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1. TEJH A 3AJAYM JUCHATIIAHDI:

Hean: oBnaseHne CTyJACHTAMU TCOPETUYCCKUMH OCHOBAMH OOIEH XWMHH M HEOPraHWYECKOU
XMWY HEMETAJJIOB, (POPMHUPOBAHNE YMEHHI U HABBIKOB MX MPAKTHYECKOTO MPUMEHEHHS.
3agaun:

a)

b)

d)

O3HAKOMUTH CTYJCHTOB XMMHUYECKOTO (paKkynbTeTa ¢ TEOPETHUYECKUMH OCHOBaMHU 0a30BBIX
pa3felioB  XMMHUHM, OCHOBHBIMM 3aKOHOMEPHOCTSMH IIPOTCKAaHUS PpA3JIUYHBIX THUIIOB
XUMUYECKUX PEaKUHUM C y4acTHEM HEOPraHMYECKUX BELIECTB, OCHOBHBIMM METOJAMU H
npremMamu paboThl B 1a00paTOpUsX HEOPraHNYECKON XUMUH;

3aKpenuTh HEOOXOMMMBIN MOHATHUIHBIN amnmapar, OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH,
ONMCHIBAIOIIUE PA3BUTUE NPEICTABICHUNA O CTPOECHUU aTOMA M IEPUOJUYECKON CHCTEME
AJIEMEHTOB, XUMUYECKOH CBSI3U U KOMIUIEKCHBIX COCJUHEHUAX, OCHOBAX TEPMOJAUHAMUKU U
KMHETUKH, 3aKOHOMEPHOCTSX IPOTEKAHUsI XMMHUYECKUX MPOLIECCOB B PaCTBOPAX;
chopMUpOBaTh YMEHUE IMPOBOAUTH SKCIIEPUMEHTAIIbHBIE PAOOTHI 110 TOTOBBIM METOJIMKAM,
BBINOJIHATh CTAaHIAPTHBIE OIEpaly Ha COBPEMEHHOM OOOpYyIOBaHMHU, MCIIOJIB3YEMOM B
HEOPraHWYEeCKOM XHMHH, NPUMEHSTh Ha IPAKTUKE IIOJIyYEHHBIE 3HAHWsS IIPU aHaIM3e
IIOJIyYEHHBIX JKCIEPUMEHTAIbHBIX PpE3yJIbTaTOB M COCTABJIEHUM OTYETOB B 3aJaHHOU
dopme;

JlaTh MPEJICTaBIEHUE O POJIM U MecTe OOIIel XMMUU U HEOPraHMYeCKOW XMMHU HEMETAJIOB
B CHCTEME HayK U B TPOPECCUOHATBLHOMN IEATEIIEHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:
VYuyebnas gucuuiuimHa «OOmas Xumus. XUMHUs HEMETAJUIOB» OTHOCHTCA K 0a30BbIM

JHMCIUILTMHAM 00s13aTeibHO yacT nporpammbl (b1.0.16).

2.2. CoBpeMeHHass o0mass ¥ HeOpraHWdeckas XHUMHUs Oa3upyeTrcs Ha OCHOBHBIX

MOJIOKCHHUAX XUMHHU, YCBOCHHBIX CTYACHTAMU B IMPOLCCCEC U3YUCHHUA OTOr0 NpeaMeTa B IIKOJIC.
Kpr O6H.I€I‘/JI n HeOpFaHquCKOﬁ XUMHUN HUMECT q)yHI[aMeHTaJIBHoe 3HAYCHHUC B CTAHOBJICHHUU
cricquaJIimcra ImHUpPOKOTo HpO(bI/IJ'Ifl, XUMHUKA-UCCIICA0BATCIIA W XUMHKA-IIPEIIogaBaTeIsd (By3a,
IJ_IKOJ'IBI), U ABJIACTCA IEPBBIM BY30BCKHM XUMHWYCCKUM KYpPCOM.

2.3 TlepeueHnb moOCHEAYIOMUX YYEOHBIX TUCIUIUIMH, IS KOTOPBIX HEOOXOJMMBI 3HAHUS,

YMEHUS ¥ HaBbIKH, (hOpMUpyeMble JaHHON y4eOHO! AHUCIUIITNHOM:

«Ananutndeckas xumus» (51.0.18),

«Dusnueckas Xxumust. XuMudeckas repmoguaamuka» (61.0.24),

«Dusnyeckas xuMus. XuMudeckas knaeTrka u katanusy (b1.0.25),

«IIporiecchl 1 anmapathl. XUMHUYECKast TEXHOJIOTHS repepaboTku HedTu u raza» (51.0.27),
«['uaporeoxumusi» (b1.B.07),

a TaKXe JJis BBIMOTHEHUS KBaTU(UKAIMOHHBIX paboT u (popmupoBaHUs MPOohecCHOHATBHBIX
KOMIIETECHITHH.



I11. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMUSA JUCHUITJINHBI

[Iporiecc OCBOCHHSI  THUCIMILIAHBI

HampaBlieH Ha (GOpMUpOBaHUE

KOMIIETEHIINH

(aemenTOB creayronmx kommneteHiuii) B coorserctur ¢ ®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 XUMHUECKUX
9KCTIIEPUMEHTOB,
HaOJII0/IEHUI U U3MEPEHUI

pe3yIbTaTOB COOCTBEHHBIX
IKCIIEPUMEHTOB U
PacYETHO-TEOPETHUECKUX
paboT ¢ UCIIOIH30BAHUEM
TEOPETUYECCKUX OCHOB
TPpaAULIMOHHBIX U HOBBIX
pa3ienoB XUMUU

HEMETAJIJIOB, CYIIECTBO peaKHI/Iﬁ u

IPOIECCOB,  HCIOJIB3YEMBIX B
HEOPraHUYECKON XUMHHY,;
PUHIUITBL u obnacTu
MCIIOJIb30BaHUSI OCHOBHBIX
METO/I0B XHUMHYECKOT0
VICCIIC/IOBAHMSI. Nmetp

MpeCTaBIeHHEe 00 OCOOCHHOCTSIX
00BEKTOB HCCIEIOBAHUS.

YMeTh: MOArOTaBINBATh OOBEKTHI
UCCIIEJIOBAHMUSI, TPOBOJAUTD
IKCIIEPUMECHTAIILHBIC
UCCIIEJIOBAHMSI 110 3aJaHHON
MeToAuKe, paboTaTh Ha
anmaparype, IpUuMeHsIeMOil B
HEOPTraHUYECKUX UCCIIEIOBAHUSX.
Baaners: HaBbIKAMH IPUMEHEHUS
TEOPETUUYECKUX OCHOB TIPH
CUHTE3€ U UCCIEAOBaHUHN
HEOPTraHUYECKUX 0OBEKTOB U
paboTe ¢ pacTBOPEHHBIMU B BOJIE
HEOPraHUYECKUMH BEIICCTBAMU
110 TOTOBBIM METOIMKAM.

OIIK-2 Cnocoben
MIPOBOAMTH C COOTIOICHUEM
HOPM TE€XHUKH
0€30MacHOCTH XUMUYECKHI
9KCIEPUMEHT, BKITFOYAs
CUHTE3, aHAJIN3, U3YUCHUE
CTPYKTYpPBI 1 CBOMCTB
BEIIIECTB ¥ MaTePUAJIOB,
HCCJICJIOBAHKE MTPOIIECCOB C
UX y4acTHEeM

MK ork-2.1 PaboTaer ¢
XUMHYECKUMH BEIIECTBAMHU
C COOII0IEHNEM HOPM
TEXHUKHU 0€30I1aCHOCTH

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

3HaTh: NpaBUJIa U HOPMBI
TEXHHUKHU 0€30MaCHOCTH TpU
paboTe ¢ XUMUIECKUMHU
peakTuBaMu U PU3NIECKUMU
prudopamu.

YMeTh: MOArOTaBINBATh OOBEKTHI
JUTSL CHHTE3a, TIPOBOJIUTH
IKCIIEPUMEHTANBHBIN CHHTE3 TIO
3aITaHHON METOJMKe, paboTaTh Ha
anmaparype, IpUuMeHsIeMOil B
HEOPTaHWYECKUX MCCIICTOBAHUSX.
Baaners: HaBbIKAMU MPOBEICHUS
XUMUYECKHUX IKCIIEPUMEHTOB TIPH
CUHTE3€ HEOPTaHUYECKUX
00BEKTOB IO TOTOBBIM
METOIMKAM.

OIIK-3 Coocoben
IPUMEHSATh PaCYETHO-

N/1Kork-3.2 Mcnions3yer
CTaHIAPTHOE MPOrPAMMHOE

3HAaTbh: OCHOBHBIE PECYPCHI
I10JIL30BaTEISI OLITOBOIO




TCOPCTUUCCKHUEC MCTOAbI JIA
W3Yy4YE€HUsl CBOWCTB BEILIECTB
U IIPOLIECCOB € UX Y4acTHUEM
C UCIOJIb30BAaHUEM
COBPEMEHHOM
BBIYHMCIIUTEIILHON TEXHUKU

o0ecrieyeHne pu perIeHnu
3aj1a4 XUMHYECKON
HaITpaBJICHHOCTHU

MEPCOHAIBHOTO KOMIIBIOTEPA U
npaBuJja MOJb30BAHUS UMU IS
y4eOHBIX ¥ HAYYHBIX LIEJICH.
Ymerb: 00pabaTbIBaTh
pPe3yIbTaThl OMBITOB M PACYETHBIX
paboT ¢ MpUMEHEHHUEM
CTaHJapTHOTO MPOTPAMMHOI0
obecrieuenus noctymHbix [1K.
Buaagers. HaBBIKAMU
MPE/ICTABIICHHS PE3yJIbTaTOB B
KOMITBIOTEPHBIX CETAX U
nH()OpMaAITMOHHOW HAYYHO-
o0Opa3oBaTenbHOM cpejie.

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 IPENICTABIISIET €€
Ha PYCCKOM M aHTJIMICKOM
SI3BIKAX

3HaTh: paBUiia COCTABJICHUS
MPOTOKOJIOB OTYETOB XUMHUYECKUX
OTIBITOB, IPUMEHSITh OCHOBHBIE
3aKOHBI XUMUHU TIPU 00CYKIEHUU
HIOJTYYCHHBIX Pe3yJIbTaToB,
MOJITOTOBUTH OTYET O
BBITIOJTHEHHOH padoTe.

YMeThb: IpeACTaBUTh PE3YIbTATHI
OTIBITOB U PacyeTHBIX padboT
COTJIACHO TPEOOBAHUSAM B JTAaHHOM
00J1aCTH XUMUHU.

Bianers: HaBbIKaMU
MPEJCTABICHHUS PE3YIbTATOB
COOCTBEHHBIX HAYYHBIX
M3BICKAaHUN B KOMITBIOTEPHBIX
ceTsX U HHPOPMAITMOHHOM
Hay4YHO-00pa3zoBaTeIbHOH cpesie.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

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

DopMa NIPOMEKYTOUHOM ATTECTANUN . 3a4EéM, IK3AMEH .

4.1 Coneprxanue TMCHUILIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM,
€ YKa3aHHeM BH/0B Y4eOHBIX 3aHATHII U OTBEJIEHHOT0 HA HUX KOJHMYECTBA aKAIeMHYECKUX YaCOB

Bupl yaeOHO# paboThI, BKIIFOYAsl CAMOCTOSATEIBHYIO pPaboTy
o0yyarouuxcs U TpyJA0EMKOCTh
(B 1acax) DOpMBI TEKYLIETO
KOHTPOJIS
o, .
& KonTakTHas pabota mpenogaBartens ¢ 00y4YaronMHICs S YCIIEeBAaEMOCTH,
Pa3jen qucuuIInHbl/ TEMBbI 3 T
Ne i/ S e dopma
8 JlabopaTopHBIE U TPaKTHYECCKIE et MIPOMEXKYTOIHON
X
SaHsATIA KCP / S aTTeCcTalluu
Jlexkuun U3 nux KoHCymbTAIIH | S g (no cemecmpam)
Bcero yacos IpaKTHYECKAs] = ©
IIOATOTOBKA O o
Brenenue B 00myro u
1 8 my 1 2 5 5 2 1 -
HEOPTaHWYECKYIO XHMHIO
[IpoBepka oTueTOB MO
2 Crpoenne aToma 1 13 5 - 1 12 | JIP, mpakTrueckue
3a/laHusl, CEMHHAPBI
[Tepuonnueckuii 3aKOH U IIpoBepka 0T4ETOB 1O
3 NepuonuecKas cuctema 1 6 - - - 2 JIP, mpakTuyeckue
9JIEMCHTOB 3aJIaHus, CCMHHAPBI
PazButue npencrasienuii o [IpoBepka oT4ETOB 11O
4 XUMUYECKON CBS3U 1 13 5 - 1 12 | JIP, mpakTU4ecKue
3a/laHusl, CCMHHAPBI
KommnekcHbie coennHeHus ITIpoBepka 0T4ETOB IO
5 1 8 4 3 1 12
JIP, npaktuyeckue




Bupl yaeGHO# paboThI, BKIIFOYAsi CAMOCTOSTEIBHYIO PaboTy DopMBI TEKYIIIETO

= 00ydaromuxcst U TPYJA0EMKOCTh KOHTPOJISI
Q
No /11 Pasnen nuciiIuIinHbl/ TEMBI 3 (B yacax) YCIIEBAEMOCTH;
3 5 g dopma
) o
Konraktnas paboTa npenogaBatesis ¢ 00y4aronmMICs g 2 IPOMEKYTOUHO
3a/laHusl, CCMHHAPBI
OCHOBBI XUMHYECKOU [IpoBepka OTU4ETOB MO
6 TEPMOJUHAMUKU 1 7 7 6 2 4 JIP, mpakTu4ecKkue
3a/laHusl, CeMUHAPBI
. [IpoBepka oTueTOB 1O
OcCHOBHbIE OHATUS XUMHUYECKOIN POBEP
7 1 5 10 10 2 4 JIP, npakTuyeckue

KHHCTHKHU
3alaHuA, CCMUHAPbI

[IpoBepka oT4ETOB 11O
8 PactBoph1 1 10 10 10 2 4 JIP, mpakTuyeckue
3aJJaHHsI, CEMUHAPbI

[IpoBepka oTueTOB 1O
Heoprannueckas xumus

9 1 4 44 40 4 37 | JIP, npakTudeckue
HEMETAJIOB
3aJIaHus, CCMHHAPBI
10 3auér, IK3amMeH
HTroro yacos 68 90 74 15 88 3adeT, sK3aMeH

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




4.2 IInaH BHeayAUTOPHOIi CAMOCTOSITEILHOM PadoThl 00Y4YAKOIIMXCS 110 JUCHHIIIHHE

CamocrosrenbHas paboTa 00yJamuxcs

YueOHO-MeTOAHNYECKOe

Cemectp Ha3zBanue pasneina, Temsl B CAMOCTOSTEBHO PaBOThI Cpoku Tpynoémxk OCHE;HZ[TH;? 06ecnequvne
p BeIONHERNs |oCTh (Hac.) pca CaMOCTOSITEIEHOM paboThI
BBenenue B o0uiyto u 5 3a/1a4M U yIPaKHEHHS 110
1 HEOPraHMYECKYI0 XUMHIO IToaroroBka Kk KOHTPOJIBHOI padore, CeHTAGDD 4 Kontponsnas o0mmel xumun : yqeb. mocobue
peuieHue 3a1ad 1o TeMe pabota /H. JL. Tnuxa. - Usn. crep. -
M. : KnoPyc, 2011. - 240 c.
3amauun v ypakHEHHS 110
o01ei xumuH : yued. mocoodue
/ H. JI. I'nunka. - Uzn. crep. -
Cremelb M. : KnoPyc, 2011. - 240 c.;
[loaroroBka Kk ceMuHapy 1o TeMe Heopranudeckas Xumusl
«Amomno-monexynapHoe yueruey, 2 AKTHBHOTO yueb. s ety . By3os: B3 1./
yqacTus B pex. 0. 1. Tpetbsikos. - M. :
CEMHUHApC Axanemnst. - (Bbiciee
npodeccroHanbHOE
O6paSOBaHI/ICZ EcTecTBeHHBIE
HAYKH).
Ctpoenue aToma Cremenb Meroanueckue yka3aHus
[ToaroroBka Kk ceMHUHapy MO TEME 5 AKTUBHOT'O K IpakTuKkymy «Oo0mas
« CmpoeHue amoma» ydJacTus B XUMHASI. XUMUS
CEMHHape HEMETAJIOB)
[Togroroska oryera no JIP Meroanueckue yka3aHus
«OmnpeneneHue YKBUBAJICHTa MeTaJlIa 9 ITpoBepka K MpakTuKkymy «Oomas
10 KOJINYECTBY BBITECHEHHOTO OTYETa IO XAMUS. XUMUS
BOAOpOaa» pabote. YO HEMETAJIOB»
IToaroroBka otyera mo JIP Meroanueckre ykazaHus
«OmnpeneneHue MOJIIPHON MacChI 5 IIpoBepka K MpakTuKymy «O01as
JUOKCHUA YTIEepOaa» oT4Yera 1o XUMHS. XUMUS

pabote. YO

HEMCTAIIIOB)




CamocrosTenbHas paboTa 00yJaomuxcs

YueOHO-MeTOAHYECKOe

" OuenouHoe
Cemectp Ha3zBanue pasneina, Temsl B 4 a6 Cpoku Tpynoémx obecrieueHme
U CaMOCTOATCIBHOM PA0OThI BBIIOMHENHA |OCTh (WAC.) CpEACTBO CaMOCTOATEIBHOMN paboThI
PazBuTue npeacrabieHuit o CreneHp Metoanueckre ykazaHus
XMMUYECKOU CBS3H [ToaroroBka Kk ceMHUHapy MO TEME OKTSIGDD 12 AKTUBHOTO K IpakTukymy «Oomas
«Xumuyeckas cessoy p y4acTus B XUMUS. XUMUS
ceMUHape HEMETAJLJIOBY
KoMmnnekcHble coernHeHHS [ToaroroBka k ceMHHapy MO TEME Cremneub Mertonuueckre ykazaHus
«Komnnexcuvle coeounenusy 5 10 AKTUBHOTO K MpakTHKyMy «O01as
HOSIOPb
P y4acTus B XUMUS. XUMUS
ceMHUHape HEMETAJIJIOBY
IIpoBepka Meroandeckue yKasaHus
[ToaroroBka otyera 1o gadbopaTopHOI 5 OTYeTa II0 K IpakTuKkymy «Oo0mas
pabote «KoMIIeKCHBIC COSTMHEHUS pabore. YO XUMUS. XUMUS
HEMETAJLJIOBY
OCHOBBI XUMHUYECKOU [ToaroToBKa K CEMHHApPY O TEME Cremenb Meroanueckue yka3aHus
TCPMOAMHAMMKI «Tennosvie s¢hpexmol xumuueckux 9 AKTHUBHOTO K IpakTuKkymy «Oo0mmas
peaxyuii. OCHOBHbIE NOHAMUS y4acTHs B XUMHSL. XUMUS
XUMUYECKOU MEPMOOUHAMUKUY ceMUHape HEMETAJLJIOBY
[Tonroroska oruera mno JIP TIpoBepka Meronudeckue yKasaHus
«OmnpeneneHne >HTANBIUU PEAKIUN 1 oTueTa 1o K MpakTuKkymy «Oomas
HEUTpAIU3aLUHA CUJIBHOTO OCHOBAHUS pabote. YO XAMUS. XUMUS
CHJIBHOM KHCJIOTOM HEMETAIIOBY
. IIpoBepka Meroanueckue ykazaHus
[ToaroroBka oTuera no jJabopaTopHOI POBCp
oT4yera 110 K IPpaKTUKYMYy «06111215[
pabote «OrnpeneneHue TerI0ThI HOSIOpB 1
padore. YO XUMHUS. XUMHUA
TUAPATALIAI
HEMETAJLJIOBY
OCHOBHBIC TTOHITHUS I MeTogudueckue yKazaHus
. OBEpKa y
o [ToaroroBka oTuera no JabopaTopHOit POBCp
XUMHUYCCKOU KNHCTHUKU oT4yeTra 1o K IPaKTUKYMY «06]_]_[351
pabote «3aBUCUMOCTb CKOPOCTH nexadpb 1
padore. YO XuMHUS. XUMHS

PE€aKIMU OT KOHICHTpAIUH BCUICCTBA»

HEMCTAJIJIOB»




CamocrosTenbHas paboTa 00yJaomuxcs

YueOHO-MeTOAHYECKOe

" OneHouHoe
Cemectp Ha3zBanue pasneina, Temsl B — Cpokn Tpynoémk o obecrieueHre
U] CAMOCTOSATEIbHON PabOThI srmomenms |octh (uac.) CPEICTBO CAMOCTOSTENBHO PAGOTHE
MeTtonuyeckue yka3zaHus
[ToxroroBka oTyeTa mo J1a0OPaTOPHOM 1Iposepka K IDAKTHKYM «}(]) Guas
pabote «BnusHue TemMnepaTypbl Ha 1 oTicTa 110 P TMY
pabote. YO XUMHUS. XUMUS
CKOPOCTh PEaKIIUM»
HEMETAJIIOB)»
. MeTtonuyeckue yka3aHus
[ToaroroBka oTuera o Jab0paTopHOit 1IpoBepka K IPAKTHKYM «yo Guas
pabote «CKOpOCTh B3aUMOJICHCTBUS 2 OTgeTa HS(;O P X yMy
. . XUMUS. XUMHUS
Marausi ¢ COJITHOM KUCIOTOM» pabore.
HEMETAJIOB)»

PacTtBOpBI Mertonnueckre yKazaHus
[ToaroroBka oTuera no Jab0paTopHOI IIposepka K IIPAKTHKYM «}(]) Guras
pabote «Ornpeaesnenne MOJISIPHOM 1 OTgeTa HS(’)O xm\I/[)m XI/IyMIZ}I
MAacChl HEAJIEKTPOIUTOBY papore. ’

HEMETAJIIOB)
MeTtonuyeckue yka3aHus
[TonroroBka oTuera 1o 1a00paTOPHOM 1Iposepxa K IPAKTHKYM «}(I) Gmas
pabote «OnpeneneHne Kaxyencs 1 oTicTa 110 P nd
padore. YO XUMHUS. XUMHS
CTCTICHH JTUCCOIMAIINN MOJIEKYID)
HEMETAJIIOB)»
Mertonnueckre yKazaHus
[ToaroroBka oTueTa 1Mo J1a00paTOPHOI Tposepxa K IPAKTHKYM «yo Guas
pabote « XuMHUYECKOE PaBHOBECHE B nekabpb 1 oTHieTa o P yMy
padore. YO XuMHUS. XUMHS
pacTBOpax AJIEKTPOIUTOBY
HEMETAJIIOB)»
TIpoBepka MeTtoaudeckue yka3aHus
IToAroToBKa OTYETA I10 JIA6OPATOPHOM 1 oT4eTa Mo K IpakTHKyMy «OOmias
pabote «['uaponus comneii» pabore. YO XUMHS. XUMUSA
HEMETAJIIOB)»
Heopranuueckas xumus MeTtoaudeckue yka3aHus
HEMETAJIJIOB [oaroToBxka 0T4ETOB 110 1a00PATOPHEIM CEHTAOPb L posepia K IPaKTUKyM «YOGH_IEUI
pabotam no Teme «Heoprannueckas p 36 OTHCTOB 110 P My
nekabpb pabote. YO XUMHSL. XUMUS

XHUMUS HEMETAJIIIOB)

HEMCTAJIJIOB»




CamocrosTenbHas paboTa 00yJaomuxcs

YueOHO-MeTOAHYECKOe

" Ouenounoe
Cemectp Ha3zBanue pasneina, Temsl B — Cpokn Tpynoémk o o0OecrieueHne
U CaMOCTOATCIBHOM PA0OThI BBIIOMHENHA |OCTh (WAC.) 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 rnpu MpoBeACHNUN YIEOHBIX 3aHATHH 10 TUCIHUIUIMHE BKIIOYAET B CEOS:
3aHATHUS JIEKLIIUOHHOTO THIA, Ja0OopaTOpHbIE paboThl, CEMUHAPCKUE 3aHATUS U IPYIIOBbIE KOHCYJIbTAIlMH, HHIUBUAYAIBHYIO padoTy
00yYaromuxcs ¢ MPenoaBaTeIeM.




4.3 ConeprxaHue y4eOHOT0 MaTepuasia
ConeprxaHue pa3aejioB U TeM THCHUILINHBI

1. OBIIAA XUMMUA
1.1. BBEJIEHUE

MecTto 0o0miell XuMUM B CUCTEME XMMHYECKMX HayK. OCHOBHBIE 3Talbl Pa3BUTHUsI HAYKH.
3aKOH COXpaHEHUs Marepuu U dHepruu. OCHOBHBIE CTEXMOMETPUUYECKHE 3aKOHBl XHMHHU.
ATOMHO-MOJIEKYJIsSIpHAs TEOPUS. XUMHUUYECKasi aTOMUCTHUKA.

1.2. CTPOEHUE ATOMA

PasButne mpencraBieHuit o crpoeHun aroma. Mogens Jbx. Tomcona. OOmas
XapaKTepUCTHKAa aTOMHBIX crekrpoB. Cnexktp aroma Bogopona. llimanerapnas wozens
Pezepdopna. Teopus ctpoenus atoma H. bopa. Bkinag 3eemana u 3ommepdenbaa B pa3BUTHE
Teopuu bopa.

[TonsTre o kBaHTOBOI MexaHuKke. /[BoiicTBeHHasi MpuUpoa MUKPOOOBEKTOB. COOTHOLICHHE
ne bpoins. CooTHollleHHe HEONpPEACICHHOCTEH, MPUHIUIT HeomnpeaeneHHoctu ['eiizenbepra.
VYpasuenue lllpenunrepa. BomnoBas dynkius, ee duznueckuid cMpici. Pernenne ypaBHeHUs
[lIpenunrepa aj1si OTHOMEPHOTO MOTEHIMAIBLHOTO AIIUKA. J[MCKPETHOCTh PHEPTUU 3IJIEKTPOHA.
[lonsiTHe O TpEeXMEpHOM NOTEHIUAIbHOM sIIUKE. Pe3ynbTarbl pelieHuss ypaBHEHUs
[penunrepa 1 aToMa BOAOPOJIA.

[loHsiTHE O KBAaHTOBBIX YHMCIAaX 3JEKTPOHA B aTOMe, CIHMH. MHOTO3JIEKTPOHHBIE aTOMBI.
[Tpunuun mMuHMMyMa sHepruu, npuHuun [laynu, npaBuno XyHjaa (OIpUHLMI MakCHMajIbHOU
MYJIBTUIUIETHOCTH ). EMKOCTBD 3JIEKTPOHHBIX 000104eK. DIEKTPOHHbIE KOHPUTYpAIlK aTOMOB B
UX OCHOBHBIX COCTOSTHUSIX.

1.3. IEPUOJIUYECKUI 3AKOH U ITEPUOJIMYECKA I CUCTEMA DJIEMEHTOB

[Ipeasicropust oTKpeITHs 3akoHa (Tabnuua JlaByaswe, Tpuanbl Jlebepeiinepa, cnupaib je
[lankypTya, 3akoH oOkTaB). Poiap MenneneeBa u Meliepa B OTKPBITUM M Pa3BUTUHU
NePUOANYECKOro 3akoHa. 3akoH Mo3nu. CoBpeMEHHOE COCTOSIHME IEPHOJUYECKOr0 3aKOHA.
[Teproanueckas cucTeMa ¢ TOUYKHM 3pE€HUsl CTPOCHUS aToMa (pajnycChbl aTOMOB U MOHOB, SHEPTUS
U TOTEHUUal WOHM3AIMH, 3()(PEKTUBHBIA 3apsai sapa U pacy€T KOHCTAHTHI 3KPaHUPOBAHUA,
CPOACTBO K DJIEKTPOHY, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCICHHS W BAJECHTHOCTBH).
OnekTpoHHble aHanoru. [lonstue o kaliHocummeTpuu. [lepcieKTUBBI pa3BUTHS TEPUOINUECKON
CUCTEMBI.

1.4. PA3BUTUE MPEJCTABJIEHUI O XUMNYECKOW CBSI3U1

Tunsl XuMHUUECKON CBS3U. DKCIIEPUMEHTAIIbHBIE XapaKTEePUCTUKA XUMUYECKON CBSI3U (AJIMHA
CBSI3M, HAIIPaBJIEHHOCTb CBSI3U, 3HEprus cBs3u). KonudecTBeHHas Oll€HKA NOJSPHOCTH CBS3H.
JMmoTbHBIA MOMEHT.

[TonsiTre 006 MOHHOI cBs3U. Teopus U IHEpreTHKa MOHHOW CBsI3U. HeHampaBleHHOCTh U
HEHACBIIIEHHOCTh HOHHOM CBSI3H.

KoBanentnast cBs3b. Ilpupona koBajneHTHOM cBA3M. KBaHTOBOMEXaHMYECKHE METObI
ONMCAHUSI XMMHYECKOM CBsA3UM. MeTon BaJeHTHBIX cBsizedl. BanentHocth B pamkax MBC.
JIOHOpHO-aKIENTOPHBIA ~ MEXaHU3M  O00pa3oBaHMS  KOBaIGHTHOW cBs3u. [lonspusanus
KOBAJIEHTHOW CBSI3U. HampaBieHHOCTh W HACBHIIIEHHOCTh KOBAJIEHTHOM CBA3U. KoHuenuus
ruOpunu3anuu. KpaTHocTh CBSI3M, G- M T-CBA3M. MeTOJ MOJEKYJSPHBIX opOuTae.
Cas3pIBatolye, paspbixJjidomuye U HecBs3biBatoue opoOutanu. [lopsmox cBszu. CrpoeHue
IPOCTEHIINX ABYXaTOMHBIX (TOMOSIIEPHBIX M TeTeposaepHbIX) yacTull no merogy MO JIKAO.
N3oanexTponukie cuctemsl. [Tapamarnetusm.

MexMOIEKyIIIpHOE B3aUMOAEHCTBHE. BHUIBI MEXMOJIEKYJIIPHOTO B3aUMOAencTBYs. Ban-
Jep-BaajlbCOBbl CHUJIbI: OPUEHTAI[MOHHBIM, WHAYKIMOHHBIA M JUCHEPCUOHHBIH 3()PEKTHI.
Bopoponnast cBs3b. Pasnmuumst B (DU3MYECKMX CBOMCTBAaX BEIIECTB C PA3JIUYHBIM THUIIOM
XUMHUYECKOU CBSI3U.



1.5. KOMIUIEKCHBIE COEJJUHEHUA

OO0miasi xapakTepUCTHKA KOMIUICKCHBIX coenuHeHui. LleHTpanbHbId aTtom. Jluranmapl.
Koopaunammonnoe uymcio. Buytpennsst cdepa. Buemmsisi  chepa.  Knaccuduxanum
KOMIUIEKCHBIX coeauHeHnil. HomeHkiiaTypa KOMIUIEKCHBIX COeIMHEHUW. TeopeTuueckoe u
MPUKJIAJHOEC 3HAYEHHUE KOMIUIEKCHBIX COEAUMHEHHU. M30MepHsi KOMIUIEKCHBIX COEIUHECHUMU.
Koopaunanuonnas reopust Beprepa kak nepBasi y1adHasi OIBITKA TEOPETUUECKOTO OOBSICHEHUS
CTPOEHUs KOMIUIEKCHBIX COCIMHEHUW. YCHeXu W orpaHuuceHus teopuu Bepnepa. Merton
BAJICHTHBIX CBSI3€H, TEOpUsl KPUCTAJUIMYECKOrO TMOJIg, TEOpUs IMOJs JIMTaHJO0B U METOJ
MOJICKYJIIPHBIX ~ OpOMTaNel MNPUMEHUTEIbHO K XHMHYECKOM CBS3M B  KOMIUIEKCHBIX
COCIUHCHHAX.

1.6. OCHOBBI XMMUYECKOW TEPMOJVMHAMMKH

IlonsiTHe 0 XMMHYECKOM TepMOAMHAMHKE. TepmoauHamMuueckue cucTeMbl. DOyHKIUMU
cocrosiHus. llondarne o BHyTpeHHeW sHepruu. llepBoe Havano TepmonuHamuku. Temuiora,
paboTa W HM3MEHEHHE HHEPruM IpU XUMHUYECKOM peakIuu. OHTaIblUsA, €€ H3MEHEHHE B
XMMHUYECKOM Ipouecce. 3akoH JlaByasbe-Jlamnaca. 3akoH ['ecca, ero mpakTuueckoe 3Ha4YCHHE.
OnTanenus 00pa3oBaHus. DHTAIBIMS CrOpaHUs. DHTAIBIHA peakiuu. [IoHsATHEe 0 cTaHAapTHOM
cocrosiHuu. CTaHaapTHasl 3HTaJIbIMSA. 3aBUCUMOCTb JHTAJIBIIMM OT TeMmIiepaTypsl. M3MeHeHue
SHTAJIBNUU NpHU (a30oBbIX nepexonax. CTaHAApTHOE W3MEHEHHME SHTAIBIIMM MPU XUMHUYECKHUX
peakuusax. Bropoe nauano tepmonuHamuku. IloHsTue 00 sHTponuu. DHTponus Kak (QyHKIHS
cocrossHus. KBaHTOBOMExaHWuYecKas MPUPOAA SHTPONUHU. 3AaBUCUMOCTb SHTPONUH  OT
temneparypbl. V3meHeHue sHTponuu npu ¢(azoBblx mnepexofgax. CraHpapTHas SHTPOIUSL.
CranjgapTHOe H3MEHEHHME OJHTPONMM IpPU XUMHYECKUX peakuusx. [loHstue o cBoOOmHOMN
sHepruu. DHeprus ['u60ca u sneprus ['enpmronbua. CrangapTHBIN H300apHO-U30TEPMUYECKUNA
MOTEHILIMAJ] U HaNpaBJIeHUE XUMUYECKUX MPOLECCOB. DHTAIBIIUWHBIN U SHTPONUNHBIN (haKTOPbI
Y HaIlpaBJICHUE XUMUYECKUX IIPOLECCOB.

1.7. OCHOBHBIE TOHATHSA XUMHUYECKON KUHETUKU

WctunHble W kaxymumecs paBHoBecusa. CKopocTh XuMuueckod peakiuu. Kunetnueckuit
BBIBOJI 3aKOHA JEHUCTBUSA Macc. MoOJEKyJIIpHOCTh W MOPSAOK peakuuid. ClOKHBIE pEaKLHH —
NapaJulebHbIe, IIOCIEN0BATEIBHBIE, COINpPSDIKEHHBbIE, LeNnHble. KHHeTHMYecKkue KpUBbIE IS
UCXOJHBIX BEUICCTB U INPOAYKTOB peakUuU. BiusHue TeMiiepaTypbl Ha CKOPOCTb PEaKIMH.
[Tpubmmxkennoe mnpasuio Baut-I'odpda. YpaBHenue AppenHuyca. DHeprusi akTHBAIMH, €€
(bu3nueckuil CMBICI, METO/IbI ONPEENCHHS U3 ONBITHBIX JaHHbIX. [IOHATHE O TEOPUU aKTUBHBIX
coyJapeHui 1 aKTUBHOM (TIEpEXOTHOM) KOMILIEKCE.

Xumuueckoe  paBHoBecue. OOpaTUMOCTh  XUMHUYECKHMX  mpoueccoB. KoHcTtaHTa
XUMHYECKOTO PABHOBECHs. 3aBUCHMOCTb IIOJIOKEHHsS PABHOBECHS OT TEeMIEpaTyphl,
KOHIIEHTpaluu U AaBieHus. CBsA3b KOHCTAHThl XUMHUECKOTO paBHOBecus ¢ sHepruent ['mboca.
Hcnonb30BaHWe BENMYHMH CTAHAAPTHBIX HM3MEHEHHWM SHTANBIIMA M DHTPONUU PEAKIUM JJIs
pacuera KOHCTaHT paBHOBecus. [Ipunuun Jle Illarense.

['oMoreHHsbIil ¥ reTeporeHHbld Katanu3. BinsHue kartann3aTopa Ha KOHCTAHThI CKOPOCTH
npsAMoil u oOpaTHOM peakimii. MexanusMm katanuza. CeneKTUBHOCTh Karanusa. MIHrHOUTOpHI.
Karanutuueckne sbl.

1.8. PACTBOPBI

PactBops! kak (aza mepemenHoro cocraBa. Komtonnnsie pactBopsl. Poib KOIIOMAHBIX
pacTBOpPOB B HayKe M MpakTuke. PacTBopsl TBepable, razoo0pasHble U KUAKUE (BOIHBIE U
HeBogHbIe). CrocoObl BBIpaKEHUs KOHIIEHTpalUH. TepMOOMHAMHMKAa W KHWHETHKa Ipolecca
pacTBOpeHMs. MneanbHble U peanbHbIE pACTBOPHI.



PactBopbl HesnekTposnToB. JlaBieHHE HACBIIEHHOTO Iapa OMHApHBIX pPAaCTBOPOB.
Kunenne u otBepaeBanue pacTBopoB. 3akoHbl Payms. SIBnenue ocmoca. 3akon Bant-I'odda.
Metoapl 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 passenenus OctBanpaa. Kaxymascs crenens auccouuanuu. IlonsaTrue 00 akTUBHOCTH U
Kod(pduureHTe akTUBHOCTH. Bonma kak BakHeWmuii pactBoputens. MOHHOE Mpou3BeACHUE
Boibl. Bopopoasbiii mokasarens. Ilonatme 00 wuHIukatopax. bydepHble cucTemsl.
[TpousBeneHne pacTBOPUMOCTU. Y CIOBHUSI OOpa30BaHUS M PACTBOPEHUS IUIOXO PACTBOPUMBIX
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 mepuoaudeckoil cucteMbl. OCOOEHHOCTH CTPOCHUS
aToma Bojopoja. M3ortomsl Bojopona — MpPOTHH, JAEWTEepui, TpUTUW. PacmpocTpaHeHHOCTh
BOJIOpPOa, GOPMBI €r0 HAXOXJICHHUS B MpHpoje. BalleHTHBIC COCTOSHHS BOIOpoaa. Pa3mepbl
aTOMOB ¥ MOHOB. MOJIEKyIAPHBINA U aTOMAapHBIA BOAOPO, PU3NUYECKIE U XUMUYECKIE CBOMCTRA.
JlaGopaTopHble M TEXHMYECKHE CIIOCOOBI TMOJydeHus Boaoponaa. llpumeHeHue BoaOpoOa.
['umpuabl Kak CcOeNMHEHHUS BOJOpPOAAa C MeTalUlaMM U HeMeTaliaMu  (TaJoreHUpbl,
XaIbKOT€HU/Ibl, THUKTOTEHU Il U T.1.). PacTBOpuMOCTh BOjopoaa B MeTaiuiax. Ouznueckue u
XUMHUYECKHE CBOMCTBA ruIpuAoB. [lonyueHrne u mpuMeHeHne THAPUJIOB.

Bona kak Baxuei1ee coequnenrue Bogopoaa. Pons Boabl B 6uochepe u B reocdepe.
CrpoeHue MoOJeKynbl BOJbI. AccolMaiusi MOJEKYJ BOAbl 3a CYET BOJOPOJHBIX CBSI3EH.
AHOMasbpHbBIE CBOMCTBA BOJIbI. PU3MUECKHE U XUMUYECKHE CBOMCTBA BOIbI. KpucTamioruaparsl.
Tsxemas Boa, ee CBOMCTBA.

[Tepoxcun Bogopona. CTpoeHne U yCTOMYUBOCTh MOJIEKYJIbI. CrTOCOOBI TOMyYEeHHS 1
NpUMEHEHHUE  Tepokcuaa  Bojopoaa.  OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  CBOMCTBA.
[TepoKCHKHUCIOTHI (HAAKUCIOTHI) M UX COJM — CTPOSHUE, CBOMCTBA U MPUMEHEHHE Ha TIPUMEPE
0001 ePOKCOKUCTOTHI. [IepoKcHIbI METaIOB KaK MPOU3BOIHBIE TEPOKCH 1A BOJIOPOA.

2.2. KUCJIOPO/]

[Tonoxenne xucinopona B mnepuogudeckol cucreMe. CTpOEHHE aTOMHOIO sapa M
AIIEKTPOHHON 000JI0YKM aToMa Kuciopona. PacmpocrpaneHHocTs kucnopoaa. CrpoeHue
MoJiekybl. [lapamarueTusm MoOJIEKyJIsIpHOTO Kuciaopoja. duznyueckue 1 XUMUYECKHEe CBOMCTBA
MOJIEKYJISIpHOrOo Kuciopoaa. [lomydeHnue kuciaopoaa B 1abOpaTOPUH UM B MPOMBIIIICHHOCTH.
Kunkuit kucnopon. IIpumenenue kucinopoa. BaxxHelre KuciopoaHble COETUHEHNS - OKCHJIBI
METAJIJIOB U HEMETAJIJIOB, IMAPOKCUAbI. DU3NUecKne U XMMHUYECKHE CBOMCTBA OKCHIIOB. Poib
KHCIIOpOJla  KaK  caMOro  pachpoCTpPaHEHHOro  3JeMeHTa B OHMOJOTMYEeCKHX U
MHUHepaJloo0pa3yromux mnpoueccax Ha 3emie. [lepokcuasl U cynepoKCHIbl (HAAEPEKHCH), X
noiaydyeHue u cBoiicTBa. CTpoeHHE HOHOB 022 u Oy ¢ mosummii Meroga MO. O30H, ero
IIOJlyYE€HUE, CBOWCTBA, IPUMEHEHHME [UIsl O30HUPOBAHMSA BOJBlI U BO3AyXa, B KauyeCTBE
okuciuTenss B cuHTe3e. O30HUABI, MX IONydeHHUe, cBoicTBa. lIpuMeHeHme 030HUAOB,
NEPOKCUJIOB U CYNEPOKCUI0B. OKCUTE€HWIBHBIE KOMILJIEKCHI.



2.3. TAJIOI'EHbI

[lonoxxenue  ramoreHoB B mepuoguyeckod  cucreme. CTpoeHHE  aTOMOB.
PacnipocTpaneHHOCTh, BaKHEWIIME MHUHEpaibl. Pa3Mepbl aTroMOB, XapaKTEpHbIC BaJICHTHBIC
cocTtosiHus. V3MEHEHue SIJIEKTPOOTPULIATENIBHOCTH M XUMHUYECKOM AaKTUBHOCTH B PALY
ramoreHoB. CTpoeHHe MOJIEKYJI rajoreHoB. MekMOJIeKy IsIpHbIe B3auMoaeicTeus B psay F-Cl-
Br-I u arperatHoe cocTosiHME rajgoreHoB. XMMHUECKHUE CBOMCTBA raJlOr€HOB, B3aUMOJICHCTBUE C
MetaulaMi W Hemetasiamu. ConeoOpa3Hble TajJoreHuIbl. MEXTraJloreHHbIE COSIUHEHUS.
[Topsiiok BBITECHEHHsS] TajJOT€HOB W3 pPacTBOPOB MX rajoreHunoB. JlaGoparopHsie u
MIPOMBIIIICHHBIC CITOCOOBI MTOTYUYEHUS TAIOTCHOB (XUMHYECKHE U JICKTPOXUMUUYECKUE METO/IBI).
ToxkcuunocTe rasnoreHoB. IlpumeHeHne raoreHoB. [‘anOreHoBOIOpPOABI, HUX ITOJYYEHHE,
bu3MYecKue U XUMHYECKUE CBOMCTBA. MI3MEHEHHE CHIIBI TaJlOTeHBOJOPOIHBIX KHCIOT B PSIIY
HF-HCI-HBr-HI. ConsiHast kucioTa Kak OJHA W3 BaKHEHIINX MHHEPAJIbHBIX KHCIIOT, €€
CBOIiCTBa, monyuyeHHWe M mpuMeHeHue. [lnaBukoBas KHUCIIOTa, OCOOCHHOCTH €€ CTPOCHHS,
npuMeHeHre. Kuciopoanbie COeIMHEHNS TAJIOTEHOB - OKCHJIbI M TAJIOT€HCOICPKAIIUE KUCIOTHI.
H3MmeHeHre yCTOWYMBOCTH KHCIOPOJIHBIX coenuHeHui ramoreHoB B psay Cl-Br-1. Peakuuun
B3aWMO/JICHCTBUS TaJOT€HOB C BOJOM. XJIOPHOBATHUCTas KHUCJIOTA, €€ COJIM - THUIOXJIOPUTHI.
XJ10pHas U3BECTh. XJIOPUCTAsA, XJIOPHOBATAas1, XJIOPHASI KUCJIOTHI U UX COJIM — XJIOPUTHI, XJIOPATHI,
nepxioparbl. CrocoObl  monydeHusi. CTpoeHHWE W CBOWCTBA, NPHUMEHCHHE 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. [ToyueHne u cBOMCTBA MOHBIX KHCIIOT M UX COJICH.

2.4. TIOAI'PYIIIIA CEPBI
OO011ast XapakTepUCTUKA 3JIE€MEHTOB MOArPYNIbI cepsbl. [TonoxkeHne B NepuoguuecKoi
CUCTEME, CTPOEHHE aTOMOB, paCHpPOCTPAHEHHOCTb, (OPMBI HAXOXKACHUS B MPHUPOJIE.
XapakTepHble BaJIeHTHbIE cocTossHUs. Pu3nyeckue cBoiicTBa cBOOOAHOM cepbl. Ee amnoTponHbie
u noauMopdHbie Monudukanuu. XuMU4Yeckue cBoicTBa cepbl. CoequHEeHus C MeTaulaMH U
Hemetaiamu. Ilonydenue, crpoeHue u cBoiicTBa cepoBogopoaa. Cynbhuabl, rHAPOCYIbPUIbI,
nonaucynbpuasl. MHOrocepHUCTbIe BOAOPOJHBbIE coeauHeHus. Cynb(uapl METauIoB Kak
Ba)KHEHIIee MMHEpaJbHOE ChIpbe. lcmonb3oBaHHME Cynb(QHUIOB METAUIOB B TEXHHUKE.
Kucnoponubie coequnenust cepbl. CrocoObl MONy4YeHUs, CTPOCHHE U CBOWCTBA OKCHIA CEPbI
(IV). CepHucras KHUCIOTa, €€ CTPOCHHE, CIOCOOBI TMONYYCHUs, OKHCIHUTEIbHBIE U
BOCCTaHOBUTENbHbIE CBOMCTBA. CynbQUTHl U OUCYIb(UTHI, UX YCTOMYUBOCTb, OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. XJIOPUCTHII THOHWII, THOCEPHUCTAs U MTOJUTHOHOBBIE KUCIIOTHI U
uxX coim (CTpoeHue, TMoiydeHue, cBoiicTBa). CepHOBATHUCTash KUCJIOTA, THOCYIb(hAT HATPHS.
Kucnoponusie coemunenuss cepbl (VI). CepHblil aHruapuj, ero crpoeHue, (usuyeckue u
XUMHYECKHE CBOICTBa, MOJlydeHHWE M3 cepHUCTOro rasza. CepHasi KHUCIIOTa, €€ CTpPOCHHUE,
¢usnueckue u xumuueckue cpoiictBa. Oneym. Cynbdatsl, OucynbhaThl, MNPUPOTHBIE
IIPOU3BOJIHBIE CEPHOU KUCIOTHL. [InpocepHas kucinora, mupocyibParsl. XJIOPUCTHIN CyIb(ypui
U xjopcynbhoHoBas Kucnorta. [lepokcoancepHas KUCIIOTa, IEPOKCOAUCYIb(ATHI, UX CBOICTBA.
Cenmen u Ttemryp. CBoWCTBa CBOOOJTHBIX JJIEMEHTOB. BakHeHIme KHUCIOPOAHBIC U
BOJIOPOJHBIE COENMHEHUs celeHa U Tesurypa. CeleHuasl U TEIULypHIbl, UX pOJIb B TEXHUKE.
Kucnopoausie coenunenus cenena (IV) u temnypa (IV) - OKCHIBI UM KHCIOTBI, UX CBOMCTBA.
Kucnoponusie coenunenus cenera (VI) u temypa (V1) - okcuabl u kuciaotel. ComocTaBicHue
CBOICTB U CTPOEHUS BaXXKHEUIIINX COCTUHEHUH CEPhI, CeJICHa U TeJLTypa.

2.5. A30T
Crpoenue aroma. PacmpocTpaHeHHOCTh W HaxoxjaeHue B mpupoge. CrTpoeHue
Mosiekysbl azota (BC u MO). dusnyeckue M XUMHUYECKHUE CBOMCTBA MOJIEKYJISIPHOTO a30Ta.



JlaGopaTopHbIe U MPOMBIIIJIEHHBIE CITOCOOKI TTOTy4YeHHs a30Ta. [I[puMeHeHne cBOOOHOTO a30Ta.
Crpoenne ammuaka. CBoiicTBa U MpUMEHEHHE aMMuaka. [ uapatel ammuaka. Cou aMMOHHUS, UX
NoJlyueHue U CBoOMCTBa. AmMuakaThl. HuTpuabl M amuabl Kak HPOM3BOAHBIE aMMHUaKa.
['mapasuH, cocTaB U CBOICTBA. A30TUCTOBOIOPOIHAS KHCIOTa U ee conu. CoenHeHns a30Ta ¢
rajoreHamu. Kucnopoausle coeauHeHus azota. MHoroobpasue KHUCIOPOJHBIX COEIMHEHUU:
OKCH/JIbl Pa3JIMYHOIO COCTaBa, KHUCIOpojcoaepx aume kucioTel. Oxeupa azorta (l): momydenue,
bu3ryeckre U XUMHYECKUE CBOMCTBA, CTPOCHHE MOJIEKYJbl, npuMeHeHne. Okcuna aszora (I1):
CTpPOCHHE MOJIEKYNbl, (U3MYECKHEe ¥ XHUMHYECKHE CBOWCTBA, JabOpAaTOpHBIE CHOCOOBI
nonydeHus. Jlmokcwa aszora (okcua azora (1V)): crpoeHume MOJEKyJbl, JUMEpPHU3AIINS,
noslydeHue, (U3NYeCKue M XMMUYECKUE CBOWMCTBA, B3aMMOJCHCTBHE C BOJOW, MPUMCHCHHE.
Azotucteiii anruapua (okcua azota (l11)): ctpoenne monekysbl, GU3HMYECKHE U XUMHUYECKHUE
CBOWCTBA, MOIy4YeHUE. A30TUCTAst KUCIIOTA: MOJyYeHHE, CTPOCHUE, CBOMCTBA. OKHCIUTEIBHOE U
BOCCTAaHOBUTEJIbHOE JCUCTBUE a30THCTON KHUCIOThL. HUTPUTHI, MX MOJlydeHHE U CBOWCTBA.
A3oTHbIM aHruapuj (oxcupg azota (V)): moiyuyeHue, pU3MYECKME M XMMHUYECKHUE CBOICTBA,
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. PacmpocTpaneHHOCTh B mpupojne, GopMbl HaxoxaeHus ¢ochopa
(dbochoputsl, amatutbl). BaeHTHBIE cOCTOSHUA. AJUTIOTpOIHBIE Moaudukanuu ¢ocdopa.
Crpoenne Oemoro u KpacHOro Qocdopa, uxXx (QHU3HUECKHE H XHUMHUYECKHE CBOWCTBA.
B3aumoneiictBue gocdopa ¢ merayuiamu U Hemetauiamu. [lonydyenue u npumenenue gocgopa.
I'mapunst dochopa. Crocodsr momydenus ¢ochuna. Comu doconus. CpaBHEeHHE CBOWCTB
bochuna wu ammmaka. Dochuasl MeTamwioB (moidyueHue, CcBOMcTBa). [amoreHuabl U
okcuranoreHuasl ¢ocdopa. Heopranmdeckue nonumepsl Ha ocHOBe ¢ocdopa. KucmopomgHsie
coenunenus: Gocdopa. Oxcun ¢ocdopa (lll): cTpoeHme Mosekynbl, CBOWCTBA, CIOCOOBI
nonyyenus.  Dochopucras  KucCioTa:  MONyYEHHE,  YCTOWYMBOCTh,  OKHCIIHUTEIBHO-
BOCCTaHOBUTEJIbHBIE U KUCIIOTHO-OCHOBHBIE cBOicTBa. DochuThl. PochopHOBATUCTAS KUCIIOTA:
CTpoeHHe, nojayueHue u coictBa. ['unopochutsl. PochopHoBaras Kuciora, ee coau. OKcun
docopa (V): ctpoeHre MoeKyJibl, ody4deHue, cBoiicta. [lonydyeHne u B3auMHbIE EPEXOabI
opto- MeTa- u nupodocdopHoil kucnor. CtpoeHue u cBoiicTBa GoCPOPHBIX KUCIOT U UX COJIEH.
I'maponus gocdaros. [Homumeradocdarer. Pochopusie ynodpenus. Heoprannueckuit 6en3on u
HEOPraHWYECKUM KaydyK.

CrpoeHre aTOMOB HOATPYIIBl MbIIIbIKA — MBIIIbSIKA, CYpbMBl M BHCMYTAa.
PacnipoctpanenHocTs, MuHepanbl. [lomydeHHe MPOCTBHIX BEMIECTB W3 MPUPOIHOTO CHIPHS.
®dusnueckue U XMMHUYECKHUE CBOWCTBA, INPUMEHEHHE. BaneHTHbIE cocTosHMs. BakHelimue
coequHeHuss Mbimbaka () u  (V): MBIIIBAKOBUCTBIA U MBIIIBSIKOBBIM  aHTUAPUIBL,
MBIIIBSIKOBUCTAs! U MBIIIBSIKOBAsE KUCJIOTHI, apCEHUTHI U apceHatsl. lIposiBieHne amgoTepHbIX
CBOMCTB y COEIUMHEHHUI MbIIbsKa. XJIOpUIbl, cyiabduasl u tuoconu Mbimbsika () u (V).
Oxcunbl cyppmbel (IIl) u (V), cypbMsHuCTass M CypbMsiHasg KHCJIOTBI, AHTUMOHHUTBHI U
aHTUMOHATHL. COCTOSTHIE COSTMHEHHUI CyphMBI B BOJHBIX pacTBOpax. ['ajoreHuapl CypbMbl U X
rugaponu3. CynbGuasl U THOCOTU cypbMbl. Baxueimue coeaunenus Bucmyta (l11): oxcun u
TUAPOKCHA, coim U OKcoconu, cyimbdua. Cocrosuue Bucmyta (1) B BOgHBIX pacTBOpax.
Coenunenus Bucmyta (V) — BUCMYTaThl, X MOJyYeHHE U CBOIcTBa. BogopoaHble coequHeHus
MBIIIbSIKA, CYPbMBI U BHCMYTa: TIOJTY4YEHHE, CBOWCTBA, CTPOCHUE, N3MEHEHHE YCTOWYHBOCTH B
psiny As-Sb-Bi. ApceHupabl, aHTUMOHH[IBI, BUCMYTH]IBI: TIOJyYeHHE, CBOWCTBA. [IprMeHeHHe
COEMHEHUH 2JIEMEHTOB NOJATPYIIIbI MBILIbSIKA.



2.7. VI'JIEPOJ

OCOOEHHOCTH CTPOCHHUSI aTOMa, CIIOCOOHOCTh 00pazoBbiBaTh CBsizu C-C pazmuuHON
KpaTHOCTU. MHoroo0pasue COeIUHEHUH yriepoja, ero BajeHTHble (opmbl. Haxoxnenue
yriaepoja B npupoe. Kpucramnmueckas crpykrypa anmasa u rpagura. VickyccTBeHHBIE allMa3bl.
Kap6un. ®ymnepensl. [Ipumenenue ammasoB, rpadura, caxud. AKTHBUPOBAHHBIM YIoJib Kak
NOIJIOTUTENh Ta30B, IIApPOB, PACTBOPEHHBIX BEIIECTB. XHWMHUYECKHUE CBOICTBa YIJepoja.
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. Ilpumenenue oxcupa yraepona. JlMokcuna yriaepona: IOJydeHHeE,
¢u3nyecKkue U XMMUYECKHE CBOICTBA, CTPOCHUE MOJIEKYJIbl, IPUMEHEHHE. YTOJIbHAsI KUCIOTa,
ee crpoeHue u cpoictBa. KapOonatel, 6uxapOonatsl. Kapb6amunoBas kuciora. [lomyuenwue,
CTpOEHHE U NIPUMEHEHNE KapObaMua (MOUEBHHBDI).

2.8. KPEMHUI

Crpoenue atoma, pacnpOCTpaHEHHOCTb. PoJib KpeMHHsI B MOCTPOCHHHM 3€MHOM KOPBI.
OcnoBHble MuHEpanbl. Kpucramnmueckas crpykrypa kpemuus. [lomydenwe, Qusmueckue u
XUMUYECKHE CBOMcTBa KpeMmHMs. KpemHuil - nonynpoBoaHUK. COEIMHEHHS] KPEMHHS C
MetasiamMu ¥ HeMetaiamu.  Cumunuasl.  CoeaMHEHMsT KPEMHHMST C  TaJlor€HaMHu.
KpemuedropucroBogoponnas kucinora, ee conu. CoeAMHEHUS KpPEMHHUS C BOJOPOIOM.
[Tonydyenue, cTpoeHHE, CBOWCTBA W NPUMEHEHHE CHJIAHOB. Pa3imnuus B yCTOMYMBOCTH
YIIIEBOJOPOAOB M cuiaaHOB. Kucnoponnsie coenumHenust kpemuus. Oxcun kpemuus (I1):
NojlyueHue M cBoicTBa. JIMOKCHI KpeMHHS: OCOOEHHOCTH KpPUCTANIMYECKOW CTPYKTYpBI,
noauMopdubIXx Moaupukanuil. IIpupoaHbie pa3HOBUIHOCTH AMOKCUAA KpeMHUs. KpeMHueBble
kucnoThl. Cunukarenb: Mojdy4yeHue, npumeHeHue. [IpupoaHble CHIIMKAThl M alFOMOCUIIMKATHI.
HckyccTBEHHBIE CUIIMKATHI — CTEKIA, CUTAJIIbl. CHIIOKCaH, CUIIMKOHBI.

2.9. BOP

CrtpoeHue atoma, pacnpOoCTpaHEHHOCTb, HaxoxaeHue B mpupoje. [lomydenue Oopa,
ero ¢usuyeckue M XxuMuueckue cpoictBa. CoequHeHUs 60pa ¢ MeTaulaMd M HeMeTaJlIaMu.
Hutpuner OGopa - rekcaroHajdbHbI W KyOmdeckuidd (OopazoH), mnpumeHeHue. bopaszon.
[anorenuasl  Oopa. Heopranuueckue moauMMepsl Ha  OCHOBE  COEIMHEHUH  Oopa.
BopdropuctoBogopoaHas KuciaoTa, ee coi. bopoBoIOpoIbl, UX COCTaB, MOJyYECHHE, CBONCTBA.
Crpoenne nubopana. boprugpuasl u G6opunsl MeramioB. KuciaopoaHble coeauHeHUs Oopa.
Oxkcup 6opa. bopublie kuciotel, ux conu. [lonydenue, crpoenue u ruaponus Oypsl. [IpupoaHsie
6opatel. CioxHbIe 3¢upbl 00pHON KUCIOTHI. [IpuMeHeHne KUCIOpOIHBIX COeTMHEHUI 60pa.

2.10. MTHEPTHBIE U BJIAT'OPOIHBIE I'A3bI

Oco0eHHOCTH AJIEKTPOHHOTO CTpoeHHsi aroMoB. Haxoxxnenue B mpupoze. CrocoOsl
paznenenus. Ouznueckue cBoicTBa. OcoObIe CBOICTBA reNvs, KBAHTOBAs KHUAKOCTh. OTKpHITHE
coenmMHEHU OnmaropoaHslx ra3oB. Kiatpartel. IlepBoe xuMmMuueckoe coeauHEHHE KCEHOHA.
®topunel kceHoHa. [Ipupona ceszu B XeFs. Tpuokcua kceHoHa, nmepkceHaT-MOH, KCEHOHOBAs
KHucaoTa. Xumus kpunroHa. [IpumeHeHre nHEPTHBIX U OJarOpPOIHBIX Ta30B U UX COETMHEHUH.



4.3.1 TlepeyeHb CEMUHAPCKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne Ne paznena HanmMeHnoBaHue ceMruHapoB, TpynoémkocTthb OreHOUHBIC dopmupye-
Ne 1 TEMBI MIPAKTUIECKUX U JTa0OPATOPHBIX (Jacer) cperncTBa MEIC
n/ JUCLUILUIMH 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 Beenenue CeMmuHap « ATOMHO-MOJEKYISIpHOE 4 4 YcTHOE OIIK-1.2
YUCHHUE» cobeceioBaHue.
1. Onpenenenne SKBUBaJICHTA IIpoBepxka OIlIK-3,2
MeTaJlIa 110 KOJIMYECTBY oryeroB o JIP. | OIIK-6.1
BBITECHEHHOTO BOZIOpOJia
2. OnpeneneHue MOJISIPHOM MacChl KouTponbHas OIIK-1.2
TUOKCHAA yTiiepoaa pabota OIIK-3,2
3. Pemrenne 3aga4d no Teme OI1K-6.1
2 Crpoenne Cemunap «CTpoeHHE aToMa» 5 YcTHOE OIlK-1.2
aToMa cobeceroBaHme
3 PasBurtne CemuHap «XuMHYECKast CBS3bY» 5 YcTHOE OIlK-1.2
MIPEACTaBIIe cobeceioBaHme
HUH O
XUMHYEC-
KOH CBSI3H
4 Kommnekc- | Cemunap «KomrmekcHble 4 3 YcTHOE OIIK-1.2
HBIE COEJTMHEHUS» cobecenoBaHNe
coequHenus | 1. KommiexcHble coequHEHNS IIpoBepka OIIK-3,2
oryeros 1o JIP. [ OIIK-6.1
5 OcHOBBI Cemunap «TermnoBbie 3G heKThI 7 6 YcTHOE OIlK-1.2
XUMHUEC- | XMMHUUYECKHX peakiid. OCHOBHbIE cobeceioBaHMe.
KoM MOHATUSA XUMUYECKOU
TePMOANHA- | TEPMOIUHAMUKI IIpoBepka OIIK-3,2
MHUKH 1. OnpenerneHne SHTATBINH orueros 1o JIP. O I1K-6.1
peakLiy HeWTpaiu3alnuy CUIILHOTO
OCHOBaHUSI CUJIBHON KUCIIOTOM
2. OnpeneneHue TerioThl
THIpATALIH
6 OcHoBHble | 1. 3aBHCHMOCTB CKOPOCTH PEAKITUH 10 10 IMposepka OIIK-3,2
MOHSITHUS OT KOHLUEHTpALIUU BEIIECTBA oruetos o JIP. |OIIK-6.1
XUMHYeC- 2. BimsiHue TemmepaTyphl Ha
KO CKOPOCTb PeaKInu
KUHETUKH 3. CxkopocTb B3auMoJieiicTBUS
MAarHus ¢ COJIIHOM KUCJIOTOR
7 PactBopsI 1. OnpenesneHre MOJIAPHON Macchl 10 10 IpoBepka OIIK-3,2
HERJIEKTPOJIUTOB otuero 1o JIP. | OIIK-6.1
2. Omnpenenenne Kaxymencs
CTETeHHU TUCCOLMALINI MOJICKYJI
3. XuMu4ecKoe paBHOBECHE B
pacTBOpax AEKTPOIUTOB
4. Tupponus coneit
8 Heopraunue | 1. Kucnopon. Bomopon. ITepokcun 44 40 IIposepka OIIK-3,2
-CKast XUMHUsl | BOAOpOJAA orueros 1o JIP. | OIIK-6.1
HemeTaiioB | 2. ['asoreHs!
3. Cepa
4.A3or
5. ®ocdop
6. Cyppma. Bucmyr
7. bop




4.3.2. llepedyeHb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOATEIbHOE H3yYeHHne

(camocTosiTeIbHASI padOTA CTY1€HTOB)

No Tema 3anganue dopmupyemas NJAK
Ne KOMIICTCHITHS
n/n
1 CrpoeHue aToMa [loaroroBka k 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 PazButue npeacrasinenuit | Ilonroroeka k ceMuHapy OIIK-1, OIIK-1,2
0 XUMHUYECKOH CBSI3HU OIIK-6 OIIK-6.1
3 KommiekcHsbie [lonrotroBka  k  cemuHapy. | OIIK-1 OIIK-1,2
COEINHEHUS IlogroroBka wu  wHamucaunue | OIIK-3, OIIK-6 | OIIK-3.2
otuéros no JIP OIIK-6.1
4 OCHOBBI XUMHYECKOH [lonrotroBka  k  cemuHapy. | OIIK-1 OIIK-1,2
TePMOANHAMUKHI IMoxroroBka m  wHamumcanue | OIIK-3, OIIK-6 | OIIK-3.2
oTuéToB 1o JIP OIIK-6.1
5 OCHOBHBIE TTOHSATHUSA IloaroroBka U HammucaHue OIIK-3, OIIK-6 | OIIK-3.2
XHUMHYECKOH KMHETUKH oTuéToB o JIP OIIK-6.1
6 PactBopsb1 [ToaroroBka u Hanucanue OIIK-3, OIIK-6 | OIIK-3.2
oTuéToB o JIP OIIK-6.1
7 Heoprannueckas xumust ITonroroBka u HammcaHue OIIK-3, OIIK-6 | OIIK-3.2
HEMETAJIJIOB otuéros no JIP OIIK-6.1
4.4 Meronnueckne YKa3aHusi 10 OPraHu3allMd CaMOCTOAATEJbHOH PpadoThI
CTY/IEHTOB
CamMocTosiTellbHas paboTa CTYJIEHTOB, CBSI3aHHas C IIOJTOTOBKOW OTYETOB TIO

BBIMIOJTHEHHBIM J1a00paTOpHBIM paboTaM, 3aKpEeIUIeHHEM TEOpPEeTHYECKOro MaTrepuaja B BUIE

pEeUICHUA 3a4a4 U MOATOTOBKH K CEMUHApaM, IMPOBOAUTCA BO BHCAYAUTOPHOC BpEMHI.

N

Cmpykmypa omuema no n1abopamopHou pabome:

Llenb paGoTHI.
Teopernueckas 4acTb.

Brmonnenue PAaCUCTHBIX, rpa(bnqecm/lx 1 KOHTPOJIbHBIX 3aJIaHHUM B COOTBETCTBHUHU C

METOJMYECKUMH yKa3aHUSIMHU K Kaxk 01 padore.

BriBOJ1 (Ha OCHOBE TTOJTYYEHHBIX PE3YIHTATOB).

MeTtoandeckue PEeKOMEHJIAIMA TI0 BBIOJHEHUIO M 00pabOTKE HSKCHEPUMEHTATBHBIX

JAHHBIX TI0 KaXIOW JabopaTOpHOM paboTe OMUCaHbl B METOAMYECKHX PEKOMEHAAIMSIX,

MOJITOTOBJICHHBIX MIPeToAaBaTeNsaMu Kadeapol:
CadponoB A.FO., CranemakoBa B.A., JlumoBa JI.M., Kamesckuit A.B., fceko T.H. OGmas

xumus. Xumus Hemetaios - U3n-so UT'Y, Upkytck, 2015.




[TpumMeps pelieHus: THIOBBIX 3a/1a4 MPEACTAaBIECHBI B PEKOMEHIyEMbIX YUEOHBIX TOCOOMSIX
Y 33JJauHUKax 10 OOLIEeH U HEOpraHUYECKON XUMUU!
3amaun U ynpaxHeHus 1mo odmiei xumu : yued. mocodue / H. JI. I'nunka [u ap.]. - CII6. [u ap.]
: Xumus, 1986. - 272 ¢. uznanue ABaaiaTh 4eTBEPTOE U BCE MOCICAYIOIINE U3TaHUS.

4.5. TlpumepHasi TeMaTHKa KyPCOBBIX CHHTE30B (npu Hanuyuu)

V. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIVIMHBI (MOYJIS)

a) OCHOBHAas JIUTepaTypa

1. Heopranmueckas xumust [ Teker] : yaeO. st ctyn. By3oB: B 3 1./ pen. FO. 1. Tpetrskos. - M.
: Axkagemus. - 24 cMm. - (Beicmee nmpodeccrnonansHoe oOpazoBanue: EcTrecTBeHHBIE HAYKH). -
ISBN 5-7695-1437-x.

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

T.3 : Xumus nepexoansix dyeMenToB, Ku.2 / A. A. JIpo3nos [u np.]. - 2007. - 400 c. : u.
- bubnmorp.: c. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.
2. Heopranmueckas xumusi. Xumus 31eMeHToB : yaeOHuk: B 2 1./ 0. JI. Tperbsakos [u ap.] ;
MockoBckuii Toc. yH-T uM. M. B. JlIoMmoHOCOBA. - 2-¢ u31., mepepad. u noi. - M. : M3g-so MI'Y :
Axanemkrwmra, 2007 - . - 22 cwm. - (Kimaccnueckuii yHEBepCUTETCKUH yueOHUK). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

T. 2.-2007. - 670 c. : un. - [Ipenm. ykas.: c. 655-670. - ISBN 978-5-211-05334-2. -
ISBN 978-5-94628-299-4.
3. I'punByx, Hopman H. Xumus snemenTos: nep. ¢ anra. : B 2 1./ H. H. I'punBya, A. DpHiuo. -
M. : bunowm. JIaboparopus 3Hanui, 2008. - 27 cm. - (JIyummii 3apy6exxHbiit yueOHuK). - ISBN
978-5-94774-372-2.

T. 1. - 2008. - 607 c. : w1 - bubnuorp. B koH1ie r1aB. - [lep. uza. : Chemistry of the
elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-5-94774-373-9.

T. 2. - 2008. - 670 c. : wi. - bubmmorp. B KoHIIe T1aB. - [Ipenm. ykas.: ¢. 620-662. - Tlep.
u3z. . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.
4. Heopranuueckasi XUMHsi. XUMHsI 3JIEMEHTOB [ DJIeKTPOHHBIN pecypc] : y4el. I CTy . BY30B,
00yu. o Hamp. 510500 "Xumusa" u cnen. 011000 "Xumus" : B 2 1./ FO. JI. TperbskoB u np. - 2-¢
u31., nepepad. u goi. - OBK. - M. : U3n-Bo MI'Y : Akanemknura, 2007. - Pexxum gocrtyma:
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. : Uzn-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-5-
94628-299-4.
5. Toy6, M. MexaHu3Mbl HEOpraHMYECKUX peakuuit [DnexTponuslii pecype] / M. Toy6, Ik



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  uis  MPOBEACHUS  JEKUMOHHBIX HW  JTA0OpATOpPHBIX  3aHSATHUH,
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
mynbTuMenuiineiMu  ipoektopamu  (InFocus IN 105 (3D Ready)), HacTeHHBIMH SKpaHaMH,
Hoytoykamu Samsung NP 300T5A-AO0FRU;

- nabopatopHble mpakTUKymbl (ayn. 329, 333), ocHalIEHHbIE CIEAYIOIIUM
000pyI0BaHUEM:

Ne HaumenoBanue KonunuectBo
n/m
1. | HaGop peakTUBOB il MPOBEACHUS TPOOUPOUHBIX
HKCIIEPUMEHTOB
2. | ratuBel ¢ HabOpOM IPOOUPOK
3. | Uentpudyru 2
4. | Mukpockon 1
5. | Boasable Oanu 2
6. | TexHu4eckue BeChl 10
7. | AHaTUTUYECKHE BECHI 6
8. | [umerku
9. | bropetku
10. | CrakaHsl 1151 HAarpeBaHUs
11. | Hunuaapsl
12. | MepHbie K001
13. | MydenbHble neun 2
14. | CymunbHble mKagbl 2
15. | Monomepsl 2
16. | KongykTomeTp 1
17. | YcraHoBKa JJ1s1 IPOBECHUS DJICKTPOJIN3a 1
18. | YcranoBKa A1 MOMy4YeHUS! METAIUIMUECKOTO OJI0Ba 1
19. | ®oToanexTpokonopumerpsl KOK 2




20. | CriupTOBKH

21. | IIpobupkoaepxaTenu

22. | llltatuBel 1a6OpaTOpPHBIC

23. | Hacocsl BojiocTpyiiHbIC

24. | Kon6osl byn3ena u Boponku broxaepa

25. | ®unbTphl OyMaKHBIC

26. | OUIBTPHI CTEKJISTHHBIC

27. | KanopumeTtpsl

28. | 'azomeTpbl

29. | TepmoMeTpsI

30. | ®apdopoBbie TUTTU

31. | Annapatel Kurnma 8

6.2. IlporpammMHoOe obecrnieyeHue:
6.3. TexHnueckue 1 JIeKTPOHHbIE CPeICTBA:

VII.OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

B npomecce wu3ydenus gucuuiuinHbl  «OOmas xumus. XUMHS HEMETAJUIOB»
UCIIOJIB3YIOTCA KAaK TPaJULMOHHBIE, TaK M WHHOBALIMOHHBIE TEXHOJOTMM, AKTUBHBIE U
MHTEPAKTUBHBIE METOJbl U (POPMBI OOyUYEHUS: TEXHOJOTHS OO0BSCHUTEIbHO-UIUTFOCTPATUBHBIX
Oo0CYX/IeHUll ¢ »dJeMEeHTaMM NpPOOJEMHOTO U3JIOXKEHUS, TEXHOJIOTUs NpodecCHoHaNbHO-
OpUEHTUPOBAHHOTO OO0YYEHMsI, JEKIMH, KOHTPOJbHBIE U JIabopaTOpHbIe PAaOOTHI, CEMHHAPHI-
KOJIJIOKBUYMBI, pa300p KOHKPETHBIX CHUTYyallMid, pELIeHHe CUTYallMOHHBIX 3ajlay, pelleHHe
TEMAaTHYECKNX XUMUYECKHX 3a]1a4.

Axmugnsie ¢popmul 00yuenus. Ha mnabopaTOpHBIX 3aHATHAX, KOTOPbIE COCTaBIIAIOT Oosiee

MOJIOBUHBI OT KOHTAaKTHOM pPabOThI, KaXIbIi CTYJCHT BBINOJIHSAET JIa0OpAaTOPHYIO padoTy
UHAMBUAYanbHO. Takoil BUA OpraHuszanuud oOy4deHHs] CIOCOOCTBYET MPUOOPETEHUIO HABHIKOB
CaMOCTOATCIIBHOI'O BCACHUS SKCIICPUMCHTAJIBHBIX pa60T, IMPAKTUYCCKHNX HABBIKOB O6paH_[eHI/I$I u
paboThl € pa3IUYHBIMU XUMHYECKHMMM BEIIeCTBaMU U JIaOOpaTOpPHBIM 00OpYJIOBaHHUEM,
U3MEPUTENIbHON  ammapaTypol, OpraHW3alud METOAMKH  OKCIEePHUMEHTaJbHBIX  pPadoT,
COCTaBJICHUS] TMPOTOKOJIOB OTYETOB XHWMHUUYECKHX OHKCIIEPUMEHTOB, a TaKKe MPaKTUYECKOIO
MOJITBEPKJICHUSI TEOPETUUECKUX TMOJIOKEHUN OOIIel U HEOPTraHUYECKON XUMUU O CBOMCTBAX U
MOBEICHUY HEOPTaHUYECKUX BemlecTB. [[0roToBKa OTYETOB MO KaxKI0¥ JabopaTtopHoit pabore
dbopMHupyeT yMEHHE TPOBOJIWTH TEPBUYHBIA aHAIM3 pPE3yJbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, (OPMYTUPYEMBIX B paMKax OOIIEeH M HEOPTaHUIECKON XHUMHUH, TIPEICTABIIATh
pe3yJIbTaThl OIBITOB M PACUETHBIX pabOT, TpaMOTHO (OPMYJIMPOBATH BHIBOJIBI.

3akperyieHue TEOPETHYECKUX TOJIOKEHUH OO0Ieil XuMuu (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEW) TMPOBOAUTCS B BHUAE HMHTEPAKTUBHOTO OOyUYeHHS — IHCKYCCHOHHBIX
CCMHUHApPOB U PCHICHUSA PACUCTHBIX 3a1a4.




HaumeHoBaHUe TeM 3aHATHI ¢ HCIIOJIb30BAHUEM HHTEPAKTHUBHBIX ()OPM 00y4YeHU S :

®opma / Metosl Kon-Bo
Ne Tema 3anaTusa Bun zangarusa
MHTEPAKTUBHOTO 00y4YeHHUS 4acoB
1 Amommno-monexynsapuoe | nmaboparopusie/ | I'pymnmoas auckyccus / 4
yuenue MPAKTHYECKHE | CEMUHAp
2 Cmpoenue amoma naboparopueie/ | I'pynmoBas muckyccus / 4
MPAKTHYECKHE | CEMUHAp
nabopatopubie/ | ['pynmnosas auckyccus /
3 Xumuueckas ceaze [IPaKTHYECKUE CEMHUHAp 4
Tennosvie 3¢hghexmot naboparopubie/ | I'pynnosas auckyccus /
XUMUYECKUX PeaKyuil. MIPAKTUICCKHEC ceMHUHap
4 OcHogHvle noHamus 4
Xumuyeckou
MepMOOUHAMUKU
5 Komnnexcnuvie naboparopueie/ | I'pynnosas nuckyccus / 4
coeouHeHus MIPAKTHYECKHE ceMHUHAap
Wroro vacos 20

VII1.OOEHOYHBIE MATEPHAJIBI IJI51 TEKYIIEI'O KOHTPOJIA U
ITPOMEXYTOYHOU ATTECTALIUU

Ouenounbie Mmatepuaibl (OM):

OneHouHble MaTepuanbl TEKYIIEro KOHTPOIs (OPMHUPYIOTCS B COOTBETCTBHHM C
[Tonoxenuem o OamuibHO-peliTuHrOoBOM cucteme ®I'BOY BO «UT'Y». HazHauenue omeHOUHBIX
CPEIICTB TEKYIIEro KOHTPOIIA - BBIABUTH Y 00yUaronmxcs chOpMUPOBAHHOCTh KOMIIETEHIIUA:

MaTtepuaJjbl AJ151 NPOBeAeHUs TEKYIIEro U MPOMeKYTOYHOI0 KOHTPOJISI 3HAHUIA
CTYIE€HTOB:

Ne Bun xonTpons KonTponupyembie TeMbI Kowmnerenmuu,
(pasnerer) KOMITOHCHTBI
KOTOPBIX
KOHTPOJHPYIOTCS

1 BrimonHenune nabopaTopHbIX OIIK-1, OIIK-2,
pa6ot. Otuet mo JIP. Amommno-monekynspHoe yueHue OTIK-3, OITK-6
KonTponpHas pabota

2 | Yyactue B JUCKYCCHSX Ha Cmpoenue amoma OIlK-1
CEMHHAPCKOM 3aHSATUU

3 | YuacTue B IUCKYCCHUAX HA OIlK-1
CEMHMHAPCKOM 3aHATHH Xumuueckas céa3b

4 Brimonuenune nabopatopHbIx OIIK-1, OIIK-2,
pa6ot. Otuet mo JIP. Tennosvie a¢hghexmol OIIK-3, OIIK-6
VYyactue B AUCKyCCHSX Ha XUMUUECKUX peaKyuu.
CEMUHAPCKOM 3aHATUU Ocnosnvie nousimust

XUMUYECKOU MepMOOUHAMUKU

5 Brimonnenue mabopatopHbIx OIIK-1, OIIK-2,
pabot. Otuet mo JIP. Komnnexcnvie coeounenus OITK-3, OITK-6
Yyactue B AUCKYCCHSX Ha




CEMHHAPCKOM 3aHSATUHU
6 BrimonHenue 1abopatopHbIX OIIK-1, OIIK-2,
pa60T. Oruer 1o JIP Pacmeopbl OHK-?), OHK_6
7 BrimonHnenune nabopaTopHbIX Heopearuueckas xumus OIIK-1, OIIK-2,
pabor. Oryer o JIP HeMemannos OIIK-3, OIIK-6
JleMOHCTPAUMOHHBIH BAPDHAHT OMJIETA 1151 KOHTPOJIbHOI PadoThI

1. Amnorponus.

2. OtHocHUTeNnbHasT MOJIEKYJISIpHAS Macca.

3. 3axoH ABOrajpo M CIeICTBUS U3 HETO.

4. Kakue hopMyIbl Ha3bIBAIOTCS TPOCTEHIIUMU (SMITUPUIECCKUMHU )?

5. Kakoit 006béMm Bomoponma BeITecHHT (0,376 T alOMUHUS TNPU B3aUMOJCHCTBUH €T0 C
KHCIJIOTOM?

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

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

BOIIPOCHI JIs1 COBECEJOBAHUSA
Cemunap 1
AmomHo-monexkynapHoe yuenue

1. OcHoOBHbIE NOHATHS U CTEXHOMETPUUECKUE 3aKOHBI XUMHH.

2. Mertoap! onpeieneHust MOJIEKYJISIPHBIX Macc Tra3000pa3HbIX U JIETYYHX BEIIECTB.
Pemenue 3ama4 no reMe « ATOMHO-MOJIEKYJIIPHOE YUEHUE)

Cemunap 2
Cmpoenue amoma

1. Teopus cTpoenust aromMa Bojopoaa 1o bopy.

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

3. Tpunanun veonpenenénnoctu I eitzendepra.

4. VYpasuenue Ulpénunrepa. Hexoropsie pesynbTarhl pemieHus ypaBHeHus Ilpéaunrepa
JUTSL ONHOMEPHOTO ¥ TPEXMEPHOTO MOTEHIIMAIBHBIX SIIUKOB.

5. Pesynbrathl pemenus ypasuenus Llpéaunrepa s atoma Bogopoa.

6. TloHATHE O KBaHTOBBIX YHCIIAX JIEKTPOHOB.

7. T'eomerpuueckue oO6pa3bl aTOMHBIX OpOUTATICH.

8. MmuoroanektponHsle aToMbl. [lpuanmm [laymu. EMKOCTH 3IIEKTPOHHBIX 00OJIOYEK.
[TpaBuno Xynaa. [loctpoeHne 31MeKTPOHHBIX KOH(PUTYpaluii aTOMOB 3JIEMEHTOB.

Cemunap 3
Xumuueckas c6:3v

1. OcHoBHBIE XapaKTEPUCTUKU XUMUYECKOH CBS3H.

2. HoHHas cBs3b.

3. KoBanenTtHas cBa3b. KpuBble moTeHIManbHOM SHEprun. Pe3ynpTaThl pacuéra MOJIEKyJIbl
Bozopoaa mo laiitnepy u JloHmoHy. JIOHOpHO-aKIENTOPHBIM MEXaHW3M OO0pa30BaHUS
KOBAJICHTHOU CBSI3U.

4. OCHOBHBIE TIOJIO)KCHHST METO/1a BAJIGHTHOM CBsA3U. [IoHATHE O THOpUIN3AIINK CBS3H.




5. OcCHOBHBIE TIOJIOKEHUSI METOAAa MOJIEKYJISIpHBIX opOuTaneil. 6- U 7- CBS3H.
Ces3pIBalONIEe W pa3peIxjsomue opOutanu. [oMosiiepHble H  reTeposaepHBIC
JIByXaToMHbI€ MOJIeKYJibl 110 MeToy MO JIKAO. N30351eKTpOHHBIE aTOMBI.

6. MexMonekynspHoe B3auMmoaencTre. [lomspuzanus MoneKyI.

Cemunap 4

Tennosvie 3¢pghexmubi xumuveckux peakyuti. OCHO8HbIE NOHAMUA XUMUYECKOU MEPMOOUHAMUKU

1. 1-p1i 3akOH TepMOAMHAMUKH. BHYTpeHHss1 3Heprus u e€ cocramistonive. TernoBoi
3¢ ¢dexT npu U300apHOM U U30XOPHOM IpoLeccax. DHTANIbIIHUS.

2. TemnoBble  3h(dexkThl  XUMHYECKHMX  peakuuid.  TepMoXuMUYecKHe  peakiuu.
Tepmoxumuueckue ypaBHeHHsI. 3aKOH ['ecca 1 cieicTBUS U3 HETO.

3. DHTpomus Kak Mepa CTPYKTYpHOH HEYIOpSAAOYEHHOCTH B cucTeMe. V3meHeHue
SHTPONUHU B XUMMYECKHX Iporeccax. DHTponus ¢a3oBbix nepexoqoB. CraHiapTHas
SHTPONHUSL. 2-€ HayaJl0 TEPMOJUHAMUKHU.

4. Dueprus ['m66ca. CrangapTHblii n300apHO-U30TEpMUUECKUil noTeHuan. Hanpasnenue
IPOTEKAaHUsI XMMUUYECKUX IPOLIECCOB.

5. XuMHYECKOEe paBHOBECME M XMMHUYECKas KHHETHKA. 3aKOH JEeHCTBYIOIIMX Macc.
TemmeparypHasi 3aBHCUMOCTh CKOPOCTH peakiuu — npasmio Bant-I'odda, ypaBHeHue
Appennyca. KoHCcTaHTa XMMHUYECKOTO pPaBHOBECHS. DHEPrusi U SHTPONMS aKTUBALMH.
CBs13b 1300apHOTrO NMOTEHIIMAIA C KOHCTAHTOW XMMHYECKOTO PaBHOBECHSI.

Pemenue 3anau no teme.

Cemunap 5

Komnnexcunvie coeounenus
1. Homenknarypa KOMIUJIEKCHBIX COSAMHEHUIA.
2. XUMHYECKas CBSI3b B KOMIUIEKCHBIX COSINHEHMSX C ITO3UINI KBAHTOBO-MEXAaHNIECKUX
METOJIOB.

[IpomexyTouHass aTTecTanus HPOBOAMTCS B COOTBETCTBMM ¢ I[lonmoskeHuem o OayuibHO-
peiitunrosoii cucreme ®PI'BOY BO «UI'Y» u cocTouT M3 JBYyX MOCIEIOBATENBHBIX (BOpM:
3auém TO TPAKTHUUYECKOM YacTH Kypca M dk3ameH. 3a4€T BBICTABISETCS B KOHIE y4eOHOTro
ceMecTpa M BKIIOYaeT B ceOs pe3ynpTaTbl pabOThl CTyJeHTa B TedeHue cemectpa. s
MOJTly4YeHHUs1 3a4€Ta CTYJIEHTY HEO0OXOJMMO BOBpEMs CAaTh IPENoJaBaTeNl0 MpPaKTUKyMa BCE
OTYETHI 110 TaOOPAaTOPHBIM paboTaM, IPOBEIEHHBIM B y4e€OHOM MPAKTUKyME COTVIACHO y4eOHOMY
wiaHy u pabouell mporpamme. 3aué€T sBIsSETCS 00sA3aTENbHOM NPOMEKYTOUHOU (popmoit
aTTeCTallUU U CIIYXKHUT JIOIYCKOM CTYJEHTa K dK3aMEHYy MO JUCHMIUIMHE. DK3aMEeH IPOBOAUTCS
BO BpEMsI cecChu B (popMe yCTHOTO coOece0BaHUsI.

KPUTEPUU OHEHUBAHUA PE3YJIbTATOB OBYYEHMUA:

1. Crynenty HeoOXoamMo BBITONHUTH 19 mabopatopHbix pabot u cmath 19 oTué€ToB C
WCIIPABJICHUSMHA W JOTIOJHEHUSMH, YKa3aHHBIMU TIperojaBareneM. [Ipu BeImosHEHUH
naboparopubix pabotr (JIP) omenuBaercs TexHuka BboimonHeHus JIP, odopmienue
MpPOTOKOJOB, oTueThl mno JIP, Bkimroyaromme pacueTbl TEPMOAMHAMUYECKHX U
(bu3MYECKUX BETMYMH, MTPE/ICTaBICHUE IpauuecKoro MaTeprana u BEIBO/I.

2. TlpemycMoTpeHO 5 TeM Ui MPOBEACHUS CEMHUHAPCKUX 3aHATUH IO TEOPETUUECKUM
BOINPOCAM HM3y4aeMOW AUCHMIUIMHBI. KONIMYeCcTBO CEMMHApCKUX 3aHATHU MO KaI0i
TeMe ompenenmsieTcss €€ CIOXKHOCTBIO M 00BbEMOM TEOPETHYECKOrO MaTepHaa.
OrnileHUBaeTCsl aKTUBHOCTh yYacTUs CTYyACHTA B OOCYXKICHUW M CTCICHb NMOHUMAaHUS U
YCBOEHUS 00CYXKIaeMOT0 MaTepHaia.



3. Ilpemycmorpena | KoHTponbHas paboTa, OIICHWBaeMas MpENoAaBaTeleM 10
POM3BOJILHON OaNIbHOM IIIKAJIe.

['maBHBIME pe3ynbTaTaMH OIIGHKM OOYy4YEeHHS CTyAEHTa B Y4YeOHOM CeMeCTpe SBISETCS
NoJy4yeHHe 3auéra 3a NPAaKTUYECKYI0 YacTh H3y4aeMOM IUCHMIUIMHBI B COOTBETCTBUHU C
KpuTepusiMH 1-3 ¢ MOCIEAYIOMNM JIOIYCKOM K Cllaue 3K3aMeHa. DK3aMeH IPOBOAUTCS BO BpEMsI
ceccu B (popMe YCTHOro coOecemoBaHMs MO SK3aMEHAI[MOHHBIM OHJIETaM, COCTOSIIUM U3 3
BorpocoB. Ilpm HEoOXOOMMOCTH SK3aMEHATOpP MOXKET 3a7aTh JONOJHHUTEIBHBIC BOIPOCHI,
OTBETHI Ha KOTOpBIE TaKXKe OyAyT YUYUTHIBATHbCA IJISl TOJTYYEHHUS MTOTOBOM SK3aMEHAIMOHHOU
OLICHKH, COOTBETCTBYIOLIEH CIICTYIOUIMM KPUTEPHSIM:

ITokazarenu Kpurepun

OTBeTHI 110 BOIIpOcaM OmIieTa COJIepKaHUE OTBETA COOTBETCTBYET MOCTaBICHHOMY BOIIPOCY,
packpbIBatoTCsa Haubosee 3HauuMble (PaKkThl, HAYYHbIE
MIOJIOKEHHUS, COOJTIOJACTCS JIOTHIECKask TIOCIIeJOBATEIbHOCTD
B U3JIO’)KEHUU MaTepuaa

OTBeTHI HA JOITIOJIHUTCIIbHBIC COACPIKAaHNUEC OTBETA COOTBETCTBYCT IOCTABJIICHHOMY BOIIPOCY,
BOITPOCHI PACKPBIBAIOTCA HanoOoIee 3HaYMMEIE q)aKTBI, HAay4HBIC
IIOJIOXKCHHU, CO6JIIO[[3€TC$I JIOTHYECCKas MOCICI0BaTCIIBHOCTD
B U3JIOKCHUHN MAaTCpUalia

OneHka «OTJIUYHOY .

cOpMHpPOBaHHBIE M CHCTEMAaTH3MPOBAHHBIC 3HAHUS IMpeaMeTa, CHOPMUPOBAHHEIC
YMGHI/U[ 1N HABBIKHU HpI/IMeHeHI/IH METOAO0B U ITOAXOJI0B I/I3y‘-Ia€MOI71 O CIHHUIIINHBI HpI/I pGIHeHI/II/I
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

OuneHka «xopouo:

B 1IeJ0M, cOPMUPOBAHHBIE, HO COJEp Kalllie OTHAeIbHbIe MPOOeNbl 3HAHUS MpEAMeTa,
YMEHHE MPUMEHSATh METOJbl U MOAXOAbl U3y4aeMOi JMCUUILIIMHBI MPH PEHICHUH YYeOHBIX U
HpaKTI/I‘-ICCKI/IX 3a1a49 ¢ MUHUMAJIbHBIM KOJINYCCTBOM OHII/I6OK Hel'IpI/IHHI/IHI/IaJ'II:HOFO xapaKTepa,
HaJIN4YMNEC HABBIKOB HpI/IMCHeHI/ISI METOAOB U IOAXOJ0B I/I3yqaeM0171 AUCIIUIIIINHBI HpI/I pGHIeHI/II/I
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

Ouenka «y10BJE€TBOPUTETbHO»:

HECUCTEeMATU3UPOBAHHBIE 3HAHUS MpPEIMEeTa, YACTUYHO CPOPMHUPOBAHHBIE YMEHHS H
HABBIKM TPUMEHEHHUS METOJOB U TMOJXOAO0B M3y4aeMO# MUCIUIUIMHBI MPU PEHICHUH y4eOHBIX
3ajady.

Ouenka «Hey10BJIETBOPUTEIbHO) !

(dbparMeHTapHOE 3HAHHWE TMpeAMETa, OTCYTCTBHE YMEHHH W HAaBBIKOB IPUMEHEHUS
METOAOB U IMOAXOOA0B I/I3y‘IaeMOI\/'I JUCHUITIINHBI HpI/I peHIeHI/II/I yqe6HBIX 3aga4.

IMPUMEPHBIN CITUCOK BOITPOCOB K DK3AMEHY:
1. OcuoBHble nonoxenus Teopun Bepuepa. O011as XxapakTepuCcTHKa KOMITJIEKCHBIX COSMHEHHH.

2. SIBnenue ocMoca. Ocmotuueckoe naBieHue. 3akod Bant-I'odda.

3. OOm1ast XxapaKTEepUCTHKA YIIEMEHTOB MO PYIIITHI MBIIIbsIKA. COEMHEHMSI AJIEMEHTOB IO PYIIITBI
MBIIIbSKA ¢ KUCIOPOAOM. MIX ruapartsl.

4. BrniusiHue TemnepaTypbl Ha CKOPOCTh XUMHUYECKON peakiuu. Y paBHeHHEe AppeHuyca. DHeprus
aKTUBALUU.

5. [IpousBeneHne pacTBOPUMOCTH. Y CIIOBHUS 00pa30BaHUS U PACTBOPEHUS OCAIKOB.

6. OCHOBBI XUMUU MHEPTHBIX U 0JIATOPOAHBIX T'a30B. ['aoreHu1bl KCEHOHA: MOJTy4YeHUe, CBOICTRA,
obnacti npuMeHeHus. OKCUIbI U KUCIOThI KCEHOHA.



7. Meton MO, ucxonbie nojoxeHus. CBI3bIBAIONINE U PA3PBIXIISIONINE MOJICKYISIPHBIE
opbuTtanu. MonexyJspHble HOHBI BOJOPO/Ia U MPOCThIE MOJIEKYJIBI ¢ To3uuil meroga MO.

8. [lepBoe Hayamo TEpMOANHAMUKY. BHYTpEHHSS SHEPTUS U €€ COCTABIISIONINE. DHTAIBITHSL.
TennoBoii 3¢ ekt mpu n300apHOM U U30XOPHOM IMPOIECCAX.

9. Ilepokcun Bogopoa. PU3nyeckue 1 XUMUUECKHUE CBOMCTBA, TpuMeHeHue. [1epoKCOKUCIOTHI.
10. [Ipunuun HeonpenenaeHnnoctu I eiizendepra, COOTHOLICHNE HEOTPEAETICHHOCTEH.
11. 3akon Mo3au. CoBpeMeHHbIE MTPECTABICHUS 0 TEPUOANIHOCTH. [loHsATHE KAHHOCUMMETPHUH.

12. Kucnopoa. Oco6eHHOCTH CTpoeHus aToMa U MoieKyIbl. [lonyuenne, pusndeckue u
XUMHYecKHe cBoicTBa. O30H, cTpoeHHe MoJIeKyJibl. CriocoObl MOTy4eH s, CBOWCTBA U IPUMEHEHHUE.
[lepokcupl, cynepokcuabl (HaAEPEKUCH ), O30HUIBI.

13. Ypasuenue llpeaunrepa. @u3zndeckuii CMbICI BOITHOBOUM QYyHKIMH. Pe3ynbTaThl perenus
ypaBHenus Llpeaunrepa 1 0fHOMEPHOIO MOTEHIIMAIBHOTO SIIIUKA.

14. Tepmoxumus: TemioBoi 3 dekr, kanopumeTpus, CBA3b ¢ TEPMOJIUHAMUKOIA.
15. Tnokcun azota. [lonyuenue u cBoiictBa. A3oTHas kucnota. [lonydyenue u cBoiicTsa.

16. KoBaneHTHast cBsI3b C MO3HIIMIA METO/Ia BAJICHTHBIX CBSA3EH (KpUBbIE MOTEHIIMATBLHOM SHEPTUU
MouiekyJ1, oopazoBanue Hp o [eittnepy u JlonnoHy, BAJIGHTHOCTB ).

17. 3akoH neiictBus Macc. MOJIEKyYJISIpHOCTb M MOPSI0K PEAKLIUU.
18. Kucnotsl cepsl (TUTIBI, CTPYKTYPBI, OCHOBHBIE CBOICTBA).

19. Ilpupoaa XMMHUYECKOH CBSI3U B KOMIUIEKCHBIX COEIMHEHHSIX (METOJ] MOJIEKYJIIPHBIX
opbOuTaneil)

20. Bxuiag [leGepeiinepa, ne llankyprya, Hetonennaca u Meliepa B pa3BuTHe Hieil epuOAMYHOCTH
CBOMCTB DJIEMEHTOB.

21. Kucnopoanble coeJUHEHNs: OpoMa 1 1o1a (OKCHIbI U KUCIIOTHI, UX MOJIy4YeHHe, CBOMCTBA U
PUMEHEHHE).

22. Meton BaJeHTHBIX CBsi3ell (ucxoauble monoxkenus). O6pazosanue H2O, NH3z u nqpyrux
MOJIEKYT

23. PactBopsl. Tumsl pacTBOpoB. PacTBOpsI naeanbHble U peanbHbie. CIOCOOBI BRIPAKEHUS
KOHIIEHTpalUid paCTBOPOB.

24. Peakiuu npucoeIuHEHHs K cepHOi kucnoTe. [TupocepHas kucnora, mupocyab(haTsl.
[TepoxconucepHas (HajacepHas) KHCIOTa, €€ COJIU, UX CBOMCTBA.

25. TIpuHIune! KaccupUKaUK KOMIUIEKCHBIX COeTMHEHUN. M30Meprst KOMIUTEKCHBIX
coequHeHn. HoMeHKIaTypa KOMIIJIEKCHBIX COCIMHEHUM.

26. DnekTponuTudeckas nucconnanus Bojsl. loHHoe npousBeaeHune BoAbl. BomopoaHblit
nokasatenb. bydepHbie pacTBOpHI.

27. U3meHeHue IMPOYHOCTHU, BOCCTAHOBUTCIIbLHBIX CBOMCTB U KHCJIOTHOCTHU TaJIOr€HOBOJOPOAOB.

28. 3akon 'ecca. CnenctBust u3 3akoHa ['ecca. DHTambIHs 00pa30BaHuUs, SHTAIBIHS CTOPAHNS,
TeroBoi 3¢ ekt peakuuu.

29. IIpuHIMO U303JEKTPOHHOCTHU: COJIepKaHue, 3HAUCHUE JJI1 XUMHUH, TPUMEPBHI.

30. CoenvHeHust KPEMHHUSI ¢ BOAOPOJOM: CTPOCHHUE, CIIOCOOBI MOTy4YeHHsI, CBOMCTBA. Pa3nuuus B
cBoiicTBax CHIIaHOB U yTJIEBOJIOPOIOB.

31. Merox BaneHTHBIX cBsizedl. Konnenmus rubpuanszanyu. Bunsl rubpuau3anum.



32. Teopun KUCIOT U OCHOBaHMH. [IpoTOHHAs TEOPHS KUCIOT M OCHOBAHHA.

33. Kucnopoausie coenunerus azota (I) u (I1). CriocoObl moTy4eHus, XAMHUECKUE CBOMCTBA U
pUMEHEHHE.

34. XuMuueckas CBsI3b B KOMILJICKCHBIX COCAMHCHUAX: MMOHATUC O TCOPUH KPUCTAJINICCKOI'O
I10JIA.

35. Karanus. ['omorenHsblii u reTeporeHHbI Kartanu3. O0Iue NpUUuHbl YCKOPEHUS peaKIuii
KaTaJIn3aTOPaMH.

36. @TOPHCTHIN BOAOPOI, MOIydeHHE U cBoWcTBA. DTOpHIBI. DTOPUCTOBOIOPOIHAS KHCIIOTA.

37. Ilonarue o0 MOHHOM THUIIE CBSA3HU. DHEPIusi HOHHOU pelieTku. HeHnanpaBieHHOCTh U
HEHACHIIIAEMOCTb HOHHOM CBSI3H.

38. IIpomecc pactBopeHus BemiecTB. M30ToHNYECKU KOIPPHUITUEHT.

39. Oxcup yriepona (I1). Crpoenue monekysbl (Metox MO), cBoiicTBa. KoopauHanmoHHbIE
COCZIMHEHUs OKcua yriepoaa. ®ocreH, ero CTpoeHue, MoJydeHUe, CBOWCTRA.

40. Pesynbratel pemienus ypasHenus Lpenunarepa nist aroma Boopoa. KBantoBsie uncia
JJIEKTPOHA B aTOME BOJOPO/a.

41. Teopuu KUCIOT U OCHOBaHUM. DJNEKTPOHHAsI TEOPUsI KUCIIOT U OCHOBaHUH JIbtonca.

42. A30THCTBIN aHTUApUA. A30TUCTas KMCIIOTA: MOJIy4YeHue, (PU3nYecKre 1 XUMHUUECKUE CBOICTRA.
Hurpurtsr.

43. Cnabwie nekTposnThl. KoHCTaHTa M CTENEHb AUCCOMANMK. 3aKOH pa3BeneHust OcTBaibaa.

44. DHepreTUUeCKHe XapaKTEepUCTUKN aTOMOB: SHEPIHs U MOTEHIIMAJ HOHU3ALIUHU, CPOJICTBO K
3JIEKTPOHY, UX 3HAYCHUE B XUMUHU.

45. bpowm. Ilonmydenune u coiictBa Opoma. CoeHEHHUST OpoMa ¢ METaJIaMU U HEMETaJlJIaMHU.

46. KoHcTaHTa XMMUYECKOTO paBHOBeCHS. CBsA3b KOHCTAHTHI C DHTAIBIINEH, CIIOCO0 ONpeaeneHus
TeTI0BOTO 3¢ (HeKTa peakuu U3 KHHETHYECKUX JTAHHBIX.

47. KonnouaHsle pacTBOPBI: BUJIbI, CIOCOOBI OTy4eHus, cBoicTBa. Konyc Tunmans.

48. Yraepon. Jlnokcun yrirepoja u ero cBoiictBa. CoeuHEHHS yTiiepojia ¢ a30ToM u cepoit. [luan,
LWaHU]IbI, POJJAHKCTOBOIOPOAHAS KUCIIOTA U €€ COJH.

49. MeTtoa MOJIEKYJISIpHBIX opOuTaneid. Micxomnbie mosoxenus. OOpa3oBaHHe TBYXaTOMHBIX
moJiekyn o merogy MO JIKAO.

50. IepBrie mpencraBneHus o crpoeHnn atoma (TomcoH, Pesepdopm). AToOMHBIE CIIEKTPHI.

51. B3aumoaeicTBHEe XJI0pa ¢ BOJIOH U 1elo4aMu. XJIOPHOBATUCTask KUCIOTA U €€ COJIH.
XJIOpHOBATAasI KUCJIOTA U €€ COJIN.

52. Tlepuonuyeckasi cicTeMa 3JIEMEHTOB C TOUKH 3PEHUS CTPOSHUS aTOMa. DJIEKTPOHHBIC aHAJIOTH.
«Tununueckuey dIEMEHTHI.

53. BnusiHue nu3aMeHeHus yciaoBui Ha xuMudeckoe pasHoBecue. [Tpunnun Jle-1llarense
(mpumepsI).

54. bop, nonyuenue u cBoiictBa. Kucnopoausie coennHeHust 6opa (KUCIOTHI, COH, CII0XKHbIE
3¢dupsr).

55. MHoroanekrponsslie aromsl. 3anpet [laynu. [TpaBuino XyHna. EMKOCTB 371€EKTPOHHBIX
o0oJ0ueK

56. XXunkoe cocrosiaue BeniectBa. CTPyKTypa KUIKON BO/bI. DUBNYECKUE M XUMUIECKUE
CBOICTBA BOJIbI. | MApaThl U KPUCTATIOTHIPATHI.



57. JInokcua a3oTta, MOTyYEHUE U CBOMCTBA. A30THAs KHCJIOTA, TIOJyYCHHE U CBOWCTBA.

58. [IpuunHbBI TEPHOAMYHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB. Paiycsl aTOMOB 1 MOHOB,
3JIEKTPOOTPULATENIBHOCTD, 3aKOHOMEPHOCTU B U3MECHEHUHN UX BEIUYMH.

59. CoBpemMeHHbIE KUCTOTHO-OCHOBHBIE Teopuu: Teopus JKMKO, Teopust YcanoBuya.
60. Tuocynbdat HaTpus, MOJIy4YeHUE U CBOKWCTBA. THOcepHas KucioTa. [IoMUTHOHOBBIE KUCIIOTHI.
61. l'uaponus comneii: MpUYUHBI, THIMYHBIC ClTydau ruaposu3a. CTeneHb 1 KOHCTaHTa THIPOJIH3a.

62. ITonsTue o cBeTOBBIX KBaHTaX. Teopus crpoenus atroma bopa. Bxian 3ommepdenbna u
3eemaHna B pa3BuTue Teopun bopa.

63. CepHUCTBIN ra3: MoJly4yeHne, CBOWCTBA M XapaKTEePHbIE THITH peakiuii. CepHHUCTast KUCIIOTa,
CyIbQUTHI U OUCYIBOUTHI.

64. Buabl ME:XMOJEKYIISIPHOTO B3aUMOJICHCTBHS (OpUEHTAIMOHHOE, UHYKIIHOHHOE,
nucriepcuoHHoe). Bogopoanas cBsi3b.

65. /laBnenue mapa pacTBOpuTeINa HaJ pacTBOpoM. 3akoH Pays.

66. CepoBomopo: monydeHue, (pu3ndeckne u xuMmudeckue cpoictsa. Cynbpuabl u
ruapocybhuasl. [Tomucynbhuasl. MHOTOCEPHHCTBIE BOAOPOIBL.

67. Teopust CHIIBHBIX SJIEKTPOIUTOB. [[pUUMHBI HETIOAYMHEHUST PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB
3aKOHaM XUMHUecKoro paBHoBecus. [IoHsaTHEe 00 aKkTUBHOCTH U K03 PULIMEHTE aKTUBHOCTH.

68. BoHOBBIE cBOMCTBa MUKPOOOBEKTOB. CoOoTHOMIEHHUE JIe Bpoiis.

69. 'mapaszun. 'uapokcunamMuH. A30THCTOBOIOpOAHAS KHcI0Ta. A3ubsl. CriocoObl MOMyUYeHHUS,
XapaKTEepHbIE CBOMCTBA.

70. CKOpOCTh XUMHUYECKOTO Tpoliecca. 3aBUCUMOCTh CKOPOCTH PEaKIMK OT KOHIIEHTPALUU
pearupyromux Bemiects. Kunernueckoe ypaBHEHHE CKOPOCTH XUMHUUYECKON PEAKIIUU.

71. DddexTuBHBIM 3apsaa sApa U pacy€T KOHCTAHTHI SKpaHupoBaHus. [Ipumepsr.

72. Azot. CBoiicTBa cB0OOTHOTO a30Ta. KHCIIOTHI a30Ta.

73. CoBpeMeHHbIE TEOPUU KUCIOT U OCHOBAHUI: TEOPHsI COIbBOCUCTEM, TPOTOHHAs TEOPUSI.
74. DHTANBPNUNAHBIA U SHTPONUKUHBIN (PAKTOPHI U HANPABIECHUE XUMUYECKHX MTPOLIECCOB.

75. COG,Z[I/IHGHI/ISI KpEMHHs C TAJIOTCHaMHU. erMHe(l)TOpI/ICTOBOI[OpO,Z[HaH KHUCJI0Ta, CUJIOKCaH,
CHJINKOHBEI.

76. DuTponus. 3MeHeHne SHTponuH B nporeccax. CTaHIapTHBIE SHTpoNuU. BTopoe Havano
TepPMOJMHAMUKHU. OUZHNYECKU CMBICII SHTPOIHH.

77. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKON CBSI3U: IJIMHA, HAIIPABIEHHOCTh, TPOYHOCTb.
78. DK30THYECKHEe COSAMHEHUS] HEMETAJUIOB: HEOPTraHUYECKHE OCH30IIbI, CHIINKOHBI.

79. Kunenue n 3amep3anue pacTBOpoB. 3akoH Payiis.

80. MeTox BaJIeHTHBIX CBS3€H: KPAaTHOCTh XUMHUYECKOH cBsi3u. CHTMa- M MH-CBSI3H.

81. ®ochunpl. Coenunenus dpocdopa ¢ Bogopoaom. Conu pochonus. DochopHoBaTucras
kuciora. Ee conu.

82. TlousTue 06 anexkTpooTpuiaTenbHOCTH. [lonsipusanus cBs3u, TUMOIBHBIA MOMEHT.
[MonsipHOCTH CcBs13U. KonmuecTBeHHAs OIIEHKA IMOJIIPHOCTH XUMUYECKOHN CBSI3U (METO BaJICHTHBIX
CBsI3EH).

83. BnusHue TemriepaTypbl Ha CKOpocTh peakiuu. [IpubmmkerHoe nmpasuio Bant-I'odda.
VYpaBHeHne AppeHnyca. DHEPIHsl aKTHUBALUH.



84. Cenen u Teuryp. CBOMCTBA CBOOOTHBIX AIEMEHTOB. BaxkHel e KucaopoaHbIe U BOAOPOIHbBIC
COeIMHEHUS cesieHa U Tejutypa. CeaeHuIbl U TeJUTy PUIbIL.

85. Xummueckas CBsI3b B KOMIUIEKCHBIX COEMHEHUSAX: TeOpHsl Kpuctauimyeckoro nouis, TI1JI.
86. KuneTnka cj0XKHBIX peakuui (apasuiebHble, OCIeA0BaTeIbHbIC, CONPSIKEHHBIE, IICTTHBIC).

87. ®ocdopusrit anruapu, ero ruaparamnus. Oprodochopnas, nupodochopnas, metadhochopHas
KHUCTOTHI 1 uX conu. [Tonmumeradocdarsr.

88. Xumuueckas CBs3b B KOMIUIEKCHBIX COEIMHEHUSAX (METO/ BAJICHTHBIX CBA3EH).
89. Monnoe npousBeaeHue Boabl. Bomopoanelii mokaszarens. [loHsTue 00 HHAUKATOPAX.

90. Bonopoa: ocobeHHOCTH CTpOEHHsI aToMa U noJiokeHue B [lepuonuyeckoit cucreme.
MoutekyasipHbII U aTOMAapHBIA BOAOPO/I, CIIOCOOBI MOIy4eHUs. [ uapuipl METaIOB.

91. PesynbraThl peuienust ypaBuenus llpenunrepa nins atoma Bogopoaa. KBantosblie uucna
3JIEKTPOHA B aTOME BOJOPO/Ia.

92. Meron Crneiitepa. KoncTanta skpaHupoBaHus: cioco0 pacueTa U MpUMepHI.

93. dTop, 0COOCHHOCTH ICKTPOHHOTO CTPOCHUS aToMa. DU3NUYECKIE U XUMHYECKHUE CBOMCTBA
¢bTopa, peakius BhIlICIaunBaHUs CTEKIIA.

94. Metox MO, ncxoansie nojoxenus. CBA3BIBAIONINE M Pa3PBIXIISIONINE MOJICKYIISIPHBIC
opburtanu. MosekynsapHble HOHBI BOJOPOa U MPOCThIe MOJIEKYJIbI € MOo3uLii MeToga MO.

95. IIpousBeneHme pacTBOPUMOCTH. Y CIOBHS 00pPa30BaHUS U PACTBOPEHHUS OCAIKOB.

96. XJ'IOp, 0COOEHHOCTHU QJICKTPOHHOI'O CTPOCHUA aTOMA. du3znyeckue U XUuMHUUYECKHE CBOMCTRA
XJI0pa, OKCUJbI U KMCJIOTHI XJIOpa.

97. TlepBoe Hayasl0 TEPMOIUHAMUKHA. BHYTpEHHSs SHEPTHUS U €€ COCTABISIONINE. DHTANIBIIHNA.
TennoBoii 3pdexT mpu 1306apHOM U U30XOPHOM TPOIIeCCax.

98. Ilepokcua Bogopoaa. Pusnueckrue U XMMUYECKUE CBOWCTBA, MpuMeHeHue. [1epOKCOKHCTOTHI.
99. OcHoBHBIC MTOJIOKEHUS Teopur Beprepa. OOmias xapakTepruCTHKa KOMIUICKCHBIX COSTHHCHHU.
100. SAABnenue ocmoca. Ocmotuueckoe naBieHue. 3akoH Bant-I'odda.

101. O6mas XxapakTeprCTUKA DIIEMEHTOB MOATPYIITBI MBIIIbsAKa. COeTUHEHUS DIIEMEHTOB
MOJArPYIIIBI MBIIIBSKA ¢ KUCIOpOaOoM. VX ruapartsl.

102. BaustHue TeMIiepatypbl Ha CKOPOCTh XHMHUECKOM peakinu. Y paBHeHHE AppeHuyca.
DHeprusi akTUBaIUU.

103. TIpomn3BeneHre pacTBOPUMOCTH. Y CIOBHS 00Pa30BaHUs U PACTBOPEHHUS OCAIKOB.

104. OcHOBBI XUMUHU HHCPTHLIX U 6J'Ial"0p0,[[HLIX ra3oB. raJ'IOI‘CHI/I,Z[BI KCCHOHA: IMOJIyUYCHHUC,
CBOI)IICTBa, obnactu IPUMCHCHUS. OKCI/I}]I)I " KHUCJIOTBI KCECHOHA.

105. Metoag MO, ucxoansie moioxeHus. CBA3BIBAIOIINE U PA3PHIXIISIONINE MOJICKYIISIPHBIE
opOuTanu. MoJnekyspHble HOHBI BOJIOPOa M MPOCTHIE MOJIEKYIIBI ¢ To3ulinii metoga MO.

106. IlepBoe Hauano TEPMOAMHAMHUKU. BHYTPEHHSISI SHEPTHUS U €€ COCTABISIOMINE. DHTAIBIHS.
Tennooii 3pdexT mpu 1306apHOM U U30XOPHOM TIPOIIeccax.

107. Ilepokcua Bopopoaa. duznueckre 1 XUMUYECKUE CBOMCTBA, MpUMeHEeHHe. [1epOKCOKUCTIOTHI.



Paszpaborunk:

3aB. kadeapoii, mpodeccop A. 0. Cadponon

[Iporpamma cocraBieHa B coorBeTcTBHM ¢ TpeboBanmsimu PI'OC BO u ¢ yderom
pexomenanuii [IOOIT o Hanpasnenuto u npoduitto noarotopku 04.03.01 — « Xumusy».

[Tporpamma paccMOTpeHa Ha 3aceaHnu Kadeapsl 00Iei 1 HEOPraHMYESCKOH XUMHUH
«9» uronst 2026 r., mpoTokai | Ne 6.

3aB. kadeapoii /A. YO. Cadponos/

/%:q i
Hacmoswas npoecpamma, He “Modcem Oblmb 60CNpOU36e0eHa HU 6 Kakou @opme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npoepammol.



