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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILIAHBI

1.1. O6aacTh npuMeHeHusi pado4eil NPOrpaMmbl

Pabouas nporpamma IUCHUIUIMHBI SBJISETCS YaCThI0 OCHOBHOM 00pa3oBaTeIbHOM
nporpaMmmsl B cootBetcTBuU ¢ @I'OC s cnienmansHocT: 25.02.08 Oxenayamayus
bOecnunomHulx asuayuoHHuIx cucmem (YKpynHEHHAs rpyIa crenuaisaocteit 25.00.00
Asponasueayus u sxcniryamayus ABUAYUOHHOU U PAKEMHO-KOCMUYECKOU MeXHUKU), 1S
oOyJaronuxcst ouHot GopMbl OOYICHHS.

Pabouas nporpamma paspadotana B coorBercTBrn ¢ ®I'OC cpennero obmero oopazoBaHus.

1.2. MecTo AMCHHMILVINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI POrpaMMbl

Huctummaa « Xumusy n3ydaercs B o0meodpazoBarenbHoM 1ukie yueonoro miana OOIT CITO
Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHMs C MOJYYCHHEM CPEIHETrO 00IIero oOpa3oBaHUs
(TIIICC3)

1.3. Iliianupyemblie pe3yJbTaThl 0CBOEHUS TUCIUIJINHBI:

OcBoeHue cofiepKanus y4eOHOU TUCHUTIITMHBI 00ECTIEYNBACT JOCTHXKEHUE 00yUYarOIIUMHUCS
CIIEYIOIIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

Oco3HaHne 00y4YarOIUMHUCS POCCUNCKON TPAXKIAHCKONW UIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

Hanuumne motuBanuu k 00y4eHuio;

I{enenanpaBieHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JTMYHOCTH HA OCHOBE KJIFOUEBBIX
[EHHOCTEW ¥ UCTOPHUYECKUX TPATUINK 0a30BOM HAYKU XHMUH;

["'0TOBHOCTB M CITOCOOHOCTH 00YYAIOIUXCS PYKOBOJCTBOBATHCSI B CBOCH AEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKAaMM, MIPUCYIIMMHU LIETIOCTHOM CHCTEME XUMUYECKOTO
o0Opa3oBaHus;

Hanuuune npaBoco3HaHMs 3KOJOTHYECKON KYJIBTYpPbI U CIIOCOOHOCTH CTaBUTh LIENU U
CTPOUTb JKU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeAMETa « XUMUS» JOCTUTAIOTCS B €INHCTBE
y4eOHOI U BOCTIUTATEIbHOM 1€ TEIHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKHUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMU U HJI€aTaMH POCCUHCKOTO
IpaXkJJaHCKOTO 00IIeCTBa, IPUHATHIMU B 00IECTBE HOPMaMHM U MPAaBUJIaMU TOBEACHUS,
CIOCOOCTBYIOLIMMHU MPOIIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHMSI MPpeAMETa «XUMHUS» OTPAKatoT c(hOPMUPOBAHHOCTD
OTIbITA IO3HABATENILHOM U MPAKTHUECKON JesITeNbHOCTH 00yJaroIuXcs Mo peanu3anun
MPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) I'paxx1aHCKOTrO BOCIIMTAHUSA:

Oco3HaHus 00y4aroIMHCs CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

[IpencraBieHus 0 couuanbHBIX HOPMAax M MpaBUIaxX MEKINYHOCTHBIX OTHOLLIEHUH B
KOJJIEKTHBE;

['oTOBHOCTH K COBMECTHOI TBOPUECKOM AESITETLHOCTU IPU CO3JaHUH YU€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CrnocoOHOCTH MOHUMATh U PUHHUMATh MOTUBBI, HAMEPEHHUSI, TOTUKY U apTyMEHThI
JPYTUX MpU aHAJU3€ Pa3IMYHbIX BUJOB YUE€OHOM NesTEIbHOCTH;



2) ITaTprOTHYECKOrO BOCIIUTAHHUS:

[[eHHOCTHOTO OTHOLIEHUS K UCTOPUUECKOMY U HAYyYHOMY HACJIEIUI0 OTEYECTBEHHON XUMHU;
YBa)KEHHS K IPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU M MIPAKTUYECKOTO IIPUMEHEHUS XUMUH,
OCO3HaHMsI TOTO, YTO JOCTHXKEHUSI HAYKH €CTh pe3yJIbTaT JJIMTEIbHbIX HAOII0ICHUH,
KPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TIOUCKOB, IOCTOSTHHOTO TpyZAa YYEHBIX U IIPAKTHKOB;
MHTEpeca U M03HaBaTeIbHBIX MOTHBOB B ITOJIyY€HUH U IOCIEAYIOLIEM aHaJIN3e HHPOPMALIUHU O
NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

HpaBcTBEeHHOr0 CO3HaHUS, 3TUYECKOTO ITOBEACHMS;

CriocoOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHbIC C XMMUYECKUMU SIBICHUSAMH, U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

I'oTOBHOCTH OLICHMBATBH CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPUILEH C ITO3ULIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIIEACTBUN ITUX IOCTYIIKOB;

4) ®opMupoOBaHUs KyJIbTYPbl 30POBBSI:

IToHnMaHMs LIEHHOCTEH 310pOBOTo U GE30I1aCHOr0 00pa3a KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

CoObnronenus npaBuil 6€301aCHOTO 0OpallleHHs ¢ BEIeCTBAaMU B OBITY, IOBCEIHEBHON
YKU3HU U B TPYJIOBOM J1€ATENbHOCTH;

IToHrMaHMs LIEHHOCTH MTPABUII MHIUBHU1YaIbHOIO M KOJUIEKTUBHOI'O OE€30I1aCHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

Oco3HaHus MOCIEACTBUN U HENPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHHS alKoroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOrO BOCIIUTAHUS:

KoMMyHHMKaTUBHONM KOMIIETEHTHOCTH B y4€OHO-UCCIIEA0BATEIbCKOM 1€ATEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOH U APYTUX BUAAX JIEATEIBbHOCTH;

VY CTaHOBKM Ha aKTMUBHOE Y4acTHE B PELLICHUHU IPAKTUUYECKUX 331a4 COLUATbHON
HaIlpaBJIEHHOCTH (B PAMKax CBOET0 KJjacca, IIKOJbl);

WHTepeca kK MpakKTUYECKOMY U3yUEHHIO Tpodeccuii pa3imyHoro poja, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaxeHus K TpyLy, JIOJIM TpyAa U pe3yiabTaTaM TPYJ0BOU JAESITENbHOCTH;

I'oTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIbHOM TPaeKTOpUH 00pa3oBaHus,
Oynyuieil npogeccuu U peaau3alny COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB € YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 001IeCTBa;

6) DKOJOTrHYECKOI0 BOCIIUTAHU:

DKOJIOTHYECKH 11€J1ecO00pa3HOro OTHOLIEHUS K IPUPOJIE, KaK HCTOYHUKY
CYIIECTBOBaHMs )KU3HU Ha 3eMIIE;

[ToHnMaHMs r1100aTBHOTO XapaKTepa HKOJOTHUECKUX MPOoOIeM, BIUSIHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIBHON CPEIbI;

Oco3HaHus HeOOXOMMOCTH UCTIONIb30BAHUS TOCTUKEHUN XUMUH JUIs PELICHUs
BOIIPOCOB PaIlMOHAIBHOTO MIPUPOIOIOIB30BAHUS;

AKTHBHOIO HENPUATHA JEHCTBUM, TPUHOCALINX BPE OKPYXKArOIled MPUPOIHON Cpee,
YMEHHMSI IPOTHO3UPOBATH HEOJATONPUITHBIE 3KOJOTHUYECKHE MTOCIEACTBUS MPEAIPUHUMAEMBIX
JEUCTBUN U NPENOTBPALLATD UX;

Hanuuus pa3BUTOro 3K0JI0rMYECKOro MBIIUICHUS, Y9KOJIOTUYECKOM KYIbTYpPHl, OTIbITA
JESATEIIBHOCTH SKOJIOIMYECKON HAIPaBIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UIMH B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAILHON MPaKTHKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOoOHH;

7) LleHHOCTH Hay4HOTO ITO3HAHUS:

CchopMupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



[Monnmanwust crienu(UKH XUMUH KaK HAyKH, OCO3HAHUS € poyid B (hOpMHUPOBAHHUH
paloOHaIbHOTO HAYYHOTO MBIIIIEHUS, CO3/IaHUU 1IEIOCTHOTO IIPECTABICHUS 00 OKpYXKaroIleM
MHpPE KaK O €IMHCTBE MPUPObI U YETIOBEKA, B IO3HAHUU PUPOJHBIX 3aKOHOMEPHOCTEN U
peleHruu IpodsieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

Yo6exxa€HHOCTH B 0c000H 3HAYMMOCTH XUMUU JIJIsi COBPEMEHHOW [UBUITM3AIUH: B €€
TYMaHHUCTUYECKOW HAIIPABJIEHHOCTU U BaKHOM POJIM B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUILEBOI 1 SKOJIOrHYECKON 0€30MacHOCTH, B PA3BUTHUH METUIIUHBL,
o0ecreYeHnH yCIOBUI YCIEIIHOTO TPY/Ia U IKOJIOTUYECKU KOMGPOPTHOM KU3HU KaXKIOT0 WieHa
00111eCTBA;

EcrecTBEHHO-HayYHOU I'PAMOTHOCTH: IOHUMaHUs CYIIHOCTH METOJIOB IMO3HAHHS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOIb30BATh MOJy4aeMble 3HAHUS JIJ1s
aHaM3a U 0OBSICHEHNUS SBJICHUI OKPYKAIOLIETO MUPA U MPOUCXOSAIIUX B HEM U3MEHEHHIA,
yYMEHHsI JIelaTh 000CHOBaHHbIE 3aKIIOYEHHS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX
C LEJIBIO MTOTYYEHHS JOCTOBEPHBIX BBIBOOB;

CrocoOHOCTH CaMOCTOSTENILHO HCIOIb30BaTh XUMUUECKHIE 3HAHUS JIJIsl PEIICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

NHTepeca Kk MO3HAHUIO U UCCIIEIOBATEIBCKON AEATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHHIO i CaMOOOPa30BAHUIO, K
AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUU 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTSIMU;

NuTepeca k 0COOEHHOCTSAM Tpy/a B pa3iMuHbIX chepax mpodeccHoHaIbHON
JIEATEIIbHOCTH.

MeTanpeAMeTHBIX: 3HaYUMBbIC U151 (JOPMHUPOBAHUS MUPOBO33PEHHS 00YJaOLIIXCS
MEXIUCIUIUITMHAPHBIE (MEKIPEIMETHbIE) O0IeHayYHbIE TOHATHUS, OTPAXKAIOIIUE LIETOCTHOCTD
Hay4YyHOW KapTUHBI MUpa U CHEU(PUKY METO/I0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIEeCTBO, SHEPIUs, SIBIECHUE, IIPOLIECC, CUCTEMA, HAYy4YHbIH (DaKT, MPUHIIHUII,
TUII0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIe0BaHNe, HAOIIOEHIE, U3MEPEHHE,
9KCHEPUMEHT U ApYyrue);

VYHuBepcanbHble yueOHbIE AeCTBUS (IT03HABATEIbHBIE, KOMMYHHUKATUBHBIE,
peryJsaTHBHbIE), oOecneunBarone GopMrupoBanue GyHKIIMOHAIBHOW IPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYarouXcs;

CriocobHOCTh 00yUarOIIKXCsl UCIOIB30BATh OCBOCHHBIE MEXTUCIIUIIIIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCaJIbHbIE yUeOHbIE AEHCTBUS B T03HABATEIBHON U
COLIMAJILHON ITPaKTHKE.

MertanpeamMeTHbIe pe3ybTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMUA YU€OHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIE€HCTBUSMHU.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AeucTBuA:

CaMOCTOSITENIHO (POPMYIIMPOBATh U aKTyaIU3UPOBATh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpEeEIIATh NN JAESITebHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIETSIMU;

MCIOJIb30BaTh IPU OCBOCHUHU 3HAHUM MPUEMBI IOTHYECKOTO MBIIIJIEHUS — BBIIETATh
XapaKTepHbIe MPU3HAKU MIOHATUN U YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIb30BaTh
COOTBETCTBYIOIIME NOHITUS ISl OObSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BbIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUU BELIECTB U XUMHUUECKUX
peaKkumii;

YCTaHaBJIMBAaTh IPUUYNHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMY;



CTPOMTB JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHbIE, I€AYKTUBHBIE, 10 aHAJIOTUH),
BBISIBJIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B PACCMATPUBAEMBbIX SIBJICHUAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSATH B IIPOLECCE IIO3HAHUS, UCIIOIb3yEMble B XMMUU CUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHUS — XUMUYECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHYecKas popMyiia, ypaBHEHHE XMMUYECKON peaKUK — IPU PEIIEHUH y4eOHbIX
MIO3HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHATh HA3BaHHBIE MOJIEIbHBIC IIPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

Ba3oBble nccienoBarejbckue 1eHCTBUA:

BJIaIETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLUM;
(dbopMyIHpOBATH IENU U 33J]a4d UCCIIEIOBAHUS, UCIIOIB30BaTh TOCTABJICHHBIC U
CaMOCTOSTENIbHO C(OPMYJIUPOBAHHBIE BOIPOCHI B KAUECTBE HHCTPYMEHTA O3HAHUS M OCHOBBI

U1 (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIa/IETh HABBIKAMU CAMOCTOSITEJILHOTO IUNIAHUPOBAHUS U NIPOBEICHUS YUEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 32 XOJIOM IIPOIecca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €0 pe3yabTatT, (GOpMYIUPOBATH OOOOIIEHNUS U BEIBOIbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEA0BAHUS, COCTABIATH 0OOCHOBAHHBIM OTUET O MPOJEIaHHOMN
pabore;

pUOOPETaTh OMBIT YYCHUYECKOH HCCIIEIOBATEILCKOM U IPOSKTHOM NI TETLHOCTH,
HPOSIBJIATH COCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY [TOMCKY METO/I0B PEIIECHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

Pa6ora ¢ undgopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HICTOUHUKAX HHPOPMALNH (HAyYHO-TIOMYJIsipHAS
JUTEpaTypa XUMHUUECKOT0 COJIepKaHUs, CIIpaBOYHbIE TocoOus, pecypcsl HTepHeTa),
aHATM3UPOBATh HH(OPMAIIMIO PA3INYHBIX BUIOB U (DOPM IpEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTD;

(dbopMyIHpOBATH 3aIIPOCHI M TPUMEHSTH PA3IMYHbIE METOIbI IIPU TIOUCKE U 0TOOpE
uHpopMaLnu, HeoOXOAMMOM U1 BBINOJIHEHHsI yUeOHbIX 3a/1ay ONpeeIEHHOTO THIIa,;

PUOOPETATh OMBIT MCIIOJIF30BAaHMS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (pOpMY IpesicTaBiIeHUs UHPOpMaLUU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

WCI0JIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEJICTBA MPU pabOTE ¢ XUMHUUYECKOI
uHpopMaLreil: IPUMEHATh MeXIpeAMETHbIE (pU3nueckue 1 MaTeMaTHYECKUE) 3HAKH U
CUMBOJIBI, (hopMyIIbl, a0OpEBHATYpPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMmyHukaTnBHbBIEe yHHBepcaibHble yueOHbIe el CTBUSA:

3aJjaBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ia€MOI TEMBbI B X0OJI€ Uaora U/UiH JUCKYCCHH,
BBICKa3bIBaTh UJieH, GOPMYIUPOBATH CBOM NMPEAJIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIATh C IIPE3EHTAIEN pe3yIbTaTOB MO3HABATEIbHOM €A TEIbHOCTH, OJTYUYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMM ITPH BBIITOJIHEHUU XUMUYECKOTO
HKCIIEPUMEHTA, IPAKTUYECKOM pabOThI 110 MCCIEA0BAHUIO CBOMCTB U3y4aeMbIX BEIIECTB,
peanu3anuy yueOHOro mpoekTa U (opMyIHpOBaTh BBIBOABI 110 pe3yJbTaTaM MpOBeIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS TMO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe AelicTBUS

CaMOCTOSITENILHO MJIAHUPOBATh M OCYLIECTBIISATH CBOIO TO3HABATENIbHYIO IESITEIbHOCTD,
ornpenenss e€ 1eiIH U 337a4, KOHTPOJIUPOBATh U 110 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh
npeJiaraeMblii aIrOPUTM JAEUCTBUNA MTPU BBHIOJHEHUHN YUeOHBIX U HCCIEA0BaTENbCKUX 3aad,
BbIOMpaTh Hanbosee F3PPEeKTUBHBIN CIIOCOO UX PELICHUS ¢ YIETOM MOTyYSHHsI HOBBIX 3HaHUH O
BElIECTBaX U XUMUYECKUX PEaKLUsX;



OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIIbHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOIIEHKH.

NpeaMeTHBIX: [IPeIMETHBIEC Pe3ybTaThl OCBOCHUA Kypca «OpraHndeckast XuMUs»
OTpaXkaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI O XMMHUYECKOM COCTABIISIONIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUH MPUPOIBI, B GOPMUPOBAHUN
MBILUICHUS U KYJIBTYPbI JINYHOCTH, €€ (PYyHKIMOHAIBHOIN rpaMOTHOCTH, HEOOXOAUMOM /ISt
peIIeHUs MPAKTUYECKHX 337249 U SKOJIOTHIECKU 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CUCTEMOM XMMHUECKUX 3HAHUMU, KOTOpasi BKIKOYAET: OCHOBOIIOJIAraloline
MNOHATHS (XUMHUECKUN AJIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas hopmyna (pa3BEpHyTas U
COKpal&HHas), MOJb, MOJISIPHAsl Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBII CKEJIET,
(GyHKUIMOHATbHAS TPYIIA, paIuKall, ©30MEPHs, U30MEPhI, TOMOJIOTHUYECKUH Psijl, TOMOJIOTH,
YIIEBOIOPOABI, KUCIOPO U a30TCOIEPKaIIe COeAUHEHUS, MOHOMED, TOTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHUSI OPTAHMUECKUX
BeniecTB A.M. ByTnepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMHH; MUPOBO33PEHUYCCKHE 3HAHUS, JICIKAIUE B OCHOBE ITOHUMAHHS
MPUYUHHOCTU U CUCTEMHOCTH XMMHYECKHX SIBJICHUM, (DaKTOIOTHUECKHUe CBEICHHSI O CBOMCTBRAX,
COCTaBe, MOJYYCHUH 1 0€30M1aCHOM HCIIOJIb30BaHUH BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTePHBIC IPU3HAKHU TIOHATHH, YCTAHABIINBATh
UX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIME TOHATHS MPU ONMKUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCTUHECHUM;

c(OpPMUPOBAHHOCTH YMEHUH HCIIOIB30BATh XUMUUECKYIO CUMBOJIMKY ISl COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) POPMYIT OPraHUYECKHUX BEIIECTB
Y YpaBHEHUI XUMHUYECKUX PEaKIfii, U3TOTaBIUBATH MOJIEIH MOJIEKYJ OPraHUYECKUX BEIECTB
JUTSL WUUTIOCTPALIUU UX XMMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABINUBATH MPUHAIIICKHOCTh U3YUYEHHBIX
OpPTaHWYECKUX BEIIECTB M0 UX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY KJIacCy/Tpymie

COEMHEHMH (YTIeBOJOPO/bI, KUCIOPOA U a30TCOAEPIKAIINE COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIE COSTUHEHNS ), JaBaTh UM Ha3BaHUs MO CHCTEMATHYECKOW HOMEHKIIAType
(IUPAC), a Taxxe NpUBOJAUTH TPUBHAIILHBIE HA3BaHUSI OTACTBHBIX OPTAaHUYECKUX BEIECTB
(3TUIIEH, TTPOTIUJIEH, alleTHIICH, STUJICHTIIMKOIb, TIULEepUH, ¢heHou, hopManbaerus,
aleTaNberu/l, MypaBbHHAs KUCIIOTA, YKCYCHAsI KUCIIOTa, OJIEMHOBAs KUCJIOTa, CTeapUHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOM CBSI3U B OPTaHUYECKUX
COEIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHUS IPUMEHSATD MOJIOKEHUS TEOPUU CTPOCHUS OPTraHHUECKHUX
BeniecTB A.M. bytnepoBa a1 00bsiCHEHUS 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh COCTAB, CTPOCHUE, PU3HUECCKUE 1
XUMHUYECKHE CBONCTBA TUIIMYHBIX MPEJCTABUTENEH pa3TUYHBIX KIIACCOB OPTaHUYECKUX BEIECTB
(MeTaH, 9TaH, STUJICH, MPOTWIICH, alleTuiieH, OytaaueH-1,3, metunOyraauen- 1,3, 6eHzon,
METaHOJI, STAHOJI, TUJICHIJINKOIIb, TTIUIEPUH, (EHOJ, alleTalbIer i/, MypaBbUHAS U YKCYCHAast
KHCJIOTHI, [JIF0K03a, KpaxMaJl, [eJIJTI0J103a, aMUHOYKCYCHAs KUCIIOTa), WILTIOCTPUPOBATh



TEHETUYECKYIO CBSI3b MEKy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUHN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(hOpPMHUPOBAHHOCTH YMEHUS XapaKTEPU30BATh NCTOUYHUKHU YTIIEBOJOPOIHOTO CHIPHS
(HedTh, TPUPOAHBIN Ta3, YTOJIb), CIOCOOBI X MEePEePabOTKH U MPAKTHIECKOE TPUMEHECHUE
IPOJYKTOB NEPepadOTKH;

c(OpPMUPOBAHHOCTH YMEHUH MPOBOJIUTH BBHIUYMCICHUS [10 XUMUYECKUM YPaBHEHHSIM
(macchl, 00bEMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA UJIU IIPOYKTA PEAKIIMU TTO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOPMHUPOBAHHOCTh YMEHUH BIIAJIETh CHCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX
Hay4HOI'O [TO3HAHMS, UCIOJIb3YEMbIX B XUMHH IPU U3YYEHUU BELIECTB U XUMUYECKUX SIBJICHUN
(HabnroieHUe, U3MEPEHHE, YKCIIEPUMEHT, MOJISITMPOBAHIE), UCTIOIh30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJII0/IaTh PaBUJIa MOJIH30BAHUS XUMUYECKOW MOCYA0N U
1ab0paTOpHBIM 000PYIOBAaHUEM, a TAKXKE IMPaBUiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU 1O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH INIAHUPOBATH U BBITOJHATH XUMHYECKHAN YKCIIEPHUMEHT
(mpeBpallleHus: OPraHMYECKUX BEIIECTB MPU HATPEBAaHUU, TIOTyYSHHE STUJICHA U U3YUEHHUE €T0
CBOWCTB, KAUECTBEHHBIC PEAKITNN OPTaHUICCKUX BEIICCTB, JCHATYpAIHsI OCIIKOB IPH
HarpeBaHuU, [IBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBHUH C MIPABHJIAMU TEXHUKH 0€30IaCHOCTH
pH OOpaIICHUH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYAOBAHUEM, TIPEIICTABIISTH PE3YIIbTATHI
XUMHYECKOT0 IKCIIEPUMEHTa B (hopMe 3alliCH ypaBHEHUIN COOTBETCTBYIOUINX PEAKIUIl U
(GbopMyIUpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUHN KPUTUYECKU aHAIM3UPOBATh XUMUYECKYIO HH(OPMAILIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeaCcTBa MaccoBOi mH(popMaIiu, IHTEpHET U APyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOJII01aTh IPABHIIA SKOJIOTUYECKH 11eJIeCO00pa3HOTro
MIOBEJICHUS B OBITY U TPYIOBOH JEATEIHLHOCTH B IEIISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpPY’Karolllel MPUPOIHOM CpeJibl, 0CO3HABATh OMACHOCTh BO3CICTBUS HA AKUBbIE OPraHU3Mbl
onpeIeIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAas cMbIci nokaszatesns [1JIK, moscHsats Ha
npUMepax CrocoObl YMEHbILIEHUS U MPEOTBPAIICHUS UX BPEAHOTO BO3ICHCTBHUS HA OPraHU3M
YEJI0BEKa;

TUIs 00YYaOIINXCS C OTPAHUYEHHBIMHI BO3MOXXHOCTSIMU 3[IOPOBBS: YMEHHE TPUMEHSITh
3HAHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX U Ca00BUASIINX O0YYAIOIINXCS: YMEHHUE UCTIONB30BaTh penbedHO
TOYEYHYIO cuctemMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUA Kypca «O011as 1 HeopraHudeckasi XuMHus»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABIECHUI: 0 XUMHUECKOI COCTABISIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUPA, POJIM XUMUU B TTO3HAHUU SBJICHUH MPUPOJIBI, B GOPMHUPOBAHUU
MBIIUICHUS U KYJIBTYpPbI INYHOCTH, €€ (DYHKIIMOHATBEHON TPaMOTHOCTH, HEOOXOAUMOM ISt
penieHus MPakTUIECKUX 3a/1a4 U IKOJIOTHYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHHI, KOTOPasi BKJIFOYAET: OCHOBOIOJIAraroIne
MOHSTHS (XUMHYECKUN DIIEMEHT, aTOM, U30TOTl, S-, P-, d- 2IEKTPOHHBIE OPOUTAIHN ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BAJIGHTHOCTD, JIEKTPOOTPHUIIATEIbHOCTh, CTENIEHD
OKHCJICHUS, XUMUYECKas CBSA3b (KOBAJICHTHASI, MOHHAS, METAITTMNYECKast, BOJAOPOIHAS ),
KpUCTAJUTHYECKas PeIETKa, TUITHl XUMHUYECKUX PEaKIUi, pacTBOP, JICKTPOITHUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS TUCCOLMALINS, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PEaKIiui, XHMHUIECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
ANEKTPOIUTUYECKON JUCCOLMALNN, Iepruoanueckuid 3akoH /.M. Menaeneesa, 3aKkoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U TIPEBPAIICHUS SHEPTHUH MPU XUMUYECKUX
PEaKIusX ), 3aKOHOMEPHOCTH, CAMBOJIMYECKUH S3bIK XUMHUU, MUPOBO33PEHUYECKIE 3HAHMS,
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JIeKalIe B OCHOBE TIOHUMaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUH,
(aKTOJIOrMUECKUE CBEAECHUS O CBOMCTBAX, COCTaBe, MOJYUYCHUH U 0€30I1aCHOM HCIOIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA;

Cc(OPMHUPOBAHHOCTb YMEHUH BBIABIIATH XapaKTEPHbIC IPU3HAKY ITOHATUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS IPU ONMCAHUN HEOPTaHUUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTH YMEHHUH UCIIOIH30BATH XUMUUECKYIO CUMBOJIUKY IS COCTaBJICHUS
(opMyI1 BelIeCTB M YPaBHEHUI XMMUUYECKUX PEAKLUI, CHCTEMAaTHUECKYI0O HOMEHKIIATYpy
(IUPAC) u TpuBHaibHbIE Ha3BaHUsI OTAEIbHBIX HEOPTaHUYECKUX BELECTB (yrapHbli ras,
YIJIEKUCIIBIM Ta3, aMMUaK, raléxasl U3BeCThb, HETalIEHast U3BECTb, TIUTHEBAS COJA, IUPUT U
Apyrue);

c(OPMHUPOBAHHOCTb YMEHUH ONpEAEATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COEIMHEHHUAX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKON CBA3U
(KOBaJIeHTHas1, NOHHAs!, METAIIMYECKasi, BOJAOPO/IHAS) B COETUHEHUAX, TUIl KPUCTAIUINYECKON
PEIIETKY KOHKPETHOTO BELIECTBA (ATOMHAsl, MOJIEKYJISIpHAsA, HOHHAs, METAJJINYECKast), XapaKTep
Cpelibl B BOOHBIX PACTBOPAaX HEOPraHUYECKUX COCIUHEHUM;

c(OPMHPOBAHHOCTH YMEHHH YCTaHABIMBATH MPUHAICKHOCTh HEOPTaHNIECKUX BEIIECTB
10 UX COCTaBYy K OIpe/IeIEHHOMY KJIacCy/TpyIIe COeAMHEHUH (IIpOCThIe BEIIECTBA — METAUIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CMBICI EPUOIUYECKOro 3akoHa J[. 1.
MenzeneeBa u IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTH YMEHHUH XapaKTePU30BaTh MIEKTPOHHOE CTPOSHUE aTOMOB
XUMHUYECKHX 3JIeMeHTOB 1-4 nepuonos Ileproauyueckoii cucteMbl XUMUYECKUX 31eMeHToB J[. 1.
MemnneneeBa, HCIONB3YsI MOHSTHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUIECKHE
YPOBHM», OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX JIEMEHTOB U UX
COEMHEHUH N0 niepruoaam u rpynmam llepuoanyeckoil cucTeMbl XUMHYECKUX 31eMeHTOoB J[. M.
Menpaeneena;

c(OPMHPOBAHHOCTH YMEHUH XapaKTEpU30BaTh (OMUCHIBATH) OOIIHE XUMUIECKHE
CBOICTBAa HEOPraHMYECKUX BEUIECTB Pa3INYHbIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHNE
TEHETUYECKOM CBSI3U MEX]ly HEOPraHM4YEeCKMMHU BEILIECTBAMH C ITOMOIIBIO0 YPaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIL;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCUPUIMPOBATH XUMUUYECKHE PEAKIIMU 10 PA3ITUYHBIM
IpU3HAKaM (YUCITy U COCTaBY pearupyrolmx BelecTB, TEMIOBOMY 3G PEKTy peakiuy,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YUaCTHIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTaBIIATh YPaBHEHUS PEAKLUI pa3IMYHbIX TUIIOB, IIOJIHbIE
Y COKpalI€HHbIE YpaBHEHUS peakliiii HOHHOTO 0OMEeHa, YUUThIBas yCIOBHUS, IPH KOTOPBIX 3TH
peaKuy UayT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUThH PEAKIINU, TIOTBEPKIAIOIINE KaueCTBEHHBIN
COCTaB Pa3JIMYHBbIX HEOPIaHUYECKUX BEILIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH PacKpbIBaTh CYIIIHOCTh OKHCIUTEIBHO- BOCCTAHOBUTEIbHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTH YMEHHUH OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOH peakiuu OT
pa3INyYHbIX (PaKTOPOB; XapaKTep CMELEHUS! XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3neiicteus (npunuun Jle latense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh XUMHUECKHE MIPOLIECCHI, JIEXKAIINE B
OCHOBE ITPOMBIIIICHHOTO MOJTY4YEHHUSI CEPHOM KUCIIOThI, aMMHaKa, a Takke c(hopMUPOBAHHOCTh
npescTaBiIeHU 00 001X HayYHBIX IPUHIIUIIAX U SKOJIOTMUECKUX MpobiieMaXx XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUThH BBIYUCIIEHUS C UCIOJIb30BAHUEM ITOHATHUS
«MaccoBasi J0JIs BEIIECTBA B paCTBOPE», 0OBEMHBIX OTHOIIEHUH ra30B MPU XUMUYECKHX
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pEaKIMAX, MAaCChI BeIECTBA WM 00BEMA T'a30B IO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WK 00bEMY OJIHOTO U3 YUaCTBYIOIIMX B PEAKIMH BELIECTB, TEIIIOBOTO AP (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEIIECTB, IPEBPAILIECHUSI U COXPAHEHHS SHEPTHH;

c(hOpMUPOBAHHOCTH YMEHUH COOJII0/IaTh PaBUJIA MOJIH30BAHUS XUMUYECKOU MOCYA0N U
1ab0paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTH YMEHHH TUTAHUPOBATH U BBITOIHATH XUMHUUYECKHIA SKCIIEPUMEHT
(paznosxeHue NepoKCuaa BOAOPO/Ia B MPUCYTCTBUM KaTallu3aTopa, ONpeaeIeHIe CPeIbl
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAILHOTO WHANKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
HA CKOPOCTh XUMUYECKON PEaKINH, peakii HOHHOTO0 0OMEHa, KaYeCTBEHHbIE pEeaKlIUuy Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHHE SKCIIEPUMEHTATBHBIX
3aja4 1o reMaM «Metamibl» U «HeMeTramisl») B COOTBETCTBHH C IIPABHIIAMU TEXHUKH
0€301acHOCTH ITpU OOPALIEHNUH C BELIECTBAMH M J1a00paTOPHBIM 000pyI0BaHUEM, MIPEJICTABIIATh
pe3yJIbTaThl XUMUYECKOT0 IKCIIEpUMEHTa B (hopMe 3alliCH ypaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GOpMyITUPOBATH BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUIN KPUTUUYECKU aHAIM3UPOBATh XUMUYECKYIO HH(OPMALIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBA MaCCOBOM KOMMYHUKANUH, IHTepHET 1
APYTHX);

c(hOPMHUPOBAHHOCTh YMEHUH COOJIIO/IATh MIPABHIIA YKOJOTUICCKH TIEIIECO00Pa3HOTO
MOBE/ICHUA B OBITY U TPYAOBOH JEATEIHLHOCTH B IIENIIX COXPAHEHUSI CBOETO 3/10POBbS U
OKpY’KaloIel IpUPOAHOH Cpe/bl, 0OCO3HABATH OMACHOCTH BO3JICHCTBUS HA KUBBIE OPTaHU3MBI
onpeAenéHHBIX BEIIeCTB, TOHUMas cMbIch nokazatens [1/IK, mosicHITh Ha mpuMepax crocoObl
YMEHBIICHHUS U MPEIOTBPAILICHHS UX BPEIHOTO BO3JCHCTBUS HA OPraHNU3M YeJI0BEKa;

JUIS 00YYaIOIIUXCS C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHUE TPUMEHSITh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECCKHX SIBIICHUI,

JUISL CIIETIBIX U Ca00BUASIINX O0YYAIOIIMXCS: YMEHHUE UCIIONB30BaTh pelbeHO
TOYEYHYIO cuctemMy obo3Hauenuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.

2. CTPYKTYPA U COAEP) KAHUE JUCIIUITJIMHBbI

2.1 O0beM IMCUMILTHHBI M BUbI Y4eOHOH padoThl

Ounas ¢gopma 00yueHus

Buo yueonoii pabomut Oobvem yacos

O0bem o0pa3oBaTeIbHOI NMPOrPaMMBbl 72

Pabora oﬁyqaloumxca BO B3aHMO/IeliCTBHH C npemoaaBarejiemM

B TOM YHCIJIC:

nexuuu (ypoku) 36
B (hopMe NMPaKTHUECKONW NOATOTOBKH (€CIIH MPeyCMOTPEHO) 8
MPAKTUYECKHUE 3aHATUS 36
B (hopMe MPaKTHUECKON MOJTOTOBKH (€CIIH MPeyCMOTPEHO) *
[TpomexxyTounas arrectamus B Gopme umoco6ot KOHmpoibHoU pabomul 8 1
cemecmpe
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2.2. TemaTn4yecKHuil IJIaH U coePKAHUE TUCHUILINHBI

Ounas popma 0OydeHHS

HanmenoBaHmue pa3xejioB 1 TEM

Conep:xanue yueOHOIro MaTepuaJia

O0BeM yacoB

YpoBeHb 0CBOEHMS

1

2

3

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

Tema 1.1. IIpeamer
OpPraHuYecKol XUMHH

[IpenMeTr opraHu4YeCcKo XUMUU:

€€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUECHHE B MOJYyUYECHUU
HOBBIX BEIIECTB U MaTepuanoB. CTPYKTYpHBIE (GOPMYJIBI
OpraHMYEeCKUX BelecTB. ['oMonorus, nzoMepusi.
XuMUYecKas CBSI3b

B OPraHUYECKHX COCAMHEHUSIX: KpaTHbIE CBSI3U, G- U T-
CBSI3H.

Homenkiatypa opraHnueckux CoeJuHEHUN
(cucremaTtnyeckasi) ¥ TPUBHAIbHBIC Ha3BAHUS BAKHEUIIIUX
IIPEJCTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

Tema 1.2. Teopus crpoenus
OpPraHuvecKux coequHeHu A.M.
byriaeposa

IIpakTuyeckoe 3anaTHe «Teopus CTPOEHUSI OPraHUYECKUX
coenquHenuit A.M. byrnepoBa»

Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUI

A.M. byrneposa, €€ ocHOBHbIE NOJ0XKEHUSA. CTPYKTypHBIE
(dbopMyIibl OpraHu4ecKux BeuiecTs. ['oMonorus, uzomepus.
XuMHUYECKasi CBA3b

B OPraHUYECKHX COCAVHEHUAX: KPaTHbIE CBSI3HU, G- U T-
CBS3U.

[TpencraBnenue o kinaccuuKay OpraHu4eCKUX BEIIECTB.
HomMmeHkiatypa opraHudeckux CoequHEeHUN
(cucremaTHyeckasi) U TPUBHAJIbHBIE Ha3BaHMSI BayKHEHIIINX
IIPEACTABUTENIEH KIIACCOB OPIaHUYECKUX BEILECTB.
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Pasznea 2. YrieBoaopoasbl

Tema 2.1. IIpeaenbubie
YIJ1€BOIOPOJbI — AJIKAHBI

IIpakTuyeckoe 3ansaTue «lIpenenbHbie yrieBogopoabl —
aJIKaHbD»

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHM psig. MeTaH
Y 3TaH — MPOCTEHIINE MPEACTABUTEIHN AJIKAHOB: COCTAB,
XUMHYECKOE CTpOeHHE, (PU3HUECKHUE U XUMUYECKUE
CBOMCTBA (peaKkliy 3aMEIICHUS U TOPEHHUS), HAX0XK/ICHHE B
pupoJie, NOJyYeHHE U MPUMEHEHUE

Tema 2.2. HenpeaebHble
YIJ1€BOJ0OPOIbI: AJKEHbI

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKHH PSI.
OTUJIeH — NPOCTEUINI NpeACTaBUTENb AIKEHOB: COCTaB,
XUMHUYECKOE CTpOeHUE, (PU3NIECKUE U XUMUUIECKUE
CBOICTBa (peaKkIuu TUAPUPOBAHHUS, TAIOTE€HUPOBAHNUS,
TUApPATALNH, OKUCIICHUS U TTOJIMMEPU3AIIMN ) HAXOXKICHUE B
pHUpoJie, NOTyYeHHE U MPUMEHEHHUE.

Tema 2.3. HenpeaeabHble
YIJIEBOAOPOABI: ATKHHBI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,
TOMOJIOTUYECKUH Psill. ALIETHICH — MPOCTEUIIIHI
MPEACTABUTENb AIKUHOB: COCTAB, XUMHUUECKOE CTPOCHHE,
($U3HYECKUEe U XUMHUYECKUE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUPATAILIMHI TOPEHHUS),
HAaxO0JKJIEHUE B MPUPOJIE, NOJYYEHHE U IPUMEHEHHE.

Tema 2.4. HenpeaeabHbie
YIJIEBOAOPO/bI: AJIKAAUECHBI

HpaKTuquKoe 3aHATHE ((HCHpCI[GJ'II)HBIG
YriIeBOAOPOAbI:aJIKAAUCHBD>

Ankanuensl: OyraaueH-1,3 u metunoyraaueHs-1,3,
XUMHUYECKOE CTPOEHHUE, PEAKIUS MOTUMEPHU3AINH,
MpUMEHEHUe (711 CHHTE3a MPUPOJHOTO U CHHTETUYECKOTO
KaydyKa U pe3UHbI).

Tema 2.4. ApomaTnyeckune
yIJIeBOI0PO/BI

ApeHbl: OEH3011 ¥ TOIYOJI, COCTaB, XUMHUYECKOE CTPOCHUE
MOJIEKYJI, GU3UYECKHE U XMMUYECKHE CBOMCTBA (peaKiuu
rajioOreHupPOBaHUs U HUTPOBAHMS ), TOTYUEHUE U
npuMeHeHue. BiusHue 6eH301a Ha OpraHu3M YesloBeKa.
I'eneTnyeckasi CBA3b yriaeBOJAOPOIOB.

Tema 2.5. IIpupoaHbIe HCTOYHUKHU
YIJI€BOJ0POI0B M X nepepadoTka

IIpakTuyeckoe 3ansaTue «IIpupoaHbIE HCTOYHUKHN
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YIIJIEBOAOPOAOB U UX IepepaboTKa

[Tpupoansrtii ra3. [lonmytHsie HedTsIHBIE Ta3bl. HedTh 1 €€
npoucxoxaeaue. CriocoOs! nepepadboTku HedTH:
MIEPErOHKa, KPEKUHT (TEPMHUUYECKHUI, KATAIUTUICCKUN ).
[TpoaykThl IEpepabOTKU HEPTH, X TPUMEHEHHUE B
NPOMBIIICHHOCTH U B ObITY. KaMEHHBII yToJib ¥ MPOYKTHI
ero nepepaboTKH.

Paznen 3. Kucaopoaconep:kamue o

TraHu4YeCKHEe COCINHCHUSA

Tema 3.1. OqHOATOMHBIE CITUPTHI

HpaKTI/l‘-leCKOC 3aHATHE ((O,Z[HO&TOMHBIC CIIUPTBD>

HpeI[eJIBHBIG OAHOATOMHBIC CITMUPTHL: MCTAHOJI U 3TAHOJI,
XMMHUYECKOE CTpOeHHe, (PU3NUECKUE U XUMHUECKHUE
CBOMCTBa (peaKHI/II/I C aKTUBHBIMU MCTaJlJlIaMU,
rajloreHOBOJI0OPOJIaMH, TOPEHUE), IPUMEHEHUE.
Bonoponnas cBsa3b. @PU3HOIOTHYECKOE ACUCTBUE METAHOJIA
Y 3TaHOJIa HAa OPraHU3M YeJIOBeKa.

Tema 3.2. MHOTroaTOMHBIE
CIHPTHI

MHOroaTroMHbIE CHUPTHI: ATUICHTIUKOIb U TIULEPHH,
XUMHUYECKOE CTPOCHHUE, (PU3NICCKHUE U XUMUYCCKHE
CBOMCTBA (B3aMMOJICHCTBHE CO IICITOYHBIMHA METaJIaMHU,
KaueCTBEHHAsS PEaKIMs Ha MHOTOATOMHBIE CITUPTHI).
®Du3HoIOTHUYECKOe ACHCTBUE HA OPTraHU3M YEeJIOBEKa.
[TpyMmeHeHne TIuIepUHA U ATHIICHTITUKOJSL.

Tema 3.3. DeHOJIBI

IIpakTuyeckoe 3ansaTHEe «DEHOIBI»

®enou. CTpoeHne MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHE
cBoiictBa (penomna. TokcuuHOCTH (peHONA, €r0
(bu3HOIOTHYECKOEe IEHCTBUE

Ha OpraHu3Mm uenoBeka. [Ipumenenue denona.

Tema 3.4. Aapaeruabl

Anpaeruapl: GopMaIbACTU U alleTaIbJACTH I, XUMUUECKOe
cTpoeHue, pu3ndeckne 1 XMMUYECKUE CBOMCTBA (peakiuu
OKHCJICHUS U BOCCTAHOBJICHUS, KAUYECTBEHHBIE PEAKITUN),
MOJIyYeHUE U IPUMEHEHHE.

Tema 3.5. KapOoHOBbI€ KHCI0THI

O1HOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KHCIIOTHI:
YKCYCHasl KHCJIOTa, XUMHYECKOE CTPOEHUE, (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA (0011e CBOWCTBA KUCIIOT, PEAKIIHs
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sTepU(HKaINN), TOTydeHHe U npuMenenune. CteapuHoBas
Y OJIEMHOBAsI KMCJIOThI KaK MPEJCTaBUTENN BBICIINX
KapOOHOBBIX KUCJIOT. MbliIa KaK COJIM BBICIIMX KapOOHOBBIX
KHCIIOT, X MOMoIIee JeiicTBuE.

Tema 3.6. Cnoxubie 3pupbl.
Kupbi

IIpakTuyeckoe 3ansiTue «Cioxubie 3pupbl. JKupbn»

CrnoxHnble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.
I'maponus cinoxHbIX A3GHUpoB. KUphl Kak TPOU3BOIHBIC
TJIMIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. ['uponus
KHPOB.

Tema 3.7. YriaeBoabl

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, TU-
U noaucaxapuibl). ['moko3a — npocTeliuii MOHOCaxapu/I:
O0COOCHHOCTH CTPOCHHUS MOJIEKYIIbI, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA IITIOKO3bI (B3aUMOJICHCTBUE C
ruapokcuaoM meau (1), okucnenne aMMuagyHbIM
pactBopoMm okcuaa cepedbpa(l), BoccranoBieHue, OpoxeHue
TUIIOKO3bI), HAXOXKJIEHUE B PUPOJIE, TPUMEHEHHE TIIFOKO3BI,
Ouosnoruveckas poJib B AKU3HEAESITEIbHOCTH OpraHu3mMa
yenoBeka. PorocunTe3. OpykTo3a Kak U30MeEp TIIHOKO3BI.

Caxapo3a — peACTaBUTeNb AUCAXAPHIOB, THAPOIU3
caxapo3bl, HaXOXK/ICHHE B IPUPOJIC U IPUMEHEHHUE.
Kpaxman u memirono3a Kak IpHpoIHbIE TOIUMEpHIL:
CTpOEHHE KpaxMaJa H HeJUTIOI03bl, (PH3HYECKUe 1
XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOoJIn3, KaueCTBEHHAs
pEaKIUs C HOAOM).

Pasnen 4. A3oTcoaep:kamye opraHudeckue coeIMHeHUus

Tema 4.1. AMUHBI

AMMHBI: METWJIAMUH — IPOCTEUIINI TTPEACTABUTEIND
aMHUHOB: COCTaB, XUMHUYECKOE CTPOEHUE, PU3HUECKUE 1
XUMHUYECKHE CBOMCTBA (PEaKIIUU C KUCIOTAMH U TOPEHHS),
HaXO0XJICHHUE

B IIPUPOJIE.

Tema 4.2. AMUHOKHCJIOTBI

HpaKaneCKoe 3aHATHE KAMHUHOKHUCIOTEDY

AMHHOKHCIOTHI Kak aM(pOTepHbIe OPraHUYECKHe
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coequHeHUs. PU3NYECKUE U XUMUYECKUE CBOKCTBA
aMUHOKHCIIOT (Ha mMpuMepe TIulHa). buonorndyeckoe
3HaYeHHEe aMUHOKUCIOT. CUHTE3 NEeNTUAOB.

Tema 4.2. Beakn

IpakTnyeckoe 3ausitue «benku»

benku xak npupoansie nosmmMepsl. [lepsudnas, BTopuyHas
U TPETUYHAsI CTPYKTYpa OeKkoB. XMMUYECKUE CBOMCTBA
OEJIKOB: TMAPOJIN3, ACHATypaLusl, KAUECTBEHHbBIE PEAaKLIUU
Ha OeJIKH.

Pa3znes. 5. BbicokoMoJieKy/JIsIpHbIE COeIUHEHUSA

Tema 5.1. IlnacTmaccesl. Kayuyku.
BoJiokna

IpakTnyeckoe 3ansitue «lInactmaccel. Kayuyku.
Bonokna»

OcHOBHBIE IOHATHSA XUMHH BHICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPU3aLliK, CPEAHSIS MOJIEKYJIsipHas Macca.
OcCHOBHBIE METO/IBI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — OJMMEpPU3ALIHs U MTOJIMKOHICHCALINS.
[TnacTmaccel (OAMATHIIEH, TOJTUIPOIUIIEH,
NOJIMBUHUJIXJIOpUA, IoucTHpoit). HatypanbHbiil u
CHUHTETHYECKUE KaydyKu (OyTaqueHOBBIH, XJI0POIPEHOBHIH
Y U30MPEHOBBIN). BonokHa: HaTypanbHbIE (XJIOMOK,
HIEPCTh, MIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCK03a), CHHTETHYECKHUE (KaIPOH U JIABCaH).

Pasnen 6. TeopeTrnueckne 0CHOBbI XUMHH

Tema 6.1. Ctpoenue aTomoB

Xumnueckuit anemMeHT. AtoM. CoctaB aTomMa, U30TOIBI.
OnekTpoHHas 000JI04Ka. DHEPreTUYECKUE YPOBHH,
HOJypOBHU. ATOMHbIE OpOUTANH, S-, P-, d-, f-27IeMEHTHI.
OcobeHHOCTH pacrpeiesieHust JIEKTPOHOB

10 OpOUTANISIM B aTOMaX MaJIbIX M OOJIBIIUX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Tema 6.2. [leppoguyeckuii 3aKoH
u [lepnoanyeckasi cucrema
xumMuvecknx iementoB ..
MemnpesieeBa

IIpakTuyeckoe 3ansaTue «llepruoguueckuii 3aK0H U
[lepnonnueckas cucremMa XMMHUYECKUX 31eMeHTOB J[.11.
MenneneeBa»

Ilepnonnueckuit 3akoH u [lepnonnueckas cucrema
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xumudeckux saeMenToB JI. . MenaeneeBa. CBs3b
MEepUOaNYECKOro 3aKoHa u [leproanyueckoit cucTeMsl
XUMUYECKHX HIEMEHTOB C COBPEMEHHOMN TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB M 00pa3yeMBbIX UMH IPOCTHIX U CIIOKHBIX
BEILIECTB 110 TPYIIaM U iepuoaam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI XUMUYECKUX
snemenToB .. Menaeneesa

B Pa3BUTHU HAYyKH.

Tema 6.3. CTpoeHue BemecTBa

IpakTnyeckoe 3ansitue «CTpoeHHUE BEUIECTBA»

Crpoenue BemiecTBa. XuMHUUYECKasi CBs3b. Buibl
(KOBaJIeHTHas HEMOJISIPHAS U MOJIIpHAs, MOHHAS,
MeTaJIJIMYECKas) U MEXaHU3Mbl 00pa30BaHUs XUMUYECKOU
cBs13U (OOMEHHBIN U IOHOPHO- aKLeNTOpHBIN). Bogopoanas
CBsA3b. BasleHTHOCTB. DeKTpooTpuLaTeIbHOCTh. CTENeHb
okucieHus. Katnons! u annonsl. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS.

Tema 6.4. Muorooopasue
BeleCTB

3aKOH MOCTOSHCTBA COCTaBa BEIECTBA. THIIBI
KPUCTAJUIMYECKUX PEUIETOK M CBOMCTBA BELIECTB.
[TonsiTve 0 nUCHIEPCHBIX cUCTEMax. MICTUHHBIE pacTBOPHI.
KonunuecTBeHHBIE XapaKTEPUCTUKHU PACTBOPOB (MaccoBasi
7107151 BelecTBa B pactBope). Kimaccudukarus
HEOpraHn4yecknx coennHennil. Homenkmnarypa
HEOPraHUYECKHUX BEILECTB.

Tema 6.5. Xumuueckune peaknumn

HpaKaneCKoe 3aHATHE «XHUMUYECKHUE pCaKum»

Xumnuaeckas peaknus. Kimaccudukamms XumMuaecknx
peakiMii B HEOPraHUYECKOM U OPraHNYeCKON XUMHUHU. 3aKOH
COXPAaHEHHUS MaCChl BEIIECTB; 3aKOH COXPaHEHUS 1
MIPEBPALLIEHUS YHEPTUU TP XUMUUYECKUX PEAKLIMAX.

CKOpOCTh peakliuu, €€ 3aBUCUMOCTh
OT pa3nuHbIX (pakTopoB. OOpaTHUMBbIC PEAKIIHH.

Tema 6.6. CKOpOCTbh XUMHYECKHX
peakuuii

HpaKaneCKoe 3aHATHE ((CI(OpOCTL XUMHUYCCKUX
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peakuuii»

OOGparumbie peakin. XUMHYECKOe paBHOBecHe. DaKTOPHI,
BJIMAIOIIMEC HA COCTOAHUEC XUMHUYICCKOI'O paBHOBCCH.

[Tpuniun Jle [larenbe. DaeKTpoauTHYECKask TUCCOLUAITUA.

CunpHbIC U clTa0ble IeKTPoNUThL. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCasi, HeUTpalibHas, IIeJ0YHasl.
Bonoponnsriit nmokazarens (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHA B OPTaHUYECKOM U HEOPraHUYECKOM
XUMHHU.

Tema 6.7. OKHCINTEIBLHO- OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [lonsaTue 06 1
BOCCTAHOBMTE/IbHbIEC PEAKIMHU AJIEKTPOJIN3E PacIIaBOB U pacTBOPOB coiell. [Ipumenenue
3JIEKTPOJIN3A.
Pa3nea 7. Heoprannueckass xuMus
Tema 7.1. MeTasuibl Meransl. [Tosnoxenue meramion 1
B [lepuoanueckoil cucreMe XMUMUUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOSHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
MeTaisioB. O6mue ¢pu3nuecKkrue CBOMCTBa METAIIOB.
IIpuMeHeHne MeTauioB
B ObITY, ipupoie U TexHuke. CIijaBsl METaIIIOB.
DIEKTPOXUMHUECKUH psiji HApsDKeHUH MeTauioB. Oomue
crocoObl noiy4deHus MetamioB. Koppo3us MeTamios.
CniocoOsl 3a1uThI
OT KOPPO3HUH.
Tema 7.2. O0masn OO61as xapakTepuCTHKa METAJUIOB TNaBHbIX noarpynmn (IA- 1
XapaKTepUCTHKA METALJIOB rpymnma, [IA-rpynna) Ilepuoauueckoii cucreMsl
IJIaBHBIX NOATPYNII XUMHUYECKHX 3JIEMEHTOB. ATIOMUHUN. AMQOTEpHbIE
CBOICTBA OKCHJA W THAPOKCUA AIFOMUHUS.
Tema 7.3. O0mas IIpakTuyeckoe 3anaTue «OO0MIas XapaKTEPUCTHKA 2-3
XapaKTePHCTHKA METa/VIOB METaJUIOB MMOOOYHBIX HOATPYIII»
NMO000YHBIX NOATPYIIT
OO11ast XapakTepUCTHKA METAJUIOB TOOOYHBIX MOATPYIIT
(b-rpynn) Ilepuonnyeckoit cucTeMbl XUMHUUECKUX
AJIEMEHTOB: M€Jlb, IUHK, XPOM, XKele30. Baxuelmue
COEJIMHEHUS] METAJUIOB (OKCH/IbI, THAPOKCUBI, COJIH).
Tema 7.4. HemeTasibl Hewmeramnsl. [lomoxenne HemeTanios 1
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B [leprnonnueckoi cucremMe XuMUYECKUX ieMeHToB [[. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
®uznyecKkue CBONCTBAa HEMETAIUIOB. AJIJIOTPOIHS
HEMeTaJUIoB (Ha IpuUMepe Kucaopoaa, cepsl, pochopa u

yriepoja).

Tema 7.5. CBoiicTBa HeMeTaLJIOB | XMMUYECKHE CBOKCTBA BAXKHEHIIINX HEMETAJIIIOB 1
(rayioreHoB, cepsl, a3ota, pocdopa, yriepona u KpeMHHS).
Tema 7.6. O0masn IIpakTuyeckoe 3anaTHe «OO0ILas XapaKTEPUCTHKA 2-3
XapaKTePUCTHKA HEMETAJLJIOB HEMETaJJIOB)
Oxkcuabl HeMeTasuioB. Kucnopoacoaepskaime KUCIOTHI.
Bopopoausie coenunenus
HEMETAJUIOB.
Tema 7.6. CBsi3b Heopranudeckux | IIpakrnueckoe 3ansitue «CBsi3b HEOPraHUYECKUX U 2-3
U OPraHN4YeCKUX BellecTB OpPTraHUYECKUX BEIECTBY
Heopranunueckue u opraHu4ecKue KUCIOTHI.
Heopranunueckue u opraHn4eckue OCHOBaHHUS.
AMoTepHbIe HEOpraHNYECKHE U OpPraHUYECKUe
coeMHEeHMs. [ 'eHeTnYecKas CBsI3b HEOPraHMIYECKUX U
OpPTaHMYECKUX BEIIECTB.
Paznen 8. Xumus u :Ku3Hb
Tema 8.1. Xumus 4 :Ku3Hb IpakTnyeckoe 3ansiTue «XUMHS U KU3HB» 2-3

Ponp xumun B 00ecrieueHHH IKOJIOTHUECKOMH,
HHEPreTUUECKOM U MUIIEBOM 0€30IaCHOCTH, Pa3BUTHUN
MeauUuHEL [IoHATHE 0 HAyYHBIX METOAAX IMO3HAHUSA
BEILIECTB U XUMUYECKHUX PEAKIIAHN.

[TpencraBienus 00 OOIMX HAYYHBIX TPUHIUIIAX
IIPOMBIIIJIEHHOTO OJy4YeHUs Ba)KHEUIINX BELECTB (Ha
[puMepax Mpou3BOJCTBA aMMHUAKa, CEPHON KHUCIIOTHI,
METaHoJa).

Yenosek B MHPE BEHICCTB, MATCPUATIOB U XUMUUYCCKHUX
peaKL[HfII XUMHUA U 3J0POBLC UCIIOBCKA, ITpaBUJid
HCIT0JIB30BAHM JICKAPCTBCHHBIX MPLCIIApaTOB, ITPAaBUJIa
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0€30I1aCHOT0 MCII0JIb30BaHMS MTPETapaToB OBITOBON XUMHUH
B IOBCEIHEBHOM XN3HU. beITOBasg XuMu4deckas
IPaMOTHOCTD

HTorosasi KOHTpoJIbHAsA paboTa 2 2-3
IloaBeneHne UTOrOB 2 2-3
Bcero 72
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3. ®OH/] OLIEHOYHBIX CPEJICTB, JlJIs1 IPOBEJEHUS TEKYILIEN 1
MMPOMEKYTOYHOM ATTECTALIAY OBYYAIOIIMXCS MO JACHUATLITAHE

®donn oneHoUHBIX cpeacTB (naee — ®OC) — KOMIUIEKT METOIMYECKUX U KOHTPOJIbHBIX MaTepUaJIOB,

WCIOJIb3YEMBIX TIPU MTPOBEJICHUH TEKYIIETO KOHTPOJIS OCBOSHUS pe3yIbTaToB 00y4eHUS U
npoMexxyTouHoit arrectauuu. (IIpunoxenue Ne 2).

4. YCJIOBUMS PEAJIM3ALIIMU JUCIIAITJIMHBI

4.1. Tpe6oBaHMsI K MUHUMAJILHOMY MaTEepPHAJILHO-TEXHHYECKOMY O0ecrneyeHHIo

J171st OCBOCHUS TUCIUIUIMHBI TpeOyeTcs yueOHast ay TuTOpusi, KOTOpast IOJIKHA YIOBIETBOPATH
TpeboBaHusAM CaHUTAPHO-IMUIEMUOIOTHISCKUX MIPABHII U HOPMATHBOB U OBITH OCHAIIICHA TUIIOBBIM

000pyZI0BaHUEM, B TOM YUCIIE CIELUATU3UPOBAHHON yueOHOM MeOesbio U CpeCTBAMU O0yUYEeHHUS,
JOCTAaTOYHBIMU /ISl BBITTOJTHEHHUS TPEOOBAaHUH K YPOBHIO TIOATOTOBKH O0YJarOITUXCS.

4.2. YuyedHo-MeTOoqMYecK0e U HHPOPMALMOHHOE o0ecneyeHue JUCHUILIMHBI (MOTYJI51)

4.2.1. IlepeyeHb OCHOBHOI M JONOJHUTEIbHON Y4eOHOH JINTEPaTYPbl, HEOOXOAUMOI 115l 0CBOCHUSA

AMCHUIIMHBI (MOAYJIs1)

OcHoBHasi yueOHasi iuTEepaTypa:

1. Kmoes M. B. Oprannyeckas xumus: ydeOHOe MOcoOHMe Al CpeJHero mnpodeccHOHaNIbHOTO
obpazoBanus / M. B. KimroeB, M. I'. AGnymaeB. — MockBa: M3garensctBo IOpaiit, 2023. —
231 c.: [Onektponnslii pecypc]. — URL: https://urait.ru/bcode/520093 (nata oOpateHus:

28.08.2023).

2. Huxonbckuii A.Bb. Xumusi: y4eOHUK U TPaKTUKyM Ui CpeaHEro MpodeCCHOHATBHOTO
obOpazoBanusi / A. b. Hukonwsckuii, A. B. CyBopoB. — 2-¢ u3z., nepepad. u gom. — Mocksa:

N3parenscTBO IOpaiir, 2023. — 507 c. [D71EeKTpOHHBIN pecypcl.
URL.: https://urait.ru/bcode/513537 (nata ob6pamenus: 28.08.2023).

3. I'muaka H.JI. Ob6mas xumus B 2 1. Tom 1: yueOHuUK st cpenHero mnpodecCHOHaIbLHOTO
obOpazoBanmsi / H. JI. 'munka; nmon pemakuueir B. A. [lonmkoBa, A. B. babkoBa. — 20-e¢ wu3n.,
nepepad. u gon. — Mocksa: U3znatenscto FOpaiit, 2023. — 349 c. [DnexTpoHHBbIH pecypc]. —

URL.: https://urait.ru/bcode/512151/p.104 (nara obpamenus: 28.08.2023).

JlonoIHUTEIbHAS y4eOHas1 JIuTepaTypa:

1. AundwunorenoBa WM. B. Xumusa. bazoBwiii ypoBeHnb: 10—11 kmaccel: y4eOHHK JIsI CpEIHETO
obmero oopazosanus / 1. B. Aupunorenona, A. B. babkos, B. A. ITonikoB. — 2-¢ u31., uctp. u

non. — MockBa: MzparensctBo [Opaiit, 2023. — 290 c. [DOnexkrpoHHBIA pecypc].

URL: https://urait.ru/bcode/530422 (nara obpamenus: 28.08.2023).

2. Pocun U. B. Xumusa. Y4eOHUK U 3aJa4HUK: JIJIs1 CpeTHEro nMpodeccunoHanbHOro oopazoBanus /

U. B. Pocun, JI. /I. Tomuna, C. H. ConoBbeB. — MockBa: U3narensctBo FOpaiit, 2023. —

420 c. [Dnexrponnsiit pecypc]. — URL: (mata oOpareHus:

28.08.2023).
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https://urait.ru/bcode/520093
https://urait.ru/bcode/513537
https://urait.ru/bcode/512151/p.104?utm_campaign=rpd&utm_source=web&utm_content=49bbcc7405749ad3f716003e1bdce11d
https://urait.ru/bcode/530422
https://urait.ru/bcode/512022/p.58?utm_campaign=rpd&utm_source=web&utm_content=49bbcc7405749ad3f716003e1bdce11d

3. Ta6puensn O. C. Xumus 11 npodeccuii ¥ CrienuaaIbHOCTeH TEXHUIECKOTo nMpoduist: Y4eOHHK /
O.C. TI'abpuensu, .I'. OctpoyMmoB. - 5-¢ uzn., crep. - M.: U1 Axagemus, 2012. - 256 ¢
[Dnexrponnstii pecypc]. —URL: https://znanium.com/catalog/product/368068 (nara
obpamenus: 28.08.2023).

4.2.2. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn «HTepHeT» (naJiee -
ceTb «AHTEepHET»), HEOOXOAMMBIX /IJISl OCBOEHUS JUCIHHUILIMHBI (MOLYJIs1)

YueOHblii ?pOK
ron HaumeHoBaHUeE JOKYMEHTA ¢ YKa3aHHEM PEKBU3UTOB aeicTBHS
JOKYMEHTA
2023/2024 JHorosop Ha noctyn k ObC ZNANIUM.COM mexny YYHuT B C
| | mue aupexropa C® YYHuT u OO0 «3nanuym»Ne 1151-36¢ or | 12.07.2023
11.07.2023 110
11.07.2024
Jorosop Ha noctyn k ObC ZNANIUM.COM mexnay YYHuT B
mune nupektopa CO YYHuT u OO0 «3nannym»Ne 223/801 ot C
5 | 23.08.2023 (mpemocrasieHue A0CTyNa K Koyekuuu DY 28.08.2023
«DenepanbHblil NEpeyeHb Y4€OHUKOB U3/1aTEIIbCTBA 1o
«IIpoBemienne» 31.12.2024
Jlorosop Ha moctyn k DBC «9BC FOPAWT» (101Hast KOLIEKINS) C
Mexay YYHuT B nuue nupexkropa qCp VYVYHuT u OO0 04.03.2023
3 «OnekrponHoe uznarenbctBo FOPAUT» Ne 1/23-36¢ ot o
03.03.2023 02.03.2024
Horosop Ha goctyn k ObC «YHUBepcuTerckas 6udanorexka C
4 | onnaitm» mesxny baml'V n «Hekemenmay Ne 223-950 ot 01.10.2022
05.09.2022 (0]
30.09.2023
Horosop Ha goctyn k ObC «Jlanp» mexay baml'y u C
5 | M31aTENBCTBOM «JTaap» Ne 223-948 ot 05.09.2022 01.10.2022
(0]
30.09.2023
Horosop Ha goctyn k ObC «Jlanp» mexay baml'y n C
6 | M3AATeNBCTBOM «JTaap» Ne 223-949 ot 05.09.2022 01.10.2022
110
30.09.2023
Cornamenue o cotpyanuuectse mexxay baml'y u usgarenscTBom C
7 «JIaap» Ne 5 ot 05.09.2022 01.10.2022
110
30.09.2023
OBC «3b baml'¥», 6eccpounsrii torosop mexay baml'yY u OO0
8 | «OTkpEITEIE GUGIHOTEUHBIE crcTeMb» Ne 095 or 01.09.2014 . beccpouHbIii
JloroBOp Ha JOCTYII K SJIEKTPOHHBIM H3JaHUSM B COCTaBe 0a3bl C 28.03
9 nmauHbelXx «HAYUHA S DJIEKTPOHHA I BUBJIMOTEKA ) 023'n0
eLIBRARY.RU» mexny YYHuT u OO0 HOB Ne SU- 20179 31.12.2023
/2023 ot 28.03.2023 o
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Horosop Ha B/ nuccepraumii Mexny YYHuT u PI'b Ne 223-997 C
10 | oT 11.07.2023 11.08.2023
o
10.08.2024
Horosop o noakimroueHuu k HOb u o npenocraBiennu gocrymna K C
11 | o6bexram HOB mexay baml'V B mne aupexropa CO baml'V ¢ 11.06.2019
OI'BY «PI'b» Ne 101/HOb/1438-I1 ot 11.06.2019 1o
10.06.2024

4.3.3. Ilepeyenb HHGOPMANMOHHBIX TEXHOJOI U, HCIIOJIb3YeMbIX IIPU OCYIECTBICHUN
00pa30BaTeJbLHOIO NPoIecca Mo AMCHUIINHE (MOAYJII0), BKJIOYAs NlepedeHb NPOrpaMMHOTI0
o0ecrnieyeHusi M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOTUMOCTH)

HaumenoBanue MMporpaMMHoOro odecrneyeHus

Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc

Microsoft Windows 7 Standard

5. UHBIE CBEJJEHUA U (MJIN) MATEPHUAJIbI

5.1. IlepeyeHb 00pa3oBaTeJbHBIX TEXHOJIOIHWH, WCHOJAb3yeMbIX TMPH  OCYUIECTBJIEHUH
00pa30BaTeIbHOIO MpoLecca Mo JMCHUIIMHE

AKTHBHbDBIE H HHTCPAKTUBHbLIC (l)OprI MPpOBECACHUSA 3aHSATHH

AKTUBHBIE U UHTEPAaKTUBHBIEC (POPMBI POBECHUSI 3aHATUI peau3yroTcs NPy HOArOTOBKE IO
porpaMmmaM CpeHero nmpodeccHoHanTbHOro 00pa30BaHus U MPEANoIaraloT 00yueHue B
coTpyaHudecTBe. Bee yuacTHrkM 00pa3oBaTebHOrO Impoliecca (IpernoiaBaTelib U CTYIEHTHI)
B3aMMOJICHCTBYIOT JIPYT C IPYTOM, OOMEHUBAIOTCS HH(OpMAIHel, COBMECTHO PEIIAIOT MPOOIIEMBI,
MOJICJIUPYIOT CUTYalluu B aTMoc(epe JeT0BOro COTPYIHUYECTBA, ONTUMAIIBHOM /11 BRIpaOOTKH
HaBBIKOB M KaueCTB Oyayniero mpoeccuoHana.

OcCHOBHbBIE IPEUMYIIIECTBA AKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEIECHUS 3aHATHI:

- aKTUBU3AIMS I03HABATEIHHON U MBICIIUTEIBHON eI TETHHOCTH CTY/ICHTOB;

- YCBOGHME CTYACHTAaMH y4eOHOro Marepuaia B KayeCTBE aKTUBHBIX YUACTHUKOB;

- pa3BUTHE HaBBIKOB pe()ICKCHHU, aHATH3a U KPUTUIECKOTO MBIIIIICHHUS;

- yCUJIEHHE MOTHUBAIMM K U3YYEHHIO TUCIMITIIMHBI U O0YyYEHHUIO B IIEJIOM;

- CO3/1aHue ONaronpHUATHONW aTMOC(Ephl Ha 3aHITHH;

- pa3BUTHE KOMMYHHMKATHBHBIX KOMIIETEHLIUH Y CTY/I€HTOB;

- pa3BUTHE HAaBBIKOB BIJIAJICHUS COBPEMEHHBIMU TEXHUUECKUMH CPEJICTBAMH U TEXHOJIOTHSIMHU
00paboTKK MHPOpMaIUH;

- (hopMupOBaHHE U Pa3BUTHE CITOCOOHOCTH CAMOCTOSTETFHO HAXOIUTh HH(POPMAIIHIO U
OIIpeJIeNIATh YPOBEHb €€ JOCTOBEPHOCTH;

- MCIIOJI30BAHKE AJIEKTPOHHBIX (hopM, 0OecTIedrBaIOIINX YETKOE yIIpaBIeHUE YUeOHBIM
MPOIIECCOM, MOBBIIIIEHNE OOBEKTUBHOCTH OILIEHKH PE3Y/IbTaTOB 00yUEHHs CTYICHTOB;

- IpUOIMKEeHNEe yueOHOro Mpoliecca K yCiaoBHsIM Oyayien nmpodeccnoHanbHOMN 1eATeIbHOCTH.

AKTUBHBIE U UHTEPAKTUBHBIE (POPMBI YUEOHBIX 3aHATUH MOTYT OBITh MCIIOJIb30BaHbI IIPU
MIPOBE/ICHUH JIEKITUH, TPAaKTUIECKUX U JTa0OPATOPHBIX 3aHITHH, BHIIOJTHEHUH KYPCOBBIX TIPOCKTOB
(paboT), mpu NMPOXOKAECHUH NMPAKTUKH U APYTUX BUAX YUCOHBIX 3aHATHH.
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Mcnonb30BaHue aKTUBHBIX M HHTEPAKTUBHBIX (DOPM YUEOHBIX 3aHATUH MO3BOJISIET OCYIIECTBIATh
OLICHKY YCBOEHHBIX 3HaHUH, CPOPMUPOBAHHOCTH YMEHUHN U HABBIKOB, KOMIIETEHIINI B paMKaXx
MPOIETypPBI TEKYIIETO KOHTPOJIS 0 AUCHUIUIMHE (MEKIUCIUIUTMHAPHOMY KYpCY, MPo(ecCHOHAIbHOMY
MOJIYJIIO), IPAKTHKE.

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI YUEOHBIX 3aHATUI peaTu3yIoTCs IperoiaBaTeeM
coryacHo pabouyeil mporpamme yueOHOM TUCHUIUIUHEI (TpodecCHOHaTbHOTO MOYJIS) WU IporpamMme
MPAKTUKH.

WuTepakTUBHAS JIEKIHS MOXKET IPOBOAUTHCS B Pa3IMUHbIX (hopMax.

[TpoGnemuas nexkuus. [IpenonaBarens B Hayajle U 10 X0y U3JI0KEHUsS yueOHOro MaTepuasia
co3/1aeT IpoOJIeMHbIE CUTYallUU U BOBJIEKAET CTYJIEHTOB B UX aHanu3. Paspemias npotuBopeyus,
3aJI0’KEHHBIE B IPOOJIEMHBIX CHUTYallUsAX, 00ydyaeMble CAMOCTOSTEILHO MOT'YT IIPUITH K TEM BBIBOJAM,
KOTOpBIE MIpernojaBaTelib JOHKEH COOOIINUTh B KAUeCTBE HOBBIX 3HAHUU.

Jlexuwus ¢ 3aIUIaHUPOBAHHBIMU OITMOKaMU (JIEKIusI-ipoBoKarus). Ilocie oObsBICHUS TeMBI
JIEKLMU TIPEroaBaTesb COOOIIAET, YTO B HEll OyeT caeaHo ONpe/esIeHHOE KOJIMYECTBO OIIMOO0K
Pa3IMYHOIO THUIA: COAEPIKATEIbHBIE, METOAUUECKHE, TOBEAEHYECKUE U T. . CTYAEHTHI B KOHIIE JEKLIUU
JIOJKHBI HA3BaTh OLIUOKHU.

Jlextus BaBoem. [Ipencrasiser coboit paboTy IBYX MPENoIaBaTeN e, YATAIOIINX JICKIIHIO 110
OJIHOM U TOM e TeMe U B3aUMOJCHCTBYIONINX KaK MEXIy cOO0H, Tak u ¢ ayauTopueil. B nuanore
npenojaBaTesiel ¥ ayAUTOPUU OCYIIECTBIISETCS IOCTAHOBKA IPOOJIEMBI U aHAINU3 MPOOJIEMHON
CUTYaIlH, BBIIBUKEHHE TUIIOTE3, UX OMPOBEPIKEHUE WIIN JJOKA3aTeNIbCTBO, pa3pellieHne BO3HUKAIOIINX
MIPOTUBOPEYUI U IIOUCK PELICHUMN.

Jlexuus-Busyanu3anus. B tTaHHOM Tume Iekuuu nepeaava npernojgaBaTesieM nHhopMaluu
CTY/IGHTaM COTIPOBOXKIAETCS MMOKA30M PA3JIMYHBIX PUCYHKOB, CTPYKTYPHO-JTOTHYECKHX CXEM, OTIOPHBIX
KOHCIIEKTOB, IMarpamm # T. 1. ¢ nomoiuisio TCO u OBM (cnaiiasl, Buae03anuch, AUCIIIEH,
MHTEpAaKTUBHAsI IOCKa U T. 1.).

Jlexuus «apecc-koHpepeniusy». [IpenogaBaTens mpoCUT CTYAEHTOB TUCHbMEHHO B TeueHue 2—3
MUHYT 33J1aTh €My UHTEPECYIOIINN Ka)KJJ0T0 U3 HUX BOIIPOC MO0 00BSBIEHHON TeMe Jiekuu. Jlanee
npenojaBaTelb B TeUeHHUEe 3—5 MUHYT CUCTEMAaTU3UPYET 3TH BOMPOCHI IO UX COAEPIKAHHUIO U HAYMHAET
YUTaTh JIEKIUIO, BKJIIOYasi OTBETHI HA 3aJJaHHbIE BOIIPOCHI B €€ CO/IEpIKaHHeE.

Jlexuus-auanor u nekuus-auckyccus. CopeprkaHue MoAaeTcs 4epe3 CEpPUI0 BOIIPOCOB, HA
KOTOPBIE CTYJICHTHI JIOJUKHBI OTBEUATh HEMTOCPEJICTBEHHO B XOJI€ JICKIUH.

Jlexuus ¢ pa300poM KOHKPETHBIX CUTYyalui Mo (opMe OpraHu3aIiy MoxXoxa Ha JIEKIHI0-
JMCKYCCHIO, B KOTOPOI BOIIPOCHI AJIs1 00CYKICHHSI 3aMEHEHbI KOHKPETHOH CUTyaluel, npeajiaraeMoin
oOyuarolumMcs JJ1s aHaJli3a B YCTHOM WK nucbMeHHOU opme. OOCyk1eHne KOHKPETHON CUTYaIluu
MOJKET CITYKUThb Iperoineil K TanbHeiel TpaAulIMOHHON JIEKIIMU U UCHIOIb30BATHCS IS
aKIEHTUPOBAHUS BHUMaHUS ayTUTOPHH HA H3y9aeMOM MaTepHale.

Jluckyccusi — 370 MyOoIuYHOe 00CYKIeHIE UITU CBOOOIHBII BepOabHBIN OOMEH 3HAHUSIMH,
CYXIIEHUSIMH, UACSIMHU HIIM MHEHUSIMH T10 TIOBOy KaKOT0-JIMO0 CIIOPHOTO BOMpoca, mpodiemMsl. Ee
CYIIECTBEHHBIMH YepTaMH SBIISIOTCS COUETAaHUE B3aUMO/IOTIOJIHSAIOIIET0 AUAIora U 00CyXIeHUsI-CIIopa,
CTOJIKHOBEHHE PA3JIMYHBIX TOYEK 3PEHHUS, TO3HIINN.

Bo3MmokHOCTH MeTo1a TPYNIOBOM JUCKYCCHM:

- YUaCTHUKHU JUCKYCCHUU C Pa3HBIX CTOPOH MOTYT YBUJIETh MPOOIEMY, COTIOCTABIISIS
MIPOTHBOMOJIOKHBIE TTO3UIINH;

- YTOUHSIIOTCS] B3aUMHBIE ITO3UIINH, YTO, YMEHBIIIAET COMPOTHUBIICHNE BOCIIPUATHIO HOBOM
uH(pOpMaINH;

- B TIPOIIECCE OTKPBITHIX BBHICKA3bIBAHUH YCTPAHIETCS IMOIIMOHAIBHAS TIPEIB3ATOCTh B OI[CHKE
MO3UIIMY TAPTHEPOB U TEM CAMbIM HUBEIHUPYIOTCS CKPBIThIE KOH(IHUKTHI,

- BEIpa0aThIBaETCs TPYIIIOBOE PEIICHHE CO CTATYCOM IPYIIIOBOH HOPMBI;

- MOKHO UCTIOJIb30BAaTh MEXaHU3MbI BO3JIOKEHHS U IPUHATHS OTBETCTBEHHOCTH, YBEIMUUBAs
BKITFOYCHHOCTh YYaCTHUKOB JIMCKYCCHU B TOCIEAYIONIYIO PEAA3aNNI0 TPYIIOBBIX PEIICHHI;
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- YAOBJICTBOPACTCA HOTpC6HOCTB Y4aCTHUKOB IUCKYCCHUU B IIPU3HAHUU U YBAKCHUU, CCJIIM OHU
MIPOSIBUIIA CBOKO KOMIIETEHTHOCTD, M TEM CaMbIM MOBBINIAETCS () (HEKTUBHOCTh UX OTIAYU U
3aMHTEPECOBAHHOCTh B PEILICHUU TPYIIIOBOM 3a1a4H.

OcHoBHBIC (DYHKIIUHU TIPETNIOIaBaATENs IPH MTPOBEJACHUH TUCKYCCUU:

- hopmynupyet npobieMy ¥ TeMy IUCKYCCHUH, TAET UX paboure ONpeIeTIeHHUS;

- co3/1aeT HeOOXOMMYI0 MOTHBAIIHIO, TIOKAa3bIBAET 3HAYMMOCTH MTPOOJIEMBI JIJISl YIaCTHHKOB
AUCKYCCHHU, BBIACIIACT B Hen HCEPCHICHHBIC U ITPOTHUBOPCUUBLIC MOMCHTEI, OIIPCACIIACT O)KI/II[aeMblﬁ
pe3yibTar;

- co37aeT qo0poKeNnaTenbHyI0 atMochepy;

- (hopMyIHpyeT BMECTE C YUaCTHUKAMH IIPABHJIA BEICHUSI TUCKYCCHH,

- 100MBaeTCsl OJIHO3HAYHOTO CEMaHTHYECKOTO TOHUMAHUS TEPMUHOB U TIOHSITHIA;

- CIOCOOCTBYET MOJJICPYKAHHIO BRICOKOTO YPOBHSI aKTHBHOCTH BCEX YYACTHUKOB, CIICITUT 32
COOJIIO/ICHIEM PEeriiaMeHTa  TeMbI JUCKYCCHUH;

- (hUKCUpYyeT MPeUIOKEHHBIC HJICH Ha TUIAKaTe MITM Ha JIOCKE, YTOOBI HCKITIOYHUTh TIOBTOPCHHUE U
CTUMYJIMPOBATH JOIMOJHUTCIIBHBIC BOIIPOCHI;

- yY4aCTBYET B aHAJIN3€ BBICKA3aHHBIX HJICH, MHCHH, TO3UIIUH; IOJABOAMUT IIPOMEKYTOUHBIE
WUTOTH, YTOOBI N30€XKaTh ABMKCHUS JUCKYCCHH 1O KPYTY.

- 0000111aeT MPeII0KEHHSI, BEICKA3aHHBIC TPYIIIOM, U MOIBITOXXUBACT BCE JOCTUTHYTHIC BBIBOIBI
Y 3aKJIFOYCHMUS;

- CPaBHUBAET JOCTUTHYTHIA PE3yJIbTAT C UCXOAHOM LENBIO.

[Tpu mpoBeIeHUH TUCKYCCHUH MOTYT UCTIOIB30BATHCS pa3IMyHble OpraHU3alMOHHbIE (POPMBI 3aHATHH.

TpenuHr — hopma aKTUBHOTO OOYUEHHSI, IIEJIbI0 KOTOPOTO SIBJIICTCS IIepe/iada 3HaHH, pa3BUTHE
HCEKOTOPBIX yMCHI/Iﬁ W HAaBBIKOB, MCTO/J CO3JaHUA yCJIOBI/If/'I AJI1 CaMOPACKPBITHUA YYaCTHUKOB U
CaMOCTOSITEIILHOT'O TIOUCKA UMK CIIOCOOOB pEIICHHSI TPOOIIEeM.

Crienuduueckue yepThl TPEHUHTOB KaK TPYMNIIOBOM (HOpMbI 00yUCHHS:

- COOJIIOIEHHE OTIPEJICTICHHBIX MPUHIIMIIOB TPYIIIIOBOM PadOTHI;

- HACJICHHOCTb Ha IMCUXOJIOTHYCCKYIO ITOMOLIb YHYaCTHUKAM TI'PYIIIIBI B CAMOPAa3BUTUH, KOTOPasa
HCXOJIUT HE TOJBKO OT BEAYIIEr0, HO H OT CAMHX YYaCTHUKOB;

- HaJIM4Me MOCTOSTHHON Tpymiibl (00bIYHO OT 7 10 15 yenoBek), nepuoinyecku coouparoencs Ha
BCTPEUH WM PabOTaroLIell HEMTPEPHIBHO B TCUCHHE HECKOJIBKUX JTHEH;

- OIIpeJIeTICHHAs TPOCTPAHCTBEHHAs OpraHu3alus (Jalie BCero paboTa B OJJHOM U TOM XKe
OTJEJILHOM TIOMEIIEHUH, KOT/J]a YYACTHUKH OOJIBIIYIO YaCcTh BPEMEHH CUJIST B KPYTY);

- AKIICHT Ha B3AaMMOOTHOIICHUAX MCKAY YHYaCTHUKAMU I'PYIIIBI, KOTOPBIC pa3BUBAIOTCA U
AHAJTM3UPYIOTCS B CUTYAIMH «3/I€Ch U TEIEPhY;

- IPUMEHEHNE aKTUBHBIX METOJIOB IPYIIIOBOM paboTHI;

- BepOaM30BaHHas peIISKCHs IO TIOBOYy COOCTBEHHBIX YYBCTB U IPOUCXO/ISIIETO B TPYIIIE;

- atMoc(epa paCKOBAaHHOCTH M CBOOO/IbI OOIIICHUSI MEXKAY YIaCTHUKAMHU, KIIMMAT
MICHXOJIOTUYECKON 0€30MacHOCTH.

OOBIYHO B TPEHUHIE UCTIONB3YETCS TPEXYPOBHEBAS MOJIENIb 00YUEeHHUS: TpUoOpeTeHne —
JeMOHCTpaIus — nmpuMeHeHue. s mpuoOpeTeHns 3HaHUH B TPEHUHTE MCIIONIB3YIOTCS HHPOPMAIIHS,
MUWHU-JICKIINA, COO6HICHI/I€, KHUTH, JI1 JCMOHCTpAlUU - POJICBBIC UI'PHI, KENUCHI U KeﬁC-MeTOH, JKUBBIC
WUTIOCTPAIUH U BUICO(PHUIBMBI; JIJIsl IPUMEHEHUS - POJICBBIC U JICTIOBBIC UTPBI, MOJICTHPOBAHNUE.
HpeHoHaBaTeHL—TpeHep JAOJDKCEH BJIAJICTE IICUXOJIOTO-IEAArOrM4Y€CKMMU 3HAHUAMU U MIPUMCEHATH UX B
y4eOHOM IpoIiecce; BIaeTh METOJaMH TIOTYYeHHs, HAKOTUICHUS M TIPETOAHECEHUS NH(POPMaIHH
Y4aCTHHUKaM TPCHHUHTI'A, BIUAHWUA HAa UX IMOBEACHHUEC U OTHOIICHUS, YMETHb COCTABJIATH IMIPOTrpaMMBbI
y4eOHBIX 3aHATHI B (hopMaTe TPEHUHTA.
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Ounas popma oOyueHHS

Ne | HammeHnoBanue Koun-Bo | Kanengapusie | Bup 3anstus CamocTrosTenbpHas
/1 | pa3fesioB U TEM 4acoB | CPOKH pabora
W3Y4YCHUS oOyJaromuxcs
(rutan)
Paznea 1. Teopernueckne 0CHOBBI OPTaHNYECKON XUHMHH
1 | IIpeamer 2/2 CEHTSAOPh Jleknus IToaroroBuTh
OpPraHu4eCcKOi XUMHU cooOrnieHne
2 | Teopus ctpoeHus 2/4 CEHTSAOPh [IpakTrueckoe | 3amoJIHUTH TaOIHILY
OpraHUYECKUX 3aHATHE «Puznueckue
coenuHeHu A.M. BEJINYNHBID»
byrneposa
Pa3gen 2. Yriaesogopoabl
3 | IIpenenbHbie 2/6 CEHTSAOPh [IpakTrueckoe Boryuuth
YIII€BOI0POAbI—AJIKAHbI 3aHATHE TOMOJIOTMUYECKUH PsijL
QJIKAaHOB
4 | HenpenenbHble 2/8 CEHTS0pb Jlexuus Bbryuuth
YIIEBOIOPOAbBI: ATKEHBI XUMHYECKHE
CBOMCTBA U 3aIMCaTh
MIPUMEHEHHE ATKEHOB
5 | HenpenenbHble 2/10 CEHTS0pb Jlexuus CocraButh
YIIIEBOIOPOAbI: AKUHBI OpPraHUYECKYIO
LENIOYKY PeaKIMil
6 | HenpenenbHbie 2/12 CEHTSAOPH [IpakTrueckoe | PemuTh 3a7a4um Ha
YIIIEBOIOPOABIL: 3aHATHE HaXO0X/IEHUE
aJKaIMEeHbI OpPraHUYECKOTO
COEJIMHEHUS
7 | ApomaTtuyeckue 2/14 CEHTSAOPH Jlexnus Boiyunts
YII€BOIOPOIbI XUMHUYECKHE
CBOMCTBA U
MOJIy4YEeHUe
8 | Ilpuponnsie ucrounuku | 2/16 CEHTSA0pb [IpakTnueckoe | 3anucarb KaKOW BUJ
YIII€BOIOPOAOB U UX 3aHATHE TOIUIMBA HanboJee
nepepaboTka 9KOJIOTHYEH
Pa3nea 3. Kuciopoacoaep:kamue opranuyeckue coelMHEeHUs
9 OpnHOaTOMHBIE CIIUPTHI 2/18 OKTSI0pb [IpakTnueckoe Beryunts
3aHATHE TOMOJIOTUYECKUU P
10 | MHoroaromHbIe 2/20 OKTSI0pb Jlexuns OcymiecTBUTH
CIIUPTHI LENOYKY
MIPEBPAIICHUI
11 | ®eHonbl 2/22 OKTSIOpb IIpakTrueckoe Pewmnts 3anaun
3aHATHE
12 | Anpaerunnl 2/24 OKTSIOpb Jlexknusa Pemuts 3apaun
13 | KapOoHOBBIE KHCIIOTHI 2/26 OKTSIOpb Jlexuust Bely4nTh KOHCIIEKT
14 | CnoxxHble 3pUpBHI. 2/28 OKTSIOpb [IpakTrueckoe Pewmnts 3anaun
Kupsbl 3aHATHE
15 | YraeBonasl 2/30 OKTSIOpb Jlexuus 3anucatb

IMPUMEHCHUEC U
BBIYUUTH KOHCIICKT

Pa3nes 4. AzoTcoaepskaniue OpraHu4ecKue coeJHHeHHs

16 | Avurbr

| 2132 |

OKTSIOpb

Jlexuusa

| 3ammcars nenouxy
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peakuuii
17 | AMMHOKHCIIOTBI 2/34 OKTSIOpb [IpakTrueckoe Pewnts 3anaun
3aHsATHE
18 | benku 2/36 HOSIOpB [IpakTnueckoe | BbIyuynTh KOHCIIEKT
3aHsATHE
Pasped. S. BeICOKOMOJIEKY /IS PHBIE COCAUHEHUSA
19 | ITnactmaccel. Kayuyku. 2/38 HOSIOpB [IpakTrueckoe | BlyduTh KOHCIIEKT
BosokHa 3aHATHE
Pa3nen 6. Teopernyeckue 0CHOBBI XUMHUH
11 | CtpoeHue atomMoB 2/40 HOSIOpb Jlexuus BbIyunTh KOHCIIEKT
12 | Ilepuonuyeckuii 3aK0H 2/42 HOSIOpB [IpakTrueckoe OTBeTuTH HA
u [leproanueckas 3aHATHE BOIIPOCHI
CUCTEMA XMMHUYECKHUX
snemenToB J[.1.
Meneneena
13 | Crpoenue BeniecTBa 2/44 HOSIOpB [IpakTrueckoe | BpImoJHUTE 3a1aHuE
3aHATHE
14 | MHuoroobpa3ue 2/46 HOSIOPb Jlexnus BblyunTh KOHCIIEKT
BEIIECTB
15 | XumMuueckue peakiuu 2/48 HOSIOpB [IpakTrueckoe Ocy1iecTBUTh
3aHATHE LIEITOYKHU PeaKkInn
16 | CKkOpOCTh XMMUYECKUX 2/50 HOSIOpB [IpakTrueckoe Ocy1iecTBUTh
peakuun 3aHATHE LEITOYKHU PeaKInun
17 | OxucnureabpHO- 2/52 HOSIOPb Jlexknus Ocy1iecTBUTh
BOCCTaHOBUTEJIbHbBIE LENOYKH peaKuil
peaxkuuu
Pazgea 7. Heopranumueckast Xummsi
18 | Metasibl 2/54 HOSIOpb Jlexnust Pemnts 3amaun
19 | O6mas 2/56 nexadpb Jlexuus BbIyunTh KOHCIIEKT
XapaKTepUCTHKA
METAJIJIOB IJIABHBIX
HNOJrpynn
20 | Obwuas 2/58 nexadpb [IpakTnueckoe Pemmts 3amaun
XapaKTepUCTHKA 3aHATHE
METAaJIOB TOOOYHBIX
NOJrpynin
21 | Hemeramisl 2/60 JeKadpb Jlexuus BainonHuTs 3aganue
22 | CBoiicTBa HEMETAILIIOB 2/62 Jekabpb Jlexknusa Pemmts 3amaun
23 | Obmas 2/64 nexabpb IIpakTueckoe | BbIyduTh KOHCIIEKT
XapaKTepUCTHKA 3aHATHE
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24 | CBa3b Heopranuieckux | 2/66 neKadpb [IpakTnueckoe | BbIyduTh KOHCIIEKT
Y OPraHUYECKUX 3aHATHE
BEIIECTB
Pasznen 8. Xumusi u :Ku3Hb
25 | XuMus 1 KU3Hb 2/68 nexadpb [IpakTueckoe OTBeTuTH HA
3aHATHE BOIIPOCHI
26 | MroroBas 2/70 nexadpb IToBTOPUTH
KOHTPOJIbHas1 padoTa MIPONICHHBIE TEMBI
27 | IlonBeneHne NTOrOB 2/72 Jexadpb IToBTOpUTH
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I ITacnopTt pOHI0B OLIEHOYHBIX CPEACTB

1. O6aacTh NPpUMEHEHUs

®onj oueHouHbIX cpeacTs (POC) npegHazHaueH Uil IPOBEPKU PE3YIbTATOB OCBOCHMUS
aucuuiuinabl bY J1.07 XuMus, BXOASIIEH B COCTaB MPOrpaMMBbl IMOJATOTOBKH CHEUATIUCTOB CPEIHETO
3BEeHA M0 crienuanbHoCTh 25.02.08 Dxenayamayus 6ecnuiomusix aguayuontvlx cucmem. O0beM 4acoB
Ha ayIUTOPHYIO Harpy3Ky Mo AUCIHUIUTHE 72.

2. O0beKTHI OLIECHUBAHUS — Pe3YyJIbTATHI OCBOEHUS M CUMILIUHBI

®OC mo3BOISIET OLEHUTD CISAYIONMINE PE3YIbTAaThl OCBOCHUS TUCIUATIIINHBI:

JINYHOCTHBIX:

Oco3Hanue 00y4aroUMMHCs POCCUUCKOM IPpa)1aHCKOW NASHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHUIO;

Hannaue MmotuBanuu K 00y4eHHIO;

L{enenarpaBieHHOE pa3BUTHE BHYTPEHHUX YOSKICHHUI JTNYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEW ¥ UCTOPUUECKUX TPATUINK 0a30BOM HAYKH XUMUH;

['0TOBHOCTB M CTIOCOOHOCTH 00YYAOIINXCSI PYKOBOJICTBOBATHCS B CBOEH JESITENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIIMMHU LIETIOCTHOM crCTEME XUMUYECKOTO0 00pa30BaHus;

Hanuuue npaBoco3HaHMs SKOJIOTHYECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH
YKU3HEHHBIC TLJIAHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUS» TOCTUTAIOTCS B €IMHCTBE y4eOHOU U
BOCITUTATEIBHOM IESITEIbHOCTH B COOTBETCTBUHU C TYMAaHUCTUUECKUMH, COLUOKYIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU U HJI€AIAMU POCCUHUCKOTO TPAKIaHCKOTO OOIIeCTBa, MPUHATHIMU B
o0IIeCcTBE HOPMaMH U IIPAaBUIIAMHU TIOBEICHHUS, CIIOCOOCTBYIOIIMMH TPOIIECCaM CaMOITO3HAHMS,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIICHUS IMYHOCTH O0YYarOIINXCS.

JIMIHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPEAMETA « XUMUS» OTPAXKAIOT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTUYECKOM NEATEILHOCTH 00YJarOIIUXCS IO peau3alii IPUHATHIX B 00IIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) I'paxknanckoro BOCIMTaHUS:

Oco3HaHus 00yJaromMUMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 005S3aHHOCTEN, YBaXKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

[IpencraBneHus o conuaabHbIX HOPMaXxX U MPaBUIaX MEKINYHOCTHBIX OTHOIICHUHN B KOJUICKTUBE;
['oTOBHOCTH K COBMECTHOI TBOPUECKOMN AESITETLHOCTH MIPH CO3TAHUH YU€OHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CnocoOHOCTH TOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY M apTyMEHTBI APYTUX MPU
aHaJIM3€ pa3INYHbIX BUJOB yUeOHOU NeSTEIbHOCTH;

2) ITaTprOTHYECKOrO BOCIIMTAHHUSA:

[{eHHOCTHOTO OTHOIIIEHUS! K MCTOPUUYECKOMY U HAyYHOMY HacCJIEUI0 OTE€YECTBEHHOW XUMHUH;

yYBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00J1aCTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHS] XUMUHU, OCO3HAHUS
TOTO, YTO JOCTHKEHUSI HAYKH €CTh Pe3YJIbTaT JINTEIbHBIX HaOII0IEHUH, KPOTIOTIUBBIX
AKCIEPUMEHTAIIbHBIX [IOMCKOB, IIOCTOSSHHOTO TPpyZa YYEHBIX U MPAKTUKOB; HHTEpPECA U O3HABATEIbHBIX
MOTHBOB B ITOJIYY€HUHU U MOCIEAYIOIIEM aHaln3€e HHPOPMAIIUHU O NMEPEIOBBIX TOCTHKEHUAX
COBPEMEHHOMN OTEUECTBEHHON XUMUU;

3) JlyXxOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

HpaBcTBeHHOr0 CO3HaHUS, ITUHUECKOTO TOBEICHHS;

CrnocoOHOCTH OIEHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMUUYECKUMHU SIBIICHUSMH, U IPUHUMATH
OCO3HaHHbBIE PEUICHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

['oTOBHOCTH OIIEeHHUBAaTh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPHUILIEH C MO3ULIHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUNA 3TUX MOCTYIIKOB;

4) ®opmupoBaHUs KyJIbTYPhI 340POBBS:

[ToHnMaHusI IEHHOCTEW 3J0POBOTO U GE30MaCHOr0 00pa3a KU3HU, HEOOXOMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;
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CoburoieHust IpaBwIT O€30MACHOTO OOPAIICHHMS ¢ BEIIECTBAMH B OBITY, ITOBCEHEBHOM KU3HU U B
TPYZIOBOM AESATEIBHOCTH;

[TorrMaHUs IEHHOCTH MTPABHII UHANBUIYAILHOTO M KOJUICKTUBHOTO 0€30IIACHOTO TIOBE/ICHUS B
CUTYaLUX, YTPOXKAKOIIUX 30POBBIO U KU3HU JIFOJIEH;

Oco3HaHus OCIEACTBUN U HEMIPUSATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUS:

KoMMyHHUKaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEA0BATEIbCKOM e TEIbHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOW U JPYTUX BUAAX JACSITCIBHOCTH;

VY cTaHOBKM Ha AKTUBHOE YYacTHE B PEIICHUH IPAKTUYECKUX 3a]a4 COLUAIBbHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJbI);

HuTepeca K mpakTHUYECKOMY U3YUYEHHIO PO eccuii pa3TuyHOro poja, B TOM YHCIIe Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH 110 XUMUU;

VYBaxkeHus K TpyAy, JIOIAM TPYy/Ja U pe3yJibTaTaM TPYA0BOH AESATEIbHOCTH;

['OTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIyaTbHOW TPACKTOPUH 00pa3oBaHus, Oyaymieit
npodeccuu U peanus3ai COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JTUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U IOTPEOHOCTEH 00IIeCTRa;

6) DKOJIOrHYECKOr0 BOCIIMTAHUS:

DKOJIOTHYECKH 1€I€CO00Pa3HOTr0 OTHOIIEHUS K MIPUPO/IE, KaK HICTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIe;

[TorrMaHus TIO0ATEHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM, BIUSHUS IKOHOMUIECKIX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHOM CpEIbl;

Oco3Hanust HEOOXOIMMOCTH UCIOJIB30BAHUS JOCTHKEHUN XUMUU JIJIs1 PEIICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHBHOT'O HENPUSITUS JEHCTBUM, MIPUHOCALINX Bpell OKpYXKarolleld IPUPOIHON cpesie, yMEHUSI
MIPOTrHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTHUECKUE TTOCTEACTBUS MIPEANPUHIMAEMbIX IEHCTBUN U
MpeA0TBpaIaTh UX;

Hanuuus pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHHUS, SKOJIOTUYECKON KYJIbTYpBbI, OIbITa
JESTETbHOCTH DKOJIOTMUECKON HANPaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MU B MIO3HABATEIHHOM,
KOMMYHHKATHUBHOM U COLIMATIBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO MPOTUBOCTOSITh
UJE0JI0TUHN XeMopoouu;

7) LleHHOCTN HAYyYHOTO MTO3HAHUS:

CdopMHPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

[TonuManus cielM(puKr XUMUAU KaK HAyKH, OCO3HAHUS €€ poiu B hOPMHUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIIIEHUS, CO3/IaHUU IIEIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MHUpE
KaK O €IMHCTBE MPUPO/IBI U YEJIOBEKA, B MO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHrur mpooiemM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

YoexaéHHocT B 0CO00M 3HAUMMOCTU XUMUU JJI1 COBPEMEHHOMN ITUBUITU3AIINN: B €&
T'YMaHUCTHYECKON HAMPaBIEHHOCTH U BaXKHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepHaIbHOUN KYIbTYPHI,
pelieHu  TII00AIbHBIX MPOOJIEM YCTOMUHUBOTO PAa3BUTHUS YEIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM,
MUIIEBON U IKOJIOTUYECKOM O€30MacCHOCTH, B PA3BUTHUN MEAUIIMHBI, 00ECTIEYCHUH YCIOBUI YCIIEITHOTO
TPpyZia ¥ SKOJOTUYECKH KOM(POPTHOMN KU3HU KAXKJIOTO WICHA 00IIeCTBa;

EcTecTBeHHO-HAay4YHON T'PaMOTHOCTH: TOHMMAaHUS CYITHOCTH METOJI0B MTO3HAHMS, UCTIOIb3YEMBbIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOIh30BaTh MOTydaeMble 3HAHUS JTsl aHAIN3a U O0BSICHEHUS
SIBIIGHU OKPYKAIOIIIEro MUPA U MIPOUCXOSAIINX B HEM U3MEHEHHI, YMEHUS JIeNlaTh 000CHOBAHHBIE
3aKJTIOYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEJIBIO TTOJIYICHHS TOCTOBEPHBIX
BBIBOJIOB;

CnocoOHOCTH CaMOCTOSITETFHO HCTIOIB30BaTh XUMUYECKHUE 3HAHUS VIS pelIeHus poOieM B
peanbHBIX KU3HEHHBIX CUTYaIIMIX;

HNHTepeca K TO3HAHUIO U UCCIIEIOBATENBCKOM AESITEIBHOCTH;
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TOTOBHOCTH U CIIOCOOHOCTH K HETMPEPHIBHOMY 00Pa30BaHUIO M CaMO0OPa30BaHUIO, K AKTUBHOMY
MIOJIyYEHHIO HOBBIX 3HAHUI 110 XMMHUH B COOTBETCTBHUHM C )KU3HEHHBIMU ITOTPEOHOCTAMU;
HuTtepeca k 0COOCHHOCTSM TPY/la B Pa3InuHbIX chepax NpodeccHoHaNbHON AeSTEIbHOCTH.

MeTanpeIMeTHBIX: 3HAYMMbIC TS (POPMHUPOBAHHS MHUPOBO33pEHHsI 00yYarOLHXCsI
MEKAUCIUILTMHAPHBIE (MEKIPEIMETHBIE) O0IIeHAYYHBIE TIOHSTHUS, OTPAYKAIOIIHE IIETIOCTHOCTh HAyYHOM
KapTUHBI MUpPA ¥ CHEHU(PHUKY METOJIOB TIO3HAHMUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, PHEPTHSI, IBICHHE, IPOIECC, CUCTEMa, HayuHbIH (aKT, MPUHIKII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUsl, UCCIICIOBAaHKUE, HAOIOICHHE, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHuBepcanbHble yueOHbIC IeicTBU (TI03HABATEIbHbIC, KOMMYHUKATHBHBIC, PETYJISTUBHBIC),
obecrnieunBaromye GopMUPOBaHKUE PYHKIIMOHATBHOW T'PAMOTHOCTH U COLIMAILHON KOMIIETCHIIUH
0o0yJaronmxcs;

Crioco6HOCTh 00yUarOIKXCSI UCIIOIB30BATH OCBOCHHBIE MEXTUCIIUITIIMHAPHEIE,
MHPOBO33PEHYECKUE 3HAHHSI U YHUBEPCAIbHBIC YUeOHbIE ICHCTBUS B TO3HABATEILHON U COL[MATIBHON
MPaKTHKE.

MeranpenmeTHbie pe3yIbTaThl OTPAKAIOT OBJIA/ICHHE YHHBEPCAIBHBIMU YUE€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATHBHBIMU M PETYJIATUBHBIMU JCHCTBUSMH.

IMo3naBaTe/IbHBIE YHUBEpPCAJIbHBIE YUeOHbIE TeliCTBUS

Ba3oBble Joruyeckue aeiicTBUA:

CaMOCTOATENIFHO (POPMYJIUPOBATH U aKTYaJIM3UPOBATh MIPOOIEMY, BCECTOPOHHE €€
paccMmarpuBaTh;

OIIPEICTIATH e JeITEIILHOCTH, 3a/1aBas HapaMeTphl U KPUTEPHU HX TOCTHIKEHHUS, COOTHOCUTD
PE3YJIbTAThI JCATEIILHOCTH C MOCTABICHHBIMU 1ICIISIMU;

UCIIOJIb30BATh IIPH OCBOCHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS — BBIICISATh
XapaKTepHbIC MPU3HAKK TOHITUHN U YCTAHABIMBATh UX B3aMMOCBSI3b, HCIIOJIh30BATh COOTBETCTBYIOIIUEC
HOHSTHSA 7151 OOBSICHEHHS OT/ACIBHBIX (DAaKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHMS Y KPUTEPUH VIS KITACCH(DUKAIIMH BEIIECTB M XMMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSA3U MEXy N3y4aeMbIMU SBJICHUSMH;

CTPOUTD JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, ICTyKTUBHBIC, TI0 AaHAJIOTUH ), BBISIBIISTH
3aKOHOMEPHOCTH M IPOTUBOPEYHS B pACCMAaTPUBAEMBIX SBJICHUSX, POPMYITHPOBATH BBIBOJIBI U
3aKJTFOUCHHUS;

NPUMEHSTH B IPOIIECCe TIO3HAHMS, HCIIOJIb3YeMble B XUMHU CHMBOJIMUECKHE (3HAKOBBIEC) MOJICIH,
npeoOpa3oBBIBATH MOJICIBHBIC TPEIICTABICHUS — XUMUYCCKUHN 3HAK (CUMBOJ) 3JIECMEHTA, XUMHYECKas
¢dopmyna, ypaBHEHHE XUMHUUECKON PEaKINU — IIPH PELICHUH y4eOHBIX MO3HABATENBHBIX U
MPaKTHYECKHX 3a/1a4, IPUMEHSTh Ha3BaHHbBIC MOJICIIbHBIC TIPEACTABIICHHUS JIJIs BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKITHH.

Ba3oBble uccienoBaTe/ibCKue qeiiCTBUS:

BJIaZIETh OCHOBAaMU METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUYECKHUX PEaKIIHii;

(bopMyTHpPOBATH LIENU U 33a49H UCCIICOBAHMS, HCIIOIb30BaTh MOCTABICHHBIC H CAMOCTOSTEILHO
copMyIHpOBaHHEIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHKSI M OCHOBBI JUTS ()OPMUPOBAHHUS
THITOTE3bI TI0 MIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CY)KICHUIA,

BJIaJICTh HABBIKAMHU CAaMOCTOSITEIBHOTO TUIAHMPOBAHHS U TPOBEICHHUS YICHUIECKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOI0M IPOIIECCa, CAaMOCTOSATEILHO
MPOTHO3UPOBATH €TO PE3yJIbTaT, (HOPMYINPOBATH OOOOLICHHUS M BBIBOJIBI OTHOCHTEIBEHO JOCTOBEPHOCTH
PE3yJIbTAaTOB UCCIIEIOBAHMUS, COCTABIATh 000CHOBAHHBIH OTYET O MPOJIeTaHHON padoTe;

NPUOOPETATH OMBIT YYCHUYIECKOW HCCIIEA0BATEIbCKON U IPOSKTHOM AEATEbHOCTH, IPOSIBIISThH
CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1ad,
MPUMEHEHHIO PA3IIMYHBIX METOI0B TIO3HAHHSI.

Pabora ¢ undopmaumeii:

OPHEHTHPOBAThCS B PA3IMYHBIX HCTOYHUKAX HH(OpMALUK (HAyYHO-TIONYIISIPHAsS JINTepaTypa
XHMHUYECKOTO COJIEPKAHUSs, CIIPABOYHbIC TIOCOOUs, pecypchl MIHTepHeTa), aHanu3upoBaTh HH(GOPMAIIHIO
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Pa3NUYHBIX BUIOB U (OPM MPECTABICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

(dbopMyIHpoOBaTh 3aPOCH] U TPUMEHSATH Pa3IMYHbIE METOIbI IIPU TIOMCKE U 0TOOpe HH(pOpMAIIHH,
HE0OXO0IMMOM TSI BHITIOJIHEHUST y4EOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

nproOpeTaTh ONBIT UCIIOIB30BAaHMS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIbHYIO (POpMY IpeCTaBIeHUs HHPOPMALIUH (CXEMBI,
rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJACTBA MPH paboTe C XUMHUECKOW HHPOpMaLneit:
MIPUMEHSTHh MEXKIpeIMeTHbIC (PU3NYECKUEe U MAaTEMAaTUUYECKHE) 3HAKH U CUMBOJIBI, POPMYJIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BAaTh U MPeoOpa30oBbhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISITHOCTH.

KoMMyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBUSA:

3aJjaBaTh BOMPOCHI MO CYIIECTBY 00CYkK/1aeMOIl TeMbI B XOJI€ TUAJIOTa U/WUJIH TUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYITHUPOBATH CBOU MPEIOKEHHUS] OTHOCUTEIHHO BBIIOJHEHUS PEIOKEHHON
3a/1a4u;

BBICTYIIaTh C [IPE3EHTAIEN PE3yJIbTaTOB 03HABATEIbHON JEATEIbHOCTH, IOTYYEHHBIX
CaMOCTOSITENILHO MU COBMECTHO CO CBEPCTHUKAMU IIPH BBHITOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
MIPaKTUYECKON pabOTHI IO UCCIIEJOBAHUIO CBOWCTB M3Y4aE€MbIX BEILLECTB, peasIn3alii yueOHOTo MPOEKTa
1 (OPMYIIMPOBATH BBHIBOJBI MO Pe3yIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM COTIACOBAHUS
MO3UIIMK B XO/I€ 0OCY>KJIeHUS U 0OMEHa MHEHUSIMH.

PeryasiTuBHble YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYLLECTBIISITH CBOIO [T03HABATENIBHYIO AESITENbHOCTD,
omnpenensis e€ ey U 3a1a4u, KOHTPOIUPOBATh U 10 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
IpeyaraéMblii aIrOpUuT™ AEMCTBUI NP BBIIIOJIHEHUHU YUEOHBIX U UCCIIEOBATEILCKUX 3a/1a4, BHIOMPATh
Hau6osee 3QPeKTUBHBIN CIOCO0 UX pelIeHHs ¢ YUETOM MOJIYyYeHUS HOBBIX 3HAHUH O BEIeCTBaX U
XUMHUYECKHUX PEAKLIMSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH AESITETbHOCTA HA OCHOBE CaMOaHAJIN3a U CAMOOIEHKH.

NpeAMeTHBIX: IPEIMETHBIE PE3yJbTaThl OCBOCHUS Kypca «Oprannueckas XMMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUUYECKON COCTABJISIFOIIEH €CTECTBEHHO- HAyYHOM
KapTUHBI MUPA, POJIM XUMHUH B MIO3HAHUU SIBICHUH MPUPOABI, B JOPMUPOBAHUU MBILIUICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (DYHKIIMOHATLHON TPaMOTHOCTH, HEOOXOIUMOM /IJIs1 PEIICHHSI MPAKTUYECKUX 3a71a9 U
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CUCTEMOW XUMHYECKUX 3HAHUM, KOTOPAs BKJIFOYAET: OCHOBOIIOIATAIOIINAE IOHSITHUS
(XUMUYECKUl 2IEMEHT, aTOM, JIEKTPOHHAs! 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIFHOCTD, XUMUYECKAs CBSI3b, CTPYKTYpHas (popmyia (pa3BEpHyTas U COKpaIIEHHAs ),
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIN 00BEM, YTIEPOAHBIN cKeneT, GyHKIIMOHATIbHAS TPy, paJuKall,
M30MepHsl, U30MEPBI, TOMOJIOTHYECKHUH PsiJl, TOMOJIOTH, YIVIEBOIOPObI, KUCIOPOI U a30TCOAEPIKAIINE
COEIMHEHUS, MOHOMED, TIOIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COSTUHEHMS ); TEOPUU U
3aKOHBI (TEOpUs CTPOSHUS opraHudeckux BemiecTB A.M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHIA S3bIK XUMHUH; MUPOBO33PEHUECKHE 3HAHUS, JICIKAIIHE B
OCHOBE MTOHUMAHUS MIPUUYNHHOCTH U CUCTEMHOCTH XUMUYECKHUX SBJICHUM, (DAKTOIOTHUECKHUE CBEACHUS O
CBOMCTBAxX, COCTaBe, MOTYYCHUH U OE30MMaCHOM HCIIOIH30BAHUH BAKHEHIIINX OPTaHUUECKUX BEIIECTB B
OBITY ¥ IPAKTHYECKOM IEATEILHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTepHbIe IPU3HAKU TIOHATUH, YCTAaHABIUBATH UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHUS IPU OMMUCAHUU COCTaBa, CTPOCHHS U
MPEBPALLEHUN OPTaHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTHh YMEHHUN HCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOM) (GOpMYIT OpraHuYeCKIX BEUIECTB U
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ypaBHEHUN XUMUYECKUX PEAKIUH, U3rOTABIMBATh MOJIET MOJIEKYJl OPraHUYECKUX BEIECTB JIJIsi
WUTIOCTPAIMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIC)KHOCTh H3yUYEHHBIX OPTAaHUICCKUX
BELIECTB 110 UX COCTaBY U CTPOCHHUIO K OIpeIeIEHHOMY KIlacCy/TpyIime

COeIMHEHUH (YII1€BOI0PObl, KUCIOPO U a30TCOAEPKAIINE COEAUHEHNUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS ), 1aBaTh UM Ha3BaHUs 1Mo cuctemMatndeckoi HomeHkiatype (IUPAC), a Taxxe nmpuBOInTh
TPUBUAJILHBIC HA3BAHUS OTJEIBHBIX OPraHUYECKUX BEUIECTB (3TUIICH, TPOIUIICH, alleTUJICH,
STWJICHIJIMKOJIb, MNIHLEPHH, GeHo1, hopManbaeru, aleTalbIerul, MypaBbiuHas KUCIOTa, YKCYCHAs
KHCJIOTa, OJICMHOBAs! KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmal, LeJUIiI03a,
TJIMIIVH),

c(OpPMUPOBAHHOCTH YMEHUS OTPEACIISATH BUIBl XUMUUECKOU CBSI3U B OPTAaHHUECKUX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTH YMEHUS IPUMEHSTH TIOJIOKEHHUSI TCOPUH CTPOCHUS OPTaHMYECKUX BEIICCTB
A.M. BytiepoBa 151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOSHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEepPU30BaTh COCTAB, CTPOCHHUE, PU3NYECKUE U XUMHUUECKHE
CBOMCTBA TUIIUYHBIX MPEACTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIECTB (METaH, 3TaH,
STHJICH, IPOMUIIEH, alleTujeH, Oyraauen-1,3, metunoyraauen- 1,3, 6eH301, METaHOJ, STaHOII,
STWIECHIJIMKOJIb, NIULEPHUH, (EHOII, alleTallbJern]], MypaBbHHAs U YKCYCHAsI KUCIIOTBI, TJIIOK034,
Kpaxmall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIO0Ta), HILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXAY HUMHU
YPaBHCHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI C HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUHUKU YTIEBOJIOPOIHOTO CHIPhS (HEPTD,
MIPUPOJIHBIH ra3, yrojp), CiocoObl UX MEpepadOTKU U MPAKTUUECKOE TPUMEHEHNE IPOAYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHU MTPOBOIUTH BHIYUCIICHUS TI0 XUMUUYECKUM YPaBHEHUSIM (MACCHI,
00BbEMa, KOJTMYECTBa UCXOAHOTO BEUIECTBA WU MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB HJIA MMPOJAYKTOB PEAKIINH );

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOI 3HAaHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MMO3HAHMS, UCTIOIB3YEMbIX B XUMHH MPU W3YYCHUU BEIIECTB U XMMUYECKUX SIBJIEHUH (HaOII0IeHuE,
H3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE ), UCIIOIB30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIS
MIPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

c(hopMUPOBAHHOCTHh YMEHHUN COOJIIOIaTh MPaBHJIA TTOJIH30BAHUS XUMUYECKON TTOCYI0N 1
n1abopaTopHBIM 000pyIOBAaHUEM, a TaKXKe MpaBuiia OOpaIIeHHs ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOJHIATh XUMHUUYECKHUI SKCIIEPUMEHT
(mpeBpallleHUs1 OpraHMYECKUX BEIIECTB IPU HarpEBaHUH, TIOJYyUEHHE STUJICHA U U3YUYEHUE €r0 CBONCTB,
KaueCTBEHHBIE PEAKIIMN OPTaHUYECKUX BEUIECTB, JeHATYpallus OSIKOB MMPU HArPeBaHHH, [BETHBIC
peakiuu 6EKOB) B COOTBETCTBUU C TIPaBUJIaMHU TEXHUKH O€30MaCHOCTH MPU 0OpaIeHUH ¢ BEIIECTBAMU
1 1a00opaTOPHBIM 000PYAOBaHUEM, IPECTABNIATH PE3YIbTAThl XUMHUUECKOTO SKCIIEpUMEHTa B hopMe
3aMCH YPaBHEHUM COOTBETCTBYIONIUX peaKIuii U (OpPMYITUPOBATH BHIBOJIBI HA OCHOBE ITUX
pe3ynbTaTOB;

c(hOopMUPOBAHHOCTh YMEHUM KPUTHUECKH aHATM3UPOBATh XUMHUUECKYIO HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBA MaccoBoil nH(popmaiiu, UHTEpHET U APYrux);

c(hOopMUPOBAHHOCTh YMEHUM COOJIIOIATh MPABHIIa YKOJOTHYECKH 1IeTIECO00Pa3HOT0 MTOBEICHNUS B
OBITY U TPY/AOBOI IEATEIHHOCTH B IENISIX COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAOIIEH PUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3AEUCTBUS Ha )KMBBIE OPIaHU3MbI ONIPEACIEHHBIX OPraHUYECKUX
BEIeCTB, MOHMUMas cMbIc nokaszarens [1JIK, moscHsATh Ha mpuMepax crocoObl yMEHbBIIICHUS U
MPeIOTBPALEHHS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M UEJIOBEKa;

JUTSL 00YYArOIIUXCS C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE MPUMEHSITH 3HAHUS
00 OCHOBHBIX JJOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYCCKUX SIBJICHUH;
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JUTSI CTITIBIX M CTTA00BUISAIINX O0YYAIONINXCS: YMEHHE UCIIOJIb30BaTh Pelbe(hHO TOUCUHYIO
cucteMy obo3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

[TpenmeTHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHuYecKasi XUMHsD OTPaXaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O XUMHUECKOI COCTaBIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBIICHUN MPUPOABI, B POPMUPOBAHUN MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ QYHKIIMOHATIBHONU IPaMOTHOCTH, HEOOXOIUMOM [T pEIIeHUs TPAKTHUECKUX 3aad U
HKOJIOTUYECKHA OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN Cpe/Ie;

BJIQJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUM, KOTOPask BKJIIFOYAET: OCHOBOIIOJIATAOIINE [TOHATHUS
(XMMHYECKHUI 3JIEeMEHT, aTOM, H30TOII, S-, P-, d- 3JIEKTPOHHBIE OpOUTAIN ATOMOB, HOH, MOJIEKYJIA, MOJIb,
MOJIAPHBINA 00BEM, BAJIEGHTHOCTD, AJIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas CBS3b
(xoBaJIeHTHAas1, HOHHAs!, METAJUINYECKAs!, BOJOPO/IHASA), KPUCTAJUINYECKAs PEIUETKA, TUIIBI XUMUUYECKUX
peakiuii, pacTBOP, SJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTUUECKAS TUCCOLUALS, OKUCIUTEND,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUUYECKOMN peaKklMy, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (T€OpuUs
3JEKTPOJUTUYECKON AUCCOLMALNY, Tepuoandeckuii 3akon /.M. MenzaeneeBa, 3aKOH COXpaHEHHS MACChI
BELIECTB, 3aKOH COXPAHEHUS U MIPEBPALLEHUS SJHEPTUU [TPU XUMUUECKHUX PEAKIMIX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMHUH, MUPOBO33PEHUECKHUE 3HAHUS, JIEXKAIIUE B OCHOBE TOHUMaHUs
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SBICHHUM, (PAaKTOIOTHUECKUE CBEJCHHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH 1 0€30IaCHOM UCIOJIb30BaHUU BAKHEUIITUX HEOPTraHMUECKUX BEIIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepHbIe MPU3HAKU OHATUHN, YCTAaHABIUBATD UX
B3alMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIIME [TOHATHUS PU ONMCAHUU HEOPTaHUYECKUX BEILLECTB U UX
MpEeBpaIlCHU;

c(OpPMHPOBAHHOCTH YMEHUI UCIOIB30BATh XUMHUYECKYIO0 CHMBOJIUKY JUISI COCTABJICHUS (POPMYIT
BEIIECTB U YPaBHEHUN XMMHUECKUX peakluii, cuctemarndeckyro HomeHknatypy (IUPAC) u
TPUBUAJIbHBIC HA3BAHUS OT/EJIbHBIX HEOPIraHUUECKUX BEIECTB (YrapHbIi ra3, yrileKMCiblil ra3, aMMHaK,
raméHasi U3BeCThb, HeranéHasi U3BECTh, IUTHEBAs COJA, MUPUT U JIPYTHE);

c(OpMHUPOBAHHOCTh YMEHUH OIPENEIATh BAJIEGHTHOCTb U CTENEHb OKUCICHUSI XUMHUUECKHUX
AJIEMEHTOB B COSJMHEHHSIX PA3IMYHOTO COCTaBa, BUJl XUMHUUYECKOM CBsI3U (KOBaJIEHTHAs!, HIOHHAs,
MeTaJlJIN4ecKasi, BOAOPOJIHAS) B COEAMHEHUSX, TUIl KPUCTAITIMYECKON PEeMIETKH KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJNEKyIIsipHAsl, HIOHHAs, METaJNINYEeCKas), XapaKTep Cpebl B BOJAHBIX PaCTBOpax
HEOPraHWYECKUX COCIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAAIEKHOCTh HEOPTAHUYECKUX BEIECTB MO UX
COCTaBY K OIpeeEHHOMY KJIacCy/TpyIIe COeIMHEHUH (MIPOCThIe BEIIECTBA — METAJIbI U HEMETAJLJIbI,
OKCH/IbI, OCHOBAaHHUSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCHIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHUM PaCKpBhIBATh CMBICI Tiepuoanueckoro 3akona /.M. Menneneesa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BACHUTEIbHYIO M TPOrHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh ANEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHUX
aneMmeHToB 1—4 nepuonos [lepuoauueckoii cuctemsl xXumuueckux anemenToB .M. Menneneesa,
UCIOJIb3YS TIOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATINY», «IHEPTETUUECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEIMHEHHH 10 MepHoJiaM 1
rpynmaM [lepuoandeckoil cucreMbl XuMU4YecKux ieMeHToB /(.M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBONCTBA
HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HOATBEPKIATh CYIIECTBOBAHNE T€HETUUECKON CBS3H
MEXy HEOPTaHMUECKMMU BELIECTBAMHU C MOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMUYECKUE PEAKIIUU TIO0 PA3TMYHBIM
MpU3HaKaM (YHCITY ¥ COCTaBy pearupyrouux BelecTB, TEIIOBOMY 3P PEeKTy peakiiuu, U3MEHEHHIO
CTETeHeW OKUCIICHUS SJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTABJIATh YPAaBHEHUSI pEaKUi pa3InYHbIX TUIIOB, TOJHbBIE U
COKpalIEHHbIE YpaBHEHUS peaKIMii IOHHOTO 00MeHa, YUUTHIBAsI YCIOBUS, MPU KOTOPBIX 3TH PEAKIIHH
UIYT 10 KOHIIA;
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c(hOpMUPOBAHHOCTh YMEHUH MPOBOJAUTH PEAKIIHH, TTOATBEPKIAIOINE KAYeCTBEHHBIN COCTAB
Pa3IMYHbIX HEOPTaHUUYECKUX BEIIECTB, PaCIIO3HABATH OMBITHHIM ITyTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKUCIUTENIbHO- BOCCTAHOBUTEIbHBIX
PeaKIHii TOCPEACTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

c(hOpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIUH OT
pa3nuYHBIX (DaKTOPOB; XapaKTep CMEIIEHUSI XUMUIECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (mpunnun Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh XUMHUECKHUE MTPOIIECCHI, JISKAIIHE B OCHOBE
MIPOMBIIIIJICHHOTO MOJIy4Y€HHUsI CEPHOM KUCIOThI, aMMHaKa, a Takyke CPOPMUPOBAHHOCTH MPEACTABICHUI
00 O0IIMX HAYYHBIX MPUHIIUTIAX U IKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO IMTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUThH BBIUMCIICHUS C UCTIOJIb30BAHUEM MOHATHUS «MAacCOBast
JI0JIsl BEIIECTBA B PACTBOPEY, O0BEMHBIX OTHOIIECHUH ra30B MPH XUMHYECKHUX PEaKIHIX, MACChI
BelIeCcTBa UM 00BbEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce UM 00bEMY OJJHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO A((eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHCHHUS
MAaccChl BEUIECTB, MPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIFOIaTh TIPABHIIA TIOJIB30BAHUS XUMUYECKOU MOCYION U
n1abopaTopHBIM 000pYyIOBAaHUEM, a TAKXKe MpaBuia OOpaIleHHsl ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOJHATh XUMHUUYECKHUI SKCIIEPUMEHT
(paznokeHue nepoKcua BoJopo/ia B IPUCYTCTBUM KaTallM3aTopa, ONPeIeIeHUE CPEllbl pACTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHANKATOPA, BIUSHUE PA3UYHBIX (DAKTOPOB HAa CKOPOCTh
XUMHUYECKON PEeaKIu, PeaKIui HOHHOTO OOMEHa, KaueCTBEHHbBIE PEaKIUM Ha CyJb(aT-, KapOoHaT- U
XJIOPUI-AaHUOHBI, HA KATHOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMaM «MeTaib» u
«Hemerambi») B COOTBETCTBUH C ITPABWIIAMU TEXHUKH 0€30ITACHOCTH TPU OOPAIEHUH C BEIECTBAMH H
1abopaToOpHBIM 000PYIOBAaHUEM, MIPEACTABIAThH PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (hopme
3aIMCH YPaBHEHUH COOTBETCTBYIONIUX PEAKIIUN M POPMYITHUPOBATH BBIBOIBI HA OCHOBE ATHX
PE3yIbTaTOB;

c(hOopMUPOBAHHOCTh YMEHUM KPUTUUECKH aHATU3UPOBATh XUMHUUECKYI0 HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBO KOMMYHUKaLUU, IHTepHET u Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOIaTh MPABUIIA YKOJIOTHYECKH 11€TIECO00Pa3HOTO MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IIENISIX COXPAaHEHUS CBOETO 3/I0POBbsS U OKPYKAOIIEH MPUPOTHOM
Cpelibl, 0CO3HABAaTh OMMACHOCTh BO3CHCTBUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbica nokaszarens [1JIK, mosicHsATs Ha mpuMepax crnocoObl YMEHBIICHUS U MTPEIOTBPALICHUS X
BpPETHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa;

JUTSL 00YYArOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbS: YMEHHUE TPUMEHSTh 3HAHUSI
00 OCHOBHBIX JJOCTYITHBIX METOJIaX MMO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUH;

JUTSL CTIETIBIX M CTTa00BUISAIINX O0YYArOIINXCs: YMEHHE UCIIONIb30BaTh Pelbe(hHO TOUEUHYIO
cucremy obo3nauenuii JI. bpaitis muist 3anvcu XuMHIecKux Gopmyi.

3 ®opMbl KOHTPOJISA M OLICHKH Pe3y/1bTATOB OCBOCHUS AU CHHMIIIMHBI

KOHTpoIIb 1 O11eHKA PE3YyNBTATOB OCBOEHHUS — 3TO BBIBIICHHE, N3MEPEHUE U OLICHUBAHUE
pPe3yiabTaTOB OCBOCHHUS TUCLIUILIAHEIL.

B cooTtBercTBUU ¢ yueOHBIM MIaHOM cneruanbHocTh 25.02.08 Dxcnnyamayus becnuiomuvix
asuayuoHHvIX cucmem, padbodet mporpamMmoit qucuuiuinabl BY J1.07 Xumus npeaycMaTpuBaeTcs
TEKYIINH U TPOMEKYTOUHBIA KOHTPOJIb PE3YJIBTATOB OCBOCHUSI.

3.1 ®opMbI TeKyl1ero KOHTPOJIs

Texymuii KOHTPOJIb YCIIEBAEMOCTH IPEACTABISIET COOOM MPOBEPKY YCBOEHUS Y4€OHOTO
MaTepHaa, peryjasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUs.
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Texymuii KOHTPOJIb PE3yAbTATOB OCBOCHUS AUCIUILTUHBI B COOTBETCTBUHU C paboueit
IIPOrpaMMOM U KaJIEHJAPHO-TEMAaTHYECKUM IIAHOM ITPOUCXOUT IPU UCIOIb30BAaHUM CIIEAYIOLINX
00s13aTeNBbHBIX (POPM KOHTPOJIS:

— GbINOIHEHUE U 3aWuma NPaKmuyeckux pabom,

- NPOBEPKA BbLINOIHEHUSI CAMOCMOAMENbHOU PAbOMbL CIYOEHMOS,

- NPOBePKa GbINONIHEHUSL KOHMPOIbHLIX PAOOM.

Bo Bpems npoBenieHNs y4eOHBIX 3aHATHH JOMOJHUTEIHHO HCIIONB3YIOTCS CIIEeAYIoNIe (POPMBI
TEKYILETro KOHTPOJIS — YCMHbLU ONpoc, peuieHue 3a0ay, mecmupo8anue no memam omoenbHblx 3aHAmull.

Bbino/iHeHHe U 3a1IUTA NPAKTHYECKUX PadoT. [IpakTrueckue paboThl MPOBOAATCS C LEIBIO
YCBOEHHUS U 3aKpEIUICHHs pe3yIbTaTOB OCBOECHUS AUCLUILINHBL. B Xo/1e npakTuueckoil paboThl
00y4aroIuecst y4aTcsi UCHOIb308AMb (hOPMYIbl, AHATUSUPOBAMb NOLYYEHHbBLE PE3YIbIMambl U 0e1amy
8b1600bI, ONUPAACL HA MEOPeMmuYecKue sSHaHusl.

CrucoK MpakTUYeCKuX padoT:

e [Ipaktuueckas padora Nel «Teopust cTpoeHHs opraHuveckux coequuenuid A.M. bytiepoBay
[TpakTrueckas padota No2 «IlIpenenbHble YII€BOIOPOIbI: AIKAHBI

[IpakTuueckas padota Ne3 «HenpenenbHbIe YIII€BOIOPOIbI: AIIKUHBI

[Tpaktuyeckas pabora Ne4 «lIpupoaHbie HCTOYHUKH YTIIEBOAOPOAOB U UX IepepadboTKay
[IpakTuueckas padota NoS5 «OnHOATOMHBIE CITUPTHI

[IpakTuueckas padota Ne6 «DeHob»

[Tpaktuyeckas pabora Ne7 «Cnoxublie 3¢upsl. Kupbi»

[IpakTuueckas padota No§ « AMUHOKUCIOTBI»

[IpakTuueckas padora No9 «benku»

IIpaktuueckas padora NelO «[lnactmaccsl. Kayuyku. Bomokna»

ITpakTuueckas padora Nell «Ilepuoanyeckuii 3akoH u [lepuonndeckas cucreMa XUMHUECKUX
anemenToB .M. MenaeneeBa»

[IpakTuueckas padora Nel2 «CtpoeHue BemecTBa»

[Ipaktrueckas padota Nel3 «XuUMHUECKHE PEAKIIUNY

[IpakTuueckas padora Nel4 «CkopocTh XMMHUUECKUX PEAKIIUM»

ITpakTryeckas pabora Nel5 «O01mas XxapakTeprucTUKa METANIOB MOOOYHBIX MOATPYIIID)
[TpakTruyeckas pabora Nel6 «O01mas XxapakTeprucTUKa HEMETAIJIOB)

ITpakTryeckas padora Nel7 «CBsi3b HEOPraHMUECKUX U OPTaHMUYECKUX BEILECTBY
[TpakTruyeckas pabora Nel8 «XuMus v KU3Hb»

CO,Z[ep)KaHI/IC, 9Tallbl MPOBCACHUS U KPUTCPUH OLUCHUBAHUA ITPAKTUICCKUX pa60T MMpEACTABJICHBI
B MCTOAMYCCKUX YKa3aHUAX 110 MPOBCACHUIO IMPAKTHYCCKUX pa60T.

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

Ileab: 03HAKOMUTBCS C OCHOBHBIMU MPEATNIOCHUIKAMU CO3aHMsI TEOPUN CTPOEHUSI OPraHUYECKUX
coennHeHnit A.M. byrnepoBa. PaccMoTpeTs OCHOBHBIE ITOJI0KEHUS TEOPHUH.

Teopust XUMHUYECKOTO CTPOEHUSI OPTaHUUECKUX COEAMHEHUN PACKPHIBAET 3aKOHOMEPHOCTHU U
MOPSIOK CBSI3U aTOMOB JIPYT C APYroM B MoJiekyinax. Pazpaborana A.M. byrnepossim B 1861T.

OCHOBHBbIE MOJI0KEHUS TEOPHUH.

1. ATOMBI B MOJIEKYJIaX OPIraHUYECKUX BEIIECTB COCTUHEHBI MKy CO00M XMMUYECKHUMHU CBA3SIMU

B ONPEJIEIIEHHOM MMOCIIeI0BATEIbHOCTH COTIACHO UX BAJIEHTHOCTH. YTJIEPOJ] B OPTaHUYECKUX

COEMHEHUSX BCET/1a YETHIPEXBAJICHTEH.

®opMyJibl CTPOECHUS:

a) CTPYKTYpHas (opMyJia - ONUCHIBAET MOPSAJOK COETUHEHNS aTOMOB B MOJIEKYJIE, T.€. €€
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XUMHYECKOE CTPOCHHE. XMMHUYECKHE CBS3U B CTPYKTYPHOU (hopMyIie n300paxaroT ueproukamu. CBs3b
MEX/1y BOJIOPOJIOM U JIPYTUMHU aTOMaMH OOBIYHO HE yKa3bIBaeTcs (Takue (OpMyJibl Ha3bIBAIOTCS
COKpAIIeHHBIMU CTPYKTYPHBIMU).

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

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

0) moaekysipHas (0pyrro) popmyna C4H;o, moKa3bIBaeT TOJBKO, KAKHE DJIEMEHTHI U B KAKOM

COOTHOIICHHH BXOAAT B COCTAB BCIIIECCTBA (T.e. Ka4eCTBEHHBIM M KOJIUYECTBEHHBINA 3JIEMEHTHBIN COCTaB),
HO HC OTpaXacT nopAaKa CBA3bIBAHKUA aTOMOB.

2.

CBoiicTBa OPraHUYECKUX BEILECTB 3aBUCAT HE TOJIBKO OT UX KAYECTBEHHOT'O U KOJIMYECTBEHHOTO
COCTaBa, HO U OT MOPSIKA UX PACIIOJIOKEHHSI AaTOMOB B MOJIEKYJIE, T.€. OT XUMHUYECKOTI'0 CTPOCHUS
MOJICKYJIBI.

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

MOCJIE0BATEIbHOCTh CBI3EH

CH;— CH,—CH,—CHj CH3—C|]H—CH3
OyTaH CH;
n300yTaH

2.1. CiocoGHOCTh aTOMOB YIJIepoJia COSANHSITHCS B PA3IMYHOM MOPSAKE APYT C JPYTOM U C

aToOMaMM JPpYTIux 23JICMCHTOB, 06YCJIOBJII/IBaeT SABJICHUEC U30MepUU.

2.

3,
4,

BemiecTBa, nMerolue 0JuHAKOBBIM KOJMYECTBEHHBIN U KaYECTBEHHBIH COCTaB MOJIEKYII, HO
pa3IMyHOE XUMHUYECKOE CTPOCHHE U CBOMCTBA HA3bIBAIOTCSI H30MEPAMH.

Cyl1iecTByeT 1Ba OCHOBHBIX THUIIA H30MEPUU — CIMPYKMYPHAS N NPOCMPAHCMBEHHAS.
Cmpykmyphas ©30MepHsl OTIPEIEISIETCS PA3TMYHBIM TOPSIIKOM COSTUHEHUS aTOMOB B MOJIEKYJIE.
PaznuuaroT Tpu BUAA CTPYKTYPHON M30MEpPHUM:

BH/JI N30MEPUH, CBI3aHHBIN C U3MEHEHHUE CTPOCHHUSI YTIJIEPOTHON LTI, HA3bIBACTCS U30Mepueti
yenepooHoeo ckenema (M30MepueH 1eTH).

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

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

Oyren-1 OyTeH-2

Medickaaccosas uzomepus. I3omepbl IMEIOT OIMHAKOBYIO MOJIEKYJISIpHYIO (hOpMYITy, HO
OTHOCATCSI K Pa3HbIM KJIacCaM OPraHUYEeCKUX coenrnHeHuid. Harmpumep, 3STUIOBBIN cIUpT U
JTUMETUIIOBBIN 3pup oTBedaroT hopmyne C,HgO:

CH; - CH, - OH CH; -0 -CHs

cnupm Tyy,= +78,4°C apup  Tn=-23,7°C

Ilpocmpancmeennas uzomepusi 0OyCIOBIMBACTCS PA3TMYHBIM PACTIONOKEHUEM aTOMOB U TPYIITT
aTOMOB B IIPOCTPAHCTBE.

[IpocTpancTBeHHAs N30MEPHS TTOIPA3ICTAETCS HA: a) TEOMETPUUIECKYIO (yuc- U mpauc-

I/I3OMCpI/IIO), OHa BO3MOKHA IIPHU HAJTMIUU JIBOMHOI CBS3H B KOPHE MOJICKYJIbI:
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\ | iy /

C C\ L C
H,C H H.C CH,
TpaHc-OyTen-2 -0y TeH-2

0 ) Onmuueckas (3epKKAIbHAS), OHA BO3MONICHA NPU HATUYUU ACCUMEMPUUHO20 AMOMA Y21epooa
(npu amome yenepooa 4 pazuvix 3amecmumeris,)

3. Mouekyia KaKJI0T0 BeliecTBa 00J1a1aeT Onpe/eIeHHBIM XUMHUECKIM CTPOEHHEM, KOTOPOe
MOXKET 6BITB YCTAaHOBJICHO XUMHWYCCKHUMH MCTOAaMMU. I/Isyqa;l CBOMCTBA BeIIeCcTBa MOXXHO
OTPEJICTUTh XUMHUYECKOE CTPOCHHUE €T0 MOJICKYJIbI, a IT0 CTPOSHUIO MOJIEKYJIbI - IPEABUICTh
CBOICTBA BEIIIECTRA.

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

Teopus bytnepoBa siBuiach HaydHbIM (DYHIAMEHTOM OPTraHUYECKON XUMHH U

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

3ananus:
1. Ha3Bathp BewecTBO MO0 CUCTEMATUYECKOW HOMEHKJIATYPE:

CH,—CH—CH,—CH.
|
CH,
2. Hanbr popmyinsl caeayrommux Bemects: CHy, CoHg, CsHg. Onpenenure BageHTHOCTh aTOMa
yriaeposa.
3. CocTaBUTH CTPYKTYPHYIO (OPMYITy YIIIEBOJOPOA MO €ro Ha3BaHUIO «2,3-TUMETUITICHTAaH.
4. ns 2,2,3-TpUMeTUIITIEHTaHa COCTaBUTh (DOPMYJIBI ABYX TOMOJIOTOB M IBYX U30MEPOB.
5. 3anummTe COKpAIICHHYI0 CTPYKTYpHYIO (opMylly BemiecTBa ¢ JIMHEHHON YIIIepOJHOU
[[EMOYKOM, COCTaB KOTOPOT'O COOTBETCTBYET MoNeKysipHoil popmyrne CeH 4.
CocTaBbTe 1711 HETO CTPYKTYPHBIE (POPMYIIBI:
a) IByX TOMOJIOTOB (C OOJIBIIIUM YHCIIOM aTOMOB yTJIepO/ia), HA30BHTE.
0) IByX M30MEPOB, HA30BUTE.
6. Cpenu epeurciIeHHbIX BeIECTB HAMTH TOMOJIOTH:
a) CHz - CHz - (I_‘H - CHz - CH; 6) CH; - CH- CH- CHz - CH;3
(Hj (_l‘Hg (_l‘Hg

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

1 | |
i CHs CH;

m  CHs

| 1 1 1 1
{-_'Ha—(_i—(:Hz—(_‘H:] P} {:HS_EH_{:H_{_-]{G

| 1 1
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7. PaccunraiiTe CKOJIBKO B JI. KUcaopoaa nmorpedyercs st cxuranus 100 kr merana (CHy)

KoHTposbHbIE BOIPOCHI:

Urto Takoe BaJICHTHOCTh?

Kakue ocHOBHBIE MTOJIOKEHUSI TOPUU XUMHUUYECKOTO CTpOoeHUs npenyioxuia A.M. bytiepos?
Jaiite omnpesenenne 3MeKTPOHHON opouTanm?

Uro sBisIeTCSl TOMOJIOTaMH, a 4TO H30MepamMu?

Korpna yrnepoa cunraercs nepBUYHbBIM, BTOPUYHBIM, TPETUYHBIM U YETBEPTUUHBIM?

Nk wD =

IIpakTHyeckasi pabora Ne2
«IIpenesbHbIE YIIEBOAOPOABI: AJIKAHBD)

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

AJIKaHBI — 3TO MIPE/EIIbHBIE YTIIEBOJA0PO/IbI, COAEPKAIINE TOJIBKO OJMHAPHBIE CBSI3U MEKITY
atomamu C—C B MoOJIeKyJIe, T.€. COJIepKaIIie MaKCUMAJIbHOE KOJIMYECTBO BOJIOPO/IA.

I'omosnornyeckuii psig aJJKaHOB

Bce ankanel — BelecTBa, CX0KHUE 10 (PU3UYSCKUM U XUMHYECKUM CBOMCTBAM, U OTJIMYAIOIIHAECS
Ha oJHYy WM HeckoJibko rpyni —CH,— npyr ot apyra. Takue BemiecTBa Ha3pIBalOTCSI TOMOJIOTaMM, a
PAI1 BEMIECTB, SBJISIIOIIMXCS TOMOJIOTAMU, HAa3bIBAIOT TOMOJIOTHYECKUM PSATOM.

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

[Tpo0KUTh TOMOJIOTHYECKUH P MOKHO, TIOCIIE0BaTENbHO No0aBisisa rpynny —CH,— B
YIJI€BOJOPOAHYIO LIETh aJIKaHa.

Ha3zpanue ajikaHa dopmyJia aJIKaHa
Meran CH,4

Dtan C,He

[Iponan CsHg

byran CsHo

I[TenTan CsHia

I'excan CeH s

Tenran C7Hi6

Okran CsHis

Honan CoHag
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Jlexan CioH22

O6mmas ¢popmysa roMmosIorudeckoro psiaa ankanoB CoHopyo.

[lepBbIe UeThIpe uieHa TOMOJIOTMYECKOTO psiia ankaHoB — ra3bl, Cs—C7 — )KUIAKOCTH, HAYMHAA C
C|s — TBepIbIe BEIIECTRA.

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

CTpoeHue ajJiKaHOB

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

Ces3p C—H xoBanentHas cinadonomsipHas, cBsizb C—C — KOBaJIeHTHAsI HEMOJISIpHAsL. DTO
OJIMHAPHBIE G-CBSI3U. ATOMBI yIiIepo/a B ajJKkaHax 00pa3yroT Mo 4YeTbipe 6-cBsi3u. CreaoBaTenbHo,

ruOpUAU3ALKS ATOMOB yIIIEPOIa B MOJIEKYJIaX aJKaHOB — SP.
VYron =109° 28’

HN3oMepus ajJkaHOB

CTpykTypHas usomepus

Jns ankaHOB XapakTepHa CTPYKTYPHAsi H30MepPHs — H30MepPHs YIJIEPOJIHOI0 CKeJIeTa.

CTpyKTypHBbI€ H30MePbl — 3TO COCIMHEHUSI C OAMHAKOBBIM COCTABOM, KOTOPBIE OTIMYAIOTCS
MOPSIAKOM CBSI3bIBAHUSI aTOMOB B MOJIEKYJIE, T.€. CTPOCHHEM MOJIEKYII.

HN3omepsl yIiiepoaHOro ckejaera OTJIMYAITCA CTPOCHUEM YIIIEPOJIHOrO CKEJIeTa.

Onruueckasi u3oMepusi

Ecnu atoMm yrieposia B MOJIEKyJie CBsI3aH € YETHIPhMS PA3IMYHBIMHU 3aMECTUTENIAMH (aTOMaMuU
WM aTOMHBIMU TPYIIIIAMHU).

XuMHYeCcKHe CBOMCTBA AJIKAHOB

1. Peaknuu 3aMenieHust

1.1. 'aJloreHupoBaHue

AJKaHbI pearupyroT ¢ XJIOpOM U OGpOMOM Ha CBETY WM NPU HATPEBAHUM.

[Ipu xmopupoBaHUM ME€TaHa CHavYaina 00pa3yeTcs: XJIOPMETaH.

XnopMeTaH MOKET B3aMOJICHCTBOBATH C XJIOPOM H JlaNibllle C 00pa3oBaHUEM JAUXJIOPMETAHA,
TPUXJIOPMETAHA U TETPAXIOPMETAHA.

1.2. HuTtpoBaHue aJIKaHOB

AJnKaHbI B3aUMOJICHCTBYIOT C pa30aBI€HHOIN a30THOM KUCIOTON MO paJIMKAIbHOMY MEXaHU3MY,
npu Harpesanuu 10 140°C u mox naBieHreM. ATOM BOAOPOJA B alKaHE 3aMENIAETCS Ha HUTPOTPYIIILY
NO,.

2. Peaknum pa3jio:keHuUst

2.1. lerugpupoBaHue M JeruApOUMKIU3AIUA

JleruapupoBanme — 3TO peaKkusl OTIIETUIEHUS aTOMOB BOJIOPO/Ia.

B kauecTBe KaTanu3aTopoB JErUIpUPOBAHUS UCIONb3YIOT HUKeNb Ni, Tuiatuny Pt, nannaauii Pd,
oxcuabl xpoma (III), xxenesa (I1I), nuuka u ap.

[Ipu nerunpupoBannu OyTaHa MoJ ACHCTBUEM METAUTMUYECKUX KaTaIM3aTOPOB 00pa3yeTcs CMeCh
npoaykToB. [IpenmymiecTBeHHO 00pa3yercs OyTeH-2.

2.2. ITupoaus (IeruApupoBaHUe) MeTaHa

[Tpy MeUIEHHOM U JUTMTENbHOM HarpeBanuu 10 1500°C MeTaH pasiaraercs 10 MPOCTHIX
BEIIECTB.

IIupoau3 MeTana — NPOMBIIIIEHHBIA CIIOCO0 MONTY4YEeHUS alleTHUIICHA.

2.3. Kpekunr

KpekuHr — 3T0 peaxius pa3ioKeHHs ajlKaHa ¢ JUIMHHOW yIIepOoaHON IEeThI0 Ha alKaHbI ¢ Ooee
KOPOTKOM YIJIEpOJAHON LIETIbIO U AJIKEHBI.

Kpekunr ObiBaeT TepMUUYECKUI U KATATUTHYECKH.

TepmuyecKkuii KpeKMHI MTPOTEKAET IPU CUIILHOM HarpeBaHUM 0e3 JoCTyma Bo3ayXa.

IIpu 5TOM MOTy4aeTCcsi CMECh aJIKAHOB U AJIKEHOB € PA3JIM4YHON JUIMHOW YTIIEPOIHOM LENnu U
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Pa3IMYHON MOJIEKYJISIPHON MacCOM.
KaramuTnyeckuii KpeKHHI IIPOBOJIAT MpH OoJiee HU3KOHM TeMIepaType B IPUCYTCTBUH
KaTam3aTopoB. ITpoliecc conmpoBoKIaCTCS PEAKIIUIMH H30MepH3aluu 1
aeruapupoBanusi. KarammzaTopsl KaTaIMTHUYECKOTO KPEKUHTA — IIECOTUTHI (QTFOMOCHITMKATHI KaJIbITUs,
HaTpUs).
3. Peakniuu OKMCJIEHUA AJIKAHOB
AJIKaHBI — MaJIOIOJISIPHBIC COCIMHECHHMS, IIO3TOMY ITPU OOBIYHBIX YCIOBUSX OHM HE OKHCIISTFOTCS
JaKe CHJIbHBIMUA OKHCIIUTEIAMU (TIEpMaHTaHAT KaJIUsl, XpOMAT WJIK AUXPOMAT KaIus U JIp.).
3.1. ITos1HOE OKMC/IEHHE — TOPEeHUe
AJkaHbl TOPAT ¢ 00pa30BaHMEM YIJIEKUCIIOTO ra3a M BOJIbI. Peakiiusi ropeHus alkaHOB
COIPOBOXKAAETCS BBIICTICHUEM OOJIBIIIOTO KOJUYECTBA TETUIOTHI.
CH4 + 202 — CO, + 2H2O + Q
[TpoMBbINITICHHOE 3HAYCHUE UMEET PEaKIus OKUCICHHUS METaHa KUCIIOPOJOM J0 TPOCTOTO
BEIIECTBA — yIJepoa:
CH4 + 02 —-C+ 2H20
OTa peakiys UCTIONb3yeTCs AJIs MOTYUEHUS CaXKU.
3.2. KataanTuyeckoe OKUCJIEHUE
o Karamutnueckoe okuciaeHue OyTaHa — MPOMBIIIICHHBIN CIIOCOO MOJIYYCHHS YKCYCHON KMCIIOTHI.
e Ilpu KaTaIUTHUECKOM OKHUCJIICHHMH METaHa KUCIOPOAOM BO3MOXKHO 00pa30BaHHUE Pa3IMUHbBIX
MIPOJIYKTOB B 3aBUCHMOCTH OT YCJIOBHH MPOBEEHUS MpoIiecca 1 KaTanu3aTtopa. BosmoxkHO
00pa3oBaHKe METaHOJIa, MyPaBBHUHOT'O aJIbJICTHa WIIH MYPaBbUHON KHCIIOTHI.
e BaxHoe 3HaueHHe B MPOMBIIUICHHOCTH UMEET IMapoBasi KOHBEPCHsI METaHA: OKUCIICHUE METaHa
BOJITHBIM TIapOM IIPH BBICOKOM TeMIIeparype.
[TpoayKT peakiuu — Tak Ha3bIBAEMbI «CHHTE3-Ta3».
4. U3omepu3anusi aJJKaHOB
[Tox meicTBHEM KaTaau3aTopa U MPU HarpeBaHUHU HEPA3BETBIICHHBIE JIKAHBI, COACPIKAIIUE HE
MEHEEe YeThIPEX aTOMOB YTJIepoa B OCHOBHOM IIETTH, MOTYT IPEBPAIIATLCS B 00JIee pa3BEeTBICHHBIC
AJIKAHbI.
IonyyeHnune ajlKkaHoB
1. BzaumojeiicTBHE rajioreHaJIKaHOB ¢ MeTA/LUIMYeCKUM HaTpueM (peakuusa Biopia)
OT0 OJMH U3 JJADOPATOPHBIX CIIOCOOOB MOTY4YEeHUS adKaHOB. [Ipu 3TOM NPOUCXOAUT yIBOCHHE
YTIEPOJHOTO CKENeTa.
Peaktust 00JTbIIe IOIXOANUT IS TTOJTYYCHUS CAMMETPUYHBIX aJIKAHOB.
[Tpu mpoBeieHNU CHHTE3a CO CMEChIO PAa3HBIX TaJIOTeHATKAHOB 00pa3yeTcsl CMECh Pa3HBIX
aJIKaHOB.

3. JlekapOokcuaupoBaHue coJieii KapOOHOBBIX KHCJIOT (peakuusi [roma)

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

R-COONa + NaOH — R-H + Na,CO;

Jexkap0oKkcHJIMpoOBaHUe — 3TO OTIIEIICHNE (JIIMMUHUPOBAHUE) MOJIEKYJIBI YTIEKUCIOTO Ta3a
u3 kapOokcunbHO# rpynmsl (-COOH) uiu opraHnyecKoil KUCIOTHI WM KapOOKCHIATHOM TPYIIHI (-
COOMe) conu OpraHu4ecKOr KUCIOTHI.

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

4. 'mapupoBaHue aJKEHOB, AJIKMHOB, IMKJIOAJIKAHOB, AJIKAIMECHOB

[TosryueHne ajJJKaHOB B NPOMBIILIEHHOCTH
B npomblnuieHHOCTH aNKaHbl NOJAy4YaoT U3 HeTH, KAMEHHOI0 YIJIsi, IPMPOIHOIO B
nonyTHoro rasa. [lpu nepepaboTtke HeTH UCTONB3YIOT PEKTU(DUKAIINIO, KPEKHHT U IPYTHe CIIOCOOBI.
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7. 'mapouu3 kapouaa aJloMUHUS
OnuH U3 croco0OB MOTYYCHHS] METaHa — TUIPOJIN3 KapOuaa alfOMUHUS:
Hanpumep, KUCIOTHBIN THAPOIIN3:
Al,Cs + 12HCI = 4AICL; + 3CH,y
WJIU BOJHBINA THAPOIIN3:
Al4C3 + 12H20 = 4A1(0H)3 + 3CH4

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

3agannsa

1.T'omosoruueckuit psii METaHa COCTaBJISOT yriieBoopoasl: Mmetad CHy, aTan C,Hg, mpomnan
C;Hg, 6yran C4H o u T.1. Eciir unciio aToMoB yriiepojia B 3TUX COSTMHEHUSAX 0003HAYUTh
OyKBOH 1, TO UeMy OyJIeT paBHO YHCJIO aTOMOB BOoJ0opoaa?

3amonaUTe TAOIUITY, TIOJIL3YAICh TOTYYCHHBIM PE3YyIbTaTOM.

Ha3zBpanue Yucsio aToMOB Yucsio aToMOB MouJuexkyasipHast

yrjepoaa yrjepoaa BOJI0pPO/a dopmyaa

[y

Mertan 2¥1+2 =4 CHy

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

S (R(X|N|N|=A(W|N

[y
<

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

3.CocrtaBbTe (hopMysIbl H30MepOB, uMerommux coctaB C;H .

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

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

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

4. HamuimTe MoJHbIE U COKpallleHHbIe Tpaduyeckue GopMyIibl BCEX BEIIECTB, KOTOPhIE UMEIOT
coctaB CgHg. JlaiiTe Ha3BaHUS MOTyYEHHBIM U30MEPaM OKTaHa.
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5. V3 mpeiioskeHHBIX MOJICKY/ISIPHBIX (DOPMYJT BEITUIITUTE (POPMYIIBI TPEACTIbHBIX
yrieBoaoponoB, CsHyo; C7H 45 CgHig; CioHaz; CooHaay CoHy; CsHe;CsHg., Ha3oBUTE 3TH
BEIIIECTBA.

KoHTpo/ibHbIE BONIPOCHI:

1. KakoBbI ClIOCOOBI ITOTyYEHHUS aIKaHOB?

2. B yeM 3akirogaercs cyTh cuHTe3a Bropia?

3. Kakoit ankan Henb3s MOIYyYUTh CUHTE30M Bropia?

4. Kakue BUJbl HOMEHKJIATYPhI BbI 3HaeTE?

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

IIpakTnueckas padora Ne3
«HenpeneabHble YIJIeBOAOPOAbI: ATKAAHEHbI»

Heab: chopMupoBaTh 3HAHUSI 0 XUMUYECKUX CBOMCTBAX, PA3BUTh MPAKTHUECKHUE HABBIKU
COCTaBJICHHS CTPYKTYPHBIX OPMYJI aJIKaIMCHOB M YMEHUE UM J]aBaTh Ha3BaHUE.

AJIKaaueHbl (IUCHBI, TUESHOBBIC YIIIEBOIOPO/IbI) — COSAMHCHHUS, B MOJICKYJIaX KOTOPBIX
MPHUCYTCTBYIOT JBe ABOMHBIE cBsi3u. O0mas popmyna C,Hy, 2.

Kinaccudukanus 1ueHoB

Kymynupoeanusvie ouensi — COEIMHEHUS, B MOJIEKYJIaX KOTOPBIX JIBE JBOIHbIE CBSI3U
PacIoJIOkKEHBI Y OJTHOTO U TOTO ke aroMa yraepona: CH,=C=CH-CH,—CHj3 (nenmaouen-1,2)

Conpsioicennvle Ouensbl — COSAMHEHUSI, B MOJIEKYJIaX KOTOPBIX JIBE JBOIHBIE CBSI3U pPa3iesiCHbI
oaHo npocrtoi cBa3pi0: CH,=CH-CH=CH-CHj3 (nenmaouen-1,3)

Hzonuposarnnuvle Ouenvl — COSMHEHHMS], B MOJIEKYJIaX KOTOPBIX JIBE TBOIHBIC CBSI3U pPa3elieHbI
6onee uem oaHoit mpoctoit csizpto. CH,=CH-CH,-CH=CH, (nenmaouen-1,4)

CtpoeHue ConpsiKEHHBIX TUECHOB

PaccMoTpuM cTpoeHHE CONPSKEHHOTO allkaaueHa OyraaueHa-1,3. Mosekyina UMeeT TIOCKOe
crpoenne. Bee 4 atoma C B sp*-rubpransamii, 2 IBOMHBIX cBsi3r. OHAKO [UTHHA STHX IBOIMHBIX CBS3CH
(0,135 um) 60mbI11e, yeM y ankena (0,133 Hm), a mpocTas cBs3b Mek Ay aTomamu yriaepoza (0,146 am)
kopoue, yem cBs3b C-C B ankanax (0,154 am).

[TponcXOUT YaCTHYHOE MTePEKPBIBAHNE 7T-ICKTPOHHBIX 00JIAKOB MEXIY 2-M U 3-M aToMaMu
yIIepoia, U YeThIpe p-opOuTau 00pa3yloT eqUHOe T-3IeKTPOHHOE 001aKo0. Takoi THI epeKpbhIBaHUS
opOuTalelt Ha3BIBAOT conpscenuem. UeTripe FIeKTPOHA HE JTOKATM30BaHBI MTOTIAPHO HA JTBOWHBIX
CBSI35IX, @ pacCIpe/IeIeHbI BAOJIb BCEH LIETIH — 0€/10KANU308AHbL.

CBolicTBa CONPSHKCHHBIX TUECHOB

Tunu4HbIe peakiuu — IeKTPoPUIBLHOE TPUCOETUHEHHE.

Peaxius ¢ u36p1TKOM OpoMa:

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

[Tpu B3aumoneticteum 1:1 oOpasyercsi cMech.

OO0bIYHOE TPUCOETUHEHHUE!

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

ConpsikeHHOE MPUCOSTUHEHHE:

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

[Tpu conpspKeHHOM MPUCOSTMHEHHUH 77-3JIEKTPOHHOE 00JIaK0 MEHA YYaCTBYET B PEaKIIUU
MIPUCOSAMHECHHS KaK eIMHOE I1EJI0e.

[Tomyuenue nueHoB

1. B npomsbInienHocTH OyTaaueH-1,3 1 U30MpeH Noay4yaroT KaTAIUTUYECKUM JIeTHAPUPOBAHUEM
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OyraHa u 2-mMeTunOyTaHa, BEIACICHHBIX U3 QpaKuil HeTeeperoHKu.

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

3. JlabopaTopHBbIii CIOCO0 — peaKIMy OTIIEIVICHUS, HAIIPUMED.

[IpumeneHue TUEHOB U TEPIICHOB

B mpOMBIIITIEHHOCTH AUEHBI UCIIONIB3YIOT VIS MOJIYyYEeHUs CHHTETHUECKOTO KayuyKa.

YTI1eBOAOPOIBI, COMIEpIKAIIKE 1BE U O0Jiee ABOMHBIC CBSI3U B MOJIEKYJIC — MEPHEHbl — TITHPOKO
pacnpocTpaHeHbl B PACTUTEIbHBIX OPraHU3MaXx, 4acTo 00J1a/1at0T NPUATHBIM 3araxoM. CMecu TeprieHOB
KCIIONB3YIOT B IPOU3BOJICTBE JYXOB U apOMATUYECKUX OTAYIICK, a TAK)KE B MEIULIUHE.

KvzHeHHO BakeH Ui yelloBeKa b-kapomuH, KOTOPBINA MpeBpaliaeTcs B OpraHu3Me B BUTAaMUH A,
OH COJIEP’KUTCS B KPACHBIX U KeNThIX moAax (puc. 3). Kpacuslii BeT b-kapoTuHa 00yCIIOBIIECH
JUTMHHOM LIETIOYKOM COMPSKEHHBIX JIBOMHBIX CBS3EH.

3ananusa:
1. CocraBbTe CTPYKTYpHBIC (DOPMYIBI YIIEBOJAOPOJOB: a) 3-HM30MPONUi-4,5-IUMETHITENTEH-2;
0)1,2-muxnop-4-3TUnoKTaaueH-2,3.
2. Hammmute CTpyKTypHBIE (OPMYJIBI IBYX TOMOJIOTOB M JABYX M30MEPOB IEHTEHA-1 W gaiiTe UM
Ha3BaHMS.
3. OcyriecTBuTe MpeBpaIieHus: 0yraH—>2-xJ10p0yTaH—>0yTeH-2—>0yTaH—> TUBUHUI—>YTJICKHCITBINA
ras.
4. Pemmure 3anauy: Onpenenurte MOJEKYIIpHYIO GOPMYITy YIIIEBOIOPOa, €CIIM MacCOBast JIOJIS
yriepona B HeM paBHa 85,7%, a MIOTHOCTH 3TOTO BEIECTBA cocTaBiser 1, 25 r/m.
5. 2. Kakue 13 nMepeurciICHHBIX TUEHOB MOTYT CYIIIECTBOBAThH B BUJIC IIHC- U TPAHCU30MEPOB:
a). Oyraauen-1,3;
0). 2-meTmiOyTaauen-1,3;
B). meHTaaueH-1,3;
r). rekcaauen-2,4;
n). 2,3-numetunOyranues-1,3 ?
6. M3onpeH MOKHO TIOJYYUTh IBYXCTaIHUIHHBIM JCTHAPUPOBAHUEM . . .
a) H-OyTaHa
0) nzobyrana
B) 2,3-muMeTni0yTaHa
r) 2-MeTui0yTaHa
7. Kakoe coennHeHue sSBIsETCS MPOIYKTOM HEMOIHOTO OpoMupoBanus OyragueHa-1,3?
a) 1,2-mu6pomMOyTeH-2
0) 3,4-nuépomoOyTeH-1
B) 1,4-nubpomOyTeH-2
r) 2,3-1u0poMOyTeH-1

IIpakTuueckas padéora Ned
«IIpupoaHBIe HCTOYHUKH YIJIEBOAOPOI0B U UX NepepadoTKa»

Lesb: W3y4uTh TPUPOIHBIE HCTOYHUKH YTIIEBOJOPOIOB, OCHOBHI UX TepepaboTKu. PackphiTh
CYIIECTBYIOIME B3aUMOCBS3HU (TIPUPOJIA CHIPbS - XUMH3M IPOLIECCa; CBOWCTBA MPOIYKTa — €ro
MIPUMEHEHNE).

B npupoze yrieBogopoas! BCTpeyaroTest B BUe He(hTH, IPUPOTHOTO Ta3a, KAMEHHOTO YIJIsl.

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

CocraB: ankaHbl, IUKJIOAIKAHBI, apEHBI (ApPOMATHYECKHE YIIIEBOJOPOABI), a30T, cepa, BOJa U JIp.

Hedrenponykrsr: 1) cBetibie (O€H3UH, KEPOCUH, JTUTPaH), 2) TEMHbIE (Ma3yT)
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hat

[TpoxyKThl mOTy4aeMble U3 Ma3yTa: CMa304YHbIC Macla, Ba3esnH, napaduH, achaibToBble
BEIIECTBA, I'yIPOH.

IIpupoaHbIii ra3 — OGECIBETHBIN ra3, COCTOSIINN U3 CMECH Pa3IMIHBIX YIIIEBOJIOPOIOB
(TIpenMyIIeCTBEHHO U3 METaHA).

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

[Ipumenenue: TomuBo (BbiaenseTcs Temiora Q), B ObITY, ChIPbE ISl XUMUYECKON
IIPOMBIIIJIEHHOCTH, Nony4atoT caxy (C), Booopo, alleTUIIEH, CIIUPTHI, aJlbJIErH/1bl, KApPOOHOBBIE
KHCIIOTBI, TaJIOT€HOMPOU3BOHBIE YTIIEBOIOPOIOB U JIp.

[TonmyTHO-HeDTsAHOI ra3 comepkut 10 42% MeTaHa, OCTaIbHBIC PYTHUE YTICBOIOPOIbIL.

Ero penst Ha cmecu:

-ra30BbIil OEH3MH — COCTOUT U3 NIEHTAHA U T'eKCaHa, IPUMEHSETCs KaK TOIUIMBO I IBUraTeei
BHYTPEHHEI0 CTOpaHUs

- IPOTIaH-0yTaHOBAsI CMECh — IPUMEHSETCS KaK CKM)KEHHBIH ra3 B BUJIE TOIUIMBA (B OBITY U JUIs
3aMO0THEHUS 3a5KUTAJIOK)

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

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

Cocras HedgTn

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

®pakuuu HePTH

Opaxkuus, cooupaemas ot 40 10 200°C — dpaxiys OEH3MHOB — COJIEPHKUT YIIIEBOIOPOBI OT
CeHiz mo Ci1Hos.
Jlurpounosas ¢pakiusi, coonpaemas B pezaenax ot 150 mo 250 °C, comepKuT yrieBoJOpOIbI OT
CsHis mo Ci4Hso.
KepocunoBas ¢pakius Bkitogaet yraeBoaopoast ot CioHoye mo CisHig ¢ Temneparypoit kunenus ot 180
1o 300°C.
B cnenyromieit ¢ppakiiuu nomy4arot razois (Beiie 275°C) — Au3ensHOE TOITUBO.
OcraTok nocie neperoHku HeTH — Ma3yT — COAECPIKUT YIIIEBOJIOPO/IbI C OOJIBIIMM YHCIOM aTOMOB
yriaepoaa (10 MHOTUX JIeCITKOB) B MosiekyJe. [locie oTronku octaercs ryapoH. Ero npuMeHsitoT B
JIOPO’KHOM CTPOUTENBCTBE.

Ileperonka negru

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

[leperonka HEQTH OCYLIECTBIISIETCSA B PEKTH(PUKAIMOHHOI KOJIOHHE.

IIponecc ocymiecTBisieTcs B AByX amnmnaparax: B TpyO4artoit meun HedTh HarpeBaercs A0 320-350
°C ¥ OCTyNaeT B peKTU(UKAIIMOHHYIO KOJIOHHY.

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

[Tapsl HEPTH MOJAIOTCS B KOJIOHHY M MOJHUMAIOTCS BBEPX, IPU 3TOM MOCTENEHHO OXJIa)KAl0TCs
U COKMIKAIOTCA.

Memnee neTyuue yriieBoA0pOoIbl KOHIEHCUPYIOTCS BHU3Y, 00pa3ys ra3oilieByro Gpaxiurio.

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

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

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

KpexkuHr HegTenpoaykTos

Kpexkunnr — pacuiernienue yrieBoJopo10B ¢ JJIMHHON LENBIO HA YIIIEBOAOPObI C MEHbBILIEN
OTHOCUTEIbHOW MOJIEKYJIIPHOU MacCO.

Takoii mpouecc Ha3bIBaeTCS KPEKMHIoM (110 aHri. crack — pacmienisats). [IpoMblnuieHHbINH
MeTOJl KpeKrHra Obl1 n300peTeH pycckum nnxkeHepom B. T'. Illyxossim B 1891 1.
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[Tporecc KpeKHHra MPOUCXOAUT C Pa3pbIBOM YITIEPOAHBIX Iieniel 1 oOpa3zoBaHueM Oolee
MIPOCTHIX MPEEIIbHBIX U HEMPEENIbHBIX YTIEBOJOPOI0B.
Hanpuwmep, npu kpekuHre rekcazekana 00pa3yloTcsi OKTaH M OKTEH:
CicH3z4 — CsHis + CsHie

OO0pa3oBaBiecs BelIeCTBA MOTYT pa3iararbes aajnee. [Ipu KpeKuHre okTaHa MOTyT
oOpasoBarbcs OyTaH U OYTEH:

CsH;zs — C4Hs + C.H)

A npu kpekuHre Oyrana 00pa3yroTCs 3TaH U 3TUJICH:

C4H10 — C2H4 + C2H6

Pa3znuyaroT 1Ba OCHOBHBIX BUJIA KPEKUHTA:

TepMuyecKuil KPEKHHI:

Pacmennenue yrieBoaopo10B MpoOU3BOIUTCS IPH BeICOKOW TeMiiepaType (470—550°C) u
JTaBJICHUU.

beH3uH TepMuuecKoro KpeKUHra COACPKUT MHOTO HEMPEeNIbHBIX YIIIEBOIOPOIOB U 00IaaeT
OoJIbIIeH IETOHAIIMOHHOM CTOWKOCTBIO, YeM OC€H3MH NpsMOi eperoHkd. OH MEeHee YCTOHYMB IpU
XpaHEHUH, TaK KaK HeMpeeNIbHbIE YTIIEBOAOPOIbI JIETKO OKUCIAIOTCS U olumepusytores. [loatomy k
OCH3HMHY TEPMUYECKOTO KPEKHHTa JOOABISIOT aHTHOKUCIIUTEIH.

KaranuTnyecknii KpeKMHr:

Pacuennenue yrieBogopo10B MPOUCXOAUT MPU HECKOIBKO OoJiee HU3KOM Temneparype (450-
500°C) c mpuMeHEeHHEM KaTalu3aTopoB (aoMOCHIIUKaToOB). [Ipomiecc mpoucxoauT ¢ OombIiei
CKOPOCTbIO, UEM IIPU TEPMUUECKOM KPEKUHTe. beH3MH KaTaIMTH4YECKOI0 KpEeKUHIa 00Jiee BBICOKOTO
KauecTBa, YeM OCH3MH TEPMHUECKOTr0 KPEKHHTa, TaK KaK HApsAy C peaKIHUsIMU PACIICIUICHUS UIET
M30MepU3aLMsl U 00pa3yOTCsl pa3BETBIECHHBIE YIJIEBOJAOPObI, KOTOPBIE €11l€ 00JIee MOBBIILIAIOT
JETOHAIMOHHYIO CTOMKOCTh OeH3MHA. B OeH3MHEe KaTadIuTHUeCKOTO KPEeKUHTa HenpeIeIbHbIX
YTJIEBOIOPOAOB CONEPKUTCA MEHBIIIE, U IO3TOMY OH 00Jie€ YCTOWYMB IPU XPaHEHUH.

Emte ecth mupoJim3 — repmuueckoe pasznoxxenue (mpu temmnepatype 750) yrieBogopo1oB Ha
Oosiee JileTy4re BEIIEeCTBA, UCIOIB3YeTCs 2 anmapara (e4b U KOJIOHHA) — TOTY4al0TCs alTKEHBI,
CoJIep>KaIlie JBOMHYIO CBS3b.

ApomaTu3zanus HepTH
I[IpeBpalieHre npeaenbHbIX YIIEBOAOPOAOB M LIUKIOATKAaHOB HEPTH B apOMaTHUECKUE
yraeBoaopoAsl. Taxke apoMaTU3alMIo0 Ha3bIBAIOT PU()OPMHUHIOM.

Tak xak B He(h)TH copeprkaTcs TaKXKe MPOU3BOHbBIE IUKIIOTeKCaHa, HAapUMeEp,
METUJIIIUKIIOTEKCaH, TO U3 HETO MIPH ITUX K€ YCIOBHUSIX 00pa3yeTcst METHIOEH30J1 (TOTyoM).

IlepepaboTka KaMEHHOIO0 yrJisi

KameHHbI#1 yroib nogsepraoT KOKCOBaHUI0. DTO HarpeBaHue 0e3 JocTyna Bo3ayxa npu
temmneparype 1000-1400°C. ITpu KokcoBaHMU 00pa3yeTcst KOKC (IOYTH YUCTHIH YIIIEPO.T), KOKCOBbIN
ra3 (COCTOUT IPEUMYILECTBEHHO U3 BOJIOPO/A U METaHAa), aMMHAK, JIETOTh, apOMaTUYECKUe
yIJI€BOJIOPOJA U JIp.

AMMuavHas Bojja — U3 Hee TOTOBAT y100peHus

KaMeHHO-yronbHas cMoia — U3 Hee MoJIyyaroT apoMaTHUecKue coeTuHeHus (0eH3011, TOIyo,
dbenon u np.)

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

KoHTpoJibHBIE BONIPOCHI:

1. Kakue riaBHbIe IPUPOIHBIE HCTOUHUKH YIJIEBOIOPOAOB BaM U3BECTHBI?

2. KaxoB coctaB npupoHoro ra3za? [Tokaxure Ha reorpaguieckoil KapTe BaKHEHIIINe
MECTOPOXKJCHUS: a) IPUPOTHOTO Ta3a; 0) HeTH; B) KAMEHHOTO YIJISL.

3. Kakue npeumymiecTBa 1o CpaBHEHHUIO € APYTUMU BUaMH TOIUIMBA UMEET MPUPOIHBIN ra3?
JU1d KakuXx Lenel NCIoJib3yeTcsl IPUPOJHBIN I'a3 B XUMUYECKOM MPOMBIIIIEHHOCTH ?
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4. Hanmmmte ypaBHEHHUsI PeaKLUi MOIyYEHHs: a) alleTUIeHa U3 MeTaHa; 0) XJIOpPOIIPEHOBOTO
KaydyKa U3 alleTUJIeHa; B) TeTpaxJiopMeTaHa U3 MEeTaHa.

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

6. OxapakTepu3yiiTe OCHOBHBIE MPOJIYKTHI, OJy4aeMbl€ U3 MOMYTHBIX HE(QTAHBIX Ta30B. s
KaKUX 1IeJIe OHU UCTIOJIb3YIOTCS?

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

8. HazoBuTe BaxkHelimme HeTEPOIYKTHI U YKaXKUTE 001aCTH X MpUMEeHeHus. Uem
pa3nuyarTcs BaKHEHe HeTENPOAYKTHI 10 XMMHYECKOMY COCTaBYy?

9. Kakue cMa3ouHbIe Macia UCIOIb3YIOTCS Ha MPOU3BOJICTBE?

10. Kak ocymiecTBisieTcst meperonka Hetu?

11. Yto Ttakoe kpekuHr HepTu? CocTaBbTe YpaBHEHUS PEAKIUI pPACIICTIIICHHS YTIIEBOI0POIOB
CsH s u Ci,Hy6 mpu 3TOM miporiecce.

12. TTouemy npu npsAMOii Tieperonke HeTu yaaercs noiayuuts He 6osee 20% Oenzuna?

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

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

15. Kak nmpakTHUeCKH MOKHO OTJIMYUTH KPEKHHT-0€H3WH OT O€H3MHA MPSIMO ITepEeTrOHKN?

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

17. Yto Takoe apomatuzanus Hegtu? CocTaBbTe YpaBHEHHs peaKUUi, MOACHSIOMIHUX 3TOT
IpoLecc.

18. Kakue OCHOBHBIE MPOTYKTHI MOMYYaIOT MIPH KOKCOBAHUU KAMEHHOTO YyTiisf?

19. Kak mosty4aroT KOKC U I'/I€ €ro UCIOJIb3YIOT?

IIpakTnyeckas padora NeS
«OaHOoaTOMHBIE CTUPTHI»

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

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

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

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

Ilpeoenvnvimu 00HOAGMOMHBIMU cnUpmMamMu (A1KAHOAAMU) HA3BIBAIOT OPraHUYECKUE
COEIMHEHM S, COAEpKAIME THAPOKCUIIbHYIO Ipyniy — OH, cBs3aHHYIO C alKHIIBHBIM PaJIMKaIOM:
CnHZn+1‘OH

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE TUIPOKCUIIBHOM IpyIIbl. ATOM KHUCIOpoAa B
HEBO30YXJICHHOM COCTOSTHUU UMeeT KOH(PHUTYpaIHiO BHEITHETO YJIEKTPOHHOTO YPOBHS 2sz2p4; W3 IIEeCTH
3JIEKTPOHOB JIBA SIBJISIIOTCS HECTTAPEHHBIMU:

CUUTaOT 9TO aTOM KHCJIOPO/ia B CIIUPTAX HAXOJUTCS B COCTOSTHHH sp3 - THOpuaAM3aIuu. 3a cueT
JIBYX HECITIAPEHHBIX JIEKTPOHOB Ha sp3 -opOuTaIsIX aTOM KHCIopoia o0pa3yeT ABE KOBAICHTHBIC
TIOJISIPHBIE CBSI3U C aTOMaMH BOJIOPOJia U yriepoaa. Ha nByx Apyrux opOUTaIsX KUCIOPOI COACPIKUT
JIBE Taphl SJEKTPOHOB. [ MAPOKCUIIbHAS TPYyIIIa UMEET YIIIOBYIO GOpMY:

ATOM KHCIIOPO/JIa 32 CYET BHICOKOM JIEKTPOOTPUIIATETLHOCTH HECET YaCTUYHBIN OTPUIIATETHHBIH
3apsia. ATOMBI yIiiepo/ia U BOAOPOAa 00€THEHBI AIEKTPOHHON TUIOTHOCTHIO U UMEIOT YaCTUIHBIN
MTOJIOKUTEIBHBIN 3apsia. Takum o0pa3oM, CHUPTHI IPEICTABISIOT COOO0M MOMSIPHBIC COSTUHEHUS.
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I'omoJiornyeckuii psja npeaeJbHbIX 0AHOATOMHBIX cnupTOB. U30oMepus. [IepsbiM
MIpeICTaBUTEJIEM TOMOJIOTMUYECKOTO PsAJIa MPEIeIbHBIX OJHOATOMHBIX CIIUPTOB SIBJISIETCS METUIIOBBII
CIUPT

Haunnas ¢ TpeTbero wjieHa roMoJ0rH4ecKoro psija, y CIUPTOB MOSBISETCS U30MEpHs
MOJIOKECHUS (DYHKIIMOHAILHOM TPYIIIBL, @ C YETBEPTOTO — U30MEPHSI YTIEPOIHOTO CKETIeTa.

Homenknarypa. Ecnu euopoxcunvras epynna HaxoquTcs y nepeuiHo2o yriaiepoaHoro aToma,
CIUPT HA3bIBAIOT NEPEUUHBIM, ECITU Y 8MOPUUHO20 — GMOPUUHBIM, Y MPEMUUHO20 — MPEMUUHBIM.
O6mmas ¢popmyra romosiorudeckoro psiaa ankanoiaoB C,Hap 1OH.

B cooTBercTBHM € paBUiiaM U MEXIYHAPOAHOW HOMEHKJIATYPHI IIPU HA3BaHUU CIIUPTOB
BBIOMPAIOT CaMyIO JUIMHHYIO [ENOYKY YIJIEPOJHBIX aTOMOB M HYMEPYIOT C TOTO KOHIIa, K KOTOPOMY
Onnke TuAPOKCHIIbHAS rpynna. OCHOBOM CITYXUT Ha3BaHUE COOTBETCTBYIOIIETO YIIIEBOAOPOIA C
nobasienueM cypoukca «-on-». LHudpa nocie Ha3BaHUS yKa3bIBa€T MOJIOKEHNUE THIPOKCHIILHOM
TPYIIIBL B IETH.

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

DTUM 00BSACHAIOTCS 00JIe€ BHICOKHE MO0 CPABHEHUIO C COOTBETCTBYIOIIMMHU aTKaHAMH
TeMIeparypsl KurnieHus u miaBiaeHus. Cnuptel 10 Cip — JKHAKOCTH, BBICIINE CIIUPTHI — 1meepoble
gewecmaa.

Kunkue cnuptel OeciiBeTHbIE; 007a1al0T XapaKTepHBIM 3armaxoM. MeTaHoI U 3TaHOJ
CMEIINBAIOTCS C BOJIOM B JIIOOBIX COOTHOIIEHUAX. C yBEIMUEHUEM MOJIEKYJISIPHOW MacChl
PacTBOPUMOCTb CIUPTOB NajaeT. TBep/pie COUPTHI B BOJIE MPAKTHUECKU HE PACTBOPUMBI U JIHIIICHBI
3anaxa. Memanon ouenv adoeum. HeGoupime ero KOJIMYECTBA BBI3BIBAIOT CJICTIOTY U CMEPTh.

[Mosryyenne u XumMuyecKkHe CBOMCTBA NMpeaebHbIX OJHOATOMHBIX CIIHPTOB

Cnoco0bl mostyyeHHus1 AJIKAHOJIOB. Bee criocoOb! moydeHust mpeaebHbIX OJJHOATOMHBIX
CIUPTOB MOXKHO pa3JesiuTh Ha obmmue u cnenuduueckue. K o0mmm cBOHCTBaM OTHOCST THAPOIIN3
raJIOTeHAIKAHOB, THIPATAINIO AIKCHOB, BOCCTAHOBJICHHE aJIbJICTHIOB; K CIICIIU(DUICCKUM - OT/ICTbHBIC
CHOCOOBI MOTYyYEHHUSI METAHOJIA U ATAHOJA.

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

2. l'uopamayus ankenos. B mIpuUCyTCTBUH KUCIOT MOJIEKYJIa BOJBI PUCOEAUHSIETCS IO IBOMHON
yTIAEPOA-YTIAEPOAHOMN CBS3U ATHIIEHOBBIX YIIIEBOAOPOIOB ¢ 0OpazoBaHueM cnupta. [Ipucoenunenue
MPOTEKAET MO MpaBmwily MapKOBHUKOBA: aTOM BOJIOPO/Ia MPUCOEANHSIETCS K Hanubosee
TUAPOT€HU3UPOBAHHOMY aTOMY YIJIepO/a JBOMHOM CBS3M:

3. Boccmanoénenue kapbonunvbhuix coeourenuti. IIpu mponyckaHUM CMECH NapoB aJIbJIETHU/Ia C
BOJIOPOJOM HAJl HUKEJIEBBIM KaTAIM3aTOPOM IMPOUCXOAUT MPUCOEAUHEHUE BOAOPO/Ia IO IBOMHON CBSI3U
YTIEpoa — KUCIOPOJ ¢ 00pa30BaHUEM CIUPTA.

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

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

5. IMomyuenue 3tanona. CrnenupudeckuM crmocoO0OM MOTYYSHHS STUIOBOTO CIIUPTA SBISIETCS
OpoXeHUE PaCTBOPOB, COJIEPIKAIINX CaXapHUCThIe BEIIECTBA, HATPUMED caxapo3y WM TIIIOK03y. Tak,
TJII0K03a B BOJTHOM PacTBOPE MO/ AelicTBUEM (DePMEHTOB (OpraHUYeCKUX KaTaau3aTopoB OEITKOBOIMA
MIPUPO/IBI) IPETEPIIEBAET CHUPTOBOE OPOKEHNE, IPEBPAIIAACH B STHJIOBBIN CITUPT.

XuMnuyeckue cBoicTBa cnupToB. CIIUPTHI MOTYT pearupoBath ¢ pa3pbiBoM cBsizeit O — H unm
O — C B mepBOM clly4ae OHU MPOSIBISIOT OYCHB CJIa0ble KUCJIOTHBIE CBOMCTBA. BOHBIE pacTBOPHI
CHUPTOB HE IEUCTBYIOT HA UHJIUKATOPHI.

1. Peakyuu 3amewenuss amoma 600opooda. [1oqoOHO c1abbIM KUCITIOTaM CITUPTHI
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B3aMMOJICHCTBYIOT CO IIEJIOYHBIMU METANIAMH ¢ 00pa30BaHUEM COJIEH — a1K02015m0o6 — 1 BBIACTICHUEM
Boziopozia. Hanmpumep, Metayuinyeckuil HaTpuil pearupyer ¢ 3THIOBBIM CIIUPTOM, 00pa3ys 3TUJIaT
HaTpHUsL.

AJKOTOJIATHI EJIOYHBIX METAJIJIOB JIETKO PEarupyroT ¢ BOJOH, B pe3ybTaTe 4ero oopaszyercs
HWCXOJHBIN CIUPT U LIEJI0Yb:

C,HsONa + H,O = C;HsOH + NaOH

2. Peakyus smepughuxayuu. BaxxHeHIInuM CBOHCTBOM CIIUPTOB SIBJSIETCS 00pa30BaHKE CIOKHBIX
3pUpPOB ¢ KAPOOHOBBIMU KUCIOTAMHU.

Peakuuu sTepuuKanuy mpoTeKaoT B MPUCYTCTBUU CHIIBHBIX KUCIOT B KQUeCTBE KaTalln3aTopa
U SIBJIAIOTCS OOPAaTUMBIMH.

3. I'openue cnupmog. CnupTHI TOPST HA BO3yXe OJIEHO-TOIYOBIM TUIAMEHEM C BBIJCTICHUEM
OO0JIBLIIOr0 KOJIMYECTBA TEIIOTHI:

C2H50H + 302 = 2C02 + 3H20

OTUIIOBBIN CIUPT pacCMaTPUBAIOT KaK aJIbTepHATUBHOE OCH3UHY aBTOMOOMIIBHOE TOILIHBO.

4. Hecuopamayusa cnupmos. llpu HarpeBaHU# CIIUPTOB ¢ BOJOOTHUMAIOLIMMHU BEIIECTBAMH
IIPOUCXOJUT OTILEIJIEHUE MOJIEKYH BOABL. Jlernaparanus MOKeT IPOTEKaTh KaK BHYTPU OJTHOM
MOJIEKYJIbI, TAK U MEKMOJIEKYIISIPHO.

BHyTpuMounekyspHas qeruaparanus IpoTeKaeT pyu HarpeBaHUU CIIUPTOB C
KOHIIGHTPHPOBAHHON CEPHO KHCIOTO# 10 Temmeparypsl Gomee 180°C:

W3 3TUI0BOrO CIUpTa TAKUM CIIOCOOOM MOKHO HMOJIYYHUTh 3TUIICH. MeTaHo B 10100HY10
peaxiuIo He BCTYIaeT.

MesxmonekyspHas Aeruiparanus cliupToB IPOUCXOAUT MpH 0oJiee HU3KUX TeMIlepaTypax
(menee 140°C). B sToM ciydae 01Ha MOJIEKYIIa BOIBI OTIICILIIETCS OT ABYX MOJICKYI CIIHPTA U
00pa3yIoTCs COeTMHEHUs, OTHOCALIMECS K Kaccy MpocThIX 3(hupoB. OHHU ABIAIOTCA MEKKIACCOBBIMU
M30MEpPAMHU CIIUPTOB.

5. Bzaumooeticmsue ¢ 2ano2eno8000pooHuimu kKuciomamu. CIUPTHL B3aUMOJIEHCTBYIOT € XJIOPO-
1 OpoMOBOAOPOAHOM KKca0TOH. [Ipu 3TOM THapOKCHIIbHAS TPYIIA 3aMEIIAETCSA HA aTOM TajoreHa:

CszOH + HBr = C2H5BI' + H20

IIpumenenne cnupToB. MHOTHE CIUPTHI UCIIOJIB3YIOT JJIs MTOJIYUYEHHUS CIOKHBIX 3gupoB. Nx
IIPUMEHSIIOT B UILEBOI IPOMBIIIJIEHHOCTH B KAUYECTBE apOMAaTU3aTOPOB, OTAYLIEK U PAaCTBOPUTENIEH, B
napgromepun. MeTaHOI UCIIONB3YIOT Ul TPOU3BOJICTBA (OPMaIbIErH1a, HEKOTOPBIX JIEKAPCTBEHHBIX
BemiecTB. Ero npumMeHstoT Takxke B KadeCTBE paCTBOPHUTENS JJAKOB U KpacoK. MemaHon ouens 1006um.
OH sByIsIETCS HEPBHO-COCYAUCTHIM siioM. [Ipu nonaganuu B opranusm ot 5 1o 10mi1 aToro BeniecTsa
HaCTyMaeT Mapajny 3peHHsl BCIeICTBUE MOPAKEHUS CETYATKU IJ1a3; 103a 30mi u 6osiee BbI3bIBAET
cmepTh. Hanbonee mmpokoe npuMeHeHHEe UMEET 3TUIIOBBIN CIUPT. B OonbIINX KOJIMYECTBAX €ro
HCIOJIB3YIOT IIPH MTPOU3BOJICTBE CHHTETUYECKOTO KaydyKa. DTUIIOBBIN CIIUPT SBISAETCS pACTBOPUTEIIEM
Y UCXOJHBIM MaTepUaJIOM JJIsl IPOU3BO/ICTBA JIAKOB, MEIMKAMEHTOB, TYIIUCTHIX BELIECTB, U3 HETO
MOJTyYaroT JUATUIIOBBINA 3pUp, CI0XKHBIE 3(UPBI, KpacUTeNU. B MeuIMHe 3TaHO IPUMEHSIOT KaK
Ne3MH(PHUINPYIOIIEe CPEACTBO U PACTBOPUTENH TSI MHOTHX JIGKAPCTBEHHBIX popM. B psne ctpan staHON
HCIOJIb3YIOT B KAYECTBE AJIbTEPHATUBHOTO TOIUIMBA JUIsl IBUTaTENIel BHYTPEHHETO CTOPAHHUS.

Bbonbiroe Koau4ecTBO 3TUII0BOIO CHUPTA MOTPEOIIAET MUILEBAst IPOMBIIIIIEHHOCTb.

AJIKOTOJIbHBIE HAIIUTKU MOTYT Ha HEKOTOPOE BpeMsl yIy4lINTh CaMOYyBCTBUE YyenoBeka. OHU
MIOMOTal0T eMY CIPAaBUTHCS CO CTPECCOM M pacCciIaOUThCs, MPUBECTH B PaJJOCTHOE COCTOSIHUE, CHSITh
HanpsDKeHNe, BOJHEHUE, pa3BesiTh TOCKY. Bce 3T 3¢ eKThI CBA3aHbI ¢ OAHOM U TOH k€ 0COOEHHOCTHIO
MOBE/ICHUS 3TaHOJIa B OPraHU3Me YeJIOBeKa: OH MOAABIISIET aKTUBHOCTh LIEHTPAJIbHOMN U
nepupepuyeckoil HEepBHOW CHCTEMBI M TEM CAMBIM HAaHOCHUT YEJIOBEKY Bpell, BO MHOT'O pa3
MIPEBOCXOIALINI BPEMEHHOE YIIYUILIEHUE COCTOSIHHUSL.

3ananus:
1.HaiiTi maccy kanus, BCTYIHMBILETO B PEAKIUIO C MPOMAHOIOM- 1, €Clii B pe3ynbTaTe
BBIZICITUIIOCK ..... JT BOJopoaa (H.Y.).
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2.CocraBbTe 2-3 ypaBHEHUS peakiuii TOPEHUS PA3IMYHBIX CIUPTOB.

3. CocraBbTe 2-3 ypaBHEHHUSI peakiuii pa3IuYHbIX CIUPTOB C raJIOr€HOBOAOPOIAMH.

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

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

KoHTpoJibHbIE BOIPOCHI:

1.
2.

Yro takoe yHkponansHas rpymnmna? Kakyro rpyniny aToMoB Ha3bIBalOT THAPOKCHIILHON?

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

OxapakTepu3ylTe 53JIEKTPOHHOE CTPOSHHE THAPOKCHIbHOW rpynmbl. Kak ocoGeHHOCTH
XUMHYECKOTO CTPOCHHSI MPENEIbHBIX OJHOATOMHBIX CIUPTOB OTPAKAIOTCA HA MX (PUIUUYCCKUX
cBolicTBax?

[IpuBenute Ha3BaHUs U GOPMYJIbI IEPBBIX MATH NPEACTABUTEIEH TOMOJIOIMUECKOI0 psijia
MpeACIIbHBIX OJTHOATOMHBIX cupToB. HazoBute BemectBa. KakoBa o6mias ¢popmysa ankaHoioB?
[TpuBenuTe HE MEHEE TPEX CIIOCOOOB MOJTYYCHHUS ITUIOBOTO crupra. Kakue u3 aTux crnocodoB
MO>KHO UCTIOJIB30BAaTh JUIS MTOJTyYSHHUS TOMOJIOTOB ATaHOoJIa?

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

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

YIJIEBOIOPOAHOM 1IETH, OJIHY U HECKOJIBKO THAPOKCHIbHBIX rpynn OH.

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

yriesoaopoaHsiM paaukajiom R-OH.

Eciu THUAPOKCOrpyImIia OH COCINHCHA C 0€eH30JIbHBIM KOJbIOM, TO BEHICCTBO OTHOCUTCA

K (peHOJIaM.

Ob6mas dhopmyna npenenbHbix Hemukiandeckux cnupToB: CyHo,2Onm, T1e m < n.
Knaccupurkauus ¢penosnon

ITo yney ruUAPOKCHIBHBIX IPYIIT:

thenounl ¢ ognoii rpynnoit OH — conepxar oany rpynmny -OH. O6mas popmyna C,Hs,,OH
nau C,H,, 0.

denounl ¢ nByms rpynnamu OH — coznepxar nse rpynnsl OH. O6mas popmyna C,Hypy,.
3(OH), mimm C,Hy,.60x.

Ctpoenne ¢eHo0/10B

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

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

Xumuyeckue cBoiMcTBa eHo0I10B

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

BOIOPO/IA.

OTanuua:
(dheHon He pearupyer ¢ rajoreHooaopoaamu: OH- rpynma oueHs MPOYHO CBsI3aHA C
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OCH30JIBHBIM KOJIBIIOM, €€ HEJIb3s 3aMECTHTh;
e (heHOJ He BCTyNaeT B peakuuio 3Tepudurkanuu, >pupsl PeHosa moIryqaroT KOCBEHHBIM ITyTEM;
e (hCHOJI He BCTYNAaeT B PeaKIUH JernPaTaluu.
denon obmamaer 6osiee CUILHBIMU KUCIOTHBIMUA CBOMCTBAMH M BCTYIAeT B PeaKIHUIO CO
1IeJI0YaMH.
1. KucjioTHble cBoiicTBa (peHOJI0B
Ddenounrsl SBISIOTCH 60.]166 CUJIbHBIMH KHCJIOTaMM, Y€M CIIMPTHI U BOAA, T. K. 3a CUHCT y4aCTusd
HETIOICJICHHON AJICKTPOHHOM Tapbl KMCJIOPO/Ia B CONPSDKCHHUH C TT-3JICKTPOHHON CUCTEMOM OCH30JIBHOTO
KOJIbLIA ITIOJIAPHOCTD CBA3HU O—H YBCIINYNBACTCA.
PactBop deHoMa B BOJIe HA3BIBAIOT «KapOOIOBOM KUCIOTOMY, OH SIBJISETCS CIa0bIM
3IEKTPOJIUTOM.

1.1. BzaumojeiicTBHe C pacTBOPOM IIe104ei

B otiinume ot ciupToB, ¢eHOIBI pearupyoT ¢ THAPOKCHAAMH HIEJT0YHbIX H
1IeJI0YHO3eMeIbHBIX METALI0B, 00pa3ys COlMU — (PEHOIIATHI.

Tak kak (eHous — O6osee cnabast KUCIOTa, YEM COJITHAS U JIaKe YTOJIbHAS, €M0 MOXKHO HOJTYYUTh
U3 (PeHOJIATA, BBITECHSISI COJITHON WIIM YTOJIbHOM KMCIIOTOM.

1.2. BzaumopeiicTBue ¢ MeTalJiaMu (111eJJOUYHBIMH M II€JI0YHO03eMeJIbHbIMHU)

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

2. Peaknum peHos1a 10 OEH30JIbHOMY KOJIBILY

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

2.1. I'asorennpoBanune

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

2.2. HutpoBanue

[Tox nevicrBuem 20% azotHoi kucaoTel HNO3 eHou nerko npeBpamiaeTcsi B CMeCh 0pmo-

U napa-aHuTpoQeHOIOB.

3. loaukonaencauus penosna ¢ GopMaabaeruaom

C dbopmansaerunnom denon obpasyer heHonodhopMaibaeTUAHBIE CMOJBIL.

4. BzaumosaeiictBue ¢ xjaopuaom xeie3a (I1I)

[Tpu B3aumoseiicTBuu deHomna ¢ xaopuaom xenesa (I111) o6pa3yroTcst KOMIIIEKCHBIE COeTMHEHUS
’KeJle3a, KOTOPbIe OKPAIlIMBAIOT PAaCTBOP B CHHe-(HO0/1eTOBbIN HBeT. OTO Ka4eCTBEHHAsl peaKlus Ha
(¢enou.

5. 'uapupoBanue (BoccTaHOBJIeHHE) (peHOJIa

[TpucoeanHeHne BOAOPOAA K ApOMATUYECKOMY KOJIBILY.

[TpoayKT peakium — HMKJIOT€KCaHO, BTOPUYHBIN [IUKJINYECKUN CITUPT.

IMoayuenue gpeHos0B

1. BzaumopeiictBue XJ10p0eH30J1a € 1IEJI0YAMH

[Tpu B3aumoelicTBiM 00paboTKe XJI0pOeH301a N30BITKOM IIETIOYH MTPH BEICOKOW TeMIEepaType u
naBiieHuu oOpa3yeTcs BOAHBINA pacTBOpP (heHONSITa HATPHUSL.
[Ipu mpornyckaHum yriIeKUCIoro raza (Miiu Apyroi 0ojiee CUIILHOM KUCIOTHI) Yepe3 pacTBOP
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¢benomnsTa 06pazyercs peHo.
2. KymoibHBbIi c11iocod

@®eHoJT B MPOMBIIIJIEHHOCTH MOIYYal0T U3 KaTaJTUTUYECKUM OKHCIIEHHEM KyMOJa.

IlepBblIii 3TAN NpoIecca — MOIyYCHUE KyMoJia aJKWJIMPOBAaHUEM OCH30J1a MPOTICHOM B
npucyTcTBUN (POchHOPHOI KUCIIOTHI.

Bropoii 3Tan — okucinenue kymosa kuciopoaom. Iporece nporekaer yepe3 oOpa3zoBaHue
THJIPOTIEPOKCH/Ia U30MPOIMIOEH30IA.

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

Benzon-cynbpokuciora pearupyer ¢ TUAPOKCUIOM HaTpusl ¢ 0OpazoBaHUEeM (PEHOIATA HATPHSL.
[Tonyuaetcst heHONAT HATPHSL, U3 KOTOPOTO 3aTEM BBIJICISAIOT (PEHOI.

3aganus:

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

2. 11 HeHTpanm3anuy cMecH eHosa U YKCYCHOU KHCIOTHI moTpedoBaiock 23,4 mi 20 % pacTBopa
ruapokcuaa Kanus (miotHocts 1,2 v/mim). Ilpu B3auMoneicTBHMM MCXOTHOW CMECH ¢ OpOMHOM BOIOM
obpazoBaniock 16,55 r ocanka. KakoB cocTaB ucxoiHol cmecH (B TpaMMax)?

3. 14,7 v cmecu ¢eHoNa W apoOMaTHYECKOTO YIIIEBOJOpOJa - Tromojiora OeH3oia obOpaboranm
OopomuHoii Bomoi. Ilpu stom Bemano 33,1 r ocagka. Omnpenenure GopMmylly YIJIEBOIAOPOIA, €CIU
W3BECTHO, YTO MOJISIPHOE OTHOIICHHE ()eHOJa K YIieBoAopoay paBHo 2:1. Hamummre cTpyKTypHBIE
(hopMyIIbl U30MEPHBIX APOMATHUYECKUX YTTIEBOJAOPOIOB.

4. Ilpu neiicTBUM METAITMYECKOTo HATpUsl Ha cMech Maccor 17,45 1, cocrosimyro u3 ¢geHona u 2-
XJIOP3TAHOJIA, BBIIEJIMIICS BOJOPO B KOJINYECTBE, HEOOXOUMOM JIJIsi BOCCTaHOBIEeHU okcuaa menu (1),
Mmaccoii 14,4 r. Beruncnure MaccoBble J10JIM BEILIECTB B HCXOAHOM cMecH.

5. Kakoit 06beM 9,4 % pactBopa ¢eHona B 3TaHoze (1oTHOCTH 0,9 r/MiT) noskeH npopearupoBaTh
C M30BITKOM METAJUIMYECKOI0 HATpus, 4TOOBI BBLAEIMBIIMMCS BOJOPOJOM MOKHO OBIJIO IOJIHOCTBIO
KaTAIUTUYECKH TUIPUPOBATH alleTuiieH oobeMoM 2,56 mit (H.y.)?

KoHTpoJsbHbBIE BONIPOCHI:

1. Kakue coennHeHusi Ha3bIBAIOTCSI MHOroaTOMHbIMHM cniuptamu? denomnamu? ApomaTHueCKUMHU
cnupramu?

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

IIpakTHyeckas padora Ne7
«Cnoxublie 3¢pupsl. JKupbn»

He.m,: HU3Yy4YUTb CTPOCHUC U CBOMCTBA CIIOXKHBIX 3(1)I/IpOB KaK IIPOU3BOAHLBIX CIIMPTOB U

Kap6OHOBLIX KHCJIOT, BBIAICHUTb XUMHUUYCCKYIO ITPHUPOAY KUPOB, TIO3HAKOMHUTHCA C UX MPUMEHCHUEM,
MOJIYYCHHUEM U OHOJIOTNYECKOM POJIbIO.
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CaoxHble 3pupbI — 3TO BEIIECTBA, KOTOPBIE 00pa3yrOTCs B Pe3yIbTaTe B3aMMOICHCTBHS
OpPraHMYECKUX WU KUCIOPOCOAEPKAIINX HEOPTAHUYECKUX KUCIIOT CO CUPTaMU (peaKiuu
STepUPHUKALIHN).

O61mas hopmyna CI0XKHBIX d3PUPOB OJHOATOMHBIX CIIUPTOB U OJTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT:

R-COO-R, rae R u R yrineBogopoaHble paaukaibl, HCKIOUYEHUE — A3(UPBI MypPaBbUHON KUCIOTHI

H-COO-R;.

Cao:xuble 3GupbI — KUAKOCTH, 00JIa1aolue TPUATHBIME (PPYKTOBBIMU 3amaxamu. B Boge oHu
PacTBOPAIOTCS OYEHb MAJIO, HO XOPOIIO PaCTBOPUMEI B ciupTax. CioxHbIe 3(UpPbI 0YeHb
pacnpocTpaHeHbl B ipupoze. OHM 1ake MOTYT HaXOJIUThCS B KOPE HEKOTOPBIX JEPEBHEB.

Ddupsl BRICIIMX OJHOOCHOBHBIX KUCIIOT U BBICIIUX OJHOATOMHBIX CIIMPTOB — OCHOBA
MIPUPOIHBIX BOCKOB. Bocku He pacTBopsitoTcs B Boje. X MoxHO (hopMOBaTh B HATPETOM COCTOSIHHH.
[Ipumepamu KUBOTHBIX BOCKOB MOT'YT CIIYKUTh MUEIUHBIN BOCK. [[4eIMHBIN BOCK COAEPKUT CIOKHBIN
3(hup NaTBbMUTHHOBOM KUCIOTH U MUPHITHIIOBOTO criupTa (MupummmanasMutar): CH3(CH;)14—CO-O—
(CH3)29CH3.

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

Obpammusiii npoyecc — pacuiemyieHue CI0KHOT0 3Qupa mpu AeHCTBUHN BOJbI C 00pa30BaHHEM
KapOOHOBOW KHCJIOTHI M CITUPTA — HA3BIBAIOT THAPOJIU30M CIOXKHOTO 3dupa.

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

Ota peaxiys Ha3bIBaeTCs OMBbLJIEHHEM CIIOKHOTO ddupa.

IIpumMeHeHH e CIIOKHBIX A(UPOB OUEHBb PAa3HOOOPA3HO.

WX npUMEHSIOT B MPOMBIIIJICHHOCTH B KAYECTBE PACTBOPUTEIICH U IPOMEKYTOUHBIX MTPOTYKTOB
MIPU CUHTE3€ PA3IMYHBIX OPTaHUYecKuX coeuHeHui. CloxHbIe 23PUPHI C MPUATHBIM 3aM1aXOM
WCTIOJNB3YIOT B Map(hIOMEPUH U MUIIEBOI MPOMBIIUIEHHOCTH. CII0XKHBIE 3()UPBI 4AaCTO CITyKaT
MCXOJHBIMHU BEIIECTBAMHU B IIPOU3BOJICTBE MHOTUX (PapMaIleBTUUECKHUX MPErapaToB.

KHUPBI

BaxaeimmmMu mpecTaBUTENSIMU CIOXKHBIX 3()HUPOB SIBISIFOTCS JKUPBI.

B 1854 ¢panmnysckuit xumuk Mapcesaen beptiio (1827-1907) mpoBen peakiuio dTepupuKaium,
TO €cTh 00pa30BaHUS CIIOKHOTO 2PHUpa MEXTY TITUIIEPUHOM U KUPHBIMHU KHCIOTaMHU, U TAKUM 00pa3oM
BIIEPBBIE CUHTE3UPOBAJ JKHP.

BriepBbeie XMMHUECKHI COCTAB KUPOB OMPEEINI B Hauaie MPOIUIOro Beka (hpaHIly3cKuit
xuMuK Muiesb Jxken lleBpénb, OCHOBOMOIIOKHUK XUMUHU KUPOB. [{efiCTBYSI BOAHBIMU PACTBOpPaAMH
KHUCJIOT U IIeJI0YeH Ha pa3InyHbIe KUPBI, OH MOJYUUII B PE3YJIbTATE PEAKIIMHU THIPOIN3a (OMBUICHHUS )
oTkpsITHIN eme [leene rmunepun
Y HEW3BECTHBIE paHEe XMMUYECKUE COETMHEHUS — PA3JIMYHBIE )KUPHBIE KUCIOThl, MHOTUM U3 KOTOPBIX
OH U Jai Ha3BaHusA. A «cnajakoe macio» [lleene IlleBpénb Ha3BaN MIMIIEPUHOM.

Ha ocHOBaHMM 3THX SKCIIEPUMEHTOB CIENAINA BBIBOJ, UTO KUPHI (TPUIIHLIEPHABI) — 3TO
CJIOXHBIE 2PUPHI TPEXAaTOMHOTO CIIUPTA TITUIEPUHA U BBICITUX KAPOOHOBBIX KHCIIOT.

JKupbl, Kak 3TO HEe YIUBUTENHHO, TOXKE OTHOCSITCS K CIOKHBIM d(upam. B ux odpazoBanuu
yudacTBYyIOT cteapuHoBas kucinota Ci7H3sCOOH (mnu 6mm3kue K Heil o cocTaBy U CTPOEHUIO Apyrue
YKUPHBIE KUCJIOTHI) U TpexatoMHublil cnupt raunepud CsHs(OH);. BoT kak BBITTISAIUT cxemMa MOJIEKYJIbI
Takoro 3¢wupa:

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

|

HC- O -C(O)C7Hss

|

H,C- O —C(0O)C,7H35 Tpucteapus, a3¢up rimiepuHa U CTeapuHOBOM KUCIOTHI, TpUCTEapaT
[IIMLEpUHA.
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JKupbl UMEIOT CI0KHOE CTPOEHUE — 3TO MOATBEPKIAET MOJIENb MOJIEKYJIBI TPUCTEapaTa.
duznyeckue CBOMCTBA

XuMHYECKHE CBOMCTBA JKIPOB

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

1. TI'mapupoBaHue:

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

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

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

buojgornyeckas poJb ;KMPOB

Kupbr Ham HE0OXO0IUMBI, TOYHO TaK e, KaKk O€JIKU U yrieBOAbl: OHU UCTOYHUK DPHEPTUU U
HOCUTEJIM HE3aMEHUMBIX BellleCTB. I nepBbie cpe/ii HE3aMEHUMBIX - )KUPHBIE KUCIOThHI C HECKOJIbKUMHU
JIBOMHBIMU CBSI3SIMU B MOJIEKyJie. Eciu opranu3m JUIIUTh X, 3aMEIJTUTCS Pa3BUTHE OpraHU3Ma B
1esoM, Oy/IeT yrHeTeHa perpoayKTUBHAS (YHKIIHS, HAUHYTCS TPOOIEMBI CO 3J0POBbEM. Y JETEH KHPbI
Y BOBCE CJTY’KaT IJIABHBIM CTPOUTEIBHBIM MAaT€pUAJIOM JIJIsl pa3BUBarolerocs Mo3ra. Hakounerr, miembrii
PsiI HEOOXOAUMBIX BUTAMUHOB PACTBOPSETCS TOJBKO B JKHUpaxX U 0€3 HUX HE YCBAUBAETCSl OPTaHU3MOM.
JKuphb! BRIMOJTHSIOT pa3iIuyHbie PYHKITUU:

e CTpoOHUTENbHAs (BXOMSIT B COCTaB KIIETOYHBIX MEMOPaAH);

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

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

e perynupyromias (0OMeH BEeIIeCTB B OpraHU3Me).

IIpumeHeHue ;KUPOB .

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

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

Becbma BayKHBIMHU SIBJISIFOTCS peakIuy nojuMepu3anuu Maces. [1o atomy mpusHaky
pacTuTeNnbHBIE Maciia JACJST Ha BBICHIXAIOIINE, MTOTYBBICHIXAIOIINE M HEBBICHIXAIOIIME. BhIChIXaomue B
TOHKOM cJioe 00pa3yroT OjiecTsiue TOHKHE TIeHKH. Ha ’TOM 0CHOBaHO HCIIOJI30BAHHUE ATHX Macel IS

—_— 0 N =

55



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

KoHTposibHbIE BONIPOCHI:

Yro Ha3BIBaCTCS KUpPaAMM?

Kaxue KucnoTel BXOJAT B COCTaB KUPOB?
Uto Takoe ruaposu3 xupa?

Uto Takoe rugpupoBaHue xupa?

Urto Takoe peakuusi OMbUICHUS?

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

ok wd =

IIpakTnueckas padora Ne§
«AMHHOKHCJIOTHI»

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

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

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

riae R — niByxBaJIeHTHBIN pajuKail.

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

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

XuMH4ecKHe CBOMCTBA AMMHOKHUCJIOT

1. 'openue:

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

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

3. Peakuuu ¢ pacTBOpaMu Ieaoyei:

NH,CH,COOH + NaOH —* NH,CH,COO—Na" + H,O (NH,CH,COONa — amuHoarerar
HaTpHUsl)
4. Peakuuu ¢ pacTBOpaMH KUCJIOT:
2NH,CH,COOH + H,SO4 — (NH3CH2COOH)2$O4

TIALKH (Cynb(aT TITUIUHNAS)

5. Drepudukanus

6. Konnencanus.

['pynna —CO—NH— Ha3biBaeTca aMUHON IPyNIoON, a 00pa3yroIrecs MoJIUMepHI -
noJMamMuamu.

[TonmmamMuapl 0-aMUHOKHUCIIOT HA3bIBAIOTCS MENTHAaMH. B 3aBUCHMOCTH OT YKCIIa OCTaTKOB
AMUHOKHCIIOT Pa3JIMYatoT JTUTICTITU B, TPUTICTITUIBI, TOTUIENTHABL. B TaKiX COeMHEHUSX TPYIIITHI —
CO—NH— nHa3bpIBalOT NENTUAHBIMU pyIIaMu, a cBI3b C—N - IeNTUAHON CBS3bIO.

K monunenTtugam otHOCATCs Oenku. B UX MolieKynax mMpUCyTCTBYIOT OCTaTKH HE OJTHOM, a
HECKOJIbKUX aMUHOKUCIOT. [Ipu ruaponmse 6enkoB (B KHCIOTHOM Cpe/ie WK MO AeHCTBUEM
(hepMeHTOB) 0Opa3yeTcsi CMeCh aMHUHOKHCIIOT.
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IMosyyeHue Q-aMUHOKHCIIOT.
1. Y3 kapOOHOBBIX KHUCJIOT:

CH3;—CH,—COOH + CI; - CH3;—CHCI—COOH + HCI
CH3;—CHCI—COOH + 3NH3; — CH3>—CH(NH,;)—COONH, + NH4C1
CH3;—CH(NH,;)—COONH,4 + HCl - CH5—CH(NH;)—COOH + NH4Cl
2. 'maponu3 GenKoB.

3aganue:
1. Hamucarb ypaBHEHUE pEeaKIIiy, TOATBEPKIAIONINE XUMUYECKHUE CBONCTBA

AMUHOYKCYCHOU KUCIIOTBI.

2. Beruucnure maccy OpoOMHOI BOABI C MacCOBOM foiieit opoma 3,5%, koTopas morpedyercs
U1 TTOJIHOTO B3auMoencTBus co 150 r 2%-ro pacTBopa METUIIAHUIMHA.

3. B ueM nposiBisieTcs: ABOMCTBEHHOCTh XMMUUECKHUX PEAKIIM aMUHOKHUCIIOT?

4. Hanuimnre peaklMy MOJIy4YEeHUsI aMUHOKCHIIOT.

5. Kakue BemecTBa Ha3bIBalOTCA AMUHOKUCIOTaMU?

IIpakTnueckas padora Ne9
«beakm»

Leab: 03HAKOMUTHCS C IPUPOAHBIMU MOJTUMEpaMu (OeIKn).

BeJsiku — 3T0 BBICOKOMOJIEKYIISIPHBIE OPTraHUYECKUE COSTUHEHMS, KOTOPBIE COCTOAT U3 yIiIepoa,
BOJIOPOJIa, KMCIIOPO/a, CEphI U a30Ta. B cocTaB HEKOTOPHIX OeIKOB BXOAHUT (hocdop, a TakKe KAaTHOHBI
METaJIJIOB.

benku sBisitoTCst OMOMONIMMEpaMu, KOTOPBIE COCTOSIT U3 MOHOMEPOB aMUHOKHCIIOT. X
MOJIEKYJISIpHAsE Macca BapbUPYETCsl OT HECKOIBKUX THICSY O HECKOJIBKUX MUJUTMOHOB, B 3aBUCUMOCTH
OT KOJINYECTBA AMUHOKHCIIOTHBIX OCTAaTKOB.

B cocTas OenkoB BxoauT Bcero 20 TUMOB aMMHOKHUCIIOT U3 170, HAiICHHBIX B )KUBBIX
OpraHu3Max.

Otnnune Mexay OenkamMu U NeNTUAAMHU 3aKI0YaeTCsl B KOJIMYECTBE aMUHOKUCIOTHBIX OCTAaTKOB.
B Oenkax ux 0oiee 50, a B mentugax Menee 50.

B Hacrosiiiee Bpems BbIJENIEHO HECKOIBKO COTEH Pa3IMYHBIX MENTH/I0B, KOTOPbIE BHIMOIHSIOT B
OpraHu3Me CaMOCTOSITEIHHYIO (PH3UOJIOTHUECKYIO POJIb.

K nentugam otHOCSTCS:

1. I[lenTuaHble AHTUOMOTUKH (TPAMULIUAMH S).

2. PerynsaTopHble MENTH/IbI — BELIECTBA, PErYIUPYIOLIME MHOTHE XUMUYECKHE PEAKIIUU B
KJIETKaX ¥ TKaHSAX opraHn3Ma. K HIM OTHOCSATCS: N THIHBIE TOPMOHBI (WHCYJIHH), OKCUTOIHH,
CTUMYJIHPYIOIINIA COKpallleHUe TIaKOH MyCKyIaTyphl.

3. HeliponnenTumapi.

B 3aBHCHMOCTH OT CTPOEHHSI Pa3InYaroT MPOCTHIE U CIIOKHBIE OEIIKH.

1. IIpocTbie GeJIKH COCTOST TOJBKO U3 OETKOBOW YacTH.

2. Cl1o:kHbI€ UMEIOT HEOEIIKOBYIO YacCTh.

Ecnu B kauecTBe HEOCITKOBOM YaCTH UCTIONB3YETCS YTIEBOJ, TO ATO FJIHKOMPOTEHIbI.

Ecnu B kauecTBe HEOEIKOBOM YaCTH UCIIOIB3YIOTCS JIMIUABL, TO 3TO JUMONPOTEUABI.

Ecnu B kauecTBe HEOCITKOBOM YaCTH UCTIONB3YIOTCS HYKIEHHOBBIE KUCIIOTHI, TO
3TO HYKJI€ONPOTEHbI.

benku uMeroT 4 OCHOBHBIX CTPYKTYPHI: IEPBHYHYIO, BTOPHYHYIO, TPETHUHYIO, YETBEPTUIHYIO.
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1. Tlon mepBUYHOM CTPYKTYPOMl TOHUMAIOT MTOCJIEIOBATEILHOCTh AMUHOKHUCIIOTHBIX OCTATKOB B
noyivnenTuaHoM nenu. OHa yHUKaJIbHA /71 J1'o0oro Oeska u ornpenenseT ero popmy, CBoicTBa U
¢byHKIMN.

3HAYUTENIBHOE COBIAJICHUE MIEPBUYHON CTPYKTYPBI XapaKTEPHO sl OEIKOB, BHITOTHSIOIIUX
cXoaHbIe GYHKITMH. 3aMEeHA BCETO JIMIIb OJTHON aMHUHOKHCIIOTHI B OJTHOU U3 IIENEH MOXKET U3MEHUTH
¢byHKIuIo MoJekynbl Oenka. Hanpumep, 3aMeHa riiyTaMMHOBOM KUCIIOTHI HA BAJIMH MPUBOIUT K
00pa30BaHMI0 aHOMAJIHHOT'O TEMOTJIOOMHA U K 3a00JIeBaHUI0, KOTOPOE HA3BIBACTCS
CEPIOBUIHOKIIETOYHAS aHEMUSL.

2. BropuuHasi CTPYKTYpa — YIOPSAJ0UYEHHOE CBEPThIBAHUE MOJIMIICIITUIHON LEMU B CIIUPaAIb
(MMeeT BUJ pacTSHYTOHN NpPYKUHBI). BUTKH crivpaiu yKperuisitoTes: BOJIOPOAHBIMU CBS3SIMH,
BO3ZHUKAIOIIMMH MEXTy KapOOKCHUIIBHBIMU TPYIaMu U amuHOTpymmamu. [Ipaktuaecku Bce CO- u NH-
IpyNIbl IPUHUMAIOT YYacTHE B 00pa30BaHUU BOJOPOIHBIX CBSI3EH.

3. TpeTuuHasi CTPYKTYpPA — YKIIAJKa MOJUNEITHIHBIX IIETIeH B TII00YIbI, BO3HUKAIOIAS B
pe3ynbTaTe BOSHUKHOBEHHUS! XUMUYECKUX CBsI3€H (BOAOPOIHBIX, HOHHBIX, TUCYIb(UIHBIX) U
YCTaHOBJICHHSI TUAPOGOOHBIX B3AUMOACUCTBHI MEXKTY PAHKATIAMUA AMUHOKUCIIOTHBIX OCTaTKOB.

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

YTpara 6eTKOBOI MOJIEKYJI0i CBOEH MPUPOIHON CTPYKTYphI Ha3bIBaeTCs AeHaTypanueii. Ona
MOET BO3HUKHYTD IIPU BO3JICHCTBUH TEMIIEPATYPhl, XUMHUYECKUX BEIIECTB, IPU HATPEBAHUU U
O0JTy4eHHH.

Ecnu nipu neHarypauuu He HapyLEHbI IEPBUYHBIE CTPYKTYPBI, TO IPH BOCCTAHOBJICHUHN
HOPMAaJIbHBIX YCIOBUN OETOK CIIOCOOEH BOCCO3/1aTh CBOIO CTPYKTYPY. DTOT MPOILIECC HOCUT
Ha3BaHue peHarypaums. Cie10BaTesbHO, BCe 0COOEHHOCTH CTPOEHHUs OelKa OnpeIestoTCs IEPBUYHON
CTPYKTYPOM.

CeprnoBUIHOKJICTOYHAS] aHEMUS — 3TO HACJICJICTBEHHAS 0OJIE3Hb, IPU KOTOPOU IPUTPOIIHTHI,
Y4acCTBYIOIIME B IEPEHOCE KUCIOPO/a, BHITIISAIAT HE B BUJIE AUCKA, a TPUHUMAIOT (hopMy cepra.
HenocpeacTBeHHON PpUYIMHON U3MEHEHUST ()OPMBI SIBJISICTCSI HEOOIBIIIOE N3MEHEHUE XUMUIECKOU
CTPYKTYpBI FeMOTJIOONHA (OCHOBHOTO KOMIIOHEHTA 3PUTPOIIUTA).

CUMITOMBI: TIOTEPS TPYAOCIIOCOOHOCTH, TOCTOSIHHASI OT/BIIIKA, YUAIIEHHOE cepalieOueHume,
MMOHUKEHHBIN UMMYHUTET.

OHUM U3 MPU3HAKOB CEPIIOBUIHOKICTOUYHON aHEMHH SIBJISIETCS KEITU3HA KOKHBIX TTOKPOBOB.

KoHnTposbHbIe BONPOCHI:

UYro npencrasisioT coboit 6enku?

[Touemy Oenku HeIb3s1 BBIBECTH OHOM hopMysoi?
Yro Takoe nenTuaHas CBS3b?

YTo mpoucxoauT NpH rusiponuse oenka?

Urto Ttakoe nenatypanus 0enka?

UYro Takoe peHarypauus oenka?

KaxoBbl ¢pyHKIIMN O€IKOB B Opranusme?

NNk wh =

IIpakTnyeckas padora Nel(
«Ilimacrmaccesl. Kayuyku. Bosiokna»

He.m,: HU3YIUTH CBOICTBa IracTMaceC, KaydyKoB U BOJIOKOH U O3HAKOMUTLCH € UX IIPUMCHCHUCM.

BricokomonekyinspHble coequHeHs. Peakiuy nonuMepu3anny 1 MOJIMKOHIEHCAIUH.
[Tonumepsl. [lnacTmaccsl, BOJIOKHA, KaydyKH.

BrIcokOMOEeKyIsIpHBIE BEIIECTBA, COCTOSAIINE U3 OOIBIIUX MOJIEKYJ LIETHOTO CTPOCHUS,
Ha3bIBAIOTCS MOJMMEPaMM (OT rpey. «I0JIN» — MHOT'0, «MEPOC» — YacTh).
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Mornekyia moivMepa Ha3bIBaeTCs MAKPOMOJIEKYJIOM (OT Tped. «mMakpoc» — OOIBIION,
JUIMHHBIN). MonekynspHas Macca MaKpOMOJIEKYJ IOCTUTaeT JIECATKOB — COTEH ThICAY (U Jae
MUJUUTMOHOB) @TOMHBIX €UHUII.

CoeanHeHus, U3 KOTOPHIX 00pa3yrTCs MOJIUMEPHI, HA3bIBAIOTCS MOHOMEPAMHU.

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

MoHoMepbI — HU3KOMOJIEKYJISIPHBIC BEIIECTBA, U3 KOTOPBIX 00Pa3yrTCs TIOJIUMEPHI.

CreneHb MOJTUMEPHU3ANMH — YHCIIO, TTOKA3bIBAIOIIECE KOJIMUECTBO AIIEMEHTAPHBIX 3BEHHEB B
MOJIEKYJIE MTOJINMEPA.

CremneHb oJuMepHU3aIi 0OBIYHO 0003HAYAETCS UHACKCOM «n» 32 CKOOKaMHM, BKITFOUAIOIUMU B
cebs ctpykrypHoe (MoHOMepHOE) 3BeHO: (—CH—CHy-),.

Knaccupukanus mojsumepon

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

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

CrepeoperyJsipHble TIOJUMEPBI 00JIaIAI0T ropas3ao JyYIIUMU CBOHCTBAMH — IJIACTUYHOCTHIO,
HpO“IHOCTI)IO nu TCHJ’IOCTOﬁKOCTBIO; OHHN CHOCO6HI>I KpI/ICTaJIJH/I?,OBaTI)CSI, B OTJIMYHUC OT Hepern)IpHI:IX.

Kaaccndukanus no crpykrype

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

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

NOAUIMUNIEH HUZKO2O
oasnenust, Kanpou

JInHelHbIe — MaKpOMOJIEKYJIbl COCTOSIT U3 MOCIEI0BATEIbHOCTH MOBTOPSIOIIUXCS 3BEHBEB C
OOJIBLIITUM OTHOIIIEHUEM JUTHHBI MOJICKYJIBI K €€ TIOTIEpeUHOMY pa3Mepy (IIeJUTI0103a, TTOJIMATUIICH
HU3KOTO JaBJIEHUS, KallPOH).

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

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

Kaaccndukanus mo nponcxoxaeHuro

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

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

IIpupoaHbie moJIMMepbI HEMTOCPEACTBEHHO CYIIECTBYIOT B MPUPOAE (Kpaxmal, LeUIi0JI03a U

ap.).

CuHTeTHYeCKHe MOJUMePbI TIOJIYYAIOT MOJHOCTHI0O XUMUYECKHUM ITyTEM B PEAKIIHIX
MOJIMMEPU3AIUH H ITOJIMKOHICHCANH (TIOJTUATHIICH, ITOJIMXJIOPBUHILI, (EeHOI-(hOpMabICTHIHBIE
CMOJIBI, METHJIMETAKPHIIAT | T.J.). He NMEIOT aHaJIOroB B MpHUpPOIE.

HckyccTBeHHBIE — ITOy4Yal0T MOAU(UKAIIMEH HATypaIbHbIX IMOJIMMEPOB (BHCKO3a —
MoauduIIMpoBaHHAs LIEIUIIONI03a, pe3uHa —MOU(UKALIMA HATYpaIbHOTO KayuyKa).

Kaaccndukanus no XuMu4ecKkoMy xapakrtepy

ITo XUMHYCCKOMY XApPaKTEPY U COCTABY IMOJIMMCPLI U XUMHUUYCCKUEC BOJIOKHA OBIBAIOT:
HOJII/IC)(bI/IpHI)Ie, MoJIMaMMAHBIC, 3JICMCHTOOPIraHUYECCKUEC (HanpnMep, erMHnﬁopralmqecmle

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

MoauddupHbie MoJMMepbl — COJEPKAT TPy CIOKHBIX 3(hupoB -COO-.
[HoaumamuaHbie NOJUMeEPbI — COAECPKAT NeNTUIHYIO CBs3b -CO-NH,-.
DJ1eMEHTOOPraHN4YeCcKue MOJUMePbl — COJEPKAT aTOMBI IPYTUX XUMHUECKUX dJIEMEHTOB

(momumo C, H, O, N).

Kaaccndukanus no cnocody nossydenust

[Tonumeps! MOTy4atoT JIMO0 peakUsIMU MOJMMEPH3aALMH, MO0 MOJTMKOH/IeHCALHEI.

IHonumepuzanus

IMoaukoHaencanus
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DTO MPHUCOCTHUHEHNE OTHUX MOJICKYI K OO6pazoBanue MoJIMMEpa MPOUCXOAUT 32

JIPYTHUM 32 CYET pa3pbiBa KPATHBIX CBA3EI. cYeT peakiuu 3amerneHus. [lpu
ITo6o4HbBIE NPOAYKTHI, KAK IPABUJIO, HE 3TOM 00pa3yeTcs HU3KOMOJIEKYJIAPHBII
o0pa3yrorcs. MO0O0YHBI MPOAYKT.

Tonusmunen, nonunponuiex u op. Denonghopmanvoecudnas cMoad, KanpoH

Ionumepu3anusi — mpoiecc 06pa3zoBaHUsl BBICOKOMOJIEKYIISIPHOTO BeleCTBa(IIOIMMEPa)
MyTéM MHOTOKPATHOT'O IPUCOEIUHEHUS MOJIEKYJI MOHOMEpA K aKTUBHBIM LIEHTPAM B pacTylIe

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

MIPOTEKAIOIINN IO MEXaHU3MY 3aMEIICHHS M COTPOBOKIAIONINIICS BBIJICIICHHEM TTOOOYHBIX
HU3KOMOJIEKYJISIPHBIX MTPOIYKTOB (OOBIUHO 3TO BOJA).
CBoiicTBa NoJ1MMEpPOB

[To cBoiicTBaM MOJIMMEPHI MOKHO Pa3/CIUTh Ha: TEPMOpPeaKTUBHbIE, TEPMOIJIACTHYHBIE H
3J1aCTOMEPBHI.

TepMmopeakTUBHbBIE TepMmonacTuyHbie Jyacromepbl
Mewnsror dhopm
(popmy DacTUYHBIE
MpY HarpeBaHUU U
.. BEIIIECTBA MIPHU Pa3HBIX
HemmaBkue u HedmacTUUHBIC MaTEPHUAIIHI. COXpaHSIOT €€.
TeMrepaTrypax.
DenonghopmanvoecudHvle cMoabl, NOIUYPEMAaH Tonusmunen, .
Hamypanvuoiu
NOAUCTUPOITL,
KayuyK, nNoJuxi0ponpeH
NOJIUBUHUIXTIOPUO

TepMopeakTHBHBIE MOJMMeEPbI — TJIACTMACCHI, TTepepadOTKa KOTOPBIX B U3JIETHUs COMTPOBOKIACTCS
HeoOpaTUMON XMMHUYECKOH peakiinei, MpuBOAsIIEH K 00pa30BaHUIO HETNIABKOTO U HEPACTBOPUMOTO
Marepuaia.

Hanpumep, GperondopmanbIeruaHble CMOJbI, TOTHYPETaH.

TepMoniacTHUHbIE MOJTUMEPBI — MEHSIOT (POPMY B HATPETOM COCTOSTHUU U COXPAHSIOT €€
IOCJIE OXJIAKICHUS.

Hanpumep, noJM3THIIEH, HOJIUCTUPOI, TOJIUXJIOPBUHIII U T.I.

DJ1acToMepbl — 00JIaJaI0T BEICOKOAIACTUYHBIMU CBOWCTBAMHU B IIIMPOKOM HHTEpBAJIE
TeMneparyp.

Hanpumep, HaTypaJIbHBIN Kay4yK.

[HonuMepu3auus U NOJTUMKOHAEHCAIUS

IMonumepu3zamus

CreneHb MOJTUMEPHU3ANUMN — HTO YUCIIO, TTOKA3BIBAIOIIECE CKOJIBKO MOJIEKYI MOHOMEpa
COEAUHUIIOCH B MAaKPOMOJIEKYJTY.

CreneHp moJMMepU3aii 0OOBIYHO 0003HAYAETCS MHIEKCOM «Nny 32 CKOOKaMH, BKITIOUAIOIIUMH B

cebs ctpykrypHoe (MoHOMepHOE) 3BeHO: (—CH,—CH,-),

XapakTepHble NIPU3HAKH MOJIUMeEPHU3AIUH.

B ocHoBe monmmMepu3aIum JeKAT peakuus NpucoeIMnHeHUs .

2. Tlonmmepusanus — HenHasi peaKkuus, BKIOYAeT CTaAUA HHUITUUPOBAHUS, POCTa U OOPHIBA IETH.
DJIEMEHTHBIN COCTaB (MOJEKYISIPHBIC (HOPMYJIIBI) MOHOMEpPA U TOJUMEPa OAMHAKOB.

—
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KaranuzaTopamu noauMepu3anuyd MOTYT OBbITh: MeTAJIMYeCKHii HATPHA, ePOKCH/IBI,
KHCJIOPO/J, METAJIOOPraHNYeCcKHe COeIMHEeHN ], KOMILIEKCHbIE COeINHEHUS].

[Tponecc 06pa3oBaHUs BHICOKOMOJICKYIISIPHBIX COSTMHEHUN TPU COBMECTHON TIOJTMMEPU3AIAH
IBYX WK 00Jiee pa3IMYHbIX MOHOMEPOB Ha3bIBAIOT COMOJIUMeEpPHU3aIUeii.

KoHTpoJibHbIE BOIPOCHI:
Uto Takoe noaumMepnl?

Ha xakue rpynmsl AensTcsl HOIUMEPHI?

JlaTb onpeniesnieHre miacTMaccam.

Jlatb onpefieneHrne peakiuy MoJIMMEpPU3alluy 1 MOJIMKOHIEHCALIUH.
UYro Takoe MoHOMEp U nosiuMep? B uem ux otinune?

Ha3zoBute n3BecTHBIE OHOTIOTUMEPHI.

Kakue nBa Buja kaydyka pa3ivyaroT.

Uto Takoe ByJakaHu3anus?

A S S S

KT0 nonyuun cunreTnueckuii Kayayk?

IIpakTnyeckas padora Nell
«Ilepunonnyecknii 3axkoH u [lepuoanyeckasi cucreMa xXuMudeckux jiementon ..
MenpaeieeBa»

Heanb: PaccMoTpeTh B3aMOCBSI3b COCTAaBa U AJIEKTPOHHON CTPYKTYpPhl aTOMOB XMMHYECKHUX
3J1IeMeHTOB ¢ ux nosiokenueM B IICXD J[.1.MenzaeneeBa, NepuoJU4HOCTb PACIOI0KEHUS HIIEMEHTOB U
M3MEHEHHE AIIEKTPOHHBIX KOH(PHUTypaIuii UX aTOMOB, OTBEYAOIIEE IEPHOANIHOCTH U3MEHEHHS UX
CBOMCTB; 3HaUEHHUE MEPUONYECKOI0 3aKOHA JJIsl pa3BUTHUS HAyKH U AUAJIEKTHUKO-MaTepUalbHOTO
MTOHUMAaHHUS IPUPOJIBIL.

Ilepuoauuecknii 3akoH xumudecknx 1eMmeHToB [[.A. MenneneeBa (coBpeMeHHas
(hopMyIHpOBKa): CBOMCTBA XMMHUECKUX JIEMEHTOB, a TAK)KE MPOCTHIX U CIOKHBIX BEUIECTB, UMU
00pa3zyeMbIX, HAXOASTCS B IEPUOINYECKON 3aBUCIMOCTH OT 3HAYEHUS 3apsi/ia U3 aTOMHBIX sIJIEp.

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

EcrecTBeHHBIN psijl XUMUYECKHUX JIEMEHTOB — PsiJT XUMHUYECKUX 3JIEMEHTOB, BEICTPOSHHBIX 110
BO3PACTaHUIO YHCIIa TPOTOHOB B SApax UX aTOMOB, UJIH, UTO TO K€ CaMoe, 10 BO3PACTAHUIO 3apsi10B
siiep ATUX aTroMoB. [1opsIKOBBIN HOMED JIEMEHTA B 3TOM PSIIy PaBEH YHUCITY MPOTOHOB B SiApPE JI000T0
aTromMa 3TOT0 dJIEMEHTA.

Tabnuia XuMUYECKHUX JIEMEHTOB CTPOUTCS TYTEM «pa3pe3aHus» €CTEeCTBEHHOTO psijia
XUMHUYECKHUX 3JIEMEHTOB Ha MePHOAbl (TOPU30HTAIIbHBIE CTPOKH TA0JIUIIbI) U O0BEIUHEHUS B TPYIIIIHI
(BepTHKAIBHBIE CTOJOIIBI TAOJIMIIBI) DIIEMEHTOB, CO CXOIHBIM JIEKTPOHHBIM CTPOEHUEM aTOMOB.

B 3aBucumoctu ot crnoco6a 00beMHEHSI JIEMEHTOB B TPYIIIHI TA0IHIIA MOXKET
OBITH NJIMHHOMEPHOIHOM (B TPYIIIBI COOPAHBI DJIEMEHTHI C OJIMHAKOBBIM YHCIIOM M THIIOM BAJICHTHBIX
AIEKTPOHOB) U KOPOTKOMEPHOAHO¥ (B TPYIIIBI COOPaHBI AJIEMEHTHI C OJIMHAKOBBIM YHCIIOM BaJIE€HTHBIX
AJIEKTPOHOB).

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

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

Yucro a5meMeHToB B nepuojax: 2, 8, 8, 18, 18, 32, 32. BoabIIMHCTBO 371EMEHTOB BOCBMOTO
MEepUO/Ia MONYYEHBl UCKYCCTBEHHO, MOCIEAHUE JIEMEHTHI 3TOT0 MEPUO/IA €1le HE CUHTE3UpOBaHbl. Bece
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NepUO/Ibl, KPOME IEPBOTO HAUMHAIOTCA € 3JIEMEHTa, oOpa3yromiero mienoyHon meraimt (Li, Na, K u 1.
11.), @ 3aKaHYUBAIOTCS DJIEMEHTOM, oOpa3yromuM Onaropoausiii ra3 (He, Ne, Ar, Kr u T. 1.).

B kopoTkoneproaHoii Tabauie — BOceMb TPYII, KaKAas U3 KOTOPBIX ACTUTCS Ha B
MOArpyHIb (TJIaBHYIO U MOOOYHYIO), B JUTMHHOIIEPUOJHON TabIUIlE — IIeCTHAALATh TPYIII, KOTOPhIE
HYMEPYIOTCS puMcKuMHu nudpamu ¢ OykBamu A wim B, Hanpumep: 1A, I1IB, VIA, VIIB. I'pynna TA
JUTMHHOTICPUO/IHOM TaOJIHMIIBI COOTBETCTBYET IIIABHOW MOATPYIIIE MIEPBOM TPYIIBI KOPOTKOIIEPHOTHON
Tabuiel;, rpynmna VIIB — moGouHol moArpyIine celbMOi TPYIIIbL: OCTalbHbIE — aHAJIOTHYHO.

XapakTepuCTUKU XUMUYECKUX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIOTCS B TPYIINAX U NEPHOJIaX.

3ananus
1. VYka3arp 3JIEMEHT, B aTOME KOTOPOTo: a) 25 mpoToHOB U 13 31ekTpoHOoB, 0) 41 mpoToH u 20

DJIEKTPOHOB.

2. Ompenenuts ABa 3JIEMEHTA, B aTOME KOTOPBIX Ha IMOCJIETHEM SHEPTETUICCKOM YpOBHE: a) 4
BaJICHTHBIX 3JIEKTPOHA, 0) 7 BaJIEHTHBIX 3JIEKTPOHA.

3. HasBath 1Ba 3eMeHTa, B aTOME KOTOPBIX: @) 3 SHEpPreTH4ecKuX ypoBHs, 0) 5
SHEPreTUYECKUX YPOBHSL.

4. Ha3zoBuTe 37€MEHTHI, UMEIOIINE CIEAYIONINE YIEKTPOHHbBIE (POPMYIIBI:
a) 1s22s22p63s23p5,
0) 1s22sz2p63sz4sl,
B) 15°2s72p°3s%3p®4s?3d'4p®5s'4d’.

5. VYkazarh MECTOIOJIOKCHHE JIEMEHTOB B [leprnoIndeckoil cucTeMe XUMUYIECKUX AJIEMEHTOB
J.W1. MenneneeBa, HAMUITUTE dJICKTPOHHBIC (DOPMYIIBI aTOMOB JIAHHBIX JIEMEHTOB: a) Ne37,
0) Ne30, B) Ne24, r) Ne50.

6. Yem CXOAHBI M YEM OTIIMYAIOTCS IO COCTaBY U30TOIIBI: Q) 4019K 3919K, 0) 3'517C1 3'717C1.

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

KoHTpoJibHbBIE BONIPOCHI:

1. JaiiTe onpeaesieHne XUMAYECKOTO AJIEMEHTA.

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

3. JlaiiTe onpeaesieHUe U30TOMA.

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

BapuaHThI Tabmui, gocturano 50. Hekoropsie u3 yuensix (JI. Metiep, J1. Heronenc)

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

MIOTBITKY JI0 3aBEPIICHUsI. Y KaXKUTE OCHOBHOW HEJOCTATOK B paboTax BCex

npenmectseHHUKOB J[.1. MeHneneena.

UTo MoN0KUI B OCHOBY KIaccu(pUKauu XxuMudeckux snemenToB .M. Menaeneen?

HazoBuTe 1aTy OTKpBITHS IEPUOANYECKOTO 3aKOHA M €T0 COBPEMEHHYIO ()OPMYIIUPOBKY.

Kewm u rne padoran /.M. MenaeneeB Bo BpeMsi CBOETO BETUKOTO OTKPBITHS?

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

o N oW

IIpakTnyeckas padora Nel2
«CTpoeHue aTOMOB»
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Heab: 0600muUTH 3HaHUS 00 MIEKTPOHHOM CTPOCHUH aTOMOB XHMHUYECKUX JIEMEHTOB;
3aKpENUTh YMEHUS U HABBIKH COCTABJICHUS 3JICKTPOHHBIX (POPMYII aTOMOB XUMHUECKUX DJIEMEHTOB, a
TakKe uX rpadudeckux n3oopaxkenuit. OTpaboTaTh OCHOBHBIC TIOHATHUS: «IJEKTPOHHOE 00JIaKOY,
«aTOMHAasi OPOUTAIIBY, «PATUYCH.

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

SIApo aToMa COCTOUT M3 IPOTOHOB (p*) M HEWTPOHOB (nO). Y aTroma BomopoJia iApo COCTOUT U3
OJITHOTO MPOTOHA.

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

CyMMa yucia HEeMTpOHOB N(n"), 0603Ha4aEMOr0 npocto OykBo# N, 1 yucia
MIPOTOHOB Z HA3bIBAETCSI MACCOBBIM YHMCJIOM 1 0003HauaeTcsi OyKBOi A.

A=Z+N(6)

OnekTpoHHas 000JI04Ka aTOMa COCTOUT U3 ABMXKYIIMXCS BOKPYT sJIpa SJIEKTPOHOB (€).

Hucno a1exkTpoHoB N(e') B 3JIEKTPOHHOM 00010YKEe HEUTPATBLHOTO aTOMa PABHO YHCITY
MIPOTOHOB Z B €r0 spe.

XHMHUYECKHIi 3JIeMEeHT — BUJI aTOMOB (COBOKYITHOCTh aTOMOB) C OJIMHAKOBBIM 3apsI0M sipa (¢
OJIMHAKOBBIM YHCJIOM IIPOTOHOB B SpeE).

H30T0N — COBOKYITHOCTH aTOMOB OJTHOTO 3JIEMEHTA C OJJMHAKOBBIM YHCJIOM HEUTPOHOB B sIApe
(WM BHJT aTOMOB C OJJMHAKOBBIM YHCJIOM IPOTOHOB M OJIMHAKOBBIM YHCIIOM HEHTPOHOB B SIIIPE).

Pa3nble H30TOMBI OTIMYAIOTCS IPYT OT APYTra YUCIOM HEUTPOHOB B SAPaX UX aTOMOB.

O603HaueHue OTAEIBHOTO aToMa UM U30TOIIA.

AToOMHAasi OpOUTAJIb — COCTOSHUE JIEKTPOHA B aTOME. Y clIOBHOE 0003HaYeHue opoutanu — 1.
Kaxnoii opOuTalii COOTBETCTBYET AJIEKTPOHHOE 00JIAKO.

OpOuTanu pealbHbIX aTOMOB B OCHOBHOM (HEBO30YXJACHHOM) COCTOSIHUU OBIBAIOT YETHIPEX
THUIIOB: §, p, d U f.

OpOuTanu 0AHOTO CJI0si 00Pa3yIOT FJIEKTPOHHBIH («IHEpreTHYecKnii») YpoBeHb, NX YHEPTHH
OJIMHAKOBHI Y aTOMa BOJIOPO/1a, HO Pa3IMYarOTCs y JPYTUX aTOMOB.

OnHOTHITHBIE OPOUTANIN OJHOTO YPOBHS IPYIIHUPYIOTCS B 3J1€KTPOHHbIE
(3HepreTru4ecKme) OypOBHHU:

S-TIOJTypOBEHB (COCTOMT U3 OJTHON s-OpOUTANIN), ycI0BHOE 0003HaueHue — .

Pp-TIOAYPOBEHB (COCTOMT U3 TpeX p-opOuTaneii), ycioBHoe obo3HaueHue — [T

d-TIoJTlypOBEHb (COCTOMT U3 TSATH d-opbuTaneit), ycaoBHoe o0o3HaueHue — LTI T].

f-TIoIypOoBEHb (COCTOUT U3 CeMU f-opOutarneit), yciaoBHoe o0o3HadeHne — [T TTTTT].

OHepruu opouTasel 0JHOro O YPOBHS OJJUHAKOBBI.

[Tpu 0603HaYeHNN TIOJyPOBHEH K CHMBOITY MTOTypOBHS JO0ABIISIETCSI HOMEP CJI0s1 (3JIEKTPOHHOTO
YPOBHS), HaripuMmep: 2s, 3p, Sd 03HavaeT s-MoAypOBEHb BTOPOTO YPOBHS, p-NIOTypPOBEHBb TPETHETO
YPOBHSI, d-TIOJTypOBEHB TISITOTO YPOBHSI.

OO01iee yKcao NOypOBHEH Ha OJTHOM YPOBHE paBHO HOMepY ypoBHs n. Ob1iee yncio opouraien
Ha OJIHOM ypOBHE PaBHO 11°. COOTBETCTBEHHO STOMY, 00IIIee UHCIIO 00TAKOB B OHOM CIIOE PABHO
TaKxke n’”.

O603Hauenus: O — cBoboanHast opOuTans (6€3 3JeKTPOHOB),

e - OpOMTAIH C HECTIAPEHHBIM AJIEKTPOHOM,

— opOuUTaIh C JIEKTPOHHOU MapoH (C IBYMS dJIEKTPOHAMHU ).

[Topsimok 3amosiHEHUs 2JIEKTPOHAMHU OpOUTaliel aToMa OIpeieNsieTcst TpeMs 3aKOHaAMH PUPOIbI
(popmynupOBKH JaHbI B IPUIIOKEHUH 2):

BaJjieHTHBIE 3/1eKTPOHBI — IEKTPOHBI aTOMa, KOTOPbIE MOTYT IPUHUMATh y4acTUE B
00pa3oBaHMM XMMUYECKHX CBsI3€i. Y M000ro aTomMa 3TO BCe BHEIIHUE 3JIEKTPOHBI IUTIOC T€
MIpe/IBHELTHUE 3JIEKTPOHBL, SHEPTHs KOTOPBIX OoJiblle, yeM y BHeIHUX. Hanpumep: y aroma Ca
BHEIITHHE SMCKTPOHBI — 45, OHU )K€ U BalCHTHBIE; Y aToMa Fe BHEIIHME 2IIeKTPOHBI — 457, HO y HEro

64



ecth 3d° , CTICIOBATEJILHO y aTOMA Kelle3a § BAJIGHTHBIX AJIEKTPOHOB. BaneHTHas iekTpoHHas popmyna
2 2
aroma Kaielusa — 4s°, a aToMa xeje3a — 4s 3d°.

3aganusa
C Q2 3
1. Hamuumre snextponssle GopMyist st noros: Fe?*, CI', S%, Cu®*, Cr”.

2. HanumuTe 31eKTpOHHYIO (popMyTy aToma xkene3a. Kak pacnpenensitoTcst 2eKTPOHbI Ha
d - nonypoBHe? YKaKUTE BBICIIYIO BAJICHTHOCTb JKeJe3a.

3. CocraBbTe JIEKTPOHHBIE CXEMbI CTPOCHUSI MOJIEKYJI. B kakoi Moiiekysie CBsI3b
koBasieHTHas nossipHasi: a) Clp, 6) H,, B) HCI, r) NaCl.

KounTpoJibHbIE BONPOCHI:

o Kakoe crpoenue numeer atom?

o Kakue aneMeHTapHbIE YaCTHUIIbI BXOJAT B cocTaB siapa atoMa? Kak onpenensiercs 3apsan sapa
aToma?

e UYro onpezenser cyMMa IpOTOHOB U HEUTPOHOB?

o JlaiiTe onpeaesieHHe XUMUYECKOTO 3JIEMEHTA.

o Kak onpenenuTs 4ucio MpoOTOHOB, HEUTPOHOB U JIEKTPOHOB B aToMe? JloKaKuTe, 4TO aTOM —
3JIEKTPOHEUTpaNIbHAs YAaCTULIA.

IIpakTnyeckas padora Nel3
«XHUMHYeCKHE PeaKkIum)

Heab: yrnyOuTh 1 0000IIUTH TEOPETUUECKHUE 3HAHUS 00YYAIOIINUXCS 0 XUMHUUECKHUX PEaKIIHIX,
HAyYUTHCS BBIIOHSITH PACUEThI, UCTIONB3YS ()OPMYIIBI.

XuMHYeCKHe peaKMu — 3TO TaKOW BUJ B3aUMOJEHCTBUS YACTHUIL, KOT/Ia U3 OJHUX
XUMHUYECKUX BELIECTB MOIYYatOTCs IPYyrue, OTANYAIOIMecs OT HUX 110 CBOMCTBAM U CTPOEHHUIO.
BemectBa, KoTOphie BCTYNAKT B PEAKINI0 — peareHThl. BelecTsa, KOTopbie 00pa3yloTcs B X0/
XUMHUYECKON PEaKIUU — MPOAYKTHI.

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

B xo1e XMMHUUYECKHX peaklUii He MEHSIIOTCSL aTOMbI, Y4aCTBYIOIIHUE B pEaKIIMU. MEeHSeTCs TOJIBKO
MOPSIZIOK COETMHEHUS aTOMOB B MoJIeKyJiax. TakuM 00pa3oB, UUCIIO aTOMOB OJHOTO M TOTO YK€ BEIIECTBA
B X0/I€ XUMUYECKOW PEaklui HE MEHSETCS.

XUMHYECKUE PEAKIINU KIACCU(DHUITUPYIOT 1O Pa3HbIM MpU3HaKaM. PacCMOTpUM OCHOBHBIE BUIBI
KJIacCU(UKAIUY XUMUUECKUX PEaKIIUi.

Kanaccupukanus mo 4uc/y 4 COCTaBy pearupyrommx BelecTB

[To cocTaBy U 4KCIy pearupyroiux BeIECTB pa3AesaioT PeakIiliy, MpoTeKatonue 6e3
M3MEHEHUS COCTaBa BEUIECTB, U PEAKIINU, TPOTEKAIOITNE C N3MEHEHHEM COCTaBa BEIECTB:

1. Peakuuu, nporekamomue 6e3 H3MeHEHHUs1 cOcTaBa BewecTs (A — B)

K TakuM peakinusiM B HeOpraHu4ecKoil XMMHH MOYKHO OTHECTH aJUTIOTPOITHBIC TIEPEXOIBI
MIPOCTHIX BEIIECTB U3 OAHON MOIU(DUKALNU B APYTYIO:

Sp0M6nquKaﬂ — Shonormrnas.

B opranuyeckoi XuMHMH K TaKUM PEaKLUSIM OTHOCSITCS peaKlMy U30MePHU3aluu, KOr/1a u3
OJIHOTO M30Mepa MOJ IeHCTBUEM KaTalu3aTopa U BHEITHUX (PaKTOPOB MOJTydaeTcs Ipyrou (Kak
MPaBUJIO, CTPYKTYPHBIN U30MED).

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

CH3-CH2-CH2-CH3 — CH3-CH(CH3)-CH3.

2. Peaknum, npoTreKawuue ¢ K3MeHeHHEM COCTaBa
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. Peakuum coenunenust (A + B+ ... — D) — 3T0 Takue peakuuu, B KOTOPBIX U3 ABYX U
Oosiee BeleCTB 00pa3yeTcsi OJJHO HOBOE CII0KHOE BellecTBO. B Heopranm4eckoil XUuMHHU K peakuusiIM
COEMHEHMS OTHOCSTCS PEAKLIMU TOPEHNUS IPOCTHIX BEIIECTB, B3aUMOJEHCTBIE OCHOBHBIX OKCUIOB C
KHMCJIOTHBIMU U Ip. B oprann4eckoil XMMHH TaKue peaKIIMH Ha3bIBAIOTCS
peakuusMu npucoeuHeHusi. Peakuum npucoeAnHeHus — 3TO TaKHE€ PEAKINU, B XOJ€ KOTOPbIX K
paccMaTpuBaeMOM OpraHM4eCKOr MOJIEKYJIe IPUCOEUHAETCS Apyras Moaekyia. K peakuusam
IIPUCOEANHEHNS OTHOCATCS PEAKLIMY IMAPUPOBaHus (B3aUMOEHCTBUE C
BOJIOPOJIOM), THAPATALMH (IIPUCOETUHEHUE BOIbI), THAPOTa0reHMPOBAaHNS (IPHCOEINHEHHE
raJIOTeHOBOJIOPO/Ia), MOJIMMepHu3aus (IPHUCOeINHEHNE MOJIEKY JPYT K APYTy ¢ 00pa3oBaHHEM
JUIMHHOM LIETIOYKH) U Jp.

Hanpumep, rugparanus :

CH2=CH2 + HzO — CH3-CH2-OH

. Peakuuu pasioxenusi (A — B + C + ...) — 3To Takue peakiuu, B X0Ji¢ KOTOPhIX U3
OJTHOM CIIO’KHOM MOJIEKYJIBI 00pa3yeTcss HECKOIbKO MEHEEe CIIOKHBIX MITU MPOCTHIX BeliecTB. [Ipu aTom
MOTYT 00pa30BBIBaThCS KaK MPOCTHIE, TAK U CIOKHBIE BEIIECTBA.

Hanpumep, npu pa3noXeHUU NEPOKCUHIA BOAOPOAA:

2H,0, — 2H,0 + O,.

B opranu4eckoii XuMHH pa3/IesSIOT COOCTBEHHO PEAKIIUH PA3IOKEHHUS U PEAKIIHU
oTuiericHUs. Peakuuu oTmienuienusi (3JIMMMHAUPOBAHUS) — 9TO TaKUE PEAKIIMU, B X0JI€ KOTOPHIX
MPOUCXOAUT OTPHIB ATOMOB WJIM @TOMHBIX I'PYII OT UCXOAHOW MOJIEKYJIbI IPU COXPAHEHHUH €€
YIJIEPOIHOTO CKEJleTa.

Hanpumep, peakius oTiierjieHUs BO0Opoa (IeruApupoBaHue) OT MPONAaHAa:

C3Hg — C3;Hg + H,

Kaxk npaBuio, B Ha3BaHUM TaKMX PEAKIM €CTh IPUCTABKa «1e». Peakunm pas3ioxeHus B
OpraHUYEeCKON XMMHUH IPOUCXOJAT, KaK IPaBUIIO, C Pa3pbIBOM YIJIEPOIHOM LEIH.

Hanpumep, peakiys KpekuHra dyrana (pacuieruieHue Ha 0oJiee mpoCThie MOJICKYJIIbI TPU
HarpeBaHUM WM MOJI ACHCTBUEM KaTalln3aTopa):

C4H10 — C2H4 + C2H6

. Peakumu 3aMeieHMss — 3TO TAKHUE PEAKLIUU, B XOJI€ KOTOPBIX aTOMBI UJIY TPYIIIIbI
aTOMOB OJJHOTO BEIIECTBA 3aMEIIAOTCA HA aTOMbBI HJIM TPYMIBI aTOMOB APYroro BemecTsa. B
HEOPraHU4eCcKOM XUMMHU 3TH PEAKLHUH IIPOUCXOIAT 10 CXEME:

AB+C=AC+B.

Hanpumep, 6osiee akTUBHBIE raJIOTeHbl BRITECHSIOT MEHEE aKTUBHBIE U3 COSTMHEHUN.

B3anmoneiicTBre oguaa Kajaus ¢ XJI0pOM:
2KI + C12 — 2KCl + I,.

3amenaThCsi MOTYT KakK OTJEIbHBIE aTOMBI, TaK M MOJIEKYJIBI.

Hanpumep, npu crijaBieHur MeHee JieTy4He OKCHAbI BRITECHSIOT 0oJ1ee JieTy4ne U3 coyeil.
Tak, HeneTyuuit OKCHI KPeMHMSl BBITECHSIET OKCHJI yIiiepoa u3 KapOoHaTa HATPUS TIPU CIUIABJICHUU:

N32C03 + SlOz — NaQSiO3 + COZ

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

Hanpumep, peakuys XJ10pMpOBaHUS MeTaHA:

CH4 + C12 — CH3C1 + HCl1

[To yuciy 4acTHIl ¥ COCTaBy MPOJAYKTOB B3aUMOJICHCTBUS 3Ta Peakius OONbIIe OX0Ka Ha
peakmuio oomMeHa. TeM He MeHee, 0 MeXaHU3MY TaKasi peaKI[us SBIICTCS PEaKINe 3aMeIeHus.

. Peaknuu o0MeHa — 3TO TaKMe pPeaKIiu, B X0J€ KOTOPBIX J1BA CIOKHBIX BEILIECTBA
OOMEHHUBAIOTCA CBOUMH COCTaBHBIMH YaCTIMH:

AB+CD=AC+BD
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K peakuusiMm oOMeHa OTHOCATCS] peaKIiMi HOHHOT0 00MeHa, ITPOTEKAIOIINe B paCTBOPAX;
peakLyy, WITIOCTPUPYIOIINE KUCIOTHO-OCHOBHBIE CBOMCTBA BEILIECTB U JPYTHeE.
IIpumep peakunu 0OMEHA B HEOPTraHUYECKOH XUMHH — HEUTpaTU3alisi CONAHOM KUCI0ThI
1IeJI0YbI0:
NaOH + HCI = NaCl + H,O
IIpumep peakiuu oOMEHa B OPraHMYECKOM XUMUU — B3aUMO/IeiiCTBHE YKCYCHOM KHCJIOTHI €

1IE104bI0:
CH;-COOH + KOH = CH3-COOK + H,O

Knaccupukanus XuMuueCKUX peakiuid 0 U3MEHEHHUI0 CTeNleHH OKUCJIeHUSs 3JIEMEHTOB,
o0pa3yommx BelecTBa

I1o u3MeHeHH IO CTeNeHU OKMCJIEHHUS JIEMEHTOB XUMHUYECKUE PEAKIINH JICTISAT
Ha OKMCJIHUTEJIbHO-BOCCTAHOBUTE/IbHbIE PEAKUMHU, U PEAKIINU, UyIMe 0e3 M3MeHEeHUs CTeneHeil
OKHCJIeHHSI XUMUYECKUX DJIEMEHTOB.

. OxkucIuTeIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (OBP) — »To peakiuu, B xoze
KOTOPBIX CTeNeHH OKHUCJIEHHsI BEIIECCTB H3MEHSIIOTCs. [Ipr 5 TOM IPOUCX0IUT 0OMEH 3JIeKTPOHAMMU.

B Heoprannueckoii XMuMUM K TaKHM PEAKIUSAM OTHOCSTCS, KaK MPABUIIO, PEAKIIMH PA3JI0KEHUS,
3aMelIeHUs], COeIMHEHNUS, U BCe PEaKuu, UAYIIHUEe C y4aCTHEeM MPOCTHIX BemlecTB. [l ypaBHUBaHUS
OBP ucnonb3yoT METOJT 3JIEKTPOHHOT0 fajiaHca (KOJIUYECTBO OTJAAaHHBIX JIEKTPOHOB JTOJKHO OBITh
PaBHO KOJMYECTBY MOJTYUYEHHBIX ) UM METO/ 3JIEKTPOHHO-HOHHOTO fajiaHca.

B opranuyeckoii XuMHMHu pa3/iensioT PEAKIIMU OKUCICHHS U BOCCTAHOBIICHUS, B 3aBUCUMOCTHU OT
TOTO0, YTO MMPOUCXOTUT C OPraHNYECKON MOJIEKYIIOH.

Peakuuu okucJIeHHs B OPraHUYECKON XUMHUH — 3TO PEAKIIMH, B XOJI€ KOTOPHIX YMEHbIIAETCS
YHCJI0 ATOMOB BOJAOPO/A WM YBEIMUMBAETCS YUCIO aTOMOB KHCIIOPO/a B UCXOTHON OpraHHYecKOi
MOJICKYJIE.

Hanpumep, oOKHCIICHHE dTaHOIA IO ICHCTBUEM OKCHIA MEIH:

CH;-CH,-OH + CuO — CH;3-CH=0 + H,;0 + Cu

Peakuuu BoCCTAHOBJIEHHSI B OPTAaHMYECKOW XUMHUH — 3TO PEAKIUHU, B X0OJIe
KOTOPBIX YBEJTUYUBAETCH YHUCJI0 ATOMOB BOA0PO/1A WIN YMEHbIIAETCS YMCJI0 ATOMOB KUCJIOPO/A B
OpraHUYECKON MOJIEKYJIE.

HanpuMmep, BOCCTaHOBJICHHE YKCYCHOT'0 AJIb/I€rH/1a BOJOPOOM:

CH3-CH=O +H, — CH3-CH2-OH

. IIpoTosmMTHYECKHE PeaKUMU U PeaKu 00MeHa — 3TO TaKHe PEaKIuH, B XOJe
KOTOPBbIE CTENIEHU OKUCIIEHUSI aTOMOB HE U3MEHSIFOTCSI.

Hanpumep, HeliTpanu3anys e1KOro HaTpa a30THON KMCJI0TOM:

NaOH + HNO3 =H,0 + N3N03

Kaaccndukanmus peakuuii no remsiopomy 3¢ dexry

[To TeroBoMy 3¢ (deKTy peakiiu pa3aeisitoT Ha IK30TePpMUYeCKHe 1 FJHI0TepMUYEeCKue.

IK30TepMUYEeCKHE PeaKMH — 3TO PEAKINH, COMPOBOKIAIOIINECS BbIACIIEHUEM SHEPTUHU B
dbopme TernoTsl (+Q). K Takum peakiiusM OTHOCSTCS MOYTH BCE PEAKIIUU COSTMHECHUS.

HckioueHust — peaxiys a30Ta ¢ KHCJI0PoaoM ¢ oOpazoBanreM okcuaa azora (II) —
SHJO0TEPMUYECKAS:

N>, + 02 =2NO - Q
Peakmust ra3000pa3Horo Boi0poaa ¢ TBEPAbIM HOAOM TaKKe IHAOTEPMHUUYECKAS:
H+L= 2HI - Q
DK30TepMUYECKUE PEAKIIUH, B X0/I€ KOTOPBIX BBIIETSAETCS CBET, HA3bIBAIOT PEAKIIUAMU TOPEHMS.
Hanpumep, ropenue merana:
CH4 + Oz = C02 + HQO
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Taxoxe IK30TEPMUYECCKUMHU SABJIAIOTCA:

. peaKkIyy MeJOYHbIX METAJLJIOB C BOJIOM;

. peaKuuu, COPOBOKAAIOITUECS B3PbIBOM;

. paslioKCHUE TMXPOMATA aMMOHMS («BYJIKaHUHKY);

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

. peakuy HeHTpaJIu3aluu;

. CHMHTE3 METaHO0J1A;

. aJTIOMOTEPMHUS;

. peaKkiyy, B KOTOPHIX U3 MeHee CTa0WIbHBIX BelllecTB 00pa3yloTcs 0oJjiee cTa0UIbHbIE;
. B OPTaHUYECKOW XUMHUU — PEAKIIMK MPUCOeTMHEHUsI, PCAKIINA TOPEHUsA, OKHCJIEHUS 1

zp.
IJHAOTEPMHUYECKHE PEAKIIUM — HTO PEAKIMH, CONPOBOKIAOIINECS MOTVIOIEHHEM SHEPIuU B
dbopme TernoTsl (— Q). Kak npaBuiio, ¢ MOTIOMIEHUEM TETIOTHI HIET OOIBITUHCTBO
peakuuii pasJioxeHus (peakiuu, TpeOyroye JIIUTEILHOTO HarPeBaHUs).
Hanpumep, pazinoxeHue U3BeCTHIKA:
CaCO; — CaO + CO, - Q
Takxe IJHA0TEPMHUYECKUMH SIBJISIOTCS:

. peakuuu ruapoJIn3a;
. peakuuu, uaylme ToJAbLKO IPU HATPEBAHWH;
. peaxiuu, MpoTEeKaroIIHe TOJILKO MPH 04YeHb BHICOKHX TeMIlepaTypax Wi moj

fieiicTBHEM 2J1eKTPHYECKOro pa3psa.
Hanpumep, npeBpalieHe KACIOpOoa B 030H:
30,=20,—Q
B opranu4eckoii XHMHH C TIOTJIOIEHHAEM TEMIOTH MAYT PEeakluy pasinoxenus. Hanpumep,
KPEKUHT MeHTAHA:
CsHj, — C3Hg + C:;Hg— Q

Kaaccndukanusa XuMu4ecKHX peakuuii Mo arperaTHOMY COCTOSIHMIO pearupyoumx
BeulecTB (1o ¢ga3oBOMY COCTaBY)

BeniectBa MOTYT CynIecTBOBaTh B TPEX OCHOBHBIX arperaTHbIX COCTOSTHUSIX —
TBEPAOM, )KMIAKOM U razooopasnom. Ilo pazoBoMy COCTOSIHUIO pa3aeisIOT
peaKur rOMOTreHHbIE U reTeporeHHbIe.

. I'omorenHsbie peakuMu — ATO TAKUE PEAKLIMU, B KOTOPBIX pEarupyrolye BeIeCcTBa U
MPOAYKTHI HAXOIATCS B OAHOM (pa3e, U CTOJTKHOBEHUE PEarnpyroLIMX YaCTHUIl IPOUCXOIUT BO BCEM
o0BeMe peakllMOHHOU cMecH. K TOMOTeHHBIM peakIisiM OTHOCAT B3aUMOJCHCTBUS :KHAKOCThb-
JKHJKOCTD U ra3-ras.

Hanpumep, okucIIeHHE CEPHUCTOIO ra3a:

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

. I'ereporenHsie peakuM — 3TO PEAKLUHU, B KOTOPBIX PEArupyIOIIUE BEIIECTBA U
MPOAYKTHI HAXOAATCS B pasHbIX (pazax. [Ipy 3TOM CTOTKHOBEHHE pearupyrolnuX YaCTULl IPOUCXOAUT
TOJIbKO HA FPaHMIle CONPUKOCHOBeHHs (pa3. K TakuM peakuusiMm OTHOCATCSA B3aUMOJIEHCTBUS ra3-
JKMJIKOCTh, Fa3-TBepaas (pasza, TBepaas-Teepaas, U TBepaas paza — KUIAKOCTb.

Hanpumep, B3auMOJEHCTBUE YIJIEKHCJIOI0 Ia3a U THAPOKCHAA KAJIbLMSA:

COQ(F) + Ca(OH)z(p_p) = CaCO3(TB) + H20

st knaccupukanuy peakiuii mo ¢azoBoOMy COCTOSIHUIO TIOJIE3HO YMETh ONPEAETAThH (pa30BbIe
COCTOSIHMS BelleCTB. DTO JIOCTAaTOYHO JIETKO C/IEJNIaTh, UCIIOJIb3Ys 3HAHUS O CTPOCHHUH BELIECTBA, B
YaCTHOCTH, O TUIIAX KPUCTAJUIMYECKON PELIETKH.

BemiectBa ¢ MOHHOM, aTOMHOM WJIM MeTA/UIHYECKON KPUCTAJJIMYECKOH pelIeTKoM, KaK
MIPaBWJIO TBEP/AbIE IIPH OOBIYHBIX YCIOBUAX; BEIIECTBA C MOJIEKYJ/ISIPHOI PellIeTKOi, KaK
MPaBUJIO, KMAKOCTH WIIH r'a3bl MPU OOBIYHBIX YCITOBHUSX.
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O6paTI/ITe BHUMAHHC, UYTO MPHU HArpCBaHUHN HUJIN OXJIAXKICHHUU BCIICCTBA MOT'YT ICPCXOAUTH U3
OOHOT'O (1)33OB01"0 COCTOSAHHUA B APYroe€. B takom cliydac HCO6XO,Z[I/IMO OpPUCHTHPOBATLCA HA YCIIOBUA
MIPOBE/ICHUS] KOHKPETHOH peakinu U PU3MUECKUE CBOMCTBA BEIIECTBA.

Hanpumep, nonydeHre CMHTE3-ra3a MpOUCXOANT MPU OYCHb BBICOKHX TEMITepaTypax, Mpu
KOTOPLIX BOJAA — Iap:

CH4(F) + HZO(F) = CO(F) + 3H2(r)
Takum 06pa30M, napoBas KOHBCPCUA ME€TAaHA — IOMOI€cHHasi peaKuus.

Knaccm])mcaunﬂ XUMHUYECCKHUX peakum‘fl 0 yYaCTHUI0 KaTaJjJiu3aTopa

Karanu3zaTop — 3T0 Takoe BEIIECTBO, KOTOPOE YCKOPSET PEAKIMIO, HO HE BXOAMT B COCTaB
MIPOAYKTOB peakiuu. Katanuzarop yuacTByeT B peakiiuu, HO IPAKTUYECKU HE PACXOAYETCs B X0/
peakuuu. YciaoBHO cxeMy JAelcTBus karanusatopa K npu B3aumozeiictsuu Bemects A + B MoxkHO
M300pa3uTh TakK:

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

B 3aBucumocTy 0T HaNMUUs KaTanu3aTopa pa3jinyaloT KaTATUTUUYECKUE U HEKATAIUTUYECKUE
peaxiuu.

. Karanutn4yeckune peakumm — 3TO PEAKIMH, KOTOPBIE YT C YH4aCTHUEM KaTaJu3aTOpPOB.
Hanpumep, paznoxenue 6eproneroBoit conu: 2KC10; — 2KCI + 30,.

. Hekaranurnyeckne peakumm — 3TO PEAKIMH, KOTOpPBIE UAYT O€3 ydacTus
KaTajan3aTopa.

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

Bce peakium, npoTekaroiye ¢ y4acTHEeM B KJIETKAX >KMBBIX OPraHU3MOB, IPOTEKAIOT C Y4acTHEM
0COOBIX OEITKOBBIX KaTaIM3aTOpOB — (hepMeHTOB. Takue peaklnu Ha3bIBAIOT (PePMEHTATUBHBIMH.

bonee monpoOHO MexaHU3M AeWCTBUA U (HYHKIIUU KaTaIM3aTOPOB PACCMaTPHUBAIOTCS B
OTZIEJIBHOM CTaThe.

Kaaccndukanus peakuuii no cnocoOHOCTH NPOTEKATh B 00PaTHOM HANIPABJICHUHU
OO0paTuMble peakMM — 3TO PEAKLUHU, KOTOPbIE MOTYT IPOTEKATh U B IPSIMOM, U B U 0OpaTHOM
HaIpaBJICHHUH, T.C. KOrJa IpU JaHHBIX YCIOBUAX NPOAYKTHI pCaKINH MOT'YT BSaHMOHeﬁCTBOBaTB Apyr C

IPYTOM.
K ob6patumbiM peakiusiMm OTHOCSTCS:

. OOJIBIIIMHCTBO TOMOTEHHBIX PEAKIINH,

. sTepuduKans;

. peaKIMy THAPOIIN3a;

. THJIPUPOBaHUE-IETUPUPOBAHHE,

. rUApaTalus-aeruIpaTanus;

. MOJTyYeHNE aMMHaKa U3 TIPOCTHIX BEIIECTB,

. OKHCJICHHE CEpHUCTOTO rasa,

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

. MOJIy4YeHHUE U pa3iokeHue KapOOHaTOB U THIPOKapOOHATOB, U T.JI.

HeoOpaTumble peakuuu — 3TO peaku, KOTOPbIE IPOTEKAIOT IPEUMYIIIECTBEHHO B OJTHOM
HaIlpaBJICHUN, T.€. IPOAYKTHI PEAKIIUN HE MOTYT B3aUMOJIEUCTBOBATH JIPYT € APYIOM IIPU JaHHBIX
YCIIOBHSIX.

[Tpumepsl HEOOpaTUMBIX peaKLU:

. TOpEHHUE;

(] pC€aKkuu, UAYIHUE CO B3PLIBOM;

. peakuuu, uaynme ¢ 00pa3oBaHUEM rasa, 0CaJlka MM BOJbI B paCTBOpaXx;
. PacCTBOpPEHUE IICIIOYHBIX METAIIOB B BOZE; H JP.
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3aganus:

1.

PaccraBbre K03()(DUIIMEHTHI B TPUBECHHBIX HIDKE CXEMaX XMMHUECKUX peakuuid. JlaiTe
XapaKTEPUCTUKY KOKIOW U3 YETHIPEX XMMHUUECKUX PEAKIUN C TOYKU 3PEHMS pa3Iu4HbIX
Kiaccuukanui.
1. b+ N, — NH3T + Q
2. AL + F6203 - AL203 + Fe + Q
3. CaCO3; — CaO + CO2T - Q
4. NaOH + HQSO4 — NaQSO4 + HQO + Q
Kakoii peakuueit siBjisieTcsi TopeHre aMMUuaKa?
4NH3(F) + 302(r) = 2N2(r) + 6H20(>K) +Q
YcranoBute cooTBeTcTBUE Mexy cxemoit OBP u koaddunmentom nepen Gpopmynoit

BOCCTAaHOBUTEIISL:
Cxema peakumuu Ko>ppuument
A) NH3 + CuO =Cu + N, + H,O 1)2
b) NH; + O, = NO + H,O 2)6
B) HNO; + Cu = Cu(NO3), + NO; + H,O 3)4
) Li+ N, =1;3N 4)1
55
YcTaHOBHUTE COOTBETCTBUE MEXKIY COJIBIO U PEAKIUEHN Cpe/ibl pacTBOpa
Coanb Cpena pacTrBopa
A) NH4NO3 1) Kucmnas
b) K,SO4 2) llenounas
B) CaS 3) HeiitpanbHas
I') Bal,
YcTaHOBHTE COOTBETCTBUE MEKY HA3BAaHHEM COJIM U OTHOIIIEHUEM €€ K THIPOIIH3Y:
Coab OTHoLIeHNE K THAPOIU3Y
A) AI(NO3); 1) ruaponn3 no KaTHOHY
b) Na,SO4 2) TUAPOIIU3 TI0 AHUOHY
B) K»SO; 3) TUAPOIHN3 TIO KATUOHY U aHUOHY
I') (NH4),CO;3 4) ruaponu3y He MoJIBepraeTcs

I/ICHOJ'IBSYH METOJ 3JICKTPOHHOT'O 6aJ1cha, COCTAaBbTC YPABHCHUEC PCAKIINU:
KI+ HQSO4 — IQ + HQS + KQSO4 + HzO
OHpe,Z[CJ'II/ITC OKHCJIIUTECJIb 1 BOCCTAHOBHUTCIIb.

Hanummre ypaBHeHuUs peakiuii, mpy MOMOIIY KOTOPBIX MOXKHO OCYIIIECTBUTD CIEIYIOIINE
IIPEBPALICHMUS:
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1 P) 3
FeCl, «——Fe —— FeCly — Fe(OH)3

HJ’I?I nepexoga 1 coctaBbTE SHCKTPOHHBIﬁ 6anch, YKaXXUTEC OKHUCIUTEIIb U BOCCTAHOBUTCIIb.

8. Ilpu cropanuu 7 r atriieHa Boiaensiercs 350 kJbx temnoTel. Onpenenute TeroBoi 3G hext
pEaKIMH.

9. ®akTopsl, NO3BOJAIOIIUE CMECTUTh XUMUYECKOE PAaBHOBECHE, JI PEAKLIUU
2NO(1)+02(r)«<>2NO»(1)+Q, B CTOPOHY POJLYKTOB PEAKIIUU:
1) IToBbilIEHHE TEMIIEPATYPHI U IOHMKEHNE JaBieHus; 2) [lonmkenne Temneparypsl 1
nasieHus; 3) [lonmxeHne Temneparypsl U oBbILLIEHUE JaBiaeHus; 4) [loBblieHne TeMnepaTypsl
U J1aBJICHUS.

KouTpoJbHbIe BOPOCHI:

1. Ha xakue TUIBI IEJIAT PeaKIuu M0 MPU3HAKY «COCTaB M YMCJIO PEareHTOB U MPOIYKTOB
peakium»?

2. Uro Takoe peaknuu coequHeHus? C KaKUM TETUIOBBIM 3()(HEKTOM OHH MPOTEKAI0T?
[IpuBeauTe mpuMepsl ypaBHEHUN PEaKIUi COeTUHEHUS.

3. Uro Takoe peakuuu paznoxkenus? C KakuM TeTIOBbIM 3G (HEeKTOM OHU MPOTEKatoT?
[IpuBeauTe mpuMepsl ypaBHEHUN PEAKIUMA pa3I0KEHUS.

4. Yem xapakTepu3yloTcs peakiuu 3amenienusa? 3anumuTe 0J0K YpaBHEHUH peakuit
3aMeIIeHUS, XapaKTePU3YIOUINX CBONCTBA rajlOreHOB.

5. Yro Takoe rumponus?

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

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

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

IIpakTnyeckas padora Neld
«CKOpOCTh XUMHYECKUX PeaKkiuii»

Heab: 3akpenuTh 3HaHUE GOPMYJT BIPAXKEHHSI CKOPOCTH XMMHUECKUX PEaKIIUN, HAyUUThCS
CMelIaTh paBHOBECHE.

W3BecTHO, YTO OJIHU XMMHUYECKHE PEAKIINH MPOTEKAIOT 32 I0JIU CEKYH/IbI, IPYTHE — 32 MUHYTHI,
qackl, CyTKU. Hampumep, pu cIuBaHUU pacTBOPOB XJIOpUaa Oapusi U CEPHON KHUCIOTHI MTHOBEHHO
oOpa3zyercst Oenblii 0caiok cyabdara Oapus:

BaCl, + H,SO, — BaSO44 + 2HCI

Haobopor, peakuust p>kaBieHus xkemne3a (Koppo3usi) UaeT TaK MEJICHHO, YTO MPOCIICIUTD 3a €€
pe3ylbTaTaMi MOXHO JIUIIb [0 UCTEYSHHUH JUTUTEIHHOTO BpeMeHH. UTOOBI XapaKkTepu30BaTh OBICTPOTY
TEYECHUST XUMHUUIECKOU PCaKnuu, MOJIL3YIOTCA HOHATUEM CKOPOCTH XHUMHYECKOH pP€akIuM, KOTOPYIO
0003HayaroT OyKBOH VL.
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CKOpOoCTh XMMHUYECKOH peakluy (U) ONpeneseTcss U3MEHEHUEM KOHLIEHTPALUK OTHOTO U3
pearupyrouux BeUeCTB WK OJHOTO U3 IPOAYKTOB PEAKLIUK B €IMHUILY BPEMEHHU.

KonngecTBo BemiecTsa B euHUIEe 00beMa Ha3bIBalOT MOJISIPHON KOHLEHTpanueii; oHa
U3MepseTcs B MOJISIX Ha JIUTP (MoJib/i1). Tak kak Bpemst u3mepsercs B CeKyHAax (MUHYTax, 4acax), TO
MO>KHO BBIBECTH M €AMHHUIIBI U3MEPEHUSI CKOPOCTH XMMUYECKOHN peakiuu: 1 Mons/ (J1-¢); 1
KMOJIB/(M°-MHH) | T.1I.

@DakTOpBI, ONPENEIAIOIINE CKOPOCTh XUMUYECKON pEeaKIuu:

1. Ilpupoaa pearupyromux BemecTs.

2. KoHueHTpanusi pearupylouux BemecTs. YBeJINYeHNEe KOHLIEHTPAlluU BELIECTB
00yCJIOBIMBAET POCT CKOPOCTH PEAKIINU.

3. Temnepartypa. 3BecTHO, 4TO IPU HArPEBAHUHU CKOPOCTh XMMUUYECKON peaKIIUU
yBesmmuuBaetcs. B konie XIX B. romtannckuii xumuk S. Bant-I'odd chopmynupoBan mpaBuio:

IIpu yBesimyennu TemMnepaTtypbl Ha Kaxabie 10 rpaagycoB cKOpOCTh XMMUYECKOM peakiumn
yBeaunuuBaercs B 2 — 4 pasa.

BennuuHy y Ha3pIBalOT TeMIepaTypHbIM K03 duunenToM peakuun. Ero pusndeckuii cMbich
3aKJII0YAETCsl B TOM, UTO OH IOKA3bIBAET, BO CKOJIBKO pa3 BO3PACTAET CKOPOCTh PEAKLUU ITPU
YBEJIMUEHUU TeMIlepaTypsl Ha Kax/ble 10 rpagycoB. IMeHHO 3HaueHNE TeMIIEpaTypHOTO
koa¢dunmenTa 1151 OONBIINHCTBA PEaKLUN COCTaBIsET OT 2 10 4.

4. IloBepXHOCTH CONNPUKOCHOBEHHS pearupyoIux BemecTs. CKOPOCTh NeTEpOreHHbIX
peaxuui, T. €. peakluid, MPOTeKAIOUINX Ha rpaHuIle pa3zena ¢a3, 3aBUCUT IIPU MIPOYNX PABHBIX
YCIJIOBUSIX OT CBOMCTB ITOBEPXHOCTHU BeulecTB. Hampumep, pacTepThlil B MOpOLIOK Mel ObIcTpee
pacTBOPSIETCS B COJITHOW KUCIIOTE, YEM PaBHBIN IO Macce KyCOUYeK MeJa.

5. Ucnosib30BaHMe KATAJIM3ATOPOB.

3ananne:
1. TemmneparypHbIif KOOQPHUIHEHT peakun paBeH 3. Bo CKOIBKO pa3 yBeTHYUTCS CKOPOCTh
peakuuu npy yBeJIMYeHUH TeMieparypbl Ha 30 rpaaycos.
2. TemmneparypHblii KO3pPULHEHT peakuu paBeH 2. Ha ckoJIbKo rpalycoB HYKHO
YBEIUYUTh TEMIIEPATYPy PEeaKLUH, YTOObI €e CKOPOCTh yBEIHUMIach B 8 paz?
3. BriBecTH KOHCTaHTY paBHOBecHUs i JaHHOU peakiuu: 2SO, + O, = 2503

KouTtpoJbHble BOonpochl:

UTo Ha3bIBa€TCsl CKOPOCTHIO XUMHYECKON peaKiu?

Kaxkue axTops! BIUSIOT Ha CKOPOCTH PEAKITUN?

Kak 3aBucUT CKOPOCTh XUMHUYECKON PEAKIIUN OT KOHIEHTPALUH?
KaxkoBa ponp karanuzaTopa B XUMUYECKON peakiiuu?

Kaxk Ha3biBaeTcs peakiusi, mpoTekaroniasi B IpUCyTCTBUM Karaau3aropa?

MRS

IIpakTnyeckas padora NelS
«O0mas XxapaKkTepuCTHKA METAJIJIOB MOOOYHBIX MOATPYHID)

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

Merannbl B nepuoaudeckoit cucteme Haxonsares B I, I, I rpynmax, B mo604YHBIX MOATpyIIax
Bcex rpymi. Kpome Toro, Metaniamu SBISiOTCs Haubomnee Tsokesbie aneMenTsl [V, V, VI u VII rpynm.

Oco0eHHOCThIO CTPOEHHUSI AaTOMOB METAJIJIOB SABJIETCA HEOOJIBIIOE YHCIIO JIEKTPOHOB BO
BHEIIHEM 3JIEKTPOHHOM YPOBHE, KaK IIPaBUJIO, HE IPEBBILIAIOIIEE TPEX. ATOMBI METAJJIOB JIETKO OTAAOT
3JIEKTPOHBI U SBIIFOTCS XOPOIIMMH BOCCTAHOBUTEISIMHU.

Mertasisl 110 UX aKTUBHOCTH PACIIOJIOKEHBI B PsIll, HA3bIBAEMBIN JJIEKTPOXUMHUUECKUM PsIOM
HaIlpsHKEHUH METaJIOB.
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Li Rb K Cs Ba Sr Ca Na Mg Be Al Mn Zn Cr Fe Cd Co Ni Sn Pb H Sb Bi Cu Hg Ag Au

Mertasibl, CTOSIINE B 3JIEKTPOXUMHUECKOM Py HaMPsHKEHUHA METaJJIOB /10 BOJOPO/a, MOTYT
BBITECHSITh €TI0 U3 PACTBOPOB KUCIIOT, & BCAKHI METaJLI, CTOSIINI OJFKe K Ha4amy psiaa, MOXKET
BBITECHSTH (BOCCTAHABIIMBATH) MOCJIEAYIOIINE U3 PACTBOPOB UX COJICH.

1.MeTaisl, pacroyioXKeHHbBIE B HAYaJIe PSAAa - OT JIUTHSI 10 MarHUSI —BOCCTAaHABIIUBAIOT BOJOPO/T
13 BOJIbI C 00Opa30BaHUEM IIETOYH:

2Na + 2HOH — 2NaOH + H,1.

2. Metaibsl MeHee akTUBHBIE (OT MapraHiia J1o Jkeje3a), BOCCTaHaBJIUBas U3 BOJIbI BOJOPO/I,

00pa3yrT OKCU/IBI:
3Fe + 4H20 - Fe304 + 4H2T

3.Metaiibl pearupyroT ¢ Kuciotamu. B3auMoielicTBrue MeTauioB 3aBUCUT OT UX aKTUBHOCTHU
(CM. DJIEKTPOXUMHUYECKUM PSJIOM HAMPSHKCHUI METAIJIOB) U OT KOHIIEHTPAIIUU KHUCIOTHI:

a) kucnotel HCI, H3PO4, HySO4pass,) pearupyroT co Bcemu Meraiiamu (kpome Pb), kotopsle
CTOAT B PSIIy HAMPSHKEHUH 10 BOJOPO/Ia, TIPU ATOM BBIJIEISIETCS BOJOPO/T;

Zn + 2HCI1 — ZnCl; + H,1.

0) konueHnTpupoBanHas H,SO4 npu HarpeBaHUM pearupyer co BCEMU MeTallJlaMu
(xpome Pt 1 Au), Ipu 5TOM BOZOPOJ HE BBIACISCTCS; C TSIKEIBIMHA (IIOTHOCTB 5 I/ M) MeTaiaMu
o6pasyer ras SO, (oxcux cepsi (IV)); ¢ 6oiee aKTHBHBIME JTETKUMH (ILIOTHOCTH ) METaIUIaMU
BeIfeisieTcst HoS (cepoBomopon):

Cu +2stO4 (xonm) —> CllSO4 + 2H20 + SOzT

B) KoHIIeHTpUpoBaHHass HNO; ¢ IIeTOYHBIME U IEIIOYHO3EMETbHBIMU METAIIIAMH 00pa3yeT

ra3z N,O — okcun azota (IV), ¢ npyrumu tspxensiMu Metaiamu — okeua azota (IV) NO;:
Ca+ 10HNO3(K0HH,) — Ca(NO3)2 + NzO +5 HzO
Cu+ 4HNO3(K0H“_) — Cu(NO3)2 + N02 +2 HzO

r) pa3zbasinennas HNO3; B3anMOACHCTBYET C MISIIOYHBIMU U MIEI0Y-HO3EMEIbHBIMUA METAIIJIAMH, a
takxke ¢ Zn, Fe, Sn, npu 3Tom Beigensercsa ra3 NH; (ammuak) winu obpasyercs conb ammonust (NHs +
HNO; =NH;NO3), Ipy peakiiii ¢ 0CTaIbHBIMU MeTa/uIaMy (IIOTHOCTB 5 1/ cM) 00pasyeTcst OKCHL
azorta (II) NO:

Ca+ 10HN03(pa35_) — 4C3(N03)2 + NH4NO3 +3 HzO
Cu + 4HNO3(pa35,) - 3CU(NO3)2 + 2NO + 4H,0
1) kucnotsel HyCO3,H,SO3, CH3COOH — cnabbie, B3auMOIEHCTBYIOT ¢ aKTUBHBIMU METaJJIAMU:
2CH3;COOH + 2Na — 2CH3COONa + H;,

4. KaxIp1id TOCIIeAYIOMNN METAIII MOXKET OBITh BOCCTAHOBJICH U3 PACTBOPA COJU MPEIABITYITUM
metaiiom: Fe + CuSO4 — FeSO4 + Cu.

IMepexoaHbie MeTaNIbI pacoioskeHbl B [lepuonnyeckoii cucreme ¢ 4 1o 7 mepuo.
[TepexomHbIe METaIIbI, CHMBOJIBI KOTOPBIX PACIONIOKEHBI B CaMOM Tabuulle, Ha3bIBatOT d-3JieMeHTaMu,
a T€ AJIEMEHTBI, CHMBOJIBI KOTOPBIX PACIIOJIOKEHBI B HIKHEH dacTH [lepruoiudaeckoil CUCTEMBI,
Ha3bIBAIOT JIAHTAHOMIAMHU U aKTUHOUAMU Wi f-37eMeHTaMu.

Amgbomepnuvie okcuowt - OKCUABI MEPEXOIHBIX METAJLIIOB.

Ceoiicmea.

1. AM¢oTepHbIe OKCUBI HE PACTBOPSAIOTCS B BOJIE.

2. AM(oTepHbIe OKCUIBI, pearupysi C OCHOBHBIMHU M C KHCIIOTHBIMU OKCHJIaMU, 1al0T COJIU:

ALO; + K>;0 — 2KAIlO,,
ALOs; + 3S0; > Alz(SO4)3.
3. AmdoTepHbIe OKCUIBI, pearupysi ¢ OCHOBHBIMU HIIM KUCIOTHBIMH THAPOKCUAAMHU, JAOT COJIH:
ZnO + 2KOH — K,Zn0; + H,0,
Zn0O + H,SO4 —» ZnS0O4 + H,0O

4. CooTBeTcTBYyIOMINE aM(POTEPHBIM OKCUAAM THAPOKCUABI 001a/1at0T aM(OTEPHBIMH

CBOWCTBaMH:

Zn(OH), > Zn** + 20H - kak ocnosanue
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H,Zn0; — 2H" + Zn0,> - kax kucioma
AmdoTepHbIe THAPOKCHABI - TO TAKUE THAPOKCHUIBI, TI€ pACTBOPEHHAs B BOJIE YacCTh,
JUCCOIIMUPYET HA KATUOHBI BOJIOPO/Ia, METAJJIa U AaHUOHBI TUAPOKCH/IA U KHUCIIOTHOTO OCTaTKa.
Zn(OH), S Zn* + 20H', H,ZnO0, S 2H* + ZnO,™
Ilonyuenue:
1.B3aumoeiicTBHEM MEPEXOHBIX METALIOB (TIOCTIE yIaIeHUsI OKCUIHOM TUICHKH) C BOJIOM:
2Al1 + 6H20 = 2A1(OH)3;3+ 3H,?
2.B3aumMoencTBie coyeil co HIeI0UYaMu:
ZnCl; + 2KOH — Zn(OH),3 + 2KC(l
3. B3anmMoaeHCTBHEM COJICH C KMCIOTAMM:
Na[Al(OH)4] + HC1 —» AI(OH)33+ NaCl + H,O
Ceoiicmea:
1. uccomuupyeT Ha HOHBI PACTBOPEHHAS B BOJIC YaCTh aM()OTEPHOTO
rugpokenga: Zn(OH), S Zn(OH)* + OH S Zn** + 20H
H,Zn0, S HZnO* + H' SZn0,” + 2H*
2. B3auMmojeicTBe ¢ KUCIIOTHBIMU OKCHIAMHU, KUCIIOTaAMU U KUCJIBIMU COJISIMU:
2CI‘(OH)3 + 3SO3 - Cl’z(SO4)3 + 3H,0
Al(OH)3 + 3HBr — AlBr; + 3H,0
ZH(OH)2+ 2NaHSO4 - ZHSO4 + Nast4 + 2H20
3. B3auMoeicTByI0T ¢ OCHOBHBIMU OKCHIAMH, OCHOBAHUSMU U OCHOBHBIMH COJISIMU:
Zn(OH); + LiO — Li,Zn0O; + H;0
Zn(OH), + Ba(OH), ->BaZn0O, + 2H,0
4. ITonBepraroTcs pasiioKeHHUIO MTPU HAarPEBAHHH
2A1(OH); —»> ALO3 + 3H,0
3aganus:
1. Kakoii 06beM Bo3ayxa (H.y.) moTpeOyeTcs Juisl ckuranust 36 © Maruus, cojeprxariiero 25%
okcua storo Meraia? (O0bemMHast 10J1 Kuciaopoaa B Bo3ayxe coctasiser 0,21.)
2. Kakoif 00bem Booposa (H.y.) MOKeT ObITh MOJYy4€eH IpU pacTBOpeHUHU B Boje 120 mr
KaJIbLUsl, €CIIU BhIXOJ ra3a cocTaBiseT 80% OT TeopeTndecku
BO3MOXKHOT0?
3. MO’HO 71 IOJIYYUTh BOJOPO/I B3aUMOJIEHCTBIEM CBUHIIA C pAaCTBOPOM CEPHOM KHUCIOTHI?
ITouemy?
4. Onpenenute K03GOUIIMEHTHI B CASAYIONIEM YPaBHEHUH PEAKIIMH, UCTIONB3YS METO/I
anekTpoHHoro 6ananca: Ca + HNO3;—Ca(NO3),+ NH4sNO;+ H,O
5. Kakoii noH MposIBIISET B 3TON PEaKIMKU OKUCIUTENbHbIE CBONCTBA?

KoHnTpoJsbHbBIE BONIPOCHI:
1. I'me pacmosioxkeHbl METAJIITBI B IEPUOIUIECKOM crUcTeME?
2. Kakux »neMeHTOB O0JbIle: METAJIOB MJIH HEMETAILIOB?
3. N3o0pasute pacmpeaeneHne dIEKTPOHOB 10 YPOBHSAM Y METAUIOB U UX JIEKTPOHHBIE KOHPUTYpaITUn
(uTHii, MarHui, aNrOMUHUAN)?
4. KakoBbl 0COOEHHOCTH CTPOEHUSI aTOMOB METAJLJIOB?
5. Kak pacnonaratorcs MeTajibl B IEPUOANYECKON crucTeme?
6. Kak n3mMeHsI0TCSI CBOMCTBA METAJIOB B TIEPUOIMUECKON cucTeme?
7. OT uero 3aBUCAT CBOMCTBA METAJIJIOB?

8. Kakumm ocoOeHHOCTSIMHU CTPOCHUA OTINYAROTCA: a) aATOMBI; 6) KpHUCTAJJIbI metamioB? Kak mx

CTPOCHHME ONpENeNsaeT CBOWCTBAa JTOro Kijacca BemiecTB? KakuM OJHUM  CIIOBOM  MOXKHO
OXapaKTepU30BaTh XMMHYECKHE CBOMCTBA METaJIOB?
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9. Uro Takoe HJIEKTPOXMMHUYECKUH psia HamnpsbkeHMd metauioB? KakumMu OBymsl mpaBwiaMu psiaa
HanpsHKEHUN XapaKTepU3YIOTCS CBOMCTBA METAIIIIOB?

10. Kakue ycnoBus HEOOXOAUMBI JJIsl B3aUMOJICHCTBUS METAJUIOB C PACTBOPAMH KHCIIOT?

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

12. Yro Takoe koppo3ust MeTajiioB? Kakue BUbI KOPPO3UU PA3IUYAIOT?

IIpakTnyeckas padora Nel6
«O01mas xapakTepucTHKa HEMETAJJIOB)

Heﬂbi HU3Y4YUTh XUMHUYCCKHUEC U (1)I/I3I/I‘I€CKI/I6 CBOMCTBAa HEMETAJIJIOB.

HeMmeramibl — 3T0 XMMUYECKHE AJIEMEHTBI, aTOMbI KOTOPBIX IPUHUMAIOT 3JEKTPOHBI IS
3aBEepIICHHS BHEITHETO YHEPTETHUECKOTO YPOBHS, 00pa3ys Mpy 3TOM OTPUIATEILHO 3apsHKEHHBIC HOHBI.

Ecnu B [lepuoanueckoii cucreMe MpoOBECTH AUAroHalb OT OOpa K acTary, TO clipaBa BBEpX IO
JUaroHali OyAyT HaXOAUTHCS AIIEMEHThI-HEMETAJIIbI, & CJIeBa CHU3Y — METAJUIBI, K HUM K€ OTHOCSATCS
AJIEMEHTHI BCeX MOOOUYHBIX MOJATPYIII, JAHTAHOUIbI U aKTHHOUBI. DJIEMEHTBI, PACTIONI0XKEHHbIE BOJIN3H
JUaroHallv, HaIpuMep, OCpUILINNA, ATFOMHUHHAN, THTAaH, TePMaHU#, CypbMa, 00J1a/1al0T JBOMCTBEHHBIM
XapaKTEPOM U OTHOCSTCS K METAUIONaM. DJIE€MEHThI-HEMETAILIbL: S-3JIEMEHT — BOJOPO/; P-3JIEMEHTHI
13 rpynmsl — 60p; 14 Tpymnmsl — yriuepoa u KpeMHU; 15 rpynmsl — a3ot, Gochop ¥ MBIIIBSK, 16 rpymisl
— KUCJIOPOJI, cepa, CeJleH U TeJUTyp U BCe 3JeMEHTHI 17 rpymisl — ¢pTop, XJIop, OpoM, o u acrtart.
DneMeHTHI 18 rpynibl — MHEPTHBIE ra3bl, 3aHUMAIOT 0CO00€ MOJI0KEHNE, OHH UMEIOT TTOJIHOCTHIO
3aBEPILCHHbBIN BHEIIHUN 3JIEKTPOHHBIN CIOU U 3aHUMAIOT IPOMEXKYTOUHOE MOJIOKEHUE MEKIY
MeTaJJIaMH ¥ HeMeTaJiaMu. VX HHOT/1a OTHOCAT K HeMeTallllaM, HO JOPMaIIbHO, 10 (U3NIECKUM
MIPU3HAKAM.

du3nyecKue CBOMCTBAa HEMETAJJIOB

Ecnu 607pIIMHCTBO 37IEMEHTOB-METAIJIOB HE OKPAILIEHbI, UCKIIOYEHHE COCTABIIAIOT TOJIBKO MEh
1 30JI0TO, TO IPAKTHYECKH BCE HEMETAILIBI UMEIOT CBOM IBET: (DTOP — OPAHKEBO->KEITHIH, XJIOP —
3eJIEHOBATO-KENThIN, OPOM — KUPIIMYHO-KPACHBIH, 011 — PHOIEeTOBBIH, cepa — xenrtas, hochop MOKeT
OBbITH OEBIM, KPACHBIM U YEPHBIM, a KUIKUN KUCIOPO — roiy0oi.

Bce HemeTanipl He MPOBOJAT TETUIO M AJEKTPUUECKUHN TOK, MOCKOIBKY Y HUX HET CBOOOIHBIX
HOCHUTEJEH 3apsia — HIEKTPOHOB, BCE OHU UCIOJIb30BAHBI JIJIs1 00pa30BaHMSI XUMUUECKUX CBSI3CH.
Kpucrannsl HeMeTalIoB HeMJIacCTUYHBIE U XPYIIKHE, TaK Kak J1to0as gedopmaliis IpuBOAUT K
Pa3pyIICHHIO XUMUYECKUX CBsA3€H. BOJNBIIMHCTBO U3 HEMETAIIJIOB HE MMEIOT METAJUTMYECKOro OJiecka.

duznyeckue CBOWCTBAa HEMETAIIOB Pa3HOO0Pa3HBI M 00YCIOBIEHBI Pa3HBIM TUIIOM
KPUCTAJUTMYECKUX PEIIETOK.

XUMHUYECKUE CBOWCTBA HEMETAJIIOB

XUMHYECKHUE IJIEMEHThI-HEMETaJUIbl MOTYT IIPOSBIISITh KaK OKHCIUTEIbHBIC, TaK U
BOCCTAHOBUTEJIBHBIE CBOMCTBA, B 3aBUCUMOCTH OT XMMUYECKOTO IIPEBPAILICHHS], B KOTOPOM OHHU
MPUHUMAIOT yJacTHeE.

ATOMBI CAaMOT0 IEKTPOOTPHUIIATENLHOTO dJIEMEHTa — TOpa — He CIIOCOOHBI OT/1aBaTh
3JIEKTPOHBI, OH BCET/IAa TIPOSIBIISIET TOJIBKO OKUCIUTEIHHBIE CBOWCTBA, IPYTHUE DIEMEHTHI MOTYT
MPOSIBJISATH U BOCCTAHOBUTENbHBIE CBOMCTBA, XOTSI HAMHOTO B MEHBIIEH CTENEHU, YEM METAJLIIBL.
Hawnbonee cumbHBIMU OKUCTUTENSIMU SBIISIOTCS (GTOP, KUCIOPO M XJIOP, TPEUMYIIIECTBEHHO
BOCCTaHOBUTEIbHBIE CBOMCTBA MPOSBIISIOT BOAOPO, 00p, YIIIepo, KpeMHHUA, (hocdop, MBIIIBIK U
Temnyp. [[poMexyTouHbIE OKHCITUTEIBHO-BOCCTAHOBUTEIHHBIE CBOMCTBA HMEIOT a30T, cepa, WO,

B3aumoaeiicTBue ¢ NpOCTHIMH BeleCTBAMH

Bzaumooeiicmeue c memannamu:

2Na + ClI, = 2NaC(l,
Fe + S = FeS,
6Li + N; = 2L13N,
2Ca + O, =2Ca0
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B OTUX CIIyYasiX HCMCTAJJIbI IIPOABJIAIOT OKUCIUTCIIBHBIC CBOfICTBa, OHU MMPUHHUMAIOT 3JICKTPOHBI,
06p33y5[ OTpUIATEIIBHO 3aPsA’KCHHBIC YaCTUIIBI.
B3aumooeiicmeue c opyeumu Hememannamu:
- B3aHMOI[CI>iCTBy5I C BOJAOpPOOAOM, OOJBIINHCTBO HEMETAIIOB IPOABJIACT OKUCIUTEIIBHBIC
CBOICTBa, 00pa3ys JIeTy4re BOIOPOJIHBIE COSAMHCHUS — KOBAJICHTHBIC THAPUIBIL:
3H, + N, = 2NH3,
H, + Br, = 2HBr;
- B3aHMOI[CI>iCTBy5I C KHCJIOPOJAOM, BCEC HEMECTAJLIIBI, KpOME (1)Topa, IMPOABJIAOT
BOCCTAHOBUTEJIBbHEIE CBOICTBA:
S+ 0, =S0,,
4P + 502 = 2P205;
- [Ipn BSaHMOHeﬁCTBI/IH C (bTOpOM (I)TOp SABJISICTCA OKHUCIUTEIIEM, a KUCJI0PO — BOCCTAHOBUTCIIEM:
2F2 + 02 = 2OF2;
- HEMETaJIJIbI B3aUMOJICHCTBYIOT MEXKIy OO0, O0iee AJEKTPOOTPUIIATEILHBIN METAIIIT UTPAST
POJIb OKHUCJIMUTECIISA, MCHECC 3J’IeKTp00TpI/ILIaT€J'IBHBH‘/JI — POJIb BOCCTAHOBUTCIIA:
S +3F, = SF(,,
C+ 2C12 = CC14

3aganusa:

1 Onpenenute, BO CKOJIBKO pa3 TsoKesee (JIerde) Bo3ayxa KUCIOpO, YIJIEKUCIIBIN Ta3,
BOJIOPO/I, T. €. ONPEJICIUTE OTHOCUTEIILHYIO TUIOTHOCTh ATHX Ta30B MO BO3AYXY (Dyosy)-

2 3Has 00bEeMHBIN COCTaB BO3/yXa, HAWIUTE KOJMYECTBO BEIIECTBA KaXKA0Ir0 ra3a: a30oTa u
kucioposa — B 100 1 Bo3ayxa npu H.Y.

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

4 Beruncnure 00beM Bo3ayxa (H.y.), KOTOPBIH moTpedyeTcs i cxuranus 20
M’ CEPOBOIOPOIA, ECITH TIPH ITOM 00pasyroTCs Boxa 1 okcH cepsl (IV). BerauciunTe Maccy 3Toro
BO3/YyXa.

5. Beruncnute Maccy ocajka, 00pa3oBaBLIerocs B pe3yibTaTe J00aBIeHUs THAPOKCHIA
kanus K 19 r pacTBopa XJ10pHuaa Marausi ¢ MaccoBoi fomeit conu 5%.

6. 3anuumTe ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C yUacTHEM
HEMETaJIOB, YKa)KUTE OKUCIIUTENb U BOCCTAHOBUTEIb:

a) Clz + HzO —F
6) C + 2H,SOy (xoHIr.) —*

KouTtpoJibHble BONPOCHI:

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

2. HazoBuTe HEMeTaLIbl, KOTOPbIE B HOPMAIIBHBIX YCIOBUSX SBIISIOTCS Ta3000pa3HbIMU,
KUJKUMHA U TBEPIBIMH?

3. [Touemy 3€MEHTHI TI1aBHOW MOATPYIIIBI BOCHMOW TPYIIIBI HA3bIBAIOTCS OJIaropoaHbIMU
razamu? [lepeuncnure ux.

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

5. Kakwue crioco0sI monyueHus HemeTamioB Bl 3HaeTe?

6. Kakumu @u3ndeckiMu CBOMCTBAMU XapaKTEPU3YIOTCS HEMETaILIbI?

7. [Touemy aTOMBbI HEMETAIJIOB B XUMUYECKUX PEAKITUSX MOTYT SIBJSTHCSA U OKUCTUTESIMU, U
BOCCTAHOBUTEISIMU?

8. Kakne xuMu4eckne CBOMCTBA XapaKTEPHBI JJIsl HEMETAILIIOB?
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9. IlpuBenuTe npUMepsl IPUMEHEHUS HEMETAILIOB.
10. CpaBHuTENBHAS XapaKTEPUCTUKA METAJJIOB U HEMETAJIIIOB.

IIpakTuyeckasi pa6ora Nel7
«CBfI3b HEOPTOHUYECKUX H OPTAHUYECKHUX COeTHHEHMII»

IIe.m:: HAaYYUTBHCA XapaKTCPHU30BATh B3AUMOCBA3b MCKAY OCHOBHBIMH KJIACCaAMU BCIICCTB
OpraHquCKOﬁ nu HeOpFaHH‘ICCKOﬁ XUMHHU U IIPAaBHUIIBHO COCTABJIATH CXCMbI npeBpameHI/Iﬁ " pe€HIaTh UX;
AaTb MPEACTABJICHUEC O CANHCTBC OPraHUICCKHUX U HCOPraHUYCCKUX BCIICCTB, 00 MX B3aMMOCBSI3H.

Heopranuueckasi XUMHUS U3yuaent C80UCHE U NPEGPAUEHUA HEOP2AHUYECKUX
(MunepanvHvix) coeOuHeHuil.

Bce BemecTBa eisaTcst Ha MPOCThIE U COXHBIC. IIpocmoe éewecmeo npedcmasisem coooi
20MOamoMHoe (U3 amomos 00Ho20 semenma) xumuueckoe coeounerue (C, O,, Ny, Na).

Cnoaicnote éeugecmea cocmosam uz 08yx unu oonee snemenmos (HO, HoSOy) u no cocmasy
Ppazoensomes Ha OuHapHvle (08YXamomHbie) U MHO209NeMEeHMHbLE COeOUHEHUS.

Bce mpocTeie BemecTBa Moapa3aeisioTCs Ha Memasiibl U Hememanivl. MeTaibl 1 HeMeTaILTbI
pasnuyarTes o PU3NYECKUM CBOMCTBAM, KOTOPBIE MPOSBISIOTCS Y COOTBETCTBYIOIIMX MPOCTHIX
BemiecTB. /st MeTalIOB XapaKTEePHBI BBICOKAsS TETUIO- U AJICKTPUYECKas TIPOBOJIUMOCTb,
crenupuIecKrii MeTaTn4eckuii 0JecK, KOBKOCTb, IIIACTUYHOCTD U T.1. DU3nveckue CBONCTBA
HEMETAIJIOB CYIIECTBEHHO OTJIMYAIOTCS: OHH XPYITKHE, 00JIaal0T HU3KOH TEIUIO- U AJICKTPUICCKOM
MIPOBOAMMOCTBIO U T.I1. Paznuuust Mex 1y MeTalullaMHi U HEMETaIlJIaMH TPOSIBISIFOTCS] B UX XUMHUYECKUX
CBOMCTBAX: JJII METAJJIOB XapaKTEPHbI OCHOBHBIE CBOWCTBA OKCHJIOB U THPOKCH/IOB,
BOCCTaHOBUTENIBHOE JICHCTBUE; U1 HEMETAIIJIOB — KUCIIOTHBIM XapaKTep OKCHIOB U TUPOKCUIOB,
OKHUCJIUTEIbHASI AKTHBHOCTb. J{elIeHre XMMIYECKHUX 3JIEMECHTOB Ha METAJLIBl U HEMETaJLTbI
OTHOCHUTEIBHO, T. K. CYIIECTBYIOT aM(pOTEpPHBIC DIIEMEHTHI.

K BaykHEHIIIMM HEOPTaHMYECKUM BEIICCTBAM OTHOCSATCS COCTUHEHUS JIEMEHTOB C KHCIIOPOJIOM
(oxcuowl), ranioreHaMu (2anoeenudsbl UM 2aiuowl), a30ToM (HUmMpuosbt), yriepojaom (kapouovt),
OCHOBAHWUSI, KUCJIOTBI, COJTH | JIp.

OCHOBaHMS — C/10)CHBIE 8eULECHIBA, 8 COCHIAE KON OPBIX 6X00AN ANOMbL MEMANA U
auopokcozpynnot OH . [l[enouu — pacmeopumvle ocnosanusi: NaOH — runpoxcun Hatpusi, KOH —
ruapokcua kanusi, Ca(OH), — THOPOKCUT KalbIHsl; Hepacmeopumvle ochosanus: Zn(OH ), — TUIPOKCH]T
uuHka, Fe(OH ); — ruapokcu sxenesa (I11) u ap.

KuCII0TBI — cosichble 6euiecmea, 6 coCmaeg KOmopuix 6xo0am uonst 6000poda H', cnocoonvie
3amMeuiamsbca Ha Memaii, U Kucaomuwlii ocmamok. CuinbHbIe KUCIOTH: H>,SO4 — cepHas
kucnota, HCI — xaopoBogopoHas (consiHast) kuciaora, HNO; — a30THas KUCJIOTa; KUCIOTHI CpeiHei
cunbl: HF — ¢pTopoBogopoaHas (miaBukoBas) kucnota, H;PO4 — docdopnas kucnora, H>SO0; —
CepHHUCTAas KUCIIOTA; ciadble KUCTOThI: H,S — cepoBopopoaHas kucnota, H;CO; — yronbHas
kucnora, H,Si03 — xpemuueas, HNO, — a30TUCTast KUCTIOTA U JIp.

Conu — coedunenus, odpazyroujue npu ouccouuayuu 6 600HOM pacmeope no10HCUMeabHO
3apajiceHHble UOHbL MEMAI06 U OMPULAMENbHO 3aPANCEHHBLE UOHBL KUCTOMHBIX OCIAMKOG, d
unozoa, Kpome nux, uonst 6000poda H' u zudpoxcuo-uonvt OH . Hanpumep, NaCl — xnopu HaTpust
(moBapenHnas conb), CaCO; xkapOonat kanbeius (Men), NaHCO;3 — runpokapOoHAT HATPHS (THUIEBAst
cozia) u ap.

Oprannyeckue COeIMHEHUS

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

AJKaHbI — npedenvuble (HACbIUEHHbLE) Y2/16000P00bL, 8Ce C860000HbIE 8ATIEHMHOCHU
amomoe yznepooa 3auamul (ROJTHOCMbIO «HACLIUEHbLY) amomamu 600opooa: CH, — meman (ocHOBa
npupoaHoro raza), CoHs— sman, C3Hg— nponan, CsH;s— okman (ocHOBa O€H3WHA).
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AJIKeHbI — HenpeoenbHble Y21e6000P00bl, MOIEKYIbl KOMOPBIX COOepIHcam 00HYy
oeoiinyio céaszv:. CH,=CH,— smunen (M3 HETO CHHTE3UPYIOT STUJIOBBIN CIIUPT, MOJUITUJIEH,
MIOJINCTUPOI.

AJIKHHBI — HellpeJeJibHble YIJIeBOI0PO/ibl, MOJIEKYJIbl KOTOPBIX COAEPKAT 00HY MPOUHYIO
cea3v: HC=CH — ayemunen (M3 HErO CUHTE3UPYIOT CUHTETUYECKUI KayyyK U JIp. BELIECTBA,
HCIOJIB3YIOT JJISl CBAPKH).

ApoMaTnuecKHe yrijieBOJ0pPOJbl (apensl) — 6euiecmea, 6 MOAEKy1ax KOmopwlx co0epHcumcs
00HO UNU HECKOJIbKO OEeH30bHbIX KoJ1ely — UUKIUYECKUX ZDYRI AmOMO8 Y21epood ¢ 0COoObIM
xapakmepom ceaseii: CsHs— 6enzon (BaxxHeu1ee copbe s cuHTe3a PeHon(opManbIeruHbIX CMO,
KpacuTellel, MOJUCTUPOIIa 1 MHOTHX JP. BXKHBIX IPOTYKTOB).

CnupTsl (JKOT0JIN) — HPOU3BOOHbLE Y211€6000P0008, 8 KOMOPHIX 00UH UIU HECKOIbKO
amomoe 6000pooa 3ameuienvl Ha 2uopokcuavryilo 2pynny OH. Baxueimue npeacrasurenu: CH30H —
Memui08blti cnupm WIA Memaro (B IPOMBIIIJIEHHBIX MaclTabax UCIONb3yeTcs AJIs MOJy4eHuUs
benondopmanbAETUIHBIX CMOJI, B KAUECTBE PACTBOPUTENS] OPraHUYECKUX BEIECTB; 511! — TOKCUYEH B
mo0bIx n103ax), CoHsOH — amunogwiii cnupm winu 9mano/l (ACXOIHOE BEUIECTBO IS MOTYYEHUs MHOTHX
OpPraHUYECKU COCTUHEHUH, UCIIONIb3YETCs B KAUECTBE PACTBOPHUTENS, Kak Je3UH(DULIMPYIOIIEe CPEACTBO,
JUTSI ©3TOTOBJICHUS JIEKAPCTB U Jp.), 2auyeput (IUPOKO MPUMEHSIETCS B MUILEBOU MPOMBIIIIICHHOCTH,
(dbapmanuu, TpoOU3BOJICTBE JIEKAPCTB U B3PHIBYATHIX BEILIECTB).

KapOoHuibHble coeinHeHUs (OKCOCOeIMHEHUS) — OP2AHUUECKUE COCOUHEHUS, 8 MOIEKY]le
Komopuix umeemca kapoonunwvhan cpynna C=0, ux oenamcs Ha 08e poOCmeeHHble 2PYNNbl — Allb-
oecuovl u kemonwvl: CH>O — hopmanbaeruy (MpuMEHsIETCsl B KA4eCTBE e3WH(UIMPYIOLIETO CPEACTBA
Uit 00pabOTKU 3€pHO- U OBOIIEX PAHUIIUIIL, JJI IPOTPABIMBAHUS CEMSH, Il KOHCEpBallUU
AHATOMUYECKHUX MPEMapaToB; MOTYIar0T PeHOIPOPMaTbICTHIHBIE CMOJIBI M (POPMAIIHH); aIlleTOH
(MCTIONB3YIOT KaK PacTBOPUTENH JIAKOB, KPACOK, B TPOU3BOJICTBE AlleTaTHOTO BOJOKHA, O€3bIMHOTO
opoxa).

KapOoHoBbIe KHCI0TBI — coedunenus, cooeprcaujue KapooKCuibHylo 2pynny —

COOH. Baxueiiue kucinotsl. HCOOH — mypasvunas kucioma (npuMeHsieTcs B papMalieBTHUECKON U
nuiieBoid npomelieHHOCTH); CH3;COOH — ykcychas kucioma (UCTIONb3YIOT JIsl IPOU3BOICTBA
HMCKYCCTBEHHBIX BOJIOKOH Ha OCHOBE II€JUTIOJIO3BI U B TUIIEBOM MpoMbItuieHHOCTH); CsHsCOOH —
ben3ounas kucioma (MPUMEHSIOT B (hapMalleBTHUECKON MPOMBIIUIEHHOCTH JIJIsl CHHTE3a TYITUCTBIX
BEILIECTB U KpAaCUTENIEH, a TaK)Ke B KaUeCTBE KOHCEPBAHTA JIJIsl MUIIEBBIX MPoayKToB), C;7H35COOH —
cmeapunogas Kucioma (OCHOBA TBEPBIX KUBOTHBIX KUPOB).

YraeBoasl (caxapa) — 2mo npupooHvle Op2aHuiecKue coeOuHeHus, umerouiue oouyo
dopmyny C,,(H>;0),. Monocaxapunbl: CsH ;2O — 2ntoko3a v ¢opykmosa (3HepreTuueckas yHKIus B
YKUBBIX Opranu3Max); onurocaxapuabl: C;2H>;0;; — caxaposa (T1aBHBIN HCTOYHUK YTJIEBOJOB B MHUIIE
4enoBeKa), Manrbmosa, iakmo3sa; nonucaxapuabl: (CsH9Os), — kpaxman (3anacHou caxap
pacTeHuil), yennronoza (OCHOBHOE BEIIECTBO PACTUTENbHBIX KJIETOK), XumuH (OCHOBA HAPYKHOTO
CKeJIeTa YICHUCTOHOTHX ), 2IuKo2eH (3alacHol caxap *KUBOTHBIX).

Benku — npupoonsvie nonunenmuowt ¢ 8plcoOKUMU 3HAYEHUAMU MOTIEKYTIAPHOT MACCH,
cocmosaujue uz AMUHoKuci10om. B cocmase 6enxos 20 amunoxkuciom. beaku BXOIAT B COCTaB BCEX
YKUBBIX OPTAaHU3MOB U BBHITIOJHSIOT pa3HOOOpa3Hble OUOI0oTHUYECKHE PYHKIIUHU (CTPOUTEIBHYIO,
(hepMEeHTaTUBHYIO, TPAHCTIOPTHYIO, 3aIUTHYIO, PEIIEITOPHYIO U JIp.).

Hyxk/1enHoBble KUCIOTBI — HPUPOOHBIE 8bICOKOMONEKYAAPHbLE
coeOuHeHus (NOIUHYKIe0muobl), KOMopwle uzparom 0ZPOMHYI0 PoJib 6 XPAHEHUU U nepeoaye
HacneocmeeHHoll ungopmayuu 6 rHncugvlx opzanusmax: /[HK — dezoxcupubonykneunogas
kucioma (TJIaBHASE MOJIEKYJIa B )KUBOM OpPTaHU3ME, XPAHUT T€HETUYECKYIO HHPOPMAITUIO U ePEaaeT OT
OJIHOTO TIOKOJIEHUS K apyromy), PHK — pubonykneunosas kucioma (nocpennuka mexnay JJTHK u mectom
cuHTe3a Oenka).

[Moanmepsl — coedunenus ¢ 6016UI0TE MONEKYAAPHOL MACCOTL, MOIEKY/Ibl KOMOPBIX COCHOAM
u3 0016U1020 yUCIA noOsMopAOUUXCA pazmenmos. Ilnacmmaccol (IOMUITUIICH, TTOTUTIPOITUIICH,
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MOJIUCTUPOI, (heHoIpopMaNTbIeTUIHBIE CMOIIBI U AP.), 80710KHA (JTaBCaH, HAWIIOH U 1Ip.), KAYuyKuU U
COCIMHECHMS Ha MX OCHOBE (pe3uHa).

3ananusa:
1. OcyiecTBUTh NPAKTUYECKU CIIECAYIOLINE PEBPAILICHUS:
Fe— FeCl, — Fe(OH); —Fe(OH); —Fe(NO3)3
2. Ocy1ecTBUTh IPAKTUYECKHU CIIEAYIOIINE IPEBPALLICHUS:
C;HsOH — CH3COH — CH3;COOH

3. CocTaBbTE F€HETUYECKHUE PSAJIbI HATPUS U XKelle3a. 3alUIIUTEe YpaBHEHUsI peaklui, C
IIOMOILBIO KOTOPBIX MOKHO OCYILECTBUTh IPEJIOKEHHBIE BAMU MEPEXO/IbI

4. ITpu B3aumoielcTBUY 12 I IpeeIbHOr0 0JTHOATOMHOTO CIIUPTA ¢ HATPUEM BBLIEIWIOCH 2,24
1 Bogopoza. Haliiute MonekysipHyto popMyily criupTa, HaluImuTe GOpMyJibl BO3MOKHBIX H30MEPOB U
HAa30BUTE HX.

KonTpoabHbIe BOIPOCHI:

1.JlaiiTe onpeneseHus: MOHATUM: «T€HETUYECKAs CBS3bY, «T€HETUYECKUH PsiJl BELIESCTBY.
2.B 4em BeIpakaeTcsi TeHETUYECKas CBSI3b MEXKY YIJIEBOIOpO1aMu?

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

5.JlaliTe onpeaeneHue OCHOBAaHUEM.

6.B dyem B3aMMOCBSI3b OPraHUYECKUX U HEOPTaHUYECKUX BEUIECTB?

IIpakTnyeckas padora Nel8
«XHUMHUA " JKH3Hb»

Henb: 03HaKOMUTHCS C IPUHLUAIIAMY XUMHUYECKOU ITPOMBILUIEHHOCTH, U3y4YUTh BIIUSHUE
XUMHUYECKON MPOMBIIUIEHHOCTH Ha OKPYKAIOILYI0 Cpeny, chOpMHUpOBATh 3HAHHS O XUMHUU B OBITY.

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

BeuiecTBa u 6 % Ha Heopranudeckue. OCHOBHBIMM KOMIIOHEHTaMU OPTaHUYECKUX BEIIECTB
SIBIISTIOTCS YTIIEPO/I, BOAOPOJ, KHCIOPOJ, B X COCTAaB TakK e BXOIAT a30T, (hocdop u cepa. B
HEOPraHMYECKUX BELIECTBAX OpraHW3Ma YeJoBeKa 0053aTeNIbHO IPUCYTCTBYIOT 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.

DKCIepUMEHTAIbHO YCTAaHOBJIEHO, YTO B OpraHU3Me 4eJI0BeKa METaJlIbl 3aHUMA0T 0KoJio 3 % 1o
Macce. Ecii npunsTh Maccy 4enoBeka 3a 70 Kr, TO Ha JIOJIIO YeJIOBeKa MPUXOAUThCs 2.1 KT.

ECi KOHIIGHTPAIIHS TIEMEHTOB B OPraHu3Me ueoBeka npesbimaer 10~ %, To ero
CIUTAIOT MAKPOIIEMEHTOM. MHKPO3/IeMeHThI HAXOISITCSA B OPraHu3Me B KoHmeHTpamnmsix 10~...10

%.

Henocratok HEOpraHMYECKUX 3JIEMEHTOB JOJKEH CKa3aThCsl HA COAEP/KAHUE COOTBETCTBYIOIIUX
(hepMEeHTOB, a 3HAUUT U Ha HOpMaJIbHOM (DYHKIIMOHUPOBAHUHU OPTaHHU3Ma YEIIOBEKa.

XapakTepHble CAMITOMBI Je(DUIINTa XUMUYECKHUX HIIEMEHTOB B OPraHU3Me YEJIOBEKA!

Ca — 3amenneHue pocra CKelera,

Mg — MyCKyJIBHBIE CYyIOPOTH,

Fe — anemus, HapylieHre UMMYHHOM CUCTEMBI,

Zn - TMOBPEXJACHUE KOXKH, 3aMEIJIEHUE POCTa,

Cu — cnmabocTth apTepuii, HapyIlIEHUE IeATETHPHOCTH TIEUSHH,

Mo — 3ameyieHuE KJIETOYHOIO pOCTa,

Ni — yualnieHue Aenpeccuil, 1epMaTUThI,

F — xapuec 3y00B,
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I — Hapymenue paboOThI IUTOBUIHOMN JKeJIe3bl U T/,

K »u3HeHHO HeOOXOIMMBIM OpPraHMYEeCKUM COEIMHEHUSAM OpraHh3Ma YyeloBeKa
OTHOCSTCS O€JKH, YIJIEBOAbI, )KUPbI, BATAMHUHBI.

ButamMuHBI — rpyIia HU3KOMOJIEKYISPHBIX OPraHUYECKUX COCIMHEHU OTHOCUTEIBHO
IIPOCTOTO CTPOSHUS U PA3HOOOPA3HON XMMHUYECKON MPUPOABL. ITO COOpHAS O XMMUYECKOH MPUPOJIe
rpymna OpraHu4ecKuX BeulecTB, 00beAMHEHHAS 110 MPU3HAKY aOCOIIOTHOM HEOOXOIMMOCTH Is
OpraHyM3Ma B KaueCTBE COCTAaBHOM YaCTH IHILH.

C HapylIeHHeM NOCTYIUIEHUSI BUTAMUHOB B OPraHU3M YEJIOBEKA CBA3aHbl TPU NPUHIUIINATIBHO
[IATOJIOTUYECKUX COCTOSHUS: HEOCTATOK BUTAMKUHA — TMIIOBUTAMHUHO3, OTCYTCTBUE BUTAMUHA —

aBUTAMMHO3, 1 U30bITOK BUTAMUHA — THNIEPBUTAMMHO3.

Bona B npupoje, B ObITY M Ha IPOU3BOJCTBE

Bona — naunbonee pacripoctpan€éHHoOe Ha 3emiie BEIIECTBO, OHA MOKPHIBAET MPUOIU3UTENBHO
YEThIPE MATHIX 36MHOM MOBEPXHOCTH. DTO €IMHCTBEHHOE XMMHUECKOE COEMHEHNE, KOTOPOE B
MIPUPOIHBIX YCIOBUSX CYIIECTBYET B BUJIE )KUJIKOCTH, TBEPAOIO BellecTBa (Je1) U raza (mapsl BObI).
Bopa urpaer >xu3HeHHO BaXXKHYIO POJIb B IIPOMBIIIUIEHHOCTH, OBITY U B TaOOPaTOPHO# MPAKTHKE; OHA
COBEpIICHHO HEOOXO0quMa JUIsl MOAAeP KaHUS KU3HU.

B 1860-x ropax uranesnckuil xumuk Ctanucinas Kannuuapo, uccienyst opraHu4eckue
COeIMHEHMs, coaeprxaiue rpynnsl —OH, Ha3BaHHbBIE UM THIPOKCUIIbHBIMHU, OKOHYATEIbHO YCTAaHOBUI,
gt0 Bojaa umeet popmy H,O.

Monexkya BoAbI IpeACTaBIsSIeT COOO0 TUMOIIb, T.€. UMEET MOJIOKUTEIBHO U OTPUIIATENIEHO
3apspKeHHBIE Y9acTKU. Bona npencrasisier co60ii mpo3padnyro OECIBETHYIO KUAKOCTh, 00J1a/1al0MIyI0
LEJIBIM PSJIOM aHOMAJIbHBIM (PU3UYECKUX CBOMCTB. Hampumep, oHa nMeeT aHOMaIbHO BBICOKHE
TEMIIEpPATyphl 3aMep3aHUsl U KUIIEHMs], a TAKXKE IIOBEPXHOCTHOE HAaTsLKeHUE. Penikoil 0cOOEHHOCThIO
BOJIBI SIBISICTCS TO, YTO €€ IIIOTHOCTD B JKUAKOM cocTosirmy 1pu 4 °C GolIbIlie IIIOTHOCTH JIbJA.
[ToaTomy nen maBaeT Ha HOBEPXHOCTU BOJIBI.

XHUMHUUYECKUE CBOMCTBA BOJBL:

1. KucjaoTHo-ocHOBHBbIe peaknuu. Boga o6manaer aMmporepHbIMU CBOMCTBAMU. DTO
03HAYaeT, UTO OHA MOXKET BBICTYIATh KaK B POJIM KUCJIOTHI, TaK U B pojiu ocHoBaHus. Ee amdorepubie
CBOMCTBa 00YCIIOBJIEHBI CHOCOOHOCTBIO BOJ/IBI K CAMOMOHM3AINH:

2 HZO()K): H3O+ + OH

2. OKHCINTEJIBbHO-BOCCTAHOBHTEJbHbIE peakuuu. Boga o6nagaer cnocoOHOCTHIO
BBICTYIIAaTh KaK B POJIM OKHCIIUTEIS, TaK U B POJIM BOCCTAHOBUTEINSL. OHA OKHUCIIAET METAJLIIBL,
PacrosoKEHHbIE B AJIEKTPOXUMUYECKOM DSy HAPSKEHUH BBILIE OJ0BA.

Hanpumep, peakuus sBIsS€TCS B3aUMOAECHCTBHAE MEXy MATHUEM U BOJSHBIM ITAPOM:

Mg(tB)+ H,0 (r.)= MgO(1B) +Ha(T.)

Bopa neiicTByeT Kak OKHCIUTEIND B IIpoLeccax KOPPO3UH.

2Na + 2 H20: 2NaOH + H,

B peakiun Mexy HaTpUEM U BOJIOH , BOAA UIPAET POJIb BOCCTAHOBUTENSA

3. I'maparaumsi. MosieKysbl BOJIbI CIIOCOOHBI COTBBATUPOBATh KaK KATUOHBI, TAaK U AaHUOHBI.
Oto npouecc Ha3zbIBaeTCs ruaparanueil. ['uapaTHas Boja B KpucTaulax cojlei Ha3bIBaeTCs
KPUCTAJUIM3aLIMOHHON BOJIOM.

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

5. B3aumoaeiicTBHe ¢ OKCHAAMHU AKTUBHBIX MeTaioB: CaO + H,O=Ca(OH),

6. BiaumopeiicTBue ¢ oxcuaamMu HemeTa10B: P,Os+H,O=2HPO; HeoOxoaumblii mist Boxa
LIMPOKO MCTIONB3YETCSl B KAUYECTBE PACTBOPUTEINS B XUMUYECKOW TEXHOJIOTHM, a TaKkKe B Ja00paTopHOit
npaktuke. OHa mpezcTaBisieT COOON YHUBEPCANbHBIM pacTBOPUTENh, HEOOXOAMMBIN I IPOTEKAHUS
OMOXMMHYECKUX PEaKIIUH.

JXKectkocTh BOJBI OApA3/ensieTcs Ha BpeMEHHYIO (KapOOHATHYI0, 00YCIIOBIEHHYIO
npucyrcTBueM rugpokapoonaTHoro kaneius Ca(HCOs3), u maraus Mg (HCO3)) u nocTosHHYIO
(HekapOoHaTHYI0) keCcTKOCTh. [0 BenmunHe 0011l )KeCTKOCTH pa3iInyaroT BOAY MATKYIO (10 2 MT-
9KB/M), cpeaHe xecTkocTH (2-10 Mr — 3KB/1T) U )KecTKyto (6omee 10 Mr-3kB/1).
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PacTBOpOM HazbIBaeTCs TOMOT€HHAs (OHOPOIHAS) CUCTEMA, COCTOSINAs U3 ABYX WK Ooee
KOMIOHEHTOB. HeoOX0quMbIMM KOMIIOHEHTaMU PacTBOPA SBJISIOTCS PACTBOPHUTE/b 1 PACTBOPEHHOE
BellecTBO, HAIpUMED, PACTBOPEHHBIN B BoJIE caxap. PacTBOpeHHBIMM BELIECTBAMH MPU OJIMHAKOBBIX
arperaTHbIX COCTOSHUSAX KOMIIOHEHTOB OOBIYHO CUMTAIOTCSI KOMIIOHEHTBI, HAXO/ISIIUECS B HEI0CTATKE, B
TO BpeMs KaK KOMIIOHEHT, HaXOAIIMICS B U30BITKE, CYHUTAETCA PACTBOPUTEIIEM.

Boanble pecypcebl — 310 Bce BOAbI ruapocdepsl: T.€. BOIbI PeK, 03ep, KaHAIO0B, BOJOXPAaHMIIUILL
MOpEl U OKEaHOB, II0JI3EMHBIE BOJIbl, IOYBEHHAs Bjlara, BOJa (JIbbl) TOPHBIX U MOJISPHBIX JEIHUKOB,
BOJIIHBIE Tapbl aTMocdepbl. OO 00beM (€AMHOBPEMEHHBIH 3a11ac) BOJAHBIX PECYPCOB COCTABIISAET
1390 mutH KM®, U3 HEX 0K0JI0 1340 MITH KM® — BOJIBI Muposoro okeana. Menee 3% cocTaBiIsilOT IPECHbBIE
BOZBI, U3 HUX TEXHUYECKHU JOCTYIIHBI JUIs HCIIONIb30BaHus — Beero 0,3 %.

XapaKTepUCTUKHU BOJBL:

: [Ipo3payHoCTb;

Hanuune pacTBOpeHHBIX HEOPraHUUECKUX BEILIECTB, HAIIPUMEDP, HUTPATOB, XJIOPUAOB,
Kelesa,
: Temneparypa;
Hanuuue pacTBOpEHHBIX OPraHUYECKUX BELIECTB, HANPUMeEp, (HeHOIIOB;
Bkyc;
Hanuune MUKpoOpraHu3MoB, Harnpumep, OaKkTepuii;
3amax;
Hanuuue ¢nopsl u GayHsr,
pH
3JIEKTPOIIPOBOJIHOCTB;
JKECTKOCTb;

3arpsizHeHHe BOJbI - 9TO [IOHWKEHUE €€ KaUeCTBA B PE3y/bTAaTe NONAAaHUSA B PEKH, PyUbH,
03epa, MOpsl M OKEaHbI Pa3IMYHBIX (PU3HUECKUX, XUMHUUECKUX WA OMOJIOTUIECKUX BEIIECTB.

Hcroynuku 3arpsi3HeHUs BOJbI.

1.  HaceneHHbIE IyHKTHI.

2. IIpOMBILIIEHHOCTD.

3. TennoBoe 3arpsi3HEHNE

4.  Cenbckoe X03HCTBO

OuncTKka ¥ NOATOTOBKA BO/BI.

PusnyecKne Npouecchl BOJ0OOYNCTKH U BOJONOATOTOBKH:

1. Pemeuenue. [lepBas cragus BOZOOYUCTKHU 3aKIJIFOYAETCS B YAAJIEHUU U3 BOJbI OOJIBIINX
IJIaBaIOIIMX IPEIMETOB U B3BEIIEHHOTO MyCOpa.

2. A’pupoBaHMe — HacbhlIIIEHHE ra3aMu. DTOT IPOLECC MPUBOAUT K yJIAJICHHUIO U3 BOJIBI
JMOKCUA yIIIepoa, CepOBOJOPOa U JIETYYHX Maces, KOTOpble MOTYT IpUIaBaTh BOJI€ KaKOi-Tub0
BKYC WJIH 3amax.

3.  @aokkyJasauus. ITOT NPOILECC BKIIOYAET OCTOPOKHOE B30AIThIBAaHHUE BOJIbI, IPUBOJIAIIIEE
K KOHIJIOMEpALUSIM MEJIKUX YacTHIl ¢ 00pazoBaHUEM 0oJiee KPYIHBIX, OBICTPO OCEAAIOIIUX Ha JTHO.

4. CeammenTanus. B aToM nporecce NpoucxoauT yaaaeHHe U3 BOJbI MEJIKOIO B3BELIEHHOTO
MaTepuia B pe3yibTaTe ee MPOMyCKaHUs Yepe3 CI0H Mecka, KOTOPbI HaXOAUTCS Ha MOJUI0OKKE U3
IpaBHs.

XuMHYeCKasi MOATOTOBKA BOAbI:

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

1. de3undexnus. [ pa3pylieHuss MUKpOOPTaHU3MOB, COJAEPKAIIUXCS B BOJIE, €€
Ne3uH(ULMPYIOT, KaK MPaBUIIO ,KaK MPaBUIIO , XJIOPOM. XJIOPUPOBAHHE OOBIYHO SIBJISETCS MMOCIETHEN
cTazuell BOJONOATOTOBKH.

2.  Ywmsaruyenue Bojabl. JKecTOKOCTb BO/IbI MOBEPXHOCTHBIX HCTOUHUKOB CYIIIECTBEHHO
KoJIeOJIeTCs B TeUEeHHUE ro/1a; OHA MAaKCUMAJIBHO B KOHIIE 3MMbl, MUHMMaJIbHA — B IIEPUO/I TABOIKA.
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Bozayx. Atmocdepa u kaumar

ATMocgepa - cMech pa3IMYHBIX Ta30B, OKpYXKaromux 3emito. OCHOBHBIE TapaMeTphl
aTMocQepsl: TUIOTHOCTh BO3/yXa, IaBJIeHHE, TeMIepaTypa u cocTaB. C yBeTUYEHUEM BBICOTHI
IUIOTHOCTDH BO3/lyXa M aTMOC(EPHOE 1aBIEHUE YMEHBIIAIOTCS.

I'maBHeiinye ra3pl BXOAAT B COCTaB YUCTOTO aTMOC(EPHOTo BO3/IyXa B CIEIYIOIIUX
cooTHoweHusX (% 1o oovemy): a3oT- 78,03; kucnopoa — 20,95; 030H U Ipyrue WHEPTHBIE Ta3bl (aproH,
reJivii, HEOH, KPUIITOH, KCEHOH, paaoH) — 0,94; yriekucnsiii ra3- 0,03; BoasHoit map- 0,05.

Copep:xaHue yriaeKucioro raza B arMoc(epHOM BO3yXe NMpUHUMAETCs paBHBIM (% 1o 00bEMY):
B cenbckoi MectHocTu-0,03, B ropax-0,04-0,07.

HapyxHblil BO3yX 3arpsi3HsIeTCS OTXOASIIMMU OT IPOMBIIUICHHBIX IPEANPHUSITHI BpeAHBIMU
JUIS 3/10pOBbSl YEJIOBEKA I'a3aMH U IbUIBIO.

[InoTHOCTHL BO3/IyXa HA3BIBACTCSI OTHOLIIEHUE MACChI BO3/lyXa K €ro 00beMy U BBIpaKaeTcs B
KI/M".

TemmnepaTypa Bo31yXa OKa3bIBa€T CTENEHb €r0 HarpeBa. TemiepaTypy BhIpaXaloT B Tpajycax
Pa3IMYHBIX TEMIIEpaTypHBIX WIKaJI. B MexayHapoaqHOM IPaKTUYECKOM TEMIIEpAaTypHOU LIKaJle
paznuuatot Temneparypy Kenbsuna ( T) u Temneparypa Llenbcus (t ), KOTOpble CBSI3aHBI
cootromenuem t( °C)= T(K) — 273,15 K.

JlaByieHue- cuiia, IeWCTBYIONIAs HA EANMHHILY TTOBEPXHOCTHU B
HaIpaBJIEHUH, TEPICHAUKYIIPHOM 3ToM oBepxHocTtu. B CU 3a enqunuily naBieHus
npunsaT Ilackans(I1a).

DyHKUMHM aTMOcpepbl:

: ConepXUT KUCIOPOA, HEOOXOTUMBIN I JbIXaHHS KUBBIX OpPraHU3MOB;

SIByIseTCSl HICTOYHUKOM YTJIEKHCIIOTO ra3a Jjsl OTOCHHTE3a PacTeHHIA;
3aiuiaeT )XK1UBble OPraHU3Mbl OT KOCMUYECKUX U3JTYUYEHUH;
CoxpansieT Temio 3eMIId U PEryaupyeT KIUMar;

Tpanchopmupyet razoodpas3Hbie MPOAYKThI 0OMEHA BEIIECTB;
[lepeHocuT BoJsiHbIE Tapbl IO MIJIAHETE;

SBnsiercs cpenoit oOuTaHus geTaromux GopM OpraHu3MoOB;

Ciy>kMT HICTOYHUKOM XUMHUYECKOTO CHIPbSI M SHEPTHH;

[TpuanMaet u TpanchopMUpyeT Tra3000pa3HbIe U MBUIEBUIHBIC OTXOIBI.

ATtMocdepa cOCTOUT U3 YETHIPEX OCHOBHBIX CJIOEB: Tpomocdepsl, cTparocdepsl, Me3ochepsl U
tepmocdepsl. [lepexoaasie o61acTu aTMocepbl MEKAY COCETHUMHU O00IauKaMy Ha3bIBAIOT
COOTBETCTBEHHO TpOIOINay3a, cTpaTonays3a u.T.Il

[IepBelii cioii- Tponocgepa- sBIAETCS CAMbIM TOHKHM , 3aKaHYMBAsACh HAa BBICOTE OKOJIO 12 KM
Haj 3emiedd. Ho nake 3TOT mOJI0TOK HEMPEOAOINM ISl CAMOJIETOB, KOTOPBIE JIETAIOT, KaK MPaBUIIo, Ha
BbIcOoTE 9-11kM. Ilo Mepe ynaneHus oT 3eMHOM OBEPXHOCTH TEMIEpATypa BO3yXa najgaet a0 — 55 °Cs
BEpPXHEW 4acTU TPOIMocQepsl.

Hanee uner crparocepa, KoTopasi IpOCTUPAETCS O BBICOTHI 0KOI0 50 KM HaJ MOBEPXHOCTBIO.
B BepxHeii yactu cTparocdepbl HAXOAUTCS 030HOBBIN CII0M, KOTOPBIN 33a/1ep’KUBAET 3HAYUTEIbHYIO
4acTh I'yOUTENBHOTO YIbTPa(UOIETOBOTO U3ITyUEHHUS.

Han ctparocdepoit ( 50-70xm) Haxoautcst me3ocdepa. B npenenax mezocdepsl, mpu
Temmepatype okoino -225  C, nmeercst Me30may3a- camas X0I0IHas 061aCTh aTMOChEpBL.

[TocnenHnii OCHOBHO¥ CJIOH, aTMOC(EPHI, OTASIAIOMUNA 3EMITIO OT KOCMOCA,

Ha3biBaeTcs Tepmocdepoii. OH HaxoauTcs Ha BeicoTe NpuMepHO 100KM OT 3eMHOM MOBEPXHOCTHU U
COCTOMT U3 HOHOC(EPbI U MarHUTOC(HEPHI.

Tepmocgepa nmeeT HaMMEHBIIIYIO TNIOTHOCTh CPEAM BCEX CII0EB, aTMOC(epa MOCTENEHHO
MCYE3aeT U CIIMBAETCS ¢ KOCMUYECKUM MPOCTPaHCTBOM. HacTh aTMOCdephl , HAlTOJIHEHHAs! KU3HBIO,
HazbIBaeTcs Ouocdepoii. OHa MpocTUpaeTCs OT BHICOTHI ITUYBETO TOJIETA IO MOBEPXHOCTH U B TITy0b
3eMJIU ¥ OKEaHa.

3arpsisHeHue aTMoc(epbl U €ro HCTOYHUKH
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3arpsasHenue aTMocdepbl MOXKET OBITH €CTECTBEHHBIM (IPUPOIHBIM) U aHTPOMIOTEHHBIM
(TEXHOTECHHBIM).
EcrecTBeHHOE 3arpsizHeHHE BO3/IyXa BbI3BAHO MPUPOIHBIMU Ipoleccamu. K Hum
OTHOCSITCS ByJIKAHUYECKasl 1eATeIbHOCTh, BRIBETPUBAHUE TOPHBIX MTOPOJI, BETPOBAsk IPO3HUs, MACCOBOE
LBETCHUI PaCTEHUM, IbIM OT JIECHBIX M CTEIHBIX MOKapOB U JIp.
AHTPOIIOT€HHOE 3arpsi3HEHUE CBSA3aHO C BHIOPOCOM Pa3IMUHBIX 3arpsI3HSAIOLINX BEUIECTB B
nporecce AeATeNIbHOCTH YenoBeka. [lo cBonM macmtabam OHO 3HAYUTENBHO MPEBOCXOAUT IPUPOIAHOE
3arpsi3HeHUe aTMOC(HEPHOTO BO3AYyXA.

KoHTposbHbIE BOIPOCHI:

1.Kakue 3Tamnsl BKI14aeT NpUHIMIHAIbHASA CXEMAa XUMUYECKOIO IIPOM3BOJACTTBA?

2. Kakue XxuMu4ceKkue peakiuy IpOTEeKarT JOMEHHOM €Yy P BOCCTAHOBJICHUH XKeEJIe3a U3
pya? KakoBa posb KOKca B JIOMEHHOM Iporecce?

3. Kakue XxuMu4eckue poueccsl MPOTEKAOT MIPU MPOU3BOACTBE cTayin? COCTaBbTE ypaBHEHHUS
COOTBECTBYIOLIUX PEAKIIMA.

4.IlepeurcnuTe XMMUYECKHE BEIIECTBA, KOTOPBIE OKPYXKAlOT HAaC B OBITOBOM cpejie AoMa.

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

IIpoBepka BBINOJHEHHUSI CAMOCTOATEIbHOM padoThl. CaMocTOsITEIbHAS pab0Ta HalpaBlieHA
Ha CaMOCTOSITeIIbHOE OCBOCHHE U 3aKPEIUICHUE PE3yIbTATOB O0YICHHUS.
CamocrosTenbHas IOJAr0TOBKa 00YYArOIIUXCs 10 AUCHUILUIMHE MPEIOJIaracT CIe yIONIHe BUIbI
1 (OopMbI pabOTHI:
o Cucmemamuueckas npopabomxa KOHCNEKMO8 3aHAmull, y4eOHOU U CNeYUaIbHOL MeXHUYECKOl
JIUmMepamypbl.
o Camocmosmenvhoe uzyuenue Mamepuald U KOHCReKmuposanue 1eKyutl no y4eOHou u CneyudaibHol
mexHu4ecKoll iumepamype.
e Hanucanue u 3awuma 00K1a0d, N0020MOBKA K CO0OueHUI0 uiu becede Ha 3aHsmuu no 3a0aHHOL
npenodasamesnem meme.
®  Buinonnenue pacuemuulx 3a0aHull.
e Paboma co cnpasounoil iumepamypoul u HOpMAamueHbIMU MAMEPUATAMU.

CamocrosiTesibHas paGora Nel

1. CoctaBuTh (hOPMYJIIBI BEMIECTB MO HA3BAHUSM:
A) 2-meTun-4-3TUIOKTaH

b) 3,3-numerunrexcan

B) 4-metunnenrten-1

I') [lenTen-2

) 1-xnopbyran

E) 2,2-nubpomnenran

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

3. Haiinure MonexkynspHyto (GopmMyiy yrieBoI0po/ia, MacCoBas 0JIs YIiIepoia B KOTOPOM
cocraBiseT 83,3%. OTHOCUTENbHAS IJIOTHOCTH [TAPOB ATOTO BELIECTBA 110 BOJAOPOAY paBHa 36.

4. Haiigute MOJEKYISIpHYIO (OpMYITy OPTaHUYECKOTO BEIIECTBA, €CIIM U3BECTHO, YTO MAcCOBast IO
yraepoja B HeM coctasisieT 51,89%, Bonopoaa 9,73% u xnopa 38,38%. OTHOCUTENbHAS TUIOTHOCTH
MapoB ATOTr0 BENIECTBA MO BO3AyXYy paBHa 3,19.
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IIpoBepka BbINOJIHEHUS] KOHTPOJIbHBIX padoT. KoHTposbHas paboTa MpOBOAUTCS C LENbIO
pe3yabTaTOB 0OY4EHUS U MOCIEAYIOIEro aHaau3a TUITMYHBIX OIIMOOK U 3aTpyIHEHUH 00yJaromuxcs B
KOHIIE U3y4eHUs TeMbI WK pazzena. CorinacHo KajleHIapHO-TEMaTHUECKOMY IIJIaHy AUCLUILIMHBI

MPEelyCMOTPEHO MPOBEACHHE CIAEAYIONINX KOHTPOJIBHBIX padoT:

e Konrponbnas padora Nel

CBO)IHaﬂ Taﬁ.]'[l/llla Mo MPUMEHAECMBIM (l)OpMaM U METOAAM TEKYHICI0 KOHTPOJIA U OLCHKH

pe3yJbTaToOB 00yYeHUst

PesyabTaTsl 00yyeHus

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yUYeHUs

JUIHOCTHbBIX?

- 4YBCME0 20POOCU U Y8AICEHUS K UCTOPUU
U OOCMUICEHUAM OMedeCmMBeHHOU
XUMUYECKOU HAYKU; XUMUYECKU SPAMOMHOE
nogeoerue 8 NPOPeccuUoHaIbHO
oesimenbHOCmU U 8 OblmYy Npu 0OpaAUeHUU C
XUMUYECKUMU BEUeCBAMU, MAMEPUATLAMU U
npoyeccamu;

- 20MOBHOCHb K NPOOOIICEHUIO 0OPA308AHUSA
U noBblUeHUs KeanuuKkayuu 6 u36paHHoll
npogheccuoHanbHoU 0esimeIbHOCmu U
00bEeKMuUHOe 0CO3HAHUE POTU XUMUYECKUX
KOMNnemeHyutl 8 9Mmom, - YMeHue
UCNONB308AMb OOCMUNCEHUSL COBPEMEHHOU
XUMUYECKOU HAYKU U XUMUYECKUX
MeXHONI02Ull 0151 NOBLIUUEHUSL COOCMBEHHO20
UHMENIEKMYAIbHO20 PA36UMUSL 8 BbIOPAHHOUL
npogheccuoHanbHol OessmenbHOCmu,

Buvinonnenue u sawuma npakmu4ecKux pa60m
Ne 9-15

Ol/leHKa npasujlibHOCmMu 6blNOJIHEHUA
camocmosimesibHou pa60mbz

METalpEeAMETHDBIX

- UCNONL30BAHUE PAZTUYHBIX BUOOS
NO3HABAMENbHOU 0esIMEeNIbHOCMU U OCHOBHbIX
UHMEIIEKMY ANbHbIX onepayutll (HOCMAaHo8Ku
3a0auu, opMyIUPOBaAHUs 2UNome3, aHaIU3A
U cunmesda, cpasHenusi, 0600ueHus,
cucmemMamu3ayuul, 6bis61eHUsI NPUYUHHO-
CIe0CMBEHHBIX C8513€ll, NOUCKA AHAN0208,
Gopmyauposarus b160008) 0Jis peuleHus
NOCMABIeHHOU 3a0adu, NPUMeHeHUe
OCHOBHBIX MEeMOO08 NO3HAHUSL (HAONI0O0EHUs,
HAY4YHO20 IKCNEPUMEHMA) OJisl U3YUeHUS
PA3TUYHBIX CTMOPOH XUMUYECKUX 00beKMO8 U
npoyeccos, ¢ KOMOPbIMU BO3HUKAEM
HeobXo0UMOCmb CMAIKUBAMbCSl 8
npogheccuonanvrol chepe;

- UCNONIL30B8AHUE PA3TUYHBIX UCTOYHUKOR
OJ151 NOJYHEHUsI XUMUYECKOU UHPOpMayuu,
VMeHUe OYyeHUms ee 00CMOB8EePHOCb OJisl
OOCMUIICEHUSL XOPOUUX PE3YIbMAMO8 8

Buvinonanenue u sawmuma npakmuttecxuxpa6om
No 2-8

OI/!QHKLI npasuibHOCmMu 6blNOJIHEHUA
camocmosmesnbHou pCl6OI’I’Ibl
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npogheccuonanvrol chepe;

npeaMeTHbIX:

- cohopmuposarnHocmsb nPedCcmasienull o 3awuma npakmuueckux pabom Ne4-7
mecme XUMUU 8 CO8PEMEHHOU HAYYHOU Yemuwiu onpoc 6o epems 3ansamus
Kapmuxe Mupa, NOHUMAHUe poau Xumuu 6 Pewenue 3a0au

Gopmuposanuu Kpyeo3opa u
@DYHKYUOHANBHOU 2PAMOMHOCIIU Yel08eKd
0J151 peuleHus NPaAKmMuUYeckKux 3a0au,

- 811adenue 0OCHOBONONALAIOUWUMU
XUMUYECKUMU NOHAMUSAMU, MEeOPUSIMU,
3AKOHAMU U 3AKOHOMEPHOCIAMU, YBEPEHHOe
NOIb3068AHUE XUMUYECKOU MEePMUHOL02UEl U
CUMBONIUKOU,

- 8l1a0enUue OCHOBHbIMU MEMOOAMU HAYUHOZO
NO3HAHUS, UCNONIL3YeMbIMU 8 XUMULL:
HaO00eHueM, ONUCAHUEM, USMEPEHUEM,
IKCNEPUMEHMOM, YMeHUe 00pabamuvleamy,
00BACHAMb Pe3yIbmamsl NPOBEOCHHbIX
ONvIMo8 U 0enamnv 6b1800bl, 20MOBHOCMb U
CNOCOOHOCMb NPUMEHSAMb MEMOObL
NO3HAHUA NPU PeleHUU NPAKMUYECKUX
3a0ay;

- cihopmuposannocme ymenus 0asams
KOJIU4eCmEeHHble OYeHKU U NPOU3BOOUNMb
pacuemsi no

GNUSAHUE PA3TUYHBIX (PAKMOPO8 HA
napamempusi 00pabomKu Memaiios
oasnenuem.

XUMUYECKUM (POpMYIaM U YPABHEHUSIM,

- gladenue nNPasUIaMu MexHuKU
bezonacHocmu npu UCNOIbL30BAHUU
XUMUYECKUX 8eUyeCmE;

- cqhopmuposaHHoCmb COOCMBEHHOU NOUYUU
1O OMHOUEHUIO K XUMUYECKOU UHpopMayuu,
NOLYYAeMOU U3 PA3HBIX UCOYHUKOS.

3.2 ®opma NpoOMeKYyTOYHOM aTTeCTANMHA

[Tpomexxyrounast arrectamus no aucuurinae bY J1.07 Xumust —utoroBasi KOHTpoOJIbHAs padboTa.

Obyuarowuecss 0ONYCKarmcs K coaye 3K3amMeHa npu 8bINOJIHEHUU 8CeX BUO08 CAMOCMOAMENbHOU
pabomwl, NPAKMUYECKUX U KOHMPOJIbHLIX pabom, npedycMompeHHblX pabouel npocpammou u
KaeHOapHO-memMamuideckum niaHom OUCYUNTUHDL.

Hmozosas konmponvras paboma npoooumcs 3a cuem epemenu OmeedeHH020 Ha U3ydeHue
oucyunaunsl. Ilpu ycnosuu c6oespemeHno20 U KaueCmeeHH020 8bINOIHEHUs 00YYAIOUUMCSL 8CEX BUOO08
pabom, npedycCMOmMpPeHHbIX paboyel NPocpPamMmon OUCYUNTUHDBL.

Hrorosasi kKoHTpPOJILHAsS padoTa
Bapmuanr 1
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1. U3omepom, nnst OyTaHa, SBISETCS:
a) 2-MEeTUJIIponaH

0) 2-3TunpormnaH

B) 2-IIpONMUJIIIPOIIaH

2. BanentHocTh O (KHCIIOpO/1a) B OPraHUYECKHUX COCTUHCHHSX :
a)l

0) III

B) 11

r) VI

3. YrieBo/ibl HE BBINOJIHSIOT:
a) TPaHCTIOPTHYIO (PYHKITUIO
0) SHEpPreTHUeCKy0 (yHKIIHIO
B) 3AIIUTHYIO (PYHKIIUIO

I') KaTaJUTHYECKYIO () YHKIUIO

4. KauecTBEHHOM peakIMel Ha KpaxMall, IBJISIETCS, B3aUMO/JICUCTBHUE C:
a) oom

6) Cu(OH),

B) HQSO4 (KOHII)

r) HNOj (koHII)

5. Peakuus nerunparanus xapakrepHa JUis:
a) OZIHOATOMHBIX CIIUPTOB

0) KapOOHOBBIX KHCIIOT

B) aJIbJCTUJIOB

6. JI7s1 alKaHOB XapaKTepHBI PEaKIINu:
a) pa3NoKeHUs

0) nmpucoeAMHEHUS

B) 3aMEIIICHHS

r) oOMeHa

7. Peakuust neruaparaius, 0003Ha4YaeT:
a) otmerieane H,O
0) npucoeaunenue Hy

8. ®opmyna C,Hy, 6, cOOTBETCTBYET 00I1IEH hopmyie:
a) apOMaTUYECKUX YIIeBOIOPOIOB

0) aTKaHOB

B) QJIKUHOB

I') aJIKEHOB

9. ABTOpOM SIBJICHHSI U30MEPHH, SIBJIACTCS:
a) C.B. JleGenes

6) B.B. MapkoBHHKOB

B) bytnepos A.M.

10. Iporecc 0Opa3oBaHuUs 3TUIOBOTO CIUPTA U3 IIFOKO3bI, HA3bIBAETCS:
a) ruapaTanus
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0) OpokeHue
B) THAPOJIH3
r) aTepuduKanus

11. IIporuecc n3MeHeHHsI YrIepoJHOTO CKeJIeTa B IPOCTPAHCTBE HA3BIBACTCS:
a) H30MEpH3aIUs

0) monuMepu3anus

B) THAPOJIH3

12.Dopmyra rIIrOKO3bI:
a) C6H1205

0) CsH 206

B) C6H605

13. KayecTBeHHOH peaklMel Ha TIULEPUH, SIBISETCS B3aUMOJIEHCTBHE C:
a) cynbarom menu (I1)

0) THIPOKCHUIOM HATPUs

B) ruapokcuioM meau (11)

14. O6mM CBOMCTBOM OJTHOATOMHBIX U KapOOHOBBIX KHUCJIOT, SIBJISICTCS:
a) BHYTPUMOJICKYJISIpHAST IETUAPATALIHS

0) OpokeHue

B) B3aUMOJICHCTBUE C aKTUBHBIMH METAJLJIAMHU

15. CoenvHeHnus, B MOJIEKYJIaX KOTOPBIX €CTh aMHJIHbIE (IENTHAHbBIE) CBSI3U, HA3BIBAIOTCSL:
a) JKUPBI

0) yrieBo0pOIbI

B) OenKu

T') YIJIEBOJIbI

16. benku He BBHINOJIHSAIOT:

A) TpaHCHOPTHYIO (PYHKIIHIO
b) snepretnueckyro GyHKIUIO
B) 3amuTHyI0 QyHKIMIO

I') nBurarenpHyo QyHKINIO

17. Anpo aroma - 3T0

a) COBOKYITHOCTH 3JIEKTPOHOB €, IPOTOHOB P U HEUTPOHOB N
0) COBOKYITHOCTh ITPOTOHOB P U HEHTPOHOB N

B) COBOKYITHOCTh HEHTPOHOB N

') COBOKYITHOCTbH 3JICKTPOHOB € U ITPOTOHOB P

18. HeitTpanbHas cpefla UMEET:
a) pH=7

6) pH=13

B) pH=I11

19. CroxHbIe BEIeCTBa, KOTOPBIE COCTOST U3 aTOMOB BOAOPO/A U KUCIOTHBIX OCTATKOB, HA3bIBAIOT:
a) KUCJIOTHI

0) conum

B) OKCH/JIbI
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20. DnexktpoHHas (Gopmysia aToMa HaTPHUS:
a) 1s” 25 2p”

6) 1s* 2s% 2p° 35 3p*

B) 1s” 2s% 2p° 3s'

r) 1s? 2s* 2p° 3s% 3p°

21. Kakoit % KOHIIEHTpallK pacTBOPOB, ecii u3BecTHO, uTo 200 1 pactBopa coaepxart 10 r cynbdara
LUHKA!

a)2 %

0) 20 %

B) 5%

22. DIEKTPOJIUTHI, IPU TUCCOIHAIINN KOTOPBIX 00pa3yrOTCsS KATHOHBI METAJlIa, 1 aHUOHBI KHCJIOTHOTO
OCTaTKa Ha3bIBAIOTC:

a) KUCJIOTaMH

0) comsmu

B) OCHOBaHUSMH

23. K peaknussm oOMEeHa OTHOCHUTCSI:
a) CaO + H,O = Ca(OH),

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

B) KOH + HNO; = KNO3 + H,0O

24. Yucno 37eKTPOHOB, KOTOPBIE COACPIKATCSA B aTOME YIIIepo/ia PaBHO:
a)6

0) 12

B) 8

25. K oKHCHUTEIBHO — BOCCTAHOBUTEIBHBIM OTHOCUTCS peaKknus, YypaBHCHUC KOTOpOﬁ:
a) C2H4 + Hz — C2H6

6) NaCl + AgNO; — AgCl |+ NaNOs,

B) CaO + H, O — Ca(OH),

F) CH; OH + HCl— CH;Cl ,H,O

26. CoctaBbTe (OPMYIIbI OPraHMUECKUX BEIIECTB!
a) TeKCHUH-2;

0) METUIOCH30II;

B) 2,3-TUMETHII -3,4- TUITUIOKTAH;

) 2,2-TMMETHIITICHTaH.

27. Haiinure MonekynsapHyto ¢GopMyiy yriieBojopoaa, coaepxkanue yriaepona (C) B kotopom 92,3%, a
Bogopoxaa (H) —7,7 %. OtHocuTenbHas ioTHOCTH 1m0 Bogopoay (H») paBna 13.

28. ITpu B3anMOIENCTBUH TEXHUUECKOTO KaJIbINI Maccoi 8 1, coxeprxkariero 20 % npumeceii, u
2 b

pacTBOpa COJISSHOM KMCJIOTBI BBIJICITHIICS BOOOpPON 00BEMOM ... II.

Bapuanr 2
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1. K yrieBomam HE OTHOCSITCA:

a) TETPO3bl, IEHTO3bI, TEKCO3bI

0) MOHOCaXapu/Ibl, OJTUTOCaAXaPHU/IbI, TOJTHUCAXAPUIBI
B) ICPBUYHBIC, BTOPUIHBIC U TPETUIHBIC AMHUHBI

2. JIs aJIKeHOB XapaKTePHBI PEAKIINU:
a) MPUCOCTUHCHUS

0) OTIICTUICHHS

B) oOMeHa

3. XKenToe okpaimBaHue BO3HUKAET MPU JECHCTBUU Ha OEJIOK:
a) 1IeJI0Yn

6) H,SOy4 (xoHir)

B) HNOj3 (koHII)

r) Cu(OH),

4. benblit aMop(HBIN TOPOIIOK, HE PACTBOPUMBIN B XOJIOJIHOW BOJIE, HO pa30yXarolluii B TOPSUEH — 3TO:
a) 1eJTI003a
0) caxapo3sa

B) GpyKTO3a
') Kpaxmail

5. M3omepust osoKeHust KpaTHOM CBSI3U XapaKTepHa JUIs:
a) HeTpeIeJIbHBIX YIIIEBOAOPOI0B — AIKEHOB

0) IpeAeTbHBIX YIIIEBOJAOPOAOB — AIKAHOB

B) QpOMaTHUECKUX COCTUHEHHI — apeHOB

T') IpeiebHbIX OJJHOATOMHBIX CIIUPTOB

6. Peakunu B3anmopeiictBus opranndeckux coenunenuii ¢ HCl, naspiBarores:
a) raJIOrTeHUpPOBaHUE

0) ruznparanus

B) TUAPOTAJIOTeHUPOBAHNE

I') TUIPUPOBaHUE

7. Peakuuu monmmMepu3aliy, He XapaKTePHBI JJIA:
a) aJKaHOB
0) aTKeHOB
B) QJIKUHOB

8.0pranuyeckue BemecTBa, B coctaB KOTOpbix BXoAsaT C u H, Ha3piBatoTCs:
a) KapOu b1

0) THIPUIBI

B) YTJI€BOJOPO/IBI

I') TaJIOT€HUIBI

9. Kakue QpyHKIMOHATIbHBIE TPYIIIBI BXOJAT B COCTaB aMUHOKHUCIIOT:
a) -NH, un -COOH

6) -NH, u —-OH

B) — NO, -COOH
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r) -NO, u —OH

10. beaku — 3710...:

a) OPraHMYeCKUE COCTMHEHHUSI, COACPIKaIIUe JBa MK 00Jiee OCTaTKa aMUHOKHCIIOT.

0) a30TcoaepIKaIINe OPraHNYECKHE COSTUHEHUS TIPUPOTHOTO MPOUCX OKICHHS

B) IPUPOIHBIC MIOJTUMEPBI, COCTOAIINE U3 OOJIBIIOTO YUCIA OCTATKOB AMUHOKHUCIIOT, CBSI3aHHBIX MEXKIY
C060ﬁ IICIITUAHBIMU CBA3SIMU.

11. Obmas ¢popmysa alKHHOB:
a) CnH2n+2

6) CnH2n

B) CnH2n-2

F) CnH2n+1

12.Kpaxmai, BELECTBO:

a) )KMBOTHOI'O IIPOUCXOXKIECHUS

0) SBJIIETCS OCHOBHOM YacThIO CTEHOK PAaCTCHUI
B) SIBJII€TCSI TPOAYKTOM I'MJIPOJIM3a YIIIEBOI0OB
r) oOpa3syercs B pe3yJsibTare (OTOCUHTE3A

13. U3omepom juist 3,3 TUMETHIIOYTaHOBOW KUCIIOTBHI, SABJISETCS:
a) TeKCaHOBas KUCIIOTa

0) 23THIIIPOIaHOBAsT KHCIIOTA

B) 2METHJIIPONIaHOBAs KHCIIOTA

14. Peaknys B3auMO/ICHCTBUS OJJHOATOMHBIX CIIUPTOB C KAPOOHOBBIMHU KHCIIOTaMH, Ha3bIBACTCS
peakuuei:

a) apoMaTH3aLus

0) rugparamus

B) 3TepupuKanus

15. yKCYCHBIfI aJIpACTUa UMCCT (I)OpMy'J'Iy'Z
a) CH;COH

6) CH;COOH

B) CH3CH20H

16. Pubo3a u nezoxkcupr603a, IBISIOTCS:
a) HyKJICMHOBBIMH KUCIIOTaMH

0) yrieBogamMu

B) OelKamMu

17.Peakiiuu noamMepu3anvu, XapakTepHbI JIJIs:
a) aJKaHOB
0) aTKeHOB
B) QJIKUHOB

18. DnexTponHas ¢popmyna atoma 1s 2s 22p 635 23p2 . XMMHUYECKUH 3HAK 3TOrO JIEMEHTA!
a)C
6) O
B) Si
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19. YUTto Ha3BIBaIOT HOHHOM CBI3BIO?

a) CBsI3b, 00pa30BaHHAS AJICKTPOHHBIMU TTAPaAMHU;

0) CBSI3b MEXKy HOHAMH HM3-3a JIEKTPOCTATHYECKOTO B3aUMO/ICHCTBHUSI;B) CBSA3b, 0Opa30BaHHASI HOHOM
BOZIOPO/JIa TP €T0 BHEAPEHUH B 00JIee IIEKTPOOTPUIIATEIHHBIN aTOM;

B) CBsI3b, 00pa30BaHHAs MapOM AIEKTPOHOB, IPUHAIICHKAIICH OJTHOMY aTOMY M BAKaHTHOW STYEHKON
JPYroro aToma;

T') CBSI3b MEXK/Iy HAXOAIITUMUCS B y3J1aX PEMIETKH aTOMaMU U HOHAMHU, yJIEPKUBAEMBIMU OBICTPO
repeMenatouMMUCS SJIEKTPOHAMMU.

20. C xakMMH BELLECTBAMH pPEarupyroT OCHOBAHUS?
a) TOJIBKO C KUCIOTaMHU

0) C KHCIOTaMH U OCHOBHBIMH OKCHJIaMHU

B) C KUCJIOTaMH U KUCIIOTHBIMU OKCHJIaMH

21. Ykaxure am(pOoTepHOE OCHOBAHUE:!
a) NaOH

6) KOH

B) Zn(OH)2 +

22. Cno>kHbI€ BEILIECTBA, KOTOPBIE COCTOAT U3 aTOMOB METAJUIOB U TUAPOKCOTPYIII, HA3bIBAIOT:
a) KUCJIOTBI

0) comu

B) OCHOBaHUS +

23. Peaknus, ypaBaenue koropoii: 2KOH + H,SO4 — K,SO4 + 2H,0 siBnsiercs:

a) ooOmMeHa, oOpaTumas

0) oOMeHa, KaTaTUTHIECKOM

B) oOMeHa, HeoOpaTumas

T') OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM, OOMEHa.

24. Kako#t % KOHILIEHTpaluK pacTBopa, eciu u3BecTHO, 4to 300 r pactBopa conepxkat 30 r ximopuaa
HaTpHUsL:

a) 20%

0) 1%

B) 10% +

25. K peakuusiM COeTMHEHUS] OTHOCUTCSI:

a) KOH + HNO; = KNOs + H,0;
0) Cu(OH), = CuO + H,O
B) CaO + H,0 = Ca(OH),

26. CoctaBbTe (GOPMYITBI OPTAHUUYECKHUX BEIIECTB:
a) 2-MeTunoyTeH-1;

0) 2,3-TUMEeTUITEeKCaH;

B) 4,5-TMATUITENTEH-3;

r) 3-3TUndyTanon-1.
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27. Onpenenute 00BEM YIIEKUCIOTO ra3a, KOTOPbIi 00pa3oBajcs MpH B3aMMOACHCTBUH a30THOM
KHCJIOTHI M TEXHUYECKOTO KapOoHaTa Kaibitus Maccoit 300 r, comepikariero 25 % npumecei.

28. Haiinute MoneKkyIsspHyto Gpopmyiy yrieBoaoposa, conepsxamiero 85,7% yraepona u 14,3%

BOJIOPO/1a; OTHOCUTEINbHAS IIJIOTHOCTH 110 BOJAOPOAY paBHa 28. YcTaHOBUTE 1O (GOpMYIie, OTHOCUTCS JIH
3TOT YIJIEBOJOPO]I K MPEAEIbHBIM.
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4 Cucrema oueHuBanusi KoMmiuiekta ®OC Tekymero KOHTPOJIsi M MPOMEKYTOYHOM
aTrecTamuu

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

- Kauecmeo 8blNOJIHEHUs NPAKMUYECKOU Yacmu pabomol,;

- Kayecmeo ogopmaeHuss omuema no pabome;

- Kauecmeo YCMHbIX 0MEemos Ha KOHMPOJIbHble 80NPOCHL NPU 3auume padbomai.

Kaxpiii BU pabOThI OIIEHUBACTCSI 110 TATH OaTbHOM IIKaJIe.

«5» (0TIMYHO) — 32 TITy00KOE U MOJIHOE OBJIa/ICHUE COJIepKaHneM yd4eOHOro MaTepuania,
B KOTOPOM 00Y4aroUuiics CBOOOTHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE MPAKTHUECKU
MPUMEHSTh TEOPETUUECKHE 3HAHUSI, BHICKA3bIBaTh M OOOCHOBBIBATH CBOM CyXkAeHUA. OneHKa «5»
(0TIIMYHO) IpeoJiaracT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (XOpOI110) — eclIi 00YYAIONIUKACS ITOTHO OCBOMIJI YUCOHBIN MaTepHua, BlIaJeeT
HAYYHO-TIOHSTUHHBIM amIapaToM, OpUSHTHPYETCS B U3YYEHHOM MaTepuase, 0CO3HAaHHO
MPUMEHSIET TEOPETUUECKHE 3HAHUS Ha IPAKTHKE, FPAMOTHO M3JIaraeT OTBET, HO COJIep)KaHue U
¢dopma oTBETa UIMEIOT OTJENIbHBIC HETOYHOCTH.

«3» (yIOBIETBOPUTENHHO) — €CIIM 00yJaroIuiics 0OHapy>KMBAET 3HAHUE U IOHUMaHHE
OCHOBHBIX MOJIOKEHHUI y4eOHOTO MaTepHala, HO U3JIaraeT ero HEeloJIHO, HeTIOCIIeA0BATENBHO,
JIOTTYCKaeT HETOYHOCTH, B IPUMEHEHHH TEOPETUUECKUX 3HAHUM MPU OTBETE HA MPAKTUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2» (HEYIOBJIIETBOPUTEIHHO) — €CIIM O0YYAIOIINIiCS UMEET pa3pO3HEHHBIE,
OeccucTeMHbIe 3HAHUS, JOMYCKAET OMIMOKY B OIpeIeSICHINH 0a30BhIX MOHATHH, HCKAKAET UX
CMBICT; HE MOXKET MPAKTUYECKH MPUMEHATh TEOPETUUECKUE 3HAHUSI.

Kpurtepuu onieHuBaHus HTOrOBOIi KOHTPOJILHOH PadoThI

«5» (0TIUYHO) — 3a TIIyOOKOE U MOJIHOE OBJIa/ICHUE COJIep:KaHueM yd4eOHOro MaTepuania,
B KOTOPOM OOYYaIOUIHiACs CBOOOTHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE MPAKTHUECKU
MPUMEHSTh TEOPETUYECKHE 3HAHUSI, BHICKA3bIBATh M1 OOOCHOBBIBATH CBOM CYXkAeHUA. OneHKa «5»
(0TNIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (Xopo110) — eciu 00yJaroIIuiics MOJIHO OCBOWII yUeOHBINH MaTepual, BIaJeeT Hayy-
HO-TIOHSATHIHBIM anmapaToM, OpPUEHTHPYETCS B U3YYEHHOM MaTepHalie, OCO3HaHHO PUMEHSET
TEOpETUYECKHE 3HAHM Ha IPAKTHKE, TPAMOTHO M3JIaraeT OTBET, HO cojiepkaHue u hopma
OTBETa UMEIOT OTACIbHBIE HETOUHOCTH.

«3» (yIOBIETBOPUTENHHO) — €CIIM 00yJaroIuiicss 0OHapy>KMBaeT 3HAHUE U IOHUMaHHE
OCHOBHBIX TTOJIOKEHHUI y4eOHOTO MaTepHalia, HO M3JIaraeT ero HEeIOJIHO, HEMOCIIeI0BATENBHO,
JIOTTYCKaeT HETOYHOCTH B MIPUMEHEHUHU TEOPETUUECKUX 3HAHHM MPU OTBETE HA MPAKTUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCH]; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2» (HeylOBJIETBOPUTEIHHO) — €CIIM 00Y4aIOIIHiics UMEET pa3po3HEHHBIE, OeccrcTeM-
HBIE 3HAHMSI, JOIYCKAET OMMOKHU B ONpEACTICHIH 0a30BbIX MOHSATHH, UCKAXKAET UX CMBICT; HE
MOJKET MPAKTHUECKU MPUMEHSATh TEOPETUIECKIE 3HAHMUS.

Tecm oyenusaemcs no namu OAILHOU WKANe CLeOVIOUUM 00PA30M. CHOUMOCHb
Kastcoo2o eonpoca 1 bann. 3a npasunvbhslii omeem cmyoenm noayuaem 1 o6ann. 3a negephoiii
omeem unu e2o omcymcemeue 0anibl He HAYUCIAIOMCA.

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

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

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

Oyenxa «2» coomeemcmeyem 0% — 52% npasunbHvix 0meemos.



