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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILIAHBI

1.1. O6aacTh npuMeHeHusi pado4eil NPOrpaMmbl

Pabouas nporpamma IUCHUIUIMHBI SBJISETCS YaCThI0 OCHOBHOM 00pa3oBaTeIbHOM
nporpammsel B cooTBeTcTBHH ¢ PI'OC st cnenmansHoctu: 40.02.04 FOpucnpyoenyus
(ykpynuéHHas rpymmna crienuainbaoctelt 40.00.00 FOpucnpyoenyust), 10151 00y4arOIIMXCS OYHOU
dbopMbI 00YICHHS.

Pabouas nporpamma paspaborana B coorBercTBuu ¢ ®I'OC cpennero o6mero oopa3oBaHus.

1.2. MecTO JTUCUMIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

Hucnurnmuna « Xumusy nzydaercs B o0meodpazoBarebHOM ke yueonoro miana OOII CITO
Ha 0a3e OCHOBHOT'O 00IIET0 00pa30BaHUs C TIOTYYEHUEM CPEIHETO 00IIero 0opa3oBaHus
(IIIICC3)

1.3. Ilnanupyemble pe3y/ibTaThbl OCBOEHUSI IMCHUIIMHBI:

OcBoenue conepkanus y4eOHOM TUCIUILIMHBI 00€CTIEYMBACT JOCTHXKEHUE 00yUYarOIUMUCS
CIIEYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

Oco3HaHue 00y4YaroMMHUCS POCCUIHCKOM I'pak1TaHCKONW UIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

Hannyue motuBaiuu k o0yueHuo;

LlenenanpaBieHHOE pa3BUTHE BHYTPEHHUX YOESKIEHUHN JINYHOCTU HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TPAJULMN 0a30BOM HAYKHU XUMUHY;

["'0TOBHOCTB ¥ CITOCOOHOCTH 00YYAIOIINXCS PYKOBOJCTBOBATHCS B CBOCH ACATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, MPUCYIIIMMH 1I€IOCTHON CHCTEME XUMHUYECKOTO
o0Opa3zoBaHus;

Hannune npaBoco3HaHUs SKOJIOTUYECKON KYIbTYpPbl U CHIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHMS NPEAMETA « XUMUS» JOCTUTAKOTCS B €INHCTBE
yueOHOW 1 BOCIIUTATENbHON AESITEIbHOCTH B COOTBETCTBUH C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU U HJI€alaMH POCCUICKOTO
Ipa)KAaHCKOTO 00IIECTBa, MPUHATHIMU B OOLIIECTBE HOPMAMHU U IIPaBUJIaMU TIOBEJICHUS,
CHOCOOCTBYIOUIMMHU IpOIeccaM CaMOTIO3HAHMs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE PE3yabTAThI OCBOEHUS MpeIMeTa « XUMHUs» OTPaKaroT CPOPMUPOBAHHOCTD
OTbITa MO3HABATEIbHON U IPAKTHUUYECKOH 1€ATENbHOCTH 00yJaIoUINXCs [0 pealn3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) I'pask 1TaHCKOTO BOCIMTaHUS:

Oco3HaHus 00y4aroLUMMHCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMOPSAKY;

IIpencraBieHus 0 cOLUANbHBIX HOPMAX M MPaBUIaX MEXINYHOCTHBIX OTHOILIEHUH B
KOJUJIEKTHBE;

['0TOBHOCTH K COBMECTHOM TBOPUYECKOH 1EATENBHOCTH MPH CO3AaHUHU YUEOHBIX TPOEKTOB,
pelieHny yuyeOHbIX U MO3HABATeNbHbIX 33/1a4, BHIMOIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CriocobHOCTH OHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUSI, JJOTHUKY U apTyMEHThI
JIPYTUX IPU aHAINU3€ Pa3IMYHbIX BUJOB YUeOHOU e TENbHOCTH;

2) ITaTproTHYECKOrO BOCIIUTAHHUS:

[{eHHOCTHOTO OTHOIIEHUS K UCTOPUUECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMUU;
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YBa)KEHHS K IPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU M MIPAKTUYECKOTO IIPUMEHEHUST XUMUH,
OCO3HaHMsI TOTO, YTO JOCTHXKEHUS HAyKH €CTh pe3yJIbTaT JJIMTEIbHBIX HAOII0CHNH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, IOCTOSTHHOTO TPpYyZAa YYEHBIX U IIPAKTHKOB;
MHTEpeca U M03HaBaTEIbHBIX MOTHBOB B ITOJIyY€HUH U MOCIEIYIOLIEM aHaJIn3e UHPOPMALIUHU O
NIEPEIOBBIX TOCTHIKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

HpaBcTBEeHHOr0 CO3HaHUS, 3TUYECKOTO ITOBEACHMS;

CriocoOHOCTH OLIEHUBATh 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 MOCTYIKOB;

4) ®opMupOBaHUs KyJIbTYpPbI 30POBBSL:

IToHnMaHMs LIEHHOCTEH 310pOBOT0 U GEe3011aCHOr0 00pa3a KMU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

CoObnronenus npaBuil 6€30aCHOTO 0OpaIleHHs ¢ BEIECTBAMU B OBITY, IOBCEIHEBHON
YKU3HU U B TPYJIOBOM J1€ATENbHOCTH;

IToHrMaHMs LIEHHOCTH MTPABUI MHIUBHU1YaIbHOIO M KOJUIEKTUBHOI'O OE€30I1aCHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

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

5) Tpy10BOrO BOCIIUTAHUS:

KoMMyHHKaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIIEA0BATEIbCKOM 1€ATEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

VY CcTaHOBKM Ha aKTMUBHOE Y4acTHE B PELLICHUHU IPAKTUUYECKUX 3a/a4 COLUATbHON
HaIlpaBJIEHHOCTH (B PAMKax CBOET0 KJacca, MIKOJbl);

WHTepeca kK MpakTUYECKOMY U3yUEHUIO Tpodeccuii pa3imyHoro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaxeHus K TpyLy, JIOJIM TpyAa U pe3ybTaTaM TPYJOBON JAESITEIbHOCTH;

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

6) DKOJOTrHYECKOI0 BOCIIUTAHUS:

DKOJIOTHYECKH 11€J1eCO00pa3HOro OTHOIIEHHS K TPUPOJIE, KAK HCTOYHHUKY
CYIIECTBOBaHMsI )KU3HU Ha 3eMIIE;

IToHnMaHMs 1100aTBHOTO XapaKkTepa HKOJOTHUECKUX MPOoOIeM, BIUSIHUSA
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIBHON CPEIbI;

Oco3HaHus HEOOXOMMOCTH UCTIOIb30BAaHUS TOCTUKEHUN XUMHUH JUIs PELICHUS
BOIIPOCOB PaIlMOHAIBHOTO MIPUPOIONOIB30BAHUS;

AKTHBHOIO HENPUATHA JEMCTBUM, TPUHOCALINX BPE OKPYXKArOIIed IPUPOJIHON Cpee,
YMEHHMsI IPOTHO3UPOBATH HEOJATONPUSITHBIE 3KOJOTHUYECKHE MTOCIIEACTBUS MPEAIPUHUMAEMBIX
JIEHCTBUN U NIPENOTBPALLATD UX;

Hanuuus pa3BUTOro 3K0JI0rM4e€CKOro MBIIUIEHUS, SKOJIOTMUECKOM KYJIbTYpHhl, ONbITa
JEATENILHOCTH SKOJIOIMUECKON HAIPaBIECHHOCTH, YMEHHS PyKOBOJICTBOBATHCS UMH B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATILHON MPAKTHKE, CIIOCOOHOCTHU U YMEHUSI aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOoOHH;

7) LleHHOCTH Hay4HOTO IMO3HAHUS:

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

[ToHumanus crierMPpUKN XMMUN KaK HayKd, OCO3HaHUs €€ posu B (POPMHUPOBAHUU
paloHaIbHOIO HAYYHOTO MBIIIIEHUS, CO3/IJaHUU 1IEIOCTHOTO IPECTaBICHUs 00 OKpYXKaroIleM



MHpPE KaK O €IUHCTBE MPUPOABI U YETIOBEKA, B IO3HAHUU PUPOJHBIX 3aKOHOMEPHOCTEN U
pelieHrur TpobiieM COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

Yo6exxa€HHOCTH B 0c000H 3HAYMMOCTH XUMUU JIJIsi COBPEMEHHOM [TUBUITM3AIUH: B €€
TYMaHHUCTUYECKOW HAIIPAaBIEHHOCTU U BaKHOM POJIM B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOMU, MUILEBOI U SKOJIOrHYECKON 0€30MacHOCTH, B PA3BUTHUH METUIIUHBL,
o0ecreYeHnH yCIOBUI YCIEIIHOTO TPY/Ia U IKOJIOTUYECKH KOMGPOPTHOM KU3HU KaXIOT0 WieHa
00111eCTBA;

EcrecTBEeHHO-HayYHOU I'PAMOTHOCTH: IOHUMaHUs CYIIHOCTH METOJIOB IMO3HAHHS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOIb30BATh MOJy4aeMble 3HAHUS JIJIs
aHanM3a U 0OBSICHEHNUS SBJICHUI OKPYKAIOLIETO MUPA U MPOUCXOSAIIUX B HEM U3MEHEHHIA,
yYMEHHUsI JIelaTh 000CHOBaHHbBIE 3aKIIOYEHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX
C LEJIBIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOOB;

CrocoOHOCTH CaMOCTOSTENILHO UCIOIb30BaTh XUMUUECKHE 3HAHUS JIJIs1 PEIICHUS
po0JIeM B pealIbHbIX )KU3HEHHBIX CUTYAIUAX;

NHTepeca Kk MO3HAHUIO U UCCIIEIOBATEIBCKON JAEATEIbHOCTH;

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: 3HaYUMBbIe 1J1s1 (POPMHUPOBAHUS MHUPOBO33PEHHS 00YJaIOIIIXCS
MEXIUCLUIUITMHAPHBIE (MEKIPEIMETHbIE) O0IeHayYHbIE TOHATHUS, OTPAXKAIOIIUE LIETOCTHOCTD
Hay4YyHOW KapTUHBI MUpa U CHEHU(PUKY METO/I0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepHsi, BEIIEeCTBO, SHEPIUs, SIBIEHUE, IPOLIeCcC, CUCTEMA, HAYy4YHbIM (haKT, MpUHIIHUII,
TUII0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIe0BaHNe, HAOIIOCHIE, U3MEPEHHE,
9KCHEPUMEHT U ApYTue);

VYHuBepcanpHble yueOHbIE AeMCTBUS (IT03HABATEIbHBIE, KOMMYHHUKATUBHBIE,
peryisTUBHbIE), oOecreunBarone GopMrupoBanue GyHKIMOHAIBHOW IPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CriocobHOCTh 00yUarOIUXCs UCIOIB30BATH OCBOCHHBIE MEXTUCIIUITIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJIbHbIE yueOHbIE 1EUCTBUS B TO3HABATEIBHON U
COLIMAJILHON ITPaKTHKE.

MertanpeamMeTHble pe3ynbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YU€OHBIMU
MIO3HABATEJIbLHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIE€HCTBUSMHU.

Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AeucTBuA:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYyaIM3UPOBATh MPOOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpEeAEIIATh LeNIN JAeSITeNbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

HCIOJIb30BaTh IPU OCBOCHUHU 3HaHUM MPUEMBI IOTUYECKOTO MBIIIJIEHUS — BBIIETISATh
XapaKTepHbIe MPU3HAKU TIOHATUN U YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIb30BaTh
COOTBETCTBYIOIIME NOHITUS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHU BEIIECTB U XUMHUUECKUX
peaKkuii;

yCTaHABIIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMU SIBICHUSMY;

CTPOMTH JIOTUYECKUE PACCyX ACHUs (MHIYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B pacCMaTpUBAEMbIX SIBJICHUSAX, (HOPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHS;



IIPUMEHSThH B IIPOLIECCE TIO3HAHMSI, UCIIOJIBb3YEMBIE B XMMUH CHMBOJIMUECKHE (3HAKOBBIC)
MO/JIeNU, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
xuMu4eckas GopMyna, ypaBHEHHE XUMUYECKON pPeaKIiy — MPU PEIIeHUH y4eOHbIX
IIO3HABATEJIBHBIX U IPAKTUYECKHX 3334, IPUMEHATh Ha3BaHHbIE MOJICJIbHBIE IIPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUI;
(bopMyIMpOBaTh 1IEHU U 33Jja4d UCCIIE0BAHUS, UCIIOJIb30BaTh IOCTABIEHHbBIE U
CaMOCTOSITENILHO C(OPMYITUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA NMO3HAHUS M OCHOBBI

U1 (POPMHUPOBAHUS THIIOTE3bI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIECHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEJILHOTO INIAHUPOBAHUS U IPOBEICHUS YUEHUYECKUX
9KCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHsI HAOII0aTh 33 X0A0M IIPOLECCa, CAMOCTOSTENLHO
IPOTHO3UPOBATH €0 pe3yabTatT, (OPMYITHPOBATH 0OOOOIIEHHUS U BEIBOIBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUET O MPOJETaHHON
pabore;

IPUOOPETATh ONBIT YYEHUYECKOH MCCIIEJ0BATENIbCKOM U IPOEKTHOM e TEIbHOCTH,
IPOSBIISATH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIBHOMY ITOMCKY METO/I0B PELICHUS
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B TO3HAHMS.

Pa6ora ¢ undopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HICTOUHUKAX HHPOPMALUHU (HAyYHO-IOMYJIspHas
JUTEepaTypa XUMUYECKOTO COIEp KaHUsI, CIIPaBOYHbIE TOcOOUs, pecypcsl IHTepHeTa),
aHaJTM3UPOBATh HH(OPMALIMIO PA3IMYHBIX BUAOB U (HOPM IpEeACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTUBOPEUUBOCTH;

(bopMyIMpOBaTh 3aIIPOCHI U IPUMEHATH Pa3IMYHbIE METO/Ibl IIPU MIOUCKE U 0TOOpE
uH(popMalu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

IPUOOPETATh ONBIT UCIIOJIb30BAaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpMY IpECTaBIeHUs HHPOPMALIUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BATh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA NIPH paboTe C XUMUUECKOM
uH(popMale: IPUMEHATh MEXIpeAMETHbIE ((PU3HUeCKUe U MaTEMAaTUYECKUE) 3HAKU U
CHUMBOJIBI, (pOopMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISITHOCTH.

KoMMmyHuKaTHBHBIC yHHBeEpcaabHbIe Y4eOHbIC JCHCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMbI B X0/1€ JUAJIOTa U/WUIH JUCKYCCHUH,
BBICKA3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIBHO BHIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C IIPE3EHTALUEN PE3yJIbTaTOB 03HABATEIBLHON NEATEIBHOCTH, TOJyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM ITPH BBIITOJIHEHUU XUMUYECKOTO
HKCIEPUMEHTA, MPAKTUUECKON PabOThI O UCCIIEOBAaHHUIO CBOMCTB M3y4yaeMbIX BEIIECTB,
peanu3anuu yaueoHoro npoekTa u (opMyJIUpoBaTh BHIBOABI MO PE3yJbTaTaM MPOBEIEHHBIX
UCCIIEIOBaHUN YyTEM COTIIaCOBaHMS TO3UIMIA B X0/1€ 00CYX/IeHUS U1 00MEHa MHEHUSIMU.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHble AeilicTBUS

CaMOCTOSITENILHO IJIAHUPOBATh M OCYILIECTBIIATH CBOIO IO3HABATENIBHYIO IESITEIbHOCTD,
omnpezenss e€ ey U 3aJa4u, KOHTPOJIUPOBATh U M0 Mepe HE0OXOIMMOCTH KOPPEKTUPOBATh
npeiaraeMblii alrOPUTM JICHCTBHMA MTPU BBIMOJIHEHUH YYEOHBIX M UCCIIEA0BAaTENLCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO UX PELIEHUs C YUETOM MOTYUEHHUS] HOBBIX 3HAHUHN O
BELIECTBAX U XUMHUUYECKUX PEAKLUSX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JI€ITEIbHOCTH HAa OCHOBE CaMOaHallu3a 1
CaMOOLIEHKH.



NpeAMEeTHBIX: IIPEAMETHBIE PE3YJIbTaThl OCBOCHHUs Kypca «OpraHuyeckast XUMHsD)
OTpaXkaroT:

Cc(OPMHPOBAHHOCTh MPEACTABICHUN O XUMUYECKON COCTaBIISIIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MUpPa, POJIM XUMUH B IO3HAHUU SIBICHUH NPUPOJIBL, B POPMHUPOBAHUHU
MBILUIEHHS ¥ KYJIbTYpPbI INYHOCTH, €€ (QYHKIIMOHAJILHOW I'PaMOTHOCTH, HEOOXOIUMOM /17151
peLIeHHs MPAKTUYECKHX 33124 U HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILICHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIa/ICHUE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HNOHATHUS (XMMHUYECKHUH 3JIEMEHT, aTOM, JIEKTPOHHAsl 000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHILIATEILHOCTh, XUMHUECKAs! CBSA3b, CTPYKTYpHas (popmya (pa3BEpHyTas U
COKpaIléHHast), MOJIb, MOJISIPHAsl Macca, MOJIIPHBII 00BEM, yIIIepOHbII CKeNeT,
(GyHKIMOHATBHAS TPYIIA, paJIuKal, H30MEpPHs, N30Mepbl, TOMOJIOTHYECKHUH PsijI, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPO U a30TCOAEpIKAILUE COSANHEHMSI, MOHOMEP, ITOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOSHUSI OPraHUYECKUX
BemecTB A.M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BELLIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIS)KAIME B OCHOBE [IOHUMaHUS
OPUYMHHOCTU M CUCTEMHOCTU XUMHUYECKUX SBJICHUN, (aKTOIOIMYECKHE CBEACHUS O CBOWCTBAX,
COCTaBe, IOJyYEHUHU U 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIINX OPraHMUECKUX BEIIECTB B OBITY
U MPaKTHYECKON JeSITeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTH YMEHHH BBISBIATH XapaKTEPHBIE MPU3HAKH IMOHITUH, YCTaHABINBATh
UX B3aHMOCBSI3b, HCIIOJb30BATH COOTBETCTBYIOLIME OHATHUS NIPU OMMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPraHUYECKUX COCIUHECHUM;

C(OPMHPOBAHHOCTh YMEHHH UCIOIb30BATH XUMUUECKYIO CUMBOJIUKY Il COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOI ) (hOpMYIT OpraHMYECKIX BEIIECTB
U YPaBHEHUI XMMHUYECKUX PEaKLUi, N3rOTaBIMBATh MOJEIN MOJIEKYJl OPraHUYECKUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh IPUHAIEKHOCTh U3YYEHHBIX
OpraHMYECKUX BEIIECTB MO0 UX COCTaBYy U CTPOCHUIO K ONpeAeEHHOMY Kilaccy/Tpymre

coeIMHEHUH (YIrJIeBOIOPO/Ibl, KUCIOPO/ U a30TCOepKAIIIE COSTUHEHNUS,
BBICOKOMOJIEKYJISIPHBIE CO€IMHEHHUS), 1aBaTh UM Ha3BaHHUS [0 CUCTEMATHUYECKONH HOMEHKJIaType
(IUPAC), a Takxe NpUBOJIUTH TPUBHAJIbHBIC HA3BaHUS OTAEIbHBIX OPIraHUYECKUX BEILIECTB
(3TUIEH, MPOIUJIEH, alleTHIIEH, 3TUJICHTJIMKOJIb, TIULEPUH, PEHOT, POopMalIbIETU],
aleTalbJETU/l, MypaBbUHAas KUCIIOTA, YKCYCHAsI KUCIIOTA, OJICMHOBAs KUCJIOTa, CTEapUHOBAs
KHCJIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTb YMEHUS ONPEAEATh BUIbl XUMUYECKOH CBS3H B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUS PUMEHSATH MOJI0KEHUS TEOPUU CTPOSHUS OPraHUYECKHX
BeniecTB A.M. BytnepoBa a1 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U
XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEIEH Pa3INYHbIX KJIACCOB OPTaHUYECKUX BELLECTB
(MeTaH, 9TaH, YTUJICH, MPOTWIJICH, alleTuiieH, OyTaaueH- 1,3, metunOyraauen- 1,3, 6eHzon,
METaHOJI, 3TaHOJ, TUJICHIJIUKOJb, TIUIEPHH, (PEHOI, alleTalbIeTu, MypaBbiHAas U YKCyCHas
KHCJIOTHI, [JII0K03a, Kpaxmall, [eJIJTI0J103a, aMUHOYKCYCHAs KUCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSA3b MEXAY HUMH YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTH YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YTIIIEBOJOPOIHOTO CHIPhs
(HedTb, MPUPOHBII ra3, yrojb), CHOCOObI UX MEPepadOTKH U MPAKTHUECKOE PUMEHEHUE
IPOAYKTOB NEpepadOTKH;



c(hOPMHUPOBAHHOCTh YMEHUH MPOBOIUTH BHIYUCIICHUS 110 XUMUYECKUM YPaBHEHHSIM
(Macchl, 00bEMa, KOIMYECTBA UCXOTHOTO BEIIECTBA MIIM MPOAYKTA PEAKIUH 110 U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEILECTB WU MPOIYKTOB PEAKIIUN);

c(OpPMHUPOBAHHOCTH YMEHUH BJIaJIETh CUCTEMOI 3HaHHI 00 OCHOBHBIX METO/1aX
HAy4HOT'O [MO3HAHUS, UCTIOJIb3YEMbIX B XUMHH MPU U3YUECHUU BEUIECTB U XUMUYECKUX SIBICHUHN
(HabnroieHue, U3MEpPeHue, HIKCIIEPUMEHT, MOJICITMPOBAHKE), UCTIOJIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsAX, CBA3aHHBIX
C BEIIECTBAMU U X MPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHUH COOJIIOIATh TIPABHJIIA TTOIH30BAHUSI XUMUYECKOW MTOCYA0H U
1ab0opaToOpHBIM 000pYyI0BAaHUEM, a TAKXKe MpaBuiia OOpaIeHHs ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIINOJIHATH XUMHUUECKUN SKCIIEPUMEHT
(npeBpalleHUs OPraHUYeCKUX BEILIECTB MPU HArPEBAHUU, MIOJYYCHHUE STUJICHA U U3YUYEHHE €TO
CBOICTB, KaUeCTBEHHBIEC PEAKI[MN OPraHUYECKUX BEIIECTB, JeHATypalus OEIKOB MpU
HArpeBaHUU, [IBETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBHUH C MIPABMIIAMU TEXHUKH 0€30IIaCHOCTH
py 0OpaIIeHUH C BEIIECTBAMU U JIa0OpAaTOPHBIM 000PYAOBAHUEM, IIPE/ICTABIATH PE3YIbTAThI
XUMHUYECKOT0 IKCIIEPUMEHTa B (hOpME 3aIlMCH ypaBHEHUH COOTBETCTBYIONIUX PEAKIUI U
(dbopMyIHUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUH KPUTHUYECKU aHATU3UPOBATh XUMUIECKYIO HH(DOPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHopmaiu, UHTEpHET U APYyrux);

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIFOIaTh TIPABHJIA SKOJIOTUICCKH TIEJIECO00Pa3HOTO
MOBE/ICHUSA B OBITY U TPYAOBOH JEATEILHOCTH B IIENIIX COXPAHEHUSI CBOETO 3/10POBbS U
OKPY>KaIoIe MPUPOTHOM CPeJibl, 0CO3HABAThH OMACHOCTh BO3CHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAenéHHBIX OPraHUYECKUX BEIECTB, MOHUMAs cMbIch nokaszarens [1JIK, noscusats Ha
pUMepax CIocOObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M
YeNIOBEKa;

IUTSE OOYYAOIIUXCS ¢ OTPAHUYCHHBIME BO3MOXXHOCTSIMU 3/IOPOBBS: YMCHHE TPUMCHSITh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CIICTIBIX M CITA00BUISIINX O0YYAIOIIMXCS: YMEHHUE UCIIOB30BaTh PEIbehHO
TOYCYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xuMmudeckux GopmyiL.

[IpeameTHbIC pe3yabTaThl OCBOEHUA Kypca «O0111as 1 HeOpraHuIecKasi XUMHSI
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: 0 XUMUUYECKON COCTABJISIIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUI NPUPOIBI, B HOPMUPOBAHUN
MBIIUICHUS U KYJIbTYPbI JIMYHOCTH, €€ PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOMN ISt
pelIeHus MPaKTHUECKUX 3a7a4u U SKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CUCTEMOIN XMMHUECKUX 3HAHUM, KOTOpask BKIOYAET: OCHOBOIIOJIAraroIine
MOHATHUS (XUMHUYECKUH JIEMEHT, aTOM, H30TOTI, S-, P-, d- 2JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaIEHTHOCTH, 3JIEKTPOOTPUIIATEILHOCTD, CTENIEHB
OKHUCTICHUS, XUMHUYECKasi CBSI3b (KOBaJIEHTHAs, MOHHAS, METAIUTUYECKAsl, BOJOPOIHAS),
KpUCTAJUITMYECKas PelIETKa, TUIIbl XUMUYECKUX PEaKIUi, pacTBOP, JIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS] TUCCOIUALINS, OKUCITUTETh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PeaKINK, XHMHUECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TCOPHS
AIEKTPOIUTUYECKON AUCCOIMAlNN, epruoanueckuii 3akoH .M. MennaeneeBa, 3aKkoH
COXpAHEHHUsI MacChl BELIECTB, 3aKOH COXPaHEHUS U MPEBPALLECHUS SHEPTUU MPU XUMUYECKUX
peaKIHIX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHUHU, MUPOBO33PEHUYCCKHE 3HAHUS,
JeXallre B OCHOBE MOHUMAHUS MPUYUHHOCTH U CHCTEMHOCTU XUMUYECKUX SIBIICHUH,
(haKTOJIOTUUYECKHE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYICHUH 1 0€30IMaCHOM HCIIOIh30BaHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;



c(OPMHPOBAHHOCTH YMEHUH BBISBIATH XapaKTEPHbBIC IPU3HAKH IMOHATUH, YCTaHABIUBATh
MX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE ITOHATHUS IIPHA ONIMCAHUN HEOPTAHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHH UCIOIb30BATH XUMUUECKYIO CUMBOJIUKY U1l COCTaBJICHUS
(dbopMyI1 BelecTB M ypaBHEHUH XMMHUYECKUX PEAaKIUi, CHCTEMAaTHUECKYI0O HOMEHKIIATYPY
(IUPAC) u TpuBHagbHbIe Ha3BaHUSI OTJCIBHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIi ras,
YIJIEKUCIIbIN Ta3, aMMUaK, raléHasl U3BeCThb, Heral€Has U3BECTb, IUTHEBAS COJIA, TUPUT U
Apyrue);

c(OPMHPOBAHHOCTH YMEHHH ONPEAEIATh BAJICHTHOCTh M CTETIEHb OKUCIICHUS
XUMHUUYECKHX 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBA3U
(KoBaJIeHTHas1, HIOHHAs!, METAJNINYECKasi, BOJOPO/IHAS) B COEAMHEHMSIX, TUIl KPUCTAIIINYECKON
PELETKN KOHKPETHOT'O BELIECTBA (AaTOMHAs!, MOJIEKYJIIpHAsl, MOHHAs!, MEeTaJUIMYecKast), XapakTep
Cpelibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COEIMHEHU;

c(OPMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh IPUHAIEKHOCTh HEOPIraHUYECKUX BEILIECTB
10 UX COCTaBY K OTpeeIEHHOMY KJIACCY/TpYIIe COeAMHEHUH (IIPOCThIe BEIIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(pOTepHBbIE TUAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTH YMEHHH PACKPHIBATH CMBICI IEPUOIUIECKOT0 3akoHa J[. 1.
MeneneeBa U J€eMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOILYI0, OOBACHUTEIbHYIO U
MPOTHOCTUYECKYIO (YHKIINH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh IEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKHX 3JIeMeHToB 1—4 nepuoaos [lepuoanueckoii cuctemMbl XumMudyeckux snementon . 1.
MeneneeBa, HCHOB3Ys MOHATUSA «S-, P-, d-3IEKTPOHHBIE OPOUTAINY, «IHEPreTUYECKHE
YPOBHHY, OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XUMUYECKUX IEMEHTOB M UX
COEMHEHUH 10 nepuoaaM u rpynmnam Ilepuogudeckoit cucteMbl XUMHUYECKUX dieMeHToB J1.1.
Menneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE
CBOICTBa HEOPraHMYECKUX BEUIECTB PA3IMYHbIX KJIACCOB, OJITBEPK1aTh CYIIIECTBOBAHNE
TEHETHUYECKOM CBSI3U MEX]ly HEOPraHMYECKUMHU BEIECTBAMH C IIOMOIIBIO YPABHEHUM
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUI;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PULUPOBATH XUMHUUECKUE PEAKIIMH IO PA3TUYHBIM
IpHU3HaKaM (YUCITY U COCTaBy pearupyroux BeIeCcTB, TEII0BOMY 3(PPeKTy peakuuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTHIO KaTalnu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTAaBIISITh YPaBHEHUS PEaKUil pa3InYHbIX TUIIOB, ITOJIHbBIE
U COKpallEHHbIE YPAaBHEHHsI PEaKIIMii HOHHOTO 0OMEHA, YUUThIBAs YCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTH YMEHHH TPOBOJIUTH PEAKIIMH, IIOATBEPKJAIOIINE KaueCTBEHHBIH
COCTaB pa3IMUHbIX HEOPIaHUYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM MMYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIaHUUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUH PaCKpBIBaTh CYIIHOCTh OKUCIUTEIBHO- BOCCTAHOBUTEIbHBIX
peakIMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OPMUPOBAHHOCTb YMEHUI OOBSICHITH 3aBUCMOCTh CKOPOCTH XUMHYECKON PEaKIK OT
pa3InYHbIX (PAKTOPOB; XapaKTep CMELIEHUs XMMUYECKOT0 paBHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3aelcTeus (nmpunuun Jle [larense);

c(OPMHPOBAHHOCTH YMEHHUH XapaKTepru30BaTh XMMUYECKHE TIPOIIECCHI, JIeXKAIIHE B
OCHOBE IIPOMBIIIIEHHOT'O TIOJTyYEHUs] CEpHOM KUCIIOTHI, aMMHaKa, a Takke cOpMUPOBAHHOCTD
npecTaBiIeHuit 00 00X HAYYHBIX IPUHIUIIAX U HKOJIOTHYECKUX MPOobeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTH YMEHUH MTPOBOIUTH BHIYHUCIICHUS C UCIOIB30BAHUEM TTOHITHS
«MaccoBasi J10J1s1 BEIIeCTBA B PACTBOPE», OOBEMHBIX OTHOLLIEHUH ra30B MPU XUMHUECKHUX
peaKIMIX, MacChl BeleCTBA WM 00BbEMA Ia30B IO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WK 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMH BELIECTB, TEIIIOBOTO 3P (eKTa peakiui Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;
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c(OPMHPOBAHHOCTH YMEHUH COOIIOIATh MPaBHUIIa IOJIb30BAHUS XUMHUECKON TOCYI0U U
nabopaToOpHBIM 000PYI0BaHUEM, a TAK)KE ITpaBUjIa OOPAICHHs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKILHUSMHU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIITOJIHATH XUMHUECKUN SKCIIEPUMEHT
(pa3nokeHue nepoKcuaa BOAOPOIa B IPUCYTCTBUM KaTaln3aTopa, ONPEAEICHUE CPEIbI
pPacTBOPOB BEIIECTB C MOMOIBIO YHUBEPCAIbHOTO UHINKATOPA, BIUSIHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKON peaKkuy, Peakui HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIIMK Ha
cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI, pEIIeHHE HKCIIEPUMEHTATbHBIX
3az1a4 no remaMm «Metamib» U «Hemerauib») B COOTBETCTBUU C ITPaBUIIAMU TEXHUKHU
0e30MacHOCTH NP OOpaIEHUH C BEUIECTBAMH U J1a00paTOPHBIM 000PYJOBaHUEM, IIPEICTABIISTD
pe3yIbTaThl XMMUYECKOTO SKCIIEPHMEHTA B (POpMe 3amKcy ypaBHEHUH COOTBETCTBYIOLIMX
peakuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUECKYIO HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeCTBAa MAaCCOBOM KOMMYHUKalUU, IHTepHET U
APYTUX);

c(hOpMHUPOBAHHOCTH YMEHUH COOJII0IaTh MTPaBUIIa IKOJIOTUYECKH 11€J1IeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOU JESITEIHHOCTH B IEIISIX COXPAHEHHS CBOETO 3/I0POBbBSI U
OKpYKarollel MPUPOIHOI cpeibl, 0CO3HABAThH OMACHOCTH BO3/ICHCTBUS HA KUBbIE OPraHU3MBbI
oIpeeNEHHBIX BEIIECTB, TOHUMas cMblch noka3aTess [1/1K, nosicHsITh Ha mpuMepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

IUIs1 O0YYArOIIUXCS C OTPAaHMYECHHBIMHI BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE TPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIIENIBIX U CITA0OBUIAIINX 00yUYarOIIUXCsl: YMEHHE HCIIOJIb30BaTh Pelibe(hHO
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.

2. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

2.1 O0beM IMCHUIIMHBI U BU/IbI y4eOHOH padoThI

Ounasi gpopma 00y4eHHus

Buo yueonoit pabomut Oobvem uacos

O061beM 00pa3oBaTeIbHON MPOrpaMMBbI 72

Padora o0y4yarommxcsi BO B3aUMO/JEHCTBHH C NpenojaBareiemM

B TOM YHCIJIC:

JeKu (YpoKn) 36
B (popMe mpakTUUECKON MOATOTOBKHU (€CIH MPETyCMOTPEHO) *
MPAKTUYECKUE 3aAHATHUS 36
B (popMe mpakTUUECKON MOATOTOBKH (€CIH MPETyCMOTPEHO) *

[TpomesxyTouHas arrectanus B GopMe umoz2080u KOHMPOIbHOU pabomul 60 2
cemecmpe
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2.2. TemaTn4yecKHuil IJIaH U coePKAHUE TUCHUILINHBI

Ounas popma 0OydeHHS

HanmenoBaHmue pa3xejioB U 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, e€ 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
(cucremaTuyeckasi) 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 XUMUYECKUE 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>

Anxanuensl: OyraaueH-1,3 u metunoyraauen-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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YIJIEBOAOPOAOB U UX IepepaboTKay

[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 nepepadboTKH.

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. Aabaeruabl

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 v [lepronnueckoi CucTemMsl
XUMUYECKUX DIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX
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.
KonuuecTBeHHBIE XapaKTEPUCTUKH PACTBOPOB (MaccoBast
7107151 BelecTBa B pactBope). Kimaccudukarus
HEOpraHn4yecknx coennHennil. Homenkmnarypa
HEOPraHUYECKHUX BEILECTB.

Tema 6.5. Xumuueckune peaknumn

HpaKaneCKoe 3aHsATHE «XHMHUYECKHE 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. OOpaTUMBIC PEAKIIUH.

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 [arenbe. DaeKTpoauTUYECKas TUCCOLMAIUA.

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. OKHUCINTEIBHO- 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 XUMHUYECKUX 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 noy4YeHus: MetamuioB. Koppo3us MeTanios.
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 M TUAPOKCUIA aTFOMUHUS.
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 [lepronnueckoi cucreme XuMUYECKUX ieMeHToB [[. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
®uznyecKkue CBONCTBAa HEMETAIUIOB. AJIJIOTPOIHS
HEMeTaJUIoB (Ha IpuUMepe Kucaopoaa, cepsl, pochopa u

yriepoja).

Tema 7.5. CBoiicTBa HeMeTaJIOB | XMMUYECKHUE 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 HEOpraHUYECKHE U OpPraHHYeCKUe
coeMHEeHMs. | 'eHeTnYecKast CBsI3b HEOPraHUYECKUX 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,
HHEPreTUUECKOl U MUIIEeBOM 0€3011aCHOCTH, Pa3BUTUU
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 MHUPE BEUICCTB, MATCPUAJIOB 1 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 padoTa 2 2-3
IloaBeneHne UTOrOB 2 2-3
Bcero 72
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/o

Howmep yuebnoi
ayJUTOpPUH,
nabopaTopuH,
KaOMHeTa,
KOMITBIOTEPHOTO
KJjlacca v T.J

ITocamouHbIX
MECT

Tun yyeOHoi
ayUTOPHN

OcHaIIeHHOCTD
CHeraIbHBIX
MMOMEILICHUN 1
IIOMENICHUN UIA
CaMOCTOSITEIIbHOM
paboThI

Kopnyc

3. ®OHJ OHEHOYHBIX CPEJCTB, JJIs1 TPOBEJAEHWSA TEKYIIEN 1
MPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCSA MO JUCIHUATIIIMHE

®oHJ oteHOuHbIX cpeacTB (nanee — POC) — KOMIIEKT METOUYECKUX U KOHTPOJIBHBIX MaTepHalIoB,

UCHOJIb3YEMBbIX NPH NMPOBEACHNUH TEKYIIEr0 KOHTPOJISI OCBOEHUS Pe3yIbTaTOB 00YUYEHUs U
npomexxyrouHon arrectauuu. (ITpunoxenue Ne 2).

4. YCJIOBUSA PEAJIM3AIIMU JUCTIAITJIMHBI

4.1. Tpe6oBaHMsI K MUHUMAJILHOMY MaTepUAJIbLHO-TEXHUYECKOMY O0ecrneyeHHI0

20




1. 4 40 VYyebOuas VYuebHas mebeb, 453130,
ayIuTOpus JI0CcKa PecniyOnuka
bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147
2. 5 84 Vuebnas VuebHas mebeb, 453130,
ayIuTOpus Jocka, MynbTuMeana- | PecmyOnnka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HAaCTCHHBIN Crepnuramax, yi.
I'orons, 147
3. 9 30 YuyeOnas VyebHas 453130,
ayIuTOpUs Me0eIhb,10CKa, PecriyOmnmka
MyJIbTUMEAHNA- bamkoprocran, T.
MIPOEKTOP, IKPaH Crepnuramax, yiI.
HACTEHHBIN I'orons, 147
4. 10 28 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs JIOCKa PecniyOnuka
bamkoprocras, r.
Crepiuramax, yiu.
I'orons, 147
5. 11 26 YueOHas VYueOHas meOeb, 453130,
ayIUTOPUS JTIOCKa Pecry6nuka
bamkopTocrtas, r.
Crepnuramax, yiI.
I'orons, 147
6. 13 28 VYyebnas YuebHnas 453130,
ayIuTOpus Mebenb,10CKa, Pecrry6amnk0Oa
MYJIBTUMETHA- Bamikoprocras, r.
IIPOEKTOP, DKpaH Cr8.epnuramax, yiI.
HaCTEeHHBIN I'orons, 147
7. 14 28 YyeOnas YueOHas 453130,
ayIUTOPUS Me0enb,10cKa, Pecmy6nuka
MyJIbTUMEINA- bamkoprocras, T.
MIPOEKTOP, IKpaH Crepnuramax, yiI.
HaCTEeHHbLIN I'orons, 147
8. 15 30 YyeOnas YyeOnasa meOenb, 453130,
ayIuTOpUs JIOCKa PecryOnuka
bamkoprocras, r.
Crepnurtamak, yiu.
I'orons, 147
9. 20 74 Vuebnas VuebHasa Mebeb, 453130,
ayIUTOPUS JIOCKa, MylIbTuMenna- | PecryOnmka
MIPOEKTOP, IKPaH bamkoprocras, T.
HACTEHHBIN Crepnuramax, yi.
I'orons, 147
10. |21 36 VuebOnas VuebHasa Mebenb, 453130,
ayIUTOPUS JTIOCKa Pecmy6nmka

bamkoprocras, T.
CrepnuTamax, yiI.
I'orons, 147
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11. | 21A 24 VYyebOuas VYuebHas mebeb, 453130,
ayIuTOpus JI0CcKa PecniyOnuka
bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147
12. |22 74 Vuebnas VuyebHas mebeb, 453130,
ayIuTOpus Jocka, MynbTuMeana- | PecmyOnnka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HAaCTCHHBIN Crepnuramax, yi.
I'orons, 147
13. |23 80 VYyebOuas VYuebHas mebeb, 453130,
ayIUTOpUS JI0CcKa, MylibTuMena- | PecmyOnnka
MIPOEKTOP, IKpaH bamkoprocran, T.
HACTEHHBIN Crepnuramax, yiI.
I'orons, 147
14. |24 35 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs Jocka, MynbTuMeana- | PecmyOnnka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HACTCHHBIH, CrepnuTtamax, yi.
KOMITBIOTEPBI I'orons, 147
15. |28 32 YueOHas VYueOHas meOeb, 453130,
ayIUTOPUS JTIOCKa Pecry6nuka
bamkopTocrtas, r.
Crepnuramax, yiI.
I'orons, 147
16. |30 36 YyeOHnas YyeOnasa mebenb, 453130,
ayIuTOpus JIOCKa PecniyOnuka
bamkoprocras, r.
Crepnurtamax, yiu.
I'orons, 147
17. | 30A 52 YuyeOHas VuebHasa Mebeb, 453130,
ayIUTOPUS JTIOCKa Pecmy6nuka
bamkoprocras, T.
Crepnuramax, yiI.
I'orons, 147
18. |31 36 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs JIOCKa PecryOnuka
bamkoprocras, r.
Crepnurtamak, yiu.
I'orons, 147
19. | 31A 36 Vuebnas VuebHasa Mebeb, 453130,
ayIUTOPUS JTIOCKa Pecmy6nmka
bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147
20. |32 32 VuebOnas VuebHasa Mebenb, 453130,
ayIUTOPUS JIOCKa, MylbTuMenna- | PecryOnmka

MIPOEKTOP, IKPAH
HACTEHHBIN

bamkoprocras, T.
CrepnuTamax, yiI.
I'orons, 147
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21. | 32a 50 VYyebOuas VYuebHas mebeb, 453130,
ayIuTOpus JI0CcKa PecniyOnuka
bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147
22. |33 24 Vuebnas VuebHas mebeb, 453130,
ayIuTOpus Jocka, MynbTuMeana- | PecmyOnnka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HAaCTCHHBIN Crepnuramax, yi.
I'orons, 147
23. | 34 24 VYyebOuas VYuebHas mebeb, 453130,
ayIuTOpUs JTIOCKa PecriyOmnmka
bamkoprocTan, T.
Crepnuramax, yiI.
I'orons, 147
24. |35 28 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs Jocka, MynbTuMeana- | PecmyOnnka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HACTCHHBIH, CrepnuTtamax, yi.
MH(pOpMaLMOHHbIE I'orons, 147
CTEH/IbI, KOMITbIOTEPHI
25. |36 32 YyeOnas YuyeOnasa mebenb, 453130,
ayIuTOpUs Jocka, MynbTuMeana- | PecmyOnuka
MIPOEKTOP, IKPaH Bamikoprocras, r.
HACTCHHBIH, CrepnuTtamax, yi.
MH(pOpMaLMOHHbIE I'orons, 147
CTEH/IbI, KOMITbIOTEPHI
26. | 37 28 YyeOnas YuyeOnasa mebenb, 453130,
ayIuTOpUs Jocka, MynbTuMeana- | PecmyOnuka
MIPOEKTOP, IKpaH BamkoprocTan, r.
HACTCHHBIH, CrepnuTtamax, yi.
KOMITBIOTEPBI I'orons, 147
27. |40 90 Vuebnas VuebHasa Mebenb, 453130,
ayIUTOPUS JTIOCKa Pecmy6nuka
bamkoprocras, T.
Crepnuramax, yiI.
I'orons, 147
28. |41 40 YyeOnas YyeOnasa mebenb, 453130,
ayIuTOpUs JIOCKa PecriyOnmka
bamkoprocras, r.
Crepnurtamak, yiu.
I'orons, 147
29. | 4la 35 Vuebnas VuebHasa Mebenb, 453130,
ayIUTOPUS JTIOCKa Pecmy6nmka

bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147
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30.

42

52

VYyebOuas
ayJIUTOpUs

VYuebHas mebeb,
JIOCKa

453130,
PecmyGnuka
bamkoprocras, r.
Crepnuramax, yi.
I'orons, 147

31.

42a

24

VYueOnasn
ayJTUTOpUs

VYueOHas meOeb,
JIOCKa

453130,
Pecmy6nuka
bamkoprocras, r.

Crepnuramax, yi.
I'orons, 147

32.

43

76

VYyebOuas
ayIuTOpUs

VYuebHas mebeb,
JIOCKa

453130,
Pecniybnuka
bamkoprocTan, T.
Crepnuramax, yiI.
I'orons, 147

33.

44

48

VYueOnas
ayJUTOPUS

YueOHas meOeb,
JIOCKa

453130,
PecniyOnuka
bamkoprocras, r.

Crepiuramax, yiu.
I'orons, 147

34.

45

48

VyeOuas
ayTUTOpUS

VYueOHas meOeb,
JIOCKa

453130,
PecniyOnuka
bamkopTocrtas, r.
Crepnuramax, yiI.
I'orons, 147

35.

48
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VYueOnas
ayJUTOPUS

YueOHas meOeb,
JIOCKa

453130,
PecniyOnuka
bamkoprocras, r.

Crepnurtamax, yiu.
I'orons, 147

4.2. YuyedHo-MeToqu4YecKkoe 1 HHGOPMALMOHHOE o0ecneyeHue JUCHUILIMHBI (MOTYJI51)

4.2.1. IlepeyeHb OCHOBHOI M 10NIOJHHUTEJIbHON y4eOHOH JIUTEPaTyphbl, HCOOXOAUMOM 1JIsi OCBOCHHS
AMCHUIJIMHBI (MOAYJIs1)

OcHoBHasi yueOHasi iuTEpaTYypa:

1.

Kmoes M. B. Oprannyeckas xumusi: yuyeOHoe mocoOue Ui cpelHero npogeccrOoHaIbHOro
obpazoBanmsi / M. B. Kimtoe, M. I'. AGnynnaeB. — MockBa: U3marensctBo [Opaiir, 2023. —
231 c.: [Onektponnsii pecypc]. — URL: https://urait.ru/bcode/520093 (nata oOparieHus:
28.08.2023).

Huxonsckuit  A.b. Xumusa: y4eOHHMK M MPaKTHUKYM I CpEeIHEro mnpogecCHOHAIBLHOrO
obpazoBanmsi / A. b. Hukonsckmii, A. B. CyBopoB. — 2-¢ u3z., nepepad. u gom. — Mocksa:
N3parenscTBO FOpaiir, 2023. — 507 c. [D7eKTpOHHBIN pecypcl. —
URL: https://urait.ru/bcode/513537 (nata o6pamenus: 28.08.2023).

I'muuka H.JI. OGmast xumuss B 2 T. Tom 1: yueOHMK ansi cpeaHero mpodeccHoHATbLHOTO
oOpazoBanusi / H. JI. 'munka; nmon penakuueir B. A. [lonkoBa, A. B. baGkosa. — 20-e wusn.,
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https://urait.ru/bcode/520093
https://urait.ru/bcode/513537

nepepad. u gon. — Mocksa: M3garensctBo FOpaiit, 2023. — 349 c. [DnekTpoHHBIN pecypc]. —
URL: https://urait.ru/bcode/512151/p.104 (mara obpamenus: 28.08.2023).

JonosHuTeIbHASA y4eOHas JUTEpaTypa:

1. AndunorenoBa WM. B. Xumus. bazoBbiii ypoBeHb: 10—11 kimaccel: y4eOHHK ISl CPEIHETO
obmero obpazopanus / M. B. Audunorenona, A. B. babkos, B. A. IlonikoB. — 2-¢ u31., ucmp. u
non. — MockBa: MsparensctBo FOpaiit, 2023. — 290c. [DnexkTpoHHbI pecypc]. —

URL: https://urait.ru/bcode/530422 (nara oopamenus: 28.08.2023).
2. Pocun U. B. Xumus. Y4eOHUK U 33JaUHUK: TSI CPETHET0 MPO(HeCcCHOHATLHOTO 00pa3oBaHus /
N. B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mocka: U3narensctBo FOpaiit, 2023. —

420 c. [Dnextponnsiit pecypc]. — URL:

28.08.2023).
3. Tabpuensa O. C. Xumus s npodeccuil v crienuanbHOCTEN TeXHuIecKoro mpoduis: YaeOHukK /
O.C. I'abpuensn, U.I'. OctpoymoB. - 5-e uza., crep. - M.: 11 Akanemus, 2012. - 256 ¢

[Dnmexrponnstii pecypc]. —URL: https://znanium.com/catalog/product/368068 (nata

obpamienus: 28.08.2023).

(mata oOpameHwus:

4.2.2. Ilepevyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKAIMOHHOM ceTn « MHTEepHeT» (1aJ1ee -
ceTb «AHTEpHET»), HEOOXOAMMBIX /IJISl OCBOCHUSI JUCHHUILIMHBI (MOYJI51)

Ilepeuens norosopos IbC u B/|

N Cpok
Y4eOubIii N
ron HaumeHoBaHue JOKyMeHTa ¢ yKa3aHHeM PeKBHU3UTOB AelicTBUSA
JAOKYMEHTa
2024/2025 Horosop Ha goctyn k 9bC ZNANIUM.COM wmexny YYHuT B nuue C
mupektopa CO YYHuT u OO0 «3nanuym»Ne 1151-36¢ ot 11.07.2023 12.07.2023
1o
11.07.2024
Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny YYHuT B nuue C
aupektopa CO YYHuT u OO0 «3nanmym»Ne 223/801 ot 23.08.2023 28.08.2023
(npenocraBieHue qocryna K Koyekuuu JPY «DenepanbHblil nepeueHb o
y4eOHUKOB u3aarenbcTBa «lIpoBemenue» 27.08.2024
Jlorosop Ha moctym kK DBC «9BC IOPAUT» (1onHas KOMIEKIUS) MEKITY C
YVYHuT B nuue qupexropa CO YYHUT u OO0 «2nekTpoHHOE 03.03.2024
uznatenseTo KOPAMT» Ne 1/24-36¢ ot 01.03.2024 . 1o
02.03.2025
Jorosop Ha goctyn k ObC «YHUBepcuTeTcKas OMOIMoTeKa OHIANH» 01.10.2023
Mexny YYHuT «Hekemenua» Ne 223-1279 ot 26.09.2023 o
30.09.2024
Jorosop Ha noctyn k ObC «Jlanp» mexny YYHuT n n3narensctsom C
«Jlanp» Ne OI'3-1033 o1 20.07.2023 08.08.2023
1o
07.08.2024
JloroBop Ha JOCTYI K 3JE€KTPOHHBIM U3/IaHUSM B COCTaBe 0a3bl JaHHBIX C
«HAYYHAA SJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU» 01.01.2024
Mexay YYHuT u OO0 HOB Ne OI'3-1696 ot 04.12.2023 1o
30.12.2024
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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

Horosop Ha B/l nuccepranumii mexay Y YHuT u PI'B Ne 223-997 ot

C

23.10.2023 r.

7 11.07.2023 10.08.2023
1o
09.08.2024
HoroBop o noakimoueHun kK HOb u o nmpegocraBieHun nocrymna K
oobextam HOBb mexny baml'V B nuue aupextopa CO baml'y ¢ ®I'BY C
«PT'b» Ne 101/H3b/1438-11 ot 11.06.2019 11.06.2019
8 | HonomHutensHoe cornamienue k qoropopy 101/H3b/1438-m ot 11.06.19 o
r. 00 U3MEHEHUU CTOPOHBI IOTOBOPA BCJIEACTBUE PEOPTraHU3alluY B 10 Or6[0202 4
¢dopme npucoenunenns mexay YYHuT B nune qupexkropa CO YYHuT c o
OI'BY «PI'b» 0114.02.2023 T.
Horosop Ha goctyn k 95C BOOK.ru (moctym k yueoHuky: OCHOBBI
POCCHICKOM TOCYAapCTBEHHOCTH : yueOHUK / A. B. Mainbko, A. A. C
Bunkos, B. B. I'ypees [u np.] ; nox pen. A. B. Manbko. — Mockaa : 23.10.2023
9 | KnoPyc, 2024. — 263 c. — ISBN 978-5-406-12322-5) mexny YYHuT B ’ H.O
nuue gupekropa CO YYHuT u OO0 «KunoPyc menua» Ne 75 ot 22.10.2024

4.3.3. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHI, HCI0Jb3yEeMbIX IPH OCYLECTBJICHUMN

00pa3oBaTeILHOIO MpoIecca Mo JUCHUILIHHE (MOYJII0), BKJII0Yasi epevYeHb MPOrpaMMHOI0

o0ecreyeHus1 1 HHPOPMANUOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HaumeHoBaHHe MPOrpaMMHOro odecrneyeHus

Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc

Microsoft Windows 7 Standard

5. UHBIE CBEJJEHUA U (MJIN) MATEPHUAJIbBI

5.1. Ilepeuenr 00pa3oBaTeJbHBIX TEXHOJOTHi, WCHOJb3yeMbIX MpH
o0pa3oBaTe/IbHOIO NMpoLecca No AUCHUIINHE

AKTHBHBbIE H HHTEPAKTHBHbIE (POPMBI IPOBE/ICHUS 3aHATHI

OCYLIECTBJICHUH

AKTHBHbBIE U HHTEPAKTUBHBIE (DOPMBI IPOBEACHUSI 3aHATHI peasin3yloTCs IPU MOATOTOBKE 110

nporpamMmmam CpeaHero HpO(i)eCCI/IOHaJIBHOFO 06pa3OBaHI/I$I " OpeaArnojaararoT O6y‘IeHI/Ie B

coTpyaHudecTBe. Bee yuacTHHKM 00pa30BaTebHOIO Ipolecca (IIpernoiaBaTellb U CTYJCHTHI)
B3aMMOJIEHCTBYIOT JIpYT € APYrOM, 0OOMEHUBAIOTCS MH(OpMAaIiel, COBMECTHO PEIIAOT MPOOIEMBI,
MOJISJIUPYIOT CUTYalluu B aTMoc(epe JeT0OBOro COTPYAHUYECTBA, ONTUMAIBHOM U1 BEIpAaOOTKH

HAaBBIKOB M KauecTB Oyyiero npodeccruoHania.

OcHoBHBIC MNpeUMylieCTBa aKTUBHBIX U UHTCPAKTHBHBIX (I)OpM IIPOBCACHU A 3aHATHH:

- aKTUBU3aIlIuA MO3HaBaTEIILHONM W MBICIIMTETbHON ACATCIIBHOCTH CTYICHTOB;,

- YCBOCHHUC CTYACHTAMU yqe6H0ro MaTcpHralia B KaYC€CTBC aKTHUBHBIX YUACTHUKOB,

- pa3BUTHE HaBBIKOB pedIeKCUH, aHaIN3a U KPUTUIECKOTO MBIIIIJICHHUS;

- YCUJIEHHE MOTHUBAIMH K U3YYEHHIO TUCIUITIIMHBI U O0YUYEHHUIO B LIEJIOM;
- co37laHKe OaronpusTHOW aTMoc(epsl Ha 3aHATUH;

- pa3BUTHE KOMMYHHMKATUBHBIX KOMIIETCHLIUH Y CTY/I€HTOB;
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- pa3BUTHE HaBBIKOB BIJIAJICHUS COBPEMEHHBIMU TEXHUUECKUMH CPEJICTBAMH U TEXHOJIOTUAMU
00paboTku nHMOpMAITUH;

- (hopMuUpOBaHKE U PA3BUTHE CIIOCOOHOCTH CAMOCTOSTEILHO HAXOIUTHh HH(POPMALIHIO U
OIIpe/IeTISITh YPOBEHDb €€ JOCTOBEPHOCTH;

- UCTIOJIH30BAHNUE JIEKTPOHHBIX (OPM, 00ECTICUNBAIOIINX YETKOE YIIPaBIeHUE yI4eOHBIM
MIPOLIECCOM, MOBBILICHHE 0ObEKTUBHOCTH OLIEHKU PE3YJIbTATOB 00YUEHHUSI CTYICHTOB;

- mpuOIKeHne y4eOHOro mporiecca K yCJIoBUsAM Oynyiieit npoheccHoHanbHOM eI TeIbHOCTH.

AKTHBHbBIC U HHTEPAKTUBHBIE (POPMBI Y4EOHBIX 3aHITHI MOTYT OBITh UCIIOJIb30BAHBI IPU
MIPOBEICHUH JICKIIUH, TPAaKTUYECKUX U JTa00PATOPHBIX 3aHATUN, BHIIOJHEHUH KYPCOBBIX MPOESKTOB
(paboT), Mpu MPOXOKICHUN MPAKTUKHU M IPYTUX BUJIAX YICOHBIX 3aHATHM.

Mcnonp30BaHue aKTUBHBIX M MHTEPAKTUBHBIX (DOPM YUEOHBIX 3aHITUN MTO3BOJISET OCYIIECTBIIATh
OLICHKY YCBOEHHBIX 3HaHUH, CPOPMUPOBAHHOCTU YMEHUIN U HABBIKOB, KOMIIETEHIINI B paMKaXx
MPOIETypPhI TEKYIIETO KOHTPOJIS IO AUCHUILTHHE (MEKAUCUUIUIMHAPHOMY KYpCY, MPO(hecCHOHAIEHOMY
MOJIYJIIO), IPAKTHKE.

AKTUBHBIE U UHTEPAKTUBHBIC (OPMBI YUEOHBIX 3aHIATUN PEAIN3YIOTCS MIPETo1aBaTelIeM
COorJIacHo pabouyeil mporpamme yueOHOM TUCHUIUIUHEI (TpodecCHnoHaTbHOTO MOYJIS) WU IporpaMmme
MPAKTUKH.

HuTepakTUBHAS KK MOKET IPOBOJAUTHCS B Pa3IMUHBIX hopMax.

[Tpobnemnuas nekuus. [IpenogaBarens B Hadaie U MO XOAY U3TIOKEHHUS yIeOHOTO MaTepuasia
co3/1aeT IpoOJIeMHbIE CUTYallUK U BOBJIEKAET CTY/IEHTOB B UX aHanu3. Paszpemias npotuBopeyus,
3aJI0’KCHHBIE B IPOOJIEMHBIX CHUTYalUsX, 00ydaeMble CaMOCTOSTEIHHO MOTYT IIPHIUTH K TEM BBIBOJAM,
KOTOpBIE MpernoaBaTelib JOHKEH COOOIINUTh B KAUeCTBE HOBBIX 3HAHUU.

Jlexuwsi ¢ 3aIUTaHUPOBAHHBIMU OIIMOKaMU (JIEKIsI-ipoBoKaiys). Ilocie oObsBICHUS TEMBI
JIEKLIMU TIPETIoiaBaTesb COOOIIAET, YTO B HEll OyIeT caenaHo onpeelieHHOe KOJTUYEeCTBO OTHO0K
Pa3IMYHOTO THIIA: COAEPIKATENbHBIC, METOINYECKHE, IIOBeAeHYEeCKHE U T. 1. CTYICHTHI B KOHIIE JICKIIHN
JIOJKHBI HA3BaTh OIIUOKU.

Jlextus BaBoem. [Ipencrasiser coboit paboTy IBYX MPENoIaBaTeN e, YUTAOIINX JICKIIHIO 110
OJIHOM U TOM K€ TeMe U B3aUMOACHCTBYIOLINX KaK MKy OO0, Tak U ¢ ayauTopueil. B nuanore
TperoiaBaTelNieil ¥ ayJUTOPUHN OCYIIECTBISIETCS TOCTAHOBKA IPOOJIEMBI M aHAIIN3 MTPOOJIEMHOM
CUTYallUH, BBIJBM)KEHHE TMIIOTE3, UX OMPOBEPKEHUE UITH JI0KAa3aTeIbCTBO, pa3pelieHne BO3HUKAIOIIUX
MIPOTUBOPEUYUI U TIOMCK PEIICHUMN.

Jlexuusi-Bu3yanu3anus. B 1aHHOM Tune JeKIuM nepeaaya rnpernojaaBaresieM HHPopMauu
CTY/ICHTaM COTIPOBOXKIAETCS MOKA30M PA3JIMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTHYECKHX CXEM, OTIOPHBIX
KOHCIIEKTOB, TMarpaMm M T. 1. ¢ nomouibio TCO u DBM (cnaiiabl, BUAE03anCh, TUCIIICH,
MHTEPAaKTUBHAsI I0CKa U T. J1.).

Jlexuust «rpecc-koH(pepeHus». [IpernonaBaTens NPOCUT CTYIE€HTOB MUCbMEHHO B TeueHHe 2—3
MUHYT 3a/1aTh €My HHTEPECYIONINI KaKI0T0 U3 HUX BOIPOC MO0 OOBSBICHHON TeMe Jekinu. Jlanee
Mpero1aBaTellb B TEUYCHNE 3—5 MUHYT CHCTEMAaTH3UPYET 3TH BOIIPOCHI IO UX COJIEPKAHUIO U HAYMHAET
YUTaTh JIEKIUIO, BKJIIOYasi OTBETHI HA 3aJ[aHHbIE BOIIPOCHI B €€ CO/IEPIKaHUeE.

Jlexuwmsi-uanor u eKknus-auckycers. ColepkaHue oJaeTcsl 9epe3 CEPHI0 BOIPOCOB, Ha
KOTOPBIE CTYJICHTHI JIOJUKHBI OTBEUATh HEMOCPEJICTBEHHO B XOJI€ JIEKIUH.

Jlexuwmst ¢ pa300pOM KOHKPETHBIX CUTYaIHi 110 (hopMe OpraHU3alny MTOX0Ka Ha JICKIHIO-
JIMCKYCCHIO, B KOTOPOI BOIIPOCHI JIJIs1 00CYKJICHUS 3aMEHEHbI KOHKPETHOM CUTYalluei, mpeiaraeMoi
oOyuarolumcs JJ1s aHaJli3a B YCTHOM WK ucbMeHHOU opme. O6Cyk1eHne KOHKPETHON CUTYaIluu
MOJKET CITYKUTh IPEeTIonel K JanbHeieil Tpa uiMoHHON JIEKIUU U UCTIONIb30BaThCS JUIS
aKIEHTUPOBAHUS BHUMaHUS ayTUTOPHH HA H3y9aeMOM MaTepHale.

JlucKyccusi — 370 MyOoInYHOe 00CYKIeHIE UITU CBOOOIHBII BepOabHBIN OOMEH 3HAHUSIMH,
CYXIIEHUSIMH, UACSIMHU M MHCHHUSIMH T10 TIOBOTy KaKOT0-JIM00 CIIOPHOTO BOTIpoca, mpodieMsl. Ee
CYIIECTBEHHBIMH YepTaMH SBIISIOTCS COUETAaHUE B3aUMOIOTIOJIHSIOIIETO AUAI0ra U 00CyXICHHUI-CIIopa,
CTOJIKHOBEHHE PA3IMYHBIX TOYCK 3PEHHUS, TO3HIINH.

Bo3MokHOCTH MeTO/1a TPYNIIOBOM JUCKYCCHH:
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- YYAaCTHUKH JUCKYCCHHU C PA3HBIX CTOPOH MOTYT YBUJETH IPOOIEMY, COMOCTABIISASA
MPOTHBOIIOJIOKHBIE TIO3UIIHH;

- YTOUHSIOTCS B3aUMHBIE TTO3UIIH, YTO, YMEHBIIIAET CONPOTUBIICHUE BOCIIPUATHIO HOBOH
nHpopManuu;

- B TIPOIIECCE OTKPBITHIX BBHICKA3bIBAHUH YCTPAHIETCS IMOLMOHAIBHAS MPEIB3SATOCTD B OIICHKE
MO3HIIUH TAPTHEPOB U TEM CaMBIM HUBEJIUPYIOTCS CKPBIThIE KOH(IINKTHI;

- BBIpabaThIBAETCs TPYIIIOBOE PELICHUE CO CTATyCOM I'PYIIIOBO HOPMBI;

- MOKHO HCIIOJIb30BaTh MEXaHNW3MBI BO3JIOXKECHUS U IPUHSTUS OTBETCTBEHHOCTH, YBEITUUUBAsI
BKJIFOYEHHOCTh YYaCTHUKOB JTUCKYCCUH B MOCIEAYIONIYIO peaM3alliio TPYIIOBBIX PEIICHUH;

- YJIOBJIETBOPSIETCS MOTPEOHOCTh YYaCTHUKOB TUCKYCCHUU B IIPU3HAHUN M YBAXCHUH, €CIIH OHU
MIPOSIBUIIA CBOIO KOMIIETEHTHOCTD, M TEM CAMBIM MOBBIIIAETCS 3()(HEKTUBHOCTH UX OTIAYU U
3aMHTEPECOBAHHOCTD B PEIICHUY I'PYIIIOBOI 3aJa4H.

OcHoBHBIE (PYHKIINHU TPENIOABATENS IPHU IPOBEACHUH TUCKYCCUH:

- hopMynUpyeT NpodIeMy U TEMY AMCKYCCHH, JaeT X padodne Onpe/IeneHus;

- co3/1aeT HeOOXOAMMYIO MOTHBAIIMIO, TIOKA3bIBAET 3HAYMMOCTH IPOOJIEMBI IS Y4aCTHHKOB
JHMCKYCCHUH, BBIZICTISIET B HEll HEPEIIEHHBIE U IPOTHBOPEYNBBIE MOMEHTHI, OTIPEIEIISET OXKHIAeMBbIH
pe3yJbTar;

- co3JaeT 100porKeNaTeIbHYI0 aTMOChepY;

- (hopMyIHpyeT BMECTE C YIaCTHUKAMHU IIPAaBHJIA BEICHHS TUCKYCCHH;

- 10OMBaeTCsl OHO3HAYHOTO CEMaHTHYECKOTO MOHUMAHUS TEPMUHOB M TIOHSTHH;

- CIOCOOCTBYET MOAICPKAHHUIO BEICOKOTO YPOBHS aKTUBHOCTH BCEX YYaCTHUKOB, CICIHT 32
COOJIIO/ICHHEM PeriiaMeHTa M TeMbI JUCKYCCHUH;

- (huKcHpyeT MpeIoKeHHBIC MIeH Ha TUTaKaTe WM Ha JJOCKE, YTOOBI HCKIIIOYUTH IOBTOPEHHE
CTUMYJIMPOBATh JOTIOJHUTEIBHBIE BOIIPOCHI;

- yYaCTBYET B aHAJIN3€ BHICKA3aHHBIX MJI€H, MHEHHA, TIO3UIINI; IOJABOAUT IPOMEKYTOUHBIE
UTOTH, YTOOBI N30€XkKaTh IBUKEHUS JUCKYCCUH 10 KPYTY.

- 000011aeT MPeATIOKEHHS, BBICKa3aHHBIC TPYIIION, M IMOIBITOKUBAET BCE JOCTUTHYTHIE BBIBOJIBI
Y 3aKJIOYCHUS;

- CPaBHUBAET JOCTUTHYTHIN PE3yJIbTAT C UCXOAHOM LENBIO.

[Tpu npoBeieHNH TUCKYCCUH MOTYT UCIOJIb30BATHCS pa3IMyHble OpraHU3alMOHHbIE (POPMBI 3aHATHH.

TpenuHr — opma akTUBHOTO OOYUEHHSI, IIENIbI0 KOTOPOTO SIBIISIETCS TIepejada 3HaHH, pa3BUTHE
HEKOTOPbIX YMEHHH U HaBBIKOB; METOJ] CO3JJaHUs YCIOBUH /IJIs1 CAMOPACKPBITHS YYACTHUKOB U
CaMOCTOSITEJILHOTO MIOMCKA UMHU CIIOCOOOB peleHus IpooeM.

Crienuduueckue yepThl TPEHUHIOB KaK IPyNIoBoil popMbl 00yueHHs:

- COOJIO/IEHNE OTIPE/ICTICHHBIX TIPUHIIUIIOB TPYIIIIOBOH PaOOTHI;

- HaIleJICHHOCTh Ha MICUXOJIOTMYECKYIO TOMOIIb YYaCTHUKAM IPYIIBI B CAMOPa3BUTHH, KOTOPast
HCXOJUT HE TOJBKO OT BEAYIIIETro, HO M OT CAMHX YYaCTHHUKOB,

- HAJINYME NOCTOSIHHOM rpymiibl (00BIYHO OT 7 10 15 yenoBek), HepuoOJUUECcKU coOMparoIiencs Ha
BCTPEYH WM PabOTAIONIel HEPEPHIBHO B TEYCHNE HECKOJIBKHX JTHEH;

- OTIpeieIeHHas MPOCTPAHCTBEHHAs: OpraHu3alys (Jaliie Bcero paboTa B OJTHOM U TOM K€
OTJETbHOM TIOMEIICHUH, KOTJ]a YIaCTHUKH OOJIBIIIYO YacTh BPEMEHH CUIIST B KPYTY);

- AKLEHT Ha B3aUMOOTHOILEHHIX MEXAY YIaCTHUKAMH T'PYIIIbI, KOTOPbIE pa3BUBAIOTCS U
AHATTM3UPYIOTCS B CUTYAIMH «3/I€Ch U TEIEPhY;

- IPUMEHEHHE aKTUBHBIX METO0B IPYNIIOBOI1 paboThI;

- BepOanm3oBaHHast peIIeKCHs 1Mo MMOBOTy COOCTBEHHBIX YYBCTB U MPOUCXOJISIIETO B TPYIIIIC;

- aTMOocdepa paCKOBaHHOCTH U CBOOOBI OOILIEHHS MEX/Ty YUaCTHUKAMHU, KIUMaT
MICUXOJIOTMYeCKON 0€30MacHOCTH.

OOBIYHO B TPEHUHTE UCIIOJIb3YETCSA TPEXYPOBHEBAS MOIEb 00yUeHUs: MPUOOpETEHHE —
JIeMOHCTpanus — nmpuMeHeHue. s mpnoOpeTeHns 3HaHUH B TPEHUHTE MCIIONIb3YIOTCS HH(pOopMaIus,
MUHH-JIEKIHSI, COOOIICHNE, KHUTH; JUTsl IEMOHCTPAILIUHU - POJIEBBIE MUT'PbI, KEUCHI U KEHC-METO/, KHUBBIE
WLUTIOCTPAIH U BUICO(PHUIBMBI; ISl IPUMEHEHUS - POJIEBBIC U JIETIOBBIC UTPHI, MOJICTTMPOBAHNE.
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[IpenogaBaTenb-TpeHEp MOJDKEH BIAETh MCUXOJIOTO-TIEIarOTMUYeCKUMU 3HAHUSIMH U TIPUMEHSTDH UX B
y4eOHOM IPOILIECCE; BIaIETh METOIAMH MOJTyYSHHS, HAKOIJICHHUS ¥ MTPETIOIHECCHUST MHPOPMALIUU
y4acTHUKaM TPECHUHTA, BIUSHUS HAa UX MOBEJCHUE U OTHOIICHHSI; YMETh COCTABJISITH IPOTPAMMBI
y4eOHBIX 3aHATHIA B popMaTe TPCHUHTA.
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I ITacnopT poHI0OB OLIEHOUYHBIX CPEACTB

1. O61acTh NpUMeHeHust

®onj ouneHouHbIX cpeacTB (POC) nmpenHa3zHayeH A1 MPOBEPKHU PE3YJIbTaTOB OCBOCHUS
mucuurmuael OYI1.09 Xumusd, BXOASIIEH B COCTaB MPOrpaMMBbl MOJTOTOBKHU CHEIUATUCTOB CPETHETO
3BeHa 1o crienuabHOCTU 40.02.04 [Opucnpyoenyus. O6beM 4acoB Ha ayJIUTOPHYIO HArpy3Ky IO
IUCHUIInHE 72.

2. O0beKThI OLlCHUBAHUS — Pe3YyJIbTATHI 0CBOCHHS 1M CHMILIHHBI

®OC no3BOJISIET OLEHUTD CICAYIONMIUE PE3YIbTAThl OCBOCHUS TUCHUILIUHBI:

JIMYHOCTHBIX:

Oco3Hanue 00yJaroImuMHCS POCCUNCKON TPakJaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOIPEAEIEHUIO;

Hanuuue MotuBanuu Kk 00y4eHu1o;

[lenenanpaBieHHOE pa3BUTHE BHYTPEHHHUX YOKIECHUN TUYHOCTHA HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAAUIINIA 6a30BOM HAYKU XUMUU;

['0TOBHOCTB M CTIOCOOHOCTH 00YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH AESITENIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMU, IPUCYIITUMU I[EJTOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHMUS;

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

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU U
BOCITUTATEIBHOM ESITEIIbHOCTHA B COOTBETCTBUU C TYMAaHUCTUUECKUMH, COLUOKYIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU U HJI€AIAMU POCCUHUCKOT0O TPAKIaHCKOTO OOIIeCTBa, MPUHATHIMU B
o0IIecTBe HOpMaMH U TIPaBHJIAMU TIOBEJICHUS, CIIOCOOCTBYIOIIIMMH MTPOIIECCaM CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIICHUS IMYHOCTH O0YYarOIINXCS.

JIMIHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPEAMETA « XUMUS» OTPAXKAIOT CPOPMUPOBAHHOCTH OIBITA
M03HABATEIBHON U MPAKTUYECKOM NEATEILHOCTH 00YJarOIIUXCS IO peau3alui IPUHATHIX B 00IIeCTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) I'pask1TaHCKOTO BOCTIMTAHUS:

Oco3HaHus 00y4YaIOIMUMHUCS CBOMX KOHCTUTYITMOHHBIX TIPaB U 00S3aHHOCTEH, YBOXKEHHS K 3aKOHY U
MIPaBONOPAJIKY;

[IpencraBneHus o conuagbHBIX HOPMaX U MPaBUIaX MEKINYHOCTHBIX OTHOIICHUHN B KOJUIEKTUBE;
['oTOBHOCTH K COBMECTHOI TBOPUECKOM AESITETLHOCTH MIPH CO3AHUH YU€OHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CnocoOHOCTH TOHUMATH U IPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY M apTyMEHTBI APYTUX MPU
aHaJIN3€e Pa3TUYHBIX BUJOB YUEOHOM IEATETbHOCTH;

2) ITaTprOTHYECKOrO BOCIIMTAHHUSA:

[{eHHOCTHOTO OTHOIIEHHUS K HCTOPUIECKOMY U HAYYHOMY HACJIEANIO OT€UECTBEHHOM XUMUU;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 001aCTU TEOPUU U MPAKTUYECKOTO MPUMEHEHHS] XUMUHU, OCO3HAHUS
TOTO, YTO JOCTHKEHUSI HAYKH €CTh Pe3yJIbTaT JUINTEIbHBIX HaOII0IeHUH, KPOTIOTIUBBIX
AKCIEPUMEHTAIIbHBIX MIOUCKOB, IIOCTOSTHHOTO TPy/a YYEHBIX U MPAKTUKOB; HHTEpPECA U MTO3HABATEIbHBIX
MOTHBOB B IMOJYyYE€HUHN U TTOCIIEIYIONIEM aHAIN3e HH(POPMAIIUK O TIEPEIOBBIX TOCTHKEHHUSIX
COBPEMEHHOMN OTEUYECTBEHHON XUMUHU;

3) JlyXxOBHO-HPaBCTBEHHOT'O BOCITUTAHMS:

HpaBcTBeHHOr0 CO3HaHUS, ITUYECKOTO TOBEICHHS;

CnocoOHOCTH OIEHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMUUECKUMHU SIBIICHUSMH, U IPUHUMATh
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

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

4) ®opmupoBaHUs KyJIbTYPhI 310POBBS:
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[TorrMaHusI IEHHOCTEW 3I0POBOTO U O€30MacHOTr0 00pa3a KU3HHU, HeOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

Co0bumtoieHust IpaBmIT 0€30MACHOTO OOPAICHHUS C BEIECTBAMH B OBITY, ITOBCEHEBHOM KU3HU U B
TPYZIOBOH AESATEIBHOCTH;

[TorrMaHUs IEHHOCTH TIPABHII UHANBUIYAILHOTO M KOJUICKTUBHOTO 0€30MIACHOTO TIOBEICHUS B
CUTYALUAX, YTPOXKAKOIIUX 30POBBIO U KU3HU JIIOJIEH;

Oco3HaHus TOCHEACTBUNA U HEMIPUSATHUS BPEIHBIX TPUBBIUEK (YIOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpyioBOro BOCIIUTAHUS:

KoMMyHHUKaTHBHOWM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEA0BATEIbCKOMN e TEIbHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX JACSITCIBHOCTH;

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

HuTepeca K MpakTHUECKOMY U3YUYEHHIO IPodeccuii pa3IuyHoOro poja, B TOM YUCJie HA OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAaHUHN IO XUMUU;

VYBaxkeHuUs K TpyAy, JIOIAM TPYyJa U pe3yJibTaTaM TPYA0BOM AESATEIbHOCTH;

['0TOBHOCTH K OCO3HAHHOMY BBHIOOPY MHAMBUIYAIbHON TPACKTOPUH 00pa3oBaHus, Oyyieit
npodeccuu U peanu3ai COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JTUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) DKOJIOTHYECKOI0 BOCIIMTAHUS:

OKOJIOTUYECKH 11€71€CO00PAa3HOI0 OTHOIIEHUS K IPUPOJIE, KAK HCTOUHUKY CYIIIECTBOBAHU S
JKM3HM Ha 3eMIie;

[TorrMaHus TIIOOATEHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM, BIUSHUS SKOHOMUIECKIX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHOM CpEIbl;

Oco3Hanust HEOOXOIMMOCTH UCIOJIB30BAHUS JOCTHKEHUN XUMUHU JJIS1 PEIICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHBHOT'O HEIPUSITUS JEHCTBUM, MIPUHOCALINX Bpel OKpYXKarolleld NPUPOIHOH cpesie, yMEHUSI
MIPOTrHO3UPOBATH HEOIATOMPHUATHBIE SIKOJIOTHUECKUE TTOCTEACTBUS MIPEANPUHIMACMbIX IEHCTBUN U
MpeA0TBpAIaTh UX;

Hannuus pa3BUTOrO 5KOJIOTMYECKOTO MBIIIIEHHUS, SKOJIOTUYECKON KYJIbTYpBbI, OIbITa
NESTETFHOCTH SKOJIOTMUECKON HANPaBIEHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS MU B TMIO3HABATEIHHOM,
KOMMYHHKATHUBHOM U COLIMATILHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO MPOTUBOCTOSITh
UJE0JI0TUHN XeMopoouu;

7) LleHHOCTN HAYyYHOTO MO3HAHUS:

CdopMHpPOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

[TonumManus cielMpUKY XUMUAU KaK HAyKH, OCO3HAHUS €€ poiu B hOPMHUPOBAHUU
paIMOHaIBFHOTO HAYYHOTO MBIIIIEHUS, CO3/IaHUU IIEIOCTHOTO MIPEICTABICHUS 00 OKPYXKAIOIIEM MHpe
KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B O3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHrur podaemM
COXpaHEHUs MPUPOTHOTO PABHOBECUS;

YoexaéHHocT B 0C000M 3HAUMMOCTU XUMUU JJI1 COBPEMEHHOM ITUBUITU3ALINN: B €&
T'YMaHUCTHYECKON HANPaBIEHHOCTH U BaXKHOM POJIM B CO3JaHUH HOBOW 0a3bl MaTepHAILHON KYIbTYPHI,
perieHn  TI00AbHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM,
MUIIEBON U IKOJIOTUYECKOM O€30MaCHOCTH, B PA3BUTHUN MEAMIIUHBI, 00ECTIEYCHUH YCIOBUI YCIIEITHOTO
TPyZia ¥ SKOJOTUYECKH KOM(POPTHOM KU3HU KAXKJIOTO WICHA 00IIeCTBa;

EcTecTBeHHO-HAay4YHON T'PaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJI0B MTO3HAHMS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIb30BaTh MOTydaeMble 3HAHUS JJIs aHAJIU3a U 00bACHEHUS
SIBIIGHU OKPYKAIOIIEro MUPA U MIPOUCXOSAIINX B HEM U3MEHEHHI, YMEHUS JIeNIaTh 000CHOBAHHBIE
3aKJTIOYEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEJIbIO TTOJIYICHHS TOCTOBEPHBIX
BBIBOJIOB;
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CHOCOGHOCTI/I CaMOCTOSATCIIBHO UCIIOJIB30BATh XUMHWUYCCKHUEC 3HAHUA IJIA pemeHI/m HpOGHCM B
peaNbHBIX KU3HCHHBIX CUTYaIIHIX;

NHTepeca K MO3HAHUIO U UCCIIE0BATEIIbCKON JEATEIIbHOCTH;

TOTOBHOCTHU U CITOCOOHOCTH K HEIIPEPHIBHOMY 00pPa30BaHHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
HOJIy‘-IeHI/IIO HOBBIX 3H3,HPII7[ 110 XUMHUU B COOTBECTCTBUHU C ) KU3HCHHBIMHU HOTpe6HOCT$IMI/I;

HNHuTepeca Kk 0COOEHHOCTSAM TpyJa B pa3audHbIX chepax mpodhecCuoHaIbHON NeITeIbHOCTH.

MeTanpeIMeTHbIX: 3HaUUMBbIe JIJIs1 JOPMUPOBAHUS MUPOBO33PEHUS 00yUAIOLITUXCS
MEXIUCIUTUTMHAPHBIC (MEXKIIPEAMETHBIC) O0IIEHAYYHBIC TIOHSTHS, OTPAKAIOIINE I[ETOCTHOCTh HAYIHOU
KapTUHBI MUpPA U CHEIU(PUKY METOI0B TO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, YHEPTHsl, IBIICHUE, MPOIIECC, CUCTeMa, HAyYHBIN (haKT, IPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, UCCIIeI0BaHUE, HAOIOICHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHuBepcalbHbIe y9eOHBIC ACHCTBHS (ITO3HABATEIBHBIEC, KOMMYHUKATUBHBIC, PETYIISTUBHEIC),
obecneunBaromue hopMupoBanue (PyHKIMOHAIBHON IPaMOTHOCTH U COLMATBHON KOMIETEHIIUN
oOyJaromuxcs;

CnocoOHOCTh 00Y4aOIIUXCS UCTIONH30BATh OCBOCHHBIE MEKIUCITUILIMHAPHEIE,
MHUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS B IO3HABATEIILHON U COITUATBHOM
MIPaKTHKE.

MeranpeamMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YICOHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMH JICHCTBUSMHU.

Ilo3naBaTebHbIE YHUBeEPCcAIbHbIE YUeOHbIEe 1eiCTBUS

Ba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITEIILHO (JOPMYIUPOBATH U aKTyaTU3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

OTPENIETIATh eI JACSITEIIbHOCTH, 3a]1aBas MapaMeTPhl U KPUTEPUHU UX TIOCTHKEHUS, COOTHOCUTh
PE3yNbTaThI JEATENBHOCTH C TOCTABICHHBIMU LEIISIMH;

MCIIOJIB30BATh MTPU OCBOCHUH 3HAHUM NMPUEMBI JIOTUYECKOTO MBIIICHUS — BBIJCISIThH
XapaKTepHble MPU3HAKU MOHATUN U YCTAaHABIMBATH UX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE
TIOHATHUSA JJIs1 OOBSCHEHUS OTACIBHBIX (DaKTOB U SBJICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

yCTaHaBIUBATh MPUINHHO-CIIEJCTBEHHBIE CBS3H MEXY N3Yy4aeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, IeyKTUBHbBIE, 10 aHAJIOTUH ), BHISBISATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI 1
3aKJIIOYEHUS;

MPUMEHSATH B MPOIECCE TTO3HAHUS, UCTIOJIH3YEMbI€ B XUMHUU CUMBOJINYECKHE (3HAKOBBIE) MOJIEIIH,
peoOpa30BhIBATH MOJIEIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CHMBOI) 3JIEMEHTa, XUMHUUYECKast
dhopmyna, ypaBHEHHE XUMUUYECKON PEAKIIUK — TIPH PEUICHUN y4eOHBIX MO3HABATEIIbHBIX U
MPAaKTUYECKUX 3a/1a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIE MPECTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYAEMBIX BEIIECTB U XUMUYECKUX PEAKITUH.

basoBbie ucciieqoBaTe/IbCKHe 1eHCTBUA:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHA;

dbopMyITHUpOBATh ENH U 33J]a41 UCCIIEIOBAHMS, UCIIOJIb30BaTh MTOCTABICHHBIC U CAMOCTOSITEITLHO
chopMyTupOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHMS M OCHOBHI JIJIs1 (DOPMUPOBAHUS
TUIIOTE3bI 110 TPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CY)K/ICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITETLHOTO TUTAHUPOBAHUS M POBEJACHUS YUSHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOII0IaTh 32 XOA0M IIPOIlecca, CAMOCTOSTEILHO
MIPOTHO3UPOBATH €r0 PE3yNbTaT, POPMYIUPOBATH 0OOOIICHHS ¥ BHIBOIBI OTHOCHUTEIHHO JIOCTOBEPHOCTH
PE3yIbTAaTOB MCCIEA0BAHNUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

pruoOpeTaTh OMBIT YUSHUUECKON UCCIIEA0BATEIbCKON M MPOEKTHOMN ACSATEIHBHOCTH, TIPOSIBIISATH
CIIOCOOHOCTB ¥l TOTOBHOCTH K CAMOCTOSTEILHOMY IMOMCKY METOOB PEIICHUS TPAKTHUECKUX 3a/ad,
MPUMEHEHHUIO PA3JIMYHBIX METOJIOB TTO3HAHUSI.
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Pabora ¢ nnopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(MOPMALUK (HAyYHO-TIOMYIISIpHAs JINTepaTypa
XMUMHAYECKOT0 COAEPIKaHus, CIIPaBOYHbIE TOCcOOuUs, pecypchl MIHTepHeTa), aHaTM3UpOBaTh HH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHNUS, KDUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIHPOBATH 3aMIPOCH] ¥ IPUMEHSATH PA3IHMYHBIE METO/IBI IPH MOKCKE B 0TOOpe HH(OpMaLnH,
HE00XOAUMOI 715l BBIITOTHEHHS y4eOHBIX 33/1a4 ONPEAEIEHHOTO TUIIA,

NpUOOPETATh OMBIT UCTIONB30BAHUS HHPOPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BATh HAYYHBIH S3bIK B KAYECTBE CPE/ICTBA ITPU paboTe C XMMUYECKOW MH(OpMaLnei:
MPUMEHSATh MEXIPEAMETHBIE ((PU3NYECKHe U MaTeMaTHYeCKIe) 3HAKU U CUMBOJIBI, (JOPMYIIBI,
a00peBHaTypbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MIPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3aJaBaTh BOMPOCHI 110 CYIIECTBY O0CYkK/1aeMOW TEMBI B XOJI€ TUAJIOTA H/HITH TUCKYCCHUH,
BBICKA3bIBaTh HJIeH, (OPMYIHPOBATH CBOU MPEIIOKEHHS OTHOCUTEIBHO BHIIOTHEHUS IPEATI0KESHHON
3aJauu;

BBICTYIATh C IPE3EHTAaINel pe3yIbTaTOB MO3HABATEILHON IESTEIBHOCTH, TIOTYUYSHHBIX
CaMOCTOSITENTLHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
MPaKTHYECKON pabOThI IO HCCIICTOBAHUIO CBOICTB H3y4aeMbIX BEILECTB, peaH3alui yueOHOTO IIPOeKTa
1 (GOPMYIHMPOBATH BHIBOJBI 110 PE3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MYTEM COTIIACOBAHHMS
MIO3HIUI B X0J1e 00CYX/IeHHS U 0OMEHa MHEHUSIMH.

PeryasiTUBHBbIEe yHHBepcaabHble yueOHbIE AeiicTBUSA

CaMOCTOSATENIFHO TIAHUPOBATH M OCYIIECTBIIATH CBOIO ITO3HABATEIIBHYIO JCSITEIbHOCTD,
orpenesss e€ LeH U 33a4H, KOHTPOJIMPOBATh U 110 Mepe HE0OXOAMMOCTH KOPPEKTHPOBATH
npeaaraeMblii aIrOPUTM JCHCTBUI MIPH BHIMOJTHEHUH YIEOHBIX M MCCIIEIOBATENIBCKHX 3a/1a4, BEIOUPATh
HauOosiee 3PEeKTUBHBIN CTTOCOO WX PEIICHUS ¢ YIETOM MOJIYYSHHUST HOBBIX 3HAHUH O BEIIECTBAX U
XUMHUYECKHX PEaKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JCATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

NpeaIMeTHBIX: NPEMETHBIC Pe3yIbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUs OTPaXKaloT:

c(hOpMHUPOBAHHOCTH MPEACTABIECHUN 0 XMMHUECKON COCTABIISIONICH ECTECTBEHHO- HAyYHOU
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUH TIPUPOBI, B HOPMUPOBAHUHU MBIIIJICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHATHHONU IPaMOTHOCTH, HEOOXOIUMOM sl pEIICHUs TPAKTHUECKHX 3a7a4d U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHON Cperie;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAsl BKJIFOYAET: OCHOBOIIOJIATat0INE IIOHATHUS
(XMMUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, XUMUYECKas CBS3b, CTPYKTYpHas hopmyina (pa3BEpHYTas U COKpaliéHHas),
MOJTb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTICPOIHBIN CKENeT, PYHKIIMOHAIbHAS TPYIINA, paJuKal,
HU30MEPUSL, U30MEPBL, TOMOJIOTUYECKUI PSAI, TOMOJIOTH, YIJIIEBOAOPObI, KUCIOPOA U a30TCOAEPKAILINE
COEIMHEHM S, MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSTUHEHNS ); TEOPHH H
3aKOHBHI (T€OpHs CTPOEHUS opraHnndeckux BemecTB A.M. byTinepoBa, 3aKOH COXpaHEHUS MACChI
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYECKUN S3BIK XUMHUH; MUPOBO33PEHUYCCKHE 3HAHUS, JIIKAITUE B
OCHOBE TTOHUMaHUs TPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHHUM, ()aKTOJIOTHUECKHE CBEACHUS O
CBOMCTBAX, COCTaBe, MOJTYYEHUH U OE30MTaCHOM HCTIOI30BaHUHN BAKHEHTIINX OPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUECKOH eATETHbHOCTH YEJIOBEKa;

c(hOopMUPOBAHHOCTh YMEHHUM BBISBIISTH XapaKTePHBIC MPU3HAKU MTOHSATHH, YCTAaHABINBATH X
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOILINE IIOHATHUS IIPU OIUCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTaHUYECKUX COCTMHEHUN;
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c(OpPMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUIECKYIO CHMBOJIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (pOpMyIT OpraHu4eCcKIX BEUIECTB U
ypaBHEHUN XUMHUYECKUX PEAKIUH, U3rOTABIMBATH MOJIEIU MOJIEKYJl OPraHUYECKUX BEIECTB JIJIsi
WUTIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAIIC)KHOCTh H3yUYEHHBIX OPTAaHUICCKUX
BELIECTB 10 X COCTaBY U CTPOCHHUIO K OIpeIeIEHHOMY KIlacCy/TpyIie

COeIMHEHUH (YII€BOI0POAbI, KUCIOPO U a30TCOAEPIKAIINE COEAUHEHNUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS ), 1TaBaTh UM Ha3BaHUs 1Mo cucteMatnyeckoi HomeHkiatype (IUPAC), a Taxxe nmpuBOInThH
TPUBUAJILHBIC HA3BAHUS OTJEIBHBIX OPraHUYECKUX BEUIECTB (3TUIICH, TPOIUIICH, alleTUIICH,
STHJICHIJIMKOJIb, MNIHLEPHH, (eHo1, hopManbAeru, alleTalbIeru/l, MypaBbuHas KUCIOTa, YKCYCHAS
KHCJIOTa, OJICMHOBAs! KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmal, LeJuIiI03a,
TJIMIIVH),

c(OpPMUPOBAHHOCTh YMEHUS OMPEACIISATh BUIBI XUMHUUECKOU CBSI3U B OPTaHHUECKUX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTH TIOJIOKEHHUSI TCOPUH CTPOCHUS OPTaHMYECKUX BEIICCTB
A.M. bytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOSHUS; 3aKOH
COXPAaHEHHUs MacChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEepPU30BaTh COCTAB, CTPOCHHUE, PU3NYECKUE U XUMHUUECKHE
CBOMCTBA TUIIUYHBIX MPEACTABUTENICH Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIECTB (METaH, 3TaH,
STHJICH, POMUIIEH, alleTujeH, Oyraauen-1,3, metunoyraauen- 1,3, 6eH301, METaHOJ, STAaHOII,
STWIEHIJIMKOJIb, INIULEPHH, (DEHOII, alleTalbJern]], MypaBbHHAS U YKCYCHAsI KUCIIOTBI, TJIIOK034,
Kpaxmall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIO0Ta), HILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKAY HUMHU
YPaBHCHHUSIMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH C HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh UCTOUHUKU YTIEBOJIOPOIHOTO CHIPhS (HEPTD,
MIPUPOHBII ra3, yrojp), CiocoObl UX MepepadOTKU U MPAKTUYECKOE TPUMEHEHNE IPOAYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MTPOBOIUTH BHIYUCICHUS 110 XUMUUYECKUM YPaBHEHUSIM (MaCCHI,
00BbEMa, KOJTMYECTBa UCXOAHOTO BEUIECTBA WU MPOAYKTa PEAKIHH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB HJIA MPOTYKTOB PEAKIINH );

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOU 3HaAHHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MMO3HAHMS, UCTIOJB3YEMbIX B XUMHH MPU U3YYCHUU BEIIECTB U XMMUYECKUX SIBJIEHUH (HaOII0IeHNE,
M3MEpEeHHE, SKCIIEPUMEHT, MOJICTTHPOBAHUE ), UCIIOIH30BAaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIS
MIPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

c(hopMUPOBAHHOCTh YMEHHUM COOJIIO/IaTh MPABHIIA TTOJIH30BAHUS XUMUYECKON TTOCYI0N 1
nmabopaTopHBIM 000pyIOBAaHUEM, a TAKXKe MpaBuiIa OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOJHATh XUMHUUYECKHUI SKCIIEPUMEHT
(mpeBpallleHUs1 OpraHMYECKUX BEIECTB IPU HarpPEBAHUH, TIOJYyUEHHE STUIICHA U U3yUYEHUE er0 CBONCTB,
KaueCTBEHHBIE PEAKIIMH OPTaHUYECKUX BEUIECTB, eHATYpalus OSIKOB MPU HArpeBaHHH, [BETHBIC
peakiuu 0EeIKOB) B COOTBETCTBUU C TIPaBUJIaMHU TEXHUKU O€30MaCHOCTH MPU 0OpaIeHUH ¢ BEIIECTBAMU
1 1abopaTOPHBIM 000PYAOBaHUEM, TIPECTABIATH PE3YIbTAaThl XUMHUECKOTO SKCIIEpUMEHTa B hopMe
3aMCH YPaBHEHUM COOTBETCTBYIONIUX peakIuii M (OpMYITUPOBATH BHIBOJIBI HA OCHOBE ATUX
pe3yIbTaTOB;

c(hOopMUPOBAHHOCTh YMEHUM KPUTHUECKH aHATU3UPOBATh XUMHUUECKYIO HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPECTBA MaccoBoi nH(popmaiu, UHTEpHET U APYrux);

c(hopMUPOBAHHOCTh YMEHUM COOJTIOIATh MPaBHIIa YKOJOTUYECKH 1IETIECO00Pa3HOT0 MTOBEICHNUS B
OBITY U TPY/AOBOI IEATEIHHOCTH B IENISIX COXPAaHEHHUS CBOETO 3/I0POBbS U OKPYKAOIIEH PUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3AEUCTBUS Ha )KMBBIE OPIaHU3MbI ONIPEACTIEHHBIX OPraHUYECKUX
BEIIEeCTB, MOHMMas cMbIc nokaszarens [1JIK, moscHsATh Ha mpuMepax crocoObl yMEHbBIICHUS U
MPEeIOTBPALEHHS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M UEJIOBEKa;
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JUTSE O0YYArOIIUXCS C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHUE MPUMEHSITH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUCCKUX SIBICHUN;

JUISL CJICTIBIX M CITA0OBUIAIINX 00YUYaIOMIUXCS: YMEHHE UCIIOJIb30BaTh PENIbe(h)HO TOUCUHYIO
cucteMy ob6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

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

c(OpMUPOBAHHOCTH MPEACTABICHUI: O XUMHUECKOI COCTABIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBICHUN MPUPOABI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ QYHKIIMOHATIBHONU IPaMOTHOCTH, HEOOXOIMMOM ISl pEIIeHUs TPAKTUUYECKUX 3a7ad U
HKOJIOTUYECKHA 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN Cpe/Ie;

BJIQJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUM, KOTOPask BKJIIFOYAET: OCHOBOIIOJIATAOIINE TOHATHUS
(XMMHUYECKHUI 2JIEeMEHT, aTOM, H30TOIL, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIA, MOJIb,
MOJIAPHBINA 00BEM, BaJIEGHTHOCTD, AJIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas CBS3b
(xoBaJIeHTHAas!, MOHHAs!, METAJUINYECKAs!, BOJOPOIHAA), KPUCTAJUINYECKAs PEIIETKA, TUIIBI XUMUUYECKUX
peakiuii, pacTBOP, SJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTUUECKAS TUCCOLUALMS, OKUCIUTEND,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUUYECKOM peakluy, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
3JEKTPOJUTUYECKON AUCCOLMALINY, Tepuoandeckuii 3akon /.M. MenzaeneeBa, 3aKOH COXpaHEHHS MACChl
BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU [TPU XUMUUECKHUX PEAKIMIX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMHUH, MUPOBO33PEHUECKHUE 3HAHNUS, JIEXKAIIUE B OCHOBE TOHUMaHUs
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SBICHHUM, (PAaKTOIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH 1 0€30IaCHOM UCTOIb30BAaHUU BAKHEUIITUX HEOPTaHUUECKUX BEIIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0OBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTepHbIe MPU3HAKU TOHATUH, YCTAaHABIUBATD UX
B3alMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIIME [TOHATHUS PU ONMCAHUU HEOPTaHUYECKUX BELECTB U UX
MpEeBpaIlCHU;

c(OPMHPOBAHHOCTH YMEHUH HCIOIB30BATh XUMHUYECKYIO CHMBOJIUKY JUISI COCTABJICHUS (POPMYIT
BEIIECTB U YPaBHEHUN XMMHUECKUX peakinii, cuctemarndeckyro HomeHknatypy (IUPAC) u
TPUBUAIbHBIC HA3BAHUS OT/EJIbHBIX HEOPIraHUUECKUX BEIECTB (YrapHbIi ra3, yrileKMCiblii ra3, aMMHaK,
raméHasi U3BeCTh, HeranéHasi U3BeCTh, IUTHEBAs COJA, MUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUH OIPENEATh BAJICHTHOCTb U CTENIEHb OKUCICHUSI XUMHUUECKHUX
AJIEMEHTOB B COSJMHEHHSIX PA3IMYHOTO COCTaBa, BUJl XUMHUUYECKOM CBsI3U (KOBaJIEHTHAs!, HIOHHAs,
MeTaJlJIN4€ecKasi, BOAOPOJIHAS) B COEAMHEHUSX, TUIl KPUCTAITIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJEKyIIsIpHAsl, HIOHHAs, METaJNINYEeCKas), XapaKTep Cpebl B BOJAHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAAIEIKHOCTh HEOPTAHUYECKUX BEIECTB MO UX
COCTaBY K OIpeeaEHHOMY KJIacCy/TpyIIe COeIMHEHUH (MIPOCThIe BEIIECTBA — METAJIbI U HEMETAJLJIBI,
OKCH/JIbI, OCHOBAaHHMSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHHUM PaCKpBIBATh CMBICI Tiepuoanueckoro 3akona JI.1. Menneneesa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BACHUTEIbHYIO M TPOrHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh FIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHUX
aneMeHToB 1—4 nepuonos [lepuoauueckoii cuctemsl xXumuueckux anemenToB .M. Menneneesa,
UCIOJIb3YS TIOHATHUSA «S-, P-, d-3JIEKTPOHHBIE OPOUTATINY», «IHEPTETUYECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COCIMHEHHH 10 eproJiaM 1
rpynmaM [lepuoandeckoil cucremMsl XuMudeckux 3ieMeHToB /.M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBONCTBA
HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHNE T€HETUUYECKON CBSA3H
MEXy HEOPTaHMUECKMMU BELIECTBAMHU C MOMOIIbIO YPaBHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMUYECKUE PEAKIIUU TI0 PA3TMYHBIM
MpU3HaKaM (YHCITY ¥ COCTaBy pearupyrouux BelecTB, TEII0BOMY 3P PEeKTy peakiiuu, U3MEHEHHIO
CTETeHeW OKUCIICHUS SJIEMEHTOB, OOpPaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);
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c(OpPMHPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEAKLU pa3IMUHBIX TUIIOB, TIOJTHBIC U
COKpAaILEHHbIE YPABHEHUS peaKkii HOHHOr0 0OMEHa, yUYUThIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIUU
UIYyT 10 KOHIIA;

c(OPMHUPOBAHHOCTb YMEHUI TPOBOANUTH PEaKILUH, HOATBEPAKIAOIINE KaUeCTBEHHBIN COCTaB
Pa3JIMYHBIX HEOPraHUYECKHUX BEIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOILHE B
BOJHBIX PaCTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHUH PacKphIBaTh CYIIHOCTh OKHUCIUTEIBHO- BOCCTAHOBUTEIBHBIX
peaKIMii HOCPEICTBOM COCTABIICHHSI AIEKTPOHHOIO OajlaHca 3TUX peaKLHii;

c(OpPMHPOBAHHOCTh YMEHUH OOBSCHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIui OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMELIECHUSI XMMUYECKOI0 PAaBHOBECHUS B 3aBUCIMOCTH OT BHEIIIHET O
BozaeictBus (mpunuun Jle [larense);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTeprU30BaTh XUMUUYECKHE MTPOLIECCHI, JIEXkKAIllUe B OCHOBE
MPOMBIIIJICHHOTO TTOJIY4EHHS CEPHOI KHCIOThI, aMMHUAKa, a TaKXKe C(OPMUPOBAHHOCTD MPECTABICHUN
00 001X HAayYHBIX MIPUHIUIAX U HKOJOTHYECKUX MTPOOIEeMaX XUMUUECKOTO IIPOU3BOCTBA;

c(OpPMHPOBAHHOCTh YMEHUH MTPOBOIUTH BHIYHUCIICHUS C UCIIOJIB30BAHUEM MOHITHS «MAacCOBasI
7107151 BELIECTBA B paCTBOPE», 0OBEMHBIX OTHOILIEHHUH ra30B MPU XUMUYECKUX PEAKLHUSIX, MACChl
BEIIECTBA WM 00bEMaA ra3oB 10 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00BEMY OHOTO M3
Y4YacTBYIOIIMX B PEaKIMH BELIECTB, TEIUIOBOro 3((eKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHMS
MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SJHEPIUH;

c(OpMHPOBAHHOCTb YMEHUI cOOJII01aTh MpaBUJIa MOJIb30BAHUS XUMUUECKONW OCYI0M U
nabopaTOpPHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpaIEHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHSAMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOJIHATh XUMHUUYECKUHA SKCIIEPUMEHT
(pa3noxeHue nepokcua BOAOPoAa B IPUCYTCTBUM KAaTaIN3aToOpa, ONPEAEICHNE CPe/ibl pacTBOPOB
BELIECTB C MOMOIBIO0 YHUBEPCAIBHOI'O MHAMKATOPA, BIUSHUE PAa3INYHbIX (PAKTOPOB HAa CKOPOCTh
XUMHUYECKOHN peakIiy, peakliud HOHHOIO0 0OMEHa, KaueCTBEHHbIE PEaKIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KATUOH AMMOHMS, pELIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTaiisl» 1
«Hewmeramibl») B COOTBETCTBUU C ITPaBUJIAMH TEXHUKU 0€30IaCHOCTHU IPU 0OpaIlleHUH ¢ BEIEeCTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM, MIPEICTABIATH PE3YIbTAThl XUMUYECKOTO SKCTIEPUMEHTA B (hopme
3aMMCH YPAaBHEHUH COOTBETCTBYIOIIUX peakluil 1 GOpMyIUpoBaTh BEIBOIBI HA OCHOBE 3THUX
pEe3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATh XUMUYECKYIO HH(OpMaIHIo,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAacCOBOM KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH cOOII0/1aTh MPpaBHIIa SKOJIOTMYECKH L1EI1eCO00pa3HOro MOBEICHUS B
OBITY U TPY/AOBO 1€ATENBHOCTH B LIEJISX COXPAHEHUS CBOETO 3/I0POBbS U OKPY>KaIOIEH IPUPOTHOM
Cpelbl, 0OCO3HABATh OIIACHOCTH BO3ACHCTBUS HA KUBBIC OPIraHU3MBbI ONPEAEIEHHBIX BEIECTB, TIOHUMAas
cmblica nokaszarens [IIK, moscHATs Ha nmpumepax crnocoObl YMEHBIIEHUS U TPEIOTBPALIEHUS X
BpPEHOT0 BO3JEHCTBHS HA OPTaHU3M YEIIOBEKa;

JUTsL 00YYarOIINXCS C OFPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10pPOBbS: YMEHHE IPUMEHSTH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMSI BEIIECTB M XUMHUYECKUX SBICHUH;

JUISL CTIETIBIX U CIa00BUIAIINX O0YUaIOIMIMXCs: YMEHHE UCII0JIb30BATh PENbe(h)HO TOUEUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmyi.

3 @opMBbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 0CBOCHHS AU CHUIIIHHbI

KoHTpob 1 o1leHKa pe3ybTaToB OCBOEHUS — 3TO BBISBICHHE, N3MEPEHUE U OLICHUBaHHE
pPe3yIabTaTOB OCBOCHHUSI TUCIUILIVHBI.

B cootBercTBUU ¢ yueOHBIM mIaHOM crietianbHoCTH 40.02.04 IOpucnpyoenyus, paboueit
nporpammoit rucuuruinebl OVYI1.09 Xumus npexycMaTpuBaeTCsl TEKYIUN U IPOMEKYTOYHBII
KOHTPOJIb PE3YJIbTATOB OCBOCHHS.

3.1 ®opMbI TEeKYLIET0 KOHTPOJIS
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Texymuii KOHTPOJIb YCTIEBAEMOCTH IIPECTABIISIET COO0H MPOBEPKY YCBOCHUS yUeOHOTO
MaTepuaia, peryjasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUs.

Texymuii KOHTPOJIb PE3yAbTATOB OCBOCHUS AUCIUILTUHBI B COOTBETCTBUHU C paboueit
IIPOrpaMMOM U KaJIEHJAPHO-TEMAaTUYECKUM IUIAHOM ITPOUCXOIUT IPU UCIIOIb30BaHUH CIEAYIOIUX
00s13aTeNBbHBIX (POPM KOHTPOJIS:

— GbINOJIHEHUE U 3auuma NPaKmuyeckux pabom,

- NPOBEPKA BbLINOIHEHUSI CAMOCMOAMENbHOU PAbOMbL CIYOEHMOS,

- NPOBePKa GbINONIHEHUSL KOHMPOIbHLIX PAOOM.

Bo Bpems nmpoBeneHust y4eOHbBIX 3aHATHIA JOMOJHUTEIBHO HCIIONB3YIOTCS CIeayoNe (HOpMBI
TEKYILETro KOHTPOJIS — YCMHbLU ONpoc, peuieHue 3a0ay, mecmupoganue no memam omoenbHblx 3aHAmull.

Bbino/iHeHHe U 3a1IUTA NPAKTHYeCKUX PadoT. [IpakTrueckue paboThI MPOBOAATCS C LIEIBIO
YCBOEHHSI U 3aKpEIUICHHsI pe3yIbTaTOB OCBOCHUS TUCLMILIMHBL. B Xx01e npakTrueckoi paboTsl
00y4arOIIKeCs! yuaTcsl UCHOIb308aMb POPMYIIbL, AHANUSUPOBAMb NOTYUEHHbLE PE3VIbmamyl U 0elamy
8b1600bI, ONUPAACL HA MEOPemuyecKue sSHaHusl.

Crucok MpakTHYeCcKuX padoT:
IIpakTruyeckas padora Nel «Teopust crpoenust oprannueckux coequnenuii A.M. byrneposa»
IIpakTruueckas padora Ne2 «IIpenenbHble yriieBOIOPOJIbL: aTKaHbI»
[IpakTuueckas padota Ne3 «HenpenenbHble YIII€BOIOPOIbI: AIIKUHBI)
[Tpaktuyeckas pabora Ne4 «lIpupoaHbie HCTOYHUKH YTIIEBOAOPOAOB U UX IepepaboTKay
[IpakTuueckas padota No5 «O1HOATOMHBIE CITUPTHI
[TpakTuueckas padota Ne6 «DeHob»
[Tpaktuyeckas pabora No7 «Cnoxublie 3¢upsl. Kupbi»
[IpakTuueckas padota No§ « AMUHOKUCIOTHI»
[IpakTuueckas padora No9 «benku»
IIpaktuueckas padora NelO «[lnactmaccsl. Kayuyku. Bonokna»
ITpaktuueckas padora Nell «Ilepuoanueckuii 3akoH u [lepuoanyeckas cucteMa XUMHYECKUX
anemenToB .M. MenaeneeBa»
[IpakTuueckas padora Nel2 «CtpoeHue BemecTBa»
[IpakTuueckas padora Nel3 «Xumuueckue peakimm»
[IpakTuueckas padora Nel4 «CkopocTh XMMHUECKUX PEaKIIUM»
[TpakTryeckas pabora Nel5 «O01mas XxapakTeprucTUKa METAIOB MOOOYHBIX MOATPYIII
[TpakTruyeckas padora Nel6 «O01mas XxapakTeprucTUKa HEMETAIJIOB)
[TpakTruyeckas pabora Nel7 «CBsi3b HEOPraHMUECKUX U OPTaHMUYECKUX BEILECTBY
[TpakTryeckas pabora Nel8 «XuMus v KU3Hb»

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

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

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

Teopust XUMHUYECKOTO CTPOEHUSI OPTaHUYECKUX 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 ONPEJICIIEHHOM MOCIeI0BATEIbHOCTH COTIACHO UX BAJIEHTHOCTH. YTJIEPO]] B OPTaHUYECKUX
COEIMHEHUX BCEI/Ia YETHIPEXBAJICHTEH.
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DopmMyJibl CTPOEHHUA:
a) CTpyKTypHas ¢popmyJia - ONKUCHIBACT MOPSIOK COSTUHEHUS aTOMOB B MOJIEKYJIE, T.€. €€

XUMHYECKOE CTPOCHHE. XMMHUYECKHE CBS3U B CTPYKTYPHOU (hopMylie n300paxaroT ueproukamu. CBs3b
MEX/1y BOJIOPOJIOM U JIPYTUMHU aTOMaMH OOBIYHO HE yKa3bIBaeTcs (Takue (OpMyJibl Ha3bIBAIOTCS
COKpAaIlEHHBIMU CTPYKTYPHBIMH).

Hanpumep, nonnas u cokpaieHHasi CTpykTypHbie ¢popmyiibl 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 CTPYKTYypHasi popmyia

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

COOTHOIICHHH BXOAAT B COCTAB BCIIIECTBA (T.e. Ka4yeCTBECHHBIA ¥ KOJIWYECTBECHHBIN 3JIEMEHTHBIN COCTaB),
HO HC OTpaXacT nopAaKa CBA3bIBAHKUA aTOMOB.

2.

CBoiicTBa OPraHUYECKUX BEIIECTB 3aBUCAT HE TOJIBKO OT MX KAYECTBEHHOT'O U KOJIMYECTBEHHOTO
COCTaBa, HO U OT MOPSAJKA UX PACIIOJIOKEHUS aTOMOB B MOJIEKYJIE, T.€. OT XMMHUUYECKOTO CTPOCHHUSI
MOJICKYJIBI.

Hanpumep, H-OyTan 1 n300yTaH IMEIOT OJHY MOJIEKyIsipHYto hopmyny C4Hio HO pasHyro

MOCJIE0BATEIbHOCTh CBI3EH

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

2.1. CnocoO6HOCTh aTOMOB YTJIepoJia COSANHSITHCS B PA3JIMUYHOM MOPSAKE APYT C JPYTOM U C

aTOMaMM JPpYIux 3JICMCHTOB, O6YCJIOBJII/IBaCT SABJICHUEC U30MepUU.

2.

het

BemectBa, nMeromnye 0JMHAKOBBIM KOJTMYECTBEHHBIN U KAYECTBEHHBIN COCTaB MOJIEKYJ, HO
pa3IMyHOE XUMHUYECKOE CTPOCHHE U CBOMCTBA HA3bIBAIOTCS M30MEpPaMH.

Cy1iecTByeT 1Ba OCHOBHBIX THIIAa U30MEPUH — CIPYKMYPHASL U NPOCMPAHCIMBEHHASL.
Cmpykmyphas ©30MepHsl OTIPEIEISIETCS PA3JTMYHBIM TTOPSIIKOM COSTMHEHUS aTOMOB B MOJIEKYJIE.
PaznuuaroT Tpu BUAA CTPYKTYPHON M30MEpPHUM:

BH/JI N30MEPUH, CBI3aHHBIN C U3MEHEHHUE CTPOCHUS YTIICPOIHOM 1IETIH, Ha3bIBACTCS U30Mepueti
yenepooHoeo ckenema (M30MepueH 1eTH).

BH/JI NU30MEPHUH, CBI3aHHBIN C U3MEHEHUEM MECTa PACIIOJIOKEHUSI KPAaTHOM CBSI3HM M /HJIM aTOMOB U
TPy aTOMOB (TaJIOT€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 MOJIEKYIISIpHYIO (hOpMYITy, HO
OTHOCATCSI K Pa3HbIM KJIacCaM OPraHUYeCKUX coenrnHeHnid. Hampumep, 3STUIIOBBIN cIUpT U
JTUMETUIIOBBIN 3pup oTBevaroT hopmyne C,HgO:

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

cnupm Tyy,= +78,4°C apup T = -23,7°C

Ilpocmpancmeennas uzomepusi 00yCIOBINBACTCS PA3THYHBIM PACTIONOKEHUEM aTOMOB U TPYIIT
aTOMOB B IIPOCTPAHCTBE.

[IpocTpancTBeHHAs N30MEPHS TTOIPA3ICTAETCS Ha: a) TEOMETPUUIECKYIO (Yuc- U mpauc-

I/I3OMCpI/IIO), OHa BO3MOKHA IIPHU HAJTMIUU JIBOMHOH 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 BO3MONCHA NPU HATUYUU ACCUMEMPUUHO20 AMOMA Yelepood
(npu amome yenepooa 4 pazuvix 3amecmumeris,)

3. Mouekyia KaKJ0ro BeliecTBa 00J1aaeT OnpeaeIeHHbIM XUMUUYECKHM CTPOSHHUEM, KOTOPOe
MOXKET 6BITB YCTAaHOBJICHO XUMHWYCCKHUMH MCTOAaMMU. I/Isyqa;l CBOMCTBA BeIIeCcTBa MOXXHO
OTIPEICTUTh XUMHUYECKOE CTPOCHHUE €T0 MOJICKYJIbI, a IT0 CTPOSHUIO MOJIEKYJIbI - IPEABUICTh
CBOICTBA BEIIIECTRA.

4. ATOMBI WJIM TPYIIIBI aTOMOB, 00pa3yIOIIHNe MOJIEKYITY, B3aUMHO BIIHMSIOT IPYT HA JAPYyTa, OT YEro
3aBUCAT U XUMHUYECKHE CBOMCTBA COCANHCHUA.

Teopus bytnepoBa siBuiack HaydHBIM (QYHIAMEHTOM OPraHUYECKON XUMHH H

criocoOcTBOBaja OBICTpOMY €€ pa3BuTHIO. Onupasick Ha moyiokeHus: Teopur, A.M. Bytnepos nan
00BsICHEHHE SIBIICHUIO M30MEPUH, TTPEICKa3all CYIIECTBOBAHKE PA3IMUHbIX H30MEPOB U BIEPBHIC
MOJIYYHJT HEKOTOPBIE U3 HUX.

3ananus:
1. HasBath BewecTBO N0 CUCTEMATUYECKOM HOMEHKJIATYPE:

CH,—CH—CH,—CH.

|

CH,
2. Hanbl popmyinsl cienyromux Bemects: CHy, CoHg, CsHg. Onpenenure BaleHTHOCTH 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 COKpAIIEHHYI0 CTPYKTYpHYIO (opmyly BemiecTBa ¢ JUHEHHOW YIJIEpOJAHOU
[[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 nmepeunciIeHHbIX BeIIECTB HAMTH TOMOJIOTH:
a) CHz - CHz - (I_‘H - CHz - CH; 6) CH; - CH- CH- CHz - CH;3
CHj (lHa f-l'Ha

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. PaccuuraiiTe CKOJIBKO B JI. KUcaopoaa notpedyercs mis cxuranus 100 kr merana (CHy)

KoHTposbHbIE BOPOCHI:

UTto Takoe BaJICHTHOCTh?

Kakue ocHOBHBIE MTOJOKEHUSI TOPUU XUMHUYECKOTO CTpOoeHU npennoxuia A.M. bytiaepos?
Jaiite onpesenenue 3eKTPOHHOM opouTanm?

Uro sBiIsIeTCSl TOMOJIOTaMH, a 4TO H30MepamMu?

Korna yrnepoa cunraercs nepBUYHBIM, BTOPUYHBIM, TPETUYHBIM U YETBEPTUUHBIM?

Nk wD =

IIpakTHyeckasi pabora Ne2
«IIpenesbHbIE YIIEBOAOPOABI: AJIKAHBD)

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

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 ankanbsl — BelecTBa, CX0XKHE 10 PU3UYCCKUM U XUMHUYECKUM CBOMCTBAM, M OTJIMYAIOIIUECS
Ha oJHYy WM HeckoJibko rpyni —CH,— npyr ot apyra. Takue BemiecTBa Ha3pIBalOTCSI TOMOJIOTaMM, a
PAI1 BEMIECTB, SBJISIIOIIMXCS TOMOJIOTAMU, HAa3bIBAIOT TOMOJIOTHYECKUM PSATOM.

CambIii IepBbIN MPEICTABUTEN FTOMOJIOTHYECKOTO 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 nerde BoJipl, HE paCTBOPUMBI B BOJIE M 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/ia B ajJkaHaXx 00pa3yroT Mo 4eTbipe 6-cBsi3u. CreaoBarenbHo,

ruOpUAU3ALKS AaTOMOB yIIIEPOa B MOJIEKYJIaX aJKAHOB — SP.
VYron =109° 28’

HN3oMepus ajJkaHOB

CTpykTypHasi u3omepus

Jns ankaHOB XapakTepHa CTPYKTYPHAsi H30MepPHs — H30MepPHs YIJIEPOJIHOI0 CKeJIeTa.

CTpyKTypHBIe H30Mepbl — 3TO COSUHEHUS C OJIMHAKOBBIM COCTaBOM, KOTOPBIE OTJIMYAKOTCS
MOPSIAKOM CBSI3bIBAHUSI aTOMOB B MOJIEKYJIE, T.€. CTPOCHHEM MOJIEKYII.

H30Mepnl yriiepoaHOro CKeJiera OTIN4arTCs CTPOCHUEM YIVIEPOIHOIO CKEJIeTa.

Onruueckasi u3oMepusi

Ecnu aToM yrieposaa B MOJIEKYJIE CBSI3aH C YETHIPHMS PAa3JIMYHBIMU 3aMECTUTENIAMU (aTOMaMu
WJIM ATOMHBIMU T'PYIIIIAMH).

XHMHYeCKHe CBOMCTBA AJIKAHOB

1. Peaknuu 3aMenieHust

1.1. 'aJloreHupoBaHue

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

[Tpu x0pHpoBaHUM METaHa CHayaua 00pa3yeTcst XJOPMETaH.

XJ0pMeTaH MOKET B3aUMOJEHCTBOBATH C XJIOPOM U Jajibllie C 00pa30BaHUEM JIUXJIOpMETaHa,
TPUXJIOPMETAHA U TETPAXJIOPMETAHA.

1.2. HuTtpoBaHue aJIKaHOB

AJnKaHbI B3aUMOJICHCTBYIOT C pa30aBI€HHOIN a30THOM KUCIOTON MO paJIMKAIbHOMY MEXaHU3MY,
npu HarpeBanuu 10 140°C u o 1aBjieHrneM. ATOM BOAOpPO/Ia B ajIKaHE 3aMEN[AeTCss Ha HUTPOTPYIIITY
NO,.

2. Peaknum pa3jio:keHuUst

2.1. leruapupoBanue M JeruIpOUMKIN3ALMSA

JlernipupoBaHue — 3TO PEAKLINs OTILEIIEHUS] aTOMOB BOAOPOJA.

B kauecTBe KaTanu3aTopoB JErUIpUPOBAHUS UCIONb3YIOT HUKeNb Ni, Tuiatuny Pt, nannaauii Pd,
oxcuabl xpoma (III), xenesa (II1), uuuka u ap.

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

2.2. ITupoaus (IeruApupoBaHUe) MeTaHa

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

IIupoau3 MeTana — NPOMBIIIIEHHBIA CIIOCO0 MONTY4YEeHUS alleTHUIICHA.

2.3. Kpekunr

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

Kpekunr ObiBaeT TepMHUUYECKUI U KATATUTHYECKHIA.

TepMuyecKkuii KPeKHUHI IPOTEKAET NPU CUIILHOM HAarpeBaHUM 0€3 J0CTyIa BO3AyXa.

IIpu 5TOM MOTy4aeTCcsi CMECh aJIKAHOB U AJIKEHOB € PA3JIM4YHON JUIMHOW YTIIEPOIHOM LENnu U
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Pa3IMYHON MOJIEKYJISIPHON MacCOM.
KaraimuTnyeckuii KpeKHHI IIPOBOJIAT MpH 0oJiee HU3KOM TeMIepaType B IPUCYTCTBUH
KaTam3aTopoB. ITpoliecc compoBOKIACTCS PEaKIIUIMH H30MepH3aluu 1
aeruapupoBanusi. KarammzaTopsl KaTaIMTHUYECKOTO KPEKUHTA — IIECOTUTHI (QTFOMOCHITMKATHI KaJIbITUs,
HaTpUs).
3. Peakniuu OKMCJIEHUA AJIKAHOB
AJIKaHBI — MaJIOIIOJISIPHBIC COCTMHECHHMS, IIOPTOMY ITPU OOBIYHBIX YCIOBUSX OHH HE OKHCIISIIOTCS
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 OOJIBIIOTO KOJMYECTBA 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 — MPOMBIIIICHHBINA CITOCO0 MOJIYYCHHS YKCYCHOW KUCIIOTHI.
e Ilpu KaTaIUTHUECKOM OKHUCJIICHHMH METaHa KUCIOPOAOM BO3MOXKHO 00pa30BaHHUE Pa3IMUHbBIX
MIPOJIYKTOB B 3aBUCHMOCTH OT YCJIOBHH MPOBEEHUS MpoIiecca 1 KaTanu3aTtopa. BosmoxkHO
0o0pa3oBaHKe METaHOJIa, MyPaBBHHOT'O aJIbJICTHa WM MYPaBbUHOW KMCIIOTBI.
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
ITox melicTBHEM KaTaau3aTopa U NMPU HarpeBaHUU HEPA3BETBIICHHBIC AJIKAHbI, COJCPIKAIIEC HE
MEHEEe YeThIPEX aTOMOB YTJIepoa B OCHOBHOM IIETTH, MOTYT IPEBPAIIATLCS B 00JIee pa3BEeTBICHHBIC
AJIKAHbI.
IonyyeHnune ajlKkaHoB
1. BzaumoaeiicTBHE TaJIOreHAJIKAHOB ¢ MeTA/LUIMYeCKUM HaTpueM (peakuus Biopua)
OTO0 OJMH U3 JIaOOPATOPHBIX CIIOCOOOB MOTYYEHHSI aJKaHOB. [Ipy 3TOM IPOUCXOAUT yIBOCHUE
YTIEPOJHOTO CKENeTa.
Peaktust 00JTbIIe IOIXOANUT IS TTOJTYYCHUS CAMMETPUYHBIX aJIKAHOB.
[Tpu mpoBeieHNU CHHTE3a CO CMEChIO PAa3HBIX TaJIOTeHATKAHOB 00pa3yeTcsl CMECh Pa3HBIX
aJIKaHOB.

3. JlekapOokcuaupoBaHue coJieii KapOOHOBBIX KUCJIO0T (peakuusi J[roma)

Peaknms /{roMa — 5T0 B3auMoielicTBHE cojiel KapOOHOBBIX KUCIIOT C IIEI0YaMH MTPH
CIUIaBJICHUHU.

R-COONa + NaOH — R-H + Na,CO;

Jexkap0oKkcHJIMpoOBaHUe — 3TO OTIIEIUICHNE (JIIMMUHUPOBAHUE) MOJIEKYJIBI YTIIEKUCIIOTO Tra3a
u3 kapookcunpHOU rpynnsl (-COOH) nian opraHndecKoi KUCIOTHI WM KapOOKCHIIATHON TPYIIIHI (-
COOMe) conu OpraHu4ecKOr KUCIOTHI.

[Tpu B3auMo/eiicTBHY areTaTa HaTPUS C THJIPOKCUIOM HATPUs NP CIUIABICHUHU 00pa3yeTcs
MeTaH 1 KapOOHAT HATPU:

4. 'mapupoBaHue aJKEHOB, AJIKMHOB, IIUKJI0AJIKAHOB, AJIKAaHCHOB

[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 aJioMHUHUS
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 BOZ0poaa?

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/Ia MOCIeA0BaTeNbHO Bo3pacTaeT ot 10 mo 20.

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

J51st TOro 4ToOBI HAYYUTHCS COCTABIATH Ipaduyeckue GopMyIibl H30MEPHBIX BEIECTB,
3armonHuTe Tabnuily. B meBoM cTonbiie 3amrcan mopsaoK AeUCTBUM 1 oOpaselr ero BeimoiaHeHus. Cripaa
OCTaBJIEHO MECTO, Ti€ BBl caMOCTOSTENBLHO BBIIMOIHUTE 3TO AEHCTBHUE

JlaiiTe Ha3BaHMs MOTYYCHHBIM H30MepaM 1o anroputMy: 1) [IpoHyMepoBats camyro IIMHHYIO
YTJIEPOIHYIO IIETIh.

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

4. HamuimmTe MoJHbIE U COKpallleHHbIe Tpadudeckue GopMyIbl BCEX BEIIECTB, KOTOPHIE UMEIOT
coctaB CgHg. JlaiiTe Ha3BaHUS MOJTyYE€HHBIM U30MEpPaM 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 3akiroyaercs cyTh cuHTe3a Bropia?

3. Kakoit ankan Henb3s MOIYyYUTh CUHTE30M Bropia?

4. Kakue BUJbl HOMEHKJIATYPhI BbI 3HaeTE?

5. CocTaBUTh CTPYKTYPHBIE (GOPMYIIBI 2-METHIIIPONaHa, 2,3-IUMEeTHII, 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
COCTaBJICHUS CTPYKTYPHBIX (OPMYJT aJIKaTMCHOB M YMCHHE UM JaBaTh Ha3BaHUE.

AJIKagueHbl (IUCHBI, TUSHOBBIC YIIIEBOIOPO/IbI) — COSAMHCHHUS, B MOJIEKYJIaX 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)

Conpsioicennble Ouensl — COEAMHEHUS, B MOJIEKYJIaX KOTOPBIX JIBE€ TBOMHBIC CBSI3U pPa3eliCHbI
oaHo npocrtoi cBa3pi0: CH,=CH-CH=CH-CHj3 (nenmaouen-1,3)

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

CtpoeHue ConpsiKEHHBIX TUECHOB

PaccMoTpuM cTpoeHHE CONPSKEHHOTO allkaaueHa OyraaueHa-1,3. Mosekyna nMeeT TUIOCKOe
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 Mex 1y aTomamu yriepoaa (0,146 Hm)
kopoue, yem cBs3b C-C B ankanax (0,154 um).

[TponcXOUT YaCTHYHOE MTePEKPBIBAHNE 7T-ICKTPOHHBIX 00JIAKOB MEXIY 2-M U 3-M aToMaMu
yrIepoia, ¥ YeThIpe p-opOuTau 00pa3yloT eUHOe T-IIeKTPOHHOE 001aKo. Takoi THIT epeKphIBaHUs
opOuTalelt Ha3bIBAOT conpsacenuem. UeThipe AIEKTPOHA HE JIOKATU30BaHBI TOMTAPHO 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 B3aumoneticteuu 1:1 oOpazyercsi 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 mpombineHHocTH OyTanueH-1,3 1 U30MpeH Moly4aoT KaTaTUTHYECKUM JIeTHIPUPOBAaHUEM
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OyraHa u 2-MeTunOyTaHa, BEIACICHHBIX U3 (QpaKuil HeQTeepEeroHKH.

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 npOMBIIITIEHHOCTH AUEHBI UCTIONB3YIOT JUISl MOTYYeHUS CHHTETUYECKOT0 KaydyKa.

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 apOMATUUECKUX OTAYIICK, & TAK)KE B MEJIUIIMHE.

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 COMPSIKEHHBIX ABOMHBIX CBA3EH.

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 MepeurciIeHHBIX TUSHOB MOTYT CYIIIECTBOBAThH B BUJIE IHC- 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
«IIpupoaHBbIe HCTOYHUKH YIJIEBOAOPOAOB 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 BUAe He(TH, IPUPOTHOTO Ta3a, KAMEHHOTO YTIJIs.

HedTb — MacissHUCTAS )KUAKOCTH OT CBETIIO-OypOT0 0 YEPHOTO IBETA C XapaKTEPHBIM
3araxoM MPUPOTHOTO MPOUCXOMKACHUS, COCTOSIIAS U3 CMECH Pa3IMYHbIX YIIIEBOI0POIOB

CocraB: ankaHbl, IUKJIOATKAHBI, apEHBI (APOMATHYECKHE YIIIEBOJIOPO/IBI), a30T, CEpa, BOAA U .

Hedrenponykrsr: 1) cBetiibie (O€H3UH, KEPOCUH, JTUTPaH), 2) TEMHbIE (Ma3yT)
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het

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

IIpupoaHbIii ra3 — OECIBETHBIN ra3, COCTOSIINUN U3 CMECH Pa3IMYHBIX YTIECBOIOPOJIOB
(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, Nony4aoT caxy (C), Booopos, alleTUIIEH, CIIUPTHI, allbJETU/Ibl, KApOOHOBBIE
KHCIIOTHI, TaJIOT€HOMIPOU3BOIHBIE YTIIEBOIOPOIOB U JIP.

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

Ero penst Ha cmecu:

-ra30BbIil OEH3UH — COCTOUT U3 NIEHTaHA U I'eKcaHa, IPUMEHSIETCS KaK TOIUIMBO JUIsl BUTaTeIei
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 HCKOIAeMOe, KOTOPOE UMEET CIIOKHBIN
COCTaB.

Cocras HedpTn

B 3aBucuMocTu oT MeCTOpOXKAeHHs HE(PTh UMEET pa3IuYHbIN cocTaB. B HE€ MOTYT BXOJIUTh:
aJIKaHbl, [IUKJI0ATIKaHbl, ApOMaTHUYECKHUE YTI€BOIOPO/IbI.

®pakuuu HePTH

Opaxkuus, cooupaemast ot 40 10 200°C — dpaxims OEH3MHOB — COJIEPHKUT YIIIEBOIOPOBI OT
CeHiz mo Ci1Hos.
Jlurpounosas ¢pakiusi, coonpaemas B pezenax ot 150 qo 250 °C, comepKuT yrieBoJOPOIBI OT
CsHis mo Ci4Hso.
KepocunoBas ¢pakius Bkitoyaet yraeBoaopoast ot CioHye mo CisHig ¢ Temneparypoit kunenus ot 180
1o 300°C.
B cnenyromeit ¢ppakiuu nomy4arot razois (Beiie 275°C) — Au3ensHOe TOITUBO.
Ocratok nocie neperoHku HeTH — Ma3yT — COAECPIKUT YIIIEBOIOPOJIbI C OOJIBIIMM YHCIOM aTOMOB
yriaepoaa (10 MHOTUX JIeCITKOB) B MoJsiekyJe. [locie oTroHku ocraercs ryapoH. Ero npuMeHstor B
JIOPO’KHOM CTPOUTEIBCTBE.

Ileperonka negru

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

[leperonka HEQTH OCYLIECTBIISIETCS B PEKTH(PMKAIMOHHOI KOJIOHHE.

IIponecc ocymiecTBisieTcs B AByX anmnaparax: B TpyO4aroil neun HedTs 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 U MOAHUMAIOTCS BBEPX, IPU 3TOM IOCTENEHHO OXJIaKAl0TCs
U COKMIKAIOTCA.

Memnee neTyuue yriieBoA0pOo bl KOHICHCUPYIOTCS BHU3Y, 00pa3ys ra3oilieByro Gpaxiuio.

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

I'maBHBIN HEJOCTATOK NEPEroHKH HehTH — Mablil BeIxoa OeHs3uHa (e 6omee 20%).

Mas3yT neperoHsIoT B TaKuX ke 2-yX amnmnaparax Mpu BakyyMme (Io1y4aroT CMa30yHble Macia,
BazeJMH, napaduH, TyAPOH).

KpekuHr HeTenpoaykToB

KpexkunHr — pacuiernenue yrieBoJopo10B ¢ JIMHHON LENBIO Ha YIIIEBOAOPObI C MEHbBILIEN
OTHOCUTEILHOW MOJIEKYJIIPHOU MacCO.

Takoii mpouecc Ha3bIBaeTCS KPEKMHIoM (110 aHri. crack — pacmenists). [IpoMblnuieHHbINH
METO]l KpeKrHra Obl1 n300peTeH pycckum nnxkeHepom B. I'. Illyxossim B 1891 1.
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[Tporecc KpeKHHTra MPOUCXOAUT C Pa3pbIBOM YITIEPOAHBIX IIeTiel 1 0Opa3oBaHueM Oojiee
MIPOCTHIX MPECIbHBIX U HEMPEACIbHBIX YTIEBOIOPOIOB.
Hanpuwmep, npu kpekuHre rekcajekana 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 o0pa3yroTcs 3TaH U dTHUJICH:

C4H10 — C2H4 + C2H6

Pa3znuyaroT 1Ba OCHOBHBIX BUJIA KPEKUHTA:

TepMuyecKuil KPEKHHI:

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

beH3uH TepMuuecKkoro KpeKUHra CoACpKUT MHOTO HEeTIpeAeNIbHBIX YIIIEBOJOPOIOB U 001agaeT
OoJIbIIeH IETOHAIIMOHHOM CTOWKOCTBIO, YeM OCH3MH NpsSMOi eperoHkd. OH MeHee YCTOHYMB IpU
XpaHEHUH, TaK KaK HeMpeeNIbHbIE YTIIEBOAOPOIbI JIETKO OKUCIAIOTCS U onumepusytores. [loaromy k
OCH3HMHY TEPMUYECKOTO KPEKHHTa JOOABIISAIOT aHTHOKUCIUTEIH.

KaranuTnyecknii KpeKMHr:

Paciennenue yrieBogopo10B MPOUCXOAUT MPU HECKOIBKO OoJiee HU3KOM Temneparype (450-
500°C) c mpuMeHEeHHEM KaTalu3aTopoB (amoMociIuKaToB). [Ipomece mpoucxoauT ¢ GombIiei
CKOPOCTBIO, YeM MPH TEPMUYECKOM KPEKHHTe. beH3MH KaTaTuTHYeCKOT0 KpeKHHTa 00Jiee BEICOKOTO
KauecTBa, yeM OCH3MH TePMHUECKOTr0 KPEKHHTa, TaK KaK HapsAy C peaKkHUsIMU PACIICIUICHUS UIET
M30MepU3aLMs U 00pa3yIOTCsl pa3BETBICHHBIE YIJIEBOJAOPObl, KOTOPBIE €111€ O0JIee MOBBIILIAIOT
JETOHAIMOHHYIO CTOWKOCTh OeH3MHA. B OeH3MHEe KaTaIUTUYECKOr0 KPEKHHTa HeTpeAeIbHbIX
YTJIIEBOIOPOAOB CONEPKUTCS MEHBIIIE, U IO3TOMY OH 00Jie€ YCTOWYMB IPU XPaHEHUH.

Emte ecth mupoJim3 — repmuueckoe pasznoxxenue (mpu temmnepatype 750) yrieBogopo1oB Ha
Oostee JileTy4re BEIIeCTBA, UCIOIB3YeTCs 2 anmapara (e4b U KOJIOHHA) — TIOIY4al0TCs alTKEHBI,
CoJIep>KaIle JBOMHYIO CBS3b.

ApomaTu3zanus HepTH
I[IpeBpariieHre npeaenbHbIX YIIIE€BOAOPOAOB M LIUKIOAIKAaHOB HEPTH B apOMaTHUECKUE
yraeBoaopoAsl. Taxke apoMaTU3alMI0 Ha3bIBAIOT PU(OPMHHIOM.

Tak kak B He(h)TH coieprkaTcs TaKXKe MPOU3BOAHbIE IUKIIOT€KCaHa, HallpUMep,
METUJIIIUKIIOTEKCaH, TO U3 HETO MIPH ITHUX KE YCIOBUSAX 00pa3yeTcss METUI0EH30J1 (TOJIyod).

IlepepabdoTka KaMEHHOI0 yIJisi

KameHHbI#1 yrosib nogsepraoT KOKCOBaHUI0. DTO HarpeBaHue 0e3 JocTyna Bo3ayXxa npu
temmneparype 1000-1400°C. ITpu KokcoBaHMU 00pa3yeTcst KOKC (OYTH YUCTHIH YIIIEPO.T), KOKCOBbIN
ra3 (COCTOUT IPEUMYILIECTBEHHO U3 BOJIOPO/A U METaHAa), aMMHAK, JIETOTh, apOMaTHYECKHe
yIJI€BOJIOPOJA U JIP.

AMMuavHas Bojja — U3 Hee TOTOBAT y100peHust

KaMeHHO-yronbHas cMoiia — U3 Hee MOJIydaloT apoMaTHIecKue coelnHeHust (OeH301, TOTyOT,
dbenon u np.)

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

KoHTpoJibHBIE BONIPOCHI:

1. Kakue riaBHbIe IPUPOIHBIE HCTOUHUKH YIJIEBOIOPOAOB BaM U3BECTHBI?

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

3. Kakue npeumymiecTBa 1o CpaBHEHHUIO € APYTUMU BUaMH TOIUIMBA UMEET MPUPOIHBIN ra3?
JU1d Kakux Leiaey NCIoJIb3yeTCsl MPUPOJHBINA ra3 B XMMUYECKOM TPOMBIIIJIEHHOCTH ?
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4. Hanummte ypaBHEHHUsI peaKLUi MOTy4YEHUs: a) alleTUIIeHa U3 MeTaHa; 0) XJIOpOIIPEHOBOTO
KaydyKa U3 alleTUJIeHa; B) TeTpaxJiopMeTaHa U3 MEeTaHa.

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

6. OxapakTepu3yiiTe OCHOBHBIE IIPOIYKTHI, IOJTy4yaeMble U3 MOMYTHBIX HEPTIHBIX ra3oB. J{is
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
pasnuyarTcs BaKHeHe HehTENPOAYKThI 10 XUMUYECKOMY COCTaBy?

9. Kakue cMa3ouHbIe Maciia UCTIOJIb3YIOTCS Ha MPOU3BOICTBE?

10. Kak ocymiecTBisieTcst meperonka Hetu?

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

12. Tlouemy npu npsAMOii nieperonke HeTu yaaercs noiayduts 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 MPSIMOI ITeperOHKN?

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

17. Yto Takoe apomatuzanus Heptu? CocTaBbTe YpaBHEHHsI PEaKIUi, MOSCHSIIOIUX STOT
IpoLecc.

18. Kakue OCHOBHBIE MPOTYKTHI MOTYYaIOT MIPH KOKCOBAHUHM KAMEHHOTO yIJIsi?

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
¢bu3nyeckre U XuMUYecKre cBoMCTBa. Takue rpynibl HA3bIBAIOT YHKYUOHATLHBIMU.

[Ipou3BOHBIE YTIIEBOIOPOIOB, B KOTOPHIX OJMH HJIM HECKOJIBKO aTOMOB BOJOPO/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 MMEET KOH(PUTYPAINIO BHEIITHETO YJIEKTPOHHOTO YPOBHS 2522p4; 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 KHCTIOpo/ia 00pa3yeT ABE KOBAJICHTHBIC
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 BBICOKOM JIEKTPOOTPUIIATETFHOCTH HECET YaCTUYHBIN OTPUIIATEIHHBINA
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 PsiJia IPEAEIbHBIX OHOATOMHBIX CIIUPTOB SIBJISICTCSI METUIIOBBIN
CIUPT

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

Homenknarypa. Ecnu eudpoxcunvras 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 HOMEHKIIATYpPbI ITPU HA3BAHUH CIIUPTOB
BBIOMPAIOT CaMyIO JUIMHHYIO [ENOYKY YIJIEPOJHBIX aTOMOB M HYMEPYIOT C TOTO KOHI[a, K KOTOPOMY
Onnke TuAPOKCHIIbHAS rpynna. OCHOBOM CITYXUT Ha3BaHUE COOTBETCTBYIOIIETO YIIIEBOAOPOIA C
nobasienueM cypoukca «-on-». Hudpa nocie Ha3BaHUS yKa3bIBaeT MOJ0KEHUE THIPOKCUIILHOM
TPYIIIBL B IETH.

®du3nyeckue cBoiicTBa. B roMoiornueckom psay npeneiabHbIX OJJHOATOMHBIX CIIUPTOB HET
ra3000pa3HbIX BEHIECTB. ITO CBA3AHO C TEM, YTO MOJICKYJIBI CHUPTOB B 3HAUUTEIILHOU CTEIIEHU
aCCOLIMUPOBAHBI, T. €. CBSI3aHBI APYT C IPYTOM BOJOPOIHBIMH CBSI3IMHU.

DTUM 00BSACHAIOTCS 00JIe€ BRICOKHUE MO CPABHEHUIO C COOTBETCTBYIOIIMMHU aJTKaHAMH
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 yBEIIMUEHUEM MOJIEKYIISIPHOU 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.

IMosryyenne u XuMuyecKkHe CBOMCTBA NMpe/ebHbIX 0JHOATOMHBIX CIIUPTOB

Cnoco0bl mosryyeHus1 AJIKAHOJI0B. Bee criocoObl moydeHust mpeIebHbIX OJJHOATOMHBIX
CIUPTOB MOXKHO pa3JeNuTh Ha obmmue u cnenuduueckue. K o0mmm cBOHCTBaM OTHOCST THAPOIIN3
raJIOreHAJIKaHOB, THIPATAIMIO aJIKEHOB, BOCCTAHOBJICHUE AJIbICTU/IOB; K CIIEU(PUIECKUM - OTACITbHBIE
CHOCOOBI MOJTYyYEHHUSI METAHOJIA U ATAHOJA.

1. I'uoponusz eanozcenankanog. Ilpu B3auMoIeiCTBUU TaJOr€HIPOU3BOAHBIX MTPEIEIbHBIX
YII€BOJOPOAOB C BOJHBIMU PACTBOPAMH LIENIOYEH aTOM rajoreHa 3aMellaeTcsi Ha TMAPOKCUIIbHYIO
rpymiy. 9TUM CIIOCOOOM MOKHO MOJIy4YaTh CIIUPTHI JIIOOOTO CTPOSHUS: IEPBUYHBIC, BTOPUYHBIE,
TPETUYHBIE.

2. l'uopamayus ankenos. B mpuCyTCTBUH KUCIOT MOJIEKYJIa BOJBI PUCOEAUHSIETCS IO IBOMHON
yTIAEPOA-YTIASPOAHOMN CBSI3U ATHIIEHOBBIX YIIIEBOAOPOIOB ¢ 0OpazoBaHueM cnupta. [Ipucoenunenue
MPOTEKAET MO MpaBmwily MapKOBHUKOBA: aTOM BOJIOpOia MPUCOETUHAETCA K Hanbosee
TUAPOT€HU3UPOBAHHOMY aTOMY YIJIepo/1a JBOMHOM CBS3M:

3. Boccmanoénenue kapbonunvHuix coeourenuti. IIpu mponyckaHUM cMeCcH NapoB alIbJETH/Ia C
BOJIOPOJOM HAJl HUKEJIEBBIM KaTaJIu3aTOPOM IPOUCXOIUT MPUCOEAUHEHUE BOJIOPOA IO TBOMHON CBSA3U
YTIEpoA — KUCIOPOJ ¢ 00pa30BaHUEM CIUPTA.

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

Peaxuuto Begyt npu remneparype 250 — 300°C B MPUCYTCTBUU KaTaIU3aTopa OKCHAA IMHKA WU
okcuaa xpoma(Ill).

5. IMomyuenue 3tanona. CrnenupudeckuM crmocoO0OM MOTYYSHHSI STUIOBOTO CIIUPTA SBISIETCS
OpoXeHUE PACTBOPOB, COJIEPIKAIINX CaXapHUCThIE BEIIECTBA, HATPUMED caxapo3y WU TIIIOK03y. Tak,
TJII0K03a B BOJTHOM PAcTBOpE MO/ AelicTBUEM (ePMEHTOB (OPraHUYECKUX KaTallu3aToOpoB OEIKOBOI
MIPUPO/IBI) TIPETEPTIEBAET CHUPTOBOE OPOKEHNE, IPEBPAIIAACH B ATHIIOBBIN CITUPT.

XuMn4yeckue cBOicTBa cnupToB. CIIUPTHI MOTYT pearupoBath ¢ pa3pbsiBoM cBsizeid O — H nnm
O — C B mepBOM clly4ae OHH MPOSIBIISIIOT OYCHB CJIa0ble KUCIIOTHBIE CBOMCTBA. BogHBIE pacTBOPHI
CIUPTOB HE IEUCTBYIOT HA UHJIUKATOPHI.

1. Peakyuu 3amewenuss amoma 6o0opooda. [1oqoOHO c1abbIM KUCITIOTaM CITUPTHI
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B3aMMOJICHCTBYIOT CO IIEJIOYHBIMU METANIAMH ¢ 00pa30BaHUEM COJIEH — a1K02015m0o6 — 1 BBIACTICHUEM
Bostopozia. Hampumep, Metayuinueckuil HaTpuii pearupyer ¢ 3THIOBBIM CIIUPTOM, 00pa3ys 3TuUiat
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. BaxxHeHIImM CBOHCTBOM CIIUPTOB SIBJSIETCS 00pa30BaHHUE CIOKHBIX
3pUpPOB ¢ KAPOOHOBBIMU KUCIOTAMHU.

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

3. I'openue cnupmog. CnUpPTHI TOPST HA BO3yXe OJIEAHO-TONYOBIM TNIAMEHEM C BBIIACICHHEM
OO0JIBLIIOr0 KOJIMYECTBA TEIIOTHI:

C2H50H + 302 = 2C02 + 3H20

OTUIIOBBIN CIMPT pacCMaTPUBAIOT KaK aJIbTepHATUBHOE OCH3UHY aBTOMOOMIIBHOE TOILIMBO.

4. Hecuopamayusa cnupmos. llpu HarpeBaHUM CIIUPTOB C BOJOOTHUMAIOLIMMHU BEIIECTBAMH
IIPOUCXOJUT OTILEIJIEHUE MOJIEKYJ BOJBL. Jleruaparanus MOKET IPOTEKaTh KaK BHYTPHU OJHON
MOJIEKYJIbI, TAK U MEKMOJIEKYIISIPHO.

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

W3 3TUI0BOTO CUpTa TAKMM CIOCOOOM MOKHO MOJYYUTh 3TUIIEH. MeTaHo B 10100HY10
peaxiuIo He BCTyIaeT.

MesxmonexysipHas Aeruparanus cliupToB IPOUCXOAUT MpH 0oJiee HU3KUX TeMIlepaTypax
(menee 140°C). B aToM citydae 01HA MOJIEKYIIa BOIBI OTIIEILIIETCS OT ABYX MOJICKYI CIIHPTA U
00pa3yIoTCs COeTMHEHUs, OTHOCALIMECS K KIaccy MPOCThIX 3¢UpoB. OHU SABIISIOTCS MEKKIACCOBBIMU
M30MEpaMHU CIIUPTOB.

5. Bzaumooeticmsue ¢ 2ano2eno8000pooHuimu Kuciomamu. CIUPTHL B3aUMOJCHCTBYIOT C XJIOpPO-
1 6poMOBOAOPOAHOM KKCca0TOH. [Ipu 3TOM THapOKCHIIbHAS TPYIIA 3aMEIIAETCSA HA aTOM TajoreHa:

CszOH + HBr = C2H5BI' + H20

IIpumenenune cnupToB. MHOTHE CIUPTHI UCIIOJIB3YIOT IS MTOJIYYEHHUS CIOXKHBIX 3gupoB. 1x
MIPUMEHSIIOT B IUILEBOI IPOMBIIIIEHHOCTH B KAUYECTBE apOMAaTU3aTOPOB, OTAYLIEK U PAaCTBOPUTENIEH, B
napgromepun. MeTaHOI UCIIONB3YIOT Ul TPOU3BOJICTBA (OPMaIbIETH1a, HEKOTOPBIX JIEKAPCTBEHHBIX
BemiecTB. Ero npumeHstoT Takxke B KauecTBE pacTBOPUTEIS JIAKOB U KpacoK. MemaHon ouens 1006um.
OH sBiIsIETCS HEPBHO-COCYAUCTHIM siioM. [Ipu nonaganuu B opranusm ot 5 1o 10mu1 aToro BeniecTsa
HaCTyMaeT Mapajny 3peHHsl BCIEICTBHE MOPAKEHUS CETYaTKU Tia3; 103a 30Mi 1 6osiee BbI3bIBACT
cmepThb. Hanbonee mmpokoe npuMeHeHNE UMEET 3TUIIOBBIN CIUPT. B O0oNbIINX KOJTUYECTBAX €ro
HCIOJIB3YIOT IIPH ITPOU3BOJICTBE CHHTETUYECKOTO KaydyKa. DTUJIOBBIN CIIUPT SBISAETCS PACTBOPUTEIIEM
Y UCXOJHBIM MaTepUaJIoM JJisl IPOU3BO/ICTBA JIAKOB, MEIMKAMEHTOB, TYIIHUCTHIX BELIECTB, U3 HETO
MOJTyYaroT JU3TUIIOBBINA 3pUp, CI0XKHBIE 3(UPBI, KpacUTENU. B MeTuIHE 3TaHO MPUMEHSIOT KaK
Ne3NH(PHUINPYIOIIEee CPEACTBO U PACTBOPUTENH IS MHOTHX JIEKAPCTBEHHBIX opM. B psine ctpan staHON
UCIOJIB3YIOT B KAYECTBE AJIbTEPHATUBHOIO TOIUIMBA JUIS IBUTATENIel BHYTPEHHETO CTOPAHUS.

Bbonbiioe Koau4ecTBO 3TUIIOBOTO CIIUPTA MOTPEOIIAET MUILIEBAsI TPOMBIIIIEHHOCTb.

AJIKOTOJIbHBIE HAIIUTKY MOTYT Ha HEKOTOPOE BpeMsl yIy4lINTh CaMOYYyBCTBUE YyenoBeka. OHU
IIOMOTal0T €My CIPAaBUTHCS CO CTPECCOM U pacciabuThCs, MPUBECTU B PaJJOCTHOE COCTOSIHUE, CHSTh
HanpsDKeHNe, BOJHEHUE, pa3BesiTh TOCKY. Bee aTH 3¢ (dekThI CBA3aHbI ¢ OHOM U TOM ke 0COOEHHOCTHIO
MOBE/ICHUS 3TaHOJIa B OPraHU3Me YeJIOBeKa: OH MOAABIISIET aKTUBHOCTh LIEHTPAJILHOM U
nepupepuyeckoil HepBHOU CHCTEMBI M TEM CAMBIM HAaHOCHUT YEJIOBEKY Bpell, BO MHOTO pa3
MIPEBOCXOIALINI BpEMEHHOE YIIyUlIEHHUE COCTOSHHUS.

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.

UYro takoe pynkponansHas rpynmna? Kakyro rpymnmy aToMOB Ha3bIBaOT THIPOKCHUIBHOM?

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

OxapakTepu3ylTe 53JIEKTPOHHOE CTpOEHHWE THAPOKCHWIBbHOW Tpynmnbel. Kak ocobeHHOCTH
XUMHYECKOTO CTPOCHHSI MPEACIbHBIX OJHOATOMHBIX CIUPTOB OTPAKAIOTCA HA MX (PUINUYECKUX
cBolicTBax?

[IpuBenute Ha3BaHUs U GOPMYJIbI IEPBBIX MATH NPEACTABUTEIEH TOMOJIOIMYECKOI0 psijia
MpeACNIbHBIX OJTHOATOMHBIX cupToB. HazoBute BemectBa. KakoBa o0mias ¢opmysna aikaHoyioB?
[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 OPraHrMYCCKHE BCUICCTBA, MOJICKYJIbBI KOTOPBIX COACPIKAT, 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 o1Ha U3 HENMOJENEHHBIX AMEKTPOHHBIX Map KUCIOPOAA YUYACTBYET B CONMPSIKEHUH €

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.
dbeHon obmaaer 6osiee CUILHBIMU KUCIOTHBIMA 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
HETIOICJICHHOW 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, GeHOIbI pearupyIoT ¢ THAPOKCHAAMH IIEJOYHBIX U
1IeJI0YHO3eMeIbHBIX METAI0B, 00pa3ys COIU — (PEHOIATHI.

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

1.2. BzaumopeiicTBue ¢ MeTalliaMH (IeJJ0YHBIMHA M IIEJI0YHO03eMeJIbHbIMHU)

®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

Hanmnuue OH-rpynmnel B 6€H30JIbHOM KOJIble (OPUEHTAHT MEPBOT0 POJia) 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
OpoMHOIi Bo/10i1 ¢ oOpazoBaHeM Oenoro ocazaka 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 peHonohopmaabaeTUAHBIE CMOJIBI.

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 B3aumonelicTBuM 00paboTKe XJI0pOEH301a H3OBITKOM IIEJIOYH IPU BEICOKOM TEMIIEpaType 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 MOJIYYal0T U3 KaTATMTUYECKUM 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 (eHona, KoTopyro MoxHO monyuutbh u3 1500 r 25 % pactBopa ¢eHomnsTa
Hatpus. KakuM BemecTBoM clieyeT oOpaboraTh uMerommiics pactBop? Hamwmurte ypaBHEeHUE
peakiuu.

2. [ls HeWTpanu3anuy cMecH eHosa U YKCYCHOU KHCIOTHI moTpeboBaiock 23,4 min 20 % pacTBopa
ruapokcuaa Kamus (miotHocTs 1,2 r/mum). [lpu B3amMoneldCcTBHM MCXOIHOW CMECH ¢ OpOMHOI BOJIOM
obpazoBaniock 16,55 r ocanka. KakoB cocTaB ucxoiHo# cmecH (B TpaMMax)?

3. 14,7 v cmecu ¢eHoNa W apoOMaTHYECKOrO YIJIEBOAOpOJa - Tromoiiora OeH3oia obOpaboranm
Oopomuoii Bomo#. Ilpu stom Bemano 33,1 r ocagka. Omnpegenute ¢Gopmylly YIJIEBOIAOPOIA, €CIU
M3BECTHO, YTO MOJISIPHOE OTHOIICHHE ()eHOJa K YIIeBOAOpoay paBHO 2:1. Hamummre cTpyKTypHBIE
(hopMyIIbl U30MEPHBIX APOMATHUYECKUX YTIIEBOJAOPOIOB.

4. Tlpu peiicTBUM METAINIMYECKOr0 HAaTpHsl Ha cMech Maccor 17,45 1, cocrosuyro u3 geHona u 2-
XJIOP3TAHOJIA, BBIIEJINIICSA BOJOPOA B KOJINYECTBE, HEOOXOJUMOM JJIsi BOCCTaHOBIEHU okcuaa meau (1),
Maccoii 14,4 r. Beruncnure MaccoBbl€ J10JIM BEIIECTB B HCXOAHOM cMecH.

5. Kakoit 06beM 9,4 % pactBopa ¢eHosa B 3TaHosne (m1oTHocTh 0,9 r/mit) 1oimkeH nmpopearupoBarhb
C M30BITKOM METAJUIMYECKOr0 HATpHUs, YTOOBI BBLACIMBIIMMCS BOJOPOJOM MOXKHO OBLIO TOJHOCTBIO
KaTAIUTUYECKH TUIPUPOBATH aleTuiieH oobeMoM 2,56 mit (H.y.)?

KoHnTpoJsbHbIE BONIPOCHI:

1. Kakue coenvHeHusi Ha3bIBAIOTCSI MHOTOaTOMHbIMM cniuptamu? denonamu? ApomMaTHUECKUMHU
cnuptamu?

2. YeM OOBSICHUTH, YTO ITUIICHIVIUKOJb U TJIULEPHH - XKHUJIKOCTH, CPABHUTEIBHO BBICOKO KHIISIIHE U
XOpOLLIO pacCTBOPUMBIE B Bozie?

IIpakTHyeckas padora Ne7
«Caoxublie 3¢pupsl. JKupbn»

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

Kap6OHOBLIX KHCJIOT, BBIACHUTb XUMHUYCCKYIO MTPHUPOAY KUPOB, IO3BHAKOMUTECA C UX IPUMCHCHUCM,
MOJIYYCHHUEM U OHOJIOTNYECKOM POJIbIO.
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CaoxHble 3pupbI — 3TO BEIIECTBA, KOTOPBIE 00pa3yrOTCs B Pe3yIbTaTe B3aMMOICHCTBHS
OpPraHUYECKUX WU KUCIOPOCOAEPKAIIMX HEOPTaHUYECKUX KUCIIOT CO CIIUPTaMH (peaKuu
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 3pupbl — KUAKOCTH, 001a1aolue NPUATHRIMUA (PPYKTOBBIMU 3aniaxaMu. 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 OTHOOCHOBHBIX KUCIIOT U BBICIIUX OJHOATOMHBIX CIIMPTOB — OCHOBA
MIPUPOIHBIX BOCKOB. Bocku He pacTBopsitoTcs B Boje. X MOkHO (hOpMOBaTh B HArPETOM COCTOSIHHH.
[Ipumepamu KUBOTHBIX BOCKOB MOT'YT CIIYKUTh MUEIUHBIN BOCK. [[4eIMHBIN BOCK COAEPKUT CIOKHBIN
3(up NaTBbMUTHHOBOM KHUCIOTH U MUPHITHIOBOTO criupTa (MupumrmanasMutar): 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 — pacuieiieHne CI0XKHOT0 3Gupa Mpu IeHCTBUU BOJIBI ¢ 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 OMbLIIEHHEM CIIOKHOTO dupa.

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
UCTOJIB3YIOT B Map(hIOMEPUH U MUIIEBOI MPOMBIIUIEHHOCTH. CIIOKHBIE 2(DUPBI 4aCTO CITYyKaT
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 2PUpa MEXTY TITUIIEPUHOM U KUPHBIMH KHCIIOTaMHU, U TAKUM 00pa3oM
BIIEPBBIE CUHTE3UPOBAJ JKHP.

BriepBbeie XMMHUECKHI COCTAB KUPOB OMPEEINI B Hauaie MPOIUIOro Beka (hpaHIly3cKuit
xuMuK Muiesab ke lleBpénb, OCHOBOMOJIOKHUK XUMHUU KUPOB. [[eHCTBYSI BOJHBIMH pacTBOpaMu
KHUCJIOT U IIeJI0YeH Ha pa3InyHbIe KUPBI, OH MOJYUUII B PE3YJIbTATE PEAKIIMHU THIPOIN3a (OMBUICHHUS )
oTkpsITHIN eme [leene rmunepun
Y HEMU3BECTHBIE paHEe XMMUYECKHUE COETMHEHUS — PA3JIMYHBIE )KUPHBIE KUCIOThl, MHOTUM U3 KOTOPBIX
OH U Jai Ha3BaHusA. A «cnankoe macio» llleene 1lleBpénpy Ha3Bad rULIEPUHOM.

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

JKuppl, Kak 3TO HEe YIUBUTENHHO, TOXKE OTHOCATCS K CIOXKHBIM ddupam. B ux o6pazoBanuu
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

XuUMHYECKHE CBOVICTBA :KUPOB

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 HenpeIeabHbIX coenHeHr. OHM 00eCIBEUNBAIOT OPOMHYIO BOAY, BCTYIAIOT B JIPyTHe
peaknuu npucoeauHeHus. Hanboliee BakHas B MPaKTHYCCKOM IUIAHE PEaKIUs — THIPUPOBAHUE KUPOB.
IM'uapupoBaHueM KUAKUX KHUPOB MOTYYAIOT TBEPABIC CI0KHBIE 23GUphl. IMEHHO 3Ta peakIus JSKHT B
OCHOBE IMOJyY€HHUs MapraprHa — TBEpPOTro KUpa U3 paCTUTEIbHBIX Mace.

1. Tuoponus
B 3aBucuMocTH OT ycia0BUM TUIPOIN3 ObIBACT:
Boanwrii (6e3 kaTtaausaropa, Mpy BEICOKUX TEMIIEPATYPE U IaBJIICHHUH ),
KucioTHbli (B IPUCYTCTBUU KUCIOTHI B KAYECTBE KaTaIN3aTopa),
@epMeHTATHUBHBIN (IIPOUCXOUT B )KMBBIX OpraHU3MaXx).
[lemounoii (Tmoa AeMcTBUEM IIEIIOUEH).
Mp1na — HaTpueBbie uin KanueBbie coin 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, @ TAK)KE THIPOKCH] HATPHS WJIM KAJIBIIMHUPOBAHHAS COJIa.
PacTuTensHBIe Maciia mpeaBapuTEILHO OABEPTralOTC THAPOTSHU3AIINH, T. €. UX IPEBPAIaloT B
TBep/IbIe )KUPBI. [[pUMEHSIIOTCS TaK)Ke 3aMEHUTEIH JKUPOB — CHHTETHYECKHE KapOOHOBBIC JKUPHBIC
KHUCJIOTBI C OOJIBIIICH MOJICKYJIIPHON MacCOH.

buojornyeckas poJjb JKUPOB

Kupbr HaMm HE0OXO0IUMBI, TOYHO TaK ke, KaK OCJIKU U yIIeBOAbl: OHU UCTOUHUK YHEPTUHU U
HOCUTEJIM HE3aMEHUMBIX BellleCTB. I nepBbie cpe/ii HE3aMEHUMBIX - )KUPHBIE KUCIOThHI C HECKOJIbKUMHU
JBOMHBIMH CBSI3SIMU B MOJIeKyJie. Eciy opranu3m JUIIUTh UX, 3aMEIJTUTCSL PA3BUTHE OPTaHH3Ma B
1esoM, Oy/IeT yrHeTeHa perpoayKTHBHAS (DYHKIIHMS, HAYHYTCS TPOOJIEMBI CO 3I0POBbEM. Y JIeTel KUPBI
Y BOBCE CJTY’KaT IJIABHBIM CTPOUTEIBHBIM MAaT€pUAJIOM JIJIsl pa3BUBarolerocs Mo3ra. Hakounerr, miembrii
Psi HEOOXOAUMBIX BUTAMUHOB PACTBOPSETCS TOJIBKO B JKMpax U 0€3 HUX HE YCBAHBAECTCSI OPraHU3MOM.
JKuphb! BBIMOJTHSIOT pa3inyHble PYHKITUU:

e CTpoOHUTENbHAs (BXOMSIT B COCTaB KIIETOYHBIX MEMOPaAH);

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

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

e perynupyromias (0OMeH BEIIeCTB 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 cieayromero aus. s npenoTBpaliieHus ero
MIPUMEHSIOT aHTHOKCUIAHTBI.

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

Becbma BayKHBIMHU SIBJISIFOTCS peaKIiy MojiuMepu3anuu Macen. [1o aTomy npusHaky
pacTuTeNbHBIE Maciia JACJSIT Ha BRICHIXAIOITUE, TIOTYBBICHIXAIONME U HEBBICHIXatoIKe. Brichixarorue B
TOHKOM cJioe 00pa3yroT OjiecTsiue TOHKHE TIeHKH. Ha ’TOM 0CHOBaHO HCIIOJI30BAHHUE ATHX Macel IS

—_— 0 N =
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MIPUTOTOBJICHUS JJAKOB U Kpacok (JibHsIHOE). K momyBhIChIXatOUM OTHOCSTCSI, HATIPUMED,
IIOJICOJTHEYHOE, a K HEBBICBIXAIOIIUM OTHOCUTCS OJIMBKOBOE, COJEPIKALIEE MAJIO HEIIPEAEIbHBIX KUCIIOT.

KoHTposibHbIE BONIPOCHI:

Yro Ha3BIBaCTCS KUpPaAMM?

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

Uto Takoe rugpupoBaHue xupa?

Urto Takoe peakiusi OMbUICHHS?

KakoBbl ¢GyHKIIUM )KUPOB B OpraHu3Me?
Uro 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
(YHKIIMOHATBHBIC TPYIIIBI: aMUHOTPYTINA U KapOOKCHIIbHAS TPYTITIA.

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 OumnonsapHbix 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 IIEJOYEH:

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

TIALKH (Cynb(aT TITUIUHNAS)

5. Drepudukanus

6. Konnencanus.

['pynna —CO—NH— Ha3biBaeTca aMUuHON IPyNIoON, a 00pa3yrorecs MoIuMepsI -
noJMamMuamu.

[TonmmamMuapl 0-aMUHOKHUCIIOT HA3bIBAIOTCS MENTHAaMH. B 3aBUCHMOCTH OT YKCIIa OCTaTKOB
AMUHOKHCIIOT Pa3IMYatoT JTUTICTITU B, TPUTICTITHIBI, TTOUIENTHIBL. B TaKuX COeTMHEHUSX TPYIIITH —
CO—NH— nHa3bpIBalOT NENTUAHBIMU pyIIaMu, a cBI3b C—N - IeNTUAHON CBS3bIO.

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

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,
BOZIOPOJIa, KUCIIOPO/a, CEPHI B a30Ta. B cocTaB HEKOTOPBIX OeIKOB BXOAUT (pochop, a TakKe KATHOHBI
METaJIJIOB.

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

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

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

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

K nmentunam oTHOCSTCS:

1. [lenTuaHble AHTUOMOTUKH (TPAMULIUINH S).

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

3. HeliponnenTumapi.

B 3aBucuMocTH OT CTPOEHUS Pa3IUYarOT MPOCTHIE U CJIOKHBIE OCIKH.

1. IIpocTbie GeJIKH COCTOST TOJBKO U3 OETKOBOW YacTH.

2. Cl1o:kHbI€ UMEIOT HEOEIIKOBYIO YacCTh.

Ecnu B xauecTBe HEOECITKOBOI YaCTH UCIIOIB3YETCS YTIEBO/, TO 3TO INIMKONMPOTEUAbI.

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

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

benku nmeroT 4 OCHOBHBIX CTPYKTYPBI: IEPBUYHYIO, BTOPUYHYIO, TPETUUHYIO, YETBEPTHUHYIO.
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1. Tlon mepBUYHOM CTPYKTYPOM TOHUMAIOT MTOCJIEI0BATEILHOCTh AMUHOKHUCIIOTHBIX OCTATKOB B
nosiMnentTuaHou nenu. OHa yHUKaIbHA JUIs J1'000ro Oeska u ornpeneiseT ero Gopmy, CBOWCTBA U
¢byHKIMN.

3HAYUTENIBHOE COBIAJICHUE MIEPBUYHON CTPYKTYPBI XapaKTEPHO sl OEIKOB, BHITOTHSIOIIUX
cxoaHble (YHKITMH. 3aMEeHA BCETO JIMIIb OJTHON aMHHOKHUCIIOTHI B OHON U3 IIENeH MOXKET U3MCHHUTD
¢byHKIMI0 MoJekynbl Oenka. Hanmpumep, 3aMeHa riiyTaMMHOBOM KUCJIOTHI HA BAJIMH MIPUBOJUT K
00pa30BaHMI0 aHOMAJIHHOT'O TEMOTJIOOMHA U K 3a00JIeBaHUI0, KOTOPOE HA3BIBACTCS
CEPIOBUIHOKIIETOYHAS aHEMUSL.

2. BropuuHasi CTPYKTYpa — yIOPSAJ0UYEHHOE CBEPThIBAHUE MOJIMIIEIITHIHON LIEMU B CIIUPaIb
(uMeeT BUJ pacTSHYTOI NPYKUHBI). BUTKH criupaiu yKpeIuisitoTcsl BOJOPOAHBIMU CBS3SIMH,
BO3ZHUKAIOIIMMH MEXTy KapOOKCHUIIBHBIMU TPYIaMu U amuHOTpymmamu. [Ipaktuaecku Bce CO- u NH-
IpyNIbl IPUHUMAIOT YY4acTUE B 00pa30BaHUU BOAOPOIHBIX CBSI3EH.

3. TpeTuuHasi CTPYKTYpPA — YKIIAJKa MOJUNEITHIHBIX IIETIeH B TII00YIbI, BO3HUKAIOIAS B
pe3ylibTaTe BOSHUKHOBEHUS! XUMHUUYECKUX CBsI3eH (BOJOPOIHBIX, HOHHBIX, IUCYIb(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 MOJIEKYJI0M CBOEH MPUPOHON CTPYKTYphI Ha3bIBaeTCs AeHaTypanueii. Ona
MOXET BO3HUKHYTD IPU BO3JIEUCTBUH TEMIIEPATYPHl, XUMHUUYECKUX BEIIECTB, IPU HATPEBAHUHU U
O0JTy4eHHH.

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

CeprnoBUIHOKJICTOYHAS] aHEMUS — 3TO HACJICJICTBEHHAS 0OJIE3Hb, IPU KOTOPOU IPUTPOIIHTHI,
Y4acCTBYIOIINE B IEPEHOCE KUCIOPO/a, BHITIIAIAT HE B BUJIE AUCKA, 2 MPUHUMAIOT (hopmy cepra.
HenocpeacTBeHHON PpUYMHON U3MEHEHUST (DOPMBI SIBJISIETCS HEOOIBIIIOE M3MEHEHUE XUMUIECKON
CTPYKTYpBI FeMOTJIOONHA (OCHOBHOTO KOMIIOHEHTA 3PUTPOIIUTA).

CUMITOMBI: TIOTEPS TPYAOCTIOCOOHOCTH, TTOCTOSIHHAS OT/IBIINIKA, YYAIIEHHOE ceplieOneHue,
MMOHUKEHHBIN UMMYHUTET.

OHUM U3 MPU3HAKOB CEPIIOBUIHOKICTOUYHON aHEMHUH SIBIISIETCS KEITH3HA KOXKHBIX TOKPOBOB.

KoHnTposbHbIe BONPOCHI:

UYro npencrasisioT coboit 6enku?

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

YTo mpoucxoauT NpH rusiponuse oenka?

Urto Ttakoe nenatypanus 0enka?

UYro Takoe peHarypauus oenka?

KaxoBsl ¢pyHKIIMN O€1KOB B Opranuzme?

NNk wh =

IIpakTnyeckas padora Nel(
«Ilimacrmaccesl. Kayuyku. Bosiokna»

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

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

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

CoeaunHeHus, U3 KOTOPHIX 00pa3yrTCs MOJTUMEPHI, HA3bIBAIOTCS MOHOMEPAMMU.

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

MoHoMepbI — HU3KOMOJIEKYJISIPHBIC BEIIECTBA, U3 KOTOPBIX 00Pa3yrTCs TIOJIUMEPHI.

CreneHb MOJTUMEPHU3ANMH — YHCIIO, TTOKA3BIBAIOIIECE KOJTHMYECTBO PJIEMEHTAPHBIX 3BEHHEB B
MOJIEKYJIE MTOJINMEPA.

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

Knaccupukanus mojsumepon

[Tonumepsl, MAKPOMOJIEKYJIBI KOTOPBIX MIOCTPOCHBI CTPOTO OMPEICICHHBIM 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 TCHHOCTOﬁKOCTBIO; OHHN CHOCO6HBI KpI/ICTaJIJII/I3OBaTI)C$I, B OTJIMYHUC OT HeperﬂﬂpHBIX.

Kaaccndukanus no crpykrype

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

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

NOAUIMUNIEH HUZKO2O
oasnenust, Kanpou

JInHelHbIe — MaKpOMOJIEKYJIbl COCTOSIT U3 MOCIEI0BATEIbHOCTH MOBTOPSIOIIUXCS 3BEHBEB C
OOJBIITUM OTHOIIIEHUEM JUTHHBI MOJICKYJIBI K €€ TIOTIEpeYHOMY pa3mepy (IeJUTI0I03a, MOTUITHIICH
HU3KOTO JaBJIEHUS, KallPOH).

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

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

Kaaccndukanus mo nponcxoxaeHuro

ITo CHOCO6y IMMOJTYUYCHHS TOJIUMEPHI ACTIATCA Ha: NPUPOAHBIC, CHHTCTUYECCKHE U
HCKYCCTBCHHBIC.
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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
*  HaAMypaIvbHblLL WeTK e HalOH
e BUCKO3A
e JlABCaH

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

ap.).

CunreTnyecKHe MOJMMeEPHI MOJIYYaIOT MOJHOCTHI0 XUMUYECKUM IYTEM B PEaKIMIX
MOJIMMEPU3AIUH | MTOJIMKOHICHCAMH (TIOTUATHIICH, ITOJIMXJIOPBUHILII, (PEHOI-(hOpMabICTHIHBIE
CMOJIBI, METHJIMETAKpUIIAT U T.11.). He uMeroT aHamoros B mpupo/ie.

HckyccTBeHHBIE — MTOTYYAIOT MOIU(BUKALMEH HATYPAITBHBIX TOJUMEPOB (BUCKO3a —
MoaupuIMpoBaHHAs LIEITUTIONI03a, pe3Ha —MOU(UKALIUS HATyPAIbHOTO KayuyKa).

Kaaccndukanus no XuMu4ecKkoMy xapakrtepy

ITo XUMHYCCKOMY XApPaKTEPY U COCTABY IMOJIMMCPLI U XUMHUUYCCKUEC BOJIOKHA OBIBAIOT:
HOJII/IC)(bI/IpHI)Ie, MOoJIMAaMHUAHBIEC, 3JIECMCHTOOPraHU4Y€CKUE (HanpuMep, erMHHﬁopFaHquCKHe

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

HonurgupHbie MOJUMepPbl — COIEPKAT TPYNNY CIOXHBIX 3¢upos -COO-.
[HoaumamuaHbie NOJUMeEPbI — COAECPKAT NeNTUIHYIO CBs3b -CO-NH,-.
DJ1eMEHTOOPraHN4YecKue MOJTUMePbl — COJEPKAT ATOMBI IPYTUX XUMHUECKUX JIEMEHTOB

(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. cdeT peakiuu 3amereHus. [lpu
ITo6o4HbIE NPOAYKTHI, KAK PABUJIO, HE 3TOM 00pa3yeTcs HU3KOMOJIEKYJIAPHBII
o0pa3yrorcs. MO0O0YHBI MPOAYKT.

Tonusmunen, nonunponuiex u op. Denonghopmanvoecudnas cMoad, KanpoH

Ionumepu3anusi — mpoiecc 06pa3zoBaHUsl BBICOKOMOJIEKYJISIPHOTO BeleCTBa(IIOIMMEPa)
MyTéM MHOTOKPATHOT'O IPUCOEAUHEHUS MOJIEKYJI MOHOMEpA K aKTUBHBIM LIEHTPaM B pacTyllei

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

MIPOTEKAIOIINN TT0 MEXaHU3MY 3aMEIICHUS U COMTPOBOKIAIONIUICS BBIICTICHHEM TOOOYHBIX
HU3KOMOJIEKYJISIPHBIX MTPOIYKTOB (OOBIUHO 3TO BOJA).
CBoiicTBa NoJ1MMEpPOB

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

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

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

Hanpumep, ¢heHondopMaibaeruaHbie CMOJIbI, IOJIMYPETaH.

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

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

Du1acToMepbl — 00JIaJaI0T BEICOKOAIACTUYHBIMU CBOWCTBAMHU B IIIMPOKOM MHTEpBAJIE
TEeMIIepaTyp.

Hanpumep, HaTypaJIbHBIN Kay4yK.

Ionumepu3anusi H NOJTHKOHAEHCAIIMS

IMonumepu3zamus

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

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

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

XapakTepHble NIPU3HAKH MOJIMMEPU3ALHH.

B ocHoBe monmmMepu3aIum JeKAT peakuus NpucoeIMnHeHUs .

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

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

[Tponecc 0Opa3oBaHUs BHICOKOMOJICKYIISPHBIX COSTMHEHUN TTPU COBMECTHON TTOJTMMEPU3AIIAH
JBYX WK 00Jiee pa3IM4YHbIX MOHOMEPOB Ha3bIBAIOT COMOJIUMeEpHU3aIUei.

KoHTpoJibHbIE BOIPOCHI:
Uto Takoe noaumMepnl?

Ha xakue rpynmsl AensTcsl HOIUMEPHI?

JlaTb onpeniesnieHre miacTMaccam.

JlaTtb onpefienieHre peakiuy MoJIMMEpPU3alluy U MTOJIMKOHIEHCALUH.
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
«Ilepunoanyecknii 3akon u [lepuoanyeckasi cucreMa XuMudeckux jementon ..
MenpaeieeBa»

ean: PaccMoTpeTs B3aMOCBS3b COCTaBa U AIEKTPOHHON CTPYKTYpPbl aTOMOB XUMUYECKUX
3J1IeMeHTOB ¢ ux nosiokenueM B IICXD J[.1.MenzaeneeBa, NepuoJU4HOCTb PACIOI0KEHUS HIIEMEHTOB U
M3MEHEHHE AIIEKTPOHHBIX KOH(PHUTypaHuidi UX aTOMOB, OTBEYAOIIEE IEPUOAUNIHOCTH U3MEHEHHS UX
CBOMCTB; 3HAUEHHE MEPUOINYECKOI0 3aKOHA JJISl pa3BUTHUS HAYKU U JUAJICKTUKO-MaTepUalIbHOTO
MTOHUMAaHHUS IPUPOJIBIL.

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

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

EcrecTBeHHBIN psijl XUMUYECKHUX JIEMEHTOB — PsiJT XUMHUYECKUX 3JIEMEHTOB, BEICTPOSHHBIX 110
BO3PACTAaHUIO YHCIIa TPOTOHOB B SPAX UX aTOMOB, WJIH, UTO TO K€ CaMO€, 10 BO3PACTAHUIO 3apsi/I0B
siiep ATUX aTroMOB. [1opsIKOBBIN HOMED JIEMEHTA B 3TOM PSly PaBEH YHUCITY MPOTOHOB B siApE JTH0O0TO
aTromMa 3TOT0 dJIEMEHTA.

Tabnuia XuMUYECKHUX JIEMEHTOB CTPOUTCS TYTEM «pa3pe3aHus» €CTEeCTBEHHOTO psijia
XUMHUYECKHUX 3JIEMEHTOB Ha MePHOAbl (TOPU30HTAIBHBIE CTPOKH TA0JIHUIIbI) U O0BEIUHEHUS B TPYIIIIHI
(BepTHKAIBHBIE CTOJOIIBI TAOJIMIIBI) DIIEMEHTOB, CO CXOIHBIM JIEKTPOHHBIM CTPOCHHEM aTOMOB.

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

["pymIibl KOPOTKOTIEPUOTHON TAOIHUIIBI IETSTCS HAa TIOTPYIIHI (IJIaBHbIE U MOOOYHbIE),
COBMAAIONTUE C TPYNIAaMU JJIMHHOTIEPUOTHON TAOJIHIIBI.

YV Bcex aTOMOB 3JIEMEHTOB OAHOTO MEPUOJa OJJMHAKOBOE YUCIIO AIEKTPOHHBIX CIIOEB, PaBHOE
HOMEpY nepuoa.

Yucro a5meMeHToB B nepuojax: 2, 8, 8, 18, 18, 32, 32. boabIIMHCTBO 371€EMEHTOB BOCBMOIO
MepUO/Ia MOTYYEHbl UCKYCCTBEHHO, MOCIEIHHUE 3JIEMEHTHI 3TOTO MEPUO/IA €lIe HE CUHTE3UpOBaHbIl. Bee
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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 TPy, KaXaas U3 KOTOPBIX ACTUTCS Ha JBE
MOArpyHIb (TJIaBHYIO U MOOOYHYIO), B JUTMHHOIIEPUOJHON TabIUIlE — IIeCTHAALATh TPYIII, KOTOPhIE
HyMEpPYIOTCS puMcKkuMu niudpamu ¢ OykBamu A wim B, Hanpumep: 1A, 11IB, VIA, VIIB. I'pynma TA
JUTMHHOTICPUO/THOM TaOJIMIIBI COOTBETCTBYET IIABHOW MOATPYIIIE IEPBOM TPYIIITBI KOPOTKOIIEPUOTHOM
Tabuiel;, rpynmna VIIB — moGouHol moArpyIine celbMOi TPYIIIbL: OCTalbHbIE — aHAJIOTHYHO.

XapakTepuCTUKU XUMHUYECKUX 3JIEMEHTOB 3aKOHOMEPHO U3MEHSIIOTCS B TPYIIAX U NEPUOIaX.

3ananus
1. VYka3arp 3JI€MEHT, B aTOME KOTOPOTo: a) 25 mpoToHOB U 13 31eKTpoHOoB, 0) 41 mpoToH u 20

AJIEKTPOHOB.

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

3. HasBath 1Ba 3€eMeHTa, B aTOME KOTOPBIX: @) 3 SHEPreTHYecKuX ypoBHs, 0) 5
SHEPreTUYEeCKUX yPOBHSI.

4. Ha3zoBuTe 371€MEHTHI, UMEIOIINE CICTYIONINE YIEKTPOHHbBIE (POPMYJIBI:
a) 1s22s22p63s23p5,
0) 1s22sz2p63sz4sl,
B) 15°2s72p°3s?3p®4s?3d'4p®ss'4d’.

5. VYkazarb MECTOIOJIOKCHHE JIEMEHTOB B [lepnoindeckoil cucTeMe XUMUYIECKUX AJIEMEHTOB
J.1. MenpeneeBa, HaUIIUTE FICKTPOHHBIE (DOPMYJIIBI AaTOMOB JJAHHBIX 3JIEMEHTOB: a) Ne37,
0) Ne30, B) Ne24, r) Ne50.

6. Yem CXOAHBI M YEM OTIIMYAIOTCS IO COCTaBY U30TOIIBI: a) 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. Ywucno MonbITOK Kiaccu(UKauu XuMUIecKux 3eMenToB Jo .. MenzaeneeBa, cunras

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

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

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

npenmectseHHUKOB J[.1. MeHneneena.

UTo MON0KUI B OCHOBY KIaccH(PHUKAIMU XUMUYIecKuX dneMeHToB J[.M.Menneneen?

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

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

Koro JI..MeHnaeneeB Ha3bIBall «YKPEMUTEIIMMI MIEPUOAUUECKOTO 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
TakkKe ux rpadudeckux n3oopaxkenuii. OTpadboTaTh OCHOBHBIC TIOHSATHUS: «IJIEKTPOHHOE 00JIAKO»,
«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)

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

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

XHMHUYECKHIi 3JIeMEeHT — Bl aTOMOB (COBOKYITHOCTh aTOMOB) C OJIMHAKOBBIM 3aps/I0M sijipa (C
OJIMHAKOBBIM YHCJIOM IIPOTOHOB B SpE).

H30T0N — COBOKYITHOCTH ATOMOB OJTHOTO JIEMEHTA C OJJMHAKOBBIM YHCJIOM HEUTPOHOB B sIApe
(MM BHJT aTOMOB C OJJMHAKOBBIM YHCJIOM IIPOTOHOB M OJIMHAKOBBIM YMCIIOM HEHTPOHOB B si/Ipe).

Pa3nble H30TONBI OTIMYAIOTCS IPYT OT APYyra YUCIOM HEHTPOHOB B sIpaxX UX aTOMOB.

O603HaueHue OTAEIBHOTO aToMa UM U30TOIIA.

AToMHAasi OpOUTAJIb — COCTOSTHUE JIEKTPOHA B aTOME. Y clIOBHOE 0003HaYeHue opouTanu — [1.
Kaxxnoii opOuTaii COOTBETCTBYET AJICKTPOHHOE 00JIAKO.

OpOuTanu pealbHbIX aTOMOB B OCHOBHOM (HEBO30YKJICHHOM) COCTOSIHUU OBIBAIOT YETHIPEX
THUIIOB: §, p, d U f.

OpOuTanu 0AHOTO CJI0si 00Pa3yIOT FJIEKTPOHHBIH («IHEPreTHYecKnii») YpoBeHb, HX YHEPTHH
OJIMHAKOBHI Y aTOMa BOJIOPOJIA, HO Pa3IMYarOTCs y APYTUX aTOMOB.

OnHOTHUITHBIE OPOUTANIN OJJHOTO YPOBHS TPYIIHUPYIOTCS B 3J1€KTPOHHbIE
(3HepreTru4ecKme) O ypOBHHU:

S-TIOJTyPOBEHB (COCTOMUT U3 OJTHON s-OpOUTaNIN), ycI0BHOE 0003HaueHue — .

Pp-TIOAYPOBEHB (COCTOHT U3 TpeX p-opOuTaneit), ycioBHoe o6o3Hauenue — [T

d-TIoJTlypOBEHb (COCTOMT U3 TAATU d-opbuTaneit), ycaoBHoe o0o3HaueHue — LTI T

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

OHepruu opouTasel 0JHOro NOYPOBHS OJJUHAKOBBI.

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

OO11ee yKcao NOypOBHEH Ha OJTHOM YPOBHE paBHO HOMepY ypoBHs n. Ob1iee yucio opouraien
Ha OJIHOM ypOBHE PaBHO 11°. COOTBETCTBEHHO STOMY, 00IIIee UHCII0 00TAKOB B OXHOM CIIOE PABHO
TaKxke n’”.

O603nauenus: O — cBoboanast opOuTans (6€3 3JeKTPOHOB),

e - OpOMTANH C HECTIAPEHHBIM AJIEKTPOHOM,

— opOuUTaIk C IEKTPOHHOU MapoH (C IBYMS dJIEKTPOHAMHU ).

[Topsimok 3amosHEHUS SJIEKTPOHAMHU OpOUTaliell aToMa OIpeeNsieTcsl TpeMs 3aKOHaAMH PUPOJIbI
(popmynupOBKM AaHBI B IPUIIOKEHUH 2):

BaJjieHTHBIE 3J1eKTPOHBI — IEKTPOHBI aTOMa, KOTOPbIE MOTYT IPUHUMATh y4acTUE B
00pa30BaHNM XMMUYECKHX CBs3€i. Y M000ro aTomMa 3TO BCe BHEIIHUE YJIEKTPOHBI IUTIOC T€
MIpe/IBHELTHUE 3JIEKTPOHBL, SHEPTHsl KOTOPBIX OoJiblle, yeM y BHeIIHUX. Hanpumep: y aroma Ca
BHEIITHHE SMCKTPOHBI — 45, OHM )K€ U BaICHTHBIE; Y aToMa Fe BHEIIHYE 2IIeKTPOHBI — 457, HO y HEro
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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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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 — FeSOy4 + 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(Cl
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
rugpokerga: 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. Ocyl1ecTBUTh NPAKTUUECKHU CIEAYIOIINE IPEBPALLICHU:
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.



