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MGTO[[I/I‘-IQCKI/IC YKa3aHusd OJid CTYACHTOB IO BBIIMOJIHCHUIO MPAKTUYCCKUX pa60T 10 AUCIUIIIIMHE
OO/1.10 Xumusi pa3paboTaHbl Ha OCHOBE paboUeli TPOrpaMMBbI IO CIEIUATBFHOCTH CPETHETO
pohecCHOHATBLHOTO 00pa30BaHUs

KOJI HAaMMEHOBaHHE CNEeNHATbHOCTH
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Metoanueckue yka3zaHusl JJisl CTYJAE€HTOB IO BBINOJHEHUIO MPAKTHYECKHX
pador no aucuumiauHe O0/1.10 Xumus nisa cnenuaibHoctu 08.02.013 MouTax u
IKCIJIyaTAllU BHYTPEHHHMX CAHTEXHHYECKHX YCTPOWCTB, KOHIAMUMOHHPOBAHUS
BO3/1yXa U BEHTWISILUHU

Hacrosmme meToauueckue ykazaHus pelHa3HayeHbl Ui CTyAeHToB crenuaibHoctu 08.02.13
MOoHTaX W dKCIUTyaTalusi BHYTPEHHUX CAHTEXHHUYECKUX YCTPOWCTB, KOHJAUIIMOHUPOBAHUS BO3IyXa U
BEHTWISIIIMM B KA4eCTBE METOAMYECKON TOMOIIM TPH BHIMOJHEHUH MPAKTHUYECKUX paboT Mo
nucturmuae OO/.10 Xumus.

JlanHoe mocobue BKIO4YaeT B ceds oOmme TpeOOBaHUS MO BBIMOIHEHUIO U OPOPMIICHUIO
MPAKTUYECKUX pPaboT, MpeaHa3HAUYEHO /I CTYICHTOB TNPOQECCHOHAIBHBIX 00pa30BaTEeIbHBIX
OpraHu3aIyii cpeaHero npodeccuoHalIbHOTO 00pPa30BaHMSL.
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0011e00pa30BaTeIbHBIX AUCIUTIINH
I'BITIOY Pecny6nuku Mapuit On
«Houkap-OnMHCKHiT CTPOUTENBHBIN TEXHHKYM»
[IpoTtokon Ne 1 ot «07» centsiops 2023 .
7 5
V27

[Ipencenarens MIIK / E.E.banaxoHueBa

© I'BIIOY Pecrry6muku Mapuit O «omkap-OnMHCKHiT CTPOUTENIbHEIA TeXHUKYMY, 2023



Conepxanue

| 33001 00 £ 1 (T 4
O01muMe NpaBUIIa NPOBEAEHUS MPAKTHUECKHX PADOT .......vvviieiiiiiieeiiiiieessniieeeessireeeessseeeesssneeeenns 6
TIPABHIIA TEXHUKH GE30TIACHOCTH ....couvviueiertieiuteateeasteesueaasteesseeasseeaseaasseeaseeaseesseeasseesseeasesssnessesssns 8
IIpaBuIa MPOTHBOMOKAPHOM GE30MACHOCTH .....ccovvvieiniiieisieiesieeesteeesteeessteesssbeesssbeesssneesssneesssneeans 10
Mepbl nepBoii MOMOIIN MPH HECUACTHBIX CILYMATX ...uvvruvianteeiireaeeeaireaseesseeasessseesnseessessssesssnsanns 11

ITpakTuueckas padora Ne 1 Tema: Pemenue 3agau mo teme: «OCHOBHBIE 3aKOHBI XUMHI. ........ 12

[TpaKTHUIECKAS PAOOTA N 2 ...ttt b e e bt e 17

Tema: HomenknaTypa HeOpraHM4eCKMX BEUIECTB: HA3BAaHUE BEILIECTB UCXOMS U3 UX
XUMHUYECKHX (POPMYII U COCTABICHHE XMMHYECKON (OPMYJITbI UCXO/Is U3 HA3BaHUS BelIecTsa ... 17
[Tpaktnueckas padora Ne 3 Tema: Pemenue 3a1a4 Ha MacCOBYIO M OOBEMHYIO JIOJIIO BEIIECTBA. 25

[TpaKTHUIECKAS PAOOTA N 4 ...ttt ar e 30

Tema: Xumus u crpouTesibHble MaTepraibl. CTpOUTEIbHbIE I1JIACMACCHI.

[Tpaktudeckas padora Ne 5 Tema: BaHEHUIIHE CTPOUTEITBHBIC MATEPHAIIB «.....vvrvverveereerieesreennns 30

........................................................................................................................................................ 40
JIHMTEPATYPA ..o e 47



BBenenue

OCHOBHBIMH ~ TIEISIMH ~ W3YYEHUS XUMHUA B  MPOQPECCHOHATBHBIX
oOpazoBarenpHbIx opranuzanuax CIIO sBasroTcs HE TONBKO (OPMHUPOBAHUE Y
00y4aroluxcs eIOCTHOTO MPEACTaBICHUS O MUPE U POJIM XUMHUHU B CO3JIaHUU
COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KapTUHBI MHpPA, YMEHUS OOBSICHSITH
OOBEKTHI U MPOIIECCH OKPY>KAIOIIEH EeHCTBUTEIBHOCTH, UCTIONIB3Ys ISl 3TOTO
XUMUYECKUE 3HaHUS, HO M MpuoOpeTreHue OOYYAIONIMMUCS  OIbITa
pazHo0Opa3HoOU NEesTeIbHOCTH, KITFOUEBBIX HABBIKOB (KJTFOYEBBIX
KOMITETEHTHOCTEH) 0e30MacHOro oOpallleHus C BElIeCTBaMU B IOBCEIHEBHOM
KU3HH.

BaxueiimuM BUJIOM y4eOHOU ACSATENBHOCTU B KypCce€ XUMHUHU SBISIOTCS
MPaKTUYECKUE 3aHATHUS U JIa0OpaTOpHbIE PAOOTHI.

[IpakTyeckass paboTa NPOBOJUTCS TOCTAE HU3Y4YEHUsI OOJBIION TEMBbI,
nepe; 0000IIa0IIUM YPOKOM U KOHTPOJILHON paboTOM.

OcHoOBHas LEeJb TPAKTUYECKON pabOThI — 3aKPEIIEHUE TOJTYYEHHBIX 3HAHUN
OOyYarOIIMMHUCS TMOCPEACTBOM PEIICHHS XUMHUYECKHUX 3aJad, COCTaBIICHUS
Ipe3eHTalUi, XHMHUYECKOT0 SKCIIEPUMEHTA.

[IpakTHueckue 3aHATHS MOXKHO Pa3AC/IUTh HAa YEThIPE BHJA: pPACUETHBIC
3a/laHds; 3aJaHusl 10 MPUTOTOBJIEHUIO PACTBOPOB M H3TOTOBICHHIO MOJENEH
MOJIEKYJ BEUIECTB; 3aJaHUs HA TMOJYyYECHHE M XMMHUYECKUE CBOWCTBA BEUIECTB;
AKCIEPUMEHTAJIbHBIE 3a1aHUSI.

XuMusi - HayKa SKCIEPUMEHTAJIbHO-TEOPETUYECKAsl. IJTO O3HAYAET, 4YTO
mo0asi XUMHYECKass TEOpUsl HEMNPEMEHHO TOJKPEIUIieTCS U MPOBEPSeTCs
HKCIEPUMEHTOM, XHUMHYECKHM ONBITOM. [loJ SKCIEPUMEHTOM MOHUMAKOT
HAOJNIOZICHUE  WCCIEAYEeMOro  SIBIICHUS TPU  ONPENETIEHHBIX  YCIOBHSX,
MO3BOJISIONIMX CIEIUTh 3a XOAOM SIBJICHHS U MOBTOPUTH €ro MpU COOJIIOJIECHHUH
yciioBuid. OCOOEHHOCTh KCIEPUMEHTA KaK CPEICTBO MO3HAHUSA COCTOUT B TOM,
YTO B Mpollecce HAOMIOAEHUNA W TIPU CaMOCTOSITEIbHOM HaOJIFOJEHUU OIBITOB
CTYJEHT HE€ TOJIbKO OBICTpEEe YyCBAaMBAE€T 3HAHUS O CBOMCTBaxX BeEIIECTBA H
XUMHUUYECKUX TMpoIeccax, HO M ydaTrcsl MOJTBEPXKJIaTh 3HAHUS XUMHYECKUMHU
OMbITAMHU, a TakKke padoTaTb camMoCTOATENbHO. Yepe3 HaAOMIOACHHE W OIBIT
oOyyJaroiuecs: MO3Hat0T MHOTO0Opa3ue MPUPO/Ibl BEIIECTB, HAKATUIMBAIOT (DaKThI
JUUIsl CpaBHEHUH, 0000IIICHUH, BHIBOJIOB.

Pesynbprar sKcriepuMeHTa — 3TO XUMHUYECKUU (DaKT, MOITOMY OIIBITHI B
XUMUHU HEOOXOIMMO MTPABUIILHO BBIMOIHATE. J[J1 TOTO, BO-TIEPBBIX, CJIEYET 3HATH
3a4€M HYKEH JaHHBIN OMbIT, YTO XOTAT NPOBEPUTH WU JOKA3aTh C €r0 MOMOIIBIO.
Bo-BTOpBIX, HEOOXOAMMO BIAJACTh HABBIKAMHU TPAKTHYECKOW pabOTHI: yMEThb
MOJIb30BAThCS  JTAOOPATOPHOW  TMOCYy/NOH, JabOpaTOPHBIMH HHCTPYMEHTAMH,
HaJMBaTh M HACHINATh PEAKTHUBBI, OTMEPUBATh HX, MPOBOJUTH HAarpeBaHUE
BeecTB. [Ipu aToM Kaxablid 0O0ydaromuiicss Npyu MPOBEACHUU OMBITOB JOJIKEH
CTpOro co0JII01aTh NMpaBUiia O TEXHUKE 0e30macHOCTU. OOBIYHO MPU MPOBEICHUN
OMbITA CTYACHT MBITAETCA MPEIBUJIETh €TO PE3YJIbTAT Ha OCHOBE YK€ UMEIOIIHUXCS
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y HEro 3HaHWi, BBICKA3bIBAET MPEANOJI0KEHHE (TUIIOTe3y). ONBIT IPOBOAUTCA IS
IPOBEPKHU TMIIOTE3bI, IOMOraeT YCTPAHUTh COMHEHUS U COOpaTh JOKA3aTeNbCTBA B
HOJITBEPKJICHUH UJIEU, UJIM HA00OPOT OMPOBEPTHYTH €€.

Meronnueckue ykazaHus COCTOST U3 6-TH IPAKTUYECKUX 3aHATHM 110 TEMaM:

- [IpakTnueckoe 3ansatue Nel. Pemenue 3a1a4 Ha OCHOBHBIE 3aKOHBI XHUMHH.

- IIpaktnueckoe 3anatue Ne 2. HomeHKIaTypa HEOpPraHWYECKUX BEIIECCTB!
Ha3BaHWE BELIECTB MHCXOJs M3 HUX XUMHUYECKMX (OPMYJI U COCTaBJICHHUE
XUMHYECKON (OpMYJIIbI HCXO/IS1 U3 HA3BaHUS BEILIECTBA.

- [Ipaktuueckoe 3ansitue Ne 3. PeleHue 3aay Ha MacCOBYI0 U OObEMHYIO
JIOJIIO BEILIECTBA.

- [Ipaktrueckoe 3anstue Ne4. XuMus U CTpPOUTEIbHBIE MATEPUAJIBL.

- [IpakTnueckoe 3ansitue Ne 5. BaxxHenme CTpOUTENbHBIE MATEPUATIBI.



O01mue npaBu/ia NpPoBeIeHUA NMPAKTHYECKUX PadoT

Kaxnomy crynenty, pabortaromieMy B JIaDopaTOpUH, MPEIOCTABISAETCA MECTO,
KOTOPOE OH JOJDKEH COJEpKaTh B MOPSAKE W yucToTe. [IpHu BhITONMHEHHH paOdOTHI HE
3arpoMoskaaiiTe pabodyee MECTO JTUITHUMHU MTPEeIMETaMU.

[Ipu BeIMONIHEHNH JTA0OPATOPHBIX PAOOT HEOOXOAWMMO CTPOro coOIIATH
CJIEIyIOLIME IPABUIIA:

1. Ilepen 3aHATUSMU CTYJEHTY HEOOXOIUMO 3apaHee MO3HAKOMHUTBCS C XOJIOM
MPOBEJICHUS OMBITOB MO y4eOHOMY MOCOOMIO, OTYETIMBO YSCHUTH L€ U 3a7a4yu
paboThl, 00AYMBIBAsI KaXK10€ ACHCTBUE.

Jlommyck k paboTe B BUJE POCHUCU CTYJEHTAa OTMEUYAeTCs MpernojaBareiieM B
YKypHaJie TI0 TeXHUKE 0€30M1acCHOCTH.

2. Palotaroumii OJDKEH 3HATh OCHOBHBIE CBOMCTBAa MCHOJB3YEMbIX U
MOJIy4aeMbIX BEUIECTB, MX JCHCTBHME HAa OpraHu3M, MpaBuia pabOThl C HUMU M Ha
OCHOBE 3TOT'0 NPHUHSITH BCE MEPBI I 0€30IIaCHOCTU NPOBEIEHUS PadoT.

3. 3amnpemieHo NpoBOINTh OMBITHI B TPSI3HOM MOCY/IE, & TAKXKE MOJIb30BATHCS IS
MIPOBEICHUS ONBITOB BEIIECTBAMU M3 CKIISIHOK 0€3 3THKETOK WM C HEepa3z0OopUYUBOM
HAJIHUCBIO.

4. Henb3st BbUIMBATh M30BITOK pEAKTHBA M3 MPOOUPKU OOPATHO B PEAKTHUBHYIO
ckIsiHKY. Cyxue coiau HaOMparOT YMCTHIM IINATEIEM WM JIOKEUKOU.

5. He cneagyer mytath NpoOKH OT pa3HbIX CKISHOK. YTOOBI BHYTPEHHSS CTOPOHA
npoOKHM OcTaBajach YUCTOW, MPOOKY KJIQAYT Ha CTOJ BHELIHEH OBEPXHOCTBIO.

6. Henb3st yHOCUTH peakTUBbI 00ILIEr0 M0JB30BaHUs Ha CBOE pabouee MeCTo.

7. Ilocie onbITOB OCTaTKK METAJUIOB B PAKOBHHY HE BBIOPACHIBAIOT, & COOMPAIOT
B OaHKy. Jloporocrosiiue peakTUBbl (HallpuMep, OCTaTKU CoJieil cepedpa) coOuparoT B
CHeIUalbHO OTBEACHHYIO Tmocyay. Henb3s BbUIMBaTH B PAKOBUHY OCTaTKU
pacTBOpUTENIEH, TOPIOYUX BEIIECTB, PEAKLIMOHHBIE CMECH, PACTBOPBI KUCIIOT, IIEJI0YEH
U APYTUX BpeAHbIX BewecTB. OHU JOJKHBI COOMPATHCS B CHEUAIBHYIO MOCYY («CIIHB
OpPTaHUKN» ).

8. 3ampelieHo 3acopsATh PAKOBUHBI M CIUBHI B IIKadax meckoM, Oymaroi, OUutTou
MOCYJION M APYTHMH TBEPABIMUA OTXOJaMH, YTO MPUBOIAUT K BBIXOMY KaHAIM3AIMU U3
cTposi. Bce TBepipie OTXO/bI CIIEAYET BHIOPACHIBATH B YPHY.

9. Ilpu BbINONIHEHUH PabOT OEpPEeKHO PACXOAYWTE PEAKTUBBI, FIEKTPUUECTBO U
Boay. Henb3st octaBnsaTh 0e3 HaJOOHOCTH BKJIIOYEHHBIC DJICKTPONPHUOOPHI U TOPSIIHE
cnupToBKU. [0 okOHUaHUM PabOT HYKHO HEMEJJICHHO OTKJIFOUUTD JIEKTPOIPHUOOPHI U
MOTAaCUTh CIIUPTOBKH.

10. BeimmonHenue nabopaTopHOi pabOThI U KaXJA0TO OTAEIHLHOTO OIbITa TpeOyeT
CTPOTOTO COOJIIOJIEHUS] BCEX YKa3aHWi, COAEpPXAIIUXCS B OMMCAHUU PpabOThl. OmbIT
JIOJIKEH UCTIOJIHATHCSA TIIATEIbHO, aKKYPaTHO U 0€3 CIIEIIKH.

11. Ctynentam kamezopuuecku 3anpeujaemcs 0€3 pa3pelieHus IpernogaBaTess
MPOBOJUTH KaKHE-IMOO OMbBITHI, HE OTHOCSIIMECS K JIaHHOW padoTe, WM U3MEHSTh
NOpSIIOK TIpoBesieHUs ombiTa. CileayeT MOMHUTb, YTO KaXKIbIM, AdakKe KaKyIIHics
BHEIIIHE MIPOCTHIM OTBIT MOKET 0Ka3aThCsl IPU HEOOAYMAHHOM BBITIOJIHEHUH ONACHBIM.
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12. Ecniu paGoTa He MOKeT ObITh 3aKOHUEHA B TEUEHUE OJTHOTO 3aHSATHUSA, TO
HEOOXOMMO 3apaHee OOCyIUTh C MpernojaBaTesieM, Ha KakoM JTamne pabdora
JOJKHA OBITH MIpEpBaHa M KOTJja MOKHO OyJIeT €€ 3aKOHYHUTh.

13. Ilepen yxoaom u3 1ab0paTopuul peKOMEHIYETCs TIIATEbHO MBITh PYKH.



IIpaBuiia TexHUKHU 0€30IIACHOCTH

1. B maGoparopuu KaTeropuuecKH 3ampemaercs padoTaTh OJHOMY, T.K.
Jake HeOOJbIIas He3aMeUeHHas! HEMCIPABHOCTh B 00OPYIOBAaHUH WJIM OIIHOKA B
BBIIIOJIHEHUH 3KCIIEPUMEHTA MOXKET MPUBECTH K TSHKEIIBIM TIOCIECTBUSAM.

2. N36eraiiTe TUIIHUX JBUKEHUN U pa3roBOPOB B JIAOOPATOPUH.

3. M30eraiiTe HEMOCPEACTBEHHBIX KOHTAKTOB KOXXH, I'J1a3 M JIbIXaTEJbHbIX
nyre ¢ xumukatamu. Ha 3aHSATHAX TOCTOSHHO HOCHTE J1aOOpaTOPHBIN Xanar.
Kpome Toro, ecnu y Bac JJIMHHBIE BOJIOCBHI, UX CJEAYyET aKKypaTHO NpUOpaTh,
yTOOBl OHHM HE MOIJIM COINpPHUKAcaTbCsl C HarpeBaTebHBIMU IMPUOOpaMH,
pEaKTUBAMH U T.J.

4. Bce paboThl ¢ SOOBUTHIMM U CHJIBHO TAXHYUIMMHU BEHIECTBAMHU, C
KOHLIEHTPUPOBAHHBIMUA PACTBOPAMH KHCJIOT, IIEJIOYEH, a TAK)KE yNapUBaHUE UX
pPacTBOPOB CIEAYET MPOBOAUTH TOJIBKO B BBITSKHOM Hikady. CTBopkM mikada BO
BpeMsi paloTbl JOJDKHBI ObITh omymeHbl 10 18-20 cm oT ero paboueit
MTOBEPXHOCTH.

5. W3menpyeHue TBEPABIX BEIIECTB, MAIOIIMX E€IKYIO MbUIb (IIEJI0YEH,
U3BECTH, MoJa W Jp.), pa3zdaBiIeHUE KOHUEHTPUPOBAHHBIX KHUCJIOT W IIEIOYEH,
IPUTOTOBJICHHE XPOMOBOM CMECH U T.I. HY’)KHO IIPOBOAUTH B (hapPopoBOii oCye
TaK)K€ B BBITSDKHOM IIKa(y, 3alIUTUB TJ1a3a OYKAMH, a PYKH MepuaTKaMu.

Pa30aBnsiss KOHUEHTPUPOBAHHBIE KUCIOTHI, OCOOCHHO CEPHYIO, OCTOPOKHO
BJIMBAIOT KUCJIOTY B BOJY.

6. C NerkoBOCIUIAMEHSIIONTUMUCS JKUJIKOCTSAMU HENb3s pabdoTarh BOIM3U
HarpeBaTelIbHbIX puOOpOB. 3anpemaercs HarpeBarthb JEeTy4ue
JIETKOBOCTUIAMEHSIFOIIIMECST JKUJKOCTH, BeliecTBa (d3(Uphl, OCH3WHBI, CIUPTHI,
alleTOH W T.[.) Ha OTKPBITOM IJIJaMeHHU. [ 3Toro HeoOXOAWMO HMCHOJb30BaTh
BOJSHYIO WJIM MACIIIHYIO OaHIO.

7. O6pamenue co cnuptoBKoi. [lepen ucnosib30BaHKEM CIUPTOBKA JTOJKHA
OBITH 3arpaBiieHa dTaHoJoM (He Oonee 2/3 o0beMa CHUPTOBKH), AUCK ILJIOTHO
NPUKPBIBAET OTBEPCTHE pE3EpByapa CHUPTOBKH, (UTUIL B TpyOKe HOJHKEH
BXOJIUTh HE CJIMIIKOM IUIOTHO, HO U HE BbINaAaTh U3 TpyOku. Heucnonbzyemas
CIIUPTOBKA JIOJDKHA OBITH 3aKpbITa KOJMAadyKoM. CHUPTOBKY 3aXKHUTAIOT TOJIBKO OT
roOpsIIEN CIIMYKH WM JIyYUHKU. Henb3s 3a)xurars ee OT Apyrov CHIUPpTOBKUA WM OT
3akuraiku. Hukorja He clienyeT OyTh Ha TOPSIIYl0 CHOUPTOBKY. Tymar ee,
HaKpbIB KOJIMA4YKOM. PeryimpoBka IIJIJaMEHH TMPOU3BOAUTCS BBIIBHKCHUEM
(yBenmuyeHue IIaMeHH) wWid yOupaHueM GuTwiIs (yMEHBIICHUE IIJIAMEHH).
HarpeBanue Ha COHUpPTOBKE MPOU3BOJAT CJIEAYIOIIMM 00pa3oM: cHayaia
MporpeBaroT MNPOOUPKY C COACPKUMBIM B TedueHue 15-20 cekyHa, 3aTeM
MPUCTYIAIOT HEMOCPEACTBEHHO K HArpeBaHUIO COAEPNKUMOro mnpodupku. Ilpu
HarpeBaHUM HeJb3sl MPUKACATHCS THOM MPOOUPKHU K PUTHITIO.

Ha cniupToBKe MOXHO HarpeBaTh TOJIBKO MOCYTy U3 TOHKOTO CTEKJIA.

8. [IpoOupku mpu HaArpeBaHUM 3aKPEIUIAIOT JIMOO B IITATUBHOM JIATKe, JTUOO
B IpoOupKojepkaresie Oimke K orBepctrio. OTBepcTHE MPOOUPKH HEOOXOIUMO
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HANpaBIIATh OT ce0s M OKPYXKalIIUWX, BO H30eXaHHe BHIOpOCA BEIECTB U3
poOUpKH.

9. 3HaKOMSICh C 3alaxoM BEIECTBA, HEJNb3Sl HAKIOHATHCA HAJl COCYIOM C
KUJKOCTBIO W BIBIXaTh MOJHON Tpynblo. s 3TOro Hy>KHO HampaBUTh PYKOH
CTPYIO BO3/lyXa OT OTBEPCTHSI COCYy/1a K ceOe U clienaTh HOCOM JIETKHI BAOX.

10. 3anpemaercs HaOUPATh PTOM IPU MOMOIIIM MUMETKU WIH TPYOKH JTH00ObIE
BelecTBa. JlJist 3TOro cienyeT nojab30BaThesi CUGOHOM UM PE3UHOBOM IrpylIeH.

11. OcobOeHHO BHUMATENBbHO HYXXHO MPOBOJUTH COOPKY YCTaHOBOK W3
crexna. [lpu 3ToM Henb3s 3aKUMaTh CTEKISTHHBIC M3/IETUS B JIAKU ITAaTHBOB O€3
COOTBETCTBYIOIIEH MATKOM TpokiIaakud. OcCOOEHHO OCTOPOKHO OOpalmanTech C
TOHKOCTEHHOM MOCY/I0i, TEPMOMETPAMHU U XOJIOAUIbHUKAMHU.

12. Henp3a HarpeBaTh 3aKyNMOPEHHBIE JIOOBIE ammapaTbl U COCYHAbI, KpOME
T€X, KOTOpble CHENMaTbHO [JIsi JTOr0 IMpenHa3HaueHbl. Henp3s HarpeBathb
KUJIKOCTH B TOJICTOCTEHHOW U MEPHOM 1ocyie (OHa MOKET JIOMHYTh).

13. Ilpu mponuBaHUM PEAKTUBOB HEJb3sl HAKIOHATHCS HaJ OTBEPCTUEM
cocyza Bo u30exaHue rnomnajanus OpbI3r Ha JTuo U onexay. [Ipu ucnonaszoBaHuu
IpoOHpKOJepkKaATeNId HEOOXOIUMO 3aXXUMaThb MNPOOUPKY OJIMKE K OTKPHITOMY
KoHIy. Henb3d Tarxke HaAKIOHATHCS HAJ HAarpeBaeMOM KHUIKOCTbIO, TaK KaK ee
MO’KET BbIOpocuTh. Hukorna He HanpaBiisiiTe OTKPBITHIN KOHEL] MPOOUPKH K cede
WIH B CTOPOHY BaIIETo COCE/a.

14. B nmaGopaTopun 3ampeniaercs npoOoBaTh Ha BKYC PEAKTHUBBI, a TAKKE
NPUHAMATH MUY, IUTh U KypUTh.

15. llenoyHble METAIIBI JOJKHBI XPAHUTHCS MO CJIOEM KEPOCUHA, TOJIyOJIa
WIM KCUJIOJA, HE COJEpXkaIIMX cieloB Boabl. Henb3s paboTaTh ¢ METAIUIMUECKUM
HaTpueM NOOJU30CTU OT BOAOINPOBOJHOTO KpaHa. [lpuctymas k paborte, Hamo
HACyXO BBITEPETh CTOJ M BBICYIIMTH IOCYIy, B KOTOpOWl OyAeT MpPOBOIUTHCS
peakuusi ¢ MeTalmMueckuMm HatpueM. llocine oxkoH4aHus pabOTHI HENb3s Cpasy
MBITb 3Ty TIOCYAY BOJOW, CIEAyeT CHadaja YHUYTOXKUTh OCTATKH HaTpus,
pacTtBopsisi ux B cnupre. KpynmHble ocTaTku HaTpusi WM €ro OOpe3KU CleoyeT
MIOMECTHUTH B OTJIETbHYIO OAHKY C KEPOCUHOM (TOJYOJIOM HJIA KCHIIOJIIOM).

16. Kareropuuecku 3ampeniaercsi XpaHuTb OpoM B Xpymnkoi mocyne. s
3TOr0 MPUMEHSIOT TOJICTOCTEHHBIE CKIISIHKH C IPUTEPTHIMU IPOOKaAMHU.

Bce pabGotel ¢ Opomom ciemyeT MPOBOAUTH B XOPOIIO BEHTUIUPYEMOM
BBITSDKHOM IIKa(y, B pe3MHOBBIX MepYaTKax M 3alIUTHBIX oukax. [Ipu momamanum
OpoMa Ha KOXYy HEO0OXOAMMO HEMEJICHHO MPOTEPETh MOPAKEHHBIA Yy4acTOK
CIIUPTOM, @ 3aT€M CMa3aTh TITULIEPUHOM.

17. Henb3s kjgacTe Ha JaOOpPATOPHBIE CTOJBI MOCTOPOHHHUE MPEAMETHI
(CyMKw, LIAIMKH U JIp.), @ TAK’KE BEIIATh B J1a00OPaTOPUU BEPXHIOIO OJICIKIY.

18. O mobom mpowucuiecTBUM B jJabopaTopuu, Jaxe CaMoM
HE3HAUYUTEITLHOM, HEOOXO0IUMO COOOIIUTD MPENOI1aBaTEIO.

19. He crecHsiiTech cnpamuBaTh y NnpenojaBateist 000 BCeM, B YEM Yy Bac
€CTh COMHEHH!



IIpaBu/1a NPOTHBOMOKAPHOM 0€30MMACHOCTH

1.  OcrtopoxHO oOOpamaiiTecb C HarpeBaTelIbHBIMU  MPUOOPAMH.
3anpemaercs pabdoTarb C HEUCHPAaBHBIM OOOpPYIOBAHMEM U  MPUOOpaMHU.
Kareropuuecku 3arpemaercsi MCIoJIb30BaTh I MOJKIIOUEHUS dJIEKTPOIPUOOPHI
C OrOJICHHBIMH MPOBOJIAMHU WM C NOBPEXAEHHON u3ossauuei. [Ipu neperopanuu
CHUPAJIH IEKTPOIUIUTKY OTKIFOUYUTE IUTUTKY OT JIEKTPOCETH.

2. Ilpm 1npoBeOEeHUH OMBITOB, B KOTOPBIX MOXET HPOU30UTH
CaMOBO3TOpaHUE, HEOOXOJMMO HMMETh IOJ pyKaMU acOecTOBOE OMEsIO, IECOK,
COBOK U T.II.

3. B cnywyae BoOCIUIaMEHEHHUS! TOPIOYMX BEIIECTB OBICTPO BBIKIIOUHUTE
BEHTWISILIMIO  BBITSDKHOTO  IIKada, TOoracuTe  CHUPTOBKY,  00€CcTOubTe
JJIEKTpOHArpeBaTeNbHble  MPUOOPBI, yOepUTe COCyIbl C  OTHEOMAaCHBIMHU
BEIIECTBAMH U TYIIIUTE MOXKap:

a) ropsAlUe >KUIKOCTH NPUKPONTE acOecToM, a 3aTeM, €ClIH HYXKHO,

3aCBIIIBTC IICCKOM, HO HC 3aJIMBaNTe BOI[Oﬁ;

0) 3aropesiuiics hochop racuTe MOKpbIM MECKOM WITH BOJIOH;

B) B CJIy4ae BOCIUIAMEHEHUS IIETIOYHBIX METAJIJIOB TACUTE IJIaMs TOJIHKO

CyXHUM IIECKOM, HO HE BOJIOH;

I') B ClTydae BO3TOpaHUs OJIEXk bl HAa YEJIIOBEKE HEOOXOIMMO HAKPHITh €T0

acOECTOBBIM OJICSIIIOM;

1) HEOOIbIINE JIOKAJIbHBIE TTOXKAphl TYIIUTh MPU MOMOIIU YTIEKUCIOTHOTO
OTHETYIIUTENIS; PU OOJIBIIIOM 33 IbIMIICHUHU UCIIOIB30BaTh MIPOTUBOTA3.

4. Bo Bcex ciydasx Mokapa B Ja0OpaTOpUM HEMEMJIEHHO BBI3OBUTE
MOXKapHyl0 KomaHay 1o Tenedony «112» (3a HCKIIOYEHHEM BOCIUIAMEHEHUS
MICJIOYHBIX METAJIJIOB), U, HE 0XKUIasi MTPUOBITUS MOKAPHUKOB, IPUMHUTE BCE MEPHI
K JIMKBHJIAIIMU TI0Kapa COOCTBEHHBIMU CHJIAMH U UMEIOIIMMHUCS CPEICTBAMHU.
CTyaeHTbI JOJIKHBI TIOKUHYTH JJA00PaTOpHIO.
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Mepbl nepBoil IOMOIIU NPH HECYACTHBIX CJIy4YasX

B nmaGoparopun ObIBaroT ciydan, TpeOyIomye HEOTIOKHON MEIUITMHCKOM
NOMOILM, — IOPE3bl PYK CTEKIOM, OXOIM TOPSYUMHU NpPEIMETaMH, KHCIOTaMH,
nienouamu. [l oka3zaHusl MepBOi MOMOIIM B Ja0OpaToOpuu MMeEeTcs anteuyka. B
CEPbE3HBIX CIyYasx HE0OXO0IMMO MOCTPAAaBIIErO COMPOBOAUTH K Bpauy.

OcHOBHBIE ITpaBuUia NEPBOIM MOMOIIH CBOJASTCS K CIEIYIOIIEMY:

I. IIpu Menkux mopes3ax CTEKJIOM YJalUTe OCKOJIKM W3 paHbl, CMOMNTE
KpPOBb, IPOJC3UHPUIIUPYHUTE PACTBOPOM 1012 U IEPEBIKUTE OMHTOM.

2. Tlpu oxore pyk WIM JIMIIa PEAKTUBOM CMOWTE PEAKTUB OOJBIINM
KOJIMYECTBOM BOJBI, 3aTEM B CIIyyae OXOra IIesnoublo —1%-HbIM pacTBOpoM
YKCYCHOM KHCIOTOM, B Cllydae oOXkora KHUcIOTOM —3%-HbIM pPacTBOPOM
TUAPOKApOOHATAa HATpUsA, a 3aTeM OIATh BoAoW. Omexay, CONpPUKACABLIYIOCS C
peakTUBaMH, CIEIYET CHATD.

3. IIpu oxore ropstueil )KUJIKOCThIO HIIM TOPSYUM MTPEAMETOM 00O0XKKEHHOE
MECTO MIPOMOMTE MPOTOYHOMN XOJIOIHOW BOAOMN B TeueHue 5—10 MuH.

3areM cieAyeT HEMEMJIEHHO [IOCTaBUTh B Onwxkaiimee jedeOHOe
YUpEeKACHHE.

4. Tlpu mnomajgaHUM XUMHUYECKOTO BEIeCTBA B TJiaza UX HEOOXOIUMO
OOUJILHO TIPOMBITH B TeueHue 10—15 MuH cTpyeit X010/1HOM BOABI (MM UCTIOJIBb3YS
IJIa3HYI0 TPOMBIBANIKY) Tak, 4TOOBl OHAa CTeKajla OT Hoca K BHCKy. Beku
MOPaKEHHOTO TJla3a BO BpPEMs TMPOMBIBAHUS JOJKHBI OBITh OCTOPOYKHO
pa3BepHyThl. KOHTaKTHBIE JIMH3BI MEPE]l MPOMBIBAHUEM CIIEIYET CHATh. 3aTEM B
J1000M Ccllydae MoCcTpaJaBIIero He3aMeJIMTENIbHO JOCTaBUTh B TJIA3HYIO KIIMHUKY.

5. Ilpu momaganuu sigja BHYTPb HEOOXOAMMO BBI3BATH PBOTY MPHUHSITHEM
TEIJIOr0 pacTBOpa MoBapeHHOUW coiu (3—4 daifHble JOKKM Ha CTakaH BOJIbI) U
3aTeM HaJaBUTh MajblEM Ha 3aJHIOI0 YacTh 3€Ba, JlaBas MOCTPaJaBIIEMy IUTh
00JBIIOE KOJIMYECTBO TEIUIOW BOABL. Eciu mocTtpagaBmmii moTepsil COZHAHUE WU
K€ OTpaBJICHUE BBI3BAHO MPOTJIATHIBAHUEM PACTBOPUTENISA, KHUCIOTHI UM ILEJIOYH,
TO PBOTY BbI3bIBaTh HeJNb3s. [locTpagaBiiero MepeHecTH Ha CBEXKUW BO3IYyX WU
OCTaBUTh B CIIOKOWHOM TMOJIOKEHUH B Teruie. HeMenneHHO BbI3BaThb OpuUTramy
HEOTJIOKHOU MOMOIIIH.

6. Ilpu mnopakeHHH DJJIEKTPUUYECKHUM TOKOM HEOOXOAMMO OBICTPO
OCBOOOJMTH  TOCTPAJABIIETO OT JIEUCTBHS TOKA IyTeM  OTKIIIOUCHHUS
AJIEKTPOIHEPTUHN OOIMKUM pPYyOUITLHUKOM. BBIHECTH TMOCTpanaBIIero Ha CBEXKUN
BO3JyX U MPU HEOOXOIMMOCTH CHEJaTh €My MCKYCCTBEHHOE JbIXaHHE U MAacCax
cepaua. HeMenneHHO BbI3BaTh CKOPYIO IIOMOUIb.
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IIpakTuuyeckas padora Ne 1
Tema: Pemrenue 3agad mo reme: «OCHOBHBIE 32aKOHBI XUMUH.

Hean padoThi:
dopMHUpOBaHUE YMEHHUSI PEIIATh 3a/1a4d 110 OCHOBHBIM MOHATHUSIM U 3aKOHAM
XUMUH.

1. esu o0Oyuenust
B pesynbTate BeimogHEHUs: pabOThI CTYACHT OyAeT
3Hamy.
- OCHOBHBIE IOHSTHS U 3aKOHbI XUMUU;
- IOHSATHE «MOJISIPHAS JIOJISI BEIIECTBAY;
ymems:
- pemaTrh 3aJadyd Ha BBIYHCICHUE KOJIMYECTBA BEIIECTBA, MAaCChl, YHCIA
CTPYKTYPHBIX 4acCTHII, a0COJIFOTHON MacChl aTOMOB U MOJICKYT
- pemaTh 3aJadyd Ha BBIYHCICHUE: CPEAHEW OTHOCUTEIBLHOW AaTOMHOW MAacChl
XAMHUYECKOTO 3JIEMEHTA C MPUMEHEHUEM MOHATHUS «MOJISIPHAS JIOJISI BEIIECTBAY;
- TPaMOTHO O(OPMIISITH U pelIaTh 3aJ1a4u
61a0emn:
- HaBBIKAMU PabOTHI C KAIBKYJISATOPOM

2. TpeGoBaHusi K METOAUYECKOMY 00eCIIeYeHH IO

J1J1s1 yCIIeNTHOTO BBIMIOJHEHUS JaHHON paboThl HEOOXO0IUMO:
- 3HaTh MaTepuai JeKIuu «OCHOBHBIC MOHSATHS W 3aKOHBI XuMun» (Tema 1.1),
ocBeraronieit nanueiii Bonpoc no aucnurmuae OO 10 Xvmust.

3. O01mue moJI0KeHnus

Xumnueckass ¢opMmysa —3TO BbIpaKEHUE cocTaBa (KAau€CTBEHHOTO U
KOJIMYECTBEHHOT'0) BEIIECTBA MPU MOMOIIY XUMUYECKUX 3HAKOB U UH]IEKCOB.

Moasipnas macca (M) — BenuunHa, paBHAsi OTHOLIEHUIO MAacChl BEIIECTBA
(m) K COOTBETCTBYIOLIEMY KOJMYECTBY BemlecTBa (n). M =m : N (r/moJb)

KosnuecTBo BemectBa (n) - 3TO YHUCIO CTPYKTYPHBIX YacTHI[ 3TOTO
BEILECTBA (ATOMOB, MOJIEKYJI, JIEKTPOHOB, HOHOB U Jp.), 3aKIOYEHHBIX B TAHHOM
obpasrie.

B Mexnynaponnoit cucreme enuuaun (Cuh) 3a €OUHHUIYY KOJIMYECTBA
BEILIECTBA MIPUHAT MOJIb.

MoJb — KOJIMYECTBO BEILECTBA, KOTOPOE COJNEPKHUT CTOJBKO YaCTHI
(aTOMOB, MOJIEKYJI, HOHOB U JIp.) CKOJIBKO COJIepKUTCS aToMOB yriaepoaa B 0,012
kr. (12r.) %6C, mpumepro 6*10% qactur.

Beanunna 6%10%° Moab™ OTHOCHTBCS K (PYHIAMEHTATBHEIM (H3HISCKIM
MOCTOSTHHBIM M HasbiBaeTcs mocTositHHoii ABoraapo (N,).Na=n* 6,02 *
1023(M0J1e1cy.11)
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Moasipablii 00béM raza — BelMYMHA paBHAs OTHOLICHHIO 00BEMa (V)
BEIIIECTBA K KOJIMYECTBY (n) 3Toro Bemectra: Vy =V/n— V=n* Vy (i1.)

OTHocuTeJbHAST IUVIOTHOCTH OAHOTO ra3a mo apyromy (D) —»s10
OTHOUIEHHUE TUIOTHOCTEH JIBYX ra30B MPU OJMHAKOBBIX YCIOBUSIX.

OTHOCHTEINbHAS TIOTHOCTh OJTHOTO ra3a Mo JAPYroMy paBHa OTHOIICHHIO MX
MOJIEKYJISIPHBIX MM OTHOCUTEIBHBIX MOJIEKYJISIPHBIX Macc.

OTtHOocHTeNbHAs TJIOTHOCTh — BEJIMYMHA Oe3pa3MepHasi — MOKa3bIBAET, BO
CKOJIBKO pa3 OJIUH ra3 TsKeliee APyroro.

D(rmoH,) = M (X)/M (Hy) = M (X)/2;

D(1o Bo3ayxy) = M (X) / M (Bozayxa) =M (X) / 29

Bonpochl 151 3aKpemnJieHUsI TeOPEeTHYECKOro  Marepuajga K
NPaAKTHYECKOMY 3aHSITHIO
1. Kakyto undopmaruio naér popmyna CO,?

2. ChopmynupyiiTe OCHOBHBIE TMOJIOKEHHSI aTOMHO — MOJIEKYJISIPHOTO
YUCHUSL.

3.  Kakue BeIM4MHBI MOTYT HAXOJUTHCS PSIAOM C XUMUYECKUM 3HAKOM?

4.  IlpuBenuTe mpUMEpPHI MPOCTHIX BEIIECTB U HA30BUTE UX (HOPMYIIHI.

5.  IlpuBeaute npuMephl CIOKHBIX BEIIECTB M HA30BUTE UX (POPMYIIBI.

6. ChopmynupyiiTe  3aKOHBI:  TOCTOSHCTBA  COCTaBa  BEIIECTBA,

COXpAaHEHHsI MACChI BEMIECTBA, ABOTaapo.
JI1s pacdeTOR NOMBIYIOTCS CEAYIOMHME (GOpMYyITaMH:

JL1s onpesiesleHHs KOJTUYECTRA BEIIECTRA: N — KOJIHYIECTRO BEMECTRA
m N Vv (momm);
n=— e =—
M — monapHag Macca
M N, V. ap

BemecTea (T/MOJIb, KI/MOJIB);

VYaupepcansHas pacdeTHas Gopmya:
P P thopsny m — Macca BemecTra (T, KT);

m V N
n=-"—-—_ —-__- N — gHeI0 CTPYKTYPHBIX

M V, N, €JUHHII BENIECTRA;
Jls onipefiesieHHs MOJIIPHOH Macchl BELECTRA: Na —nocrosHHag ABorazpo,
M= V — 06nbeM Bemectsa (1, M,

n o’);

Jlns onpesieIeHHs MacCeHl BEMECTRA: Vin — MOJSPHBIH 06BEM
m=Mn (;W/moms);
JUtst oTIpeicIeHHS. THC/IA CTPYKTYPHEIX €IHHHII my — abcomoTHas Macca
BEIIECTRA: aToMa (MoIeKyJIsl) (T,KT)

N = Nj 'n, rze Na = 6,02:10% mons!
Jlnst onpeneieHus abCOMIOTHON MacCEl aTroMa H

MOJICKYIIbI:
M

mp= —
NA
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4. 3amanus AJ1s1 MPAKTHYECKOH padoThI
4.1. ITpousBeauTe pacyEThl CONIACHO 3aJaHUSIM:

3agaua Ne 1. Hmeemca 3,02 10 = monekyn (Cly). Haitoume konuuecmeo

eeuiecmea xsiopa.

Hano: Peiuenue:

N (Cly)= 3,02 10 23 MOJICKYIT Onua Moib BemecTBa coaepxkut 6,02x10 23
Haiitu n(Cly)=? MOJIb

Torna konmuecTBo BeniecTsa (N):
| N(Cl,) 3,01x10%
N (Cly)=-------- = === = 0,5 moib
Na 6,0x10%

Ortgert: n (Cly)= 0,5 monb

3agaua Ne 2. Onpedenume Koauuecmeo 2uopokcuoa Hampus 6 o00paszue ¢

maccou 10 2.

MaHo: Pemenue:
m (NaOH)= 10r. PaccunthiBaem MOJIIPHYIO Maccy:
M(NaOH)=23+16+1=40r/m0Jb.

Haiiru: n(NaOH)=?
n(NaOH)=m(NaOH)/ M(NaOH)=
=10/40=0,25 Mo0Ib.

Otset: N(NaOH)= 0,25 moub.

3agaua Ne 3. Onpedenume Koauuecmeo amomos 6000pooa 6 cocmaee odpazua
6001 maccon 9 2.

Hamno: Pemenne:

m (H,0)= 9r. PaccunteiBaem MOJISIPHYIO Maccy
M(H20)=2+16=18r/mo01b.

Haiitu: n(H,0)=?
n(HZO)Zm(HZO)/ M(HzO):
=9/18=0,5 monb.

Ortset: n(H,0)= 0,5 mMob.

3agaua Ne 4. Onpeoenume maccy oopazua 600wvt, cooepicauiezo 12,04x10 2
MOJ1EKY 800bl.

HaHo: Pemenune:
N (H.0)=12,04x10 2 MOJIEKYJT PaccuntbiBaeM  KOIWYECTBO  BOABI IO
YPaBHEHHUIO:

Haiitu: m(H,0)=?
m(HZO):N(HZO)/ NA:
=12,04x10%/ 6,02x10 2= 0,2 mob.

Otser: M(H,0)= 0,2 moub.
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3amaua Ne 5. Onpeodenume maccy 11,2 1 6000poda npu HOPpMANLHBIX YCI0BUAX.

MaHo:
V (H,0)= 11,2 n

Haitru: m(H2)="?

Pemenmne:
OnpenensieM KOJIMYECTBO BOJIOPO/IA 110 YPABHEHUIO:

n(H2)=V(H,)/ 22,4 n/monb
N(Ho)= 11,2/22.4= 0,5 moub
Brrauncisiem Maccy BoJopo/a:
m(Hz)= n(Hz2)x M(Hy);
m(H,)=0,5x2=1r.

OtBer: M(Hy)= 1.

3amaua Ne 6. Onpedenume naommocmes 1 monv okcuoa cepvr (1) npu

HOPMAIbHBLX YCIIOBUAX.

Jlano:
n (SO2)= 1 monb

Haiitu: D(CO,)=?

Pemenue:

V(S0O,)=n (SO,)x22,4n/monp=1x 22,4=22.4 1
Brruncnsiem maccy oOpasua:

m(SO2)=n (SO2)x M (SOy);

m(SO,)=1x64=64r.

OmpenenseM TUIOTHOCTh OKCHUJZIa CEPhl IPH H.Y. IO
YpaBHEHHUIO:

D(SOz)= m(SO2)/ V(SO2);

D(S0O,)=64/22,4=2,86 r/;

Otser: D(S0O,)=2,86 /1.

3agaua Ne 7. Onpeoenume maccy npodykmoe peaxkyuu, eciu u3gecmHo, 4mo 6
peakuyuro ecmynuo 6 2 yenepooa u 12 2 kucinopooa.

Hamno:
m(C)=6r.
m (Oz): 12 r.

Haiiti: m(CO;)="?

Pemrenue:

3anuchIBaeéM ypaBHEHHE peaKuu:

C+0,=C0O,

CoryiacHO 3aKOHY COXpPaHEHHMsI MacChl BEIIECTBA Macc
MPOJYKTOB peakinu, OyleT paHa Macce HCXOMHBIX
BCIILIECTB:

m(mpoaykToB peakimu)= m (C) + m (Oy);
m(CO,)= 6+12=18 r.

Otset: m(CO2)=18 .
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3amauya Ne 8. Bewecmeo cocmoum w3 nampus W=32,4%, cepvr W=22,5% u

Kucnopooa. Haiioume ¢popmyny eewgecmea.

MaHo: Pemenune:

w (Na)=32,4% W(O)= 100%-32,4%-22,5%=45,1%

[To 3akoHam XuMUH, KOAPPUIHUEHTH X, Y, Z —
w (S)=22,5% HeOONbIIEe  [eNble YHCia; JITH  YHCia
HPOIOPIUOHATBHBl  KOJIMYECTBY — BEILECTBA
aTOMOB:

X:Y:Z= w(Na)/Ar(Na) : w(S)/Ar(S)

Haiitu: Nax Sy Oz -? w(O)/Ar(0)=32,4/23 : 22.5/32 : 45,1/16
X:Y:Z=1,41:0,705:2,82=2:1:4
Otset: Na,S Oy

5. PexomeHayeMble HCTOYHUKU MH(OpMAIIUA

5.1.  https://studylib.ru/doc/2019197/reshenie-zadach-na-osnovnye-zakony-himii
YK 546 (076,1) Peiienne 3a1a4 Ha OCHOBHbI€ 3aKOHbI XUMHM: MeTOoIUYECKHE
yKa3aHUSd K TPAKTHYECKHM 3aHATHSAM 10 XMMHH JJIsI CTYJACHTOB JTHEBHOTO,
3aouHoro u auctannuonHoro oOydenuss /KI'ACY; Cocr. B.A.Edumosa,
H.C.I'pomakoB, B.A.boiuyk. Kazans, 2005. 25c. Meroaudeckue yKazaHUS
cozepKar HEO0OXOIUMBIN MH(})OpMaMOHHBIN MaTepural JUTSL
MIPUMEHEHHSI OCHOBHBIX 3aKOHOB XMMHUH TIPH PEIICHUN PA3IMYHBIX MPAKTHYECKUX
3a7a4.

5.2. https://multiurok.ru/files/prakticheskoe-zaniatie-1-reshenie-zadach-po-teme-
o.html
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IIpakTHyeckas padora Ne 2

Tema: HomeHK/IaTypa HEOPraHM4eCKMX BeleCTB: HA3BAHUE BeleCTB MCXOASs
U3 UX XUMHYECKUX (POPMYJI M COCTABJICHUE XUMHUYECKOH (hOpMYyJIbI HCXOAA U3
HA3BaHMS BellecTBA

Hean padoTsi:

O6001muUTh, CUCTEMATU3UPOBATh U CKOPPEKTUPOBATh 3HAHUS 00yUYaIOUINXCS
O HOMEHKJIaType M CHUCTEMATHKE BEIIECTB BaXKHEHUIIMX KJIACCOB HEOPraHMYECKUX
COeJIMHEHUM.

1. esu o0Oyuennsi
B pesynbTate BeinogHeHUs: pabOThI CTYACHT OyAeT
3HaAMb!
- COCTaB U KJIACCU(PHUKALIMIO OKCUIOB, KHCIIOT, COJIE, OCHOBAaHUI;
- HOMEHKJIaTypy HEOPTaHUYECKUX COCTMHEHU;
ymems:
- ONPEIETATh 10 XUMUYECKOW (hopMyJie KJIacC HEOPTraHUUECKUX COCTMHEHUN;
- BBINIOJHUTH  YNPAXHEHHS HAa  KIAacCU(UKAIMI0O  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COCIUHEHMIN

2. TpeGoBaHusi K METOAUYECKOMY 00eCIIeYEHHIO

JJ1s1 yCrienrHoro BRITIOJTHEHUS JaHHOW paboThl HE0OXO0AUMO:
- 3HaTh wMatepuan Jjekiuu «Kriaccudukaiusi, HOMEHKJIATypa M CTPOCHHE
HCOpPraHMYECKUX BemiecTBy (TemMa 1.4), ocBemiamooIell JaHHBIA BOMPOC IO
qucimmnae OOL.10 Xvavuag.

3. O01me moJI0KeHus

OxcHabl — 3TO CJI0KHBbIE BelleCTBAa, COCTOSIIINE U3 IBYX 3JIeMEHTOB, O/1UH
M3 KOTOPBIX KHCJIOPOI B CTENEHH OKUCIeHHs (— 2).

[Ipn Hanucanuu (Gopmysibl OKCHUJA CUMBOJ JIEMEHTA, 00pa3yrolIero OKCu/l,
CTaBUTCS Ha MEPBOE MECTO, a KUcIopoaa — Ha Bropoe. O0mas gopMynna OKCUIO0B:
2x0y.

Oco0yio Tpymnmy KHCIOPOAHBIX COCAMHEHUH 3JIEMEHTOB COCTaBIISIOT
nepokcuabl. OOBIYHO MX paccMaTpUBAIOT Kak COJIM Mepokcuia Bomoponaa H202,
MIPOSIBJISIIONIETO CJIa0ble KUCJIOTHBIE CBOMCTBA. Y TMEPOKCHUIOB aTOMBI KHCJIOPOJa
XUMUYECKU CBSI3aHBI HE TOJIBKO C aTOMaMH JAPYTHX JIEMEHTOB, HO U MEX]Ty COOO0M
(oO6pazyror mepokcunnyto tpynny — O— O-). Hampumep, mepokcua HaTpus
Na202 (Na—O—-0O-Na), a okcua Hatpust Na20 (Na—O—Na). B nmepokcuaax creneHb
okuciieHus: kuciopoma paHa (—1). Tak, B mepokcuae Oapusi BaO2 cteneHb
OKHuCJeHHs Oapus paBHa +2, a kuciaoponaa —1.
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Ha3zBanusi okcuaoB

Ha3Banusi OKCHIOB B COOTBETCTBHM C HOMEHKJIATYPHBIMU MpaBUIaMU
0o0pa3yloTcs M3 CJIOBa «OKCH» M Ha3BaHMUS OKCHJIO00pA3yIOIIEero AJIeMEHTa B
poauTenbHOM Majaexe, Hanpumep, CaO — oxena kanpiust, K20 — oxkeuna kanusi.

B ciyuae, xorga anmemeHT 00J1ajlaeT MEPEMEHHON CTENEHBIO OKHUCIICHUS U
o0pa3zyeT HECKOJIbKO OKCHJIOB, MOCJE Ha3BaHUS ATOTO AJIEMEHTa YKa3bIBAIOT €T0
CTEIICHb OKHUCJICHUS PUMCKON IMdpol B CKoOKax, WJIM MPUOETal0T K ITOMOIIH
rPEUYECKUX YHUCIUTENbHBIX (1-MoOHO, 2-au, 3-Tpu, 4-TeTpa, S-neHTa, 6-rekca, 7-
renta, 8-okta). Hampumep,

VO — okcua Banaaus (1) wim MoHOOKCH T BaHAIHS,

V203 — oxcun Banamus (II1) wnm tpuokcun auBanamusi; VO2 — okcupf
BaHaaus (IV) unu nuokcun Banaaus; V205 — oxkena BaHaaus (V) WM IEHTAOKCH
JTBaHAIHS.

Knaccudpuxkanus okcuaon

I[To peaknuoOHHONW CMOCOOHOCTH  OKCHABI MOXHO  pa3leluTh Ha
coyieoOpasyromue W HecosieobOpasywomme (O0e3pa3nuudsie). B cBowo ouepens,
coJIeOOpa3yIolKe OKCHUIbI TOJAPA3ACISIIOTCS Ha OCHOBHBIC, KHUCIOTHBIE U
ampoTepHbIE.

OcHOBaHHA — 3TO ITEKTPOJIUTHI, AUCCONMPYIOLIHE B BOHOM pacTBope ¢
oOpa3oBaHMeM KaTHOHA MeTa/uIa (Wid noHA amMoHus NH4+) u
ruapokcorpynnsl OH—.

O6mass ¢opmyna ocHoBanuii: Me(OH)n. CornacHo MeXIyHapOaHOU
HOMEHKJIaType Ha3BaHHUA OCHOBAHMI COCTaBIIAIOTCS W3 CJIOBA TUJPOKCUZI U
Ha3BaHus Metauta. Hampumep, NaOH - rumpokcua Hatpus, Ca(OH)2 -
THAPOKCU] Kanbliusa. Ecim siaemMeHT oOpa3yeT HECKOJIbKO OCHOBAaHUN, TO B
HA3BaHUU YKa3bIBACTCS CTENEHb €r0 OKUCJICHUS PUMCKON Iudpoil B CKOOKax:
Fe(OH)2 — runpoxcun xenesa (1), Fe(OH)3 — rumpokcen xenesa (111).

[ToMmuMo >THX Ha3BaHUW JJISI HEKOTOPBIX HamWOoOJiee BaXKHBIX OCHOBAaHUU
NPUMEHSIIOTCST U JAPYrMe, B OCHOBHOM TpPAAULMOHHBIE PYCCKUE Ha3BaHUS.
Hanpumep, runpoxcun Hatpusi NaOH Ha3bIBalOT €KUM HATPOM, THUIPOKCHU]
kanbiusg Ca(OH)2 — ramenoit uzBectbio, KOH — eaxum kanu.

Yucno OH- -rpymm, copepKanmxcsi B MOJIEKYJIE OCHOBAHUS, ONPEIEISAET €T0
KHCJIOTHOCTh. [l0 3TOMY MpHU3HAKy OCHOBAaHMS JAENATCA HA OJHOKUCIOTHBIC
(KOH), nByxkucnotusie (Cu(OH)2), TpeXKucaoTHbIC

(Cr(OH)3).

['uapokcuabl, paCTBOPUMBIE B BOJIC, Ha3bIBAIOT II€JI0YaMU. DTO THIAPOKCHUIBI
HIEJIOYHBIX U IIETOYHO-

semenbHBIX MeTauioB: NaOH, KOH, RbOH, CsOH, Ba(OH)2, Ca(OH)2,
Sr(OH)2.

Kucsorbl — 3T0 3JIeKTPOJIMTHI, JMCCONMPYIOLIAE B BOJHOM PacTBOpe €
oOpa3zoBaHueM KaTHOHA BoJAopoaa H+ u aHHOHA KMCJIOTHOTO OCTATKA.
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Ha3Banusi KucJjior

B o6uiem Buae Gpopmyiia KUCIOTHI 3anuchiBaeTcs kak HmD v Hm3O0n, rie
O — KUCI0TOOOPA3YIOIIUI AIEMEHT.

[lo XxuMHUYECKOMY COCTaBY, @ HMEHHO IO OTCYTCTBHIO UJIM HAJIMYHIO aTOMOB
KHCIIOpOJia B MOJIEKYJIaXx, KUCIOTBI JeisTcs Ha kuciopozconepxkamue (H2SO4,
HNO?3) u 6eckucnopoausie (H2S, HF, HCI).

Kucrnorel uME0OT  TpaJuWLMOHHBIE W  CHCTEMAaTHYECKHUE  Ha3BaHUA,
cocTraBisieMble 1O HOMeHKJIaTtypHbiM mpaBuinam HWIOIMAK  mig  ciioxHbIX
COECIMHEHU.

TpanuuuoHHOE Ha3BaHUE KHUCIOTHI CKIaAbIBaeTcs M3 ABYX ciioB. IlepBoe
CJIOBO — MPWJIAraTeIbHOE ¢ KOPHEM OT PYCCKOIO Ha3BaHUS KUCIOTOOOPA3yIOIIEro
AJIIEMEHTa, BTOPOE — CJOBO «KHCIJIOTa», HAlpUMEpP, CEpHas KHUCJIOTa, a30THas
KHCJIOTa. B Ha3BaHUAX KUCIOPOJOCOAEPKAUX KUCIOT 11 0003HAUEHUS CTETICHU
OKHUCJICHHSI ~ KUCJIOTOOOPa3yIoUIEro  3JIEMEHTa  HUCHOJIB3YIOTCS  CIEAYIOIIHe
cypdukch:

— H, — OB, — €B — (BBICIIIAas WX JIt00asi €AMHCTBEHHAs CTEICHh OKUCIICHUS),
kak HClO4 — xmopnas, H2SO4 — cepnas, HMnO4 — mapranijoBasi KHCJIOTa;
H2Si03 — MeTakpeMHHUEBas KMCIIOTA.

—HOBaT — (MpOMEXyTO4Hasi CcTemneHb okucienus +5), kak HCIO3 —
xjnopHoBartas, HIO3 — fiognoBaras, H2ZMnO4 — mapraniioBaTas KAcJIoTa.

—OBUCT, — UCT — (ITPOMEKYTOUHAs cTeneHb okuciaeHus +3, +4), kak H3AsO3
— OPTOMBIIIBSIKOBUCTAS

kuciota; HCIO2 — xnopucras; HNO2 — azoTucras.

— HOBATUCT — (HU3IIas MOJIOXKUTeNbHas cTenenb +1), kak HCIO —
XJIOPHOBATHUCTAs.

Ecnu 35eMeHT B OZHOM M TOM K€ CTENEHU OKHUCIEHHUS 00pa3yeT HECKOJIbKO
KHCJIOPOAOCOAEPKAIIMX KHCIOT, TO K Ha3BaHUIO KHUCIOTHI C MEHBIIUM
COJIEp)KaHMEM  KHUCJIOPOJIHBIX aTOMOB JOOaBIAIOT MpedUKC «MeTay, TMpH
HamOospieM uwuciae — npedpukc «oprto»: HPO3 — mertadocdopnas kucmnora,
H3PO4 — oprodochopnas kucimora (cremeHb okucieHusi ¢ochopa paBHa +5).
Ha3Banusi OECKUCIOPOMHBIX KHUCIOT MPOU3BOJATCA OT Ha3BaHUS HEMETaia C
OKOHYAHHUEM «O0» W pHOaBICHUEM ClI0Ba BOOpoaHas. Hampumep,

HF — dropoBogopoaHas miu niaBUKoBasi KUCIIOTA;
HCI — x710poBo1opoTHAS HITH COJISTHASI KUCIIOTA;
HBr — 6poMoBoOpOIHAs KUCHOTA;

HI — ilonoBoopoHAst KHCIIOTA;

H,S— cepoBo1opoIHS KHCTOTA;

HCN — nimanoBo1opoiHast KUCIIOTA.

Com — 3TO 3JIEKTPOJIUTHI, JUCCOUMPYHIOLINE B BOJIHOM pacTBOpe €

Oﬁpa3OBaHI/IeM KaTHOHOB OCHOBHBIX OCTAaTKOB H AaAHHOHOB KHCJIOTHBIX
OCTAaTKOB.
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®opMyJibl M HA3BAHUA COJIeH

CocraB conu onuchiBaeTcs (OpMysioid, B KOTOPOH Ha MEPBOE MECTO CTABUTCS
dbopmyna kaTroHa, a Ha BTopoe — ¢hopmyra aHnoHa. Ha3Banus comneit 06pazyroTcs
OT Ha3BaHMS KHCIOTHOTO OCTaTka (B HMMEHUTEIBHOM Ta/IeKe) U Ha3BaHMS
OCHOBHOTI'O OCTaTKa (B POJAUTEIHLHOM MAJEKe), BXOJAIIMX B cOcTaB coiu. CTeneHb
OKHUCJICHHSI MeTaJuia, 00pa3yloliero KaTHOH, YKa3bIBAETCS PUMCKUMH IUdpamMu B
CKoOKax, eciu 3To Heobxomumo. Hampumep, K2S — cynbdpun kamus, FeSO4 —
cynbsdar xkenesa (I1), Fe2(SO4)3 — cynbdat xenesa (I1I).

AHHOH OECKHCTIOPOTHON KUCIOTHI UMEET OKOHYaHue «u1». Hanmpumep, FeCl3
— xyopup xeneza (III). Ha3Banua kucibIx coisield oOpa3yloTcs Takxke, Kak U
CpPEIHUX, HO TIPU 3TOM K HA3BAHHWIO aHWOHA JOOABJISIIOT MPHUCTaBKY «THIPOY,
YKa3bIBAIOIIYI0 HA HAJIMYHME aTOMOB BOJOpOJA, YHCIO KOTOPBIX 00O3HAYaeTCs
TPEYECKUMHU UYUCIUTENbHBIMUA: A, Tpu uU.T.A. Hampumep: Fe(HSO4)3 -
ruapocyibhar

xenesa (I111), NaH2PO4 — nquruapodocdar narpusi.

Ha3Banus 0oCHOBHBIX coJjieit 00pa3yroTcs TaKKe, Kak U CPEIHUX, HO TIPU 3TOM
K Ha3BaHUIO KaTHOHA JOOABIISIIOT TPHUCTABKY «TUAPOKCO», YKa3bIBAIOIIYIO Ha
HAJIMYME  TUIPOKCOTPYII, YHUCIO KOTOPBHIX O0O3HAYaeTCs TPEeuecCKUMU
YUCIUTENbHBIMU: 1u, Tpu uW.T.A. Hampumep: (CuOH)2CO3 — xapbOoHar
ruapokcomenu (I1), Fe(OH)2Cl — xmopun auruapokcoxenesa (111).

Conu mozipa3aensioTcs Ha CpEeIHUE, KUCIIbIE U OCHOBHEIE.

Cpeanue (HOpMajibHbIE) COJIM HE COAEpKAT B MOJIEKYJE€ HH AaTOMOB
BOZIOpPO/Ia, HU TUAPOKCcOrpym. OHU TUCCOIMUPYIOT MTPAKTUYECKU TOJTHOCTBIO (HE
CTYIICHUYATO), 00pa3ys KaTHOHBI METaJJIa 1 aHUOHBI KHCJIIOTHOTO OCTaTKa:

K2S < 2 K+ + §2—- AICI3 < AlI3+ + 3 Cl-

Kucablie cojim — 3TO COJIM, KUCIIOTHBIN OCTATOK KOTOPBIX COJIEPIKUT B CBOEM
coctaBe Bojopoj, Hampumep, KHS, Fe(HSO4)3. Takue conm IUCCOIUUPYIOT
CTYIIEHYATO.

[Io cBouM cCBOWMCTBAM KHCJbIE COJHM SIBISIOTCS  MPOMEXKYTOUHBIMU
COCIMHEHUSIMH MEXY CPETHUMHU COJISIMU U KUCIOTaMU. Tak e, KaK KUCIOThI, OHU
OOBIYHO XOPOIIIO PACTBOPUMBI B BOJIC M CIIOCOOHBI K PEAKITUU HEUTpaTU3alliH.

OcCHOBHBIE €OJIM — DOTO COJM, KAaTHOHBI KOTOPBIX COJEpKaT OAHY WIIU
HECKOJIbKO ruapokcorpym, Hanpumep, (CuOH)2CO3, (FeOH)CI2.

OCHOBHBIC COJIM TaK )K€, KaK U KUCIIbIC, TUCCOIUUPYIOT CTYNIEHYATO.

Kak mnpaBuiio, OCHOBHBIE COJM MAaJOpPAaCTBOPHUMBI M TIPH HarpeBaHUHU
pasiararoTcs ¢ BbIICIICHUEM BOIbI.

4. 3ananus AJ151 NPAKTHYECKOT0 3aHSATHUS
4.1. 3anumure B TETPaaAM AJI MPAKTUYECKUX PadoT:

1. ToJIbKO OCHOBHBIE OKCH/BI IIEPEYMCIeHbI B IPyIIe BelecTsB, GopMyJibl
KOTOPbIX:

1) P,Os, N,Os, SiO,

2) K,0, Ca0, BaO

3) BeO, ZnO, Cr,03
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4) Al,Os, CuO, Fe,04
5) MgO, CrO, MnO

2. Toabko an)OTeprle OKCHABI MEPECYMNCIICHDBI B I'PyIIIIC.:

1) okcna OepuLIHs, OKCHI AJTIOMHHUS, okcua Mapranna (1V)
2) okcup kanus, okcua meau (1), oxenn xenesa (1)

3) oxcun xpoma (VI), okcup Oepumus, okcun cepsl (IV)

4) okcna nMHKA, okena os1oBa (IV), okena xpoma (I11)

5) oxcun xpoma (II), okcun azora (1), okcua pocdopa (I11)

3. K coqsiM oTHOCHTCH KaXKa10€ U3 BCIIECCTB, (bOpMyJI])I KOTOPLIX IMEPECYUCICHDI
B Irpyi1ie:

1) NH4C|, BaCOs,, FG(NOg)g, Na,SO;

2) CusS, HI, BaSO;, NaCl

3) (CUOH)2C03, KNQO;,, N&zSiOg, MgCIZ

4) HCI, HsPO,, HNO,, H,SO,

5) Cag(POL),, KNO,, KCIOs, H,SiO;

4. YcTaHOBUTE COOTBETCTBHE MEKAY HA3BAHUSIMH BelIeCTB U UX (popMyJIaMH.

Ha3BaHue BemecTBa Xumuueckas popmyJia
A) cynedun HaTpus 1) Na,S
b) ruapocynsdar Harpus 2) NaHSO,
B) cynbdat Hatpus 3) NaHSO;
I') cynbdut HaTpus 4) Na,SO;

5) Na3COs3

6) Na,SO,

Pemienune: A-1 b-2 B-6 TI-4

5. K xucjaopoacoaepkamuM KHCJIOTAM OTHOCHUTCH KaXKJa0e U3 BelleCTB B
nape:

1) iion0BOOPOAHASI U CEPOBOIOPOIHAS KHUCIIOTHI

2) cepHHUCTAas U CePHAsi KHCJIOThI

4) consinas u pochopHast KUCITOTHI

5) azoTucrasi M KpeMHUEBAasI KUCJIOThI

6) coJiiHas U MJIABUKOBAsi KUCIOTHI
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4.2 3amnoaHUTE HIKE MPUBEICHHYIO TAOJIHITY

3amaHye: BOCCTAHOBHUTH HeJOCTAIOIIME 3alIMCH B KJIETKaX

Bapuant DopMyIbl Haspanue xucnotsl | Kucnorusiii ocratok (Ko) | HazBanue Ko
KHUCJIOT

1 HF

| 2 XJIOPOBOJOPOIHAS

4 Cynbhua

1 5 cepHas

6 NOy

7 KapOoHaT

i 8 H.SO;

9 PO?

4.3. 3anuimuTte B TETPaad Ha3BaHUS COCAUHECHUIN

I Oxcuabl

1. Mn,O7
Al,O3
K;0
NO
BaO
Cl,0s
SO3
Cr,03
. SiO;

10. ZnO
II OcHoBanus

1. Zn(OH)2
Cu(OH),
Zr(OH),4
Co(OH).
Sc(OH)3
Pb(OH),
NaOH

© ©® N o O A W N

N o o wN
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III Cpennue coan
1. AgCl

NazAsO;
Fe,S;3
Cr(ClOy)3
K2CO3
PbSO,
Zn3(POy).
CUJZ
. Ca(NO3)2

10. Alz(CrO4)3
4.4. anumute B TETpagu GOPMYIbI CIACAYIONINX COSTUHEHUI

© ® N o g R~ wDd

Coenunenuns:

1. OxkcHp KalbIus
Oxcun yrnepoza (IV)
Oxkcua mapranmna (11)
Oxcup xenesa (I1I)
Oxcup cepedpa
Oxcuo opoma (VIII)
Oxcuo meou (1)
Oxcuo azoma (V)
Oxcuo 6opa

© ® N o g s~ LN

l_\
©

Oxkcuo 600opooa

CoenuHeHusn:

1. Iunpoxcun 6apust
I'unpoxcun xpoma (I11)
IM'mapoxcun amroMuHUS
TIunpoxcun xenesa (1)
Bpomun kangmus (11)
CumKaT aJJlOMUHUS
[lepmanranat xanus

© N o 0 bk~ DD

Hutpur xenesa (I11)

Coennnenus:

1. nepmanrasat kobanbTa (I1)
oxcuj cepsl (IV)
ruapokcu xenesa (I11)
¢docdar menu (II)
CepHUCTAsT KACIIOTa
cynbdun xpoma (III)
OKCH/T JIUTHS
CUJIMKAT HaTpuUs
THIIPOKCHUT KaJIbITHS
MaprasioBas KHcJIoTa

© oo N kLD

[y
©
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5. PexomeHayeMble HCTOYHUKH MH(OpMATTUA

5.1. https://studfile.net/preview/7113516/page:2/

5.2. https://nsportal.ru/shkola/khimiya/library/2019/04/07/razdatochnyy-material-
po-teme-nomenklatura-neorganicheskih
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IIpakTuyeckasi padora Ne 3
Tema: Pemenne 3a1a4 Ha MacCOBYI0 M 00bEMHYIO /10110 BellleCTBA

Hean padoThi:
dopMUpOBaHUE YMEHHUS pEIIaTh 33Ja4l HA MACCOBYIO U OOBEMHYIO JOJIO
BEILECTBA.

1. esu o0Oyuenusi
B pesynbTate BhInogHEHUs: pabOTHI CTYACHT OyAeT
3HaAMb.
- OCHOBHBIE 3aKOHBI XUMUH;
- IIOHSITUE «MOJISIPHASI 0JIS1 BEILIECTBAY;
ymems:
- peumaTth 3aJa4yd HAa BBIYMCICHHE KOJWYECTBA BENIECTBA, MACChl, MACCOBYIO U
00BbEMHYIO J0JIIO BEIIECTBRA;
- pemaTh 3aJadyd Ha BBIYHCICHUE: CPEAHEW OTHOCUTEIBHOW AaTOMHOW MAacChl
XUMHUUYECKOTO 3JIEMEHTa C MPUMEHEHUEM MOHATHS «MOJISIPHASI 107151 BEIIECTBAY;
- TPaMOTHO O(pOPMIJISITH U PEIIATh 3aa4Hu.

2. TpeGoBaHusI K METOAUYECKOMY 00eCIICYCHHIO

JJ1s yCTIeIHOTO BBIIIOJIHEHUS JAHHON paboThl HEOOXOAUMO:
- 3HaTh Marepuai Jiekiun «PacTBopbl» (Tema 1.6), ocBemaromiell TaHHbIA BOIPOC
o gucrummnae OO 10 Xvamuas.

3. O01mme MoJI0KeHU S

MaccoBasi 10Ji1 — 3TO OTHOUIEHHWE PACTBOPEHHOTO BEIIECTBA K Macce
pactBopa. OHa MoxeT uaMepsaTbes B nporeHTax (ot 0 1o 100%) unu B 107X OT
eaunubl (ot 0 g0 1).

MaccoBasi 10,11 pacTBOPEHHOI0 BelllecTBA-3TO OTHOIIECHHUE MAcChl
PacTBOPEHHOTO BEIIECTBA K Macce pacTBOpa.

m m

8—ed

m me—ea + mp—/m

HpO“QHTHaﬂ ROHUEHT palifa — 5TO MaccoBaid J0JII paCTBOPCHHOI'O

BCIICCTBa B IIpOICTax: mBemeCTBa

O=—""—-100 %
Mpacrpopa

PacTBOp COCTOUT U3 pacTBOPEHHOTO BEHIECTBA H PACTBOPHUTEIL.
Maccy pacTBopa omnpeIeiroT no gopmye:

mp—pa =Mp.e 4+ Mp-putens
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O0bémMHass goast — Crnoco0 BBIPAKEHHS] KOJUYECTBEHHOTO COCTaBa
NpEJCTaBIsIeT COOON omHowienue o00vema Komnonenma (pPacmeopeHnoz2o
eeuiecmea), cooeprcauiezoca 6 cucmeme (pacmeope), K odwemy oo6vemy
cucmemsl (pacmeopa). O0beMHasE JOJisI BhIpaXKAETCS JHOO B JOJISIX €IUHMUIIBI,
100 B IIPOIIEHTaX U 0003HaYaeTCs rpeueckoi OykBoit ¢ (¢u).

_ V(B-Ba) 100
V(cmecn)

Moabnasi (MoJisIpHasi) 10Jis — OTHOIICHHE KOJWYeCcTBa BellecTBa (B
MOJISIX) KOMIIOHEHTA, COJIeprKalllerocsi B JaHHOW CHUCTEME, K CyMME KOJHMYECTB
BCEX BEIIIECTB B CUCTEME.

v(paCcTBOPEHHOr0 BelleCcTBa
y = (p p 1 ) 100 %
2 v(pactBopa)

MomnsipHast KOHIEHTPALMS:

— IIPpCACTABJIACT 0001 OTHOIIIEHHE KOJINYECTBA PAaCTBOPCHHOTI'O BCIICCTBA (B MOJ'IHX) K O6’beMy
pactBopa (B JIUTpax).

C _v(pacmeopeHHo20 -geujecmea)

M V(pacmeopa)

— TmpeAcTaBiIsieT  coOOM  OTHOIIEHHE  KOJIMYECTBA  SKBHUBAJICHTOB
PAcCTBOPEHHOIO BEIIECTBA (B MOJISIX) K 00BbEMY pacTBOpa (B IUTpax).

c __ v(3KeusasneHmoe pacmeopeHHo20 eewjecmea )
HOPM. V( pacmopa)

Mousipaocts (CM) moka3siBaeT 4nciio MoJib (N) pactBopenHoro Bemectsa B 1 kr (1000 )
pactBopenHoro Bemiecta B 1 kr (1000 1) pactBoputens (M p-iis):
n m, -1000

Lo P M, "I,

as

Bripakaercst B MOJIB/ KT paCTBOPHUTEJIS, HAIIPUMED:
Cm(NaCl)= 0,05 mos/kr.

4. 3amanus AJs1 NPAKTU4YECKOH padoThI
4.1.1IpousBenuTte pacy€Thl COTIIACHO 3aIAHUSM:

IMpumep 1. Onpeoerume maccosyio doaro Al 6 Al,O3 .

MaHo: Pemenue:
Al,O3 Mr(Al,O3)= 2x27+3x16=102 r/moib;
Haiitu: w(Al)=? w%(Al)=Ar (Al) r/mons /Mr (Al;,03) r/moinb

x100%=(2x27/102)x100%=53%

Otset: W%(Al) 8 Al,03= 53%.

26



Ipumep 2. Hauioume o06wémuyto Oono Kaxicooco easza, ecau cmewamu 4 1
Kucaopooa u 5 i yenexuciozeo 2aza CO, .

Jano: Peiuenue:
V(0,)=4 n. V(cmecn)=4n+51=9 n
V(CO2)=5 1.
¢0(02)= 411/91=0.44x100%=44%
Haiitu: ¢(0,)="? ¢ (CO2)=51/91=0.56x100%=56%
¢ (COz)="?

Otser: ¢(07)=44%
¢ (CO,)=56%

Ipumep 3. B 200 mn 600vl pacmeopero 50 epammos xnopuoa xanus. Beruuciume
MaAccos8yio 007110 8eujecmaa 6 pacmsaope.

Hano: Peiuenue:
V(H20 )= 200 m. [TnotHOCTH BOMBI p = lr/miI, 3HAYUT, Macca
m(KCIl)=50r. Boabl m(H20)=p .V =1x200=200r.

OO6mrast macca pacTBOpa CKJIAJIbIBAE€TCA W3
Macchl BOJBI M MAacChl PacTBOPEHHOIO
BeulectBa: m(p-pa) = m(H20) + m(B-Ba) =
200+ 50=250r.

Tereppr MOXKHO paccuMTaTh MacCOBYIO JOJIO
XJIOpUJa KaJlus B pacTBOpE:

m
o="TBemectsa 400 o
Mpacreopa
Hafim W (KC) =2 W(KCI)= 50 /250 r x100% = 20%

Otset: ®(KCl) = 20%.

Ipumep 4. Buiuuciume monspuocmo pacmeopa, cooepoicaujeco 25,4 2 FeCl2 6
500 mn pacmesopa.

Hano: Pemenne:
V(H20 )= 200 m. Ucnonszyem ¢dopmyny nanasi pacuera MOJISIPHOU
m(KCIl)=50r. KOHIICHTPALIUU

Cwm = m(FeCly,) IM(FeCly)x V (pactBopa).
Momnspuas macca FeCl, = 127 r/mons.
V(p-pa) = 500 M = 0,5 .
Cm=254/127x0,5=0,4M.

Otget: Cy (FeCly) =0,4M.

Haiitu: Cy; (FeCly) =?
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IIpumep 5. Onpeoerume monsanenyro rouyenmpayuto 10%-no2o pacmeopa
HUMpama Hampus.

Jano: Peinenue:
w(NaNO3 )= 10% Jlns  pacdera MOJSUIBHOW KOHIEHTPALMK  UCIOIB3YyeM
hopmyiry

Cm = m(NaNO ) x 1000 / M(NaNO3) = 85 r/mons. B
JlaHHOM city4yae ynoOHo B3aTh 100 rpammoB pacTBopa. Tak
kak ®(NaNO3) = 10%, 1o 1o omnpeaeiaeHuIo MpOIEeHTHOM
KOHIIEHTpallUM MOXHO cKazaTb, 4yTo B 100 rpammax

pactBopa coaepxutcsa 10 rpammoB NaNO3 u 90 rpammoB
Bozbl, TO ecTh mM(NaNO3) =10 r, m(H20) =90 .

[TogcTaBUM 3TH 3HAYCHUS B MCXOIHYIO (opmyiry. Cm =
(10x 1000) /85%90= 0,13 mosnb/kr/

OtBet: Cm = 0,13 MOJIB/KT.

[Ipumep 6. MonsnbHasi KOHLIEHTpAIMsA pacTBOpa KapOoHaTa Kaus
0,2 monb/kr. Onpeaenute MaccOBYIO J0MK COJIM B 3TOM PacTBOPE.

Hano: Peutenue:
Cin(K>€03) = 0,2 MosIB/KT Jlns pacuera MaccoBOii J0IM CONM HC-
O(K:C05) = ? ‘ nonb3yem Gopmyny

@ = _MELCO) .100%.

M pacmeopa)

[To onpeneneHui0 MOMSNBHOM KOHUEHTPALMH MOXKHO CKa3aTh, YTO
B AanHoM pacteope B 1000 rpammax Boasl pacteopero 0,2 mons K,CO..

M(K,CO,) = 138 r/mons.
Imons K,CO; umeer maccy 138 rpammos,
0,2 mona KoCOy =mmmmmmmeeee X rpammoB

X=0,2-138

=276T. 3HAYHT, M(K.C0:)=27.6T.

Macca pacTBOpa CKIagbIBACTCA W3 MACCHI BOABI H MAacChl pacTBO-
PEHHOI'O BeUIeCTBA:

M(p-pa) = M(H,0) + MEK,C0;) = 1000 + 27,6 = 10276 .
[ToacraBum nonydeHHbIe 3HAUCHHUS B HCXOAHYIO (hopmyTy:

m[K,Cog] o 27.6
= M pacmeona) = =100 = 2,69°
= Mipacmsopay 07~ 10276 2,69%.

Omeem: o = 2,69%.
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Ipumep 7. Onpedenume MONbHYIO 000 KAHCOO20 U3 Beujecms pacmeopa,
obpazosannoeo u3z 0,7 monv H,SO4 u 12 mone H,O.

Hano: Peiuenue:
BOCHO.TIB?.yeMCH COOTHOIICHHUEM IJd MOJILHOM
Z(H2S04)=0,7™Moub; A0JIH:
Z(H,0)=12mor5. v(pacTBOPEHHOT0 BeIeCTBa) o
Y = 100 %
2 v(pacTtBopa)
& R :'.f:' 7. D_-;':‘ . i
Z(H,50,) = JHaS0) 100% _0.7-100% 5 500,010y

n(H,50,)+n(H,0) 0,7+12

Haiitu: Z (HzSO4) =7?

Z (H,0)=? 2H,0) = ML) 100% _ _12100%

=04 4% wonen)
n(H S0+ H,0)  0,7+12

Otser: moabHast 107 (H2S04)=5,51%;
moubHas goist (H20)=94,49%)/.

CymMmMma MOJIBHBIX JI0JIEW BCEX BelIECTB pacTBopa paBHa 100% .

5. PexomMeHayeMble HCTOYHUKH MH(OpMAITUA
5.1.https://nsportal.ru/npo-spo/estestvennye-
nauki/library/2020/03/31/prakticheskie-raboty-po-himii

5.2.https://licei-
ivanteevka.ru/upload/files/trash/docs/2021_09_21/JI113%20Ne%203 -
4%20Beruncnenne%200THocuTenbH0M %2 0MonekynsipHonY%20macchl.pdf
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IIpakTuyeckas padora Ne 4

Tema: XuMusi 1 cTpouTe/ibHbIe MaTepuasbl. CTpouTeIbHbIE IJIACTMACCHI

Hean padoThi:

- ¢opMHpOBaHME HABBIKA PACTIO3HABAHUS BSDKYIIUX BEIIECTB O BHEITHUM
MPU3HAKAM;

- popmupoBanue  OOMICKYJbTYPHBIX  KOMIETCHIMH  0OydJaromuxcs,
pacuiMpeHre U yriayOjieHne XUMHUYECKUX 3HAHUM, MCIOJb30BaHUE UX B
MIPAKTUYECKOMN AEATEIBbHOCTH;

- pa3BUTHE MO3HABATEIBHOW aKTUBHOCTHU, HAOIIOAATEIBHOCTH, TBOPUYECKUX
criocobHocTel crynentoB. opmupoBanre ymeHuit pabotarh ¢ y4eOHOM, HAy4yHO-
MOMYJISIPHOW, SHIUKIIONEAUYECKON JTUTEPATyPOi;

- opMupoBaHuE MPOPECCUOHATBHBIX KOMIIETECHIIUN HA YPOKE MOCPEACTBOM
CBSI3M MaTepuajga ¢ BbIOpaHHOW mpodeccur C TOYKH 3PEHHS COXPaHHOCTH
OKPYKaIOUIEN CPEIBI.

1. Hean o0yuenus

B pe3ynbTaTe BhINOIHEHUS paOOTHI CTYACHT OyAeT
3HAMb:
- OCHOBHBIE CBOMCTBA CTPOUTEIBHBIX IOJMMEPHBIX MATEPUAJIOB;
ymemsy:
- HAY4YUTBHCS OIPEACIATh CTPOUTEIbHBIE MOJUMEPHBIE MAaTepHajbl IO BHELIHUM
IIPU3HAaKaM;
- MO0Jb30BaThCsl MpUOOpamMH, HMEIOIIMMUCA B Y4eOHON sabopaTopuu, IS
omnpeneneHuss UX (PU3MUECKMX M  MEXaHMYECKHX CBOMCTB  MOJMMEPHBIX
MaTEpUAJIOB.

2. TpeGoBaHusI K METOAUYECKOMY 00eCIIEYEHH IO

JI71st ycrienmrHoro BeIMOJHEHUST JaHHOW pab0Thl HEOOXOMMO:
- 3HaTh MaTepuai pazjena «XuMus B ObITY U B IPOU3BOACTBEHHOMN NEATEILHOCTH
yesnoBekay (pasaen 3, tema 3.1), ocBemaromnieil TaHHBIM BOMPOC MO JUCHUILIIAHE
OO/1.10 Xumus.

3. O01mue moJI0KeHus

BrinosHeHne qaHHON MPaKTUYECKOU pabOThI MpeycMaTpUBaeT 3HAKOMCTBO
CTYAEHTOB C OCHOBHBIMU CBOMCTBAMU IOJUMEPHBIX CTPOUTENBHBIX MAaTEPUAIIOB U
npubopamMu, WMEIOIHUMHCS B Yy4eOHOW JabopaTopuu, Ui OMPEASICHHUS WX
(bU3NYECKUX U MEXAHUYECKUX CBOMCTB MOJIMMEPHBIX MaTePHUAIOB.

CTy,ZleHTBI BBIIOJIHSIOT OIIMCAHHUE CBOMCTB O6p8,3LIOB CTPOUTCIIbHBIX
IMOJIMMCPHBIX MAaTCPHUAJIOB, IIPCAJIOKCHHBIX UM IIPCIIOAABATCIICM.
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Hpexcz[e BCCr0 CTYACHTBI JOJDKHBI O3HAKOMUTBLCA C CI)I/ISI/I‘-ICCKI/IMI/I
CBOMCTBaMU 06p8,3HOB KOHKPCTHBIX IIOJUMEPHBIX CTPOUTCIBHBIX MAaTCPHAJIOB,
criocod oM IMOJIYUCHUA HUX. HCO6XOI[I/IMO O3HAKOMUTBCA H C JpPYIHMHU
(1)I/ISI/I‘{CCKI/IMI/I CBOfICTB&MI/I, HaIllpuMcep, IMOPUCTOCTHIO, BJIaXHOCTEIO,
BOJOIIOIJIOMICHUEM, BOI[OCTOFIKOCTBIO, MOpO3OCTOﬁKOCTBIO, TCIUIOIIPOBOAHOCTBIO.

4. TeopeTudeckasi 4acTh

IlnacTMaccamMu Ha3bIBAlOT HMCKYCCTBEHHBIC MaTepHajbl, MOJydacMbIe Ha
OCHOBE OPraHMYECKHUX IOJUMEPHBIX CBsA3ylOmUX BemiecTB. [lomuMepamu
Ha3bIBAIOT BEIIECTBA, MAKPOMOJICKYJIBI KOTOPBIX COCTOSIT W3 MHOTOYHMCICHHBIX
AJIEMEHTAPHBIX 3BEHBEB (MOHOMEPOB) OJMHAKOBOW CTPYKTYphl. MonekynspHas
Macca ux coctaigeT oT 5000 mo 1000000. /[nuHa 11emM B HECKOJIBKO THICSY pa3
OoJibllle HMX TMOMEPEYHOr0 CEYEHHUs, IO3ITOMY MAKPOMOJIEKYJIaM I[oJuMepa
CBOMCTBeHHA rMOKOCTh. [Ipu Takux OONBIIMX pa3Mepax MaKpOMOJIEKYJ CBOWCTBA
BEILIECTB OMPEACIISIIOTCS HE TOJIBKO XUMHUYECKUM COCTAaBOM 3THX MOJIEKYJI, HO U UX
B3aUMHBIM PACIOJIOKCHUEM.

I[Io cocraBy Bce MOIUMEpPHl NOAPA3AEISAIOTCS HA  OPraHUYECKHUE,
AJIEMEHTOOPraHMYEeCKHe W Heopranudeckue. OpraHuyeckue  MOJHMMEPHI
COCTABJISIIOT Haubosee OOmHUpHYIO Tpynmy coenuHenuit. IlpencraButensmu
OpPraHUYECKUX MOJUMEPOB SIBJISIOTCS CMOJIBI U KAy4yKH.

[lmacTMaccel SBISIIOTCS BAXXHEUIIMMHA COBPEMEHHBIMU KOHCTPYKIIMOHHBIMU
Matepuanamu. OHM 00JIaIat0OT PSJIOM IIEHHBIX CBOMCTB: Majioil IJIOTHOCTHIO (710 2
F/CMS), BBICOKOM YJIEJIIbHOM NPOYHOCTHIO, HU3KOW TEIUIOMPOBOJHOCTBIO, XWMH-
YECKOW  CTOMKOCTBIO, XOPOIUMMH  DJIEKTPOU3OJIIIMOHHBIMU  CBOWCTBAaMHU,
3BYKOM3OJIAIIMOHHBIMU ~ CBOMCTBamMH. Hekoropple T1utactMaccsl  00JagaroT
ONTUYECKOW  MPO3PAYHOCTHIO,  (PUKIMOHHBIMH M aHTU(PPUKIUOHHBIMU
CBOMCTBAMU, CTOMKOCTBIO K MCTUPAHUIO U Jap. Kpome TOro, miaacTMaccbl UMEHOT
XOpOIIUE TEXHOJOTMYECKHUE CBOWCTBA: JIETKO (OPMYIOTCS, IPECCYHOTCH,
00pabaThIBalOTCSl pe3aHrEM, WX MOKHO CKJIEMBaTh M cBapuBaTh. HemocraTkamwu
IJJACTMACC SIBJISIFOTCS  HU3KAs TEIJIOCTOMKOCTh, HU3Kas YyJapHas BSA3KOCTb,
CKJIOHHOCTb K CTapeHHIO I pAja miactmacc. B tabnuue 9.1 npusenens! GU3MKo-
MEXAHUYECKHE CBOMCTBA HEKOTOPBIX BUIOB IJIACTMACC.

[InactmMaccel B 3aBUCHMOCTM OT TIOBEACHUS TNPHU  IOBBILICHHBIX
TEMIIepaTypax MOAPA3NEISIIOT Ha JIBE OCHOBHBIE TPYIIBI: TEPMOIUIACTUYHBIE
MOJIUMEPHI (TEPMOIIACTHI) U TEPMOPEAKTUBHBIE (PEAKTOILIACTHI).

TepmornacTsl (TIOJTUATHUIICH, TIOJIATIPOTIVIICH, TIOJIMAMH]T,
MOJMBUHWIXJIOPUI, TOJUCTUPOJ, (PTOPOIIACT, OpPraHUYECKHUE CTEKIO Hu Jp.)
pa3sMATYAIOTCS W TUIABSITCS MPH MMOBBIIIICHUN TEMITEpaTyphl 1 BHOBB 3aTBEPACBAIOT
py OXJIKIeHUH. [lepexoa TepMOIIacToB U3 TBEPJOTO HIIM BBICOKOAJIACTUYHOTO
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COCTOSIHMSI B BA3KOTEKyuYee UM OOpaTHO MOXKET MPOUCXOJUTh HEOJHOKpaTHO Oe3
WU3MEHEHUS UX XUMUYECKOIO COCTaBA.

Peakromnactel (TEKCTOJIUT, TETUHAKC U JP.) IPU HArpeBe JIETKO MEPEXOT B
BSI3KOTEKY4EE€ COCTOSIHHE, HO C YBEJIMYEHUEM NPOJOJKUTEIBHOCTH JEHCTBUSA
MOBBILIIEHHBIX TEMIIEPATYP B PE3yNbTaTe€ XHMHYECKOM PEAKLUHUH NEPEXOIAT B
TBEpJOE€ HEPACTBOPUMOE CcOCTOsiHME. (OTBEpIEBIINE PEAKTOIUIACTBI HENb3S
IIOBTOPHBIM HarpeBOM BHOBb IIEPEBECTH B BA3KOTEKYUYE€ COCTOSIHUE.

B 3aBucuMoCTH OT 4Mciia KOMIIOHEHTOB BCE IJIACTMACCHI MOJPA3IEISIOTCS
Ha MPOCTbIE U KOMMNO3UIMOHHBIC. [IpocThie (MOIMATHIICH, MOMUCTHPON U Ip.)
COCTOSIT M3 OJIHOTO KOMIIOHEHTa — CHUHTETHYECKOM CMOJIbI; KOMITO3UIIMOHHBIE
(reTMHaKC, TEKCTOJIUT W JIp.) — W3 HECKOJbKHX COCTaBIAIONIMX, Kaxias W3
KOTOPBIX  BBIMOJHSET  ONPENCICHHYI0  (QYHKIHMOHAIbHYIO  poib. B
KOMITO3UIIMOHHBIX IJJaCTMAccax CMoJa SBISETCS CBA3YIOIIMM ISl JPYTUX
cocrapistronux. Cojiep:kanue CBsI3yIonero B miactmaccax gocturaet 30-70%.

[Tomumo CBA3YIOINX, B COCTAaB KOMIIOBMIHMOHHBIX INIACTMACC BXOIAT
cdieayromue CoOCTaBJIAIOIINC.

1. HamomHuTeNM pa3MyHOrO MPOUCXOXKICHUS (IpeBEeCHAss MyKa, L0034,
XJomyaro0ymaxHas TKaHb, Oymara, rpadur, KBapll, CTEKJIOBOJIOKHO,
CTEKJIOTKaHb U Jp.). CiyXaT JJIs TMOBBILIEHUS MEXaHUYECKON MPOYHOCTH,
TEIJIOCTOMKOCTH, CHUKEHUSI CTOMMOCTH IJIACTMACCHI.

2. Inactuduxatops! (quOyTHIdTamaT, KaCTpoBOEe Macio u ap.). CoyxkaTt s
YBEJIMYEHHS] AIACTUYHOCTH, TEKY4E€CTH, TMOKOCTH U YMEHBILAIOT XPYNKOCTh
riacTmacc.

3. CmasbIBaomiue BellecTBa (CTeapuH, OJeMHOBas Kuciota u 1ap.). Cmoyxkar
JUISL YBEJIIMYEHUs TEKY4YeCTH, YMEHBIIAOT TPEHUE MEXAYy 4YacTULAMHU
KOMITO3ULIMH.

4. Kartanuzatopbl (u3BecTh, MarHesus u Ap.). Ciyxar s yYCKOpeHUus
OTBEPKIAEHUS IIacTMaccC.

5. Kpacurenu (cypux, Mymusi, HUrpo3uH u np.). Cayxar s nOpugaHus
IIacTMaccaM HY’KHOT'O L[BETA.

[Io Ha3HAYEHUWIO TMIACTMACCHI JAENATCS Ha KOHCTPYKIHOHHBIE, XUMHUYECKH
CTOMKHUE, MIPOKJIAIOYHBIE 151 YIUIOTHUTEIIbHBIE, (bpUKIIUOHHBIE u
aHTU(GPUKIMOHHBIE,  TEIUIOM3OJSIIIMOHHBIE W TEIUIO3AIUTHBIE,  DJIEKTPO-
W30JISIIIMOHHBIC, ONTHYECKH TPO3padyHbie, OOJUIIOBOYHO-ICKOPATHUBHBIE U
otAenouHble. Huxe npuBeneHsl OnrcaHrsi HEKOTOPBIX BUJIOB IJIaCTMACC.

Honusmunen (-CH,-CHy-),— npoaykT momMepu3anuid OecIBETHOro rasa
sTusieHa. [loNMATUIEH XUMHMYECKHM CTOCK W TIPU HOPMAJIBHOM TeMIlepaType
HEpPACTBOPUM HU B OJHOM M3 M3BECTHBIX PACTBOPUTEINICH. [[IUTEIBHO MOTUITUIICH
MOYHO TIPHMEHSTH TIpH Temmepatype 10 60-100 °C. XiamocTofkocTh T0CTHTaeT —

32



70 °C. HemocTaTKOM TOIMATHICHA SBISETCS €ro MOABEPKEHHOCTh K CTAPEHHIO.
[TonmuaTHIIEH TPUMEHSIOT Il W3TOTOBJIEHMSI TPYO, JUTBIX U IPECCOBAHHBIX
HECWIOBBIX JleTaled (BEHTWJIM, KOHTEMHEpBhl, YacCTU HACOCOB, (HIBTPBHI,
pa3IuyYHble €MKOCTH), MOJMATHICHOBBIX IUIEHOK, Uil M30JSLUU IPOBOAOB HU
Ka0eJeid, 4eXJI0B Ui MalllMH U HHCTPYMEHTA U T.J.

Honunponunen (-CH;-CHCHjs-), siBsieTcss  MPOW3BOJHON  dTWJICHA.  ITO
KECTKMA HETOKCHUYHBIA MaTepual ¢ BBICOKUMHU  (PH3UKO-MEXaHUICCKUMU
cBoiicTBamu. [1o cpaBHEHHIO C MOJMATUIEHOM 3TOT IUIACTUK 0OJiee TEMJIOCTOCK U
Obonee mpoueH. HemoctaTkoM  mpomuiieHa — SBISETCS  €r0  HEBBICOKas
moposocroiikocts (o1 —10 mo —20°C). TloNMIpOmMIeH MNPUMEHSIOT I
U3TOTOBJICHHUST TPYyO, KOHCTPYKIIMOHHBIX JeTaliei aBTOMOOWIICH, MOTOIIMKIIOB,
XOJIOAMJIBHUKOB, TEKCTHJIHHBIX MAIIIMH, PA3IHIHBIX IPEIMETOB 0011IeTr0 00MXo/a.

Ionucmupon (-CH2-CHCg-),, - TBepIbIi, KECTKUN, TPO3pAYHbIH, aMOPQHBI
nojuMep. Yao0eH g MEXaHM4YeCcKOM oOpabOTKH, XOpOIIO OKpalluBaeTcs,
pactBopuM B Oenzosie. I[lomuctupon Haumbosiee CTOEK K  BO3JEHCTBUIO
MOHU3UPYIOMIET0 H3JIY4YEHUs MO CpPAaBHEHUIO C JPYTUMU TEPMOILIACTaMHU.
HenocrarkamMmym 1NOJNKMCTHPOJIA  SIBJIAIOTCS. €TI0 HEBBICOKAsh TEIJIOCTOMKOCTD,
CKJIOHHOCTh K CTapeHuio, 0Opa30BAaHHME TPEIIMH. YIapOMpPOYHBIM MOIUCTHPOI
npeacTaBisier cobOoi  Onokcomonmmep ctupoia ¢ kayuykom (YIIC). U3
MOJIUCTUPOJIA U3TOTOBJISIIOT JETAIH JIs1 PAAUOTEXHUKH, TEJIEBUICHUS U IPUOOPOB,
JeTanu MaluH (KOPIyChl, PYYKU, TUCKH, YEPBSIYHBIC KOJIECa BOJIOMEPOB), COCY/IbI
JUJIS1 BOJIbI U XUMHUKATOB, KAK OCHOBA MarHUTO(OHHBIX JICHT.

®@moponnacm-4 (-CF,-CF,-), - IPOIyKT MOJIMMEpHU3aIuu TeTpadTOpITHUIICHA.
JITHTENBHO SKCIUIYaTHPOBATh €ro MOXKHO 10 Temmepatypst 250 °C. Paspyrenne
Marepuanga IPOUCXOAUT MpH Temneparype Bbie 415 °C. dropomnact-4 CTOEK K
JICUCTBUIO PACTBOPUTENEH, KHUCIOT, LIEIOYEH, OKHUCIUTENIECH, HE CMayuBaeTCs
BOZIOM. OTO Hamboyiee BBICOKOKAYECTBEHHBINM auasiekTpuk. DroporiacT-4
oOnamaeT oueHb HU3KUM Kod(duimentom tpenus (f=0,04), KOTOpbI HE 3aBUCUT
OT TemmepaTypbl. Ero HemocTaTkoMm SBIISIETCS XJIaJ0TEKy4eCTb, BBIACICHUE
TOKCUYHOTO (hTOpa MpH BHICOKON TeMIlepaTypbl U TPYIHOCTh €ro mnepepadoTKu
(BciencTBre OTCYTCTBHS IUIacTUYHOCTH). M3 dropornacta-4 u3roToBisitoT TpyObl
JUIST XUMHUKATOB, JETalld, palOoTarole ¢ CHIBHO KOPPO3MOHHBIMHU CpEIaMH,
VIUIOTHUTEIbHBIE TPOKIIAIKH, MAHXKEThl, DSJIEKTPOPATUOTEXHUUYECKHUE JCTallH,
aHTU(GPUKIIMOHHBIE TIOKPHITUS HA METaJlIax.

Opzanuueckoe cmekio — TPO3payHBI amMOpP(HBIA TEPMOIUIACT HAa OCHOBE
CJIOHBIX 2(UPOB aKPUIIOBOM W METAKPUIOBOW KUCIOT. MaTtepuan 6omee ueM B 2
pasa Jierde MHUHEPAJbHBIX CTEKOJ, OTINYACTCS BBICOKOW aTMOC(EPOCTONKOCTHIO,
onTuueckor mpo3padHocThio. [Ipu Temmeparype 80 °C oprammueckoe CTEKITO
HAYMHACT  pa3Mmsrdarbcs; npu  temmeparype  105-150 °C  nossercs
MJIACTUYHOCTh. MaTepuan CTOeK K JIEWCTBUIO pa30aBIEHHBIX KUCIIOT U IIEJIOYeH,
YTJIEBOJIOPOIHBIX TOIUIMB M CMA304YHbIX MarepuasioB. CTapeHHe OpraHu4yecKoro
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CTCKJIa B CCTCCTBCHHBLIX YCJIOBHAX IMPOTCKACT MCIAJICHHO. HCI[OCTaTKOM
OpraHUYCCKOro CTEKiIa MABJEICTCA HCBBICOKAd IMOBCPXHOCTHASA TBEPAOCTD. U3
OpPraHUYCCKOro CTCKjIa MH3TrOTOBJIAOT CBCTOTCXHHYCCKHC ACTAJIM, OIITHYCCKHUC
JIMH3BI 1 Jp.

Honusununxnopuo (-CH,-CHCI-), - mpoayKT momMepu3anuy BUHUIXJIOPHU/IA
— OecuBeTHOro Tra3za. Matepuaal HMMEET XOpOLIME B3JICKTPOU3OJSIIIMOHHBIC
XapaKTEePUCTHKH, CTOEK K XUMHKAaraMm, HE TOJICPKUBAET TOpEHUE,
aTMocdepocToek. M3 MONMMBUHUIXJIOpUIA HW3TOTABIMBAIOT TPYOBI ISl TOJAYH
arpeCcCMBHBIX  Ta30B, JKUAKOCTEHM ¥ BOJABI, 3aIUTHBIC TIOKPHITHUS  JUIS
DIIEKTPOTIPOBOJIKH, JIETATH BEHTHIALMOHHBIX YCTAaHOBOK, TEIUIOOOMEHHUKOB,
CTPOUTEIBHBIC OOJIUIIOBOYHBIC TITUTKH.

Honuamuodel — Tpymna miacTMacC € W3BECTHBIMU Ha3BaHUSIMU (KampoH,
HEWJIOH, aMHJI U T.J4.). B cocraBe MakpoMOJeKysl MOJuMepa MPHUCYTCTBYET
amunaas rpymmna  (-NH-CO-), a Taxke wMerwieHoBbie rTpymmbl  (-CHy-),
noBTopstomuecs ot 2 10 10 pa3. CoiicTBa pa3HbIX BUAOB MOJIMAMHUJIOB JOBOJIBHO
omu3ku. OHM uMeroT HU3Kkuid kKoapduument tpenus (£<0,05), nmpomomkurensHoe
BpeMsi MOTYT pa0doTaTh Ha UCTUPAHUE; KPOME TOIrO, MOIUAMUABI YAAPOIPOUYHBI U
CcocoOHBl moryoniate BuOpamuto. CTOWKM K MienoyaMm, OEH3WMHY, CHHPTY,
YCTOWYMBBI B TPONMYECKUX ycJIOBHAX. K HemocTaTkaM IOJIMaMHIIOB OTHOCSTCS
HEKOTOpass TUIPOCKONMMYHOCTE M IOJBEPKEHHOCTb CTAPEHUIO  BCIEICTBUE
OKHCIIIEMOCTH Mpu mepepadborke. M3 mNoamamMuioB H3rOTOBISIOT LIECTEPHHU,
BTYJIKH, OOJTHI, Faiiku, HIKKUBBI, JETAIM TKAIIKUX CTAHKOB, KOJeca HEHTPOOEKHBIX
HACOCOB.

I'emunaxc noiydyaercss Ha OCHOBE MOAM(PUIMPOBAHHBIX (DEHOIBHBIX,
aHWIMHO(DOPMaIBACTUIHBIX U KapOaMUIHBIX CMOJI U PA3IUYHBIX COPTOB OyMaru.
['eTnHakc MOXXHO TPHUMEHATH Tpu Temneparype 120-140 °C. Om YCTOMYUB K
JEUCTBUIO XUMHUKATOB, PACTBOPUTEIICH, MUILIEBBIX NPOAYKTOB. Mcrions3yercs miis
BHYTpEHHEH OOJUIIOBKM MMAaCCaXMPCKUX KAOWH CaMOJIETOB, JKEJIE3HOIAOPOKHBIX
BAarOHOB, KAalOT CYJ0B, B CTPOUTENILCTBE IPU U3TOTOBJIICHUH AJIEKTPOTEXHUYECKUX
IiaT.

Texcmonum (CBs3yIOlee — TEPMOPEAKTUBHBIC CMOJIbI, HAMOJHUTEIh —
XJIOMYaToOyMakKHbIE TKaHU) 00JIaJaeT CIOCOOHOCTHIO MOTJIOMIAaTh BUOPAIMOHHbBIE
Harpy3Kd, XOpOIIO COMPOTUBIATHCSA packaibiBaHuto. OnHako ero padouas
Temmeparypa HeBbicoka (80-90 °C). TeKCTONHT HPHMEHSIOT IS H3TOTOBICHHUS
3yOUaThIX KOJIEC, BKIAIBIIICH TMOIIUITHAKOB, JETaleii NpPOKATHBIX CTAHOB,
HEHTPOOEKHBIX HACOCOB, TYpOUH U Jp.

Tabmuna 1 - Pusmuko-MexaHUYECKHUE CBOMCTBA TLIACTMACC

Marepuan [Tnotnoc | Teepnoc | Temnepaty | Ilpeaen npounoctu, MIla | OtHOoCcHuTENH
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Th, KI/M° Th 1O pa npu npu npu HOE
BpuHen | miaBieHus, | pacTsKEH | C)KaTH | M3TH | YIAIMHEHHE
10, °c uu u oe npu
Kre/MM paspsise, %
IMomustunen | 913-953 | 1,4-5,8 105-125 10-35 12-36 | 12-38 50-1000
Ho“““IfO“““e 900 6-6,5 160-170 25-40 11 - 200-800
1050- 1,05- 90- 65-
[Tonmuctupon 1080 1,08 170-230 37-48 100 105 1-4
1900- Paznar. npu
dropomnact-4 2900 10-13 415 15-35 10-12 | 14-18 250-500
Opranndecko 100- | 90-
e CTeKIIO 1200 1-30 90-120 63-100 105 120 2,5-20
ITonuBuHMII- 80- 40-
— 1400 1-16 80-140 40-120 160 120 5-100
IMomuamuner | 110-1140 | 75-150 210-264 38-60 - 35-70 70-280
1300- 160- 80-
I'eTunakc 1400 - Her 80-100 290 100 1-3
120- | 120-
Texcroaur 1400 18,6-30 Her 65-100 150 160 1-3
Henonomactn |+ 55 o1, - Her 07-42 | 013 | 1-6 -
poit
[Toposton 30-70 - Her 0,1 - - -

Ilenonoaucmupon u noposow SBISIOTCS TEHOIIACTAMU — MaTepUalaMHu C
SYEUCTON CTPYKTYpOH, B KOTOPOM ra3000pa3Hble HATIOJHUTEIN U30JIMPOBAHBI IPYT
OT IpyTa ¥ OT OKPY>KAIOIIEH Cpeabl TOHKUMH CIIOSIMU MOJIMMEPHOTO CBA3YIOIIETO.
3aMKHYTO-S4€UCTasg CTPYKTypa 0OeCleUMBaeT XOPOIIYIO IUIaBy4YeCTh U BBICOKHE
TEIJIOU30JIALIMOHHBIE cBOMCcTBA. KOA((ULIMEHT TEenIonpoBOAHOCTH HUBKUU — OT
0,003 nmo 0,007 Bt/(M-K). IIpoyHOCTH MEHOIIACTOB HEBHICOKA U 3aBUCHUT OT
IJIOTHOCTH MaTepuana. lleHoruacTel NMPUMEHSIOT Uil TEIUIOM3OJSIUU KaOuH,
KOHTEHHEPOB, MPUOOPOB, XOJOIUIBHUKOB, peQpHKEpaToOpoB, TPYO U T.N. MSITKHUE
U DJIAaCTUYHbIC TEHOIUIACTHI (TUIA MOPOJIOHA) MPUMEHSIOT ISl aMOPTHU3aTOPOB,
MSATKUX CUACHUM, TYOOK.
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OcHOBHBIE BIIBI CTPORTEILHBIX MATEPHAIOB
H3 ILTACTMACC

Marepuansl 118 N0A0B — MHHOICYMEL, BOPCOBBIC (KOBPOBLIC ) MOKPbI=
THSA, IUTHTKH, JKHIKOBA3KME COCTaBhl 18 OCCUIOBHLIX NOJIOB,

[lonst u3 mmoncysa KospoBbie NOKPEITHS Hamnesmie GecinoBHLIC DOJILI

Otaenounsie MATCPHAJIEI — AHCTOBLIC, TUICHOMHBIC, NMOrOHaXKHBIC H
OKPacoOMHLIC.

Camoxneronecs Mawoumecs 0Son bymaxuso-cioucTuic naa-
ILICHKN CTHXH

I 1o Uy U]
ACCCPATTES s EraN

< wagr.byvara
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JucToBre — Oymamno-cnoneTee nracTHrH { 3000x 1600 va), nonysa-
HIT MOPRMHM OpeccoBaHues 5-15 nueros OyMar, DpOMMTAHHOH TepMOpe-

AdETHEHLIMH ITOAHMEREMH,

JexOpaTHEHEIE ICHOMHBIE MATCPHANL —
De30CHOBHEIE B € MOJOCHOBOMH (DyMamHOl u
THaHeBOH ). beiocHOBHLIE — CAMOKICHMIHECH
MIEHEH MOJ JEPEes0, TKaHE, IUTHTKY W T.4.

OCHOBHEIE NNEHEN — MOOmHecs obon
NPHMEHAKT HA  CTEHAX, TA¢ HeobxoauMma
DONEIES BIAMOCTOHKOC T,

[Mpenkn a8 HATTRKHLIX TOTOIEOB HMEHT
BRICOKYIO VIPYTOCTE H MOTYT OBITE OKPALICHE
B PAIHBLIE TOHA.

OOMHMUOBOMHEZ THCTE M Peiikd {Caiaunr) HMHTHPYIOT TPEIMLIHOH-
HEIE BHAB OONHUOBKH 3J4HHA 07 JEPEBO, KHPIHY, NPHPOIHLE KaMEHD,
HanDOICE PACTPOCTPANCHE] MATECPHANE, HMHTHpYIOWRE Barouky, [Mosyya-
T HX 13 [IBX xomMnosmmmi,

Haraxpoii noroaok

| IracTuE ek cail rHEr

[MoroHamHLIe H3IETNE; AMHHHOMEDHEIS HOEICITHA Pa3HEIX J.'.I].'!II'_HiJ]-!J'IE.."‘I-L'.IZ

MUIMHTVCEL, PEHEH, NOPYMHH UIS MEPII, PACKIAIKH A8 O0NHUOBEH IUIMT-
Ro# nomysaioT w3 [IBX komnosmomil.

il L @

[lnesTycsr mnacTi- Hammuunkn

KOERIC MAACTHEDERLS 1 lﬂp}"-ll'll-l MIAcTHEOBERLC
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TennousonmpioHHele NONHMEPHBIC MaTepuansl — cambie Mppextis-
HBIC TCIUIOM3OANUMOHHBIC MATCPHANB! MOPHCTOCTLIO 10 90%. Bumyckaior
HX B BHIC IUTHT WAH B BHIC EHIAKHX KOMINO3ZHLMIT BCICHUBACMBIX HA MECTe
VKJIaaKH.

w

llenonaacr [leronomicTipon

Pazauunbie KPOBCNBEHLIC MATCPHAILI. MATKHC PYNOHHBIC, MAIKHC H
TBCPABLIC INTYHMHLIC M T 1.

Bu'ry.\mo-no.mucpuuc
“Q.'HIMCT)HHC KPOBCILHEIC MaTCpHATLI KPOBCIBHEBIC MATCPHAILE

[Monumeprbie TPYOLI OHH HE KOPPOAMPYIOT, HE MOKPLIBAIOTCE OTIOKE-
HHAMH, 0013J310T XOPOLINM TEeIIOM30IHpYouUM pdexTom.

Tpybul nonumepHie

5. Ilopsiaok pa6oTsl
5.1. Ilpu BBINOJHEHUU MPAKTUUYECKOW pPaOOTHI, ACSATENBHOCTh O0YyYaroUIerocs
HauMHAeTCsd C M3y4YeHMsl TeopeTuueckoro marepuana. Ilociae o3HakomieHus c
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TEKCTOM 3aJaHus, 00yJaroUMiCs MPUCTYMAET K BBITOJHEHUIO PA0OTHI U IO X0y
BBINIOJIHEHUS oQopMisieT ero B Terpaab. llopsiok BBIMOJHEHUS PaOOTHI
YKa3bIBA€TCS B KQXKIOM KOHKPETHOM 3aJjaHUU OTAEIBHO.

5.2.  O3HakoMHTbCs ¢ 0Opa3LaMu pa3InyHbIX IJJaCTMACC.
5.3. Ommucath cocTaB, CBOMCTBA U MPUMEHEHHUE UCCIIEYyEMbIX MIaCTMAcC B
CTPOUTENBCTBE. Pe3ynbTaThl CBECTU B CBOJHYIO TaOIMILY.

No Hassanue CocraB OcHOBHBIE [Ipumenenue
00p. IJIACTMACCHI IJIACTMAcCChI CBOMCTBa B CTPOUTEIICTBE

1. HoaudTHiaeH

2. | IloaMBUHHIXJIOPHUT

3. | NounponuiexH

4, I'erunakc

5. | ®ropomnacr-4

6 Opranuveckoe
" | cTekI10

KoHTpoJibHBIE BOIIPOCHI:

Yrto Takoe miaacTMacch?

Yto Takoe nosmmepsl?

TepMopeakTUBHBIE U TEPMOIUIACTUYHBIC IJIACTMACCHI.
CocraB miacTmacc.

OcCHOBHBIE CBOMCTBA IJIaCTMacc.

HenocraTkm miacTMacc.

[IpumeneHue nacrTMacc.

NoakowdPE

6. PekomeHnayemble HCTOYHMKH UHpoOpMaun

6.1. https://studfile.net/preview/2150677/page:20/
6.2.https://mgsu.ru/universityabout/Struktura/Kafedri/Stroy-
Mat/mmaterials/Plastics.pdf
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IIpakTHyeckas padbora Ne 5
Tema: BaxkHeiume CTpOUTEIbHbIC MATEPHUAJIBI

Hean padoTsi:

- (opmupoBaHHE HaBBIKA pPACMO3HABAHUS MPHUPOIHBIX CTPOUTEIBHBIX
MAaTEPHUAJIOB [0 BHEIIHUM ITPU3HAKAM;

- popMupoBaHue  OOMICKYJBTYPHBIX  KOMIETCHIIMH  OOy4aromuxcs,
pacuiMpeHre U yriayOjieHne XUMHUYECKUX 3HAHUM, MCIOJb30BaHUE UX B
MIPAKTUYECKOMN AEATEIBbHOCTH;

- pa3BUTHE MO3HABATEIHHOW aKTUBHOCTH, HAOIIOAATEIBHOCTH, TBOPUYECKUX
criocobHocTel crynentoB. opmupoBanre ymeHuit pabotarh ¢ y4eOHOM, HAy4yHO-
MOMYJISIPHOW, SHIUKIIONIEAUYECKON JIMTEPATYPOU;

- opMupoBaHuE MPOPECCUOHATBHBIX KOMIIETECHIIUN HA YPOKE MOCPEACTBOM
CBSI3M MaTepuajga ¢ BbIOpaHHOW mpodeccur € TOYKH 3PEHUS COXPaHHOCTH
OKPYKaIOUIEN CPEIBI.

1. Hean o0yuenus
B pe3ynbTaTe BhINOIHEHUS paOOTHI CTYACHT OyAeT
3HAMb:
- CTPOCHHE, CBOWCTBA, IPUMEHEHHUS BEIIECTB U UX COCTMHEHHI
ymemsy:
- paboTaTh ¢ yueOHOU, HAyYHO-TIOMYJISIPHOM, SHIMKIIONEIUIYECKON JIUTEpaTypon

2. TpeGoBaHusi K METOAUYECKOMY 00eCIIeYEHHIO

JI71s1 yCcrienHoro BRIMIOTHEHUS JaHHOU paboThl HEOOXO0IMMO:

- 3HaTh MaTepuall pazfena «XuMusg B ObITY WU B IPOU3BOACTBEHHOM
JIeATEIIbHOCTH uesioBekay (pasnaen 3, tema 3.1), ocBemiaroieid JaHHBIA BOIIPOC MO
aucuumimae OO, 10 Xumust.

3. O01me moJI0KeHus

XuMusl B CTPOUTEIbCTBE

Jlnst Oymymiero cTpouTess 3HaHUE OCHOB XMMUHM TaKKe BAXKHO, KaK U 3HAHUE
CTPOUTEIBHON MEXaHUKH.

CBOIICTBA CTPOUTEIIBHBIX MAaTEPUAJIOB 3aBUCST OT UX XUMHUYECKOTO COCTABA.
Bce crpoiimaTepuansl IensTCS Ha MaTepuaibl OPraHUYECKOro MPOUCXOKIACHUS
(npeBecuHa, KapTOH, IIJIACTMACChl, TOJUMEPHI, JIAKW, TEPMETUKU) U
HEOPTaHUYECKOro (TUIIC, TIECOK, 11e0eHb, IIEMEHT, KAMEHb ).

OOGBIYHO JJISi CTPOUTENILCTBA HCIOJB3YIOTCS MaTepHasibl, HAXOMSIIHECs B
TBEPJIOM COCTOSIHUM. Takoe COCTOSHHUE OIpeeisieT BO3MOXHBIC Ie(PEKThI
CTPYKTYPBbI, KOTOPbIE MOTYT CKa3aThCsl HA IKCILTyaTallUH.
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ArperaTHOoe COCTOSIHHE BEIIECTBA MOXKET OBITh Ta3000pa3HbIM, KUJIKUM WIIH
TBEepAbIM. B IEpBOM ciTydae MeK/ 1y 4aCTHUIIaMH OOJIBIIIOE PACCTOSIHHE, B )KUJIKOM U
TBEPJIOM COCTOSTHUU MOJICKYJIbI PACIIOJIOKCHBI B OJIMIKHEM IOPSIKE.

TBepaple BemecTBa MOT'YT HaXOUTHCS B OJHOM M3 JIBYX COCTOSIHHA:

1.  KpUCTAIIMYECKOE COCTOSHHE - YacTUIbI, BXOMSAIIME B COCTaB
KpHUCTAIIJIa PACIIONIOKEHBI PETYIIIPHBIM 00pa3oMm;
2. aMopdHOE COCTOSTHHE, KOTOpPO€ MOXKET OBITh B ABYX (opmax -

KOMITAKTHOW W JWcCTHepcHOW. B mepBom ciydae amopdHbIE Tena HaXOIATCS B
CTEKJI000pa3HOM COCTOSIHUHM, BO BTOPOM — B BHE TOHKOTO Mopoika. B amopduom
COCTOSIHMH y BElIeCTBa HAOII01aeTCsl aMOP(PHOCTH CBOMCTB M OTCYTCTBHE TOUHOM
TEMIIepaTyphl MUIaBJICHUs. BaXHelIIne XUMUYECKHAE FIEMEHTBI U UX COSIUHEHUS

B cTpouTenbCTBE YACTO WCIHONB3YIOTCA OINPEACICHHBIE COEAUHEHUS,
KOTOpBIE COAEpPKATCAd B 3€MHOM Kope. DTH COEAMHEHMS IPEICTABICHBI B BUJE
MUHEpAJOB, O00pa3ylOIIMX TOpHbIE TOPOJIbl, U3 KOTOPHIX J10OBIBAIOTCS
CTPOUTEIIbHBIE MaTEPHUAIIBI.

[Tepeuncnum HaubosIEE YACTO NPUMEHSIEMbIE B CTPOUTEIBCTBE COEAMHEHU:

1. COCJIMHEHUS KaJbIUsl, OHU IIPEJICTABICHbl KAapOOHATOM KabIIHS,
KOTOPBIN SIBJISIETCS OCHOBOM Meja, Mpamopa, J0JOMUTA, aHOPTUTA, (IIFOOPHUTA,
aHruapuTa. M3BECTHSK UCIIOJIB3YIOT IPH IPOU3BOJCTBE COJIBI, CTEKJIA U U3BECTH;

2. COCJIMHEHUS MarHus, OHU MIPEJICTABIICHbI B BUJE KapOOHATa, KOTOPBIM
oOpa3zyeT MarHe3uT U A0JAOMHUT. [IpUpOIHBIMU CHUJIMKAaTaMH MarHus SIBJISIOTCA
acoect u TanbK. ConM MarHusi MO>KHO OOHapy>KUTh B MOPCKOM BOJI€ U B COJICHOM
03€pHOM BOJIE;

3. COCJIMHEHUS AIIOMUHUSL - HauboJiee paclpOCTPAHEHHBIA B 3EMHOM
KOpE METaJUl BCTPEYAaeTCs B MPUPOJE B BHUJAEC KOPYHJA, ATIFOMUHUUN SIBISIETCS
4yacThio Oosiee yem 250 MUHEpasnos;

4. COCIMHEHHs JKE€Je3a, JTOT OJJIEMEHT SBJSETCA YETBEPTHIM 11O
pPacrpOCTPAaHEHHOCTU U OJIHUM U3 NIEPBBIX, UCIIOIb3YEMbBIX YEIOBEKOM. | TaBHBIMU
YKEJIE3HBIMU PyJaMu SIBJSIOTCS] KPACHBIN KEJE3HSK, ITMATOBBIN JKeIe3HsIK, OyphIi
JKENE3HSK, MAarHUTHBIM JKene3HdaK. OJHUM M3 caMbIX PacIpOCTPAHEHHBIX
CTpOMMAaTEpHalIOB, COJEPXKAIIMUX JKEJIEe30, SBISIETCS CTallb, B CTPOUTEIIbCTBE
UCIIOJIB3YIOTCS YTIIEPOAUCTHIE, JIETUPOBAHHBIE U KOHCTPYKIIMOHHBIE CTaJIH;

S. COEMHEHMS YIJIepoJa COJEp)Karcsi B HEOOJbIIMX KOJIMYECTBaX B
36MHOM KOpe, HO MPH 3TOM YIJIEPOJ - CaMblii MHOTOUYMCIICHHBIN 1O 00pa3yeMbIM
COCIMHEHUAM, UX Oosiee Tpex MWIUIMOHOB. CaMbIMU HM3BECTHBIMU SIBIISIOTCS
rpaduT, UCKOMAEMbIi yroib, aliMa3, MOHOOKCHUJ YIJIEPOAa;

6. COC/IMHEHHUS KPEMHHUSI BCTPEYAIOTCS B COCTaBE CHUJIMKATOB M
AIIFOMOCHIJIMKATOB, KPEMHU SIBJISIETCSL BTOPBIM IO paclpOCTPAHEHHOCTH.

JI1st osTydeHusl KepaMUYEeCKUX CTPOUTENIbHBIX MATEPHAIOB HCIIONb3YETCS
[NIMHA, OHA SBIIIETCS CBIPbEM [ TPOM3BOJCTBA KUPIUYEH, YEpPENHIIbI,
KepaMUYECKOr0 TPAaHUTA, KIMHKEPHBIX U3ETUH.

JIist Hy>KIT CTPOUTEIHCTBA €KETOTHO JTOOBIBAIOTCS OKOJO CTa MHIJIJIHAPJIOB
TOHH MUHEPAIBHOTO ChIpbi. [Ipu 06paboTke ChIphs 00pa3yrOTCS MIIAKH, TO €CTh
OTXOJbl, KOTOphIE BE€CbMa pa3HOOOpa3Hbl MO  cocTraBy. ToruMBHas
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IPOMBIIIJICHHOCTh SIBJISIETCS. MCTOYHUKOB 30JbI M IIJIaKa, YyTrieo0oromaromas
MPOU3BOJAUT TOHHBI YrOJBHOTO IINIaMa, YepHas U I[IBETHAs METAJUIYypIrus
MPOU3BOAAT HE(EIUHOBBIE IIJIAMbl, JOMEHHbIE U (PEppOCIUIABHBIC HUIAKU. DTH
OTXOJIbl MOT'YT UCIIOJIb30BAThCSl B CTPOUTEIILHOM MTPOU3BOCTBE, TaK KaK COAEpKaT
DJIEMEHThl TEPBOM W BTOPOM  TpyNIl  MNEPUOJUYECKOM  CHUCTEMBI, HO
HEIMOCPEICTBEHHOE UX MPUMEHEHUE 3aTPYAHEHO.

[IpupoaHbie WM MCKYCCTBEHHBIE BEIIECTBA, B COCTaB KOTOPBIX BXOIUT
kpemHe3eM Si02, Ha3bIBAIOT CHJIMKAaTaMU. DTO CIIOBO MPOUCXOIUT OT Jart. silex —
KpeMeHb. COBpEMEHHasl CWJIMKATHAas MPOMBINUIEHHOCTh — Ba)KHEWINAs OTpPACIb
HapoJHOro xo3siictBa. OHa 0OecredynBaeT OCHOBHBIE MOTPEOHOCTH CTpPaHbI B
CTPOUTEIBHBIX MaTEpHAIIAX.

Tak ke, B COBpEMEHHOM CTPOMTENIbCTBE HAXOIAT MPUMEHEHHE PA3IUYHbIE
IUTACTMACCHI, J00ABKU B LIEMEHTHI U B OETOHBI, HOBBIE JIAKH, THAPOPOOU3UPYIOIHE
COCTaBbl U JIp. OTO TO3BOJISIET TOCTENIEHHO 3aMEHSTh TPaJULUOHHBIC
CTpOUTEJIbHBIE MaTepuasabl 0oyiee JErKMMHU, MPOYHBIMHU M KpacuBbIMU. Ux
UCIOJIb30BaHUE CBS3aHO C TEM, 4YTO IIOJUMEpPHBIE MaTepuayibl 00JaJaloT
HEOOXOJUMBIM KOMILJIEKCOM (U3UKO-XUMHUECKUX U CTPOUTEIBHO-
HKCIUTYaTallMOHHBIX CBOWCTB. OJTO, MpPEXJE BCEro, MNPOYHOCTb, HEOONbLIAS
o0ObeMHasi Macca (HampuMmep, MEHO- U MOPOIIACTbl) U AJIACTUYHOCTH, BBICOKAs
BOJIO-, T'a30- U MMaPOHENPOHUIIAEMOCTh, XUMUYECKAsI CTOMKOCTh U YCTOWYMBOCTD K
Koppo3uu. IlpumeHeHue 1IacTMacC B CTPOMTENBCTBE YMEHBIIAET BEC
CTPOUTENBHBIX KOHCTpYKIHMH. Kpome TOro, 3To naer BO3MOXHOCTb HAXOAMTH
MHOTHE UHTEPECHBIE HHKEHEPHBIE U apPXUTEKTYPHBIE PEIIECHUS.

Hepeako HaM NpUXOOUTCS 3aHUMATHCS PEMOHTOM CaMOCTOSITEINIBHO.
MHorue BHUABI PEMOHTHBIX pPa0OT MOXET OCBOUTH KaXIbld, HO XHMHKY 3TO
ceNarh Mpolle, TaK KaK B OCHOBE NPUMEHEHUS OOJIBIIMHCTBA CTPOUTENIbHBIX
MaTepUaJIOB JIeKAaT YUCTO XHWMHYECKHE Mpouecchl. M3yuyuB 3aKOHOMEPHOCTH
OPOTEKaHUsl 3TUX NPOLECCOB, MOXKHO cJlieJaTb PEMOHT U ObicTpee U OoJee
KaueCTBEHHO. BHayuane oCTaHOBUMCS Ha CBSI3YIOLIUMX MaTepHAIax, MOTYYarOIINUXCS
C UX UCIIOJIb30BaHUEM.

Ceszywiue MaTepuaJibl.

HN3BecTh

M3BeCcTh OAMH W3 APEBHEMIINX CBA3YIOIIMX MAaTepUaioB. ApXeoJIOrn4ecKue
PAcKONKH MOKa3aJld, 4TO BO JABOpIAX JApeBHEro ropoaa KHocca, pacnonokeHHOTro
B LEHTpPaJIbHOW dYacTH ocTpoBa KpHT,-UMeNHCh POCIHCH CTE€H MUTMEHTaMH,
3aKpETICHHBIMU TallleHON U3BECTBIO.

«Heramenyro wu3Becth» (okcua kanbius, CaO) mnoiaydaroT 0O0XKUTOM
pPa3IMYHBIX TMPUPOJHBIX KapOOHATOB Kayblus. Peakius oOxkura oOparnma u
onuceiBaerca ypaBHeHuem CaCO3 < CaO + CO2; AH = —179 x/lx [Namenune
W3BECTH CBOAMUTCS K NEPEBONY OKcuaa Kaiblus B rugpokcua: CaO + H20 <
Ca(OH)2; AH = +65 k/Ix. [Ipu xpaHeHur HerameHo U3BECTH KOHTAKT C BIIAroi
MOJKET TPUBECTH K TaKOMY pa3orpeBaHHUIO, YTO CIIOCOOHO BOCIUIAMEHHUTHCS
nepeBo. Kpome TOro, mpoucXoIWT B3aUMOJECHCTBUE THAPOKCHIA KAJIbLHUS C
YTJIEKHUCIIBIM Ta30M BO3AyXa.
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I'unc

B crpouTenscTBE M3 TMIICAa U3rOTaBIMBAKOT CYXYIO IITYKATYpPKY, IJIUTHI U
MaHEJU JJIs1 IEPErOPOJOK, CTEHOBBIE KAMHU, aPXUTEKTYPHBIE IETAJIHN.

['uncoBble  u37eNMsT  XapaKTEPU3YIOTCS  CPABHUTEIBHO  HEOOJNBIION
IJIOTHOCTBIO, HECTOPAEMOCTBIO.

CTpOUTENBHBIN TUIIC TMOJYYalOT W3 MPUPOJHOrO0 MHUHEpaja — THUIICOBOTO
kaMHs1 CaSO42H20 unu u3 munepana anrugputa CaSO4, a Takke U3 OTXOJ0B
HEKOTOPBIX OTpacied XUMHYECKOM MWHIAYCTPUHM. |WICOBBIM KaMeHb IpHU
HarpeBanuu npumepHo 10 140°C TepsieT yacTh BOJBI M MEPEXOAUT B anedacTp
(nomyBonHsbIi runc CaSO4+0,5H20) B cootBeTcTBUM ¢ ypaBHeHHEM CaSO4+2H20
= CaS04+0,5H20 + 1,5H20.

beron. PactBopumoe cTexJio.

beToH sBsE€TCS PAa3HOBUAHOCTBIO MCKYCCTBEHHBIX KAMEHHBIX MAaTEPHUAJIOB.
N3BecTeH yxke OKOJIO 2 ThIcS4 JieT. Ero MCHonb30BaIM YK€ B CTPOUTENIHCTBE
OJIHOTO M3 Benuyaumumx coopyxeHuit 1B. {o H.3. Komuzes B Pume Hapsany c
KUPIIUYOM U TMPUPOJHBIMU KaMHSAMH. AKTUBHBIMH COCTaBHBIMHU 4YacTsMU OeTOHA
ABJISIIOTCS] BSOKYIIUE BEILIECTBA BOJAA, A IACCUBHBIMHU — HanoJHUTENU. K KpynHbIM
OTHOCHTCS IPaBUi U 111€0€Hb, K MEJIKUM — IIECOK.

OOBIKHOBEHHBIN (TSDKEINbIN) OETOH HW3rOTaBIMBAIOT HAa OCHOBE TSIKENbBIX
HAIOJHUTENEH — 1ecka, rpaBust WiK 1meOHs. [1ockoabKy cpesa IEeMEHTHOTO TecTa
HIEIO0YHAsl, AIIOMHUHHAM B3aUMOACHCTBYET CO IIEJOYaMH B COOTBETCTBUU C
ypaBuenueM 2Al + Ca(OH)2 + 2H20 = Ca(AlO2)2+ 3H2.

PacTrBopumoe crekiio.

OTO BOJHBIM PACTBOP CHWJIMKAaTa HAaTpUs — HATPUEBOW COJMM KPEMHHEBOMU
KUCIOTHI. JKHAKOE CTEKIO M3TrOTaBIMBAIOT CIUIABJICHHEM IIECKa C COAOW C
MOCJEAYIOIIMM BbIBAPMBAHUEM IOJYYEHHOIO M HM3MEJIBUEHHOTO CTEKJIa B BOJE.
BoxHble pacTBOpBI KUIAKOIO CTEKJIA MMEIOT CHIJIBHO IIEJIIOYHYH peakuuio. Ha
OCHOBE KHUKOI'0 CTEKJIa U3r0TaBJINBAIOT UCKYCCTBEHHBIE KAMHM.

IHoumepsl B CTPOUTEIBCTBE.

CHUHTETHYECKHE  TOJMMEpPHBbIE  MaTepuajibl  CTaJld  NPUMEHATH B
CTPOUTEIHCTBE CPABHUTEIHHO HEJABHO, He Oosiee 50-60 yieT, 0IHaKO OHU TI0 MPaBy
3aHsUIM JOCTOMHOE MECTO B JTOW OOJAacCTH H3-3a CBOEH HCIOJIb3yeMOCTH B
KOHCTPYKIIMOHHBIX MPOYHBIX MaTepuaax, IPUMEHEHHS B KaU€CTBE CBA3YIOIINX, B
JOPOXKHBIX TOKPBITHAX, TEIJIO- M TUAPOU3O0JATOPOB. BakHpIMU CcBOWCTBaMHU
CUHTETHYECKMX  IUIaCTMAcC  SIBISIFOTCA ~ HMX ~ XMMHYECKas  CTOWMKOCTS,
BOJOHEITPOHUIIAEMOCTb U CTOMKOCTh K MUKPOOPTaHU3MaM.

Kparkoe paccMOTpeHHe HEKOTOPBIX BONPOCOB XMMH3AIMU CTPOUTEIBCTBA
3aCTaBIISIET 3aJlyMaTbCd O MEPCIEeKTUBAX €€ pa3BUTHs: OyAyT JM B JajbHEHIIEM
WHTEHCUBHO Pa3BUBATHCS MPOLIECCHl BHEAPEHUS] HOBEUIIUX JOCTHKEHUU XUMHUH B
CTPOUTENBHOE JEN0, TMOJy4yaT JId pa3BUTHE (U3UKO-XMMHUYECKUE METOMIbI
KOHTPOJISI KayeCTBAa CTPOUTENIbHBIX MAaTepHalioB, KaK MOXKET OCYLIECTBISITHCA
nonobHoe pasutue? OneHUBas HAKOIUICHHBIM OMBIT MOXHO TOJarath, 4TO
JOCTOMHOE MECTO CPeAN KOHCTPYKIIMOHHBIX MATEPUAJIOB 3aMYT CTEKJIOILUIACTUKH,
TEIUIOU30JIALIMOHHBIE U OTJEJIOYHBIE TMOJIUMEPHBIE MaTepHUasbl, KOTOPbIE MOTYT
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3HAYUTENIbHO M3MEHUTh KaK TEXHOJOTHIO CTPOUTENbCTBA, TakK W OOJHK
COOpYyKeHU. BBeieHNE B CTPOUTEINIbHBIE MATEPUAIIBI U KOMIIO3ULIMA HOBBIX THUIIOB
METAJIJI- U DJIEMEHTOOPTaHUYECKUX HU3KO- U BBICOKOMOJIEKYJIAPHBIX COCAUHEHUN
MOJKET IMpPHUAAaTh CBONCTBA HErOpPOYECTH M MHKPOOOCTOMKOCTH, COYETaHUS
IIPOYHOCTH M DJIACTUYHOCTH. AKTHUBHEE CJEAyeT IPUMEHATh W3ACIUsi W3
HEOBIOIIETOCs  CTEKJIAa, IMpO3payHble MaTepuallbl M HOBBIE KIEAIUE U
JaKOKPAcOYHbIE KOMIIO3MIIMM C BBICOKOW ajare3ueil k OeroHy u Meramty. [lo-
IIPEKHEMY BBICOK CIPOC HAa METAUIOKOHCTPYKLHH, MCIIOIb30BAHUE NPOYHBIX U
Jerkux ciiaBoB. CodeTaHWe pa3IMYHbIX HEOPraHWYECKUX M OPraHUYeCKHX
MAaTE€pUaJIOB JOJDKHO IIPUBECTHM K CO3aHMI0 HOBBIX BHJOB CTEKJIOILIACTHUKOB,
OETOHOB, apMHPOBAHHBIX MATEPUAJIOB.

4. Ilopsinok padoTHI

4.1. Tlpu BBINOTHEHUH MPAKTUYECKOM pabOThI, JEATEILHOCTh OOYYaroIIerocs
HAYMHAETCS C W3Y4YEHHs] TeopeThueckoro marepuana. Ilociie o3HakomieHus c
TEKCTOM 3a/IaHMsI, O0YUaIOIIUNACS MPUCTYHAET K BHIMOJHEHUIO pabOThl U TIO XOIY
BBITIOJIHEHUS OQopMysieT ero B Terpadb. [lopsjoKk BBITOJHEHUS PaOOTHI
YKa3bIBA€TCS B KAXKIOM KOHKPETHOM 3aJJaHUU OTAEIBHO.

4.2. 3agaHus ISl IPAKTUIECKOU PabOThHI

3apnanme 1. Onwvimuvie macmepa onpeoensiom OKOHYAHUE «CXBAMBIBAHUS)
WMYyKamypKku no 8HewHUM npusHaxam. ModxcHo au onpederums 9mMo XUMUYECKUM
nymem — ¢ NOMOWbI0 UHOUKamopa?

OTBET MOKHO HalTH B yueOHUKeE JJ1s1 9 KI1. (CBOMCTBA OCHOBAHMIA)

Omeem: mpu monHoM ‘‘cxBarbiBanun” Bech Ca(OH), mpeBpamaercs B
kapboHat, u mnpoba c ¢QeHonpTaTeMHOM HE MaéT OKpAIIMBAHMS, €CIH KE
MITYKaTypKa HE CXBaTWJIAch IMOJHOCTHIO, TO mpucyTcTBytomuii Ca(OH), maer ¢
dheHondTaIenHOM MAJIMHOBOE OKPAIlIMBAHUE.

3aganue 2. Kax nyywe ¢ mouku 3peHusi eueuenvl omoenams nomoaoK u CmeHbl
KVXHU:  nobenums  MeNoM, U3BeCcmvlo, OKpPACUMb  MACHAHOU  KPACKOU,
B0009MYIbCUOHHOU KPACKOU, 3SManvio, OKleums Kieéukou? Yem omoeramo
cmenwl?

Heobxonumass undopmanusa B ydeOHukax mig 8-9 ki. (ropeHue, cocTtaB u
CBOMCTBA MPUPOIHOTO rasa).

Omeem: B TIOpSiIKE YOBIBAHUSI TUTHEHUYECKUX CBOMCTB MaTepHUalIbl MOKHO
pPacoJIOKUTh TaK U3BECThb, MEJ, BOJOAMYJIbCUOHHAA KpacKa, MacisHas Kpacka,
AMallb, KJIICCHKA.

3apaume 3. Boi coopanucey bemonuposams 00poxcKy Ha dayHom yuacmke. Koeoa
JyyuLe IMUM 3AHAMBCA. 8 AHCAPKYIO CYXYIO NO200Y UTU 8 O0NHCOIUBYIO, GILANCHYIO?
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Bam momoxer uapopManus u3 ydeOHMKa 9 KiI. (CBOWMCTBA CHIIMKATOB,
MOJIy4eHHUE [IEMEHTA).

Omeem. OCHOBHBIM XHUMHUYECKHM TPOIECCOM, MPOUCXOMISIIUM IPHU
«CXBaThIBaHUM» O€TOHA, siBisieTcsl ruaparanus. [loaTomy Bce OeTOHHBIE PabOTHI
HEXEJAaTeJIbHO MPOBOJUTh B JKAapKylo, CyXyl0 MOroay, Korjaa Bojia OBICTpO
ucnapsiercsi.  JIns  HOpMalIbHOTO  CXBaThlBaHWsSI OETOHA MO  TEXHOJIOTHH
CTPOUTEIBHBIX PA0OT €ro Hajo MOJMBaTh BOAOW, MOITOMY ISl BBIMOJIHEHUS
OETOHHBIX padOT BCceraa NpeAIOYTUTENbHA BIaXKHas IOroja.

3aganue 4. Ymo sensiemcs 0OCHOBOU Mena, mMpamopd, 00IOMumda, aHOpmuma,
@aroopuma, aneuopuma?
Omeem. COCTUHEHUS KAJIBIIHSI, OHU TIPEICTABIICHBI KAPOOHATOM KaJIbITH.

3ananme S. Ymo aensemcs npupoOHvIMU curuKamamu Mazuus?
Otser: [IpupoHBIMU CHIIMKATAMU MarHus sIBJSIOTCS acOECT U TaJIbK.

3ananme 6. [lepeyucnume munepansl, cooepicawjue dxceieznvie pyovi?
OtBeT: ['MaBHBIMH KEJIE3HBIMU pyAaMHU SBISIOTCA KpPACHBIA KEJIE3HSIK,
MITATOBBIN KEJIE3HSK, OYpbIN KeJIe3HSIK, MAarHUTHBIN JKEJIe3HSIK.

3amanue 7. Kakou npupoouvii MuHepan uUCHOIL3YemMcs O NOAYYeHUs
Kepamuyeckux cmpoumeibHblX Mamepuanog?

Otset: Hcmoisb3yeTcsi TJIMHA, OHAa SIBJISETCA CBHIPHEM JJI ITPOM3BOJICTBA
KUPIHUYEH, Yepernulibl, KEPpAMUYECKOT0 TPaHUTA, KIMHKEPHBIX U3CIHI.

3ananue 8. Kakoii cmpoumenvuvlll mamepuanr NOAYHUAIOM U3 NPUPOOHO20
munepana CaSO422H,0 unu uz munepana aneuopuma CaS0O4?

OtBer: CTpPOUTENBHBIM THUIC TMOJY4YalOT W3 MPUPOJHOTO MHHEpaIa —
ruricoporo kamHsi CaSQO4°2H,0 wim u3 munepana anrugaputa CaSOy, a Takke u3
OTXOJIOB HEKOTOPBIX OTPACIIE XMMHUYECKOW MUHAYCTPUHU. | UTICOBBIM KaMEHb IpU
HarpeBaHuu npuMmepHo 10 140°C tepsier yacTh BOIBI M MEPEXOAUT B aynedacTp
(mommyBoaubIi Tuic CaSO4°0,5H,0) B coorBeTcTBUM ¢ ypaBHeHHEeM CaSO42H,0
= CaS0,*0,5H,0 + 1,5H,0

3amanue 9. Kax Hazwigaromcsi npupooHvle uiu UCKYCCMBEHHblE Beujecmed, 8
cocmas kKomopwvix xooum kpemuezem SiO,.
OTBET; CUJINKATHI.

3aganme 10. Hanuwume xumuueckue ypasHeHus noiy4eHus useecmu?

OtBer: «Heramenyro u3Becth» (okcua kanmbiiusg, CaO) moaydaroT 00XKUTOM
pa3TUYHBIX TPUPOIAHBIX KapOOHATOB Kamibllua. Peaknus oOxura oOpatuma u
onuceiBaercs ypaBHeHnem CaCOjz; <« CaO + CO,; AH = —179 x/Ix lamenue

M3BECTH CBOJIUTCS K MEPEBOAY okcuaa kanpuus B ruapokcua: CaO + 1,0 <
Ca(OH)2; AH = +65 xJIx.

45



3aganme 11. K kaxkum npoyeccam MOMCHO OmHecmu NPOYECCul BbICHIXAHUS
MACAAHOU KPACKU U IMANU. K PUUYECKUM UIU XUMUUECKUM ?

OTBeT: BBICBIXaHHUE MACISHOM KpackKu - XUMHYECKHH IIpoIecc, AMaju -
bu3nIecKuil.

5. TpebGoBanusi K OTHETY.

OdopmieHrue mNpakTUYECKOM pabOThl - ATO BaXHBIM 3Tal MPU BHITOJTHEHUU
MPAKTUYECKON pabOThl, KOTOPHIA MO3BOJIAET CTPYKTYpPUPOBATh MaTepHal, a TakKe
MOCTIEZIOBATEIbHO M3JIOKHUTh XOJ pacCyKIeHuil oOydaromerocs B Ipolecce
BBITIOJTHEHUS 3aJJaHUS.

[IpakTrueckne paboOThl PEKOMEHIYEeTCS O(QOPMIISITH  COTJIACHO  ITyHKTaM,
NPEMIOKEHHBIM B TEKCTe 3ajaHus. Kaxayro 3amayy HEoOXOOuMO 3aBepuiaTh
OTBETOM, MTO3BOJISIONIMM BKpaTIie 0000IIUTh MOJTYYSHHBIH pacueTHBIA MaTepual, a
TaKXe MPEJIOKUTh CBOU PEKOMEHIAIUU.

6. PexoMeHyemMmble HCTOYHMKH HH(OpPMALMHU

6.1.  https://multiurok.ru/index.php/files/prakticheskaia-rabota-materialovedenie-
1.html

6.2. https://vologda-vsk.ru/images/pdf/educational _programs/08-01-08-master-
otdelochnyh-rabot/pr/20.pdf
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https://multiurok.ru/all-goto/?url=http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc

21. VYrnyOneHHBI Kypc OpraHM4ecKod XHMMHHU: 4YacTh mnepBas. Kypc
JEKIUH I CHEIUAIM3UPOBAHHBIX  XMMHUYECKHMX  KJIACCOB:  CTPOEHUE
OpPTraHUYECKUX COCIMHEHUH, aJKaHBbI, AJIKEHBI,
ankusbl. http://new.chem.asu.ru/ http://www.chem.asu.ru/abitur/scholl/lekzi-1.pdf

22. YrayOneHHBIH Kypc OpraHMYECKOW XMMUU: 4acTh BTOpas. JIekiuu mo
OpTraHWYECKON XMMUHU ISl CHEHHAIN3UPOBAHHBIX KIIACCOB: ApEHbI, HNPHUPOIHBIC
UCTOYHUKH YTJIEBOJIOPOJIOB, KHCJIOPOJICOJIEPAKAIIUE
coenunenus. http://www.chem.asu.ru/abitur/scholl/lekzi-
2.pdf, http://new.chem.asu.ru

23. DkcnepuMeHTadbHBIA yueOHUK mo xumuu ans 10— 11-x kmaccos.
Y4eOHoe mocolOue mo o0Ield XUMHUH, MOJIE3HOE HE TOJIKO CTapIICKIaCCHUKAM U
aOUTypUEHTaM, HO 151 CTyZeHTaM MJIaIIINX
Kypcos. http://www.chem.msu.su/rus/school/zhukov/welcome.html

24. DnextpoHHas 6ubauoTeka 1o XumMuu. COOPHUK POCCUICKUX HAYUHBIX
1 o0pa3zoBaTenbHbIX MyoOaukanuu no xumuu. CrpaBouyHasi uHMoOpMaIus U Oa3bl
JAHHBIX IO XUMHUHU. Matepuansl sl IIKOJbHUKOB. DJIEKTPOHHBIE YYCOHUKH.
3agaHusl BCTYNUTEIBHBIX SK3aMEHOB Mo xumuu B MI'Y. 3amaum XUMHYECKHX
onumnuaa. MynpTuMeaua-nmyonukanuu. http://www.chem.msu.su/rus/elibrary

25. Mup xumun. HexoTopbie HampaBieHHs XMMHYECKOM HAyKH: 0OIas
XapaKTEepPUCTHUKA. OnbITHI, TaOJIUIIBI. Benukue XUMUKHU: rOJIbI
xwu3uu. http://www.chemistry.narod.ru/
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Meroanyeckue yKasaHus

TUTs1 O0yJarOITUXCs

I10 BBIMOJHEHHIO ITPAKTHUYECKHUX (J1a00paTOPHBIX padoT)

o aucruminae OOJ.10 Xumus

JJIs1 CIEUAIBHOCTH

08.02.13

MOHTAX 1 OKCIUIYATALIA BHYTPEHHUX
CAHTEXHUYECKHNX YCTPOUCTB, KOHANLIMOHNPOBAHN
BO3YXA 1 BEHTUJISILN

Cocmasumens: Kysneyos I'.b.

I'ocynapcTBeHHOE OIOKETHOE MPOQEeCcCHOHAEHOE

obpazoBarenpHOE yapexacHue Pecryommku Mapwuit O
«omkap-ONMHCKHiT CTPOUTEIBHBINH TEXHUKYM»

424002, Peciy6muxa Mapuit D, r. Homkap-Ona, yn. Kpemnesckas, 32
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