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I IMacnopTt poHI0B OLIEHOYHBIX CPEACTB

1. O6aacTh NPpUMEHEHUs

®onja oneHouHbIX cpeacTs (POC) npegHazHaueH Uil IPOBEPKU PE3YIbTATOB OCBOCHMUS
aucuuruinabl OVYII.10 Xumus, BXoAsIeld B COCTaB MPOrpaMMbl MOJTOTOBKH CIEIUATIUCTOB CPEAHETO
3BeHa 1o crnenunanbHocTu 20.02.05 Opeanuzayus onepamugHo2o (IKCmMpeHH020) peazuposanus 8
upessviuatinblx cumyayusx. O0bEM 4acoB Ha ayIUTOPHYIO HArpy3Ky MO AUCHUIUIHHE 72.

2. O0beKTHI OLIECHUBAHUS — Pe3YyJIbTATHI OCBOEHUS M CUMILIUHBI

®OC no3BOJISET OLICHUTH CIEAYIOIINE PE3YIbTAThl OCBOCHUS JUCIIUILTUHBI:

JIMYHOCTHBIX:

Oco3Hanue 00y4aroImUMHUCs POCCUHCKOHN IPa)K1aHCKON HIICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIPEIEIICHUIO;

Hannaue MmotuBanmu K 00y4eHHIO;

[lenenamnpaBiieHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JTMYHOCTH Ha OCHOBE KJTFOUEBBIX
LIEHHOCTEW U UCTOPUUECKUX TpaauLuil 0a30BOIl HAYKH XUMUU;

['0TOBHOCTB M CIOCOOHOCTH O0Y4AIOIINXCSI PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKaMH, MIPUCYIIUMHU LIEIOCTHOM CUCTEME XMMHUECKOr0 00pa3oBaHus;

Hannuue npaBoco3HaHUS KOJIOTHMUECKOM KYIBTYPbI M CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JInaHOCTHBIE PE3YNBTaThl OCBOCHUS IIpeaMeTa «XUMHUS» TOCTUTAIOTCS B €MHCTBE YUeOHOM U
BOCHUTATEIbHON JESATENILHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMHU, COLIMOKYIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU I[ICHHOCTSIMU U HJI€aJIaMH POCCUICKOTO IPaskJaHCKOTO O0IIeCTBa, IPUHATHIMU B
o0IIecTBE HOpMaMH U IPAaBUIAMHU TIOBEJCHHUS, CIIOCOOCTBYIOIIMMH TPOIIECCaM CaMOITO3HAHHMS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYarOIINXCS.

JInuHOCTHBIE PE3YNIBTAThl OCBOEHUS IIpeaAMeTa « XUMHUS» OTpakaroT C(hOPMHUPOBAHHOCTH OIIbITA
MO3HABATENFHOM U MTPAKTUUECKOM NEATEIILHOCTH 00YHarOIIUXCS 110 peaanu3aluu MPUHSATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) I'pask1aHCKOTO BOCIIUTAHUS:

Oco3HaHus 00y4aroIMMHUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00A3aHHOCTEH, YBAKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

[IpencraBienus o conuanbHBIX HOPMax M MpaBUIaX MEKIMUYHOCTHBIX OTHOLIEHHUH B KOJIJIEKTHBE;
["'0TOBHOCTH K COBMECTHOI TBOPUECKON AEATEIBHOCTH MIPU CO3IaHUH Y4EOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CnocoOHOCTH TOHUMATh U IPUHUMATH MOTUBBI, HAMEPEHHUS, JJOTUKY U apTyMEHTHI IPYTUX MPU
aHaJIM3€ Pa3IMYHbIX BUJOB YUeOHOM NeATEIbHOCTH;

2) ITaTprOTHYECKOrO BOCIIMTAHHUSA:

[{eHHOCTHOrO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO OTEUECTBEHHOW XUMUH;

yBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JaCTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHS] XUMUHU, OCO3HAHUS
TOT0, YTO JJOCTHKEHUS HAYKH €CTh Pe3y/bTaT AJIUTENbHbBIX HAOIIOIEHUH, KPOIOTIMBBIX
9KCIIEPUMEHTAJIbHBIX IOMCKOB, TOCTOSHHOTO TPY/la YUE€HBIX U MPAKTUKOB; MHTEPECa U MO3HABATEIbHbBIX
MOTHBOB B ITOJIyYE€HUH U MOCIEIYIOIIEM aHAIN3€ HHPOPMAILIMU O MEPEIOBBIX JOCTUKEHHSIX
COBPEMEHHOMN OTEUECTBEHHOW XUMUHU;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HpaBcTBEHHOr0 CO3HAHUS, STUYECKOTO ITOBEACHMS;

CnocoOHOCTH OIEHUBATh CUTYAIIUU, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSMH, U IPUHUMATH
OCO3HaHHbBIE PEIIECHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

['oTOBHOCTH OIleHHUBaTh CBOE MOBEAEHNE U MOCTYIKHA CBOMX TOBAPHUILEH C MO3ULIHI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBUNA 3TUX MOCTYIIKOB;

4) ®opMUPOBAaHUS KYIbTYPhI 30POBBSL:



[ToHnmMaHus IEHHOCTEH 3710pOBOTO U 0€30macHOro 00pasa )KU3HU, HEOOXO0AUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37I0POBbIO;

Co0bumroieHus IpaBuil 0€30MacCHOTO OOPAIICHHS C BEIIECTBAMH B OBITY, IOBCEAHEBHOW KU3HU U B
TPYAOBOM NEATEIBHOCTH;

[ToHrMaHMs IEHHOCTH NIPABWJI MHAUBUYAJILHOTO U KOJUIEKTUBHOTO O0€30I1aCHOIO IIOBEIEHUSI B
CUTYaLUsIX, YTPOKAOIINX 3IOPOBbIO U )KU3HU JIFOJIEH;

Oco3HaHus TOCIIEACTBUN U HEMIPUSATHUS BPEIHBIX IPUBBIUEK (YIOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUS:

KoMMyHHKaTUBHOM KOMIIETEHTHOCTH B YU€OHO-HUCCIIEI0BATEIbCKON AEITEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKON M IPYTUX BUIAX JEATEIBHOCTH;

VY CTaHOBKM Ha aKTUBHOE y4aCTHE B PELICHUU IPAKTUYECKUX 3a/1a4 COLMAIbHON HAPaBIEHHOCTU
(B paMKax CBOETro KJiacca, IIKOJIbI);

HuTepeca K MpakTUYECKOMY U3YUEHHUIO MPodeccHil pa3auuHoro poja, B TOM YKcjie Ha OCHOBE
MIPUMEHEHHUSI IPEAMETHBIX 3HAHUM 110 XUMUU;

VYBaxkeHus K Tpyay, JIOASIM TpyAa U pe3ylbTaTaM TPYIOBOH AESTEIbHOCTH;

['0TOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHUIYAJIBHON TPACKTOPUU 00pa30BaHUs, OymyIiei
npodeccuu u peanu3ai COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CoCcOOHOCTEH K XUMUH, MHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) DKOJIOTHYSCKOTO BOCITUTAHUS:

OKOJIOTUYECKH 11€JI€CO00Pa3HOr0 OTHOIIEHHUS K IPUPO/IE, KAK UCTOUHUKY CYIIECTBOBAHMUS
JKM3HM Ha 3eMIIe;

[Tonnmanwust r100ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEeM, BIUSIHUS SKOHOMUYECKIX
MIPOLIECCOB HAa COCTOSIHUE MIPUPOAHON U COLMATIBHOU CPEIbL;

Oco3HaHus HEOOXOIMMOCTH MCIIONIb30BAHUS JOCTHKEHUM XUMUM JIJIs1 pELIEHUS BOIIPOCOB
palMOHAIBHOTO NPUPOAOIIOIb30BAHNUS;

AKTHUBHOT'O HENPUATHUS AEUCTBUN, IPUHOCSIINX BPE OKPYKAIOIIEeNH IPUPOJHON cpelie, YMEHUS
MIPOTHO3UPOBATh HEONATOMPHUATHBIE SKOJIOTHUYECKHE MOCIEICTBUS TPEATPUHUMAEMBIX ACHCTBUNA U
MpeA0TBpAIaTh UX;

Hanuuus pa3BUTOro 3K0JI0rHYeCKOr0 MBIIUICHHS, SKOJIOTHYECKOUN KYIBTYpBbI, ObITa
JeSITEIbHOCTH SKOJIOTHYECKON HalpaBIeHHOCTH, YMEHUS PyKOBOJICTBOBAThCA UM B IIO3HABATEIbHOM,
KOMMYHHUKAaTUBHON U COLMATBHON MPAKTHUKE, CIOCOOHOCTH M YMEHHS aKTUBHO MPOTUBOCTOATH
UJIE0JI0TUHN XeMopoOuu;

7) LleHHOCTN HAYYHOTO MMO3HAHUS:

CdopMHpoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOMN MPaKTUKH;

[Tonumanus ciennPpUKU XUMUU KaK HAyKW, 0CO3HAHUS €€ posid B POpMUPOBAHUHI
paIMOHAIBFHOTO HAYYHOTO MBIIIIEHHUS, CO3JJaHUU IIEIOCTHOTO MPECTAaBIECHUsI 00 OKPYKAIOIIEM MHpE
KaK O €IMHCTBE MPUPObI M YETOBEKA, B TO3HAHUU NPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHnr Ipodiem
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

YOexaEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUU ISl COBPEMEHHOW [IUBHIIM3AIUU: B €€
T'YMaHUCTHYECKOUM HAMPaBIEHHOCTH U BaKHOW POJIM B CO3IaHUU HOBOW 0a3bl MaTepHaIbHON KYIBTYPHI,
pelIeHnH 00aIbHBIX TPOOJIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPTETUUECKOH,
MUIIEBON U IKOJIOTHUUYECKOM OE30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOECTICYCHUH YCIOBUIN YCIIEIITHOTO
Tpy/Zla ¥ SKOJIOTMYECKU KOM(DOPTHOM JKM3HH KaXKIOT0 4jieHa 00IecTBa;

EcTecTBeHHO-HAayYHOU rpaMOTHOCTH: MOHUMAHUS CYLITHOCTH METOJIOB MTO3HAHMUSI, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BaTh MOJIydaeMble 3HAHUS JJIs aHAINU3a U OObICHEHUS
SIBIIGHUH OKPYXKAIOIIET0 MUPA M MPOUCXOAAIIUX B HEM U3MEHEHUH, YMEHUS IeTIaTh 000CHOBAaHHBIC
3aKJIIOUYEHHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLINXCS JaHHBIX C LEIbI0 MOIYYEHHS JOCTOBEPHBIX
BBIBOJIOB;



CHOCOGHOCTI/I CaAMOCTOSATCIIBHO UCIIOJIB30BATh XUMHWUYCCKHUEC 3HAHUA IJIA peH_IeHI/ISI HpOGHeM B
peaNbHBIX KU3HCHHBIX CUTYAIIHSIX;

NHTepeca K NO3HAHUIO U UCCIIEI0BATEIbCKON JIEITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO M CAaMOOOPa30BaHUIO, K AaKTUBHOMY
Honyqumo HOBBIX 3H21HI/II>1 110 XUMHUU B COOTBETCTBUHU C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I;

HNHTepeca k 0COOCHHOCTIM Tpy/a B Pa3InvHbIX chepax mpodhecCHOHaTbLHOM A TEIIBHOCTH.

MeTanpeIMeTHbIX: 3HaYUMbIe I HOPMHUPOBAHUS MUPOBO33PEHUS 00yUYaIOLIUXCS
MEXIUCIUITUHAPHBIC (MEXKITPEIMETHBIC) OOIIICHAYYHBIE TOHATHS, OTPAXKAIOIINE 11EIOCTHOCTh HAYYHOU
KapTUHBI MUpPA U cHEU(PUKY METOJI0OB IMO3HAHNS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, PHEPIHs, SIBIICHUE, MPOIIECC, CUCTEMA, HAYYHBIN (aKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIeI0BaHUE, HAOIOICHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHuBepcanbHble yueOHbIE 1eUCTBUS (TT03HABATEIbLHBIE, KOMMYHUKATUBHBIC, PETYIISTUBHBIC),
obecneunBaroue popmupoBaHue GyHKIMOHAIBHON TPAMOTHOCTH U COLIMATTbHOM KOMITETEHIIUU
oOyJaromuxcs;

CnocoOHOCTh 00Y4aIOIIUXCS UCTIONH30BATh OCBOCHHBIE MEKIUCITUILIMHAPHEIE,
MHUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHbIC YUCOHBIC JCHCTBUA B MIO3HABATEIILHON U COITUATIBHON
MIPaKTHKE.

MeTtanpeaMeTHBIE pe3yIbTaThl OTPAKAIOT OBJIAICHUE YHUBEPCATBHBIMH YICOHBIMH
M03HABATENbHBIMHU, KOMMYHHUKAaTUBHBIMU U PETYISTUBHBIMU JIEHCTBUSMHU.

Ilo3naBaTenbHBbIE YHUBePcAIbHbIE YUueOHbIe NeiCTBUS

Ba3oBble jioruueckue eiicTBUs:

CaMOCTOSITEIILHO (POPMYITUPOBATH U AKTYIM3UPOBATH MTPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

OTPENIETISATh eI JACSITEIIbHOCTH, 3a/1aBas MapaMeTPhl U KPUTEPUHU UX TIOCTHIKEHUS, COOTHOCUTh
PE3YNbTaThI AEATEIBHOCTH C TOCTABIEHHBIMHU LIETISIMU;

MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUH MPUEMBI JJOTUYECKOTO MBIIIUICHHS — BBIICTSATh
XapakTepHbIe MPU3HAKH MOHATUHN U YCTAaHABIMBATh UX B3aMMOCBA3b, HCIIOIb30BATh COOTBETCTBYIOIIHE
TIOHATHUSA JJIs1 OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKUX PEaKIUil;

yCTaHaBIUBATh MPUUNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YyUaeMbIMH SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKACHHS (MHIYKTUBHBIC, IeyKTUBHbBIE, 10 aHAJIOTUH ), BBISBISATH
3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBIICHHSX, (DOPMYTHUPOBATH BHIBOJBI U
3aKJIIOYEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUSI, HCTIOIb3YEMbI€ B XUMHUH CUMBOJMYECKHE (3HAKOBBIC) MOJIETH,
peoOpa3oBLIBaTh MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) AIEMEHTa, XUMUYECKast
dbopmyra, ypaBHEHHUE XUMHUYECKOW PEAKIIMK — MPH PEIICHUH YU€OHBIX MO3HABATEIbHBIX U MPAKTUUECKUX
3a/1a4, MPUMEHSTh Ha3BaHHbBIE MOJICIIbHBIE MPECTABICHUS ISl BBISIBICHHS XapaKTEPHBIX TPU3HAKOB
M3y4aeMBbIX BEIIECTB M XUMUUECKUX PEaKIUH.

ba3oBrble ucciaenoBare/bCKue 1eHCTBUA:

BJIAJICTh OCHOBAMH METO/IOB HAyYHOTO MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIHIL;

dbopMyITHUpOBATH IENH U 33J]a491 UCCIIEIOBAHMS, UCIIOJIB30BATh MTOCTABIEHHBIC U CAMOCTOSITETTLHO
chopMyTupOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHKS M OCHOBHI JIJIs1 (DOPMUPOBAHUS
TUIIOTE3bI 110 MTPOBEPKE NMPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJIEHUN;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO TUTAHUPOBAHUS U TTPOBEACHUS YUSHUUECKHIX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOMIOIaTh 32 XO0M MPOIlecca, CAMOCTOSTEILHO
MIPOTHO3UPOBATH €r0 PE3yNIbTaT, POPMYIUPOBATH 0OOOIICHHUS U BHIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3YABTATOB UCCIIEIOBAHMS, COCTABISITH 000CHOBAaHHBIN OTUYET O MPOJIEIAHHON paboTe;

pruoOpeTaTh OMBIT YYEHUYECKON MCCIIEIOBATEIHCKON U TPOCKTHOM JIEATETLHOCTH, TIPOSIBIISITH
CIIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSITEIbHOMY IMOUCKY METOOB PEIIeHUs] MPAKTHUECKUX 3a7ad,
MPUMEHEHUIO PA3JIMYHBIX METOJOB TTO3HAHUSI.



Pabora ¢ nngopmanueii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(MOPMALUK (HAyYHO-TIOMYJIApHAS JINTepaTypa
XHUMHAYECKOT0 COIePKaHus, CIIPaBOYHbIE Toco0Ous, pecypcbl MIHTepHeTa), aHaIM3UpOBaTh WH(POPMALIUIO
Pa3IUYHBIX BUAOB U (POPM MPECTABICHUS, KPUTUIECKHU OI[CHUBATh €€ JI0CTOBEPHOCTH U
HEMPOTUBOPEYUBOCTb;

(GopMyIIMpOBaTh 3aIIPOCH U IPUMEHATH Pa3IMYHbIE METO/BI IPH MTOKUCKE U 0TOOpe HHpOpMannH,
HEOOXOIMMOM ISl BBITOJHEHUS y4eOHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

pUOOPETaTh OIBIT UCIIOIH30BAHHS HH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTUMANIBHYIO (hopMy npeacTaBieHns HHGOpMauy (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA MPH PadOTE ¢ XMMUYECKOH HH(OpMAIHEH:
MPUMEHATh MEXIPEIMETHbIE ((PU3NYECKHE U MaTEMAaTUIECKHE) 3HAKU U CUMBOJIBI, (POPMYIIBL,
a00peBHaTypbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh M IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

KoMmyHnKaTHBHBIE yHUBepCaJIbHbIEe YUeOHbIe AeCTBHSA:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XO/I€ AUAJIOTa U/UIH JUCKYCCHH,
BBICKA3bIBaTh UJieH, (POPMYIHPOBATh CBOM MPEATIOKEHHS OTHOCUTEIBHO BBIIOJTHEHHS IPEITI0KSHHON
3aJauu;

BBICTYIIATh C IIPE3CHTAIMEN pe3yIbTaToOB M03HABATEIBHOM JEATEIILHOCTH, TIOTYYSHHBIX
CaMOCTOSITENIEHO MJIM COBMECTHO CO CBEPCTHUKAMU TPH BBIIOJTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPaKTHYECKOH PabOTHI 10 UCCIIEOBAaHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PEATN3allMH YIeOHOTO POEKTa
1 (GOPMYIHUPOBATH BHIBOJBI 110 PE3YIbTATAM IMPOBEAEHHBIX UCCIEIOBAHUN TYTEM COTTIACOBAHHS
MIO3HIUH B X0/I€ 00CYXICHHS U 0OMEHa MHEHHSIMHU.

PerynsiTuBHBIE YHUBEpPcaJIbHbIE yueOHbIe 1eiicTBUS

CaMOCTOSATENIFHO TNIAHUPOBATh U OCYLIECTBIISATH CBOO [TO3HABATEIBHYIO IS TEIBHOCT,
orpenersis €€ LeNH U 33/1a4i, KOHTPOJIMPOBATh U IO MEpe HEOOXOMMOCTH KOPPEKTHPOBATh
npe/IaraeMblii aITOPUTM JICHCTBUI ITPU BHIIOHEHUN YY€OHBIX M UCCIIEI0BaTEILCKUX 3a/1a4, BBIOUPAThH
HauOosiee 3 (HEKTUBHBIN CMIOCO0 UX PElICHUs ¢ YUETOM MOJTyYeHUs HOBBIX 3HAHUHU O BEIIECTBAX U
XUMHUYECKHX PEaKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATETFHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

NpeaMeTHBIX: NPEMETHBIC Pe3yIbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABIECHUN 0 XMMHUECKOM COCTABISIONIECH €CTECTBEHHO- HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUH SIBJICHUH MPUPOJIbI, B GOPMUPOBAHUH MBIILIEHUS U KYJIBTYPBI
JTUYHOCTH, €€ (PYHKIIMOHATHLHOU IPAMOTHOCTH, HEOOXOAUMOM JJISl pEeUICHHs MPAKTUYECKUX 3a/1a4 U
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBBIO U IPUPOTHON Cpefie;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPask BKIIFOYAET: OCHOBOIIOJIATAIOIINE TTOHATHS
(XMMUYECKUH AIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJIECHTHOCTb,
ANIEKTPOOTPHIIATENILHOCTh, XUMUYECKas CBS3b, CTPYKTYpHas ¢popmyna (pa3BEpHYTas M COKpalIEHHAs),
MOJTb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YITIEPOAHBIN CKelleT, QYHKIIMOHAIbHAS TPYyIIa, pauKall,
HU30MEPHUS, U30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOA U a30TCOAEpKaIIUe
COCIMHEHM S, MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COSTUHEHNS ); TCOPHH H
3aKOHBI (T€OpHs CTPOEHUSI OpraHnyYecKux BemecTB A.M. byTiepoBa, 3aK0H COXpaHEHHS MAaCChI
BEII[ECTB); 3aKOHOMEPHOCTH, CAMBOJIMUECKHUH S3bIK XUMHUH; MUPOBO33PEHUYECCKHE 3HAHUS, JISKAIIHE B
OCHOBE TOHMMAaHUS TPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOJIOTHUECKUE CBEACHHS O
CBOICTBaX, COCTaBe, MOTYYEHUN U OE30TTaCHOM HUCTIOIh30BaHNN BAKHEUIITUX OPTAaHMYECKUX BEIIECTB B
OBITY U MPAKTUYECKON JeATEIbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHbBIE TPU3HAKH MOHITHIA, YCTAaHABINBATh MX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;



c(hOpMHUPOBAHHOCTh YMEHUH HCIOIH30BATH XUMUYECKYIO CHMBOJIMKY JUISI COCTABICHHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHO) (hOpMyIT OpraHMYeCKHUX BEIIECTB U
ypaBHEHUN XUMUYECKUX PEAKLUM, U3TOTABIMBATH MOJIEIH MOJIEKYJ OPIraHMYECKUX BEIIECTB AJIs
WUTIOCTPAIMK UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAaHABIMBATH IPUHAJIICIKHOCTh H3YYCHHBIX OPraHUYECKUX
BELIECTB 110 UX COCTAaBY U CTPOCHHUIO K OIpe/IeIEHHOMY KIIacCy/TpyIimne

coeIMHEHUH (YIJIEBOIOPO/IbI, KUCIOPO/ U a30TCOAEPKALIUE COEANHEHHN S, BHICOKOMOJIEKYIISIPHBIE
COCIMHEHMS ), 1aBaTh UM Ha3BaHUs 10 cuctemarndeckoit HomeHknarype (IUPAC), a Takxe npuBOIUTH
TPUBUAJILHBIC HA3BAHUS OTJEIBHBIX OPraHUYECKUX BEUIECTB (3THIICH, MPOMWICH, alleTUJIEH,
STWJICHIJIMKOJIb, MIHULEPHH, (peHou, hopMaibaeru, aueTalbIeru/l, MypaBbuHasi KUCIOTa, YKCYCHAs
KHCJIOTa, OJICMHOBAs! KUCIIOTa, CTEApUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmal, LeJUIiI03a,
TJIMIIVH),

c(hOpMHUPOBAHHOCTH YMEHUS ONPEACTATH BUABI XUMUYECKON CBSI3H B OPraHUYECKUX
COeTUHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTH YMEHUS IPUMEHSTh TIOJIOKCHHS TEOPUU CTPOSHUSI OPTaHUICCKUX BEIISCTB
A.M. Bytneposa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NUECKUE U XUMUUECKHE
CBOICTBA TUITMYHBIX MIPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH, 9TaH,
STHJICH, POMUIIEH, alleTujIeH, Oyraauen-1,3, metunoyraauen- 1,3, 6eH301, METaHOJ, STAaHOI,
STWIEHIJIMKOJIb, INIULEPHH, (DEHOII, alleTalbeTr ], MypaBbHHAsI U YKCYCHasl KUCIIOTHI, IIII0KO03a,
Kpaxmall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCII0Ta), HILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKAY HUMHU
YPaBHCHHUSIMH COOTBETCTBYIOIIMX XHMHYECKHUX PEAKINI ¢ UCIOIB30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh HICTOUHUKHU YITIEBOJOPOJTHOTO CHIPbs (HE(DTh,
MPUPOJIHBIN ra3, yrojib), CHOCOObl UX EPEPAOOTKU U MPAKTUUECKOE IPUMEHEHHUE MPOTYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOUTH BHIYMCIICHUS IO XUMUYECKUM YPaBHEHUSIM (MacChl,
00bEMa, KOJTMYECTBA UCXOJHOTO BEIIECTBA UM MPOIYKTa PEaKLUU MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB HJIU MMPOAYKTOB PEAKIIHH );

c(hOpMUPOBAaHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METO/IaX HAyYHOTO
MMO3HAHMS, UCTIOIB3YEMbIX B XUMUU TIPH U3yYEHUHU BEIIECTB M XUMHUUECKUX SIBJICHUH (HaOII0IeHHE,
H3MepeHHe, SKCIIEPUMEHT, MOAECTMPOBaHNE), UCIIOBF30BaTh CHCTEMHBIE XUMHUECKHIE 3HAHUS [T
MIPUHATHS PEIICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

c(hopMUPOBAHHOCTHh YMEHUN COOIOAATH MPaBUiia TOJIb30BAHUS XUMHUECKON MTOCYION U
nabopaTopHBIM 000pyIOBAaHUEM, a TAKXKe MpaBuia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBITIOTHATH XUMUYECKUI IKCTIEPUMEHT
(mpeBpallleHUs1 OpraHMYECKHUX BEIIECTB PU HAarpeBaHUH, MOJIyY€HHE ITUIIEHA U U3YYEHHE €r0 CBONCTB,
KaueCTBEHHBIE PEAKIIMN OPTaHUYECKUX BEUIECTB, JeHATYpallus OSIKOB MPU HAarpeBaHUH, [IBETHHIE
peakiuu OEJTKOB) B COOTBETCTBHH C MPABWJIAMU TEXHUKHU 0€3011aCHOCTH MPH OOPAIICHUH C BEIIECTBAMU
1 1ab0opaToOpHBIM 000PYIOBaHUEM, IPEACTABISATEH PE3YIbTaThl XUMUYECKOTO IKCIIEpUMEHTA B (JopMe
3aMiCcH YpaBHEHUN COOTBETCTBYIOIINUX PEAKIN U (POPMYITMPOBATH BHIBOJBI HA OCHOBE ITHX
pe3yibTaTOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUUECKHU aHATH3UPOBATh XUMUUECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBor nH(popMaluu, IHTepHET u Apyrux);

c(hopMUPOBAHHOCTHh YMEHUN COOIOAATH MPaBUiia IKOJOTUUYECKH TIeJIECO00pa3HOTO MOBEICHUSI B
OBITY U TPYIAOBOH IEATEIHHOCTH B LESIX COXPAHEHUSI CBOETO 3/I0OPOBBS M OKPYXKAIOIICH MTPUPOTHOM
Cpelibl, 0CO3HABATh OMACHOCTH BO3/IEHCTBUS HA JKHUBBIE OPTaHU3MBI OIPEIEIEHHBIX OPraHNUYECKUX
BEIIECTB, MOHMUMas cMbIch nokaszarens [1JIK, moscHATh Ha mpuMepax crnocoO0bl YMEHBIICHUS U
MPeIOTBPALEHHS UX BPEJHOTO BO3ACHCTBHSI HA OPraHU3M UEJIOBEKa;



JUTSE 00Y4aIOIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBS: YMEHHUE IPUMEHSITH 3HAHHSI 00
OCHOBHBIX JOCTYITHBIX METO/AX [TO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUI;

JUTSI CTICTIBIX M CTTA00BUISAIINX O0YYaIONIUXCS: YMEHHUE UCTIOIB30BaTh Pelibe(PHO TOUCUHYIO
cucteMy obo3HaueHuit JI. bpains as 3anucu xumMuaeckux Gopmyi.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0mIas 1 HeOpraHu4IecKasi XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUECKOM COCTaBIISIONICH €CTeCTBeHHO-HAYYHOM
KapTHHBI MUPA, POJIA XUMHH B TO3HAHUY SIBIICHUN TIPUPOJIBI, B (HOPMUPOBAHUHN MBIIUICHUS U KYITBTYPBI
JUYHOCTH, €€ (PYHKIIMOHATILHON IPaMOTHOCTH, HEOOXOAUMOM JIJIsl peLICHHs] MPAKTUYECKUX 3a/1a4 U
IKOJIOTHYECKA 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHON cpejie;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPasi BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHS
(XMMUYECKUH DIIEMEHT, aTOM, H30TOTI, S-, P-, d- JEKTPOHHBIC OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b
(KoBaJIeHTHAsl, HIOHHAsA, METAJUTMYECKas, BOIOPOHAs ), KPUCTAINIMUECKAs PEelIETKA, TUIIBl XUMUYECKUX
peakiuii, pacTBOP, JAEKTPOJIUTHI, HEIJIEKTPOIUTHI, IMEKTPOJUTUYECKAS TUCCOLUALUS, OKUCIUTEND,
BOCCTAHOBHTEIIb, CKOPOCTb XUMUUYECKOM PEAKIINU, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHS
EKTPOIUTUUECKON Jucconanuu, nepuoauueckuid 3akon JI.1. Menneneena, 3aK0H COXpaHEHHUSI MacChl
BEII[ECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU TTPU XUMUUECKUX PEAKITUSX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JIEIKALME B OCHOBE TOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHHUH, ()aKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyuYeHUHU U 0€30IaCHOM HCTOIb30BAHUH BAKHEHIIINX HEOPTaHUYECKUX BELIECTB B OBITY U
MIPAKTUYECKOM JESITEIIbHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTEPHbIE MPU3HAKH MMOHATHH, YCTaHABIUBATh UX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IPU OMMCAHUU HEOPTAaHUYECKUX BEUIECTB U UX
MpEeBpaIlCHU;

c(hOpMHUPOBAHHOCTH YMEHUH HCIIOIB30BATh XUMUICCKYIO CHMBOJIMKY TSI COCTABICHHS (POPMYIT
BEIIECTB M YPaBHEHHI XUMUYECKUX peakiui, cucreMarnueckyto Homenkiarypy (IUPAC) u
TPUBHAJIbHBIC HA3BAaHUS OT/ICJIbHBIX HEOPTaHUYECKUX BEIIEeCTB (yrapHblid ra3, yIJICKUCIIbINA ra3, aMMHAK,
raméHasi U3BeCTb, HeraméHas U3BeCTh, MUThEBAs COJa, MUPUT U JpyTUe);

c(hOpMUPOBAHHOCTHh YMEHUM OMPENIETSATh BAJIGHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX
AIIEMEHTOB B COEIMHEHUSAX Pa3IUYHOTO COCTaBa, BUJ XUMUYECKON CBSI3U (KOBalleHTHAsI, HIOHHAs,
MeTaJUTMYECKasi, BOIOPOHAs) B COSTMHEHUSX, TUIl KPUCTALTUYECKON PEIIETKY KOHKPETHOTO BEIIECTBA
(aroMHas1, MOJIEKYIsIpHAsl, MOHHAS, METAITUYECKasi), XapakTep CPebl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHHII;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAJICKHOCTh HEOPTaHUYECKUX BEUIECTB IO UX
COCTaBY K OIpeeIEHHOMY KJIacCy/TpyIle COeAUHEHUH (ITPOCThIE BEIIECTBA — METAJIIIbl U HEMETAJLIBI,
OKCH/JIbI, OCHOBAaHHMSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTHh YMEHUN PAaCKPBIBATh CMBICT Miepuoandeckoro 3akona JI.1. MennaeneeBa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIINU;

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh FIEKTPOHHOE CTPOCHUE aTOMOB XUMHUECKUX
anemeHToB 1—4 nepuonoB Ileprnoguueckoii cucremsl xumuyeckux anemenToB [[.M. Menneneena,
WCTIONB3YS TIOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTATINY, «IHEPTETUIECKHUE YPOBHUY, OOBACHSITH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX 3JIEMEHTOB M UX COEIMHEHMI 10 Mepruojam 1
rpynnam [lepuonnyeckoil cuctemsl xuMudeckux emMeHToB /.M. Menneneesa;

c(hOpMHUPOBAaHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHNE T€HETHYECKON CBSI3U
MEXy HEOPTraHMUECKMMHU BEILIECTBAMH C IIOMOIIbIO YPaBHEHUIH COOTBETCTBYIOLIUX XUMHUUECKUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMUYECKUE PEAKIIUU TIO0 PA3TMYHBIM
MpU3HAKaM (YHCITY ¥ COCTaBY PEarnupyroiuX BEMIECTB, TEMIOBOMY (P PEKTy peakiiuu, U3MEHEHUIO
CTETeHeW OKUCIICHUS JIIEMEHTOB, 00OPATUMOCTH PEAKIINH, YYACTHIO KaTanu3aTopa);



c(OpMHPOBAHHOCTh YMEHUI COCTABIATH YPABHEHHSI PEAKIM Pa3IMYHbIX TUIIOB, IOJIHBIE U
COKpaIlEHHbIE YPABHEHUS peakluil HOHHOIO OOMEHa, yUUThIBas YCIOBHS, IPU KOTOPBIX 3TH PEAKLIUN
UIyT 10 KOHIIA;

c(OpMHPOBAHHOCTb YMEHU IPOBOJAUTH PEAKLIUHU, IIOATBEPKAAOIINE KaUeCTBEHHbII COCTAB
Pa3JIMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHUH PaCKpPhIBaTh CYLTHOCTh OKHCIUTEIBHO- BOCCTAHOBUTEIBHBIX
peaKIHii MOCPeICTBOM COCTaBIIEHUS EKTPOHHOIO OajlaHca ATUX peaKkLuii;

c(OpMHPOBAHHOCTh YMEHHUH OOBIICHATH 3aBUCHIMOCTH CKOPOCTH XUMHUYECKOW PEAKIIUU OT
pa3nuYHbIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOIO PAaBHOBECHS B 3aBUCMOCTH OT BHEIIHETO
BozzaeiicTus (npuHumn Jle Ilarense);

c(OpMHUPOBAHHOCTb YMEHUH XapaKTepU30BaTh XUMUUYECKUE ITPOLIECCHI, JIEXKAIUE B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYYEHHUsI CEpHOW KUCIIOTHI, aMMHaKa, a TaKKe CPOPMUPOBAHHOCTH MPEICTABICHHUHA
00 00IMX HAayYHBIX MIPUHIUIAX U FKOJOTHYECKUX MTPOOIEMaxX XUMUYECKOr0 ITPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTH YMEHUI MPOBOJUTH BHIUMCIICHUS C UCTIOIIb30BAHUEM TOHSATHS «MaccoBast
710151 BEIIECTBA B paCTBOPE», 00BbEMHBIX OTHOLIEHUH ra30B MPU XMMUUYECKUX PEAKIUAX, MACCHI
BEIIEeCTBA MM 00BEMA Ta30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00bEMY OTHOTO U3
Y4YacCTBYIOIIMX B peaKkIH BELIECTB, TEIUIOBOro 3((eKTa peakui Ha OCHOBE 3aKOHOB COXPaHEHMSI
MacChl BEUIECTB, IIPEBPALLECHUS U COXPAHEHUS SJHEPIUH;

c(OpMHPOBAHHOCTb YMEHUH cOOIIOAATH MTPpaBuJIa MOJIb30BaHUS XUMUYECKOHM OCYA0H U
nabopaTOpPHBIM 000PYIOBAaHHEM, a TAKXKE MPaBUiIa OOpaIEeHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBHITIOIHATH XUMUYECKUNA IKCTIEPUMEHT
(pa3noxeHue nepokcua BOAOPOa B IPUCYTCTBUM KaTalIU3aTopa, ONpeeIeHue Cpe/ibl pacTBOPOB
BEIIECTB C MIOMOIIBIO YHUBEPCATLHOTO HHIUKATOPA, BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKOM peakiiy, peakliud MOHHOI0 OOMEHa, KaueCTBEHHbIE PeaklUu Ha Cyabdar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH AMMOHMS, pELIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTtauib» 1
«Hewmerannbl») B COOTBETCTBUH C NPaBUJIaMH TEXHUKU 0€30I1aCHOCTH IIPU OOPAILEHNH C BEIIECTBAMU U
71a00paTOpHBIM 000PYIOBAHUEM, IPECTABIATH PE3YIbTAaThl XUMUYECKOTO SKCIIEPUMEHTa B (hopMme
3aMUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuil U (opMyIUpOBaTh BBIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OpMHPOBAHHOCTb YMEHUI KPUTHUECKU aHATM3UPOBATh XUMUYECKYIO HH(OopMaIHuio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpPECTBAa MAaCCOBOM KOMMYHUKAIUU, IHTepHET U qpyrux);

c(OpMHPOBAHHOCTh YMEHUH cOOII0AATH MPpaBHiia SKOJOTHUECKH 11e1ecO00pa3HOro MoBe1eHus B
OBITY U TPYAOBOM JEATEIHLHOCTH B LIEJISX COXPAHEHUS CBOETO 3I0POBBS U OKPYKAIOIIEH TPUPOTHON
Cpelbl, 0CO3HABATh ONTACHOCTH BO3JEHUCTBHS HA KUBBIE OPTaHU3MBI OIIPEAEIEHHBIX BEIECTB, IOHUMAas
cmbica nokaszarens [1IIK, noscHATh Ha mpuMepax criocoObl YMEHBIIEHUS U TPEIOTBPALLIEHUS UX
BPEIHOIO BO3JECUCTBHSA HA OPraHU3M YEJIOBEKA;

JUTsl 00y4aroluXcs ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBBS: YMEHHUE IPUMEHSTh 3HAHUSI 00
OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U XUMUUECKHUX SIBICHUI;

JUISL CTIETIBIX U C1a00BUIAIINX O0YYarOIIMXCs: YMEHHE UCII0JIb30BaTh PElbe()HO TOUEUHYIO
cucreMy obo3HaueHut JI. bpaitns s 3anucu XUMU4EeCKUX GOpMyI.

3 ®opMBbI KOHTPOJIS M OLIEHKH Pe3yJbTATOB OCBOECHHS AU CHHIITUHBI

KoHTpob 1 o1leHKa pe3ynbTaTOB OCBOSHUS — 3TO BHISBJICHHE, U3MEPEHHUE U OIICHUBAHHE
pe3yIbTaTOB OCBOCHUS TUCITUILTHEIL.

B cootBercTBUU ¢ yueOHBIM m1aHoM crieianbHOCTH 20.02.05 Opeanuzayus onepamugHozo
(3KCMPEHHO020) peasupo8anus 8 Upe3sblualiHblX cumyayusix, padbodeit mporpaMMon JUCIUTUTNHBI
OVII.10 Xumus npeaycMaTpruBaeTCsl TEKYIIUNA U MPOMEKYTOUHBIH KOHTPOJIb PE3yIbTaTOB OCBOCHHUS.

3.1 ®opMbI TEeKYLIET0 KOHTPOJIS




Texkymuii KOHTPOJIb YCIIEBAEMOCTH IIPECTABIISIET CO00H MPOBEPKY YCBOCHUS yUeOHOTO
MaTepHala, peryjasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHU .

Texymuii KOHTPOJIb PE3yIbTATOB OCBOCHUS AUCIUILTUHBI B COOTBETCTBHHU C paboueit
IIPOrpaMMOM U KaJIEHJAPHO-TEMAaTHYECKUM IIAHOM ITPOUCXOUT IPU UCIOIb30BAaHUH CIIEAYIOLINX
00s13aTeNBbHBIX (POPM KOHTPOJIS:

— GbINOIHEHUE U 3auuma NPaKmuyeckux pabom,

- NPo6epKa GbINOJIHEHUS CAMOCMOAMENbHOU PadOMbl CHYOEHMO8,

- NPOGepPKa GbINONIHEHUSL KOHMPOIbHLIX PAOOM.

Bo Bpems mpoBeieHNst y4eOHBIX 3aHATHIA JOMOTHUTEIBHO HCIIONB3YIOTCS CIEAYIoNHe (POpMBbI
TEKYILETro KOHTPOJIS — YCMHbLU ONpoc, peuieHue 3a0ay, mecmupo8anue no memam omoenbHblx 3aHamull.

Bbino/iHeHHe U 3a1IUTA NPAKTHYECKUX padoT. [IpakTrueckue paboThl MPOBOAATCS C LIENIBIO
YCBOEHHS U 3aKpEIUICHHs] pe3yIbTaTOB OCBOECHUS AUCLUILINHBL. B Xo11e npakTruueckoil paboThl
00y4arOIINeCs yuaTcsl UCHOIb308aMb POPMYIIbL, AHANUSUPOBAMb NOTYUEHHbLE PE3VIbMamyl U 0elamy
8b1600bI, ONUPAACL HA MEOPeMmuyecKue 3SHaHusl.

Crucok MpakTUYecKuX padoT:
IIpakTuyeckas padora Nel «Teopust ctpoenust oprannueckux coequnenuii A.M. byrineposa»
IIpakTruueckas padora Ne2 «lIpenenbHble yriieBOIOPOJIbL: aTKaHbI»
[IpakTuueckas padota Ne3 «HenpenenbHble YIII€BOIOPOIbI: AIIKUHBI
[TpakTuyeckas padora Ne4 «lIpupoaHbie HCTOYHUKH YTIIEBOAOPOAOB U UX IepepaboTKay
[IpakTuueckas padota No5 «O1HOATOMHBIE CITUPTHI
[TpakTuueckas padota Ne6 «DeHob»
[Tpaktuyeckas pabora No7 «Cnoxublie 3¢upsl. Kupbi»
[IpakTuueckas padota No§ « AMUHOKUCIOTHI»
[IpakTuueckas padora No9 «benku»
[Tpaktuueckas pabora Nel0 «Ilnactmaccel. Kayuyku. Bonokna»
IIpakTruyeckas pabora Nell «Ilepuonuueckuii 3akoH u [lepronnyeckas cucreMa XUMHUECKUX
anemenToB .M. MenaeneeBa»
[IpakTuueckas padora Nel2 «CtpoeHue BemecTBa»
[IpakTuueckas padora Nel3 «Xumuueckue peakium»
[IpakTuueckas pa6ora Nel4 «CkopocTh XMMHUECKUX PEAKIIUI»
ITpakTuyeckas pabora Nel5 «O01mas XxapakTeprcTHKa METANIOB TOOOYHBIX MOATPYIIID)
[TpakTryeckas padora Nel6 «O01mas XxapakTeprucTUKa HEMETAIJIOB)
ITpakTruyeckas pabora Nel7 «CBsi3b HEOPraHMUECKUX U OPTaHMUYECKUX BEIECTBY
[TpakTruyeckas pabora Nel8 «XuMus v KU3Hb»

CO,Z[ep)KaHI/IC, 9Tallbl IPOBCACHUS U KPUTCPHUU OLICHUBAHUWS ITPAKTHUICCKUX pa60T IMPEACTaBJICHBI
B MCTOAMYCCKUX YKa3aHUAX 110 MPOBCACHUIO IMPAKTHYCCKUX pa60T.

IIpakTnueckas padora Nel
«Teopusi crpoenns oprannveckux coennnenuii A.M. byrieposa»

Ileab: 03HAKOMUTBCS C OCHOBHBIMU MPEANIOCHUIKAMH CO3JJaHHs TEOPUU CTPOEHUS OPTaHUYECKUX
coennHeHnit A.M. Byrneposa. PaccMoTpeTs OCHOBHBIE ITOJI0KEHUS TEOPHUH.

Teopust XUMHUYECKOTO CTPOEHUSI OPTaHUYECKUX COEAMHEHUN PACKPHIBAET 3aKOHOMEPHOCTHU U
MOPSIOK CBSI3U aTOMOB JIPYT C IPYroM B MoJieKynax. Pazpaborana A.M. ByrnepossiM B 1861r.
OCHOBHBbIE MOJI0KEHUS TEOPHUH.
1. ATOMBI B MOJIEKYJIaX OPIraHUYECKUX BEIECTB COCTUHEHbI MKy CO00M XMMUYECKHUMHU CBA3SIMU
B ONPEJICIIEHHOM MMOCIIeI0BATEIbHOCTH COTJIACHO UX BaJIEHTHOCTH. YTJIEPO/ B OPTraHUYECKUX
COEIMHEHUSX BCEI/1a YETHIPEXBAJICHTEH.



DopmMyJibl CTPOEHHUA:
a) CTpyKTypHas ¢popmMyJia - ONKUCHIBACT MOPSIOK COSANHEHUS aTOMOB B MOJIEKYJIE, T.€. €€

XUMHYECKOE CTPOCHHE. XMMHUYECKHE CBS3U B CTPYKTYPHOU (hopMylie n300paxaroT ueproukamu. CBs3b
MEX1y BOJIOPOJIOM U JIPYTUMH aTOMaMH OOBIYHO HE yKa3bIBaeTcs (Takue (OpMyIibl Ha3bIBAIOTCS
COKpAaIlEHHBIMU CTPYKTYPHBIMH).

Hanpumep, nonnas u cokpaieHHasi CTpykTypHbie ¢popmyibl H-Oytana C4H; o umerot Bu:

H H H H
[ (.
H-C-C-C-C-H CH;3; — CH; — CH; — CH3
[ (.
H HH H
MOJIHAs CTPYKTypHas ¢hopMyiia COKpallleHHas CTPYKTYypHas popmyia

0) moaekysipHas (0pyrro) popmyna C4H;o, moKa3bIBaeT TOJBKO, KAKHUE DIIEMEHTBI U B KAKOM

COOTHOIICHHH BXOAAT B COCTAB BCIIIECTBA (T.e. KauyeCTBECHHBIA ¥ KOJIMYECTBECHHBIN YJIEMEHTHBIN COCTaB),
HO HC OTpaXacT nopAaKa CBA3bIBAHKUA aTOMOB.

2.

CBoiicTBa OPraHUYECKUX BEIIECTB 3aBUCAT HE TOJIBKO OT MX KAYECTBEHHOT'O U KOJIMYECTBEHHOTO
COCTaBa, HO U OT NOPSAJKA UX PACIOJIOKEHHUS aTOMOB B MOJIEKYJIE, T.€. OT XMMUYECKOT0 CTPOCHHUS
MOJICKYJIBI.

Hampumep, H-OyTaH 1 n300yTaH UMEIOT OJIHY MOJICKYJIsipHYI0 hopmyny C4H o HO pa3Hyto

MOCJIE0BATEIbHOCTh CBI3EH

CH3—CH,—CH,—CHjs CH3—(|ZH—CH3
OyTaH CHj
1300yTaH

2.1. CnocoOGHOCTh aTOMOB YIJIepoJia COSANHITHCS B PA3IMYHOM MOPSAKE APYT C JPYTOM U C

aToOMaMM JPpYIux 3JICMCHTOB, 06YCJIOBJII/IBaeT SABJICHUEC U30MepUU.

2.

bt

BemectBa, nMeromnye 0JMHAKOBBIM KOJTMYECTBEHHBIN U KAYECTBEHHBIN COCTaB MOJIEKYJ, HO
pa3IMyHOE XUMHUECKOE CTPOCHHE U CBOMCTBA HA3bIBAIOTCSI H30MEPAMH.

Cy1iecTByeT 1Ba OCHOBHBIX THIIA U30MEPUH — CIPYKMYPHASL U NPOCMPAHCIMBEHHAS.
Cmpykmypras ©30MepHsi OTPEIEISIETCS PA3TMIHBIM MOPSIIKOM COSTUHEHUS aTOMOB B MOJIEKYJIE.
PaznuuaroT Tpu BUAA CTPYKTYPHON M30MEpPHUH:

BH/JI N30MEPHUH, CBI3aHHBIN C U3MEHEHHUE CTPOCHHUSI YTIJIEPOHON LTI, HA3BbIBACTCS U30Mepueti
yenepooHoeo ckenema (M30MepueH 1eTH).

BH/JI N30MEPUH, CBSI3aHHBIN C N3MEHEHHEM MECTa PACIIOJIOKEHHUSI KPAaTHOM CBSI3HU M /MJIM aTOMOB U
TPy aTOMOB (TaJIOT€HOB, TUAPOKCO-, HUTPOTPYIII U JAP.), 3aMECTUBIIUX aTOMBI BOJIOPOJA B
YIJIEPOJHOM LIETH, HA3BIBAETCS UzoMmepuell nonodxcenusi. Hapumep,

CH;-CH,-CH=CH;u CH; -CH=CH-CH

Oyren-1 OyTeH-2

Medickaaccosas uzomepus. I3omepbl IMEIOT OIMHAKOBYIO MOJIEKYIISIpHYIO (hOpMYyIly, HO
OTHOCATCSI K Pa3HbIM KJIacCaM OPraHUYEeCKUX coennHeHnuid. Harmpumep, 3STUIOBBIN ciUpT U
JTUMETUIIOBBIN 3pup oTBevaroT hopmyine C,HgO:

CH; - CH, - OH CH; - O - CHs

cnupm Tyy,= +78,4°C apup  Tn=-23,7°C

Ilpocmpancmeennas uzomepusi 00yCIOBINBACTCS PA3TMYHBIM PACTIONOKEHUEM aTOMOB U TPYIIT
aTOMOB B IIPOCTPAHCTBE.

[IpocTpancTBeHHAs H30MEPHS TTOIPA3ICTAETCS HA: a) TEOMETPUUECKYIO (yuc- U mpauc-

I/I3OMCpI/IIO), OHa BO3MOKHA IIPHU HAJTMIUU JIBOMHOH CBS3H B KOPHE MOJICKYJIbI:



\ \ /

C C\ C C
H3C H H3C CH3
TpaHc-0yTeH-2 uc-0yren-2

0 ) Onmuueckas (3epKKAIbHAS), OHA BO3MONICHA NPU HATUYUU ACCUMEMPUUHO20 AMOMA Y21epooad
(npu amome yenepooa 4 pazuvix 3amecmumeris,)

3. Mouekyia KaKJ0T0 BeliecTBa 00J1a1aeT ONnpeIeIeHHBIM XUMHUECKIUM CTPOEHHUEM, KOTOPOe
MOXKET 6BITB YCTAaHOBJICHO XUMHWYCCKHUMH MCTOAaMMU. I/Isyqa;l CBOMCTBA BeIIeCcTBa MOXXHO
OTIPEJICTUTh XUMHUYECKOE CTPOCHHUE €T0 MOJICKYJIbI, a IT0 CTPOSHUIO MOJIEKYJIbI - IPEABUICTh
CBOICTBA BEIIIECTRA.

4. ATOMBI HJIM TPYIIIBI aTOMOB, 00pa3yIOIINUE MOJIEKYITY, B3aMMHO BJIHSIOT JPYT HA IPYyTra, OT YETO
3aBUCAT U XUMHUYECKHE CBOMCTBA COCANHCHUA.

Teopus bytnepoBa siBuiach HaydHbIM (DYHIAMEHTOM OPTraHUYECKON XUMHH U

criocoOcTBOBaja OBICTpOMY €€ pa3BuTHIO. Onupasick Ha moyiokeHus: Teopur, A.M. Bytnepos nan
00BsICHEHHE SIBIICHUIO U30MEPUH, TTPEICKa3all CYIIECTBOBAHUE PA3IMUHBIX U30MEPOB U BIIEPBHIE
MOJIYYHJT HEKOTOPBIE U3 HUX.

3ananus:
1. Ha3zBaTp BemEeCTBO MO CUCTEMATUYECKON HOMEHKIIATYpE:

C.Hs—(l, H—CH,—CH.,
CH,
2. Tansl opmysl crneayronux Bemects: CHy, C,Hs, C3Hsg. Onpenenure BaJeHTHOCTh aTOMa
yriepoja.
3. CocTaBUTH CTPYKTYPHYIO (GOPMYITY YIJIEBOIOPO/IA 1O €r0 HA3BAHUIO «2,3-TUMETHIIICHTaH».
4. ns 2,2,3-TpUMeTUIINIEHTaHa COCTaBUTh (DOPMYJIBI ABYX TOMOJIOTOB M JIByX U30MEPOB.
5. 3anumuTe COKpAIIEHHYIO CTPYKTYpHYyIO (opMyny BemiecTBa ¢ JIMHEHHON yriepogHoi
I[ETTOYKO, COCTaB KOTOPOT'O COOTBETCTBYET MoJieKysipHOU Gopmyne CeH 4.
CoctaBbTe 17151 HETO CTPYKTYpHBIE (OPMYJIBL:
a) IByX TOMOJIOTOB (C OOJIBIIIMM YHUCIIOM aTOMOB yTJIEpO/ia), HA30BUTE.
0) IBYX H30MEPOB, HA30BUTE.
6. Cpeny nepevrcIICeHHBIX BEIIECTB HANTH TOMOJIOTH:

a) CHz - CHz - CH- CHz - CH; 6) CH3 - CH- CH-CH; - CH;
|
CH; CH; CH;
CH; -CH-CH:;-C
=) CHs | 2 - CH r) CH; - CH- CHz - CH-CHs;

c | |
Hs CH; CH,
{'_1H3 _ {'_1 _ ‘:‘H: _ (_1]_[3 E'} (-1H3 - {l-iH - {-liH - {-1H3

CH; CH; CHs



7. PaccuuraiiTe CKOJIBLKO B JI. KUcaopoaa nmorpedyercs st cxuranus 100 kr merana (CHy)

KoHTposbHbIE BOIPOCHI:

UTto Takoe BaJIGHTHOCTH?

Kakue ocHOBHBIE MTOJIOKEHUSI TOPUU XMMHUYECKOTO CTpOoeHUs npennoxuin A.M. bytiepos?
Jaiite onpeseneHue MeKTPOHHON opOuTanmu?

Uro sBiIsIeTCSl TOMOJIOTaMH, a 4TO H30MepamMu?

Korna yrinepoa cunraercs nepBUYHBIM, BTOPUYHBIM, TPETUYHBIM U YETBEPTUUHBIM?

SNk W=

IIpakTuyeckasi padora Ne2
«IIpenesbHbIE YIIEBOAOPOABI: AJIKAHBD)

Hess: popMupoBaHue YMEHUN UCIIONB30BaTh U IPUMEHITHh MEXTyHAPOAHYIO HOMEHKIIATYPY
aJIKAHOB B NPAKTHUYECKON paboTe, OCHOBHBIE CIIOCOOBI UX MOTYUYEHUS.

AJIKaHBI — 3TO NIPE/ICNIbHBIE YTIIEBOJA0PO/IbI, COAEPKAIINE TOJIBKO OJMHAPHBIE CBSI3U MEKIY
atomamu C—C B MoOJIeKyJIe, T.€. CoJIepKaIlie MaKCUMAJIbHOE KOJIMYECTBO BOJIOPO/IA.

I'omosnornyeckuii psig aJJKaHOB

Bce ankanel — BelecTBa, CX0KHUE 10 (PU3UUYSCKUM U XUMHYECKUM CBOMCTBAM, U OTJIMYAIOIIHAECS
Ha oaHYy WM HeckoJibko rpyni —CH,— npyr ot apyra. Takue BemiecTBa Ha3pIBalOTCS TOMOJIOTaMHU, a
P BEUIECTB, SBISIOMIUXCA TOMOJIOTaMU, Ha3bIBAIOT FTOMOJIOTMYECKUM PSIIOM.

CambIii IepBbIN MPEICTABUTENb TOMOJIOTHYECKOTO psija ankaHoB — metadn CHy, nnmn H-CH,—H.

[Tpo0KUTh TOMOJIOTHYECKUH P MOKHO, TIOCIIE0BAaTENbHO No0aBisis rpynny —CH,— B
YIJI€BOJOPOAHYIO LIETh aJIKaHa.

Ha3zpanue ajikaHa dopmyJia aJIKaHa
Meran CH,4

Dtan C,He

[Iponan CsHg

byran CsHo

I[TenTan CsHiz

I'excan CeH s

Tenran C7Hi6

Okran CsHis

Honan C9H2()



Jlexan CioH22

O6mmas ¢popmysa roMmosiorudeckoro psiaa ankanoB CpHopyo.

[lepBbIe UeThIpe uieHa TOMOJIOTMYECKOTO psiia ankaHoB — ra3bl, Cs—Cj7 — )KUAKOCTH, HAYMHAs C
Ci3 — TBep/IbIC BEIIECCTRA.

Bce ankansl erde BoJipl, HE paCTBOPUMBI B BOJIC U HE CMEIIMBAIOTCS C HEM.

CTpoeHue ajJiKaHOB

B monekynax ankanoB BcTpedarorcs xumuueckue cesizu C—H u C—C.

Ces3p C—H xoBanentHas ciadonomsipHas, cBsizb C—C — KOBaJICHTHAs HEMOJIspHAsL. DTO
OJIMHAPHbIE G-CBSI3U. ATOMBI yIiIepo/ia B ajJKkaHaXx 00pa3yroT Mo 4YeTbipe 6-cBsi3u. CreaoBarenbHo,
rudpuIM3aIs aTOMOB YIJIepo/ia B MOJIEKYJIaX ajJKaHOB — Sp”.

Vron = 109° 28’

HN3oMepus ajJkaHOB

CTpykTypHasi u3omepus

Jns ankaHOB XapakTepHa CTPYKTYPHAsi H30MepHs — H30MepPHs YIJIEPOJIHOI0 CKeJIeTa.

CTpyKTypHBIe H30MepPbl — 3TO COEJUHEHUS C OIMHAKOBBIM COCTaBOM, KOTOPbIE OTJIMYAOTCS
MOPSIAKOM CBSI3bIBAHUSI aTOMOB B MOJIEKYJIE, T.€. CTPOCHHEM MOJIEKYII.

H30Mepnl yriiepoaHOro CKeJiera OTIN4arTCs CTPOCHUEM YIVIEPOIHOIO CKEJIeTa.

Onruueckasi u3oMepusi

Ecnu aToMm yrieposaa B MOJIEKYJIE CBSI3aH C YETBHIPbMS pPa3IMYHBIMU 3aMECTUTENSIMU (aATOMaMu
WM aTOMHBIMU TPYIIIIAMHU).

XHMHYeCKHe CBOMCTBA AJIKAHOB

1. Peaknuu 3aMenieHust

1.1. 'aJloreHupoBaHue

AJKaHbI pearupyroT ¢ XJIOpOM U GpOMOM Ha CBETY WK NPU HATPEBAHUM.

[Tpu x0pHpOBaHUM METaHa CHayaua 00pa3yeTcst XJIOPMETaH.

XJ0opMeTaH MOKET B3aUMOJIEHCTBOBATh C XJIOPOM U Jajibllie C 00pa30BaHUEM TUXJIOPMETaHa,
TPUXJIOPMETAHA U TETPAXJIOPMETAHA.

1.2. HuTtpoBaHue aJIKaHOB

AJnKaHbI B3aUMOJICHCTBYIOT C pa30aBI€HHOIN a30THOM KUCIOTON MO paJIMKAIbHOMY MEXaHU3MY,
npu HarpeBanuu 10 140°C u o naBjieHrneM. ATOM BOAOPO/Ia B ajIKaHE 3aMENAeTCss Ha HUTPOTPYIIITY
NO,.

2. Peaknum pa3jio:keHus1

2.1. leruapupoBanue M JeruIpOUMKIN3ALMSA

JlernipupoBaHue — 3TO PEAKLINs OTILEIIEHUS] aTOMOB BOAOPOJA.

B kauecTBe KaTanu3aTopoB JErUIpUPOBAHUS UCIONb3YIOT HUKeNb Ni, Tuiatuny Pt, nannaauii Pd,
oxcuabl xpoma (III), xxenesa (I11), uuuka u ap.

[Tpu nerunpupoBanuu OyTaHa Mo AEMCTBHEM METaNIMYECKUX KaTaJu3aTOPOB 00pa3yeTcsi CMECh
npoaykToB. IIpeumymiectBeHHO 00pa3zyercs OyTeH-2.

2.2. ITupoaus (IeruApupoBaHUe) MeTaHa

[Tpu MeJIEHHOM ¥ JUTUTENbHOM HarpeBanuu 10 1500°C MeTan pasiaraercsi 10 IPOCTHIX
BEILIECTB.

IIupoau3 MeTana — NPOMBIIIIEHHBINA CIIOCOO MONTY4YEeHUS alleTHUIICHA.

2.3. Kpekunr

KpexkuHr — 370 peakuus pa3inoxKeHHs ajJkaHa ¢ IJIMHHON yrJIepoIHOM LIEeTb0 Ha alKaHbl ¢ Oosee
KOPOTKOM YIVIEPOJAHOU LIENBIO U AJIKEHBI.

Kpekunr ObiBaeT TePpMHUUYECKUI U KATATUTHYECKHI.

TepMuyecKkuii KPeKHHI IPOTEKAET NPU CUIILHOM HAarpeBaHUM 0€3 J10CTyIa BO3AyXa.

IIpu 5TOM MOTy4aeTCcsi CMECh aJIKAHOB U AJIKEHOB € PA3JIM4YHON JUIMHOW YTIIEPOIHOM LENnu U



Pa3IMYHON MOJIEKYJISIPHON MacCOM.
KaramuTnyeckuii KpeKMHI IIPOBOJIAT MpH OoJiee HU3KOM TeMIepaTrype B IPUCYTCTBUH
KaTam3aTopoB. ITpoliecc conmpoBoKIaCTCS PEAKIIUIMH H30MepH3aluu 1
aeruapupoBanusi. KarammzaTopsl KaTaIMTHUYECKOTO KPEKUHTA — IIEOTUTHI (QTFOMOCHITMKATHI KaJIbITUs,
HaTpUs).
3. Peakniuu OKMCJIEHUA AJIKAHOB
AJIKaHBI — MAJIOIIOJISIPHBIC COCIMHCHHMS, IIO3TOMY ITPH OOBIYHBIX YCIOBUSX OHH HE OKHCIISFOTCS
JaKe CHJIbHBIMUA OKHCIIUTEIAMU (TIEpMaHTaHAT KaJIUsl, XpOMAT WJIK AUXPOMAT KaIus U JIp.).
3.1. ITos1HOE OKMC/IEHHE — TOPEeHUe
AJkaHbl TOPAT ¢ 00pa30BaHMEM YIJIEKUCIIOTO ra3a M BOJIbI. Peakiiusi ropeHus alkaHOB
COIPOBOXKIAETCS BBIICTICHUEM OOJIBIIIOTO KOJUYECTBA TETUIOTHI.
CH4 + 202 — CO, + 2H20 + Q
[TpoMBbINITICHHOE 3HAYCHUE UMEET PEaKIus OKUCICHHUS METaHa KUCIIOPOJOM J0 TPOCTOTO
BEIIECTBA — yIJepoa:
CH4 + 02 —-C+ ZHQO
OTa peakiys UCTIONb3yeTCs AJIs MOTYUEHUS CaXKU.
3.2. KataanTuyeckoe OKUCJIEHUE
o Karamutnueckoe okuciaeHue OyraHa — MPOMBIILICHHBIH CITOCOO MOJIYYCHHS YKCYCHOW KUCIIOTHI.
e Ilpu KaTaIUTHUECKOM OKHUCJIICHHMH METaHa KUCIOPOAOM BO3MOXKHO 00pa30BaHHUE Pa3IMUHbBIX
MIPOJIYKTOB B 3aBUCHMOCTH OT YCJIOBHH MPOBEEHUS MpoIiecca 1 KaTanu3aTtopa. BosmoxkHO
00pa3oBaHKe METaHOJIa, MyPaBBUHOT'O aJIbJICTUa WIIM MYPaBbUHON KHCIIOTHI.
e BaxHoe 3HaueHHe B MPOMBIIUICHHOCTH UMEET IMapoBasi KOHBEPCHsI METaHA: OKUCIICHUE METaHa
BOJITHBIM TIapOM IIPH BBICOKOM TeMIIeparype.
[TpoayKT peakiuu — TaK Ha3bIBAEMbI «CHHTE3-Ta3».
4. M3omepu3anusi aJJKAaHOB
[Tox melicTBHEM KaTaau3aTopa U IMPY HarpeBaHUU HEPA3BETBIICHHBIE AJIKAHBI, COACPIKAIIUE HE
MEHEEe YeThIPEX aTOMOB YTJIepoa B OCHOBHOM IIETTH, MOTYT IPEBPAIIATLCS B 00JIee pa3BEeTBICHHBIC
AJIKAHbI.
IonyyeHnune ajlKkaHoB
1. BzaumoaeiicTBHE TaJIOreHAJIKAHOB ¢ MeTA/LUIMYeCKUM HaTpueM (peakuus Biopua)
OT0 OJMH U3 J1JAOOPATOPHBIX CIIOCOOOB MOTY4YEHUS adKaHOB. [Ipu 3TOM NPOUCXOAUT yIBOCHHE
YTIEPOJHOTO CKENeTa.
Peaktust 00JTbIIe IOIXOANUT IS TTOJTYYCHUS CAMMETPUYHBIX aJIKAHOB.
[Tpu mpoBeieHNU CHHTE3a CO CMEChIO PAa3HBIX TaJIOTeHATKAHOB 00pa3yeTcsl CMECh Pa3HBIX
aJIKaHOB.

3. JlekapOokcuaupoBaHue coJieii KapOOHOBBIX KMCJIOT (peakuusi [roma)

Peakuus [{roma — 5T0 B3aMMOJIEHCTBHUE COJIel KapOOHOBBIX KUCIOT C MIEI0YaMH MPU
CIUTaBJICHUH.

R—-COONa + NaOH — R-H + N32C03

Jexkap0oKkcHJIMpoOBaHUe — 3TO OTIIEIUICHNE (JIIMMUHUPOBAHUE) MOJIEKYJIBI YTIIEKUCIIOTO Tra3a
u3 kapOokcubHO# rpynmsl (-COOH) wiu opraHnyecKoil KUCIOTHI WM KapOOKCHIIATHOM TPYIIHI (-
COOMe) comu OpraHNYeCcKOM KUCTOTHI.

[Tpu B3auMOICHCTBUY arieTaTa HATPHUs C TUAPOKCUIOM HATPHUS MIPH CIIABICHUH 00pa3yercs
MeTaH 1 KapOOHAT HATPU:

4. 'mapupoBaHue aJKEHOB, AJIKMHOB, HIMKJIOAJIKAHOB, AJIKA/IMCHOB
IHosry4yeHnne aJIkaHOB B IPOMBbILVICHHOCTH

B npomblnuieHHOCTH aNKaHbl NOJIy4YaoT U3 HeTH, KAMEHHOI0 YIJIsl, IPMPOIHOIO B
nonyTHoro rasa. [lpu nepepaboTtke HeTH UCTONB3YIOT PEKTU(DUKAIINIO, KPEKHHT U IPYTHe CIIOCOOBI.



7. 'mapouu3 kapouaa aJioMHUHUS
OnuH U3 croco0OB MOTYYCHHS] METaHa — TUPOJIN3 KapOuaa alfOMUHUS:
Hanpumep, KUCIOTHBIN THAPOIIN3:
Al4C3 + 12HCI = 4A1Cl3 + 3CH4
WJIA BOJIHBIM TUPOJIN3:
A14C3 + 12H20 = 4A1(0H)3 + 3CH4

8. N'asudukanus yrias
Eme oqun cnioco0 nmosrydueHust Mmetana — ra3udukanus TBeporo Tormsa. [IpoTekaer mpu
HarpeBaHuu, MO/ AaBJICHUEM B IPUCYTCTBUM KATAIM3aTOPA :
C+2H, =CH,

3agannsa

1.I'omostoruveckuii psja MeTaHa COCTaBIISIOT yriieBoiopoasl: Mmetad CHy, aTan C,Hg, mpomnan
C;Hg, 6yran C4H o u T.1. Eciii unciio atoMoB yriiepojia B 3TUX COSIMHEHUSAX 0003HAYUTh
OyKBOH 1, TO UeMy OyJIeT paBHO YHCJIO aTOMOB BOoJ0opoaa?

3amonaUTe TAOIUITY, TIOJIL3YAICh TOTYYCHHBIM PE3YyIbTaTOM.

Ha3zBpanue Yucsio aToMOB Yucsio aToMOB MouJuexkyasipHast

yrjepoaa yrjepoaa BOJI0pO/a dopmyaa

[

Meran 2¥1+2 =4 CH4

OTaH
IIponan
byran
IlenTan
I'excan
I'enrran
OxTaH
Honan
Hexan

(RIS N[k (wW|N

[
[—}

2.CocTaBbTe MOJIEKYJISIPHBIE (POPMYITBI TTPEACIBHBIX YTIIEBOIOPOIOB, B MOJIEKYJIaX KOTOPBIX
YKCIJIO aTOMOB YIJIEpO/a MocaeaoBaresbHo Bo3pacraeT ot 10 no 20.

3.CocrtaBbTe (hopMysIbl H30MepOB, uMerommux coctaB C7H .

J51st TOro 4ToOBI HAYYUTHCS COCTABIATh Tpadudeckue GopMysIbl H30MEPHBIX BEILECTB,
3armonHuTe Tabnuily. B meBoM cTonbiie 3amrcan mopsaoK AeUCTBUM 1 oOpaselr ero BeimoiaHeHus. Cripaa
OCTAaBJIEHO MECTO, Ti€ BBl caMOCTOATEIBLHO BBIITOIHUTE 3TO JEHCTBUE

JaiiTe Ha3BaHUS NMOJIYYEHHBIM U30MepaM 110 anroputmy: 1) IlponymepoBaThs camyio JJIMHHYIO
YTJIEPOIHYIO IIETIh.

2)Ha3Batb Bce paauKallbl M yKa3aTh UX MECTO B MpOHyMepoBaHHOU 1enu. 3)Ha3parhb
MIPOHYMEPOBAHHYIO LETIb.

4. HamuimmTe MoJHbIE U COKpallleHHbIe Tpaduyeckue GopMyIibl BCEX BEIIECTB, KOTOPhIE UMEIOT
coctaB CgHg. JlaiiTe Ha3BaHUS MOTyYEHHBIM U30MEPaM OKTaHa.



5. V3 nmpeiioskeHHBIX MOJICKY/ISIPHBIX (DOPMYJT BRITUIITUTE (POPMYIIBI IPEACIbHBIX
yrieBoaoponoB, CsHyn; C7H 45 CgHig; CioHaz; CooHaay CoHy; CsHg; CsHg., Ha3oBUTE 3TH
BEIIECTBA.

KoHTpo/ibHbIE BONIPOCHI:

1. KakoBbI ClIOCOOBI ITOTyYEHHUS aIKaHOB?

2. B yeM 3akirogaercs cyTh cuHTe3a Bropia?

3. Kakoit ankan Henb3s MOIYyYUTh CUHTE30M Bropia?

4. Kakue BUJbl HOMEHKJIATYPhI BbI 3HaeTE?

5. CocTaBUTh CTPYKTYPHBIE (GOPMYIIBI 2-METHIIIPONaHa, 2,3-TUMMEeTHII, 3,3-TUMITHIITCKCaHa.
6. MoxHO 71 U3 OyTeHa MMOJyYUTh MeHTaH?

IIpakTnueckas padora Ne3
«HenpeneabHble YIJIeBOAOPOAbI: ATKAAHEHbI»

Heab: chopMupoBaTh 3HAHUSI 0 XUMUYECKUX CBOMCTBAX, PA3BUTh MPAKTHUECKHUE HABBIKU
COCTaBJICHHS CTPYKTYPHBIX GOPMYJI aJIKaIMEHOB M YMEHHUE UM J]aBaTh Ha3BaHUE.

AJIKagueHbl (IUCHBI, TUESHOBBIC YIIIEBOIOPO/IbI) — COSAMHCHHUS, B MOJICKYJIaX KOTOPBIX
MPHUCYTCTBYIOT JBe ABOMHBIE cBsi3u. OOmas popmyna C,Hy, 2.

Kinaccudukanus 1ueHoB

Kymynuposannvle Ouervt — COETMHEHHS, B MOJICKYJIaX KOTOPBIX JIBE TBONHBIC CBSI3U
PacIoJIOXKEHBI Y OJTHOTO U TOTO ke aroMa yraepona: CH,=C=CH-CH,—CHj3 (nenmaouen-1,2)

Conpsidicennble Ouerbl — COSTMHECHUSI, B MOJIEKYJIaX KOTOPBIX JIBE JIBOMHBIC CBS3U Pa3/ICIICHBI
oaHo npocrtoi cBsa3pi0: CH,=CH-CH=CH-CHj; (nenmaouen-1,3)

H3zonuposannvie Ouenvt — COCTMHEHUS, B MOJICKYJIaX KOTOPBIX JBE JBONHBIC CBSI3U Pa3/ICiCHBI
6onee yem oauoit mpoctoit csizpto. CH,=CH-CH,-CH=CH, (nenmaouen-1,4)

CtpoeHue ConpsiKEHHBIX TUECHOB

PaccmotpuM cTpoeHue conpsikeHHOTO ankaaueHa OyraaueHa-1,3. Monekyna uMeeT TIocKoe
crpoenne. Bee 4 atoma C B sp*-rubpransamii, 2 IBOMHBIX cBs3r. OIHAKO [UTHHA STHX IBOMHBIX CBSI3CH
(0,135 um) 60mbI11e, yeM y ankena (0,133 Hm), a mpocTas cBs3b Mex 1y aTomamu yriepoaa (0,146 Hm)
kopoue, yem cBs3b C-C B ankanax (0,154 am).

[TponCXOUT YaCTHYHOE IMePEKPBIBAHNE 7T-JICKTPOHHBIX 00JIAKOB MEXIY 2-M U 3-M aTOMaMu
yrIepoia, ¥ YeThIpe p-opOUTau 00pa3yloT eUHOe T-3IeKTPOHHOE 001aKo. Takoi THI TepeKpbIBaHUs
opOuTasneil Ha3bIBAIOT conpaxcenuem. YeTbIpe FJIEKTPOHA HE JTOKATN30BaHbI TIOTIAPHO Ha JIBOMHBIX
CBSI35IX, @ pacIpe/IeICHbI BAOJb BCEH LIETIH — 0€/10KAU308AHbL.

CBolicTBa CONPSHKCHHBIX TUECHOB

Tunu4HbIe peakiuu — IeKTPOoPUIBHOE TPUCOETUHEHHE.

Peaxius ¢ u36p1TKOM OpoMa:

CH,=CH-CH=CH,; + 2Br, — CH,Br—CHBr—CHBr-CH,Br

[Tpu B3aumoneticteuu 1:1 oOpazyercsi cMech.

OO0bIYHOE TPUCOETUHEHHUE!

CH,=CH-CH=CH, + Br, — CH;Br—CHBr—CH=CH,

CornpsikeHHOE TPUCOETUHEHUE!

CH,=CH-CH=CH, + Br, — CH;Br—CH=CH-CH,Br

[Tpu conpspKeHHOM MPUCOSTMHEHHUH 77-3JIEKTPOHHOE 00JIaK0 IMEeHA YYaCTBYET B PEaKIIUU
MIPUCOCTMHECHHS KaK €IMHOE TIeN0e.

[Tomyuenue nueHoB

1. B mpombineHHOCTH OyTanueH-1,3 1 U30MpeH MoTy4aoT KaTaTUTHYECKUM JeTHIPUPOBAaHUEM
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OyraHa u 2-mMeTunOyTaHa, BEIACIICHHBIX U3 (QpaKIuil HeQTeeperoHKu.

2. byraguen-1,3 B IpOMBIIUIEHHOCTH MOJIYYalOT U3 3TWJIOBOro cupTa o meroay C. B.
JleGenena.

3. JIabopaTopHBbIii CIOCO0 — peaKIMy OTIIEIVICHUS, HAlIPUMED.

[IpumeneHue TUEHOB U TEPIICHOB

B mpOMBIIITIEHHOCTH AUEHBI UCTIONB3YIOT JUIsl MOTY4YeHHUS CHHTETUYECKOT0 KaydyKa.

YTI1eBOAOPOIBI, COMIEpIKAIIKE 1BE U O0Jiee ABOMHBIC CBSI3U B MOJIEKYJIC — MEPHEHbl — ITHPOKO
pacnpocTpaHeHbl B PACTUTEIbHBIX OPraHU3MaXx, 4acTo 00J1a/1at0T NPUATHBIM 3araxoM. CMecu TeprieHOB
WCIIONB3YIOT B IPOU3BOJICTBE JyXOB U apOMATUUECKUX OTAYIICK, & TAK)KE B MEJIUIIMHE.

KvzHeHHO BakeH Ui yelloBeKa b-kapomuH, KOTOPBINA MpeBpaliaeTcs B OpraHu3Me B BUTaMUH A,
OH COJIEP’KUTCS B KPACHBIX U KeNThIX moAax (puc. 3). Kpacuslii BeT b-kapoTuHa 00yCIIOBIEH
JUTMHHOM LIETIOYKOM COMPSIKEHHBIX ABOMHBIX CBA3EH.

3ananusa:
1. CocraBbTe CTPYKTypHBIC (DOPMYIBI YIIEBOJAOPOJOB: a) 3-M30MPONUi-4,5-AUMETHITENTEH-2;
0)1,2-muxnop-4-3TUNoKTaAueH-2,3.
2. Hammmure CTpyKTypHBIE (OPMYJIBI IBYX TOMOJIOTOB M JABYX M30MEPOB IEHTEHA-1 W gaiTe UM
Ha3BaHMUSI.
3. OcymecTBuTe MpeBpalieHus: 0yraH—2-xJ10p0yTaH—>0yTeH-2—>0yTaH—> TUBUHUI—> YT JICKHCITBINA
ras.
4. Pemmure 3anauy: Onpenenurte MOJEKYIIpHYIO GOPMYITy YIIIE€BOI0OPOa, €CIIM MacCOBast OJIS
yriaepona B HeM paBHa 85,7%, a MIOTHOCTH 3TOTO BEILECTBA cocTaBiser 1, 25 r/m.
5. 2. Kakwue 13 MepeurciIeHHBIX TUSHOB MOTYT CYIIIECTBOBAThH B BUJC IIHC- U TPAHCU30MEPOB:
a). Oyraauen-1,3;
0). 2-meTmiOyTaauen-1,3;
B). meHTaaueH-1,3;
r). rekcaauen-2,4;
n). 2,3-numetunOyranues-1,3 ?
6. M3onipeH MOKHO TIOJYYUTh IBYXCTAIUHHBIM JCTHAPUPOBAHHUEM . . .
a) H-OyTaHa
0) nzobyrana
B) 2,3-mumMeTni0yTaHa
r) 2-MeTui0OyTaHa
7. Kakoe coenrHeHue SBISETCS MPOTYKTOM HEMOJIHOTO OpoMupoBanus OyraaueHa-1,3?
a) 1,2-muépomOyTeH-2
0) 3,4-nu6pomoOyTeH-1
B) 1,4-nubpomOyTeH-2
r) 2,3-1u6poMOyTeH-1

IIpakTnuyeckas padora Ned
«IIpupoaHBIe HCTOYHUKH YIJIEBOAOPOAOB U UX NepepadoTKa»

Lesb: W3y4uTh TPUPOIHBIE HCTOYHUKH YTIIEBOJOPOIOB, OCHOBHI UX TepepaboTKu. PackphiTh
CYIIECTBYIOIME B3aUMOCBS3U (TIPUPOJIA CHIPbS - XUMH3M IIPOLIECCa; CBOWCTBA MPOIYKTA — €ro
MIPUMEHEHNE).

B npupoze yrieBogopoab! BCTpeyaroTesi B BUJe He(TH, IPUPOTHOTO Ta3a, KAMEHHOTO YIJISL.

HedTbs — MacisHUCTAS )KUAKOCTH OT CBETIIO-OypOT0 0 YEPHOTO IBETA C XapaKTEPHBIM
3araxoM MPUPOTHOTO MIPOUCXOMKACHUS, COCTOSIIAS U3 CMECH Pa3IMYHbIX YTIIEBOI0POIOB

CocraB: ankaHbl, IUKJIOATKAHBI, apEHBI (ApPOMATHYECKUE YTIIEBOJOPOABI), a30T, Cepa, BOJa U JIp.

Hedrenponykrsr: 1) cBetibie (O€H3UH, KEPOCUH, JTUTPaH), 2) TEMHbIE (Ma3yT)
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[TpoxyKThl OTy4aeMble U3 Ma3yTa: CMa304YHbIC Macla, Ba3esnH, napaduH, achaibToBble
BEIIECTBA, I'yJIPOH.

IIpupoaHbIii ra3 — OGECIBETHBIN ra3, COCTOSIINN U3 CMECH Pa3JIMYHBIX YTIIEBOJIOPOIOB
(IpenMyIIeCTBEHHO U3 METaHA).

o 99% metana, octanbHOE 3TaH, MponaH, OyTaH, a30T, YIJIEKUCIIbIN Ta3, BOAA U T.1.

[Ipumenenue: TomuBo (BbAenseTcs Temiora Q), B ObITY, ChIPbE ISl XUMUYECKON
MPOMBIIIICHHOCTH, TTOTy4atoT caxy (C), BOZOpo, alleTUiIeH, CIIUPTHI, albJIeTUIbl, KApOOHOBBIE
KHCIIOTBI, TaJIOT€HOMPOU3BOIHBIE YTIIEBOJOPOIOB U JIp.

[TonmyTHO-HeDTAHOI ra3 comepkut a0 42% MeTaHa, OCTabHBIC JPYTHUE YTICBOIOPOIbIL.

Ero nenst Ha cmecu:

-ra30BbIil OEH3MH — COCTOUT U3 NIEHTAHA U T€KCaHa, IPUMEHSETCS KaK TOIUIMBO JUIsl IBUTaTeNei
BHYTPEHHEI0 CTOpaHUs

- IPOTIaH-0yTaHOBAsI CMECh — IPUMEHSETCS KaK CKMD)KEHHBIH ra3 B BUJIE TOIUIMBA (B OBITY U JUIs
3aIO0THEHUS 3aKUTAJIOK)

- CYXOH ra3 — METaH U HEMHOI'O 3TaHa, IPUMEHSIETCS B KAUECTBE TOIUIMBA WJIM KaK ChIpbe 1JIs
XUMHYECKON MPOMBIIUIEHHHOCTH.

KamenHblii yroJjib — TBEpJ10€ roproyee MoJe3HOe UCKOIAeEMOe, KOTOPOE UMEET CIIOKHBIN
COCTaB.

Cocras HedgTn

B 3aBucuMocTu oT MeCTOpOXKAeHHs HE(PTh UMEET pa3IuYHbIN cocTaB. B HE€ MOTYT BXOIUTH:
aJIKaHbl, [IUKJI0ATKaHbl, ApOMaTHUYECKHUE YTIEBOIOPO/IbI.

®pakuuu HePTH

Opaxknus, cooupaemast ot 40 10 200°C — dpaxiys OEH3MHOB — COJIEPHKUT YTIIEBOIOPOBI OT
CeHiz mo Ci1Hos.
Jlurpounosas ¢pakiusi, coonpaemas B pezaenax ot 150 mo 250 °C, comepKuT yrieBoJOpOIbI OT
CsHis mo Ci4Hso.
KepocunoBas ¢paxius Bkitoyaet yraeBoaopoast ot CioHye mo CisHig ¢ Temneparypoit kunenus ot 180
o 300°C.
B cnenyromieit ¢ppakiiuu nomy4arot razois (Beiie 275°C) — Au3enbHOe TOITUBO.
Ocratok nocie neperoHku HeTH — Ma3yT — COAECPIKUT YIIIEBOIOPOJIbI C OOJIBIIMM YHCIOM aTOMOB
yriaepoaa (10 MHOTUX JIeCITKOB) B MosiekyJe. [locie oTronku ocraercs ryapoH. Ero npuMeHsoT B
JIOPO’KHOM CTPOUTENBCTBE.

Ileperonka negru

Ileperonka — 570 pa3zaeneHue HeTU Ha OT/IENbHbIE (PPAKIIMU IO TEMIIEPAType KUIEHHUS.

[leperonka HEQTH OCYLIECTBISETCS B PEKTH(PUKAIMOHHOI KOJIOHHE.

IIponecc ocymiecTBisieTcs B AByX anmnaparax: B TpyOuaroii neun HedTh HarpeBaercs 10 320-350
°C ¥ OCTYyNaeT B peKTU(UKALIMOHHYIO KOJIOHHY.

BHyTpu oHa HMeeT TOpU30HTaIbHBIE IEPETOPOJIKH C OTBEPCTUSAMU, TaK Ha3bIBAEMBIE TAPEIIKH.

[Tapsl HEQTH MOJAIOTCS B KOJIOHHY M MOJHUMAIOTCS BBEPX, IPU 3TOM MOCTENEHHO OXJIaXKAl0TCs
U COKMIKAIOTCA.

MeHnee neTyuue yriieBoAaopo/ibl KOHICHCUPYIOTCS BHU3Y, 00pa3ys ra3oilieByro Gpaxiurio.

Beimie cobupaercsi kepocHH, a 3aTeM — JUIpouH. Hanbosnee netydne yrieBoaopo/ibl BEIXOAAT
B BU/JIE TAPOB U3 KOJIOHHBI U CIKUKAIOTCS, 00pa3ys OeH3MH.

['maBHBIN HEJOCTATOK NEPEroHKU HehTH — Mablil BeIxoa OeHs3uHa (He 6omee 20%).

Ma3yT neperoHsIoT B TaKuX ke 2-yX anmnaparax Mpu BakyyMe (Io1y4aroT CMa30yHbIe Macia,
BazeJMH, napaduH, TyAPOH).

KpekuHr HeTenpoaykToB

Kpexkunnr — pacuiernenue yrieBoJopo10B ¢ JIMHHON LENBIO Ha YIIIEBOAOPObI C MEHbBILIEN
OTHOCUTEILHOW MOJIEKYJIIPHOU MacCoil.

Takoii mpouecc Ha3bIBaeTCS KPEKHMHIoM (110 aHri. crack — pacmiernisTs). [IpoMblnuieHHbINH
METO]l KpeKrHra Obl1 n300peTeH pycckuM nnxkeHepom B. I'. Illyxossim B 1891 1.



[Tporecc KpekHHTra MPOUCXOAUT C Pa3pbIBOM YITIEPOAHBIX IIeTiel 1 0Opa3oBaHueM Oojiee
MIPOCTHIX MPEEIIbHBIX U HEMPEENIbHBIX YIIeBOJOPOI0B.
Hanpuwmep, npu kpekuHre rekcajekana 00pa3yroTcsi OKTaH M OKTEH:
CicHsz4 — CsHis + CsHie

O0pa3oBaBiecs BeIIeCTBAa MOTYT pa3iararbes aajnee. [Ipu KpeKuHre okTaHa MOTyT
oOpasoBarbcs OyTaH U OyTEH:

CsH ;s — C4Hs + C.H)

A npu kpekuHre Oytana o0pa3yroTCs 3TaH U STHUJICH:

C4H10 — C2H4 + C2H6

Pa3nuyaroT 1Ba OCHOBHBIX BUJIA KPEKUHTA:

TepMuYecKuil KPEKHHT:

Pacmennenue yrieBogopo10B MpoU3BOIUTCS TIPH BeICOKOW TeMiiepaType (470—550°C) u
JTaBJICHUU.

beH3uH TepMuuecKoro KpeKUHra COACpKUT MHOTO HEMPEENIbHBIX YIIIEBOIOPOI0OB U 001a1aeT
OoJIbIIeH IETOHAIIMOHHOM CTOWKOCTBIO, YeM OC€H3MH NpsSMO neperoHkd. OH MeHee YCTOHYMB IpU
XpaHEHUH, TaK KaK HEMpeeNIbHbIE YTIIEBOAOPOIbI JIETKO OKUCIAIOTCS U olumepusytores. [loaromy k
OCH3MHY TEPMUYECKOTO KPEKHHTa JOOABIISAIOT aHTHOKUCIIUTEIH.

KaranuTnyecknii KpeKMHr:

Pacuennenue yrieBogopo10B MPOUCXOAUT MPU HECKOIBKO OoJiee HU3KOM Temneparype (450-
500°C) c mpuMeHEeHHEM KaTalu3aTopoB (amoMociIKaToB). [Ipomece mpoucxoauT ¢ OombIiei
CKOPOCTBIO, YeM IPH TEPMUYECKOM KPEKHHTe. BeH3MH KaTaIMTHYECKOTo KpEeKUHTa 060Jiee BHICOKOTO
KauecTBa, yeM OCH3MH TePMHUECKOTr0 KPEKHHTa, TaK KaK HapsAy C peaKHUsIMU PACIICIUICHUS UIET
M30MepU3aLMsl U 00pa3yOTCsl pa3BETBICHHBIE YIJIEBOAOPOIbI, KOTOPBIE €11l€ 00JIee MOBBIILIAIOT
JETOHAIMOHHYIO CTOMKOCTh OeH3MHA. B OeH3MHEe KaTaIUTUYECKOTO KPEKUHTa HEMPeIeIbHBIX
YTJIEBOIOPOAOB CONEPKUTCA MEHBIIIE, U IO3TOMY OH 00Jie€ YCTOWYMB IPU XPaHEHUH.

Emte ecth mupoJin3 — repmudeckoe pasnoxxenue (mpu temmepartype 750) yrieBogopo1oB Ha
Oosiee JleTy4re BEIIeCTBa, UCIOIB3YeTCs 2 anmapara (e4b U KOJIOHHA) — TOTY4al0TCs alTKEHBI,
CoJIep>KaIlie JBOMHYIO CBS3b.

ApomaTu3zanus HepTH
I[IpeBparieHre npeaenbHbIX YIII€BOAOPOAOB M LIUKIOAIKAaHOB HEPTH B apOMaTHUECKUE
yraeBoaopoAsl. Takke apoMaTU3alMI0 Ha3bIBAIOT PU()OPMHUHIOM.

Tak kak B He(h)TH comeprkaTcs TaK)Ke MPOU3BOHbBIE IUKIIOTeKCaHa, HallpuMep,
METUJIIIUKIIOTEKCaH, TO U3 HETO MIPH ITUX K€ YCIOBHUSIX 00pa3yeTcst METHIOEH30J1 (TOTyoM).

IlepepaboTka KaMEHHOI0 yIJisi

KameHnHbI#1 yrosib nogsepraoT KOKCOBaHUI0. DTO HarpeBaHue 0e3 JocTyna Bo3ayXxa npu
temmneparype 1000-1400°C. ITpu KokcoBaHMU 00pa3yeTcs KOKC (OYTH YUCTHIN YIIIEPO.T), KOKCOBbIN
ra3 (COCTOUT IPEUMYILIECTBEHHO U3 BOJIOPO/A U METaHAa), aMMHAK, JIETOTh, apOMaTUYECKUe
yIJI€BOJIOPOJA U JIP.

AMMuavHas Bojja — U3 Hee TOTOBAT y100peHust

KaMeHHO-yronbHas cMoiia — U3 Hee MOJIy4atoT apoMaTHUecKue coelnHeHust (OeH301, TOTyO,
dbeHon u np.)

Kokc (C) — mpumMeHsieTcs B JOMEHHBIX Ileuax Mpy MPOU3BOJICTBE Yyr'yHa B KaUeCTBE TOIUIMBA U
KaK BOCCTAHOBJIEHHUE )KeJie3a U3 €ro OKCHU/IA.

KoHTpoJibHBIE BONIPOCHI:

1. Kakue riaBHbIe IPUPOIHBIE HCTOUHUKH YIJIEBOIOPOAOB BaM U3BECTHBI?

2. KaxoB coctaB npupoHoro raza? [lokaxure Ha reorpapuieckoil KapTe BaKHEHIIIHe
MECTOPOXKJCHUS: a) IPUPOTHOTO Ta3a; 0) HeTH; B) KAMEHHOTO YIJISL.

3. Kakue npeumymiecTBa 1o CpaBHEHHUIO € APYTUMU BUaMH TOIUIMBA UMEET MPUPOIHBIN ra3?
JU1d KakuXx Lenel NCIoJIb3yeTcsl IPUPOJHBIN I'a3 B XUMUYECKOW TPOMBIIIJIEHHOCTH?



4. Hanmmmte ypaBHEHHUsI PeaKLUi MOIyYEHHs: a) alleTUIeHa U3 MeTaHa; 0) XJIOpPOIIPEHOBOTO
KaydyKa U3 alleTUJIeHa; B) TeTpaxJiopMeTaHa U3 MEeTaHa.

5. YeM OTIMYAIOTCS MONMYTHBIE HE(TAHBIE Ta3bl OT MPUPOIHOTO Traza?

6. OxapakTepu3yiiTe OCHOBHBIE MPOJIYKTHI, TOJy4yaeMbl€ U3 MOMYTHBIX HE(TAHBIX Ta30B. [lis
KaKUX 1IeJIe OHU UCTIOJIb3YIOTCS?

7. OxapakTepusyiTe pocT J00bIYH: a) ra3a; 0) HedTH; B) KAMECHHOTO YTJIA.

8. HazoBuTe BaxkHelime HeTEPOIYKTHI U YKaXKUTE 001aCTH X MpUMEeHeHus. Uem
pa3nuyarTcsa BaKHEHe HeTENPOAYKTHI 10 XMMUYECKOMY COCTaBy?

9. Kakue cMa3ouHbIe Maciia UCIOIb3YIOTCS Ha MPOU3BOJICTBE?

10. Kak ocyriecTBisieTcst meperonka Hetu?

11. Yto Ttakoe kpekuHr HepTu? CocTaBbTe YpaBHEHUS PEAKINI pACIICTIIICHHS YTIIEBOI0POIOB
CsH g u Ci,Hy6 mpu 3TOM mporiecce.

12. Touemy npu npsAMOii ieperonke HeTu yaaercs noiayuuts He 6ornee 20% Oenzuna?

13. Yem oTimuaeTcs npoiecc KpeKuHra HepTu OT mporiecca ee IeperoHKu?

14. Yem oTnMuaeTcsi TEpPMUUECKUI KPEKUHT OT KaTtaauTuueckoro? Jlaire XxapakTepUCTUKY
OCH3MHOB TEPMHUYECKOT0 U KaTAIUTUYECKOTO KPEKHHIOB.

15. Kak nmpakTHuecKu MOXHO OTJIMYUTh KPEKUHT-0€H3WH OT O€H3MHA MPSIMOI TeperOHKN?

16. Uem oTiiruaeTcsi COCTaB Ta30B TEPMHUUECKOTO U KaTAIUTUYECKOT0 KPeKHHIOB? J{71s Kakux
LieJIeH 3T rasbl UCIONb3YIOTCS?

17. Yto Takoe apomatuzanus Heptu? CocTaBbTe YpaBHEHHsSI PEAKIIUH, MOSCHSIIOMUX STOT
IpoLecc.

18. Kakue OCHOBHBIE MPOTYKTHI MOMYYaIOT MIPH KOKCOBAHUU KAMEHHOTO YyIiisf?

19. Kak mosty4aroT KOKC U I'/I€ €ro UCHOJIb3YIOT?

IIpakTnyeckas padora NeS
«OaHOoaTOMHBIE CTUPTHI»

I_[e.m): IIO3HAKOMHUTBCA C (1)I/I3I/I‘-I€CKI/IMI/I 1 XUMHUYECCKUMH CBOMCTBaAMHM OOHOATOMHBIX CIIMPTOB,
HU3YyUUTH 0co0OBbIe CBOMCTBA MHOTOATOMHBIX CIIUPTOB.

ATOMBI BOIOPOA B YTIIEBOJAOPOaX MOTYT OBITh 3aMEIIEHBI Ha TPYIIIBI aTOMOB, KOTOPHIE
OTIPEJIEIISIOT HE TOJIBKO MPUHAJIICKHOCTD BEIIECTBA TOMY HJIM MHOMY KJIaCCy COEAMHEHUMN, HO U €T0
¢busznyeckre U XUMUYecKre cBoMCTBa. Takue rpynibl Ha3bIBAIOT PYHKYUOHATLHBIMU.

[Tpou3BoHBIE YTIIEBOJOPOIOB, B KOTOPHIX OJMH WM HECKOJIBLKO aTOMOB BOJIOPO/Ia 3aMEIICHBI Ha
ruApokcuibHyto rpynny — OH, Ha3pIBatoT cnupmamu.

B 3aBucuMoOCTH OT THTIA YTJIEBOIOPOTHOTO PaJUKaia CIIUPTHI MOIPa3aesSOT
Ha npeodenvhble U HenpeoeibHble.

Ilpeoenvnvimu 00HOGMOMHBIMU cnUpmMamu (A1KAHOAAMU) HA3BIBAIOT OPraHUYECKUE
COEIMHEHM S, COJEpKALME THAPOKCUIIbHYIO Ipyniy — OH, cBs3aHHYIO C alKWIBHBIM PaJIMKaIOM:
CnH2n+1'OH

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE TUIPOKCUIIBHOM IpyIIibl. ATOM KHUCIOpoAa B
HEBO30YXJICHHOM COCTOSTHUU UMEeT KOH(PHUTYpaIHiO BHEITHETO YJIEKTPOHHOTO YPOBHS 2sz2p4; W3 IIEeCTU
3JIEKTPOHOB JIBA SIBJISIIOTCS HECTIAPEHHBIMU:

CUUTaOT 9TO aTOM KHCJIOPO/Ia B CIIUPTaX HAXOJUTCS B COCTOSTHHH sp3 - THOpuaAM3aIuu. 3a cueT
JIBYX HECITIAPEHHBIX JIEKTPOHOB Ha sp3 -opOuTaIsIX aTOM KHCIopoia oOpa3yeT ABE KOBAICHTHBIC
TIOJISIPHBIE CBSI3U C aTOMaMHM BOJIOPOJia U yriaepoaa. Ha nByx Apyrux opOUTaIsX KUCIOPOI COACPIKUT
JIBE Taphl SJEKTPOHOB. [ MAPOKCUIIbHAS TPYyIIIa UMEET YIIIOBYIO GOopMY:

ATOM KHCIIOPO/Ia 32 CYET BHICOKOM JIEKTPOOTPUIIATETFHOCTH HECET YaCTUYHBIN OTPHUIIATETHHBIH
3apsia. ATOMBI yIiiepo/ia U BOAOPOAa 00€THEHBI AIEKTPOHHON TUIOTHOCTHIO U UMEIOT YaCTUIHBIN
MTOJIOXKUTEIBHBIN 3apsia. Takum o0pa3oM, CHUPTHI IPEICTABISIOT COOO0M MOMSIPHBIE COSTUHEHNS.



I'omoJiornyeckuii psja npeaeJbHbIX 0AHOATOMHBIX cnupTOB. U30oMepus. [IepsbiM
MIpeICTaBUTEJIEM TOMOJIOTMUYECKOTO PsAJIa MPEIeIbHBIX OJHOATOMHBIX CITUPTOB SIBJISICTCS METUIIOBBII
CIUPT

Haunnas ¢ TpeTbero wjieHa roMoJI0THYEeCKOro psijia, y CIIUPTOB MOSBISIETCS U30MEPHs
MOJIOKEHUS (DYHKIIMOHAILHOM TPYIIIBL, @ C YSTBEPTOTO — U30MEPHSI YTIEPOIHOTO CKETIeTa.

Homenknarypa. Ecnu euopoxcunvras epynna HaxoquTcsl y nepguiHo2o yriaiepoaHoro aToma,
CIUPT HA3bIBAIOT NEPEUUHBIM, ECTTU Y 8MOPUUHO20 — GMOPUUHBIM, Y MPEMUUHO20 — MPEMUUHBIM.
O6mas ¢popmyra romosiorudeckoro psiia ankanoiaoB C,Hap, 1OH.

B cooTBercTBHM € paBUiiaM U MEXIYHAPOAHOW HOMEHKJIATYPHI IIPU HA3BaHUU CIIUPTOB
BBIOMPAIOT CaMyIO JUIMHHYIO [ENOYKY YIJIEPOJHBIX aTOMOB M HYMEPYIOT C TOTO KOHI[a, K KOTOPOMY
Onuxe ruApOKCHIIbHAS rpynna. OCHOBOM CITYXUT Ha3BaHUE COOTBETCTBYIOIIETO YIIIEBOAOPOIA C
nobasienueM cypdukca «-on-». LHudpa nocie Ha3BaHUS yKa3bIBaeT MOJIOKEHNUE THIPOKCHIILHOM
TPYIMIIBL B IETH.

du3nyeckue cBoiicTBa. B roMoniornueckom psay npeneiabHbIX OJJHOATOMHBIX CIIUPTOB HET
ra3000pa3HbIX BEHIECTB. ITO CBA3AHO C TEM, YTO MOJICKYJIBI CHUPTOB B 3HAUUTEIILHOW CTEIIEHU
aCCOILIMUPOBAHBI, T. €. CBS3aHBI APYT C IPYTOM BOJOPOJIHBIMH CBSI3SIMHU.

DTUM 00BSACHAIOTCS 00JIe€ BRICOKHE MO0 CPABHEHUIO C COOTBETCTBYIOIIMMHU aJTKaHAMH
TeMIeparypbl KunieHus u miaBieHus. Crnuptel 10 Cip — SKHAKOCTH, BBICIINE CIIUPTHI — 1meepoble
gewecmaa.

Kunkue cnupthl OecriBeTHbIE; 007a1al0T XapaKTepHbIM 3armaxoM. MeTaHoI U 3TaHOJ
CMEMINBAIOTCS C BOJIOHM B JIIOOBIX COOTHOIIEHUAX. C yBEIMUEHUEM MOJIEKYJISIPHOW MacChl
PacTBOPUMOCTb CIUPTOB NaAaeT. TBep/pie COUPTHI B BOJIE MPAKTHUECKU HE PACTBOPUMBI U JIUIIICHBI
3anaxa. Memanon ouenv adoeum. HeGoupine ero KOJIMYECTBA BBI3BIBAIOT CJICTIOTY U CMEPTh.

[MosyyeHne u XumMuyeckHe CBOMCTBA NMpeae/bHbIX OJHOATOMHBIX CIIMPTOB

Cnoco0bl mosryyeHHus1 AJIKaAHOJIOB. Bee crmocoOb! morydeHust mpeIebHbIX OJHOATOMHBIX
CIUPTOB MOXKHO pa3JesuTh Ha obmmue u cnenuduueckue. K o0mmm cBOHCTBaM OTHOCST THAPOIIN3
raJIOTeHAIIKAHOB, THIPATAINIO AIKCHOB, BOCCTAHOBJICHHE aJIbJICTHIOB; K CIICIIU(DUICCKUM - OT/ICITbHBIC
CHOCOOBI MOTYYEHHUSI METAHOJIA U ATAHOJA.

1. I'uoponusz eanozcenankanog. Ilpu B3auMoIeiCTBUU TaJOr€HIPOU3BOAHBIX MTPEIEIbHBIX
YII€BOJOPOAOB C BOJHBIMU PACTBOPAMH LIEIOYEH aTOM rajoreHa 3aMellaeTcsi Ha TMAPOKCUIIbHYIO
rpymiy. 9TUM CIIOCOOOM MOKHO MOJIYYaTh CIUPTHI JIIDOOTO CTPOSHUS: TIEPBUYHBIC, BTOPUYHBIE,
TPETUYHBIE.

2. l'uopamayus ankenos. B mpuCyTCTBUH KUCIOT MOJICKYJIa BOJIBI PUCOEAUHSIETCS IO IBOMHON
yTIAEPO-YTIASPOAHOMN CBS3U ATHIICHOBBIX YIIIEBOAOPOIOB ¢ 0OpazoBanueM cnupTta. [Ipucoenunenue
MPOTEKAET MO MpaBmwily MapKOBHUKOBA: aTOM BOJIOPO/Ia MPUCOSANHSIETCS K Hanubosee
TUAPOT€HU3UPOBAHHOMY aTOMY YIJIepO/1a JBOMHOM CBS3U:

3. Boccmanoénenue kapbonunvHuix coeourenuti. IIpu mponyckaHUM CMECH NapoB alIbJETH/Ia C
BOJIOPOJOM HaJl HUKEJIEBBIM KaTAJIM3aTOPOM MPOUCXOAUT MPUCOEAUHEHUE BOAOPO/Ia IO IBOMHON CBSI3U
YTIEpoa — KUCIOPOJ ¢ 00pa30BaHUEM CIUPTA.

4. Ilonyuenue memanona. B mpOMBIIUIEHHOCTA METUIIOBBIM CIMPT MOJIYYarOT U3 BOJSHOIO ra3a —
cmecu okcunaa yriaepona (I1I) u Bomopona.

Peakuuto Begyt npu remneparype 250 — 300°C B MPUCYTCTBUU KaTaJIU3aTOpa OKCHIA [IUHKA WU
okcuaa xpoma(Ill).

5. IMomyuenue 3tanona. CrnenupuyeckuM crmocoOOM MOTYYSHHS STUIOBOTO CIUPTA SBISIETCS
OpoXeHUE PaCTBOPOB, COJIEPIKAIINX CaXapHUCThIE BEIIECTBA, HATPUMED caxapo3y WU TIIIOK03y. Tak,
TJII0K03a B BOJTHOM PAcTBOpE MO/ AelicTBUEM (ePMEHTOB (OpraHUYeCKUX KaTaanu3aTopoB OEITKOBOMA
MIPUPO/IBI) IPETEPIIEBAET CHUPTOBOE OPOKEHNE, IPEBPAIIAACH B ATHIIOBBIN CITUPT.

XuMn4yeckue cBOicTBa cnupToB. CIIUPTHI MOTYT pearupoBath ¢ pa3pbiBoM cBsizeit O — H nnm
O — C B mepBOM clly4ae OHU MPOSIBISIOT OYCHB CJIa0ble KUCJIOTHBIE CBOMCTBA. BOHBIE pacTBOPHI
CIUPTOB HE JIEUCTBYIOT HA UHJIUKATOPHI.

1. Peakyuu 3amewenuss amoma 6o0opooda. [1oqo0HO c1abbIM KUCITIOTaM CITUPTHI



B3aMMOJICHCTBYIOT CO IIEJIOYHBIMU METANIaMH ¢ 00pa30BaHUEM COJIEH — a1K0201m06 — 1 BBIACTICHUEM
Bojiopoza. Hanmpumep, Metayuindeckuil HaTpuil pearupyer ¢ 3THIOBBIM CIIUPTOM, 00pa3ys 3THUJIaT
HaTpHUsL.

AJKOTOJIATHI IEJIOYHBIX METAJIIOB JIETKO PEarupyroT ¢ BOJOH, B pe3ybTaTe 4ero oopaszyercs
HUCXOJHBIN CIUPT U LIETI0Yb:

C,Hs0ONa + H,0O = C,H50H + NaOH

2. Peakyus smepugpuxayuu. BaxxHeHIImM CBOHCTBOM CIIUPTOB SIBJISIETCS 00pa30BaHHE CIOKHBIX
3GUpPOB ¢ KAPOOHOBBIMU KUCIOTAMHU.

Peakuuu sTepudukanuy mpoTeKaoT B MPUCYTCTBUU CHIILHBIX KUCIIOT B KQUeCTBE KaTalln3aTopa
U SIBJIAIOTCS OOPaTUMBIMH.

3. I'openue cnupmog. CnupThI TOPST HA BO3IyXe OJIETHO-TOIYOBIM IUIAMEHEM C BBIJCIICHUEM
OO0JIBIIIOrO KOJIMYECTBA TEIIOTHI:

CszOH + 302 = 2C02 + 3H20

OTUIIOBBIN CIUPT pacCMaTPUBAIOT KaK aJlbTepHATUBHOE OEH3UHY aBTOMOOMIIBHOE TOILIMBO.

4. ecuopamayus cnupmos. llpu HarpeBaHUM CIIUPTOB C BOJOOTHUMAIOLIMMHU BEIIECTBAMH
IIPOUCXOJUT OTIIEIIEHHE MOJIEKYJI BOJbL. Jlernaparaiusi MOKeT MPOTeKaTh Kak BHYTPU OJJHOM
MOJIEKYJIbI, TAK U MEKMOJIEKYIISIPHO.

BuyTtpumonekynspHas aeruapaTtanus IpoTeKaeT Ipy HarpeBaHUM CIIUPTOB €
KOHIICHTPHPOBAHHOMN CEPHON KHCIOTOH 10 Temmeparypsi 6omee 180°C:

W3 3TUI0BOTO CUpTa TAKMM CIIOCOOOM MOKHO HMOJIYYHMTh 3TUIIEH. MeTaHo B 10100HY10
peaxkiuIo He BCTyIaeT.

MesxmonexysipHas Aeruipartaus cliupToB IPOUCXOAUT MpH 0oJiee HU3KUX TeMIlepaTypax
(menee 14OOC). B sTom cityyae ojiHa MOJIeKyIa BOJIbI OTHICIUISIETCS OT JIBYX MOJICKYJ CIIUPTA U
00pa3yroTCs COeTMHEHUs, OTHOCALIMECS K Kaccy NpocThiX 3¢upoB. OHU ABIAIOTCS MEKKIACCOBBIMU
M30MEPAMHU CIIUPTOB.

5. Bzaumooeticmsue ¢ 2ano2eno08000pooHuimu Kuciomamu. CIUPTHL B3aUMOJCHCTBYIOT € XJIOpPO-
1 6poMOBOAOPOIHOM KKca0TOH. [Ipu 3TOM rHapOKCHIIbHAS TPYIIA 3aMEIIAETCS HA aTOM TajloreHa:

C,HsOH + HBr = C,HsBr + H,O

IIpumenenne cnupToB. MHOTHE CIUPTHI UCIIOJIB3YIOT JJIs MTOJIYyUYEHHUS CIOKHBIX 3gupoB. Nx
IIPUMEHSIIOT B IUILEBOI POMBIIIJIEHHOCTH B KAYECTBE apOMAaTU3aTOPOB, OTAYLIEK U PAaCTBOPUTENIEH, B
napgromepun. MeTaHo UCTIONB3YIOT JUIsSl TPOU3BOJICTBA (POpMabIETH1a, HEKOTOPBIX JIEKAPCTBEHHBIX
BemiecTB. Ero npuMeHstoT Takxke B KadecTBE paCTBOPUTENS JJAKOB U KpacoK. MemaHon oueHsb 1006um.
OH sBiIsIETCS HEPBHO-COCYAUCTHIM siioM. [Ipu nonaganuu B opranusm ot 5 1o 10mi1 aToro BeniecTsa
HaCTyMaeT Mapajny 3peHHsl BCIeICTBUE MOPAKEHUS CETYAaTKU IJ1a3; 103a 30mi u 0osiee BbI3bIBAET
cmepThb. Hanbonee mmpokoe npuMeHeHHE UMEET 3TUIIOBBIN CIUPT. B OonbIIuX KOJIMYECTBAX €ro
HCIOJIB3YIOT IIPU ITPOU3BOJICTBE CHHTETUYECKOTO KaydyKa. DTUJIOBBIN CIIUPT SBISAETCS pACTBOPUTEIIEM
Y UCXOJHBIM MaTepUaJIoM JJIsl IPOU3BOJICTBA JIJAKOB, MEIMKAMEHTOB, IYIINCTHIX BEUIECTB, U3 HETO
MOJTyYaroT JUATUIIOBBINA 3pUp, CI0XKHBIE 3(UPBI, KpacUTeNU. B MeUIMHE 3TaHOJ IPUMEHSIOT KaK
Ne3uH(ULMPYIOLIee CPEACTBO U paCTBOPUTEIND JIIsl MHOTHX JIEKapCTBEHHBIX (opM. B psine cTpan sTanon
UCIOJIB3YIOT B KAYECTBE AJIbTEPHATUBHOTO TOIUIMBA JUIsl IBUraTeNIell BHYTPEHHETO CTOPAHUS.

Bonbiroe Koau4ecTBO 3TUIIOBOTO CUPTA MOTPEOIISAET MUILIEBAs IPOMBIIIIIEHHOCTb.

AJIKOTOJIbHBIE HAIIUTKU MOTYT Ha HEKOTOPOE BpeMs yIy4lIUTh CAaMOYYBCTBUE YenoBeka. OHU
IIOMOTal0T eMY CIPAaBUTHCS CO CTPECCOM M pacciaOUThCs, MPUBECTH B PaJJOCTHOE COCTOSIHUE, CHATh
HanpsDKeHNE, BOJHEHUE, pa3BesiTh TOCKY. Bce 3T 3¢ deKThI CBA3aHbI C OAHOM U TOH k€ 0COOEHHOCTHIO
MOBE/ICHUS 3TaHOJIa B OPraHU3Me YelIOBeKa: OH MOAABIISIET aKTUBHOCTh LIEHTPAJILHOMN U
nepupepuyeckoil HepBHON CHCTEMBI M TEM CaMbIM HAaHOCHUT YEJIOBEKY BpeJl, BO MHOT'O pa3
MIPEBOCXOIALINI BPpEMEHHOE YIIyUIlIEHUE COCTOSHHUS.

3ananus:
1.HaiiTi maccy kanus, BCTYyIHBILETO B PEAKIUIO C MPOMAHOIOM- 1, €Clii B pe3ynbTaTe
BBIZICITUIIOCK ..... JT BOJopoaa (H.Y.).



2.CocraBbTe 2-3 ypaBHEHUS peaKIuii TOPEHUS PA3IMYHBIX CIUPTOB.

3. CocraBbTe 2-3 ypaBHEHHUSI peakuii pa3IuYHbIX CIIUPTOB C raJIOr€HOBOAOPOIAMH.

4.CocraBbTe 2-3 ypaBHEHUS pEaKIUN PA3TMUYHBIX CIIUPTOB CO MIEIOYHBIMU METAIIAMHU.

5.Hanummwure cTpyKTypHBIE (hOPMYJIIBI CISAYIOIIMX COSAMHEHUN: a) 2-MeTHIIponanoia-2; 0) 2,3-
JTUMETHIITIEHTaHOa-3; B) 3-MeTHiI0yTaHoa-2.

KoHTpoJibHbIE BOIPOCHI:

1.
2.

UYro takoe pyHkpoHansHas rpymnmna? Kakyro rpyniny aToMoB Ha3bIBalOT THAPOKCHIIbHON?

Kakue opranmueckue BemiecTBa HaspiBaloT crnupramu? Kak ux knaccudumupyror? Kakwue
CIUPTHI Ha3bIBAIOT MPEACIbHBIMU OJTHOATOMHBIMU?

OxapakTepu3ylTe 53JIEKTPOHHOE CTPOSHHE THUAPOKCHIbHOW rpymnmbl. Kak ocoOeHHOCTH
XUMHYECKOTO CTPOCHHSI MPENEIbHBIX OJHOATOMHBIX CIUPTOB OTPAKAIOTCA HA MX (PUIUUYCCKUX
cBoOlicTBax?

[IpuBenute Ha3BaHUs U GOPMYJIbI IEPBBIX MATH NPEACTABUTEIIEH TOMOJIOIMYECKOI0 psijia
MpeACNIbHBIX OJTHOATOMHBIX ciupToB. HazoBute BemectBa. Kakosa obmas popmyina ankanoiaos?
[TpuBenuTe HE MEHEE TPEX CIIOCOOOB MOJTYYCHHUS ITUIOBOTO crupra. Kakue u3 aTux crnocodoB
MO>KHO UCTIOJIB30BAaTh JUIS MTOJTyYSHHUS TOMOJIOTOB ATaHOoJIa?

IIpakTuyeckasi pa6ora Ne6
«DeHO0IbI»
Hesb: m3yunTh GU3NIECKHE U XUMHUYECKHE CBOMCTBA (heHOIA.

FI/I}IDOKCI/ICOCI{I/IHCI{HH — OTO OPraHUYCCKHEC BCUICCTBA, MOJICKYJIbBI KOTOPBIX COACPKAT, IOMHUMO

YIJIEBOIOPOAHOM 1IETH, OJIHY U HECKOJIBKO THAPOKCHIbHBIX rpynn OH.

[M'uapokcucoeIMHEHUs AT Ha CIIUPTHI U (PEHOJIBI.
CnmpThl — 3TO TUAPOKCUCOEIMHEHHUS], B KOTOpBIX Tpynna OH coenvHena ¢ anudaruyeckum

yIJ1eBoA0pPOoAHBIM paaukaiom R-OH.

Eciu THUAPOKCOrpyImIia OH COCINHCHA C 0€H30J1bHBbIM KOJbIOM, TO BEHICCTBO OTHOCUTCA

K (peHOJIaM.

Ob6mas dhopmyna npenenbHbix Henukiandeckux cnupToB: CyHoy 2O, Tie m < n.
Knaccupurkauus ¢penosnon

ITo yney ruUAPOKCHIBHBIX IPYIIT:

(dhenobl ¢ ognoii rpynmnoii OH — coxepxat ogny rpynmy -OH. O6mas popmyna C,Hy,,OH
nau C,H,, 0.

denoanl ¢ nByms rpynnamu OH — conepxkar ase rpynmst OH. O6mas dopmyna C,Ha,.
3(OH), mimm C,Hy,.60x.

Ctpoenne ¢eHo0/10B

B ¢denonax oHa U3 HENMOJENEHHBIX AMEKTPOHHBIX Map KUCIOPOJa YYACTBYET B CONMPSI:KEHUH €

T—CUCTEeMOil 0eH30/IbHOI0 KOJIbLA, 3TO SBJISETCS [NIaBHON MPUYMHON OTINYUS CBOMCTB ()eHOIa OT
CIIUPTOB.

Xumuyeckue cBoiMcTBa eHo0I10B

CXOI{CTBOZ KaxKk (I)CHOJ'I, TaK U CIIUPTHI p€arupyroT ¢ MECJIOYHbBIMU METAJIJIaMU C BBIACIICHUCM

BOIOPO/IA.

OTanuus:
(dheHon He pearupyer ¢ rajoreHopoaopoaamu: OH- rpynma oueHs MPOYHO CBsI3aHA C



OCH30JIBHBIM KOJIBIIOM, €€ HEJIb3s 3aMECTHTh;
e (heHOJ He BCTyNaeT B peakuuio 3Tepudurkanuu, >pupsl PeHosa moIryqaroT KOCBEHHBIM ITyTEM;
e (hCHOJI He BCTYNAaeT B PeaKIUH JernIPaTaluu.
denon obmamaer 6osiee CUILHBIMU KUCIOTHBIMUA CBOMCTBAMH M BCTYIAeT B PeaKIHUIO CO
1IeJI0YaMH.
1. KucjioTHble cBoiicTBa (peHOJI0B
Ddenounrsl SBISIOTCH 60.]166 CUJIbHBIMH KHCJIOTaMM, Y€M CIIMPTHI U BOAA, T. K. 3a CUHCT y4aCTusd
HETIOICJICHHON AJICKTPOHHOM Tapbl KMCJIOPO/Ia B CONPSDKCHHUH C TT-3JICKTPOHHON CUCTEMOM OCH30JIBHOTO
KOJIbLIA ITIOJIAPHOCTD CBA3HU O—H YBCIINYNBACTCA.
PactBop deHoMa B BOJIe HA3BIBAIOT «KapOOIOBOM KUCIOTOMY, OH SIBJISETCS CIa0bIM
3IEKTPOJIUTOM.

1.1. BzaumojeiicTBHe C pacTBOPOM IIe104ei

B otiinune ot ciupToB, ¢eHO/IBI pearupyoT ¢ THAPOKCHAAMH HIEJT0YHbIX H
1IeJI0YHO3eMeIbHBIX METANLI0B, 00pa3ys COlMU — (PEHOIATHI.

Tak kak (eHous — O6osee cnabast KUCIOTa, YEM COJITHAS U JIaKe YTOJIbHAS, €M0 MOXKHO HOJTYYUTh
13 (PeHOJIATA, BBITECHSISI COJITHON WIIM YTOJIbHOM KMCIIOTOM.

1.2. BzaumopeiicTBue ¢ MeTalJiaMu (111eJIOUYHBIMH M 1I€JI0YHO03eMeJIbHbIMH)

®DeHOITBI B3aMMOIEHCTBYIOT ¢ AKTHBHBIMH META/LIAMH (IeJI0YHBIMH U
1ejI0YHO03eMeIbHBIME). [Ipu 3 TOM 00pa3yrotest peromsaTol. [Ipy B3anMoeicTBHH ¢ METAJIAMH
(beHonbl BeyT cedsi, KaKk KHUCIOTHI.

2. Peaknum peHos1a 10 OEH30JIbHOMY KOJIBILY

Hanmuuue OH-rpynmnel B 6€H30JIbHOM KOJIbLIE (OPHEHTAHT IEePBOro poja) MPUBOIUT K TOMY, YTO
(deHnos ropaszo yerdye 6eH30J1a BCTYIMAeT B PEaKIMK 3aMEIEHUs] B apOMaTHUYECKOM KOJIbLIE.

2.1. I'asorennpoBanune

®DeHoJT JIETKO MPU KOMHATHOU TeMIiepaType (06€3 BCAKOTO KaTtaau3aropa) B3auMOJEHCTBYET C
OpoMHOI1 Bo/10i1 ¢ oOpazoBaHreM Oesoro ocaaka 2,4,6-tpubpomdenosna (kauecTBEHHas peakiys Ha
benom).

2.2. HutpoBanue

[Tox nevictBuem 20% azotHoi kucaoTel HNO;3 eHou nerko npeBpamiaeTcsi B CMeCb 0pmo-

U napa-aHuTpoQeHOIOB.

3. loaukonaencauus penosna ¢ GopMaabaeruaom

C dbopmansaerunnom denon obpasyer heHonodhopMaibaeTUAHBIE CMOJBIL.

4. BzaumosaeiictBue ¢ xjaopuaom xeie3a (I1I)

[Tpu B3aumoseiicTBuu deHomna ¢ xaopuaom xenesa (I111) o6pa3yroTcst KOMIIIEKCHBIE COeTMHEHUS
Kelle3a, KOTOPbIe OKPAIIMBAIOT PaCTBOP B CHHe-(HO0/1eTOBbIN HBeT. OTO Ka4eCTBEHHAsl peaKlus Ha
(¢enou.

5. 'uapupoBanue (BoccTaHOBJIeHHE) (peHOJIa

[TpucoeanHeHne BOAOPOAA K ApOMATUYECKOMY KOJIBILY.

[TpoayKT peakium — HUKJIOTE€KCaHO, BTOPUYHBIN [IUKJINYECKUNA CITHPT.

IMoayuenue gpeHos0B

1. BzaumopeiictBue XJ10p0eH30J1a € 1IEJI0YAMH

[Tpu B3aumoelicTBiM 00paboTKe XJI0pOeH301a N30BITKOM IIETIOYH MTPH BEICOKOW TeMIEepaType u
naBiieHuu oOpa3yeTcs BOAHBINA pacTBOpP (heHONSITa HATPHUSL.
[Ipu mpornyckaHum yriIeKUCIoro raza (Miiu Apyroi 0ojiee CUIILHOM KUCIOTHI) Yepe3 pacTBOP



¢benomnsTa 06pazyercs peHo.
2. KymoibHBbIi c11iocod

@®eHoJT B MPOMBIIIJIEHHOCTH MOIYYal0T U3 KaTaJTUTUYECKUM OKHCIIEHHEM KyMOJa.

IlepBblIii 3TAN NpoIecca — MOIyYCHUE KyMoJia aJKWJIMPOBAaHUEM OCH30I1a MMPOTICHOM B
npucyTcTBUN (POChHOPHOI KUCIIOTHI.

Bropoii 3Tan — okucinenne kymosa kuciopoaoM. [Ipoiece nporekaer yepe3 oOpa3oBaHue
THJIPOTIEPOKCH/Ia U30MPOIMIOEH30IA.

3. 3amelnenue cyabgorpynnsl B 6eH301-CyJIb(pOKUCTIOTE

Benzon-cynbpokuciora pearupyer ¢ THAPOKCUIOM HaTpusl ¢ 0Opa3oBaHUEM (PEHOIATA HATPHSL.
[TonyuaeTcst heHONAT HATPHS, U3 KOTOPOTO 3aTEM BBIJICISAIOT (PEHOI.

3aganus:

1. Beiuucnure maccy (enona, koropyro MoxHO moiayduth u3 1500 r 25 % pactBopa deHomnsTa
Hatpus. KakuM BemecTBOM clieyeT o0paboTaTh uMerommiics pactBop? Hamwmmurte ypaBHEHUE
peakiuu.

2. lyis HeHTpamm3anuy cMecH eHosa U YKCYCHOU KHCIOTHI moTpedoBaiock 23,4 min 20 % pacTBopa
ruapokcuaa Kanus (miotHocts 1,2 v/mim). Ilpu B3auMoneicTBHMM MCXOTHOW CMECH ¢ OpOMHOM BOIOM
obpazoBaniock 16,55 r ocanka. KakoB cocTaB ucxoiHol cmecH (B TpaMMax)?

3. 14,7 v cmecu ¢eHoMa W apoOMaTHYECKOrO YIJIEBOAOpOJa - Tomoiiora OeH3oia obOpaboTtanmm
OopomHoii Bomo#. Ilpu stom Bemanmo 33,1 r ocagka. Omnpenenure GopMmyly YIJIEBOIAOPOIa, €CIU
M3BECTHO, YTO MOJIIPHOE OTHOIICHHE ()eHOJa K YIieBOoAOpoay paBHo 2:1. Hamummre cTpyKTypHBIE
(hopMyIIbl U30MEPHBIX APOMATHUYECKUX YTIIEBOJAOPOIOB.

4. Ilpu neiicTBUM METAITMYECKOro HATpusl Ha cMech Maccor 17,45 1, cocrosimyro u3 ¢geHona u 2-
XJIOP3TAHOJIA, BBIIEJINIICS BOJOPOJ B KOJINYECTBE, HEOOXOJUMOM JIJIsi BOCCTaHOBIEeHUs okcnaa menu (1),
Mmaccoii 14,4 r. Beruncnure MaccoBble J10JIM BEILIECTB B HCXOAHOM cMecCH.

5. Kakoit 06beM 9,4 % pactBopa ¢eHosa B 3TaHozie (1oTHOCThH 0,9 r/MiT) noikeH npopearupoBaTh
C M30BITKOM METAJUIMYECKOI'0 HATpUs, 4TOOBI BBLAEIMBIIUMCS BOJOPOJOM MOKHO OBIJIO IOJIHOCTBIO
KaTAIUTUYECKH TUIPUPOBATH alleTuiieH oobeMoM 2,56 mit (H.y.)?

KoHnTpoJsbHbBIE BONIPOCHI:

1. Kakue coenuHeHusi Ha3bIBAIOTCSI MHOroaTOMHbIMHM cniuptamu? denonamu? ApomaTHueCKUMHU
cnupTamu?

2. YeM OOBSICHUTH, YTO ATUIICHIVIUKOJb U TIULEPHH - XKHUJIKOCTH, CPABHUTEIBHO BBICOKO KHIISIIHME U
XOpOLIO pacCTBOPUMBIE B Bozie?

IIpakTHyeckas padora Ne7
«Caoxublie 3¢pupsl. JKupbi»

I.Ie.]'lb: HU3Yy4YUTb CTPOCHUC U CBOMCTBA CIIOXKHBIX 3(1)I/IpOB KaK IIPOU3BOAHLBIX CIIMPTOB U
Kap6OHOBLIX KHCJIOT, BBIAICHUTb XUMHUUYCCKYIO ITPHUPOAY KUPOB, TIO3HAKOMHUTHCA C UX MPUMEHCHUEM,
MOJIYYCHHUEM U OHOJIOTNYECKOM POJIbIO.



Cao:xHbIe 3UpBI — 3TO BEIIECTBA, KOTOPbIe 00pa3yloTCs B pe3ybTaTe B3auMOICHCTBHA
OpPraHMYECKUX WU KUCIOPOCOAEPKAIINX HEOPTAHUYECKUX KUCIIOT CO CUPTaMU (peaKiuu
STepUPHUKALIHN).

O61mas hopmyna CI0XKHBIX d3PUPOB OJHOATOMHBIX CIIUPTOB U OJTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT:

R-COO-R, rae R u R; yrieBogopoaHsie paarKaibl, HCKIIOYEHHE — 3(OUPBI MypaBBUHOW KHCIIOTHI

H-COO-R;.

Cao:xuble 3GupbI — KXUAKOCTH, 00JIa1a0lue IPUATHBIME (PPYKTOBBIMU 3amaxamu. B Boge oHu
PacTBOPAIOTCS OYEHb MAJIO, HO XOPOIIO PaCTBOPUMEI B ciupTax. CioxHbIe 3(UpPbI 0YeHb
pacnpocTpaHeHbl B mpupoze. OHM 1ake MOTYT HaXOJIUThCS B KOPE HEKOTOPBIX JEPEBHEB.

D¢dupsl BBICIINX OHOOCHOBHBIX KUCIIOT U BBICIIUX OJTHOATOMHBIX CIIUPTOB — OCHOBA
MIPUPOIHBIX BOCKOB. Bocku He pacTBopsitoTcs B Boje. X MoxHO (hopMOBaTh B HATPETOM COCTOSIHHH.
[TIpumepamu KUBOTHBIX BOCKOB MOT'YT CIIYXKUTh MUEJIUHBIN BOCK. [[4eIMHBIN BOCK COAEPKUT CIOKHBIN
3(hup NaTBbMUTHHOBOM KUCIOTH U MUPHITMIIOBOTO criupTa (MupummmaisMutar): CH3(CH,)14—CO-O-
(CH3)29CHs.

CrnosxHble 3(hUpbl MOTYT OBITH MOJIYYEHBI IPU B3aUMOIEHCTBUN KapOOHOBBIX KUCIIOT CO
cnupTamu (peaxyus smepuguxayuu). Katanuzatopamu sSBISIFOTCS MUHEPAIbHBIE KACIOTHI.

Obpammusiii npoyecc — pacuiemyieHue CI0KHOTo 3pupa mpu AeHCTBUHN BOJbI C 00pa30BaHHEM
KapOOHOBOW KHCJIOTHI M CITUPTA — HA3BIBAIOT THAPOIIU30M CIOXKHOTO 3(upa.

['uponu3 B mpUCYTCTBHUH LIEJIIOYH MTPOTEKAET HEOOPATUMO (T.K. 00pa3yroIuics OTpUIaTeIbHO
3apspKeHHBIN KapOokcuiar - annoH RCOQO™ He BCTynaeT B peakiuio ¢ HyKJI€O(pMIbHBIM PEareHTOM —
CIIUPTOM).

Ota peaxiys Ha3bIBaeTCs OMbLJIIEHHEM CIIOKHOTO dupa.

IIpumMeHeHH e CIIOKHBIX A(UPOB OUEHBb PAa3HOOOPA3HO.

WX NpUMEHSIOT B IPOMBILUIEHHOCTH B KaU€CTBE PACTBOPUTEIIEH U TPOMEKYTOUHBIX ITPOYKTOB
MIPU CUHTE3€ PA3IMYHBIX OPTaHUYecKuX coeuHeHui. CloxHbIe 23PUPHI C MPUATHBIM 3aM1aXOM
WCTIOJNB3YIOT B Map(hIOMEPUH U MUIIEBOI MPOMBIIUIEHHOCTH. CII0XKHBIE 3()UPBI 4AaCTO CITyKaT
MCXOJHBIMHU BEIIECTBAMHU B IIPOU3BOJICTBE MHOTUX (PapMaIleBTUUECKHUX MPErapaToB.

KHUPBI

BaxaeimmmMu mpecTaBUTENSIMU CI0XKHBIX 3()HPOB SIBISIFOTCS JKUPBL.

B 1854 ¢panmnysckuit xumuk Mapcesen beptiio (1827-1907) mpoBen peakiuio dTepupuKaium,
TO €CTh 00pPa30BaHUs CIIOKHOTO A(Upa MEKAY IITMLEPUHOM U )KUPHBIMHU KMCIOTaMM, U TAKUM 00pa3oM
BIIEPBBIE CUHTE3UPOBAI JKUP.

BriepBbie XxuMHUeCKHUil cOCTaB )KUPOB ONPEIEINI B Hayajie MPOLLUIOro Beka (hpaHIly3CKHit
xuMuK Muiesb Jxken lleBpénb, OCHOBOMOIIOKHUK XUMUHU KUPOB. [{efiCTBYSI BOAHBIMU PACTBOpPaAMH
KHCJIOT U IIEeJIOUEH Ha pa3IMyYHbIE )KUPBI, OH MOJYYWII B PE3YJIbTAaTE pEaKLUU THIPOIN3a (OMBUICHUS)
oTkpsITHIN eme [leene rmunepun
Y HEM3BECTHBIE PAHEE XMMHUECKHUE COCIUHEHUS — PA3JIMYHbIEC )KUPHBIE KUCIOTBI, MHOTUM U3 KOTOPBIX
OH U Jai Ha3BaHusA. A «cnajakoe macio» [lleene IlleBpénb Ha3BaN MIMIIEPUHOM.

Ha ocHOBaHMM 3THX 3KCIIEPUMEHTOB CENIAIH BBIBO, YTO KUPBI (TPUIJIHIEPHIBI) — 3TO
CIIOKHBIE 2QUPBI TPEXATOMHOIO CIUPTA INIMLEPUHA U BBICIIUX KApOOHOBBIX KHUCIOT.

JKupbl, Kak 3TO HE YIUBUTEIBHO, TOXKE OTHOCITCA K CIIOKHBIM ddupam. B ux odpasoBanuu
yudacTBYyIOT cteapuHoBas kucinota Ci7H3sCOOH (unu 6mm3kue K Heil 1o cocTaBy U CTPOEHUIO Apyrue
YKUPHBIE KUCIIOTHI) U TpexaToMHbIi ciupT raunepud C3Hs(OH)s. Bot kak BBINIAIUT cXeMa MOJIEKYJIbI
Takoro 3¢wupa:

H,C- O -C(0O)C,7H35

I

HC- O -C(O)C7H3s

I

H,C- O —C(O)C,7H3s Tpucreapun, 3¢up riurepuHa u CTeapuHOBON KUCIIOTHI, TpUCTeapaT
[IIMLEpUHA.



JKupbl UIMEIOT CI0KHOE CTPOEHUE — 3TO MOATBEPKIAET MOJIENb MOJIEKYJIBI TPUCTEapaTa.
duznyeckue CBOMCTBA

XuMHYECKHE CBOMCTBA JKIPOB

1. IlpucoenwHEHNE raJoreHOB (B3aUMOACHCTBUE C OPOMHOM BOIOM).
Bpomuast Boga B pe3ynbTare 3TOi peakiuu 00eCIBEUNBACTCS.

1. T'mapupoBaHue:

st xKUpOB, coAepIKAIIMX OCTATKA HEHACKHIIIICHHBIX KAPOOHOBBIX KUCJIOT, XapaKTEPHBI BCE
peakIuu HenpeeabHbIX coenHeHn. OHM 00eCIBEUNBAIOT OPOMHYIO BOJTY, BCTYIAIOT B APYTHE
peakuu npucoennHenus. Hanbosee BaxkHast B IPaKTUYECKOM IIJIaHE PeaKIysl — THIPUPOBAHKE KUPOB.
IM'uapupoBaHueM KUAKUX KHUPOB MOTYYAIOT TBEPABIC CI0KHBIE 23GUphl. IMEHHO 3Ta peakIus JSKHT B
OCHOBE IMMOJyY€HHUs MaprapruHa — TBEpOro KUpa U3 paCTUTEIbHBIX Maced.

1. Tuoponus
B 3aBHCHMOCTH OT YCJIOBHUI THAPOJIH3 OBIBACT:
Boanwrii (6e3 kaTtaausaropa, Mpy BEICOKUX TEMIIEPATYPE U IaBJIICHHUH ),
KucioTHbli (B IPUCYTCTBUU KUCIOTHI B KAYECTBE KaTaIN3aTopa),
@epMeHTATHUBHBIN (IIPOUCXOUT B )KMBBIX OpraHU3MaXx).
[lemounoii (Tmoa KeMCTBUEM IIEIOYEH).
Mpbiia — HaTpueBsle uin KanueBble coiu BKK.
HatpueBble coJiu SBISIOTCS OCHOBHBIM KOMIIOHEHTOM TBEPAOI0 MbLIA, KaAJ1Uesble COIU —
HCUOKO20 MblA.

HcxoauabIiM ChIpbeM IS TTOYUCHHS MbLIa CIIY)KaT pacTUTEIbHBIE Macya (ITOACOIHEYHOE,
XJIOIIKOBOE U JIP.), )KUBOTHBIC KHUPBI, a TAK)KE THAPOKCH]T HATPHUS WIIH KaTbIIMHUPOBAHHAS COJIA.
PacTuTensHBIC Maciia mpeaBapuTEIHLHO OABEPTralOTC THAPOTSHU3AINH, T. €. UX IIPEBPaIaloT B
TBep/IbIe )KUPBI. [[pUMEHSIIOTCS TaK)Ke 3aMEHUTEIH JKUPOB — CHHTETHYECKHE KapOOHOBBIC JKUPHBIC
KHUCJIOTBI C OOJIBIIICH MOJICKYJIIPHON MacCoii.

buojgornyeckas poJb ;KMPOB

Kupbr Ham HE0OXO0IUMBI, TOYHO TaK e, KaKk O€JIKU U yrieBOAbl: OHU UCTOYHUK DPHEPTUU U
HOCUTEJIM HE3aMEHUMBIX BellleCcTB. I nmepBbie cpe/ii HE3aMEHUMBIX - )KUPHBIE KUCIOThHI C HECKOJIbKUMHU
JIBOMHBIMU CBSI3SIMU B MOJIeKyJie. Eciu opranusm JUIIUTh X, 3aMEIJTUTCS Pa3BUTHE OpraHU3Ma B
1esoM, Oy/IeT yrHeTeHa perpoayKTUBHAS (YHKIIHS, HAUHYTCS TPOOIEMBI CO 3J0POBbEM. Y JETEH KHPbI
Y BOBCE CJTY’KaT IJIABHBIM CTPOUTEIBHBIM MAaT€pUAJIOM JIJIsl pa3BUBarolerocs Mo3ra. Hakounerr, miembrii
PsiI HEOOXOAUMBIX BUTAMUHOB PACTBOPSETCS TOJBKO B JKHUpaxX U 0€3 HUX HE YCBAUBAETCSl OPTaHU3MOM.
JKuphb! BRIMOJTHSIOT pa3iIuyHbie PYHKITUU:

e CTpoOHUTENbHAs (BXOMSIT B COCTaB KIIETOYHBIX MEMOPaAH);

e sHepreruyeckas (1 rkupa npu OKUCICHUHU JaeT 9 KKajl SHEeprun);

e 3amMTHas (TETUIOPETYISIIMOHHAS, MEXaHUYecKas 3alluTa OPraHoB);
e 3amacHas (3amac SHepruu U BOAbl);

e perynupyromias (0OMeH BEeIIeCTB B OpraHU3Me).

IIpumeHeHue ;KUPOB .

MHoOTrHe XKMPHI TIPU CTOSTHUN Ha BO3JIyXE MPOrOPKAIT — IPHOOPETAIOT HEMPHUATHBIC 3alaxX U
BKYC, TaK KaK IPU 3TOM 00pa3yrOTCs KETOHBI M JIbICTUBI. TaKO! MPOIECC CTUMYITHUPYETCS KEIE30M,
MOATOMY HEJb3s OCTaBJISATh MACJIO B CKOBOPOJE /10 Cleayroiero aus. st mpeqoTBpalleHust ero
MIPUMEHSIOT aHTHOKCUIAHTBI.

[Ipokucanue ®upa CBA3aHO C TUAPOIU30M ero. Kuciplit BKyc 00ycIoBIeH NOSIBIEHHEM KapOOHOBBIX
KHUCJIOT.

Becbma BayKHBIMHU SIBJISIFOTCS peakIUy nojiuMepu3anuu Maced. [1o atomy mpuszHaky
pacTuTeNnbHBIE Maciia JACJST Ha BBICHIXAIOIINE, MTOTYBBICHIXAIOIINE M HEBBICHIXAIOIIME. BhIChIXaomue B
TOHKOM cJioe 00pa3yroT OjiecTsiue TOHKHE TIeHKH. Ha ’TOM 0CHOBaHO HCIIOJI30BAHHUE ATHX Macel IS

—_— 0 DN =




MIPUTOTOBJICHUS JTaKOB U Kpacok (JibHsHOE). K momyBhIChIXatOIUM OTHOCSITCS, HAIPUMEP,
IIOJICOJTHEYHOE, a K HEBBICBIXAIOIIUM OTHOCUTCS OJIMBKOBOE, COAEPKAILEE MAJIO HENTPEAEIbHbBIX KUCIIOT.

KoHTposibHbIE BONIPOCHI:

Yro Ha3BIBaCTCS >KUpPaAMM?

Kakue KucnoTsl BXOJST B COCTaB )KUPOB?
Uto Takoe ruaposu3 xupa?

Uto Takoe rugpupoBaHue xupa?

Urto Takoe peakuusi OMbUICHUS?

KakoBbl ¢GyHKIIUM )KUPOB B OpraHu3Me?
Urto Ha3bIBaeTCs CIOXKHBIMU dhupamu?

ok wd =

IIpakTnueckas padora Ne§
«AMHHOKHCJIOTHI»

I_[e.m,: HU3Y4IUTb OCHOBHBIC XUMHUYCCKHC CBOMCTBA aMUHOKHMCIIOT.

AMHMHOKHCJIOTBI — OPraHUYECKHE BEIIECTBA, B MOJIEKYJIaX KOTOPBIX COAEPHKATCS JABE
(YHKIIMOHATLHBIC TPYIIIBI: aMUHOTPYIITA H KapOOKCHIIbHAS TPYIIIA.

O6mas hopmyna monekyn amuHokuciot: - NH,—R—COOH,

riae R — niByxBaJIeHTHBIN pajuKail.

B TBepaOM COCTOSTHUY ¥ YaCTHYHO B PACTBOPAX aMUHOKHUCIIOTHI IIPEICTABIISIOT COOOM
«BHYTPEHHHE COIIN», TO €CTh COCTOST U3 OUmosipHbiXx HOHOB +NH3—R—COO-, obpa3zyromuxcs npu
o6patumom nepenoce nporona (H') ot kapbOKCHILHON IPyIITBI K aMUHOIPYIIIE.

O6mas dhopmyna npeneabHbIX aMUHOKHUCIIOT C OJJHON KapOOKCUIILHOM U OJTHOM aMUHOTPYIIIOM —
CnH2n+1N02.

XuMH4ecKHe CBOMCTBA AMMHOKHUCJIOT

1. 'openue:

4NH2CH2COOH + 1302 — 8C02 + 1OH20 + 2N2
2. B3zaumopeicTBue ¢ BOJOM:
NH,CH,COOH + H,0 ¥— +NH3;CH,COOH + OH"
NH,CH,COOH + H,0 ¥— NH,CH,COO™ + H;0" (NH,CH,COOH ~— NH,CH,COO™ +
H")

AMUHOKHUCIOTH — aM()OTepHbIe OpraHNYecKHe BelecTBa. B BOJHBIX pacTBOpax OONBIIMHCTBA
aMUHOKHCIIOT cpefia C1aboKUCIOTHAS.

3. Peakuuu ¢ pacTBOpaMu IIEJOYEH:

NH,CH,COOH + NaOH —* NH,CH,COO—Na" + H,O (NH,CH,COONa — amuHoarerar
HaTpHUsl)
4. Peakuuu ¢ pacTBOpaMH KUCJIOT:
2NH,CH,COOH + H,SO4 — (NH3CH2COOH)2SO4

TIALKH (Cynb(aT TITUIUHNAS)

5. Drepudukanus

6. Konnencanus.

['pynna —CO—NH— Ha3biBaeTca aMUuHON IPYyNION, a 00pa3yrorecs MoJuMepHI -
noJMamMuamu.

[Tonmmamuapl 0-aMUHOKHUCIIOT HA3bIBAIOTCS MENTHAaMH. B 3aBHCHMOCTH OT YKCIlIa OCTaTKOB
AMUHOKHCIIOT Pa3IMYatoT JTUTICTITU B, TPUTICTITHIBI, TTOUIENTHIBL. B TaKuX COeTMHEHUSX TPYIIITH —
CO—NH— Ha3bIBalOT NENTUIHBIMU Tpynnamu, a cBsizb C—N - NenTHAHON CBA3BIO.

K monunenTtugam otHOCATCs Oenku. B UX MolieKynax mMpUCyTCTBYIOT OCTaTKH HE OJTHOM, a
HECKOJIbKUX aMUHOKHUCIOT. [Ipu ruaponmse 6eaKoB (B KUCIOTHON Cpe/ie WK O] IeHCTBUEM
(hepMeHTOB) 0Opa3yeTcsi CMeCh aMHUHOKHCIIOT.



IMosyyeHue Q-aMMHOKHCJIOT.
1. Y3 kapOOHOBBIX KHUCJIOT:
CH3;—CH,—COOH + CI; - CH3—CHCI—COOH + HCl
CH3;—CH(NH,;)—COONH,4 + HCl - CH3—CH(NH;)—COOH + NH4Cl
2. 'maponu3 GenKoB.

3aganue:
1. Hamucarp ypaBHEHUE pEaKIIUU, TOATBEPKIAIONINE XUMUIECKHUE CBONCTBA

AMUHOYKCYCHOU KUCIIOTBI.

2. Beruucnure maccy OpOMHOI BOABI C MacCOBOM folieit Opoma 3,5%, koTopas morpedyercs
U1 TTOJIHOTO B3auMoencTBus co 150 r 2%-ro pacTBopa METUIIAHWIMHA.

3. B ueM nposiBisieTcs: ABONCTBEHHOCTh XMMHUUECKHUX PEAKIIM aMUHOKHUCIIOT?

4. Hanuummnre peakiyy MOJIy4YEeHUsI aMUHOKCHIIOT.

5. Kakue BeriecTBa Ha3bIBAIOTCSl AMUHOKHCIOTaMU?

IIpakTnueckas padora Ne9
«beakm»

Leab: 03HAKOMUTHCS C IPUPOAHBIMU MOJTUMEpaMu (OeIKn).

BeJsiku — 3T0 BBICOKOMOJIEKYIISIPHBIE OPTraHUYECKHE COSTUHEHMS], KOTOPBIE COCTOAT U3 YIiIepoa,
BOIOPOJIa, KUCIIOPO/Ia, CEPHI B a30Ta. B cocTaB HEKOTOPBIX OeIKOB BXOAUT (pochop, a TakKe KATHOHBI
METaJIJIOB.

benku sBsitoTcst OMonoMMepaMu, KOTOPbIE COCTOAT U3 MOHOMEPOB aMUHOKUCIOT. Mx
MOJIEKYJISIpHAsE Macca BapbUPYeTCsl OT HECKOIBKUX THICSY 0 HECKOJIBKUX MUJUTMOHOB, B 3aBUCUMOCTH
OT KOJINYECTBA aMUHOKHCIIOTHBIX OCTaTKOB.

B cocrtaB GenkoB Bxoaut Bcero 20 TUMOB aMUHOKHUCIOT U3 170, HaliICHHBIX B KUBBIX
OpraHu3Max.

Otnuuune Mexay OenkamMu U MeNTHAAMU 3aKJII0YaeTCs B KOIMYECTBE aMUHOKUCIOTHBIX OCTATKOB.
B Oenkax ux 0oiee 50, a B mentugax Menee 50.

B Hacrosiee Bpemsi BBIAEIEHO HECKOJIBKO COTEH PA3JIMYHbIX MENTHI0B, KOTOPHIE BBIMOJIHSAIOT B
OpraHU3Me CaMOCTOSITEIbHYIO (PU3HUOJIOTHUECKYIO POJTh.

K nmentunam oTHOCSTCS:

1. I[lenTuaHble AHTUOMOTUKH (TPAMULIUANH S).

2. PerynstopHble ENTHBI — BEIIECTBA, PETYIUPYIOIINE MHOTHE XUMUYECKUE PEAKLIUU B
KJIETKaX U TKaHsAX opranu3Ma. K HUM OTHOCSITCS: TIENITU/IHBIE TOPMOHBI (MHCYJINH), OKCUTOIIHH,
CTUMYJIUPYIOLIUI COKpPAILEHUE I1aIKOM MYCKYJIaTyphl.

3. HeliponnenTumapi.

B 3aBucuMocTH OT CTPOEHUS Pa3IUYarOT MPOCTHIE U CJIOKHBIE OCIKH.

1. IIpocThie GeJIKH COCTOST TOJBKO U3 OETKOBOW YacTH.

2. Clo:kHbI€ UMEIOT HEOEIIKOBYIO YacCTh.

Ecnu B xauecTBe HEOECIKOBOI YaCTH UCIIOIB3YETCS YTIAEBO/, TO 3TO INIMKONMPOTEUAbI.

Ecnu B kauecTBe HEOCIKOBOW YaCTH UCTIONB3YIOTCS JIMITHIBI, TO STO JIMMONPOTEH/IbI.

Ecnu B kauecTBe HEOCIKOBOI YaCTH UCIIOIB3YIOTCS HYKJIEHHOBBIE KUCIOTHI, TO
3TO HYKJIEONPOTEH/IbI.

benku nmeroT 4 OCHOBHBIX CTPYKTYPBI: IEPBUYHYIO, BTOPUYHYIO, TPETUUHYIO, YETBEPTHUHYIO.



1. Tlon mepBUYHOM CTPYKTYPOM TOHUMAIOT MTOCJIEI0BATEILHOCTh AMUHOKHUCIIOTHBIX OCTATKOB B
noyivnentuaHou nenu. OHa yHUKaIbHA JUIs JI'o00ro Oeska u ornpeneiseT ero Gopmy, CBOMCTBA U
¢byHKIMN.

3HAYUTENIBHOE COBIAJICHUE MIEPBUYHON CTPYKTYPBI XapaKTEPHO sl OEIKOB, BHITOTHSIOIIUX
cxoaHble (YHKITMH. 3aMEeHA BCETO JIMIIb OJTHON aMHHOKHUCIIOTHI B OHON U3 IIENeH MOXKET U3MCHHUTD
¢byHKIMIO MoJieKybl Oenka. Hanmpumep, 3aMeHa riiyTaMMHOBOM KUCJIOTHI HA BAJIMH MPUBOJAUT K
00pa30BaHMI0 aHOMAJIHHOT'O TEMOTJIOOMHA U K 3a00JIeBaHUI0, KOTOPOE HA3BIBACTCS
CEPIOBUIHOKIIETOYHAS aHEMUSL.

2. BropuuHasi CTPYKTYpa — YIOPSAJ0UYEHHOE CBEPThIBAHUE MOJIMIIENITUIHON LIEMHU B CIIUPaAIb
(MMeeT BUJ pacTSHYTOI NPYKUHBI). BUTKH criupainu yKpeIuisitoTcsl BOJOPOAHBIMU CBA3SIMH,
BO3ZHUKAIOIIMMH MEXTy KapOOKCHIBHBIMU TPYIaMu U amuHOTpymmamu. [Ipaktiuaecku Bce CO- u NH-
IpyNIbl IPUHUMAIOT YY4acTUE B 00pa30BaHUU BOAOPOIHBIX CBSI3EH.

3. TpeTuuHasi CTPYKTYpa — YKIIAJKa MOJUNEITHIHBIX IIETIeH B TII00YIbI, BO3HUKAIOIIAS B
pe3ylibTaTe BOSHUKHOBEHUSI XUMUYECKUX CBsI3eH (BOJOPOIHBIX, HOHHBIX, TUCYIb(UTHBIX) U
YCTaHOBJICHHSI TUAPOGOOHBIX B3AUMOACUCTBHI MEXKTY PAHKATIAMUA AMUHOKUCIIOTHBIX OCTaTKOB.

4. YeTBepTHYHAasi CTPYKTYPa XapaKTepHa JUIsl CIOKHBIX OEIKOB, MOJIEKYJIBI KOTOPBIX
o0Opa3oBaHbl ABYMS U 00JIe€ TIIO0YITaMH.

YTpara 6eTKOBOI MOJIEKYJI0i CBOEH MPUPOHON CTPYKTYphI Ha3bIBaeTCs AeHaTypanueii. Ona
MOXET BO3HUKHYTD IPU BO3JIEUCTBUH TEMIIEPATYPHl, XUMHUUYECKUX BEIIECTB, IPU HATPEBAHUHU U
O0JTy4eHHH.

Ecnu nipu neHarypauuu He HapyLEHbI IEPBUYHBIE CTPYKTYPBI, TO IPH BOCCTAHOBJICHUHN
HOPMAaJIbHBIX YCIOBUN OEIOK CIOCOOEH BOCCO3/1aTh CBOIO CTPYKTYPY. DTOT MPOIIECC HOCUT
Ha3BaHue peHaTtypaums. Cie10BaTelbHO, BCE 0COOEHHOCTH CTPOEHUs OEJIKa ONPEeSIIOTCS IEPBUYHOMN
CTPYKTYPOM.

CeprnoBUIHOKJICTOYHASI aHEMUS — 3TO HACIICJICTBEHHAS 0OJIE3Hb, IPU KOTOPOU IPUTPOIIHTHI,
Yy4acCTBYIOIINE B IEPEHOCE KUCIOPO/a, BHITTISAIAT HE B BUJIE AMCKA, a IPUHUMAIOT (hopMy cepra.
HenocpeacTBeHHON PpUYMHON U3MEHEHUST (DOPMBI SIBJISIETCS HEOOIBIIIOE M3MEHEHUE XUMUIECKON
CTPYKTYpBI FeMOTJIOONHA (OCHOBHOTO KOMIIOHEHTA 3PUTPOIIUTA).

CUMITOMBI: TIOTEPS TPYAOCIIOCOOHOCTH, TTOCTOSTHHASI OT/BIINIKA, YYAIIEHHOE cepalieOueHue,
MMOHUKEHHBIN UMMYHUTET.

OHUM U3 MPU3HAKOB CEPIIOBUIHOKICTOUYHON aHEMHUH SIBIISIETCS KEITH3HA KOXKHBIX TOKPOBOB.

KoHnTposbHbIe BONPOCHI:

UYro npencrasisioT codboit 6enku?

[Touemy Oenku HeIb3s1 BBIBECTH OHOM hopMysoi?
UYro Takoe nenTuaHast CBSI3b?

YTo nMpoucxoauT MpH ruiponuse oenka?

Urto Takoe neHatypanus 0enka?

UYro Takoe peHarypauus oenka?

KaxoBsl ¢pyHKIIMN O€1KOB B Opranuzme?

Nk L=

IIpakTuyeckas padora Nel(
«Ilimacrmaccesl. Kayuyku. Bosiokna»

He.m,: HU3YIUTH CBOICTBa I1acTMacC, Kay4dyKoOB U BOJIOKOH U O3BHAKOMUTHCA C UX TPUMCHCHUCM.

BricokomonekyinspHble coequHeHs. Peakiuy nonuMepu3anny 1 MOJIMKOHIEHCAIUH.
[Tonumepsl. [lnacTmaccel, BOJIOKHA, Kay4yKH.

BrIcokOMOEeKyIsIpHBIE BEIIECTBA, COCTOSAIINE U3 OOIBIIUX MOJIEKYJ LIETHOTO CTPOCHUS,
Ha3bIBAIOTCS MOJMMEPaMM (OT rpey. «I0JIN» — MHOT'0, «MEPOC» — YacTh).



Mornekyia moivMepa Ha3pIBaeTCs MAKPOMOJIEKYJIOM (OT Tped. «mMaKpoc» — OOIBIION,
JUIMHHBIN). MonekynspHas Macca MaKpOMOJIEKYJ IOCTUTaeT JIECATKOB — COTEH ThICAY (U Jae
MUJUUTMOHOB) @TOMHBIX €UHUII.

CoeaunHeHus, U3 KOTOPHIX 00pa3yrTCs MOJTUMEPBI, HA3bIBAIOTCS MOHOMEPaMHU.

['pymnmna aToMOB, MHOTOKPATHO TIOBTOPSIIOIIASICS B IIEITHOM MAaKPOMOJIEKYJIE, HA3bIBACTCS
€¢ CTPYKTYPHBIM 3BEHOM.

MoHoMepbI — HU3KOMOJIEKYJISIPHBIC BENIECTBA, H3 KOTOPBIX 00Pa3yrTCs TIOJIMMEPHI.

CreneHb MOJTUMEPHU3ANMH — YHCIIO, TTOKA3BIBAIOIICE KOJTHMYECTBO PJIEMEHTAPHBIX 3BEHHEB B
MOJIEKYJIE MTOJINMEPA.

CremneHb oJUMEpHU3AIHA OOBIYHO 0003HAYACTCS MHACKCOM «N» 32 CKOOKaMU, BKITIOYAIOIINMH B
ce0s ctpykrypHoe (MoHOMepHOE) 3BeHO: (—CH,—CH)y—-),.

Knaccupukanus mojsumepon

[Tonumepsl, MAKPOMOJIEKYJIBI KOTOPBIX MIOCTPOCHBI CTPOTO OMPEICICHHBIM CIIOCOOOM,
Ha3bIBAIOT PEryJsipHbIMH.

[TouMep Ha3bIBaETCs CTEPeOPeryJasspHbIM, €CJIM 3aMECTHTEIN R B OCHOBHOM Lienu
makpomosiekyn (—CH,—CHR-),, pacnoyiioxeHsl ynopsiioueHHO.

CrepeoperyJsipHble TIOJUMEPBI 00JIaIAI0T ropas3ao JyYIIUMU CBOHCTBAMH — IJIACTUYHOCTHIO,
HpO“IHOCTI)IO nu TCHHOCTOﬁKOCTBIO; OHHN CHOCO6HBI KpI/ICTaJIJII/I3OBaTI)C$I, B OTJIMYHUC OT HeperﬂﬂpHBIX.

Kaaccndukanus no crpykrype

ITo CTPYKTYPC IMOJIUMEPHLI ACIIATCA HaA: JIHHeﬁHbIe, PA3BE€TBJCHHLIC U ITPOCTPAHCTBCHHDLIE.

JIuneiinbie Pa3BerBiIcHHbIE IIpocTpancTBeHHBIE
Cocrost u3
IIOCJIE0BATENBHOCTH
MaxkpoMoneKyJsl
MTOBTOPSIOLIUXCS 3BEHBEB C
Pa3BETBIEHHBIX UMEIOT XUMHUYECKHUE CBSI3U UMEIOTCS U
OOJIBIIIMM OTHOIIEHUEM
OOKOBBIE OTBETBIIEHUS OT MEXIy LeTsIMHU, 00pa3ys
JUTHHB MOJICIYJIBI X €€ LI€NU, Ha3bIBAEMOI MIPOCTPAHCTBEHHYIO CTPYKT
MIOIIEPEYHOMY pa3Mepy. . . pocip YIO CIPYKTYPY
IJIaBHOM WJIN OCHOBHOM Pesuna, gpenonghopmanvoezuonsoi
L]ennonosa,
Kpaxman € CMOoJbl

NOAUIMUNIEH HUZKO2O
oasnenust, Kanpou

JInHelHbIe — MaKpOMOJIEKYJIbI COCTOSIT U3 MOCJIEI0BATEIbHOCTH MOBTOPSIOIINUXCS 3BEHBEB C
OOJBIITUM OTHOIIIEHUEM JUTHHBI MOJICKYJIBI K €€ TIOTIEpeYHOMY pa3mepy (IeJUTI0I03a, MOTUITHIICH
HU3KOTO JaBJIEHUS, KallPOH).

Pa3BeTBJIeHHBIEe — MaKPOMOJIEKYJIBI KOTOPBIX HMEIOT OOKOBBIE OTBETBIICHUS OT IIETH,
Ha3bIBa€MOM IJIaBHOM WJIM OCHOBHOM (Kpaxmai).

CeTuarble (MIPOCTPAHCTBEHHbIE) — XUMHYECKUE CBS3H UMEIOTCS U MKy LETsIMU (pe3uHa,
beHoapopmManbaAEruIHbIE CMOJIBI).

Kaaccndukanus mo nponcxoxaeHuro

ITo CHOCO6y IMMOJTYUYCHHS TOJIUMEPHI ACTIATCA Ha: NPUPOAHBIC, CHHTCTUYECCKHE U
HCKYCCTBCHHBIC.




CunrernueckKue

IIpupoanbie BOJIOKHA HUckyccTBeHHDbIE
BOJIOKHA
ITosty4yaroT MOJHOCTHIO
ITonyuaror
HenocpencreenHo XUMUYECKHUM TTyTEM B .
MoaudUKaIel HaTypaTbHbIX
CYILECTBYIOT B MPUPOJIC peakusIX MOIMMEPU3ALUU U
MOJIMMEPOB
e XJIONOK MTOJIMKOHICHCAITTH
e ayemammoe 80JOKHO
e wepcmob e Kanpou
. . °  Yewyiouo
*  HaAMYpPAaIbHbILL WETK e HalOH
e BUCKO3A
e JlABCaH

[IpupoaHbie moJIMMepbI HEMOCPEACTBEHHO CYIIECTBYIOT B IIpHpoe (KpaxMmal, LeUi0JI03a U

ap.).

CunreTnyecKHe MOJMMeEPHI MOJIYYaIOT MOJHOCTHI0 XUMUYECKUM IYTEM B PEaKIMIX
MOJIMMEPH3AIUH | MTOJIMKOHCHCAIMH (TIOTUATHIICH, ITOJIMXJIOPBUHIII, (EHOI-(hOpMabICTHIIHBIE
CMOJIBI, METHJIMETAKpUIIAT U T.11.). He uMeroT aHamoros B mpupo/ie.

HckyccTBeHHBIE — MTOTYYAIOT MOJUUKALMEH HATYPATBHBIX TTOJUMEPOB (BUCKO3a —
MoauduIMpoBaHHAs LIEITUTIONI03a, pe3Ha —MOU(UKALIUS HATyPAIbHOTO KayuyKa).

Kaaccndukanus no XuMu4ecKkoMy xapakrtepy

ITo XUMHYCCKOMY XApPaKTEPY U COCTABY IMOJIMMCPLI U XUMHUUYCCKUEC BOJIOKHA OBIBAIOT:
HOJII/IC)(bI/IpHI)Ie, MoJIMaMMAHBIC, 3JIECMCHTOOPraHU4Y€CKHUE (HanpnMep, erM}miflopraaneCKne

MOJIUMEPDHI).
MMoamypupHbie IMosmamuanbie DJIeMEeHTOOPraHUYEeCK
NOJIUMeEpPbI MOJIMMepPbI ue
Coneprkat aTOMbl
Copepxar rpynmy -
COO Conepsxar rpymmy -CO- JIPYTUX XUM. 3JIEMEHTOB
NH,— (xpeMHuUii u ap.).
Jlascan . .
Haitinon, kanpon Kpemnuiiopeanuueckue
(nonusmunenmepegpmanam)
noaumepul

HoaurgupHbie MoJUMepbl — COAEPKAT TPYNNY CIOXHBIX 3¢upos -COO-.
[HoaumamuaHbie NOJMMeEPbI — COAECPKAT NeNTUIHYIO CBs3b -CO-NH,-.
DJ1eMEHTOOPraHN4YecKue MOJUMePbl — COEPKAT aTOMBI IPYTUX XUMHUECKUX dJIEMEHTOB

(momumo C, H, O, N).

Kaaccndukanus no cnocody nossydenust

[Tonumeps! MOTy4atoT JIMO0 PeakUsIMU MOJMMEPH3ALMH, JINO0 MOJIMKOH/IEeHCALH .

IHonumepuzanus

IMoaukoHaencanus




DTO MPHUCOCTHUHEHNE OTHUX MOJICKYI K OO6pazoBanue MoJIMMEpa MPOUCXOAUT 32

JIPYTHUM 32 CYET pa3pbiBa KPATHBIX CBA3EI. cdeT peakiuu 3amereHus. [lpu
ITo6o4HbIE NPOAYKTHI, KAK NIPABUJIO, HE 3TOM 00pa3yeTcs HU3KOMOJIEKYJIAPHBII
o0pa3yrorcs. MO0O0YHBI MPOAYKT.

Ionusmunen, norunponuner u op. Denonghopmanvoecudnas cMoad, KanpoH

Ionumepu3anusi — mpoiecc 06pa3zoBaHusl BBICOKOMOJIEKYIISIPHOTO BellecTBa(IOIMMEpa)
MyTéM MHOTOKPATHOT'O IPUCOEAUHEHUS MOJIEKYJI MOHOMEpA K aKTUBHBIM LIEHTPaM B pacTyllei

MOJICKYJIC ITOJIUMCPA.
HOJIHKOHIICHCﬂHPIﬂ — ponece 06pa3OBaHI/I$I BBICOKOMOJICKYJISIPHBIX COCﬂHHCHHﬁ,

MIPOTEKAIOIINN TI0 MEXaHU3MY 3aMEIICHUS H COIIPOBOXKIAIONIUICS BBIICTICHHEM ITOOOYHBIX
HU3KOMOJIEKYJISIPHBIX MTPOIYKTOB (OOBIUHO 3TO BOJA).
CBoiicTBa NoJ1MMEpPOB

[To cBoiicTBaM MOJIMMEPHI MOKHO Pa3/ICNTh Ha: TEPMOpPeaKTUBHbIE, TEPMOIJIACTHYHbIE H
3J1aCTOMEPBHI.

TepMmopeakTUBHbBIE TepMmonacTuyHbie Jyacromepbl
Mewnsror dhopm
(popmy DacTUYHBIE
MpY HarpeBaHUU U
.. BEIIIECTBA MIPHU Pa3HBIX
HemmaBkue u HedmacTUUHBIC MaTePHAITHI. COXpaHSIOT €€.
TeMrepaTrypax.
DenonghopmanvoecuoHvle cMobl, NOIUYPEMaH Tonusmunen, .
Hamypanvuoiu
NOAUCTUPOITL,
KayuyK, nNoJuxi0ponpeH
NOJIUBUHUIXTIOPUO

TepmopeakTUBHBIE MOJUMEPBI — TUTACTMACCHI, TIepepaboTKa KOTOPBIX B H3CIHUS COMPOBOKIACTCS
HeoOpaTUMON XUMHUYECKOU peakiiuel, MpUBOASIIEH K 00pa30BaHHIO HETIJIABKOTO M HEPACTBOPUMOTO
Marepuana.

Hanpumep, ¢heHondopMaibaeruaHbie CMOJIbI, IOJIMYPETaH.

TepmonjacTUYHBIE MOJTUMEPBI — MEHSIOT (POPMY B HArPETOM COCTOSTHUHU M COXPAHSIOT €€
ITOCJIE OXJIAK ICHMUSI.

Hanpumep, NOJUATHIICH, TOTUCTUPOJ, ITOIUXIOPBUHUI U T. 1.

DJ1acToMepbl — 00J1aJaI0T BEICOKOAIACTUYHBIMU CBOWCTBAMHU B IIIMPOKOM MHTEpBAJIe
TEeMIIepaTyp.

Hanpumep, HaTypaJIbHBIN Kay4yK.

Ionumepu3anusi H NOJTHKOHAEHCAIIMS

IMonumepu3zamus

CreneHb MOJTUMEPHU3ANUMN — HTO YUCIIO, TTOKA3BIBAIOIIECE CKOJIBKO MOJIEKYI MOHOMEpa
COCJIMHHUIIOCh B MAKPOMOJICKYITY.

CTeneHb MOJMMEPHU3aINH 00BIYHO 0003HAYACTCS HHACKCOM «N» 3a CKOOKaMHM, BKITFOYAIOIIUMH B

cebs cTpykrypHoe (MmoHomepHoe) 3BeHo: (—CH,—CH,-),

XapakTepHble NPU3HAKH NOJMMEPU3ALHH.

B ocHoBe monmmMepu3aIum JeKAT peakuus NpucoeIMnHeHUs .

2. Tlonmmepuzanus — HeNnHasi peaKkuus, BKIOYACT CTaAUN HHUITMUPOBAHUS, POCTa U OOPHIBA IICTIH.
DJIEMEHTHBIN COCTaB (MOJEKYISIPHBIC (HOPMYJIIBI) MOHOMEpPA U TOJUMEPa OAMHAKOB.

p—




KaranuzaTopamu noauMepu3anuyd MOTYT ObITh: MeTAJIMYeCKHii HATPHA, EePOKCH/IBI,
KHCJIOPO/J, METAJIOOPraHNYeCcKHe COeIMHEeHN ], KOMILIEKCHbIE COeINHEHUS].

[Tponecc 0Opa3oBaHUs BHICOKOMOJICKYIISPHBIX COSTMHEHUN TTPU COBMECTHON TTOJTMMEPU3AIIAH
IBYX WK 00Jiee pa3IMYHbIX MOHOMEPOB Ha3bIBAIOT COMOJIUMeEpPHU3aIUeii.

KoHTpoJibHbIE BOIPOCHI:
Uto Takoe noaumMepnl?

Ha xakue rpynmsl AensTcsl HOIUMEPHI?

JlaTb onpeniesnieHre miacTMaccam.

JlaTtb onpefienieHre peakiuy MoJIMMEpPU3alluy U MTOJIMKOHIEHCALUH.
Uro Takoe MoHOMEp U nosiuMep? B uem ux otinune?

Ha3zoBute n3BecTHBIE OHOTIOTUMEPHI.

Kakue nBa Buja kaydyka pa3ivyaroT.

Uto Takoe ByJaKkaHu3anus?

A SR SR I o

KT0 nonyuun cunreTnueckuii Kayayk?

IIpakTnyeckas padora Nell
«Ilepuognuecknii 3axkoH u [lepuonuyeckasi cucremMa XuMudeckux iementon . U.
MenpaeieeBa»

Hean: PaccMoTpeTs B3aMOCBS3b COCTaBa U AJIEKTPOHHON CTPYKTYpPhl aTOMOB XUMUYECKUX
3J1IeMeHTOB ¢ ux nosiokenueM B IICXD J[.1.MenzaeneeBa, NepuoJU4HOCTb PACIOI0KEHUS HIIEMEHTOB U
M3MEHEHHE AIIEKTPOHHBIX KOH(PHUTypaHuidi UX aTOMOB, OTBEYAOIIEE IEPUOAUNIHOCTH U3MEHEHHS UX
CBOMWCTB; 3HAUEHHUE MEPUOINYECKOI0 3aKOHA JJIsl pa3BUTHUS HAyKH U AMAJIEKTUKO-MaTepUaIbHOTO
MTOHUMAaHHUS IPUPOJIBIL.

Ilepuoauuecknii 3akoH xumudecknx 1eMmeHToB [[.A. MenneneeBa (coBpeMeHHas
(hopMyIHpOBKa): CBOMCTBA XMMHUECKUX JIEMEHTOB, a TAK)KE MPOCTHIX U CIOKHBIX BEUIECTB, UMU
00pa3zyeMbIX, HAXOASTCS B IEPUOINYECKON 3aBUCUMOCTH OT 3HAUEHUS 3apsija U3 aTOMHBIX SIIED.

Ilepuoanueckas cucrema JI[.. MenaeneeBa — rpaduyeckoe BoIpaKeHHE NEPUOTUIECKOTO
3aKOHa.

EcrecTBeHHBIN psijl XUMUYECKHUX JIEMEHTOB — PsiJT XUMHUYECKUX 3JIEMEHTOB, BEICTPOSHHBIX 110
BO3PACTaHUIO YHCIIA TPOTOHOB B SPAX UX aTOMOB, WJIH, UTO TO KE CaMO€, 10 BO3PACTAHUIO 3apsI0B
siiep ATUX aTroMOB. [1opsIKOBBIN HOMED JIEMEHTA B 3TOM PSly PaBEH YHUCITY MPOTOHOB B siApE JTH0O0TO
aTromMa 3TOT0 dJIEMEHTA.

Tabnuia XuMUYECKHUX JIEMEHTOB CTPOUTCS TYTEM «pa3pe3aHus» eCTEeCTBEHHOTO psijia
XUMHUYECKHUX 3JIEMEHTOB Ha MePHObl (TOPU30HTAILHBIE CTPOKH TA0JIHUIIbI) U O0BEIUHEHUS B TPYIIIHI
(BepTHKAIBHBIE CTOJOIIBI TAOJIUIIBI) DIIEMEHTOB, CO CXOIHBIM JIEKTPOHHBIM CTPOCHHEM aTOMOB.

B 3aBucumoctu ot crnoco6a 00beMHEHSI JIEMEHTOB B TPYIIIHI TA0IHIIA MOXKET
OBITH NJIMHHONEPHOIHOM (B TPYIIIBI COOPAHBI DJIEMEHTHI C OJIMHAKOBBIM YHCIIOM U TUTIOM BAJICHTHBIX
ANIEKTPOHOB) U KOPOTKOMEPHOIHO¥ (B TPYIIBI COOpaHbI SJIEMEHTHI C OJJMHAKOBBIM YHCIIOM BaJI€HTHBIX
AJIEKTPOHOB).

['pymIibl KOPOTKOTIEPUOTHON TAOIHUIIBI IESTCS Ha TIOTPYIIHI (IJ1aBHbIE U MOOOYHbIE),
COBMAAIONIUE C TPYMIAMH JJIMHHONIEPUOTHON TaOIUIIBI.

YV Bcex aTOMOB 3JIEMEHTOB OJHOTO MEPUOa OJJMHAKOBOE YUCIIO AIEKTPOHHBIX CIIOEB, PAaBHOE
HOMEpY nepuoa.

Yucro s5meMeHToB B epuojax: 2, 8, 8, 18, 18, 32, 32. boabIIMHCTBO 371EMEHTOB BOCBMOIO
MepUO/Ia MOTYYEHbl UCKYCCTBEHHO, MOCIEAHUE 3JIEMEHTHI 3TOT0 MEPUO/IA ellIe HE CUHTE3UpOBaHbl. Bee



NIEPUOJIbI, KPOME IEPBOT0 HAUMHAIOTCA € 3JIEMEHTa, oOpasyromiero unienoyHon meraimt (Li, Na, K u 1.
11.), @ 3aKaHYMBAIOTCS DJIEMEHTOM, oOpa3yromuM Onaropoausiii ra3 (He, Ne, Ar, Kr u T. 1.).

B kopoTkoneproaHoii Tabauie — BoceMb TPy, KaXaas U3 KOTOPbIX JCIUTCS Ha 1B
MOArpYHIbI (TJIaBHYIO U MOOOYHYIO), B JUTMHHOIIEPUOJHON TabIUIe — IECTHAALATh IPYIII, KOTOPHIE
HyMEpPYIOTCS puMcKkuMu niudpamu ¢ OykBamu A wim B, Hanpumep: A, 11IB, VIA, VIIB. I'pynma TA
JUTMHHOTICPUO/IHOM TaOJIMIIBI COOTBETCTBYET IIIABHOW MOATPYIIIE MIEPBOM IPYIITBI KOPOTKOIIEPUOTHOM
Tabuiel;, rpymnmna VIIB — moGo4Hol moArpyIine celbMOi TPYIIIbL: OCTalbHbIE — aHAJIOTUYHO.

XapaKkTepuCTUKU XUMHUYECKUX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIIOTCS B TPYIIAX U NEPHOIaX.

3ananus
1. VYka3arp 3JIeMEHT, B aTOME KOTOPOTO: a) 25 MpOTOHOB U 13 31ekTpoHoB, 6) 41 mpoTton u 20

AJIEKTPOHOB.

2. OmpenenuTs ABa 3JEMEHTA, B aTOME KOTOPBIX Ha IMOCJIETHEM SHEPTeTUICCKOM YpOBHE: a) 4
BaJICHTHBIX 3JIEKTPOHA, 0) 7 BAJIGHTHBIX 3JIEKTPOHA.

3. HasBath 1Ba 37eMeHTa, B aTOME KOTOPBIX: @) 3 SHEPreTHYecKuX ypoBHs, 0) 5
SHEPreTUYECKUX YPOBHS.

4. Ha3zoBuTe 371€MEHTbI, UMEIOIINE CICIYIONINE JIEKTPOHHbBIE (POPMYJIBI:
a) 1522522p63sz3p5,
6) 1s72s%2p°®3s%4s’,
B) 15°2s72p°3s*3p®4s?3d'4p®ss'4d’.

5. VYkazarb MECTOIOJIOKCHHE JIEMEHTOB B [leprnoIndeckoil cucTeMe XUMUIECKIX AJIEMEHTOB
J.W. MenneneeBa, HAMUITUTE YJICKTPOHHBIC (DOPMYIIBI aTOMOB JIAHHBIX JIEMEHTOB: a) Ne37,
0) Ne30, B) Ne24, r) Ne50.

6. Yem CXOAHBI M YEM OTIIMYAIOTCS IO COCTABY U30TOIIBI: Q) 4019K 3919K, 0) 3517C1 3717C1.

7. Ha3zoBuUTe TUIIHUNA OKCHUJ B PSAY: OKCHJI KaJbIUsl, OKCH]T KaJIHsl, OKCUJ] YTIIepoa, OKCUJT
MarHusl.

KoHTpoJibHbBIE BONIPOCHI:

1. JlaiiTe onpeneneHre XUMHYECKOTO AJIEMEHTA.

2. Kak onpenenuTs 4uCIo MPOTOHOB, HEHTPOHOB U AJIEKTPOHOB B aToMme? JlokakuTe, 4To
aTOM — 3JIEKTPOHENTpallbHAas YaCTULIA.

3. JlaiiTe onpeaesieHUE U30TOMA.

4. Yucno monbITOK Kiaccu(DUKAIMU XUMUIECKUX 371eMeHToB 10 [[.1. MenneneeBa, cuuras

BapuaHThI Tabnui, gocturano 50. Hekoropsie u3 yuensix (JI. Meiiep, [I. Heronenc)

OY€Hb OJIM3KO MOJOILIN K OTKPBITHIO 3aKOHA. M Bce e UM He yJanoch I0BECTH CBOU

MIOTIBITKY JI0 3aBEPIICHUsI. Y KQXKUTE OCHOBHOM HEJOCTATOK B paboTax BCeX

npenmectseHHUKOB J[.1. MeHneneena.

UTo MoN0KUI B OCHOBY KIacCH(pUKAIMU XUMU4Yeckux snemenToB .M. Menneneen?

HazoBute 1aty OTKpBITHS IEPUOANYECKOTO 3aKOHA M €T0 COBPEMEHHYIO ()OPMYIIUPOBKY.

Kewm u rne pa6oran /.M. MenaeneeB Bo BpeMsi CBOETO BETMKOTO OTKPBHITHS?

Koro JI.1.MeHnaeneeB Ha3bIBall «yKPEMUTEIIMI IEPUOIUYECKOTO 3aKOHA?

el IR AN

IIpakTuyeckas padora Nel2
«CTpoeHue aTOMOB»



Heab: 0600muUTH 3HaHUS 00 MIEKTPOHHOM CTPOCHUH aTOMOB XHMHUYECKUX JIEMEHTOB;
3aKpPENUTh YMEHHS U HAaBBIKU COCTABJICHUS AJICKTPOHHBIX (JOPMYII aTOMOB XUMHUYECKUX IJIEMEHTOB, a
TaKKe uX rpadudeckux n3oopaxkenuii. OTpadboTaTh OCHOBHBIC TIOHSATHUS: «3JIEKTPOHHOE 00JIAKO»,
«aTOMHas OpOUTAIIBY, «PATHYCH.

ATOM COCTOUT U3 ATOMHOTI0 S1/IPA U JIEKTPOHHOH 000J10YKH.

SIapo aToMa cOCTOUT M3 IPOTOHOB (p*) M HEWTPOHOB (nO). Y aTroma BomopoJia SiApO COCTOUT U3
OJITHOTO MPOTOHA.

Yucno npotonos N(p*) paBHo 3apsany saapa (Z) 1 IOpSAKOBOMY HOMEPY SIEMEHTa B
€CTECTBEHHOM DSy DJIEMEHTOB (U B IEPUOAUYECKOM cucTeMe 31eMeHToB). N(p*) = Z

CyMMa ymncia HEeMTpOHOB N(1"), 0603Ha4aEMOr0 npocto OykBO# N, 1 yucia
MIPOTOHOB Z HA3bIBAETCSI MACCOBBIM YHMCJIOM U 0003HauaeTcsi OyKBOH A.

A=Z+N(6)

DnekTpoHHas 000JI04Ka aTOMa COCTOUT U3 ABMXKYIIMXCS BOKPYT sJIpa 3JIEKTPOHOB (€).

Hucno sexkTpoHoB N(e') B 3JIEKTPOHHON 000J10YKEe HEUTPATBLHOTO aTOMa PABHO YHCITY
MIPOTOHOB Z B €rO0 spe.

XHMHUYECKHIi 3JIEeMEeHT — BUJI aTOMOB (COBOKYITHOCTh aTOMOB) C OJIMHAKOBBIM 3apsiJIOM sizipa (¢
OJIMHAKOBBIM YHCJIOM IIPOTOHOB B SpE).

H30T0N — COBOKYITHOCTH ATOMOB OJTHOTO JIEMEHTA C OJJMHAKOBBIM YHCJIOM HEUTPOHOB B sIApe
(WM BHJT aTOMOB C OJJMHAKOBBIM YHCJIOM IPOTOHOB M OJIMHAKOBBIM YHCIIOM HEHTPOHOB B SIIIPE).

Pa3nble H30TOMBI OTIMYAIOTCS APYT OT APYra YUCIOM HEUTPOHOB B SApaX UX aTOMOB.

O603HaueHue OTAEIBHOTO aToMa UM U30TOIIA.

AToOMHAasi OpOUTAJIb — COCTOSTHUE DJIEKTPOHA B aTOME. Y clIOBHOE 0003HaueHue opouTanu — [1.
Kaxxnoii opOuTaii COOTBETCTBYET AJIEKTPOHHOE 00JIAKO.

OpOuTanu pealbHbIX aTOMOB B OCHOBHOM (HEBO30YXICHHOM) COCTOSIHUU OBIBAIOT YETHIPEX
TUIIOB: S, p, d U f.

OpOuTanu 0AHOTO CJI0si 00Pa3yIOT FJIEKTPOHHBI («IHEPreTHYecKnii») YpoBeHb, NX YHEPTHH
OJIMHAKOBHI Y aTOMa BOJIOPOJIa, HO PA3IMYarOTCA y APYTUX aTOMOB.

OaHOTUTTHBIE OPOUTAII OJJHOTO YPOBHS TPYNIUPYIOTCS B 3JIEKTPOHHbIE
(3HepreTru4ecKme) O ypOBHHU:

S-TIOJTyPOBEHB (COCTOMT U3 OJTHON s-0pOUTaANIN), ycIOBHOE 0003HaueHue — .

P-TIOAYPOBEHB (COCTOMT U3 TpeX p-opOuTaneii), ycioBHoe o6o3Hauenue — [T

d-TolypOBEHb (COCTOMT U3 TSATH d-opouTaneit), ycaoBHoe o0o3HaueHue — LTI T

J-TIoIypOBEHb (COCTOUT U3 ceMU f-opOutarnei), yciaoBHoe o0o3HadeHne — [T TTTTT].

OHepruu opouTasel 0JHOro NOYPOBHS OJJUHAKOBBI.

[Tpu 0603HaYeHNN TIOJYPOBHEH K CHMBOITY MTOTypOBHS JO0ABIISIETCSI HOMEP CJI0s (3JIEKTPOHHOTO
YPOBH$), HaripuMmep: 2s, 3p, Sd 03HavaeT s-MoAypOBEHb BTOPOTO YPOBHS, p-IIOTypPOBEHBb TPETHETO
YPOBHSI, d-TIOJTypOBEHbB TISITOTO YPOBHSI.

OO1ee yncao NOypOBHEH HAa OJTHOM YPOBHE paBHO HOMepY ypoBHs n. Ob1iee yncio opouranen
Ha OJJHOM ypOBHE PaBHO 11°. COOTBETCTBEHHO STOMY, 00IIIee UHCIIO 00TAKOB B OHOM CIIOE PABHO
TaKxke 1.

O603nauenus: O — cBoboanHast opOuTans (6€3 3EeKTPOHOB),

e - OpOMTANH C HECTIAPEHHBIM AJIEKTPOHOM,

— opOuTaJb C IEKTPOHHOU MapoH (C IBYMS dJIEKTPOHAMHU ).

[Topsimok 3amosHEHUs SJIEKTPOHAMHU OpOUTaliel aToMa OIpeieNsieTcsl TpeMs 3aKOHaAMH PUPOIbI
(popmynupOBKH JaHBI B IPUIIOKEHUH 2):

BaJjieHTHBIE 3J1eKTPOHBI — IEKTPOHBI aTOMa, KOTOPbIE MOTYT IPUHUMATh y4acTHE B
00pa30BaHMM XMMUYECKHX CBs3€il. Y I000ro aTomMa 3TO BCe BHEIIHUE 3JICKTPOHBI IUTIOC T
MIpe/IBHELTHUE 3JIEKTPOHBL, SHEPTHs KOTOPBIX OoJiblie, yeM y BHeIIHUX. Hanpumep: y aroma Ca
BHEIITHHE SMCKTPOHBI — 4s°, OHU )K€ U BalCHTHBIE; y aToMa Fe BHEIIHYE 2eKTPOHBI — 45°, HO y HEro



ectb 3d° , CTICIOBATEJILHO y aTOMa Kelle3a § BAJIGHTHBIX JJIEKTPOHOB. BanieHTHas anekTpoHHast popmyna
2 2
aroma Kaibelusa — 4s°, a aToma keje3a — 4s 3d°.

3aganusa
1. Hamuumre snextponssle GopMyist st noros: Fe?*, CI', S%, Cu**, Cr”.

2. HanwmmuTe 37eKTpOHHYIO (GopMyiTy aToma kene3a. Kak pacnpenesiroTcs 3JIeKTPOHBI Ha
d - moypoBHe? YKaXHTe BBICIIYIO BAJICHTHOCTb JKeJe3a.

3. CocTaBbTe NEKTPOHHBIC CXEMbI CTPOCHUS MOJIEKYII. B Kakoif MoyieKkyse cBsI3b
koBasieHTHas nossipHasi: a) Clp, 6) Hp, B) HCI, r) NaCl.

KounTpoJibHbIE BONPOCHI:

o Kakoe crpoenue numeer atom?

o Kakue aneMeHTapHbIE YaCTHUIIBI BXOJAT B cocTaB sifpa aroMa? Kak onpenensiercs 3apsn sapa
aToma?

e UYro onpezenser cyMMa IpOTOHOB U HEUTPOHOB?

o JlaiiTe onpeaesieHne XUMUYECKOTO 3JIEMEHTA.

o Kak onpenenuTs 4ucio MpOTOHOB, HEUTPOHOB U JIEKTPOHOB B aToMe? JlOKakuTe, 4YTO aTOM —
3JEKTPOHEUTpaIbHAs YACTULIA.

IIpakTnyeckas padora Nel3
«XHUMHYeCKHE PeaKkIum)

Henab: yronyOuTh 1 0000IIUTH TEOPETUUECKHUE 3HAHUS 00YYAIOIINUXCS 0 XUMHUYECKHUX PEaKIIHIX,
HAyYUTHCS BBIIOHSITH PACUEThI, UCTIONB3YS ()OPMYIIBI.

XuMHYeCKHe peaKIMu — 3TO TaKOW BUJ B3aUMOJEHCTBUS YACTHUIL, KOT/Ia U3 OJHUX
XUMHUYECKUX BELIECTB MOIYYatOTCs APYrUe, OTINYAIOUIMECS OT HUX 10 CBOMCTBAM U CTPOEHUIO.
BemectBa, KoTOphie BCTYNAKT B PEAKINI0 — peareHThl. BelecTsa, KOTopbie 00pa3yloTcs B X0/1e
XUMHUYECKON PEaKIUU — MPOAYKTHI.

B xo1e xumuueckoil peakiuu pa3pyiaroTcs XUMUYECKHUE CBSI3U, U 00pa3yroTCsl HOBBIC.

B xo1e XMMHUUYECKHX peaklUii He MEHSFOTCSL aTOMbI, Y4aCTBYIOIINE B pEAKIIMU. MEeHSEeTCs TOJIBKO
MOPSIZIOK COETMHEHUS aTOMOB B MOJIEKYyJ1ax. Takum 00pa3oB, UUCIO aTOMOB OJHOTO M TOTO YK€ BEIIECTBA
B X0/I€ XUMHUYECKOW PEaKklui HE MEHSETCS.

XUMHYECKUE PEAKIINU KIACCUDHUITUPYIOT 1O Pa3HbIM Mpu3HakaMm. PaccMOTprUM OCHOBHBIE BUIBI
KIacCU(UKALUY XUMHUECKUX PEaKIIUu.

Kunaccudukanus no 4uciy 4 cOCTaBy pearupyouyx BeecTs

[To cocTaBy U 4KCITy pearupyroiux BeIEeCTB pa3AeaioT PeakIliy, MpoTeKatome 6e3
W3MEHEHUS COCTaBa BEIIECTB, U PEAKIINHU, TPOTEKAIOIINE C HK3MEHEHHEM COCTaBa BEIIECTB:

1. Peakuuu, nporexammue 6e3 U3MeHEHHUs1 cOcTaBa BewecTs (A — B)

K TakuM peaknusiM B HeOpraHu4eckoil XMuMHH MOYKHO OTHECTH aJUTOTPOITHBIC TIEPEXOIbI
MPOCTHIX BEIIECTB U3 OAHON MOIU(DUKALNUU B APYTYIO:

Sp0M6nquKaﬂ — Shonoxmmnase

B opranuveckoi XuMHMH K TaKUM PEaKLUSIM OTHOCSITCS peaKlMy U30MePU3aluu, KOT/1a U3
OJIHOTO M30Mepa MOJ IeHCTBUEM KaTalu3aTopa U BHEUTHUX (PaKTOPOB MOJIydaeTcs Apyrou (kak
MPaBUJIO, CTPYKTYPHBII U30MED).

Hanpumep, uzomepusaius Oyrana B 2-MeTHIPONaH (M300yTaH):

CH3-CH2-CH2-CH3 — CH3-CH(CH3)-CH3.

2. Peaknum, npoTreKawuue ¢ K3MeHeHHEM COCTaBa



. Peakuum coenunenusi (A + B + ... — D) — 3T0 Takue peakiuu, B KOTOPIX U3 ABYX U
Oosiee BeleCTB 00pa3yeTcsi OJJHO HOBOE CII0KHOE BellecTBO. B Heopranm4eckoil XUuMHHU K peakusiIM
COEJIMHEHUS OTHOCSTCS PEAKLIMU T'OPEHUS IPOCTHIX BEIIECTB, B3aUMOAEHCTBUE OCHOBHBIX OKCUIOB C
KHMCJIOTHBIMU U Ip. B oprann4yeckoil XMMHH TaKue peaKIIMH Ha3bIBAIOTCS
peakuusMu npucoeuHeHusi. Peakuum npucoeAnHeHus — 3TO TaKHE€ PEAKINU, B XOJ€ KOTOPbIX K
paccMaTpuBaeMOU OpraHu4ecKor MOJIEKYJIE IPUCOEOUHAETCS Ipyras MoneKya. K peakuusam
IIPUCOEANMHEHNS OTHOCATCS PEAKLMY IMAPUPOBaHus (B3aUMOEHCTBUE C
BOJIOPOJIOM), THAPATALMH (IIPUCOETUHEHUE BObI), THAPOTaI0reHMPOBAHNS (IPHCOEINHEHNE
raJIOTeHOBOJIOPO/Ia), MOoJIMMepHu3aus (IPHUCOeINHEHNE MOJIEKYI JPYT K APYTy ¢ 00pa3oBaHHEM
JUIMHHOM LIETIOYKH) U Jp.

Hanpumep, rugparanus :

CH2=CH2 + H, O — CH3-CH2-OH

. Peakuuu pasioxenusi (A — B + C + ...) — 3To Takue peakiuu, B X0Jie KOTOPhIX U3
OJTHOM CIIO’KHOM MOJIEKYJTBI 00pa3yeTcss HECKOIbKO MEHEEe CIIOKHBIX MITU MPOCTHIX BemecTB. [Ipu aTom
MOTYT 00pa30BBIBaThCS KaK MPOCTHIE, TAK U CIIOKHBIE BEIIECTBA.

Hanpumep, npu pa3noXeHUU NEPOKCHIA BOAOPOAA:

2H202 — 2H20 + 02.

B opranu4eckoii XMMHH pa3JIesSOT COOCTBEHHO PEAKIIUH PA3IOKEHUS U PEAKIIHU
oTuiericHUs. Peakunu oTuiernuienusi (3JIMMMHUPOBAHUS) — 9TO TaKUE PEAKIIMH, B X0/I€ KOTOPHIX
MPOUCXOAUT OTPHIB ATOMOB WJIM @TOMHBIX I'PYII OT UCXOAHOW MOJIEKYJIbI IIPU COXPAHEHHUH €€
YIJIEPOHOTO CKEJleTa.

Hanpumep, peakiust oTIIEIIIIEHUS BOJOPOAA (IErHAPUPOBAHUE) OT MPOMNAHA:

C3Hg — C;Hg + Hy

Kaxk npaBuio, B Ha3BaHWM TaKMX PEaKLMM €CTh IPUCTaBKa «e». Peakunu pa3noxeHus B
OpPraHUYEeCKON XMMHUH IPOUCXOJAT, KaK IPaBUIIO, C Pa3pbIBOM YIJIEPOIHOMN LEMH.

Hanpumep, peaknys KpekuHra dyrana (pacuieruieHue Ha 0oJiee mpoCThie MOJICKYJIIbI TPU
HarpeBaHUM WM MOJI ACHCTBUEM KaTallu3aTopa):

CsH,p — CH,4 + C,Hg

. Peakuuu 3aMeieHust — 3TO TAKKE PEAKLUHU, B XOAE KOTOPBIX aTOMBI UJIU TPYIIIIbI
aTOMOB OJJHOTO BEIIECTBA 3aMEIAIOTCA HA aTOMbBI HJIM TPYMIIBI aTOMOB APYroro Beniectsa. B
HEOPraHU4eCcKOM XUMMHU 3TH PEAKLIHUH IIPOUCXOIAT 10 CXEME:

AB + C=AC +B.

Hanpumep, 6osiee akTUBHBIE I'aJI0reHbl BBITECHSIOT MEHEE aKTUBHBIC U3 COCTMHEHUH.

B3anmoaeiicTBre oguaa Kajaus ¢ XJ0pOM:
2KI + C12 — 2KCl1 + I,.

3amenaThCsi MOTYT KaK OTJEIbHBIE aTOMBI, TaK U MOJICKYIIBI.

Hanpumep, npu crijaBieHur MeHee JieTy4He OKCHAbI BBITECHSIOT 0oJ1ee JJeTy4ne U3 coyeil.
Tak, HeneTyuuit OKCHI KPeMHMSl BBITECHSIET OKCHJ yIJIepoa U3 KapOoHaTa HATPUS TIPU CIUIABJICHUU:

N32C03 + SlOz — NaQSi03 + COz

B oprannyeckoil XuMHH pEaKIUH 3aMEIICHUS — 3TO TAKKUE PEAKIMHU, B XOJ€ KOTOPBIX YACTh
OPraHUYecKoi MOJICKYJIbI 3aMellaeTcs Ha Apyrue yactuusbl. [Ipu 3ToM 3aMelieHHas yactuia, Kak
MPaBUJIO, COEUHSIETCS C YACThIO MOJIEKYJIbI-3aMECTUTEIIA.

Hanpumep, peakuys XJ10pMpOBaHUS MeTaHA:

CH4 + Clz — CH3C1 + HCl1

[To yuciy 4acTHIl ¥ COCTaBy MPOIYKTOB B3aUMOJICHCTBUS 3Ta Peakius OONIbIe OX0Ka Ha
peaknuio oomMeHa. TeM He MeHee, 0 MeXaHU3MY TaKasi peaKI[us SBIISICTCS PEaKIel 3aMeleHusI.

. Peaknuu o0MeHa — 3TO TaKHe peakiiu, B X0JI€ KOTOPBIX JIBA CIOKHBIX BEIlIECTBA
0OMEHUBAIOTCA CBOMMH COCTaBHBIMHU YACTIMH:

AB+CD=AC +BD



K peakuusiMm oOMeHa OTHOCATCS peaKIiMi HOHHOT0 00MeHa, TPOTEKAIOIINE B pACTBOPAX;
peakLyy, WITIOCTPUPYIOIINE KUCIOTHO-OCHOBHBIE CBOMCTBA BEILECTB U JPYTHUeE.
IIpumep peakuyu 0OMEHA B HEOPTraHUYECKOH XUMHH — HEUTpaTU3alisl COAHOM KUCI0ThI
1IeJI0YbI0:
NaOH + HCI = NaCl + H,O
IIpumep peakiuu oOMEHa B OPraHMYECKOM XUMUU — B3aUMO/IeiiCTBHE YKCYCHOM KHCJIOTHI €

1Ie104bI0:
CH;-COOH + KOH = CH3-COOK + H,O

Knaccupukanus XuMuueCKMX peakiuid 0 U3MEHEHHUI0 CTeNleHH OKUCJIEHUS 3JIEMEHTOB,
o0pa3yommx BelecTBa

I1o n3MeHeHH IO CTeNeHU OKMCJIEHHUS JIEMEHTOB XUMHUYECKUE PEAKIINH JICTISAT
Ha OKMCJIHUTEJIbHO-BOCCTAHOBUTE/ILHbIE PEAKIMHU, U PEAKIIUU, UYyIMe 0e3 M3MeHEeHUs CTeneHeil
OKHCJIeHHsI XUMHUYECKUX DJIEMEHTOB.

. OxkucIMTeIbHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP) — »To peakiuu, B xoze
KOTOPBIX CTeNeHH OKHUCJIEHHsI BEIIECCTB H3MEHSIIOTCs. [Ipr 5 TOM IPOUCX0IUT OOMEH 3JIeKTPOHAMMU.

B Heopranmueckoii XMuMUM K TaKUM PEAKIUSIM OTHOCSTCS, KaK IMPABHUIIO, PEAKIINU PA3JI0KEHUS,
3aMelIeHUs, COeIMHEHNUS, U BCE PEaKuu, UAYIIHUEe C y4aCTHEeM MPOCTHIX BemlecTB. [l ypaBHUBAaHUS
OBP ucnosnb3yroT METO/T 3JIEKTPOHHOT0 fajiaHca (KOJIUYECTBO OTJAAaHHBIX JIEKTPOHOB JIOJKHO OBITH
PaBHO KOJMYECTBY MOTYUYEHHBIX ) UM METO/ 3JIEKTPOHHO-HOHHOTO fajiaHca.

B opranuyeckoii XuMHMu pa3iensioT pEaKIIMU OKUCICHHUS U BOCCTAHOBIICHHUS, B 3aBUCUMOCTH OT
TOT0, YTO MMPOUCXOTUT C OPraHUYECKOH MOJIEKYIIOH.

Peakuuu okucJIeHHs B OPraHUYECKON XUMHUH — 3TO PEAKIIMH, B XOJI€ KOTOPHIX YMEHbIIAETCS
YHCJI0 ATOMOB BOJAOPO/AA WU YBEIMYMBAETCS YHCIO aTOMOB KHCIIOPO/a B HCXOTHOM OpraHNYeCcKon
MOJICKYJIE.

Hanpumep, oKUCIICHHE dTaHOIA MO ICHCTBUEM OKCHIA MEIH:

CH3-CH2-OH + CuO — CH3-CH=O + HQO + Cu

Peakuuu BocCTAHOBJIEHHSI B OPTAaHMYECKON XUMHUH — 3TO PEAKIIUHU, B X0OJIe
KOTOPBIX YBEJTUYUBAETCH YHUCJI0 ATOMOB BO0PO/1A WM YMEHbIIAETCSI YMCJI0 ATOMOB KUCJIOPO/AA B
OpraHUYECKON MOJIEKYJIE.

HanpuMmep, BOCCTaHOBJICHHE YKCYCHOTO aJ1bJAeru/1a BOJIOPOAOM:

CH3-CH=O +H, — CH3-CH2-OH

. IIpoTosMTHYECKHE PeaKUMU U PeaKu 00MeHa — 3TO TaKhe PeaKIuH, B XOJe
KOTOPBbIE CTENEHN OKUCIIEHUSI aTOMOB HE U3MEHSFOTCHI.

Hanpumep, HeTpanu3anus e1K0ro HaTpa a30THON KM CJIOTOM:

NaOH + HN03 =H,0 + NaNO3

Kaaccndukanmus peakuuii no remiosomy 3¢ dexry

[To TenmoBoMy 3P PEeKTy peakluu pa3aesioT Ha IK30TepMUYecKHe 1 FJHI0TepMHYeCKHe.
IK30TepMUYeCKHE PeAKIINH — 3TO PEAKIIUU, COTIPOBOKIAIOIITUECS BBIICIICHUEM SYHEPTHH B
dbopme TernnoTsl (+Q). K TakuM peakiiusM OTHOCSTCS MOYTH BCE PEAKIINH COSAMHECHHUS.
HckioueHust — peaxiys a30Ta ¢ KHCJI0PoaoM ¢ oOpazoBanreM okcuaa azora (II) —
9HAOTEPMHUECKAS:
N, +0,=2NO-0Q
Peakmust ra3000pa3Horo Boi0poaa ¢ TBEPAbIM HOAOM TaKKe IHAOTEPMHUYECKAS:
H,+L,=2HI-Q
DK30TepMUYECKUE PEAKIIUU, B X0/I€ KOTOPBIX BBIACISAETCS CBET, HA3BIBAIOT PEAKLUSIMU TOPEHMS.
Hanpumep, ropenue merana:
CH4 + 02 = C02 + HQO



Taxoxe IK30TEPMUUYECCKUMHU SABJIAIOTCA:

. peaKkIyy eJOYHbIX MeTAJJIOB C BOJIOM;

. peaKuuu, CONpOBOKAAIOUTUECS B3PbIBOM;

. pasioKEHUE TUXPOMATA aMMOHMS («BYJIKaHUHKY);

. obpazoBanne ammuaka: N, + 3H, = 2NH;;

. peakuy HeHTpaJIu3aluu;

. CHMHTE3 METaHO0.JIa;

. aJTIOMOTEPMUS;

. peakiuy, B KOTOPHIX U3 MeHee CTa0WIbHBIX BellleCTB 00pa3yioTcs 0ojiee cTa0UIbHbIE;
. B OPTaHUYECKOW XUMHUU — PEAKIIMK MPUCOeTMHEHUsI, PCAKIINA TOPEHUsA, OKHCJIEHHUSs 1

7p.
JHI0TepMHUYEeCKHEe PeaKIIMU — JTO PEaKIUH, COMPOBOKIAIONINECS MOTJIOIIeHUEeM YHEPTrUM B
dbopme TeroTsl (— Q). Kak npaBuiio, ¢ MOTJIOMEHUEM TETIOTH HIET OOJIBITUHCTBO
peakuuii pa3JioxeHus (peakiuy, TpeOyroIIKe JIUTEILHOTO HarpeBaHUs).
Hanpumep, pazinoxeHue U3BeCTHIKA:
CaCO;— CaO+CO,-Q
Takxe IJHAOTEPMHUYECKUMH SIBIISIOTCS:

. peakuuu ruapoJIn3a;
. peakuuu, uaylme ToJbLKO IPH HATPEBAHWH;
. peaxiuu, MpoTEeKAIOIIHe TOJLKO MPH 04YeHb BHICOKHX TeMIlepaTypax Wi moj

AeiicTBHEM 2JIeKTPHYECKOro pa3psa.
Hanpumep, peBpalieHie KUCIOpOoa B 030H:
30,=20,—Q
B opranu4eckoii XMMHH C TIOTJIOIEHHAEM TEMIOTH MAYT Peakiuy pasnoxenus. Hanpumep,
KPEKUHT MeHTAHA:
CsHi, — C3Hg + C:;Hg— Q

Kaaccndukanus XuMHYeCKHUX peaKUuii 10 arperaTHOMY COCTOSIHHIO Pearupyomux
BeuecTB (1o ¢ga3oBOMY COCTaBY)

BeniectBa MOTYT CyniecTBOBaTh B TPEX OCHOBHBIX arperaTHbIX COCTOSHUSAX —
TBEPAOM, )KMAKOM U razooopasnom. Ilo pazoBomy coCTOSIHUIO pa3aeistOT
peaKur rOMOreHHbIEe U reTeporeHHbIe.

. I'omorenHsbie peakuMU — ITO TAKUE PEAKLIUH, B KOTOPBIX PEarupyrolIue BEIIeCTBa U
MPOAYKTHI HAXOAATCS B OAHOM (pa3e, ¥ CTOJTKHOBEHUE PEArMPYIOIINX YaCTHULl MPOUCXOIUT BO BCEM
o0BeMe peakIMOHHOU cMecH. K TOMOTeHHBIM peakIisiM OTHOCAT B3aUMOJCHCTBUS :KHAKOCThb-
JKHKOCTD U ra3-ras.

Hanpumep, oOKucIIEeHHE CEPHUCTOIO rasa:

2S02(r) + Oz(r) = 2S03(r)

. I'ereporeHHsie peakuM — 3TO PEAKLUHU, B KOTOPBIX PEAruPyIOIIUE BEIIECTBA U
MPOAYKTHI HAXOAATCSA B pasHbIX (pazax. [Ipy 3TOM CTOTKHOBEHHE pearupyrolnuX YaCTULl IPOUCXOAUT
TOJIbKO HA TPaHMIle CONPUKOCHOBeHHs (pa3. K Takum peakiusiM OTHOCATCS B3aUMOJEHCTBUS ra3-
JKMJAKOCTh, Fa3-TBepaas (pasza, TBepaas-TBepaas, U TBepaas pa3za — KUIAKOCTh.

Hanpumep, B3auMOJelCTBUE YIJIEKHCJIOI0 ra3a U THAPOKCHAA KAJIbLMSA:

COZ(F) + Ca(OH)z(p_p) = CaCO3(TB) + HzO

st knaccupukanuy peakiuii mo ¢azoBoMy COCTOSIHUIO TIOJIE3HO YMETh ONPEAETSAThH (pa30BbIe
COCTOSIHMS BelleCcTB. DTO JIOCTaTOYHO JIETKO CIEJIaTh, UCIIOJIb3YS 3HAHUS O CTPOCHHUH BEIIECTBA, B
YaCTHOCTH, O TUIIAX KPUCTAJUIMYECKON PELIETKH.

BemiecTBa ¢ HOHHOM, aTOMHOM WJIM METAUIHYECKON KPUCTAJJIMYECKOH pelIeTKoM, KaK
MIPaBWJIO TBEP/AbIE IIPH OOBIYHBIX YCIIOBUSX; BEIIECTBA C MOJIEKYJ/ISIPHOI PellIeTKOi, KakK
MPaBUJIO, KMAKOCTH WM I'a3bl MPU OOBIYHBIX YCITOBHUSX.



O6paTI/ITe BHUMAHHC, UYTO ITPHU HArpCBaHWUN HUJIN OXJIAXKICHUHU BCIICCTBA MOTYT MCPCXOAUTDH U3
OOHOT'O (1)33OB01"0 COCTOSAHHUA B APYroe. B takom cliydac HCO6XO,Z[I/IMO OpPUCHTHPOBATLCA HA YCIIOBUA
MIPOBE/ICHUS] KOHKPETHOM peakinu U (pU3MUECKUE CBOMCTBA BEILIECTBA.

Hanpumep, nonydeHre CMHHTEe3-ra3a MpoOUCXOINT IPU OYCHb BRICOKHX TEMITepaTypax, Mpu
KOTOPLIX BOJAA — Iap:

CH4(F) + HZO(F) = CO(F) + 3H2(r)
Taxum 06pa30M, apoBasd KOHBCPCUA ME€TAHA — IOMOI€cHHasi peaKuus.

Knaccm])mcaunﬂ XUMHUYECCKHUX peakum‘fl 0 yYaCTHUI0O KaTaJjiu3aTropa

Karaau3aTop — 3T0 Takoe BEIIECTBO, KOTOPOE YCKOPSET PEaKIHIio, HO HE BXOJIUT B COCTAB
MPOJYKTOB peakiuu. Katanuzarop yuacTByeT B peakiiuu, HO IPaKTUYECKU HE PACXOAYETCs B X0/
peakiuu. YCIOBHO cxeMy JieiicTBus Katanuzaropa K npu B3anmoneiicteuu BemectB A + B MoxxHO
M300pa3uTh TaK:

A + K= AK;
AK+B=AB + K.

B 3aBHCHMOCTH OT HAJTMYMS KaTaau3aTopa Pa3iuyaloT KaTATUTHYECKUE U HEKAaTaTUTUIECKHE
peaxiuu.

. KaraiuTuyeckne peakuum — 3TO PEaKIUHU, KOTOPBIE HIYT C YIaCTHEM KaTalIn3aTOPOB.
Hanpumep, paznoxenue 6eproneroBoit conu: 2KC10; — 2KCI + 30,.

. HekaraauTnyeckue peakiuu — 3TO PEaKIUH, KOTOPbIE UAYT 0€3 yJacTus
KaTajan3aropa.

Hanpumep, ropenue srana: 2C,Hg + 50, = 2CO, + 6H;0.

Bce peakium, npoTekaroiiye ¢ ydacTueM B KIIETKaX JKUBBIX OPraHU3MOB, IPOTEKAIOT C YYaCTUEM
0CO0BIX OEITKOBBIX KaTaIn3aTOpoB — (hepMeHTOB. Takue peaklny Ha3bIBAIOT (PePMEHTATUBHBIMH.

bonee monpoOHO MexaHU3M AeWCTBUS U (HYHKIIUN KaTaIM3aTOPOB PACCMAaTPHUBAIOTCS B
OTJICJIbHOM CTaThe.

Kaaccndukanmus peakuuii mo cnoco6HOCTH NPOTEKaTh B 00PaTHOM HANPaBJIeHUHU
OOpaTnMble peakMM — 3TO PEAKLUHU, KOTOPBIE MOTYT IPOTEKaTh U B IPSMOM, U B U 0OpaTHOM
HaIpaBJICHHUH, T.C. KOrJa IpU JaHHBIX YCIOBUAX NPOAYKTHI pCaKIINH MOT'YT BSaHMOHeﬁCTBOBaTB Apyr C

IPYTOM.
K ob6patumbiM peakiusiMm OTHOCATCS:

. OOJIBIIMHCTBO TOMOTEHHBIX PEAKIINH,

. sTepuduKans;

. peaKIMy THAPOIIN3a;

. THIIPUPOBaHUE-TIETUAPUPOBAHHE,

. rUApaTalus-aeruIpaTanus;

. MOJTyYeHHE aMMHaKa U3 TIPOCTHIX BEIIECTB,

. OKHCJICHHE CEpHUCTOTO rasa,

. MOJTy4eHHUE TaIOTE€HOBO0POA0B (KpoMe (hTOPOBOIOPOIa) U CEPOBOIOPOIA;
. CHHTE3 METaHOJIa;

. MOJIy4eHHUE U pa3iokeHue KapOoOHaTOB U THIPOKApOOHATOB, U T.JI.

HeoOpaTumble peakiuu — 3TO peakui, KOTOPbIE IPOTEKAIOT IPEUMYIIIECTBEHHO B OJTHOM
HaIlpaBJICHUU, T.€. IPOAYKTHI PEAKIINN HE MOTYT B3aUMOJICHCTBOBATH JIPYT C APYIOM IIPU JaHHBIX
YCIIOBHUSIX.

[Tprmepsl HEOOpaTUMBIX peaKIU:

. TOpEHHUE;
(] pC€aKkuuu, UAYIHUE CO B3PLIBOM;
. peakuuy, uaynme ¢ o0pasoBaHUEM rasa, 0caJika Ui BOJbI B PaCTBOpax;

° PACTBOPCHUC CITOYHBIX METAJIJIOB B BOJIC, U IP.



3aganus:

1.

PaccraBbre K03()(PUIIMEHTHI B TPUBEICHHBIX HIKE CXEMaX XUMUYECKUX peakiuid. Jlaiite
XapaKTEPUCTUKY KOKIOW U3 YETHIPEX XMMHUUECKUX PEAKIUN C TOYKU 3PEHMS pa3Iu4HbIX
Kiaccuukanui.
1. b+ N, — NH3T + Q
2. AL + F6203 - AL203 + Fe + Q
3. CaCO3; — CaO + CO2T - Q
4. NaOH + HZSO4 — Nast4 + HQO + Q
Kakoii peakuueil siBisgeTcsi TopeHre aMMuaKa’?
4NH3(F) + 302(r) = 2N2(r) + 6H20(>K) +Q
YcranoBute cooTBeTcTBUE Mexay cxemoit OBP u koadduumentom nepen popmynoit

BOCCTAHOBUTEJIS:
Cxema peakumuu Ko>ppuument
A) NH; + CuO = Cu + N, + H,O 1)2
b) NH; + O, = NO + H,O 2)6
B) HNO; + Cu = Cu(NO3), + NO; + H,O 3)4
) Li+ N, =1;5N 4)1
55
Y CTaHOBUTE COOTBETCTBUE MEXKIY COJIBIO M PEaKIMel CpeIbl pacTBOpa
Coanb Cpena pacTrBopa
A) NH4NO;3 1) Kucmnas
b) K,SO4 2) llenounas
B) CaS 3) HeiitpanbHas
I') Bal,
YcTaHOBHTE COOTBETCTBUE MEKY HA3BAaHHEM COJIM U OTHOIIIEHUEM €€ K THIPOIIH3Y:
Coab OTHoLIeHNEe K THAPOJIHU3Y
A) AI(NO3)3 1) ruaponn3 no KaTHOHY
b) Na,SO4 2) TUAPOIIU3 TI0 AHUOHY
B) K,SO; 3) TUAPOIHN3 TIO KATUOHY U aHUOHY
I') (NH,4),COs3 4) ruaponu3y He MoJIBepraeTcs

I/ICHOJ'IBSYH METOJ 3JICKTPOHHOT'O 6aJ1cha, COCTAaBbTC YPABHCHUEC PCAKIINU:
KI+ H2$O4 — Iz + HQS + KQSO4 + Hzo
OHpe,Z[CJ'II/ITC OKHCJIIUTECJIb 1 BOCCTAHOBHUTCIIb.

Hanummre ypaBHeHuUs peakiuii, mpy MOMOIIY KOTOPBIX MOXKHO OCYIIIECTBUTD CIEIYIOIINE
IIPEBPALICHMUS:



1 P) 3
FeCl, «——Fe —— FeCly — Fe(OH)3

HJ’I?I nepexoga 1 cocraBbTE 3JI€KTp0HHBH71 6anch, YKaXXUTEC OKHUCIUTEIIb U BOCCTAHOBUTCIIb.

8. Ilpwu cropanuu 7 r atriieHa Boiaensercs 350 kJbx termoTel. Onpeaenurte TerioBou dpdexr
pEaKIMH.

9. ®akTopsl, NO3BOJAIOIIUE CMECTUTh XUMUUYECKOE PAaBHOBECHE, IJI PEAKLIUU
2NO(1)+02(r)«<>2NO(1)+Q, B CTOPOHY IPOAYKTOB PEAKIIUU:
1) IloBbilIEHNE TEMIIEPATYPHI U IOHMKEHUE NaBieHus; 2) [lonmkenne Temneparypsl U
nasienus; 3) [lonmxeHne TemnepaTypsl U OBbILIEHUE JaBieHus; 4) [loBblieHne TeMnepaTypsl
U J1aBJICHUS.

KouTpoJbHbIe BOPOCHI:

1. Ha xakue TUIBI JEIAT PEeaKIUu 10 MPU3HAKY «COCTaB U YMCIJIO PEareHTOB U MPOIYKTOB
peakium»?

2. UYro Takoe peaknuu coequHeHus? C KaKUM TETUIOBBIM 3((HEKTOM OHH MPOTEKAI0T?
[IpuBeauTe mpuMepsl ypaBHEHUN PEeaKIMi COeTUHEHUSI.

3. Uro Takoe peakuuu paznoxkenus? C KakuM TeTIOBbIM 3G (HEeKTOM OHU MPOTEKatoT?
[IpuBeauTe mpuMepsl ypaBHEHUN PEAKINI pa3IoKEHUSI.

4. Yem xapakTepu3yloTcs peakiuu 3amenieHusa’? 3anumuTe O0J0K YypaBHEHUH peakuit
3aMeIIeHUSs, XapaKTePU3YIOIUX CBONCTBA rajJOreHOB.

5. Yro Takoe runpous?

6. UYeMm oTIMUAIOTCS peaKIUU THAPOJIN3A OT peakiuii ruaparanun? Yo Mex 1y HUMU
oOmiero?

7. Kaxkue peakiuu Ha3bIBalOT HeoOpaTuMbIMu? [IpruBeuTe MpuMepsbl TAKUX peakuil U3
OpraHMYEeCKON U HEOPraHMYECKON XUMHH, 3aIUIINTE UX YPABHEHHUS.

8. Kaxkue peakuuu HazpiBatoT oOpatuMbiMu? UTo Takoe xumudeckoe paBHoBecue? Kak ero
CMECTUTH?

IIpakTnyeckas padora Neld
«CKOpOCTh XUMHYECKUX PeaKkuuii»

Henab: 3akpenuth 3HaHUE GOPMYJT BBIPAXKEHHSI CKOPOCTH XMMHUECKUX PEaKIIUi, HAyUUThCS
CMelIaTh paBHOBECHE.

H3BecTHO, YTO OJIHU XMMHUYECKHE PEAKIINH MPOTEKAIOT 32 I0JIU CEKYH/IbI, IPYTHE — 32 MUHYTHI,
qackl, CyTKU. Hampumep, pu cuBaHUU pacTBOPOB XJIOpHIa OApuUsi M CEPHON KHCIOTHI MTHOBEHHO
oOpa3zyercst Oenblid 0caoK cyabdara Oapus:

BaCl, + H,SO, — BaSO44 + 2HCI

Haobopor, peakuus p>kaBiieHus Kese3a (KOppo3usi) UIET TaK MEJIEHHO, YTO MPOCJIEINUTH 3a €€
pe3ylbTaTaMu MOXKHO JIUIIIb [0 UCTEYSHHUH UTUTEIHHOTO BpeMeHH. UTOOBI XapaKkTepu30BaTh ObICTPOTY
TEYECHUST XUMHUUIECKOU PCaKnuu, MOJIb3YIOTCA HOHATUEM CKOPOCTH XHUMHYECKOH pP€akIum, KOTOPYIO
0003HayaroT OyKBOH L.



CKOpOoCTh XMMHUYECKOH peakliy (U) ONpeneseTcss U3MEHEHUEM KOHLIEHTPALUK OTHOTO U3
pearupyrouux BeUeCTB WM OJHOTO U3 IPOAYKTOB PEAKIIH B €IMHUILY BPEMEHH.

KonngecTBo BemiecTsa B euHUIEe 00beMa Ha3bIBalOT MOJISIPHON KOHLEHTpanueii; oHa
U3MepseTCs B MOJISIX Ha JIUTP (Mouib/i1). Tak kak Bpemst u3mepsercs B CeKyHAax (MUHYTax, 4acax), TO
MO>KHO BBIBECTH M €AMHHUIIBI U3MEPEHUSI CKOPOCTH XUMUYECKOH peakiuu: 1 Mois/ (J1-¢); 1
KMOJIB/(M°-MHH) | T.1I.

@DakTOpBI, ONPENEIAIOIINE CKOPOCTh XUMUYECKON pEeaKIuu:

1. Ilpupoaa pearupyromux BemecTs.

2. KoHueHTpanusi pearupylouux BemecTB. YBeJINUeHNE KOHLIEHTPAlluu BELIECTB
00yCJIOBIMBAET POCT CKOPOCTU PEAKILIUU.

3. Temneparypa. 3BecTHO, 4TO IPU HArPEBAHUKM CKOPOCTh XMMUUYECKON peaKInu
yBesmmuuBaetcs. B konie XIX B. romtannckuii xumuk . Bant-I'odd chopmynupoBan mpaBuio:

IIpu yBemyennu TemMnepaTtypbl Ha Kaxablie 10 rpaaycoB cKOpoOCTh XUMHUYECKOM peakiumn
yBeqnuuBaercs B 2 — 4 pasa.

BennuuHy y Ha3pIBalOT TeMIepaTypHbIM K03 dpuunenToM peakuun. Ero pusnueckuii cMbich
3aKJIIOYAETCsl B TOM, UTO OH [MOKA3bIBAET, BO CKOJIBKO Pa3 BO3PACTaET CKOPOCTh PEAKIUU IPU
YBEJIMUEHUU TeMIlepaTypsl Ha Kax/ble 10 rpagycoB. IMeHHO 3HaueHNE TeMIIEpaTypHOTO
koa¢dunrenTa s OONBIIUHCTBA PEaKIUi COCTABISAET OT 2 10 4.

4. IloBepXHOCTH CONPUKOCHOBEHHS pearupyoux BemecTB. CKOPOCTh NeTEPOreHHbIX
peaxkuui, T. e. peakluuid, MpOTeKAIOUINX Ha rpaHuIle pa3zaena ¢a3, 3aBUCUT IIPU MTPOUYNX PABHBIX
YCIJIOBUSIX OT CBOMCTB ITOBEPXHOCTHU BeulecTB. Hampumep, pacTepThlil B IOPOIIOK MeJl ObICTpee
pacTBOPSIETCS B COJITHOW KMCIIOTE, YEM PaBHBIM IO Macce KyCOUYeK MeJa.

5. Ucnosib30BaHMe KATAJIM3ATOPOB.

3ananne:
1. TemmneparypHbIif KOOPPHUIHEHT peakiu paBeH 3. Bo CKOIBKO pa3 yBeTHYUTCS CKOPOCTh
peakuuu npy yBeJIMYeHUH TeMieparypbl Ha 30 rpaaycos.
2. TemmneparypHblii KO3ppUIHEHT peakiu paBeH 2. Ha ckoJIbKo rpalycoB HYKHO
YBEIUYUTH TEMIIEPATYPy PEAKLUH, YTOOBI €€ CKOPOCTh YBEIUYMIIACh B § pa3?
3. BriBecTH KOHCTaHTY paBHOBecHUs Ui JaHHOU peakiuu: 2SO, + O, = 2503

KouTtpoJbHble BOonpochI:

UTo Ha3bIBaeTCsI CKOPOCTHIO XUMHUECKOW peakivu?

Kaxkue axTops! BIUSIOT Ha CKOPOCTH PEAKITUN?

Kak 3aBuCHT CKOPOCTh XUMHUYECKON PEaKUU OT KOHIEHTPALIH?
KaxkoBa ponb karanuzaTopa B XUMHUYECKON peakiuu?

Kaxk Ha3biBaeTcs peakiusi, mpoTekaroniasi B IpUCyTCTBUM KaTaau3aropa?

SNk WD =

IIpakTnyeckas padora NelS
«O01masi XapaKTepUCTHKA METAJJIOB MOOOYHBIX MOATPYIID)

He.]'ll): HU3YUYCHUC XUMHUYCCKUX CBOWCTB METAJIJIOB MOOOYHBIX T'pymm 1 ux COGﬂHHeHHﬁ.

Merannbl B nepuogudeckoit cucteme Haxonsares B I, I, I rpynmax, B mo604YHBIX MOATrpymmax
Bcex rpymi. KpoMe Toro, MeTaniamu sBISIOTCs HanOoee Tspkensie aneMeHTsl [V, V, VI u VII rpymm.

Oco0eHHOCThIO CTPOEHHUS AaTOMOB METAIIJIOB SBJISETCS HEOOJIBIIOE YHCIIO JIEKTPOHOB BO
BHEIIHEM 3JIEKTPOHHOM YPOBHE, KaK IIPaBUJIO, HE IPEBBILIAIOIIEE TPEX. ATOMBI METAJJIOB JIETKO OTAAOT
3JIEKTPOHBI U SBIIAIOTCS XOPOIIMMH BOCCTAHOBHUTEISIMH.

Mertasisl 110 UX aKTUBHOCTH PACIIOJIOKEHBI B Psll, HA3bIBAEMBIN JJIEKTPOXUMHUUECKUM PsIIOM
HaIlpsHKEHUH METaJIOB.



Li Rb K Cs Ba Sr Ca Na Mg Be Al Mn Zn Cr Fe Cd Co Ni Sn Pb H Sb Bi Cu Hg Ag Au

MerTasibl, CTOSIIME B 3JEKTPOXUMHUYECKOM Psy HAMPSHDKEHUH METAJIIOB 10 BOAOPO/ia, MOTYT
BBITECHSITh €TI0 U3 PACTBOPOB KHUCIIOT, & BCAKHI METaJUI, CTOSIIHH OFKe K Hadamy psijia, MOKET
BBITECHSTH (BOCCTAHABIIMBATH) MOCJIEAYIOIINE U3 PACTBOPOB UX COJICH.

1.MeTaisl, pacroyioKeHHbBIE B HAYaJIe PSAa - OT JIUTHSI 0 MarHUSI —BOCCTaHABIIMBAIOT BOJOPOT
13 BOJIbI C 00Opa30BaHUEM IIENOYH:

2Na + 2HOH — 2NaOH + H,1.

2. Metaibsl MeHee akTUBHBIE (OT MapraHiia J1o >keje3a), BOCCTaHaABIIMBAas U3 BOJbI BOAOPO/I,

00pa3yrT OKCUIBI:
3Fe + 4H20 - Fe304 + 4H2T

3.MeTtabl pearupyrot ¢ Kuciaoramu. B3anMoaelicTBre METaJIOB 3aBUCUT OT UX aKTUBHOCTH
(CM. DJIEKTPOXUMHUYECKUM PSIOM HAMPSHKCHUI METAIIJIOB) U OT KOHI[EHTPAIIUU KUCIOTHI:

a) kucnotel HCI, H3PO4, HySO4pass.) pearupyroT co Bcemu Metaiiamu (kpome Pb), koTopsle
CTOAT B PSIIy HAMPSHKEHUH 10 BOJOPO/IA, TIPU ATOM BBIJIEISIETCS BOJOPO/T;

Zn + 2HCI1 — ZnCl; + H,1.

0) konueHnTpupoBanHas H,SO,4 npu HarpeBaHUM pearupyer co BCEMU MeTallJIaMU
(xpome Pt 1 Au), Ipu 5TOM BOZOPOJ HE BBIACISACTCS; C TSIKEIBIMHA (ILIOTHOCTB 5 I/ M) MeTaiaMu
oGpasyer ra3z SO, (okcuy cepsl (IV)); ¢ Gollee aKTHBHBIMHU JICTKHMH (ILIOTHOCTb °) METaJLUIaMH
BeIfeisieTcss HyS (cepoBomopon):

Cu +2H2SO4 (xonm) —> CllSO4 + 2H20 + SOzT

B) KoHIIeHTpUpoBaHHass HNO;3 ¢ IIeTOYHBIME U IEIIOYHO3EMETbHBIMU METAIIIAME 00pa3yeT

ra3z N,O — okcun azota (IV), ¢ npyrumu tspxensiMu Metaiamu — okeua azota (IV) NO;:
Ca+ 10HNO3(K0HH.) — Ca(NO3)2 + NzO +5 HzO
Cu+ 4HNO3(K0H“_) — Cu(NO3)2 + NOZ +2 HzO

r) pa3zbasnennas HNO; B3anMOACHCTBYET C MISIIOYHBIMU U MIEI0Y-HO3EMETbHBIMUA METAIIJIAMH, a
takxke ¢ Zn, Fe, Sn, npu 3Tom Beigensercsa ra3 NH; (ammuak) winu obpasyercs conb ammonust (NHs +
HNO; =NH,NO3), IpH peakiu ¢ OCTaIbHBIMH METAIUIAMH (ILIOTHOCTB 5 I/ CM°) 06pasyeTcst OKCHT
azorta (II) NO:

Ca+ 10HNO3(pa35_) — 4C3(N03)2 + NH4NO3 +3 HzO
Cu + 4HNO3(pa35,) - 3Cll(NO3)2 +2NO + 4H,0
1) kucnotsel HyCO3,H,SO3, CH3COOH — cnabbie, B3auMOIEHCTBYIOT ¢ aKTUBHBIMU METaJJIAMU:
2CH3;COOH + 2Na — 2CH3COONa + H,

4. KaxIp1id TOCIIeYIOINN METAIIIT MOXKET OBITh BOCCTAHOBJICH M3 PACTBOPA COJH MPEIABITYITIM
metaiiom: Fe + CuSO4 — FeSOy4 + Cu.

IMepexoaHbie MeTaNIbI pacoioskeHbl B [lepuonnyeckoii cucreme ¢ 4 1o 7 mepuo.
[lepexomHbIe METaIIbI, CHMBOJIBI KOTOPBIX PACIONOKEHBI B CaMOi Tabnuile, Ha3bIBatOT d-3JieMeHTaMu,
a T€ AJIEMEHTBI, CHMBOJIBI KOTOPBIX PACIOJIOKEHBI B HUKHEH yacTu [lepruoauieckoil CHCTEMEI,
Ha3bIBAIOT JIAHTAHOMIAMHU U aKTUHOUAMU Wi f-37eMeHTaMu.

Amgbomepnuie oKkcuowt - OKCUABI MEPEXOIHBIX METAJLIIOB.

Ceoiicmea.

1. AMdoTepHbIe OKCH/IBI HE PACTBOPSIFOTCS B BOJIE.

2. AM(doTepHBIe OKCUIBI, Pearupysi C OCHOBHBIMHU U C KUCIIOTHBIMU OKCHJIaMH, Tal0T COJIH:

AlLO; + K;0 —> 21(14’02,
ALO;s; + 3503 > Alz(SO4)3.
3. AmdoTepHbIe OKCUIBI, pearupysi ¢ OCHOBHBIMU HIIM KUCIOTHBIMH THAPOKCUIAMHU, JAOT COJIH:
ZnO + 2KOH — K,Zn0; + H,0,
Zn0O + H,SO4 —» ZnSO4 + H,O

4. CooTBeTcTBYyIOMINE aM(pOTEPHBIM OKCUAAM THAPOKCHIBI 001aat0T aMPOTEPHBIMU
CBOWCTBaMH:

Zn(OH), > Zn** + 20H - kak ocnosanue



H,Zn0; — 2H" + Zn0,> - kax kucioma
AmdoTepHbIe THAPOKCHABI - TO TAKUE THAPOKCHU/IBI, TI€ paCTBOPEHHAS B BOJIE YaCTh,
JTUCCOIIMUPYET HA KaTHUOHBI BOJIOPO/Ia, METAJLJIA U AaHUOHBI TUAPOKCH/IA U KUCIIOTHOTO OCTaTKa.
Zn(OH), S Zn** + 20H', H,ZnO0, S 2H' + ZnO,™
Ilonyuenue:
1.B3aumoericTBHEM MEPEXOHBIX METAILIOB (TIOCTIE yIaIeHUs OKCUIHOM TUICHKH) C BOJIOM:
2Al + 6H20 = 2A1(OH);3+ 3H,1
2.B3aumMoencTBie coyeil co HIeI0UYaMu:
ZnCl; + 2KOH — Zn(OH),3 + 2KC(Cl
3. B3aumoaeHCcTBHEM COJICH C KMCIOTAMM:
Na[Al(OH)4] + HC1 —»> AI(OH)33+ NaCl + H,O
Ceoiicmea:
1. uccomuupyeT Ha MOHBI PACTBOPEHHAS B BOJIC YaCTh aM()OTEPHOTO
rugpokerga: Zn(OH), S Zn(OH)* + OH' S Zn** + 20H
H,Zn0, S HZnO* + H' SZn0,” + 2H*
2. B3auMojieiicTBUE ¢ KUCIIOTHBIMU OKCHJIAMU, KUCJIOTAMH Y KUCIIBIMH COJISIMHU:
2CI‘(OH)3 + 3SO3 - CI'z(SO4)3 + 3H,0
Al(OH)3 + 3HBr — AlBr; + 3H,0
ZH(OH)2+ 2NaHSO4 - Zl’lSO4 + Nast4 + 2H20
3. B3auMoeicTBYyIOT C OCHOBHBIMH OKCHIAMH, OCHOBAHUSMU U OCHOBHBIMH COJISIMU:
ZD(OH)Z + LizO - LizZHOz + HzO
Zn(OH), + Ba(OH), ->BaZnO, + 2H,0
4. ITonBepraroTcs pasiioKeHHUIO MTPU HAarPEBAHHH
2Al(OH)3 - A1203 + 3H20
3aganus:
1. Kakoii 06beM Bo3ayxa (H.y.) moTpeOyeTcs uisl Ckuranus 36 © Maruus, coaepxkariero 25%
okcua atoro Meraia? (O0bemMHast 10J1 KMciopoia B Bo3ayxe coctasisier 0,21.)
2. Kakoif 06bem Bogoposa (H.y.) MOKeT ObITh MOJYy4€eH IpU pacTBOpeHUHU B Boje 120 mr
KaJIbLUsl, €CIIU BhIXOJ ra3a cocTaBiseT 80% OT TeopeTndecKu
BO3MOXKHOT0?
3. Mo’XHO 71 IOJIYYUTh BOJOPO/I B3aUMOJIEHCTBIEM CBHUHIIA C pAaCTBOPOM CEPHOM KHUCIOTHI?
[Touemy?
4. Onpenenute K03GOUIIMEHTHI B CASAYIONIEM YPaBHEHUH PEAKIIMH, UCTIONIB3YS METO/I
anekTpoHHoro 6ananca: Ca + HNO3;—Ca(NO3),+ NH4sNO;+ H,O
5. Kakoii noH MposiBIISIET B 3TON PEaKIIMH OKUCIUTENbHbIE CBONCTBA?

KoHnTpoJsbHbBIE BONIPOCHI:
1. I'me pacmosioxeHbl METAJIIBI B IEPUOIUIECKON crucTeme?
2. Kakux »neMeHTOB O0JbIle: METAJUIOB MJIH HEMETAILIOB?
3. N3o0pasute pacmpeaeneHne IeKTPOHOB 10 YPOBHSAM Y METAJIOB U UX JIEKTPOHHBIE KOHPHUTYpaITUn
(TUTHH, MarHum, aTIFOMUHMI)?
4. KakoBbl 0COOEHHOCTH CTPOEHUSI aTOMOB METAJLJIOB?
5. Kak pacnonaratorcs MeTajibl B IEPUOANYECKON cucTeme?
6. Kak n3MeHsI0TCSI CBOMCTBA METAIUIOB B MEPUOANIECKON crcTeMe?
7. OT yero 3aBUCAT CBOMCTBA METAJIIIOB?

8. Kakumu 0COOEHHOCTSMHU CTPOCHHUS OTIMYAIOTCS: a) aToOMbl; 0) KpucTauibl MeTamioB? Kak wux

CTPOEHHME ONpENENseT CBOMCTBa JTOro Kiacca BemecTB? KakuM OJHUM CIIOBOM  MOXKHO
OXapaKTepU30BaTh XMMHYECKHE CBOMCTBA METaJIOB?



9. Uro Takoe AIEKTPOXMMHUYECKUH psA HanpshkeHUM MmertauioB? KakuMu IByms IpaBWiIaMH psla
HanpsHKEHUN XapaKTepU3YIOTCS CBOMCTBA METAIIIIOB?

10. Kakue ycnoBust HECOOXOAMMBI JIJIsi B3AUMOJACHCTBHSI METAIIIOB C PACTBOPAMH KUCIIOT?

11. Kakue ycrnoBust HEOOXOIUMBI JIJIs1 B3aUMOICHCTBHUS METAIOB C PACTBOPAMHM COJICH?

12. Yro Takoe koppo3ust metayiioB? Kakue BUbI KOPPO3UU pa3IuyaroT?

IIpakTnyeckas padora Nel6
«O01mas xapakTepucTHKa HEMETAJJIOB)

HCJIL: HU3Y4YUTh XUMHUYCCKHUEC U (1)I/I3I/ILI€CKI/IG CBOMCTBa HEMETAJJIOB.

HeMmeramibl — 3T0 XMMUYECKHE AJIEMEHTBI, aTOMbI KOTOPBIX IPUHUMAIOT 3JIEKTPOHBI IS
3aBEpIICHHS BHEITHETO YHEPTETUUECKOTO YPOBHS, 00pa3ys Mpu 3TOM OTPUIATEIHLHO 3apsHKEHHBIC HOHBI.

Ecnu B [lepuoanueckoit cucreMe MpoBECTH AUAaroHajib OT OOpa K acTaTy, TO CIIpaBa BBEpPX IO
JIUaroHalv OyAyT HaXOAUTHCS AIIEMEHThI-HEMETaJIIbI, & CJIeBa CHU3Y — METAJUIbI, K HUM K€ OTHOCSATCS
3JIEMEHTHI BCEX MOOOUYHBIX MOJATPYIII, JAHTAHOUABI M AKTHHOU I, DJIEMEHTHI, PACOJI0KEHHbIE BOIU3U
JUaroHallv, HarpuMep, OCpUIUIHNA, ATFOMUHHNA, TUTAH, TePMaHUi, CypbMa, 001a/1al0T JBOMCTBECHHBIM
XapaKTEPOM U OTHOCSTCS K METaUIONaM. DJIE€MEHThI-HEMETAILIbL: S-3JIEMEHT — BOJOPO/; P-3JIEMEHTHI
13 rpynmsl — 60p; 14 Tpymnmnsl — yriuepoa u KpeMHUi; 15 rpynmsl — a3ot, Gochop ¥ MBIIBSK, 16 rpymisl
— KUCJIOPOJI, cepa, CeJIeH U TEJUTyp U BCE 3JeMEHTHI 17 rpymisl — ¢pTop, XJIop, OpoM, o u acTart.
DneMeHTHI 18 rpynibl — MHEPTHBIE ra3bl, 3aHUMAIOT 0CO00€ MOJI0KEHNE, OHH UMEIOT MTOJIHOCTHIO
3aBEPILCHHBIN BHEIIHUNA 3JIEKTPOHHBIN CIOU U 3aHUMAIOT MPOMEXYTOUYHOE MOJIOKEHUE MEKIY
METaJJIaMH B HeMeTaJlaMu. VIX MHOT/1a OTHOCAT K HeMeTaliaM, HO (hopMalibHO, 110 PU3NICCKUM
MIPU3HAKAM.

du3nyecKue CBOMCTBAa HEMETAJJIOB

Ecnu 607p1IMHCTBO 37IEMEHTOB-METAIJIOB HE OKPAILIEHbI, UCKITIOYEHHE COCTABIISIIOT TOJIBKO MEh
Y 30JI0TO, TO IPAKTHYECKH BCE HEMETAILIBI UMEIOT CBOM IBET: (DTOP — OPAHIKEBO->KEITHIH, XJIOP —
3eJIEHOBATO-KENThIN, OPOM — KUPIIMYHO-KPACHBIH, 011 — pHOIEeTOBBIH, cepa — xxenrtas, hochop MOKeT
OBbITH OEBIM, KPACHBIM U YEPHBIM, a KUIAKUN KUCIOPO — roiy0oil.

Bce HemeTanipl He MPOBOJAT TETUIO M AJEKTPUUECKUHN TOK, MOCKOIBKY Y HUX HET CBOOOIHBIX
HOCHUTEJEH 3apsia — HIEKTPOHOB, BCE OHU UCIOJIb30BAHBI JIJIs1 00pa30BaHMSI XUMUUECKUX CBSI3CH.
Kpucrannsl HeMeTalIoB HeMJIacCTUYHBIE U XPYIIKHE, TaK Kak J1to0as gedopmaliis IpuBOAUT K
Pa3pyIICHUIO XUMUYECKUX CBsA3EH. BOJIBIIMHCTBO U3 HEMETAIIJIOB HE UMEIOT METAJUTMUECKOTo OJiecKa.

®duznyeckue CBOWCTBAa HEMETAIUIOB Pa3HOO0Pa3HbI M 00YCIOBIEHBI PA3HBIM TUIIOM
KPUCTAJUTMYECKUX PEIIETOK.

XUMHUYECKUE CBOWCTBA HEMETAIIOB

XUMHUYECKHUE IJIEMEHThI-HEMETaJUIbl MOTYT IIPOSBIISITh KaK OKHCIUTEIbHBIE, TaK U
BOCCTAHOBUTEJIbHBIE CBOMCTBA, B 3aBUCUMOCTH OT XMMHYECKOT0 IIPEBPALLEHHUS], B KOTOPOM OHU
MPUHUMAIOT yJacTHeE.

ATOMBI CAaMOT0 IEKTPOOTPUIIATENLHOTO dJIEMEHTa — PTOpa — HE CIIOCOOHBI OT/1aBaTh
AJIEKTPOHBI, OH BCET/Ia IPOSIBIISIET TOJIBKO OKUCIUTEIBHBIC CBOMCTBA, IPYTHE DIEMEHTHI MOTYT
MPOSIBJISATH U BOCCTAHOBUTEJbHBIE CBOMCTBA, XOTSI HAMHOTO B MEHBIIEH CTENEHU, YEM METAJUIBI.
Haunbonee cumbHBIMU OKUCTUTENSIMU SBIISIOTCS GTOP, KUCIOPO M XJIOP, TPEUMYIIIECTBEHHO
BOCCTaHOBUTEIbHBIE CBOMCTBA MPOSBIISIOT BOAOPO, O0p, yriiepo, KpeMHu, Gpochop, MBIIITBSIK U
Temtyp. [IpoMexyTouHbIE OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIE CBOMCTBA UMEIOT a30T, cepa, HOI.

B3aumoaeiicTBie ¢ NpPOCTHIMH BeLeCTBAMH

Bzaumooeiicmeue c memannamu:

2Na + ClI, = 2NaC(l,
Fe + S =FeS,
6Li + N, = 2L13N,
2Ca + O, =2Ca0



B OTUX CIIyYasiX HCMCTAJUJIBI ITPOABJIAIOT OKUCIUTCIIBHBIC CBOﬁCTBa, OHU MMIPUHUMAIOT 3JICKTPOHBI,
06p33y5[ OTpULATEIIBHO 3aPsA’KCHHBIC YaCTUIIBI.
B3aumooeiicmeue c opyecumu Hememannamu:
- B3aHMOHCﬁCTBYH C BOJAOpPOOAOM, OOJBIINHCTBO HEMETAIIOB IIPOABJIACT OKUCIUTEIIBHBIC
CBOICTBa, 00pa3ys JIeTyure BOIOPOAHBIC COSAMHCHHS — KOBAJICHTHBIC THAPUIBL:
3H, + N, = 2NH3,
H, + Br, = 2HBr;
- B3aUMOJICHCTBYS C KUCIOPOJOM, BCE HEMETAILIbI, KpoMe (DTOpa, MPOSBIISIOT
BOCCTAHOBHTEJIBbHEIE CBOIICTBA:
S + 0, =S0,,
4P + 502 = 2P205;
- [Ipn BSaHMOHeﬁCTBI/IH C (bTOpOM (I)TOp SABJIICTCA OKUCIIUTEIIEM, & KUCIIOPOd — BOCCTAHOBUTECIIEM:
2F2 + 02 = 2OF2;
- HEMETaJIJIbl B3aUMOJICHCTBYIOT MEXKIy CO00M, 00JIee ANEKTPOOTPHUIIATEIHHBIA METAJLT UTPACT
POJIb OKHUCJIUTECIISA, MCHECC 3J’IeKTp00TpI/ILIaT€J'IBHBH‘/JI — POJIb BOCCTAHOBUTCIIA:
S +3F, = SF6,
C+ 2C12 = CC14

3aganusa:

1 Onpenenute, BO CKOJBKO pa3 TsKeTee (JIerde) Bo3ayxa KUCIOPO/, YIICKHUCIIbIHN Ta3,
BOJIOPO/I, T. €. ONPEICIUTE OTHOCUTEIILHYIO TUIOTHOCTD ATHX Ta30B MO BO3AYXY (Dyosy)-

2 3Has 00BbEeMHBIN COCTaB BO3/IyXa, HAWNTE KOJTMYECTBO BEIIECTBA KaXKAO0I0 ra3a: a3oTa u
kucioposa — B 100 1 Bo3ayxa npu H.y.

3 OmpenenuTte YUCIO MOJIEKYI: a) KHCIopoaa, 0) a3oTa, coaepkamuxcs B 22,4 11 Bo3ayxa
IpH H.Y.

4 Berunciure 00beM Bo3ayxa (H.y.), KOTOPBIH moTpedyercs st coxuranus 20
M® CEPOBOIOPOIA, ECITH TIPH ITOM 00pasyroTCs Boxa 1 okcH cepsl (IV). BerauciunTe Maccy 3Toro
BO3/YyXa.

5. Beruncnute Maccy ocazika, 00pa3oBaBLIETOCs B pe3yibTaTe J00aBIeHUS THAPOKCHIA
kanus K 19 r pacTBopa Xj0puaa Marausi ¢ MaccoBoi fomeit conu 5%.

6. 3anuimMTe ypaBHEHUS OKUCINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI C yUaCTUEM
HEMETaJIOB, YKa)KUTE OKUCIIUTENb U BOCCTAHOBUTEIb:

a) Clz + Hzo —F
6) C + 2H,SO, (koHm.) —*

KouTtpoJibHble BONPOCHI:

1. Kakue 13 yka3zaHHBIX 3JIEMEHTOB OTHOCATCS K HeMeTamuiam: Li, Na, He, N, Pb, P, Si, Xe, As,
Fe, Zn, At, I, C?

2. HazoBuTe HEMeTaLIbl, KOTOPbIE B HOPMAIIBHBIX YCIOBUSX SBIISIOTCS Ta3000pa3HBIMU,
KUJTKUMH U TBEPIBIMH?

3. [Touemy 3€MEHTHI TIIaBHOW MOATPYIIBI BOCHMOM TPYIITBI HA3bIBAIOTCS 0JIATOPOTHBIMH
razamu? [lepeunciure ux.

4. HazoBuTe Bce HEMETAIUIBI, aTOMBI KOTOPHIX UMEIOT KOH(PUTYPAIIUIO BHEITHETO CIIOS: nsznp5;
nsznp3.

5. Kakwue criocoOsI monyueHus HemeTamioB Bl 3HaeTe?

6. Kakumu gu3ndeckiMu CBOMCTBAMU XapaKTEPU3yIOTCS HEMETAILIbI?

7. [Touemy aTOMBbI HEMETAIIOB B XUMHUYECKUX PEAKITUSAX MOTYT SIBJSTHCSA U OKUCITUTEISIMU, 1
BOCCTAHOBUTEISIMU?

8. Kakne xumMu4eckrne CBOMCTBA XapaKTEPHBI JJIsI HEMETAJIIOB?
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9. IlpuBenuTe NpUMepsl IPUMEHEHUS HEMETAILIOB.
10. CpaBHuTENBHAS XapaKTEPUCTUKA METAJJIOB U HEMETAJIIIOB.

IIpakTuyeckasi pa6ora Nel7
«CBfI3b HEOPTOHUYECKUX H OPTAHUYECKHUX COeTHHEHMII»

IIe.m:: HAaYYUTBHCA XapaKTCPHU30BATh B3aUMOCBA3b MCIKAY OCHOBHBIMH KJIaCCaAMU BCUICCTB
OpraHquCKOﬁ n HeOpFaHH‘ICCKOﬁ XUMHHU U ITPAaBHUIIBHO COCTABJIATH CXCMbI npeBpameHI/Iﬁ " pe€HIaTh UX;
AaTb MPEACTABJICHUC O CAUMHCTBC OPraHNYCCKNUX U HCOPraHMICCKUX BCIICCTB, 00 MX B3aMMOCBSI3H.

Heopranuyeckasi XUMHUS U3yuaent C80OUCHIE U NPEGPAUEHUA HEOP2AHUYECKUX
(MunepanvHvix) coeOuHeHuil.

Bce BemecTBa eisaTCs Ha MPOCTHIE U CIOXHBIE. IIpocmoe éewecmeo npedcmasisem coooi
20MOamoMHoe (U3 amomos 00H020 3emenma) xumuueckoe coeounenue (C, O,, Ny, Na).

Cnoacnote éemgecmea cocmoam uz 08yx uu oonee snemenmos (HO, HySOu) u no cocmasy
Ppazoensomes Ha OuHapHvle (08YXamomMHubvle) U MHO209eMEeHMHbLE COeOUHEHUSL.

Bce mpocTeie BemecTBa Moapa3ieisioTCs Ha Memasiibl U Hememanivl. MeTaibl i HeMEeTaILTbI
pa3nuyarTcs Mo PU3NYECKUM CBOMCTBAM, KOTOPBIE MPOSBISIOTCS Y COOTBETCTBYIOIIUX MPOCTHIX
BemiecTB. /st MeTalIOB XapaKTEePHBI BBICOKAsS TETUIO- U AJICKTPUYECKasi IIPOBOJIUMOCTb,
crenupuIecKuii MeTaTndeckuii 0J1ecK, KOBKOCTb, IMJIACTUYHOCTD U T.11. OU3NYECKUE CBOWCTBA
HEMETAJIJIOB CYIIECTBEHHO OTJIMYAIOTCS: OHH XPYIKHE, 00JIaal0T HU3KOH TEIUIO- U AJICKTPUICCKOM
MIPOBOAMMOCTBIO U T.I1. Paznuuust Mex 1y MeTalulaMH U HEMETaIlJIaMH MPOSIBISIFOTCS] B UX XUMHUYECKUX
CBOMCTBAX: JJII METAJJIOB XapaKTePHbI OCHOBHBIE CBOWCTBA OKCUIOB U THJIPOKCHJIOB,
BOCCTAaHOBUTENBHOE JICWCTBUE; I HEMETAIIJIOB — KMUCIIOTHBIM XapaKTep OKCHIOB U TUIPOKCUIIOB,
OKHUCJIUTEIbHASI AKTHBHOCTb. J[elIeHre XMMIYECKHUX 3JIEMECHTOB Ha METAJLIBl U HEMETaJLTbI
OTHOCHUTEIBHO, T. K. CYIIECTBYIOT aM(pOTEPHBIC DIIEMEHTHI.

K BaykHEHIIIMM HEOPTaHMYECKUM BEIICCTBAM OTHOCSTCS COCTMHEHUS JIEMEHTOB C KHCIOPOJIOM
(oxcuowl), ranioreHaMu (2anoeenudsbl UM 2aiudvl), a30TOM (HUmMpuosbt), yriepoaom (kapouovt),
OCHOBAHWUSI, KUCJIOTBI, COJTH | JIp.

OcCHOBaHMS — C/I0)CHBIE 8eULECHIBA, 8 COCHIAE KON OPBIX 6X00AN ANOMbL MEMAla U
auopokcozpynnot OH . [l[enouu — pacmeopumvle ocnosanusi: NaOH — runpoxcun Hatpusi, KOH —
ruapokcua kanusi, Ca(OH), — THOPOKCUT KalbIHsl; Hepacmeopumvle ochosanus: Zn(OH ); — TUIPOKCH]T
uunka, Fe(OH); — ruapokcu sxenesa (I11) u ap.

KuCII0TBI — crosichble 6euiecmea, 6 cocmae KOmopuix 6xooam uonst 6000pooa H', cnocoonvie
3amMeuiamsbca Ha MemaJil, U Kucaomuwlii ocmamok. CuinbHbie KUCIOTH: H>,SO4 — cepHas
kucnora, HCI — xnopoBogopoHas (constHast) kuciaora, HNOj; — a30THasi KUCIIOTa; KUCIOTHI CpeTHei
cunbl: HF — ¢pTopoBogopoaHast (miaBukoBas) kucnota, H;PO4 — docdopnas kucnora, H>SO0; —
CepHHUCTas KUCIIOTA; ciadble KUCTOThI: H,S — cepoBopopoaHas kucnota, H;CO; — yronbHas
kucinora, H,Si0; — xpemuueas, HNO, — a30TUCTast KUCTIOTA U JIp.

Conu — coedunenusn, odpazyroujue npu ouccouuayuu 6 600HOM pacmeope no10HCUMeabHO
3apAiceHHble UOHBL MEMAI06 U OMPULAMENbHO 3aPANCEHHBLE UOHBL KUCTONHBIX OCIAMKOG, d
unoz0a, Kpome Hux, uonst 6000poda H' u zudpoxcuo-uonvt OH . Hanpumep, NaCl — xnopu HaTpust
(moBapenHas conb), CaCO; xkapoonat kaneius (men), NaHCO;3; — runpokapOoHaAT HATpHS (THUIEBAst
cozia) u ap.

Oprannyeckue COeTMHEHUS

Opranuyeckasi XUMMS — Xumus coeoutnenuii yenepooa (A.M. bymnepos). [lomumo aToMoB
yriiepoJia B coctaB oprannueckux coequHenuit Bxoaar H, O, N, S, P, F, Cl, Br, [ u npyrue xumudeckue
AJIEMEHTHI.

AJKaHbI — npedenvuble (HACbIUWEHHbLE) Y2/1€6000P00bl, 8Ce C60000HbIE 8ATIECHMHOCHU
amomoe yzinepooa 3auamul (ROJTHOCHMbIO «HACLIWEHbLY) amomamu 600opooa: CHy — meman (ocHOBa
npupoaHoro raza), CoHs— sman, C3;Hg— nponan, CsH;s— okman (ocHOBa O€H3WHA).




AJIKeHbI — HenpeoenbHble Y21e6000P00bl, MOIEKYIbl KOMOPBIX COOEpHCcam 00HY
oeoiinyio céaszv:. CH,=CH,— smunen (M3 HETO CHHTE3UPYIOT STUIIOBBIN CIIUPT, MOJUITUJIEH,
MIOJIUCTUPOI.

AJIKHHBI — HellpeJeJibHble YIJIeBOI0PO/Ibl, MOJIEKYJIbl KOTOPBIX COAEPKAT 00HY MPOUHYIO
cea3p: HC=CH — ayemunen (M3 HEro CUHTE3UPYIOT CUHTETUYECKUI Kay4yyK U JIp. BEILECTBA,
UCIOJIB3YIOT JJISl CBAPKH).

ApoMaTHuecKHe YrjieBOJI0POIbI (apeHnbl) — 6euiecmea, 6 MOAeKya1ax KOmopvix co0epiHcumcs
00HO UNU HECKOJIbKO OEeH30bHbIX KoJ1ely — UUKTUYECKUX ZDYRI AmOMO8 Y21epood ¢ 0COoObIM
xapaxmepom ceazeii: CsHg— Oenzon (BaxHeiiiee coipbe IS CMHTE3a (PeHOIPOPMaNIbISTHIHBIX CMOJI,
KpacuTelel, NOJUCTUPOIIa U MHOTHX JP. BXKHBIX IPOTYKTOB).

CnupThl (AJIKOT0JIH) — BPOU360OHbLE Y271€6000P0006, 8 KOMOPHIX 0OUH UIU HECKOILKO
amomoe 6000pooa 3ameuienvl Ha cuopoxcuavhyio cpynny OH. Baxueiiue npeacrasutenu: CH;OH —
Memuio8blti cnupm WA Memaro (B IPOMBIIIJIEHHBIX MacluTabax UCIONb3yeTcs AJIs MOJy4eHuUs
benondopmanbAETUIHBIX CMOJI, B KAUYECTBE PACTBOPUTEINSI OPraHUYECKUX BEIIECTB; s/1! — TOKCUYEH B
mo0bIx 103ax), CoHsOH — amunogwiii cnupm winu 9manol (ACXOIHOE BEUIECTBO /IS MOJTYYEHUsI MHOTHX
OpPraHUYECKU COCTUHEHUH, UCIIONIb3YETCs B KAUeCTBE PACTBOPUTENS, Kak Je3UH(DULIMPYIOIIEe CPEACTBO,
JUTSI ©3TOTOBJICHUS JIEKAPCTB U AP.), eauyeput (IUPOKO MPUMEHSIETCS B MUIIEBON MPOMBIIIIICHHOCTH,
(dbapmanuu, TpoU3BOJICTBE JIEKAPCTB U B3PHIBYATHIX BEILIECTB).

KapOonuibHble coenHeHUs (OKCOCOeIMHEHUS) — OpP2AHUUECKUE COCOUHEHUS, 8 MOIEKYJle
Komopuix umeemca kapoonunwvhan cpynna C=0, ux oenamcs na 08e poOcmeeHHble 2PYNnbl — Allb-
oecuovl u kemonwvl: CH>O — hopmanbaeruy (MpuMEHsIETCsl B Ka4eCTBE e3WH(UIMPYIOLIETO CPEACTBA
U1 00pabOTKU 3€pHO- U OBOIIEXPAHWIIUIIL, I IPOTPABIUBAHUS CEMSH, Il KOHCEpBallUU
AHATOMUYECKHUX MPEMapaToB; MOTYIArOT PEHOIPOPMATBICTHIHBIC CMOJIBI M JOPMAJIMH); aIlleTOH
(MCTIONB3YIOT KaK PacTBOPUTENH JIAKOB, KPACOK, B TPOU3BOJICTBE AlleTaTHOTO BOJOKHA, O€3bIMHOTO
opoxa).

KapOoHoBbIe KHCI0TBI — coedunenus, cooeprcaujue KapooKCuibHylo 2pynny —

COOH. Baxueiiue kucinotsl. HCOOH — mypasvunas kucioma (npuMeHsieTcs B papMalieBTHUECKON U
nuiieBoid mpomeliieHHOCTH); CH3;COOH — ykcychas kucioma (UCTIONb3YIOT JIsl IPOU3BOJICTBA
HMCKYCCTBEHHBIX BOJIOKOH Ha OCHOBE IIEJUTIOJIO3BI U B MUIIEBOM nTpoMbItiuieHHOCTH ); CsHsCOOH —
benzounas kucioma (MPUMEHSIOT B (hapMalleBTUUECKOM MPOMBIIIIEHHOCTH ISl CHHTE3a AYIIHCTHIX
BEILIECTB U KpacUTENEH, a TaK)Ke B KaUeCTBE KOHCEPBAHTA JIJIsl MUIIEBBIX MPoayKToB), C;7H35COOH —
cmeapunogas Kucioma (OCHOBA TBEPABIX KUBOTHBIX KUPOB).

YraeBoasl (caxapa) — 2mo npupooHbvle Op2aHuiecKue coOeOuHeHus, umMerouiue oouyo
dopmyny C,,(H;0),. Monocaxapunsl: CsH ;2O — 2ntoxo3a v ¢opykmosa (3HepreTuueckas GyHKIus B
YKUBBIX Opranu3Max); onurocaxapuabl: C;2H>,0;; — caxaposa (raBHBIN UCTOYHUK YTIJIEBOJIOB B MUIIE
4enoBeKa), manrbmosa, iakmo3sa; nonucaxapuabl: (CsH9Os), — kpaxman (3anacHou caxap
pacTeHuit), yennronoza (OCHOBHOE BEIIECTBO PACTUTENBHBIX KJIETOK), XumuH (OCHOBA HAPYKHOTO
CKeJIeTa YICHUCTOHOTHX ), 2iuKo2eH (3aacHol caxap *KUBOTHBIX).

Benku — npupoonsvie nonunenmuovl ¢ gplcoKuMU 3HAUEHUAMU MOJIEKYTIAPHOI MACCHL,
cocmosaujue uz AMUHoOKuciI0om. B cocmase 6enxos 20 amunoxkuciom. beaku BXOISAT B COCTaB BCeX
YKUBBIX OPTAaHU3MOB U BBITIOJHSIOT pa3HOOOpa3Hble OUOI0oTHUYECKHE PYHKIUHU (CTPOUTEIBHYIO,
(hepMEeHTaTUBHYIO, TPAHCTIOPTHYIO, 3aIIUTHYIO, PEIIEITOPHYIO U JIp.).

Hyxk/1enHoBble KUCIOTBI — HPUPOOHBLE 8bICOKOMONEKYAAPHbLE
coeOuHeHus (NOIUHYKIeomuobl), KOMopbvle uzparom 0ZPOMHYI0 PoJib 6 XPAHEHUU U nepeoaye
HacneocmeeHHoll ungopmayuu 6 Hncugvix opzanusmax: /[HK — dezoxcupubonykieunogas
kucnoma (TJIaBHAsE MOJIEKYJIa B )KHBOM OpPTaHU3ME, XPAHUT T€HETUYECKYIO HHPOPMAITUIO U TepeaaeT OT
OJTHOTO TIOKOJICHUS K apyromy), PHK — pubonykieunosas kucioma (nocpennuka mexay JJHK u mectom
cuHTe3a Oenka).

IMoanmepsl — coedunenus ¢ 6016UI0TE MONEKYAAPHOU MACCOTL, MOIEKY/Ibl KOMOPBIX COCHOAM
u3 0016U1020 YUCIA noOsMopAuUXCA pazmenmos. Ilnacmmaccol (IOMUITUIICH, TTOTUTIPOITUIICH,




MOJIUCTUPOI, (heHoIpopManbIeTUIHBIC CMOIIBI U AP.), 8010KHa (JTaBCaH, HAWIIOH U 1Ip.), KAYuyKuU U
COCIMHECHMS HA MX OCHOBE (pe3rHa).

3ananusa:
1. OcyiecTBUTh NPAKTUYECKHU CIICAYIOLINE IPEBPALCHUS:
Fe— FeCl, — Fe(OH); —Fe(OH); —Fe(NO3)3
2. Ocy1ecTBUTh IPAKTUYECKHU CIIEIYIOIINE IPEBPALLICHUS:
C;HsOH — CH3COH — CH3;COOH

3. CocTaBbTE F€HETUYECKHUE PSAJIbI HATPUS U XKelle3a. 3alUIINTEe YpaBHEHUsI peaklui, C
MIOMOILBIO KOTOPBIX MOYKHO OCYIECTBUTh IPEAJIOKEHHbBIE BAMHU IIEPEXO/IbI

4. ITpu B3aumoielcTBUY 12 I IpeesIbHOrO 0JTHOATOMHOTO CIIUPTA C HATPUEM BBLIEIWIOCH 2,24
1 Bogopoza. Hailiiute MonekysipHyto popMyily criupTa, HaluImuTe GOpMyJibl BO3MOKHBIX H30MEPOB U
HA30BUTE HX.

KonTpoabHbIe BOIPOCHI:

1.JlaiiTe onpenesieHus MOHATHIN: «T€HETUYECKas CBSI3bY, «TCHETUUECKUMN PsiJl BEIIECTBY.
2.B 4em BbIpakaeTcsi TEHETUYECKAsl CBSI3b MEXIY YIJIeBOJOpOoaaMu?

3.Kakas rpyra BenecTB J€KUT B OCHOBE OOJIBIIMHCTBA TCHETUYECKUX LIETTOYeK?
4.Yro Takoe xucaora?

5.JlaliTe onpeeneHue OCHOBAaHUEM.

6.B dyeM B3aMMOCBSI3b OPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB?

IIpakTnyeckas padora Nel8
«XHUMHUA " KH3HDB»

Henb: 03HaKOMUTHCS C IPUHLUIIAMY XUMHUYECKOU ITPOMBILUIEHHOCTH, U3y4YUTh BIIUSHUE
XUMHUYECKON MPOMBIIUIEHHOCTH Ha OKPYKAIOIYIO Cpeay, chOpMHUpPOBAaTh 3HAHHS O XUMUU B OBITY.

Opranusm yenoBeka cocTouT Ha 60% u3 Boabl, 34 % NpUXOIUTHCS HA OPraHUYecKue

BeuiecTBa u 6 % Ha Heopranuyeckre. OCHOBHBIMM KOMIIOHEHTAMU OPTaHUYECKUX BEIIECTB
SIBIISTIOTCS YTIIEPO/I, BOAOPOJ, KHCIOPOJ, B X COCTAaB TakK e BXOIAT a30T, (hocdop u cepa. B
HEOPraHMYECKUX BELIeCTBAX OpraHU3Ma 4eJoBeKa 0053aTeNIbHO MPUCYTCTBYIOT 22 XUMHUYECKUX
anemenTta: Ca, P, O, Na, Mg, S, B, Cl, K, V, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cr, Si, I, F, Se.

DKCIepUMEHTAIbHO YCTaHOBJIEHO, YTO B OpraHU3Me 4eJ0BeKa METaJIbl 3aHUMAOT 0KoJio 3 % 1o
Macce. Ecni nmpunsTh Maccy yenoBeka 3a 70 Kr, TO Ha JIOJTI0 YeJIOBeKa MPUXOAUTHCS 2.1 KT.

EC/ KOHIGHTPAIIHS TIEMEHTOB B OPraHu3Me ueoBeka npesbimaer 10~ %, To ero
CIUTAIOT MAKPOIIEMEHTOM. MHKpPO3/IeMeHThI HAXOSITCS B OPraHu3Me B KoHmeHTpamnmsix 10~...10

%.

Henocratok HEOpraHMYECKUX 3JIEMEHTOB JOJKEH CKa3aThCsl HA COACP/KAHUE COOTBETCTBYIOIIUX
(hepMeHTOB, a 3HAUUT ¥ Ha HOpMaJIbHOM (DYHKIIMOHHPOBAHUH OpPraHU3Ma YeJIOBEKa.

XapakTepHble CAMIITOMBI Je(hUIINTa XUMUYECKHUX DIIEMEHTOB B OPraHU3Me YEJIOBEKa!

Ca — 3amenneHue pocra cKelera,

Mg — MyCKyJbHBIE CYAOPOTH,

Fe — anemus, HapylmieHre UMMYHHOM CUCTEMBI,

Zn - TMOBPEXICHUE KOXKH, 3aMEIJIEHUE POCTa,

Cu — cmabocth apTepuii, HapyIlIeHUE IeATETHPHOCTHU TIEUSHH,

Mo — 3aMeJieHre KJIETOYHOIO pOCTa,

Ni — yuanieHue aenpeccuii, 1epMaTUThI,

F — xapuec 3y00B,



I — HapymieHue paboThl IUTOBUIHOM JKeJIe3bl U T/,

K »u3HeHHO He0OXOIMMBIM OpraHMYEeCKUM COEIMHEHUSAM OpraHh3Ma YeloBeKa
OTHOCSTCS O€JKH, YIJIEBOAbI, )KUPbI, BATAMHUHBI.

ButamMuHBI — rpyIia HU3KOMOJIEKYJISIPHBIX OPTraHUYECKUX COCIMHEHU OTHOCUTEIBHO
MIPOCTOTO CTPOSHUS U PA3HOOOPA3HON XMMHUYECKON MPUPOABL. DTO cOOpHAst M0 XUMHUYECKOU IPUPOIe
rpyMa OpraHu4ecKuX BeulecTB, 00beMHEHHAS 110 MPU3HAKY a0COTIOTHOW HEOOXOIUMOCTH AJIs
OpraHu3Ma B KaueCTBE COCTABHOM YaCTH IHILH.

C HapylIeHreM NOCTYIUIEHUS! BUTAMUHOB B OPraHU3M YEJIOBEKA CBA3aHbl TPU NPUHIUIIUATIBHO
[IATOJIOTUYECKUX COCTOSHUS: HEAOCTATOK BUTAMUHA — TMIIOBUTAMHUHO3, OTCYTCTBUE BUTAMUHA —

aBUTAMMHO3, 1 U30bITOK BUTAMUHA — THNIEPBUTAMMHO3.

Bona B npupoje, B ObITY M Ha IPOU3BOJICTBE

Bona — nanbonee pacripoctpan€éHHOe Ha 3emiie BEIECTBO, OHA MOKPHIBAET NPUOIU3UTENBHO
YEThIPE MATHIX 36MHOM MOBEPXHOCTH. DTO €IMHCTBEHHOE XUMUUECKOE COEJUHEHHE, KOTOPOE B
MIPUPOIHBIX YCIOBUSX CYIIECTBYET B BUJIE )KUJIKOCTH, TBEPAOIO BellecTBa (Je1) u rasa (mapsl BOAbI).
Bopa urpaer xu3HeHHO BaXKHYIO POJIb B IIPOMBIIIUIEHHOCTH, OBITY U B TaOOPaTOPHO# MPAKTHKE; OHA
COBEpIICHHO HE00X0auMa JUIsl MOAeP KAHUS KUBHU.

B 1860-x rogax uranesackuil xumuk Cranucias KanHuuuapo, uccienys opraHu4eckue
COeIMHEHMs, coaeprkaiue rpynnsl —OH, Ha3BaHHbBIE UM THIPOKCUIIbHBIMHU, OKOHYATEIbHO YCTaHOBUII,
gt0 Bojaa umeet popmy H,O.

Monexkya BoabI IPeACTaBIsSIET COOO0 TUIOIb, T.€. UMEET MOJOKHUTEIBHO U OTPUIIATENIEHO
3apsoKeHHbIE yuacTku. Boma npeacrasisier co0oil mpo3padHyro OECIIBETHYIO KUIKOCTh, 00J1aJat0ITYI0
LEJIBIM PSJIOM aHOMAJIbHBIM (PU3UYECKUX CBOMCTB. Hampumep, oHa nMeeT aHOMalbHO BBICOKHE
TEMIIEpPATyphl 3aMeP3aHUsl U KUIEHUS], a TAKXKe IIOBEPXHOCTHOE HATsLKEHUE. Penkoil 0cOOEHHOCThIO
BOJIBI SIBISICTCS TO, YTO €€ IIIOTHOCTD B SKHAKOM cocTosirmd pu 4 °C GolIbIlie IIOTHOCTH JIbJA.
[ToaTomy nen maBaeT Ha OBEPXHOCTU BOJIBI.

XHUMHUYECKUE CBOMCTBA BOJBI:

1.  KucaotHo-ocHOBHBbIe peakuuu. Boga o0namgaer amporepHbIMU CBONCTBAMU. DTO
03HAYaeT, UTO OHA MOXKET BBICTYIATh KaK B POJIM KUCIIOTHI, TaK U B poju ocHoBaHuA. Ee amdoTrepHbie
CBOMCTBa 00YCIIOBJIEHBI CHOCOOHOCTBIO BO/IBI K CAMOMOHM3AINH:

2 HQO()K): H3O+ + OH

2. OKHCINTEJIBbHO-BOCCTAHOBHTEJbHbIE peakuuu. Boga obnagaer cnocoOHOCTHIO
BBICTYIIAaTh KaK B POJIM OKHCIIUTEIS, TaK U B POJIM BOCCTAaHOBUTENA. OHA OKHUCIIET METAIIBI,
PacrosoKeHHbIE B AJIEKTPOXUMUYECKOM PSY HaNpPsKEHUH BBILIE OJ0BA.

Hanpumep, peakuus sBIsS€TCS B3aUMOJECHCTBHAE MEXY MATHUEM U BOJSHBIM ITAPOM:

Mg(tB)+ H,O (r.)= MgO(1B) +H)(T.)

Bopa neiicTByeT Kak OKHCIUTEIND B IIpoOLeccax KOPPO3UH.

2Na + 2 HQO: 2NaOH + H,

B peakuun Mexxay HaTpUEM U BOJIOH , BOAA UIPAET POJIb BOCCTAHOBUTENS

3. I'maparaumsi. MosieKysbl BOJbI CIIOCOOHBI COTBBATUPOBAThH KaK KATUOHBI, TAaK U AaHUOHBI.
Oto npouecc Ha3pIBaeTCs ruaparanueil. ['uapaTHas Boja B KpUCTaUIaX COJIEH Ha3bIBAETCS
KPHUCTAJUITM3aLIHOHHOMN BOJION.

4.  T'mapoJiu3 npeacTaBiseT co0oil peakIiio Kakoro-1100 HOHA HITH MOJIEKYJIBI ¢ BOJIOM.

5. B3aumopeiicTBHe ¢ okcuaaMu akTHUBHBIX MeTaioB: CaO + H,O=Ca(OH),

6. BiaumopeiicrBue ¢ oxcuaamMu HemeTa10B: P,Os+H,O=2HPO; HeoOxoaumblii 11t Boxa
LIMPOKO MCTIONB3YETCSl B KAUYECTBE PACTBOPUTEINIS B XUMUYECKOW TEXHOJIOTH, a TaKkke B Ja00paTopHOit
npaktuke. OHa mpezcTaBisieT cOOON YHUBEPCANbHBIM pacTBOPUTENh, HEOOXOAUMBIN I IPOTEKAHUS
OMOXMMHYECKUX PEaKIIUM.

JXKectkocTh BOJBI OApA3/eNsieTcs Ha BpEeMEHHYIO (KapOOHaTHYI0, 00YCIOBICHHYIO
npucyrcTBueM rugpokapoonaTHoro kanbeius Ca(HCO3), u maraus Mg (HCO3)) u nocTosHHYIO
(HekapOoHaTHY0) kecTKOCTh. [0 BenmunHe 0011el )KeCTKOCTH pa3InyaroT BOAY MATKYIO (10 2 MT-
9KB/M), CpeaHe xecTkocTH (2-10 Mr — 3KB/1T) U )KecTKyto (6omee 10 Mr-3xB/1).



PacTBOpOM HazbIBaeTCs TOMOT€HHAs (OHOPOIHAS) CUCTEMA, COCTOSINAs U3 ABYX WK Ooee
KOMIOHEHTOB. HeoOX0quMbIMM KOMIIOHEHTaMU PacTBOPA SBJISIOTCS PACTBOPHUTE/b 1 PACTBOPEHHOE
BellecTBO, HAaIpUMEDP, PACTBOPEHHBIN B BOJIe caxap. PacTBOpeHHbIMM BEIllECTBAMU IPU OJIMHAKOBBIX
arperaTHbIX COCTOSHUSAX KOMIIOHEHTOB OOBIYHO CUMTAIOTCSI KOMIIOHEHTBI, HAXO/ISIIUECS B HEIOCTATKE, B
TO BpeMs KaK KOMIIOHEHT, HaXOJAIIMICS B U30BITKE, CYHUTAETCS PACTBOPUTEIIEM.

Boanble pecypcebl — 310 Bce BOAbI ruapocdepsl: T.€. BOJbI PeK, 03ep, KaHAIO0B, BOJOXPAaHMIIUILL
MOpEl U OKEaHOB, II0JJ3€MHBIE BOIbl, IOYBEHHAs BJlara, BOJa (JIbbl) TOPHBIX U MOJISPHBIX JIEIHUKOB,
BOJIIHBIE ITapbl aTMocdepbl. OO 00beM (€AMHOBPEMEHHBIH 3a11ac) BOJAHBIX PECYPCOB COCTABIISAET
1390 mutH KM®, U3 HEX 0KOJI0 1340 MIIH KM’ — BOJIBI MupoBoro okeana. Menee 3% cocTaBisilOT IPECHbBIE
BOZBI, U3 HUX TEXHUYECKHU JOCTYIIHBI Ul HCIIONIb30BaHus — Beero 0,3 %.

XapaKTepUCTUKHU BOJBL:

: [Ipo3payHoCTb;

Hanuune pacTBOpeHHBIX HEOPraHUUECKUX BEILIECTB, HAIIPUMEDP, HUTPATOB, XJIOPU/IOB,
Kelesa,
: Temneparypa;
Hanuune pacTBOPEHHBIX OPraHUYECKUX BELIECTB, HAIPUMED, (DEHOJIOB;
Bkyc;
Hanuune MUKpOOpPraHu3MoB, Hanpumep, GaKTepuii;
3armax;
Hanuuue ¢nopsl u GayHsi;,
pH
3JIEKTPOIIPOBOIHOCTB;
JKECTKOCTb;

3arpsizHeHHe BOJbI - 9TO IIOHWKEHUE €€ KaUeCTBA B PE3y/IbTAaTE NIONAJAHUSA B PEKH, PyUbH,
03epa, MOpsl M OKEaHbI Pa3IMYHBIX (PU3HUECKUX, XUMHUUECKUX WA OMOJIOTUIECKUX BEIIECTB.

Hcroynuku 3arpsi3HeHUs BOJbI.

1.  HaceseHHbBIE IyHKTBI.

2. IIpOMBILIIEHHOCTD.

3. TennoBoe 3arpsi3HEHHE

4.  Cenbckoe X03HCTBO

O4ncTKka ¥ NOATOTOBKA BO/BI.

Pusnyeckne NPouecchl BOJ0OOYNCTKH U BOJONOATOTOBKH:

1. Pemeuenue. [lepBas cragus BOZOOYUCTKHU 3aKJIFOYAETCS B YAAJIEHUU U3 BOJbI OOJIBIINX
IJIaBaIOIIMX IPEIMETOB U B3BEIIECHHOTO MyCOpa.

2. A’pupoBaHMe — HacbhIIIIEHHE ra3aMu. DTOT IPOLECC MPUBOAUT K yIATIECHHUIO U3 BOJIBI
JMOKCUA yIIIepoa, CepOBOJOPOa U JIETYYHX Maces, KOTOpble MOTYT IpUIaBaTh BOJIe KaKOi-Tu60
BKYC WJIH 3amax.

3.  @aokkyJasaUus. ITOT NPOIECC BKIIOYAET OCTOPOXKHOE B30AIThIBAHKUE BOJIbI, IPUBOJIAIIICE
K KOHIJIOMEpALUSIM MEJIKUX YacTHIl ¢ o0pa3zoBaHHeM 0oJiee KPYIHBIX, OBICTPO OCEAAIOIINX Ha JTHO.

4. CeamMmenTanus. B aToM nporecce NpoucxXoauT yaaaeHHe U3 BOJbI MEJIKOI'O B3BELIEHHOTO
MaTepuiia B pe3yibTaTe ee MPOMyCKaHUsl Yepe3 CJIoH Mecka, KOTOPBI HaXOAUTCS Ha MOJIIOKKE U3
IpaBHs.

XuMHYeCKasi MOATOTOBKA BO/AbI:

ITpou3BoaUTCS MMO-pa3HOMY, B 3aBUCMOCTH OT KadecTBa BOJIbl, 3a0UpaeMoil U3 peKu WiH
JIpyroro pesepByapa.

1. de3undexnus. s pa3spylieHuss MUKpOOPTaHU3MOB, COJAEPKALINXCS B BOJE, €€
Ne3uH(ULIMPYIOT, KaK MIPaBUIIO ,KaK MPaBUIIO , XJIOPOM. XJIOpUPOBAaHKE OOBIUHO SIBIISIETCS MOCIEAHEH
cTazuell BOJONOATOTOBKH.

2.  Ywmsaruyenue Boabl. JKecTOKOCTb BO/IbI MOBEPXHOCTHBIX HCTOUHUKOB CYIIIECTBEHHO
KoJieOJIeTCs B TeUEeHHUE ro/1a; OHA MAaKCUMAJIBHO B KOHIIE 3MMbI, MUHHUMAaJIbHA — B IIEPUO/I TABOIKA.



Bozayx. Atmocdepa u kaumar

ATMocgepa - cMech pa3IMYHBIX Ta30B, OKpYXaromux 3emito. OCHOBHBIE TapaMeTphl
aTMocQepsl: TUIOTHOCTh BO3/yXa, IaBJIeHHE, TeMIepaTypa u cocTaB. C yBeTMYEHUEM BBICOTHI
IUIOTHOCTDH BO3JlyXa M aTMOC(HEPHOE 1aBJIEHUE YMEHBIIAIOTCS.

['maBHeiimye ra3pl BXOAAT B COCTaB YHCTOTO aTMOC(HEPHOTO BO3yXa B CIETYIOLINX
cooTHoeHusX (% 1o oowvemy): a3oT- 78,03; kucnopoa — 20,95; 030H U Ipyrue WHEPTHBIE Ta3bl (aproH,
reJIvii, HEOH, KPUIITOH, KCEHOH, paaoH) — 0,94; yrinekucnsiii raz- 0,03; BoasHoit map- 0,05.

Copep:xaHue yriaeKucioro raza B arMochepHoM BO3yxe NpuHUMaeTcst paBHBIM (% 1o 00bEMY):
B cenbckoi MectHocTu-0,03, B ropax-0,04-0,07.

HapyxHblil BO3yX 3arps3HIeTCS OTXOASIIUMU OT IPOMBIIUICHHBIX IPEANPHUATHI BpEAHBIMU
JUISL 3/10pOBbsl YEJIOBEKA I'a3aMU U IbUIBIO.

[InoTHOCTH BO3/IyXa HA3BIBACTCSI OTHOLIIEHHE MACChI BO3/lyXa K €ro 00beMy U BBIpa)KaeTcs B
KI/M".

TemnepaTypa Bo3ayXa IOKa3bIBa€T CTENEHb €r0 HarpeBa. TemiepaTypy BhIpaxaloT B Tpajycax
Pa3JIMYHBIX TEMIIEpaTypHBIX WKL B MexayHapoaHON IPaKTUYECKOM TEMIIEPATYPHOU HIKaJIe
paznuuatot Temneparypy Kenbsuna ( T) u Temnepatypa Llenbcus ( t ), KOTOpble CBSI3aHBI
coornomenuem t( °C)= T(K) - 273,15 K.

JlaByieHue- cuiia, IEUCTBYIONIAs HA €AUHUILY TIOBEPXHOCTH B HalpaBlICHUH,
NepHeHIuKyJIIpHOM 3Toi noBepxHoctu. B CU 3a enqunuiy nasnenus npussr [lackans(I1a).

DyHKuuM aTMocpepsbi:

: ConepxKUT KUCIOPOa, HEOOXOIUMBIN I bIXaHUS )KUBBIX OPraHU3MOB;

SIBisieTCsl HICTOUHUKOM YTJIEKUCIIOTO Ta3a sl JOTOCHHTE3a PACTeHHIA;
3amuniaeT KUBblE OPraHU3Mbl OT KOCMUYECKUX U3IYYEHUI;
CoxpansieT Temno 3eMIId U PEeryaupyeT KIUMaT;

Tpanchopmupyet ra3000pa3Hble MPOTYKTHI OOMEHA BEIICCTB;
[lepeHOoCUT BOJIsIHBIE TApPbI MO IMJIAHETE;

SBnsercs cpenoit 0OUTaHMS JETAIOMIMX (OPM OPraHU3MOB;

Cny’>KUT UICTOYHUKOM XUMHUYECKOTO ChIPhSl U DJHEPTHH;

[Tpuaumaet u TpaHchopMUpyeET Ta3000pa3HbIe U MBUIEBUIHBIE OTXO/IBI.

ATMoc(epa COCTOUT U3 YETHIPEX OCHOBHBIX CIIOEB: Tponocdepsl, cTpatocdepsl, Me3ochepsl 1
tepmocdepsl. [lepexomubie o0macTu arMocdepbl MEXAy COCETHUMHU 00JaYKaMU HAa3bIBAIOT
COOTBETCTBEHHO TPOIIOIAay3a, CTpaTonaysa u.T.I

[TepBrrit ciioii- Tponmocgepa- sBISETCS CaMbIM TOHKHM , 3aKaHYMBAsICh HA BBICOTE OKOJIO 12 KM
Haj 3emield. Ho naske 3TOT OJI0TOK HENPEOAOIUM ISl CAMOJIETOB, KOTOPBIE JIETAIOT, KaK MTPaBUIIO, HA
Bbicote 9-11kM. [To Mepe yaaneHus OT 3eMHOM MOBEPXHOCTH TEMIIepaTypa Bo3ayxa magaer 10 — 55 °C B
BEpXHEl yacTu Tponocdepsl.

Hanee uner crparocepa, KoTopasi IPOCTUPASTCS 0 BHICOTHI 0KOJI0 S0 KM HaJ MOBEPXHOCTHIO.
B BepxHeii yactu crparocdepbl HaXOAUTCS 030HOBBIN CIIOM, KOTOPBIH 3a/IepKUBAET 3HAYUTEIBHYIO
4acTb I'yOUTENBHOTO YIbTPa(rOIETOBOTO U3IIyUEHUS.

Han ctpatocdepoii ( 50-70km) HaxonuTcs Me3ocepa. B npenenax mezocdepsl, npu
TeMmieparype okono -225 ° C, HMeeTcst Me30may3a- caMasi XOIOLHAs 00IacTh aTMOChEpL.

[Tocnenuuit OCHOBHOM CIIOM, aTMOC(EpHI, OTAEAIONINNA 3eMITI0 OT KOCMOca,

HasbIBaeTcs Tepmocdepoii. OH HaxonuTces Ha BeicoTe NpuMepHO 100KM OT 3eMHONM TOBEPXHOCTHU U
COCTOUT U3 HOHOC(EPHI U MArHUTOCHEPHI.

TepMocdepa nMeeT HAaMMEHBITYIO MIIOTHOCTh CPEAM BCEX CIIOEB, aTMOC(epa MOCTENEHHO
MCYE3aeT U CIIMBACTCS ¢ KOCMUYECKHM MTPOCTPAaHCTBOM. YacTh aTMochepsl , HAllOJIHEHHAs! JKU3HBIO,
Ha3biBaeTcs Ouocgepoii. OHa MPOCTHUPAETCS OT BHICOTHI ITUYBETO TMOJIETA /IO TTOBEPXHOCTH U B TITyOb
3€MJIM M OKEaHa.

3arpsasHeHue aTMocgepbl M ero HCTOYHUKH

3arpsizHeHue aTMocgepbl MOKET ObITh €CTeCTBEHHBIM (IIPUPOIHBIM) M AHTPOIIOT€HHBIM

(TEXHOTEHHBIM).



EctecTBeHHOE 3arps3HEHNE BO3/lyXa BBI3BAaHO PUPOAHBIMU NporieccaMu. K HuM
OTHOCSTCS BYJIKAHUYECKas NEATEIbHOCTD, BBIBETPUBAHUE TOPHBIX IIOPOJ, BETPOBAs APO3HUs, MACCOBOE
LIBETCHUI PACTEHUH, bIM OT JIECHBIX U CTEIIHBIX I10KAPOB U JP.
AHTPONOreHHOE 3arpsi3HEHUE CBA3aHO C BEIOPOCOM Pa3IMUHBIX 3arpsI3HSAIOIINX BELIECTB B
mporiecce AeATeNIbHOCTH YenoBeka. [lo cBouM macmtabam OHO 3HAYUTENBHO MPEBOCXOAUT IPUPOTHOE
3arps3HeHue aTMOC(EPHOTo BO3TyXa.

KoHTpo/bHbIE BOIPOCHI:

1.Kakue 3Tamnsl BKI4aeT NPUHIMINAIbHAS CXEMa XMMHUYECKOI0 IIPOM3BOCTTBA?

2. Kakue XxuMu4ceKkue peakiuy IpoTEKarT JOMEHHOM €Y P BOCCTAHOBJICHUH XKEJIe3a U3
pya? KakoBa poib KOKca B JIOMEHHOM Iporecce?

3. Kakue XxuMu4ecKkue poueccsl MPOTEKAIOT IIPU MPOU3BOACTBE cTayin? CocTaBbTE ypaBHEHUS
COOTBECTBYIOLIUX PEAKIIMA.

4.IlepeuricnuTe XMMUYECKHE BEIIECTBA, KOTOPBIE OKPYXAIOT HAC B OBITOBOM cpejie AoMa.

5.Kakue ucTouHMKH 3arps3HAIOT BOAY, BO3AYyX U nouBy? IlpuBenure npumepsl.

IIpoBepka BBINOJTHEHHUSI CAMOCTOATEIbHOM padoThl. CaMocTosATEIbHAS paboTa HaNpaBJICHA
Ha CaMOCTOSITEIIbHOE OCBOCHHE U 3aKPEIUICHUE PE3YIbTATOB O0YICHHUS.
CamocrosTenbHas OJr0TOBKa 00YYAIOIIUXCs 10 AUCIUIUIMHE MPEIIOIaracT e yIONIHe BUIbI
1 (opMbI pabOTHI:
o Cucmemamuueckas npopabomxa KOHCHEKMO8 3aHAMull, y4eOHOU U CNeYUaIbHOU MeXHUYECKOl
JIUMepamypbl.
o Camocmosmenvhoe uzyuerue Mamepuald u KOHCReKmuposanue 1eKyutl no y4eOHou u CneyudaibHol
MmexHu4ecKoul iumepamype.
e Hanucanue u 3awuma 00K1a0d, N0O20MOBKA K CO0OueHUI0 uiu becede Ha 3aHsmuu no 3a0aHHOL
npenooasamesnem meme.
e  Buinonnenue pacuemmvix 3a0aHulL.
e Paboma co cnpasounoi iumepamypoul u HOpMAamueHbIMU MAMEPUATAMU.

CamocrosiTesibHas paGora Nel

1. CoctaBuTh (hOpPMYJIIBI BEIMIECTB MO HA3BAHUSM:
A) 2-meTun-4-3TUIOKTaH

b) 3,3-numerunnrexcan

B) 4-metunnenten-1

I') [lenTen-2

) 1-xnopbyran

E) 2,2-nubpomnenran

2. Maccosas nons yraepoaa = 80%. Maccosas nomnst Bogoponaa = 20%. JIIH,(CxHy) = 15. Haiitu
CxHy -?

3. Haiinure MonexkynspHyto (Gopmyiy yrieBoI0po/ia, MacCcoBasi J0JIs YIiIepoia B KOTOPOM
cocraBiseT 83,3%. OTHOCUTENbHAS IJIOTHOCTH [TAPOB ATOTO BELIECTBA 110 BOJAOPOAY paBHa 36.

4. Haiimute MOJEKyIsIpHYIO (OpMYTy OpraHMYECcKOro BEIIECTBA, €CJIM U3BECTHO, YTO MAaccoBasi 10JIs
yraepoja B HeM cocTasisieT 51,89%, Bonopoaa 9,73% u xnopa 38,38%. OTHOCUTENbHAS TUIOTHOCTH
MapoB ATOTO BEHIECTBA MO BO3AyXYy paBHa 3,19.

IIpoBepka BbINOJIHEHUsS] KOHTPOJIbHBIX padoT. KoHTponbHas paboTa MpOBOAUTCS C LIETbIO
pe3yNIbTaTOB 00YUYEHHS U MOCIIEYIOIIEro aHall3a TUIIMYHBIX OIIMOOK U 3aTpYAHEHUH 00yJaromuxcs B



KOHIIC U3YyYCHUA TCMbI WX pa3ciia. CornacHo KaJICHAAPHO-TCMATHUYCCKOMY IIJIaHY OUCIUITIIMHBI

MIPEelyCMOTPEHO POBEJCHHUE CIAEAYIOUINX KOHTPOIbHBIX padoT:

e KonrpomnbHas padora Nel

CBO)IHaﬂ Taﬁ.]mua Mo NPUMEHAECMBIM (l)OpMaM U METOAAM TEKYHICIr0 KOHTPOJIA U OLICHKH

pe3yJbTaToB 00yYeHust

PesyabTaThl 00yyeHus

@DopMbI U METObI KOHTPOJISI U OLIEHKHU
pe3yJbTaToOB 00yUYeHHust

JUIHOCTHbBIX?

- 4YBCME0 20POOCU U Y8AIHCEHUS K UCIOPUU
U OOCMUICEHUAM OMEYeCMEEHHOL
XUMUYECKOU HAYKU, XUMUYECKU ePAMOMHOe
nogeoerue 8 NpoghecCcUoOHAIbHOU
OeamenbHOCIU U 8 bblmy npu 0opaujeHul ¢
XUMUYECKUMU 8EUeCBAMU, MAMEPUATAMU U
npoyeccamu;

- 20MOBHOCHb K NPOOOIICEHUIO 0OPA308AHUS
U nOBbIUEeHUS K8aTUpuUKayu 8 u36PaHHO
npogheccuoHanbHoU 0estmenrbHOCuU U
00beKMUBHOE 0OCO3HAHUE POIU XUMUYECKUX
KOMNemeHyutl 8 SMoM; - yMeHue
UCNONBL306AMb OOCMUNICEHUS COBPEMEHHOU
XUMUYECKOU HAYKU U XUMULECKUX
MeXHON02UlL 0151 NOBBIUUEHUSL COOCTNBEHHO20
UHMENIEKMY AbHO20 PA36UMUSL 8 8bIOPAHHOLL
npoGeccuonanbHol QesimenbHOCmu,

Buvinonnenue u sawuma npakmu4ecKux pa60m
Ne 9-15

OL;QHKG npasujlbHOCmMu 6blNnOJIHEHUA
CamMoCmosimenbHou p(160m1)l

METaAlpEeAMETHDBIX

- UCNONBL308AHUE PA3TUYHBIX BUOOE
NO3HABAMENLHOU 0eSAMENbHOCIU U OCHOBHBIX
UHMELIEKMYAIbHbIX Onepayull (NOCMaHo8Ku
3a0auu, hopmynIupoOsaHUsi SUNOme3, aHAIU3A
U cunmesa, cpasHenuss, 000oujeHus,
cucmemamu3ayuul, 8bls61eHUsI NPUYUHHO-
CNIeOCMBEHHbIX C653€ll, NOUCKA AHATI0208,
Gopmynuposanus b160008) 0 peuleHus
NOCMABNIEHHOU 3a0ayl, NPUMeHeHUe
OCHOBHBIX MEMOO08 NO3HAHUSL (HAON0OEHUs,
HAY4YHO20 IKCNEPUMEHMA) OISt U3YUeHUS
PA3TUYHBIX CTMOPOH XUMUYECKUX 00beKMO8 U
npoyeccos, ¢ KOMOPbIMU O3HUKAEM
HEeo0HX00UMOCIb CMANKUBAMbCS 8
npogheccuonanvrol cgepe;

- UCNONIb308AHUE PA3TUYHBIX UCTOYHUKOS 015
NOIYYeHUsl XUMUYeCKOU uHpopmayuu,
YMeHUe oyeHUms ee 00CMO8ePHOCb Ol
OOCMUIICEHUS XOPOULUX Pe3YTIbIMAmOo8 8
npogeccuonanvholl cgepe;

Boinonnenue u sawmuma npaxmuuecxuxpaéom
No 2-8

OL{eHKa npasujibHOCmMu 6blnOJIHEHUA
camocmosimenbHou pa6omm




NMpeAMETHBIX:

- chopmuposaHnoCcmsb npedcmasienuli o
Mecme XuMUuU 8 COBPEMEHHOL HAYYHOU
KapmuHe Mupa, NOHUMAHUe POIU XUMUU 8
Gopmuposaruu Kpyeo3opa u
DYHKYUOHATILHOU 2PAMOMHOCIU YeNl08eKd
0J151 peuleHus NPaAKMUYeckKux 3a0au,

- 811a0eHUe OCHOBONONALAIOWUMU
XUMUYECKUMU NOHAMUSMU, MEOPUSMU,
3AKOHAMU U 3AKOHOMEPHOCMAMU, VY8EPEHHOe
NONb306AHUE XUMULECKOU MePMUHOT02Uel U
CUMBONUKOU;

- 811a0enUe OCHOBHBIMU MEMOOAMU HAYUHOZO
NO3HAHUSA, UCNONIL3YEMbIMU 8 XUMUL:
HAOI00eHUeM, ONUCAHUEM, USMePEeHUeM,
IKCHEePUMEHMOM, YMeHue 0opadbamvléams,
00bACHAMb Pe3yIbmamsl NPOBEOCHHbIX
OnvIMo8 U 0enamnv 6b1800bl, 20MOBHOCMb U
CHOCOOHOCMb NPUMEHAMb MEemOoObl
NO3HAHUSL NPU PeUeHUU NPAKMUYeCKUX
3a0au;

- cqhopmuposannoCcmsb ymenus 0asams
KOJIUYECBEHHbLE OYEHKU U NPOU3B0OUMb
pacuemsi no

BIUAHUE PAZTUYHBIX PAKMOPO8 HA
napamempusi 00paboOmKu Memaiios
oasieHuem.

XUMUYECKUM POPMYNAM U YPABHEHUSIM,

- gladenue nPasuIaMu mexHuKu
bezonacHocmu npu UCNOIb30BAHUU
XUMUYECKUX 8eujecme;

- chopmuposaHHoCmb cOOCMEEHHOU NO3UYUL
1O OMHOWEHUIO K XUMUYeCKOU uHpopmayuu,
noOMyHaemoul U3 pasHulX UCIOYHUKOS.

3awuma npakmuueckux pabom Ne4-7
Yemuwi onpoc 6o epems 3ansamus
Pewenue 3a0au

3.2 ®opMa NPOMEKYTOUHOM aTTeCTAIUN

[Tpomesxyrounas arrectauus no aucuumuinae bY J1.07 Xumust —utoroBasi KOHTpoJIbHas paboTa.
Obyuaiowuecs 0onycKaromes K coave 3K3ameHa npu blNOJIHEHUU 6CeX 6UO08 CAMOCMOAMENbHOU
pabomol, NPAKMUYECKUXx U KOHMPOIbHIX paOOm, NPedyCMOMpPeHHbIX paboyueti npocpammon u

KaneHOapHo-meMamuueCKuM njiaHom OMCI/;I/H’UZUHbl.

Hmoecosasn KOHmMpOJIbHAs pa60ma npoeodumcg 3a cuem epemernu 0MmMeBe0eHH020 Ha usydernue
()ucuunﬂuybz. Hpu YCHA08UU CBOEEPEMEHHOCO U KAYECMBEHHO20 6bINOJIHEHUA oéyuaiou;wvzc;z 6cex U008

pabom, npedycMompeHHbIX paboueli npocpamMMOol OUCYUNTUHBL.

Hrorosasi koHTpoOJILHasI paboTa

1. U3omepom, nns OyTtaHa, ABIsSETCS:
a) 2-MeTUIIponaH
0) 2-3Tunnponan

Bapmuanr 1




B) 2-IpONMINponaH

2. BanenTtHocTh O (KHCIIOpO/AA) B OPraHUUYECKUX COEAMHEHUSIX !
a)l

6) 111

B) II

r) VI

3. YrieBo/ibl HE BBIMOJIHSIOT:
a) TPAHCIIOPTHYIO (PYHKITHIO
0) SHEpPreTHYECKyI0 ()YHKITHIO
B) 3aIIUTHYIO (DYHKITHIO

T') KATATUTHYECKYIO () YHKITUIO

4. KauecTBeHHOM! peakueil Ha Kpaxmall, sIBJISIETCS, B3aUMOJEHCTBHE C:
a) HoJoM

6) CU(OH)2

B) H,SO4 (koHII)

r) HNO; (xoH1)

5. Peakuust nerunparanus XxapakrepHa JUIs:
a) OJITHOATOMHBIX CITHPTOB

0) KapOOHOBBIX KUCIIOT

B) aJIbJCTHU]IOB

6. J11s1 ajlKaHOB XapaKTepHBI PEaAKIINU:
a) pasyIoKEHUs

0) nmpucoeAMHEHUS

B) 3aMEIICHHS

r) oOMeHa

7. Peakius nerunpararus, 0003HavaeT:
a) otmeruieane H,O
0) mpucoeaunenue H,

8. dopmyna C,Han 6, cOOTBETCTBYET 0011EH hopmyie:
a) apOMaTUYECKHUX YIIIEBOIOPOJIOB

0) aTKaHOB

B) QJIKUHOB

T') QJIKEHOB

9. ABTOpOM SIBIICHHSI H30MEPUH, SBISICTCS:
a) C.B. Jlebenen

6) B.B. MapkoBHUKOB

B) bytnepos A.M.

10. IIpomecc 06pa3zoBaHust STUIOBOTO CIIUPTA U3 TITFOKO3BI, HA3BIBACTCS:
a) TUApaTaIus

0) OpoxeHue

B) TUJIPOJIN3

r) aTepuduKaIus



11. IIponecc n3MeHeHHsI YIIIepOJHOTO CKEJIeTa B IPOCTPAHCTBE HA3bIBACTCS:
a) U3oMepu3anus

0) moMMepu3anus

B) TUJIPOJIN3

12.®opmyna riaroKo3bl:
a) CsH1205

6) CsH 1206

B) C6H605

13. KauecTBeHHOM peakiuell Ha IIIMIEPHH, ABISETCA B3aUMOICHCTBUE C:
a) cynbdarom menu (11)

0) TUAPOKCHIOM HATPHS

B) ruapokcusiom meau (1I)

14. O6muM CBOHCTBOM OJJHOATOMHBIX M KAPOOHOBBIX KUCIIOT, SIBJISCTCS:
a) BHYTPUMOJIEKYJIIpHAsl JeruapaTanus

0) OpokeHue

B) B3aUMOJICHCTBUE C aKTUBHBIMU METaJlJIaMU

15. CoeauHenus1, B MOJICKYJIaX KOTOPBIX €CTh aMHJIHBIC (TIENITHIHBIC) CBS3H, HA3bIBAIOTCS:
a) JKUPbI

0) yrieBoaopo bl

B) Oenku

T') YIJIEBOIbI

16. benku He BBINOIHSIOT:

A) TpaHCTIOPTHYIO (DYHKIIHIO
b) snepretuueckyro GyHKIUIO
B) zammutHyto QyHKIHIO

I') nBurarenbHyto GyHKIHIO

17. SInpo aroma - 3TO

a) COBOKYITHOCTb 3JICKTPOHOB €, IPOTOHOB P ¥ HEHTPOHOB N
0) COBOKYITHOCTh IPOTOHOB P ¥ HEUTPOHOB N

B) COBOKYITHOCTb HEHTPOHOB N

I') COBOKYITHOCTB 3JIEKTPOHOB € U IIPOTOHOB P

18. HelitpanbHas cpena UMeeT:
a) pH=7

6) pH=13

B) pH=11

19. CioxHbIe BeNecTBa, KOTOPHIE COCTOSAT U3 ATOMOB BOJIOPO/a U KHCIOTHBIX OCTaTKOB, HA3bIBAIOT:
a) KHCIIOTBI

0) comn

B) OKCH/IbI

20. DnexTpoHHas (HopMysia aTOMa HATPHSL:
a) s> 2s” 2p°



6) 1s* 2s* 2p° 35 3p*
B) 1s% 2% 2p° 3s'
r) 1s% 257 2p6 3s? 3p5

21. Kakoii % KOHIIEHTpaI\# pacTBOPOB, eciu u3BecTHO, uTo 200 T pactBopa coaepxat 10 r cynbdaTa
[IUHKA:

a)2 %

6) 20 %

B) 5 %

22. DNEKTPOJIUTHI, TP TUCCOLUALNN KOTOPBIX 00pa3yIOTCs KATHOHBI METAIIJIA, U AaHUOHBI KUCIIOTHOTO
0CTaTKa Ha3bIBAIOTCH:

a) KUCIIOTaMH

0) consimu

B) OCHOBAHUSMH

23. K peakuusim 0OMEeHa OTHOCHUTCSI:
a) CaO + H,O = Ca(OH),

6) CU(OH)2 = CuO + H,0

B) KOH + HNO; = KNO3s + H,O

24. Yucno 31eKTPOHOB, KOTOPHIE COAEPKATCS B aTOME YIIIepoa paBHO:
a)6

0) 12

B) 8

25. K OKHCIIUTEThHO — BOCCTAHOBUTEILHBIM OTHOCUTCS PEAKIIUsl, ypaBHEHUE KOTOPOM:
a) CHs+H, — C2H6

6) NaCl + AgNO; — AgCl |+ NaNO;,

B) CaO + H, O — Ca(OH),

r) CH; OH + HCl— CH;Cl . H, O

26. CocraBbTe (POPMYIIBI OPTAHUYECKUX BEIIECTB:
a) TeKCUH-2;

0) METHUIIOCH30IT;

B) 2,3-IUMeTHI -3,4- IUITUIOKTAH;

) 2,2-TUMETUIIICHTaH.

27. HaiimuTte MoekysipHyio GopMyTy YriieBoioposa, coaepxkanue yriepoaa (C) B kotopom 92,3%, a
Bosopona (H) —7,7 %. OTHOcUTEnbHAS IUIOTHOCTH 10 Bogopoay (H,) paBna 13.

28. IIpu B3auMOAEHCTBUM TEXHUUECKOTO KalblMsI Maccoi § r, cogepskaero 20 % npumeceii, n
pacTBOpa COISIHOM KMCIOTHI BBIIEIUIICS BOAOPOA OOBEMOM ... 1.

Bapuanr 2

1. K yrneBosam He OTHOCSTCS:
a) TETPO3bl, IEHTO3bI, FEKCO3bI



0) MOHOCaxXapH/Ibl, OTUTOCAXapUIbI, TOTUCAXAPUIBI
B) MEPBUYHBIE, BTOPUYHBIC U TPETUYHbIE AMUHbI

2. Iy aKeHOB XapaKTePHBI PCAKIUU:
a) MPUCOEANHEHUS

0) OTIICTUICHHS

B) oOMeHa

3. XKenToe okpalmBaHie BO3ZHUKAET MPH JCHCTBUU HA OEIIOK:
a) MmeI049n

6) HQSO4 (KOHLI)

B) HNOj3 (koHII)

r) Cu(OH),

4. benblii aMop(HBIN TOPOLIOK, HE PACTBOPUMBIN B XOJIOIHOW BOJIE, HO pa30yXarouyii B TOpsYeii — 3T0:
a) MeJIII0JI03a
0) caxapo3sa

B) GhpyKTO3a
I') Kpaxmai

5. M3omepust monoKeHus KpaTHOM CBSI3U XapaKTepHa JJIs:
a) HeTIPEeIeIbHBIX YTIIEBOJOPOJAOB — ATKEHOB

0) mpelleNbHBIX YTIIEBOJIOPOIOB — AIKAHOB

B) apOMATHYECKUX COCTMHEHUN — apEHOB

T') IpeIeIbHBIX OJJHOATOMHBIX CIIUPTOB

6. Peakuuu B3auMoseiictBus opranndeckux coenunenuii ¢ HCl, naspiBarores:
a) raJIoreHUPOBAHUE

0) rumpatanus

B) TUJPOTaJIOT€HUPOBAHNE

I') TUIPUPOBaHHE

7. Peakuuu monuMepu3auu, He XapaKTepHbI IS
a) aJIKaHOB
0) aJTKeHOB
B) QJIKUHOB

8.Opranuyeckue BenecTna, B coctaB KoTopbix BxoasaT C u H, Ha3piBatoTCs:
a) KapOu bl

0) ruIpuabI

B) YIJIEBOJOPOIBI

T') TaJIOT€HUIbI

9. Kakue QpyHKIIMOHAIBHBIC TPYIIIBI BXOJIAT B COCTaB aMUHOKHUCIIOT:
a) -NH, u -COOH

0) -NH,; u —OH

B) — NOz —COOH

r) —-NO; u —OH

10. benku — at0...:



a) OpTraHU4YCCKUC COCANHCHU A, COACPIKAIINC IBA UJIU 0oJiee 0cTaTKa aMHHOKHCIIOT.

6) a30TCOACPKAIMMUEC OPTaHNYCCKUEC COCANHEHUS IIPUPOAHOTO IIPOUCXOXKACHHUA

B) MMPUPOAHBIC TOJUMEPBI, COCTOAIIUC U3 OOJIBIIIOTO YKCJIAa OCTATKOB AMHWHOKHUCIIOT, CBA3AHHBIX MCKIY
coboit NCIITUIHBIMU CBA3AMMU.

11. O6mas ¢popmya aIKUHOB:
a) CnH2n+2

6) CnH2n

B) CnHZn—Z

r) CnH2n+l

12.Kpaxmai, BelecTBo:

a) JKUBOTHOI'O IIPOMCXOXKICHUS

0) sIBNISIETCSI OCHOBHOM YacThbIO CTEHOK PacTEHUM
B) SIBJISICTCSI POJIYKTOM THAPOJIN3A YTICBOIOB
r) obpasyercs B pe3ynbrare (OTOCHHTE3a

13. M3omepom mist 3,3 TUMETHIIOYTaHOBOW KUCIIOTHI, SIBJISIETCS:
a) reKcaHOBasi KUCIIOTa

0) 23TUNnponaHoBas KMCIIOTa

B) 2METWINPONAHOBasl KUCIOTa

14. Peaknusi B3aMMOJICHCTBHS OJHOATOMHBIX CITUPTOB C KAPOOHOBBIMH KUCIIOTAMH, HA3BIBACTCS
peakuue:

a) apomMaTu3aIus

0) ruaparamnus

B) aTepUpUKAIHS

15. YkcycHbIit anbaerug umeeT GopMyy:
a) CH;COH

6) CH;COOH

B) CH3CH20H

16. Pubo3a u ne3oxcupn603a, sBISIOTCA:
a) HyKJIEMHOBBIMU KHUCIIOTaMU

0) yrineBojamu

B) OenkamMu

17.Peakuuu nmomuMepu3aIiy, XapakTepHbl JJIs:
a) aJIKaHOB
0) aJTKeHOB
B) QJIKMHOB

18. DexrponHas dopmyra atoma 1s *2s “2p ®3s *3p” . XuMHueckuii 3HAK HTOTO HIEMEHTA:
a)C
6) O
B) Si

19. Uto Ha3BIBAaIOT HOHHON CBI3LIO?
a) CBS3b, 00pa30BaHHAs NEKTPOHHBIMU MIApaMu;



0) CBSI3b MKy MOHAMH H3-32 JIEKTPOCTATHYECKOTO B3aMMOJICHCTBYSI;B) CBSI3b, 00pa30BaHHAS HOHOM
BOJIOPO/JIa TP €r0 BHEAPEHUH B O0Jiee JIEKTPOOTPULIATEIbHBIN aTOM;

B) CBSI3b, 00pa30BaHHAs MAPOU FICKTPOHOB, MPUHAIICIKAIICH OJHOMY aTOMY U BAKaHTHOU sTYeHKOM
JPYroro aToma;

T') CBS3b MKy HAXOSAIIMMUCS B y3J1aX PEMIETKA aTOMaMU U MIOHAMH, YACPKUBAEMBIMH OBICTPO
repeMeniatoUMUCA 3JIEKTPOHAMU.

20. C xkaKuMH BellleCTBaMU pPEearupyroT OCHOBaHUsA?
a) TOJIBKO C KHCIIOTaMH

0) ¢ KUCIOTaMHU U OCHOBHBIMU OKCHJIaMU

B) C KUCJIOTaMH U KUCIOTHBIMU OKCHJIAMU

21. Ykaxure aMm(poTepHOE OCHOBAHHUE:
a) NaOH

6) KOH

B) Zn(OH)2 +

22. CrioKHBIE BEIIECTBA, KOTOPHIC COCTOSIT U3 aTOMOB METAJIOB M THAPOKCOTPYIII, Ha3bIBAKOT:
a) KUCJIOTHI

0) conu

B) OCHOBaHUS +

23. Peaknusi, ypaBuenue kotopoit: 2KOH + H,SO4 — K,SO4 + 2H,0 sBnsiercs:

a) oOMeHa, oOpaTumas

0) oOMeHa, KaTaTUTHYECKOM

B) oOMeHa, HeoOpaTumas

I') OKUCIUTEIbHO-BOCCTAHOBUTEIBHON, OOMEHa.

24. Kakoit % KOHIIEHTpaIliu pacTBopa, eciiu u3BectHo, uto 300 r pactBopa coaepxat 30 T xjopuaa
HaATPUS:

a) 20%

0) 1%

B) 10% +

25. K peakuusiMm COeTMHEHUS] OTHOCUTCSI:

a) KOH + HNO5; = KNO5; + H,0;
6) Cu(OH); = CuO + H,0O
B) CaO + H,0O = Ca(OH),

26. CoctaBbTe (hOpPMYJIbI OPTraHUYECKUX BEIIECTB:
a) 2-metunoyreH-1;

0) 2,3-TMMEeTHUIITeKCaH;

B) 4,5-auaTruIrenTeH-3;

r) 3-aTunlOyranon-1.



27. Onpenenute 00BEM YIIEKUCIOTO ra3a, KOTOPbIi 00pa3oBajcs MpH B3aMMOACHCTBUH a30THOM
KHCJIOTHI M TEXHUYECKOTO KapOoHaTa Kajibitus Maccoit 300 r, comepxariero 25 % npumMecei.

28. Haiinute MoneKyIsspHYI0 (Gpopmyiy yrieBoaopoaa, conepsxamiero 85,7% yraepona u 14,3%
BOJIOPO/1a; OTHOCUTEIbHAS IIJIOTHOCTH 110 BOJAOPOAY paBHa 28. YcraHOBUTE 1O GOpMYIie, OTHOCUTCS JIH
3TOT YIJIEBOJOPO]I K MPEAEIbHBIM.



4 Cucrema oueHuBanus komiuiekta ®OC Tekymero KOHTPOJsi M MPOMEKYTOYHOM
aTrecTamuu

[Ipu oreHUBaHUM MPAKTUYECKOM U CAMOCTOSITENIbHOM paboThl 00yJaroIerocs
YUUTBIBAETCS CIENYIOLIEE:

- Kauecmeo 8blNOJIHEHUs NPAKMUYECKOU Yacmu pabomol,

- Kauecmeo ogopmaeHuss omuema no pabome;

- Kauecmeo YCMHbIX 0MeEemos Ha KOHMPOJIbHble B0NPOCHL NPU 3auume padbomai.

Kaxpiii BU pabOThI OIIEHUBACTCSI 110 TATH OaTbHOM IIKaJIe.

«5» (0TIMYHO) — 32 TITy00KOE U MOJIHOE OBJIa/ICHUE COJIep:KaHueM y4eOHOro MaTepuania,
B KOTOPOM 00y4aronuiics CBOOOTHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE MPAKTHUECKU
MPUMEHSTh TEOPETUUECKHE 3HAHUSI, BHICKA3bIBaTh M OOOCHOBBIBATH CBOM CyXkAeHUA. OneHKa «5»
(0TIIMYHO) IpeoJiaracT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (XOpOI110) — eclIi 00YYAIONIUKACS ITOJTHO OCBOMIJI YUCOHBIM MaTepual, BiIaieeT
HAYYHO-TIOHSTUHHBIM amliapaToM, OPUSHTUPYETCS B U3yYEHHOM MaTepuaie, 0CO3HAaHHO
MPUMEHSIET TEOPETUUECKHE 3HAHUS Ha IPAKTHKE, FPAMOTHO M3JIaraeT OTBET, HO COJIep)KaHue U
¢dopma oTBETa UIMEIOT OTJENIbHBIC HETOYHOCTH.

«3» (yIOBIETBOPUTENHHO) — €CIIM 00yJaroIuiicss 0OHapy>KMBaeT 3HAHUE U IOHUMaHHE
OCHOBHBIX MOJIOKEHHUI y4eOHOTO MaTepHalia, HO U3JIaraeT ero HEeTOJIHO, HEMOCIIE0BATENBHO,
JIOTYCKaeT HETOYHOCTH, B IPUMEHEHHH TEOPETUUECKUX 3HAHUM MPU OTBETE HA MPAKTUKO-
OpPUEHTHPOBAHHBIE BOMIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2» (HEYIOBJIETBOPUTEIHHO) — €CIIM 00YYarOIINIiCS UMEET pa3pO3HEHHBIE,
OeccucTeMHbIe 3HAHUS, JOMYCKAET OMIMOKY B OIpeIeSICHINH 0a30BhIX MOHATHH, HCKAKAET UX
CMBICT; HE MOXKET MPAKTUYECKH MPUMEHATh TEOPETUUECKUE 3HAHUSI.

Kpurtepuu onieHuBaHus HTOrOBOH KOHTPOJIbHOMH padoThI

«5» (0TIMYHO) — 32 IIIYOOKOE U TMOJIHOE OBIAJCHHUE COAEpKaHuEM Y4eOHOTro MaTepuana, B
KOTOPOM OOyYaromuKcsi CBOOOIHO U YBEPEHHO OPUEHTHPYETCS; 32 YMEHUE PAKTUIECKU
MPUMEHSTh TEOPETHUECKHE 3HAHUSI, BHICKA3bIBATh M OOOCHOBBIBATH CBOM CyxAeHUs. OLeHKa «5»
(0TIIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’)KEHUE OTBETA.

«4» (xopo110) — eciy 00y4YarOUIUIiCs MOJTHO OCBOUI YUeOHBIN MaTepual, BlajeeT Hay-
HO-TIOHATHUIHBIM anmnaparoM, OpHEHTUPYETCS B M3yYSeHHOM MaTepuae, OCO3HAHHO NMPHUMEHSIET
TEOpEeTUYECKHE 3HaHUS Ha MPAKTUKE, FPAMOTHO M3JIaraeT OTBET, HO Cofiep kaHue U hopma
OTBETa UMEIOT OTACITbHBIE HETOYHOCTH.

«3» (yIOBIETBOPUTENHHO) — €CIIM 00yJaroNIiicss 0OHAPYKMBAET 3HAHKUE U TOHUMAaHUe
OCHOBHBIX TTOJIOKEHUH Y4eOHOTO MaTepralia, HO M3JIaraeT ero HeroJjHo, HeMOoCIeI0BaTeIbHO,
JOTTYCKaeT HETOYHOCTH B MPUMEHEHUH TEOPETUUECKUX 3HAHUN TP OTBETE HA MPAKTUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2» (HEeynOBIETBOPUTEIBHO) — €CIIU 00yUarOIIMUNCA UMEET pa3po3HEHHbIE, OeccucTeM-
HBIC 3HAHMS, JOIYCKACT OIIMOKH B OMpe/IeICHNN 0a30BBIX MOHITHH, HCKAYKAET UX CMBICIT; HE
MOJKET MPAKTHYECKU MPUMEHSATh TEOPETUIECKIE 3HAHMUSI.

Tecm oyenusaemcs no namu OAILHOU WKANe CLeOVIOUUM 00PA30M. CHOUMOCHb
Kastcoozo eonpoca 1 bann. 3a npasunvhsiii omeem cmyoenm nonyuaem 1 oann. 3a neeepwiii
omeem unu e2o omcymemeue 0anibl He HAYUCIAIOMCA.

Oyenka «5» coomeemcmeyem 86% — 100% npasunvHbix 0omeemos.

Oyenxa «4» coomeemcmeyem 73% — 85% npasunvrwix omeemos.

Oyenka «3» coomeemcmeyem 53% — 72% npasuibHvix 0omeemos.

Oyenka «2» coomeemcmeyem 0% — 52% npasunbhbix 0omeemos.



