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IHosicHUTEJIHLHAA 3aIIUCKA

[Iporpamma kypca xumuu 10 — 11 knacca cocraBieHa Ha OCHOBE:

denepansHoro 3akoHa "OO6 obOpazoBanmm B Poccuiickoit demeparuu’ ot
29.12.2012 N 273-D3;

(denepanbHOrO KOMIIOHEHTA TOCY/ITAPCTBEHHOTO CTaHAApTa CPETHETO OOIIETo
oOpa3oBaHus;

denepanbHOTO TIEpEeYHS YYEOHWKOB, PEKOMEHIOBAHHBIX (IOMYIIEHHBIX)
MuHucTepcTBOM 00pa30BaHMs K MCIOJIb30BaHUIO B 00pa30BaTeIbHOM MPOIECCE B
00pa30BaTeNbHBIX YUPEKICHUSAX, PEATU3YIOUUX 00pa3oBaTeIbHbIE MPOTPAMMBI
oO1iero oopa3oBaHus;

npuMepHoM mporpamMmbel U3 cOopHuka ([IpumepHbie mMporpaMMbl 1O
yueOHbIM mpeameTam. Xumus, 10-11 kmaccel. M. Ilpocsenienne, 2012)

aBTopckoil mporpammel O.C. I'abGpuensHa, coorBeTcTBytoleid deneparbHOMY
KOMITOHEHTY TOCYAapCTBEHHOTO CTaHIapTa OOIIero oOpa3oBaHUS U JOMYIICHHON
MunucrepcTBoM 00pa3oBanus U Hayku Poccuiickoit deneparum,

OCHOBHBIMH BOIIPOCAMH XHUMHUU SIBJISFOTCS M3YYCHHE COCTaBa M CTPOCHUS
BEIIIECTB, 3aBUCUMOCTH WX CBOMCTB OT CTPOCHHS, KOHCTPYHPOBAHHE BEIIECTB C
3aJaHHBIMA  CBOMCTBaMH, HCCIICJOBAHHE 3aKOHOMEPHOCTEH  XHUMHUYECKHUX
MPEBpAIICHUA W TyTeH YIpaBiICHUS HWMH B IEJSIX IIOJYYCHHS BEIICCTB,
MaTepUasoB, SHEPTUH.

B ocHOBY Kypca MoJI0’KeHbI UJIeu:

MaTEpPUAIBHOTO €IUHCTBA BEIECTB MPHUPOJbI, 00YCIOBICHHOCTH CBOWCTB
BELIECTB UX COCTAaBOM U CTPOEHUEM;

MO3HABAEMOCTU CYIIHOCTH XHUMHMYECKHX TMPEBpPAlICHUNH C [OMOIIbIO
HAyYHBIX METOJIOB.

Ienamu uszyuenun xumuu ¢ cpeoHeil WiKoe A6AAIOMCA.
® BHJCHHC W TIOHMMAaHHE 3HAYUMOCTH XHMHUYCCKUX 3HAHUW I KaXIOTro

YJieHa COIlMyMa; YMEHHE OLIEHWBaTh pa3inyHble (aKTel W SBICHUS,

CBSI3aHHBIE C XUMHUYECKUMH OObEKTaMH W TPOIEecCaMd Ha OCHOBE

OOBEKTUBHBIX KPUTEPUEB H  OMNPEHCIEHHONW CHCTEeMBbI IICHHOCTEH,

dbopMynupoBaTh U 000CHOBBIBATH COOCTBEHHOE MHEHHE U YOCKIICHUE,

® [IOHUMAaHUE POJM XUMUU B COBPEMEHHOUN €CTECTBEHHO-HAYYHOW KapTHHE

MHUpa U MCMOJIb30BaHNE XMMUUYECKUX 3HAHUU i1 OOBSICHEHUS OOBEKTOB U

MIPOLIECCOB OKPYKAIOWIEH JEUCTBUTEIBHOCTH — MPUPOIHOM, COLMATIBHOM,

KYJIETYPHOU, TEXHUYECKON CPENBL;

e (dopMHupOBaHHWE Yy CTapIICKIACCHUKOB TIPH M3yYCHWH XWMHH OIIbITa

MO3HAHWS W CaMOTO3HAHWSI C MOMOIIBIO KITFOUEBBIX KOMIIETEHTHOCTEH

(KJTFOUEBBIX HABBIKOB), KOTOpHIE HWMEIOT YHHBEPCAIbHOE 3HAYCHUE IS

pa3MUYHBIX BUAOB JEATEIBHOCTH, — IIOMCKa, aHajdu3a u o0paboTku
uHOpMaIK, W3TOTOBICHUE WH(POPMAIMOHHOTO TPOAYKTAa U  €r0
MPE3CHTAlH, TNPUHATUS PCLICHUH, KOMMYHUKATHUBHBIX  HAaBBIKOB,

Oe3omacHOro OOpaIeHusi C BEIIeCTBAMHU, MaTrepuajaMu M TMPOIECcCaMH B
MOBCEAHEBHOM XKU3HU U MPO(HECCHOHATLHOMN TSI TEIbHOCTH.
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[Iporpamma 1o XUMUU TSI TIOJTHOTO CPeHEro 00pa3oBaHMs COCTaBIICHA U3
pacyeTa 4acoB, yKa3aHHBIX B 0a3MCHOM IUiaHe (Kypc paccuuTaH Ha 2 yaca B
Henenmo B 10 kitacce u 2 yaca B Hezelnno B 11 kiacce).

ConepxaHue MpOrpaMMbl BKJIIOYAET OCHOBBI 0OIeH, HEOPraHUYECKOW u
OpTraHUYECKON XHUMUHU.

B crpykrypupoBaHMM Kypca OpPraHMYECKON XHWMHM BHAyajle JaroTCs
KpaTKHe CBEJICHUS O CTPOCHHH, KilacCU(PHKAIMK, HOMEHKJIAType OpPraHUYeCKHX
BEILIECTB, 0COOCHHOCTAX PEaKIUil ¢ uX yuyactuem. Takas BO3MOXHOCTb MOSIBJISIETCS
IIOTOMY, 4TO B 9 Kjacce€ OCHOBHOW IIKOJIBI YYaIlMECs YK€ IOIYYUIIM HEKOTOPOE
MpeCTaBICHUE 00 OPraHUYECKUX BEIIECTBAX.

ChopmupoBaHHbIE TakuM OOpa3oM TEOPETHUECKHE 3HAHHS  3aTeM
pa3BUBalOTCI Ha OoraToM (aKTOJIOTHYSCKOM MaTepHayie MPU PACCMOTPECHUU
KJIACCOB OPTaHUYECKUX COEAWHEHUN, KOTOPBIE PACCMATPUBAIOTCS B IMOPSJKE HUX
YCIIOKHEHUS: OT 0o0Jiee MPOCTHIX — YIJIEBOJOPOAOB 10 Hanbojee CIOXKHBIX —
OWOIMONMMMEPOB. ITOT TOJXOJ TMO3BOJIIET TIyOX,e HU3YyYUTh OPraHHUYECKHe
BEILIECTBA.

Nnes o Bemymied poiu TEOPETUUYECKUX 3HAHUM B IMPOILECCE H3YUYCHUS
OoraTeiiliero Mupa BEIIECTB M PEAKIUN Kypca «OpraHUYecKas XUMHUS» cTaja
OCHOBOM KOHCTPYMPOBAaHMS U Kypca «oOmias xumusi». Ha 6aze oOmmx NmoHSTUH,
3aKOHOB M TEOPUH XHUMHH Y CTaplICKIACCHUKOB (OPMHUPYETCS IEI0CTHOE
IPEACTAaBICHHE O XMMHYECKOW Hayke, O €€ BKIaAe B EIUHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MHUpA.

Kypc o6mieir xumun uzyvaercs B 11 kiacce m HampapiieH Ha MHTETPaLlUIO
3HAHUM Yy4YalIuXCs II0 HEOPraHMYECKOM M OpPraHWYEeCKOM XMMHH Ha CaMOM
BBICOKOM YpOBHE 00I11e00pa3oBaTeibHONM 1IKOJIbl. Benymas wunes kKypca —
[[EJTIOCTHOCTh HEOPTraHWYECKOW W OpraHMYeCKOM XMMHUM Ha OCHOBE OOIIHOCTH HX
MOHSATUH, 3aKOHOB M TEOPHM, a TakKe EJMHBIX IMOJIXOJ0B K KiIacCHUpUKAIUU
OpPraHWYECKUX W HEOPraHMYECKUX BEUIECTB M 3aKOHOMEPHOCTSIM IPOTEKaHUs
XUMUYECKUX peakuuil. Takoe mocTpoeHne Kypca oOIeld XUMUU TO03BOJISET
MOABECTHU yYAIIUXCS K MOHUMAaHUIO MATEPUAIBHOCTH W MO3HABAEMOCTU E€AUHOTO
MHpa BEIIECTB, MPUYUH €ro KpPacOYHOrO0 MHOrooOpasus, BCEOOIIeH CBA3U
SIBJICHUM.

Bce 310 paer ydammmcs BO3MOXHOCTh HE TOJBKO JIyYIll€ YCBOUTH
COOCTBEHHO XHMHYECKOE COJIepaHWe, HO W TOHATh POJb MU MECTO XMMHUHU B
cucreMe Hayk o mpupone. CTpykTypa Kypca IO3BOJIIET B IIOJHOM Mepe
MCIIOJIB30BaTh B OOYUYEHUU JIOTMYECKUE OTEpaIliy MBIILICHUS: aHAJIU3 U CHUHTE3,
CpPaBHEHUE U aHAJIOTHIO, CUCTEMATU3ALIMIO U 0000IIEHHE.

3HAYUTEIIBHOE MECTO B COAEPNKAHUM Kypca OTBOAUTCA XHUMHUYECKOMY
skcriepuMeHTy. OH J1laeT BO3MOXKHOCTh (DOPMUPOBATH y yYaIIUXCsl CIEIUabHbBIC
MpPEAMETHBIE YMEHUS TpHU paboTe ¢ XUMUYECKMMH BEIECTBAMH, BBIMOJTHEHUU
MPOCTBIX XUMHUYECKUX OIBITOB, a TAKXKE YYUTh IIKOJIHHUKOB O€30MacHOMY U
DKOJIOTUYECKH TPAaMOTHOMY OOpaIieHHI0 ¢ BelecTBaMH B OBITYy W Ha
ITPOU3BOJICTBE.



JlanHast mporpamma mpeaycMaTpuBaeT (GOPMUPOBAHHME Y  y4alIUXCs
oO1Iey4YeOHbIX YMEHUIW M HABBIKOB, YHHUBEPCAJIbHBIX CHOCOOOB AESATENBHOCTU U
KJIFOUEBBIX KOMIETEHIMH. B 3TOM HampaBlieHMM NPUOPUTETAMU [JIsI Y4EeOHOTO
npeaIMeTa «XUMHUsD» B CTapuieil mkosie Ha 0a30BOM ypOBHE SIBJISIOTCS: YMEHUE
CaMOCTOSITEIbHO W MOTHMBHPOBAHHO OPraHU30BBIBATH CBOK I103HABATEIIBHYIO
JEATEIbHOCTh (OT TOCTAHOBKM IENH JO TMOJY4YeHHUST M OIEHKH pe3yibTaTa);
OTpEJICICHHE CYHUIHOCTHBIX XapaKTEPUCTUK HU3y4aeMoro oOBEKTa; yMEHHE
pa3BepHyTO OOOCHOBBIBaTb CYXACHHS, JaBaTh OIPEACIICHUsS, NPHUBOJIUTH
JI0OKa3aTelIbCTBa; OLEHUBAHME W  KOPPEKTHUPOBKA CBOETO IOBEJICHUSA B
OKpYXalollel Cpeae; BBIIOJIHEHHE B MPAKTHUYECKOW JIEATEIbHOCTH H B
NOBCEIHEBHOM  JKM3HM  JKOJOTMYECKHMX  TpeOOBaHUM; UCIIOJIb30BaHUE
MYJIbTUMEAUMHBIX PECYPCOB W KOMIBIOTEPHBIX TEXHOJOTHHA g 00paboTKHy,
nepesavyn, cucreMaTuszauuu uHpopmanmu, cozmaHue 6a3 JaHHBIX, MPE3CHTALUU
pe3yJIbTaTOB MO3HABATENBHON U MPAKTUYECKON NESITENbHOCTH.

B ocHOBY mporpamMmsl IOJOKEH CHCTEMHO JEATEIbHOCTHBIA IMOAXOA H
OPUHLMII pa3BuBatoniero oOydeHusa. IIporpamma omnmpaercss Ha Marepual,
U3Y4YeHHBIM B 8—9 Kiaccax, IO3TOMY HEKOTOPBIE TEMBI Kypca pacCMAaTPUBAOTCS
IOBTOPHO, HO YK€ Ha 0OoJjiee BBICOKOM TEOPETHUECKOM ypoBHE. Takoil moaxon
MO3BOJISIET YIIyOJIsATh U pa3BUBATh IOHATHE O BEIIECTBE U XUMUYECKOM IIpOLIECcCE,
3aKpEIUISATh MPONIAEHHBIA MaTepual B aKTUBHOM NAMSITH YYalluXcCs, a TakKkKe
COXpaHsATh NPEEMCTBEHHOCTh B IIpoLiecce 00y4YeHUsl.

Benymas pons B packpeITMM coAep:kaHMsA Kypca xumuu 11 kmacca
NPUHAJICKUT DIIEKTPOHHON TEOpUHU, NEPUOJUYECKOMY 3aKOHY M CHUCTEME
XUMHUYECKUX 3JIEMEHTOB KaK HanOoJjee oOUMM Hay4YHbIM OCHOBAM XHUMHUHU.

B nannom kypce cucteMaTU3UpyroTCs, 0000IAI0TCS U YIITYOISI0TCS 3HAHUS
O paHee H3YYEHHBIX TEOPUSX M 3aKOHAX XUMHYECKOM HayKH, XHUMHYECKUX
IpoLEeccax U MPOU3BOJICTBAX.

[Iporpamma  oOecrieyrBaeT  CO3HATENbHOE  YCBOEHHE  YYalllUMUCSH
BOXKHCHINIMX  XMMHYECKHX 3aKOHOB, TCOpMHM ©W  TOHATUH; (opmupyer
OpeJICTaBICHUE O POJM XUMHUM B Pa3BUTUM Pa3HOOOpa3HBIX oOTpaciei
IIPOU3BOJICTBA; 3HAKOMUT C BEUIECTBAMH, OKpYKaroluMu uenoBeka. [Ipu 3tom
OCHOBHO€ BHUMAaHHE YJEIAETCS CYIIHOCTH XUMHUYECKHX PEaKIUil M METOJaM HX
OCYILIECTBJICHUS, a TAKXKe CII0CO0aM 3aIUThl OKPYKAIOIIEH Cpeibl.

B memom Kypc TO3BONSET pa3BUTh NPENCTABICHUSA Y4YaIIUXCS O
MO3HABAEMOCTH MHUpPA, €IMHCTBE XUBOM W HEXHMBOW NPHUPOIbI, cHOpMUPOBATH
3HAHUS O BAXKHEWIIMX AacCIleKTaX COBPEMEHHOM €CTECTBEHHOHAYYHOW KAapTHUHBI
MHUpa, YMEHUS, BOCTPEOOBAaHHbIE B IOBCEIHEBHOM JKU3HU M IO3BOJISIOLIUE
OpPUEHTUPOBATHCS B OKPYXKAIOLEM MHUPE, BOCIIUTATH YEIOBEKA, OCO3HAIOLIETO CeOsl
YacTbIO IPUPOJIBI.

JlanHass mporpamMma mpemycMaTpuBaeT (HOPMHUPOBAHHE Yy  YUaIIUXCS
oOmIeyuyeOHbIX YMEHUM M HABBIKOB, YHHUBEPCAIBHBIX CIOCOOOB ACSATEIHHOCTU H
OoO0ImMX KOMIleTeHIM. B 3TOM HampaBieHMM NpuUOpUTETaMHU id Y4eOHOTO
npeaMeTa XMMUs B CTaplieil 1Kosie Ha 6a30BOM YPOBHE SIBIISIFOTCS:



YMeHue caMOCTOSATENbHO M MOTHBHPOBAaHHO OPTraHM30BBIBATH CBOIO
MIO3HABATEJbHYIO 1€ATEILHOCTD;

Hcnonp3oBaHue 3JIEMEHTOB MPUYMHHO-CIEACTBEHHOTO W CTPYKTYpPHO-
(YHKIIMOHAJIBLHOTO aHAJIN3a,

YMeHne pa3BepHYTO OOOCHOBBIBATH CYKIEHHUS, JaBaTh OIpeAeTICHHUS,
IPUBOJUTH JI0KA3aTEIbCTBA,;

OrneHrBaHNE U KOPPEKTUPOBKA CBOETrO MOBEJICHUS B OKpYJXKaloLIell cpene,
BBITIOJIHEHHE B MPAKTUYECKOW JEATETBHOCTH W B TOBCEJIHEBHOW >KU3HU
IKOJIOTUYECKUX TPeOOBAHUN;

Hcnonp30BaHne MyJIbTUMEAUHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOIOTUN
i1 00paboTKH, Mepesadr, cucTeMaTu3aluuu UH(opMaum, co3ganus 6a3bl
TaHHBIX, TPE3CHTALUU Pe3yJbTaTOB TO3HABATENBHONM W MPAKTUYECKOU
JESITEIBHOCTH.

[Tpuoputeramu U1 MIKOIBHOTO Kypca XUMUHU Ha 3Tarle CPEeIHEro 00IIero

06p330BaHI/ISI sBisieTcs Ilo3HaBaTeIbHAsA NeATEJIbHOCTD.

® JICITIOJIB30BAHHC HJIS ITO3HAHUA OKPYZKAIOIICTO MHPA PAa3JIMYHBIX

CCTCCTBCHHOHAYYHBIX MCTOIOB: Ha6J'HOI[CHI/IH, N3MCPCHUS, DKCIICPUMCHTA,

MOJETUPOBAHUS;
e (hopMupOBaHUE YMEHUN pa3inyatrh (PakThl, TUIIOTE3bI, IPUUHHBI,

CICACTBHA, 10KAa3aTCIbCTBA, 3aKOHBI, TCOPHH,

® OBJIAACHUEC aJCKBAaTHBIMU crocodbamMu pemiCHusA TCOPCTHICCKUX U

9KCIICPUMCHTAJIBbHBIX 3a1a4;

L HpI/IO6p€TeHI/Ie OIIbITa BBIABMIXKCHUA TUIIOTC3 IJIA O0OBSICHEHHS N3BECTHBIX

(aKTOB U U1 SKCIIEPUMEHTAIbHON POBEPKH BBIIBUTAEMbIX TUIIOTES.

®opMbl OpraHu3anuu 00y4eHusl: UHAUBUAYaJIbHASA, TApHAas, TPYNIOBasl,
MHTEPAKTUBHAS
MeTtoabl 00yueHusi:

[To UCTOYHUKY 3HAHUN: CIIOBECHBIC, HATTISIIHBIC, IPAKTUYECKHUE;

[To ypoBHIO ITO3HABATEILHON aKTUBHOCTH: MPOOJIEMHBIN, YACTUYHO-
MTOMCKOBBIN, 00BSICHUTEIHBHO-MILTFOCTPATUBHBIN;

[To npuHIMITY pacUJICHEHUS WK COEAMHEHUS 3HAHUI: aHAITMTUYECKUM,
CUHTETUYECKUM, CPAaBHUTEIBHBIN, 00001Iat0Nnii, Ki1acCU(UKAITMOHHBIH.

TexHos0ruu 00y4eHus: MOAYIbHO-KOMIIETEHTHOCTHBIN MOAXOM, MPOCKTHBIN
MOAXO/, IMYHOCTHO-OPUEHTUPOBAHHBIN.



OO01mas xapakTepucTHKA Kypca

Oco0OeHHOCTH COAEp)KaHUsI U METOJUYECKOTO MOCTPOCHHS Kypca XUMHUHU B
10-11 xmaccax copmupoBansl Ha ocHoBe PI'OC COO.

1. CoxepkaHue Kypca BBICTPOEHO JIOTHYHO W JOCTYITHO B COOTBETCTBHUU C
CHUCTEMHO-ICATEIILHOCTHBIM TOAXO0JIOM Ha OCHOBE UEPAPXUU YUCOHBIX TTPOOIIEM.

2. B 10-om kiacce cTaplIeKJIaCCHUKUA 3HAKOMSTCS C OOraTbiM MHPOM
OpraHMYeCKUX BEIIECTB Ha OCHOBE pealin3allii UIEH B3aHUMOCBSI3H XUMHUYECKOTO
CTPOEHHUSI ITUX BEIIECTB C MX CBOMCTBAMHU U MIPUMEHEHUEM

3. Conepxanne kypca obmieit xumuu B 1l-om Kkiacce crnocoOCTByeT
GbOpMHUPOBAHUIO €AMHOM XUMUYECKOM KapTHHBI MHUpPA y BBITYCKHUKOB CpEIHEH
HIKOJIBI TYTEM PACCMOTPEHUsS OOIIMX [JIsi HEOPTaHMYECKOM M OpraHuYyeCcKou
XUMHH NIOHATUH, 3aKOHOB U TEOPHUH.

4. Vzyuenue Kypca IPOBOAMWTCS HAa OCHOBE COUYETAHUS TCOPHH M MPAKTHKHU
po0IeMHOTO 00yYEHHUSI ¥ TTOIa9 MaTepraja B JIOTHKE HAyYHOTO MTO3HAHUS.

5. TeopeTnueckue MTOJIOYKCHUS Kypca IITUPOKO TIOJTKPCTIIICHBI
JEMOHCTPAIIMOHHBIMH ~ XHUMHYECKAMH  JKCIIEPUMEHTaMH,  J1abOpaTopHBIMU
OTIBITAMH Y TIPAKTUICCKUMH PaOOTaMH.

6. Peanmusyercs mHTErpanus comepkaHUs Kypca ¢ IpeAMETaMH HE TOJIBKO
€CTECTBEHHOHAYYHOTO, HO ¥ TYMaHUTAPHOTO ITUKJIOB.

7.  JloCcTMXEHWIO MpEAMETHBIX, METAlpPEAMETHBIX U  JMYHOCTHBIE
pe3yJbTaToOB CIIOCOOCTBYET CUCTeMa 3ajaHuil B ¢opmare peduieKCuu: MpOBEPhTE
CBOM 3HaHUS, MPUMEHUTE TOJYYEHHbIEC 3HAHUS, UCIOJB3YHUTE MOMOJHUTEIHHYIO
uH(OPMAIINIO U BBIPA3UTE MHEHUE.

8. PackpeiBaeTcsi poiib POCCHUHUCKHX YUYEHBIX B CTAaHOBJICHUM MHPOBOI
XUMUYECKOM  HAyKH, YTO CIIOCOOCTBYET BOCHUTAHHUIO MAaTpUOTH3MA U
HAIMOHATBHOW CaMOUICHTU(UKAITIH.

9. Kypc peammsyeT CBiI3b Y4eOHOW MAWCIMIUIMHBI C JKU3HBIO, YTO
CIIOCOOCTBYET YCHJICHHIO MOTHBAIIMM YYAIIUXCS K H3YYCHUIO HETPO(HUILHOMN
XUMHH  4Yepe3 pacKphITHE CBSI3M HW3y4yaeMOro wmarepuasia ¢ Oyaymien
o0pazoBareyibHOM TpaeKkTopuen u npodeccruoHaNIbHON IeATeIbHOCTH.

10. B kypce mpencraBieHbl COBPEMCHHBIC HAIPABICHUS Pa3BUTHS
XUMUYCCKOW HAYKU U TEXHOJIOTHH.

11. B kypce HalUIM OTpa)KEHUE OCHOBHBIE COMIEPKATEIbHbIC JINHUN:

o «Bewecmeo» — 3HaHHUSI O COCTaBe, CTPOCHHMM, CBOMCTBaX ((U3HUECKUX,
XUMUYECKHX M OHMOJOTUYECKHX), HAXOXKICHUU B TPHUPOAEC U TMOTYyYCHUU
BAXHEHIITUX XUMUYECKUX BEIIECTB,;

o «Xumuueckaa peakyus» — 3HAHUS O TIPOIECCaX, B KOTOPBIX MPOSBISIOTCS
XUMUYCCKHE CBOWCTBA BEIICCTB, YCIOBUAX WX NPOTEKaHWS W Crocobax
YIPaBIICHUS UMH;

o «llpumenenue eeuiecme» — 3HAHUS B3aUMOCBS3H CBONCTB XUMHYECKHX
BEIIECTB, HAWMOOJIEE HCMOIb3YEMBIX B OBITY, MPOMBINIJICHHOCTH, CEIHCKOM
XO3SICTBE, 3APaBOOXPAHEHUH U HA TPAHCIIOPTE;

o «3blKk Xumuu» — CHCTEMA 3HAHUM O BAXHEWIIMX MOHATHUSIX XUMUHU U
XUMUYECKOM HOMEHKIJIAType HEOPraHWYeCKMX W OpPraHWYeCKHX BEIIECTB
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(UIOITAK wu TpuBHManbHOM); BIaJCHUE XHUMUYECKOM CHUMBOJUKON H €€
OTpaXeHUEM Ha MUCbME, —XMMHYECKUMU 3HAKaMu (CUMBOJIaMHU), (OPMYJIbI U
ypaBHEHUS, a TaKXke MpaBWiia MepeBoja MHGOpPMAIMU C POJHOTO S3bIKA Ha
S3BIK XUMHH U 00paTHO.

MecTo npeamera B y4eOHOM IJIaHE

Kypc xumum B cpenHer mkone mnpexycMmarpuBaercs @DenepaibHbIM
rOCYIapCTBEHHBIM  00pa30oBaTeIbHbIM CTAaHJAPTOM KaK COCTaBHas  4acTh
npeaMeTHoN obnactu « EcTecTBEeHHOHAayYHBIE IPEMETBDY.

XuMusl BKJIIOUEHA B pasjied 0a3ucHOro y4eOHOIo IUIaHa CPEAHEW ILKOJIbI
«Copnepxanue, QopMHpyeMOe ydYacTHUKaMU 0Opa30BaTeIbHOIO IPOLECCay,
no3ToMy oOydyarouiyecsi MOTyT BbIOpaTh XHMMHIO Kak Ha 0a30BOM, Tak U Ha
yoIyOnéHHOM  YpOBHE WM K€, B KaueCTBE aJbTEpHATUBBI  BbIOpATh
WHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHMEY.

B 0GasucHom ydeOHOM 1UIaHe 001Ie00pa30BaTEIbHBIX OpTraHU3aALUN
U3y4YEeHHE XUMHH MPOBOAUTCA U3 pacuérta 1 yac B Heaemo (70 dacoB 3a aBa roja
oOydeHMs1), B COOTBETCTBMHM C KOTOpPbIM U pa3paboTaHa gaHHas padouas

nporpaMma no XMMHUHM JJIs CpeHEro 001Iero oopa3oBaHusi Ha 0a30BOM YPOBHE.
Il. MJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS YYEBHOI'O NIPE/IMETA

1. JInunocTHbie YV

1. JInuHOCTHBIE pe3yabTaThl B cpepe OTHOIIEHUH 00ydaromuxcs K ce0e, K CBOeMy
3JI0POBBIO, K TTIO3HAHUIO CEOA.

2. JInuHOCTHBIE PE3yNbTaThl B cepe OTHOIICHUN oOyyaronuxcs K Poccun kak k
Ponune (OTeuecTny).

3. JInaHOCTHBIE PE3YNIbTaThl B chepe OTHOMICHUH 00yUaroIINXCs K 3aKOHY,
TOCYJapCTBY U K IPaKJaHCKOMY OOILECTBY.

4. JInyHOCTHBIE pe3yJbTaThl B c(pepe OTHOLIEHUH 00yUarOIIHUXCs C
OKPY>KArOLUMHU JIFOJIbMH.

5. JIugHOCTHBIE pe3yabTaThl B C(hepe OTHOIICHUN 00yJaronuxcs K
OKpYKarolleMy MHUPY, )KUBOU MPUPOJE, XYI0KECTBEHHOMN KYJIBTYPE.

6. JInuHOCTHBIE PE3ybTATHI B C(hepe OTHOMICHUHN 00yJaronuXxcs K CEMbe U
pOAUTEISAM, B TOM YHUCJIE ITOATOTOBKA K CEMEUHOM KU3HMU.

7. JInaHOCTHBIE Pe3ybTaThl B chepe OTHOIICHHS 00yJaronumxcs K Tpyay, B chepe
COLIMAJIBHO-D)KOHOMUYECKHUX OTHOILICHUM.

8. JImaHOCTHBIE pPe3yNbTaThl B cepe PU3ndecKkoro, MCUXoI0THIECKOTO,
COLIMAJIBHOTO U aKaJIEMUYECKOr0 OIaronoiay4yusi 00y4arommuxcsl.

OOyuyeHue XMMHM B CpeAHEH IIKojie Ha 0a30BOM YpPOBHE IO JAHHOMY KypCy
CHOCOOCTBYET  JOCTHMKEHUIO  OOYyYAIOIMIMMUCS  CHEAYIOIIUX  JIUYHOCHIHBIX
pe3yniomamoe:.

2) 4yBCTBa TOPIOCTH 3a POCCHHCKYHD XHMHUYECKYI) HAyKy W OCO3HAHHE
POCCUICKOW TpakIaHCKOM WIAEHTUYHOCTH — 6 YEHHOCMHO-OPUEHMAYUOHHOU
cepe,

3) oco3HaHue HEOOXOIMMMOCTH CBOCH MMO3HABATEIHHON JEATCIBHOCTH M YMCHHE
yIOpaBIsTh €10, TOTOBHOCTh M CIOCOOHOCTh K C€aMOOOpa3OBaHUIO Ha
OPOTSDKEHUU BCEH JKU3HM; OHUMaHUE Ba)KHOCTH HETPEPHIBHOTO 0Opa30BaHUS
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4)

5)

Kak (hakTopy ycmemnrHoi mpodheCCHOHATBLHON M OOIIEeCTBEHHOU NESITEIbHOCTH;
— 6 no3uasamenbHol (KOTHUTUBHOM, HHTEIUICKTYaJIbHOW) cghepe

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY JasibHeiIie oOpazoBaTeinbHON
TpaekTopuu uiu chepbl NpodhecCHOHANBHON ACSITENBHOCTH — 6 MpPy008ol
cepe;

HEMPUSTUE BPEAHBIX TMPUBBIYEK (KypeHHs, YHNOTpeOJICHHUsI aJIKOTOJII U
HAapKOTUKOB) Ha OCHOBE 3HAHUW O TOKCHUYECKOM M HAPKOTHYECKOM JEHCTBUU
BEIIECTB — 8 cghepe 300posbechepediceHus U 6e30nacho2o 0bpasa HCUHU.

2.®opMHupoOBaHHE YHMBEPCAJBHBIX YUEOHBIX IeiicCTBUH (METAPEAMETHBIE):
Pezynamuenvie YY/I-

2.

3.

CraBuTh 1enM, 3aJaBaThb MHapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOXKHO

ONPEAEIUTh, YTO LETb JOCTUTHYTA.

OueHnBaTh BO3MOYKHBIE MOCIEACTBHUS JOCTUKEHHS IOCTABICHHOW IIENU B
JESATEIbHOCTH, COOCTBEHHOM JKM3HM M IKU3HHM OKPYXKAIOUUX JIIONEH,
OCHOBBIBASICh HA COOOPAKEHUSAX ITUKU U MOPAJIH.

CraButh u (GopMynupoBaTb COOCTBEHHBIC 3aJaud B 00pa30BATEIBHOM
JIESTEIPHOCTH U KU3HECHHBIX CUTYalIUsX.

OueHnBaTh peCypcehl, B TOM YHCIIE€ BPEMS U IPYTHE HEMATEPUATIbHBIE PECYPCHI,
HE0OXOIUMBIE JJI JOCTHKCHHUSI TIOCTABICHHOM TSN

BriOupats myTh JOCTHMIKEHHUS 1I€JIM, TUIAHUPOBATh PEHICHUE MOCTABICHHBIX
3a7a4, ONTUMU3UPYS MaTe€pUaIbHbIE 1 HEMATEpHUAIbHbBIC 3aTPaThI.

ConocTaBisaTh MOMYYEHHBIA PE3yabTaT ACATEIBHOCTH C TOCTABICHHOU
3apaHee LENbIO.

Hlo3nasamenwvnvie YY/I:
1. Uckath M HaxoAWTh OOOOIIEHHBIE CIOCOOBI PEIICHUS 3a/Ja4d, B TOM YHCIIE,

OCYIIECTBIATh Pa3BEPHYThIH HMHGOPMAIIMOHHBIN TMOUCK M CTaBUTh Ha €ro
OCHOBE HOBBIC (yUueOHBIC U ITO3HABATEILHBIC) 3a1a9H.

. Kputnueckn oneHuBaTh M HMHTEPNPETUPOBATH HWHOOPMAIMIO C Pa3HBIX

MO3UIIMNA, pacro3HaBaTh U (UKCHUPOBATH MPOTUBOPEUHS B MH(OOPMAIIMOHHBIX
VMCTOYHUKAX.

. Ucnonw3oBaTh pa3JIN4YHbIC MOACJIBbHO-CXCMATHUYCCKHUC CpCACTBa JJIA

MMpCaACTaBICHUA CYIICCTBCHHBIX CBS3EH 141 OTHOHICHHﬁ, a TaKXKC
HpOTPIBOpC‘II/IfI, BBISIBJICHHBIX B I/IH(l)OpMaI_[I/IOHHBIX HCTOYHUKAX.

. HEIXOI[I/ITB U IIPUBOJUTHL KPUTHYCCKUC APryMCHTBI B OTHOIICHHUHA I[GﬁCTBHﬁ u

CYXICHUH JpPyroro, CIOKOWHO W pPa3syMHO OTHOCUTHCA K KPUTHUYCCKUM
3aMEUaHUsSIM B OTHOIIICHUH COOCTBEHHOTO CYKIICHHS, paCCMaTpPUBaTh MX Kak
pecypc COOCTBEHHOTO Pa3BUTHSI.

. BoIxonuthb 3a paMKu yueOHOTo IpeaMeTa U OCYIIECTBIIATh LeJIeHAPaBICHHbBIN

MMOMCK BO3MOXKHOCTEH JJII  IMHPOKOTO IIEpEeHOCa CPEICTB M CIIOCO0OB
JIEUCTBHS.

. BoicTpanBaTh MHIMBUIYaJbHYI0 OOpPa30BATENbHYIO TPACKTOPHIO, YUYUTHIBAs

OIrpaHUYCHHA CO CTOPOHBI JAPYTUX YUACTHHUKOB U PECYPCHBIC OI'PaHUYCHU.

. Mensats u YACPKHUBATh Pa3HBIC ITO3UIIHU B M03HABATEJIbHOM ACATCIIbHOCTH.
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Kommynuxkamuenvie YY/I:

1. OcyimecTBiasiTh J€I0BYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO
B3pOCIBIMU (KaK BHYTpH OOpa3oBaTeIbHOW OpraHu3aluu, Tak U 3a ee
npeneaamMu), Toa0MpaTh MapTHEPOB IS JIEJTOBOM KOMMYHUKALIUU HCXOAS U3
COOOpaKEeHUMN PE3yIbTATUBHOCTH B3aUMOJICUCTBUS, a HE IMYHBIX CUMITATHI

2. [Ipu ocymiecTBiaeHUU TPYyNInoBod pabOThl OBITh KaK PYKOBOAMTENEM, TaK W
YJICHOM KOMAaHJIbl B pa3HbIX poJisix (TeHepaTtop uieil, KpUTUK, UCTIOTHUTENb,
BBICTYHAIOIIHMI, SKCIIEPT U T.1.).

3. KoopauaupoBarh 1 BEIOTHATE PabOTy B YCIOBUAX PEATBHOTO, BUPTYAIHHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUSI.

4. Pa3BepHyTO, JIOTMYHO W TOYHO U3JIaraTb CBOK TOYKY 3pEHHS C
MCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U MUCHhbMEHHBIX) SI3BIKOBBIX CPEJICTB.

5. Pacnio3naBaTh KOH(IMKTOTCHHBIC CUTYallMH M TPEIOTBPAIIATh KOHPIUKTHI 10
UX aKTHUBHOM  (a3pl, BBICTpaWBaTh JEJIOBYIO M  00pa3oBaTEIbHYIO
KOMMYHHUKAIINIO, U30erasi JUYHOCTHBIX OIICHOYHBIX CYXICHUH.

3. IlpenmeTHbIe pe3yJbTaThl.

Ilpeomemnvimu pesynomamamu v3ydeHUs XUMHM Ha 0a30BOM YpOBHE Ha

CTYIICHU CPCOHCTO 06HI€FO O6pa3OBaHI/IH ABIIAOTCS CIICAYIOIIHUC PC3YIIbTATHI.

1.

8.

B no3naBareabHoOM cdepe:
3Hanue (MOHUMAHUe) TEPMHHOB, OCHOBHBIX 3aKOHOB W Ba)KHEHIIUX TEOPHA
Kypca OpraHM4YecKoi U o01Iel XUMHUH;

. YMeHue HAOIIONATh, ONUCHIBATh, (PMKCHUPOBATh PE3YJIbTATHI U JI€JIaTh BHIBOABI HA

OCHOBE JIEMOHCTPAIIMOHHBIX U CAMOCTOSATENIBHO MPOBEIEHHBIX YKCIIEPUMEHTOB,
WCIIOJB3YSI IS 3TOTO POJTHOM (PYCCKUM MU MHOM) SI3BIK U SI3bIK XUMUMU;

yMeHue KiIacCU(UIMPOBATh XUMHUYECKUE JJIEMEHTHI, IPOCThIE BEIECTBRA,
HEOPTaHUYECKHUE U OPraHUYECKUE COCAUHEHUSI, XUMUYECKHUE MPOIIECCHI;

VMeHUe XapaKTepu30BaTh OOIIUME CBOWCTBA, TOJYYCHHE U TMPUMECHECHHE
M3YYEHHBIX KJIacChl HEOPraHWYECKUX M OPraHMYEeCKUX BEIIECTB U MX
BAKHEWIINX MPEJICTABUTENIEH;

ONnucCvLI8AMb KOHKPETHBIE XMMHUYECKHE PEaKIUH, YCIOBUS HUX MPOBEACHUS H
yIpaBJiI€HUs XUMHUYECKHUMU MTPOLIECCAMM;

YMeHue TIPOBOJUTH CaMOCTOATEIbHBIN XUMUYECKUI SKCTIEPUMEHT U HAOIOIaTh
JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT, (PUKCUPOBATH PE3YJIbTAThl U JIEJaTh BHIBOJIBI
Y 3aKJIIOYEHUS 110 Pe3yabTaTaM;

NPOCHO3UPOBAMb CBOMCTBA HEU3YUYEHHBIX BEUIECTB MO AHAJIOTMH CO CBOMCTBAMMU
M3YYEHHBIX HA OCHOBE 3HAHUSI XUMUUYECKHUX 3aKOHOMEPHOCTEHH;

onpedensimb WCTOYHUKU XUMUYECKOW WH(OpManuu, moyiyyarb €€, MpPOBOAUTH
aHaJiu3, U3roTaBIUBaTh HH(OPMAIMOHHBIN TPOYKT U MPEACTABIATH €T0;

9. ymemsp  nonvzosamvcs  00S3aTENIbHBIMM  CIIPABOYHBIMU  MaTepHUalaMu:
[Tepronuaeckoit cucremMor xuMuueckux 3iaeMeHToB 1. M. Menneneesa, Tabmuiei
PAaCTBOPUMOCTH, DJIEKTPOXUMUYECKUM PAJIOM HAIPSHKEHUM METauloB, PSAIOM
AIIEKTPOOTPULIATETILHOCTH — JIJII XapaKTEPUCTUKHU CTPOCHHMS, COCTaBa U CBOICTB
aTOMOB XMMHUYECKUX IeMEeHTOB |—IV mepronoB u 00pa3oBaHHBIX UMH TIPOCTHIX U
CJIOXHBIX BEIIECTB;



10. ycmanoénenue  3aBUCUMOCTH  CBOWCTB W  NIPHUMEHEHHUS  BaKHEUIINX
OPTraHWYECKUX COEIMHEHUH OT HX XHUMHYECKOTO CTPOCHHUS, B TOM YHUCIE H
OOYCIIOBJIICHHBIX XapaKTEpOM ATOTO CTpOEHUs (MpEeAeSIbHBIM UM HENpeAesIbHbIM)
U HaIM4ueM (PyHKIIMOHAIBHBIX TPYIII;

11. mooenuposanue MOAEKYT HEOPraHUUYECKUX U OPTAHUUECKUX BEIIECTB;

12. nonumanue XUMUYECKOU KapTHUHBI MUPA KaK HEOTHEMJIEMOW YacTH 11€TOCTHOU
Hay4YHOW KapTHUHBI MUPA.

B 1neHHOCTHO-OpUHEHTANIMOHHOI cepe — GopMUpPOBaHHE COOCTBEHHOM
NO3ULMKA TPU OLICHKE IOCIEACTBUM ISl OKPYXKAIOIIEH Cpenbl eATeIbHOCTH
YEJI0BEKa, CBSI3aHHOM C MPOU3BOACTBOM U MEPEPAOOTKON XMMUYECKHUX TPOAYKTOB;

B TpynoBoii cepe — npogedenue XUMUUECKOTO SKCIIEPUMEHTA; pa3eumue
HABBIKOB y4€OHOH, MPOEKTHO-HCCIIEAOBATEIBCKON W TBOPYECKOW JESITEIbHOCTU
IIPU BBIMOJTHEHUHU HHIUBUIYATBHOTO MMPOEKTA MO XUMUU;

B cdepe 310poBoro odpaza Ku3HH — cobOnro0enue TpaBuil 0€30M1aCHOTO
oOpallleHus1 ¢ BElIeCTBAMM, MaTephallaMy; OKa3aHHE IE€pBOHM IIOMOILM IpHU
OTpaBJICHUAX, OXKOraX U TPABMax, MOJYUYEHHBIX B PE3YyJIbTAaTe HAPYLICHUS ITPaBUII
TEXHUKH Oe30macHOCTM mpu paboTe ¢ BelectBaMd U JabOpaTOpHBIM
000py/IOBaHUEM.

Conep:xkanne kypca 10—11 knaccoB. ba3oBblii ypoBeHb

CopepkaHue Kypca XapaKTEpHU3yeTCsl IEJIOCTHOCTBIO U CUCTEMHOCTHIO
y4eOHOro MpeaMeTa, Ha OCBOCHHE KOTOPOrO OTBEACHO KECTKO JTUMUTHUPOBAHHOE
y4ueOHOE BpeMs.

[TepBast yacTh Kypca (10 kiacc) mocpsiieHa OpraHuYeCKUM COSTMHEHUSM, a
BTOpas (11 knacc) — oOiel XuMUH.

CTpyKTypUpOBaHHE Kypca OpPraHUYECKOW XHMHUU OIpEACNseTCS HACIMU
TEOPHUH pa3BHBaIOIIero o0yueHus InpbkoHnHA U B. B. /aBbiioBa 1 CTaBUT IIE/IBIO
pa3BUTHE Yy4YaIIUXCS HENPOMUIBHBIX 10 OTHOIICHUID K XHUMHH KJIACCOB
cpencTBaMu yueOHOW AUCIUIUIMHBL. [[09ToMy BHauajae paccMaTpHUBAIOTCS KPaTKUE
TEOPETUUECKUE CBEICHUS O CTPOCHUM, KiIacCUPUKAlMM ©  crocodax
dbopMupoBaHUs Ha3BaHWUH OPraHUYECKHX COCIMHEHUH, 00 O0COOCHHOCTAX
MPOTEKAHUSI OPraHUYECKUX PEAKUHU B CPaBHEHHH C HM3yUYCHHBIMHM B OCHOBHOM
IIKOJIE TUIAMU XMMHUYECKHUX PEaKIUi C y4acTHEM HEOpraHM4YecKux BemecTtB. Ha
Ha4aJIbHOM JTale pPacKpbhIBAIOTCS MPUUYUHBI MHOT000pa3vs OpraHUYeCKUX
COECIVHEHNH.

Jlanee paccMarpuBarOTCsi OCHOBHBIE KJIACCHhl OPraHUYECKUX COCAUHEHUM —
YIJIEBOJOPOJIOB (QJIKAHOB, aJKEHOB, JMEHOB, aJIKWHOB, apEHOB) U UX MPUPOIHBIX
VMCTOYHUKOB (NMPUPOAHOTO Tra3a, HEPTHU W KAMEHHOIO YIIs). DTO MO3BOJISAET
3aKpENUTh OCHOBHBIC MOJIOKEHHUSI TEOPUU XHMHYECKOTO CTPOEHHUS OPTraHUYeCKUX
coenuHeHnid A. M. bytnepoga.

3arem CBEJEHUS O 3aBUCUMOCTHU CBOMCTB OPraHUYECKUX COCIMHEHUH OT UX
CTPOEHUSI PA3BUBAIOTCS MPU PACCMOTPEHUU KIACCOB KHUCIOPOACOAECPKAIINX
COCMHEHUN (CIUPTOB, (EHOJA, AJIbICTHUAOB, KAPOOHOBBIX KHUCIOT, CIIOKHBIX
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3(pUpPOB, KUPOB U YIIEBOAOB) M a30TCOAECPKAIIMX OPTaHMUYECKHX COEIWHEHUI
(aMMHOB, AMHUHOKHCJIOT, OETTKOB M HYKJICMHOBBIX KUCJIOT).

Wnero uenemnonaranus, T. €. OTBETa HA BOMPOC O POJIU OPTAHUYECKON XUMUU
B JKU3HU COBPEMEHHOTO OOIIECTBA, peaju3yeT 3aKIIoYuTelbHas IJlaBa Kypca
«Opranuyeckas XUMHs 1 0011eCTBO». B Heil oOyuaromuecs: 3HAaKOMATCSI ¢ TAKUMU
BAXHBIMU B TMPAKTHUYECKOM U OHOJIOTMYECKOM OTHOILIEHUU BEIIECTBAMHU U
MaTepuajiaMy, Kak IUJIACTMACChl U BOJIOKHA, (DepMEHThI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBAa, a TAKXKE C JOCTUKEHUSIMU OMOTEXHOJIOTUH.

Wnen teopun pa3BUBAIOIIEr0 OOy4YeHHUs MOJOXKEHbI M B OCHOBY Kypca
o0miei XuMHuH. Y CTaplIEKIACCHUKOB (hOPMHUPYETCS IEIOCTHOE MPEICTABICHHUE O
XMMHAYECKOW HAyKE U XMMHYECKOM MPOU3BOJICTBE, a TAKKE O €AUHON €CTECTBEHHO-
HAay4YHOM KapTMHE MHpPA, B KOTOPOM XMMHYECKas KAPTUHA MHpA SABISIETCA €€
HEOTBHEMIIEMOM YaCThIO.

B kypce oOmieli XuMuUM BHa4aje ydalluecs 3HAKOMSTCSA IMOCIETHUMU
JOCTHKEHUSIMU B O0JACTH M3Y4YEHMsI aTOMa, Y3HAIOT O COBPEMEHHBIX MeEToax
NO3HAHUS CTPOEHUS aroMa, YIIYONISIIOT M PacUIMpsIOT 3HAHUS, IOJIyYEHHBIE B
Kypc€ OCHOBHOW IIKOJBI, O CTPOCHMM aroMa M BEUIECTBA HA OCHOBE
[lepuonuueckoro 3akona u Ilepuommueckoit cuctemsr JI. M. MengeneeBa, 00
OoOIMX CBOMCTBAaX KJIacCOB OPraHMYECKMX W HEOPraHMYECKHX COEIUHEHHIM
(KUCIIOT,  OCHOBaHHUH, aM(OTEPHBIX COECOUHEHHI) B  CBET€  TEOPHUH
DIIEKTPOJINTUYECKON JUCCOLMALMY U IPOTOHHOM TeopuH. Jlanee paccMarpuBaeTcs
KJaccu(ukanuss XUMHUYECKHX pPEakUMid B OPraHuyecKOd W HEOpraHu4ecKou
XMMHH. 3aBepliaeT KypC 3HAKOMCTBO CTApIIECKIACCHUKOB C NEPCHEKTHBAMU
pPa3BUTHS XUMUYECKOM HAyKM M XUMHUYECKOrOo IPOM3BOJCTBA, C MpodIeMaMu
OXpaHbl OKPYXKAIOIIEW CpeAabl OT XUMHYECKOTO 3arps3HEHHs M IIyTIMH HX
peleHus.

Conepxanne kypca. 10 kiaacc. ba3oBblii ypoBeHb
Teopusi crpoeHuss opranudyeckux coeauHeHu A. M. byrieposa. Ilpexmer
oprann4yeckoi xumuu. OpranuvecKue BellecTBa: NPUPOIAHbIE, UCKYCCTBEHHbBIE
u cuHTeTHdeckne. OCOOEHHOCTH COCTaBa M CTPOCHHUS OPTaHMYECKUX BEIIECTB.
Buranusm u ero kpax. [lorstue 06 yrmeBogopoaax.
OcHOBHbBIC TMOJIO)KEHHSI TeOPpHMH XHMHYECKOro crpoeHuss byrtieposa.
BanentHocts. CTpykTypHble (DOpMYIbl — TMOJHBIE U COKpaiéHHbie. [IpocThie
(omuHapHbIE) U KpaTHbIE (JBOWHBIE U TPOUMHBIC) CBsI3U. M30Mephl U HU30MEpHs.
B3aumHoe BiMsiHEE aTOMOB B MOJICKYJIE.
Jlemoncmpayuu. HexkoTopple 00IIME XUMUYECKHE CBOWCTBA OPraHUYECKUX
BCILIECTB: UX TOpEHUE, IUIaBJieHUe U oOyrmBaHue. Mojaenu (IapocTep>KHEBbIE U
00BEMHBIE) MOJIEKYJ OpPraHUYECKUX COEIMHEHUN pa3HbIX KiaccoB. OmpeneneHue
AIIEMEHTHOI'O COCTaBa OPraHUYECKUX COCTMHEHUM.
Jlabopamopnuie onvtmul. VI3roTOBICHUE MOJICJICH OPraHUYECKUX COCTUHEHUM
Yri1eBoa0poabl M UX NPUPOAHBbIE HCTOYHUKH
IlpeneabHbie yrneBomopoabl. Ajikanbl. Omnpenenenue. [omonoruueckuil psn
aNKaHOB W ero obmas ¢opmyna. CTpyKTypHass HU30MEpHsl YIJIEPOIHON IIEMu.
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Pannkxanel. HomeHnknarypa ankaHoB. XMMHYECKHE CBOMCTBA AJIKAHOB: T'OPEHUE,
peakiu 3aMelleHus (rajJloreHMpoBaHue), peaklus pas3yIoKeHUs MeTaHa, peaKius
JETUAPUPOBAHUS ITAHA.

HenpenenbHble yriieBoaopoabl. AJIKeHbl. OTWJICH. [OMOJIIOTMYECKUN psl
ankeHoB. Homenknarypa. CrpykrypHas uzoMepud. [IpoMbIIUIEHHOE NOIy4YEHUE
aJKEHOB: KPEKUHT U JETMAPHUPOBAHME aJKaHOB. Peakuus nerujaparanyy 3TaHOJIA,
Kak JabopaTopHblii croco0 mMoidydyeHus HTWieHa. Peakuuu mnpucOeIUHEHUS:
ryuAparanus, THIPOrajJor€éHUpPOBAHHE, TaJIOTCHUPOBAHUE,  MOJIUMEPHU3ALHUU.
[IpaBmiio MapkoBHuKOBa. OKucieHue ankeHoB. KauecTBEHHbIE peEaKIuu Ha
HEIPEAEIbHBIE YIIIEBOAOPO/IBI.

Aaxaauennl. Kayuykun. Homenxnarypa. ConpsoxéHusle nuensl. byranuen-1,3,
u3onpeH. Peakuusa JleObenera. Peakiuu npucoeauHeHust ankagueHoB. Kayuyku:
HaTypalibHbId, CUHTETUYECKUEe (OyTaJAuEeHOBBIN, W30MPEHOBHBIN). Bynkanuzanus
Kayuyyka. Pe3una. DO00HUT.

Aaxkunbl. OOmas  xapakrepucTuka romojoruueckoro psaga. CrnocoOsl
o0pa30BaHUs Ha3BaHUM aJKMHOB. XMMHUYECKHE CBOMCTBA alleTHJIEHA: T'OPEHUE,
pEeaKUK NPUCOECANHEHUS: THIPOTraIOTEHUPOBAHUE, FaJIOTEHUPOBAHNUE, THAPATALIHS
(peakuusa KyuepoBa), — ero monyuyeHue u INpUMEHEHUE. BuHMIXIOpUA M €ro
HOJINMEPU3ALMS B IOJUXJIOPBUHUIIL.

Apenbl. beH3011, Kak MpeACTaBUTENb apOMATUYECKUX YIIIEBOAOPOAOB. CTpoeHue
€ro MOJIEKYJIbl M CBOICTBAa (PU3MUECKUE M XUMHUYECKHE CBOWCTBA: TOpPEHUE,
peakuMu 3aMEelIeHusi — TaJlorTeHHpoBaHWe, HuTpoBanue. llonyueHue wu
npUMEHEeHue OeH3071a.

Ilpupoaubiii M monyTHbIA ra3bl. CocTaB NpUPOIHOIO ra3a. Ero HaxoxkaeHue B
npupone. IlpenMymiecTBa TPUPOAHOrO Tra3za Kak TOIUIMBA. XHUMHYECKas
nepepaboTKa MPUPOAHOTO Tasza: KoHBepcus, nuponu3. CHUHTE3-Ta3 U €ro
IIPUMEHEHUE.

[TonyTHbie Ta3bl, ux coctaB. [lepepaboTka MOMYTHOrO Ta3a Ha (pakiuu: CyXoi
ra3, IpornaH-0yTaHOBasi CMECh, Ta30BbIi OCH3HH.

Hedptr u cnocodbl eé mepepaGorku. CocrtaB HedTn U e€ mnepepaboTka:
neperonka, Kpekunr, pudopmutr. Hedrenponykrel u ux nomyuenue. [lonarue 06
OKTaHOBOM 4HCJIe. XUMUUECKHUE CTIOCOObI MOBBIIIEHUS KauecTBa OCH3MHA.
KaMennblii yroab u ero mepepa0dorka. KokcoBaHHe KaMEHHOIO YIIISI U €ro
NPOAYKTHI: KOKCOBBIA Tra3, aMMHadHasi BOJa, KAMEHHOYroJibHas CMOJIa, KOKC.
["a3udukanmss KAMEHHOTO YIJIS.

Jlemoncmpayuu. I opeHre peIenbHbIX U HENPEAEIbHBIX YINIEBOJOPOAOB: METAHa,
JTaHa, aleTwieHa. KauecTBEHHbIE pEeakUUu Ha HENpeleiabHbIE YITIEBOJOPOJBI:
oOeclIBeUMBaHUE ATWJICHOM M alleTWJIEHOM pacTBOPOB IE€pMaHTraHara Kajlus U
OpomHOil Boabl. OTHomIeHHME O€H30Jla K 3TUM OKUcauTensM. Jleruaparaius
staHona. ['maponmu3 kapobuna kanbiwms. Komnekmuu «HedTts n HEDTEPOTYKTHDY,
«KameHHbI#1 yroib U npoayKThl ero nepepadotkuy, «Kayuykn». Kapra mone3nbix
rckomnaemMoix PO.

Jlabopamopnvie  onvimel.  OOHapyXeHUE  TPOAYKTOB TOPEHUS  CBEYH.
HccnenoBanne CBOMCTB Kay4yKOB.
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Kuciiopoa- n azorcoaep:kamnue oprannyeckie coeuHeHust

Opnoaromubie cnuprhl. Onpenenenue. @OyHKIHMOHAIbHAS TMIPOKCHIBHAS
rpynna. I'OMOJOTHYECKU psii NMPEAENbHBIX OJHOATOMHBIX cIUPTOB. M3oMepus
HOJIOXKEHMS (PYHKIIMOHAJIBHOM Tpymiibl. BogopoaHas cBsi3b. XUMHUECKUE CBOWCTBA
cnupToB. AubpaerujgHas rpynna. Peakuus sTepuuKanuu, CIOXHBIE 3(QUPHL.
[Ipumenenue cniupToB. JleMCTBHE METWIOBOTO U 3THJIOBOTO CIIMPTOB Ha OPraHU3M
YeJIOBEKA.

MHoroaroMHbie CHUPTHI. DTHJICHIJIMKOJb, KAK MPEICTABUTEND IBYXaTOMHBIX U
IJIMUEPHH, KaK MPEICTAaBUTENb TPEXaTOMHBIX CUPTOB. KauecTBeHHas peakuus Ha
MHOT'OaTOMHBIE CIUPTHI, UX CBOWCTBA, MOJy4yeHHE U NpuMeHeHue. llonsrtue 00
aHTH(pU3ax.

®enou. CtpoeHue, nodydeHHe, CBOMCTBA U nMpuMeHeHune (enona. KauecTBeHHbIE
peakiuu Ha QeHon. BzanmHoe BiausiHIE aTOMOB B MOJIEKYIe (heHoa.

AJubpaeruibl U1 KeToHbl. PopManpIerul U aleTanbAerul], Kak IPeICcTaBUTEIIN
aJlbJIETUJIOB, COCTaB HUX MoJieKyd. @DyHKIMOHalbHAsE KapOOHWIbHAs TpymIa.
KauecTBeHHbIE peakunu Ha anbaeruipl. CBONCTBA, IMOJYYEHHUE W INPUMEHEHHE
dopmanbreruia M aueraibaeruaa.  Peakuumum  MOJMMKOHAEHCAUMU IS
¢dopmanbreruna. [louarue o keToHax Ha MpUMEPE alETOHA.

KapOoHoBble KuCaA0TBI. ['OMOJOrMYecKuil psii TpeAeTbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKHUpHbIE KapOOHOBBIE KHUCIOTHl. XUMHUYECKHE CBOMCTBa
KapOOHOBBIX KUCIOT. [loydeHne u npuMeHeHne MypaBbUHON U YKCYCHOM KUCIIOT.
Caoxnbie 3pupsl. Kupsbl. Peakuus srepudpukanmu. Cinoxhsie 3¢upsl. Kupsel, ux
COCTaB M THJIPOJIU3 (KUCIIOTHBIN U 1IeI04YHOM ). MbLia. ['uapupoBanue Kupos.
YrueBoasbl. YrneBoasl. MoHocaxapuabl. [Troko3a kak anpaerupocnupt. CopOuT.
MonouyHokucnoe u cnuproBoe Opoxenue. dorocunres. Jucaxapunpl. Caxaposa.
[Tonucaxapuabl: Kpaxmal, HEJUII0I03a.

AMuHBI. AMUHOrpynma. AMHHBI TpelelbHbIE W apoMarhuueckue. AHUIIUH.
[Tonyuenne amuHOB. Peaknusa 3vHMHA. XUMHUYECKUE CBOICTBA M NMPUMEHEHUE
aMUHOB.

AMHUHOKHCJIOTBI. AMUHOKHCIIOTBI, COCTaB HX MOJIEKYJI M CBOWCTBa, Kak
aM(pOTEpHBIX OPraHUMYECKUX COEOUHEHMH. [JHMIHMH, Kak MpeACTaBUTENb
aMUHOKUCIOT. [losydenue nonumneTnioB peakuuen noinmkonaeHcanuy. Ionsarue o
IIENITUTHOU CBSI3H.

beakn. CrpoeHue Monekyn O€NKOB: TIEpBUYHAs, BTOPUYHAS W TpPETUYHAs
CTpyKTypbl. KauecTBeHHbIE peakiuu Ha O€nKH, MX THUIPOJU3, JEHaTypauus u
Ounosoruyeckre PyHKIMH.

Jemoncmpayuu. 1lonydeHue anbpAeTHIOB OKHUCIEHHUEM crupToB. KauecTBeHHas
peaKkiisl Ha MHOTOATOMHBIE CITUPTHI. 3aBUCUMOCTh PACTBOPUMOCTH (PeHOJIa B BOAE
OT Temrieparypbl. B3aumozeiictBue ¢ OpomHoi Bojod u xjopumom xenesa(lll),
KaK KaueCTBEHHbIE peakuuu Ha QeHon. Peakuum cepeOpsHOro 3epkana U CO
CBEXKEIMOIYYEeHHbIM TuapokcuioM Mmenu(ll) mpu HarpeBaHuM, Kak Kaue€CTBEHHBIC
peakuuu Ha anpaerujpl. OOpa3ibsl MypaBbHUHOW, YKCYCHOW, MaJbMUTHUHOBOW U
CTEapUHOBOM KHCIIOT M HMX PacTBOPUMOCTb B BOZAE. AJIbJIETUAHBIE CBOWCTBA WU
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CBOMCTBA MHOTOATOMHBIX CITUPTOB TIIFOKO3bI B peakiuu ¢ ruapokcugom mean (11).
Nnentnduxanus kpaxmana. KauecTBeHHbIE peakliuy Ha OEJIKU.

Jlabopamopnwie onvimpl. CpaBHEHHE CKOPOCTH MCHIAPEHHs BOABI M 3TAHOJIA.
PacTBOpuMOCTE ImuuepuHa B BOJAE. XMMHUYECKHUE CBOWCTBA YKCYCHOU KHCIIOTBI.
OmnpeneneHue HENPEAEIbHOCTH PACTUTENBHOTIO Macia. MieHTudukanus kpaxmana
B HEKOTOPBIX MPOAYKTax NUTaHUA. M3roroBleHHE KpaxMaJbHOIO KIEHCTepa.
M3roroBneHue Mozened MOJEKyl aMHHOB. M3roToBieHHME MOJENM MOJEKYIbI
IJIMLUHA.

Ilpakmuueckasa padoma. Vinentudukaius OpraHiyeCKUX COSIMHEHUN.
Opranuyeckasi XuMusi 1 001eCTBO

buorexnonorus. Ilepuoner e€ pas3Butusa. Tpu HampaBieHHs OHOTEXHOJIOTHU:
reHHasi (MU TeHEeTHUYeCKas) MH)KEHEpUs; KIJIETOYHas MH)KEHEpHs; OHONoruyeckas
umkeHepus. [enetnueckun  moauduuupoBanneie  opranmsmbl  (I'MO) wu
TpaHcreHHas: nponykuusi. Kinonuposanue. MIMmoOmin3oBaHHble (pepMEHTHI U UX
IIPUMEHEHUE.

Homumepsl. Knaccudukauuss nomumepoB.  VcKyccTBEHHbBIE — MOJIMMEPHI:
LEJUTYJIOU, alleTaTHBIN ENTK, BUCKO3a, LETO(aH.

Cunrernyeckne noauMepsbl. [lonnMepusanus u NOJMKOHACHCALNS, KaK CLIOCOOBI
nojgyyeHus: nonumepoB. CuHteTnueckue kayudyku. Ilomuctupon, tedron u
NOJINBUHWIXJIOPUA, Kak IpeAcTaBUTeNd IutactMacc. CHHTETHYECKHE BOJIOKHA:
KalpoH, HAWUJIOH, KEBJIAP, JIABCAH.

Jemoncmpayuu. Komiekuuu KaydyKoB, IJJACTMACC, CUHTETUYECKHX BOJIOKOH H
m3aenui u3 Hux. GepMEHTATUBHOE PA3JIOKEHNE TTEPOKCUIA BOJIOPOIA C MOMOIIBIO
KaTaja3bl CBEKEHATEPTHIX MOPKOBU WM KapTOQers.

Jlabopamopnuie onvimpl. O3HAKOMIICHHE C KOJUIEKIHMSIMU KaydyKOB, IIJJACTMACC U
BOJIOKOH.

Ilpakmuueckas padoma. Pacnio3HaBaHuE MJIACTMACC U BOJIOKOH.

Conep:kanue kypca. 11 kinacc. ba3oBblii ypoBeHb
CrtpoeHue BeliecTn
OcHoBHbIE CcBeleHUs1 0 cTpoeHuM aroma. CTpoeHuE aroma: cocTaB spa
(HYKJIOHBI) U OJJeKTpoHHas ob6osnouka. [lonstue o006 wu3ortomax. IlonsTHe o
XUMHUYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJITMHAKOBBIM 3apsIOM sIApa.
Ilepuoauueckasi cucrema xumMudeckux iemMeHToB /[. . MeHnaesieeBa B cBere
cBeTe Y4YeHUsI 0 CTPOeHMH aroMa. OU3NYECKU CMBICH MPUHATON B Tabmuue /.
W. MenpaeneeBa CUMBOJIMKH: MOPSAKOBOIO HOMEpPA AJIEMEHTa, HOMepa Mepuoja u
HOoMepa Tpynmbl. [loHATHE O BaJEHTHBIX 3JEKTpoHax. OTOOpaKeHUE CTPOCHUS
AJICKTPOHHBIX  O0OJIOYEK aTOMOB XMUMHYECKHUX JJIEMEHTOB C  IOMOIIBIO
AIIEKTPOHHBIX U AIIEKTPOHHO-TpaduyecKux (HopMyIl.
OOBbsCHEHHE 3aKOHOMEPHOCTEW HM3MEHEHHUs CBOMCTB AJIEMEHTOB B MEPUOJAX M
rpynmax MnepruoguYecKONd CHCTEMBI, KaK CIEACTBUE UX DIIEKTPOHHOTO CTPOECHUSI.
DJNEKTPOHHBIE CEMENCTBA XUMUUECKUX JIIEMEHTOB.
CpaBHenune Ileprogu4yecKoro 3aKOHa M TeOPHMU XMMHUYECKOI0 CTPOEHHMSI Ha
¢usocopckori ocHOBe: TPEANOCHUIKM OTKphITHS Ilepuogumueckoro 3akoHa u
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TEOPUU XUMHUYECKOIO CTPOCHHsI OPraHUYECKUX COECIMHEHUM; POJIb JINYHOCTH B
VCTOPUN XWMHH; 3HAYCHUE INPAKTUKU B CTAHOBJICHHHM U Pa3BUTHUM XUMHUYECKHUX
TEOPUH.

HNonHast XMMHYeCKasi CBSA3b M MOHHBIC KPUCTANIMYeCKHe peméTKu. KaTnoHsl
Y aHUOHBI: MX 3apsAlbl U Kiaccu(UKalus MO0 COCTaBy Ha MPOCTBIE U CIOXKHBIE.
IIpencraBurenmu. [loagstne 00 WOHHOW XUMHUYECKOW cCBs3U. HoHHas
KpUCTAJNIMYECKasi peméTka U (U3NYECKUE CBOMCTBA BELIECTB, OOYCJIOBIEHHbBIE
OTUM CTPOCHHEM.

KoBajieHTHasi  XuMHMYeCKas  CBfi3b. ATOMHbIE M MOJIEKYJSPHbIE
KPUCTAINYECKHE PeLIETKMU. [lonsaTHe 0 KOBaJICHTHOM CBSI3H.
ONEeKTPOOTPULIATENIbHOCTh, HENOJSIpHAss M MOJSpHAs KOBAJEHTHBIE CBS3U.
KparHocTh KOBaJIeHTHOM CBsi3U. MexaHM3Mbl 00pa30BaHUsI KOBAJICHTHBIX CBSI3EH:
OOMEHHBIA U JTOHOPHO-aKLUENTOpPHBIA. [lomspHOCTE MOJEKYsbl, Kak CJEICTBUE
IIOJIAPHOCTH CBSI3M M T€OMETPHUM MOJIEKYNIBl. KpucTtajummyeckue pemeéTku ¢ 3TUM
TUIIOM CBSI3U: MOJICKYJIpDHBIE M aroMHble. DU3UYECKUE CBOMCTBA BELIECTB,
00YCJIOBJIEHHBIE TUIIOM KPUCTAJUIMUECKUX PEIIETOK.

Meranninyeckas cBs3b. [IoHATHE O METAUIMYECKOW CBA3M U METAIUIMYECKHUX
KPUCTAJUIMYECKUX pemeTkax. Pu3ndeckre CBOMCTBA METAJUIOB HAa OCHOBE HX
KPUCTAJUIMYECKOTO CTpoeHusd. lIpuMeHeHne MeTasuioB Ha OCHOBE HMX CBOMCTB.
UYEpHble U LIBETHBIE CILIABBI.

Boaopoanas xumuyeckas cBf3b. MEXMOJEKYISIpHAS W BHYTPHUMOJICKYISIpHAs
BOJOPOJHBIE CBSA3U. JHAYEHUE MEKMOJIEKYIAPHBIX BOAOPOIHBIX CBS3E€M B MPUPOJIE
Y KU3HU YEJIOBEKA.

Honumepsl.  Ilonmydyenne  moOIMMEpPOB  peakUUsAMH  NOJMMEPHU3ALUA U
MOJIMKOHJICHCAMU. BakHeWIlne NpeacTaBUTENN IUIACTMACC W BOJOKOH, HX
MIOJIyYEHNE, CBOMCTBA U NpUMEHEHHE. [IoHATHE O HEOPraHMYECKUX MOJMMEpax U
UX IPEICTABUTEIIN.

JucnepcHbie cucTtembl. [loHsTre o gucnepcHoi ¢aze U AUCIEPCHOHHOMN cpeje.
ArperatHoe cOCTOsSHME pa3Mmep uacTull ¢a3bl, Kak OCHOBa i Kiaccuukanuu
JUCHEPCHBIX ~ CUCTEM.  OMYJBbCUH, CYCIIEH3WHM, a3po30Jid —  TPYIIbI
rpyOOUCIIEPCHBIX CHUCTEM, HUX NpPEACTaBUTENU. 304 M Teld — TPYyHIbl
TOHKOJMCIIEPCHBIX CHUCTEM, HX IpeacraBurenu. IloHdatne o cuHepesuce w
KOAryJISLUH.

Jemoncmpayuu. llepuognyeckoid CUCTEMBbl XUMUYECKUX diemeHToB [l U.
MenneneeBa B pa3nuuHbix hopmax. Mojenb HOHHON KPUCTAJUTMYECKON PErETKH
Ha TIpuMepe XJopuaa Harpusa. MUHeEpalbl C 3THUM THIIOM KPHUCTAJUINYECKOU
PEMETKOM: KAJIBLUT, TAJIAT. MOAEIn MOJIEKYJIIPHOW KPUCTAIIMYECKON PEMIETKH HA
IIPUMEPE «CYXOTO JIbJIa» WJIM MOJA U AaTOMHOM KPUCTAJNIMYECKOM PEIETKU Ha
npuMmepe anmasa, rpadura win kBapua. Monens MossipHoro oobémMa raza. Moaenu
KPUCTANIMYECKUX PEIIETOK HEKOTOpbIX MeTauioB. Komneknuu  o6pasios
pPa3IUYHBIX JUCIEPCHBIX cucTeM. CUHEPE3UC U KOAT YIS

Jlabopamopnvie  onvimsl.  KOHCTpyupoBaHHME  MOJEIM  METAJLUIMYECKOU
XuMHueckoil cBs3u. [lomydeHue KOJUIOMAHOTO pacTBOpa KypUHOTO —Oelika,
HCCIICJIOBAHME €0 CBOWCTB C IIOMOINBIO JIA3EPHOM YKa3KM U IPOBEICHHUE €ro
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neHarypanuu. [lomyueHue sMynbCUM PAacTUTENBHOTO Macia W HalmofeHue 3a e
pacciioenuem. IloaydeHune cycneH3nu «M3BECTKOBOTO MOJIOKa» M HAOIOEHUE 3a
e€ ceIuMeHTaleH.

XuMHYeCKHE peakuuu

Kiuaccupukanus XHMHYECKHX peakuMi. AJutoTponusanus U H30MepHU3anus,
KaK peakiuu 0e3 M3MEHEHHWsl coCTaBa BEIIECTB. AJUIOTPONUS U €€ NPUYUHBL.
Knaccudpukanus peakuuii 1Mo pa3IuyHbBIM OCHOBAaHHUSAM: IO YHCIYy U COCTaBy
peareHTOB W MPOAYKTOB, MO ¢ase, MO HKCIOIb30BAHUIO KaTalau3aropa WId
depmenTa, no TerioBoMy 3pdexty. TepMoxnuMudeckne ypaBHEHUS PEaKIIHiA.
Cxopocth xuMuyeckux peakuuii. MakTopbl, OT KOTOPBIX 3aBUCHT CKOPOCTH
XUMHUYECKHX PEAKLMii: IpUpOo/ia pearupyromux BEIIECTB, TEMIIEpaTypa, MIOMAalb
UX CONPHUKOCHOBEHHS PEArupyrOMIMX BEHIECTB, MX KOHILIEHTpPALHWs, IPHCYTCTBHE
katanuzaropa. Ilonstme o karammze. DepMeHTH, Kak OHMOIOTHYECKHE
KaTanu3aropbl. UHrMOUTOPBI, KaK «@HTOHUMBDY KaTaJIn3aTOPOB U UX 3HAYCHUE.
XuMuYecKkoe paBHOBecHMe U cnocodbl ero cmemenusi. Kiaccudukanuys
XMMHUYECKHX peakUui Mo MpU3HaKy UX HampasieHus. [lonstue o0 oOpaTUMBIX
peakuuax u xumuueckoM paBHoBecud. I[Ipunuun Jle-Illatenbe u crnocoOsl
CMEILIEHUsI XUMUUECKOT0 paBHOBecus. O0Ias xapakTepuCTUKa peaKlIui CUHTE30B
ammMuaka u okcuna cepbi(V1) 1 paccMoTpeHUe YCIIOBHIA CMEIICHHS UX PAaBHOBECHSI
Ha IIPOU3BOJICTBE.

I'mapoaus. OOpatumblii U HEOOpPaTUMbIA THIPOIU3bL. [HApPOIU3 colied U €ero
TUnbl. [UIpOIU3 OpraHMYeCcKUX COENUHEHHHM B YKMBBIX OPraHHW3MOB, KAK OCHOBA
oOMeHa BemiecTB. lloHstTue 00 sHepreTMueckoM OOMEHE B KIETKE U pOJIU
TUJIPOJIA3a B HEM.

OKHCIUTEBbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CTeNeHb OKHUCIECHUA U €€
omnpeziesieHne 1Mo (QopMysaaM OpraHMYEeCKUX M HEOPraHMYECKUX BEILECTB.
OnemMeHThl M BEIIECTBA, KaK OKUCIUTENIM M BoccTaHoBUTENH. [loHATHE O
npoleccax OKHCIEHUs U BOCCTaHOBIEHUS. COCTaBIECHUE YPABHEHUM XUMUYECKUX
peakiuuii Ha OCHOBE 3JIEKTPOHHOTO OaslaHca.

JJIEKTPOJIN3 PACIVIAaBOB M PACTBOPOB JJIEKTPOJMTOB. XapaKTEPUCTHKA
ANIEKTPOJIN3a, KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO mpouecca. OcobeHHoCTH
AJIEKTPOJIN3a, MPOTEKAIOIIET0 B pacTBOpax EKTpoiauToB. IIpakTnueckoe
IPUMEHEHUE DJIEKTPOJIM3a: T[OJIYy4YEHUE TajloT€HOB, BOJOPOJAA, KHCIOpPOXa,
HIEJOYHBIX METAJJIOB U LIENOYEH, a TAK)KE aTIOMUHUS JIEKTPOIN30M PACILIaBOB U
pPacTBOPOB COEAVMHEHUW OTHUX OJJeMEHTOB. lloHsATHE O TranbBaHOILIACTHUKE,
raJIbBAHOCTETUU, PAPUHUPOBAHUH LIBETHBIX METAIJIOB.

Jemoncmpayuu. PacTBOpEeHHE CEPHOM KHCJIOTHI W aMMHUAYHOM CEIUTPBl U
(buKcalys TEIUIOBBIX SBJICHUM JUIsl 3THX MpolleccoB. BzauMonelicTBus pacTBOPOB
COJISTHOM, CEpHOM M YKCYCHOM KHUCJIOT OJIMHAKOBOM KOHIIEHTPALIUU C OJUHAKOBBIMU
KyCOUYKaMH (TpaHylamMH) HMHKA U B3aUMOJICHCTBHE OJUHAKOBBIX KYCOUYKOB Pa3HBIX
METaJUIOB (MarHus, UHWHKA, JKE€JI€3a) C PAaCTBOPOM COJITHOM KHCIIOTBI, KaK IIPUMEP
3aBUCUMOCTH  CKOPOCTH XMUMHYECKHX pEaKIUil OT MPUPOABl  BEIIECTB.
B3aumogpeiicTBre pacTBOpOB THOCYAb(haTa HATPHUsI KOHIIEHTPALUU U TEMIEPATyphl
C pacTBOPOM CEPHOM  KHUCIOThL. MOJEIUPOBAHUE  «KHIAIIETO  CJIOSD.
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Hcnonp30BaHnEe HEOPTAHUYECKUX KaTaJIu3aTopoB (COJIeH kee3a, MOANIa Kaaus) U
NPUPOAHBIX OOBEKTOB, COAEpPXNAIIMX Karanazy (Cblpoe Msco, KapTodenb) s
pa3nokeHus: IepoKcuaa Boaopoaa. BzanMoneincTBue NUHKA C COJITHOM KHCIIOTOM
HUTpaToM cepedpa, Kak MpUMEpbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHONW peakiuil u
peakiuu oomeHa. KoHctpyupoBanue Monenu snekrponuzépa. Buaeodparment c
MPOMBIIIJIEHHON YCTAHOBKU ISl TOJIyYEHUS AJTFOMUHUS.

Jlabopamopnwie onvimour. VumocTpanuss npaBuiia beproiie Ha NpakTUKE —
MPOBENICHUE peakiuii ¢ o0pa3oBaHWEM OcCajaKa, ra3a M BOIBI. | eTeporeHHBII
KaTaJu3 Ha IPUMEPE Pa3JI0KEHUS MEPOKCUIA BOJOPOIa B NPUCYTCTBUU JTUOKCUIA
mapranna. CMmemenne paBHoBecus B cucteme Feo* + 3CNS™ «— Fe(CNS)s.
HcnpiTanne WHAMKATOpaMu CPEAbl PAaCTBOPOB COJIEM PA3JIMWYHBIX THUIIOB.
OKHCIUTETFHO-BOCCTAHOBHUTENIbHAS PEAKIUg M peaknus oOMeHa Ha TpuMepe
B3anMMOIeHCTBUSI pacTBOPOB cyabhara meau(Il) c sxkeme3omM U pacTBOPOM IMIETOUH.
Ilpakmuueckasa padoma. PelieHNE DSKCIEPUMEHTAIBHBIX 3aJad [0 TEME
«XuUMHYECKask peaKus».

BemecrBa 1 ux cBoiicTBa

Mertasuibl. ®usnueckue CBOMCTBA METAVIOB, Kak (YHKIHMS HX CTPOCHUS.
JeneHue MeTaioB Ha TPyNNbl B TEXHUKE M XUMUUA. XUMUYECKUE CBOMCTBA
METAJUJIOB U AJIEKTPOXMMHYECKUIN psAnl HampsbkeHuil. [loHsTue o meramnorepMun
(QJIFOMMHOTEPMUU, MATHUETEPMUH U JIP.).

Hemertasibl. biaropoansie ra3el. Hemeramisl kak okuciurenn. Hemeranner kak
BOCCTaHOBUTENU. Psij anekTpooTpuniateibHOCTUH. MHepTHBIE uin OiaropojHbie
rasbl.

Kucaorsl Heopranuveckue M opranndeckue. Kruciorel ¢ TOUKM 3peHUs] aTOMHO-
MOJIEKYJISIPDHOTO y4€HUA. KHCHIOTBI C TOUKH 3pEHUS TEOPUHU SICKTPOJUTHUYECKOU
nucconranui. Kuciorsl ¢ TOUKM 3peHHs] TPOTOHHOU Teopuu. O0ume XuMu4YecKue
cBoiicTBa kuciot. Knaccudukarus KUCior.

OcHOBaHNSI HeOpraHu4veckue M opraHuveckue. OCHOBAHMUS C TOYKU 3PEHUS
aTOMHO-MOJIEKYJSIpHOTO ~ yueHHsi. (OCHOBaHHUS C TOYKM 3pPEHUS TEOpUU
AIIEKTpOJIUTHYECKOW Juccounranu. OCHOBaHUS C TOYKH 3PEHUS MPOTOHHOMU
teopun. Knaccudukanmss ocHoBaHMH. XHMHUYECKHE CBOMCTBA OpPraHUYECKUX U
HEOPTraHWYECKUX OCHOBAHUU.

AmportepHbIe COeAMHEHUS HEOpraHu4yecKue 7| OpraHu4ecKue.
Heopranudeckue amdoTepHbIE COCIUHEHUS: OKCUIBI M THUIAPOKCHUABI, — UX
CBOMCTBa M mojydyeHue. AM(OTepHbIE OpPraHUYECKHUE COCIUHEHHS Ha TpuMepe
aMUHOKHUCNOT. [lenTuabl v menTriHas CBS3b.

Coumn. Knaccudukamus coneil. KEcTkocTh BOIBI M CHOCOOBI €€ YCTpaHEHUS.
[lepexon kapOboHara B rugpokapooHar u oOpatHo. OOIIMEe XMMUYECKUE CBOMCTRA
COJIEH.

Hemoncmpayuu. Konnexkuus METAJLIOB. Komnexkuus HEMETAJLJIOB.
B3auMonencTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeAplo. Bcembimka
TEPMUTHOM cMmecH. Bcmbimka 4€pHOro mopoxa. BeITECHEHHE TaJIOT€HOB U3 UX
pPacTBOPOB JPYIMMH rajoreHamu. B3amMopencTBre MapoB KOHILIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KUCJIOTHI U aMMHaka («apiM 6e3 orus»). [lomyuenne ammuaka
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Y U3y4YEHHUE €T0 CBOWCTB. Pa3nnuHble Ciyyan B3aUMOAECMCTBHS PaCTBOPOB COJIEU
aJIFOMUHUS CO ENOYbI0. [lomyueHue )KECTKOM BOABI M YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnuvie onwvimoel. llomydeHue HEPaCTBOPUMOIO THAPOKCHIA U €rO
B3aMMOJEHCTBHE C KHUCIOTOW. MccnenoBaHume KOHLEHTPUPOBAHHBIX pPacTBOPOB
COJITHOM M YKCYCHOW KHCJIOT KareJbHBIM METOAOM IpH UX pa30aBlIeHUU BOJIOH.
[Tonyyenne am@oTepHOro THIPOKCHAA W H3yueHUE ero cBoMcTB. [IpoBenenue
Ka4ECTBEHHBIX PEAKIUN 10 ONPENEIICHUIO COCTABA COJIU.

Ilpakmuueckan paboma. PemieHWe SKCIEPUMEHTAIBHBIX 3a7ad 10 TEME
«BemiecTBa 1 UX CBOWCTBAY.

XHMHUA ¥ COBPEMEHHOE 00111eCTBO

IIpousBoacrBo ammuaka M MeraHoJsa. [IoHATHE O XMMHUYECKOM TEXHOJIOTHH.
XUMUYEeCKHE peakluu B TMPOM3BOJACTBE aMMuaka U MeraHona. OOrmias
KJIACCU(UKAIIMOHHAA XapaKTEpUCTUKAa pEeaKlMili CHHTEe3a B IMPOU3BOACTBE ATHX
MpOAYyKTOB. HayuHble MPUHLHUIIBI, JEKAIIME B OCHOBE MPOU3BOJACTBA aMMHUaKa U
MeTraHosa. CpaBHEHHUE 3TUX IPOU3BOJICTB.

XuMHYeCcKasi T'PAMOTHOCTh KaK KOMIIOHEHT 00med KyJIbTYpbl 4eJl0BeKa.
MapkupoBka yHaKOBOYHBIX MAaTEpUaNIOB, JJIEKTPOHUKU U OBITOBOM TEXHHKH,
HKOJIOTMYHOIO TOBApa, IIPOLYKTOB ITUTAHUS, ITUKETOK I10 YXOAY 3a OLEHKIOM.
Hemoncmpayuu. Mozaenb NPOMBIIUICHHOW YCTaHOBKHM IIOJIYYEHHS CEPHOU
KUCIIOTHl. Mojienib KOJIOHHBI CHHTE3a amMmuaka. BumpeodparMeHTBI W claijbl O
CTEIIEHH SKOJIOTUYECKON YUCTOTHI TOBapa.

Jlabopamopnvie  onvimpi.  VI3yueHue  MapKHpOBOK  pPAa3jIUYHBIX  BUIOB
MIPOMBIIUIEHHBIX U MPOJAOBOJILCTBEHHBIX TOBAPOB.
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COILEP/KAHUE YYEBHOI'O ITPEJIMETA.

[TpumepHoe Temarnueckoe mnanupoBanue (10 kiacc). 1 yaca B Henento, 34 yaca B rofi, 1 9ac — pe3epBHOE BpeMsi.

vy
Pa3 Koin-Bo XapakTepucTrKa JeATeIbHOCTU A
I[eﬂ qaCOB 06yanOLuHXCﬁ JINYHOCTHBIC perynsaTHBHbIC To3HaBaTeIbHbIC KOMMYHHKaTHBHbIS
3 123 (12345|12345| 1234

Tema 1: Teopusi cTpoeHusi OPraHUuvYecKUX cOeTUHEHNH

XapakTepusyeT 0COOCHHOCTH COCTaBa U CTPOCHUSI OPraHMYECKUX BEIIECTB.
Knaccudunupyer ux Ha OCHOBE ITPOUCXOKACHUS U IEPEPaOOTKU.
AprymMeHTUpyeT HECOCTOATEIBHOCTD BUTAJIN3MA.

Omnpenenser OTIMYUTENbHBIE 0COOEHHOCTH YITIEBOAOPOAOB.

Dopmynupyem OCHOBHBIE MOJIOKEHUSA TEOPUN XUMUYECKOTO CTPOCHUS

A. M. bytnepoga.

Pa3nuuaet NOHATHUS «BAJIEHTHOCTH)» U «CTETIEHb OKUCIICHUSD.

CocraBiseT MOJNEKYISIPHbIE U CTPYKTYpPHBIE (DOPMYJIBI.

Knaccudunmpyet koBajgeHTHBIE CBA3H IO KPATHOCTH.

OOBsCHSIET SIBICHHE TOMOJIOTMH, U30MEPUU U B3aMMHOE BJIMSHUE arOMOB B
Mosiekyse. COCTaBleT TOJIHBIE M COKpAIleHHbIE CTPYKTYpHbIE (HOPMYJIbI

YIJIEBOIOPOJIOB.
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2%

Pa3 | Kos-Bo XapakTepucThKa JIeITeIbHOCTH
'Hen qaCOB 06},IIa'I-()I'I'II/I)((:’I JIMYHOCTHBIC peryiasaTHBHBIC [103HABATE/IbHbIC KOMMYHHKATHBHbIC
12 123 |1,2345|12345| 1234

Tema 2: YmeBonopomﬂ H UX NPUPOAHBIC HCTOYHHUKHU

Onpenensier NpUHAIIEKHOCTh COSAMHEHUN K aJIkaHaM, aJIKeHaM, aJIkaJlueHaM, aJIKUHaM,
apeHaM Ha OCHOBE aHaJIM3a COCTaBa MX MoJeKyd. JlaeT Ha3BaHMs yIIIEBOAOPOIAM 10
MEXIYHAPOIHON HOMEHKJIAType. XapakTepu3yeT COCTaB U CBOMCTBA BaKHEUIIINX
npeAcTaBuTelNel alKaHOB, AJIKEHOB, aJIKaJUCHOB, AJIKWHOB, apEHOB.

Habnromaer XuMU9eCcKHii SKCIIEPUMEHT M (PUKCHUPYET eTo Pe3yJabTaThl.

Paznuuarh NOHATHUS «TOMOJIOT» U «M30MEp» JUIsl PAa3IMUHBIX YIJIEBOJOPOIOB.

Oco3HaeT 3Ha4MMOCTb POJIM OTEYECTBEHHOTO YUEHOTO B IIOJIyUEHUHU IIEPBOIO CHHTETUYECKOTO
KayudyKa.

VYcranaBiuBaeT 3aBUCHMOCTb MEXKIY CTPOGHHEM M CBOWCTBaMHU IOJMMEPOB Ha MpUMEpE
HOJMATUIIEHA, KaydyKa, pe3UHbI U 300HUTA.

VYcraHaBnuBaeT NPUYMHHO-CIEACTBEHHYIO CBSI3b MEX]Y COCTaBOM, CTPOCHHEM MOJIEKYJI,
CBOWCTBaMHM U MPUMEHEHUEM Pa3IMYHBIX YIJICBOAOPOJIOB.

XapakTepusyeT COCTaB M OCHOBHBIEC HAIPABJICHUS MepepabOTKH U UCIIOJIL30BAHUS IPUPOITHOTO
ra3za. CpaBHMBAET HaXOKJEHHUE B IPUPOJIE U COCTAB IIPUPOIHOTO U MOIYTHBIX Ia30B.
XapakTepusyeT COCTaB U OCHOBHBIE HAaIIPaBJIEHUS MepepabOTKU U UCII0JIb30BaHUS IIOMTYTHOTO
rasa.

XapakTepusyeT COCTaB U OCHOBHBIE HAaIIPaBJIEHUS NepepabOTKU HEPTH.

Paznuuaer HeTsHBIE PpaKIIUN U ONIUCHIBAET 00JIACTH UX IPUMEHEHUS.

Oco3HaeT He00XOIMMOCTh XUMHUYECKUX CIIOCOOOB MOBBIIIEHNS KauecTBa OCH3MHA
XapakTepusyeT OCHOBHbBIE MPOAYKTHI KOKCOXMMHUYECKOTO MPOU3BOACTBA. OnuchIBaeT 001acTu
IPUMEHEHHS KOKCOBOTO ra3a, aMMHaYHON BOJIbl, KAMEHHOYTOJILHOM CMOJIBI, KOKCA.

Oco3HaeT He0OXOAMMOCTb ra3uUKalMi KAMEHHOTO YIS, KaK aJbTepPHATUBHI IPUPOTHOMY Ta3y.
BremomaseT TECThI, PEIIACT 3ala4d U YIIPAXKHCHHA 110 TEME.

[TpoBOAMT OLIEHKY COOCTBEHHBIX JTOCTHXKEHUN B YCBOCHUU TEMBI.

KoppekTupyeT cBOM 3HaHHS B COOTBETCTBUU C IJIAHUPYEMBIM PE3YJIbTaTOM.
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2%

Pa3 | Kom-Bo
XapaKTepucTUKa JACSITSIIBHOCTH 00YJaroIIuXcs
Heﬂ 1acoB JIMYHOCTHBIC perynsaTHBHbIC 03HABATE/IbHBIC KOMMYHUKaTHBHbBIC
14 | HasbiBaeT CIUPTHI IO MEXKTYHAPOAHONH HOMEHKIIATYPE. 1,23 |(1,2,345(1,2345| 1,234

Kncnoponconepmamne H a30TCoACPKAINUEC OPraHUYCCKUE COCTMHCHUSA

Tema 3

XapakTepusyeT CTPOCHHE, CBOMCTBA, CIOCOOBI TOMyUeHHS U 001aCTH IPUMEHEHUS IPEACIIBHBIX
OIHOATOMHBIX CITUPTOB.

YcranaBnuBaeT NPUUMHHO-CIEICTBEHHYIO CBS3b MEX/y COCTABOM, CTPOCHHUEM MOJIEKYJI, CBOMCTBAMH U
NPUMEHEHUEM METaHOJIa U 3TaHOMA.

Krnaccudurmpyer ciupThl 1O HX aTOMHOCTH.

XapakTepu3yeT CTpOCHHE, CBOMCTBA, CIIOCOOBI MTOMYYeHHS M 00JIaCTH MPUMEHEHNSI MHOTOaTOMHBIX
CIIUPTOB.

WnentuduimpyeT MHOrOaTOMHBIE CITUPTHI C TOMOIIBIO KAY€CTBCHHOW PEaKIINH.

XapaxTepusyeT CTpOSHHE, CBOWCTBA, CITIOCOOBI MOMyUYSHHSI U 00JIaCTH PUMEHEHHS (heHOTIa.
Wnentuduuupyer (HeHONI ¢ MOMOIIBI0 Ka94eCTBEHHBIX PEaKIUi.

CoOmronaeT npaBuiia 6€30MacHOr0 OOPAIICHUS C (PESHOJIOM.

XapakxTepu3syeT CTpOSHHE, CBOMCTBA, CIIOCOOBI TTOJTy4deHHs M 001acTh MpUMeHEeHHs (popMaibaernia u
areranpaeruia. VaeHTnunupyer anpaeruabl ¢ MOMOIIBIO Ka9eCTBEHHBIX peakuuidt. CoOirofaeT npaBmia
9KOJIOTUYECKH TPAMOTHOTO M 0€30IacHOr0 o0paleHus ¢ GopMalibAETHIOM.

XapaxTepu3syeT CTpOSHHE, CBOMCTBA, CIIOCOOBI TTIOTy4eHHs M 00JIaCTH MPUMEHEHHS MypaBbUHOM 1
YKCYCHOI1 kucioT. Paznnyaer obmiee, 0COOEHHOE U €AMHUYHOE B CTPOCHUH U CBOWCTBAX OPraHUYECKUX
(MypaBBMHOM M YKCYCHOI) 1 HEOPTaHHMYECKHUX KUCIIOT.

CoOmroaeT npaBuiia YKOJIOTHYECKH IPaMOTHOTO U 0€301MacHOro oOpaieHus ¢ KapOOHOBBIMU KHCIIOTAMHU.
OmnuchIBaeT peakuy dTepUPHKAIMN KaKk 00paTUMOi OOMEHHBIN MPOIECcC MEXIY KHCIOTaMH U
CIHUPTaMHU. XapaKkTepu3yeT CTPOSHNE, CBOMCTBA, CIIOCOOBI TOTyUSHHS U 00IaCTH IPUMEHEHUS KUPOB.
YcranaBnuBaeT 3aBUCUMOCTh MEKOY (I)I/I?,I/I‘ICCKI/IMI/I CBOMCTBaMH KHUPOB, COCTaAaBOM HUX MOJICKYIT 1
HPOUCXOXK/ICHHEM.

OmnpenensieT MprUHaUISKHOCTh OPraHUYECKUX COSMHEHUH K yIIIeBOAaM.

Paznuyars MOHO-, IM- ¥ TIOJMCAXapUIBI IO UX CIOCOOHOCTH K THAPOIIU3Y.

[IpuBOIUT IPUMEPHI TIPEICTABUTEINIEH KaXKIO0H IPYIITHI YIIIEBOIOB.

HaGiroaet, caMOCTOATENTBHO MPOBOMT M OMUCHIBACT XUMHYECKUH IKCTIEPUMEHT.

Brimonaser TECThI, pC€IIACT 3a1a4u 1 YIIPAKHCHUA 110 TEMCE.

IIpoBOIUT OLIEHKY COOCTBEHHBIX TOCTHKCHHUH B YCBOSHUH TEMBI.

KoppextupyeT cBou 3HaHHS B COOTBETCTBUH C TNIAHUPYEMBIM PE3YJABTAaTOM.
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Pa3
nein

Koi-Bo
JacoB

XapaKTepI/ICTI/IKa JACATCIIBHOCTH 06yqa}oumxcs;

2%

JIMYHOCTHBIC

pErynaTUBHBIE

[103HABATEIILHBIC

KOMM YHHKATHBHbIC

Onpenenser NpuHAIIIEKHOCTh OPTAHUYECKOTO COSMHEHNS K aMUHaM Ha OCHOBE
aHaJM3a cOCTaBa €ro MOJIEKYII.

XapakrepuszyeT CTpOEHHE, CBOMCTBA, CIIOCOOBI MOTYYEHUS U 00JIaCTH MPUMEHEHUS
AHWIMHA.

ApPryMEHTHPYET 4yBCTBO FOPAOCTH 3a JOCTUKEHHUS OTEUECTBEHHON OpraHu4eCKOn
XUMHH.

Cobmronaet mpasuiia 6€30MaCHOTO OOpaIleHUs ¢ aHUJIMHOM M KpPacUTeNIIMU Ha €ro
OCHOBE.

Omnpenenser NpUHALIIEKHOCTh OPrAaHUUECKOTO COEIMHEHHUS] K aMUHOKHUCIIOTaM Ha OCHOBE
aHaJM3a coCTaBa UX MOJIEKYIL.

XapakTepu3yeT CBOMCTBA aMUHOKHUCIIOT Kak aM()OTEPHBIX COCTUHEHUI.

Pa3znuyaeT peakuuu MoJIMKOHACHCALMY U IENTUAHBIE CBA3H.

XapakTepH3yeT COCTaB, CTPOEHUE, CTPYKTYPY U CBOMCTBA OEJIKOB.
Nnentudumupyet 6enku.

OnwuceiBaeT OMOJIOTMUECKHE CBOMCTBA OETTKOB HA OCHOBE MEXIPEIMETHBIX CBS3EH
XUMUU U OUOJIOTHH.

[TpoBoauT, HAOMIOAAET U OMKUCHIBAET XMMHUECKHUI SKCTIEPUMEHT JJIs1 TOJITBEP K ICHUS
CTPOEHUS U CBOMCTB pa3INYHbIX OPraHUYECKUX COEAMHEHNH, a TaKKe UX
UACHTU(PHUKALUU C TIOMOIIBIO KAY€CTBEHHBIX PEaKLIUM.

BrInonHsieT TECTh, peliaeT 3aJauu U YIpaKHEeHHUs 110 TeMe.

[TpoBOAHT OIIEHKY COOCTBEHHBIX JOCTHKEHUN B YCBOCHUH TEMBI.

KoppekTupyeT cBoM 3HaHHS B COOTBETCTBHUM C INIAHUPYEMBIM PE3YIBTATOM.

12,3

1,2,3,45

1,2,3,45

1,234
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Pa3
nein

Koi-Bo
JacoB

XapaKTepI/ICTI/IKa JACATCIIBHOCTH 06yqa}oumxcs;

2%

JINYHOCTHBIC

PETYNATUBHBIE | NO3HaBATE/bHbIE

KOMM YHHKATHBHbIC

Tema 4. Oprannueckasi XuMmusi 4 0011eCTBO .

OOBACHSIET, YTO TaKOe OMOTEXHOJIOTHUS, TeHHAsI (UM TeHEeTUYEeCKas) MHKEHEpHs,
KJICTOYHAS WHXCHEPHs1, ONOJIOTHYeCKasi MH)XCHEPHs, KIIOHUPOBaHUE,
UMMOOMIIH30BaHHBIC (DEPMEHTHI.

XapakTepusyeT poJib OMOTEXHOJIOTHH B PEIICHUH TPOTOBOIHCTBEHHOUN MPOOIEMBI
Y COXPAHCHHH 3I0POBBS YEIIOBEKA.

Knaccudumupyet moammepsl o pa3IndHbIM OCHOBAaHHUSM.

PaznmnuaeTr ucKkycCTBEHHBIE TIOTUMEPHI, KIIACCU(DHUIIMPYET UX U WLTIOCTPUPYET
TPYIIIBI IOJMMEPOB ITPUMEPaMHU.

Paznuyaet monmumMepu3aiuio 1 MOJIUKOHICHCAIHUIO.

[TpuBOIUT IPUMEPHI ITUX CIIOCOOOB MOTYYEHUS TTOITUMEPOB.

OnuceIBacT CHHTETHUECKUE KayuyKH, TJIACTMACChl U BOJIOKHA HA OCHOBE CBSI3H
CBOICTBAa — IPUMEHEHUE.

[TpoBoauT, HAOIIOMAET U OMUCHIBAET XUMUYECKHUI SKCTIEPUMEHT JIJIsI
UJCHTU(GUKAIIMY TTACTMACC U BOJIOKOH C MTOMOIIIBbIO KaU€CTBEHHBIX PEAKIIUH.

12,3

1234512345

1,234
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IIpumepHoe TemaTu4yecKoe IIaHupoBanue Kypca 11 kiacca 6a30Boro ypoBHsi

(1 4 B HEnem0, Bcero 35 4, u3 HUX 1 4 pe3epBHOE BpeMs)

XapakTepuCcTUKa OCHOBHBIX BUJOB

Howmepa
yPOKOB 111 Tema ypoxka OcHOBHOE cojiep>KaHuE ypoKa NEATEeIIbHOCTH 06yqa101vuuxc;1v (Ha
YpOBHE yUEOHBIX JICHCTBUIA)
1—9 Tema 1. Ctpoenue Bemrectn (9 1)
1 OcHOBHBIE CBEICHUS O Crpoenue aroma: coctaB siipa (HyKJIOHbBI) | ApryMEHTHPOBATh CI0KHOE CTPOCHHUE
CTPOEHHUH aToMa U 3NieKTpoHHas obonouka. [lonsarue 06 aroMa KakK CHCTEMBI, COCTOSIIEH U3

n3otomax. [loHsITHE 0 XUMUYECKOM A7Ipa U IIEKTPOHHON 00O0JIOUKH.
AIIEMEHTE, KaK COBOKYITHOCTH aTOMOB C XapakTepu30oBaTh YPOBHHU CTPOCHHUS
OJTMHAKOBBIM 3aPSIOM SIpa. BEIIIECTBA.
Lemoncmpayuu. 11opTpeTsl
9. Pesepdopaa, H. bopa.

2 [lepuoauyeckas cucrema ®u3znuecKkuil CMbICI IPUHATON B Tabiuile | ONMUChIBaTh CTPOCHUEM aToMa

XUMHYECKHUX IJICMEHTOB
J1. 1. MeHeneeBa B CBETE
YYEHHUSI O CTPOCHUU aroMa

. n. MeHpaeneeBa  CUMBOJIMKM:
HOPSKOBOTO HOMEpa 3JIEMEHTa, HOMeEpa
nepuosna U HoMepa rpymnmbl. [lonstue o
BaJICHTHBIX dJeKTpoHax. OToOpaxeHue
CTpOEHUS AIIEKTPOHHBIX 000J104eK
aTOMOB  XHMHYECKUX  DJIEMEHTOB C
MIOMOIIBIO DJIEKTPOHHBIX M JJIEKTPOHHO-
rpaduueckux Gopmyl.

OObscHenue 3aKOHOMEPHOCTEH
U3MEHEHUS  CBOWCTB  DJJIEMEHTOB B
nepuoiax © Tpynmnax MNepHOANYECKON
CUCTEMBI, KakK CJIEZICTBHE 179
AIIEKTPOHHOTO CTPOEHHsI. DIEKTPOHHBIE

XMMHUYECKOTO 3JIEMEHTA HA OCHOBE €TI0
IIOJIO’KEHUS B IEPUOIUYECKON CUCTEME
. . Menneneena.

3anuceIBaTh JIEKTPOHHBIE U
ANIEKTPOHHO-TpadudecKre GopMyJbl
XUMHUYECKUX SIIEMEHTOB.

Onpenenste OTHOUIEHHE XUMHUYECKOTO
AJIEMEHTA K ONPEACIEHHOMY
JJIEKTPOHHOMY CEMENCTBY
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CEMENCTBA XUMUYECKHUX DIEMEHTOB.
Jlemoncmpayuu. Paznuausie hopmbl
Ileproanyeckoil CUCTEMBI XUMUYECKHUX
anemeHToB /1. 1. Menneneesa. [loprper
. . Menneneena.

Jlabopamophwvie onvimul.
MonenupoBaHue OCTPOCHUS
IIeproan4eckon CUCTEMBI € ITOMOIIBIO
KapTOYEK

Cpasuenue [leprnonuueckoro
3aKOHA U TEOPUU XUMHUYECKOTO
cTpoeHust Ha puitocodckoit
OCHOBE

HpeﬂHOCBIJIKI/I OTKPBITHUA

HCpI/IOILI/ILIGCKOF (&} 3aKOHa )51 TCOPHUHU
XUMHYCCKOIro CTPOCHHUA OPraHHYCCKHUX
COGIIHHGHHﬁ; pPOJIb JIMYHOCTH B HCTOPHUHU

XUMUU; 3HAYCHUE IIPAKTUKHU B
CTAHOBJICHUM W PAa3BUTHUU XUMHUYECKUX
TEOPUH.

Jlemoncmpayuu. oprpetst . W.
Menpeneesa u A. M. bytneposa

[IpencraBiars pa3BUTHE HAYYHBIX
TEOPUH 110 CIUPAJIA HA OCHOBE TPEX
dopmynupoBok Ilepuognueckoro 3akoHa
Y OCHOBHBIX HallpaBJICHUN Pa3BUTHUS
TEOPUU CTPOCHUSI (XUMHUECKOTO,
AIIEKTPOHHOTO U MIPOCTPAHCTBEHHOIO).
XapakTepu30oBaTh POJib MPAKTUKHU B
CTAHOBJICHUH U PA3BUTHH XUMUYECKON
TEOPUHU.

ApryMeHTHpOBaTh YyBCTBO FOPAOCTH 32
JOCTH)KEHHSI OT€YECTBEHHON XUMUH U
BKJIAJl POCCUMCKUX YYEHBIX B MUPOBYIO

HAyKy

HNonnas xumuyeckas CBsi3b U
MOHHBIEC KPUCTAJINYECKUE
pEETKU

Karnonbl u aHWUOHBI: HX 3apsabl U
KJ1accu(uKaIms Mo COCTaBy Ha MPOCTHIC
u cioxHeie. [IpencraBurenu. Ilonsitue
00 MOHHOW XWMHUYECKOW CBs3u. MoHHas
KpUCTaUInyecKas pelIéTKa 51
buznyeckue CBONCTBA BEIIIECTB,
00yCJIOBJICHHBIE 3TUM CTPOCHHUEM.

XapakTepu30BaTh HOHHYIO CB3b KaK
CBSI3b MEXAY MOHAMHU, 00Pa3yIOLIUMUCS
B pe3yibTare OTAa4y WIK IIpueEma
JJICKTPOHOB aTOMaMHU WX TPyIIIamMu
aTOMOB.

OnpenensTe MpUHAIIEKHOCTh HOHOB K
TOM WJIM UHOM TPYIIIIE HA OCHOBAHUU UX
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Jlemoncmpayuu. Moaenb HOHHOU
KPUCTAJUIMYECKON PEIIETKU HAa IPUMEpe
XJIOpUA HaTpUs. MUHEpAIIbI C 3TUM
TUTIOM KPHUCTAJUINYECKOW PEIIETKOM:
KJIBLIUT, TAJINT.

3apsja U COCTaBa.

XapaxkTepu3oBaTh (PU3NUECKUE CBOWCTBA
BELIECTB C NOHHOM CBSI3bI0, KaK
(GYHKIMIO BUIa XUMHUECKOM CBSI3U U
THUIIa KPUCTAJUIMYECKON PEIIETKU

KoBaneHTHast xummueckas
CBSI3b. ATOMHEBIC U
MOJIEKYJISIPHBIE
KPUCTAJUTMYECKUE PEIIETKU

Ilousatue 0 KOBAJICHTHOM CBSI3M.
DNEKTPOOTPUIIATEIBLHOCTD, HEMOJISIPHAS U

MOJISIPHAS KOBAJICHTHBIE CBSI3H.
Kparnocts KOBAJICHTHOM CBSI3U.
MexaHu3mbl 00pa30BaHUS KOBAJIEHTHBIX
CBsI3EM: 0OMEHHBIN U JIOHOPHO-

akuentopHslid. [IOMSIpHOCTE MOJEKYIIBI,
KaK CIEICTBHE IOJSIPHOCTH CBSI3U H
reOMEeTpUu MoJIeKylbl. Kpucrammmyeckue
pem€éTKH ¢  3TUM  THIIOM  CBS3M:
MOJIEKYJISIpHbIE U aTOMHbIe. DU3nYecKue
CBOMCTBA  BEUIECTB, OOYCIIOBJICHHBIC
TUIIOM KPUCTAIUTMYECKHUX PEIIETOK.
Jlemoncmpayuu. Monenu MONEKYJIIPHON
KPUCTAJUIMUECKON PEIIETKH Ha pUMeEpe
«CYXOTO JIbJ1a» WIH UOJ1a U aTOMHOMN
KPUCTAJUIMYECKON PEMIETKU HAa PUMEpE
anmMasa, rpadura win kBapua. Mojenb
MOJIIPHOTO 00bEMa raza

OnuchiBaTh KOBAJICHTHYIO CBA3b, KaK
pe3yabTar 00pa3oBaHUs OOITUX
ANIEKTPOHHBIX AP WJIU KaK PE3yJabTaT
NEPEKPBIBAHUS DIICKTPOHHBIX
opOuTaeH.

KnaccuduimpoBaTh KOBaJIeHTHBIE
cBsi3u o DO, KPaTHOCTU U CIIOCO0Y
NIEPEKPBIBAHUS IIEKTPOHHBIX
opOuTaJeH.

XapaktepusoBaTh (hU3HMUECKHUE CBONCTBA
BCIIICCTB C KOBAJICHTHOM CBS3bI0, KaK
(GYHKIHMIO KOBAJICHTHOM CBSI3U U THUIIA
KPUCTAJUINYECKOU PEIETKU

Meramnmnueckas XxuMuueckas
CBA3b

IloHssiTHE O METAJUIMUYECKOU CBI3U WU

METAJIAYECKUX KPUCTAJIIIMYECKUX
pelETKax. dusznueckue CBOMCTBA
METaJIOB Ha OCHOBE 150,

KPpHUCTAJIJIINYCCKOTO CTPOCHHUA.

XapakTepu3oBaTh METATINYECKYIO
CBSI3b KaK CBSI3b MEKy HOH-aTOMaMU B
MeTaJuIax ¥ CIUIaBax MOCPEICTBOM
0000111eCTBIEHHBIX BAJICHTHBIX
AJICKTPOHOB.

26




[IpumeHeHne METallIOB Ha OCHOBE HX
CBOMCTB. YEPHBIC U LIBETHHIC CILIABHI.
Jlemoncmpayuu. Monenu
KPUCTAJUTNYECKUX PEUIETOK METAJIIOB.
JlabopamopHvie onvimei.
Koncrpyuposanue monenu
METaJUTMUECKOM XUMHUYECKOMN CBSI3U

OOBACHATH €IUHYIO IPUPOY
XUMUYECKHUX CBA3EH.

XapaxkTepu3oBaTh PU3NUECKUE CBOWCTBA
METaJUIOB, KaK ()YHKITHIO
METaJUIMYECKOM CBSA3M U METANINYECKON
KPUCTAJUINYECKOU PEIIETKU

BOI[OpOI[HaH XUMHUYCCKasA CBA3b

MexmonexkynsapHas u
BHYTPUMOJIEKYIISPHAS BOJIOPOJIHbIE
CBA3U. 3HAUCHHE  MEKMOJIEKYIIPHBIX
BOJOPOJHBIX CBSI3€M B NMPUPOJEC U KU3HU
YEJI0BEKA.

Jlemoncmpayuu. BuneodparMmeHTsl U
cnaiinbl «CTPYKTyphI OeTKay.
JlabopamopHvie onvimei. Jlenatypanus
OeJika

XapakTepu30oBaTh BOJIOPOAHYIO CBSI3b
KaK 0COOBINM TUIT XUMHYECKOUN CBS3H.
Paznuuarhe MEXMONEKYISPHYIO U
BHYTPHUMOJIEKYJISIPHYIO BOJIOPOHBIE
CBSI3M.

PackpriBath posib BOJOPOAHBIX CBSI3EH B
OpraHu3allii MOJIEKYJI OMOIOJIMMEPOB,
— OenxoB u JIHK, — Ha ocHOBe
MEXIPEIMETHBIX CBsI3el ¢ OMooruen

[Tonumepsr

[lonyuyeHne  MOIUMEpPOB  PEAKLUSMHU
NOJIMMEPU3ALIMM U MOJUKOHIECHCALINH.
Baxnelmue npeacraBuTeNy mIacTMace U
BOJIOKOH, HX TIIOJIy4YeHUE, CBOMCTBA H

IIPUMEHEHHUE. [TonsTue 0
HEOPraHUYECKUX  MOJIUMMEpPax M  UX
IIPEACTABUTEIIH.

Jlemoncmpayuu. Konnekuuu
«ITnmactmaccel», «BomokHay. O0pasisl
HEOPTraHWYECKUX MOJIMMEPOB — BEIIIECTB
ATOMHOM CTPYKTYPBI

XapakTepu30BaTh NOJIUMEPHI KAK
BBICOKOMOJICKYJISIPHBIE COCTUHEHMUSI.
Paznuuath peakuuu noauMepusaluu u
MIOJIMKOHICHCAIUH.

OnuceiBaTh BaXXHENIINE PEACTABUTENH
IJJACTMAcCC U BOJIOKOH U HAa3bIBaTh
00J1aCTH X TPUMEHEHUS.
YcraHaBiIuBaTh €AMHCTBO OPTaHUYECKOU
Y HEOPraHUYECKOM XUMUU Ha IPUMEpE
HEOPTraHUYECKHUX MOJTUMEPOB

JlnucriepcHbie CUCTEMBI

baze u
ArperatHoe

[lonaTne o0  aUCHIEpCHOM
JIUCIIEPCUOHHON  Cpene.

XapakTepu30BaTh PA3JIUYHbBIC TUIIBI
JIACTIIEPCHBIX CUCTEM HAa OCHOBE
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COCTOSIHME pa3Mep dacTull ¢a3bl, Kak
OCHOBA JIJIsl KJIaCCU(UKALIUN TUCIIEPCHBIX
CUCTEM. DMYJIBCUH, CYCIIEH3UH, a3PO30JIH
— rpynIbl rpyOOIMCIIEPCHBIX CUCTEM, UX
MPEICTABUTENH. 30JIM U TeJId — TPYIIIbI

TOHKOJIHCIICPCHBIX CHCTECM, nux
MMpCACTAaBUTCIIN. ITonsiTue o CHUHCPC3NUCC U
KOaryJjsinuu.

Jlemoncmpayuu. Konnekuuu o6pa3iion
Pa3JIMYHBIX JUCTIEPCHBIX CUCTEM.
Cunepesnc 1 Koarymsiius
Jlabopamophnvie  onvimel.  Ilomyuenue
KOJUIOUJTHOTO pacTBOpa KypHHOIro Oelika,
VICCIIEIOBAHUE €r0 CBOMCTB C IIOMOIIBIO
Ja3epHOM YKa3KM U MPOBEIACHUE €ro
neHarypauuu. I[lomyueHue  sMynbcuUH
PACTUTENBHOIO Macjia U HaONIoJeHUE 3a
e€ paccinoenuem. [lomydyeHue cycneH3uu
«HU3BECTKOBOTO MOJIOKa» W HaOIIOneHue
3a €€ cequMeHTalen

arperaTHoro COCTOSHUS JTUCIIEPCHOM
(a3bl U JUCTIEPCUOHHOMN CpEJIbI.
PackpbIBaTh pojib pa3aIudHbBIX THIIOB
JUCTICPCHBIX CUCTEM B KU3HU TIPUPOIBI
1 00IIlECTBA.

[TpoBoanTh, HAOMFONATH U OTIMCHIBATH
XUMHYCCKHI SKCITEPUMEHT

10—21

Tema 2. XuMu4eckune peakiuu

(12 v)

10—11

Kiraccudukanus XuMuaecKux
peakuii

Amorponuzanuss M M30MEpHU3aLMs, Kak
peakuuu  0e3  M3MEHEHHs  cocTaBa
BELIECTB. AJUIOTpONMUS W €€ NPUYUHBI.
Knaccudukarus peaknuii mo pazaudHbIM
OCHOBaHHUSIM: MO YHUCIY M COCTaBy
peareHToB W MPOAYKTOB, Mo ¢aze, o
UCIIOJIb30BAHUIO  KaTaju3aropa WU
depmeHTa, 1O TEWIOBOMY 3hdexTy.

OnpenensaTs NPUHAAIEKHOCTh
XUMHUYECKOUN pPEaKIMU K TOMY WJIH
MHOMY THUITy Ha OCHOBaHUU 110
Pa3IMYHBIX TPU3HAKOB.

OTtpaxxaTb Ha MUCbME TEIIOBOU 3 PexT
XAMUYECKUX PEAKIIUN C TTIOMOILBIO
TEPMOXUMHUYECKUX YPABHEHHI.
[TonTBep)aaTh KOJIUYECTBEHHYIO
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TepMOXUMHUYECKUE YPABHEHUS PEAKIIHM.

Jlemoncmpayuu. PactBopeHue cepHOMN
KHUCIIOTHl U aMMHUAYHOM CEUTPHI U
(duKcalys TEIIOBBIX SBJICHUN ISl 3TUX
IPOLIECCOB

XapaKTePUCTUKY IK30- U
SHIOTEPMHUYECKUX PEAKIUN pacuéTaMu
0 TEPMOXUMHUYECKUM YPaBHEHHUSIM.

12

CKOpOCTh XUMHUYECKUX
peakuuin

cDaKTOpI:oI, OT KOTOPBIX 3aBUCHUT CKOPOCTb

XAMUYECKUX pEaKLU: pupoa
pearupyromux BeUIECTB, TeMIeparypa,
IJIOIIA/1b 170:¢ CONPUKOCHOBEHUS
pearupyroumx BEIIECTB, 1754
KOHIIEHTpALIUS, MPUCYTCTBHE
karasmsaropa. [lomatme o karamuse.
DepMEHTHI, KaK OHOJIOTUYECKHE
KaTaJau3aTophl. NHruburopsl, Kak

«QHTOHUMBD»  KAaTaJIU3aTOPOB U  UX
3HauUCHUE.

Jlemoncmpayuu. BzaumonencTBust
PAacCTBOPOB COJISIHOM, CEPHOM Y YKCYCHOU
KHUCJIOT OAMHAKOBOM KOHLIEHTPALIUHU C
OJIMHAKOBBIMH KyCOYKaMU (TpaHyIaMHu)
IUHKA U B3aUMOJECHCTBUE OJMHAKOBBIX
KyCOUYKOB pa3HbIX METAJJIOB (MarHusl,
IIMHKa, JKeJIe3a) C paCTBOPOM COJISTHOM
KHUCJIOTBI, KaK IPUMEP 3aBUCUMOCTH
CKOPOCTH XUMHUYECKUX PEAKLINI OT
pUpobl BenlecTB. B3anmonencreue

YcTaHaBnMBaTh 3aBUCHMOCThH CKOPOCTH
XUMUYECKOW PEAKINK OT TIPUPOJIBI
pearupyromnmx BeecTB, uxX
KOHIICHTPAIIUH, TEMIIEPATYPHI U
IJIOIIA/IA UX CONTPUKOCHOBEHHUS.
PackpbiBaTh poJib KaTamM3aToOpoOB KaK
(baKTOpOB yBEIUYEHUS CKOPOCTH
XUMUYECKOU peaKIui U paccMaTpuBarh
WHTUOUTOPHI KaK «aHTOHHMBI»
KaTaJn3aTopoB.

XapakTepu3oBaTh (PepMEHTHI KakK
OMOJIOTMYECKHUE KaTaJnu3aToPhI
OCJIKOBOM MPUPOJIBI U PACKPHIBATh UX
POJIb B IPOTEKAaHUN OMOXHUMHYECKHUX
pEaKLMil Ha OCHOBE MEKIPEAMETHBIX
CBsI3eM ¢ OMoIOTHEN.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH
XUMUYCCKUIA SKCIICPUMEHT
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pPacTBOPOB THOCYIb(aTa HATPUS
KOHIICHTPALUU U TEMIIEPATyPHhI C
PacTBOPOM CEPHOU KUCIIOTHI.
MonenupoBaHUE «KHUIISIIIETO CIOSD.
['ereporeHHblid KaTaanu3 Ha MPUMEPE
Pa3IoKEHUs IEPOKCHUIA BOAOPOJA B
MPUCYTCTBUM THOKCHA MapraHiia.
JlabopamopHhvie onvimsi. cnonb3oBaHue
HEOPraHMYECKHUX KaTajau3aTtopoB (cosei
xKee3a, HoJuAa Kaausl) U MPUPOTHBIX
00BEKTOB, COAEpIKAITUX KaTaasy (ChIpoe
M$ICO, KapTodesh) ISl Pa3I0KEHUS
IEPOKCHJIa BOIOPOAA

13

OO6paTMMOCTh XUMUYECKHUX
peakuuil. XuMU4ecKoe
PaBHOBECUE U CTIOCOOBI €r0
CMEILICHUS

Knaccudukanys XAMHUECKHX pPEaKIUi
10 TNpU3HaKy ux HampaiieHus. [loHstue
00 00paTUMBIX PEAKIUSAX U XUMHUYECKOM
paBHoBecuu. Ilpunnun Jle-Illatense u
CIIOCOOBI CMEILECHUSI XUMHUYECKOTO
paBHOBecusi.  OOmiasi xapakTepUCTHKA
peakiuii CHHTE30B aMMHaka U OKCHa
ceppi(VI) u paccMoTpeHHne — ycloBwHiA
CMEIIICHUS ux paBHOBECHS Ha
IPOU3BOCTBE.

Jlemoncmpayuu. CMenieHre paBHOBECHS
B cucteme Fe** + 3CNS ™« Fe(CNS),
Jlabopamopnwvie onvimoi. UmocTparus
npasuia beprosie Ha MpakTUKe —
MPOBEICHUE PeaKIuii ¢ 0Opa3oBaHUEM
ocaJika, raza 1 BOJIbI

OnuceIBaTh COCTOSHUSI XUMUYECKOTO
paBHOBECHS U MpeIaraTh CoCoObI €10
CMEUIEHUS B HEOOXOIUMYIO CTOPOHY Ha
OCHOBE aHAJIN3a XapAKTEPUCTUKHU
peaxkuuu u npuniumna Jle-Illarense.
[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH
XAMHWYECKUN SKCTIEPUMEHT
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14—15

I'mpponus

OOpatuMblii 1 HEOOPATUMBIN THAPOIU3BI.
I'mppomms conert m ero tunsl. I'uaponus
OpraHUYEeCKUX COEAUHEHUH B IKUBBIX
OpraHM3MOB, Kak OCHOBa OOMEHa
BeniectB. [loHATHE 00 »HEpreTuyecKoM
oOMEHE B KIETKE U POJM TUAPOJIH3A B
HEM.

JlabopamopHhvie onvimel. VictibiTanue
UHIMKAaTOPaMU Cpelbl paCTBOPOB COJIEH
Pa3IMYHBIX TUIIOB.

OnpenensaTe TUI THIPOIU3A COJIU Ha
OCHOBE aHaJIM3a €€ COCTaBa.
Knaccudunuposars rugponus cosien

110 KaTHOHY U aHHOHY.
XapakTepu30oBaTh pojb THAPOJIA3A
OpPraHUYEeCKUX COEIMHEHUM, KaK
XUMHUYECKON OCHOBBI OOMEHA BEILIECTB U
SHEPIUH B )KUBBIX OPTaHU3MAaX.
[IpoBonuTh, HAOMIOAATh U OMKCHIBATh
XUMUYECKAN SKCIIEPUMEHT

16

OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU

Crenenp OKUCHEHUA U €€ ONpPENEIICHHE
no  ¢dopmynaM  OpraHMYeCKUX  H
HEOPTaHUYECKUX BEIIECTB. DJIIEMEHTHl U

BCIICCTBA, KakK OKHUCIINTCIIN )51
BoccTaHoBuTeU. lloHaTHne o rmponeccax
OKHUCJICHUA )51 BOCCTAHOBJICHUA.

CocraBineHrue ypaBHEHHH XUMHUYECKHUX
peakuuid Ha OCHOBE  BJIEKTPOHHOIO
OanaHca.

Jlemoncmpayuu. B3auMoIeiCTBUE IUHKA
C COJITHOW KMCJIOTOM U HUTPATOM
cepebpa.

JlabopamopHhvie onvimul. OKUCTUTENHHO-
BOCCTAaHOBUTEJIbHAS PEAKIIMS U PEaKIIHs
oOMeHa Ha TpUMepe B3auMOICHCTBUS
pactBopoB cyibdara meau(Il) c xxenezom
Y PaCTBOPOM IIEJIOYH.

OnpenensTe OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIC PEAKIIUU KaK
MPOIIECCHI C UBMEHEHUEM CTeTeHEN
OKHCJICHUS DJIEMEHTOB BEIIECTB,
YYaCTBYIOIIUX B PEAKIIUU.

Paznuuare okucauTens u
BOCCTaHOBHUTEIb, TPOLIECCHI OKUCIICHUS
Y BOCCTaHOBJICHUSI.

Cocransate ypaBHenusi OBP Ha ocHOBe
AIIEKTPOHHOTO OanaHca.

[IpoBoauTh, HAOMIOAATH M OTIMCHIBATH
XAMWYECKUU SKCIIEPUMEHT
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17-18

DNEKTPOIU3 PacIljIaBOB U
pactBOpOB. [IpakTueckoe
MIPUMEHEHUE AIEKTPOIIH3a

XapakTepucTUKa  JJIEKTPOJIM3a,  Kak
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHOTO
npouecca. OCOOEHHOCTH 3JIEKTPOJIN3A,

IMPOTCKAarOUICTO B pacTBOpax
QJICKTPOJINTOB. HpaKTI/I‘-ICCKOC
MNIPUMCHCHUEC OJICKTPOJIM3a: IIOJYUYCHHUC
TaJIOI'CHOB, BOOOpOaa, KHUCJIOPOJa,
MCJIOYHbIX MCTAJVIOB H HlGHO‘IGfI, a
TaKIXKC AJIIOMHNHUA QJICKTPOJIN30M
paciuiaBOB M paCTBOPOB COCI[I/IHGHI/Iﬁ
OTHX OJICMCHTOB. [lonsiTue 0)
TaJIbBaHOIIJIACTHUKC, TaJIbBaHOCTCT'HH,

padMHUPOBAHUU IIBETHBIX METAJIIOB.
Lemoncmpayuu. KonctpynpoBanue
Mozienu AeKkTponnsépa. Buneodparment
C IPOMBIIIJIEHHON YCTaHOBKH JJIs1
NOJTyYEeHHSI AITFOMUHUS

OnuceIBaTh 3JIEKTPOIIN3 KaK
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBII
pouecc.

Pa3nuyare a51eKTpoan3 paciiaBoB U
BOJIHBIX PAaCTBOPOB.
XapakTepu30BaTh IPAKTUYECKOE
3HAYEHHE AIEKTPOJIN3a Ha PUMEPE
IIOJIyYEHHSI AKTUBHBIX METAJIJIOB U
HEMETAJUIOB, a TAKXKe
raJbBaHOIUIACTUKH, FaJIbBaHOCTEIHH,
paduHUPOBAHUH LIBETHBIX METAJUIOB

19 [Tpaktuueckas pabora Ne 1. Pemenue sxcniepumMeHTanbHbIX 3a7a4 o | [maHupoBarh, MpOBOAUTE HAOIIOAATH U
Pemenue skcriepuMEHTaNBHBIX | TeME « XUMUYECKas pEeaKITUs» OTHCHIBATh XUMUYECKUM IKCTIEPUMEHT C
3a/1a4 1o Teme «XuMH4ecKas COOJTIOIEHUEM MPABUIT TEXHUKHU
peaKIs 0€3011aCHOCTH

20 [ToBTOpenue u o0obIIEeHNE TecTupoBanue, pelieHue 3aaa4 u BoINoNHATE TECTHI, peliaTh 3a/1a4u U

U3YYEHHOTO

YIPAXXHEHUH 110 TEME

YIPaXHEHUA MO0 TEME.
[TIpoBOAUTH OLICHKY COOCTBEHHBIX
JTOCTH)KEHUW B YCBOCHUU TEMBI.
KoppektupoBaTh cBOM 3HaHUS B
COOTBETCTBHHM C TIJIAHUPYEMBIM
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pe3yabTaToM

21 KontponpHnas pabora Ne 1 «Ctpoenue BemiecTBa. XUMAYECKask PEAKIUSI

22—30 Tema 3. BemecTBa u ux cBoiicrsa (9 4)

22 Meranibl @®uU3MYECKUE CBOMCTBA METAUIOB, KakK | XapaKTepu30BaTh dbusnyeckue u
byHKUMS  UX  CcTpoeHMs.  JleneHue | XUMHYECKUE CBOMCTBA METAJIOB Kak
METAJIJIOB Ha TPYIINBI B TEXHUKE U XUMUH. | QYHKIIUIO CTPOCHUS WX aroOMOB U
XUMHUYECKUE CBOMCTBA METAJIOB M | KPUCTAJJIOB HA OCHOBE IPEICTABICHUM
ANMEKTPOXUMHYECCKHN psaa  HanpspkeHuil. | 00 OBP um monokeHuss MeTalioB B
[TonsTue 0 METAJUIOTEPMUU | DJIEKTPOXUMHUYECKOM PsIy HAPSIKEHUM.
(UIIOMUHOTEpPMUU, MarHueTepMuu u Jip.). | HabmionaTh U onuchIBaTh XUMUYECKUN
Jlemoncmpayuu. KolmeKkuus METaioB. 3KCIIEPUMEHT
B3anmonenicTBue KOHUEHTPUPOBAHHOU
a30THOM KHUCJIOTHI ¢ MeIbI0. Bemblmka
TepMUTHOU cMmecu. [lopTper
H. H. bekerosa

23 Hemeramel. biaropoassie Hemerannel kak okucimutenu. Hemeramnsl | OnuchiBaTh 0COOCHHOCTH MOJI0KEHUS

raspl KakK BOCCTaHOBUTEIIU. Psin | HemeTamios B [lepuonuueckoit Tabmure

AJIEKTPOOTPULIATEIILHOCTH. Uneprasie | 1. U. MenneneeBa, CTpo€HHE UX

WK OJaropoJIHbIE Tas3bl.

Jemoncmpayuu. Kojmekuus HEMETaJIO0B.
Bcenbika u€pHoro nopoxa. BeitecHeHue
rajoreHoOB U3 UX PACTBOPOB JIPYTUMU
rajoreHaMu

aQTOMOB Y KPUCTAJLJIOB.
CpaBHUBATH CIIOCOOHOCTH K
aJIJIOTPONHUU C METaJIJIAMM.
XapakTepu3oBaTh OOUIME XUMHUECKUE
cBoiicTBa HeMeTauioB B cBeTe OBP u nx
MOJIOKEHUSI HEMETAJJIOB B PSITY
AEKTPOOTPHULIATEITILHOCTH.

HabGmtonars 1 onuchiBaTh XUMUYECKUI
AKCIIEPUMEHT
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24

Kucaotsl HCOPraHn4cCKuUuc u
OpPraHUYCCKHUC

Kucinorel ¢ TOYKHM 3peHHA aTOMHO-
MOJIEKYJIIpHOTO  yueHusa. Kucnorelr ¢
TOYKH 3peHus TEOPHUH
AIIEKTPOIUTHYECKON JUCCOIMALUY.
Kucnorsl ¢ TOYkKM 3peHUS NPOTOHHOM
Teopun. OOIIME XMMHYECKUE CBOMCTBA
kucnot. Knaccudukanus Kucior.
JlabopamopHnuwiii onvim. UccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM
Y YKCYCHOM KHCJIOT KalleJIbHBIM METOAOM
pU UX pa30aBIeHUU BOJIOM.

CoOTHOCHUTH MpeICTaBUTEICH
OPraHUYECKUX U HEOPTaHUYIECKHUX
KHCJIOT C COOTBETCTBYIOIIEH
KJIACCU(PUKAIMOHHOM TPyIIOM.
OmnuceIBaTh OOIME CBOMCTBA
OpraHUYECKUX U HEOPTaHUYECKHUX
KUCJIO0T B cBeTe TOJl 1 ¢ mo3uiuu
OKHCJICHUSI-BOCCTAHOBIICHHS KATHOHA
BOJIOPO/Ia UJIM aHUOHA KUCJIOTHOTO
OCTarKa.

Onpenensitb 0COOEHHOCTH XUMUYECKHUX
CBOWCTB a30THOM, KOHLIEHTPUPOBAHHOU
CEpHOU U MypaBbUHOM KUCIIOT.
[IpoBoauTh, HAOMIOMATH U OOBICHATH
pe3yNbTaThl TPOBEAEHHOTO
XUMHYECKOTO SKCIEPUMEHTA

25

OcHOBaHMS HEOPTaHUYECKHE U
OpraHu4ecKue

OcHOBaHHSI C TOYKHA 3pEHUSA ATOMHO-
MOJEKYJSIPHOTO yueHHusl. OCHOBaHUA C
TOYKHU 3pEeHUS TEOpUH
AIEKTPOTUTUYE CKON JTIACCOLMALINH.
OcHOBaHHSI C TOYKH 3PEHHUS] MPOTOHHOU
teopun. Kraccubukanuss 0OCHOBaHUM.
XUMHUYECKUE CBOWCTBA OPraHUYECKUX M
HEOPTraHUYECKUX OCHOBAaHUMU.
Jlemoncmpayuu. Konnexkuus menoyend u
aMHHOB. B3aumopericTeue nmapos
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOU
KHUCJIOTHI 1 aMMHUaKa («JIbIM 03 OTHs»).
[TonyyeHne aMMHuaka U U3y4eHHUE €10

OnuceiBaTh HEOPTAHUYECKUE OCHOBAHUS
B cBete TO/I.

XapakTepu3oBaTh CBOMCTBA
OPTaHUYECKUX U HEOPTAHNYECKUX
OECKIIOPOIHBIX OCHOBAHUM B

CBETE ITPOTOHHOMN TEOPUHU.

[TpoBoauTh, HAOIIONATH U OMIMCHIBATH
XUMUYECKUU SKCITEPUMEHT
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CBOMCTB.

Jlabopamophvie onvimoi. [lonydeHune
HEPACTBOPUMOIO THAPOKCHUA U €TO
B3aUMOJICICTBUE C KUCIOTOU

26 AmMoTepHbIe coeMHEHUs Heoprannueckue ampoTtepHbie XapakTepu30oBaTh OPraHU4ECKUEe U
HEOPraHUYECKUE U COEAMHEHNS: OKCUBI U TUAPOKCUIBL, — Heopranuyeckue aM(poTepHbIe
OpraHUYECKHUE X CBOMCTBA U IOJYYCHHE. COEAMHEHNs KaK BEIIECTBA C

AMmpoTepHbIe OpraHNYEeCKUE COSAMHEHUS | TBOMCTBEHHON (YHKIIMEN KUCIOTHO-
Ha [IpuMepe aMMHOKUCIOT. [lenTuasl u OCHOBHBIX CBOMCTB.

IICNITUIHASL CBA3b. AprymMeHTupoBarh CBOKCTBA
Llemoncmpayuu. Pa3nnunele cirydan AMUHOKHCIIOT KaK aM(OTEpHBIX
B3aUMOJICCTBHSI paCTBOPOB COJIEH OPraHUYECKUX COCAUHEHUN.
AJIOMMHUA CO LIEI0YBIO. PackpeiBaTe Ha OCHOBE
JlabopamopHvie onvimei. [lonydenue MEXITPEIMETHBIX CBsI3el ¢ OMooruen
amM(pOTEepHOTO THJIPOKCUA U U3YUYEHUE pOJIb AMUHOKHCIIOT B OPTaHU3aLUU
€ro CBOMCTB YKA3HU

27 Commn Knaccudukanus coneid. XKéctkocTs Boabl | XapaKTepru30BaTh COM OPraHUYECKUX U

u crnocoObl €€ ycrtpaHeHus. Ilepexon
KapOoHaTa B TUAPOKApOOHAT U OOpaTHO.
OO01Me XMMHUYECKUE CBOMCTBA COJICH.
Jlemoncmpayuu. IlomydyeHune »xECTKOM
BO/JIbl U1 YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnwie onvimoi. [IpoBeneHne
KaueCTBEHHBIX PEAKIIUI 1O ONPEASTICHUIO
COCTaBa COJIH.

HEOPTaHUYECKUX KUCJIOT B CBETE TEOPUU
AIIEKTPOJIUTUYECKON TUCCOLUALINU.
CoOTHOCUTDH MPEICTABUTENEN CONEH
OpraHMYeCKUX U HEOPTAaHUYECKUX
KHUCJIOT C COOTBETCTBYIOLIEH
KJIaCCU(DUKAITMOHHON TPYTITION.
XapakTepu30oBaTh KECTKOCTH BOJIBI U
npeiarath CrocoObl €€ yCTpaHeHUSI.
OmnuceIBaTh 00IIME CBOMCTBA COJIEU B
cere TO/I.
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HpOBOI[I/ITB, Ha6JIIOI[aTB N OIIMCBIBATH
XMUMHUYECKUUN OKCIICPUMCHT

28 [TpakTuueckas padota Ne 2. Pemenue sxcniepumMeHTanbHbIX 331a4 1o | [maHupoBars, NpoBOAUTE, HAOMIOAATH U
Pemienune sxcriepuMeHTabHBIX | TeMe: «BemecTBa u nx cBOMCTBaY ONKMCHIBATh XUMHYECKUN SKCIIEPUMEHT C
3a7a4 no teme «BemecTsa n ux COOJTIOZIEHUEM MPABUI TEXHUKHU
CBOMCTBa» 0€30IacHOCTH

29 IToBrOpeHue n 0600IIeHNE TectupoBaHnue, pelieHue 3a1ad u BBINONHATH TECTHI, pelaTh 3a7a4l U
TEMBI YIPaXHEHUH 10 TEME YIPa)KHEHUS 10 TEME.

[IpoBOAMTH OLICHKY COOCTBEHHBIX
JOCTH>KEHUM B YCBOCHUU TEMBI.
KoppektupoBaTh cBOM 3HaHUS B
COOTBETCTBHHM C IJIAHUPYEMBIM
pEe3yIBTaTOM

30 KontponpHas pabora Ne 2 «BemecTBa 1 ux cBOWCTBaY

31—34 Tema 4. XuMus u coppeMeHHoe 0011ecTBO (4 1)

31 XUMHYECKAST TEXHOJIOTHS [lonATHE O XWMHUYECKOW TEXHOJOTUHU. | XapaKTEPU30BaTh XUMHYECKYIO

XUMHUUYECKUE PEaKIMid B MPOU3BOJCTBE
aMMuaKa u MeTaHoJIa. O6mas
KJ1accuprKaImoOHHas XapaKTepPUCTHKA
peaKkiMii CHMHTE3a B MPOU3BOACTBE ATHUX
MPOJTYKTOB. Hayunble MIPUHIIUIIBI,
Jexane B OCHOBE  IMPOHU3BOJICTBA
aMMHaka ¥ MeraHoja. CpaBHEHHE ITHX
IIPOU3BOJICTB.

Jlemoncmpayuu. Monenu
MPOMBIIIIJIEHHBIX YCTAHOBOK MOJTYYEHUS
CEpHOM KUCJIOTHl U CHHTE3a aMMHaKa

TEXHOJIOTHIO KaK IIPOU3BOIUTEIBHYIO
CHJTy O0IIeCTBa.

OnuchIBaTh XUMHYECKUE TIPOIIECCHI,
JIC)KAIe B OCHOBE ITPOM3BOJICTBA
aMMHaKa ¥ METaHOJIa, C IIOMOIIBIO
POJHOTO SA3bIKA U SI3bIKA XUMUH.
YcTaHaBIUBaTh AaHAJIOTHH MKy JBYMS
IIPOM3BOJICTBAMHU.

dopmynupoBaTh OOIIHE HAYIHBIC
IPHUHIUIIB XAMUYECKOTO MPOU3BOJICTBA
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32

XuMHueckasi TpaMOTHOCTb Kak
KOMITOHEHT OOIIEeH KyIbTypbl
YeJoBeKa

MapkupoBKa ymakOBOYHBIX MaTepua’sos,
AIIEKTPOHUKH U OBITOBOM TEXHHKH,
AKOJIOTUYHOTO TOBapa, MPOTyKTOB

MMUTAHUS, ITUKETOK IO YXOAY 3a OJCKAO0M.

Jemoncmpayuu. BuneopparmeHTs! u
CJIAMIBI O CTENIEHU SKOJIOTUYECKON
YUCTOTHI TOBapa.

JlabopamopHhvie onvimwi. 3yuenue
MapKHUPOBOK PA3JIMYHBIX BHJIOB
IIPOMBIIUIEHHBIX U ITPOJOBOJIBCTBEHHBIX
TOBApOB

AprymMeHTHpoBaTh HEOOXOAUMOCTD
XUMHUYECKON IPaMOTHOCTH Kak
KOMITOHEHTA OOILEKYIBTYPHOM
KOMITETEHTHOCTH YEJIOBEKa.

YMeTh noinydars He0OXOAUMYIO
MH(OPMALIMIO C MAPKUPOBOK Ha
YIaKOBKaX Pa3IUYHbBIX MPOMBIIIICHHBIX
Y TIPOJIOBOJILCTBEHHBIX TOBAPOB

33—34

IToBTOpenne u 0600menue kKypca. IlogBenenne UToroB yueoHoOro rojga

35

PesepBHOe BpeMs
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PexoMeH1alM U 110 OCHAIIEHUIO Y4eOHOI0 Mpoiecca

Y4yeOHO-MEeTOIUUECKU KOMIUIEKT JUIsl M3ydeHus Kypca xumuu B 10—11
Kjaccax 0a30BOTO  YpPOBHs, CO3MaHHBIM  aBTOPCKUM  KOJUIGKTHBOM  IIOJ
pykoBoactBoM O. C. ['aGpuensHa, COAEpKUT, KpoMe yueOHBbIX MOcoOuil, yueOHo-
METOANYECKHE U JUIAKTUIECKHUE TTOCOOUSI.
YMK «Xumus. 10 knacc. ba3oBblil ypoBeHb»
1. Xumust. 10 knacc: yue0. mis obrieoopasosart. opranusaiuii / O. C. ['abpuensH,
. T. Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3zoBslil ypoBeHb. YUeOHUK.
— M.: IIpocsemenue, 2019
2. O. C. TI'abpuensn, U. I. OctpoymoB, U. B. AkcénoBa, Xumwusa. 10 xmacc.
bazoBslil ypoBeHb. MeToinueckoe nocooue.

YMK «Xumus. 11 kiaacc. ba3oBblii ypoBeHb»
1. Xumus. 11 xiace: yue0. s obmeobpaszosar. opranusanuii / O. C. ['abpuensH,
. . Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3zoBslil ypoBeHb. YueOHUK.
— M.: IIpocBemenue, 2019
2. O. C. T'abpuensn u np. Xumus. 11 kiacc. ba3oBsiii ypoBeHb. MeToanueckoe
nocobue.
Hngpopmayuonnwie cpeocmea

Humepnem-pecypcol na pycckom a3vike
1. http://www.alhimik.ru ITpencraBieHsl cienyronme pyopruKku: COBETbl a0UTYpPUEHTY,
YUHUTE0 XUMHUH, CIIPABOYHUK (OUYEHb OOJbIIAs MOI00pKa TAaOMUIl M CIPaBOYHBIX
MaTepUasioB), Bec€nas XWUMHs, HOBOCTH, OJMMIIMAJbI, KyHCTKamepa (macca
MHTEPECHBIX UCTOPUUYECKHUX CBEJCHUN )
2. http:/mwww.hij.ru/ KypHan «XuMUS W JKA3HBY» TOHSATHO M 3aHUMATEIHHO
pacckas3blBaeT 000 BCEM HMHTEPECHOM, YTO IMPOUCXOJUT B HAyKE U B MHUPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html  DneKTpOHHBIM KypHaT «XUMHUKH U
XUMUs». B JKypHalle IpeIcTaBIeH0 MHOXKECTBO ONBITOB MO XWUMHH, COACPKUTCS
MHOTO  3aHMMAaTEelIbHOM MH(pOpMAIMM, MO3BOJIAIOIIEH  yBI€Yb  YYEHHUKOB
HKCIIEPUMEHTAIIBHOMN YaCThIO MPEAMETA.
4. http://c-books.narod.ru JIutepatypa no Xumumu.
5. http://1september.ru/. XKypnan «IlepBoe ceHTIOps» mis yuuteneid U He TOIbKO. B
HEM TMIPEJCTABICHO OOJIBIIOE KOJIMYECTBO pabOT YYEHUKOB, B TOM YHCIE U
UCCJIeI0BATENIbCKOTO XapaKTepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIA TIOPTal CO
CCBUIKaMH Ha 00pa30BaTeIbHbIE CANTHI IO XUMUHU.
7. www.periodictableru  COOpHMUK  cTareii O  XMMHYECKHX  DIIEMEHTAX,
WJUTIOCTPUPOBAHHBIN 3KCIEPUMEHTaMU.

Humepnem-pecypc na anznuiickom azvike
http://webelementes.com. Coaep>XKUT UCTOPUIO OTKPBITHUSI U ONHUCAHUE CBOWCTB BCEX
XUMHUYECKHUX 3JIeMEHTOB. byneT nmonesen A 00y4yaronmxcs B A3bIKOBBIX IIKOJIAX U
KJIaccax.

Oo0vexkmbl yueOHvIX IKCKYPCUil
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1. Mysenu: MHHEPAJIOTUYECKUE, KpaeBea4ECKHUE, XYJI0’KECTBEHHBIE,
[TonuTexHUYECKUH.

2. JlabopaTopuu: y4eOHBIX 3aBEJCHUMN, arpoOXuMIa00paTOpPUH, SKOJIOTHICCKUE,
CAHAIIUIPMHUOJIOTHYSCKHE.

3. Anrrexn.

4. [IlpoumsBojacTBEHHbIE OOBEKTHI: XMUMHYECKHE 3aBOJbI, BOJOOYHCTHBIC
COOPY>KE€HUS U IPYTUe MECTHBIC MPOX3BO/ICTBA.

MarepuajibHO-TeXHHYeCKOe o0ecreyeHne Ka0MHeTa XUMHHT
HarypajbHble 00beKTbI

Hatypanbnbie 00bexThl, ucnoiasdyemble B 10—11 kmaccax mpu oOydeHuu
XUMUH, BKJIIOYAIOT B C€0s1 KOJUIEKIMM MHHEPAJIOB M TOPHBIX MOPOJ, METAILIOB U
CIJIABOB, OKCHJOB, KHCIIOT, OCHOBaHHM, COJEH, B TOM YHCIIE U MHUHEPAJIbHBIX
ynoOpeHuil, a TakkKe KOJUIEKIMM OpraHMYeCKUX BELIECTB U MaTepUaoB,
npexycmoTpeHHbix @I'OC («Hedts u mpoaykrel €€ nepepaboTkuy», «KameHHBbIN
yroiab M OPOAYKTHl  KOKCOXMMHYECKOTO  IPOU3BOJACTBa»,  «BoJoKHa»,
«[Inactmaces» U T. 4. O3HakoMJeHME C oOpa3laMu HCXOJHBIX BELIECTB U
TOTOBBIX M3JIENIUNA TO3BOJSET IOJYYUTh HAIJISIHBIE MPEJCTABICHUS 00 3THX
MaTepuagax, UX BHEIIHEM BHJE, a TaKXKE O HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.
3HAUUTENbHbIE y4eOHO-TIO3HABATEIbHBIE BO3MOKHOCTH HMEIOT  KOJUIEKIUH,
U3rOTOBJICHHBIE CaMUMU oOywaromuMmucd. [IpeameTsl s TakuX KOJUIEKIUH
coOuparoTcs BO BpeMs SKCKYPCHUN U JPYTMX BHEYPOUHBIX 3aHATUH.

Komnekuun HCHOAB3YIOT TOJBKO IS O3HAKOMJIEHUS OOYYaroIMXCAd C
BHEIIHUM BUJOM UM (U3WYECKHMMH CBOMCTBAMHM Pa3jJUYHBIX BEIIECTB U
MaTepuanoB. /(s mpoBeneHHs XMMHYECKUX OIBITOB KOJUIEKIMU HCIOIb30BATh
HEJb3S.

XuMHYeCKHe PeaKTUBbI M MATePHAJIbI

OOpaiieHue Co MHOTMMH BeIIECTBAaMH TPEOYyeT CTPOroro CoOIIOICHHUS
IpaBWJI TEXHUKH O€30MaCHOCTH, OCOOEHHO IpPH BBINOJIHEHUU OIBITOB CaMUMH
oOyuaroumucsi. Bce HeoOXoaumble Mepbl TMPEAOCTOPOKHOCTH yKa3aHbl B
COOTBETCTBYIOILIMX JIOKYMEHTaX M MHCTPYKIMSAX, a TakXke B IMOCOOUSAX st
YUUTEIIEH XUMUH.

Bce peaktuBel W MaTepualbl, HYXHbIE JUIA IIPOBEJCHHUS JEMOH-

CTPAlIMOHHOTO M YYEHUYECKOTO  DJKCIEPUMEHTAa,  IOCTaBISAIOTCS B
o0mieo0pa3oBaTeIbHble  OpPraHM3alliyd  LEHTPAIM30BAaHHO B BHJE  3apaHee
YKOMILIEKTOBAHHBIX HaOOpOB. [Ipn HEO0OXOAUMOCTHU pUOOpETEHUS

JOTIOJTHUTENbHBIX ~ PEaKTUBOB M  MaTepuajioB  CleAyeT oOpamarbCsi B
CIEHUAIN3UPOBAHHBIE MAara3uHsI.
XumMnyeckas JJadopaTopHasi ocy/ia, annaparbl ¥ NpudopbI

XHAMHUYECKass NOCyna MOJAPa3NeNIeTCsl Ha JBE TPYNIBL: ISl BBIIOJHEHUS
OTBITOB OOYYAIOIIMMUCS U JISl IEMOHCTPAlMOHHBIX OTBITOB.

[TpuGopsl, anmapaTsl ¥ YCTAHOBKH, UCIOJIb3yeMble HA ypoKax XuMuu B 10—
11 xnaccax, KJIaCCU(PUIMPYIOT HA OCHOBE MPOTEKAIOMIMX B HUX (PUIUYECKUX U
XMMHYECKUX TIPOLIECCOB C YYaCTHMEM BEIIECTB, HAXOIAIIMUXCA B Pa3HbIX
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arperaTHbIX COCTOSIHUSIX:

1) mpubGopsl ayis paboThl ¢ Ta3aMU — MOJy4YeHHUE, COOMpaHue, OUYMCTKA, CYIIKa,
MOTJIONIEHUE Ta30B; PEAKIMU MEXKY MOTOKAMH T'a30B; PEaklUd MEX]y ra3aMu B
AIEKTPUUECKOM paspsi/ie; peakiui MeXAy ra3aMu MpU MOBBIIIECHHOM JIaBJICHUH;

2) anmapaTbl U MPUOOPHI JIJISl OMBITOB C KUAKUMHU U TBEPJBIMHU BEIIECTBAMU —
NEeperoHka, (QuIbTpoBaHUE, KPUCTAUIM3AIMS; MPOBEACHUE PEAKIUN MEXKIY
TBEPIBIM BEIIECTBOM M JKHUJKOCTBIO, JKUJKOCTHIO M KHAKOCTBIO, TBEPABIMU
BEILECTBAMH.

3) naTunku PH, 31eKTpOonpoOBOAHOCTH, TEMIIEPATYPHI U JP.

Bue »9roit Kkmaccumdukanmmm HaxomWTCA ydeOHas —amnmaparypa, Mpen-
Ha3HAYEHHAas ISl U3yUYECHUS] TEOPETUUECKUX BOMPOCOB XUMUU: JJISI IEMOHCTPALIUU
AIIEKTPOIPOBOTHOCTH PACTBOPOB M JBUKEHUS MOHOB B 3JIEKTPUUYECKOM IOJIE, IS
WU3YYCHHS] CKOPOCTH XHMHUYECKOW peakuuu W XUMHUYECKOrO0 pPaBHOBECHS,
ANEKTPOJIN3a, IEPETOHKU HEPTH U T. 1.

BcnomorarenbHyo poJjib  UTparOT HM3MEPUTENIBHBIE W HArpeBaTelIbHBIC
pUOOPHI, Pa3INYHbIC TPUCTIOCOOICHHUS JIJISl BBITIOJHEHUS OMBITOB.

Monean

OObeKTaMyd MOJIETTUPOBAHUSI B XHMHH SIBIIIFOTCSL aTOMBI, MOJICKYJIbI,
KPUCTAJUTBI, 3aBOJCKME ammapaTbl, a TaKXke XHUMUYECKHE Tpoleccel. B
MpENnoAaBaHNM XUMHUHU HUCIOJB3YIOT MOJIENN KPUCTAJUIMYECKUX PEMIETOK anmasa,
rpadura, cepsl, docdopa, okcuma yriaepona(lV), nona, xemesa, Menu, MarHus,
MOJENIN KPUCTAIMYECKUX PEIIETOK BaXHEHIIMX MPEACTaBUTEIEH KIIacCOB
OPraHUYECKUX COCAUHECHUH.

Beinmyckarorcst  HaOopbl ~ MoJeneil  aroMOB i COCTaBJICHHUSA
IAPOCTEP>KHEBBIX MOJENE MOJEKYyJ, B TIEpBYIHO OuYepelb, OPraHUYECKHUX
COECIVHEHNH.

YueOHbIe 10COOUSI HA IIEYATHOM OCHOBE

B mpomecce oOydeHHS XUMUM HCHOJB3YIOT CJEAYIOIIME TaOIUIIbI
MOCTOSIHHOTO ~ 3KcroHupoBanusi:  «llepuonnueckas cucteMa  XHUMUYECKHUX
anemenToB [l. V1. MenneneeBay, «Tabmuiia pacTBOPUMOCTH KUCJIOT, OCHOBAHHUM U
coyieit», «DNEKTPOXUMUYECKUI P HANOpsHKEHUHA MeTauioBy, «BaneHTHble
COCTOSIHUSI aToma yriaeponaa», «lIIpocTpaHCTBEHHOE M SJIEKTPOHHOE CTPOCHUE
MOJIEKYJI OPraHUYECKUX COCTUHEHUI» U JIp.

Jlns opraHu3alii CaMOCTOSITEILHOM paboThl O0ydYarOIIUXCA Ha YpOKax
UCIIOJIB3YIOT Pa3HOOOpa3Hble NUJAKTHUECKUE MaTepUalibl: TETPAAu Ha MeYaTHON
OCHOBE WJIM OTJEIbHbIE Pa0OYMe JUCThl — WHCTPYKIHUH, KAPTOUYKU C 3aJIaHUSIMU
pa3HOM CTEeNeHW TPYIHOCTH MJIsl M3y4YEHHs] HOBOIO MaTepuaia, CaMONpPOBEPKH U
KOHTPOJIsI 3HAHUMU.

JKPAHHO-3BYKOBbIE CPeICTBA 00yUeHNs

K »9KkpaHHO-3BYKOBBIM CpeACTBaM OOYYEHHSI OTHOCST TaKue TOCoOus,
KOTOpbIE MOTYT OBITb BOCHPUHSATHI C TIOMOIIBIO 3pEHUS U chyXa. OITO
KUHODHUIbMBI,  KUHO(PPArMeHThl,  JauadUIBMbI,  JUANIO3UTUBBI  (CIANBI),
eIMHUYHBIE TPAHCIIAPAHTHI JIJIs TpadorpoexTopa.
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Texuuueckue cpeacrsa od0yuenus (TCO)

BonbIIMHCTBO TEXHUYECKHX CpEeACTB OOydeHHs He pa3padbaTbiBajioCh
CHEIUAIbHO JUISl IIKOJBI, @ M3HAYAIbHO CIIYXWJIO Ui mepefaayd U oOpaboTKH
uH(OpPMAIUU: 3TO PA3IUYHOIO POJa MPOEKTOPHI, TEIEBU30PbI, KOMIBIOTEPHI U T.
1. B y4eOHO-BOCTIMTATEIbHOM IPOIIECCE KOMIBIOTEP MOXKET MCIOIB30BATHCS IS
peLIeHUs 3a1a4 HAyYHOU OpraHU3alNKU TPyJa YUUTEII.

[Ipu UCTONB30BAHUM TEXHUYECKUX CPEACTB OOYUYEHUs CIEyeT YUUTHIBAThH
BPEMEHHbIE OTpaHUYCHMs, HajaraeMble CaHUTApPHBIMU MOpaBUJIAMHU U HOPMaMU
(CaunlluH). HenpepsiBHasE TPOIOIKUTENBHOCTD IEMOHCTPAIIUU BUIEOMATEPUATIOB
Ha TEJIEBU3MOHHOM OHKpaHe U Ha OOJBIIOM 3KpaHE C UCIOJIb30BaHUEM
MYJIBTUMEIUMHOTO TPOCKTOPA HE AOKHA MPEBBIIATH /i1 o0ydaromnuxcs B X - Xl
Kiaccax Ha ypoke 30 muH Takoe XK€ OrpaHHYEeHUE pacCIpPOCTPAHAETCS Ha
HEIPEPHIBHOE MCIOJIb30BaHUE MHTEPAKTUBHOMN JTOCKH M Ha HEMPEPHIBHYIO PadoOTy
oOydJarommxcss Ha TEPCOHAIBLHOM KOoMIbloTepe. Pa3MemaTte HMHTEPaKTUBHYIO
JIOCKY CJIEJTyeT Tak)Ke Kak ¥ OOBIYHYIO: Ha TOM K€ BhICOTE, 0OecmeunBas pu 3TOM
paBHOMepHOe ocBenieHue. Korma gocka He wHCHojib3yercsa, €€ HeoO0X0auMo
oTKIIO4aTh. [ mnpodunakTkd yTOMIIEHHsS TIJia3 B y4ueOHBIM  mporiecc
HEO0OXOJMMO BKJIIOUYATh PA3IMYHBIC BUBI JIEATEIbHOCTH, BKIIIOYAs CHEIUATBHYIO
TUMHACTHUKY JJIS TJ1a3.

ObOopynoBanne KaOMHeTa XUMHUH

Kabuner  xumum  JgobkeH  ObITh  O0OOpYHOBaH  CHEUUAIbHBIM
JIEMOHCTPAlIMOHHBIM ~ cToJioM. [yt oOecrieueHust  JIydlieil  BUIUMOCTH
JIEMOHCTPALIMOHHBINA CTOJI PEKOMEH/TYETCSl YCTaHABJIMBATH HA MOJIUYM.

B kabuHerax XUMHUU YCTAaHABIMBAIOT JIBYXMECTHBIC YUYCHHYECKHUE
7a00paTOPHBIE CTOJBI C TIOABOJAKON 3IEKTPOIHEPTHHU. YUYEHUYECKUE CTOJIbI
JIOJDKHBI UMETh TMOKPBITHE, YCTOWYMBOE K JIEUCTBUIO arpeCCUBHBIX XUMHUYECKHUX
BEIIECTB, M 3allUTHbIE OOPTUKM TIO HApPyKHOMY Kparo. KaOuHeThl Xumuu
00OpYAYIOT BBITSDKHBIMU ITKa(amu, pacrosioKEHHBIMA Y HAPYKHOU CTEHBI BO3JIE
crona yuurtens. s mpoBeneHust J1abOpaTOPHBIX OMBITOB HCIOIB3YIOT TOJIBKO
MUHHU-COUPTOBKH.

VY4eOHbIe TOCKH JTOJDKHBI OBITh HM3TOTOBJICHBI M3 MATEPHAIIOB, MMEIOITUX
BBICOKYIO aJre€3HI0 C MaTepuajiaMy, HCHOJb3YEMBIMU IS NHUCbMa, XOPOIIO
OYHINATHCS BIIAKHOU I'yOKOH, OBITh M3HOCOCTOMKUMU, UMETh TEMHO-3CIEHBIN I[BET
U aHTUOJMKOBOE TOKPBHITHE. YUEeOHBIE JTOCKH OOOpPYIyIOT COPUTaMH, KOTOpHIE
JIOJDKHBI TPUKPEIUIAThCS K cTeHe Ha 0,3 M BblllIe BEPXHEro Kpas JIOCKH U
BBICTYIIATh BIepéxn Ha pacctosiaue 0,6 M.

TeneBu30psl ycTaHABIMBAIOT Ha ClieMalbHBIX TymMOax Ha BbicoTe 1,0—1,3
M or mnona. [lpm mnpocmoTpe Tenenepenad 3pUTEIbCKAE MECTAa JIOJKHBI
pacrnosiaraTbCs Ha PacCCTOSIHUM HE MEHEe 2 M OT 3KpaHa [0 ri1a3 00y4aronIuxcs.

JInsi MakCHMaJIbHOTO HCIOJb30BaHUS JTHEBHOIO CBE€Ta M PABHOMEPHOIO
OCBEIICHHS Y4YEOHBIX TOMEIICHUI HE CleayeT pa3MemaTh Ha IMOJOKOHHHKAX
IIMPOKOJINCTHBIE PACTEHUS, CHUKAIOUIUE YPOBEHb €CTECTBEHHOI'O OCBEIICHUSI.
Bricota pacTteHuii He AOJKHA MpeBbIIAThlS cM (0T monokoHHMKA). Pactenus
1eaecoodpa3Ho pa3MeniaTh B MEPEHOCHBIX IIBETOYHHIIAX BhICOTOM 65—70 cM oT
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1oJjia WIK MOJIBECHBIX KAIINO B MPOCTEHKAX MEXKIY OKHAMH.

Jlns oTnenku ydeOHBIX TOMEIEHHMM HCIOJIB3YIOT MaTepuaibl M KpPacKu,
CO3/IAIOIIME MATOBYIO IMOBEPXHOCTh. JIJIsI CTEH y4eOHBIX MOMEIICHUH ClIeIyeT
HCIIOJIB30BaTh CBETJIbIC TOHA KEITOTO, 0EKEBOT0, PO30BOI0, 3eJIEHOI0, TOIy00ro
IIBETOB; IS IBE€PEil, OKOHHBIX paM — OEJIbIH IBET.

Kabuner xumuu J0DKeH OBITh OCHAIIEH XOJOAHBIM M TOPSYUM
BOJOCHAOKEHHEM U KaHAJIM3allkEeH.

B kabuneTe Xxumum 0053aTebHO JOJHKHA OBITH anTedKa, COCTaB KOTOPOM
YTBEPKIAETCS MECTHBIMU OpraHaMu yIPaBJICHUS.

IInanupyemble pe3yabTaThbl H3y4YeHUs] Y4eOHOT0 mpeaMera « XuMHUs» HA
YPOBHeE cpeHero o01ero o0pa3oBaHus

Buvinycknuk na 6azoeom ypoene nayuumca:
— NOHUMAamb XAMHYECKYI0 KAPTHHY MHUpa Kak COCTABHYK) YacTh LIEJIOCTHOU
Hay4YHOW KapTHUHBI MUPA;
—  packpvleams  poib XAMHUM W XHMHYECKOTO  IPOMU3BOJCTBA  Kak
IPOU3BOIUTEIBHON CHIIBI COBPEMEHHOI'O O0IIECTBA;
— opmynuposams 3HaYEHUE XUMUU U €€ TOCTHXKEHUN B MOBCEJHEBHOM >KU3HU
4eJI0BEKa,
— ycmauaenueams B3aHUMOCBA3UW MEXAY XUMHUEH U JPYTMMHU €CTECTBEHHBIMU
HayKaMH;
— ¢opmynupoeams OCHOBHBIE TOJOXKEHUS TEOPUU XHUMHUYECKOTO CTPOCHHUSA
opraHnyeckux coeauHeHnii A. M. bymiiepoBa u WILTIOCTPUPOBATH X NMPUMEPAMU
W3 OPraHUYECKOM U HEOPTAHUYECKON XUMUU;
— ap2ymenmupoeams yHUBEPCAIBHBIA XapaKTep XMMHUYECKUX MOHSITUH, 3aKOHOB
Y TEOPUH U1 OPraHUYECKON M HEOPTAHUYECKON XUMUU;
— hopmynuposamo Ilepnonnueckuii 3akoH J[. 1. MenaeneeBa u 3akOHOMEPHOCTH
U3MEHEHUIN B CTPOEHUU U CBOMCTBAX XMMHYECKHX DJIEMEHTOB M OOpa30BaHHBIX
UMHU BellecTB Ha ocHoBe Ilepuoanueckoil cucreMbl Kak TIpadUyecKkoro
otoOpakeHus llepronnyeckoro 3akoHa;
— Xapakxmepu3oeams S- U P-JIEMEHTBI, & TAKXKE KEJE30 M0 HUX IOJIOKECHHUIO B
ITepuognueckou cucreme JI. 1. Menaeneena;
—  K1accuuyuposamv XUMHUECKHE CBSI3U M KPUCTAUIMYECKUE PELIETKH,
OOBSICHATh MEXaHM3Mbl HX OOpa30BaHMS M JOKa3blBaTh E€IUHYIO MPUPOIY
XUMHUUYECKUX CBsI3el (KOBaJEHTHOM, MOHHOM, METaIIMYECKOM, BOIOPOTHOMN);
— 00vACHAMb TPUUMHBI MHOTOOOpa3usl BEILIECTB, UCMHOJb3Ysl SIBICHUS U30MEPHH,
TrOMOJIOTHH, aJUIOTPOIIUY;
— K1accuguyuposams XUMUYECKHE PEAKIIMU B HEOPTaHUUECKOM U OpraHu4eCcKou
XUMUU TI0 PA3IMYHBIM OCHOBAHUAM U YCMAaHA8Iueamsy CieliupuKy TUIIOB peakuui
OT 001Iero yepe3 0CoOOEHHOE K €TUHUYHOMY;
— Xapaxkmepu3oéamv THUAPOIU3 KaK CHeHUUPHUUHBI OOMEHHBIM mpouecc Hu
Ppackpviéams €ro posib B )KUBOW U HEXKUBOU IPUPOLE;
—  Xapakmepu3z06amb  JIEKTPOIM3  KaK  CHEeUU(PUYHBIA  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIN MPOLECC U ONPEAENATh €r0 MPAKTHYECKOE 3HAYCHUE;
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—  Xapaxkmepu3oeamby KOPPO3HIO METaJIOB KaK OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIN MPOLECC U npediiaeams CIOCOOBI 3alUTHI OT HEE;

— Kaaccuuyuposams HEOPraHUYECKUE U OPTaHUYECKUE BEIIECTRA;

— Xxapakmepuzoéams OOIMEe XHMHYECKHUE CBOMCTBA BAXKHEWIIHMX KJIACCOB
HEOPTraHWYECKUX M OpPraHMYeCKUX COCAMHEHW B IUIaHE OT o0IIero uepes
0COOEHHOCTh K €TUHUYHOMY;

— UCNnoOIb308amb 3HAKOBYIO CHUCTEMY XHMHUYECKOTO $3bIKa i OTOOpaKeHUS
cocTaBa (XuMuueckue (HOpMysbl) U CBOWCTB (XUMUYECKHE YPABHEHUS) BEIIECTB;
— ucnonv3oeams TPAaBUIA W HOPMBI MEXKIYHApOJHOW HOMEHKIATyphl IS
Ha3BaHUI BEMIECTB MO (HOopMyIIaM u, HA00OPOT, IJIs COCTABICHUS MOJICKYISIPHBIX U
CTPYKTYPHBIX (JOPMYII COETUHEHUH 110 UX HA3BAHUSIM;

— 3Hamb TPUBHAIbHBIC HA3BaHMUS BAXHEUIIUX B OBITOBOM OTHOIICHHUU
HEOPTraHWYECKHX U OPraHUYECKUX BEUIECTB;

— Xapaxmepu3oeamb CBOWCTBa, TMOJy4YE€HHWE W MPUMEHEHUE BaKHEUIIUX
OpeICTaBUTENIEH KJIACCOB OPraHUYECKUX COEIUHEHWH (aJKaHOB, AaJIKEHOB,
QJIKUHOB, AaJIKaIMEHOB, apOMaTUYEeCKUX YIJIEBOJOPOAOB, CIHPTOB, (DEHOINOB,
aJIbJIETUJIOB, MPEAETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT, CIOXKHBIX 3(pUpoB
U 5)KUPOB, YIJIEBOJIOB, AMMHOB, aMUHOKHCIIOT);

- ycmauaenuéams  3aBUCUMOCTh  DKOHOMHUKH  CTpaHbl OT  JI0OBIYH,
TPAHCIIOPTUPOBKH U NMEPEPaOOTKH YITIEBOJOPOJHOTO ChIPbs (HEPTH U MPUPOIHOTO
rasa);

— DJKCHEPUMEHTANIbHO nOoOmeEepxcoams COCTaB M CBOICTBA Ba)KHEHUIINX
IPEICTaBUTENICH U3YUYEHHBIX KJIACCOB HEOPraHWYECKUX U OPraHUYECKHX BEILECTB
C COONIONIEHHEM MpPaBHJI TEXHUKU O€30MacHOCTH sl padOThl C XUMUYECKUMH
BELIECTBAMHU U JJAOOPATOPHBIM 00OPYIOBAHHEM;

— Xapaxkmepu308amb CKOPOCTbh XHMHUYECKOM peakuuu U €€ 3aBUCUMOCTb OT
pa3TUYHBIX (PAKTOPOB;

— Xapakmepu306amb XUMUYECKOE PABHOBECUE M €r0 CMEIIECHUE B 3aBUCHMOCTH
OT Pa3IUYHbBIX (PAKTOPOB;

— npou3600ums PacUEThl M0 XUMUYECKUM (OpMYJIaM U YpaBHEHUSIM Ha OCHOBE
KOJINYECTBEHHBIX OTHOLIEHU MEXITY YYaCTHUKAMU XUMUYECKUX PEAKIINIA;

— cobar00ame TpaBuiia HKOJIOTMUECKOM 0€30MacHOCTH BO B3aMMOOTHOUICHMSIX C
OKpyKarolel cpefod mpu oOpalleHMH ¢ XMMHYECKHMMM  BElEeCTBaMH,
MaTepHUallaMy U MPOLIECCaMHU.

Buvinycknuk na 6a3060m ypoene noayuum 603M0}CHOCHIb HAYUUMbCA:

— UCNnONb306amsb METOAbl HAYYHOIO IO3HAHMSI NPHU BBINOJHEHUU TPOEKTOB U
y4eOHO-UCCIEeI0BATENbCKUX 3a/1a4 XUMUYECKON TEMaTHKHU;

— NpOcHO3Upo6amsv CTPOCHUE M CBOICTBA HE3HAKOMBIX HEOPraHUYECKUX U
OpraHMYeCcKUX BEIIECTB HA OCHOBE aHAJIOTUU;

— NPOCHO3UPOBAMb TEUEHHE XUMHUYECKUX MPOLIECCOB B 3aBUCUMOCTH OT yCJIOBUM
UX MPOTEKaHUs U MpeAiarath CocoObl yIpaBlIeHUs STUMH MPOLIECCaAMH;

— ycmanasaueams B3aUMOCBS3M XUMHUHU C NPEIMETaMH I'YMaHUTApHOTO LUKJIA
(SI3BIKOM, JINTEPATYPON, MUPOBOM XyJI0’KECTBEHHON KYIBTYPOil);
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— packpviéamv PoOib XUMHUYECKHX 3HaHMM B Oyaymieid NpaKTUYeCKOu
NEeATEIbHOCTH;

— packpvlieamb Poiib XUMUYECKUX 3HAHUN B (POPMHUPOBAHMM WHIUBUIYaTbHOU
00pa30BaTeIbHON TPAEKTOPUH;

— NpOcHO3UpOo8ams CIOCOOHOCTh HEOPraHMYECKUX M OPraHMUYECKHX BEILECTB
IOPOSIBISATh OKHUCIUTENbHBIE W/WIM BOCCTAHOBUTENBHBIE CBOWCTBA C Y4YETOM
CTEIECHEN OKUCIIEHUS JIEMEHTOB, 00pa3yolnX HX;

— apaymenmuposams €IUHCTBO MHUpPa BEIIECTB YCTAHOBICHUEM TI'€HETUYECKOU
CBSA3U MEKy HEOPTaHUYECKAUMU U OPraHUYECKUMH BEIIECTBAMM;

— 6rademb XVMHMYECKHM S3BIKOM JUIsI OOOrallleHWs CJIOBapHOIO 3amaca M|
Pa3BUTHS pEUH;

— Xapakmepu306amb CTAHOBICHUE HAyYHONM TEOPUM Ha IIPUMEPE OTKPBITUA
[lepronnueckoro 3akOHa M TEOPUU XMMHUYECKOIO CTPOECHUS OPraHUYECKHUX
BELIECTB;

— KPUTHYECKU OMHOCUmMbCS K TICEBJOHAYYHOM XMMMUYECKOM uH(popManu,
IIOJIy4Ya€MOU U3 Pa3HbIX UCTOYHUKOB;

— nouumams 100aNbHBIE TPOOJEMBI, CTOSIIME TMEpell YeIOBEYECTBOM
(9KOJIOTUYECKUE, IHEPTETUUECKUE, CBIPBEBBIE), U npediazams MyTH UX PEIICHUs, B
TOM YMCJIE U C IIOMOLIBIO XUMUH.
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