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I ITacopTt poHIOB OLIEHOUYHBIX CPEACTB

1. O6aacTh NpUMEHEHU

®oHj oneHouHbIX cpeacTs (POC) npeaHasHaueH 1)1 IPOBEPKU PE3YJIbTATOB OCBOCHHUS
qucuumuinabl BYJ1.07 XuMus, BXOASIIEH B COCTaB MPOTrPaMMbI MOJITOTOBKH CIEUAIUCTOB CPEAHETO
3BeHa 1o cnenuanbHoctu 40.02.01 Ilpaso u opeanuzayus coyuanvrho2o obecneyernus. OObeM 4acoB Ha
ayIUTOPHYIO HArpy3Ky MO AUCITUIUTHHE &.

2. O0beKTHI OLIEHUBAHNS — Pe3YJIbTAThl OCBOCHUS TUCIHILINHBI

®OC 1O3BOJISIET OLIEHUTD CIIECYIOIINE PE3YIbTAThl OCBOEHHUS NUCIUTIIINHBI:

JIMYHOCTHBIX:

Oco3HaHue 00yJaroIMMHCS POCCUUCKON TPakIaHCKON UIEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEIEIICHHUIO;

Hannuue motuBanuu Kk 00y4eHHUIO;

LenenanpaBieHHOE pa3BUTHE BHYTPEHHUX YOEKIEHUHN JINYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ UCTOPHUYECKUX TPAAULIUI 0a30BOM HAYKU XUMUHU;

I'oToBHOCTB U CIOCOOHOCTH 00YYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH JESATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIIMMH [[ETOCTHOW CUCTEME XUMUYIECKOTO 00pa30BaHUs;

Hanunuue npaBoco3HaHMs 3KOJOTHYECKON KyJIbTYPbl M CIIOCOOHOCTH CTaBUThH 1IEJIU U CTPOUTH
YKU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MpeAMeTa « XUMHUsD JOCTUTAIOTCS B €IMHCTBE YUeOHON U
BOCITUTATEIbHOU I€ATEIbHOCTU B COOTBETCTBUU C TYMAaHUCTUYECKUMHU, COUUOKYIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU [IECHHOCTSIMU M UJ€aIaMU POCCUNUCKOT0 TPak1aHCKOT0 O0IIeCTBa, MPUHITHIMU B
o0miecTBe HOpMaMH U TIPABHJIAMU TIOBEJIEHUS, CIIOCOOCTBYIOIIMMH MPOIIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYaIOLTUXCA.

JIM4HOCTHBIE Pe3yIbTAaThl OCBOCHHUS MpeAMETa « XUMHSD OTPAXKAIOT CPOPMUPOBAHHOCTD OTIBITA
M03HABATEJIbHOM U MPaKTUUECKON AesITeIbHOCTH 00YyYaIOIIUXCs 110 peaanu3alui MPUHATHIX B O0IIECTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTHU:

1) I'paxkraHCKOTO BOCTIMTAHMS:

Oco3HaHus 00yYarONIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 005S3aHHOCTEH, yBAXKCHUS K 3aKOHY U
MIPaBOMIOPSIKY;

[IpencraBieHus o couuagbHBIX HOPMaxX U MpaBUiIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE;
['0TOBHOCTH K COBMECTHOI1 TBOPUECKOH AESITEILHOCTH IPU CO3TaHUH YU€OHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CrocoGHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTyMEHTHI IPYTUX MPU
aHaJIM3€e Pa3INYHbIX BUIOB YUEOHOU EATEIBHOCTH,

2) [TaTproTHYECKOTO BOCTIMTAHUS:

[{eHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACJIEANIO OTEUECTBEHHOM XUMUU;

yBa)XKEHUS K MPOIIecCy TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHS] XUMUHU, OCO3HAHUS
TOT0, YTO JOCTHKCHHSI HAYKU €CTh PE3YJIbTAT JIUTEIBHBIX HAOIIOICHU N, KPOITOTINBIX
SKCHEPUMEHTAIBHBIX [IOUCKOB, IOCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTUKOB; HHTEPECA U MO3HABATEIbHBIX
MOTHBOB B MTOJIy4€HUU U MOCJIEIYIONIEM aHAIH3e HHPOPMAIIHH O TIEPEIOBBIX TOCTHKEHHSIX
COBPEMEHHOMN OTEYECTBEHHOW XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

HpaBcTBEeHHOr0 CO3HaHUS, ITUHYECKOTO MOBEICHHS;

CrocoOHOCTH OIICHUBATh CUTYAIIUU, CBSI3aHHBIC C XUMHUUECKHMH SIBIICHUSIMU, H IPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

['oTOBHOCTHM OLIEHHBATh CBOE MOBEJAECHUE U MOCTYIIKA CBOMX TOBAPHILEH C MTO3UIUN
HPaBCTBEHHBIX U PABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) ®opMupoBaHUs KyJIbTYpPBbl 310POBBS:



[ToHrMaHMs LIEHHOCTEH 310pOBOro U 6e30MacHOro 00pasa KHU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

Cobnronenus npaBuil 6€30MaCHOT0 0OpalleHus ¢ BEIIeCTBAMH B OBITY, ITOBCEHEBHOM KU3HU U B
TPYAOBOM IESATEILHOCTH;

[ToHrMaHMsI IEHHOCTH MTPABUJI MHIUBHUIyaJIbHOTO M KOJUJIEKTUBHOTO O€30I1aCHOTO ITOBE/ICHUS B
CUTYaLUAX, YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIECH;

Oco3HaHus MOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS aJIKOT oI,
HapKOTUKOB, KypEHHUs);

5) TpynoBoro BocluTaHus:

KoMMyHHKaTHBHOM KOMIIETEHTHOCTH B Y4EOHO-HCCIIEA0BATENbCKON €A TEIbHOCTH,
00LIECTBEHHO M0JIE3HOM, TBOPYECKOM U IPYTUX BUAAX AEATENBHOCTH;

VY CcTaHOBKM Ha aKTMBHOE YYacCTHE B PEIICHUN IPAKTUUECKUX 3aj[ad COLIMaIbHOU
HalpaBJIEHHOCTH (B PaMKax CBOETO KJlacca, IIKOJbI);

WHuTepeca k mpakTHYECKOMY M3yUYeHUI0 Ipodeccuil pa3InyHoro poja, B TOM YUCIIE HA OCHOBE
IIPUMEHEHUS IPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBaxkeHUs K Tpyay, JIOIIM TpyAa U pe3yJbTaTaM TPYJ0BOH NesTEIbHOCTH;

I'oTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUAYaIbHON TPaeKTOpUH 00pa3oBaHus, Oy ayei
npodeccuu 1 pean3ali COOCTBEHHBIX )KM3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) DKOJIOTUYECKOTO BOCITUTAHUSA:

DKOJIOTHYECKH 11€J1eCO00pa3HOro OTHOLICHHS K IPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3eMiIIe;

[ToHumanwus r7100aTBHOTO XapaKTepa HIKOJOTHUECKUX MPOOIIeM, BIUSIHUS SKOHOMUYECKHX
MPOIIECCOB HA COCTOSIHUE MTPUPOJTHOMN U COLIMATIBHOM CPEIBI;

Oco3Hanust HeOOXOAMMOCTH UCTIONIB30BAaHUS JOCTH)KEHUH XUMUH ISl PELICHUs] BOIIPOCOB
PalMOHAIBHOTO PUPOIOIIOJIB30BAHNS;

AKTHUBHOI'O HENPUATHUS JEHUCTBUI, IPUHOCALINX BPE OKPYKAIOLIEH IPUPOAHON Cpelle, yMEHUS
IPOrHO3UPOBATh HEOIATONPUATHBIE SKOJIOTMYECKUE TIOCIEACTBUS TPEANPUHUMAEMbIX JIEUCTBUN U
IIpe0TBpallaTh UX;

Hanuuus pasBuTOro 3K0J10rMu4ecKOro MbIIUICHHS, IKOJIOTUYECKOM KYJIbTYphl, ONbITa
JEATEIIBHOCTH SKOJIOTMYECKON HAlpaBIECHHOCTH, YMEHUS PyKOBOJICTBOBATHCS MMH B I103HABATEIbHOM,
KOMMYHHUKATUBHOW U COLUATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSITh
ujaeosoruu xemohoouu;

7) LlerHOCTH HAYYHOTO MMO3HAHUS:

CdhopMupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HAyKH 1 0OILECTBEHHON MPAKTHKHY;

[Tonumanus cneru@UKY XMMHUU KaK HAyKH, OCO3HAHUs €€ pojiu B (POPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOTO MBIIIEHUS, CO3/IaHUU 1IEJIOCTHOTO IPECTABICHUS 00 OKPYXKAIOIIeM MUpe
KaK O €JMHCTBE MPUPO/IbI U YEJIOBEKa, B O3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEN U peIIeHUH MTPpobiemM
COXpPaHEHHUs IPUPOJIHOTIO PABHOBECHUS;

VY6ex1EHHOCTH B 0COO0H 3HAUMMOCTH XUMHH JJIs1 COBPEMEHHOW [IUBHIIN3AIIUM: B €&
FYMaHUCTHYECKOW HAIIPABJIEHHOCTH U Ba)XHOU POJIM B CO3JJaHUH HOBOM 0a3bl MaTepuabHOM KYyJIbTYpPHI,
peLIeHUH TT100aJIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPbEBOI, YHEPIeTUUECKOIA,
MUIIEBON U 3KOJOTUYECKON O€30MacCHOCTH, B Pa3BUTUU MEIULIMHBI, 00€CIIE€YEeHUH YCIOBUHN YCIIEITHOIO
TPYy/a ¥ 3KOJIOTHYECKH KOM(POPTHOI KU3HU Ka)KJ0r'0 YjieHa O0IIeCTBa;

EcTtecTBeHHO-HayYHOU I'paMOTHOCTH: IOHUMAHUS CYLTHOCTH METOOB [T03HAHUS, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIIOIb30BaTh MOJyYaeMble 3HAHUS JUIs aHAIN3a U OObICHEHUS
SBJIEHUI OKPY>KaOILIEro MUPA U IPOUCXOASIINX B HEM U3MEHEHUN, YMEHHUS JieNlaTh 000CHOBAaHHbBIE
3aKJIFOYEHUS] HA OCHOBE HAYYHBIX (PAKTOB U UMEIOLIMXCS TAaHHBIX C LIEJIbIO MOJIY4YEHUS IOCTOBEPHBIX
BBIBO/JIOB;



CriocoOHOCTH CaMOCTOSITENILHO UCIIOJIb30BaTh XUMHUECKUE 3HAHUS IS peIIeHus podiieM B
pEeaIbHBIX KU3HEHHBIX CUTYalUsX;

WHTepeca K MO3HAHUIO U UCCIIEA0BATEIBCKOM 1EATENbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHMIO U CaMOOOPAa30BAHMIO, K AKTUBHOMY
HOJYYEHUIO HOBBIX 3HAHHUH MO0 XMMUU B COOTBETCTBHH C KU3HEHHBIMH NTOTPEOHOCTSAMU;

NuTepeca k 0cOOEHHOCTSAM TpyAa B pa3inuHbIX chepax nIpodhecCHOHATBbHON NeSTEIbHOCTH.

MeTanpeIMeTHbIX: 3HAYUMEbIC JIJIST (POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCSI
MEXIUCIUIUTMHAPHBIC (MEKIIPEAMETHBIE) 00LIeHaAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOM
KapTI/IHBI MI/Ipa nu CHGHI/I(bI/IKy METOJ0B ITIO3HAHUA, I/ICHOJ'ILSYCMI)IX B €CTCCTBCHHBIX Ha}’KaX (MaTepI/Iﬂ,
BEIIIECTBO, DHEPIUs, SBIICHUE, MIPOLIECC, CHCTeMa, HayYHbIN (haKT, MPUHIIUIL, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICI0OBAHUE, HAOIIOICHHEe, U3MEPECHHE, SKCIICPUMEHT U JIPYTHE);

YHuBepcanbHble yueOHbIC AeCTBHS (T03HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYJIATUBHEIC),
obecrnieunBaroie GopMupoBaHUe (PYHKITMOHATIBHON IPAaMOTHOCTH M COLIMATILHON KOMITETEHIIUH
oOyJaronuxcs;

CnocoO6HOCTh 00YyUaOIMUXCS UCIIOIH30BATh OCBOCHHBIE MEKIMCIIUTITHHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS 1 YHUBEPCAIbHbIC yueOHbIE ACHCTBYS B IO3HABATEIHLHON U COLIUATBHON
IIPaKTHUKE.

MeTtanpeamMeTHble pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH YY€OHBIMH
IIO3HaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I n pel"y.J'ISITI/IBHBIMI/I I[eI\/'ICTBI/IfIMI/I.

Ilo3HaBaTebHbIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBUS

ba3oBble JloruyecKue JeiicTBUs:

CaMOCTOSTENbHO (POPMYTUPOBATH U AKTYaJIU3UPOBATH IPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

OTIPECIIATH eNU ACSITeNLHOCTH, 3a7aBasi HapaMeTPhl M KPUTEPUH UX JTOCTHKEHHUS, COOTHOCUTh
peSy.]’IBTaTI:I ACATCIIBHOCTH C IIOCTABJICHHBIMU ILCJIAMU,

WCIOJIb30BaTh IPU OCBOCHUU 3HAHUU MPUEMBI IOTUYECKOTO MBIIICHUS — BBIICTISATh
XapaKTepHHe HpI/ISHaKI/I HOH?ITI/II71 158 YCTaHaBJ'H/IBaTI) X B3aNMMOCBA3b, HCITIOJIB30BATh COOTBCTCTBYIOHH/IC
MOHATHUSA T O0BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHMUIA,

BI)I6I/IpaTI> OCHOBAHUA N KpI/ITepl/II/I 1A Knaccmbm{aumn BCIICCTB U XUMHNYCCKUX peaKHI/IfI;

yCTaHABIMBATh NPUYNHHO-CIIEICTBEHHBIC CBSA3H MEXKAY U3y4aeMbIMH SIBICHUSMU;

CTpOI/ITI) JIOTUYCCKUC paCCY)K}ICHI/IH (I/IHI[YKTI/IBHBIG, I[CILYKTI/IBHBIG, 110 aHaJ'IOFI/II/I), BBISIBJIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (HOPMYIHPOBATH BHIBOABI U
3aKJIFOYECHUS,;

MIPUMEHSITH B MPOLIECCe O3HAHMS, UCTIONIb3YEMbIE B XUMHUH CUMBOJIHYECKHE (3HAKOBBIC) MOJIETIH,
HpeO6paSOBBIBaTI) MOJICIBHBIC HpeI[CTaBJ'ICHI/ISI — XI/IMI/I‘IGCKI/Iﬁ 3HaAK (CI/IMBOJ’I) QJICMCHTA, XUMHNYCCKast
dbopMyna, ypaBHEHHE XUMUYECKON PEAKIIUN — IIPU PEIICHUU YUEOHBIX MO3HABATENbHBIX U
HpaKTI/I‘-IGCKI/IX 3aaa4, HpHMerITB Ha3BaHHBIC MOJCIIBHBIC Hpe)ICTaBJ'IeHI/Iﬂ JJIs1 BBISIBJICHU S xapaKTeprlx
MPU3HAKOB M3yYaeMBbIX BEIIECTB U XUMUUYECKUX PEAKIUN.

Ba3oBble ucciieoBaTeJIbLCKHE AeHCTBHS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIECTB M XUMUYECKUX PEAKIIHI;

(hopMyJIHPOBATH LIETH U 33JIaYH UCCIICIOBAHUS, HCIIOJIB30BATh ITOCTABJIICHHBIC U CAMOCTOSITEIILHO
c(hOpMyJIUPOBAHHBIE BOMPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI [T (hOpMHUPOBAHUS
THUITOTE3EI 110 npOBepKe HpaBI/IHBHOCTI/I BBICKA3bIBACMBIX CY)KI[GHI/Iﬁ;

BJIa/IETh HABBIKAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEICHUS YUEHUIECKIX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOIaTh 33 XOJA0M IIPOIecca, CaMOCTOSTSIIEHO
MPOrHO3UPOBATH €T0 Pe3yIbTaT, POPMYyIUPOBATH OOOOIICHHS U BHIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yJITaTOB MCCIIEAOBAHUS, COCTABIISATHE OOOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

MPUOOPETATh OMBIT YYCHUYECKOM MCCIEI0BATENbCKOM U IPOEKTHOM IEATEINBHOCTH, IPOSIBISATH
CHOCO6HOCTB 1 T'OTOBHOCTB K CaMOCTOfITeJ’IBHOMy HOI/ICKy METOA0B pemeHI/m HpaKTI/I‘IGCKI/IX 3ajaad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS.



Pabora ¢ nnopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOUHHUKAX MH(POpMALUH (Hay4YHO-IIONYJIsIpHast IUTepaTypa
XMMHUYECKOI'0 COZIep KaHus, CIIpaBOYHbIe M0coOus, pecypchl MIHTepHeTa), aHaIu3UpoBaTh HHPOPMALINIO
Pa3IMYHBIX BUJOB U (hOPM IpeacTaBiIeHUs, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U
HENIPOTUBOPEYUBOCTB;

(hopMyIIHpOBaTh 3aPOCHl U MPUMEHATH Pa3IMYHbIE METOBI IPU MTOUCKE U 0TOOpE HH(pOpMALIUH,
HEOOXOIMMOM /1715 BBIIOJHEHUSI YUeOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA;

MIPUOOPETATh OIBIT UCIIOJIB30BAHUS NH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUN 1
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMY IpescTaBieHust HHpopMaluu (CXEMbI,
rpaduKy, TuarpaMMsbl, TaOJIHILIbL, PUCYHKH U APYTHUE);

WCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPU paboTe ¢ XUMUYECKON HHpOpMaLIUEeii:
OPUMEHSTh MEXIIpeIMETHbIE ((PU3NUECKHe U MaTeMaTUYECKHUE) 3HAKH U CUMBOJIBI, (HOPMYIIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIOJb30BaTh U NIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HATIISATHOCTH.

KomMmyHukaTHBHBIEe yHUBepcaibHble y4eOHbIe 1eiiCTBUSA:

3aJjaBaTh BOMPOCHI 10 CYIIECTBY 00CYX/1aeMOI TEMbI B XOJI€ IUaora U/WiH JUCKYCCHH,
BBICKA3bIBaTh UJieH, POPMYJIMPOBATH CBOM MPEAJIOKEHNSI OTHOCUTENLHO BBIITOJIHEHUS IPEJIOKEHHON
3a/1a4y;

BBICTYIIATh C [IPE3EHTAIMEN pe3yJIbTaTOB 03HABATEIbHON JEATEIbHOCTH, ITOJTyUYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUN XUMUYECKOIO SKCIIEPUMEHTA,
IPAKTHUYECKON paboThI 10 UCCIIEOBAHHUIO CBOMCTB M3Y4aE€MbIX BEILECTB, pealn3alli yueOHOro MpoeKTa
U (pOpMyJIMPOBATh BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MYTEM COTIacOBaHUS
HO3UIMH B X0/1€ 00CYXI€HUS 1 0OMEHA MHEHUSIMHU.

PeryasiTuBHBIC YHUBEpCaJbHbIC y4eOHbIE 1eICTBHSA

CaMOCTOSTENIbHO IUIAHUPOBATh U OCYLIECTBIIATH CBOKO MI03HABATENBHYIO JESITEIbHOCTD,
orpenenss e€ LeaH U 3aa4l, KOHTPOJIUPOBATh U 110 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh
npeJiaraeMplii aIropuT™ ASMCTBUMA MPH BBIITOJIHEHUU YUEOHBIX U UCCIIEIOBATEIbCKUX 33/1a4, BBIOUPATh
HanOosee 3((HeKTUBHBIN CIIOCO0 UX pEIIeHHs ¢ yUETOM MOIy4YeHHUs] HOBBIX 3HAHUN O BEIIECTBaX U
XUMHUYECKHUX PEaKIMIX;

OCYILIECTBJISATH CAMOKOHTPOJIb CBOEH AESTEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NpeJIMeTHBIX: PEIMETHBIE PE3YyJIbTaThl OCBOCHHUS Kypca «Opranuueckast XUMHsD OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISAIONIEH €CTECTBEHHO- HAyUYHOH
KapTUHBI MUPA, POJIM XUMHH B MIO3HAHUU SBJICHUHN NPUPOABI, B POPMUPOBAHUHU MBILIUICHUS U KyJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOIUMOM /IJIsl PEIICHHS MPAKTUICCKUX 3a7a4 U
IKOJIOTHYECKA 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpejie;

BJIAJICHHE CUCTEMOW XMUMHYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIATAOIINE TOHATHUSA
(XMMUYECKUH 2IIEMEHT, aTOM, JIEKTPOHHASI 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIHFHOCTh, XUMUYECKAs CBSI3b, CTPYKTYpHast popMmyiia (pa3BEpHyTasi U COKpaIIEHHas),
MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN 00bEM, YTIIEpOIHBIN CKelleT, GYHKIIMOHATbHAS TPYIa, paJAHKal,
W30MepHsl, U30MEPBI, TOMOJIOTHYECKHM PsAJl, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOI U a30TCOAEpKALINE
COEIMHEHUS, MOHOMED, TMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS); TEOPUU U
3aKOHBI (TEOpHsI CTPOCHUS OpraHudecKux BemiecTB A.M. byTiepoBa, 3aKOH COXpaHEHHS MacChI
BEILECTB); 3aKOHOMEPHOCTH, CAMBOJIMUYECKUH S3bIK XUMUH; MUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B
OCHOBE MOHUMAaHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SBJICHHH, (PaKTOJTOTHICCKUE CBEICHUS O
CBOICTBAX, COCTaBe, MOJTYYCHUH U OE30MTaCHOM HCIIOIh30BAHUH BaKHEUIITNX OPTraHMYECKUX BEIIECTB B
OBITY ¥ TIPAKTHYECKOM JESITEIIbHOCTH YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHbIC MPU3HAKYU MOHATUH, YCTAaHABIUBATH UX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINUE MMOHATHUS IPU OIUCAHUU COCTaBa, CTPOCHUS U
IIPEBPALLIEHUN OPTaHUYECKUX COCAUHECHUM;



c(OPMHPOBAHHOCTh YMEHHH HCIOIB30BATh XUMUUECKYI0 CUMBOJIUKY JUIsI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (popMy OpraHu4ecKiX BEUIECTB U
YPaBHEHUI XMMHUYECKUX PEaKLIUH, U3rOTaBIUBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB JUIS
WUTIOCTPALIMU UX XUMUYECKOIO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATH PUHAICKHOCTh U3YUEHHBIX OPraHMYECKUX
BELIECTB 10 UX COCTAaBY M CTPOEHUIO K ONpe/IeIEHHOMY KilacCy/TpyIe

coeIMHEHUH (YTIeBO0PO/Ibl, KUCIOPOA U a30TCOACpKAIUE COSTUHEHHUS], BBICOKOMOJIEKYISIPHbIE
COEIMHEHMS ), JaBaTh UM Ha3BaHUs 10 cucreMarndyeckoit HomeHkiarype (IUPAC), a Takyke npuBOAUTD
TPUBHAJIbHBIE HA3BaHUS OT/IETIbHBIX OPIraHUYECKUX BELIECTB (3TUIIECH, IPOIUIIEH, alleTHIICH,
STWIEHIJIMKOJIb, NIULEPHH, heHoI1, GopMaibAeru, alueTalbIeru/l, MypaBbiHasi KUCJIOTa, YKCYyCHAs
KHCJIOTA, OJICMHOBAsI KMCIIOTa, CTEapUHOBAask KUCIIOTA, TIII0K03a, (PPYyKTO3a, Kpaxmal, HeJlUIrI03a,
[JIMLHKH);

c(OPMHUPOBAHHOCTh YMEHHSI ONPEAEIATh BUIbl XUMUYECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSATH MOJIOKEHHS TEOPUH CTPOCHUS OPIraHUYECKUX BEIECTB
A.M. bytneposa 1151 00bsSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH
COXPAHEHHUsI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (pU3NUECKHe U XUMUYECKHE
CBOWCTBA TUITMYHBIX MPEACTABUTENCH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, MPONWIJICH, alleTWiieH, OyTaaueH- 1,3, metunOyTtaauen- 1,3, 6eH3071, METaHOJI, 3TAHO,
STUJICHIJIMKOJb, TIULEPHH, (EHOI, alleTalbIer /], MypaBbUHAas U YKCYCHAsl KUCIIOTHI, IJII0K03a,
Kpaxmall, 1IeJUTI0JI03a, aMUHOYKCYCHasl KHCII0Ta), WIUTFOCTPUPOBATH FEHETUYECKYIO CBS3b MEXAY HUMU
YPaBHEHUSIMU COOTBETCTBYIOLIMX XUMHUUECKUX PEAKIMH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKHU YTIIEBOIOPOJAHOIO ChIPhS (HEPTD,
HOPUPOAHBIN ra3, yroiyb), CiocoObl UX nepepaboTKH U MPAKTUUECKOE IPUMEHEHHE IPOTYyKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTH YMEHHH ITPOBOANUTH BHIYUCICHUS 10 XUMUYECKUM YPaBHEHUAM (MacCCHhl,
00BbEMa, KOJTMYECTBA UCXOAHOIO BELIECTBA MU MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O U3 MCXO/IHBIX BEILECTB WM MPOAYKTOB PEAKIIMHN);

c(hOopMUPOBAHHOCTh YMEHHUH BJIAJIETh CUCTEMOM 3HaHUM 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCHIOJIb3YEMbIX B XUMHHM [IPU U3yUEHHUH BEIIECTB M XUMUUYECKHUX SIBICHUN (HaO0eHNE,
U3MEepeHHe, SKCIIEPUMEHT, MOJICIMPOBAHKE), UCIIOIb30BaTh CHCTEMHbIE XUMUUECKUE 3HAHUS JUIS
MPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHH cOOII01aTh MPaBHIIa MOJIb30BAHUS XUMHUECKOM MOCY 101 1
nabopaTopHBIM 000PYI0OBAaHHEM, a TAK)KE MTpaBuiIa OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMHU 10 BBIIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOIHITh XUMUUECKHUH SKCTIEPUMEHT
(mpeBpalleHnsl OPraHNYECKUX BELIECTB IPU HarpeBaHUM, MOJYyYCHHUE ITUIICHA U U3YUECHUE €Tr0 CBOICTB,
KayeCTBEHHbIE PEAaKIIM1 OPraHMYECKHUX BEIIECTB, JCHATYpallls OEJIKOB IIPH HarpEeBaHUHU, [[BETHbIE
peakiuu 6eJIKOB) B COOTBETCTBUH C MPABUIIAMU TEXHUKH O€30M1aCHOCTH MPH 00pallleHUH C BeIECTBAMU
U J1abopaTOpHBIM 000PYAOBaHUEM, IPECTABIIATH PE3YJIbTAaThl XMMUYECKOTO SKCIIEPUMEHTA B popMme
3aIlMCH YPaBHEHUM COOTBETCTBYIOIINX PEAKIMIA U GOPMYIHPOBAThH BHIBOJIBI HA OCHOBE 3THUX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh YMEHHUHM KPUTHUECKU aHATM3UPOBATH XUMUUECKYIO HH(OpMaIHio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHpopmanuu, UHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTh YMEHHH COOII01aTh MPaBHIIa 3KOJIOIMYECKH LIEI1eCO00pa3HOro MOBEICHHS B
OBITY U TPYAOBOH JEATEIBLHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3/10POBbsSI U OKPYXKAIOIIEeH NpUpoaHON
Cpellbl, 0CO3HABATh ONACHOCTh BO3ACHCTBHS HA XKUBbIE OPIraHU3MBbI ONPEICIIEHHBIX OPIraHUYECKUX
BElIECTB, MOHUMast cMbicil nokazatesns [1/IK, noscHaTh Ha nmpuMepax crocoObl YMEHbLICHUS U
IIPEIOTBPALICHMSI UX BPEIHOTO BO3/IECHCTBUS HA OPTaHU3M YEJIOBEKA;
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U1l 00yYaroIUXCs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS: YMEHHE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBICHUI;

JUISL CJICNIBIX U CJIA0OBUASIINX 00yUarOIIUXCS: YMEHUE HCIIOIb30BaTh PEIbe(YHO TOUCUHYIO
cuctemy o0o3Hauenuii JI. bpaiiis s 3anucu XuMudeckux (Gopmyit.

[IpenmeTHble pe3yiabTaThl OCBOCHUS Kypca «O01as 1 HEOpraHMUecKass XUMHUs OTPaXKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN: O XUMUUECKOU COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHH B MIO3HAHUU SBJICHUI MPUPOABI, B JOPMUPOBAHUHU MBILUICHUS U KyJIbTYpPbI
JUYHOCTH, €€ PYHKIIMOHATbHONU I'PaMOTHOCTH, HEOOXOIMMOM JIIsl peIIeHUs TPaKTUUYECKHUX 3a]a4 U
9KOJIOTUYECKH 0OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOTHON CpEIe;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOPask BKIKOYAET: OCHOBOIIOJIATAIOIINE ITOHATHS
(XMMHUYECKHUH 3JI€MEHT, aTOM, MU30TOIl, S-, P-, d- 3eKTPOHHbIE OPOUTAIIN AaTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIN 00BEM, BaJIEHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b
(KoBaJIeHTHAs, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAS), KPUCTAJUIMYECKAsL PEIIETKA, TUITBI XUMUYECKUX
peaKiuii, pacTBOP, SJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, MIEKTPOIUTHIECKAS TUCCOLUALMS, OKUCIIUTEIND,
BOCCTaHOBHUTEIIb, CKOPOCTh XUMUUYECKOW PEAKLINU, XUMUUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpHUs
3JIEKTPOJIUTUYECKON AUCconrannu, nepuoandeckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUSI MacChl
BEIIIECTB, 3aKOH COXPAHEHHUS U MPEBPALLCHUS SHEPTUHU NIPH XUMUYECKUX PEAKLUAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHHUS, JIEXKAIINE B OCHOBE IOHUMAHUS
OPUYMHHOCTU M CUCTEMHOCTU XUMHUECKUX SIBJICHUN, (PaKTOIOIMYECKHE CBEACHUS O CBOMCTBAX,
coCTaBe, NOJyYeHUH U 0€30I1aCHOM HCIOJIb30BaHUU BaXKHEUIINX HEOPraHMUECKUX BEIIECTB B OBITY U
[IPAKTUYECKOU NEATEIbHOCTH YEJI0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKT€PHbIE PU3HAKYU MOHATUHN, YCTaHABIUBATD UX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLME ITOHATHUS IIPU ONMCAHUY HEOPIaHUYECKUX BELIECTB U UX
IIPEBPAILCHUI;

c(OPMHPOBAHHOCTH YMEHHH HCIOIH30BATh XUMUUECKYIO0 CUMBOJIUKY JUISl COCTABJICHUS (OPMYT
BEUIECTB U ypaBHEHUN XUMUUYECKUX peakluid, cucremarnyeckyro HomeHkIaTypy (IUPAC) u
TpPUBHAJIbHBIE Ha3BaHUS OTAEIbHBIX HEOPTAHUYECKUX BEIIECTB (YrapHBbIi ra3, yrieKHCIbli ra3, aMMHax,
raméHasi U3BeCTb, HerauéHasi U3BECTh, IUTHEBAs COJIA, MUPUT U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHI ONpEAEISATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAs, HOHHA,
MeTaJuIn4ecKas, BOJOPOHAS) B COEAUHEHUSX, TUIl KPUCTATMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKyJIsipHAasi, HIOHHAs!, METa/NIMYeCKas), XapaKTep Cpelibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh IPUHAAJICKHOCTh HEOPTraHUYECKUX BEIECTB M0 UX
COCTaBY K OIpeNIeIEHHOMY KJIacCy/TpyIIie COeAMHEHUH (IIPOCThIe BELIECTBAa — METAJUIbI U HEMETAILIbI,
OKCH/Ibl, OCHOBaHMsI, KUCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICI Nepruouueckoro 3akona /.M. Menneneesa u
J€MOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOLLYI0, 00ObSICHUTENbHYIO U IPOTHOCTHYECKYIO (DYHKLUU;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh AEKTPOHHOE CTPOCHUE AaTOMOB XUMHUECKUX
snemenToB 1-4 nepuonos [lepuoauveckoit cuctembl xumuueckux snemenToB .M. Menneneena,
UCTIONB3Ys OHATHS «S-, P-, d-DJIEKTPOHHbIE OPOUTATINY», «IHEPTETHUECKUE YPOBHI», OOBACHATDH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX IEMEHTOB M UX COCIMHEHMH 110 NEPUOIaM U
rpynnaM [lepuoanueckoit cucremsl xumuueckux 3neMeHToB .M. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (ONMUCHIBATh) O00IIME XUMUYECKUE CBOWCTBA
HEOPraHWYECKUX BEILECTB Pa3IMYHBIX KIIACCOB, IIOATBEPKIAATh CYLIECTBOBAHUE N'€HETUYECKOU CBS3H
MEXy HEOPTraHHYECKUMH BELIECTBAMH C ITIOMOIIBIO YPABHEHU I COOTBETCTBYIOIIMX XUMUYECKUX
peaKLnii;

c(OpMUPOBAHHOCTh YMEHUS KIaCCU(PUIMPOBATH XUMUUECKHE PEAKIIUHU 10 PA3IMYHBIM
IpU3HaKaM (YUCITy U COCTaBYy PearupyroluX BEIIECTB, TEIIOBOMY 3((PEeKTy peakiuu, U3MEHEHUIO
CTENEHEH OKUCIIEHUS 3IEMEHTOB, 00pPaTUMOCTH PEaKUH, YYaCcTHIO KaTajlu3aTopa);



c(hOpPMUPOBAHHOCTh YMEHUI COCTABJISTh YPABHEHUSI PEAKIIUN PAa3IMIHBIX TUIIOB, IOJTHBIE U
COKpami¢HHbIC YPABHEHUS PEaKIIMi HOHHOTO OOMEHA, YYUTHIBAS YCIOBUS, IPH KOTOPBIX ATH PEAKITUU
UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUThH PEAKIIMH, IOITBEPKIAOLINE KAaUECTBEHHBIHN cOCTaB
pa3IMYHBIX HEOPTraHUYECKUX BELIECTB, PACIO3HABATH ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOILKE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX
peakuuii IoCpeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOTO OaaHca ATUX PeaKIUii;

c(hOpPMUPOBAHHOCTh YMEHUH OOBIICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT
pa3IMYHbIX (DAKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTr0 pAaBHOBECHS B 3aBUCUMOCTH OT BHEILTHETO
Bo3zeiictBus (mpunnui Jle [llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XUMHUUECKHE MTPOLIECCHI, JIEKAIINE B OCHOBE
MPOMBIIUICHHOTO TIOyYEHUS! CEPHOM KUCIIOTHI, aMMHAaKa, a Tak:ke ChOPMUPOBAHHOCTD MPEACTABICHU I
00 0o0HIMX HAyYHBIX MPUHLHUIIAX U HKOJIOTUYECKUX MpolIeMax XMMUYECKOTO IPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUMCICHHS C UCTIOTB30BAHUEM TOHSATHUS «MAaCcCOBast
JI0JIs1 BEIIECTBA B PacTBOPE», O0BEMHBIX OTHOLIEHUH ra30B MIPU XUMUUECKHUX PEAKIIHIX, MacChl
BEIIECTBA UM 00BbEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJTHOTO U3
Y4aCTBYIOUIMX B PEAKIMH BEILIECTB, TEIJIOBOro 3¢ (heKTa peakiuyu Ha OCHOBE 3aKOHOB COXPaHEHUS
MaccChl BEUIECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTb YMEHUN COOJIIOIATh MPABUJIA MTOJIH30BAHUS XUMUYECKON TTOCYI0N 1
1ab0paToOpHBIM 000PYIOBaHUEM, a TAKXKE MpaBUiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOJHATH XUMHUECKHH SKCIIEPUMEHT
(pa3nokeHue nepokcua BoJ0opoia B IPUCYTCTBUM KaTalln3aTopa, ONpeAesieHUe cpeibl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO UHANKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIMy, PeakMi HOHHOT0 0OMEHa, KaYeCTBEHHbIE PEaKIMU Ha CyJb(aT-, KapOOHaAT- U
XJIOPUA-aHUOHBI, HA KATUOH AaMMOHMSI, pELIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMaM «MeTtauibl» 1
«Hemeramibl») B COOTBETCTBUHM C IIPABHJIAMU TEXHUKH O€30MaCHOCTH MPHU OOPAILLEHUH C BELIECTBAMU U
1a00paTOPHBIM 000PYI0OBaHUEM, MTPEICTABIATH PE3YIbTaThl XUMUYECKOT0 AKCIIEPUMEHTa B (hopme
3aMMcy ypaBHEHUH COOTBETCTBYIOIUX peakUuil U (OpMyJIUPOBATh BBIBOJIbI HA OCHOBE ATHX
pE3ynbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHAIIM3UPOBATh XUMUUYECKYIO HH(POPMAIIHIO,
MOJy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeICTBa MAaCCOBOM KOMMYHUKaLUU, THTepHET U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHUN COOJIFOIATh MPAaBUJIA YKOJIOTHYECKU LIETIECO00PA3HOTO MTOBECHUS B
OBITY U TPYAOBOH JEATEIHLHOCTH B IIEJIAX COXPAHEHHUSI CBOETO 37I0POBbSI U OKPYXKAIOIIEH MPUPOTHON
CpeJibl, 0CO3HABATh OMACHOCTh BO3/ICHCTBUS Ha )KUBbIE OPraHU3MbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbica nokazatens [1JIK, moscHATs Ha mpuMepax crmocoObl YMEHBIIICHHS U TPEIOTBPALIICHHS X
BPEIHOT'O BO3/CMCTBUSI HA OPraHU3M YEJIOBEKa;

JUISE O0YYArOIIUXCS C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHE TPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEUIECTB U XUMHUYECCKUX SIBJICHUH;

JUISL CIICTIBIX U CTa00BUASIINX OOYYAIOMIMXCS: YMEHHUE UCTIONB30BaTh peabe(HO TOUCUHYIO
cuctemy o0o3HaueHuii JI. bpaiins 11 3anucu XuMudeckux (Gopmyit.

3 ®opMbl KOHTPOJISI M OLCHKH Pe3yJIbTATOB OCBOCHUS AN CUHMIIIMHbBI

KoHTpoib 1 O11eHKa pe3yapTaTOB OCBOCHHS — 3TO BBISBJIICHHE, N3MEPEHUE U OLICHUBAHUE
pe3ynbTaTOB OCBOCHHUS IUCLIUILINHEIL.

B cooTtBercTBHM ¢ yueOHBIM T1aHOM crieniasibHOCTH 40.02.01 Ilpaso u opeanusayus
coyuanvro2o obecneyenus, paboueit mporpammoint nucuumianasl BYJ[.07 Xumus npexycmarpubaercs
TEKYIIUH U IPOMEKYTOUYHBIN KOHTPOJIb PE3YJIbTATOB OCBOCHUSI.

3.1 ®opMbI TeKyl1ero KOHTPOJIs



Texymmii KOHTPOJIb YCIIEBAEMOCTH MPEACTABISIET COOOM MPOBEPKY YCBOEHUS y4eOHOTO
MaTepuaia, peryJisipHO OCYLIECTBIIIEMYIO Ha MPOTSHKEHUHU Kypca 00yUeHusl.

Texymuii KOHTPOJIb PE3yJIbTATOB OCBOCHUS TUCLUILIMHBI B COOTBETCTBUU C paboueit
IpOrpaMMoOi U KaJleHAApHO-TEMaTHUYECKUM IIJIAHOM MPOUCXOIUT MPU UCIIOIb30BAHUH CIIETYIOLINX
00s13aTeNbHBIX (POPM KOHTPOJIS:

— BbINOJIHEHUE U 3aWUmMa NPAKmu4ecKkux pabom,

- NPOBEPKA BLINOHEHUSI CAMOCMOAMENbHOU pabombl CIYO0eHmO8,

- NPOBEpPKa 8bINOIHEHUSI KOHMPOTbHBIX PAOOM.

Bo Bpems npoBeneHust yueOHbBIX 3aHATHIA JOMOIHUTEIBHO UCIIONB3YIOTCS ClIeayonue GopMsl
TEKYIIET0 KOHTPOJIS — YCHHbIU ONPOC, peuieHue 3a0ay, mecmuposanue no memam OmoeabHblX 3aHAmMuUL.

BbinosiHeHHe U 3a1IUTa NPAKTHYECKUX PadoT. [IpakTrueckue paboThl MPOBOASTCS C LIETbIO
YCBOEHHUS U 3aKpEIUICHUs PE3yJIbTaTOB OCBOCHUSI TMCUUIUIMHBL. B X0/1e mpakTHueckoi paboThl
00yyYaroIuecs y4arcsi UCHOIb308AMb hOPMYIbl, AHATUSUPOBATNL NOLYYEHHbLE Pe3YIbIMambl U 0e1amby
8b1600bl, ONUPAACH HA MeopemuyecKue 3HAHUsL.

Crucok mpakTU4ecKux paboT:

e [IpakTnueckas padota Nel «Teopust ctpoeHus opranndeckux coenuHennii A.M. Bytieposay
[IpakTrueckas padota Ne2 «IIpenenbHbie YII€BOAOPOIbI: AIIKAHBD)

[TpakTrueckas padota Ne3 «HenpeneabHbIe YIIIEBOIOPOIbI: AIKHHBDY

[Ipaxtuyeckas padota Ne4 «IIpupoaHble HCTOYHUKH YTIEBOAOPOAOB U UX MepepaboTKar
[Tpaktuueckas padora Ne5 «OqHOATOMHBIC CITUPTHD)

[IpakTuueckas pabora Ne6 «DeHObD»

[Ipaktrueckas padota No7 «Crioxxubie 23¢upsl. Kupbn»

[Ipaxtuyeckas padota Ne§ « AMHHOKUCIIOTHI)

[Tpaktuueckas padora Ne9 «bemkm»

[Ipaktuueckas pa6ora Nel( «Ilnactmaccel. Kayuyku. Bonoknay

[Ipaktrueckas padota Nell «Ilepuoanueckuii 3akon u [lepuoanueckas cucTeMa XUMHUYECKUX
anemenToB JI.1. Menaeneera»

e  [IpaxTtuueckas padbora Nel2 «CtpoeHue BelecTBay

[TpakTtrueckas padota Nel3 «XuMHUECKUE PEAKITAN

[Ipaxtuyeckas pabora Nel4 «CKOpOCTh XUMHUECKUX PEAKLIUI»

[IpakTuyeckas padora Nel5 «OO61mast XxapakTepruCTHKa METAJUIOB MTOOOYHBIX MOATPYIIID)
[IpakTuueckas pa6ora Nel6 «O01as xapakTepucTHKa HEMETAJIIOBY

[Tpaktrueckas padota Nel7 «CBsi3b HEOPraHUYECKUX M OPTrAaHUYECCKUX BEIICCTBY
[Ipaxtuyeckas pabora Nel8 «Xumus u xKU3Hb»

Coz[epmaHHe, OTaIllbl IPOBEACHNA U KPUTCPHUH OLUCHHUBAHUA ITPAKTUYCCKHUX pa60T MpEACTABJICHBI
B MCTOANYCCKUX YKa3aHHUAX IO NIPOBCACHUIO NIPAKTUICCKUX pa60T.

IIpakTnyeckas padora Nel
«Teopusi crpoeHusi opranudeckux coequneHuii A.M. byrtieposa»

Ilesb: 03HAKOMHUTBHCS C OCHOBHBIMU MPEANIOCHUIKAMU CO3/IaHHsI TEOPHH CTPOEHUSI OPTraHUYECKUX
coenquHeHnit A.M. BytnepoBa. PaccMOTpeTh OCHOBHBIE MOJIOXKEHUS TEOPUH.

Teopust XUMHUYECKOT'O CTPOCHHS OPraHUYECKUX COSTUHEHUN PACKPHIBAET 3aKOHOMEPHOCTH U
MOPSIJIOK CBSI3W aTOMOB JPYT € IPYroM B MoJiekyJax. Pazpaborana A.M. bytiepoBeim B 1861T.
OcCHOBHBIE M0JI0’KEHUS TEOPUH.
1. ATOMBI B MOJIEKYJIaX OPTraHMYECKUX BEIIECTB COCIMHEHBI MEXKAY COO0M XUMUYECKHUMHU CBSI3IMU
B OIIPEEIIEHHON MTOCIIEJ0BATEILHOCTH COIVIACHO UX BAaJIEHTHOCTH. YTJIEPOJ B OPraHUYECKUX
COEITMHEHUSX BCET/Ia YEThIPEXBAJICHTEH.



@DopmyJibl CTPOEHUS:

a) CTPYKTypHast (popmyJia - ONUCHIBAET MOPSIIOK COEITMHEHUSI aTOMOB B MOJIEKYJIE, T.€. €€
XMUMHUYECKOe CTpoeHHe. XMMHUUYECKHE CBSA3H B CTPYKTYPHOH hopmyiie n3obpaxarot yeproukamu. CBs3b
MEXJ1y BOJIOPOJIOM U IpYTMMH aTOMaMH OOBIYHO HE YKa3bIBaeTcs (Takue (GopMyJibl Ha3bIBAIOTCS
COKpAILEHHBIMU CTPYKTYPHBIMH).

Hampumep, noinHast u coxpaieHHasi CTpykTypHble popmyiibl H-0ytana C4H o umerot Bua:

H H H H
[ I
H-C-C-C-C-H CH; — CH, — CH, — CH;
[ [
H HH H
MOJTHAsI CTPYKTYypHas opmyia COKpallleHHasi CTPYKTypHas popmyJia

0) mosnekysipHas (Opyrro) popmyna CsHio, mOKa3pIBaeT TONBKO, KAKKE SJIEMEHTHI M B KAKOM
COOTHOIIICHUH BXOJIST B COCTAB BEIIECTBA (T.€. KAYECTBEHHBIN M KOJIMYECTBEHHBIN YJICMEHTHBIN COCTAaB),
HO HE OTpaKaeT MOPAAKA CBSI3bIBAHUS aTOMOB.

2. CBoiicTBa OPraHUYCCKUX BEUICCTB 3aBUCAT HE TOJBKO OT X KAY€CTBEHHOTO M KOJUYECTBEHHOTO
COCTaBa, HO U OT MOPSJKA UX PACTIOJIOKEHHUS aTOMOB B MOJIEKYJIE, T.€. OT XMMUYECKOTO
CTPOCHHS MOJICKYJIBI.

Hampumep, H-0yTaH u n300yTaH UMEIOT OJIHY MOJEKYyIsApHYI0 popmyny CsHio HO pa3HytO
MOCJEA0BATEIBHOCTh CBA3EH

CH3z—CH,—CH,—CHjs CH3—(|3H—CH3
OyTaH CHj
r300yTaH

2.1. CnocoOHOCTh aTOMOB YIJIepoJia COEAUHSITHCS B PA3JIMUYHOM MOPSIIKE IPYT C IPYTOM U C
aToOMaMu JAPYTHX JE€MEHTOB, 00YCIIOBIUBAET SIBIICHUE UOMEPUL.

2. BemecTBa, MMEKOIINE OJUHAKOBBIN KOJTMYECTBEHHBIN U KAUECTBEHHBIN COCTaB MOJIEKYJI, HO
pa3InyHOE XMMHUYECKOE CTPOCHHE U CBOMCTBA HA3bIBAIOTCS H30MEPaMHU.

3. CymecTByeT /1Ba OCHOBHBIX THIIA U30MEPHUH — CIMPYKMYPHASL U NPOCMPAHCMBEHHASL.

4. CmpyxmypHas A30MepUs ONPEAeIIAeTCS Pa3IMYHBIM MOPSIKOM COSIMHEHHUSI aTOMOB B MOJICKYJIE.
PaznuyaroT Tpu BUAA CTPYKTYPHOI H30MEpPHH:

e  BHUJ U30MEPHUH, CBI3AHHBINA C U3MEHEHUE CTPOCHHUS YIJIEPOIHOM e, HA3bIBACTCS U3oMepuell
yenepooHoeo ckeinema (M30MepuUEH 1eTH ).

e  BHJI U30MEPHH, CBA3AHHBIN C U3MEHEHUEM MECTa PACTIONIOKEHUSI KPATHOM CBSI3M U /WJIM ATOMOB U
TpyIN aTOMOB (TaJIOT€HOB, TUAPOKCO-, HUTPOTPYIII U Jp.), 3aMECTUBIIUX aTOMbI BOJIOPOJA B
YIJIEPOJIHOM 1IENH, Ha3bIBACTCA uzomepuel nonoxcenus. Hampumep,

CH3 - CHz —CH= CHz n CH3 -CH=CH-CH
OyTen-1 OyTen-2

e Medicknaccosas usomepusi. I3oMmepbl UMEIOT OJIMHAKOBYIO MOJIEKYJIAPHYIO (OpMYITy, HO
OTHOCATCS K Pa3HbIM KJIacCaM OpraHU4eCKUX COeIMHEeHUN. Hanpumep, 3STUIIOBBINM civpT U
TUMETUIIOBBIN 3up oTBevaroT hopmyie C.HqO:

CH; - CH, - OH CH; - O - CH;
cnupm T = +78,4°C apup  Tun=-23,7°C

5. Ilpocmpancmeennas uzomepusi 00yCIOBIUBACTCS PA3IMUHBIM PACTION0KEHHUEM aTOMOB U IPYIIIT
aTOMOB B IIPOCTPAHCTBE.

[IpocTpancTBeHHast U30MEpUs OAPA3ACIACTCA Ha: a) TEOMETPUUECKYIO (YUc- U mMpanc-
M30MEPHUI0), OHa BO3MOXKHA MTPHU HAJIMYUU ABOWHOM CBSI3U B KOPHE MOJICKYJIbL:
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\ | \ /
C C C C

\

H,C H H,C CH

3
TpaHc-OyTeH-2 iHc-0yTen-2

6 ) Onmuueckas (3epKKAIbHAS), OHA B03MONCHA NPU HATUYUU ACCUMEMPUUHO20 AMOMA Y21epooa
(npu amome yanepooa 4 pazuvix 3amecmumeis,)

3. Monekymna KakJ0ro BEIIecTBa 00Ia1aeT ONpeaAeIeHHBIM XHMHYECKIM CTPOCHHUEM, KOTOPOE
MOYET OBITh YCTAHOBJIEHO XMMUYECKMMHU MeTo/1aMu. M3yyas cBOWCTBA BEIIECTBA MOKHO
OTIPEICTUTh XUMHUECKOE CTPOCHUE €TO0 MOJIEKYJIBI, & IT0 CTPOSHHIO MOJIEKYJIBI - IPEIBUICTD
CBOWCTBA BEIECTBA.

4. ATOMBI MY TPYIITBI aTOMOB, 00pa3yIOIINe MOJICKYITY, B3aHMHO BIUSIOT IPYT HA JIPyTa, OT Yero
3aBUCAT U XMMUYECKHE CBOMCTBA COCAMHEHMUS.

Teopus bytneposa siBuiach Hay4HbIM PYHIAMEHTOM OPraHUYECKON XUMUU U

crocoOcTBOBaIa OBICTPOMY €€ pa3BUTHIO. OnHpasich Ha MonokeHus reopuu, A.M. bBytnepos nan
00BsSICHEHHUE SBICHUIO H30MEPHUH, MTPEICKA3al CyIECTBOBAHUE PA3IMYHBIX H30MEPOB U BIICPBBIC
HOJIYYHIT HEKOTOPBIE U3 HUX.

3apanus:
1. Ha3BaTp BemecTBo 1o CHCTEMaTHYECKON HOMEHKIIAType:

CH g—cl, H—CH,—CH,
CH,

2. Nansl popmynsl cnemyronmux BemecT: CHy, CoHs, CsHs. OnpenenuTe BaJeHTHOCTH aToMa
yraepoaa.
3. CocTaBUTh CTPYKTYPHYIO (DOPMYJITy YIJIEBOJIOPO/a TIO €T0 Ha3BAHMIO «2,3-TUMETUIITICHTaH.
4. ns 2,2,3-TpUMeTUIITICHTaHa COCTaBUThH (DOPMYJIBI IBYX TOMOJIOTOB U IBYX U30MEPOB.

5. 3anmummre COKpPANMICHHYIO CTPYKTYpPHYIO (OpMYIJIy BEIIeCTBA C JUHCHHOW YTJIEPOIHOM
[EMOYKO, COCTaB KOTOPOTO COOTBETCTBYET MoJieKysipHOi popmyre CeHa.

CocraBbTe ISl HErO CTPYKTYpHBIE (POPMYJIBL:

a) IByX TOMOJIOTOB (C OOJIBIITUM YKCIIOM aTOMOB YTJIepOo/ia), Ha30BHTE.

0) IByX M30MEPOB, HA30BUTE.

6. Cpenu mepeurcIeHHbBIX BEIECTB HANTH TOMOJIOTH:
a) CHz - CHz - (l_‘H - CHz — CH;y 6) CH; - CH- CH- CHz - CHj
CH; 'l’_|‘H3 (_l‘Hg

CH;-CH-CH; -C
=) CHs | 2-CHs r)CH; - CH- CHz - CH-CH;3;

1 | |
CHs CHs CH;

m CHs

| 1 1 1 1
(_1H3_(:1_{'_1H=_{-_1H3 E'} {_-HG_(-H_(-H_(-HG

| I
| 1 1
CHs CH; CHs

11



7. Paccuuraiite CKOJIBKO B JI. KUCJIopoaa motpedyercs mist cxuranus 100 kr merana (CH.)

KOHTpOJII)HbIe BOITIPOCHI:
Uto Takoe BaJICHTHOCTH?

JlaiiTe onpesenenue 3MeKTPOHHOM opOuTanu?

M

UTo sABIISIETCSI TOMOJIOTaMH, a YTO H30MEPAMHU?
Korna yraepoa cuntaercs nepBUYHBIM, BTOPUYHBIM, TPETUYHBIM U YETBEPTUYHBIM?

Kakune ocHOBHBIE MMOJ0KEHUSI TOPUH XUMHUECKOTO CTpOeHUs nipemtoxmt A.M. bytiepos?

IIpakTHyeckas padora Ne2
«IIpenesbHbIE YI1€BOAOPOIbI: AJIKAHBI

Heab: popmupoBanre yMEHUI HCIONB30BATh U MPUMEHATH MEXIYHAPOAHYI0 HOMEHKIATYPY
AJIKaHOB B MPAKTHUYECKOU pab0Te, OCHOBHBIEC CIIOCOOBI UX MOTYUCHHUS.

AJIKaHBI — 3TO MpEaACIIbHBIC YITICBOAOPOAbI, COACPIKAIINEC TOJIBKO OJUHAPHBIC CBA3HU MCKIY
aromamu C—C B MOJICKYIJIC, T.C. COACPIKAINEC MAKCUMAJIbBHOC KOJIMYECTBO BOAOPO/JIA.

T'omosiornyeckmii psja aJIKaHOB

Bce ankanbpl — BelecTBa, CX0KUE MO GU3NUYECKUM U XMMUYECKHM CBOMCTBAM, U OTIMYAIOIINECS
Ha OJHY WK HeckoibKko rpynn —CH>— npyr ot apyra. Takue BelecTBa Ha3pIBalOTCSl FTOMOJIOTaMH, a
PS1 BELLIECTB, SIBJIIOIINXCS TOMOJIOTaMH, Ha3bIBAalOT FTOMOJIOTHYECKHM PSAIOM.

Camblil IepBbIii IpeicTaBUTENb TOMOJIOTHUECKOro psijia ankaHoB — metad CHy, nnmu H-CH>—H.

[IpoomKUTH TOMOJIOTHUECKUH PsiZi MOKHO, TIOCIIe0BaTeNbHO qo0aBiss rpynmny —CH,— B

YIJIICBOAOPOAHYIO ICIIb aJIKaHa.

HaszBanue aakana

Mertan

OrtaH

IIponan

byran

IlenTan

I'ekcan

I'entan

OkTaHd

Honan
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®opmy.ia ajkaHa

CH,4

C.Hs

C;Hg

C4H10

C5H12

C6H14

C-/His

C8H18

C9H20



Jexan CioHaz

O6mmast hopMyITa TOMOJIOTHYECKOTO psifa amkaHoB CnHonio.

[epBbIc YeThIpe YICHA TOMOJIOTHUYECKOTO psijia allkaHOB — ra3bl, Cs—Cj7 — )KUIKOCTH, HAUUHAS C
C,s — TBep/IbIC BEIIECTBA.

Bce ankaHsl jierde BoJibl, HE paCTBOPUMBI B BOJIC M HE CMEIIIMBAIOTCS C HEH.

CTpoeHue ajJKaHOB

B monekynax ankaHoB BcTpedaroTcst xumuueckue cBsizu C—H u C-C.

Cas3p C—H xoBanenTHas crnabomnosnspHasi, cBsizb C—C — KoBaJIeHTHas! HEMOJsIpHAs. JTO
OJTMHAPHBIE G-CBS3H. ATOMBI YTIIEpO/ia B aJIkaHaX 00pa3yIoT MO YeThIpe G-CBsi3u. ClieoBaTeNnbHO,
rubpuaM3anys aTOMOB YIIIEPOAa B MOJIEKYJIAX alKaHOB — Sp°.

VYron =109° 28’

HN3omepus ajnkaHoOB

CTpykTypHas usomepus

Jlyig ankaHOB XapaKTepHa CTPYKTYPHasi H30MepHsl — H30MepHsl YIJIePOJHOrO0 CKeJeTa.

CTpyKTypHBIE H30MEPbI — 3TO COCIMHEHHS C OJUHAKOBBIM COCTABOM, KOTOPBIE OTINYAOTCS
HOPSZIKOM CBSI3bIBAaHUSI ATOMOB B MOJIEKYJIE, T.€. CTPDOCHUEM MOJIEKYII.

H30MepbI yIi1epoaHOro cKeJieTa OTIMYAtTCsl CTPOCHUEM YIJIEPOJHOTO CKENeTa.

OnTnyeckas n3omMepust

Ecnu atom yrinepoga B MOJIEKyJI€ CBSI3aH C UETHIPbMS PA3IMYHBIMU 3aMECTUTENSIMH (aATOMaMU
WJIM AaTOMHBIMU TPYIITIAMH).

XuMHYeCKHe CBOMCTBA AJIKAHOB

1. Peakuuu 3aMenenust

1.1. 'anoreHupoBanme

AJKaHBI pearupyror ¢ XJJIOpOM U OpOMOM Ha CBeTYy WM NPH HArPeBaHUH.

[Ipu x10pHpOBaHUHN METaHA CHaYaja 00pa3yeTcst XJIOpMETaH.

XJ0pMeTaH MOXKET B3aUMOJIEHICTBOBATH € XJIOPOM M JAJIblIE C 00pa30BaHUEM JAUXJIOPMETAHA,
TPUXJIOPMETAaHA U TETpaxJIOpMETaHa.

1.2. HuTpoBaHue ajnKkaHOB

AJKaHBI B3aUMOJICHCTBYIOT € Pa30aBICHHOM a30THOM KUCIOTON MO PaIuKaIbHOMY MEXaHU3MY,
npu HarpeBanuu 10 140°C u nox naBieHreM. ATOM BOAOPO/A B aJIKaHE 3aMEIIAETCSl HA HUTPOTPYIIITY
NO..

2. Peakuum pa3jioxxeHHs

2.1. lernapupoBaHue W AeruaPOUMKIN3AI U

JerngpupoBanue — 3TO peaklys OTILEIIEHUs aTOMOB BOAOPO/a.

B kauecTBe KaTanu3aTOpOB JETHIPHUPOBAHUS HCIONB3YIOT HUKENb Ni, Tiiatuny Pt, mammaawii Pd,
okcuabl xpoma (I1I), xenesa (I11), uunka u ap.

[Ipu nerunpupoBanuu OyTaHa Moja JEHCTBHEM METANIMYECKUX KaTaaIu3aTOPOB 00pa3yercsi CMech
npoaykrtoB. [IpenmymiecTBeHHO 00pasyercs OyTeH-2.

2.2. [Tupoan3 (nerugpupoBaHue) MeTaHA

[Ipu menenHoM u utensHoM HarpeBanuu A0 1500°C metaH pa3znaraeTcs 10 NPOCThIX
BEILECTB.

IIuposu3 MeTaHa — IPOMBIIIEHHBIN CIIOCO0 MOTYYEHMSI alleTUIICHA.

2.3. Kpekunr

KpekHHT — 5T0 peakius pa3ioKeHus ajJKaHa ¢ JJIMHHOM YTIepoIHOM IIeTIbI0 Ha alTkaHbI ¢ Ooree
KOPOTKOM YIJIEpOJAHOMN LEMbIO U AJIKEHBI.

Kpekunr ObiBaeT TepMHUUYECKMI H KAaTAJIUTHYCCKHI.

Tepmuyeckuii KpeKMHI MTPOTEKAET MPU CUIBHOM HarpeBaHUM 0e3 JoCTyma BO3ayXa.

[Ipu 3TOM MOTYyHAETCSA CMECH ATKAHOB M AJTKEHOB C PA3JIMYHOMN JJIMHOMN YIIEPOIHON LIENU U
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Pa3IMYHON MOJIEKYJISIPHOW MacCOoM.
Karanurnuyeckuii KpeKMHI IPOBOJAT IIpH 0oJiee HU3KOM TeMIiepaType B IPUCYTCTBUU
karanusaTopos. [Ipouecc conpoBoxaaercs peakusIMu H30MepU3aluy U
AerugpupoBanus. Karanuzatopbl KaTaTMTUYECKOIO KPEKUHTA — LIEOJTUTHI (aJIFOMOCHIIMKATHI KalbIIHs,
HaTpus).
3. Peakuuu OKHCJICHHS AJTKAHOB
AJIKaHbI — MaJIOTIOJISIPHBIE COSAMHEHHS, TIO9TOMY IIPU OOBIYHBIX YCIOBUSX OHU HE OKUCIISIFOTCS
JTa)Ke CUIbHBIMU OKHCIUTENSIMHU (IEpMaHraHaT Kajlus, XpoMaT WK JUXPOMAT Kajus U JIp.).
3.1. ITos1HOe OKMCJIEeHNEe — TOPeHue
AJKaHBI FOPAT ¢ 00pa30BaHUEM YIJIEKHCIIOTO ra3a U Bojbl. Peakius ropeHus aikaHoB
COIIPOBO’KIAETCS BBIZIEICHUEM OOJIBIIOrO KOJIUYECTBA TEILUIOTHI.
CH4 + 202 — COz + 2H20 + Q
[IpoMblIIEHHOE 3HaYEHNE UMEET PEAKILMsI OKUCIEHHS METaHa KUCIOPOIOM JI0 IPOCTOTO
BEILIECTBA — YIJIEpOa:
CH4 + 02 —C+ 2H20
Ora peakiysi UCIIOJIb3YETCS AJIsl OMyUEHUS CaXH.
3.2. KataauTH4eckoe OKHCIeHHE
e Karanutnueckoe okucienne 0yrtaHa — IPOMBILUIEHHBIH c1OCO0 MOTYyYEHUs! YKCYCHOM KUCIIOTBHI.
o [Ilpu KaTaNUTUYECKOM OKUCICHHH METaHa KUCIOPOJOM BO3MOKHO 0OPa30BaHKE Pa3IMUHbIX
IIPOJyKTOB B 3aBUCUMOCTH OT YCJIOBHMI MPOBEAEHUS ITpoliecca U KaTanusaropa. Bo3moxxHo
o0pa3oBaHHe METaHOJIa, MypPaBbUHOTO ajbJACTHAA UIH MyPaBbUHON KUCIOTHI.
o BaxHoe 3HaueHue B IPOMBIIUICHHOCTH NMEET ITapOBasi KOHBEPCHs METAHA: OKMCIICHHE METaHA
BOJSIHBIM MapOM IIPU BBICOKOW TeMIlepaType.
[IponyKT peakuyu — Tak Ha3bIBA€MBbIM «CUHTE3-Ta3».
4. U3omepu3anus aIKaHOB
[Tox neiicTBueM KaTanu3aTtopa v PU HarpeBaHUU HEPA3BETBIICHHBIC AJIKAHBI, COJAEPKAILNE HE
MEHEee YeThIpeX aTOMOB yIJIepo/ia B OCHOBHOM 1I€TIH, MOT'YT IIPEBPAIaThCs B 0ojiee pa3BETBICHHbBIE
AJIKaHBI.
IMonyyeHnue ajiKaHoB
1. B3aumopgeiicTBHE rajiOreHaJIKaHOB ¢ MeTAJJIMYeCKMM HaTpueM (peakuus Bropua)
3710 0J1MH U3 71a00PATOPHBIX CIIOCOOOB MOMYUYSHUS aNKaHOB. [Ipy 3TOM MPOUCXOAUT yIBOCHUE
YIJIEPOJTHOTO CKEJIETA.
Peakuust Gomnbliie MOAXOAUT AJIs TOMYyUYEHUSI CAMMETPUYHBIX aJTKaHOB.
[Ipu npoBeneHnn CUHTE3a CO CMECHIO Pa3HbIX raJIOr€HAIKaHOB 00pa3yeTcsi CMECh pa3HbIX
AJIKaHOB.

3. JexapOokcumpoBanue coJieid KapOOHOBBIX KHCJIO0T (peaknus /roma)

Peaxuus /{roMma — 3T0 B3aMMOJEICTBHE COJIe KapOOHOBBIX KUCIIOT C LIEI0YaMHU ITPU
CIIaBJICHUHU.

R-COONa + NaOH — R-H + Na,COs

JlekapOokcuaIupoBaHue — 3TO OTILEIUICHUE (SITUMUHUPOBAHUE) MOJIEKYJIbl YIJIEKUCIIOTO rasa
u3 kapookcunpHOM rpynnsl (-COOH) unu opranndeckoil KUCIOTHI WM KapOOKCHUIATHOM TPYIIIHI (-
COOMe) conu OpraHu4eCKOl KUCIOTHI.

[Ipu B3aumoelicTBUY arleTaTta HaTpus ¢ TUIPOKCUIOM HATpHsl IPHU CILIABICHUH 00pazyeTcs
MeTaH ¥ KapOoHAT HATpUsl:

4. 'uapupoBaHue aJKeHOB, ATKHHOB, INKJI0AJIKAHOB, AJIKA/IE€HOB

IHosryyenne aJIKaHOB B IPOMBINLJICHHOCTH
B npomblieHHOCTH ajiKaHbl OJYYaloT U3 He(pTH, KAMEHHOI0 YIJisl, IPUPOAHOIO0 H
nonyTHoro ra3sa. [Ipu nepepa®otke He(TH UCHOIB3YIOT PEKTU(PUKALINIO, KPEKUHT U APYTHE CIIOCOOBI.
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7. 'uaposus kapouaa aarOMUHUSA
OnuH U3 croco60B NOTYYEHUsI MeTaHa — THJIPOJIN3 KapOuaa aatOMUHMS:
HanpuMmep, KHCITOTHBIN TMAPOIIN3:
ALCs + 12HCI = 4AICL; + 3CH,
WJIA BOJIHBIWA TUIPOJIN3:
ALC; + 12H,0 = 4A1(OH); + 3CH,

8. lN'asanuxkauus yris
Eme onun crioco6 mosrydeHust Metana — razudukanus TBeporo Tormmsa. [Ipotekaer mpu
HarpeBaHuU, MOJl AaBJICHUEM B IPUCYTCTBUM KaTaIU3aTopa :
C + 2H2 = CH4

3ananus

1.T'omonoruueckuii psii MeTaHa COCTaBIISIIOT yriieBoaoposl: MetaH CHa, aTan C.Hs, nponan
C;Hs, 6ytan C4Hio 1 1.1, Ecnint uncino aToMoB yriepoja B 3TUX COeIMHEHUSIX 0003HAYUTh
OyKBOH n, TO yeMy OyJIeT paBHO YKCJIO aTOMOB Bojopoza?

3anosHuTe Ta0IMILY, OJIB3YSICh NOJYYCHHBIM PE3YJIbTATOM.
HazBanue Yucsao atoMmoB Yucsio atToMoB MouaekyasipHast
yriaepoaa yriaepoaa BOA0OpPOJA dopmyiia

[y

Merau 2*¥1+2=4 CH4

OTaH
[Iponan
byrtan
IlenTan
I'excan
I'entan
OxTaH
Honan
JHexan

N=RI--NEN RE- NIV BIF " ISR )

[
[—}

2.CocraBbTe MOJIEKYJISIPHBIC (DOPMYITBI TIPEICTBHBIX YTICBOIOPOIOB, B MOJIEKYJIaX KOTOPHIX
YHUCJI0 aTOMOB yTJIepoja mocyieaoBaTeabHo Bo3pacTtaeT oT 10 go 20.

3.CocraBbTe (hopMyIibl H30MepoB, nMeromux coctaB C;His.

J51s TOro 4TOOBI HAYUYUTHCS COCTABIATH Tpadudeckre GopMyJIIbl U30MEPHBIX BEILIECTB,
3anonHuTe Tabauiy. B geBoM cronbiie 3anucan mopsaoK ASWCTBUI 1 o0paser ero BoinoiaHenus. Crpasa
OCTaBJIEHO MECTO, T7ie BbI caMOCTOATEIHHO BBIMOIHUTE 3TO JCiiCTBHE

JlaliTe Ha3BaHUS MOJyYEHHBIM U30MepaM 110 anroputmy: 1) IlponymepoBath camyro IITUHHYIO
YTIAEPOAHYIO LEMb.

2)Has3BaTh Bce paauKaibl U yKa3aTb UX MECTO B IPOHYMepoBaHHOH uenu. 3)Ha3pars
MPOHYMEPOBAHHYIO LIETIb.

4. Harmumwte MOJIHBIE U COKpAIIEHHBIE TpadudecKkue GopMyJITbl BCEX BEIIECTB, KOTOPHIC UMEIOT
coctaB CsHg. JlaiiTe Ha3BaHMsI MOJyYEHHBIM HU30MEpaM OKTaHa.
5. VI3 ipeinosKeHHBIX MOJIEKYJIIPHBIX ()OPMYJT BBIMMUIIUTE POPMYITBI ITPEACTHHBIX
yrieBogopoaoB, CsHiz; C/His; CsHis; CioHaz; CooHuasy CoHa; CsHe; CsHs., Ha30BUTE 3TH BellleCcTBa.
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KoHTpoJibHbIE BOIPOCHI:

1. KakoBbl cioco0Obl MOTyUYEHUs aJIKaHOB?

2. B uem 3akimouaeTcs cyTh cuHTe3a Bropua?

3. Kakoit ankaH Henb3s MOTYyYUTh CHHTE30M Bropia?

4. Kakue Bubl HOMEHKJIATypbl Bbl 3HaeTe?

5. CocTaBUTH CTPYKTYpHbIE (GOPMYJIIbI 2-METUIIIPONIaHa, 2,3-AUMETHI, 3,3-AMMITUITeKCaHa.
6. MoxxHO 111 U3 OyTeHa MoJIy4YuTh NeHTaH?

IIpakTHyeckas padora Ne3
«HenpenejbHbIe YIJeBOAOPOAbI: ATKAIHEHbI»

Heab: chopmupoBaTh 3HAHHUS O XUMUYECKUX CBOWCTBAX, PA3BUTh MIPAKTUYECKHE HABBIKU
COCTaBJICHUS CTPYKTYPHBIX (DOPMYJT ATKaIUECHOB M YMEHHE UM J1aBaTh HA3BaHHUE.

AJIKkaMeHbl (IUeHBI, TUEHOBBIC YTIIEBOAOPO/IbI) — COSTUHEHHUS, B MOJIEKYJIaX KOTOPBIX
NPUCYTCTBYIOT JABe JBoWHBIE cBs3u. O0mmas popmyna C,Ho,.

Knaccudukanms nueHos

Kymynupoeanusvie Ouenvt — COEITMHEHNUS, B MOJIEKYJIaX KOTOPBIX JIBE ABOMHBIE CBSI3U
pacIoyioXKeHbl Y 0THOTO U TOTO ke aroMa yraepona: CH,=C=CH—-CH,—CH; (nenmaouen-1,2)

Conpsoicentble Ouensl — COSANHEHUS, B MOJIEKYJIaX KOTOPBIX JIBE€ JTBOMHBIE CBS3U Pa3eliCHBI
onnou ipocrtoit cBsa3pto: CH,=CH-CH=CH-CH; (nenmaouen-1,3)

Uszonuposannvle OueHvl — COETUHEHMS, B MOJIEKYJIaX KOTOPBIX JBE IBOMHBIC CBS3H Pa3eICHbI
6o1ee yem ogHoi npoctoii cBa3po. CH,=CH—CH,—~CH=CH, (nenmaoduen-1,4)

CrpoeHue COnpsKeHHBIX TUEHOB

PaccmoTpuM cTpoeHue conpsKeHHOTro ankaaueHa OyragueHa-1,3. Mosekya uMeeT ImI0cKoe
crpoenwue. Bee 4 aroma C B sp’-ruOpuansaiuu, 2 1BOHHBIX cBsi3u. OHAKO JJIMHA STUX JIBOWHBIX CBA3EH
(0,135 um) 60mpIme, ueM y ankena (0,133 HM), a mpocTas cBs3b Mexay atomamu yriaepoza (0,146 am)
kopoue, 4yem cBs3b C-C B ankanax (0,154 am).

[IpoucxomuT YaCTUIHOE MEPEKPHIBAHNE T-3JIEKTPOHHBIX 00IAKOB MEXTY 2-M M 3-M aTOMaMH
yriepoja, u 4eThblpe p-opOouTaiu o0pa3yroT eIMHOE T-3JIEKTPOHHOE 001aKk0. Takol THII IepeKpbhIBaHUS
opOuTaneil Ha3bIBAIOT conpaxceHuem. YeTsipe HIeKTpOHa He JIOKAIN30BaHbI TIOMAPHO HA IBOMHBIX
CBSI34X, @ pacHpeiesICHbI B10JIb BCEH LENN — 0e10KAAU306aHbl.

CBoiicTBa CONPSDKEHHBIX JHECHOB

Tunuynble peakmuu — AEeKTPOPUIBHOE TPUCOETUHEHUE.

Peakmus ¢ n30bITKOM OpoMa:

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

[Tpu B3aumoneiicteum 1:1 obpaszyercst cMech.

OObIYHOE IPUCOECTUHEHNE!

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

ConpsikeHHOE IPUCOECTUHEHNUE!

CHZZCH—CH:CHz + Brz — CHzBI‘—CH:CH—CHzBI‘

[Ipu conpsikeHHOM NPUCOEAMHEHUH 7T-3JEKTPOHHOE 00JaK0 JMEHA Y4acTBYET B PeaKLuU
NPUCOCTMHEHUS KaK eINHOE IIeII0e.

[Honmyuyenue nueHoB

1. B nmpombItieHHOCTH OyTanueH-1,3 1 H30mpeH MorydaroT KaTaTUTHIECKUM JeTHAPHPOBAHIEM
OyTraHa u 2-MeTunOyTaHa, BhICIEHHBIX U3 (pakiuil HedTeneperoHKu.

2. byraauen-1,3 B IpOMBILUIEHHOCTH MOJIY4atOT U3 3TUIOBOro cnupra no merony C. B.
JleGenena.
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3. JIaGopaTopHBIii CIIOCOO — PEeaKIMK OTIIEIIICHHSI, HATPUMED.

[IpuMeHeHne TMEeHOB U TEPIICHOB

B npoMBIIIIIEHHOCTH AUEHBI UCTIOJIB3YIOT JIJISI MOJyYEHHS CHHTETUYECKOTO KaydyKa.

VYreBoopoibl, cofeprKaiiue ABe U 00Jee TBOMHBIC CBSI3U B MOJICKYJIE — MEPHEeHbl — IUPOKO
pacmpoCcTpaHEHbI B PACTUTENBHBIX OPraHU3Max, 4acTo 00J1a/1al0T MPHUITHBIM 3anaxoM. CMecH TepreHOB
WCIIOJIBb3YIOT B MPOU3BOJCTBE YXOB M apOMATUUECKUX OTAYIIEK, a TAKKE B MEIULIUHE.

JKu3HeHHO BaXkKeH JJIs YEIIOBEKa b-kapomuiu, KOTOPHIN MPEeBpaIlaeTCs B OPraHU3ME B BUTAMUH
A, OH COJIEpP’KUTCS B KPAaCHBIX U kKeNThIX Iofax (puc. 3). KpacHslil uBet b-kapoTuHa 00ycaoBiIeH
JUIMHHOW LIETIOYKOUN CONPSIKEHHBIX IBOMHBIX CBA3EH.

3apanus:
1. CocraBbTe CTPYKTYpHBIE (OPMYJBI YTJIEBOJAOPOIOB: a) 3-H30MPONMI-4,5-TUMETUITECNTCH-2;
0)1,2-guxnop-4-3TUnokTaaueH-2,3.
2. Hanumure CTpyKTypHBIE OPMYJIBI IBYX F'OMOJIOIOB M JIBYX M30MEpOB IMEHTEHa-1 u gaiite um
Ha3BaHU.
3. OcyuiectBuTe npeBpameHus: 0yran—>2-x10poyTaH—>0yTeH-2—>0yTaH—> IUBUHUI—>yTIEKUCIBII
ras.
4. Pemmre 3agauy: OnpenenuTe MOJEKYJISIPHYIO (GOPMYITy YIIIeBOIOPOIa, €CIIM MaccoBast OIS
yraepojaa B HeM paBHa 85,7%, a MIOTHOCTH 3TOTO BEIIECTBA cocTaBiseT 1, 25 r/m.
5. 2. Kakue u3 nNepeyucieHHbIX JUEHOB MOTYT CYIIECTBOBATh B BUJE LIUC- U TPAHCU30MEPOB:
a). Oyraauen-1,3;
0). 2-meTunOyTaauen-1,3;
B). IeHTaAueH-1,3;
r). rekcajauen-2,4;
n). 2,3-mumerunoyraaueH-1,3 ?
6. N3ompeH MOXHO MOTYYUTh ABYXCTAIUUHBIM ACTUIPUPOBAHUEM . . .
a) H-OyTaHa
0) n3o0yrana
B) 2,3-numeTmiOyTaHa
r) 2-MeTHI0yTaHa
7. Kakoe coenmnHeHHe SBISICTCS MPOIYKTOM HETIOJHOTO OpoMupoBaHus Oytanuena-1,3?
a) 1,2-mubpomOyTen-2
0) 3,4-mubpomMOyTeH-1
B) 1,4-mubpomOyTeH-2
r) 2,3-1ubpomMOyTeH- 1

IIpakTnyeckas padora Ne4
«IIpupoaHBbIe HCTOYHUKH YIJI€BOAOPOI0B H HX NepepadoTKa»

Hesab: U3y4uTh NPUPOAHBIE HCTOYHUKH YTIEBOAOPOAOB, OCHOBBI UX NepepaboTKH. PacKpbITh
CYLLECTBYIOIINE B3aUMOCBA3H (IIPUPO/Ia ChIPhS - XUMU3M IIPOLIECCa; CBOWCTBA IPOAYKTA — €TO
IPUMEHEHUE).

B npupoze yriaeBogopoas! BCTpedaroTes B BUJIE He()TH, MPUPOTHOTO Ta3a, KAMEHHOTO YIJIs.

HedTbh — MacisHUCTast KUIKOCTb OT CBETJIO-0YPOro /10 UEPHOTrO LBETA C XapaKTEPHbIM
3a1axoM MPUPOJAHOIO IPOUCXOXKIECHUS, COCTOSILAS U3 CMECH PA3JIMYHbIX YTIEBOIOPOAOB

CocraB: ajKaHbl, HUKIOAJIKAHBI, apEeHbl (ApOMaTHYECKUE YIIIEBOIOPO/bI), a30T, Cepa, BoJa U Jp.

Hedrenponykrsr: 1) cBetnbie (0eH3MH, KEPOCHH, TUTPaH), 2) TEMHBIE (Ma3yT)

[TponykThl OTy4aeMble U3 Ma3yTa: CMa304HbIe Maciia, Ba3esiuH, napaduH, achanbToBble
BELIECTBA, I'yJPOH.
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Ipupoanslii ra3 — GeclBETHBIH ra3, COCTOSAIIMN U3 CMECH Pa3IMYHBIX YTIEBOJOPOIOB
(MpenMyIeCTBEHHO U3 METaHa).

o 99% meraHa, ocTanbHOE TaH, MPOIaH, OyTaH, a30T, YIJIEKUCIbIN ra3, BoJga U T.1I.

[Ipumenenue: TomnuBo (BbAeseTcs Temiora Q), B ObITY, ChIpbe ISl XUMUYECKON
HPOMBIIIJIEHHOCTH, osydatoT caxy (C), Bonopos, alleTHiIeH, CIUPTHI, allbAETH b, KApOOHOBBIE
KHCJIOThI, FaJIOT€HOIPON3BOAHbBIE YIJIEBOAOPOIOB U JIP.

[TonyTHO-HedTsAHOM Ta3 conepkuT 10 42% MeTaHa, OCTalbHbIE JPYTUe YIIEeBOIOPOIbI.

Ero nenar Ha cmecu:

-ra30Bbli OEH3UH — COCTOUT U3 MIEHTAaHA U FeKCaHa, MPUMEHSETCs KaK TOIUIMBO JUIs IBUraTenei
BHYTPEHHET0 CTOPaHUs

- IponaH-0yTaHOBasi CMECh — IPUMEHSETCsl KaK COKMKEHHBIN ra3 B BUJIE TOIUIUBA (B OBITY U JUIs
3aI0THEHUS 3aKUTAJIOK)

- CyXOH ra3 — METaH U HEMHOI'O 9TaHa, IPUMEHSIETCS B KAUECTBE TOIUIMBA MJIM KaK ChIpbe AJIs
XUMHUYECKON POMBILIUIEHHHOCTH.

KameHHbI#i yroJib — TBEpI0€ FOPIOYEE MOJIE3HOE HCKONIAEMOE, KOTOPOE UMEET CIIOKHBIN
COCTaB.

CocraB HeTH

B 3aBucumocTtu ot MmecTopoxkaeHust HeTh UMEeT pa3IuuHbIi cocTaB. B HEE MOT'YT BXOIUTH:
aJIKaHbl, [IMKJIOAIKaHbl, apOMaTUYECKHUE YTIIEBOIOPObI.

®pakuuu HehTH

@paxuus, codupaemas ot 40 10 200°C — dpaxiyst 6eH3MHOB — COAEPIKUT YIIIEBOJOPObI OT
CsHiz no Ci1Hoa.
JlurpouHoBas ¢pakuus, cooupaemas B npeaenax ot 150 o 250 °C, comepkuT yriaeBoJoposl OT
CsHig no Ci4Hso.
Kepocunosas ppakius Bkiarouaet yrieBogopoasl ot Ci;Has 1o CisHis ¢ Temneparypoii kunenust ot 180
1o 300°C.
B cnenyromeit ppaxiuu nomyyaroT razoiiss (Beiue 275°C) — nu3enbHOE TOIIHBO.
OcTatok nociie NeperoHky HepTu — Ma3yT — COAEPIKUT YTIEBOIOPOABI C OOJIBLINM YHUCIOM aTOMOB
yriepoja (10 MHOTHX JIECSITKOB) B MoJieKyie. [locie oTronku octaercs ryipoH. Ero npumensior B
JIOPO’KHOM CTPOUTEIBCTBE.

Ileperonka nedru

Ileperonka — 370 pasneneHue HeTH Ha OTAENbHBIE (PPAKLMU IO TEMIEPATYPE KUIICHUS.

[leperonka HedTH OCYyLIECTBIAETCS B PEKTH(PUKAIMOHHOI KOJIOHHE.

[Ipouecc ocymecTBasieTcs B AByX anmnapatax: B TpyOuaroii neun Hedts HarpeBaercs a0 320-350
°C u nocTynaetr B peKTU(UKAITMOHHYIO KOJIOHHY.

BuyTpu oHa nMeeT ropU30HTaIbHbIE IEPETOPOJIKH C OTBEPCTUSIMU, TaK Ha3bIBAEMbIE TAPEIIKH.

[Tapb! He(TH MOAAIOTCS B KOJOHHY U IOJHUMAIOTCS BBEPX, MPH 3TOM MOCTEIIEHHO OXJIAKIAAI0TCS
U COKHKAIOTCSI.

Memee neTyune yriaeBo0poabl KOHIECHCUPYIOTCS BHU3Y, 00pa3ysl ra3oijieByro (ppakiuio.

Brime cobupaercst kepocuH, a 3aTeM — JUrpouH. Haunbomee etydne yrieBo10poIbl BBIXOIST
B BHU/IE€ IAPOB U3 KOJIOHHBI U CXKMKAIOTCSI, 00pa3ysl GeH3UH.

['maBHBII HEOCTATOK NEPErOHKH HepTH — Maublil BeIxo]1 OeH3uHa (He 6onee 20%).

Mas3yT neperoHsIoT B TaKUX K€ 2-yX anmnaparax Ipy BakyyMe (IIoJay4yaroT CMa304HbIe Macia,
Ba3eJuH, napapuH, ryJIpoH).

Kpexnnr Hegrenpoaykros

KpekuHr — paciieruienye yrieBoJopo10B € JJIMHHON 1ENbI0 Ha YIJIEBOAOPObl C MEHbILIEH
OTHOCHUTEIILHON MOJIEKYJIIPHON MAacCOM.

Taxoii npoiiecc Ha3pIBaeTCsI KPEKMHIoOM (110 aHTJI. crack — pacuiemiath). [IpombliieHHbIH
METO/1 KpeKuHra Obl1 n300peTeH pycckuM uHxkeHepom B. I'. Illyxoseim B 1891 r.

[Ipouecc KpekuHIa MPOUCXOJUT C Pa3pbIBOM YIJIEPOJHBIX LIeTel u oOpa3oBaHueM OoJiee
IIPOCTBIX MPEAEIbHBIX U HENPEAEIbHBIX YIJIEBOJOPOIOB.
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Hanpumep, npu KpekuHre rekcajgekaHa o0pa3ytoTcsi OKTaH M OKTEH:
CicHss — CsHis + CsHig

O0pa3zoBaBiuecs BellecTBa MOTYT pasiaratbes fanee. [Ipu KpekuHre okraHa MOTyT
oOpa3oBaThcs OyTaH U OyTeH:

CsHis — C,Hs + C4H)

A npu KpekuHre OyTaHa o0pa3yroTCsl 3TaH U STUJICH:

C:H,, — CH, + C,Hg

Paznnuaior 1Ba OCHOBHBIX BUA KPEKUHTA!

TepMuyeckuilt KpeKHHT:

Pacuienienue yrieBoopo10B MpOU3BOAUTCS IIPpU Bbicokol Temneparype (470—550°C) u
JTaBJICHUH.

beH3nH TepMHYECKOT0 KPEKHHTa COICPIKUT MHOTO HENPEACIbHBIX YTICBOAOPOAOB U 00Ia1aeT
OoJbLIeH JeTOHALIMOHHOM CTOMKOCTbBIO, YeM OCH3UH NpsAMOii eperoHku. OH MeHee yCTOWYHB MPH
XpaHEHHH, TaK KaK HENpeJebHbIE YTIIEBOIOPOIBI JIETKO OKUCIISIOTCS M MOTUMEpHU3yroTes. [loaTomy K
OCH3MHY TEPMUYECKOI0 KPEKMHIa JJOOABIISAIOT aHTUOKUCITUTEIIH.

Karanurnyecknii KpeKMHr:

Paciernienue yriaeBoJopoJ 0B MPOMCXOIUT IIPU HECKOIBKO Oosiee HU3Koi Temnepatype (450-
500°C) ¢ mpuMeHEeHHEM KaTaIn3aTopoB (amroMocinKaToB). [Iporece mpoucxoaut ¢ Gobien
CKOPOCTBIO, YeM IPH TEPMUUYECKOM KPEeKHHIe. beH31nH KaTaauThuyeckoro KpekuHra 0ojiee BHICOKOTO
Ka4yecTBa, 4eM OCH3UH TEPMUIECKOTO KPEKHHTa, TaK KaK HAPSAy C PEaKIHUAMHU PACIICTUICHUS HIIET
U30MepH3alMs U 00pazyroTCs pa3BeTBICHHBIE YITIEBOIOPO/IbI, KOTOPHIE ellie OoJiee MOBBIIAI0T
JETOHAIIMOHHYIO CTOMKOCTh OeH3MHa. B OeH31He KaTalIuTUYeCKOTro KPEeKUHIa HeNpeIeIbHbIX
YIJI€BOAOPOAOB COACPKUTCS MEHBIIIE, ¥ I03TOMY OH 0o0Jiee YCTOHYMB IIPU XPaHEHUH.

Emie ecth muposiu3 — repmudeckoe pazioxkenue (mpu remmeparype 750) yrieBogopoaoB Ha
Oosiee JieTyuHe BELIECTBA, UCIOIb3YeTCs 2 anmnapara (medb U KOJIOHHA) — IMOJIy4aloTCs aJIKEHHBI,
coAepKaliue JBOMHYIO CBA3b.

ApoMaTu3anus HepTH

[IpeBpatenue mpeaenpHbIX YTICBOJOPOIOB U IIUKIOATKAHOB HEPTH B apOMATHIECKHE
yriIeBoAopoAbl. Takxke apoMaTU3aluio Ha3bIBalOT pUGOPMHUHIOM.

Tak xak B He()TH comeprkaTcs Tak)Ke MPOU3BOIHBIC IMKIIOTEKCaHa, HalpuMep,
METUJILMKIIOTE€KCaH, TO U3 HETO MPH ITHX K€ YCIOBUAX 00pa3yeTcst MeTHIIOeH30: (TOTyo).

IlepepaboTka KAMEHHOIO YIJIfA

KamMeHnHbI# yronb nmoBepraroT KOKCOBaHMIO. DTO HarpeBaHue 0e3 J0cTyna Bo3ayxa Mpu
temneparype 1000-1400°C. IIpu kokcoBaHMM 00pa3zyeTcsi KOKE (MIOYTH YUCTHIN YIJIepo[), KOKCOBbIM
ra3 (COCTOUT MPEUMYIIECTBEHHO U3 BOJOPOa U MEeTaHa), aMMHaK, JA€rOTh, apOMaTHYECKUE
YTIEBOIOPOAA U AP.

AMMMayHasi BoAa — U3 Hee TOTOBSAT y100peHus

KamenHo-yronpHas cMoia — U3 Hee MoIy4aroT apoMaTUYecKue coequHeH st (0eH3011, TOIYOll,
deHon u ap.)

Koxkc (C) — mpuMeHsieTcs B JOMEHHBIX TIedaxX Py MPOU3BOJICTBE YyT'yHA B KAUYECTBE TOILUIMBA U
KaK BOCCTAHOBJICHHE JKeJie3a U3 ero OKCHJIA.

KoHTpoJibHBIC BONIPOCHI:

1. Kakue riaBHble IpUPOJHbIE HCTOYHUKHU YTIIEBOJOPOIOB BaM U3BECTHBI?

2. KakoB coctaB nmpupojHoro raza? [lokaxure Ha reorpaduueckoil KapTe BaxxHeHIIMe
MECTOPOKICHHUS: a) IPUPOJIHOTO rasa; 6) HeTH; B) KAMEHHOTO YIJIs.

3. Kakue npeumyniecTsa o CpaBHEHUIO € APYTMMH BUJaMH TOIUIMBA UMEET IIPUPOIHBIN ra3?
Jlig Kakux 1enei nenosib3yeTcsi NPUPOJHBIN ra3 B XUMUYECKOW MPOMBIIIIIEHHOCTH ?

4. Hanuiute ypaBHEHUsI peakLMil MOJyUYEHUs: ) alleTUIIeHa U3 MeTaHa; 0) XJIOpOIPEeHOBOTO
KayuyyKa U3 alleTUJICHA; B) TETPaxJOpMETaHa U3 METaHa.

5. UeM OTIMYAIOTCS MOMYTHBIE HE(TAHBIE Ta3bl OT IPUPOTHOIO Traza’?
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6. OxapakTepu3yiTe OCHOBHBIE IIPOYKTHI, [10Jy4yaeMbI€ U3 MOIMYTHBIX HEPTIHBIX Ta30B. [
KaKuX IeJIed OHU UCTIOJIb3YIOTCS?

7. Oxapakrepu3yiTe pocT 100bIYM: a) ra3a; 06) He)TH; B) KAMEHHOTO YIJIS.

8. HazoBuTte BaxkHele HeTEpo yKThl U YKaKUTE 00JIacTH UX IPUMEHEHUs. YeM
pa3InyaroTcs BaKHEHIINEe He(pTenpoayKThl IO XUMUYECKOMY COCTaBy?

9. Kakne cMa3ouHbIe Macia HCTIOIB3YIOTCS Ha TPOU3BOJICTBE?

10. Kak ocymiectBnsieTcs: neperonka Hetu?

11. Yto Takoe kpekuHr HepTu? CocTaBbTe ypaBHEHUS PEAKIMI pacIlenIeH sl yIiIeBOA0POIOB
CsHis u C,Hz6 ipu 3TOM IpOLIECCE.

12. Tlouemy npu npsiMoii eperoHKe HePTH yaaeTcs noayuuTs He Ooiee 20% OensuHa?

13. Yem oTiiMyaercs mpoluecc KpeKUHra HeTu OT Ipoliecca ee MeperoHku?

14. Yem oTiiMuaeTcs TEPMUYECKUAN KPEKUHT OT KatamuTudeckoro? Jlaiite XxapakTepucTuky
OEH3MHOB TEPMHUYECKOI0 M KaTaJIUTUYECKOI0 KPEKHHIOB.

15. Kak npakTH4ecKl MO>KHO OTJIMYUTH KPEKUHT-0€H3MH OT OEH3MHA NMPSAMOIL eperoHku?

16. Uem oTiinyaeTcst COCTaB ra30B TEPMUUYECKOTO U KaTAIMTUYECKOI0 KpEKUHIOB? [l Kakux
HeJsIel AT ra3bl UCIOJIb3YIOTCS?

17. Yro takoe apomarusauus Heptu? CocTaBbTe ypaBHEHHS PEAKIUH, MOSCHSIIOMUX ITOT
polecc.

18. Kakne ocHOBHBIE TPOLYKTHI IIOJY4YatOT TP KOKCOBAHUN KAMEHHOTO yIJIs?

19. Kak mosy4aroT KOKC U T/I€ €r0 UCTIOIB3YIOT?

IIpakTnyeckas padora NeS
«OnHoaTOMHBIE CIUPTHD)

]_[e.m): IIO3HAKOMUTHCA C (i)I/ISI/I‘-ICCKI/IMI/I 1 XUMHYCCKHMMH CBOMCTBaAMH OAHOATOMHBIX CITMPTOB,
HU3YyUYUTh 0coOBIe CBOMCTBA MHOTOATOMHBIX CIIMPTOB.

ATOMBI BOJIOpO/Ia B YIJIEBOJIOPOJaX MOTYT ObITh 3aMEIlleHbl Ha IPYMIbl aTOMOB, KOTOPbIE
OIIpEICIISAIOT HE TOJIBKO MPUHAAIEKHOCTh BEIIECTBA TOMY MJIM HHOMY KJIacCy COEIMHEHUH, HO U €ro
¢du3nueckre U XuMHYeCcKHe cBoicTBa. Takue rpynmnsl Ha3bIBAIOT PYHKYUOHANLHBIMU.

[Ipon3BoiHBIE YTIEBOIOPOAOB, B KOTOPBIX OJMH MM HECKOJIBKO aTOMOB BOJIOPO/1a 3aMEILIEHbI
Ha ruApokcuibHyo rpynny — OH, Ha3bIBalOT cnupmamu.

B 3aBucumocTu oT THIA YIIIEBOJAOPOAHOIO pajivKaia CIUPTHI OAPA3ACISIIOT
Ha npeodenvHble U HenpeoebHble.

Ilpedenvhvimu 00HOAMOMHBIMU cCRUpmMamu (A1KAHOIAMU) HA3BIBAIOT OPraHUYECKNE
COEIMHEHMS, COiepKallNe THIPOKCUIIBbHYIO rpyniy — OH, cBsI3aHHYIO C aJKUIbHBIM PAIUKAIOM:
CiHawi-OH

DNEKTPOHHOE U NIPOCTPAHCTBEHHOE CTPOEHUE THAPOKCUIBHON Ipynibl. ATOM KHUCIOpPOJa B
HEBO30YKIEHHOM COCTOSHUHM MMEET KOH(PUIYPALMIO BHEIHETO JJIEKTPOHHOIO YPOBHs 2s°2p*; u3 mectn
9JIEKTPOHOB [1Ba SIBJISIOTCS HECIIAPEHHBIMMU:

CuMTAarOT YTO aTOM KMCIIOPOJA B CIMPTAX HAXOAUTCS B COCTOSIHUM SP° - THOPHAN3AIMH. 32 CYET
JIByX HECIIAPEHHBIX DJIEKTPOHOB Ha SP° -OPOUTAISIX ATOM KUCIIOPO/a 00pasyeT JABE KOBAJIEHTHBIE
HOJISIPHBIE CBSI3U C aTOMaMU BOJIopoAa U yriepoaa. Ha nByx apyrux opOUTansx KUCIOPOI COAECPKUT
JIBE Mapbl 3JEKTPOHOB. [ MIpOKCUIIbHAS TPYIIIIAa UMEET YIIOBYIO GOpMYy:

ATOM KHCIIOpO/a 3a CYET BHICOKOM 3JIEKTPOOTPULIATEILHOCTH HECET YaCTUUHBIN OTpULIaTEIbHBIN
3apsii. ATOMBI YIJIepoAa U BOJOPOJia 00€THEHbI AIEKTPOHHON INIOTHOCTBIO U MIMEIOT YaCTHUHBIN
HOJIOKUTENbHBIN 3apsia. Takum 00pa3oM, COUPTHI MPEACTABIAIOT COOO0M MONISIPHBIE COEIUHEHUSI.

I'omosiornyeckuil psia npeaeJabHbIX 0AHOATOMHBIX clIUPTOB. M30Mepus. [lepBsiM
IPEJICTaBUTENIEM TOMOJIOTHYECKOTO psijia MPEAENbHBIX OJJHOATOMHBIX CIIMPTOB SIBJISIETCS METHIIOBBIH
CIUPT
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Haunnast ¢ TpeTbero wieHa roMoJIOrn4ecKoro psija, y ClIMpTOB MOSBISAETCS U30MEPUS
N0JI0’KeHUs (PYHKIMOHAJILHOW IPYIIIBL, @ C YETBEPTOr0 — U30MEPUS YIIEPOJIHOIO CKENIETa.

Homenknarypa. Eciiu cudpokcunvhas epynna HaXoauTCs y nepeuuHo20 yriaepoHOro aToma,
CIUPT HA3bIBAIOT NEPEUUHBIM, ECTTU Y 8MOPUUHO20 — MOPUUHBIM, Y MPEMUYHO20 — MPEMUYHBIM.
O6mmas ¢hopmyna romosnioruyeckoro psaa ankanonoB CoHay 1OH.

B cootBercTBHU € MpaBUIaM U MEXAYHApOAHONW HOMEHKIIATYphl IPH Ha3BaHUU CIIUPTOB
BBIOMPAIOT CaAMYI0 JUTMHHYIO LIETIOYKY YIJIEPOIHBIX aTOMOB M HyMEPYIOT C TOTO KOHI[a, K KOTOPOMY
Omxe TUAPOKCHIIbHAS rpymna. OCHOBOM CITY)KUT Ha3BaHUE COOTBETCTBYIONIETO YTIJIEBOIOPO/IA C
nob6asnenueM cydduxca «-on-». Lludpa nocne Ha3BaHus yka3bplBaeT M0JI0KEHUE THIPOKCUIBHOM
TPYTIIEI B IETH.

Pusnyeckne cBOMcTBAa. B roMoIornyeckom psay npeleibHbIX OJHOATOMHBIX CIUPTOB HET
ra3o00pa3HbIX BEIIECTB. DTO CBA3aHO C TEM, YTO MOJIEKYJIbI CIIUPTOB B 3HAUUTEIHHON CTETIEHU
aCCOLIMMPOBAHBI, T. €. CBSI3aHBI APYT C APYTOM BOJOPOJHBIMU CBSI3SIMHU.

OTuUM 00BACHSIOTCS 00JI€€ BHICOKHUE 110 CPABHEHUIO C COOTBETCTBYIOIIMMHU aJIKaHAMU
TemIeparypsl kuneHus u riasieHus. Couptel 10 Ci, — JKMAKOCTH, BBICIIME CIIUPTHI — meepovle
sewecmaa.

XKunkue cnupThl OecLBETHBIE; 00J1a/1al0T XapaKTEPHBIM 3a1axoM. MeTaHOII U 3TaHOJ
CMEIINBAIOTCSI C BOAOH B JIFOOBIX COOTHOLIEHUAX. C yBEIMUEHUEM MOJIEKYJIIPHOU MacChl
pPacTBOPUMOCTH CIIUPTOB MajaeT. TBepable CIUPTHI B BOJIE MPAKTUUYECKU HE PACTBOPUMBI U JIUILIEHBI
3anaxa. Memanon ouensv a0oéum. Hebomnbiine ero KOJIMYECTBA BbI3BIBAIOT CIIENOTY U CMEPTh.

IHosyyeHue n XUMHYeCKHe CBOICTBA NpeAeJbHbBIX 0ITHOATOMHBIX CIIUPTOB

Crnoco0blI moJryuyeHus aJIKaHo10B. Bee criocoObl mosyueHus npeiesIbHbIX 0IHOATOMHBIX
CIHMPTOB MOXKHO Pa3JeuTh Ha oOmue u creruduueckue. K o0mmm cBoicTBaM OTHOCST THIPOJIH3
raJIoreHajIKaHOB, FMIpATalMIO AJIKEHOB, BOCCTAHOBJICHUE AJIbJIETHJIOB; K CHEIU(PUUECKUM - OTJCIIbHbIE
CHOCOOBI OJTYYEHUsI METaHOJIa U ATAHOJIA.

1. 'uoponusz eanocenankanog. Ilpu B3auMo1eiCTBUY rajOreHIPOU3BOAHBIX MTPEAETbHBIX
YTJIEBOIOPOAOB C BOJAHBIMH PACTBOPaMHU ILEIOYEH aTOM rajoreHa 3aMelaeTcsl Ha TUAPOKCUIBHYIO
rpynmny. OTUM cocoO0OM MOYKHO IOJIy4aTh CHUPTHI JIFOOOT0 CTPOEHUS: IEPBUYHbIE, BTOPUYHBIE,
TPETUYHBIE.

2. I'uopamayus ankeros. B mpucyTcTBUM KUCIOT MOJIEKYJIa BObI IPUCOEAUHSETCA MO IBOMHOMN
yIJIEepOJ-yIIepOIHON CBA3M STUICHOBBIX YTJIIEBOJOPOIOB ¢ 0Opa3zoBaHueM crnupTa. [Ipucoeaunenue
IPOTEKAEeT M0 NpaBuily MapKOBHUKOBA: aTOM BOJOPOia IPUCOETUHSIETCS K Harboiee
THIPOT€HU3UPOBAHHOMY aTOMY YIJIEpo/ia JBOMHOM CBSI3U:

3. Boccmanosnenue kapOoHuIbHblX coedunenuii. [Ipu mpomyCKaHuu CMECH MapoB ajlbACTH/IA C
BOJIOPOJIOM HaJl HUKEJIEBBIM KaTaJIN3aTOPOM IPOUCXOAUT IIPUCOEIMHEHHE BOAOPOA 110 ABOWHOM CBS3U
YTIEPOJ — KUCIOPOJ] ¢ 00pa30BaHUEM CIIHPTA.

4. I[lonyuenue memanona. B npOMBIIIIIEHHOCTH METHIIOBBII CIIUPT MOIYy4at0T U3 BOJSHOIO Ta3a —
cMmecu okcuna yraeponaa (I1) m Bomopona.

Peaxuuio BenyT npu temmeparype 250 — 300°C B pucyTCTBUM KaTajan3aTopa OKCHIA MHKA HIH
okcuaa xpoma(Ill).

5. Ilonyuenue sranona. Cnenuduyeckum cnocoOOM MOIyYSHHUs STUIIOBOTO CIIUPTA SBIISETCS
Opo’KeHHE PACTBOPOB, COJEPKAIINX CaXapUCThle BEIIECTBA, HAIIPUMED caxapo3y Wiu Ioko3y. Tak,
TJIF0KO3a B BOJHOM PacTBOpE O] AeUCTBUEM (DEPMEHTOB (OPraHMUECKUX KaTalIu3aTOPOB OEIKOBOM
IPUPO/JIbI) IIPETEPIEBAET CIUPTOBOE OPOKEHNUE, MPEBPAILAsCH B ATHIIOBBINA CIIUPT.

Xumuyeckue cBoiicTrBa cnupToB. CIIMPTH MOTYT pearupoBaTh ¢ pa3pbiBoM cBszeid O — H nnn
O — C B epBOM ciyyae OHU HPOSBISIOT OYEHB Clla0dble KUCIOTHBIE CBOMCTBA. BogHbIE pacTBOPHI
CIHMPTOB HE JCHCTBYIOT HAa MHIUKATOPBI.

1. Peakyuu 3amewenus amoma 6o0opooa. [1ono6HO c1abbIM KUCIOTaM CITHPTHI
B3aUMO/ICHCTBYIOT CO IIEJIOUYHBIMU METaNIaMH ¢ 00pa30BaHUEM COJIEH — a1K0201mo6 — U BIACICHUEM
Bojiopoza. Hampumep, Metayuinueckuil HaTpuil pearupyeT ¢ STHJIOBBIM CIIUPTOM, 00pa3ys STHIIAT
HATpHSL.

21



AJKOTOJIATHI IETOYHBIX METAJLIOB JIETKO PEarupyroT ¢ BOJOH, B pe3yJIbTaTe 4ero oopasyercs
WCXOAHBIN CIIUPT U LIEIO0Yb:

C2H5ONa + HQO = C2H5OH + NaOH

2. Peaxyus smepuguxayuu. BaxxueHM CBONCTBOM CIIUPTOB SBISETCS 00pPa30BaHUE CIOMKHBIX
3¢UpPOB ¢ KAPOOHOBBIMU KHUCIOTAMHU.

Peakuuu stepudukanyy npoTekaoT B IPUCYTCTBUN CHIIBHBIX KHCIIOT B KQUECTBE KaTanu3aropa
U SIBJIIFOTCS] OOpAaTUMBIMH.

3. I'openue cnupmos. CiupThbl TOpAT Ha BO3AYyXe 0J1€ITHO-TOIyObIM IJIAMEHEM C BbIICIICHUEM
00JIBIIOr0 KOJIMYECTBA TEIUIOTHI:

CszOH + 302 = 2C02 + 3H20

OTHIOBBIN CIUPT PacCMaTPUBAIOT KaK ajlbTepHATUBHOE OCH3MHY aBTOMOOMIIBHOE TOILIMBO.

4. [lecuopamayus cnupmos. I1lpu HarpeBaHUU CIUPTOB C BOJOOTHUMAIOIIMMHU BEILIECTBAMU
IIPOUCXOIUT OTILEIIEHUE MOJIEKYJ BOJBL. Jlernaparanus MOXET IPOTEKaTh KaK BHYTPU OJHOU
MOJIEKYJIbI, TAK U MEXMOJIEKYJISIPHO.

BryTpumonexynspHas neruaparanys IpoTeKkaeT Ipyu HarpeBaHUU CIIUPTOB C
KOHIIEHTPUPOBAHHOM CEPHOM KMCIOTOM 10 TemmnepaTypbl 6osee 180°C:

W3 sTunoBoro cnupra TakMM CocoO0OM MOKHO MOJYYHUTh 3TUJIEH. MeTaHo B 110100HY10
peaKkLuIo He BCTYIaeT.

MexMoneKysipHas AeruapaTays CIupTOB IPOUCXOAUT MPpH 0oJiee HU3KUX TeMIepaTypax
(menee 140°C). B sToM ciydae o1Ha MOJIEKYJIa BOIBI OTIIEIUIAETCS OT ABYX MOJIEKYJ CIIUPTA
00pa3yIoTCs COeIMHEHMS, OTHOCAIIMECS K KIaccy MPOCThIX 3(UpoB. OHU SBIISIOTCS MEKKIACCOBBIMU
U30MEPAMHU CIIUPTOB.

5. Bzaumooeiicmsue ¢ eanozeno6000poonvimu kuciomamu. COUpTl B3aUMOJICHCTBYIOT € XJIOPO-
1 OpOMOBOAOPOIHOM KUCIOTOU. [Ipu 3TOM ruApOKCHIIbHAS TPYMIIa 3aMENIaeTCsl Ha aTOM rajoreHa:

CszOH + HBr = C2H5Br + HzO

IIpumenenne cnupToB. MHOTHE CIUPTHI UCIIOJIB3YIOT VIS TOJIYYE€HHUS CIOXKHBIX 3¢dupoB. NUx
IPUMEHSIOT B MMIIEBOM MPOMBIIIJIEHHOCTH B Ka4YECTBE apOMATHU3aTOPOB, OTAYILIEK U PACTBOPUTEIIEH, B
napdromepun. MeTaHos UCIOJB3YIOT JJIs IPOU3BOJACTBA (POPMaIIbJIErH/1a, HEKOTOPBIX JIEKAPCTBEHHBIX
BeiecTB. Ero npumeHsior Takke B Ka4eCTBE paCTBOPHUTEINS JIAKOB U KPacoK. MemaHon oueHnb A008um.
OH sByIsIETCSI HEPBHO-COCYUCTHIM si10oM. [Ipu momaganuu B opranusm ot 5 10 10mi1 3Toro BeuecTsa
HACTYMAaeT Mapajiny 3peHUs BCIECICTBHE MOPAKEHUS CETYATKU T71a3; 103a 30Mi u 6osiee BbI3bIBACT
cmepTth. Hanbosnee mupokoe npumMeHeHHE UMEET 3TUIIOBBIN cIUpT. B OonblIux KoJudecTBax ero
UCIIOJIB3YIOT IIPY IIPOM3BOJCTBE CHHTETUYECKOrO KaydyKa. DTUJIOBBIN CIMPT SBJISETCS paCTBOPUTEIIEM
Y UCXO/IHBIM MaTE€pHaJIOM JIJIsl IPOU3BO/ICTBA JIAKOB, METUKAMEHTOB, TyIINCTHIX BEIIECTB, U3 HETO
HOJIYYaroT JUITUIOBBIN 3(pup, ClI0XKHBIE 3(UPBI, KpacuTenu. B MeauIae 3TaHOI IPUMEHSIOT Kak
Ne3nH(ULUPYIOLIEe CPEJCTBO U PACTBOPUTENH JIJIsl MHOTHX JIEKapCTBEHHBIX (hopM. B psiie cTpan sTaHon
UCIIOJIB3YIOT B KAYECTBE AJIbTEPHATUBHOIO TOIUIMBA JUIsl IBUraTesIell BHYTPEHHETO CTOPaHUSI.

Bonbioe koau4ecTBO 3TUIIOBOTO CIIUPTA MOTPEOIIAET MUILEBAsI IPOMBIIIIIEHHOCTb.

AJKOTOJIbHBIE HAIIUTKU MOTYT Ha HEKOTOPOE BpeMsl YJIyUlIUTh CaMO4yBCTBUE YyenoBeka. OHU
IIOMOT'al0T EMY CIPAaBUTHCS CO CTPECCOM M pacciabUThCs, IPUBECTH B PaJOCTHOE COCTOSIHUE, CHSTh
HaInpsHKeHUe, BOJIHEHHE, Pa3BesiTh TOCKY. Bee aTu aekTsl CBsI3aHbl C OIHOM U TOI k€ 0COOCHHOCTHIO
MOBE/ICHNUS ATAHOJIA B OPraHU3MeE YEJIOBEKa: OH MO/IaBJIsI€T AKTUBHOCTD LIEHTPAJIbHON U
nepuepruyecKoil HepBHOM CUCTEMBI M TEM CaMbIM HAaHOCHUT YEJIOBEKY BpPEJ], BO MHOTO pa3
IPEBOCXO/SIINI BpEMEHHOE YITyUlIEHHE COCTOSHUS.

3apanus:
1.HaiitTu Maccy Kanus, BCTYNHBILETO B PEAKIUIO C MPOMAHOIOM-1, €Clii B pe3ylibTaTe
BBIJICJTHIIOCK ..... JI BOJopoAaa (H.Y.).

2.CocraBbTe 2-3 ypaBHEHUS pEaKIUid TOPEHUS PA3IMYHBIX CIIUPTOB.

3. CocraBbTe 2-3 ypaBHEHHs peakLUil pa3InYHbIX CIIUPTOB € FAJIOT€HOBOJOPOIAMHU.
4.CocraBbTe 2-3 ypaBHEHHs peakLUi Pa3IMYHbIX CIIUPTOB CO IIEIOYHBIMU METaJJIaMHU.
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5.Hanummure cTpykTypHbIe POPMYIIBI CIEIYIOMINX COSTUHEHHI: a) 2-MeTHIpomnanona-2; 0) 2,3-
JTUMETUIITICHTaHoIa-3; B) 3-MeTUI0yTanoma-2.

KoHTpoJibHBIC BONIPOCHI:
1. Yro takoe pyHkmonanpHas rpynna? Kakyio rpymmny aTOMOB Ha3bIBalOT T'HIPOKCHUIBHOM?

2. Kakue opranmueckue BemecTBa HaszbiBatoT crnupramu? Kak ux kmaccudunupyror? Kakme
CIUPTHI HAa3bIBAOT NPEAEIbHBIMU OJTHOATOMHBIMU?

3. OxapakTepusydTe OdJCKTPOHHOE CTPOSHUE THAPOKCHWIbHONH rpymmbl. Kak ocobeHHOCTH

XUMUYECKOTO CTPOCHHUS MPEACIbHBIX OJHOATOMHBIX CIHPTOB OTPAXKAIOTCS HA UX (PU3MUECKHUX
cBOMcTBax?

4. IlpuBenute Ha3BaHUS U POPMYJIBI IEPBBIX MATH MPEACTABUTEIEH TOMOJIOIMUECKOT0 psijia
npeaenbHbIX 0IHOAaTOMHBIX ciupToB. HazoBuTe Bemecta. Kakosa o0miast popmyina ankaHoaoB?

5. IlpuBeaute He MeHee TpeX CIOCOOOB MOJIyUYeHHUs ITHIIOBOro cnupTa. Kakue us 3tux cnoco0oB
MO>KHO MCIIOJIB30BATh VIS [10JIy4E€HHsI TOMOJIOTOB ATaHOIa?

IIpakTuyeckas padora Ne6
«DeHO0JIbI»

I_Ie.]'Ib! HU3YYIUTH (bl/I3I/II-IeCKI/Ie 1 XUMHYECKHE CBOMCTBA (I)CHOJ'Ia.

I'mapoxcucoeHeHUsI — 3TO OPraHUYECKHUE BEILIECTBA, MOJIEKYJIbI KOTOPBIX COIEPKaT, IOMUMO
YTJIIEBOIOPOAHOM 1IETH, OJIHY MM HECKOJIBKO THAPOKCWIbHBIX rpynn OH.
I'uapoxcucoeauHeHMs! AT Ha CIUPTHL U (EHOJIBI.
CnupThbl — 3TO THIPOKCUCOEINMHEHUS, B KOTOpBIX rpynna OH coenuHena ¢ anudaruyecKum
yrjeBoaopoaHbIM paaukaaom R-OH.
Ecnu runpoxkcorpynna OH coennHeHa ¢ 6eH30JIbHBIM KOJIbIOM, TO BEILIECTBO OTHOCUTCS
K (peHOJIaAM.
Oo6mas popmyina mpenenbHbIX HeIUKINIecKuX crupToB: CoHzni20m, e m < n.
Kaacenpuxanus gpenosion
Ilo uncay ruaAPOKCHIBbHBIX TPYIIL:
e (enoanl ¢ ognoii rpynnoii OH — coxepxar oy rpymnmy -OH. O6mas dopmyna C,H,.,OH
wm C,H>,.c0.
e (enouanl c AByms rpynnamu OH — conepxat nse rpynnsl OH. O6mas gpopmyna CoHon
3(OH)2 nJjin CnH2n.60z.
Crtpoenue ¢eHo10B
B ¢enosnax o1Ha U3 HENOJIEIEHHBIX AIEKTPOHHBIX Map KUCIOPOJa Y4acTBYET B CONPSAKEHUH C
—CHCTeMOii 0eH30JIbHOI0 KOJIbIA, 3TO SBJSETCS [NIABHOW NPUYMHOM OTINYNS CBOUCTB (eHOoJIa OT
CIUPTOB.

Xumuyeckue cBoiicTea geHoJ10B

CxoacTBo: Kak (DeHOJ, TaK ¥ CIIUPTHI PEarupyroT C METOYHBIMUA METaJUIAMH C BBIJICJICHUEM
BOAOPO/A.
OTanumnsa:
e (enon He pearupyert ¢ rajgorenoBogopoaamu: OH- rpymmna o4yeHb MPOYHO CBsI3aHA C
O€H30JILHBIM KOJBLOM, €€ HEIB3s 3aMECTUTD,
e (eHoN He BeTynaeT B peakuuio drepudurkannu, >pupsl GeHoma MoaydaroT KOCBEHHBIM ITyTEM;
e (eHOJ He BCTYNAET B PeaKIUH JeruJApPaTaluu.
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(enon obnanaer 6osee CUIBHBIMU KUCIOTHBIMU CBOMCTBAMH U BCTYINAET B PEAKIHIO €O
eJ1049aMH.

1. KuciotHble cBoiicTBa ¢peHOI0B

Denoinl SBIgIOTCA 60]’[66 CUJIbHBIMU KHCJIOTaMHU, YEM CIIMPTHI U BOAA, T. K. 3a CUCT y4aCTUA
HETOJICTICHHOM 3JIEKTPOHHOM Mapbl KUCIOPO/I1a B COMPSIKEHUH C TT-3IEKTPOHHON CUCTEMON OEH30JIbHOTO
KOJIbLIa NoJiipHOCTH cBsA3M O—H yBenuuuBaercs.

PactBop (heHosa B Bojie HA3BIBAIOT «KapOOIOBOM KHCIOTONY, OH SIBJISIETCS CIa0BIM
3JIEKTPOIIUTOM.

1.1. BaumoaeiicTBUEe ¢ pacTBOPOM Ie104ei

B otnmume oT criupToB, peHoJIbI pearupyioT ¢ THAPOKCHAAME HIETOUYHBIX H
1IeJT0YHO03eMeIbHbIX METANI0B, 00pa3ys COIM — (PEHOIATHI.

Tax xak (enon — Oosee cinabast KUCIOTA, UEM COJISTHAS M JIaXKe YrojbHasi, €r0 MOKHO MOTYYHUTh
U3 PEHOIIATA, BHITECHSS COJISTHOM MIIM YTOJIBHOM KHUCIOTOH.

1.2. BzaumoaeiicTBue ¢ MeTa/lsIaMu (11eJI0YHBIMHU M 1IEJT0YHO3eMeTbHbIMU)

@DeHOoJIbl B3aMMOACHCTBYIOT ¢ AKTUBHBIMH MeTAJJIaMH (1IeJI0YHbIMH U
mej049Ho3emMeabHbIMU). [1pu 3TOM 00pasyrorcs ¢enonsarsl. [Ipu B3aumMoaeiicTBUM ¢ METaUIaMHu
¢dbeHombI BeayT ce0sl, KaK KUCIOTHI.

2. Peaknum peHO 12 1O OEH30JBbHOMY KOJIBILY

Hannuune OH-rpynmnsl B 6€H30JbHOM KOJIbIIE (OPHEHTAHT MIEPBOT0 poJia) MPUBOAUT K TOMY, U4TO
¢deHon ropasnio Jierde 6eH30J1a BCTYIAET B peaKIMK 3aMELLEHUS] B apOMaTHUYECKOM KOJIbLIE.

2.1. T'anorenupoBanue

®deHoJ1 JIETKO MPY KOMHATHOM TeMmIiepaType (06€3 BCAKOro KaTaau3aropa) B3auMOICHCTBYET C
OpoMHOI1 BO/10i1 ¢ oOpa3oBaHueM Oenoro ocajka 2,4,6-tpubpomdenosna (kaueCTBEHHAs peaklus Ha
denon).

2.2. HutpoBaHue

[on neiticrBuem 20% azotnoit kucinotsl HNO; (heHou nerko npeppaiiaercs B
CMech opmo- 1 napa-"HuTpo(eHoIoB.

3. ITosmmkoHaeHcanus peHoa ¢ GopMabIeruaom

C dbopmansaerunom enon odpasyer heHonobopManbIAeTHIHBIE CMOJBIL.

4. B3aumoneiicTtBue ¢ xJaopuaom :xeje3a (I1I)

[Tpu B3aumoneiicTBuu penona ¢ xaopuaom xenesa (I1I) oOpasyrorcs KOMITIIEKCHbIE COETMHEHUS
JKelle3a, KOTOphIe OKPAIllMBalOT PacTBOP B CHHe-(hM0/1eTOBBIN HBeT. DTO Ka4eCTBEHHasl peaklus Ha
¢enou.

S. I'mppupoBanue (BoccTaHoBJIeHHEe) QeHoJIa

[Ipucoenunenre BOAOPOIa K apOMaTHUYECKOMY KOJIBILY.

[IpoaykT peakuuu — HUKJIOTE€KCAaHOJ, BTOPHUYHBIA [IMKINYECKUN CITUPT.

Mony4yenune penonon

1. B3aumopeiicTBue XJ10p0eH30J/1a ¢ HIeJI0YaMu

[Ipu B3aumoneiicTBuM 00paboTKe XJI0pOEH301a H3OBITKOM IIETIOYU MTPU BBHICOKOU TeMIepaType u
JlaBJIeHUH 00pa3yeTcst BOAHBIN pacTBOp (eHOIsITa HATPHSL.

[Ipu nponyckaHuu yrieKucsioro ra3a (Wiu Jpyroi 06osiee CuiabHON KHUCIOTHI) Yepe3 pacTBOP
denomnsiTa odpazyercst heHoI.

2. KymosbHbIi c1ioco0
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@®eHOoJ1 B MPOMBIIIEHHOCTH MOJyYaloT U3 KaTaJUTHUYECKUM OKUCIEHUEM KyMoJIa.

IlepBblii 3Tan Npouecca — MOTyYEHUE KyMOJIa aJKWINPOBAaHUEM OEH30J1a MTPOIIEHOM B
npUcyTCTBUH POCHOPHOI KUCIOTHI.

Bropoii 3Tan — okucienue Kymona kuciopoaoM. Iporecc nporekaer yepes oopazoBaHue
TUIPOTIEPOKCH/Ia U30IPONMIOEH30J1a.

3. 3amemenue cyjabdorpynnsl B 0eH30/1-Cyab(poKuciaoTe

benzon-cynphokucnoTa pearupyer ¢ THIPOKCHUIOM HATpUs ¢ 00pa3oBaHueM (EHOISITAa HATPUS.
[Tony4aercs heHONAT HATPUS, U3 KOTOPOTO 3aTE€M BBIACISAIOT (DEHOIL.

3aganud:

1. Boruncnute maccy ¢enona, KOTOpyo MOxHO monyduth u3 1500 r 25 % pactBopa deHomnsita
HaTpus. Kakum BemiectBoM criemyeT oOpaboTarh wuMmeromuiics pactBop? Hamummre ypaBHEHHE
peakiuu.

2. Jlns HeWTpanau3aluu cMecu (hpeHosa U YKCYCHOM KUCIIOThI moTpedoBanocs 23,4 mi 20 % pactBopa
ruapokcuaa kamus (rwiotHocts 1,2 r/mu). Ilpu B3aumopeiicTBUM UCXOAHOM cMmecu ¢ OpOMHOM BOIOH
oOpa3oBanock 16,55 r ocaaka. KakoB coctaB ucxoHO# cMecH (B rpammax)?

3. 14,7 r cmecu ¢eHONAa W APOMATHUECKOTO YIIEBOAOpOAa - roMmosora OeH3ola oOpaboranu
Opomuoit Bopoi. Ilpm sTom BeImamo 33,1 r ocamka. Omnpenenute ¢GopMyiny yIieBOAOpOAa, €CIu
U3BECTHO, YTO MOJISIPHOE OTHOIICHHE (PeHoma K yrieBoaopoay paBHO 2:1. Hamummre cTpyKTypHBIC
(dbopMyIIbl U30MEPHBIX APOMATHYECKUX YTIIEBOJAOPO/IOB.

4. Ilpu nelicTBUM METAJUIMYECKOT0 HAaTpUs Ha cMech Maccoit 17,45 1, coctosutyto u3 ¢eHona u 2-
XJIOP3TaHOJIa, BBIJIEIUIICS BOAOPO/ B KOJIMUECTBE, HEOOXOAMMOM ISl BOCCTaHOBJIEHUs okcuaa meau (1),
Maccoi 14,4 r. BeluncnuTe MaccoBbIE€ JOJIH BEIIECTB B HCXOJIHOM CMECH.

5. Kakoit 00bem 9,4 % pactBopa ¢enona B 3tanose (miotHocts 0,9 1/Mi1) T0KEH MpopearupoBaTthb
¢ M30BITKOM METAUTMYECKOr0 HATpPUS, YTOOBI BBIICIUBIIMMCS BOJOPOJIOM MOXHO OBLIO TOJHOCTHIO
KaTaJIUTHYECKU THIPUPOBATH alleTUIICH 00beMoM 2,56 muit (H.y.)?

KoHTposbHbIE BONIPOCHI:

1. Kakue coequHeHMs Ha3bIBAalOTCS MHOIOATOMHBIMU crnupTamu? PeHonamu? ApoMaTHYECKUMU
cnupramu?

2. YeM 0OBACHUTD, YTO STUICHIIIUKOJb U TIMLEPUH - )KUJAKOCTH, CPABHUTEIILHO BBICOKO KHIISIIHUE U
XOpOLLIO PpacTBOPUMBIE B BojiE?

IIpakTuyeckas padora Ne7
«Cnoxublie 3¢pupsl. 7Kupbn»

He.]'lb! HU3Yy4YUTh CTPOCHUC U CBOMCTBA CJIOXKHBIX B(I)I/IpOB KaK IIPOU3BOAHBIX CIIMPTOB U
Kap6OHOBI>IX KHCJIOT,; BBIAICHUTb XUMHUUYCCKYIO IIPUPOAY KHUPOB, IO3BHAKOMUTLECA C UX IPUMCHCHUCM,
IMMOJIYYCHHUEM U OMOJIOTNYECKOM POJIbIO.

Caosxnble 3UpbI — 3TO BEILECTBA, KOTOPbIE 00pa3yloTcs B pe3ysibTaTe B3aUMOICHCTBHS
OpPTaHUYECKUX WM KHCIOPOACOACPKAIINX HEOPraHNIECKUX KUCIIOT CO CIIUPTaMH (peaKIium
TepUPHUKALIIN).

O6mas popmyra CIIOKHBIX 3QUPOB OJJHOATOMHBIX CITUPTOB U OJTHOOCHOBHBIX KapOOHOBBIX
KUCJIOT:
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R-COO-R, rae R u R, yrieBonopoiubie paaukaibl, UCKIIOUYEHHE — 3(UPbl MypaBbUHON KUCIIOTHI

H-COO-R,.

Caosxnble 3GuUpbI — XXKUAKOCTH, 001a1at0IIKe TPUATHBIME (PPYKTOBBIMU 3aniaxamu. B Bozie onu
pacTBOPSIOTCA OUYEHb MaJIO, HO XOPOUIO PacTBOPUMBI B cipTax. CiiokHble 3(Upbl OUEHb
pacnpocTpaHeHsl B ipupoe. OHM 1aXke MOTYT HAXOIUTBHCS B KOPE HEKOTOPBIX J1€PEBLEB.

O¢dupsel BHICIINX OJHOOCHOBHBIX KHCIIOT U BBICIIUX OJHOATOMHBIX CIIUPTOB — OCHOBA
HOPUPOAHBIX BOCKOB. Bocku He pacTBopstoTcs B Boje. VX MOkHO (hOpMOBaTh B HATPETOM COCTOSIHUU.
[IpuMepamu KUBOTHBIX BOCKOB MOT'YT CIIY’KHUTb ITYEIUHBIA BOCK. [[4E€TMHBII BOCK COEPKUT CIIOKHBIN
3¢bup NaTbMUTUHOBON KUCIIOTHI U MUpHUIIoBoro cnupta (Mupurmianansmurar): CHs(CH,),~CO-O—
(CH,)2yCHs.

CroxHble 3¢Upbl MOTYT OBITh IOJIy4YEHBI IPU B3aUMOJCHCTBUN KapOOHOBBIX KHCIIOT CO
criupTamu (peakyus smepughuxayuu). Katanuzatopamu SBISIFOTCS MUHEPATbHBIE KUCTOTHI.

Obpammulii npoyecc — pacuienieHUe CI0KHOT0 3pHpa NpH IeHCTBUU BOJIBI C 00pa30BaHUEM
KapOOHOBOW KHUCIIOTHI U CIIUPTA — Ha3bIBAIOT TUAPOJIU30M CII0KHOTO 3pupa.

I'uaposn3 B IpUCYTCTBUM LIEIOYH MIPOTEKAET HEOOPAaTUMO (T.K. 00pa3yrOIIUIC OTpULATEIbHO
3apsoKeHHBINA KapOokceunaT - annoH RCOO™ He BCTymaeT B peakiuio ¢ HyKJIeo(PUIbHBIM pEareHTOM —
CIIUPTOM).

Ota peakiiys Ha3bIBa€TCs OMbLJIEHHEM CII0XKHOI0 3upa.

IIpnMeHeHue cIOXKHBIX 3DUPOB OUEHb PA3HOOOPA3HO.

WX npuMeHsI0T B IPOMBILIIEHHOCTH B KAU€CTBE PACTBOPUTENIEH U MPOMEKYTOUHBIX ITPOTYKTOB
IPU CUHTE3€ Pa3IMYHBIX OPraHMYECKUX coeAnHeHu. CioxHbIe 3(hUpbI ¢ MPUATHBIM 3aI1aXOM
UCIOJIB3YIOT B Nap(roMepr U MUILEBON MPOMBINUIEHHOCTH. CI0KHBIE 3(UPBI HACTO CITYKaT
UCXOJIHBIMU BEILIECTBAMU B IPOU3BOJCTBE MHOTUX (hapMaleBTHYECKUX IPENapaToB.

KHUPbI

BaxxnelmmMu npecTaBUTENI MU CIOKHBIX (UPOB SBIISIOTCS KUPBL.

B 1854 ¢panmysckuit xumuk Mapcesien beptio (1827-1907) nmpoBen peakiuio dTepuuKaivm,
TO €CTh 00pPa30BaHUs CIOKHOTO 3pHpa MEX1y IIULEPUHOM U )KUPHBIMU KHUCIOTaMHU, U TAKUM 00pa3oM
BIIEPBBIE CUHTE3UPOBAJ JKUP.

BriepBble XuMHUECKHUIl cOCTaB KUPOB ONPEAEIUI B HaYaJIe MPOLIOro BeKa (hpaHIly3CKHil
xuMuK Muiesb ke HleBpénb, OCHOBOMOJIOKHUK XUMUHU KUPOB. [{eliCTBYSI BOJHBIMH pacTBOpaMu
KHCJIOT U ILEJI0YEHN Ha pa3IMUHbIE XKUPbI, OH MOJIYYWI B PE3YJIbTATE PEaKLUU THIPOIN3a (OMBUICHU)
oTKpbITHIN ee [lleene rmunepun
Y HEM3BECTHBIEC PAHEE XUMUUECKHUE COEIMHEHUS — PA3JIMYHBIC KUPHBIE KMCIOTHI, MHOTMM U3 KOTOPBIX
OH U Aai Ha3BaHud. A «cnmagkoe macio» Llleene [leBpénp Ha3BaI MIMIIEPUHOM.

Ha ocHOBaHuM 3THX 3KCIIEPUMEHTOB CIENAIN BBIBOJ, YTO KMPBI (TPUIJIMIEPHIBI) — 3TO
CJIOKHBIE A(PUPBI TPEXAaTOMHOIO CIIUPTA INIMLEPUHA U BBICIIUX KApOOHOBBIX KUCIIOT.

JXupsl, Kak 3TO HE yAUBUTENBHO, TOXKE OTHOCATCS K CJIOKHBIM 3¢upam. B ux oOpazoBanuu
y4acTBYyIOT cTeapuHoBast kuciora C7H3sCOOH (wnm 61m3kue K Hel 1o COCTaBy M CTPOCHUIO IPYTHE
KHUPHBIE KUCIIOTHI) U TpexaToMHbli criupT rmnepuH C;Hs(OH);. BoT kak BBITISAUT cxemMa MOJIEKYJIb
Takoro 3dupa:

H,C- O —C(0O)C;7H3s

|

HC- O —C(O)C,7Hss

|

H,C- O —C(O)C,7Hss Tpucteapus, a3up raurepruHa u cCTeapuHOBON KUCIOTHI, TpUCTEapar
[JIMLEpHUHA.

Kupsl UMEIOT CII0)KHOE CTPOEHUE — 3TO MOATBEPKAAECT MOJIEIb MOJIEKYJIBl TpPUCTEAapara.

Du3nyecKne CBOMCTBA

XMMHYeCKHe CBOHCTBA sKUPOB
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1. IlpucoenvHeHME rajgoreHoB (B3aMMOJIECHCTBHE ¢ OPOMHOM BOIOWH).

BpomHuast Boja B pe3ynbrare 3TON peakiu 00eclBEYUBaETCSl.
1. TI'unpupoanwue:

Jlis UpOB, COAEpKAIIUX OCTATKU HEHACBIIIEHHBIX KapOOHOBBIX KHUCJIOT, XapaKTEPHbI BCE
peaKIuu HeMpeAenbHbIX coequHeHn. OHU 00ecIBeUHBaIOT OPOMHYIO BO/Y, BCTYIAIOT B APYyTHe
peakuuu npucoenuHenus. Hanbosee BaxHasi B MpaKTUYECKOM IIJIaHE peaklus — TUAPUPOBAHUE )KUPOB.
MunpupoBaHUEM XKUIKUX KUPOB MOJIYYAIOT TBEPABIE CIIOKHBIE 3(puphl. IMEHHO 3Ta peakius JeKUT B
OCHOBE IIOJIyY€HUS MapraprvHa — TBEPA0Io KHpa U3 PACTUTEIIbHBIX Macel.

1. T'uoponus
B 3aBucuMocTH OT ycnoBui THAPOIIN3 OBIBACT:
Boaubiii (6e3 kaTanuszaropa, Ipyu BEICOKMX TEMIEpaType U TaBICHUH),
KucsioTHbl#i (B IpUCYTCTBUU KUCIIOTHI B KAUECTBE KaTaau3aTopa),
@epMeHTATUBHBII (IPOUCXOIUT B )KUBBIX OPTaHU3MAX ).
[[{emounoi (01 AEHCTBUEM IETOYEH ).
Mpbuia — HaTpueBble uiu kanuesble conu BKK.
HatpueBble coJM SBIISIFOTCS OCHOBHBIM KOMIIOHEHTOM TBEPAOI0 MbLJIa, Ka/1Uegble
CONIU — HCUOKO20 MblIA.

HcxoaHpiM ceipbeM /71 OJYyUYEHUs Mbljla CIIy’KaT pacTUTENIbHbIE Macia (I10ICOIHEYHOE,
XJIONIKOBOE U JP.), )KUBOTHBIE JKUPBI, @ TAKKE THAPOKCHU]I HATPUS WK KAJIBLIIMHUPOBAHHAS COJIA.
PactuTenbHble Macna npeaBapuUTEIbHO MOJBEPTAIOTCS FUAPOreHU3alny, T. €. UX IPEBPAIIAIOT B
TBEpAbIE XKUPBL. [[pUMEHsI0TCS Tak)Ke 3aMEHUTEIN KUPOB — CUHTETUYECKUE KapOOHOBBIE KUPHbBIE
KHCIJIOTHI C OOJIBIIIEH MOJICKYJIIPHON MacCOM.

buosornyeckas poJb ;KHPOB

Kupbr Ham HEOOXOIMMBI, TOYHO TaK )K€, KaK OCJIKW U YTIEBOAbI: OHU UCTOUYHUK YHEPTUU U
HOCHUTEIIM HE3aMEHUMBIX BellecTB. M nepBble cpeir HE3aMEHUMBIX - AKUPHbBIE KUCIOThI C HECKOJIbKUMU
JBOMHBIMU CBSI3IMU B MoJieKyJie. Eciu opraHu3M JIMIIUTh UX, 3aMEJIUTCS pa3BUTHE OpraHu3Ma B
1esnomM, OyieT yrHeTeHa penpoayKTUBHAS (PYHKIIMS, HAUHYTCS MPOOIEMBI CO 310pOBbEM. Y NETeH KUPbI
Y BOBCE CJIy>KaT IJIaBHBIM CTPOUTENIbHBIM MaTepHalioM JUIs pa3BHBatoiierocst mosra. Hakonen, 1esnblit
P HEOOXOIMMBIX BUTAMUHOB PACTBOPSETCS TOJIBKO B KUPAX M 0€3 HUX HE yCBAaUBACTCS OPraHU3MOM.
JKuphb! BRIMOTHSIOT pa3inyHbie PYHKITUU:

e cTpouTenbHas (BXOIAT B COCTaB KIETOYHBIX MEMOpaH);

e oHepreruueckas (1 rkupa npu OKUCICHUHU AaeT 9 KKaj SHEpPrun);

e 3amuTHAs (TEIJIOPETYISIMOHHAS, MEXaHUYeCKasl 3alllUTa OPTaHOB);
e 3amacHas (3arac HEpruu U BOJbl);

e perynupyromias (0OMeH BEIIeCTB B OpraHu3Me).

IlpumeHeHUe JKUPOB .

MHorue KUpBI IPU CTOSTHUM HA BO3yXe MPOropKaloT — IPUOOPETAIOT HEMPUSATHBIC 3aMax u
BKYC, TaK KaK IIp1 3TOM 00pa3yroTcsi KETOHbBI U albJerubl. Takoi Mpouecc CTUMYIHPYETCS KEIE30M,
II09TOMY HEJIb3s1 OCTaBJIATh MACIO B CKOBOPOJE 10 CIEAYIOLIETo AHA. I npe1oTBpalleHusl ero
MPUMEHSIOT AHTHOKCHU/IAHTHI.

[Ipokucanue xupa CBA3aHO C TUAPOIU30M ero. Kuciplii BKyc 00ycIoBiieH NOsIBIEHHEM KapOOHOBBIX
KHCJIOT.

BecpMa BaykHBIMU SBISIFOTCS peakuu nojuMepusauu macen. [lo aTomy npusnaky
pacTUTENbHBIE Macia JENIAT Ha BBICHIXAIOILKE, MTOTYBBICHIXAIOIINE U HEBBIChIXatoIIKe. Bricbixaroye B
TOHKOM cJI0€ 00pa3yIoT OjiecTsAIre TOHKUE MIIeHKH. Ha 3ToM 0CHOBaHO HCIIOJIb30BaHUE ITUX Macel IJis
IPUTOTOBJICHUS JJAKOB U Kpacok (JibHAHOE). K 1Mos1yBBICHIXaIOIIMM OTHOCSITCS, HAIIPUMeED,
IIOJICOJIHEYHOE, a K HEBBICBIXAIOLIUM OTHOCHUTCS OJIMBKOBOE, COAEPIKAILEE MAJIO HEMPEAEIIbHBIX KUCIIOT.

—_ W N =

KoHTpoJibHbIE BOIPOCHI:
1. Yro HazbIBaeTCA KuUpamu?
2. Kakue KuCIOThl BXOAST B COCTAB KUPOB?
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Uro Takoe rupoiaus3 xupa’?

Uro Takoe ruipupoBaHue xupa?

Uro Takoe peaxiysi OMbUICHUS ?
KakoBbl pyHKIMH XKHPOB B Oprann3Me?
Uro Ha3bIBaeTCs CIOKHBIMU 3pupamu?

NownkwWw

IIpakTnyeckas padora Ne§
«AMHMHOKHUCJIOTBID)

He.]'ll): HU3Y4YUTh OCHOBHBIC XUMUUYCCKUC CBOMCTBA aMHUHOKHCJIOT.

AMMHOKHCJIOTBI — OPraHUYECKHUE BEILIECTBA, B MOJIEKYJIaX KOTOPBIX COAEPKATCA JBE
(GyHKIIMOHAIBHBIE TPYIIIIBI: aMUHOTPYINA U KapOOKCHUIIbHAS TPYTINA.

O6mas dpopmyna mosiekyn amuHOKUCHOT: - NH>—R—COOH,

rae R — aByXBaJIeHTHBIN pajuKal.

B TBepAOM COCTOSTHMM M YaCTHYHO B PACTBOPAX aMUHOKHUCIIOTHI MIPEICTABISIOT COOOM
«BHYTPEHHHE COJIN», TO €CTh COCTOAT U3 OunosapHbix HOHOB +NH;—R—COO-, o6pa3yromuxcs npu
obpatumoM niepenoce nmpotona (H") oT kapOOKCHIIbHOMN TPYIIIbl K aMHHOTPYIIIIE.

O6mmas popmyIa mpeneabHbIX AMHUHOKUCIIOT C OJHON KapOOKCUIBLHOW U OJTHOW aMUHOTPYIIIION —
C.Ho +1NO..

XuMHn4yecKue CBOMCTBA AMUHOKHCJIOT

1. T'openue:

4NH,CH,COOH + 130, —* 8CO, + 10H,0 + 2N,

2. BzaumoencTBre ¢ BOJIOM:

NH,CH,COOH + H,0 ¥— +NH;CH,COOH + OH"

NH,CH,COOH + H,0 *— NH,CH,COO + H;0" (NH,CH,COOH *—~ NH,CH,COO + H")

AMUHOKHUCIIOTHI — aM(OTepHbIE OpraHMYecKHe BelecTBa. B BOJHBIX pacTBOpax OOJIBIIMHCTBA
AMUHOKHCIIOT cpefia C1ab0KUCIOTHASI.

3. Peakunu ¢ pacTBOpaMHu LIEI0YEH:

NH,CH,COOH + NaOH —* NH,CH,COO—Na" + H,O (NH,CH,COONa — amunoanerar
HaTpus)
4. Peakuuu ¢ pacTBOpaMH KHUCIIOT:
2NH,CH,COOH + H,SO4s —* (NH;CH,COOH),SO4

mHAIFH (CynbGhaT TIIUIHAS )

5. DTepuduxanys

6. Kogneuncarnus.

I'pynna —CO—NH— Ha3bIBaeTCsl aMUIHOW IPYNION, a 00pa3yIoLUeCs MOIUMEPHI -
MOJIUAMUIAMHU.

[Tonnamuabl 0-aMUHOKHMCIIOT Ha3bIBAIOTCS MENTUAAMH. B 3aBUCMMOCTH OT 4KCIia OCTaTKOB
AMUHOKHCIIOT Pa3JIMYatoT TUTICTITU B, TPUTICTITHIBI, TOTUIETTHABL. B TaKHMX COeAMHEHUSX TPYTIIHI —
CO—NH— Ha3bIBalOT NENTUIHBIMU TpyHHamMu, a cBsi3b C—N - NEeNTUHOH CBA3BIO.

K nonunentuaam otTHOcATCs 6enku. B nx Monekynax npuUCyTCTBYIOT OCTaTKU HE OJHOM, a
HECKOJIbKMX aMUHOKHUCIOT. [Ipu ruaponuse 6enkoB (B KUCIOTHOM cpefie UiH Mo JeHCTBUEM
dbepmMeHTOB) 00pa3yeTcsi CMECh aMUHOKHCIIOT.

IHosy4yeHnune o-aMUHOKHCJIOT.

1. I3 xkapOOHOBBIX KHCIIOT:

CH;—CH,—COOH + Cl, -» CH;—CHCI—COOH + HCI

CH;—CHCI—COOH + 3NH; - CH;—CH(NH,)—COONH, + NH4Cl

CH;—CH(NH,)—COONH, + HCl - CH3—CH(NH,)—COOH + NH,4CI

2. 'maponus 6enKoB.
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3amanue:
1. Hamwmcate ypaBHEHUE peakiUu, TOATBEPKIAIONIINE XUMHUYECKIEe CBONCTBA

AMHHOYKCYCHOM KHCJIOTBI.

2. Beruucnure maccy OpoMHOI BOABI C MaccoBOM noneit 6poma 3,5%, koTopas morpedyeTcs
JUISL TTOJIHOTO B3auMoencTBus co 150 r 2%-ro pacTBOpa METHIIAHUIMHA.

3. B ueMm nposiBasieTcs IBONCTBEHHOCTh XMMHUYECKUX PEAKLIIMA aMUHOKHUCIIOT?

4. Hanumure peakuyy MOJy4eHNUs aMUHOKCHIIOT.

5. Kakue BemiecTBa Ha3bIBAIOTCS AMUHOKHCIOTAMU?

IIpakTnyeckas padbora Ne9
«beakn»

Iesb: 03HAKOMHUTBHCS C IPUPOIHBIMU TOTUMEPAMH (OEJIKH).

Beakn — 3T0 BBICOKOMOJIEKYJISIPHbIE OPTaHUYECKHE COSUHEHNsI, KOTOPhIE COCTOAT U3 YIJIEpoa,
BOJIOPO/Ia, KMCJIOPO/Ia, CEPHI M a30Ta. B cocTaB HEKOTOPHIX 0eIKOB BXOAHUT Pocdop, a TakKe KaTHOHBI
METaJIOB.

benku sBastoTCS GMONOIUMEPaMHU, KOTOPBIE COCTOST U3 MOHOMEPOB aMHUHOKHCIOT. M
MOJIEKYJIIpHAsl Macca BapbUPYETCSl OT HECKOJIBKUX THICSAY /10 HECKOJIbKUX MUJUTMOHOB, B 3aBUCUMOCTHU
OT KOJIMYECTBAa aMUHOKHCIOTHBIX OCTaTKOB.

B cocTaB OenkoB BxoauT Bcero 20 TUIIOB aMUHOKHUCIOT U3 170, HaliICHHBIX B JKMBBIX
OpraHus3max.

Otnuune MexIy OelKamMu U IENTHAaMHU 3aKIII0YAETCS B KOTMYECTBE aMUHOKHCIIOTHBIX
ocTaTtkoB. B Oenkax ux Oojiee 50, a B menTugax MeHee 50.

B nacTosiee BpeMs BbIJICTIEHO HECKOJIBKO COTEH Pa3IMUHbIX MENTHI0B, KOTOPHIE BHITIOIHSIOT B
OpraHU3ME CAMOCTOATEIbHYIO (PU3NOIOTUYECKYIO POJIb.

K nentunam oTHOCSTCS:

1. [lentuHbIe aHTHOMOTUKH (TPAMUITUANH S).

2. PerynstopHble IENTUABI — BEIIECTBA, PETYIUPYIOUIUE MHOTUE XUMUYECKHUE PEAKIIMH B
KJIETKaX U TKaHAX opraHu3ma. K HUM OTHOCSTCS: MeNTUHbIE TOPMOHBI (MHCYJIUH), OKCUTOLIMH,
CTUMYJIMPYIOLIUI COKPAILCHUE IT1aJKON MYyCKYJIaTypBbl.

3. HeliponenTupl.

B 3aBucuMOCTH OT CTPOEHHS Pa3IUYaAIOT MPOCTHIE U CIOKHBIC OCIKH.

1. IIpocThlie HeJIKU COCTOST TOIBKO U3 OCITKOBOM YaCTH.

2. Cno:kHble UIMEIOT HEOCIKOBYIO YacTh.

Ecnu B kauecTBe HEOEIKOBON YaCTH UCHIOIB3YETCSI YIIIEBO/, TO 3TO INIMKONPOTEN/IbI.

Ecnu B kauecTBe HEOCTKOBOM YaCTH UCIIONIB3YIOTCS JIUITHIBI, TO 3TO JIUMONPOTEH/AbI.

Ecnu B kauecTBe HEOEIKOBOW YaCTH UCHOIB3YIOTCS HYKJIIEMHOBBIE KHCIIOTHI, TO
3TO HYKJIEONPOTEH/IbI.

benku umeroT 4 OCHOBHBIX CTPYKTYpbI: IEPBUYHYI0, BTOPUYHYIO, TPETUYHYIO, YETBEPTUUHYIO.

1. Ilon mepBUYHOM CTPYKTYPOIl TOHUMAIOT MTOCJIEIOBATEILHOCT AMUHOKUCIIOTHBIX OCTaTKOB B
nojaunenTuaHoM nenu. OHa yHUKaIbHa JUIs J1I00oro Oeska 1 onpeeniser ero (opMmy, CBOWCTBA U
byHKIMN.

3HAaYUTENIbHOE COBIAJICHUE IEPBUYHON CTPYKTYPhI XapaKTEPHO Il OEIKOB, BHITOTHSIIOLINX
cxoaHble GYHKIMH. 3aMeHa BCETO JUIIIb OJTHON aMHHOKHUCIIOTHI B OJHON U3 IIENe MOXKET U3MEHHUTD
dbyHkImI0 MoJeKybl Oenka. Hanpumep, 3aMeHa riryTaMMHOBOM KUCIIOTHI Ha BAJIMH MIPUBOJIUT K
00pa30oBaHNIO aHOMAJIHHOT'O T€MOTJIOOMHA U K 3a00JIeBaHUI0, KOTOPOE HA3BIBAETCS
CEPIIOBUIHOKIIETOYHAS! aHEMHS.
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2. Bropu4Hasi CTPYKTypa — yIopsJ04Y€HHOE CBEPThIBAaHHE MOJIUIENITHIHON ENH B CIIMPaJIb
(MMeeT BHI pacTSIHYTON MPYKUHBI). BUTKN criMpaiy yKperuIsStoTcsl BOAOPOAHBIMH CBSI3SIMH,
BO3HHMKAIOIIUMU MEX1y KapOOKCUIbHBIMU IpynamMu 1 amuHorpynnami. Ilpakruuecku Bce CO- u NH-
rpyNIbl IPUHUMAIOT y4acTue B 00pa30BaHUM BOJAOPOIHBIX CBSI3EH.

3. TpeTu4Hasi CTPYKTYpPA — YKJIaJKa MOJUIENTUIHBIX [eNeil B rI100yIbl, BOZHUKAOIIAS B
pe3yabTaTe BOSHUKHOBEHHSI XUMHUYECKUX CBSI3€H (BOJIOPOIHBIX, NOHHBIX, TUCYIb(QHUIHBIX) U
yCTaHOBJIEHHS TUIPO(GOOHBIX B3aUMOACUCTBUM MEXy paJiiKaiaMi aMUHOKUCIOTHBIX OCTaTKOB.

4. YeTBepTUYHAS CTPYKTYPA XapaKTepHa /Ui CIOKHBIX O€IKOB, MOJIEKYJIbI KOTOPBIX
o0pa3oBaHbl ABYMs U OoJiee rI100yIamH.

VYrpara 6eTKOBOW MOJIEKYJION CBOEH MPUPOTHOU CTPYKTYpPHI Ha3bIBaeTCs AeHaTypauueii. Ona
MOYKET BO3HUKHYTb IPU BO3JICHCTBUU TEMIIEPATYPbl, XUMHUYECKUX BEILIECTB, IPY HATPEBAHUH U
00JTydeHHH.

Ecnu npu neHarypaiuu He HapylleHbl IEpBUYHbIE CTPYKTYPBI, TO IIPU BOCCTAHOBJICHUHU
HOPMAaJIBHBIX YCJIOBUH O€JI0K CITOCOOEH BOCCO3/IaTh CBOIO CTPYKTYPY. DTOT MPOIECC HOCUT
Ha3BaHHe peHaTypaums. CienoBaTeabHO, Bce 0COOEHHOCTH CTPOCHHS Oelika ONpeIeItoTCsl IEPBUYHOM
CTPYKTYpOH.

CepnoBUIHOKIIETOYHASI AaHEMHSI — 3TO HaCJIeACTBEHHAst 00JI€3Hb, IPU KOTOPOIl SpUTPOLIUTHI,
y4acTBYIOIIME B IEPEHOCE KUCIOPO/a, BHIVIAIAT HE B BUJIE AMCKA, a IPUHUMAIOT (opMy cepria.
HenocpencrBenHoi npuunHOi U3MeHeHus pOpMBI ABIIsETCS HEOOIIbIIOE U3MEHEHUE XUMHYECKON
CTPYKTYpbI reMorjio01uHa (OCHOBHOTO KOMIIOHEHTA 3PUTPOLIUTA).

CuMITOMBI: TOTEPS TPYAOCIIOCOOHOCTH, IOCTOSIHHAS OT/BIIIKA, YYaLlIEeHHOE cepieOueHue,
TOHIKEHHBIA UMMYHHTET.

OnHUM U3 IPU3HAKOB CEPIIOBUIHOKIETOYHON aHEMHUH SIBJISETCS KENTH3HA KOXKHBIX TOKPOBOB.

KonTpoabHbie Bonpochl:

Uro npeacTaBisioT coboit 6enku?

[Touemy Oenku HENB3s1 BRIBECTH OJTHON (HOPMYIIOii?
UYro Takoe nmenTHIHast CBSI3b?

Urto npoucxoauT npu rujpoiause oenka?

Uro Takoe neHaTypanus oenka?

Urto Takoe peHaTypanus 0enka?

KakoBsl ¢pyHkiu 6enkoB B opranuzme?

NV AE LD —

IIpakTH4eckas padora Nel0
«Ilnmacrtmaccnl. Kayuyku. Bosiokna

He.]'ll): HU3YUUTHh CBOMCTBa I1acTMacC, KaydyKOB U BOJIOKOH U O3HAKOMHUTBHCA C UX IIPUMCHCHHECM.

BI:ICOKOMOJ'ICKynSIpHBI@ COCIUHCHMUS. PeaKHI/II/I MMOoJIMMEPHU3all U TOJUKOHACHCAIH.
[Tonumepsl. [1nacTmaccel, BOJOKHA, Kay4yKH.

BricokoMoneKysipHbIe BEIIECTBA, COCTOSIINE U3 OOJIBIINX MOJIEKYJI IEMHOI0 CTPOEHUS,
HA3bIBAIOTCS MOJTUMePAMHU (OT IPeU. «IOJIN» — MHOTO, «MEPOC» — YacTh).

Moutexyia moimMepa Ha3bIBaCTCSI MAKPOMOJIEKYJI0# (0T Iped. «Maxkpocy — OOJBIION,
JUIMHHBIN). MonekynspHas Macca MaKpOMOJIEKYJI IOCTUTAET JIeCATKOB — COTEH ThICAY (U JaXKe
MI/IJ'IJ'II/IOHOB) ATOMHBIX €UHUII.

CoennHeHus, U3 KOTOPBIX 00Pa3yIOTCs MOJIUMEPHI, HA3bIBAIOTCS MOHOMEPAMH.

I'pynna aroMoB, MHOTOKPAaTHO MOBTOPSAOIIAACS B LIETHOW MaKpOMOJIEKYJIE, HA3bIBACTCS
€€ CTPYKTYPHBIM 3BE€HOM.
MoHoMepBbI — HU3KOMOJICKYJISIPHBIE BEIIECTBA, U3 KOTOPBIX 00Pa3yOTCs MOIUMEPBI.
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CreneHb MOJTMMeEPU3ANUH — YHCIIO, TOKA3bIBAIOIIEE KOJTMUECTBO PJICMEHTAPHBIX 3BEHHEB B
MOJIEKYJIe ITOJInMEpa.

Crenenp noauMepu3anuu 00bIYHO 0003HAYACTCS MHACKCOM «N» 32 CKOOKaMU, BKIFOYAIOIINMH B
ce0s cTtpykrypHoe (MoHOMepHOE) 3BeHO: (—CH—CH2-),.

Kaacenpuxkanus nonumepos

[Tonumepsl, MaKpOMOJIEKYJITBI KOTOPBIX TOCTPOEHBI CTPOTO OMPEIEICHHBIM CIIOCOO0M,
Ha3bIBAIOT PeryJasipHbIMH.

[Tonumep Ha3BIBaETCS CTEPEOPEryasipHbIM, €CITH 3aMeCTUTEN R B OCHOBHO# 11eTTH
makpomouiekyi (—CH,—CHR-), pacnosioxxeHsl yHopsiJO4€HHO.

CrepeoperyasipHble IOJUMEPHI 00JIaJaI0T TOPA3/10 JIyYIIUMHU CBOWCTBAMHU — IJIACTUYHOCTHIO,
MPOYHOCTHIO U TEIIOCTONKOCTHIO; OHU CIIOCOOHBI KPUCTAUIU30BATHCA, B OTJIMYHE OT HEPETYIAPHBIX.

Kunaccndukanus no crpykrype

IIo CTPYKTYPC HNOJHUMEPHI ACJIATCS HA: HHHeﬁHLIe, Pa3BCTBJICHHLIC U ITPOCTPAHCTBCHHBIC.

JInneiinble PasBerBiIeHHbIE IIpocTpancTBeHHBIE
Cocrost u3
MOCJIe10BATEIbHOCTH
MakpoMoJIeKyJIbI
MOBTOPSIIOLIMXCS 3BEHBEB C
pa3BETBIICHHBIX UMEIOT XUMHUECKUE CBSI3U UMEIOTCS U
OOJBIINM OTHOILIEHUEM
OOKOBBIE OTBETBJICHUS OT MeX1y LemsIMU, 00pa3ys
JUTMHBI MOJICKYJIBI K e o
LIeNH, Ha3bIBaeMOH IIPOCTPAHCTBEHHYIO CTPYKTYPY
MOTIEPEYHOMY pa3Mepy. N .
TJIAaBHOM WJIM OCHOBHOM Pesuna, gpenongpopmanvoezuonvi
ILennonosa,
Kpaxman e CMObl

noausmMuleH HU3K020
daefzeHuﬂ, KanpoH

JInHeliHbIe — MaKpOMOJIEKYJIbI COCTOAT U3 MOCIEA0BATEILHOCTH TOBTOPSIFOIINXCS 3BEHBEB C
00JIBIIMM OTHOIIEHUEM JUIMHBI MOJIEKYJIBI K €€ IIOTIEpEYHOMY pa3Mepy (LeJUI0103a, TOJUITUIIEH
HU3KOT'O JaBJICHUS, KallpOH).

Pa3BeTBJIEeHHbIE — MaKPOMOJIEKYJIBI KOTOPBIX UMEIOT OOKOBBIE OTBETBIICHHS OT IICTIH,
Ha3bIBAEMOM TJIABHOM MJIM OCHOBHOM (Kpaxma).

CeTuaTble (IPOCTPAHCTBEHHbIE) — XUMHUYECKUE CBA3U UMEIOTCS U MEXKTy HeTsiMU (pe3uHa,
dbenonpopMaTbIETHIHBIE CMOJIBI).

Kaaccudukanus mo mponcxokaeHuIo

IIo CHOCO6y MOJIYUCHUA MOJIUMEPHI ACIIATCA Ha: NPUPOAHBbIC, CHHTCTUYECCKHE U
HCKYCCTBCHHBLIC.

CuHTeTHYCCKHE
IIpupoanbie BOJIOKHA HUckyccTBeHHBIE
BOJIOKHA
Henocpencrsenno [Tony4aroT MOJTHOCTHIO [Tonyuaror
CYHICCTBYIOT B ITPUPOJIC XUMHYCCKUM IIYTEM B MOJII/I(bI/IK&HI/I@I\/II HaTypaJIbHBIX
e XJIONOK peakuMsIX MOIMMEPHU3ALUU U MOJIMMEPOB
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IOJIMKOHACHCAIUHN

* ayemamHoe 60J10KHO

e wepcmoy e Kanpowu CLTVIOUO
« o L]
*  HAMYPATbHbIl WeTK e HaUIOH ZMCKJ(; -
]
e Jagcau

IIpupoaHbie moJMMepbI HEMTOCPEACTBEHHO CYLIECTBYIOT B IPUPOAE (Kpaxmal, LeUIr0JI03a U
ap.).

CuHTeTHYeCKHUE MOJUMePbI MOJIYYalOT MOJHOCTHI0O XUMUUYECKUM ITYTEM B PEaKITUIX
MOJTUMEPU3AINH U TTOJMKOHACHCANH (TIOIUATUIICH, TOIUXJIOPBUHII, (eHOI-PopMalbaeTuIHbIe
CMOJIBI, METHJIMETAKpUIIAT U T.1.). He umeroT ananoros B npupo/e.

HckyccTBeHHBIE — MONTYYal0T MOAU(PHUKAIIUEH HATYPaTbHBIX MOJIMMEPOB (BHCKO3a —

MO IM(UIIMPOBAHHAS [IEJUTION03a, PE3UHA —MOAM(PHUKAIUS HATYPATLHOTO KAydyKa).

Knaccnpuxkanusi no XuMHYECKOMY XapaKTepy
[To xuMu4eckoMy XapakTepy U COCTaBy MOJIMMEPHI U XUMUYECKUE BOJIOKHA ObIBAIOT:

noJu3(pupHbie, NOTHAMHU/IHBIE, 3JIEMEHTOOPraHMYeCcKue (HAanpuMep, KpeMHHHOpraHniecKkue
MoJIUMepPbI).

o3 dupHbIE HonmumamuaHbie DJ1eMEHTOOPTraHNYeCK

NMoJIMMepbI NnoJIMMepbI ue
Conepxat aToMbl

Copepxar rpynmy -
COO Conepaxar rpynmy -CO- JIPYTUX XUM. SJIEMEHTOB

Tascan NH,— (kxpemHHMi U Ap.).

Haiinon, kanpon Kpemnutiopeanuueckue
(nonusmunenmepegpmanam)
noaumepul

HoausdupHble MOJIMMePbI — COJEPKAT TPYIITY CIOXKHBIX 3¢(pupos -COO-.
IHonuamuaHbie MOJMMEPbI — COJACPKAT NEeNTUIHYIO CBsA3b -CO-NH,-.

DJIeMEeHTOOPraHu4YeCKUe MOJUMEePbl — COJEPKAT ATOMBI APYTHX XUMUYECKUX FIIEMEHTOB
(momumo C, H, O, N).

Kanaccupukanus mo cnocody mossydyeHust

[Tonumeps! nonyyaroT 1100 peakuusIMU MOJUMEPHU3aLHH, JIN00 MOJUKOHAEH CAIUeH.

Mommmepu3anus IHoaukoHaeHcanusa

9t0 OpUCOCAMHCHHUE OJHUX MOJICKYJT K
JPYTUM 3a CYET pa3pbIBa KPATHBIX CBs3eii.
Ilo0o4HbIEe MPOAYKTHI, KAK NPABUIIO, HE
o0pa3syrorcs.

Tonusmunen, norunponunen u op.

O6pa3zoBaHue MoJIMMeEpa MPOUCXOIUT 32
CUeT peakiuu 3amenicHus. [Ipu
9TOM 00pa3yeTcsi HI3KOMOJIEKYJISAPHBI
MOOOYHBIH NMPOAYKT.

Denonghopmanvoecuonas cmoaa, KanpoH
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Hoaumepu3anusi — npouecc 06pa3oBaHUs BEBICOKOMOJIEKYJISIPHOTO BellleCTBa(II0JUMepa)
nyTEM MHOTOKPATHOT'O IPUCOEINHEHHUS MOJIEKYJI MOHOMEpA K aKTUBHBIM LIEHTPAM B pacTyLIeH
MOJIEKYJIE [TOJINMEpA.

osmkonaeHcanus — npoiecc 00pa3oBaHusl BBICOKOMOJIEKYJISIPHBIX COETUHEHHH,
NPOTEKAIOLIUI 10 MEXAHU3MY 3aMELICHUS U CONPOBOXKIAIOLINICS BbIJICIIEHUEM TOOOUHBIX
HU3KOMOJIEKYJISIPHBIX TPOAYKTOB (OOBIYHO 3TO BOJA).

CBolicTBa MOJIUMEpPOB

IIo cBolicTBam IIOJIMMEPBI MOKHO pasA€JIMTh Ha: TEPMOPECAKTUBHBIC, TCPMOILVIACTHYHBIC U
3JIaCTOMEPLI.

TepmopeakTUBHBIE TepMomiacTu4yHbIE i1acToMepsbl
MenstoT popmy npu
(opmy 11p DnacTu4yHbIe
HarpeBaHUU U COXPAHSIOT
N BEIIECTBA MPU Pa3HBIX
HemuraBkue u HedMacTUYHBIC MATEPUATIBL. eé.
TEeMIEepaTypax.
DenongpopmanvoecudHvle CMObL, NOTUYPEMAH Tlonusmunen, .
Hamypanvhwiii
ROAUCTMUPO,
Kay4yK, NOIUXI0PONpeH
NOIUBUHUTIXTIOPUO

TepmopeakTUBHBIE MOJMMEPBI — TUTACTMACCHI, TIepepabOoTKa KOTOPBIX B U3CIHS COMPOBOKIACTCS
HEOOpaTHUMOI XUMHUYECKOW peakiuei, MPUBOASIICH K 00pa30BaHUIO HEIIAaBKOTO U HEPACTBOPUMOTO
MaTepuana.

Hanpumep, penonpopmaibaeruiHbie CMOJIbI, TOJINYPETAH.

TepmonacTUYHbIE MOJUMEPBI — MEHSIOT (HOPMY B HATPETOM COCTOSIHHH U COXPAHSIIOT €€
TIOCJIE OXJIAXKICHUSI.

Hanpumep, moau3TUIICH, TTOJUCTUPOIT, TTOJTUXIIOPBHHUI U T.].

DJacTtoMepsl — 001aJaF0T BRICOKOAJIACTHYHBIMHU CBOMCTBAMH B IIUPOKOM WHTEPBAJIC
TEMIIEPATYpP.

Hanpumep, HaTypallbHBIN Kay4yK.

MosnMepu3anus M NOJTUKOHIEHCAUS

HMommmepuzanust

CreneHb MOJTUMeEPU3ANUH — ATO YHUCIIO, TOKA3BIBAIOIIEE CKOJILKO MOJIEKYJI MOHOMEpa
COCIMHUIIOCH B MAKPOMOJIIEKYITY.

CreneHs NOTUMEpU3AIMHA OOBITHO 0003HAYACTCS MHICKCOM «N) 32 CKOOKaMH, BKITFOYAIOIINMH B
ce0s cTtpyktypHOoe (MoHOMepHOE) 3BeHO: (—CH>—CH>—-),

XapakTepHble NIPU3HAKHU NOJIUMeEPH3ALUHU.
1. B ocHOBe noaumepu3alyy JeKUT peaKuus NPUCcOeANHEeHHUs].

[Tonumepusanys — nenHasi peakuusi, BKJIOYAeT CTaAUN MHULMUPOBaHUS, pOCTa U 0OpBIBA LIETIH.

DneMeHTHBIN cocTaB (MOJIEKYISIpHBIE (OPMYIIB) MOHOMEpA U TTOJTMMEPa OAMHAKOB.

Karanuzaropamu mosumepu3ai MOryT ObITh: MeTAJUIMYECKUI HATPUIi, TePOKCH/bI,
KHCJIOPOJ, METAJNIOOPTaHHMYECKHE COeIHHEHUS], KOMILJIEKCHbIE COeIUHEeHH .

IIponiecc 0Opa3oBaHus BHICOKOMOJIEKYJISIPHBIX CO€AMHEHHUH TPU COBMECTHOM MOJUMEPU3ALIUN
JBYX WJIH 00JIee pa3IuYHbIX MOHOMEPOB Ha3bIBAIOT CONMOJIUMeEPU3alUeH.

KoHTpoJibHbIE BONPOCHI:
1. Yrto Takoe monumepsi?

2. Ha xakue rpynmsl Iea4TCs OJIUMEPHI?
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JlaTb ornpeieneHue maacTMaccam.

JlaTp orpeneneHue peakiuy MOJTUMEPU3AIIH U TTOJTUKOHICHCAIHH.
Uro Takoe MoHOMED U nosiumep? B uem ux otinuune?

HazoBuTte n3BecTHBIE OHOMTOTUMEPHI.

Kakue n1Ba Bua Kaydyka pa3inyaroT.

Uro Takoe BynkaHU3aLus?

A e A

KT0 monyumn cunreTnueckuii kayuayk?

IIpakTHyeckas padora Nell
«Ilepuoanuyecknii 3axkoH u [lepuoagnueckasi cucreMa xumudeckux djementon . U.
MenpaeneeBa»

Ieab: PaccMOTpeTh B3aMMOCBSI3b COCTABA U AJIEKTPOHHOU CTPYKTYPBI aTOMOB XUMUYECKHUX
37eMeHTOB ¢ ux noyioxenuem B [ICXD JI.M1.MenneneeBa, nepuoAUNIHOCTh PACIIOIOKEHUS SJIEMEHTOB U
U3MEHEHUE JIEKTPOHHBIX KOHQUTYpAIHiA UX aTOMOB, OTBEYAIOIIEe IEPUOAUIHOCTH U3MEHEHUS X
CBOICTB; 3HAYEHHNE NMEPUOIUYECKOTO 3aKOHA JIJI PA3BUTHS HAYKHU U THAIEKTUKO-MaTEPUATILHOTO
MOHUMAaHUS IPUPOIBL.

I[lepuoaguyecknii 3ak0H XumMmu4eckux 31eMeHTOB /.. MenaesieeBa (coBpeMeHHas
(dbopMynTupoOBKa): CBOMCTBA XUMUYECKUX JIEMEHTOB, a TAK)KE IPOCTHIX U CIOKHBIX BEIIECTB, UMU
00pa3yeMbIX, HaXOATCS B MEPUOINICCKON 3aBUCIMOCTH OT 3HAYCHHUS 3apsi/ia U3 aTOMHBIX S7ep.

Ilepuoanueckasn cucrema JI.1. MenaeeeBa — rpaguyeckoe BoIpakeHUE EPUOINIECKOTO
3aKOHa.

EcrecTBeHHBIN psii XUMHYECKHX 3JIEMEHTOB — PsiJl XUMHUYECKUX JIEMEHTOB, BBICTPOEHHBIX 10
BO3pPACTaHUIO YHCIIA IPOTOHOB B SAPAX UX ATOMOB, WM, YTO TO KE CAMOE, [0 BO3PACTaHUIO 3aps/10B
sa1ep ATUX aToMOB. [TopsIKOBBIN HOMEp 3JIEMEHTa B 3TOM PSly PaBEH YHUCIY IPOTOHOB B si/Ipe JH000Tr0
aToma 3TOro JJIEMEHTA.

Tabnuia XUMUYIECKUX JIIEMEHTOB CTPOUTCS MTyTEM «pPa3pe3aHus» €CTECTBEHHOTO psia
XUMHUYECKHX 3JIEMEHTOB Ha MePHOoAbl (TOPU30HTANILHBIE CTPOKH TAOIUIIBI) U O0BEIUHEHUS B TPYIIIIHI
(BepTUKAILHBIE CTOJIOIBI TAOIUIIBI) JIEMEHTOB, CO CXOIHBIM JJIEKTPOHHBIM CTPOSHUEM aTOMOB.

B 3aBucumocTu oT cioco6a 00beMHEHUS AIIEMEHTOB B TPYTIIHI TA0IHIIA MOKET
OBITH IIMHHOMEPUOIHOM (B TPYIITBI COOPAHBI AIIEMEHTHI ¢ OJIMHAKOBBIM YHCJIOM U THIIOM BAJICHTHBIX
3JIEKTPOHOB) U KOPOTKONEPHOAHO (B TPYMIIbI COOPaHbI 3JIEMEHTHI C OJMHAKOBBIM YHCIIOM BaJIEHTHBIX
JJIEKTPOHOB).

['pynmbl KOpoTKONEepHOIHOM TaOIULIbI IESATCS Ha MOATPYIIHI (TJ1aBHbIE U MO0OYHbBIE),
COBMAJIAIOIIUE C TPYNIIAMU ITUHHOMIEPHOIHON TaOIHUIIBL.

VY Bcex aTOMOB 3JIEMEHTOB OJIHOTO ITEPUOAA OJUHAKOBOE YHCIIO JIEKTPOHHBIX CIIOEB, PABHOE
HOMeEpY IepHoja.

Yucno s5emMeHToB B nieproax: 2, 8, 8, 18, 18, 32, 32. BoJabIMHCTBO 371EMEHTOB BOCEMOTO
NEPUOAA MOJIyYE€HbI HCKYCCTBEHHO, ITOCIIEHUE 3JIEMEHTHI 3TOT0 MEPUO/Ia €Ill€ HE CUHTE3UpOBaHbl. Bee
MIEPHOJIbI, KPOME IEPBOT0 HAYMHAIOTCS C dJIeMeHTa, oOpa3sytomero menounoit metamt (Li, Na, K u T.
1.), @ 3aKaHYMBAIOTCS dJIeMEHTOM, oOpa3yrommm Onaroponnsiii ra3 (He, Ne, Ar, Kru T. 1.).

B kopoTtkomneprogHoii Tabnuie — BoceMb TPy, Kakaas U3 KOTOPBIX IEJIUTCS Ha JABE
HOATPYIIBI (TIIaBHYIO M TOOOYHYIO0), B JUIMHHONIEPUOAHOM TabHIIe — MIECTHAIIATh IPYIII, KOTOpPhIE
HYMEpYIOTCsl pUMCKHMH Itdpamu ¢ OykBamu A unu B, nanpumep: 1A, 11IB, VIA, VIIB. I'pynna IA
JUTMHHOTIEPUOAHOM TaOIHUITBI COOTBETCTBYET IJIaBHOM MOATPYIINE MEPBOM TPy KOPOTKOMIEPHUOTHON
tabiuuel; rpynna VIIB — nobouHoi noarpymnmne ceipMoii rpynibl: OCTajdbHbIe — aHAJIOTHMYHO.

XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIOTCS B IpyNIax U Mepuoiax.
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3ananus
1. VYkazarb 3J€MEHT, B aTOME KOTOpOro: a) 25 npoToHoB U 13 31ekTpoHOB, 6) 41 npotoH u 20

JJIEKTPOHOB.

2. Omnpenenuts JiBa 3JEMEHTA, B aTOME KOTOPBIX Ha MOCJIETHEM SHEPTE€TUUECKOM YPOBHE: a) 4
BaJICHTHBIX AJICKTPOHA, 0) 7 BAJICHTHBIX 3JIEKTPOHA.

3. Ha3sBath aBa 27€MeHTa, B aTOME KOTOPBIX: a) 3 SJHEPreTUYECKUX ypOBHS, 0) 5
SHEPTreTUUECKUX YPOBHS.

4. Ha3oBuTte 31€MEHTHI, UMEIOIINE CIEAYIONINE IEKTPOHHbBIE (POPMYIIBL:
a) 1s*2s2p®3s*3p°,
0) 1s*2s*2p°3s%4s’,
B) 1572s"2p°3s?3p®4s*3d'4p°®5s'4d°.

5. Yka3aTh MECTOIOJIOKEHHE 3JIEMEHTOB B [lepnoanyeckoi cucreMe XUMUYECKHUX JIEMEHTOB
JI.1. MenneneeBa, HalUIIIUTE JICKTPOHHBIE ()OPMYJIBI aTOMOB JaHHBIX JIEMEHTOB: a) Noe37,
0) Ne30, B) Ne24, r) Ne50.

6. UYeM CXOIHBI U 9EM OTIMHAIOTCS 10 cocTaBy u3oTomsl: a) K ¥10K, 6) *1;C1*";;CL.

7. Ha3zoBuTe IUIIHUN OKCHJI B PSIAY: OKCUJ KAJIbIUS, OKCHUJI KaJus, OKCUJ YTJIEPOo1a, OKCUJ]
MarHusl.

KonTposbHbIE BONIPOCHI:

1. JlaiiTe onmpeneneHne XMMUYECKOTO 3JIEMEHTA.

2. Kak onpenenuTs 4uciao NpOTOHOB, HEUTPOHOB U JIEKTPOHOB B aToMme? JloKakuTe, 4To
aTOM — DJIEKTPOHEUTpaJIbHAs YacTULIA.

3. Jlaiite ompenenieHne U30TOIA.

Yucno monbITOK Kiaccu(pUKaluu XUMUYECKUX 1eMeHToB 10 [[.M. Menneneesa, cuuras

BapuaHThl Ta0au1, nocturaino 50. Hekoropeie u3 yuensix (JI. Meiiep, . Heronenmac)

OYeHb OJIN3KO MOJIONUTN K OTKPHITHIO 3aKoHa. M Bce ke UM He yAaJ0Ch I0BECTU CBOU

HOTIBITKY J0 3aBEPIICHHS. Y KaXKUTE OCHOBHOW HEJIOCTATOK B paboTax Beex

npenmectseHHUKOB J1.11. Menneneesa.

UTo MoJI0KMII B OCHOBY KJaccu(UKaIK XUMHYecKkux sneMenToB [|.M1.Menneneen?

HazoBute naty OTKpBITHS NEPUOJUIECKOTO 3aKOHA M €r0 COBPEMEHHYIO (DOPMYITUPOBKY.

Kewm u rne padoran J[.. MenaeneeB Bo BpeMsi CBOETO BETUKOTO OTKPBITHSA?

Koro I.1.MenzeneeB Ha3bIBal «yKPEMUTEISIMI» NEPUOIUYECKOTO 3aKOHA?

PN AxW

IIpakTHyeckas padora Nel2
«CTpoeHue aToMOB»

Heab: 06001uTH 3HaHUSA 00 3JIEKTPOHHOM CTPOCHUU aTOMOB XUMUYECKUX 3JIEMEHTOB;
3aKpEMUTh YMEHHS U HABBIKU COCTABJICHHS AJICKTPOHHBIX OPMYJT aTOMOB XUMUYECKUX JICMEHTOB, a
TaKkKe uX rpaduyeckux n3odpaxenuil. OTpaboTaTh OCHOBHBIE MOHATHUS: «3JEKTPOHHOE 00JIAKO»,
«aToMHasi OpOUTATBY, KPATHYCH.

ATOM COCTOUT U3 ATOMHOI'0 SI/IPA U 3JIEKTPOHHOI 000104YKH.
Slapo atoma coCTOUT M3 MPOTOHOB (p*) U HelTtponos (7°). Y aToMa BOZOpOaa SAPO COCTOMT U3
OJIHOT'O MPOTOHA.
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Yucno npotoroB N(p") paBHO 3apsiny siipa (Z) U MOPsIKOBOMY HOMEPY JJIEMEHTA B
€CTECTBEHHOM PSIIy DJIEMEHTOB (M B IIEPHOIUYECKON CUCTEME DJIEMEHTOB). N(p') = Z

CymMa gucia Heiirponos N(n°), 0603Ha4aeMoro npocro 6ykBoii N, 1 uucia
NPOTOHOB Z HAa3bIBAETCSI MACCOBBIM YHCJIOM U 0003HaYaeTcsi OyKBOWM A.

A=Z+N(6)

DeKTpOHHAs 000JI0YKa aTOMa COCTOUT M3 IBMIKYIIUXCSI BOKPYT sIpa dJIEKTPOHOB (€).

Yuco 31eKTpoHOB N(e') B 37IeKTPOHHOM 0005104Ke HEHTPaIbHOTO aTOMa PAaBHO YHCITY
MIPOTOHOB Z B €TI0 fAJIpE.

XHUMHIYECKHIi 3JIEeMEHT — BHJI aTOMOB (COBOKYITHOCTh aTOMOB) C OJIMHAKOBBIM 3apsIOM sijipa (C
OJIMHAKOBBIM YHCIIOM IPOTOHOB B SIAPE).

H30T0MN — COBOKYITHOCTH ATOMOB OJIHOTO 3JIEMEHTA C OJJMHAKOBBIM YHCIIOM HEUTPOHOB B SIApE
(WM BU aTOMOB C OJIMHAKOBBIM YKCJIOM IPOTOHOB M OJJUHAKOBBIM YHCIIOM HEUTPOHOB B SI/IPE).

PazHbie 30TONBI OTIIMYAIOTCS APYT OT APYTra YHCIOM HEMTPOHOB B SApaX UX aTOMOB.

O06o03HaueHne OT/IEIBHOIO aTOMA MJIM M30TOIIA.

ATOMHas1 OPOUTAJIB — COCTOSTHUE JICKTPOHA B aTOMe. Y cllIoBHOE 0003HaueHne opouTanu — .
Kaxmoit opOuTan COOTBETCTBYET AIIEKTPOHHOE 00JIaKO.

OpOuTanu peaabHBIX AaTOMOB B OCHOBHOM (HEBO30YK/I€HHOM) COCTOSTHMM OBIBAIOT YETHIPEX
THUIIOB: S, p, d U f.

OpOuTan 0AHOTO CII0S1 00Pa3yIOT IJIEKTPOHHBIH («IHEPreTHYeCKuii») YPOBeHb, UX SHEPTHH
OJIMHAKOBHI Y aTOMa BOJIOPO/1a, HO Pa3IMYArOTCs y JPYTUX aTOMOB.

OnHOTHUITHBIE OPOUTAIIN OJJHOTO YPOBHS TPYIIIUPYIOTCS B 3J1€KTPOHHbIE
(3HepreTuYecKue) Mo lypoBHU:

S-TIOJTypOBEHB (COCTOUT U3 OJITHON S-opOUTaNN), yCIOoBHOE 0003HaueHue — .

Pp-TIOyPOBEHB (COCTOUT M3 TPEX p-opOuTaneii), ycnmopHoe obo3nauenue — CC.

d-notypoBeHb (COCTOMT U3 MATH d-opOuTaneii), yciaoBHoe o0o3HadeHne — I,

f-oxypoBeHb (COCTOUT U3 CEMH f-opOuTaeii), yciaoBHoe o0o3HaueHne — LT,

DHepruu opoUTaNel 0JHOTO MO YPOBHS OJJUHAKOBBI.

[Tpu 0603HaUEHNH TTOyPOBHEH K CUMBOITY ITOIyPOBHSI JOOABJISETCS HOMEP CII0S (3JIEKTPOHHOTO
YpOBH1), Haripumep: 2s, 3p, 5d 03Ha4aeT s-101ypOBEHb BTOPOTO YPOBHS, p-II0AYPOBEHD TPETHETO
YPOBHSI, d-TIOJTypPOBEHB IISITOTO YPOBHSI.

OO1mee ynco MoypoOBHEH Ha OHOM YPOBHE paBHO HOMepY ypoBHs 7. Ob1iee uncio opouTaneit
Ha OJJHOM ypOBHE paBHO 7°. COOTBETCTBEHHO 3TOMY, OOILEE YHUCIIO 00TAKOB B OJHOM CIIOE PABHO
TaKKe n’.

O603nauenus: 0 — ceoboanHast opOuTans (6€3 3JEKTPOHOB),

e - OpOUTAJIb C HECTTAPEHHBIM JIEKTPOHOM,

— opOUTaJb C DIIEKTPOHHOM Mapoi (C ABYMsI dJIEKTPOHAMHU ).

[Mopsimok 3amoTHEHUsT IIEKTPOHAMH OPOUTANIEH aToOMa OTPEACISIETCS TPEMS 3aKOHAMU TIPUPOIBI
(bopMyTUPOBKH TaHBI B IPUIIOKEHUH 2):

BajieHTHBIE 2JIEKTPOHBI — 3JICKTPOHBI aTOMa, KOTOPhIE MOTYT IPUHUMATh y4acTHE B
00pa30BaHUM XMMHYECKHX CBsI3eH. Y JI0OOr0 aToMa 3TO BCE BHEITHHE JIEKTPOHBI TUTIOC TE
MPEIBHEITHIE IEKTPOHBI, JHEPTHsI KOTOPBIX 0OJbIIe, YeM y BHemHuX. Hampumep: y aroma Ca
BHEILHHUE JJIEKTPOHBI — 45°, OHM JK€ U BAJICHTHBIE; y aroMa Fe BHEIIHUE 3J€KTPOHBI — 45°, HO y HETO €CTh
3d°, creoBaTeNbHO Y aTOMa Kejle3a 8 BAJIEHTHBIX JIEKTPOHOB. BaeHTHas s1nekTpoHHas hopmyia
aToma KanbLus — 4s%, a atoma xenesa — 4s*3d°.

3ananns
1. Hamummure snexTpoHHbIe popMyisl 1is nonos: Fe*', Cl, S*, Cu®’, Cr*'.

2. HammmmuTte snekTpoHHYI0 hopMyiy aToMa kene3a. Kak pactpenemnstoTcs SJ1eKTPOHBI Ha
d - nogypoBHe? YKakuTe BBICIIYIO BAJIEHTHOCTD XKeJe3a.
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3. CocraBbTe 3JIEKTPOHHBIE CXEMbI CTPOEHUSI MOJIEKYJI. B Kakoil MoJieKyJie CBSI3b
KoBasieHTHas noysipHast: a) Cl,, 6) H,, B) HCI, r) NaClI.

KoHTposbHbIE BONIPOCHI:

o Kakoe crpoenune umeet arom?

o Kakue s5eMeHTapHbIe YaCTULIBI BXOJAT B cOCTaB sapa atoMa? Kak onpenensercs 3apsan sapa
aTtoma?

e Yro ompenensier cyMMa NpOTOHOB U HEUTPOHOB?

o JlaliTe onpeneaeHne XuMHIECKOTO AJIEMEHTA.

o Kak onpenenuts 4nuciao NpoOTOHOB, HEUTPOHOB U AJIEKTPOHOB B atoMe? JloKaxuTe, 4TO aTOM —
3JIEKTPOHEUTpabHaAs YaCTULA.

IIpakTHyeckas padora Nel3
«XuMHYeCKHe PeaKIun»

Heab: yrmyOuTts 1 0000MIUTH TEOPETUUECKHIE 3HAHUS O0YYAIOIIUXCS O XUMHUECKUX PEaKIIHIX,
HAYYHUTHCSI BBITIOIHATH PACUYEThI, UCTIONB3Ys (JOPMYIIHI.

XuMHUYeCKHe PeaKlMU — ATO TaKOW BUJ B3aUMOJEHCTBUS YACTHUIL, KOTJIa U3 OJHUX
XUMHYECKUX BEIIECTB MOIYYATCS IPYTUE, OTIUYAIOIIMECS OT HUX 10 CBOWCTBAM U CTPOCHHUIO.
BemectBa, KOTOpbIE BCTYNAKOT B PEAKIMIO — peareHThbl. BelecTBa, KOTOpbie 00pa3yloTcs B X0/1€
XUMHYECKON PEaKMU — MPOAYKTHI.

B xoxe xuMuueckoi peakiny pa3pyIiaroTcs XUMUIECKUE CBSI3U, M 00pa3y0TCsl HOBBIEC.

B xoe XuMHUECKHUX peaKkMii HE MEHAIOTCS aTOMBI, YYaCTBYIOIIKE B PeaKIMu. MEeHseTCs TONbKO
MOPSIJIOK COSMHEHUSI aTOMOB B MOJIeKyJiax. Takum o0pa3oB, YUCIO aTOMOB OJTHOTO M TOTO )K€ BEIIECTBA
B XOJI€ XMMUYECKOW PEAKLIMU HE MEHSETCH.

XUMHYECKHUE PEAKIINN KIACCU(DHUITUPYIOT 1O pa3HbIM MpU3HaKaM. PaccMOTpUM OCHOBHBIEC BHJIBI
KJIaCCU(PUKAIIUU XUMUYECKUX PEAKIUH.

Knaccupukauus mo 4ucjay 4 cOCTaBy pearupyroimx BelmecTs

[To cocTaBy U 4Hcny pearupyroIlrX BEIIeCTB Pa3AesioT PeakIiy, MpoTeKaIue 6e3
M3MEHEHMS COCTaBa BEUIECTB, U PEAKIIUH, IPOTEKAOIINE C U3MEHEHHEM COCTaBa BEUIECTB:

1. Peakumu, nporekamomme 6e3 H3MeHEHHUsI COCTaBa BewecTs (A — B)

K Takum peakiusiM B HeOPraHu4eCKOW XMMHUM MOXHO OTHECTH aJUIOTPOITHBIE MTEPEXObI
MPOCTHIX BEIIECTB U3 OJHON MOAU(UKALIUU B APYTYIO:

Sp0M6quc1<aﬂ - SMOHOKJ‘H/IHH&S{'

B oprannyeckoil XuMHMH K TAKUM PEAKLUSAM OTHOCATCS peaKluM U30MepHU3aluu, KOorjaa us
OJIHOTO M30Mepa MO/ IeHCTBUEM KaTalu3aTopa U BHEUTHUX (PaKTOPOB MOJTydaeTcs Apyrou (kak
MPaBUIIO, CTPYKTYPHBII H30MeED).

Hanpumep, uzomepuzanus 6OyraHa B 2-MeTHIIIPOIaH (M300yTaH):

CH3-CH2-CH2-CH3 g CH3-CH(CH3)-CH3.

2. Peaknum, nporexkawinme ¢ K3MEHEHHEM COCTaBa

. Peakunu coequnenns (A + B + ... — D) — 3T0 Takue peakiuu, B KOTOPBIX U3 IBYX U
OoJiee BelecTB 00pa3yeTcst OJJHO HOBOE CIIOYKHOE BEIIECTBO. B HeoOpranuveckoi XUuMHM K peaKIusam
COEIMHEHMS OTHOCATCS PEAKLUU TOPEHUS IIPOCTHIX BELIECTB, B3aUMOJAEHCTBUE OCHOBHBIX OKCHJIOB C
KUCJIOTHBIMM U JIp. B OpraHn4eckoii XuMHMH TaKUE PEAKIUH HA3bIBAKOTCS
peakuusAMHU NpUcoeIMHeHusl. Peakuuu npucoeuHeHusl — 3TO TaKUe PEAKIUU, B XOJ€ KOTOPBIX K
paccMaTpuBaeMOil OpraHUYECKON MOJIEKYJIE TPUCOETUHAETCS Apyras MoJiekyna. K peakiusm
MPUCOEAUHEHHUS OTHOCSTCS PeaKIui THAPUPOBAHMS (B3aUMOJICHCTBUE C
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BOJIOPOJIOM), THAPATALMHU (IIPUCOEIMHEHUE BObI), THAPOraJoreHMPOBaHus (IPHCOeIMHEHNE
raJIor€HOBOI0PO/a), MOJUMepu3anus (IPUCOeIUHEHNE MOJIEKYJI JPYT K IpYry ¢ oOpa3oBaHUEM
JUIMHHOM IIETIOYKH) U JP.
Hanpumep, rugpatanus :
CH2=CH2 + HzO d CH3-CH2-OH

D Peakuumn pasznoxenusi (A — B+ C + ...) — 3T0 Takue peakiuu, B X0/1¢ KOTOPBIX U3
OJTHOM CJIO’KHOHM MOJIEKYJIbI 00pa3yeTcsi HECKOIBKO MEHEE CIIOKHBIX WU MPOCTHIX BemecTB. [Ipu aTom
MOTYT 00pa30BBIBAaTHCS KaK MPOCTHIC, TAK U CIOKHBIE BEIIECTBA.

Hanpumep, npu pa3noXKeHUH NEPOKCHIA BOAOPOAA:

2H202 — 2H20 + 02.

B opranuyeckoii XuMHU pa3aeisaioT COOCTBEHHO PEAKIUHU PA3JIOKEHUS U PEaKIIUU
oTwieryieHus. Peaknuu oTmensienusi (3IMMMHMPOBAHMA) — 3TO TaKUE PEAKIIMH, B XO/1€ KOTOPBIX
MIPOUCXOJIUT OTPHIB aTOMOB HJIM ATOMHBIX IPYNI OT UCXOHOW MOJIEKYJIBI [P COXPAHEHUH €€
YIJIEPOJHOIO CKEJIETA.

Hanpumep, peakius oTIIEIIEHUs BOJOPOAa (IerHAPUPOBAHUE) OT MPOMAaHAa:

C3Hg — C3H6 + H2

Kak npaBuio, B Ha3BaHUM TaKUX PEAKIUK €CTh MPUCTABKa «Jjae». Peakiuu paznoxeHus B
OPraHU4YeCKOM XMMHUH IIPOUCXOIAT, KaK IPABUIIO, C PAa3PbIBOM YIJIEPOJIHON LIETIH.

HanpumMmep, peakiusi KpekuHra 6yraHa (pacuieruieHue Ha 00iee mpoCcThie MOJICKYJIBI TIPH
HarpeBaHUU WIIM TIOJ] ICHCTBUEM KaTaau3aTopa):

C:H,y — CH, + C,H;

o Peakuuu 3aMeeHust — 3TO TaKUe PEAKLUU, B XOAE€ KOTOPBIX aTOMbI UJIU IPYIIIIbI
aTOMOB OJTHOTO BEIIECTBA 3aMEIIAIOTCA HA aTOMBI HJIM TPYNIIBI aTOMOB APYroro Bemectsa. B
HEOPraHU4ecKOi XUMMHU 3TU PEAKLIUU IPOUCXOIAT I10 CXEME:

AB+C=AC+B.

Hanpumep, Oosiee akTUBHBIEC IaJIOTe€HbI BBITECHSIOT MEHEE AKTUBHBIC U3 COCIUHEHUH.

BzaumopeiicTBue oauaa Kajaus ¢ XJI0pOM:
2KI + Cl, — 2KCl1 + L.

3amenaTbCsi MOTYT KaK OTACIbHBIC ATOMBI, TAK U MOJICKYJIBI.

Hanpumep, npu crijiaBieHUN MeHee JieTy4He OKCHAbI BRITECHSIOT 0oJiee JeTy4ne U3 Cojeil.
Tak, HeNeTyunii OKCHI KPeMHHMS BBITECHIET OKCHUJI YIVIEPO/1a U3 KapOOHATA HATPHS NPU CIUIABICHUU:

N32C03 + SiOz — N328103 + C02

B oprann4eckoii XuMHMH pEaKIUH 3aMEIICHUS — 3TO TAKUE PEAKIMH, B XO€ KOTOPHIX YaCTh
OPraHuYecKoi MOJICKYJIbI 3aMellaeTcs Ha Apyrue yacTuusbl. [Ipu 3ToM 3aMmelieHHas yactuia, Kak
MIPABUIIO, COEUHAETCS C YaCThIO MOJICKYJIbI-3aMECTUTEIS.

Hanpumep, peakuys XJI0pMpOBAHUS MeTaHA:

CH4 + Clz — CH3C] + HC]

[To yncmy yacTul U cocTaBy MPOIYKTOB B3aUMOJICHCTBUS ATa peakiys OOJbIle MOX0Ka Ha
peakimuio oomMeHa. TeM He MeHee, 0 MeXaHU3MY TaKasi peaKIlus SBISETCS PEaKIMe 3aMeeHusI.

o Peaknuu o0MeHa — 3TO TakKe peakiiu, B X0 KOTOPBIX JBa CIOKHBIX BEILIECTBA
0OMEHUBAIOTCA CBOMMH COCTABHBIMU YACTIMH:

AB+CD=AC+BD

K peakuusm oOMeHa OTHOCATCS peaKIIMi HOHHOT0 00MeHa, IPOTEKAIOIINEe B pacTBOPAX;
peaKIuy, WITIOCTPUPYIOIIHNE KUCIOTHO-OCHOBHBIE CBOMCTBA BEILIECTB U IPYTHE.
IIpumep peakunu oOMEeHa B HEOPraHUYECKONH XUMUHM — HEUTpanu3aius COAAHOM KUCI0ThI
1IEJI0YbIO:
NaOH + HCl = NaCl + H,O
IIpumep peakiyu 0OMeHa B OpraHMYECKON XUMUU — B3aUMO/eliCTBHE YKCYCHOH KHCJIOTHI €
1EJI0YbI0:
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CH;-COOH + KOH = CH;-COOK + H:O

Kaaccupukanus XuMHYeCKUX peaKiuii 10 H3MEHEHMIO CTelleHH OKUCJIEHHS 3J1eMEHTOB,
o0pa3yomux BeuecTBa

Ilo u3MeHeHHIO CTeNeHN OKUCJICHUS 3JIEMEHTOB XUMUUYECKUE PEAKLIUU JEISAT
Ha OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKLMH, U peakluy, Uaylire 6e3 n3MeHeHusl cTeneHe
OKHCJIeHUS] XUMUYECKHUX 3JIEMEHTOB.

. OxkucInTe/IbHO-BOCCTAHOBHUTE/IbHBbIe peakunu (OBP) — »to peakuu, B xone
KOTOPBIX CTeNEeHH OKHCJIEHHs BELIECTB H3MeHsI0TesA. [Ipu 3TOM npoucxoautT oOMeH 3JeKTPOHAMM.

B Heopranmveckoi XMMHHU K TaKUM PEaKLUsM OTHOCSITCS, KaK MPaBUIIO, PEAKIIUH PA3I0KEHUS,
3aMeIIeHUs], COeIMHEHNS, U BCE PEaKLUU, UIYIIHE C Y4aCTUEM MIPOCTHIX BellecTB. [ ypaBHUBaHUS
OBP ucnonb3yroT METOT 3JIEKTPOHHOI0 fajiaHca (KOJIMYECTBO OTAAHHBIX JIEKTPOHOB JOJIKHO OBITh
PAaBHO KOJIMUYECTBY MOJTYYECHHBIX) UM METO/ 3JIeKTPOHHO-HOHHOI'0 fajlaHca.

B opranuyeckoii XuMuH pa3iesioT PeaKIMU OKUCICHHS U BOCCTAHOBJICHUS, B 3aBUCIMOCTH OT
TOT'0, YTO IPOUCXOAUT C OPIraHUUYECKON MOJIEKYJIOMN.

Peakuum okuc/IeHHsl B OPraHUYECKON XMMHUH — 3TO PeaKkluy, B X0/1€ KOTOPHIX YMeHbIIAETCS
YHCJI0 ATOMOB BOJOPO/A WM YBEIMYUBAETCS YHUCIIO ATOMOB KUCIIOPO/1a B UCXOHOM OpraHuyecKon
MOJIEKYJIE.

Hanpumep, okucineHue 3TaHosa MO I€HCTBUEM OKCHUIa MEU:

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

Peaknuu BOCCTAaHOBJIEHMS B OPIraHUYECKON XUMHUHM — 3TO PEaKIUH, B X0/1€
KOTOPBIX YBEJIMYHUBACTCS YMCJI0 ATOMOB BOJAOPO/AA WM YMEHbIIAeTCs YHCJIO0 aTOMOB KHCJI0POJa B
OpPraHMYECKON MOJIEKYJIE.

Hanpumep, BoccTaHOBIIEHHE YKCYCHOTO aJIbern/ia BOJIOPOIOM:

CH;-CH=0 + H; — CH;-CH,-OH

. IIpoTomTHYecKHe peaKuu ¥ peakiuu 00MeHa — 3TO TaKue pPeakliu, B X0Je
KOTOpBIE CTENIEHU OKUCIIEHHSI aTOMOB HE U3MEHSIOTCA.

HanpumMmep, HeMTpanu3amnus e1KOro HaTpa a30THOM KUCJIOTOM:

NaOH + HNO3 = HZO + NaNO3

Kaaccndukanus peaknuii no rensiosomy 3ggexry

[To termmoBoMy 3(hexTy peakuu pa3aeisitoT Ha IK30TeEPMUUYECKHe 1 IHT0TePMUYECKHUE.

IK30TepMHUYECKHE PEAKINH — 13TO PEAKIIUU, COTPOBOXKIAIOIIUECS BBIICIICHUEM YHEPTHH B
dopme TemnoTsl (+Q). K TakuM peakiusM OTHOCSTCS MOYTH BCE PEeaKIIMU COSTUHEHUSI.

Hcknwovennss — peakius a30Ta ¢ KUCJIOPOAOM ¢ oOpazoBaHueM okcuaa azora (II) —
SHJO0TEPMUYECKAS:

N,+0,=2NO-Q
Peakuust ra3000pa3HOro BOIOPoa C TBEPABbIM HOAOM TAKKe IHAOTEPMHUYECKAS:
H2 + 12 = 2HI - Q
DK30TEpPMHUYECKHE PEAKILIUH, B XO/I€ KOTOPBIX BBIAEISAETCS CBET, HA3bIBAIOT PEAKLIUSIMU TOPEHMS.
Hanpumep, ropeHue meTaHa:
CH4 + 02 = COz + HzO

Taxoxe IK30TCPMHUIECCKUMMU SABJIAIOTCA:

. peakuuy eJOYHbIX METAJJIOB C BO/IOI;

. PeaKIyu, CONPOBOKAAIOIINECS B3PbIBOM;

. pa3ioKeHUEe JUXPOMATAa aMMOHMS («BYJIKAHUUKY);
. oOpazoBanue ammuaka: N, + 3H, = 2NH;;

. peakuuy HeHTpaIu3aluu;

. CHHTE3 METaHOJ1a;
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. AJIOMOTEPMHUS;

. peakuuu, B KOTOPbIX M3 MeHee CTA0MJIbHBIX BelllecTB 00pa3yroTces 6oJiee cTa0MIbHbIE;

. B OpPraHUYeCKOW XMMUU — PEaKUUU MPUCOeTHHEHUSsI, PEaKLIUY TOPEHUs, OKMCJICHUS U
Ap.

IJH/I0TepMHUYeCKHe PeaAKIIUHN — 3TO PEAKLUU, COPOBOKAAIOUIUECS MOTJIOIIEeHHEeM SHEPIUH B
dbopme termtoTsl (— Q). Kak mpaBmiio, ¢ MOMIONIEHUEM TEIIOTHI UAET OOJIBIIUHCTBO
peakiuii pa3ioxkeHus (peakiuu, TpeOyoIre JUIMTEILHOTO HarpeBaHus).

Hanpumep, pazinoxeHne U3BeCTHIKA:

CaCO; —» CaO+CO:-0
Taxxe IJHI0TEPMUYECKUMH SIBJISIOTCS

. PC€AKIIUU THIPOJIN3A;
o P€akKIUuH, HAYIIHE TOJILKO IIPU HArPEBAHUH
. p€akuun, NpOTECKAIIUE TOJIBKO MPU 04Y€Hb BLICOKUX TEMII€EpaTypax Uid 1ImoJa

JeCTBHEM JJIEKTPHYECKOro pa3psia.
Hanpumep, npespaiieHne KHCIOPOaa B 030H:
302 = 203— Q
B OpraHquCKOﬁ XHUMHH C NOTJIOMCHUEM TCIJIOTBI UAYT PCAKIUU PA3JIOKCHUS. HaﬂpI/IMep,
KPEKUHT MEeHTAHA:
CsH\; — CHq + C,Hs— O

Kunaccndpukanus XuMHYeCKHUX PeaKIUiil 10 arPeraTHOMY COCTOSTHMIO pearupyrouux
BeuecTs (1o ¢pa3zoBoMy cOCTaBy)

BemectBa MOTyT CyleCTBOBATh B TPEX OCHOBHBIX arperaTHbIX COCTOSTHUSAX
— TBePJAOM, KHAKOM U razoodpaszHom. Ilo ¢pazoBoMy COCTOSIHHIO pa3IEsAOT
pEeaKIMi rOMOTeHHbIE U reTepOreHHbIE.

. I'omorenHsble peakuMu — 5TO TaKUE PEAKLIMK, B KOTOPBIX PEArupyrOLIUe BELIECTBA U
IIPOJTyKTHI HAXOJATCS B OHOM (ha3e, M CTOJKHOBEHHE pPEarupyrOIIUX YaCTHUL] IPOUCXOIUT BO BCEM
o0beMe peaklMOHHOM cMecH. K TOMOTeHHBIM peakiysM OTHOCAT B3aUMOJICHCTBUS KUAKOCTh-
JKMAKOCTh U ra3-ras.

HanpuMmep, OKUCIICHUE CEPHUCTOIO ra3a:

ZSOZ(F) + Oz(r) = 2803(r)

. I'ereporennble peakUM — 3TO PEAKLIMH, B KOTOPBIX PEArUpyIOLIUE BELICCTBA U
IIPOJIYKTHI HAXOJATCS B pa3HbIX ¢azax. [Ipyn 3T0M CTOIKHOBEHHME pearupyromuX YaCTUL] IPOUCXOIUT
TOJIBKO HA IPaHUIe CONPUKOCHOBeHus (a3. K Takum peakuusM OTHOCATCS B3aUMOJAEHCTBHUS Ia3-
JKMIKOCTh, ra3-TBepAas ¢asa, TBepaasi-Teepaasi, U TBepaas pa3za — JKUIAKOCTb.

HanpuMmep, B3aMMOIEHCTBHUE YIJIEKHCI0I0 Ia3a U THAPOKCHIA KAJIbIUA:

COz(F) + Ca(OH)2(p.p) = CaCO3(TB) + HzO

Jlns knaccuuKanuy peakuuid no ¢pazoBoMy COCTOSIHUIO IOJIE3HO YMETh OINPEeIsATh (ha30BbIe
COCTOSIHHS BellecTB. DTO JO0CTATOYHO JIETKO C/I€aTh, UCIIOJIb3Ys 3HaHUS O CTPOCHUU BEIIECTBA, B
YaCTHOCTH, O TUIIAX KPUCTAJUIMYECKOU PELIETKU.

BemecTtBa ¢ HOHHOM, AaTOMHOM WK METAJVIHYECKOH KPUCTAVINYECKON pelIeTKOM, KaK
IpaBUIIO TBeP/ble IPH OOBIUHBIX YCIOBUIX; BEIIECTBA C MOJIEKYISAPHOM peleTKoii, Kak
IPAaBUJIO, JKMAKOCTH WIN ra3bl IPU OOBIYHBIX YCIOBHSIX.

OOparuTe BHUMaHUE, YTO NPU HarpeBaHUM WIIM OXJIAX/IEHUH BELIECTBA MOT'YT IIEPEXOIUTH U3
OJTHOTO (pa30BOro COCTOSIHUSA B Apyroe. B TakoM ciydae He0OX0IMMO OPUEHTUPOBATHCS HA YCIOBUS
NpOBE/IeHUs] KOHKPETHOM peakiuu U (pu3nyecKkue CBOCTBa BEIeCTBa.

Hanpumep, nonydeHre CMHTE3-ra3a MpoUCXOIUT PU OYEHb BBICOKUX TEMIIEpaTypax, IpH
KOTOPBIX BOJIa — Map:

CH4(F) + HZO(F) = CO(F) + 3H2(F)
Taxum oOpa3oM, mapoBasi KOHBEPCHsI MeTaHA — IOMOTeHHAsl peaKIus.
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Knaccupukauus XuMuYecKMX peaKkMid M0 y4acTHIO KaTajau3aTopa

Karanuzatop — 3T0 Takoe BEIIeCTBO, KOTOPOE YCKOPSIET PeaKkiiio, HO HE BXOJUT B COCTAB
OpoayKTOB peakuuu. Karanuszarop yyacTByeT B peakiMu, HO IPAKTHUECKU HE PACXOIYEeTCs B XOe
peakiuu. Y clIoBHO cxeMy AeicTBus katanusatopa K rmpu Bzaumoelicteum Bemects A + B MoxkHO
U300pa3uTh TaK:

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

B 3aBucumMocTH OoT HaTUIHA KaTajin3aTopa pas3jindaroT KaTAIUTUYCCKHUEC U HCKATAJIUTUYCCKHUEC
peakuuu.

. KaraauTnyeckue peakiuu — 3TO PEaKIuH, KOTOPBIE HIYT C YIaCTHEM KaTalIn3aTOPOB.
Hanpumep, paznoxenue 6eproneroBoii conu: 2KClO; — 2KCI + 30,.

. HekaTanuTnyecKue peakuu — 3TO PEAKINH, KOTOPhIE UAYT 0€3 yJacTus
KaTaJln3aTopa.

Hanpumep, ropenne stana: 2C,Hg + 50, = 2CO, + 6H,0.

Bce peakuuy, mpoTekaromye ¢ yuacTHeM B KJIETKaX KUBBIX OPraHU3MOB, IPOTEKAIOT C yYaCTHEM
0COOBIX OEITKOBBIX KaTaJIN3aTOPOB — (epMeHTOB. Takne peakiiui Ha3bIBatOT hePpMEHTATHBHBIMHU.

Bonee noapoOHO MexaHU3M eHCTBHS U (DYHKLNHU KaTaTU3aTOPOB pacCMaTpPUBAIOTCS B
OTZIEJIBHOM CTaThe.

Kaaccudukanus peakuuii no cnocodOHOCTH NMPOTEKATh B 00PaTHOM HaNPaBJIeHUH
OO0paTuMble peakIMM — 3TO PEAKILMHU, KOTOPbIE MOTYT IPOTEKATh U B IPSIMOM, U B U 0OpaTHOM
HaITpaBJICHUHU, T.C. KOI'Ja IIPU JaHHBIX YCIOBUAX MMPOAYKTHI pCaKIU MOT'YT BSaHMOHeﬁCTBOBaTB Apyr C

JPYTOM.
K o6paTumbIM peakiusiMm OTHOCSTCS:
. OOJIBIIIMHCTBO FTOMOTE€HHBIX PEAKILIUH,
. sTepuduKans;
. pEaKIMU TUIPOIIN3A;
. TUIpUPOBAHUE-ACTUIPUPOBAHUE,
. TUJpaTalys-aeruapaTamus;
o MOJIYy4YCHHUEC aMMHaKa U3 MMPOCTLIX BCUICCTB,
. OKHCJICHHE CEpHHUCTOTO rasa,
. MOJIyYeHHUE TaJIOTEHOBO0POA0B (KpoMe (hTOPOBOIOPOA) U CEPOBOIOPOIA;
. CHHTE3 METAHOJIa;
. NOJIyYEHHUE U pa3jioKeHue KapOOHATOB U T'UAPOKapOOHATOB, U T.1.

HeoOpaTumble peakiuu — 3TO peakluy, KOTOPbIE POTEKAIOT IPEUMYILECTBEHHO B OJHOM
HaIIPaBJIEHUY, T.€. IPOYKTHI PEAKLIMN HE MOTYT B3aMMOJICHCTBOBATH JIPYT C APYIOM IIPU JAHHBIX
YCIIOBHSIX.

[Ipumepbl HEOOpAaTUMBIX peaKLIUM:

o TOpEHHUE;
. peakiuu, HAyIIKe CO B3PBIBOM;
o peaxiuu, Uaymme ¢ 00pa3oBaHUEM Ta3a, 0CaJiKa WU BOJIbI B paCTBOPAx;
o pacTBOpPEHUE MIETOYHBIX METAJIOB B BOJIC; U JIP.

3aganud:

1. PaccraBbre K03()(PULIMEHTHI B TPUBEICHHBIX HIDKE CXeMaX XUMUYECKUX peakiuii. JlaiTe
XapaKTePUCTHKY KaXKIOW U3 YEThIPEX XUMUUCCKUX PEAKIHA C TOUKH 3PEHHS Pa3IMIHBIX
KJ1accupukanuii.

1. H2+N2 g NH3T + Q
2. AL + Fezo3 — AL203 + Fe + Q
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3. CaCO; — CaO + CO.1 - Q
4, NaOH + HzSO4 —> Na2804 + HzO + Q
2. Kakoii peaKuHeﬁ ABJIACTCA T'OPEHUEC aMMHakKa?
4NH3(F) + 302@ = 2N2(r) + 6H20(>K) +Q
3. YcTaHOBHUTE COOTBETCTBHE MEXKOY cxemoit OBP u KOS(l)(bI/II_II/IeHTOM nepen (1)0pMy.]'IOfI

BOCCTaHOBUTEJIS:
Cxema peakuum Koa¢ppuumenr
A) NH; + CuO = Cu + N, + H,O 1)2
b) NH; + O, =NO + H,O 2)6
B) HNOs + Cu = Cu(NOs), + NO, + H,O 3)4
N Li+N;=Ls;N 4)1

5)5

4. YcTaHOBUTE COOTBETCTBHE MCXKAY COJIBIO U peaKHHefI Cpeabl pacTBOpa

Coanb Cpena pactBopa
A) NH4NO; 1) Kucnas

b) K,SO, 2) llenounas

B) CaS 3) HelitpanbHas
I') Bal,

5. VYcTaHOBHTE COOTBETCTBHE MECXKAY Ha3BaHUEM COJIM U OTHOIICHHUEM €€ K THAPOJIN3Y:

Coab OTHolIeHne K rUAPOIU3y

A) AI(NOs); 1) ruzpoau3 o KaTuOHY

b) Na,SO4 2) ruApoJIu3 10 AaHUOHY

B) K»SOs 3) ruIpOIN3 IO KATHOHY U aHUOHY
I') (NH4).COs 4) ruapOIU3Y HE TOIBEpraeTcs

6. I/ICHOHBSY}I MCTO/ SJICKTPOHHOI'O 6ancha, COCTAaBbTC YPABHCHHUC PCAKIUU:
KI + HzSO4 — Iz + st + KzSO4 + HZO
OHpGI[CJII/ITe OKHCJINTEIb U BOCCTAHOBUTCIIb.

7. Hanumure ypaBHEHMs peakLUi, IPU IOMOIIHM KOTOPBIX MOKHO OCYILIECTBUTH CIEAYIOIINE
MIpeBpALCHHUS:

1 ) 3
FeCl, «——Fe ——» FeCl3; — Fe(OH);
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I[J'ISI nepexoga 1 cocraBeTE 3J'IeKTpOHHLII\/'I 6aHch, YKAXXUTC OKUCIUTCIIb U BOCCTAHOBUTCIIb.

8. Ilpu cropanuu 7 r atruiena Boiaensercs 350 k/x remwtoTel. Onpeaenurte TerioBou 3pdext
peaxkuuu.

9. ®axTopsl, MO3BOJIAIOLINE CMECTUTh XUMHUECKOE paBHOBecHe, 11 peakiuu 2NO(T)
+0,(r)>2NO,(1)+Q, B CTOPOHY NPOJYKTOB PEaKIIH:
1) IToBblIeHHE TEMIIEpPATyphl U MOHMKEHUE naBieHus; 2) [loHmkeHue TemMneparypsl U
nasieHus; 3) [lonmkeHne TemnepaTypsl U OBbILIEHUE JaBiaeHMsl; 4) [loBblIeHne TeMIIEpaTyphl
Y J1aBJICHUS.

KoHTpoabHbIE BONIPOCHI:

1. Ha kakue TUIIBI JEAT peakuy M0 IPU3HAKY «COCTaB U YHCIIO PEareHTOB U MPOYyKTOB
peakuum»?

2. Yro Takoe peakiuu coenuHeHus? C KakuM TEIIOBBIM (D PEKTOM OHHM MPOTEKAIOT?
[IpuBenuTe npuMepsl ypaBHEHUIN peakuil COeTUHEHHUS.

3. Yro Takoe peakiuu pazioxeHus? C KakuM TeTUIOBBIM 3 ()EKTOM OHM MPOTEKAIOT?
[IpuBenure npumMepsl ypaBHEHUN peakLUid pa3a0KeHHUs.

4. Yewm xapaKTepU3YIOTCS PEaKIMU 3aMeIleHus ? 3auiuTe 0JIOK ypaBHEHUN peaKIiui
3aMENICHUs], XapaKTePU3YIOIIUX CBOMCTBA raJIOr€HOB.

5. Yro Takoe ruapoau3?

6. YeM oTiIMUAIOTCS peaKIMU TUIPOJIM3a OT peakuuid ruapatauuu? Yto Mexay HUMU
o0Omiero?

7. Kakue peakuuu Ha3bIBalOT HeoOpaTuMbiMu? [IpuBenTe NprUMeEpsl TAKKX peakuil 13
OpraHWYECKOM U HEOPraHWYECKON XUMUH, 3aIUIIUTE UX YPABHEHUSI.

8. Kaxkue peakuuu Ha3zbiBaroT oOpatuMbIMu? YTo Takoe xumuueckoe paBHosecue? Kak ero
CMECTHUTH?

IIpakTHyeckas padora Nel4
«CKOpOCTh XUMHYECKHX peaKiuin»

He.]'Ib! 3aKpCIHUTb 3HAHUC (I)OpMy.TI BBIPpAKCHUS CKOPOCTU XUMHNYICCKUX peaKL{HfI, HAay4YUTbHCA
CMCIIATh paBHOBECHUC.

W3BecTHO, Y4TO OJTHU XUMHUYECKUE PEAKIIMH MTPOTEKAIOT 32 JOJIH CEKYHIbI, IPYTHE — 32 MHUHYTHI,
4ackl, CyTku. Harpumep, pu ciiMBaHUM pacTBOPOB XJIOpHIA Oapusi U CEPHOI KHCIOTHI MTHOBEHHO
oOpasyeTcs Oenblii 0caZiok cynbgaTa dapus:

BaCl, + H,SO; — BaSO,{ +2HC1

Haobopor, peakuus pkaBiaeHus xeine3a (KOppo3us) HIET TaK MEAJICHHO, YTO MPOCIEANUTH 3a €€
pe3ysbTaTaMy MOKHO JIMIIb 110 UCTEYCHUH JUTUTEIBHOTO BpeMeHu. UToOb! XapakTepru30BaTh OBICTPOTY
TEUCHUSI XUMHYECKOM PEaKIIUH, TIOJIb3YIOTCS TIOHATHEM CKOPOCTh XMMUYECKOMH PeaKIMu, KOTOPYIO
0003Ha4ar0T OYKBOM V.

CKOpOCTh XMMUYECKOW peakiy (L) OnpeaessieTcsi U3AMEHEHHEM KOHIICHTPAH OJTHOTO U3
pearupyromux BemeCcTB WM OJHOTO U3 ITPOJAYKTOB PEaKIUU B €AMHUILY BPEMEHH.

KonnuecTBo BelecTBa B eUHUIE 00beMa Ha3bIBAIOT MOJISIPHO# KOHIIEHTPalHed; oHa
U3MepseTcsl B MOJISIX Ha JIUTP (MoJib/1). Tak kak BpeMs u3MepsieTcs B CeKyHIax (MUHYTax, 4acax), TO
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MOYKHO BBIBECTH U €AMHUIIBI U3MEPEHUS] CKOPOCTH XMMUYECKOH peakiuu: 1 Mmons/ (J1-c); 1
KMOJIB/(M**MHH) | T.JI.

@DakTophl, ONPEEIAIOUINE CKOPOCTh XUMUUECKOU PEAKIIMU:

1. Ilpupoaa pearupyromux BeecTs.

2. KoHueHTpanus pearupyouux BemecTs. YBeJINYeHNE KOHLIEHTPAuU BEIECTB
00yCJIOBIMBAET POCT CKOPOCTU PEAKIINH.

3. Temnepartypa. MI3BeCTHO, YTO MpPHU HATPEBAHUU CKOPOCTh XMMUYECKON peaKinu
yBenmmuuBaetcs. B konne XIX B. romnanackuii xumuk . Baat-I'odd chopmymupoBan nmpaBuiio:

IIpu yBesimueHnu TemMnepaTypbl Ha Kaxabie 10 rpaaycoB cKOPOCTh XMMHUYECKOH peakiun
yBeanunBaercs B 2 — 4 pasa.

Bennuuny Y Ha3pIBalOT TeMIePaTypPHBIM k03¢ dpuuuentom peakuun. Ero ¢pusndeckuii cMpIc
3aKJIOYAETCS B TOM, UTO OH [MOKA3bIBAET, BO CKOJIBKO Pa3 BO3PACTAET CKOPOCTh PEAKLUU IIPU
YBEJIMUYEHUH TeMIlepaTypbl Ha Kaxple 10 rpagycoB. IMEHHO 3HaUeHHE TEMIIEPATYPHOTO
ko3¢ duuenTa st O0JIBIIMHCTBA PEaKUUN COCTaBISAET OT 2 10 4.

4. IloBepXHOCTH CONPUKOCHOBEHMS pearupyroimux BemecTs. CKOpPOCTh FeTEPOreHHbIX
peakuui, T. e. peakluii, MPOTeKAIOUINX Ha rpaHulle pa3zena ¢a3, 3aBUCUT IPU MIPOYNX PABHBIX
YCIIOBUSIX OT CBOMCTB IOBEPXHOCTH BellecTB. Hanpumep, pacTepThlii B IOPOIIOK Men OblcTpee
pacTBOPSIETCS B COJISTHOW KMCIIOTE, YEM PaBHBIN IO Macce KyCOUYEK Mela.

5. Ucnosib30BaHue KATAJIM3aTOPOB.

3amanmue:
1. TemnepatypHbIii KO3 GUIIMEHT peakiuK paBeH 3. Bo CKONIBKO pa3 yBEIMUUTCS CKOPOCTh
peakuMy Mpy yBEIUUYECHUH Temnepatypsl Ha 30 rpaycosB.
2. TemmnepaTypHblit KOOQIUIMEHT peakiuu paBeH 2. Ha ckonbko rpaaycoB HY>KHO
YBEJIMYUTH TEMIIEPATyPy PEAKIINH, YTOOBI €€ CKOPOCTh yBeIHUuiIach B § pas?
3. BbIBecTH KOHCTAHTY paBHOBeCH ISl JaHHOU peakuuu: 250, + O, = 2S0;

KonTpoabHbIE BONIPOCHI:
1. Yto Ha3bIBAETCS CKOPOCTHIO XUMUYECKOW peaKIu?
Kakue pakTopsl BIUSIOT HA CKOPOCTh PEAKIUu?
Kak 3aBuCHT CKOPOCTh XUMUUECKON PEAKIIMM OT KOHLIEHTpaunu?
KakoBa poip kaTanuzaropa B XUMHUYECKOW peakiuu?
Kak naszpiBaeTcs peakuus, npoTeKaromiasi B IpUCYTCTBUU KaTanusaTopa?

Nk we

IIpakTHyeckas padora NelS
«O0mas xapaKTepucTUKAa METAJJIOB MOOOYHBIX MOATPYII»

I_Ie.m,: HU3Yy4YCHUC XUMHUYCCKUX CBOMCTB METAJVIOB ITOOOYHEIX T'pYIIII 1 UX COG,I[I/IHeHI/Iﬁ.

Metasbl B nepuoandeckoit cucreme Haxoasarcs B I, 11, I rpynmax, B moOOYHBIX MOATpyIIax
Bcex rpynn. Kpome Toro, Metamiamu siBIsitoTCS HanOosiee Tsokenbie aneMenTs! 1V, V, VI u VII rpymm.

Oco0eHHOCTBIO CTPOEHHUSI AaTOMOB METAIIJIOB ABIISETCS HEOONIBIIIOE YUCIIO SJIEKTPOHOB BO
BHEIIIHEM 3JIEKTPOHHOM YPOBHE, KaK MPABUIIO, HE MPEBBIIAIONICE TPEX. ATOMBI METAJUIOB JIETKO OTHAIOT
3JEKTPOHBI U SBIISIOTCS XOPOLIMMHU BOCCTAHOBUTEIISIMH.

Mertaiutbl IO X AKTUBHOCTHU PACIIOJIOKEHBI B Psi/l, HA3bIBAEMBIN JIEKTPOXUMUYECKUM PSAIOM
HaIpsHKEHUN METaJIOB.

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

Mertaibl, CTOSIIIAE B 3JEKTPOXUMHYECKOM psAly HANPSHKEHUM METAJIIIOB 10 BOAOPO/IA, MOTYT
BBITECHSTh €r0 U3 PaCTBOPOB KUCIOT, @ BCSIKUNA METAJUI, CTOSIIIUHN OJIMKE K Havaly psija, MOXKET
BBITECHATDH (BOCCTaHABIUBATH) MOCJIEIYIOIINE U3 PACTBOPOB UX COJEH.
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1.Mertanibl, pacofio)KEHHbIE B HaYaje psAlia - OT JUTHUS 10 MarHusi —-BOCCTaHABJIMBAIOT BOJIOPOT

U3 BOJIbI C 00pa30BaHUEM IIEJIOYH:
2Na + 2HOH — 2NaOH + H,1.

2. MeTtanibl MeHee akTUBHBIE (0T MapraHia J10 JKeje3a), BOCCTaHaBJIMBAsI U3 BOJbI BOAOPO/,

00pa3yroT OKCUJIBI:
3Fe + 4H,0 > Fe304 + 4H2T.

3.Meraisl pearupyroT ¢ KHCJIoTaMu. B3anmMoneiicTBue METaIOB 3aBUCUT OT UX aKTUBHOCTHU
(CM. DIEKTPOXUMUYECKUM PSIOM HAMPSHKEHHUI METAJIOB) U OT KOHIEHTPAIIMU KUCIOTHI:

a) kucaotel HCI, H3PO4, HoSO4pas6) pearupytor co Bcemu Metauiamu (kpome Pb), koTopsie crost
B Py HalpsKEHUU 10 BOJIOPOJA, IPU 3TOM BBIIESAETCS BOJOPO;

Zn + 2HCIl —» ZnCl, + H,1.

0) konuentpupoBannas H,SO, npu HarpeBaHuu pearupyer co BCeMH MeTalllaMu
(xkpome Pt 1 Au), Ipu 5TOM BOZOPO/I HE BBIIAEIAETCS; C TSOKEIBIMU (IUIOTHOCTH 5 T/ ¢M®) METa/lIaMu
o6pasyet ras SO, (oxcua cepsl (IV)); ¢ 60s1ee aKTUBHBIMH JIETKMMHU (IJIOTHOCTD °) METa/IIAMH
Beiessercst H,S (cepoBoniopon):

Cu +2stO4 (xonm) —> CUSO4 + 2H20 + SOzT.

B) KoHIIEHTpUpoBaHHAs HNO; ¢ 1me10YHBIMU U MIET0YHO3eMENbHBIMHA METalIaMu 00pa3yer

ra3 N,O — okcup azora (IV), ¢ npyrumu TsoxenbiMu MetaiuiaMu — okeug azora (IV) NO,:
Ca+ 10HNO3(KOHI.I-) - Ca(NO3)2 + NzO +5 Hzo
Cu + 4HNOs40m) — Cu(NO3); + NO; + 2 H,O

r) pa3z6asnennas HNO; B3auMoeiCTBYET C IIEI0YHBIMU U IIEJI0Y-HO3EMETbHBIMU METAIJIAMHU, a
takxke ¢ Zn, Fe, Sn, npu 3tom Beiensercs ra3 NH; (ammuak) ninm obpasyercs coinb ammonust (NH; +
HNO;=NHNO3), pu peakuuu ¢ OCTaIbHBIMA METAIaMH (ILIOTHOCTD 5 I/ ¢M’) 06pasyeTcs OKCHI
azorta (II) NO:

Ca+ 10HNO3(p335,) — 4C3(N03)2 + NH4NO3 +3 HzO
Cu+ 4HN03(p335_) —> 3CU(NO3)2 +2NO + 4H20
1) kucnotel H,CO3,H,SO;, CH;COOH — ciaGbie, B3aMMOACHCTBYIOT C aKTUBHBIMH METaJlJIaMU:
2CH;COOH + 2Na — 2CH;COONa + H,

4. Kaxxplii mocneayomuii MeTall MOKET ObITh BOCCTAHOBJICH U3 PACTBOPA COJH MPEABIIYIIIUM
metaiioM:  Fe + CuSO4 — FeSO, + Cu.

Ilepexoanbie MeTa/LUIbI pacnoyiokeHsl B [lepuoanueckoii cucreme ¢ 4 mo 7 nepuo.
[TepexoHbIE METALTBI, CHMBOJIBI KOTOPBIX PACIIONIOKEHBI B CaMOil Ta0uIle, Ha3bIBalOT d-3JIeMEeHTaMH,
a T€ AJIEMEHTBI, CHMBOJIBI KOTOPBIX PaclojIoKeHbl B HUkHeH yacTtu [lepruoauueckoil CUCTEMBI,
HA3bIBAIOT JIAHTAHOUIAMU ¥ aKTHHOUJAAMH WM f-d1eMeHTamu.

Amgpomepnovie okcuowvt - OKCUbI NIEPEXOTHBIX METAJJIOB.

Cesoiicmea.

1. AMdoTepHbIe OKCUIBI HE PACTBOPSAIOTCS B BOJIE.

2. AM(oTepHbBIE OKCHIIBI, Pearupysi C OCHOBHBIMHU U C KUCIIOTHBIMU OKCHJIaMH, TAl0T COJIH:

A1203 + KzO - ZKAlOz,
A1203 + 3SO3 - Alz(SO4)3.
3. AM(oTepHbIC OKCUIBI, pearupysi C OCHOBHBIMU HIIM KUCIOTHBIMH THAPOKCUIAMH, JAFOT COJIH:
ZnO + 2KOH — K;ZnO; + H;0,
ZnO + HzSO4 - ZIISO4 + HzO

4. CooTBeTCTBYIOIIME aM(POTEPHBIM OKCHIAM THIPOKCUIBI 00J1aAat0T aM(pOTEPHBIMU
CBOMCTBAMH:

Zn(OH), » Zn*'+ 20H" - kak ocnoeanue
H,Zn0; = 2H" + ZnO0,* - kak kucnoma

AM@oTepHbIe THAPOKCH/IBI - 3TO TaKHE TMAPOKCHUBI, i€ pACTBOPEHHAS B BOJIE YaCTh,

JUCCOLMUPYET Ha KaTMOHBI BOAOPO/a, METAJIa U aHUOHBI THAPOKCUIA U KUCIOTHOT'O OCTaTKa.
Zn(OH), S Zn* + 20H, H,ZnO, S 2H" + Zn0,*
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Ilonyuenue:
1.B3anmoiericTBEM MEPEXOAHBIX METAILIOB (TIOCTIE yIaJeHUsl OKCUTHOM TUICHKH ) C BOJIOM:
2A1+ 6H20 =2A1(OH);3+ 3H»?
2.B3anMopeiicTBHE COJIEH CO IIEI0YaMu:
ZnCl, + 2KOH — Zn(OH),3 + 2KCl
3. B3aumoeicTBUEM COJEN ¢ KUCIIOTaMU:
Na[Al(OH)s] + HC1 — Al(OH);3+ NaCl + H,O
Ceoiicmea:
1. luccounupyet Ha MOHBI PACTBOPEHHAS B BOJIE YacTh aM(OTEPHOTO
rugpokcuaa: Zn(OH), & Zn(OH)" + OH" & Zn** + 20H"
H,Zn0, S HZnO* + H' SZn0,* + 2H"
2. B3aumopeicTBre ¢ KUCIOTHBIMU OKCUJIAMU, KUCJIIOTAMH U KUCIIBIMU COJISIMU:
2Cr(OH); + 3S03 — Cr2(S04); + 3H,O
Al(OH); + 3HBr — AlBr; + 3H,0
ZH(OH)2+ 2NaHSO4 - ZHSO4 + NazSO4 + 2H20
3. B3auMOJeNCTBYIOT ¢ OCHOBHBIMHM OKCHJaMH, OCHOBAHUSMH U OCHOBHBIMM COJISIMHU:
ZII(OH)Z + LizO - LizZIlOz + HzO
Zn(OH); + Ba(OH); -»BaZnO; + 2H,0
4. IlonBepraroTcs pa3iIoKEHUIO ITPU HarPEBAHUN:
2A1(OH); —» ALO; + 3H,0
3aganus:
1. Kakoii 00bem Bo3ayxa (H.y.) motpedyercs Ui cxxuranus 36 r maruus, cojaeprxariero 25%
okcuga 3toro metaia? (O6beMHas 1oy Kucaopoaa B Bo3ayxe coctaniset 0,21.)
2. Kakoif 06bemM Bogoposa (H.y.) MOXKET ObITh NOJIYYEH pU pacTBOPEHUHU B Boje 120 mr
KaJIBIIHS, €CJIN BBIXO/] Ta3a cocTaBisieT 80% OT TeOpEeTHIECKH
BO3MO>KHOT0?
3. M0HO JI1 IOJIyYUTh BOJOPO/] B3aUMOJIECTBUEM CBHHIIA C PACTBOPOM CEPHOU KUCIIOTHI?
[Touemy?
4. Onpenenute K03(hPUIHMEHTHI B CIEAYIOLUIEM YPaBHEHUH PEAKIIUH, UCTIONb3YsI METO/
anekTpoHHoro 6ananca: Ca + HNO;—Ca(NOs),+ NHsNO;+ H,O
5. Kako#l MOH NpOSBISAET B 3TOM pEeaKIIMU OKUCIIUTEIIbHBIE CBOMCTBA?

KoHTpoJibHBIC BONIPOCHI:
1. T'ne pacnosniokeHbl METaJUIBI B MIEPUOINYECKON cUcTEME?
2. Kakux sneMeHTOB O0JIbIlie: METAJIIOB WJIH HEMETAJIOB?
3. N3obpasute pacmpeaeneHue 3IEKTPOHOB 10 YPOBHSAM Y METAJNIOB U UX JIEKTPOHHBIE KOHPUTYpAITUU
(uTUi, Maraui, aTIOMUHUN)?
4. KakoBbl 0COOEHHOCTH CTPOEHHUS AaTOMOB METAILIOB?
5. Kak pacnonaratorcs MeTasuibl B IEpUOIUYECKON cucteme?
6. Kak U3MEHSIOTCSI CBOMCTBAa METAJVIOB B IEPUOANYECKON cHUCTEME?
7. OT 4ero 3aBUCAT CBOMCTBA METAJIJIOB?

8. Kaxkumu 0COOEHHOCTAMH CTPOEHHs OTJIMYAIOTCA: a) aToMbl; 0) KpucTtamuibl MetanoB? Kak unx
CTPOGHHME ONpeneNsieT CBOMCTBa JTOro Kkiacca BemiecTB? KakuM OJHUM  CIOBOM  MOKHO
0XapaKTEpU30BaTh XMMUUYECKHUE CBOMCTBA METAJIIOB?

9. Uro Takoe 3JIEKTPOXMMHUYECKHI psJl HampspkeHuid MeramioB? Kakumu aByMs mnpaBuiamMu psia
HaIPsDKEHUN XapaKTEPU3YIOTCs CBOMCTBA METAIIOB?

10. Kakue ycrnoBusi HEOOXOAUMBI AJIs1 B3aUMOJAEHCTBHSI METANIOB C pAaCTBOPAMU KHUCIOT?

11. Kakue ycinoBus HEOOXOIMMBI AJIsl B3aUMOECHCTBUS METAIJIOB C pacTBOPaMHU cojei?

12. Yro Takoe koppo3ust MmeTayioB? Kakue BUIBI KOPPO3UU PA3ITUIAIOT?
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IIpakTHyeckas padora Nel6
«O0mas XxapaKTepuCTHKA HEMETAJJIOB»

IIe.m,: HU3YUYUTh XUMHUYCCKHUC U (I)I/ISI/I‘ICCKI/IG CBOIMCTBA HEMETAJLJIOB.

Hewmeransl — 3T0 XUMUYECKHUE 3JIEMEHTHI, aTOMBbI KOTOPBIX IPUHUMAIOT 3JIEKTPOHBI [
3aBEepUICHHS BHEILIHETO YHEPreTUYECKOT0 YPOBHsI, 00pa3ys Ipy ITOM OTPULATENbHO 3apsyKEHHbIE HOHBI.

Ecnu B I[lepuoanueckoii cucreme MpoBECTH JUaroHaib OT Oopa K acTary, TO CIpaBa BBEpX 110
JMaroHayiv OyJyT HaXOAUTHCS AJIEMEHThI-HEMETALJIbI, a CJIEBA CHU3Y — METAJLJIbl, K HUM K€ OTHOCSITCS
3JIEMEHTHI BCEX MOOOYHBIX MOATPYIII, JTAHTAHOU/IbI U AKTUHOUABI. DJIEMEHTBI, PaCIOJI0KEHHbIE BOJIN3U
JMaroHalid, HapuMep, 0PI, ATFOMUHUN, TUTaH, TePMaHui, CypbMa, 00J1a/1at0T TBOMCTBEHHBIM
XapaKTepOM U OTHOCSITCS K METAJUIOUJAM. DJIEMEHTBI-HEMETAIIIBL: S-2JIEMEHT — BOAOPOJ; P-3JIEMEHTBI
13 rpynmsl — 60p; 14 rpynnsl — yriepoa u KpeMHui; 15 rpynmnsl — a3oT, pochop u MbiIbsK, 16 Tpymnmnb
— KHCIIOpPO/I, Cepa, CEJICH U TEeJUIyp U Bce AJIeMeHThI 17 rpymnmsl — ¢rop, xyop, Opom, iox u acrart.
OnemeHTh! 18 rpyIibl — HHEPTHBIE T'a3bl, 3aHUMAIOT 0CO00€ MOJI0KEHUE, OHU UMEIOT ITOJTHOCTHIO
3aBEPLICHHBIN BHEIIHUN IEKTPOHHBIN CIION U 3aHMMAIOT IPOMEKYTOYHOE TI0JI0KEHUE MEKIY
MeTaJlJIaMi U HeMeTaiaMu. VX HHOT/1a OTHOCST K HEMeTaulaM, HO (hopMalibHO, 10 PU3NUECKUM
IIPU3HAKaM.

PDu3nyecKHue CBOMCTBAa HEMETALIIOB

Ecnu 00NBIIMHCTBO 3JIEMEHTOB-METAIJIOB HE OKpAllleHbl, UCKIIOYEHNUE COCTABISIOT TOJIKO MEb
¥ 30JI0TO, TO IPAKTHUYECKH BCE HEMETALIBI UMEIOT CBOM LBET: (PTOP — OPaHKEBO-KENITHIH, XJI0p —
3€JICHOBATO-)KENThIH, OpOM — KUPIIMYHO-KPACHBIN, 01 — puosneToBbIil, cepa — xkentas, pochop MOKeT
OBITH O€JIBIM, KPACHBIM U YEPHBIM, a KUIKUN KUCIOPOJ — FOIyOOM.

Bce HemeTanbl He MPOBOJAT TEIUIO U AIEKTPUUECKUI TOK, TOCKOJIBKY Y HUX HET CBOOOJHBIX
HOCUTEJEH 3apsa — AJIEKTPOHOB, BCE OHU MCIOJIb30BaHbI JIsl 00pa30BaHUsl XMMHUUYECKUX CBSI3EH.
Kpucrasnisl HeMeTaa1oB HEeIUIACTUUHBIE U XPYTKHE, TaK Kak Jito0as 1edopmanus IpuBOAUT K
pa3pyLIEHUI0 XUMUYECKUX CBsI3el. BONBIIMHCTBO U3 HEMETAIIJIOB HE UMEIOT METAJUITMYECKOr o OJiecKa.

dusnueckue cBoiiCTBa HEMETAJIOB Pa3HOOOPa3HbI U 00YCIOBICHBI Pa3HBIM THUIIOM
KPUCTAJUTMYECKHUX PELIETOK.

XUMUYECKUE CBOWCTBA HEMETAIIJIOB

XUMHUYECKHUE DIIEMEHTbI-HEMETAIUIBI MOTYT IIPOSBIISATH KaK OKUCIUTEIbHBIE, TaK U
BOCCTaHOBUTEJIBHBIE CBOWCTBA, B 3aBUCHMOCTH OT XUMUYECKOTO ITPEBPALLEHUS, B KOTOPOM OHU
IPUHUMAIOT y4acTHe.

ATOMBI CaMOTr0 3JIEKTPOOTPULIATENILHOTO 3JIEMEHTa — (PTOpA — HE CIIOCOOHBI OT/1aBaTh
3JIEKTPOHBI, OH BCET/1a MPOSBIISET TOJIBKO OKUCIUTEIbHBIE CBOMCTBA, IPYTHE FIIEMEHTHI MOTYT
IPOSIBIIATH U BOCCTAHOBUTEIIBHBIE CBOMCTBA, XOT HAMHOI'O B MEHBIIEH CTENIEHHU, YEM METAJLIIBI.
Haunbonee cunbHBIMU OKUCIUTENSIMHU SIBISIOTCS. PTOP, KUCIOPOJ U XJIOP, IPEUMYIIECTBEHHO
BOCCTaHOBUTEIIbHbIE CBOMCTBA MPOSBISAIOT BOAOPOA, O0p, YIiiepoa, KpeMHuUM, (pocdop, MBILIbIK U
tesuyp. IIlpoMexxyTouHbIE OKUCIUTEILHO-BOCCTAHOBUTENIBHBIE CBOWCTBA UMEIOT a30T, cepa, HO/I.

B3aumoneiicTBue ¢ NPOCTHIMH BeIECTBAMH

B3aumooeiicmeue c memannamu:

2Na + Cl, = 2NaCl,
Fe + S =FeS,
6L1 + N, = 2L13N,
2Ca+ 0, =2Ca0O

B ATHUX CIIy4asiX HEMETAJUIbI IIPOSBIISIOT OKUCINTENBHBIE CBOWCTBA, OHU IPUHUMAIOT JIEKTPOHBI,
o0pa3ys OTpULIATEIbHO 3apSKEHHbBIE YaCTHUIIBL.

B3zaumooeiicmeue c opyzumu nememannamu:

- B3aUMOJICHCTBYSI C BOAOPOJOM, OOJIBIIMHCTBO HEMETAJUIOB IPOSBISET OKUCIUTEIbHBIC
CBO¥iCTBa, 00pa3ys JeTyuyue BOAOPOAHbIE COCTUHEHUS — KOBAJIGHTHbIE THIPHIBL:
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3H2 +N, = 2NH3,
Hz + BI'2 = 2HBr,
- B3aHMOHCﬁCTBYH C KHUCJIOpOJAOM, BCC HEMCTAJJIBI, KPOMC (bTopa, MMPOABJIAIOT
BOCCTaHOBHUTCILHBLIC CBOMCTBA:
S+ Oz = SOz,
4P + 502 = 2P205,
- IpH B33.I/IMO):[CI\/'ICTBI/II/I C (I)TOpOM (I)TOp SABJIACTCSA OKUCIIUTCIIEM, a KUCJIOPOd — BOCCTAHOBUTCIICM!
2F2 + 02 = 2OF2,
- HCMCTAaJLJIbI B3aHMOHCﬁCTByMT MCKOY CO6OI>'I, Ooiee BHCKTpOOTpI/IHaTeHBHHﬁ MCTAJIJI UTpPacT
POJIb OKHUCIIUTECIISA, MCHEC BHGKTPOOTPI/IHaTeHBHBIﬁ — POJIb BOCCTAHOBUTCIIA:
S+ 3F2 = SFé,
C+ 2Cl, = CCla.

3aganus:

1 Onpenenute, BO CKOJIBKO pa3 Tsokemee (Jierde) Bo3ayxa KUCIOpO/, YITIEKUCIIbIN Ta3,
BOJIOPOJI, T. €. OIPEEIUTE OTHOCUTENBHYIO INIOTHOCTh 3TUX Ta30B MO BO3IYXY (Daosy).

2 3Hast 00BEMHBIN COCTaB BO3/IyXa, HAMINTE KOJUYECTBO BEIIECTBA KAXKOTO Ta3a: a30Ta U
kuciaopona — B 100 1 Bo3ayxa mmpu H.y.

3 OnpenenuTe YUCIO MOJIEKYJI: a) KUCIopoa, 0) a3oTa, coaepkanuxcs B 22,4 11 BO3ryxa
IIPU H.y.

4 Beruucnure 00beM Bo3ayXa (H.y.), KOTOpbI noTpedyercs s cxuranus 20
M’ CEPOBOIOPO/IA, ECITH IIPH 3TOM 00pa3yroTcs Boja u okcus cepsl (IV). Berucnnre Maccy 3T0ro
BO3/yXa.

5. Beruncaure mMaccy ocazika, 00pa3oBaBILIETOCs B pe3yibTaTe J00aBICHUS THAPOKCUIA Kallus
K 19 r pacTBOpa Xj0puaa MarHus ¢ MaccoBou foiei conu 5%.

6. 3anuIuTe ypaBHEHUS! OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI ¢ ydacTueM
HEMETAJIIOB, YKAXKUTE OKUCIIUTEIb U BOCCTAHOBUTEIb:

a) Clz + HzO —F
6) C + 2H,SO0; (koHw.) —*

KoHnTpoJibHbIE BONPOCHI:

1. Kakue 13 yka3zaHHBIX 2JIEMEHTOB OTHOCATCS K HemeTautaM: Li, Na, He, N, Pb, P, Si, Xe, As,
Fe, Zn, At, I, C?

2. HazoBuTe HEMETAIIBI, KOTOPhIC B HOPMAJIbHBIX YCIOBHSIX SBJISIFOTCS Ta3000pa3HBIMU,
KUJKUMH U TBEPIBIMU?

3. [Touemy 37€MEHTHI TJIaBHOM TOATPYIIITBI BOCKMOM TPYTIIBI Ha3bIBAIOTCS 01aropoIHBIMHU
razamu? [lepeuncnute ux.

4. Ha30BHTE BCe HEMETAILIBI, AaTOMBI KOTOPBIX HMEIOT KOH(DUTYPAIMIO BHELIHETO CIIOS: NS’ np’;
ns’np’.

5. Kakue criocoObI mosrydeHust HemeTayioB Bel 3HaeTe?

6. Kakumu QpusnueckiumMu CBOMCTBAMU XapaKTEPU3YIOTCS HEMETAIIIbI?

7. ITouemy aTOMbl HEMETAJIOB B XUMUYECKUX PEAKITUAX MOTYT SBJISATHCA U OKUCITUTENSAMU, 1
BOCCTAHOBHUTEIISIMH ?

8. Kakue xumMuueckue CBOMCTBA XapaKTEPHbI JJIs1 HEMETAIOB?

9. llpuBenute npuMepsl MPUMEHEHUSI HEMETAJLIIOB.

10. CpaBHHTENbHAS XapaKTEPUCTHUKA METAJIIIOB M HEMETAJIJIOB.

IpakTnueckas padora Nel7
«CBSI3b HEOPrOHMYECKUX U OPTAaHNYECKUX COeTMHEHUI»

48


https://davay5.com/z/10484.php
https://davay5.com/z/10484.php
https://davay5.com/z/10484.php
https://davay5.com/z/10483.php
https://davay5.com/z/10483.php
https://davay5.com/z/10482.php
https://davay5.com/z/10482.php
https://davay5.com/z/10481.php
https://davay5.com/z/10481.php

I.Ie.]'lb! HAYYUTBHCA XapPaKTCPU30BATh B3aUMOCBA3b MCIKY OCHOBHBIMU KJIaCCaMU BCIICCTB
OpFﬁHH'—IGCKOﬁ n H€OpFaHHq€CKOﬁ XUMHWHU U ITPAaBUIJIBHO COCTABJIATH CXCMBbI npeBpameHHﬁ " pClIaTh UX;
AaTb MPEACTABJICHUEC O CAUHCTBC OPraHUYCCKHUX U HCOPraHNYICCKUX BCHICCTB, 00 MX B3aMMOCBSI3HU.

Heoprannveckass XUMHSA U3yuaem c60lUCHE U NPEEPAUEHUA HEOP2AHUYECKUX
(MunepanvHvix) coeOuHenuil.

Bce BemecTBa nensTcs Ha MPOCTHIE U CIOXHBIE. IIpocmoe eeujecmeo npedcmasisem coooli
20MOamomHoe (U3 amomos 00Ho20 d21emenma) xumuueckoe coeounenue (C, O,, N, Na).

Cnoscnvte ewgecmea cocmosam uz 08yx unu oonee snemenmos (H,O, H,SOs) u no cocmasy
pasoensiomcs Ha bunapHvle (08YXaAmMoMHble) U MHO202JIeMEHMHbLE COCOUHEHUS.

Bce npocTeie BemecTBa noapa3aeistoTcs Ha Memaiivl U Hememasnvt. MeTaiibl U HeMETallbl
pasznuyaroTcs Mo GU3NIECKUM CBOMCTBAM, KOTOPBIC MPOSIBIISIOTCS Y COOTBETCTBYIOIIMX MPOCTHIX
BellecTB. il METaJlJIOB XapaKTEepHbI BBICOKAs TEIUIO- U 3JIEKTPUUYECKAsi IPOBOAUMOCTb,
crien(pruecKuii METaNTMYECKUI 0JIECK, KOBKOCTb, INTACTUYHOCTD U T.I1. DU3NYECKHE CBOMCTBA
HEMETAJJIOB CYIIECTBEHHO OTJIMYAIOTCS: OHU XPYTKHUE, 00IaJat0T HU3KOH TETJI0- U SJEKTPUUECKON
MIPOBOJIMMOCTBIO U T.I. Paznuuus Mexay MeTajulaMu U HEMETaJUIaMU MIPOSIBIISIOTCS B MX XUMUYECKUX
CBOMCTBAX: JUIsl METAJIJIOB XapaKTEPHbI OCHOBHbBIE CBOMCTBA OKCUJIOB U THIPOKCH/IOB,
BOCCTAaHOBUTEIHHOE JICUCTBHE; JIJIi HEMETAJUIOB — KUCIOTHBINA XapakTep OKCUIOB U THAPOKCH]IOB,
OKHUCIIUTENbHAs aKTUBHOCTD. JleieHre XUMUYECKHUX 3JIEMEHTOB Ha METAJLJIbI U HEMETAJLIIbI
OTHOCHUTEJIBHO, T. K. CYIIECTBYIOT aM()OTEpPHBIE AIIEMEHTHI.

K BaxkHeHIIMM HEOPraHMYECKUM BEILIECTBAM OTHOCSTCS COSAMHEHUS JIIEMEHTOB C KUCJIOPOJIOM
(oxcuowt), ranoreHamu (eanoceHudbl WA 2aniudvl), a30TOM (HUmMpuowvl), yriaepoaom (kapouost),
OCHOBaHMS, KUCIIOTHI, COJIU U JIp.

OcHOBaHMS — C/10MCHbIE 8eU{ECMEd, 8 COCHIAE KOMOPBIX 6X00AM AMOMbL MEMAINA U
auopoxcozpynnur OH. [l]enouu — pacmeopumvie ocnoganus: NaOH — runpokcun Hatpust, KOH —
ruapokcun ks, Ca(OH), — THOpOKCUT KallbLius; Hepacmeopumble ochosanus: Zn(OH), — ruapokcun
muHKa, Fe(OH);— runpokcun xenesa (I11) u ap.

Kucaorsl — croscuble 6emecmea, 6 cocnas KOMopwvix 6xo0am uonst 600opooa H', cnocoonvie
3ameuiamvca Ha Memani, u KUcaomusiii ocmamox. CuibHblE KUCIOTHL: 1,50, — cepHas
kucnota, HCI — xmopoBogopoaHas (cossiHas) kucioTa, HNO; — a30THasE KUCJIOTa; KHUCIOThI CpeaHE
cuinel: HF — pTopoBoiopoiHast (Iu1aBUKoBasi) kuciota, H;PO, — dpochopnas kucnora, H,50; —
CEepHUCTAast KUCIOTa; cliadbie KUCIOoThI: H>S — cepoBogopoanas kucinora, H>CO; — yroibHast
kuciota, H,5i0; — kpemuuesas, HNO; — a30TucTast KUCJIOTa U JIp.

Coun — coedounenusn, odpazyroujue npu ouccouuayuu 6 600HOM pacmeope noa0HCUMENbHO
3apANCEHHbIE UOHBL MEMAI06 U OMPUUAMETbHO 3APANCEHHbIE UOHBL KUCTIOMHBIX 0CHAMKO08, 4
UHO020a, Kpome HUX, uoHbl 6000poda H™ u zudpoxcuo-uonvt OH . Hanipumep, NaCl — xnopuj HaTpHst
(moBapenHas coib), CaCO;kapOonat kanbuus (Men), NaHCO; — ruapokapboHaT HaTpus (IUIIeBas
coj/1a) u ap.

Oprannueckue CoOeIMHEHUS

Oprannyeckasi XUMHS — XUMUA cOeOuHenuil yenepooa (A.M. bymnepog). [lomumo aToMOB
yIaepojaa B cOCTaB opranudeckux coenunenuit Bxogsat H, O, N, S, P, F, Cl, Br, | u npyrue xummudeckue
JJIEMEHTHI.

AJIKaHBI — npedenvHble (HacvlujeHHble) Y21€6000pP00bl, 6ce C60000OHbBIE 6AIEHMHOCHU
amomos yznepooa 3auamesl (ROJIHOCMbIO «HACLLUEHBLY) amomamu 600opooa. CH, — meman (ocHOBa
npupoHoro rasa), C>Hs— sman, CsHs— nponan, CsHs— oxmarn (OCHOBa OCH3UHA).

AJIKeHBbI — HenpeoeibHble Y2i1e8000P00bl, MOIEKYIbl KOMOPBIX COOEPHCAMm 0OHY
osoiinyio ceasv: CH,=CH,— smunen (U3 HETO CUHTE3UPYIOT ATUIIOBBINA CIIUPT, TOTUITUIICH,
HOJIUCTHPOJL.

AJIKMHBI — Hellpe/ieJibHbIe YIJIeBOAOPOAbI, MOJIEKYJIbI KOTOPBIX COAEPKAT 0OHY MPOUHYIO
céa3v: HC=CH — ayemunen (13 HETrO CUHTE3UPYIOT CUHTETUYECKUI KayuyK U JIp. BEILECTBa,
UCTIONB3YIOT JJISl CBAPKH).
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ApomMaTH4ecKHe YrieBOJI0POIbl (apeHbl) — 6euiecmea, 6 MOJaeKyaax KOMmopvlx CO0epHCUMCs
O0HO UIU HECKOJIbKO DEH30IbHbIX KONeYy — YWUKAUYECKUX ZPYNN AMOMO8 Y21epooa ¢ 0co0bim
xapakmepom ceazeii: CsHs— 6enzon (BaxkHeiiee cbipbe 1711 cuHTe3a (peHonhopMabIeruHbIX CMOJI,
KpacuTesieH, MoJIUCTUPOsIa U MHOTHX JIp. BaKHBIX IPOAYKTOB).

CnupTsl (aJIKOr0JIN) — BPOU3B0OHbLE Y21€6000P0008, 8 KOMOPBLIX 00UH UNU HECKOIbKO
amomoe 6000pooa 3ameuieHvl Ha 2uopokcuavuyto zpynny OH. Baxueiine
npenctasutenu: CH;OH — memunoswiti cnupm uinu memanost (B IPOMBIIITICHHBIX MaciTabax
UCIIOJIB3YETCS U1l MOTydeHHsl (PeHonpopMalIbIerHIHBIX CMOJI, B KAUECTBE PACTBOPUTENSI OPIraHUYECKUX
BEIIECTB; si/1! — TOKCHUYEH B TI00bIX 103ax), Co:HsOH — smunoswiti cnupm wnu smanost (ACXOAHOE
BELIECTBO JJIs [TOJyUYEHUSI MHOTUX OpraHUYeCKH COEIMHEHUH, UCTIONb3YETCs B KAUeCTBE paCTBOPUTEIS,
KaK JIe3MH(QULUPYIOIIee CPEACTBO, Ul U3TOTOBICHHS JEKApCTB U Ap.), 2auyepur (IIUPOKO MPUMEHSIETCA
B MIUIIEBOW POMBIIIJICHHOCTH, (hapMalli, IIPOU3BOJICTBE JIEKAPCTB U B3PHIBYATHIX BEIIECTB).

KapOonniabHble coefnHeHUs1 (OKCOCOCMHEHHS) — OP2AHUYECKUE COCOUHEHUSL, 6 MOJIEK)le
Komopwix umeemca Kapoonunwvhan cpynna C=0, ux oenamcs Ha 06e poOCmEeHHble 2PYNNbl — Alb-
oecuovl u kemonwvl: CH,O — dpopmanbaeru (IpUMEHSETCs B KaUueCTBe Je3MH(YULUPYIOIIEro CPeCTBA
JU1st 00pabOTKU 3€pHO- U OBOIIEXPAHUIIUILL, JJIs IPOTPABIMBAHMS CEMSH, JJIsl KOHCEpBaLlUU
aHaTOMMYECKHUX IpenapaToB; Moiay4yaroT (GeHonpopmaibaeruanble CMOJIbI U (hopMannH); aeToH
(MCTIONB3YIOT KaK PacCTBOPUTEH JIAKOB, KPACOK, B POU3BOJICTBE alleTaATHOTO BOJIOKHA, 0€3/IbIMHOTO
OpoXa).

Kap0oHoBbIe KHCI0TBI — COCOUHEHUS, COOePIHcauue KapOoKCUibHylo Zpynny —

COOH. Baxueitmue kucnotsl. HCOOH — mypasvunas kucroma (puMeHsieTcst B (hapMaleBTHUECKON 1
nutieBoi npomeiiuieHHOCTH); CH;COOH — ykcycunas kucioma (MCTIONB3YIOT JJISI POU3BOJICTBA
UCKYCCTBEHHBIX BOJIOKOH Ha OCHOBE LIE€JUTIOJI03bI U B HUILEBON poMblieHHOCTH); CsHsCOOH —
benzounas kucioma (IPUMEHSIOT B (hapMalleBTUUECKON MPOMBILIUIEHHOCTH JUIsSl CHHTE3a AYLIHCTBIX
BEIIIECTB M KpacHuTeseH, a TakXKe B KauecTBE KOHCEpPBAHTA JIIsl MUIIEBLIX poayKkToB), C;7H3;sCOOH —
cmeapunogas Kkucioma (OCHOBA TBEPJbIX KUBOTHBIX )KHPOB).

YraeBoasl (caxapa) — 2mo npupooHvle Op2aHuiecKue coeOuHeHus, umerouue oouyo
dopmyny C,(H;0),. Monocaxapunsl: CsH 2O — enroxosa v ppykmo3sa (dHEpreTrdeckasi GyHKIUS B
JKUBBIX opranusmax); onurocaxapuabl: C;2H,,0,; — caxaposa (TI1aBHBIN HCTOYHHK YTIIEBOAOB B MHUIIIE
YeJI0BeKa), Maivmo3sa, rakmosa; nonucaxapuasl: (CsH0O0s), — kpaxman (3anacHoO# caxap
pacTeHwuii), yenriono3a (OCHOBHOE BEIIECTBO PACTUTEIbHBIX KIETOK), XumuH (OCHOBA HApy>KHOTO
CKeJIeTa WICHUCTOHOIHX ), 2/uK02eH (3aI1acHOM caxap *KUBOTHBIX).

Besaku — npupoonvie nonunenmuobvt ¢ 6b1COKUMU 3HAYEHUAMU MONEKYIAPHOI MACCHL,
cocmoauue u3 amunokuciom. B cocmage 6enxos 20 amunokuciom. benku BXOAST B COCTaB BCeX
KHUBBIX OPIaHU3MOB U BBINOJIHAIOT Pa3HOOOpa3Hble Oronorndeckre GyHKIUU (CTPOUTENBHYIO,
(epMEeHTaTUBHYIO, TPAHCIIOPTHYO, 3alIUTHYIO, PELIEITOPHYIO U JIp.).

HyxnenHoBbIe KHCJIOTBI — HPUPOOHBIE 6bICOKOMONEKYNAPHbLE
coeounenus (ROJUHYKIeomuobvl), KOMopwvle uzparom 0ZpOMHYIO POib 6 XPAHEHUU U nepeoaye
HacneocmeeHHol uHpopmayuu 6 rncugvlx opzanusmax: /[HK — dezoxcupubonykieurnogas
Kucnoma (TJ1aBHas MOJIEKYJIa B )KUBOM OpPTaHU3Me, XpaHUT M'€HETHYECKYI0 HH(OPMALIMIO U NIEpelaeT OT
OJTHOT'O TIOKOJIEHUS K ipyromy), PHK — pubonykneunosas kucioma (nocpeauuka mexay JJHK u mectom
cuHTe3a 0enka).

IHosmMmepsl — coedunenus ¢ 6016UI01E MONEKYIAPHOU MACCOIL, MOSIEKY/Ibl KOMOPBIX COCHOAM
u3 0016U1020 YUCIA NOGMOPAIOUWUXCA ppazmenmos. [nacmmaccol (IOAUITUICH, TOJUIPONUIEH,
HOJUCTUPOII, PeHOIPOpMaTbIETUIHBIE CMOJIBI U JIP.), 80JI0KHA (JTaBCaH, HAWIOH U 1Ip.), KayyyKu U
COCIMHECHHS Ha MX OCHOBE (pe3MHA).

3aganusn:
1. Ocy1iecTBUTh MPAKTUYECKHU CIEAYIONINE TPEBPAIICHHUS:

Fe— FeCl; — Fe(OH), —»Fe(OH); —Fe(NO3);
2. OcymIecTBUTh MPAKTUYECKHU CIICAYIOIINE TPEBPALICHHS:
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3. CocTaBbTe reHETUYECKUE PSIJIbI HATPHS U XKele3a. 3aluilInuTe ypaBHEHHs peaklui, ¢
IIOMOILBIO KOTOPBIX MOXKHO OCYILIECTBUTH IIPEIIIOKEHHbBIE BAMU I1EPEXO/IbI

4. ITpu B3aumoeicTBUM 12 T peiesIbHOr0 OJHOATOMHOIO CIIUPTA C HATPUEM BBIIEIHIOCH 2,24
1 Bopopoaa. Haiinure MonekyssipHyto GpopMyity criupra, HanumuTe GopMyJibl BO3MOXKHBIX H30MEPOB U
HA30BHTE HX.

KoHTpoJibHBIE BOIPOCHI:

1.laiiTe onpeesieHns NOHATUNA: «T€HETUYECKasl CBA3b», KTEHETUYECKUI PsiJ] BEILIECTBY.
2.B 4yewm BeIpakaeTcs reHeTHIeCcKas CBsI3b MKy YIJIEBOIOpOIaMu?

3.Kakas rpymniia BemecTB JEKUT B OCHOBE OOJIBIIMHCTBA T€HETUYECKUX LIETIOYEK?
4.Yro Takoe kuciaora?

5./[laiiTe onpeneneHue OCHOBAaHUEM.

6.B uem B3aUMOCBS3b OPraHUYECKUX U HEOPTaHUYECKUX BELIECTB?

IIpakTHyeckas padora Nel8
«XuMHS ¥ KUIHbY»

Ileb: 03HAKOMUTHCS C IPUHLMIIAMU XUMUYECKOU IPOMBIILITIEHHOCTH, U3YyYUTh BIIMSHUE
XMMHUYECKON IPOMBILIUIEHHOCTH Ha OKPYKAIOILYIO Cpely, chopMHUpOBATh 3HAHHS O XUMUU B OBITY.

Opranusm yenoBeka cocTouT Ha 60% u3 Boabl, 34 % NpUXOIUTHCS HA OPraHuYecKue
BemecTBa u 6 % Ha Heoprannyeckne. OCHOBHBIMM KOMIIOHEHTAMH OPraHUYECKHUX BELIECTB
ABIISIOTCA YTIIEPOA, BOAOPOJ, KUCIOPO, B UX COCTaB TaK K€ BXOIAT a30T, (hocdop u cepa. B
HEOpraHMYECKUX BEIIeCTBAX OpraHM3Ma YeIoBeKa 00513aTeIbHO NIPUCYTCTBYIOT 22 XUMHUECKUX
anemenTta: Ca, P, O, Na, Mg, S, B, Cl, K, V, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cr, Si, I, F, Se.

OKCIEpUMEHTAIBHO YCTaHOBJIEHO, YTO B OPIraHU3ME UEJIOBEKA METaJUIbl 3aHUMAIOT 0K0JI0 3 % 110
Mmacce. Eciii npunaTh Maccy denoBeka 3a 70 Kr, TO Ha JJOJIIO YeJIOBEKa MPUXOIUTHCS 2.1 KT.

Eciii KOHIIEHTpalIst 3JIEMEHTOB B OpraHu3Me 4esoBeka npesbimaer 107 %, 1o ero
CYHTAIOT MAKPO3JIeMeHTOM. MUKPO3JIEMEHThI HAXOIATCS B OPraHu3Me B KoHIeHTpamusx 107...10°%.

HenocraTok HEOpraHM4eCKUX IEMEHTOB JI0JKEH CKa3aThCsl HA COJAEPKAaHUE COOTBETCTBYIOLINX
(epMEeHTOB, a 3HAYUT U Ha HOPMAJIbHOM (QYHKIIMOHUPOBAHUU OpraHU3Ma YeIOBeKa.

XapakTepHble CUMITOMBI 1e(DUIIUTa XMMUYECKHX 3JIEMEHTOB B OpraHU3Me YeIoBeKa:

Ca — 3ameneHue pocTa CKejeTa,

Mg — MycKyJbHbBIE CYyJOpPOTH,

Fe — anemus1, HapylneHne MIMMYHHON CUCTEMBI,

Zn - MOBPEXJEHUE KOXKHU, 3aMEJIEHUE POCTa,

Cu — cabocTh apTepuii, HapyIIeHUE ACSITEIIBHOCTH TIEYCHH,

Mo — 3amezJieHue KIETOYHOIO poCTa,

Ni — yyallieHue Aenpeccuil, 1epMaTuThl,

F — kapuec 3y60B,

I — HapymeHue paboThI IIUTOBUAHOM JKEJIE3bl U TA.

K x13HeHHO HEOOXOAMMBIM OPraHUYECKUM COECMHEHUSM OpraHu3Ma yejoBeka
OTHOCSITCS O€JIKH, YIJIEBObI, )KUPbL, BUTAMUHBI.

ButaMuHbI — rpynna HU3KOMOJIEKYJIIPHBIX OPTaHUYECKUX COEIMHEHUN OTHOCUTEIBHO
MIPOCTOTO CTPOCHHSI M PAa3HOOOPA3HON XUMHUUECKOU MPUPOJIBI. DTO COOpHAS IO XUMUYECKON IPUPOJIC
rpyIIa OpraHuuecKuX BEIIeCTB, 00beAMHEHHAS 110 IPU3HAKY a0COIIOTHOW HEOOXOIUMOCTH JUIs
OpraHM3Ma B Ka4eCTBE COCTABHON YaCTH MUILH.

51



C HapylieHreM NOCTYIUIEHUS] BATAMUHOB B OPTaHM3M YEJIOBEKa CBSA3aHbl TPU NPUHIIUITHAIBHO
MATOJIOTHYECKUX COCTOSTHUS: HEJIOCTATOK BUTAMHWHA — THIIOBUTAMMHO3, OTCYTCTBHE BUTAMHHA
— aBUTAMHMHO3, 1 U30BITOK BUTAMHHA — THNIEPBUTAMMHO3.

Bopaa B npupoae, B ObITY M Ha IPOU3BOACTBE

Bona — nanbosnee pacnpoctpanéHHoe Ha 3emiie BEIECTBO, OHA MMOKPHIBAET MPUOIU3UTEIHHO
YETBIPE TATHIX 36MHOM MOBEPXHOCTH. DTO €IMHCTBEHHOE XUMHUYECKOE COCTMHEHHE, KOTOPOE B
MPUPOJIHBIX YCIOBHIX CYIIECTBYET B BUJIE )KUIKOCTH, TBEPAOT0 BellecTBa (Jieq) u ra3a (mapsl BOAbI).
Boga urpaet »Ku3HEHHO BaKHYIO POJIb B POMBIIIJIEHHOCTH, OBITY U B TAOOPAaTOPHOM NMPAKTHUKE; OHA
COBEPIICHHO HEOOXO0UMa JUIsl MOAeP KAHUS KU3HU.

B 1860-x romgax utanssiackuit xumuk CtanucinaB Kanuuiapo, ucciaeayss OpraHndeckue
cOoeIMHEeHMUs, coaeprxkaiuue rpymmnbsl —OH, Ha3BaHHbIE UM THIPOKCUIIbHBIMU, OKOHYATEIbHO YCTaHOBUII,
yT0 Boja umeet popmy H,O.

Mornekyna BoAbl IpeaCTaBiIsieT CO00 TUMOIIb, T.€. UMEET MOJIOKHUTETHHO U OTPUIATEIEHO
3apsoKeHHBIC yUacTKu. Boma npencrasnsier coboi mpo3padHyto OECIBETHYIO KUIKOCTh, 00Iadat0ITy 0
EJIBIM PSIOM aHOMAJIBHBIM (PU3UYEeCKUX CBOMCTB. Hampumep, oHa UMEEeT aHOMaJIbHO BBICOKHE
TEMITepaTypbl 3aMEp3aHMs 1 KUTICHUS, & TAK)KE MIOBEPXHOCTHOE HATsHKEHHUE. Pekoit 0cOOEHHOCTHIO
BOJIBI SIBJISIETCS TO, YTO €€ INIOTHOCTH B XKHMAKOM COCTOSHUHM 11pu 4 °C G0JIblIIEe IIIOTHOCTH JIbJIA.
[ToaTomy 7nen naBaeT Ha HOBEPXHOCTH BOJIBI.

XHUMUYECKUE CBOWCTBA BOJIBI:

1. KucaoTrHo-ocHOBHBIe peakuuu. Bona o6nanaer amporepHbIMU CBOMCTBAMU. ITO
03HAYaeT, YTO OHA MOXET BBICTYIMATh KaK B POJIM KUCIIOTHI, TaK U B posik ocHoBaHus. Ee amdorepHbie
CBOICTBa 00YCIIOBIEHBI CIOCOOHOCTBIO BOJIBI K CAMOMOHHU3AIUH:

2 HQO()K): H3OJr + OH"

2. OKHCIUTEJIbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. Boaa o6iagaeT cnocoOHOCTHIO
BBICTYNATh KaK B POJIM OKUCIIUTENS, TAK U B POJIK BOCCTaHOBUTENSA. OHA OKUCISET METaILIbI,
PACIIOIOKEHHBIE B JIEKTPOXUMHUYECKOM PsITy HAIIPSKEHUH BBIIIE OJI0BA.

Hanpumep, peakius siBiisseTcsl B3aUMOJECHCTBUE MEKy MATHUEM U BOJSHBIM IapOM:

Mg(tB)+ H,O (1.)= MgO(T1B) +H\(T.)

Boga neiicTByeT Kak OKHCIUTEND B MIPoOLieccax KOPPO3HUHU.

2Na + 2 HzO: 2NaOH + H,

B peakiuu mexay HaTpUEM U BOJOH , BOJIA UTPAET POJIb BOCCTAHOBUTEIIA

3.  T'maparaunmsi. MosieKyJbl BOJIbI CHOCOOHBI COTBBATUPOBAThH KaK KATUOHBI, TAK U aHUOHBI.
DTO0 mpoliecc Ha3bIBaeTcs rujpatanuei. ' uapatHas Boja B KpUCTaJIaX COJIEH Ha3bIBaeTCA
KPUCTAJUIM3aMOHHON BOJIOM.

4.  TI'mapoJus mpencTaBiseT co0o0il peakinio KaKoro-mud0 HOHA WIH MOJIEKYJIBI C BOJIOM.

5. B3aumopneiicTBue ¢ okcHIaAMHU aKTUBHBIX MeTa10B: CaO + H,O=Ca(OH),

6. BzaumopeiicrBue ¢ oxcuaamMu HeMeTawL10B: P,Os+H,O=2HPO; neobxoaumelii mist Boxa
IIMPOKO MCITOJIB3YETCS B KAU€CTBE PACTBOPHUTEIIS B XUMUUECKOU TEXHOJIOTHI, a TAK)KE B TAOOPATOPHOU
npakTrke. OHa mpencTaBiIseT co00H YHUBEPCAIBHBIN PACTBOPUTENb, HEOOXOIUMBIN AJIsi MPOTEKAHUS
OMOXMMUYECKHUX PEAKIIUM.

JKecTkocTh BOJBI MOIpa3esAeTCsl HAa BPEMEHHYIO (KapOOHATHYO, 00YCIOBICHHYIO
npucytctBueM ruapokapoonaraoro kansius Ca(HCO;s), u maraus Mg (HCO3)) u nocrosiHHY10
(HexapOOHATHYI0) keCTKOCTh. [1o BennmuuHe 001Iel KEeCTKOCTH pa3InyaroT BOLy MITKYH0 (10 2
MT-3KB/J1), cpeaHel KecTKOCTH (2-10 Mr — 3KkB/1T) 1 xKecTKyo (6onee 10 Mr-aks/m).

PacTBOpoM Ha3bIBaeTCsl TOMOTeHHas (OJHOPOHAS) CHUCTEMA, COCTOSIIAs U3 ABYX WK Oosee
KOMITOHEHTOB. HeoO0X01MMBIMU KOMIIOHEHTAMH PACTBOPA SIBJISIOTCS PACTBOPHUTEb 1 PACTBOPEHHOE
BeleCTBO, HAIPUMEP, PACTBOPEHHBIN B BOJIE caxap. PacTBOpEeHHBIMU BEIIECTBAMU MIPU OJIMHAKOBBIX
arperaTHhIX COCTOSTHUSIX KOMIIOHEHTOB OOBIYHO CUUTAIOTCS KOMIIOHEHTHI, HAXOIAIINECS B HEIOCTATKE,
B TO BpeMs KaKk KOMIIOHEHT, HaXOSIIUNACS B U30BITKE, CAUTACTCS PACTBOPUTEIIEM.

Boanbie pecypebl — 3TO Bce BOJIbI THAPOCPEPHI: T.€. BOJIbI PEK, 03€p, KaHAIO0B, BOJOXPAaHUIIHIIL]
MOpel 1 OKeaHOB, MMOA3EMHBIC BObI, TOYBEHHAS BJIara, Boja (JIb/bl) TOPHBIX U MOJSIPHBIX JICTHUKOB,
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BOJIsIHBIE TTapbl aTMOcdepbl. OOt 00beM (€AMHOBPEMEHHBIH 3a11ac) BOJAHBIX PECYPCOB COCTABIISET
1390 mun kM°, U3 HUX 0k0J10 1340 MytH KM’ — Bosl MupoBoro okeana. Menee 3% COCTaBJISAIOT MPECHBIE
BOJIbI, U3 HUX TEXHUYECKH JIOCTYIIHBI Ul UCI0JIb30BaHus — Beero 0,3 %.

XapaKkTepUCTUKHU BOJIBL:

: IIpo3pauHoCTs;

Hanuuune pacTBOpeHHBIX HEOPraHUYECKUX BEILECTB, HAIIPUMEDP, HUTPATOB, XJIOPHIOB,
Kelesa,
: Temneparypa;
Hanuyne pacTBOpEHHBIX OPraHUYECKUX BEILECTB, HAPUMep, (PeHOIIOB;
Bkyc;
Hanuyne MukpoopranuzMoB, Hanipumep, OaKTepuii;
3amax;
Hanuuue ¢nops! u payHsr,
pH
JJIEKTPOIPOBOIHOCTb;
KECTKOCTb;

3arpsi3HeHHe BOJbI - 9TO IOHWKEHUE €€ KAUECTBA B Pe3yJIbTaTe MONANaHUs B PEKH, PYUbH,
03€epa, MOpsl U OKEAHbI PA3IUYHbIX (PU3NUECKUX, XUMUYECKUX UIH OMOJIOTHYECKUX BEILECTB.

HcTounnku 3arpsi3HeHUst BOJbI.

1.  HaceneHHbIe MyHKTHI.

2. IIpOMBIIIIEHHOCTS.

3. Temnmnosoe 3arps3HeHne

4.  Cenbckoe X035HCTBO

O4ucTKa M NOAT0OTOBKA BO/bI.

Pusnyeckue NPouecchl BOJ0OOYNCTKH U BOJONOATOTOBKH:

1. Pemeuenue. [lepBas cragus BOJOOYMCTKY 3aKII0YAETCS B YAAJIEHUHU U3 BOJIbI OOJIBIINX
IUIABAIOIINX NPEIMETOB U B3BEIIEHHOIO MyCOpa.

2. A’pupoBaHHe — HACBIIIIEHUE Ta3aMH. DTOT MPOLIECC MPUBOIUT K YJIAICHUIO U3 BOJIBI
JMOKCUA yIiiepoJa, CepOBOJOPOa U JIETYYHX Maces, KOTOpbIe MOTYT IpUaBaTh BOjie KaKoi-1100
BKYC WJIH 3amax.

3. ®aokkyasauus. TOT NPOLECC BKIIOYAET OCTOPOKHOE B30ANThIBAHUE BObI, IPUBOJISILEE
K KOHIJIOMEpalusM MEJIKMX 4acTULl ¢ 00pa3oBaHUEM 0oJiee KPYITHBIX, OBICTPO OCEIAIOIIMX Ha JHO.

4. CemmMmenTanus. B aToM npouecce NpoOMCXOANT yIaJI€HUE U3 BOJbI MEIKOTO B3BELIEHHOIO
MaTepusa B pe3yJibTare ee MPOoIyCKaHus Yepe3 CIOM NecKa, KOTOPbIA HaXOJUTCS Ha MOJI0KKE U3
IpaBUs.

XuMHYecKasi MOAr0TOBKA BO/JbI:

[Tpou3BoauTCs MO-pa3sHOMY, B 3aBUCMMOCTH OT KadecTBa BOJIbl, 3a0UpaeMoil U3 peKkH Win
Jpyroro pesepayapa.

1. [de3undexuus. [ pa3pylieHuss MUKPOOPraHU3MOB, COAEPKAIIUXCS B BOJIE, €€
Ne3UH(ULIMPYIOT, KaK MPaBUIIO ,KaK MPaBUIIO , XJIOPOM. XJIOpUPOBAHHUE OOBIUHO SIBIISIETCA MTOCIEAHEH
CTasiiell BOJAONOATOTOBKH.

2. Ymsryenue Boabl. JKecTOKOCTh BOABI TOBEPXHOCTHBIX HCTOYHUKOB CYIIECTBEHHO
KOJIeOJIeTCS B TeUEHHE I'0jla; OHa MAaKCUMAaJIbHO B KOHIIE 3UMbl, MUHUMAaJIbHA — B IIEPHOJ] 1ABOJIKA.

Bo3ayx. ATmocdepa u kaumar
ATMocdepa - cMech pa3IMYHBIX Ta30B, OKpYyXaromux 3eMiato. OCHOBHBIE TapaMeTphl
aTMocdepsl: IUIOTHOCTh BO3/yXa, AaBJICHHE, TeMIepaTypa U coctaB. C yBeIMUEHUEM BBICOTHI
IUIOTHOCTh BO3/lyXa U aTMOC(EPHOE J1aBJICHUE YMEHBIIAIOTCS.
['maBHeiinye ra3sl BXOAAT B COCTaB YUCTOTO aTMOC(HEPHOT0 BO3yXa B CIETYIOIIUX
cooTHoweHusX (% 1o 00veMy): a3oT- 78,03; kucnopoxa — 20,95; 030H U Apyrue HHEPTHBIE ra3bl (apIoH,
reluid, HEOH, KPUIITOH, KCEHOH, pafoH) — 0,94; yrnekucnsliit rasz- 0,03; BoasHoii nap- 0,05.
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ConeprkaHue yTJIEKHCIOro raza B aTMoc(pepHOM BO3/1yXe MpUHUMAETCs paBHBIM (% 1o 00bEMY):
B cenbckor mectHOocTH-0,03, B ropax-0,04-0,07.

Hapy»Hblii BO31yX 3arpsA3HAETCS OTXOASIINUMU OT IIPOMBILIIEHHBIX IPEANPUATHI BpEIHBIMU
JUISL 3/10pOBbS YeJIOBEKa ra3aMu U IMbUIBIO.

I11oTHOCTH BO3yXa HA3bIBACTCSl OTHOLIEHUE MACChI BO3/lyXa K €ro 00beMY M BbIPAXKaeTCs B
KT/M.

TemnepaTypa Bo3ayXxa 110Ka3bIBacT CTENEHb €r0 HarpeBsa. TeMieparypy BbIpaxaroT B Ipajycax
Pa3JIMYHBIX TEMIIEpaTypHBIX KA. B MexyHapoaqHOM MPAaKTUYECKON TEMIIEpAaTypPHOU IIKaJIe
paznuyarot Temneparypy KensBuna ( T) u Temneparypa Llenbcust (t ), KoTopble CBsI3aHBI
cootnomenuem t( °C)=T(K) - 273,15 K.

JaBieHue- cuia, 1eMCTBYIOLIAas HA €AUHUILY IOBEPXHOCTU B HAallPaBJICHUH,
NepreHuKYyIspHOM 3Toi noBepxHoctu. B CU 3a eqununy nasnenus npunsar Ilackans(I1a).

POynkuuu atMochepbl:

: ConepXKUT KHCIOPOa, HEOOXOUMBIN IS JbIXaHUS )KUBBIX OpPraHU3MOB;

SIBiisieTCsl HICTOYHUKOM YTJIEKUCIIOro rasa Jjs (OTOCHHTE3a pacTeHUi;
3amuniaeT KUBbIe OPraHU3Mbl OT KOCMUYECKUX U3JTyYEHUH;
Coxpanser Temnno 3eMIIM ¥ PeryjaupyeT KINMar;

TpanchopmupyeT ra3000pa3Hbie MPOAYKTH 0OMEHA BEIIECTB;
IlepeHocuT BoJsIHBIE IApbI IO IUIAHETE;

SABnsiercs cpenoit 0OUTaHUS JETarOUX (GOPM OPraHU3MOB;

Ciy’KUT MICTOYHMKOM XMMHYECKOI'O ChIPbSl U SHEPTUH;

[Tpunumaet u TpanchopMupyeT ra3000pa3Hble U MbUIEBUIHBIE OTXO/IBL.

ATMocdepa COCTOUT U3 YETHIPEX OCHOBHBIX CJI0€B: Tporocdepsl, crparocdepsl, Me3ochepsl 1
tepmocdepsl. [lepexoausie 006mactu aTMochepbl MEXTy COCETHUMH 00JIauKaMi Ha3bIBAIOT
COOTBETCTBEHHO TpOIIOIAy3a, CTpaTonay3a u.T.Il

[TepBblii ciioli- Tponmocgepa- sBIAETCS CAMbIM TOHKUM , 3aKaHUYMBASACh HA BBICOTE OKOJIO 12 KM
Haj 3emiied. Ho gake 3TOT MOJI0TOK HEMPEOAOIUM Ul CAMOJIETOB, KOTOPBIE JIETAIOT, KaK IPaBUIIO, HA
BeIcOTE 9-11KkM. 10 Mepe ymanenus OT 3¢ MHOM OBEPXHOCTH TEMIEpaTypa Bo3ayxa manaer 10 — 55 °C B
BEpXHEH yacTu Tporochepsl.

Hanee uner crparocgepa, KoTopasi IPOCTUPAETCA 10 BBICOTHI OKOJIO S0 KM HaJl MOBEPXHOCTBIO.
B BepxHeii yactu crparocdepbl HaXOAUTCS 030HOBBIN CIIOM, KOTOPBIH 3a/1epKUBAET 3HAUUTEIbHYIO
4acTh I'yOUTEJIBHOTO YIbTPa(HUOIeTOBOrO U3JIyYEHHUS.

Han ctpatocdepoit ( 50-70km) HaxoauTcs Me3ochepa. B npenenax mezocdepsl, npu
Temmnepatype okoino -225 ° C, umeeTcs Me3omnay3a- camast X0JI0AHas 00I1acTh aTMOCHEPHL.

[Tocnennuit oOCHOBHO# CI0H, aTMOC(EPBI, OTACTSIONINI 3eMITI0 OT KOCMOCa,

Ha3bIBaeTcs TepMocdepoii. OH HaxoauTCs Ha BbicoTe IpuMepHO 100KM OT 3eMHOM OBEPXHOCTH U
COCTOUT U3 HOHOC(EPHI U MAarHUTOC(EPHI.

Tepmocdepa nmeeT HAMMEHBIIYIO IIIOTHOCTh CPEAM BCEX CIIOEB, aTMOC(Epa MOCTENIEHHO
MCUE3aeT U CIIMBACTCS ¢ KOCMUYECKUM MPOCTPaHCTBOM. YacTh arMoc(ephl , HAllOJHEHHAas! JKU3HBIO,
HasbIiBaeTCst Ouocgepoii. OHa MPOCTUPACTCS OT BHICOTHI ITUYBLETO TOJIETA /IO TIOBEPXHOCTH U B TITyOb
3€MJIM U OKEaHa.

3arpssHeHue atMoc(epbl M ero HCTOYHUKH

3arpsizHeHue aTMoc(epbl MOXKET ObITh €CTeCTBEHHbIM (IIPUPOHBIM) U AHTPOIOTCHHBIM

(TEXHOTE€HHBIM).
EcTecTBeHHOE 3arps3HEHHME BO3/yXa BbI3BAHO IPUPOAHBIMU NporueccamMu. K Hum
OTHOCSITCS BYJIKAHUY€ECKas JeATeIbHOCTh, BRIBETPUBAHUE TOPHBIX MTOPOJI, BETPOBAs APO3HUs, MaCCOBOE
LIBETCHUI paCTEHMM, AbIM OT JIECHBIX U CTEMHBIX I105KAPOB U IP.
AHTpPOIOTreHHOE 3arpsi3HEHUE CBSI3aHO C BHIOPOCOM PA3JIMYHBIX 3arPSA3HSIONINX BEIIECTB B
npoliecce 1eATeNbHOCTH yesioBeka. Ilo cBouM macmitTabam OHO 3HAUUTENIBHO MTPEBOCXOUT MPUPOIHOE
3arpsi3HeHue aTMOoc(EpHOro Bo3ayxa.
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KoHnTpoJsbHBIC BONIPOCHI:

1.Kakue 3Tamnsl BKI4aeT NpUHLIMIHAIbHAS CXeMa XUMUYECKOI0 IIPOU3BOJCTTBA?

2. Kakue XxuMu4cekue peakliuy IpoTEKarT JOMEHHOM €Uy PU BOCCTaHOBJIEHUH JKEJIe3a U3
pya? Kakosa ponb Kokca B JOMEHHOM Iporiecce?

3. Kakue xumMuueckue Mpouecchl IpoTeKaroT pU NpOou3BoACTBe cTanu? CocTaBbTe ypaBHEHUS
COOTBECTBYIOIIUX PEAKIIMIA.

4.IlepeuncnuTe XMMUYECKHE BEIIECTBA, KOTOPBIE OKPYXKAIOT HAC B OBITOBOM cpejie AoMa.

5.Kakue ucTouHMKH 3arpsi3HAI0T BOAY, Bo3AyX U nouBy? IlpuBenure npumepsl.

IIpoBepka BbINOJHEHUS] CAMOCTOATEILHOM padoThl. CaMocTosATebHAS paboTa HampaBIeHa
Ha CAMOCTOSTEIIbHOE OCBOCHHE M 3aKPEIJICHUE PE3yJIbTATOB 00YUYCHUSI.
CamMocTosTenbpHas MOATOTOBKA O0YYAIOMIMXCS M0 JUCIUILTMHE MPEroaaraeT ClIeayomue BUIbl
U GopMBbI pabOTHI:
o Cucmemamuueckas npopadomKa KOHCNEKMOo8 3aHAmMuUll, Y4eOHOU U CReYUATIbHOU MEXHUUeCKOl
Jaumepamypbi.
e CamocmosamenbHoe uzyueHue Mamepuaia u KOHCNeKmupoganue J1eKyutl no y4ebHou u cneyuanbHou
MexHU4ecKoul 1umepamype.
e Hanucanue u 3auuma 00Kiaoda,; n0020MmMosKa K coodueHuio uiu beceoe Ha 3aHAMuU no 3a0aHHOU
npenooasamesiem meme.
e Buinonnenue pacuemusix 3a0anull.
Paboma co cnpasounou aumepamypou u HOpMAMUSHLIMU MAMEPUATLAMU.

CamocrosiTeibHas padora Nel

1. CoctaBuTh (OPMYJIIBI BEIIECTB IO HA3BAHUSIM:
A) 2-mMeTnn-4-3TUII0KTaH

b) 3,3-numerunrexkcan

B) 4-metunnenten-1

I') llenten-2

) 1-xsopOyran

E) 2,2-mubpomnenran

2. Maccogas nois yriepona = 80%. Maccoas gonst Bogopoaa = 20%. IH,(CxHy) = 15. Haiitu
CxHy -?

3. Haiigure MoJeKyssipHyo (hopMyiy yriaeBogopoaa, MaccoBasi 1o yriepoia B KOTOPOM
cocrasiseT 83,3%. OTHOcUTENbHAS INIOTHOCTH [TAPOB ATOT0 BELIECTBA IO BOJOPOAY paBHA 36.

4. Haiinure MOJeKyJIApHYIO (POpMYITy OPTaHUYECKOr0 BEUIECTBA, €CIIM U3BECTHO, YTO MACCOBAs JI0JIs
yriepoza B HeM cocTtasisieT 51,89%, Bonopoaa 9,73% u xiopa 38,38%. OTHOCUTENNBHAS TUIOTHOCTh
MapoB 3TOr0 BEIIECTBA 110 BO3/IyXy paBHa 3,19.

IIpoBepka BbINOJTHEHUS] KOHTPOJIbHBIX padoT. KoHTposbHas paboTa mpoBOIUTCS C LETbIO
Pe3yabTaTOB OOYUEHUS U MOCIEAYIOIIEro aHaan3a THHMYHBIX OMUOOK U 3aTPyIHEHUNA 00yJYaromuXxcs B
KOHLIE M3Y4Y€HUs TeMbI WX pazjena. CornacHo KajaeHAapHO-TEMAaTUHYECKOMY IUIaHy AUCIUIUIMHBI
NPEAyCMOTPEHO MPOBECHUE CIEAYIOMINX KOHTPOJIBHBIX padoT:

. KonTponbnas pabora Nel

CBogHast Ta0JIMIA IO NPUMEHsIEeMbIM (DOPMaM M MeTOJAaM TEKYILero KOHTPOJISI M OLleHKH

pe3yJbTaTOB 00yUYeHust

Pe3yabTarhl 00y4eHust | @®opmMbl 1 METOABI KOHTPOJISI M OLICHKHU
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pe3yJbTATOB 00yUeHUsI

JIHYHOCTHBIX?

- YYBCMBO 20POOCHU U YBANCEHUS K UCTOPUU
U 0OCMUNCEHUAM OMmedecm8eHHOU
XUMUYECKOU HAYKU; XUMUYECKU ePAMOMHOE
noseoenue 8 npopeccuoHaIbHol
desimenbHOCMU U 8 ObIMY npu 0bpaweHuU ¢
XUMUYECKUMU BeUjeCTN8AMU, MAMePUALamu U
npoyeccamu,

- 20MOBHOCMb K NPOOOIANCEHUIO 00PA308aHUS
U nosblULeHUsl K8ATUDUKAYUU 8 UZOPAHHOLL
npogeccuoHaIbHOU 0estmeIbHOCIU U
00bEKMUBHOE OCOZHAHUE POTU XUMUYECKUX
KOMNnemeHyutl 8 5Mom, - yMeHue
UCNONB3068AMb OOCMUNCEHUSL COBPEMEHHOT
XUMUYECKOU HAYKU U XUMUYECKUX
MEXHOI02Ull 0151 NOBBIUUEHUSL COOCMBEHHOZ0
UHMENLIeKMY ANbHO20 PA36UMUSL 8 8bIOPAHHOLL
npogheccuoHanbHOU OessmenbHOCMU,

Boinonnenue u sauwjuma npaKkmu4eckKux pa6om
Ne 9-15

Ob!eHKa npasujibHOCmMu 6blnOJIHEHUA
camocmosimenbHou pa60mbz

MeETaNpeaAMETHDBIX:

- UCNOIL308AHUE PAZIUYHBIX U008
NO3HABAMENLHOU OesAMENbHOCMU U OCHOBHBIX
UHMELIEKMY ANbHBIX Onepayuil (NOCMaHoBKu
3a0auu, opmyIuposanus cunomes, aHaIU3A
u cunmesa, cpagHeHus, 0b60ouenus,
cucmemamu3ayull, 8biA61eHUs NPUYUHHO-
Cle0CMBEHHBIX C8513¢ll, NOUCKA AHATI0208,
Gdopmynuposarus 6b160008) 05 peuteHus
NOCMABIeHHOU 3A0ayu, NPUMeHeHUe
OCHOBHBIX MEMOO08 NO3HAHUSL (HAOII0O0eHUs,
HAYYHO20 IKCNEePUMEHMA) O/ U3YYEHUs.
PA3IUYHBIX CIOPOH XUMUYECKUX 00BeKMO8 U
npoyeccos, ¢ KOMOPbIMU 603HUKAEM
HeobX00UMOCmb CIMAIKUBAMbCS 8
npogeccuonanvholl chepe;

- UCNOIL308AHUE PAZIUYHBIX UCMOYHUKOE OJIAL
NOYYEHUsL XUMUYECKOU UHGpopMayuu,
VMeHuUe oyeHums ee 00CMo8EPHOCMb Ol
00CMUICEHUSL XOPOULUX PE3YTIbIMAMO8 6
npogeccuonanvholl chepe;

Buvinoanenue u sawyjuma npaKkmu4ecKux pa60m
Ne 2-8

OL;@HKG npasulibHOCMu 6blNOJIHEHUA
camocmosmesnbHou pa60mbz

NMpEeAMETHBIX:

- cghopmuposannocms NPeoCmasieHuli o
mecme XUMUU 8 COBPEMEHHOU HAYYHOU
Kapmuue Mupa, NOHUMAanue poau Xumuu 6
Gopmuposanuu Kpy2o3opa u
@DYHKYUOHANBHOU 2PAMOMHOCTU YeN08eKA
OJI51 peueHus NPAKMUYecKux 3a0au,

3awuma npakmuueckux pabom Ne4-7
Yemuwiu onpoc 6o epems 3ansmus
Pewenue 3a0au
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- 8lla0eHUe OCHOBONONALAIOWUMU
XUMUYECKUMU NOHAMUSIMU, MEOPUSIMU,
3AKOHAMU U 3AKOHOMEPHOCIAMU, YBEPEHHOe
NOIb308AHUE XUMUUECKOU MePMUHOTI02UEl U
CUMBOJIUKOLL,

- 81A0eHUe OCHOBHLIMU MEMOOAMU HAYYHO20
NO3HAHUSL, UCNONIL3YEMbIMU 8 XUMUU!
HaO00eHUeM, ONUCAHUEM, U3MEPEHUEM,
IKCNEPUMEHMOM, YMeHUe 00pabamvléamy,
00BACHAMb Pe3yIbmamvl NPOBEOEHHbIX
ONbIMOB U 0elamb 8bl60O0bL, 20MOBHOCb U
CNOCOOHOCMb NPUMEHANb MEMOObl
NO3HAHUS NPU PeULeHUU NPAKMUYECKUX
3a0ay;

- chopmMuposanHoCcmsb yMeHUs 0asamy
KOJIU4eCmeeHHble OYEeHKU U NPOU3B00UNb
pacyemsl no

GIUSHUE PA3IUYHBIX (PAKMOPO8 HA
napamempusi 00pabomKu Memaios
oaesneHuem.

XuMudeckum gopmynam u ypasHeHusim,

- 81a0eHUe NPABULAMU MEXHUKU
bezonacnocmu npu UCNOIb308AHUU
XUMUYECKUX 8eUeCmb;

- cchopmuposanHocms cOOCMBEHHOU NO3UYUU
1O OMHOWEHUIO K XUMUYECKOU UHMOpMayuu,
NOLYYAEeMOU U3 PA3ZHLIX UCHOYHUKOS.

3.2 @opma NpoOMeKYTOYHOM aTTeCTAMHU

[IpomesxyTounas arrectauus no auctumuie bY J1.07 Xumust —utoroBast KOHTpOJIbHas paboTa.

Obyuarowuecss 0Onyckaromces K coave 3K3amMeHa npu 8bINOJIHEHUU 8CeX U008 CAMOCMOAMENbHOU
pabomol, NPAKMUYECcKUX U KOHMPOIbHbIX paOOm, NPedyCMOMPEHHbIX paboueti npocpammon u
KAeHOapHO-MeMamuyecKum nianom OUCYUNTUHBL.

Hmozosas konmpoavHas paboma npogooumcs 3a cuem epemenu 0mee0eHH020 Ha U3yieHue
oucyunnunsl. Ilpu ycrnosuu c6oedpemeHHo020 U KauecmeenHo20 GbINOIHEeHUs. 00VUAIOUUMCS 8CeX 8UO08
pabom, npedycMoOmpeHHbIX paboyel npocpamMmor OUCYUNTUHBL.

Hrorosasi kKoHTpOJIBLHasI padoTa
Bapuant 1

1. Uzomepom, ais OyTaHa, SIBISIETCS:
a) 2-MeTUIIponaH

0) 2-3TrIIIIponiaH

B) 2-IIpONMJINIPOTIaH

2. BanentHocTh O (KHCIIOpOAA) B OPraHUUECKUX COSAMHEHMSX:
a)l

6) I

B) Il
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r) VI

3. YrieBosbl He BBITOJHSIOT:
a) TPAaHCIIOPTHYIO (DYHKIUIO
0) PHEpreTHUECKYIO (HYHKITUIO
B) 3aIIUTHYIO (QYHKIUIO

T') KaTaTUTHYECKYIO (QYHKITUIO

4. KauecTBeHHOI peakiueit Ha Kpaxmall, sIBJIsIeTCsI, B3aUMOJICHCTBHE C:
a) oom

6) Cu(OH),

B) HzSO4 (KOHH)

r) HNO; (koH1)

5. Peakuus aeruaparanus XapakTepHa Jis:
a) OJTHOATOMHBIX CITUPTOB

0) KapOOHOBBIX KHCIIOT

B) aJIbJIETU/IOB

6. J11st ankaHOB XapaKTEPHBI PEaKITUH:
a) pa3oKEeHUs

0) mpucoeaAMHEHUS

B) 3aMCIICHHS

r) oOMeHa

7. Peakuus neruaparaiiys, 0003Ha4aeT:
a) orweruienue H,O
0) npucoeauaenue H,

8. ®opmyna C,Han.6, COOTBETCTBYET 001ICH popMyIte:
a) apOMaTUYECKUX YTIEBOIOPOIOB

0) anKaHOB

B) aJIKKHOB

I') aJIKEHOB

9. ABTOpOM SIBIICHUSI U30MEPUH, SBIISIETCS:
a) C.B. JleGenes

6) B.B. MapkoBHUKOB

B) bytnepos A.M.

10. IIponecc 0Opa3oBaHuUs STUIOBOIO CIIMPTA U3 TIIIOKO3bI, HA3bIBACTCS:
a) ruapaTanus

0) OpoxkeHue

B) TUIPOJIH3

r) aTepuduranus

11. Ilpouecc M3MEHEHHS YTIIEPOIHOTO CKEJIeTa B IPOCTPAHCTBE HA3BIBACTCSL:
a) U3oMepu3anus

0) nonuMepusanus

B) TUIPOJIH3
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12.dopmyna riroKo3bl:
a) C6H1 205

0) CeH 1205

B) C6H605

13. KauecTBeHHOM peakuuell Ha TIULEPHH, SBISIETCS B3aUMOCHCTBUE C:
a) cyasdarom meau (I1)

0) TUIPOKCUIOM HATpUs

B) rugpokcuom meau (II)

14. OOumM CBOWCTBOM OJJHOATOMHBIX U KAPOOHOBBIX KUCJIOT, SIBJISIETCS:
a) BHYTPUMOJIEKYJISIpHAsI IeTUIpaTalys

0) OpoxeHue

B) B3aMMO/JICHCTBHUE C aKTUBHBIMH METaJIIaMU

15. Coenunenus, B MOJIEKyJIaxX KOTOPBIX €CTh aMUIHbIE (IENTUIHBIE) CBSA3H, HA3BIBAIOTCS:
a) JKUPbI

0) yrJ1IeBO10pO/IbI

B) OenKku

T') YTIEBOIbI

16. benku He BBIOIHAIOT:

A) TpaHCHIOPTHYIO (PYHKIIHIO
B) snepretrueckyio GyHKIUIO
B) zamuTHyto pyHK1IHIO

I') nBurarenbHy0 GYHKLHUIO

17. SAnpo aroma - 3TO

a) COBOKYITHOCTb JICKTPOHOB €, IIPOTOHOB P ¥ HEHTPOHOB N
0) COBOKYNHOCTb IPOTOHOB P U HEUTPOHOB N

B) COBOKYITHOCTb HEHTPOHOB N

I') COBOKYITHOCTb JIEKTPOHOB € U IPOTOHOB P

18. HelitpasibHas cpesia UMeEET:
a) pH=7

6) pH=13

B) pH=11

19. CnoxHble BelecTBa, KOTOPbIE COCTOST U3 aTOMOB BOJIOPO/1a U KUCIOTHBIX OCTaTKOB, HA3bIBAIOT:
a) KUCTIOThI

0) conu

B) OKCH/IBI

20. DnexTpoHHas (opMyJia aTOMa HaTPHSL:
a) 1s* 2s* 2p’

0) 1s* 2s* 2p° 3s* 3p*

B) 15 2s” 2p° 3s'

r) 1s* 2s* 2p° 3s* 3p’
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21. Kakoit % KOHIIEHTpaluy pacTBOPOB, €ClU U3BecTHO, 4To 200 r pacTBopa conepxkat 10 r cynabdara
LUHKA!

a)2 %

6) 20 %

B) 5%

22. DIEKTPOJIUTHI, PH TUCCOIMALINN KOTOPHIX 00pa3yrOTCs KATHOHBI METAJLIa, ¥ aHUOHBI KUCJIOTHOTO
OCTaTKa Ha3bIBAIOTCS:

a) KUCTIOTaMH

0) consimu

B) OCHOBaHHUSIMU

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

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

B) KOH + HNO3 = KNO3 + Hzo

24. Yuco 3eKTPOHOB, KOTOPBIE COAEPKATCS B aTOME yIJIepojia paBHO:
a)6

0) 12

B) 8

25. K OKHCIIUTENIFHO — BOCCTAHOBUTEJILHBIM OTHOCUTCS pcCaKnus, ypaBHCHHC KOTOpOﬁZ
a) C,H, + H, — C,Hg

6) NaCl + AgNO; — AgCl |+ NaNO;,

B) CaO + H,0 — Ca(OH),

F) CH3 OH + HC1—> CH3 Cl +H2 O

26. CoctaBbTe (hOpMYJIbl OPraHMUECKUX BEIIECTB!
a) FeKCHH-2;

0) METHIIOEH30T;

B) 2,3-numeTrI -3,4-TN3THIIOKTAH;

r) 2,2-TMMETHUJITICHTaH.

27. Haiiaure MonekysapHyto (GopMyily yriieBoaoposa, coaepxkanue yriepoaa (C) B koropom 92,3%, a
Bogopoaa (H) —7,7 %. OtHocutenbHas miIoTHOCTH 1o Bogopoay (H.) pasua 13.

28. Ilpu B3auMoAecTBUM TEXHUUYECKOTO KalblMsl Maccoil 8 T, conepskauiero 20 % npumeceii, u
pacTBOpa COJISIHOM KMCIOTHI BBIJIEIUICS BOJOPOJL OOBEMOM ... JL.

Bapmuanr 2

1. K yrneBonam He OTHOCATCA:

a) TeTPO3bl, IEHTO3bI, FEKCO3bI

0) MOHOCaxapH/ibl, OJIUrOCaxXapuabl, MOJUCAXAPUIBI
B) MIEpBUYHbBIE, BTOPUYHBIC U TPETUUHBIE AMUHBI

2. [Ins aJIKeHOB XapaKTEPHBI PEAKIUU:
a) IPUCOETUHEHUS
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0) OTIICTUICHHS
B) oOMeHa

3. XKenroe okpamnrBaHie BOSHUKAET MIPH JIEHCTBUU Ha OEJIOK:
a) 1IeJI04U

6) H>SO4 (xoHI)

B) HNO; (kxoHII)

r) Cu(OH)

4. benblii aMopdHBII TOPOIIOK, HE PACTBOPUMBIN B XOJIOAHON BOJIE, HO pa30yxaroIiuii B ropsyeit — 31o:
a) 1eJUTI0JI032
0) caxapo3sa

B) ppykTo3a
') Kpaxmail

5. N3omepus MonoKeHUs KpaTHOW CBSI3U XapaKTepHa JUIs:
a) HeIpeIeIbHBIX YIJIEBOAOPOIOB — AIKEHOB

0) mpeeabHBIX YIIIEBOJAOPOIOB — AIKAHOB

B) apOMATUYECKUX COSAMHEHUN — apEHOB

T') IpeIeTIbHBIX OJHOATOMHBIX CIIUPTOB

6. Peakuuu B3aumoseiictBus opranndeckux coenunenuit ¢ HCl, naspiBarorcesi:
a) raJoreHupoBaHKe

0) rumpaTanus

B) TUJPOrajlOr€HUPOBAHNE

I') TUAPUPOBaHUE

7. Peakuuu nonuMepu3aliu, He XapaKTepHbI IS
a) aJIKaHOB
0) aJIKeHOB
B) QJIKWHOB

8.0prannyeckue BeliecTsa, B coctaB KoTopslx BXoAsaT C u H, Ha3piBatoTcs:
a) KapOuabI

0) ruIpuIbI

B) YIJI€BOJOPOIbI

I') FaJIOT€HU/IBI

9. Kakue QpyHKIIHMOHAIBHBIE TPYIIITBI BXOAST B COCTaB AMHHOKHCJIOT:
a) -NH, u —COOH

6) -NH, u —OH

B) — NO, -COOH

F) —N02 nu —OH

10. benku — 370...:

a) OpraHu4ecKue COeAMHEHUs, CoJIepKallue J1Ba UK 0oJjiee OCTaTKa aMUHOKHUCIIOT.

0) azoTcoaeprKalIie OpraHMuecKre COeIMHEHNUS IPUPOTHOTO MIPOUCXOKICHUS

B) IPUPOJIHBIE TIOJIUMEPHI, COCTOSILUE U3 OOJIBIIOTO YUCIa OCTATKOB aMUHOKHUCIIOT, CBSI3aHHBIX MEXTY
coboit IICNITUIHBIMU CBA3AMU.
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11. O6mas Gpopmyna alKUHOB:
a) CuHanir

0) C.Ha,

B) CnHZn-Z

T ) CnH2n+l

12.Kpaxmai, BEECTBO:

a) YKUBOTHOT'O TIPOUCXOXKICHHS

0) sIBNISICTCS OCHOBHOM YacThIO CTCHOK pacTeHHI
B) SIBJISICTCSI [TPOIYKTOM THJIPOJIH3a yIIIEBOIOB
r) oOpasyeTcs B pe3yibTare (pOTOCHHTE3A

13. Uzomepom miist 3,3 1uMeTHiI0yTaHOBOM KMCIIOTHI, SIBIISETCS:
a) reKkcaHoBasi KUCJI0Ta

0) 23THIIponaHoBas KMCI0Ta

B) 2METWINPOINIAHOBask KUCII0Ta

14. Peakiusi B3aMOICUCTBHS OJTHOATOMHBIX CITUPTOB ¢ KApOOHOBBIMH KHUCIIOTAMH, HA3bIBACTCS
peaKkuuen:

a) apoMaTu3aIus

0) rumpaTanus

B) aTepuduKanus

15. YkcycHbIi anbieru uMeeT GopMyITy:
a) CH;COH

6) CH;COOH

B) CH3CHQOH

16. Pu6o3a u ne3okcupuo603a, sBISIOTCS:
a) HyKJICHHOBBIMH KHCJIOTaMH

0) yriaeBoiaMu

B) OenkamMu

17.Peakiinu noauMepu3aiuu, XapakTepHbI IS
a) aJIKaHOB
0) aJIKeHOB
B) QJIKWHOB

18. Dnexrponnas Gopmyna aroma 1s *2s *2p °3s *3p” . XuMHUYECKHUii 3HAK ITOTO 3JIEMEHTA:
a)C
6) O
B) Si

19. UTo Ha3BIBaIOT HOHHOM CBI3BIO?

a) CBsI3b, 00pa30BaHHAs AIEKTPOHHBIMU IIApaMU;

0) CBA3b MEXYy MOHAMH H3-32 IJIEKTPOCTATHUECKOTO B3aUMOICHCTBHUSI;B) CBsI3b, 00pa30BaHHAS HOHOM
BOJIOPO/Ia MPH €r0 BHEIPEHUH B 00JI€€ AIEKTPOOTPHUIIATECIIHBIN aTOM;

B) CBSI3b, 00pa3oBaHHasl MApOM ANEKTPOHOB, IPUHAICKAIICH OJHOMY aTOMY U BAKaHTHOU sUeiKOi
JPYroro aToMa;
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F) CBA3b MCXKAY HaXOJAIIUMHCA B y3J1aX peHléTKI/I aTOMaMH U MOHAMH, YACPIKUBACMBbIMU 6BICTpO
NCPEMEIIAOIUMHUCA SJICKTPOHAMMU.

20. C xakiMMH BEILLIECTBAMU pPEearupyroT OCHOBaHUS?
a) TOJIBKO C KUCJIOTaMHU

0) ¢ KHCJIOTAaMU U OCHOBHBIMH OKCHJIAMH

B) C KUCJIOTAMU M KMCJIOTHBIMU OKCUIAMHU

21. Ykaxure am(poTepHOE OCHOBAHHUE:!
a) NaOH

6) KOH

B) Zn(OH)2 +

22. CriokHBIE BEIECTBA, KOTOPHIE COCTOSIT U3 aTOMOB METAJIOB M THIPOKCOTPYII, HA3bIBAKOT:
a) KHCJIOTHI

0) conu

B) OCHOBaHUs +

23. Peakius, ypaBuenue koropoit: 2KOH + H,SO4 — K,SO4 + 2H,0 sBnsiercs:

a) obmeHa, oOpaTumas

0) oOMeHa, KaTaTuTHICCKOM

B) oOMeHa, HeoOpaTumast

I') OKHCITUTEIbHO-BOCCTAHOBUTEIHHOM, OOMEHa.

24. Kako#l % KOHILIEHTpalK pacTBOpa, eciu u3BecTHo, 4Tto 300 r pactBopa coxep:xat 30 r ximopuaa
HaTpUs:

a) 20%

0) 1%

B) 10% +

25. K peaknusiM cOeIMHEHUSI OTHOCUTCSI:

a) KOH + HNO3 = KNO3 + H20,
6) CU(OH)2 = CuO + Hzo
8) CaO + H,0 = Ca(OH),

26. CocraBbTe (POPMYIIBI OPraHUYECKUX BEIIECTB:
a) 2-MeTunoyTeH-1;

0) 2,3-TMMEeTUIITeKCaH;

B) 4,5-aMATHITENTEH-3;

r) 3-3Tunlyranon-1.

27. Onpenenure 00BEM YTIIEKHCIOTO ra3a, KOTOPBIA 00pa3oBalics Py B3aUMOJICHCTBUU a30THOM
KHCIIOTHI M TEXHHUUECKOro kapboHaTa kanblusa Maccoit 300 r, cogepkariero 25 % npumecei.

28. Haiinute MoneKyIsapHyIo popMyiy yriaeBoaopoaa, coaepxamiero 85,7% yraepoaa u 14,3%
BOJIOPOIa; OTHOCUTENIbHASI INTIOTHOCTH 110 BOJIOPOAY paBHA 28. YcTaHOBUTE MO (hOpMYIIie, OTHOCUTCS JTU
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OTOT YITICBOAOPO K IMPECACIILHBIM.
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4 Cucrema oueHuBanust Komiuiekta @OC Tekymero KOHTPOJIsI M IPOMEKYTOYHOM
arrecTanuu

[Tpu onieHMBaHUM MPAKTUYECKONW U CAMOCTOSITENIbHOM paboThl 00yyaromierocs
YUUTHIBACTCS CIEIYIOIIee:

- Kauecmeo 8blNOIHeHUs NPAKMUYecKou yacmu pabomol,

- Kauecmeo ogopmienus omuema no pabome;

- Kawecmeo yCMHbIX OMEemos Ha KOHMPOJIbHbLE 8ONPOCHL NPU 3aujume padoomasi.

Kaxpiii BU paboThI OIEHUBACTCS 110 TATH OATbHOM IIKAalIe.

«5» (OTIMYHO) — 3a TITyOO0KOE U TTOJIHOE OBJIAJICHUE COJIEP’)KaHUEM YUEOHOT0 MaTepuarna,
B KOTOPOM 00YYaromuiics CBOOOHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE MPAKTHYECKU
MIPUMEHATh TEOPETHUECKUE 3HAHUSI, BHICKA3bIBATh 1 000CHOBBIBATH CBOM CYyXJIeHUs. OIEeHKa «5»
(0TIIMYHO) TpenoaraeT rPaMOTHOE U IOTUYHOE U3JI0KEHUE OTBETA.

«4y» (XOpoI1110) — ecJIi 00YUYaOIIUICS TTOJTHO OCBOMJI YUEOHBIM MaTepural, BIaieeT
HAYYHO-TIOHATHUIHBIM alapaToM, OPUEHTHPYETCS B U3YYEHHOM MaTepuase, OCO3HAHHO
MIPUMEHSICT TCOPETUICCKIE 3HAHUS Ha TIPAKTHKE, TPAMOTHO M3JIaraeT OTBET, HO COJICPKAHHE U
¢dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (YIOBIETBOPUTETHLHO) — €CJTH O0yUYarOIIMIICs OOHAPYKUBAET 3HAHNWE U TIOHUMAHUE
OCHOBHBIX TIOJIOKEHUH Y4eOHOTO MaTepuaa, HO U3JlaraeT ero HeMmoJHO, HEMOCIIeI0BATENbHO,
JIOITYCKAeT HETOYHOCTH, B IPUMCHCHHH TEOPETUICCKUX 3HAHUH TIPU OTBETE Ha MPAKTHKO-
OpPUEHTHPOBAHHBIC BOTIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2» (HEYIOBJIETBOPUTEILHO) — €CITM O0YYAIOIINIICS UMEET Pa3po3HEHHBIE,
OeccrucTeMHBIC 3HAHUSA, JOMYyCKAET OMIMOKH B OTIPECIICHUN 0a30BbIX MOHATHI, HCKAKAET MX
CMBICJT; HE MOXKET MTPAKTHICCKH MPUMEHSITH TCOPETUICCKUE 3HAHUS.

Kpurepun oneHuBaHMsA NTOr0BOM KOHTPOJIbHON PadoThl

«5» (OTIMYHO) — 3a TITyOO0KOE U TTOJIHOE OBJIAJICHUE COJIEP’)KaHUEM YUEOHOT0 MaTepuarna,
B KOTOPOM O0YYaromuiicss CBOOOTHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE PAKTHUECKU
MIPUMEHSATH TEOPETHUECKUE 3HAHUSI, BHICKA3bIBATh 1 000CHOBBIBATH CBOM CYyXJIeHUs. OLeHKa «5»
(0TIIMYHO) TpenoiaraeT rpaMOTHOE U IOTUYHOE U3JI0KEHUE OTBETA.

«4» (X0poI1110) — ecJii 00YUaIOIIUICS TIOJTHO OCBOMJI YUEOHBIN MaTepural, BiIajieeT Hay4-
HO-TIOHSATHITHBIM amlapaToM, OPUEHTUPYETCS B U3yUYEHHOM MaTepHase, OCO3HAHHO IPUMEHSET
TEOPETUYCCKHUE 3HAHMS HA TTPAKTHKE, TPAMOTHO M3JIaracT OTBET, HO cojiepkaHue u (hopma
OTBETa UMEIOT OT/CJIbHbIE HETOYHOCTH.

«3» (YIOBIETBOPUTEIHLHO) — €CJTH O0yUYarOIIHMiicss OOHAPYKUBAET 3HAHWUE U TIOHUMAHUE
OCHOBHBIX TIOJIOKEHUH Y4eOHOTr0 MaTepuaa, HO U3JiaraeT ero HeMmoJHO, HEMOCeI0BaTENbHO,
JIOITYCKAeT HETOYHOCTH B IPUMEHEHUH TEOPETUICCKUX 3HAHUN TP OTBETE HA MTPAKTUKO-
OpPUEHTHPOBAHHBIC BOTIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2» (HEYIOBIETBOPUTEILHO) — €CJTM 00yUYaOIIHICS MMEET pa3po3HEHHBIE, OECCUCTEM-
HBIC 3HAHUS, JOMTYCKAET OMIMOKH B ONIPEICTICHUN 0a30BBIX MOHSATUH, HCKAKAeT UX CMBICIT; HE
MOJKET IPAKTHYSCKH MTPUMEHSTh TCOPETUICCKUE 3HAHMS.

Tecm oyenusaemcs no namu 6a16bHOU WIKALe CLeOYIOWUM 00PA30M: CIMOUMOCHDb
Kaxcoo2o eonpoca 1 6ann. 3a npasunvhviii omeem cmyoeum noayuaem 1 6ann. 3a Hegephwiii
omeem unu e2o omcymcmeue 64l He Ha4UCIAI0MCA.

Oyenka «5» coomeemcmeyem 86% — 100% npasunvhvix omeemos.

Oyenka «4» coomeemcmayem 73% — 85% npasunbHvix omeemos.

Oyenxka «3» coomeemcmeyem 53% — 72% npasunvbHbix 0meemos.

Oyenka «2» coomeemcmayem 0% — 52% npaguivhvix omeemos.
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