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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIUHbBI
B1.0.09 HeopraHnyeckas xumus

1. Kog u» HauMeHOBaHuMe cneunanbHOCTU:

04.05.01 dyHoameHTansHasg v npuknagHasg XxumMmus

2. Cneunanusauusa:

dyHOoamMmeHTanbHag xMmus B npodeccmnoHansHom o6pasoBaHnm

3. KBanudukauma BbinycKHUKA: Xumuk. MNpenogasaTtenb XMMUmn

4. ®opma oby4eHums: OuyHas

5. Kachepgpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHBI:

Kadenpa obLen 1 HeopraHMYECcKom XMmMumn

6. CocTtaBuTENM NpOrpaMmmbil:
3aBpaxxHoB AnekcaHap KOpbeBunY, JOKTOP XMMUYECKNX HAYK, Npodheccop

7. PekomeHaoBaHa: HMC xumunyeckoro dakynbteta npotokon Ne 10-03 ot 27.03.2025

8. YyebHbIU roa: 2025/2026 CemecTp(bl)/Tpumectp(bl): 1, 2




9. Llenn n 3apayum y4e6HON ANCLUUNIIUHDBI

Llenisimu oceoeHusi y4ebHOoU OucyurniuHbl S61sHomcs:
— NnokasaTb pOflb HEOPraHN4YeCKON XMMUM B CUCTEME HayK,
— Aatb npeacTtaBrneHMe 006 OCHOBHbIX CBOWCTBAX WM MeTodax WCCneaoBaHUs HeopraHU4eckux
CcCoeaNHEHUN,
— Hay4YnTb UCMONb30BaTb 3fIEMEHTAPHbLIN 6a3nC 3aKOHOB M MOHATUN PU3NYECKON XUMUKN (OBbIYHO 3TOT
6asnc HasbiBaeTcs obLien xumuen), 4To HeobxooMMOo OfS YCBOEHUS U MHTepnpeTauun yrinybneHHbIX
3HaHW NO ApYyrMM pasgenam xmmmn. Kpome Toro, B Lienv AUCUMNAHbI BXOANUT
— (bopMMpoBaHMEe Yy CTYAEHTOB-XMMUKOB MNpeAcTaBreHns o6 OocHOBax M OCOBEHHOCTAX Kak LUMPOKO
ncnonb3yemblx, Tak U cneynguyecknx cnocobax CMHTE3a HeopraHNYeCckUX BeLLecTB; cnocobax OYUCTKU
COELMHEHWUI W MONyYeHNs1 BELLLECTB 0COBOM YNCTOTbI.

3adayu y4yebHoU OuCyUMNUHBbI:

— U3yYEeHUe OCHOBHbIX 3aKOHO8 0bwell (meopemu4yeckue OCHO8bI) U HeopaaHUu4YeCcKoU Xumuu;

— ¢hopmuposaHue MMOHUMaHUsi ceolcme arieMeHmos8 U obpasyembix UMU CcOeOUHeHUU Ha
OCHO8€ [10/10)KeHUl obwed xumuu. B ocHosy rnonoxeH [Nepuoduyeckull 3aKoH, Kak OCHoea
Xxumudeckol cucmemamuKku. Paccmampueaemcsi Knaccughukayusi XUMUYECKUX 3/1eMeHMOs,
rnpocmbix, BUHaPHbIX U CIIOXHbIX XUMUYeCcKUX coeduHeHul. [Jaemcs obwas xapakmepucmuka
epynn anemeHmos lNepuoduyeckol cucmemsbl. Y3ydyaromcesi 0cObeHHOCMU XUMUU KOHKPeMHbIX
arieMeHmos8 U ux Haubonee gaxHbix coeduHeHul. Cepbe3Hoe B8HUMaHUe ydesnssemcsi Xumuu
paduoakmueHbIX U CUHMEe3UpO8aHHbIX 3fieMeHmos. Yoensemcss 8HUMaHUe u3yqeHuro nymed
passumusi Heopa2aHu4ecKol Xumuu, rnpobreme nosly4eHUsT HO8bIX HEOP2aHUYECKUX 8eLyecms ¢
3apaHee 3adaHHbIMU cgolicmeamu (rosyrnpo8odHUKU, Heop2aHU4YecKue noaumMmepb! U m.m.).

10. MecTo yyebHOM AncuMNIUHbI B cTpyKType OOI:

B1.0. — o6sa3aTtensHag YacTb 6a30BON OUCLMNMNHGI

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUS oGpa3oBaTeribHOM
nporpamMmbl (KOMNETEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue Koa( WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHns
KoMneTeHumu bl)
OrK-1 CnocobHocTb OrlK- | Cucrtematumsmpyet n | 3HaTthb: Kputepum CaMOnpoMn3BOJSIbHOIO
aHanuamposaTb | 1.1 | aHanusupyeTt XVMUYECKMX Peakuuin B pasnmyHbIX cMcTemMax
" pe3ynbTaTbl XMMUYECKUX | YMeTb: NnaHupoBaTb  SKCNEPUMEHT  Takum
WHTEepnpeTnpo- 3KCNEepUMEHTOB, 06pa3oM, 4TOObl U3BMEYb U3 HEro MakCUMyMm
BaTb HabnogeHun, a Takke | MHdopmMauum
pesynbTaThbl pe3ynbTatbl  pacyeToB | BnageTb: OCHOBHbIMM Mpuemamn o06paboTku
XMIMUYECKMX CBOWCTB  BeLeCTB W | pe3ynbTaToB 3KCMepMMeHTa
9KCMEPUMEHTOB, maTtepuanos
HabnogeHun n
n3mepeHui OlIK- | Mpegnaraet
1.2 | uHTepnpeTaunio
COBCTBEHHbIX
9KCNEepMMEHTOB n
pacyeTHO-TeOPEeTUYECKMX
paboT c
MCMnonb3oBaHeM
TeopeTnyecknx OCHOB
TPaAMLUMOHHBIX U HOBbIX
pa3gernoB XMMun
OTlIK-
1,3 | ®opmynupyet
3aKMYeHMss 1 BbIBOAbI
no pesynbTaTtam aHanu3a
nuTepaTypHbIX  AaHHbIX,
COBCTBEHHbIX
3KCNEepMMEeHTanbHbIX 1
pac4yeTHO-TEOPETUYECKMX




pabor XUMUNYECKOM
HanpaBfeHHOCTHU.

OrnK-2 CnocobHocte | OlK- | PaboTaet c | 3HaTb: OCHOBHbIE npasuna TEXHUKU
nposegeHua ¢ | 2.1 XUMUYECKUMU 6e30nacHOCTM U OCHOBHblE MPUEMbl BeAeHUs
cobnogeHem BellecTBamMm C | XMMUYECKOro 3KCNepumMeHTa.

HOPM TEXHUKM cobnogeHnem HOpM | YMeTb: BbIMOMHUTb OCHOBHbIE paboTbl
BesonacHocTn TEeXHUKM Ge3onacHoCTh nabopatopHoro NpakTnkyma no HeopraHN4YeCcKom
XUMUYECKOro 2.2. XUMUU
3KCMepUMeHTa, MpoBogut cvHTe3 | BnageTb: OCHOBHbIMM NpuemMamMu MNOSyYeHUst
BKMoYas BELLECTB U MaTepuarnoB | KONMMYECTBEHHbIX Pe3yrnbTaToB B IKCNEPUMEHTE
CUHTE3, aHanms, pasHom npupoapl c
nsydyeHue MCNosib30BaHUEM
CTPYKTYpPbI U UMEILLNXCS METOAMK
CBOWNCTB 2.3
BELLECTB U [MpoBoauT cTaHaapTHbIE
MaTepuanos, onepauuu ans
nccnegoBaHue onpegeneHuns
NpoLeccoB € Ux XUMUYECKOro 1 asoBoro
yyactvem cocTaBa BellecTB U
mMaTepuanos Ha nx
24 OCHOBe.
MpoBoguT uccnenoBaHus
CBOMCTB  BeELleCTB U
mMaTepuanos c
MCMosib30BaHUEM
CEepUINHOro Hay4Horo
obopyaoBaHus

OrK-3 | CnocobHoctb | OlK- | MNpumeHseT 3HaTb: OCHOBHble MeTOAbl  onpeaeneHus
NPUMEHATb 3.1 TeopeTu4eckme n | 6a3oBbIX  CBOWCTB  BeLWEeCTB  (NIOTHOCTW,
pacyeTHo- nonysmnunpuyeckue AaBrneHus napa, KACNOTHO-OCHOBHbIX CBOWCTB U
TeopeTnyeckue Modenu npu pelieHun | T.4.).

MeToabl Ang 3agad XUMMYECKOM | YMeTb: NpoOBOAUTbL pacyeTbl MO WU3BECTHOMY
n3y4eHus HanpaBfeHHOCTH. anropuTtMy C  MPUMEHEHMEM  KOMMbIOTEPHbIX
CBOWCTB nporpamMmma

BELLECTB U 3.2 Wcnonb3ayet BnapeTb: OCHOBHbIMU npuemamu

NpOLIECCOB C UX cTaHgapTHoe KoruyecmeeHHoli  obpaboTkM  pe3ynbTaToB
yyactmem c nporpaMmHoe aKkcnepuMmMmeHTa

ucnosnb3oBaHue obecneyeHne npu

M COBpPEMEHHOW pelueHuu 3agav

BblYNCNIUTENBHO XUMUYECKOM
N TEXHWUKU HanpaBfieHHOCTH

Or1K-6 | CnocobHoCTb OrlK- | MNMpeactaenset 3HaTb: OCHOBHblE MpMEMbl NOArOTOBKU AOKNaga
npeacTaBnATb 6.1 pe3ynbTatbl paboTel B | NpM  MOMOLUM  COBPEMEHHBLIX  KOMMbIOTEPHbIX
pesynbTathl Buae oTyeTa no | nporpamm
cBoen paboTbl B cTaHgapTHon dopme Ha | YMeTb: CaMOCTOATENbHO MOArOTOBUTL YCTHOE
YCTHOW " PYCCKOM £13bIKE. coobLLeHne, cConpoBOXaAaemMoe npeseHTaumnen.
NMUCbMEHHOM 6.2 Bnapetsb: anemMeHTapHbIMU HaBblKaMWu
dopme B Mpencraenser cneumanucTa-goknagymka.

COOTBETCTBUN C WHopmaumio

HOpMaMM " XUMNYECKOTO

npasunamu, cogepxaHus C  y4yeToM

NPUHATBIMKU B TpeboBaHui

npodeccuoHarnb 6ubnuorpaduyeckon

HOM 6.3 KynbTypbl

coooOLecTBe
Mpenctasnser
pesynbTtatbl paboTbl B
BMOe Tes3ncoB [fokraga
Ha pYyCCKOM n
aHIMNNCKOM  A3blkax B
COOTBETCTBUM c

6.4. HOpPMaMu M npasunamu,

NPUHATLIMU B




XUMNYECKOM

cooOLecTBe.
[oTOBMT  MpeseHTauuto
no Tteme paboTbl WU

npeacTaensieT ee  Ha
PYCCKOM W  aHITUACKOM
A3bIKax.

MK-2 CnocobeH
NpPoeKkTnpoBaTb
N OCYLLECTBNATb
HanpaBlEeHHbIN
CUHTE3
XUMUYECKNX
coegvHeHUn cC
nonesHbIMn
CBOMCTBaMM Nof,
PYKOBOACTBOM
cneuunanucra
Oonee BbICOKON
KBanudmkaumm

IMK-
21

IMK-
2.2

CnocobeH
NPOEeKTUPOBaThb
HamnpaBfeHHbI  CUHTE3
XUMUYECKUX COEOUHEHWNN
C 3ajaHHbiM Habopom
CBOWCTB B pamMkax
nocTaBneHHON 3agayun

CnocobeH ocylecTBnsATb
HanpaBeHHbI  CUHTE3
XUMUYECKNX COoeauHEeHUN
no 3a4aHunio
cneuunanucra bonee
BbICOKOM KBanudmkaum

3HaTb: OCHOBHbIE METOAbI CUHTE3a BaXXHEMLLINX
HeopraHN4Yecknux coegmHeHUn

YMeTb: NpOBOAUTL HEOPraHWYECKUIA CUHTE3 NoJ
pyKkoBOACTBOM 0oriee OMbITHOFO HacTaBHMKa
(nabopaHTa, acnupaHTa-KoHCYyNbTaHTa U. T.4.)

BnapgeTb: OCHOBHbIMM HaBblkamu paboTbl B
rpynne cneumManmcToB-XMMMKOB

12. O6bem gucumnnuHbl B 3a4eTHbIX eanHuyax/yac — 504/14.

Popma NpPoOMeXYTOUYHON aTTeCTaLMnU(3avem/sxk3amer) Ik3aMeH (1 n 2 cemecTp)

13. TpypoeMkocTb No Buaam y4yebHom paboTbl

TpyaoemMKoCTb
Buza yuebHoit paboTbl Bcero T o CeMGZCTpaM
Ne cemecTpa Ne cemecTpa
KoHTakTHas pabota 304 152 152
Jlekuun 118 50 68
_ npakTnyeckme
B TOM Hncne: naGopaTopHble 186 102 84
CamocrosTensHasa pabota 128 64 64
B ToMm uncne: kypcoBas paborta
dopma NpomMeXyTO4HOM aTTecTaunmn: 72 36 36
3K3aMeH (72 4)
WToro: 504 252 252

13.1. CopepxaHMe QUCLUMNIUHDI

n/n

HanmeHoBaHue
pasgena
OVCLUUMNUHBI

CogaepxaHve pasgena AMCUUNIUHBI

Peanusauus
pasgena
ANCUMMINHBI C
NMOMOLLbIO
OHnamnH-Kypca,
JQYMK*

1. lekuum

1.1 | BBeneHue

®Popmbl cyLLeCcTBOBaHMA MaTepun. XuMmudeckas doopma
OBWxeHus1, ee ocobeHHocTn. OnpeaeneHme xuMmnn. 3agaym
xummn. O6LLast XMMus — TeOpeTUYECKUA PYHOAMEHT XMMUYECKON

https://edu.vsu.ru/
course/view.php?
id=11068#section

Haykn. XMMUYECKUN U PUNKO-XUMUYECKNIA MeTObI -2
nccrneaoBaHus.

1.2 | Xumuyeckas
amomucmuka u
cmexuomempu-

ATOMHO-MOMeKynsipHaa Teopus. XuMmnyeckun anemeHT. [poctoe
[[asoBble 3akoHbl. Yucrio Asorapgpo.
Monb. MonsipHas macca. CoBpeMeHHasi Xummdeckasi aToMUCTUKA.

BellecTBo. AnnoTponus.



https://edu.vsu.ru/course/view.php?id=11068#section-2
https://edu.vsu.ru/course/view.php?id=11068#section-2
https://edu.vsu.ru/course/view.php?id=11068#section-2
https://edu.vsu.ru/course/view.php?id=11068#section-2

YeCKue 3aKOHbI

ATom, mMonekyn, kpuctann. MonekynspHas v HemonekynspHas
dopma kpuctannoB. [loHsaTMe O dase — HOCUTENE CBOWCTB
BELleCTBA B  KpUCTanmnax  HEMOJNEKYNSPHOM  CTPYKTYpbI.
Xnmnyeckoe coepuHeHue. CTpPyKTypHble OpMynbl MOMEKyn U
KpUCTannoxmMmmyeckoe cTpoeHune BellecTBa. CTexmomeTpuyeckmne
3aKOHbl U UX COBpeMeHHas TpakToBka. CoeaMHEeHUs MOCTOSIHHOrO
N nNepemMeHHOoro coctaBa. KpucrtannoxmMmmyeckoe CTpPOeHWe W
cBoncTBa BellectBa. [MoHATME O pedbekTax KpucCTanmyeckom
CTpyKTypbl. OBnacTe roMOreHHOCTM a3 NepeMeHHOro coctasa.

13

Xumunyeckas
TepMoguHaMunKa

OCHOBbI TEPMOXUMMU. DK30 - U IHAOTEPMUYECKNE peakLmmn. 3akoH
JlaByasbe-Jlannaca. 3akoH [ecca. AQOUTUBHOCTE TEMMOBbIX
apdekToB B MHOroctaguinHbIX npoueccax. TepMmoanHaMmmnyeckue
CUCTEMbI: M30NUPOBAaHHbIE, 3aKpblTble, OTKpbITble. N306apHblie 1
N30XOpHbIE Mpouecchl. TepMogMHamMmmuyeckass 1 TepMoxXuMmmnyeckas
CUCTEMbI 3HaKoB. PyHKUMM COCTOSHUS. BHYTpEHHSAs aHeprusi v
SHTanbnNus. JHTanbNWiHbIE Avarpammbl. Tennota u pabota, ux
B3aMMOCBSI3b. 1-0e Hayano TepMouHaMuku. 3aKOH COXpaHEeHWs
aHeprnn. KpuTtepuii HanpaBneHHOCTU XMMUYECKOro npoLecca.
MpuHunn BepTtno-TomnceHa, ero orpaHNYEHHOCTb.

OHTpOMMA cucTembl. 2-0e Hayano TepMoauHamukn. Poct
SHTPOMUU — KPUTEPUI HanpasreHnst Npouecca B N30MMPOBaHHbIX
cuctemax. CtaTnucTnyeckas nHTepnpeTaums SHTPONuN.

[Bwxylias cuna npouecca B 3akpbITbIX CUCTEMAX. HTANbNUAHLIV
W 3HTpPONUWHBIA akTopbl. CBoGogHas dHeprua [ubbca, ee
YMEHbLUEeHWE MpU CaMOonpom3BONbHbLIX Mpoueccax. CBobogHas
aHeprua lenbmronbua. CtaHgapTHasa cBobogHas aHeprus. Mepa
YyCTONYMBOCTU coeduHeHunsi. CBobOofHasi M CBA3aHHasi 3HEpPrus.
MakcumanbHas paboTta, COBEpLUEHHAs CUCTEMOW.

https://edu.vsu.ru/
course/view.php?
id=11068#section
6

1.4

Xumunyeckas
KUHEeTUKa

CkopoCTb M MexaHu3M XuMu4eckonm peakumn. CKopocTb W
KOHUEHTpauua pearvpylowmx BeLlecTB. 3aKOH AeNCTBYIOLNX
mMacc. MonekynspHocTb peakuun. NopsaoK peakuum n MexaHuam
npouecca. Jlumutupylowas cragus MHOTOCTaAMMHbBIX peakumu.
CkopocTb peakuuu 1 TemnepaTypa. PacnpegeneHve monekyn no
aHeprmam  (Makcsenn, bBonbumaH). OHeprns  akTMBaumw.
AKTVBHbIA KOMMNNEKC. YpaBHeHne AppeHunyca. SHepreTmyeckui u
SHTPONUINHBLIN YNeHbl ypasHeHns. Katanus. KatanusaTopsl.

https://edu.vsu.ru/
coursel/view.php?
id=11068#section
3

1.5

Xumunyeckoe
paBHOBeCUe

Ob6patumble n HeobpaTumble npouecchl. CBA3b obpaTMocTu C
paBHoBecueM. WcTuHHOe u noxHoe pasBHoBecue. Kputepun
YCTaHOBMNEHUS paBHoBecud peakumn. CBA3b KOHCTaHTbl U
cBoboaHoM aHeprum MMb6ca. PakTopbl, BNMSOLWME HA NOMOXEHNE
paBHoBecus. MpuHumn Jle-LWaTenbe. NeTepodasHbie paBHOBECHUS.
[daBneHve  HacbllweHHoro napa. [lpoueccbl  mMcnapeHus,
cybnumaumm, kuneHusi, nnaeneHus. ®asoBasi gnarpamma BoAbl.
MpaBuno ¢da3 [wnbbca. TloHATME O  TepMoaMHaMuke
HepaBHOBECHbIX NPOLIECCOB.

https://edu.vsu.ru/
course/view.php?
id=11068#section
4

1.6

PactBeopbl.
KonnuratnBHble
cBoOMCTBa

TepmoguHaMUYECKUA N KMHETUYECKUA acnekTbl hopMUpPOBaHUSA
pacTtBopoB. Cnocobbl BbIPaXEHWS KOHLEHTpauuuM pacTBOpPOB.
PacTtBopeHue kak U3MKO-XMMUYECKUIA Mpouecc. JHepreTuka
npowecca pactBopeHus. lNoHaTne o6 naeansHoMm, pa3baBneHHOM
n peanbHoMm pacTBope. PacTtBopbl TBepable, Xugkue U
razoobpasHble.  TBepgble  pacTBopbl.  [Bwxkywas  cuna
obpa3oBaHMsA TBEpAbIX PacTBOPOB. Tunbl TBEPAbIX PacTBOPOB.
TBepable pacTBOpbl  3amelleHus. Ycnoeusi  obpasoBaHus
HeopraHMyecknx TBepAblX pacTBOpPOB 3amelleHus. [lpoueccol
ynopsigjodeHuss B TBepAblX pacTBopax. Teepable pacTBOpbI
BHeZpeHusl, BblUMTaHMS.

Teopus anekTponuTuyeckon guccoumaumm. CTeneHb M KOHCTaHTa
anccoumaummn. 3akoH pasBepeHus Octanbga. OCHOBBI Teopun
CUMNbHBIX 3MEKTPONMTOB, 0bpasoBaHue MOHHBIX nap. Kaxyuascs
CTeneHb aunccouunaumu. AmdoTepHble 3MNEKTPOnnTHI.
Avccoumnaums  MHOFOOCHOBHBIX  KWUCIOT, MHOTOKUCITOTHbIX
OocHoBaHuw, cornen. CoBpeMeHHbIE TEOPUU KUCIIOT U OCHOBaHWNA.
ConbBocucteMbl. [poTOHHas M anekTpoHHas Teopun. MoHHoe

https://edu.vsu.ru/
course/view.php?
id=11068#section
9



https://edu.vsu.ru/course/view.php?id=11068#section-6
https://edu.vsu.ru/course/view.php?id=11068#section-6
https://edu.vsu.ru/course/view.php?id=11068#section-6
https://edu.vsu.ru/course/view.php?id=11068#section-6
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https://edu.vsu.ru/course/view.php?id=11068#section-7
https://edu.vsu.ru/course/view.php?id=11068#section-7
https://edu.vsu.ru/course/view.php?id=11068#section-7
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https://edu.vsu.ru/course/view.php?id=11068#section-9
https://edu.vsu.ru/course/view.php?id=11068#section-9
https://edu.vsu.ru/course/view.php?id=11068#section-9

npovsseneHne BoAabl. BopopoaHbli nokasatens. KucnoTtHo-
OCHOBHble UWHAUKATOpbl. VOHHbIE B3aMMOOENCTBUS B XKUOKUX
pactBopax. OBmeHHble peakunn mexay noHamu. Obpatumbie ©
HeoOpaTuMble npouecchl. Peakumy HeWTpanusaumm v rmgponusa.
CreneHb 1 KOHCTaHTa rugponusa. lNponssegeHne pacTBOPUMOCTMU.
Kungkne pacTBOpbl. Mpupoga XWAKOro COCTOSIHMSA.
KonnuratueBHble CBOWCTBa wuAeanbHbIX pacTBOpoB. [aBneHue
napa. 3akoH Payns. Kpuockonua wn abynnmockonus. Ocmoc.
OcmoTtnueckoe gasneHne. OcMmoTudeckmii 3akoH BaHT - MNodbda.
OkucnuTenbHO-BOCCTaHOBUTENbHbIE peakuMn. HanpaBneHHOCTb
npoLLeccos, CBSI3aHHbIX c nepegaven 3NEKTPOHOB.
OneKkTpOXMMUYECKUI paa HanpsbkeHun. PaBHoBecue Ha rpaHuue
mMeTann - pactBop. CTtaHOapTHble 3NeKTpOoAHble MOTeHuManbl u
cBobopHan aHeprusa mbbca. 3OAC ranbBaHMYECKOro 3nemMeHTa.
YpaBHeHue HepHcTa. PasnuyHble cnocobbl ypaBHuBaHusa OBP.
OnekTponM3 pacnnasoB 1 BOOHbBIX pacTBOPOB conen. IHepTHbIe 1
aKTMBHble anekTpodbl. [loTeHumMan pasnoxeHus. fBneHue
nepeHanpshkeHus. 3akoHbl Papages.

1.7.

OnemeHTbI
domsmnko-
XUMUYECKOro
aHanuaa.

Llenm un 3agayn uanko-xummuyeckoro aHanmsa. [loHATMe o
daszoBbix gnarpammax (®L) — anarpammax coctosiHui. paBuno
da3. OOHOKOMMOHEHTHble cucTembl. YpaBHeHue KnanenpoHa-
Knayswnyca (anddepeHumnsanbHasa n nHTerpansHble opmbl). T-x-
avarpammbi OBYXKOMMOHEHTHbIX  CUCTEM. eTeporeHHble
paBHOBECUSA C y4acTUEM TOMbKO >uakmx das. MoHoTekTnyeckas
avarpamma. [lpoctas 1 BblpoXgaHHas 9BTeKTUKU. CBA3b
SBTEKTUYECKOW Amarpammbl U Kpuockonmyeckoro addekta. ® ¢
peTporpagHbIM  CcoOnuaycoM u nukeBuaycom. [lepuTekTuyeckas
avnarpamma 6e3 npomexyTouHbiX a3. HenpepbiBHble TBepAble
pactBopbl U cooTBeTcTBylowad L. T-x-guarpammbl €
o6pa3oBaHMeEM NPOMEXYTOYHbIX dhas.

1.8.

OnemeHTapHble
npeacTaBneHns
O CTpOeHUn
aToma un
COCTOSIHUN
SNIEKTPOHOB B
atome

PasButue npeacraBneHunin o ctpoeHny atoma. BonHosas npupoaa
anekTpoHa. BonHoBas dyHKUMA W BOMHOBOE YypaBHEHWe.
PagnanbHass v yrnosas COCTaBRSKOWME BOSMHOBOW OYHKLMMW.
OHeprusi, pasMep W HanpaBlEHHOCTb 3MEKTPOHHbLIX O6naKoB.
KeaHTOBble 4ucna. MHOrosnekTpoHHele atombl. [lpuHUMNBLL Y
npaBuna 3anofiHEeHWs 3MeKTpoHaMu aTOMHbIX  opbuTanen.
MpuHUMN  MUHUManbHOW 3Heprun, npuHuun [laynu, npasuro
lNyHoa. CoBpeMeHHasa TpakToBka nepuogmyeckoro 3akoHa (IM3).
3aKOHOMEPHOCTU WU3MEHEHWUsI OCHOBHBLIX XapakTepuUCTMK aToma
(aToMHbIX paguycoB, OHEprui MOHM3aUMM W CPOACTBA K
3NEeKTPOHY) B nepuogax 1 rpynnax. 3HayeHue MN3.

1.9.

OnemeHTapHble
npeacTaBneHus
0 XMUYECKON
CBA3N

PasBuTue npeacraBneHUMn 0 XMMUYECKOW CBA3W. BaneHTHOCTb U
cteneHb okucneHusi. OCHOBHble XapakTEPUCTUKU XUMWYECKON
cBa3n. deHoMeHonornyeckne Teopun WOHHOW U KOBaneHTHOW
ceasn (Koccenb, Jlbtouc). WoHHas cBA3b M ee CBOMWCTBa:
HanpaBfeHHOCTb N He HacblWwaemMocTb. Mogenb «4MCTON» MOHHOM
CBA3N B TBEpAOM Tene. [NpenMyLLeCTBEHHbIN BKMag NOHHOW CBSA3M
N KOOPAMHALMOHHbBIE YMCa aTOMOB B MOHHbIX KpucTannax.
KoBaneHTHas cBA3b. BonHoBas npupona KoBaneHTHOM CBSA3MW.
MeToq BaneHTHbIX cBA3eW. HanpaBneHHOCTb, HacCbILWAeMOCTb U
nonapu3yemMocTb KOBaneHTHoW cBsA3W. BonHosas npupoga
KOBamneHTHOW CBA3N. MeTtopa BaneHTHbIX CBSA3EN.
HanpaBneHHOCTb, HacbILLaeMOoCTb " nonspmn3yemocTb
KoBaneHTHon cBA3n. KoopAuHaUWOHHbIE 4YuCha B KOBaNEHTHbIX
Kpuctannax. Cnocobbl nepekpbiBaHWA 3SMEKTPOHHbIX 00NaKkoBs.
KpaTHble cBsa3u.

MeTtog BaneHTHbix cBsasen (MBC). MexaHuambl obpasoBaHus
KOBaneHTHoW cBA3W. [MBpuaHble BOMHOBbIE (YHKUMK. Tunbl
mbpugusaumm n reometpust Monekyn. [lpaBuna [wvnnecnw.
[IOHOPHO- aKUEeNTOpPHbIA MexaHu3mM 00pa3oBaHMs KOBarieHTHON
cBA3n. MakcumarnbHasi BaneHTHOCTb (KOBarNeHTHOCTb) 35IEMEHTOB.
[MonsipHOCTb  KOBAaNEHTHOM CBA3M U MOJIEKYNbl B LEJIOM.
[AunonbHbIN MOMeHT. HepoctaTtkn MBC.

MeTtog MonekynsipHbix  opbutanen. [MNpubnwkenune JIKAO.




OHepreTuyeckne  amarpaMmmbl  MPOCTEMLUNX  FOMOSIAEPHbIX
Monekyn, obpas3oBaHHbIX 3nemeHTamu 1 K 2-0ro nepvoaoB.
Mopagok  cBSA3W,  MarHUTHble UM ONTUYECKUe  CBOWCTBA.
OHepreTvyeckme auvarpaMmmbl  MPOCTENUMX  reTeposaepHbIX
monekyn (HIM, H20, NHa).

BogopogHasi cBsi3b. MexmonekynspHas v BHYTPUMOIEKynspHas
BOAOPOAHAs CBA3b W €€ BNWsHWE Ha CBOWCTBa Mornekyrn. Cunbl
BaH- pep- Baambca. OpwueHTaumoHHOE, WHAYKLUMOHHOE U
ANCNepCUoOHHOE B3anmoaencrame.

MeTannunyeckasd CBs3b W €€ nNpupoaa: MHOTOLLEHTPOBOCTb,
aednumnT 1 oboLlecTBNEHME ANEKTPOHOB B KpucTanne. CBoncTea
MEeTannMyeckon CBA3W: HeHanpaBfeHHOCTb U HEeHaCbILWaeMoCTb.
PasmepHbii  dhakTop " KOOpAMHaUMOHHbIE  Yucna B
MeTannnyeckux kpuctannax. [NnoTHble 1 NIOTHENWME YNaKoBKM
aToMOB B MeTannudeckmx kpuctannax (OUK, TLUK, TT1Y).
KoBaneHTHo- MeTannuyeckasi CBA3b B NepexogHblX MeTaniax.

1.10 | Nepunogunyeckmni OTanbl  pasBMTUS nepuoamMyeckoro 3akoHa. [lepuogumyeckas
3aKOH KakK cuctema Kak martpuua. lNpuHUMA MHBAPWMAHTHOCTU MOMOXEHUS
OCHOBA anemeHTa. lNeproabl u rpynnbl. pynnoBas v TMNoBas aHanorus.
XUMMUYECKO Tunnyeckne osnemeHTbl. [lonHble W HEMONHblE 3MNEKTPOHHbIE
CHCTEMATURY aHanorn. BrtopuuyHas W BHYTPEHHAS NEepuMoaUYHOCT U KX

nposiBNeHne B  U3MEHEHusAX opbuTanbHbIX  paguycoB U
noTeHunanos NoHM3auun. "opu3oHTanbHas aHanorus.
OvaroHanbHas aHarnorus. Knaccudukaums XNMNYECKMX
3MNEeMeHTOB MO TUMY W 3aCENeHHOCTM 3MEKTPOHHbLIX opbuTtanen.
MonyanvHHas n AnuHHas opmbl NEPUOANYECKON CUCTEMDI.

1.11 | KomnnekcHble/ CoBpeMeHHble  MNpeacTaBfeHNns O  XUMUYECKOW  CBA3U B
KOOPAMHALMOHHbIE | KOMMIIEKCHbIX — coeauHeHuax. MeTtoa  BamneHTHbIX — CBs3el,
coeauHeHus BO3MOXHOCTM  MeToda. Teopus  KpuCTansMyeckoro  nons.

CummeTtpus d-opbuTtanen. OSHepreTnyeckoe paclennexHve d-
opbuTanen B OKTasgpuvyeckoMm, KBagpaTHOM U TeTPasapuUyvecKoMm
norne nuraHgoB. OHeprus paclensieHns 1 3Heprus cnapuBaHus.
MarHuTHble 1M OnNTUYecKMe CBOWCTBa KOMMMEKCOB M MNO3vuMu
Teopum Kpuctannuyeckoro nons. [loHATMEe O Teopum nonsd
nuraHgos.  (MeTod  MOMeEKynspHbIX opbutanen). 3aceneHue
SMNeKTpOHaMN  3HEpPreTUYECcKMX YPOBHEN B  OKTasgpuyecKux,
TeTpa’gpuyecKmx " NNOCKOKBaApaTHbIX KoMnrekcax.
CneKkTpoxXumMu4eckui psg n p-cessbiBaHue NIMraHgoB.

1.12 | OBP-peakuumn n | MNMoHsATe 06 OKMCIUTENSAX M BOCCTAHOBUTEMSAX. KOMUYECTBEHHOW
MoHATUE O OUEHKe  OKUCIUTENBbHOW (BOCCTAHOBWUTENBHOW) CMOCOBHOCTU
KONMYEeCTBEHHON | BewecTs B pacTeBopax. eteporeHHble OBP-peakuumn ¢ yyactvem
OLleHKe 9MEeKTPOAOB U XUOKUX PacTBOPOB 3MEKTPOSNMTOB. ONeKTPoAHble
OKUCTUTENBHOI noteHumansbl. MOHATME CTaHOAPTHOrO 3MEKTPOoAa CpaBHEHUSA U
(BOCCTAHOBUTENbH CTaHO4aPTHbIX 3MEeKTPOAHbIX NOTeHUManos. YpaBHeHne HepHcTa.
o) cnocobHocTn
BeLlecTB B
pacTBopax.
onekTpoaHble
noteHumansl

1.13 | Bogopoa, Boga, | Booopoa. YHukanbHoe mnonoxeHune BOAOPOAa B MEPUOAMYECKON
BGUHapHble cucteme. WMsotonbl Bogopoda. ATOMapHbIA M MOMEKYNSAPHbIN
BOZOPOSHbIE Bogopoad. ®usmuyeckme © XMMMYECKMe CBOWCTBA BOAOPOAA.
COeVHEHMS. Mvopvabl M BOAOPOAHbIE COEAVMHEHUS 3neMeHTOB. MonyyeHune
AneMeHTbl Bogopoaa KomnnekcHble coedWHeHWs. CBOWCTBaA BOAOPOAA.
| rpynmbl NC Mvopvabl M BoAOpPOAHblE COEAMHEHUs 3nemeHToB. [lonyyeHue

Bogopoaa KomnnekcHble coegnHeHns. Boaa.

WenoyHble metannbl.  OcobeHHocTn  nuTus.  [NpupogHble
coeguHeHns 1 nonyyeHus. dusmyeckme n XxMMmM4eckue CBOMCTBA.
Xapakrepuctuyeckme coeguHeHus nutus. CoegnHeHus nutus C
apyrmmm  Hemetannamu.  Comm  kucnoT. Metannoxumus.
Xapaktepuctnuka anemeHtoB | A -rpynnbel.  [pupogHble
CoegUHEeHNs N MOoMyyYeHVe LWenoYyHbIX MeTannoB. Puanyeckme u
XMUMUYECKME  CBOWCTBA.  XapaKTepUCTUYEecKUe  coefUHEHUs.




CoepaunHeHus c apyrumm HemeTannamu. Conu
KMcnopoaocoaepxalunx KMcror.

Xapaktepuctmka anemeHtoB | B - rpynnbel.  [NpupogHbie
coeguHeHns 1 nonydeHme metannoB. dusmyeckue N xuMmyeckne
CcBOWCTBa. Xapaktepuctudeckne coeavHennsi. CoeavHeHus ¢
HemeTannamu. Conu KMCNopogocoAepPKaLLUMX KUCIOT.

1.14

OnemMeHTbl
Il rpynnel MNC

OcobeHHocTn 6epunnus. MNMpupoaHble coequMHEHUS N NONYyYEHNE.
dusmnyeckune 7] XUMUyeckne cBoWCTBa Gepunnus.
XapakTepucTtunyeckme coeguHeHunst. CoeanHeHns ¢ HemeTannamu.
Conn 1 KOMNNEKCHbIE COEANHEHNS.

OcobeHHOCTM  XUMUM  MarHua. DPusmyeckme un  XUMUYECKMe
CBOWCTBA. XapaKTepuctuyeckme coeanHeHus. [BOWHbIe conu.
LeHnTbl. Komnnekcbl. CoegmnHeHns ¢ HemeTannamu.
Xapakrtepucrtumka 3MNEeMEHTOB noarpynnel Kanbums.
XapakTepucTtunieckme coegmHenust. Conun. KectkocTb BOAbI.
Xapaktepuctuka asnemeHTtoB |l B-rpynnbl.  ®dusmdeckne u
XUMUYECKME  CBOWCTBA. XapakKTepUCTUYECKMEe  COEeONHEHMS.
CoegnHeHua ¢ HemeTannamun. Conm  KMCROpOAOCOAepKaLLMX
KWCINOT U KOMMMNEKCHblE COeJUHEHUS.

1.15

OneMeHTbl
llla (13) rpynnbl
nc

OcobeHHoCcTM  xumum  Gopa. [MpupoaHble coeguHeHus wn
nonydyeHne. ®duanyeckme U xMMuyeckMe cBoncTBa  bopa.
Xapakrepuctuyeckme coeguHeHus. bBopHble kucnotbl.  Bypa.
CoepaunHeHus c apyrumu HeMmeTannamu. Conun
KucnopogocogepXalmnx KUCNOT W KOMMIEKCHbIE COEAUMHEHWS.
CoeanHEHNS HUBLLIMX CTEMEHEN OKUCTEHUSI.

XapaktepucTvka 3nemMeHTOB noarpynnel  ckaHams u P33,
MpupoagHble coeanHeHUs 1 nonyyeHve metannos. dusnyeckue n
XMMUYecKkMe CBOWMCTBA. XapakTepuctuyeckme coegmHeHus. Conu
KMCropoaocoaepXaLlumx KUCAOT 1 KOMNNEKCHblE CoeqNHEHMS.

1.16

OnemeHTbl
IVa (14) rpynnbl
nc

Obwasn xapaktepuctuka anemeHToB |V rpynnbl. OcobeHHOCTH
XumMuu yrnepoga. Yrnepog B npupoge. dusmyeckne n xmmmnyeckue
CBOWCTBa yrnepoga. Xapakrepuctudeckue coeamHeHus. Okcugbl
yrnepoga. YronbHas W TuoyronbHas KucnoTtbl. HagyronbHble
kucnotbl. KapbamuHoBas kucrnota. MoyeBuHa. CoeguHeHus ¢
apyrummn Hemetannamu. Cepoyrnepog Luan. LnaHosogopoa u
CUHUNbHaA kucnota. [anoreHoumaHuabl. LUuaHamung. LnaHosas
Kucnota n ee nsomepHsle opmel. PogaHosogopod. PoaaH.
OcobeHHOCTM XuMuUM  KpemHus. [lpupogHble coeavHeHus wn
nonydeHne KpemHus. >dusmyeckme u XMMMUYECKMe CBOWCTBA
KpeMHus. Xapaktepuctnyeckme coefmHeHus. Okcuabl KPEeMHUS.
KpemHueBble  kucnotbl. CwunaHbl.  [anoreHuabl  KPeMHWUs.
KpemHedTopucToBogopoaHasa kucnota. CoeguHeHUs ¢ apyrumu
HemeTannamu. HUTpua kpemHus. NpocTble U CroXHbIE CUMUKaTLI.
AntomocunukaTel. CTekno. Cutansnbl.

Xapaktepuctuka  anemeHTtoB IV A-rpynnbel.  [pupogHbie
COeAMHEHMs U MOoflydeHMe TrepMaHusi, OofnoBa W CBUHUA.
dusmyeckne u XMMUYECKME CBOMCTBA. XapakTepuUcTu-4yeckme
coeavHeHMss Uu  coeuHeHna ¢ Hemetannamu.  Conu
Kncnopogcoaepxalmx Kuenot. KomnnekcHele coeguHeHus.
O6Owas xapakTepucTvMka 93NEeMEHTOB  Noarpynnbl  TUTaHa.
MpupogHble coeauHeHuss u  nonydyeHue. dusmyeckne u
XUMUYECKME  CBOWCTBA. XapakTepucTudeckme  CoeauHeHUs.
CoeanHeHus ¢ HemeTannamun. Conu  KUCroOpoaocoAepKaLlmx
Kncnot. KomnnekcHble coeanHeHus!.

1.17

[MHMKTOreHbl n
3NEeMeHTbl
noarpynnol
BaHagus

Xapaktepuctuka anemeHToB V rpynnbl. OcobeHHOCTU Xumun
asota. A30T B npupode M ero nonydeHue. ®dusunyeckne u
XUMMYECKME CBOWCTBa a3oTa. BogopogHble coeguHeHus asoTa.
KucnopogHble coeguHeHusi asota. CoeavHeHuss € gpyrumu
HemeTannamu. CoeguHeHnNs ¢ meTannamm.

OcobeHHoCTM xumMum  pocdopa. [MpupoaHble coeanHeHus W
nony4yeHue. dusmyeckne " XUMU4eckme CBOWCTBA.
Xapaktepuctumyeckue coeguHeHus. Okeunabl docopa.
doccopcopepkame kMcnoTbl U nx conn. CoeanHenmsa gocdgopa
c HemeTannamu. PoconHntpunxnopma. CoeamHeHna ¢




MeTannamu.
Xapaktepuctuka anemeHToB Va rpynnel. [pupogHbie coeamHeHns
n nonyyexue. lNpocTbie BellecTBa, MU3MYECKME U XMMUYECKUE
CBOWCTBA. XapaktepucTtnyeckne coeavHeHnnsa. CoeauHeHuns c
apyrmmn Hemetannamu. Conu kucnopogocogepallmx KUCnoT.
KomnnekcHble  coeauHeHus.  XapakTepucTuka  3feMeHTOB
noarpynnbl  BaHagus. [puMpoAHble COEAMHEHWS W MONy4YeHue.
®dusmyeckne M XMMUYECKMe CBOWCTBA. XapakTepuctuieckue
coeauHenusi. CoeavHeHus c Apyrumu Hemetannamu. «UJl» -
coeanHeHna BaHagua. Conu 1 KOMMNeKcHble coeIMHEeHUA.

1.18

XarnbKoreHbl n
3MNeMeHTbl
nogrpynnol
Xpoma

Obwan xapaktepuctuka anemeHToB VI rpynnel. Ocobasi pornb
kncnopoga B xumuun. Kncnopog B npupoge uM ero nonyyeHue.
O30H. dn3nyeckne U xmmmudeckne cesonctea kucrnopoga. Okcuabl
meTtannoB. Okcuabl HemeTannos. [lepokcuabl, cynepokcuabl U
o3oHuAbl. [Nepokcug Bogopoaa.

OcobeHHOoCTM  xumun  cepbl.  [lpupogHble  coeguHeHus U
nonyyeHne. ®usmyeckme © XMMUYECKUE CBOWCTBaA  Cepbl.
Xapakrepuctnyeckue coefNHeHMs. Oxkcugpl. Kucnotel,
cogepxawme cepy, n ux conu. CoeanHeHWst cepbl C APYrMMM
HemeTannamu. Cynbdugbl W nonucynbguabl  MeTannos.
MonucynbdaHsbi.

Xapaktepuctuka  anemeHtoB VI A-rpynnbl.  [lpupogHble
coeavHeHMs W nonyyeHwe ceneHa wu Tennypa. [lpocTble
BelllecTBa, dpusnyeckme " XUMn4yeckmne CBOMNCTBA.
XapakTepucTuyeckme COeOMHEeHUss W COoNMu  ceneH — U
TennypcoaepXxatimx KMCnor. CoeguHeHus c  Apyrumu
HemeTannamu. KomnnekcHble coeauHeHusi. CoeguHeHust C
MeTannamMu.

XapaktepucTvka 3nemMeHTOoB noAarpynnel xpoma. [lpupogHblie
coefuHeHMs 1 nonydeHme metannoB. Pusmyeckue N XMMmyeckne
CcBOWCTBa. XapaKTepUCTUYECKME  COEAMHEHWs:  OKCuabl U
rmgpokcugpl. CoeanHeHnsa ¢ HemeTannamMmu, Conu, 1 KOMMMEKCHbIE
coeguHenuns. Knactepbl MonmbaeHa v Bonbgpama

1.19

[fanoreHbl n
3MNeMeHTbl
noarpynnobl
MapraHua

O6wasn xapaktepuctuka anemeHtoB VII rpynnel. OcobeHHoCTU
dTopa. Odpekt obpaTtHOro akpaHupoBaHus. [MpupoaHble
coeivHeHus 1 nony4veHve cropa. PTopua Bogopoaa u dTopuael
meTannoB. CoeaMHeHUst hTopa C HeMeTannamu.

OcobeHHoCcTM xumunm  xnopa. [lpupoaHble coeguHeHus U
nonydyeHne xnopa. Pusnyeckne © XMMUYECKME CBOWCTBA.
moponutnyeckoe AMCnponopuuoHnpoBaHue. Xapakre-
pucTUYEeCKMe CoeQUHEHMS 1 CONW XNopcodepXKallux KUCMOT.
XapakTtepucTuka aneMeHTOB noAarpynnbl mMapraHua. lNpupogHblie
coefVHeHns 1 nornyyeHne MetannoB. Pusmyeckme n xmMmyeckme
CBOMWCTBa. XapaKTepucTUYecKne COedVMHEHUs C HemeTannamu.
Conu kucnopogcoaepxalimx KUCnoT 1 KOMMNIEKCHbIE COeQUHEHNS.
MeTannoxumus.

1.20

NHepTHbIE 1
©naropogHble
3N1EMEHTHI.
d-anemeHTbI
cemencTea
Tpuag

Xapakrepuctuka anemeHTtoB VIII rpynnbl. SnemeHTsl VIIA rpynnbi.
OcobBeHHOCTU rennst U HeoHa. VIHepTHble 1 GraropogHble rasbl B
npupoge. dusnyeckme ceoncTea bnaropogHbix rasoB. Knatpathbl.
BaneHTHO - xumu4eckue coeguHeHns GrnaropofHbix rasoB. Pornb
XMW OnaropofHbIX ra3oB B pPasBUTUM MEPUOANYECKON CUCTEMBI
O.WN. MenoeneeBa.

XapaktepucTvka oneMeHToB Tpuagdbl xenesa. [lpupogHble
coeVHeHMs 1 nonyyeHve xenesa, kobanbTa U Hukens. MNpocTble
BellecTsa. dusnyeckme " XUMUYeckne CBOWCTBaA.
Xapaktepuctuyeckme coeguHeHusi. KapOoHwnbl  3aneMeHToB
Tpuagbl xernesa. Metannoxmmus. YepHaa metannyprus. YyryHbl n
cranw.

Xapaktepuctmka  nnaTMHOWOOB. MpupogHble  coeauHeHus,
nonyvyeHne wn adpduHaX nnaTtMHoBbIX MeTannos. [lpocTble
BellecTBa. dusnyeckme " XnMmyeckme CBOMCTBA.
Xapakrepuctuyeckne coegmHeHns. CoeanHeHns ¢ HemeTannamu.
Conu kncnopopacoaepXaLmx KUCNoT U KOMMIEKCHblE COEANHEHNS.
Ponb 1 3HadyeHue nnatMHOMOOB B CTAHOBMEHMU U pPa3BUTUM




XUMUN KOMNJIEKCHBIX coeanHeHnn. MeTtannoxumums.

1.21 | MNpocTble XUMMYeckoe U1 KpPUCTarnIoXMMMYEecKoe CTPOEHUE  MPOCTbIX
BellecTBa Kak BewecTB. Metannbl U HemeTannbl B NEPUOONYECKON CUCTEME.
rOMOAaTOMHbIE lpaHuua LnHTna. ®usmyeckme CBOMCTBA MPOCTLIX BELIECTB.
COEANHEHMS. XvmMmudeckme  cBoOWCTBa MpocTbix  BewecTB.  Ocobounctble
AnnoTponus u BellecTBa. HoBble HarnpasneHus B COBpPEMEHHOM

MaTepuanoBefeHuM C WUCMNOMb30BaHMEM MPOCTbIX BeLLEeCTB.
nonmMmMopcusm. AnnoT n
ponusa. lNonuMopduam B NPOCTbIX WU CROXHbIX TBEPAbIX
BellecTBax.

1.22 | buHapHble Knaccudumkaums OrHapHbIX XUMUYECKNX COEANHEHWUI.
XxmMuyeckme N3o0anekTpoHHble psaabl. MIaMeHeHne xapaktepa c€BA3W M Tuna
coeauHeHust KPUCTannu4ecko  CTPYKTYpbl B W303MEKTPOHHbIX  psaax.

MocTosiHCTBO M nepeMeHHOCTb cocTaBa. Okcuabl. BogopoaHbie
coegunHeHnus. Manorenmabl. MNHukToreHnabl. Kapbuabl, cunuumasbl,
bopwugbl. lHTepmeTannmyeckne coegmHeHus1.

1.23 | 'eHe3uc CoeanHenuns KypHakoBa. ®asbl JlaBeca. Teepgble pacTBOpbI
HEMOIEKynspHbl | BHEAPEHUs " ¢asbl BHeOpeHus (cbasbl Xarra).
X TBEpAbIX MHTepkanupoBaHHble CnoucTble coeanHeHus. YnopsgounsaHme B
BUHapHBIX dhas u | MHTepKanarax. COG,CI,I/II:|GHVI9I POM-Pogepm W BuUAbl naTyHen.
VX Mepapxms No MoHaTne opmanbHONM SMNEKTPOHHOW  KOHUeHTpauun. dasbl

LUmHTnga. «lMonHoBaneHTHble» XuMWYeckne TeBepable dasbl C
BO3pacTaHnto TONMbKO reTepoAeCMMYECKUMU CBA3AMU U pasHbiMU  (TOMO- 1
BKnana reTepopecMuyeckumi) cesasmu. Mpaeuno Mysepa-NupcoHa.
00pas3oBaHus
XUMUYECKUX
CBA3eN B
COOTBETCTBYIOLL,
UX coeJNHEHNgX.

2. MpakTnyeckue 3aHATUA (HET)
3. llabopaTopHble 3aHATUSA

3.1 | Xvimnyeckas OnpegeneHve MOMAPHOM MacCbl HEM3BECTHOrO MeTanna
aToMuCTMKa

3.2 | Xvmnyeckas OnpegeneHne  CKOPOCTM  XMMWYECKOW  peakuum n  ee
KMHEeTHKa KOHLEHTPaLMOHHOW 1 TemnepaTypHON 3aBUCUMOCTH.

3.3. | Xvmnyeckoe XvmMunyeckoe paBHoBecKe 1 cnocobbl ero cMeLLeHns
paBHOBeCHE

3.4 | PactBopsl O6Lume cBoWCTBa pacTBOPOB

3.5 | PactBopsl 'mpponus

3.6 | PactBopsl OkncnNnTEenbLHO-BOCCTAHOBUTENBbHbBIE peakuuy B pacTBopax

3.7 | OnemeHtsl larp. MC | OnemMeHThI la rpynnbl [C (KOTPOTKWUIA BapnaHT)

3.8 | Q-1 llarp. NC OnemeHTbl lla rpynnel NC (KOTPOTKMUIA BapyaHT)

3.9 | Om-tol lllarp. NC OnemeHTbl llla rpynnel MC (KOTPOTKMIA BapyaHT)

3.10 | On-tol IVarp. NC | OnemeHTsl IVa rpynnel MC (KOTPOTKMIA BapuaHT)

3.11 | AsoT BogopoaHble | A3oT BogopogHble coeanHeHus asoTa
coeiMHeHus asoTta

3.12 | A3oT n ero A3oT1 KucnopogHble coegmMHeHust asota
KncnopogHslie
coeiHeHus

3.13 | Xvimug Xumuga P, As, Sb u Bi
P, As, Sb u Bi

3.14 | Xumuga kucnopoga | Xumus kucnopoga

3.15 | XanbKoreHbl XanbKoreHbl

3.16 | ManoreHsbl [[anoreHsbl

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUX

n

HanmeHoBaHne TeMbl
(pasgena) gucumninHbl

Jlekumn JTabopaTtopHbie

paboTa

CamocTodaTenbHas

Bcero




BeepneHune

XumMnyeckas aToOMUCTUKA U
CTEXNOMETPUNYECKNE 3aKOHbI

16

26

Xumundeckas
TepMogMHaMnKa

16

10

32

Xnmmyeckas KMHeTuka

16

10

32

XumMnyeckoe paBHoOBeCKE

10

22

PactBopsbl. KonnuratneHble
cBoucTBa. KncnortHo-
OCHOBHbIE TEOPUN

10

16

10

36

OnemeHTbl Hur3mnKo-
XMIMUYECKOrO aHanmsa.

12

20

10

42

OnemeHTapHble
NPeACTaBEeHNs O CTPOEHUN
aToma M COCTOSHUM
S/1EKTPOHOB B aTOMe

10

24

OnemeHTapHble
npeacTaBneHnst o
XUMUWUYECKON CBSA3N.
(Hauano Il cemecTpa)

24

10

MNepuoanyeckunini 3aKoH Kak
OCHOBA XMMUNYECKOW
cucTeMaTuKn

14

11

KomnnekcHble coegmHeHns

10

10

28

12

KonnyectBeHHas oueHKa
OKUCNUTENbLHOMN
(BOCCTAHOBUTENBHOW)
CNOCOOHOCTU BELLLECTB B
pacTBopax. QNeKTpoaHble
noTeHuUmnansl

20

13

Bopopoa, Boga, buHapHble
BOAOPOOHbIE COEANHEHNS.
OneMeHThI

| rpynnel MNC

12

14

3nemeHTbl
Il rpynnel NC

15

OnemeHTbl
[lla (13) rpynnbl MC

16

3nemeHTbl
IVa (14) rpynneil 1C

17

IMHUKTOreHbl N 3NEMEHTbI
noarpynnbl BaHagua

16

18

XanbKoreHbl 1 3reMeHTbl
noarpynnbl xpoma

18

19

[CanoreHbl U aneMeHTbI
NoArpynnbl MapraHua

18

20

WHepTHbIE 1 GnaropoaHbie
9NEeMEHTbI.

d-anemeHTbI ceMencTea
Tpuag

14

21

MpocTble BellecTBa Kak
roMOaTOMHbIE€ COeQUHEHMS.
AnnoTponusa n
nonmmopdusm.

22

BbuHapHble XMMUYeckme




coeguHeHns

23 | [eHe3nc HeMONeKyNsApHbIX
TBepAbIX BuHapHbIX a3 n nx
nepapxusi No BO3pacTaHu1Io

BKnaga obpasoBaHns 4 4 2 10
XUMUYECKUX CBA3EN B
COOTBETCTBYIOLLMX
COeVHEHUSsIX.
WToro: 100 204 128 504

14. MeToan4yeckue ykazaHmAa Ans ody4aroWmMXCcA No OCBOEHUIO AUCLUMNIIUHDI

ONEKTPOHHbBIN Kypc 06yyeHus B MOODLE, BbINTOXEHHbIN no apgpecy:
https://edu.vsu.ru/course/view.php?id=11068#section-0

Kpome Toro, 4acTb Nnpes3eHTaumin HaxoauTcsa Ha canTe B paboyen rpynne gnst CTyaeHToB | Kypca
no GonbLlen YactTu pasgenoB AaHHOro Kypca. https://vk.com/club186352798.

OOyyeHne nuy C OrpaHUYEHHbIMW BO3MOXHOCTAMM 300POBbSI OCYLLECTBIISIETCA C Y4ETOM MX
MHOMBUOYANbHbBIX NCUXOU3NYECKUX ocobeHHocTen. [ns nvu ¢ HapyweHnem cnyxa uHdopmMaums no
yyebHON AucumnnuHe npegocTaBnseTca Ha OyMaKHOM UMW 3NEeKTPOHHOM HocuTene, AornyckaeTcs
NPUCYTCTBUE aCCUCTEHTOB M CypAONepeBOAYMKOB Ha 3aHATUAX. [TpoMexyTouHas aTTectaumsa ansg Takux
CTYAEHTOB nMNPOBOAUTCS B MNWUCbMEHHOM opMe C OOWMMKM  KPpUTEPUSMW  OLIEHUBAHMSA; Mpu
Heo6XxoaNMMOCTN BpeMsi NOArOTOBKMN Ha 3Kk3aMeHe MOXeT ObiTb yBENnYeHo.

Ona nuuy, ¢ HapyweHnem 3peHuns onyckaeTcs ayauarnbHoe npegocTaBneHue mHpopmauun ¢
NCMonb30BaHNEM MPOrpaMM-CMHTE3aTOPOB pPeYn, a Takke MWCMNoMb30BaHUE 3BYKO3aNUChIBaKOLLNX
YCTPOWCTB Ha nekumsx. Ha 3aHATUSAX Takke MOXeT NpUCYTCTBOBaTb accuUcTeHT. [lpu npoBeaeHuu
NPOMEXYTOYHOWN aTTecTauun Ans Nuy, ¢ HapyLleHWeM 3peHus TeCTUPOBaHME MOXET OblTb 3aMEHEHO Ha
yCTHOe cobecenoBaHue; BpeMsi NoAroTOBKM Ha 3k3aMeHe MOXeT ObiTb yBENMYEHO.

CTygeHTbl C HapyLeHNsIMX OMOPHO-ABUraTENbHOrO annapara MoryT NPoOXoAuUTb YacTb 3aHATUI
ANCTaHUMOHHO. [MpomMexyToyHas aTtTectaunsa And HUX NPOBOAUTCS Ha OOLWMX OCHOBaHUAX, Mpu
HeobXxoAMMOCTM Npoleaypa ak3aMmeHa MOXeT OblTb peanu3oBaHa AUCTaHLMOHHO.

15. lMepeyeHb OCHOBHOM W [AONONHUTENILHOW §NUTEpaTypbl, PEeCypCoOB MWHTEPHET,

HGOGXOAMMI:IX Ansa oCBOeHUsa ANCUUNNIINHLbI
a) OcHoBHas nutepaTtypa:

Ne

NcTouyHuK
n/n

1O.11. AgpuHozeHos Teopemu4ecKkue OCHOBbI HeopaaHuU4YecKol xumuu: y4ebHoe nocobue / E. I
1 lonvapos, AgpuHozeHos HO.T1., KoHdpawuH B. FO., Xosue A. M.: Boporex; N3damenbckuli dom
Bry 2014e. — 589 c.

B. KO. KoHdpawuH Teopusi xumu4eckux ripoueccos: usbpaHHsle anasbl; y4ebHoe nocobue /
2 KoHdpawun B. KO., lNonyapos E. I., ApuHozeHos FO. 1., Xosus A. M. — BopoHex,
U3damenbcmeo BopoHexckozo [ocydapcmeeHHO20 yHusepcumema, 2012 2. — 288c.

BornbxuH B. B. Obwas xumusi: 0CHo8HoU Kypc; y4ebHoe nocobue / B. B. BonbxuH — Cl16 :
UN3damenbcmeo JlaHb, 2008 2. — 464 c.

Yeau 4. A. Obwas u HeopeaHu4deckasi xumusi / 5. A. Yeau — M.: Beicw. wk., 2007a. -527c.

3aspaxHos A. FO. lNpakmukym ro HeopaaHu4deckol xumuu. Xumus S- u Sp-anemeHmos / A. FO.
5 | BaspaxHos, A. B. Haymos, A. B. Kocsikos. — BopoHex: M130.: 3damenbckuli dom BI'Y, 2023 a. —

155 c.
6) JononHuTtensHag nuTepaTypa:
Ne
NcTouHMK
n/n
6 Hekpacoe b. B. OcHosbl obweli xumuu 8 2 m. / b. B. Hekpacoe — CI16 : 130. «/laHb», 20032. —
T.1.-656¢., T.2. — 687 c.



https://edu.vsu.ru/course/view.php?id=11068#section-0
https://vk.com/club186352798

Axmemos H. C. Obwas u HeopeaHu4yeckas xumusi / H. C. Axmemos. — M. : Akademus, 2001e, -
743c.

loHyapoe E. I, Obwas xumus (usbpaHHble anasbl): y4ebHoe nocobue / E. I. [oH4Yapos,
1O. I. AgpuHoeeHos, A. M. Xosus, - 133-e0 BopoHexxckoeo ocydapcmeeHHO20 yHU8epcumema,
2010e. — 404c

1O. I. AgpuHoeeHoe JlabopamopHbil npakmukym rio obwel u HeopaaHudeckou xumuu / FO. T1.
AguHoeeHos, E. . oH4Yapos u dp. — BopoHex, u3d-eo BopoHex, eoc. YH-ma, 2002e.

B ) MIHbopMaLUMOHHbIEe anekTPOHHO-06pa3oBaTesbHble pecypchl (orumanbHble pecypcbl UHTEPHET)®:

Ne n/n Pecypc

1. www.lib.vsu.ru

16. MepeyeHb y4yeGHO-MeTOoAMYECKOrOo obecrneyveHusi ANs CaMOCTOsITeNIbHOW paboThbl

(y4ebHo-memoduyeckue pekomeHOayuu, nocobusi, 3ada4yHuUKU, MemoduYyecKue yKka3aHusi Mo 8bIMOIHEHUK KOHMPOsbHbIX pabom u dp.)

Ne n/n McTOYHMK

loH4yapoB E. . CoBpeMeHHast xummn4yeckasi aTOMUCTUKA B Kypce obLlen xummnn. Y4ebHo-
mMeToanyeckoe nocobue gnss BY3os / E. I'. loHuapos, HO. . AdurHoreHos, A. M. XoBuB. —
Boponex : WML, BI'Y —2008r. — 18c.

oH4apoB E. . Xumuyeckas KMHETMKA B Kypce HeOpraHM4eckom Xummn. Y4ebHo-meTogmyeckoe
nocobue ans BY3os / E. I'. MoHuapos, tO. . AdumHoreHos, A. M. XosuB. — BopoHex : UM BIY —
2008r. — 17c.

oH4apoB E. I'. Xumunyeckas TepmoguHaMmnka B Kypce HEOPraHM4ecKom XuMmmn. Y4yeoHo-
mMeToaudeckoe nocodue ana BY3os / E. I'. NoHuapos, HO. . AcdurHoreHoB. — BopoHex : UML, BIY —
2008r. — 29c.

XumMmunyeckoe ( TepMoamHamu4veckoe) paBHoBecue. YuebHoe nocobue / HO. M. BoHgapes, E. T.
"oH4apos ( 1 ap.). — BopoHex : M3gaTtensckun gom BI'Y 2016r. — 28c.

loHuapos E. . BBeageHue B Teoputo pacTBopoB. Y4ebHO-MeToanyeckoe nocobue ans BY3o..
Yactb | / E. T. ToHuapos, tO. M. AguHoreHos, 0. M. boHgapes, W. E. LLpamyeHko. — BopoHex :
MU By — 2013r. — 26c¢.

loHuapos E. . BBeaeHue B Teoputo pacTBOpoB. Y4ebHo-MmeToanyeckoe nocobue ans BY3o..
Yacte Il /E. T. loHyapos, HO. . AduHoreHos, 0. M. boHgapes, W. E. LLipamyeHko. — BopoHex :
nnu Bry —2014r. — 29c.

B. KO. KoHgpaluvH. BBegeHue B Teopumto pacTBopoB. YuebHoe nocobue ans BY30B.
YacTtb Il / KO. M. BoHaapes, E. I'. ToHuapos, U. E. LpamyeHko. — BopoHex : 3gaTenbckon gom
By —2015r. — 30c.

0. M, BoHaapeB. Teopum KUCNOT M OCHOBaHWU, Y4ebHoe nocobue / B. KO. KoHgpaluvh, E. T
"oH4apos, . E. WpamyeHko. — BopoHex : M3gaTensckun gom BI'Y — 2017r. — 46c¢.

9

E. . ToHYapoB, PU3MKO-XMMNYECKNIA aHAMNN3 reTeporeHHbIX CUCTEM. YUebHOo-MeToamnyYeckoe
nocobue anst BY3os / E. I'. MoH4apos, 0. . AdwmHoreHos, A. M. XoBuB.- BopoHnex : ML BI'Y —
2010r. — 29c.

17.

O6pas3oBaTesfibHble TEXHOJIOrMU, UCNONb3yeMble NpuU peanusauum Yy4yebHoWM

AUCUMNNUHBLI, BKIlOYass AUCTaHUUOHHble obOpa3oBaTenibHble TexHonorum (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe oby4yeHue):

Jlekumn: BBOAHbIE (MO 1 B KAXXOOM ceMecTpe), NOToYHbIe, 0630pHbIE, NPOBEMHbIE;
CEMUHAapPCKNE 3aHATUSA, CAMOCTOSTENbHbLIE U KOHTPOSbHbIE PaboTbl KONNTOKBUYMbI, PyOeXHble
KONMOKBUYMbI, TabopaTopHble paboThl, Npuem nabopaTopHbiX paboT, ntorosoe 3aHaTue (no 1

B KaXXgoMm cemecTpe). [ucTaHunoHHble obpa3oBaTesnbHble TeXHONorMm (pakynbTaTMBHO, ANS
CaMOCTOATESNBLHOIO 00y4YeHuns ) 4OCTYMHbI NO agpecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme QUCLMNIINHBI: cTaHgapTHoe 060pyaoBaHve
nabopaTopui nNo obLLen N HeopraHNYECKON XMMun — NabopaTopHble CTOSbI, BbITSPKHbIE CUCTEMBI,
TEXHOXMMUYECKNE N aHaNUTUYECKne BECHI, NeYM, CyLLUUIbHbIE LWKadbl, KOMMNbIOTEPDI, NabopaTopHas
nocyna, XMMuUyeckmne peaktmsbl U T. n. (K. 358-1, k.358-2, k. 166). 3Tn cpeacTBa 6onee KOHKPETHO
npeacTaBneHbl B creayowen tabnuue.


http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=11068#section-0

Ne Wndp | HaseaHue Ne un O6opynoBaHue
CTPOKM | gucuun | gucumnnm HasBaHue
B YT NNHbI Hbl ayauTtopum
15 439 HoyTbyk, npoekTop, 3KpaH
JlekunoHHas
ayq. um.
npoc A.A.
Yras
358 YuebHasa | Xumundeckas nocyga u peakTusbl
nabopatopn | Axgaguctunnsitop A3-10 (TioMeHb)
S UM.
npodeccopa baHs BogsaHasa LB-140 — 2uwr.
A.l. " "
Heopra- Harkua, Becbl "Ohaus"AR -2140
51.0.10 Hu4yeckas Becbl aHanutuyeckne HTR-224 CE Shinko
XUMAR | Mpaktikym | Bec) ACOM JW-1
no obLlen n
HeopraHnyec | Mewarnka mariutHas 6e3 Harpesa Big squid - 2wr.
KOW XMMUN

TepmoctaT LT 311

doTtomeTp dpoToanekrTpmyecknin KOK-3-01-"30M3"

Lkad BbITSXKHOM - 2LWUT.

Lkad BbITSXKHOM AN paboThbl € kKMcnoTamm - 2wt

LWkad cywmnbHbiv LLC-80-01

19. OueHO4HbIe cpeaAcTBa ONs NPoBefeHUs TeKYLero KOHTPOIA ycrneBaeMoCTU U
NPOMEXYTO4YHOM aTTecTauumn

Mopsigok OueHKkM OcBoeHusi obyvarowmmncss ydebGHOro MaTepuana onpepensietcs

cogepxaHumem cnegyrowmx pasgenios gUCUNMIINHBIL

Ne
n/n

HanmeHoBaHune
pasgena gucumnvHbl
(mogyns)

KomneTeH
uusi(v)

UHamnkaTtop(bl)
AOCTMKEHNS
KOMneTeHumnu

OueHouHble cpeacTBa

1,2

BeepgeHue.
Xumunyeckas
aToMUCTUKA U
CTEXNOMETPUYECKUNE
3aKOHbI

a) OlK-1

6) OlK-2

6) OMK-3

6) OMNK-6

a) OMNK-1.1
a) OMK-1.2
a) OrkK-1.3

6) OMK-2.1
6) OMK-2.2

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3a4a4u 1 3a4aHus

6) Bonpochkl Ang nposepku nabopatopHon
paboThbl

Xnmmyeckas KMHeTuka

OrK-1
OriK-2

OrliK-3

Orl1K-6

a) OMNK-1.1
a) OMK-1.2
a) OlK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3a4a4u 1 3adaHus

6) Bonpockl gnst npoBepku nabopaTtopHOm
paboThbl




OnK-1 OrlK-1.1
ONK-1.2 KonTponbHas pa6ota Nel
Xvmmeckas OfMK-1.3 ﬂpaKTMKO-OFE)VIeHTMpOEaHHoe p,(_)MaLLIHee
TepMoanHammka OMK-3 OriK-3.2 sanaHme
OrliK-2 OrkK-2.1
OrikK-2.2
Xummyeckoe OrK-3 OrliK-3.1 Bonpochbl ans nposepku nabopatopHomn
paBHOBecue OrK-3.2 paboThbl
Or1K-6 OrllK-6.1
Orl1K-6.2
Or1K-2 OrliK-2.1
OrK-2.2
VToroeas TekyLias OnK-3 OMK-3.1 Py6exHbIn KOMIIOKBUYM Ne1 (BkntovatoLLmii
aTTecTauus no Temam 3a[a4m KOHTporbHoM padoThbl Ne1)
15 OrK-3.2
Or1K-6 OrK-6.1
Orl1K-6.2
Or1K-2 OrliK-2.1
OrliK-2.2 .
YCTHbIN onpoc
onK-3 OMK-3.1 PasHoypoBHeBbIe 3aga4v 1 3agaHus §
PacTtsopebl Bonpocbl ans nposepku nabopatopHom
OrllK-3.2
paboThbl
Or1K-6 OrK-6.1
Ol1K-6.2
OrkK-2.1
Onk-2 OnK-2.2 ]
YCTHbIN onpoc
AnemMeHTbl hr3nKo-
Pa3HoypoBHeBbIe 3agayn 1 3agaHus
XUMMYECKOro aHanumsa OMK-3 OrlK-3.1
OrllK-3.2
OrlK-2 OrlK-2.1
OrliK-2.2
WTtorosas TekyLuas OllK-3 OlK-3.1 PyGexHbin konnoksnym Ne2 (BkrovaroLLunm
aTTectayud no teme 6 OlK-3.2 3agaym KOHTporbHoW paboTbl Ne2)
Or1K-6 OrlK-6.1
Ol1K-6.2
OrK-2 OrkK-2.1
OrK-2.2
OnemMeHTapHble
NPeAcTasenmns: o Orl1K-3 OlK-3.1 PasHoypoBHeBble 3agaun 1 3ajaHus
CTPOEHUN aToma u
OrllK-3.2
COCTOSIHMM 3MIEKTPOHOB
B arome OrK-6 OrK-6.1
Orl1K-6.2
Or1K-2 OrlkK-2.1
OrlliK-2.2
IneMeHTaphble OrlK-3 OlK-3.1 PasHoypoBHeBble 3afaun 1 3ajaHus
npeacTaBneHnst o
N OrK-3.2
XUMUYECKOW CBSA3N
OrK-6 OrnkK-6.1
OlK-6.2

M pOMEXYTOYHadA aTTecTauund.

dopma KOHTPONSA — 3K3aMeH™ (1 cemecTp)

OK3aMeHaLNOHHbIe BOMPOCHI
(nepeyeHbL BONPOCOB)




OrllK-2 OrnK-2.1
OrK-2.2
Mepuoanyeckuii 3aKoH OMK-3 OnK-3.1 )
10 | kak ocHOBa XUMWYECKOW OMK-3.2 YCTHBI onpoc
cucTemaTukm '
OrlK-6 OlMK-6.1
OlK-6.2
a) OrnK-1.1
a) OlK-1.2
OnK-1 a) OlK-1.3 a) PasHoypoOBHeBbIe 3a4a4yum U 3agaHnst
OMK-2 6) OMK-2.1
KOMMAMEKCHBIE 6) OlK-2.2 6) Bonpochkl gnst npoBepku nabopaTtopHOn
11 (KOOpAMHALMOHHbIE) OrK-3 g; 8HE§i paboTe
coeauHeHus '
6) OlNK-3.1
OrK-6 6) OK-3.2
6) OlNK-6.1
6) OlK-6.2
OBP-peakumn n a) OMNK-1.1
NoHATUE O a) OrK-1.2
KOMNYECTBEHHOI OMK-1 a) OMNK-1.3
OLleHKe _
4 - OfK-2 6) OlNK-2.1 a) PasHoypoBHeBbIe 3a4a4yun U 3agaHns
OKUCIUTENbHOMN 6) OMK-2.2
(BOCCTAHOBUTENBHON) 6) OI'IK-2.3
12 ngﬁfggrc;c;” OfK-3 6) OlK-2.4 6) Bonpockl ans nposepku nabopatopHon
paboThbl
pacTeopax. ONK-6 6) OMNnkK-3.1
OneKTpoaHble i 6) OlK-3.2
noteHuyuanbl
6) OlNK-6.1
6) OlK-6.2
Bogopog, Boaa, a) OrnK-1.1
OvHapHble BOOOPOAHbIE a) OlK-1.2
coefiHeHus OMK-1 a) OlkK-1.3
OnemeHTbl OMK-2
I rpynnel MC 6) OlNK-2.1
6) OlK-2.2 .
6) OK-2.3 Bonpocbl Ans npoeepku nabopaTopHou
13 OrK-3 6) OI'IK-2:4 paboThbl
6) OMNK-3.1
OrK-6 6) OMK-3.2
6) OlNK-6.1
6) OlK-6.2
OnemeHTbI a) OlMNK-1.1
Il rpynnel NC a) OlK-1.2
onK-1 a) OlK-1.3
OrK-2 6) OMNK-2.1
6) OlnK-2.2 .
6) OTK-2.3 Bonpocbl Ans npoeepku nabopaTopHoi
14 OrK-3 6) OI'IK-2:4 paboThbl
6) OlNK-3.1
OrK-6 6) OMK-3.2
6) OlNK-6.1

6) OlK-6.2




15

OnemeHTbl
[l rpynnel NC

OrnK-1
OrK-2

OrK-3

Orl1K-6

a) OrnK-1.1
a) OlnkK-1.2
a) OlK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OTMK-3.2

6) OMK-6.1
6) OMK-6.2

Bonpocbl Ans npoeepkun nabopaTopHOM
paboThbl

WNTorosas TekyLlas
aTrectauus no remam
9-13

OrK-2

OrK-3

Orl1K-6

OlK-2.1
OlK-2.2

OlK-3.1
OlK-3.2

OlK-6.1
OlK-6.2

PyGexHbIn konnokenym 1, 2-ro cemecTpa
(BKNHOYAOLWMIA 3a4a4M KOHTPOSIEHOM
paboTbl Ne3)

16

OnemeHTbl
IV rpynnel IMC

OrlK-1
OrliK-2

OrK-3

OrlK-6

a) OlNK-1.1
a) OlK-1.2
a) OlNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) Pa3H0ypOBHeBbIe 3agayun n 3agaHund

6) Bonpockl ans nposepku nabopatopHon
paboThbl

17

[NMHMKTOreHbl n
3NeMeHTbl noarpymnnbl
BaHagus

OrK-1
OrlK-2

OrliK-3

Orl1K-6

a) OMK-1.1
a) OMK-1.2
a) OMK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PaSHoypOBHeBble 3agayun n 3agaHuna

6) Bonpochkl Ang nposepku nabopatopHon
paboThbl

18

XanbKoreHbl 1
3NeMeHTbl nogrpynnbl
Xpoma

OrK-1
OriK-2

OrliK-3

Orl1K-6

a) OMNK-1.1
a) OMK-1.2
a) OlK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3a4a4u 1 3adaHus

6) Bonpockl gnst npoBepku nabopaTopHo
paboThbl
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[anoreHbl 1 3NeMeHTbl
noArpynnbl MapraHua

OrnK-1
OrK-2

OrK-3

Orl1K-6

a) OrnK-1.1
a) OlnkK-1.2
a) OlK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OTMK-3.2

6) OMK-6.1
6) OMK-6.2

a) PasHoypoBHeBble 3a4aum U 3agaHns

6) Bonpochkl onst npoBepku nabopatopHoun
paboThbl

20

WHepTHbIE N
OGnaropogHble
3EMEHTHI.
d-anemeHTbLl cemencTea
Tpuag

OrnK-1
OrK-2

OrllK-3

Orl1K-6

a) OrnK-1.1
a) OlK-1.2
a) OMNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OMK-3.2

6) OlK-6.1
6) OlK-6.2

a) PasHoypoBHeBble 3a4aum U 3agaHns

6) Bonpockl ans nposepku nabopatopHon
paboThbl

21

MpocTble BelecTBa Kak
rOMOaTOMHbIE
coefuHeHMs.
AnnoTtponua n
nonMMopunam

OrnK-1
OrK-2

OrlK-3

Orl1K-6

a) OrnK-1.1
a) OlK-1.2
a) OMNK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OTK-3.2

6) OlK-6.1
6) OlK-6.2

a) PasHoypoBHeBble 3a4auym U 3agaHust

6) Bonpochkl Ansa npoepku nabopaTopHoOn
paboThbl

22

BVIHaprIe XUMn4eckmne
coeanHeHnA

OrK-1
OrliK-2

OrliK-3

Orl1K-6

a) OrnK-1.1
a) OlMNK-1.2
a) OlrkK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OlK-3.1
6) OlK-3.2

6) OlK-6.1
6) OlK-6.2

a) PasHoypoBHeBbIE 3a4a4u 1 3a4aHus

6) Bonpochkl Ans npoepku nabopaTopHon
paboThbl
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eHe3nc

HEMONEKYNAPHbIX
TBEpAbIX OUHapHbIX a3

N X nepapxus rno
BO3pacTaHu1Io BKraga OrikK-1
obpasoBaHusi OrliK-2
XUMUYECKNX CBSA3EN B

COOTBETCTBYHOLLNX

COeNHEHUSIX. OriK-3

Orl1K-6

a) OrnK-1.1
a) OlnkK-1.2
a) OlK-1.3

6) OMK-2.1
6) OMK-2.2
6) OMK-2.3
6) OMK-2.4

6) OMK-3.1
6) OTMK-3.2

6) OMK-6.1
6) OMK-6.2

8) OlNK-6.1
g) OlNK-6.2

a) PasHoypoBHeBble 3a4ayuum 1 3agaHns

6) Bonpochkl onst npoBepku nabopatopHom
paboThl

8) Pedbepat Ha nsyyaemyro Temy

OrnK-1

OrliK-2

3awuTta KypcoBbIX
paboT (NpomeXyToYHas
aTpTecTauus) OrK-3

OrlK-6

MK-2

OlK-1.1
OlK-1.2
OlK-1.3

OlK-2.1
OlK-2.2
OlK-2.3
OlK-2.4

OlK-3.1
OlK-3.2

OrlK-6.1
Orl1K-6.2
OlK-6.3
OlK-6.4

MK-2.1
MK-2.2

YCTHbIE BOMpPOCHLI MO AoKnaay CtTyaeHToB

M pOMEXYTOYHadA aTTecTauund.

dopmMa KOHTPONSA — 3K3aMeH™ (2 cemecTp)

OK3aMeHaLUNOHHble BOMPOCHI
(nepeyeHb BONpoCOoB)

*— I'IpvmeanMe. OTnnyHbIE M Xopouwiune OoUueHKn moryt ObITb BbICTaBreHbl 63 3K3ameHa no
untToram peﬁTMHFOBOﬁ OLUEeHKU ycneBaeMoCTU CTyAeHTOB Npun o6sa3aTtenbLHOM nony4yeHuun

COOTBETCTBEHHO OLIEHOK He HUXe OTIIMYHOW U XopoLuen No uToram 2 py6exHbIX KONnokBmymos 1

cemecTpa 1 1 py6exxHoro KonnokBmyma 2 cemecrpa.

20. TunoBble OLEHOYHble cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensilowme

npoueaypbl oueHnBaHuns

20.1. TekyWwM KOHTPOSb YyCNeBaeMocTu

cpencTs:

- KoHTponbHbIEe paboThl;

KOHTpOJ'Ib ycnesaemMoCTn no ancumninHe ocyulecTBndaeTcAa ¢ NOMOLLbIO creayrwmnx OUeHOYHbIX

- NPaKTMKO-OPUEHTMPOBAHHOE 3afaun (3agaHus).
- YCTHbIN onpoc (B T.4. — BOMPOCHI No flabopaTopHbIM paboTam).

- TectnpoBaHue.

MpumMepbl KOHTPONbHbLIX paboT
KomMnnekT KOHTPOIbHbIX 3a4aHU N0 BapyaHTaM No TeMe « XumMudeckagd atoMUCTUKa»

BapuaHT Ne 1

1. Onpep,enMTe KOJIM4EeCTBO MOJIEKYI1 a30THOW KMUCINOThbI, cogepKalleecs B 80 r kncnoTbl.




~

9.

Ckonbko monekyn cogepxutcs B ctakaHe (200 r) Boabl.

B okcuae cepbl maccoBble A0NM kucnopoga U cepbl paBHbl cooTBeTCTBEHHO 40 1 60 %.
YcTaHoBUTE NpPOCTENLLYO dOPMYSTy 9TOro okcuaa.

Kakass macca cepbl COOEPXWUT CTOMBbKO aTOMOB, CKOMbKO WX COLAEPXUTCA B BOJOpoAEe
maccom 5 r?

O6bem rasa npu 23°C n gasneHun 103,3 kla paBeH 250 n. Hantn obbem rasa npu a)
HOpMarbHbIX yCrnoBusaxX; 6) cTaHAapTHbIX YCNOBUSAX.

Kakon o6bem 3aHnmaeT xnop maccon 177,5 r?

a3 maccon 4,2 r 3aHnmaeT ob6bem 3 n (H.y.). OnpegennTte MONSIPHYKO Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbll 00beM Mpu  HOPMarnbHbIX YCNOBUSIX  YIIIEKUCROro rasa,
nosly4yeHHbIn B peaynbtate gobasneHus pasbaBneHHon consiHon kncnotbl K 80 r kapboHaTa
Kanbuus.

Onpepenunte maccy okcuaa MarHus, KOTopbli obpasyetcsa npu cropaHum 32 r mMarHusd, u
ob6beMm kncnopoga (nNpu H.y.), KOTOPLIN NPU 3TOM pacxogyeTcs.

10. MNpu pencTeum ConsiHOM KUCNOTbl Ha 44,8 © HeM3BeCTHOro mMetanna obpasyeTtca xnopug,

N

~

9.

meTtanna (Il) n Boigensetca 17,92 n rasa. Onpegenutb Kakon MeTans BCTYNW B JaHHYHO
peakuuio.

BapwuaHT Ne 2
OnpeaenuTte KONMYEeCTBO MOSIEKYS a30THOM KUCIOThI, cogepxalueecs B 80 r KUCNOTbI.
Ckonbko mornekyn cogepxutcs B ctakaHe (200 r) soabl.
B okcuoe cepbl MaccoBble OONM Kucropoda U cepbl paBHbl cooTBeTCcTBEHHO 40 1 60 %.
YcTtaHoBUTE NpocTenLLyo oopMyIly 3TOro okeuaa.
Kakass macca cepbl COOEPXWUT CTOSIbKO aTOMOB, CKOSIbKO WX COAEPXUTCA B BOAOpPOAE
maccomn 5 r?
O6bem rasa npu 23°C u pgasneHumn 103,3 kla paBeH 250 n. Hantn obwvem rasa npu a)
HOpMarbHbIX yCrnoBusxX; 6) cTaHAapTHbIX YCNOBUSAX.
Kakon o6bem 3aHumaeT xnop maccomn 177,5 r?
a3 maccon 4,2 r 3aHnmaeT 06bem 3 n (H.y.). Onpegennte MONSAPHYHO Maccy 3TOro rasa.
Bblumcnnte MakcumanbHbii 00beM Mpu  HOPMarnbHbIX YCNOBUSIX  YIIIEKMCNOro rasa,
nony4yeHHbln B pesynstate JobasneHnsa pasbaBneHHoM consaHon knucrotbl K 80 r kapboHaTa
Kanbums.
Onpepgennte mMaccy okcuga MarHusi, KoTopbli obpasyetcs npu cropaHun 32 r MarHus, u
0b6bem kncnopoga (nNpw H.y.), KOTOPLIN NPU 3TOM pacxoayeTcs.

10. MNpu pencTteum ConsHOM KMUCNoThbl Ha 44,8 r HeM3BeCTHOro mMeTtanna obpasyeTtca xnopug,

meTtanna (II) n Boigensetca 17,92 n rasza. Onpegenntb Kakon meTann BCTYNuST B AAHHYHO
peakuuio.

KoMnNaeKT KOHTPOSbHbIX 3a4aHui N0 BapMaHTamM No TeMe « XnmMmyeckas TepMogmHamMmumKa»

BapuaHT Ne 1
1. PaccuutanTte cTaHgapTHY aHTponuto peakumu: Ir(te) + 3F2 (r)— IrFs(TB),

ecnn AS’208k) anga Ir(tB), F2(r), IrFs (TB) coctaBnstoT 35,5, 203 1 248 [x/monb-K
COOTBETCTBEHHO.

2. BbluMCnNTE CTAHAAPTHYIO SHTAMBMMUIO PEaKLUUM ropeHns aTUNeHa:
ecnu AH, (298x) C2Ha = + 52 k[Ik/monb; AH’t 208x) CO2 = -393,5 k[x/monb;
AH’ ¢, (298) H20 = - 286 k[>x/Morb.



BapuaHT Ne 2
1. Paccuutante ctaHgapTHyto sHTponuio peakummn: Clz(r) + Fz(r) — 2CIF(r),
ecnim AS’pesk)y ans Clz(r), Fz(r), CIF(r) coctaBnsior 203, 223 u 218 [Dx/monb-K
COOTBETCTBEHHO.
2. Paccuutante Tennosoun adpdeKkT peakumn B CTaH4APTHLIX YCNOBUSX:
Fe20s3(k) + 2Al(k) = Al2O3(k) + 2Fe(k), ecrnn AH% (208xFe203(k) paBHa — 822,2 k[x/Monb;
AH o6pr, (298k) Al203(k) paBHa — 1676 k[x/monb.

BapwuaHT Ne 3
1. Onpepenute unameHenne AG’ ansa peakuum Clo(r) + Fz(r) — 2CIF(r), ecnn AH’ g,
(298k) CIF paBHa — 50,3 k[x/Monb, AS 29sx) CIF pasHa 5 [x/Monb-K.
2. BbluMcnnte cTaHOapTHYHO SHTaNbLNNUKO peakunu:
Mg(tB) + 2 HCI(r) — MgClz(TB), ecrnn AH % 298x) HCI (r) = - 92 k[Ix/Monb;
AH" ¢ (208x) MgCl2 (TB) = - 641 k[x/mMonb.

BapwuaHT Ne 4
1. Bbluncnute ctaHgapTHYO 3HTaNbNNKO peakunm:
CaCO0Os3(1B) — CaO(1B) + CO2 (r), ecnu AH % 298x)CaCO3(TB) = - 1208 k[x/Monb;
AH’t, (298x) CO2 = -393,5 k[x/Mornb; AH ‘208 CaO (TB) = -635 k[x/Morb.
2. Bblumcnute ctaHgapTHYH SHTPOMUIO PeaKLUn:
Mg(tB) + 2 HCI (r) — MgCl2z(TB), ecnu AS” 298x) HCI (r) = 187 x/monb-K;
AS’ (208x) MgCl2 (TB) = 90 Ox/monb-K; AS” 298x) Mg (TB) = 33 [x/monb-K.

BapwuaHT Ne 5
1. Yto Takoe TepMOXMMMYECKOE YypaBHeHue? [lovyemy pasnuyaloTcs 3HaKM TEMNNoBbIX
3 EKTOB B TEPMOAMHAMUNYECKON N TEPMOXUMUYECKON CUCTEME 3HAKOB?
2. BbluucnuTe ctaHgapTHYK SHTaNbNMKO peakuuu:
C2HsOH(k) — H20(k) + C2Ha(r), ecnn AH % (2085 C2HsOH(X) = -278 k[x/Monb; AH’t 298xH20 (k)
= - 393,5 kx/monb; AH" 1, (298k) C2Ha (1) = 52,5 k[Ix/Monb.

BapwuaHT Ne 6
1. Bblumcnute cTaHgapTHYIO SHTANLNUIO peakumm ropeHms GytaHa:
C4Hio0 + 13/2 O2 — 4CO2 + 5H20, ecnu AH % (298x) CaH10 = - 126,0 kx/Monb; AH 298k CO2 =
-393,5 k[xx/monb; AH ' (208k) H20 = -286 k[/mMonb.
2. Onpegenute nameHenne AG° ansa peakumm Clz (r) + F2 (r) — 2CIF(r),
ecnn AH', 208kCIF paBHa — 50,3 k[x/monb, AS 2esk) CIF paBHa 5 [x/monb-K.

KoMnneKT KOHTPOJSIbHbIX 3a4aHUN NO BapuaHTaMm no teme «XuMu4yeckasi KNHeTUKay

BapwnaHT Ne 1
1. HanvwwuTe BbipaxxeHne Onsi CKOPOCTEN NPAMbIX U 0OpaTHbIX peakuni

2NO2 = N204; NH3r + HCI = NH4Cly).

2. Kak unameHutCca ckopocTb npsmon peakumm 2SOz + O2 = 2S0s3, ecnv yBenuUUUTb
AaBneHue B cucteme B 2 pasa?
3. Kak u“3MeHMTCH CKOpPOCTb peakuuMu npu MOHWKeHUU Temnepatypbl Ha 500, ecnu

TemnepaTypHbI KOIMULMEHT peakumnmn paBeH 27

BapuaHT Ne 2
1. HanuwwuTte BblpaxkeHUs CKOPOCTEN NPsiMbIX M 0BpaTHbIX peakumm

Al2(SO04)3r) = Al203k) + 3SO3(); N204 =2NO0O2.



1.

2.

Mpun Temnepatype 150°C HekoTopasi peakuusi 3akaHumBaeTcss 3a 16 MuHyT. [MpuHMMas
TemnepaTypHbIi KO3(MUUNEHT CKOPOCTU peakuuu paBHbIM 2, paccynTanTe 4vepes3 Kakoe
BpeMmsl 3aKOHYMTCA 3Ta peakuus, ecnu nposoauts ee npu 200°C?

Kak mnameHutcsa ckopoctb peakumm CO2 + Cgpagur) = 2CO, ecnu obbem peakuMoHHOro
cocyaa yBenuuuTb B 2 pasa?

BapuaHT Ne 3
Hanuwmnte Bblpa)keHns CKOPOCTEN NPsiMbIX 1 0BpaTHbIX peakLumii:

2NO + Cl2=2NOClr); 2Fe) + 3Cl2r) = 2FeCls
Bo ckonbko pa3 HYXHO YMEHbLWTb OObEM pearnpyroLllern Cuctembl, 4Tobbl CKOPOCTb

npsimon peakumm 2NO + O2=2N0O2 Bo3pocna B27 pa3s?

Kak nsmeHutcs ckopoctb peakuumn N2 + 3H2 = 2NHs, ecnu gaBneHue B cuctemMe yBenuynTb
B 2 pasa?

BapuaHT Ne 4
Bo ckonbko pa3 M3MeHUTCA CKopocCTb peakumm 2A + B = A2B, ecnu koHueHTpauuto
BellecTBa A yBeNUUNTL B 2 pasa, a KOHLUEHTpaLumMIo BeLLleCTBa B YMEHbLUUTL B 2 pa3a?
HanuwwuTe BbipaXkeHne ckopoCcTen NpsiMbIX U 06paTHbLIX peakuunn

2Na2COs3() + CO2 + H2O(r) =2 2NaHCOs3 (); 2NOCI () = 2NO + Cl2

3.

Kak u3MeHMTCA CKOPOCTb peakuuu Mnpu MOHWXKeHUn TemnepaTypbl Ha 30°, ecnu
TemnepaTypHbIA KO3PUUMEHT CKOPOCTU peakumn paBeH 37

BapuaHT Ne 5
HanuwwuTe BbipaXkeHnsa CKOPOCTEN NPAMbIX U 0BPaTHbLIX PeaKLNii:

2Cr() = 3Cl2¢) = 2CrCl3(); 3C2H2 =CsHe

Bo ckonbko pa3 Bo3pacteT ckopocTb peakumm 2Hz + O2 = 2H20 npun yBenuyeHuu
KOHUEeHTpauun Bogopoaa B 3 pasa?

TemnepatypHbin KO3PuumeHT ckopoctn peakumm 2NO2=2N0O + Oz paBeH 2. Bbuncnure

KOHCTaHTy ckopocTu atoun peakumm npu 600 K, ecnn npmn 640 K KOHCTaHTa CKOPOCTM paBHa
407,0 n-monb?t-ct,

BapuaHT Ne 6
HanuwuTe BbipaXkeHns CKOPOCTEN NPAMbIX 1 0BpaTHbLIX peakunin

2HIr) = Ha2 () +l2 (r); 2Sk) +2H20¢) = 2H2S(r) +02
BbIUMCNNTB, BO CKOMbKO pa3 yMEHbLUUTCA CKOPOCTb peakLum, ecrnuv, NOHU3UTb, TemnepaTypy
oT 120° no 80° C. TemnepaTypHbIli KO3IDPULMEHT paBeH 3.

KoHcTaHTa ckopocTu peakumm N2Os = N204 + 1/202 npu 298 K pasHa 2,03-103n-monbt-c?,
a npu 288 K paBHa 4,76-10“n-monb* c'1. Hangute TemnepaTtypHbIi KO3MDULMEHT CKOPOCTH
peakuum.

KoMNIeKT KOHTPOSbHbIX 3a4aHWU N0 BapuaHTaMm No TeMe « XMMUYECKOe paBHOBECUE»

BapuaHT Ne 1
1. Monekynbl okcuga asota (IV) (Byporo uBeTta) MOryT B ONpedeneHHbIX YCroBUAX
anmepusoBaTtbcd, obpasoBas 6ecuBeTHYH XUAKOCTb N20a4:

2NO 2= N204 + 55 k[x/monb.
UTtobbl okcua asota (IV) makcumanbHO nepeBecTu B GecuBeTHbI gumep, Heobxoaumo
CUCTEMY:
1) oxnaguthb;
2) HarpeTb;
3) nogBeprHyTb 06y4eHU0 CONTHEYHbBIM CBETOM;
4) BbloepxaTb NPM KOMHATHOW TemnepaType AnMTeNbHOe BPeEMS.



2. Kakoe un3 nepeyvyncrneHHbIX yCJ'IOBI/II7I He BIinAeT Ha CMelleHne paBHOBECUA B CUCTEME:

2502+ 02 =2 2S03+Q
1) BBefeHue kaTanusaTopa,;
2) NoBblWEHNE OaBNEHNS;
3) noBbIWEHNE KOHLEHTpPaUMn KNCIopoaa;
4) nosbllleHne TemnepaTtypbl.
3. Mpn HekOoTOpOWM TeMnepaType KOHCTaHTa paBHOBECUS peaKLmn

CO + H20 = CO2 + H2 paBHa 1. NcxogHble kKoHUeHTpauuun coctasnsanu: [CO] = 0,1
monb/n; [H20] = 0,4 monb/n. Yemy paBHa paBHOBECHas KOHLEHTpaumMs Yriekucnoro rasa?
4. NcxopHble koHueHTpaumm NO u Cl2 B romoreHHon cucteme

2NO + Cl2 = 2NOCI coctasnsoT cootBeTctBeHHO 0,5 mn 0,2 monb/n. Berumcnute
KOHCTaHTy paBHOBECUS, eClnn K MOMEHTY HacTynneHus paBHoBecusa npopearmposasno 20 % NO.
5. HanunwwuTte BblpakeHne OS19 KOHCTaHTbl paBHOBECUS reTeporeHHon cuctembl C +

H20r = CO + H2. Kak cnegoyeT uM3MEHUTb KOHUEHTpauuio M aaBneHue, 4ytobbl CMecTuTb
paBHOBeCKE B CTOPOHY 0bpaTHON peakumm — obpa3oBaHns BOAAHbBIX NapoB?

BapuaHTt Ne 2

1. Xumwunyeckoe paBHoBecue B cucteme CsHio = CaHs + H2— Q
MOXHO CMECTUTb B CTOPOHY MPOAYKTOB peakunm:
1) noBblWEHMEM TeMNepPATYpbl U NOBbILLEHNEM AABMEHMS;
2) NoBbILEHNEM TemnepaTypbl N NOHWXEHUEM OaBMNEHUS;
3) MOHWXeHueM TemnepaTypbl 1 NOBbILLEHWEM JaBMEHNS;
4) NOHWXeHWeM TemnepaTypbl U NOHWKEHNEM OaBEHUS.
2. KoHcTaHTa XMMU4eCcKoro paBHOBECUS 3aBUCUT OT:

1) KOHUEeHTpauuu pearnpyroLmnx BeLeCTB;

2) TemnepaTypbl;

3) obbema, B KOTOPOM NPOTEKAET peakuus;

4) BBeAeHus KaTanusartopa.

3. Mpn npoBegeHun obpatmmon peakumm 2 SO2 + O2 = 2 SO3 uncxogHble
KOoHUueHTpaumn SO2 n O2 6bin paBHbl cooTBeTcTBEHHO 0,4 u 0,3 monb/n. B coctosHum
paBHOBECUSI KOHUEHTpauuss obpasoBaBwerocss okcuga cepbl (VI) coctasuna 0,2 monb/n.
PaccunTtante KOHCTaHTY paBHOBECUS A5 LaHHON peakunu.

4. KoHcTaHTa paBHOBecus romoreHHon cuctembl N2 + 3H2 = 2NHs npu HekoTopowu
TemnepaTtype pasHa 0,1. PaBHOBECHblE KOHLEHTpauMn Bogopoda U aMmmMmaka COOTBETCTBEHHO
pasHbl 0,2 1 0,08 Monb/n. BeluMcnuTe paBHOBECHYIO U UCXOOHYIO KOHLUEHTpaLumu asoTa.

5. Hanuwwnte BblpaxkeHne nst KOHCTaHTbl paBHOBecUsa reteporeHHon cuctembl CO2 + C

= 2CO0. Kak n3mMeHUTCs CKOpOCTb npsimon peakumm obpasoBaHust CO, ecnu KOHUEHTpauuio
CO2 yMeHbWNTb B YeTbipe pasa? Kak cnegyeT MamMeHuTb AaBrieHne, YTobbl NOBLICUTL BbIXOA
cO?

KomnnekT KOHTPONbHbIX 3a4aHMW NO BapuaHTam no Teme «CTtpoeHuMe aTtoma u
Nepnogunyeckun 3akoH A.. MeHgeneeBay

BapuaHT Ne 1
1. Hanuwwnte anekTpoHHble (hOpMysibl aTOMOB 3fIEMEHTOB C MOPSAKOBbIMU HOMepamn 15 u
28. Yemy paBeH MakcuMarsbHbIA CMUH P-3M1EKTPOHOB Y aTOMOB NepBOro 1 d-afiekTpoHOB Yy aTOMOB
BTOPOro anemeHTa?
2. CKONbKO M Kakue 3Ha4YeHUss MOXET NPUHMMAaTb MarHMTHOE KBaHTOBOE YMCMO m; npu
opbutansHom yucne | = 0, 1, 2 n 3? Kakme anemMeHTbl B NEPUOAMNYECKON CUCTEME Ha3bIBAKOT S-. P-.
d- n f- anemeHTamn? Npusegnte npumepsbl.



3. Xpom obpasyeT coeguHEHUs, B KOTOPbIX OH MPOSIBNSAET CTENEHW OKUCNeHus +2, +3, +6.
CocTtaBbTe bOpMynbl €ro OKCWMOOB M MMOPOKCUOO0B, OTBEYAKOWMUX 3TUM CTEMEHSIM OKUCIEHUS.
HanuwuTe ypaBHeHust peakumi, JokasbiBalowmx amgoTepHoCTb rugpokeunga xpoma (I11).

BapuaHT Ne 2
1. HannwwTte anekTpoHHble PopMyrbl aTOMOB 31IEMEHTOB C NOPSAAKOBbIMU HOMepamu 24 n 33,
y4uTbIBas, YTO y NEpPBOro NponcxoauT "npoMmoTnpoBaHmne” ogHoro 4s-anekTpoHa Ha 3d-nogypoBeHb.
YemMy paBeH MakcMMarnbHbI CNUH d-3MEKTPOHOB Y aTOMOB MNEPBOr0 U pP-3MNEeKTPOHOB Yy aTOMOB
BTOPOro anemeHTa?

2. Kakoe makcMmanbHOe YMCno 3MeKTPOHOB MOryT 3aHuMMaTthb s-, p-, d- u f-opbutanu gaHHoro
3HepreTU4eckoro ypoBHA? [loyemy? HanuwuTe 3NEeKTPOHHYK (OopMyny aTtoma 3rfieMeHTa C
nopsiAKoBbIM HOMepom 31.

3. Kakyto HMU3LWY M BbICLUYIO CTEMNEHN OKUCMEHUS NPOSABIAIT KPEMHWUNA, MbILWbLSAK, CENeH U
xnop? [llodyemy? CocTtaBbTe OPMYynbl COEOVHEHUA [OaHHbIX 3fIEMEHTOB, OTBEYalLWMX 3TUM
cTeneHsaMm.

BapuaHT Ne 3

1. Hanucatb anekTpoHHble hOpMyInbl aTOMOB 3fIEMEHTOB LLUECTOro nepuoga: uesus, apbus,
racdpHus, peHus, Tannus un actata. K kakmm anemeHTam OHM OTHOCATCA?

2. B yem 3akntoyaetcsa npuHumn Maynn? MoxeT nu ObiTb Ha KAaKOM-HUOYAb NO4YPOBHE aToMa
p’- unu d?-anektpoHoB? [loyemy? CocTaBbTe 3MEKTPOHHYI (OpMyrly aTomMa 3fieMeHTa C
NMOPSIAKOBBIM HOMEPOM 22 U YKaXXUTE ero BaneHTHbIE 3NIEKTPOHbI.

3. Kakylo HM3LWYy CTeneHb OKUCHEHUs NPOSBNSAIOT BoAopon, dTop, cepa n asot? [lodemy?
CocTtaBbTe hOpMySbl COEOUHEHUN KanbUMA C AAHHBIMU 3fIEMEHTAMM B 3TON CTEMNEHN OKUCHEHUS.
Kak Ha3bIBalOTCA COOTBETCTBYOLLUME COEANHEHNA?

BapuaHT Ne 4

1. HasBaTb anemMeHTbl 4eTBepToro, NATOro M LWeCTOro NepuoaoB, Y KOTOPbIX 3aKaHYMBaeTCH
3anonHeHvne d-opbutanen. HanncaTb 9NEKTPOHHbIE POPMYFbl aTOMOB 3TUX 3MEMEHTOB U yKasaTb,
K Kakom rpynne un noarpynne nepnogmyeckon CUCTEMbI OHU OTHOCATCA?

2. Kakne 3HayeHus MOryT npuHMMaTb KBaAHTOBble 4ucna n, |, mi, ms, XapakrepusyoLwine
COCTOSIHME 9NeKTPOHOB B aToMe? Kakne 3HayeHus OHU NPUHUMAlOT AS19 BHELLUHUX 9SNIEKTPOHOB
aTtoma marHua?

3. Kakylo HU3Wy CTeneHb OKUCNEHUs MPOSIBMSAKT Xrop, cepa, asoT u yrnepoa? Nodyemy?
CocTaBbTe hopMyribl COEAMHEHUN aNOMUHUS C AAaHHBIMU 3fIEMEHTaMM1 B 3TOW CTEMEHU OKUCTEHUS.
Kak Ha3sbiBaloTCsl COOTBETCTBYOLLNE COEANHEHNSA?

BapuaHT N2 5
1. HasBaTtb anemeHTbl YeTBEPTOro Nepmoaa, atoMbl KOTOPbIX cogepXaT Hambonbluee 4Mucno
HenapHbIX d-anekTPoHOB. HanucaTtb aNeKTPOHHO-rpadouyeckyto CTPYKTypy d-nogypoBHS.

2. Kakne opbutanm atoma 3anofiHATCs anekTpoHamu padbwe: 4d unm 5s; 6s unn 5p?
Moyemy? Hanuwmnte anekTpoHHY hopMysny atoma arnemMeHTa ¢ nopsagKkoBbiM HoMepom 43.

3. Kakon 13 anemMeHTOB 4YeTBEpPTOro nepuoga — BaHagunh UNU MbibSKk — obrnagaeTt Gonee
BbIpaXXEHHbIMU MeTannM4yecknmm ceoncTeammn? Kakom ns atnx anemeHToB obpasyeT razoobpasHoe
coegvHeHne ¢ Bogopogom? OTBET MOTUBMPYWTE, WUCXOOA M3 CTPOEHWS aTOMOB [OaHHbIX
3N1EMEHTOB?

BapuaHT N2 6

1. HannwwuTte anekTpoHHble (POopMyrbl aTOMOB 3f1EMEHTOB C NOPSAAKOBbIMM HOMepamu 14 n 40.
Ckonbko cBoboaHbIx 3d-opbutanen y atTomoB nocrnegHero anemeHTa?

2. Onpegenutb no npasuny KneykoBCKOro MocrenoBaTenlbHOCTb 3anofHEHUS 3NeKTpoHaMu
nogypoBHEN B aTOMax 3/1IeMEHTOB, eClii UX CyMMbl N + | COOTBETCTBEHHO paBHbl 6, 7 1 8. Kakos
NOpsiAKOBbIA HOMEp 3neMeHTa, y KOTOpOro: a) 3akaH4YMBaeTCs 3anofiHeHwe anekTpoHamu 8s; 6)
Ha4yMHaeTCcsa 3anosiHeHne AreKTpoHaMu NoAypoBHA 5g?

3. CoctaBbTe OpMynbl OKCMOOB W MOPOKCUMOOB 3SMNEMEHTOB TpeTbero nepuoga
nepnoagnMyeckon CUCTEMbI, OTBEYAKLWMX WX BbICWIEN CTENEHUM OKucrneHus. Kak unameHsieTcs



KMCMNOTHO-OCHOBHbIN XapakTep 9TUX COeAUHEeHUN Mpu nepexoge OT HaTpusa K xnopy? Hanuwwute
ypaBHEHNS peakuuin, foKasblBaloLLMX aMpOTEPHOCTb MMAPOKCHaa antoMUHKS.

KoMnneKT KOHTPOSIbHbLIX 3a4aHu NO BapuaHTam no teme «Teopus XMMMYeCKOn CBA3U»

BapuaHT Ne 1

1. OnpepmenuTb XapakTep CBS3e B MPOCTPAHCTBEHHbIX pelleTkax KpucTanimyeckoro
KPEMHUSI M repmaHusi, UMetlwwmnx anmasonogobHyto cTpyktypy. ObnagaloT nv 3Tm Tena
MeTanmyeckon NpoBOANMOCTbLIO?

2. CpaBHUTb KpaTHOCTb, AHEPIUIO CBA3EN U MarHuTHble cBoncTea Yactuy, CO*, CO n CO-.
CocTaBuTb aHepreTMyeckne guarpammoi.

3. PykoBoACTBYSACb pa3HOCTbIO OTHOCUTESbHbBIX ANeKTpooTpuLlaTensHocTen cesasm O — O,

onpenennTb, Kak MEHSIeTCA XapakTep CBA3WM B OKCuAaxX 3MEMEHTOB TPeTbero nepuoaa
nepuoguyeckon cuctemol .. Mengeneena.

BapwuaHTt Ne 2

1. Ha ocHoBaHuMM 4Yero MOXHO caernaTtb BbI6Op MexXxay MMNOCKOCTHOW U nupamuaanbHOW
MOZenbIo NpU onpegeneHnn NpoCcTPaHCTBEHHOM CTPYKTYpbl Moriekyrn BF3 n NF3?

2. CoctaBuTb aHepreTU4eckylo avarpammy aTomHbiXx opbutanen (AO) n MonekynsapHbIX
opbutanen (MO) coegmHeHus LiH. Kakne opbutanu B Hen SBNSAIOTCS CBA3bIBAKOLWMMN, a Kakue
— paspbixnstowme? PaccumTtaTb KpaTHOCTb CBA3W.

3. Kak meTop BaneHTHbIx cBsa3en (BC) obbacHseT nuHenHoe ctpoeHne monekynsl BeClz n
TeTpasgpuyeckoe CHa4?

BapwuaHT Ne 3
1. Kak n noyemy nameHsieTca BennyMHa yrna B BepluMHax nMpammganbHbix monekyn OHs
npu nepexoge ot PH3 k SbH3?
2. OnpegenuTb xapaktep cBsa3en B kpuctannax MgS, ZnSe u InSb. B kakom crnyyae cBsa3b
nmeet bonee nonspHbln xapaktep? Kakmmu ceonctBammn obnagatoT AaHHbIE COeAUHEHNA?

3. Kakon Tun rmbpugmsaumm opbutanenm atoma KpeMHUsS npeawectsyeT obpasoBaHUIO
monekyn SiHa n TeTparanoreHMaoB kpemHua? KakoBa nx NpoCTpaHCTBEHHAsA CTPyKTypa?

BapwuaHT Ne 4
1. CocTtaBuTb SHEPreTUYECKytD guarpammy No MeTony MonekynspHbix opbutanen (MO)
yactmy NO*, NO n NO" n cpaBHUTb UX KPAaTHOCTb N SHEPIUIO CBSA3EMN.
2. OnpegennTb xapakTep CBA3er B KpUCTanM4ecknx CTpykTypax TeepAabix BewecTts: KF,
BaClz, cepa, rnoa, kapbug KpeMHus.
3. MoryTt nu cyuwectBoBaTb Monekynbl Li2 1 Bez n kakoBbl kpaTHOCTU nx cBasen? OTeBeT
MOTUBUPYNTE COCTABMEHMEM SHEPreTUYECKUX AnarpaMmm.

BapuaHTt Ne 5

1. Kak meToq BaneHTHbIX cBaden (BC) obbsAcHaeT yrnoBoe cTpoeHne mMonekynbl Ha2S n
nuHerHoe monekynbl CO2?

2. Kakyto XMMrn4ecKkyto CBsi3b Ha3blBalOT BOAOPOAHON? Mexay MOonekynaMu Kakux BeLlecTB
oHa o6pasyetca? NMoyemy H20 n HF, nmesa MeHbLUy0 MONEKYNSIpHY0 Maccy, NNaBaTca U KUNAT
npu 6onee BbICOKNX TeMnepaTypax, YeM Ux aHanorn?

3. Kakne cBs3un Ha3blBalOT BOOOPOAHBIMM, KAKOBA MX NMPOYHOCTb NO CPaBHEHUIO C APYrMMU
TMnammn cesAsen? lNpun Kakon TemnepaTtype paspyllalTcs BOOOPOAHbIE CBSA3M B BOAE M Mpu
Kakon TemnepaTtype pa3pbiBaloTCHa CBA3N Mexdy atoMammn Bogopoaa v kucriopoga B Boge?

BapuaHT Ne 6
1. Onpegenutb xapaktep cBasen B mornekynax SCls, SiCls, CIF3 n IBr n ykasatb ans



KaXXOOW W3 HUX HanpaBneHue CMeLLeHUA 3MeKTPOHHOW MSIOTHOCTU CBA3W. PacnonoxuTb
MOneKynbl B psg B NOpPsAKe yBeNUYeHUs MonspHOCTM cBa3n. Kakumn ceoncTtBamu obrnagatot
AaHHble coeanHeHns?

2. B kakon u3s monekyn: HzS, H2Se nnn H2Te n nodemy yron mexay BanieHTHbIMU CBA3SMU
BonbLue oTknoHaeTcsa oT 90°7?

3. CpaBHUTb KpPaTHOCTU CBSA3EN U MarHUTHble CBOWCTBA Moriekynbl B2 1 MonekynspHoro
noHa B2*. CoctaBuTb aHepreTuyeckne gnarpammoi.

Bonpockl Ang KONnokBnymMma no reme « XmMus TBEpAoro coctosiHms. Metannoxmmmsay»
1. ®dusmko-xummnyecknn aHanmns. Ero uenu v 3agadn. [JuarpaMmmbl COCTOSIHUIA U gnarpammel
«COCTaB — CBOMCTBOY».
2. lNoHaTne o dase, KOMMOHEHTE CUCTEMbl, HE3aBUCMMOM KOMMOHeHTe. [loHsaTne o
hasoBoKn gnarpamme o4HO- U MHOFOKOMMOHEHTHOM cuctemsl. MNpasuno gas 'mbbca.
3. dasoBble gnarpaMmmbl OQHOKOMMOHEHTHbIX cucteMm. Npumepsl (Boaa, cepa). YpaBHeHue
KnanenpoHa — Knayauyca. TponHble 1 KpuTudeckme Touku. MNpasuno ¢gas mbbea.

PasHoypoBHeBble 3aaauu (3agaHus)

KomnnekTt pasHOypoBHeBbIX 3a4ay U 3aAaHU ANs TeKylen aTTtectauum
no teme «PacTtBopbI»

1. Bolumcnute  TemnepaTtypy  Kpuctannusauum  pactBopa  MoyeBuHbl  (NH2)2CO,
cogepxatlero 5 r moyeBuHbl B 150 r Boabl. Kpnockonunyeckast koHcTtaHTa Boabl 1,86 kr-K/Morsb.

2. Bbluncnute maccosyto gonto (%) BogHoro pactBopa caxapa Ci2H22011, 3Has, 4yto
Temnepartypa kpuctannusauum pacteopa MuHyc 0,93°C. Kpuockonuyeckasi KOHCTaHTa BoAbl
1,86 kr-K/monb.

3. Pacteop, cogepxawmn 0,512 r HeanekTponuta B 100 r 6eH30na, Kpuctannuayetcsa npu
5,296°C. Temnepatypa kpuctannmsaumm 6eHsona 5,50C. Kpuockonuyeckas koHCTaHTa 5,1
Kr-K/monb. Bblumcnnte monsipHyto Maccy pacTBOPEHHOIO BELLECTBA.

4. PactBop, cogepxawmni 3,04 r kamdopbl CioHis O B 100 r 6eH3ona, KunutT npu
TemnepaTtype 80,714°C. Tewmnepatypa kuneHuss 6eHsona 80,20C. Bbluucnute
36ynnmMocKonmnyeckyto KOHCTaHTy 6eH3ona.

5. Beluncnute maccosyto gonto (%) BogHoro pacteopa rnuuepuHa CsHs(OH)s, 3Has, 4to
a70T pacteop kunuT npu 100,39°C. B6ynnunockonuyeckas KoHcTaHTa Boabl 0,52 kr-K/monb.

6. Bbluncnmute mMonsipHyto Maccy HeanekTponmTta, 3Hasi, YTO pacTBop, cogepXawmm 2,25 r
aToro BewecTtea B 250 r Boagbl, kpuctannuayetca npu - 0,279°C. Kpuckonmyeckasi KOHCTaHTa
Boabl 1,86 kr-K/monb.

7. Beluncniute TemnepaTtypy kuneHua 5%-Horo pactBopa HadptanuHa CioHs B 6eH3one.
Temnepatypa kuneHus 6eHsona 80,2°C. 3bynnuockonnyeckasa KOHCTaHTa ero 2,57 kr-K/monb.

8. PactBop, copgepxawmn 25,65 T HekoTtoporo Heanektporimta B 300 r BOAbl,
Kpuctannuayetca npu - 0,465°C. BbluMCnMTe MOMSIPHYHO MacCy pacTBOPEHHOro BeLlecTsa.
Kpunockonnyeckasa koHcTaHTa Boabl 1,86 kr-K/monb.

9. Bbluncnmte KpMOCKOMMYECKYKD KOHCTAHTY YKCYCHOW KUCIOTbI, 3Hasi, YTO pacTBop,
copgepxawmn 4,25 r aHtpaueHa CisHio B 100 r ykCyCHOM KUCMOTbI, KpUCTannmMsyetcsa npu
15,718°C TemnepaTypa Kpuctannmsaumm ykCycHoun kmucnotbl 16,65 °C.

10. Mpn pactBopeHun 4,86 r cepbl B 60 r 6eH3ona TemnepaTtypa KAMNEHUA €ro
nosbicunacb Ha 0,81°C. Ckonbko aTOMOB COLEPXWUT MOJSiekyna cepbl B 3TOM pacTBOpe.
Obynnuockonuyeckas KoHcTaHTa 6eHsona 2,57 kr-K/monb.

11. CocTaBbTe MOHHO-MOSIEKYNIAPHOE U MOJIEKYNSAPHOE YpaBHEHUS rmaponvaa,
npoucxogsuiero npu cmewwmsannm pacteopos K2S u CrCls. M'maponus cuntaTtbe HeobpaTtumbIM 1
npeaenbHbIM.



12. K pacteopy FeCls gobasunu cnegytowme Bewectsa: a) HCI; 6) KOH; B) ZnClz;
r) Na2COs. B kakux cnyyasx rmgponus xrnopuga xenesa (lll) yeunutca? Noyemy? CoctaBbTe
NOHHO-MONEKYNSAPHbIE YPaBHEHUSA rMApOnn3a COOTBETCTBYHOLLUX COMEN.

13. Kakne wun3 conen: Al2(SOa4)s3, K2S, Pb(NOs)2, KCI noasepratotca rngponunsy?
CocTaBbTe MOHHO-MOMEKYNSIPHbIE U MOJSIEKYNSPHbIE YPaBHEHUSA rMaponn3a COOTBETCTBYHOLLNX
conen. Kakoe 3HayeHne uMeeT BOOOPOAHbLIN nNokasaTenb (7<pH<7) ana pacTBOpOB 3TUX
conen? PaccunTtanTe KOHCTaHTbl MTMAponn3a gaHHbIX CONeENn.

14. Mpn cmewmBaHun FeCls n Na2COs kaxgas u3 B3ATbIX COMen rmaponusyertcs
HeobpaTUMO 40 KOHUa ¢ obpa3oBaHMeEM COOTBETCTBYHOLUMX OCHOBAHUS U KUCNOTbI. Bbipasute
9TOT COBMECTHbIN rMAPOIN3 NOHHO-MOMNEKYNAPHBIM 1 MOSEKYNSPHBIM YPaBHEHUAMM.

15. Kakyto cpeny mmetot pacteopbl conen NasPOs, K2S, CuSO4? CoctaBbTe MOHHO-
MORNEKyNspHble N MOMEKYNSAPHbIE YPaBHEHUS TMAPONn3a aTnx conen? Paccumtante KOHCTaHTbI
rmaponiMsa AaHHbIX Conewn.

16. Kakne n3 conen: RbCl, Cr2(S0a4)s3, Ni(NOs)2, Na2SO3 nogBepratoTca ruaponmsy?
CocTaBbTe MOHHO-MOMEKYNSPHbIE U MOJSIEKYNSPHbIE YPaBHEHUSA rMaponn3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadeHWe uMeeT BOOOPOAHbIN Mokasatenb (7<pH<7) gna pacTtBOpOB 3TUX
conen? PaccuntanTe KOHCTaHTbl MTMApPOoNn3a AaHHbIX COMEeN.

17. Kakast n3 gByx conen npu paBHbIX YCroBUsSX B Gonbluen cTeneHn noaBepraeTcs
rmgponunay: Na2COs unu Na2S0s; FeCls unu FeCl2? Moyemy? CocTaBbTe MOHHO-MOSEKYISAPHbIE
N MONEKyNspHble YpaBHEHNSA rMApONn3a 3Tux Conen.

18. Kakas 13 gByx conen npu paBHbIX yCnoBusax B BGonbllen cTeneHn noaBepraeTcs
rmgponuay: NaCN mnnun NaClO; MgClz unu ZnCl2? MNovemy? CocTtaBbTe MOHHO-MOSIEKYNAPHbIE U
MOMEKynspHble YpaBHEHNSA rMAPONMN3a COOTBETCTBYIOLLMX COMEN.

19. Kakne wun3 coneun: K2COs, FeCls, K2SO4, ZnCl2 nogsepratotca rmaponmsy?
CocTtaBbTe MOHHO-MOMEKYNSPHbIE U MOJSIEKYNSPHbIE YPaBHEHUSA rMaponin3a COOTBETCTBYHOLLNX
conen. Onpegenute 3HayeHMe BOAOPOAHOrO nokasatensa ans atux conen (7<pH<7) pacteopos
aTuX conen? Paccuntante KOHCTaHTbl r’MAPOSn3a AaHHbIX CONen.

20. CocTtaBbTe B MOSEKYIISIPHOM 1 MOMEKYNSAPHO-NOHHOM (hOpMe YpaBHEHUS peaKLNi:

a) CuCLz2 + Na2COs3 + H20 —...;

6) FeC13 + HCOOK + H20 — FeOH(HCOO)2 + ...

21. BbluncnuTb KOHCTaHTY rMaponusa cynbduta HaTpus, cTeneHb rmaponuaa conv B 0,1
M pacTtBope n pH pacTtBopa. Hanuwmnte MOHHO-MONEKYNAPHOE U MOMEKYNAPHOEe ypaBHEHWE
rmgponuaa cynbuTta HaTpus.

22. BblMuCNUTb KOHCTAHTY rmaponuida optodocdata HaTpus. Onpegenute 3Ha4YeHus
BOOOPOAHOro nokasaTesnis pacTBopoB opTodoccarta HaTpus; a) 2,4 M n 6) 0,1 M? Onpegenute
cTeneHb rmaponusa. HanuwmnTte MOHHO-MOMNEKYNSPHOE N MONEKYNAPHOE ypaBHEHUE rMaponunsa
opTtodocaTa HaTpus.

KomMnnekT pa3HOypoOBHEBbIX 3a4a4 U 3aaHUN ANA TeKyllen atTtectauum
no reme «KomnnekcHble coeanHEeHUsa»

1. OnpepenuTte 3apsig, KOMMIEKCHOrO MOHA, CTENeHb OKUCIMEHWUS U KOOPAMHALMOHHOEe
yucno KomnnekcoobpasosaTens B coeauHeHusix [Cu(NHz)4]SOs, Kz[PtCls], K[Ag(CN)z].
HanvwuTe ypaBHeHus guccoumnaumm 3Tux COeAMHEHWI B BOOHbIX pacTBOpaXx.

2. CocTaBbTe KOOPAMHAUMOHHbIE (HOPMYMbl CReayowmnx KOMMIEKCHbIX COeAMHEHWN
nnatuHbl: PtCla-6NH3; PtCla:4NHs; PtCla-2NH3. KoopanHaumoHHoe ymcno nnatuHbl (IV) paBHO
wecTn. Hannwwnte ypaBHeHWe anccoumanmmn aTux CoeauHeHUn B BOAHbIX pacTtBopax. Kakoe uns
coeavHeHN ABNAETCS KOMMIIEKCHbIM HESNEKTPONUTOM?

3. CocTtaBbTe KOOPAMHAUMOHHbIE (HOPMYMbl CReayowmnx KOMMIEKCHbIX COeAVHEHWN
kobanbta: CoC13:6NH3; CoC13-5NH3; CoC13-4NHs. KoopanHaumoHHoe uucno kobanbta (l11)
paBHO LecTu. HannwwnTe ypaBHeHUs guccoumnaumm 3TuxX COeAMHEHNIN B BOAHbIX pacTBOpax.



4. CocTaBbTe€ KOOPAMHALMOHHbIE (QOPMYIbl CreaylLnX KOMMMEKCHbIX COeAVMHEHUN
cepebpa: AgCI-2NHs3; AgCN-KCN; AgNO2‘NaNO:. KoopanHaumoHHoe 4ucno cepebpa pasHO
ABYM. Hanunwunte ypaBHEHMS guccoumanmm 3Tux CoeauHEHN B BOAHbIX pacTBOpax.

5. W3 couetaHua yactuy Co3, NHs, NO2 wu K°' MOXHO cOCTaBuUTb CeMb
KOOPAMHAUMOHHBIX (POpPMyn  KOMMMEKCHbIX COeAMHEHUn kobanbTa, ogHa W3  KOTOPbIX
[Co(NH3)6](NO2)s. CocTtaBbTe hopMyribl APYrUX LWECTU COeANHEHUN U HanNULINTE YPaBHEHUSA UX
Avccounaumm B BOAHbIX pacTBOpax.

6. M3 coyeTtaHusa yactuy Cr3*, H20, CI" n K* MOXHO cOCTaBUTb CEMb KOOPAMHALIMOHHbIX
dopMyn KOMMMEKCHbIX COeauHeHM XxXpoma, ogHa wu3 kotopbix [Cr(H20)s]C13. CocTtaBbTe
dopmMynbl APYrMX LWECTU COEAMHEHUN U HanuMwuTe ypaBHEHUS UX OMccoumaumm B BOAHbIX
pacTBopax.

7. HanvwuTe BblpaXeHna Ons KOHCTaHT HECTOMKOCTU KOoMMneKcHbIX MoHoB [Ag(NHs)2]*,
[Fe(CN)s]*, [PtCle]>. Yemy paBHbl CTeneHb OKWCMEHWS W KOOPAMHALMOHHOE YuUCro
KomnnekcoobpasoBaTenen B 3TUX MOHaX?

8. Hannwute BblpakeHUs1 AN KOHCTAHT HECTOMKOCTM CrieayLMX KOMMMEKCHbIX MOHOB:
[Ag(CN)z2], [Ag(NH3)2]*. [Ag(SCN)2]. 3Has, 4TO OHWU cOOTBETCTBEHHO paBHbl 1,0-10%%; 6,8:10°%;
2,0-101! ykaxnTe, B KakoMm pacTBOpe, CoAepXalleM I3TU WOHbI, MpPU pPaBHON MOMNAPHOMN
KOHUEeHTpaumn noHos Ag* 6onbLue.

9. lMpn npubaeneHnn pacteopa KCN «k pactBopy [Zn(NHz)4]SOs obpa3syeTcs
pactBopumoe komnnekcHoe coeanHeHne Kz[Zn(CN)4]. HanuwuTte monekynsipHoe M MOHHO-
MOINEKYNAPHOE ypaBHEHUS peakumu. KoHCTaHTa HecTOMKOCTM Kakoro moHa: [Zn(NHz)sa]?* unu
[Zn(CN)4]?*, 6onbe? Movemy?

10. KOHCTaHTbl HECTOMKOCTM KOMMMeKCHbIX noHoB [Co(NHa)s]®*, [Fe(CN)s]*, [Fe(CN)s]*
COOTBETCTBEHHO paBHbl 6,2:1036; 1,0-10-37; 1,0-10"%4. Kakoi M3 aTMX MOHOB siBNsieTcs Gonee
NPOYHBIM? HanuwuTe BbIpaXXeHUsA NS KOHCTAHT HECTOMKOCTU YKa3aHHbIX KOMMMEKCHbIX MOHOB
n opMyIibl COEANHEHUI, coaepXKaLlmMX 3TN UOHbI.

Tekywass ammecmauyusi Takxe npoun3BoanTCA Npu NOMOLLUMN PY6EXHbIX KOJI/IOK8UYMOS.

Mpumepbl KUMoB py6exHbIX KOnnokBuymosB (3a 1 u 2 cemecTpbl)

1 cemectp, pybGexHbin kKonnokBuym Nel (tembl «Ctexmometpus», «KuHeTukar,
«TepmoanHamuka (Bknovas pasgen «XMMmyeckoe paBHOBeCUE»)»..

«YTBEPXJIAIO»
3aBefyoLmnn kadeapomn obuien n HeopraHM4eCcKom XMMnm
A.X.H. npod. B. H. CemeHoB
HanpaBneHune noarotoBku / cneunanbHOCTb 04.05.01 Xumus
OucumnnuHa HeopraHmyeckasa XMmus
Popma oby4yeHus OYHas
Bupa koHTponsa pyGEXHbIN KONMOKBUYM, 1 cemecTp
Bup attectauumn NPOMEXyTOYHas

KoHTponbHO-u3MeputerbHbin MaTtepunarn Ned
1. Xumunyeckas kuHeTuka. PopmarnbHas KUHETUKA W y4YeHUEe O MeXaHU3Max XUMUYECKUX
peakunin. CKOPOCTb XMMMUYECKOWN peakummn: CPeaHAs U UCTUHHAsS (MrHOBEHHaS).
2. NmeloTca cnepylowme paBHOBECUS C ydacTMEM umAeanbHbIX rasoB M COOTBETCTBYHOLLME
3anucu TepMOLAMHaMMYECKOro 3aKoHa AENCTBYIOLWMX MacC ANS PaBHOBECUS B M30TEPMUYECKON
3aKpbITON CUCTEME:



6 2
CNo ) Cs3o9

3N204 + 6SO2 = 2S309 + 6NO (1) CT~6 ~3 (1)
Cso2 CNZO4
C C K — (CCO)2
= Cc !
O2 + Crpagur = 2CO (2) CCOZ ) (2 )
K. — CNO 'CNo2
NO + NO2 = N203 3) c o (3)

das3oBble (arperaTHble) COCTOSIHMA  BeWeCTB, He  SABMAKLWMXCA rasamu, UMelT
COOTBETCTBYHOLUME MOMETKU. BbigBuTe, Ona  Kakmx w3  MNEepednCrieHHbIX  peakuumi
COOTBETCTBYHOLLME CBA3N KOHCTaHTbI Kc € KOHUeHTpaunamu. byabTe BHUMaTENbHbI!
a) — ABNSAKTCHA COBEPLUEHHO KOPPEKTHBIMMU,
6) — BO3MOXXHO SAABMNATCA KOPPEKTHBLIMM,
8) — He MOryT BbITb KOPPEKTHLIMU.

MpenogaBaTensb: A.1O. 3aBpaxHoB

2 cemecTp, pybexHbin konnokeuym Nel (tema «KomnnekcHble (KOOpAWHALMOHHLIE)
CoeMHEHUA.

«YTBEPXOAK»
3aBeayoLmnn kadeapon obuen n HeopraHM4eCKom XMMNn
A.X.H. npod. B. H. CemeHoB
_.04.2022
HanpaBneHune noaroTtoBku / cneunanbHOCTb 04.05.01 Xumwusa

OucuunnuHa HeopraHuyeckas xmmus

Popma obyyeHns ouHoe

Bua koHTponsa pyb6exHbin konnoksmym Ne1, cemecTp 2
Bupa atTecTtauum  Tekyuias

KoHTponbHO-nameputenbHbii matepman Ne 9

1. Me>|<M0ne|<yn;|pHoe B3anmogencteme. Cunbl BaH-,u,ep-Baanbca, MexXaHn3Mbl BaH-OEpP-
BaanbcoBa B3aMMOOENCTBUS. BOD,OpO}J,Haﬂ cBA3b. BnusHne wmex- u BHyTpMMoneKyﬂﬂpHOVI

BOJOPOAHOWN CBA3M Ha CBOMCTBA MOSEKYNSAPHbBIX COEANHEHUN.

2. MNMpuBeguTe opbutanbHble agnarpamMmmbl (3anofIHEHNE PasMYHbIX ANEKTPOHHBLIX COCTOSIHUIA) K
onpenenute Tun rmbpuansaumMn opbutanein Ana KomnnekcHbix noHoB [FeCls]® n [Cu(CN)a]®,
€CJIIM N3BECTHO, YTO NepPBbIA N3 HUX BbICOKOCMMHOBBIN, @ BTOPOW — HU3KOCMNNHOBbIN.

Paccuntante sBennumny SCKIT ansa kaxgoro n3 ykasaHHbIX BbILE MOHOB.



3anuwimTe BO3MOXHbIE YpaBHEHUSI OHM3aUUK, Npoucxoasiume npv nonagaHum conu Ksa[FeClg)

B BOAHbIN pacTBop.

lMpenogasaTtenb: A.FO. 3aBpaxHoB

TecToBbIe 3aAaHnA — npuMepbl. MpaBunbHbIE OTBETLI BblAeneHbl NONYXUPHbIM WpUdgTOoM
(a B aNeKTpOHHOW BEPCUN — U CUHMM LIBETOM TEKCTa)

1. MoxeT nu pactBop ObiTb OOHOBPEMEHHO HACLIWEHHbIM W pa3daBneHHbIM? A O4YeHb
KOHUEeHTpupoBaHHbIM (99 macc. %) 1 HeHaCbILWEHHbIM?
BapuaHTbl OTBeTOB: Aa, Aa; 4a, HET; HET, Aa; HET, HeT.

2. HaBecka 13 27 r antoMnMHMS MakcumarbHO NOSIHO npopearvpoBarsna ¢ HaBeckom u3 32 r cepbl.
Kakas macca cynbtuga nonyumnacb? WM3BECTHO, 4TO MNpPsSIMbIM B3auMOLEWNCTBUEM MOXKHO
NoSly4YUTb €OUHCTBEHHbIM Cyrnbdug antoMUHUSA (MPakTUYeCcKM CTEXMOMETPUYECKOro COCTaBa).
OTBeT OKpyrnNuTE A0 Lenoro ymcna.

BapuaHTtbl oTBeTOB: 59, 50, 49, 40 .

3. 1,00 r xnopuga nNuTUa pacTBOpPUNM B HOpPMarbHbIX ycrnoBusx 22.4 n Bogbl. Hamgute
MOMNSIPHYIO KOHUEHTpauuio conu B Nofly4eHHOM pacTteope. [noTHoCTb pacTBopa npumuTe 3a 1
r/cm3.

[Mony4yeHHOe 3Ha4YeHue OKPYInuTe OO ThICAYHbIX.

BapuaHTbl oTBeTOB: 0,001; 0,002; 0,045; 1,000 M.

4. VimeeTcs npoctasd roMoreHHasi peakums:
A — 2B + C.

3anuwmnTe 3aKoH JeNCTBYIOLNX MaccC A9 3TOM peakuun, cumTasi nocnenHon HeobpaTumon.
BapuvaHTbl OTBETOB:

a) v = k-Ca-Cs

b) v = k-Ca-Cs%Cc
C) v =k-Ca

d) v = k-Ca/Cg2-Cc

5. WmetoTca cnegywouwme rasodasHble peakuun, MNpuUHMMaemble HeobpaTuMbIMU U
COOTBETCTBYIOLLME 3anncK 3akoHa AeNCTBYHOLLMX MAcCC:

a) O2+O0+N2=03+N2" (1) vV = k:(Co)-(Co,)-(Cny), (1)

b) 2NO + O2 = 2NO:2 (2) V = k-(Cno)-(Coy), (2)
Cc) Zn+CO2=2Zn0O +CO (3) V = k:(Czno)-(Cco), (3)
d) Ass+ 6Cl2 = 4AsCls 4) V = k-(Cass)-(Cct,)®, 4"

He NoNb3yACb CrpaBOYHbIMU OaHHbIMU, BbIABUTE Cpen nepevHncrneHHbIX peaKLumZ Takune, Ond
KOTOPbIX COOTBETCTBYHOLLAA 3TUM peakunamM 3arncb 3akoHa ﬂeVICTBy}OLIJ,VIX Macc



a) — BO3MOXXHO SIBMISIETCA KOPPEKTHON,
6) — He MOXeT ObITb KOPPEKTHOMN.
NMpaBunbHbIE OTBETHI: &, b.

6. B 3akpbitom cocyge obvemom 11 npu TemnepaTtype 500 °C HaxoguTcs romMoreHHas
paBHOBeCHasi CMeCb (naearnbHbI ra3) razoobpasHbix cepbl (Sz2), Bogopoda u ceposogopona ¢
N3BECTHLIMW PAaBHOBECHbLIMU KOHLIEHTPaLUSMN:

Cs,=0,01 M; Cn,=0,04 M; Chps = 0,02 M.

Bbluncnute koHCTaHTy paBHOBecus Kp AN peakumm obpasoBaHusi cepoBogopoa (HanoMHUM,
4YTO ANA BbluncreHnsa Ke napumnanbHble aBrneHns HeobxoamMmo nepeBecTy B eQMHULbI aTM).
OTBeT okpyrnute 4o OECATbIX.

BapuaHTtbl otBeTOB: 0,0; 0,1; 0,4; 100,0.

7. icxoaHble faHHble 3TOW 3agadm COOTBETCTBYIOT YCIOBUIO npeabiayLero sornpoca (Ne6).
Kakve konuyectBa cepoBogopoga W npocTtoro BewectBa (S wnu Hz2) Hago B3ATb Ans
NPUrOTOBIIEHMS TAKOW PaBHOBECHOW CMECU B YKa3aHHbIX YCNOBUSX B AaHHOM cocyae?

OTBeT panTe C TOYHOCTBIO [0 COTbIX W TMepeynucnute B Crieaylolem nopsgke:
n(S) = ... monb ; n(H2) = ...monb ; N(H2S) =... monb. Ecnu BelecTBO OTCYTCTBYET, TO AN HEro
3anucbiBanTe otBeT «0,00 monby.

MpaBunbHbIN oTBeT: N(S) = 0,00 monb ; n(H2) = 0,02 monb ; N(H2S) = 0,04 monb.

8. Haeecky HuTpuaa nutmna (~1 r) pactsopunu B Boge (~ 10 r). [Ana oueHkn pH nonyyeHHoro
pacTBopa, Haxogsuwerocd B rabopaTopHbIX YCMOBUSAX, BblibepuTe OTBET M3 Creaylowmx
BapuaHTOB.

BapuaHTtbl otBeTOB: pH <7; pH =7; pH > 7; pH < 0.

9. Yto nmeeT HanGonbLyto maccy: 2,24 n He (H.y), 0,2 monb H2S (H.y) nnu 10?2 atomoB ypaHa?
OTBeT gante B BUAE XMMUYECKON hopMynbl.
MpaBunbHbIN OoTBET: H2S

10. PaccuyuTtanTe MOSbHbIN 00beM renus (MaeanbHbld ra3) Onsg gasneHuss 2 atMm U
TemnepaTtypbl, paBHon —136,5 °C. OTBeT ganTe ¢ TOYHOCTbIO 40 AECATbIX N1/MOfb.
BapuaHTtbl oTBeTOB: 1,0, 5,6, 11,2, 22,4 n/monb

11. Kakne n3 criegytoLmx MOHOB M3 CriedyoLLero cnmcka npuHLMnmManbHoO He CyLLECTBYIOT:
H-, H*, H2*, Li-, Li*, Li?*, Li*?

BapuaHTbl OTBETOB:

- BCE MOrYT CYLLECTBOBaTb; NpaBaa, HEKOTOPbIE — TONbKO B 3K30TUYECKUX YCITOBUAX
- Bce, kpome H2*, Li~, Li%*, Li%*

- BCe, Kpome H?*, Li%*, Li%*

- BCe, Kpome H?*.

12. B kakoM n3 cregylowmx XUOKUX pacTBOpUTENen pacTBOPEHHbIN xroposogopon Oyaer
BeCTu cebs kak cnabbin anekTponut? OTBET BbiDepuTe 13 cnegyoLwero cnmcka.

HBr, NHs, H20, C2oHsNHo2.

13. B cucteme In — S nmeeTca nNpoMexyToyHas Y3KOromoreHHasi TBeppgasa cocrtasa IneSq.
KakoBa monbHas gons (%) cepbl B aTon ¢pase? OTBeT fanTe C TOYHOCTbIO 4O AECAThIX.
BapuaHTtbl oTBeTOB: 46,2; 53,8; 55,0; 67,0 Mon.%



14. Ouenute BenuumHy pH 0,0025 M BogHoro pacteopa kucnoTbl Ha[Fe(CN)s] npy 06bI4HbIX
ycnoBusix. KUCNOTy cunmTanmTe CUITbHOW NO BCEM CTYMNEHAM, ANCCOUMaLMEN aHNOHA NpeHebpeyb.
OTBeT ganTe ¢ TOYHOCTLIO A0 Lenoro vymcna.

MpaBunbHLIN OTBET: 2.

15. Kakon ras (KOTopblli OCTaeTcsl ra3omM M Mpu H.y.) NoriydaeTcs nNpu KUMNsSYeHUun cepbl B
KOHUEHTpMpPOBaHHOM cepHou kucnote? OTBET AanTe B BUAE XMMUYECKON (popMyrbl.
BapuaHTtbl oTBeTOB: H2, O2, H2S, SO2, H20.

16. Nmetotcsa pacteopbl ¢ pH =7 n pH = 4. Bo ckonbko pa3s KOHLEeHTpaumsa MOHOB Bo4Opoaa BO
BTOpPOM pacTtBope 6onbLue, 4YeMm B NepBom?
BapwuaHTbl oTBeTOB: 3, 10, 100, 1000.

17. B kakMx ycnoBusix M3 criegylowmx peakuuin amMMumak MposiBrsieT CBOWCTBA KWCMOThI
cornacHo teopun bpéHctena-floypn?

a) 2NHs = N2 + 3Hz;

b) NHs3 + H20 = NH4* + OH;

c) NHz + Li20 = LiOH + LiNHz;

d) NHs + HsO" = NH4" + H20.

18. Kakue wu3 crnegylowmx npvMepoB nNoATBepXaalT yTBepxaeHune: «Ecnu gna BoagHoro
pacTBopa HeKoTopowm conu onpegerieHa senuvumHa pH = 7.0, TO ewe 3TO He O3HaA4yaeT, 4YTo
AaHHasi Conb He nogBepraeTcsa rmaponunay»

PacTBopbl:

a) xnopuaa HaTpus (KOMHaTHasa Temnepartypa);

b) aueTata aMMOHUs (KOMHaTHasA Temnepatypa; Kaesec)= 1,7-107°, Kb 25°c) = 1,7-107°);
C) HUTPUTa HaTpus (koMHaTHasi Temnepatypa, Ka 25 °c)=5,0-1074);

d) HuTpuTa HaTpums (90 °C, Ka (90 °c) = 5,4-107%);

e) xrnopuga metunammonust [CHaNH3]Cl (Kp (25 °c) = 4,4-107%);

f) HacblWeHHbIX pacTBop cynbduaa pTyTu (I1) (MPHgs (25 °c) = 1.1070)

[aBneHne, Npn KOTOPOM HaAXOOATCA pacTBOPbI Be3ae ctaHaapTHoe (1 atm).

19. Kakvne komnnekcHble (KOOpAMHAUMOHHbIE) COEANHEHUS U3 CreayloLero cnucka He MoryT
cywecTtsoBaTb cornacHo MBC.

a) K[BF4];

b)  Ks[BFs]:
c) K[AICl4];
d)  Ks[AlIFe[:

e) [La(OH2)9]Cls;

f) [La(OHz2)s(OH)]ClIz;
9) [Li(OH)4]CI

h) [Li(OH2)4]CI

20. Kakas u3 crnegyrowmx reomeTpudeckux curyp B Hambornbllen cTeneHu nogxoauT Aans
ONUCaHUA NPOCTPaHCTBEHHOIO CTPOEHUSA MOIeKy bl opTodpocopHon Kncnotol HsPO4?

a) Kpyr

b) OKPY>XHOCTb

C) TeTpasap

d) Ky
e) KkBagpat
f) NPAMOYroNbHUK

g) Tpaneuus



21. OT KaK1xX 13 cneayowmx BefMYmH 3aBUCUT BENTMYMHA KOHCTAHTbl HECTOMKOCTU MoHa [CuFs]~
2

a) — OT KOHUEHTpaunin MoHOB F~,

b) — OT KOHLIeHTpauuii noHos Cu?*,

C) — OT KOHUEeHTpauun npotmsonoHos K*
d) — OT TemMneparypbl.

e) — OT KOHUeHTpauum noHos Cu*.

22. Kakoe u3 cneaylowmx KOMMMEKCHbIX (KOOPOWHAUMOHHBIX) COEAMHEHMW AOSMKHO ObiTb
Hambonee NPOYHbLIM COrMacHoO NpeacTaBeHNsIM TEOPUN KPUCTANNIMYECKOro nossi.

a) Kz[FeCl4];

b) K2[MnCla];

C) Ks[FeClg];

d) K4[Mn(CN)g];

e) K4[Fe(CN)s];

f) Ka[Fe(CN)g]

9)  K4aCo(CN)e];

h) K3[Co(CN)s].

NoHbl CI- m CN- gnsi npvBeOeHHbIX COeOUHEHWA — nuraHabl criaboro M CUIbHOro Mons
COOTBETCTBEHHO.

23. Kakoe u3 crieaylolmx KOMMMAEKCHbIX (KOOPAMHALIMOHHBLIX) COEeAVMHEHUI OKasbiBaeTCs
6eCL|,BeTHb|M COrnacHo npeactaBrieHnsAM Teopui KpUcTtasisin4eckoro rnons.
a) K2[FeCla];

b) K2[TiCls];
c) K3[TiClg];
d) K4[TiCls];

e) K3[CuCla];
f) K2[CuCl4]
0) Ks[CuFe];
h) K2[ZnCl4].

24. OnpepenuTte OMNONbHBLIA MOMEHT MONEKynbl Tpuxnopuaa Gopa. OTBeT okpyrnuTe Ao
uenoro yncna.
MpaBunbHbIN oTBeT: 0.

25. lNpogomkute ypaBHEHMS crnefyowmx peakumni. [pyu HeobxoguMMOCTM MCNONb3ynTe 3HakK
«+». Nepepn v nocne atoro 3Haka ucnonb3ynte npobesnsl. CTexnomeTpmnyeckne KoappuUNEHTbI
Ncnonb3ynTe, He pasaensas Npobenom nocneayLy XMMUYeckyro doopmyny

K20 + H20 — ... ; KH + H0 — ...

MpaBunbHbLIN OTBETHI:
K20 + H20 —» 2KOH

KH + H2O — KOH + H2
26. Kakne 13 cnegyowmx KUCNopoaHbIX COEANHEHUIN HEMNb3s cHUTaTh OKCUgammn?
KOH, CaO, SnO2, MnO2, BaO2, KO3, RbO2, Na202, Li2O, OF2, Cl20, Os.
27. Korga paccmaTtpuBaloT npefenbHoe SBfeHWe KPUOCKOMUMU, TO TFoBOPSAT O TemnepaType

Havyana kpuctannmsaumn. Kakyto dasy (dasbl) npeactasBnawT cobon 3T nepsble
obpasytwumeca kpuctannsl? OTBeT BbIbpaTb U3 NPeAnoXKeHHOro cnmucka.



a) — ¢pa3y npakTUYECKU YUCTOro 3aKpucTansim3oBaBLUErocsi pactesopurtens A;
b) — dpasy npumecu B (1B.);

C) —cmech A (TB.) + B (TB.)

d) — TBepayto hasy NPOMEXYTOYHOro coeanHeHnsa AxBy.

28. [lobaBneHneM Kakoro (Kakumx) BeLeCTB MOXHO YCTPaHUTb OBLLYHO XXeCTKOCTb BOAbI?
a) — HCl,

b) — MgClz;

c) — NasPOgy;
d) — COz;

e) — Na2COg;
f) NaCl + NHs;

g) — SATA + NHs.

29. Kakune 13 cnenyromx COeAMHEHNA He XapaKTepHbl Anst KPEMHUSA NPy YCNoBusaX, 6nmnskux K
nabopaTopHbIM?

a) — aHanorun npeaenbHbIX YrNeBoAopoaoB psaa SinHan+2;

b) — aHanoru unknuyeckux yrnesogoponos psaa SinHan;

c) — aHanor TeTpaxnopmeTtaHa SiCls;

d) — aHanoru atuneHoBoro psaa SinHan;

€) — aHanoru apomMaTuyecKkmx yrneBoaopoaoB.

30. MW3BecTtHO, 4TO ra3oobpasHblii  XJIOPOBOAOPOL  MOXHO  MOMYyYMTb,  OEWCTBYA
KOHUEHTPMPOBaAHHOM CEPHOW KUCHOTOM Ha Xxnopug Hatpus. MOXHO nu Takmm cnocobom
nonyyntb nogosogopoa (3amenuns NaCl Ha KI)? A dptopoBogopoa (3amenuns NaCl Ha KF)?

BapVIaHTbI OTBeTOB: A4, A4, Oad, HET, HEeT, Aa, HET, HeT.

31. He nonb3ydAcb CnpaBOYHUKOM BblIDEepuUTe M3 cregylowero cnmcka Tpu MOJSeKynbl, Ans
KOTOpbIX CTaHgapTHas a3HTanbnusa (ArH°ees k)) peakuuMm pacnaga Ha aToMbl sIBRsieTCA
MaKCUMarbHOMN.

Naz, Liz, LiH, CO, Sz, P2, N2, H2, F2, BrCl.

32. Hebonblioe KONMMYECTBO OKCMAA KamnbLUsS MOMHOCTbIO pPacTBOPUMAM B 3HAYUTENBHOM
obbeme Boabl. Yepes pacTBop Hayanm 6apboTmpoBaTh (MponyckaTb) CEPHUCTLIV ra3. PacTBop
MOMYyTHEN 1 cTan Henpos3payHbiM BcneacTeme obpasoBaHusa manopactsopumon conu. OgHako,
no Mepe farnbHelnLero NponyckaHnsa 3Toro rasa, pacTBoOp CHOBA CTasn Npo3payHbIM.

Kakoe BewecTBO (3anMcaHHoOe B MoOMekynspHoMm Buge) obpasoBanocb? Kakon apyron
N3BECTHbIN ra3 Ben 6bl cebst B AaHHOW CUCTEME aHaNOrMyHO CEPHUCTOMY?

[avite oBa nocnegoBaTenbHbIX COOTBETCTBYIOLLMX OTBETA Yepes 3andaTtyto (C npobenom nocne
3ansaTon).

MpaBunbHbIK oTBeT: Ca(HSO3)2, CO2

33. Kakune n3 crneayoLmx oKCuaoB pacTBOPAOTCA B Boge ¢ 06pasoBaHNEM TUNUYHBLIX KUCAOT?
SOy, CrO, Cr203, CrO3z3, MnO, Mn304, MNO2, Mn207, Fez0a4, Fe20s.

34. MarHmn cropaeT Ha Bo3gyxe. Ecnm obpaboTtaTtb npogyKT cropaHusi HebonbLuMMm

KONMYEeCTBOM BOAbI, TO NOSABUTCS CUMNbHbBIN XapakTepHbIA 3anax.

Kakum coeguHeHmem ob6ycnoBneH 3TOT 3anax? [awnte oTBeT B Buae opmynbl 3TOro
BellecTBa.



MpaBunbHbIN oTBeT: NH3

35. Kakne u3 cnegyowmx coeanHeHn cepbl NN ceneHa romogecMmyeckme CBasm (T.e. CBA3MW,
roe aToMm xanbKoreHa cBs3aH XoTs Obl C ewe OgHMM aTOMOM XaribKoreHa)?

a) — NazS207;

b) — H2S20s,

C) — cepa pomMbuyeckas;

d) — Ses (KpacHbIN cerneH)

e) — NazS20s;

f) = Naz2S40s;

g) — Na2SeOa.



20.2. NpomexyTo4vHasa aTTecrauums
lMpomexyToyHas aTTecTaums MO AUCUMMIWHE OCYLLEeCTBNAETCA C MOMOLbI  CrieaytoLmnx
OLIEHOYHbIX CPEACTB:

1. aK3ameHauuoHHble KM (ak3ameH — B 1 u 2 cemecTpax);

2. KypCOBble paboThl, BblbpaHHble M3 MpunaraeMoro Hmxe cnucka. KaxgbiM CTygeHTOM
BblGMpaeTca ogHa paboTta; nocrne ee BbINOSIHEHUSA B TEYEHNE BTOPOro ceMecTtpa npous3BoauTCS
ee 3awmTta. 3awumTta COCTOMT M3 Joknaga O BbINOMIHEHHOM paboTe (3KCNepuMeHTe WU ero
pesynbTaTax), a Takke W3 OTBETOB CTydeHTa Ha BOMPOCbl MNPUEMHOM KOMMUCCUM UK
npuHMMaloLWero aTrectauuio npenogaBaTens. HeobxoammbiM ycnosmem [ornycka CTydeHTa K
3aWmTe 4BMSeTCH  pyKonucb, oOdOpMAeHHass C  y4eToM (akynbTeTCKUX MEeTOOoMYECKMX
pekoMeHgaunn.

MpumMmepbl aksameHauMoHHbIX KUM

1 cemecTp.
«YTBEPXOAHK»
3aBefyloLLnin kageapon obLien u HeopraHNYeCcKkon XMMmm
A.X.H. npod. B.H. CemeHoB

HanpaBneHue nogrotoBku / cneynanbHocTb 04.05.01 — Xumus
(PyHaoameHTanbHas xvumus B npodeccnoHansHoM 06pasoBaHmm)

OuvcumnnuHa B51.0.09 — HeopraHnyeckasa xumus
®dopma obyueHusn OoyYHasd

Bua koHTpons 3Kk3ameH, 1 cemecTp

Bupg atrectauuu NPOMEXyTouYHas

KoHTposibHO-n3MmepuTenbHbin MmaTtepuan Ne4

1. Xumundeckasa kuHetTuka. dopmanbHas KMHETMKA W yYEeHMEe O MeXaHu3Max XUmudeckumx peakumi. CKopocTb
XVMUYECKON peakunmn: cpegHsas n NCTUHHasS (MTHOBEHHAas).

2. CnuH n cnuHoBoe kBaHToBOEe u4mcrno. lMpuHumn lMaynu. MHOrosnekTpoHHble atombl. [lpaBuna 3anonHeHus
aTtoMHbIX opbuTtanen, npasuna lyHga un KneudkoBckoro. OcCoBGEHHOCTM NOBEOEHUSA BbICLUMX 3HEPreTUYEeCcKnx
YPOBHEN TSHKEbIX 9NIEMEHTOB.

MpenogasaTens: A.1O. 3aBpaxHoB

2 cemecTp «YTBEP>XOAKO»
3aBegyloLmi kacdenpow obLlen 1 HeopraHMYeCcKkon XMmmnm
O.X.H. npod. B.H. CemeHoB
HanpaBneHue nogrotoBku / cneunanbHocTb 04.05.01 — Xumus
(PyHOoameHTanbHas xuMmmns B npodeccnoHanbHoM 06pa3oBaHmm)

OucunnnuHa B51.0.09 — HeopraHnyeckasa xumus
dopma obyyeHus OYHas

Bua koHTponsa aK3ameH, 1 cemecTp

Bupa atrectauun NpoMeXyTodHas

KoHTposibHO-u3mepuTenbHbit Mmatepuan Ne 20

1. OkucnMTEenbHO-BOCCTAaHOBUTENbHbIE peakumn. Peakumm ¢ yvyacTMeM 3MnekTpoAoB. ONEKTPOAHbIN NnoTeHuman.
BooopoaHbIvi 3aNeKTpoA U ero yCTponcTBO.
2. BuHapHble coeguHeHusl. OKCcUabl Kak XapakTepucTU4eckne coeamHeHns. CpaBHeHe U3NYECKUX U XUMUYECKUX
CBOWICTB BbICLUMX OKCWOOB NPV M3MEHEHMU MOPSAKOBOrO HOMepa anemeHTa. Hanpumep, cpaBHEHWE CBOWCTB B
psAy
Na20, MgO, Alz203, SiO2, P20s, SOz u Cl207 (okcuabl anemeHToB ogHoro nepuoga NC) unu B pagy CO2, SiOo, ...,
PbO2 (okcuabl anemeHToB ofHon rpynnel MC).
3. Cepa. Annotponua wu nonumopdumam cepbl. PasoBas guarpamma cepbl. BopgopopgHble coeanHeHus:
cepoBoopos 1 cynbdaHbl.

MpenogasaTtensb: A.1O. 3aBpaxHoB



TpeboBaHWsi K BbINONTHEHUIO 3a4aHWNA, LWKamNbl U KPUTEPUM OLEHUBaHMSA (ANs NPOMEXYTOYHON
aTTecTtauuu B opMe dK3aMeHa)

[Ana oueHmBaHWA peaynbTaToB OOy4YEHUS HaA 3JK3aMeHe WCMNoMb3ylTCcsa cnepylolmne
nokasartenu:

- BIlag€Hne TMOHATUMHBIM annapaTtoM Kak obuwlen, Tak WU HeOopraHU4eckon XumMmm
(TeopeTn4eCcKkMMM OCHOBaMW OUCUUNIIUHDI),

- CNOCOBHOCTb WMNNOCTPUPOBATL OTBET MNpuMepamu, aktamu, LaHHbIMU HayYHbIX
ncenenoBaHun,

- NPUMEHATb TEOPETUYECKME 3HaAHUS ON1S PELLUEHUSA NPakTUYECKMX 3agad no Temam,
npuesedeHHbIM B 1. 19.

- 3HaHMEe COBPEMEHHOro oyHaamMeHTa B 06nactv HeoOpraHMYeckon XUMUN U NOCHEeAHNX
JOCTUMXKEHUI B 9TOM 06nacTu XUMUN.

YpoBeHb
KpuTepun oLeHnBaHUA KOMMNETEHL M chopmumpoBaHH | LLkana oueHok
ocTn
KOMNEeTEHL M

lMNonHoe COOTBETCTBUE oTBeTa obGyvatoLerocs BceM | [loBbllLEHHbIN OTnuyHo
NepeYvnCriEHHbIM KpUTEPUSAM. YpOBEHb
OOyvalowmnca B MOMHOM  Mepe Bnageetr  MNOHATUAHBLIM
annapatomM o0Len n HeopraHN4eckon XMmMmm (TEoPEeTUYECKUMU
OCHOBaMW OWCUMMNMNHBI), COCOBEH  WNNMIOCTPUPOBaTbL OTBET
npumepamn, aktamn, OaHHbIMM Hay4HbIX WCCNeLOoBaHUMN,
NPUMEHATb TEOPEeTUYECKNE 3HAHUS ONA peLleHns] NPaKTUYeCcKnx
3apga4y u3 obnactu ocHoB oOWen xumum, a Takke 3agad
HEOPraHNM4YecKoro CuHTe3a WU OueHkM 0as3oBbiX CBOWCTB
HeopraHNM4ecknx CoeANHEHWUN.
OTBET HaA  KOHTPOSIbHO-U3MEPUTENbHbLIA  MaTepvan  He basoBbIn XopoLuo
COOTBETCTBYET OOHOMY W3 MNEepeyvUCreHHbIX MokasaTtenen, Ho YPOBEHb

obyvarowminca gaet npasunbHble OTBETbI HA AOMOMHUTENbHbIE
BONpPOCbl. HegocTatouHO OEeMOHCTpUpyeT yMeHMe MPUMEHNATb
TEOPETUYECKME  3HAHUA AN PEeleHus  CUTYaUMOHHbIX
npakTU4Yeckmx 3agav.

OtBeT Ha  KOHTPOSNbHO-U3MEPUTENbHLIN  MaTepuan  He MNoporoBbii YpnoeneTtsopute
COOTBETCTBYET ABYM U3 NEPEYUCIIEHHbIX NOKa3aTenen. 3HaHue YPOBEHb NbHO
OCHOBHOIO yyebHoro marepuvana, npegycMoTPEHHOIO
nporpamMmmMon; OTBET HenosHbIn, 6€3 060CHOBaHWI, 06 BACHEHNN,
C owwunbkamn, KOTOpble YCTPaHAKTCA MO AOMOSHUTENbHbLIM
BOMpoOcaMm npenogaBaTens.

OTBET Ha  KOHTPOSMbHO-U3MEPUTENbHBIM  MaTepuan  He - HeynoosneTtsop
COOTBETCTBYET N06bIM TPEM M3 NEPEYUCTIEHHbIX NoKa3aTeneu. UTENbHO
3HaHMA  HecucTemMaTuyeckue, OTpbIBOYHbIE; B OTBeTax
aonyuleHbl rpybble, npuHUMNUanbHble OLMOKKW, KOTOpble He
YCTPaHSIlOTCA NOCNe HaBOAsILMX BONPOCOB NpenogaBaTens.
OueHOYHbIE CPEACTBA AN MHBaNUAOB U UL, C OrPaHUYEeHHbIMI BO3MOXHOCTSIMU 30POBbS BbIGUPatoTCs C
Y4eTOM WX MHAMBMAYAMNbHbLIX NCUXOPU3NYECKUX OCOBEHHOCTE.
— NpU HeoBXOAMMOCTY MHBaNMAaM W NMLAM C OrpaHWYeHHbIMW BO3MOXHOCTSIMW 3[40POBbS NPeaoCTaBrseTcs
[ONOMHUTENBHOE BPEMS AN NOATOTOBKM OTBETA Ha 3K3aMeHe.

3adaHus npusedeHHbIX 8 3aKro4yumernbHoU Yyacmu pasdena 20.1 mecmos
peKkoMeHOYHMCS K UCMOMb308aHUI0 Mpu rnposedeHuUU duasHOCmuYecKux pabom ¢ uesnbko
OUEHKU 0CmMamoYHbIX 3HaHUU Mo pe3yribmamam 0C80eHUs1 OaHHOU OUCUUMITUHbI



TpeboBaHWs K BbINOMHEHWUIO 3a4aHui, LWKanbl U KpUTEPUU OLEHMBAHUA (4119 NPOMEXYTOYHON
aTTecTaumm — oLeHVBaHNM KypcoBOW paboThl)

[Ans oueHuBaHMA pe3ynbTaToB OOyYeHUS Mpu ouyeHusaHuu Kypcoeol pabomsbi
NCNONb3yTCA creayowme nokasatenu:

- YMEHME NNaHNpoBaTb IKCNEPUMEHT NO 3a4aHHON TEME;

- BNafieHne TEXHWKOW 3KCMEePUMEHTA U CMOCOOHOCTLIO €e NMPUMEHUTb A1 LOCTMKEHUS
pe3ynbTaToB No BbibpaHHON Teme

- CNOCOBHOCTL rpaMoTHOM 06paboTkm (B TOM 4ucne, U Matematmyeckon obpaboTkm)
NOMy4YeHHbIX pe3ynbTaTos,

- YMEHWE W3NOXWTb MOSTyYeHHble pe3ynbTaTbl kak B Buae pykonucu (odopmIieHHOWM
cornacHo gakynbTeTcknum TpeboBaHusIM), Tak U B BUAE YCTHOrO AOKNaga, UimtoCTpUpOBaHHOMO
KOMMNbIOTEPHON Npe3eHTaumnen,

- BflajeHune rpaMoTHOWM peYbio cneumanicta B o6nactn HeopraHM4eckom XMmMmm,

- CMNOCOBHOCTb PamMOTHO OTBeYaTb Ha BOMPOCbI W BECTU KOPPEKTHYI HAay4HYHO
ANCKYCCUIO NpU 0BCYyXOAEeHUN pe3ynbTaToB paboThl.

Tembl KypcoBbIX paboT BbIOMpAKOTCS M3 CreaytoLllero NPUMEpPHOro Crucka, KOTOpblI
MoOXeT OblTb paclMpeH N0 WHUUMATMBE KypaTopa wunu cTygeHta (npyu obasaTenbHoM
corrnacoBaHuu C KypaTopom).

1. WccnepoBaHue paBHoBecusi auccoumnaumun. OnpegeneHne pKa cnaboit KUCNoThI.
(Llenb paboTbl: onpedeniTb KOHCTaHTYy AMccouMaumMyM  KUCIOTHO-OCHOBHOMO
NHAMKaTopa B BOAHOM pacTBope.)

2. CnektpodhoTomMeTpmyeckoe uccnefoBaHME KUHETUKU peakuuMym  pasfnoXeHus
TUOCEPHOMN KNCNOTHI

3. NccnepgoBaHne paBHOBECUS MexOy XMOPUAHO-aNKOroNAaTHbIM M rMapaTHbIM
komnnekcamu kobanbTa (ll) B BOOQHO-CNIMPTOBOM pacTBope

4. KvHeTuka peakumm BOCCTAHOBMEHUS nogaTt-unoHa rugpocynb@uT-MOHOM B BOOHOM
pacTteope (peakuus JlaHoonbTa)

5. CnHTe3d okcanatHbix komnnekcoB xenesa (lll) n kobanbta (lll) n unlyyeHue
KMHETMKN UX pacnaga B BOOHOM pacTBope

CuHTE3 aMMUHO-XopuaHbIx komnnekcoB kobanbTa (ll)
KomnnekcoobpasoBaHne MOHOB antoMUHNSA C OpraHUYeCKUMM NuraHgamm

XUMNYECKUI ra30BbIN TPAHCMOPT rannus

© © N o

Mony4yeHne 1 pasgeneHne CoOeauHEeHNn NaHTaHoOMa0B

10.CuHTE3 TeTpaxnopuga onosa

11.CuHTe3 xnopuaoB noga

12.CuHTE3 XN1opuaoB cepbl

13.PaccnoeHune B cucteme «BoAa — M30nponaHon — TeTpaxnopug yrinepoga»

Onucanue pa60T, BKI1lO4HaA peKoMeHOauunm no TexXHUkKe XUMMUYECKUX ISKCNEeEPUMEHTOB,
npunBognTCA B cneayrouiem y‘-le6HOM nocobumn — NPaKkTuKyme.

HaymoB A. B., 3aBpaxHoB A. 0. lNpakTukym no HeopraHnM4eckon xvmmuun. M3bpaHHble
paboTbl: Y4yeb. nocobue anga By3oB. — BopoHex: N3g. aom BopoHexck. yH-Ta, 2023. — 104 c.



KpuTepun oLeHnBaHUA KOMNETEHL M

YpoBeHb
chopMmnpoBaHH
ocTn
KOMMNEeTEeHLMIN

LLikana oueHok

MonHoe  cooTBeTCTBUE
NnepeynCcrieHHbIM KpUTEPUSIM:
- obyyarowunncs B NosHOM Mepe NpPOoAEeMOHCTPUPOBan yMeEHWe
nnaHMpoBaTb IKCNEPUMEHT MO 3aJaHHON TeME;

- B X04e 9KcnepumeHTanbHon paboTbl nog HabnogeHnem
KypaTtopa nokasan Heobxogumoe BnageHue TeXHUKOM
3KCMnepuMeHTa 1 CnoCoBHOCTLIO €€ NPUMEHUTb ANt LOCTWKEHUSA
pe3ynbTaToB Mo BbiIOpaHHOW Teme

- nogTBEpPANN CNOCOBHOCTL rPamMOTHOM 06paboTku (B TOM
yucne, n maTemaTnyeckon ob6paboTkun) NoNyYEHHbIX
pe3ynbTaTos,

- MOSTHO U3NOXWUN pe3ynbTaTbl paboTbl B BUAE pyKONucu
(odhbopmnieHHONM cornacHo dakynbTeTCKUM TpeboBaHMAM),
COCTaBUIT KOMMbIOTEPHYIO NPEe3eHTauUmo CBOEro Aoknaaa,

- Ha caMOM [J0Knaje NpogeMOHCTpUpoBarn BnageHne
rPaMOTHOM peyblo cneunanmcra B 00nacty HeopraHM4eCcKom
XUMUN,

- F[PaMOTHO OTBeYan Ha Bonpocbkl KOMuccum (Mnm
npvHMMatoLLero npenoaasaTens),

- BEI1 KOPPEKTHYI0 Hay4HYH AMCKYCCUIO Npu 06CyXaeHnn
pe3ynbTaToB paboTbl.

oTBEeTa 06y‘-IaFOLLl,eFOCFI BCEM

[NoBbILLEHHbIN
YpOBEHb

OTnnyHo

3awmta KypcoBon paboTbl He COOTBETCTBOBaria OOLHOMY M3
nepeynucrneHHblX nokasaTenen, HO obyvawowwmics gasan
npaBunbHble OTBETbl Ha AOMONHWUTENbHblIe BONpPockl. CTyaeHT
He[oCTaTOMHO MPOAEMOHCTPUpPOBan CNocobHOCTb B YCTHOM
M3NOXeHWM Matepuana (Bpemsi OT BpEeMEeHW MoNnb30Barcs
KOHCMEKTOM KypcoBour paboThbl).

BasoBbin
YpOBEHb

XopoLuo

OTBET Ha  KOHTPONbHO-U3MEPUTENbHBIM  Matepuan  He
COOTBETCTBYET ABYM U3 NEPEYUCIIEHHbIX NOKa3aTenen. 3HaHue
OCHOBHOro MaTtepmana KypcoBon paboTbl ObIIO B npegenax
npegyCcMOTPEHHOro NPOrpamMmMon; HO OTBET Obin HENomNHLIN, 6e3
0bOoOCHOBaHUN, obbACHEeHUN, c oLumdkamu, KoTopble
YCTPaHATCA NO AONOMHUTENBHBLIM BONPOCaM npenogaBsatens.
Cnabo passutas peyb. Matepuan GonblUyd 4YacTb BpPEMEHU
3a4MTbIBAsNCs MO KOHCMEKTY.

lNoporoBbii
YPOBEHb

YpoBneTsopute
NbHO

OTBET Ha  KOHTPOSIbHO-U3MEPUTENbHbLIM  MaTepuan  He
COOTBETCTBYET NOOLIM TPEM U3 NEPEYNCTIEHHbIX NoKa3aTenen.
3HaHMA  HecucTtemaTuyeckume, OTPbIBOYHbIE; B  OTBeTax
ponyuwieHbl rpybble, nNpuHUMNManbHble OLWMWMOKK, KOTOpble He
YCTpaHAITCA NOCcne HaBoasALLMX BONPOCOB npenoaasaTens.
OTtcytctBMe xoTa Obl OQHOrO M3 crneayllwmx HeobxoaumbIx
yCNoBWI JOMNyCKa K 3awuTe:

1. OTcyTCcTBME pe3ynbTaTtoB paboThl.

2. HenpepgocTtaBneHne oOpMIIEHHOIO PYKONMUCHOIO TEKCTa

3. OTcyTcTBME (harina KOMNBbIOTEPHOW Npe3eHTaumm.
(MocnegHee TpeboBaHne He saBnsieTcs obsasatenbHbIM AN
NPEMMYLLIECTBEHHO TEOPETUYECKUX TEM KYPCOBbIX paboT.)

HeynosneTtsop
UTEenbHO
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