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PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNNMUHDI

51.0.06 O6buwana u HeopraHuyeckas XMMus

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroTOBKU/cneynanbHOCTU:
33.05.01 - dapmauug

2. Mpodunb nogroTroBku/cneumanusauma: hapmaums

3. KBanudumkaumsa BbINyCKHUKA: NPOBU30D

4. ®opma obpa3oBaHuUA: 04Has

5. Kadegpa, oTBevawwas 3a peanusauuMilo AOUCUMNNUHLI:  Kadegpa obwen u
HeopraHM4YecKom XMMmmn

6. CoctaButenu nporpammbl: CemeHoB B.H., o.x.H., npodeccop

7. PekomeHpgoBaHa: HMC xumunyeckoro gakynbTeTa npotokon ot 25.05.2023 Ne 3

8. YueOHbIN roa: 2023/ 2024 CemecTp: 1



9. Llenu 1 3agaymn y4eb6HOM QUCLUUNIIUHDI:

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 181151H0MCH:

- U3NOXEHNEe N pacCMOTpeHne obLLeTeEOPETUYECKOrO PYHAAMEHTA XMMMNYECKON HAYKN B LLESIOM,
N3y4yeHMe CBOWCTB OfIEMEHTOB W WX COEAMHEHUM Ha OCHOBE MOSIOXKEHUN OOLWen XuMun.
N3yyeHne pasgenoB obuwien xumuum npecnenyeTr Uenb pas3BuUTb Y CTYOEHTOB XMMMUYECKoe
MbILUIIEHME, HaAy4YUTb TEOPEeTMYEeCKOMY MoAxXoA4y K HayvHbiM npobnemMam u KpUTUYECKM
BOCMpPMHMMATb, Kasanocb Obl, He3blbnemble XMMUYECKME TEOpUU, T. K. BCE OHU HEN3BEXHO
YTOYHSIIOTCSA CO BPEMEHEM.

3adayu y4ebHoU OucyunuHbI:

- paccMoTpeTb 0bLEeTEOPETUYECKNE KOHLIEMLNN, 3aKOHbI 1 TEOPUN, Takne Kak Nepuognyeckni
3aKOH, aTOMHO-MOJSEKYIISIPHOE YYeHue, Teopua XMMUYECKOro CTPOEHUs, CTPOEHMe atoma U
XMMMYECKasi CBA3b, XMMWUYECKasl KMHETUKA M TepmoauvHamuka u T. 4. B ocHoBy nonoxeH
[Mepuognyecknin 3akOH KakK OCHOBa XUMMMUYECKOW cuctemaTtuku. [JaeTca knaccudukaums
XUMUYECKMX COEONHEHMI, 00Lan XxapakTepucTmka rpynn aneMeHToB Nepnogmyeckon CUCTEMBI,
n3y4aroTca 0COBEHHOCTN XMMUN KOHKPETHBIX 3NIEMEHTOB N UX Hanbornee BaXHbIX COEANHEHWMN.
3HaunMTeENbHOE BHUMaHWE yaenaeTcs XMMum BUOreHHbIX 3NeMeEHTOB N nX BMONorMyeckon ponu.

10. MecTo y4yeb6HOM ancuunuHbl B CTpykType OOI
obsizatenbHaa 4Yactb 6noka b1. OucumnnuHa usydaetca B 1 cemectpe 1 Kypca,
npegwecteyowmnx aucumnnni BO He nmeeT n 6asmpyetcsa Ha 3HaAHUAX MO XMMUKU B oObeme
dheiepanbHOro KOMMOHEHTa rocyAapCTBEHHOIO CTaH4apTa OCHOBHOMO obuiero obpasoBaHus.
[MonyyeHHble  3HaHUSA CTYAEHTbl AOSMKHbI YMETb WCMONb30BaTb NpW nocnegyolwem
N3yYeHUn ONCUNNINH: on3nYeckast XMMUs, opraHndeckas XuMmuns, goapmMakonorus.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTeribHOW
nporpaMmmbl (KOMMNEeTEHLUAMU BbINYCKHUKOB):

Kog HasBaHue Kog(bl) WNHankaTop(bl) [MnaHnpyemble
KoMneTeHumm peaynbTatbl 06y4YeHus
OrlK-1 | CnocobeH OrlK-1.2 | NMpumeHsaeT 3HaTb:
Ncnonb3oBaTb OCHOBHble  (M3MKO- | PyHOAMEHTANbHbIE
OCHOBHbIE XUMU4eckmne W|3aKoOHbl K Teopuu
odnonoruyeckue, XUMUYECKNE METOAbl | XMMUK; TEopuo
doun3uko- aHanusa ONS | CTPOEHNA  BeLLECTBa;
XUMMYECKME, pa3paboTku, OCHOBHbIE
XUMUYeCKme, nccrnegoBaHnin N | 3aKOHOMEPHOCTH
MaTtemaTuyeckme 3KCNepTum3bl npoTeKkaHus
MeToabl ans NEeKapCTBEHHbIX XUMUYECKNX peaKkLmnii;
pa3paboTku, CcpencTs, TEOpU0  PacTBOpPOB;
nuccrnegoBaHnn  u nekapCTBEHHOro CTPOEHUe n
3KCNepTum3bl PaCTUTENBHOIO CbIPbA | XMMUYECKME CBOWCTBA
NEeKapCTBEHHbIX n BMONOrMYecKknx | OCHOBHbIX NpOCTbIX
CpencTs, ob6bekToB BELLecTB "
N3roToBIIEHUS XUMUYECKNX
NeKapCTBEHHbIX COeaUHEHUM;
npenapaTos YMETb: roToBUTb
pacTBOpbl  3aaHHOW
KOHLIEHTpauuu;
6e3onacHo pabortaTtb C
XNMUYECKNMMU
BelllecTBamMu;
BNageTb: HaBblKamMu




obpalueHus c
peakTnBamu,
XUMUYECKON nocynoun
n obopygoBaHMeM

12. O6bemM gUucuUNNUHbLI B 3a4eTHbIX eauHuuax/yac. 5 3.e. / 180 yacos.




dopma NpomMeXXyTOYHOM aTTecTaumm SK3aMeH

13. TpyaoemkocTb No BMAam y4ye6HOM paboTbl

TpyooemMKoCTb
Bug yyebHon paboThbl Bcero Mo cemecTpam
1 cemecTp
AyONTOPHbIE 3aHATUS 90 90
nexkumm 18 18
B TOM 4ucne: npakTnyeckune
nabopartopHbie 72 72
CamocTtosTenbHasa paboTa 54 54
B TOM uucne: KypcoBasa paborta - -
(npoekKT)
dopma NpoMeXyTOYHON aTTecTaumm 36 36
(3k3ameH — 36 yac.)
NTtoro: 180 180
13.1. CopepxaHue AUCLUUNIUHbI
n/n HanmeHoBaHue CopoepxaHue pasgena oUCcUmMnIvHbI Peanusauuns
pasgena pasgena
ANCUMMNIUHBI ANCUMNMNUHBI C
NOMOLLbIO OHIMaWH-
Kypca, YMK
1. Nekuunn
1.1 ATOMHO-MOnekynsipHas Teopus.
XnmMnyeckum 3S1IEMEHT. MpocToe
BelwecTBo. AnnoTtponus. lMonumopgusm.
"a3oBble 3akoHbl. Yncno Aesoragpo. Morsib.
MonspHas mMacca. CoBpemeHHas
Xnmmyeckass atommctmka. MonekynsapHas
X N HemonekynsipHasa dopma kpuctannos. | https://edu.vsu.ru/
nMmyeckas 3 . X o
ATOMUCTVKA MoHaTne o dase HocuTene CBOWCTB coursel/view.php?i
BellecTBa B Kpuctanmnax HemMonekynsapHom d=6173
CTPYKTYpbl.  XMMUYECKOE  COEeOMHEHNE.
CTpykTypHble  OpMynbl  MOMekyn wu
KpUCTannoxmmmyeckoe CTpOEeHne
BelwlecTBa. CTexnoMeTpuyeckne 3akoHbl U
X coBpemeHHasi TpaktoBka. CoegmHeHus
NOCTOSIHHOrO Y NEPEMEHHOro COCTaBa.
1.2 OcHoBbI TEPMOXMMUM. OK30- n
3HOOTEPMUYECKME peakumu. 3akoH
JlaByasbe-Jlannaca. 3akoH lecca.
Tennosble adppekTbl. | https://edu.vsu.ru/
Xumunyeckast . .
TepmogmHammndeckas n Tepmoxmmmudeckas | course/view.php?i
TepMoaMHamumKa B
CUCTEMbI  3HAKOB. DYHKUMM COCTOSIHUS. d=6173
BHyTpeHHsIS 3Heprna mn asHTanbnus 1-oe
Ha4ano TEPMOANHAMUKN. 3akoH
COXpaHeHus 3Heprum. Kputepum




HanpaBfIEHHOCTU XMMWYECKOro npoLecca.
MpuHUMn BepTtno-TomnceHa, ero
OrPaHMYEeHHOCTb. JHTPOMNUA CUCTEMbI. 2-
oe Hayano TepmoguHamuku.  PocTt
SHTPONUM —  KpUTEpuUn  HanpasfeHus
npouecca B W30NMPOBAHHbIX CUCTEMAX.
OHTaNbNUUHBLIN N SHTPOMUNHBLIA PaKTOPbI.
CsobopgHas 3Heprus nbbca, ee
yMEeHbLUEHNne Npu  CaMOMNpPOU3BOSIbHbIX
npoueccax.

1.3

Xumumnyeckas
KUHEeTUKa

CKOpoCTb M MEexaHusM XMMWUYECKOW
peakumn. CKOpPOCTb UM  KOHLUEHTpauus
pearmpyoLmnx BELLECTB. 3aKoH
aencrteyowmnx Macc.  MonekynsapHoCcTb
peakumun. lMopagok peakumn. CKOpOCTb
peakunn n TemnepaTypa. PacnpegeneHue
Monekyn no  aHepruam  (Makcsenn,
Bonbuman). OHeprus akTuBaLUun.
AKTUBHbIN KOMIMJIEKC. KaTanus.
Katanusartopbl

https://edu.vsu.ru/
coursel/view.php?i
d=6173

1.4

Xummnyeckoe
paBHOBeCKE

Ob6paTtnmblie 1 HeobpaTuUMble NPOLIECCHI.
CBs3sb obpaTUMOCTM C paBHOBECUEM.
NcTuHHOE 1M 1nOXHOe  paBHOBecCHe.
Kputepun  ycTaHOBNEHUSI  paBHOBECUS
peakunn. CBA3b KOHCTaHTbl M CBOOOAHOM
3Heprum mMbb6ca. PakTopbl, BAMSIOLLME Ha
nosoxeHne pasHoBecusa. [lpuHumn Jle-
UWaTtenbe. [eTepodasHble paBHOBECUS.
[aBneHue HacblWweHHoro napa. Npouecchl
ncnapeHus, cybnmmaumm, KUNEHNS,
niaBieHuns.

https://edu.vsu.ru/
coursel/view.php?i
d=6173

1.5

PacTBopbl

PacTtBopeHne kak (pU3nKo-xmmMm4eckum
npovecc. OHepreTuka npouecca
pactBopeHus. [loHsaTMe 06 waeanbHOM,
pa3baBneHHOM W pearlbHOM pacTBope.
Teopus AMEKTPONINTUYECKON
anccoumauun. OneKTponuTbl "
HeanekTponuTbl. CTeneHb W KOHCTaHTa
auccoumaunn. 3aKoH pa3BegeHus
OcTtBanbaa. CunbHble n cnabble
3MEKTPOnnTLI. AmdoTepHble
3NEKTPONUTHI. Anccounauns
MHOIFOOCHOBHBbIX KMUCITOT, MHOIMOKUCOTHbIX
ocHoBaHwuin, conen. CoBpeMeHHbIE TEOpPUn
KMCNOT W OCHoBaHUn. ConbBOCUCTEMBI.
[MpOTOHHaAs KW  SNEKTPOHHas  TeopuMw.

NoHHoe npousseneHve BOAbI.
BooopogHbin  nokasatenb.  KnucnotHo-
OCHOBHbIE NHOMKATOPbI. NOHHbIE

B3aMMOAENCTBMS B >KUAOKMX pacTBOpax.
O6MmeHHble peakunm Mexgy WOoHaMW.
ObpaTtumble 1 HeobpaTuMble MPOLECCHI.
Peakumm Hentpanusaumm wn rvaponuaa.

https://edu.vsu.ru/
coursel/view.php?i
d=6173




CteneHb M KoHCcTaHTa rugponusa. Ponb
KMCNOTHO-OCHOBHbIX B3anuMOLENCTBUI Mpu
meTabonuame nekapcts, B aHanuse
NeKkapCTBEHHbIX npenaparTos, npwu
NPUrOTOBMEHMMN NEKAPCTBEHHbIX BELLECTB.
MpousseneHue pacTBOPUMOCTH.
OnekTponua  pacnnaBoB M BOAOHbIX
pacTBOpPOB COMEN. 3akoH dapages.
OnekTpoxummyeckas Kopposusi MeTasnnos.
TeepAable pacTBopbl.

Kuakne pacteopbl. pupoga xuakoro
cocToaHusA. KonnuratmBHble  CBOWCTBA
noeanbHbIX pacTtBopoB. [laBneHve napa.
3aKoH Payns. Kpuockonus n
abynnmnockonms. Ocmoc. OcmoTuveckoe
nasneHve. 3akoH BanTt-lodda. Ponb
ocmoca B buocmcremax.

OkucnnTensHO-BOCCTAHOBUTENbHbIE
peakumn. HanpaBneHHOCTb MpPOLIECCoB,
CBSA3aHHbIX C Mepedayvyen  3NeKTPOHOB.
ONEKTPOXMMUYECKUA  Pag  HaNpPsSHKEHUN.
PaBHOBecuKe Ha rpaHuue meTann-pacTtsop.
CtaHpapTHble 3NeKTpoAHble NnoTeHuunansbl
n cBobogHaa aHeprua [wmnbbca. 3AC
ranbBaHMYECKOro 3nemMeHTa. YpaBHeHue
HepHcra. MeToap! ypaBHMBaHNA
OKUCINUTENbHO-BOCCTAHOBUTENMbHbIX
peakuunn: anekTpoHHoro 6anaHca, meTon
nosiypeakuumn. Ponb OKUCNUTESbHO-
BOCCTaHOBUTENbHbIX npoueccos B
meTabonuame.

1.6

CTtpoeHue atoma n
Mepuogunyecknin
3akoH [.U.
MeHgeneeBa

Pas3suTne npencraBrneHnMnM O CTPOEHUMU
aToma. MnaHeTapHas MoAesb
Pesepdopaga. Ontuyeckne CcnekTpbl WU
CTpoeHune aTtoma. Teopus Bopa.
[NCKpeTHOCTbL  3HepruM arekTpoHa B
aTome Bogopoga. BonHoBas npupoga
anekTpoHa. BonHoBas  dyHKUMA  n
BOJSTHOBOE YpaBHEHWE. JHeprud, pasmep 1
HanpaBneHHOCTb 3fIEKTPOHHbLIX O0O6MaKkoB.
KBaHTOBbIE YMCHa.

MHOroaneKkTpoHHble aToMbl n
nepuoguyeckas cucrtema au.
MeHpeneesa. [lpuHumnbl W npaswuna
3anosnHeHuns 3NeKTpoHaMum aTOMHbIX
opbuTanen. MpuHUMN MWHVMaITbHON
3Hepruu, npuHumun Maynu, npasuno NyHaa.
CoBpeMeHHasi TpakToBKa NepUOANYECKOro
3aKkoHa. 3aKOHOMEPHOCTU  U3MEHEHUS
OCHOBHbIX MapameTpoB aToMa (aTOMHbIX
pagnycoB, 3HEPrum MOHM3aLUuKM 1 CPoACTBA
K 3NEeKTPOHY) B nepuogax v rpynnax.

pynnoBasg aHanormd. TunoBaa u

https://edu.vsu.ru/
course/view.php?i
d=6173




noJiHas ONEeKTpOHHa4d aHanorusa.
I'opmsoHTaanaﬂ n AnaroHaribHas
aHanorus ANnemMeHToB nepmoumquKon
CUCTEMBbI.

1.7

Teopna xMmmyeckon
CBSA3U

PassuTtune npeactaBneHnmn o]
XUMUYECKON  CcBA3W. BaneHTHOCTb u
CTeneHb OKUCNEeHUs. OcHoBHble
XapaKTepUCTUKn XUMUNYECKON CBA3N.
NoHHas CBA3b n ee CBOWCTBA:
HeHanpaBSfIEHHOCTb W HeHacbIWaeMoCTb
KoopanHauuoHHble 4yucna aTtoMoB B
WOHHbIX KpUCTannax.

KoBaneHTHas CBA3b. BonHoBas
npupoga KosaneHTHoM cBA3nM. MeTtog
BaneHTHbIX cBA3en. HanpaBneHHOCTb,
HacblILLaeMoCTb n nonsapu3yemMocTb
KoBaneHTHou cBaA3n.  KoopanHauMOHHbIE
4yucna aTomoB B KOBaSI€HTHbIX
Kpuctannax. KpaTHble cBA3W.

MexaHn3mbl 06pa3oBaHnsl KOBaANEHTHOWN
cBa3n. [MbpuaHble BOJSHOBbLIE (OYHKLMUN.
Tunbl  mbpugmsaumm 1 reomeTpus
MOneKyn. [ oHOpHO- aKuenTopHbIN
MexaHu3M o0pa3oBaHMs  KOBaNeHTHOM
CBA3N. MakcnmanbHas BaN€HTHOCTb
(koBaneHTHOCTL) anemMeHToB. lNonsapHoCTb
KOBaNneHTHOM CBSA3M U MOSEKYSbl B LEroM.
JunnonbHbI MOMEHT. HegocTtaTtkm metoaa
BallEHTHbIX CBSA3EN.

MeTon  MonekynspHbix  opbuTanen.
QHepreTuyeckne gnarpammbl NPOCTENLLNX
romMmosiiepHbIX Monekyn. lopagok cBA3w,
MarHUTHbIE N ONTUYECKNEe CBONCTBA.

BogopogHas cBaAsb. [lpupopga ee
obpasoBaHu4. MexxmonekynsapHas "
BHYTPUMOSEKYNISipHaA BOJOpPOAHAas CBA3b
N ee BMSHME Ha CBOWCTBA MOSEKYI.
Bbuonormnyeckas posib BOOOPOOHOWN CBA3W.
Cunbl Bak- aep- Baanb-ca.
OpuveHTauunoHHoe, WHAYKUMOHHOE n
AncrnepcuoHHoe B3aMMmogencTeume.

MeTannunyeckass cBa3b M ee npupoaa:
MHOIOLIEHTPOBOCTb, nedovunt n
oboLecTBneHME 3MEKTPOHOB B KpUCTanse.
CeowcTBa MeTanImyeckomn CBA3N:
HeHanpaBIieHHOCTb W HEeHacbILWLaeMOCTb.
Pa3smepHbIn hakTop M KOOpAMHALUMOHHbIE
yucna B MeTalIMYeckux Kpucrannax.
[MNOTHbIE M NNOTHENLINE YNAaKOBKM aTOMOB
B MeTannudecknx kpuctannax (OUK, MUK,
IT1Y). KoBaneHTHO- meTannmyeckas CBsA3b
B NepexoHbIX MeTannax.

https://edu.vsu.ru/
course/view.php?i
d=6173

1.8

KoopanHauuoHHble

OcHoBHble npencrasrieHnA (0]

https://edu.vsu.ru/




coenHeHus KOMMMNEKCHbIX (koopAuHauMOHHBIX) | course/view.php?i
coeMHEHUSsIX. Tunbl KOMMJIEKCOB. d=6173
N3omepus KOOPAMHALUMOHHbIX
COeVHEHNN. YCTONYNBOCTb KOMMIIEKCOB B
BOOHbIX pacTBOpax. KoHcTaHThI
YCTONYNBOCTU U HECTOMKOCTMW.
Teopun XUMUNYECKOM CBA3N B
KOOpAMHALMOHHbIX COEOUHEHMSX.
OneKkTpocTtaTuyeckaa Teopusa, Teopus
BaSl€HTHbIX CBS3EMN, Teopus
KpUCTannmyeckoro nons, MeToq
MOMEKYNAPHbLIX opbuTanen.
1.9 Bogopoa.  YHukanbHoe — NosioXeHue
BOOOpPOAA B NEpUOANYECKON CUCTEME.
M3oTtonbl  Bogopoda. ATOMapHbIn U
MOMEKYNApHbIN Bogopod. Pusmyeckne u
B XUMUYeckme cBOMCTBaA Bogopopa. | https://edu.vsu.ru/
ogopon, Boaa, X o
NepOKCIA BOAOPOAa Mmpopuabl »  BOOOPOAHbIE  COEOUHEHMS course/_wew.php.l
3NEMEHTOB. MonyyeHune Bogopoaa d=6173
KomnnekcHble  COeOMHEHUs. CBOWCTBA
Bogopoda. [wmgpuabsl ©n  BOAOPOAHbLIE
coeguHeHuss  anemeHTtoB.  [lonyyeHue
Bogopoga  Bopa. lNepokeung Bogopoaa.
1.1 onemeHTbl | rpynnbl.  OcobBeHHOCTM
0 nntua.  lNpupoaHble  coeauMHEHNA U
nonyyexHmsi. Pusnyeckne N XMMMYeckme
CBOWCTBA. Xapaktepuctnieckume
coeguHeHuns nutus. CoeanHeHna nnuTna ¢
ApYrMMun HemeTannamn. XapakTepucTuka
3NeMEHTOB 1A-rpynnol. MpupoaHble
COeaVHEHMsT W NONyYeHue  LenoYHbIX https:/ledu.vsu.ru/
oOnemeHTbl | rpynnbl | meTannoB. dusnyeckne u  XUMWUYECKUE X .
rnc CBOWCTBA. Xapakrepuctnieckume course/view php?i
paxTep d=6173
coeguHeHnsi. CoeanHeHuss C  Apyrumm
HemeTannamu. XapakrepucTtuka
3reEMEHTOB 1B-rpynnbl. MpupoaHble
COoeuHEHUsT W MONyyYeHue MeTansnos.
dunsnyeckne ©n XMMmMYeckme CBOWCTBA.
Xapakrtepuctnieckume COeaNHeHus.
CoeanHeHnss ¢ OpyrMMu HemeTannamu.
Conwn KucnopogocoaepKaLlmx KNCnoT.
1.1 OcobeHHocTn OGepunnusa. [MpupogHbie
1 coeaguHeHus . dusmndeckne M XMMmMYeckne

AnemeHThbI Il rpynnbl
nc

cBovicTBa bepunnus. Xapaktepuctnyeckme

coeguHeHusi. CoeanHeHus C  Apyrumm
HemMmeTannamu. Conu
KncnopoacoaepKaumx Kncnot "
KOMMJIEKCHbIE COEANHEHUS.

OcobeHHocTHn XUMUU MarHus.
dusnyeckne n XUMMYEecKne CBOWCTBA.
XapakTepuctu4Hble COEeUNHEHNS.
[JBovHble conu. LWeHuTtbl. Komnnekcsi.

CoeanHeHnsa c ApyrmMmmn HemeTtaruiamu.

https://edu.vsu.ru/
coursel/view.php?i
d=6173




XapakTepuctvka arnemMeHToB noarpynmnbl
Kanbuusi. Xapakrepuctmyeckme
coeguHeHus. XapaKTepuctmka 351IeMeHTOoB
[IB-rpynnbl. Pusmyeckne u XUMUYECKUE
CBOWCTBA. Xapaktepuctnieckume
coegunHeHunsi. KomnnekcHble CoOeaNHEHUS.

11

anemeHTb! Il rpynnbl
rnc

AnemeHTbl Il rpynnbl. OcobeHHOCTU
xmMmun 6opa. lNpupogHble coeavHEHUA U
nosyyeHve. ®duanyeckme u XMMUYeCKue
ceonictBa 6opa. Xapaktepuctuyeckue
coeanHeHusi. bBopHble kucnotel. bypa.
CoeanHeHNss ¢ OpyrMMu  HemeTannamu.
Conu kncropogocogepxalimx KuUcnoT u
KOMIMMEKCHblE coeauHeHus. ANOMUHUA Y
ero coefuHeHus.

Obwasa xapakTepucTuka 9rieMeHTOB
noarpynnel ckaHams n P33.

https://edu.vsu.ru/
course/view.php?i
d=6173

11

AnemeHThbl IV rpynnbl
rnc

OneMeHThI v rpynnbl. Obwas
xapaktepuctuka IV rpynnbl. OcobeHHOCTH
XMMun - yrnepoga. Yrnepog B npupoge.
dunsnyeckne ©n XMMUYECKME CBOWUCTBA
yrnepoga. Xapakrepuctumyeckume
coeguHenmns. Okemapl yrnepoga. YronbHas
N TUoyrosnibHasa kucnotbl. KapbamunHoBas
kmcnota. MouesmHa. CoeguHeHuss c
apyrummn - HemeTannamu.  Cepoyrnepof
UwaH. UwaHoBogopog UM CUHWNbHas
Kucnorta.

OcobeHHoCcTH XUMUU KpEMHMSI.
MpupogHble coeguHeHUst U MonyyYeHue
KpemMHus. dusnyeckne wn  XUMmUYecKne
CBOMCTBA KPEMHUS. XapakTepuctunyeckme
COeauHEHMS. Okengpl KPEMHMS.
KpemHueBble kucnotbl. Cunatebl. pocTbie
N CrOXHble cunukatbl. ANOMOCUINKATBI.
Ctekno. Cutannbi.

Xapaktepuctuka 3/1IEMEHTOB IVA-
rpynnel.  [lpupodHble  coeguHeHus wn
nonyyeHme repmMaHusa, OfioBa M CBUHLA.
dusnyeckne n xMummnyeckme CBOMCTBa.

XapaKTepuctmyeckme COeauHeHus u
coeuHeHusa C ApyruMn HemeTannamu.
KoMnnekcHble coeanHEHNs U COeaNHEHUS
C  Opyrumm HemeTannamu. Obwasn
XapakTepuctvka 3afIeMeHTOB noAarpynnol
TuTaHa. [lpupogHble  coeguHeHuss U
nonyyeHve. ®duanyeckme u XnUMUYECKue
cBoOMCTBa. XapakTtepuctunyeckue
coeguHeHus.

https://edu.vsu.ru/
course/view.php?i
d=6173

1.1

OnemMeHTbl V rpynnbl
nc

XapakTepucTtuka \V rpynnbl.
OcobeHHOCTM XuMuUM asoTa. A30T B

https://edu.vsu.ru/
course/view.php?i




npupoae v ero nony4veHune. dusnyeckme un

XUMUNYEcKme CBONCTBa asoTa.
BopgopoaHble coeauHeHusa asorTa.
KucnopogHbie coeunHeHusa asorTa.

CoeanHeHnss ¢ ApyrMMKM HemeTannamu.
CoeauHeHnsa ¢ metannamm. OcobeHHOCTU

XUMnu docopa. MpupogHble
coenHeHuss 1 nosnyyeHune. dusnyeckme u
XUMU4eckmne CBOWNCTBaA.
Xapakrepucrtumyeckue COeANHEHWS.
Oxkengpl docopa.
docdopocogepxalime KACIOTbI U UX
Conn. CoeaunHeHnsa docdopa C
HemeTannamu. docoHuTpUnxnopua.

CoegunHeHna c meTannamu.
Xapaktepuctuka 3/1eMEeHTOB VA-
rpynnbl.  [pupogHble  coeguHeHus n
nosny4yeHme. MpocTble BellecTBa,
du3myeckme Un XUMUYECKMe CBOWCTBA.
XapaKkTepuctmyeckme coeamHeHns.
XapaktepucTtika anemMeHToB noarpynnbl
BaHagus. [lpupogHble coeauvHeHUa U
nonyyeHne. dusnyeckme Un XUMUYECKUE

d=6173

cBOWUCTBA. Xapakrepuctnieckume
coeauHenus. «JT»-coeanHeHnst BaHaaus.
1.1 OneMeHTbI Vi rpynnbl. O6was
5 xapaktepuctuka rpynnbl. Ocobasi pornb

AnemeHTbl VI rpynnbl
rnc

kncnopoga B xumuun. Kncnopog B npupoae
n ero nony4vyeHve. O30H. Dusmyeckue wu
XMMUYecKkne cBoWCTBa Kucnopoga.
Okcuabl meTtannoB. OKcuabl HEMETanoB.
Mepokcnabl, cynepoKkcuabl 1 030HWAbI.
OcobeHHOoCTU xmumn cepsbl. MNMpupogHbie
coefVHeHNs1 U nonyyeHune. duaunyeckne n
XUMU4eckmne CBOWNCTBA cepbl.
Xapakrepuctuyeckue COEVHEHNS.
Oxkenppbl. Kucnotbl, cogepxawime cepy, U
nx conu. CoeguHeHus cepbl C OPYrUMM

HemeTannamu. Cynbduabl 7]
nonucynbduabl MeTarnroB.
MonncynbdaHsbi.

Xapaktepuctuka 3/1IEMEHTOB VIA-
rpynnbl.  [lpupodHble  coeauHeHus U
nonyyeHne ceneHa u tennypa. pocTble
BellecTBa, (uU3NYEeCcKne U XUMUYECKME
cBoOKCTBa. Xapakrepucrtumyeckme
coenHeHs n conm ceneH n
Tennypcoaepxawmx kucnot. CoeanHeHus
C apyrummn HemeTtannamu. KomnnekcHble
coeanHeHus. CoeguHeHna ¢ meTannamu.

XapaktepucTtuka anemMeHToB nogrpynmnbl
xpoma. [lpupogHble  coeguHeHus wn
nonyyeHve wmetamnoB. dusndeckue U

https://edu.vsu.ru/
coursel/view.php?i
d=6173




XUMUYeckmne CBOMNCTBA.
Xapakrepuctnieckume COEeUNHEHNSN:
oKcuabl N TMAPOKCUAbI.

11

AnemeHTsI VI
rpynnel MC

onemeHTbl VIl rpynnbl. OcobeHHOCTH
dTopa. [lpupoaHble coeguvHeHuss U
nonyyeHne dTopa. dTopma sBogopoda M
dhTopunabl metannoB. OCOB6EHHOCTN XMMUK
xnopa. [pupogHble  coeguHeHns U
nonyyeHne  xnopa. Pusunyeckne nu
XUMUYecKne cBOWUCTBA.
XapakTepuctmyeckne CoeamHeHUss U Conu
xnopcogepxawmx kucnot . Mlog n 6pom ,
nx COeANHEHWS. XapakTepucrtuka
3M1eMEeHTOB noarpynnel MapraHua.
MpupoaHble coeavHeHus W NonyveHue
meTannoB. dusnyeckne un XMMUYECKuNe
CBOWCTBaA.

https://edu.vsu.ru/
course/view.php?i
d=6173

3. JlTabopamopHbie pabomsbi

3.1

Xumunyeckas
KUHEeTUKa

CkopocCTb XUMUYECKOM peakuuu.
3aBUCUMOCTb CKOPOCTM OT KOHLIEHTpaLnK,
TemnepaTypbl n nnoLaau
COMNPWUKOCHOBEHMS pearnpyoLLIMX BELLECTB.

3.2

Xumumyeckoe

paBHOBecue

Brnnanue KOHUEHTpauunn n TtemnepaTtypbl
Ha CMelleHne XMMN4eCKOro paBHoBeCu4A

3.3

PacTteopbl

[MpurotoBneHne pacTBOpOB  3aJaHHOM
KOHUeHTpaumn. MoHHble paBHoBecus, pH
cpeabl. 'vagponus conen. OKUCNUTENbHO-
BOCCTAHOBUTENbHbIE peakunn.

3.4

Bopopoga, Boaa,
nepokcua Bogopoaa

[MonyyeHne aToMapHOro U MOMEKYNSAPHOro
Bogopoaa. XumMmunyeckume CBOMCTBA
Bogopoaa. [lepokcma Bogopoda, e€ro
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE
CBOMCTBA

3.5

AnemeHTbI | rpynnbi
nc

XumMmunyeckme ceonctea S- U d-anemMeHToB
| rpynnbl MC

3.6

anemeHTb! Il rpynnbl
rnc

LLlenoyHo-3emenbHbIe MeTansbl, nx
XuMmnyeckme csouncTtea. [opeHne marHus.
MonyyeHue kapboHaToB n
rmgpokapboHaToB Kanbuusi.

3.7

AnemeHThl Il rpynnbl
rnc

AnNOMUHUI 1 ero coeauHeHus. MNonyyeHue
N CBOWCTBA rmapokcmnaa antoMuHUS.

3.8

OnemeHThbI IV rpynnbl
nc

Yrnepoa, KpemHum , nx csonctea. Conwu
YrofibHOW U KPEMHUEBOW KUCIIOT.

3.9

OnemMeHTbl V rpynnbl
nc

A3oT, (ocdop, cBoucTBa  NPOCTbIX
BellecTB. [lencrtBme a3oTHOW KUCNOTbl Ha
MeTannbl. TepMunyeckoe  pasnoXeHue
HUTPATOB.




3.1 Cepa u ee coeguHeHus. [lonyyeHune u
anemeHTb! VI rpynnbl »
0 nc CBOMCTBA cepoBoaopoaa. CepHas i
Kucnorta, ee [OenctBMe Ha MeTannbl U
HemeTannbl. XpOM 1 €ro COeAMHEHNS.
3.1 ManoreHbl 1 ux ceouctea. [lonyyeHve wu
AnemeHTbl VII o -
1 CBOMCTBA coeauHeHuNn Mapradua.
rpynnol MNC y -
OkucnutenbHble CBOMCTBa MNepMaHraHarta
MapraHua.
3.1 lMonyyeHne wn CBOWCTBA MAPOKCUOOB
2 XKeneso u ero xenesa (+2 un +3). OxkucnutenbHble U i
coeNHeHust BOCCTaHOBUTENbHbIE CBOMCTBA
COeVHEHNN Xxene3a.
3.1 YCTONYMBOCTb KOMMIEKCHbIX NOHOB.
KoopanHaunoHHbIe
3 OKncnmMTenbHO-BOCCTAHOBUTENbHbIE -
coeauHeHuns

CBOWCTBA KOMMJEKCOB.

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Ne Buabl 3aHATMI (KONMYECTBO YacoB
HanmeHoBaHue TeMbl Mpakt -
JlabopaTtop [amocTosaTenb

n/ | (pasgena) gucumnnuHebl | Jlekumm nyeck Bcero

q e Hble Hasa paboTa

1 Xnmuyeckas 5 i 4 5 8
aTOMUCTMKA

5 Xnmuyeckas 5 i 4 2 8
TepmMoanHamumka

3 | Xumunyeckas KMHeTuKa 2 - 2 12

4 Xnmumyeckoe 5 i 4 5 8
paBHOBecue

5 | PacTtBopbl 2 - 14 2 18
CTpoeHue atoma n

6 | lNepuognyecknin 3akoH 2 - 6 2 10
O.U. MeHpeneeBa

- Teopna xMmmnyeckon 5 i 8 5 12
CBSA3N

8 KoopauHaunoHHble 5 i 8 5 12
coeuHeHus

9 | OnemeHThl | rpynnel MC 1 - 2 6

1 | SnemeHTsl Il rpynnbl

0 nc 1 - 2 6

1 | SnemeHTsl Il rpynnsl

1 1c - - 2 4 6

1 | OnemeHTsl IV rpynnbi

5> nc - - 2 4 6

1 | OnemeHTsbl V rpynnbi

3 nc - - 2 4 6

1 | OnemeHTbl VI rpynnbl

42 nc - - 2 6 8

1 | OnemeHnTbl VII rpynnbl

5 nC - - 2 6 8

é d u f anemeHTbI - - 2 8 10
WToro: 18 - 72 60 144




14. MeToauyeckue yKasaHusi ANA oOy4yaloWMXCA MO OCBOEHUIO AUCLMMIIUHDI:
O6yuyeHne cknagblBaeTcAd W3 KOHTaKTHOM paboTbl obyyalwmxcs C npenogaBaTenem,
BKMOYaKLWeEeNn ayauTopHble 3aHATUA (NTEKUMOHHBIM KypCc U nabopaTtopHble 3aHAaATUSA) U
camocToATenbHoM paboTbl. [pegycmMoTpeHa BO3MOXHOCTb WMCMOMb30BaHUSA Ha BCEX 3Tanax
N3y4eHns ONCUUNIIUHBI 9NEeKTPOHHOW cuctembl Moodle.

B cootBetctBUM C TpeboBaHusmn DrOC BO B yyebBHOM npouecce LUMPOKO
NCNONb3YITCA aKTUBHbIE U WMHTEpPaKTUBHbIe (POPMbl NPOBeAeHUs 3aHATUW. Wcnonb3oBaHue
WHTEpPaKTMBHOW Moaenn obyyvyeHus npegycMaTpumBaloT MOLENVMPOBaHWE CcuUTyauun, 6rnM3kmnx K
npodeccrnoHanbHON AeATeNbHOCTM NMPOBU30pa; COBMECTHOE pelleHne npobrem.

NHTepakTnBHaa opma npoBeaeHUs 3aHATUI OpraHM3yeTca B BMAE WUHOMBUOYaNbHOWN,
napHblX W rpynnoBbix paboT, ocywecTBnsgeTca pabota C AOKYMEHTaMu W pasfnyHbIMU
UCTOYHMKaMN  nHdopMaumn.  MHTepakTMBHble  MeToAbl  OCHOBaHbl  Ha  MpuHUMNax
B3aMMOAENCTBUS, aKTUBHOCTM OOy4aeMbix, OMOpe Ha TrpynnoBon OnbIT, 00s3aTenbHOM
obpaTHon cBA3n. Co3sgaetcs cpeda obpasoBaTenbHOro O6LLEHMSs, KOTOpask XapakTepuayeTcs
OTKPbITOCTbIO, B3aUMOAENCTBMEM Y4YaCTHUKOB, PaBEHCTBOM WX aprymMeHTOB, HaKOMIeHuem
COBMECTHOIO 3HaHWUS1, BO3MOXXHOCTbIO B3aUMHOM OLIEHKN N KOHTPONS.

OcHoBHOe y4ebHOe Bpemsi BbIAENSETCA Ha NpakTuyeckyto paboty B obwen u
HeopraHM4eckon XMMnn.

CamocTosaTenbHas paboTta CTyageHTOB noapasymMeBaeT MOArOTOBKY K TeMaTU4ecKoMy
TEeKyLleMy KOHTPOSI0, NMPaKTUYECKUM 3aHATUAM M BKNtoYaeT paboTy ¢ y4ebHbIM MaTepuanom
3MEKTPOHHLIX Nocobuin kadenpbl, y4ebHON, Hay4YHOWN, CNPABOYHOM NUTEPATYPON, MaTepuanamm
no AWCUMNNNHE, pasMeLleHHbIMM B  9NEeKTpoHHoM cucteme Moodle, un  gpyrumm
MH(OPMALNOHHBIMN NCTOYHUKAMU, BKINOYAs MHTEPHET-pecypChbl.

OueHka pe3ynbTaToOB CaMOCTOATENbHOW paboTbl OpraHM3yeTcs Kak €OWUHCTBO ABYX
POpM: CaMOKOHTPOIIb U KOHTPOSb CO CTOPOHBI NpenogaBaTtens.

CaMOKOHTPOMb 3aBUCUT OT oOnpefeneHHbIX KavyecTB FMYHOCTM, OTBETCTBEHHOCTM 3a
pes3ynbTaTbl CBOEro obyyeHusi, 3aMHTEPECOBAHHOCTN B NOSTOXMUTENbHOW OLIEHKE CBOEro Tpyaa,
MaTepuarnbHbIX U MOparnbHbIX CTUMYMOB, OT TOrO HAacCKONbKO obyvyaembli MOTMBMPOBAH B
AOCTWXKEHUN Hamny4ywmnx pesynbTatoB. 3agava npenogaBaTenisi COCTOUT B TOM, YTOObl co3aaTth
YyCrnoBusl ANsi BbIMOSIHEHUS CaMOCTOATENbHON paboTbl (y4ebHO-meToandeckoe obecneyveHune),
noBbIlWaTb €€ 3HAaYMMOCTb, W T[PaMOTHO OCYLWECTBNATb KOHTPOSIb CaMOCTOATENbHON
AeATenbHOCTU CTyaeHTa (PoHA OLLEHOYHbLIX CPEacCTB).

Pabota c y4ebHOM nuTepaTypon paccmaTpuBaeTcs Kak Bug ydebHonm paboTbl no
ancumnnuHe O6Lwasa n HeopraHmyeckas XMMUst 1 BbINOMHAETCH B nNpeaeniax 4acos, OTBOANMbIX
Ha eé wusydyeHne (B pasgene CPC). Kaxgbim obyvawowumnca obecnedeH [J0CTynoMm K
ombnuoteyHbiMm cdoHgam BIY, a Takke K 3nekTpOHHbIM 6a3amM [aHHbIX, WHGOPMAaLMOHHO-
CMNpaBOYHbIM M MOMCKOBLIM CUCTEMAM, B TOM YMcne B ceTn MIHTepHeT.

Mo kaxgomy pasgeny y4dyebHOM  AOucuMNNUHBI  pa3paboTaHbl  MeToaudeckune
pekoMeHgauun onsi CTyaeHTOB M NpenogasaTenen.

Ha kaxgom 3aHATUM CcTygeHTam npegnaraetcs BbINOMHUTL WHAMBMAOYanbHOE WMn
rpynnoBoe 3agaHue NpoayKTUBHOIO Ui TBOPYECKOrO Xapakrepa.

MpepycmatpmBaeTcsi, B Crydae 4pe3Bbl4aWHbIX OBCTOATENbCTB, BO3MOXHOCTb
peanu3auun nporpaMmmbl  AUCLMNIIMHBLI B NMOSTHOM OObEeME MWCKMYMTENbHO B 3NEKTPOHHOM
MHpopmaunoHHO-06pa3oBaTenNbHOW Cpede C MCMNOMb30BaHNEM pasnUyYHbIX 0bpasoBaTenbHbIX
TEXHOMOorMnM, nospondawwmx obecneymBaTb  ONOCpedOBaHHOE  B3aumogencTene  (Ha
paccTosiHuK), B TOM 4YUCREe C NPUMEHEHWEM IMEKTPOHHOrO0 OO0y4YeHUs M OUCTaHUMOHHbIX
obpasoBaTenbHbIX TEXHOMOMMN.

Bonpocbl no yuebHon gmucumnnmHe BKAOYEHbI B ATOroByto rocyaapCTBEHHYHO aTTecTaumto
BbIMYCKHMKOB.

15. lNepeyeHb OCHOBHOW W [AONOSNIHUTENbLHOMW §NUTEpaTypbl, PECYpPCOB WHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHas nuTepartypa:



Ne

NcTOYHMK
n/n

Babkos, A. B. ObLwwas n HeopraHudeckas xumns : y4ebHuk / babkos A. B. ,
bapabaHosa T. W. , MNonkos B. A. - Mockea : TOOTAP-Megua, 2020. - 384 c.
1 - ISBN 978-5-9704-5391-9. - TekcT : anekTpoHHbIn // ABC "KoHcynbTaHT
ctygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970453919.html

MoHyapos E.IN. KpaTkun Kypc TeopeTmnyeckon HeopraHn4eckon xmmmm /

2 E.lNloHyapos, B.1O. KoHagpawwuH, A.M.Xosus, tO.M.AdwnHoreHos. — CI16 :
MN3a-Bo Jlanb, 2017. — 464 c.

6) gononHUTenbHas nutepartypa:

Ne
n/n

NcTOYHMK

OcHoBbl 06wWwen xumun : yuebHoe nocobue / N.A. MNpecc. — 4-e n3g. — CaHKT-
3 Metepbypr : Xumunsgat, 2020. — 352 c. : un. — Pexum goctyna: — URL:
https://biblioclub.ru/index.php?page=book&id=98339

B) MH(OPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchl (oduLmManbHbie pecypchl
NHTEPHET):
Ne
n/n
1.| OnekTpoHHas 6ubnuoteka BY3a. Pexum goctyna: http:// www.lib.vsu.ru

5 ONEeKTPOHHO-0MbnuoTeyHaa cuctema «KOHCynbTaHT cCTydeHTa». Pexum
"| poctyna: https://www.studentlibrary.ru/

3 OnEeKTPOHHO-OMBMoTeYHas cuctema «YHmBepcutTeTckass bubnuorteka

"| Online». Pexxsum goctyna: https://biblioclub.ru/

Pecypc

16. NMepeyeHb y4eObHO-MeTOaNYECKOrO ob6ecnevyeHNs AN CaMOCTOATENbHOW paboTbl

Ne
n/n

NcToYHUK

AdmHoreHoB HO.IN. JlabopaTopHbIi NpakTUKym Mo obwien xumum /CocT.
1 HO.M.AdpmHoreHoB n ap. — BopoHex: U3gaTenbcko-nonurpauyecknin LeHTp
BopoHexckoro rocygapctBeHHoOro yHmsepeuteta, 2013

AdumHoreHos HO.I1. JTabopaTopHbIN MPaKTUKYM MO HEOPraHU4eCKOW XUMun
2 | /coct. KO.IN.AduHoreHoB n gp. — BopoHex: M3gaTenbcko-nonurpaduyecknin
LeHTp BOpOHeXCKoro rocygapcteeHHoro yHneepcurteta, 2013

Camodpbanosa T.B. JlabopaTopHbIn npakTukym no obuwen xumum / coct. T.B.
3 | Camogpanosa, B.H. CemeHoB, [.B. CemeHoBa — BopoHex :M3gaTenbckui
pom BI'Y, 2015

Camocpanosa T.B. [lpakTmkym nNo HeOpraHU4eckon XumMun. XuMus
4 HemeTannoB / coct. T.B.Camodanosa, B.H.Cemenos, [.B.CemeHoBa -
BopoHex: N3pgatenbckmunn gom BIY, 2018

17. OOpasoBaTesfnibHble TEXHONIOMMKU, MUCNONib3yeMble NpU peanusauum Yy4ebHoOWM
ANCLUMNIINHBI, BKIOYasa AUCTaHUMOHHble oOOpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe oOy4YeHue):

YyebHaa aucumnnvMHa peanu3yetcs C  WUCMOMb30BaHMEM  AMEKTPOHHOrO  00yyeHus w
ANCTaHUNOHHBIX OOpasoBaTenbHblX TexHorormn  [Ons aToro HeobxoaumMo WCNoNb30BaTb
pecypc: https://edu.vsu.ru/enrol/index.php?id=6173

I'Ipm peann3aunm gucumnnimHbl MOryT UCNOJIb30BATbLCA:

1. cnana-npeseHTauunu.



https://biblioclub.ru/index.php?page=book&id=98339
http://www.lib.vsu.ru/

2. HopMaLMOHHbIE (CripaBOYHbIe) cucTeMbl (Hanpumep, KoHCynbTaHT Nioc).

3.0OpraHusaums B3aMMOOENCTBUST CO CTyAeHTaMuM MOCPEACTBOM  3NIEKTPOHHOM  MOYTHI,
counarnbHbIX ceTen (BKOHTAKTe, MHCTarpaMm) 1 MeCCeHKepPOB.

4. NudopmaumoHHo-oby4atowasa cpega Moodle

B cnyyae HeobxogumocTn nepexofa Ha AUCTAHUMOHHBIA pexunm obydyeHus Ans cos3gaHus
3NIEKTPOHHLIX KYPCOB, YTEHUS NEKUMA OH-NTaH U npoBefeHusi nabopaTopHO- NpaKTU4EeCKNX
3aHATUA  ncnonb3yeTca  MHGOPMauuoHHble  pecypcbl  OBpasoBaTenbHoOro  noprtana
"OnekTpoHHbIN  yHUBepcuteT BIY (https:\\edu.vsu.ru), 6asupytoieroca Ha cucteme
ANCTaHUNOHHOro oby4eHnst Moodle, pa3BepHyTOn B yHUBEPCUTETE.

18. MaTepnanbHoO-TeXHUYECKOe obecneyeHme QUCLUNIINHDI:

YyebHasa ayautopusi Ans NpoBefeHUs NEKUMOHHbIX 3aHATUI: cneunanu3mpoBaHHas mebens,
MynNbTUMEANa-NPOEKTOP, IKPaH HACTEHHbIA C ANEKTPONPMBOAOM, NEPCOHANbHbLIN KOMMbIOTEP.
MO: WinPro 8, OfficeSTD 2013 RUS OLP NL Acdmc, LibreOffice 7.1, Mozilla Firefox, CI1C
«TAPAHT-O6pasoanney, CINC «KoHcynbTaHT MNntocy ana obpasoBaHus

YyebHasa ayautopusi Ons npoBedeHus y4eOHbIX 3aHATMI: cneuuwanu3vmpoBaHHasi mebenb
KomnbtoTepHasa nabopartopua "L-micro". Wkad cywwunbHbin WLC-80-01 Becbl aneKTPOHHbIE
AR2140 Ph-metp HI8314 MarHutHaa wmewanka IKA-WERKE ®oTtokonopumetp KOK-5M
Ynbtpatepmoctat TXK-TC-01 cnektpomeTtp KF-77 . auctunnatop C-10, 6aHa BogaHaa Th-4.

MomelweHne [N camocToATeNbHOM paboTbl C BO3MOXHOCTbIO MOAKMYEHUS K CeTu
«UHTepHeT»: CneunanuampoBaHHass mebenb, KoMnbloTepbl (CUCTEMHbIM Bnok Pentium Dual
Core CPU E6500, moHutop LG Flatron L1742 (17 wT.) MO OfficeSTD 2013 RUS OLP NL
Acdmc.

19. OueHoO4HbIe cpeaAcTBa AN NPoBeAeHUs TEKYLLEro KOHTPONSA ycrneBaeMoCTU U
NPOMEeXyTO4YHOM aTTecTauum

MopAnoK OLEHKM OCBOEHMs obyvarlmMuca yd4eGHOro MaTepuana onpegensercs
coaepaHUeM crieayoLmx pa3aenos AUCLUUNINHBIL:

HanmeHoBaHune
NHavkaTop(bl)
Ne pasgena OUuUEeHOYHbI
KomneTteHuus(n) JOCTUXEeHUs
n/n AVNCLUUMINHBI € cpeacTtea
KoMneTeHumn
(Moayns)
Xumnyeckas MNpumeHseT
OMK-1.2 P
aToMUCTUKA OCHOBHbIE
Xvmunyeckasi [MpnmeHsieT OCHOBHbIE dun3nko- VCTHBII
TepmMoaMHamumka XUMUYECKMe 1
dbU3nKo-xuMmn4eckmne u onpoc
1 Xumnyeckas XUMU4eckmne SaumTa
" | KNHEeTuKa XUMU4eckne MeToabl aHanmsa MeToabl
nabopartop
XumMmmnyeckoe s DA3OAGOTKN aHanuaa gns HBIX paBOoT
paBHOBecHe ANs pasp ’ pa3paboTku,
PacTtBopbl nccrnenoBaHnn U 3KCNepTU3bl nccnegoBaHnmn
N 9KCNepTU3bl
NeKapCTBEHHbIX CPeacTB,
CTpoeHune atoma u neKapcTBEHHbIX VCTHBI
Mepuogunyeckni NeKkapcTBEHHOIO cpencrTs, A
3akoH [.U. nekapcTBeHHOro P
2. pPacTUTENBHOIO CbIPbA U 3awuTa
MenpeneeBa pacTUTENbHOro
y nabopartop
Teopus XumMmyeckomn Buornornyeckmux o6 bLEKTOB Cbipbsi U
HbIX paboT
CBA3N buornornyeckmx




HanmeHoBaHue

Ne pasgena

n/n JONCLUUNINHDBI
(Moayns)

KoopamHaunoHHble obbekToB

coeuHeHns

NuankaTop(bl)
KomneTeHuunsa(n) AOCTUXEHUA
KOMMeTeHLmm

OueHOYHbI
e cpeacTea

nemeHTb! | rpynnbl
rnc

onemeHTh! I
rpynnel MC
onemeHTb! I
rpynnel MC
anemeHTsb! IV
rpynnel MC
onemeHTbl V
rpynnel MC
onemeHTbI VI
rpynnel M1C
OnemeHTsl VI
rpynnel MC

d n f anemeHTbI

YCTHbIN

onpoc

3awmTa
nabopartop
HbIX paboT

MpomexxyToyHasa aTTectauust KM
cdopma KOHTPONS — 3K3aMeH

20. TunoBble oOLEHOYHbIE cpeAcTBa M MeToAMYEeCKME MaTepuanbl, onpegensirowme
npoueaypbl oLueHUBaHUs

20.1. TeKywWMn KOHTPOJb yCNeBaemMocTu

KoHTponb Tekylleil ycneBaemMocTV MO AUCLMNMMHE OCYLLIECTBMNAETCA C MOMOLLbIO
crnenyrLLmMX OLEHOYHbIX CPEACTB:

3awmTa nabopartopHbix paboT
[MepeyveHb Tem nnlabopaTopHbIX paborT:
1) CKOPOCTb XMMUYECKON peakumnm
2) Xnmun4yeckoe paBHoBecue
3) PactBopbl
4) N'mgponua
5) OkencnnTenbHO-BOCCTAHOBUTENBHbIE peakumm
6) KomnnekcHble coeguHeHns




OnucaHne TexHOMNorMmM NpoBeaeHUs:

JlabopaTtopHas paboTa cuuTaeTca 3aWUWEHHOM NpPU  FPaAMOTHOM  OMMCaHUK
NpOBeAEHHbIX 3KCMNEPUMEHTOB M HabGnNoOoeHUn, NpaBUIbHOM 3anmcu BCEX HeobXoanMblX
XMMUYECKNX peakumin. CTyOeHT Takke OOJPKEH XOPOLLUO OPUEHTMPOBATLCA B TEME MO KOTOPOW
nposoaunace nabopaTtopHasa paboTa, gaBas NpaBubHble OTBETLI HA BONPOCHI NpenogasaTtens
Nno COOTBETCTBYHOLLEN TEME.

TpeboBaHus K BbINOMHEHWIO 3a4aHUI (MW LLKANbl U KPUTEPUN OLLIEHMBAHMS)
[ns oueHuBaHus pe3yrnbTaTtoB O6y‘-IeHVIFI Ha TeKyLLl,eIZ arrecraummn ncnosibdyeTcd 4-
OannbHasa wana: «0TANYHOY, «XOpoLwo», «kyaoBneTBopuUTesibHO», «HEYAOBJIETBOPUTESIBHO».

YpoBeHb
Kputepumn oueHnBaHus chopmupoBa LUkana
HHOCTU OLIEHOK
KoOMMeTeHunn
[NosbiweH OmnuyH
BcectopoHHue u rnybokne 3HaHusa yyebHoro maTtepuana, HbI o
NpeayCMOTPEHHOrO  pasdenomM MNporpaMmbl;  MOSIHbIE, YPOBEHb
oboCHOBaHHblIE OTBETbl Ha Bce Bonpocbl. OTBET co-
OTBETCTBYET B MOSIHOM Mepe BCEM 3aaHHbIM KPUTEPUSAM.
MonHoe 3HaHue y4yebHoro Martepuana, baszossit Xopowo
NpeayCMOTPEHHOrO  pas3genoM  nporpamMmbl;  OTBET YPOBEHb
0060CHOBaH, apryMmeHTUMpoBaH, HO OOMNYyLIEHbl OLNOKM U
HETOYHOCTM, KOTOpble WCMpaBfeHbl MOCne 3amMevaHui
npenogaBatens. OTBeT COOTBETCTBYET He MOSIHOMY
00beMy 3aaHHbIX KPUTEPUEB.
3HaHue OCHOBHOIO y4yebHoro mMaTtepuana, [Topozoesi Yooene
NpeayCMOTPEHHOrO  pas3genoM  nporpamMmbl;  OTBET U ypoeeHb meopu-
HenonHbIn, 6e3 060CHOBaHMN, 06 BACHEHUI, C OLLMBKaMK, meJsibHO
KOTOpblE YCTPaHAKTCA MO AOMOMHUTENbHLIM BOMpPOCaMm
npenogaBatens. OTBeT nNoOKa3blBaeT HeAOCTaTO4YHOE
BnageHne 3HaHNAMM.
3HaHNA HecucTeMaTuveckme, OTPbIBOYHbIE; B OTBETax - Heydoen
AOoNyLWeHbl rpybble, NpuHUUNuanbHblie OWnbKK, KOTopble emeopu-
He  YCTpaHAlTCA  Mocne  HaBOLAWMX  BOMPOCOB mersibHO
npenogasatens. OTka3 oT oTBeTa. MaTepman He OCBOEH.

MepeyeHb TeCcTOB M 3a4a4 K NPOMEXYTOYHOM aTTecTauum

lE',aHHbIe 3alaHnAaA peKkoMeHAOYyrTCA K WCMNOoJ1Ib30BaHUIO Mpn npoBeaeHnn AgunarHoCTU4ecKnx
pa60T C Lenbto OLLEHKN OCTaTOYHbIX 3HAHUI NO pe3yrnbTtataM OCBOEHUA AAaHHOW OUCLMNIINHbI

3aKpbITble 3agaHus

1. Yemy paBHa cTeneHb okucneHus docdopa B coeanHeHnn NaH,PO4?

a) -2; 0) +3; B) +4; r)+5
2. HawuBbicluasg BaneHTHOCTb a3oTa paBHa:

a) 2 06) J00DO0O00000O0O00uDoo0oooooguoooog B) -
0 r) +5
3. CKonbKO BasieHTHbIX 3NIEKTPOHOB Yy aToMa BaHaaus

a) 2 6) 00D 00000D0000Doo00oooogunoogg

B) 7 r)8



4. OpbutanbHoe KBaHTOBOE 4Mcno ansa d-opbutanun pasBHo:

a)o 6) +1 B) 2 r) -1
5. MakcumanbHoe 4YMCno 3MNeKkTPOHOB, HaxoasawWwmxcsa Ha f — nogypoBHe, paBHO:
a) 2; 0) 6; B) 10; r)l14
6. CoeguHeHne C NOHHOWM XMMUYECKON CBA3bIO:
a) HCl, 6) CsCl; B) HF; r) SiO;

7. CKonbko rpamMMOB pacTBOpeHHOro BewlectBa cogepxutcsa B 500 r pactBopa C MaccoBOW
ponen pactBopeHHoro BellecTtsa pasHon 30%7?

a)15r 6)45r B) 75T r)150r
8. CKonbko MONb pacTBOPEHHOro BewecTBa cogepxutca B 0,8 n pactBopa ¢ MONAPHOCTLIO
1,5 monb/n?

a) 2 morb 6) 1,2 mornb B) 0,8 monb r) 0,08 monb

9. CkonbKko MOHOB 0bpasyeTcs npu anekTponutnieckon guccounaumm NazsPO, B Boge?
a)2 6) 3 B) 8 r)4

10. K cnabbim anekTponutaMm OTHOCUTCS:
a) HBr 6) HNO3 B) HF r) Ba(OH),

11. Yemy paBeH pH BogHOro pactBopa rmapokcuga kKanmust ¢ KoHueHTpaumen KOH
0,01 monb/n?

a)l 0) 2 B) 10 r)12
12. TennoBon adpdeKT XMMUYECKON peakunmn B n3obapHbIX YyCroBusxX onpeaenseTcs no:
a) OQHTponuu peakumm 6) SHTanbnum peakumnn
B) OHepruun 'Mbbca peakumm r) QHepruun enbMronsbua peakumm

13. Xumwnyeckoe paBHoBecue peakumn: 2Cqg + Oy« 2COn+ Q  CMecTUTCca B CTOPOHY
NCXOAHbIX BELECTB B Cryyae:

a) MNoHwxeHnsa TemnepaTypbl. 0) YMeHbLeHus konuyectsa CO

B) oBbllLeHNs aaBneHus. r) MNosblweHns koHUeHTpauumn O,.

14. HaumeHbluen TemnepaTtypon kuneHust obnagaeT BOAHbIM pacTBop € KoHueHTpaumen 0,01
MOIb/I:

a) Na,SOq 6) NaOH B) KCI r) YKCYCHOW KMCNOTbI
15. K kncnon peakuuu cpeabl NpUBOAUT rMAPONN3:

a) KF 6) A|(N03)3 B) KNO3 I') NaszPOq4
OTKpbITbIe 3agaHNA

16. N3BeCTHO, 4YTO NOpPALKOBbLIA HOMEP XMMUYECKOro afieMeHTa - paBeH 21, atomHada macca 45

a.e.M., fleMEeHT HaxoaUTCs B YETBEPTOM Nepuoae u TpeTbern rpynne nepmoanyeckon CUCTEMBI.

Hanuwnte kakoe KONMMYECTBO OJMIEKTPOHOB HaxXOAMUTCA B aToMe 9TOro 9feMeHTa B

HeBO36YXOEeHHOM COCTOsSIHUKM Ha d-opbuTtansax. (OTeBeT gante B BUAe Yncna).

17. ®YyHKUMA COCTOSHWSA, KOTOopas B MoObiX CaMONPOU3BOSbHbLIX Npoueccax B U30NMPOBAHHbIX

cucTeMax MOXeT TOSMbKO BO3pacTaTb HasbiBaeTCH (BcTtaBbTe nponyLieHHOe CroBo).

18. YpaBHeHue AppeHuyca oOnucbiBaeT 3aBUCUMOCTb CKOPOCTU XUMWYECKOW peakuum OT
. (BcTaBbTe nponyLleHHoe CnoBo).

19.Kak HasbiBaeTcs BeELWECTBO, W3MEHSAOLWEE CKOPOCTb XUMUYECKOM peakumm un He

pacxofymllieecs B ee xone?

20. PacTtBop, KOTOpLIN Npu onpeaeneHHbIX YCNoBusx (Temnepartypa, AaBreHne) HaxoauTCs B

paBHOBECUMM C PACTBOPEHHbLIM BELLECTBOM, HasblBaeTCA . (BcTtaBbTe nponyLieHHoe

CnoBo).



21. Yemy paBeH pH pactBopa KOH c koHueHTpaunen [OH]=10"° monb/n (OTBeT pante B BUAE
yucna).

22. bonbluee OCMOTMYECKOE [aBrieHMe MMeeT BOAHbIM pacTBOp Xrfopuaa Kanbuus unm
rIHOKO3bl, €CNN KOHLEHTpaunsa obounx pacteopos paBHa 0,1 monb/n?

23. MNpwu anekTponuse BogHoro pacteopa KF Ha aHoae BbigendeTcs . (BctaBbTE
nponyLeHHOEe CrioBo).

24. Ckonbko rpamm Boabl Hago ao6asutb k 500 r pactBopa KOH ¢ maccoson gonen 20 %,
4YTOObI KOHLEHTpauna ctana pasHa 5%. (OTBeT ganTe B BUAE Yucna).

25. OnekTpoHaMm, pacnonoXeHHbIM Ha p-opbutann cooTBETCTBYET opbutanbHOe KBaHTOBOE
yucno pasHoe . (OTeet gawnTte B BMAe vuicna).

26.BnusaHue kakoro dpaktopa Ha CKOPOCTb XMMUYECKOW peakLmu BblpaxxaeT OCHOBHOW 3aKOH
XUMUYECKOW KUHETUKN

27.Mpn maponude NH4Cl peakumsi cpenbl 6yaet . (BctaBbTe nponylieHHoe
CNnoBo).

28. VmeeTca npocTtad romoreHHas peakuma Ttuna A — 2B + C. Yemy paBHgeTcs
MONEKYNspHOCTb AaHHOM peakumn? (OTBeT JanTe B BUAE Ymcna).

29.Mpu anccouymnaumm komnrnekcHoro coeanHeHnsa Ks[AlFg] obpasyetcs NOHa.

(OTBeT panTe B BUAe ymcna).

30. KomnnekcHbI MOH (BHYTpeHHsst cdhepa komnnekca) B coeanHeHun [Ni(H.O)g] Cl, nmeet
dopMy reomeTpudeckon urypeol . (BcTaBbTe NponyLlEeHHOE CIOoBO).

3agaun

31. Kakast macca cepbl COAEPXNUT CTOSTIbKO aTOMOB, CKOSIbKO MOJSIEKY COOEPXUTCA B Bo4OpoLe
maccon 10 r. (JanTe oTBeT B rpaMmmax, OKpyrnuTe 4o uernbix)

OTBeT:
MonspHas macca Bogopoga M = 2 r/monb, Torga KonmyecTBO BeELECTBaA BOAOPOAA PaBHO V
=10/ 2 = 5 monb. Macca aToro konn4yecTBa BewecTsa cepbl m = v - M; ¢ y4eToM TOro, 4To
MonspHasa macca cepbl M = 32 r/monb paccuntaem maccy cepbl m=5 32 = 160 (r)

32. MNpun TemnepaTtype 150°C HekoTopasa peakuus 3akaHymBaeTcs 3a 16 MuHyT. MNpuHumas
TeMmnepaTypHbIN KOIMPULMEHT CKOPOCTN peakumm paBHbIM 2, paccunmTanTe Yepes Kakoe Bpems
3aKOHUYUTCS 3Ta peakumsi, ecnu nposoanTtb ee npm 100°C? OTBeT AanTe B MUHYyTax.

OrtseT:
Mo npasuny BaHT-lNodda npu ymeHbLeHUN TemnepaTtypbl Ha 50° CKOPOCTb YMEHbLUUTCA B 2
®pa3 unu B 32 pasa . Toraa Bpemsi, Tpebyemoe Ans NPOTeKaHWs peakLmn, YBenuyuTcs B 32
pasa n coctaBut 16 32 = 512 MUHYT.

33. PaccunTainTe NpoLEHTHYIO KOHLEHTpaLMIO HaCbILLEHHOro pacTBopa xropuaa HaTtpusi npu

10°C. PactBopmmocTb NacCl npwm 3TON TemnepaTtype paBHa 35,8 r/
100 r BOAbI.
OTBeT:

Macca HacblILLeHHOro pacTeopa xnopuga HaTpua Mppa= Myacl ¥Mu20 - Mppa =35,8 + 100 =
135,8 (r). Toraa maccoas gonsa NaCl w = Myaci / Mppa = 35,8/ 135,8 = 0,264 unun 26,4 %.

Kntoun anga OlK-1

Bonpocbl 1 2 3 4 5 6 7 8

OTBeTbl r 4] 6 B r ) r 6 r
Bonpocsbl 10 11 12 13 14 15 16 17 18
OTBeTbl B r 6 B r ) 1 3HTpON | TemMmne




msa patyp
bl
Bonpocebl 19 20 21 22 23 24 25 26 27
OTBeTbl KaTa | Hacbl 5 xnopm | kucn | 1500 1 KOHLe | Kucnas
nusa | WeHH A opona HTpau
TOp bl Kanby um
usa
Bonpocbl 28 29 30 31 32 33
OTBEThHI 1 4 OKTa 160 512 26,4

aAp

%




20.2. NMpomexyToyHasa aTrecTauus

MpomexxyTouHas aTtTecTaumns no AUCUMNIIMHE OCYLLEeCTBNSIETCS C NOMOLbIO CreayoLwmnx
OLIEHOYHbIX CPEeACTB:

Habop KMMoB k ak3ameHy

[ns oueHnBaHUs pe3yrnbTaTtoB O6y‘-IeHl/IFI Ha 3K3aMeHe UCIMOoJb3yeTCA 4-6annbHas wana:
«OTIIMYHO», «XOPOLUO», «yOOBNETBOPUTESIBHO», KHEYAOBJ1IETBOPUTEJIBHOY.

CooTHoOLLEHNE nokasaTenen, KpUTtepmes U LWKalbl oOUueHnBaHNA pe3yrnbTaToB o6yqu|/|;|.

3K3ameH
YpoBeHb
Kputepum oueHnBaHnA KoMneTeHLnNn chopmupoBa LWkana
HHOCTM OLIEHOK
KOMNeTeHUUn
BcectopoHHue n rnybokne 3HaHua y4yebHoro matepuana, [NoebiweH OmnuyH
npeaycMOTPEHHOro nporpamMmon; nosiHble, HbIU 0
obocHOBaHHbLIE OTBETbl Ha Bce Bornpockl. OTBeT co- ypoeeHb
OTBETCTBYET B TMOSIHOM Mepe BCEM MNEePEYUCIEHHbIM
KOMMNEeTEeHUMSM.
MonHoe 3HaHue y4yebHoro mMaTepuana, ba3zossit Xopowo
NpeayCMOTPEHHOrO NporpamMmon; OoTBeT 0BOCHOBaH, YPOBEHb
apryMeHTMpPOBaH, HO AONYyLUEHbl OWNOKN N HETOYHOCTH,
KOoTopble ncnpaeneHsbl nocne 3amMevaHui
npenogaBatens. OTBeT COOTBETCTBYET He MOSIHOMY
OCBOEHUI0 KOMMETEHLUNA.
3HaHuve OCHOBHOIO y4yebHoro marepuana, [Mopozoenbi YOoere
npegyCMOTPEHHOIo MporpaMMon; OTBET HernofHbIn, 6e3 U ypoeeHb meopu-
obocHoBaHUN, OOBACHEHMK, C owunbkamn, KoTopble mersibHO
yCTpaHsaTCA no AONOJSTHUTENBbHbIM BoOMnpocam
npenogasatens. OTBeT nokasblBaeT HeOoCTaTOYHOEe
BnageHne KoOMNeTeHUMNSIMUN.
3HaHNA HecucTeMaTuUveckue, OTPbIBOYHbIE; B OTBETaX - Heydoen
ponyuieHbl rpybble, npyHUMNManbHble OLWNBOKK, KOTOopble emeopu-
HEe  YCTpaHATCSA  MOCMe  HaBOAdAWMX  BOMPOCOB mersibHO
npenogasatens. OTka3 oT oTtBeTa. KomneteHuun He
OCBOEHDbI.

MepeyeHb BONPOCOB K 3K3aMeHY:

1. dyHaoameHTanbHble TEOPUN N 3aKOHbI XUMUW.

2. CoBpeMeHHas Xxmmumyeckasi aTOMUCTMKA. XUMUYECKUN UHOMBUA. XMMUYECKOE COEeLMHEHME.
dasa.

3. MMOCTOSIHHBIN U NEePEMEHHbIN COCTaB XMMUYECKNX COeaUHEHNN.

4. CTexnomMmeTpuyeckmne 3akoHbl XMMUN, X COBpeMEHHast (hopmMynmnpoBka.

5. NoHATnE 0 XuMnyeckon TepMmoanHammnke. BHyTpeHHsI aHeprus. QHTanbnus. NepBoe Havano
TEepMOANHAMMKN.

6. Tepmoxumna. TepMOXMMUYECKME 3aKOHbI.

7. QHTponus. BTopoe Havano TepmoanHammnkn. CeoboaHas aHeprusa M'mbbea.

8. CKOpPOCTb XMMUYECKMX peakumii. 3aKoH AeCTBYOLWMX Macc. KoHCTaHTa CKopocTu

9. 3aBUCMMOCTb CKOPOCTM XUMUYECKUX peakumin OT TemnepaTypbl. IHEprusi akTmBauuw.
AKTUBHbINA KOMMIEKC.

10. Xummnyeckoe paBHoBecue. KoHcTaHTa paBHoBecus. MNMpuHumn Jle- WaTenbe.



11. PactBopbl. Cnocobbl BblpaXkeHst KOHUEHTpauMmM pacTBOpoB. PacTBopeHue Kak un3nko-
XUMUYECKMI npoLecc.

12. YnpyrocTtb napa Hag pactBopoM. 3akoHbl Payns. MNoHwkeHne TemnepaTtypbl 3amMmep3aHus n
NnoBbILLEHME TEMNEPATYPbI KUMEHMST PaCTBOPOB.

13. Ocmoc n ocmoTmnveckoe aasneHune. 3akoH BaHT-odda.

N3oToHM4Yeckni kKoadpULUNEHT.

14. Teopusa anekTponuTuyeckon anccoumaumm. CteneHb 1 KOHCTaHTa guccoumaumn.

15. TNoHATME O TeOpUN PaCTBOPOB CUSbHbLIX 3NIEKTPONNTOB. AKTUBHOCTD.

16. MloHHOEe npounsBegeHne Boabl. BogopoaHbln nokasaTtesib.

17. MNpupoga rmapoKCUaoB € NO3ULMK TEOPUM INEKTPONUTUYECKON anccoumaumm. AMOoTEpPHbIe
AMEKTPONNTBI.

18. OOMeHHble peakuun wMexay woHamu. [lpou3BegeHne pacTBOPMMOCTU. YCnoBus
obpa3oBaHMA 1 pacTBOPEHMS ocaka.

19. N'mpponuns conen. CTeneHb M KOHCTaHTa rmaponunsa.

20. OKuCnUTENbHO-BOCCTAHOBUTENDBbHbIE peakunn. BnusHue cpeabl Ha Xxapaktep  uXx
npoTekaHusl. Tunbl OKUCIIUTENBHO-BOCCTAHOBUTESbHbIX PeaKLniA.

21. CTaHgapTHbIE 3NeKTpoaHble noTeHunanbl. 'anbBaHNYeCcKMe 3EMEHTHI.

22. Teopus bopa.

23. KopnyckynsapHO-BOSIHOBasi Npupoaa anekTpoHa. [NoHATMe 0 KBAHTOBOW MexaHuKke. ATOMHbIE
opbutanu.

24. MHOroaneKkTpoHHble aToMbl U [eprnognyeckas cuctema af1eMeHTOB.

25. NeproanyHOCTb N3MEHEHUS CBOMUCTB 35IEMEHTOB N UX COEOUHEHUN.

26. KoBaneHTHas cBA3b. [1oHATME 0 MeToAe BaneHTHbIX cBA3en. KpaTHble CBA3MN.

27. MexaHua3mbl 06pa3oBaHusa KoBaneHTHoOW CBsA3W. BaneHTHOCTb B MeTO4E BaNEHTHbIX CBA3EN.
28. ['Mbpnamnsaums atoMmHbIX opbutanen. Tunsl rmMbpmuansaumm n reomeTpust Mosiekysn.

29. lNoHATMEe 0 MeToaEe MONEKYNSAPHbIX opbutanen.

30. MloHHas cBA3b 1 ee cBOUCTBA.

31. MeTannuyeckasi CBA3b 1 ee CBOWUCTBA.

32. BogopoaHas cBs3b 1 ee CBOUCTBA.

33. Cunbl BaH-gep-Baanbca.

34.0neKTponun3 pacTBOpPOB 1 pacniiaBoB

35. Teopuun KACMOT U OCHOBaHUI

36. Bzanmopgencrtame meTtanioB C KUCIIOTaMU

37. OKkMCnNTENbHO-BOCCTAHOBUTENbHbIE peakuuMn: MeTodbl 3feKTPoHHOro ©OanaHca u
nonypeakuumn.

38. YHukanbHOe nonoxeHwe Bogopoga B [lepuogmyeckonm cucteme, ero dguamyeckune u
XUMNYECKME CBOMCTBA.

39. Boga. Ee dpusmyeckne n xsummnyeckmne cesonctaa. lNepokcng Bogopoaa.

40. Weno4yHble meTansbl U NX COEANHEHUA.

41. lWeno4Ho-3emernbHble MeTansbl U UX COEOUHEHUS.

42. ManoreHsbl. [anoreHoBogopoabl. KNCNopoaHble KACNOThbI Xnopa.

43. Knucnopoga, ero omsndeckme n XmMm4eckme CBOMUCTBa.

44. Cepa, ee husndeckune n xmmmyeckme ceonctea. Ceposogopoa.

45. Okcunabl cepbl. CepHas KucnoTa 1 ee Conu.

46. A30T, ero omsnyeckme n Xummyeckme csoncTaa. AMMUaK U CONmM aMMOHMUSL.

47. Okcuabl a3ota. A3oTHas kucnoTa. HutpaThl.

48. docdop 1 ero coeanHeHUs.

49. MbILIbSK U €r0 COEANHEHUA.

50. Yrnepog. KncrnopogHoele coeguHeHus yrnepoaa.

51. KpemHu n ero coegnHeHus.

52. bop n ero coeanHeHus.

53. ANtOMUHUI 1 €ero coeanHeHus.

54. Obwan xapakTepucTuka NoArpynnbl Meaun.



55. Xpom u ero coegmHeHus:.

MpuMep KOHTPONBLHO-U3MEPUTENBLHOIO MaTepuana K NpoMeXyTO4YHOM aTTecTauun.

YTBEP>XOAKO
3aBeaytowmmn kaceapon obLuen n HeopraHMYEeCKOM XMMnUn
[.X.H. npod. B.H. CemeHoB

HanpaBneHune noarotoBku / cneunanbHocTb 33.05.01 - Papmaums

OvucumnnuHa 51.0.16 Obwasa n HeopraHm4eckas XMmMus
Popma oby4yeHUss o4Hoe

Bua koHTponsa 3K3aMmeH

Bug atTectauMm nNpomMexyTo4Has

KoHTponbHO-nameputenbHbin Mmatepman Ne 1

1. lMoHATME 0 XMMHUYeCKON TepMoanHaMmKe. BHYTpeHHsIst aHeprus. QHTanbnus. NepBoe Havano
TepMoLMHAMUKN

2. OKMCNNTENBbHO-BOCCTAHOBUTENbHbIE PeakUmn: MeToabl ANeKTPOHHOro 6anaHca u
nonypeaxkuunmn.

MpenopaBartens: B.H. CemeHoB



