WK N3OATEJIbCTBO «PYCCKOE CJTIOBO»
)

Haw noaxon
K NOBbILWEHNIO KayecTBa
oO0yueHna xsmumun

K.x.H. HuHa CmenaHosHa HosowuUHCcKasa



\ Kypc «OCHOBbI HeOpraHM4ecKon XumMmmnm»
7-9 Knaccbl

MpumepHas obpasoBaTenbHas nporpamma y4ebHoro Kypca
«OCHOBbI HEOPraHMYEeCKOM XMMUN. 7—9 Knacchbi»
BKNnovyeHa B PeecTp npuMMepHbIX OCHOBHbLIX 06pa3oBaTernbHbIX NporpaMm
(opobpeHa peweHnem PYMO no obiemy obpasosanuto NCPO PAO,
ANpoTOKOS OT 28 ceHTsabps 2021 r. Ne 4/21)

3aBepLleHHasa NUHUA y4ebHnKoB rno Kypcy « OCHOBbI HEOPraHUYECKOU XUMUNY
noaroToBneHa B cooTBeTcTBUM ¢ TpeboBaHusmm ®IFrOC ocHOBHOro obuiero
obpasoBaHusa 2021 r. no xumuu (yrnyorneéHHbIN n 6a30BbIN YPOBHW)
n NpnmepHon obpasoBatenbHOM nporpamMmmbl y4ebHoro kypca « OCHOBBI
HeopraHN4Yeckon XuMMmn. 7—9 knaccbi»

Kypc «OCHOBbI HEOpraHM4YeCcKon XMMnm» N3y4aeTca Ha NPOTAXKEHUM
Tpéex nert (7-9 knaccol) unu AByX et (8-9 knaccel).

[Mporpamma kypca onsa 7 knacca paccymMtaHa Ha 1 4 B Hegento (34 4).
B 8 n 9 knaccax B 3aBMCMMOCTU OT BO3MOXHOCTEN 0BbpasoBaTesfibHOW opraHu3aummn
npegycMoTpeHa Harpy3ska 2 unm 3 4 B Hegento (70 nnu 105 4) B Kaxkaom Kracce.

-
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MexnpeameTHble cBA3N. CBA3b € KU3Hb

O pusvka — HayKa A3 HAYK!
Bceé Buepepu! Kak MaJjio 3a miiegamu!
IIyveTs XUMEA HAM OyVIeT BMecTo PyK,
ITycTh cTaHeT MaTeMaTHKA OUAMH. MACCOBASl A0NS NPUMECEH B CMECH
He paznyuaiiTe oTHX Tpéx cecTép Benomunte
TO TaKoe 005149 1 NpoueHT, aennmMmoe, nenMTeNb, 4aCcTHOEe
IToszmaHnA Bcero B MOAJYHHOM MHUpe ! P i
ALY 1pe, NocTaebTe Lenn
TOI‘,[[a JHITH ﬁyHeT YM nriaas OCTep y3HaTb, YTO NoKazblBaeT MaccoBad JoNnd npmmeceﬁ B CMeCH.
H 3HAHLC UeJ0BeUecKoe ]I[Hpe_ HayuynTbesl pellatb 3a4a4r ¢ UCMNoNb30BaHWeM 3TOM BENNYUHbI.

Mogymairte
Y1O 03HayaeT Hapnucb Ha YNakoBKax MOnoKa: «MaccoBaa pons Kupa
3,2%»7

NPEAMET XMMWW. CBOWCTBA BELLECTB

BcnomuuTe
Yrto uayyaiot 6uonorus, reorpacdua? F *
l'Ae paHblLe Bbl CTANKUBAINCE CO CNIOBOM «XMMUA»? 7. V3 kypca reorpadpum Bam W3BECTHbl 03&8pa, B KOTOpbX A00ObiBalOT

MNocTaebTe Lenn conn. Ha3oBuTe HEKOTOPHIE U3 HUX, PACMOJIOXKEHHbIE Ha TeppPUTOPUN
¥Y3HaTb, UTO M3y4yaeT XMMUA, K KaKOWN rpyrnne Hayk OHa OTHOCUTCA. Hallei cTpaHbl.
HayuuTbeca paznuuaTek Tena 1 BelllecTsa.

Mogymaiate

2
324aM HyXHO h3yaT, XuMuio? 6) OT6pOCHB TpY BYKBLI MOAPSA B Ha3BaHUM KPYMHOMO MIEKOMUTalo-

Wero oTpsiaa XWLLHLIX, Moly4MTe HasBaHWe XMMUYEeCcKoro aJIeMeHTa,
aToMbl KOToporo 06pasyloT NPocToe BeLecTBo — MeTasll.

B) OTGpockTe ofHy GYKBY M3 Ha3BaHWSA MONlYBOAHOIMO MIEKonuTalo-
YUCTBIE BELWECTBA U CMECHU BELLECTB =
— Lero cemeicTBa rpbI3yHOB W MONy4nTe Ha3BaHNe XMMUUIECKoro ane-

Kakue npupoaHbie cMecy BeLlecTs U cnocobbl paaneneHms cMeceit na- _ MeHTa, aToMbl KOTOpPOro 06pasyioT NPOCTOe BELeCTBO — HeMeTaul.
BECTHbI BaM U3 NOBCEAHEBHOM XM3HN? MpuBeANTE NPUMEpH.

MocTaebTe uenn

YaHaTth, 4emM OTNMYaIOTCH YUCTLIe BelllecTBa OT CMecei BellecTs.

MayuuThb Ha NpakTUKe HeKoTopsle cnocobbl paafeneHus cMeceit. 9. Ha npuBane TypuCcThbl pacckinann Bclo Cofb, M OHa cMeLlanach C Mnec-
Noaymaiite KoM. Kak TypucTam O4UCTUTE COJb OT NpUMecein?

MOXHO N U3yyaTb CBOMCTBA BOABLI, UCNONbL3YS ANS 3TOM0 MOPCKYIO

BOAly? MOXHO N1 NUTL MOPCKYIO BOAY?
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3 OcHoOBbI HeopraHn4YecKkou Xxumuu
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F

PasHoypoBHeBbIe 3agaHus

1. YkaxuTe, o Kakmx BellecTBax MOET peYb.
a) NMpu o06bI4HbIX YyenoBusx 6GecuBeTHasa XnakocTe, 6e3 BKyca n 3a-
naxa, sakmnaet npu tTemnepatype 100 °C, 3aTrBepaeeaetT Npu Tem-
nepatype 0 °C. OOHO 13 cambiX pacnpocTpaHEHHbIX BellecTB Ha Nno-
BEPXHOCTU Halleil nnaHeTol. ExXeOHeBHO KaXOoMy 4YenoBeky AN
HOPMalIbHOW XW3HedeATeNnbHOCTU HeobxoQumo OO0 2 N 3Toro Be-
LecTBa.

2. Y10 MOXeT BbITb NpekpacHee GeckoHeyHo pasHoobpasHoro niameHu
kocTpa! [opslwye B Kicnopode ApOBa MO3BOJMSIOT HAM COrpeThbes,
MPUrOTOBUTL Ha OrHe NULLY. Ho MOXeT HacTynMTe MOMEHT, KOrfa Koc-
TEp NpeBpaTMTCA B Noxap. KTo BUHOBEH B 3TOM: KUCNIOPOA, UAW Yeslo-
Bek? O6cyauTe aTOT BOMPOC B KNacce.

* —

4. Ecnu 3a npasgHWYHbLIM CTONOM Ha Ballly oexay Nnonano *UpHoe NATHO
1 Bbl HE MOXETE Cpa3y Xe 3aHATLCH elro BelBeeHWeEM, peKkoMeHOyeTCq
HemMe[JIeHHO 3ackIiNarb NATHO cosbio. MHorga nocne Takoi OﬁpﬂﬁoTKlﬂ
NATHO NOSIHOCTBIO UcHe3aeT. Ha KakoM SBNeHUW OCHOBaH 3ToT cnocob
BLIBeAeHWA NATeH — HPU3NYEeCcKOM UM XMMUYeCKoM?

* —
8. Mo onwucaHuio ocobeHHocTel CBOMCTB, 3HaKOMbIX obnacTei NnpuMeHe-
HWS YK&XKUTE, O Kakux BeLlecTBax UaET peyb.
a) N2 soabl poauTtes, a Boael 6outes. LLinpoko npuMeHseTcq B Ky-
NIMHApPWKX, KOXEBEHHOM [fene, TeKCTWU/IbHOW MPOMEILINIEHHOCTU
nT.A0.
6) OpeBHWe KONTHI Ha3bIBaNU ero «kamHem Hebax. Mo ero UMeHKn Ha-
3BaH Bek. 3TO NNacTU4YHLIA MeTann, cnocobeH Nnerko KoBaTbCsl Kak
B XONIOJHOM, Tak 1 B HArpeToM COCTOSHUM.
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*

8. lNpouuTaiTe OTPbLIBOK M3 CTUXOTBOPEHMA M. dyaHuka. 9. OtragairiTe U NOACHUTE 3aragky.

FoBOPST, 7l 1 Ty4a, N TymaH, FOBOPSIT, OHa Be3fe:

YT0 Ha BoCceMbaecsT W py4eid, n okeaH, B nyxe, B Mope, B OkeaHe
MPOLIEHTOR W netaio, u 6ery, M B BOOONPOBOAHOM KpaHe.

W3 BOOB COCTOUT YENoBeK. M cTeknsiHHOM BbITb MOTY. Kak cocynbka 3amepsaerT,

Wz Boabl — foGaenio — B nec TymaHoMm 3anonsaer,
POAHBIX €ro pekx. Ha nnuTe y Hac KMNUT,

Wz Boab — noGaenio — Mapom YyaiHUKa WKUNUT.

Vo son noﬁan:ﬁﬁh HTO €ro Hanowin. Bea Heé Ham He YMbIThCH,

_ He HaecTbCH, He HanUTLES.

13 gpeeHen oAbl pPOOAHWKOR, CMEIO BaM S [ONOXMUTb:

M3 KOTOpPLIX 1 OenkHl, .. I
W npagembl ... Bea Heé Henbas NPoOXMTh!

Bona, o koTopor UOET peyb B CTUXOTBOPEHUW, — YMCTOE BellecTBO
nnK pacteop? Ecnwn pacteop, TO kakMe KOMMOHEHTbl MOTYT BXOAWMTb
B ero cocrae?

10. Pacnonoxute popmyrnbl BELWWECTB B Nopsake BO3pacTaHUa OTHOCK-
TenNbHLIX MONEKYNSapHbIX Macc BelWEecTB W nonyyute gpamunuio pyc-
CKOro Y4&HOro-Xumuka.

H,0 | Na,SiO; | Mg(OH), | co | znO | Ba(NO,), | K,SO,
n C M 0 0 B o)

- HazoeuTe Bce CoeMHEeHNs 1 pacnipefenTe X Mo Knaccam.

8. Mauexa paapelurna 3oyLUKe noexaTb Ha Gan Tonbko nocne Toro, Kak Mcnonk3ys AONOHUTENLHHE MCTOMHUKU WHopMaumu (C. 165),
OHa pa3fenuT CMecb MeHbIX, XeNe3HbiX U OPEeBECHbLIX OMUIOK. Mo- noaoroToebTE COO6|JJ,GHMB O ponn 3TOrO y4eHoro B CTaHOBIIEHUW XWN-
MoruTe 30J1)'UJKE 6|:||CTp0 CrPaBUTLCS C aanaveii. B kakoli NocnenoBa- MU 'I;aK Hayku. YTO M3BECTHO BaM O ero Bknajge B pasepuTne apyrmx
TeNLHOCTH 1 KaKM1 MeTOAaMN CNeflyeT pPasfiensiTb yKazaHHYIO CMech? HEyK
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5. PaspabortaiiTe uccnenoBaTtebCKUii NMPoekT «Cnocobbl 0YUCTKU BOAbI
B MOXOAHbIX YCIIOBUSX».

6. PaspaboTtaiiTe npoekT «0OroHe Ha cnyxbe 4Yenosekax». [logrotoeeTe
npezaeHTauuio Ang oOHOKNACCHUKOR N Mnadllnx LWKONbHUKOB.

9. CoBMecTHO C TORapullaMu NOoAroToBbTE Nokna o 3Ha4eHWW pacTBoO-
poB. PackpoiiTe B HEM ponb pacTBOpoB: a) B npupoge; 6) B BbITy;
B) B NMPOMBbILWLNEHHOCTW; ') B CeNbCKOM XO03dWcTBe. Pacnpepenure
yacTW goknaga cpegw YneHoB Balwen rpynnel. Mcnonbaynte pasnuy-
Hble UCTOYHWKKU MHpOpMaUUK (Hay4YyHO-NonyndpHaa nutepartypa, 3H-
uuknonegun, MHTepHeT; c. 165).

10. CoBMecTHO ¢ ToBapuvLLlaMK noaroToesTe cooblleHne o BbiOgneHum
30n0Ta M3 N3aMesib4EHHOM 30MOTOHOCHOW NopoAkl. YKaxunTe pasnmyuns
CBOWCTB 30N10Ta W NMycTon nopodbl. Micnonbaynte OononHUTeNbHLIe
MCTOYHWUKM WHDOpMaUWK (HaydHO-MonynapHas nuTepatypa, 3HUWK-
noneauun, MHTepHeT; c. 165).

. MNogrotoeeTe coobuweHna Ha cnegyowme Teme (No ewlbopy): «Ponk

BOOB B NpUMpoaes, s3Ha4eHne BOoOLlI Ona Yenceekas, «Ocobble caoii-
CTEa BOOk! .

. MopcumTaiTe, CKONLKO B CpegHem NMTROE BOAL! Bbl pACXOQyeTe exe-
OHeBHO. Henb3a Nk yMeHbLWMTE pacxog Boasl?
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No3HaBaTernbHbLIEe cBeAeHUs

JHAETENHW BH?

Ona sggafmen pexa agr ceAamenHa. B obd pogax esce-
MoMHO OMEIBAITCA TRICAYH Jogefi, H OpH 3ToM B Boge He
ofHApVHIOHO HH ogHOrM BoOYIHTONA HH(OROHOHHOTO 8-
GomepaHNA. 9T0 CERASAHOC ¢ TeM, 9TC B FCTLE DOKH PACIO-
MATAITCH SAJeEH caMopojHoro cepedpa, B npEGpextHLIX
BOHAX PORH HAXOTATCA CAMLIe EpyOHER B Homgmm MecTo-
posgeHnda cepebpa. IlosToMy B Boge I'aHra MHOMO QACTHIL
cepefpa, ofaamanmuy GAKTEepHONAHEIM NeficTEHAM .

JHAETENW BRI

IOpepgarpedacEilf moaT IN'oMep HaZBAT DOBADEHHVED COIL
sboxmecTBeEEONM . B Te manékAe BpeMeHA 0HA DeHHIACH
BRIINe 30010TA. HE-38 MeCcTODMHIeHAR COMH OPOHCKOIHIR BO-
EHHLIS CTOARHOBEHHSA, 8 HEXPATEA COMH ¥ HACSNeHHEA BRISLI-
paJa scoaaHEe GvETEs. M.B. JloMOoHOCOR DHCAJ, 9TO B €0
BpeMA BA YeTLIpE-OATE ILTHTOK COMH B HeKOTOPEIK CTpaHK
MOEHED G110 EYIHTE pada. Moorme miemena B [eaTpantgoft
Adpare OTIABATH 38 YAINKY COMH YAMEY soaoTa. B KaTae
B XIII . B3 kaMeHgofl COMH ToIaTH MOHOTLL.

JHAETENW BH?
Co/laHad KHCA0TA CONeDMHTCH B MeIyIoYHoM cope. OHa
cIocofCTEVeT IepeBa PHBAHNI0 ININH, VOHBAST pASIHYHEIS G0~

NMeGHeTBOPHE e AKTeDHH (BoabygETeIad Xonepel, THOA H Ip. ).
IIpn BegOCTATES COMAHOl KHCIOTLI B MEATVI0OUHOM COKe Bpa-

OcCHOBbI HeEOpPraHN4YeCcKoON XNMunun

YyeOHUK. 7 Knacc

AHAETENK BRIY

E 1907 r. B CIITA pununa Kopra npodeccopa . Jlam-
fepra «Clefnl Opomaore: PASPAJILIBAHHE CeKPeTOR ApXeo-
JIOTHH ¢ IOMOINEI X HMAH ».

Mo mMEeEHn mpodeccopa Jlambepra, oTIHYHe Jel0BeKA
OT 3HBOTHOT'O COCTOHT BOBCS He B TOM, YTO YeJ0BeE OPH-
MeHAeT OPYIHA TPVIAa HIH BAajeeT peunio. HopecTHO, 9TO
HeEOTODEIe ITHIE] TOMe IPAMeHAIOT OPVIHA TPYIA, & OPH-
MATEI JAM:e CI0CO0HE] HY COBSDIIeHCTEORATE. CHCTEMA CHI-
HANOB, HCOOARSYVEMAA HeKOTOPEIMH HHBOTHEIMH, MOMET
GLITE HACTONLK O pasHoobpasoofl 0 caomHaol, 9To of BOOIHS
JOTHYHO OTOEASCTEHRTE ¢ 4eaoBedeckoll peuLio.

JlambepT CYHTAST, YT YeI0BeE CTAJ OTAHYATECH OT HH-
BOTHEIX TOTHOA, KOMJA HAYYHACA OPOBOIHTL XAMHYSCKHE
PEAKITHH .,

IleppeiM mMaros OLIT0 HCOOILIOBAHHE Yel0BeKOM OrHS
018 XEMHYeCKON0 MPEeBpalleHaa KaMHel (BRINJIABKA MeTAT-
JI0B), TMHHEI (HETOTOBRMeHHe HeDAMHKH) H OPHTOTOBRISHHA
ONHIMH. 3ATeM DOCTENeHHD eMY FIATCCE OCBOATE DepepaboTRyY
PACTHTAILHEONC H 3HBOTHON CLIPLA: BRINeUKY Xaeba, OpHNO-
TORJISHAS MHBA, OKPAITABAHAS BOMOKOH, IVOIeHHS KoM, HO-
roOTOBRJIeHHS APOMATHYECKHX BellecTB. YeaoBek, KAk oIpege-
JuJI ero JlambepT, 3T0 «0RIATeBINeS X HMHEeH ABOTHOS |
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=121 aAd DO : OI'C e : 2 _
Vi 0
Pd C Pa0Q0 Ad00PATOPHbIX OlNbITa O OOMa e
@BI‘IPE,D,EJ‘IEHHE MACCOBOA OONKM CAXAPA B YAE JomaiuHui

Beuepom, morga GymeTe DHTE WAH, SANOMHEATE, CHOTBEC
UARHEIX JOMEK CAXApE BE Jo0ABRIAeTe B WAINKY (cTaKax,
EPY:EEY), TTobsr gal crat caagenm. C momMomss Mepeoro era-
KAHUNHA, KOTOPER HABSPHAKA 80T ¥ BAC HA HYXHe, OIIpegeIn-
e ofEEM CROSH UATIKN (CTARARA, KPVEHN). ¥ UTHTE, TIT0 MACCH
(B rpamueax ) vas (BOMEI) B TalTHe (CTAKAHE, VRS ) UHCISEHD
paeEa ero ofwémy (B muarmrnrpax). Macea caxapa B ogmost
UAMHOE JocEke pagHa b r. Onpegeane Maccy pacTBOpA (CJIEHO-
o WAA ), BEIMHCAHTE MASCOBYE TOIE CAXARA B HEM .

VagaliTe v cBOMX qpyaedl, WAl ¢ KAKOHN MACCOBOM MO CA-
XApA 0HH ITLET.

@ BbIPALLUWMBAHHME KPWUCTANNCE COMA

1. B aprpoeyvio GaHEY HAMSHTE MOPATER BOJEL B IIOPIIR AN,
NepeMelInEAd, HACKIARTE B Hee codb (HATIpRMe], MeTHER Ky-
mopoc) Ao TEX IIop, OOKA GHA He IEDECTAHET PACTEOPATECH.

2. Ocropomae omrIETpY AT DOAYVISHHEN pACTEOD
COMH Tepes BOpOHEY © BaTol (rasTp) B Eoaby mun gpy-
ryee GaHHY, OGEpEYVTYEY TEAHBEY IAA TETLTOHS00ED AR
(ocTHEAERE A0mEHO GBITE MEe I TEHHEM J.

3. Bosenmre puTe. K ogmomy ef woEmy npmesmnTe
KpRCTALARE coal (saTpaska). Jpyrol KoHeD IpHESE -
Te K cepegnHe Datoux#. [lanoury ODolommTe IomepEs
OTEEpCTHA GAHEM TAH, UTO0R SATPAREA OOYVCTHASCE TIOT-
TH Zo THA GAHEN I He RacaTack eé crexor (pre. 6BT).

[prepoiiTe GAaHEY TEAHE FUIH GYMATGH H GCTABLTS
&8 HA BT, TTOOR! BEIDOC KPVITHET Eprerart. (6nrm-
HO HA HATES BEPACTAST HECEOABEC HpHCTALIOE. Hago

Fuec. 67. Bupampaeaane
EpPHCTANLIA

FRcnapiraHT 10

@ MOOENMPOBAHWME MONEKYN

Henonesya nmasctoans (mnmn mpeTEYE GYMAry B BOMUHNIIR),
HMETOTOBETE MOTEIH MOTEH ¥, COCToRIK :

a) M3 OIMEAKOEEIX ATOMOE! MOJEIHN MOVIEEVIE 030HA (cocTo-
HT 3 TPEX NoCTeI0BATEIEHD COBTHESHHEY TPYT © JpyToM D07
yraom npramepEos 120° aromMos EMCTOPOTA) B MOTEE VLD BOIO-
poga (cocTOMT B8 TEYX ATOMOB BOJOPOTA);

PACTHMTENEHBIE MHOWKATORH

Hecmexyitre geficTENS EMCIOTEL M OIETOYH HA PACTEODEL, Mo~

OpH CMEIIHBAHAE BOJE B HAMeALUSHHEIX JISIecT-

Oomawkwi Bs OHPAINEHHEX GPYETOB, ATON, IHCTEEE PASHELX

skcnepumenT 17 |[HATPEMEDR, KPACHOKOUAHHOH KamyceThl). B kauecTse

[CIIOIESYHETE CTOIOBE VECYC AN PACTEOD JIMMOH-

THI; B EAYECTES PACTEODA MIEMOYH — PACTEDD Cpe-

- [MCTEH CAHTEXHHAHKHN, COJEURAINErT (CM. STHHETEY)

HATPHA (KAVCTHUECEVEY cony), Hanpumep « KpoTs,
P XOBEICT BEEHOTD MELTA.

\‘. raTEl EAGIDIeHN ofopMETE B TETpAIM B ERIE

Tafzuya 28
Pacrureasnsie HEREATOPED

LesT nirseHTa (MHOWEATORE]

lan .. B pACTEBORS B pacTECpS
SCTECTESHHEIA EMCNOTE WENCHK

JoMaLHERA
aEChepreHT 11

JoMaLuHERA
aEcheprMeHT 16
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3apava yuyebHuKa — yunuTb. [NpuBeaeHsl anropuTMbl BaskKHENLLIN
obpa3ubl peleHns pacyeTHbIX 3agau MACCOBAS! [IONIS NPUMECER B GMECH

AJTopHTM ONPeT eI eHH A @ Bagaga 1. pmE ouncree 400 r pogonposorEoft BOAR] mo-
OTHOCHTILHOH MOMeRYIAPHOH MACCh] Bellec TBA : AVIHAE 2 r npuMeceff, OnpefeinTe MACCOBVIO DOIK (%)

1. B Heprogngeckofi cAcTeMe HafiTH CHMBOJEL X HMHHEe- OpAEMecei B BomoOpoBoHON BOTE.
CEHX SVIeMeHTOR, BXONAIHY B COCTAR MOJMSKYJIE BeIIleCTEA,
H BHIMHCATE OKPYTEHHEe SHAYeHAA OTHOCHTeILHEIX ATOM-
HEIX Mace (4.).

Hdano: Peutenue

micuecH) = 400 0 BLIMHECIHM MACCOBYI TOJK OpHMe-
miopamecefi)= 2 celt B pogonpopoguofl Bome:

a £

i OpEMecei)
micHacH)

ANropHTM cOCTABIeHEA POPMYILT COTH
EHCI0POTCHTepEaneil EHCI 0 TE

1. 3aNHCATE PATOM QODMYIL ATOMA METALIA H KHCIOT-
HOTO OCTATEA, YHABATE CTEIeHE OKHCASHHA ATOMA MeTAIIA
H BADAT EHCIOTHOTO OCTATER.

2. o ofmeMy OPHENHENY FPABHATE BAPATL] H DOIVIATE
HHISECE.

3. BpecTH HHAeECH B QopMyay coan. Beam mpH sToM He-
obx oMo o60OHAYHTE HOCKOALKO KHCAOTHLIX OCTATEOB, TO

IIpannaa HOMeHEAATYPH GHHADHEIX CO8THHeHHIi

1. B gaspannax OHHADHEIX coelHHEeHAR cHAYAIA VEASLI-
BAIOT B UMEH WMEeILHOM AT e e HASBAOHS MIeMOHTA, ATOMEL
EOTOPOTO HMEeWT OMpUlamelsHyn CTeleH:E OKHCIeHHA.
K mopHR Jgpesssessass =- = Bomme

Npapnaa mogiopa koadhHIHEATOR

+ ECTH 9ACIC ATOMOE HAKOTO-TO SJIeMeHTA
B OTHOH YACTH CXoMLI DOARITHEA Y&muyoe, a B Ipv-
rofi MeyEfmmoe, To Oepen popMyaofl ¢ HeUSTHLIM
QECI0M ATOMOE HATO DOCTADHTE RosddrnmenT 2,
A ZATeM YPABHHBATE THCI0 BCEX aTOMOE.

+ Pacerapobpry moxpdHIHeHETOR CHegyeT Ha-
UHHATE ¢ HARGOIee CO0HEHOM 00 COCTARY Bellec-
TEA H JeNaTE 3T B cAegymmell nociegoBaTeIL-

Haslmau: u{IpEMeceit) =
wy OpEMece)

= 10055 ;

BLIYWCNEHWE MACCOBOW O0NM PACTBOPEHHOMD BELUECTBA

Jamaua 1. B mgadecTEe FesHEHDADHDPYIOMEre CpemcTBEa
OpEMeHAnT S0pHYD KAECI0TY. 14 OpAETOTORISHAA IIpena-
paTa EHCI0TY Maccof 7.0 r pacTeopHIH B 242.5 1 pogel. Ono-
PegeTHTe MECCOBYIO Joaw Gopoofl KECIOTLI B pACTRODS.
dano: Pewienue
M(KHACTOTEI) = 7,571 1. Onopegemam ofOyio MACCY Oo-
m(Bogel) = 24251 AYV4IeHHOTO DACTBODA:

mipacTeRopa) =

= Hi BKHCIOTEL) + m{B0oILI);

mipacreopa)= T,0r+ 242,56 r=
=250 r.

2. BEIYACTHM MACCOBEYID Tosre OopHOM EHCIOTH B pac-
TBOpE:

H asimu:
UN BEHCIIOTE )

M{BEHCIOTEL)
m(pacTeopa)’

70T 0,08 32
3500 °-03, mm 3%.

Omeerm: w{BERCIOTED) = 0,08, HIH 3%.

W(HHCIOTE) =

UNKHECIOTEL) =
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H e0praH4yeckne coedMHEHWA
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!

v

EELLI,E-'CTHE. C HOHHBIMKW W NONAR-
HbBIMK KOBANEHTHRIMIK CEASAMI

Be WecTEa C© ManononapHBIMKA
W HENONAPHEIMK CBAIAMK

|

v

BewecTea HEMONERY NARHOTD
CTPOEHKMA

BewecTea monekynapHoro
CTPOEHWA

!

.

BaanmonelcTeyoT WoOHGI

BaaumopefcTeyoT Monekynsl

!

v

Peakumm npoTekanT GelcTpo
1 NP KOMHETHOW TEMNEPATYPE

Peakuru npoTekaT MeLNEHHO,
Dna yockopedna TpebyeTcA NoBkI-
CUTE TEMNERATY Y, YEENWYNTE
OBENEHWE, BEECTH KATANW3ATOR

.

Ba®" + 505 = BaSO,|

CH, + 20, = CO,+2H,0

£, H,30
CH,OH + CH,COOH ——=

—= CH,COOCH, +2H,0
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1. A, H.C. H

OPFAHMYECKAS
XUVINA
AIVIWEE

YITYBJIEHHbBIV
YPOBEHb

MexaHW3M peakLMH — 3TO NOCNef0EaTeNbHOCTE 3NEMEHTAPHLIX CTAOWA, Yepes
KOTOpbIE NPOXOLAT PEareHThl, NpeEpallanck B NPOOYKTH PEaKLK.

Mo MexaHWBMY pAZDEIBA KOBANEHTHOH CBASH PARMHIANT PEAKIHE DANHEANE-
HEIE H HOHHEIE.

PagMkanbHble peakuMu HIVT ¢ TOMOMHTHUECKHM (cBoSOIHODAIHKATEHEIM)
PABPHIBOM KOBANEHTHOH cBAsH. [Ipn sroM ofmas mapa sMeKTPOHOB JelHTCH [I0-
POBHY (CHMMETDPHUHO) MESEIY IBYMA UACTHIIAME, KAMXIAH I3 KOTOPEIX IOJIyda-
€T [I0 OTHOMY HecIADeHHOMY BIeKTDOHY:

Al-a-lB _cmetmmt .. 4+ .RB
CcROOOIHLEIe PAHEAAL

HacTuukl, 0GpasyioWwMecd B pesynsTare roMoNnTUHecKono Pa2psIEa CBA2K, HA3LI-
BakT ceoBOOHLIMK pagMKanamMm — 370 HeRTpanksHeIe aToMBl WK TPYNNL ATOMOB
C HecnapeHHBIM SNexkTpoOHOM.

Ceof0oIHEE PATHEANE 0UEHE DEAKIHOHHO-¢N0CO0HEL, 0HH CYIIECTBYEOT MHITE
MHITHOHHEIE H Ta¥e MIIIHADTHEIE TOAH CeKVHIE (T.e. B TO MIHOBEHHE, KOTJA
NPOHCXOIHT PASPHE cBAZH) H GEICTPO BCTYIAIT B JANLHeHITHE TpeBpalleHN4.

CpofoIHOPATHKATLHOMY DASPHIEY DOTBePTAIOTCA HerloddpHule HIH MAlono-
JdapHsie kosarenmave ceasu (C—C, C—H 1 gp.) mog geficTEHeM CBETA HIH BEICO-
EOi TeMOepaTypEl.

WoHHBbIE peakUM HOYT ¢ TETEPOIHTHUECKHM PASPHIBOM KOBAJTEHTHOH CBASH.
B sroM coyuae cEASYIOMIAS IeETPOHHAA NADA DepeXOIUT E OJHOH M3 UaCTHIIL,
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COCTABNEHUE YPABHEHWA OKUCNUTENLHO-BOCCTAHOBWUTE/IbHBIX PEAKLIUA
C YYACTUEM OPTAHWYECKUX BELLECTB

Hanpumep, cocTaBiM YpABHEHHA peaKIHil NOpeHHA: a) IpOoNHHA; §) MeTHJI-
aMHHA.

-3 0 -1 0 +4-2
a)H,C—C=CH + 40, — 3CO, + 2H,0

B HEKOTOPELX OEHCAHTe/NMBHO-BOCCTAHOBHTEABHEIX pPeAKIHAX OKHCIARTCA
ATOMEI OOQHOID H TOTO JKe 2JIeMeHTa, HMeIIHe pa3abele CTeIeHH OKHCIEHHA, HIH

{ mponmm ATOMEI IBYX 3/IeMEHTOB. B 3THX elyuafX OPH cOCTABJISHHH CXEeMEl 3JIeKTDOHHOTO

-3 +4 faIaHCA THCIO OTTABACMELX S/IeKTPOHOB PACCUH TEIBAOT HA MOJIEKYITY B IEI0M.
C-Te—C

0 +4 L

C—-4e—C 16 |(L

-1 +4 ONPEAENEHUE CTENEHEA OKUCNEHUA ATOMOB

C-5e—C B MOJNEKYJIAX OPTAHUYECKUX BELLECTB

63 + 4 — 20 4 BrI 3Haere, 9TO:

- 1. Crenensb OKHCJIEHHS — BT0 YCJIOBHEIA 3apsj ATOMA B BeleCTBe, KOTOPKIH

BEIYHCJISIOT, HCXOAS M3 NpeANOJOMXKeHHus, UTO COeJHHEHHEe COCTOHT TOJNLKO H3
HOHOB. J[pyrHMH CJIOBAMH, IPH ONpeje/IeHHH 3HAUEHHSA CTeleHH OKHCJIeHHH
CUMTAOT, UTO BCe 3JIEKTPOHHEIE Naphl XHMHUECKHX CBA3eil MOJHOCTHIO CMECTH-
JIACH B CTOPOHY 00J1ee 3JIeKTPOOTPHIATELHEIX ATOMOB.

bz s 0 +4-2 0
6) 4‘H—>C—‘N'—H +90,—4C0,+10H,0 + 2N,

MeTHAAMHH
- i +1
& “‘”‘i,} or | & et Hbid
_ / = —
N - 3¢—N +1
0 -2
0, + 4 — 20 9

B GosapmmHCTBE peajumﬁ ¢ y4acTHeM OpraHH4YeCcKHX BeIlleCTE H3MeHeHHID
mnmoaepepraeTcd He BCA MOJIeKYJa, a TOJBEKO YaCTh — peaxquonnu:‘; yenmp. Ha-
npumep, npones C,H, BaanMofeiicTByeT ¢ pacTBOPOM INepMAHTAHATA KAJHA,
ObeCI[BE‘DiBﬂﬂ ero. Hp]l 9TOM OKHCJIAKOTCA He BCce ATOMEI yriepoka, a TOJBKO Te,
KOTOpHIe COeIHHEeHE] J80{H 0l C8A3L0:

Emg npumep: Toayon C.H.—CH, oxnciageTca NodKHCIeHHRIM PACTBOPOM TIep-
MAHTAHATA HAJHA NPH HArpeBaHHH (PacTBOp NOCTeNeHHO o0ecIIBEUHEBAETCA).
IIpu aroM oKHCIeHR O DOJBepraeTcd ToAbED rpymma —CH,;:

-3 -1 -2 +7 t —8 0 -1 +4
3CH,~CH=CH, + 2KMn0, + 4H,0 — 3CH,~CH—CH, + 2Mn0,| + 2KOH
OH OH

-3 +7 +3 +2
5C,H.—CH, + 6KMnO, + 9H,80, —5C,H,—COOH + 6MnS0, + 3K,S0, + 14H,0

H
o HHH 0
H—-(%—CZC H Ls o él E!iH "6'4
hh H=C-C=C—H “NO-H
)
T 1] !
' H OH OH
C-e—C
e |
2e 3) -3 +3
r I (—:1} ¢ ° C- 6e—C 5
+’.r_ T +4 +7 _ +2
Mn + 3¢ — Mn 9 Mn + 5¢ — Mn 6
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LIMKNOANKAHB M LIWKNOANKEH b

pacnojiodKeHHeM 3aMecTHTeJel B IIHKJIe:

. i
C C

-~ >
¥V OHKI0ATKAHOE HB0OMEPOE BHAUHTENEHO G0JBINe, TeM V ATKAHOB. I1) Hz(IZG ! 2FH_CHa H,Cé ' 2CH,
KAK H IIA ANHEINUECKHX OpefelbHEIX YIJeB0oNOpOIoE, XADAKTEpPHA H,Cs . 3CH, H,Cs , 3CH—CH,
MypHAA U30MEDU A. CH H
+ HzoMepu#a yraepogHoro ckelera (HaunHad ¢ C,H,) MoxeT GRITE 06y
HA: UHCI0OM ATOMOB YVIVIEpoIa B MUK, T.8. M0 PASMEDON:

2 2

1,2-gameTiur- 1,3-gameTna-
H2 Hz CH OHKJIOTEKCAH OMKJIOTEKCAR ORKIOTEKCAR

2
HEG_CHE I_:[Hq:/—m\(]]:—l—EH3 + Meskknaccopas H30MepHA (OHKJIOAJKAHEI H30MEPHBI COOTBETCTBYIOIIHM

aJlKeHaM ):
oREToGYTAR M ET I IHHI0IROITe H ———

CH2 ‘ Csto ’

CTpOEHHEM BaMEeCTH TeNd: HZC\/ \/CHz «— H,, : »  CH,=CH-CH,-CH,-CH,
| n
H.C” " YCH—CH,—CH,—CH om, T HLETCH, o
3(|3 [ _ z z “Ha Hzc CH_?H N KJIOMEE TaH nemres-1
HLC. _CH,; H,C_ _CH, CH,
H, CH, Tak kax cBoGogHOe BpallleHHe aTOMOB H I'DYII ATOMOB BOKpYT o-cBaau C-C
B IIMKJIAX HEBOZMOKHO, 3aMECTHTEJH MOTYT pacnojaraTecs Ju6o 1o oAy, Jnbo
1O pasHkle CTOPOHE! mukja. TakuM ofpasoM, And 3aMEIEHHEIX [HKJIOATKAHOB

KPOMe CTPYKTYPHOMH BO3MOKHA TAKIKE 20 MEMPUUECK AR U30MEPUS:

IEOOPOI T ONHIOMeHCAH

38 MECTHTENIH 110 ONHY 3aMECTHTENIN [10 PASHEIe
CTOpPOHY muKJIA (LYHC-n3oMep) CTOPOHE NHKJIA (TPaHC-H30Mep)

GH, CH, CH, GH, CH, |
¢ ——¢
H H H CH,

yue-1,2- anMeTIIME RIOIIpOnAE mparc-1,2-AaMe TN RIoNponan
(tyeem =387 °C, t,,= 0,693 °C) (tgun=29°C, t_,=0,677°C)
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Yrny6néHHbin ypoBeHb. Yueb6HOe nocobue

PeaklMy npycoeMHeHHd

XWMUYECKWE CBOMCTBA CH, ;
/N2 + Br, — H,C-CH,—CH,
HEJOANEAHEL OTIHYAKTCA MEeHIY cofon mo YCTOHYHBOCTH ITHEJA. anto- H C— CH ]|3r ]IEI'
Jge YG'I\)I-"[T-IHBEI OHEMOATEAHR! ¢ TATEH H fonee aToMAMH VIIepola B MHEe, Ha-

HMeHee Y[‘-THII:I‘IHB IHEIOIPOIIAH. HGEF'I'GM}T XaparTep XHMHUECKHX CBOHCTE ITHE-

JIOATKAHOB 3ABHCHT OT pasmMepa MUK,

Puc. 30. OreaoHenne

BANEHTHOTO YIVIA
B MOJIEKY A8 OAKICIPONEHA
OT TETDASIPHY&CKOTO
PeakljM1 3aMelljeHus
I'amoreHHpoEa HHE:
g, A5,
H.C CH H.C
2 PR gy v, FLY CHEBro g
H,C—CH, H.C—CH,
OpPOMORKIOOIeHTAH
Hutporanne:
GH CH,
HaCx ,CHa + HO-No, & HC/\CH NO. + m,0
H,C—CH, pas5. H C GH

HHET OO0 I EHETAH

1,3-gmbpomoponan

CH
n,c-cH, + HBr — HQ(]J—CHE I[IJH3
H Br

1-GpomMn pomas

CH DH

8 X +HBr—‘rGH—CH CH

—CH
H,C—CH, zye

Br H
2-6pombyrax

[InA nHEIONpONAHA H NHEI00YTAHA XAPAKTEPHA PeaKIHA HIPHPOBAHHA:

H 50—
HC{(‘:-\Ci-I + H, 2% CH,~CH,—CH,
2

B pearnuio rogpHpoBaHHA MOMeT BCTYIATE TAKMe MUIKJIONEHTAaH, HO B 5T0
CAOy4ae oHA OpoTeEaeT B foJee MECTHHY YCIOBHAK:

CH,

N2
H,G™ CH, + H, 2L cH,-CH,~CH,~CH,~CH,
H,C—CH,

U;HKJ'IDI"EHC&H B 3THX YCIIOBHAX ]ID,II;BE'PI‘EETCH PEAKIHH TerHIpHpPOEBAHHA.

CH,, “&% CH, + 3H,
OEKIOTEHCAH Deraoa
Peaku1a ropeHmMsa
Il15 Beex MHEJIOAIKAHOB Xa}]ﬂRTEPH:E pPeAKIHA TOPeHHA:
C.Hgz, + 'D — nC0;+nH0
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3\ Yrny6néHHbin ypoBeHb. Yueb6HOe nocobue

BEIIECTED © METALTANECENM OnecroM). A Tenmypa TapaRTEpHE] TBE KO-
EAINH — AMOpIHAA (HODHTHSERN TIOpOIIoR) B EPRCTALIHYECHAR (¢ MeTAILTITE-
cHEM Gaecron ). Cepril canes I EpRETAMLIRTECENN TeIyp — DTy DB THITE .
Fak @ B mogrpyone ratore=Eos, B W LA rpyone cBeply EERS ¢ VESARTEHTEM
ATOMHOND PATHYCA SASMEHTA oraabIAnTeA HeMaTALIIerK e cBofloTea B yom-
ANEAKTCA MeTATIATecHE:. TAr, RERCAODON — THOINYHENT HeMESTATIT, & Mo0JI0E
oo ceoficTEan GuIEe B METATIAM, TN K HEMETAILTAM (0H PATHOAK THRSH).
ATOMET 3THX SASMEHTOE HMEEDT OIRHAKOBOES THEA0 BATEHTHEIX SIEHTHOHOE
HA BPHEMHESM SHEPTETHTECEOM YpoBHe: ra npl. Brom ofeAcEaseTcas o cxog-
CTED — cOocolHOCTE OpHCOEIMHATE HEJOCTANINHE 0 BABEDIIEHRA Y¥POEHA
2 aeRTpOHEA, OEPEXODE B CTENEHE OERCIEHEEA —2 (0HUCALMERbRHE ca0lomaa
B PEARITHAX ¢ BOMOPOIOM I METATAN ) B L, DOSTOMY AEIAHTCHA BOCCTAHO

VM. He

OBLAANH

(7ir YIYBIEHHbIA
"\ 71} YPOBEHb

0 -2 ]
9+ 3¢ = D (BOCCTAHOBISHNE, o — OKHEIHTEIE) 10 CCTARORHTAE)

Ho nx orpcanTensHEE cEoficTRa fonee cralue, UeM ¥ FATOTEH0E, JT0 ofbAc-
HASTCA MEHLITAM SAPATOM AI8p IX STOMOE 00 CPAEHEHNE ¢ ATOMAME FATOTEHOE.

Caepxy EHRE BV [A rpynme, EAE B ¥ TANOTEHOR, OKACAATEAREAS CH0CO0HOCTE
AIEMEHTOE YMEHEIIASTCH, TAK EAK PATAYE ATOMOR VEEINWH BASTCA

B aToMAX CepRl, cENIEHA, TEMUTYPA I DOM0HENA HMenTeE ceobonaele d-ophora-
AN, OpE DOCTYILIEHNHA SHEPTHHN HMIEHE OPOHCXOLNT DEpexol p- | 8-3/I8K TPOHOB
B d-oOCTOAHRE!

§T OT CEpOBOTOPONA B TEAIYPOEO-

H B TEAIYP Op0SEISKT ©TeIsHT
H cocrasa 30, o M), EOTOpRIM
i Hg 0,

HA cepHYE. (HA HRIeTyuAH,
& BemecTEA. [ame conm a8 —

ad" ! nd Gapma m cenENA(Il) BepacTEO-
npt — == . ' f---— -
ns H 4 E a? +11 E a4 cepmnit — crafian.
JHi 'ﬂi + OEEY OKECHIE EDE H HHACTOTE
CHHCRC G SO B DoAY TSR N LIS CORTOANNE gBoiic TREHEOCTE, TAR KEK

HYTOTHEYE ¢TENeHE OEACITEHNA
OEHCIHTeILHEE cBoficTEA, Bo-
IEJIeHRA aToMa TadexorTeHa (+6),
AMMHEEHENA ceneHa. Tar, ROHIOEH-
{oT ROHOEHTpRpoEAEECN cepaoil,

§ 39
XUMWYECKHUE SJIEMEHTbI VIA TPYTIMbl. KUCIOPO[L

HE MOTYT OpOABIETE BATEHTHOCTE Be ToasRo I, 5o m IV o VI Or-
i BIeRTPOHOE, 0HH NPOABJAANT SOCCHANOAMUMEIsRbE caolicmad.
|cEEpXY BHHNS BOCCTAHOERTEILHEIE cEOiicTEA BospacTatoT. B oTam-
EHOE 5TH BRIECTEA BRARMOLeificTEYIOT ¢ ERCAOpOLOM (TORAT HA
[EHETMT ORECIHTEAIAME. CAefoBATATEED, ATOME
flc/INTeIEHO BOCCTAHOEN Tele Holl geoficTECHHD-

T'pyomy VIA cocTABIARYT XHMTIEE ERE B'aeue:a'm nucaopod O, cepa 8, cexer Be, x xaparTepEn cTemeHn oRmcaeEnd —2, +4, +6 | -E-EE’D‘!J. +6H,0
mexayp Te, nororul Po, ausspropud Ly . Cepa, cefleH B TeAIyp HEMeT 0bmes
HASBAHWE X dI6K026Hb], TITO 0BHETAET +00pasy iqne pyasls . Tpy ookl 0fpasyoT rasooipasHEle coeHHEHIE

Ina ameserTor VIA IpyOOEl XapaRTEDEO ARTEHME dAX0MpoRuy — coocof- B), PACTEOPHMEE B Bofe. Boga — oueHE caafeml
HOCTE SIEMEHTOE 0Spa30BEBATE HECHOIRED MPOCTEIX BEIIEcTE, ROTOPEE HASel- PAHEE PACTEODE TPYTHX BOGOPOTHELX COSTREHE
BAKT QAA0MPONHsLHU HOPUGURTLLANY JAeRermT. S IMITecEEl BIeMeHT Kic- [ FOTOPEIX BOSPACTAST, & YCTONNNBOCTE YMEHE"
JOpoI CY¥IIECTEYET B BEIE JEVX TasoobpasHEY DpoCTHY BeINEcTE — KRcIopoma (@ E- o omopary.

OBLLARA XAPAKTEPMCTHEA SNEMEHTOR YA MRY NN

+Cl,1 +H,0

wpoga +2, 0B OpoABNAET & B Co-

Oy m oaoga Oy, Cepa moogeT GRITE pomimgeckol, MogoRIHEEOE B DIacTHTe RO Hrag, cXxogcTEC cEONCTE sauleMeHTOE V LA IDVIINE], RAE B TAMOTEHOE, OOPeIsIAeT
{g. 218} ¥ ceneHs HeCHOARRO ALTOTDOOHEY Mofnd@Eanmnil, cpein HEOTODEIX OOIHHARDEOE CTPOEHNE EHEIIHEDD SHEPreTHYeCKOre YPOBER, 8 PA3/INHNe — pad-
amopdHEEN ceaeH (EpacBo- GypeIl DoOpoIDoE) B cePRNY ceNeH (K PHCTALTINTSCHKDS HEI pafyc HX aTOKMOE.
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§54
XPOM W END COEJMHEHMA
CTPOEHWE ATOMAX POMA

XpoM — sAeMeHT UeTBEpTOre mepuoga VIEB rpyooer Ilepmogmaecioll cme-
TeMEl X aMaTecKkEx aaeMeHEToE [.H. Meggegeesa. B aToMe X poMa OpoRcXogET
#IPOCHOES OTHOTD WIEHTPOHA © USTBEPTOrND S-DOIYVPOEHS HA TpeTHi d-mogypo-
BEHE, DOCKOILEY EOBRRTY panms d° Gomss yeroiiomsa.

AIeETpoEHAR GOpPMYIa ATOMA XDOMAT

la! 23! E:FB H-BE a-pﬂ A st

BAJSHTHLE
WS TP CHR

Yrny6néHHbin ypoBeHb. Yueb6HOe nocobue

XMMWUECKWE CBONCTEA XPOMA

IMpm koMEATHON TEMDEpATYPE XPOM IHMITECKHE MATOAKTHESH (PearmpyeT
TOIBED 60 HTOPOM) Ba-38 o0pARDEAHNE HA 870 DOBE[XHOCTH, RAE B Y AMMEHIA,
ToHEECH mpovrcd orcngEOl méaen. [[pe na:pesan Uy OKCETHAA OASERA XPOMA
PASpYIDAETER, H 0H, ooobeHES B MATED pASTpOOVIEHHOM COCTORENN, PEATHDYVET
OPAETHUECHR €0 Sredy HEXeMaIIaX Uy KECI0poNoM, TAToreHaME, cepoil, ago-
TOM, EPEMHERENM , YTAepogon, docdopons

4Cr + 80, = 2Cr,0,
2Cr + 8Br, < 2CrBr,

3Cr + 88 = Cr,8,
2Cr + N, = 2CrN

DaeRTpoHEC TpAbITecKan hophyaa EATeETHRX 3ASETPOHOE
ui
P
t4444
Crreroma cegyeT, IT0 B COSIHHEENAX ATOM XPOMA MOMEET DIPOEEIATE CTeIE-
HE oRBomeEn A 0T +1 go +6. Hambomes XapaRTEpHE 408 XPOMA COSINHEHNA, B
HOTOPEIX &T0 CTEISHH OENCISHNE paRHE +3 @ +6. Memes yoTofiuneer coegn-

HEHAA XpOMA B CTETEHR ORIcaeHna +2.
X pom ofpasyeT EOMIASECHETS COSTNHEERA ¢ EO0DINEATNOEEETM TH CIT0m G.

B packaffnHON cOCMOAR UL X PO PEATHpYET ¢ TADAM I B0
Cr +8H,0 = Cr 0, + 3H,1

B s/eH TROX MMITECHOM PETY HATPEEEEN XPoM HAX0INTEA 10 BOTODona (M e-
¥ DUHEOM B MeIa0M) B DOSTOMY MOGKET ERITECHATE BONOPO BE PACTEODOE XI0-
POBOACPOTA B cepHEol EUcI0TE, oSpASYA E OTCYTCTERE EOSTYXA comm xpoma(Il):

Cr+ H 80, = Cr80, + Hyf Cr + 2HCl = CrCl, + Hyf

B opmcyToTERR KRcaopoga ofpasyeored coln xpomMalllT):

4Cr + 12HC] + 30, = 4CriCl; + 6H 0

Hpom coocofeH TAKM#EE BRITECHATE MEOTHE META/UIE, HATPHMED METh, 0010

BD, capefpo B Op., S pacTEOPOE MX comei:
Cr+CuS0, = Cra0, + Cu

FomaoIHelS ROHOEHTPAPOEAHHEEIE CEPHAE 0 AS0THAS ENCIOTE BOCCUSUDHMHM
XpoM (TAE ¥e, EAE aMnMIERD] o senean). OIHAED HPU CUILNOM HE2DPaaHLiL
OHE PACTEOQENT X pon ¢ ofpasoes Enew eoutetdi x ponai[IT):

2Cr +6H 80, = Cr,(S0,); + 8801 + 6H;0
HOoH.

Cr + 6HNO, = Cr(NO,), + 3N0, | + 3H,0
KOHIL.

PacTeOoph mesoued Ha X poM OPpARTRTECKE He JeficTeyioT. OgHARD OH peaTH-
PYET C0 IMEMOTHEIME PACIIAEAME oERcIHNT2Iei, ofpasyd comm, B ROTOPEIX OF
HAXOIWTCA B COCTABS AHNOHA B IPOSEIAST MARCHMATEEYE CTEISHE ORNCISHNHE:

[ apeci-Ni )]

0 +6
Cr + KC10, + 2KOH —===222= K Cr0, + KOl +H,0
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COEAMHEHWMA XPOMA B CTENEHW OKMCNEHKMA +2

ITo xEMAYecERM cEoficTEAM coeqnEeERd XpoMa(ll) cxogHLN ¢ coe) MHEHN SM1I

memeaalll).

Bioe coegmEeEna xpomMa(ll) — cHObHEE BOCCTAHOBHTEAH, YEe ENCIOPOION
BOGIVIA OHH ORACAAKTCR 30 coefnHEeERT x ponma(TII):
4Cr0 +0,< 2Cr 0,
4Cr(0H), +0, + 2H 0= 4Cr(0H),
3 XTI oo G i i
4CrCl, + 4HC] + 0y = 4CrCly + 2H 0

COEOMHEHMWA XPOMA B CTENEHW CKWMCNEHWA +3

Orcng xpoma(lll), RaR B ORCHT ATHMIHREA, aMdgoTepen. [Ipn obavERX ye-
JMOBRAX OH OPAKTHTECKE HE DEATHDYET ¢ PACTEODAME KHCAoT B Meaoveil. OgEa-
KO OPH CIABIEH I 870 ¢ OECHIAME, THIPORCHIAME B RapioEaTans mero T HE

B IIEIOTHO-3eMeIEHEIL METAMI0E ofpasyiTed X pora TENIIT) (xponmrTes
Cr,0, + Ba{OH), = Ba(Cr0y), + H,0 Cr 0, + Na 00, = 2NaCr0, +C0, 1

xposaer] 1) fapaa xpomar I} narpaa
' e ST SR LA

IIpm psapMogeticTenm okcHga Xpona(lll) co MenoUERIME pACIUTABAMA ORHG-
amreneil of pasymoTea x ponaTeV ) (XpoMaTEL):
Crg0y +3ENG, +4gonL 2KE,Cr0, + 8ENO, + 2H,O
xpomsr(VI) xanaa

(XpoNST EaxRm)

Ipm coaaBAeHNN ¢ KECIEME codamu oxcmg xpoma(lll) ofpasyer coam
xponea(IIT):
Cr,0y + 6NMaHB0, = Cr,(80,); + 3MNa 80, + 3H,0

X pomarenIII) yoTofinmes B memncowEoll cpege, HO JECR0 PASDYIIAKTCA KIC-
JOTAME:

NaCr0, + HCL + H,0 = Cr{0H),} +NaCl
HEO TETOR

NaCr0y, +4HCl= CrCl, + NaCl + 2H,0

Mal TR

Texcarmaporcox poMaTel(III) pearnpyoT gae ¢ Tarod coafoil kmemoTodl,
EAR YTOVILEAAD

May[Cr(0H)] + 3C0, = Cri0H),| + 3NaHCO,
B pacreope xpoMaTel[I[) mogespraoTed IOAEOMY THIDOIREY?
WaCrQ, + 2H,0 = Cr{0H]),| + NaOH

COEOMHEHWA XPOMAB CTENEHW OKMCNEHWA +5

CHABHEIME OERCIRTETAME ABIAKTCA B COIH XPOMOBEX ERcAoT. TIpomy BTED
HX BOCC TAHOBASHRA — Op0oHsBoIHERE X pona(IlI). Ilog geficTEMeM CHIBHEIX BOC-
cTaHOEATeIEN @ Helun paaeroli cpede obemmEo obpasyerca sulporncud xpomal1Il):

2K Cr0, + 3(MH,),8 + 2H 0 — 2Cr{0H), | + 38| + 6NH, | + 4KOH
B wenounod cpede noayuanTed sudporeox poxam (LI
2E,Cr0, + 3(NH,),8 + 2K0H + 2H, 0= 2K, [Cri0H).]+ 38| + 6NH,!

Hanfons Iy 0ERCIATEIEEYI SRTHBHOCTE TPOARIAST JTAXDOMAT KATHE
8 kucromuoll cpefe, obpasyR opm aToM coxu xposa(lIl):

K, Cr 0, + 6KI + TH,80, = 81| +Cry80,), + 4K,80, + TH,O
Xpomosue KRCIOME U BX COAU OREHE AJOSUME, DOPARADT JEIXATEIE"
HEE O¥TH, KOMY, BEMAEEANT BOCIATSHIA M4, D0sToMY, paforas ¢ EnMm, He-
ofxommne cofiEngaTE Boe MEpPH OpeoETo PO HOCTH.
Tarnm ofipasomM, ¢ DOBEINEENEM CTEIEHN OEMCTSHIIA X POMA
+ DCHOBHEI® CEOMiCTEA Er0 ORCHI0E B FESPOECHIOE, BAR BAM HSESCTHOD, OCJ8-

feBamT, 8 ENCAOTHEE eI BARTCA;
¢ OENC/AATENEHEE CEONCTEA 6r0 coednHeH Ml yommm panTed (cxena 100):

+3 +3 +6
coegnHEeERA Cr coegmBEeHRA Cr coegnEeERA Cr
CHARHRID W CHEN2 AT, CATRH LN
BOCCTAHGRENTSAN N POCCTHEHOEFTETN OEBOANTSAR

Crti+ & =0r'? Cr8+4 8¢ = Cr™
ort?f— g —optt Cr*? — g —Cr'®
Cxemall
TIpoayRTe BOSCTAEOBISHNE CcOsTHHeHAN xposa(VI) B pasanmEEIX ¢peIgax
|£' CriOH),, cepo-2enéHuil ocanok

K,Cr0, (CrOs)
|h =

[CriOH)]™, pacTeOp MEYMPYOHO-32NEHOMD LBSTA
2= |
KO0 00 | L | Cr*, pacTBap CHHE-dHONETORON D LIEETA

xpomars (momEw Or0 ), A B kEemoTEO — gmxponaTE (moEs Cry0f )

g Cospraeena xporallll) mpn opmeIeamn B menouaod cpeans ofpasywor

Cr,0, + KCIO, + 4KOH = 2K, Cr0, + KCl + 2H,0
Cry(80,); + 2K, FeQ, + H 80, — K,Cr,0; + Fey(80,), + K80, + H0




M.U. HOBOLIMUHCKHUMA
H.C. HOBOLWMHCKAS

ToBMMcH K EauHoMy
rocyjapcTBeHHOMY
aK3aMeHy

foTtoBumca K ElN 3. Xumna:
CTOJIbHaA KHUTra CTapuweK/laCcCHUKa n aGIlITyleIEHTa

NPOBEPOYHAY PABOTA

BapwanT 1

HACTOJIbHAS KHUTA
CTAPLUEKNTACCHUKA
N ABUTYPUEHTA

XUMUSA

e TEOPUS

@ YMPAXHEHMS
® 3AJAYM

® TECTHI

t «PYCCKOE CJIOBO-

N spnoorEeEnA 3agaEnil 1-3 scooaeayiiTe coemyOme pay XITMETECH
ATEMEHTOR:

1)Cu 2) Be 3)Cr 4N Gy Na

OrpeTon B jagaHuAx 1-8 ARARSTCHA NOCASSOBATENEHOCTE ORGP, OO KOTO-
DPEIMM YEAZSHE X HMHUECKHE 3feMEHTE B IaHHOM DATY.

. Ha YHAIAHHEIX B PHAY XHMHYECKHX 3JeMEeHTOH nmfepm ABE 3ITEMEHT]

. Ha npennoeHEOro NepeHA BEIOEDHTE TBS BEMECTHA MOTEHIAPHOID CTTY

. ¥CTAHOEHTE COOTHETCTHHE.

IIHEM 3HEPTETHUECKOM YDOBHE OHH AEKTPOH. BATHINTE HOMepa BEIGpA)
HEIX 378MeHTOR,

Hi YHESEHHLIX B DAY XHMHUACHIX BISMEHTOR BREIGEDHTE TPH SIEMEHTS, K]
Toprie B [lepuogieckodi cHCTEME HAXOAATCA B 0JHOM Neprofge. Pacmoooss]
Te BRIOpAHHEIE BIEMEHTE! B NODAIHE BOIPACTAHHA HACAOTHEIX CROMCTE
BRICIIHNY THAPOKCHIOR. SaNHIIATE HOMepsS BRIODAHHLIX JJ6MEHTOR B HYY
HOEl TOCT8TORATETREOCTH.

ATOME] KOTODEN NPOHEEITHET OTPHIATEIEHEIE CTETIEHN OKHACTEHNHE. Bamum
TE HOMEDE Bh]ﬁp&llllhll BAEMBEHTOH.

BHAH, B KOTOPEIX ODPHCYTCTEYET XAMHUECHKHES CEHIH, Elﬁ[JﬂBDEIBH:EIB]E oo a
HOPHO-AKIENTORHOMY MEXAHHEMY !

1) KH, 2)co 8) CaCl, 4) HNOy 5)ALD,
B npofnpey © pacteopoM semectes X npomyckans raa Y. ITpe stom caanq]
A3 HafT0NATH BRINAZEHNE OCAAKA, 8 38TeM — ero pacTeopesne. Ha npenn|
SHEHHOTD NepeTHA BRfepHTe IEA BEINECTES, KOTOPEE MOTYT BCTYIIATE B Ol
CAHHER PEaHIIIE:

1) KOH 2)co, 8) Ca{OH), 4) HC1
Hamnmure ypaBEEEHERA COOTEETCTEY IO PeaH T,

5)Na, 80,

Homuo-monesy nApHOS ¥ paBHEHMHE DEAKLHH
1)OH +H" = H,0

2) Mg(OH), + 2H" = Mg™" + 2H,0
8)CH O +H,0+ 00, = CH 0H + HCO,
4) €} H, COOH + OH = O, H, CO00™ + Hy0

Pearupyiowme sewecTaa
A)CH,ONa + H,0 + €0,
E) CH,CO0H + Na,CO0,
B) Mg{OH), + HCI

)¢, H, COOH + KOH

. D]:I'_PEILEJIHTE', ATOME! HAHNX HI VEAIAHHEDN IMEMEHTOH COOEOHAT HAE BHE-

15. ¥craHOBHTE COOTBETCTEHE.

Cxepa peakymH

r Hg* H*
- .

A)CH, +H,0 CH,CHO

Mi,
B) CH,CHO + H, —» C,H OH
Ni.,
B)C,H, + H, —=f ¢,H,

aar,
) CH, + 0, —-* HODOH

CoOCTREETE YPAEHOHNA PEARITHE.
16. B cxeme npeapareami
NalH, H)D, ! Cul, ¢
CH,—~X, ———X,— X,
BEmEecTROM X, ARAASTCH:
a) HCOOH 6) HCHO

&) HCOOCH,

HJMEHEHHE CTENEHH OKHCNIeHHR
H THNa rHEPHGM3aLUMHK GBHOTD
W3 ETOMOB YTEPOAA

l]C!(BPEJ - Cgisr-r’]
2) Cisp®) — Clap)
) Ciap) — Clsp?)
415:'(@’1 — C!(sr-r’)
5) C‘(ap“l — ‘é(_gp:,

r) CH,CO0H

CocTaEETE YPAEHEHHHA GTHX PeakH B YHAMHTE FCI0BNA MX TPOTERAHN.

17. Ha mpenaoMeHHOND DEPETHA BERIGEDHTE BOe CXEMEl PEAKIN, KOTOPLIE SELH-

HITCH RATAANTHIECHK ML

1) (NH,),Cr,0, —Cr,0, + N1+ H,0

2) CH,~C=CH + H,~ CH,~C—CH,

) KCl0; — KCl + KC10,

CoCTAERTE YPAEHEHIA PEaRITL
18, ¥eTasoBHTe coOTRETCTHIE.

Pearevmsl

A) B30T H KHCIIOPOT,

E) orcng azora(ll) u xecmopoq

B) aMmmuay B KECIopog

I’y asoreas kncnora (pasd.) n Megs

CoCTREETE YPAEHSHNA PEARITHE,

4) KCIO, — KClL +0,
5) AgNO, + Cu —Ag + Cu(NO,),

8) CH,=CH, + 0, — CHE;}JHE

Cxema npegpalenuil asota
+B +2

PN —N
%6 +4

PN —X
L] +2

PN—=N

3 o
1IYN—N
#32 +4
1IN—N




Kypc no Bbi6opy: dKkcnepumeHTaNbHaA XMMUSA

U.U. HOBOLUMHCKUMA

H.C. HOBOLWWMHCKAS -
U.A. KOCTEHYYK nM.N. HOBOLWMNHCKHUHU

H.C. HOBOWMKMHCKAS

SKCNEPUMEHTANIbBHAA XUMWUA

SKCMEPUMEHTAJIBHAA XUMUA

Mporpamma kypca no Beibopy

!
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«PYCCKOE CJ1I0BO»

B anekTpoHHOM Buae

Kypc no eeibopy

K«PVCCKOE C/lIOBO»

YyebHoe nocobdbue
anga 8-11 knaccos

COQEPXAHMUE

B0 5 Tc5i0 4 (R (o) -1 2 SRS
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MubleIeHHBLL JKCREPUMEHM . v e iireievieiraeiieanenans
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3.1. PacmosnaBanue BeILIeCTB OGHHM PEAKTHBOM .

MoicieHHbLE IKCNEPUMEHIM . evreiiivieiieiniineinenanes

3.2. PacmmosnaBanme BelllecTs

C HCIONIB30BAHNEM HECKOMBKUX PEAKTHBOB vvvuverrirrerennnns
MbteaeHnblil IKCTEPUMEHTI . oviviiiiniiiiiiiiiriininnas

3.3. PacrosnaBaHue BeIeCTB

0e3 HCIIOIB30BAHUA PYTHX PEAKTHBOB «uvvirsinrrinirrniinenies
MoleaeHHBLIL IKCIEPUMEHTL . vveveeriinrniiransineneenees

§ 4. [IpoBeieHre peakHil, TOATBEPIMKIATOIITHX
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MbieleHHbIL SKCTIEPUMEHT . ovviiiriiaiiiiirsiisiiirsias
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MbleaeHHbLL IKCIEPUMEHM ceviniieiienninenineieianennne

§ 7. IlonyueHne BelllecTB 1 IPOBeJeHHE PeaKIlWil,

XapaKTepUSYIONINX AX XUMUUECKHE CBOMCTBA ceuvvernenennnes
MolceHHBLIL IKCREPUMEHM . viivsissesssnissnssnssessnes
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Kypc no Bbi6opy: dKkcnepumeHTaNbHaA XMMUSA
LeHNne 3KcnepumeHTalJibHbiX 3aga4 no Xxmmmn

3apgaHua Ons OCHOBHOM LUKONbI

3.3. PacnosHaBaHue BellecTB
Ge3 ucnonb3oBaHUS OPYrMX peakTUBOB

Mpw BbINONHEHMM NOAOOHLIX 3aAaHUI oA NPOBEOEHUS KaxXaoro
OnbLITa N3 BCEX MPOHYMEPOBaHHbIX NPOOUPOK OTNMBaiiTe Hebonb-
Loe KONMYEeCTBO pacTBOPOB OnpefensieMbiX BeWwecTB B YUCThIe
npo6upKKU. STO HYXKHO AenaTth ANF TOro, 4To6bl Bbl MOMTIA NPU He-
06X00MMOCTU MOBTOPWUTL OMbITbI, ECIN 4TO-TO NOWAET HE TakK.

3.3.1. [anu Tpu npoHyMepoBaHHEIE NPOOHPKH. B ogHoll npobup-
Ke — coJAHad KHCJIOTa, B APyroll — pacTBOp XJOpHAA KalbIHS,
B TpeTkell — pacTBOp KapGoHaTa HaTpHA. IIpoBefHTe ONLITHI, MO3-
BOJIAIOIIHE ONpeNelHTh: CONepPHHMOe KadIoH NpoOHPKH ¢ IIOMO-
I[EF TOJIEKO PACTBOPOB YKABAHHEIX BeIllecTB, He HCIIOJLSYS APYyTHe
peakTHBel. ONUImMNTe OpHsHAKH peakimuii. CocTaBLTe MoJIeKyJIAp-
HEIE H COKpalllé HEEIe HOHHO-MOJIEKYIAPHEIe YDaBHeHHA peaKIiHil.

BeinonHeHwne 3apanmna

Mpegnonoxwure, yTd MOXHO Habmo4aTe NPU NONapHOM CMeLLMBa-
HWW pacTBOpPOB. PeaynstaTtel oopMUTE B BUAE TabNMUkL. 3HaK «—»
O3HaYyaeT, YTo peakLna He NpoTeKaeT.

BeulecTeO HCI CacCl, Na,CO,
HCI B B Eecuag?ﬁuﬁ ras
CaCl, - - Eenggigg,uox
Na,CO, Eecu&gTonuﬁ ras Eenggﬁgﬂox B

. a) MNpoHymepyiiTe TpW KOMMNNEKTA YACTLIX NPpoBWPOK, B KAKOOM MO
TPy npoBupkn (1, 2, 3). M3 BeigaHHLIX NpoGWpoK oTnelTe HeboNb-
LLIOE KONWYeCTBO PAcTBOPOB B NPOHYMePOBaHHLIE NpobupKX.

6) B npoGupkn NnepBoro KOMNNEKTa NPUNETE CodepXUMoe npo-
6upkn 1, B NpoBUpKK BTOPOro KOMMNEKTa — COOEpPXMMOE Mpo-
BUpKK 2, B NpobOWpKW M3 TPETbero KOMMNNeKTa — coepxumos
npobupkmn 3.

B) CpaBHWBasa Habnwgaemele NPW3HAKKM € OaHHBIMW - Tabnuukl,
naoeHTMOUUMPYATe BEWeCTRA.

.

2.

BanK CONAHYID KNCNOTY .
Na,CO, + 2HCI = 2NaCl + H,0 + CO,t

BecUBeTHLIA raz
COZ +2H*=H,0 + CO,t
3HayuT, B ToW npobupke, rOe Bolgenwnca ras, Suin kapboHat Ha-

TpuUa.
B ocTaBlweiica npobupke xnopua, KansUwa:

2HCI + CaCl, #

00K, TO NPUAWBANK PacTBOP XNOpUA KanbLKs:
CaCl, + Na,C0O, = CaCQO,| + 2NaCl

Ecnu TONLKO B OOHOM W3 TpéX NpobWpoK BeIOENWNCA ras, To Npunn-

Ecnu Tonsko B ogHoR 13 Tpéx npobupok obpasoeanca 6enslid oca-



) Kypc no Bbi6opy: DkcnepnMeHTaNlbHaA XumMmna
= eleHne 3KcneprmmMmeHTalJibHbiX 3aga4 no Xxmmmn

* k%

3.3.10. Brizaso naTh, NpOHYMepOBAHHBIX NPOGMPOK ¢ pacTBoO-
pamMH HuHTpara cepebpa, xiopuzo maprasna(ll) m nmmka, rug-
pokcHaa H cyabduga sHatpusa. I[IposBeguTe ONBITHI, MO3BOJIAIONIIHE
ONpefle/INTh COAEPKUMOe KaskJ0H NPOOHPKH C MOMOIILIO TOJIBKO
PACTBOPOB YKA3AHHBLIX BeIlecTB, He MCIOJbL3yA APYrue PeaKkTHBHI.
Onummre npusaakyu peakmuii. CocraBbTe COKpaEéHHbIe HOHHO-MO-
JleKyAspHbIe YPABHEeHUSA peaKku.

3.3.10. OsxnraeMble pesyIbTATH OpeICTAEIeHE B TAOIHOE. JHAR
4—% O3HAYAET, YTO PEAKIHA He NPOTEKAET.

B:T";": AgNO, MnCl, Zncl, NaOH Na,S
AgCl AgCl
Banwif Beanuii Ag;0 f.gzs
AgNO, - KopMiHaBRIR YEpHeR
TEOPCHKHC- | TROPOMMHCTRIA
I ocanok OCaaoK OCALOK
AgCl Mn{OH),
Eanwii Eanwii DMHSm;
MR Cl, TRORDO- - - CCAL DK, TEJ?:‘:'HG
WMCTLIA fiy pietaLL o EETE-
oCagoK Ha BO3OyXE "
Agc “Sonu
Banwii oK Zns
ZnCl, | TeOpO- - - . Banwii
HMCTHIA PECTEOPRAIO- OCcafok
OCANOK LWMACH B W3-
can BLITKE WEnoqM
Zn{0OH),
A0 MEEnTF‘IJE Boanwii oca-
NaOH KopuyHa- AOK, pacTBo-
a BRI OCanoK, pPRKILARCA - -
By peloLum i
DA 0K 4 Bo a E M20LITKE
et LLE N D41
Ag,S ﬂ':'"s ; Zns
Ma 5 | “YEpHuii Teneiﬂ?:ru Benwii - -
oCagoK ugeTa CCAOOK

a) [IpoEyMepyiTe DATE ROMIJIERTOE YHCTHX NpOGHPOK, B K-
IOOoM o NATE opodnpow (1, 2, 8, 4, 5).

6) B opofHprH H3 ODepBOTD KOMILTEKTA NPHJIEHTE COJeDiHHMOE
npobHpEH 1, B OpolHpEH HE BETOPOMD HOMILIEETA — CONEDHEHMOE
npobHpEH 2, B NpodHDKA HE TPETHETD HOMILTEKTA — COJEDHEIMOE
npobHpEH 3 H T. 1.




NMoarotoBka K ElN

HeopraHunuyeckasa xmmwus:

o

opuA, ynpaXHeHuUA, 3agav bl

MEPOKCHI, BOOOPOOA

Hepoicudol, KAK H OKCHOE, — COeJHHeHHSA ABYX UIEMeHTOR,
OfHH HZ KOTOPRX RHECAopod. Ho B OKCHAX ATOMLI KHCIOPOAA HA-
XOMSTCH B CTENeHH OKMCIeHHA —2 B He cBAZAHE] Mex gy coboil xu-
MHYECKAMH CEAZAMHE, 4 B IepOKCHIAX — B CTeNeHH oKHcIeHHES —1
¥ CBSZaHL MexM: Iy coboii:

-2 1 -1 -1 -1
H,0 H—0H H,0, H—+0-0—H

dusuyecke ceolcTea. IlepomcHn Bogop
HAA HMHIKOCTE, CMEIIHBASTCA © BOJOH B MEOOLD
30%-uuil pacTEop HyO; HAILIBAKWT nepudpois,
XOPOIIHHA NOTAPHELIA DACTEODHTEN L.

-

-

1. Pazaosente (IHCIPONOPIHOHHPOBAHKE) MPOTERAST YiHEE IDH
0.¥. ;

Xumuueckue ceolicTea ¥eropAeTcH NPH OCBEeMIEHHH, HATPeBAHAH, B IPHACYTCTEHHA KaTa-
I. Ouens craban IBYXOCHOBHAR KHCIOTA: auzaTopos (Mndg).
H,0, = H* + HO, HO, = H 2. CHneHER ORHCIWTeIRHEE cBodcTBa; npoaver — HoO (Boa-
sosEo OH ).
B pearnpax co metodaMy ofpaszyer cold — ¢ # OEHCIeHH raHHYecKHX BelllecTR:
Al METAULIOR) B KHCALIE (FHAPOIIEPOKCHAL): H,0, + KNO,= KNO, + H,0 H,0, + 2HI =, + 2H,0
H04 + Ba(OH); = Ba(,; + 2H,0 H,0, + NaOH
20, + Ba(OH), = Ba0, ! fPe T A 3H,0, + 2NH, = N, + 6H,0 4H,0, + PbS = PhSO, + 4H,0

[MepoRcHAR METANIOE KaK COAH caabol mHC
OOIHOCTERR PHAPOIHIVETCR:

3H,0, + 2CrCl, + 10KOH = 2K,Cr0, + 6KCl + 8H,0

Nay0, + 2H,0 = 2NaOH + H,0 + ORHCNeHHe OPraHEYecHHX BeIeCTE KOHIN. BOAHLIM [-DOM

B H,;0y (BOCIIaMeHEHHE H B3pPEIB OpH voape). Tak, opraHnvYeckHe

Tak kax Hy0, — ouent ciabas KHCI0TA, TO ef KHEIOTE OKHCIHITCH g0 OO0y 1 HyO (Kak OpH ropeHn B KHACJIO-
nefi KAK CHABHEI® KHCIOTHL, TAK H cralue (rafoy poge):

noayyerud HaOq):
Ba0, + H,20, = H,0, + Bas0, |
Ba0, + C0, + Hy0 = H,0, + BaCO|
-1

4H,40, + CH,CO0H = 2C0,1 + 6H,0
H,0, + HyCyly = 200,1 + 2H,0

II. Atom kmcaopoga B Monexyae Hy0, maxog CHALHEIX OKHCAUTEAH); OPOAYET — Oy

TouyEol CO, DosToMyY DepOECH BOAOPOIA H IPOAER
HO-BOCCTAHOBHTEAEHYH TBOHCTEOHHOCTE.

8H,0, + KCIO,= 30,1 + KCI + 3H,0

5H,0, + ZKMnO, + 3H,80, = 50,1 + 2MnS0, + K,80, + 8H,0
FH,0, + KyCry0; + 4H,80, = 30,1 + Cry(80,); + K80, + THy0

3. Caabrie BOCCTAHOBHTOALHLIE CROMCTRA (IpH AeficTEHH 0YeHL




§ 18. TANOrEHEI

XumMuueckue ceoWcTBa

NMoarotoBka K ElND

L. Tanoresns — CHARHEIS ORHCTHTEIH. |
1. C pogopogos (CM. c. TG).
2. C morannamn. EcIH MoTANT OPOSR]
drop, Xxaop, OpoM ORHCIAAKT ero o 0oed
OH 00pasyeT YCToORYHEs: B JaHHEIX VCIOR]
no Doses HA3R0R CO:

Mg + Br, = MgBr, E
+2
Cu + Cly £ CuCl,
3
2Fe + 3Cly = 2FeCl,

(DTOp OPAKTHYSCKH He pearupyeT c Fe
PAZOBAHAH DDOYHONR NOREPXHOCTHOR L1680
3. C meMeTanIaMu:

S + 8F, = 8F; Si
2P + 5F, = 2PF, 2P + 3Cl, =
28 + Cly £ 8,Cl, C

Xiaop, OpoM, HOO He DEArHDPYHT © KH
C A30TOM M YTASDOI0M.
4. Co cAoMHLIME Bal]ocTRAMM:

THEHOTO FAIOMeHa H3 DACTROPA 70 COJH.

Krapn zaropaeTcd B aTMocibepe drropas
2F, + 810y, = BiF, + 04

5. Bonee AKTHEHEIN FA10reH BHITECHART MeHES AKTHEHEIN HY
THOPOE FATOTEHOBOI0POAHLIN KHCIOT B HX comedi:

Cly + 2HI = 2HC1 + 1, Cly + MgBr, = MaCl, + B

Jna wrcaopofcofepiaaniuy cofefl Hafmogaerea ofpaTHog
Hed AKTHEHLIA FAT0OMeH BRITECHART DOlee AKTHRHELIA:

I, + 2KCl0; = 2KI10, + Cl,

6. DTOp OKECIACT BOAY, BLITECHAA B3 Hoié KHcAopon. Boma o
BO TOPE KPACHBEIM IOVORIM ILIAMEHEM:
2F, + 2H,0=4HF + 0y

I[MosToMy @TOp HANEZH HCIONRI0EATE JJIH BRITECHEHAH MeHe

7. DTOp OKHCIAET PACTEOPEL e o9 e

2F, + 4NaOH (komm.) = O, + 4NaF + 2H,0
TEOnEl p-p
+3 1
2F; + ZNa0DH (pazf.) = OF,; + 2NaF + H,0
AGAOIHEE p-p drropRy krcxoponall)

Cl, + 2ZFeCl, = 2FeCl, 4Cl, + Nay8| 1L Peakuun aucnponopuHoHHPOBARHA
1. B moge:
Br; + H,S= 2HBr + 8| Br; + 80y ] +1 -1
Cl, + H,0 = HCIO + HCI
EpoM pearspyer MeHee AKTHBHO, 9eM XJI0D, 4 HOJ COBCEM H
ArHpVET.

2. B pacTeopax memoueii.
+ Xmop:

Cl, + 2K0OH = KCl + KC10 + H,0

AOMOJHED P EABENSBAH BOJIA

3C1, + 6KOH = 5KC1 + KCI0, + 3H,0
ToOpEYHE p-p

Cl, + Ca(OH), = Ca(ClO)Cl + H,0

XIO[HAH,

=

HAR 0eNMNLHAH, HEBECTE

Nocobume «HeopraHnyeckaa xmumuns:
npa)KHeHWs, 3agaauu, TecTby’

e

+ BpomM:
Br; + 2Na0OH = NaBr + NaBrQ + Hy,O
AOMOIHLIR p-p rEOMIPOMIET HETDHA
3Br, + 6NaOH = S5NaBr + NaBr0O, + 3H,0
oy, OpOMAT HATDHA
+ Hom:

31, + 6NaOH = 5SNal + Nal0, + 3H,0
XONOAHER p-p HOIAT HATPHA

II1. BoceTanoeuTeARHEIe cRORCTEA HOOA B PEAKIHAK C© CUALNL-

LML OKHACITHTeTAME:

I, + 2HC10, = 2ZHIO, + Cl, I, + 2ZKBr0, = 2KI10; + Br,
I, + 5Cl; + 6H,0 = 2HIO; + 10HCI
I, + 5Hy0, = 2ZHIO; + 4H,0
Hz ranoreHos TOARKC HOO oKHCIAeTcH HNO, (KoHDL):
I; + 10HNO; (koum.) = 2ZHIO, + 10NO;1 + 4H,0

IV. Peagunn ¢ opranM4eckHMH coeTHHeHHAMI.
1. PeakIIny 3aMelleHHA ATOMOB BOAODOIA XI0D0OM H OpoMOoM:

CH, + Cl, ™ CH,CI + HCl

METAH XAOPMETAH
CH; + Bry =5 ¢ H,Br + HEr
BpoMOEEI0
T
CH,—CHO + 3Cl, — CCl;~CHO + 3HCI
ANeTANETEIHA TPHXIOPAOSTANETETHT
(EN0pANIE)
T P 3
CH,—~CHO + Cl, —=2=)

?HE —C0O0H + HCI
Cl

ANOPYECYCHAR KHCAOTA
BpoMuas pojja — PeaKkTHB 418 o0HADYeHHA QoH0Ia M AHHIHEA:
CgH,OH + 3Bry — CgH,Br,0H| + 3HBr

VECYCHAR ENCAOTE

heHOT Oennii
C:H,NH, + 3Br, — C;H,Br,NH,| + 3HBr
AHHINH Deelil




I'b'rosmcu K Ennuomy

roCcyRapCTEEHHOMY
3K3aMeHy

NMoarotoBka K ElN

OpraHnyeckasa xumms:
SOPUA, YyrIpa>XKHeHNA, 3ana}m, TeCTbl

§ 2. ANKEHLI (3TUNEHOBHIE ¥TNEEOOOPOOLI)

AnkeHE (onspHHE)] — HeOpeledkHEIE ANTHOATHTSCHHE VI-
NEROJZOPOALI, B MOASKYIEX KOTODEIX HMESTCH OIHA FHOMHAA CEAIL
MERTY ATOMAMH yraepoga C=C.

Mpaenan MaproEHREDBA

Ecnn aakeH HECHMMETDHIEH (ATOMEI YVIASpOga NOpPH IBMTHON
CHASH HMENT PAITMTHEE FAMECTHTEAH), TO B PEAKIHAX THIDa-
TAHN B FHAPOCAIOreHNPOEAHRA BOZOP0d IRHCOSTHHASTCA K Go-
Aee HIPHPOSEHEOMY, 8 FHADOHCOTDYINE HIH FATORed — H Me- i _..+n— l|3r

Hee THADHPOBAHEOMY ATOMY YIIEDOIA ITPH ZRoiH0H cRA3H. “C—C s + H-Br—~CH;-CH-CH,

O6nacnenne npasnaa MaprosruKkoBa

UOrrnonenEns oT npasiaa MaproEBHHKEOEa
a) ITeporwcudnuil aggrexm. Ilpucoenuumenne GpoMOBOIOpOIA B

npucyrerenn neporcugos (Hy0,) sagr nporne npasnna Maprosan-
KOBa:

A HyDy
CH,~CH=CH, + H-Br — CH;~CH,~CH,Br

B aTy peaknuin BCTYIAEST JTHINE GPOMOBOIODPOI; AIA XI0POBOI0-
pPOJIA M HOJOBOIOPOAA e PORCHIHEH sduberT He o0HADYHEH.

6) [Tpaprao MapropHHKEORA HE BREINOIHAESTCH AJIH IPOHIBO0IHELX
ANKEHOB, B MONEKYIAX KOTODEIX HMENTCH SIeKTPOOTPHIIATETEHEIE

ATOME], IPOABIHIDIHE OTPHIATEIEHEIN HEIYKTHEHEH sdierT (oM.
c. 11):

e
CF;~CH=CH, + HCl — CF;~CH,~CH,Cl

CF,-CH=CH, + H-OH — CF,~CH,~CH,
;~CH=CH, + 1 »~CH,
0OH



NMoarotoBka K ElN
: — OpraHnyeckasa xumms:

b ’ 20pUA, yNpaXKHEHWS, 3anav|,.:tec7b|

2, OpHeIeHBE PACTEOPOM MEPMAHTAHATA RATHA K.\!Inﬂ".
a) Peagnua Bar#mepa — MATKoe OEECISHHE SIHEHOR BOJHEIM
HAN cAabome IOTHEIM PACT PMEHTRHATA KAMHA (PASH _,
CH N-CHAIR): CHy=CH—-CH,— CH; + EKMnD. + FH80;, —
a-_:r‘h f:%{ +2K]5;G 4HD—~3:5}1—-_:%{ +2Mn0,] + j H +3 12 CH G H
= oo, + nth — C0;1 + C;H,CO0H + 2MnS0, + § 5CH;~C = C-CH, + 4KMnO, + 6H,S0,
TSR
lj]-I lj]-I NPCITEGE IR EACIOTE EHECH_-*
TR AR, | +4 2 3 mrwetaxbyres-2
-a -1 C—- G —C +2 +2 +2
-3 —32C |2 ) spr 106 |1 — 5CH;—C—CH, + 5CH;—C— CH, + 4MnS0, + 3K,80, + 6H,0
+7 +4 C—-—4e—0C i 0
Mn+ 3¢ — Mnl 2 +7 +3 , .
.. i ; Mn + B¢ — Mn 2 10CH, - 00— CH,
¥npoménaoe ypAEHAHNE [ HITITH: . .
EMn(l ¥upomeaHoe yPAEHSHIE DEARTIHE ; +
CH,=CH, + [0] + H,0 LS —CH,—CH, —-de—32C |5
[ EMaD, H £ +7 +2
OH OH EH:’:CH_CHE_CH3~ S co, 40 ‘ M + 5 — Mal 4
0) dEcTROE OKHCIEHES AMKEHOE HKAIAIIHM PACTEODOM I ECAN B MOASKYIE AMHEHS 0FHH ATOM VTIEpoIE I B) B meaounoM pacTRope o0 paiyEOTCH COME EaPOOHOBRIX HUCIOT!
TAHATA HATMA B HHCAOTHON cpefe ¢ NOUTHEIM DASPREIBOM 0] 30 CBASAH © QEYMA DAANEATEME, TO IPH &7 OEHCIEH -1 - - :
CHASH M OOpASOBAHHEM HapBOHOBRIX KHCIOT, RHCOOTEL B | HeTOH M KHCAOTA: CH;-CH+CH, + 10EMn0, + 13K0H —

yraepoga(lV), KETOHA B KHCIOTH, TOIEKD KETOHOE, TTO DIPE] 0 -1 7 . CH E%OK+K2&41'33 10K ]1;![5:10 N o
¥ 2 4 BH-z

Ci :IIDJIEI}HE:E:HE'H nRodtEoi |:m=.|:3|! B MOJIEK Y8 HEXOIHEOTD ATHaE 5[:]-13—1: =CH- CH; + GEMno, + 9H.80, L, ! 5
- +
5CH; _CH+CH- CH, + BKMnD + 12st0 B o, C-de—C !
& MwemrafyTeE-2 _a -10¢ 1
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3. Oneym

Oaeym — oTo pacTeop okcHza cepel(VI) B 100% -H0il cepHO#H
KHcaoTe. Boja B o1eyMe OTCyTCTBYeT.

A. IMpuzomoenenue oneyma ui odel uau pacmeopa cepHoil
wucnomsl. Cxewmusarnue oxeuda cepwi(VI) ¢ pacmsopom
CEPHOT KUCAOMBbL.

CocTae KOHEYHOro pacTECpa 3aBMCMT OT COOTHOLLEHWA KOMW-
4eCTe BewecTs okcuga cepel(VI) S0, v Boow:

a) ecnu v(H:0) » v(S0y), To 0BpazyeTcA pacTEBOP CEPHOM KMC-
noTel ¢ Gonswel MaccoBoi ooneil KNCNOTel N0 CPABHEHWD © MC-
XOOHLIM PACTBOPOM;

6) ecnu v(H.O) < w(S0,), To B pesyneTaTe CMELLMEAHWA 00pasy-
eTCA ONeyMm, T.e. pacTeop okcuga cepul(Vl) B BezeonHoi cepHoi
KMCNoTe.

3apava 1. B pacteop maccoil 250 r ¢ Maccoeoil gosneil cepHOi
rHcaoT 70% npudasnnn 500 r okcuga cepr(VI). PaccunrTaii-
TE& MACCOBEIE JOIH BEMOIECTE B NOJIYyIeHHOM PACTEODE.

Hano: Peuwernue
m,(p-pa)=250r 1. OnpegendeM KOJIHUeCTEO BeMIeCTBA
wy(Ha80,)=0,7 okcuaa cepsl(VI):
m(S0;) =500 T _m(S0;)
V[EDS} H SO ¥
Hadmu: <00 M(=0s)
we(H:80,) V(S0,)=—1 __ _§,95 Mo,
we(S05) S0 r/Moan

3apayum ANg camocTOATENLHOrO peleHna

110. K omeymy maccoii 200 r ¢ maccoeoll goieil orcHia
ceprl{VI) 30% modasunm 100 r pacTeopa ¢ MaccoBoll gomeil cep-
HOH EHcaoThl 90% . HaliznTe MaccoBRle I0JH BENIECTB B HOJIY-
UeHHOM pacTeope. (5% 50,; 95% H,50,.)

111. K omeymy maccoii 200 r ¢ maccopoll goeil oxcHia
cepel{VI) 20% godasmam 150 r pacTBopa ¢ MaccOBOH AoJei cep-

NMoprortoBka K ElND

1 cnoco6bl nx pelueHus

Tunbl XuMmnyecknx 3agav

B. Xumuueckue peaxyuu ¢ yuacmuem oneyma.

3apaqa 3. [Iaa nonH0l HeHTpaAIHEALRH onevMa Maccoi 40 r noT-
pedoeanca pacTBop obnémonm 70 M ¥ naoTHocTeio 1,88 r/ma
¢ MaccoBoi goseil ruapokcuna varpua 0,35, Paccunraiite Mac-
COBVED JoUIHD oxcHIa ceprl(VI) B onevue,

Hdano: Peuwenue

m,(ppa)=40T 1. OnpepenseM MAcCCE OHCHIA Ce-
Vailp-pa)="T0 ma pel(VI) B cepHOH KHCJIOTH B OJE-
pAp-pa)=1,38r/ma yMe (pacteBop 1). Ilaa sToro ofosHa-
wy(NaOH)=0,35 UMM MACCOBVID OOJH oKCcHIA cephl(VI)
Hadmu: B 0JIeyMe Hepez d, TOTAa MACCA OKCHIA
w,(SQ2 cocraBuT 40a r, Macca cepHOl KHCIO-

5. PAacTEOpPMMOCTb BELWECTE

HIH OpOCTO pACMEDUMOCIIIBH) EEULECITIELL.

PACTEBOPHTENA ¢ 00pAS0BAHHEM HACLIMIEHHOTD PACTEODA:
m(X)
m(H.0)

(X)) = - 100 .

TBODE CBAZAHA C 0 PACTBODHMOCTE COOTHOINEHHEeM.

s(X)

wX) =)+ 1001

__m(X) mX) _ s(X)
)= opa)  mppa)  sX)+ 1001

PacTBOPpHMOCTE — 3T0 CHOCOOHOCTE BEI[ECTBA PACTBOPATHCA B
THPO|  pome mam apyrom pacTeopuTese. KoIHYeCTBEHHD PACTBOPHMOCTE
BEI[ECTBA XAPAKTEPHAYIOT KOIDEUUUEHMOM pPACMEOPUMOCTIU

PacTropuMocT: BemecTea X (87X)) — 5TO Macca BeNlecTEa,
KOTOPOE MOXKET PACTEODPUTECA OpH JaHHO Temmepatvpe B 100 r

HacenueHHwIi pacTBOp — 5TO PACTEOP, KOTOPEI HAXOIHTCA B
NHHAMHYECKOM DABHOBECHH ¢ PACTEODANIIHMCH BeIIeCTBOM.
MaccoBan qoas 6e3BOJHOTO BelecTEA X B HACKIIIEHHOM pAac-

1A BEIUHCIEHHA Macchl 0e3BOJHOTO BENIECTBA B HACHIIIEH-
HOM PACTEOpE ONpefe]EHHO MACCEI MOMHO BRIEECTH (DOPMYJIV:
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