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I ITacnopTt poHAOB OLIEHOYHBIX CPEACTB

1. ObsacTh NpUMeHEHUS

®oua oueHouyHbIX cpeacTs (POC) npeaHazHavyeH A1 IPOBEPKU PE3YJIbTATOB OCBOCHUS
auctumuinabl COO.01.09 Xumus, BXOASIIEN B COCTaB TPOTrPaMMBbI MOJATOTOBKH CIENUAIIUCTOB CPEIHETO
3BeHa 1o crnenuansHoctu 09.02.07 Ungopmayuonnvie cucmemot u npocpammuposarue. O6beM 4acoB
Ha ayJUTOPHYIO HArpy3Ky Mo AUCHUIUIAHE 72.

2. O0beKThI OLIECHUBAHNS — Pe3YJIbTAThI 0CBOCHHUS THCHHUILINHBI

®OOC 1O3BOJISET OLEHUTD CIIEYIOIINE PE3YIbTAThl OCBOCHUS TUCIUTIAHDI:

JIMYHOCTHBIX:

Oco3HaHue 00y4aromuMHUCs POCCUHCKON TPaXTaHCKON UIEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHHUIO;

Hanwnune motuBanuu Kk 00y4eHHIO;

[{enenamnpaBiieHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUI JTMUHOCTH Ha OCHOBE KIIIOYEBBIX
LEHHOCTEH U UCTOPUYECKHX TPAAULIUil 0a30BOM HAYKHU XMMUU;

['0TOBHOCTH M CIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS B CBOCH JI€ATEIHHOCTH
[IEHHOCTHO-CMBICIIOBEIMHU YCTAaHOBKaMHU, MMPUCYIITUMHU IIETOCTHON CHCTEME XMMHUECKOTO0 00pa30BaHUS;

Hanuuue npaBoco3HaHUS 3KOJIOTHUECKOM KYIbTYPbl U CTIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH
KU3HEHHBIC MIJIAHBI.

JInaHOCTHBIE PE3YyNIbTaThl OCBOCHUS MpeIMeTa « XUMHUS» TOCTUTAIOTCS B €UHCTBE YUeOHOM 1
BOCIIUTATEIbHOMN JAESITEIIBHOCTH B COOTBETCTBUM C TYMaHUCTHUECKUMHU, COLUMOKYIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMU U HI€aJIaMU POCCUIICKOTO TPakIaHCKOTO O0IIeCTBa, MPUHATHIMU B
o0IIecTBe HOpMaMH U TIPaBUIIAMU TIOBEICHUS, CIIOCOOCTBYIOIIMMH MTPOLIECCaM CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YyYarOIINXCS.

JIM9HOCTHBIE PE3YNBTAThl OCBOCHUS MpeIMeTa «XUMHUS» OTPaKatoT CHOPMUPOBAHHOCTH OTIBITA
MO3HABATENILHOM U MPAKTHUECKOM NeSTEIbHOCTH 00YJarOIIMXCs 110 peau3ali IPUHATHIX B 00LIECTBE
LIEHHOCTEW, B TOM YHCJIE€ B YACTH:

1) I'paxkaHCKOTO BOCTIMTAHUSI:

Oco3HaHus 00y4alOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAKEHUS K 3aKOHY H
MIPaBONOPAJIKY;

[IpeacraBnenus o conuagIbHBIX HOPMAX U MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE;
['oTOBHOCTH K COBMECTHOM TBOPUECKOH JIEATEIHHOCTH IPU CO3AHUN Y4EOHBIX MPOEKTOB, PEILICHUU
y4eOHBIX U MO3HABATEIBHBIX 3324, BBIMOJIHCHUN XUMUUYECKUX SKCIIEPUMEHTOB;

CnocoOHOCTH MOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTHUKY U apTyMEHThI IPYTUX IpU
aHaJIM3€e Pa3TUYHBIX BUJIOB YUeOHOH IeATEThHOCTH;

2) [TaTpuOTHYECKOTO BOCITUTAHUS:

[{eHHOCTHOTO OTHOILIEHUSI K UICTOPUYECKOMY M HAyYHOMY HACIIEIUI0 OTEUECTBEHHOW XUMUH;

yBaXKeHHsI K MPOIIecCy TBOPUECTBA B 00JIACTU TEOPUH U MPAKTUUECKOTO MPUMEHEHHSI XUMUH, OCO3HAHUS
TOTO, YTO JIOCTHKCHUS HAYKU €CTh PE3YJIbTaT JJIUTEIbHBIX HAOMIOACHHA, KPOTIOTIUBBIX
9KCIIEPUMEHTAJIBHBIX IOMCKOB, TOCTOSHHOIO TPY/la YYEHBIX U MPAKTUKOB; HHTEPECA U NTO3HABATEIIbHBIX
MOTHBOB B ITOJIYY€HUH U TIOCTEAYIONIEM aHaIu3e HH(OPMAIUH O TIEPEIOBBIX TOCTHKEHUSIX
COBPEMEHHOM OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

HpaBcTBEHHOr0 CO3HaHUS, ITHYECKOT0 MOBEACHMS;

CrocoOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIEC C XUMUYECCKUMH SIBIICHUSIMH, ¥ IPUHUMATH
OCO3HAHHbIE PEUICHUs, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

I'oToBHOCTH OLICHUBAThL CBOE IIOBEECHUE U ITOCTYIIKUA CBOMX TOBAPULIEH C MO3ULUN
HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MTOCTYIIKOB;

4) ®opMupOBaHUs KYIbTYpPbI 3J0POBBSI:

[TornMaHus IEHHOCTEH 3I0POBOT0O U 0€30MacHOT0 00pa3a >KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 37]0POBBIO;

CoOumronenus paBuil 6€30MacHOTO OOPAIICHUsI C BEIIECTBAMH B OBITY, TOBCETHEBHOM KU3HHU U B
TPYAOBOM AEATEIBHOCTH;



[TornMaHus IEHHOCTH MPABUJI HHIMBUYaTbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO TOBEICHUS B
CUTYalUsIX, YTPOXKAIOIINX 3I0OPOBBIO U )KU3HU JIFOJIEH;

Oco3HaHus MOCTENCTBUN U HETPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOTr oI,
HapKOTUKOB, KypeHHs);

5) Tpy1oBOro BOCIIUTAHUSA:

KoMMyHHKaTHBHOM KOMIIETEHTHOCTH B Y4€OHO-HUCCIIEI0BATEIbCKOMN AEITEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKON M IPYTUX BUJAX AEATEIbHOCTH;

VY CTaHOBKM Ha aKTUBHOE Y4aCTHE B PEIIECHNUH MTPAKTUYECKUX 3a7a4 COLMAIBHON HAIIPaBIEHHOCTH
(B paMKax CBOETro KJiacca, IIKOJIbI);

HuTepeca K MpakTUYECKOMY U3YUYEHUIO MPOPECCHil pa3IuyHOro pojia, B TOM YUCIIE HA OCHOBE
MIPUMEHEHHUSI PEMETHBIX 3HAHUM M0 XUMUU;

VYBaxkeHuUs K TPyAy, JIOASIM TPyJAa U pe3ylnbTaraM TPYyAOBOU NEATEIbHOCTH;

I'oTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIbHOM TPaeKTOpUHN 00pa3oBaHus, Oyayiien
npodeccun u peanusanun cOOCTBEHHBIX )KM3HEHHBIX IJIAHOB € Y4ETOM JINYHOCTHBIX HHTEPECOB,
CocoOHOCTEH K XUMUH, MHTEPECOB U MOTPEeOHOCTEH 00111eCcTBa;

6) DKOJIOTHYECKOTO BOCITUTAHUS:

DKOJIOTHYECKH LeIeco00pa3HOro OTHOIIEHHS K MIPUPOJE, KaK HCTOYHHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIie;

[Monnmanwust ro0aIBLHOTO XapaKTepa HKOJIOTHIECKUX MPOOIIeM, BIUSHUS YKOHOMHYECKHIX
MPOIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATILHOM CpEbI;

Oco3HaHus HEOOXOAUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUU JIJISl PEIICHHS BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTHUBHOI'O HENPUATHUS ACUCTBUN, IPUHOCALINX BpPeXl OKPYKaIOILEel IPUPOJHON Cpele, YMEHUS
MIPOrHO3UPOBATh HEONATOMPUATHBIE SKOJIOTUUECKUE MOCIEICTBUS MPEATPUHIUMAEMbIX JEHCTBUI U
MpeAOTBpaIIATh UX;

Hanuuus pa3BUTOro 3K0JI0rM4eCKOro MbIIUICHUS, SKOJIOTHYECKON KYIBTYPBbI, OIbITa
NeSATEIbHOCTH IKOJIOTUYECKOM HAMPABIEHHOCTH, YMEHHS pPYKOBOACTBOBATHCSI MU B MTO3HABATEILHOM,
KOMMYHHUKaTUBHON U COLMAIbHON MPAKTHKE, CHOCOOHOCTU M YMEHHS aKTUBHO MPOTUBOCTOSITh
uaeosioruu xemohoouu;

7) LleHHOCTH HAYYHOTO TTO3HAHMS:

ChopMupoBaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHON MPAKTHUKHY;

[Monnmanwust ciennGUKN XUMUU KaK HAyKH, 0CO3HaHUsA e€ posid B (HOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOTO MBIIICHUS, CO3JaHUU 1IEIOCTHOTO IPECTaBIEeHUs 00 OKPYKalollleM MUpPe
KaK O €IMHCTBE MPUPOIBI U YETIOBEKa, B TO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U pElICHUH MTPOodIieM
COXpaHEHUs IPUPOJIHOTO PABHOBECHS;

YO6exxa€HHOCTH B 0CO00M 3HAYMMOCTH XUMHUH ISl COBPEMEHHOMN ITUBUIIM3AIINH: B €€
T'YMaHUCTHYECKOW HAINPaBICHHOCTH M BaXKHOW POJIM B CO3aHUHU HOBOW 0a3bl MarepuagbHON KYIbTYPHI,
pEIIeHNH TIIO0ABHBIX MTPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETHIECKOH,
MUIIEBON U SKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECTIEYCHUH YCIOBUIN YCIEITHOTO
TpyZa ¥ KOJIOTHYECKH KOM(DOPTHOM KU3HH KKJOTO WieHa O0IIeCTBa;

EcTecTBeHHO-HAayYyHOU rpaMOTHOCTH: IOHUMAHUS CYIIHOCTH METOJIOB ITO3HAHMS, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS JUISI aHATH3a U OObSICHEHUS
SIBJIGHUHN OKPY>KAIOLIEr0 MUpa U MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS 1eJaTh 000CHOBaHHbBIE
3aKJIFOYEHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLIUXCS JAHHBIX C [ETbI0 TOTYyYSHHS TOCTOBEPHBIX
BBIBOJIOB;

CrocoOHOCTH CaMOCTOSITENILHO UCTIOIh30BATh XUMUYECKIE 3HAHUS JIJIsl pellieHwHsI Mpo0eM B
peanbHBIX KU3HEHHBIX CUTYALMSIX;

HHTepeca Kk TO3HAHUIO U UCCIIEA0BATENIbCKOM AEATEIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U CAMOOOPa30BaHUIO, K aKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUH C KUZHEHHBIMH MTOTPEOHOCTIMHU;

HNHTepeca kK 0COOCHHOCTSM Tpyaa B pa3audHbIX chepax npodeccuoHaIbHON AesATeIbHOCTH.



MeTanpeAMeTHBIX: 3HaUuMbIe U151 POPMUPOBAHUS MUPOBO33PEHHUST O0YUAIOLITHXCSI
MEXUCIUIIIMHAPHBIE (MEKIIPEIMETHBIE) OOLICHAYYHBbIE TIOHATHS, OTPAXKAIOIIKE [IETOCTHOCTh HAyYHOU
KapTHHBI MUPA U CTICHU(HUKY METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, YHEPIUs, SIBIICHUE, IPOLIECC, CUCTEMA, HAyuHbIH (haKT, IPUHLIUI, TUII0TE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U IpYTHe);

VYHuBepcasibHble yueOHbIe JelcTBUS (103HABAaTE/IbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE),
obecnieunBarone GopMupoBaHue GyHKINOHATBHON IPaMOTHOCTH M COIIMATIBLHON KOMITETEHIINN
00yJaronuxcs;

CriocoO6HOCTh 00yUarOIUXCsI HCIIOIB30BATH OCBOCHHBIE MEXIUCIUITIIMHAPHEIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIC YUeOHbIE IEHCTBUS B TO3HABATEIBHON U COLIMATIBHON
IIPAKTHKE.

MeranpeameTHble pe3yinbTaThl OTPAXKAIOT OBJIAIEHUE YHUBEPCAIbHBIMU Y4EOHBIMU
[103HABATEJIbHBIMH, KOMMYHUKaTUBHBIMU U PETYIATUBHBIMH JIEHCTBUSMU.

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE Y4eOHbIe eliCTBUS

ba3oBble Jlorn4yecKkue AeicTBUA:

CaMOCTOATENIBHO (POPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOIEMyY, BCECTOPOHHE €€
paccMmaTpuBarh;

OIIPEACIIATD LENH JEATEIBHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPUU UX JOCTHKEHHSI, COOTHOCHTH
PE3YJIbTAThl JEATEIBHOCTH C ITOCTABIEHHBIMU LIETISIMMU;

MCIIOJIB30BAaTh ITPY OCBOCHUY 3HAHUH NPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACIATh
XapaKTEepHbIE MPU3HAKY MMOHATUHN U YCTaHABINBATh UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATUSA 17151 OOBSCHEHUS OTJEIbHBIX (DAKTOB U ABICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHH VIS KJIacCU(UKAIIMH BEIIECTB M XUMHUUECKUX PEaKIIHii;

YCTaHABJIMBATh IPUYNHHO-CIICICTBEHHBIEC CBA3U MEKy N3y4acMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, 1€TYKTUBHBIE, 110 aHAIIOI'MH ), BBISIBIISTD
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIMPOBATH BBIBOABI U
3aKJIFOUYEHHS;

IPUMEHSATH B IIPOIECCE O3HAHNUS, UCIIOb3yEMbIE B XUMUHM CUMBOJIMUYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBATH MOJIEIbHBIC MTPEACTABICHHUS — XUMUYECKUH 3HAK (CHMBOI) 3JIEMEHTA, XUMHUYECKast
(bopmyna, ypaBHEHHE XUMUYECKOM peaKkIMy — P PEIICHUH y4eOHBIX MO3HABATEIbHBIX U
IIPaKTUYECKHUX 3a/1a4, IPUMEHSATh Ha3BaHHbIE MOJIEIIbHBIE IPEICTABICHHUS U1 BBIIBICHUSI XapaKTEPHBIX
IIPU3HAKOB U3Y4aE€MbIX BEIIECTB U XUMUYECCKUX PEAKIIHH.

ba3oBble ucciien0BaTe/bCKUE NeHCTBUA:

BJIaJIeTh OCHOBAMHU METOIOB HAy4YHOT'O IO3HAHUS BELICCTB U XUMUYECKUX PEaKLINN;

(bopMyIHMpOBaTh LIEIH U 33/1a4U MCCIIEI0BAHNUS, UCIIOIb30BATh MIOCTABICHHBIC U CAMOCTOSATEIIBHO
c(OpMyYIUPOBAHHBIE BOIPOCHI B KAY€CTBE MHCTPYMEHTA IIO3HAHUS M OCHOBBI U1 (POPMHUPOBAHUS
TUIOTE3BI 110 IPOBEPKE NMPaBUIIBHOCTU BBICKa3bIBAEMbIX CYKICHUII;

BJIA/ICTh HABBIKAMHU CAMOCTOSTEIBLHOIO INIAHUPOBAHUS U IPOBEACHNS YUEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HA0II0OaTh 3a XOJ0M MPOIIECcca, CAMOCTOSATEIIBHO
IIPOTHO3UPOBATh €ro pe3ybTar, GopMyIMpPOBaTh 0OOOIIEHHUS U BEIBOJbI OTHOCUTENILHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEOBAHNUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MpoAETaHHOM padoTe;

IpHUOOPETaTh ONBIT YUYEHUYECKON NCCIIEI0BATENbCKOM U MPOEKTHOM NESTEIbHOCTH, IPOSBIATh
CIOCOOHOCTH M TOTOBHOCTD K CAMOCTOSITEIbHOMY IOMCKY METO/I0B PEIICHUS MPAKTUUECKUX 3a/ad,
IIPUMEHEHHIO Pa3JIMYHBIX METOIOB IIO3HAHHUS.

Pabora ¢ nnopmanmeii:

OpPHEHTHPOBATHCA B PA3JIMUHBIX HCTOYHHUKAX MH(OpPMALUH (Hay4HO-IIOMYJIsIpHAs JINTeparypa
XHUMUYECKOTO COZIep KaHusl, CIIpaBOUHbIE TT0coOus, pecypchl IHTepHeTa), aHaIM3UpOBaTh HHPOPMALIUIO
pa3IUYHBIX BUIOB U (JOPM IPEACTABICHUS, KPUTUUYECKH OLIEHUBATh €€ T0CTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(GopMyIHpPOBATH 3aPOCH! U IPUMEHATh Pa3IMUHbIE METOABI IPH MOKCKE U 0TOOpe MH(pOpMALHH,
HEOOXOIMMOM 15l BBIOJHEHUS y4eOHBIX 33/1a4 ONPeaeIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCIOIb30BAHUS MH(POPMAILIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH 1
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (hOpMY MPEACTaBICHUS HH(POPMALIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAyYHBIN S3bIK B KAY€CTBE CPE/ICTBA MPHU paboTe ¢ XUMUUECKOW HHPOPMAIUEH:
MIPUMEHATHh MEXKIPEIMETHBIC ((PU3NUECKUEe U MAaTEeMAaTUUECKIE) 3HAKH U CUMBOJIBI, OPMYITHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

KoMMyHHKaTHBHbIE YHHBepcaJbHble Y4eOHbIe JelcTBHA:

3aJ1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKAaeMOi TEMbI B XOJI€ AUAIora U/WIN JUCKYCCHUH,
BBICKa3bIBaTh UAEH, POPMYIHPOBATH CBOM MPEIOKEHHS] OTHOCUTEIHHO BBIIIOIHEHUS MPEATIOKEHHON
3a/1a4u;

BBICTYIIATh C MPE3CHTAIEN Pe3yabTaTOB MO3HABATEILHOM 1EATEIbHOCTH, MOJIy4YEeHHBIX
CaMOCTOSITENTLHO UJIU COBMECTHO CO CBEPCTHUKAMU IMPH BBHITOJTHEHUN XUMUYECKOTO 3KCIIEPUMEHTA,
MPAKTUYECKOM pabOTHI MO UCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, peaIn3alui Y4eOHOTO MPOEKTa
1 (GOpMYIHPOBATh BBIBOJBI IO pe3y/IbTaTaM MPOBEAEHHBIX UCCIEIOBAHUM MyTEM COTIIaCOBaHUS MO3UIIMIMA
B X071€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryasitTuBHble yHUBepcajbHbIe y4eOHbIE eiicTBUS

CaMOCTOSITENIFHO TUIAHUPOBATh U OCYLIECTBISATH CBOIO MTO3HABATEIBHYIO JICATEIbHOCTD,
omnpenensis e€ 1eau U 3a1a4i, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeUlaraéMblii aITOPUTM JIEHCTBHI TPU BHIIOJHEHUH YYEOHBIX M UCCIIEA0BATENbCKUX 3a/1a4, BHIOMPATh
HanOosee 3 (HEKTUBHBIN CTIOCOO WX PEIICHUS ¢ YIETOM TOTYUYCHUsI HOBBIX 3HAHUM O BEIIECTBAX U
XUMHYECKHUX PEaAKIIHSIX;

OCYUIECTBIIATh CAMOKOHTPOJIb CBOEH AESITETLHOCTH Ha OCHOBE CaMOaHalln3a U CaMOOLEHKH.

NMpeIMeTHBIX: IPEIMETHBIE Pe3yJbTaThl OCBOCHHUS Kypca «Opranuyeckas XMMHUs» OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTABIISIFOIICH €CTeCTBEHHO- HayqIHOU
KapTHHBI MUPA, POJIM XUMHUHU B TO3HAHUU SIBICHUN IPUPOJIbI, B GOPMUPOBAHUN MBIIUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ QYHKIIMOHATHHONU IPaMOTHOCTH, HEOOXOIUMOM JIsl pEIICHUS TPAKTHYECKHUX 3a/1ad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3/10POBbIO U MIPUPOJIHOM cperie;

BJIAJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUMN, KOTOPAsi BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHSATHUS
(XMMUYECKUH AIIEMEHT, aTOM, 3JIeKTPOHHAs 000JI0YKa aToMa, MOJIEKYIa, BaJIEHTHOCTb,
ANIEKTPOOTPHIIATEIILHOCTh, XUMUYECKAs CBSI3b, CTPYKTYpHas popmyrna (pa3BEpHYyTas U COKpallEHHAs),
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIEpOIHBINA CKeeT, QyHKIMOHANIbHAS TPYIINa, paguKal,
M30MEpHsl, U30MEPhI, TOMOJIOTMYECKUN PsiJl, TOMOJIOTH, YTIIEBOAOPOAbI, KUCIOPO U a30TCOIepKAaIlIHe
COEIMHEHUS, MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COETMHEHUS); TEOPUH U
3aKOHBI (T€OpHsI CTPOSHUS OpraHndYecKuX BemecTB A.M. byTiiepoBa, 3aKOH COXpaHEHHS MACChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHH; MUPOBO33PEHUECKHE 3HAHMUS, JICKAIIIE B
OCHOBE TOHMMAaHUS TPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKHUX SBJICHUM, (DaKTOIOTUIECCKUE CBEICHUS O
CBOICTBAax, COCTaBe, MOJTYYEHUH U OE30ITaCHOM HCIIO0JIb30BAHNN BAXKHEUIIINX OPraHMYeCKUX BEUIECTB B
OBITY ¥ IPAKTUYECKON JEATEIILHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEepPHbIE MPU3HAKY MMOHATUH, YCTaHABINBATh UX
B3aUMOCBS3b, UCIOJI30BATh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUN COCTaBAa, CTPOCHUS U
MPEBPAILICHUN OPTAaHMYECKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIH30BATH XUMHUYECKYIO CUMBOJIHUKY ISl COCTABIICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOI) (GopMy OpraHuYecKrX BEIIeCTB U
YpaBHEHUU XUMUYECKHUX PEAKIIH, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs
WJUTFOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUH yCTAHABIMBATH IPUHAIICKHOCTh N3y4YEHHBIX OPTaHUYECKUX
BEIIECTB 110 UX COCTaBY U CTPOEHUIO K OMPEeAeIEHHOMY KJIaccy/TpyIe

COeMHEHUH (YTJIEBOIOPO/IBI, KUCIOPOJ U a30TCOCPIKAIINE COSAMHECHHUSI, BHICOKOMOJICKYIISIPHBIC
COCIMHEHMS ), 1aBaTh UM Ha3BaHUs 1o cuctemarnueckoit HomeHkaarype (IUPAC), a Takxe npuBOIUTH
TPUBUAIBHBIC HA3BAHUS OTJCIBHBIX OPraHNYECKHUX BEIIECTB (ITHIICH, MPOIUJIICH, alleTUIICH,
STHJICHTJIMKOJIb, THLEPHH, heHou, hopMaibaeru, aueTalbIerul, MypaBbuHas KUCIO0Ta, YKCYCHAsI



KHCIIOTa, OJISMHOBASI KUCIIOTA, CTEAPUHOBAsS KUCIIOTA, TII0K03a, (PYKTO3a, KpaxmMal, eJUITI0II03a,
TJIMIIVH),

c(hOpMUPOBAHHOCTH YMEHUS OMPEACISATH BUABI XUMUYECKOU CBS3H B OPTaHUIECKHIX
COCTMHECHUSX (OAMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTH YMEHUS IPUMEHSTD MOJIOKEHHS TEOPUH CTPOCHUS OPTAaHMYECKHUX BEIIECTB
A.M. bytnepoBa 1151 00BbsICHEHHSI 3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH
COXpaHEHHUs MACChI BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE U XUMHUECKHE
CBOIMCTBA TUITUYHBIX MIPEICTABUTENCH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH,
STHUJICH, MPONWIJICH, alleTUJIeH, OyTaaueH-1,3, metunOyraaues- 1,3, 6€H3071, METaHOJI, 3TaHO,
STUJICHTJIUKOJIb, TIUIEPUH, (EHOJ, alleTalbJAeTHa, MypaBbUHAS U YKCYCHAsI KUCIIOTHI, TIIFOK03a,
Kpaxmall, [[eJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTA), HWILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEX1y HUMH
YPaBHEHHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh UCTOUHUKH YIIIEBOIOPOIHOTO ChIPbs (HEDTh,
MIPUPOJIHBINA Ta3, YTojb), CIOCOOBI UX MEePepadOTKH U MPAKTUIECKOE IPUMEHEHUE TIPOTYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHU IPOBOUTH BBIYUCIICHUS M0 XUMUYECKUM YPaBHEHUSAM (MAaCCHI,
00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WU MPOIYKTa PEAKIIMU M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJICTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOAaX HAyYHOTO
MO3HAHUS, UCTIOJIH3YEMbIX B XUMUH IPU U3yYCHUH BEIIECTB U XMMHUSCKHX SBICHUI (HaOIroneHue,
U3MepeHHe, SKCIIEPUMEHT, MOACITUPOBAHNUE), UCIIOIB30BaTh CHCTEMHBIE XUMUUECKHE 3HAHUS JIJIs
MPUHSTHSI PEIICHUN B KOHKPETHBIX )KH3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHEM;

c(OpMHPOBAHHOCTh YMEHUH COOMIONATH MPaBUIIa MOJIb30BAHM XUMUYECKOH MOCY101 U
abopaTOpHBIM 000PYIOBAHUEM, a TAK)KE MTpaBUiia OOpaIIeHHs C BEIIECTBAMUA B COOTBETCTBUH C
WHCTPYKLHUSMH IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(hOpMUPOBAaHHOCTh YMEHUH TUIAHUPOBATH U BBHIMOIHATH XUMUUYECKUIA SKCIEPUMEHT
(mpeBpallleHrs OPraHUYECKUX BEIIECTB IPU HAIPEBAHUM, MTOJYUSHUE STUIICHA U U3YYEHHUE €r0 CBOUCTB,
KaueCTBEHHbIE PEAKI[MN OPraHUYECKUX BEILIECTB, IeHATypalys OeJIKOB Mpy HarpEeBaHUU, LIBETHHIE
peakiuu OeTKOB) B COOTBETCTBHH C MIPABHIIAMU TEXHUKH 0€30MIaCHOCTH MPHU OOPAIEHUH C BEIIECTBAMU
1 1a00opaTOpHBIM 000PYIOBAaHUEM, MTPEACTABIAThH PE3YAbTaThl XUMUUYECKOT0 SKCIIEpUMEHTA B popme
3aMKCy ypaBHEHUH COOTBETCTBYIOIINX PEAKINI U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX
pE3yNbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
MOJTy9aeMyI0 M3 Pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBo nHpopmaruu, MHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COONIIOAATH TIPABHIIA YKOJIOTHUSCKH 11eTIECO00Pa3HOTO MOBEACHMS B
OBITY U TPYAOBOH IE€ATEILHOCTH B LIESAX COXPAHEHUS CBOETO 3/I0POBbS U OKpPY’KaIOIIEH MpUpOIHON
Cpellbl, 0CO3HABaTh OMACHOCTb BO3/ICUCTBUS HA )KMBBIE OPTaHU3MBbI ONPEACTIEHHBIX OPTAHUUYECKUX
BElIECTB, MoHUMas cMblicia nokasaresns [1/IK, noscHaTh Ha mpuMepax cnocoObl yMEHBLICHUS U
MPEeAOTBPAICHUS UX BPEIHOTO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JUTst 00y4aroIuXcs ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE IPUMEHSTh 3HAHUSI 00
OCHOBHBIX JJOCTYITHBIX METO/aX MMO3HAHMS BEIIECTB U XUMUYECKUX SIBIICHUN;

JUISL CIIETIBIX U CIa00BUIAIINX O0Y4aIOIIUXCs: YMEHHE UCII0NIb30BaTh pelbe(HO TOUCUHYIO
cucremy obo3HadeHuit JI. bpaitns mis 3anucu XuMu4eckux Gopmyi.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mas 1 HeopraHu4ecKasi XuMuUs» 0TPaxaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUECKON COCTABIISIIOIICH €CTeCTBEHHO-HAYYHOM
KapTHUHBI MUPA, POJIM XUMHUHU B [TO3HAHUU SIBICHUN TPUPO/IBL, B GOPMUPOBAHUHU MBILUICHUS U KYIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHATLHOW IPAMOTHOCTH, HEOOXOAMMOM JIJIsl pEIICHHSI MPAKTUISCKUX 3a/1a9 U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3/10POBBIO U MIPUPOJIHOM cperie;

BJIAJICHUE CUCTEMOM XUMUUYECKUX 3HAHUMN, KOTOPast BKIIOYAET: OCHOBOIIOJIATAIOIINE TTOHSITHS
(XMMUYECKUH AIIEMEHT, aTOM, U30TOII, S-, p-, d- SIEKTPOHHbIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIpHBINA 00BEM, BaJICHTHOCTD, SJIEKTPOOTPUIIATEILHOCTD, CTENICHh OKUCIICHHS, XUMUYECKasl CBSI3b



(KoBasieHTHAs, MOHHAS, METAJNTIMYECKAast, BOJOPOAHAS ), KPUCTAIIINYECKAs PEUIETKA, TUITBI XUMUUECKUX
peaKkIui, pacTBOP, JAEKTPOJIUTHI, HEAJEKTPOJIUTHI, JEKTPOJUTUYECKAS] TUCCOLUALINSL, OKUCINUTED,
BOCCTaHOBHTEIh, CKOPOCTh XMMHUECKON PEaKlii, XUMUYECKOe PABHOBECHE); TECOPUU U 3aKOHBI (TCOpUS
ANEKTPOJIMTUYECKON TUCCOMaIuu, iepuoandeckuii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHUS MAaCChI
BEI[ECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS YHEPTUHU MTPU XUMHUECKUX PEAKIHUSAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH A3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE IOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBICHUMN, ()aKTOJOTUIECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUHU ¥ 0€30aCHOM HCIOIb30BaHUH BaKHEHIIINX HEOPTaHUYECKUX BEILECTB B OBITY U
MPAKTUYECKOM JESITEIIbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTE€pPHbIE MPU3HAKY MMOHATUH, YCTaHABINBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUN HEOPTaHUYECKUX BEIIECTB U UX
MPEBPAILICHUH;

c(hOpMHUPOBAHHOCTh YMEHHUH UCTOIH30BATh XUMUUYECKYIO CUMBOJIUKY ISl COCTaBICHHS (POPMYIT
BEIIIECTB M YPaBHEHUM XUMHUUYECKUX peakiuii, cucremarnueckyro HomeHnknarypy (IUPAC) u
TPUBHAJIbHBIC HA3BAaHUS OTJIEJIbHBIX HEOPTraHUUECKUX BEIIECTB (yrapHblid ra3, yriieKUCIbIi ra3, aMMHUaK,
raméHasi U3BeCTb, HerameéHas U3BeCTh, MUThEeBasl Cofa, MUPUT U JApyTue);

c(hOpMUPOBAHHOCTh YMEHUH ONPENETATh BAJICHTHOCTh U CTENICHh OKUCICHUS XUMUYIECKUX
AIIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBS3U (KOBaJICHTHAsI, HOHHAs,
METaJUTMYECKasi, BOJAOPOHAs) B COEIMHEHUSX, TUIl KPUCTAINTUYECKON pPEeIETKY KOHKPETHOTO BEIIECTBA
(aTomHas1, MOJIEKyJIsipHAs, HOHHAs, METAJUIMYECKas ), XapaKTep Cpeabl B BOAHBIX PACTBOPAX
HEOPraHUYECKUX COCAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATH MIPUHA/IJICKHOCTh HEOPTAaHUYECKUX BEILIECTB M0 UX
COCTaBY K OIpeNeIEHHOMY KIIACCy/TPYIIE COSAMHEHH (TIPOCTHIC BEIIECTBA — METAJUIBI 1 HEMETaJLIbI,
OKCH/Ibl, OCHOBAaHMSI, KUCIOTHI, aM(POTEpHBIE TUIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICT Mepuoaudeckoro 3akona J[.11. Menneneesa u
J€MOHCTPHUPOBATH €TO0 CUCTEMATU3UPYIOLTYI0, 00bSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh JCKTPOHHOE CTPOCHHUE aTOMOB XUMHUYECKUX
anemeHToB 14 nepuonos [leproguueckoi cucteMbl XuMU4ueckux nemeHToB [[.1. Menneneena,
UCTIONB3YSI MOHSATHUSA «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATh
3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XUMHUYECKUX 3JIEMEHTOB U MX COCAUHEHUN 1O MEPUOIaM U
rpynnam Ilepuonuyeckoit cucteMsl XuMuueckux anemenTos .M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB Pa3JIMYHbIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHUE T€HETUUYECKON CBS3U
MEXy HEOPTaHMYECKMMH BEIIECTBAMU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKHUX
peaKLHii;

c(OpMHPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKLIUU MO Pa3IMUYHBIM
MpU3HAKaM (YHCITY U COCTaBY PEarupyrIlnX BEIIECTB, TEIIOBOMY 3P (HEKTy peakiinu, U3MEHEHHUIO
CTETeHEW OKUCIICHUS SIIEMEHTOB, 00PAaTUMOCTHU PEaKIINH, YUaCTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUH COCTABISATh YPAaBHEHUS PEAKIIMI Pa3IMYHbBIX TUIIOB, TOJHBIC U
COKpalIEHHbIEC YpaBHEHUS peaKIil HOHHOTO 0OMEeHa, YUUThIBasl YCIOBHUS, MPU KOTOPBIX 3TU PEAKINH
UIYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIIMU, TOATBEPKAAIOIINE KaUeCTBEHHbII COCTaB
Pa3IMYHBIX HEOPTaHUUYECKUX BEILIECTB, PACIIO3HABATH OIMBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPHIBATH CYITHOCTh OKUCIUTEIHFHO- BOCCTAHOBUTEIBHBIX
peakuuii MoCPeACTBOM COCTaBICHUS JIEKTPOHHOTO OanaHca ITUX peaKiuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCIMOCTb CKOPOCTH XUMHUYECKON PEAKITUH OT
pa3IMYHbIX (DAaKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO
BozzaeiicTus (mpuHwmm Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh XUMUUYECKHUE MPOIIECCHI, JIEXKAIINE B OCHOBE
MIPOMBIIIICHHOTO TIOTYYCHHSI CEPHOM KHCIIOTHI, aMMHUaKa, a Takke c(hOPMUPOBAHHOCTh MIPECTABICHUN
00 o0IIMX HAyYHBIX MPUHIHUIIAX U HKOJIOTUYECKUX MpolIeMax XMMHUECKOTO MPOU3BOCTBA;



c(hOpMHUPOBAHHOCTh YMEHUH POBOUTH BBIYUCIICHUS C UCIIOIH30BAHUEM TOHSITHS «MaccoBast
JI0J1s BEIlleCTBA B PACTBOPEY», OObEMHBIX OTHOIICHUN Ia30B MPU XUMUYECKUX PEaKIMIX, MacChl
BEIIECTBA WM 00BhEMA T'a30B 10 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, MACCE UITH 00bEMY OTHOTO H3
Y4acTBYIOUINX B PEAKIUU BEIIECTB, TEIIOBOro 3(hdekTa peakliui Ha OCHOBE 3aKOHOB COXpaHEHUS
MAacChI BEIIECTB, MPEBPAILICHUS U COXPAHEHUS DHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJTIONIATh MPABHJIA MTOJIH30BAHUS XUMUYECKOM MTOCYI0N U
n1abopaTopHBIM 000pyIOBAaHUEM, a TAKXKE IMPaBUiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLUHUSMU MO BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMTOIHATH XUMUUYECKHUI SKCIIEPUMEHT
(paznoskeHue nepoKcua BoJopo/ia B IPUCYTCTBUU KaTalIn3aTopa, OonpeiesieHue cpebl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHHBEPCATHHOT'O HHIANKATOPA, BIUSHUAE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOM peakliiy, peakilii HOHHOTO0 0OMEeHa, Ka4eCTBEHHbIE peakluy Ha CyibdaT-, KapOoHaT- U
XJIOPUJI-AaHHOHBI, HA KATHOH aMMOHHSI, PEIIeHNE IKCIEPUMEHTATBHBIX 33/1a4 10 TeMaM «MeTauib» U
«Hemerannbl») B COOTBETCTBUH C MTPaBUJIAMU TEXHUKH 0€30MaCHOCTU IIPU 0OpAIIeHNUH C BEIIECTBAMU U
nabopaTopHBIM 000PYIOBAHHEM, TPECTABISTH PE3YTBTAaThl XHMHUECKOTO SKCIIEPUMEHTa B (hopme
3aMycy ypaBHEHUI COOTBETCTBYIOIIUX PEAKINil U (OPMYIHPOBATh BHIBOJIBI HA OCHOBE ATHX
pE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIN3UPOBATh XUMUYECKYIO HH(POPMAILIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBA MaCCOBOM KOMMYHUKAIUU, IHTEpHET U JpyTUX);

c(hOopMUPOBAHHOCTHh YMEHUM COOJIOAATh MPaBUJIa YKOJIOTUUECKH IEIECO00Pa3HOTO MOBEICHUS B
OBITY ¥ TPYAOBOH EATEIHLHOCTH B LIEJISX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOH
Cpelibl, 0CO3HABATh OMACHOCTH BO3/IEHCTBHUS HA JKUBbIE OPTaHU3MBbI ONPEIEIEHHBIX BEIECTB, TOHUMAs
cmbica nokasarens [1JIK, mosicHsITh Ha mpuMepax CrocoObl YMEHBIIICHHUS U TIPEAOTBPAILICHUS UX
BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEeKa;

JUTSE 00y4aIOIUXCsl C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHUE IPUMEHSITh 3HAHHSI 00
OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHHUS BEIIECTB U XUMUYECKUX SBJICHUM;

JUTSI CTICTIBIX M CTTA00BUISAIINX OOYYAIOIINXCS: YMEHHE UCIIONIb30BaTh Pelbe()HO TOUYCUHYIO
cucteMy o6o3HavyeHui JI. bpaiins ayis 3anucu XuMudeckux hopMyi.

3 @opMBbI KOHTPOJISI M OLIEHKH Pe3y/JIbTATOB OCBOCHU S JUCIHUNJIMHBI

KoHTpo:b 1 o11eHKa pe3ynbTaToB OCBOEHUS — 3TO BBISIBICHHE, U3MEPEHHUE U OIICHUBaHHE
pPe3yIAbTATOB OCBOCHHUSI TUCLIUILIUHBI.

B cootBeTcTBUM ¢ yueOHBIM T1aHOM crieniaibHocTh 09.02.07 Ungpopmayuonmnsie cucmemol u
npozpammuposanue, pabodeit mporpammoit qucruruinabl CO0.01.09 Xumus npegycMaTpuBaeTcs
TEKYIIHH U TPOMEXYTOUHBIN KOHTPOJIb PE3YIbTATOB OCBOCHHUS.

3.1 ®opMbI TeKyl1ero KOHTPOJIS

Texyruit KOHTPOJIb YCTIEBAEMOCTH IIPEICTABIIIET COOO0M MPOBEPKY YCBOCHHS Y4EOHOTO
MaTepuana, peryJsipHO OCYIIECTBISIEMYIO Ha IPOTSHKCHUH Kypca 00yJIeHHSI.

Texkymuit KOHTPOJIb PE3YIHTATOB OCBOSHUS TUCIUIIIINHBI B COOTBETCTBHH C paboueit
MporpaMMoi 1 KajJeHAapHO-TEMAaTUHYECKUM ILJIAHOM IIPOUCXOJUT MPU UCIIOJIb30BAHUU CIIEIYIOLIUX
00s13aTeIbHBIX (HOPM KOHTPOJIS:

— 8bINOIHEHUE U 3aWuma NPaKmuyeckux pabom,

- NPOBEPKA 8bINOIHEHUS CAMOCMOAMENbHOU pabombl CMyOeHmos,

- NPOBEPKA BbINOIHEHUS KOHMPOTILHBIX pAOOM.

Bo Bpemst mpoBeneHust yueOHbBIX 3aHATHI TOMOIHUTEIHHO UCIIONB3YIOTCS Cleytomue GopMbl
TEKYILET0 KOHTPOJIS — YCMHbIU ONpOC, peuleHue 3a0ay, mecmupogarue no memam omoenbHbiX 3aHAmulL.

BoinosiHeHHe ¥ 3aIMTA MPAKTHYECKHUX pPadoT. [IpakTuyeckue pabOThI MPOBOIATCS C IETBIO
YCBOCHHUSI U 3aKPETLICHUS PE3yJIbTaTOB OCBOSHUS TUCUUIUINHBL. B X0/€e nmpakTudeckoii paboTsl
00yUaloIuecs y4aTcs UCHONb308aMb YOPMYIbl, AHATUSUPOBAMb NOTYYEHHbIE PEe3VIbMambl U 0enamy
8b1600DI, ONUPAACL HA MeopemuyecKue 3SHaHUsl.

CHIuCOK IPaKTUIECKUX PaboT:




[Tpaktuyeckas padora Nel «Teopust ctpoenust opranndeckux coenqunenuit A.M. BytiepoBay
[Tpaxtrueckas padota No2 «IIpenenpHbie YIIIE€BOIOPOIBI: AIKAHBI

[TpakTrueckas padota Ne3 «HenpenenbHbIe YIIIEBOAOPOIbI: AIIKUHBI

[TpakTrueckas padota Ned «[IpupoaHbie HCTOYHUKH YTIEBOJOPOJAOB U UX MepepadoTKay
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Copepxanue, dTarnbl IPOBEACHUS U KPUTEPUU OLICHUBAHUS MIPAKTUYECKUX PabOT MpeACcTaBlIEHBI
B METOJIMYCCKUX YKA3aHUSIX TI0 MIPOBEICHUIO TPAKTHUECKHUX PadoT.

IIpakTnyeckas padora Nel
«Teopusi crpoennsi oprannvyeckux coenuHenuii A.M. byrieposa»

HeJ’[LI O3HAKOMHUTLCA C OCHOBHBIMHU MPCANIOCBUIKAMHU CO3AaHUA TCOPHUU CTPOCHUSA OPraHUYICCKHUX
coequHennit A.M. bytnepoBa. PaccMOTpeTh OCHOBHBIE MOJI0KEHUS TEOPHUH.

Teopus XMMHYECKOTO CTPOEHHS OPraHUYECKHX COEAMHEHUH PACKpPBIBAET 3aKOHOMEPHOCTH U
MOPSIOK CBSI3U aTOMOB JIPYT C APYroM B MoJiekynax. Pazpaborana A.M. Byrnepossim B 1861r.

OcCHOBHBIE 110JI0’KeHHS] TEOPHH.

1. ATOMBI B MOJIEKYJIaX OPIraHUYECKUX BEIIECTB COCTUHEHBI MKy COO0M XMMUYECKHMHU CBSA3SIMU

B OIIPEJIENIEHHON MOCIEI0BATEIBHOCTH COIVIACHO X BAJIEHTHOCTH. YTJIEpOJ B OPraHUYECKUX

COEIMHEHUSX BCEI/1a YETHIPEXBAJICHTEH.

®opMyJibl CTPOECHUS:

a) CTPYKTYpHas (opMyJia - ONUCHIBACT MOPAIOK COSTUHEHUSI aTOMOB B MOJIEKYJI€, T.€. €e
XUMHYECKOE CTpOeHHe. XMMHUYECKHUE CBA3H B CTPYKTYPHOH popmyiie nzo0paxaroT yeproukamu. CBsi3b
MEXy BOJIOPOJIOM U IPYTUMH aTOMaMH OOBIYHO HE YKa3bIBaeTcs (Takue (hopMyJsibl Ha3bIBAIOTCS
COKpAILlEHHBIMU CTPYKTYPHBIMHU).

Hanpumep, nonHas u cokpaiieHHas CTpykrypHbie opmyisl H-Oyrana C4Ho uMeroT Bu:

H H H H
I [
H-C-C-C-C-H CH; — CH, — CH, — CH3
I [
H HH H
MOJIHAsL CTPYKTypHasi hopMyiia COKpaIlleHHas CTPYKTYypHas popmyna

0) monekysipaast (6pyrTo) dpopmyna C4H;o, moka3bIBaeT TOIBKO, KAKKE AIEMEHTHI U B KAKOM
COOTHOIICHHNHU BXOAAT B COCTaB BCIICCTBA (T.e. KQ4eCTBECHHBIN U KOJIMYECTBEHHBIN AJIEMCHTHBIN COCTaB),
HO HE OTPa)kaeT TOPSIIKA CBA3BIBAHHS aTOMOB.

2. CsoiicTtBa OpPraHN4YCCKUX BCHICCTB 3aBUCAT HC TOJIBKO OT UX KAaUCCTBCHHOI'O U KOJIMYCCTBCHHOT'O



COCTaBa, HO U OT MOPSJIKA UX PACIOJIOKEHHUS ATOMOB B MOJIEKYJIE, T.€. OT XUMUYECKOTO CTPOCHUS
MOJIEKYJIBL.
Hanpumep, H-0yTan u n300yTaH UMEIOT OHY MOJeKysipHYIo hopmyny C4H;o HO pa3Hyto

OCJIEN0BAaTEILHOCTE CBA3EH

CH3—CH,—CH,—CHjs CH3—(|3H—CH3
OyTaH CH;
1300yTaH

2.1. CiocoGHOCTh aTOMOB YTIJI€pOJa COSAUHATHCS B PA3IINYHOM MOPSAIKE APYT C IPYTOM H €

aTOMaMHU APYTUXx 3JIEMCHTOB, 06YCJ'IOBJ'II/IBaeT SABJICHUC U3OMepuu.

2.

(98]

BemecrtBa, nmMeromme 0JMHAKOBBIN KOJTUYECTBEHHBIN U KAUECTBEHHBIA COCTAB MOJIEKYJI, HO
pa3InyHOE XUMHYECKOE CTPOCHHE U CBOMCTBA HA3bIBAIOTCSI U30MEPaMH.

Cy1ecTByeT 1Ba OCHOBHBIX TUIIA U30MEPUU — CIMPYKMYPHAS U NPOCMPAHCIMBEHHASL.
Cmpykmyphas n30MepUs ONIPEIEISAETCS PATUYHBIM ITOPSIAKOM COEIUHEHHSI ATOMOB B MOJIEKYJIE.
PaznuuaroT Tpu BUAA CTPYKTYPHO# M30MEpPHUM:

BH/JI N30MEPUH, CBI3AHHBIN C U3MEHEHHUE CTPOCHHUS YIIIEPOAHON LIETIH, Ha3bIBACTCS U3oMepuell
yenepooHoeo ckeiema (M30MEpHUEH 1eTH ).

BU/J N30MEPUH, CBI3aHHBIM C U3MEHEHUEM MECTa PACIIOI0KEHUSI KPATHON CBSI3U U /WJIM aTOMOB U
TPy aTOMOB (Tajlor€HOB, TUAPOKCO-, HUTPOTPYIII U JAp.), 3aMECTUBIIUX aTOMBbI BOJIOpOa B
YIIEPOAHON LENH, Ha3bIBAETCs uzomepueti nonoxcenus. Hampumep,

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

OyreH-1 OyTeH-2

Medickaaccosas uzomepus. Izomepbl UMEIOT OAMHAKOBYIO MOJIEKYJISIPHYIO (hOpMYITy, HO
OTHOCATCS K Pa3HBIM KJlacCaM OpraHU4eCKUX coelnHeHuni. Hanpumep, STUIIOBBIN CLIUPT U
TUMETUIIOBBIN d(pup oTBevaroT hopmyne C,HgO:

CH; - CH, - OH CH; - O - CHj

cnupm Tyy= +78,4°C apup  Tin=-23,7°C

Ilpocmpancmeenuas uzomepus 00yCIOBIHBACTCS PA3TUIHBIM PACIONIOKEHUEM aTOMOB M TPYIITT
aTOMOB B IIPOCTPAHCTBE.

[IpocTpancTBeHHast H30MEpUs MOAPA3ACISICTCS HA: a) TEOMETPUUECKYIO (Yuc- U mMpaHc-

M30MEpPHI0), OHA BO3MOXHA MPU HATMYUH TBOMHOMN CBS3H B KOPHE MOJIEKYJIBL:

H CH, H H
\ \ /
C C C—C

A\
H,C H H,C CH,

Tpanc-0yTen-2 uc-0yren-2

6 ) Onmuueckas (3epKKaIbHAsL), OHA B03MOACHA NPU HATUYUU ACCUMEMPULUHO20 AMOMA Y21epooa

(npu amome yenepooa 4 pazuvix 3amecmumeris,)
3. Mouekyma KaKJ0ro BeiecTBa 00J1aaeT OnpeeIeHHBIM XUMUUECKIM CTPOEHHUEM, KOTOPOe

MOJKET OBITh YCTAaHOBIIEHO XUMUYECKUMHU MeToAaMu. V3ydast CBOMCTBA BEIIECTBA MOKHO
ONPEIEIUTh XUMHUYECKOE CTPOEHUE €T0 MOJIEKYJIBI, a 10 CTPOCHUIO MOJIEKYJIbI - TPEABUAECTh
CBOICTBA BEILIECTBA.

ATOMBI WJIH TPYMIIBI aTOMOB, 00pa3yrolue MOJIEKYIy, B3AUMHO BIUSIOT IPYT Ha APYyra, OT YEro
3aBUCAT U XUMUYECKHE CBOMCTBA COCAMHEHUSI.

Teopus bytnepoBa siBuiack HaydHbIM (QYHIAMEHTOM OPTraHUYECKON XUMHH U

criocobcTBOBaa ObIcTpoMy ee pazBuThio. Onupasich Ha MookKeHus Teopuu, A.M. bytnepos gan

00BSICHEHHE SIBIICHUIO U30MEPHH, ITPe/ICKa3all CyIIECTBOBAHHE Pa3IMUHbIX H30MEPOB U BIIEPBHIC
MOJIYYMJI HEKOTOPBIE U3 HUX.



3amanuda:
1. Ha3BaTh BemiecTBO MO CUCTEMATHUYECKOM HOMEHKIIATYpE:

CH g—u:l, H—CH,—CH.,.
CH,
2. Hanbl popmynsl cienyromux Bemects: CHy, C,Hg, CsHg. OnpenenuTe BaIeHTHOCTh aToMa
yriepoja.
3. CocTaBUTh CTPYKTYPHYIO (hOpMYITy YIIIEBOJOPOA MO €r0 Ha3BaHMIO «2,3-THUMETHUIITICHTAaH.
4. s 2,2,3-TpUMEeTHIITIEHTaHa COCTaBUTh (POPMYJIBI ABYX TOMOJIOTOB H JIBYX HU30MEPOB.
5. 3anummuTe COKpAIIEHHYIO CTPYKTYpHYIO (OpMyy BemecTBa C JHMHEHHOW YIIIepOIHON
[[EMOYKOM, COCTaB KOTOPOT'O COOTBETCTBYET MOJEKYIsipHO# popmyne CeH 4.
CocTaBbTe 17151 HETO CTPYKTYpHBIE (POPMYIIBIL:
a) IBYX TOMOJIOTOB (C OOJIBIITUM YHCIIOM aTOMOB YIJIepO/ia), HA30BUTE.
0) IByX M30MEPOB, HA30BUTE.
6. Cpenu nepevrciieHHbIX BEIIECTB HAUTH TOMOJIOTH:

a) CH; - CHy - CH- CHz - CH;3 o) CH; - CH- CH - CH; — CH;y

|
CH; CH; CH;

CH;-CH-CHz-C
8) CHs | 2 - CH r)CH; - CH- CH; - CH-CHj;

il | |
CHs CHs CH;

| e} CH;-CH-CH-CH;

I I
| 1 1
CH, CH; CHs

7. PaccunTaiiTe CKOJBKO B J1. KUcaopoaa motpedyercs mist cxuranus 100 kr merana (CHy)

KoHTposbHbIEe BOIPOCHI:

UTto Takoe BaJIEHTHOCTH?

Kakue ocHOBHBIE TTONOKEHUSI TOPUU XUMUUYECKOTO CTpoeHud npeayioxuia A.M. byrinepos?
Jlaiite ompesenenue 3eKTPOHHOM opouTanu?

UYro sABIISIETCSI TOMOJIOTaMH, a YTO U30MEPAMU?

Korga yrnepoa cunrtaercs nepBUYHBIM, BTOPUYHBIM, TPETUYHBIM U YETBEPTUUHBIM?

M

IIpakTnyeckas padora Ne2
«IIpenenbHbIe YIIeBOAOPOAbI: AJIKAHBI»

Heas: popMupoBaHue YMEHHUI UCTIONB30BATh M IPUMEHATH MEXKTYHAPOIHYI0 HOMEHKIATYpY
AJIKAHOB B IIPAKTHUYECKON pabOoTe, OCHOBHBIE CIIOCOOBI MX MOIY4YEHUS.

AJIKaHBI — 3TO TIPEICNIbHBIE YTIIEBOJIOPOIbI, COAEPIKAIINE TOJBKO OJUHAPHBIC CBSI3U MEKITY
atomamu C—C B MoOJieKyJIe, T.€. CoIepKaIIie MaKCUMaJIbHOE KOJMYECTBO BOJIOPOIA.

I'omosornyeckuii psig aJJKaHOB

BCG aJIKaHbl — BCIICCTBA, CXOXHUC I10 d)I/IBI/I‘IeCKI/IM U XUMHUYCCKUM CBOﬁCTBaM, 1 OTJIMYAKOIIIHUECS
Ha OHY WM Heckoibko rpymin —CHy— apyr ot apyra. Takue BemecTBa Ha3pIBaIOTCS TOMOJIOTaMH, a
PAI BEUIECTB, SBISAIOMIMXCS TOMOJIOTAMH, Ha3bIBAIOT FTOMOJIOTHYECKUM PSIOM.



CambIit IepBbIN MPEICTABUTEb TOMOJIOTHYECKOTO psifa ankaHoB — metadn CHy, nmu H-CH,—H.
[Tpo10KUTH TOMOJIOTHYECKHH PsIT MOXKHO, TTOCIen0BaTeabHO 100aBmsis rpynny —CH,— B
YIIE€BOJOPOAHYIO LIETh aJIKaHa.

HasBanue ajkana dopmyJia ajlKaHa
Meran CH4
Dran C2Hs
[Tponan CsHs
byran CsHio
[lenran CsHiz
I'ekcan CesHi4
Tentan C7Hi6
Okran CsHis
Honan CoHao
Jlexan CioH22

O6mmas ¢popmysa romosiorudeckoro psiaa ankanoB CoHop .

[IepBble yeThIpe uieHa TOMOJIOTUYECKOTO psifa aikaHoB — ra3bl, Cs—Ci7 — KUAKOCTH, HAUUHAS C
Cis — TBEp/IbIE BEILIECTBA.

BCG AJIKaHbI JICTYEC BOJbI, HC paCTBOpI/IMBI B BOJZIC U HEC CMCIINBAKOTCA C HCI>'I.

CtpoeHue ajIKaHOB

B monekynax ankaHoB BcTpevaroTcst xumuueckue cBsizu C—H u C—C.

Ces3bp C—H xoBanentHas cinadonomsipHas, cBsizb C—C — KOBaJICHTHAs HEMOJSpHAsL. DTO
OJIMHAPHBIE G-CBSI3U. ATOMBI yIiiepoja B ajlkaHax o0pa3yroT Mo 4eThlpe 6-cBsi3u. Ciie10BaTeNbHO,
ruOpUAM3aIK aTOMOB YTIIEpoJia B MOJIEKYJIaX aTKaHOB — Sp°.

Vron =109° 28’

N3oMepusa ajikaHoB

CTpyKkTypHas n3oMepus

Jns ankaHOB XapakTepHa CTPYKTYPHAasi H30MepHsi — H30MepPHUsA YIJIEPOAHOr0 CKeJIeTa.

CTpyKTypHBIE H30MEPbI — 3TO COCIMHEHUS C OJMHAKOBBIM COCTaBOM, KOTOPBIE OTINYAIOTCS
MOPSAIKOM CBA3BIBAHUSI aTOMOB B MOJIEKYJIE, T.€. CTPOCHHEM MOJIEKYI.

H30MephI yIi1epoaHOro CKeJieTa OTINYAIOTCs CTPOCHUEM YIIIEPOJIHOIO CKEJeTa.

OnTuyeckasi u3o0Mepus

ECJII/I aToM yricpoaa B MOJICKyJIe CBsA3aH C I-IGTBIpr;I paS.HI/I‘-IHBIMI/I 3AMCCTUTCIISIMHU (aTOMaMI/I
WM aTOMHBIMH TPYIITIAMH).

XMMHUYecKHe CBOMCTBA aJIKaHOB



1. Peakuuu 3amemeHust
1.1. 'ajjoreHupoBanue
AJKaHBI pearupyroT ¢ XJIOPOM H OPOMOM Ha CBETY WIH MPU HATPEBAHUM.
[Tpu xmopupoBaHUM ME€TaHA CHavYaia o0pa3yeTcs XJIOPMETaH.
XJopMeTaH MOKET B3aMOJICHCTBOBATH C XJIOPOM H JIANIbIIIe C 00pa30BaHUEM JAUXJIOPMETAHA,
TPUXJIOPMETAHA U TETPAXJIOPMETAHA.
1.2. HuTtpoBaHue aJIKaHOB
AnKaHBI B3aUMOJICHCTBYIOT C pa30aBICHHON a30THOM KUCJIOTOM M0 paguKaIbHOMY MEXaHHU3MY,
npu Harpesanuu 10 140°C u mox gaBiaeHrneM. ATOM BOJOPOJIA B AJIKAHE 3aMEINAETCS Ha HUTPOTPYIIITY
NOs,.
2. Peakuum pa3jioxkeHust
2.1. lernapupoBaHue U JerdAPOINKIN3aAUA
JleruapupoBaHue — 3TO peakiys OTIIEIUICHUS aTOMOB BOJIOPOIa.
B kadecTBe KaTaau3aTopoB AETHAPUPOBAHUS UCTIONB3YIOT HUKEIh Ni, Tuiatuny Pt, mammanmii Pd,
okcuabl xpoma (III), xxenesa (I11), uuuka u ap.
[Ipu nerunpupoBanuu OyTaHa MO JSHCTBUEM METAUTMYECKUX KAaTaTU3aTOPOB 00pa3yeTcsi CMECh
npoaykToB. [IpenmymiecTBeHHO 0Opa3yercs OyTeH-2.
2.2. Ilupoaus (eruApupoOBaHUE) METAHA
Ipu MeUIEHHOM | JAIMTeIbHOM HarpeBanuu 10 1500°C MeraH pasjiaraetcs 40 MPOCThIX
BEILIECTB.
IInposin3 MeTaHa — MPOMBIIUIEHHBINA CIIOCO0 MOIyYEHUS alleTHIICHA.
2.3. Kpekunr
KpekuHr — 370 peakius pa3ioxeHus ajlkaHa ¢ JTUHHOW YIIIepOIHON IEeTbio Ha aJKaHkI ¢ Oojee
KOPOTKOW YIJI€POIHOM LENBIO U AJTKEHBI.
KpekuHr ObIBacT TepMUYECKHIi U KATAJTUTHYECKHUIA.
TepMuyeckuii KpeKMHI MPOTEKAET MPU CHIIBHOM HarpeBaHWU 0€3 TOCTYIa BO3ayXa.
[Ipu 3TOM moJTy4aeTcss CMECh aJIKAHOB M AJIKEHOB C PA3JMYHOM JJIMHOM YIIepOAHON LENU U
Pa3IMYHON MOJIEKYJISIPHON MacCOM.
Karanuruyeckunii KpeKHHT TIPOBOJAT IIpH OoJiee HU3KOM TeMIiepaType B MPUCYTCTBUU
KaTtanu3aTopos. [Iporecc conpoBokaaeTcs peakusiMi H30MepU3aunu U
AeruapupoBanus. Karanuzatopsl KaTaIUTHUYECKOTO KPEKUHTA — IIEOTUTHI (ATIOMOCUIIMKATHI KaIbIus,
HaTpus).
3. Peaknium OKHUCJIEHNS AJTKAHOB
AJIKaHBbI — MAJIOTIOJISIPHBIE COCTMHEHMS, TIOATOMY ITPU OOBIYHBIX YCIOBUAX OHU HE OKHCIISTFOTCS
JaKe CHJIbHBIMU OKHUCIIUTEISIMU (TIEpMaHTaHaT Kajlusi, XpoMar Wi JUXpoMaT Kajaus u Ap.).
3.1. ITosiHOE OKHCJIEHUE — TOPEHHE
AJKaHBI TOPAT C 00pa30BaHUEM YIIIEKHCIIOTO ra3a U BOJAbBI. Peakius TopeHns anKkaHoB
COTPOBOXKIACTCS BBIJICTICHUEM OOJIBIIIOTO KOJMYECTBA TETUIOTHI.
CH4 + 202 — C02 + ZHQO + Q
[IpoMbIIIIEHHOE 3HAYEHUE UMEET PEAKILIMS OKUCICHUSI METaHa KUCIOPOAOM JI0 TPOCTOTO
BEILIECTBA — yIJIEpOJa:
CH; + 0, —» C+2H,0
DTa peakuys UCHOJIb3YyeTCs ISl TOJTYUESHUS CaXKHU.
3.2. KaraanTuyeckoe OKUCJIeHUE
o Karamutnueckoe okuciaecHUe OyTaHa — POMBIIIJICHHBIN CIIOCO0 MOJYYCHHS YKCYCHOW KMCIIOTHI.
e [lpu KaTaTUTHIECKOM OKUCIICHMH METaHa KUCIOPOJAOM BO3MOKHO 00pa30BaHME Pa3IMUHbBIX
MPOAYKTOB B 3aBUCUMOCTH OT YCJIOBUH MPOBEJICHUS TIpoIlecca U KaTaanuzaTopa. Bo3mMoxHO
o0pa3zoBaHKE METaHOJIa, MypPaBBIUHOTO aJIbJICTHA WM MYPAaBbUHON KUCIIOTHI.
e BaxHoe 3HaueHUe B MIPOMBILIJICHHOCTH UMEET MapoBasi KOHBEPCHS METaHa: OKUCIEHUE METaHa
BOJISHBIM MIAPOM MPHU BBICOKOW TeMIEpaType.
ITpoayKT peakiuu — TaK Ha3bIBAEMbIN «CUHTE3-Ta3».
4. N3oMepu3anua ajKkaHOB
[Ton neiicTBueM karanu3aropa ¥ NpyU HArpEeBaHWU HEPA3BETBICHHBIC aJIKaHbI, COJIEpIKAIlINE HE



MCHCC YCTBIPCX aTOMOB YIJICPOJ1a B OCHOBHOI [ernu, MOryT NpeBpaliaTbCsa B 60.]166 PAa3BCTBJIICHHLIC
AJIKAHBI.

IMosyyeHue ajJIKaHOB

1. BzaumojeiicTBHE rajloreHaJIKaHOB ¢ MeTA/LUIMYeCKUM HaTpueM (peakuus Biopua)

3T0 01MH U3 Ta0OPATOPHBIX CLIOCOOOB MOYYEHHSI aTKaHOB. [Ipy 3TOM MPOMCXOIUT YIBOCHHE
YIJIEPOJHOTO CKEJIETA.

PeaKHI/ISI 6OJIBI_HC NOAXOAUT IJIA IMOJIYUYCHHUA CUMMCTPUYHBIX aJIKAHOB.

[Ipu poBeieHNH CHHTE3a CO CMEChIO Pa3HBIX raJOTeHAKAHOB 00pa3yeTcss CMECh Pa3HBIX
AJIKaHOB.

3. lekapOoKkcHIMPOBaHHE COJIell KapOOHOBBIX KHCJIOT (peaknus J[roma)

Peakuusi [roma — 3T0 B3aUMOJCHCTBHUE COJIel KapOOHOBBIX KHCIIOT C IIEJI0YaMHU MPH
CIUTaBIICHUHU.

R-COONa + NaOH — R-H + Na,CO;

JexapOokcujimpoBaHue — 3TO OTIICTIEHHE (ATMMUHUPOBAHUE) MOJIEKYJIbI YTIIEKUCIIOTO ra3a
n3 kapookcwipHOU rpymbl (-COOH) wim opranndeckoil KUCIOTH WM KapOOKCHIIATHOM TPYIIIHI (-
COOMe) conu opraHM4eCcKON KUCTOTHI.

[Tpu B3auMoIeHCTBUY alleTaTa HaTpus C TUIPOKCUIOM HATPHs MPU CIIaBICHUHN 00pazyeTcs
METaH U KapOOHAT HaTpUs:

4. F'uapupoBaHue aJIKeHOB, ATKHHOB, IUKJI0AJKAHOB, AJIKATHEHOB

IHonyyeHune aJKaAHOB B NPOMBILIJIEHHOCTH
B mpoMBbIIIeHHOCTH alKaHbl HOTYy4YaoT U3 HeTH, KAMEHHOT0 YIJisl, IPHUPOJIHOI0 1
nonyTHoro ra3sa. [Ipu nepepabotke HeTH NCHIOIB3YIOT PEKTU(DUKALINIO, KPEKHHT U APYrHe CIOCOOBI.

7. T'uapoau3 kapouaa aTrOMUHHS
OnuH U3 crocoOoB MOTyYeHUs MeTaHa — TUAPOJIU3 KapOu1a aTFOMAHMUS:
HanpuMmep, KUCIOTHBIN THAPOIIN3S:
Al,C; + 12HCI1 = 4AICl; + 3CH,4
WJIU BOJHBIA TUAPOIH3:
ALC; + 12H,0 = 4A1(OH); + 3CH,4

8. I'azuduxanust yrias
Emte onuu crioco6 monydeHust MeTaHa — razudukaiys TBeporo Tommsa. [Iporekaer npu
HarpeBaHuM, MO/ AaBJICHUEM B IPUCYTCTBUM KaTAIM3aTOPA :
C+ 2H2 = CH4

3aganusa

1.T'omosornuueckuit psii METaHa COCTABIAIOT yriieBooposl: metad CHy, aTan C,Hg, nmponan
CsHg, 6yran C4H o u T.1. Ecm uncimo aToMoB yriiepojia B 3TUX COCTMHEHUSIX 0003HAYUTD
OyKBOI1 1, TO UeMy OyJIeT paBHO YHCJIO0 aTOMOB BoJopoaa?

3anoHUTe TaOIHILY, OJIBb3YSICh OJYYCHHBIM PE3YIHTATOM.

HasBanmue Yucji0 aTOMOB Yucj10 aTOMOB MouJiekyasipaas
yriaepoaa yriaepoaa BOJA0OpPOJA dhopmyaa
Meran 1 2¥%1+2=4 CH4

OtaH 2

[Iponan 3

byran 4

[TenTan 5




I'ekcan 6
I'enrran 7
OxTaH 8
Hownan 9
Hekan 10

2.CocraBbTe MOJIEKYJISIPHBIE POPMYJIBI IPEICTBHBIX YITICBOAOPOIOB, B MOJIEKYIaX KOTOPBIX
YHCJIO aTOMOB YIJIEpoa MocieoBaTeabHo Bo3pactaet oT 10 1o 20.

3.CocrtaBbTe (hopMyIIsl U30MEPOB, UMeroIIHX coctaB C7H .

J1yist TOTO 4TOOBI HAYYUTHCS COCTABIATH Tpadudeckue GopMyITbl U30MEPHBIX BEIIECTB,
3arnojiHuTe Tabymily. B 1eBom cTonb1ie 3anucan mopsaoK AeUcTBUi 1 oOpaselr ero BeimoHeHus. CripaBa
OCTaBJICHO MECTO, IJi¢ BBl caMOCTOSTENbHO BBITIOJIHUTE 3TO IEUCTBUE

JlaliTe Ha3BaHUS MOJIYYCHHBIM H30MEpPaM 110 anroputmy: 1) IlponymepoBaTh camyro JJIMHHYIO
YIJIEPOJIHYIO LIETIb.

2)Ha3Bath BCce paguKalibl M yKa3aTh UX MECTO B MPpOHyMepoBaHHOM 1ienu. 3)Ha3Barth
MIPOHYMEPOBAHHYIO LIETb.

4. HanummTe MoyiHbIe U COKpallleHHbIe rpaduyeckue GopMyJibl BCEX BEIIECTB, KOTOPbIE UMEIOT
coctaB CgHs. JlaliTe Ha3BaHUs MOJYYEHHBIM U30MEpaM OKTaHA.

5. VI3 mpenoKeHHbIX MOJIEKYISIPHBIX (POPMYIT BRIMUIIUTE POPMYJIbI TPEIETbHBIX
YIriaeBsoaopoaos, C5H12; C7H14; C3H18; C10H22; C22H44; Csz; C6H6;C3H6., Ha30BUTE 3TU
BEIIECTBA.

KoHTposbHbIE BOIPOCHI:

1. KakoBbI cCIOCOOBI MOTy4YEHUS aTKaHOB?

2. B uem 3akitouaercs cyTh cuHTe3a Biopua?

3. Kakoii ajikaH Hellb34 MOJYy4YUTh CUHTE30M Bropua?

4. Kakue Bubl HOMEHKJIATYpPbl BBl 3HaeTE?

5. CocTaBUTh CTPYKTYpHBIC (DOPMYIIBI 2-METHIITIPOIIaHa, 2,3-TuMeTH, 3,3-TMMITUIITEKCaHa.
6. MoxHO 1111 U3 OyTeHa MOJIy4YUTh eHTaH?

IIpakTnyeckas padora Ne3
«HenpeneJbHble YI1€BOJAOPOAbI: AJTKATHEHBI»

Heab: chopMupoBaTh 3HAHHS O XUMHUYECKUX CBOWCTBAX, Pa3BUTh MTPAKTUUECKHUE HABBIKU
COCTaBJICHUS CTPYKTYPHBIX (JOPMYJI alIkaIMEHOB U YMEHHE UM JaBaTh Ha3BaHUE.

AJIKaaueHbl (IUCHBI, TUCHOBBIC YIIICBOIOPO/IbI) — COSAMHECHHUS, B MOJICKYJIaX KOTOPBIX
MPHUCYTCTBYIOT B ABOWHBIE cBsi3u. Obmas popmyna C,H, 2.

Knaccudukanus nueHos

Kymynuposannvle Ouervt — COCIMHEHHS, B MOJICKYJIaX KOTOPBIX JIBE JBONHBIC CBI3H
PacIoJIOKEHBI Y OJTHOTO U TOTO ke aroMa yraepona: CH,=C=CH-CH,—CHj; (nenmaouen-1,2)

Conpsidicennbie Ouensbl — COSAMHEHUS, B MOJIEKYJIaX KOTOPBIX JIBE JTBOWHBIE CBSI3U Pa3eiICHBI
onnou mpocroi cBsa3pto: CH,=CH-CH=CH-CHj; (nermaouen-1,3)

Uszonuposannvie OueHvl — COSTUHEHUS, B MOJICKYJIaX KOTOPBIX JIBE IBOWHBIC CBS3H Pa3/ICICHbI
6omee yem oxaHoi mpoctoit csizpto. CH,=CH-CH,—~CH=CH, (nermaouen-1,4)

CtpoeHue ConpsKEHHbIX JUEHOB



PaccMoTpuM cTpoeHHe COnpsKeHHOTO alkaaueHa OyraaueHa-1,3. Momnekyna nuMeeT MI0CKoe
ctpoenue. Bece 4 atoma C B spz-m6p1/1/:msaunn, 2 OBOMHBIX cBs3U. OMHAKO JIMHA dYTUX OBOWHEIX CBIA3EH
(0,135 um) 6onbiie, yem y ankena (0,133 HM), a mpocTast cBA3b Mex 1y aromamu yriepoaa (0,146 um)
kopoue, yem cBsi3b C-C B ankanax (0,154 Hm).

[TpoucxoauT 4acCTUYHOE TIEPEKPBIBAHKE T-dJCKTPOHHBIX 00JIaKOB MEXKIY 2-M U 3-M aTOMaMu
yTIIepo/ia, U 4YeThIpe p-opOuTamu o0paszyroT eIuHOE T-3IEKTPOHHOE 00J1ak0. Takoi THI IepeKpPhIBAaHUS
opOuTaneil Ha3pIBAIOT conpsayiceHuem. UeTrpe FIeKTPOHA HE JTOKATM30BaHBI TOTIAPHO HA TBOWHBIX
CBSI35IX, @ pacIpe/IeNIeHbI BAOJIb BCEH LIETIN — 0€/10KAAU308AHbL.

CBolicTBa CONPSIKCHHBIX TUECHOB

TunuuHele peakuuu — 3MeKTpodUIbHOE TPUCOETUHEHHE.

Peakius ¢ u30bITKOM OpoMa:

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

[Tpu B3aumonetictBuu 1:1 oOpa3yercs cMech.

OOBIYHOE TPUCOCTUHEHUE:

CH2=CH—CH=CH2 + BI‘2 — CHQBI'—CHBI'—CH=CH2

ConpsiKeHHOE MTPUCOETUHEHUE:

CH2=CH—CH=CH2 + BI‘2 — CHQBT—CH=CH—CH2BT

[Tpu conps>KeHHOM MPUCOEINHEHHUH T-3JIEKTPOHHOE 00J1aKO0 IMeHa YYacTBYET B PEAKIMU
MPUCOSANHECHUS KaK €IMHOE 1IETI0C.

[Tonydyenue queHoB

1. B mpoMbIeHHOCTH OyTaaueH- 1,3 i U30MpeH MoTyyaroT KaTATUTHIECKUM JIeTHAPUPOBAHUEM
OyraHa u 2-MeTHJIOyTaHa, BBIJICJICHHBIX U3 pakiuii HeTemeperoHKy.

2. byraguen-1,3 B mpOMBIIUIEHHOCTH MTOJIY4atOT U3 3TUJIOBOrO cnupra o metony C. B.
JleOeneBa.

3. JTaGopaTopHBIii CITIOCOO — PEeaKINK OTIICTIICHHSI, HATPUMED.

[IpumeHeHne UEHOB U TEPIIEHOB

B npoMBITIIIEHHOCTH AWEHBI HCTIONB3YIOT JUISl MOTYYCHHSI CHHTETUIECKOTO KayqIyKa.

YrieBoaoposl, coepsKaliie 18e u 6osee JBOMHbBIE CBSI3U B MOJIEKYJIE — MEpPneHbl — ITUPOKO
pacmipoCTpaHeHbI B PACTUTEIBHBIX OPTaHU3MaX, YACTO 00Ia/1at0T MPUATHBIM 3araxoM. CMecH TepIrieHOB
UCIOJIb3YIOT B IPOM3BOJICTBE 1YXOB U apOMAaTHUECKUX OTIAYIICK, a TAK)KE B MEAUIIMHE.

JKvi3HEeHHO BaKEH ISl YellOBeKa b-kapomuH, KOTOPBIN MPEeBpaIiaeTcs B OpraHu3Me B BUTAMUH A,
OH COJIEPIKUTCS B KPACHBIX U XKeNTHIX TuioAax (puc. 3). KpacHslii BeT b-kapoTHHA 00YCIIOBIEH
JUIMHHOW LETIOYKON COMPSKEHHBIX JBOMHBIX CBS3EH.

3amanuda:
1. CocraBpTe CTPYKTypHBIE (HOPMYIBI YIJIEBOAOPOAOB: a) 3-M30MpONMiI-4,5-TMMETHUITENTCH-2;
0)1,2-nuxnop-4-3TUnoKTaIueH-2,3.
2. Hamumure cTpykTypHBIe (POPMYIIBI IBYX TOMOJIOTOB U JIBYX M30MEpPOB MEHTEHa-1 U maiiTe um
HA3BaHMSI.
3. OcymecTBUTe NMpeBpaIieHus: 0yran—2-xJIo0poyTaH—>0yTeH-2—>0yTaH—> AMBUHUI—> YTIECKUCIIBII
ras.
4. Pemmre 3amauy: Onpenenute MOJIEKYISIpHYIO GOpMYITy YIIIEBOAOPOA, €CITU MaccoBas A0S
yriaeposaa B HeM paBHa 85,7%, a MIOTHOCTH 3TOTO BelllecTBa cocTasiusieT 1, 25 r/m.
5. 2. Kakue 13 nepeunciaeHHbIX JUEHOB MOTYT CYIIIECTBOBATH B BUE LIC- U TPAHCU30MEPOB:
a). Oyraauen-1,3;
0). 2-meTmnOyTaauen-1,3;
B). meHTaaueH-1,3;
T). rekcaauen-2,4;
n). 2,3-mumerunoyraauen-1,3 ?
6. M3onpeH MOXHO MOTYyYUTh JBYXCTAIUUHBIM JETHAPUPOBAHUEM . . .
a) H-OyTaHa
0) n3o0yraHa
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B) 2,3-muMeTmiIOyTaHa
r) 2-MeTundyTaHa
7. Kakoe coequHeHne SBISETCS MPOIYKTOM HEMOJHOro OpoMupoBaHus Oyraauena-1,3?
a) 1,2-mu6pomOyTeH-2
0) 3,4-nmubpomOyTeH-1
B) 1,4-nubpomOyTeH-2
r) 2,3-1ubpomMOyTeH- 1

IIpakTnyeckas padora Ned
«IIpupoaHbIe HCTOYHUKH YIJIEBOAOPO/I0B U UX NMepepadoTKa»

Heab: U3y4nTh NPUPOIHBIE HCTOYHUKH YTIIEBOJAOPOIOB, OCHOBHI HX MepepaboTku. PackpriTh
CYLIECTBYIOIIKE B3aUMOCBSA3H (IIPUPO/IA CHIPhS - XUMU3M IPOLIEcca; CBOWCTBA MPOJAYKTa — €T0
IIPUMEHEHHUE).

B npupoae yriaeBonopoabl BCTpeyaroTcs B BuAe HedTH, IpUPOIHOTO raza, KAMEHHOTO YTJIsl.

HedTh — MaciasHUCTAs )KUIKOCTH OT CBETIIO-OypOTO /10 YUEPHOTO I[BETA C XapAKTEPHBIM
3armaxom MPUPOJAHOTO MIPOUCXOXKICHHUS, COCTOSIIAS U3 CMECH Pa3IMYHbBIX YTIIEBOIOPOJOB

CocTaB: akaHbl, IUKJIOAIKAHbBI, apEHBI (ApOMATHYECKHUE YTIEBOIOPOIbI), a30T, Cepa, BOJA H 1.

Hedrenpoaykrsr: 1) cBeTibie (O€H3UH, KEPOCHH, JIMTPaH), 2) TEMHBIC (Ma3yT)

[TpoaykThl OMydaeMbIe U3 Ma3yTa: CMa304HbIC Macia, Ba3elrH, napaduH, achalbToBbIC
BELIECTBA, I'yJIPOH.

IIpupoaHbIii ra3 — OECLBETHBIN ra3, COCTOSIINN U3 CMECH Pa3IMYHBIX YTIIEBOJIOPOIOB
(TIpenMyIIeCTBEHHO U3 METaHA).

o 99% metana, ocTabHOE TaH, MPOTMaH, OyTaH, a30T, YIIIEKUCIBINA ra3, BOJIa U T.1.

[Ipumenenue: TommBo (BbiAeNsAETCS TemioTa Q), B ObITY, CHIPbE ISl XUMUYECKON
MPOMBIIIJICHHOCTH, MOTy4aroT caxy (C), BOIOPOI, alleTHIICH, CIIUPTHI, aJIbJICTH/IbI, KAPOOHOBKIC
KHCIIOTBI, TaJIOT€HOMPOU3BOIHBIE YTIEBOIOPOIOB U JIP.

[TommyTHO-HeTAHOI ra3 comepkut 10 42% MeTaHa, OCTalbHBIC IPYTHE YTIEBOIOPOIbI.

Ero nensart Ha cMmecu:

-ra30BbIi OEH3MH — COCTOUT U3 NIEHTAHA U TeKCaHa, MPUMEHSIETCS KaK TOIUTHBO IS IBUTATENEH
BHYTPEHHETO CTOpaHUs

- IPOTIaH-0yTaHOBAsI CMECh — MPUMEHSETCS KaK CXKMKCHHBIH ra3 B BUJIE TOIUTHBA (B OBITY U JUIS
3arOJTHEHUS 3KUTATIOK)

- CYXOi ra3 — MeTaH U HEMHOT'O 3TaHa, MPUMEHSETCS B KaueCTBE TOIIMBA MJIU KaK ChIPhE AJIs
XUMHYECKON POMBIIUIEHHHOCTH.

KameHHBbI#i yroJib — TBEPI0€ rOpIOYEE MOJIE3HOE UCKONIAEMOE, KOTOPOE UMEET CII0KHBIN
COCTaB.

Cocras HepTH

B 3aBucuMocTH 0T MECTOPOKICHUS HEPTh UMEET pa3InYHbINA cocTaB. B HEe€ MOryT BXOIUTH:
QJIKaHbI, [IUKJIOAJIKAHbI, ApOMATUYECKHUE YTIIEBOIOPOIbI.

®pakuuu HePTH

Opaxuus, cobupaemas ot 40 10 200°C — dpaxiust O€H3UHOB — COAEPIKUT YIIIEBOJOPOBI OT
CesHi2 mo Ci1Hps.
JlurpounoBas ¢pakuus, cooupaemas B npeaenax ot 150 go 250 °C, conepKUT yriieBoI0pOIbI OT
CsHis mo Ci4Hao.
KepocunoBas ¢paxius BkitouaeT yraeBoaopoast ot CioHye mo CisHag ¢ Temnepatypoit kunenus ot 180
1o 300°C.
B cnenyromieii ¢ppakiun momy4aroT ra3oiss (Beie 275°C) — nu3enbHOE TOILTUBO.
OcTartok nociie NeperoHku HeTh — Ma3yT — COAECPIKUT YTIECBOIOPOABI C OOJIBIIUM YHUCIOM aTOMOB
yriaepoja (0 MHOTHX JIECITKOB) B MoJsiekyse. [locie oTronku ocraercs ryapoH. Ero mpuMeHsIoT B
JOPO’KHOM CTPOUTEIBLCTBE.

Ileperonka Hedpru



Ileperonka — 370 pa3zaeneHue HeTH Ha OTAEIbHbBIE (DPAKIMH IO TEMIIEpaType KUTICHHS.

[Teperonka HeTH OCYIIECTBIISACTCS B PeKTH(PUKANMOHHOI KOJIOHHE.

ITporecc ocymiecTBisieTcs B AByX amnmnaparax: B TpyOuaroii neun HedTh HarpeBaercs 10 320-350
°C u mocTynaer B peKTU(PUKAIMOHHYIO KOJIOHHY.

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

[Tapsl HEPTH MOJAIOTCS B KOJIOHHY U MIOJHUMAIOTCS BBEPX, IIPU STOM MOCTENIEHHO OXJIAX1al0TCs
U COKMIKAOTCS.

Memnee neTyuyue yriieBoAOpO bl KOHIECHCUPYIOTCS BHU3Y, 00pa3ys ra3oiisieByro Gpaxiuio.

Beimie cobupaercst kepocHH, a 3aTeM — JUrpouH. Hanbosee netydne yrieBoaopoibl BEIXOAAT
B BU/JIE MTAPOB U3 KOJIOHHBI U CKUKAIOTCS, 00pa3ys OeH3MH.

['maBHBIN HEJOCTATOK MEPErOHKU He(pTH — Mablil BeIxoa OensuHa (e 6omee 20%).

Ma3yT neperoHsoT B TaKUX ke 2-yX anmnaparax npu BakyyMe (MoJay4yaroT cMa3ouHble Maca,
BaseJMH, napaduH, TyAPOH).

Kpekunr Hedprenpoaykron

KpexkunHr — pacuienienue yrieBoJopoi0B ¢ JIUHHON LENBIO HA YIIIEBOAOPO/Ibl C MEHBIIEN
OTHOCUTEIbHOW MOJIEKYJIPHOU Maccoil.

Takoii mpouecc Ha3bpIBaeTCA KPEKMHIOM (110 aHri. crack — pacmierisats). [IpoMblnuieHHbINH
METOJ KpeKHUHTa OB 300peTeH pycckuM nmkenepom B. I'. lllyxossiM B 1891 1.

[Iporece kpekuHra MPOUCXOAUT C pa3pbIBOM YIIIEPOIHBIX Lenel U o0pazoBaHueM Oolee
MIPOCTBHIX MPEIEIbHBIX U HEMPEAEIbHBIX YIIIEBOJIOPOIOB.

Hanpumep, npu KpekuHre rekcajexana 00pa3yroTcs OKTaH U OKTEH:

CisH3zs — CsHis + CgHig

OO6pa3oBaBiIrecs BellecTBa MOT'YT pasjiaraTtbes fanee. [Ipu KpekuHre okTaHa MOTyT
oOpasoBarbcsi OyTaH U OyTEH:

CgH;3 — C4;Hg + C:H)

A Tipu KpekuHTe OyTaHa 00pa3yroTCs ATaH U ITHIICH:

C;H;o — CH4 + C,Hg

PasnuuaroT 1Ba OCHOBHBIX BUJA KPEKUHTIA!

TepMuyecKuii KPEKHHT:

Pacmennenue yrieBogopo10B MpOU3BOIUTCS TIPH BRICOKOU Temiiepatype (470—550°C) u
JIaBJICHUU.

beH3uH TepMuuecKoro KpeKnHra CoAepKUT MHOTO HEMPEENbHbBIX YIIIEBOIOPOA0OB U 001a1aeT
OoubLIIel IETOHALIMOHHOM CTOMKOCTBIO, YeM OCH3HMH NMpIMOii eperonku. OH MeHee yCTOWYHMB MPH
XPAaHEHUH, TAK KaK HEMPEIEIbHbIE YIIIEBOIOPObI JIETKO OKUCISIOTCS U monumepu3yrores. [loatomy k
OCH3MHY TEPMUYECKOTO KPEKHHTa JO0ABIAIOT aHTHOKUCIIUTEIH.

KaranuTnyecknii KpeKMHr:

Pacieruienue yriaeBoopo0B IPOUCXOIUT MIPH HECKOJIBKO OoJiee HU3Koi Temmneparype (450-
500°C) ¢ mpuMEHEHHEM KaTaIu3aTopoB (aTroMocuankaToB). [Ipoiecc mpoucxoauT ¢ 60abIIeH
CKOPOCTBIO, YeM MPH TEPMUYECKOM KpPEeKHHTe. BeH3MH KaTaIMTHUECKOro KpeKUHTa 060Jiee BHICOKOTO
KauecTBa, 4eM OCH3MH TEPMUUECKOT0 KPEKUHTa, TaK KaK HapsAIy C PeaKIUsIMH pacIIeTICHUS UIET
n30MepHu3aIys 1 00pa3yloTCs pa3BETBICHHBIE YIIIEBOIOPOIbI, KOTOPHIE ellle 00sIee MOBIMAIOT
JIETOHAIMOHHYIO CTOMKOCTh OeH3uHa. B OeH31He KaTaTuTHUeCKOTro KPeKUHTa HermpeIelbHbIX
YIIIEBOAOPOAOB COACPKUTCS MEHBIIIE, U TIOATOMY OH 00Jiee YCTOWUMB MTPH XPaHEHUH.

Eme ecth mupou3 — repmudeckoe paznoxenue (mpu remmeparype 750) yriaeBogopoaoB Ha
Oosiee leTy4re BEIIeCTBA, UCIOIB3YeTCs 2 anmnapara (medb U KOJIOHHA) — MOJIY4aloTCs aJIKEHBI,
COZIEpIKaIlME TBOMHYIO CBS3b.

ApomaTu3anus HepTH

[IpeBparienue npeaeabHbIX YIIIEBOAOPOIOB U LIUKIOATKAHOB HE()TH B apOMaTHUYECKue
yraesonopoasl. Taxke apoMaTU3alnIo Ha3bIBalOT PU(OPMHHIOM.

Tak kak B HeTH cozepkaTcs TakKe MPOU3BOAHbBIE IIMKJIOTeKCaHa, HallpuMep,
METHIIHUKIIOTEKCaH, TO U3 HETO MPH ITUX K€ YCIOBHIX 00pa3yercs MeTUI0eH30: (TOITyo).

IlepepaboTKka KAMEHHOIO yIJisi



KameHHbI# yroip moaBepraioT KOKCOBaHUIO. DTO HarpeBaHue 0e3 JocTymna Bo3ayXxa mpu
temneparype 1000-1400°C. IIpu kokcoBaHum 00pa3yeTcs KOKC (IIOYTH YUCTHIA yriepos), KOKCOBBI
ra3 (COCTOUT MIPEUMYIIECTBEHHO U3 BOJIOPO/Ia U METaHA), aMMHAK, JIETOTh, ApOMATHUECKUE
YIIIEBOAOPOAA U JIP.

AMMHayHas BoJia — U3 Hee TOTOBST YAOOpEeHUS

KamMeHHO-yronbpHast cMOJa — U3 Hee MOIyYaloT apOMaTHIeCKUe coeTMHeH s (OCH30I1, TOTYOI,
denon u n1p.)

Koxkc (C) — mpuMeHsieTcs B JOMEHHBIX TIeUax MPH MPOU3BOJICTBE Yyr'yHa B KQUECTBE TOILIMBA U
KaK BOCCTAHOBJICHHUE KeJle3a U3 ero OKCUIA.

KoHTpoJsbHbBIE BONIPOCHI:

1. Kakue rinaBHble IPUPOAHBIE ICTOYHUKH YIJIEBOJOPOJIOB BaM U3BECTHBI?

2. KakoB coctaB npupoHoro raza? [Tokaxxute Ha reorpaduieckoil kapTe BaKHeHIIne
MECTOPOXKIACHUS: a) IPUPOTHOTO ra3a; 0) HedTH; B) KAMEHHOTO YTJIsl.

3. Kakue npeumyniecTsa o CpaBHEHUIO C APYTUMHU BUJIaMH TOIUIMBA UMEET IPUPOIHBIN ra3?
JIns KakuX 1esied UCIoJIb3yeTCs MPUPOIHBIN a3 B XMMUYECKOW MPOMBIIIJIEHHOCTH?

4. Hanmmmte ypaBHEHUs PeaKkLUii MOTy4YEHHUS: a) alleTUICHa U3 MeTaHa; 0) XJIOpOIPEHOBOTO
KaydyKa U3 alleTUJICHA; B) TeTpaxJIOpMeTaHa U3 METaHa.

5. YeM OTIMYAIOTCS MOMYTHBIE HE(PTAHBIE Ta3bl OT MPUPOAHOTO raza?

6. OxapakTepu3yiTe OCHOBHBIC ITPOIYKTHI, MOJydaeMbl€ U3 MOMYTHBIX HeDTSIHBIX Ta30B. [
KaKUX 1eJIel OHU UCTIONb3YIOTCS?

7. OxapakTepusyiTe pocT 100bIYM: a) raza; 0) Hed)TH; B) KAMEHHOTO YIJIsl.

8. HazoBuTe BaxkHeiline He(TEPOIYKTHI U YKaKUTE 00J1acTH UX MpuMeHeHus. Yem
pa3nuyaroTcs BaKHEHe HeTenPOAYKTHI 0 XUMHUYECKOMY COCTaBy?

9. Kakue cMa3ouHble Macia UCIOIb3YIOTCS Ha MPOU3BOJICTBE?

10. Kak ocymiecTisieTcst meperonka Hetu?

11. Yro takoe kpexkuHr HepTH? COCTaBbTE YPAaBHEHUS PEaKIUil paclieryICHUs YIIIeBOA0POI0B
CgH g u Ci,Hz6 mpu 3TOM miporiecce.

12. [Touemy npu npsAMOii nieperonke HeTH yaaercs noiayuutsb He 6oaee 20% Oenzuna?

13. Yem oTnmuaeTcs mporecc KpeKuHra HeTr OT mpoliecca ee IeperoHKu?

14. Yem oTnMuaeTcst TEpPMUUECKHI KPEKUHT OT KataauTuueckoro? Jlaite XapakTepUCTUKY
OCH3MHOB TEPMHUYECKOT0 ¥ KaTAIUTUYECKOTO KPEKUHIOB.

15. Kak npakTHUeCKu MOKHO OTJIMYUTh KPEKHHT-O€H3UH OT OCH3UHA MPSIMO TeperoHKu?

16. UeM oTiiM4aeTcsi COCTAB ra30B TEPMHUUYECKOTO M KaTATUTHYECKOTO KPEKUHTOB? JIJIst Kakux
L[eJIe 3TH ra3bl UCTIOIb3YIOTCS?

17. Yro Takoe apomatuzanus Hehtu? CocTaBbTe ypaBHEHHS PEaKITUi, TOSICHSIIONUX 3TOT
IpoLecc.

18. Kakue ocCHOBHbBIE MPOAYKTHI MOJIYHYalOT MPU KOKCOBAHUHN KAMEHHOIO YIJIs?

19. Kak mostyqaroT KOKC U I'/Ie €r0 UCIOIb3YIOT?

IIpakTuyeckas padora NeS
«OaHOATOMHBIE CTUPTHI»

Leab: MO3HAKOMUTHCS ¢ PU3NIECKIMH U XUMHYECKUMH CBOMCTBAMH OJHOATOMHBIX CITUPTOB,
U3Y4YUTh 0COOBIE CBOIICTBA MHOTOATOMHBIX CITUPTOB.

ATOMBI BOIOpOZA B YIJIEBOJAOPOaX MOTYT OBITh 3aMEIIEHBI HA TPYIIIBI aTOMOB, KOTOpHIE
OMPEEIAI0OT HE TOJIBKO MPUHAITICKHOCTh BEIIECTBA TOMY MM HHOMY KJIACCY CO€IMHEHUM, HO U €0
¢bu3nyeckre U XuMU4Yeckue cBoicTBa. Takue rpynmbl Ha3bIBAIOT HYHKYUOHATbHBIMU.

[Ipoun3BoiHbIE YTIIEBOIOPOIOB, B KOTOPHIX OJIMH MJIM HECKOJIBKO aTOMOB BOJOPOa 3aMELIEHbI Ha
TUAPOKCUIBbHYIO Tpynity — OH, Ha3bIBalOT cnupmamu.

B 3aBucumocTH OT THNA YIJIEBOJAOPOIHOTO pajvKaia CIIUPTHI MOAPa3IEIsSIOT



Ha npedenvHble U HenpeoeibHble.

Ilpeoenvnvimu 00HoamomMHubIMU crupmamu (A1KaHOAAMU) HA3BIBAIOT OPraHUYECKUE
COCIMHEHMS, COIepIKAIie TUAPOKCHIBbHYIO rpynity — OH, CBS3aHHYIO ¢ aTKUIBHBIM PaTUKaIOM:
CnH2n+1'OH

DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE I'MIPOKCHUIIBHOM IpyIIbl. ATOM KHCIIOpOJia B
HEBO30YKICHHOM COCTOSIHII HMEET KOH(HUTYPAIIMIO BHEIIHETO IEKTPOHHOTO YPOBHS 25°2p"; U3 MIECTH
3JIEKTPOHOB J[BA SIBJISIOTCS HECTIAPEHHBIMU:

CYMTAIOT YTO aTOM KHCIOPOJA B CITUPTAX HAXOMUTCS B COCTOSHHM SP° - THOPH/IM3AIHHL. 32 cUeT
JIBYX HECTIAPCHHBIX EKTPOHOB Ha SP° -OPOUTAIISIX aTOM KHCIIOPOIa 00pasyeT B¢ KOBAICHTHBIE
MOJIIPHBIE CBSA3M C aTOMaMHU BOAOPOJa U yriaepoaa. Ha AByx npyrux opOUTaNsaxX KUCIOPOJ COACPKUT
JIBE Mapbl 3JEKTPOHOB. [ MAPOKCUIIbHAS TPYIITIa UMEET YIIIOBYIO (GOpMY:

ATOM KHCJIOPO/Ia 32 CYET BBICOKOM 3JIEKTPOOTPULIATEIIbHOCTH HECET YaCTUYHBIM OTPULIATEIIbHBIN
3apsii. ATOMBI YIiIepo/a U BoJOpoJia 00EIHEHBI AIEKTPOHHON TNIOTHOCTHIO U UMEIOT YaCTUUHBIH
MOJIOKUTEIbHBIN 3apsia. TakuM o0pa3om, CIIUPTHI MPEACTABIAIOT COOO0MN MOISPHBIE COSAMHEHHUS.

I'oMmoJiornyeckuii psja npeaeJbHbIX 0OAHOATOMHBIX clIUPTOB. M30Mepus. [Iepsbim
MPeICTaBUTEIIEM FOMOJIOTHYECKOTO psiJia IPEAEIbHBIX OAHOATOMHBIX CITUPTOB SIBISIETCS METUIIOBBIN
CIHPT

Haunnas ¢ TpeTbero wieHa roMoJIOTHYECKOT0 psijia, Y CIIUPTOB MOSBISETCS U30MEPUS
MOJIOKEHUS (DYHKIIMOHAILHOW TPYIIIBL, & C YETBEPTOTO — U30MEPHUs YIIIEPOAHOTO CKEJeTa.

Homenknarypa. Ecnu eudpokcunvnas epynna HaxoquTcs y nepeuiHo2o yriaepoaHoro aToMa,
CIUPT HA3bIBAIOT NEPEUUHBIM, ECITH Y 6MOPUUHO20 — BIMOPUUHBIM, Y MPEMUUHO20 — MPEMUYHBIM.
O6mast popmya romosiorudeckoro psiaa ankanoiaoB CpHap OH.

B cooTBeTcTBHY ¢ TIpaBUIIaM M MEKIYHAPOTHOW HOMEHKIATYPHI MPY HA3BAHUH CITUPTOB
BBIOMPAIOT CaMyIO JUIMHHYIO LENOYKY YIJIEPOJHBIX aTOMOB U HYMEPYIOT C TOI'O KOHIIA, K KOTOPOMY
OmKe TUAPOKCHIIbHAS rpynna. OCHOBOH CIY)KUT Ha3BaHWE COOTBETCTBYIOIIETO YIIIEBOAOPOAA C
nobasiienneM cyddukca «-oa-». [{ludpa mocne HazBaHus yka3bIBaeT MOJIOKEHUE THAPOKCUITLHON
TPYIIIBL B TEMH.

®u3nyeckue cBoiicTBa. B roMonornueckom psay npeneiabHbIX OJJHOATOMHBIX CIIUPTOB HET
ra3000pa3HbIX BEHIECTB. DTO CBSI3aHO C TE€M, YTO MOJIEKYJIbI CIIUPTOB B 3HAUUTEIILHON CTETIEHU
aCCOLIMUPOBAHBI, T. €. CBSI3aHBI APYT C APYTrOM BOJOPOIHBIMH CBSI3SIMHU.

OTUM 00BACHSIOTCS 00Jiee BEICOKUE 110 CPABHEHMIO C COOTBETCTBYIOLIMMH aTKaHAMU
TeMIeparypsl KuneHus 1 miasieHus. Crnuptel 10 Ciz — KUAKOCTH, BBICIINE CIIUPTHI — meepobie
eewecmaa.

Kunkue cnupthl OeciBeTHbIE; 00J1a1al0T XapaKTepHBIM 3amaxoM. MeTaHoJ U 3TaHOJ
CMELIMBAIOTCA C BOJOU B JIFOOBIX cOOTHOLIEHUAX. C yBeTMUEHHEM MOJIEKYISIPHON MacChl
PacTBOPUMOCTb CIUPTOB NafaeT. TBep/bple COUPTHI B BOJIE MPAKTUUECKU HE PACTBOPUMBI U JIHILIEHBI
3anaxa. Memanon ouensv a0o06um. Hebonpie ero KOJIM4eCTBa BI3bIBAIOT CIICTIOTY U CMEPTh.

ITosryyeHne u XuMHYecKHe CBOMCTBA NMpe/iebHbIX 0JHOATOMHBIX CIIUPTOB

Cnoco0bl moJryyeHHUs1 aJIKaHOJI0B. Bee criocoOb! oydeHus npeaeabHbIX 0THOATOMHBIX
CIUPTOB MOXKHO pa3JeNuTh Ha obmmue u cnenuduueckue. K oOumm cBoiicTBaM OTHOCST THIPOIIH3
raJoreHaJKaHOB, THPATAINIO ATKEHOB, BOCCTAHOBIIEHUE aJIbIETH/IOB; K CIICIIU(HUECKUM - OTACITbHBIE
CHOCOOBI MOJYyYEHHUSI METaHOJIA U ATaHOJMA.

1. T'uoponusz eanoeenankanos. [lpu B3aMMOAEHCTBUH TaJIOTCHIIPOU3BOAHBIX PEACTbHBIX
YTJIE€BOIOPOAOB C BOJAHBIMHU PACTBOpaMU IIeJI0YEi aTOM TrajioreHa 3aMeIlaeTcs Ha THIPOKCUIIBHYIO
rpymiy. ITUM cIIOcOO0M MOXKHO IOJIy4aTh CIIUPTHI TF000TO CTPOSHHUS: IEPBUYHBIC, BTOPUYHEIE,
TPETUYHBIE.

2. l'uopamayusa anxkenos. B mpuCyTCTBUU KUCIOT MOJIEKYJIa BOJbI IPUCOEAUHACTCS MO JBOMHOM
YTIEPOA-YIIIEpOAHON CBSA3H 3TUIICHOBBIX YIJIEBOJOPOAOB ¢ 00pa3oBanueM cnupra. [Ipucoenunenue
MpOTeKaeT o MpaBUily MapKOBHMKOBA: aTOM BOAOPOAA MPUCOECTUHIECTCS K Hanboee
TUJIPOTCeHU3UPOBAHHOMY aTOMY YIJIEPOJia TIBOMHOM CBA3U:

3. Boccmanognenue kapbonunvHulx coeounenuii. IIpy MpormyckaHuu CMECH IapoB albJeruia ¢
BOJIOPOJIOM HaJ| HUKEJIEBBIM KaTalIu3aTOPOM MPOUCXOTUT MPUCOESTUHEHNE BOJOPO/Ia MO JBOMHOMN CBS3U
yIIIepo]] — KUCIOPOJI C 00pa30BaHUEM CIIUPTA.



4. Ilonyyenue memarnoaa. B IpOMBIIIIEHHOCTH METWIIOBBIM CIIUPT MOJIY4atOT U3 BOJASHOIO raza —
cmecu okcunaa yriaepona (I1I) u Bomopona.

Peakuuto Begyt npu temneparype 250 — 300°C B MPUCYTCTBUU KaTaau3aTopa OKCUAA [IUHKA WU
okcuaa xpoma(Ill).

5. Ilonydenue sranona. Crnenuduueckum crnocodoM MoydyeHHst STHIIOBOTO CIIUPTA ABISETCS
Opo’KeHHE PacTBOPOB, COJEPKAIIMX CaXapUCThIe BEIIECTBA, HAIIPUMED caxapo3y WM Ioko3y. Tak,
TJII0KO32 B BOJHOM PacTBOpPE IMOJI AeHCTBHEM (DepPMEHTOB (OpraHMUECKUX KaTalIn3aTOPOB OEIKOBOM
MPUPO/IBI) MIPETEPIIEBAET CIIUPTOBOE OpOKEHUE, TPEBPAILasCh B THUIIOBBIN CIIUPT.

XumMH4eckue cBoiicTBa cnupToB. CIMPTHI MOTYT pearupoBath ¢ pa3pbiBoM cBsizeld O — H nnn
O — C B mepBOM clly4ae OHH MPOSIBIISIIOT OYCHB ClIa0ble KUCIOTHBIE CBOMCTBA. BOgHBIE pacTBOPHI
CIIMPTOB HE JIEHCTBYIOT Ha UHAUKATOPBHI.

1. Peaxyuu 3amewenus amoma 600opooa. Ilono6HO c1abbIM KUCIOTaM CITUPTHI
B3aMMOJICHCTBYIOT CO IIEJIOYHBIMU METaJNIaMH ¢ 00pa30BaHUEM COJIEH — aik0201mo6 — 1 BBIICTICHUEM
Bojopoaa. Hampumep, MeTaminueckuii HaTpUid pearupyeT C STUIIOBBIM CITUPTOM, 00pasys dTUIaT
HaTpusl.

AJIKOTOJISITHI IIET0YHBIX METAJUIOB JIETKO PEarupyloT C BOJOMH, B pe3yIbTaTe 4yero oopasyercs
UCXOJHBIN CIUPT U IIEJIO0Yb!

C,Hs0ONa + H,O = C,HsOH + NaOH

2. Peaxyus smepugpuxayuu. BaxxHelImmM CBOHCTBOM CIIUPTOB SABJSIETCS 00pa30BaHHUE CI0KHBIX
3(UpOB ¢ KapOOHOBBHIMU KHCIIOTAMH.

Peakuuu sTepuduKanuy NpoTeKaroT B MIPUCYTCTBUU CHIIBHBIX KHCIIOT B KQUECTBE KaTaln3aTropa
U SBJISIOTCS OOpaTUMBIMHU.

3. I'openue cnupmos. CupTHI TOPAT HA BO3AyXe OJ€THO-TONYOBIM IJITAMEHEM C BBIACIICHUEM
00JIBIIOT0 KOJIMYECTBA TEILJIOTHI:

C2H5OH + 302 = 2C02 + 3H20

OTUJIOBBIN CIUPT pacCMaTPUBAIOT KaK albTepHATUBHOE OCH3MHY aBTOMOOMIBLHOE TOILIIBO.

4. Hecuopamayusa cnupmos. llpu HarpeBaHUM CIIUPTOB ¢ BOJOOTHUMAIOLIMMHU BEIIECTBAMHU
MIPOUCXOAUT OTLIEIUIEHUE MOJIEKYH BOABL. Jleruaparamus MoKeT MPOTEKaTh KaK BHYTPH OJHOMN
MOJIEKYJIBI, TAK U MEKMOJIEKYIISIPHO.

BryTpumosnekyspHas aeruapartanns NpoTeKaeT Py HarpEBAHUU CIIUPTOB C
KOHIIEHTPHPOBAHHON CEPHOH KHCIOTOH 10 Temmeparyps Gonee 180°C:

W3 3THI0BOrO CiupTa TaKUM CIIOCOOOM MOHO MOJYYUTh 3TUIeH. MeTaHol B OJ00HYIO
pEaxIuIo He BCTYIAeT.

MexmMonekysipHast JeruipaTanus ClIupTOB MPOUCXOIUT MpHU Oosiee HU3KUX TeMIepaTypax
(menee 140°C). B 5ToM cirydae 0HA MOJIEKYIIa BOJBI OTIIEIIISETCS OT ABYX MOJIEKYJ CITHPTA 1
00pa3yroTCsl COEAMHEHUS, OTHOCSIINECS K KJIacCy MPOCThIX 3(¢upoB. OHU SABISIFOTCS MEKKIIACCOBBIMU
M30MEPAMHU CIIUPTOB.

5. Bzaumooeticmsue ¢ 2anoeeno8000poonbimu kuciomamu. CIUPTH B3aUMOJICHCTBYIOT C XJIOPO-
1 OpOMOBOZOPOAHOM KHCIOTOM. IIpn 3TOM rHIpOKCHIIbHAS TPYIINA 3aMELaeTCsl Ha aTOM TajloreHa:

C,HsOH + HBr = C,H;sBr + H,O

IIpuMeHenne ciupToB. MHOTHE CIIUPTHI UCTIONB3YIOT JUISI TOJTyYEHHSI CIOKHBIX 3GHupoB. VX
MIPUMEHSIOT B MTUIIEBOI MPOMBIIIJIEHHOCTH B KAUECTBE apOMAaTU3aTOPOB, OTAYLIEK U PACTBOPUTEIIEH, B
napdromepun. MeTaHO UCTIONB3YIOT I IPOU3BOJICTBA (hopManbIeruaa, HEKOTOPbIX JIEKAPCTBEHHBIX
BeniecTB. Ero mpuMeHsIOT Takke B KaueCTBE paCTBOPUTEINS JIAKOB U Kpacok. Memanon ouensb 1008uUm.
OH sBisIETCS HEPBHO-COCYAUCTHIM si1oM. [Ipu nonaganuu B opranusm ot 5 10 10mi1 3Toro BeuecTsa
HACTYIaeT Mapainy 3peHus BCJIECACTBUE MOPaKEHUsI CETUATKHU IJ1a3; 103a 30Mi1 1 6ojiee BbI3BIBAET
cMmepTh. Hanbornee mmpokoe npuMeHEeHNEe UMEET dTHIIOBBINA CIUPT. B OOIBIINX KOTUYECTBAX €r0
HCIIONB3YIOT IIPU IPOU3BOICTBE CHHTETHYECKOTO Kay4uyKa. DTUJIOBBIN CIIUPT SIBISETCA PACTBOPUTEIIEM
Y UCXOJHBIM MaTepUaJIOM JJIs IPOU3BO/ICTBA JIAKOB, MEINKAMEHTOB, 1YIIHUCTHIX BELIECTB, U3 HETO
MOJIYYal0T JUATUIIOBBIN AU, CIOKHBIE H3PUPHI, KpacuTeNd. B MeauIIHE 3TaHO MPUMEHSIOT KaK
Ie3UH(PHULIMPYIOIIEe CPEACTBO U PACTBOPUTENH ISl MHOTHX JIEKAPCTBEHHBIX (opM. B psine crpan sTanon
HCIIOJB3YIOT B KQUECTBE AJIbTEPHATUBHOIO TOILJIMBA ISl IBUTATENIEH BHYTPEHHETO CrOPaHUsI.

Bonbiioe KOIM4ecTBO ATUIIOBOTO CIIMPTA NOTPEOIIET MUIIEBAst IPOMBIIIICHHOCTb.



AJKOToJIbHBIE HAIIUTKU MOTYT Ha HEKOTOPOE BpeMsl yIyUlINTh CaMOYyBCTBUE YenoBeka. OHU

IIOMOTAIOT EMY CIIPaBUTHCS CO CTPECCOM M pacciaaOUThCsl, IPUBECTH B PaJIOCTHOE COCTOSHUE, CHATh
HanpsDKEHUE, BOJHEHUE, pa3BesiTh TOCKY. Bce 3T 3¢ eKkThI CBA3aHbI C OAHOM U TOH k€ 0COOEHHOCTHIO
MIOBEJICHUSI TAHOJIa B OPraHU3ME YeJIOBEKA: OH MOAABISAET aKTUBHOCTD LIEHTPAIBHON U
nepudepuyeckoil HEpBHOW CUCTEMBI M TEM CAMbIM HaHOCHUT YEJIOBEKY BpPEJ, BO MHOTO Pa3
IIPEBOCXOALINNA BPEMEHHOE YIy4IlIEHUE COCTOSIHUA.

3aganusa:
1.Haiitu Maccy kanus, BCTYIIUBILETO B PEAKIUIO C IPOMAHOJIOM-1, ecii B pe3yabTare
BBIJICITUIIOCK ..... JT BOJopoaa (H.y.).

2.CocraBbTe 2-3 ypaBHEHMS PEAKLUI FTOPEHUS Pa3IMUHbIX CIIUPTOB.

3. CocraBbTe 2-3 ypaBHEHHUsI peakLMil pa3IudyHbIX COIUPTOB C FaJIOr€HOBOJAOPOAAMH.

4.CocraBbTe 2-3 ypaBHEHUS PEAKIUI Pa3IMUYHbIX CIUPTOB CO IIEJIOYHBIMUA METAJJIAMH.

5.Hanumute cTpyKTypHBIE (OPMYIIBI CIETYIONMX COSAMHEHU: a) 2-MeTuinpomnanona-2; 0) 2,3-
TUMETHIITIEHTaHoIa-3; B) 3-MeTua0yTanoma-2.

KoHTpoJsbHbBIE BONIPOCHI:

1.
2.

Urto Ttakoe pyHkimoHanbHas rpymnmna? Kakyro rpymmy aToMOB Ha3bIBalOT THAPOKCHIIBHON?

Kakne opranmdeckue BemiecTBa HazbpiBaioT cnupTtamu? Kak ux kmaccuduimupyror? Kakue
CIIUPTHI HA3bIBAKOT MMPCACIIbHBIMU OI[HO&TOMHBIMI/I?

OxapakTepu3yiTe d3JIEKTPOHHOE CTPOCHHE THAPOKCHIbHOW rpymnmbl. Kak 0coGeHHOCTH
XUMHUYECKOTO CTPOEHHMSI MpeNeIbHbIX OJHOATOMHBIX CIIMPTOB OTPAXKAIOTCS Ha UX (PU3MUECKHUX
cBoiicTBax?

[TpuBeaute Ha3BaHus U GOPMYIIbI IEPBBIX MATH MPEICTABUTENEH TOMOJIOTHYECKOTO psiaa
MpeeIbHBIX OJJHOATOMHBIX crupToB. HazoBuTe BemecTBa. KakoBa oOmias ¢popmyna aikaHoiIoB?
[IpuBeauTe HE MEHEE TPeX COCOOOB MONIyueHus ATHIIOBOro criupTa. Kakue u3z stux cnoco6oB
MO>HO HUCTIOJB30BAThH JIJISl TOJIYYEHHSI TOMOJIOTOB 3TaHoJa?

IIpakTnyeckas padora Ne6
«DeHO0IbI»
Heab: n3yunTh pU3NYECKUe U XUMHUECKUE CBOICTBA (heHOMa.

FI/I}.I])OKCI/ICOC}_]HHGHI/IH — OTO OPraHUYCCKHEC BCUICCTBA, MOJICKYJIbI KOTOPBIX COACPIKAT, TIOMUMO

YIJIEBOAOPOIHOM LIETH, OJHY UM HECKOJIBKO TMAPOKCWIbHBIX rpynn OH.

I'uapokcrcoeTMHEHUS IEIAT Ha CIUPTHI M (DEHOJIBI.
CnupThl — 3TO THAPOKCUCOETMHEHUS, B KOTOpbIX rpynmna OH coennnena ¢ anngarnyeckum

YIJ1eBOAOPOAHBIM pagukaiom R-OH.

Ecnu rugpokcorpynmna OH coeauHena ¢ 0eH30J1bHBIM KOJIbIOM, TO BEIIECTBO OTHOCUTCS

K (peHOJIAM.

O6mas ¢popmyna npeneabHbIX HemUKIndeckuX cimupToB: CyHoy 12O, TIe m < n.
Knaccupukanus denonon

I1o unciry rMAPOKCHIBHBIX TPYIT:

¢denonl ¢ ognoii rpynnoii OH — coxnepsxat oany rpynmy -OH. O6mas ¢popmyna C,H,7OH
nian C,H,, 0.

(denoanl ¢ nByms rpynnamu OH — conepxkar nse rpynnst OH. O6mas gpopmyna C,Ha,y.
3(OH); mim C,Hy,.60.

Ctpoenue ¢eHoI0B

B ¢enosiax o1Ha U3 HEMOIETIEHHBIX JIEKTPOHHBIX AP KUCIOPO/Ia YIaCTBYET B CONMPSAKEHNH C



T—CHCTeMOii 0eH30JIbHOI0 KOJIbIA, 3TO SABISETCS INIABHOW NPUYMHOM OTINYNS CBOUCTB ()eHOIA OT
CIIUPTOB.

Xumuyeckue cBoiicTBa ¢peHoJI10B

CxoacTBo: Kak (eHOJI, TaK U CIIUPTHI PEarupyroT C MEJIOYHBIMU METAJUIAMHU C BbIIETICHUEM
BOJIOpOJIA.
OTanyus:
e (eHon He pearupyer ¢ rajoreHoBoaopogamu: OH- rpyrmmna o4eHb IPOYHO CBS3aHA C
OCH30JIbHBIM KOJIBIIOM, €€ HEJIb3s 3aMECTUTH;
e (heHON He BCTyNAaeT B peakuMIo 3Tepupukanuu, >pups! peHosa MoayJaroT KOCBEHHBIM ITyTEM;
e (eHOJT He BCTyNAaeT B PeaKI UM JeruApaTauumu.
denon obnanaeT Oosiee CUITBHBIMU KUCIOTHBIMU CBOMCTBAMH U BCTYINAET B PEAKIHIO €O
1IeJI0YAMH.
1. KucjaorHble cBolicTBa (peHOJIOB
@DeHoJIbI ABISAI0TCA 00JIee CUIIbHBIMUA KUCIOTaMHU, YeM CIIUPTHI U BOJA, T. K. 3a CUET y4acTHs
HEMOJICJICHHON 3JIEKTPOHHOM Maphl KKCIOPO/Ia B COMPSHKEHUH C T-3JICKTPOHHOW CUCTEMOW OSH30JIEHOTO
KoJibI1a oJIsIpHOCTH CBsi3u O—H yBennuunBaercs.
PacTtBOp (peHONA B BOZIE HA3BIBAIOT «KapOOJIOBOM KHCIOTO», OH SIBISIETCS CIa0BIM
ANEKTPOJIUTOM.

1.1. B3aumojaeiicTBHE C PpACTBOPOM IIleJI0Yei

B otnuune ot ciupToB, heHOIbI pearupyroT ¢ TuAPOKCUAAMH IEJOUYHBIX U
1IeJI0YHO3eMeJIbHBIX MeTAJLI0OB, 00pa3ys Coli — (PEHOSITHI.

Tak kak peron — Gosiee cmabast KUCIOTA, YEM COJISTHAS M 1aXKe YTrOJIbHAS, €70 MOYKHO TTOJTYIUTh
u3 (PEHOJIATA, BBITECHSSI COJITHON WIIM YTOJIBHOM KHCIIOTOM.

1.2. B3aumoaeiicTBue ¢ MeTa/LI1aMH (1IeJT0YHBIMH U IEJT0YHO3eMeIbHBIMHU)

DeHOJIbI B3aMMOJIEUCTBYIOT ¢ AKTHBHBIMHU META/UIAMHU (1€ I0YHBIMH 1
meJouHo3eMeJbHbIMU). [Ipu 3TOM 00pasytorcst penonsarsl. [Ipu B3aumMoaeiicTBUM ¢ MeTaIaMHu
(deHoIbI BeyT ce0sl, KaK KHCIOTHI.

2. Peakuum ¢peHoJ1a o 0€H30JIbHOMY KOJIBILY

Hanmune OH-rpynmbl B 6eH301bHOM KOJIBIIE (OPUEHTAHT MEPBOTO POJIA) MPUBOJUT K TOMY, UTO
(dheHon ropasao jgerde OeH3051a BCTYMAET B PEaKIUU 3aMEIICHHs B ApOMaTHYECKOM KOJIBIIE.

2.1. T'anorenupoBanme

®deHoJT IETKO MPU KOMHATHOM TeMIiepaType (0e3 BCSIKOTO KaTajln3aTopa) B3aUMOJICHCTBYET C
OpoMHOI1 BO/10# ¢ oOpazoBaHueM Oesoro ocaaka 2,4,6-tpudbpompenona (kauecTBeHHas peakiys Ha
dbenom).

2.2. HutpoBanue

[Tox neticrBuem 20% azotHoi kucioTel HNOj3 ¢eHo 1erko nmpeBpamiaeTcsi B CMeCh 0pmo-

U napa-aHuTpoQeHOIOB.

3. Hoaukonaencamus genosa ¢ popmMajibaeruaom

C dbopmansaernnom dhenon obpasyer heHonohopMambaeTUIHBIE CMOJIBL.

4. BzaumoaeiicTtBue ¢ xaopuaoM xkeqaeza (I1I)

[Ipu B3aumoaeicTBum (heHona ¢ xiaopuaom xkenesa (111) o0pa3yroTcst KOMILICKCHBIE COCTMHCHHS
kKeJeza, KOTOpbIe OKPAIIMBAIOT PACTBOP B CHHE-(MOJIeTOBbIH HBET. DTO KAYeCTBEHHAN PeaKlus Ha
(¢enou.

5. I'mapupoBanue (BoccTaHOBJIeHHE) (peHOJ1a

[IpucoenrHenue BoAOPOIa K ApOMaTUYECKOMY KOJIBILY.



[IponykT peakumu — HUKJIOT€KCAaHOJ, BTOPUYHBIN [IUKIMYECKAN CIIUPT.
IMoayuyenue deHo10B
1. BzaumozaeiictBue X10p0OeH301a ¢ HIeJT0YaAMH

[Tpu B3aumonelicTBuu 00paboTKe XITOpOEH30J1a M30BITKOM IIETIOYU TIPU BEICOKON TeMIIepaType u
JaBJIEHUN 00paszyeTcs BOIHBIN pacTBOp GEHOsITa HATPHUS.

[Ipu mpomyckaHWU yTIEKUCIIOro Ta3a (WK Ipyroi 0ojee CUIbHOM KHCIOTHI) Yepe3 pacTBOP
(dbenonsTa 0Opasyercs GeHo.

2. KymoubHbIii c10co0

@®eHOoJ B MPOMBIIUIEHHOCTH MOJIYYaloT U3 KaTATUTHYECKUM OKHUCIICHHEM KyMOJIa.

IlepBrlii 3TAN Mpouecca — MOTyYSHHE KyMOJIa ATKWINPOBAHIUEM OEH30J1a MTPOIIEHOM B
MpUCYTCTBUU (HOCHOPHON KUCIIOTHI.

BTopoii 3Tan — okucieHue Kymona kuciopoaom. [porece nmporekaer yepe3 oOpa3oBaHue
TUIPOTIEPOKCHIa N30IPONUIOEH301a.

3. 3amemenue cyabgorpynnsl B 0€H301-CyJIb(OKUCTIOTE

bensoun-cynbdokucaora pearupyeT ¢ TUIPOKCHUIOM HATpUs ¢ 00pa3oBaHuEeM (HEHOIATA HATPHS.
[Tonmy4aercst peHONAT HATPUS, U3 KOTOPOTO 3aTEM BBIIEISIOT (DEHOII.

3ananuga:

1. Beruucnure maccy (eHona, KOTOpyo MoOKHO monyuuth u3 1500 r 25 % pactBopa ¢eHonsTa
Hatpus. Kakum BemecTtBoM creayer oOpaborarh uMerommiicss pacTBop? Hamummre ypaBHeHUHE
peaxuu.

2. 1ng HeWTpanu3aluuu cMecH GpeHoma U YKCYCHOM KUCIIOoThl moTpedoBanock 23,4 mia 20 % pactBopa
ruApokcuaa Kanus (motHocts 1,2 v/mi). Ilpu B3aumoaelcTBUM MCXOAHOW CMeCcH ¢ OpOMHOM BOIOMH
obpazoBasiock 16,55 r ocagka. KakoB cocTaB nCX0HOM cMecH (B rpaMMax)?

3. 14,7 r cmecu ¢eHola W apoOMaTUUYECKOTO YTrIEBOJOpOAAa - TromoJsiora OeH3ojia oOpaboTranu
Oopomuoii Bomoil. Ilpu srom Bbmano 33,1 r ocaaka. Onpenenutre (opMyay YIrIEBOAOPOAA, €CIH
M3BECTHO, YTO MOJIIPHOE OTHOLIeHHe (eHoNa K YriieBoAoponay paBHO 2:1. Hamummre cTpykTypHBIE
(bopMyIIBI H30MEPHBIX APOMATUYECKUX YTIEBOIOPOIOB.

4. Ilpu neicTBUU METAJUTMYECKOTO0 HATpUs Ha cMech maccoi 17,45 T, cocrosimyto u3 denona u 2-
XJIOP3TaHOJIa, BBIJIEIUIICS BOAOPO/ B KOJMYECTBE, HEOOXOAUMOM Jis BoccTaHOBIIeHUs1 okcuaa meau (1),
Maccoi 14,4 r. BeluncnuTe MacCOBBIC JOJIH BEIISCTB B HCXOAHOM CMECH.

5. Kakoit 06vem 9,4 % pactBopa ¢eHomna B 3TaHosne (ma1oTHocTh 0,9 /M) 1oimkeH mpopearupoBarthb
C M30BITKOM METAJUTMYECKOTO HATPHS, YTOOBI BBIACITUBIIAMCS BOJOPOIOM MOXKHO OBUIO TIOJHOCTBIO
KaTJIMTUYECKU TUAPUPOBATh alleTHIICH 00beMoM 2,56 M (H.y.)?

KoHTpoJsbHbIE BONIPOCHI:

1. Kakue coenuHeHus Ha3bIBalOTCS MHOroaTOMHbIMM cnupramu? denonamu? ApomMaTHUYECKHUMHU
crupTamu?

2. YeM OOBSICHUTD, YTO STHIICHIJIUKOJb U TJIUIEPUH - KHUJIKOCTH, CPABHUTEIHHO BBICOKO KHUIISIIUE U
XOpOILIO pacTBOPUMBIE B Bozie?

IIpakTnyeckas padora Ne7
«Cnoxnblie 3¢pupsl. JKupbn»



Heab: U3yIUTHh CTPOCHUE M CBOMCTBA CIIOKHBIX (DUPOB KaK MPOU3BOJHBIX CIIUPTOB U
KapOOHOBBIX KUCJIOT; BBISICHUTh XUMHUUECKYIO IPUPOY KUPOB, MO3HAKOMUTHCS C UX MPUMEHEHUEM,
MOJTyYeHHUEM B OMOJIOTMUYECKON POJIBIO.

CaoxHbie 3UPBI — ATO BEIIECTBA, KOTOPhIE 00pa3yIOTCs B pe3yabTaTe B3auMOICHCTBUS
OpPraHUYECKUX WU KUCIOPOJCOAEPKAIIMX HEOPIraHUYECKUX KUCIOT CO CIUPTaMU (peaKiuu
STepUPUKALIIN).

O6mmas ¢popmyra CIOKHBIX 3(PUPOB OTHOATOMHBIX CITUPTOB M OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT:

R-COO-R, rae R u R| yrineBogopoaHbie pagukaibl, HCKIIOUYEHUE — d3PUPBI MypPaBbUHON KUCIOTHI

H-COO-R;.

CaoxHble 3QUPBbI — XKUIKOCTH, 001a1a011Ke TPUATHBIMU QPYKTOBBIMU 3araxamu. B Boje onu
PacTBOPSIIOTCS OUYEHB MaJIO, HO XOPOIIO PAaCTBOPUMEBI B criripTaX. CiioskHbIE 3(QUPBI 0OYeHb
pacnpocTpaHeHsl B pupoae. OHU 1ake MOTYT HaXOAUTHCS B KOPE HEKOTOPBIX JEPEBHEB.

Ddupsl BRICIIMX 0THOOCHOBHBIX KUCIIOT M BBICIIMX OJTHOATOMHBIX CITUPTOB — OCHOBA
MIPUPOJHBIX BOCKOB. Bocku He pacTBopsitoTcs B Boje. X MOkHO (hopMOBaTh B HArpeTOM COCTOSTHUH.
[Ipumepamu KUBOTHBIX BOCKOB MOT'YT CIIYKUTh IMUEIMHBIN BOCK. [[4eTMHBIN BOCK COAEPKUT CIOKHBIN
3(hup NaTBbMUTHHOBOM KUCIOTH U MUpHITMIoBoro cnimpra (mupuimansmutar): CH3(CH;)4—CO-O—
(CHa)29CHs.

CrnosxHble 3(hUpbl MOTYT OBITH MOJIYYEHBI PU B3aUMOACHCTBUM KapOOHOBBIX KHCIIOT CO
cnupramu (peaxyusn smepuguxayuu). KaranuzaTopamu siBISIOTCSI MUHEPAIbHBIE KUCIOTHI.

Obpammubiii npoyecc — pacllieIIEHHe CI0KHOT0 3dupa MpHu AeHCTBUU BOJbI ¢ 00pa3oBaHUEM
KapOOHOBO KHCIIOTHI M CIIUPTA — HA3BIBAIOT TUPOIM30M CIOXKHOTO dupa.

['uaponu3 B MpUCYTCTBHH IIETIOYH MPOTEKAaET He0OpaTUMO (T.K. 00pa3yrOUIUiCs OTPHUIIATEIEHO
3apshkeHHBIN KapOokcumnar - annoH RCOQO™ He BCTyIaeT B peakiuio ¢ HyKJIeO(DUIEHBIM pEareHToOM —
CIIUPTOM).

DTa peakilys Ha3bIBaCTCS OMbIJIEHHEM CII0XKHOTO dupa.

IIpuMeHeHHe CITOXKHBIX 3(PUPOB OUYEHb PA3HOOOPA3HO.

WX npuMeHsIOT B IPOMBIIIIEHHOCTH B KQU€CTBE PACTBOPUTENICH U MPOMEKYTOUHBIX ITPOTYKTOB
MIPU CUHTE3€ Pa3IMUHbIX OPraHUYeCKUX coeAMHEeHNN. CaoKHbIe A3UPHI C MPUATHBIM 3aI1aX0M
MCIOJIL3YIOT B Tap(roMepuy U MUIIEBON MPOMBIIUICHHOCTH. CIIOKHBIE Y(DUPBI YACTO CITYKAT
MCXOTHBIMU BEUIECTBAMU B MPOU3BOJICTBE MHOTUX (papMalieBTUYECKUX MPErnapaToB.

KHUPBI

BaxxHeimmMu nmpeicTaBUTENSIMU CI0KHBIX YQHUPOB SBISIIOTCS KUPBL

B 1854 ¢panmy3ckuii xumuk Mapcenen beptJio (1827-1907) npoBen peakiuto dtepuduxanum,
TO €cTh 00pa30BaHUS CIIOXKHOTO 3PUpPa MEXKAY TIIUIEPUHOM U KUPHBIMHU KUCIOTAMH, U TAKUM 00pa3oM
BIIEPBBIE CUHTE3UPOBAT JKHP.

BriepBbie XuMHUECKH COCTAB KUPOB OMPEACIIHII B HadaJle MPOIILJIOTO BeKa (ppaHIly3CKUM
xuMuK Muinesb JxkeHn HleBpénb, 0CHOBONOJIOKHUK XUMUHU KUPOB. [[efiCcTBYsl BOZHBIMH pacTBOpaMu
KHCIIOT U HIeJIouel Ha pa3jINyvHbIe KUPBI, OH MOJYYWI B pe3yJibTaTe peaklMy rUApon3a (OMbUICHNS)
oTKpbITHIN ente [leene raurepun
Y HEM3BECTHBIE paHEEe XMMHUECKHUE COCIMHEHUS — Pa3IMYHbIe )KUPHBIE KUCIOThI, MHOTUM U3 KOTOPBIX
OH U Jal Ha3BaHUA. A «cnagkoe maciio» llleene IlleBp&nb Ha3BaJ MIULIEPUHOM.

Ha ocHoBaHNM 3THX 3KCIIEPUMEHTOB CJIEJIaIN BBIBOJ, YTO KUPHI (TPUIJIHLEPUBI) — 3TO
CIIOHBIE YPUPBI TPEXaTOMHOTO CIIUPTA TIIUIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.

Kupsl, Kak 3TO HE yIUBUTENBHO, TOXKE OTHOCSITCS K CI0KHBIM 3¢dupam. B ux oOpazoBanuu
yaacTBYIOT cTreapuHoBas kuciora Ci7H3sCOOH (wnu 6m3kue K Hell 1o cocTaBy U CTPOSHUIO JpyTHe
KUPHBIE KUCJIOTHI) U TpexatoMubii ciupT rautepud C3Hs(OH);. BoT kak BBITISAIUT cXxemMa MOJICKYJIbI
TaKoro 3¢upa:

H,C- O —C(0)C,7H35

|

HC- O —-C(O)C,7H3s

|



H,C- O —C(O)C,7H3s Tpucreapun, 3¢up riurepuHa u CTeapuHOBON KUCIIOTHI, TpPHCTEapaT
TTIUIEpHHA.

JKupbl UMEIOT CIIOKHOE CTPOEHHUE — 3TO MOATBEPHKAACT MOJIETh MOJIEKYJIbI TpHCTEapaTa.

DusnyecKne CBOMCTBA

XuMHYECKHEe CBOVICTBA :KUPOB

1. IlpucoennHeHME raJoreHOB (B3aMMOICUCTBIE C OPOMHOM BOJIOK).
BpoMHas Boja B pe3ysbTare 3TOM peakuuu 00eclBEYMBAETCS.

1. T'maopupoBaHnue:

JI1st )KMpOB, CoJiep KaIlMX OCTATKA HEHACHIIIICHHBIX KapOOHOBBIX KHUCJIOT, XapaKTEPHBI BCE
peakIuu HenpeneabHbIX coeqnHeHui. OHM 00eCIBEUNBAIOT OPOMHYIO BOJY, BCTYIIAIOT B IPYTHE
peakuu npucoeauHenus. Hanboliee BaykHas B IPaKTHYCCKOM IUTAHE PEaKIUs — THIPUPOBAHKUE KHUPOB.
[M'uapupoBaHueM KUIKUX )KUPOB MOTYUYaAIOT TBEPbIC CI0KHBIC A(Upbl. UMEHHO 3Ta peakius JIEeKUT B
OCHOBE IMMOJYyYEHHUsI MapraprHa — TBEpAO0Tro KUpa U3 paCTUTEIbHBIX Maced.

1. Tuoponus
B 3aBHCHMOCTH OT yCIIOBUH THAPOJIN3 ObIBACT:
Boanwlii (6e3 kaTtanuzaropa, Mpy BEICOKUX TEMIIEPATYPE U IABIICHUH ),
KucaoTHbIi (B IpUCYTCTBUH KHCIOTHI B KAYECTBE KaTaanu3aTopa),
depMeHTATUBHBIN (TPOUCXOANT B )KMBBIX OpraHU3MaXx).
[llenounoii (1o AEHCTBUEM IIETOUECH ).
Mpeina — HaTpueBsle nin KanueBbie coin BKK.
HatpueBble coJin SIBISIOTCS OCHOBHBIM KOMIIOHEHTOM TBEPAOT0 MbLJIA, KAJIUe8ble CONU —
HCUOKO20 MblLaA.

HcXomHBIM CHIpBEM JIJIs TTOJTYYEeHUS MblJIa CIy’KaT pacTUTEIbHbIC Maciia (IOICOTHEYHOE,
XJIOTIKOBOE U JIP.), )KUBOTHBIC KHUPHI, a TAK)KE THAPOKCU]T HATPHUS WM KATBIIMHUPOBAHHAS COJIA.
PacTuTenbHble Maciia mpeaBapuTEIbLHO MOABEPraloTCs THAPOTSHU3AIINH, T. €. UX IIPEBPaIaloT B
TBep/bIe KUPHI. [[pUMEHSIOTCS Tak)Ke 3aMEHUTEIH )KHPOB — CUHTETUUYECKHE KapOOHOBBIE )KUPHBIE
KHCIIOTHI C OOJIBIIIEH MOJIEKYISIPHON MacCo.

buoJiornyeckasi poJb )KMpPOB

JKupbl HaM HE0OX0IMMBI, TOYHO TaK K€, KaK OCJIKU U yIJICBObI: OHU UCTOYHUK SHEPTUU U
HOCHUTEIM HE3aMEHUMBIX BellecTB. M mepBbie cpean He3aMEHUMBIX - )KUPHBIE KUCIOTHI C HECKOJIBKUMHU
JIBOWHBIMH CBS3IMHU B MOJieKyJie. Eciin opraHu3m JIMIINUTE WX, 3aMEIJIUTCS pa3BUTHE OpPTaHU3Ma B
1esoM, Oy/IeT yrHeTeHa penpoayKTHUBHAS (DYHKITUS, HAUHYTCS TTPOOJIEMBI CO 3/I0POBBEM. Y NIETEH KUPBI
Y BOBCE CJTy’KaT TJIaBHBIM CTPOUTEIBHBIM MaTepUaJIOM JIJIsl pa3BUBarolerocs Mo3ra. Hakoner, menbiii
psAI HeOOXOAMMBIX BUTAMUHOB PACTBOPSIETCS TOJIBKO B JKUpaxX v 0€3 HUX HE YCBAaUBACTCS OPTaHU3MOM.
JKupel BEIOTHSIOT pa3iuyHbie (DYHKIUU:

e CTpouTEeNbHas (BXOMIST B COCTaB KJIETOYHBIX MEMOpPaH);

e sHepreruyeckas (1 rxupa npu OKUCICHUU JaeT 9 KKaj S3HEprun);

e 3amuTHasA (TEIJIOPETYISIUOHHAS, MEXaHUYECKas 3alliTa OPTaHOB);
e 3amacHas (3amac dHEPruu U BObI);

e perymupytomias (0OMEH BEIIEeCTB B OPraHU3ME).

IIpuMeHeHnE JKUPOB .

MHor#ue XUpBI PU CTOSTHUU Ha BO3yXe MPOTOPKAKT — MPUOOPETAIOT HEMPUITHBIC 3amMax 1
BKYC, TaK KaK IIPHU 3TOM 00pa3yrOTCs KETOHBI M aJIbICTU b, TaKkol MPOIecC CTUMYITUPYETCS KEIe30M,
MMOATOMY HENB3S OCTABJISATH MACIIO B CKOBOPOJIE /10 Cieayromero aHs. s mpenoTBpaiieHus ero
MPUMEHSIOT aHTUOKCHUIAHTBHI.

[Ipoxucanue )upa CBA3aHO € THAPOIH30M ero. Kucibiii BKyc 00yCIIOBIIEH MOsIBIIEHHEM KapOOHOBBIX
KHCJIOT.

Becbma BaXXHBIMH SIBJISIOTCS peaKIuy oJimMepu3aruu macen. [To aTomy npusHaky
pacTUTENbHBIE Macya JACSAT Ha BRICHIXAIOIINE, TTOJTYBBICHIXAIOIINE U HEBBICHIXAIOIIME. BhICchIXaromue B
TOHKOM CJI0€ 00pa3yroT OJiecTAIIe TOHKHUE TJIeHKH. Ha 3TOM 0OCHOBaHO MCIOJIB30BAHUE ATUX Macell JIst

—_ L N =




MIPUTOTOBJICHUS JTaKOB U Kpacok (JibHsHOE). K momyBhIChIXaloUM OTHOCSTCSI, HATIPUMED,
IIOJICOJTHEYHOE, a K HEBBICBIXAIOIUM OTHOCHUTCS OJIMBKOBOE, COAEPIKALIEE MAJIO HENIPEAEIbHBIX KUCIIOT.

KoHTpo/ibHBIE BOIPOCHI:

Uto Ha3bIBaETCS KUpAMH?

Kakune KuCnoThel BXOJAT B COCTAB )KUPOB?
Urto Takoe ruaponn3 xKupa?

Uto Takoe rugpupoBaHue xupa?

UTto Takoe peakuusi OMbUICHUS?

KakoBbl ¢pyHKIINN )KUPOB B OpraHu3Me?
Uro Ha3bIBaeTCs CIOXKHBIMU dupamu?

Nk =

IIpakTnyeckas padora Ne§
«AMHMHOKHCJIOTBD

Heﬂb: HU3Y4YUTh OCHOBHBIC XUMHNYCCKHUC CBOMCTBa aMHHOKMCIIOT.

AMHMHOKHCJIOTBI — OPraHUYeCKUE BEIIECTBA, B MOJIEKYJIaX KOTOPBIX COAEPIKATCS JBE
(YHKIIMOHATBHBIC TPYIIIBI: aMUHOTPYIIIA U KapOOKCUIIbHAS TPYTITA.

O6mas ¢popmyrna mosiekys aMuHOKHCIOT: - NH,—R—COOQOH,

riae R — IByXBaJIeHTHBIN pajuKal.

B TBepaOM COCTOSTHUM ¥ YaCTHYHO B PACTBOPAX aMUHOKHUCIIOTHI MIPEACTABISIOT COOOM
«BHYTPEHHHE COJIH», TO €CTh COCTOAT U3 OunossspHbix HOHOB +*NH3—R—COO-, oOpa3yromuxcs mpu
o6patumoM nepeHoce npotoHa (H') oT kap6OKCHIBHO# TPYIITBI K aMHHOTPYTITIE.

O6mmas ¢popmyra mpeaeaIbHbIX AMUHOKHUCIIOT C OJTHON KapOOKCHUIILHOM U OHOM aMHUHOTPYIITION —
CuHo,+1NO,.

XuMHYeCKHe CBOMCTBA AMHMHOKHUCJIOT

1. 'openue:

4NH,CH,COOH + 130, — 8CO, + 10H,0 + 2N,
2. BzaumopeiicTBue ¢ 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)

AMUHOKHUCIOTHI — aM(OTepHbIe OpraHNYecKHe BellecTBa. B BOIHBIX pacTBOpax OOJIBIIMHCTBA
aMUHOKHCIIOT cpesia c1ab0KUCIOTHAS.

3. Peakuuu ¢ pacTBOpaMu IIEJIOYEH:

NH,CH,COOH + NaOH —# NH,CH,COO—Na" + H,0 (NH,CH,COONa — aMuHoaneTar
HaTpus)
4. Peakuuu ¢ pacTBOpaMu KHUCJIOT:
2NH,CH,COOH + H,SO; — (NH3CH,;COOH),S0O4

rHIyH (CynbGhaT TIAIHHAS )

5. Drepudukarus

6. Konneuncamnus.

I'pynna —CO—NH— Ha3bIBaeTCsl aMUHOM TPYNIION, a 00pa3yromecs MOIUMEpHI -
MOJINaMUJIAMH.

[Tonmamuapl 0-aMUHOKHCIIOT Ha3bIBAIOTCS MENTUAAMHU. B 3aBUCMMOCTH OT 4YKClIa OCTaTKOB
AMUHOKHCIIOT Pa3JIMYaloT IUIMETTHU/IbI, TPUTICTITUIBI, OTUNENTHABL. B TakKuX cOeAMHEHUSX TPyl —
CO—NH— Ha3pIBalOT NENTUIHBIMU TpynnamMu, a cBsizb C—N - TENTHUAHON CBA3BIO.

K monunentugam otHOCATCs Oenku. B X MoneKynax mpucyTCTBYIOT OCTATKU HE OJTHOM, a
HECKOJIbKUX aMUHOKUCIOT. [Ipu ruaponuse 0eiakoB (B KUCIOTHON Cpeie WU MO AeHCTBUEM
(bepMeHTOB) 00pa3yeTcsi CMeCh AMHUHOKHCIIOT.

IHonryyenune o.-aMUHOKHCJIOT.



1. VI3 kapOOHOBBIX KHCIIOT:

CH3—CH,—COOH + CIl; - CH3—CHCI—COOH + HCl
CH3—CHCI—COOH + 3NH3 — CH3—CH(NH;)—COONH,4 + NH4Cl
CH3—CH(NH;)—COONH4 + HC1 - CH3—CH(NH;,)—COOH + NH4Cl
2. M'maponu3 6enKoB.

3aganue:
1. Hamucarb ypaBHEHUE pEaKIMU, TOATBEPKIAIONIUE XUMUUECKHUE CBOMCTBA

AMUHOYKCYCHOM KHCJIOTHI.

2. Beruucaure Mmaccy GpoMHOI BOJBI ¢ MaccoBoil nosneit 6poma 3,5%, koTopas noTpedyercs
JUTsl TOJTHOTO B3aumoaenctsus co 150 r 2%-ro pacTBopa METHUIIAHWIMHA.

3. B ueM nposiBisieTcs ABONCTBEHHOCTh XMMHUUECKHUX PEAKIIMM aMUHOKHUCIIOT?

4. Hamnumure peakuuu Mojay4yeHuss aMUHOKCHIIOT.

5. Kakue BemiecTBa Ha3bIBAIOTCA AMUHOKUCIOTaMU?

IIpakTnyeckas padora Ne9
«beJaxkm»

eab: 03HAKOMUTHCS C MPUPOTHBIMU TTOJTUMEpaMHu (OEITKN).

Beakn — 3T0 BRICOKOMOJIEKYISIPHBIE OPTaHUYECKUE COSAMHEHHUS, KOTOPBIE COCTOST U3 YIIIepo/a,
BOJIOPOJIa, KUCIIOPO/A, CEPHI U a30Ta. B cocTaB HEKOTOPBIX OeTKOB BXOAUT (pocop, a TakKe KaTHOHBI
METaJIOB.

Bbenku SBIsAtOTCS OMOIOIMMEPAMH, KOTOPBIE COCTOSIT M3 MOHOMEPOB aMUHOKHCIIOT. KX
MOJICKYJISIpHAsI Macca BapbUPYETCsl OT HECKOJIBKUX THICSY JJ0 HECKOJIBKUX MIJIJTMOHOB, B 3aBUCHMOCTH
OT KOJIMYECTBA AMUHOKHUCIIOTHBIX OCTAaTKOB.

B cocTtaB 6eaxoB BXoauT Bcero 20 THIIOB aMUHOKUCIOT U3 170, HaliAICHHBIX B )KUBBIX
OopraHu3max.

Otnanune Mexy OeTkaMu ¥ ENTUAaMU 3aKJIF0YaeTCsl B KOJMYECTBE AMUHOKHCIOTHBIX OCTAaTKOB.
B 0enkax ux 6oiee 50, a B nentuaax meuee 50.

B Hacrosimee Bpemst BBIZICIICHO HECKOJIBKO COTEH PA3IMYHBIX MENTHI0B, KOTOPHIE BHITIOJIHSIOT B
OpraHU3Me CAMOCTOSATEIbHYIO (PH3UOIOTHUYECKYIO POJIb.

K nmentnaam oTHOCATCS:

1. [TentuaHBIC aHTUOMOTHUKY (TPaMULIAIUH S).

2. PerymsiTopHble MENTHABI — BEIMIECTBA, PETYIUPYIONTHE MHOTHE XUMUYECKUE PEAKIINH B
KJIETKAX W TKaHSIX opranu3ma. K HUM OTHOCSTCS: IENTHIHBIE TOPMOHBI (MHCYJIUH ), OKCUTOIIHH,
CTUMYJIMPYIOIIUN COKpaIEHUE I1agKOW MYCKYJIaTypHhI.

3. HeitponenTu ipl.

B 3aBHCHMOCTH OT CTPOSHUS PA3IMYAIOT IPOCTHIC M CIIOKHBIC OCIKH.

1. IIpocThie 0JIKH COCTOST TOILKO U3 OCIKOBOM YACTH.

2. Cl0:kHbI€ UMCIOT HEOCITKOBYIO YacCTh.

Ecnu B kauecTBe HEOCIKOBOM YaCTH UCIIOIB3YETCS YIIACBOI, TO 3TO INIMKOMPOTEH/IbI.

Ecnu B kauecTBe HEOCITKOBOM YaCTH UCTIOIB3YIOTCS JIUTIHIBI, TO ATO JIMMOMPOTEN/IbI.

Ecnu B kauecTBe HEOCIKOBOW YaCTU UCTIONIB3YIOTCS HYKJIIEMHOBBIE KHCIOTHI, TO
3TO HYKJIEOPOTEH/IbI.

benku nmeroT 4 OCHOBHBIX CTPYKTYPBI: IEPBUUHYIO, BTOPHUYHYIO, TPETUUHYIO, YETBEPTUUHYIO.

1. ITon mepBUYHOM CTPYKTYPOH TOHUMAIOT MTOCJIEA0BATEILHOCTh AMUHOKHUCIOTHBIX OCTaTKOB B
MOJUNENTUAHOM enu. OHa yHUKalbHA U1 J1I000T0 Oelika U onpeaesnseT ero ¢opMy, CBOHCTBA U
GbyHKIMN.

3HaUYUTEIbHOE COBMAICHUE IEPBUYHOM CTPYKTYPHI XapaKTEPHO JJIsI OCITKOB, BBITIOJIHSIOITIX
cxoaHble GYHKIMU. 3aMeHa BCETO JHUIIb OJHONH aMHUHOKHCIOTHI B OJTHOM U3 LIEeTIel MOKET N3MEHUTh



GbyHKIUIO MOJIeKyIbI 6enka. HanmpumMep, 3aMeHa rIyTaMHHOBOM KUCIOTHI HAa BATMH MPUBOJIUT K
00pa30BaHHI0 aHOMaJIHHOI'O FeMOIJIOONHA U K 3a00JIeBaHNI0, KOTOPOE Ha3bIBAETCS
CEPIOBUIHOKIIETOYHAS aHEMUSI.

2. BropuuHasi CTPYKTypa — YIOPSAJ0YEHHOE CBEPTHIBAHNE OJUIENTHIHON 1I€TIH B CIUPAITh
(MMeeT BUJ pacTSHYTOH MPYKUHBI). BUTKH criupaiy yKperIsStoTCs: BOJIOPOIHBIMU CBS3SIMH,
BO3HHUKAIOIIMMH MEXTY KapOOKCHUIBHBIMH TpyIIaMu U amuHorpymnmamu. [Ipaktudecku Bce CO- u NH-
TPYNIBl TPUHUMAIOT YY9aCcTUE B 00pa30BaHUU BOJAOPOIHBIX CBSI3CH.

3. TpeTu4Hasi CTPYKTYpa — YKJIaJKa NOJUNENTHIHBIX Leneil B ri100ysbl, BO3HUKAIOIIAS B
pe3ynbTaTe BOSHUKHOBEHUSI XUMUYECKUX CBsI3€H (BOJOPOIHBIX, HOHHBIX, TUCYIb(OUTHBIX) U
YCTaHOBJIEHUS TUAPO(GOOHBIX B3aUMOJEHCTBUI MEXIY pauKalaMi aMHUHOKHCIOTHBIX OCTaTKOB.

4. YeTBepTHYHAasi CTPYKTYPa XapaKTepHa ISl CIOKHBIX OEIIKOB, MOJIEKYJIBI KOTOPBIX
00pa3oBaHbI ABYMS U OoJiee TII00yIaMHu.

YTpara 6enKOBOI MOJIEKYION CBOEH MPUPOTHON CTPYKTYpPHI Ha3bIBaeTCs AeHaTypanueii. OHa
MO>KET BO3HUKHYTbH IPU BO3JCHCTBUH TEMIIEPATypbl, XUMUYECKUX BEUIECTB, IPU HATPEBAHUH U
O0TydCHHH.

Ecnu npu nenatypauuu He HapylIeHbl IEPBUYHBIE CTPYKTYPHI, TO IPH BOCCTAHOBIIEHUU
HOPMAaJIbHBIX YCIIOBHI OCJIOK CIIOCOOCH BOCCO3aTh CBOIO CTPYKTYPY. DTOT MPOLIECC HOCUT
Ha3zBaHue peHaTtypaums. CiieJoBaTeIbHO, BCE 0COOCHHOCTH CTPOCHHUSA OeliKa OMpPEeaeIsIOTCs IEPBUYHON
CTPYKTYPOM.

CeprnoBHIHOKJIETOYHAS] aHEMHUS — 3TO HACJIEICTBEHHAs 00JI€3Hb, IPU KOTOPOM SPUTPOLIMTHI,
YYacTBYIOIINE B IEPEHOCE KUCIOPO/Ia, BRITJISIIAT HE B BUAC TUCKA, a MPUHUMAIOT (GOpMy cepra.
HemnocpencrBeHHOM mpuunHON N3MEHEHHS (POPMBI SBIISICTCS HEOOIBIIOE N3MEHEHNE XMMHUYECKOM
CTPYKTYPbI FeMOrfIo0MHa (OCHOBHOTO KOMITOHEHTA SPUTPOLIUTA).

CHUMINITOMBIL: TOTEPS TPYAOCIOCOOHOCTH, MOCTOSIHHAS OT/IBIIIKA, yYallleHHOE cepAlieOneHue,
MOHVKEHHBI UIMMYHHTET.

OnHUM U3 IPU3HAKOB CEPIIOBUIHOKIETOYHON aHEMUH SIBIISIETCS JKEITHU3HA KOXKHBIX TOKPOBOB.

KoHTposbHbIE BOIPOCHI:

Urto npeacTaBisioT codoit 6enku?

[Touemy Genku HeNb3sl BRIBECTU OJHOUN (popMymoit?
Yro Takoe menTuaHas CBI3h?

YTO MpOUCXOIUT MPH TUAPOIU3E OenKa?

Urto Takoe neHatypanus 6enka?

Urto Takoe peHaTypanus oeiaka?

KaxoBbl ¢pyHKIIMM O€TKOB B OpraHu3me?

Nk W=

IIpakTnyeckas padora Nel(
«IlmacTmaccesl. Kayuyku. Bosiokna»

He.]'[h: HU3YYUTH CBOMCTBA Mj1acTMacc, KaydyKoB U BOJIOKOH U O3HAKOMUTLCA C UX MTPUMCHCHUCM.

BricokoMonekysipHble COeqMHEHUS. Peakuny noJimmepu3atuuy U MOJIMKOHICHCALUH.
[Tonumepsl. [1nacTMaccel, BOJIOKHA, Kay4yKH.

BricokoMoekynsipHbIE BEIIECTBA, COCTOSIINE U3 OOJBIIIX MOJIEKYII IEMHOTO CTPOCHUS,
Ha3bIBAIOTCS MOJMMEPAMM (OT rped. «I0JIU» — MHOT0, «KMEPOC» — YacTh).

Mornekyna moivMepa Ha3bIBaeTCs MAKPOMOJIEKYJIOH (OT IPped. «MaKpocy — OOIBIIOH,
JUITMHHBIN). MonekynspHas Macca MaKpOMOJIEKYJI IOCTUTaeT JIeCATKOB — COTEH ThICAY (U Jaxke
MUJITMOHOB) @TOMHBIX €UHULI.

CoeaunHeHus, U3 KOTOPHIX 00pa3yloTCsl MOJIUMEPHI, HA3bIBAIOTCS MOHOMEPAMHU.

['pymnma aToMOB, MHOTOKPATHO MOBTOPSAIOIIASACS B IETHOW MaKpOMOJIEKyJie, Ha3bIBAE€TCs
€€ CTPYKTYPHBIM 3BEHOM.



MoHoMepbI — HU3KOMOJICKYJIIPHBIEC BELIECTBA, U3 KOTOPBIX 00Pa3yIOTCs MOJUMEDEHI.

CreneHb MOJTUMEPHU3AIUH — YUCITO, TIOKA3bIBAIOIIEE KOJUIECTBO DJIEMEHTAPHBIX 3BEHBEB B
MOJICKYJIE TTOJIUMEPA.

CreneHp MOJUMEPHU3AIHH 00BIYHO 0003HAYAETCSA HHAEKCOM «N» 32 CKOOKaMH, BKITFOUAIOIIMMHU B
cebs cTpykrypHoe (MoHOMepHOE) 3BeHO: (—CH,—CHy-),.

Kaaccndukanus noaumepos

[TonumMepsl, MAaKPOMOJIEKYITBI KOTOPBIX TOCTPOCHBI CTPOTO OMPEICIEHHBIM CITIOCOOOM,
Ha3bIBAIOT PeryJasipHbIMU.

[Tonumep Ha3bIBAETCS CTEPEOPeryasipHbIM, €CIIA 3aMECTUTENN R B OCHOBHOU LieH
Makpomosiekys (—CH,—CHR-),, pacniosioxeHsl ynopsiIoueHHO.

CrepeoperyasipHblie OJIUMEPHI 001a1aI0T TOPA30 JTYUIIUMU CBOMCTBAMH — TUIACTUYHOCTBIO,
MIPOYHOCTHIO U TEIIOCTOMKOCTHIO; OHHU CIIOCOOHBI KPUCTAIITU30BAThCS, B OTJIMYUE OT HEPETYISPHBIX.

Knaccupukanus mo ctpykrype

[To cTpykType moiuMepsl JeNATcs Ha: JUHeliHble, pa3BeTBJIeHHbIe H IPOCTPAHCTBEHHbIE.

JIuHeiinbIe Pa3BeTBjIeHHbBIE IIpocTpancTBeHHBbIE
CocrosT u3
MOCIIE0BATEIHLHOCTH
MaxkpoMoneKybl
MTOBTOPSIOLIUXCS 3BEHBEB C
Pa3BETBIECHHBIX UMEIOT XUMUYECKHUE CBSI3U UMEIOTCS U
OOJIBIIUM OTHOIICHHEM
OOKOBBIC OTBETBJICHHS OT MEXY IeTsIMH, 00pa3ys
JUTMHBI MOJIEKYJIBI K €€ o
L[eNU, Ha3bIBaEMOI1 MIPOCTPAHCTBEHHYIO CTPYKTYPY
MOTIEPEYHOMY pa3Mepy. N .
TJIaBHOUM WJIM OCHOBHOM Pesuna, gpenongpopmanvoezuonsi
Llennonosa,
Kpaxman e cMonbl

NOAUDINUTICH HUSKO20
0asnenust, KanpoH

JIuHeiiHbIe — MaKpPOMOJIEKYJIbI COCTOST U3 TTOCIIEA0BATEILHOCTH MTOBTOPSIOIINXCS 3BEHBEB C
OOJIBIITUM OTHOIIIEHUEM JUTMHBI MOJICKYJIBI K €€ TTOTIEPeUHOMY pa3zmepy (IIeIUTI0I03a, TTOTUITHIICH
HU3KOI'0 JaBIICHUS, KallpoH).

Pa3BeTBJIeHHBIE — MaKPOMOJIEKYJIBI KOTOPBIX HMEIOT OOKOBBIC OTBETBIICHHSI OT IIEIIH,
Ha3bIBAEMOM IJIABHOM WJIM OCHOBHOM (Kpaxmai).

CeTtuaTtble (IPOCTPAHCTBEHHbIE) — XUMHUYECKHE CBS3H UMEIOTCS M MKy IEeTsIMU (pe3uHa,
(beHoapopmManbAErHIHbIE CMOJIBI).

Kaaccndukanus mo nponcxosxaeHuIo

[To cnocoOy mosryueHus! MoJIMMEPHI JENATCS Ha: IPUPOAHbIE, CHHTeTHYeCKHE U
HCKYCCTBEHHbIE.

CuHTeTHYECKHE
IIpupoanbie BOJIOKHA HckyccTBeHHBIE
BOJIOKHA
Henocpencrsenno [Tony4aroT MOJTHOCTHIO [Tonyuaror
CYILLIECTBYIOT B IPUPOJE XUMUYECKUM ITyTEM B Mo u(puKalye HaTypalbHbBIX
e XJIONoOK peakuusaxX MOJIUMEPU3ALUU U IIOJINMEPOB




. uepcmo IMOJIMKOHACHCALIMH * auyemamHoe 60J10KHO

*  HAMYpaIbHbllL WeETK e Kanpow *  Yennyiouo
e  HaUIOH e GUCKO3a
e  JlABCaH

IIpupoaHbIe MOJUMEPBI HETIOCPEACTBEHHO CYIIECTBYIOT B IPHPOJIe (KpaxMall, IeJUTI0N03a U
Jp.).

CuHTeTHYECKHE MOJUMePHI TIOTYYal0T MOTHOCTHI0 XUMUYECKUM ITYTEM B PEAKIIUSIX
MOJIMMEPH3AIUH | MTOJUKOHICHCANH (TTOTUATHIICH, MTOTUXJIOPBUHIII, (heHOTI-POpPMaIIbIeTHIHbIC
CMOJTBI, METHJIMETAKpWIIAT U T.1.). He IMEroT aHaIOroB B TPUPO/IE.

HckyccTBeHHBbIE — MTOTYYAIOT MOAU(UKALIMEH HATYPaATbHBIX TOJTUMEPOB (BUCKO3a —
MoAuGUIIMPOBAHHAS [IEJUTIOI03a, pe3uHa —MOIU(DUKAITMS HATYPaJbHOTO Kay4dyKa).

Knaccupukanus mo XuMu4ecKOMy XapakTepy
[To xuMuYecKOMy XapakTepy U COCTaBy MOJMMEPHI U XUMUYECKHE BOJIOKHA ObIBAIOT:

noJnd(pupHble, NOTHAMU/IHDbIE, 3JIEMEHTOOPTaHMYeCKHe (HAampuMep, KpeMHUOpraHun4ecKkue
MoJIUMeEPHI).

HoaudpupHubie HommamuaHbie JIeMEHTOOPTraHNY€eCK
MoJIMMepbl MOJIMMepPbI ue

Conepxat aToMbl

COO- Conepar rpyniy - Copepxar rpynny -CO- | apyrux XHM. JJICMEHTOB
Tascan NH,— ) (kpemHUH 1 z[p.)v.
(nomumurenmepedmaram) Haiinon, xanpown Kpemnuiiopeanuueckue
nonumepul

[oaudpupHbIe MOJIMMEPLI — COAEPIKAT IPYIIY CIOXKHBIX 3(upoB -COO-,
IMoaunamuaHble MOJUMEPBLI — cOAEPKaT NeNTHAHYIO CBI3b -CO-NH;-.

DJIeMeHTOOPraHHYecKHe MOJUMEPbI — COJIEPIKAT ATOMBI IPYTHX XUMHUECKUX IJIEMEHTOB
(momumo C, H, O, N).

Knaccupukanus mo cnocody mosaydyeHust

[Tonmumeps! MoOTy4aroT MO0 peakusIMy MOJUMEPH3aIUH, JTHO0 MOJUKOH/IeH calue.

HHoaumepuzanus IMoaukonaencanus

3T0 MPUCOCTUHECHUE OJTHUX MOJICKYJT K OO0pa3oBaHue MOTMMEPa IPOUCXOTUT 32
JAPYTHM 3a CUYET pa3pbiBa KPaTHBIX CBsI3€id. cuer peakiuu 3amenienus. [Ipu
IMoGouyHbBIE MPOAYKTHI, KAK MPABHJIO, HE 3TOM 00pa3yeTcss HU3KOMOJIEKYJISIPHBI
o0pa3yrTcs. MO00YHBIH NMPOAYKT.

THonusmunen, norunponuiet u op. Denonghopmanvoecuonas cmona, KanpoH




IMoanmepu3auus — mnpoiecc 00pa3oBaHMs BBICOKOMOJIEKYISPHOTO BEUIECTBA(TIOIHMEPA)
MyTéM MHOTOKPATHOT'O MPUCOEANHEHUS MOJIEKYJI MOHOMEpA K aKTUBHBIM LIEHTPaM B pacTyliei
MOJIEKYJIE MOJIUMEpa.

IMoamkonaeHcanus — npoiecc 00pa3oBaHUs BBICOKOMOJIEKYJISIPHBIX COETUHEHU,
HpOTeKaIOH_II/Iﬁ 10 MCXaHHU3MY 3aMCIICHUSA U COHpOBO)KI[ElIOH.[HfICH BBIACIICHUEM HO60‘IHBIX
HU3KOMOJICKYJISIPHBIX MPOAYKTOB (OOBIYHO 3TO BOJA).

CaoiicTBa NOJIMMEPOB

ITo cBoiicTBaM MOMMMEPHI MOKHO Pa3/IeUTh Ha: TEPMOPEAKTHBHbIE, TEPMOIIACTHYHbIE U
3J1aCTOMEpBblI.

TepMmopeakTHBHBIE TepMonnacTuyHbIe DJ1acToMepsbl
MenstoT popm
(bopmy DnacTUYHbIC
IIpU HarpeBaHUU U
N BElIEeCTBA MPU Pa3HbIX
HennaBkue u HedaCTHUHBIE MATEPHUATIBL. COXPAHSIOT e€.
TeMIeparypax.
DenongopmanvoecudHvle CMOJIbL, NOTUYPEMAH Tonusmunen, .
Hamypanvnwiii
HOAUCTMUPO,
Kay4yK, HOIUXIOPONPEH
NOTUBUHUTIXIOPUO

TepmopeakTHUBHBIE MOJMMEPBI — TUTACTMACCHI, TIepepaboTKa KOTOPBIX B U3JENUS COMPOBOKIACTCS
HEOOpaTUMON XMMHUYECKOHN peaKIne, IpUBOASIIEH K 00pa30BaHUIO HETUIABKOTO M HEPACTBOPHUMOTO
MaTepuana.

Hanpumep, ¢herondopMaibaeruiHpie CMOJIBI, TIOJIMYPETaH.

TepmonJiacTUYHBIE MOTUMEPBI — MEHSIOT (POPMY B HATPETOM COCTOSTHUU M COXPAHSIOT €€
MOCJIC OXJIAKICHUS.

Hanpumep, momu3TUICH, TOTUCTUPOI, TOTUXIIOPBUHUT U T.1.

DyacToMepbl — 00J1a71aI0T BRICOKOAJIACTUYHBIMU CBOMCTBAMHU B IIUPOKOM HMHTEPBAJIC
TEMIIEpaTyp.

Hanpumep, HaTypaJIbHBIN Kay4yK.

I[Moanmepu3auus ¥ NOJTUKOHIEHCAUS

IMonumepu3zamus

CreneHb MOJTUMEPU3AIUHN — JTO YUCIIO, TOKA3BIBAOIIEE CKOJIILKO MOJIEKYJI MOHOMEpa
COCIMHHUIIOCH B MAaKPOMOJICKYITY.

CTeneHb NOJIMMEPHU3aIMU 00BIMHO 0003HAYACTCS MHICKCOM «N» 32 CKOOKaMH, BKJIIOYAIOIIUMU B
ce0s ctpykrypHoe (MoHOMepHOE) 3BeHO: (—CH,—CHy-),

XapakTepHble IPU3HAKHU MOJMMePHU3ALMNH.
B ocHoBe nonnMepu3anuu JeKUT peakuus NpucoeInHeHUs.

2. Tlomumepusanus — HemHasi peakuusi, BKJIIOYaeT CTaANN UHULMUPOBAHUS, POCTa U 0OpHIBA LIETIH.
DJIeMEHTHBIN cOCTaB (MOJIEKYISIPHBIC (DOPMYJIBI) MOHOMEpPA M MOJIMMEpa OAHHAKOB.
KaranuzaTopamu nmonumepu3aud MOTYT ObITh: MeTAJIHYEeCKH I HATPHA, TEPOKCH/IBI,

KHCJI0PO/I, METAILIOOPTraHUYeCcKHe COeJHHEHUsI, KOMILUIEKCHbIE COeTUHEHMSI.
[Tpouecc 06pa3oBaHUs BHICOKOMOJIEKYIISIPHBIX COETMHEHUN TPU COBMECTHOM MOJMMEpPU3alNU
IBYX WK OOJiee pa3TUYHBIX MOHOMEPOB Ha3bIBAIOT COMOJTUMeEPHU3AIHEI.

—

KoHTpoJsbHbBIE BONIPOCHI:
1. Yro Takoe moaumepsi?

2. Ha xakue rpynmnsl A€asTCs IOTUMEPHI?
3. JlaTp onpeneneHue MiaacTMaccaM.




JlaTb omnpeesieHue peakiuy NOJIUMEPHU3aLMK U MOJIMKOH/IEHCAlUH.
Yro Takoe MoHOMEp U nosnuMep? B ueM ux otmuue?

Ha3zoBute n3BecTHBIE OHOMIOTUMEPHI.

Kakue nBa BUja Kayuyka pa3jinyaror.

UYro Takoe BynkaHU3aLusa?

A N

KTo mosny4unn cuHTeTUYECKUIA KaydyK?

IIpakTnyeckas padora Nell
«Ilepuoanueckuii 3akoH u Ilepuonnyeckas cucrema xuMudeckux diemenros /1. 1.
MemnpeneeBa»

Hean: PaccMOTpeTh B3aMMOCBSI3b COCTABA U AJIEKTPOHHOU CTPYKTYPhl aTOMOB XUMHYECKHUX
3JIEMEHTOB ¢ UX nojoxxenueM B [ICXD JI.M1.MenzeneeBa, NepuoAUYHOCTD PACTIONOKEHUS JIEMEHTOB U
M3MEHEHHUE AJIEKTPOHHBIX KOH(UTypaIuii ©X aTOMOB, OTBEYAIOIIee NEPUOIUIHOCTH U3MEHEHUSI X
CBOICTB; 3HAUE€HNE NIEPUOJANUYECKOTO 3aKOHA JIJIsl pa3BUTHSI HAYKU U IUAJIEKTUKO-MAaTEPUAIEHOTO
ITOHUMAaHUS IPUPOJIBI.

Ilepuoauueckuii 3aKoH XumMudecknx 31eMmeHToB /.. MenaeneeBa (coBpeMeHHas
(bopMyIHMpOBKa): CBOWCTBA XUMUYECKUX JIEMEHTOB, a TAKXKe MPOCTHIX U CIIOKHBIX BEIIECTB, UMH
00pa3yeMbIX, HaXOATCs B IEPUOINYECKON 3aBUCMOCTH OT 3HAYEHHUs 3aps/ia U3 aTOMHBIX s7ep.

Ilepuoanyeckas cucrema /.. MenaeneeBa — rpaduyeckoe BoIpaKEHHE IEPUOTUTIECKOTO
3aKOHa.

EcrecTBeHHBIN Pl XUMHUYECKHX JIEMEHTOB — PsIJl XUMUYECKUX 3JIEMEHTOB, BEICTPOECHHBIX 110
BO3pACTaHMIO YMCIIA IPOTOHOB B Apax UX aTOMOB, WIH, YTO TO K€ CaMOE, I10 BO3paCTaHUIO 3apsi/i0B
snep 3Tux aroMoB. [TopsIKOBbI HOMED AJIEMEHTa B 3TOM PsIIy PaBEH YHUCTY MPOTOHOB B sJIpe JTH000T0
aTOMa ATOT0 AIEMEHTA.

Tabnuia XuMHUYECKUX JIEMEHTOB CTPOUTCS MYTEM «pPa3pe3aHUs €CTECTBEHHOIO psijia
XUMHAYECKHX 3JIEMEHTOB Ha MePUO/bI (TOPU30HTAIBHBIE CTPOKH TAOJIHIIBI) U O0bEIMHEHUS B TPYIIIIBI
(BepTHKAIBHBIE CTOJIOIIBI TAOJIMIIBI) DIIEMEHTOB, CO CXOHBIM 3JIEKTPOHHBIM CTPOCHHUEM aTOMOB.

B 3aBucumocTH OT crioco6a 00beTMHEHHS IEMEHTOB B TPYIIIBI TAOINLA MOXKET
OBbITh IIMHHONEPUOIHOM (B IPpyNIbl COOpaHbI 3JIEMEHTHI C OJJMHAKOBBIM YHCJIOM U TUIIOM BaJICHTHBIX
3JIEKTPOHOB) M KOPOTKOMEPUOAHOM (B IPyIIIbI COOpaHbI 3JIEMEHTHI C OIMHAKOBBIM YHCIIOM BaJICHTHBIX
AJICKTPOHOB).

['pymnmbl KOPOTKONIEPUOAHOM TAOIHIIBI IEIATCS Ha OATPYIIHI (TJIaBHbIE U NOO0YHBIE),
COBIIAJIAIOLIUE C TPYHIaMH JJIMHHONIEPUOAHON TaOIHUIIBL.

YV Bcex aTOMOB 3JIEMEHTOB OJIHOTO IEpHO0/1a OJMHAKOBOE YMCIIO 3JIEKTPOHHBIX CIOEB, PABHOE
HOMEPY NepHoIa.

Uucno snemeHToB B nepuojax: 2, 8, 8, 18, 18, 32, 32. BoJibUIMHCTBO 371€EMEHTOB BOCBMOTO
MIEPUO/IA MOITYYEHBI HCKYCCTBEHHO, MOCIEAHUE 3JIEMEHTHI 3TOI0 MIEPUO/A €Ile HE CUHTE3UpOBaHbl. Bee
MIEPHOIBI, KpOME TIEPBOI'0 HAYMHAIOTCS € JIEMEHTa, o0pasytoiiero menounoit meramt (Li, Na, K u T.
71.), @ 3aKaHYUBAIOTCS DJIEMEHTOM, oOpasyromum Oaropoanbii ra3 (He, Ne, Ar, Kr u 1. 1.).

B kopoTkoneproaHoi Tabauie — BOCeMb TPy, KaXKAas U3 KOTOPBIX ACTUTCS Ha JIBE
NOJArpyNIsl (TIaBHYIO M MOO0YHYIO), B JUIMHHOTIEPHOAHOM TabuIle — MIeCTHAAATh TPYIII, KOTOpbIe
HyMepYITCs puMckuMu nudpamu ¢ OykBamu A wim B, Hanpumep: 1A, I1IB, VIA, VIIB. I'pynna A
JUTMHHOTIEPUOTHOW TaOIMIIBI COOTBETCTBYET TTIaBHOW MOATPYIIIE MEPBOI IPyNIbl KOPOTKONEPUOTHON
Tabuiel, rpynmna VIIB — moGodHo# moArpyrine celbMOi TPYIIIbI: OCTaTbHbBIE — AHAIOTHMYHO.

XapaKkTepUCTUKN XUMHYECKUX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIOTCA B IPYIIIAaX U NEPUOIAX.

3aganusa



1. VYkazaTp I€MEHT, B aTOMe KOTOpOro: a) 25 nmpoToHoB U 13 3nexkTpoHoB, 0) 41 mpoToH u 20
AJIEKTPOHOB.

2. Omnpenenuts ABa 3JEMEHTA, B aTOME KOTOPBIX Ha MOCJIEIHEM SHEPIE€TUYECKOM YPOBHE: a) 4
BAJICHTHBIX JIEKTPOHA, 0) 7 BaJICHTHBIX 3JIEKTPOHA.

3. HazBath 1Ba 1eMeHTa, B aTOMe KOTOPBIX: @) 3 SJHEPreTUIeCKUX ypoBHS, 0) 5
SHEPreTUYECKUX YPOBHSL.

4. Ha3zoBuTte 371€MEHTbI, UMEIOIINE CIEAYIOIINE MIEKTPOHHBIE (OPMYJIbI:
a) 1s%2s%2p®3s3p°,
6) 1s*2s5%2p°3s%4s’,
B) 18725%2p®3s?3p%4s?3d'%4p°5s'4d”.

5. VYka3zaTb MECTOIOJIOKEHUE 3JIeMEHTOB B [leproandeckoil cucteMe XUMHYECKUX IEMEHTOB
J.. MenpeneeBa, HalMIIUTE JIEKTPOHHBIE (POPMYIIBI ATOMOB JIaHHBIX 3JIEMEHTOB: a) Ne37,
0) N30, B) Ne24, 1) Ne50.

6. YeM CXOIHBI M UEM OTJIMYAIOTCS MO COCTaBY U30TOIBL: &) 4019K 3919K, 0) 3517C1 3717C1.

7. HazoBuTe IUIIHUN OKCHUJI B PSIIY: OKCHJT KaJbIUsl, OKCUJI KaJIusl, OKCUJ] YTIIIepoa, OKCUT
Martusi.

KoHTpoJsibHbIE BONIPOCHI:

1. [aiite onpeneneHne XMMUYECKOTO JIEMEHTA.

2. Kak onpeaenuTts 4uciio NpOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B arome? Jlokaxkure, 4To
aTOM — 3JIEKTPOHEHTpaJIbHAs YaCTHLIA.

3. Jaiite onpeneneHue u30Tona.

4. Ywucno mompITOK Kiaccuukanuu XuMudeckux aieMenToB 1o JI.U. MenaeneeBa, cunras

BapuaHThl Tabmui, gocturano 50. Hekoropsie u3 yuensix (JI. Metiep, Jl. Heronenc)

OUYeHb OJM3KO MOJOILIN K OTKPHITHIO 3aK0HA. U BCe jke UM He yIalloCh IOBECTH CBOU

MIOTIBITKU JI0 3aBEPIICHUSI. Y K&KUTE OCHOBHOM HEJAOCTATOK B paboTax Bcex

npeamectseHHUKOB [[.1. Menneneesa.

YTo 1MoJIOKUII B OCHOBY KJacCU(UKAIUN XUMUYecKHX 3neMeHToB [|.M1.Menneneen?

HazoBuTe 1aty OTKPBITHS MEPHOJNIECKOTO 3aKOHA U €70 COBPEMEHHYIO (DOPMYITHPOBKY.

Kewm u rae pa6oran /.M. MenzaeneeB Bo BpeMsi CBOETO BEJTUKOT'O OTKPBITHS?

Koro JI.1.MeHnneneeB Ha3bIBal «YKPEIUTEIAMMU» NEPUOIUYECKOTO 3aKOHA?

® NN

IIpakTyeckas padora Nel2
«CTpoeHue aToMOB»

Heab: 0000muTh 3HAHUS 00 STEKTPOHHOM CTPOCHUU aTOMOB XUMHUYECKHUX JICMEHTOB;
3aKpEMUTh YMEHUS U HABBIKU COCTABJICHHS SJICKTPOHHBIX ()OPMYJT aTOMOB XMMHUECKUX DJIEMEHTOB, a
Takxke ux rpaduueckux uzodpaxeHuil. OTpaboTaTh OCHOBHBIC MMOHATHS: «AJIEKTPOHHOE 00TIaK0»,
«aTOMHAasi OPOUTAITBY, «PATAYCH.

ATOM COCTOUT U3 ATOMHOT0 SIIPA U 3JIEKTPOHHOM 000J10YKH.

SIapo aToMa COCTOUT U3 HPOTOHOB (p ) U HEHTPOHOB (n"). Y atoma BOZIOPOZA SIAPO COCTOUT U3
OJTHOT'O IIPOTOHA.

Yucno nporosos N(p ) paBHO 3apsy spa (Z) U IOPSAKOBOMY HOMEPY dIEMEHTA B
eCTECTBEHHOM DSy SJIEMEHTOB (M B IIEPHOIUUCCKOM cHCTeMe 3eMeHToB). N(p') = Z

Cymma uncia Heitrporos N(n”), 0603HagaeMoro mpocto GykBoii N, i dmcia
MIPOTOHOB Z Ha3bIBACTCS MACCOBBIM YHCJIOM M 0003HaYaETCsl OYKBOM A.



A=Z+N(6)

DIIeKTpOoHHass 000JI09Ka aTOMa COCTOMT M3 ABUKYIIUXCS BOKPYT sIpa dJIEKTPOHOB (e).

Yucio >1meKTpoHOB N(e') B 3IeKTPOHHON 000J109Ke HEUTPATIHLHOTO aTOMa PaBHO YUCITY
MPOTOHOB Z B €r0 fAJIpe.

XuMH4YeCKHii 3JIeMeHT — BUJI aTOMOB (COBOKYITHOCTb aTOMOB) C OJAMHAKOBBIM 3apsI0M siipa (C
OJIMHAKOBBIM YHCJIOM IIPOTOHOB B SIpeE).

H30T0N — COBOKYITHOCTH ATOMOB OJHOTO 3JIEMEHTa C OJUHAKOBBIM YHCIIOM HEHTPOHOB B AIpe
(MM BUJT aTOMOB C OJIMHAKOBBIM YHCJIOM IPOTOHOB M OJAMHAKOBBIM YHCJIIOM HEHTPOHOB B SI/IpE).

Pa3Hble H30TOMNBI OTIIMYAIOTCS APYT OT APYyra YUCIOM HEUTPOHOB B SApaX UX aTOMOB.

O603HaueHue OT/AEIBHOTO aTOMa WM U30TOTIA.

AToOMHasi OpOUTAJIb — COCTOSTHUE JIEKTPOHA B aTOME. Y clIOBHOE 0003HaueHue opourtanu — .
Kaxoit opOUTaIl COOTBETCTBYET AIIEKTPOHHOE 00JIAKO.

OpOuTanu peanbHBIX aTOMOB B OCHOBHOM (HEBO30Y>KJICHHOM) COCTOSTHUHM OBIBAIOT YETHIPEX
TUIIOB: S, p, d U f.

OpOuTaiu 0gHOTO CJI0s1 00Pa3yIOT IEKTPOHHBII («IHEPreTH4YecKuii») YpoBeHb, NX SHEPTUH
OJIMHAKOBHI Y aTOMa BOJIOPO/1a, HO Pa3IMYaroTCs y JPYTUX aTOMOB.

OpHOTUITHBIE OPOUTAIIN OJJHOTO YPOBHS IPYIIHUPYIOTCS B 3JIEKTPOHHbIE
(3HepreTu4ecKue) NOLypOBHU:

S-TIOAYPOBEHD (COCTOUT U3 OHOMU S-OpOUTAIN), yciIoBHOE 0003HayeHue — .

Pp-TIOTypOBEHb (COCTOUT U3 TpeX p-opouraneil), ycnmopHoe o0o3HaueHue — [T,

d-olypoBEHb (COCTOUT U3 MATH d-opOuTaneil), ycinoBHoe obo3HaueHne — CITT .

f-oypoBeHb (COCTOUT U3 CeMH f-opOuTaneii), ycioBHoe o0o3HaueHne — I TTTTT1.

DHepruu opOUTaIei OJHOTO TTOTYPOBHS OJTMHAKOBHI.

[Tpu 0003HaUEHNH TOYPOBHEN K CUMBOIY IIOAYPOBHS 100aBisieTCss HOMEP CJIOs (3JIEKTPOHHOTO
YpOBH$1), Haripumep: 2s, 3p, Sd 03HavaeT s-moiypoBEHb BTOPOTO YPOBHS, p-II0OAYPOBEHb TPETHETO
YPOBHSI, d-TIOJTyPOBEHB ISATOTO YPOBHSI.

OO6r1ee yncio MoypoBHEH Ha OJHOM YPOBHE paBHO HOMEPY ypoBHs . O01iee unciao opouranei
Ha OJIHOM YPOBHE PaBHO 71°. COOTBETCTBEHHO TOMY, OOIIIee YHCIIO 00IAKOB B OHOM CIIOE PABHO
TaKKe 1.

O6o3nauenus: O — cBoboaHas opbuTab (0e3 IeKTPOHOB),

e - OpOHUTANb C HECTIAPEHHBIM JIEKTPOHOM,

— opOUTAIb C DNIEKTPOHHOU Mapoi (C IBYMS JIEKTPOHAMH).

[Topsitok 3amoTHEHUs YIEKTPOHAMH OpOUTANIel aTOMa OMPEAEISETCS TPEMs 3aKOHAMU TTPUPO/IBI
(bopMynMPOBKH JaHBI B MPUIIOKECHHUH 2):

BaJjieHTHBIE 3J1eKTPOHBI — JIEKTPOHBI aTOMA, KOTOPBIE MOTYT IPUHUMATH y4acTHe B
00pa30BaHNM XUMUYECKHX CBsA3eH. Y 11000T0 aToMa 3TO BCe BHEIIHUE 3JIEKTPOHBI IUTIOC T
MIPEIBHEIITHUE 3JIEKTPOHBI, YHEPTHUSI KOTOPBIX OoJIblile, yeM y BHeImHuX. Hanmpumep: y atoma Ca
BHEIIHIUE IIEKTPOHBI — 45°, OHM 7K€ 1 BATCHTHBIE; Y aToMa Fe BHEIIHME 2eKTPOHBI — 457, HO y HEro
ecTh 3d°, ClIen0BATENBHO Y aTOMA JKene3a 8 BaJeHTHBIX SIEKTPOHOB. BaneHTHas smekTporHas GopMyra
aToMa KallbIIAs — 452, a aroma xenesa — 4s23d°.

3aganus
+ - - + +
1. Hamuumte snekTporubie Gpopmyiisl s uonos: Fe?', CI, 8%, Cu®", Cr'”.

2. Hanwmmure 31MeKTpoHHYIO GOpMYITy aToma kese3a. Kak pacrpenenstorcs 2JIeKTpOHbI Ha
d - mogypoBHe? YKaKUTE BBICIIYIO BAIGHTHOCTD Kele3a.

3. CocTaBbTe JIEKTPOHHBIE CXEMBI CTPOCHUSI MOJIEKYJI. B Kakoil MojieKye CBSI3b
koBasieHTHas nojisipHast: a) Cl,, 6) H,, B) HCI, r) NaCl.

KoHTposbHbIEe BOIPOCHI:



o Kakoe ctpoeHue umeer arom?

o Kakue anemMeHTapHbIE YaCTUIIBI BXOAAT B COCTaB siapa atroma? Kak onpenensercs 3apsj sapa
aToma?

e Uro onpenenser cyMmma IpOTOHOB U HEUTPOHOB?

o JlaiiTe onpencieHue XUMAYECKOrO 3JIEMEHTA.

o Kak onpenenuts 4ucCiio MPOTOHOB, HEUTPOHOB U AJIEKTPOHOB B aToMe? J[oKakUTe, 4TO aTOM —
AJIEKTPOHEUTpaAIbHAS YACTHILIA.

IIpakTnyeckas padora Nel3
«XuMHYeCKHe peaKIum»

Heab: yrnyOuTh 1 0000MIUTH TEOPETUICCKHIE 3HAHUS O0YIAFOIIUXCS O XUMHUECKUX PEaKIIHsIX,
HAYYHUTHCS BBITOJHATH PACUETHI, HCTIOIB3YS (DOPMYIIBL.

XuMHYeCKHe peaKIMu — 3TO TaKOW BUJ B3aUMOJEHCTBUS YACTHUII, KOT/Ia U3 OJHUX
XUMHUYECKUX BEIECTB MOIYYaloTCs IPYyrue, OTINYAIoecs OT HUX 110 CBOMCTBAM U CTPOCHHIO.
BemiecTBa, KOTOphIE BCTYNAKOT B PEAKIMIO — peareHThbl. BelecTBa, KOTopbie 00pa3yrloTcs B X0/1€
XUMHUYECKON PeaKlud — MPOAYKTHI.

B xone xuMuyeckoil peakiuu pa3pymarnTcs XUMHUYECKHE CBA3H, U 00pa3yloTCsl HOBBIE.

B xone xumMuueckux peakiuii He MEHSI0TCS aTOMBI, YYaCTBYIOIIUE B peakuu. MeHseTcs TOIbKO
MOPSAZIOK COEMHEHHsI aTOMOB B MoJieKyJax. Takum o0pa3oB, YMCIIO ATOMOB OJJHOTO U TOTO K€ BEIIeCTBa
B X0JI€ XUMUYECKOW pEaKlui HE MEHSIETCS.

XUMHYECKHE peaklny KIacCCU(PUIUPYIOT IO pa3HbIM MpU3HaKaM. PaccMOTpuM OCHOBHBIE BUIbI
KJIacCU(UKALNYA XUMHUECKUX PEAKIIHHA.

Knaccupukanus mo 4uciay u cOCTaBy pearupyroiuux BemecTs

[To cocTaBy 1 4HCITy pearupyroIIUX BEMIECTB PA3AeisIIOT PEaKIuu, MPOTEeKaroIue 0e3
M3MEHEHHUS COCTaBa BELIECTB, U PEaKIUH, IPOTEKAIOIINE C I3MEHEHUEM COCTaBa BEIIECTB:

1. Peakuuu, nporekamomme 6e3 U3MeHEHUs cOCTaBa BeniecTs (A — B)

K takum peakiusiM B HeOpraHn4eckoi XUMHUM MOXXHO OTHECTH aJJIOTPOITHBIE MEPEXOIbI
MPOCTHIX BEIIECTB U3 OAHON MOIU(DUKAIIUY B JPYTYIO:

Sp0M6I/I‘ICCKaﬂ - SMOHOKJ’II/IHHBJI'

B opranuveckoii XUMHMH K TaKUM PEaKLUsIM OTHOCSITCS peaKIMy H30MePU3aluu, KOra u3
OJTHOTO M30Mepa O] IeHCTBUEM KaTalu3aTopa U BHEITHUX (PAKTOPOB MoIydaeTcst APyroi (kax
IIPaBWJIO, CTPYKTYPHBIN U30MED).

Hanpumep, nzomepusaius Oyrana B 2-MeTHIIIPOIIaH (M300yTaH):

CH3-CH2-CH2-CH3 — CH3-CH(CH3)-CH3.

2. Peaknum, npoTreKawiue ¢ ©3MeHeHHEM COCTaBa

o Peakuuu coequnenusi (A + B+ ... — D) — 310 Takue peakunu, B KOTOPIX U3 ABYX U
0oJ1ee BemecTB 00pa3yercs 0JTHO HOBOE CIIOKHOE BEIIECTBO. B HeopraHmyeckoi XMMHUHM K peakIUsIM
COEIMHEHUS OTHOCSITCS PEaKIIMU TOPEHUS MTPOCTHIX BEIIECTB, B3aUMOJEHCTBIE OCHOBHBIX OKCHIOB C
KHUCJIOTHBIMU U JIp. B oprannveckoil XMMHH TaKue PEaKIMU HA3bIBAIOTCS
peakuusMy npucoeuHeHus1. Peakuum npucoeanHeHusi — 3TO TaKWe PEAKINH, B X0J1€ KOTOPHIX K
paccMaTpuBaeMOM OpraHUYECKOM MOJIEKYJIe PUCOeIUHsIETCs Apyras Mmojekyna. K peakuusam
MPUCOEANHEHUSI OTHOCATCS PEaKIMKU IMAPUPOBaHus (B3auMOIeHCTBHE C
BOJIOPOJIOM), THAPATAIUM (TIPUCOETUHEHNE BObI), THAPOTraJIOreHNPOBAHMS (TIPUCOCTUHEHNE
raJIOTEHOBOIOPO/1a), MOJTUMePHU3aIus (IPUCOSTUHEHUE MOJIEKYIT IPYT K IPYTy ¢ 00pa3oBaHUEM
JUIMHHOM LIETIOYKHU) U JIp.

Hanpumep, ruaparaius :

CH2=CH2 + Hzo — CH3-CH2-OH



. Peaknum pasziaoxkenusi (A — B + C +...) — 3T0 Takue peakuuu, B X0/1€ KOTOPHIX U3
OJTHOM CTI0’KHOM MOJIEKYJIbl 00pa3yeTcs HECKOJIbKO MEHEEe CIIOKHBIX MM MPOCThIX BemiecTB. [Ipu aTom
MOTYT 00pa30BBIBAThCS KaK MPOCTHIE, TAK U CIIOKHBIE BEIIECTBA.

Hanpumep, npu pa3znoxeHUH NEePOKCHAA BOAOPOAA:

2H202 - ZHQO + 02.

B opranuyeckoii XMMHM pa3IesaioT COOCTBEHHO PEAKIMH Pas3IOKEHUs U peakluu
ormieryieHus. Peakuuu ormensennsi (3IMMUHHUPOBAHMSA) — 3TO TAaKHE PEAKIINH, B XOJI€ KOTOPBIX
MIPOUCXOAUT OTPBIB ATOMOB MJIM ATOMHBIX TPYII OT UCXOJHON MOJIEKYJIbI IIPU COXPAHEHHH €€
YTJIEPOJIHOTO CKeJleTa.

Hanpumep, peakiiys oTIIEIUIEHHUS BOAOPOA (IETUIPUPOBAHUE) OT MPOMAHA:

C;Hs — C;Hg + Hy

Kaxk npaBuio, B Ha3BaHUM TaKUX PEAKIMI €CTh IPUCTABKA «1e». Peakunu pas3iioxeHus B
OpraHUYEeCKON XMMHUH MPOUCXOIAT, KaK MPaBUIIO, C Pa3pPHIBOM YIJIEPOIHOM LEIH.

Hanpumep, peakiivsa kpekuHra dyrana (pacuierieHue Ha 0oJiee mpocTbie MOJIEKYJIIbI TPU
HarpeBaHUU WJIM MOJI ACHCTBUEM KaTallu3aTopa):

C:H o — CH, + CoHg

. Peaknum 3amMeneHnsi — 3TO TaKWe€ PEAKLIUU, B X0/I€ KOTOPBIX aTOMbI WM TPYIIIIbI
aTOMOB OJJTHOT'O BELIECTBA 3aMEIAIOTCS HAa aTOMBI WJIU TPYIIIBI aTOMOB JAPYroro Bemecrsa. B
HEOPraHU4eCKOW XUMHH 3TU PEAKIIUU TPOUCXOMST 10 CXEME:

AB+C=AC +B.

Hanpumep, 6ojiee akTUBHBIEC IaJI0T€HbI BBITECHSIIOT MEHEE AKTUBHBIC U3 COCTUHEHUH.

B3anmoaeiicTBre iioguaa Kajaus ¢ XJ0pOM:
2KI + Cl, — 2KCl + 1,.

3amemarbCsl MOTyT KaK OTJEIbHBIE aTOMBI, TAaK U MOJIEKYJIBI.

Hanpumep, npu cruiaBieHNN MeHee JieTy4le OKCH/IbI BEITECHAIOT 0oJ1ee JieTydne U3 CoJIeH.
Tak, HeneTyunii OKCHI KPeMHHMS BBITECHSET OKCUJ YIiiepoaa U3 KapOoHaTa HATPUs IPU CIUIABIICHUN:

N32C03 + SlOz — N32Si03 + C02

B oprannyeckoi XUMHH PEAKLIUH 3aMEIICHUS — 3TO TAKUE PEAKIUH, B XOJ€ KOTOPHIX YaCTh
OPraHMYecKoil MOJIEKYJIbI 3aMelaeTCsl Ha Apyrue yactuubl. [Ipu 5TOM 3aMellieHHas yacTuia, Kaxk
MIPaBUJIO, COEANHSETCS C YACThEO MOJIEKYJIbI-3aMECTUTEIIS.

Hanpumep, peakiusi XJ10pUPOBaAHUSI METAHA:

CH,4 + Cl, — CH;Cl1 + HCl

[To uncmy yacTuI U COCTaBy MPOTYKTOB B3aUMOJICHCTBUS ITa Peakius OOIbIIE TOX0Ka Ha
peakuuio oomeHa. Tem He MeHee, 0 MeXaHU3MY Takasi peakius SIBISIETCSA peakiueil 3aMelIeHus.

. Peaknuu o0MeHa — 3TO TaKUe peakIuu, B X0JI€ KOTOPBIX /IBA CJIOKHBIX BEIIECTBA
0OMEHUBAIOTCS CBOMMH COCTaBHBIMU YaCTSIMMU:

AB+CD=AC+BD

K peakuusm oOMeHa OTHOCATCS peaKIIMd HOHHOT0 00MeHa, TPOTEKAIOIINE B paCTBOPAX;
peakyy, WITIOCTPUPYIOIINE KUCIOTHO-OCHOBHBIE CBOMCTBA BEILIECTB U IPYTHUE.

IIpumep peakunu 0OMEHA B HEOPTaHUYECKOH XUMHUH — HEUTpaTu3alisl COIAHOM KHCI0ThI
EJI0YbI0:

NaOH + HCl = NaCl + H,O

IIpumep peakiuu oOMeHa B OPraHMYECKOM XUMUU — B3aMMO/IeiiCTBHE YKCYCHOMH KHUCJIOThI €

11eJI0YbIO:
CH;-COOH + KOH = CH;-COOK + H,0

Knaccupukanus XuMuueCKUX peakiuid 0 U3MEHEHHUIO CTeNeHH OKHUCJIeHUS 3JIeMEeHTOB,
o0pa3yrommx BelecTBa

I1o u3MeHeHU IO CTeNeHU OKMCJIEHUS 2JIEMEHTOB XUMHUYCCKUE PEAKIINH JICTIST
Ha OKHCJHUTEJIbHO-BOCCTAHOBUTE/IbHbIE PEAKIMH, U PEaKIIUU, Uaylie 0e3 H3MeHEeHUs CTeneHeil
OKHCJEHHUSI XUMUUECKHX DJIEMEHTOB.



. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP) — »To peakuuu, B xoze
KOTOPBIX CTeNeHU OKUCJIEeHUs BEUIeCTB M3MeHsI0Tesl. [Ipy TOM mpoucxoauT oOMeH 3J1IeKTPOHAMM.

B Heopranmueckoii XuMUM K TaKMM PEAKIUSAM OTHOCSTCS, KaK MPABUIIO, PEAKIINH PA3JIOKEHUS,
3aMEIleHNs], COEJUHEHHUS], U BCE PEaKIINM, HIYIIHE C y4aCTHEM NPOCTHIX BewecTs. /s ypaBHUBaHUS
OBP HCnIo/B3yIOT METOJT 3JIEKTPOHHOI0 aj1aHca (KOJIMYECTBO OTAAHHBIX 3JIEKTPOHOB JIOJIKHO OBITH
PaBHO KOJIMYECTBY MOTYUYEHHBIX ) UM METO/ 3JIEKTPOHHO-HOHHOT0 0ajiaHca.

B opranuyeckoii XuMHuu pa3aeisioT peaKUU OKUCIEHUS U BOCCTAHOBIIEHUS, B 3aBUCUMOCTH OT
TOr0, YTO MTPOUCXOJUT C OPraHUUYECKON MOJIEKYIIOM.

Peakunu oxkucJIeHHs1 B OpraHUYECKON XUMHUHU — 3TO PEAKILIMH, B X0/I€ KOTOPBIX YMEHbIAETCS
YK CJI0 aTOMOB BOIOPO/AA WK YBEIUUYMBACTCS YHCIIO ATOMOB KHCIOPOAA B UICXOHON OPraHUYECKOU
MOJIEKYJIE.

Hanpumep, okrciieHre 3TaHoJIa MO/ IEUCTBUEM OKCHJIa MEJIH:

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

Peakuuu BOCCTAHOBJICHUSI B OPTAHMYECKON XMUMHUH — 3TO PEAKLUH, B XOJI€
KOTOPBIX YBeJINYHMBAETCH YMCJI0 ATOMOB BOJOPOJA UM YMEHbIIAeTCs YHCJI0 AaTOMOB KHCJIOPOA B
OpraHr4YeCKON MOJIEKYJIE.

Hanpumep, BoccTaHOBIIEHHE YKCYCHOTO aJIbJAerHAa BOJIOPOIOM:

CH;-CH=0 + H, — CH;-CH,-OH

. IIporonTHyeckne peakuuy U peakuuu 00MeHa — 3TO TaKHe PEaKLuu, B X01e
KOTOPBIE CTENIEHN OKUCIIEHUSI aTOMOB HE U3MEHSFOTCSI.

Hanpumep, HeliTpanu3anys e1KOro HaTpa a30THOM KUCJI0TOM:

NaOH + HNO; = H,O + NaNO;

Knaccupukanus peakuuii no renaoBomy 3¢ gexry

[To TernoBomy 3¢ (eKTy peakiuu pa3eisiioT Ha IK30TepMHYecKHe 1 JHA0TepMUYeCcKHe.

JK30TepMUYeCKHe PEAKIIUH — 3TO PEaKLUU, COMPOBOKAAIOIIUECS BbIICIICHUEM SHEPTUU B
dbopme temnoTsl (+Q). K TakuM peakiusiM OTHOCSATCS TTOYTH BCE PEAKIIUN COCTUHCHMUS.

Hckiarouennss — peakius a30Ta ¢ KUCJI0POAOM ¢ oOpa3oBanreM okcuaa azora (II) —
SHAOTEPMHUYECKAs:

N, + 0, =2NO - Q
Peakuust ra3000pa3Horo BoaA0poaa ¢ TBEPAbIM HOIOM TaKKe IHAOTEPMHUYECKAS:
H2 + 12 =2HI - Q
DK30TepMUYECKHE PEAKIIMH, B XOI€ KOTOPBIX BBIIEISIETCS CBET, HA3bIBAIOT PEaKIUSIMU TOPEHHS.
Hanpumep, ropenue merasa:
CH;+ 0,=C0O, + H,O

Taxoke IK30TEPMUIYCCKUMMU ABJIAIOTCA:

. peaklyy 1eJOYHbIX METAJJIOB C BOJOM;

. PeaKuMu, CONPOBOKAAIOIINECS B3PbIBOM;

. pa3ioKeHUe AMXPOMATA aMMOHMSA («BYJIKAHUUKY);

o oOpazoBanne ammuaka: N, + 3H, = 2NHj3;

. peaKury HeMTPAIU3aluu;

. CHHTE3 METAHO0JIA;

. AJTIOMOTEPMUS;

. peaKkuru, B KOTOPbIX U3 MeHee CTAa0UJIbLHBIX BellleCTB 00pa3ylTcs 0oJiee CTa0UIbHbBIE;
. B OPraHUYECKOU XUMHUU — PEaKLUK MPUCOeIUHEHUs], PEAKIINY TOPEeHUs, OKMCJICHUS U

Ap-.
JHI0TepMHYECKHe PeaKIMH — 3TO PEAKIIUHU, COIPOBOXK/IAIOIINECS MOTJIOIEHHEeM SHEPIruu B
dhopme temtoTel (— Q). Kak mpaBuiio, ¢ mOrIomeHrneM TeIIOThl UAET OOIBITHHCTBO
peakiuii pa3jiokeHus (peakluu, TpeOyIoIue JUTUTEIHHOTO HarpeBaHMs).
Hanpumep, paznoxxeHue H3BeCTHIAKA:
CaCO; — CaO +CO,-0Q



Taxoxe IHAOTCPMHUICCKHMM SBJIAIOTCA:

. peaKknuu ruJpoJiu3a;
. peakuuu, uaylye ToJAbKO MNP HATPEeBAHNUH,
. peaxkiuu, MpoTEeKaroie TOJILKO MPH 04eHb BHICOKHX TeMIlepaTypax WJH MoJ

AeHCTBHEM JIEKTPHYECKOr0 pa3psaaa.
Hanpumep, npeBpamieHne KUCIOpoa B 030H:
302 = 203 — Q
B oprannyeckoil XuMHH C MMOTJIOMIEHUEM TEIUIOTHI UAYT peakuuu pazioxkeHus. Hanpumep,
KPEKUHT MeHTaHA:
CsHy; — C:Hg + C;Hs— 0

Knaccupukanus XuMuueCKUX peakMid 0 arperaTHOMY COCTOSTHHIO Pearupyrommx
BemiecTB (1o azoBomy cocTaBy)

BemiectBa MOTYT CyIIeCTBOBATh B TPEX OCHOBHBIX arperaTHbIX COCTOSIHUSIX —
TBEPAOM, )KMIAKOM U razoodpaznom. Ilo ¢pazoBomy cOCTOAHMIO PA3IETAIOT
peakli TOMOTeHHbIE 1 TeTeporeHHbIe.

. I'oMoreHHsble peakuMu — 3TO TaKHWE PEAKLIMH, B KOTOPBIX PEArupyromire BemecTBa u
MPOAYKTHI HAXOATCSA B OMHOM (a3e, M CTOJKHOBEHHE PEarupyroinx YacTUI] IPOUCXOIUT BO BCEM
o0bemMe peaknOHHOU cMecH. K roMOreHHBIM peaKIisiM OTHOCAT B3aUMOJICHCTBHS JKMIKOCTb-
JKMIKOCTH U ra3-ras.

Hanpumep, okucCiieHNE CEPHUCTOIO ra3a:

ZSOZ(F) + Oz(r) = 2S03(r)

. I'ereporeHHble peakuM — 3TO PEAKIIMH, B KOTOPBIX PEarnpyroninue BeNeCTBa U
MPOAYKTHI HAXOJATCA B pa3HbIX (pa3zax. [Ipu 3TOM CTOJTKHOBEHHE pearupyromnx YacTUI] IPOUCXOIUT
TOJIBKO HA TPAHMIIE CONPUKOCHOBeHM (pa3. K TakuM peakuusaM OTHOCATCS B3aUMOJEHCTBHS ra3-
JKMIKOCTh, I'a3-TBepaas (a3a, TBepAas-TBepaas, U TBepaas ¢a3za — KHUIKOCTb.

Hanpumep, B3auMoeliCTBHE YIJIEKHCIOI0 Ia3a ¥ THAPOKCHIA KAJIbIUA:

COQ(F) + Ca(OH)z(p_p) = CaC03(TB) + HQO

Jnst kmaccuukanuu peakiui mo Ga3oBOMYy COCTOSIHUIO TIOJIE3HO YMETh ONPEEsaTh (pa3oBbie
COCTOSIHHSI BeIeCTB. JTO 10CTAaTOYHO JIETKO ClIeaTh, UCIIOJIb3YS 3HaHUS O CTPOCHUU BELIECTBA, B
YaCTHOCTH, O TUIIAX KPUCTAITIMYECKON PEIIECTKH.

BemecrBa ¢ HOHHO, aTOMHOM WM METAJIMYECKOM KPUCTAIHYECKON pPelIeTKOM, KaK
MIPaBWJIO TBEPAbIe IIPU OOBIYHBIX YCIOBHUAX; BEIIECTBA C MOJIEKYJISIPHOI pelieTKoii, Kak
MIPABIIIO, KUAKOCTH WIH ra3bl PU OOBIYHBIX YCIOBHUSX.

OOpaTtuTe BHUMaHUE, YTO IPU HArPEBaHUU WM OXJIaKJICHUH BEIIECTBA MOTYT NIEPEXOIUTh U3
0JHOTO (ha30BOTI'0 COCTOSIHUSA B Jipyroe. B TakoM ciydyae HE0OX0IMMO OPUEHTHPOBATHCS HA YCIOBUS
MPOBEICHUS] KOHKPETHOM peakluy U GU3NYecKue CBOWCTBA BEIIECTBA.

Hanpumep, nonyueHrue CMHTe3-ra3a NpoOUCXOAUT MPU OYE€Hb BBICOKHX TEMIIepaTypax, npu
KOTOPBIX BOJAA — Map:

CH4(1-) + HZO(F) = CO(F) + 3H2(r)
Takum oOpa3om, mapoBasi KOHBEPCHS METAHA — FOMOT€HHAsl PeaKIusl.

Knaccupukanus XuMuYeCKHX peakiMid 0 y4aCcTHIO KaTajau3aTopa

KaranuzaTtop — 3To Takoe BeIIecTBO, KOTOPOE YCKOPSIET PEaKkIMio, HO HE BXOJUT B COCTAB
MpOAYKTOB peakuuu. Katanuzarop y4acTByeT B peakiuu, HO MPAKTUUECKH HE PACXOIYyEeTCs B X0JI€
peakuuu. Y CIOBHO cxeMy JeilcTBud KatanuzaTtopa K npu B3aumoeiictBun Beniects A + B MoxxHO
M300pa3HTh TaK:

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

B 3aBuCHMOCTH OT HAJIMYMS KaTaIu3aTopa pa3inyaloT KaTaIuTHUYEeCKUE U HEKAaTAIUTUYECKUE

peaKkiuu.



U KaraauTnuyeckue PC€AKIIUU — OTO PCAKINHU, KOTOPBIC UAYT C YHAaCTUEM KaTaJInu3aTOPOB.

Hanpumep, paznoxenue 6eproneroBoii conm: 2KClO; — 2KCI + 30,.

. HekaTaauTnyeckue peakiuu — 3TO PEaKIUK, KOTOPbIe UAYT 0e3 yyacTus

KaTajanu3aTopa.
Hanpumep, ropenue srana: 2C,Hg + 50, = 2CO, + 6H,O0.

Bce peakium, nporekaromiye ¢ y4acTUeM B KJIETKaX JKUBBIX OPraHU3MOB, IPOTEKAIOT C Y4aCTUEM

0COOBIX OEIKOBBIX KaTaJIn3aTopoB — (epMeHTOB. Takue peakiinu Ha3bIBAIOT hepMEHTATHBHBIMHU.

bonee nonpoOHO MexaHU3M AecTBUS U QYHKIIUU KaTAIU3aTOPOB PACCMATPUBAIOTCS B

OTACIbHOH CTAaThE.

Kaaccndukanusa peakumii o cnocoOHOCTH NPOTEKATh B 00PaTHOM HANpaBJICHUH
OOpaTuMble peakIiMi — 3TO PEAKIUU, KOTOPBIE MOT'YT IPOTEKaTh U B IPSIMOM, U B U 0OPaTHOM

HaIlpaBJICHUN, T.€. KOTJa IIPY JaHHBIX YCIOBHAX IPOAYKTHI PEAKLIUA MOT'YT B3aUMOJACICTBOBATh APYT C
IPYTOM.

K oOpatuMbIM peakuusM OTHOCSATCS:

. OOJIBIIMHCTBO TOMOT€HHBIX PEaKIIHH,

. STepUPHUKAIINS;

. pEaKIuy THAPOIIN3a;

. THJIpUPOBAHUE-JIETUPUPOBAHHE,

. THpaTalus-IeTHIpaTanus;

. MOJTyYeHHE aMMHaKa U3 IPOCTHIX BEIIECTB,

. OKHCIJIEHHE CEPHHUCTOTO rasa,

. HOJTy4eHHE TalloreHOBOJOPOA0B (KpoMe (PTOPOBOJOPOA) U CEPOBOJOPOA;
. CHHTE3 METaHOJIa;

. MOJTyYeHHE U pa3iiokeHue KapOOHATOB M THAPOKapOOHATOB, U T.1.

HeoOpaTumble peakiuu — 3TO PeaKkuu, KOTOPbIE MPOTEKAIOT MPEUMYILIECTBEHHO B OJHOM

HaIIpaBJICHUN, T.€. IPOAYKTHI PEAKLIUU HE MOT'YT B3aUMOJECUCTBOBATh APYT C APYIOM IIPU JAHHBIX

YCIIOBUSIX.
[Tpumeps! HEOOPATUMBIX peaKIUil:
. TOPCHHUE;
. peakuu, UAYILHE CO B3PbIBOM;
. peakiuy, uayume ¢ o0pa3oBaHUEM ras3a, 0CaJKa WU BOJbl B paCTBOPAX;
. PacTBOPEHUE LIEIOYHBIX METAJLIOB B BOJE; U JP.
3ananuga:

1.

PaccraBbTe K03 DHUIMEHTH B MPUBEICHHBIX HIDKE CXEMaxX XMMHUYECKUX peakiuil. Jlaiite
XapaKTePUCTUKY KKIOU U3 YEThIPEX XUMHUECKUX PEAKIUN C TOUYKU 3PEHUS Pa3THIHBIX
KJ1accu(pUKaImid.
1. H2+N2 - NH3T + Q
2. AL + Fe;O3 — AL,O3 + Fe + Q
3. CaCO3; — CaO + CO2T - Q
4. NaOH + H,SO4 — Na,SO4 + H,O + Q
Kakoii peakuueil siBisieTcs ropeHre aMMuaka’?
4NH3(F) + 302(r) = 2N2(r) + 6H20()K) +Q
VYcranoBure cootBeTcTBUE MexAy cxemoit OBP u koaddunmentom nepen popmynoi
BOCCTaHOBUTEJIS:

Cxema peakuuu Kosgpuument
A) NH3 + CuO =Cu + N, + H,O 1)2

B) NH; + 0, = NO + H,0 2)6



B) HNO; + Cu = Cu(NO;), + NO, + H,0 3) 4

) Li+ N, =L3N 4)1
5)5
Y CcTaHOBUTE COOTBETCTBUE MEXKY COJIBIO U peakIuel cpebl pacTBopa
Coub Cpena pacTBopa
A) NH4NO;3 1) Kucnas
b) K,SO4 2) llenounas
B) CaS 3) HelitpanpHas
I') Bal,
YcTaHOBHUTE COOTBETCTBUE MEKY Ha3BaHUEM COJIM U OTHOIICHUEM €€ K THJIPOJIU3Y:
Coanb OTHOEHNEe K THAPOTU3Y
A) AI(NOs);3 1) ruapOIN3 1O KaTHOHY
b) Na,SO4 2) ruApoOIU3 N0 AaHUOHY
B) K»SO; 3) ruIpOaN3 IO KATHOHY U aHUOHY
I') (NH4),COs3 4) ruapOIU3Y HE TIOJIBEpraeTcs

Vcronb3ys METOJL 3JIEKTPOHHOTO 0allaHCca, COCTABLTE YPABHEHHE PEAKIHH:
KI+ H,SO4 — I, + H,S + K»,SO4 + H,O
Ol‘IpeI[eJII/ITe OKHUCJIINTECIb U BOCCTAHOBUTCIIb.

Harnumure ypaBHeHUS peakLyid, IPU IMOMOIIY KOTOPBIX MOXKHO OCYILIECTBUTD CIIEAYIOLIUE
[IpEBpAICHUS:

1 P) 3
FeCl, «——Fe ——> FeCly — Fe(OH);

Jlnsa nepexona 1 cocTaBbTe 31IEKTPOHHBIN OallaHC, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIIb.

[Ipu cropanuu 7 r atunena Beiaensercs 350 k/x termnorel. OnpenenuTe TeioBoi 3P ekt
peaxkuuu.

@DaxTOpHl, NO3BOJIAIOIINE CMECTUTh XUMUYECKOE PABHOBECHUE, JIJIS1 PEAKLIMH
2NO(1)+0,(r)«>2NO,(1)+Q, B CTOPOHY MPOYKTOB PEAKIIUHU:

1) IToBbIlIEHNE TEMIIEPATYPHI U TOHMKEHNE JaBieHus; 2) [loHmkeHne TemmnepaTtypsl 1
nasnenus; 3) [loHmwkeHne TeMiepaTypbl ¥ OBBIIIEHNE AaBieHus; 4) [loBbIIeHNE TeMTIEpaTyphI
U JaBJICHUA.

KoHTpoJsbHbBIE BONIPOCHI:
1. Ha xakue THIBI ACJIAT pCaKIUU 1O MPU3HAKY «COCTAaB U YUCJIO PCarcHTOB U NPOJAYKTOB
peakuun»?



2. Yro Takoe peaknuu coeauHeHUs1? C KaKUM TETUTOBBIM 3((EKTOM OHU MPOTEKAIOT?
IIpuBenuTe npuMepsl ypaBHEHUN PEAKLIUNA COCIUHEHUS.

3. Yro Takoe peakuuu pasznoxkeHus? C KaKUM TEIIOBBIM 3(h(eKToM OHM MPOTEKAIOT?
IIpuBenuTe MpuMepsl ypaBHEHUN PEAKLIUN Pa3IIOKECHUS.

4. UYem xapakTepu3ylTCs PEaKIuu 3aMelIeHus? 3anuiuTe 00K YpaBHEHHUH peaKiinii
3aMEIlEeHMs], XapaKTepU3YIOIIUX CBOMCTBA FAJIOT€HOB.

5. Uro takoe rugposaus?

6. UeMm oTIMYArOTCS peaKMKU THAPOTIU3a OT peakuii ruipatauuu? YTo Mex 1y HUMHU
o0Omiero?

7. Kakue peakiuy Ha3bpIBatOT HeoOpaTuMbiMu? [IpuBeuTe mprUMephl TAaKUX PEAKIIUN U3
OpPraHUYECKOM M HEOPraHUYECKON XUMHUH, 3aIIUIINTE UX YPABHEHUS.

8. Kakue peakuuu Ha3pIBalOT 0OpaTuMbIMu? YTo Takoe XuMudeckoe paBHoBecue? Kak ero
CMECTUTH?

IIpakTyeckas padora Nel4
«CKOpPOCTh XMMUYECKUX PeaKkmuii»

Heab: 3akpenuth 3HaHKUE HOPMYIT BBIPAKEHHUS CKOPOCTH XMMHUYECKHUX PEAKIIN, HAyYUThCS
CMellaTh paBHOBECHE.

N3BecTHO, 4TO OHN XUMUYECKHE PEAKIIMU IPOTEKAIOT 32 JJOJU CEKYHIbI, APYTHe — 32 MUHYTHI,
qackl, CyTKU. Hampumep, npu cIMBaHUM PacTBOPOB XJIOpHIa Oapusi M CEPHON KHCIOTHI MTHOBEHHO
oOpa3zyercst Oenblii 0casiok cyiabdara Oapusi:

BaCl, + H,80; — BaSO4 + 2HC1

Haobopor, peakuust p>kaBieHUs xKese3a (KOppo3usi) UIET TaK MEJICHHO, YTO MPOCIICIUTD 3a €€
pe3ylbTaTaMu MOYKHO JIUIIIb 110 HCTEYSHHUH UTUTETLHOTO BpeMeHU. UTOOBI XapakTepu30BaTh OBICTPOTY
TEYEHHS] XUMUYECKON PEaKIiH, MOJIb3YIOTCS MOHATHEM CKOPOCTh XUMHYECKOH peakluu, KOTOPYIO
0003HaYAIOT OYKBOA L.

CKopoCTh XMMHUYECKOH peakiyy (U) ONpenesieTcss U3MEHEHUEM KOHIIEHTPALlMKM OAHOTO U3
pearupyromux BelecTB WK OAHOTO U3 MPOJYKTOB PEAKIMU B €IMHUILY BpEMEHHU.

KonudaecTBo BemecTBa B eAnHMIIE 00beMa HA3bIBAIOT MOJISIPHOM KOHIIEHTPAaIHeil; oHa
M3MEPSIETCS B MOJISIX Ha JTUTP (MOJb/1m). Tak Kak BpeMst U3MepSIETCS B CEKYHIaX (MHHYTaX, yacax), TO
MO>KHO BBIBECTH M €IMHHUIIBI U3MEPEHUSI CKOPOCTH XUMHUYECKON peakuuu: 1 mons/ (y1-c); 1
KMOJIB/(M°-MHH) | T.1I.

DaKkTOpbl, ONPEACIISIONINE CKOPOCTh XUMUUYECKON peaKIvu:

1. IIpupona pearupyomux BemecTs.

2. KoHneHTpauus pearupyouux BelecTs. Y BeIMYEeHNE KOHIIEHTPALMK BEIIECTB
00yCJIOBIMBAET POCT CKOPOCTU PEAKIIUU.

3. Temneparypa. N3BeCTHO, YTO IPU HArPEBAHUKM CKOPOCTh XUMHUUYECKON peaKInu
yBenunuuBaercs. B konne XIX B. romnannckuit xumuk S. Baut-I'opd chopmynuposan npasuio:

IIpu yBesimyeHnu TeMnepaTypsl Ha Kaxable 10 rpaxycoB CKOPOCTh XUMHYECKOH peakIuu
yBein4nBaercs B 2 — 4 pasa.

Bennuuny y Ha3pIBalOT TeMInepaTypHbIM K03 uiueHToM peakun. Ero ¢puzndeckuii CMbICIT
3aKJII0YAeTCsl B TOM, UTO OH ITOKAa3bIBAET, BO CKOJIBKO Pa3 BO3PACTAET CKOPOCTh PEaKIuu Mpu
YBEJIMUEHUU TeMIiepaTypsl Ha Kaxabie 10 rpamyco. iIMeHHO 3HaUEHUE TeMIIepaTypHOTO
kod(durmenTa 11t OONBIIMHCTBA PEAKITUN COCTABIISIET OT 2 110 4.

4. IloBepXHOCTH CONPUKOCHOBEHUS pearupywmux BemecrB. CKOPOCTh FeTePOreHHbIX
peaxkuui, T. . peakluuid, MpOTeKaIOUINX Ha rpaHuIle pa3zena ¢a3, 3aBUCUT IPU MPOYNX PABHBIX



YCIIOBHSIX OT CBOMCTB IMOBEPXHOCTH BemlecTB. Harpumep, pacTepThlii B TOPOLIOK Mell ObICTpee
pacTBOPSIETCS B COISTHOM KHMCIIOTE, YEM PABHBIN 110 Macce KyCOUYEK Mea.
5. Ucnosib30BaHHe KATAJIM3ATOPOB.

3amanme:
1. TemmneparypHblif KOAQPHUIUEHT peakiy paBeH 3. Bo CKOJIBKO pa3 yBETUYUTCS CKOPOCTh
peaKkuuu Npy YBEIIMYCHUHU TeMnepatypsl Ha 30 rpaaycos.
2. TemmnepatypHblii Ko3huIueHT peakiuu paBeH 2. Ha ckoiabko rpamgycoB HYKHO
YBEJIMUUTH TEMIIEpATypy peaklnu, 4TOObI €€ CKOPOCTh YBEIUYMIIAch B 8 pa3?
3. BriBecTH KOHCTAHTY paBHOBECHUS IJi TaHHOU peakuun: 2SO, + O, = 2803

KoHTpoJsbHbIE BONIPOCHI:
1. UYto Ha3bIBa€TCsA CKOPOCTHIO XUMHYECKON peakiuu’?
Kakue ¢akTops! BIUAIOT HA CKOPOCTh PEAKIIUU?
Kak 3aBUCUT CKOPOCTh XUMUYECKOW PEAKIIUHA OT KOHIIEHTPALIUH?
KakoBa posnp kaTtanusaTopa B XUMHUYECKON peakuu?
Kak Ha3pIBaeTcs peakius, IpOTEKarolias B IPUCYTCTBUM KaTanu3aropa?

ol ol

IIpakTnyeckas padora NelS
«O0mas XapakTepuCTHKA MeTALJI0B NO0O0YHBIX OATPYIID)

Iesb: U3ydeHne XUMUYECKUX CBOMCTB METAJUIOB MOOOYHBIX TPYII U UX COSTUHECHUH.

MeTtanbl B nepuoandeckoit cucreme Haxoasres B 1, 11, Il rpynmax, B HOO0OYHBIX mOATpyHIIax
Bcex rpyni. Kpome Toro, Metamiamu sSBIsitoTCs Hanbosee Tsokenbie neMedTs! [V, V, VI u VII rpynm.

OCOOEHHOCTBIO CTPOCHHSI AaTOMOB METAJUIOB SIBJISIETCS. HEOOJBIIOE YHCIIO JIEKTPOHOB BO
BHEIIHEM 3JIEKTPOHHOM YPOBHE, KaK MPaBUIIO, HE MpeBbIIatoNiee TPEX. ATOMbI METAJJIOB JIETKO OTAAI0T
3JIEKTPOHBI U SIBJIAIOTCS XOPOIIUMH BOCCTAHOBUTEIISIMH.

MerTasibl O UX aKTUBHOCTHU PACIIOJIOKEHBI B PsAJl, HA3bIBAEMBIH 3JIEKTPOXUMHUYECKUM PSAOM
HaIIpSHKEHUN METaJlIoB.

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

Mertamibl, CTOSIIIIME B 3JIEKTPOXUMHUYECKOM PSly HAPsHKEHUH METAJLTIOB 0 BOJOPOAA, MOTYT
BBITECHSITh €T0 U3 PACTBOPOB KUCIIOT, a BCAKHUI MeTasll, CTOALIUI OJMKe K Hadally psija, MOXKeT
BBITECHSTH (BOCCTAHABIIMBATH) MOCIIEAYIONINE U3 PACTBOPOB MX COJICH.

1.MeTtanmsl, pacnoyio)XKeHHbIE B Hauajie psaa - OT JUTHSI 10 MarHUsl —BOCCTaHABIIMBAIOT BOJOPO
U3 BOJIbI C 00pa30BaHUEM IIETOYH:

2Na +2HOH — 2NaOH + H,1.

2. Metainbl MeHee akTUBHBIE (OT MapraHiia J10 jkeje3a), BOCCTaHaBJIUBasl U3 BOJIbI BOJOPO/I,

00pa3yrT OKCUIBI:
3Fe + 4H,0 — Fe304 + 4H; 1.

3.Mertamibl pearupyroT ¢ KUclioTaMu. B3aumonelicTBie METaJNIOB 3aBUCUT OT UX aKTUBHOCTHU
(CM. DJIEKTPOXUMUYECKUM PSJIOM HAMPSKEHUIM METaNIOB) U OT KOHLIEHTPALUN KUCIIOTHI:

a) kucnotsl HCI, H3PO4, HySO4pass,) pearupyror co BceMu Metamiamu (kpome Pb), kotopsle
CTOAT B PsIIy HANPSDKEHUH 10 BOJOPO/Ia, IPU STOM BBIIEISETCS BOJOPOI;

Zn + 2HCI1 —» ZnCl, + H,1.

6) xonuentpupoBanHas H,SO4 mpu HarpeBaHuu pearupyer co BCeMU METalIaMH
(kpoMme Pt 1 Au), IIpH 3TOM BOJOPOJ HE BBLISISIETCS ¢ TSKEIBIMHU (INIOTHOCTD 5 T/ CM’) METaIlIaMu
obpasyer raz SO, (oxcup cepsl (IV)); ¢ Gonee akTHBHBIMH JIETKUMHU (IIJIOTHOCTh 3) MeTamtamu
Beifiensiercst HoS (cepoBomopon):

Cu +2H2SO4 (xoHm) — CllSO4 + ZHzo + SOzT.

B) KoHIIeHTpupoBaHHast HNO; ¢ mienouHbIMH U IeI0YHO3EMENbHBIMU METaIIJIaMHi 00pazyeT

ra3 N,O — okcup azota (IV), ¢ ipyrumu TspkeasiMu MeTaimiaMu — okcug azota (IV) NO;:



Ca+ 10HNO3(KOHIL) — Ca(NO3); + N,O +5 H,0
Cu + 4HNOjonn) — Cu(NOs3); + NO; + 2 H,0

r) pa3z6asinennas HNO; B3auMOACHCTBYET C MISIOYHBIMU U MIEI0Y-HO3EMETbHBIMU METAIIJIAMH, a
Takke ¢ Zn, Fe, Sn, pu aTom Beiensiercs ra3 NHi; (ammuak) ninu obpasyercst conb ammonust (NHjz +
HNO; =NH4NOs3), npu peakiuu ¢ OCTaabHBIMA METaJIaMH (IIJIOTHOCTH 5 T/ CM3) oOpa3yercs OKCUJT
azorta (II) NO:

Ca+ 10HN03(pa36.) — 4C3(N03)2 + NH4N03 +3 HzO
Cu + 4HNOjpass) — 3Cu(NOs3),; + 2NO + 4H,0
n) kucnotsl H,CO3,H,SO3, CH3;COOH — cnabpie, B3auMOICHCTBYIOT C aKTHBHBIMU METAIIJIAMH:
2CH3COOH + 2Na — 2CH3COONa + H,

4. Kaxplii MOCIeayomui METAII MOXKET OBITh BOCCTAHOBJICH U3 PACTBOPA COJH MPEABIIYITIM
metamioM: Fe + CuSO4 — FeSO4 + Cu.

ITepexoanbie MeTaIbI pacnoioxkeHbl B [lepuonnueckoii cucreme ¢ 4 no 7 nepuo.
[lepexonHble MeTaIbl, CHMBOJIBI KOTOPBIX PACIOIOKEHbI B caMoil Tabuile, Ha3bIBaIOT d-3JIeMEeHTaMH,
a T€ 3JIEMEHTHI, CHMBOJIBI KOTOPBIX PACIIONIOKEHbI B HIDKHEHN yacTu [lepuoanueckoii CUCTEMBI,
Ha3bIBAIOT JIAHTAHOUIAMU U aKTUHOUJIaMU WK f-311eMeHTaMu.

Amepomepnuie oxcuowt - OKCHIABI IEPEXOIHBIX METAJLIIOB.

Ceoiicmea.

1. AMdoTepHBIe OKCHIIBI HE PACTBOPSIOTCS B BOJIE.

2. AM(oTepHbIe OKCUIBI, pearupysi C OCHOBHBIMHU U C KMCIIOTHBIMU OKCHJIaMU, 1al0T COJIU:

ALO;3; + K;0 — 2KAlO,,
A1203 + 3S03 —> Alz(S04)3.
3. AmdoTepHbIe OKCUIBI, pearupysi ¢ OCHOBHBIMH HJIM KUCIOTHBIMH THAPOKCUAAMHU, AAIOT COJIH:
Zn0O + 2KOH — KzleOz + HzO,
ZnO + H,SO4 > ZnSO4 + H,0

4. CootBeTcTBYyIOIIHE aM(OTEPHBIM OKCHJIaM THAPOKCHIBI 001a1af0T aM()OTEPHBIMH
CBOMCTBaMH:

Zn(OH); - Zn*" + 20H - kak ocnosanue
H,Zn0, —» 2H" + ZnOzz' - KaK Kucioma

AmdoTepHble THAPOKCUABI - 3TO TaAKUE THAPOKCUIBI, T[I€ pACTBOPEHHAs B BOJIE YaCTbh,

JIUCCOLUUPYET Ha KaTHOHBI BOAOPO/Ia, METaJlIa U aHUOHBI THAPOKCUIA U KUCIOTHOTO OCTaTKa.
Zn(OH); S Zn** + 20H, H,ZnO0, S 2H" + Zn0,*

Ilonyuenue:

1.B3aumoneiicTBeM NIepeX0AHBIX METAIIIOB (IIOCHE yIANeHUsI OKCUHOH IJICHKH) C BOJOM:

2A1+ 6H20 =2A1(OH);3+ 3H,?

2.B3anmMonenicTBue coneil co MeIouaMu:

ZnCl; + 2KOH — Zn(OH),3 + 2KCl1

3. B3auMoaelcTBHUEM COJIEN C KUCIIOTaMU:

Na[Al(OH)4] + HCI —» AlI(OH)3;3+ NaCl + H,O

Ceoiicmea:

1. lucconuupyet Ha MOHBI paCTBOPEHHAs B BOJIE€ YacTh aM()OTEpHOTO
rugpokerga: Zn(OH), S Zn(OH)' + OH™ S Zn*" + 20H

H,Zn0, S HZnO* + H' SZn0,” + 2H"
2. B3aumopeicTBre ¢ KUCIOTHBIMU OKCHIAMHU, KUCIOTAMHU U KUCIIBIMH COJISIMU:
2Cr(OH); + 3S03 — Cr,(S0y); + 3H,0
Al(OH); + 3HBr — AlBr; + 3H,0
Zn(OH),+ 2NaHSO4 - ZnSO4 + Na,S04 + 2H,0
3. B3auMoaeiCcTBYIOT C OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSMH U OCHOBHBIMU COJISIMH:
ZH(OH)Z + Li,O — Li,Zn0, + H,0
Zn(OH); + Ba(OH), -»BaZnO; + 2H,0
4. ITogBepraroTcst pa3yioKEHUIO NP HATPEBAHUU:



2A1(OH); —» AL O3 +3H,0
3aganus:
1. Kakoii o6bem Bo3yxa (H.y.) moTpeOyercs JUIsl CKUranus 36 T Maruus, coaepskariero 25%
okcupa 3toro metaina? (O6beMHast 1015 Kuciopoza B Bo3ayxe coctaisier 0,21.)
2. Kakoii 06beM Boiopoa (H.y.) MOXKeT OBITh MOJTydeH IpU pacTBOpeHuu B Boae 120 mr
KaJbIHUsl, €CJIM BBIXOJ ra3a coctaBisieT 80% OT TEOpeTHYECKH
BO3MOKHOT0?
3. MOXHO 7 MOJYYUTh BOJOPO]I B3aUMOJIEUCTBUEM CBUHIIA C PACTBOPOM CEPHOM KUCIOTHI?
[Touemy?
4. Onpenenute kK03(PUIHUEHTHI B CIEAYIOUIEM YPaBHEHUH PeaKkln, UCTIONb3YsI METO/
anekTpoHHoro Oananca: Ca + HNO;—Ca(NOs),+ NH4sNOs;+ H,O
5. Kakoil noH mposIBISET B 3TOM peaKIUU OKUCIUTEIbHbIE CBOMCTBA?

KoHTpoJsbHbBIE BONIPOCHI:
1. I'me pacnonokeHbl METAUIbI B IEPUOANYECKON cucTeme?
2. Kakux »1eMeHTOB OO0JIbIIIE: METAIOB HIIM HEMETAJIIOB?
3. N3o0pasuTe pacrpeneneHne 3JIeKTPOHOB MO YPOBHSIM Y META/UIOB U UX AJICKTPOHHBIC KOH(DHUTYypaIiu
(IuTHii, MarHui, aTFOMUHNN)?
4. KakoBbl 0COOEHHOCTH CTPOEHHUSI aTOMOB METAJLIIOB?
5. Kak pacnonararoTcst METajuibl B IEPUOINYECKON crucTeme?
6. Kak nu3mMeHsr0TCa CBOMCTBA METAJVIOB B IIEPUOJUYECKON cucTeme?
7. OT 4yero 3aBUCAT CBOMCTBA METAJIOB?

8. Kakumu 0COOCHHOCTSMHU CTPOCHHUS OTJIMYAIOTCA: a) aToMbl; 0) KpucTamisl MeTauioB? Kak ux
CTPOCHHME ONpENENseT CBOMCTBa JTOro Kijacca BemecTB? KakuM OJHUM CIIOBOM  MOXKHO
0XapaKTEePU30BaTh XUMHUYECKHUE CBOMCTBA METAIOB?

9. Uro Takoe 3EKTPOXMMHUYECKUN psA HamnpshkeHU MmetannoB? Kakumu [ByMmMs INpaBuWiIaMH psala
HaNpsHKEHUN XapaKTEPU3YIOTCSl CBOMCTBA METAJLIIOB?

10. Kakue ycnoBus HE0OXOAUMBI JJIsl B3aUMOJICHCTBUSI METANIOB C PACTBOPAMH KHCIIOT?

11. Kakue ycrnoBust HEOOXOIUMBI JIJIs1 B3aUMOACHCTBHUS META/IOB C PACTBOPAMH COJIEH?

12. Yto Takoe koppo3ust MeraiioB? Kakue BUJIbI KOPPO3UU Pa3IUUaAOT?

IIpakTyeckas padora Nel6
«O01mas xapaKTepucTUKAa HEMETAJJIOB)

Heab: u3yunTh XuMU4eckue U pu3nuecKre CBOiCTBa HEMETAIOB.

HeMmeramibsl — 3T0 XMMHUYECKHE AIEMEHTBI, aTOMbI KOTOPBIX IPUHUMAIOT JEKTPOHBI JJIs
3aBEpIICHHS BHEITHETO YHEPTETUUECKOTO YPOBHS, 00pa3ys Mpu 3TOM OTPHUIATEIHHO 3apsKEHHBIC HOHBI.

Ecnu B [leproanyeckoii cucteMe mpoBECTH IMAroHailb OT Oopa K acTary, TO CIipaBa BBEpX IO
IuaroHany OyAayT HaXOAUThCS SJIEMEHTHI-HEMETAJIIbI, & CJIeBa CHU3Y — METAJUIBI, K HUM K€ OTHOCSATCS
AJIEMEHTHI BCeX MOOOUHBIX MOJATPYIII, TAHTAHOUABI U aKTHHOUBL. DJIE€MEHTBI, PacIoI0KEHHbIE BOINU3U
JUaroHallv, HampuMep, OepuyUIniA, ATFOMIHHIA, TUTAaH, TepMaHUi, CypbMa, 001a/1al0T JTBOMCTBEHHBIM
XapaKTEPOM U OTHOCSTCS K METAJUIONIaM. DJIEMEHThI-HEMETAIIIBL: S-3JIEMEHT — BOAOPOL; P-3JIEMEHTBI
13 rpynmsl — 60p; 14 Tpynmnsl — yriepo U KpeMHUi; 15 rpynmsl — a3ot, pochop 1 MBIIIbSK, 16 rpymnisl
— KHCIIOPOJI, Cepa, CEJICH M TeJUTYP M BCE dJIEMEHTHI 17 rpynibl — GTop, Xjaop, Opom, o 1 acTart.
OneMeHTH! 18 rpynmbl — HHEPTHBIE ra3bl, 3aHUMAalOT 0c000€ MOJI0KEHHE, OHU UMEIOT TOJTHOCTBIO
3aBEPUICHHBIA BHEITHUM 3JIEKTPOHHBIN CJIOW U 3aHUMAIOT MPOMEKYTOYHOE TTOJIOKEHUE MEXKTY
MeTaJlJIaMHU ¥ HeMeTauiaMu. MIX uHOTIa OTHOCAT K HeMeTalljiaM, HO OpMaIbHO, 0 (PU3UYECKUM
MIPU3HAKAM.

du3uyecKue CBOMCTBAa HEMETAJJIOB



Ecnu GONBIIMHCTBO 3JIEMEHTOB-METAIIIIOB HE OKPAIICHBI, UCKIIOYEHNE COCTABIISIOT TOJIBKO MEb
1 30JI0TO, TO MPAKTHYECKH BCE HEMETAIIJIbI UMEIOT CBOM LIBET: (PTOP — OpaHKEBO-KENTHIH, XJIOp —
3€JICHOBATO-KENThIH, OpOM — KUPIMYHO-KPACHBIH, 0] — pHOIEeTOBBIH, cepa — xenTas, pochop MOKeT
OBITH O€JIBIM, KPACHBIM U YEPHBIM, a KUJIKUH KUCIOPO — TOJTyOoH.

Bce HemeTanisl He TPOBOJAT TEILJIO M AJIEKTPUUECKUH TOK, IIOCKOJIBKY Y HUX HET CBOOOIHBIX
HOCHTENIEH 3apsiia — AIEKTPOHOB, BCE OHU MCIOJIb30BaHBI JIJIsl 00pa30BaHUs XUMHUUECKUX CBSI3EH.
Kpucranisl HeMeTamIoB HEIUIACTHYHBIC M XPYIIKHE, TaK Kak Jito0as f1edopManus NpUuBOAUT K
pa3pyUIeHUI0 XUMUYECKUX CBsI3el. BOIBIIMHCTBO U3 HEMETAIIJIOB HE UMEIOT METAIIIMYECKOro OJiecka.

dusnyuecKkue cBONCTBa HEMETAJIOB Pa3HOOOPa3HbI M 00YCIOBICHBI Pa3HBIM THIIOM
KPUCTAITNYECKUX PELIETOK.

XUMHUYECKUE CBOWCTBA HEMETAIIIOB

XUMHYECKHUE DIIEMEHThI-HEMETAIUIBI MOT'YT MPOSBIISATH KaK OKUCIUTENbHBIE, TaK U
BOCCTAHOBUTEIIbHBIE CBOMCTBA, B 3aBUCUMOCTH OT XUMHUECKOTO MTPEBPAILEHUS, B KOTOPOM OHU
MPUHUMAIOT y4acTue.

ATOMBI CaMOT0 3JIEKTPOOTPHLIATEIILHOTO JIEMEHTa — ()TOpa — HE CIIOCOOHBI OTIAaBaTh
AJIEKTPOHBI, OH BCET/1a MPOSBISET TOIBKO OKUCIUTENbHbIE CBONCTBA, IPYTHe 3JIEMEHTHI MOT'YT
MPOSIBJISITH U BOCCTAHOBUTEIBHBIE CBOICTBA, XOTSI HAMHOT'O B MEHBIIEH CTETIEHHU, YeM METaJUIbI.
Haubonee cuabHBIMU OKUCIUTESIMH SIBISIFOTCS GTOP, KUCIOPOA U XJIOP, TPEUMYILIECTBEHHO
BOCCTAHOBUTEIJIbHBIE CBOMCTBA MPOSIBIISIOT BOJOPO/, OOp, yriiepos, KpeMHHi, pochop, MBIIBIK U
temtyp. [lpomexxyTouHble OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOIICTBA UMEIOT a30T, cepa, HOJ.

B3aumoaeiicTBue ¢ NIpPOCTHIMH BelleCTBAMH

B3aumooeiicmeue c memannamu:

2Na + Cl, = 2NaCl,
Fe + S =FeS,
6Li + N, =2Li3N,
2Ca+ 0O, =2Ca0

B 3TUX CIy4asx HEMETAJUIbI MPOSBISIOT OKUCIUTENbHbBIE CBOMCTBA, OHU IPHHUMAIOT 3JICKTPOHBI,
o0pa3yst OTpULIATEIbHO 3apsHKEHHbIE YaCTHIIBL.

B3aumooeiicmeue c opycumu nememannamu:

- B3aUMOJIEHCTBYSI C BOAOPOJIOM, OOJBIIMHCTBO HEMETAJUIOB MIPOSBISET OKUCIUTEIbHbBIE
CBOMCTBa, 00pa3ys JeTy4yue BOAOPOAHbIE COSTUHEHUS — KOBAIIEHTHBIC THIPHIBL:

3H, + N, =2NH3j,
H2 + BI‘2 = 2HBI‘,

- B3aUMOJICHCTBYSI C KHCIOPOIOM, BCE HEMETAILIbI, KpoMe (PTOpa, MPOSBIISAIOT
BOCCTAHOBUTEJIbHBIE CBOWCTBA!

S+ 0,;=80,,
4P + 50, = 2P,0s5;

- IpU B3aUMOAEUCTBUU ¢ GTOPOM (PTOP SBIISAETCS OKUCIUTEIEM, & KUCIOPO — BOCCTAHOBUTEIIEM:

2F2 + 02 = 2OF2;

- HEMETaJTbI B3aUMO/ICHCTBYIOT MEXKTy CO00#, O0Iee 3JIEKTPOOTPUIIATEIBLHBIN METAIITT UTPAET
POJIb OKUCIIUTEIIS, MEHEE 3JIEKTPOOTPULIATEIbHBIN — POJIb BOCCTAHOBUTEIIS:

S + 3F, = SF,
C +2Cl, = CCla.

3amanuda:
1 OmpenenuTte, BO CKOJIBLKO pa3 TspKeJee (Jierde) BO3AyXa KUCIOPO/I, YITIEKUCIBIN a3,
BOJIOPOJ, T. €. ONIPEACIIUTE OTHOCUTEIBHYIO INIOTHOCTH 3TUX Ta30B M0 BO3AYXY (Dgosy).

2 3Has 00BEMHBIN COCTAB BO3/1yXa, HAWIUTE KOJUYECTBO BEIIECTBA KAXKIOTO Tra3a: a30Ta U
kucioposa — B 100 1 Bo3ayxa npu H.Y.

3 OmnpenenuTe YUCI0 MOJIEKYI: a) KUCIOpoa, 0) a3ora, coaepxammuxcs B 22,4 1 BO31yxa
[IpU H.Y.



4 Berancnure 00beM Bo3ayxa (H.Y.), KOTOPBIA moTpedyercs 1ist cxuranus 20
M CepOBOIOPO/IA, €CIIH MPH 3TOM 00pa3yroTcs Boaa u okcug cepsl (IV). Beruucnure Maccy 3Toro
BO3/yXa.

5. Beruncnure mMaccy ocajika, 00pa3oBaBLIETOCs B Pe3ylbTaTe J00aBICHUS THAPOKCHIA
kayus K 19 r pacTBOpa Xjopuja Marausi ¢ MaccoBoi oneit conu 5%.

6. 3anuiure YpaBHCHHA OKHUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C y4aCTuCM
HEMETAIIJIOB, YKAXXUTE OKUCIUTENb U BOCCTAHOBUTEIb!

a) Cl, + H,O —
0) C + 2H,SOy (xoH11.) —*

KoHTpoJibHbIE BONIPOCHI:

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

2. HazoBuTe HEMeTauIbl, KOTOPbIE B HOPMAJIBHBIX YCIOBUSX SIBISIFOTCS] Ta3000pa3HbIMU,
KUJIKUMH U TBEPABIMU?

3. [Toyemy 31eMEHTHI TIIaBHOM OATPYIIITBI BOCKMOM TPYIIIBI Ha3bIBAIOTCS 0J1arOpOTHBIMU
razamu? Ilepeuncinure ux.

4. Ha3oBuTe BCE HEMETAIUTBI, ATOMBI KOTOPBIX MMEIOT KOH(HUTYPAIIHIO BHEIIHETO CIIOST: NS np’s
ns’np’.

5. Kakue criocoOb1 monmydeHust HemeTauioB Bel 3HaeTe?

6. Kakumu pu3nueckumMu CBOMCTBaMHU XapaKTEPHU3YIOTCS HEMETaILIbI?

7. Ilouemy aTOMBI HEMETAJIJIOB B XUMUYECKHUX PEAKIIUSAX MOTYT SBIATHCSA U OKUCIUTEISIMU, U
BOCCTAaHOBUTEISIMU?

8. Kakue xumMuueckue CBOMCTBA XapaKTEPHbI JJI1 HEMETAJLIOB?

9. llpuBenute npuMepsl MPUMEHEHHUS] HEMETAILIOB.

10. CpaBHHTENBHASA XapAKTEPUCTHUKA METAJIIOB U HEMETAJLIIOB.

IIpakTnyeckas padora Nel7
«CBSI3b HEOPrOHMYECKUX U OPTraHUYECKHUX COeTUHEHU D)

Heab: HayuynThCS XapaKTEPU30BaATh B3aUMOCBSI3b MEKy OCHOBHBIMU KJIACCAMU BEILIECTB
OpPraHUYEeCcKOI ¥ HEOPraHMYEeCKON XUMUHU U MPAaBUIILHO COCTABIIATH CXEMbI IIPEBPAIICHUN U pelaTh UX;
JaTh MPEACTABICHUE O €IMHCTBE OPTraHNYECKUX M HEOPTaHUYECKHUX BEIIECTB, 00 X B3aUMOCBSI3U.

Heopranuueckasi XUMHUS U3yuaent C80ICHE U NPECPAUEHUA HEOP2AHUYECKUX
(MunepanvHbIX) COCOUHEHUIL.

Bce BemecTBa nensTcst Ha MPOCThIE U CoXHBIE. IIpocmoe éewecmeo npedcmasisem coool
20MOAMmMoOMHOe (U3 amomos 00H020 semenma) xumuueckoe coeounenue (C, Oy, Ny, Na).

Cnoacnole éemgecmea cocmosam uz 08yx unu oonee snemenmos (HO, H,SOy4) u no cocmasy
Ppazoensaomes Ha OuUHapHvle (08YXamoMHble) U MHO209NeMeHMHble COeOUHEHUS.

Bce mpocTeie BelecTBa MOApa3ACTsSIOTCS HA Memasiibl U Hememanivl. MeTauibl 1 HEMETaIlIbI
pasnuyarTcs Mo GU3NYecKuM CBOWCTBAaM, KOTOPBIE POSBISIOTCS Y COOTBETCTBYIOIIMX MPOCTHIX
BemiecTB. [JJisi MeTaIOB XapaKkTEePHBI BBICOKAs TEIUIO- U AJEKTpUYECKasi IPOBOIUMOCTbD,
cnenuuaecKkuii METaNTNYECKHi 0J1eCK, KOBKOCTh, TUTACTUYHOCTH | T.11. DU3HYECKHEe CBOMCTBRA
HEMETAIIJIOB CYIIECTBEHHO OTIMYAIOTCS: OHH XPYIKHE, 001aIal0T HU3KOU TETIO- U DJIEKTPUIECKOM
MIPOBOAMMOCTBIO U T.11. Paznuuns Mexay MeTalljlaMi U HEMEeTaJlJIaMU MPOSIBIISIFOTCS B UX XUMHUECKUX
CBOMCTBAX: JJII METAJJIOB XapaKTEPHBI OCHOBHBIE CBOMCTBA OKCUIOB U THIPOKCH]IOB,
BOCCTaHOBUTENIbHOE ACHCTBUE; /ISl HEMETAJJIOB — KUCJIOTHBIM XapaKTep OKCHI0B U THIPOKCUIOB,
OKUCIIUTEIbHAS] aKTUBHOCTG. J{eJIeHre XUMUYECKHIX DJIEMEHTOB Ha METAJLTBI U HEMETAILIIBI
OTHOCHUTEJBHO, T. K. CYIIECTBYIOT aM(OTEpPHBIE AIEMEHTHI.




K BaxkHelmmm HeOpraHM4eCKUM BEILIECTBAM OTHOCSATCS COSAMHEHUS SJIEMEHTOB C KUCIOPOAOM
(oxcuowt), TaioreHaMu (2anioceHudbl WA 2anudvl), a30TOM (HUmpuowl), yriaepoaom (kapouost),
OCHOBaHMS, KUCTIOTBI, COJIU U JP.

OcHOBaHMS — C/10MCHbIE 6eULECMEA, 8 COCHAB KOMOPBIX 6X00AM AMOMbL MEMANNA U
2uopokcozpynnvt OH . [l]enouu — pacmeopumvle ocnosanusi: NaOH — runpoxcun Hatpusi, KOH —
ruapokcua kamust, Ca(OH); — TMOPOKCU KaNbIUs; Hepacmeopumule ocHosanusi: Zn(OH), — runpoxcu
uuHka, Fe(OH); — ruapokcu xxenesa (I11) u ap.

KHCII0ThI — CI0JCHbIE 6el4ecmea, 8 COCHAg KOMOPHIX 6X00am uoHbl 6000poda H', cnocoonvie
3ameuwamsbca Ha Memaii, U Kucaomuwlil ocmamok. CunbHbie KUCIOTh: H,SO, — cepHas
kuciora, HCIl — xmopoBogopoaHas (comnsHas) kuciota, HNO; — a30THas KUCI0Ta; KUCIOTHI CPEeTHEH
cunsl: HF — ¢propoBogopoHast (Tu1aBukoBasi) kuciora, H3 PO, — dochopnas kucnora, H>SO; —
CEpHHCTAs KUCII0Ta; cliadble KUCIOTHhI: H,S — cepoBogopoaHas kucinota, H,CO; — yroiapHas
kucnora, H,5i0; — xpemuueas, HNO, — a30TUCTast KUCTIOTA U JIp.

Coum — coedunenus, oopaszyrouiue npu OUCCOyUaAUUU 8 60OHOM PACHIBOPE NOJIOHCUMENbHO
3apANCEHHbIE UOHbL MEMAI06 U OMPUUAMENbHO 3APANCEHHBLE WOHBL KUCTOMHBIX OCHAMKOG, d
uno20a, Kpome Hux, uonsl 600opoda H' u zudpoxcud-uonvt OH . Hanpumep, NaCl — X10puz HATPHS
(moBapenHas coinb), CaCOj; xap6onaT kanbiys (men), NaHCO3 — ruapokapboHat HaTpus (MUIIEBas
coja) u Jp.

Oprannyueckue COeIMHEHUS

Oprannyeckasi XUMHS — XUMUA cOeOuHenuil yznepooa (A.M. bymaepos). [lomnmo aToMOB
yriaepona B coctaB opranudeckux coenunenuit Bxomsat H, O, N, S, P, F, Cl, Br, [ u npyrue xummndeckue
AJIEMEHTHI.

AJIKaHBI — npeodenvHble (HacvlujeHHble) Y21€6000pP00bl, 6ce C60O0OHbBIE 6ANIEHMHOCHIU
amomos yzinepooa 3anameol (HOJTHOCMbIO «KHACLILUEHBLY) amomamu 600opooa. CHy — meman (ocHOBa
npupoaHoro rasa), C,Hs— sman, C3sHg— nponan, CgH; s— oxman (ocHOBa OEH3MHA).

AJIKeHbI — HenpeodebHble Y2/1€6000pP00bl, MONEKYbl KOMOPBHIX COOEPIHCAm 00HY
ogouinyo ceazp: CH,=CH;— smunen (U3 HETO CUHTE3UPYIOT STUIOBBIA CIIUPT, MTOJIUITHIIEH,
MOJIUCTUPO.

AJIKMHBI — Henpe/ieJibHbIe YIJIeBOAOPOAbl, MOJIEKYJIbl KOTOPBIX COAEPKAT 00HY MPOUHYIO
ceaszv: HC=CH — ayemunen (U3 HETO CHHTE3UPYIOT CHHTETUYECKHI KaydyK U Jp. BEIIEeCTBA,
HCHOJIB3YIOT AJIsl CBAPKH).

ApoMaTHuecKHe YIJjieBOJIOPO/bI (apeHbl) — 6euiecmed, 8 MOAeKya1ax KOmopwix co0epHcumcs
00HO UNU HECKOIbKO DEH30IbHbIX KOJ1el — YUKIUYECKUX ZPYNI AmOMO8 y21epood ¢ 0COObIM
xapakmepom ceazeit. CsHg— 6enson (BaxxHeIee CoIpbe I CHHTE3a (PeHomhopMatbIeTuIHBIX CMOJT,
KpacuTelei, MOJUCTUPOIIa i MHOTHX JIp. BAXKHBIX TPOJIYKTOB).

CnupThl (AJIKOT0JIN) — RPOU3BOOHDBIE Y211€6000P0008, 8 KOMOPHIX 0OUH UNU HECKOIbKO
amomoe 6000pooa 3ameuienvl Ha 2uopokcuavhyto 2pynny OH. Baxueiimue npeacrasutenu: CH;0H —
Memu08blti cnupm WA Memaros (B IPOMBIIIJIEHHBIX MacIITabax UCIOIb3yeTCs I MOTYYEeHUS
benondopManbAETUIHBIX CMOJI, B KAUECTBE PACTBOPUTENSI OPraHUIECKUX BEIIECTB; si/I! — TOKCHUYCH B
mo0bIx 103ax), CoHsOH — smunoswiii cnupm My smanot (ACXOHOE BEUIECTBO JJIS MOTyUYeHUs MHOTHX
OpPraHUYECKU COCTUHEHUH, UCIIOJIb3YeTCs B KAYECTBE PACTBOPUTEIIS, KaK NE3HHPHUIMPYIOIIEe CPEICTBO,
JUISL U3TOTOBIIEHUS JIEKAPCTB U JIp.), 21uyepur (LUPOKO MPUMEHSETCS B MUILEBOI MPOMBIIIEHHOCTH,
dapmanuu, TpOU3BOJICTBE JIEKAPCTB U B3PHIBYATHIX BEIIECTB).

KapOonuibHble coeHeHns1 (0KCOCOeIMHEHMSI) — OP2AHUYECKUE COCOUHEHU, 8 MOJIEK)le
Komopuix umeemcsa Kapoonunvhas cpynna C=0, ux oenamcs Ha 08e poOCmeeHHble 2PYNNbl — Allb-
Oecuowvt u kemonwvl: CH>O — hopmanbaerus (MpUMEHsIETCS B KaueCTBE JIe3UH(UIUPYIOIIETO CPEICTBA
U1t 00pabOTKH 3epHO- U OBOIIEX PAHIIIUII, Il TPOTPABIMBAHUS CEMSH, Il KOHCEpBallUU
AHATOMHUYECKHUX TPEIapaToB; MoxyvdarT GeHoahopMalibIeTHIHbIE CMOJIBI U (POpMaINH); alleTOH
(MCTIONB3YIOT KaK PaCTBOPHUTENH JIAKOB, KPACOK, B IIPOU3BOJICTBE AIlETATHOTO BOJIOKHA, 0€3/ILIMHOTO
mopoxa).

KapGoHoBbIe KHCJI0TBI — cOeOuHenUs, cooepricaujue KapooKCunbHyio cpynny —

COOH. Baxsueiimue kucinotel. HCOOH — mypasvunas kucioma (MpuMeHseTcs B (hapManieBTHIECKON 1
nuuieBoi npomslineHHocTn); CH3;COOH — ykcychas kucioma (ACIONBb3YIOT IS IPOU3BOICTBA




HCKYCCTBEHHBIX BOJIOKOH Ha OCHOBE IIEJUTI0JIO3bI U B UIIEBOM npoMbliiuieHHOCTH); CsHsCOOH —
benzounas kucioma (IPUMEHSIOT B (hapMalleBTUUECKON MPOMBIIUIEHHOCTH JIsl CHHTE3a JYLIUCTBIX
BEILIECTB U KpACUTENIEH, a TAaK)KE B KaueCTBE KOHCEpBaHTA JJIs MUILEBBIX NPOAYKTOB), C;7H35COOH —
cmeapunogas Kucioma (OCHOBA TBEPABIX KUBOTHBIX KUPOB).

YriaeBoasl (caxapa) — 2mo npupooHvle Op2aHuiecKue cOeOUHeHusA, umerouiue oouyo
dopmyny C,(H>0),. Monocaxapunbl: CsH ;04 — enoxosa u ¢ppykmo3za (3HepreTudeckas QyHKIUS B
KUBBIX opranuzmax); onurocaxapuabl: C;>H,,0;; — caxaposa (TTIaBHBIM HCTOYHUK YTIIEBOJIOB B MUIIIE
YeJI0BEKA), Manvmo3sa, aaxkmosa; nomucaxapuabl: (CsH;9Os), — kpaxman (3amacHon caxap
pacTenuii), yeantonoza (OCHOBHOE BEIIECTBO PACTUTEIBHBIX KJIETOK), XumuH (OCHOBA HAPYKHOTO
CKeJleTa WICHUCTOHOTHX ), 21uKo2eH (3alacHOM caxap >KHBOTHBIX ).

Beaku — npupoonvie nonunenmuovl ¢ blcoKUMU 3HAUEHUAMU MOJIEKYIAPHOU MACCHL,
cocmoaujue uz AMuUHoKucaom. B cocmasge 6enxos 20 amunokuciom. beiaku BXOIAT B COCTaB BCexX
KUBBIX OPTaHU3MOB U BBHITIOJTHSIOT Pa3HOOOpa3HbIe OMOIOTHYeCKUE (PYHKINH (CTPOUTEIBHYIO,
(hepMeHTaTHBHYIO, TPAHCIIOPTHYIO, 3AIIUTHYIO, PEIETITOPHYIO U JIP.).

Hyxk/1enHOBbI€ KUCIOTBI — HPUPOOHDLE 8bICOKOMONEKYNAPHbLE
coeounenus (NOJIUHYKIeOmuobl), KOMmopbvle uzparom 0ZPOMHYI0 poJib 8 XPAHEHUU U nepedaye
Hace0cmeeHHo uHpopmayuu 6 rxcusvlx opzanusmax: /[HK — dezoxcupubonykieunogas
Kucnoma (TJ1aBHAs MOJIEKYJIa B )KHBOM OpPraHU3ME, XPAHUT T€HETUYECKYI0 HHPOPMAIIUIO U TepeAacT OT
OJTHOTO TOKOJICHUS K ipyromy), PHK — pubonykieunogas kucioma (nocpenanka mexay JJHK u mectrom
cuHTe3a 0erka).

IMosmmepsl — coedunenusn ¢ 601bUI0T MONEKYNAPHOLL MACCOTL, MOTIEKY/IbI KOMOPBIX COCMOAM
u3 0016UL1020 YUCIA nOsMopAUUXCA pazmenmos. Ilnacmmaccel (IOMUITUIICH, TOTUIPOIUIICH,
MOJIUCTUPOI, (heHoIpopMaNTbIETUIHBIC CMOIIBI U JP. ), 6010KHa (JIaBCaH, HAWIIOH U 1Ip.), KAYUyKU U
COCIMHECHMS HA MX OCHOBE (pe3WHa).

3ananusa:
1. OcymecTBUTh NPAaKTUYECKHU CIEAYIOIINE IPEBPALLICHUS:
Fe— FeCl, — Fe(OH); —Fe(OH); —Fe(NO3)3
2. Ocy1ecTBUTh IPAKTUUECKHU CIIEYIOIINE TPEBPALLIEHU:
C,;HsOH — CH3;COH — CH3;COOH

3. CocTaBbTE F€HETUUYECKUE PsI/IbI HATPUS U JKene3a. 3alUIlInTe ypaBHEHUS peaKLuid, ¢
MIOMOILBIO KOTOPBIX MOYKHO OCYIECTBUTh IPEJIOKECHHBIE BAMU MEPEXO/IbI

4. ITpu B3auMoelcTBUY 12 I IpeenbHOr0 0IHOATOMHOTI'O CIIUPTa C HAaTPUEM BbIAEIWIOCH 2,24
1 Bogopoaa. Haliqure MonekysipHyro GpopMyily ciupTa, HalmuIuTe GOpMyJibl BO3MOKHBIX H30MEPOB U
HA30BUTE HX.

KoHTpoJibHbIE BONIPOCHI:

1.JlaiiTe onpenesieHus MOHATHI: «T€HETUYECKas CBSI3bY, «T€HETUYECKUI PSJT BEIIECTB.
2.B 4eMm BbIpa)kaeTcsi FTeHETUYECKas CBSI3b MEXKY YIJIEBOI0pOoaMu?

3.Kakas rpyrima BemecTB JISKUT B OCHOBE OOJIBITMHCTBA TCHETHYECKUX IIETIOYEK?
4.Yto Takoe kuciora?

5.JlaiiTe onpenesieHue OCHOBAHUEM.

6.B uem B3auMOCBSI3b OPraHMYECKUX U HEOPTaHUYECKUX BELIECTB?

IIpakTyeckas padora Nel8
«XHMHA U KU3HD»

Ieab: 03HAKOMUTBCS C MPUHIUIIAMH XUMUYECKON ITPOMBIIIIICHHOCTH, H3yYUTh BIUSHHAE
XUMHUYECKOH MPOMBIIUIEHHOCTH Ha OKPYKAIOUIYIO Cpeay, chopMUpoBaTh 3HAHUS O XUMUU B OBITY.



Opranuszm yenoBeka coctout Ha 60% u3 Boabl, 34 % NpUXOIUTHCS HA OPraHNYEeCKHe
BelecTBa U 6 % Ha Heoprannyeckue. OCHOBHBIMU KOMIIOHEHTaAMH OPTaHUYECKHUX BEIIECTB
SIBIITFOTCSI YTIIEPO, BOAOPO/I, KUCIOPOJ, B UX COCTaB TaK K€ BXOJAT a30T, (poctop u cepa. B
HEOpPraHMYECKUX BEIIECTBAaX OPTaHH3Ma YelloBeKa 003aTeNIbHO MPUCYTCTBYIOT 22 XUMUYECKUX
anementa: Ca, P, O, Na, Mg, S, B, Cl, K, V, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cr, Si, I, F, Se.

OKCIIEPUMEHTAIBHO YCTAHOBJIEHO, YTO B OPTaHU3ME YeJIOBEKA METAJIbl 3aHUMAIOT OK0JIO 3 % 1o
Macce. Ecnu npunsTh Maccy yenoBeka 3a 70 Kr, TO Ha 010 YeJIOoBeKa NpUXOAUThes 2.1 Kr.

Ecnu KOHIIEHTpanys 3JIEMEHTOB B OPraHU3MeE YEJIOBEKA MPEBBIILIAET 107 %, To ero
CUMTAIOT MAKPO3J1eMeHTOM. MHKPO03/1eMeHThI HAXOAATCS B OpraHU3ME B KOHLIEHTPALUAX 10°...10°
*%.

HenocraTok HeopraHM4eCcKUX 3JIEMEHTOB JIOJDKEH CKa3aThCsl HA COAEPKaHUe COOTBETCTBYIOLIUX
(hepMeHTOB, a 3HAUUT U Ha HOpMaJIbHOM (DYHKIIMOHUPOBAHUU OpPTaHH3Ma YeJIOBEeKa.

XapakTepHbIe CUMIITOMBI ASPUIINTa XUMHUYECKHUX JJIEMEHTOB B OpraHU3ME YeTIOBEKa!

Ca — 3amennieHue pocra cKenera,

Mg — MyCKyJIBHBIE CYyIOPOTIH,

Fe — anemus1, HapylieHuEe UMMYHHOUN CUCTEMBI,

Zn - TOBPEXJIEHUE KOXKHU, 3aMEIJICHUE POCTa,

Cu — crabocTh apTepuii, HapylIeHUe ACATEIHbHOCTH ITEUCHH,

Mo — 3amepJieHne KIETOYHOTO pPOCTa,

Ni — yyaieHnue aenpeccui, 1epMaTUTHI,

F — kapuec 3y60B,

I — mapymenue pabOTHI IMUTOBUIHOM KEJI€3bI U T/I.

K >kM3HEHHO HEOOXOAMMBIM OPTaHUYECKUM COSIMHEHHUSIM OpTaHu3Ma YelIOBEKa
OTHOCSTCS O€JKH, YIIIeBOAbI, )KUPbI, BUTAMHUHBI.

ButamMuHBI — rpyIiia HU3KOMOJIEKYJISPHBIX OPraHUYECKUX COCAMHEHUN OTHOCUTEIBHO
MPOCTOTO CTPOCHUS ¥ Pa3HOOOPA3HON XUMHYECKOW MPUPOIBI. ITO COOpHAs IO XUMUUYECKOU MTPUPOJIE
rpyMIa OpraHuIeCKUX BEeUIeCTB, 00beIMHEHHAS 110 MPU3HAKY a0COTIOTHOM HEOOXOIUMOCTH IS
OpraHu3Ma B KaueCTBE COCTABHOW YaCTH MUIIIH.

C HapylIeHHeM NOCTYIUICHUSI BATAMUHOB B OPraHU3M YEJIOBEKA CBSA3aHbl TPU MPUHIIUITHATBHO
MATOJIOTUYECKUX COCTOSHUS: HEOCTATOK BUTAMUHA — THOBUTAMHHO3, OTCYTCTBHE BUTAMUHA —

ABUTAMMHO3, 1 U30BITOK BUTAMHHA — THNIEPBUTAMMHO3.

Bona B npupoae, B ObITY H HA IPOU3BOCTBE

Bona — nanbonee pacnpocrpanéHHOE Ha 3eMIie BEIIECTBO, OHA MOKPBIBAET MPHUOIU3UTEIIHHO
YeThIPEe MATHIX 36MHOMN MOBEPXHOCTH. DTO €IMHCTBEHHOE XUMHUYECKOE COeTUHEHHNE, KOTOPOE B
MIPUPOJIHBIX YCIOBUSIX CYIIECTBYET B BHJIC )KHUIKOCTH, TBEPJOTO BEIIECTBA (JIe/) U raza (1apbl BOJIBI).
Bopa urpaer »ku3HEHHO BaKHYIO POJIb B TPOMBIIIJIEHHOCTH, OBITY U B JAOOPATOPHOU MPaKTHKE; OHA
COBEPIICHHO HEOOXO0uMa ISl IO ICP KAHUS KU3HU.

B 1860-x romgax uranbsinckuii xumuk Ctanucinas KaHHUIIIapo, uccaeays OpraHuuecKue
coelMHeHMUs, coaepxaiiue rpynnsl —OH, Ha3BaHHbBIE UM THAPOKCUIILHBIMU, OKOHYATEIbHO YCTAaHOBUII,
yT0 Boja umeet popmy H,O.

Moutekyna BOAbI IPEACTABISAET COOOH AUIONb, T.€. UMEET MOJOKUTEIBHO U OTPUIIATEIHHO
3apsoKeHHBIC yuacTk. Boma npeacrasisieT co0oit mpo3padHyro OECIIBETHYIO KUIKOCTb, 00J1aJat0NTy 0
L[EJTBIM PSIIOM aHOMAJIBHBIM (PU3UYECKUX CBOMCTB. Hampumep, oHa MeeT aHOMaTbHO BBICOKHE
TEeMIIEpaTyphl 3aMep3aHusl U KUIICHHS, a TAaKXKe IIOBEPXHOCTHOE HaTsLKeHue. Penkoil 0coOOeHHOCThIO
BOJIbI SIBJISIETCS TO, YTO €€ MJIOTHOCTh B KUJKOM COCTOSIHUM MpU 4 OC GoublLe TIOTHOCTH JIBJA.
[ToaTomy sen maBaeT Ha MOBEPXHOCTH BOJBI.

XUMHUYECKUE CBOWCTBA BOJIBI:

1. KucjgoTHo-ocHOBHBbIe peakiuu. Boma o6manaer ampoTepHbIME CBOMCTBAMHU. ITO
03HAYaeT, YTO OHA MOXKET BBICTYIATh KaK B POJIM KUCIIOTHI, TaK U B poju ocHoBaHus. Ee amdoTrepHbie
CBOICTBA 00YCIIOBJIEHBI CHOCOOHOCTHIO BOJIBI K CAMOMOHHU3AIUH:

2 H,0(x.)=H;0" + OH"



2.  OKHCINTEJIBbHO-BOCCTAHOBHTEIbHBbIE peakiuu. Boga o6magaer cnocoOHOCTHIO
BBICTYIIATh KaK B POJIM OKHCIIUTEISI, TAaK U B POJIM BOCCTaHOBUTENS. OHA OKUCIISIET METAJIBL,
PACIOJIOKEHHBIE B 3JIEKTPOXUMUYECKOM PsIIy HAMPSKEHUH BBIIIE OJI0OBA.

Hanpumep, peakuus sBiIsieTCs B3aUMOACHCTBUE MEX1Y MarHueM U BOJISIHBIM ITapOM:

Mg(tB)+ H,0 (r.)= MgO(TB) +H)(T.)

Boga nelicTByeT Kak OKHCIUTEND B MPOLECCAX KOPPO3ZHH.

2Na + 2 H,O=2NaOH + H,

B peakiuu Mexay HaTpueM U BOJIOH , BOJa UTPAeT POIb BOCCTAHOBHUTES

3. T'mapartanusi. MoJeKyIbl BOJBI CIIOCOOHBI COJIbBATUPOBATH KaK KATHOHBI, TAK U aHUOHBI.
DTO npolecc Ha3bIBaeTCs ruapaTanuen. ['mapaTHas Boja B KpUCTaILIax COJIEH HAa3bIBACTCA
KPUCTAJUIM3aLIMOHHON BOJIOU.

4.  T'uapoJm3 npeacTtaBisieT coO0H PeakIuio KaKoro-Tu00 MOHA UITH MOJIEKYJIBI C BOJIOM.

5. BzaumoaeiicTBHe ¢ OKCHAAMHU aKTUBHBIX MeTaLIoB: CaO + H,0O=Ca(OH),

6. Bs3aumopgeiicTBHE ¢ OKCHAAMH HeMeTALI0B: P,Os+H,O=2HPO; HeoOxoqumblii 11t Boma
IIUPOKO HCTIONB3YeTCsl B KAYECTBE PACTBOPUTEINSI B XUMUYECKOM TEXHOJIOTHIA, a TaKXKe B Ta00OpaToOpHOi
npaktuke. OHa mpecTaBisieT CO00H YHUBEPCAIBHBIA PACTBOPHUTEIb, HEOOXOAUMBIN JIJIsT TPOTEKAHUS
OMOXMMHYECKHUX PEaKIIUH.

’KectkocTh BOJIBI OIpa3IeseTCsl HA BpeMEHHYIO (KapOOHATHYI0, 00YCIOBICHHYIO
npucyrcTBueM rupokapoonarnoro kanbius Ca(HCO3), u maraus Mg (HCO3)) u noctosiHHYIO
(HeKapOOHATHYIO) KECTKOCTh. [10 BenmmunHe 00111ei )KeCTKOCTH Pa3indaroT BOAY MATKYIO (710 2 MT-
9KB/IT), cpeaHel xecTkocTH (2-10 Mr — 9KB/1T) U kecTkyto (6onee 10 Mr-sks/m).

PacTBOopoM Ha3bIBaeTCs TOMOTeHHAs (OJTHOPOIHAS) CUCTEMA, COCTOSIIAS U3 IBYX WM OoJee
KOMITOHEHTOB. HeoOX0oAMMBIMU KOMIIOHEHTAMU PaCcTBOPA SBISIOTCS PACTBOPUTEIb 1 PACTBOPEHHOE
BelllecTBO, HAIPUMED, PACTBOPEHHBIN B BoJie caxap. PacTBOpeHHbIMH BellecTBaMu IIPU OJAMHAKOBBIX
arperaTHbIX COCTOSTHUSIX KOMIIOHEHTOB OOBIYHO CUMTAIOTCS KOMIIOHEHTHI, HAXOISIINECs B HEAOCTaTKe, B
TO BpeMs KaK KOMIIOHEHT, HaXOJIALINIICS B U30BITKE, CYUTACTCSI PACTBOPUTEIIEM.

Boaubie pecypcebl — 3TO BCe BOJIBI TUAPOCHEPHL: T.€. BOJBI pEK, 03€p, KaHATOB, BOJAOXPaHHUIIHII
MOpel U OKeaHOB, IIOJI3€MHbIE BOJIbl, TOYBEHHAs Bjara, BoJa (JIbJbl) TOPHBIX U MOJISPHBIX JIEAHUKOB,
BOJsTHBIC TIapbl aTMocdepbl. O0mIHii 00beM (€TMHOBPEMEHHBIH 3amac) BOAHBIX PECYPCOB COCTABIISET
1390 MiTH KM, 13 HEX 0KOJIO 1340 MIH KM’ — BOJBI Muposoro okeana. Menee 3% cOCTaBIIAIOT IPECHBIE
BOJIbI, U3 HUX TEXHUYECKHU JOCTYIHBI JIJIsl UCMONb30oBaHus — Bcero 0,3 %.

XapakTepUCTUKH BOJIbBI:

: IIpo3paunocTs;

Hanuuue pacTBOpeHHBIX HEOPraHUYECKUX BEIECTB, HAIPUMED, HUTPATOB, XJIOPHIOB,
xKenesa;

: Temneparypa;

Hanwdare pacTBOpEHHBIX OPraHUYECKHX BEIIECTB, HAIPUMEp, EHOJIOB;
Bkyc;

Hanuyre MUKpoOpranu3MoB, HanpuMmep, OaKTepuii;

3amax;

Hanuune ¢aops! u dayHsr,

pH

AJIEKTPONPOBOAHOCTD;

KECTKOCTb;

3arpsi3HeHHe BOJABI - 3TO MIOHMWKEHUE €€ KaYeCTBa B Pe3y/bTaTe MOMAa/IaHUsl B PEKH, PYYbH,
03epa, MOpSl U OKEAaHbI Pa3INYHBIX PUINUECKUX, XUMUYECKUX UM OMOJIOTMYECKUX BEIECTB.

HcTouHuKkM 3arpsi3HEHUS BOAbI.

1. HaceneHHbIE MyHKTHI.

2. IIpOMBIIIIEHHOCTD.

3.  TennoBoe 3arpsi3HEHHE

4.  CenbcKoe X0341CTBO

OuucTKa M NOATOTOBKA BOJBI.

du3nyecKue Npouecchbl BOA0OYNCTKHA U BOJAONOATOTOBKH:



1. Pemeuyenue. [lepBas cragus BOIOOYMCTKY 3aKIIIOUASTCS B YIAICHUU U3 BOABI OOIBIINX
IJIaBaIOIIMX MIPEIMETOB U B3BEIIEHHOT'O Mycopa.

2. A’pupoBaHHe — HACBIILIEHUE Ta3aMU. DTOT MPOLECC IPUBOIUT K YIAIECHUIO U3 BOJBI
JIMOKCH/Ia yIIIepo/ia, CEpOBOIOPOA U JIETYYUX Macell, KOTOpble MOTYT MPHUIaBaTh BOJIE KaKOU-1100
BKYC WJIM 3amax.

3.  @uaokKyJsAUMsA. ITOT MPOIECC BKIIOYAECT OCTOPOKHOE B30AITHIBAHUE BO/IbI, IIPUBO/IAIIECE
K KOHTJIOMEpalusM MEJIKUX YacTHUIl ¢ 00pa3oBaHHEM OoJiee KPYIHBIX, OBICTPO OCENAIOIINX Ha JHO.

4. CeaumMmenTtamus. B »Tom nmporiecce MpouCXoauT yIadeHHe U3 BOIbl MEJIKOTO B3BEIIEHHOTO
Marepuiia B pe3yJibTare €€ MPOIYCKaHUs Yepe3 CIOoM MecKa, KOTOPbIA HaXOUTCS Ha MOAJIONKKE U3
rpaBHs.

XuMn4yeckasi HOAroTOBKA BOJbI:

[IpousBoauTCs MO-pa3sHOMY, B 3aBUCUMOCTH OT KaueCTBa BOJIbl, 3a0MpaeMoi U3 PeKH HIn
JIpYroro pe3epByapa.

1. de3undexuus. /{14 pa3pylieHrs MUKPOOPTaHU3MOB, COAEPKAIIUXCS B BOJIE, €€
Ne3uH(UIUPYIOT, KaK MPaBUIIO ,KaK MPaBUIIO , XJIOPOM. XIIOPUPOBAHKUE OOBIYHO SBISIETCS MOCIETHEN
CcTaguel BOIOIIOATOTOBKH.

2.  Ymsardenme Boabl. JKecTOKOCTb BOJbI TIOBEPXHOCTHBIX HCTOYHUKOB CYIIIECTBEHHO
KoJ1e0JeTcsl B TeUeHHE ro/1a; OHa MAaKCUMaJIbHO B KOHIIE 3UMbI, MUHUMAaJlbHa — B TIEPUO/I [TaBOJKA.

Bo3ayx. Atmocdepa u kiaumar

ATMoOc(epa - cMech Pa3IMUYHBIX T'a30B, OKpYXaromux 3eMito. OCHOBHBIE TapaMeTphI
aTMoc(epsl: IIIOTHOCTh BO3/lyXa, 1aBlieHUE, TeMIieparypa u coctaB. C yBeIMUEHUEM BBICOTHI
IUIOTHOCTh BO3/lyXa U aTMOC(epHOe J1aBICHNE YMEHBIIAIOTCS.

['maBHeiMe ra3pl BXOAAT B COCTaB YUCTOIO aTMOC(EpPHOro BO3/AyXa B CIEIYIOMINX
cootHoIeHusX (% mo o6vemy): azot- 78,03; kucmopon — 20,95; 030H U ipyrue HHEPTHBIE ra3bl (aproHx,
T'eJINA, HEOH, KPUTITOH, KCEHOH, pafoH) — 0,94; yrnekucnsiii ra3- 0,03; BoasHOM map- 0,05.

ConeprkaHue yrieKHCIoro ra3a B aTMoc(epHOM BO3AyXe NpuHUMaeTcsi paBHBIM (% 1o 00bEMY):
B cenbckor MecTHOCTH-0,03, B ropax-0,04-0,07.

HapyxHbIii BO31yX 3arps3HAETCS OTXOASIIUMU OT MTPOMBIIIJICHHBIX MPEATPUATHN BPETHBIMU
JUISL 3/10POBbS YeJIOBEKa ra3aMu U MbUIBIO.

IL10THOCTH BO3yXa HA3bIBAETCS OTHOIICHHUE MACChI BO3IyXa K €0 00beMY U BBIPA)KaeTCs B
KI/MC.

TemnepaTypa Bo31yXa I0Ka3bIBaeT CTEIIEHb €0 Harpesa. TeMieparypy BbIpaXkatoT B Tpaycax
Pa3IMYHBIX TEMIEPaTypHbIX KA1 B MexayHapo1HOW MpakTUYECKON TEMITEpAaTypHOH IIKaJe
paznuyarot Temneparypy KensBuna ( T) u remnepatypa Llenbcus (t ), KoTopble CBsI3aHBI
coorrourernem t( "C)=T(K) - 273,15 K.

JlaBJieHMe- cuiia, IEHCTBYIONIAs Ha €MHUILY TOBEPXHOCTH B HAIPaBJICHUH,
MepHeHIuKYISIpHOM 3To# noBepxHOocTH. B CU 3a enunwniy naBienus npuHsat Ilackans(I1a).

DyHKuuM atMocdepsni:

: ConepXUT KUCIOPOA, HEOOXOTUMBIN JUIsSl TbIXaHUS KUBBIX OPraHU3MOB;

SIByseTCS MICTOYHUKOM YTJIEKHUCIIOTO ra3a aiisi POTOCHHTE3a paCTeHUH;
3amuniaer *KUBbIe OPraHU3Mbl OT KOCMHUYECKUX U3ITYUECHHUIA;
CoxpasnsieT Tersio 3eMJI U peryJupyeT KIuMmar;

TparchopmupyeT ra3000pa3Hbie MPOAYKTHI 0OMEHA BEIIECTB;
[lepeHOCUT BOJSIHBIE TApHI M0 MJIAHETE;

SBnsiercs cpenoit 0OMTaHUS JeTaroNX (OopM OpraHU3MOB;

CayXHUT UCTOYHUKOM XUMHYECKOTO CHIPbSI U YHEPTUH;

[Tpunumaet u TpanchopMupyeT ra3000pa3Hble U MbUIEBUIHBIE OTXO/IBI.

ATMoc(epa COCTOUT U3 YETBIPEX OCHOBHBIX CIIOEB: Tponocgepsbl, cTpaTochepsl, Me3ochepsl U
tepmocdepsl. [lepexomubie o0macTi atMocepbl MEXAY COCEAHUMHU 00JIaYKaMH HAa3bIBAIOT
COOTBETCTBEHHO TPOIIONAy3a, CTpaTomay3a u.T.I

[TepBblii ciioli- Tponmocgepa- SABIAETCS CAaMbIM TOHKUM , 3aKaHYMBASICh HA BHICOTE OKOJIO 12 KM
Haj 3emieid. Ho 1axe 3TOT MONOTOK HEMPEOJ0INM Il CAMOJIETOB, KOTOPBIE JIETAIOT, KaK MPaBUIIo, Ha



BbicoTe 9-11kMm. Ilo Mepe ynaneHus oT 3eMHOM MOBEPXHOCTU TEMIIEpaTypa BO3/lyXa rnajaaer a0 — 55 °Cs
BEpXHEH YacTH TPOHOChEpHI.

Janee uzner crparocgepa, KoTopas IPOCTUPAETCS A0 BBICOTHI 0K0JI0 50 KM HaJl IOBEPXHOCTHIO.
B BepxHeli yacTu ctparochepbl HAXOAUTCS 030HOBBIN CIIOM, KOTOPBIN 3aJIEPKUBACT 3HAUUTEIBLHYIO
4acTh TyOUTENBHOTO YIbTPa(UOIETOBOTO U3TYUCHHUS.

Han ctparocdepoii ( 50-70xm) Haxonutcs Mme3ocdepa. B nmpenenax mezocdepsl, npu
TeMIIEpaType 0KoJIo -225 0C, umeercs Me30Iay3a- camast XoJ0JHast 00JacTh aTMOC(EpHI.

[TocnenHnii OCHOBHO¥ CJIOH, aTMOC(EPHI, OTISTSIOMMA 3eMITI0 OT KOCMOCa,

HazbIBaeTcs TepMocdepoii. OH HaxoauTcs Ha BbicoTe TpUMepHO 100KM OT 3eMHOM IOBEPXHOCTH U
COCTOUT W3 HOHOC(HEPHI 1 MATHUTOC(HEPHI.

Tepmocdepa umeeT HaMMEHBIIYIO TNIOTHOCTh CPEAM BCEX CIIOEB, aTMOC(epa MOCTEIIEHHO
MCYE3aeT U CIIMBAETCS C KOCMUYECKUM MPOCTPAaHCTBOM. YacTh aTMoc(epsl , HAMOIHEHHAs JKU3HBIO,
Ha3bIBaeTcs 0uocgepoii. OHa MPOCTUPACTCS OT BHICOTHI ITHYBETO MOJIETa JI0 TOBEPXHOCTH U B TITy0b
3eMJIU M OKeaHa.

3arpsasHeHue atMocgepbl M ero HCTOYHUKHU

3arpszHeHue aTMocdepbl MOXKET OBbITH eCTeCTBEHHBIM (ITPUPOJAHBIM) U AHTPOIIOTEHHBIM

(TEXHOTE€HHBIM).
EctecTBeHHOE 3arps3HeHHe BO3/IyXa BbI3BAHO MPUPOAHBIMU Iporieccamu. K HuM
OTHOCSITCS ByJIKAHUYECKas A€ATEIbHOCTD, BEBIBETPUBAHNE TOPHBIX ITOPOJ, BETPOBAsl PO3Hsl, MACCOBOE
LBETEHUH pacTEeHUIl, IbIM OT JIECHBIX U CTEMHBIX MOXKApOB U JIp.
AHTPONOTreHHOE 3arpsi3HEHUE CBA3aHO C BEBIOPOCOM PA3IUYHBIX 3arPSA3HSIONIMX BEIIECTB B
npoLecce IesaTenbHOCTH yenoBeka. [lo cBouM maciirabam OHO 3HAUUTEIBHO PEBOCXOIUT MPUPOIHOE
3arpsi3HEHUE aTMOC(EPHOTO BO3TyXa.

KoHTpoJsibHbIE BONIPOCHI:

1.Kakue srarnsl BKJIIAaeT NPUHIUIHAIbHAS CXEMa XUMUYECKOr0 IIPOU3BOICTTBA?

2. Kakne xuMuuceKkre peakiiuu IpoTeKaroT JOMEHHOW MeYr IPU BOCCTAHOBIICHUH KEJIe3a U3
pya? KakoBa poib KOKca B JTOMEHHOM mpoiiecce?

3. Kakue xuMuuecKkue poLeccel MPOTEKAIOT MPU NPOoU3BOACTBE cTanu? CocTaBbTE ypaBHEHUS
COOTBECTBYIOUIUX PEAKIIUH.

4.IlepeuncnuTe XUMUYECKUE BEIIECTBA, KOTOPBIE OKPYKAIOT HAC B OBITOBOM cpelie JoMa.

5.Kakue MCTOYHUKY 3arpsA3HSIOT BO/ly, BO3AYyX M ouBYy? [IpuBeauTe mpumepsl.

IIpoBepka BHINOJTHEHUsI CAMOCTOATEIbHOI padoThl. CaMocTosTeIbHAS paboTa HampaBieHa
Ha CaMOCTOSTEILHOEC OCBOCHHE U 3aKPEIUICHUE PE3yIbTaTOB O0YUCHHS.
CamocTosTenbHas OJrOTOBKA 00YYArOIIUXCS M0 JUCIUTUIMHE MPEATOIAraeT CACIYIOIINUE B IbI
1 (HopMBI pabOTHI:
o Cucmemamuuecxkas npopabomKa KOHCREKMOo8 3aHAmuLl, y4eOHOU U CReyuaibHOL MeXHU4ecKoll
Jumepamypbi.
o Camocmosmenvhoe uzyuenue Mamepuanlda u KOHCReKMupo8aHue JeKyuil no y4eOHou u CneyuaibHou
MmexHu4ecKou aumepamype.
e  Hanucanue u 3awuma 0oxk1aod, no02omosKka K coooueHuro uiu beceoe Ha 3ausamuu no 3a0aHHo
npenodasamesniem meme.
® Buinonnenue pacuemmuvix 3a0aHull.
e Paboma co cnpasounou iumepamypou u HOpMAMUSHLIMU MAMEPUATIAMU.

CamocrosiTesbHast padora Nel
1. CoctaBuTh (hOpPMYJIBI BEMIECTB MO Ha3BAHUSIM:

A) 2-meTun-4-3TUIIOKTaH
b) 3,3-numeTunrekcan



B) 4-metunnenten-1
I') [Teaten-2

J) 1-xnopOyran

E) 2,2-nu6pomnenTtan

2. Maccogas gons yraepona = 80%. Maccosas gomst Bogopoaa = 20%. JIH,(CxHy) = 15. Haiitu
CxHy -?

3. Haiinure MonexkynsipHyto (popmyity yrieBoaopoia, MaccoBas J0JIs YIriiepoaa B KOTOPOM
cocraBiseT 83,3%. OTHocuTENbHASI ITIOTHOCTH I1APOB 3TOT0 BEILIECTBA 110 BOAOPOLY paBHa 36.

4. Haiimute MOJEKyIsIpHYIO (hOpPMYITy OPraHMYECKOro BEIIECTBA, €CJIM U3BECTHO, YTO MAacCOBast 10JIS
yriieposia B HeM coctasiset 51,89%, Bogopona 9,73% u xnopa 38,38%. OTHOCHUTENbHAS IJIOTHOCTD
MapoB ATOTr0 BENIECTBA MO BO3yXy paBHa 3,19.

IIpoBepka BbINOJIHEHUS] KOHTPOJIbHBIX padoT. KoHTposbHAs paboTa MPOBOAUTCS C LENbIO
Pe3yNbTaTOB 00YUYEHUS U MOCIEIYIOIIEro aHaIl3a TUIIMYHBIX OLIMOOK U 3aTpYAHEHHUH 00yJaromuxcs B
KOHIIE U3y4eHUs TeMBbI WK pa3zeinia. CorjaacHO KajJeHIapHO-TEMaTHUECKOMY IIJIaHy AUCLUILIMHBI
MIPEelyCMOTPEHO POBEJCHUE CIAEAYIOUIUX KOHTPOIbHBIX padoT:

e KonrpomnbHas padora Nel

CBoanast Tad/1Mna 10 NpUMeHsieMbIM (popMaM U MeTOaM TeKYyLIero KOHTPOJISI U OLEHKHU

pe3yJbTaToB 00y4YeHUust

Pe3yabTarsl 00yyeHus @®opMBbI U METOAbI KOHTPOJISI U OLlEHKH

pe3yJabTaToB 00y4eHHsl

JIMYHOCTHBIX:

- 4YBCMBO 20POOCMU U Y8ANCEHUS K UCTOPUU
U OOCMUICEHUAM OMEYeCEEHHOL
XUMUYECKOU HAYKU, XUMUYECKU 2PaAMOMHOe
nogeoerue 8 NpoghecCcUOHAIbHOLU
OdesimenbHOCMU U 8 ObIMY NPU 0OpAWeHUU C
XUMUYECKUMU BeUeCmBamMU, Mamepuaiamy u
npoyeccamu;

- 20MOBHOCHb K NPOOOINCEHUIO 00PAZ06AHUS
U nosvluleHUs Keanugurkayuu 6 u36paHHoll
npogheccuoHanbHo OessmenbHOCmU U
00beKMUHOe 0CO3HAHUE POTU XUMUYECKUX
KOMNemeHyutl 8 oM, - yMeHue
UCNONBL306aMb OOCMUNCEHUSL COBDEMEHHOT
XUMUYECKOU HAYKU U XUMULECKUX
MexXHON02Ull 0151 NOBbIUEHU COOCMBEHHO20
UHMENTEKMYAIbHO20 PA3BUMUSL 8 BbLOPAHHOU
npogheccuonanbHol 0esimenrbHOCmu,

Buvinoanenue u sawuma npaxmuuecxuxpa5om
Ne 9-15

OueHKa npasujibHOCmMu 6blNOJIHEHUA
CaMOCMOSIMeNbHOl pa60mbl

MeTanpeaMeTHBbIX:

- UCNONL306AHUE PAZTULHBIX BUO08
NO3HABAMENbHOU 0esMeNbHOCU U OCHOGHbLX
UHMENTEeKMYAIbHbIX Onepayuil (HOCMAaHo6KU
3a0a4u, hopmyIUpOSaAHUs 2UNOmes, aHaAIU3a
u cunmesa, cpasHeHus, 0000w eHus,
cucmemMamu3ayuil, blAGLEHUs. NPUYUHHO-

Buvinonnenue u sawuma npaz<muttea<uxpa60m
Ne 2-8

OL}eHKa npasujibHOCMu 6blNOJIHEHUA
CaMoCmosimenbHoU pa60mbz




C1eOCMBEHHBIX CB53¢ell, NOUCKA AHANI0208,
opmynuposarus 66160008) 0151 peuteHus.
nocmasieHHol 3a0a4u, npumMeHeHue
OCHOBHBIX MeM0o008 NO3HAHUS (HAOII00eHUs,
HAY4HO20 9KCnepuMenma) OJis U3yyeHus
PA3UYHBIX CIOPOH XUMUYECKUX 00beKMO8 U
npoyeccos, ¢ KOMOPbIMU BO3HUKAEM
He0OX00UMOCHb CIMANTKUBAMbCS 8
npogeccuonanvrou cepe;

- UCNONIL30BAHUE PAZTUYHBIX UCTIOYHUKOS 015
NONYYeHUs XUMUYecKoU ungopmayuu,
VMeHUe oyeHums ee 00CHOBEPHOCHb OJisl
00CMUMICEHUSL XOPOWUX Pe3VIIbINAMO8 8
npogheccuonanvHoll cghepe;

NPEAMETHBIX:

- chopmuposanHocms npedcmasieHuil o
mecme XumMuy 6 COBPEeMEeHHOU HaAYYHOU
KapmuHe Mupa, NOHUMAHUe POLU XUMUU 8
Gopmuposanuu Kkpy2o3opa u
DYHKYUOHANLHOU 2PAMOMHOCIU Yel08eKd
0J15 peutenus NPaKmu4ecKux 3a0ay;

- 81A0€eHUe 0CHOBONONALAIOUWUMU
XUMUYECKUMU NOHAMUAMU, MEOPUAMU,
3AKOHAMU U 3AKOHOMEPHOCMAMU, Y8EPEHHOe
NONb308AHUE XUMULECKOU MepMUHON02Uel U
CUMBOJIUKOUL;

- 81a0eHUe OCHOBHbIMU MEMOOAMU HAYYHO20
NO3HAHUS, UCNONIb3YEMbIMU 8 XUMULL:
HaO00eHueM, ONUCAHUeM, UsMepeHUeM,
IKCHEePUMEHMOM, YMeHue 0opadbamvleéams,
00bACHAMb pe3yIbmamsl NPOBEeOEHHbIX
ONbIMOG U 0eNlamsb 8bl80ObL, 20MOBHOCHIb U
CNOCOOHOCMb NPUMEHANb MEMOoObl
NO3HAHUS NPU peuleHUul NPAKMU4eCKux
3a0ay;

- chopmuposanHocms ymeHus 0asamy
KOJIUYeCmEeHHble OYeHKU U NPOU3BOOUMb
paciemsi no

BIUSHUE PA3IUYHBIX PAKMOPO8 HA
napamempusi 00paboOmKu Memaios
oaseHuem.

XUMUYECKUM POPMYNAM U YPAGHEHUAM,

- 81a0eHUe NPABUIAMU MEXHUKU
bezonacnocmu npu UCNONbL308AHUU
XUMUYECKUX 8eLeCmE;

- cihopmuposannocmes coOcmeeHHOU NO3UYUL
1O OMHOUWEHUIO K XUMUYECKOU UHpopmayu,
nony4aemoul U3 pasHulx UCMOYHUKOS.

3awuma npaxmuyeckux pabom No4-7
Yemuuwuii onpoc 6o epems sanamus
Pewenue 3a0au

3.2 ®opma NpoMeKyTOYHOM aTTecTANMHA




[IpomesxyTounas arrectanus no aucuuiuiae bY/1.07 Xumust —-uTorosasi KOHTpOJIbHAs paboTa.

Obyuarowuecsi 00nycKarmces K coade 3K3aMeHda NPU 8bINOJTHEHUU 8CeX BUO08 CAMOCMOAMENbHOLL
pabomol, RPAKMUYECKUX U KOHMPOJIbHIX pAOOM, NPeOYCMOMPEHHBIX paboueti npocpammo u
KAIeHOAPHO-MeMamu4ecKumM NiaHoOM OUCYUNTIUHDL.

Hmozoeas konmponvHas paboma npogooumcs 3a cuem epemenu 0meeodeHH020 Ha U3yieHue
oucyunaunsl. Ilpu ycnosuu c60e8pemeHHo20 U KauecmeeHH020 BbINOIHEHUS. 00VUAIOWUMCS 8CeX BUO08
pabom, npedycMompeHHbIX paboyell npocPaAMMOU OUCYUNTUHBL.

HTorosasi KoHTpoOJIbHAsSI padoTa
BapuanTt 1

1. U3omepom, aiis OytaHa, sIBISETCS:
a) 2-MeTUIIpOonaH

0) 2-3TIiIIIponiaH

B) 2-IpONMINpPONaH

2. BanentHocTh O (KUCIIOpO/a) B OPraHUYECKUX COCTUHEHHSX !
a)l

0) 111

B) II

r) VI

3. YrieBojbl HE BBIITOJHSIOT:
a) TPAHCIIOPTHYIO (PYHKITUIO
0) SHEepreTHUecKyo (PyHKIUIO
B) 3aIIUTHYIO (DYHKITHIO

T') KaTaJTUTHYECKYIO () YHKITUIO

4. KauecTBEeHHOMN peakueil Ha Kpaxmall, sIBJISIETCSl, B3aUMOJEICTBHE C:
a) HoIoM

6) Cu(OH),

B) H,SO4 (xoHII)

r) HNOj; (koHir)

5. Peaknus neruaparanus XapakTepHa JJs:
a) OJTHOATOMHBIX CITUPTOB

0) KapOOHOBBIX KUCIIOT

B) aJIbJCTHU]IOB

6. [l ankaHOB XapaKTEpHBI PEAKIIUH:
a) pa3ioXKeHUs

0) nmpucoeAMHEHUS

B) 3aMeEIIECHUS

r) oOMeHa

7. Peaknuus neruaparaiys, 0003HavaeT:
a) ormeruieHue H,O
0) npucoeauHenue H,

8. ®opmyna C,Hj, 6, cooTBETCTBYET 001IIEH (hopmyie:
a) apOMaTUYECKUX YTIEBOIOPOIOB

0) aTKaHOB

B) QJIKUHOB



I') aJIKCHOB

9. ABTOpPOM SIBIIEHUS N30MEPHH, SBIISAETCS:
a) C.B. Jlebenen

6) B.B. MapkoBHUKOB

B) bytnepos A.M.

10. Ipomecc 06pa3oBaHuUs STUIOBOTO CIIUPTA U3 TIIOKO3bI, HA3BIBACTCS:
a) rugparaus

0) OpoxeHue

B) TUJIPOJIN3

T) aTepuduKaIms

11. Ilpouecc nu3mMeHeHus! YriaepoIHOro CKeJieTa B TPOCTPAHCTBE HA3bIBACTCS:
a) U30Mepu3aLUs

0) moMMepu3anus

B) TUJIPOJIN3

12.®opmyna riatoKo3bl:
a) C6H1205

6) CsH 1204

B) C6H6O5

13. KauecTBeHHOM peakiuell Ha TIIUIEPUH, SBISETCS B3AaUMOACHCTBHE C:
a) cynbdarom menu (11)

0) TUAPOKCHUIOM HATPHS

B) ruapokcuiom meau (1I)

14. O61muM CBOHCTBOM OJJHOATOMHBIX U KapOOHOBBIX KUCIIOT, SIBJISETCS:
a) BHYTPUMOJIEKYJIIpHasl JeruapaTanus

0) OpokeHue

B) B3aUMOJICHCTBUE C aKTUBHBIMU MeTaJIaMU

15. CoenvHenusi, B MOJIEKyJIaX KOTOPBIX €CTh aMU/IHbIE (IIENTUAHbBIE) CBSI3U, HA3BIBAIOTCS:
a) JKUPBI

0) yriIeBOOPOIBI

B) Oenku

T') YTJIEBOIBI

16. benku He BBINOIHSIOT:

A) TpaHCTIOPTHYIO (PYHKIIHIO
b) sHeprernueckyro GyHKIIHIO
B) 3amuTHyI0 QyHKIHIO

I') nBurarenbHyr0 (yHKIHIO

17. Anpo aroma - 3T0

a) COBOKYITHOCTH 3JIEKTPOHOB €, IPOTOHOB P U HEHTPOHOB N
0) COBOKYITHOCTh TPOTOHOB P ¥ HEHTPOHOB N

B) COBOKYITHOCTb HEHTPOHOB N

I') COBOKYITHOCTb 3JIEKTPOHOB € U TPOTOHOB P

18. HeitTpanbHas cpesia UMEET:
a) pH=7



6) pH=13
B) pH=11

19. CnoxHble BellecTBa, KOTOPbIE COCTOSAT U3 AaTOMOB BOJIOPOJA U KUCIOTHBIX OCTaTKOB, HA3bIBAIOT:
a) KUCJIOThI

0) conn

B) OKCHJIbI

20. DnexTpoHHast hopMyia aToMa HATPHSL:
a) 1s? 25 2p’

6) 1s* 2s* 2p° 35 3p*

B) 1s” 2s% 2p° 3s'

r) 1s% 2s° 2p6 3s? 3p°

21. Kaxoii % KOHILIEHTpaIH pacTBOPOB, €CJIM U3BECTHO, uTo 200 T pacTtBopa coaepxar 10 r cynbdara
LUHKA:

a)2 %

0) 20 %

B) S5 %

22. DACKTPOIHTHI, PU AUCCOIHMAIIMUA KOTOPHIX 00pa3yrOTCsl KATHOHBI METallia, i aHUOHBI KUCIIOTHOTO
OCTaTKa Ha3bIBAIOTCA:

a) KUCJIOTaMH

0) comsimMu

B) OCHOBAHUSMH

23. K peakmusiMm oOMeHa OTHOCHUTCS:
a) CaO + H,0O = Ca(OH),

6) Cu(OH), = CuO + H,O

B) KOH + HNO;3; = KNOs + H,O

24. Yucno 3JIeKTPOHOB, KOTOPBIE COJIEPHKATCS B aTOME YIJIEpOia PAaBHO:
a) 6

0) 12

B) 8

25. K OKHMCIHTENBHO — BOCCTAHOBUTEIBHBIM OTHOCHTCS PEaKIIHsl, ypaBHEHUE KOTOPOIA:
a) C;Hs + Hy — CyHg

6) NaCl + AgNOs; — AgCl |+ NaNOs,

B) CaO + H, O — Ca(OH),

r) CH; OH + HCl— CH;Cl + H, O

26. CoctaBbTe (hOpMYJIBI OPTaHUYECKUX BEIECTB:
a) TeKCHH-2;

0) METHIIOCH30T;

B) 2,3-numeTun -3,4-TUATUIIOKTaH;

r) 2,2-ATUMETUIITICHTaH.

27. Haiigure MosiekyisipHyto (GopMyiy yrieBoaopoaa, coaepkanue yriaepona (C) B koropom 92,3%, a
Bopopoaa (H) 7,7 %. OtHocuTenbHas maoTHOCTH 1o Bogopoay (H;) paBua 13.

28. Ilpu B3auMOENCTBUU TEXHUUECKOTO KalbIKs Maccoil 8 r, coaepxkartiero 20 % npumecen, u
pacTBopa COISIHOW KHCIOTHI BBIIEIHIICS BOIOPOJ 0OHEMOM ... II.



Bapuanr 2

1. K yrineBoam HE OTHOCSITCS:

a) TeTPO3bI, IEHTO3bI, TEKCO3BI

0) MOHOCaXapu/Ibl, OJTUTOCAXaPUIbI, TIOJTUCAXAPUTIBI
B) NEPBUYHBIC, BTOPUYIHBIC U TPCTUYHBIC aMHUHBI

2. 17151 a7IKeHOB XapaKTEPHBI PEaKIIUH:
a) MPUCOEANHEHUS

0) OTIICTUICHHS

B) oOMeHa

3. XKenToe okpaimmBaHre BO3HUKACT MPHU JECHCTBUN Ha OEJIOK:
a) 1IeJI04Yn

0) H>SO4 (koHir)

B) HNOj; (koHI)

r) Cu(OH),

4. Benplit aMOp(HBIN MOPOIIOK, HE PACTBOPUMBIN B XOJIOAHOU BOJIE, HO pa30yXaroIIHil B TOPSYEH — TO:
a) LIeJUTI0JI03a
0) caxapo3sa

B) QpyKTO32a
T') Kpaxma

5. M30Mepust O0KEHNS KPaTHOU CBSI3M XapaKTepHa JJIs:
a) HeMpeAeIbHbIX YIIIEBOAOPOAOB — AIKEHOB

0) peAenbHBIX YIIIEBOAOPOAOB — AIKAHOB

B) ApOMATHYECKUX COCTUHEHUI — apeHOB

I') IpeleIbHBIX OJJHOATOMHBIX CIIUPTOB

6. Peaknuu B3anmoneiictBus opranndeckux coenunennii ¢ HCl, naspiBarores:
a) raJJoreHUPOBAHUE

0) runparanus

B) THIPOTAJIOTCHUPOBAHUE

I') TUAPUPOBaHUE

7. Peakuuu nmonumepusaluy, He XapaKTepHBI JIA:
a) aJIKaHOB
0) aJIKCHOB
B) QJIKUHOB

8.Oprannyeckue BENIeCTBa, B COCTaB KOTOpbIXx BXxoAAT C u H, Ha3bIBaroTCs:
a) KapOu bl

0) ruapUIBI

B) YTJI€BOAOPO/bI

T') TAJIOTEHUIBI

9. Kakue QpyHKIIMOHANbHBIE TPYIIIBI BXOIAT B COCTaB aMUHOKHUCIIOT:
a) -NH, u -COOH



6) —-NH, u —OH
B) — NO, -COOH
F) —NOZ u —OH

10. beaku — 370...:

a) OPraHNYECKUE COCTMHEHMUSI, COEprKalue ABa Wik 0ojiee ocTaTka aMHHOKHUCIIOT.

0) a30TcoaepIKAIINE OPraHNYECKHE COSTUHEHUS IPUPOTHOTO MPOUCX OKICHUS

B) IPUPOIHBIC MOJTUMEPHI, COCTOSAIINE U3 OOIBIIOTO YUCIa OCTATKOB AMHUHOKHUCIIOT, CBSI3aHHBIX MEXKTY
C060ﬁ IICIITUAHBIMU CBA3SIMU.

11. O6mas ¢popmyna alKHHOB:
a) CoHonia

6) C,Han

B) CnHZn-Z

F) CnH2n+1

12.Kpaxmai, BELECTBO:

a) )KMBOTHOT'O IIPOMCXOXKIECHUS

0) sIBJIETCS OCHOBHOM YacThIO CTEHOK PAaCTeHUN
B) SIBJII€TCSI IPOAYKTOM I'MIPOJIM3a YIIIEBOAOB
r) oOpasyercs B pe3ynbrare (poToCHHTE3a

13. Uzomepom s 3,3 tumMeTna0yTaHOBOM KUCIIOTHI, SIBISETCS:
a) reKCaHoBasi KMCIIOTa

0) 23TUNIponaHoBas KMCI0Ta

B) 2METHJIIPONIaHOBAS KHCIIOTA

14. Peakiusi B3auMOICHCTBHUSI OTHOATOMHBIX CITUPTOB C KAPOOHOBBIMHU KHUCIOTaMH, HA3bIBAETCS
peakuuei:

a) apomMaTu3aIus

0) runparanus

B) TepudUKaIHI

15. YKCycHBII anbaeru uMeeT GopMyIty:
a) CH;COH

6) CH;COOH

B) CH3CH20H

16. Pu6o3a u ne3okcuprd03a, SBISIOTCS:
a) HyKJICMHOBBIMH KHCJIOTaMH

0) yrieBogamMu

B) OeskamMu

17.Peakuuy noamMepu3aliu, XapakTepHbl IS
a) aJIKaHOB
0) aJIKCHOB
B) QJIKMHOB

18. DnexktponHas popmyina atoma 1s 2s 22p 63s 23p2 . XUMUYECKUH 3HAK 3TOTO JIEMEHTA!
a)C
6) O
B) Si



19. Yto Ha3bIBAIOT MOHHOM CBSA3BIO?

a) CBsI3b, 00pa30BaHHAs JIEKTPOHHBIMU ITAPAMU;

0) CBsI3b MEXKy HOHAMH HM3-3a JIEKTPOCTATHYECKOTO B3aUMO/ICHCTBHUSI;B) CBsI3b, 0Opa30BaHHAS] HOHOM
BOJIOPO/JIa TP €T0 BHEAPEHUH B O0JIee IIEKTPOOTPHUIIATEIHHBINA aTOM;

B) CBs3b, 00pa30BaHHAs MApO AIEKTPOHOB, TPUHAICIKAIIEH OTHOMY aTOMY M BAKAaHTHOM STUCHKOM
IPYroro aToMa;

T') CBA3b MEKY HaXOIAIIMMHUCS B y3JIaX PEIIETKH aTOMAMU U MOHAMH, yJIE€P>KUBAEMbBIMH ObICTPO
MePEeMEIAIOIIMMUCS 3JIEKTPOHAMHU.

20. C kakuMH BEILECTBAMU PEarupyr0T OCHOBaHUs?
a) TOJBKO C KUCITIOTaMH

0) C KHCIIOTaMH U OCHOBHBIMH OKCHIaMHU

B) C KHCJIOTaMH U KUCJIOTHBIMU OKCHJIaMH

21. Ykaxute ampoTepHOE OCHOBAHHE:
a) NaOH

6) KOH

B) Zn(OH)2 +

22. Cl10XHBI€ BEIIECTBA, KOTOPHIE COCTOST U3 aTOMOB METAJIOB U THIPOKCOTPYIII, HA3bIBAIOT:
a) KUCJIOTHI

0) conu

B) OCHOBaHUs +

23. Peaknus, ypaBuenue koropoit: 2KOH + H,SO4 — K,SO4 + 2H,0 sBasiercs:

a) oOMeHa, oOpaTumas

0) oOMeHa, KaTaTUTHISCKOM

B) oOMeHa, HeoOpaTumas

T') OKHCIIUTEIbHO-BOCCTAHOBUTEIHHOM, OOMEHa.

24. Kako# % KOHLEHTpauuu pacTBOpa, €Ciu u3BectHo, 4to 300 r pactBopa coaepskar 30 r xyopuaa
HaTpHUL:

a) 20%

0) 1%

B) 10% +

25. K peakiusam coeIMHEHUS] OTHOCUTCS:

a) KOH + HNO3; = KNO; + H,0;
6) Cu(OH), = CuO + H,0
B) CaO + H,0 = Ca(OH),

26. CoctaBbTe (hOpMYIIBI OPTAHUYECKUX BEIECTB:
a) 2-metunoyreH-1;

0) 2,3-TUMEeTHUIITCKCaH;

B) 4,5-nuaTRHUITENITEH-3;

r) 3-3THiIOyTaHo- 1.



27. Omnpenenute 00beM YIIIEKUCIIOT0 ra3a, KOTOPbIH 00pa3oBasics IPU B3aUMOCHCTBUU a30THOU
KHCIIOTBI M TEXHHUYECKOro kapboHaTa kanbuus Maccoit 300 1, coaepkariero 25 % npumeceii.

28. Haitnure MonekynsapHyio GopMyiy yrieBoaopoja, coaepxaiiero 85,7% yranepona u 14,3%
BOJIOPO/1a; OTHOCUTEIbHAS IJIOTHOCTH 110 BOJOPOY paBHa 28. YcraHoBuTe MO (GOpMYyIie, OTHOCUTCS JTU
3TOT YIJIEBOJOPO]I K MPENEIbHBIM.



4 Cucrema oueHnBanusi komiuiekta ®OC Tekynero KOHTpPOJIsi ¥ MPOMEKYTOYHOM
aTTecTanuu

[Ipu onleHMBaHWM MPAKTUYECKONU U CAMOCTOSITEIIBHOM PabOThl 00YJarOIIeTocs
YUUTBIBACTCS CEAyIONIee:

- Kauecmeo 8blNOJIHeHUs NPAKMUYecKol yacmu pabomol,

- Kayecmeo ogopmaeHus omuema no pabome;

- Kauecmaeo YCMHbIX 0MEemos Ha KOHMPOJIbHbLE BONPOCHL NPpU 3aujume padomol.

Kaxapiii BUJ paboThI OIEHUBAETCSI 110 TATH OaThbHOU IIKaJIE.

«5» (OTIMYHO) — 3a TIIy00KOE U TIOJIHOE OBJIAJICHUE COICP)KaHUEM YUEeOHOT0 MaTepurarna,
B KOTOPOM 00YYarOIIuiics CBOOOTHO U YBEPEHHO OPUECHTUPYETCS; 32 YMEHHUE TPAKTUICCKH
MPUMEHSTh TEOPETUUECKIE 3HAHMsI, BBICKAa3bIBaTh U 0OOCHOBBIBAThH CBOU CyXAeHUs. OLeHKa «5»
(OTJIMYHO) TIpeIoiaraeT IPaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«4» (XOpoI110) — ecIIi 00YJAIONIUHACS TTOJTHO OCBOMJI YUCOHBI MaTepual, BiIaeeT
HAYYHO-TIOHSATHIHBIM almapaToM, OPUEHTUPYETCS B U3yYEHHOM MaTepuase, OCO3HAaHHO
MPUMEHSIET TEOPETUUECKHE 3HAHUS Ha IPAKTHKE, FPAMOTHO M3JIaraeT OTBET, HO CO/IEPKaHUE U
¢dbopMa oTBEeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (YIOBJIETBOPUTEIHHO) — €CJIM 00yUaIOIIHUIACS OOHAPYKMBAET 3HAHWE U TOHUMaHUE
OCHOBHBIX MOJIOKEHUH y4eOHOTr0 MaTepraa, HO U3JIaraeT ero HeMmoJHO, HEMOCIE0BATENBHO,
JIOITYCKaeT HETOYHOCTH, B IPUMEHEHUH TEOPETUUECKIX 3HAHUN IIPU OTBETE Ha MIPAKTHKO-
OpPUEHTUPOBAHHBIC BOMPOCHL, HE YMEET JOKa3aTeIIbHO 00OCHOBATH COOCTBEHHBIC CYXKICHHSI.

«2» (HEYJOBJICTBOPUTEIILHO) — €CJTM O0YUYAIOIIMICS UMEET pa3po3HEHHEIE,
OeccrcTeMHBIC 3HAHMUS, JJOMMYCKAET OIMTMOKH B ONPEIeICHIH 0a30BbIX TOHITUN, UCKAXKAET UX
CMBICJI; HE MOXKET MPaKTUYECKH MPUMEHATh TEOPETUYECKUE 3HAHUS.

Kpurtepun oneHuBaHus HTOTOBOI KOHTPOJILHOM padoThI

«5» (OTIMYHO) — 3a TIy00KOE U TIOJIHOE OBJIAJICHNE COMIEP)KaHNEM yUueOHOTO MaTepuaa,
B KOTOPOM OOyUarouiicss CBOOOTHO U YBEPEHHO OPUCHTUPYETCS; 32 YMEHUE PAKTHUECKH
MPUMEHSTh TEOPETUUECKIE 3HAHMSI, BRICKAa3bIBaTh U 0OOCHOBBIBATH CBOM CyXAeHUs. OLeHKa «5»
(OTJIMYHO) TIpeIoiaraeT IPaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«4» (xopo110) — eciii 00yJarOIIHUICS TIOTHO OCBOMJI YUE€OHBIN Marepural, BiajieeT Hayd-
HO-TIOHSATHITHBIM aIapaToM, OPUCHTUPYETCS B U3yYEHHOM MaTepHale, OCO3HAHHO MPUMEHSIET
TEOpeTUUECKHe 3HAaHUs Ha IPaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO coepxaHue u popma
OTBETa UMEIOT OT/ICThbHBIE HETOYHOCTH.

«3» (YIOBIETBOPUTEIHHO) — €CITU 00yUaOIUIACs OOHAPYKUBAET 3HAHUE M TOHUMAaHHUE
OCHOBHBIX TOJIOKEHUH y4eOHOTO MaTepuaia, HO 3J1araeT ero HeMoJIHO, HEeMOCIe0BaTeIbHO,
JOTTYCKaeT HETOYHOCTHU B MPUMEHEHUHU TEOPETUYECKUX 3HAHUM MPU OTBETE HA MPAKTHKO-
OpPUEHTUPOBAHHBIC BOMPOCHL, HE YMEET JOKa3aTeIIbHO 00OCHOBATH COOCTBEHHBIC CYXKICHHSI.

«2» (HEyIOBJIETBOPUTEIHHO) — €CITH 00YJaIOMUCI UMEET pa3pO3HEHHbBIE, OECCHCTEM-
HBIC 3HAHHUS, JOMYCKAeT OMIMOKH B ONPEEIICHUH 0a30BhIX MOHSATHH, HCKAXKAET UX CMBICH; HE
MOJKET MPAKTHYECKU MPUMEHSATh TEOPETUUECKHUE 3HAHMUS.

Tecm oyenusaemcs no namu 6AIbHOU WKaAe CLe0yIOWUM 00PA30M: CIMOUMOCHb
Kaxcooeo eonpoca 1 6ann. 3a npasunvhuiii omeem cmyoenm noayuaem I 6ann. 3a Hegephbili
omeem unu e2o omcymemeue 6aibl He Ha4UCIaIomcs.

Oyenka «5» coomeemcmeyem 86% — 100% npasunvrvix omeemos.

Oyenka «4» coomeemcmeyem 73% — 85% npasuibHvix omeemos.

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

Oyenka «2» coomeemcmeyem 0% — 52% npasunbhvix omeemos.



