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IIpakTueckas padora Ne 1

Tema: «PelieHue npakTUuecKux 3aflaHMi Ha COCTaB/IeHUe 3/IeKTPOHHO-TpadruecKrx (hOpMyJ1 3/1eMEHTOB
1-4 nepuopoB.

ITesb paGoThi: 0TPadOTATHh HABBIKH 3aI0/THEHHUST 3/IEKTPOHHBIX 000/10UeK aTOMOB 3JIEMEHTOB JJIA
yMeHHsl yCTaHaB/IMBaTh CBA3b MeXAy CTPOeHHeM aToMa ¥ CBOMCTBAaMH 3/IEMEeHTOB

O6opyaoBaHue:
1. YuebGHuk
2. Tetpagb
3. Pyuka

4. Tlepuoauueckas cuCTeMa XUMHUUYeCKHX 3yieMmeHTOB I.11. MeHeseeBa
5. bnaHk c 3agaHusamu
OcHOBHBIE TeopeTHUYeCKHe 0/I0)KeHU:

BCHOMHI/IM, 4yTO0 MBI 3HAa€M 0 CTPOEHHUH 9H€KT|20HHOI>1 000/104KH aTOMa

1. OneKTpoHbI C 6/IM3KUMY 3HAUEHUSIMHA SHEPTUH 00pa3ytoT 3/IeKTPOHHbIE (SHepreTHUecKe) YPOBHU
2.Yucr1o 371eKTpOHHBIX YPOBHEN = HOMepY Mepro/ia, B KOTOPOM HaXOAUTCSl XUMUUECKUI 371IeMeHT
3.EMKOCTBb 3/1eKTPOHHBIX YPOBHeH pa3nnuyHa. MakcriMaabHO BO3MOXKHOE YMC/IO 3/1eKTPOHOB KaXK/I0T0
YPOBHSI BBIUMC/IsIeTCs 110 hopmyJie 2n2

ITopspoK 3amo/1HeHUs 371IeKTPOHHOI'0 YPOBHSI aTOMOB MaJIbIX IEPHO/0B.

Ymo6b! cocmaeumb cxembl CPOeHUs1 3/1eKMPOHHbIX 000104eK amomoe c/1edyeimn pyKkogoocmeosambcsi
c/1e0yIouWjum a/s120pUMmMoOM:

a) orpeZie/ITh 00IIiee YMCIIO 3/IEKTPOHOB Ha 000/10UKe T0 TIOPSJKOBOMY HOMEDY:

0) ompesie/TUTh YUCIO SHEPTeTHUECKUX YPOBHEH 110 HOMepY Teproza;

B) OIpeJie/IUTh YMC/IO 31eKTPOHOB Ha Ka)k[JOM SHepreTUUeckKoM ypOBHe, (T10/1b3ysiICh (POpPMYJIoi 2n2).

Ha ocHOBaHMM BBIIIEN3/I0)KEHHOTO COCTAaBUM CXEMbI CTPOEHUsI 37IeKTPOHHBIX 000/104eK aTOMOB MaJIbIX
rieprofioB. Paboraem c TICXD 1. . MeHzeneega.

AToM B0J0pOAa VMeeT MOPsKOBbIN HOMep 1, ciiefloBaTe/IbHO, UIMeeT OZIH 3/IeKTPOH. ATOM HaxXxouTcs B 1
repuo/ie, cje/joBaTe/bHO, B aTOMe OJIUH SHepreTuueckuii ypoBeHb. Cxema pacripe/ie/ieHusi 37IeKTPOHOB 110
SHepPreTUUeCKUM YPOBHSIM:

+1)1

3anucbieaem 3apsi0 amMomHoz0 s0pa, 3amem Cmasum cKoOKy, CUM80/IU3UPYIOUYIO 3/1eKMPOHHBIU
YPOBeHb, psIOOM €O CKOOKOU 8HU3Y Cnpasa NUWem Yucs0 3/71eKmpoHo8, HaX00swjuxcs Ha OAHHOM ypoeHe.
PacripesiesieHrie 5/1eKTPOHOB 110 SHEPreTUUeCKUM YPOBHSIM MOXKHO 3alycaTh UHaye:

+1H, 1le-

ATOM re/iusi UMeeT MOPSKOBBIA HOMeD 2, C/lefloBaTe/IbHO, UMeeT 2 3/1eKTPOHa. ATOM HaxouTcs B 1
repyo/ie, cjejoBaTe/bHO, B aTOMe OJIUH SHepreTuueckrii ypoBeHb. Cxema pacripe/ie/ieHust 37IeKTPOHOB 110
JHepreTUUeCKUM YPOBHSIM

+2)2 wm +2He, 2e-

AToOM UTHSA UMeeT MOPAJKOBbIM HOMeD 3, clefloBaTelbHO, UMeeT 3 3/1eKTPOHa. TpH 3/1eKTpoHa He MOT'yT
TIOMECTUTBLCSI Ha [1IePBOM SHepreTUUeckKOM YPOBHE, T. K. ero MaKCMMaslbHasi eMKOCTb PaBHa 2e- ( COr/IaCHO
tdbopmyne 2n2). CnemoBarenbHO, TPETHI 3/1EKTPOH CHOPMUPYET BTOPOW SHEPreTUUeCKUid ClI0i. ITOT CI0H
OyzeT umMeThb OOJBILINI PaZilyC, UeM IMepBblid. DTO JeliCTBUTE/ILHO OTBeuaeT MosoykeHuto auTus B IICXD:
aTOM HaxOJUTCs BO 2 Mepuojie, C/lefloBaTe/IbHO, B aTOMe /iBa SHepreTU4ecKrx ypoBHs. Cxema
pacripe/iesieHusi 37IeKTPOHOB T10 SHePreTUYeCKUM YPOBHSIM:

+3umm +3Li, 2e-, 1e-
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3agaHue :
3aganuie 1. 3amo/IHUTE HeJJOCTAOIIIMeE 3/IeMEeHThI Tab/HIIbI, U300pa3uB CXeMbl CTPOEHUS aTOMOB 3/IEMEHTOB

BTOPOI'O 1repuoga:

Howmep KomnuectBo  |CumBon Oob1ijee Pacrnipepenenu
nepuoza SHepreTUUYeCcKy |371eMeHTa, ero |KOJM4eCTBO  |e 3JIeKTPOHOB
X YpOBHel =  |MOpsIKOBbIN 1o
HOMeEpY HOMeEp snexTpoHos | ?HEPreTHUECKH
nepuosa M YPOBHSIM
2
2 3Li 3
Li+3)2)1
4Be +4 Be +4)2)2
4
?
5B 5 ?
?
6C 6 ?
?
7N 7 ?
?
80 8 ?
?
9F 9 ?
+10Ne, 2e-
10Ne 10
Ne +10 )2 )8
Kpurepun:

3a KaXk/[bIii BepHO 3amo/THeHHoe 3a7ianue — 1 6a11. MakcuMaabHoe Ko/1-Bo 6a/1/10B -10
Ouenka «5» - 9-10 6
OreHka «4» - 7-8 6
Oueska «3» - 5-6 0



OreHka «2» - MeHee 5 6ajIoB

KoHTpo/bHBIE BOTIPOCHI:
1. Pacnpegenuvre 10 SHEpreTHUeCKUM ypOBHsM a)13; 6)18; B) 11; r) 9 3/1eKTPOHOB

Orpefienite, B KAKOM TiepUofie HaXOSATCS aTOMBI
2. OrmpepenyTe XUMHUUYECKUM 37IeMeHT, UMEIOIIUM C/ie/lyIolliee pacripe/iesieHre 3/IeKTPOHOB: 2e-, 8e-, 3e-
3. B Kakom mnepuro/ie HaXOASTCS aTOMbI, UMeIOIIIUe Cre/lytolliee pacrpeziesieHre 3/1eKTPOHOB 110
SHepreTUUeCKUM yYpOBHAM: a) 2, 2; 6) 2,4;8) 2,8,1;1) 2, 8, 8, 2
4. Omnpejenute XUMUUECKWM 3/IeMeHT, UMEIOILIWH c/iefytolllee pacripesesieHue 3/1eKTPOHOB:

a)2,4,6)2,8;8)2,8,3;1)2,8,8, 1
5. OmnpegenuTe 3/1eMEHT TI0 CI€YIOLIUM ITPU3HAKAM: a) 2 37IeKTPOHHBIE 000JI0UKH, Ha TIOC/IeHel 3
3/IeKTPOHa; 0) /1B 3/IeKTPOHHBIE 000/I0UKH, Ha TIOC/IeJHEeH — 6 37IEKTPOHOB; B) TP 3JIEKTPOHHBIE
000/10YKH, Ha TIOC/TeJHEH 5 3IeKTPOHOB

JTa/IOH 0TBETOB:

1.Ec/mm 310 aToMm, ciefioBaTe/IbHO YMCIIO 3JIeKTPOHOB = YUCILY IIPOTOHOB = IOPSIAKOBOMY HOMEpY.
OtkpeiBaeM [ICXD 1 110 HOMepy 3/1eMeHTa HaXOAUM [epUoj, B KOTOPOM OH pacriosiaraeTcs. A 3areM
pacripezisieM 3JIeKTPOHBI [10 SHePreTUYeCKUM YPOBHSIM.

a) +13wmu 13Al, 2e-, 8e-, 3e-, 3 epuoy,

6) +18wmu +18Ar, 2e-, 8e-, 8e - 3 mepuoj

B) +11umm 11Na, 2e-, 8e-, le - 3 nepuon

r) +9unu 9F, 2e-, 7e - 2 nepuop

2.ATom nMeeT 3 371eKTPOHHBIe 000/I0UKH, CiefoBaTelbHO HaxoauTcs B 111 mepuope. ITopsagKOBLIM HOMEp
MOYKHO OTIpe/IeJIUTh, BLIUMC/IUB 00I1lee UKC/I0 3/1IeKTPOHOB (OHO PaBHO CyMMe 3/IeKTPOHOB Ha
SHepreTUYeCKUXx ypoBHsx). CyMMa 371eKTPOHOB =13, 3T0 amtomuHui Al

3.a) sBe 000/I0UKH - BO BTOPOM; 0) ZiBe 000/I0UKH — BO BTOPOM; B) 3 000/I0UKH — B TPETHEM; T') UEeThIpe
000/10UKH — B UETBEPTOM

4.CyMMupyeM BCe 371eKTPOHbI, HaXOAL1eCs: Ha SHepreTUYeCKUX YPOBHIX. YMC/IO 3/1eKTPOHOB =
TOPsITKOBOMY HOMepy aroma

a)6e- - 6C6)10e- - 10NeB)13e- - 13Alr)19e- - 19K

5.a) 2 06omoukn — cxema: X e-, 3e- — [X e - - 370 2 3/1eKTpOHa (Ha ITepBOM 000/10UKe MaKCHMasbHO 2e
-) ] - BoccTaHoB/IeHHas cxeMa: 2e - , 3e- — 00IIee UHC/I0 3/IEKTPOHOB PaBHO 5 — TIOPSAKOBBLIM HOMEp
y/eMeHTa 5 — 3To 6op 5B.

0) 2 obomoukn — cxema:X e-, 6e- — [X e - - 370 2 371eKTPOHA (Ha MepBOi 000I0UKe MaKCUMasTbHO 2e-) | —
BOCCTaHOBJIeHHasi cxeMa:2e - , 6e- — o011iee UKC/I0 3/1IEKTPOHOB PaBHO 8 — TOPsAKOBBIM HOMep 371eMeHTa 8
— 3TO KHuc/a0poa 80

B) 3 060siouku — cxema:Xe-,Ye-,5e- » [Xe - - 370 2 3/1€KTpOHa (Ha 1epBoit 000/104Ke MaKCUMasbHO - 2e - ;
Ha BTOPOI 000/10UKe MaKCUMaJIbHO - 8e -, T. K. 00e OHU 3aro/iHeHbl] — BOCCTAHOBJ/IEHHAst cxeMa:2e-, 8e-,

5e- - o0IIiee UMCIIO 3/IEKTPOHOB PaBHO 15 — IMOPSIKOBLIM HOMep 37eMeHTa 15 — 310 pochop 15P

JIuteparypa, peKoMeHyeMasi K BBINOJTHEHHIO MPAKTHYEeCKOH paboThI:

1.Epoxun HO.M. Xumus g5t npodeccuii U Crieliia/ibHOCTel TeXHUUeCKOro U ecTeCTBeHHOOHay4yHOro
ripousieit. 36C Akanemust,2020r

1. 2. TabpuensH O.C. Xumusi: yueb. ayis ctya. cpeq. yueb. 3aBegernit/O.C.I"abpuensH, N.I'.OcTpoymoB.-2-
e u3[., crep.- M.:M3natensckuii LeHTp «AKagemusi»,2005., ri. 1
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Tema: «PelieHue 3aZlaHUI Ha UCTIOJIb30BaHUE XUMUUECKOW CUMBOJIMKM U Ha3BaHUM COeJMHEHUH T10
HOMEeHK/IaType MeX/lyHapOZHOI0 COr03a TeOPeTUUeCKOM U MPUK/IaJHON XUMUU U TPUBUAIbHBIX Ha3BaHUU
ISl COCTaB/IeHUsI XUMUUeCKUX (opMyJi ABYXaTOMHBIX COe/JUHEHUM (OKCUOB, CY/Ib(HI0B, TUAPUIOB U T.I1.)
Y [IPyTUX HeOpraHu4yeCKUX COeJUHEHUM OTAe/bHbIX K/IaCCOB».

Iennb paboThi: HAYUNUTH PUMEHSTh TeOpPeTHUeCKHe 3HaHUsI OCHOBHBIX TTOHATHI U 3aKOHOB XUMHWU TIPH
pelleHuu 3a7ad

O0OopyoBaHue:

1.YuebHuk

2. Tetpazp

3.bnaHK ¢ 3afgaHuem

4.Pyuka

5.Kanekynsatop

6.CripaBoYHbIe MaTepHasibl ¢ popMyiaMu

OcHOBHbIE TeopeTHYeCKHe MO/I0KeHHS:
1.0cHOBHBIE MOHATHA U 3aKOHBI XUMHH

B coorBerctBuu ¢ HomeHksatypoii MEOITAK moboe 6uHapHOe coequHeHHe, B KOTOPOM TPHUCYTCTBYeT
KHUCJIOPOJ, CO CTeIeHbI0 OKUCJIEHHS -2, Ha3bIBalOT CJIOBOM «OKCH/», 3aTeM yKa3blBalOT Ha3BaHUe 3jieMeHTa
B pOJUTeNbHOM Tafexke. Ecimu /st 3memMeHTa XapakTepHa MOCTOSTHHAsI BaJIEHTHOCTb, TO OOJblile HUUYEro
yKasblBaTb He HY)XHO. EciM [y s/1eMeHTa XapakTepHa IepeMeHHasl Ba/IeHTHOCTb, TO I10C/ie Ha3BaHUs
HeoOXOZMMO yKa3aTh B CKOOKax ero BajJieHTHOCTh B JJAHHOM OKCH/Ie; BaJIEHTHOCTh YKa3bIBAalOT PUMCKHUMHU
uppamu.

Hanpumep: WO; — okcug Bosb(pama (VI); Li,O — okcug mutus.

Ecsu BBl He 3HaeTe, UTO TaKoe BaJleHTHOCTh, U KaK ee OTpe/ie/isiTh, TO He00X0AUMO U3YUUTh
COOTBETCTBYIOILYIO CTaThbIO.

HomenknaTrypa ocHoBaHMi M aM(OTepHBIX THAPOKCH/IOB

Ha3BaHust ocHOBaHUM U aM(OTepHBIX THAPOKCHOB CTPOSITCSI AHAJIOTUYHO, TOJILKO BMECTO C/I0BA « OKCH[»
WCTIOMB3YIOT C/IOBO «TH/IPOKCHUAK, 3aTeM YKa3bIBalOT Ha3BaHWe MeTaJl/la B POJIMTEe/IbHOM Taziexke. Ecmm st
MeTassia (UM MeTanIonoZoOHOr0 HMOHA) XapaKTepHA MOCTOSIHHASA BaJleHTHOCTb, TO OOJbIlle HUYEro
yKa3blBaTh He HY)XHO. EcsiM [ji MeTasijia XapakTepHa mepeMeHHas BaJleHTHOCTb, TO I10C/ie Ha3BaHUs
HeoOXO/IUMO yKa3aTh B CKOOKax €ro Ba/JieHTHOCTh B [JaHHOM THZDPOKCH/E; BaJIEHTHOCTh YKa3bIBAlOT
PUMCKUMHU 1T pamMHu.

Hanpumep: KOH — ruapokcug kanusi; Fe(OH); — ruapokcup xenesa (111).

HomMeHK/1aTypa KHC/IOT | CoJiel
Ha3BaHue KMC/IOT CTPOSITCS  TaK: K KODHIO Ha3BaHUsl IIeHTPAJbHOrO 3jieMeHTa Ha PYCCKOM si3bIKe
[00aBSIIOT  TTOCT(UKCHI -HasA, -HUCTasi UM -BOAOPOAHAA, B 3aBUCUMOCTH OT CTeleHW OKHC/IeHHUs
L|eHTPa/IbHOTO 3/IeMEeHTa.
Ecnu BbI He TIOMHHTE, YTO TaKOe CTeTleHb OKMC/IeHUs], U KakK ee OTpeZie/isiTh, TO CHavyana HeoOXo1uMo
W3yUWTh COOTBETCTBYIOLIYIO CTAThIO.
HasBaHusi cosied CTpPOATCST Tak: K KODHIO Ha3BaHUSl LIEHTPAJBHOTO 3/IeMEeHTa Ha JIATHHCKOM S3bIKe
[100aB/ISAIOT MOCTPUKCHI -aT, -MT WK -H/}, B 3aBUCUMOCTH OT CTelleHU OKWCJ/IeHUs LeHTPaJbHOTO 3/IeMeHTa.
3aTeM yKa3bIBalOT Ha3BaHHe MeTajla B POIUTeNbHOM nazexe. Ecim s MeTasuia (MM MeTayuionof00HOro
MOHA) XapaKTepHa MOCTOSTHHAA BaJIeHTHOCTb, TO O0Jibllle HUYEro yKa3biBaTh He Hy)HO. Eciu it MeTasnna
XapaKTepHa IlepeMeHHass BaJIeHTHOCTb, TO TIOC/e Ha3BaHUS HEeoOXOAMMO YyKa3aThb B CKOOKax ero
BaJIEeHTHOCTh B JJaHHOM COJIM; BaJIeHTHOCTh YKa3bIBalOT PUMCKUMH LIU(PpamMH.
KopHH1 1aTMHCKOTr0 Ha3BaHKUs y OOJBIIMHCTBA 3/1IEMEHTOB COBIA/A0T C KOPHSIMH PYCCKOTO Ha3BaHUs. [s
HEKOTOPBIX 3/IEMEHTOB OHM OT/IMYaroTCsl. VIX cieflyeT 3ariOMHUTb:
C — kap0, S — cynbd, N — HUTP U [Jp.



KDI}HH JAaTHHCKHX HA3BaHHIH 3JIeMeHTOB

JNeMeHT Hazpanue KopeHt HazeaHuA
H hydrogenium THAP
S sulfur CyAbQ
N nitrogenium HUTP
C carboneum Kap0
Si silicium CHJIHK

PaccMoTpuM OCHOBHBIE CiTyYau.

1. Ecivi 1ieHTpasibHbIN 3/1eMeHT B KMCJIOTe UMeeT BbICILYIO CTelleHb OKUC/IeHHs, T.e. B KUC/IOTHOM OCTaTKe
3TOM KHUC/IOThI COZeP>KUTCS MaKCHMa/IbHOe KOJTMUeCTBO aTOMOB KMCJIOPOZA, TO K Ha3BaHUIO KHC/IOTHI
[00aB/ISIIOT IOCT(UKC -HasA UK -Basl.

Hanpumep: H,S*°0, — cepnas kuciiora, H;P*°0, — hocdopuas Kucora.

I[Tpy 5TOM B Ha3BaHUM COJIM UCII0JIb3YIOT TOCT(PUKC -aT.

Hanpumep: Na,S°0, — cyabdat Hatpusi, K,C O3 — kKapboHaT Kajusl.

2. Ec/ii LieHTpa/bHBIN 3/1eMeHT B KAC/IOTe UMeeT IIPOMEKYTOUHYHO CTelleHb OKUC/IeHMUs, T.e. B KUCJIOTHOM
OCTaTKe 3TOW KUC/IOThI COAEPXKUTCSI He MaKCUMa/lbHOe KOJIMUeCTBO aTOMOB KHUC/I0POAA, TO K Ha3BaHUIO
KUCJIOTHI 06aB/sAIOT MOCT(HUKC ~-HUCTAsA.

Hanpumep: H,S™O; — cepaucras kuciora, H;P**0; — pocdopucras kuciora.

ITpy 5TOM B Ha3BaHUM COJIM UCII0/IBb3YIOT TOCT(PUKC —HT.

Hanpumep, Na,S™0; — cyabdut Hatpust, KNO, — HUTPHT Ka/usl.

3. Ec/iu LieHTpa/bHBIN 3/1eMeHT B KUC/I0Te MMeeT HU3LIYI0 CTelleHb OKUC/IeHUs], T.e. B KUCJIOTHOM OCTaTKe
3TOU KUCJIOTHI He COZIeP>KaTCsl aTOMbI KMUC/IOPO/ia, TO K Ha3BaHUIO KUC/IOTHI I00AB/ISIOT TOCTHUKC -
BO/I0OPO/{HAs.

Hanpumep: H,S™ — cepoBogopoguas kuciota, HCl™ — X70poBo0pogHas KUC/IoTa.

ITpy 5TOM B Ha3BaHUM COJIM UCII0/Ib3yeM MOCT(UKC -HA.

Hanpumep, Na,S™ — cynbdup Hatpust, KCI ™ — xjopup, kavis

IleHTpanbHBIA
aToM

KHCJIOTHBIH O0CTATOK Ha3zeaHHe KHCJIOTHI HaszeaHHe coiu

KOpEHh JATHHCKOTO

Beicuias creneHb
OKHCJIEeHHS
(manpumep, S6)

[IpoMexyTOYHAA
cTeleHb OKHC/IeHHA
(Hanpumep, ST4)

Huzmag creneHb
OKHCJIEeHHA
(Hanpumep, S2)

MakcuManbHoe
KOJIHYECTBO aTOMOB
kuciaopoga (S04%)

MeHblIee
KOJTHYECTBO ATOMOB
Kuciaopoaa (S05%)

Het aToMoB
KHCJI0pOoZa

(%)

HomeHkaTypa KHC/IBIX COJIeH.

Kopenb pycckoro HasBaHUA
3JieMeHTa + Haa (Ba#)
(H,S0, - cepHas KucIoTA)

KopeHb pyccKOTO Ha3BaHHUSA
3/IEMEHTA + HHUCTAasA
(H,S0; - cepaucTas

KHCJIO0TA)

Kopenb pycckoro HasBaHHSA
3JIeMEeHTa + BOJAopoaHad
KHCJI0Ta
(H;S - cepoBomopogHag
KHCJI0TA)

HA3BaHHSA JJIEMEHTa +
ar
(K,SOy4 - cynbbat
Kanus)

KopeHb 1aTHHCKOTO
HA3BaHUA 3JIEMEHTA +
HT
(K;S03 - cynbdur
KaHs)

KopeHb TaTHHCKOTO
HA3BaHHA JJIEMEHTA +
ua
(KS - cynboua Kamus:)
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Ecmm B KUC/IOW COMMM Ha OAIMH KWC/IOTHBIM OCTaTOK NPUXOAWUTCS OJWUH aTOM BOZOPOZA, TO K Ha3BaHUIO
KHCJIOTHOTO OCTaTKa A00aB/stoT mpeduKkc ruapo-. Eciv Ha ofuMH KUCIOTHBIM OCTAaTOK TPUXOJUTCS /IBa
aToma BOJ0po/ia, TO A00aBsOT MpeduKC AUTH/PO-.

Hanpumep, K, HPO, — rugpodocdat kamvst, KH,PO, — puruapocdocdar Kastus. Ho:
Ca(HCOs); — ruapokapOoHaT KasIbI[usl.

HomeHK/1aTypa 0CHOBHBIX COJIEH.

Eciu B OCHOBHOW CO/IM Ha OJWH KaTWOH MeTasja NMPUXOJUTCS OJHA TM/POKCO-TPyIMa, TO K Ha3BaHHUIO
KHCJIOTHOTO OCTaTKa A00aB/siOT TpeyKC ruApoKco-. Ecii Ha OJWH KAaTHOH MeTa/lla TIPUXOJUTCS /iBe
TUJPOKCO-TPYTIIBI, TO A00aB/SIOT PeUKC AUTHAPOKCO-.

Hanpumep, AIOHCL, — ruapokcoxnopuy, antomunus, Al(OH),Cl — gurnapokcoxsiopus amtomunus. Ho:
(CuOH),COs; — rugpokcokapbonat meu (II).

B Ha3BaHuM /IBOIHOM COMM KaTHOHBI MeTaslJIOB MepPeunc/IsitoT yepe3 Aeduc. B Ha3BaHUM CMelllaHHbIX COJei
aHMOHBI KUCJIOTHBIX OCTaTKOB NEePeUYNC/ISIOTCS yepes feduc.

Hanpumep, KAI(SO.), — cynbdat amtomunusi-kanusi, CaClBr — 6poMuz-x1opuf KaabLusi.

HoMeHK/IaTypa cosie

L . 2 . s 2

Kucsbie OCHOBHBbIE JIBOHHBIE CMeIllaHHbIE

IlepeuucnswT
Ha3BaHHA aHHOHOB
yepes Aeduc, 3aTeMm
Ha3BaHHe KaTHOHA

HasBaHuda aHHOHA (110
IpaBUy), Aaiee
Ha3BaHHWA KATHOHOB
NepeyrcISoT Yepes

K HazBaHHIO coNH
gobasigeTca
npedHKc THAPOKCO-,
AHTHAPOKCO - H T.A.

K HasBaHuO COaH
nobapaserca npeduxc
THAPO -, AUTHAPO -,
TPUTHAPO - H T.A. 10

yucay aToMoB H nmo yucay rpynn OH neduc
: Hanpumep:
Hanpumep: Hanpumep: Hanpumep: Ca(OCl)Cl xnopua-
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menu (II) Kanua

Takxe TMpUMEHSAETCA TPUBHUA/IbHAA HOMEHK/1aTypd. TpI/IBI/IaJ'[bHBIe Ha3BdHUA HEOPIrdHUUYECKUX HEO6XOAI/IMO
BbIYUHTb Ha3yCThb.
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HomeHK/1aTypa KOMIIJIEKCHBIX COJIei™
KowmriekcHoe coeiiHeHMe MOXKeT COCTOSITh U3 KOMIJIEKCHOI'O KaTUOHA, KOMILJIEKCHOTO aHUOHA WU MOXKET
ObITh HEUTPA/IbHBIM.
KomriiekcHbie CcOoeJUHEHUs] COCTOSIT U3 BHYTpeHHel U BHelllHel cdepswl. LleHTpasbHasi yacTulla, BOKPYT
KOTODOM pacrosioXKeHbl OKPY)Kaloll[ie ee JIMTaHbl, Ha3bIBaeTCs KOMIUIeKCooOpa3oBateneM. Yuciio
JIUTaH/IOB KOMILIEKCooOpa3oBarTesiss Ha3bIBaeTCS KOOPJWHALIMOHHBIM uHC/IOM. Kak TmpaBuio (HO He
o0s13aTesibHO!), UMC/I0 TMraHoB B 2 pa3a 0oJibllie, ueM CTeTieHb OKUC/IeHUS LeHTPaIbHOM YaCTHIIbI.

KOMIIIEECOO EpﬁSDB ATEE TIHMTAHIOEI

IS
[Cu(NHz)4]CL
BT I /‘ TBI-I:E]’.LE[{HH
FOORTHHATHOHEAT cepa KOOPIHHATHOERHAA cdepa
KO OpFHHAIFIOHEO R
wemo (K

CoeuHeHHUs C KOMIUIEKCHBIMU KaTHOHAMHU. BHauasie Ha3bIBalOT aHUOH BHeIlIHell cdepbl, 3aTeM
Mepeurc/ISFOT JIMTaH/bl, 3aTeM Ha3bIBAaIOT KOMITZIEKCOOOpa30BaTe/b B POJUTETLHOM Tiajiexke (eMy [JaeTcst
PYCCKOe Ha3BaHHe JJaHHOTO 37ieMeHTa). [Tocsie Ha3BaHUs KOMILIEKCOOOpa3oBaresisi B CKOOKax pUMCKOM
1K(poii yKa3bIBaeTCs ero CTerneHb OKUC/IeHUSI.
K natuHCKOMY Ha3BaHHIO aHMOHHOTO JIUTaHza fobasisieTcst okoHdanue “o” (F~ — ¢ropo, ClI— -xymopo, OH
— — rugpokco, CN™ — 11aHo u T.1). AMMHaK 0603HauaroT TepMUHOM “amMmun”, CO — kapbonu, NO —
Hutposui, H,O — aksa.
Yucio 0AMHAKOBLIX JIMTAaHZIOB Ha3bIBAIOT I'PeUECKUM UHCUTETbHBIM: 2 —IU, 3 — TpH, 4 — TeTpa, 5 — MeHTa,
6 —rekca, 7 —rermnra  T.J.
Hanpumep:
[Cu(NH;).1SO, — cynbdaT Terpaammunmenu (11),
[Ni(H,0)6]Cl, — xnopup rekcaakBanukers (II).
BHauasie nepeunc/isitOT JIMTaH/bl aHUOHHBIE, 3aTeM HeWTpaJibHble, 3aTeM KaTUOHHBIE.
Hanpumep:
[Pt(NH;)sCl]Cl; — xnopuz x/ioponieHTaaMMUHIIIATUHEI (IV) .
Ecny B KOMIUIEKCe NMe0TCS HeCKO/IBKO JIMTaH/i0B OZJMHAKOBOI'O 3HAaKa 3apsi/ia, TO OHY Ha3bIBAKOTCS B
andaBUTHOM TIOpsIIKe:
[CoClL(H>0)(NH;);]Cl — xnopug quxinopoakBatpuaMMuHKoOanbTa (I11).
CoeuHeHHUs C KOMIUIEKCHBIMUA aHHOHaMH. BHauasie Ha3bIBatOT KOMILJIEKCHBIM aHMOH B UMEHHUTETbHOM
Ta/ie>Ke: TIePeUYUCIISIIOT JIMTaH/[bl, 3aTeM KOMILIeKCooOpa3oBaTesib (eMy [aeTcsi TaTUHCKOe Ha3BaHWe U K
Ha3BaHUIo I06aBsieTcst okoH4aHue “at”). [Tocie Ha3BaHUS KOMIUIEKCOOOpa30oBaTeisi yKa3bIBaeTC s ero
CTerieHb OKWC/IeHUsI. 3aTeM B POJIUTE/ILHOM TajieXke Ha3bIBaeTCsl BHeITHeC(hepHbI KaTHOH.
Hanpumep:
Nay[Zn(OH),] — TerparuapokcouuHkar (I1) HaTpus;
K.[Fe(CN)s] — rekcarimanogeppar (I1) kanus;
K>[CuCl,] — Tetpaxnopokympar (II) kanus.
CoepuHeHus 0e3 BHemHe# cdepbl. BHauasie Ha3bIBAIOT JIMTaH/Ibl, 3aT€M KOMILIEKCOOOpa3oBaTesib B
VIMEHUTE/IbHOM MajieXke C yKa3aHWeM ero CTelleHd OKMC/IeHWs. Bce Ha3BaHMe MUILeTCS C/IUTHO.
[Ni(CO),] — TeTrpakap6onumauKens (0);
[Pt(NH5),Cls] — TeTpaxnopoavnammuHiiiatiHa (IV).

3aganue: Pernure 3agaum

1.
2 3 4
1 BdPHUAHT BdPpHAHT BdPpHUAHT
BapUaHT
1 Na;PO, 1 NaCl 1 SO, 1 HNO;
2 H,SO, 2 Fe 2 HCl 2 Ca(OH),
3 P 3 ALO; 3 MgO 3 FeO



http://chemege.ru/wp-content/uploads/2018/12/Image371.gif

4 CuCl, 4 N,Os 4 Ca 4 S
5 Na 5 SO, 5 NaOH 5 KOH
6 CO, 6 H,CO; 6 Fe(OH); 6 P,0s
7 Mg(OH), 7 Cu(OH), 7 Na,CO; 7 CaCO;
8 Al,(SO.); 8 Na,0O 8 N, 8 Mg

9 H, 9 H.S 9 CuSO, 9 Na,SiOs
10 CaO 10 Mg(NO5), 10 C 10 0,
11 H,SiO; 11 H-PO, 11 H,S0; 11 HF
12 FeS 12 K,SO, 12 K.S 12 CuO

3ajjaHus K AUJaKTUYeCKOH KapTouke Nel

1. BpinumuTe GopMyJibl IPOCTHIX BellleCTB-HEMEeTa/I/IOB, Ha30BUTE UX.

2. Boinummre opMysbl IPOCTHIX Bell|eCTB-METa/I/IOB, HA30BUTE UX.
3. Bemuimre ¢popMy/ibl OKCH/IOB, HA30BUTE UX, YKaXKUTE UX KaueCTBEHHBI U KOJTMUeCTBeHHbIN
COCTaB.
4. BommmiauTe GopMyJibl OCHOBAHUM, Ha30BUTE MX, YKa’KUTE UX KaueCTBEHHbIN M KOJIMUeCTBeHHbIN
COCTaB.
5. Beinummre GpopMysbl KUC/IOT, HA30BUTE UX, HA30BUTE UX,
6. CocrtaBuTh (hopMy.ibI COeANHEHUI
7.
1 BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 | A3oTrHas KUC/I0T 1 | Okcup cepi(VI). | 1 | docdar HaTpust 1 | Xnopug Hatpus
2 | I'nppokcup, 2 | ConsiHag 2 | CepHas kucsiota | 2 | XKeneso
KaJTbLUst KHCJI0Ta
3 | Okcup xene3a(Il) 3 | Okcua Maraus 3 | ®ochop 3 | Okcup amrOMUAHUS
4 | Cepa 4 | Kanbuui 4 | Xnopua menu 4 | Okcup a3zota(V)
5 | I'mapokcup Kanus 5 | I'mppokcup 5 | Harpuu 5 | Okcup cepoi(IV)
HaTpus
6 | Okcug docdopa 6 | 'mapokcup 6 | Okcup, 6 | YroabHas KAc/IOTa
xene3a(I1T) yryiepoga(IVv)
7 | Kapb6onar kanbuust | 7 | Kapbonar 7 | Tugpokcup 7 | T'ugpokcup
HaTpus MarHust meau(ID)
8 | Maruui 8 | Asor 8 | Cynbdar 8 | Okcup HaTpus
aJTFOMHHUS
9 | CwMkar HaTpus 9 | Cynbdat meau 9 | Bogopog, 9 | CepoBogopoHas
KHCJI0Ta
10 | Kucnopop, 10 | Yrnepog, 10 | Okcupn Kambius 10 | Hurpat maraus
11 | ®TopoBopoposHass | 11 | CepHucras 11 | KpemneBas 11 | ®ochopHas
KHCJI0Ta KHCJI0Ta KHCJI0Ta KHCJI0Ta




12 | Okcupg menu 12 | Cynbdup kanust | 12 | Cynbdup xeneza | 12 | CynabdaT Kanus

Kpurepunu:

OueHka «5» - pemeHo BepHO 16-17 3agau
OreHka «4» - pelieHo BepHO 13-15 3az,au
Ouenka «3» - peuieHo BepHo 10-12 3azmau
OueHKa «2» - pelleHO BepHO MeHee 12 3azau

JIuteparypa, peKoMeHyeMasi K BbINO/THEHHIO MPAKTHYEeCKOH paboThI:

2. FO.M.EpoxuH Xumusi: YueOHUK /i1 cpeJHUX MTpod. yueOHbBIX 3aBefieHuit.-M.: MactepctBo,2002.r71.1
3. T'abpuensa O.C. Xumust: yueb. as cty. cpei. yue6. 3apegennii/O.C.I"abpuensH, N.I'.OcTtpoymMoB.-2-e
u3g., ctep.- M.:N3patenbckuii 1jeHTp «AkKagemusi»,2005., . 1

IIpakTHueckas padora Ne 3

Tema: « PellieHre NMpaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/]JaHMM Ha XapaKTePUCTUKY XUMUUECKUX
371eMeHTOB «MeTanmueckue / HeMeTa/lIMuecKre CBOMCTBA, B COOTBETCTBHE C UX 3/IEKTPOHHBIM CTPOEHHEM
Y TI0JI0)KEHVEM B MepUOIMUeCKOl CUCTeMe XMMHUUYeCcKUX 3yieMeHToB [I.V. MeHzeneeBa».

Ienn paboThl: 0TPadoTaTh MOHATHUS 3/IEKTPOOTPULIATE/ILHOCTE Y CPOZACTBO K 37IEKTPOHY XUMUUECKUX
37IeMEeHTOB, YMeHHe [laBaThb XapaKTePUCTUKY 3/IEMEHTOB 10 MeTa/VIMueCKUM, HeMeTa/l/TMYeCKM CBOMCTBaM,
T0 3/IeEKTPOOTPULIATE/ILHOCTU U CPOJICTBY K 3/IEKTPOHY B COOTBETCTBHE C UX 3/IEKTPOHHBIM CTPOEHUEM U
TOJI0)KeHHEM B MeprUONUeCKOU CUCTeMe XUMHUUecKUX sinemeHToB [I.. MeHeneeBa».

O0OopyoBaHue:

1.YuebHMK

2. Tetpasp

3.Pyuka

4.ITeprogrueckasi CMCTeMa XUMHUUYeCKuX 3y1emeHTOB [I.V1. MeHzeneeBa
5.biaHK ¢ 3afgaHusAMU

OcHOBHBIE TeOpeTUUYECKHE IO/I0KEHUA:

B 1869 romy . WN. MeHzaeneeB Ha OCHOBe [JAaHHBIX HAKOMJIEHHBIX O XUMHUYECKUX 3jeMeHTax
cchopMyMpoBas CBOU TMepuoAuueckuii 3akoH. Torza oH 3Byuan Tak: «Cgolicmea npocmbix mea, a makdie
¢opmbl u ceolicmea coeduHeHuUll 3/1eMeHMOo8 HAX00siMcsi 8 nepuoouUecKoll 3agUCuMOCmu Om @eAudUHbl
AmMOMHbIX MACC 3/1eMeHmMoe». OueHb 0ro Gpusrueckuii cMbic 3akoHa [I. V1. MeHieneeBa ObLT HETIOHSATEH.
Bcé BcTasio Ha cBOM MecCTa nocjie OTKPhITUSL B X X BeKe CTPOeHHs aToMa.

CoBpemvenHas popMy/THpOBKa NMepHoJUIecKOro 3akoHa: «CBOICTBa MPOCTHIX BeIeCTB, TakKe (HOPMbI U
CBOWCTBa COe/JMHEHMI 37IeMEeHTOB HaXO/SATCSl B MEpPUOJMUeCKON 3aBUCMMOCTH OT BeJIMUYMHBI 3apsja siipa
aTomar».

3apsi, f4pa aroMa paBeH YMCIYy IPOTOHOB B szpe. YWCI0 TMPOTOHOB YPaBHOBELIMBAETCS UWCIOM
3JIEKTPOHOB B aToMe. Takum 00pa3oM, aTOM 3/IeKTPOHeHTpareH.

3apsp siagpa aToma B [leprognueckoii Tabuiie — 3TO MOPAAKOBBIA HOMEP 3/IeMeHTa.

Homep nepuoja nokasbiBaeT YMC/I0 JHEPreTHUeCKUX YPOBHEH, Ha KOTOPBIX BPaL|atOTCs 3/IeKTPOHBI.
Homep rpynmsbl nokasbiBaeT UMC/I0 BaJIeHTHBIX 3JIEKTPOHOB. [/l 3/1eMeHTOB TIJIaBHBIX ITOATPYIIT YKC/IO0
BAJIEHTHBIX 3JIEKTPOHOB paBHO UMYy SJ/IEKTPOHOB Ha BHELIHEM 3SHepPreTMYeckOoM YpOBHe. VIMeHHO
BaJIeHTHBIE 3JIEKTPOHBI OTBEYAIOT 3a 00pa30BaHUe XUMUUECKUX CBsI3el 3/ieMeHTa.

XuMHUUeCKHe 3/IeMeHTbl 8 TPYIbl — WHEpPTHbIE Ta3bl UMEIOT Ha BHEIIHEH 3/1eKTPOHHOH 00osiouke 8
3/1eKTPOHOB. Takasi 3/1eKTpOHHasi 000/I0UKa HepreTHUeCKd BbIFOJHA. Bce aTOMBbI CTPeMSTCSI 3aTlOJTHUTh
CBOIO BHEIITHIOIO 3/IEKTPOHHYIO0 000J/I0UKY /10 8 3/IEKTPOHOB.

Kakmue xe XxapaKTepuCTHKH aToMa MeHA0TcA B Ilepuoanueckoi cucreme nepuognueckKu?

HOBTOPHETCH CTPpO€HME BHEIIHEr0 3/IEKTPOHHOI'O YPOBHS.



[Tepuoguuecku MeHsieTcsl paguyc atoma. B rpymnme pajuyc yBeJIMuMBaeTcs C yYBeJMUeHHEeM HoMepa
Meproza, Tak KakK yBeJMUMBAETCS YMC/IO SHepreTUYecKMX ypoBHeil. B mepuoje cieBa HampaBo OyzeT
MIPOMCXOIUTh POCT aTOMHOTO $ifipa, HO TIpUTsSDKeHWe K sipy OyzeT Oosibllie W TIO3TOMY pajinycC
aTOMa yMeHbIIaeTCH.

Kaxx/ipIii aToM CTpeMUTCs 3aBepLUXTh NOCAeHUN SHEPreTUUeCKU YPOBeHb. Y 3/1eMeHTOB 1 rpymibl Ha
rocjiegHeM ciioe 1 3yekTpoH. ITosTomy uM Jierye ero oTAaTe. A 3j71emMeHTaM 7 TPYIIIbI jlerye NpUTAHYTh
1 HemocTaromMii [0 OKTeTa 3/IeKTPOH. B Tpymme CrnocoOHOCTh OT/aBaTh 3JIEKTPOHBI OyzeT
yBe/IMUUBATLCSl CBepXYy BHU3, TaK Ka yBeIMUMBAETCS PaJUyC aToMa M MPUTSDKeHUe K spy MeHsble. B
Tepyo/ie CJieBa HarpaBO CIIOCOOHOCTb OT/IaBaTh 3JIEKTPOHBI YMEHbBIIIAETCS, IOTOMY UTO YMEHbBIIIAeTCst
pasuyc aToma.

UeM sierye 37eMeHT OT/AAeT 3/IeEKTPOHbI C BHEIIHEr0 YPOBHS, TeM OOJbIIMMH MeTa/yTn4eCKUMHU
CBOMCTBaMH OH 00/1a/Ia€T, a ero OKCUIbI ¥ THAPOKCHBI 00/1aZIat0T OOBIIUMHU OCHOBHBIMU CBOWCTBAMH.
3HauuT, MeTa//IMyecKue CBOMCTBA B TpYINax YBeIMUMBAIOTCS CBepXy BHHU3, a B Mepuojax - CrpaBa
HaseBo. C HeMeTa/TMYeCKUMH CBOKMCTBaMH BCe HA00OPOT.

OmnucaHue 3/1eMeHTa MarHus, actaTa, XJopa
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Puc. 1. IToso)keHre MarHus B Tab/uiie

B rpymme maruuii coceficTByeT ¢ OepuvieM U KajbLyeMm (pyc. 1). MarHuii CTouT HibKe, ueM OeprUIvi, HO
BbIllle Ka/IbLIKs B TPyIIe. Y MarHusi 06osiblile MeTaliyeckKye CBOMCTBA, yeM y Oepuiivsi, HO MeHbIlle YeM y
Kasblysg. OCHOBHbIE CBOMCTBA €ro OKCHZOB U TUAPOKCHIOB M3MEHSIIOTCS Takke. B mepuoze HaTpuii cTout
NleBee, a a/JlOMUHUN NpaBee MarHus. Harpuil Oyzer mposiBisTh Oofblile MeTa/siMueckue CBOWCTBA, U4eM
MarHwii, a MarHui OosblIile, yec amoMyuHMNA. Takum 06pa3om, MOXKHO CPaBHHUTB JIFOO0M 3/1EMEHT C COCesIMU
€ero I10 rpyIre U [epuojy.
KucnoTHble ¥ HemeTas/yIMueCcKde CBOMCTBA M3MEHSIIOTCSl MPOTHUBOMNOJIOXHO OCHOBHBIM W MeTa/uInyeCKUM
CBOWCTBaM.
CreneHb OKMC/IeHUA
B mporecce oTzaud WAM TpUCOEUWHEHUs] 3/7€KTPOHOB aroM IpuobOpeTaeT yC/I0BHBIM 3apsj. OJTOT
YCJIOBHBIM 3apsi/i Ha3bIBaeTCs CTeNeHbI0 OKMC/IEeHUS.
ITpocTeie BelrjecTBa 00/1a/1at0T CTETIEHbIO OKUC/IEHUsI PaBHOM HYJIIO.
DreMeHTbI MOTYT MPOSIB/STh MAKCUMAJILHYIO CTelleHb OKUCJIeHUS
Y MUHMMaJ/IbHY10. MaKCHUMa/IbHYIO CTelleHb OKWC/IeHUs 37IeMeHT IpOosiB/seT TOrja, Korja oTjaer Bce
CBOW BasleHTHbIE 3JIEKTPOHBI C BHEIIHEro 3/J1eKTPOHHOIO yYpOBHsA. EC/IM Unc/I0 Ba/leHTHBIX 3/1eKTPOHOB
PaBHO HOMepy I'PYMIIbl, TO MU MaKCUMasbHasl CTelleHb OKUC/IeHUs] paBHA HOMepPY T'PYIIIIBL

FpYy AN N
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Puc. 2. [Toso)keHue MbIIIbsKa B Tab/vie

MuHMMa/IBHYHK CTeTleHb OKMC/IEHUS 3/IeMeHT Oy/ieT TIPOsIB/ISITh TOT/la, KOTJja OH MPUMET BCe BO3MOJKHBIE
371eKTPOHBI /1J151 3aBePILEeHUS 3JIEKTPOHHOTO CJIOSI.

PaccmoTpum Ha npuMepe 37emeHTa Ne 33 3HaueHUs CTerieHel OKUCIeHUsI.

I10 MbIbAK As. OH HaxogWTCA B MATOW raBHOW mnoAarpynne (puc. 2). Ha mociegHeM 5/1eKTPOHHOM
YPOBHE Yy Hero TISiTh 3/IEKTPOHOB. 3HAuMT, OTJaBas WX, OH OyJeT WMeTh CTereHb OKHCieHUs +5. [0
3aBepIIeHHs 37IeKTPOHHOTO C/I0si aToMy As He XBaraeT 3 3/eKTpoHa. IlputsrvBas ux, oH Oy[eT WMeTh
CTereHb OKUCJIeHU -3.

IMonosiceHue 31emeHmo8 memansnoe u Hememasnnoe e Ilepuoduueckoti cucmeme JI. H. MeHOes1eeea.
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Puc. 3. ITosio)keHHe MeTa//IoB ¥ HeMeTa/l/IoB B TabJ/Iuie
B no6ouHbIx TIOATPYyTITIaX HAXOJATCS BCe Memasabl. EC/ii MBIC/IEHHO TPOBECTH OudzoHaA/qb om 6opa K
acmamy, TO @blule 3TOW J[WaroHa/i B TIJIaBHBIX TMOATpyNmnax OyAyT BCe HeMemassbl, a HUdce STOH
JlaroHau - Bce Mema/ibl (puc. 3).
HWcnosnb3ys [leproanueckyo CUCTeMY, MOYKHO OUeHb MHOT'O CKa3aTh 00 37ieMeHTe. MOXXHO CpPaBHUTh €ro C
JIPYTUMU 3/IeMeHTaMH, OTIPe/[e/IUTh CTPOEHHe er0 aToMa, 3JIEKTPOHHOM 000/I0UKH aToMa.

Onucanye 3/IeMeHTa XJIopa

XapakTepuCTHKA X/I0pa M0 ero mnoJio)keHu10 B nepuoauuveckoi cucreme /I. 1. MeHpeeeBa.
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Pruc. 4. TTosokeHue xj0pa B Tabuiie
13Cl

. 3HaueHMe MOPSAKOBOr0 HOMepa 17 rokasblBaeT UMc/Io MPOTOHOB17 U 31eKTpoHOB17 B aToMe (puc. 4).
ATomHas macca 35 MOMOXXeT BBIYMC/IMTh YMCJIO HEUTPOHOB (35-17 = 18). Xj0p HaxoAuTCAd B TPeTbeM
Tepuoje, 3HaUuT YMC/IO SHepPreTUYeCKUX YpoBHeU B aToMe paBHO 3. CTout B 7-A rpyIie, OTHOCHATCS K p-
71eMeHTaM. OT0 HemeTa/l/1. CpaBHMBaeM XJIOP C ero coceZs MU I10 rpymre U 1o nepuonay. Hemeraniueckue
CBOMCTBA Xj10pa OOJIbIIIe UeM y cephl, HO MeHbllle, YeM y aproHa. Xjop 00/1a/jaeT MeHbIIIMMU HeMeTasuTiue-
CKHUMHU CBOMCTBaMH, yeM (Top u OosbimMu, yeM OpoM. PacripesenuM 3/eKTPOHBI IO SHePreTHUYecKUM
YPOBHSIM U HalMIIleM 3/1eKTPOHHYIO (hopmyry. Ob1ijee pacripeziesieHre 371eKTPOHOB Oy/ieT UMeTh TaKOW BUJ
(cm. puc. 5):


https://interneturok.ru/lesson/chemistry/9-klass/bperiodicheskij-zakon-i-periodichskaya-sistema-himicheskih-elementov-di-mendeleevab/opisanie-elementa-po-polozheniyu-v-periodicheskoy-sisteme-elementov-d-i-mendeleeva#mediaplayer
http://www.interneturok.ru/ru/school/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/periodicheskij-zakon-i-periodicheskaya-sistema-himicheskih-elementov-di-mendeleeva
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Puc. 5. PacnipesienieHue 3/71eKTPOHOB aToMa XJ/10pa 10 3HepreTuyeCKUM YPOBHSAM

OrnpefiesisieM BBICLIYHO W HU3LLIYIO CTENeHb OKUC/IEHUs XJopa. Beiciias crerieHb OKUC/IeHUSI paBHa +7, Tak
KaK OH MOXKeT OT/AaTh C MOC/IeJHEer0 3JIeKTPOHHOTO CJ10s1 7 3/1eKTPOHOB. Hu311as cTeneHb OKUC/IeHUs paBHa
-1, moToMy UuTO XJIOpy [0 3aBepiieHus HeoOxoguMm 1 31ekTpoH. DopMmysia BBICIIETO OKCHA
Cl,07 (KMC/IOTHBIM OKCHL), BogopoaHoro coeauHerust HCI.

Il1aH XapakKTePUCTUKU XMMUYECKOT'0 3JIEMEHTA

CHMBOJT 37IeMeHTa.

[TopsiAKOBBIM HOMEp 3/IeMeHTa.

3HaueHHe OTHOCUTE/IbHOM aTOMHOM MacChl 37ieMeHTa.

Y110 MPOTOHOB, 3/IeKTPOHOB, HEUTPOHOB.

Howmep nepuoga.

Howmep u tun rpynmnsl (TUIT 371eMeHTa S-, p-, d-, f- a7nemeHT).

MeTasin Uiu HeMeTaJll.

CpaBHeHMe CBOWCTB 3jieMeHTa (MeTa/yIndeCcKuX U HeMeTa/yIn4ecKuX) C COCeJHMMH 37ieMeHTaMH T10
TIepUOAY U TPYIIIIe.

Hammcate pacripesiesieHre 3/1eKTPOHOB TI0 aTOMHBIM OpPOUTA/ISIM — KBAaHTOBYIO THarpaMMy.

10. Hamicatb 371eKTPOHHYIO (hOpMYyTy.
11. 3apucoBath pacripefiesieHre 3/1eKTPOHOB I10 SHepreTUYeCKUM YPOBHSIM.
12. OnipefenuTh BBICIIYIO CTeTleHb OKHC/IEHHs aToMa W (OpMYJy ero BBICIIEr0 OKcuzaa. OrpeienuThb

XapakTep oKcuzia (OCHOBHOM, KMC/IOTHBIM, aM(bOTepHbIH).

13. OripefienTh HU3LIYIO CTereHb OKUC/IEeHHs 3/ieMeHTa U opMysy ero BOJOPOJHOTO COeJUHEeHHUs (ecau

TaKoe ecCThb).

OnekTpooTpuriaTebHOCTb (30) — 3TO CrIOCOOHOCTL aTOMa MPUTATUBATL BaJIEHTHBIE 3/IEKTPOHBI IPYTOTO
aToMa B COe/JUHEHHH, KOTOpasi BbIpaXkaeTCsl B KOJTMUeCTBEHHOM JKBUBasieHTe. B pe3ysbTaTe obpasyercs
XMMHUecKasi CBs3b, 0003HauaeTCst rpeueckoii GyKBoi € (UMTaeTCst Kak «Xu»).

ITpumeuanue

Ba)kHO He TMyTaThb 3/IEKTPOOTPULIATE/IBHOCTh CO CTENeHbI0 OKUC/eHusl. OHM B3aUMOCBSI3aHbl, HO 00/1a/jaf0T
Cyll[eCTBEHHbIMU pa3nuuusiMu. D0 — 3TO XapaKTepUCTHKa 3/1eMeHTa, KOTopast [0Ka3bIBaeT, HACKO/IbKO
CUJIbHO BaJIeHTHBIe 37IeKTPOHBI yiep>KuBatoTcsi aromoM. CO — repemMeHHasi BeJIMUMHA, TTOKa3bIBaroIIiast
YCJIOBHBIM 3apsifi aToMa B BelljecTBe. MOXKeT ObITb TI0/I0XKUTETbHOM, OTPULIATeTbHOM UM PABHOM HYJIIO.
OnekTpooTpuriaTebHOCTb (30) — 3TO CrIOCOOHOCTL aTOMa MPUTATUBATL BaJIEHTHbBIE 3/IEKTPOHBI IPYTOTO
aToMa B COe/JUHEHHH, KOTOpasi BbIpaXKaeTCsl B KOJTMUECTBEHHOM JKBUBasieHTe. B pe3ysbTaTe oOpasyercs
XMMUUeCKasl CBs3b, 0003HauaeTCst rpeueckoii GyKBoi €9 (UMTaeTCst Kak «Xu»).

[Ipumeuanue

Ba)kHO He TIyTaTh 37IeKTPOOTPHULIATETBHOCTD CO CTereHblo okucaeHus. OHU B3aMMOCBSI3aHbl, HO 00/1a/1af0T
Cyll[eCTBeHHBIMU pa3nuuusiMu. 30 — 3TO XapaKTepUCTHKa 3/IeMeHTa, KOTopast I0Ka3biBaeT, HACKOIbKO
CUJIbHO BaJleHTHBIe 37IeKTPOHBI yiep>KuBatoTcsi aToMmoM. CO — repemMeHHasi BeJIMUMHA, MTOKa3bIBaroLast
YCJIOBHBIM 3apsifi aTOMa B BelljeCcTBe. MOXKeT ObITb T10/I0)KUTeIbHOM, OTPULIATeIbHOM UK PABHOM HYJIIO.
3aaHus:

[TaiiTe XapaKTePUCTHKY 10 T/IaHY JIFOOBIM MATH U3 C/IeAYIOIIUX 37IEMEHTOB:

Menpb, dhocdop, >kene30, a30T, cepa, KUC/IOPO/, KaJlki, aproH, MOIMOeH, XI0p.

Kputepum orjeHnBanus:


https://interneturok.ru/lesson/chemistry/9-klass/bperiodicheskij-zakon-i-periodichskaya-sistema-himicheskih-elementov-di-mendeleevab/opisanie-elementa-po-polozheniyu-v-periodicheskoy-sisteme-elementov-d-i-mendeleeva#mediaplayer

«5»- BEpHO O0XapaKTepH30BaHbI BCe 5 371eMeHTOB(63-65 6aioB)
«4 »- 55-630
«3»- 37-540

JIuteparypa, peKkoMeHJyeMasi K BbINOJTHEHHIO MPAaKTHYeCKOH paboThI:

1.Epoxun FO.M. Xumus A5 npodeccuii U crieliiaibHOCTel TeXHUUeCKOro U ecTecTBeHHOOHayyHOTo
npoduneit. 36C Akagemus,2020r

4. 2. Tabpuensan O.C. Xumus: yueb. anist crya. cpep. yueb. 3aBegenuit/O.C.I"abpuensH, U.I.OcTpoyMoB.-2-
e u3[l., crep.- M.:M3aTenbCKuii LIeHTp «AKajeMusi»,2005., ri. 1

IIpakTHueckas padora Ne 4

Tema: «CocTaBjieHre YypaBHeHUH peakIi[uii COeJUHEeHNsI, pa3/ioXKeHHs1, 3aMelljeHnst, 0OMeHa. Y paBHeHuUs
peakiuii TOpeHusi, FOHHOTO 0OMeHa»

Ilenb padoThHI: 0TPAdOTATH MOHATHE «OKHC/TUTE/THHO-BOCCTAHOBUTE/TbHbBIE PeaKI[UH», «OKHCTUTE/Ib»,
«BOCCTAaHOBUTE/Ib», TelleHb OKHC/TIEHUSI»

O0OopyoBaHue:
1.YuebHMK
2. Tetpasp
3.Pyuka
4.ITeprogrueckasi CMCTeMa XUMHUUYeCKuXx syemeHToB [I.V1. MeHzeneeBa
5.biaHK ¢ 3afgaHusAMU

OcHOBHBIE TeopeTHUYeCKHe T10/I0)KeHU:
Cy11ecTByeT HeCKOJIbKO Kaccuukaiivii peakijyii, MpoTeKaroIINX B HEOPraHAYeCKOW ¥ OpraHUuecKou
XUMUHU.
Ilo xapakmepy npoyecca
1. CoenuHeHUs
Tak Ha3bIBalOT XUMHUYECKHEe peaKLUU, Iie U3 HeCKOIbKUX TTPOCTBIX UK C/I0’KHBIX BEIlleCTB MO/ydaeTcCs
O/IHO C/I0KHOe BelecTBO. [Ipumepsr:
4Na + O, = 2Na,O
PzOs + BHZO = 2H3PO4
2. Paznoxenus
B pe3ynbTaTe peakijuy pa3noKeHus CJI0KHOe Bell[eCTBO PacraziaeTcs Ha HECKOJIbKO CJIOXKHBIX WK MPOCTBIX
BerjecTB. [Iprmepsbr:
2KMHO4 = KQMHO4 + MHOz + 202
Ca(OH), = CaO + H,O
3. 3amelneHus
B xope peakiuii 3amMel|eHUs1 aTOM WX CPYIINa aTOMOB B MOJIEKYJ/ie 3aMelllatoTCsl Ha APYTrOW aToOM WA
rpyriy atomoB. [Ipumepsi:
CuSOs4 + Fe = FeSO, + Cu
2KI + Cl, = 2KCl + I,
4. ObmeHa
K peakiyisim oOMeHa OTHOCSITCS Te, KOTOpbIe TIPOTeKaroT 0e3 U3MeHeHHsl CTerleHel OKUCTeHUs U
BbIPa)XalOTCs1 B 0OMeHe KOMITOHEHTOB MeX/y BelrjecTBaMu. YacTo 0OMeH MPOUCXOAUT
aHWOHaMM/KaTUOHAMU:
2KOH + MgCl, = Mg(OH),! + 2KCl
AgF + NaCl = AgCl! + NaF
Peakius HeHTpanu3alyy - peakiiysi 0OMeHa Me>Ky OCHOBAaHHUEM M KUC/IOTOM, B X0/le KOTOPOM TOTyYatoTCs
COJIb U BOJA:
KOH + H,S0O, = K,SO4 + H,O



Kaaccudukayud xumudeckux
PEAKUUU N0 XAPAKIMERPY NPOUECLA

C1. CoeduHeHuUs | 2. PasAoKeHus
| A+ B=AB AB=A+1
3. 3amMeweHus 4. OdMeHa

AB+C=AC+B AB + CD = AD + CB

OKucaumenbHo-eéoccmaHogumesibHble peakyuu (OBP)
OTO Te XMMHYEeCKHe peakliiy, B IIPoLjecce KOTOPBIX IIPOMCXOAUT U3MeHeHHe CTelleHeld OKUCIeHNs
XUMUUECKUX 3/IEMEHTOB, BXOJSALIUX B COCTaB UCXOHBIX BellecTs. OBP nozapasgenstorcs Ha:
I.  MexMoeKy/sipHble - aTOMbl OKUC/IUTEIS U BOCCTAHOBUTEJIA BXOJAT B COCTaB pa3sHbIX MOJIEKY.I.
[Tpumepsr:
KMnO, + HC] - KCI + MnCL, + Cl; + H,O
KzSO3 + KzCr207 + HQSO4 — KzSO4 + CI'z(SO4)3 + H2O
II. BHyTpuUMO/eKyJ/spHbIe - aTOMbI OKHUC/IUTE/ISE U BOCCTAHOBUTEJISI B COCTaBe OJHOI'O CJIO’KHOI'O

Beliectsa. [Ipumepsr:
KMHO4 — KzMHO4 + Mn02 + Oz
KClO; - KCI + O,

III.  IucnpornopLyoHUpOBaHUe - OVH U TOT JKe aTOM SIB/IIeTCS Y OKUC/IUTe/IeM, U BOCCTaHOBUTe/IeM
KOH + CL; - (t) KCl + KCIOs; + H,O

O6pamumble u HeoOpamumble peakyuu

OO6paTtiMble peakIiy - TaKve XMMHUeCKe peakiii, KOTOpble IPOTeKaroT OJJHOBPEMEHHO B IBYX
MIPOTUBOIIOJIOXKHBIX HalpaB/IeHUsIX: TIPIMOM U oOpaTtHOM. [1pu 3amucy peakiliu B TaKUX Cydasix BMECTO
3HaKa "=" cTaBAT 3HaK obpatuMocTu "S".

KrnaccrueckvM iprMepoM 00paTUMOM peakivy SIB/SIeTCSl CHHTe3 aMMUaKa U peakius 3tepudukaium (13
OpraHUuYecKOr XUMUM):

N, + 3H, &5 2NH;

CH;COOH + C,Hs0H & CH3COOCHs + H,O

Heo6paTumble peakijyu MpOTeKarOT TOJBKO B OIHOM HarpaBJIeHHH, IO TIOJTHOTO PacX0/I0BaHUst OTHOTO
13 UICXOZHBIX BelllecTB. ['71aBHOe OT/IMYMe UX OT 0OpaTUMBIX PeakKLyii B TOM, 4YTO 00pa30oBaBLINeCs
MIPOAYKTHI Peakliy He B3aUMO/IeHCTBYIOT MeXXy cob0ii c 0Opa3oBaHMeM UCXO/IHBIX BELeCTB.

VHorga co>kHO ObIBaeT OTJIMUMTH 0OPaTUMYIO Peakifio OT HeoOpaTUMOM, 0JJHAKO s JaM HeCKOJTBKO
COBETOB, KOTODbIE COBETYIO B35ITh Ha BOOPY)KeHHe. B pe3ysibTaTe HeoOpaTUMBIX peaKLyii:

o OO6pa3yrTcsi MasoAMCCOLMMPYIOIMe BellleCTBa (HarmpuMep - BOZa, OFHAKO eCTh UCK/TFOUeHHS -

peakLysi 3TepupUKaLiN)

o Peakiusi conpoBoyKiaeTcs BbliesieHre 00JIbIIOro KOJIMUecTBa Teria

o B xope peakuyu obpa3yertcs Ta3 WM BbIaJaeT 0CaZoK

[Tpumeps! HEOOPAaTHUMBIX peaKLIWiA:

BaCl, + H,SO, = BaSO,! + 2HCI (BbInazsaet ocajjok)

NaOH + HCI = NaCl + H,O (obpa3yeTtcs Bosia)

2Na + 2H,0 = 2NaOH + H, (corpoBoykaeTcst BbiiesieHHeM 00JIBIIIOr0 KOTMUeCTBa Teria)

KAaccudpukauus no odpamumocmu

e

Odpamumpie Heodpamumele
-npomekarom u 6 —NPOMEKARIM MOAbKO
npamom, u 6 odpamHom 8 1 HanpabaeHuu
' HanpabreHusx (npamom)

N, + 3H, 2 2NH, AlCI, + 3LIOH — AI(OH)} + 3LiCl



Peakyuu u azpezamHoe cocmosiHue a3

@a30i1 B XMMHUM Ha3bIBalOT YaCTh 00beMa paBHOBECHOW CHCTEMBI, OZJHOPOJHYIO BO BCeX CBOUX TOYKAX I10
XUMHUUECKOMY COCTaBY U (pM3MUECKUM CBOMCTBAM U OT/Ie/IEHHYIO OT APYTHMX YacTel TOro ke oobema
MOBEPXHOCTHIO paszena. ®asa ObiBaeT KUIKOMW, TBEP/OM 1 ra3000pa3Hoil.

Bce peakijun MO)XHO pa3/iellTh Ha reTepo- ¥ roMoreHHble. ['eTeporeHHble peakuyu (rpeu. heterogenes -
Pa3HOPOZHBIN) - peakLivy, MpoTeKarolie Ha rpaHulle pa3zena a3, B HeoAHOpoHOU cpefie. CKOPOCTb
TaKMX peakLyii 3aBUCHUT OT TJIOIIA/I COTIPUKOCHOBEHHSI pearupyrolyx BeljecTB.

K reTeporeHHbIM peakiysiM OTHOCSITCS C/ie/lyIOlie peaklyy (pUMepbl): )XUJKOCTh + ras, ra3 + TBepjoe
BeLL|eCTBO, TBEPZ0e BelleCTBO + XUAKOCTb. [IpMepoM Takol peakliii MOXKeT IOC/TY>KUTh B3aUMOZeliCTBHe

TBEpPZ0ro LJMHKa U PacTBOpaA COJISTHOW KUC/IOTHI:

L0y + 2HClpp) = ZnClopp) + Hogras) 1

- A ; l:u : .
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["oMoreHHbIe peakijuu (rpeu. homogenes - OIHOPOAHBIN) - PeaKI|U, TIPOTEKAIOII[He MEXK/Y Bell[eCTBaMH,
HaxOJSIMIUMUCS B OFHOM dase.

K romoreHHbIM peakiysiM OTHOCSTCS (PUMepHI): )KUJKOCTb + >KUJKOCTb, Ta3 + ra3. [I[pumepom Takou
peakLvy MOXKeT C/TY>KUTh B3aUMO/eliCTBHE MeX/ly paCTBOpPaMH YKCYCHOM KUC/IOTBI U €/JKOT0 HaTpa.
NaOH(p_p_) + CH3COOH(p_p.) = CH3CQONa(p_p,) + HzO(p_,

NaOH |+ CH,COOH
B CH.COONa,

; —
(p-p-)

=H O,

= [It;‘ _Jw.:l

)
Peakyuu u ux mensoeoti 3¢p¢pekm

Bce peakijuri MOXXKHO pa3/ielliTh Ha Te, B X0/le KOTOPBIX TeIUIO MOTJIOAeTCs, UK, Ha000poT, Terio
BhIgesisieTcs1. [IpeficTaBbTe POOMPKY, OXJIAXKAAIOIIYIOCS WM HarpeBaloLIyIOCs B Balllel PyKe - 3TO U eCTh
TOT CaMbIii TeTsIoBOM 3 dekT. IHOr1a Tersia Bble/sieTcsl TaK MHOTO, UTO Peaki[ii COMPOBOXK/IAI0TCS
BOCIJTaMeHeHHWEeM WJTM B3PbIBOM (HaTpUM C BOJOMN).

1. DK30TepMuyeckue peakLiu



OK30TepMUUecKre peakLjuM (Tpeu. exo - BHe) - XUMUYeCKre peakL{iH, COIIPOBOXKAIOLLMecs I10Tepei
5HEepruM CUCTeMOM U BblZle/IeHHeM Tellia (TOW caMOW SHeprum) BO BHELIHIOK cpefy. [Ipu Hanvcanumn
XUMHAYEeCKUX Peaki[iil B KOHIIe 9K30TepMHuuecKux cTaBat "+ Q" (Q - Teruio), uHorAa ObIBaeT yKa3aHO
TOYHOEe KOJIMYeCTBO BhlJenstollerocs tenna. Hampumep:

2Mg + O, = 2MgO + Q

BonbLIMHCTBO peakiyii HeUTpaan3alui OTHOCATCS K 9K30TePMUUeCKHM:

NaOH + HCl = NaCl + H,O + 56 kI«

L= = (=

[ opeHue s munu4Had
IK3OMEPMUUECKAS PEAKUUS

K 3K30TepMUUeCKUM peakijisiM 4aCTO OTHOCATCS peakLiui FOpeHusi, CoeIMHeHUSI.

4NH; + 50, = 4NO + 6H.O + Q

VckmoueHneM SIB/sieTCsl B3aUMO/eMCTBYe a30Ta U KUCI0PO/a, IIPX KOTOPOM TeryIo MOIVIOLaeTCs:
N, +0,22N0-Q

Kak y>xe ObLJIO OTMeUeHO BbILlle, eC/TU TEIJI0 BbIZIe/SIeTCS BO BHEILIHIOK CpPe/ly, 3HaUUT, CUCTeMa
pearvpyroLMx BelleCTB MOTepsIo 3TO Terio. [T03TomMy He J0/KHO Ka3aThCsl IPOTUBOPEYHEM, UTO
BHYTPEHHsIsI SHeprusl BellleCTB B pe3yJibTaTe 5K30TePMUUECKON peakl[ii YMeHbIIaeTCsl.
OHranbnueli Ha3biBaloT (0603HaueHre H), KOMUECTBO TepMOAMHAMUUYECKOU (TeTIOBOI) SHEPIHH,
coflepxkairjeecs B BeljecTBe. VIHOrja ¢ 1je/bro "3anyThiBaHUA" B peakL[iyd BMeCTO SIBHOro +Q npu
5K30TepMUUeCcKOM peaklyy MoryT HanvcaTe AH < 0. Hanpumep:

2Na + 2H,0 = 2NaOH + H,; AH < 0 (9T0 3HauuT, UTO TeIJI0 BbI/Ie/ISIETCS - Peakiysi 9K30TepMuuecKasi)

2. OHJI0TepMUUeCKre peakLun

OH/l0TepMUUeCcKUe peakluy (Tpeu. V8oV - BHYTPH) - XUMHUUECKHe peakly, COITPOBOKAAOLeCs
TIOTJ/IOIIeHHeM TeTlia, B pe3y/ibTaTe KOTOPHIX 00pa3yroTCs BelllecTBa C H0jiee BEICOKUM SHEPreTUYeCKUM
YPOBHEM (MX BHYTPEHHSIS1 SHEPIysl yBeJIMUMUBAaeTCs).



K TakuM peakuysim HauboJsiee 4aCTO OTHOCSATCS peakLyu pa3nokeHusi. [Ipy HarmMcaHUM 3HJ0TEPMUUECKUX
peakiuii B KoHIje cTaBaT "-Q", mb0 yKa3bIBalOT TOUHOE KOJTMYEeCTBO TOT/IOIeHHOM SHeprun. [Ipumepsl
TaKUX peaKLvi:

2HgO=Hg+0,-Q

CaCO3 = CaO + CO:1t -Q

C 1jesibto "3ammyThIBaHUS" MOXKeT ObITh JJaHa SHTAJbINSA, OHA TPU TaKUX peakusx Bceraa: AH > 0, Tak Kak
BHYTPEeHHSIsl SHeprus BellecTB yBesMunBaeTcs. Harpumep:

CaCO; = CaO + CO,t ; AH > 0 (3HauMT peakius S3HJ0TepMUYeCKasi, Tak Kak BHYTPEHHSIS1 SHeprus
yBeIUUMBaeTCs)

3amMeuy, UTO He BCe peakl[iK pa3/ioyKeHusl IB/SOTCS SHA0TepMudeckumu. LIIMpoko r3BecTHas peakius
pas3/io>KeHUs AUXpoMaTa aMMOHUS ('By/JIKaHUYMK'') SIBJISIETCSI IPUMEPOM 3K30TEPMUUECKOT0 pa3yiokKeHus,
TIPU KOTOPOM TEI/I0 BbIZEeJISIeTCS.

Pa3AoxkeHUue duxpoMmama aMMorusd - "ByakaHduk"

180"
(NH,),Cr,0,= Cr,0,+ N, + H,0 + Q

7

3agaHuna:

1. JaHo ypaBHeHUe peaklUy noayvyeHus okcuzaa asora (I1): No + O, « 2NO - Q

[aliTe XapaKTepUCTUKY peaKLuM M0 BCeM U3yueHHbIM BaMU K1aCCU(UKALIMOHHBIM TIPU3HAKaM.
2. CooTHecure:

A) pa3noskeHus, reTeporeHHasl. 1) 2Al + 3H,SO4 - Aly(SO4)3+3H,1

B) coesyiHenus, romoreHHas. 2) H,SO, + BaCl, — BaSO4 + 2HCI + Q




B) obmeHa, 3K30TepMUUecKast. 3) 2H, + O, - 2H,0

I') 3ameliieHMsi, OKMC/IUTETLHO - BOCCTAHOBUTE/TbHAS. 4) 2 NaOH - Na,O + H,O

3. [IpuBeauTe mpumepsl 06pa3oBanus okcuzaa Meau (I1) B pesysibTaTe peakiyu:

1. coegvHeHwus,
2. pasJioXKeHus.

4. HQOCTaBbTe KOBQDQ}I/IQI/IEHTLI B CJIEAVIONIWX CXeMdX DedKITNK, OIpeie/IMTe K KaKOMY THUITY OTHOCHUTLECA

KaXX1dd U3 HUX!

Al + 0O, - ALO;

CaO + HCI - CaCl, + H,0O
NaHC03 — N82CO3 + Hzo + COzT
Mg + H,SO, - MgSO4 + H)1

Eal e .

5. K KaKOMy TUITY XMMHYECKON PeaKIIMU OTHOCUTHCS 06Da3OBaHI/I€ YIJIEKHMCJ/IOrO I'd3a B pe3VyJ/ibTdTe:

B3aUMO/IeMCTBUS YTJI C OKCUJOM MeJiy;
TIPOKAa/IMBaHus U3BECTHSIKA;

CKUTaHUA YIS,

rOpeHus1 yrapHoro rasa?

bl e

6%*. I1lo KakiM BHEIIIHWM NPHU3HAKAM MOYKHO CYJIUTh, YTO MIPOM30IIL/Ia XUMUUYeCcKas peaklus IIpyu
B3aMMO/IEMCTBUM C/IEAVIOIINX AP BEIIEeCTB:

1. KzS + Pb(NO3)2 — 1. N32C03 + HCI] -
2. FeC13 + NaOH - 2. Ca(HCO3)2 St
3. CuO + HNO; - 3. Zn + CuSO, -

3aBepiuTe ypaBHEHUsI XUMHUYeCKUX PeaKIvii, YKa)KuTe Ha3BaHUsi 00pa3yoL[UXCsl BEIeCTB, PACCTaBbTe
K03(hULIMeHThI U YKa)KUTe, K KAKOMY TUITy peaKLiid OTHOCUTBCS KaXK/jasi U3 HUX.

Kputepuu onjeHUBaHHSA:

OrieHka «5» - peiieHo BepHO 19-20 3ajjaHui
Onenka «4» - peuieHo BepHO 16-18 3asannii
OreHka «3» - pelilieHO BepHO 12-15 3aziaHuii
OLeHKa «2» - pellleHO BepHO MeHee 12 3ajaHui

JIuteparypa, peKoMeHyeMasi K BbINOJTHEHHIO MPAKTHYEeCKOH paboThI:

1.Epoxun HO.M. Xumus A5 nipodeccuii ¥ crieliiaJbHOCTel TeEXHUYeCKoro U ectecTBeHHOOHayYyHOro
ripousieit. 36C Akanemust,2020r

5. 2. T'abpuensa O.C. Xumust: yueb. ans cryg. cpes. yue6. 3aBeernii/O.C.I"'abpuesnsiH, N.I'.OcTpoymoB.-2-
e u3f., crep.- M.:M3natensckuii LeHTp «Akagemusi»,2005., ri. 1

IIpakTnueckas padora Ne 5
Tema: YpaBHeHUsI OKAC/IEHUS BOCCTaHOBIeHUs. CTereHb OKUcaeHust. OKACIUTe/Tb U BOCCTaHOBUTEJIb.
Lennb paboThi: 0TpabOTaTh MOHSITHS «PEAKIIMUA OKUC/IEHUSI BOCCTaHOBJIEHUsD». «CTerneHb OKUCIEHUS.

OkucnuTe/b U BOCCTAHOBUTEbY .

O6opypoBaHue:



1.YuebHMK

2. Tetpasp

3.Pyuka

4.ITeproarueckasi CMCTeMa XUMHUUYeCKux syemeHToB [I.V1. MeHzeneeBa
5.biaHK ¢ 3afgaHusAMU

OcHOBHBIE TeopeTHUYeCKHe M0/I0)KeHHUS:

OKuc/MTe/1bHO-BOCCTaHOBUTe/IbHBIE peakiiuu (OBP) - 370 Te xMHUecKre peakLjuy, B IpoLiecce
KOTOPBIX IPOMCXOAUT U3MEHEHVe CTelleHeld OKUC/IeHNsI XMMUUeCKUX 3/1IEMEHTOB, BXOJAIINX B COCTaB
ncxogHbix Bewjects. OBP noapa3sgenstoTcs Ha:
I.  MexmMoseKy/sipHble - aTOMbl OKUC/IUTE/IS U BOCCTAHOBUTEJIA BXOJAT B COCTAB pa3sHbIX MOJIEKY.I.
IIpumepsr:
KMnO, + HC] - KCI + MnCl, + Cl; + H,O
KZSO3 + KzCTzO7 + HQSO4 — KzSO4 + Crz(SO4)3 + HZO
II. BHyTpuUMO/eKy/spHbIe - aTOMbI OKUC/IUTE/ISE U BOCCTAHOBUTEJISA B COCTaBe OJHOI0 C/I0KHOIO
BelecTBa. [Ipumepsi:
KMHO4 — KQMHO4 + MHOQ + Oz
KCIO; - KCI + O,
III.  IvcrnpornopLyoOHUpOBaHUe - OLUH U TOT K€ aTOM SIB/IIeTCS Y OKUC/IUTe/IeM, U BOCCTaHOBUTe/IeM
KOH + Cl, - (t) KCl + KCIO; + H,O
KOH + Cl, - KCl + KCIO + H,0O

Kaccudpukayus OBP

[. MexxMorekyAspHbie [

o o +3 -1
2A7 + 31, = 2AlCL,

BocemaHoBumenp
OKuCAUMEAD

[l. BHYMpUMOAEKYASpHbIe
+5 =2 =k o
2KClo, = 2KCIl + 30,

1. Aucwponopt,;uor{upoﬁm{uﬂ
NO + H,0 = HNO +HNO

3aMeuy, YTO OKMUC/IMTEJIEM W BOCCTAHOBUTENEM MOTYT SBAATHCA TOJIBKO MCXOZHbIEe BellecTBa (a He
npofykTel!) OkucauTens Bcerga rnoHwkaeTr csoro CO, npyrHUMas 3/1eKTPOHBI B MPOLiecCe BOCCTAHOBIIEHHUS.
Boccranosuress Beera nossiiaeT cBoro CO, oTAaBast 3/1eKTPOHBI B [IPOLIeCCe OKUC/IeHUS.

Ot obwusi uHbOpPMALIMKM MOXKHO 3amyTaThcs. S pekomeHAyro chopmyavpoBath ueTko: "OKUC/IWTENb -
noHwkaer CO, BoccTtaHoBHUTeNb - noBbiaer CO". 3armoMHUB 3Ty WHPOPMAIMO, TaKUM 00pa3oM, Bbl He
OyzeTe myTaThbCsl.

Ckucaumenp BoccmanoBumens

FAEKAPOHD »
L]

)

o o e 2
2Ca + O, = 2Ca0
o 3
Ca — 2¢ — C’a BoccrmaHoBumene
O + 4e — ;2_0 OKUCAUMEAD



OKucauTe/ M U BOCCTAHOBUTEIU

[To ux HyHKIUU B OKHUCUTETbHO-BOCCTAHOBUTEBHBIX TTPOL[eCcCaX UX YUAaCTHUKH JIe/SITCS Ha OKUCTUTe el
U BOCCTAHOBUTEJICH.

OxucauTe/nau— 5To dTOMBbI, MOJIEKYJIbI WJIHW WOHBI, MPUHUMAIOIIHE 3/JIEKTPOHBI OT APYIrvX daTOMOB. CreneHb
OKHCJIEHHSA OKHUC/INTE/Id YMEHbIIaeTC .

BoccraHoBUuTe/IM — aTOMbI, MOJIEKYJ/IbI W/IA WOHBI, OTJAroLUe >3JIeKTPOHbI APYruM aroMam. CTereHb
OKMC/IeHUs1 BOCCTaHOBUTens1 mnoBbiaercsa. IIpu mnporekanuu OBP  okuciuTens BOCCTaHABIWMBAETCH,
BOCCTAHOBUTE/Tb — OKUCJISIETCSI, TIprueM o0a mpoljecca MpoTeKarT OJIHOBPEMEHHO.

COOTBeTCTBEHHO, OKUC/IUTE/TA U BOCCTAHOBUTE/IH B3aHMOAEﬁCTBy10T B TAKHX COOTHOILIIeHUAX, 4TOOBI
4YUC/1d IPUHATHIX U OTAdHHBIX 3/IEKTPOHOB ObLIH OMHAKOBBI.

BaxHeiie BOCCTAaHOBUTE/IN U OKHCIUTE/H (KOPOTKO U noApo6Ho) KpaTkuii nepeueHb Ba)KHeHIITUX
OKHC/INTe/IeH U BOCCTAHOBHTe el (10 JpO0HBIN nepedyeHb - CM. HIDKe):

BoccranoButen Oxkuciurenu
MeTansl, I'anorensl,
Bonopogz, [Tepmanranar
Kanusi(KMnOy)
YTo/b,
MaHraHaT KaJvsi
Oxkucs yraepoga (II) (CO) (K:MnOy)
CepoBogopoz (H.S), okcug mapranua (IV)
(MHOz)

Oxkcug cepsl (IV) (SO»),
[JuxpoMar Kaaus

Cepnucras kuciaota H,SO; u ee cony, (K.Cr,07)
["ajsioreHOBO/JOPO/IHBIE KMCIOTHI U UX COJIH, XpOMaT KaJus
(KzCTO4)

KartroHbl MeTa/i/IoB B HU3LIKX cTemeHsX okucaeHus: SnCl,, FeCl,, MnSOy, Cry(SO4)s,
A30THasi KUC/I0Ta

Asotucras kucinora HNO,, (HNO3)

Ammuak NHs, CepHas KucioTa
(H2S0.)

I'mgpasua NH,NH,, KOHLIeHTPHUPOBaHHas

Oxkcup azota(Il) (NO), Oxkcup meu(1T)
(CuO)

Karop ripu s5ekTponuse.
okcug, ceuHLA(IV)
(PbOy,)

okcug, cepebpa
(Ag0)

TepOKCHJ BOAOPOAaA
(H0y)




Xnopuy, xene3a(11l)
(FeClg),

beprosneroBa comnb
(KCIO3)

AHOJ, IpU
3J1IeKTPOJ/IU3e.

MeTo/ 3/1eKTPOHHOr0 0as1aHca.

MeToz 31eKTPOHHOTO OaaHca UCTI0/b3yeTCs [Jisl paCCTaHOBKY KO3((UI[EHTOB B YPaBHEHHSIX
OKUC/IUTeTbHO-BOCCTAHOBUTEIBHBIX peakiuii. CyTh MeTO/a 3aK/IF0YaeTCs B TOM, UTO KOJTMUeCTBO
3/1eKTPOHOB, OT/ZLAHHBIX BOCCTAHOBUTE/ISIMU PAaBHO KOJIMUECTBY 3/1eKTPOHOB, IPUHATHIX OKUCTUTE/ISIMHU.

AJroputM™:

1. B cxeme peakuuu oripefiesisieM, Kakue BellleCTBa — OKUC/IUTENH, a KakKie — BOCCTaHOBUTEJTH.

2. OrpepensieM, CKOJIBKO 3/IEKTPOHOB OT/a/l KaXK/blli BOCCTAHOBUTE/Ib, M CKOJIbKO MPUHSLT KaXKIbIi
OKUC/IUTETb.

3. OthenbHO CyMMHPYeM YKUCJIO OT/IaHHBIX 3/IeKTPOHOB U MPUHSTHIX.

4. HaxojuM HauMeHbIIIee 00lIee KpaTHOE, U pacCTaB/isieM KO3((GUIIMEHTHI Tak, YTOOBI KOJTUUECTBO
OTJ@HHBIX 3/IEKTPOHOB PaBHSJIOCh KOJIMUECTBY MPUHSATHIX (YUUThIBaeM KOJIMYECTBO aTOMOB
OKHC/UTe/Ied U BOCCTaHOBUTE el B Bell|eCTBax).

5. Tlepenecst KO3(hPULIMEHTHI B CXeMY peakl[iH, TaKKe ypaBHHBaeM KOJIMUeCTBO aTOMOB TeX 3/IeMEHTOB,
KOTOpbIe He MeHsIJTU CTelleHb OKUC/IeHUS.

[Tpumep (B ckoOKaxX yKa3aHO KOJTMUECTBO TIPUHSATHIX WA OTJAHHBIX 3JIEKTPOHOB):

,Z[aHa peakyusi: FeS + O2 = Fe203 + SO2
31ech >Kene30 U cepa — OKUCIUTeNN, KUCI0PO/, — BOCCTAHOBUTETb.

2. Fe(+2) - 1e =Fe (+3), S(-2) - 6e = S(+4), T.e. >Ke/ie30 OTAAET OAUH 3JIEKTPOH, Cepa OTAAET ueThIpe.
02 +4e = 20(-2), KUCIOPOJ, IPUHUMAET YeTbIpe 3/IeKTPOHa.

3. Tlonyyaem, UTO OKMC/IUTENU OTAAMU 7 371eKTPOHOB: Fe(+2) + S(-2) - 7e = Fe(+3) + S(+4), a
BOCCTaHOBUTE/Ib MPUHSI 4 3/1IeKTPOHA.

4. HaumeHnbliiee o011iee KpaTHOe it 7 U 4 — 3T0 28, KO3 PULIMeHTHI MOTy4aroTCsl TAKUMHU:
4Fe(+2) + 4S(-2) + 702 = 4Fe(+3) + 4S(+4) + 140(-2)

5. YpaBuenue npuobpetaet Buf: 4FeS + 702 = 2Fe203 + 4502

3apganusn:
1.PaccTaBuTb KO3 PULIMEHTHI METOIOM 3/IEKTPOHHOTO OajlaHCa, yKa3aTh OKUCUTE/b U BOCCTAHOBUTE/Tb,
TMPOLIeCChbl OKUCJ/IEHUSI U BOCCTaHOB/IEHUS:
1) Cr203 + Al 9 A1203 + Cr
2) S+ HNOs;—> H,SO, + NO
3) Mg + HzSO4 -> MgSO4 +H20 +S
4) HNO, - HNO; + NO + H,0
5) Na2803 + KMDO4 + HzSO4 9 Nast4 + MHSO4 + KzSO4 + HZO
2. Kakue coefiliHeHHsI M NMPOCThIe Bell[eCTBA MOI'YT MPOSIBJATH TOJILKO OKHC/IUTe/IbHbIe CBOMCTBA?
BbiOepuTe Takue BemiecTBa W3 mnpejiokeHHoro mnepeuns: NH; CO, SO, K;MnO,Cl,, HNO..
CocTaBbTe ypaBHeHHe 3/IEKTPOHHOT0 0a/laHca, paccTaBbTe KO3()QULIeHThI B yPaBHEHHH PeaKLUu:

HNO3 + HzS = HzSO4 + NO + Hzo.

3. Kakue wu3 1DpuBeleHHbIX peakiuii ABJAKITCA BHYTPHUMOJIEKY/JApPHbIMH? PaccraBbTe
K03((puLHeHThI B ypaBHEHUSAX peaKkMil. YKa)KuTe BOCCTAHOBUTE/Ib, OKMC/IUTE/Ib.

a) KNO3 = KNOz + 02;
6) Mq+ Nz = Mq3N2;




) KCIO; = KCl + O,.

KpuTtepuu onjeHUBaHUs:
Orjenka «5» - 18-206
Orjenka «4» - 15-176
Orenka «3» - 12-146
OreHka «2» - MeHee 126

JIuteparypa, peKkoMeHJyeMasi K BbINOJTHEHHIO MPAaKTUYeCKOH paboThbI:

1.Epoxun FO.M. Xumus A5 npodeccuii U crieliaibHOCTel TeXHUUeCKOro U ecTecTBeHHOOHayYyHOr o
npoduneir. 3bC Akagemusi,2020r

6. 2. l'abpuensn O.C. Xumusi: yueb. s cTyA. cpef. yueb. 3aBesernii/O.C.I"'abpuensH, 1.I.OcTpoymoB.-2-
e u3fl., crep.- M.:M3naTenbckuii LieHTp «AKageMusi»,2005., ri. 1

IIpakTnueckas padora Ne 6

Tema: Perienue 3a/1au Ha pacueT MacCOBOM /10/11 (Macchl) XMMHUYECKOT0 37ieMeHTa (CoeJUHEeHNsI) B
MoJieKysie (cmecH).
Ilesnb padoThi: oTpaboTaTh MOHATHE «MacCoBasi 0JIs1» Ha IPUMepe pelLleHus 3aau
O6opypoBaHue:

1.YuebHuk

2. Tetpasp

3.Pyuka

4.ITepuoguyeckas cucTeMa XuMuueckux sjiiemeHTos [I.V1. MeHjeneeBa

5.bJ1aHK € 3ajaHUAMHA

OcHoBHBIE TEOPETHUYECKHE IO/I0KEHUA:

MaccoBasi A0J1s1 3/IeMeHTa — 3TO OTHOILIIeHe MacChl 3TOTO 3/7IeMeHTa B CJIOXKHOM BelllecTBe K Macce BCero
BellleCTBa, BbIpaXkKeHHOe B JI0/ISIX e/JUHULIbI (UM B MPOLIeHTax).

m ()

" m (BemecTra)

- 100 %

MaccoBas [j0J1s1 3/IeMeHTa B BelllecTBe 0003HavaeTCst TaTUHCKON OYKBOM @ (1y0/1b-B3) 1 TTOKa3bIBAET J[0JI0
(uacTb Macchl), IPUXO/SAIIYIOCS Ha JAaHHBIM 371eMeHT B 0011iel Macce BeriecTBa. MaccoBasi 10J1s 3/leMeHTa B
BelIleCTBe BbIPA)KaeTCsl B AOJISAX eJUHULIBI M/ B TIpoLieHTaX. YacThb OT 11eJI0ro BCer/ja MeHbIIIe 1[e/10r0, KakK
Jl0JIbKa areibChHa MeHbllle BCero areabCrHa.

Hanpuwmep, B coctaB okcuga prytd HgO BXoauT ABa 3/1€eMeHTa — PTyTh ¥ KUCI0pPO. I1Ipy HarpeBaHUM 3TOr0O
BelllecTBa Maccoi 50 r mosiydaetcs 46,3 r pryTu u 3,7 T KMC/Iopoja. PaccunTaeM MacCOBYHO ZIOJHO PTYTU B
CJIO’KHOM Bell|eCTBe:

46,3 T

w (Hg) =— -~

= 0,926, 11 92,6 %

PaccunTaeM MacCOBYIO JIOJTFO KMC/IOPO/ia B BelriecTBe. [/t 3TOro MacCy KMCI0pOZa pa3zie/lMM Ha MaccCy
cmecu. [TogcraBum 3HaueHust Macc BelrjecTB. [Tomyyaem:

3,7r
uJHJ)=SU

=0,074, vhn 7,4 %

r



YuuThiBasi, UTO CyMMa MacCOBBIX /I07Iei 37ieMeHTa B BelljecTBe paBHa efuHuLle, uiu 100 %, maccoByto
JIOJTH0 KACJIOPOZ,Aa MOYKHO HAaWTH MO Pa3HOCTH:

w (0)=1-w (Hg)=1-0,926 = 0,074

w(0)=100% - w (Hg)=100%-92,6 % =7,4%

,[[]'IH TOro, yTOOBLI HANTH MaCCOBYIO OOJIKO 3/IEMEHTA B BelleCTBe, HYy>)KHO OTHOCHUTE/IbHYIO dTOMHYIO MaCCy
3TOr'0 3/IeMeHTa YMHOXXUTb Ha YHMC/I0O aTOMOB JdHHOT'O XMMHWUYECKOTI'0 3/7IEMEHTA B BellleCTBe U pa3Je/IMTh Ha
OTHOCHUTEJ/IbHYIO MOJIEKY/IAPHYIO MaCCy BelleCTBd.

Ar(3) -n (3)
Mr (eBelecTea)

w(3)= - 100 %

Haiigém MaccoByto 10110 KUCa0poAa. st Toro Hy»>KHO OTHOCUTE/IbHYI0 aTOMHYI0 MacCy KUC/I0poja
YMHOXUTb Ha 4 Y pa3fie/IuTh Ha OTHOCUTEJIbHYIO MOJIEKY/ISIDHYIO MacCy Bcero BeljectBa. [TonyyaeTcs
0,653, um 65,3 %.

_ Ar(0)-n(0) _ 5
w(0)= Mr (Bemiectra) 100%

16 - 4
98

w (O) =0,653, 1 65,3 %

PaccunTaem MaccoBbIe 0/TM 3/1eMEHTOB B MeTaHe, ¢popmysa Kotoporo CH,. [lst 3TOro orpejienum
OTHOCUTE/IbHYI0 MOJIEKYJISIPHYI0 MacCcy MeTaHa. [1o/jcTaBuM 3HaueHHsI OTHOCUTE/IbHBIX aTOMHBIX Macc U
rosyuum 16.

Mr (CHy) =Ar(C)+Ar(H)-4=12+1-4=16
3areM Hali[IéM MacCOBYIO JIOJIIO yriepoZa B MeTaHe. [Ijisi 3Toro 12 ymMHo)XuM Ha 1 u pa3zgenum Ha 16. B
pe3ynbTare obpasyercs 0,75, umu 75 %.

O603HaunM dopmysny muputa Fe,S,. 3aTem HaliiéM COOTHOILIEHHE UH/EKCOB X U . [1Ji 9TOTO 3HAUeHUs
MacCOBBIX []0JIel pa3/ie/IMM Ha OTHOCUTe/IbHbIE aTOMHbIe MacChl 371eMeHTOB. [1ofcTaBUM 3HaueHus U
nonyuuM cootHomenue 0,0083 : 0,0167.

[IpuBefi&M COOTHOLIEHUS MH/EKCOB K LieJIbIM YKc/iaM. [l 3TOro Hy>KHO KaK[j0e 3HaueHue paszie/IuTh Ha
MeHblllee YMC/I0 B COOTHOIIeHUH. [Tonyuum 1 : 2. 3HauuT, popmyna nuputa FeS..

3agaHuna:

1.KakoBa MaccoBas Jj0/1s1 BOAOpo/a U Kucaopoaa B Boge (H,0)?
2.PaccunTaiTe MacCOBYHO JI0/TI0 3/1eMeHTOB B Bemjectse H;PO,

3. B npupofe xene3o BCTpevaeTcs B BUJie coeJUHeHNI. PaccunTaliTe MacCOBYIO IOJIIO JKejle3a B
KaX/I0M coeluHeHUH. Kakoe IpUpo/iHOe coe/jJiHeHNe UMeeT caMoe BBICOKOe 3HaueHre MacCOBOM 0/H
Kesesa?



Hasanune  Xumunueckas CopeprkaHue
TIPUPO/IHOTO (hopmyna Kernesa
CoeJHeHUsI (B %)

MaruuTHbIN Fe304
JKeJle3HsIK

(MarHeTur)

Kpachbii Fe203
JKeJle3HsIK

(rematur)

[[InaToBbii FeCO3
JKerne3HsK

(cupepur)

CepHbll FeS2
KOo/ue/jaH

(mupwur)

4. B mpupoje Meb BCTpeuaeTCs B BUJe coeJuHeHUH. PaccunTaiiTe MacCOBYHO [I0JIF0 MeId B KaXK/I0M
coesuHeHnH. Kakoe pupo/iHOe coeZiIMHEHNE UMEeeT CaMOe BbICOKOE 3HaueHre MacCOBOM J10/TA MeJiu?

Ha3anve Xwumuueckas CopeprkaHve

NpUpoAHOro  (opmysia Meau
CoeIMHeHUs (B %)

MeHbil Cu2S

6neck

Xanekorpur  CuFeS2

(MenHbIN

KOJTue/iaH)

Manaxur (CuOH)2C03

Kyrmiput Cu20

5.B KakoMm OKCHJe MeJXr MdaCCOBasd A0/ 3TOro 3J7ieMeHTa BbIIIIE?

KpuTtepuu onjeHUBaHUs:
Onenka «5» - 18-200
Ouenka «4» - 15-176
OreHka «3» - 12-146
OreHka «2» - MeHee 126

JIutepaTypa, peKoMeH/lyeMas K BbINIO/THEHHIO IPAKTHYeCKOoil padoThI:
1.Epoxun FO.M. Xumus a5 npodeccuii U crieliiaibHOCTel TeXHUUeCKOro U ecTecTBeHHOOHayYyHOr o
npoduneir. 3bC Akagemus,2020r

7. 2. TabpuensH O.C. Xumus: yueb. gyis crya. cpeq. yueb. 3aBegennit/O.C.I"'abpuensH, U.I'.OctpoymoB.-2-

e u3[l., crep.- M.:M3naTenbCKuii LieHTp «AKageMusi»,2005., ri. 1

IIpakTnueckas padora Ne 7

Tema: Kiaccudukaiysi, HOMeHK/IaTypa ¥ XMMUUecKre (popMyJibl HeOpraHWYeCKUX BeleCTB Pa3/InyHbIX

KJ/1aCCOB (Ha3bIBaTb N COCTaBJIATH q)OpMyfIBI XUMHUYECKHX

HEJ'H: paGOTbli Perienve MPpaKTUYECKUX 3a,E[aHI/Iﬁ o KJ'IaCCI/I(l)I/IKaL[I/II/I, HOMEHK/IaType U XUMHUYeCKHNM

(hopMy/1aM HeopraHMUeCKHX BelleCTB Pa3/IMUHBIX K/1acCoB (Ha3blBaTh U COCTABAATh (GOPMYJIbl XUMUUECKUX

BeIIIeCTB, OTpe/ie/IsiTh PUHA/JIeXXHOCTD K KJIacCy).



O6opypoBaHue:
1.YuebHuk
2. TeTpagb
3.Pyuka
4. Ilepuoarueckas cucreMa XUuMuueckux symemeHToB [I.11. MeHgeneeBa
5.bnaHK ¢ 3ajaHusIMU
OcHOBHBIE TeopeTHUYeCKHe 0/I0)KeHUA:
Knaccudukarysi HeopraHM4eCKHUX BelecTB
Heoprannueckue BellecTBa o COCTaBy NPUHATO [e/IUTh Ha /iBe TPYIIIbl: HEMHOTOUMC/IEHHYH0 TPy
MPOCTHIX BeIeCTB (MX HacUMThIBaeTcsi 0K0sio 400) U 0UueHb MHOTOUMC/IEHHYIO TPYIIY C/I0’KHBIX BEIlleCTB.
[IpocTble BeljecTBa COCTOAT U3 OJHOTO0 XMMHUYECKOT'0 3/7IeMEHTa, a C/I0’KHbIe — U3 HECKO/IbKHUX.

CnoxxHble BelljecTBa 00BIYHO JIe/IAT Ha K/IaCChl: OKCHBI, KUCIOThI, OCHOBaHUSI, aM()OTepHbIe THIPOKCHBI 1
cosu. [JaHHasi Kaccuukaiiys HecoBeplilieHHa, T. K. B Hell HeT MecTa [ijIsi aMMUaKa, COeIMHeHUI MeTasllioB C
dbocdopom, a30TOM, yraepoioM U T. .

Oxkcuabl

OKCH/IBI — 3T0 C/I0KHBbIE BeIeCTBa, COCTOSIIIME U3 ABYX XUMUUECKHX 3/IEMEHTOB, OAUH U3 KOTOPBIX -

KUCJIOPO[,.

Kaaccudurkannna oxcumos

OKCHIBI
Rﬁ"‘““*‘s
HECOIEOB P.ﬂ‘;;]:;;l:ﬁ CO/IEOBPAIYIOIIHE
CO,NO, N:0
OCHOBHEBIE KHCTOTHBIE
O6pazopansr M2 O6pazopausr HeM u M*677
1,0, Na,0, K;0, Cs;0, Bb,0 N,0;:, P;0;, CLO;, ...
MgQ, Ca0, Ba0, Cu0O, C0O,, 50,, 510, ...
Ag,O, CrO N20s, P2Os, 505, CrO;, MnOs,
FeO Cl,0;, BryO7, Mn,0-
AMPOTEFHEBIE

O6pazopansr M+

Al203, Fe203, Cr203, MnO2... 1 HexoTopeiMu M™ BeQ, ZnO

OKcuabl MOTYT OBITH COTe00pa3yroIMK U Hecosieobpa3syromumMu. Comeobpa3yroluM oKCHIaM
COOTBETCTBYIOT TMIPOKCH/bI U COJA C 3/IEMEHTOM B TOU K€ CTeIeH! OKHC/IeHUs], UYTO U B OKCH/E.
Hecoseobpa3ytoiiye oKCHAbI He UMEIOT COOTBETCTBYIOIINX TUAPOKCHUIOB U coseid. TakuxX OKCHIOB
HeMmHoro: N20, NO, SiO, CO.

Coseobpa3ytoliiyie OKCU/IbI B 3aBUCMMOCTH OT KUCIOTHO-OCHOBHOTO XapaKTepa /Ie/sIiTCsl Ha KUC/IOTHbIe,
amboTepHbIe ¥ OCHOBHBIE.

OcHOBHBIE OKCH/IbI 00pa30BaHbl MeTa/UIaMU C HeOOJIBIITUMH CTeITeHsAMU OKUC/IeHus +1, +2. AMdboTepHbIe
OKCH/IbI 00pa30BaHbI MepexoAHbIMU MeTa/l/laMH CO CTelleHsIMU OKUC/IeHus +3, +4, a Takke Be, Zn, Sn, Pb.


https://www.sites.google.com/site/chemistepus/teoreticeskij-blok/klassifikacia-neorganiceskih-vesestv/%D0%91%D0%B5%D0%B7%20%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8-2%D0%BA%D0%BE%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5.png?attredirects=0

KucnotHele oKcH/ibl 06pa30BaHbl HEMETA/I/IaMH, a TaKXXe MeTasylaMH CO CTeTleHbI0 OKUC/IeHUsT O0/IbIlle, ueM
+4. Puc. 3.

I'uppokcybl
Knaccadukannsa ragpoxcHaos
THIPOKCHIBI
/ T
Ocuorannsa AmdboTepHaBIe
/ \ Obpazopams M3 M2
leno=w (pacreopimee) HepacTeopunmie Be(OH),, Zn{0OH),,
NaOH, LiOH.KOH, Mg(OH),, Cu(OH) Al(OH)s, Fe(OH)s.C r(OH):
RbOH, Ca(OH),, AgOH, Cr(OH)
Ba(OH)
Kucaopoacogepaamue KHCIOTh
O6pazopamsrEeM u M 6.+
HNO:z, H:POs:, HCIO2, H2503, H:MnO32, H2COs
OcHoBaHusa

OCHOBAHMUA — 510 C/OXKHBIE BeleCTBa, COCTOSIIHAE U3 UOHOB MeTasl/la U TUAPOKCH/I-UOHOB.

OcHOBaHMS — 3TO CJIOXKHBIE BellleCTBa, COCTOSLLMEe U3 KaTUOHOB MeTasljla U OJHOT0 UIW HeCKOTbKUX
TH/IPOKCH/I-aHUOHOB. B 0CHOBY K/lacCUbHUKaIMK OCHOBAaHU MOTYT OBITh TI0/IOXKEHbI pa3Hble TIPU3HAKH.
Hanpumep, nx oTHoleHue K Bojie. I1o JaHHOMY MpH3HaKy OCHOBaHUS Je/ISIT Ha paCTBOPUMBIE B BOJIE
(wesoun) ¥ HEPaCTBOPHMBIE B BOZE.

AmMdoTepHbIe THAPOKCU/IbI

3TO C/I0XKHbIE BeIlleCTBa, KOTOPble UMEIOT CBOMCTBA M KUC/IOT, U OCHOBAHUM, U TIOTOMY MX (DOPMYJIbl MOYKHO
3anuchIBaTh B pa3HbIX hopMax:

Zn(OH)2 = H2Zn02
(dopma ocHOBaHMsI ~ (pOpMa KUC/IOTHI

Kucnotsl
KHCJ/IOTHBI — 310 C/10KHbIE BelleCcTBa, COCTOSALLKe U3 MOHOB BOJ0OPO/Aa U KUC/IOTHBIX OCTaTKOB.
KucnoTsl — 3TO C/I0KHBIE Bell[eCTBa, COCTOSIIIME U3 aTOMOB BO/IOPO/[a, CITOCOOHBIX 3aMel|aThCsl Ha

MeTaJl/Tbl, U KUCJIOTHBIX OCTaTKOB. KMC/IOTBI MOYKHO pa3/ie/IuTh Ha TPYIIILI 110 COZiepyKaHuI0 KUCI0Po/a:
KHcopoaocoepskaiiue (Harpumep, HNO3, H2SO4, H3PO4) u 6eckuciopozansie (HI, H2S).


https://www.sites.google.com/site/chemistepus/teoreticeskij-blok/klassifikacia-neorganiceskih-vesestv/%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D0%B8%D1%81%D0%B4%D1%8Bpsd.png?attredirects=0

Kaaccadurkanns kacmor

KHCJIOTHBI

Ilo xucnoTHOMY OCTATKY (Hamuaue O), Ilo ocmormocTH (THeno aToMoE H)
Becrkucmopoguele  Kucnopopcogepsamme [ 0JHOOCHOBHEIE OEVXOCHOEHEBIE TPEXOCHOEHEIE

HCl, HF.HBr. H:2S H:504 H2COs, HI.HNO: H2503 H25i03 Hi:POy

Ilo cune (crenenn gMCCOLHALINH)

— T

CHIsHEIE Cmabrre

HCIl, HBr, H2504, HNOz, HC1O4, HIL, HaCOs, H2S. H250:, H:aPOy

COJIN

Conu — 3TO CN0XKHbIE BeleCTBa, COCTOALHE U3 MOHOB MeTa/l/ld 1 KUC/IOTHBIX OCTAaTKOB.

Kaaccadukanasa coaei

e

Cpeanne Kucarre OcHOBHEIE

CocToaT B2 KaTHOH METALIA B cocraee xmcmoTHOTO B cocraee xatHoHa

Mimma NH4™) 1 kucnoTHOTO OCTaTEA HMeeTcd aToM H  mmeerca rpvmma OH-

OCTATEA

Na2C0s, CuClz, K2504, NH4NO3 NaHCOs:, KHSO4 CuOHCL (ZnOH))S04

CpefHue co/id COCTOAT U3 KATUOHOB MeTaslyia (MM aMMOHUS) U aHUOHOB KHUCJIOTHBIX OCTaTKOB. Kucibie
COJIM, KpOMe KaTUOHOB MeTasljia, Co/lep>KaT KaTHUOHbI BOJOPO/A U aHUOH KUCJIOTHOTO ocTtaTka. OCHOBHbIE
COJIY B CBOEM COCTaBe COZiep>KaT rMIPOKCHU/I-aHUOHBI.

Ecnu conb o6pa3oBaHa ByMs BUJjJaM{ KaTHOHOB META/I/IOB ¥ O/IHUM aHHOHOM, TO ee Ha3bIBalOT JBOMHOM.
Hanpumep, cynbdat amtomunus-kams KAI(SO4)2.

Conu ¢ ByMsI pa3HBIMU aHMOHAaMM M OJHUM KaTMOHOM HasbIBatoT cMelaHHbIMU. Hanpumep, Ca(OCI)Cl —
XJIOPU/I-TUTIOXJIOPUT KaJlbLUsl.

B KOMIUIEKCHBIX COISIX COJEP>KUATCS CJIOKHBIN MOH, KOTOPBIA IPUHSTO 3aK/IF0UaTh B KBa/IpaTHbIE CKOOKH.

3aZiaHUs:
1 BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 NazPO, NaCl SO; HNO;
2 H,SO, Fe HCl Ca(OH).



https://www.sites.google.com/site/chemistepus/teoreticeskij-blok/klassifikacia-neorganiceskih-vesestv/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B.png?attredirects=0
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3 P 3 AlLOs 3 MgO 3 FeO
4 CuCl, 4 N,Os 4 Ca 4 S
5 Na 5 SO. 5 NaOH 5 KOH
6 C02 6 H2C03 6 Fe(OH)3 6 PzO5
7 Mg(OH), 7 Cu(OH);, 7 Na,COs 7 CaCOs3
8 Al 2(804)3 8 NazO 8 N2 8 Mg
9 H, 9 H,S 9 CuSO, 9 Na,SiO3
10 CaO 10 Mg(NOs), 10 C 10 0O,
11 H,SiO; 11 H;PO, 11 H,S0O; 11 HF
12 FeS 12 K>SO, 12 K,S 12 CuO
3aganus K AUAAKTHYECKON KapTouke Nel(BbinosiHuTe 1 BapHaHT)
1. Bbmwuirre ¢hopMyibl MPOCTHIX BellleCTB-HEMEeTal/IOB, Ha30BUTE UX.
2. Brimummre (popMyIibl IPOCTHIX BellleCTB-METalI0B, HA30BUTE UX.
3. Bemwimre ¢hopmy/ibl OKCH/0B, HA30BUTE UX
4. BpmwuiuTe (opMyJibl OCHOBaHWM, HA30BUTE HX.
5. BeimuimmTte popmyibl KUCIOT, HA30BUTE WX, HA30BUTE UX
6. Breinmummre hopmyIbl coseit, Ha30BUTE UX
7. PaccuuraiiTe OTHOCUTe/IbHYHO Mr BeljecTs
8. Ormpepennre cTereHb OKUC/IEHUS BCeX 3/IEMEHTOB
Kaprouka Ne2. (BbInmoiHUTe 1 BapuaHT)
CocTaBuTth (hopMyJibl COeANHEHU N
1 BapuaHT 2 BapuaHT 3 BapuaHT 4 papuaHT
1 | AsoTHas KUC/IOT 1 | Okcup cepei(VI). | 1 | ®ocdar HaTpust 1 | Xnopug HaTpus
2 | I'mgpokcupg 2 | ConsiHas 2 | CepHas kucioTa 2 | XKenezo
KaJIbL1sl KHCJI0Ta
3 | Okcup xene3za(Il) 3 | Okcup Maraus 3 | ®ocdop 3 | Okcup amroMUAHUS
4 | Cepa 4 | Kanbiun 4 | Xnmopuz meau 4 | Okcug a3zota(V)
5 | I'ugpokcuy kanus 5 | 'mppoxkcup 5 | Harpuu 5 | Okcug cepri(IV)
HaTpusi
6 | Okcug docdopa 6 | I'mppokcup 6 | Okcup, 6 | YrospHasg KUc/i0Ta
»xene3za(IlT) yrniepoga(IV)
7 | Kapbonat kanmeiiust | 7 | KapboHaT 7 | Tunpokcup 7 | Tuppokcup,
HaTpus MarHus meu(1T)
8 | Marnuu 8 | Asor 8 | Cynbdat 8 | Okcup HaTpus
ATIFOMUHUS
9 | CwMkar HaTpus 9 | Cynbdat menu 9 | Bogopog, 9 | CepoBogoposHas
KUCJIOTa




10 | Kucnopop, 10 | Yrnepog, 10 | Okcug KanbLus 10 | Hutpat maraus
11 | ®dTopoogoposnHas | 11 | Cepnucras 11 | KpemHeBas 11 | ®ochopHas
KHCJI0Ta KHCJI0Ta KHCJI0Ta KHCJI0Ta
12 | Okcug megu 12 | Cynbdup kanust | 12 | Cynbdus xeneza | 12 | CynbdaT Kanus
1 BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT

1 Nas;PO, 1 NaCl 1 SO; 1 HNO;

2 H,SO, 2 Fe 2 HCI 2 Ca(OH);

3 P 3 Al,O; 3 MgO 3 FeO

4 CuCl, 4 N,Os 4 Ca 4 S

5 Na 5 SO, 5 NaOH 5 KOH

6 CO; 6 H,COs 6 Fe(OH); 6 P,0Os

7 Mg(OH), 7 Cu(OH);, 7 Na,COs 7 CaCOs3

8 Al5(S04); 8 Na,O 8 N, 8 Mg

9 H, 9 H,S 9 CuSO, 9 Na,SiO3

10 CaO 10 Mg(NOs), 10 C 10 O,

11 H,SiO; 11 H;PO, 11 H,SO; 11 HF

12 FeS 12 K,SO, 12 K.S 12 CuO

3ajjaHus K AUJaKTHYeCKOH KapTouke Nel

1. Bbimuiure ¢hopMyJibl MPOCTHIX Bell[eCTB-HEMEeTAsl/IOB, Ha30BUTE UX.
2. BpinuimmTe (popMyJibl IPOCTHIX BellleCTB-MeTalI0B, HA30BUTE UX.
3. Brimuimte popmy/ibl OKCUIOB, HA30BUTE UX, YKaXKUTE UX KaueCTBEHHBIN U KOJTMUeCTBeHHbBIA COCTaB.
4. BeinuiuTe hOpMYyJ/ibl OCHOBAaHWM, Ha30BUTE UX, YKaXKUTe UX KaueCTBEeHHbIM U KOJTMUeCTBEHHBIN COCTaB.
5. Beimuimte Gpopmy/ibl KUCIOT, HA30BUTE WX, HA30BUTE UX, YKaXKUTe WX KaueCTBeHHBIN U
KOJIMUeCTBEHHbIN COCTaB.
6. BrimuimTe popmyibl cosiell, HA30BUTe UX, YKa)XKUTe WX KaueCTBeHHBIN 1 KOJIMUeCTBeHHbIN COCTaB
7. PaccuuTaiiTe OTHOCUTE/NbHYIO Mr BellleCcTB.
8. Ormpepenvte cTerneHb OKUC/IEHHUS BCEX 37IEMEHTOB.
Kaprouka Ne2.
CocraButh (hOpMYJIBI COEJUHEHUI
1 BapuaHT 2 BapuaHT 3 BapuaHT 4 papuaHT
1 | A30THast KMC/IOT 1 | Okcug ceppi(VI). | 1 | ®ocdar HaTpus 1 | Xnopug Hatpus
2 | 'mapokcup 2 | ConsiHas 2 | CepHas kuciota | 2 | XKeneso
KaJTbI[Ust KHUCJIOTa
3 | Okcup xene3a(Il) 3 | Okcup Maraus 3 | ®ocdop 3 | Okcup amroMUAHUS




4 | Cepa 4 | Kanbuun 4 | Xnopup menu 4 | Okcup aszota(V)
5 | 'uapokcu Kanus 5 | 'mapokcup 5 | Harpuit 5 | Okcup cepoi(IV)
HaTpusi
6 | Okcug docdopa 6 | T'ugpokcup, 6 | Okcup 6 | YrosbHas KucaoTa
xene3za(IlT) yryiepoga(IV)
7 | Kapbonat kaneiuss | 7 | KapboHaT 7 | I'mppokcup 7 | I'mpgpokcup,
HaTpus MarHust meu(11)
8 | Marnuu 8 | Asor 8 | Cynbdat 8 | Okcup HaTpus
aJTFOMHHUS
9 | Cunukar HaTpus 9 | Cynbdat megu 9 | Bogopog 9 | CepoBogoposHas
KUCJI0Ta
10 | Kucnopop, 10 | Yrnepog, 10 | Okcug KanbLus 10 | Hutpat maraus
11 | dropoBopopoaHasi | 11 | CepHucras 11 | KpemueBas 11 | ®ochopHas
KHUCJIOTa KHUCJIOTa KUCJIOTa KUCJIOTa
12 | Okcupg menu 12 | Cynbdup kanust | 12 | Cynbdup xeneza | 12 | CynbdaT Kanus

Kpurtepuu onjeHUBaHUs:
OreHka «5» - 22-24 6
Orenka «4» - 19-21 6
Orenka «3» - 12-186
OreHka «2» - MeHee 120

JIuteparypa, peKoMeHyeMasi K BbINOJTHEHHIO MPaKTHYeCKOH paboThbI:

1.Epoxun FO.M. Xumus a5 npodeccuii U crieliiaibHOCTel TeXHUUeCKOro U ecTecTBeHHOOHayyHOT o
npoduneir. 36C Akagemusi,2020r

8. 2. T'abpuensa O.C. Xumus: yuebd. ans cryz. cpes. yueb. 3aBegennii/O.C.I"abpuenss, U.I.OcTpoymoB.-2-
e u3[l., crep.- M.:M3aTenbCckuii LieHTp «AKageMusi»,2005., ri. 1

IIpakTnueckas padora Ne 8

Tema: CocTaB/ieHHe ypaBHEHUI XUMHUYeCKHUX peakiUii C y4acTHeM MPOCThIX U CJI0’KHBIX HEOPraHUYeCKUX
BelleCTB.

enb padoThl: PellieHne MpakTHUYeCKUX 33/]JaHUM 110 OCTaBJIeHUIO YPaBHEHUM XUMHUUECKUX PeakIvi C
ydacTHeM MPOCThIX U CII0XKHBIX HeOpraHMUeCKUX BelllecTB, TOBTOPeHUe OCHOBHBIX K/1aCCOB
HeopraHuuecKux CoeMHeHU.

O6opyaoBaHue:
1.YuebHuk
2. Tetpaspb
3.Pyuka
4.Tleprogurueckasi CMCTeMa XUMHUUYeCKux syemeHToB [I.11. MeHpeneeBa
5.bnaHkK ¢ 3ajaHusAMU

OcHOBHBI€ TeopeTUYeCKHeE MOI0KeHUuA:

MOBTOPUTH K/1aCCH(UKAIUI0 HEOPraHNYeCKHX CoeJUHeHHH (CcM. np. pad. Ne 7)



3agaHus:

1.YkakuTe BellleCTBa, KOTOPbIe HE00OX0AMMO MCII0/1b30BaTh //IA NMPeBPaLeH i :

Po P203 — P205 — Ba3(PO4)2 — BaHPO4 — Ba(H2PO4)2 — H3PO4.

1) Bopa;2) kucsaopoy;3) okcuj 6apusi;4) xaopuy 6apusi;5) cepHasi KHC/I0Ta.

Ocyl1iecTBUTE LIENOYKY NpeBpalleHUil, Ha30BUTe BCe BellleCcTBa B LieMOUKe U Orpe/ie/IuTe WX Kaacc

2. .OnpefiesiiTe MeTaslI, KOTOPBIM 06pa3yeT C xiopoM cosib coctaBa MeCls;
A Al; B Mn; B Ag; T Cu.
3. Pacrniosioxxute coejJUHeHUs B COOTBETCTBUM CO CXeMOM TpeBpalljeHUid: KUC/IOTHBIN OKCHUJ| — KHCIO0Ta —
COJIb — OCHOBHBIN OKCHUJ,
A CuO B Cu(NOs3); BHNOsT" N,Os
4. CocTaBbTe ypaBHEHUs peaklyi 10 HWKe MPHBeIeHHbIM CXeMaM:
a) Na - NaOH - NaCl - NaNO3 6) K - KOH - KQSO4 - KClI
B) Mg —» MgO - Mg(NQO;), - Mg(OH), ) Fe - FeCl, — Fe(OH), — FeSO,
Ha30BUTE BCe BeleCTBa B LIe[0YKe U OMpeJenTe UX Kacc
5.CocTaBbTe MOJIeKY/ISIpHbIe YPaBHEHHsI peaKLUK [/1s1 OCYLLeCTB/IeHUs TIpeBpallleHU 10 CXxemMaM:
a) autpar megu(Il) — okcua meu (IT) — xnopua meau (I1) — ruapokcua meau (I1) — okcug meau
(I1) - xmopug meau (II) — wurpar meau (II) — cynedar megu (1) - cynbdabapus;
6./]aHbl BellleCcTBa: HUTPAT HATPHs, COJIsTHAasi KUC/I0Ta, LUHK, oKcua Meau (I1). Kak Mo>KHO TO/TyUuTh U3 HUX
Y TIPO/IYKTOB X B3aUMO/IeMCTBUSI /IBa MPOCTBIX U YeThIpe CJIOXKHBIX Bell[eCTBa? 3aluiIuTe
COOTBETCTBYHOILIE YPaBHEHUS] XUMUUYECKUX PeaKLUi.

Kpurepumn orjeHuBanus:

OueHka «5» - BEpHO BBITNOJIHEHHbIE 3a/1aHus 1-6
OueHka «4» - BepHO BbINOJIHeHHbIe 3aaHus 1-5
OueHka «3» - BepHO BbINOJIHEHHbIe 3ajaHus 1-3
OueHka «2» - BepHO BbINOJIHeHHbIe 3a/aHus 1-2

JIuteparypa, peKoMeHyeMasi K BbINOJTHEHHIO MPAKTHYEeCKOH paboThI:

1.Epoxun HO.M. Xumus j1st mpodeccuii U Crieliia/ibHOCTel TeXHUUeCKOro U ecTeCTBeHHOOHayYHOT o
ripousieit. 36C Akaznemust,2020r

9. 2. Tabpuensin O.C. Xumus: yueb. asnsi crya. cpes. yueb. 3aBesennit/O.C.I"abpuensH, U.I.OcTpoymoB.-2-
e u3[., crep.- M.:M3natensckuii LeHTp «Akagemusi»,2005., ri. 1

IIpakTHueckas padora Ne 9

Tema: Peirenue MMPaKTUKO-OPUEHTHUPOBAHHBIX 3a,an1/11‘71 0 poJin HeOpFaHquCKOﬁ XUMHWHU B PA3BUTHHU
3JIEKTPOHUKH, CO30dHHMH HOBBIX MaTE€PHAJIOB.

Henn padorer: O6opysoBaHMe:
1.YuebHuk
2. TeTpagb
3.Pyuka
4. Ilepuoanueckas cucreMa XumMuueckux synemeHToB [I.11. MeHgeneeBa
5.bnaHkK ¢ 3ajaHusIMU

OcHOBHBIE TeopeTHUYeCKHe M0/I0)KeHHUS:
Bosibiiasi yacTh 3HaHWM, Ha KOTOPbIX 0Oa3upyeTcsi HeopraHWYeckKasi XUMHUs, TOJydeHa [OBOJIBHO J/IaBHO,
HO BO BTOpOI TIOJIOBMHE TMPOIIJIOTO0 BeKa OHA BJPYT OKa3ajach B TeHH (DaHTaCTUUeCKUX AOCTHKeHUMN
OpraHMuYeCcKOM XUMHM W XHMMHUHU JKUBbIX CHUCTeM. [IpakThueckd y BCeX CO3/ajaoCh OLIyleHue, 4YTO
HeOpraHuveckasi XWMHUSI— B TJyOOKOM 3acToe. OJTOMYy B HeMasOl CTeleHW CrocoOCTBOBamd W
YHUBEPCUTETCKHe Tipodeccopa, u3/araBlive MpeAMeT I0YTH B HEHW3MEHHOM BH/Ee Ha TMpOTSKeHUU
JecATWIeTUH. Mexay Tem CUTyalusi B TOC/eJHHWE TO/bl CYLIeCTBEHHO MepeMeHWI1ach. VIHTeHCHBHOe



pa3BUTHE 3JIeKTPOHUKH, (POTOHHUKH, CEHCOPUKH W CIIUHTPOHMKU TIOTPeOOBasio HOBBIX MaTepHa/loB CO
CrieLMabHbIMU CBOMCTBAaMH, UTO TIPUBE/IO K PeHeCCAaHCY HeOpraHWYeCcKOr XUMUH.

Kcratu, HeopraHvka BoOOIIe Topa3/io C/I0)KHee OpraHu4Yeckod XUMHU. [locsiefHsiss — 3TO (aKTUUeCcKH
XUMHUSI OJIHOTO 3JIeMeHTa, a y HeOpraHWKu WX B apCeHasjie MOYTH CTO. VIMeHHO 3TO JaeT MpOCTOp s
CO3/1aHHUsI CaMbIX Pa3HbIX MaTepUaoB C pa3HbIMU CBOMCTBaMHU.

B Tlepuoguueckod cuCTemMe 37€MEHTOB Y)Ke TOYTU MCYe3/IM «3aCTOMHBbIE» 30Hbl, MPAKTUUYECKHA BCe
371eMeHTbl aKTUBHO MPUMEHSIIOTCS B HOBBIX MaTepuasax. [I[ppumep TOMy — MCI0/Ib30BaHME CaMbIX MOJIO/bIX
(o BpeMeHU OTKPBITUS) XUMUUECKUX 3/IeMEHTOB, TaKUX, KaK PeHUl, TexHelluid U (paHLIvii, He TOBOPS y>Ke
0 IUVIyTOHUH, aMepULIMU U JPYTUX aKTUHUZAX.

[Tepexo OT XMMHYECKUX 3JIEMEHTOB K MaTepuajiaM HMCK/IHOUMTENbHO C0KeH, 3/leCb He MOMOTarT Jaxke
MeTOZibl KOMOMHATOPHON XWUMHH, TIOCKOJIbKY BO3MO>KHO MHOKECTBO COUETAaHWW Pa3/IMUHBIX XUMHUECKHX
3/1eMeHTOB. Harmpumep, TONBKO [ji 3/IEMEHTOB, MMEIOIUX CTaOW/IbHbIE W30TOMbI, TaKUX COUETAHWU
Gosbime 7-10%. ITO UKC/I0 YBETMUNUTCA Ha MHOTO TIOPS/IKOB, €C/T YUeCThb, UTO OOJIBIIMHCTBO COBPEMEHHBIX
MaTepyasioB CO3Jal0T, WCIIOb3ysl MeTacTabu/bHble COCTOsiHUSI BelectB. [leqo B ToMm, uto 99,9%
HeopraHruyeCKUX MaTepyasioB HaXOJATCS B HepaBHOBECHOM COCTOSIHWH, TO eCTb C HUMH YTO-TO MPOMCXOUT
BO BpeMeHU (HampuMep, MeTa//l OKHC/SeTCs). OTOT TIPOIlecC TMpeBpallieHrus] MOXKeT ObITb OYeHb
Me/I/IeHHbIM, TI03TOMY Ka)KeTCsi, uTO MaTepuan cTabuieH U HeusMmeHeH. UeMm oOT/MUaeTcsi ctabuibHOe
cocTosiHUe OT MetactabunbHoro? Ecmm 3adukcupoBaTh BCe TapaMeTphbl, KOTOPbIE XapaKTePU3YIOT
COCTOSIHHE CUCTEMBI, TO TOJILKO O/[HO-eIMHCTBEHHOe Oy/1eT TePMOIMHAMHUECKH CTaOW/TbHBIM, @ MHOXECTBO
JIPYTUX — MeTacTabWIbHbIMU. TakMX MeTacTaOWIbHBIX COCTOSIHUM 0€CKOHEUHO MHOTO JlaXke /ISl OHOTO
Bell|eCTBa, UMetolLero (PMKCUPOBAHHBIN COCTaB, @ CBOMCTBA Y 3TUX COCTOSIHUI pa3HbIe.

B 3Toli cuTyaumu MeTof CiaydaiHOro repebopa KOMIIO3WIIMH He MOXeT ObITh 3(p(eKTUBHBIM — Ha/l0 C
YMOM MCII0/b30BaTh 3aKOHOMEDHOCTU HeopraHudeckoi Xxumuu. K cokaseHuto, HeCMOTPsI Ha CJlaBHbIe
TpafuLuu ee pa3Butusi B Poccuu, B nocnegaue 10-20 netr (pOHT oOTeueCTBEHHBIX HWCC/Ie[OBAaHUM
3HAUMTe/IbHO Cy3WJICS M3-3a KpaiiHe OrpaHWYeHHbIX KCIepUMeHTalbHbIX BO3MOXKHOCTEN MHOTHX HayUHBIX
rpyrn (HeT COBPEMEHHBIX 3/JIeKTPOHHBIX MUKPOCKOIIOB, CUHXPOTPOHHBIX WCTOYHUKOB W3/yUeHUs], CKBU]-
MarHeTomMeTpoB, IMP-CIIeKTpOMETPOB BBICOKOTO pa3pellieHus U T. .). OTo TeM Oosiee TedajbHO, UTO B
TMPOILJIOM POCCHUMCKHE yueHble BHEC/M CYIIeCTBEHHBbIM BK/aJ, B pa3BUTHE HEOPraHWYeCKOW XUMHH, —
JocratouyHo BcrioMHUTh [I.W. MenzeneeBa, U.C. KypHakoBa, JI.A.Uyraesa, I.U. UepHseBa, a Takxe
A.B. HoBocesnoy, 11.B. TananaeBa, B.A. CiurjuHa.

TBepixe anma3sa

AsnMa3 yke JIaBHO He SIBJISIeTCS CaMbIM TBepJbIM MaTepuajioM, ero TBepPAOCTb COCTaB/sieT Topszaka 150
ruranackajaeii. B orivuue, HanpuMmep OT (y/UIepUTOB, KOTOpPble 3aHMMAIOT JWAUPYHOIIUe TMO3ULIMA B
TiepeyHe CamMbIX TBePAbIX MaTepUaJIOB.

[TepBoe MecTO MOMYyYW/ YAbTPATBepAbIM (ysieput, TBepAocTh Kotoporo ot 150 mo 300 I'Tla. Criocob
MOJTyUeHUsI TaKOT'0 MaTepHasa Obl/T OTKPBIT POCCUMCKUMH yueHbIMUA. OHU MpeAoKUIU [00aBUTh K CMECH
peareHTOB CepOyriepo/], KOTOPhIW SIB/ISIeTCSl KaTaau3aTOpoM B cuHTe3e (ysnepuTa. VIMeHHO 3a cueT Takoro
nobaB/eHUs1 CTao0 BO3MOXXHBIM TIOJIyUHTh CTOJIb Y/IbTPAaTBEP/bI MaTepuas TpY /I0CTaTOUYHO MajioM
naBnenuu — 8 I'Tla. PaHblile BCe MOMBITKU MOMYYUATh TIOZAOOHBIN (Qy/uiepyuT 3aKaHUMBAIUCh HeyZauel, Tak
KaK ero CMHTe3 0e3 MOTYyCTOPOHHHUX BeleCTB ObLT BO3MOXKEH TO/MbKO Tpu jaBieHuu B 13 I'Tla, a Tak xe
Tpeboasics HarpeB cBbiire 830°C.

Hcrosib30BaHMe MaTeprasa B MPOMBIIIJIEHHBIX MaciiTabax moka HeBO3MOXKHO. JTO 00yC/IOB/IEHO TeM, UTO
co3maHue OOJBIIIOr0 KOMUECTBAa TPEXMEPHOIro Marepwasa TpebyeT Bbicokoro gasjeHus ot 13ITIa. Tlo
cyTH, pobJieMa 3aK/Ir04yaeTcst He TIPOCTO B CO3[JaHMU TOJ0OHOTO /IaBIeHUs, a ero CO3/J[aHus B I0CTaTOUYHO
6osbIIoM 0ObeMe, UTO He TT03BOJISIET COBpeMeHHasl TeXHHUKa.

YMHBIIM MaTepuan

HactpamBaemass xyvMuueckass peakLusi W  pereHepauuss yxe cyujectByeT. Peub wuzer o
CaMOBOCCTaHABJ/IMBAIOIIIEMCSI TIJIACTUKE, KOTOPBI HEOOXOAWM B MeIUIIMHE W B PA3/IMYHON TEXHUKE
(BOeHHOM, MODCKOM, aBTOMOOW/ILHOM). PaHee OH ObIT COCOOEH «3aKUBUTBH» JIUIIb MHUKPOCKOTTMUECKHEe
TPeIIMHBI U OTBEPCTHS, HO Oiarogapsi pa3pabotkam yueHbix CIIIA, «yMHBIN» TJIaCTUK BOCCTAHOBUTCS OT
TyJIeBOT0 paHeHus IpuMepHO 3a 20 MUHYT. MUHYC 3aK/TFOYaeTcsi B TOM, UTO BO30OHOB/IEHHE TIPOUCXOZUT C
rotepei mpouHocTH He 6omee 38%.

Eciu >ke pa3paboTKu MOWAYT Aasibllie, TO MOXXHO Oy/leT TOBOPUTb O COBEPIIIEHCTBE >KUBOTHOTO Tena. Tak
KaK BCe I[apalyHbl ¥ PaHbI 3apacTyT caMu 0e3 IIPaMOoB | I10/] KOHTPOJIEM BPEMEHH 3a)KUBJIEHUs. A UTO eC/ii
TOT ke 3¢ deKT MOXKHO OyzeT rpojesiaTh ¥ C BHYTPeHHUMHU opraHamu? VImm fa)ke ¢ KOCTSIMU M XPSIIIIaMu?



Tor/ja )KMBOE CyLI[ECTBO CMOTJIO ObI KMThb UyTh JIU He BeUHO. [T0CKO/IbKY MOKHO JIOMTH [I0 TOTO, UTO MPOCTO
He Oy/1IeT OMepTBEeBIIMX K/JIeTOK BHYTPH OpraHU3Ma, U O PaCIipOCTPaHEHHBIX 00JIe3HAX CBSI3aHHBIX UMEHHO C
TaKUM THUTIOM KJIETOK, MOYXKHO OBLIO ObI 3a0BITE.

OTpac/ib MUKPO3JIEKTPOHUKH TOCTOSIHHO CTPEMHUTCA K MWHHUATIOPU3al[UM CTaHAApPTHBIX 3/IEKTPOHHBIX
YCTPOMCTB Ha OCHOBE KpeMHUs /i obecrieueHusi 6ojiee BBHICOKOW MPOM3BOAMTENILHOCTH, KOTOPAsi MOKET
OBbITb pa3MellieHa B MEHBIITUX KOPITyCax.

[Tporpecc, AOCTUTHYTBIA B pe3y/jbTaTe 3TOM MWHHATIOPU3AIVU, TIPOSIBJISIETCS B TOTPeOUTEThCKOU
3/IeKTPOHUKe, TaKOM Kak MoOWibHble TesedoHbl M HOYyTOyKu. Temepb KpeMHHeBasi MOJeKy/sipHast
3JIEKTPOHWKA — [OTIOJTHUTEe/bHAs TEeXHOJOTHsS [jis OObIUHOW MHUKPO3JIEKTPOHUKH, KOTOpas MOXKET
YMEHBIIUTb 37IeKTPOHHBbIe YCTPOWCTBA /0 HAHOMETPOBBIX pa3MepoB. W Takoii rmporpecc Obul Obl
HEBO3MO)KeH 0e3 IMPOPBIBOB U UCC/IIOBAHUI B 00/1aCTH XUMHUU.

[TouTy HaBepHsiKa BaM HUKOT[ja He TMPUXOJU/IO B TOJIOBY, UTO KOMIIbIOTEPbI M OCTajbHasi COBpeMeHHasi
3/IeKTPOHMKA Hepa3pbhIBHO CBSA3aHbl C XUMUEH, WA UTO UX MPOU3BOACTBO U (YHKL[MOHUPOBAHUE 3aBUCUT OT
CaMol CJIO)KHOM XWMWH, TIPUMEHsIEMOY B MUHHATIOPHOM MaciTtabe. XvMUUeCcKre TPOIeCChl TIPOSIBIISIOT
cebsi 1 B crieliurueckux 371eKTPOHHBIX YCTPOMCTBAX, HallpuMep, B aToMaiizepax. Atomarizep Vandy Vape
Berserker, Kk mpumepy, o6siaziaeT psizioM 0CoOEHHOCTeH, MO3BOJISIONIMX Hanbomee 3PeKTUBHO HCTIApSATh
JKUZIKOCTb. Bnarogapsi sToMy obecrieurBaeTcsi roTpsicaroijasi BKycorepejaua. K Tomy ke oH obmajaer
TOUEYHOW HAaCTPOWKOM 00/1yBa, UMes TISITh OTBEPCTHIA pa3Horo guametpa ot 0.8 10 1.6 Mm.

i ___!__h. e
L ! |

Ho BepHemcsi K KjIacCUUeCKOM 3/eKTPOHMKe. KpeMHMI /€XXUT B OCHOBE CEroJHALIHUX IIMPOKO
pacmpoCTpaHeHHBIX BBIYUCIUTETBHBIX YCTPOMCTB, HO 3TO He Bcerga ObUIo Tak. BakyymHble TpyOKH Korza-
TO ObUIM yJbTPAaCOBPEMEHHbIM 3/IeMEHTOM 37IeKTPOHUKH, OCHOBHBIMHA KOMIIOHEHTaMH paHHUX
pafMoCTaHLIUK, Te/leBU30pOB W Jla)ke KOMIIBIOTEPOB. YUeHbIX HWHTepecoBaly CrieluduueckKue
XapaKTePUCTUKA KPEMHMSI M JPYrUX IOJYTIPOBOJHUKOB C KOHIlAa 19 Beka. DT Marepuasbl He ObLTM HU
BBICOKOTIPOBOZSIIIMMU MeTa/l/laMi, HH HeNpOBOJSLIMMU H30JISITOPaMH, OHH ObUTH TZe-TO TocepefuHe —
OTCIOJa U Ha3BaHUe «IIOJyIIPOBOJHUK». B oOTMuMe OT MeTa/sIoB UX YJe/lbHOe CONPOTHB/IEHHE He
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YBeJIMUMBAJIOCh C TeMriepaTypoid. OJJHAKO OHU peardpoBa/ii Ha BO3/|eMCTBUE CBeTa, Zla)ke CO37aBast TOK. Y
HUX Takke Oblla ocobasi CMOCOOHOCTh OrpaHWUWBaTh 37EKTPUUECKUH TOK Iiepejjaueli B  OJHOM
HarpaBJ/IeHHH, Tpeobpa3yst (WK BBINTPSIMIISIS) TiepeMeHHbIN TOK B IIOCTOSTHHBIMH.

XO0Tsl TIOJYTIPOBO/THUKOBBIE BBITIPSIMUTEIA HWCTOMB30BaMCh B Hawane 20-ro BeKa [y OOHapy>KeHUs
PaIMOCUTHAJIOB, 3TH «KPHUCTA/UTMUECKHE [eTEKTOPbl» BCKOpe ObLTH 3aMelljeHbl BaKYyMHBIMM JIaMITaMH.
Opnako B 1930-x rogax WHTepeC BO3POAW/ICS, KOT/a MCCIe[oBaTe/ld U3 aMepUKaHCKUX jaboparopuii Bell
Labs o6Hapy>kuu, 4yTo BaKyyMHbIe TPYOKM He MOTYT BBINPSIMUTb OUeHb KOPOTKHE pa/IMOBOJHBI. PaHHUeE
KpeMHHEBbIe BBIIPIMUTENN ObUIM HeHazZie)kHbIMH, HO Paccen Om (Russell Ohl), xumuk u3 Bell Labs,
M0/103peBaJl, UTO UX HEYCTOWUMBBIE Pe3y/bTaThl YaCTUYHO OOBACHSIOTCA HanuuueMm mnpumeceid. On U ero
Koisiern pemmwid  mnpobnemy, u K 1940 roAay OHM MOT/IM  TIPOM3BOJUTH  BBICOKOUMCTHIM
MOJIMKpUCTaTmueckui kpemaui. MccnenoBarenu Bell Labs ycraHoBuiM, uTo 3/eKTpuueckoe TroBefieHUe
KPeMHUsI JIeMCTBUTE/ILHO MOXKeT OBbITb M3MeHeHO TyTeM u30upaTeslbHOTO BK/IOUeHUs TipumMecei. bop,
aJIFOMUHUI U IpyTHE 3/IEMEHThI U3 TPETbero CTos0Ija MepruoAnUecKor Tabuiibl MPUBEIU K 00pa30BaHUIO
KPeMHUSI C Ae(ULIUTOM 37IeKTPOHOB U «II0JIO’KUTEbHBIMU» 3/1IEKTPUUECKUMU XapaKTePUCTUKAMU, KOTOPbIe
OHU Ha3bIBaM «KpeMHHeM Tura p-tuma». C Apyroidl CTOPOHBI, TakKuhe 3jIeMeHThl, Kak ¢ochop U3 naToit
KOMOHKM Tabmuubl  MeHjesieeBa, /Janv Mmarepuany U30bITOK 37€KTPOHOB U «OTpHUILATeTbHbBIE»
3/IeKTpUYeCcKre XapaKTepHUCTUKH, B UTOTe TOMYUYWICA KpeMHUHN «n-Turax». [IpofgosmKasi 3TU UCCieloBaHus,
O o6Hapy>Ku/I, UTO COeJUHEHNe MeXXIy 00JIacTSIMU P-TUIA U N-TUTIA AeHCTBYeT KaK BBITPSIMUTETb.

OTU OTKpBITHS OKa3ajuChb Ba)XHbIM IIOBOPOTHbIM MOMEHTOM B pa3BUTUU I10JyIPOBOJHUKOBOM
3JIEKTPOHUKH, TOCKOJBbKY UMEHHO 3Ta CIIOCOOHOCTb MaHMITY/IMPOBaTh CBOMCTBAMH TOTYTIPOBOIHUKOBBIX
MaTepyasoB MyTeM Ao0aBIeHUs PUMeCel TI03BOJIMIO0 pa3pabaThiBaTh AUO/bI, TPAH3UCTOPHI U, B KOHEUHOM
cyeTe, UHTerpajibHble CXeMbl, COCTOSIIIUX U3 MUIJTMOHOB 3TUX YCTPOMCTB.

3agaHus:

1.BHuMaTesIbHO U3yunTe TeOpeTUYeCKyH0 4acThb
2.0TBeTbTe HA BOMPOCHI:

1. Kakue HOBbIe MaTepua/ibl MNpejAjaraeT XUMHUYeCKasi NPOMBILUIEHHOCTh /s /ia/IbHeHlIIero
Pa3BUTHSA 3JIEKTPOHUKU?

2. KakoBbI 00/1aCTH NPUMEHEHHsI HOBBIX BeII[eCTB?

3.IToueMy BO3HHKJ/IAa HEOOXOAMMOCTD B CO3/JaHMHU HOBBIX BEILECTB /ISl 3/IeKTPOHUKH?
4.IToueMy B 3/IEKTPOHHKE 00/IbIII0€ BHUMaHHE y/Ie/ISIeTCS HMEHHO KPEMHUI0?

5. Kakue 3/1eMeHTbI, KpOMe KPeMHHMSl BaXKHbI B 3JIEKTPOHUKE U mouemMy?

Kputepun oneHuBaHus:

OueHka «5» - BEPHO JJaHbl OTBEThI Ha 5 BOTIPOCOB

OueHka «4» - BepHO JlJaHbl OTBeThI Ha 4 BOIpoca

OueHka «3» - BEpHO JJaHbl OTBETHI Ha 3 BOTIpOCa

OueHka «2» - BepHO JjaHbl OTBeThI Ha 2 BOIPOCa U/ OTBETOB HET

JIutepaTypa, peKoMeHyeMasi K BBINO/THEeHHI0 MPAKTHYeCKOo# padoThI:

1.Epoxun HO.M. Xumus A5 npodeccuii ¥ crieliiaJbHOCTel TeXHUYeCKoro U ectecTBeHHOOHayYyHOro
ripousieit. 36C Akaznemust,2020r

10.  2.Tabpuensna O.C. Xumusi: yue0. 1715 cTyg. cpef. yueb. 3aBegernii/O.C.I"'abpuensiH,
N.I".OcTpoyMOB.-2-e u3g,., crep.- M.:3narenbckuii eHTp «Akagemusi»,2005., ri. 1

ITpakTHueckasi padora Ne 10
Tema: HomeHkaTypa opraHMuecKrx CoeZJMHEHUH OT/iebHbIX K1accoB. CocTaB/ieHue MOHbIX U

COKpAIL|eHHbIX CTPYKTYPHBIX (JOPMYJT OpPraHMYeCKUX BeleCTB OT/e/bHbIX K/IaCCOB, UCMO/Ib3ysl UX Ha3BaHUS
10 CUCTeMaTH4eCKOM HOMEeHK/IaType.



Ienn paboThl: N3yueHre HOMEHK/IATypbl OPraHUYeCKUX COeJMHEHUN OTe/TbHBIX K/IaCCOB, OTPaboTKa
COCTaBJIeHUs TIO/THBIX U COKPAI[eHHbIX CTPYKTYPHBIX (POPMY/T OpPraHUUYeCcKUX BeleCTB OT/e/IbHBIX K/IaCCOB,
WCIT0/1b3Y$1 X Ha3BaHUS 110 CUCTeMaTH4yeCcKoll HOMeHK/IaType.

O6opypoBaHue:
1.YuebHuk
2. TeTpagb
3.Pyuka
4. Ilepuoanueckas cucteMa XUMUueckux syemeHToB [.11. MeHgeneeBa
5.bnaHkK ¢ 3ajaHusIMU

OcHoBHBIE TEOpEeTHUYECKHE IOJ/I0KEHUA:

Knaccugukayus — ynopsijoueHHOe pacrioyio’keHue T0 IpyTiraM U K/1acCaM.
B knaccuukalyd TPUHMMAaeTCs 32 OCHOBY 2 Ba)KHEMIIMX TpU3HaKa: CTPOEHHe YIJIepOJHOro
cKesieTa U Hanuuue QPYHKIIMOHANBHBIX TPyMil. B opraHMueckoM COeJJUHEHWH aTOMbI yrjiepojia COeJUHeHbI
JIpYT C IPYTOM B LIeIH, yI7epoJHbIN CKeJleT.

Yanepoonble yenu

OMKpblimble 3dMKHymble

PaszgemsnéHHble HepazeemesneHHbie
(HopmanbHble)

[To cTpoeHuto yriiepoHOro CKejieTa OpraHuuecKue CoeJMHEeHUs! [e/IsTCSA Ha 3 TPYIIIbL:

Ayuknuyeckue — MX Ha3bIBAIOT TakxKe anudaTuyecKUMU, WU COeAUHEHUSIMHU XKUPHOTO psifia. OTU
COeIMHEeHUS] UMEIOT OTKPBITYIO Lielb YI/IepPOAHbIX aTOMOB.

K HUM oTHOCATCS:

1. TpepnenbHble (HaChIl[eHHBIE)
2. HenpepenbHble (HeHaChILeHHbIE)

Iuknuueckue — coeiMHEHUS C 3aMKHYTOM B KOJIBLIO 11€TTbI0 aTOMOB. K HUIM OTHOCSITCS:

1. Kapbornmkinueckue (M30L[UKTMUECKHE) — COeZIMHEHUS, B KOJTBbLIEBYIO CUCTEMY KOTOPBIX BXO/SAT
TOJIBKO yTJIepPO/IHbIE aTOMBI 3TO:
a) aIMLMKInYecKue (mpefenbHble U HelpeJerbHbIe);
0) apomaTtrueckue.

2. eTepouukinueckre — COeMHEHHs], B KOJIbLIEBYIO CUCTEMY KOTOPBIX, KDOMe aTroMa yrJiepo/a,
BXOJIAAT aTOMBI PYTUX 3JIeMEHTOB — reTepoaToMsl (KUCI0pO[, a3oT, cepa U Jip.)

PopoHauanbHbIMM COeIJMHEHUSIMU B OPraHUYeCKOM XWUMHM MPU3BaHbl YIIeBOJ0PO/bl, COCTOSIIUE
TosbKo 13 atomoB C, H. Pa3HooOpa3Hble opraHruecKrue CoeJUHEHUSI MOYKHO pacCMaTpPUBaTh Kak
TIPOM3BO/[HbIE YT/IEBOIOPO/OB, MOyUeHHbIe TTyTeM BBejeHUsI B HUX (DyHKI[MOHATbHBIX TPYIIIL.

@OyHKIMOHaNIbHAsg Tpymna — 3TO aTOM WY TpyMIia aTOMOB HEYT/IeBOJHOT0 XapaKTepa, KOTOpble
onpeze/A0T NPUHAJIeKHOCTb COeIMHeHU K onpejeneHHoMy Kiaccy. CH;OH — kacc
cnupThl, OH ¢dyHKIMOHAa/NBHAs TpyIia

DYHKI[MOHa/IbHbIE IPYIIIbI BO MHOTOM OMpeJe/siioT XUMHUYeCKre CBOMCTBA JJAHHOTO KJlacca.

@DyHKYUOHA/IbHAsA 2pynna HaszeaHue kaacca Obwas opmyna Knacca
["anioreHonpou3BogHbIE R-Hal
, - F,-Cl, -Br
CruipThl, (PeHOJTbI R-OH
[TpocTbie 3¢upbI R-OR
Turonsl R-SH




AMUHBI R-NH,

2
HurpocoepyHeHus R-NO,
Anbnerunpl R-CH=0
KeToHbI R-CO-R
KapboHOBBIE KUCTOTHI R-COOH
CynbhOKUCTOTHI R-SOsH

CoefHeHUs1 MOTYT COZlep>KaTh He OJJHY, @ HeCKOJIbKO (PyHKI[MOHaNbHBIX rpynm. [lonndbyHKIMOHAIbHbIE —
CH;ClI xnopodopm, CH20H-CHOH-CH,OH.
[eTepodyHKIIMOHANbHbIE — pa3/nyHble PyHKIMoHanbHbIe rpymnmbl. CH;-CH-COOH
2.Homeuknamypa

B Hacrosiiee Bpemsi [/ HauMEHOBaHWsS OpPraHWYECKUX COeJUHEHWM TNPUMEHSIOTCS TpU THUIIA
HOMEHK/IaTypbl: TPUBUA/IbHAs, pal{iOHaIbHas M CUCTeMaTHhyecKasi HoOMeHK/1aTypa — HoMeHkatypa [UPAC
(MFOIMAK) — International Union of Pure and Applied Chemistry (MexayHapoAHOTO coOro3a
TeopeTUUeCKOU U MPUKJIaJHOU XUMUH).

1. TpuBuanbHas (McTOpUUYecKas) HOMEHK/AaTypa — TIepBasi HOMEHK/IATypa, BO3HHKIIAasg B Hauase
pasBUTHUs OpraHMYeCcKOM XHWMHM, KOrja He CyL[eCcTBOBalO KJaCCU(PUKALMU W TeOpHUu CTPOEHMUs
OpraHuueckvdx coeJuHeHH. OpraHMUeCKUM COeJUHEHHUsIM [aBajld C/lyuaiiHble Ha3BaHUSI NO UCMOYHUKY
noayueHus (IjaBesieBasi ~ KWUCIOTAa,  MOUeBMHA,  s0/0uHass  KWC/IOTA,  BAaHWIWH), yeemy  uau
3anaxy (apomMaThyecKue COeJUHeHHs), pexxe — Nno Xumuueckum ceolicmeam (napadunbsi). MHoOrve Takue
Ha3BaHUs 4aCTO NMPUMEHSIFOTCS 0 cux mnop. Hampumep: MoueBWHA, TOJyOJ, KCWIOJ, UHJWTO, YKCyCHast
KHCJI0Ta, Mac/isiHasi KUCJI0Ta, BajlepuaHoBasi KUC/I0Ta, TJIMKOJIb, allaHuH U MHOTHe JIpyTHe.

2. PanuoHanbHasi HOMeHK/AaTypa — IO 3TOM HOMEHK/JIAaType 3a OCHOBY HauMeHOBaHUs
OpPraHUYecKOr0 COeJUHEHHsI OObIUHO MPUHMMAIOT Ha3BaHWe Haubosiee MPOCTOTO (Yallle BCETO TIePBOrO)
yjieHa JaHHOTO0 FOMOJIOTMUecKOoro pszja. Bce ocranbHble coeiliHeHNsI paCCMaTPUBAKOTCS KaK IIPOU3BO/HbIe
3TOr0 COoeAMHEeHUs], 0Opa30BaHHbIe 3aMellleHreM B HEM aTOMOB BOJOPOZA YIJIeBOJOPOAHBIMU WM WHBIMH
pajyKanaMu (HarpuMep: TPUMETUIYKCYCHBIA asnb/eruf, MeTWIaMuH, XJI0pPyKCyCHasi KUC/I0Ta, METU/IOBBIM
cnupT). B Hacmosujee spems makas HOMeHKAAMypa NpuMeHsiemcsi mo/bKO 8 mex C/Ayudsx, Ko20da oHa daem
0Cc0b6eHHO Haz/1510HOe npedcmaeg/neHue 0 COeOUHeHUU.

3. Cucremaruueckasa HoOMeHK/arypa — HoMmeHkiatrypa [UPAC — wmexayHapoaHas ejvHas
XUMHYecKass HOMeHK/aTypa. CrcTemaruyeckass HOMEHK/aTypa OCHOBBIBAETCS Ha COBPEMEHHOW TeopuH
CTPOEHMST W K/IAaCCU(PUKALIMK OpPraHUUeCKMX COEeJUHEHWI M TIbITAaeTCsl PeLIUTb TJIaBHYH MpobieMy
HOMEHK/IaTypbl: Ha3BaHKe Ka)K[|0r0 OPraHWYeCcKOro CoeIMHeHHs JO/DKHO COZleprKaTh IpaBU/IbHble Ha3BaHUS
GbyHKIMIA (3aMecTHTesel) U OCHOBHOTO CKejleTa YT/IeBO/IOPO/A U JOJDKHO OBIThb TaKMM, UTOOBI 110 Ha3BaHHIO
MOXXHO OBLIO HarMCaTh eJMHCTBEHHO MPAaBU/IbHYIO CTPYKTYPHYIO (hopmyiy.

I[Mporiecc co3zaHus MeX/yHapOAHON HOMeHK/IaTypbl Ob1 HauaT B 1892 r. (JKeHesckasi HomeHKaamypa),
npopomkeH B 1930 r. (JIbexcckas Homenknamypa), ¢ 1947 r. panbHelillee pa3BUTHE CBSI3aHO C
nesiteibHOCTRIO Komuccuu MHOITAK mo HOMeHK/IaType opraHHYecKMX coeguHeHHH. [1yOiMkoBaBIvecs: B
pasHble Tozbl TpaBuna MIOITAK cobpanel B 1979 1. B “2onyboli kHuee” [Nomenclature of Organic
Chemistry, Section A, B, C, D, E, F and H, Oxford Pergamon Press, 1979]. Cpoeii 3ajaueli KOMUCCHsI
NIOIMAK cuuTaeT He cCO3[@aHMe HOBOM, €JWHOM CUCTEMbl HOMEHK/IAaTypbl, a YIOpsiAOouYeHue,
“kopuduUKalUi”, UMeloLlelcsl TIPaKTUKU. Pe3y/nbTaTOM 3TOro SIB/sSeTCs COCYLeCTBOBaHHWE B TpaBUJIax
NIOITAK HeCKOJbKMX HOMEHK/IaTypHBIX CUCTeM, a, CJie[JoBaTe/lbHO, U HECKOJIbKUX JOMYyCTUMbIX Ha3BaHUMN
I Oo#HOTO W TOoro ke BemjectBa. IIpaBuna UIOITAK  omwmparorcs Ha — cjiedyroliue
CUCTeMBI: 3aMecmumesbHyIo, paouxano-@yHKYuoOHaNbHy1O, adoumueHyro (coeduHumesnbHy10),
3ameHUmMe/bHyl0 HOMeHKAamypy u m.o.

B 3amMecTuTe/IbHON HOMEHKJ/IaType OCHOBOW Ha3BaHUSI CAYXKUT OJMH YTJIeBOAOPOAHBbIN (parmMeHT, a
JIpyrve paccMaTpUBarOTCs Kak 3aMmecTuTeiu Bogopoa (Hanpumep, (CeHs);CH — Tpudenunveran).

B paankano-GpyHKIUOHATBHON HOMeHK/IaType B OCHOBe Ha3BaHUsI  JIOKUT  Ha3BaHUe
XapaKTepUCTUUeCKON (YHKLIMOHANIbHON TPYIIbI, OMpeJesstoleli XUMHUYeCKuil KjlacC COeqUuHeHUs, K
KOTOPOMY TIPUCOeIUHSIOT HaMMeHOBaHHe OPraHWYeCcKOro paZiukasa, HarpuMep:



C,HsOH — 3TU/IOBBINM COUPT;

C,HsCl — stunxnopug;

CH3—O-C,;Hs — MeTUI3TUIOBBIM 3¢up;

CH3;—CO—-CH = CH; — MeTHU/IBUHUJIKETOH.

B coepuHuTeIbHON HOMEHKJ/IAType Ha3BaHWe COCTaB/SIIOT W3 HECKOJbKHWX paBHOMPAaBHBIX YacTei
(manpumep, CegHs—CgsHs budennn) wmm nobaBnsiss 0003HaueHUs] MPUCOEJVMHEHHBIX aTOMOB K Ha3BaHUIO
OCHOBHOM CTPYKTYphl (Hampumep, 1,2,3,4-TeTparvjpoHadTanvH, TUJPOKOPUUHAsl KUCI0Ta, STUIEHOKCU],
CTUPOJIAVXJIOPU]).

3aMeHHUTe/IbHYI0 HOMEHKJ/IaTypy NPUMEHSIIOT TIPU Ha/IMYUU Heyr/iepoJHbIX aTOMOB (reTepoaToMoB) B
MOJIEKY/IIPHOM LleNY: KOPHW JIATMHCKWX HAa3BaHUM 3THMX aTOMOB C OKOHYaHWeM “a” (a-HOMeHK/aTypa)
MPUCOETUHSIOT K Ha3BaHUSM BCel CTPYKTYpPhI, KOTOpasi TIOIy4Ynaach Obl, ecii ObI BMECTO reTepoaTOMOB
obu1 yriepog (Hanpumep, CH3;—O-CH,—CH,—~NH-CH,—CH,—S—CH3; 2-okca-8-Tu1a-5-a3aHOHaH).

Cucrema WIOITAK siBnsieTcsi oOIernpu3HaHHOM B MHpe, U JIMIIb aJ@lTUPYETCs] COOTBETCTBEHHO
rpaMMaTHKe si3blka cTpaHbl. [TonHbld Habop mpaBun npumeneHust cuctembl MFOTTAK Ko MHOrMM MeHee
OOBIYHBIM THIIAaM MOJIEKYJI [I/TUHEH U CJIOXKeH. 371eCh TPe/ICTaB/IeHO JIMIIb OCHOBHOE COZIep>KaHue CHCTeMBbl,
HO 3TO I103BOJISIET OCYLLeCTB/IATh HAUMEHOBaHWe COe/IMHeHWH, [I/1s1 KOTOPbIX TPUMEeHSIeTCs CUCTeMa.

Onsg  moHMMaHWs  OOIIMX TIPUHIMIIOB  TIOCTPOEHWsI Ha3BaHWM  OpraHWUYeCKHUX  COeJUHEHUN
TI0 3aMecmume/bHOl  HOMeHK1amype HeOOXOAUMO B TIEPBYIO Ouepeib YCBOUTb HOMEHK/IATypy
yIJIeBOJOPO/OB.

Ha3BaHus nepBbIX YeTbipex MpeZe/bHbIX YIeBOJOPOZOB TpPUBHA/bHblE (MCTOpUYECKHe Ha3BaHUs) —
MeTaH, 3TaH, TporaH, OyraH. HauwHasi c msiToro, Ha3BaHWs 0Opa30BaHbl FPeUECKUMH UHC/IHTEILHBIMHU,
COOTBETCTBYIOI[UMHM KOJIMUECTBY aTOMOB YIJIepojia B MoJieKysie, ¢ jpobaBnenvem cyddukca "-AH", 3a
UCK/IFOYEeHWEeM Uncia "[IeBsaTh', KOr/ia KOPHEeM C/IY>KWT JIaATUHCKOEe UUC/IUTe/TbHOe "HOHA'.

Tabsmija 1. HazBanus nipefieTbHBIX(ALMK/INUECKHE) YTJIEBO/IOPOZIOB

dOPMYJIA HA3BAHUE dOPMYIJIA HA3BAHUE
CH, MeTaH CeHi4 rekcad
C,Hse 3TaH C;His rernraH
CsHg TporiaH CsHis OKTaH
CsHio OyTaH CoHao HOHaH
CsHio TeHTaH CioH2 JleKaH

B HeHachlIIeHHBIX yT/IeBOA0poAax Cy(hdUKC -aH 3aMeHsIeTCsl IPU JBOMHOM CBSI3U Ha -eH, [PU TPOUHOW —
Ha —uH: CH3-CH,-CH=CH, 0yTten-1, CH=-C-CH,-CH; 0yTusn-1.

u UK/INYECKHE YIJIEBOAOPOAbIL.

Haspanue HaCbIIEHHBIX YIIEBOAOPOAOB COOTBETCTBYET Ha3BAHUAM YIJ/IEBOAOPOAOB C OTKpBITOﬁ Leribro C
TeM Ke UMC/IOM aTOMOB yTJ/IeBOA0OPOA0B C ,Z[O68BJ'I€HI/I€M MPUCTABKH HUKJIO: [IUKJ/IOMPOIIdH, l.[I/IKJI06YTaH.

HacsbleHHOCTh BbIpakaeTcsi cy((drKcaMu -eH, -MH: [IUK/I0reKCeH

B rpyrmre [UKIMUeCKUX yrieBOJ0PO0B 0CO00 BbIESIOTCS apOMAaTHUECKHe YT/IeBO0PO/IbI, /ST KOTOPBIX
XapaKTepHO Ha/liMuke B MosieKyse. HekoTopble MpecTaBUTeTH YIJIeBOJ0PO/I0B UMEIOT TPUBUAIbHOE
Ha3BaHue: 0eH30J1, TOJ1yoJ1, (heHOJI, DeH30HHasA KUC/I0TA.

B cucremaTrueckoi HOMEHK/IaType WIOITAK  HMConb3ylOTCS ~ HECKOJBKO  BayKHEMIIIMX
HOMEHK/IaTyPHBIX TEDMHUHOB: PO/IOHaya/IbHasi CTPYKTYpPa, 3aMeCTUTe b, XapaKTepUCTHUecKast TPyTIIa.

PosoHauambHasi_CTPYKTYpa — CTPYKTYpa, JieXalljasi B OCHOBe Ha3bIBaeMoro coeuHenusi. Hanpumep, B

KauecTBe pOJ|OHAYa/bHOM CTPYKTYphl pacCMaTpPMBAETCs TJlaBHas YIJIepOJHasi Liellb B al[UK/INYeCKUX
COeZIMHEeHUSIX WM LIUK/I- B KapOOLIMK/TUUEeCKHUX U FeTePOLIMK/IMUeCKUX COeJUHEHUsX(3TaH-3TaHo/I; OeH30/1 —
xyiopbeHsom).



XapaKTepUCTHUeCKOW IPYIION Ha3bIBaOT (QYHKIMOHA/IBEHYIO (PeaKLMOHHOCIIOCOOHYT0) TPy,
CBSI3aHHYIO C PO/IOHAYa/IbHOW CTPYKTYPOM WM YaCTUYHO BXO/SIIYIO B ee COCTaB. B KauecTBe 3aMeCcTUTe/Is
B POZIOHAUaIbHOM CTPYKTYPe MOTYT ObITh KakK (PYHKI[MOHA/IbHBIE TPYIIBI TaK U YT/IEBOAOPOAHbIE

pajvKasbl.

CH; meman  -CH3; memun
C>Hs smau -C,H;s smun
-C5H5 d)ele

3amectutens — 370 r0basi XxapakTepucThueckasi (QyHKIMOHAMbHAsI) TPYIIa WK YTeBOOPOJHbIM
pajivKas, IpyUcoeMHeHHbIe K pO/l0HaYa/IbHOW CTPYKTYPe.
CH3-CH,-CH,-Cl 1-x1opormporaH.

Kak crouTcs cucremaTnueckoe Ha3BaHue COeJUHeHHUs

Ha3BaHuve coefuHeHHMssT —  COCTaBHOe  C/0BO. KOpeHb BK/IOUaeT  Has3BaHWe  pOJiOHauaabHOM

CTPYKTYPbI, CYQPPUKCHI, MpeUKChI, MPUCTaBKK — Ha3BaHUE 3aMeCTUTesIei.
[ITvipoko A/ MOCTPOeHUs] Ha3BaHUM opraHuueckux coefuHeHui rpasuina MHOTTAK pekoMmeHytOT

HCII0JIb30BaTh 3aMeCTUTE/IbHYI0 HOMeHK/IaTypy. Ob1ijasi cxeMa TaKMX Ha3BaHUIA:
1) npepukcbl — GOKOBBIe 1eTH, 3aTeM Ma e GYHKLN) B aaBUTHOM TOPSIIKE;
2) KopeHb — T71aBHas1 1ielb WX LUK
3) cypukcbl — KpaTHbIe CBSI3H, TJ1aBHasi QyHKLUS.
CHauana orpeie/iftOT TUIl XapakTepuctuueckoil rpymel. Ecm X.I'. HEeCKONBbKO, TO BbIEMSIOT CTapLiyio
X.I'. It XxapakTepuCcTAYeCKUX IPYIIN YCJIOBHO YCTAHOBJIEH MOPSIIOK CTapIIMHCTBA.

Xapakmepucmuyeckas 2pynna Ilpecpukc Cyccukc
KapOokcu -KapOOHOBast KUC/IOTa
-COOH
-SO;H cybGho -Cyb(OKUCIIOTA
- (C)H=0 O0KCO -aJlb
-CH=0 dhopmun -Kapbanbierus
OKCO -OH
-OH TUJPOKCH -0J1
-SH MepKarito -THOJI
-NH, aMUHO -aMUH
-NO, HUTPO -
-OR AJTKOKCH -
- F, -Cl, -Br dTop, x/10p, OpomM -

AToM yriepojia B COCTaB IJIaBHOM yTJIEPOIHOM 1ieTH.
BOJIBIIIMHCTBO XapaKTepUCTHUECKUX TPYIIIT MOXKET BXOIUTh B Ha3BaHKe Kak B BUje cydduKca, Tak ¥ B BUE
nipedukca. Crapiiiasg XxapakTepucThUYecKast rpyrina
oTpaxkaeTcs cypduKcom, ocTasibHble (HecTapiiie) npedruKkcom.
Ecmu coeguHeHre MOHOGMYHKLMOHAIBHOE, TO XapaKTepUCTHWYecKas TpyIa, BCerJa BBITIOJHSIET pPOJib

CTaplilei ¥ oTpaXkaeTcsi B Ha3BaHUU CyhdUKCOM.
CH;-CH»- OH smanon

B retepodyHKIIMOHAIbHBIX COeIUHEHUAX TOJIbKO O/IHA U3 XapaKTepUCTUUeCKUX
rpymi, crapiasi obo3Havaetcsi cybdukcoM. Bee npoure 3amectutenn  otobpakaroTcs nmpegukcamMu U
Mepeuync/IsitoTCd B aAdaBUTHOM mopsake. [Ipy 3TOM HY>KHO yKa3aTb MeCTOpacIlo/IOKeHHe 3amMecTUTesieil B
yrinepogHoi uernu. s 3TOro ciieyeT TPOBeCTH HYMepal{i0 aTOMOB pO/IOHAuUa/JbHOW CTPYKTYPHI.
YrnepojHas 1ierb HyMepyeTCsl Tak, uTOObI CTaplilias XapaKTepUCcTUUecKasi TpyIina Toyuria HauMeHbIIU]
Homep. [Iudpsl oT OYKB OTAe/sAI0TCA Aedrucamu, a UMPLI OT IUMP — 3aNAThIMU.

NH,- CH,-CH,-CH,-OH 3-amuinponaHon
HecTapIuas CTapIlasi XapakTepucTHUecKast TpyTira.
Inst cybdUKCoB —0Basi U —ajib HET HEOOXOIUMOCTH yKa3bIBaTh IMOJIOXKEHUE (YHKIIMOHATBHOM TPYIIIILI, T.K.
OHH BCerjia HaXO/sATCS B Havasie Lieru.

OueHb yacTo omyckaercsi LudpoBol ykasartenb s cyddukca —on, ecau rpynna OH HaxoguTcs y
KpaiiHero aroma yryiepoga. CH;-CH,-CH,- CH;-OH 6yTaHon-1. (6yraHosn-2?)_




[lpy Hanuuwe [ABYX, TpeX, YeTbIpeX U T.[. OJWHAKOBBIX 3aMeCTUTesed WM KPAaTHBIX CBsi3eil
WCII0/Ib3YIOTCSl YMHOXKUTe/IbHBIE TIPUCTABKU IU-, TPU-, TeTpa-, [IeHTa U T.[.

Cl;-C-CH=0 mpuxa10p3maanb

B kapOOLMK/IMUeCKUX COeAMHEeHUSX HYMepal[di0 HauMHAKT C TOTO aToMa yrjepoja, TIph KOTOPOM
HaXO/IUTCSl CTapllasi XapaKTepucTuueckass rpyrma. Eciv mpyu 3TOM HEeBO3MOXXHO BbIOpaTh OJJHO3HAUYHYIO
HyMepalLl1io, TO UK/l HYMEPYIOT Tak, 4TOObI 3aMeCTUTEI UMeJTH HauMeHbIITHe HOMepa.

MeHnTon (TpUBHaIbHOE Ha3BaHUE) CanuuusioBast KUC/IOTa
xapakTrepucthueckas rpymmna: OJI HecTapllasi XapakTepuCTHYecKas TpyIra: ruipoKCcH
2-u30nponun-5-memuayuk102eKCaHoN 2-2udpokcubeH3oliHas Kucaoma

3. OpHOBa/IeHTHBIE PaHKaJ/Ibl

OpHOBaneHTHbIE paZiuKasibl, 00pa30BaHHbIE U3 HACKIIIEHHLIX HEPa3BeTBIEHHBIX TIPe/eTbHbBIX
yTJIeBO/IOPO/IOB OTHSITHEM BOZIOPO/ia OT KOHEUHOTO YIJ/IePOJJHOTO aTOMa, Ha3bIBaloT 3aMeHsist Cypdukc''—
AH" B Ha3BaHuM yrieBojopoja cybdukcom "-HAJI".

ATom yrnepozia co cBO6GO/IHOM Ba/IeHTHOCTBIO TIOTy4aeT HoMep ? DTU PaiuKasibl
Ha3bIBalOT HOPMA/IbHbIMU WA Hepa3e8eme/1eHHbIMU A/JKUAaMU:

CHz;— — meTun;

CH3—CH2—CH2—CH2— — 6YTI/IJ'I;

CH3—CH2—CH2—CH2—CH2—CH2— — I'eKCHJI.

Tabsmiia 2. Ha3BaHus yrieBoJOPOIHBIX Pa/IMKAJIOB

DdOPMYJIA HA3BAHUE dOPMYJIA HA3BAHUE
CHs— MeTU/I CeHi3— TeKCUJ
CoHs— 3TUJ C7His— TerTuI
CsH— TIPOITHJT CsHi7— OKTUJI
CsHo— OyTHn CoHao— HOHUT
CsHi— TeHTUI CioHo— JIeKUIT

4. HacplleHHbIe pa3BeTB/IeHHbIE COeJJUHeHHsI C OJHUM 3aMeCcTHTe/1eM

Howmenknarypa WIOITIAK pis ankaHOB B MHAMBUAYA/IbHBIX HAa3BaHUSAX COXpaHseT MPUHLUII
’KeHeBckoli HOMeHK/IaTyphl. Ha3biBasi ajnkaH, UCXOJAT U3 Ha3BaHUs YIJIeBOAOPOJaA, OTBEUArollero camou
JJIMHOW YTJIepOJHOW 1eMyM B [JaHHOM COeJuHeHWH (T/1aBHasi Liefb), a 3aTeM YyKa3bIBalOT paJUuKaJbl,
TIPUMBIKAIOIIIMe K 3TOM OCHOBHOM LIETTH.

['naBHast yriepofiHasi 1iefb, BO-TIEPBBIX, AO/DKHA ObITH CaMOW [IJTMHHOM, BO-BTOPBIX, €C/TM UMEHOTCS
nBe v OoJiee oIMHAKOBBIE T10 J/TMHE 1Ied, TO U3 HUX BbiOMpaeTcsi Hanbosiee pa3BeTB/IeHHasI.

Anroput™m coctaByieHus1 (OpPMYJI IO Ha3BaHUSIM:

CocrasJisieM Liellb U3 YI/IepO/0B, B KOJIMUECTBe YKa3aHHOM B KOPHe.
IIpoHOMEpYEM aTOMEI yraepoja.

YKaxeM paZikas y TpeTbero aToMa yryieposia, CorjiacHoO npegukcy.
Cyddukc «aH» yKasbplBaeT Ha OJJMHapHYIO CBSI3b MEXXJy aTOMaMHU yTrjaepoja.
[JomnuiiieM HejoCTaroLie aTOMbI BOJOPO/A, COIVIACHO BaJIEHTHOCTH.

Thwhe

1 2 3 4 5
H:C-CHz-CH-CHz-CH3

CzHs



3ajaHuna:

1.CocTaBUTb IMOJTHBIE M COKPAIlleHHbIe CTPYKTYPHBIE (hOPMYJIbI C/IEAYIOIIMX BEILeCTB: a) 2,3-AuX/I0pOyTaH;
0) 2,2-TUMeTH/IIIeHTaH

2. CocTaBUTH IOJTHBIE U COKPAllleHHbIe CTPYKTYPHBIE (JOPMYJIbI CTIeIyIOIIUX BeIecTB: a) 3-MeTU/IIeHTaH;
0) 2,4,6-TpuxyioprekcaH
B) 2-MeTH0yTeH-1, T) 2,3-AUMeTH/TIeHTaH.
) 2-MeTui0OyTeH-1, e) 2,3-TUuMeTH/IIeHTaH
5.Hanummure cTpyKTypHbIe (hopMyJIbi( IO/THbIE M COKPaLlleHHbIe) COeANHeHHH 10 UX Ha3BaHUAM:

a) 2,5-1uMeTUIreKCceH-3;

0) 2-MoOHOMeTH/I-3,5-JUMPONITHOHAH;
B) 2,5 - IUMETU - 3-HUTPOTeKCaH;

r) 2,3-IUX/JI0preKcaHoBasi KUC/IOTa;

1) 2 - aMMHOOYTaH.

Kpurtepun oueHUBaHuA:
OreHka «5» - 12-13 6
Ouenka «4» - 10-11 6
OrjeHka «3» - 7-9 6
OrieHKa «2» - MeHbliIe 70

JIuteparypa, peKkoMeHJyeMasi K BbINOJTHEHHIO MPAaKTHYeCKOH padoThI:

1.Epoxun FO.M. Xumus A5 npodeccuii U crieliiaibHOCTel TeXHUUeCKOro U ecTecTBeHHOOHayyHOT o
npoduneit. 36C Akagemus,2020r

11.  2.Ta6bpuensn O.C. Xumusi: yue0. qys cTyg. cpeq. yued. 3aBegennii/O.C.I"abpuensiy,
N.I".OcTpoyMoB.-2-e u3fj,., crep.- M.:3narenbckuii LieHTp «Akagemusi»,2005., ri. 1

ITpakTHueckasi padora Ne 11
Tema: PacueTbl npocTeiiiiieii popMysibl OpraHAYeCcKoil MOJIeKY/Ibl, UCXO/Isl U3 3/IeMeHTHOro cocTtaBa (B %)..

Lennb paboThl: HAYUHTHCS onpe/ieiATh (POPMYJIbI OPraHUUYECKOH MOJIEKY/IbI, UCXO/IS U3 3JIEMEHTHOT'O
cocTtaga (B %)..

O6opyoBanue:
1.YuebHuk
2. TeTpagb
3.Pyuka
4. Ilepuoarueckas cucreMa XuMuueckux syemeHToB [I.11. MeHgeneeBa
5.bnaHkK ¢ 3ajaHusIMU

OcHOBHBIE TeopeTHYeCKHe M0/I0)KeHHUS:
Onpegenenvie (opMys BeleCTB 110 MaCCOBBIM /I0/ISIM aTOMOB, BXO/SIIIIUX B €r0 COCTaB.
PelleHre Takux 3a/1ay COCTOUT U3 [BYX UaCTeu:

e (CHauasa HaXOJST MOJIbHOE COOTHOIIIEHHe aTOMOB B Bell[eCTBe — OHO COOTBETCTBYET ero IpOCTeHIei
tdopmyne. Hanpumep, /715 BeltjecTBa cocTaBa AxBy COOTHOIIIEHHe KOJTMUeCTB BelljecTB A U B cooTBeTCTBYyeT



COOTHOLLEHUIO YKC/Ia UX aTOMOB B MOJIEKYJIE:
x :y =n(A) : n(B);

* 3aTeM, UCIO/Ib3Yys MOJIIPHYIO MacCy BelllecTBa, ONpe/esisitoT ero UCTUHHYIO (hopMyy.

IIpumep 1.
OrnpefenuTh (hOpMYITy BellecTBa, ecii 0HO cofiepKuT 84,21% C u 15,79% H u iMeeT OTHOCUTETHEHYIO
IJIOTHOCTB I10 BO3/yXY, paBHyo 3,93.

Pemenue npumepa 1.

1. Iycte macca BemjectBa paBHa 100 r. Torza macca C 6yzet paBHa 84,21 r, a macca H — 15,79 .

Haiiiém KoMuecTBO BelljecTBa KaKJ0ro aToma:

®(C) = (uucno aromoB C B MoseKye) ¢ (aToMHast Mmacca C) / (MoJieKy/isipHasi Macca AUXJiopaJKaHa)
0,3186 =n-+12/(14n + 71)

n = 3, Bel[eCTBO — AUXJIOPIIPOMaH.

OtBet: C3H6Cl,, muxnopmporiaH.

2. v(H)=15,79/1 = 15,79 Mos.

3. OmnpepensseM MOIbHOe COOTHOLLIeHHe aToMoB C 1 H:
C:H=7,0175: 15,79 (cokpaTum o0a urcia Ha MeHbliiee) = 1 : 2,25 (moMHOKUM Ha 4) = 4 : 9.
Takum obpa3om, npocreiimasi popmyna — CsH.

4. Tlo oTHOCKTENbHOM MIOTHOCTH pacCUUTaeM MOJISIPHYIO Maccy:

M = Dgosay ¢ 29 = 114 r/Mo7b.

MousisipHasi Macca, COOTBeTCTBYHoL[asi mpocTeiiieli popmyne C4Hg — 57 r/Mosib, 3TO B 2 pasa MeHbllie
VMICTUHHO MOJISIPHOW MacChl.

3Hauut, uctuHHas Gopmyaa — CgHis.

[Tpumep 2.0mpenenuts GpopMyny AuXJiopajikaHa, cogepskaiero 31,86 % yrnepoga.

Pemenne npumepa 2.

Obuas popmysna auxopankaHa: C,H,,Clo, TaM 2 aToma xsiopa ¥ n aTOMOB YTJiepoja.

Torga maccoBasi 10181 yIyiepofia paBHa:

®(C) = (uucno aromoB C B MosieKyse) ¢ (aTomHasi Mmacca C) / (MoJieKy/isipHasi Macca AUXJI0paJKaHa)
0,3186 =n-+12/(14n + 71)

n = 3, BellleCTBO — /MXJIOPIIPOTIaH.

Otget: C3H6Cl,, auxnopmipornaH.

3agaHuna:
1. Haiigute MonekysipHyto ¢popMy/ly BellleCTBa, B KOTOPOM Co/iepkaHue yriepoga — 82,8%,
Bogopoza- 17,2% no macce. OTHOCUTe/IbHAs IJIOTHOCTh €ro 110 BOLOPOAY paBHa 29.
2. HaiiguTte Moneky/sipHyto (hopMyy yrieBoJopo/ia, B COCTaBe KOTOPOr0 MaccoBasi 10Jis yrjaepoja
cocrassnset 0,827, Bomopopa- 0,173, a /IOTHOCTH MO BO3AYyXYy paBHa 2.

3. TlpexenbHbIi yriaeBogopos coaepxxut 75% yrnepoza. Ero nminotHocTs 1o Bogopoay-8. Havigure
MOJIeKY/ISIpHY10 (JOpMyJly BelllecTBa.

4. Haiigure MonekyasipHyt0 (hopMysy yrieBoZopoja , Cofiep>kaHue yriaeBoZopoza B KoTopoM 75%, a
OTHOCHTeJIbHAs TJIOTHOCTh 110 KUC/I0poy paBHa 0,5.

5. Ompepenute hopmyJsy yriaeBogopo/a 1o ciaeayrommm aaHHbiM: C- 80%, H- 20%. OTHocuTenbHast
TJIOTHOCTB I10 BO34yXy paBHa 1,0345.



6. XJI0pONpOM3BOAHOE Ipe/ie/IbHOIO YIJIeBOZ0pOJa UMeeT OTHOCUTe/IbHYH0 Maccy 237. CocTtas 3TOro
coenuHenus ciepaytoiuii: C- 10,12%, Cl- 89,82% .Hatigute MosiekyasipHyto hopMyy.

7. HaiijuTe MosieKy/IsIpHYtO (pOopMyJly BelljecTBa, B KOTopoM: C- 54,4%, O- 36.4%, H- 9,2%.
[1/10THOCTB MapoOB KCKOMOTO BellecTBa Mo BOAopoAy 44.

Kpurepumu orjeHuBanmus:

OueHka «5» - BepHO pelleHo 7 3aau
OueHka «4» - BepHO pelleHOo 5-6 3azau
OueHka «3» - BepHO pelieH03-4 3ajauu
OueHKa «2» - BepHO pelLleHo MeHee 3 3a7jau

JlutepaTypa, peKoMeH/yeMasi K BBINO/THEeHHI0 MPAKTHYeCKO# padoThI:

1.Epoxun HO.M. Xumus j1s1 mpodeccuii U Crieliia/ibHOCTel TeXHUUeCKOro U ecTeCTBeHHOOHay4YHOTo
ripousieit. 36C Akaznemust,2020r

12.  2.Tabpuensna O.C. Xumusi: yue0. 1715 cTyq. cpef. yueb. 3aBegernii/O.C.I"'abpuensiH,
N.I".OcTpoyMOB.-2-e u3g,., crep.- M.:3narenbckuii eHTp «Akagemusi»,2005., ri. 1

ITpakTHueckas padora Ne 12

Tema: PeiiieHue 1ierouek npeBpailleHH Ha reHeTUUeCKYI0 CBs3b MKy K/laCcCaMU OpPraHuyecKuX
COeJJMHEHUI C COCTaB/IeHMEM Ha3BaHUI OpraHWYeCcKUX COe/IMHEeHUH M0 MeXX/[yHapOJHOW HOMEeHK/IaType

Iennb paboThl: HAYUHTHCS PeIaTh 1[EMOYKH MTpeBpallleH| Ha TeHeTUYeCKYH0 CBSI3b MEXKIY KlacCaMu
OpraHUYeCcKHUX COeIMHEHUM C COCTaB/IeHMeM Ha3BaHUM OpraHUYeCKHUX COeJMHEeHUN

O6opyaoBaHue:

1.YuebHuk

2. TeTpagb

3.Pyuka

4. Ilepuoanueckas cucteMa XuMuueckux synemeHToB [I.11. MeHgeneeBa

5.bnaHkK ¢ 3ajaHusIMU

OcHOBHBIE TeopeTHUYeCKHe M0/I0)KeHHUS:

I'eHeTHueckasi CBfi3b— CBA3b MeX/y BellleCTBAMU pasHbIX KJ/IacCOB, OCHOBaHHasi Ha MUX
B3aMMOIPEBPAIlleHUsIX W OTpakarolllasg eJWHCTBO WX MPOMCXOXKJEHUs, TO €eCTb TeHEe3UC BelleCTB.
PaccMOTpUM TOHSTHE «reHeTHYeCKHH PsAJ BelnecTB». [JaHHbIN psiJi SIBASETCS YaCTHBIM TPOsIB/IeHHEM
reHeTUYeCKOM CBSI3U.

I'eHeTuuecKud PpsaAjJ BewIecTB — psifi TIpeJCTaBUTe/ield pa3HbIX KJIAaCCOB BeLIeCTB, SIBJSIOLIUXCS
COeIMHEHUsIMU OJHOTO XUMHWYECKOTO 3/IeMEHTa, CBSI3aHHbIX B3aMMOMNPEBPALLEHUSAMU W OTPa)KaroLUMU
OOIIIHOCTb TIPOMCXOXKAEHUS 3TUX BeIIleCTB.

PaCCMOTpI/lM MNPU3HAKHU I'€eHETHYECKOI'0 psA/id OPraHH4Y€e€CKHX BelleCcTB:

1.Bce BelmecTBa T'eHETUUECKOTO psiJia [O/DKHBI OBITH 00pa3oBaHbl OAHWM XHUMHUECKHM 3/IeMEHTOM
(yrnepozmom).

2.0praHnyeckue BelleCcTBa JOJ/DKHBI MPUHaAIeXaTh K pa3HbIM KiaccaM ( T. e. OTpakaTb pa3Hble ()OPMbI
CyIlleCTBOBaHUSI XMMUYECKOT0 3JIeMeHTa)

3.BetiectBa, o6pa3ytoiiie reHeTUUeCKUHN Psifl JOJDKHBI OBITh CBsI3aHbl B3aUMOTIPeBpaIL[eHUSIMU.

.OCHOBy r¢éHeTU4eCKoOro psajiad B opra}mqecxoﬁ XUMHHA (XI/IMI/II/I yrj1epoaHbIX COE}]PIHEHPIﬁ) COCTAaBJ/IAKOT
CoeJHUHEHHUSA C OAUHAKOBbIM YHC/IOM ATOMOB YIJIepOJAad B M0OJIEKYJIE.

[Ipumep:



C2H6 - C2H4 - C2H50H - CH3CHO - CH3 - COOH - CH2Cl - COOH - NH2CH2COOH
C2H6 - C2H4 + H2

C2H4 + H20 - C2H5 OH

C2 H50H + [O] - CH3CHO + H20

CH3CHO + [0O] - CH3COOH

CH3COOH + Cl2 - CH2Cl - COOH

CH2Cl - COOH + NH3 - NH2 CH2 — COOH + HCl

Uk =

YeM OT/IMYAIOTCS 110 COCTaBY YIJ/IeBOAOPO/bI Pa3HbIxX TUIOB? (Uuc/iom aToMOB BOJ0po/a).

Kakue peakijuu cjefiyeT pOBeCTH, UTOObI M3 OZHOTO THIIA YTJIEBOJOPO/OB TIOJYUUTb APYTOn?
(Peakiyi THIDUPOBAHUSI WU JETUAPUPOBaHMsI). Tak MOXXHO OCYIECTBUThL OOJIBIITMHCTBO MEPEXO0/I0B,
0/THAKO, 3TOT CrIocob ToTyUYeHus yTrieBOI0PO/IOB He SIB/ISIeTCSl YHUBepcanibHbIM. CTpesikaMu B cxeMe
yKa3aHbI yI/IeBOA0PO/ibl, KOTOPhIe HETIOCPEICTBEHHO MOYKHO TIPEBPATUTh JIPYT B IpyTra OJHOU peakijuei.

CxemaTUUeCKH 3TO BBITJISIAUT TaK:
CnH2n+2 - CnH2n ~ CnH2n-2 - CnH2n-6
3agaHus:
1.CocTraBbTe ypaBHeHHs peakLjii 110 IPYBeJIeHHOW HIKe CXeMe:
CHs; C;H, CH:COH CH;COOH CHsCOOCHs
2.0cy1ecTBUTE HECKOJIBKO Lierovek npeppailieHdid. Onpegennre TUMN KaK40W peakLyuu:
A)3staH — 3THIIEH —» X — 6GeH30:
b) metan - arjetuneH —» X — OytagueH — 1,3
B) 6en3om — X — H-—TreKcaH — MpOIeH
') aten » duxnopataH —» A — OyraHamb - B — D

J)TJIIOKO3a — 3TaHOM — A — 3TaHON — JUAITWIOBBIN 3¢up — CO,

Kpurepumu orjeHuBanmus:

OueHka «5» - BepHO pelleHo 5 3a/1au
OreHka «4» - BepHO pelleHo 4 3a7a4u
OueHka «3» - BEpHO pelleH03 3a/1aun
OueHKa «2» - BepHO peLleHo MeHee 3 3a7jau

JlutepaTypa, peKoMeH/yeMasi K BBINO/THEeHHI0 MPAKTHYeCKO# padoThI:

1.Epoxun HO.M. Xumus j1s1 mpodeccuii U Crieliia/ibHOCTel TeXHUUeCKOro U ecTeCTBeHHOOHayYHOr o
ripousieit. 36C Akaznemust,2020r

13.  2.Tabpuensna O.C. Xumusi: yueb. 1715 cTyg. cpef. yueb. 3aBegernii/O.C.I"'abpuensiH,
N.I".OcTpoyMOB.-2-e u3g,., crep.- M.:3narenbckuii LeHTp «Akagemus»,2005., ri1. 1

IIpakTHueckas padora Nel3

Tema: PerieHue NpakTUKO-OPUEHTUPOBAHHBIX 3alaHUM 10 COCTAB/IEHUI0 XMMUUYECKHX peaklu,
OTpa)karoIIMX XMMHUYECKYH0 aKTUBHOCTb OPraHUUeCKHX COeJIMHEHWH B Pa3/IMUHbIX cpefiaX (IpUPOJHbIX,
OMO0/IOTHUECKUX, TEXHOT€HHBIX ).

Ienb: 03HAKOMUTBCSI C XUMUYECKOW aKTHUBHOCTbK) OpPraHWYeCcKUX COeJMHeHUM B pa3/MyHbIX Cpejax,
HAyUWThLCS IPUMEHSTD TI0/yUeHHYI0 UH(POPMaI[|I0 B IPAKTUUECKUX LIeJIsX

.YueOHUK

2. Tetpasp

3.Pyuka

4.ITeproarueckasi CMCTeMa XUMHUUYeCKux syemeHToB [I.V1. MeHzeneeBa

5.biaHK ¢ 3afgaHusAMU

OcHOBHBIE TeopeTHYeCKHe M0/I0)KeHHUS:

[ToMHMO KOHLIEHTpaL[uK1 B OKpY>Karollleli cpejie HeOpraHu4eCKUX BelecTB, BeJIMKa J0Js1 COZepKaHust
opraHuueckux 3arpsisHuresneil. K rnocieHum oTHOCATCS He(Th, pa3/iidHbIe YI/IeBOAOPO/bI, (heHOI,
CIUPTBI, KUCJIOTHI, ajbJeruzibl U KeTOHBI, 3(Hpbl, a30T



OpraHuueckue 3arpsi3HeHUs! IOCTYNAalOT B BO/lY HECKOJIBKUMU My TSIMU: IPUPOJHBIM(eCTeCTBEHHBIM)
CrIocoO0M U B pe3yJibTaTe /lesiTe/IbHOCTH uesioBeKa. YacThIil TPUPO/IHBINA OpPraHUYeCKU 3arpsisHUTe b —
T'YMUHOBBIe COeJuHeHus. VIX Hanuuue onpefie/sieTcsl 0 XapaKTepHOMY KOPUYHEBOMY OTTEHKY.

3arpsi3sHeHHe BO/jbl OpraHMueCKMH BelljeCTBaMU MPOUCXO/AT U B pe3yJbTare JedTe/lbHOCTH YyesioBeka. B
T0/[3eMHbIe BOJJOXPAaHWIUIIA CTEKAIOT (hparMeHThI MOFOIIUX CPeJICTB U y100pPeHHH, a OTKPBIThIE BOJJOEMBI
— MPUEMHUKU OTXO/0B Y NPOMBILIEHHBIX TIPEeIPUITUMN.

Kpome a3oTa 1 KHUC/I0poZia B 3eMHOM aTMoc(epe Bcer/ja MpUCYTCTBOBa/IN Oe3001JHbIe Ta3000pa3Hble
BellleCTBa, Hallp¥Mep, aproH, HeOH, KPUIITOH U Jip. ATMocdepa COBPEMEeHHOI'0 MeraroJ/imca 1 ero
TIPUrOpo/ia COZIEP>KUT OTPOMHOE KOJIMUEeCTBO MPHUPOJHBIX 3arpsi3HUTEe N — yrapHbIi ra3, OKMC/IbI a30Ta,
030H, a TaK)Xe aHTPOIIOTeHHbIX TOKCUYHBIX XUMHUYECKUX 3arpsisHUTesel (Takux Kak (peHos1, popMasbAerus,
CTUpOJI, GeH3aberu/ibl), KOJMUeCTBO KOTOPLIX B IeCSTKY pa3 MpeBbIllaeT Mpe/ie/ibHO [0y CTUMbIe
KOHLleHTpauuu*. Ha camoM fiesne, Bce repeumnc/ieHHOe — /lasieKo He T0JIHbIM [lepeueHb TOro, YeM Mbl AbIIINM
Ha yJ/IMLjaX MerarnojucoB. A Be/ib ja)ke B MajibIX /l03axX 3TH BellleCTBa MOTYT BbI3bIBaTh OTpaBsieHue. K Tomy
K€ OHH CPaBHUTEJIBHO JIETKO BCTYMAIOT B XUMHUYeCKHUe peakLy C KUCJIOPOZOM U IPYTUMU OKUC/IUTESIMU,
YTO MPUBOJUT K 00pa30BaHUIO ellle 0oJiee OMacHbIX 3arpsi3HUTeNel. [1o JaHHBIM MOCKOMITPUPO/BI, B
paiioHaXx >KUMbIX 3aCTPOeK, 0COOEHHO TeX, UTO PacIo/IoXKeHbl BOIM3KU aBTOMArucTpasiei, KOHLeHTpaLys
yrapHOro rasa M OKHCJ/I0B a30Ta MpeBbllllaeT Npejie/bHO AonycTuMyto B 10-15 pa3. DTo 3HauuT, 4TO B
HaIllMX JoMax ¥ orcax KOHLIEHTpaLs 3TUX BellleCTB rnpeBbiliaeT HOpMbI B 100 pas. [Tonazas B 3aKpbITOe
MPOCTPAHCTBO, 3arpsi3HUTENN «HAKaTlJIMBAIOTCS», TAaK UTO B TIOMEILIeHUSIX UX KOHLIEHTPAL[Usi MOXKeT ObITh
BblIllle, yeM Ha ysule. [Toxkanyii, cTout pa3Besitb MUG U 0 TOM, UTO «CIacaroT CTeK/IomnakeTol». Her, elile
HUMKOMY He y/laBajioCh CIIPSTaTbCs OT BO3/lyXa, KOTOPbIM OH JBILLIUT. A B Merarnojucax YuCToMy BO3JYyXY
MPOCTO HEOTKY/ZA B3AThCs. B KBapTHpe 1 oduce HaC BCTPeUaroT HAIllK COOCTBEHHbIE UCTOUYHUKU
3arpsi3HeHus Bo3ayxa. CoBpeMeHHYI0 MebOesib AiesatoT u3 danepsl, JJCII, IBII. B 3TUx MaTepuanax B
KauecTBe CBSI3yHOILlero KOMIIOHEeHTa UCIoJb3yeTcsl peHon-¢popManberuitas cvmona. Co BpeMeHeM OHa
passaraetcst Ha peHOJT U hopMarbJerus, a 00a ITH BelecTBa sJOBUTHI /s YeJIOBeKa U SIBJISTFOTCS
KaHIleporeHamy. TabauHbI{ IbIM TaK)Ke He yJyulllaeT KauecTBa BO3/[yXa, B HEM COJIeP>KUTCS TOpsiiKa 5
TBICSIU OPraHUUYeCKHX COeMHEHNH, MHOTHE U3 KOTOPbIX KaHLlepOreHHbl ¥ MyTareHHbl. Kak Jjoka3anu



yueHble, Bpe/IHbIe BellleCTBa OT BHIKYPEeHHOW CUrapeThl MOYKHO 00HApPYKUTh B TIOMEIIEHHH JJaXke yepe3
mecsit]. CaiesiaB aHa/Ii3 BO3/lyXa B TOPOZCKOM KBapTHpe WK oduce, MOXXHO 0OHapYKUTh mopsizika 40 ThICSY
JIeTyurX OpraHnYecKUx BeljecTB. He CTO/b Ba’KHO, OTKY/la OHHU B3S/TUCh: C Y/ULIBI UM 00pa30Bamich B
CaMOM TOMEIL[eHUU — Ba)KHO TO, UTO HaM MTPUXO/UTCS €KeZJHEBHO [IbIIIIATh ITUMH «J00aBKaMH», a 3TO
OueHb BPeJIHO /7151 370pOBbsi. 171 3al{UThl CBOETO loMa U oduca OT YIUUHBIX U JOMAIIHUX 3arpsi3HUTeNei
MIPUMEHSTIOTCS] CUCTEeMBI OUMCTKH BO3/lyXa A3posatic, KOTOpble TI03BOJISIIOT 3a0paTh «TPSI3HBIN» YITMUHBIH
BO3/lyX, YJa/JIUTh U3 HETO BCe MPHUMeCH U MOJATh B MOMeILleHHe Y)Ke OUMILeHHbIM, CO3/jaBasi TeM CaMbIM B
roMeIeHnH KOM(pOPTHYIO U 6e30TacHy0 BO3/AYLIHYIO Cpesy.

17151 3a1IUThI CBOETO ZiloMa U o(rca OT YJIMUHBIX U IOMALHUX 3arpsi3HUTe el IPUMEHSIIOTCSI CUCTeMBbI
OUMCTKU BO3/lyxa A3poiaiid, KOTOpble MO3BOJISIIOT 3a0paTh «T'Psi3HBIN» YIWUHBIN BO3/YX, Y/a/IUTh U3 HETO
BCe MPUMeCH U N0/laTh B ITOMelljeHHe yKe OUMILieHHbIM, CO3/jaBasi TeM CaMbIM B ITOMeLleHHH KOM(OPTHYO
1 6e30MacHy0 BO3JYIIHYIO CPeZy.

*(OCHOBHBIe 3arpsi3HNTENN BO3/lyXa Ha TOPOZCKUX Y/IMLIax.

OCHOBHBI€ 3arpsi3HUTe U VicTouHvku

o OCHOBHBbI€ 3arpsi3HUTEN BO3/yXa
BO3/yXxa 3arpsi3HeHUH
YrapHnsi ras (CO) 1,0 ABTOMOOW/Tb, KypH/IBILIMK TabakKa
Oxucibl a3ota (NOx) 0,04 ABTOMOGM/TB, ra30Basi TUIUTA
Oxucibl cepbl (SOx) 0,05 Tl
®eHON 0,03 Mebenb, CTPOUTE/TEHBIN YTETUTUTE/Th
dopMasnbierus 0,003 Meb6eJib, CTPOUTETBHBINA YTETUTUTE b
Crtupon 0,002 CrpouTenbHbIN yTeIIUTe/ b
beHn3zorvipeH 0,000001 ABTOMOOUTH
Os0H (03) 0,03 OduicHasi oprrexHuka, (OToXUMUYecKue

peakiuu

CauHel 0,03 Huzens
ApomarHieckue 0,012 Jlaku, Kpacku, 000U, OTXOZbI
YT7IeBO/IOPO/IbI

BemecTBa, npeCTaB/IAIOIHAE HAMOO/IBIIYI0 ONIACHOCTH

OrmnacHeble OpraHnyeckue BeljecTBd, KOTOPbIe 6]:ICTPO 3drpA3HAIOT BOAY:

Hedts. HedTsHoe 3arpsi3HeHHe NIPeNSITCTBYET MPHUPOIHBIM B3aUMOCBSI3SIM M TIPOLieccaM, rio00ansHo
H3MeHsisi cpe/ly oOuTaHUs KUBBIX BUJ0B. CaMo BellleCcTBO JI0/r0 pacriaZiaeTcsi, HoO ObICTPO HaKphIBaeT
BOZly He(bTsiHOM mesieHOM. Takas nesieHa 3aTpyZHsieT MonajaHue Bo3ayxa 1 ceera. OjHa TOHHa HepTU
3arps3HseT 0Ko/Io 12 KB. KM [TIOBEPXHOCTH OKeaHa.

2. T'pybogucriepcHble 3arpsi3HATENN. 3071, CaXKa, MbUTb U KareIbKH KUAKOCTH — TIPOAYKThI
TPOMBIIILJIEHHOCTH U Ce/TbCKOXO03MCTBEHHOM [lesiTeTbHOCTH. B pe3ysbTare UX IoMajaHus B BOAHbIE
XpaHWIHUIIa obpa3zyeTcs O0/bIIIoe KOJIMIeCTBO Mycopa. Bojia MyTHeeT u TiepecTaeT ObITb TIPUTOZHOM TSI
JlaJIbHEeMIIIero UCro/ib30BaHUs.



3. T'a3bi(CepHUCTBIN U JBYOKHCh a30Ta) TAaKXKe SBJISTFOTCS TTPOAYKTaMH ITPOMBIIIIEHHOCTH U
CeIbCKOX035IMCTBEHHOM ZiesiTe/TbHOCTU. [1py coeTuHEeHUM [10XK/1eBOM Karld U ra30B TM0JIyvaroTCs
KOHLIEHTPHPOBaHHbIe KUCIOThI, KOTOPble HAHOCAT aTMOC(hepHbBIN Bpe/] TIpecHOU Bo/ie.

4. YpobpeHus u necTULU/bI. PacTeHneBOICTBO 3arpsi3HseT MUPOBOM OKeaH C TTIOMOII[bIO UCTTO/Tb30BaHUs
ynobpeHuii ¥ eCTULIMAOB. MuHepasbHble y100peHust CriocOOCTBYIOT POCTY paCTUTeIbHOCTH. MopcKue
obuTaTe M BOBCE He HY)KJAIOTCS B [IOTIOJTHUTETBHOM KOPMe, TI03TOMY PacTUTeIbHOCTh pa3/araeTcs. B
3TOM TIpOL{ecCce HerocpeCTBEHHOe yuacThe MPUHUMAaeT KUC/I0PO/l, KOTOPhIM MOT/I0NAeTCs TUIIHeH
¢opoii. Bce 3T0 BezieT K HAKOTIJIEHUIO PAa3/TUUHBIX Ta30B B BOJIE, BOZI0EM BCe OOJIbIIIe 3aTATUBAETCS
3eJIeHbI0, a JKUBHOCTh MOTHOAeT.

Bonbiyto posb B 3arpsisHeHUA MUPOBOTO OKeaHa UrPar0T CTOYHbIe BO/Ibl. OHU MOJTHBI MPOU3BO/CTBEHHbBIX
OTXO/IOB M OPraHMYeCcKUX BelecTB, KOTOPbIe YXY/AILIalT BOAOEMbI U OKPY»Katoluii Bo3yX. K cTokam
TaK>Ke OTHOCSITCSI BOZbl, KOTOPbIE CTa/Ii Pe3y/IbTaTOM BbINa/leHHs 0CaJKOB Ha y4acTKaX MPOMBILLIEHHOCTH
Y HaceJIeHHBIX MyHKTOB. OpraHrnyeckuie BellecTBa COCTaB/SIOT 58% cojepKaHusi ObITOBBIX CTOUHBIX BOZ,.
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Ec/n rpaMOTHO KCII0/1b30BaTh PeCypChbl CTOYHBIX BOJ, TO MOYKHO He [epeKuBaTh 3a COCTOSIHHE MUPOBOTO
okeaHa. [TepepaboTaHHbIe CTOUHBIE BO/IBI CO 3HAUMTEIbHBIM KOJIMUeCTBOM (ocdopa, Kasvsi, KaJbLys U
a30Ta C/Ty’>KaT XOPOILUM y/100peHreM [i/1s CeJTbCKOXO035ICTBeHHOM fieaTelbHOCTH. OuMIIieHHbIe CTOKU
MOYKHO HampaBJisATh HA 000POTHOE BOAOCHAOKeHNs TIPeITIPUSITUSL UJTH CITyCKaTh B BoZoeMbl. Ceiiuac
KOMITaHUH Y)Ke 0TKa3alrch OT cOpachIBaHUs CTOUYHBIX BOJ, B BOZ0EMBI 1 TTePEeII Ha SKOJIOTHUecKre
CHCTeMbl BO/IOCHaOKeHus1. YTPO3y /Jisi BOAHOMW Cpe/ibl TIpe/icTaB/isieT HepTh, HepTeNpOAYKThI, KOHZEHCAT,
XJIOpOpraHuyYecKre coeIMHeHUs], PajJMOaKTUBHbIe BellleCTBa U TsDKeble MeTasl/lbl.

HpOMbIIIIJIEHHOCTI)

OpraHuueckoe 3arpsis3HeHre BO/IbI TPOMCXOUT U3-3a PAOOTHI Pa3HbIX BUOB MPOMBIIIJIEHHOCTH. BBITOBBIE U
TPOMBILLIJIEHHbIE OTXO/bI MOMNAaJal0T B PeKU BMeCTe C OPraHuueCKMMU Bell[eCTBaMU, KOTOPbIe
OCTaHABJIMBAIOT MOCTYIUIEHHE KUCI0POZA B BOAy. DTOT TIPOLieCcC Ha3bIBaeTCsl OKUC/IeHHe OaKTepUsiMH.



[MocTyriieHre B BOJOEMbI TSDKe/bIX METa/IOB T'yOUTe/TbHO BAMSIOT Ha )KUBbIe OPraHU3Mbl, 00pa3yroTCs
OTlacHbIe 3arpsi3HeHus B Xo/ie PU3NKO-XUMHUUeCKUX TPOLIeCCOB, C/Ie/ICTBUEM CTaHOBUTCS OTPaB/eHUe WU
MyTauus. K MeTasiam 3TOi rpyIirbl OTHOCSATCS CBUHEL], LIMHK, PTYTh U IpyTHe.

OpraHryecke BellleCTBa — 3aMeuaresibHasi cpefia /I pa3MHOKeHHs 00/1e3HeTBOPHBIX OaKTepHi,
MOPOXXJAMLMX UH(EKIIMOHHBIe 3a00/1eBaHus. Y Xy JIIeHNe 37J0POBbsI Ye/IOBeKa BeZIeT K CHIDKEHHIO

3¢ PeKTUBHOCTU TPY/Ia, UTO CEPbe3HO CKa)KeTCsl Ha SKOHOMUKe CTpaHbl. [171010TBOPHOCTH BOHBIX PeCypCcoB
He YIy4lUUTbLCS], eC/TU He IIPUHSTh Mephbl [10 OUHMCTKe OT OpraHMuecKux 3arpsi3HeHu. MHaue 3arpsisHeHne
OpraHuuecKrMMHU Bell[eCTBaMH OKpY’Katolllel cpefibl cTaHeT 6osiee OCTPOI U HACYIIHOM rpobJieMoi fi/st
JKUTeJIel 3eMHOT 0 111apa.

BHHII/ITH Opr)KalOH.leﬁ cpeabl 0T 3arpsA3HEeHUA U BO3}I[EI‘/’ICTBI/IH BpPe€JHBbIX OPIdHUYE€CKHUX BeleCTB

PaccMOTpuM  HeKOTOpble K/acChl OpraHMYeCKMX COeJUHEHWM, KOTOpble COJiep)KaT —3arps3HUTeN
OKpY>Karolllel cpefibl, U CBsi3aHHbIE C HUMH KOJIOTHYeCKre TIpo0ieMbl.

Ankanbl. 3arpsi3HeHHe ajikaHaM{ aTMOC(ephbl, TIOUBLI, BOJIOEMOB B 3HAUMTE/TBHBIX MacIITabax MpOUCXOAUT
npu A00biYe HeTU ¥ TPUPOAHOTO rasa, MPU WX TPAHCIIOPTUPOBKE, MPOM3BO/ICTBEHHON MepepaboTKe, a
TaK)ke W B Tiporecce WX TmpuMeHeHus. Haubomee wmacmrabHBIM SIB/ISIeTCS 3arpsisHeHHe ajlKaHaMU
atMocdepbl. OCHOBHBIMM MCTOUHHMKAMU 3arpsi3HeHUs1 aTMOC(hephl SIBSIFOTCS BbIOPOCHI, BbIZENSIOL[Hecs B
pe3yJsibTaTe TOPEHHUs YI/IeBOZOPO/IOB, a TaKKe ra3000pasHble YTeBOOPO/bl, MOCTYTAIMe B aTMOC(epy
npu Jo0blue TMPUPOAHOTO U TOMYyTHOTO Tra3a W Hedrtu. IlocneAcTBUsAMH STUX SIBJIEHHW CTaHOBSITCS
MapHUKOBBIN 3¢ dekT, BeAymuii K 00IeMy TOTelIeHHI0 K/IMMaTa, a TakKe HeraTUBHOE BI/IMSIHME WX Ha
JKUA3HeZesTeIbHOCTb OPraHW3MOB, B TOM UMCJ/Ie Ha 37Jl0pPOBbe YesIOBeK.

W3 cpenctB mMaccoBo HHGpoOpMAalLMd Mbl 3HaeM MHOXKECTBO IIPUMEpPOB SKOJOTMUYeCKMX KaTacTpod,
BbI3BAHHBIX pa3MBOM He(dTH U He(dTENpPOJYKTOB B MOpSIX M Ha MOpPCKUX TMobepexbsix. HedTts u
He)TenpoyKThI, TIPOJIMTEIE B MOpPe, OKa3bIBAaIOT HEraTWBHOe B/MsHHe Ha ero (yopy u dayHy: rubHYT
pbIObI, MTHI[BI, THOJIEHW W JApDYrHe >KUBOTHbIe. BcrnenctBue pasnmBa HedTH U oOpa3oBaHUs HedTsHOU
T/IEHKK, COZleprKalllel TOKCUYHbIe BellleCTBa, pe3KO YMEHbIIAeTCs NPUTOK KUCI0pPOJa, CTPaJaloT KoXKa M
nepbsi )KUBOTHBIX, pacTeHus.. JKUBOTHbIe, JIUIIASCh MUIIA U BO3MOXXHOCTU HOPMAJIbHO [IBIIIATh, ITOTHOAOT.
Bo Bcem Mupe BezéTcs npodunakTika U 60prba ¢ 3arpsizHeHreM Bogbl. C MMOC/eCTBUSMH pa3ivBa HeTU
OoproTcsi caMbIMK pa3/IMUHBIMU Cpe/ICTBaMM UM criocobamu. Hampumep, OAMH W3 HUX OCHOBaH Ha
TIPUMEHeHUHU 3/1aCTOMEepOB.

[To paHHbBIM MeXxAyHapoHOM oOpraHuzauuyd TpyJa, 70% Hace/jleHUs 3eMHOr0 miapa IO0JIb3yeTCs
HeKaueCcTBeHHOM Bojoi. [1o orjeHkam BcemupHol opranu3auuu 37paBooxpaHenus, 80% 3abosieBaHuii B
mMupe 00yC/IOB/IeHO TJIOXMM KaueCTBOM M aHTHCAHWUTApHBIM COCTOSTHMEM BOZbI. [103TOMy B HacTosiiee
BpeMsi pa3padaThiBatoTCst BCE HOBbIe U Oosiee 3ddekTHBHBIE CTIOCOOBI OUMCTKUA BOJOEMOB M CTOUHBIX BO/,
BBe/IEH MOHUTOPUHT 3a KaYeCTBOM BO/IBI.

AnkeHbl. 3arpsi3sHeHHe aTMOoC(epsbl, 1OUB, BOJbI aJKEHaMH M CTIOCOObI OOPBOBI C HUM aHAJOTUYHBI TeM,
KOTOpbIe OMUCaHbI [ afkaHoB. OCTaHOBUMCS Ha Ha JIBYX acleKTaX 3KOJIOTHYeCKUX TpobsieM, CBsI3aHHBIX
C TIPOU3BOZCTBOM BBICOKOMOJIEKY/ISIDHBIX COeJJMHEHWI Ha OCHOBE aJIKeHOB: COOCTBEHHO TPOW3BO/CTBE U
YTUIU3aLMX UCTI0b30BaHHbIX u3zievii u3 BMC.

ITpousBozacTBo BMC, ocobeHHO KpyrHOe, HECOMHEHHO, SIBISIETCS «TPsi3HbIM». OCOOEHHO CH/IBHO 3TO
MPOM3BO/ICTBO 3arpsi3HseT armocdepy M mouBy, BbIOpachiBasi B Heé JierkosieTyule HeopraHU4yeckue U
OopraHuyecKye BellleCcTBa KakK OTXO/ibl IPOM3BO/CTBA: XJI0POBO0PO/, (PTOPOBOAOPO, X/10p, (PTOP, aMMHaK,
CUHW/IBHYIO KHCJIOTY, STWIEeH, TpOMuieH, OyTWieH, BUHWIXJOPWZ, W Jp. SIBASSACH sJOBUTBIMH, OHHU
ryOuTe/TbHO [IeMCTBYIOT Ha BCE )KMBOE Ha 3HAUMTE/TbHBIX TEPPUTOPHSIX BOKPYT TIPOM3BO/ICTBA.

Ipyroii cnokHoil mpobsieMoi siBisieTcs yruau3anus oTxofoB BMC, oco0eHHO B CBS3M C Pe3KUM
yBe/IMYeHreM UCII0/Ib30BaHUs YeJI0BeKOM I1/IaCTMacC ¥ CUHTeTUYeCKHUX BOJIOKOH B HacToslee Bpems. Bce
MbI Hab/TF0/1aeM OTPOMHOEe KOJIMYeCTBO MCITIOb30BaHHBIX MOJMAITHUIEHOBBIX TaKeTOB U JIPYTUX W3[e/IMi Ha
MallHIX, B MeCTaX OT/bIXa, B TMPHUOPEXHBIX BOZAAX. OTU OTXOABI eIjé HeAOCTaTOYHO YTHUIN3UPYHOTCS.
TBépapie ObITOBBIE 0TXObI U3 BMC mou 1o CBOe 3K0JIOTHYecKoi 6e3rpaMOTHOCTH OOBIYHO CHXKUTAROT.
Ho 3TOoT crocob co3maéT, B CBOIO oYepelb, HOBblE IKOJOTHYeCKHe MPOO/IeMbl, TaK KakK IPU WX TOPeHUH
00pa3yroTcsi BeCbMa TOKCHUHBIe TIPOJAYKTHI ((DTOPOBOAOPO/, OKCHABI a30Ta U Cephbl, XJIOPBUHUI, CTHUPOI,
MOKCUH W 7p.). Bcé 3T0 TpebOyeT TOMCKAa HOBBIX TEXHOJIOTHMHM mosydyeHuss BMC u  yTwiusaiuu
oTpaboTaHHBIX HU3/e/InH, CHHTe3a HOBbIX BMC, no/iBepkeHHBIX pa3pyIleHHI0 )KUBBIMU OpraHW3MaMHu.



ANIKMHBI. JKOJIOTUYeCKre Tpo0JieMbl a/JIKMHOB CBSI3aHbI, TPeXKIe BCero, C IMPOM3BOACTBOM alleTH/ieHa,
MMEIOIIero IIMPOKOe TpUMeHeHWe /s CBapKM M Pe3Kd MeTajioB, THUAPOIM30M KapOuja KaslbLus.
OO6pa3yrouuiicss TIpd 3TOM B 0OJIBIIIOM KOJIMYEeCTBE CH/IbHO TaXHYL[WH KapOWIHBIN IIJIaM COJIePKUT
TOKCUUHBIE TIPUMECH, KOTOPbIe 3aTPY/IHSIIOT ero rnepepaboTKy B CTPOUTE/TbHBINA MaTepuart.

Anxkaauenbl. KpyrnHeNUIIMMM HWCTOUHHMKAMU 3arpsi3HEHMsT OKPY’Karolljeil Cpefibl SIBSIIOTCSI TPOU3BO/ICTBA
CUHTETUUYECKOTO KayuyKa U Pe3UHbI, a TaKXKe U3/|e/IH U3 HUX, 0COOEHHO aBTOMOOHU/IbHBIX U TPAHCIIOPTHBIX
LIMH, YTO CBSI3aHO C LieJIbIM KOMITJIEKCOM XMMHUUECKOTO ChIpbsi, IPOAYKTOB MPOM3BO/CTB U UX OTXO/OB.
KpyrmHbie TTpOMBILLIIEHHbIE TIPOM3BO/ICTBA, XUMUUECKHe KOMITIEKChI SIB/SIFOTCS Cepbe3HeUIIM UCTOUHUKOM
3arpsi3HeHUsT OKpY’Karolljell cpefibl OpPraHUYeCcKMMH M HeopraHu4yeCKMMHM OTXOZaMu. JIeTyuue omacHbIe
OTXOABI, 3arpsi3HAOIIMe aTMOcdepy: KUCIOThI, TajloreHbl, OKCHbI Cepbl U YI/Iepojia, aMMHaK, (ocreH,
CUMHWIbHAsl KUCJIOTA, a/KaHbl, ajJKeHbl, apeHbl, ajKa/WeHbl, ajbJery/bl, KeTOHbl U Jp. [IpoMbliliieHHbIe
CTOKM TaKWX TPOM3BO/[CTBEHHBIX KOMITJIEKCOB TaKyKe COZiep>kaT pa3Hbie OracHbIe [/isi OKPY’Karloljei cpeibl
OpraHvuecKrde M HeOpraHMYecKHe BellecTBa, B TOM YMCJ/ie COMM TsDKENbIX MeTalioB, (DeHONbl U ApYTHe,
3arpsI3HSIOIE TOYBY U BO/IOEMBI.

ApoMaTnueckKHe yrjaeBoJ0pPo/ibl SIB/SIOTCS UCXOJHBIMUA MPOAYKTaMH /ISl TIOy4YeHUs] MHOTHX T0JIe3HbIX
JI7IsT uesioBeKa BelriecTB (TIOJIMMEPOB, KpacuTeseld, GrU3n0I0ruueckyd akTUBHBIX BellecTB U Ap.). OCHOBHBIM
HMCTOYHUKOM HX TIPOM3BO/ICTBA SIB/ISIETCS yrofb. [Ipy KoKcoBaHMM 0Opa3yeTcsi KaMeHHOYTOJIbHasi CMoJia U
KOKCOBBIM ra3, W3 KOTOPOTO TOXe TOy4alOT MHOKECTBO HY>KHBIX COeIMHeHUU. [[pyrumM HCTOYHUKOM
apoMaTUYeCKUX YTr1eBOJ0PO/IOB SIB/sSieTCS He(Th.

Hawnbosiee KpyMHBIM 3arpsi3HUTENIEM OKpYJKarollled Cpefibl sSIB/ISIeTCS KOKCOXUMHUECKOe TPOM3BOACTBO. B
rpoLiecce KOKCOBaHMsI YI/id arMocdepa 3arpsi3HsieTcsi KOKCOBbIM rasom. CrefyeT OTMETUTb, 4YTO
MeTa/ulypruss TpebyeT OrpoMHOro KoidyecTBa KokKca. B aTmocdepy mpu TakoM TPOM3BO/ICTBE
BbIOpackiBaeTcsi 60JIbIIOe KOTMUECTBO BPEAHBIX HEOPraHWYeCKUX U OpPraHUYeCKHWX COeQUHEeHUH (OKCHU[bI
yriepojia U Cepbl, aMMMaK, MeTaH, CepOBOJOPO/l, CUHW/IbHAsl KUC/IOTa, HeHAChIILleHHbIe YTeBOJOPO/bl U
ZIp.), @ TaKXe MPOAYKTbI UCIIapeHUsi KAMEHHOYT0J/IbHOM cMOJIbI ((heHo/1, MUPUAWH, HaQTaluH U psf| APYTUX
apeHOB). KOMIOHEHTbI KaMEeHHOYTO/TbHOM CMOJIbI CYIIIeCTBEHHO 3arpsi3HSIIOT BOJOEMbI U TI0Jj3eMHbIe BO/bI.
CnencTBeM OTXOJIOB U BBIOPOCOB KOKCOXMMHYECKOTO TMPOW3BOZCTBA SIB/SIETCS CephE3HOe OTpaBJieHHe
pacTeHUi U >KUBOTHBIX Ha 3HAUMTEbHON TePPUTOPUU BOKPYT KOKCOXMMHUYECKOTO IMPOU3BO/ICTBA.
OcobeHHO OMacHbl ero OTXOAbI W BBIOPOCHI [jii CEeBepPHBIX TeppuTopuii CHOMPCKOro W YpanabCKOTro
PErHOHOB, T/le CKOHI[eHTPUPOBAHBI 3TH TTPOM3BO/ICTBA; ITOHWKEHHAs: TeMITepaTypa IMOouBbI U peK, 6eJHOCTb
ux (sopel, mpombiiiieHHble cOpockl B pekd (O6b, Tomb) TMpaKTUYECKH MCKIIOYAIOT eCTeCTBEHHYIO
OMOIOTMYeCKYI0 OUHCTKY.

3arpsisHeHHe OKpY)Kalouieil cpefibl raj0reHoyrjaieBo/j0pojjaMmu

OcTtaHOBUMCSI Ha Hanbosiee CePbE3HBIX U PACIPOCTPAHEHHBIX JKOJIOTMUECKUX TMPoOJieMax, CBSI3aHHBIX C
rajioreHoyI/IeBOJ0po/jlaMu: pa3pylieHre 030HOBOI'O C/10sl, 3arpsis3HeHUe OKpY Karolllel cpe/ibl (MecTULUAAMU
U ap.).

Paspyiienne 030HoBoro c/osi. O30HOBbIM C/0M B cTparocdepe WUrpaeT >KM3HEHHO Ba)KHYIO pOJib B
rpeJjoXpaHeHUH BCEro >XMBOTO Ha 3emsie OT ryOMTenbHOro BO3ZeWCTBUS paZualuu. Pasno)keHue 030Ha
BLI3BIBAIOT HE TOJBKO Y/bTpaduosieToBasi pafualiusi, HO W B3aUMO/IEHCTBUE €ro CO CBOOOAHBIMU
pagvkanamy. OHM 00pa3yroTCs B MpoIiecce B3aMMO/IEMCTBUS 030HA C OKCHJAMHU a30Ta, MOJIEKYJTbl KOTOPBIX
HMMEIOT HecTlapeHHbIe 37IeKTPOHBI (CM. yUeOHUK XUMUH i 9 Kacca, § 32).

3aziaHuUs:

1.YTo MpOMCXOJUT C 030HOM B Mpoljecce ero B3aumoelcTBus ¢ okcugamu asora (II) u azora (IV)? Kak B
cTpaTocdepy TIOCTYMalT OKCHZABI a3oTa? /[laliTe 0OOCHOBaHHBIM OTBET U 3alMIIUTE YpaBHEHUs
Tpe/iro/iaraeMbIX peakLvi.

2.3anuIMTe ypaBHeHUe peakL[uM MojydyeHus atleTusieHa. Onuiivre BpeJHOe BO3/eHCTBHUe IOC/eHero Ha
TIPUPO/IHYIO OKDPY>KaIOILYIO Cpefy.

3.Ilp¥ KOKCOXUMHUECKOM TIPOM3BO/ICTBE B aTMOCGhepy BbIOpachiBaeTCsi OOJBIIIOE KOJUYECTBO BPEAHBIX
HeOpraHUuecKWx U OpraHuyeckux CoeJuHeHuM (OKCH/bl yrieposia U cepbl, aMMHaK, MeTaH, CEpOBOJOPO/,
HeHacChIll[eHHbIe YT/IeBOZIOPO/bl.  3aluIlUTe BO3MO’KHbIe ypaBHEHHs PpeaklUif, TPOUCXOASIIUX C
TepeurcieHHbIMU B-BaMU B aTMochepe. OnuimTe BpeiHOe BO3/eHCTBHE Ha Cpe/ly U OPraHMU3Mbl KaXK10T0
13 HUX.

4.3anuInTe ypaBHEHUs] TOPeHHs1 HECKOJIbKUX Pa3HbIX ajlKaHOB U JOKa)KWTE, UTO alKaHbl SIBJSIFOTCSI OJHOM
13 IJIaBHBIX TPUUMH BO3HUKHOBEHUS «ITApHUKOBOTO 3 dexTa»



5. Kakue oprannueckue 3arpsisHUTe/ M 00pa3yroTcsi B rporjecce 00pabOTKHM 3/IeKTPOHHBIX TJIaT WKW B UHOU
JlesiTeNIbHOCTH , CBSI3aHHOM C 3/1eKTPOHMKOM? OnuIlnTe BpejHOe BO3/IeMCTBYE Ha Cpefly U OpraHv3Mbl 3THX
BelLleCTB.

Kpurepumu orjeHuBanmus:

OueHka «5» - BepHO pelleHo 5 3a/au

OreHka «4» - BepHO pelleHo 4 3a7a4u

OueHka «3» - BEpHO pelleH03 3a/1aun

OueHKa «2» - BepHO peLleHo MeHee 3 3a7jau

JIutepaTypa, peKoMeHyeMasi K BBINO/THEeHHI0 MPAaKTHYeCKOo# padoThI:

1.Epoxun HO.M. Xumus j1st mpodeccuii U Crieliia/ibHOCTel TeXHUUeCKOro U ecTeCTBeHHOOHay4YHOT o
ripousieit. 36C Akaznemust,2020r

14.  2.Tabpuensna O.C. Xumusi: yue0. 1715 cTyg. cpef. yueb. 3aBegernii/O.C.I"'abpuensiH,
N.I".OcTpoyMOB.-2-e u3g,., crep.- M.:3narenbckuii eHTp «Akazgemusi»,2005

IIpakTHueckas padora Ne 14, 15

Tema: Ilpuniun Jle [larense. BausiHe pa3nuuHbix ()AaKTOPOB Ha M3MeHEHHEe PaBHOBECUS] XUMHUECKUX
peaxLui.

Ienb padorbr: O3HakoMUTECS ¢ TipuHLMTIOM Jle IllaTenbe, ¥ U3yUUTb BAUSHUE PA3/IUUHBIX ()aKTOPOB Ha
V3MeHeHHe PaBHOBeCHsI XMMUUeCKHX peakLiii.

1YuebHuk

2. Tetpasp

3.Pyuka

4.ITepuoguueckas cucTeMa XuMUueckux sjiiemeHTos [I.V1. MeHjeneeBa
5.biaHK € 3aaHUAMU

OcHoBHBIe TeopeTHUYeCKHe M0/I0)KeHHA:

Xumuyeckum pagHosecuem Ha3bIBaeTCsl COCTOSIHME XUMMWUECKOW CHCTeMbl, NP KOTOPOM KOJMYeCTBa
WCXOJHBIX BEILeCTB U NPOAYKTOB HE MEHSIOTCSI CO BpeMeHeM, HO TpPH 3TOM MPOTEeKarT XUMHUYecKue
peakiiH, a CUCTeMa SIB/ISIeTCS 3aKPHITOH, TO eCTh He 0OMEHMBAETCSI C OKPY’KarOIL{M MHUPOM BEIL[ECTBOM.

To ecTb paBHOBeCHOU He Oy/leT HU CHCTeMa, B KOTOPOM KOJIMYeCTBO BellleCTBa MOCTOSTHHO TMOTOMY, UTO
HUKAKUX peakiuii HeT, HU CUCTeMa, B KOTOPOM TTOCTOSTHCTBO COCTaBa MOZiep>KUBaeTcs Jo0aBieHrueM WUu
OTBOJIOM KaKMX-TO KOMIIOHEHTOB CUCTEMBI.

IIpu pasHosecuu 8 0bpamumMom npoyecce CKOpocmu npsAMol U 0b6pamHoll peakyuil paeHbl.

PaccMOTpUM 3aKpBIThIA COCYZ, B KOTOPOM HzieT obpaTthMasi XuMrudecKast peakijus, Haripumep CO + H,O 2
CO,+ H,. Ora 3anuch 03HauvaeT OJHOBPEMEHHOe MpOTeKaHWe ABYX IMpoueccos: npsmoro CO + H,O -
C02 + Hz u 06paTHOFO COz + Hz - CO+ H2O

B cocrosHuu paBHOBecHsi B CUCTeMe He W3MEHSIFOTCSl KOHL|EHTpalliyd peareHTOB U TMpPOJYKTOB, TO eCThb
Ka)XeTCsI, UTO B PeaKI[MOHHOM COCY/le HUUero He Mpoucxoaut. Ha camoM Jiesie mipsiMasi M1 oOpaTHast peakiiuu
WAYT C OJVHAKOBOM CKOPOCTbIO M 3a TO BpeMms, TMoOKa HeKoTopoe KosmyectBo cmecu CO u H,O
TIpeBpaIlaeTcst B YIIEKUC/BIN ra3 U BoAopoz, cTobko xxe CO u H,O obpa3ytorcs uz CO, u Ha.

O0paTuTe BHMMaHHe: B PaBHOBECHU PABHbI CKOpOCMU npsiMol u obpamHoll peakyull, a KOHYeHmMpayuu
YUACMHUKOB NOCMOSIHHbL, HO He 00s3amenbHO pagHbl. Harpumep, B Hallleil cTpaHe paBHOBecHe: OJWH
nipe3uzieHT Ha 140 MU/UTMOHOB YesioBeK. CKOPOCTh, C KOTOPOU CTapbli Mpe3nzIeHT YXOAUT C paboThl, paBHa
CKOPOCTH, C KOTOPOi1 130MpaeTcsi HOBBIM; TaKUM 00pa30M, KOHL|eHTpaLUsl TIPe3U/JeHTOB MOCTOsSTHHA.



Ho crtouT wu3MeHUTH yC/10BUS, B KOTOPBIX HaXOAWUTCA CHUCTE€Md, I10/IO’KeHHE€ PpdBHOBeCHA (TO eCThb
paBHOBECHbI€ KOHLEHTPALIMN YUdCTHHUKOB npouecca) HU3MEeHUTCA.

Hpunyun Jle Illamenbe: ecnu Ha CUCTeMy, HaXOJALIYIOCA B paBHOBECUM, OKas3blBaeTCsl BHeIlIHee
BO3/leliCTBYE, TO paBHOBECHe CMeCTUTCS TaKUM 00pa3oM, UTOObI 3TO BO3/jeliCTBUe HelTpanri30BaTh.

OcHogHble (hakmopbl, 8ausiloWjue Ha NO/10XCeHUe pagHO8eCUsl:

e JlaByeHue

e Temmneparypa

e KoHIeHTpaly peareHToB U IPOJYKTOB
BakHO: KaTa/nu3aTop He BIUAeT Ha [10JI0)KeHUe paBHOBecus!
1) /lasnernue
V3MmeHeHue iaB/ieHus BAUseT TOJIBKO Ha rasbl. TBep/ible Tesla U )XUAKOCTU NPAaKTUYeCKU HeCKUMaeMsl, a
rasbl [NOJUMHSIOTCS ypaBHeHUI0 MeHieneeBa-KnanelipoHa Wy, rje ¢ — KOHLeHTpauus. [1py yBennueHun
JlaB/IeHHs BO3pacTaeT KOHLIEHTPALYs ra3a, TO eCTb PACCTOsSIHUE MeXy MOJIeKY/IaMU YMeHbIIIaeTCsl.
I[pu yBesmueHUy /jaBleHUst MOJIEKY/IbI T'a3a CTaHOBATCS OJ1vpKe [IPYT K IpYTy, IPH YMeHbIlIeHUH — Jablile,
yeM ObITM B paBHOBecHU. [171s1 TOro, uT00BI cornacHo npuHLuy Jle [llaTenbe cenaTh Me>KMOJEKYJISPHOe
paccTosiHYe MPEeXXHUM Npu yeeaudeHuu 0as/neHust pasHogecue cMmewjaemcst myoa, 20e MeHble MO/b 2a308,

npu ymeHbweHuu — myoa, 20e bosblue.

PaccmoTtpum Tpy peakuuu:

Yucno
MOJIb
bosnbiie
rasa YBenuuenu | Y MeHblIeHA
Peaxkiius MOJIb
cieBa e [IaB/IeHus | e [aB/IeHUs
rasoB
u
cripaBa
Hye) + Clogy 2 212
TIOPOBHY| He B/USIeT | He BIUSET
2HCI pOBHY
N204(r) (:> 2N02 ) 12 CITpaBa — —
CO; ot H20 ()K);) 110 crieBa
H2CO3

2) Temnepamypa.

[Tporieccel, MpoUCXoAsiiiye C Bblje/IeHHeM Tellla, Ha3bIBaloT 3K30TePMHUUYeCKUMH, C TIOTJIOIeHueM
— 5HOOTEPMHUUECKUMH.

K 3K30TepMHuecKUM OTHOCSTCS Peakliy ropeHusi O0JbIIMHCTBA BellleCTB B KUC/IOPO/ie U XJI0pe, To/TyueHre
aMMHMakKa 13 MpOCThIX BEIeCTB.

C2H50H + 302 - 2C02 + 3H20+Q

K supoTepmuyeckum — rosydenre NO 13 a30Ta WM aMMHaka (MCK/TFOUeHHsI, KOTOpble HY)KHO 3HaTh
Hau3ycThb!)

N2+02 - 2NO-Q

4NH3 + 502 4NO + 6H20-Q



[Tpu u3MeHeHNH TeMIlepaTypbl PABHOBECUN CMECTUTCS Tak, UTOObI 3TO U3MeHeHHe HUBEeIMPOBaTh: IPH
HarpeBaHWHU CUCTEMA «3aX0UeT» OCThITh, TIPU OXJIaXK/IeHUU — HarpeThCsi. TO eCTb 8 3HOOMepMUUECKOM
npoyecce npu HazpeeaHuu pasHogecue CMecmumcsi 8 CmopoHy npodyKmos, npu ox1axc0eHuu — pea2eHmos,
a 8 sKx3omepmuueckom — Haobopom

OK30- WU
3H/I0- YBeueHu | Y MeHbIIIEHU
Peaknus
TepMUUecKa et et
s
Hyy+ Clhp &

2 T =) e 9K30 - S

2HCI n+ Q
N204(r) (:> 2N02 (r)'Q SHI0 - —

3) Konuenmpauus

ITocne 0obasneHus kakoeo-1ubo yuacmHuka peakyuu cornacHo rpuHuumy Jle [laTesibe ero KOHIIEHTpALs
JIOJDKHA YMEHBILUTHCS, TO eCTb OH HauKMHaeT PacX0/i0BaThCsl ObICTPee U pasHogecue cmeuwjaemcsi 8 CMopoHy
«om He20». [Ipu noHUMCeHuU KOHYyeHmpayuu gewjecmed OHO HAUMHAET HAKAIJTUBATbCS (UTOOBI
KOHLIeHTpaLKsi BO3pOCJ/ia U CTasia MpeXKHei) — pagHogecue cMewjaemcsi « K Hemy».

YBe/nuueHue YMeHbllIeHue
Peaxkiusa
KOHLIEHTpaLUu KOHLIEHTpaLU1
Hyy + Clp 2 H, . cl -
2HCI ¢ ?
N204(r) (:> 2N02 (r) NOZ «— N02 e
CO;n + H20 2| CO co
H2CO3 ¢y ’
3agaHuna:

1. Peakijysg npoTekaeT I10 ypaBHEHUIO: 2SO, (r) + O, (r) =2S0; (1) + Q
YKaxuTe, KyZila CMeECTUTCS] paBHOBecCHe, eC/ii

a) yBe/IMUUTh /iaBjieHHe

6) TIOBBICUTEL TeMITepaTypy

B) YBEJIMUUTh KOHLIEHTPALIMIO KMC/IOpO/ia

') BBeJjeHUe KaTaau3aTropa

2.YKaxuTe, KaK MoB/ausieT Ha paBHoBecue cucteMbl  No(r) + O, (1) « 2NO(r) - Q
a) TIOHW)KeHWe JaB/IeHusl;

0) MOBBIIIIEHNEe TEMITEPATYPhI;

B)IOHIMKeHWe KOHLIeHTpal[M1 OKCH/a a30Ta

I') yBe/IMueHue KOHLIEHTPALUK KUCI0po/ia

XUMUYeCKoe paBHOBeCHe

N3meHeHue yC/ioBU peakLvy BnvsiHUe Ha cMellleHHe paBHOBeCHs
TemIiepaTtypa [ToBbilLIeHKe YBenuuuBaetcst ckopoctb OH/IOTepmuyeckom
peakLyu
[TonwxeHue YBenuuuBaetcst ckopocTb IK30TepmMuueckoi
peakuuu
JlaB/ieHue [ToBbI1IEHHUE YBenuurBaeTCsl CKOPOCTh peakLiMu, MpoTeKaroLlei C
YMEHBIITEHUEM o6bemMa
[TonnxeHue YBenmuuBaeTCss CKOPOCTh peakLjiu, NPOTeKaroIen C
YBEJIMYEHUWEM ob6bnema




KOHL|eHTpaLUs UCXOLHOr 0 IToBeI1IEHWE YBenuuuBaeTcs CKOPOCThb IIPAMON peakLuu
BellleCTBa =
[ToHwxeHue YBemuusaetcs ckopoctb OBPATHOW peakuyu
KOHL|eHTpaLys NpoJyKTa [ToBbillIeHKE YBemmuupaetcsi ckopocts OBPATHOM peaxiyn
peaxkLuu -
[TonwxeHue YBemmmuuBaetcs ckopocTtb [IPAMOW peakiuu

3. B cTOpOHY KaKo peakiy POU30MAET CMelljeHre PABHOBECUs B CJIEAYIOIINX CUCTeMaX:
1) 4HCI+O, «» 2H,0+2Cl, , AH,,, <0,

2) SA(K) + O(F) «> C(r) + ZP(F), AHx,p,: 34,55 K,HJ#C

TIpU: a) yBeJIMUeHUU JlaBJieHuUs;

0) yBesiueHn# 06bEMa;

B) YMeHbIIIeHUU TeMI1epaTyphbl:

4. Kak Hy>KHO U3MEHHTb ZiaB/ieHHe, 00bEM, M KOHIIEHTPAL[UU pearupyromux Belects B cucreme COr
+H,0) <* COsry+ Hyry ,uTOOBI YBETMUUTE BBIXO/] IPOAYKTOB PEAKIIUU?

5. [louemy rpu W3MeHeHUH JaB/ieHUs1 cMellaeTcsi paBHoBecue cuctemel 2H,0 + O, <= 2H,0 u He
cMeljaeTcs pasHoBecue cucteMsl N> + O, <> 2NO?

KpuTepuu oneHuBaHusA:

OueHka «5» - BepHO peLleHo 5 3ajay,
OreHka «4» - BepHO pelleHo 4 3ajauy,
OueHka «3» - BepHO pelleH03 3a/lauu,
OreHKa «2» - BepHO pelleHo MeHee 3 3a/au.

JIutepaTypa, peKoMeH/yeMas K BBINO/THEeHHIO MPAKTHYeCKO# padoThI:

1.Epoxun HO.M. Xumus j1s1 npodeccuii U Crieliia/ibHOCTel TeXHUUeCKOro U ecTeCTBeHHOOHay4YHOro
ripousieit. 36C Akanemust,2020r

15. 2. Tabpuensan O.C. Xumus: yueb. aist cTyg. cpes. yueb. 3apesennii/O.C.I"abpueisH,
N.I".OcTpoyMOB.-2-e u3g,., crep.- M.:3narenbckuit LieHTp «Akagemus»,2005., ri1. 1

ITpakTHueckas padora Ne 16

Tema: PerieHue 3a/jau Ha MPUrOTOBJ/IEHHE PACTBOPOB.
Henn paboThl: MprMeHeHNe 3HaHUM 0 KOHL[eHTPALMK PaCTBOPOB TIPY PeIlleHHWH MPaKTHUeCKHX 3ajau
O6opyoBaHue:

1. YuebHuk

2. TeTpazb

3. Pyuka

4. ITepyroanueckas cucTemMa Xumuuyeckux syemMeHToB [I.11. MeHpeneeBa

5. b/aHK € 3alaHUSIMHU

OcHOBHbIE TeopeTUYeCcKUe MoJI0KeHHsI:

PacTBOpBI -

3TO OJHOPO/HbIe TOMOIreHHbIEe CCTeMbI, COCTOSIIIHE U3 YAaCTHUL] PaCTBOPEHHOI0 BellleCcTBa, PaCTBOPUT
e/l M MPOAYKTOB UX B3anMO/|eUCTBHA. PacTBOPEHHOe BellleCTBO PaBHOMEPHO pacripe/ie/ieHO B
pacTtBopuTesie. PacTBOp MOXKeT COCTOATh M3 ABYX U O0/iee KOMIIOHEHTOB. PacTBOPEI 110 arperaTHOMY
COCTOSIHUIO ObIBAIOT YKUKKeE (PacTBOP COJIH, KPOBb), TBep/ible (CI/IaBbl META/UIOB) U Ta3000pa3HbIe
(Bo3ayX).

KonuenTparus pactBopa (C) — 3To OTHOIIEHHe KOJIMYeCTBa pPaCTBOPEHHOTO BelllecTBa K 00beMy pacTBOpa,
TOKa3bIBaeT KOJIMUECTBO BelllecTBa B equHUIIE 00beMa pacTtBopa. B crcteme CYl 0CHOBHOM eJUHUILIEH
BbIpa)KeHUs1 KOHL[€HTPAL[MM PaCTBOPOB SIBJISIETCS MOJISIPHAsi KOHL|EHTPALUK (MOJib/M3), Ha MpaKTHKe -
MOJIb/IM3, A0MYyCKaeTCsl MOJIb//T unu M.

ITo criocoGHOCTH PAaCTBOPATHLCS BEIleCTBa YC/IOBHO /Ie/IST Ha:




e masopactBopumslie (0T 0,001 no 1 rpamMma pacTBopeHHOro BelllecTBa Ha 100 rpaMm pacTBopuTess);

e pactrBopumsblie (6osbiiie 1 T pacTBOpeHHOTro BeljecTBa Ha 100 © pacTBOpUTEs);

e HepacTtBopuMbIe (MeHee 0,001 r pacTBopeHHOr0 BelrlecTBa Ha 100 r pacTBopuTess).

O0paTurte BHUMaHMe!

[Tpu nonaziaHKy B BO/ly BEILIECTBO MOXKET:

e PacTBOPHUTHCA B BOJE, TO eCTb NTepeMellaThCs C Hel Ha aTOMHO-MOJIEKY/ISIPHOM YPOBHE;

e XUMHWUECKU MpopearupoBaTh C BOJOM;

e He PaCTBOPUTHCA B BOJie U XMMUYECKU He IPOpearupoBarhb.

Ko3¢¢unueHT pacTBOPUMOCTH — OTHOLLIEHHME MacChl PACTBOPEHHOIO BelllecTBa K Macce pacTBOPUTEIS
(Hanpumep, 10 r conu Ha 100 r BozpbI).

[To KoHLIeHTpaLMK PACTBOPEHHOTO BellleCTBa PaCTBOPLI JeJISAT Ha:

HenacepllmeHHble pacTBOPbI — 3TO PacTBOPbI, B KOTOPBIX KOHLIEHTpaLMsi pacTBOPEHHOIO BelllecTBa
MeHbllle, UeM B COOTBETCTBYIOILEM HACBIIIEHHOM PAacTBOpe, U B KOTOPOM MNP J@HHBIX YCJIOBUSIX MOKHO
PacTBOPUTS ellje HeKOTOpOe KOJIMYeCTBa paCTBOPEHHOIO Bell[eCTBa.

HacpilieHHbIe PacTBOPBI —3TO pacTBOPbI, B KOTOPbIX JOCTUTHYTa MaKCUMasjbHasi KOHLEHTpaLus
pPacTBOPEHHOI'0 BellleCcTBa IPHU JAaHHBIX YCI0BUAX. HacklljeHHBIM pacTBOP MOXXHO IPUTOTOBUTHL [jaXke B
OBbITOBBIX YC/IOBHUSIX — HAIPUMeP, PacTBOP TOBAapeHHOUN comu B Boje. Eciu B CTakaH BO/IbI MOCTENeHHO
[00aBJISTh COMb, PAHO U/IM TIO3JHO COJIb TTIePeCTaHeT PACTBOPSATHCS. ITO U OyZeT HaChIeHHBI PacTBOP.
IlepechIleHHBIA PAacTBOP — 3TO PacTBOP, B KOTOPOM KOHIL|€HTpAIMsi paCTBOPEHHOT0 BelllecTBa 0oJiblle,
yeM B HAChIIeHHOM. V30BITOK pacTBOPEHHOTO BeILeCTBA JIETKO BBIMA/laeT B OCAZIOK. [IpUrOTOBUTH
TepechIllleHHbIi1  PacTBOP MOXKHO, HamnpuMep, C TIOMOLLbI0 OXJIaKJeHUs] HacChIL[eHHOrO0 pacTBOpa
roBapeHHOM conu. Ilpy MOHWKeHMM TeMmriepaTypbl pacCTBOPMMOCTb ITOBAapeHHOM CO/M YMEHbLIAeTCs, U
pPacTBOp CTAHOBUTCS MepeChIl|eHHbIM.

I[To KOHLIeHTpaLMY PACTBOPEHHOT'O BellleCTBa PACTBOPbBI TAKXKe pa3zie/IstoT Ha KOHL|eHTPYPOBaHHbIE U
pa30aBjieHHbIE:

KoHneHTprpoBaHHbIEe  PacTBOPBI —3TO  PAacTBOPbl C  OTHOCUTEBHO  BBICOKMM  COZlep>KaHWeM
pPacTBOPEHHOr 0 BelecTBa.

Pa30aB/iieHHbIe PacTBOPBI —3TO DPACTBOPbI C OTHOCUTEBHO HU3KHUM CO/lep)KaHHEeM PaCcTBOPEHHOTO
Bell|eCTBa.

OTo geneHue O4yeHb YCIOBHO, M He CBS3aHO C JieJieHWeM DPacTBOpa MO HAChIMIEHHOCTH. Pa30aBieHHbIH
pacTBOp MOXKeT ObITh HACHILEHHBIM, a KOHLIEHTPMPOBAaHHBI DPACTBOP He BCerjla MOKET OKa3aTbCs
HACBIIIeHHbIM.

dusnyeckue BeJMUYUHbI, XapaKTepU3yHole COCTaB pacTBOpa — 3TO MaccoBasi [0J/is1, MACCOBBIN MPOLIEHT,
MOJIIPHOCTB (MOJISIpHasi KOHLIEHTpaLys), MOJ/IbHasi [0/isl, MOJIbHbIN MPOLEHT, MO/JIbHOEe COOTHOLIeHHUe,
PacTBOPHUMOCTB (/711 HACBIL[EHHbIX DPAaCTBOPOB), 00beMHasi [0/if, 00beMHBbIH MPOLEHT U HEeKOTOpbie
JIpyrue BeJIMUMHBI, KOTOpble MPOXOAATC B Kypce BY30B (HOpManbHOCTh WM HOpMasibHasi KOHLIEHTpaLys,
MOJISITbHOCTD, THUTP).

OcTaHoBUMCH TT0/IpoOHEe Ha KaXKJOW U3 HUX:

1. MaccoBas f0/1s1, MaccC. J0JIM — 3TO OTHOLLEHHWe MacChl PACTBOPEHHOTI'O BelljeCTBa My, K Macce pacTBopa
Myp-pa, BBIP@XKEHHOE B JI0JIIX OT eJWHULIbL. [l0/IF0 MOXKHO TakykKe BbIPa3WTh B MpOLieHTax, yMHOXUB Ha 100,
TOr/la MbI MIOJIyYM MACCOBBIH MPOLEeHT, Macc. %.

O =My / Mppa

3azlauM Ha MaTepUa/ibHBIA 0Oa/laHC C HWCMO/Ib30BaHUEM MACCOBOW [0 — 00s3aTe/IbHbI KOMITOHEHT
5K3aMeHOB T0 XMMUM (U He TOJIbKO!) pasHbIX ypoBHel. HayuuTbcs peliath 3alauyd Ha MacCOBYHO JIO/H0 U
MaTepHuasbHbIN OanaHc (cMelieHue, pa3baB/ieHre, KOHI[EHTPUPOBAHKE U TTPUTOTOB/IEHHE PACTBOPOB) MOYKHO
371eCh!

2. MonisipHasa KOHIleHTpauusa (MOJIAPHOCTB), MOJIb//I, M — 3TO OTHOILIIeHHWe KOJIMUeCcTBa PaCTBOPEHHOI'O
BeIIleCTBa v, MOJIb K 00beMy BCero pactBopa V.., /1. KoHLleHTpauysi 1 MoJib pacTBOPEHHOT0 BellecTBa Ha 1
JUTP PpacTBopa Takke o6o3Hauaercss Tak: 1 M. Takoil pacTBOp Ha3bIBAIOT «OJHOMOJISIPHBIN».
JIByXMOJISIpHBIN pacTBOP — 2 M COOTBETCTBYeT KOHLIEHTPALMU 2 MOJIb paCTBOPEHHOI0 BelllecTBa Ha 1 IUTp
pacTBopa U T.J,.
Crn = Vp.B./ Vp—pa



3ajaud Ha MOJISIDHYIO KOHL|EHTpaLMo, KakK MpaBW/Oo, BCTpeuatoTcsi B Kypce BY3oB, B Xumuueckux
OJIUMIUAZIAX W BCTYNUTE/bHbIX 35K3amMeHax B BY3bl. Hayuutbcsi pemiath 3ajaud Ha MOJISIDHYIO
KOHL[EHTPALMI0 MOXXHO 3/1€Ch.

3. MonbHast [0/, MOJIBH. A0/ —3TO OTHOLIEHHEe KOJMYeCcTBa pPAaCTBOPEHHOIO BeIeCTBA Vps, MOJb K
0011[eMy KOJTMYeCTBY BeI[eCTBA BCEX KOMIIOHEHTOB B PACTBOPE Vp.pa, MOJIb:

@ = Vpz. /Vppa

MosibHast Iofst TAK)Ke MOJKET ObITh BhIPaXKeHa B MOJIBHBIX TpoLieHTaX (% MOJIbH.), eC/T YMHOXHTB /I0JTF0 Ha
100%. 3azaun Ha MOBHYHO 0JIF0 BCTpevaroTcs B Kypce BY30B, onvMnuazax v BCTyNUTENbHBIX SK3aMeHax.
HayuuTbcs pemath 3a1auv Ha MOJIBHYIO IO/TFO MOXKHO 371eCh.

4. O0bemHas 0151, 00bEMH. J0JI. — 3TO OTHOILIeHHe 00beMa PACTBOPEHHOTO BelecTBa Vs, 1K 00IieMy
00BbeMy pacTBOpa WK CMeCH V. p,, JI:

(P = Vp.B./ Vp—pa

OObnemHast 0N TaK)Ke MOXKeT ObITh BbIpa)kKeHa B 00beMHBIX mpolieHTax (% 00BeMH.), ecii YMHOXHUTh
nomo Ha 100%. 3agaun Ha 0OBEMHYIO [10JTF0, KaK MPaBUJIO, CBOASTCS K PEIIeHHIO 3alau Ha MOJIbHYIO IO,
T.K. [/Is Ta30BbIX CMeceli 00beMHbIe ¥ MOJIbHBIE 10/ KOMITOHEHTOB B CMECU PaBHBI.

5. Mo/IbHOE COOTHOIIIEHHE — 3TO OTHOIIIEHWe KOJIMUeCTBa PAaCTBOPEHHOTO BeEIIeCTBA K KOJUUYECTBY
BellleCTBA pacTBOpUTeNisl. TakKe MOKET MCIOIb30BaThCs MacCOBOe COOTHOIIeHHWe U 00beMHoe
COOTHOIIIEHUeE.

6. PacTBOpMMOCTB — 3TO  OTHOLIIEHWE MAacChl pPacTBOPEHHOTO BellleCTBAa K MacCe pacTBOPUTESIS
(TIpMeHsIeTCsI, KaK TIPaBUJIO, /ISl HACBIIIIEHHBIX PaCTBOPOB).

7. Tutp, r/MI—3TO OTHOILIEHWEe MacChl paCTBOPEHHOTO BelllecTBa Mp,, TI'K 00BEMYy pacTBopa,
BbIP@XXEHHOMY B MUJUTUIUTPAX Vp.pa, MIT:

T = mpABA/Vp_pa

8. HopmanbHasi KOHI[eHTpaLus (HOpMa/IbHOCTh)

ITo MexaHHU3My pacTBOPeHHs PAaCTBOPHI [eAT Ha (U3NUecKre U XUMUUeCcKHe.

du3nyecKoe pacTBOpPeHHe — 3TO PaCTBOPeHHe, TTPU KOTOPOM TIPOUCXOJUT Pa3phbiB U 00pa3oBaHKe TOIbKO
MEXMOJIEKY/ISIPHBIX CBs3el (BK/IOYas BOAOPOJAHbIe). PU3NUeCKHM pPACTBOPSIFOTCS TOJMBKO HEKOTOpbIe
BelllecTBa C MOJIEKYJIIPHOM KPUCTa//InuecKol pelieTKoi. Hampumep, pacTBopeHue HaTanvHa B CIIUPTe U
BO/le — OMBbIT.

XuMHYecKoe pacTBOpeHHe — >5TO pacTBOpPeHHWe, TMPU KOTOPOM paspyLIalOTCsl XUMUUeCKHWe CBS3U B
BeljecTBe.  XUMMUECKOe  pacTBOpPeHHWe, KaK  TIpaBW/IO,  COTPOBOXKJAeTCs 3/IeKTPOTUTHUYECKOM
AMCccoLManMel pacTBOpsieMOro  BelrlecTBa. I[logpoOHee TIPO  3/MEKTPOJMTHYECKYIO UCCOLMALII0 U
XUMHUYeCKOoe pacTBOpeHHe 37ech.

Baxxno! Ilogo0Hoe xopomio pacTBopsiercss B moA00HOM. HemosisipHble pacTBOPUTENM  XOPOIIO
PacTBOPSIIOT HeMoJisipHbIe BelllecTBa. [1o/isipHble paCTBOPUTEIM XOPOILO PaCTBOPSIIOT TI0JISIPHbIE BelllecTBa.
[ToHrMaHe MeXaHWU3MOB PAaCTBOPEHMUs, MPUPO/bl PaCTBOPSIEMOr0 BellleCTBa U PaCcTBOPUTENS MO3BOJISIET
JIeTKO OMpeZie/IUTb PACTBOPUMOCTh OZJHOTO BELLeCTBA B JIPYTOM.

[Mpumep 1. [Ins jedeHUs] TUMEPTOHWUECKOW Oome3HU (TIOBBIIEHHOE [aB/ieHHWe) TPUMEHSIOT 25%-blid
pacTBop cynbdaTta marHus MgSO,. 3To o3HauaeT, uto B 100 r Takoro pactBopa cozepxutcs 25 1 MgSQO..
37ech BblZlesIeHO C/I0BO “pacTBopa”. [1efCTBUTENBHO, eC/Id Mbl B3BeCUM 25 T' Cy/b(aTra MarHusi U IMpOCTO
pactBopuM B 100 I BoZpl, TO HY’)KHOT'O HaM pacTBOpPa He I10JIyYuM.

Kak ke nmpurotoBuTh 25%-Hblii pacTBop? Hazo B3BecuTh Ha Becax 25 r 6e3BOAHOrO cynbdara MarHusi v
OTMEpHUTb MEH3YPKO# 75 M/ BOAbI (/1100 B3BECHTh Ha Becax 75 I BOZBI, UTO OZHO U TO XKe). 3aTeM Cy/bdar
MarHus HaJlo BbIChINIAaTh B BOJY M IMepeMellaTh /0 MoysHoro pacrsopenus. Ilomyuutcs 100 r pactBopa (25 T
+ 751 =100 r), B KOTOPOM MaccoBasi 0Jis Cy/Ib(aTa MarHusi COCTaBJ/sieT TOUHO 25 %.

25T
=—%x 0g = 250%
w 00T 100%4 o


http://chemege.ru/eldis/
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[Mpumep 2. [Insi 3a7MBKU B HOBBIA aBTOMOOW/IBHBIM aKKyMy/nsTOp Hy>keH 36%-HbIii pacTBOp CepHOMU
KMC/IOTBI. OTO 03HavaeT, uto B 100 r Takoro pacTBopa cofep>Xutcs 36 r cepHOU KUCI0ThI U 64 T Boabl (100
r- 36 r =64 r.). MaccoBas [10/isi CEpHOI KHUC/IOThI B TAKOM pacTBOpe cocTabJisieT 36%.

3 GBr
00T

¥ 100% = 36%

w

Pasymeercsi, 100 r pacTBOpa — CJIMILIKOM MajieHbKOe KOJIMUeCTBO [ijii aBTOMOOM/IBHOTO aKKyMYyJIsiTOpa,
nosTomy nipurotosuMm 10 Kr pactBopa. st 3Toro yBenuuum Bce 1udpsl B 100 pas. Mtak, Ham noTpebyeTcs
B3BeCUTh Ha Becax (36 r x 100) = 3600 r uiu 3,6 Kr Kperkoii (6e3Bo[HOM) CePHON KUCIOTHI U OTMepHUTh (64
r x 100) = 6400 r umm 6,4 1 AUCTUIMPOBAHHOU BOJIBI.

OCTOpO’KHO CMelllaeM CepHYI0 KUC/IOTY € BOAOM (POMCXOAUT CUbHBIN pa3orpeB). [Tonyunm 10 kr 36%-ro
pacTBOpa CepHOM KHUCI0ThI, KOTOPBIM MOC/Ie OX/IaXKAeHUs] MOYKHO 3a/TMBaTh B aKKyMYJISITOP.

IIpumepsr:

3ajgava 1: KakoBa MaccoBasi 0/151 paCTBOPEHHOr0 BellieCcTBa B pacTBope,

MOJIy4eHHOM PpacTBOpPeHHeM X/J10puja Kaabnusa maccou 10r B Boge 70r?

ZlaHo PeweHue
m (CaCL,) =102 w(p.B.) = m(p.B.)/m(p-pa.)*100%
m(H,0) = 702 w(CaCL;) = m(CaCL,) /m(p-pa.)*100%

B JJaHHOM C/Ty4yae HaM 13 (opMy/ibl He U3BeCTHAa Macca PacTBOpa.
Haiiném Maccy pacTBopa.

m(p.B.) —310 (CaCL,) e20102

Hatimu : w(CaCL,) - ? m(p-pa) = m(p.B.) + m(H>0)

m(p-pa) =102 +702 =802

w(CaCL,) =102 :802 = 0.125*100%=12.5%

Omeem: Maccoas gons CaCL, B mosiyueHHOM pacTBOpe

12,5%

1. IIpuroroB/jeHHEe PACTBOPA C 3aJaHHON MAaCCOBOM J10/1eil PACTBOPEHHOI'0 BEHIEeCTBA.

3agaua 2
CkombKo 6e3BofHOr0 KapOOHaTa HaTPHs U BOBI HAaJJ0 B3SITh, UTOOBI PUTOTOBUTL PacTBOp Maccoit 70 T ¢

MaccoBoM fonek kapbonara Hatpusi 10%

LaHo: Pewenue

m(p-pa) — 702 w(p.B.) = m(p.B.) / m (p-pa) HaM He U3BECTHO

w(p.B.) — 9% = 0,09 u3 (opmyssl m(p.B.) caesyer m(p.s.)=w(p.B.) * m (p-pa)
Haiimu: E(%I)-g;)::rnnz(gig —+mH(1(HBZ)O-), OTCHO/Ia,

m(H,0) -? 2 p-p pP-B.);

m(p.B.) = 0,09 * 70r = 6.3r

m(H,O) =70r —6.3r = 63,71

Omeem: Jl71st IpUTOTOB/IEHUs PACTBOPA HAZ0 B3ATh 6,3T KapOoHaTa
Hatpusi (Na,COs;) u 63,7t unu 63,7 mi. Bogbl (H,O)

m(NGQCO3) -7

3. BoluMc/ieHHe MOJIAPHOW KOHIIeHTPalWy pacTBopa.



WcxonHple YpaBHEHUE /15 BEIYUCIEHUN:

c(p-B.) = n(p.B) / V(p-pa) uau c(p.B.) = v(p.8.) / V(p-pa)
¢(p-B.) — MOJIsSIpHAsl KOHLIEHTpaL1si paCTBOPEHHOI'O BellleCTBa,

n(p.B) uiu v(p.B.) — KOJIMUECTBO PaCTBOPEHHOTO Bell[eCTBa,

V(p-pa) — 06bém pacTBopa.

3ajgaua 3

B Bojie pacTBOpU/IM TUAPOKCH]] HaTpUst Maccoi 21,4r . O6béM pacTBopa goBeu g0 300 m.. Onpegenure

MOJISIDHYIO KOHIIEHTPAIHIO TI0JIeYeHHOTO pacTBOpa.

laHo:
m(NaOH) = 21.42

V(p-pa) -300ma.= 0.31

Hatimu: ¢(NaOH)-?

PeweHue:

c(p-e.) = n(p.e)/ V(p-pa)

n(p.e) =m/M;

M(NaOH) = 402/monb

n(NaOH) =21,22 :402/monb = 0,53monb

c¢(NaOH) = 0.53mosb : 0,31 = 1,77monv/aump uau 1,8M

Omeem:

KoHyenmpayus nosyueHHo20 pacmeopéHHo20 1.8 Mob/n

4. TTpuroToBJAeHHE PACTBOPA 3aIaHHOM MOJIAPHOH KOHIIEHTPAIUH

PaCTBOpr MOHHPHOﬁ KOHLIEHTPALIMX MO>XHO I'OTOBUT U3 TBép,[[BIX, XKUOKHUX U Fa3006p83HbIX BeIleCTB. B

CIy4dae XXUJAKOro BelecCTBa HEO6XOAI/IMO 3HATb €ro n/iomHoCmb; €CJ/ikd paCTBOP 'OTOBUTCA U3

ra3o00pa3HOro BelecTBa, TO IPUMEHSIeTCsl MO/ISIPHbIU 006éM 2a308 (TIpU H.Y.)

BI)I‘-II/ICJIEHI/IH, CBA3dHHBIE C [TPUT'OTOBJ/IEHHEM MOJIAPDHOI'O PaCTBOPa, YaCTO ABJIAIOTCSA COCTABHBIM

KOMIIOHEHTOM B PacuéTax 10 XUMUUeCKUM ypaBHeHUsIM (KOMOWHUPOBAHHBIE 3a/jaun).

3agaua 4 Kakas Macca xJiopy/ia [MHKA ToTpeOyeTcst [i71si IPUrOTOBJ/IEHHUsS] paCTBOPA 3TOM COJIM 00bEMOM

500 mu. 1 ¢ KoHLeHTpanmen 1.15 Monb/n

(p-pa) = 500mn unu 0,5
c(ZnCL,) = 1.15mo5b/11

Peuienue:

m(ZnCL,) = n(ZnCL,) * M(ZnCL,)

M(ZnCL,) =136r/monb

c(p.B.) = n(p.s.) / V(p-pa)KoHLeHTpalysi XJIOpU/ia LIMHKa HaM JlaHa B
3a/jaue, a KOJIMYEeCTBO BellleCcTBa HaM He U3BeCTHa

n(p.s.) =c(p..) * V(p-pa)

n(ZnCL,) = 1.15mons/a * 0,5 =0,575mos1b

m(ZnCL,) = n(ZnCL,) * M(ZnCL,)

m(ZnCL,) =0,575mo7b * 136r/™mM0L =781

Haiitu:
m(ZnCL,) =?

OtBeT:

Inst npurotoBiaenus 500ma 1.15MpactBopa notpebyeTcst 78r
XJIOpU/ia LIUHKa




[HaHo: Perrenue:

V(p-pa) = 500mn umm 0,5 m(ZnCL,) = n(ZnCL,) * M(ZnCL»,)

c(ZnCL,) = 1.15monb/n M(ZnCL,) =136r/monb

c(p.B.) = n(p.8.) / V(p-pa)xoHiieHTpa1isi XJI0pK/ia LIMHKA HaM /laHa B
3ajiaue, a KOJIMUECTBO BellleCTBa HaM He HM3BeCTHa

n(p.s.) =c(p.s.) * V(p-pa)

n(ZnCL,) = 1.15mons/a * 0,5 =0,575Mo0/1b

m(ZnCL,) = n(ZnCL,) * M(ZnCL»,)

m(ZnCL,) =0,575mo5b * 136r/mMonb =78r

Hatitu:
m(ZnCL,) =?
OtBer: Inst mpurotoBnenus 500mn 1.15MpactBopa notpebyeTcst 78r
XJIOpUZa LIUHKa
3ajaHus:

3apaua 1. CKo/bKO rpaMMOB BO/IbI M KpUCTa/iorupara cynbdara Hatpust Na2SO4 - 10 H20

He00X0/IUMO B3sITh, UTOOBI TTOJTYUHTh PACTBOP MacCou 71 T, C MacCOBOM Jjo/iel CysibdaTa HaTpUs
20 %?

3agaua 2. OripefieMTh MacCy pacTBopa coiu ¢ MaccoBoi gosieit 20,00 %, KOTOpy HY>XHO TIpUOaBUTH K
150 r BoAbI /7151 IOJTyUeHUs1 pacTBOpa COJM € MaccoBo foseit 15,00 %.

3agaua 3. Beruncinre MOSIPHYIO KOHL[EHTPALMIO, MOJIIPHYIO KOHLIEHTPALUI0 SKBHUBA/JIEHTa U MOJISITTBHYHO
KOHLIeHTpaLMio pacTBopa ()ocOpHOIl KUCIOThI C MaccoBOM Aoneil 6 % (3HaueHUe TVIOTHOCTH pacTBOpa
HaliiiTe B MPU/IO)KEHUN).

3apaua 4. Onpepenute TATp pactBopa H2S04, ecyiu B 0,1 am3 sToro pactBopa cozaepxxutcsi 0,2 MoJib
CepHOM KUCJIOTBI.

3amaua 5. Kakoii 00beM pacTBOpa CepHOM KUC/IOTHI C MOJISIPHOM KOHI[eHTpalyel 2 Mo/b/qmM3 noTpedyeTcs

U151 TIOJIHOT'O pacTBOpeHust 9 T 6epusius?
Kpurepum ornjeHuBaHus:

OreHka «5» - BepHO pelleHo 5 3a/ad4,
OreHka «4» - BepHO pelleHo 4 3ajauy,
OueHka «3» - BEepHO pelleH03 3a/iauu

OueHka «2» - BepHO pelleHo MeHee 3 3a7a4

JIuteparypa, peKoMeHyeMasi K BBITOJTHEHHIO MPAKTHYEeCKOH padoThI:

1.Epoxun HO.M. Xumus A5 nipodeccuii ¥ crieliiaJbHOCTel TeEXHUYeCKOro U ectecTBeHHOOHayYyHOro
nipodusieit. 36C Akaaemust,2020r

16.  2.Tabpuensna O.C. Xumusi: yue0. 1715 cTyg. cpef. yueb. 3aBegernii/O.C.I"'abpuensiH,
N.I".OcTpoyMOB.-2-e u3g,., crep.- M.:3narenbckuii eHTp «Akagemusi»,2005., ri. 1

ITpakTHueckas padora Ne 17

Tema: PellleHWe TNPaKTUKO-OPHEHTUPOBAHHBIX pPACUeTHBIX 3aZlaHU Ha JUCTIepCHble  CHUCTEMB,
HCIT0/Ib3yeMble B OLITOBOM W TIPOM3BO/CTBEHHOM JesSTe/IbHOCTU UeioBeKa, C TO3UI[UH KO 3KOJI0rHUecKoi



0e30I1aCHOCTH TIOC/IeZICTBUM Y TPaMOTHBIX pellleHri TIpo0/ieM, CBI3aHHBIX C XUMUEH.

Ienn paboThl: MprMeHeHWe 3HaHUM O JUCTIEPCHBIX CCTeMaX TPH PellleHUH MPaKTUUeCcKuX 3azau
O6opyoBaHue:

1. YuebHuk

2. TeTpazb

3. Pyuka

4. ITepuopnueckas cucremMa Xumuyeckux 3yemMeHToB [I.11. MeHzeneeBa

5. b/aHK C 3alaHUSIMHU

OcHOBHbBIE TeopeTHYeCKHUE MM0/I0)KeHHS:

YucTsle BelljecTBa B IIPUPO/e BCTPeUarOTCs OYeHb pefKo. Kpucrasuibl UMCTBIX BelljeCTB — caxapa Uiv
TOBApEHHOM COJIM, HalTpUMep, MOYKHO TIOJTYUUTh Pa3HOTO pa3Mepa — KpPyIHbie U Mesikve. KakoB Obl HU ObLT
pa3mep KpUCTa/IJIOB, BCE OHU UMEIOT OJIMHAKOBYIO /ISl JAHHOTO BEIL|eCTBO BHYTPEHHIOKO CTPYKTYPY —
MOJIEKYJISIPHYIO0 WIX UOHHYHO KPUCTA/UIMUECKYI0 peLleTKy.

B mipupoje yailie BCero BCTpeuYaroTCs CMeCH pa3/IMuyHbIX BeljecTB. CMecH pa3HbIX Bel[eCTB B PA3/IMUHBIX
arperaTHbIX COCTOSIHUSIX MOTYT 00pa30BbIBATh TeTEPOTeHHbIE M TOMOTeHHbIe CUCTEMBI. TaKue CUCTEMbI MbI
OyzieM Ha3bIBaTh AUCITIEPCHBIMHU.

JIucriepcHO¥ Ha3bIBAeTCsA CUCTEMA, COCTOAIIAsI U3 ABYX WM 00/iee BeleCTB, MPHUYEM 0/HO U3 HUX B
BH/ie 0YeHb Ma/IeHbKHX YaCTUL] PABHOMEPHO pacnpe/jie/ieHo0 B 00’beMe APyroro.

BerriecTBo pacriaZiaeTcsi Ha MOHBI, MOJIEKY/IbI, aTOMBI, 3HAUMUT “APOOUTCS” Ha Me/Tbuakiiiie YaCTULBL.
“JIpobneHue” > AUCIIeprUpoOBaHUe, T.e. BEI[eCTBa AUCTIEPTUPYIOT [0 Pa3HBIX pa3MepPOB UaCTHI] BUAUMBIX U
HeBU/MMBbIX.

Bel1iecTBO, KOTOpOE MPUCYTCTBYET B MeHbIIeM KOJTMUeCTBe, IUCTIepPTUPYeT U pacripe/iesieHo B 00beMe
JIPyroro, Ha3bIBatoTOUCnepcHou ¢pazoti. OHa MOXKET COCTOSITb U3 HECKOJIbKUX BEIIeCTB.

BertiecTBo, IpUCYTCTBYOLI[ee B O0bllIeM KOJTMUeCTBe, B 00beMe KOTOPOro pacripe/iesieHa JucrepcHas ¢asa,
Ha3bIBAlOT OUCNepcHoU cpedotl. Mexly Hell U YaCTUI[aMU JAUCIIEPCHOM (ha3bl CyI[eCTBYET MTOBEPXHOCTD
pasjienia, O3TOMY JIMCIIepCHbIe CUCTeMbl Ha3bIBalOTCSI TeTeporeHHbIMU (HeOAHOPOAHBIMU).

W nucriepcHyto cpefly, U AUCTIEPCHYIO a3y MOTYT MPe/CTaB/IATh BelljeCTBa, HaXOSIIUeCs B Pa3/IMUHbIX
dI'peraTHbIX COCTOAHUAX — TBEPAOM, )KUJIKOM U ra3006pa3H0M.

B 3aBUCUMOCTH OT COUeTaHUSI arperaTHOr0 COCTOSTHUSI AUCTIePCHOM Cpe/ibl U AUCTIePCHOM (ha3bl MOXKHO
BbIJI€/IUTH 9 BHOB TaKHMX CUCTEM.

Tabauya
IIpuMepbI JUCIIEPCHBIX CHCTEM

JucniepcroHHast HMucnepcHas [TprMepbl HEKOTOPBIX TIPUPOAHBIX U OBITOBBIX

cpefa tbaza JIACTIEPCHBIX CUCTEM
la3 la3 Bcerga romoreHHast cmech (BO3JyX, IPUPO/HbIN ra3)
JKugkocTb TymaH, nonyTHbIM a3 C KarejabKaMu HedTH,

KapOropaTopHasi CMeCh B JIBUTATe/IsIX aBTOMOOuIel
(karrenibKu OeH3WHA B BO3ZyXe), a3p030J1

TBeppoe [Ten B BO3AyXe, AbIMbI, CMOT, CAMyMBbI (TIbUIbHBIE U
Bel|eCTBO riecyaHble Oypu), a3p030JIH

JKuakocTtb la3 [[Iunyyne HaTIUTKY, TIeHbI
JKuzgkoctsb Omyabcuu. JKujkue cpesibl OpraHysma (1asma KpoBH,

mumda, NMuieBapyuTebHble COKM), KUJKOe COZlepPyKUMOe
KJIeTOK (LiMToI/1a3Ma, Kaprornsia3mMa)

TBeppoe 3onu, renu, NacThl (KUCeIU, CTYJHH, K/len). PeuHol 1
Bel|eCTBO MOPCKOU WJ1, B3BeIlIeHHbIe B BOJe; CTPOUTE/IbHbIe
pacTBOpHI
TBeppoe Beijectso ['a3 CHe)XHbIM HaCT C My3bIpbKaMU BO3/lyXa B HeM, M0YBa,

TEKCTU/IbHbI€ TKaHH, KUPIINY YU K€PAMHKd, ITOPOJIOH,



TOPHUCTBIN I0KO/1a/l, TTIOPOLLKU

JKugkocThb BraxxHast 1iouBa, MeZULIMHCKUE U KOCMeTUUeCKue
cpezcTBa (Masu, TyIlb, TOMaZia U T. 11.)

TBepaoe ["opHbIe MOPO/bl, I[BETHBIE CTEK/Ia, HEKOTOPhIe CIIIaBbl

BeIIeCTBO

[To BeMMuMHE YaCTHI] BEIECTB, COCTABJSIOIIUX JUCTIEPCHYIO a3y, AWUCIEepCHbIe CUCTEMBI JeMSTCsS Ha
epyboducnepcHble (B3Becu) C pa3Mepamu uactul] 6omee 100 HM W mMOHKOOUcChepCHble (KOIOUTHBIE
pPacTBOpPbI WM KOJUIOM/IHBIE CHCTeMbI) C pa3Mepamu uactuil oT 100 go 1 HM. Ein >ke BeljectBo
pa3zipo6sieHo 10 MOJIeKyJ1 UM MOHOB pa3MepoM MeHee 1 HM, oOpa3yeTcsi TOMOTeHHasi CUCTeMa —pacmeop.
OHa 0/1HOpO/{Ha, TTIOBEPXHOCTH pasfiesia MeXKy YacTULlaMu U CpeJioi HeT.

JlucriepcHbIe CUCTEMBbI M paCTBOPHI OUeHb BaXKHBI B IOBCEIHEBHOMW KU3HU U B Tipupoge. Cyaute camu: 6e3
HWIbCKOTO W/a He COCTOsiIach Obl BenMKas LyBuUan3anus [IpesHero Erunrta; 6e3 BoAbl, BO3/lyXa, TOPHBIX
Mopo/] ¥ MUHepaJioB BooOII[e ObI He CyIljeCTBOBasia KUBasi TulaHeTa — Halll 001 oM — 3emsist; 6e3 K/IeToK
He ObLI0 OBl )KUBBIX OPraHU3MOB U T.JI.

B3BECH

Bsgecu — 3T0 ucIiepcHbIe CUCTEMBI, B KOTOPBIX pa3mep dacTuiibl (asbl 6osiee 100 HM. OTO Herpo3payHble
CUCTeMBI, OT/ie/lbHble YaCTULIbI KOTOPHIX MOXXHO 3aMeTUTb HeBOOPY)KeHHBbIM TI'yia3oM. [ucnepcHas ¢asa u
JIICTIepCHasi cpe/ia JIeTKO pa3Zie/IsitoTCs OTCTauBaHWeM, (UIbTpoBaHWeM. Takye CUCTeMbl pas/iesisitoTcs Ha:

1.9myabcuu (U cpesia, ¥ asa — HepaCTBOPUMBIe APYT B Aipyre XUAKOCTH). V3 BoApl M Mac/ia MOYKHO
NIPUrOTOBUTB 3MYJIbCUIO [TUTE/IbHBIM BCTPSIXMBAaHUEM CMeCH. DTO XOPOLLO U3BeCTHbIe BaM MOJIOKO,
mumda, BOJ03MYIbCUOHHbIE KPAaCKH U T.[,.
2.Cycnen3un ( cpefia — XHJKOCTh, (pa3a — HepacTBopuMoOe B Hell TBepzoe BelecTBO).UToObI
MIPUTOTOBUTH CYCIEH3WI0 , HaZl0 BeLeCTBO MW3MeIbYWUTh [0 TOHKOTO IOPOILKA, BBICHINIATH B
YKUJKOCTh ¥ X0poIIo B30ostate. Co BpeMeHeM YacTHIA BBIMAAYT Ha AHO cocyza. OueBHIHO, uem
MeHbllle YaCTHULIbI, TeM Jojblie OyAeT COXpaHSAThCS CYCIeH3us. JTO CTPOUTe/bHbie PaCTBOPHI,
B3BelleHHbIN B BOZle PeYHOM M MOPCKOW WJI, )KMBasi B3BeCbh MUKPOCKOMUUECKUX >KUBBIX OPraHrW3MOB
B MOPCKO! BO/le — IJIAHKTOH, KOTOPBIM ITUTAKOTCS] TUTAHThI — KUTHI, U T.J.
3.A3po30/14 B3BecH B rase (HampuMmep, B BO3/yxe) MeJKUX YaCTHUL] >KAJKOCTeN WU TBepAbIX
BelllecTB. Pa3nnyaroTcsi MbIY, AbIMbI, TyMaHbl. [lepBble /iBa BU/ja a3p030sieli Mpe/CTaBssiOT coO0M
B3BeCH TBEPJbIX YacTul] B ra3e (O6osiee KPyITHbIE YaCTHLIbI B TIBIISAX), TIOC/EJHUNA — B3BeCh Karlenek
JKUAKOCTH B rase. Hampumep: TymaH, rpo30Bble Ty4d — B3BeCb B BO3[yXe KareseK BOJbl, JbIM —
MeJIKUX TBepPZbIX YaCTHLl. A CMOT, BUCSIIMM Hafl KPYIHEUIIMMY rOpoJjaMU MUpa, TaKKe a3p030Jib C
TBep/I0M U )KUJIKOM AucriepcHo (a3oii. JKurtenu HacesleHHbIX MyHKTOB BOM3U LIeMEHTHBIX 3aBO/IOB
CTpa/IalOT OT BCerJla BUCAIIEH B BO3[yXe TOHYAMWIIEH I|eMeHTHOW IbUTH, 00pa3yrolleics Mpu
pa3MoJie 1IeMEeHTHOT'O ChIpbsi U TIPOJIyKTa ero obykura — KjiuHKepa. [IbIM 3aBOACKUX TPyO, CMOrH,
MeJlbuaiilliie KarebKd C/IFOHBI, BBUIETAIOUIMX W30 pTa OO/MBHOTO TPWINIOM, TAaKKe BpeJHbIe
a’poJio3u. A3p030/M UrParOT BaXKHYIO POJib B TIPUpOJe, OBITY W TIPOM3BO/ICTBEHHOM [1esiTe/IbHOCTH
yenoBeka. CkoruleHWe o00s1ak0oB, 00paboTKa Tojeli XWMHKAaTaMH, HaHeCeHHe JIaKOKPACOUHBIX
MOKPBITUI TIPU TIOMOILM Ty/IbBePU3aTOpa, JieueHue JbIXaTe/bHbIX MyTel (MHrassius) — IpuMephbl
TexX SIBJIeHUM M TPOLIeCCOB, TJe a3p030/M MPUHOCAT MO/b3y. A3p030/M — TyMaHbl HaJ, MOPCKUM
npuboem, BOMM3M BOZOMAZOB U (DOHTAHOB, BO3HUWKAIOIIAass B HUX pajyra [JOCTaB/sieT YeOBEKY
paZioCTh, 3CTETUYECKOe Y/0BOJIbCTBHE.
[ns xuMuu HauboJsblllee 3HauUeHWe WMEIOT JWCIIepCHbie CUCTeMbl, B KOTOPBIX CpPeZoi SIB/IsSeTCs BoJa U
JKUJIKMe PacTBOPBI.
[TpuposHast Bojja Bcerja CoOlep>KUT pacTBOPeHHbIe BelllecTBa. [Ipyupo/Hble BOJHbIe paCTBOPHI yUacTBYIOT B
MpoLieccax MoYBooOpa3oBaHUs M CHAOXKAOT pacTeHWs MUTaTelbHbIMU BellecTBaMu. CI0’KHBIE TIPOLIECCHI
JKU3HeJ|esITeIbHOCTH, TIPOMCXO/SAIIME B OpraHu3Max ueioBeKa M XKUBOTHBIX, TaK)Ke [MPOTeKaloT B pacTBOpax.
MHorve TexHOJ/IOTMUeCKre TpOoLiecChl B XMMUUECKOW U [JPYTUX OTPac/sX MPOMBIIJIEHHOCTH, Harpumep
roJiyueHue KUC/IOT, MeTasuioB, OyMaru, cofibl, y100peHui, MpoTeKaroT B paCTBOPax.



KOJUIOUJHBIE CUCTEMbI

Konnouodnble cucmembl (B TiepeBojie € Tpedeckoro “kojiia” — Kiieu, “enoc” BU Kieernomo0HbIe)—3TO TaKHue
[IMCTIepCHbIEe CUCTeMbI, B KOTOpbIX pa3Mep dactui] (a3el oT 100 #o0 1 HM. OTH YacCTULIbI He BU/HbI
HEBOOPY’)KEHHBbIM TI/1a30M, W JAWCIIepcHas (asa M JWCIiepcHas cpefla B TaKUX CUCTeMaxX OTCTauBaHUEM
pasziessiioTCs C TPYZAOM.

W3 Kypca obiteii 61onoruy BaM U3BeCTHO, UTO YaCTHUI[bl TAKOTO pa3Mepa MOYKHO 0OHapY>KUThb TIPY TTIOMOILL[A
y/IbTPaMUKPOCKOIIA, B KOTOPOM MCIO/b3yeTCsl MPUHLMI paccerMBaHus cBeTa. byiaroziapst 3ToMmy KosiouiHas
yacTHUla B HeM Ka)KeTCsl IpKOU TOUKOM Ha TeMHOM (PoHe.

Wx noppasfensT Ha 30714 (KO/UIOWHBIE paCTBOPbI) U Teyiv (CTYIHU).

1. KonnoudHble pacmeopbl, uau 304u.9T0 OOJIBIITMHCTBO KUAKOCTEH KUBOM K/IeTKU (LIUTOTIa3Ma, siiepHbIN
COK — KapuoIuia3ma, Cofiep>KMMoe OpraHOW/I0B U BaKyoJieil). I )KUBOro opraHusma B 1je7ioM (KpoBb, JuMda,
TKaHeBasi JKU/IKOCTb, THIL[eBapUTe/IbHbIe COKA U T.A.) Takue cucTemMbl 00pasyrOT KieH, Kpaxmas, Oenkw,
HEKOTOpbIe M0JIMMepBbl.

KosinouzHble pacTBOpPbl MOTYT OBITh TIOy4YeHbl B pe3ysbTaTe XUMHUYECKUX peaKLWi; Harpumep, TpU
B3aUMO/|eMICTBUM PaCTBOPOB CHU/IMKATOB KaIus WX HaTpus (“pacTBOPUMOroO CTeK/a”) C paCTBOpPaMy KUC/IOT
obpa3yeTcst KOJIJIOW/IHBIA pacTBOP KPeMHHEeBOW KUC/IOTHI. 30/ib 0OpasyeTcsi U MpH TUPO/M3e XJI0puja
xese3a (IIT) B ropsiueli Boze.

XapakTepHOe CBOMCTBO KOJIJIOMJHBIX PacTBOPOB — KX MPO3pauHOCTb. KosiowgHble pacTBOphI BHELIHE
TOX0’KH Ha UCTUHHBIE PAaCTBOPBI. VX OT/INYAIOT OT MOC/IeJHUX 110 00pa3yrolieics “cBeTsIIencs JoOpoXKKe” —
KOHYCY TpM TPOMYCKaHUM uepe3 HUX Jiyuya CBeTa. JTO siBjieHHe Ha3biBalOoT 3¢dekrom Tunpans. Bonee
KpYIIHble, UeM B MUCTUHHOM pAaCTBOpe, UaCTULbl [JUCIIEPCHOM (as3bl 30/ OTpPa)kalOT CBEeT OT CBOel
MOBEPXHOCTH, ¥ HaO/M0jaTesTb BUAUT B COCY/le C KOJIJIOWAHBIM PaCTBOPOM CBETSIIUICSA KOHYC. B MCTUHHOM
pacTBope OH He oOpa3yercs. AHamornuHbii 3(@QeKT, HO TONBKO AJsi a3pO30JbHOrO, a He >KUAKOTO
KOJIJIOW/Ia, BBI MOKeTe Hab/IoiaTh B IeCy ¥ B KWHOTeaTpax MpH MPOXO0’KAEeHHH Jiyua CBeTa OT KWHOarapaTa
yepe3 BO3/lyX KMHO3a/a.

&

[TpomyckaHue y4a CBeTa yepe3 paCcTBOPHI;

a - WCTUHHBIN pacTBop XJ10pyia HaTpus;
0 — KoJITIOUAHBIN pacTBOp rHApokcHa xese3a (I11).
Yactuipl AucriepcHod (as3bl KOJIJIOWAHBIX PACTBOPOB HEpPeAKO He OcCealoT Ja)ke TIpU AJIUTebHOM
XPaHeHUU H3-3a HelpepbIBHbIX COYJAPeHUl C MOJeKy/JlaM{ pacTBOPHUTES 3a CUeT TEeIJIOBOTO [BHKEHUSI.
OHM He C/TUMAKOTCS U TIPU COMM)KEHUU JIPYT C IPYTOM M3-3a Ha/IMUUS Ha WX TMOBEPXHOCTH OJHOMMEHHBIX
JIEKTPUYECKUX  3apsiloB. OTO OOBsCHSETCS TeM, UTO BelllecTBa B  KOJJIOWAHOM, T.e., B
MeJIKOpa3/ipo0/IeHHOM, COCTOSIHUM — 00/1afjafoT  OOJIbLION  TIOBEPXHOCTBIO. Ha 3TOM  MoBepXHOCTH
azicopoupyroTcst b0 TI0/I0KUTENTBHO, JIMO0 OTPULIATe/IbHO 3apshKeHHble MOHBL. Hampumep, KpeMmHueBas
KUCJI0Ta ajcopOupyer oTpuiiatenbHble HWOHBI Si0O32-, KOTOPBIX B pPacTBOpE MHOTO BC/E/CTBHE
JWCCOLMAaLM CU/TMKAaTa HaTpUS:
Wag3i0; — 2 Na* + 5105+

11 HgSng +1m 51032' — [HgSlDﬂn *m SiDgg'
KOJUIOHIHAL KOJUIOHIHAA JacTHITA
TACTHIIA C ancopGHpOE AHHEIMH HOHAMH

qaCTHHbI JKe C OIHOMMEHHBIMU 3apA/dMHU B3dMUMHO OTTA/IKUBAIOTCA WU ITO3TOMY He C/IMIIatOTCA.



Ho mipu ompeziesieHHBIX YC/IOBUSIX MOXKET TPOUCXO/UTH TIPOL[eCC Koaryasiuu. [Ipy KUrnsiueHuu HeKOTOPbIX
KOJIJIOW/IHBIX PacCTBOPOB TMPOUCXO/UT ZIeCOPOIHsI 3apsDKEeHHbIX MOHOB, T.e. KOJUIOW/HBbIE YACTHUI[bl TEPSIOT
3apsi. HauuMHatoT yKpymHSTBCS U ocefiaroT. To)ke camoe Hab/ofaeTcsi TPU TIPUIMBAHUM KaKOTO-TH00
3/IeKTpO/IUTa. B 3TOM C/lyuae KOJUTOUJHAst YacTHUIlA IPUTATHBAET K cebe MPOTHUBOIMOJIOXKHO 3apSHDKEHHBINA MOH
U ee 3apsiJ| HeWTpanIu3yeTcs.

Koazynsayus — siBneHve CIMMaHusi KOJUIOWJHBIX YAaCTHI] U BbIMIA/IEHUS UX B 0CAZIOK — HAOJIIOZAeTCst TIpH
HeWTpa/M3al[iK 3apsi0B 3TUX YaCTHUL], KOTAA B KOJUIOMIHBIA PacTBOpP J00aBJSOT 371eKTpoauT. [Ipu 3ToM
pacTBOp TIpeBpalljaeTCsi B CYCTMeH3U0 WK refib. HeKoTopbie opraHuuecKue KOJIJIOW/bl KOaryJupyroT Mpu
HarpeBaHuH (K/el, SUUHbIN 0e/10K) UM IMPH U3MEHEeHUH KMC/IOTHO-IIeJIOUHOM Cpe/ibl pacTBopa.

2. I'enu unu cmyOHU TIPeICTaB/ISIIOT COOOM CTyIeHUCThIe 0CaIKU, 00pa3yroIyecs Mpy KoaryJsiiuu 3o7eid. K
HUM OTHOCST 0OOJblIIOe KOJIMYEeCTBO TOIMMEPHBIX Tejield, CTO/b XOPOIIO HM3BeCTHbIe BaM KOH/UTEPCKHUE,
KOCMeTHYeCcKHre U MeIMLMHCKUe Ten (PKenaTyH, Xo/ofel, MapMenaz, TopT “IITuube MO/I0KO”) U KOHEUHO
ke OecKOHeyHOe MHOYKeCTBO TIPHUPOJHBIX Tesed: MuHepaibl (Omasn), Teaa Mefy3, XPSIiy, CyXOXKH/IWs,
BOJIOCHI, MbIllIeyHasi U HepBHasl TKaHU U T.[. McTopuio pa3BUTHs Ha 3emsie MOKHO OJJHOBPEMEHHO CUMTaTh
HCTOpUel 5BOMIOLIMK KOJ/UIOMJHOrO COCTOsiHUS BeljecTBa. COo BpeMeHeM CTPYKTypa rejiell HapyllaeTcs
(oTc/anBaeTcs) — U3 HUX BblJle/sieTCsl BoJja. JTO siB/ieHMe Ha3bIBalOT CUHEPe3UCOM.

3apganusn:
1. 3anosHUTe AAHHYH0 CXeMY C MCI0J/Ib30BaHHWEeM TeKCTa TeOpeTUueCKOW 4acTh

AucnepcHee

-
=

CHCTER B

]

. Pemiure 3ajauu:

2. O KakuXx JAUCIIepCHBIX cUCTeMax ueT peub B poMmaHe JK.BepHa « TanHCTBeHHBIN OCTPOB»?

«..Pyfly packonoTuiM Ha MesKMe KyCOYKM, 3areM Ilepecbinanyd yrieM. Ilog felicTBueM BO3AyXa,
HarHeTaeMoro Mexamu, 3Ta CMeCh IpeBpaTUIach B LIEBeJIALIMNUCS CI0H. . .»

«..Korga Bcro pyjy KosuesaHa IepeXIjM, B pe3ysbTaTe IOJyUWICS JKesle3HbIM KYIIOpOC, KpeMHeseM,
OCTaTOYHBIHN yTo/b 1 30/1a. Bce 3TO 1Mo/10KuM B KOpUary, HaroJTHeHHYIO BOJOH , ¥ pa30o/Tany B Hel...»

3. Ha crosie HaxouTCsl /iBa CTakKaHa C pacTBOpPaMH XJI0py/ia HaTpus U anbbymuyHa. Kak onpesienuts ,rje
KaKoW pacTBop?

4. Kakue qucriepCcHble CHCTeMbl TIPUMEHSIFOTCS B ObITy? IlpvBeauTe He MeHee 5 MPUMEPOB C yKa3aHHEM
TUIIA CUCTEMBI.
5. Kakue fgucriepcHble CUCTeMbl NIPUMEHSIOTCA B 371eKTpoHUKe? [IpuBenuTe mpumepbl C yKasaHUeM THUIIA

cuctembl. B KauecTBe yero OHU NMPUMEHSIOTCS?
Kpurtepum onieHUBaHUA:

OrieHka «5» - BepHO pelleHo 5 3aay,
OueHka «4» - BepHO pelleHo 4 3a/1auu,



OueHka «3» - BEpHO pelleH03 3a/1auu

OueHka «2» - BepHO pelLleHO MeHee 3 3a7ja4y

JIuteparypa, peKkoMeHyeMasi K BbINOTHEHHIO MPaKTHYeCKOH paboThbI:

1.Epoxun FO.M. Xumus a5 npodeccuii U crieliaibHOCTel TeXHUUeCKOro U ecTecTBeHHOOHayYyHOro
npoduneir. 3bC Akagemusi,2020r

17.  2.TabpuensH O.C. Xumust: yueb. ass ctyg. cpes. yue6. 3aBesennii/O.C.I"abpuensH,
N.T".OctpoymoB.-2-e u3f,., crep.- M.:M3aaTenbckuii LIeHTp «AKazemusi»,2005.,

IIpakTnueckas pabora Ne 18

Tema: lV3yueHue CBOWMCTB JUCIEPCHBIX CHUCTEM pa3HbIX BUJIOB: CYCIEH3WH, 3MYJIbCHH, KOJIJIOUJHOIO
pactBopa. CpaBHeHHe CBOMCTB WCTMHHBIX U KOJIJIOWJHBIX PacTBOPOB, BbISIBJIEHHE OCHOBHBIX pasIMuui
MEXJy HUMH.

Hennb padoThl: NPUMeHEHWe 3HaHUU O JWCTIEPCHBIX CUCTEMaXx IPH pelleHUH MPaKTUYeCKUX 3a/lay, yMeThb
CpaBHUBaTh pa3/MYHbIe UCTIEPCHbIE CUCTEMBI [Ijisl OTIpe/iesieH s 00JiacTeil X pUMeHeHust
O6opyoBaHue:

1. YuebHuk

2. TeTpazb

3. Pyuka

4. ITepyuoaunueckas cuctemMa Xumuuyeckux syemMeHToB [I.11. MeHpeneeBa

5. b/aHK C 3alaHUSIMHU

OcHoBHBIE TEeOpEeTHUYECKHE IO/I0KEHUA:
WcTuHHBIE U KOJIJIOWAHBIE PACTBOPHI

B pacTBopax BeljecTBa MOTYT HAXOAUTHCS B PAa3/IMUHBIX CTETeHSX JHCIEPCHOCTH (T.e. pa3apo0/IeHHOCTH).
BenumnHa 4acTHL] CJIy>KUAT BaKHBIM TTPU3HAKOM, 00YC/IaB/IMBAOIIMM MHOTHe (PU3NKOXUMHUYeCcKre CBOMCTBa
pacTBOpPOB.

[To BelMuKMHe YaCTHL] PaCTBOPHI Je/ATCS Ha:

1. icTuHHBIE pacTBOPHI (pa3Mep 4acTUL] MeHble 1 MKM) U

2. KonnoupHbie pacTBopsbl (pa3mep uactuil oT 1 o 100 Mkm).

Cwmecu c yactriamu pa3mepom 6osiee 100 MKM 00pa3yroT B3BeCH: CyCHeH3HH U SMYJ/IbCHH.

HcTuHHBIE PacTBOPBI MOTYT  ObITh HOHHBIMM WM MOJIEKY/IIPHBIMHM B 3aBUCUMOCTM  OT  TOTO,
JIMCCOLIMMPYeT /1M paCTBOPEHHOE BeIlleCTBO Ha MOHBI WIH OCTaéTcs B HeJHWCCOLMMPOBAHHOM COCTOSIHUU B
BU/IE MOJIEKYI.

Kononaable pacTBOpBI Pe3KO OT/IMYAIOTCA 10 CBOMCTBAM OT MCTUHHBIX PacTBOpoB. OHU reTeporeHHsbI,
TaK Kak UMelOT MOBepXHOCTh pa3ziesia Mexkly a3aMu — paCTBOPEHHBIM Bell[eCTBOM (/AMcnepcHOM (ha3oii) u
pacTBoOpUTe/ieM (AUCTIEPCHOHHOU CPefiou).

PacTBOpbI BBLICOKOMOJIEKYJISIDHBIX COeAMHeHUM: OenKoB, MovMcaxapyu/ioB, Kaydyka 00/a/ilatoT CBOMCTBaMU
KaK MCTUHHBIX, TaK U KOJUIOUJHBIX PaCTBOPOB U BBIZIEJISIOTCS B 0COOYIO TPyTIITY.

VictuHHbIe pacTBOpbI. Takue pacTBOpbI XapaKTePU3YHOTCS TIOJIHOW TOMOTEHHOCTBHIO Osarozgaps
OJVMHAKOBbIM pa3MepaM 4YacCTHUL] pAacCTBOPEHHOIO BelleCcTBAa M pPAaCTBOPUTENS U OTCYTCTBHUIO
MOBEPXHOCTeH pa3sfiesia MeXAy HuMU. VICTHMHHBIE pacTBOpPbl — 3TO OJHO(Aa3Hble [UCTEPCHBIE
cucteMbl. VICTUHHBIE pacTBOPHl XapaKTepU3YIOTCS  OOMBIION TPOYHOCTBIO  CBSI3U  MEX[Y
pPacTBOPEHHOM KUAKOCTBIO U pacTBopuTesieM. PacTBopeHHast )KUIKOCTh (BeILeCTBO) B JlalbHeNIeM
He OTJensieTcss OT pacTBOpUTeNs], OCTaeTCsl PaBHOMEDHO pacrpe/ie/ieHHOM B pacTBOpHTeJIe.
VIcTUHHBIN pacTBOp COXpaHsieT TOMOTeHHOCTb Heollpe/ie/iIeHHO [J0JIr0oe BpeMsi, eC/IM TOJIbKO B HEM He
MIPOMCXOJUT HUKAKMX CAMOINPOM3BOJIbHBIX BTOPHUYHBIX IIPOLIECCOB (HampuMep, THMpO/N3a,
OKUCJIeHUsl, ¢oTocuHTe3a). VcThHHBIe pacTBOphl OBIBAOT MOHHO-JWCTIEPCHBIMU U MOJIEKYJISIPHO-
JUcriepcHbIMU. Pa3mep 4yacTul] B IepBbIX COCTaB/sieT MeHee 1 HM, a pacTBOPeHHOE BeleCTBO
HaXO/IUTCSl B BUJe OT/e/IbHbIX I'M/IPaTHPOBAaHHBIX MOHOB M MOJIEKY/l B PaBHOBECHBIX KOJIMYeCTBax.
VIcTHHBIE PacTBOPHI BCer/ja Mpo3payHbl, OHU He [JO/DKHBI COZlepKaTh B3BeLleHHbIX YaCTUL] U 0cajKa.
OCo0eHHOCTBI0 ICTUHHBIX PACTBOPOB SIBJIIETCSI TO, YTO OHM TOMOTEHHBI ZiaXke TIPH pacCMaTPUBAaHUM B



3JIEKTPOHHBI MHUKPOCKOM. KOMITOHEHTBI, BXOJSIHE B MX COCTaB, HE MOTYT ObIThb pa3/e/ieHbl
HUKaKuM criocoboM. VctuHHBIE pacTBOphI xopoiro auddysaupyroT. K 3To rpymme OTHOCATCS
PaCTBOPBI 3/IEKTPOJIUTOB M HE3JIEKTPOJMTOB, TAKUX KAaK TJIFOKO3a, HAaTPUSl XJIOPH[], CITUPT, MarHUs
cyibdar u 1.1,

WcTrHHBIE PACTBOPBI BBICOKOMOJIEKY/ISIPHBIX COeAUHEHUM SIBJISIOTCS MOJIeKY/ISIPHO-AMCIIePCHBIMA
cUCcTeMaMH, KOTOpble 00pa3oBaHbl JUGUILHBIMA MakpomosieKynamu. C OJHOW CTOPOHBI, OHU
SIBJISIFOTCST OZJHO(a3HBIMKA TOMOTeHHBIMUA CHUCTeMaMH (KaK U HWCTUHHBbIE PacTBOPBI), a C APYyro —
UMEIOT HEKOTOpble OCOOEHHOCTH, CO/MMKAIoIHe WX C KOJUIOMAHBIMUA pacTBOpaMu (JIBWKeHUe
MOJIeKYJI, TI0Zj00HOe OpOYHOBCKOMY, Maible CKOpOCTH Auddy3uu, HecriocobHOCTb K Auaau3y,
TIOBBIIIIEHHAs CTIOCOOHOCTH K 00pa30BaHUI0 MOJIEKYJISIPHBIX KOMIIEKCOB Y HEKOTOPBIE JIDYTHeE).

Kontougubie pactBopbl. Ko/liou[HBIN pacTBOpP — 3TO reTeporeHHast JUCTIepCHOHHAsI CUCTeMa, B KOTOPOi
YaCTUIILI PACTBOPEHHOTO BeIlecTBa 00/1a[jal0T  YIbTPAMHUKPOCKOITMUECKOW (KOJIIOMAHON) CTereHbIo
npobsienust. Pa3mep uactuiy aucriepcHol da3bl coctaBisieT 1—100 HM. [laxke 3/1€KTPOHHBIE IMMEPCUOHHBIE
MHKDOCKOITBI He BCerjia /alT BO3MO>KHOCTb BU3yaJlbHO OOHApPYKUTh YaCTHLIbI AWCIIEPCHOHHOW (a3bl
KOJUIOU/IHBIX pacTBOpoB. K KO//IOMAHBIM pacTBOpaM OTHOCSITCSI 30714, pa3Mep UYacCTHI] B HUX [IOCTaTOYHO
Be/IMK M COCTaBsisieT Oomee 1/2 AjiiHBI CBETOBOM BOJIHBI, TIO3TOMY CBET HE MOXKET CBOOOJHO TPOXOJUTh
yepe3 HUX W TOJBepraeTcs 00JbIIeMy WM MeHbIIeMY pacceMBaHMIO. Byiarozapsi cBeTOpacCesiHUIO 30/1M
XapakTepusyrTcs ¢deHomeHoM TwuHjans, T.e. Bcerja, OCOOEHHO B OTPa)KeHHOM CBeTe, Ka)KyTCs
OTajIeCLIUPYIOIIMMH, MYTHBIMU. B OT/IMUMe OT WMCTUHHBIX PACTBOPOB 307U 00/1aJjal0T OY€Hb MasbIM
OCMOTUYECKUM [laBJieHHeM U, KaK C/e/CTBHe, BBICOKOM CTereHb0 Ja0W/IbHOCTH. JeMeHTapHbIMU
eUHULIAMUA B 30/I51X SIBJISIOTCSL CJIO’KHBIE CTPYKTYpDHBbIe 3/IeKTPOHEWTpa/ibHble arperatbl — MULIe/IbI.
Munennbl HaxoASTCSA B COCTOSIHUM 3/€KTPOIUTAYECKOW JUCCOLMAlMM U COCTOSIT W3 MAaCCHBHOIO
TMOJIMBAaJIEHTHOTO WOHAa — TPaHy/bl U COOTBETCTBYIOIIEr0 KOJMUeCTBA IPOTHUBOIMOJIOKHO 3apsDKeHHBIX
HMOHOB OOBIYHOTO pa3mMepa — TIPOTMBOMOHOB. $IApO TrpaHy/ibl TMpe/CTaB/isieT CO00W KpPUCTa/UTMUeCKUn
KOMITJIEKC 3JIeKTPOHENUTpa/IbHbIX aTOMOB WM MoOJjieKysl. HapykHasi (akKTWBHasi) YaCTh TPaHY/Ibl SIBJISI€TCS
azcopbionHol  obosoukoi  (cdepoit). OHa COCTOMT U3 HOHOB OJHOTO 3HakKa. [IPOTHBOHOHBI
pacrofaraTcs B MHTEPMUIIE/IIPHON >KUAKOCTH TI0 COCEACTBY C TpaHy/JaMd W HMEIOT HEKOTOPYHO
BO3MOKHOCTh CaMOCTOSITE/TLHOTO /IBI)KeHHs1. Takoe cTpoeHHe 30s1eli 00yC/IOBIMBAeT U UX CBOMCTBA.

Sa}l[al-[l/lﬂ: CpaBHI/ITe HCTUHHbBIC 1 KOJUVIOM/JHbIE€ PACTBOPLI 10 CJ1€AYHOILIUM IPHU3HAKaAM:

HNcTriHHBIE PAaCcTBOPHI KonnongHsie pacTBOpbI

Tunbl

JlucnepcHbie YaCTHIbI

Pa3mep uacTuiibl

IIpupopa

ITosiB1IeHue

CeauMeHTaLus

BuayMoCcTh YacTHIY

Kpurepumu orjeHuBanus:

OreHka «5» - 3ajlaHye BbITIOJIHEHO BepPHO TOTHOCTBIO
OrneHka «4» - 3a/jaHKe BBIMOJHEHO C HeOOBITUMH HeZI0UeTaMH
OrjeHka «3» - 3a/laHye BBITIOJTHEHO C OIMOKaMH

OueHKa «2» - 3aJjaHre He BbITIOJIHEHO

JIutepaTypa, peKoMeH/yeMasi K BBINO/THEeHHI0 MPAKTHYeCKO# padoThI:

1.Epoxun HO.M. Xumus j1st npodeccuii U Crieliia/ibHOCTel TeXHUUeCKoro U ecTeCTBeHHOOHay4yHOT o
ripousieit. 36C Akanemust,2020r

18. 2. Tabpuensan O.C. Xumus: yueb. anst cTyg. cpes. yueb. 3apeaennii/O.C.I"abpueisH,
N.I".OcTpoyMOB.-2-e u3g,., crep.- M.:3narensckuit ieHTp «Akagemusi»,2005.,



ITpakTHueckas padora Ne 19

Tema: KauecTBeHHbIe XMMHUUeCKHe peaKIVM, XapaKTepHble /il 0OHapyKeHUsi HeOpraHUYeCKUX BelecTB
(KaTMOHOB U @aHUOHOB)

[enp pabdoThl: TIpUMeHeHHEe 3HAHWM O KAaueCTBEHHBIX peakIUsiX [y O00Hapy>KeHHsT HeopraHhYecKuX
BelllecTB (KATUOHOB Y aHHOHOB)

O6opypoBaHue:
1. YuebHuk
2. Tetpagb
3. Pyuka

4. Ilepyoanueckas cucTeMa XUMHUUeCKHX 3jiemeHToB I.11. MeHeseeBa
5. bnank ¢ 3agaHusaMu

OcCHOBHBIE TeOpeTHUeCKHe MOJ/I0KEeHHS:
KauecTBeHHbIe peakKlUH [i/is1 oripe/ie/ieHHs1 KATHOHOB M aHUOHOB 3/IEKTPOJIUTOB (KUCJIOT, COTeM U 1ijesioueil)

KPOBSIHOW COJIU

3[Fe(CN)s]* =Fe,

Onpepensiembliit |  Onpegesnsiemoe PeakTuB f1s CoxkpariiéHHoe [Tpy3HaK peakuuu
KaTHUOH BeIIeCTBO oTIpe e IeHUsT HMOHHOE
ypaBHeHUe
H* BCe KHCJIOTBI Wupykatopsl: KpaCHbBIN
M-0 KpaCHbIM
JIaKMyC OeCIBeTHBIH
)
Li" COJIb JINTHUSI T1amsi KpacHOe OKpallliBaHue
Na* COJTb HATpPUsI T1aMst )KE/ITOe OKpallliBaHHe
K" COJTb KaJTst T1aMst (brosieToBOe OKpalllvBaHUe
Ca™ COJTb KaJbLUst riams KUPIUYHO-KPaCcHOe
OKpallliBaHHe
pacTBopuMast CoJib pacTBOPHI Ca”+ COs* = obpa3yeTcst 6esiblii 0caZioK
KaJTbIIUS KapboHaTOB CaCO; |
(N82C03)
Ba™* conb Gapust T1amst JKENTO-3e/1EHOe
OKpallliBaHHe
pacTBopuMasi CoJib cepHasi KUC/I0Ta Ba* + SO = OeJblii TUIOTHBIN 0CaZOK
Oapust (H2S0.), pacTBOpbBI BaSO4!
cyabthaTtoB (Na,SO.)
Cu* cosib Meau (1) T1amst 3e/1I6HOe OKpallliBaHWe
pactBopuMas cosib | PacTBop miénoun Cu®" + 20H = CUHUM CTYAEHHUCTBIN 0Ca/loK
meau(1l) (NaOH) Cu(OH),!
Fe* pacTBopyMas cob | PacTBOp wiénoun Fe*" + 20H = 3e/IEHBIN 0CafioK
xesesa (IT) (NaOH) Fe(OH),!|
PacTBOp KpacHoOM 3Fe* + Cunwmii ocafiok (TypHOy/ieBa
KPOBSIHOW CO/A 2[Fe(CN)e]* =Fe; CUHb)
K3[F€(CN)G] [FE(CN)G]Zl
Fe** pacTBOpUMasi COJib PactBop mwiénoun Fe’* + 30H = OypbIii 0caoK
xesiesa (I11) (NaOH) Fe(OH);!
PactBOp pomanuga Fe** + 3CNS = KpOBaBO-KpaCHbIN pacTBOp
aMMOHWUSI WM Kausi Fe(CNS);
(NH4CNS unu
KCNS)
PacTBOp XKEITOM 4Fe™ + CuHMii 0CazioK

(6epiyHCKast 1a3yphb)




K4[F€(CN)G] [FE(CN)6]3l

AP pacTBOpUMasi COJTb PacTBop mwénouun AP’* + 30H = >KereoOpa3HbIit 0CcaZioK
a/IFOMUHUSA (NaOH) Al(OH);! Genoro 1BeTa, KOTOPBIA
pacTBopsieTcs B U30bITKe
LIE/10UU
NH," COJIb aMMOHUS PactBop miénoun NH," + OH = obpa3yeTcs ra3 C pe3Kum
(NaOH) nipu NH;1 + H,O 3araxom
HarpeBaHUU
Ag’ pactBopumas cosib | CoJisiHasi KUCI0Ta Ag'+Cl = obpasyetcs Oesbiit
cepebpa WJIA paCTBOPHI AgClL TBOPO>XUCTBIN 0CaZl0K
XJIOpUJIOB
OH IE/10Un WH/UKAaTOPbI: MaJ/IMHOBBIM
dheHondTanenH JKEMTBIN
M-0 CUHUU
JIAKMYC
Cl COJIsIHast KAC/I0Ta pacTBOp HUTpaTa Ag'+Cl' = obpasyetcs Oesbiit
Y XJIOPU/IbI cepebpa (AgNO;) AgCl!| TBOPOXXUCTBIN 0CaZIOK
Br 6poMoBOJOpPO/HA pacTBOp HUTpaTa Ag' +Br = oOpa3yeTcst )KeTOBaThIN
s KUCJI0Ta U cepebpa (AgNO:s) AgBr! TBOPO>XUCTBIN 0CaZl0K
Opomu/IbI
r HO/I0BOZIOPOHAs pacTBOp HUTpaTa Ag'+T =Agll oOpa3syeTcst KENThIA
KUCJ/IOTa U cepebpa (AgNOs) TBOPO’KUCTBIN 0Ca/IOK
WO IbI
S* cybduzbl CwibHbIe KACIOTBI | S + 2H" = H,S1 obpazyeTcsi ras ¢
(HCIl, HNOs, H,SO.) HeNpPUSITHBIM 3arlaxom
pactBopumbie comi | S+ Cu®* = CuS! | o6pa3syercst uépHbIii 0CaZioK
mveu (11)
SO~ cynbdaTel PacTBOPUMBIE COJU SO,/ + Ba* = Oestblit 0cafoK
Oapusi BaSO,!
NOs HUTpAThI menb (Cu) u Cu + NOj + obpa3yeTcst Oypblii ra3
KOHL|eHTPUPOBAHHasI 2H" = Cu*" +
cepHasi KUCJIoTa NO;t + H.O

TSI OTIpe e IeHHUsT
a30THOU KUCJIOThI

UCIIO/IB3YeTCs
TOJILKO Mée[lb
PO.* oprodocdatsl pacTBOp HUTpaTa 3Ag" + PO, = | obGpasyercs EThIi 0CafjoK
cepebpa (AgNQOs) Ag:;PO, |
CrO,~ XPOMaThI pactBopuMble comu | Ba** + CrO,” = | obpa3yercs KEThli 0CajoK
Oapusi BaCrO, |
COs* KapOOHaThI CusibHBIE KMCTIOThI COs* +2H" = obpa3yeTcst OecLBeTHBIM ra3
(HCIl, HNOs, H,SO.) CO,t + H,O 6e3 3araxa
SO5* CynbGUTHI CuibHBIE KUC/TOTHI SO;* +2H" = obpasyeTcs ra3 C pe3Kum
(HCL HNO3, H2SO4) SOZT + Hzo 3dIl1axoM

3agaHuna:

1.B  dyeThplpex TIPOHYMEPOBAHHBIX TPOOMpPKax HaxoAATcsi pa3baBieHHble BOJHbIE PaCTBOPHI
HeopraHuuyeckux BelliecTs. O HUX U3BeCTHO Crleflylolee:

— Bell[ecTBa U3 MpoOUPOK 1 1 2 HEUTPaNIU3yIOT APYT APYTa;

— TIpY CMELIMBAHUM COZlep>KUMOro npobupok 1 u 3 obpasyetcs Gesblii 0CaioK;

— TP B3aUMOJIENICTBUU COZIEP)KMIMOTO TIPOOMPOK 2 U 4 BbifesnsieTcs ra3 (H.y.) C XapaKTepHbIM
3araxoM.

YcTaHOBUTe COOTBETCTBHE MEXIy Ha3BaHHEM HEOPraHWYeCKOro BeIecTBa M HOMEPOM IpOOWpPKH, B
KOTOPOM HaxOJUTCsl PaCTBOP JJaHHOI'O BelljeCTBa.

HA3BAHUE BEHIECTBA



A) Hutpat 6apus
B) ruzpokcuz Kamus
B) xsopus aMMoHus
I') cepnas kucnora
Ne [TPOBVPKU

A WN -

Omeem 3anuwiume 8 sude couemaHusi Oyk8 u yugp, cobmodas aagpasumtyro nocredosamenbHOCMb OyK8
nesoeo cmonbya, Hanpumep: A1B3B4T2.
CocTraBbTe ypaBHEHHsI BO3MO>KHbBIX peaKLvii

2. Ipy IpomnyCKaHUM YT/IEKHUC/IOTO ra3a yepe3 YeThipe MPOOMPKU C PACTBOPAaMH BEILeCTB B IBYX U3 HUX
HabJTr0/1a/10Ch TIOMYTHEHHE PaCcTBOPOB. B 3THX ByX MpoOMpKax HaXOAWUIUCH BeleCcTBa:

a) TUIPOKCH]] Oapusi
0) rUIpoKapOOHaT Kaust
B) CU/TUKAT KaJvs

r) TUJPOKCHJT HATPUS

1)a,B

2)6,B

3)a,r

4)0,T

OTBeT NoATBEpUTE YPaBHEHUSIMU peaKLIMH.

3.YcTaHOBUTE COOTBETCTBHE MEXIY BYMs BellleCTBAMU M PEaKTUBOM, C TIOMOIIbI0 KOTOPOT'0 MOXXHO
pa3/IMuUKTh 3TU BelleCTBa.

BEIITECTBA PEAKTHB

A) CaCl, u NaCl 1) marmye

B) NaCl u Ba(NOy), 2) Agl

B) Na,S0, u SrCl, 3) HNO,

I'' KOH u LiCl 4) Na,CO,
o) KCI

ITpuBesyTe ypaBHEHUS peakLH.

Kpurepumu orjeHuBanus:

OrieHka «5» - 3a/jaHye BBITIOJIHEHO BEPHO ITOIHOCTHIO

OueHka «4» - 3ajiaHue BBIIOJHEHO C HeOOJBIIMMH He/loueTaMu
OneHka «3» - 3aJjaHue BBITIOJIHEHO C OIIMOKaMU

OneHka «2» - 3a/laHye He BBIIIOJIHEHO

JIutepaTypa, pekoMeH/yeMasi K BBINIO/THEHHIO MPAKTHYeCKOo# padoThI:
1.Epoxun FO.M. Xumus g1 npoeccrid ¥ crieliiaJbHOCTeH TeEXHUYeCKoro U ectecTBeHHOOHayYyHOro
npoduneit. 9bC Akagemus,2020r



19.  2.Tabpuensn O.C. Xumusi: yue0. 115 cTyg. cpef. yueb. 3aBegernii/O.C.I"'abpuensiH,
N.I".OcTpoyMOB.-2-e u3g,., crep.- M.:3narenbckuii eHTp «AkazemMusi»,2005

ITpakTHueckas padora Ne 20

Tema: [IpoBesieHNe KaueCTBeHHbBIX PeaKLfii, UCIOb3yeMbIX /1J1s1 0OHapy KeHHsl KaTUOHOB | rpymnmbl (Kanus,
HaTpWisi, MarHusi, aMmMonws), 11 rpyrmel Ha ipumepe G6apws, 111 rpyrime - cBuHLE, [V rpymme - amtomunus, V
rpyrnsl - xene3a (II u III), VI rpynmbl - Hukens. OrnvcaHve HaOur0/jaeMbIX SIBJIEHHM U COCTaBJIeHHe
XUMHUYECKUX peakLyi

Iless paboThl: TIpUMeHEHWe 3HAaHW O KauyeCTBEHHBIX peak[Usx /1 OOHapy)KeHHsI HeopraHU4eCKuX
BelllecTB (KATUOHOB Y aHHOHOB)
O6opypoBaHue:

1. YuebHuk

2. Tetpazb

3. Pyuka

4. ITeproguyeckas cucTeMa XuMU4YeCKUx sseMeHToB [I.11. MenzeneeBa

5. biiaHk ¢ 3ajaHuAMU

OcHOBHBbIE TeopeTHYeCKHe T10/I0)KeHUA:
CM.T eOpeTHUecKyo uyacTb 1p. paboTsr Ne21

3apganusn:

1.CocTaBbTe ypaBHeHHs peaKiuii //isi 00HapYXKeHUsl KaTUOHOB | rpyTimibl (Kasiusi, HaTpusi, MarHus,
aMMOHHS)B MOJIEKY/IIDHOM U MOHHOM BH/IaX.

2. CocTaBbTe ypaBHeHHs peaKiiuil /i/isi 00HapyKeHHusi KaTHoHa 0apusi B MOJIEKY/ISIPHOM Y MIOHHOM BH/IaX.
3. CocTaBbTe ypaBHeHHs PeaKLuii /i/isi 00Hapy)KeHUsl KaTHOHA CBUHIIA B MOJIEKY/ISIPHOM ¥ MOHHOM
BHU/IAX.

4. CocTaBbTe ypaBHEHHUsI PeaKI{ui A/1s1 00Hapy)KeHHs KaTHOHA a/FOMUHKS B MOJIEKY/ISIPHOM Y HOHHOM
BHU/IAX.

5. CocTaBbTe YpaBHEHHS peaKIiHil i 00Hapy)XKeHHs KaTHOHa ykesie3a (2 v 3) B MOJIEKY/ISIPHOM U
WOHHOM BU/IaX.

6. CocTraBbTe ypaBHeHHUs PeaKI[Ui A/Isi 00HAPY)KeHUsI KaTMOHA HUKe/IsI B MOJIEKY/IIPHOM ¥ HOHHOM
BU/IAX.

Kak MoryT noMous rosiy4eHHble 3HaHWs B OCBOEHHMH Balllek CrieliiaaibHOCTH?

Kpurepumu orjeHuBanus:

OreHka «5» - BBITIOJIHEHO BepHO 6 3aiaHui

OueHKa «4» - BBITIOJIHEHO BEPHO 5 3aJjaHui

OreHKa «3» - BBIINOJHEHO BEPHO 3 3a/laHUs

Or11eHKa «2» - He BBINOJHEHO

JIuteparypa, peKoMeHJyeMasi K BbINOJTHEHHIO MPAaKTHYeCKOH paboThbI:

1.Epoxun FO.M. Xumus a5 npodeccuii U crieliiaibHOCTel TeEXHUUeCKOro U ecTecTBeHHOOHayYyHOro

npoduneir. 3bC Akagemusi,2020r

20. 2. Tabpuensn O.C. Xumusi: yueb. as cTyA. cpef. yued. 3aBegennii/O.C.I"'abpuensH,

N.I".OcTpoyMOB.-2-e u3fg,., crep.- M.:3narensckuii 1eHTp «AkageMusi»,2005., ri. 1
IIpakTnueckas pabora Ne 21

Tema: TIpoBejjeHMe KaueCTBEHHBIX peaKIWi, WCIOIb3yeMbIX [jisi OOHapy>KeHHWs aHWOHOB: KapOoHaTa,
docdara, cynbdara, cynbduga, HUTpaTa, Xjaopuja u ap. OnvcaHre HabJIOJaeMbIX SBJIEHUN U COCTaBJIEHHE
XUMUYECKUX peakiuii

Ilesp paboThl: TpUMeHeHWe 3HAHWM O KayeCTBEHHBIX peak[usx [ OOHapy)KeHHsI HeopraHH4ecKuX
BeleCTB ( aHUOHOB)



O0OopyoBaHue:
1. YuebHuk
2. TeTpazb
3. Pyuka
4. ITepyoanueckas cuctemMa Xumuuyeckux 3emMeHToB [1.11. MeHzeneeBa
5. baHK ¢ 3aiaHUSIMHA

OcHOBHBIE TeopeTHUYeCKHe T0/I0)KeHU:
CM.T eopeTHUeCcKyH0 4acTb mp. pabotsr Ne21
3agaHus:

1.CocTaBbTe ypaBHeHHs peaKiuii /iisi 00HapyKeHusi KapboHaT- MOHA. 3aruILIKTe ero B MOJIEKY/ISIPHOM U
HWOHHOM BUJAX.

2. CocTaBbTe ypaBHeHUs peaKIui J/isi 00HapyKeHusi pocdar- MOHA. 3alrHUIInTe ero B MOJIEKYJIIPHOM U
MOHHOM BHU/aX.

3. CocTaBbTe ypaBHeHUs peaKlui J/isi 00Hapy)KeHusl Cy/ib(daT- MOHA. 3alUIlINTe er0 B MOJIEKY/ISIPHOM U
MOHHOM BHU/aX.

4. CocTaBbTe ypaBHEHHUsI PeaKI[ui AJ/is1 00Hapy>KeHHsl CyIb(u- MOHA. 3alUIINTe er0 B MOJIEKY/ISIPHOM U
MOHHOM BHU/aX.

5. CocTaBbTe ypaBHeHUs peaKIUi /isi 00HAPY)KeHHUsI HUTPAT- MOHA. 3alMIINTe ero B MOJIEKY/ISIPHOM U
HMOHHOM BHJaX

6. CocTaBbTe ypaBHeHUs peaKIui /isi 00HAPY)KeHHUsI X/IOPH/I- MOHA. 3aluIlIMTe ero B MOJIEKYJ/ISIPHOM U
HMOHHOM BHJaX

7.Kak MOTyT IOMOUb TI0/TyueHHbIe 3HaHUSI B OCBOEHWH Balllel Criel[iaabHOCTHU?

Kpurtepun onieHUBaHuA:

OreHka «5» - BBIIIOJIHEHO BepHO 6 3afaHui
OrieHKa «4» - BBITIOJIHEHO BePHO 5 3aJjaHui
OrieHKa «3» - BBIINOJIHEHO BePHO 3 3a/laHUsA
O11eHKa «2» - He BBIIIOJTHEHO

JIuteparypa, peKoMeHJyeMasi K BbIINOJTHEHHIO MPAaKTHYeCKOH paboThI:

1.Epoxun FO.M. Xumus A5 npodeccuii U crieliiaibHOCTel TeXHUUeCKOro U ecTrecTBeHHOOHayyHOro
npoduneir. 36C Akagemus,2020r

21.  2.Tabpuensu O.C. Xumus: yueb. ans ctya. cpe. yueb. 3apegennii/O.C.I"abpuensH,
N.I".OcTpoyMoB.-2-e u3fj., crep.- M.:3narenbckuii LieHTp «AkageMusi»,2005., ri. 1

IIpakTHueckas padora Ne 22

Tema: KauecTBeHHbIe XMMHUUECKHWE PeaklMd, XapaKTepHble [T OOHApy)XeHHsl OT/e/NbHBIX K/IaCCOB
OpraHuYecKyx coeJMHeHUM: (eHOOB, anbIern0B, KpaxmMasa, YKCyCHOM KUCIOThl, AMUHOKHC/IOT, Oe/IKOB.

Hens paboThl: TpUMeHeHHWEe 3HAHWK O KaueCTBEHHBbIX peakI[UsaX /s OOHapy>KeHWsl OpraHuYeCKUX
BellleCTB .
O6opyaoBaHue:

1. YuebHMK

2. Tetpagb

3. Pyuka

4. Ilepyoanueckas cucTteMa XUMHUUeCKHX 3jiemeHToB I.11. MeHeseeBa

5. bnaHk ¢ 3agaHusamu



OcCHOBHBIE TeOpeTUUECKHE TI0/IOKEHUA:

KauecTBeHHBIEe peaKI[ui OPraHUYeCcKON XUMHH.

1. KauecTBeHHasi peakijusl Ha ajikaHbl. Onpe/ie/lvTh, UTO KaKOe-TO BEIleCTBO B CMeCU WJ/IU B UMCTOM BU/Jie
aJIKaH, HeCJIOKHO. JI71st 3Toro ra3 mbo Mo KUrat0T — ropeHue alKaHOB COTIPOBOXKAETCS] CHHUM
rsiaMeHeM, MO0 TIPOTYCKaloT uepe3 pacTBOP TiepMaHraHaTa Kaust. AJIKaHbI He OKUCSTFOTCS
TepMaHraHaTOM KaJIisi Ha X0JI0/y, BC/Ie/ICTBHE 3TOTO PAaCTBOP He Oy/IeT U3MEeHSITh OKPACKY.

2. KauecTBeHHasi peaklis Ha ajiKeHbI. YT0Ob! yOeIUThCS B HAIMUMU ajikeHa, Hy>KHO TPOIYCTUTh ero B
pacTBOp nepMaHraHara Kanusi (peakyus BazHuepa). B xoze peakuyy pacTBop 006eCLiBeTUTCS, BbIlalaeT
OypbIii Arokcuz Mapradiia MnQO, (peakijusi Ha IpUMepe 3THJIeHa):

3C,H4 + 2KMnO, + 4H,0 > 3CH,0OH-CH,0H + 2KOH + 2MnO, !

Tak ke, a/iKeHbl 00eCLIBeUMBAIOT OPOMHYO BOJY:

C2H4 + BFQ > C2H4BF2

BpomHast Bozia oOeciiBeuriBaeTcsi, 00pa3yeTcsi AMOPOMITPOU3BOHOE,

3. KauecTBeHHas peaknusi Ha aJIKUHbI. AJIKUHBI MO>KHO BBISIBUTH U TI0 peaki[uu BarHepa wiu ¢
TIOMOII[bI0 OPOMHOM BO/IBI:

3C,H; + 8KMnO, > 3KOOC-COOK + 8MnO,! + 2KOH + 2H20

Csz + 2BF2 _— > CQH2BF4

ANKWHBI C TPOMHOM CBS3bI0 Y KPailHero aToma yriepo/ia pearupyrT C aMMHauHbIM pacTBOPOM OKCH/A
cepebpa (rugpokcuy auamuHcepebpa (1)) (peakmue Toanenca):

C,H, + 2[Ag(NHs),]OH -> Ag,C,l + 4NH;1 + 2H,0

[MonyuuBiuuiics atetuieHn cepebpa (I) BeirazaeT B 0Ca/ioK.

AJKVHBI, y KOTOPBIX TpPOMHas cBsi3b B cepesivHe (R-C-=C-R) B 3Ty peakijuto HeBCTynaroT.

Takasi criocOOHOCTb aIKMHOB — 3aMelliaTh IPOTOH Ha aTOM MeTasl/a, TIoJ00HO KUCIioTaM — 00yC/IOB/IeHO
TeM, YTO aTOM yTJiepo/ia HaXOAUTCSl B COCTOSTHUM SP-TUOpUIM3aLiuK U 3/1eKTPOOTPULIATe/IbHOCTh aToOMa
yrjepozia B TAKOM COCTOSIHUM TakKas )Ke, Kak y a3oTa. BciecTBue 3T0ro, aTom yriepoja CUibHee
obororaeTcst 3/IeKTPOHHOM TJIOTHOCTBEO U TIPOTOH CTAaHOBUTCS TIOABYKHBIM.

4. KauecTBeHHas peakijusi Ha anbjerujbl. O/Ha U3 caMbIX UHTEPECHbBIX KaueCTBEHHBIX PeaKLvii B
OpraHUueCcKOl XUMUU — Ha ajberuibl, MpefiHa3HaueHa UCKTIOUUTeTHHO [IJisl BLISIBJIEHUS COeIMHEeHNH,
coJiepXKallux anbAeruiHyto rpymnmy. K anpaervy npuavBarOT aMMHauHbIN pacTBOP OKCH/ia cepebpa,
peaki[usi ujleT TIpU HarpeBaHuu:

CH;-CHO + 2[Ag(NH3),]JOH —t—> CH3-COOH + 2Ag! + 4NH;1 + H,O

Ec/u ombIT MpoBe/ieH rPaMOTHO, TO BhIJE/ISFOLeecs: cepeOpo MOKPhIBaeT K010y POBHBIM C/I0€M, CO3/aBast
3¢ dekT 3epkana. IMeHHO 103TOMY peakijysi Ha3bIBaeTCsl peakyuell cepeOpsiHO20 3epKaa.

[TpumeuaHue: peakiyeil cepeOpSTHOTO 3epKajia TakKe MOYKHO BBISIBUTH METAHOBYIO (MypPaBBHHYH0) KUCJ/IOTY
HCOOQOH. IIpu yeM TyT KUCJ/IOTa, €C/IM Mbl TOBOPUM IIPO anbjerubl? Bee mpocTo: MypaBbrHas KUC/I0Ta —
e/IMHCTBeHHasi 13 KapOOHOBBIX KUCJIOT, COJieprKalllasi OAHOBPEMEHHO asb/IeTUAHYI0 U KapOOKCHTBHYTO
TPYIIIIbL:

B xoje peakuyy MeTaHOBast KUC/I0Ta OKUC/ISIETCS IO YTOJIbHOM, KOTOpasi pa3/araeTcsi Ha yrieKUcbli ra3 u
BOJY:

HCOOH + Z[Ag(NH?,)z]OH —t—> COzT + 2H20 + 4NH;1 + 2Agl

[ToMuMO peakiy cepeOPSIHOTO 3epKaJjia CyIeCTBYeT Takke peakius ¢ ruapokcugom meau (II) Cu(OH)s.
[17151 3TOTO K CBEXXeNpUroToBIeHHOMY ruipokcuay meau (1) ;o6aBsitoT abieru/] U HarpeBaroT CMeCh:
CuSO, + 2NaOH > Na,SO, + Cu(OH),!

CH;-CHO + 2Cu(OH), —t—> CH3-COOH + Cu,0O! + 2H,0

Beinagaet okcug meau (I) Cu,O — ocaziok KpacHOTO 1jBeTa.

E1e ofvH MeTo/ oripefiesieHUs ajibJeru/ioB — peakius C 1{eJI0YHbIM pPacCTBOPOM TeTpauogomepkypara (1)
KaJlvisl, U3BeCTHBIM HaM U3 Npe/blAylillel CTaTby Kak peakTuB Heccriepa:

CH;-CHO + K[Hgl.] + 3KOH > CH;3-COOK + Hg! + 4KI + 2H,0

I[Tpu mobaBieHNH anb/ieruzia K pacTBopy (hyKCMHCEPHUCTOW KHUC/IOThI paCTBOP OKPAIIIMBAETCS B CBETJIO-
(broneToBbIM 1IBET.

5. KauecTBeHHBbIE peaklii Ha ciUPThl. CIIUPTHI 110 KOJTMUECTBY TUAPOKCU/IBHBIX IPYTIIT OBIBAIOT OZIHO-,
[IByX-, MHOTOaTOMHBIMHU. []/7151 OJHO- 1 MHOTOaTOMHBIX PeaKL[M1 pa3/uyHbI.




KauecTBeHHbIe peaklMy Ha O/JHOATOMHbIE CITUPTHI:

[Tpocreiilliast KaueCTBeHHasl peaklysi Ha CITIUPThl — OKUCJIEHWe CITUPTa OKCHUJOM Meu. [171s1 5TOro napsl
CrMpTa NMPOMYCKaT Ha/l PaCKa/lleHHbIM OKCHZIOM MeJii. 3aTeM I0JyUeHHbIN abJerus, yaaBirMBaT
(hyKCHHCepHHCTOM KMC/IOTOM, paCTBOP CTAaHOBUTCS (DHOJIETOBBIM:

CH;-CH,-OH + CuO —t—> CH3-CHO + Cu + H,0O

CrupThl UAEHTUOUIMPYIOTCS TIP000I JIyKaca — KOHII. PAaCTBOP COJITHOM KUC/IOThI M XJIOpUZA ITUHKA. [Tpu
MIPOIYCKaHWM BTOPUYHOTO WM TPETUYHOTO CITUPTA B TaKOM pacTBOp 06pa3yeTcsi MaC/IsTHUCTBIN 0Ca/ioK
COOTBETCTBYIOILIEr0 alKUIXI0PUAa:

CH;-CHOH-CH; + HCl —ZnCl,—> CH;-CHCI-CH;31 + H20

[TepBHUYHBIE CIUPTHI B PEAKIL[MIO He BCTYIIAOT.

Elije oZiHUM M3BeCTHBIM METO/IOM SIBJIsieTCsl HoZohopMHasi rpoda:

CH;-CH»-OH + 41, + 6NaOH > CHI;! + 5Nal + HCOONa + 5H,0

KauecTBeHHbIe peakliii HA MHOTOATOMHbI€ CIIUPTHI.

HawuboJiee u3BecTHast KaueCTBeHHas1 peaki[isi HA MHOTOaTOMHbIe CIIUPThI — B3aUMO/IeHCTBHE UX C
rugpokcuzsom meau (I1). T'vugpokcus pactBopsieTcst, 00pa3yeTcst Xe/laTHbIM KOMIUIEKC TeMHO-CHHEro 1[BeTa.
OOpatuTe BHUMaHHe Ha TO, UTO B OT/IMUMU OT a/ibJIETHI0B MHOTOAaTOMHbIE CITUPTHI pEAarupyroT C
rugpokcuzsom meau (I11) 6e3 HarpeBanusi. K mpumepy, npy NpuIMBaHUM TIML[epHHa 00pa3yeTcst ruLepar
megu (I1):

6. KauecTBeHHBIEe peakly Ha Kap0oOHOBbIe KHC/IOTHI. Ha KapOOHOBbIE KUC/IOTBI OOBIYHO TIOAUEPKHUBAIOT
oOpa3oBaHUe [[BeTHBIX 0CAaJKOB C TsDKeIbIMU MeTasilaMd. Ho Harboree ocyiijecTBUMasi KaueCTBeHHast
peakiust Ha MeTaHoBYt0 kucsotry HCOOH. TIpu jo6aBieHyr KOHI|EHTPUPOBAHHOM C€PHOUM KUCIOThI
H>SO, K pacTBOpY MypaBBMHOM KMCJIOTHI 00pa3yeTcs yrapHbIi ra3 v Bojia:

HCOOH —H,S0,—> COt + H,O

YrapHblii Ta3 MOXKHO TI0/I)Keub. ['OpUT CUHEM I/laMeHeM:

2CO + O, —t—> 2CO0O;,

M3 MHOTOOCHOBHBIX KHUC/IOT paCCMOTPUM KaueCTBEHHYHO peaklyio Ha 1iaBesieByr0 H,C,04(HOOC-COOH).
Ipu no6aByieHny K pacTBOPY LijaBesieBOi KUCIOTHI pacTBop cosu Meau (1) BbimazeT ocafjok okcanata Meau
(I1):

Cl.lz+ + C2042- > CUCzO4l

[laBeneBasi KMUCIOTA TaKKe, KAK U MypaBbUHasl, pa3/iaraeTcsi KOHLIEHTPUPOBAaHHOW CEPHOM KUC/IOTOM:
H,C,04 —H,SO,—> CO1 + CO.t + H,O

7. KauecTBeHHbIe peakliid Ha aMUHbI. Ha aMUHbBI KaueCTBEeHHbIX peakLMi HeT (3a NCK/TIoUeHUeM
aHuaMHa). MOXXKHO [J0Ka3aTh HaJIMUMe aMUHA OKpalllMBaHWEM JIaKMyCa B CUHUM LiBeT. Ec/v ke aMUHbI
HeJb3$1 BbISIBUTh, TO MOXKHO Pa3/IMUUTh MIEPBUYHBIA aMUH OT BTOPUYHOI'O MyTeM B3aUMOZENCTBUS C
asoructoi kucsiotoit HNO,. []nst Hauasia Hy>KHO ee IIPUrOTOBUTD, a 3aTeM I00aBUTh aMUH:

NaNO, + HCl > NaCl + HNO,

[TepBuuHbIe faroT a30T Ny:

CH3-NH, + HNO, > CH3-OH + Nt + H,O

BTopuuHble — alKWITHUTPO30aMUHBI — BellleCTBa C pe3KKM 3anaxoM (Ha npumMepe
JMMeTU/THUTPO30aMHHa):

CH;3-NH-CH; + HNO; > CH3-N(NO)-CH; + H,O

TpeTruHble aMUHBI B MATKUX YC/10BUsiX ¢ HNO, He pearupyror.

AnnnmH obpa3syeT ocafjoK Tipu o0aByieHnH OPOMHOM BOJBI:

CGHsNHz + 3Br2 > C6H2NH2(BI‘)3J, + 3HBr

AHWIVH TakKKe MO)KHO OOHapy>KUTb TI0 CUPeHEeBOM OKpacKe MpH 00aBIeHuH XJIOPHOM U3BeCTH.

8. KauecTBeHHbIe peakiuu Ha ¢eHosn. deHou nyurie Bcero 06HapyKuUBaeT Xaopuz xenesa (I1T) —
obpasyertcs ¢roeToBOE OKpalliMBaHKe pacTBOpa. JTO JIyUIliuii MeTo/; 0OHapy>KeHUs (heHOosIa, T.K. peakiusi
OUYeHb UyBCTBUTeJIbHA.

Taxke (heHOT Hapsily C aHUJIMHOM JlaeT 0Ca/|0K JKeJITOBATOTrO L{BeTa IPU MPOIYyCKaHWU B BOZHBIN pacTBOP
6poma — 2,4,6 — TpubpomdeHo:

Ce¢HsOH + 3Br; > C¢H,OH(Br)3! + 3HBr

®DeHoJBI AAIOT PeHOo-aabAeruAHble CMOJIbl IPYU PeakLuK C anbAeruioM B Kuciou cpege. [1pu stom
00pa3yroTcst MATKKEe TIOPUCThIe MacChl (heHOJI-asTb/IeTUAHBIX CMOJI (Peakyust no/IUKOHOeHcayuu).




9. KauecTBeHHas peakijus Ha aJIKWIXJI0PU/bI. BelljecTBa, cofepykaliye Xj0p, MOTYT OKpallMBaTh IJ1aMsi
B 3€JIeHbIH 1[BeT. [1J1f 3TOT0 HY>KHO 0OMaKHYTb Me/IHYIO TPOBOJIOKY B a/JIKWJIXJIOPH/IE U TIOJHECTH K
riaMeHu (npoba Beabwimeltina).

10. KauecTBeHHasi peakijus Ha yrjieBo/bl. bOIbIIMHCTBO yI/1IeBOIOB UMEIOT ajib/leruiHbIe U
TU/POKCUJIbHBIE TPYTIIIbI, I03TOMY /11 HUX XapaKTepHbI BCe PeaKLU ajibJeTHi0B U MHOI0aTOMHBIX
CIIMPTOB.

Cy1iecTByeT criocod, KOTOPbI TOMOTaeT pa3/IuuMTh TJIFOKO3Yy OT (hpyKTOo3bl — npobda CenueaHoea. [1si
TOT0, UTOOBI PA3/IMUUTD ITH YI/IEBO/BI, K HUM MPUIUBAIOT CMECh Pe30PI[MHA U COITHOM KUC/IOTHI.
Pearupyet co cMechbto (ppyKTO3a, IPU 3TOM PaCTBOP OKPALIMBAETCsl B MaJIMHOBbIM 1|BET.

Kpaxman B npuCyTCTBUM MOJA OKPALLIMBAETCS B TEMHO-CUHUM LiBeT. [Ipy HarpeBaHMM OKpacKa nMcyes3aer,
TIPY OXJIaXK/IeHUH T0SIBJ/ISIeTCS] BHOBB.

11. KauecTBeHHasi peaklus Ha 0e/IKU. Besiku BBISIB/IIIOTCS B OCHOBHOM Ha PeaKIIUsIX, OCHOBaHHBIX Ha
OKpackKax.

KcanmonpomeuHoeas peakyusi. [laHHast peakijysi 0OHapy>KMBaeT apOMaTUUYeCK1e aMUHOKHUC/IOTHI,
BXOsIIMe B 6enKY (Ha TpUMepe TUPO3HHa):
(OH)CsH4,CH(NH,)COOH + HNO3; —H,SO4
0Ca/IOK >KeJITOro LiBeTa.
(OH)CeH5(NO,)CH(NH,)COOH + 2NaOH
CTaHOBUTCSI OPaH)KEBbIM.

O6HapydiceHue cepocodepicajux AMuHOKUCAOM:

benok + (CH3COQ),Pb —NaOH—> PbS| (ocazmok yepHOro LiBeta).
Buypemosas peakyus 0451 obHapyaceHuss nenmuoHoti ceszu (CO-NH):
Benok + CuSO, + NaOH > KpacHO-(h10/IeTOBOe OKpalllMBaHue.
Cneyecpuueckuli 3anax npu 20peHuu:

benok —-06Kur—-> 3armax rajieHo# 1IepCTH.

> (OH)CgH;3(NO,)CH(NH,)COOH | + H20 — BbIlIafiaeT

-> (ONa)CgH3(INO,)CH(INH,)COONa + H20 — pacTBop

3agaHus:

1. Opranunueckoe BeljectBo coctaBa C3HgO, Harpenu ¢ pa36aBieHHoM cepHO KucioTol. ObpasoBaBiiniics
TIpY 3TOM pacTBOp 06s1a/iaeT pe3KUM paszipaKaroll{iM 3ariaxoM, JaeT peakijfio «CepeOpsHOro 3epKasay.
Cogeprkaryiecsi B BOJHOM pacTBOpe OpraHUuecKye CoeJUHeHHs OTJe/IUIN OT BO/ibl TIeperoHKON U Harpesu
Ha 3TOT pa3 C KOHL|eHTPYPOBAHHOM CEepHOU KMCJIOTOM.

B pesysibTaTe BbIe/TUIICS SIOBUTHIN ra3, KOTOPHI obecriBeuriBaa OPOMHYIO BOJY, HO MOTHOCTBIO €10 He
niorsomancs. Kakoe coejuHeHre ObLIO B3STO [i/ISI KCC/Ie0BaHUS?2

2.Kujkoe opraHrueckoe Bell[eCTBO A NP OKMC/IEHUM JlaeT CHauasa BelljecTBo B, a 3atem Berjectso C,
yrnoTpebJisieMoe TPy MPUTOTOBJIEHNH MUIIN. BellecTBO A B3auMO/IeMCTBYeT C MeTa/lJTAueCKUM HaTpUeM C
Bbl/le/IeHHeM BOZI0pPO/ia, HO He pearrpyeT C pacTBOpoM Iijesioun. BeijectBo C pearupyeT Kak C
MeTa/I/IMueCKUM HaTpUeM, TakK U C pacTBOPOM Lijefioun. B3aumoeiicTBue BellecTBa A C
KOHIIEHTPUPOBAHHBIM PaCTBOPOM CEPHOM KHUCJ/IOTHI ITPU HarpeBaHUU TIPUBOIUT K 00pa30BaHMUIO
HeHaChII[eHHOTo coeiuHeHus D, nMetoliiero 60/bilI0e 3HaUeHre B POM3BO/CTBe TIOIMMepOoB. [elicTBre
XJIOpa Ha BelecTBo D mpuBOAUT K 00pa30BaHMIO 1JeHHOT'O PaCTBOPUTEJIS /ISl )KUPOB U MOXKET OBITh
WCITI0/1b30BaHO JI/1s1 TIOJTyUeHUsl IpyruX pacTBoOpUTesieli >kupoB. Ha3oBuTe Bce yrOMsIHYThIe B 3a/iaue
BellleCcTBa U HaMMILIUTe COOTBETCTBYIOLMe YDAaBHEHUS peaKLvii.

3. BetrjectBo A — XHJKOCTB, TIpY [00aB/IeHWH KOTOPOM K BOJHOMY pacTBopy xyopuza xesne3a(Ill)
BbINaziaeT 6ypblii ocasiok. ['a3, obpasyroliuiics py CropaHuM BelllecTBa A, BbI3bIBaeT [IOMyTHEHHe
M3BeCTKOBOM BO/ibl. [IpuBenTe opMysly BeljecTBa A M ypaBHEHUS NepPeUYrCIeHHbIX peaKLyil.

4. YCcTaHOBHUTe COOTBETCTBHE MeXXAY KJIaCCOM OPraHWYeCKHUX COeAWHEHUN U PeaKTUBOM, KOTOPBI
MOXXeT OBITh MCTIO/Tb30BaH AJIs1 UX KaUeCTBEeHHOTO OTpe/ie/IeHus:: K KaX 0! MOo3uLur, 0003HaueHHOH
OykBo#i, mogbeprTe COOTBETCTBYIOLYIO TIO3ULMI0, 0003HaUEHHYIO LU(PO.

BEIIECTBO
A) ankazyeHsbl



b) ofHOaTOMHBIE CITUPTHI
B) kKapOOHOBbIE KMCIOThI

I') ankeHbI
PEAKTUB OJId KAYUECTBEHHOTI'O
OIMPEAEJTEHWA
1) aMMuauHbIM pacTBOp OKCH/a cepebpa
2) ruapokapboHaT HAaTpUs
3) okcup meau (1)
4) 6pomHasi Boia
5) TUApOKCUA Meu (B U30.TUAPOKCH], KaTs)

Harnuivte ypaBHeHUs1 COOTBETCTBYIOIIUX PeakLui
5. KauecTtBeHHO} peakiiveil Ha hopMasberus sSBJsieTCsl ero B3auMo/ielCTBIe C

1) Bogmopogom
2) 6poMHoOI1 Bozioi
3) XJI0pOBOZOPOJOM
4) aMMHa4HbIM PacTBOPOM OKcH/a cepebpa
Hammmimte ypaBHeHUsI COOTBETCTBYHOL[UX PeaKIii
6. KauecTBeHHOI1 peakiiyieli HA MHOIOaTOMHbIe CTIMPTHI SIBJISIETCST peaKLys C

1) TMAPOKCUIOM Kasusi
2) KUCJIOpOZAOM
3) rugpokcugom meau (II)
4) XJI0pOBOZIOPOZIOM
Hamuimre ypaBHeHHsI COOTBETCTBYIOLMX PeaKLi
7. Benku mproOpeTaroT >KENTYIO0 OKPACKY 07 IeHCTBHEM

1) a3oTHas K-Ta(KOHII)
2) TUPOKCUJ Meau
3)cepHas K-Ta(KOHLI.)

KpuTtepuu orjeHMBaHMs:
OreHka «5» - BBIIIOJIHEHO BepHO 7 3a/laHu
OreHKa «4» - BBITIOJIHEHO BepHO 6 3ajjaHui
OrieHKka «3» - BBIINIOJIHEHO BepHO 4 3a7iaHus
OLieHKa «2» - He BBITIOJTHEHO
JIuteparypa, peKoMeHyeMasi K BBITMOJTHEHHIO MPAaKTHYeCKOH paboThI:

1.Epoxun FO.M. Xumus Ayist ipodeccuii U crieliiaibHOCTel TeXHUUeCKOro U ecTreCTBeHHOOHayYyHOT O

ripousieit. 36C Akaznemust,2020r

22.  2.TabpuensH O.C. Xumus: yueb. s cTyA. cpef. yueb. 3aBefenuit/O.C.I"abpuensH,

N.I".OctpoymoB.-2-e u3f,., crep.- M.:M3gaTenbckuii LeHTp «AKagemusi»,2005., ri. 1
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Jenarypanusi 6e/IKOB NPU HarpeBaHUM, [IBETHbIE PeaKIuu 0e/IKOB.

HEJ'IBZ MO3HAKOMMTCH C ITIOHATHEM «eHaTypalika». paCCMOTPETh ee BHU/bI U IIPOABJ/IEHUA . ¥Y3HaThb
Ka4yeCTBEHHbIE peaKlIMX Hd Oeok AJId UX TIpUMEHEHHS B HpaKTHHECKOﬁ AedaTe/IbHOCTH.

O6opypoBaHue:
1. YuebHuk
2. TeTpagb



3. Pyuka
4. byiaHK C 3a/laHUSIMU
OCHOBHBIe TeOpeTUYECKHE TTOI0KeHHS:

st 0603HaueHUs TIpoLiecca, MpY KOTOPOM HaTHBHBbIE CBOMCTBA Oesika TepsIIOTCS, UCTIONB3YOT TeEPMUH
OEHATYPALINA.

JEHATYPAIIUSA - 510 siniieHye Gesika ero MPUPOIHBIX, HATUBHBIX CBOWCTB, COMTPOBOXK/IAIOIIEECs

paspyIIeHWeM YeTBepTUYHOM (ec/iv oHa Obljia), TDeTUUYHOM, @ MHOTIa U BTODUYHOM CTPVKTYDBI OeJIKOBOM

MOJIEKY/IbI, KOTOPO€ BO3HUKAET IIPU Pa3pPYIIEeHUH AUCYIbOUIHBIX 1 C/1a0bIX TUIIOB CBsI13ei, VUACTBYIOIIUX B

00pa3oBaHUM 3TUX CTPYKTYP. [lepBrUYHAas CTPyKTypa MPHU 3TOM COXPaHSeTCs, TIOTOMY UTO OHa

chopMrpoBaHa NMPOYHbIMY KOBaJIeHTHBIMU CBSI35IMU. Pa3pyllieHue 1epBUYHOM CTPYKTYPbl MOXKET
TIPOM30MTH TOMBKO B pe3yJsbTare TUPO/r3a 6eTKOBOM MOIEKY/IbI AJIUTeTbHBIM KUTITUeHUEeM B pacTBOpe
KUCJIOTBI W 1]eJI0YH.

@akTOpbI, BHI3BIBAIOIME JeHATyparLio OeKoB

cI){:IKTOPI:I, KOTODGbI€ BbI3bIBAKOT A€HATYpPALIUIO 6EJ'IKOB, MO>XHO pPa3fejinTb Ha d)I/I3I/IT—IECKI/Ie 1 XUMHYeCKHe.

dusnyeckue QakTopel

1. Beicokue TemrmepaTypsl. [/isi pa3HbIX Oe/KOB XapakTepHa pa3/inyHasi UyBCTBUTE/ILHOCTD K TEIIJIOBOMY
Bo3zelicTBHIO. YacTh GeNKoB rojBepraercs geHatypaiuu yxxe npu 40-50°C. Takue Genku
Ha3bIBAlOT TEPMOJIaOUNBHBIMU. [Ipyrue OesKu AeHaTyPUPYIOT TIPU Topa3o 0ojiee BEICOKUX TeMITepaTypax,

OHU SABJIAKOTCA TeDMOCTa6I/IIIbHI)IMI/I.

2. YnpTpaduoneToBoe obydeHue

3. PeHTreHoBCcKOe U paZii0aKTUBHOE 0O/TyUeHHe

4. YnbTpasByk

5. MexaHnueckoe BO3/ielicTBHe (HarpuMep, BUOparivis).
Xumuueckue (hakTopsl

1. KoH1|eHTpUpOBaHHbIe KUC/IOTHI U 11jesioun. HanpriMep, TpUX/I0pyKCyCHasi KUC/IOTa (OpraHuueckast),
a30THasi KUC/I0Ta (HeopraHuveckas).

2. Conu TspKenbix MeTa/oB (Hanpumep, CuSQOy).
3. OpraHuueckue pacTBOPUTE/M (3TUIOBBIM CIIUPT, al|eTOH)
4. PacTUTe/IbHbIE a/IKa/IOU/Ibl.

5. MoueBrHa B BEICOKUX KOHLIEHTPALUAX
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5. [Ipyrue BellecTBa, CriocOOHBIe HapyIIaTh C1abble TUTIBI CBsI3el B MOJIeKy/ax OekoB.

Bo3peticTBue (hakTopamu [eHaTypaljuy IPUMEHSIIOT [I/Isi CTepUIU3aLy 000pyA0BaHUs U MHCTPYMEHTOB, a
TaK)Ke KaK aHTHUCEITUKHU.

OO6paTuUMOCTh ZieHaTypaLyn

B nipobuipke (in vitro) yaiije Bcero 3To — HeobpaTuMbIii Tipotiecc. Ecu ke ieHaTypUpOBaHHBIM Oeslok
TIOMECTHUTh B YC/IOBHSI, O/IM3KKe K HATUBHBIM, TO OH MOKET PeHaTypUPOBaTh, HO OYeHb MeZIJIEHHO, ¥ TaK0e
sIBJIeHUe XapaKTepHO He /ISl BCeX OesKoB.

In vivo, B opranr3me, BO3MO>KHa ObICTpasi peHaTyparysi. OTO CBS3aHO C BLIPAaOOTKOM B )KUBOM OpraHU3Me
crieruduueckrx 6eKOB, KOTOPbIe «y3HAIOT» CTPYKTYPY AeHaTypUPOBAHHOTO Oesika, MpUCOeANHSIOTCS K
HEeMYy C TIOMOIIIbIO €/1abbIX THUTIOB CBSI3U U CO3/Ial0T ONTHMasIbHbIe YCI0BUS /11 peHaTypaLun. Takue
crieruduueckre 6eKM U3BECTHBI KaK «0e/IKH TeMJIOBOro MIOKa» WK «DeIKH cTpecca».

Bbenkwu cTpecca
Cyl1jecTByeT HeCKOJIbKO CeMeHCTB 3THX O6e/IKOB, OHM OT/IMUYAIOTCS TT0 MOJIEKY/ISIPHOM Macce.
Hanpumep, u3BecteH 6emok hsp 70 — heatshock protein maccoii 70 kDa.

Takue Gesiku eCTb BO BCeX KjleTKaxX opraHu3Ma. OHU BBITIOJTHSIOT TakKe (PYHKI[UIO TpacriopTa
TIOJIMTIETITUAHBIX 1]eTielt uepe3 6uosornueckre MeMOpaHbl ¥ yUaCTBYIOT B (JOPMUPOBAHUHN TPETUUHOMN U
YeTBEPTUUHOMN CTPYKTYp Oe/KOBBIX MoJieKyJ1. [TepeunciieHHble QyHKIMHM OE/TKOB CTpecca

Ha3bIBAIOTCS WIANIePOHHBIMU. [IpU pa3nMyuHbIX BUJAxX CTpecca IMPOUCXOAUT UHAYKLMS CUHTe3a TaKUX
GesikoB: mpy nieperpese opranusma (40-44°C), npu BUPYCHBIX 3a00/1€BaHUSAX, OTPAB/IEHUAX COJISIMU
TSDKeJ/IbIX MeTasuIoB, 3TaHOJIOM U JIp.

B opraHu3Me 10’KHBIX HApOZI0B YCTaHOBJ/IEHO TMOBBILLIEHHOE COZlepKaHre Oe/KOB CTpecca, 110 CPaBHEHHIO C
CeBepHOM pacoi.

MosiekyJia 6esika TeTIOBOTO III0Ka COCTOUT M3 IBYX KOMITAKTHBIX I7100YJ1, COeAMHEHHBIX CBOOOJHOM
L[eTTbIO:

Pa3Hble Oe/IKH TeTyIOBOTO II0Ka UMEIT 00LHiA TU1aH rocTpoeHus. Bee
OHH COZIep>KaT KOHTaKTHbBIE JOMEHBI.

C-rnofyna "“yaHaet"
AeHaTYRHPOBEHHEIA Benok



Pa3sHble Ge/KU C pa3/IMUHbIMU (PYHKLMSMU MOTYT COZlepsKaTh OIMHAKOBLIE JOMeHbl. Harnpumep, pasivuHble
Ka/IbLMi-CBsA3bIBaOIIe 6e/IK1 UMEIOT O/[MHAKOBbIH /71 BCeX HUX JJOMeH, OTBeYarol[|ii 3a CBSI3bIBaHHe
Ca*™.

Posnb JoMeHHOM CTPYKTYpbI 3aK/IFOUaeTCsl B TOM, UTO OHa NpeZlocTaBrsieT OesKy 60sbliie BO3MOXXHOCTH IS
BBITIOJTHEHUST CBOel QYHKIMY O/1aroziapsi epeMerieH|sIM O/JHOTO JOMeHa T10 OTHOIIEHHIO K APYTOMY.
YuacTky coefUHeHUs JBYX JOMEHOB — camoe C1aboe B CTPYKTyPHOM OTHOILLIEHHH MeCTO B MOJIEKYJIe TaKhX
6enkoB. VIMeHHO 3/ieCh yailje BCero MPOMCXOUT TH/IPOIN3 CBsi3el, U 6e/I0K pa3pyIaeTcs.

PasnmuuaroT 2 Buja JeHarypanuu: OOpaTumasi JeHaTypalusi — peHaTypalys Ui peHaKTUBaL[Usi — 3TO
TIPOIIeCC, TP KOTOPOM AeHaTYPHUPOBAHHBIH 0e/I0K, TI0C/Ie y/1a/ieHus JeHaTyPUPYIOIUX Bel[eCTB BHOBb
CaMOOPTaHU3yeTCsl B UCXOJHYIO CTPYKTYPY C BOCCTaHOBJIeHUeM O10/I0rMUYeCcKON akTHBHOCTH.
HeobOpaTuMast AeHaTypamusi — 3TO TIPOIIecC, MPU KOTOPOM OHMO0JIOTHYeCKast akTUBHOCTh He
BOCCTaHaBJ/IMBAETCS T10C/Ie y/aieHrsl AeHaTyPUPYIOIIHMX areHTOB.

IJeemuble (kauecmeeHHble) peakyuu Ha GeKu

[17151 6eNIKOB M3BECTHO HECKOJIbKO KaueCTBEHHBIX PeaKITHH.

a) KcanmonpomeuHosas peakyusi (Ha OCTaTKW aMUHOKHCJIOT, COZIepKaliux O0eH30/1bHbIe KOJIbIa)
Benku, copepkaiye OCTaTKM apoOMaTHYeCKUX aMUHOKUCIOT ((peHWnanaHWHA, TUPO3WHA), [AOT JKeJlToe
OKpalllMBaHue NPy AelCTBUN KOHL|eHTPYPOBAHHOM a30THOM KUCJ/IOTBI.

[MpyunHa TIOSIB/IEHUS] OKpacku — oOpa3oBaHHe HUTPOIIPOM3BOJHBIX apOMaTUYeCKUX aMHHOKHUCIIOT,
HanpumMmep, (eHW/IaIaHUHA:

CH:-CH-COOH + HONO:——
| (xomI ) -
NH2

theminananiH

— OaN CI’L-(FH-CDDH
NH:

M-HHTpO()eHHIATaHHH
(sKenThIi IBET)
6) Buypemosas peakyus (Ha MeNTHAHbIE CBSI3N)

Bce coeauHeHus, cojiepskaliiye TIeMTUAHYIO CBsi3b, Jal0T (HO0/IeTOBOe OKpalllMBaHUe TIPU JeUCTBUU Ha HUX
cosieii ey (I1) B 111€/104HOM pacTBOpe.

Buypetoesan

Benok + Cu{OH)z - hwoneTosoe

OEpallABaHWe

—t

Bbenok + CuSQs +NaOH — fApko-dHoIeToBOe OKpanIiBaHHe
(Hacemm.) (koOHII.)
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ucmeuHoedas pedkyus (Ha OCTATKH dMUHOKHCJ/IOT, COAePKalluX CGPY)

Bbenok + NaOH + Pb(CH:COO)2 — UepHOe OKpalIHBaHHE
Anerat ceunua(ll)
ITpruriHa MosiBIeHUs] OKpacky — 0Opa30BaHKe YepHOTo ocazika cynbduza cepedpa (II) PbS.
3azjaHus:
OTBeTbTe Ha BOIPOCHI:

1. IIpu mocnenoBarenbHOM 00paboTke Oesika pacTBopamu Iriesiour U cyabdara meau(Il) (buyperoas
peaxIiyisi) TIOSIB/ISIETCSL:

a) JKelToe OKpalluBaHUe;

0) KpacHO-(hHOIeTOBast OKPACKa;

B) UepHbIN 0Ca/IOK;

I') 0caZioK roiy6oro 1Berta.

2. Ilpu feHaTypaLyy He TIPOMCXOUT pa3pyllieHre CTPYKTYPhbI:
a) NepBUYHOM;

0) BTOpUYHOM;

B) TPETUUHOM;

T') YeTBEPTUYHOMU.

3. Tlpu meficTBUM KOHLIEHTPUPOBAaHHOMN a30THOM KUC/IOTHI Ha Oe/TKK (KCAaHTOIIPOTEMHOBAs PeaKIHst)
TIOSIBJISIETCSI:

a) JKelToe OKpalluBaHUe;

0) KpacHO-(hHOIeTOBast OKPACKa;

B) UepHbIN 0Ca/IOK;

I') 0caZioK roiy6oro 1Berta.

4. Kak XUMUYeCKHM ITyTeM MO>KHO /I0Ka3aTh Hajimure Oenka B MPOAYKTaX MATAHKUS?

5.Kak fioka3atb, uto B Oy/IbOHHBIX KyOUKax HeT Oe/KoB?
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6. Uem oTsimuaeTcst obpaTtrMasi leHaTypalsi OT HeOpaTUMOM, TIPUBEUTE TIPUMEpHI.
KpuTepuu onjeHUBaHMA:

OreHka «5» - BBIIIOJIHEHO BepHO 7 3a/laHud
OrieHKa «4» - BBITIOJIHEHO BepHO 6 3ajaHuii
OrieHka «3» - BBIINOJIHEHO BepHO 4 3a7laHus
O11eHKa «2» - He BBIIIOJTHEHO

JIuteparypa, peKkoMeHJyeMasi K BbINOJTHEHHIO MPAaKTHYeCKOH paboThI:

1.Epoxun FO.M. Xumus A5 npodeccuii U crieliiaibHOCTel TeXHUUeCKOro U ecTrecTBeHHOOHayyHOT o
npoduneir. 36C Akagemus,2020r

23.  2.Tabpuensu O.C. Xumus: yueb. ans ctya. cpe. yueb. 3apegenuii/O.C.I"abpuensH,
N.I".OcTpoyMOB.-2-e u3f,., crep.- M.:3natenbckuii LieHTp «AKazeMusi»,2005
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Tema: KauecTBeHHbIN aHaIN3 OpraHn4YeCcKux COE,ZLI/IHEHI/II\/JI I10 Cl)YHKLII/IOHaJ'IbHBIM rpyrtiiam.

Ilenp paboThl: MpUMeHeHUe 3HAHWN O KauyeCTBEHHBIX peaklusx JAas oOHapy)keHHWsi OpraHh4ecKux
COeJJMHEeHUU pa3HbIX K/IaCCOB.

O0OopyoBaHue:
1. YuebHMK
2. TeTpazb
3. Pyuka
4. ITeproaunyeckasi cuctemMa Xumuuyeckux snemMeHToB [I.11. MeHpeneeBa
5. bnaHk ¢ 3agaHuamu

OCHOBHbIe TEOpeTHYeCKHe TO0XKEeHUS:

@DyHKIMOHaMbHas FpyIna — 3TO aTOM WX IPyIa aTOMOB Heyr/ieBOJOPOJHOI0 XapakTepa, KOTOphle
Orpe/iesIsitOT NIPHUHAJ - JIE)XKHOCTb COeZIMHEHUs K onpe/ie/IEHHOMY K/acCy. PyHKIMOHabHbIE IPYTIIbI
o0yc/aB/MBaroT: JCBOMCTBA BeIleCTB; XapakTep peakiui uaeHTUPUKaLY; PMeTO[0B KOJTMUECTBEHHOTO
oripe/ie/ieHusl.

Knaccudukarus pyHKIMOHaMbHBIX TpyT 1) 06yc/iaBauBarolye KUC/Ible CBONCTBA BelljecTBa:
@xap6okcunbHas (-COOH); @umuanas (-NH); @enonsras [C=C(OH)]; @enauonsHas (-C = C-); OH OH
AdenonbHbIM rugpokcun OH

2) obycnaBnMBarolie OCHOBHbIE CBOWCTBA BellleCTBa — MIepBUYHAst aMUHOTPYyTINa (B anvdaTiueckux u
apoma - THYeCKUX coe/IiHeHUsIX) cBoboiHas U 3amMelrieHHasi; R 1 R-(CH 2)n-N R 2 NH 2 R 1 amuHHas
TpetnuHasi R — N R 2 ruzgpasunnas (H 2 N — NH 2)

3) He TIPOSIB/ISIFOT HU KUCJIble, HU OCHOBHBIe CBOUCTBA: ¥ anbaerugHasi —C—H O @metokcunbHas (OCH 3);
okcumeTubHas Uau nepsuuHocnuprosast R-CH 2 OH; Bsduphas (R-O-R 1); OcnoxnHospupHas —C—O-;
O Orpynribl € HerpeieTbHOW WX HEHACBILLeHHOW yriaepoiHoM cBs3bto (=C=C=); @¥nakTonHas O O
nakramHas NH O

KAYECTBEHHBIE PEAKIINV HA ®YHKIIMOHAJIBHBIE I'PYIIIIBI 1. ['uapokcuibHas rpyrna —
criipToBast (0iHO- aToMHbIe criupThl). Obpa3zoBanue ciaoxxHoro 3¢upa: H 2 SO 4 kon. C2 H5 OH + CH 3
COOHC2H50-CH 3+ H 2 O stunanerar ¢ xapaktepHbIM 3araxom O6pa3oBanue Hogodopma: C 2 H 5
OH+6Na.OH+4J2 - CHJ 3! + HCOONa + 5 Na. J + 5 H 2 O éntblii 0cafioK, XapakKTepHbIM 3arax
II. F'uapokcunbHas rpynmna — ¢eHo/ibHasA. J/IekapCTBeHHbIe Cpe/ICTBa, CojiepKalliie (peHo- JTbHYI0 TPYyMmy:
(JcanuuunoBas KUCI0Ta; JaneTuicaaIvuLyIoBast KUC/I0Ta; Jcanuiuiar HaTpust; Jpe3opuuH; JapeHalvH;
Onupugokcul; OmoppuH. C6 HS5 OH + Fe. C1 3 C 6 H 5 OFe. Cl 2 + HCI

I11. KapOoHu/1bHas rpynmna — ajabjerujHas. JlekapcTBeHHble cpefcTBa: JrioKo3a; JJpacTBop
dopmanbzeruaa. Peakius «cepebpsiHoro 3epkana» Ag. NO 3+ 3 NH 4 OH - [Ag(NH 3)2]OH + NH 4 NO
3+2H2O0t2[Ag(NH 3)2]0OH + R-C-H - 2 Agl + R—C— OH + 4 NH 31+ H 2 O cepsli1 ocazjok O unu
«3epkano» O



O6Opa3oBaHue aypuHOBOro Kpacutesisi (pactBop popmansaeruga). H-C-H H 2 SO 4 k. HOOC HO H
COOH -H 2 O HO OH HOOC CH 2 COOH [0O] -H 2 O HO OH COOH HOOC CH COOH HO O HOOC
CH COOH HO COOH xkpacHoe okpauiBanne OH

Peakius c xxuakoctoio @emvidra t R—-C-H + 2 Na. OOC-CH-CH-COOK+2H20 - O0O0OCut -
R-C-OH + Cu 2 O! + 2 Na. OOC-CH-CH—-COOK guprimuHo-kpacsoro O usera OH OH

ITpoctsie 3¢upsl (R — O — R) JlekapcTBeHHOe cpecTBO: Baumeipon Obpa3oBaHre okcoHueBoi com C 6
H5CH3CH-O-CH2-N*HCl+k. H2SO4C6H5CH3+CH-0O-CH2-N+*HCIHSO4C6H
5 CH 3 H sipko-xesiToe OKpalllvBaHWe, NCUe3aeT OT BO/bI

3agaHus:

1./17151 uero Hy>KHO yMeTh pacIio3HaBaTh pa3Hble (PYHKLMOHAIbHbIE TPYIIIbI?

2.ITouemMy HeOOXOMMO COOJTIOZIATE OCTOPOYKHOCTH MPH 00pall|eH!H B HEKOTOPhIMU BeIl[eCTBAMU?
3.IToueMy He Bcerjja MO>KHO 3aMeHSITh Bell[eCTBa NPy 00paboTKe 3/IeKTPOHHBIX T1aT?

4.BelijecTBa KaKMX K/1aCCOB OPraHMYeCKUX COeJUHEeHWI WCIO/b3YHTCS MPY TPABJIEHUM 3/IeKTPOHHbBIX TI/1aT
U Io4yemMy?

5.3anuimTe ypaBHeHUs! peakLuii, MPOMCXO/SALUX MPY TPaBAeHUU TJ1aT.

OreHka «5» - BBIIIOJIHEHO BEpHO 5 3a/laHuN
OueHka «4» - BBITIOJIHEHO BepHO 4 3aJjaHUs
OrieHka «3» - BBIINOJHEHO BePHO 3 3a/laHUsA
OreHka «2» - BBINIOJIHEHO 2 3a/laHUsI U/IU He BBITIOJTHEHO

JIutepaTypa, peKoMeHyeMasi K BbINO/JTHEeHHI0 MPAKTHYeCKO# padoThi:

1.Epoxun FO.M. Xumust A/ist mpoeccrii 1 CrieljaabHOCTeH TeXHHUeCKOT0 U eCTeCTBeHHOHAyUHOT0
npoduneit. 36C Akagemus,2020r

24.  2.Tabpuensu O.C. Xumus: yueb. ans ctya. cpe. yueb. 3apegennii/O.C.I"abpuensH,
N.I".OcTpoyMoB.-2-e u3fj,., crep.- M.:3narenbckuii LieHTp «AkageMusi»,2005., ri. 1

IIpakTnueckas padora Ne25

Tema: Dkosnoruueckasi 6€30MacHOCTb TIOC/IeACTBUN OBLITOBOM Y MPOU3BO/ICTBEHHOU eI TeTbHOCTH
yeJioBeKa, CBsI3aHHasl C TiepepaboTKOM BelriecTB (0TpabOTaHHBIX T/IAT, UCIIO/Ib30BAHHBIX PACTBOPOB).
Llesib: MOKa3aTh pOJib XUMHUH B 00eCTieueHrH IKOJIOTHYeCKOl 0€301MacHOCTH MOC/IeiCTBUN ObITOBOM 1
TIPOM3BO/[CTBEHHOM JIesITe/IbHOCTU UesioBeKa.

TeopeTnueckue 1o/I0)KeHHS:

ITpu MpoW3BO/ICTBE MPOAYKLIUK U OKa3aHUU HEKOTOPBIX BUIOB YCIIYT, a TAK)XKe B TIpoIiecce
JKU3HEeaTeIbHOCTH YeioBeKa 00pa3yroTCst OTXO/bI.

OTx0/1bI MPOU3BO/CTBA U MOTPEe0/IeHUA — OCTATKK ChIPhsi, MaTEPHAJIOB, T10/Ty(habpHUKaTOB, UHBIX U3/e/TUI
WA TIPO/IYKTOB, KOTOpPble 00pa30Ba/iCh B MPOLIeCCe MPOM3BOACTBA WU MOTPeO/IeHNs], a TAK)Ke TOBaphI
(MpoayKIysi), yTPaTUBIIIHE CBOU TTOTPEOUTETLCKHE CBOMCTBA.

BonbIMHCTBO BH 0B HpOMbILHJ'IEHHOfI NpoAYKLHH, BK/IHOUAA C/I0’KHBIE MHTE/IJIEKTYa/IbHbIE KOHCTDYKLIMH
npeacCTaB/IAIOT CcO00O0M OT/I0XKEHHBIH OTXOJ. ITo OKOHUYaHUM >)KU3HEHHOI' O LIMKJId BO3HUKAET BOIIPOC O €ro
3dXOPOHEHNH NI Hepepa60TKe.

OTx0/b! pa3MuaroTCs:

e 10 IPOUCXOXKJEHUIO:
0 OTXOZbl IPOM3BO/CTBA (ITPOMBILLJIEHHbIE OTXO/bI)
0 0TX0/bl TOTpebIeHus1 (KOMMYHa/IbHO-OBITOBLIE)



e TI0 arperaTHOMY COCTOSIHUIO:
0 TBEpJble
0 JKUAKue
o ra3oo0pa3Hbie

* [0 KJIaCCy OTMAaCHOCTH (/1/1s1 yesioBeKa M / WK [/1s1 OKPY Karollleld MPUPOHOM CpeJibl)

B cootBetcTBUM € 3akoHOM PD «O06 0TX0aX MPOU3BO/CTBA U MOTPEO/IEHNS» BBIZIEJISIIOT CJIe/IyIOIIITe
KJIaCcChl OMIACHOCTH [I/1s1 OKpY>Katolllell PUPOJHOU Cpe/ibl:

I knacc - ype3BbIUaiiHO ONACHBIE 0TXO0/AbI
II x/1acc- BLICOKOOMACHbIE 0TX0AbI

III k1acc- yMepeHHO OIacHbIe 0TXOABI

IV knacc- masioonacHbIe 0TX0/IbI

V KJ/1acc- NpaKTH4YeCcKH HeomacCHbIe 0TXO/AbI

1. KpI/ITepI/II/I OTHeCEeHHUA OITdCHBIX OTXOJA0B K KJ/IaCCYy OITdCHOCTH AJid OIIC

CrerieHb Kpurepuu otHeceHus Kacc omnacHocTH
BpPeJIHOTO OTXO/IOB K K/1aCCy OMacCHOCTH 0TX0/1a
BO3/IeHCTBUS
OTXO/IOB Ha
OIIC
OueHb DKojioruyeckas cucreMa 1-i1 Knacc.
BBICOKas HeoOpaTUMO HapyllleHa. Upe3BbIuyaiiHO
[Tepros BoccTaHOB/IEHUS OITacHBIe.
OTCYTCTBYET.
Bricokas DKojoruyeckas cucreMa 2-1 Kjacc.

CWIBHO HapyiueHa. [Tepuos | BeicokoonacHsble
BOCCTaHOBJIEHUsI — He MeHee
30 et nocJie MOJHOIO
yCTpaHeHUs! UICTOUHUKA
BpPe/IHOTO BO3/eUCTBYS.

Cpepnss JKoJjioruueckass CUcTemMa 3-1 Kjacc.
HapylieHa. [Tepuog YMepeHHO ornacHble
BOCCTaHOBJ/IEHUS] — He MeHee
10 s1eT r1oC/Ie CHUKEHUS
BpPeJHOT0 BO3/|eHCTBUS OT
CYLL[eCTBYIOLLIEr0 NCTOUHUKA.

Hu3kas DKoJIorMuecKasi CUCTeMa 4-i1 Knacc.
HapyieHa. [Tepuop, MarsnoonacHsie
CaMOBOCCTaHOBJIEHHUS — He
MeHee 3 J1eT.

OueHb HU3KaAA | DKOJIOrMyeckKas cucremMa 5-11 KJ1acc.
MpakTUYeCKHu He HapylieHa. | [IpakTuuyecku
HeorlacHbIe




Buzpl obpaitiieHusi ¢ 0TX0jaMH TTPOM3BO/ICTBA U MOTPebieHusI:

- HaKons/1eHue /eapemMeHHOe XpaHeHue B CIIeLjia/IbHO OTBe/IeHHbIX MeCcTaxX Ha TePPUTOPUN
TNpeJNpUsATHUS/OpraHr3aliy;

- pazmeujeHue 0mMxo00086 - XpaHeHHe B CITe[Ha/IbHBIX 00beKTaX pa3MellieHHsI OTXOZ0B C LIe/TbH0
Jla/IbHEHIIIeTro 3aX0pOHeHus], 00e3Bpe>XXUBAHUS U UCTIOIb30BAHKS;

-3dX0OpOHeHuUe — N30J/I1UA 0TX04dX, He TTIoAJIeXXallnX ABHBHEﬁMEMY HCII0/Ib30BAHHWIO B CII€LIXd/IbHBIX
XpaHUW/IMIaX WK MOJIMTI'OHAaX 3aXOPOHEHUWA B Le/IAX ITpeJOoTBpallieHus I10T1aiaHUA Bpe/JHbIX BEIIeCTB B

OKDY’KAIOLLYIO Cpefy;

-UCno/1b308aHUe OTXO/I0B — TPUMEHeHHe 0TXO/I0B /ISl TIPOM3BO/ICTBA TOBAPOB /TIPOYKLIMHU WX TIOMyYeHUsT
SHEpruy;

- obe38pesicusaHue OTXOJOB - 00pab0OTKa OTXO/IOB B 1ie/IsiX TIpe/JOTBPALIleH!s] BpeJHOTO BO3ZeHCTBUS Ha
ye/ioBeKa ¥ KOMITOHEHTBI OKPY>Karollel cpe/ibl

- mpaHcnopmupoeaHue OTX0/I0B — IepeMellleHHe 0TXO/I0B C TIOMOILbI0 TPAHCTIOPTHBIX CPE/ICTB BHE I'PaHMUI]
3eMeJTbHOTO yuacTKa, HaXO/SIIerocst B COOCTBEHHOCTH FOPUMUECKOTO JIMLA UK TIPeA0CTaBIeHHOTO UM B

apeHfy.

le/l MNpoOU3BOACTBE NMPOAYKIIMHA ueﬂecooﬁpamo YCTdHABJ/IMBATDb TeXHOJIOTHYeCKHUH yﬂenbl—lblﬁ
HOpMATHUB 06pﬂ30BaHl/lﬂ 0TX0A0B — KO/IMYECTBO TEXHO/IOTHYE€CKHUX 0TX0/{0B Ha € JUHULLY
nepepaGOTaHHoro CbhIPpbA WIHA roToBoOM NpOAYKIUH. BaxHno MNOAYEPKHYTD, UTO HA IMPOU3BOJACTBO
0TX0/0B TAK)KE€ 3aTPAYUBAETCH 00,/IbI110€ KOJTHYECTBO MaTe€pPUA/IbHBIX U JHEPTeTUYECKHUX
pecypcoB. HOBTOMy, C TOUKH 3p€eHUA 3K0/IOTHA U SJKOHOMHUKH HEOGXOJZ[I/IMO MHHUMMU3IHUPOBATD
KO/IMYeCTBO 0TX0/10B.

OmnacHble CBOMCTBA 0TX0/10B

OTxo/bl B CBOEM COCTaBe MOT'YT COZiep>KaTh BpPeZiHble BelljecTBa, 00/1aJjatoIiyie OrnacHbIMHM CBOMCTBAMU
(TOKCMUHOCTBIO, B3PIBOOTIACHOCTHIO, TI0XKAPOOTIACHOCTBIO, BBICOKOW PeaKIMOHHOM CTTIOCOOHOCTBIO) U/TH
B030yauTenell MHPeKIIMOHHbIX O0/e3Hel, UTo Tpe/iCTaB/sieT HeroCpeCTBeHHYIO WX TIOTeHLMaIbHY0
OTIAaCHOCTH JI7IsI OKpYKarolliell IPUPOJHOM Cpefibl U 37I0pPOBbs UesioBeka. K oOpalieHnto ¢ TaKUMH 0TXO/IaMH
TIpebSIBJISIIOTCS Clielua/ibHble TpeOoBaHUS.

OTx0/1bI TPOM3BO/ICTBA U TIOTPeOIeHus], 00pa3yIolrecs B TIPOIeCCe BhIOJTHEHUST PAa3/TMUHBIX BU/IOB
paboT U yC/IyT pa3/IMyaroTCs 10 CTeTIeHW OTTaCHOCTH [I7Isl OKPY>Karollel TpPUPOJHOMN Cpe/ibl U YesloBeKa.
[TpeanpusTrie, HA KOTOPOM 00pa3yrOTCsS OTXO/ibl, B COOTBETCTBUM C NMPUHATHIMU B PD miporieypamu
00513aHO TIPOBECTU UAEHTUPUKALINIO BCeX 00pa3yIoIuXcsi BUIOB OTXO/I0B C rpucBoeHreM Koja o PKKO u
Orpeze/IUThb CTereHb UX OMacHOCTH.

TpuHaaatusHauHbiii Kog o @KKO onpeienisieT BUJ| 0TXO/I0B, XapaKTePU3YIOIIUNA UX 001I1e
K/1accuuKalMoHHble prU3Haku. [lepBble BoceMb U(P UCIOJIB3YIOTCA A/ KOAUPOBaHUS IPOMCXOXK/IEeHUS
0TX0/1a; AieBsiTasi U JiecsiTasi IU(PbI UCTI0/Ib3YeTCs /i KOAUPOBaHUS arperaTHOro COCTOSIHUS U (PM3UUeCKOu
dopwmel (0 - JaHHBIE He YCTAHOBJIEHBI, 1 - TBEPABIH, 2 - )KUAKWH, 3 - MacToo0pa3Hbii, 4 - II1aM, 5 - TeJb,
KOJITIOH[, 6 - SMYJIbCHS, 7 - CyCIieH3usl, 8 - chimyunid, 9 - rpany/sr, 10 - mopormkoo6pa3sHbii, 11 -
nblieoOpasHbii, 12 - BOJIOKHO, 13 - rOTOBOE U3jienue, MoTepsiBiliee MOTpeOUTebCKUe CBOMCTBA, 99 - hHOe);
OJIMHHAZLIaTas ¥ ABeHa/aTas U@l UCTIOMb3YIOTCS [/1s1 KOJWPOBAHUS OMIACHBIX CBOMCTB U UX
KoMOuHarmii (0 - JaHHbBIe He YCTaHOB/EHbI, 1 - TOKCHYHOCTE (T), 2 - B3PBIBOOIIACHOCTS (B), 3 -
TI0’KapoOoTacHOCTh (T1), 4 - BBICOKAst pPeaklMOHHask ClIOCOOHOCTE (P), 5 - coiep)KaHue Bo30yauTenei
MH(MEeKIMOHHBIX Oome3Hel (1), 6 - T+B, 7 - T+1, 8 - T+p, 9 - B+1, 10 - B+p, 11 - B+H, 12 - 1+p, 13 - m+y, 14 -
p+y, 15 - T+B+11, 16 - T+B+p, 17 - T+11+p, 18 - B+11+p, 19 - B+0+y, 20 - i+p+u, 21 - T+B+0+p, 22 - B+1+p+y,
99 - onacHble CBOWMCTBA OTCYTCTBYIOT); TPUHA/L[aTas LiM(pa UCTIOIb3yeTCs [/1s1 KOJMPOBaHHUs KJlacca
OMAaCHOCTH [i/1s1 OKpYy»Katrollerd pupogHou cpefnbl (0 - K/1acC 0rmacHOCTU He YCTaHOBJIEH



3agaHus:

e

Kakumu oracHbIMU CBOMCTBaMU MOT'yT 00/1a71aTh OTXO/bI?

[TpuBenuTe 3-4 npumepa ype3BbIYalHO ONAacHbIX 0TX00B (U3 PKKO)

[TpuBesuTe MpUMepbI 0TX0000pa3yoLX BU/OB JlesTebHOCTH -3-4 IIprMepa.

[TpuBesuTe MpHUMepHI OHOpa3araeMbIX OTXOZ0B U OTXO/IOB, He TTOJBEPraloIIiXCsl 1eCTPYKLUH B
royse?

[TpuBesuTe IPUMEPHI OTXO/0B, KOMIIOHEHTHI KOTOPbIe MOYKHO IepepadoTaTh WM UCTI0/Ib30BaTh
MHOI'OKpaTHO.

[TpuBesvTe mpUMepsl OTXOZ 0B, MPOU3BOAUMBIX 31eKTPOHUKOU. K KaKOMy K/1acCy OracHOCTU OHU
OTHOCATCH?

7.I1penyioxxute Ge3omacHble CTIOCOOBI YTUIM3ALUM STUX OTXOZO0B.

OreHka «5» - BBIIIOJIHEHO BepHO 7 3a/laHui
OrieHKa «4» - BBITIOJIHEHO BepHO 6 3ajaHuii
OreHka «3» - BBIIIOJIHEHO BEpHO 5 3a/laHu
OneHka «2» - BBINIOJIHEHO 3 3a/laHUsI U/IU He BBITIOJTHEHO

JIutepatypa, peKoMeH/yeMasi K BBINIO/THEHHIO IPAKTHYeCKOoi padoThI:
1.Epoxun FO.M. Xumus A5 npodeccuii U crieliiaibHOCTel TeXHUUeCKOro U ecTecTBeHHOOHayyHOTo
npoduneit. 36C Akagemus,2020r

25.

2. Tabpuensn O.C. Xumus: yueb. as ctya. cpe. yueb. 3apegennit/O.C.I"abpuensH,

N.I".OcTpoyMOB.-2-e u3fj,., crep.- M.:3narenbckuii LieHTp «AkageMusi»,2005., ri. 1



