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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 ducounyimHa «XuMusi» obecrieunBaer () OPMHUPOBaHWE C/IeAYIOIIUX KOMIETeHIUH C
Y4€TOM MHAUKATOPOB UX JOCTH)KeHHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTb PUMEHSITh
ecTeCTBeHHOHayUHble 1 001lleMH)KeHepHble 3HaHUS,
MeTOZbl MaTeMaTUUeCKOro aHa/Iu3a ¥ MO/Ie/TUPOBaHUs B
rpodecCHOHabHON JesATe/TbHOCTH

OIIK OC-1.4

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus
WHAUKATOpa

3HaTh OCHOBHBIE 3aKOHbI XUMUU U
TI0JI0KeHHsI COBPEMEHHOU TeopuU
CTPOEHHUSI BeIl[eCTBa, OCHOBHbIE
K/IaCChl XMMUUYECKUX COeZIMHeHUH,
o0111ie 3aKOHOMEPHOCTH MPOTEeKaHUS
XUMUUYECKUX PeaKI[ii, OCHOBHbI®
COeZIMHEHUSI 3JIEMEHTOB U UX
XUMHUYECKHE TIPeBpalleHHs,
XVUMUYeCKHe CBOMCTBA MaTepPUaJoB,
NpYMeHeHHe XUMUYeCKUX TPOLIeCcCoB
B COBPEMEHHOM TeXHHUKE,
MPaKTHYeCcKoe UCI0/Ib30BaHKe
JNOCTW)KEeHUM XUMUMU.
[TpyMeHsIeT OCHOBHBIE YMetb nipuMeHsITh 00111e
XUMUYeCKUe 3aKOHbI, METO/IbI TeopeTUyecKue 3HAHUS K
TEOPeTUYeCKOro U KOHKDETHBIM XUMHUYECKUM
9KCTIePUMEHTA/IbHOTO TIpo1ieccam; OTpe/iesiATh HarlpaB/IeHHUSI
HCCIIeJOBaHUSI XMMUYeCKUX TeueHUs] XUMUUeCKUX MPOLeCCOB;
SIBJIEHU, THCTPYMEHTApUl /I/Is1 | T0JIb30BaThCsl IPUOOpamu;
peliieHns XUMHUUYECKUX 3a/1au B BBIMOJIHATH KCITIEPUMEHTBI U
CBOel mpeiIMeTHOM 00J1acTH 060611aTe HabMmoaemMble  (aKThI C
WCTI0/Ib30BaHUEM XUMHAYECKHX
3aKOHOB; TIPeJIBU/IeTh (PU3HUECKUe U
XUMUYeCcKre CBOMCTBA BellleCTB Ha
OCHOBe 3HaHUSI UX XUMHUUECKUX
(hopMy1; 1M0JIb30BaThCSI XMMUYeCKOH
JIUTEPATypPOU U CIIPAaBOYHUKAMU;
oripe/ie/IATh KOHCTaHTbI paBHOBECHsI
XUMUAYECKUX TIpeBpaIleHuH.
Bnapers MeToZiamMu pacyeTta Ha
OCHOBAaHUM  XUMHUECKUX
NpeBpaleHNH KUHETHUECKUX U
TePMOIUHAMUYECKUX XapaKTePUCTHK
XUMHUYECKUX PeaKI[|H.

OIIK OC-1.4

2 MecTo pauciMiuiuHbl B cTpyKType OOII



W3yueHne JUCLIMTUTMHBI «XUMUsi» 0a3upyeTcsi Ha pe3yJsibTaTaX OCBOEHUs CJeJyIOIINX
JVCLIMIUIMH/TIpaKTHK: HeT

[ducuuriivHa sB/sieTCsl TIpe/llieCTBYIOIIeN /i AWCLMIVIMH/TIDaKTUK: «BBejeHue B
ripoecCroHaBLHYIO fleATeTbHOCThY, «MaTrepuanoBeieHre»

3 O0beM AUCIHMILTHHbBI

O6beM AuCIUIUTHHBI cocTaBiisieT — 4 3ET

TPpya0eMKOCTb B aKaJeMHUYeCKHX yacax
. (OpuH akageMUyeCcKuil yac COOTBETCTBYeT 45
Buj yueGHo# padoThI
MHHYTaM acCTPOHOMMUUYECKOT0 Yaca)
Bcero Cemectp Ne 1

OO0111ast TPYZA0€MKOCTh AUCIIATITHHBI 144 144
AyIUTOpHBIE 3aHATHS, B TOM YUCJIE: 48 48

JIEKLINU 16 16

nabopatopHbie pabOThI 16 16

TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 16 16
CamocTosTenbHas paboTa (B T.4. 60 60
KYPCOBOe MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOU 36 36
aTTecTalyu
Bu npome>XyTOuHOM aTTecTalyu
(UTOrOBOTrO KOHTPOJIS 110 JUCLIUTIIUHE) JK3aMeH SK3aMeH

4 CTpyKTypa U cojiep>KaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE 110 COAEPKaHHUI0 AU CLUTI/IUHBI

Cemectp Ne 1

No HaumeHoBaHue HEKL[I/II/IB“ALI KOHTa;;(; HOH paﬁonlfll3 (CEM) CPC dopma
n/n pa3;zeﬂa 1 TeMbI N Ko N Kon. N Kon. N Konm. TzKym:ro
JAVICI{UIUTAHBI o Yac. o Yac. o Yac. o Yac | KOHTPOIA
1 2 3 4 5 6 7 8 9 10 11
CrpoeHue aToma U
1 repruoAnyveckKas 1 2 1 2 2,3, 6 YcTHbBIN
cucTema 6 ornpoc
371eMEHTOB
OCHOBHBI€ KJ1aCChI 1,3, OTueT no
2 HEOPraHUYeCKUX 2 2 1 2 2 2 4,5, 7 saboparop
CoeIMHeHUH 6 HoM pabore
OcHOBBI 23 Ortuet no
3 XUMUYECKON 3 2 2 2 3 2 ’6 ’ 5 naboparop
TEePMOJMHAMUKU. HoW pabore
OcHoBbI 14 Otyet 1o
4 XUMUYECKOU 4 2 3,4 4 5’ 6’ 6 naboparop
KUHETHKU ’ Ho¥ pabore
PacTBoOpEI.
CI'IOCO6pr Oryer o
5 5 1 5 2 3,6 4 jabopaTop
BbIpa)kKeHHsI o
HoU pabore
COCTaBa PacTBOPOB
6 CBolicTBa 6 1 5 2 4,6 4 1, 3, 7 Ortuer 10
pacTBOpOB 4,5, saboparop




5JIeKTPOJIUTOB U o
6 Ho¥ pabore
HE3/IeKTPOJTUTOB.
OKUCTUTENBHO- 1,3, Otuet o
7 BOCCTaHOBUTE/IbHbI 7 2 6 2 7 2 4,5, 7 naboparop
€ peakLuH. 6 HOM pabote
I'anbBaHuueckue Ortuet 1o
8 3/IeMeHTBI. 8 1 8 2 3 2 saboparop
Ho¥ pabore
Kopposus 14 Otuer 1o
9 MeTaJUIOB. 9 1 7 2 5’ 6’ 6 naboparop
’ HoW pabore
DneKTpous. 14 Otuet 1o
10 10 2 8 2 5’ 6’ 6 yaboparop
’ HOM pabote
Oo6as OTueT 1o
1 XapaKTepuCTHKa naGopatop
HEeMeTa/l/IOB U UX o
o HOI1 pabote
coe/IMHeHUH.
OG6imye cBOMCTBa Ortuer 10
12 | MeTasioB 1 Ux 6,6 4 naboparop
coeJIMHeHUM HOM pabore
IIpomesxyTouHas 36 SK3aMeH
aTTecTalys
Bcero 16 16 16 96

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM

Cemectp Ne 1

Ne Tema Kpartkoe copep:xaHnue
1 CrtpoeHue aToma U OCHOBHBIE XUMUYECKUE TIOHATHUS. ATOM, MOJIEKY/1a,
TepyuoIuuecKasi CUCTeMa | XUMHUeCKul 3ieMeHT. OO11jee ripeicTaBieHre 00
3JIEMEHTOB atome. [ToBesieHUe 3/1eKTpoHa B aToMe. KBaHTOBBIM

XapakTep U3MeHeHUM SHepruu. /JBoNCTBeHHas
MpUpo/Ja 3/1eKTpoHa. Y paBHeHue Jlyu e bpoitss.
[MpunHuyn HeoripegenenHocTH ['efizenbepra. [TorsTHe
0 BOJIHOBOH (yHKIMH. ['/1TaBHOE U OpOUTa/IbHOE
KBAaHTOBBbIe unc/ia. MarHUTHOe KBaHTOBOE YHCJIO.
CnuH 3/1eKTpOHA U CIIMHOBOe KBaHTOBOE YKCJIO.
CxeMa CTpoeHUsI 3IeKTPOHHOW 000I0UKH aToMa 110
yeTbIpeM KBaHTOBBLIM urciaaMm. [Tpunumn [aynu u
cnefcTBuUs U3 Hero. OnrcaHye 3/1eKTPOHHOU
000/10YKM aTOMa 3/IeKTPOHHBIMU (hopMyiamMu U
3/1eKTpoHorpaduueckuM metozom. [1pasuso I'ynpa.
3ario/iHeHve 3/1eKTPOHAaMU SHepreTU4eCcKux
COCTOSIHMM aToMa COIJIaCHO NPUHLIUITY MUHUMYyMa
sHepruu. IIpaBuia Kneukosckoro. [Topsgok
3aI10/IHeHUs] J1eKTPOHAMU SHepreTU4eCKUX YpPOBHEUN U
noaypoBHel. O011iast 3/1eKTpoHHast (hopMyJia aTOMOB,
s-, p-, d-, f- anemenTsl. [Teproanueckuii 3akoH /. 1.
Mengeneesa. ITpyuriHa reproMUHOCTY U3MEHEeHUs
CBOMCTB 3/IeMEeHTOB U UX coeguHeHul. CTpyKTypa
NepuoANYeCcKOr CUCTeMBI 3/1eMeHTOB. [leproapl,
rpynnsl, noarpymsl. [lepuoguyeckoe usmMeHeHve
CBOMCTB XMMHYECKUX 3JIeMeHTOB. Paaunycel aToMOB
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M VOHOB. OHeprvs UOHU3aLuU. DHeprus CPoACTBa K
3JIeKTPOHY. DIeKTPOOTPULIATeIbBHOCTb, KHUCJIOTHO-
OCHOBHBbI€ U OKHUCJ/IUTE/IbHO-BOCCTaHOBUTE/IbHBIE
CBOWCTBA BELECTB.

OCHOBHBI€E KJIaCChI
HeopraHuYecKux
coeZIMHEeHUM

Knaccudukaiiys HeopraHuueCcKux coefiIMHeHU U ux
coeJMHEHWI HOMeHK/aTypa. ['eHeTHUecKas CBsI3b
MeXX/1y OCHOBHBIMU KJlaccaMu coefiuHeHni. OKCUbI U
riepokcupl. Kinaccudukaiysi oKcuioB. XUMUueckue
CBOWCTBA U CTIOCOOBI TIOJTyUeHUsT OKCHU/IOB U
nepokcuioB. Kuciotsl, Ux KaacCUpUKanus u
HOMeHK/atypa. Kucinopoaconepskaiue u
Oeckuc/IopoiHbie KUCIOThI. CUTbHBIE U C/1abble
KUCJIOThI. PaKTOphI, ONpeesistolIye CUTy KUCIOTHI.
XuMHUUeCcKre CBOMCTBA U CIIOCOOBI MOTyUYeHust
KucsoT. OcHOBaHUS, WX KaaccuduKalys u
HOMeHK/IaTypa. XMMHUYeCcKre CBOMCTBA U CTIOCO0bI
rnostyyeHusi ocHoBaHui. CoJd, UX COCTaB,
K/laccuduKalys, HOMeHK/IaTypa. XUMHAYecKre
CBOWCTBA CoJiel U crIoCcOObI UX TIOTYUYEeHUSI.

OCHOBBI XUMUUYECKOI
TepPMOJUHAMUKHU.

OcHOBHbIE MOHATHSI XUMUUECKOM TepMOIMHAMUKHU.
TepmogrHaMuueckasi cucTeMa, TepMOAUHaMUAUeCKHe
napameTpbl U GyHKIMU. BHYTpeHHsIs SHeprus u
SHTa/IbNUs cucTeMbl. [1epBbIli 3aKOH TepMOZAVUHAMUKU.
TennoBbie 3¢ PeKTb XUMUUECKUX peakKlui. Tersiora
(3HTasBIUST) 00pa30BaHUSI XUMUYECKUX COeIMHEHHUH.
3akoH JlaBya3be-Jlaniaca. OCHOBHOI 3aKOH
TePMOXMMMUU — 3aKOH ['ecca u csieCTBUS U3 HETO.
OuTponus. TpeTuii 3aKOH TepMOAUHAMUKU.
HaripaByieHve XumMHU4eCckux NpoLeccoB B
M30/IMPOBaHHbIX crcTeMax. BTopoli 3akoH
TepMOJUHAMUKK. JHeprust ['nb6ca. YpaBHeHue
I'n66ca-T'enbMrosibija. HarpaBieHve v mipefen
CaMOIIPOU3BOJILHOIO TeYeHUs] XUMUYECKUX peaKL1il.

OCHOBBI XUMUUYECKOI
KUHEeTUKU

CKopoCTh XMMHUeCKOM peakiiuu. CpefHss U
MrHOBeHHasi CKOPOCTh peakiiu. CKOpoCThb
rOMOT€eHHBIX peakiuii. OCHOBHbIe (haKTOPHI,
BJIUSIIOIIME Ha CKOPOCTh XUMHUUYECKOU peakiuu —
MPUPO/ia PearupyroluX BellecTB, KOHLEHTPaLWr
pearvpyrolrX BelleCTB, TeMIlepaTypa, IPUCYTCTBHE
KaTanu3aTopa. BivsiHie nMpupo/ibl pearupyrommx
BelrjecTB. [ToHsITHe 00 SHEPryUy aKTHUBAI[UH.
OHepreTUUecKuii Mpoduib XMMHUUYeCKOU peakijiu.
3aBUCUMOCThL CKOPOCTU OT KOHI[@HTPaLUX
pearvpyroLuXx BellecTB. 3aKOH /1eHCTBHs Macc.
KoHcTaHTa CKOPOCTH peakiiu. 3aBUCUMOCTh
CKOpPOCTH peakLjuy OT TeMIieparypsl. IIpaBuio BaHT-
l'odda. YpaBHenue Appennyca. CKOpoCcTb
reTeporeHHbIX XUMHAYECKUX peakiui. Mx
ocobeHHOCTH. BnusiHUe KaTamu3aTopa Ha CKOPOCTb
XUMHUUeCKOM peaklyy. Bupl KaTtaausa.

PactBopbl. Ciocobb1

PactBopel. PacTBOpUTe/Ib M paCTBOPEHHOE BeLLeCTBO.
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BBIPA)KEHUS COCTaBa
pPacTBOpOB

PacTBOpeHue Kak (PM3MKO-XUMHUYeCKU TIpoLiecc.
TernnoBsle 3¢ deKTh! TPU pacTBOPeHUU. ['uzpartanys u
co/bBaTaLysi. 3aBUCUMOCTb PACTBOPUMOCTH BellecTBa
OT TeMIIepaTypbl, JaB/eHrs1 U IPUPO/ibl
pactBopuTeisi. CriocoObl BeIpaKeHUs1 KOHLIEHTPaLN
pacTBOpOB (MaccoBasi 10/151, MOJIsIpHast J0J1sl,
MOJIsIpHasi KOHLIeHTPaLUsI,MOJISipHast KOHLIeHTpaLusi
5KBUBAaJIEHTOB, MOJIs/IbHAst KOHLIEHTPALUsI
pacTBOPEHHOT0 BellleCTBa).

CBolicTBa pacTBOpPOB
3/1eKTPOJIUTOB U
He3JIeKTPOJIUTOB.

CusnbHble U csiabble 31eKTpoUThL. Boza Kak
yHMBepCa/bHbIM pacTBOpUTe/b. VIoHHOe
NpoK3Be/ieHre BOJbl U BOAOPOHbBIN ITOKa3aTeb.
PacueT pH B pacTBOpax CHU/IBbHBIX M C/TAa0BIX
3JIEKTPOJIUTOB. 3aKOH pa3baBeHust OcTBaba.
Peakijuu B pacTBopax 3/1eKTponuToB. [IpaBuio
beprosisie. Tunbl peakliyii B pacTBOpax
3JIEKTPOJIMTHOB. Peakiiny HelTpamsanyu.
O6pa3oBaHue TPyJHOPACTBOPUMBIX COeJUHEHUM TIPU
B3aUMO/,eMCTBUU PaCTBOPOB 3/IEKTPOJIMTOB.
IIpoussegenuve pacTBOpUMOCTH. PacTBOpeHue
MasiopacTBOPUMBIX 3/1eKTPOIUTOB. I'Maponn3 comneu.

OKUCTUTe/TBHO-
BOCCTAaHOBUTEJILHbBIEC
peakivu.

Crernienb okuciienus. [IpaBuia pacuera crereHu
OKHCJ/IEHUSI 3J7IEMEHTOB B POCTBIX U CJI0XKHBIX
BelllecTBaX. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHbBIE
riporieccbl. OKUC/IUTE b, BOCCTAHOBUTE/Ib.
BaskHeli1vie OKUCIUTENN U BOCCTAHOBUTEH.
Krnaccudukaiys oKucaurebHO-BOCCTAHOBUTE/TbHBIX
peakiuii. MeXXmoJieKyisipHble 1
BHYTPUMOJIEKY/ISIPHbIE OKUC/IUTE/TbHO-
BOCCTaHOBUTe/IbHbIE peakuu. Peakuyu
JIACTIPOTNIOPLIMOHUPOBAHUS U
KOHTPIIPOINOPLMOHUPOBaHus. CocTaBiieHue
ypaBHEHUI OKHCIUTEbHO-BOCCTAHOBUTE/TbHBIX
peakuuii. [Ton6op Ko3hdUIMeHTOB ypaBHEHUA
OKHC/TUTE/IbHO-BOCCTAaHOBUTE/TbHBIX PeaKLIUi
METOZOM 3/IeKTPOHHOTO OasiaHca.

I'anbBaHMUeCKUE
5JIeMEeHThI.

Bo3HHKHOBeHHe JIBOWHOTO 3/IEKTPUUECKOI0 C/1051 Ha
rpaHuLie MeTalI—BOJa,MeTa/uI—pacTBop.
OneKTpoAHblenIoTeHIMabl. CTaHAapTHBIN
BOZIOPO/JHbBIN 3/1eKTPOJ. Psifi cTaHAapTHBIX
3JIeKTPOJHBIX NTOTEHLMaIoB. Y paBHeHWe HepHcra.
Teopus ranrpBaHMYECKUX 3/1eMeHTOB. MeHo-
I[UHKOBBIN 371eMeHT [Tanuans - Ikobu. D]C
rajibBaHA4YecKoro 3jemMeHTa. KoHI|eHTpal[OHHbIN
rajibBaHUYeCKUU 3/IEMEHT.

Koppo3us metanios.

Koppo3us meta/muios. Knaccudukariys KOppo3rOHHBIX
ripotieccoB. CyILIHOCTb XUMUUECKOU U
5/IEKTPOXMMUYECKO KOppo3uU. ATMochepHas
KOppO3us C BblZle/leHueM BOZ0opoja Ui
TOTJIoLeHreM KUC/Iopoza. MeTo el 3aluThl
MeTa/lUIOB OT KOPPO3HUH.
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10

OJIEKTPOJIU3.

Cy1uHOoCTb 3/1ekTposiv3a. KatoiHbie v aHOHbIe
TIPOLIeCChI TIPU 3JIEKTPO/IU3e BOJAHBIX PACTBOPOB
3JIeKTPOJIUTOB. DJIEKTPOJIU3 PACI/IaBOB. 3aKOHBI
®apagesi. BIxos 1o TOKY.

11

OO6111ast XapaKTepuUCTUKA
HEMETa//IOB U UX
coeZIMHeHU.

[Tono)keHne HeMeTasl/IOB B TIepUOIUUECKON CHUCTEMe.
OneKTpOHHbIe KOHGUTYPALIUU 1 BalleHTHOCTb
HemeTasioB. HaxoskJieHre HeMeTaslsioB B IIPUPO/JE,
OCHOBHbIe MUHepasibl. Pu3nuecKre CBOWCTBA
TIPOCTHIX BelllecTB. MI30TOIbI U aryIoTPOMHbIe

Mo uduKarmu. JlabopaTopHbie ¥ TPOMBIILIEHHbIE
croco0Obl oyyeHusi. XUMHUYeCKHe CBOHCTBA.
BsaumogeiicTBue € KUC/I0PO/IOM, BOJOPOJOM U
JPyTMMU HeMeTaslaMu. B3auMogelicTBue ¢
MeTasiamu. [IpyMeHeHre OCHOBHBIX COeIMHEeHUH
HeMeTaJsljIoB.

12

OO011re cBoCTBa
METaJIOB U UX
CcoeIMHEeHUI

[Tosio’keHMe MeTaJI/IOB B TIEPUOJUUECKOM CUCTEME.
OneKTpoHHbIe KOHGUTYPALIUU U BaJIleHTHOCTh
MeTa/sioB. HaxoskzieHre MeTaslyioB B IIPHUPO/IE,
OCHOBHbIe MUHepasibl. Pu3nuecKre CBOMCTBA
TIPOCTBIX BEIeCTB. DJIEKTPOITPOBOAHOCTE
TEeTJIONPOBOAHOCThL MeTa//IOB, TeMIlepaTyphbl
T/IaB/IEHHs, TUIOTHOCTD. JTabopaTopHbIe 1
TIPOMBIIIIEHHBIE CITOCOOBI MO/TyueHHst. XMMUUECKHe
cBoMCTBa. B3anmoieiicTBre METaIoB C BOZOM,
KUCIOTaMU U 1jesiouamu. OcobeHHOCTH
B3aMIMO/IEMCTBHUS META/UIOB C pa3baB/ieHHBIMU U
KOHIL[eHTPUPOBAHHLIMU KHC/I0TamMu. B3auMoelicTBre
c HeMeTasulaMu. [IprMeHeHHe OCHOBHBIX COeMHEeHUH
MeTaJIJIoB.

4.3 IlepeueHb J1aGOpPaTOPHBIX PadoT

Cemectp Ne 1

Z

HaumeHoBaHue 1a00paTOPHON PadoThI

Ko/1-Bo akageMnuyeckux
4acoB

Ksiacchl HeopraHM4eCcKrUx coeIMHeHUN 2

OnpefeneHue TermioBoro 3ddexTa peaklyuu

CKOpOCTb XUMUYECKOU peakLvH.

XUMUYEeCKOe paBHOBeCHe

Peakii1y B pacTBOpax 3/1eKTPOJIUTOB

OKuCIUTeTLHO-BOCCTaHOBUTEILHBIE peakuun

Koppo3sus MeTanioB

RXII (N UT|RA[W|IN|F-

DJIEKTPOJIU3.

NININININININ

4.4 IlepeyeHb NPaKTHUYECKHX 3aHATHHN

Cemectp Ne 1

Tembl NpaKTHUeCKHX (CEeMUHAPCKHX) 3aHATHI

Ko/1-Bo akajeMu4ecKHX
4acoB

CTpoeHrie aToOMa U epyuoInuecKasi CicTeMa 2
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3/IeMEeHTOB
Ksacchl HeopraHUuecKrUx coeIMHeHNN
TepMogrHaMUYeCKUe pacyeTsl.
XUMHUYECKOe pPaBHOBeCHE
KoHLeHTpaLuys pacTBOPOB

I"'uaposn3 conent

CocTaBrieHre ypaBHEHUM OKUC/IUTE/IBHO-
BOCCTaHOBHUTE/IbHBIX PeaKLUn
["asibBaHMYeCKHe 37IeMEeHTBI.

| N Uk~ |WIN
N N INININININ

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 1

Ne Buj CPC Ko/1-Bo akajieMmuuecKux
4acoB
1 OdopmsieHre OTYETOB 110 JTaOOPAaTOPHBIM U 6
NIPaKTUYEeCKUM paboTam
2 IToAroTOBKA K KOHTPOJIBHBIM PaboTam 3
3 [ToaroToBKa K NMpakKTUYECKUM 3aHSITHUSIM 12
4 [ToaroroBka K NpakTUUYeCKUM 3aHSITUSIM 10
(y1abopaTopHBIM paboTam)
5 IToaroTroBka K czjaue M 3alUTe OTUYeTOB 8
6 IToAroTOBKA K 3K3aMeHy 21

B XoJe rpoBeieHuns 3aHATUN 110 AUCHUIT/IMHE MCIIOJIB3YIOTCA C/ieAyIOole NHTEPAKTUBHBIE
MeTO/bI O6y‘-IEHI/IH2 AUCCKYCHH, pa60Ta B MdJIbIX I'PYTITNax

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI
5.1 MeToanueckue yKa3aHHUA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToguuecKue yKa3aHUs /I 00yJarOIUXCS M0 MPAKTHUECKUM 3aHATHAM

1. boukapega C. C. Xumusi. [Ipaktuueckue 3aHstust: yuebHoe rocobue / C. C. boukapesa,
B.T. Cobonesa, 2015. - 179 c.

5.1.2 MeToauuecKue yKa3aHus /ISl 00y4arIuxcs 1o JIlabopaTopHbIM padoTam:

Ky3nerioa O.B., Boukapera C.C., [IyzapeB B./. OcHOBBI 00111eii 1 HeOPraHUUeCKol XUMUU.
JlabopaTopHbIi NpakTUKyM / 1o o061, pea. KysuerjoBoit O.B. — UpkyTck : 3a-so UPHUTY,
2022. - 172 c.

5.1.3 Meroauueckue yKa3aHus /i 00yUYaroIUXCA 10 CAMOCTOATeTLHOM padoTe:

2. Ky3snerjoBa O. B. Xumus. CamocrosTesnsHast paboTa CTyieHTOB: yueOHoe rocobue / O.
B. KysHnerjosa, 2015. - 193 c.

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycrneBaeMOCTM W TPOBeJeHHUs
NMPOMEeXYTOYHOH aTTeCTaluy Mo JUCHMIINHE

6.1 OreHoYHbIe CpeACTBA AJIS IPOBe/IeHUsA TeKyLero KOHTPOJIs

6.1.1 cemectp 1 | Y cTHBIN onpoc



Omnucanue nponeaypel.

Bomnpocs! fj1s1 KOHTPOISL:

1. OcHOBHBIE XUMUUECKUE TIOHATHUS.

2. ATom, MoJIeKyJ/la, XUMUUYeCKHUH 31eMeHT. OOIriee ripecTaBieHre 00 aTome.

3. [oBesieHre 31eKTpoHa B aToMe. KBaHTOBBINM XapakTep U3MeHeHUW sHepruu. [IBolicTBeHHast
TpUpo/ia 37eKTpoHa. YpaBHeHue JIyu e Bpoiins. [TpuHumn HeoripesenenHocTH [eiizeHbepra.
4. TTorsiTvie 0 Bo/THOBOM (DyHKI[MH. ['7TaBHOE ¥ opOUTabHOE KBAHTOBBIE UKC/Ia. MarHuTHOe
KBaHTOBOe urc/10. CIIvH 3/1eKTPOHA M CIIMHOBOE KBaHTOBOE YHCJIO.

5. CxeMa CTpOeHHs 37IeKTPOHHOM 000/I0UKH aToMa T0 YeTbIpeM KBaHTOBBIM UMC/IaM. [IpuHLUTT
[Maynu u ciepcTBus U3 Hero. OnucaHue 3/1eKTPOHHON 000/I0UKM aTOMa 371eKTPOHHBIMU
(dbopMyiaMu U 371eKTpoHOrpadriyeckum MetosoM. I[lpaBuso ['yHaa. 3anonHeHre 371eKTpOHaAMU
SHepreTUYeCKMX COCTOSIHUM aTOMa COTJIaCHO MPHHLMITY MUHMMYyMa 3Hepruu. I1paBua
KrneukoBckoro. [Tops10K 3aroyiHeHus 3/71eKTPOHaMU SHEPreTUUeCKUX YPOBHeW 1 TOlypOBHEM.
6. O6r11ast 31eKTpoHHast (hopMysia aTOMOB, S-, p-, d-, f- 3/1eMeHTHI.

7. [Tepuoanueckuii 3akoH [1. 1. MeHieneeBa.

8. [IprurHa NepyuoANYHOCTY U3MEeHEeHHs CBOKCTB 3/IeMEeHTOB U UX coeuHeHUN. CTpyKTypa
MepUoANYeCKON CUCTEMBI 3/IEMEHTOB.

9. [1epuoppl, TPyIIIbI, TOATPYIIILL.

10. [Tepuoguueckoe n3MeHeHUE CBOMCTB XUMUUECKUX 3/1IeMEHTOB. PaZinycbl aTOMOB 1 MOHOB.
OHeprusi MOHM3aLlMU. JHeprysl CPOZACTBA K 3JIEKTPOHY. DJIeKTPOOTPULIATeTbBHOCTD, KUCIOTHO-
OCHOBHbIE Y OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE CBOKCTBA BELECTB.

KpuTepun oneHUBaHus.

OtieHKa "OT/IMYHO" CTYIEHT TI0/THO U apryMeHTHUPOBAHO OTBeUaeT Ha BOTIPOChI, 0OHApY)KUBaeT
TIOHMMaHKe MaTepHrasia, MO>KeT 000CHOBATh CBOM CY>KJ€HHsI, IPUMEHUTDb 3HAaHHsI Ha MPaKTHKe,
TNIpUBECTH He0OXOAUMbIe TIPUMEPHI He TOJTBKO TI0 YUeOHUKY, HO ¥ CAMOCTOSITe/TEHO
CoCTaBJ/IeHHble, U3JlaraeT MaTepuall Ioc/iej0BaTe/IbHO U IPaBUJILHO.

OrieHKa "X0poIIo" CTy/IeHT JjaeT OTBET, V/IOBIEeTBOPSIIOIINNA TeM ke TpeOOBaHHUSAM, UTO U IS
OLIEHKH «OTJIMUHO», HO JIONyCKaeT 1-2 OMIMOKH, KOTOPbIE CaM >Ke MCITPABJIseT.

OtieHKa "yZIOB/IeTBOPUTE/ILHO" CTyIeHT 0OHapy>KUBaeT 3HaHWe U MOHUMaHHe OCHOBHBIX
T0JIO’KeHWH JJAHHOTO 3a/JaHUsl, HO: U371araeT MaTepuas HermoJ/iHO U J0IMyCKaeT HeTOUHOCTH B
oTIpe/ie/IeHUH TIOHATHH WK OPMY/IMPOBKE TIPaBU/T; He YMeeT JOCTaTOYHO ITyO0KO U
Jl0Ka3aTebHO 000CHOBATh CBOM CYXK/I€HUsI U TIPUBECTU CBOU MPUMepbI; U3/1araeT MaTepuar
HeTI0C/Ie[I0BaTe/IbHO U IOMYCKaeT OMHOKY.

OrleHKa "Hey/I0B/IETBOPUTEIBHO" CTYJeHT 0O0HApY’>KUBaeT He3HaHWe OTBeTa Ha
COOTBETCTBYHOILI[ee 3a/laHKe, I0MyCKaeT OMMUOKHN B (POPMYJ/IMPOBKE OTpe/ie/IeHUH U TIPaBuI,
WCKa)Karoll[ie X CMBIC/, 6ecriopsiZloyHO U HeyBepeHHO M3/laraeT MaTepras; 0TMeUaroTCsl Takue
HeJJ0CTaTK! B MOATOTOBKE CTY/eHTa, KOTOPbIe SIBJISIOTCS CePbe3HbIM INPensiTCTBUEM K
YCIeIHOMY OBJIaJIeHUIO I0C/IeYIOIUM MaTepUaioM.

6.1.2 cemectp 1 | OTuer mo y1abopaTopHOi padoTe
Onucanue npoueaypsbl.

OtueT /10/DKeH ObITh BLIMOJ/IHEH B YCTAHOB/IEHHBIH MPEIo/jaBaTe/ieM CPOK, B COOTBETCTBUU C
TpeOOoBaHUAMHM K 0OpMIIeHHIO oTueTa. OTUeThl B Ha3HAUEHHBIM CPOK C/Ial0TCS Ha TIPOBEPKY.
ITpegycMoTpeHa ycTHas 3aljuTa 1abopaTopHOU paboThl, 0 00YYArIUXCs JOBOJUTCS TlepeyeHb
BOIMPOCOB, BLIHOCUMBIX Ha 3aIl[UTY; BO BpeMs 3all[UThI, 00yUaroIirecs A0/HKHbI 00bICHUTD
TIO/TyYeHHbIe Pe3yJ/IbTaThl OTMEUEHHBIE TIPerojaBaTe/ieM U OTBETUTh Ha ero BOTIPOCHI.
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[ToAroTOBKA OTUETOB BBIMIOJ/IHSAETCS CTY[eHTAMU CaMOCTOsITeIbHO. OTUeT MO BBIMOTHEHUIO
nabopaTOpHO paboThI COCTOUT M3 TEOPETUUECKOTO BBe/IeHUs], XO/ie BbIITO/IHEeHUS
nabopaTopHOi paboThI, pe3y/IbTaToOB MPOBeIEHHOTO UCC/Ie[0BaHus 1o TeMe. [Ipu 3amuTe
OTYeTOB Ipero/iaBaresieM MPOBepsieTCs: TPaBUIBLHOCTb U TOYHOCTD TIPOBE/IeHUs aHa/M3a,
3HaHMe TeOPeTHYeCKOro MaTeprana HeoOXOJUMOTO /ISl BBITIOJIHEHHS KICCIe0BaHusI.

Bomnpoch! /7151 KOHTpOJIsi: BOTIPOCHI /17151 3aIIMThI TaO0PaTOPHBIX paboT Tpe/|CTaB/IeHbI B pasziesie
4.2.” KpaTkoe cofiep)kaHre pa3/ie/ioB U TeM 3aHsITUN”

Kpurepumu oneHuBanus.

OTueT CUMTAeTCs CIAaHHBIM, eC/TU TIPe/II0XKeHHbIE 3a/laHusI BLITO/THEHbI TIPAaBU/IBLHO,
JIEMOHCTPUPYETCsI 3HAHHE TEOPETUUECKOTO M TIPAKTHUECKOT0 MaTeprasa, He0OX0AUMOTO AJIst
BBIMOJTHEHUSI PaboT.

6.2 O1jeHOYHBbIe Cpe/JCTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCcTaliu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB /[OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMe)XyTOUHOM aTTecTanuu

CpeactBa
(MeToaBI)
NHauKaTop J0CTHIXKeHMs
Kpurepumu onjeHuBanus OLleHHMBaHMS
KOMIIeTeHI|U U o
NMPOMEe)XyTOYHOH
aTTecTanyu
OIIK OC-1.4 HOeMmoHCTpUpYeT BrajieHWe 0a30BBIMM | Y CTHBIN 9K3aMeH.
3HaHUSIMU byHIaMeHTa/IbHbIX
pasziesioB XUMHH B obneme,

HEOOXOAWMOM [l OCYIIeCTBJIEHUS
rpodeccroHaNTbHON JiesiTeTbHOCTH.

6.2.2 TunoBble oO1jeHOYHBIE CPeACTBA NPOME)XXYTOYHON aTTecTaliu

6.2.2.1 Cemectp 1, TumnoBble oLjeHOYHBbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 110
AACUMIIMHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeHalMOHHBIN OUIeT COCTOUT U3 TISITH BOMIPOCOB. [I/1s1 OTBeTa Ha BOTIPOCHI
9K3aMeHalMOHHOT0 OusieTa B MMCbMeHHOU (hopMe cTyneHT uMeeT 60 MuHyT. [Tpu ToArOoTOBKE
OTBETOB CTYZEHT MOXXeT I10/1b30BaThCsl IePUOANUECKON CUCTEMOM 3/1eMEHTOB,
3/IEKTPOXMMHUYECKHM PsIZIOM HarpspKeHUH MeTaslioB, Tab/Iviel pacCTBOPUMOCTH U
KanbKysisiTopoMm. [1pu rpoBepke OTBETOB Ha BOTIPOCHI 9K3aMeHaLIMOHHOTO OuieTa
TriperojaBaTe/ib MOKeT 3a/laTh CTY/IeHTY YTOUHSIIOIME BOMIPOCHI, OTBET Ha KOTOPbIe CTY/I€HT
JaeT B yCTHOUM opme. OTBeT CTy/[eHTa OL|eHUBAeTCs 10 YeThIpex Oa/nbHOM crucTeme.

IIpuimMep 3agaHud:

1 Knaccudukariyisi KOMIUIEKCHBIX COeAMHEHWH TI0 TIPUHA/IJIE)KHOCTH K OTpe/ie/IeHHOMY
KJ/IaCCy XUMUUECKUX COeJUHEHHWH, T10 3apsily KOMIIEKCHOW YaCTHL[bl, 10 IPUPO/E JINTaH/OB.
2 B3aumosetictBre d-MeTasioB ¢ pa3baBieHHbBIMU U KOHLEHTPUPOBAaHHBIMU a30THOM U

CepHOU KUCJIOTaMHU.
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3 3akoHumnTe ypaBHeHHe OBP, onpesienvte cymmy K03((UIMEHTOB B ypaBHEHUU peaKLUu:
K2Cr207 + FeSO4 + H2S04
4 TepmoxyvMHUuecKoe ypaBHEHHE PeaklMH KaTaIMTUUeCKOr0 OKUC/IeHHUs] aMMHaKa:
4NH3(r) + 502(1) = 4NO(r) + 6H20(r); AH = - 902K K.
B peakuuu BeigensieTcst 2255 kIx Terotel. Onpegenutsb Kako 06vem okcuza asora(ll) (B
JUTpax, H.y.) obpa3yeTcsi ipy 3TOM?
5 HaBecky TexHuueckoro obpasija 0ypsl Maccoii 21,875 r pacTBOpu/IM B MepHO# K0J10e
BMectumocTbio 500,0 M. Ha TutpoBanue 3aTpaueHo 20,0 M pactBopa HCI ¢ KoHIjeHTpaluei
0,210 mostb/n. Paccuntath MaccoByto Ao (%) xumuuecku unctoi 0yper (Na2B407 - 10H20)

B obpasiie._

6.2.2.1.2 Kputepum onleHUBaHUSA

o0I11Iel XMMHH,
yMeeT ero u3jarath
U YBsI3bIBaTh
TEOPHIO C
MPaKTUKOU, He
3aTpyJHSETCS C
OTBETOM TP BU-
JOM3MeHeHUH
3aaHus. B cpok
Mpo/iesiaHbl U 3a-
IUILeHbI
nabopaTopHbIe
paboTel. CaaHbl
KOH-TPOJIbHbIE
3ajiauml.

Y noBnerBopure/bH
OT1/mMuHO Xopouio o HeypoBiieTBopuTe/1bHO
JeMoHCTpUpyer Haymuue TBepabIx Hayuue TBepabIx He nemoHcTpupyer
3HaHUe K/1aCCoB Y ZI0CTaTOYHO 3HaHWM NIPOMZIEHHOT 0 3HaHHe K/1acCoB
HeOpraHUyeCcKrux TIOJIHBIX 3HAaHUM Marepua’a, HeOpraHnvyecKux
COeJMHeHUH, [IPOrpaMMHOI0 V3J/I0KeHHe OTBETOB C COeJJMHeHUH,
3aKOHOMEpHOCTeN Marepua’a, omMOKaMy, yBEpeHHO | 3aKOHOMEPHOCTeH HX
VX MpeBpallieHu . He3HauuTeJIbHble WCIIpaBJ/IsieMbIMU TipeBpaleHUi.
YMmeer OIIMOKY TIpU rocse He ymeer
OXapakTepu30BaTh OCBell|eHU! JIOTIOJIHATE/IbHBIX OXapakTepu30BaTh
KOHKpeTHOe 3a[,aHHbIX BOIIPOCOB, KOHKpeTHOe
coe/liHeHUe BOITPOCOB, HeoOX0IJUMOCTh coe/lHeHUe
COOTBETCTBYHOIIMM TIpaBUIbHBIE HaBOJSALLIUX COOTBETCTBYIOLLIUMU
Y ypaBHEHUSIMU JleNCTBUS IO BOIIPOCOB, ypaBHEHUSIMU
XUMHUYECKHUX TIPUMEHEeHUIO TpaBUJIbHbIE XUMHUUECKUX peaKLiu.
peakLuil. 3HaHWM Ha JleliCTBUS 10 He ycBoen
YcBoeH NIPaKTHKe, YeTKOe | NPUMEeHEeHUIO 3HaHUMN TIPOrPaMMHBIN
MpOrpaMMHbIN U3J/I0KeHue Ha IpaKTHKe MaTepHaJl 1o obiiei
Marepuas 1o Marepuasa XUMWH, HE YMeeT ero

Y3/1arath U yBSI3bIBaTh
TEOPUIO C MPAKTHKOM,
3aTpPyJHSETCS C OTBETOM
TIPU BUJIOU3MEHEeHUN
3a/iaHus. B cpok He
TIPO/ieJIaHbl U He
3allUILeHbI
nabopaTopHblie paboThI.
He czaHbl KOHTpOJ/IbHBIE
3a/aui.

7 OcHOBHas y4yeOHas MTepaTrypa
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1. KopoBun H. B. O611as xumus : y4ue0. A/1st By30B I10 TeXH. HallPaBJIeHUSIM U CIIELIUaTbHOCTSIM /
H. B. KoposuH, 2000. - 557.

2. I'muuka H. JI. O6irjast xumus : yue0. mocobue s By3oB / H. JI. I'munka, 2007. - 727.

3. boukapesa C. C. Xumusi. [TpakTrueckue 3aHstus : yue6Hoe nocobue / C. C. boukapesa, B. T'.
Cobonesa, 2015. - 179.

8 JonmotHUTe/IbHAs yueOHas TUTepaTypa U CipaBoOYHast

1. Tmuuka H. JI. 3aaum v ynpayKHeHHs 110 0011iel XUMHH : yuel. rmocobue /i HeXHM.
cnenmansHocTed By30B / H. JI. I'nunka, 2007. - 240.

2. Xumus : 1abopaTopHbii ipakTukyMm / B. 1. 3yeBa [u ap.]; mog o6, pen. B. I1. 3yesoii, 2012.
- 185.

3. Ky3nernioa O. B. Xumusi. CamocTosiTenibHasi pabota cTyeHToB : yue6HOe rocobue / O. B.
Kysnerjosa, 2015. - 193.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edw/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

1. http://new.fips.ru/
2. http://'www1.fips.ru/

11 IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHH, JIMEH3HOHHBIX M  CBO0O/HO
PacrpocTpaHsieMbIX CHeMa/IM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OpPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK mnoctaBka 08_2007
12 Marepua/ibHO-TeXHHYECKoe ofecrieyeHUue AUCIUILTHHBI

1. Motika 800*765*1600

2. AkBaguctuasitop 5. 03-4 11

3. CyumnpHbii mikad "CIHI-1"

4. Komnerotep Inteli7/GBYTE X58/4Gb PC1333/DVDRW/1Tb/ATX600W/Sound
X-Fi/S1366CNPS10X/GF896Mb/LG 22/ACP1500
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