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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNINHBI
B1.0.10 — HeopraHnyeckasa xmmus

1. Kog u HaumeHoBaHMe HanpaBrieHUs NOAroTOBKU/cneLnanbHOCTU:

04.03.01 «Xumuay» (Xumung OO MpuknagHag Xmmus)

2. Mpodmnb nogroToBkK/cneymanmsauus:
«NpUKNagHas XMmus»;

3. Ksanudumkauunsa BbinyckHukKa: __bakanasp
4. dopma obyyeHusn: OyHas

5. Kachegpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHBI:
kacdheapa opraHM4ecKkomn XmuMmm

6. CocTtaBuTENU NporpamMmbi:

3aBpaxHoB AnekcanHap KOpbeBuY, JOKTOP XMMUYECKUX HAYK, AOLEHT

7. PekomeHpgoBaHa: HMC xumunyeckoro cakyneteTta BIY «20.03.2020», npotokon Ne3.

8. YuebHbIn roa: 2020/2021 CewmecTp(bl)/TpumecTp(bl): 1, 2



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llenamn ocBoeHus y4ebHON ANCLMNINNHBI SBNAOTCS:

- U3NOXEHME 00LLETEOPETUYECKOTO (PyHOAMEHTA XMMMUYECKON HaYKK

- paccMoTpeHmne obLLETEOPETUYECKMX KOHLEMNLMIA, 3aKOHOB, TEOPUN, TakuX, kak Neprnognyveckuii
3aKOH, aTOMHO - MOMEKYNApPHOE YYeHue, Teopusl XMMWUYECKOro CTPOEHUs, CTpoeHMe artoma wu
XMMUYecKas CBA3b, XMMUYECKas KUHETMKA U TepMOANHAMMKA, PUNKO - XUMUYECKUA aHanNn3 u T.4..

- pasBuUTUE y CTYOEHTOB XMMWYECKOrO MbILEHUS (KaK 4acTM eCTECTBEHHO-HAy4YHOW MbICINn),
obyyeHne TeopeTU4eckoMy NOAXOAY K HayyHbIM npobnemam M yMEHWU0 KPUTMYECKOro BOCNPUATUSA
PUINKO-XMMUYECKUX TEOPUIA

3agaun y4ebHOM OUCLMNNNHDI;

- U3ydeHne OCHOBHbIX 3aKOHOB TeopeTUYecKon (omMsmyeckon) XumMmm;

- hopMmpoBaHmMe MOHMMaHUA CBONCTB 3fIEMEHTOB U 0Opa3yeMbiX UMW COEQMHEHUN Ha OCHOBE
nonoxeHun obwen xummmn. B ocHoBy nonoxeH [lepMoamMyeckuii 3akOH, Kak OCHOBA XUMMWYECKOW
cuctematukn. PaccmatpuBaeTcs knaccudukaumsi XMMUYECKUX SfEMEHTOB, MPOCTbIX, OUHApPHbIX W
CMNOXHbIX XMMUYECKNX coeanHeHnin. [laeTca obuwaa xapaktepucTmka rpynn anemeHToB [epunognyeckon
cucTembl. M3yyaloTcss OCOBEHHOCTM XMMWUW KOHKPETHbLIX 3SMIEMEHTOB U UX Hambonee BaXKHbIX
coeanHeHun. Cepbe3HOe BHUMaHME yOendAeTcd XAMUU PaguoaKTUBHBLIX W CUHTE3NPOBAHHbIX
3aNeMeHTOB. YAensetcs BHMMaAHWE W3YYEeHMIO NyTen pas3BUTUS HEOpraHU4eckom Xumuu, npobneme
NoSTy4eHUs1 HOBbLIX HEOpraHU4ecKknx BeLLeCTB C 3apaHee 3adaHHbIMW CBOMCTBaMW (NOSTYNPOBOLHMKM,
HeopraHn4eckne NonMmepbl 1 T.0.).

10. MecTo yyebHOM AncuMNUHbLI B cTpyKType OOI:
51.0.10 - ob6s3aTenbHas YacTb 6a30BOM AUCLMNIIVHBI

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMU OCBOEHUS ob6pa3oBaTesfibHOM
nporpamMmmMbl (KOMMAETEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HassaHue Koa( WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0Oy4eHus
KoMneTeHuuu bl)

OrK-1 CriocoOHOCTh OrlK- | Cucremarusupyet u | 3HaTb: Kputepum CaMOnpoun3BOISIbHOIO
aHaJU3UpOBaTh U 1.1 | aHanu3upyeT pe3yJbTATHl | XMMUYECKUX peakuuin B pasfiMyHbIX cuctemax
HHTEPIIPETHPO- XAMHYIECKHX YMeTb: nnaHWpoBaTb  3KCNEPUMEHT  Takum
BaTh PE3yJbTATHI 9KCIICPUMEHTOB, obpasom, 4TOObI U3BMEYL U3 HEr0 MaKCUMYM

XUMHUYECKUX HaOMIOZeHNH, a  Takxke | MHpopmauum
SKCIIEpUMEHTOB, pe3ynbTaThl pacueroB | BnapgeTb: OCHOBHbIMM Mpuemamn 06paboTku
HaOJIOICHUH 1 CBOMCTB BEILIECTB U | pe3ynbTaToB 3KCMepuMeHTa

U3MepeHuit MaTepuanoB

OrlK- | Mpennaraer

1.2 | uHTEepIpeTaIuIo
COOCTBEHHBIX
OKCIIEPUMEHTOB u
PacueTHO-TEOPETHIECKUX
paboT ¢ UCHOIB30BAHUEM
TEOPETHUYECKUX OCHOB
TPAJAUIMOHHBIX U HOBBIX
pas/iesioB XUMHUH

OMK- | ®opmynupyeT 3aKiIt04eHHS
1,3 | u BEIBOABI MO pe3yNbTaTaM
aHaJIN3a JIUTEPATYPHBIX
JaHHBIX, COOCTBEHHBIX
IKCIEPUMEHTAIBHBIX u
PacUeTHO-TEOPETUIECKUX
pabor XUMHUYECKOH
HalpaBJICHHOCTH.

OrK-2 CrocoOHOCTB OrlK- | Paboraer ¢ xumuueckuMu | 3HATb: OCHOBHbIE npasuna TEXHUKN
MPOBENICHUSI C 2.1 BEIECTBAMHU c | 6e3onacHOCTM U OCHOBHblE MpPUEMbl BeAeHUs
coOJroICHIEM coOIroIcHIEM HOPM | XMMWYECKOTO 9KCMEepPUMEHTA.

HOPM TEXHUKHU TEXHUKH 0€30MacHOCTH YmeTb: BbINOMHUTb OCHOBHbIE paboThbl

2



6e3omacHOCTH nabopartopHoro NpakTukyma no HeopraHN4ecKom
XUMHYECKOTO 2.2. IIpoBoguT CHHTE3 BELIECTB | XUMUU
9KCIIEPUMEHTA, M MaTepualoB  pasHOH | BnageTb: OCHOBHbIMW nNpvemMamu nofyyYeHus
BKJIFOYast CUHTE3, MPUPOJIBI C | KONMMYECTBEHHbIX PEe3yrbTaToB B 3KCNEPNMEHTE
aHaJIM3, U3yYeHHE UCIIOJIb30BaHHEM
CTPYKTYPBI U MMEIOIINXCST METOANK
CBOWCTB BEUIECTB
Y MaTEepHAJIOB, 2.3 [TpoBoauT  craHmapTHbIC
uccle0BaHNe orepanuu JUIs
TIPOIIECCOB C UX OTIpeNIeIICHUs] XUMHUYIECKOTO
ydacTHeM u ¢azoBoro cocraBa
BEIIECTB U MaTepHalIOB Ha
UX OCHOBE.
2.4 [IpoBoautr  uccienoBaHUs
CBOWCTB BEILIECTB u
MarepuaioB c
UCIIOJIb30BaHHEM
CEpUMHOTO Hay4HOI0
obopynoBaHus
OrK-3 CriocoOHOCTh OlK- | IIpumensier Teopetnyeckue | 3HATb:  OCHOBHble  MeTOoAbl  onpeAeneHuns
TIPUMEHSTh 3.1 " nosyamnupudeckre | 6a3oBblX ~ CBOWCTB  BeLWEeCTB  (MfOTHOCTW,
pacueTHo- MOJEIM TPH  pEUIeHHH | AaBfeHUsd napa, KMCIOTHO-OCHOBHLIX CBOWCTB U
TEOPETHUYCCKIEC 3amaq XUMHYECKOH | T.4.).
METOIBI TS HaINpaBJIeHHOCTH. YmeTb: MpoBOAMTb pacyeTbl MO W3BECTHOMY
N3y4YCHUS anroputMy C MpUMEHEeHUEeM  KOMMbIOTEPHbIX
CBOCTB BEIIIECTB Hcnonp3yer craHmapTHOE | NporpaMmma
U TIPOLIECCOB ¢ ux | 3.2 nporpaMMmHoe obecrieucHue | BnapeTb: OCHOBHbIMMU npuemamm
Y4acTHEM C npu peleHnu 3ajau | KoludecmeeHHoU  obpaboTkm  pe3ynbTaToB
HCIOJIb30BaHUEM XUMHUYECKON aKkcnepumMmeHTa
COBPEMEHHOMI HaIpPaBJIEHHOCTH
BBIYUCIIUTENbHON
TEXHUKA
OlNK-6 | CnocoGHOCTB OlK- | IIpencraBaser pe3ynbTaThl | 3HATb: OCHOBHbIE MPUEMbl NOATOTOBKU AOKMaja
MPEICTaBIIAT 6.1 paboTHl B BHAE OTYETa IO | MPU  MOMOLUN COBPEMEHHBLIX KOMMbIOTEPHbIX
pe3yabTaThI cTaHzaptHoil ¢opme Ha | Nporpamm
cBoeld paboTHl B PYCCKOM SI3BIKE. YMeTb: camMoCTOATENbHO MOArOTOBUTL YCTHOE
YCTHOM " coobLLeHne, CONpPoBOXAAEMOE Npe3eHTaumen.
MUCbMEHHON 6.2 IIpencrasnser Bnapetsb: anemMeHTapHbIMU HaBblKaMWK
¢dopme uH(OopMaLUI0 XUMUYIECKOTO | CreumanucTa-goknag4vka.
COOTBETCTBUH  C COJICPXKAHUSI C  Y4ETOM
HOpMaMH " TpeboBaHuit
MpaBUJIaAMH, oubmuorpaduueckoi
IIPUHATBIMHA B KYJIbTYPBI
npodeccrnoHanbH
OM coo01ecTBe 6.3 IIpencraBnsier pe3ynbTaThl
paboTBl B BHJE TE3HCOB
JIOKJIaJa Ha PpYCCKOM H
AQHIVIMHCKOM ~ sI3BIKax B
COOTBETCTBUH C HOPMaMH H
MpaBUJIaMH, TMPHHATHIMUA B
XUMHYECKOM COOOIIIECTBE.
6.4. ['OTOBUT Npe3eHTAlHIO 10

TeMe paboThI u
MIPEICTaBISCT ee Ha
PYCCKOM U aHTJIMHCKOM
SI3BIKAX.




12. O6bemM gucumnnuHbl B 3a4eTHbIX egnHuuax/yac — 540/14.

Popma NpoOMEXYTOHYHON aTTeCTaLMUMU (3avem/sKk3ameH) IK3AMEH

13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Bug yyebHor paboTbl Bcero 1 Mo CeMGZCTpaM
Ne cemecTpa Ne cemecTpa
KoHTakTHas paboTa 304 152 152
Jlekumm 50 50
npakTuyeckme
B TOM yucrne:
nabopaTtopHble 204 102 102
CamocTosiTenbHas pabora 128 64 64
B ToMm uncne: kypcoBas paborta
dopma NpoMeEXyTO4YHON aTTecTaumu: 72 36 36
(3K3amMeH — 72 4aca)
UToro: 504 252 252
13.1. CopepxaHue QUCLMUNIUHDI
n/n Peanusauus
asgena
HaumeHoBaHne pasi
ONCUUNIUHBI C
pasgena CogepxaHue pasgena AMCUUNIUHBI NOMOLLbH0
ONCLMNIUHBI o
OHNamnH-Kypca,
QYMK*
1. NNekuun
1.1 | BBegeHue dopMbl CyLLIECTBOBAHWS MaTtepun. Xummdeckas chopma https://edu.vsu.ru/
ABWxeHus, ee ocobeHHocTn. OnpeaeneHne xumnn. 3agaym course/view.php?
xumnn. O6LLast XumMus — TeopeTU4ecknin PyHOaAMEHT XMMUYECKON id=11068#section
Haykn. XMMUYECKUN U PU3NKO-XUMUYECKNA MeTO bl -2
nuccrnegoBaHusl.
1.2 | Xumuyeckasa ATOMHO-MOnNekynsipHas Teopusi. XuMmnyeckun anemeHT. [pocTtoe
amomucmuka BellecTBo. AnnoTponusa. [as3oBble 3akoHbl. Yncno Asoragpo.
Monb. MonsipHas macca. CoBpeMeHHast Xumuyeckasi aToMUcTuKa.
ATOM, Monekyn, kpuctann. MonekynspHas v HemonekynspHas
dopma kpuctannos. [loHaTME O ¢ase — HocuTene CBOWCTB
BELleCTBA B  KpUCTanmnax  HEMONEKYNSPHOW  CTPYKTYpbI.
Xnmnyeckoe coepuHeHue. CTpyKTypHble OpMyInbl MOSEKYN U
KpUCTannoxumMmnyeckoe CTpoeHne BellectBa. CtexmomeTpuyeckme
3aKOHbI M UX COBpeMeHHas TpakToBka. CoeguHEHMS MOCTOSHHOIO
N nepemMeHHOro coctaea. Kpuctannoxmmuyeckoe CTPOEHVE U
cBoncTBa BellectBa. [MoHATME O pedbekTax KpucTanmmyeckom
CcTpykTypbl. OBnacTb romoreHHocTn a3 NepemMeHHOro cocrtaga.
HdanbToHungpl u 6eptonnubl.
1.3 | Xumuyeckas OcHOBbI TEPMOXNMUK. K30 - U IHOOTEPMUYECKNE peakummn. 3akoH | https://edu.vsu.ru/
mepmoduHamuka | JlaByasbe-Jlannaca. 3akoH [ecca. AQAMTUBHOCTB TeMmoBbIX | course/view.php?

apdheKkToB B MHOroctagumnHbIX npoueccax. TepMoanHaMmmnyeckue
CUCTEMBI: U30NNPOBAHHbIE, 3aKpbITble, OTKpPbITble. V300apHble n
M30XOpHbIe npolecchl. TepMoagnHammyeckas u TepMoxumMmyeckas
CcUCTEMbI 3HAKOB. PYHKUMM COCTOSAHMUS. BHYTpeHHss aHeprus u
SHTanbnNusa. QHTanbNWHbIE Avarpammbl. Tennota u paboTa, uXx
B3aMMOCBSA3b. 1-0e Havano TepmoavHaMukn. 3akOH COXpaHEeHUs
3Heprun. KpuTepuin HanpaBneHHOCTUM XMMWYECKOro mnpouecca.
MpuHunn BepTtno-ToMnceHa, €ro OrpaHN4YeHHOCTb. JHTpONMUs
CUCTEMBI. 2-0€ Ha4vano TepmoauHamuku. PocTt aHTponumn —
KPpUTEPUIN HanpaBrneHus npouecca B M3ONMPOBAHHbLIX CUCTEMAX.
Cratuctmnyeckas WHTeprnpeTaunsa SHTponuni. [Bwxywas cuna

id=11068#section
-6
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npoLecca B 3aKpbITbIX CUCTEMAX. DHTANbMUAHBLIA U SHTPOMUNHBIN
dakTtopbl. CBobGogHasi aHepruss mbbca, ee ymeHblUeHME Mpu
CaMOonpomn3BOSbHbIX npoveccax. CsobogHas 3HEprus
Menbmronbua. CraHgapTHas cBobogHas  aHeprus.  Mepa
ycTonumBoCcTn coeamHeHus. CBoboaHas M CBsi3aHHasA 3JHeprus.
MakcmumanbHas paboTta, coBepLUueHHast CUCTEMOMN.

1.4

XumMmmnyeckas
KMHEeTUKa

CKkOpOoCTb U MexaHW3sM XuMumyeckon peakumm. CKopocTb U
KOHLIEHTpauusa pearupyrolmx BewecTB. 3akoH [AeUCTBYIOLLMX
mMacc. MonekynapHocTb peakuuun. MNopsiaok peakumm u MexaHusm
npouecca. Jiumutupyrowaa cragnss MHOFOCTaAUNHbBIX peakuuu.
CkopocTb peakuunu 1 TemnepaTypa. PacnpegeneHue monekyn no
aHeprusam  (Makceenn, bBonbumaH). O3Heprnss  akTMBauumw.
AKTUBHbIA KOMMJeKC. YpaBHeHNe AppeHuyca. QHepreTmdeckui u
AHTPONUNHBIN YneHbl ypaBHeHUs. Katanna. KatannsaTopsl.

https://edu.vsu.ru/
course/view.php?
id=11068#section
-3
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Xummnyeckoe
paBHOBeCUe

Ob6paTtumble n HeobpaTtumble npouecchl. CBs3b 06paTM-MoCTU C
paBHoBecueM. WcTuHHOe u noxHoe pasHoBecue. Kputepuu
yCTaHOBneHnss paBHoBecus peakumn. CBA3b KOHCTaHTbl U
cBobogHoM aHeprum Mb6ca. PakTopbl, BMSAOLWMNE HA NONOXEHNE
pasHoBecus. MNpuHumn Je-lWatenbe. NeTepodasHbie paBHOBECHS.
[daBneHve  HacblleHHoro napa. [lpoueccbl  vcnapeHus,
cybnumaummn, kuneHus, nnasnexHvs. ®azosas guarpamma BoOApbl.
MpaBuno a3 [wnbbca. T[loHATME O  TepmoauHaMuke
HepaBHOBECHbIX NPOLECCOB.

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

1.6

PacTteopbl

TepMoaNHaAMUYECKUA U KMHETUYECKUIA acnekTbl (hopMUpOoBaHNSA
pacTtBopoB. Cnocobbl BbIPaXEHWS] KOHLIEHTpauMM pacTBOPOB.
PacTtBopeHue kak U3MKO-XMMUYECKUIA MNpoLecc. JHepreTuka
npouecca pactBopeHusi. [oHaTne o6 naeanbHOM, pa3baBneHHOM
W peanbHOM pacTBope. YcrnoBus paBHOBecus (pas — paBeHCTBO
XUMUYECKUX NOTEeHUMarnos.

Teopus anekTponuTuyeckon guccoumnaumm. CteneHb U KOHCTaHTa
avnccoumauun. 3akoH pasBegeHuss OctBanbga. OCHOBbI Teopuu
CUMbHbIX 3NEKTPONMTOB, 06pa3oBaHMe MOHHLIX nap. Kaxyliasacs
cTeneHb Auccoumaumn. AmdoTepHble 3MEKTPONnTHI.
Avccoumaumsa  MHOFOOCHOBHBLIX  KWUCIOT, MHOMOKUCIOTHBIX
OCHOBaHwuin, cone. CoBpeMeHHble TeopUM KUCIOT U OCHOBaHWUN.
ConbBocucteMbl. [1poTOHHas M anekTpoHHasa Teopun. WoHHoe
npouvssegeHne BoAabl. BopopogHbln nokasatens. KucnoTtHo-
OCHOBHble UWHAUKATOpbl. VOHHbIE B3aMMOOENCTBUS B XKUOKUX
pactBopax. ObmeHHble peakunyn mMexgy noHamu. ObpaTumble u
HeoOpaTuMble npouecchl. PeakumMm HeWTpanusauum v rmgponmaa.
CteneHb 1 KOHCTaHTa rugponusa. lNpoussegeHrne pacTBOPUMOCTMU.
OneKkTponu3 pacnnasoB 1 BOOHbIX pacTBOPOB conen. HepTHbIe 1
aKTMBHble anektpodbl. [loTeHuman pasnoxeHud. HBneHue
nepeHanpshkeHnsd.  3akoH  Papages.  SneKkTpoxumuyeckas
Koppo3us MeTanmnoB. TeepAable pacTBopbl. [BMXywas cuna
obpasoBaHMa TBEpAbIX PacTBOPOB. Tunbl TBEpObIX PacTBOPOB.
TBepable pacTBOpbl  3amelleHus. Ycnoeusi  obpasoBaHus
HeopraHM4yecknx TBepAblX pacTBOPOB 3amelleHus. [lpouecchl
yrnopsigjodeHuss B TBepAblX pacTBopax. TBepable pacTBOpbI
BHeApeHus, BbluMTaHuA. PacTBopbl TBepable, Xuakue U
razoobpasHble. OnpegeneHne pacTBOPOB KaXAOro KOMMOHEHTa B
COCYLLEeCTBYOLWNX (hasax.

Kupokue pacTBopbl. Mpypopa Xungkoro COCTOSAHUA.
KonnuratuBHble CBOWCTBa wuAeanbHbiXx pacTtBopoB. [asneHue
napa. 3akoH Payns. Kpuockonua wn abynnvockonmsa. Ocmoc.
OcmoTtnueckoe aasnexHue. 3akoH BaHT - Nodhda.
OxncnuTenbHO-BOCCTaHOBUTENbHbBIE  peakunn. HanpaBneHHOCTb
npoLeccos, CBSI3aHHbIX c nepepaven 3MNEKTPOHOB.
OneKkTpOXMMUYECKUIN paf HanpsbkeHun. PaBHoBecue Ha rpaHuue
mMeTann - pactBop. CTtaHOapTHble 3NeKTpoAHble MOoTeHUManbl u
cBobogHaa aHeprusa mbbca. BC ranbBaHMYECKOro 3fE€MeEHTA.
YpaBHeHve HepHcTta. MeToapl ypasHuBaHua OBP: anekTpoHHOro
BanaHca, meToq nonypeaxkunm.

https://edu.vsu.ru/
coursel/view.php?
id=11068#section
-9
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1.7.

OnemeHTapHble
npeacTaBneHus
O CTpOeHun
aToma u
COCTOSIHUM
3NEKTPOHOB B
aTome

Passutue npeacraBneHun o CTpoeHun atoma. BonHoBasa npupona
anekTpoHa. BonHoBas dyHKUMS W BOSMIHOBOE YypaBHEHWUE.
PagnanbHass v yrnoBasd COCTaBRsAKOLWME BOJIHOBOW OYHKLMMW.
OHeprus, pasmep W HanpaBreHHOCTb 3NEKTPOHHbIX 06rakos.
KBaHTOBbIE YMCnA.

MHOroanekTpoHHble aTombl. [MpuMHUUNBI M NpaBuna 3anofHeHus
3NeKTpoHaMM aToMHbIX opbutanein. [lpuMHUMN  MWHMManNbHON
SHepruv, npuwHuun Taynu, npasuno [yHaa. CoBpemeHHas
TpakToBKa NepUOANYECKOro 3akoHa. 3aKOHOMEPHOCTN U3MEHEHNS
OCHOBHbIX MapaMeTpoB atoMa (aTOMHbIX paguycoB, 3HEpPrun
MOHM3aUMM U CPOACTBA K 3MEKTPOHY) B nepuodax W rpynnax.
3HavYeHne Nepmnoamyeckoro 3akoHa.

1.8.

Teopusa
XUMUYECKOWN
CcBA3N

PasBuTne npeacraBneHMn 0 XMMUYECKOW CBA3W. BamneHTHoCTb 1
cteneHb okucneHusi. OCHOBHbIE XapaKTEPUCTUKUN XUMWYECKOMN
cBA3n. dDeHOMeHOoMNornyeckne Teopun WOHHOW M KOBaneHTHOW
casm (Koccenb, Jlbtouc). MoHHas cBA3b u ee cBOWCTBa:
HanpaBfiEHHOCTb U He HacblWwaeMocTb. Moagenb «4MCTON» MOHHOWM
CBSA3M B TBepAoM Tene. [1penMyLecTBEHHbIN BKag MOHHON CBA3M
1 KOOPAMHALMOHHbIE YNCNa aTOMOB B MOHHbIX KpUcTannax.
KoBaneHTHas cBa3b. BomHoBas npupoga KOBaneHTHOW CBS3W.
MeToan BaneHTHbIX cBA3eW. HanpaBneHHOCTb, HackiWaeMoCTb U
nonapu3yemMocTb KOBaneHTHoW cBsa3n. BonHoas npupoaa
KOBarneHTHOW CBA3N. MeTtopa BaneHTHbIX CBA3eN.
HanpaBneHHOCTb, HacbILLaeMOoCTb " nonsapu3yemocTb
KoBaneHTHon cBA3W. KoopAuHAUWOHHbIE 4YuCra B KOBaNeHTHbIX
Kpuctannax. Cnocobbl nepekpbiBaHWA 3MEKTPOHHbBIX OOMakoB.
KpaTHble cBA3u.

MeTtog  BaneHTHbix  cBA3en. MexaHusmbl  obpasoBaHus
KOBaneHTHoW cBA3W. [uMbpuaHble BONHOBbIE YHKUMKU. Tunbl
mbpuansaumm n reomeTpus mornekyn. [JOHOPHO- akuenTOpHbIN
MexaHu3M 00pa3oBaHuUsi KoBarieHTHoOM cBA3W. MakcumanbHas
BaneHTHOCTb (koBaneHTHOCTb) 3NEeMEHTOB. MonsipHoCTb
KOBareHTHOW CBA3W W MOoMeKynbl B LenoMm. AunonbHbIA MOMEHT.
HepoctaTkn meTofa BaneHTHbIX CBA3EN.

MeTtog MonekynsipHbix opbutanen. [Npubnumxkenune JIKAO.
OHepreTuyeckne  amarpaMmmbl  MPOCTENWUNX  FOMOSIAEPHbIX
Monekyn, obpa3oBaHHbIX 3nemeHTamum 1 KM 2-0ro0 Nepuoaos.
Mopsagok  cBSA3M, MarHUTHble M ONTUYECKUe  CBOWCTBA.
OHepreTvyeckme auvarpammbl  MPOCTEMWIMX  reTeposiAepHbIX
monekyn (HIM, H,O, NHy).

BopopopaHas CBA3b. Mpupopa ee o6pasoBaHuS.
MexmonekynsapHas u BHYTPUMONEKYNspHas BOAOPOAHas CBA3b U
ee BnMsiHMe Ha cBowcTBa Mmornekyn. Cunbl BaHn- gep- Baanbca.
OpwueHTaunoHHoe, WHOYKLMOHHOE n ONCNEePCUOHHOE
B3aMMoencTame.

MeTannunyeckasd cBs3b W ee nNpupoaa: MHOMOLLEHTPOBOCTb,
aedununTt n obollecTBNeHne aNekTpoHoB B KpucTtanne. CeolicTea
MEeTannMyeckon CBA3W: HeHanpaBMneHHOCTb M HEeHacChILLaeMOoCTb.
PaamepHbii dakTop " KOOpAMHAUMOHHbIE  4uMcna B
MeTannuMyecknx kpuctannax. [NnoTHble M NAOTHeNWne ynakoBKU
aToMoB B MeTannuyeckux kpuctannax (OUK, TUK, TTIY).
KoBaneHTHoO- MeTannunyeckasi CBa3b B NepexogHblX MeTannax

1.9.

KomnnekcHble
coeNHeHus

CoBpeMeHHble  MNpeacTaBfieHNss O  XUMWYECKOW CBA3W B
KOMMMEKCHbIX  coeauHeHusx. MeTog  BaneHTHbIX — CBA3ew,
BO3MOXHOCTM  MeToda. Teopusi  KpUCTamniM4yeckoro  nors.
CummeTpusa d-opbutanen. OHepretumdeckoe pacuienneHve d-
opbutanen B OKTasgpuyeckoMm, KBagpaTHOM U TeTpasgpuyecKkoM
none nNUraHaoB. JHEPrns pacllensieHnus U dHeprus cnapuBaHus.
MarHuTHble 1M ONTUYECKMEe CBOWCTBA KOMIMMEKCOB M NO3ULMU
Teopuu Kpuctannuyeckoro nons. [loHATME O Teopum nons
nvraHgos.  (MeTod  MOMEKynspHbIX opbutanen). 3aceneHue
SMNeKTpOHaMW  3HEPreTUYECKMX YPOBHEN B  OKTasgpUyecKuX,
TeTpasgpuyecKnx " MroCKOKBagpPaTHbIX KOMMneKcax.
CnekTpoXuMMYECKU psa U p-CBA3bIBaHWE NNUraHAOoB.




1.10

Mepuoanyeckun
3aKOH KakK
OCHOBa
XUMUYECKON
cucteMaTuKkm

OTanbl pasBUTUS MEpPUOAMYECKOro 3akoHa. [lepuoguyeckas
cuctema kak matpuua. [MpyvHUMN MHBAPWAHTHOCTM MOJIOXEHUS
anemeHTa. lNMepuoabl 1 rpynnel. [pynnoBas 1 TMnoBasi aHanorus.
Tunudeckne anemeHTbl. [lonHbIE W HEMOMHbIE 3NEKTPOHHbIE
aHanorn. BTopuyHas W BHYTPEHHAA NEepuoaudHOCTb U UX
NposiBfieHWe B  U3MEHEeHusAX opbuTanbHbIX  paguycoB w
noTteHunanos MOHU3aLUMN. FopusoHTanbLHas aHanorus.
[varoHanbHas aHanorus. Knaccudumkaums XUMUYECKUNX
3NEMEHTOB MO TUMY M 3aCENeHHOCTU 3MEKTPOHHbLIX opbuTanen.
MonygnvHHasa 1 AnnHHast opMbl MEPUOLUYECKON CUCTEMBI.

1.12

MpocTble
BeLlecTBa Kak
roMOaTOMHbIE
coeuHeHus

XvMM4eckoe U KpUCTaINIOXMMUYECKOe  CTPOEHWe  MpOCTbIX
BewecTB. Metannbl M HemeTannbl B MNepUOOUYECKONA CUCTEME.
MpaHnuya UuHTna. Pusmyeckme CBOWCTBA MPOCTbIX BeLLECTB.
XvmMmudeckme  cBoOWCTBa  MpocTbix  BewecTtB.  Ocobounctble
BeLlecTBa. HoBble HanpasreHns B COBPEMEHHOM
MaTepuanoBegeHum ¢ NCNOMNb30BaAHMEM MPOCThIX BELLECTB.

1.13

BuHapHble
XMMUn4yeckune
coefvHeHns

Knaccudmkauusa OGUHapHbIX XUMUYECKNX COENHEHWUI.
N30anekTpoHHble pagbl. VIsmeHeHWe xapaktepa CBA3M U Tuna
KPUCTanN4eckon  CTPYKTYpPbl B W303MEKTPOHHbIX  psidax.
MocTosHCTBO M nepeMeHHocTb coctaBa. Okcuabl. BogopogHbie
coeanHeHnus. ManoreHnapl. MNHukTOreHuasl. Kapbuael, cunuumbl,
6opugbl. MHTepMeTannmMyeckne coegnHeHus.

1.14

CrnoxHble
XUMuyeckue
coeiuHeHus

CnoxHble  xummudeckme coegumHeHus. Wx  knaccudukaums.
M'mapokcuabl Kak XapakTepuctunieckume coeINHEeHns.
CoBpeMeHHasi KoHUenuusi oopMynbHOrO cocTaBa rMapoKCUOOB.
KnucnoTHo - oOCHOBHble cBoKncTBa. AMMOTEPHOCTbL MAPOKCUAOB.
OKUCNNUTENbHO-BOCCTAHOBUTENbHbIE ~ CBOWCTBA  MMOPOKCUOOB.
Conn KMCNnopoaocoaepaLinx KWCIOT. KomnnekcHble
coeiNHeHuns.

1.15

Bogopoga, Boaa,
OvHapHble
BOAOPOAHbIE
coefvHeHns

Bogopoa. YHukanbHOe MofnoXxeHne BOO4OPOAA B MEePUOAMYECKON
cucteme. WM3otonbl Bopopoaa. ATOMapHbIA M MOMEKYNSAPHLIN
Bogopoa. Pduamdeckne U XMMUYECKMEe CBOWCTBA BOAOpPOAA.
Mppuabl 1 BOAOpOAHbIE COeauHEeHUs 3reMeHToB. [lonyyeHue
Bogopoda KomnnekcHble coeAuHeHUs. CBOMCTBa Bogopoaa.
Mmppuabl 1 BOAOpOAHbIE COeOUHEHUs 3remeHToB. [lonydvyeHuve
Bogopoaa KomnnekcHble coeanHeHuns. Boaa.

1.16

OnemMeHTbI
| rpynnel MC

OcobeHHocTn nutnsa. [MpupodHble COEOVHEHUsT U MOMNyYeHWUs.
dusmyeckne M XMMUYECKME CBOWCTBA. XapakTepuctunyeckue
coeanHeHusa nutuda. CoeaMHeHna NUTUS ¢ pyrumMu HemeTannamu.
Conu kncnot. MeTtannoxumna. Xapakrepuctuka anemeHToB | A -
rpynnbl. [pupogHble CcOedMHEeHUS U MOoMyYeHue  LLEernoYHbIX
MeTarnnos. dusmnyeckne " XUMmMyeckne CBOWCTBA.
Xapaktepuctuyeckme coegunHenns. CoeaouHeHuMst C  Apyrumu
HemeTannamum. Conu KncnopogocogepXaLimnx KMCHOT.
MeTannoxumus.

Xapaktepuctuka anemeHtoB | B - rpynnel..  [pupogHbie
coeguHeHns 1 nonyyeHne metannoB. dusmyeckme n XMMmMYecKne
CBOMCTBa. Xapakrtepuctuyeckne coepuHeHusa. CoeguHeHus ¢
HemeTannamu. Conu Kncnopogocoaepxalinx KNCNOT.
MeTtannoxumus

1.18

AnemMeHTbI
Il rpynnel MNC

OcobeHHocTn 6epunnus. MNpupogHble coeauHEHUS U NOMyYeHue.
dusunyeckune 7] XUMKU4Yeckne cBoWcTBa Gepunnus.
XapakTepucTtunyeckme coeguHeHuss. CoeanHeHnst ¢ HemeTannamu.
Conn  kucrnopogo-cogepXawmMx  KMCNOT U KOMIMMEKCHble
coeguHeHuns. Metannoxumusa 6epunnus.

OcobeHHOCTM XUMUM  MarHus. Pdusmyeckme U XUMUYECKUe
CBOWCTBA. XapaKkTepuctmyeckme coeanHeHus. [BOWMHbIe conu.

LeHnTbl. Komnnekcsil. CoepguHeHus c HemMeTannamu.
MeTannoxumMmms marHus.
XapakTepucTtuka 3MEMEHTOB noarpynnei Kanbuus.

Xapaktepuctudueckme coeauHeHus. Conm KMCNopoaocoaepKaLimx
KWUCMOT 1 KoMnnekcbl. MeTannoxumus.

XapakTepuctuka anemeHToB Il B-rpynnbl.  ®usnyeckme u
XUMUYECKMEe  CBOWNCTBA. XapaKTepUCTUYECKMe  COEdMHEHUS.




CoegnHeHna ¢ HemeTannamu. Conu  KMCNOPOAOCOAEPXKALLMX
KUCINOT U KOMMJIEKCHbIE COeANHEHNS.

1.17

OnemeHTbl
Il rpynnel MNC

OcobeHHoCTM  xumum  Gopa. [MpupoaHble coeguHeHuss wn
nonyyenne. ®Pusnyeckne U xumudeckne cBolcTBa Gopa.
Xapaktepuctunyeckme coeuHeHuns. bBopHble kucnoTel. Bypa.
CoeagnHeHus c apyrumn HemMmeTannamu. Conu
KMCNOpoaoCoAePKaLUUX KACNOT M KOMMMEKCHbIE COeOUHEHUS.
CoeanHeHusa HU3LWLMX CTeNeHen okucneHnsa. Metannoxmmums.
XapakTepucTuka 3neMeHTOB noarpynnbl  ckaHgus wu  P33.
MpupogHble coeguHeHUa u nonydeHne metannos. dusnyeckue u
XMUMWYECKME CBOWCTBA. XapakTtepuctuyeckme coeaunHeHus. Conu
KucrnopogocogepXalmnx KUCIOT U KOMMIEKCHbIE COEAUMHEHWS.
MeTtannoxumus.

1.18

OnemeHTbl
IV rpynnei 1C

OOwasn xapaktepuctuka anemeHToB |V rpynnel. OcobeHHOCTH
XuMnn yrnepoga. Yrnepog B npupoge. dnsmyeckne n xummyeckue
CBOWCTBa yrnepoga. XapakTepuctuieckue coeavHeHus. Okcugpbl
yrnepoga. YronbHass W TuoyronbHas Kucnotbl. HagyronbHbie
kucnotbl. KapbamuHoBas kucnota. MouyesuHa. CoeguHeHus c
apyrummn Hemetannamu. Cepoyrnepog Luman. LnaHosogopoa u
cuHunbHaa kucrnota. [anoreHoumanmabl. LinaHamuma. LlnaHoBas
KncnoTa n ee nsomepHsle popmel. PogaHosogopoa. PoaaH.
OCOBEHHOCTN XMMUM  KpemHus. [lpupogHble COeAuHeHus U
nonyyeHne kpemHus. dusmdeckme ” XUMUYECKMNE CBOWMCTBA
KpeMHus. Xapaktepuctudeckme coeanHeHusi. Okcuabl KpeMHWS.
KpemHueBble  kmcnotbl. CwunaHbl. [anoreHnabl  KpeMHWs.
KpemHedTopuctoBogopoaHasa kucnota. CoeauvHeHus ¢ Apyrumu
HemeTannamu. Hutpug kpemuus. MNpocTbie u CNoXHbIE CUIUKATLI.
Antomocunukatbl. CTekno. Cutannel. MeTannoxmmms KpemMHus.
Xapaktepuctuka  anemeHtoB IV A-rpynnbl.  [lpupogHble
coeguHeHMs W MOMyyYeHWe repmaHus, onosa M  CBUHUA.
dusmyeckne u XMMUYECKME CBOMCTBA. XapakTepuUcTu-4yeckme
coeguHeHMss M coeduMHeHWs ¢ HemeTannamu.  Conwu
KucnopogcoaepXawmx Kucnot. KomnnekcHole coegnHeHus.
O6uwas xapakTepucTuMka 3NIEMEHTOB  MoAarpynnbl  TUTaHa.
MpupoaHble coeauHeHUs un  nonydveHue. dusmyeckne U
XUMWYECKME  CBOWCTBA. XapaKTepUCTUYECKME  COEeOUHEHUS.
CoegunHeHnss ¢ HemeTannamu. Conu  KUCNOPOAOCOAEPXKALLNX
kucnot. KomnnekcHble coegunHeHusi. MeTannoxummsi anemMeHToB
noAarpynnel TUTaHa.

1.19

OnemeHTbl
V rpynnsl [C

Xapaktepuctuka anemeHToB V rpynnbl. OcobeHHOCTU Xumun
asoTta. A30T B npupoge M ero nonyyeHue. dusnyeckue wu
XUMU4eckne cBouCTBa asoTa. BopgopoaHble coefuHeHWs asorta.
KucnopogHble coeguHeHusi asota. CoeavHeHuss € gpyrumu
HemeTannamu. CoeguHeHnst ¢ meTannamu.

OcobeHHoCcTM xumMum  pocdopa. [MpupoaHble coeanHeHus W
nony4yeHue. dusmnyeckne " XUMU4eckme CBOWCTBA.
Xapakrtepuctmyeckue coeguHeHus. Okeungbl docdopa.
docopcogepkalme KUCnoThbl 1 nx conn. CoeanHeHunsa gocdopa
¢ HemeTannamu. PoconHntpunxnopus. CoegmHeHns ¢
MeTannamu.

Xapaktepuctuka  anemeHtoB V. A-rpynnbl.  [lpupoaHbie
coenHeHua n nonydveHue. lNpocTble BellecTBa, usnyeckue u
XUMUYECKMEe CBOWCTBA. XapakKTepuCTU-YecKne  COoefUHEHUS.
CoepgunHeHus c apyrumu HemeTannamu. Conu
KMCNopoJocoAepKalux  KMcroT. KommnnekcHble  coefuHeHus.
MeTtannoxumusa.  XapakTepucTuka  SNemMeHToB  noarpynmbl
BaHagus. lMpupogHble coeauHeHns n nonydyeHue. duanyeckne u
XUMUYECKMEe CBOWCTBA. XapaKTepucTuyeckne coefuHe-Hus.
CoeauHenna ¢ pgpyrumm  Hemetannamu. «WUJI»  -coegnHeHus
BaHaaus. Conu kucnopogocoepXallimx KACNOT M KOMMIEKCHbIe
coeanHeHus. Metannoxumusa anemeHToB V B-rpynnbl.

1.20

AnemMeHTbI
VI rpynnel MNC

Obuwan xapaktepuctuka anemeHTtoB VI rpynnel. Ocobas pornb
kncnopoga B xumuun. Kncropog B npupoge M ero nornyyeHue.
O30H. dn3nyeckme n xmmmndeckne cesonctea kucnopoga. Okcuabl




meTannoB. Okcuabl HemeTannoB. [lepokcuabl, cynepokcugpl W
o3oHuAabl. [Nepokeng Bogopoaa.

OcobeHHoCTM  xumun  cepbl.  [pupogHble  coeguHeHus U
nonydyeHve. ®dusmyeckne © XUMUYECKME CBOWCTBA Cepbl.
Xapakrtepuctmyeckue COoeINHEHMs. Okeunabl. Kucnotl,
cogepxawme cepy, u mx conn. CoeamHeHus cepbl C APYrMMun
HemeTannamu. Cynbduasl 1 nonucynbguabl  MeTannos.
MonucynbdaHbl.

Xapaktepuctuka  anemeHtoB VI A-rpynnel.  [pupogHbie
coeguHeHMs W nonyvyeHune ceneHa wu Tennypa. [lpocTtble
BeLlecTBa, dusmyeckmne " XUMUYECKME CBOWCTBA.
XapakTepucTuyeckme COeAWHEHWss W COMM  CeneH — U
Tennypcogepxawux — KUCHOT. CoegnHeHnss ¢ gpyrumm
HemeTannamu. KomnnekcHble coeauHeHusi. CoeguHeHuss C
MeTannamu.

XapaktepucTuka aneMeHTOB noarpynnel  xpoma. [lpupoaHbie
COeAMHEHMS U nonyyeHne metannos. dusnyeckne n xmMmmyeckue
CBOMCTBA. XapakTepuUCTU-YEeCKMe COEeOMHEHMUS:  OKCuabl U
rmgpokcugpl. CoeamHeHuss ¢ gpyrumu  Hemetannamu. Conum
KMCNOPOACOAEPKALNX KUCMOT W KOMIMEKCHbIE COeOUHEHUS.
KnacTtepbl MmonubaeHa n Bonbgpama. Metannoxmmus.

1.21

OneMeHTbl
VIl rpynnel MNC

Obuwasn xapaktepuctuka anemeHToB VII rpynnbl. OcobeHHOCTU
dTOopa. Odekt obpaTHoro 3kpaHuMpoBaHus. [lpupogHble
coeguHeHus 1 nony4veHne gpTopa. dTopuag Bogopoda v ropuabl
mMeTannos. CoeguHeHnsa oTopa c HemeTannamu.

OcobeHHocTM  xumumn  xnopa. [lpupogHble coeguHeHus U
nonyyeHne xnopa. ®dusmyeckme U XMMUYECKME CBOWNCTBA.
M'maponutnyeckoe OncnponopLnoHupoBaHue. Xapakre-
pUCTUYECKME COEAMHEHMUS N CONMKM XNOPCOoAepKaLLMX KACMOT.
XapakTepucTuka anemMeHToB noarpynnel MapraHua. MpupoaHblie
COeAMHEHMS U nonydeHne metannoB. Pusnyeckne n xMMmmyeckue
CcBOMCTBA. XapaKkTepucTu-yeckme coefuHeHUss C HemeTannamu.
Conu kncnopogcogep aLmx KUCNoT U KOMMIEKCHbIE COEANHEHNS.
MeTtannoxumus.

1.22

OnemMeHTbI
VIl rpynnel NC

XapaktepucTuka anemeHToB VIII rpynnel. AnemeHTsl VIIA rpynnbi.
OcobeHHOCTN rennst U HeoHa. NHepTHble M GraropofHble rasbl B
npupoge. ®usnyeckme cBoincTBa OnaropodHbix ra3oB. Knatparbl.
BaneHTHO - xMmu4eckue coeguHeHus GraropofHbixX rasoB. Porb
XUMUM ONaropofHbIX ra3oB B Pa3BUTUM MEPUOAUNYECKON CUCTEMBI
O.1. Mengeneesa.

XapaktepucTuka onemeHToB Tpuagbl Xenesa. [lpupogHble
coefuHeHns 1 nony4veHue xenesa, kobanbta u Hukens. MNMpocTblie
BellecTBa. dusnyeckme n XNMU4eckme CBOWCTBA.
Xapaktepuctnyeckne coegvHeHusi. KapOoHunbl  9nemMeHTOB
Tpuagbl xernesa. Metannoxmmus. YepHaa metannyprus. YyryHol n
crtanu.

Xapaktepuctuka  nnatuHougoB.  [lpuvpoaHble  coeauHeHwus,
nonyyeHne u adduHax nnaTtMHOBbIX MeTannos. [lpocTble
BellecTBa. dusmnyeckne " XUMMYeckne CBOWCTBA.
XapakTtepucTtunyeckume coeguHeHns. CoeanHeHus ¢ HemeTannamu.
Conu kucnopogcoaepalimx KUCNoT U KOMMMEKCHblE COeQUHEHNS.
Ponb 1 3HayeHwe nnaTMHOMOOB B CTAHOBMEHUU W pPas3BUTUM
XUMUU KOMMNEKCHbIX coeanHeHnit. MeTannoxmmus.

2. lMpaKkTnyeckune 3aHAaTUA (HeT)

3. llabopaTopHble 3aHATUS

3.1

Xummnyeckas
aToMUCTUKa

OnpegeneHvie MOMSIPHOW Macchl HEU3BECTHOIO MeTassa

3.2

Xummnyeckas
KMHEeTuKa

OnpegeneHne  CKOPOCTM  XMMWYECKOW  peakuum n  ee
KOHUEHTPaLMOHHON N TEMNepaTypPHON 3aBUCUMOCTH.

3.3.

Xummnyeckoe
paBHOBeCUE

Xummyeckoe pasHoBecue U CrnocoObl ero cMeLleHnst

3.4

PacTtBopbl

OOume cBoMCcTBa PacTBOPOB

3.5

PacTteopbl

'mpponus

3.6

PacTtBopbl

OKMCNUTENbHO-BOCCTAaHOBUTENbHbIE peakuun B pactBopax




3.7

OnemeHTHI la
rpynnel MC
(KOTPOTKMIA
BapuaHT)

OnemeHTbl la rpynnbl MC (KOTPOTKMIA BapmnaHT)

3.8

OnemeHThl lla
rpynnsl [1C
(KOTPOTKMI
BapuaHT)

OnewmeHTbl lla rpynnel NC (KOTPOTKUIA BapuaHT)

3.9

OnemeHTol llla
rpynnsl [1C
(KOTPOTKMI
BapuaHT)

OnemeHTol llla rpynnel MC (KOTPOTKWUIA BapuaHT)

3.10

OnemeHThl IVa
rpynnel MC
(KOTPOTKMIA
BapuaHT)

OnemeHTbl IVa rpynnbl MNC (KOTPOTKWIA BapmnaHT)

3.11

A3oT BogopoaHble
CcoeVHeHns a3oTa

A30T BoopoaHble coeiMHeHus as3oTa

3.12

AsoT
KucnopogHsle
coeguHeHuns asoTa

Asort KVICJ'IOpOD,HbIe coegunHeHnA a3oTta

3.13

OnemeHTbl Va
rpynnel [1C
(kOTPOTKMM
BapuaHT)

OnemeHTbl Va rpynnbl MNC (KOTPOTKUIA BapuaHT)

3.14

Xvmuns kmcnopoga

Xnmunga kucnopoga

3.15

OnemeHThl Via
rpynnel [1C
(KOTpOTKMI
BapuaHT)

OnemeHTbl Via rpynnsl [C (KOTPOTKUIA BapuaHT)

3.16

OnemeHThl Via
rpynnel M1C
(KOTpOTKMI
BapuaHT)

OnemeHTbl Via rpynnsl MNC (KOTPOTKUIA BapmnaHT)

3.17

3nemeHThI
cemMeuncTBa Tpuag

OnemeHTbl ceMencTBa Tpuag

13.2.

Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

HanmeHoBaHue Tembl
(pasgena) oucumnnnHbl

Jlekumn JTabopaTtopHbie

CamocTosaTenbHas
paboTa

Bcero

BeepeHne

Xnmmdeckass aToMUCTUKA

16

w

Xumudeckas
TepMognHamuka

10

20

Xnummyeckast KNUHeTuKa

10

20

Xumuyeckoe paBHoBecue

NN N NN

10

20

PacTtBopsbl

18

46

~N(o| o b~

CTtpoeHune atoma u
Mepuoguyeckmn 3akoH [O.U. 6 10
MeHpeneeBa

16

32

(0]

Teopnsa XMMNYECKON CBA3N 10 6

18

38

XuMunsa TBEpLOro COCTOSHUS.
MeTannoxumums

18

36

10

KomnnekcHble coegnHeHns 8 12

18

38

11

lNepuoanyecknin 3aKOH Kak
OCHOBa XMMMNYECKOWN 2 6
cUcTeMaTuKn

14

12

lNpocTble BeLLeCTBa Kak 2 6

14

10




roMOaTOMHble CoeMHEHWS
13 | BuHapHble Xxumuyeckue 4 6 6 18
COeuHeHuns
14 | CnoxHble XMMmnyeckne 4 6 8 18
coeavHeHus
15 | Bogopoga, Boaa, nepeknchb 5 6 6 14
BOAopoaa
16 | QnemeHTsl | rpynnel MNC 2 6 12 20
17 | AnemeHTsl |l rpynnel MC 2 6 10 18
18 | QnemeHTsl Il rpynnel MC 4 6 10 20
19 | OnemeHTol IV rpynnel M1C 4 6 14 26
20 | OnemeHTbl V rpynnsl M1C 4 6 14 28
21 | OnemeHThl VI rpynnsl MC 4 6 12 24
22 | OnemeHThl VIl rpynnel 1C 4 6 12 22
23 | OnemeHTsl VIl rpynnel MNC 4 6 12 22
24 | PagnoakTuBHbIe U
CUHTE3MpOBaHHbIE 2 2 8 12
9NeMeHTbI
UToro: 100 204 128 504

14. MeToau4yeckue yKkasaHMAa Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDbI
3MEKTPOHHbIN Kypc o0y4eHunst B MOODLE, BbISTOXKEHHbIN no agpecy:
https://edu.vsu.ru/course/view.php?id=11068#section-0

Cwm.

Kpome Toro, 4acTb npeseHTauuin HaxoguTcsi Ha canTe B pabo4yen rpynne Ans cTyoeHToB | Kypca no
BonbLuei YacTn pasaenoB AaHHoro kypca. https://vk.com/club186352798.

15.

MNepeyeHb OCHOBHOW U AONONHUTENbLHOW nNUTepaTypbl, PeCypCoOB WHTEPHET,
Heo6X0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OcHoBHas nutepaTtypa:

Ne n/n NcTouHmnk

loHuapos E. I'. Obuwjas xumusi (u3bpaHHble anaesbl): ydebHoe nocobue / E. I. [oHYapos,

1 fO. I'1. AgpbuHoeeHos, A. M. Xosus, - 130-80 BopoHexckozo [ocyGapcmeeHHO20 yHuUgepcumema,
2010e2. — 404c.
TeopemuyecKkue OCHO8bI HeopaaHuU4YecKol xumuu: yyebHoe nocobue / E. I'. MoH4Yapos,

2 10.11. AgpuroeeHos, B. tO. KoHdpawuH, A. M. Xosus :Boporex; NsGamernbckuli dom BI'Y
2014e. — 589 c.
KonOpawuH B. KO. Teopusi xumu4yeckux rpoyeccos: usbpaHHble enasbl; y4ebHoe nocobue /

3 B. FO. KoHdpawuH, E. I'. [oH4Yapos, tO. I1. AgpuHozeHos, A. M. Xosus — Boporex, N3damernscmeo
BopoHexckozo 'ocydapcmeeHHo20 yHUgsepcumema, 2012 2. — 288c.

4 BonbxuH B. B. Obwasi xumusi: 0CHO8HOU Kypc; y4ebHoe nocobue / B. B. BonbxuH — Cl16 :
N3damenbcmeo JlaHb, 2008 2. — 464 c.

5 Yeal A. A. Obwas u HeopaaHu4yeckasi xumusi / 5. A. Yeau — M.: Beicw. wk., 2007e. -527c.

6) JononHuTtensHasa nutepartypa:

Ne n/n McToYHMK

Hekpacoe b. B. OcHoebl obwel xumuu 8 2 m. / b. B. Hekpacoe — CI16 : 130. «JlaHb», 20032. — T.1. -

6 656¢., T.2. — 687 c.

7 Axmemos H. C. Obuwjas u HeopeaHu4deckas xumusi / H. C. Axmemos. — M. : Akademusi, 2001e, -743c.
BagpaxHos A. KO. lNpakmukym rno HeopaaHudeckol xumuu. Xumusi S- u Sp-anemeHmos / A. 0.

8 3aepaxHos, A. B. Haymos, A. B. Kocsikos. — Boporex : M130. nonuzpach. ueHmp «HayyHast KHuzay,

20122. — 155c¢.
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https://edu.vsu.ru/course/view.php?id=11068#section-0
https://vk.com/club186352798

AcbuHoeeros FO. [1. JlabopamopHbil npakmukym rno obwel u HeopeaHudeckol xumuu / FO. T1.
9 AgpuHoeeHos, E. I". [oH4Yapos u dp. — BopoHex, usd-80 BopoHex, 2oc. YH-ma, 2002e.

B ) lHdbopMaLMOHHbIE 3NeKTPOHHO-06pa3oBaTenbHbIE pecypchl (OuLManbHble pecypCbl MHTEPHET)®:

Ne n/n Pecypc

1. www.lib.vsu.ru

16. lNepeyeHb yqeﬁHO-MeTOAMHGCKOFO obecneyeHnss onsa camocTOATeNIbHOM paﬁoTbl
(y4yebHo-memoduyeckue pekomeHOayuu, nocobus, 3adayHUKU, MemoOuyecKue yKa3aHUsi 0 8bIMOIHEHUIO MpaKmu4yeckux
(koHmMporbHbIX) pabom u dp.)

Ne n/n McToYHMK
loH4yapoB E. . CoBpeMeHHast xummn4yeckasi aTOMUCTUKA B Kypce obLen xummn. Y4ebHo-
1 mMeToanyeckoe nocobue gnss BY3os / E. I'. [oHuapos, HO. 1. AdurHoreHos, A. M. XoBuB. —

BopoHnex : VML, BI'Y — 2008r. — 18c.

oH4apoB E. . Xumunyeckas KMHETMKA B Kypce HeopraHn4eckom XuMmmn. Y4yebHo-meTogmyeckoe
2 nocobue ans BY3os / E. I'. MoH4yapos, tO. . AdumHoreHos, A. M. XosuB. — BopoHex : UMNL By —

2008r. — 17c.
loH4apos E. I'. Xumunyeckasa TepMoamMHaMmnka B Kypce HeOpraHM4eckom Xummn. Y4eoHo-

3 mMeToaudeckoe nocobue ana BY3os / E. I'. oHuapos, HO. IN. AcduHoreHos. — BopoHex : UML, BIY —
2008r. — 29c.

XumMmunyeckoe ( TepMoamMHammu4veckoe) paBHoBecue. YuebHoe nocobue / HO. M. BoHgapes, E. T.
"oH4apos ( 1 ap.). — BopoHex : M3gaTtensckun gom BI'Y 2016r. — 28c.

loHuapos E. . BBeageHune B Teoputo pacTBOpoB. YuebHo-MmeToanveckoe nocodbme ana BY3o..
5 Yactb | / E. T. ToHuapos, HO. M. AguHoreHos, 0. M. boHgapes, W. E. LLpamyeHko. — BopoHex :
MLy, Bry —2013r. — 26c.

loHuapos E. . BBeageHune B Teoputo pacTBOpoB. YuebHo-MmeToanveckoe nocodbme ana BY3o..
6 Yacte Il /E. T. loHyapos, HO. . AduHoreHos, 0. M. boHgapes, W. E. LLipamyeHko. — BopoHex :
ML, Bry —2014r. — 29c.

B. KO. KoHgpaluvH. BeegeHue B Teoputo pactBopoB. YuebHoe nocobue ans BY3os..
7 Yactb Il / FO. M. boHgapes, E. . ToH4apos, W. E. LpamyeHko. — BopoHex : MisgaTenbckon gom
BIry — 2015r. — 30c.

KO. M, boHaapeB. Teopun kMcNoT N ocHoBaHui, YuebHoe nocobue / B. KO. KoHgpaiuvH, E. T
"oHyapos, . E. LipamyeHko. — BopoHex : M3gatenbckumn gom BI'Y — 2017r. — 46¢.

E. I'. ToH4YapoB, PU3NKO-XUMUYECKUI aHANU3 reTePOoreHHbIX cucTem. YuebHo-meToanveckoe
9 nocobue ans BY3os / E. I'. MoH4apos, 0. . AdwmHoreHos, A. M. XoBuB.- Boponex : ML BI'Y —
2010r. — 29c.

17. OOGpasoBaTtenbHble TEXHONOrMWU, UCNONb3yeMble MNpU peanusauum y4ebHOM
AUCLUMNSINHBI, BKIMKOYasi AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O0Gy4YeHue):

JNlekuun: BBOAHble (MO 1 B KaXOOM CeMecTpe), MOTOYHble, 0630pHble, NPObGNEMHbIE;
CEMUHApPCKNE 3aHATUSA, CaMOCTOATENbHbLIE U KOHTPOJSIbHbIE PabOThLl KOSMOKBUYMbI, pyOexHble
KONMOKBUYMbI, flabopaTopHble paboThl, npuemM nabopatopHbix paboT, utoroBoe 3aHaTue (no 1
B Kaxgom cemectpe). uctaHumoHHble obpasoBaTesibHble TEXHOMNOMMM OOCTYMHbLI NO agpecy :
https://edu.vsu.ru/course/view.php?id=11068#section-0

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme QUCLMNIINHBI: cTaHgapTHoe 060pyaoBaHve
nabopaTtopuii No obLLen N HEOPraHMYECKON XMMUK — NabopaToOpPHbIE CTOSbI, BbITSXKHbIE CUCTEMBbI,
TEXHOXMMUYECKME N aHANUTUYECKNE BECHI, NEYN, CyLLUUIbHbIE LWKadbl, KOMNbIOTEPHI, NabopaTopHas
nocyga, xmMmmnyeckme peaktmsbl U T. N. (K. 358-1, k.358-2, k. 166). 3T cpencrea 6onee KOHKPETHO
npeacTaBneHbl B crieaytollen Tabnuue.
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https://edu.vsu.ru/course/view.php?id=11068#section-0

Ne udp HazBanue Ne u Ha3BaHUMe O6opynoBaHue
CTPO | JUCUMIUIA | AWUCIUIUIAHBI ayJUTOPHUU
K1 HBI

B YII

15 439 Hoyt0Oyk, mpoekTop, sKpaH
JlexunroHHas
ayIUTOPUS
M.
npodeccopa
SLA. Yras
358 VuebHast | Xumunueckas nmocya U peakTHBbI
naboparopust | Axkaguctumiarop 13-10 (Tromenn)
AM. Banst BonsHas LB-140 — 2.
II

B1.0.10 Heopranunyec pogeccopa Becsi "Ohaus"AR -2140
e Kasi XUMHUS AL .
[MankuHa. Becs! ananutnueckue HTR-224 CE Shinko
IIpaktukym | Becst ACOM JW-1
1o o0l u Memranka MarauTHas 0e3 HarpeBa Big squid - 2mit.
HCOpranmnicc
o Tepmocrat LT 311

KOHU XUMHUHN

®dortometp poroanexTpuaeckuit KOK-3-01-"30M3"

ITkad BHITSHKHOM - 21T,

lTkad BHITSHKHOM JUIst pabOThI C KMCJIOTAaMH - 21T

HIkad cymmnpnbiii 11C-80-01
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19. ®oHA OLEHOYHbIX CPEeaAcCTB:

19.1. MepeyeHb KOMNETEHLUN C YKazaHMeM 3TanoB (hopMMPOBaHUA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4YeHus
Ko un MnaHvpyemble pesynbTaTtbl OTankl hopmMupoBaHus
cofepxaHve 06y4eHuns (nokasaTenu JOCTWKEHNS KoMneTeHuun (pasgensl o0C*
KoMneTeHumun 3a1aHHOTO YPOBHSA OCBOEHWUS (TemMbl) AMCLUUNAWHBI UK (cpeacTtBa oueHnBaHNS)

(vnn ee yacTu)

KOMMETEHL MM NoCpeaCTBOM
dopMUPOBaHNA 3HAHWUIA, YMEHWIA,
HaBbIKOB)

mMoayna un nx HaI/IMeHOBaHI/Ie)

OrnK-1

OrnK-2

OlIK-3

3HaTb: KpuTepum
CaMOIMpPOUN3BOSIBHONO XMMUYECKNX
peakuuii B pasfnyHbIX CUCTEMAXx
YMeTb: NnaHnpoBaTb 3KCNEPUMEHT
Takum obpasom, YToObI N3BreYb N3
Hero MakCMMym MHGOpMaLmm
BnageTb: OCHOBHbIMW NpuemMamMu
06paboTkn pesynbTaToB
aKcrnepuMeHTa

3HaTb: OCHOBHbIE NMpaBuia TEXHUKK
6e30nacHOCTW M OCHOBHbIE NMPUEMBI
BELEHUSI XMMNYECKOTO
aKCnepuMeHTa.

YMeTb: BbINOMHUTL OCHOBHbIE
paboTbl nabopaTopHoro lNMpakTukyma
Mo HEOPraHM4YeCKon XMMmm

BnapeTb: OCHOBHbIMW NpYeMamm
nony4eHus KONMYeCTBEHHbIX
pe3ynbTaToB B 3KCNEPUMEHTE

3HaTb: OCHOBHbIE MeToAbl
onpegeneHnss  6asoBbIX  CBOWCTB
BELLECTB  (NNOTHOCTW,  AaBrieHus
napa, KUCNOTHO-OCHOBHbIX CBOWCTB U
T.4.).

YMeTb: nNpoBOAMTbL pacyeTbl Mo
N3BECTHOMY anroputmy c
NpUMeHEHNEM KOMMbHOTEPHbIX
nporpamma

BnageTb: OCHOBHbIMY NpUemMamMm
KonudecmeeHHoU obpaboTkm
pe3ynbTaToB 3KCNEepPUMEHTa

XuMmmyeckass aToMmcTuKka

PasHo-ypoBHeBble
3agjaun 1 3agaHus

Xummnyeckas TepMOoaANHaMUKa

PasHo-ypoBHeBbIe
3agjaun 1 3agaHus

XuMmyeckas KMHeTuka

Pa3Ho-ypoBHeBbIE
3aga4u 1 3agaHus

Xummyeckoe paBHOBECKHE

KoHTponbHasa paboTa
Ne1

PacTtsopebl

PasHoypoBHeBbIE
3agayv v 3agaHus

CtpoeHune aTtoma u
MNepuoandeckunii 3akoH ..
MengeneeBa

PasHoypoBHeBbIE
3agayv 1 3agaHus

Teopnsa XMMNYECKON CBA3N

PasHoypoBHeBbIE
3a4a4v 1 3agaHus

Xumunsa TBEPAOro
cocTosaHMA. MeTannoxmmums

Konnokesnym

KomnnekcHble coegmHeHns

KoHTponbHas paboTa
Ne 2

onemeHThl | rpynnel M1C

Pa3HoypoBHeBble
3afjayv u 3agaHus

AnemenTol Il rpynnel M1C

PasHoypoBHeBbIE
3agayuv v 3agaHus

OnewmenTol Il rpynnel MC

Pa3HoypoBHeBble
3afjayv u 3agaHus

AnemeHTol IV rpynnel 1C

PasHoypoBHeBbIE
3agayv 1 3agaHus

OnemeHTbl V rpynnel 1C

Pa3HoypoBHeBble
3aJayv 1 3agaHus

AnemeHTbl VI rpynnel N1C

Pa3HoypoBHeBble
3aja4v 1 3agaHus

AnemeHTbl VIl rpynnel MC

PasHoypoBHeBble
3aJayv 1 3agaHus

AnemeHnTol VI rpynnel MC

Pa3HoypoBHeBble
3aja4v 1 3agaHus

lNMpomexyToyHas aTTectaums 1 — ak3ameH

Komnnekt KMM Ne 1

lMpomexyToyHasi aTTecTaums 2 — aK3ameH

Komnnekt KMM Ne 2

19.2 OnucaHue KpuUTepyeB M LIKanbl OLEeHUBaHUA KOMMNEeTeHUMW (pe3ynbTaToB OOy4eHus) npwm
NPOMEeXyTOYHOW aTTecTauum

Ana oueHuBaHuA pesynbTaToB O0Oy4yeHMS Ha 3K3amMeHe/3ayeTe WCMonb3ylTca cneaylolme
nokasatenu (3YHsbl n3 19.1):
1) 3HaHue y4yeBHOro matepuana v BriageHve MOHATMWHBIM annapaTtoM — BaXHENLUMU XMMUYECKUMM
MOHATUSIMU Y OCHOBHbIMW Y4EHUSMWN; BUOMNOrMYECKyo POsib ANIEMEHTOB U UX COeQUHEHWN.;

2) ymeHue cBA3bIBaTb TEOPUIO C NPAKTUKOW;
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3) ymeHuve nnnicTpmMpoBaTh OTBET Npumepamu, haktamu, AaHHbIMU Hay4YHbIX UCCef0BaHWNM;
4) ymeHue NPUMEeHsITb 3HaHUS TEOPETMYECKMX OCHOB XUMWUM ONS OObSCHEHWUSI CBOWCTB BELLECTB U

peakuuii, pelatb NpodeccroHarnbHble 3aaadn.

5) BnageTb NOHSATUMAHBIM annapaToM [aHHOW ob6nactM Haykm ( TeopeTUYecKUMU OCHOBaMU
AVCLUMNIMHBI), CMOCOBHOCTBIO WMNMNIOCTPUPOBaTL OTBET MNpUMepamu, akTamu, OaHHbIMU  HayYHbIX
nccneaoBaHuii, NPUMEHEHNEM TEOPETUYECKUX 3HAHWIA NS PELLEHUSI NPaKTUYeckux 3aaad

[ns oueHMBaHusA pe3ynbTaTtoB OOy4eHMs] Ha 9JK3aMeHe (3a4eTe C OLEHKOW) ucnonbdyetca 4-
GannbHas Wwana: «OTMYHOY», «KXOPOLLOY», KyAOBNETBOPUTENBHOY, «KHEYAOBNETBOPUTENBHOY.
[nsi oueHnBaHUA pe3ynbTaToB 0OyYEeHNst Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, HE 3a4TEHO
CooTHoLeHMe nokasaTenemn, KpUTEPMEB U LUKasbl OLEHUBAHUSA pe3ynbTaToB O0yYeHus.

KpI/ITepVII/I OLIeHMBaHNSA KOMMNETEHLMI

YpoBeHb
cthopmumpos
aHHOCTK
KOMMNeTeHUu
n

LLikana ouyeHok

[TonnHoe coomeemcmeue omeema obyyaru,e2ocs 8cem
rnepeqyucrieHHbIM  KpumepusiM.  [lpoOeMoHcmpuposaHo
3HaHUe BaXxHeUwux XUMUYecKux MoHSmud U y4eHud,
YMEHUEe UCIo/b308amb 3HaHUe Mmeopemu4yeckux OCHO8
Xxumuu 0nsi obbsICHEHUS ceolicme gewecms U peakyud,
enadeHue saxxHelwumu anemeHmamu MexXHUKU
J1abopamopHO20 3KCrepuMeHma.

lNosbiweHH
bIl ypOBEHb

Omnu4Ho

Omeem Ha KOHMPOIIbHO-U3MepumesbHbili Mamepuars He
coomeemcmeyem OOHOMYy (08yM) U3 repeyqyucrieHHbIX
rnokazamerseu, HO oby4yarowutica 0daem npasusibHbIe
omeembl Ha OonosIHUMersbHble gorpockl. Codepxamcs
omoerbHbIe rpobesibi 8 obrracmu meopemuy4ecKux OCHO8
XUMUU.

Ga3sosniti
YpPOBEHb

Xopouwo

Obyuyarowuticas enadeem 4Hacmu4yHO MeEOPEmMUYECKUMU
OcHogaMu  OuCUUM/IUHbI, HEe  ymeem  MPUMEHSIMb
meopemuyecKkue 3HaHUs Ofii PeweHusl MPakmu4yecKux
gorpocos ( 3adad).

lNopozoesiu
ypOo8eHb

Yooenemeopu-
meJsibHO

Omeem Ha KOHMPOIbHO-U3MepumesribHbIl Mamepuas He
coomeemcmesyem 11106bIM mpem(4emsbipem) u3
rnepeyucrieHHbIX rnokasameiedq. Obyyarowjutics
0eMOHcmpupyem OMPpPbIBOYHbIE, pacmMeHmapHble
3HaHus, donyckaem epybbie owubKu 8 omeemax Mo ecem
pasdenam xumuu.

Heydoenemeo-
pumersnibHO
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TunoBble KOHTPOSbHbIE 3afaHUA UMM MHble MaTepuanbl, Heo6xoauMbie ANA OLEHKU 3HaHUW,
YMEHUN, HaBbIKOB U (MnK) onbiTa AEATENbHOCTU, XapaKTepusylowme 3Tanbl ¢popmumpoBaHusA
KOMMNeTEeHLMUN B npoLecce 0OCBOEHNA o6pa3oBaTefibHON NpPorpaMmbl

15.
16.

17.

18.

19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

19.3.1 NepeyeHb BONPOCOB K 3K3aMEHY:
dopma KOHTPONbHO-U3MepuTenbHOro matepuana (1 cemectp)

YTBEP>XOAKO
3aB. Kadegpon obuien
N HEOPraHMYECKON XUMUn
B.H. CemeHoB
20

MpenogaBaTenb A.1O. 3aBpaxHoB

CMNNCOK BK3AMEHALIMOHHBLIX BOMPOCOB

CtexmomeTpuydeckune 3akoHbl Xummn. CoBpeMeHHbIE (POPMYIMPOBKN.

XuMmn4yeckasi KMHETUKa. YUYEHNe 0 CKOPOCTU XUMUYECKUX peakuunm.

[MoHsATME O 30HHOW TeopUM TBEPAOro Tena.

TepMmoaNHaAMNYECKUA KPUTEPUIA HANPaBNEHHOCTUN XMMUYECKOrO npouecca.
CoBpemMeHHasa xmmuyeckas aToMmcTuka. HemonekynspHble popmbl CyLLLECTBOBaAHUS
BellecTBa.

3aBMCUMOCTb CKOPOCTM XMMUYECKOW peakumm OT TeMNepaTypbl. QHEPIUA aKTUBALIUN.
MeTog MonekynsapHbix opbutanen.

3akoH aencTeyowmMx Macc. KOHCTaHTa CKOPOCTU XMMUYECKOWN peakLnu.

OHeprua anekTpoHa B atome Bogopoaa. Teopusa bopa.

. MoHATMe o0 xmumunyeckon TepmoamnHammke. CeoboaHasa aHeprus mMb6ca.

. MoHaTMe o kBaHTOBOW MexaHunke. OpbuTtanun. KBaHToBblE YnCna, UX Bapuauum.

. KonnuratueHble cBoncTBa pacTBOPOB.

. ATOMHble opbuTanu. KsaHToBble yncna v npuHuun Maynu.

. PactBopeHue kak punanko-xmmmyeckni npouecc. Xmmuyeckasa Teopus pactsopos [.U.

MeHnpoeneeBa.

PagunanbHoe 1 yrnoBoe pacnpeaeneHne anekTPOHHON NIIOTHOCTW.

OTKNOHEHNE pacTBOPOB ANEKTPONNTOB OT 3akoHa Payns n BaHT-Iodda. Teopus
3ANEKTPOSIUTUYECKON NOHMU3ALNN.

MHoroanekTpoHHble aToMbl U MNepuoanyeckasa cuctema anementoB .. MeHgeneesa.
dusmnyeckoe 060CHOBaHNE NEPUOLNYHOCTMW.

3aBMCUMOCTb XapakTepa aMeKTpoNIMTUYECKON NOHU3aL MM rMapokeuaa ot 3apsiga u paguyca
LeHTpanbHoro atoma.

OhbekT akpaHnpoBaHNa 1 APPEKT MPOHMKHOBEHUS 3NEKTPOHOB K S4pY.

CoBpeMeHHble NpeacTaBNeHNs O NPUPOAE KUCNOT U OCHOBaHMWMN.

ATOMHbIE 3(hdeKkTNBHbIE N OpbuTanbHble paanycbl. 3aKOHOMEPHOCTM U3MEHEHUS NX
BenuuuvH B lNepuoandeckon cucteme .M. Mengeneesa.

CTeneHb anekTponMTUYECKOM MOHN3aUUN U ee 3aBUCMMOCTb OT PasfnyHbIX (aKkToOpOB.
[MoTeHumansl NOHN3aLMK U CPOACTBO K SNEKTPOHY.

[MoHATNE O TEOPUUN CUMbHBIX 3MEKTPONUTOB. KOa(hULUMEHT aKTUBHOCTH.

PasButne npegcraBneHnin o XMMU4eCKom CBA3N U BasIEHTHOCTW.

MoHHoe nponsBeneHne Boabl. BogopoaHbi nokasaTtersib.

Xnmmnyeckoe CTpoeHne n xmmmieckas cea3b. OCHOBHbIE XapakTEPUCTUKM XMMUYECKON CBSA3MW.
YcnoBus NpakTM4eckom HeobpaTMMOCTN NOHHBLIX peakuun. NponseBeneHne pacTBOPUMOCTH.
MeToabl BaneHTHbIX CBA3EMN.

Peakunn HenTpanusauum n rmgponuisa. CTeneHb U KOHCTaHTa rmaponumsa.

HacblwaemocTb 1 Nonspmn3yemMoCTb KOBarieHTHOM cBA3W. [ondpHasa cBA3b.

O6paTtumbie 1 HeobpaTumble peakuun. KoHctanTa pasHoBecus. MpuHuun Jle-LWaTense.
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33.
34.
35.
36.
37.
38.
39.
40.

41.

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
7.

78.
79.
80.

Mbpuamsaums aToMHbIX opbuTanen n HanpaBNEeHHOCTbL KOBANEHTHOWN CBA3MW.
ONEeKTPOHHasA TeopUs OKUCHEHNS — BOCCTaHOBIIEHMS.

MeTannuyeckasi cBs3b 1 00LLIME CBOMCTBA METarsoB.

Onektponus. 3akoHbl Papages.

MoHHast cBA3b M OKUCNNTESNTbHOE YUCTIO.

[MoHATMe 0 30HHOWM Teopumn TBEPAOro Tena.

MeTannunyeckas cB3b U ee CBOMCTBA.

MeTon o13nKo-XxMMmnyeckoro aHanmsa. [inarpamma CoCTOSiHUS U AMarpaMmma cocTaBs-
CBOWCTBO.

HanpasneHHOCTb OKUCIIUTENBbHO-BOCCTAHOBUTENbHbLIX peakumin. KonnyectBeHHasi oueHKa
CUIbl OKUCIIEHUSI U BOCCTAHOBMEHUS.

OcCHOBHbIe TUMbl TBEPAbLIX PAaCTBOPOB.

KpaTHOCTb XMmn4yeckon cBA3N. HacbIwaeMoCTb KOBaneHTHOW CBA3MN.
HectexnomeTtpunyeckue coeguHennsa. JanbToHnabl n 6epronnuapl.
[OHOPHO-aKLENTOPHbIA MEXaHM3M KOBariEHTHOW CBA3N.

Mpasuno ¢as. Tunbl as3oBbix guarpaMmm.

KoHuenums anekTpooTpuuaTensHOCTH.

TBepable pacTBopbl MeTannoB. 3akoHbl KypHakoBa.

MeToabl ypaBHEHUS OKUCINTESNIbHO-BOCCTAHOBUTESbHBIX PEaKLUUNA.

OcHOBHbIe TUMbl TBEPABIX PacTBOPOB. YNopsaoveHne TBepAblX pacTBOPOB.
Cneunduka xmmmyeckon dopmbl ABMKEHNA MaTepUn. 3aKOH COXPaHEHUsI MacCbl U AHEPTUN.
MeTannuabl: dasbl JlTaBeca 1 anekTpoHHble coeanHeHmsa KOm-Posepu.
YpaBHeHue AppeHunyca 1 3Heprus akTmeauuu.

das3oBas guarpamma C 9BTEKTUYECKUM TUMOM MNJS1aBIiEHMS.

MpaBuno a3 MN'mbbca. PaszoBasi anarpamma BoAbI.

[MoHATME 0 30HHOWM Teopumn TBEPAOro Tena.

OcHOBbI TEOPUN CUTBHBIX 3NTIEKTPOSIUTOB.

dasoBas guarpamma ¢ obpasoBaHMEM XMMNYECKOro coeanHeHnd. Inctektumka.
MepuTtekTuka.

Pap ctaHgapTHBIX 9NeKTPOaHbIX NOTEeHLManoB MeTannos. [iBuxyLasi cuna npoueccos
OKUCNEHNSA N BOCCTAHOBIIEHNS.

CTraTuctnyeckmi n ynopsagoyeHHbln TBepablin pacTBop.

OneKTponu3 pacnsiaBoB U pacTBOPOB.

lMpocTble 1 cnoXHble NoNynpoBoAHMKK. Kputepuin nonynpoBOANMOCTN.

MeToa MonekynspHbix opbutanen. [eTepoaToMHble MOMEKYNbI.

[wnarpammbl cocTaB-CBOMUCTBO.

Mprpoaa XMMUYECKOn CBA3N B NOSYNPOBOLAHMKAX.

TBepable pacTBOpbl BHEOPEHUS.

KonuyectBeHHas oLeHKa Curbl OKUCIIEHUSA Y BOCCTAHOBIIEHUS.

HdanbToHngbl 1 6epTonnuabl.

CsoboaHas aHeprus 'mbbca n KOHCTaHTa paBHOBECUS CUCTEMBI.

das3oBas guarpamma ¢ NnepuTeKTUHECKNUM NpeBpaLLeHnemM TBepAbIX pacTBOPOB.
CoeanHeHusi ¢ ABOMHOW U TPOMHOMW KOBanNeHTHOW CBA3bIO.

[MNepBoe Hayano TepMoaMHaMUKN. QHTamNbNNS U BHYTPEHHSAS aHeprus. 3akoH [ecca.
MeToa BaneHTHbIX CBSA3EN N KOMMNIEKCHbIE COEANHEHUS.

[wvarpamma coctaB-CBONCTBO.

Teopus KpucTannMyeckoro nons.

HanbToHnabl 1 6epTonnuasbi.

Mpupoaga XMMMUYeCKon CBSA3N B KOMMIEKCHbIX COEOMHEHUAX. DNEKTpocTaTuyeckmne
npencraBneHns.

CratucTnyeckun n ynopsiaoyeHHbl TBepablii pacTBop.

3aKOHOMEPHOCTb TpaHCBNUAHNA YepHsaeBa.

KonunyectBeHHasi oLeHKa Cusbl OKUCANTENS U BOCCTAHOBUTENS.
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dopma KOHTPOSNbLHO-U3MepUuTenbHoro matepuana (1 cemecTp)

20 TuvnoBble OLEHO4YHble cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensiowume
npoueaypbl OLueHUBaHUsA

20.1 TeKywWwMn KOHTPOIb YCNEBaeMoOCTH

KoMnNaeKkT KOHTPOSbHbIX 3a4aHui N0 BapMaHTamM No TeMe « XMMmnYeckasi aTOMUCTUKa»

BapuaHT Ne 1

1. Onpepgenute KONMYECTBO MOSEKYN a30THOW KNCNOThI, coaepXxalleecs B 80 r KUCNOThI.

Ckonbko mornekyn cogepxutcs B ctakaHe (200 r) Boabl.

3. B okcupe cepbl MmaccoBble O0NM KUCnopoda U cepbl paBHbl cOOTBETCTBEHHO 40 n 60 %.
YcTaHoBUTE NpPOCTENLLYO dOPMYITy 9TOro okcuaa.

4. Kakas macca cepbl COOEPXMUT CTOMbKO aTOMOB, CKOJbKO WX COOEPXUTCS B BoAopoae
maccon 5 r?

5. O6bem rasa npu 23°C n pasneHun 103,3 kla paseH 250 n. Hantm ob6bem rasa npu a)
HOpMarnbHbIX yCroBusaX; 6) CTaHAAPTHbIX YCNOBUSAX.

6. Kakom obbem 3aHnmaeT xnop maccon 177,5 r?

a3 maccon 4,2 r 3aHnmaeT ob6bem 3 1 (H.y.). Onpegenute MONAPHYHO Maccy 3TOro rasa.

8. BbluMcnuTb MakcuManbHbIi OO6bEM NpyM  HOpPMasnbHbIX YCMOBUSAX YrMAEKUCNOro rasa,
noslyYyeHHbIn B peadynbtate gobasneHus pasbaBneHHon consHom kncnotbl kK 80 r kapboHaTa
Kanbums.

9. OnpegenuTe Maccy okcuaa MarHusi, KOTopbii obpasyeTcst npu cropaHum 32 r MarHus, m
ob6bem kncnopoga (nNpw H.y.), KOTOPLIN NPU 3TOM pacxoayeTcs.

10. MNpu pencteum consiHOM KUCNoTbl Ha 44,8 © HeM3BeCTHOro Metanna obpasyeTcsa xnopug
meTtanna (Il) n Bolgensetca 17,92 n rasa. Onpegenutb Kakom MeTans BCTYNWU B OaHHYHO
peakumio.

N

~

BapwuaHT Ne 2

1. OnpegenuTte KONMYECTBO MOSEKYN a30THOW KMCNOThI, coaepxalleecs B 80 r KUCNOTbI.

Ckonbko monekyn cogepxurtcs B ctakaHe (200 r) Bogbl.

3. B okcuae cepbl MaccoBble AONU Kucropoda u cepbl paBHbl cOOTBETCTBEHHO 40 1 60 %.
YcTtaHoBuUTEe NpoCcTenLLyo hopMyry 3TOro okcuaa.

4. Kakass macca cepbl COAEPXUT CTONbKO aTOMOB, CKOSIbKO WX COAEPXUTCS B BOLOPOAE
maccomn 5 r?

5. O6bbem rasa npu 23°C n pgasneHnn 103,3 kla paseH 250 n. Hantm obbem rasa npu a)
HOpMarnbHbIX YCroBusxX; 6) CTaH4apPTHbBIX YCNOBUSX.

6. Kakonm o6bem 3aHumaeT xnop maccon 177,5 r?

a3 maccon 4,2 r 3aHumaeT ob6bem 3 1 (H.y.). Onpegenute MONSPHYKO Maccy 3TOro rasa.

8. BbluncnuTb MakcuManbHblii 06bEM MNpyv  HOpPMasnbHbIX YCMAOBMAX YINEKUCNOro rasa,
nony4YeHHbIn B pesynbTtate gobasneHns pasbaBneHHon consHom kucnoTbl K 80 r kapboHaTa
Kanbuus.

9. OnpegenuTte Maccy okcuaa MarHusi, KOTopbli obpasyeTcst nNpu cropaHum 32 r MarHus, m
ob6bem kncnopoga (nNpu H.y.), KOTOPLIN NPU 3TOM pacxoayeTcs.

10. MNpu pencTteum ConsHOM KMUCNOTbl Ha 44,8 r Hem3BeCTHOro mMetanna obpasyeTtca xnopuag,
meTtanna (Il) n Bolgensetca 17,92 n rasa. Onpegenutb Kako MeTans BCTYNWU B JaHHYHO
peakumio.

no

~
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KOMNAEKT KOHTPOMbHbLIX 3a4aHWU N0 BAapMaHTaM No TemMe « XuMnyeckasg TepMmoamHamMmkay

BapuaHT Ne 1
1. PaccuutanTe ctaHgapTHyto aHTponuio peakuuu: Ir(te) + 3F; (r)— IrFe(TB),
ecnu AS’ g8k Ans Ir(tB), Fa(r), IrFe (TB) coctasnsoT 35,5, 203 n 248 [x/monb-K
COOTBETCTBEHHO.
2. Bbluncnute cTaHOapTHYHO 3HTaNbNUIO peakuum ropeHna aTureHa:
eclim AHOL (298K) CzH4 =+ 52 K,D,)K/MOJ'Ib; AHof,(298K) CO, = -393,5 K,D,)K/MOJ'Ib;
AHQf, (298K) Hzo =-286 K,D,)K/MOJ'Ib.

BapwuaHT Ne 2
1. Paccuutante ctaHgapTHyto sHTponuio peakuun: Cly(r) + Fa(r) — 2CIF(r),
ecnn AS’p0e) Ana  Cly(r), Fa(r), CIF(r) coctasnstor 203, 223 un 218 [Dx/monbK
COOTBETCTBEHHO.
2. Paccuutante Tennosoun adpdeKkT peakumn B CTaH4APTHLIX YCNOBUSIX:
Fe,Os3(k) + 2Al(K) = AlLOs(k) + 2Fe(k), ecnn AH (29sxFe203(K) paBHa — 822,2 k[x/mMonb;
AH o6p1, (208k) Al2O3(K) paBHa — 1676 k[ x/monb.

BapwuaHT Ne 3
1. Onpepenute uameHenne AG’ gnsa peakuum Cly(r) + Fu(r) — 2CIF(r), ecnn AH” ¢
(298k) CIF paBHa — 50,3 k[x/Monb, AS” 298x) CIF pasHa 5 [x/monb-K.
2. Bbluucnute ctaHgapTHYH SHTaNbAUIO peakumm:
Mg(tB) + 2 HCI(r) — MgCly(18B), ecrnin AH % (298x) HCI (1) = - 92 k[x/Monb;
AH® f, (298K) MgC|2 (TB) = - 641 K,D,)K/MOJ'Ib.

BapwuaHT Ne 4
1. Bbluncnute ctaHaapTHYHO 3HTaANbNUIO peakumn:
CaCO3(1B) — CaO(1B) + CO, (r), ecnut AH ' (298x)CaCO3(TB) = - 1208 k[x/Morb;
AHofy (298K) CO, = -393,5 KD,)K/MOJ'Ib; AH of(zggK) CaO (TB) =-635 KD,)K/MOJ'Ib.
2. Bbluncnute ctaHgapTHYH 3HTPOMNUIO peakumn:
Mg(tB) + 2 HCI (r) — MgCly(1B), ecrnin AS” (298x) HCI (r) = 187 x/monb-K;
AS’ 298k MgCl, (1B) = 90 Ixx/monb-K; AS” (298k) Mg (TB) = 33 [x/mMonb-K.

BapwuaHT Ne 5
1. Yto Takoe TepMOXMMMYECKOEe YypaBHeHue? [loyemy pasnuyaloTCs 3HaKM TEennoBbIX
3(peKTOB B TEPMOANHAMMNYECKON N TEPMOXUMMUYECKON CUCTEME 3HAKOB?
2. BbluucnuTe ctaHgapTHYO SHTaNbAMIO peakuuu:
CzH5OH()K) — Hzo()K) + C2H4(F), ecnu AH Qf’(298K)C2H50H(>K) =-278 K,D,)K/MOJ'Ib; AH°f,(298K)HZO(>K)
=- 393,5 K,D,)K/MOJ'Ib; AH° f, (298K) CoHa (F) = 52,5 K,D,)K/MOJ'Ib.

BapuaHTt Ne 6
1. Bblumcnute cTaHOapTHYHO SHTaNbNUIO peakuun ropeHns bytaHa:
C4H10 + 13/2 O, — 4CO, + 5H,0, ecnu AH °]g(gggl() C4H10 =-126,0 K,D,)K/MOJ'Ib; AHO(zggK)C02 =
-393,5 K,D,)K/MOJ'Ib; AH ny (298K) Hzo =-286 Kﬂ,)K/MOJ'Ib.
2. Onpepenute nameHernve AG* ansa peakuun Cl, (r) + F, (r) — 2CIF(r),
ecnu AH °f7 (293/()C|F paBHa — 50,3 K,D,)K/MOJ'Ib, AS°(298K) CIF paBHa 5 ,D,)K/MOJ'Ib'K.
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KOMMNEKT KOHTPOJIbHbLIX 3a4aHuUM N0 BapuaHTaM rno Teme « XumMmyeckas KUHETUKa»

BapwnaHT Ne 1

1. HanuwwuTte BbipaXeHWe Ansi CKOPOCTeN NPSIMbIX 1 06paTHbIX peakumit

2.

3.

1.

2.

2NO; = NyOy; NH3(r) + HCl = NH4C|(K).

Kak n3amMeHuTCca ckopocTb npsiMon peakumm 2SO0, + O, = 2SO0z, ecnv yBenuunTb

AaBrieHne B cucteme B 2 pasa?

Kak M3MEHUTCSl CKOpPOCTb peakuui MNpu MOHWKEeHUU TemnepaTypbl Ha 50°, ecnm

TemnepaTypHbI KOAMULMEHT peakumnmn paBeH 27

BapuaHT Ne 2
HanuwuTe BbipaXkeHns CKOpOCTEN NPAMbIX 1 0BpaTHbIX peakuun

A|2(SO4)3(K) = A|203(K) + %SOg(r); N->O4 =22NO0,.

Mpn Temnepatype 150 C HekoTOopas peakuus 3akaHymBaeTcs 3a 16 MuHyT. [lpuHMMas
TemnepaTypHbIn KO3 MUUMEHT CKOPOCTU peakumm paBHbIM 2, paccyuMTamTe 4vepes Kakoe
BPEeMsi 3aKOHUMTCS 3Ta peakLms, eCnu npoBoauTb ee npu 200 C?

Kak unamenutcsa ckopoctb peakumm CO, + Cipagur) = 2C0O, ecnum obbem peakuLMOHHOro
cocyaa yBennuuTb B 2 pasa?

BapuaHT Ne 3
HanuwuTe BbipaXeHnsa CKOPOCTEN NPAMbIX 1 0BpaTHbIX peakumnii:

2NO + C|2<_—’2NOC|(r); ZFG(K) + 3C|2(r) = 2F€C|3(K)
Bo CKOMbKO pa3 HYXHO YMEHbLUMTb OBObEM pearvpylolieil CucTeMbl, YTOBbl CKOPOCTb

npsamon peakuun 2NO + O,=2N0O, Bo3pocna B27 pa3?

Kak nameHutca ckopoctb peakuum N, + 3H, = 2NHj3, ecnu gaBneHue B cUCTeMe yBENUYNUTD
B 2 pasa?

BapunaHT Ne 4
Bo ckonbko pa3 M3MEHUTCA CKOpoCTb peakumm 2A + B = A,B, ecnn koHueHTpauuto
BellecTBa A yBENUUNTL B 2 pasa, a KOHLUEHTpaLumMIo BELLLECTBA B YMEHbLUUTL B 2 pa3a?
HanuwwTe BbipaXkeHne ckopocTen NpsiMbIX 1 06paTHbLIX peakuun

2N8.2CO3(K) + CO, + HzO(r) = 2NaHCO3 (k) 2NOCI r < 2NO + Cl,

3.

Kak W3MEHUTCS CKOpPOCTb peakuuMum Mpu MOHWXKEHWW TemnepaTypbl Ha 30, ecnu
TemnepaTypHbIA KO3PULMEHT CKOPOCTU peakumnn paBeH 37?

BapuaHT Ne 5
HanuwuTe BbipaXeHnsa CKOpPOCTEN NPAMbIX U 0BpaTHLIX peakumi:
ZCF(K) = 3C|2(r) = 2CFC|3(K); 3CsHs; =CgHg
Bo ckonbko pa3 Bo3pacTeT ckopocTb peakumm 2H, + O, = 2H,O npu yBenuyeHum
KOHLEHTpaunn Bogopoaa B 3 pasa?
TemnepaTtypHbIn KoapdpuuneHT ckopoctn peakumm 2NO,=2N0O + O, paBeH 2. Bbluucnute
KOHCTaHTy ckopocTu atoun peakumm npu 600 K, ecnn npn 640 K KOHCTaHTa CKOPOCTU paBHa
407,0 n-monb*-ct.

BapuaHT Ne 6
HanuwuTe Bbipa)keHns CKOPOCTEN NPSIMbIX 1 0OpPaTHbLIX peakuui
2H|(r) =2 H, r) +l5 (s ZS(K) +2H20(r) = 2H28(r) +0O,
Bbluncnntb, BO CKONMbKO pa3 YMEHbLUUTCHA CKOPOCTb peakummu, ecrnv, NoOHN3NTb, TemnepaTtypy
oT 120° no 80° C. TemnepaTypHbIit kKO3PDULMEHT paBeH 3.
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3. KoHcTtaHTa ckopocTu peakumm NoOs = N,O4 + 1/20, npu 298 K pasHa 2,03-10>n-monbt-c?,
a npu 288 K paBHa 4,76-10n-monb ™ ¢, Haingute TeMnepaTypHblii KOSMPULIMEHT CKOPOCTM
peakLmu.

KOMNIEKT KOHTPOMbHbLIX 3aaHWU N0 BapyaHTaM No TeMe « XMMUYEeCcKoe paBHOBECHE»

BapwnaHT Ne 1
1. Monekynbl okcuga asota (IV) (Byporo ueTta) MOryt B onpederieHHbIX YCNoBUSX
anmepusoBaTtbcd, obpasoBas 6ecuUBETHYH XUOKOCTb NoOy:

2NO ,= N,O4 + 55 k[Ix/monb.
UTtobbl okcug asota (IV) makcumanbHO nepeBecT B GecuBeTHbI gumep, Heobxoaumo
cuUcTeMmy:
1) oxnaguthb;
2) HarpeTb;
3) noaBeprHyTb 06MYy4YEHUIO CONTHEYHBIM CBETOM,;
4) BbloepxaTb NP KOMHATHOW TemnepaType AnMTeNbHOe BPpeEMS.

2. Kakoe un3 nepeyncrieHHbIX yCﬂOBMVI HE BJINAET Ha CMelleHne paBHOBECUA B CUCTEME:

2SS0, + 0, = 2S03 +Q
1) BBegeHue katanusaTopa;
2) noBbIWEHNE OaBneHns;
3) NoBbILWEHNE KOHLIEHTPaLUKN KNCIOPOAa;
4) noBbllWeHWe TemnepaTypbl.
3. Mpn HekoTOpoKn TemMnepaType KOHCTaHTa paBHOBECUSA peaKLnm

CO + H,O = CO; + H; paBHa 1. UcxogHble kOHUeHTpauuu coctasnsanu: [CO] = 0,1
monb/n; [H20] = 0,4 monb/n. Yemy paBHa paBHOBECHas1 KOHLEHTPaUMS Yriekmucnoro rasa?
4, NcxogHble koHueHTpaumm NO n Cl, B roMOreHHom cucteme

2NO + Cl, = 2NOCI cocrtaBnsaioT cootBeTcTtBeHHO 0,5 n 0,2 monb/n. Bblaucnute
KOHCTaHTy paBHOBECUS, €CNN K MOMEHTY HacTynneHus paBHoBecus npopearnposano 20 % NO.
5. HanunwwuTte BblpakeHne OS5 KOHCTaHTbl paBHOBECUS reTeporeHHon cuctembl C +

H,On = CO + H,. Kak crnegyeT M3MEHWUTb KOHLUEHTpauuio W daBfneHue, 4Tobbl CMEeCcTUTb
paBHOBECKE B CTOPOHY OBpaTHON peakumm — obpa3oBaHus BOASAHbLIX NapoB?

BapwuaHT Ne 2

1. Xumunyeckoe paBHoBecue B cucteme C4Hip = C4Hg + Ho — Q
MO>XHO CMECTUTb B CTOPOHY NPOAYKTOB peakuunu:
1) nosblWeHWEM TeMnepaTypbl U NOBbILLEHNEM AaBlNeHus;
2) nNoBbILWEHNEM TemMnepaTypbl Y MOHWKEHUEM OABIEHWS;
3) MOHWXeHueM TemnepaTypbl 1 NOBbILLEHWEM OaBMEeHNS;
4) NOHWXEeHMEM TeMnepaTypbl N NOHWXKEHNEM LaBrEHUS.
2. KoHcTaHTa XMMn4eckoro paBHOBECUS 3aBUCUT OT:

1) KOHUEeHTpauumn pearnpyomx BeLwecTs;

2) TemnepaTypbl;

3) obbema, B KOTOPOM NPOTEKAET peakuns;

4) BBefeHus katanusartopa.

3. Mpn npoBegeHun obpatumon peakumm 2 SO, + O, = 2 SOz wUCXoOHbIE
KOHUeHTpaumm SO, n O, Gbinn paBHbl cooTBeTcTBEHHO 0,4 u 0,3 monb/n. B coctosiHum
paBHOBECMKSI KOHUEHTpauuss obpasoBaBweroca okcuaa cepbl (VI) coctasuna 0,2 monb/n.
Paccuntante KOHCTaHTy paBHOBECUS ANA JaHHOW peakuuu.
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4. KoHcTaHTa paBHoBecua romoreHHon cuctembl No + 3H, = 2NH3 npyu HekoTopou
TemnepaTtype pasHa 0,1. PaBHOBECHble KOHLEHTpauun Bogopoda U ammMmaka COOTBETCTBEHHO
paBHbl 0,2 1 0,08 Mornb/n. BeluMcnuTe paBHOBECHYHO U UCXOOHYIO KOHLUEHTpaLumu a3oTa.

5. Hanuwwnte BbipaxkeHne Ansi KOHCTaHTbl paBHOBeCUSa reteporeHHon cuctembl CO, + C

= 2CO0. Kak n3meHUTCs CKOpOCTb npsimon peakumm obpasoBaHust CO, ecnu KoHUEHTpauuio
CO, ymMeHbWNTb B YeTbipe pasa? Kak cnegyet nameHutb AaBneHune, YTobbl NOBbICUTH BbIXOA
CO?

KoMnnekT KOHTPOonbHbIX 3agaHun Nno BapuaHtam no teme «CtpoeHue atoma u [Nepruoanyeckumn
3akoH [.. MeHpoeneeBa»

BapuaHT Ne 1

1. Hanuwwnte anekTpoHHble (PhOpMysibl aTOMOB 3fIEMEHTOB C MOPSAKOBbIMW HOMepamn 15 u
28. Yemy paBeH MakCUMarnbHbIA CMWH P-3NIEKTPOHOB Y aTOMOB NepBOro n d-afiekTpoHOB Yy aTOMOB
BTOPOro afniemMeHTa?

2. CKONbKO M Kakme 3Ha4yeHUss MOXEeT MNPUHUMaTb MarHUTHOE KBAHTOBOE YMCIIO m; npwu
opbutansHom yucne | = 0, 1, 2 n 3? Kakme anemeHTbl B NEPUOSNYECKON CUCTEME HA3bIBAKOT S-. P-.
d- n f- anemenTamn? MNMpneeanTe NpumepsbI.

3. Xpom obpasyeT coeguHEHUs, B KOTOPbIX OH NPOSBNSAET CTENEHU OKUCNEHUa +2, +3, +6.
CocTtaBbTe hopmynbl €ro OKCUMOOB W TMOPOKCMAOB, OTBEYAKOLWMX ITUM CTEMEHAM OKUCMEHUS.
HanuwwuTte ypaBHeHUs peakunin, oKasbiBaloLLmMX aMoTepHOCTb rmapokemaa xpoma (l11).

BapuaHT Ne 2
1. HannwuTe anekTpoHHble (POpMYyribl aTOMOB 3fIEMEHTOB C NOPAAKOBbIMM HOMepamn 24 n 33,
Yy4uTbIBas, YTO y NEPBOro NPOUCXOaUT "NpoMoTUpoBaHmnE" 0aHOro 4s-anekTpoHa Ha 3d-noaypoBeHb.
Uemy paBeH MakcuMMarsibHbI CNUH d-3MIEKTPOHOB Y aTOMOB MEPBOr0 M P-3f1EKTPOHOB Y aTOMOB
BTOPOro anemeHTa?

2. Kakoe MakcMmanbHOe YNCNOo ANEKTPOHOB MOryT 3aHMMarTb s-, p-, d- n f-opbutann gaHHoro
3HepreTn4eckoro ypoBHs? [loyemy? HanuwmnTe 9SnNeKTpoHHyK ¢opmyny aTtoma 3fieMeHTa C
nopsiAKoBbIM HOMepom 31.

3. Kakyto HU3LWY M BbICLUYD CTENEHU OKUCNEHUS NPOSABNSAT KPEMHUMN, MbILWbSK, CENEH U
xnop? [llovyemy? CocTtaBbTe OPMYynbl COEAMHEHUA [OaHHbIX 3fIEMEHTOB, OTBEYalLWUX I3TUM
CTeneHsIM.

BapuaHnt Ne 3

1. Hanucatb anekTpoHHble hOpMYSNbl aTOMOB 3fIEMEHTOB LIECTOro nepuoga: uesus, apbus,
racdpHus, peHus, Tannms n actata. K kakmm anemeHTam oHU OTHOCATCA?

2. B yem 3aknoyaeTtcsa npuHumn Maynn? MoxeTt nu ObiTb Ha KAaKOM-HUBYAb NO4YpPOBHE aToMa
p’- unn d*%-anektpoHoB? [Moyemy? CocTaBbTe 3MEKTPOHHYIO (HOPMYNy aTomMa 3rfieMeHTa C
NOPSIAKOBBIM HOMEPOM 22 U YKaXXUTE ero BarieHTHbIE 3MEKTPOHbI.

3. Kakylo Hu3Wyo cTeneHb OKUCIEHUS NposBAST BogopoAd, dTop, cepa n a3oT? Novemy?
CocTtaBbTe hopMyIbl COEOUHEHUI KanbUMSA C AAHHBIMU 3fIEMEHTaMU B 3TOW CTEMEHU OKUCIIEHUS.
Kak Ha3bIBalOTCA COOTBETCTBYIOLLME COEANHEHNA?

BapuaHTt Ne 4

1. HasBaTtb anemeHTbl YeTBEPTOro, NATOrO M LWECTOro NepPUoAOB, Y KOTOPbIX 3aKkaH4YMBaeTCA
3anonHeHne d-opbutanen. HanncaTb aNeKTPOHHbIE POPMYFbl aTOMOB 3TUX 3NEMEHTOB U yKa3aTb,
K Kakou rpynne v noarpynne nepnoamyeckor CUCTEMbI OHU OTHOCATCA?

2. Kakne 3HayeHus MOryT npuHMMaTb KBaHTOBble 4ucrna n, |, m;, ms, XapakrepusyoLwine
COCTOsIHME 3MneKTpPOHOB B atome? Kakme 3HayYeHWst OHW MPUHUMAIOT OM1S BHELUHWX 3NEKTPOHOB
aToMa marHua?

3. Kakyto HM3WYI CTeneHb OKUCMEHUSA MPOSIBAAKT Xfop, cepa, a3oT u yrnepoa? lNovemy?
CocTtaBbTe hopMyInbl COEANHEHUIN anNtOMUHUS C aHHbIMU 3fIEMEHTaMN B 3TOW CTEMNEHWN OKUCIIEHUS.
Kak Ha3bIBalOTCA COOTBETCTBYIOLLNE COEANHEHNA?
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BapuaHT Ne 5
1. HasBaTb anemMeHTbl YeTBEPTOro nNepuoga, atoMbl KOTOPbIX cogepXxaTt Havbornbllee 4Mcno
HenapHbIX d-aneKkTpoHOB. HanucaTtb 3NeKTPOHHO-rpadomuyeckyto CTPYKTypy d-nogypoBHS.

2. Kakne opbutanu atoma 3anonHAlTCS 3SnekTpoHamu padble: 4d wunm 5s; 6s wunu 5p?
Moyemy? Hanuwmnte anekTpoHHY hopmyny atoma anemMeHTa ¢ NopsakoBbiM HOMEPOM 43.

3. Kakon 13 anemeHTOB 4eTBEPTOro nepuvoga — BaHaauMi UM MbllwbsK — obnagaet Gonee
BblpaXXEHHbIMW MEeTannM4Yecknmm cesomcTeammn? Kakom n3 atnx anemeHToB obpasyeT razoobpasHoe
coeanHeHne c Bogopoaom? OTBET MOTUBMPYWUTE, MCXOO4SS M3 CTPOEHUA aTOMOB [aHHbIX
3N1EMEHTOB?

BapuaHT Ne 6

1. HanvwuTe anekTpoHHble (hOpMYyribl aTOMOB 3fIEMEHTOB C NOpAAKOBbIMM HOMepamn 14 n 40.
Ckonbko cBoboaHbix 3d-opbutanen y atTomoB nocrnegHero anemeHTa?

2. Onpegenutb No npaeuny KneykoBCKOro nocrneaoBaTeNibHOCTb 3anofiHEHUST 3NeKTPOHaMm
nogypoBHEN B aTOMax 3f1IEMEHTOB, €CfiM UX CyMMbl N + | cCOOTBETCTBEHHO paBHbl 6, 7 1 8. Kakos
NMOpsiAKOBbIA HOMEpP 3fIEMEHTa, Yy KOTOPOro: a) 3akaH4YMBaeTCs 3anosiHeHWe anekTpoHamu 8s; 6)
Ha4YMHaEeTCs 3anosIHEHME ANEKTPOHAMM NOAYPOBHSA 507

3. CocrtaBbTe OpMyfbl OKCMAOB W T[MOPOKCUOOB 3MEMEHTOB TpeTbero nepuoga
nepnmoanMyeckon CUCTEMbI, OTBEYAKLWMX WX BbICWEN CTENEHUM OkucneHusi. Kak umnameHsieTcs
KMCNOTHO-OCHOBHbIN XapakTep 9TUX COeAMHEHUN Mpu nepexoge OT HaTpusa K xnopy? Hanuwwute
ypaBHEHNS peakuuin, OoKasbiBaloLWMX aMpOoTEPHOCTb MMAPOKCHaA antoMUHUS.

KomMnnekT KOHTPOIbHbIX 3a4aHU N0 BapuaHTamM No teme « Teopus XMMU4eCKon CBA3N»

BapuaHT Ne 1

1. Onpepenntb XapakTep CBS3el B MPOCTPAHCTBEHHbIX peLlleTKax KpucTanan4yeckoro
KPEMHUSI U TrepMaHusi, UMerwmnx anmasonogobHyto cTpyktypy. ObnagaloT nv 3T Tena
MeTanmMyeckon NPOBOANMOCTbIO?

2. CpaBHUTb KpaTHOCTb, 3HEPIMIO CBSA3EN U MarHUTHbIe ceoicTea Yactuly, CO*, CO n CO'.
CocTaBuTb aHepreTmyeckne guarpammol.

3. PykoBoacCTBYSICb pa3HOCTbIO OTHOCUTESbHBIX 3NEeKTpooTpmLaTenbHoOCTeN cBsasn O — O,
onpenenuTb, Kak MEHSeTCAa XapakTep CBA3WM B OKCMAAx 3feMEHTOB TpeTbero nepuoaa
nepunogunyeckon cuctemol .. Mengeneena.

BapuaHTt Ne 2

1. Ha ocHoBaHWM 4Yero MOXHO caenaTb BblIOOp Mexay MNMOCKOCTHOWM U nMpamMuaanbHOM
MOZenbio Npu onpeaeneHnn NPOCTPaHCTBEHHOW CTPYKTYpbl Monekyn BFz n NF3?

2. CoctaBuTb aHepreTU4eckyo avarpammy aTtomHbix opbutanen (AO) n MonekynspHbIX
opbutanen (MO) coegnHeHus LiH. Kakne opbutann B HEN ABNAIOTCS CBA3bIBAKOLWMMN, a Kakue
— paspbixnsowme? PaccuntaTb KpaTHOCTb CBA3WN.

3. Kak meToa BaneHTHbIX cBssen (BC) obbacHseT nuHenHoe ctpoeHne monekynbl BeCl, n
TeTpasgpuyeckoe CH4?

BapuaHTt Ne 3

1. Kak 1 noyemy M3MeHsieTCs BeNMYMHA yrra B BepLuMHax nupamMmumganbHbiX Monekyn OH;
npu nepexoe ot PH3; k SbH3?

2. OnpegenuTb xapaktep cBasen B kpuctannax MgS, ZnSe u InSb. B kakom crniyyae cBsasb
nmeet bonee nonspHbin xapaktep? Kakumum ceoncteammn obnagaroT AaHHbIE COeANHEHNA?

3. Kakon tun rmbpugmsaumm opbutaner atoma KpeMHusa npeglectsyet obpasoBaHuio
mMonekyn SiH4 1 TeTparanoreHMaoB KpeMHUA? KakoBa Ux npocTpaHCTBEHHAdA CTPyKTypa?

BapuaHT Ne 4
1. CocTaBuTb 3HEpreTMYeckylo guarpammy no Metoay MonekynspHbix opbutanen (MO)
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yactuy, NO*, NO 1 NO™ 1 cpaBHUTb UX KPATHOCTb U SHEPTUIO CBA3EN.
2. OnpenenuTb XapakTep CBA3en B KpUCTaNSIMYecKux CTpykTypax Teepablx BewecTs: KF,

BaCl,, cepa, noa, kapbug kpemuus. Kakumu ceonctBamum o6nagatoT AaHHble TBepable
BellecTsa?

3. MoryTt nu cyuwectBoBaTb Monekynsl Li; 1 Be, n kakoBbl kpaTHOCTU Mx cBasen? OTeBeT
MOTUBMPYNTE COCTaBMEHNEM SHEPreTUYECKUX Anarpamm.

BapwuaHT Ne 5

1. Kak meToq BaneHTHbIx cBszen (BC) obbacHseT yrnoBoe cTpoeHue morekynbl HpS u
nnHenHoe monekynbl CO,?

2. Kakyto xMMu4eckyto cBs3b HasblBalOT BOAOpPOAHON? Mexay Monekyrnamum Kakmx BewecTB
oHa obpasyeTtca? Noyemy H,O n HF, umesa MeHbLLYIO MOMEKYNAPHYIO Maccy, NNaBsaTCA U KUNAT
npu 6onee BbICOKMX TEMMNepaTypax, Yem Ux aHanorm?

3. Kakne cBs3M Ha3biBalOT BOAOPOAHBIMU, KakoBa UX MPOYHOCTb MO CPABHEHUIO C APYTMU
TMnamun ceasen? Npu Kakon TemnepaType paspyLuarTca BOAOPOAHbIE CBA3WM B BOAE M MNpw
Kakomn TemnepaType pa3pbiBaloTCHa CBA3M Mexay aToMaMun BOAopoAa U Kucnopoaa B Boge?

BapwuaHT Ne 6

1. Onpepenutb xapaktep cBssen B Monekynax SCls, SiCls, CIF; n IBr v ykasatb ans
KaXXOOM W3 HUX HanpaBneHue CMeLLeHUs 3IEeKTPOHHOW MMOTHOCTU CBA3W. Pacnonoxmtb
MONEKynbl B PS4 B Nopsgke yBENUYEHUS NONApHOCTM cBA3W. Kakummn cBoncTtBammn obnagatot
JaHHble coeAnHeHna?

2. B kakon us monekyn: H,S, H,Se nnn H,Te n noyemy yron mexay BaneHTHbIMU CBA3SMMU
BonbLue oTknoHaeTcsa oT 90°7?

3. CpaBHUTb KpaTHOCTM CBSI3EM U MarHUTHblE CBOMCTBA MOSeEKyrbl B, n MonekynsipHoro
noHa B,". CocTaBuTb 3HEpreTMyeckue amarpaMmmbl.

Bonpochl Anga KONnokBnymMma no reme «XmMus TBeEpAoro coctosiHms. Metannoxmmmsay

1. ®dusmko-xummnyecknin aHanms. Ero uenu n 3agayn. [lnarpammbl COCTOSIHUA U guarpaMmmbl
«COCTaB — CBOMCTBOY».

2. lNoHatne o dase, KOMMOHEHTE CUCTEMbI, HE3aBUCMMOM KOMMOHEHTe. [loHaTMe o
da3oBon gnarpamme ogHO- U MHOFOKOMMNOHEHTHON cuctemsl. MNMpasuno gas 'mbbca.

3. dasoBble gnarpammbl OOQHOKOMMOHEHTHbIX cucteM. Mpumepsl (Boga, cepa). YpaBHeHue
KnanenpoHa — Knayauyca. TponHble 1 kpuTuyeckme Touku. MNpasuno ¢as 'mbbea.

4. ®asoBble AgnarpaMmbl ABYXKOMMOHEHTHbIX cCUCTEM. T-X- guarpammbl, T-X- CeYeHus.
PaccnoeHue B xuakon gase. PaccrnoeHune ¢ BEpXHEN U HUXKHUIN KPUTUYECKMMU TOUKaAMMU.
CooTBeTcTByOWME T-X- Anarpammsbl (T-X-ceyeHus).

5. T-x- guarpamma (T-x-ceyeHue) IBTEKTMYECKOro Tuna. “VgeanbHaa” 9BTeKTMYeckas
Anarpamma (6e3 TBepaodasHou pacTtBopumMocTn). JlMHMA nukeuayca. YpaBHeHue
Wpénepa — Jle WaTenbe n kpuockonmyeckoe npubnumxeHme.

6. ®asoBble AuMarpaMmmbl  OBYXKOMMOHEHTHbIX CUCTEM. T-X-CeYeHne auarpammbl
9BTEKTUYECKOro TUMNa ANs cnyyash 3aMeTHON pacTBOPUMOCTU KOMMOHEHTOB B TBEPAbIX
daszax. JluHumn nukemnayca un conugyca. Cnyvain peTporpagHoro convmayca.

7. ®as3oBble AuarpaMmbl OBYXKOMMOHEHTHbIX cucteM. T-X- aumarpamma (T-x-ceyeHue)
nepuTekTuyeckoro Tuna (6e3 coeguHeHUn).

8. ®dasoBble AuarpaMmbl OBYXKOMMOHEHTHbIX CUCTEM. T-x- amarpammbl (T-X-CcedeHus)
OMHApPHbIX CUCTEM C KOHIPYSHTHO MMaBAWMMCH coeavHeHeM. [anbToHugbl u
Beptonnuabl: npeactasnedna H.C. KypHakoBa 1 ero nocrnegoartenemn.

9. T-x- gnarpamma (T-Xx-ceyeHue) OBMHAPHON CUCTEMBbI C NMPOMEXYTOYHbIM COEAUHEHUEM,
CNOCOOHbLIM pasnaratbCs NPy yBENMYEHUN TeMnepaTypbl MO NEPUTEKTUYECKON peakLnu.

10.®a3oBble guarpamMmbl  ABYXKOMMOHEHTHbIX CUCTEM. T-X-CEYeHus guarpamm C
HenpepbIBHbIMA  TBEPAbIMM  pacTBOpamMu. YNopsiAovyeHwe TBepAdblX pacTBOPOB.
CoeanHeHns KypHakosa.
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11.MpoaHanuaupoBaTb T-x gnarpammy. OnucaTb pa3oBble NpeBpaLLeHnst Ansi COCTaBoB: 9,
12 n 50 mon.% AS 1 NOCTPOUTb COOTBETCTBYIOLLIMNE KPpUBbIE oxnaxaeHus. Kakne macchl
Ag 1 As noTpebytoTcs Ans npurotToBneHnsa 3r aBTEKTMYECKOro cnnasa?

12.MMpoaHanuaupoBaTb T-x guarpammy. OnucaTtb pa3oBble NpeBpalleHus Ans COCTaBOB:
22, 48,5 n 60 mon.% Na v noctpouTb COOTBETCTBYHOLLME KpuBble oxraxaeHus. Kakue
mMacchbl Bi u Na notpebytoTcs ans npurotoBneHnst 3r aBTEKTUYECKOro crnnasa?

13.MpoaHanuaupoBaTtb T-x guarpammy. OnmncaTtb pa3oBble NpeBpalleHus Ans COCTaBOB:
20, 40 n 60 mon.% Ba n nNocTpouTb COOTBETCTBYIOLINE KpuBble oxnaxaeHus. Kakune
mMaccobl Ba n Na notpebytoTcst Ang npurotoBneHns 3r 3aBTEKTUYECKOro cnnasa?

14.TMpoaHanuaupoBaTb T-x guarpammy. OnucaTtb pa3oBble NpeBpalleHus Ans COCTaBOB:
20, 50,5 n 60 mon.% K u noctpouTb COOTBETCTBYIOLLUME KpUBblEe OxnaxaeHus. Kakue
maccel K n Cs notpebyworca Ons MPUroToBNeHUA 3r KOHIPY3HTHO NNnaBsLwerocs
TBEpOOoro pacreopa?

15. MNMpoaHanuaupoBaTb T-x gnarpammy. OnucaTb hasoBble NpeBpalleHnst 4 COCTaBOB:
22, 50 n 66,67 mon.% Na n nocTpouTb COOTBETCTBYIOLLME KpUBblE oxnaxaeHus. Kakue
maccel Na n Cs notpebytotca ans NpuroToBneHust 3r MHKOHIPYSHTHO NnaBsLencs
NPOMeXyTOYHON dhasbl?

16. MNMpoaHanuauposaTb T-x guarpammy puc. 1. Onucatb asoBble npeBpalleHus Ans
coctaBoB: 10, 23 n 30 mon.% Li, NnOoCTpoUTb COOTBETCTBYIOLLNE KPUBbBIE OXSTaXOEHUS.
Kakne maccbl Mg u Li notpebyoTca ons npuroToBneHnsa 3r KOHrPYaHTHO NaBsLwerocs
TBEPAOro pacTeopa Ha OCHOBE NUTUSA?

17.MpoaHanuauposaTtb P-T guarpammy yrnepoga. B kakmx ycnoBusiX MOXHO NPOBOAUTb
BblpallMBaHMe KpuUCTanmnoB anmMasa B yCcrnoBusax, BrmM3kMx K paBHOBECHbIM? MOXHO nn
nony4nTb anmas, KOHAEHCUPYS Napbl YACTOrO yrrepoaa?

18.MpoaHanuaumpoBaTtb T-x guarpammy. OnmcaTtb ¢pa3oBble NpeBpalleHus Ans COCTaBOB:
20, 40 n 60 mon.% Se u NOCTPOMTbL COOTBETCTBYHOLUME KpuMBblE oxnaxaeHus. Kakue
Maccbl Sn M Se noTpebyTca And MpUroToBneHus 3r 3BTEKTUYECKOro Cnnaea,
cogepxatlero oba NnpoMexyToyHbIX ceneHmaa onosa?

KomMmnnekT pa3HOYpPOBHEBLIX 3a4aY U 3agaHun Ang TekyLen artTrecTraumm
no teme «PacTBopbI»

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

2. Bbluncnute maccosyto ponto (%) BogHoro pactBopa caxapa CioHzOi1, 3Has, 4yto
Temnepartypa Kpuctannusauum pacteopa MuHyc 0,93°C. Kpuockonuyeckasi KOHCTaHTa BoAbl
1,86 kr-K/mornb.

3. Pacteop, cogepxawmn 0,512 r HeanekTponuta B 100 r 6eH30na, KpuctannuayeTtcsa npu
5,296°C. Temnepatypa kpuctannusaumm 6ensona 5,501C. Kpuockonunyeckas KoHcTaHTa 5,1
kr-K/monb. Bblumcnnte monsipHyto Maccy pacTBOPEHHOro BELLECTBA.

4. PactBop, cogepxawmni 3,04 r kamdopbl CioHigs O B 100 r 6eH3ona, Kunut npu
TemnepaTtype 80,714°C. Tewmnepatypa kuneHuss 6eHsona 80,2[1C. Bbluucnute
96ynnmMocKonmnyeckyto KOHCTaHTy 6eH3ona.

5. Beluncnute maccosyto gonto (%) sogHoro pactsopa rnuuepunHa CsHs(OH)s, 3Has, yTto
a70T pacteop kunut npu 100,39°C. B6ynnmockonuyeckas koHcTaHTa Boabl 0,52 kr-K/monb.

6. Bbluncnmte MonsipHyr0 Maccy HeanekTponuTa, 3Hasi, YTO pacTBop, cogepxawmn 2,25 r
aToro BewecTtBa B 250 r Boagbl, kpuctannuayetca npu - 0,279°C. Kpuckonuyeckasi KOHCTaHTa
Boabl 1,86 kr-K/monb.

7. Boluncnute TemnepaTtypy kuneHwuss 5%-Horo pactBopa HadpTanuHa CiogHg B GeH3one.
TemnepaTtypa knnexus 6eHsona 80,2°C. O6ynnunockonnyeckas KoHcTaHTa ero 2,57 kr-K/monb.

8. PactBop, copgepxawmn 25,65 r HekoToporo Heanektpormta B 300 r BOAbI,
Kpuctannuayetca npu - 0,465°C. BbluMcnvte MOMSIPHYIO MacCy pacTBOPEHHOro BeLlecTBa.
Kpunockonunyeckasi koHcTaHTa Boabl 1,86 kr-K/monb.
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9. Bbluncnmte KpMOCKOMMYECKYKD KOHCTAHTY YKCYCHOW KWUCMOTbI, 3Hasi, YTO pacTBop,
cogepxawmnn 4,25 r antpaueHa CisHip B 100 r ykCyCcHOM KUCMOTbI, KpUcCTannuMsyetcs npu
15,718°C TemnepaTtypa Kpuctannmsauum ykcycHom kncnotbl 16,65 °C.

10. Mpn pactBopeHun 4,86 r cepbl B 60 r 6eH3ona TemnepaTtypa KUMNEHUS ero
nosbicunace Ha 0,81°C. Ckonbko aTOMOB COLEPXWUT MOJSieKyna cepbl B 3TOM pacTBOpe.
Obynnunockonunyeckas KoHcTaHTa 6eH3ona 2,57 kr-K/monb.

11. CocTaBbTe MWOHHO-MOSIEKYNIAPHOE U MOJIEKYNSAPHOE YpaBHEHUA rmaponnaa,
npoucxogsawero npu cmewmBaHun pacteopoB K,S u CrCl;. Kaxpgaa u3 B3aTbiX conemn
rmgponuayeTtcss HeobpatMmo OO KOHUA C obpas3oBaHMEM COOTBETCTBYHOLIMX OCHOBaHUS W
KNCIOTbI.

12. K pactBopy FeCl; nobasunu cnegytwowme Bewectsa: a) HCI; 6) KOH; B) ZnCly;
rNNa,COs3. B kaknx cnyvaax rmgponua xnopuga xenesa (lll) yeunutca? MNoyemy? CocTtaBbTe
NOHHO-MONEKYNSAPHbIE YPaBHEHUSA rTMAPONN3a COOTBETCTBYHOLLNX CONEN.

13. Kakne wun3 conen: Aly(SO4)s, KzS, Pb(NOs3),, KCI noasepratwotca rmgponunsy?
CocTtaBbTe MOHHO-MOMEKYNSPHbIE U MOSEKYNAPHbIE YPaBHEHUS rMaponn3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadyeHne uMeeT BOOOPOAHbLIN nokasaTenb (7<pH<7) ansa pacTBOpoOB 39TUX
conen? PaccunTtanTe KOHCTaHTbl rTMAponn3a gaHHbIX COMeENn.

14. Mpn cmewmBaHun FeCl; n Na,CO3; kaxgas u3 B3ATbIX COMen rmaponuayertcs
HeobpaTUMO 40 KOHUa ¢ obpa3oBaHMEM COOTBETCTBYHOLUMX OCHOBaHUS U KUCNOTbl. BblpasuTe
3TOT COBMECTHbIN rMaposiu3 MOHHO-MOJSIEKYNAPHBLIM U MOSIEKYNAPHBIM YPaBHEHUAMM.

15. Kakyto cpeay mmetoT pacteopbl conen NasPO,, KoS, CuSO,4? CoctaBbTe MOHHO-
MONEKYNSPHbIE U MOMEKYNSPHbIE YpaBHEHUS rmaponmsa aTux conen? Paccyntante KOHCTaHThI
rmaponnsa gaHHbIX COnewn.

16. Kakune na conen: RbCl, Cry(SO4)s3, Ni(NO3),, Na,SO3; nogsepratotcs rmgponnsy?
CocTaBbTe MOHHO-MOMEKYNSIPHbIE U MOMEKYNAPHbIE YPaBHEHUS rMaponun3a COOTBETCTBYHOLLNX
conen. Kakoe 3HadeHne uMeeT BOOOPOAHbIN MNokasatenb (7<pH<7) ana pacTtBOpPOB 3TUX
conen? PaccunTtanTe KOHCTaHTbl rmaponn3a gaHHbIX CONen.

17. Kakas 13 gByx conen npu paBHbIX yCrnoBuax B 6ornbllen cTeneHn nogsepraeTcs
rmgponunay: Na,COz; unu Na,SOg3; FeCl; unu FeCl,? NMoyemy? CoctaBbTe€ MOHHO-MONEKYNSAPHbIE
N MONeEKyNsipHble YpaBHEHUS TMAPONN3a 3TUX Conemn.

18. Kakas 13 gByx conen npu paBHbIX yCrnoBusax B Gonblien cTeneHn nogsepraeTcs
rmgponuay: NaCN mnnun NaCIlO; MgCl, unu ZnCl,? MNovemy? CocTtaBbTe MOHHO-MOSIEKYNAPHbIE U
MOMNEKYNSpHblE YPaBHEHNSA TMAPONMN3a COOTBETCTBYIOLLIMX COMEN.

19. Kakne wun3 conen: K,COs, FeCl;, Ky;SO4, ZnCl, nogsepratoTca rmaponmsy?
CocTtaBbTe MOHHO-MOMEKYMSIPHbIE U MOJSIEKYNSIPHbIE YPaBHEHUSA rMOPOiM3a COOTBETCTBYHOLLMX
conen. Onpegenute 3HayeHMe BOAOPOAHOrO nokasatesnsa ansa atnux conen (7<pH<7) pactsopos
3TNX conen? Paccuntamte KOHCTaHTbl rMaponn3a gaHHbIX CONewn.

20. CocTtaBbTe B MOSEKYSISIPHOM 1 MOMEKYNSAPHO-NOHHOM (hOpMe YpaBHEHNSA peakLni:

a) CuCL, + N8.2C03 + H,O —...;

0) FeC13 + HCOOK + H,O — FeOH(HCOO), + ...

21. BbluMCNUTb KOHCTaHTY rmgponusa cyrnbdura HaTpus, cTeneHs rugponunsa conu 8 0,1
M pactBope u pH pacTtBopa. HanuwuTe MOHHO-MOMEKYNSAPHOE U MOSEKYNSPHOE ypaBHEHME
rmgponusa cynbgura HaTpus.

22. BblMUCNUTL KOHCTAHTY rmaponuda optodocdata HaTpus. Onpegenute 3Ha4YeHus
BOAOPOAHOrO nokasaTens pactBopoB optodocdaTa HaTpus; a) 2,4 M n 6) 0,1 M? Onpegenute
cTeneHb rmaponusa. HanvwuTte MOHHO-MOMEKYNSIPHOE N MOSNEKYNAPHOE ypaBHEHWE rMaponusa
opTtodhocaTa HaTpus.
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KomMmnnekT pa3HOYpOBHEBLIX 3a4ay U 3agaHun Ang TekyLwen arTrecTraumm
no teme «KomnnekcHble coeanHeHnsa»

1. Onpegenute 3apsg KOMMMEKCHOrO MOHA, CTEeNeHb OKUCIEHUS U KOOpAMHALMOHHOE
yncno Komnnekcoobpasosatens B coeanHeHumsax [Cu(NH3)4]SO4 Ky[PtClg], K[AgQ(CN),].
Hanuwwnte ypaBHeHus guccounanmm 3TMx coeMHEHNIN B BOAHbBIX pacTBOpax.

2. CocTaBbTe KOOpPAMHAUMOHHbIE (OOPMYIMbl CAedyLWMX KOMMEKCHbIX COeUHEeHUN
nnatuHbl: PtCly-6NH3; PtCly-4NH3; PtCly-2NH3, KoopamHaumoHHoe yuncno nnatuHbl (IV) paBHO
WwecTtn. Hanuwmnte ypaBHeHne guccoumauumn aTux coeauMHeHnn B BOOHbIX pacTtBopax. Kakoe m3
CoeINHEHUI ABNAETCA KOMMSEKCHBIM HEANEKTPOSIMTOM?

3. CocTaBbTe KOOpPAMHAUMOHHbIE OOPMYIMbl CAEedyHLWMX KOMMEKCHbIX COeUHEHUN
kobanbTta: CoC13-:6NH3; CoC13-5NH3; CoC134NH;3. KoopauHaumoHHoe 4yucno kobanbta (ll1)
paBHO WecTWU. HanuwuTe ypaBHEHNA guccoumaunm 3Tmx coeguHeHnn B BOAHbIX pacTBOpPax.

4. CocTtaBbTe KOOpPAMHAUMOHHbIE (OPMYIbl CAeAyLWNX KOMMMEKCHbIX COeaMHEHUN
cepebpa: AgCI-2NH3; AgGCN-KCN; AgNO,-NaNO,. KoopanHaunoHHoe 4ucrio cepebpa paBHO
ABYM. HanvwunTe ypaBHeHNa auccoumaumm aTux COeanHeEH B BOOHbIX pacTBopax.

5. W3 coyvetaHma yactuy Co®, NH;, NO, u K' MOXHO COCTaBUTb CeMb
KOOPAMHAUMOHHBLIX  (POPMYST  KOMMMEKCHbIX CcoeauHeHun kobanbTa, OAHa W3  KOTOPbIX
[Co(NH3)6](NO2)3. CoctaBbTe hopMyribl APYrMX LLIECTU COEQUHEHNA U HANULWNTE YpaBHEHUSA UX
anccoumaumm B BOOHbIX pacTBopax.

6. U3 covetanus yactuy Cré*, H,O, CI' n K MOXHO COCTaBUTb CEMb KOOPAMHALIMOHHbIX
dopMyn KOMMMEKCHbIX COeauHEeHM XxXpoma, ogHa wu3 kotopbix [Cr(H2,0)e]C13. CocTtaBbTe
dopMyrnbl APYrux LIECTU COEOUHEHUM U HanuwuTe ypaBHEHUs UX Auccounaumm B BOAHbLIX
pacTBopax.

7. Hanuwmnte BblpaxeHnst Ons KOHCTaHT HECTOMKOCTM KOMMeKCHbIX noHoB [Ag(NH3),]",
[Fe(CN)e]*, [PtClg]*. Yemy paBHbl CTENEHb OKUCIEHUS] U KOOPAMHALMOHHOE YKUCIIO
KomnnekcoobpasoBaTenemn B 3TUX MOHaX?

8. Hanuwunte BbipaXkeHna Ans KOHCTaHT HECTOMKOCTU CneayroLwmnx KOMIEKCHbIX MOHOB:
[Ag(CN)J], [Ag(NH3)-]*. [Ag(SCN),]. 3Hasi, YTO OHM COOTBETCTBEHHO pasHbl 1,0:10%; 6,8:10%;
2,010 ykaxuTe, B KakoM pacTBope, coAepXalleM 3TV WOHbI, MpYU PaBHON MOMSIPHOM
KOHLIEHTpauwumn noHos Ag* 6ornbLiue.

9. Tlpu npubasneHnn pacteopa KCN «k pactBopy [Zn(NH3)4]SO, o6pasyetcs
pacTtBopumoe KomnnekcHoe coeaunHeHue Kj[Zn(CN)y. Hanuwmnte MonekynspHoOe M MOHHO-
MOJIEKYNSIPHOE ypaBHEHUS peakumn. KOHCTaHTa HeCTOoMKoCTU Kakoro mowa: [Zn(NHs)s?* unm
[Zn(CN)4]**, GonbLlue? Mouemy?

10. KOHCTaHTbI HECTOMKOCTU KommnekcHbix MoHoB [Co(NHs)e**, [Fe(CN)g]*, [Fe(CN)sl*
COOTBETCTBEHHO paBHbl 6,2:107% 1,0:10°"; 1,0-10™**. Kakoln M3 aTnx nMoHoB siBnsieTcs Gonee
NPOYHBbIM? Hanuwmnte BblpaXXeHUs ANA KOHCTAHT HECTOMKOCTU YKa3aHHbIX KOMMSIEKCHbBIX MOHOB
n oopMyIibl COEANHEHUI, coaepXKaLlmMX 3TN UOHbI.

20.2 NMpomexyToyHas aTrectaums

lMpomexyToyHasa aTTecTaums No AUCUUNIIMHE OCYLLLECTBNAETCA C NOMOLLLIO CeayoLLmX
OLIEHOMHbIX CpeacTB: cobecegoBaHNE MO 3K3aMEHALIMOHHbLIM buneTam (no buneram k 3a4eTy)

MepedveHb 3adaHuli, mem peghepamos, mem npezeHmauyul, Kypcosbix, 00krados, mpebosaHusi K
rnpedcmassieHuro nopmaosiuo, 80MPOCO8 K IK3aMeHy (3adyemy) u nopssdok ghopmuposaHust KUM

OnucaHne TexHonormm nposeneHnda

TpeboBaHUSA K BbINMONMHEHWNIO 3a4aHWIA, LWKanbl U KPUTEPUM OLIEHNBAHMS

Cm. ©OC MPUNOXEHNA
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