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1. HEJIX 1 3AJAYHN OCBOEHUA JTUCIIUITJIMHBI

Henv oucuunaunovi:
LIEJIBIO MPETOAaBaHuUs JUCITUTUIMHBI SABIISIETCSI (JOPMHUPOBAHUE Y CTYJEHTOB 3HAHUI B 00JIaCTH

XMMUH, TTOJTy4eHHe (PyHIaMEHTaIbHOTO 00pa30BaHUs, CIIOCOOCTBYIOIIETO PA3BUTHIO JIMYHOCTH.
3adauu ducuuniunsl:

W3ydyeHrne OCHOBHBIX XMMHUYECKUX SIBJICHHH, OBIaJcHHE (yHIAMEHTAIBHBIMU TOHSTHSIMH,
3aKOHAMHU U TEOPUSIMU XUMHH, XUMUYECKON TePMOJAMHAMUKH, KUHETUKH, PABHOBECHS U PAaCTBOPOB,
AJEKTPOXMMHUUYECKUX TIPOLECCOB,  CBOMCTB METAVIOB M HEMETAJIOB, a TakXKe METOoJlaMU
XUMHUYECKUX U (U3UKO-XMMHUECKUX HCCIEeI0OBAaHUM; OBJAJeHHE METOJAAMH U MpUEMaMU PEIICHUs
KOHKPETHBIX 3a/lad U3 pa3InyHbIX obnactel Xxumuu; (HOPMUPOBAHHE HABBIKOB IPOBEICHUS
XUMHUYECKOTO OSKCIIEPUMEHTA, YMEHHUS BBIICNIATh KOHKPETHOE XHMHYECKOEe COJEep)KaHUuE B
MPUKJIAIHBIX 3a]ja4ax y4eOHol u podeccnoHabHOM 1eTeNbHOCTH.

2. Mecto aucuuminnsl B ctpykrype OIIOIT BO

JucuuiuimHa «XuUMUSD» OTHOCUTCS K 0a30BOM 4vacth Oyioka 1 ydeOHOro riaHa IO
HarnpaieHu o moarotoBku 15.03.06 MexaTpoHuka U poOOTOTEXHUKA .
,Z[I/ICLII/IHHI/IHB, npenoaacTcsa nmoCpeaCcTBOM YTCHUA J'IGKIII/II\/JI U OPOBCACHUA IMPAKTUYCCKUX U

ab0PaTOPHBIX 3aHITHA.

Ha nexumsix wu3nararoTcs Marepualibl TEOPETUYECKOTO M METOJMYECKOTO XapakTepa,
00001IaroIye ONbIT IPUMEHEHHUs 3HaHU| B XUMUU B YIIPABICHUH Kau€CTBOM MPOTYKIUH.

JlaGopaTopHble 3aHATHS OOECIICUMBAIOT IMPAKTUYCCKOE OCBOCHHE JICKIIMOHHOTO MaTepHala,
pa3BUTHE YMEHHS U HaBBIKOB pPa0OTHI C JaOOpPaTOpPHBIM OOOpPYIOBAHUEM M XHUMHYECKUMU
peakTHBaMHU, pPa3BUTHE Y CTYJICHTOB CaMOCTOSITEIBHOCTH M  TBOPYECKOTO  IOAXOJa,
KOHIICHTPUPOBAaHUE BHUMAHMS CTYICHTOB Ha HanOOJEE CIOXHBIX BOMPOCAX M CTUMYJIUPOBAHUE HX
aKTUBHOI MO3HABAaTEIbHON NeSITEILHOCTH.

[IpakTuueckue 3aHATHS O00ECIEUUBAIOT CBS3b TEOPUU C TPAKTHUKOH, T.€. CIOCOOCTBYIOT
3aKpEeIICHUIO JIEKIIMOHHOTO MaTepualla W BbIpa0OTKe ONpeAeNEéHHBIX YMEHHH U HaBBIKOB IPH
pelIeHny 3a1a4 U YIpaKHEHHI.

JlabopaTtopHble  3aHATHS  CIOCOOCTBYIOT  BHU3yalbHOMY  MOJATBEPIKICHHUIO  HEKOTOPHIX
TEOPETUYECKUX TMOJOXKEHHH XUMHUM U TPUOOPETEHHUIO CTYACHTaMH HAaBBIKOB pabOThI C
1abopaTopHBIM 000PYIOBAaHUEM U METOIUKON TPOBEACHUSI SKCIIEPUMEHTOB.

3. TpeboBaHusA K pe3yJIbTATAM OCBOEHHSI COEPKAHUA TUCUUILIUHBI

[Tporiecc m3ydeHUs MUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHUE AIEMEHTOB CIETYIOIINX
kommeteHuii B coorBercTBu ¢ ®I'OC BO u OITOIT BO no nanHoMy HampaBiIeHHUIO MOATOTOBKH:
B nmnpomecce wu3ydeHus IUCHUIUIMHBI «XHUMHS» TMPOUCXOIUT (HOPMHUPOBAHHE  CIICTYIOIINX

o01menpogeccuoOHAJIbHbBIX KOMIIETEHIMIA:

Cnoco0eH mNpUMEHSTh €CTeCTBEHHOHAyYHble M OOLIEMH)KEHEpPHbIE 3HAHUS, METOJbI
MaTeMaTHYeCKOro aHAJIN3a U MOAEIUPOBaHUA B ipodeccuoHanbHol nestenbHocTH; (OITK-1)
B pe3ynbprare nzyueHus AMCUUIIINHBI CTYAEHT JOJIKEH:

3HATh:
OCHOBHBIC XUMHUYeCKHe MOHATHS (31);
OCHOBHBIE MTPaBUJIa HOMEHKJIATYPbl XUMUYECKUX coennHeHui (32);

OCHOBHBIE 3aKOHBI XUMHUH, XUMHUYIECKON TEPMOTNHAMUKH, JIEKTPOXUMHUHU U KHHETUKH (33);

CYIIHOCTb Y4YCHHA O NEPHUOAUYHOCTU M €ro poJjib B IMPOTrHO3MPOBAHUU CBOMCTB XHMHYECKHX
AJIEMEHTOB U UX coequHeHUH (34);



KBaHTOBO-MEXaHUUYECKOE CTPOCHUE aTOMOB, MOJIEKYJI M1 XUMHYECKOU cBsizu (35);

OCHOBHBIE KJIACCHl HEOPTaHWYECKUX BEIECTB, CBOMCTBA X TUIUYHBIX MpecTaButenei (36);
XHMHIO 3JIEMEHTOB U UX coenunenuit (37).

YMmeTh:

OPUMEHATh XUMUYECKHE TEOPUH U 3aKOHbI, KOHLIEIIIMHN O CTPOEHUU U PEAKLIMOHHOM CIIOCOOHOCTH
Heoprannyeckux Bemects (Y1);
- KpUTHUYECKHU OIIEHHWBATh CBOU JIOCTOMHCTBA U HegocTaTku (Y2);
- IPOBOJUTH PACUYETHI 10 TEPMOXUMUYECKUM ypaBHEHUAM peakuuii (Y 3);
- Ipe/ICKa3bIBaTh TEPMOJIMHAMUYECKYIO BO3MOKHOCTh IIPOTEKAHUS XUMUYECKUX peakuuil (Y4);
- pemaTh pacuerHble 3agaun (Y5).
Baanern:
- HaBbIKaMH PabOThl ¢ pacuUeTHBIMHU (OPMYJIaMH, PELIaTh paCUETHbIC M SKCIIEPUMEHTAJIbHBIE 3a/1a41
o xumun (B1);
- crocob6aMy OpUEHTALUU B MPO(ECCHOHAIBHBIX HCTOYHUKAX HHMOpManuu (KypHaibl, CAWUTHI,
oOpasoBaTenbHbIe TOpTaibl) (B2);
- cnoco0amMy MOJICTTMPOBAHUS YKCTIEpUMEnTa 1o xumun (B3).

4.Conep:xanue ¥ CTPYKTYpa JUCHUIJIHHBI (MOLYJI51)
Tabnuya 1. Codeparcanue oucyuniunvl (Mo0oyJis)

dopmupyemas

Ne HaumenoBanue KOMIIETEHIIUSA Ouenounbie
Conep:xanue pasziena (uacth
pas3aena pa3nena cpeacrsa

KOMIIETEeHIIMH)

1 CtpoeHue aToma CocraBHbIE YaCTH aTOMa.
ATtoMHOE SIIPO.
OcHoBHBIE
KOJINYCCTBCHHBIC

XapaKTEPUCTUKUA aToMa:
YK,

OIIK-1 T,
JIP,
13,

13

aTOMHas Macca, 3apsj
anpa. KBaHTOBO-
MEXaHW4YecKkas  MOJelb
atoma. Ilepmonnueckuit
3aKOH u cucreMa
3JIEMEHTOB AN.
Menneneesna,
JIEKTPOHHBIE  (POPMYJIBI
aTOMOB Y MOHOB.

2 XuMHn4yeckas CBA3b | THUIIBI XMMHUYECKOW CBSI3U. YK,
u KoBanentHas cBsizb M €€ OIIK-1 T,
MeKMOoJIeKyasipHble | Buabl. CBOMCTBA M CIIOCOOBI 113,
B3aNMO/1elCTBHA obpaszoBanus. OOMEHHBIN U 13
JIOHOPHO-AKIENTOPHBIN

MEXaHU3Mbl  00pa3oBaHUs
KOBaJICHTHOM CBSI3H.
OcHoBHbIE I0JIOKEHHUS
METOJla BAJIEHTHBIX CBsI3€l
(MBC). OcHOBHBIE




XapaKTEPUCTUKH
XUMHUYECKOHN CBSI3U - JUIMHA,
HaIlpaBJIEHHOCTb U JHEPrUsi.
Kparnocts CBSI3HU.
BanenTHele yrisbl.
['ubpuguzanmsi  aTOMHBIX
opoOwuranei. Tumsl
rubpuauzaluu. o©- U T-
CBSI3U. Meton
MOJIEKYJISIPHBIX — OopOuTaneit
(MO JIKAO). OcHoBHBIE
nonoxenus meroga MO.
Honbl.  HMoHHast  CBs3b.
CBoiicTBAa HMOHHOW CBSI3U.
[Tonspuszauusi MOHOB M UX
MOJISIpU3yIoIIee  JEHCTBHE.
Bnusinue »tux ¢dakropoB Ha
CBOMCTBA BEILECTB.
Merannuueckas CBSI3b.
Merauel. [TonsaTue 0
30HHOM TEOpUU TBEPIOTO
Tena. Bonopoanas cBs3b
" ee OCOOCHHOCTH.
MexMmonekyinspHas u
BHYTPUMOJIEKYJISIpHAs
BOJIOPOJHBIE CBSI3U.
Bnusiaue BogopoaHOM CBA3U
Ha CBOICTBa BEIIECTB.
ATommuas, HOHHAas,
MOJICKYJIIpHast u
METAJUTMYECKUE  PEHIETKH.
3aBUCUMOCTh CBOMCTB
KPUCTAJUTMYECKUX BEIIECTB
OT THUIIA XUMUYECKON CBSI3U.
MeXMOJIEKYIISIpHOE
B3aUMO/ICICTBHUE.
OpueHTanmoHHoe,
WHIYKTUBHOE u
JIMCTIEPCUOHHOE
B3aUMO/ICHCTBHUE.

JJ1eMEeHThbI
XHUMHUYECKOM
TEePMOJMHAMHUKH

BHyTpenHss osHeprus
SHTAJIBIIUS CUCTEM.

[TepBsrit 3aKOH
TEPMOANHAMHKHU.
Tennosou s ekt

XUMHAYECKOH peaKkuui.

OIIK-1

VK,

13




DK30- U HSHAOTEPMHYECKUE
peaxiuu.
Tepmoxumuueckue
ypaBHeHUs. 3akoH ['ecca u
CIIEJICTBUE U3 HETO.
[TonsiTre 00 SHTpONUH.

DHTponus u
NIEPUOANYECKUI 3aKOH.
[TonsTusa 00 SHEPrun
['n66ca oOpazoBaHMs
BEIIECTB, Kak Mepbl
PEaKIMOHHON CIIOCOOHOCTH.
OHTaANBIIUUHBIN u
SHTPONUIHBIN (baxTopsl
MPOLIECCOB. Kpurepuit
CaMOIIPU3BOJILHOTO

MPOTEKAHUA  XUMHUYECKHX
peakuuidi B u300apHO-
M30TEPMUUYECKUX YCIOBUSX.

XumMnueckas
KHHETHKA U
XHMHYECKoe
paBHOBecHe

CxkopocTb peaxkuuu.
Ckopoctb peaxkuuu B
TOMOT€HHBIX u
reTepOreHHbIX CUCTEMAX.

@axkTopsl,  BIMAIOLINE
Ha CKOpPOCTb XMMHMYECKHX
peaxkuuil. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKHUX
peakuuii OT KOHLEHTPAaLUU
pearupyomumx BELIECTB.
3akoH  nelicTBHSA  Macc.
Koncranra CKOPOCTH
peakuun U ee (U3NYECKUN
CMBICII. 3aBHCUMOCTh
CKOPOCTH XAMHUYECKOU
peakuuu OT TEMIIEpaTypBhl.
IIpaBuno Baut — Todda,

TeMIIepaTypHbII
kod(purmeHt CKOpPOCTH
peakiuu.

[IpencraBnenue 0
TEOpUHU AKTUBHBIX
CTOJIKHOBEHUH. DHeprus
aKTUBAIUH .

3aBUCHUMOCTb CKOPOCTH
XUMUYECKOM peakuuu OT
TEeMIIepaTyphl, SHEPIUu

OIIK-1

YK,

JIP,
3,
13




aKTUBALlMU U  DHTPONHHU
aKTHUBaIAH. YpaBHeHue
Appenunyca.

Karanus.
Karanutuueckue peakuuu.
Ocobennoctu
KaTaIUTUYECKUX
MPOIIECCOB.

Teopuss TOMOT€HHOTO U
reTepOreHHOro  Karajau3a.
ABTOKAaTaJIN3.
DepMEHTATUBHBIA KaTaju3.
KucnotHo-ocHOBHOM
karann3. Karamusaropsl u
WHTHOUTOPHI.

XUMHYECKOE
paBHOBeECHE
HeobOpartumple u oOpatumbie
XUMHYECKHE MPOLECCHI.
HctunHble W Kaxyuuecs
paBHOBecHs. ['OMOTreHHbIE U
TeTEPOreHHBIE PaBHOBECHS.

Koncranra paBHOBECHSI.
PaBHOBeCHBII BBIXO/I
MPOAYKTOB peakuuu.
Binsiaue pa3InYHBIX

(GakTOpOB Ha XUMHUYECKOE
paBHoBecue. Ilpunuumn Jle—
[aremnse.

PacTBOpbI.
AMCIEPCHbIE
CHCTEMBbI

HctrHHEBIE  pacTBOPBHI.
Knaccudukamnms pactBopos.

[Tpoueccsl,
COIIPOBOXKAAIOIINE
o0pa3oBaHME  PACTBOPOB.
Teopus pacTBOPOB.

ConbBaranus. PactBopenue
KaKk  (U3UKO-XUMHUYECKUI
npouecc. dusnyeckas
Teopus pacTBOpoB. [lonaTne
00 wuJeanbHOM pacTBOpE.
Crnioco0sl BBIPAKEHUS
KOHIIEHTPALlUU PACTBOPOB.
PactBOpUMOCTS.
3aKOHOMEPHOCTH
pacTBOpUMOCTH  Tra3oB B
KHUIKOCTSX, IBYX
JKUIKOCTEH, TBEPIBIX

OIIK-1

VK,

JIP,
3,
13




BEUIECTB B  JKUIKOCTSIX.
3akoHn ['enpu. BnusHue Ha
pacTBOPUMOCTb  MPHUPOIBI
KOMITOHEHTOB,
TEMIEPaTypbl U JaBIICHUS.
[Tepexpucrannuszanuu u
DKCTPaKLU.
Paz6aBnennsie

pacTBOPHI HEANEKTPOJIUTOB.

OcMoTHYIecKoe
JaBJICHUE. VYpaBHenue
BanTt-T'odda. OOGparHsIii
0oCMOC. JlaBnenue

HACBIIIEHHOTO Tapa Hajg
pactBopoM. 3akoH Pays.
TemnepaTyppl KHIIEHUS U

KPUCTAJUTN3AIUH.
Kpuockonus u
30YITHOCKOTIHS.
JucnepcHsbie CUCTEMBI.
Knaccudukanms
JUCTICPCHBIX CHCTEM.

CycneHsuu U SMYJIbCHH.
Komnonnueie pacTBOPBHI.
Y CTONYMBOCTh KOJUIOWUIHBIX
pacTBOpPOB. Crpoenue
KOJUJIOWJTHOM ~ 4YacTHLBI MU
Mmunemisl. JlnodunasHele u
mo(hoOHbIE KOJUIOU/IBI.
3omu u renu. Ilentuzanus,
KOAryJisiusi, CeIMMEHTAIH
kowtonnoB.  KomrounHeie
pacTBOpbl B TpHpPOJE U
TEXHUKE. CopOuust 51
COpOLIMOHHBIE  POLECCHI.
Xpomarorpadus




DJIeKTPOXMMHUYECKHE
NMpouecchl. DJIeKTPOJIM3.
Koppo3us merasuion

BaxxHelime okucauTenu u
BOCCTaHOBUTENH. VI3MeHeHue
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
CBOMCTB BEILIECTB B COOTBETCTBHUHU C
MOJIOXKEHUEM 3JIEMEHTOB B TpyMmax u
nepuoaax. CTerneHb OKUCICHHUS.

Krnaccudukanus OKuCIUTETbHO-
BOCCTAHOBUTEJIBHBIX peakuyii. THIb
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHBIX
peakuuii.

OcCHOBHBIE METO/IbI COCTABIICHUS
ypaBaenuii OBP.

Binsnue remneparypst,
KOHIICHTPALlUX PEAreHTOB, UX IIPUPOIBL,
Cpelbl ¥ IPYyTUX yCIOBUN Ha
nporexkanue OBP.

Ypasuenue HepHcra.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIN
noreHuuan. Hanpasienne npoTekanus
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIN YKBUBAJICHT.

OBP kax UCTOYHMK 3arps3HEHUS
cpenbl. Mcnonb3oBanue OBP mis
OUYUCTKHU CTOYHBIX BOJ,
o0e33apakuBaHMs BO3yXa U BOJIBI,
00e3BpeKUBaHMSI TOKCHHOB.
PaBHOBecue Ha rpaHuLe MeTaI —
pacTBOp. DJIEKTPOIHBII IOTECHIHUAIL.
BoxoponHslii 351€KTpoa CpaBHEHMS.
Psn nanpsbxenuit, paxTopsl,
ONPEIEIAIONINE ITOJIOKEHNE MeTalIa
B psIly HANPSKEHUU. XHMMHUYECKUE
HCTOYHUKH IEKTPUYECKOTO TOKA.
["anpBaHMYECKHE DIIEMEHTBHI.
CrangapTHbIe TOTEHIIUAIIBI
OKHUCIIUTENIEN U BOCCTAHOBUTEIIEH.
DIIEKTPOABUKYILIAS CUJIa
raJIbBAaHUYECKOTO AJieMeHTa. Pacuer
n3MeHeHus sHepruu ['u60ca B
peakmusx. 3aBUCUMOCTD
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX
MIOTEHLIMAJIOB OT KOHLIEHTPALUH
peareHToB. YpaBHeHue HepHcera.

AKKYMYJSTOPBI M Cyxue OaTapeu.

OIIK-1

YK,
JIP,
113,

13
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3akonbl Dapajnes. DIEKTPOIHU3
PacIuIaBOB ¥ BOJIHBIX PACTBOPOB
NMEKTpOoNIUTOB. KaToqHbIE M aHOJHBIE
npoueccsl. IloreHnunan pasznoxenus.
SIBneHME NEpEHANIPSKCHHUS.
IIpakTueckoe 3Ha4YeHHE
3JIEKTPOJIN3A.

DNEKTPOIN3-UCTOUHUK BbIICIICHUS
SITOBUTBIX M YIYILIUBBIX T'a30B,
o0pa3oBaHHe arpecCUBHBIX CPe/l.
Kopposus MeTannoB u METO/IbI 3aIlIUThI
OT Hee. DJIEKTPOXUMHUYECKasi KOppo3us
KaK 3arps3HUTENb Cpebl OOUTaHMUSI.
OCHOBHBIE METO/IbI 3aLTUTHI OT

KOPPO3HUH.
Xumus 3JIEeMEHTOB- Bomopon. OneMeHTHl mepBod U JIP,
HEMeTa/UI0OB BTOpPOH TpyII. Onementsl | OIIK-1 | YK,
MOATPYIIIIBI 6opa. DJIeMEeHThI T,
noarpynnsl  ¢ropa.  DIeMEHTHI A3
MOATPYIIBl KUCIOPOJA. DIEMEHTHI
MOATPYIIIBI KPEMHHUSL.
OO0mue cBoiicTBA MeTAJJIOB ®u3nYECKUE CBOKWCTBA METAJIJIOB.
u  cmiaasoB.  Ilosyuyenue XuMudeckue cBoicTBa MeTaiuos, ux | OINK-1 | JIP,
MeTaJVI0B. Jlerkue BOCCTaHOBUTEJbHAS CTIOCOOHOCTb. YK,
KOHCTPYKLIHMOHHbIE METAJLJIbI BsaumoneiicTBue pa3nuyHbIX T,
METaJJIOB JIpYT ¢ apyroM. ®usuko- A3

XUMUYECKUN aHATIN3 METAJTMYECKUX
cruiaBoB. MIHTEepMeTammyeckue
COCIMHEHHS U TBEPJIBIE PACTBOPHI
MertauioB. Mcnons3oBanue
METaJUTMYECKUX CIUIABOB U MOKPBITHI
B TexHHUKe. PactipocTpanenue u
(hopMBI HAXOXKICHUS] METATITUYECKUX
3J€MEHTOB B ipupoze. M3Bneuenune
MeTauioB U3 pyd. OCHOBHBIE METO/BI
BOCCTaHOBJICHUSI METAJIIOB.
DNEKTPOIUTHUECKOE
paduHupoBaHue. 30HHAs MJIaBKa.

[IpobmemMa Jerkux KOHCTPYKIIMOHHBIX
MatepuangoB. Marauii u  OepuyUIMiA.
Amomunuii.  Tutan.  OcoOeHHOCTH
CBOMCTB MarHus, OepuyUIvs, aTlOMUHUS
U TUTaHa, HAXOXACHHE B MPUPOJE,
BBIJICJICHHE B CBOOOJHOM BHJIE€ M B BHJIC
coequHeHui. Mcronp3oBaHUE JIETKHX
METAJIJIOB B TEXHUKE,
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Xumusa d-2J1eMeHTOB

[Toarpynna BaHAaaUs:CBOMCTBA,
MOJy4YeHUE W MpUMeHeHune. BaxkuHeimue
COCIUHEHUS  BaHaius, HUOOUS U
TaHTaja. OKHUCIHUTENBHO-
BOCCTaHOBUTEJIbHBIE u KHUCJIOTHO-
OCHOBHBI€ CBOMCTBa IMPOCTHIX BEILECTB,
OKCHJIOB H THAPOKCUIOB. Meauko-
OMoJIorMYecKasi poJib 3TUX JJIEMEHTOB U
ux coenuHeHud. IIpobreMbl 3KOIOTHU.
[Toarpynna Xpoma: OO6mas
xapakrepuctuka. Ilomydyenue, coiicTBa
u IIPUMEHEHUE. OKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA
COEMHEHHUI. KucnotHo-ocHOBHBIE
CBOMCTBA MPOCTHIX BEIIECTB, OKCUIOB U
TUAPOKCHJIOB.

[Moarpynna Maprasiia: O6mas
xapakrepuctuka. Ilomydyenue, coiicTBa
u IIPUMEHEHUE. OKuCIUTENBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA.
KucnotHo-ocHOBHbBIE CBOMCTBA MPOCTHIX
BEIIECTB, OKCHJOB M THAPOKCHUIIOB.
Baxwneiimme coenunenus. Iloarpymnma
MEJIU: O6mas XapaKTEePUCTHUKA.
Baxwnerime coeTuHEHU.

[Moarpymnma [UHKA! Oobmas
XapaKTEePUCTHKA. [Tonyuenue u
CBONCTBa. BakHenmme coeIMHEeHUs.
Kenezo, xobampT, HHKeAL: OOmasn
XapaKTEePUCTHUKAa METAJUIOB CEMENCTBA M
ux coenuHeHuil. OCOOEHHOCTH WX
CBOMCTB, OKMCIIUTEIBHO-
BOCCTaHOBUTEIBHBIE CBOMCTBA
COeMHEHUI MeTaioB. HaxoxeHnue B
MIPUPOJIE, BBIJENIEHHE B CBOOOJHOM BHJIE
Y UCIOJIb30BaHUE B TEXHUKE.

OIIK-1

JIP,
3,
VK,

13

10

DJIeMeHTbI OPraHu4ecKoi
XHMHUH

[TonaTnst 00 OpraHUYECKUX MOJIMMEpax
u onuroMmepax. MeToasl CHUHTE3a H
O0COOCHHOCTH BHYTPEHHEr0 CTPOEHHS U
(U3UKO-XMMHYECKHE CBOMCTBA
IIOJIMMEPOB. KoHcTpyknmonHbie
iacTuuyeckue  Maccol.  [lomumepHsbie
MOKPBITUS U KJIEH.

[Tomumepu3zaioHHbIE CMOJIBI,
MIOJIMATUIIEH, MIOJTUTPOTIUIICH,
MOJINCTUPOIL, TedII0H,

OIIK-1

I3,
VK,
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IIOJIMBUHUIIXJIOPH I, IMOJIMAKPHJIIAThI,

KaydyKH;

[TomukoHIEHCAIMOHHBIC CMOJTBIL:
dbenonpopmanpaerua, MOIUdIGUPHBIC
cMoyibl  (J1aBcaH),  IOJUAMUIHBIC

CMOJIBI (KaIllpoH, YHAHT, aHUN).

4. 2. Cmpykmypa Oucyuniunbsl

Obwas mpyooemkocms OUCYuniunbsl cocmasisem 4 3auemmuvle eounuywl (144 uaca)

Bua pabotsl (010)]0)
OO01ast TPy10€eMKOCTh 144
KonrakTHasi pabora: 51
Jexyuu (J1) 17
Ilpakmuueckue 3anamus (113) 17
Jlabopamopuwie pabomut (JIP) 17
CamocrositesbHas padora (CP): 66
Kypcosoii mpoexT (KII), kypcoBas

pabora (KP)

Pacuerno-rpaduueckoe 3amanue (PI'3)

Pedepar (P) 10
Occe (D)

CamocTrosiTenbHOE U3YUYECHHE Pa3/IeIoB 30
Kontponbnas padota (K) 11
Camornoaroroska (rmpopaboTka u 15

MMOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
Marepuaia y4eOHMKOB U y4eOHBIX
MocoOuii, MOATOTOBKA K TaO0OPAaTOPHBIM
U TPaKTUYECKUM 3aHATHUSAM,
KOJUIOKBUYMaM, pyOeKHOMY KOHTPOITIO

U T.J.),
KonTpounb 27
Bua uTorosoro KOHTpoJIA (3auer, DK3aMeH

IK3aMEH)




4.3. Jlexyuornnvie 3anamus

Ne
I

Tema

Bgenenune. Ctpoenue aroma. [lepuoaudeckuii 3aKkoH U EpUOJUUECKAst CUCTEMA IIEMEH-
toB J{.M.MenaeneeBa. Xumuueckas CBsi3b U CTPOCHUE MOJIEKYJL.

Oueprerudeckre 3(HEeKTbl XUMUYECKUX peakiuil. BHyTpeHHsAs Heprus U SHTAJIbIUS.
Tepmoxumusi. 3akoH ['ecca. Terora oOpa3oBaHus XUMHYECKUX coeauHeHui. [lonsaTue 06
SHTpONHH U dHepruu [ nooca.

CKOpOCTh XMMHYECKUX pEaKIMii, BIUSHHE Ha HEe Pa3IMYHBIX (PAKTOPOB. DHEPrus
AaKTUBALlMM XUMHUYECKOW peakuuu. KaTanu3 rOMOreHHbId M TeTepOreHHbId. XUMHUUYECKOE
paBHOBECHE B TOMOIeHHBIX peakiusax. [Ipunnun Jle-1llarense, cMeleHe paBHOBECHS.

Boma. JKectkocts Bombsl. OOmme CBOHCTBA PAacTBOPOB.  DJIEKTPOIUTHUECKAS
muccounanusa. I'mppomus coseit. PactBopumocts. OcMoc. [laBneHue mnapa pacTBOPOB.
3aMmep3aHue U KUIIEHUE PaCTBOPOB.

JlucriepcHbIe CUCTEMBI, HX KJIACCH(UKAIUS 110 CTETICHHU TUCIIEPCHOCTH B arperaTHOMY
cocrosinuto. Kosnmouaueie pactBopsl. Kosmonnoe cocrosinue Bemectsa. CriocoOsl moity-
YEeHUsI KOJUIOUAHBIX PACTBOPOB. AJCOPOIIMS B KOJUIOUAHBIX pacTBOpax, oOpazoBaHue
MULEIUIBL. DJIEKTPUUYECKUM 3apsii KOJUIOUIHBIX yacTull. Koarynsuus KoJIJIou10B.

OcHoBbI 3i1eKTpoXUMHUHU. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE DPEAKIUU. XHMHUYECKUE
HUCTOYHHUKHN 3JICKTpI/I‘ICCKOI71 OHCPIUH. BHCKTPOIIHBIC IIOTCHI U AJIBI. 3JI€KTpOJII/I3 1 3aKOHBI
IIEKTPONIN3A. DIEKTPOJIU3 B MPOMBINUIEHHOCTH. Metamsl. CtpoeHue, cBoiicTBa. CruiaBbl.
Koppo3sus meramios

OO61ue cBoiicTBa MeTaiioB U ciiaBoB. [lonydyenne metannos. Jlerkue
KOHCTPYKLIMOHHBIE METAJUIbI

Xumus d-3eMeHTOB. XUMHS 3JIEMECHTOB-HEMETAJIIIOB

OCHOBHbIE  TOHATHS ~ OPraHMYECKOM  XMMHH,  HUCHOJIB3yeMble B  XUMHUHU
BBICOKOMOIIEKYIISIpHBIX ~ coeauHeHnit  (BMC).  BrpicokomonekynspHble  COCAMHEHHS.
OcCHOBHBIE TOHATHSI, CIIOCOOBI ToydeHusi. CBONCTBAa MOJUMEPOB U UX HUCIOJIB30BAHHUE B

CTPOUTECIIBLCTBC.

4.4. Ilpakmuueckue 3aHAMUA (CeMUHAPCKUE 3AHAMUS)

Ne

pa3nesia pa3uesa

HaumenoBanue
Coaepsxanue pasgesa

1

Crpoenne aroma ATomHOe 11p0. OCHOBHBIE KOJIMUECTBEHHBIE XapaKTEPUCTUKHI
aToMa: aTOMHas Macca, 3aps sapa. KBanroBomexanuueckas
Mozelb aroMa. [leproinuecknii 3aKOH U CUCTEMA DIIEMEHTOB
J.W1. MenneneeBa, 3J€KTpOHHBIE (DOPMYIIBI aTOMOB M HOHOB.

Xumuueckasi cBsi3b M | TUnbsl XumMuueckoi cBszu. KoBaneHTHas cBsi3b M €€ BHIBL
Me:kMoJiekyaspHble | CBolicTBa M crocoObl oOpazoBaHus. OOMEHHBIH M JOHOPHO-
B3aHMMO/IelCTBHS aKIENTOPHBIH MeXaHU3Mbl 00pa30BaHMs KOBAJICHTHOW CBS3H.
OcHOBHbIE TOJNOXKEHHUS] MeTojna BaleHTHbIX cBszeir (MBC).
OCHOBHBIE XapaKTEPUCTHKH XHMHUYECKOH CBSI3M - JUIHMHA,
HaNpaBICHHOCTh W dHeprus. KparHocTs cBsizu. BaneHTHBIC

YTJIBL.




['ubpuau3anus aToMHBIX opOuTaneil. TUMIbl rHOpUIN3AUH. G-
u 7- cBsizu.Meron MonekyispHeix opOutaneit (MO JIKAO).
OcHoBHble nonoxenus merona MO.

DJIeMEeHTHhI
XHMHYECKOM
TePMOJAMHAMUKH

DK30- W DHIOTEPMHYECKHE pEaKIMH. |epMOXUMHUYECKHE
ypaBHEeHHs. 3aKOoH ['ecca U clieicTBUE U3 HETo.

[TonsiTHE 00 SHTPONUU. DHTPOIHUS U IEPUOTUICCKUAN 3aKOH.
[TonsTus 06 sneprun 'm66ca oOpa3oBaHUs BEIIECTB, KAK MEPhI
PEaKIMOHHON CIIOCOOHOCTH. DHTATBIUHHBIA U SHTPOIHHHBIHA
¢bakTopsl mpoueccoB. Kpurepuii caMonpoun3BoIbHOTO
MPOTEKaHU XUMUYECKUX PEaKIiii B n300apHO-
U30TEPMHUUECKUX YCIOBUAX

XumMuyeckas
KHHETHKA U
XHMHYECKOe
paBHOBecHe

Ckopocts peakuuu. CKOpOCTb pPEAKLUMM B TOMOICHHBIX U
TeTEPOreHHBIX CUCTEMAX.

@DakTophl, BIMAKIIAE HAa CKOPOCTh XHUMHUYECKHUX PEaKLHM.
3aBUCHUMOCTb  CKOPOCTH XUMHYECKHX  pEakUMid  OT
KOHLEHTPALUU Pearupyroniux BEHIeCTB. 3aKOH JEHCTBUS Macc.
Koncranta ckopoctu peaknuum M €€ (PU3HYECKHA CMBICIL.
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEPATYPBHI.
[IpaBuno Bant — Todda, TemmeparypHbiii Kod(hPUIHEHT
CKOPOCTH peaKLUu.

IIpencraBineHre 0 TEOPUM aKTHBHBIX CTOJIKHOBEHHMH. DHEprus
aKTUBALIUU .

3aBHCUMOCTb CKOPOCTH XMMHYECKON PEAaKLIMK OT TEMIIEPATypBl,
SHEPruu aKTUBAlUM M DHHTPONMM AaKTUBALMU. YpaBHEHUE
AppeHnnyca.

PacTBoOpsbI.

Knaccugpukauus pactBopoB. Teopust pactBopoB. CrocoObl
BBIPQ)KEHUS! KOHLIEHTPAIIMH PACTBOPOB.

PactBopuMoCTh. 3aKOHOMEPHOCTHM pPACTBOPUMOCTH Ta30B B
KHUJIKOCTSIX, IBYX KHJIKOCTEH, TBEPJIBIX BELIECTB B KUAKOCTSIX.
3akoH I'enpu. BausHue Ha pacTBOPUMOCTH  MPUPOABI
KOMIIOHEHTOB, TeMIepaTypsl U JTaBJICHUSL.
[Iepexpucramumsanuy 1 SKCTPaKIIHsL.

PazbaBiieHHBIE paCTBOPHI HEANEKTPOIUTOB.

Ocmotunueckoe napneHue. YpasHenue Bant-I'opda. ObpaTHbIi
ocMoc. J[aBleHHME HACBHIIIEHHOIO Iapa HaJl pPacTBOPOM. 3aKOH
Payna.  TemmepaTypsl ~ KMIEHHUS W KpPHCTaJTIM3alUH.
Kpunockonust u 30yinockonus.

DIIEKTPOXUMHYECKHE
npouecchl.
DIeKTPOJIM3.
Koppo3us meraiios

Baxkueiimne OKUCIUTENM W BOCCTAHOBUTENIU. [I3MeHeHue
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ CBOMCTB  BEIIECTB B
COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Tpynmax H
nepuogax. CTeneHb OKUCICHUS.

Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIBHBIX pPEaKLIUM.
OcHOBHBIE METO/IBI COCTaBIICHUs ypaBHeHH OBP.

BnusHue teMmeparypbl, KOHLIEHTPAaLlUM pPEareHToB, HX
MIPUPOJBI, CPEABI U IPYTUX yciaoBUM Ha npotekanue OBP.
VYpaBuenne Hepacra.  OKHCIMTENBHO-BOCCTAHOBUTEIBHBIN
noreHuuan.  HampasiieHne — NPOTEKaHHUS ~ OKUCIIHUTEIBHO-
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BOCCTAaHOBUTEILHEIX peaKuuii. OKHCIIUTENBHO-
BOCCTAaHOBUTEIILHBIA DKBUBAJICHT.

OBP kak uctouyHuk 3arps3HeHus cpeanl. McnonszoBanue OBP
JUISL OYMCTKHU CTOYHBIX BOJ, 00€33apakHBaHUs BO3yXa U BOJbI,
00e3BpexnBaHUSI TOKCMHOB. PaBHOBecHe Ha TpaHUIE METall —
pacTBOp. DJEKTPOAHBIA MOTEeHUUAN. BomopomHblil 37eKTpos
cpaBHeHMs. Psn HanpsbkeHMH, (QaKTOpbI, ONpPENeNsIOnue
IIOJIOKEHHUE MeTajula B PsAy HaNpspKeHUM.  XUMHUYECKHE
HUCTOYHUKHU DJIEKTPUYECKOTO TOKA. ['albBaHUYECKHUE DIIEMEHTHI.
CranpapTHble NOTEHLHMAJIBI OKUCIUTENEH U BOCCTAHOBUTEIIEH.
DNEeKTpOABMKYILAsA CUia TajlbBaHUYECKOro ayeMeHTa. Pacuer
M3MEeHeHUus »sHepruu [ubbca B peaknusx. 3aBUCUMOCTH
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX NOTEHINAJIOB oT

KOHLIEHTpalLluu peareHToB. Y paBHeHue HepHcera.

OO6uue cBolicTBa ®uU3NYECKUE CBOKMCTBA METAIJIIOB. XMUMHYECKHE CBOMCTBA
MeTaJI0B METaJIJIOB, UX BOCCTAHOBUTEJIbHASL CIOCOOHOCTD.
criaBoB. [lonydyenne | B3anmonencTerue pa3inyHbIX METALUIOB IPYT C IPYTOM.
MeTAJLJIOB. DU3HKO-XMMHUUYECKHUI aHAJIN3 METAINIMYECKUX CIUIABOB.
HNHTepMeTaminueckue COeIMHEHHS U TBEP/IbIE paCTBOPBI
MeTauioB. Mcnonb30BaHNe METAIUIMYECKUX CIUIABOB U
MOKPBITUH B TeXHUKE. PacipocTpanenue u popMbl HaX0XKICHUS
METANINYECKUX JIEMEHTOB B Npupo/e. 3BieueHne Meramion
u3 pya. OCHOBHBIE METO/1bl BOCCTAaHOBJICHUSI METAJIJIOB.
DnexTpoauTHIecKoe padhuHUPOBaHNE. 30HHAS TIABKA.

4.5. JlabopamopHvle pabomsi

Ne TEMBbBI IABOPATOPHBIX 3AHATUN
1 OrnpezenieHre MOJIEKYJISIPHOW MacChl YIIIEKUCIIOTO rasa.
2 Omnpenenenne MOJIIPHONM Macchl SKBUBaJIEHTa METaJLIaA.
3 CKopoCTh XMMHUYECKUX PEaKlUU U (HaKTOpbI BIUAIOMIKE HA Hee. | OMOreHHbIN 1
reTEepPOreHHBIN KaTalnus.
4 DIEKTPONUTHYECKAs AUCCOLMALMS. DIEKTPOIIHU3.
5 OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
6 Xumnueckue cBoiicTBa Meramuio. Kopposusi.
7 XHUMHUYECKHE CBOIICTBA raJIOTCHOB
8 Bbop, antomuHuii, UX COEAUHEHUS, CBOKCTBA.
9 VYrnepoa, KpeMHUI, X COEIMHEHUS U CBOMCTBA.
10 On0BO, CBHHEI, UX COCNHEHHNS U CBOMCTBA.
11 CBolicTBa IIMHKA U KaJMUs, UX OKCHJIOB M THIPOKCHJIOB.
12 Marnuii, MmeJib, IX COCAUHEHHUS U CBOMCTBA.
13 XpoM, €ro COeIMHEHUS U CBOMCTBA.
14 Mapraseri, ero COeqIMHEHHs U CBOMCTBA.
15 Kene3o, ero coeMHEHNST U CBOMCTBA.
16 Ko06aneT ¥ HUKEb, X COEIUHEHUS U CBOMCTBA
17 Kucnopoaconep:xaiiye opraHi4ecKue COeTNHEHUS




4.6. CamocmosamenvHoe uzyueHue pazoenos OUCYUNIUHbI

Ne
paszzena

BOHpOCH, BBIHOCHUMBIC Ha CAMOCTOATEIIBHOC U3YUYCHUC

1

KoBasienTHast cBs13b U €€ Buabl. CBOMCTBA U criocoObl oOpazoBanus. OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA MEXaHU3MBI 00pPa30BaHUS KOBAJICHTHOW CBS3H

Kputepuii caMonpou3BOJIBHOTO NMPOTEKAHUSI XUMUYECKMX peakuuil B M300apHO-
N30TEPMUYECKUX YCIOBUAX

3akoH geiicTBusi Macc. KoHCTaHTa CKOpPOCTH peakiuu U e (PU3MYECKHd CMBICI.
3aBHCUMOCTh CKOPOCTH XMMHUYECKON peakiuu oT Temreparypsl. [IpaBuno BanT —
I'odda, TemneparypHsbiii K03PGUITUEHT CKOPOCTH PEAKIIHH.

Ocmotnueckoe napneHue. YpaBuenue Bant-I'odda. Obpatsiii ocmoc. [laBieHue
HACBILLIEHHOrO0 Iapa HaJ pacTBopoM. 3akoH Paynsa. TemmepaTypbpl KUIEHHS H
Kpuctayum3anuu. Kpruockonus u 30yTMOCKOHSI.

YpaBHeHue Hepucra. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIM MOTEHLHAL.
HampaBnenue  mpoTekaHust  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX  PEAKLUN.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIN SKBUBAJICHT.

I/IHTCpMeTaHHI/I‘leCKHC COCAMHCHUA n TBEPALIC PacCTBOPLIL MCTaIJIOB.
Hcmonp30Banne METANIMYSCKUX CILNIABOB U HOKpI)ITI/Iﬁ B TGXHI/IKG.KepMeTLI n ux
HCITIOJIB30BaHHUEC

[IpobGnema Jierkux KOHCTPYKLMOHHBIX MaTepuaiaoB. MarHuii u Oepuiuiuil.
Amromuauii. Tutan. OCOOCHHOCTH CBOWCTB MarHusi, OCpWIUINS, ATIOMUHUS H
TUTaHa, HaxXOXJEHHE B IPHUPOJE, BbLIEIEHUE B CBOOOAHOM BHIE U B BHUJE
coequHeHui. Vcronp30BaHne JIETKUX METAJUIOB B TEXHHUKE.

[Toarpynmna xpoma: O6mas xapakrepuctuka. [lonydeHnue, cBoiicTBa 1 MpUMEHEHUE.
OKHUCIINTEIILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA COoeqUHEHNI. KHCIOTHO-OCHOBHBIE
CBOWCTBA MPOCTHIX BEUIECTB, OKCUJOB U TUIPOKCHJIOB.

S OneHoyHble MaTepHaJbl UIA TEKYIIero KOHTPOJSA  YCIeBAeMOCTH

l'lpOMe)KYTO‘{HOﬁ aTrrecranmumn

quy PaBCH 3apsAn aaApa U YUCJIO 3JICKTPOHOB B ATOMAX CJICAYIOIIUX 3JICMCHTOB: YIJICPOJ C, cepa

5.1. OneHo4HbIe MATEPHAJIBI VIS TEKYIEr0 KOHTPOJIsI YCIIeBAeMOCTH

3amauu:

Hu

3amaun pemaroTcs Ha MPaKTHYECKUX 3aHATHUAX M Ha KOHTPOJIBHBIX paboTax B paMKax
0aJIbHO-PEUTHHTOBBIX MEPOIIPUATHI. B paMKkax TeKyliero KOHTpoJis CTyJ€HT MOXeT Ha0path 27
O6amoB 3a pemieHue 3aaad (18 GamwioB 3a TpH KOHTpOJbHBIE pabOThI B paMKax OallIbHO-
PEUTHHIOBBIX MEPONPUATUI U 10 3 Oayiia B KaXAbli pyOEKHBIM MPOMEXKYTOK Ha MPaKTUYECKUX
3aHATHUAX). bamibl mpocTaBislOTCS B 3aBUCUMOCTH OT MPOLIEHTA BBINOJHEHUs 3ajaud. THUIoBbIe
3a/1a4M IPUBOSATCS HUXKE.

3amanue 1:

S, mens Cu, Gapuii Ba, cepebpo Ag?
e HazoBurte 3J€MEHT, B sJJpe aToMa KOTOPOTO COACPKUTCS 11 MPOTOHOB.
e Ha3oBuTe 3JI€MEHT, B aTOME KOTOPOTO COJIEPIKUTCS 26 3JICKTPOHOB.

o 1 11 2
YeMy paBHO YHCIIO HEHTPOHOB B aTOMax cieayromux u3oromos: N, '°Sn, 2°U?

e Hanummre CMMBOJIBI U30TOIMOB 0JI0BA, aTOMBI KOTOPBIX coaepxkat 66, 68, 69, 71, 72 HeiTpoHa.

e Omnpenenute MOJIEKYJISIPHYIO MacCy BOJIbI, MOJIEKYJIbl KOTOPOM coiep KaT TSXKENbIi H30TOI

BOJIOPOJIa — AEHUTEPHUN.
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DneMeHT MeJlb CYIIECTBYET B BUJE JBYX U30TOIIOB! SCuu “Cn. Copepxanue B IpUPOAE
IepBOro n3orona paBHo 73 %, BToporo — 27 %. BeiuncanuTe OTHOCUTENBHYIO aTOMHYIO Maccy
MEIH.

Uemy paBeH MOPSIKOBBIII HOMEp 3J€MEHTa, MaCCOBOE YMCIIO OJIHOTO U3 U30TOMOB KOTOPOIO
paBHO 31, a 4KCIO0 HEUTPOHOB paBHO 167

Snpo aroma HEKOTOPOTO 3JIEMEHTA COAEPKUT 31 HEUTPOH; YUCIIO ANEKTPOHOB B aTOME PaBHO 26.
HazoBute 351€eMeHT, H30TONOM KOTOPOTO SBJIAETCS AAaHHBIN aTroM. HanuiuTe cuMBoI 3TOrO0
U30ToIa.

CKOJIBKO 3JIEKTPOHOB Y IPOTOHOB BXOAUT B COCTAaB aTOMa 3JIEMEHTA, KOTOPBIN HAXOAUTCA: a) B 5-
M MepHoJie U B T0004HOi noarpymnme VI rpymnmsr; 6) B 4-M nepuoje u B riaaBHoi noarpymme 111
rpyImbI?

Uewm onpenenstorcss XMuMUYECKUE CBOWCTBA 3JIEMEHTOB?

[TomuuHsieTcs u ABMXKEHUE 3JIEKTPOHA 3aKOHAM KJlaccuueckoi Mexanuku? Kak Ha3piBaeTcs
paznen (GU3NKU, KOTOPBII U3y4yaeT IBUKEHNE MUKPOYacTUIL?

Urto Ha3bIBaeTCsi aTOMHON OpOUTAIIBIO?

Urto xapakTepusyeT riaaBHoe kBaHToBoe uncio? Kakue 3HaueHust oHo nmpuHuMaeT? Urto
HA3bIBACTCS SHEPreTUYECKUM ypoBHEM? UemMy paBHO YHCIIO OpOHTAIel Ha JAHHOM
SHEPTeTUYECKOM YPOBHE?

Uro Ha3bIBaeTCs AMEKTPOHHOU 000JI04KOM (3IEKTPOHHBIM CclloeM)?

Uro xapakrepusyeT nodouHoe (opOuTanbHoe) kBaHTOBOE uncio? Kakue 3HaueHus: OHO
MPUHUMAET AJI KaKIOr0 SHEPTreTHYECKOrO YPOBHS?

Kakyro popmy uMeroT u Kak Ha3bIBAIOTCS OPOUTAIH, JIJIs1 KOTOPBIX MOOOYHOE KBAHTOBOE YHCIIO
paBHo: a) 0; 6) 1?

Kak HaspiBaroTcs opOouTany, st KOTOPBIX MOO0YHOE KBAHTOBOE YHCIIO PaBHO: a) 2; 6) 3?7 YUro
TaKO€ YHEPreTUYECKUH IO JypPOBEHb?

YeMy paBHO 4KCIIO TOJYPOBHEN Ha JAHHOM SHEPreTUYECKOM YpOBHE?

Yro xapakTepu3yeT MarHUTHOE KBaHTOBOE ynci0? Kakue 3HaueHNs OHO IPUHUMAET IS
KaX/10T0 SHEPreTUYeCKOro noAypoBH:? UeMy paBHO 4nciio opOuTaneil Ha 3HepreTHIECKOM
MOAYpOBHE?

YeM oTiMyaroTCs APYT OT Apyra opoUTaNy, HaXOAAIIHUecss Ha OJTHOM IOypOBHE?

Yro xapakTepu3yeT CIMHOBOE KBAHTOBOE YHMCIIO?

Kakue 3HaueHns oHO IpUHUMAaET?

Kax ¢popmynupyercs npunnun [aynu?

Kaxue 31eKkTpoHbl Ha3bIBaIOTCA: a) CIIAPEHHBIMU; 0) HeCTapEHHBIMU?

Kaxoii npuHIMI onpesenser NopsAa0K 3al0JHEHHs aTOMHBIX opouTaiei anektponamu? Kak oH
bopmynupyercs?

Yrto Takoe OCHOBHOE COCTOSIHME aToma?

B kaxoMm nopsiike 371€KTPOHBI 3aIIOJIHSIOT SHEPTETUUYECKHE TOLYPOBHNU?

UYem onpenernsercs 3HEPrus MOLypOBHsI coriacHo npasuily Kieukosckoro?

Kax ¢popmynupyercs npasuio ['ynaa?

UTO MOKa3bIBAIOT AIEKTPOHHBIE (HOPMYJITBI AaTOMOB?

UTo MoKa3bpIBaIOT AIEKTPOHHO-Tpaduaeckue GopMyisl aTOMOB?

B aromax kakux 37€MEHTOB IPOUCXOINUT «IIPOCKOK IEKTPOHa» ¢ 4s- Ha 3d- mogypoBeHb? Uem
OH 00ycioBiIeH?

Kakoii Tun rubpuauzanmu xapakrepen is: a) kpemuaus B SiCly; 6) maraust B MgBr»; B)
amoMuHus B A1Br;? Hapucyiite cxeMbl nepekpbIBaHUS 3JEKTPOHHBIX 00JIAKOB B TAHHBIX



Mouekynax. KakoBa reomerpudeckasi opMa 3TUX MOJIEKy? SIBISIFOTCS TU OHU TOJISIPHBIMU HITH
HEMOJIIPHBIMU ?

e Kakue 13 cieAyronmx MOJICKYI SIBISIOTCA MOJAPHBIMUA U Kakue — HenossipHeimu: OF,, MgBr,,
PCI;, BC13, H,S, A1Br3? Ilouemy?

e Mornekyna okcuna yraepona (IV) CO, umeer nmunelinyto hopmy. CKOIBKO G- B T-CBSA3EH B ATOU
Monekyie? Kakue anekTpoHHbIe 00J1aka aToMa yriepo/ia y4acTBYIOT B 00pa30BaHUU 3TUX
cBsazeit? SAsnstercs iiu Monekyia CO; MoisipHON UM HEMOJISIPHOMN?

e Kakue u3 ciienyronmx peakiuil sBiastoTCsl OKUCIUTEIbHO-BOCCTAHOBUTEIHLHBIMHU:

a) KOH + CuCl,; — KC1 + Cu(OH),;  6) KBr + Cl; — KC1 + Bry;

B) Fe(OH); — Fe,05 + H,0; r) Pb(N03)2 — PbO + NO, + O,?
3ananue 2:
e 3aKOHYHUTE YPaBHEHUS CICIYIOIINX MPOIECCOB:
a) Al°-3e = B) N? - 5¢ = 1) Br, + 2e =
6) ST+ 8¢ = r) Fe™ +le” = e) Mn"™ - 5¢'=

Kakue u3 HUX SIBJSIOTCS MPOIECCAMH BOCCTAHOBJICHUSA?

e Kakue 13 ciaeayronmx BeuecTB MOT'YT ObITh: a) TOJIBKO OKUCIIUTEISIMU; 0) TOIBKO
BOCCTaHOBUTEIISIMH; B) U OKUCIUTENSIMH, U BoccTaHoBuTemsaMu: Cr0s, MgzP,, Na,Cr04, SO,, K1,
KNOz, L1C104, KH, Fe, H202, (NH4)28‘7

e VYKaXdTe TUN KAKJIOW U3 CIEAYIOUIUX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:

a) P+ KOH + H20 — PH3 + KH2P02;

6) HzSO3 + st — S+ H20; B) KCIO3 — KCI1 + KC]O4,

F) NH4N03 — NzO + Hzo; I[) Cu+ HNO3 — CU(N03)2 +NO + Hzo;

e) AgNO; — Ag + NO, + 0,5 K) Fe + Cl, — FeCl;.

e MeTo/10M 3JIEKTPOHHOTrO 0anaHca COCTaBbTE YPAaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKiuii, KOTOpbIE MPOTEKAIOT IO CXEMaM:

a) HzS + chr207 + HzSO4 — S+ CI'z(SO4)3 + K2S04 + H20

6) C + HNO; — C0, + NO + H,0

B) MIlOz + Na8103 + HN03 — HMl’l04 + B10N03 + NaN03 + H20

I') Nal + Na103 + HZSO4 — Iz + Na2804 + H20

I[) Mg + HN03 — Mgm03)2 + NzO + H20

e) Pb02 + MHSO4 + HNO3 - PbSO4 + PbO\IO3)2 + HMn04 + HzO

) KMn04 + NH3 — KNO3; + Mn0, + KOH + H,0

3) chr207 + HC104 + HI — CI‘(C104)3 + KC104 + 12 + H20

I/I) H2C204 + KMH04 — C02 + K2C03 + Ml’l02 + H20

I() C6H1206 + KMH04 + H2804 — C02 + MHSO4 + KZSO4 + H20

s KaxK 01 peakuy YKa)KUTe BEIIECTBO-OKUCIMTEND U BEIIECTBO-BOCCTAHOBUTEND, ITPOLIECC
OKHCJICHUS U MPOLECC BOCCTAHOBJICHUS.

KonTtpoabnas padora

1) munoevie 3a0anun K KOHMpPOILHOU padome

1

1. ChopmynrpoBaTh OCHOBHBIE Fa30BbIE 3aKOHBI.
2.Macca 107 v’ asora (n.y.) paBHa 1,25 1 -107kr. BeIYHCIIHTE [TOTHOCTD 430Ta 110 BOZOpOLY U
BO3yXY.
3. Bpiuucnure MOJSPHYIO Maccy SKBHUBaJIeHTa METajljla, €ClM B €ro XJOpHUAE MaccoBasi JOJs
xjopa 79,78%, MonsipHas Macca 3KBHBaJICHTa Xjopa 35,451/Mob.
4. PaccunTaiiTe JJIMHY BOJIHBI AJIEKTPOHA, €CJIA CKOPOCTh ABUKEHHUS JIEKTPOHA PaBHA 2-10° m/c.
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5. Ckonbko cBoOoHBIX d -opOuTaneit cogepkutcs B aromax Sc, Ti, V?
Hanummure snekTpoHHbIe POPMYIIBI aTOMOB 3THX JIEMEHTOB.
2
1. Ilpunnun IMaynu. [IpaBuno I'yaaa. 2 npaBuia KiieukoBcKoro.
2. Macca 87-10°w° napa mnpu 62°C u masnenuit 1,01-10° ITa paBHa 0,24:10” kr. Boramcimre
MOJIEKYJIIPHYIO MacCy BEIIECTBA U Macca OJIHOM MOJIEKYJIbI BELIECTRA.
3. Boruncnure momspHyro maccy skBuBaieHTa KHSO4 B cnemyrommx peakuumsax: KHSO4+
BaCl, - BaSO 4+ KC1 + HCI
KHSO, + KOH = KQSO4 + HZO
1. Beruncnute sHepruto (3B) Bo30yxkneHus anekrpona B arome Na, eciid apsl ero
MOTJIONIAOT (DOTOH € JUTMHOW BOJIHBI 4340- 101 M.
5.0HepreTuyeckoe COCTOSHUE BHEUIHEr0 OJJIEKTPOHA aToOMa OIUCBIBACTCSA CIEAYIOIUMU
3HAQYEHUSIMU KBAHTOBBIX ymces: 1 — 3; [ = 0; m; = 0. ATOMBI Kakux 3JI€EMEHTOB MMEIOT TaKOU
anekTpoH? CocTaBbTe AIEKTPOHHBIE POPMYIIbI AaTOMOB ITHX JIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOU CBSI3H.
2. Onpeennre MOISIPHYIO MAcCy JBYXBAICHTHOTO MeTaiuia, ecian  14,2-107 kr
OKCHJIa 9TOr0 MeTaimia o6pasyrot 30,2-10™ kr cynbdara Meramia.
3.Boruncaute nnuny cBsazu C-Cl B CCL4 o cneayromum T1aHHbIM: JUTMHBI CBSI3Ed
C-C u CI1-C1 paBHBI COOTBETCTBEHHO 1,54-10'10 n 1,99~10'10M.
4. Jlng atoma € 3JIEKTPOHHOM CTPYKTYpOM 1S?28?2P* Brmmmre B Ta0JIMIly 3HAYEHUS YEThIpeX
KBaHTOBBIX YHCEI: I, |, m, mg onpeneanTe Kbl U3 AIEKTPOHOB B MapajlIeIbHOM COCTOSIHUU
Howmep anexrpona ... 1234567
n..
I..
mj ...
m ...
5. BbluncianTe CpeiHIOK MIOTHOCTh MO BOAOPOAY U MO BO3AYXY ra3oBOM cMecH, 00bEeMHbIE
noniu ra3zoB B kotopoit 1y1st CHy u CoH; paBHbI 52 11 48%
4
I. O6mee monsitTre o pactBopax. PactBopumocTts. [IpaBuno CemMeHUYEHKO.
2.11pu cunrese ammuaka N, + 3H, <-> 2NH3 paBHOBecue ycTaHOBWIIOCH IPU
CJIEIYIONINX KOHIIEHTPAIUIX BEUIECTB (MOJIb/J):
Cn2 =2,5; Cip = 1,6; Cnps = 3,4. BeruuciauTe KOHCTAaHTY paBHOBECHSI TON
pPEAaKIHUH U UCXOIHbIE KOHIeHTpaunu N, u Hy.
3.B cocTtossHMM paBHOBECHS CUCTEMBI
CO, + H, <> CO + H,O
pEaKIMOHHAs CMECh MMesia 00BEMHBIN COCTaB:
22% CO2,41 % Hy. 1 7% CO u 20% H,O.
Beruncnure Kp u Kc ns sroit peakiuu npu 1900K.
4. B xakoii macce BoJIbI ciietyeT pacTBOpuTh 30r Opomuaa Kaaus ISl MOTydeHUs
pacTBopa, B KoTopoit maccoBas nosst KBr paBaa 6%?
5
1. Pa3baBneHHBIC pacTBOPHI HEdNEKTpoauToB. JlaBnenue napa. (1mu 3akon Payms).
2. Boruncaure MmosspHyro KoHueHtpauuio K,SOs B 0,021 kxotoporo conepxkurcs 2,74
PacTBOPEHHOTO BEIIECTBA.
3. Hanumure BeIpa)keHHUsI KOHCTAHT PaBHOBECHS CIEAYIOIIUX OOPATUMBIX PEaKIIHA:



1) Fe;04 +4H; <> 3F6(T) + 4H20(r)
2)4HC1+0,<->2H,0 + 2Cl1,
3)C + CO,<->2CO0O
4.I1pu HEKOTOPOU TeMIepaType KOHCTaHTa PABHOBECHUS PEAKIIUU
H,+ Br,<->2HBr paBna 1. Onpenenure cocTaB paBHOBECHOM PEaKIMOHHOW CMECH, €CIU IS
peakiuu ObuH B3sTHI 1MOs Hy 11 2 Moue Br.
Pegepar
3a mOArOTOBKY U 3alMTy pedepara CTYACHT MOXKET Habparh 6 6amioB (mo 2 Oamia 3a TpH
KOHTPOJIbHBIE PEUTHHTOBBIE TOUKH). [Ipu moaroroBke pedepara CTYISHT JAOKEH O3HAKOMUTBCS C
OCHOBHOM U JIONOJHUTEIBHOM JMTEpaTypod, BKIIOYAs CIPAaBOYHbIE MW3JAaHUS, 3apyOEKHbIE
MCTOYHUKHU, KOHCIIEKT OCHOBHBIX MOJIOKEHUH, TEPMUHOB, CBEACHUM, TPEOYIOIIUX 7Sl 3alIOMUHAHUS
U ABISIOLIMXCS OCHOBOINOJAralolmMMu B 3Toi Teme. HeobOXoauMo COCTaBUTH aHHOTAIMHM K
MPOYUTAHHBIM JIMTEPATYpHbIM HUcTOYHUKaM. CTpykTypy pedepara CTYIEHT OIpEAeseT cam.
OneHuBaHUE MPOBOJUTCS C YYETOM KOJIMYECTBA OOPaOOTAHHBIX JUTEPATYPHBIX HCTOYHHUKOB,
KadecTBa odopmiieHHs pedepara, OTBETa Ha BONPOCHI o pedepary. Temy s pedepara CTyIeHT
MOJKET IPEUIOKHUTH CaM, JINOO BHIOPATH U3 MIPEIOKCHHBIX.
1) nepeuenv mem pecghepamos
HcTopust OTKPBITHS paJIMOaKTHBHBIX METAJIJIOB.
MeTto1p1 KOH()OPMALIMOHHOTO aHAIH3A.
OcHOBHBIE TIOJIOKEHUSI TEOPHH TOMOXUMUYECKUX PEAKIIHIA.
Koopaunanuonnas Teopusi Bepuepa.
KoopauHanuonHsie coeTMHEHUs ¢ OMOJIMTaH/1aMu.
TepMmoanHaMuueckas U KuHeTuueckast ycronuusoctb KC.
CoBpeMeHHbIE TEOPUH PACTBOPOB.
buonorundeckue GpyHKIIMU OMOMETAIIIIOB.
Kpuockomus. D0ymumockonusi. Bo3MOXKHOCTH METOIOB.
Onektpodopes. Dnekrpoocmoc. [IpuMeHeHre Ha MpaKTHKE.
Hucnepcubie cuctembl. Kommonsl.
[TpocTpaHCcTBEHHO-BpEeMEHHAasi caMOOpraHu3aius B GU3NKO-XUMHUECKUX CHCTEMaX.
Teopust KpUCTATUIMYECKOTO TOJS TUTAHIOB.
MeToapI TUCTIEPCHOHHOTO aHAIK3A.
Tect
B Tedyenme cemecTpa CTYIEHT MPOXOJUT MPOMEKYTOUHOE TECTHPOBAHUE IO TPEM TOUYKAM.
Kaxxnast peliTuHroBasi Touka olleHHBaeTcss MakcuManbHO B 6 GamnoB (100% Beimonnenus 30
KOHTPOJIbHBIX 3a/1aHU).
Crynenrt, HabpaBmmii 92-100% moxygaer 6 6amnos; 67-91% - 5 6annos; 51-66%- 4 Ganna;
34-50% - 3 6amna; 17-33%- 2 6amna; 1o17% -1 6amn.
1) munoewvie mecmoewie 3a0anus
1. CamMonpou3BOIBHBIN pacmiaj MOJIEKYJ paCTBOPEHHOTO (MHOT /A - PACIUIaBIIEHHOTO) BEIIECTBa
Ha KaTHOHBI M AHHOHBI HAa3bIBACTCHL. ..
-2 DJIEKTPOJTH30M
- MIOHHON TTPOBOAUMOCTBIO
-: TOMOT€HHBIM KaTaJIn30M
+: SJIEKTPOTUTUYECKON TUCCoUanue
I: T3 195 Tema 6-0-0
2. Mepoii 2IeKTpOTUTHIECKON JUCCOIHAIINH IEKTPOIUTA TIPUHATO CUUTATb...
+: CTENEHDb UCCOLMANU
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-2 MOJISIPHYIO KOHLIEHTPAIUIO PacTBOpa

-: pH pactBopa

-: KOHCTaHTY THIPOJIN3a

4.K CUJIbHBIM 3JIEKTPOJIUTaM OTHOCHUTCH...

+: XJIOpHU HATPUA

-: CEpHUCTas KUCII0Ta

-: cynbduT Kamus

-: YKCyCHasl KUCJIOTa

5. Uemy paBHa konueHtpanus nonoB H B pactsope KOH ¢ xonuentpanueii 0,01 moms/n npu
YCIIOBUH, YTO FMAPOKCHU/L KaJIUs IPOAUCCOLMUPOBAII HALEI0

+: 10-12 monb/n

-2 0,01 monw/1

-: 10-14 monw/n

-2 IOCKOJIbKY PacTBOP IIEIOYHOM, B HEM HE MOTYT MPUCYTCTBOBaTh HOHBI H+ (T. e. [H+] = 0)

6. Paccunraiite pH: a) constHON KHUCIOTHI ¢ KoHIeHTparuei 0,1 Moib/i; 6) BOAHOTO pacTBOpa
THJIPOKCUAA KaJusl ¢ KOHLeHTparuen 1,0 MoJb/i, cunTasi, 4TO yKa3aHHbIEC BEIIECTBA TUCCOUUPYIOT
IIOJIHOCTBIO

-:a)7;0)7

+:a)1;0) 14

-2a)14;0) 0

-1a)2;0) 12

7. OprodocdopHas KUCIOTa TUCCOLMUPYET MO TPEM CTYIEHSIM, IIPH 3TOM KOHCTAHTBI
JUCCOLMAIMH 110 KaX/10M CTYIIEHH CBSI3aHbl COOTHOILIEHUEM:

- K1> K2<K3

- K1<K2<K3

+: K1>K2>K3

-: K1<K2>K3

8. Crenens nucconuanuu cynbdara Hatpus B pactBope 100%, konuentpauus conu -0,4
MoIib/1. YeMy paBHBI KOHIICHTPAIIMN aHHOHOB U KATHOHOB B JAaHHOM pacTBope?

+: 0,4 u 0,8 MOJB/JT COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIB/IT COOTBETCTBEHHO

-: 0,14 u 0,56 MOJIB/TT COOTBETCTBEHHO

-: 0,44 n 0,28 MOJIB/TT COOTBETCTBEHHO

20. ITorenuuman BOAOPOIHOTO IEKTPOAA 3aBUCUT OT

+: KoHlleHTpanuyu HOHOB BOAOPOJa B pacTBOpE

-: laBnenust BoJjopo/ia B ra3oBoi (aze

-: Temneparypsl

- AKTUBHOCTH MOHOB

21. Cymma Bcex KO3 GUITMEHTOB B MOJICKYJISIPHOM YpaBHEHUU PeaKIIUU
CrCl3+NaClO+NaOH=Na,CrO4+ ... paBHa

+:31

-1 14

=12

- 10

22.: B aToMe renusi BAJICHTHBIE SJIEKTPOHBI Pa3MEIICHBI TI0 OpOUTAIISM

-2 1sl

-1 2s1



- 1s2

+: 282

23. Yucno BaJE€HTHBIX AJIEKTPOHOB Y aTOMa KaJIbIUs

-1

+:2

-3

-4

24.OKHUCIUTENTHbHO-BOCCTAHOBUTEIbHBIE TTOTEHIIMAIIBI 3aBUCST OT

-: KoHIIeHTpalnu OKUCIUTENBHOM U BOCCTAHOBUTENHHON (hOPM BEIIECTB

-: TeMIIepaTypbl

+: pH cpenbl

-: [Ipupoas! pacTBOpUTEIS

-: JlaBeHust

25. I3 mepeuyncieHHbIX HUXKE BEIICCTB CAMBbIM CHIIBHBIM OKUCIIUTEIIEM SIBJISICTCS . ..

-: [lmaBukoBast KucioTa

+: prop

-2 KUCJIOpOJ

-: TUIaTUHA

26. CteneHb OKUCIICHHS KUCIOpOa: a) B BOJIe, 0) B EPOKCHIC BOAOPO/Ia COOTBETCTBEHHO
paBHBI

- 252

- =212

+:-2; -1

- 42:0

27.: CreneHU OKHCIICHHUS XpOMa: a) B XpOMaTe Kayus, 0) TUXpoMare Kajaus COOTBETCTBCHHO
PaBHHI ...

+: +6; +6

-1 +6; +3

-1 +3; 46

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0TMmeTbTe MpaBUWIbHBIN OTBET

K peakmusiMm BHyTpUMOJIEKYISIPHOTO B3aUMOICHCTBHS OTHOCSATCS

4. 2KCIO, ——2Cl+30,

_. 2Na+Cl, —>2NaCl
_. CaCO, ——CaO+ CO,
_. 2NO, + H,0—'—>HNO, + HNO,

29. OT™MeThTe NMPaBUIIBHBINA OTBET

B nounom ypasrerun  MnOs + H,0, +H Y Mt +0,.

+:26
- 43
-1 28
- 48
30. OT™MeTbTe IPaBUIIBHBIN OTBET

" cyMMa BceX K03 GUIIMEHTOB paBHa

K,Cr,0, +KI +H,SO, > I, +Cr,(S0,), +

Cymma K03 PUIIMEHTOB B peaKINH "' paBHa
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-2 27

+:29

- 17

-2 19

31. OTMeThTe NPaBUIIBHBINA OTBET

[Ipu nonaganuu >keae3HOM CTPYKKHU B CHJIBHO HArPETYIO0 KOHIIEHTPUPOBAHHYIO CEPHYIO
KHMCJIOTY BO3MOYKEH CIICAYIOIUI IPOLECC

-: Fe+H,S0,=FeSO4+H, T

-: Fe,S04=FeSO4+H, T

-: XKene3o maccuBHpyeTCs KOHUEHTPUPOBAHHON CEPHOM KUCIIOTOM, ITIOATOMY PEaKLUs HE
MIPOUCXOIUT

+: 2F€+6HQSO4=F€2(SO4)3+3 SOzT +6H20

32. I'eometpust nona NH4+ onmceiBaercst purypoit

+: Tepasip

-: KBaJpaT

-: Tpeyronsnas nupamuga

-: YceueHHas nupaMuia

33. Kakoii MeTaji1 He pearupyer ¢ OXJIaXJICHHOW KOHLIEHTPUPOBAHHOM a30THOW KUCIIOTOM?

-:Cu

+: Fe

-1 Ag

+: Al

34. Ilpu B3auMoAEeMCTBUM KOHUEHTPUPOBAHHOMN a30THOM KUCIIOTHI C IIMHKOM B KauecTBE
ra3o00pa3HOro MpoayKTa MOJIYYEH ...

-: Kucnopon

-: Bonopon

+: Okcup azora (IV)

-: AMMuaxk

35. Ilpu B3aumoieiicTBUM pa30aBIeHHON a30THOM KMCJIOTHI C ME/IbIO B KQ4e€CTBE ra3000pa3HOTO
MIPOJYKTA MOJIYYEH ...

-: Bogopon

-: Okcun azora (IV)

+: Okcun azora (1)

-: Menp He pearupyeT ¢ a30THOM KUCIOTOM, OCKOJIBKY HaXOAUTCS B PsIIy aKTUBHOCTH
METaJUIOB MPaBee BOJOPOIA

36. Ilpu B3auMonelicTBUM pa30aBIEHHOM a30THON KUCIOTHI C MEIbIO B KaYeCTBE
ra3000pa3HoOro NpoyKTa MOJYYEH ...

-: Bomopon

-: Oxcun azora (IV)

+: Oxcun azorta (1I)

-: Menp He pearupyeT ¢ a30THOW KHUCIIOTOM, TTOCKOJIbKY HaXOAUTCS B PSITY aKTUBHOCTH
METaJUIOB MPaBee BOJOPOA

37.: Ilpu anekTponu3e paciiiaBa XJopuia HaTpHs Ha aHOJIE BbLAEIUIIOCH 56 11 xiopa. Macca
00pa30BaBIIETOCS METANINYECKOTO HATPHSI paBHA ...

+: 1151

-2 100

-2 120r



-: 2 MOJIb

38.XuMHueckre CBOMCTBA BOJAOPOIa B HAMOOBIIICH CTETICHH HAITOMUHAIOT CBOMCTBA ...

+: ["asioreHoB

-: Xpoma u maprasiia

-: biaropoHbix ra3oB

+: [llenoyHbIX METAIOB

40. PacTBOpHI IIENI0YECH CITOCOOHBI PEarupoBaTh CO CIECIYIOIIMMH MTPOCTHIMH BEIECTBAMU

-. Clz, S, Nz, Bl‘z, Si

-2 C, 0, P, Fy, Si

-: I,,Zn, Cu, S, Mn

+: Brp, S, P, Si, Zn

41. CKOIBbKO TPaMMOB THAPOKCH 1A KAJIBIIHS MOKHO TIOJIYYUTh U3 6,4 T KapOuaa Kaablus?

+:74r

- 148

- 3,7r

-: I'mapokcua KambIns MOMy4YaroT He U3 KapOuaa Kablus, a u3 KapOoHaTa KaJlbIus

44. Hanbonee ycTONYMBBIC CTEIIEHU OKHUCIEHUS XJIOPA B COEIMHEHUSAX

- +6

+: +7

+:+1

+: -1

-1 +3

47. I'anoreHoBO10PO/I, KOTOPBIH MOJY4atOT B IPOMBIIINIEHHOCTH CHHTE30M U3 2JIEMEHTOB

+: HCI

-: HF

-: HBr

- HI

-: HAt

48. CaMblil CUIIBHBIM BOCCTAHOBUTEND CPEIH IAJIOT€HOBOIOPOAOB

+: HI

-: HC1

-: HF

-: HBr

-: HAt

49.I1pu Haceienuu Boanoro pactsopa KOH xnopom npu temneparype 100C ob6pasyercs

+: KCl

+: KCIO

- KC103

- KCIOQ

- KC104

50. ITpu B3anMOEHCTBUN yIIIEpOia ¢ KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTON BBIACIIAIOCH
13,44 n ra3oB (H.y.). Paccuuraiite Maccy yriaeposa, BCTYIUBIIETO B PEAKITHIO
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- 10r
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3aganus K 1a00paTOpHBLIM padoTam

ITo xaxxmoii paboTe CTYIEHT JOJDKEH MPEACTaBUTh OTUYET, COACPKAIIMN Ha3BaHUE PAOOTHI
W pacnevyaTrKy pe3yJbTaTOB BBIMOJTHEHUS 3a/JaHWi. 3a BBIMOJIHCHHE W 3alIUTYy JIa0OpaTOPHBIX

paboT cTyeHT MOXeT HaOpaTh 18 6amioB (1o 3 6aia B KaXX Iyl PEHTHHTOBYIO TOUKY).

5.1. OIIeHO‘lHLIe MaTepuaJibl 1JI HpOMe)KyTO‘lHOﬁ aTTeCTalluMn

[TpomexxyTouHasi arrectanusi IpoxXoAUT B ¢dopme 3Kk3ameHa B 1 cemecTpe Ha 1 Kypce
03dP0 u Bo 2 cemectpe ODO u B popme 3avera Ha 1 kypce 1 cemectpe 3DO. 3amanue Ha

3a4€T

COCTOMT H3 3aJa4u M JABYX TCOPECTUUCCKHX BOIIPOCOB. BKSaMeHaHI/IOHHHﬁ ouier

BKJIFOUAET J[Ba TEOPETUUECKUX BOIpOCca U OJHY 3ahady. Ha 3auere u sK3aMeHE CTYIEHT MOXKET
HaOpaTh MakcumyMm 30 GasioB.

10

Bonpocsl k 3k3ameny
Oco6eHHOCTH 3JIEKTPOHHOTO CTPOSHHSI aTOMOB B IVIaBHBIX M MOOOUYHBIX MOArPYIIaX,
Tunbl xumuueckoir cBsa3u. KoBasneHTHas cBs3b M €€ Buibl. CBoWcTBA M CIIOCOOBI
oOpa3oBanus. OCHOBHBIE MOJIOKEHUSI MeTo/a BasleHTHBIX cBsa3eil (MBC). Banentnoctu
atomoB ¢ no3uruu MBC. I'nOpuau3aius aToMHBIX opOuTaneil. Tunel TuOpuaN3anu. -
U 7- CBsI3M. JJOHOpHO-aKIIENTOPHBIM MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.
Nonsl. Monnas cBsa3s. CBoiicTBa MOHHOM CBs3u. Kpucraminueckas pemerka. AToMHas,
WMOHHAs, MOJIEKyJIsipHasT M  METAJUIMYECKHE pPELIeTKU. 3aBUCUMOCTb  CBOMCTB
KPUCTAJUIMYECKUX BEIIECTB OT THUIIA XUMUYECKOH CBS3H.
Metannsl 1 HeMeTayibl. OKCH[BI, KHCIOTBI, OCHOBaHHS M coiu. be3paznuunbie u
cojeoOpa3zyromue okcuabl. OKCHIbl OCHOBHBIE, KUCIOTHBIE U aMmpoTepHble. VI3MeHeHue
CBOMCTB OKCHJIOB B 3aBHCHMOCTH OT IIOJIOKCHHMS aTOMa B IEPUOJUYECKON CHUCTEME.
Kucnotsl, ux knaccudukanus M HOMeHKJaTrypa. VI3MeHeHHe CBOWCTB KHCIOT B
3aBUCHUMOCTH OT IIOJIOKEHHUS LIEHTPAJIbHOIO aTOMAa B IIEPUOAUYECKOM CUCTEME.
CoBpemeHHast Teopust KUCIOT U ocHoBaHuil. Teopust bpencrena-Jloypu. Kucnorel u
ocHoBaHus JIpronca.
BHyTpenHssa sHeprus u sHTanbnus BemectBa. [lonstue o6 suTponuu. [loHsTHsS 00
sHeprun ['mb0Oca oOpa3oBaHMs BEHIECTB. DHTAIBIUNHBIA M SHTPONUNHBIA (AKTOPbI
npoueccos. HanpasineHue caMONpOU3BOIBHOTO MPOTEKAHUS XUMUYECKUX PEAKLIUM.
Ckopocth peakuyuu. CKOpPOCTh peaklMM B TOMOTEHHBIX U TE€TEPOr€HHBIX CHUCTEMaX.
HctrHHAs cKOpOCTh peakiuu. PakTopsl, BIUAIOIIKME HA CKOPOCTh XUMUYECKUX PEAKIUN.
3aBUCHUMOCTb CKOPOCTM  XMMMYECKHX PEAKIUH OT KOHIEHTpAlUH pPearupyronmx
BEIECTB. 3aKOH JAeHCTBUs Macc. KOHCTaHTa CKOPOCTH peakIuu U €€ PU3NIECKUI CMBICT.
3aBUCHUMOCTh CKOPOCTHM XUMHUYECKOM peakuuu oT Ttemreparypsl. [IpaBuno Bantr —
l'odda. Dueprus akTUBaMU U TEIOBOH 3D PEKT XUMUUECKON PEaKIIH.
3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEAKLIUU OT TEMIEPATypbl, SHEPIUU aKTUBALUU U
SHTPONMHM aKTUBALMU. Y paBHEHHE AppeHuyca.
Karanus. Karanutuueckue peakunu. OCOOEHHOCTH KaTaIUTUYECKUX MpPoIeccoB. Teopus
TOMOTE€HHOI'O ¥ T€TEPOr€HHOI0 KaTaau3a.



11 Heobparumbie W oOpaTuMble XUMHYECKHE TPOIECChl. ['OMOTeHHBIE W TeTepOTreHHBIE
paBHOBecus. KoHcTaHTa paBHOBecusl. BiusHHE pa3smudHBIX (PAKTOPOB HA XUMUUYECKOE
paBHoBecue. [Ipunnun Jle—Ilarense.

12 PactBopumMocTh. Biusinue Ha pacTBOPUMOCTb MPUPOJbI KOMIIOHEHTOB, TEMIEPATYPhl U
JaBjieHUs. JlaBiIeHHe HaChIIEHHOTO apa Haja pacTBopoM. 3akoH Payinsa. Temmneparypbl
KUIIEHUA U KpucTaum3anuu. Kpuockonus u 30yInocKonus.

13 Teopust 2JIEKTPOIUTHYECKON auccommanuu  Appenmyca. CuibHble ©  ciiaOble
anekTponuthbl. CTeneHs 3aeKTpuueckoil aucconuanuu (3/]) u ee cBsI3b ¢ UBOTOHUYECKUM
kodp¢unumentom. Koncranta guccoumanuu. 3akoH paszOaenenHuss  OcrtBanbaa.
Hucconmanusi Bonbl. 3aKOH JACHCTBYIOIIMX Macc. ABTONPOTOIU3 Bonbl. HMoHHOE
npousBeaenue Boasl. Koncranra aBronporonusza Bogopoansiii mokasatens. bydepHbie
pactBopel. bydepnas emkocth. IIpoTonmuTudeckuwe peakiuu. BHYTpHUMOJICKYISIPHBIE
KHCJIOTHO-OCHOBHBIEC  B3aUMOJICHCTBUSI, ONPEACISAIONINE HEYCTOMYMBOCTh  KHUCIJIOT
OCHOBAaHUH U COJIEH.

14 TIporonus (ruaponus) coineil. MoHHbIE ypaBHEHHUS pEaKIMH MPOTOIH3a (TUAPOIH3A).
Pasnuunble Tunel ruaponu3a. KoHcranta u cremeHp mnporonusa (ruaponusa). Ee
3aBHCHUMOCTH OT KOHIICHTpAIlMu U TeMiieparypbl. HeoOpaTumslii mpoTonn3 (THAPOIU3).
[Ipoueccsl mpoTonu3a (TuaApon3a) B IPUPOJE..

15 OxucanTenbHO-BOCCTAHOBUTEIbHBIE peaKIIHH. N3menenue OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB BEIIECTB B COOTBETCTBHH C IOJIOKEHHWEM 3JIEMEHTOB B
rpymnmnax u nepuoaax. CreneHb OKUCIEHUSA. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii. BiusiHue TemmnepaTyphl, KOHLIEHTPALlUM PEAareHTOB, MX MPUPOJIbL, CpPEeAbl U
Ipyrux yciaoBuil Ha mnporekanue OBP. HampaBneHue mnpoTekaHuss OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakuuil. XUMUYECKHE HWCTOYHUKUA DJIEKTPUYECKOIO TOKA -
rajqbBaHUYECKUE 3JIEMEHTHI.

16 DnexkTponau3 paciulaBOB M BOAHBIX PACTBOPOB AIIEKTPOJIUTOB. KarogHele W aHOAHBIE
npotiecchl. Koppo3ust MeTaioB U METObI 3aUThl OT Hee. OCHOBHBIE METOIbI 3aIIUTHI
OT KOPpO3UH.

17 O6mas xapakTepuUCTHKa 3JIEMEHTOB MNOArpymnbl Meau. CBOWCTBO, MONY4YEHHE U
npuMeHeHue. Baxheimme coequHeHuss menu, cepedpa U 30i10Ta. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHbIE CBOMCTBAa. KUCIOTHO-OCHOBHBIE CBOMCTBA IPOCTBIX BEILIECTB,
OKCUJOB U THIApOKcHIOB. OOImIas XapakTepUCTHUKa 3JIEMEHTOB MOATPYIIbI IIMHKA.
O6mass xapakrepuctuka. CBoOIlCTBO, ToNyuyeHHE U TNpuUMeHeHHe. Baxueime
COCIMHEHHUS] DJIEMEHTOB MOATPYNIbl IUHKA. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
cBoicTBa. KHCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEIIECTB, OKCHJIOB M THAPOKCHJIOB.
OOmass XapakTepuCTUKa 3JIEMEHTOB NoArpynnsl Xpoma. [lomydyeHue, cBoicTBa H
npuMeHeHrne. OKHCIUTETbHO-BOCCTAHOBUTENbHBIE CBOMCTBA coeauHeHuin. KuciortHo-
OCHOBHBIE CBOMCTBAa TMPOCTBHIX BEIIECTB, OKCHJOB U THAPOKCUJIOB. Oobmas
XapaKkTepUCTUKA 3JIEMEHTOB NOArpymmbl Mapranua. [lomyuyenue, cBoiicTBa U
npuMeHeHue. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. KUCIOTHO-OCHOBHBIE
CBOMCTBA MPOCTHIX BEUIECTB, OKCUIOB U THIPOKCUIOB. BaxkHeilme coequHeHus.

18 bop u amomunwuii. Ilomyuenne wu cBoiicTBa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBa UX coequHeHM. [[puMeHeHune CriiaBoB Ha OCHOBE aTFOMUHUS.

19 VYrnepon u xpemuuii. [lonyduenue u cBoiicta. Baxneitmme coenuuennsi. OKUCIUTETBHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA COCIMHEHU.

20 OcHoOBHbBIE IPEICTABUTENN MIPEEIbHBIX YTIIEBOI0POA0B. M30Mepust 1 HOMEHKIATypa.
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21 CrnocoObl TONyYeHHs, XUMHYECKHE CBOMCTBAa NMPUMEHEHHE TOJUMEPOB M OJUTOMEPOB.

IIpumeHeHue

6. MeToanueckne MaTepHuaJbl,

onpejeasiomme Mpouesypbl

3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH
6.1 Pe3yabTaThbl 0CBOCHUS Y4eOHOM TUCHHMIUIMHBI, MO/JIeKALME IPOBEPKe

OI€CHUBaHUsA

KonTpoaupyem Pe3yabTaTsl OcHOBHBIE OueHo4vHbIE
ble KOMIEeTEeHNH 00yueHus NMOKa3aTeJ M OlleHKH cpeacTBa

(4acTb (00beKTHI pe3yJbTaToB

KOMIIeTeHIIUil) OLlCHUBAHMWS)

Cnocoben 3HaTh: [Tepeuncnenne MPAKTUYECK
HPUMCHATD - OCHOBHEBIC | OCHOBHBIX  MOHATHH M | O€ 3aQHSATHE,
CCTCCTBCHHOHAYUHPBIC | vy pyeckue onpeeneHuit TeopuH | 1abopaTopHas
U OOIIEHHKEHEPHBIE .

N METOTTHI MIOHSTHS, XUMHYECKOTO  CTpoeHHs | padora,
MATEMATHICCKOTO - OCHOBHBIE IpaBWJIa | aTOMA. CocraBieHue | TeCTUpPOBaHUE,
aHAIM3A 1 | HOMEHKIJIATypBI 3JIEKTPOHHBIX U | KOHTPOJIbHAs
MOJIEIMPOBaHKs B | XUMHYECKHX INEKTPOHHO-TpauYecKuX | paboTa, IK3aMeH
npohecCHOHANBHON | COeMHEHNI; bopmy aTOMOB
ACATCIIEHOCTH, - OCHOBHBIC 3aKOHBI | XUMUYECKHX DSJIEMEHTOB B
(OIK-1); XUMHH, XHUMHYECKOW | HOpMaJIbHOM u

TEPMOAMHAMHUKH, BO30YKICHHOM

ANEKTPOXUMUU U | COCTOSIHUSIX.

KHUHETUKH;

- CYIIHOCTh YYEHHS O
NEpUOANYIHOCTHU U €TI0
poib B
MPOrHO3UPOBAHUU

CBOMCTB XHMHYECKHUX
JJIEMEHTOB |
COE€TUHECHUI;

ux

- KBaHTOBO-
MEXaHUYECKOe
CTpOCHUE aTOMOB,
MOJIEKYJT u
XHUMHYCCKOU CBSI3H,

- OCHOBHBIC KJIACCHI
HEOPraHUYECKUX
CBOMCTBaA

TUITMYHBIX

BEIIECTB,
uX
MpeACTaBUTENCH;

- XHUMHIO DJIEMEHTOB
M UX COeIUHCHUI.

- CIIOCOOBI
CaMOOpTraHu3alluk |
camoo0pazoBaHus
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Ymers: Ilepeunciienue IIPaKTUYECK
- MPUMEHATH | TPUBHAIBHBIX ~ Ha3BaHW | O€ 3aHATHE,
XUMUYECKUE TEOPUU | HEOPTAaHUUYECKUX naboparopHas
u 3aKOHBI, | COSIMHCHUI W  TpaBui | paboTa,
KOHLIENIUN O | COCTaBJICHHsI Ha3BaHUM IO | TECTUPOBAHUE,
CTPOEHUHU U | MEXIYHApOJHOMN KOHTPOJIbHAS
pEaKIMOHHOM Homenkiarype MIOITAK. | pabora, ax3ameH
CIIOCOOHOCTH
HEOPraHUYECKUX
BEILIECTB;
- KPUTHYECKU
OIICHUBATh CBOU
JIOCTOMHCTBA u
HEJIOCTaTKH;
- IPOBOJUThH PacyeThl
o
TEPMOXHUMHUYECKUM
ypaBHEHUSIM
peakuuii;
- MpEeACKa3bIBATh
TEPMOIUHAMHYECKYIO
BO3MOKHOCTh
MPOTEKAHUS
XUMHUYECKUX
peaKInii;
- pemarbh pacueTHbIE
3a/1auu.

Baanersn: IIpenckaszanue MIPAKTUYECK
- HaBBIKaMH PabOTHI C | BOBMOXKHOCTEH 0€ 3aHsATHE,
pacyeTHbIMU OCYUIECTBJICHUS nabopatopHas
dbopMynaMu, pemarh | XAMHYECKUX MPOLIECCOB C | padoTa,
pacyeTHbIe U | TOYKU 3pEHUSI XUMUUYECKOU | TECTUPOBAHMUE,
AKCTIIEPUMEHTAIIbHBIE | TEPMOAMHAMUKHI U | KOHTPOJIbHAs
3a/1a4u 10 XUMHUH, kuHeTuku. llepeuncnenue | pabora, 3a4er,
- croco0aMu | OCHOBHBIX TOJIOKEHUH | K3aMEH
OpHEHTALINH B | TEOpUU OBP.
npodeccuonansubix | [lepeuncnenue MpaBUiI
HUCTOYHHKAX KaTOJHbIX W  aHOJHBIX
nHdopmanuu MPOIIECCOB npu
(>kypHabl, CalThI, | JJIIEKTPOJU3E paCIIaBOB U
o0OpazoBarenbHbIE pacTBOpPOB W mpu padoTe
TOPTAJIbI); raJbBaHUYECKUX
- croco0aMu | SJIEMEHTOB.
MOJICITMPOBAHUS
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OKCIICPUMCHTA 1o

XUMHU.

- TCXHOJIOTHAMUA
CaMOoperysinun u
CaM006pa3OBaHI/I$I

6.2 lllkana oueHUBAHUA TIAHUPYEMbIX Pe3yJbTATOB 00y4eHUs

Ixaja oneHUBAHUS NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHuUs!

(Texymmii u pyOe:kHbIIl KOHTPOJIb)

Ce [Ikana oueHNBaHUS
MecCTp
0-35 Gasnos 36-40 Ganmnos 41-55 6annos 56-70 OanoB

1 Yactuunoe ITonHOE MM ITonHOE MM ITomHOE
MOCEIIeHUE YaCTUYHOE TIOCCIICHHE | YaCTUYHOE MoCeHIeHUE
ayJIUTOPHBIX 3aHATUH. ayIUTOPHBIX 3aHATUN. | IOCELLECHUE ayAUTOPHBIX
HeynosnerBopurensHoe | HactuuHoe ayIUTOPHBIX 3aHITHUM.
BBITIOJIHEHHE BBITIOJIHEHUE U 3aIlIUTa | 3aHSITHH. [TomHoE
J1Ta00PATOPHBIX U J1a00PATOPHBIX U [TonHoe BBITIOJTHCHHUE U
MIPAKTUYECKUX PadoT. MPAaKTUYECKUX Pa0dOT. | BBINOJIHEHUE U 3ammra
[Inoxas moaroToBka K Brimonnenue 3ammra 71a00paTOPHBIX U
0aJIbHO-PEUTHHTOBBIM | KOHTPOJIBHBIX PadoT, na00paTOPHBIX U | TIPAKTHUECKUX
MEPOIPUATHUIM. TECTOBBIX 3a/IaHUH, MIPaKTUYECKUX pabor.
OOy4aromuiics He OTBETHI Ha pabor. Bremonnenne
AOIIyCKacTCA K KOJUIOKBUYMC Ha Brimonnenne KOHTPOJIBHBIX
HIPOMEKYTOUHOMN OLICHKU KOHTPOJIBHBIX paboT, TeCTOBBIX
aTTecTaluu «YZIOBJIETBOPUTEIILHOY». | pabOT, TECTOBBIX | 3aJaHMUM, OTBETHI Ha

3aJIJaHUH, OTBETHI
Ha KOJUIOKBHYME
Ha OLEHKH
«XOPpOIIIOY.

KOJUIOKBUYMC Ha
OLICHKHU «OTJIHYHO).

Ixana ouenuBanus. [IpomexxkyTounas arrecrauus (011 IK3amena)

7. YueOHO-MeTOANYECKOE 00ecnedeHrne JUCIUIIIHHDI
7.1. OcHoBHas1 JUTEpaTypa

M.:U3n. ¥Opaiir:, 2015. - 898c.
2. I'munka HJIL. 3anaun u ynpaxHeHus 1no oOmed XumMuu: y4eo.-npakTiy. nocodue Juis

OakanaBpoB. 14-e uzn. nepepad. u non. — M.: Uza. FOpaiir, 2014. — 236 c.
3. KapoB A.A., OmpoeBa P.3., XKunosa C.b., Xacanos B.X., Mupzoes P.C. Xumus

KOOPJIMHAIIMOHHBIX coeauHenuii. Metoa.mocodue- Hanpumk: Kab.-bank. Ya-1, 2012. -64c.

7.2. lonoJTHUTEIbHAS JIUTEpaTypa
Ksapos A.A., Mykoxesa P.A., KoukapoB K. A. u ap. OOmas u HeopraHuyeckas
xumus: YueOHoe nocobue. -Hanpunk Kab6.-bank. Yu-1, 2013. -63c.
. [aBnoB H.H. O6mas u sHeopranndeckas xumus. — M: [Ipoda, 2014.
Koposun H.B. O6mas xumus. — M.: Beiciras mikona,2014.

1.

2.
3.

1. 'munka H.JL. O6mas xumus: yueOHUK ansi 6akanaBpoB-18-e uza. mepepad. u gom. —
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4. Jyaunckuit  I'.Il. Kypc xumuu. OOmas xXumus, XUMHUS KOHCTPYKIIMOHHBIX
MarepuasioB. —M.: Beicias mkosa,1985.

5.  TperbsxoB FO.JI. Heopranuueckass xumus. XUMHS 3JE€MEHTOB: YUYEOHUK ISt
BY30B: B 2 kHurax. -M.: Xumusi, 2008.

6. Heopranwueckas xumus. B 2 xnwrax// Ilom pen. 1O.JI. TperbsikoBa. - M.:
ACADEMA, 2004.

7.  Ilpaiisep 3.J. Heoprannueckas xumus. B 2 tomax. - M.: Mup,2004.

7.3. IlepeyeHb y4eOHO-MeTOAMYECKHX Pa3padoToK

1. Ksapo A.A.. Kunosa C.b.. KoukapoB X.A. u ap. O0mas u Heopranudeckas
XUMHA: 3aJaHusd ¥ METOJMYECKUE PEKOMEHJAIUU JUIS CaMOCTOSTeNbHONW paboTsl. Hampumk:
Kabapauno-bankapckuii Yuausepcurer, 2011- 55 c.

2. TxamokoB H.U., KapoB A.A., UepkecoB b.X., Bunmmwkea M.K. O6mas wu
HEOpraHuyeckas XuMusi: 3aJlaHds U MeToAuueckue pekomenaauuu. — Hanpumk: KaGapauno-
bankapckuii YHuBepcurer, 2009. — 47 c.

3. Ksapos A.A., Ompoesa P.3., XKwuosa C.b., Xacanos B.X., Mupsoes P.C.
Xvmmsg KoopAMHALMOHHBIX coegmHeHMit.Metozm.rmocobme- Hampumk: Kab.-bank. YVH-T,
2012. -64c.

4. Kapos A.A.. Kunosa C.b.. Koukapo XK.A. u ap. O6mas u HeopraHuueckas
XUMUS: 3aJaHus U METOJUYECKHEe PEKOMEHJAlMU A CaMOCTOSTeNnbHOW padoThl. Hampumk:
Kabapauno-bankapckuii Yausepcurer, 2011- 55 c.

5. TxamokoB H.U., KapoB A.A., Yepkecop b.X., BunmmxkeBa M.K. OOmas u
HEOopraHuyeckas XuMus: 3aJlaHus M MeToauudeckue pekomenaauuu. — Hanpumk: Kabapauno-
bankapckuit Yausepcurer, 2009. — 47 c.

8.XacanoB B.B., Kwumoa C.b., Bunmmxesa M.K., UYepkecoB 3.A. Xumus:
Jlaboparopuslii npaktukyM — Hanpuuk.: Kab. - bank. yu-t, 2011. — 99c.

9.XacanoB B.B., Kapos A.A., Xunosa C.b. u ap. Xumus HemeraiuioB JlabopaTopHbrit
npakTukym — Hanpumk.: Ka6. - bank. yu-t, 2012. — 39c.

10.KoukapoB XK.A., Kapo A.A., TxamoxoB H.W., TembGoroB b.K. OOmas u
HEOpraHuyecKkas Xumus: naboparopusie pabotsl — Hanpbuuk.: Kab. - bank. yu-t, 2010. — 124c.

7.4. Ilepuoanyeckue U31aHUA
1. ’KypHas HeopraHn4ecKoil XUMUHU
2. XypHnan obuieit xummun
3. Kypnan pusnyeckoit Xumuu

7.5. UnTepHeT — pecypcsl

1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116
6) OBC biblio-online.ru

7.6 Ilepedenb npogeccHOHAIBHBIX 023 JaHHBIX U HH(POPMAIIHOHHO-CIIPABOYHBIX
CHCTEM

1.  http:/www.diss.arslru = — 3Bl  PI'B -  DnekTpoHHbIE  BEpCHMM  MOJHBIX
TEKCTOB JUccepTaluii u aBropedeparoB u3 ¢honaa Poccniickoit rocy1apcTBEHHON OMOINOTEKH

2.  http://www.scopus.com — Sciverse Scopus wuznarensctBa «2nb3eBup. Hayka u
TexHoJorum». PedeparuBHas n aHanutudeckas 0a3a JaHHBIX

3. http://elibrary.ru — DnekTpoHHas OMOINOTEKA HAYUHBIX ITyOIHKAIUHA.

4.  http://polpred.com — O630p CMU Poccunu u 3apyOexns. [TonHbIe TEKCTH + aHATUTHKA
n3 600 u3ganuii mo 53 orpacism
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http://www.chem.msu.su/rus/teaching/thermo/welcome.html
http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
http://www.chem.msu.su/rus/teaching/fasa/welcome.html
http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
http://www.openkbsu.ru/moodle/course/view.php?id=116
http://www.diss.rsl.ru/
http://www.scopus.com/
http://elibrary.ru/
http://polpred.com/

7.7 IllporpaMMHOe oOecriedyeHue COBPeMeHHbIX HH(OPMANMOHHO-KOMMYHUKANMOHHBIX
TeXHOJIOT Uil
Mpoaykrst MICROCOFT  (Desktop Education ALNG LicSaPk OLVS
AcademicEdition Enterprise) moamucka (Open Value Subscription) Ne V 2123829, Kaspersky
Endpoint Security Crannaptusiii Russian Edition Ne nunenszun 17E0-180427-050836-287-197,
Acrobat Reader, WinRaR

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI
3aHATUS TO TUCHMIUIMHE MPOBOMATCS B CHEIHMAIBHBIX MOMEIICHHUAX (AyIUTOPHUAX) UL
IPOBEJCHUS 3aHATHUH JIEKIIMOHHOTO THIIA, PAKTUYECKUX U JTaOOPaTOPHBIX 3aHATHH, TPYIIIOBBIX
U WHIUBHIYaJIbHBIX KOHCYJIbTAllMH, TEKYIIETO KOHTPOJII M MPOMEXKYTOUHOW aTTeCTaluu.
AyIMTOpHHM YKOMIUIEKTOBAHBI CIICIMATM3UPOBAHHOW MeEOEIbl0 M TEXHHYECKHMH CpEICTBa
00y4YeHHsI, CITY>KAIIUMU /7Sl IPEeICTaBlIeHUS MHQOpMAIMK OOJNBIION ayAUTOPUH.

Jns mpoBeneHMS 3aHATHHA  JICKIMOHHOTO THMNA HMMEIOTCS  JIEMOHCTPALMOHHOE
00opy0BaHUE U y4eOHO-HATIISAHbBIE TOCOOUSI.

JIaGopaTopHbie pabOThI, IPOBOAATCS B CIIEHUATN3NPOBAHHON XMMUYECKOW J1abopaTopuH,
OCHAIIIEHHOW HEOOXOAMMBIMH PEaKTHBAMH M O0OPYAOBAaHUEM JJIsl IPOBEICHUS JT1a00pPaTOPHBIX
3aHATHH 110 IPOTpaMMe Kypca «XUMHUSD».

Jiss  caMOoCTOATENBbHON paboThl OOYUYAIOMIMXCS MUMEIOTCS TTOMEIICHHS, OCHAICHHBIE
KOMITBIOTEPHOI TEXHUKON C BOZMOXKHOCTBIO MOJKIIOYEHUS K ceTH "MHTepHeT" u obecrieueHneM
JOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3aIHH.

9 Oco0enHocTn peaimzanuu JUCHUIVIMHBI JIA HHBAJUIAOB H JHAI C
OIrpaHU4Y€¢HHBIMH BO3MOKHOCTAMMU 3/10POBbA

JUig CTYAEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSl CO3[aHbl CII€LMaIbHbIE
yCIOBUA Ul TOJIydyeHHs o0pa3oBaHMsa. B LensX JOCTYMHOCTH TIIOJIy4€HHsl BBICIIErO
o0Opa3oBaHus 110 00pa3oBaTENIbHBIM IPOrpaMMaM HHBAJIWJAMH U JIMLIAMH C OIpPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0pPOBbsI YHUBEPCUTETOM 00€CIeUNBAETCS:

1. AnbprepHatuBHas BepcHus oOQUIUaIbHOrO caiWta B cetn «MHTepHeT» IS
CIa00BUIAIINX

2. 115 MHBATUAOB C HAPYLIEHUAMU 3peHUs (CIaboBUISAIINE, CIIETIBIE)

- TPUCYTCTBHE AaCCHUCTEHTAa, OKa3bIBAIOIIEro oOyyaromeMycs HeOoOXOAMMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPAaBOYHON MH(OpPMalMM O paclUCaHUM Y4eOHBIX 3aHSATUI; HaIu4ue
CPEACTB JUIsl YCWIEHUS OCTAaTOYHOI'O 3peHUs, OpaiJeBCKOW KOMIBIOTEPHOW TEXHHKH,
BUJICOYBEIMUUTENEH, MPOrpaMM HEBHU3YaJbHOTO JOCTyNna K HH(OpMaluu, MpOrpaMM-
CHHTE3aTOPOB PeYH U JPYruX TEXHUYECKHX CPEACTB MpUeMa-niepeaadn yueOHo! nHpopManuu B
JOCTYIHBIX (popMax Jyis CTYJIEHTOB C HapYUICHUSIMH 3PEHUS;

- 3a/1aHUs JUI BBINIOJHEHHS HA SK3aMEHE 3aUNUTBHIBAIOTCS] ACCUCTEHTOM;

- THMCHbMEHHbIE 3a/IaHUs BBIIOJHAIOTCA Ha Oymare, HaJMKTOBBIBAIOTCS ACCHUCTEHTY
o0y4aromumcs;

3.1n1 WHBAJIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBBbSl IO CIIYXY
(cmabocnplianue, TIyxue):

- Ha 3ayeTe/IK3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIUN CTYACHTY HEOOXO0IUMYIO
TEXHUYECKYI0 TOMOIIb C YYeTOM HHIUBUAYaJIbHBIX OCOOEHHOCTEH (OH IOMOraer 3aHATh
pabouee MeCTO, MepeABUTaThCA, MPOUYUTATh U OPOPMUTH 3a/laHue, B TOM YHCIIE 3alUChbIBas MO
JTUKTOBKY);

- 3a4eT/7K3aMeH MMPOBOJUTCS B MMCbMEHHOHN (opMe;

4. JIns MHBAIMIOB M JIML[ C OTPAaHMYEHHBIMM BO3MOXHOCTSMHU 3/10pPOBbs, MMEIOLINX
HapyIICHHUs OMOPHO-JBUTATEIBLHOTO amrmapaTa, CO3[JaHbl MaTepHATbHO-TEXHUYECKHE YCIIOBUS
o0ecreynBaroIue BO3MOKHOCTh OECHpEensTCTBEHHOIO J0CTyNa oOydJaroluxcs B YydeOHbIE
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NOMEIICHUsI, OOBEKTY MHUTaHUs, TyaJCTHbIC M JPyrHe IMOMEIICHHS YHHBEPCUTETa, a TaKXKe
npeOBbIBaHUS B YKa3aHHBIX OMENICHHUSX (HaJH4YHe PAaCIIMPEHHBIX JABEPHBIX IPOEMOB, TOPYYHEH
U JIPYTUX TPUCTIOCOOICHHIA).

- NHCHMCHHbBIC 3aJaHUs BBINOJHSIOTCS Ha KOMIIBIOTEPE CO CICHHATN3UPOBAHHBIM
IPOrpaMMHBIM 00€CIICUCHHEM HJIH HaIUKTOBBIBAIOTCS ACCUCTEHTY;

- TI0 JKEJIAHUIO CTYJICHTA YK3aMEH [IPOBOJIUTCS B YCTHOU (opme.

OOyyaromyecs: U3 4MCIIa JIMI] C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3JI0POBbSI 00€CIICUCHBI
ANIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B (OopMax, aJaliTHPOBAHHBIX K OIPaHUYCHUSIM
UX 370POBbSL.
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