroBka wu  Hanucanue | OIIK-3, OIIK-6 | OIIK-3.2
TEPMOJNHAMUNKNU oTu€ToB 1o JIP OIIK-6.1
5 OCHOBHBIE TITOHATHA | IloaroroBka u HarmmMcaHue OIIK-3, OIIK-6 | OIIK-3.2
XUMHUYECKOH oTuéToB o JIP OTIIK-6.1
KMHETUKU
6 PACTBOPHI ITonroroBka u HammcaHue OIIK-3, OIIK-6 | OIIK-3.2
otuéros no JIP OIIK-6.1
7 HEOPI'AHUYECKAS] IToaroroBka u HalucaHue OIIK-3, OIIK-6 | OIIK-3.2
XUMMUA oTuéToB o JIP OIIK-6.1
HEMETAJIJIOB
4.4 MeTonnueckie YKa3aHusi 10 OpPraHu3allMd CaMOCTOAATEJbHOH PadoThI
CTY/IEHTOB
CamMocTosiTellbHas paboTa CTYJCHTOB, CBSI3aHHAas C IIOJATOTOBKOW OTYETOB TIO

BBIMIOJTHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpEIUICHHEM TEOPETHYECKOro MaTepuaia B BUIE

PEeICHMA 3a4a4 U IOATOTOBKHU K CEMHUHAapaM, IPOBOAUTCA BO BHECAYJUTOPHOC BPEMHI.

N

Cmpykmypa omuema no n1abopamophoi pabome:

Llenb paGoTHI.
Teopernueckas 4acTb.

Brmmonnenue PAaCUCTHBIX, rpa(bnqecm/lx 1 KOHTPOJIbHBIX 3aJIaHHM B COOTBETCTBHUHU C

METOJMYECKUMU YKa3aHUSIMHU K Kaxk 01 padore.

BriBOJ1 (Ha OCHOBE TTOJTYYEHHBIX PE3YIHTATOB).

MCTOHquCKHe PEKOMCHAAIWNU 110 BBIIIOJHCHHUIO H 06pa60TI<e SKCIICPUMCHTAJIbHBIX

JAHHBIX TI0 KaXIOW JabopaTOpHOM paboTe OMUCaHbl B METOJAMYECKHX PEKOMEHIAIMSX,

MMOATOTOBJICHHBIX MTPETIOAAaBATCIAMU Ka(benpm :




CadponoB A.IO., CranmemakoBa B.A., JlumoBa JI.M., Kamesckuii A.B., SIcbko T.H. O6mmas
xumusi. Xumus Hemetaios - U3n-so UT'Y, Upkytck, 2015.

[TpuMepsI pereHrst TATIOBBIX 3a/1a4 MPEACTABICHBI B PEKOMEHIYEMbIX YICOHBIX MTOCOOMSIX
Y 33J]a4HHKAaX 10 OOIICH U HeOPTraHMYECKON XUMUU:

3amaun ¥ ynpaxHeHus o oomeld xumuu : yued. mocodbue / H. JI. I'munka [u ap.]. - CII6. [u np.]
: Xumust, 1986. - 272 ¢. u3panue 1BaanaTh 4eTBEPTOE U BCE MOCIEAYIOIINE H3JaHUS.

4.5. lIpumepHasi TEeMATHKA KYPCOBBIX CHHTE30B (npu Hanuyu)

V. VUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIEYEHUE
JUCHUILIMHBI (MOLY.JIS)

a) OCHOBHAasI JTUTEepaTypa

1. Heopranunueckas xumust [Tekcr] : yueO. nms crya. By3oB: B 3 1./ pen. FO. 1. Tpetbsikos. - M.
: Akagemus. - 24 cMm. - (Beicmee nmpodeccrnonansHoe oOpazoBanue: EcTrecTBeHHBIE HAYKH). -
ISBN 5-7695-1437-x.

T.3 : Xumus nepexoanbix aeMenToB, Ku.1 / A. A. Jlpo3aos [u ap.]. - 2007. - 349 c. :
ui. - ISBN 5-7695-2532-0. - ISBN 5-7695-3020-0.

T.3 : Xumus nepexoaasix anemenToB, Ku.2 / A. A. Jlpo3nos [u ap.]. - 2007. - 400 c. : wi.
- buGmumorp.: c. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.

2. Heopranmueckast xumusi. Xumus 37eMeHTOB : yuebnuk: B 2 1. / ¥O. JI. TpetbsikoB [u ap.] ;
MockoBckuii Toc. yH-T uM. M. B. JloMmoHOCOBA. - 2-¢ u31., mepepad. u joi. - M. : U3a-so MI'Y :
Axanemknura, 2007 - . - 22 cM. - (Knmaccuueckuit ynuBepcuterckui yueonuk). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

T. 2.-2007. - 670 c. : nn. - [Ipenm. ykas.: c. 655-670. - ISBN 978-5-211-05334-2. -
ISBN 978-5-94628-299-4.

3. 'punaByxn, Hopman H. Xumus snemenToB: niep. ¢ anrdi. : B 2 1./ H. H. I'punBya, A. Dpso. -
M. : bunowm. JIaboparopus 3Hanui, 2008. - 27 cm. - (JIyummii 3apy6exxHbiit yueOHUK). - ISBN
978-5-94774-372-2.

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

T. 2.-2008. - 670 c. : nn. - bubnuorp. B koHue raas. - [IpeaM. ykas.: c. 620-662. - Iep.
u3 . . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.

4. Heopranuueckas XuMus. XUMHUS SIEMEHTOB [ DIEeKTPOHHBIN pecypc] : yuel. s CTy. By30B,
00y4. o Harp. 510500 "Xumus" u cuer. 011000 "Xumus" : B 2 1./ FO. JI. TpeTsskoB u ap. - 2-¢
u3., nepepad. u goi. - OBK. - M. : U3n-Bo MI'Y : Akanemknura, 2007. - Pexxum nocrymna:
DNEeKTPOHHBIA YUTATBHBIH 3T "budmuorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0.

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 978-5-
94628-299-4.

5. Toy06, M. MexaHu3Mbl HEOPTaHUUECKHUX peakiuii [ DnekTpoHHbIi pecypc] / M. Toy0, Jlx



Bepmxece. - Mockga : Burowm. Jlaboparopus suanwmii, 2012. - 678 c. - Pexum fJoctyna: 35C
"UspnarennctBo "Jlans". - Heorpaamy. nocryil. - ISBN 978-5-9963-0975-7.

0) nononHMTELHAR TUTEpaTYypa

1. ['munka, Hukonait JTeonunosuy. 3aiauy n YIpaxHenus no odme xumun [Tekcr) : yueb.
noco6ue / H. JI. Tnunka. - Uan. crep. - M. KuoPyc. 2011. - 240 c. ; 21 cM. - ISBN 978-5-406-
00810-2.

nunxa, Huxonait Jleorunosud. 3anagn u YTIPaKHCHHUS 110 o0me# xumuu [ Teker] : yueb.
nocodue / H. JI. ['nuuxa. - Uaa. ctep. - M. : KnoPyc, 2012. - 240 c. ; 21 ¢M. - ISBN 978-5-406-
02098-2.

Inuexa, Huxonait Jleonunosuy. 3anauu u YIpaxHeHuUs1 10 ob1iel xuMun [Teker) : yaed.
nocobue / H. JI. [iunka. - Usp. ctep. - M. : KuoPyc, 2014. - 240 ¢. ; 21 cm. - ISBN 978-5-406-
03259-6.

2. Epémun, Bajum Braaumuposrd. OcHOBE 0Gmeii 1 (usmaeckoi xumuu [Teker) : yueb.
nocoGre a1 Ty, By3os / B. B. Epémun, A. 5. Bopmescxuit. - Jlonromnpyansiii : UHTemwexr,
2012. - 847 ¢. : mn. ; 24 cm. - TIpeam. yxas.: c. 839-847. - ISBN 978-5-91559-105-8. 2013.

3. O6mas xumus [Texcr] : yue6. mocobue / H. JI. I'nutixa. - wa. crep. - M. : KroPyc, 2012. -
746 c. : un. ; 21 em. - Bubnworp.: ¢, 725-726. - [Tpemm. ykas.: c. 727-746. - ISBN 978-5-406-
02149-1.,

I'nunka, Huxonait Jleonunoswa. O6mas xuvus [Teker] : yued. mocobue / H. JI. Tuuka. -
u3n., cTep. - M. : KaoPyc, 2013. - 746 ¢. : m. ; 21 cm. - bubnuorp.: ¢. 725-726. - Ilpeam. yxaz.:
¢. 727-746. - ISBN 978-5-406-02934-3.

4. O6mas xumus [Tekcr] : yue6. moco6ue / Upkyrekuit roc. yH-T. XuM. ¢dak ; cocr. JI. M.
Humoga ; pent.: A. T. [Tpoitnaxos, A. ®. JleTHuxosa, - HUpkyrek : U3n-so UT'Y, 2014, - 117 ¢. :
20 cM. - ISBN 978-5-9624-1078-4.

B) COHCOK ABTOPCKMX METOAHYECKHX Pa3paboTok:

8 SHOC HT'Y pasmewenst memoouueckue ykasanus x nrabopamopuvim pabomam: J
1. Caporos AJO., Cransmakosa B.A., [lumosa JL.M., Kamesckuii A.B., Scpko T.H. Obmas
XUMHsL. XVMUA HEMETAJIJIOB | METOLUY. ykasanus  j1a6. pabotam / M3n-so UT'Y, Upkytek, 20135,
2. bBaxernos B.H., Jlumosa JI.M., Kamepckuit A.B., Cabporos A.IO., Cransmakopa B.A., Slcpko
T.H. Metaunueckas cs3p. XuMusi METAIIIOB ° meToany. ykasamns / Msp-so UI'Y, Upkyrck,
2019. - 68 c.

11) 6aswI RAaHHBIX, uﬂdmpmaunormo-cnpasotmme H IOHCKOBbIC CHCTEMbI

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

2. http:www .ksu.ru/chmkw/docs/kn4_06.rtf

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

- hitp:/www.fichemistry.dsmu.cdu.ua/neorg_him/lek 14.html
- http:www. Fichemistry.dsmu.edu.ua.html

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

- http:www.krugosvet.ru/.../Himiya neorganicheskaya.html

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

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
6.1. YueOHo-1200paTopHOe 000py10BaHME:!

[Momemenuss  juis  TPOBEACHUS  JEKUMOHHBIX HW  JTA0OpAaTOpPHBIX  3aHATHUH,
YKOMILJICKTOBaHHBIE HEOOXOAMMBIM 00Opy/IOBaHHWEM, MPUOOPHOH 0a30i M peaKkTUBAMH, a
UMEHHO:

- ayJUTOPHH, OCHAIICHHBIC MYJIbTHMEIUHHBIMUA CpPEICTBAMH, ISl TIPOBEICHHUS
ayJUTOPHBIX U NpakTudeckux 3aHsatuil (aya. 402, 426, 303); ayx. 5, 402, 426 o0opyaoBaHbI
myabTEMeauHBIME TipoekTopamu (INFocus IN 105 (3D Ready)), HacTEHHBIMH 3KpaHAMH,
HoytOykamu Samsung NP 300T5A-AO0FRU;

- nmaboparopHble TpakTUKymbl (aya. 329, 333), oOCHalIEHHBIE CIEAYIOIINM
000pyI0BaHUEM:

Ne HaumenoBanue KonnuectBo
n/m
1. | Habop peakTUBOB AJis MPOBEACHUS TPOOUPOUHBIX
HKCIIEPUMEHTOB
2. | ratuBel ¢ HabOpOM IPOOUPOK
3. | Uenrpudyru 2
4. | Mukpockon 1
5. | Boasable Oanu 2
6. | TexHu4eckue BeChl 10
7. | AHaTUTUYECKHE BECHI 6
8. | [umerku
9. | bropetku
10. | CrakaHbI 17151 HAarpEBaHMUSI
11. | Hunuaaper
12. | MepHbie k070561
13. | MydenbHble neun 2
14. | CymunbHble mKagbl 2
15. | Monomepsl 2
16. | KongykTometp 1
17. | YcraHoBKa JJ1s1 IPOBEJCHUS DJICKTPOJIH3a 1
18. | YcraHnoBKa A1 OMy4YEHUS! METAIUIMUECKOTO 0JI0Ba 1
19. | ®orosnexrpokonopumerpsl KOK 2




20. | CriupTOBKH

21. | IIpobupkoaepxaTenu

22. | llltatuBel 1a6OpaTOpPHBIC

23. | Hacocsl BojiocTpyiiHbIC

24. | Kon6sl byn3ena u Boponku broxnepa

25. | ®unbTphl OyMaKHBIC

26. | OUIBTPHI CTEKJISTHHBIC

27. | KanopumeTtpsl

28. | 'azomeTpbl

29. | TepmoMeTpsI

30. | ®apdopoBbie TUTTU

31. | Annapatel Kurnma 8

6.2. IlporpamMHoOe obecrieyeHme:

6.3. Texunuyeckue 1 3JIeKTPOHHbIE CPeICTBA:

VI1.OBPA30OBATEJIBHBIE TEXHOJIOI'MHU

B npomecce wu3yuenuss gucturuinHbl  «OOmas xumus. XUMHS  HEMETaJIOB»
HCIIOJIB3YIOTCA KaK TpaaAULOUOHHBIC, TaK W HWHHOBAIIMOHHBIC TCXHOJOIMH, AKTHUBHBIC H
WHTEPAKTUBHBIE METOJBI M (OPMBI OOYUEHUS: TEXHOJOTHS OO0BSCHUTENbHO-UIUTFOCTPATUBHBIX
OOCYX/IEHUH ¢ DJIeMEeHTaMH NPOOJEeMHOTO W3JIOKEHHUs, TEXHOJIOTUS TpodeccHoHaIbHO-
OPUEHTUPOBAHHOTO OOYYEHHMs], JEKI[MU, KOHTPOJbHBIC U JIabopaTOpHbIe PAaOOTHI, CEMHHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTyalllil, pElIeHHWE CUTYallMOHHBIX 3a/ad, pelleHue
TEMaTHYECKUX XUMHUYECKUX 3a/1a4.

AxmusHvle popmul 06yuenus. Ha 1abopaTOpHBIX 3aHATHSIX, KOTOPHIE COCTaBIAIOT OoJiee

MOJIOBUHBI OT KOHTAaKTHOM pPaOOThI, KaXIbIi CTYJACHT BBINOJIHSIET JIa0OpAaTOPHYIO padoTy
WHANBUAYaNbHO. Takoil BUA opraHu3anuud OOy4eHHs] CIOCOOCTBYET MPHUOOPETEHUIO HABHIKOB
CaMOCTOSITENILHOTO BEJIEHUS SKCIIEPUMEHTAIBHBIX Pab0T, MPAKTUYECKUX HABBIKOB OOpAIEHUS U
paboThl € pa3NTUYHBIMU XUMHYECKHMMH BEIIECTBAMU U JIaDOpaTOPHBIM 00OpYIOBaHHEM,
U3MEPUTENIbHON  ammapaTypol, OpraHW3alid METOAMKH  OKCIEePHUMEHTaJbHBIX  PadoT,
COCTaBJICHUSI TPOTOKOJIOB OTYETOB XHUMHUYECKUX HSKCIEPUMEHTOB, a TAaKK€ MPAKTHYECKOIrO
MOATBEPKICHUS TEOPETUICCKUX TOJIOKEHUHN OOIIe M HEOPTraHUYECKONH XUMHUU O CBOMCTBAX H
MOBE/ICHNH HEOPraHWYeCKUX BellecTB. [1oroToBka oT4eTOB MO KaxkJ10¥ JabopatopHoil paborte
dbopMHUpyeT yYMEHHE TPOBOJIWTH TEPBUYHBIA aHAIM3 pPE3yJbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, POPMYTUPYEMBIX B paMKaxX 00IIel U HEOPraHMYECKON XUMUHU, TIPEJICTABIISTh
pE3yNbTaThI OMBITOB M PACUETHBIX PadOT, TPaMOTHO ()OPMYIIUPOBATH BHIBOJIBI.

3aKkperyieHue TEOPETHUECKUX TMOJIOKEHUH o0mmeld XuMUU (OCHOBHBIX 3aKOHOB H
3aKOHOMEPHOCTEH) TMPOBOAWTCS B BUIE HMHTEPAKTUBHOTO OOYYEHHS — JAUCKYCCHOHHBIX
CEMHHApPOB U PEIICHUS PACUETHBIX 3a/a4.




HaumeHoBaHMe TeM 3aHATHI C HCI0JIb30BAHNEM HHTEPAKTHBHBIX (popM 00ydeHus:

dopma / Metoapl Komn-Bo
Ne Tema 3anaTus Bun 3anstus
WHTEPAKTHBHOTO O0YYCHHUS 4acoB
1 Amomno-monexynsapnoe nabopatopubie/ | ['pynmosas auckyccus / 4
yueHue MPAKTUYECKUE | CEMHUHAp
2 Cmpoenue amoma nabopatopubie/ | ['pynmoBas auckyccus / 4

IIPAKTHUYECKUE | CEMHHAp
naboparopubie/ | I'pynnosas auckyccus /
3 | Xumuueckas cessb IIPAKTUYECKUE ceMHuHap 4

nabopatopubie/ | ['pynnosas auckyccus /
Tennosvle ohchexmui MPaKTUYECKUE CEMHHap

XUMUYECKUX peaKyuil.
OcHognbie nousmus
XUMU4ecKou
MepMOOUHAMUKU

Komnnexchnoie naboparopueie/ | I'pynnosas nuckyccus /
coeQuHenus MIPAKTHYECKHE ceMHUHAap
Hroro yacos
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VII1.OOEHOYHBIE MATEPHAJIBI JJI51 TEKYIIEI'O KOHTPOJIA 1
ITPOMEXYTOYHOU ATTECTALIUU

OueHounbie Mmatepuaasl (OM):

OneHouHble MaTepuaibl TEKYIIEro KOHTPOJIs (OPMHUPYIOTCS B COOTBETCTBHHM C
[Tonoxenuem o OamubHO-peliTuHrOoBOM cucteme ®I'BOY BO «UT'Y». HazHauenue omieHOUHBIX
CPEICTB TEKYIIEro KOHTPOIIS - BBIABUTH Y 00yUaronmxcsa chOpMUPOBAHHOCTh KOMIIETEHIIUA:

MaTtepuaJbl AJ151 NPOBeJIeHHsI TEKYIEro U MPOMe;KYTOYHOT0 KOHTPOJIS 3HAHUIA
CTYIE€HTOB:

Ne Bun xonTposns KonTponupyembie TeMbl Komnerennum,
(pasyensi) KOMITOHEHTHI
KOTOPBIX
KOHTPOJUPYIOTCS

1 BrimonHenue nabopaTopHbIX OIIK-1, OIIK-2,
pa6ot. Otuet mo JIP. Amommno-monekynsapHoe yuenue OIIK-3, OIIK-6
KonTtposnbHast pabota

2 | Yyactue B JUCKYCCHSX Ha Cmpoenue amoma OIlK-1
CEeMHMHAPCKOM 3aHITHU

3 | YuacTue B IUCKYCCHUAX HA OIlK-1
CEMHMHAPCKOM 3aHATHH Xumuueckas ces3b

4 | BeimonmHeHue 1ab0paTOPHBIX OIIK-1, OIIK-2,
pa6ot. Otuer mo JIP. Tennosvie aghhexmo OTIK-3, OTIK-6
VYyacTtue B AMCKyCCHUAX Ha XUMUHECKUX peaKyuu.
CEMHUHAPCKOM 3aHITUH Ocnosnvie nonsimust

XUMUYECKOU MePMOOUHAMUKU
5 | Bemoanenue mabopaTopHbIX KomnnexcHvie coeOuHeHus. OIlIK-1, OIIK-2,




pabort. Otuer 1o JIP. OIIK-3, OIIK-6
VYyactue B AUCKYyCCHSAX Ha
CEMHHAPCKOM 3aHSATUHU
6 BrinonHenue 1abopatopHbIX OIIK-1, OIIK-2,
t. OTuer o JIP Pacmeopui
pagor. Ot4er 1o JI OIIK-3, OIK-6
7 BrimonHenune nabopaTopHbIX Heopearuueckas xumus OIIK-1, OIIK-2,

pabor. Oryer o JIP HeMemannos OIIK-3, OIIK-6
JleMOHCTPAUMOHHBIH BAPDHAHT OMJIETA /1JI51 KOHTPOJIbHOI PadoThI

1. Amnorponus.

2. OtHocHUTeNnbHas MOJIEKYJISIpHAs Macca.

3. 3axoH ABOrajapo W CIeJICTBUS U3 HETO.

4. Kakue hopMyIbl Ha3bIBAIOTCS MPOCTEHIIUMU (SMITUPUIECKUMHU )?

5. Kakoit 06béMm Bomoponma BeiTecHHT (0,376 T alOMUHUS TPU B3aUMOJCHCTBUHU €T0 C
KHCJIOTOM?

6. Kakoii 066EM IpH HOPMATBHBIX YCIOBHAX 3aHUMAIOT 271021 Monekyn raza?

7. Haiitu npocreiitnyto ¢hopMyly OKCHAA BaHaIus, 3Has, 4To 2,73 r okcuaa coxepxkar 1,53
I MeTaJuIa.

BOIIPOCHI JIs1 COBECEJOBAHUSA
Cemunap 1
AmomHo-monexynapHoe yuenue

1. OcHoBHBIE NOHSTHS U CTEXUOMETPUUECKHE 3aKOHBI XUMHUHU.

2. Mertoabl onpeaeneHus MOJIEKYIIPHBIX Macc Tra3000pa3HbIX U JIETYYHX BEIECTB.
Pemenue 3a1au no teme « ATOMHO-MOJIEKYJISIPHOE YUEHUE)

Cemunap 2
Cmpoenue amoma

1. Teopus cTpoenust aromMa Bojopoaa 1o bopy.

2. JIBoiCTBEHHas MPUPOAA MUKPOOOBEKTOB. Y paBHEHUE BOJIHEI Jie bpoiins.

3. Tpuanun veonpexnenénnocty [ eizendepra.

4. VYpasuenue Ulpénunrepa. Hexoropsle pe3ynbrarhl pemienust ypaBHeHus llpéaunrepa
JUTSL OTHOMEPHOTO ¥ TPEXMEPHOTO MOTEHIIMATBHBIX SIIUKOB.

5. PesynbraThl pemenus ypasuenus Llpéaunrepa s atoma Bogopoa.

6. TloHATHE O KBaHTOBBIX YHCIIAaX JIEKTPOHOB.

7. T'eomerpuueckue oO6pa3bl aTOMHBIX OpOUTATIECH.

8. MmuoroanekrponHsle aToMbl. [lpwanmmn [laymu. EMKOCTH 3IIEKTPOHHBIX 00OJIOYEK.

[TpaBuno Xynaa. [loctpoeHne 31MeKTPOHHBIX KOH(PUTYpaluii aTOMOB 3JIEMEHTOB.




Cemunap 3

Xumuueckas cé3v

=

OCHOBHBIE XapAaKTEPUCTUKN XUMUYECKOM CBSI3H.

HNonHnas cBs3b.

3. KoBanentHas cBsizb. KpuBble noTeHnuansHoi sHepruu. Pe3ynpraTsl pacuéra MoJIeKyJIbl
Bojopona mo laiitnepy u Jlonmony. JIoHOpHO-aKIIENITOPHBIA MEXaHU3M 00pa3oBaHUS
KOBAQJICHTHOM CBSI3U.

OcHOBHBIE TIOJIOKEHHUSI METO/1a BAIGHTHOH CBsI3U. [loHATHE O THOpUAN3aLINY CBSI3H.
OcHOBHBIE TOJOXKEHUS METOJa MOJEKYJIApHBIX oOpOuTaneil. o©- U 7- CBS3M.
Ces3pIBalONIMe W pa3pelxjsomue opOutanu. [oMosiiepHble M reTeposaepHBIC
JIByXaToMHbI€ MOJIeKYJibl 110 MeToy MO JIKAO. N30351€KTpOHHBIE aTOMBI.

6. MexMonekynspHoe B3aumoaencTre. [lomspuzanus MoneKyI.

N
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Cemunap 4

Tennogvle 3¢ppexmul xumuueckux peaxyuii. OCHOBHbIE NOHAMUS XUMULECKOU MEPMOOUHAMUKU

1. 1-p1i 3akOH TepMOAMHAMUKH. BHYyTpeHHss1 3Heprus u e€ cocrapistoniye. TernoBoit
3¢ ¢dexT npu U300apHOM U U30XOPHOM IpoLeccax. DHTANIbIIUS.

2. TemmoBble  3(h(deKThl  XUMHYECKHMX  peakuuid. TepMoOXMMHUYeCKHe  peakiuu.
Tepmoxumuyeckue ypaBHeHHs. 3akoH ['ecca u cieICTBHS U3 HEro.

3. DHTpomusi Kak Mepa CTPYKTypHOH HEYIOpSAOYEHHOCTH B cucTeMe. V3meHeHue
SHTPONMU B XUMMYECKHX IIporeccax. DHTponus ¢a3oBbix nepexoqoB. CraHiapTHas
SHTPONHUSL. 2-€ Ha4aJl0 TEPMOJUHAMUKHU.

4. Dueprus ['m66ca. CrangapTHblil n300apHO-U30TEpMUUECKUil noTeHman. Hanpasnenue
MPOTEKAaHUs XMMHUYECKUX MPOLIECCOB.

5. XuMHYECKOe paBHOBECME M XHMMHUYECKas KHHETHKA. 3aKOH JeHCTBYIOIIMX Macc.
TemnepaTypHasi 3aBUCHUMOCTb CKOPOCTH peakuuu — npasuiio Bant-I'odda, ypaBHeHue
Appennyca. KoHCcTaHTa XMMHUYECKOTO paBHOBECUS. DHEPrUsl U SHTPOINHUS AKTUBALIUU.
CBs13b 300apHOTO NMOTEHIIMAIA C KOHCTAHTOW XMMHYECKOTO PaBHOBECHSI.

Pemenue 3a1ay 1o reme.

Cemunap 5

Komnnexcrnvie coeounenus

1. HOMeHKHaTypa KOMIIJICKCHBIX COGHHHGHHﬁ.
2. Xumuyeckast CBSI3b B KOMIUIEKCHBIX COCIUHECHUAX C HOSI/IHI/Iﬁ KBAaHTOBO-MECXaHNYCCKUX
MCTOI0B.

[IpomexyTouHas aTTecTalus NPOBOAUTCA B COOTBETCTBHM ¢ llojoxkeHuem o OamibHO-
peiitunroBoii cucreme ®I'BOY BO «UI'Y» u cocTOMT M3 JBYX MOCIEIOBATEIBHBIX (POpM:
3ayém TI0 TPAKTUYECKON YacTH Kypca M 3Kk3ameH. 3a4€T BBICTABJISETCS B KOHIE y4eOHOTO
ceMecTpa M BKJIIOYaeT B celsi pe3yibTaThl paboThl CTyAEHTa B TeueHue cemectpa. s
MOJTy4eHHus1 3a4é€Ta CTYJIEHTY HEO0OXOJMMO BOBpEMsS CAaTh IPENoJaBaTeNli0 MpaKTUKyMa BCe
OTYETHI 110 TaOOPaTOPHBIM paboTaM, IPOBEIEHHBIM B Y4€OHOM MPAKTUKYyME COTJIACHO y4eOHOMY
wiaHy u pabouell mporpamme. 3aué€T sBIsSETCS 00A3aTENbHOM NPOMEKYTOUHOH (opmoit
aTTeCTAallUU U CIIYXKHT JIOIYCKOM CTYJEHTa K dK3aMEHYy MO JUCHMIUIMHE. DK3aMEeH IPOBOAUTCS



BO BpeMsI CecCUU B (popMe yCTHOTO coOeceoBaHUsI.

KPUTEPUU OLHEHUBAHUA PE3YJIBTATOB OBYUYEHUA:

1. Cryaenty HeoOxomumo BeIONHUTH 19 mabopatopHbix paboT u caatek 19 otu€ToB C
UCIPABICHUSIMU U JIOTIOJHEHUSIMH, YKa3aHHBIMU IpernojaBaTesieM. [Ipu BbIOTHEHUN
nabopatopHbix pabor (JIP) omenumBaercss TexHuwka BbimosiHeHus JIP, odopmiieHne
IPOTOKOJIOB, OT4eThl 1o JIP, Bkiiowaromye pacueTbl TEPMOAMHAMHYECKUX H
bu3nYeCKUX BEMYHH, MIPE/ICTaBICHHUE IpaUueCKOro MaTepuaa u BbIBO/I.

2. IlpenycmoTpeHo 5 TeMm sl MPOBENEHHS CEMHUHAPCKUX 3aHATUH IO TEOPETUYECKUM
BOIPOCAM H3y4aeMOM AUCHMIUIMHBL. KONIMYeCcTBO CEMHMHApCKHUX 3aHATHU MO KaXI0i
TeMe omnpenensercs e€ CI0KHOCTBIO M O00BEMOM TEOPETHYECKOro MarepHaa.
OrneHnBaeTCsl aKTUBHOCTh YYacCTHsI CTYACHTA B OOCYXIEHUHM U CTETIICHb MOHUMAHUS U
YCBOEHHUS 00CYK/1aeMOro MarepHara.

3. Ilpenycmorpena 1 koHTpoibHas paboTa, OLEHUBaeMas MpernojaBareieM 110
IIPOU3BOJIbHON OAJIIIbHOM HIKAJIE.

['maBHBIMM pe3yibTaTaMM OLEHKHM OOyueHHMsl CTyJeHTa B Y4eOHOM ceMecTpe sBIseTcs
[oJlyueHUEe 3a4éra 3a MIPAKTHUYECKYI0 4YacTh H3Y4aeMOH JUCHUIUIMHBI B COOTBETCTBUM C
KpUTEpHsMHU 1-3 ¢ TOCIEIYIOUIMM JIOIYCKOM K cllaue 9K3aMeHa. DK3aMeH IPOBOJUTCS BO BpeMs
ceccu B (popMe YCTHOro coOecemoBaHMs MO SK3aMEHAIMOHHBIM OMJIETaM, COCTOSAIIMM U3 3
BonpocoB. Ilpu HEOOXOIUMOCTH 3K3aMEHATOp MOXET 3aJaTh JOMOJIHUTENbHbIE BOIPOCHI,
OTBETHl Ha KOTOpbIE TAaK)K€ OYyAYyT YUUTBIBATHCA JUISl MOJYYEHHs] UTOTOBOWM SK3aMEHALIMOHHOU
OLIEHKH, COOTBETCTBYIOLIECH CIEAYIOUIMM KPUTEPHUSIM:

IToka3zarenn Kpurepuu

OTBeTsbl 110 Bompocam O6uieTa COJIep’KaHNE OTBETA COOTBETCTBYET ITOCTABJIEHHOMY BOIIPOCY,
packpbIBaloTCA Haubosee 3HaunMble (PaKThl, HAYUHbIE
MOJIOKEHHUS, COOJI0JAeTCs JIOTHYECKask IOCIIeJ0BATEIbHOCTh
B U3JIO’)KEHUU MaTepuaia

OTBeTHI HA AOMOTHUTEIbHbBIE CoJIepXaHue OTBETa COOTBETCTBYET OCTaBIEHHOMY BOIIPOCY,
BOIIPOCHI packphIBaroTCs Hanbosee 3HaYuMble (PaKThl, HAYYHbIE
MOJIO’KEHU S, COOTIOIAETCS JIOTHUECKas MOCIeJ0BATEIbHOCTD
B M3JIOKEHUHU MaTepraia

Onenka «OTJIMIHOY .

cOpMUPOBAHHBIE W CHCTEMAaTU3MPOBAHHBIC 3HAHHS TpeaMeTa, CHOPMHUPOBAHHBIC
YMEHHS YU HaBBIKM NMPUMEHEHHSI METOJIOB M TOJXOJIOB M3yYaeMOH TUCIUIUIMHBI TIPU PEIICHUN
YYEeOHBIX M MPAKTUICCKUX 33]1a4.

Ouenka «xopomoy»:

B 1IeJ0M, COPMUPOBAHHBIE, HO COJEpIKalllhe OTACIbHBbIC MPOOENbl 3HAHUS MpPEaMEeTa,
YMEHHE MPUMEHSATh METOJbI M MOAXOAbl U3y4aeMON AMCHIMILTUHBI MPH pPEIIeHHH Y4eOHBIX U
MPAKTUYECKHUX 33a7a4 ¢ MUHUMAIbHBIM KOJTHUYECTBOM OIMIMOOK HEMPHHIIMIIUATIHLHOTO XapaKTepa,
HAJIMYUE HABBIKOB MPUMEHEHHS] METOJOB U MOAXOJ0B M3y4yaeMOW NUCHUIUIMHBI MPU PEIICHUU
y4eOHBIX M MPAKTUYECKUX 3a]1a4.

OlleHKa «YAOBJIETBOPUTEJIbHO» !




HECUCTEeMAaTU3UpPOBAaHHBIE 3HAHUSA MpeaMeTa, YaCTHYHO C()OpMHUpPOBAaHHBIE YMEHUS U
HABBIKM TPUMEHEHHUS METOJOB U TOJXOJO0B M3y4aeMOU IUCIUIUIMHBI MPU PEHICHUH y9eOHBIX
3azad.

Ouemca «HEYAOBJIECTBOPHUTEC/IBHO .

¢parMeHTapHOE 3HAHHE TMpEAMETa, OTCYTCTBHE YMEHHH W HABBIKOB TNPUMEHEHUS
METO/0B U [10/IX0JI0B N3y4aeMOH JTUCIUILINHBI IPU PEIIEHUH y4eOHbIX 3a1a4.

MPUMEPHBINA CIIMCOK BOITPOCOB K DK3AMEHY:

1. OcnoBHble nonoxenus Teopun Bepuepa. Ob11as XxapakTepucTHKa KOMIJIEKCHBIX COSIMHEHHIA.

2. SIBnenue ocmoca. Ocmotuueckoe nasieHue. 3akod Bant-I'odda.

3. O6H_[3.SI XapPaKTCPUCTHUKA SJIECMCHTOB ITOATPYIIIIbI MbIIIIbAKA. COGI[I/IHGHI/IH QJIEMCHTOB NOATPYIIIIbI
MBbIIIBAKA C KUCIIOPOAOM. Hx TuapaThbl.

4. BrniusiHue TemrepaTypbl Ha CKOPOCTh XUMUYECKON peakinu. Y paBHeHHEe AppeHuyca. JHeprus
aKTHBAIUH.

5. [IpousBeneHne pacTBOPUMOCTH. Y CJIOBHsI 00pa30BaHuUs U PaCTBOPEHHUS OCAIKOB.

6. OCHOBBI XUMUU MHEPTHBIX U OJIATOPOAHBIX Ta30B. ['aloreHu Il KCEHOHA: TIOTy4YeHUE, CBOMCTBA,
oOnacti npuMeHeHus. OKCUIbl U KUCIOThI KCEHOHA.

7. Metog MO, ucxoausle nojoxxeHusi. CBA3bIBAIOIINE U PAa3PBIXJISIIOIINE MOJIEKYISIPHbIE
opburtanu. MonekyspHble HOHBI BOJOPOJAa U IPOCThIE MOJIEKYJIbI ¢ o3uiuii metoga MO.

8. [lepBoe Hauano TepMOAMHAMUKHI. BHYTpEHHSISI SHEPTHUS U €€ COCTABIISIONINE. DHTAIBITHUS.
TennoBoii 3¢ ekt npu n300apHOM U H3OXOPHOM IPOIIECCaX.

9. Ilepokcup Boopoaa. Pu3nyeckue 1 XUMHUUECKHE CBOICTBA, MpUMeHeHHe. [1epoKcoKncaoThI.
10. [Ipunuun HeonpeaeneHHocTy I eizeHOepra, COOTHOIIEHNE HEONPEIEICHHOCTEH.
11. 3akon Mo3znu. CoBpeMeHHbI€ MpeICTaBICHHs O NepruoAnYHOCTU. [loHATHE KallHOCUMMETpUH.

12. Kucnopoa. Oco6eHHOCTH CTpoeHus aToMa U Mosiekyibl. [lonyuenue, pusndeckue u
XUMHUYecKkHe cBoiicTBa. O30H, CTpoeHHe MosieKyJbl. CIocOOBI MOJTyueHus, CBOWCTBA U IIPUMEHEHUE.
[Tepoxcuibl, Cynepokcuabl (HaaAepeKucu), 030HUIbI.

13. Vpasuenne Ulpenunarepa. ®uzndeckuii CMBICI BOITHOBON QyHKIUH. Pe3ynbTaTel pemeHus
ypaBHeHus lllpenunrepa 1y 0THOMEPHOIO MOTEHLIMAIBHOIO SIIUKA.

14. Tepmoxumusi: Tena0BoH 3PPeKT, KaTOPUMETPUS, CBSA3b C TEPMOJAUHAMUKOM.
15. Tnokcun azorta. [Tomydenue u cBoiictBa. A3oTHas kucnota. [lonydenue u cBoiicTsa.

16. KoBasieHTHas CBSI3b C MO3UITMIA METO/Ia BaJICHTHBIX CBSI3eH (KPHUBBIE MOTEHITHALHOW YHEPTUU
MoJekys, oopasoBanue Hz no I'eiitnepy u JIoH0HY, BalEHTHOCTB ).

17. 3akon netictBust Macc. MONEKYJISIPHOCTD U TIOPSJIOK PEAKIIHH.
18. KucnoTsl cepsbl (TUIIBI, CTPYKTYPbI, OCHOBHBIE CBOMCTBA).

19. Tlpupoaa XUMHUYIECKOH CBSI3U B KOMIUIEKCHBIX COSTMHEHHSIX (METO] MOJICKYIJISIPHBIX
opburaneit)

20. Bxnax llebepeitaepa, ne [llankyprya, Heronennaca u Metiepa B pa3BuTHE HJICH IEPHOIUIHOCTH
CBOMCTB 3JIEMEHTOB.



21. Kucnopoaasie coequHEHUsT OpoMa 1 nojaa (OKCUJIBI M KUCIIOTHI, KX MTOJTyYeHUE, CBOMCTBA U
IIPUMEHEHHE).

22. MeToJ1 BaJIeHTHBIX cBsi3el (ncxomubie mojoxkerus ). O6pazoanne H.O, NHs u npyrux
MOJICKYJT

23. PactBopsl. Tumnsl pactBopoB. PacTBoph! naeanbuble U peanbHbie. CIoCOObI BHIPAXKEHUS
KOHIIEHTpALUd pacTBOPOB.

24. Peakiuu npucoeIuHeHMs K cepHoil kucnote. [TupocepHas kucnora, mupocyibhaTsl.
[lepokcoaucepHast (HazcepHas) KHCIOTA, €€ COJIM, X CBOWCTBA.

25. ITpuHuuns! K1accupuKauy KOMIUIEKCHBIX COeTUHEHUH. 30Mepust KOMITJIEKCHBIX
coenrHeHU. HoMEHKIaTypa KOMIIJIEKCHBIX COCIUHEHUMN.

26. DIeKTpOIUTHYECKas TUCConralius Boapl. IoHHOE npou3BeieH e BoIbl. Bomopo1HbIit
nokasarenb. bydepHsie pacTBOpEIL.

27. U3menenune IMPOYHOCTHU, BOCCTAHOBHUTCIIbHBIX CBOMCTB M KHUCJIIOTHOCTH rajorcHoBoaopoJ10B.

28. 3axon 'ecca. CnenctBust u3 3akoHa ['ecca. DHTanbmust 00pa3oBaHus, SHTAIBIHS CTOPAHUS,
TEIJIOBOM 3P PeKT peakium.

29. [TpuHIUT U303JIEKTPOHHOCTH: COJIEPKAHKE, 3HAUEHUE [T XUMUU, IPUMEPHI.

30. CoenvHeHust KpEMHHUS C BOAOPOJIOM: CTPOEHHUE, CIIOCOOBI MOIy4YeHUs, CBOICTBa. Pasnuuns B
cBoiicTBax CHUIaHOB U yTJIE€BOIOPOIOB.

31. Metoz BaneHTHBIX cBs3eil. Konuenuus rubpuanzanuu. Buasl rubpuausanmu.
32. Teopuu KHCIOT 1 OCHOBaHMMA. [IpOTOHHASI TEOpHS KUCIOT U OCHOBAHUH.

33. Kucnopoausie coequnenus azora (l) u (11). CnocoOsl nonydyenus, XuMHIECKrUe CBOMCTBA U
IPUMCHCHUE.

34. XumMuueckas CBsI3b B KOMILJICKCHBIX COCAUHCHUAX: MMOHATUC O TCOPUH KPUCTAJNTHICCKOI'O
I10JI4.

35. Karanus. ['omoreHHslii u rereporeHHbIi kaTtaiau3. O0Iue NpUUUHBl YCKOPEHUS peaKIuii
KaTaJu3aTopaMHu.

36. dTOpHCTHIN BOOPOI, NMOJTyuyeHHEe U cBoHCTBa. PTopuIbl. DTOPUCTOBOJOPOIHAS KUCIIOTA.

37. IonsiTe 060 MOHHOM THUIIE CBSI3U. DHEPrUsl HOHHOH pemeTku. HenanpaBieHHOCTh U
HEHACBIIAEMOCTh HOHHOM CBSI3H.

38. Ilpomecc pacTBopeHus BerecTB. M3oToHn4deckuit k03 PuImeHt.

39. Oxcup yranepoza (I1). Ctpoenue monekyinsl (Meton MO), cBoiictBa. KoopaunamoHnHble
COEIMHEHUS OKcua yriepoaa. PocreH, ero CTpoeHue, MorydeHHe, CBOWCTBRA.

40. Pe3ynbratsl peuenus ypaBHenus Llpenunarepa nist aroma Bojtopoia. KBantoBbie uncia
JIEKTPOHA B aTOME BOJIOPOJIA.

41. Teopuu KMCIOT U OCHOBaHHMA. DJIEKTPOHHAs TEOPHUS KUCIOT U ocHOBaHUil JIbtouca.

42. A30THCTBI aHTUAPUA. A30THCTAs KHCIIOTA: TIOTy4YeHUe, (PU3NIECKHEe U XUMHUYECKUE CBOICTBA.
Hurpurtsr.

43. CnaOsble sekTponuThl. KOHCTaHTa M cTeNeHb TUCCOMaui. 3aKoH pa3BeacHus OCTBaIba.

44, SHCpFCTI/IquKHe XapaKTCPUCTHUKHU aTOMOB: SHCPIrHd U MOTCHIUAI NOHU3alIUHU, CPOACTBO K
OJICKTPOHY, UX 3HAUCHUEC B XMHHU.

45. bpowm. Ilonydenue u cBoiictBa 6poma. CoerHeHust OpoMa ¢ METaJUIaMU M HEMeTaJlIaMH.



46. KoHcTaHTa XUMHYECKOTO paBHOBeCHs. CBSI3b KOHCTAHTHI C SHTANIBITUEH, CIIOCO0 OMpeIeTICHHSI
TEIUIOBOTO 3P PeKTa peaKknu U3 KHHETUYECKUX TAaHHBIX.

47. KonnouHble pacTBOPBI: BUJbI, CIOCOOBI MOTy4YeHUs, cBoicTBa. Konyc Tunnans.

48. Yraepon. Jlnokeun yriepoaa u ero cBoiictBa. CoequHeHHs yriiepoa ¢ a30ToM u cepoit. [uan,
UAHU/IBI, POJIAHUCTOBOOPOIHAS KUCIOTA U €€ COJIH.

49. Metoa MOJIEKYIsIpHBIX opOuTaneid. Mcxomnbie monoxenus. OOpa3zoBaHue TBYXaTOMHBIX
Mozekya o meroxy MO JIKAO.

50. IepBoie mpencrasneHus o crpoeHnn atoma (Tomcon, Pezepdop). AToMHBIE CTIEKTPHI.

51. B3aumopaeiicTBue xJjiopa ¢ BOIOH U 11en04aMu. XJIOPHOBAaTUCTask KUCIOTA U €€ COJIH.
XJIOpHOBAaTast KUCJIOTA U €€ COJIU.

52. HCpI/IO,I[I/ILIeCKaH CHUCTEMA DJIEMCHTOB C TOYKHU 3pCHUA CTPOCHUA aTOMaA. :‘)J'IGKTPOHHBIe aHaJIOI'u.
«TUIIMYeCKHe» JIEMEHTHI.

53. BiusHue u3mMeHeHus ycloBuil Ha xumuueckoe paBHoBecue. [Ipunnun Jle-1larenne
(mpumepsl).

54. Bop, nosiyuenue u coiicta. Kucnopoausie coequaeHns: 00pa (KUCIOTBI, COJIU, CIIOKHBIC
3UpHI).

55. MHoroanekTponHsie aToMbl. 3anpeT [laynu. [IpaBuno Xynna. EMKOCT JI€KTPOHHBIX
000J104€K

56. XKuzakoe cocrosHue BeniectBa. CTpyKTypa ®KHUIKOH BoJbl. PU3NUYEeCcKUe 1 XUMUUECKUE
CBOMCTBA BOJBL. ['MApaTHI M KPUCTAILUIOTHIPATHI.

57. I[I/IOKCI/II[ a30Ta, IMOJIYUYCHUC U cBoOMcTBa. A30THas KHCJIOTA, ITOJTYYCHHUC U CBOMCTBA.

58. [IpuumnHbBI TEPHOAMIHOCTH U3MEHEHHSI CBOICTB AJIEMEHTOB. Paiycsl aTOMOB 1 MOHOB,
3JIEKTPOOTPULATENIBHOCTD, 3aKOHOMEPHOCTU B U3MEHEHUU UX BEJIMYHH.

59. CoBpemMeHHbIe KUCITOTHO-OCHOBHBIE Teopuu: Teopusi JKMKO, Teopust YcanoBuya.
60. Tuocynbdat HaTpus, MOJIydYeHUe U CBOWCTBA. THocepHas KucioTa. [IoNUTHOHOBBIE KUCTIOTHI.
61. I'maponus comneii: MPUYUHBI, THIMYHBIC CITyda rupoim3a. CTeneHb 1 KOHCTAaHTa THIPOJIN3A.

62. Ilonatue o cBeTOBBIX KBaHTax. Teopus cTpoeHus aroma bopa. Bkinan 3ommepdenbaa u
3eemaHna B pa3ButHue Teopun bopa.

63. CepHHCTBIN Ta3: MOJyyeHHe, CBOMCTBA U XapaKTepHble TUIIBI peakuuii. CepHUCTask KUCIIOTA,
CyJIb(UTHI U OUCYITBUTHI.

64. Bubsl MEXMOJIEKYIISIPHOTO B3aMMOICHUCTBUS (OPUCHTAITMOHHOES, HHIYKIITHOHHOE,
nucnepcroHHoe). BogopogHas CBsi3b.

65. JlaBneHue napa pacTBOPHUTENS HaJ pacTBOpOM. 3akoH Payis.

66. CepoBoiopo: monydeHue, hu3ndeckne 1 XuMmudeckue cpoiictsa. Cynbpuabl u
ruspocyabuabl. [Tomucynbduasl. MHOTOCEPHUCTBIE BOJOPO/IBI.

67. TeopHst CHIIBHBIX 3JIEKTPOJIUTOB. [[pUYMHBI HETIOAYUHEHUST PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB
3aKOHAM XUMHUYECKOro paBHOBecus. [IoHsATHE 00 aKTUBHOCTH U K03 (pUIlMeHTe aKTUBHOCTH.

68. BorHOBBIE cBOMiCTBa MUKPOOOBEKTOB. CoOTHOIIEHHUE NIe Bpoiis.

69. 'mapasun. 'uapokcunaMuH. A30THCTOBOIOPOHAS KUCA0Ta. A3ubl. CocoOb! MOTyYeHus,
XapaKTEpHbIE CBOMCTBA.

70. CKOpOCTh XUMHUYECKOTO TpoIiecca. 3aBUCUMOCTh CKOPOCTH PEaKIMK OT KOHIIEHTPALUU
pearupyromux Bemiects. Kunernueckoe ypaBHEHHE CKOPOCTH XUMHUUYECKON PEaKIIUU.



71. D dexTrBHBIN 3apsa Aapa U pacu€T KOHCTAHTHI SKpaHUpoBaHus. [Ipumepsr.

72. Azot. CBoiicTBa cB0OOIHOTO a30Ta. KHCIOTHI a30Ta.

73. CoBpeMeHHbIE TEOPUU KUCIOT U OCHOBAHMIA: TEOPHUS COTLBOCUCTEM, IPOTOHHAS TEOPUSL.
74. DHTANBIUNHBIN U SHTPONTUIHBIN (PAKTOPHI U HANpaBJIEHUE XUMUYECKUX HPOIIECCOB.

75. Coenunenus KpeMHUs ¢ ragoreHamu. KpeMuedToprcToBo10poiHas KUCI0Ta, CUIIOKCaH,
CUJIUKOHBI.

76. DHTponus. M3MeHenue sHTponuu B iporieccax. CtaHaapTHbIC SHTpoNMU. Bropoe Hauano
TEPMOJMHAMUKHU. PUZHYECKUN CMBICII SHTPOIIUH.

77. OCHOBHBIE XapaKTEPUCTHUKN XUMUYECKOM CBSI3U: AJIMHA, HAIIPABJICHHOCTb, IPOYHOCTb.
78. DK30THYECKHE COSAMHEHUS] HEMETAJUIOB: HEOPraHUYECKHE OCH30IIbI, CHIINKOHBI.

79. Kunenue u 3amep3anue pacTBOpoB. 3akoH Payurs.

80. MeTo1 BaJICHTHBIX CBSI3€H: KPATHOCTh XUMUYIECKOM CBSI3U. CUTMa- U MH-CBS3H.

81. ®ochuanl. Coenunenus pocdopa ¢ Bogopogom. Conu dpochonus. PochopHoBarucras
kuciora. Ee conu.

82. [TonsaTue 006 MEKTPOOTPHUIIATEIBHOCTH. [osIpU3alysi CBS3H, AUTOILHBIA MOMEHT.
[MonsipHOCTE cBsi3u. KonmmiecTBeHHas OIIEHKA IMOSIPHOCTH XUMHYECKOH CBSI3H (METO]] BAJICHTHBIX
CBsI3EH).

83. BnusiHue Temrneparypsl Ha CKOPOCTh peakiun. [Ipubmmkennoe npasuio Bant-I'odda.
VYpaBHeHue AppeHnyca. DHEpIrys aKTUBALUH.

84. Cenen u temuryp. CBolicTBa CBOOOIHBIX dJIEMEHTOB. BaxkHeiie KUCIOPOIHbBIE U BOJOPOIHBIE
COEIMHEHNs ceneHa U Teutypa. CeleHuIbl ¥ TeIUTy pHIBL.

85. Xumuueckas CBs3b B KOMIUIEKCHBIX COSIMHEHUSX: TeOpHs Kpuctamuaeckoro moist, TTLL.
86. KuneTnka closKHBIX peakiuii (mapayienbHble, TOCIe0BaTeNbHbIE, COMPSIKEHHBIE, IISTHBIE).

87. ®ocdopusriii anruapu, ero ruaparanus. Opropocdopnas, mupodochopHast, metadochopHas
KUCTIOTHI 1 uX conu. [TomumeTadocdatsr.

88. Xummueckas CBsI3b B KOMIUIEKCHBIX COCTMHEHUSAX (METO]T BAJICHTHBIX CBS3CH).
89. Monnoe mpousBeaeHue Boabl. Bomopoanslii mokaszarens. [lonsaTue 06 HHANKATOPAX.

90. Bomopoa: ocobeHHOCTH CTpOEHHs aToMa U roioskeHue B [lepnonndeckoi cucreme.
MonekysipHbIi 1 aTOMapHBIA BOAOPO/I, CIIOCOOBI MONTy4YeHUS. [ MapuIbl METaIIOB.

91. PesynbraTsl pemienus ypasaenus lpeaunrepa s atoma Bogopoaa. KBanToBbie uncia
3JIEKTPOHA B aTOME BOJOPOA.

92. Metox Creiirepa. KoHcTaHTa SKpaHUPOBaHUS: CITOCO0O pacdyeTa M MPUMEpHI.

93. ®TOp, 0COOEHHOCTH INEKTPOHHOTO CTPOCHUS aToMa. DU3HUECKUEe U XUMUYECKHE CBOHCTBA
¢dTopa, peakiys BbIIIETaYUBAHUS CTEKIIA.

94. Meron MO, ucxonHbie moyiokeHust. CBSA3bIBAIOIINE U PA3PBIXIISIONINE MOJIEKYIIPHBIC
opOuTanu. MoJnekyaspHble HOHBI BOJIOPOa M MPOCTHIE MOJIEKYJIBI ¢ To3uinii metoga MO.

95. HpOI/ISBC,Z[CHI/IC pPacTBOPUMOCTH. YcaoBus 06pa3OBaHI/I}I " paCTBOPCHUA OCAAKOB.

96. X110p, 0COOEHHOCTH AINEKTPOHHOTO CTPOCHUs aToMa. DU3NUECKUEe U XUMUYECKHE CBOWCTBA
XJIOpa, OKCUIbI U KMCIIOTHI XJIOpa.

97. TlepBoe HavaJI0 TEPMOIUHAMUKH. BHYTPEHHSISI SHEPTHUS M €€ COCTABIIIONINE. DHTAIIBITHS.
TennoBoii 3¢ ekt mpu M306apHOM U U30XOPHOM IPOLECCAX.



98. Ilepokcua Bomopoaa. dusnueckre 1 XUMUYECKUE CBOWCTBA, MPUMEHEHHE. [[epOKCOKUCIIOTHI.
99. OcHoBHBIC MOJIOKEHUS Teopun Beprepa. OOmmias xapakTeprucTUKa KOMIUIEKCHBIX COSTMHCHU.
100. ABnenue ocmoca. OcMoTudeckoe napienue. 3akon Baat-I'odda.

101. OGmas xapakTepuCcTUKA IIEMEHTOB MOATPYIIBI MBIIbsiKa. COeTUHEHUS HIIEMEHTOB
HOJTPYIIIBI MBILIbSIKA ¢ KUCIOPOAOM. X ruaparthl.

102. BousHuE TeMIiepatypbl Ha CKOPOCTh XMMHYECKOM peakiuu. Y paBHeHHE AppeHuyca.
DHeprusi akTUBaIIH.

103. IIpousBeneHue pacTBOPUMOCTH. Y CIIOBUsI 00pa30BaHUS M PACTBOPEHUS OCAIKOB.

104. OcHOBBI XUMUU UHEPTHBIX U OJIAarOpOAHBIX ra30B. ['aloreHu1pl KCeHOHA: MOTyUYeHHE,
CBOIiCcTBa, 0OnacTu npuMeHeHus. OKCHJIBI U KHCIOTHI KCEHOHA.

105. Metoa MO, ucxoansie nonoxeHus. CBA3bIBAIONINE U PA3PBIXJISIIOIINE MOJICKYIISIPHbIE
opOutanu. MosnekymsipHble HOHBI BOJIOPOa U MPOCThIE MOJIEKYJIBI ¢ To3ulinii metoga MO.

106. ITepBoe Hayao TepMOANHAMUKYU. BHYTpEHHSs SHEPIUs U €€ COCTaBIIAIOLIME. DHTAJIBIIU.
TennoBoii 3¢ ekt mpu n300apHOM U H30XOPHOM IMPOIECCAX.

107. Ilepokcun Bogopona. dusnveckre U XUMHUECKHUE CBOICTBa, MpUMeHEeHHE. [ [epOKCOKUCIOTHI.

PaszpaboTumnk:

3aB. kadenpoii, mpodeccop A. FO. Cadpponos

[Iporpamma cocrtaBieHa B coorBercTBuH ¢ TpeboBanmsmu PI'OC BO u ¢ yuerom
pexomenaanuii IIOOIT no Hanpasnenuto u npoduito noarotroBku 04.03.01 — «Xumus».

ITporpamma paccMoTpeHa Ha 3aceaHnu Kadeapsl o0Iell 1 HeOpraHn4eCKO XUMHUU
«11» ampenst 2025 r., mpoTokom Ne 4.

3aB. kadenpoit ol /A. 1O. Cadponos/

Hacmosawas npoepamma, Hijoafcem Ovimb  BocnpouzeedeHa HU 6 Kakou @opme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenust Kagheopul-paspabomyuka npocpammsi.



