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Pabouas mporpamMma 1o XMMUU sl CPETHEH IKOJIBI COCTAaBJICHA HA OCHOBE:

- TpeboBanuil deepaabHOr0 rocyAapCTBEHHOTO CTaHapTa CPEeIHEro 00IIero 00pa3oBaHus, MPEAbIBISIEMbIX K PE3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeNbHON IPOTPAMMBI;

- IPUMEPHOI OCHOBHOU 00pa30BaTeNbHOM MPOrpaMMbl CpefiHero obiiero odpazoBanus, ogoopenHoi denepaabHbIM yueOHO-METOIUYECKUM
o0beIMHEeHNEM 110 001eMy oOpazoBanuio http://www.fgosreestr;

- OCHOBHOW 00pa3oBaTeNbHOM Iporpammoii cpearero obmiero oopaszosanus MBOY «COIll c. Hoas NBanoBka Kanumaunckoro paiiona CapaToBCKOM
o0J1acTu;

-yueOHbIM mmaHoM MBOY «COIL c. HoBas MBanoBka Kanununckoro paitona CapaToBCKoil 001acTi;

1. TlosicHuTenbHas 3amucka
Pabouas mporpamMmMa cocTaBiieHa B COOTBETCTBUU ¢ TpeOoBaHUsAME DeiepaIbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPETHETO
o01m1ero 06pa3oBaHus BTOPOTO TMOKOJIEHUS, HA OCHOBE MPUMEPHON MPOTrpaMMbl CpeIHEro o0IIero 00pa3oBaHus [0 XUMUU U aBTOPCKON TPOrpaMMbl
kypca xumun s 10-11 kiraccoB 001meo0pa3oBaTeNIbHBIX yupexkaeHui (6a3zossiii ypoBeHs) O.C. ['abpuensna, C.A.Cnankosa (2019 rona),
OpUEHTHPOBAHA Ha UCIONb30BaHKe yueOHukoB mo xumuu ans 10 u 11 kiaccos O.C.I'abpuensia, U.I'.Octpoymos, C.A.Cnaakos.- [Ipocsemienue,

2019.

CopepxaHuie MporpaMMbl HalpaBIeHO HAa OCBOCHHE 3HAHHM 1 Ha OBJIaJICHUE YMEHUSIMU Ha 6a30BoM ypoBHE. OHa BKIIIOUAET BCE TEMBI,
IIPEyCMOTPEHHBIE (heiepabHbIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM CPEAHEro 00IIero o0pa3oBaHus 10 XUMHUU U aBTOPCKOM
IIpOrpaMMoil yueOHOTro Kypca.

MeTo0510rn4eckoif OCHOBOM MOCTPOEHHs yUeOHOTO CO/IepKaHUs XUMHHU JJIsl CpeIHEH IIKOJIbI 0a30BOr0 YPOBHS SIBUJIACH UJIEs] HHTETPUPOBAHHOTO
KypcCa, HO HC €CTCCTBO3HAHM, 4 XUMHUH.

CtpykTypa mpeuiaraeMoro Kypca pemtaer e npodjaeMbl MHTerpanuy B o0ydeHnn Xxumu. [lepBast — 310 BHyTpUIIpeIMETHAs MHTETpalus yueOHOH
JAUCHUITIIMHBI «XHUMUSY. I/IILGSI TaKoOH HHTCrpanuu JUKTYCT CICAYIOU[YIO OUCPCAHOCTD U3YUCHUS PA31CJI0B XMMUHN: BHAYAJIC U3YYaCTCAd OpraHnvdccKas
XMMHUS, a 3aTeM — XUMHUA 00111asl.

Taxoe cTpyKTypHupOBaHHE 00YCIIOBIEHO TEM, YTO 0000IIEHNE COAePKAHNS IIPEAMETa IT03BOJIAET HA 3aBEpIIAIOIIEM 3Tane chopMupoBaTh y
BBIITYCKHUKOB CPEIHEN LIKOJIbI IPEACTABICHUE O XUMHUU KAK O LIEJIOCTHOU HayKe, II0Ka3aTh €AUHCTBO €€ IIOHATHUH, 3aKOHOB U TEOPHH,
YHUBCPCAJIbHOCTb U IPUMEHUMOCTD UX KaK JJIA HeOpFaHquCKOﬁ, TakK 1 IJI OpFaHquCKOﬁ XHUMHHU. BTopas{ — 9TO MCKINPEAMECTHAA HHTCIpaIus,
MO3BOJIAIONIAs Ha 0a3e XUMHUH 00BeIMHUTD 3HAHUS 10 (PU3HKe, OHOI0TrUH, reorpaduu, SKOJIOTUN B €AMHOE MOHUMaHUE MTPUPO/IBL, T. €. CHOPMHUPOBATH
LEIOCTHYIO €CTECTBEHHOHAYYHYIO KAPTHHY OKPY KAIOIEr0 MUpA.

Kpome 3Tux IByX BEeAyIMX HHTErPUPYIOLINX UIEH, KypC peallu3yeT U eUie OJHY — MHTETPALMI0 XUMUYECKUX 3HaHUMN C TyMaHUTapHBIMU
TUCHUIUIMHAME: UCTOPUEH, TUTEPaTypOi, MUPOBOM XyT0’KECTBEHHOM KyIbTYpOH. JTO, B CBOIO OUYEPE/Ib, IIO3BOJISIET CPEACTBAMH YUeOHOTO MpeaMeTa
1oKa3aTh pojb XMMHUHU U B COLIMATBHON chepe denoBeuecko AeATeIbHOCTH, T. €. IOJHOCThIO COOTBETCTBOBATh UESIM 00pa30BaTEIbHOTO CTaHIapTa


https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fgosreestr%2F

B cucrteme ecrecTBeHHO-Hay4HOTO 0Opa30BaHMs XUMUS KaK yueOHBIN MTpeIMeT 3aHUMAET BaKHOE MECTO B IO3HAHUU 3aKOHOB IMPUPOJIBL,
(hopMUPOBAHUM HAYYHOU KAPTHUHBI MUPA, XUMHUYECKON TPAMOTHOCTH, HEOOXOIUMO ISl TOBCEHEBHOM )KM3HH, HABBIKOB 3JJOPOBOTO U OE30ITaCHOTO
JUI YeJIOBEKa U OKpY’Karolllel ero cpeipl o0pas3a )KM3HH, a TAKXKE B BOCIIUTAHUU SKOJIOTUYECKON KYJIbTYpbl, POPMUPOBAHUU COOCTBEHHON MO3UIUU TIO
OTHOIICHUIO K XUMUYECKOU NWH(OPMAIINH, TOTYyIaeMON U3 Pa3HBIX HCTOYHUKOB.

YcnemHocTs u3ydeHus ydeOHOTo MpeMeTa CB3aHa ¢ OBJIaJeHUEM OCHOBHBIMU MOHSITUSAMU XUMHH, HAYYHBIMU (DaKTaMU, 3aKOHAMHU, TEOPHIMH,
MIPUMEHEHUEM TOJIYYEHHBIX 3HAHUM MIPU PEUIEHUHU MPAKTUYECKUX 3a]1a4.

Ha 6a3oBoM ypoBHe u3yuenue npeamera «buonorus» B yactu GopMUPOBAHUS Y 00YUAIOIIUXCS HAYYHOTO MUPOBO33PEHHUS, OCBOECHUS OOIICHAYYHbIX
METO/IOB, OCBOEHUSI MTPAKTUUECKOT0 MPUMEHEHHS HAyYHBIX 3HAHUH OCHOBAHO HA MEXIPEIMETHBIX CBS3SIX C MpeAMeTaMu 00JacTeil eCTECTBEHHBIX,
MaTeMaTUYeCKUX U TYMaHUTAPHBIX HAYK.

[Ipu cocraBnennu paboueii MporpaMMbl YUYUTENh BIIpaBe BHIOPATh U3 MEPEUHs MPAKTUUECKUE pabOThl, KOTOPHIE CUUTAET HauboJIee 11eTIeCO00pa3HbIMH,
C YYETOM HEOOXOIMMOCTH JOCTHXKEHUS MTPEIMETHBIX Pe3yIbTaTOB.

2.001mas XxapakTepucTuka yaeOHOro nmpeamera

OcobeHHocTH cofiep KaHusi 1 METOJMUECKOT0 MOCTPOeHHs Kypca xumun chopmupoBansl Ha ocHoBe PI'OC COO. 1. Conepxanne Kypca BEICTPOSHO
JIOTMYHO U JIOCTYITHO B COOTBETCTBUU C CUCTEMHO-JEATEIbHOCTHBIM M10IX0JI0M Ha OCHOBE HepapXuu yueOHbIX mpobiem. 2. B 10 knacce
CTapUIEKIACCHUKH 3HAKOMSITCSI ¢ OOraTbIM MUPOM OPIaHUYECKUX BEILECTB, yCTaHABIMBAsI B3aUMOCBSI3b XUMUUECKOI'O CTPOEHMSI 3TUX BEILIECTB C UX
cBoiicTBamMM U nipuMeHenueM. 3. Coaepkanue Kypca obieit xumun B 11 kinacce crnoco6cTByeT (POpMUPOBAHUIO €JMHON XMMUYECKON KapTUHBI MUpaA y
BBIIIYCKHUKOB CPEHEN LIKOJIbI ITyTEM pacCMOTPEHUS OOIIMX JJI1 HEOPTaHUYECKON U OpraHMYecKOl XMMHUHU OHATUHN, 3aKOHOB U Teopuil. 4. M3yuenue
Kypca MPOBOAMUTCS HA OCHOBE COUETaHUS TEOPUU U MPAKTHKHU MPOOIEMHOro 00ydeHHs U MOoAayl MaTepualia B JIOTHKE HAy4HOTO MMO3HaHUS. 5.
TeopeTrueckne MoI0KEHUsI Kypca HIIMPOKO MOJKPEIIEHbI IEMOHCTPAIIMOHHBIMU XUMUYECKHUMHU SKCIIEPUMEHTAMHU, J1a00paTOPHBIMU OIBITAMHU U
IPaKTUYeCKUMHU paboTamu. 6. Peanuzyercss MHTerpamnus coJepxaHus Kypca ¢ peJMeTaMu He TOJIbKO €CTECTBEHHO-HAyYHOI'0, HO U T'YMaHUTapHOTO
nukia. 7. JJoCTHKEeHUIO IPeIMETHBIX, METAIIPEIMETHBIX U INYHOCTHBIX PE3yJIbTaTOB CIIOCOOCTBYET cucTeMa 3aJaHuil B popmare pediiekcuu:
MIPOBEPHTE CBOM 3HAHUS, IPUMEHUTE UX, UCIOIB3YHTE TOMOJIHUTENBbHYIO HH(POPMALIHIO, BBIpasuTe CBOE MHEHHUE. 8. PackpbiBaeTcs pojib pOCCUICKUX
YU€HBIX B CTAHOBJIEHUU MUPOBOM XMMUYECKOW HAyKH, YTO CIOCOOCTBYET BOCIIMTAHHUIO MATPUOTU3MA M HALIMOHAIBHOM camouaeHTudukanuu. 9. Kypc
peanu3yer CBsi3b y4eOHOW JUCHUIUINHBI C )KU3HBIO, YTO CLIOCOOCTBYET YCHIIEHHIO MOTHBALIMY YUAIUXCS K U3YYEHHIO HENPO(PUIBLHOTO IpeaMeTa
yepe3 pacKpbITUE CBSI3U U3y4aeMOro Marepuana ¢ Oyayuieil o0pa3oBarenbHON TpaeKTopHel u nmpodeccuoHaabHOU aesTenbHocThio. 10. B kypce
MIpe/ICTaBICHbl COBPEMEHHBIE HAIIPABIICHHUS PA3BUTHUS XUMUYECKOM HayKH U TexHojoruu. 11. B Kypce Hanum oTpakeHue cienyrolne
cojiepKaTeNbHble TMHUU: # «BemiecTBo» — 3HaHMs 0 COCTaBe, CTPOSHUH, CBOMCTBAX ((PU3NUECKUX, XUMUYECKUX U OMOJIOTUYECKUX ), HAXOXKICHUH B
MPUPO/IE U TOTYYEHUH Ba)KHEHIIINX XMMHUYECKUX BEIIECTB; # « XuMHUUecKasi peaklus» — 3HaHUS O MPoLieccax, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE
CBOMCTBA BELIECTB, YCIOBUAX UX MPOTEKaHM U criocobax ynpasieHus uMu; 9 # «[IpuMeHeHne BenecTB» — 3HaHUE B3aMMOCBSI3U MEX1y CBOHCTBAMHU
BELIECTB, YACTO UCIOIb3YEMBIX B OBITY, IPOMBILIUIEHHOCTH, CEILCKOM XO03SIICTBE, 3[paBOOXPAHEHUH U HAa TPAHCIIOPTE, U UX MpUMEHEeHueM; # «SI3bIk
XUMHUN» — CHCTEMA 3HAHUHN O BXKHEHIINX MOHATUAX XMMHUU U XUMHUYECKOW HOMEHKJIAaType Heopranndeckux 1 opranndeckux semects (MIOITAK u



TPUBHUAIBHON); BJIaJIcHE XUMUYECKONH CUMBOJIMKON U €€ OTpaKeHHEM Ha MUChbME — XUMUYECKUMU 3HAKaMU (CUMBOJIAMU) MIPU COCTaBICHUU (HOPMYIT
U YpaBHEHUH, a TaKKe MPaBUIIaMU TepeBo/ia HH(GOPMAIIH C POJHOTO A3bIKA HA S3BIK XUMHUHU U 00PATHO.

3. Mecro B yueOHOM I1aHe

Kypc xumuu B cpenHeii mkode npemxycMaTpuBaeTcst OenepaabHbIM rocy1apcTBEHHBIM 00pa30BaTelIbHBIM CTAHIAPTOM KaK COCTaBHAsI 4acTh
npeaMeTHoi obiactu «EcTecTBeHHO-HayuHbIE peaAMETh». O0ydaronmecss MOTyT BEIOpaTh AJIsl H3yYeHHUS HHTETPUPOBAHHBIN KYypC €CTECTBO3HAHUS
WM XUMUIO KaK Ha 0a30BOM, TaK U Ha yriyOJIEHHOM ypoBHe. Pabodast mporpamMmMa 1mo XuMUM JUIsl cpeHero o0miero o0pa3oBaHusi Ha 6a30BOM ypOBHE
coctaByieHa u3 pacuéra 1 4 B Henento (68 1 3a aBa roga oOyuenus): 10 kimacc — 34 4 (1 u B Hepenmo), 11 knacc — 34 4 (1 u B Heneno),

4, HJ'IaHI/IpyeMbIC pE3ybTaThl OCBOCHUA MIPEAMETA

OOydeHue XUMHH B CpeAHEH IIKOJIe Ha 0230BOM YPOBHE I10 TAHHOMY KypCy CITOCOOCTBYET JOCTHKEHHIO 00YUAIOIMIMMUCS CIEAYIOMINX JTMIHOCTHBIX
pe3yNnbTaToB: 1) 4yBCTBO rOPJOCTH 32 POCCUICKYIO XUMUYECKYIO HAYKY H OCO3HAHHE POCCUNCKOMN TpakIaHCKOM HIEHTUYHOCTH — B IIEHHOCTHO-
OpHUEHTAIIMOHHOU cepe; 2) 0cCo3HAHUE HEOOXOUMOCTH CBOSH MO3HABATEILHOU JISATEIBHOCTH U YMEHHE YIIPABJIATH €F0, TOTOBHOCTh U CITIOCOOHOCTH K
caMo00pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU; MOHUMAHUE BAXKHOCTH HEIIPEPHIBHOTO 00pa3oBaHus Kak (pakTopa ycnemHoi npopeccuoHanbHON 1
OOIIIECTBEHHOH IEATETLHOCTH — B TIO3HABATENIbHON (KOTHUTUBHOM, MHTEIUIEKTYaIbHOI) cdepe; 3) TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JTasIbHEHIIIEH
o0pa3oBaTenbHOM TpaeKkTopuu Wi cepsl MpodecCHoHaATbHON ASSITENbHOCTH — B TPYAOBOH cdepe; 10 4) HenpusiThe BpeIHbIX MPUBBIYEK (KypeHUs,
ynoTpeOaeHHs aJIKorojsl 1 HAPKOTUKOB) Ha OCHOBE 3HAHUI O TOKCMYECKOM M HAPKOTHYECKOM JEMCTBUU BELIECTB — B CPEPE 310pOBbECOCPEHKEHUS U
6e3omacHOro oopasa >ku3HU. MeTanpeMeTHBIMU pe3yIbTaTaMi OCBOEHUS BBITYCKHUKAMU CPEIHEH IIKOJIbI Kypca XUMUU SIBIISIOTCS: 1)
WCTIOJIb30BaHNE YMEHHUH M HABBIKOB PA3JIMYHBIX BUIOB TIO3HABATEILHON JEATEIIEHOCTH, IPIMEHEHHE OCHOBHBIX METOJIOB TTO3HAHUS
(cucTeMHOMH(OPMALIMOHHBIN aHaNN3, HA0I0/IeHHEe, U3MEpEHHE, IPOBEIEHNE IKCIEPUMEHTA, MOAETMPOBAHNE, UCCIIEJOBATENIbCKAS AEATEIbHOCTD) IS
M3YUYEHHS Pa3IMYHBIX CTOPOH OKPYXKAFOIIEH IEHCTBUTENBHOCTH; 2) BIIaJICHHE OCHOBHBIMH MHTEJUIEKTYaIbHBIMH OonepanusiMu (popMmymupoBka
TMIIOTE3, AHAJIU3 U CUHTE3, CPABHEHUE U CUCTeMaTH3alMsl, 0000I1IeHne U KOHKPETU3AIHsl, BbIsIBIEHUE TPUUMHHO-CIIEICTBEHHBIX CBSA3EH U MOMCK
aHaAJIOrOB); 3) MO3HAHUE 0OBEKTOB OKPYXKAIOIIET0 MUPa OT OOIIETO Yepe3 0COOCHHOE K €IMHUYHOMY; 4) yMEHUE BBIIBUTATh HJICU U ONIPEETSATH
CpeAcTBa, HEOOXOMMBbIE [T UX pealu3aluy; 5) yMEeHHe ONpeaessATh eNU U 3a/1a4i AeATeIbHOCTH, BBIOMPATh CPECTBA peaTu3aliy Lelu 1
MIPUMEHSTH UX Ha TPAKTHKE; 6) NCMOIB30BAHNE PA3TIMYHBIX HCTOYHUKOB ISl TIOTYYCHUSI XUMHUYECKOW WH(POPMAIINHY, TOHIMaHUE 3aBHCUMOCTH
cojiepkaHus M (popMBbI MpeICTaBIeHHs HH(OPMAIMK OT IieJiell KOMMYHUKALIMU U ajipecara; 7) yMeHHe MPOAYKTUBHO OOIIAThCs U B3aUMOJIEHICTBOBATh
B TIPOIIECCE COBMECTHOM JESITETbHOCTH, YIUTHIBATH MO3HUIIMN APYTHX YIACTHUKOB JIEATEIHHOCTH, YPPEKTHBHO pa3pemaTh KOHPIHUKTHI, §) TOTOBHOCTh
U CIIOCOOHOCTH K CaMOCTOATENbHOM HH(POPMAIIMOHHOIIO3HABATEIBHOM esITeIbHOCTH, BKIIIOYas yMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX
nHpOpPMAIINY, KPUTHYECKH OIEHUBATh U HHTEPIPETUPOBATh WHPOPMAIIHIO, TIOTYIaeMYI0 U3 Pa3IMIHBIX UICTOYHUKOB; 9) YMEHHE MCIIOIb30BaTh
cpeacTBa MHPOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — MKT) B penieHn KOrTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3alMOHHBIX
3aj1a4 ¢ coOoAeHreM TpeOOBaHUI 3PrOHOMHKH, TEXHUKHU 0€30M1aCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, MPaBOBbIX U ATUYECKUX HOPM, HOPM
uHpopMalMoHHOH 6e3omacHocTH; 10) BiazieHne sI3bIKOBBIMU CPEJICTBAMHU, B TOM YHUCIIE U S3BIKOM XUMHU, — YMEHHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh
CBOIO TOYKY 3PEHHsI, HCIIOJIb30BaTh a/ICKBATHBIC S3bIKOBBIC CPEJICTBA, B TOM YUCIIC U CUMBOJIbHBIC (XUMHYECKUE 3HAKU, POPMYITBI U YPABHEHHS ).



[IpenMeTHbIMU pe3ysbTaTaMU U3yYEHHUS] XUMUU Ha 0230BOM YPOBHE Ha CTYIIEHU CPEIHEro O0IIero 00pa3oBaHus SBJISIOTCS CIEAYIOIINE PE3yIbTaThl:
11 I. B mo3naBatensHOU cdepe: 1) 3HaHME (MOHUMaHKUE) TEPMHUHOB, OCHOBHBIX 3aKOHOB M BKHEUIIINX TEOPUH Kypca OpraHu4ecKoi 1 o0Ield XUMHH;
2) yMeHue Ha0Jl01aTh, OMUCKHIBATh, (PUKCUPOBATh PE3YNIbTATHI U JIEJIaTh BHIBOJIbI HA OCHOBE JEMOHCTPALIMOHHBIX U CAMOCTOSTEIBHO POBEAEHHBIX
HKCIEPUMEHTOB, UCIOJB3YS AJISl 3TOTO POJHON (PYCCKUI MM MHOM) S3bIK U S3BIK XUMHH; 3) YMEHHUE KJIAaCCH(PHUIIUPOBATH XUMHUYECKHE FIIEMEHTHI,
MIPOCTHIE BEUIECTBA, HEOPraHMYECKUE U OPraHMYECKUEe COSTMHEHUS, XUMUYECKHE MPOLIECChl; 4) YMEHUE XapaKTepru30BaTh 00II1Ee CBONCTBA,
[I0JIy4YE€HUE U IPUMEHEHUE U3YyUEHHBIX KJIACCOB HEOPTaHUYECKUX U OPIraHMUYECKUX BEIIECTB U MX BAKHEHIINX MPEICTABUTENEH; 5) yMEHUE ONUCHIBATh
KOHKpETHbIE XUMUYECKUE PEeaKIIUU, YCIOBHS UX MPOBEACHUS U YIPABICHUS XUMUYECKUMU TIpolieccaMu; 6) yMEHHE caMOCTOATEIbHO MTPOBOAUTD
XUMHUYECKUN SKCIIEPUMEHT U HaOJI0JaTh IEMOHCTPAIIMOHHBIN SKCIIEPUMEHT, (PUKCUPOBATh PE3YJIbTAThl U AEJaTh BbIBOJbI U 3aKJIIOUEHUS 110
pe3ynbratam; 7) yMEeHHe IPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMH M3yYEHHBIX HA OCHOBE 3HAHUS XUMHUECKHUX
3aKOHOMEPHOCTEH; 8) YMEHHE ONpeesaTh HCTOYHUKHA XUMUIECKOH HH(OpMAINH, TTOTy4aTh €€, MPOBOANTH aHAIIN3, M3TOTABIMBAThH
MH(OPMALIMOHHBIN TPOAYKT U MPECTABIATH €ro; 9) yMeHHe M0JIb30BaThCs 0043aTENbHBIMU CIPABOYHBIMHI MaTepHaliaMu (TIEPUOINIECKON CUCTEMON
xumuaeckux 3nmemMeHToB J1. . MenneneeBa, Ta0ymield pacCTBOPUMOCTH, SJICKTPOXHUMHUYECKUAM PSIZIOM HAMIPSKCHUH METaJIOB, PSAIOM
ANEKTPOOTPHUIIATETILHOCTH ) 111 XapaKTEPUCTUKU CTPOSHUS, COCTaBa U CBOMCTB aTOMOB XUMUYECKUX dieMeHTOB [—IV nepnoioB 1 06pa3oBaHHBIX
MMHU IPOCTBIX U CIOXKHBIX BeliecTs; 10) yMeHue ycraHaBiIMBaTh 3aBUCUMOCTD CBOICTB M MPUMEHEHUSI BAXKHEHIIIMX OPraHUYECKUX COSAMHEHUN OT UX
XUMHUYECKOTO CTPOCHHSI, B TOM YUCIIE U O0YCIOBICHHBIX XapaKTePOM 3TOTO CTPOEHUS (MpeAeIbHBIM HIIM HEMPEIEIbHBIM) U HATUYUEM
(byHKIMOHATBHBIX TPpyMIT; 11) yMeHHue MOICIMPOBATH MOJIEKYIIBI HEOPTAaHWYECKUX M OPTaHWYECKHUX BEUIeCTB; 12) MOHMMaHNue XUMHUECKOW KapTHHBI
MHUpa KaK HEOTHEMJIEMOI YacTH 1eIOCTHON Hay4HOU KapTuHbI Mupa. II. B ieHHoCcTHO-OpHeHTamoHHo# cdepe: popmMupoBaHre COOCTBEHHON
MTO3UIIMH TIPU OIICHKE MOCJICICTBUM JIJISi OKPYXKAIOIIEH CpeIbl NeATEILHOCTH YeJIOBEKa, CBI3aHHOM C MPOU3BOJICTBOM U MEPEPAOOTKON XMMHUYECKUX
npoayktos. 12 III. B TpynoBoii cdepe: npoBeeHre XUMUYECKOTO SKCIIEPUMEHTA; pa3BUTHE HABBIKOB YUeOHOMU, TPOEKTHO-UCCIIEJOBATENBCKOM U
TBOPUYECKOH 1€ATEIbHOCTU IPY BHIMOJIHEHUH HHIUBUAYAIbHOTO poekTa o xumun. [V. B cdepe 3m0poBoro odpaza xu3HU: COONIOACHUE TPABUIT
6e30macHOro oOpalleHus ¢ BellecTBaMM, MaTepHaliaMH; OKa3aHUe MepPBOi MOMOIIM [TPU OTPABIIEHUSX, 0KOr'aX U TPaBMax, MOJYYCHHBIX B PE3yJIbTaTe
HapyLIeHUs MTPaBUJI TEXHUKU 0€30M1aCHOCTH IIpH paboTe ¢ BeulecTBaMH U Jab0paTOPHBIM 000pyI0BaHUEM.

4. Copnepxanue yu4eOHOTO mpeaMeTa

10 xiace

[Ipenmet oprannyeckoit XuMuu. Teopus CTPOEHUS OPraHUYECKUX coeAMHEHN OpraHnvyecKre BENeCTBa: MPUPOIHBIE, HCKYCCTBEHHBIE U
cuHTeTnyeckue. OCOOEHHOCTH COCTaBa M CTPOEHUSI OpraHNMYecKUX BellecTB. Butanusm u ero kpax. [lonstue 06 yriaeBonopoaax. OCHOBHbIE
MTOJIOXKEHUS TEOPHH XUMUYECKOTO cTpoeHus. BanenTHOCTh. CTpyKTYpHBIE (POPMYIIBI — TMOTHBIE U COKpaniéHHbIe. [IpocThie (oIMHApHBIE) U KPaTHBIS

(HBOﬁHBIC )51 TpOI\/'IHLIe) CBA3U. I/IBOMepLI " U30MEepus. BzauMHoe BIusSHNE aTOMOB B MOJICKYIJIC.



Hemonctpanuu. [naBnenue, o0yrnuBanue U ropeHrue OPraHUYeCKUX BemecTB. Mojaenu (mapocTep:KHEBbIe U 00BEMHBIC) MOJIEKYII OPTaHHYECKHUX

COEIMHEHM pa3HbIX KiaccoB. OnpeieeHne 3IEMEHTHOTO COCTaBa OPraHMYECKUX COCUHEHUN.
JlaboparopHubie onbITEl. M3roTOBIEHNE MOJIENIel OPTraHHYECKUX COSAMHCHUN.

VYriaeBogopos! U UX NpUpOJHbIe UCTOUHUKH [IpenenbHble yrieBonopoabl. Ankanbl. ['omonoruueckuil psa u odmas gopmysia ankanoB. CTpykTypHas
u3zomepus (n3omepus yriaepoaHoi nenu). Luknoankansl. AnKuibHble pagukansl. HomeHnkinarypa ankanoB. @u3nueckue 1 XMMUYECKHE CBOWCTBA
aJIKAHOB: TOPEHHE, PEAKIIUH 3aMEUICHUS (TAIOTEHUPOBAHKE), PEAKIIMA U30MEPH3AINH, PEAKIUs Pa3I0KEeHUs METaHa, PEaKIHs JeTHAPHUPOBAHUS STaHA.
HenpenenbHblie yriaeBogopoasl. AnkeHbl. ['oMonornveckuii psag ankeHoB. OtuiieH. Homenknarypa. CTpyKkTypHast ¥ IpOCTPaHCTBEHHAS
(reomeTpuueckas) uzomepus. IlpombliieHHOE MOTyYeHHE AIKEHOB: KPEKUHT U AETHIPUPOBaHUE ajkaHOB. JlabopaTopHoe NoIy4YeHne 3TUIeHa —
peakius JeruapaTalyy 3TaHoja. Peakiuy npucoeuHeHns: TuapaTalus, TuaporaloreHupoBaHye, raJJoreHupoBaHue, nonuMepusanus. [Ipasuo
MapkoBHukoBa. OkucieHue ankeHoB. KauecTBeHHbIe peakliiy Ha HenpeaeabHble YriaeBoopoasl. Ankaauensl. Kayuyku. ConpskEHHbIE aJlKaUCHBbI:
OyraaueH-1,3, m3onpen. Homenknarypa. CriocoOsl moydeHus ainkaaneHoB. Peaknus Jlebenera. Peakiuu npucoequHeHus ankaaueHoB. Kayayku:
HaTypaJIbHbIN, CHHTEeTHYeCKHEe (OyTaMeHOBBIN, N30NPEHOBBIN). Bynkanuszanus kayuyka. Pesuna. D00HUT. AnkuHbl. ['oMonornyeckuil ps.
Howmenknarypa u nzomepus. [lonyuenue u npuMeHeHre aleTuieHa. XMMHUUECKUE CBOICTBA alleTUIIeHa: TOpEeHUe, Peakliiy PUCOSAUHEHUS —
I'HJIpOrajoreHnpOBaHue, TaJoreHnpoBanme, ruapatanus (peakuus Kydeposa). Bununxnaopun, nonmuBuHuiIxiaopua. Apensl. beHszon: ero crpoenue,
HEKOTOpble (PU3NYEeCKHe U XUMHUECKUE CBOMCTBA (TOpeHHe, PeaKLMU 3aMellIeHUs] — TaJOr€HUPOBaHUE, HUTPOBAHNUE), TOJIYUEHUE U TPUMEHEHHE.
Okcrpakuus. [Ipupoansiii ra3. CocTaB mpUPOJHOTO ra3a, €ro HaxoKJAeHue B mpupoe. [IpenMyiecTBa MpupoIHOTO Ta3a Kak TOIUIHBA. XUMHYECKast
nepepadoTKa MPUPOIHOTO Ta3a: KoHBepcus, muponn3. CuHTe3-Ta3 u ero ucnoib3oBanue. Hedtrs u ciocoOw! €€ nepepadotku. [lomyTHbii HedTSIHOM
ras, ero cocTtaB u ¢pakuuu (ra3oBblii OeH3UH, MponaH-OyTaHoBas, cyxoil ra3). Hedts, e€ coctaB u nepepaboTka (eperoHka, KpeKUHT, puOpMHUHT).
Hedrenponykrel. OktaHoBoe urcio 6eH3nHa. KameHHblIi yroib 1 ero nepepabotka. VickonmaeMslil yrojib: aHTpaLUT, KaMeHHBbIH, Oypblil. KokcoBanue

KaMCHHOT'O YyTJIA. KokcoBrri ra3, aMMuadHasd BOJa, KAMCHHOYTOJIbHasA CMOJIa, KOKC. Fa31/1(1)1/11<au1/1;1 " KaTAJIUTUYICCKOC THAPUPOBAHNEC KAMCHHOI'O YIJIA.

JlemoHcTpauuu: # 'opeHre MeTaHa, 3TaHa, alieTuwieHa. # OTHOIIEHHEe MeTaHa, TUIIeHA, alleTUIIeHa U 0eH30J1a K pacTBOpaM IlepMaHraHata Kaius U
O6pomHoIi Bozie. # [lonydeHue sTuieHa peakiyen AeruipaTaiiy 3TaHola U aleTHiIeHa THIPOIM30M KapOuia Kanblus. # Pa3noxxenue kaydyka npu
HarpeBaHUU, UCIIBITAaHUE TPOAYKTOB Pa3sIoKeHUs Ha HenpenenbHocThb. 1# Komnekuun «Hed1s n HeGrenpoaykTs», «KaMeHHBINH yroib U IpOIyKThHI

ero nepepaboTku», «Kayuykm».



Jlaboparopusie onbiTh: # OOHapYKEHUE IPOAYKTOB TOPEHHSI cBeuH. # McciiejoBaHne CBOMCTB KayuyKOB.

Kucnopon- u azorconepxkamue oprannyeckue coequHennst OqHoaroMusle cnupThl. @yHKIMOHAIbHAS THAPOKCUIIbHAS rpynna. ['oMonorudeckuii psaa
IpeaebHBIX OHOATOMHBIX ciupToB. HoMeHnkmarypa. 3zomepus nmonoxxenus: GyHKIUMOHAIBHOM rpynmbl. Bogopoanas cBsi3b. XUMUYECKHE CBOWCTBA
cupToB. Anpaeruanas rpynna. Peakius srepudukanum, cinoxxusie 3¢pupsl. [lpumenenne cniuptos. [leiicTBre METUIIOBOTO U 3TUIIOBOTO CIIUPTOB HA
OpPraHM3M 4YeoBeKa. MHOroaTOMHBIE CIIMPTHI. DTHJICHIJINKONb KaK IPEICTABUTEIb ABYXaTOMHBIX CIIMPTOB U INIMLIEPUH KaK IIPEICTaBUTEIIb
TpEXaTOMHBIX cupToB. KayecTBeHHast peakiiysi Ha MHOTOaTOMHbIE CITUPTHI, UX CBOWCTBA, MoJydyeHue U npuMmenenue. [lousatue 06 antudpusax.
®enoin. CTpoeHue, nojyyeHue, CBOMCTBa U NpuMeHeHue gpeHona. KauectBeHHble peakuuu Ha enos. B3aumHoe BiusiHIE aTOMOB B MOJIeKyJie (eHoa.
Anpaerupl U keToHbl. opManbAeru U aleTallbJer U]l Kak peACTaBUTEIN albJAETUA0B, COCTaB X MOJIEKyJl. DyHKIIMOHAIbHAS KapOOHUIIbHAS
rpymnmna. KauecTBeHHbIe peaknuu Ha anbaeruasl. CBOWCTBA, MOTyYeHHE U IPUMEHEHHE (hopManbIerua u aeranbaeruaa. Peakuy moJIuKoHeH caliuy
s popmansaeruna. [lonstue o keroHax Ha npumepe ateToHa. KapooHoBbIe KMCIOTHL. ["'oMosIornueckuii psji npeeabHbIX 0OJHOOCHO2BHBIX
KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOWCTBA KapOOHOBBIX KUCIOT. [loydeHre u npuMeHeHne MypaBbUHON M YKCYCHOU KUCIOT. CloxHbIe 3(DUpBHI.
XKupsl. CriocoObl TOTYyYEHUS U1 XUMUYECKUE CBOMCTBA CIIOKHBIX 3(upoB. CTpoeHue xKupoB. KUCIOTHBIN U 1I€10YHON THIPOIN3 KUPOB. MbLIa.
I'unpupoBanue xxupoB. YrineBoasl. MoHocaxapuasl. ['moko3a kak anpaerugocnupt. Copour. MonouHokucioe u cnuptoBoe OpoxkeHue. oToCUHTES.
Caxapo3a kak npejacraButenb aucaxapuos. [lonncaxapuasl: kpaxmal, 1e/uiros03a. AMUHBL. AMUHOTpyNna. AMUHBI IpEEIbHbIE U apOMaTHUECKHUE.
AnnnuH. [lonydyenne amuHoB. Peakiyst 3unnHa. XMMHUYECKUE CBOWCTBA U IPUMEHEHUE aMUHOB. AMHUHOKHCIIOTBHI. AMMHOKHCIIOTBI, COCTAaB UX
MOJIEKYJI U CBOMCTBA KaK aM(OTEPHBIX OPraHMUECKUX COeMHEHUH. [ TUIMH KaK MpeCTaBUTeNb aMUHOKUCIIOT. [loiydyeHne nonuneTu1oB peakuuen
nosnnkoHaeHcauuu. [lonarue o nentuaHou csa3u. 16 benku. CtpoeHne Monekys OeaKoB: IepBUYHAS, BTOPUYHAS U TPETUYHAS CTPYKTYPHI.
KauecTtBenHsle peakiuu Ha 6enku. ['uaponans u neHarypamnus 6enkoB. buonornyeckue pynkuuu 6enkos. ['eHeTnyeckas cBsA3b MEXAY KilaccaMu
HEOPraHWYECKUX COeNMHECHNN. [IoHATHE O TEeHETUYECKOM CBA3U MEXKy KJIaCCaMU YIJIEBOJOPOIOB, KUCIOPOAH a30TCOAEP/KAUX COCTUHEHUN.

I/IJ'IJ'IIOCTpaI_II/ISI TeHETHYECKOM CBSI3HU Ha MpUMEPE OPraHNYCCKUX COeIUHEHUI Pa3JIMYHBIX KJIACCOB, COACPIKAIIUX IBA aTOMa YIJICpoJa.

Hemonctpanun: # [lonydeHne anpaeruaoB OKUCICHHEM CIUPTOB. # KauecTBeHHas peakiiysi Ha MHOTOATOMHBIE CITUPTHL. # 3aBUCUMOCTh
pacTBopuMoOCTH (PeHOJIa B BOJIE OT TeMIiepaTyphl. # BzaumopeiictBue ¢ OpoMHot Boaoi u xiopuaoM xene3a(lll) kak kadecTBeHHbIE peaKkIuy Ha

(beHO.H. # Peakmun CCpC6p$IHOFO 3€pKajia U CO CBCKCTIOJIYUCHHBIM TUAPOKCUIOM MCI[I/I(H) IIPpU Harp€BaHNU KakK Ka4CCTBCHHBLIC PCAKIINHN HA aJIbACTUAbI.



# OOpa31bl MypaBbUHOM, YKCYCHOU, TATbMUTUHOBOM M CTEAPUHOBOM KUCIIOT U UX PACTBOPUMOCTH B BoJIe. # CBOMCTBA TIIFOKO3bI KaK aJIbJIETUA U KaK

MHOT0aTOMHOTO criupTa B peakuusix ¢ ruapokcuaom menu(ll). # Uaentuduxanus kpaxmana. # KauecTBeHHbIE peakiiuy Ha OEJIKH.

Jlaboparopusie onbiThl: CpaBHEHHE CKOPOCTH UCTIAPEHUS BOJBI M ATaHOJA. PacTBOPHMOCTH TIHUIeprHa B BO/Ie. XMMHYECKHE CBOMCTBA YKCYCHOU
KkucnoThl. OnpeenieHue HeMpeAeTbHOCTH PACTUTENBHOTO Macia. aeHTudukamnus kpaxmana B HEKOTOPBIX MPOAYKTaxX MUTaHUs.. MI3roToBiieHue

MOJIEJIEN MOJIEKY] aMMHOB. # MI3roTOBIIEHHE MOZEIIN MOJIEKYJIBI [IMIIMHA.
[IpakTuueckas padora. nentudukanys opraHMuecKux COeAMHEHUH.

Oprannyeckas XuMus 1 o01ecTBo buorexnosorus. [IpeBHeiiiine u coBpeMeHHble OMOTeXHOJIOTHH. BaxkHelye HanpaBiieH!s: OMOTEXHOJIOTUH:
reHHas (reHeTudeckas) U kietouHas uHxkeHepus. Knonuposanue. [lonumepst. Kiaccuduxanus nomimepos. MickycCTBEHHbIE TOJUMEPBI: HEILTYIOU],
areTaTHBIN MENK, BUCKO03a, nemwodan. [Inmacrmaccel. Bonokna. CuareTnueckue nmonumepsl. [lonuMepusanys 1 MOTHKOHACHCAUS KaK CIIOCOOBI
IMOJIYYCHUS MMOJIMMEPOB. CuHTEeTHYECKHE KaydyKu. HOJII/ICTI/IpOJI, Te(l)JIOH W MMOJIMBUHUJIXJIOPHU I KaK MPCACTABUTCIIN IJIaCTMACC. CHHTETHYECKHUE

BOJIOKHA: KalpOH, HEIJIOH, KEeBJIap, JIaBCaH.

Hemonctpanun: Komtekium kayqaykoB, IMIacCTMAcC, CHHTETUYECKUX BOJIOKOH U u3zienuil u3 Hux. epMeHTaTUBHOE Pa3iioKeHHE MEPOKCH Ia BOJOPOIa

C TIOMOIIBIO KaTana3bl CBEXKEHATEPTHIX MOPKOBH WIIN KapTogers.
[TpakTuueckas pabota. Pacro3HaBanue miacTMacc ¥ BOJOKOH.
11 xnacc

Crtpoenue BeniectB OCHOBHBIE CBEICHHS O CTpoeHHH aroma. CTpoeHHe aToMa: CocTaB spa (HyKJIOHBI) U 3JIeKTpoHHas obonouka. [ToHstre 06
n3oronax. IJoHATHE 0 XUMHUYECKOM DJIEMEHTE KaK COBOKYITHOCTH aTOMOB C OAMHAKOBBIM 3aps/10M dapa. Hepnozmqecxas[ CHUCTEMAa XUMHNUYECCKUX
AJIEMEHTOB M YUEHHUE O CTPOCHUH aToMa. Du3ndeckuii cMbIch puHATOH B Tabmune J1. Y. MeHnneneeBa CHMBOIMKH: MOPSIKOBOTO HOMEpPA dJIEMEHTA,
HOMCEpa nepuozaa 1 HoMEpa rpyIiibl. ITonsTHE O BaJEHTHBIX OJICKTpPOHAX. OTo6pa>1<eHHe CTPOCHUS DJICKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX
AJIEMEHTOB C IMOMOIIBIO ANEKTPOHHBIX U ANEKTPOHHO-Tpadudeckux Gopmys. 3akoHOMEpHbIE U3MEHEHHsI CBOMCTB JIEMEHTOB B TIEPUOAAX U TPyIax
MEPUOINUECKON CUCTEMBI KaK CIIEJICTBUE UX AJIEKTPOHHOI'O CTPOCHHMSI. DJIEKTPOHHbBIE CEMENCTBA XUMUYECKUX AJ1eMEHTOB. CTaHOBJICHUE U PA3BUTHE

MNEPUOANYCCKOro 3aKOHa U TCOPHUU XUMHUYCCKOT'O CTPOCHUS. Hpe)IHOCI)I.]'IKI/I OTKPBITHUA NEPUOANICCKOr0 3aKOHAa U TCOPHUU XUMUUCCKOTO CTPOCHUA



OpPraHUYECKUX COEAMHEHUMN. POJIb IMYHOCTH B UCTOPUM XUMHUH. 3HAUEHNE IIPAKTUKU B CTAHOBJIEHUU U Pa3BUTHH XUMUYECKON Teopuu. MloHHas
XUMHYECKas CBSA3b U MOHHAs KpucTauindyeckas pemérka. Katnonsl u annonsl. [louarue 06 noHHOM XxuMu4eckol cBsi3u. PU3nuecKue cBONCTBA
BEIIECTB, UMEIOINX HOHHYIO KPUCTAJNINYECKYIO pelm€TKy. KoBanieHTHas xumuueckas cBA3b. [IoHATHE O KOBAaJICHTHOH CBS3U.
DIEKTPOOTPUIIATEILHOCTh. HenonspHas v mossipHasi KOBAICHTHAs CBs3b. KpaTHOCTh KOBAaJICHTHOU CBSI3U. MeXaHU3MbI 00pa30BaHUs KOBAJICHTHBIX
CBsI3€ii: OOMEHHBIN U IOHOPHO-aKIEeNTOPHBIH. [1oJsIpHOCTE MOJEKYIIBI KaK CJIEACTBUE MOISAPHOCTH CBA3H U T€OMETPUU MOJIEKYJIbl. Duzndeckue
CBOMCTBA BEILECTB, UMEIOIIMX aTOMHYIO WM MOJIEKYJIIPHYIO KPUCTAIUIMYECKYIO pelIETKY. MeTtaimyeckas XuMu4deckas cBsasb. [lonarue o
METAJUINYECKOH CBSI3U U METAJUIMYECKOH KpucTauinyeckoil pemérke. duznyeckue cBOWCTBAa METAIIIOB, 00YCIOBIEHHbIE UX KPUCTANINYECKUM
ctpoenueM. IIpumenenne metannos. YE€pHele u niBeTHbIe MeTaibl. CrinaBel. Bogopoanas xuMuueckas cBs3b. MexXMOJEKyIsIpHas U
BHYTPUMOJIEKYJISIpHAsl BOAOPOHAS CBS3b. 3HAUEHUE BOJOPOAHBIX cBs3ell B npupoze. [lonumepsl. [lonyuenue nonumepos peakuiusamMu
MOJIMMEPHU3ALIMY U NIOJIMKOHICHCAMK. BakHeme npeacTaBuTeNy IIacTMAcC U BOJIOKOH, UX IOJy4eHHe, CBOMCTBA U TpuMeHeHune. [lonsatue o
HEOPTraHMYECKUX MOJMMepax U UX npencraBurend. JucnepcHsie cuctemsl. [loHsTHE 0 AMCTIEpCHOM (a3e 1 TUCTIEPCHOHHOM cpelie. ArperatHoe
COCTOSIHUE U pa3Mep yacTUIl (a3bl KaK OCHOBA JUIsl KJIaCCU(PUKALMU AUCHEPCHBIX cucTeM. I pyboaucnepcHble CUCTEMbl — 3MYIbCUH, CYCIIEH3UU U

adpPO030JId, UX IMPCACTABUTCIIN. TOHKOI[I/ICHCpCHbIe CUCTCMbI — 30JIM U I'CJIM, UX ITPCACTABUTCIIM. IlousTus o CHHCPE3UCC U KOaryJIsluu.

HemoHcTpauuu: # [lepuonuyeckas cucreMa xumuueckux 3nemeHToB JI. . MenneneeBa B pa3nuuHbIx Gpopmax. # Mojenb HOHHOM KpHUCTaNTIMYeCKON
PEIETKHN Ha IPUMEpPE XJIOpUAA HAaTpUsl. # MUHepaibl ¢ MOHHON KPUCTAJUINYECKON PEIIETKON: KAJIbIUT, FAJINT. # Moienu MoJIeKysipHOI
KPUCTANTNYECKOH PeIIETKH Ha MPUMEPE «CYXOTo JIbJIa» WK HOJa U aTOMHON KPUCTAIIIMYECKON PEelIETKM Ha MpUMepe anmasa, rpadura Ui KBapua. #
Monens MonsipHOoro o0bEéMa raza. # Mojenu KpucTalIn4ecKiX peéToK HEKOTOPhIX MeTaIoB. # Komekuuu o0pas3ioB pa3InuHbIX AUCTIEPCHBIX

cucteM. # CUHepe3HC U KOaryJsiusl.

JlaGopatopHsble onbIThl: # KOHCTpyHpOBaHHE MOJIENIN METATNTNYECKON XUMHUECcKol cBsi3U. # IloidydyeHne KoJuIouIHOTO pacTBOpa KypHHOTO Oelka,
UCCIIEIOBAHKE €r0 CBOMCTB € TIOMOIIBIO JIA3EPHOM YKa3KH U IIPOBEICHUE €ro JeHaTypauuu. # [lonyueHne sMynbcun pacTUTEIBHOTO Macia U

HaOmoieHne 3a e€ paccioeHueM. # [lomydeHue CyCrieH3un H3BECTKOBOTO MOJIOKA U HAOJIO/ICHHE 3a €€ CeIMMEeHTaIHeH.

XHUMHUYECKHE pCaknuu. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKm/HZ. I/ISOMCpI/ISaHI/Iﬂ KakK pCaKuus, MpoTCKaromas 0e3 M3MEHEHUS COCTaBa BCIICCTBA.
A.]'IJ'IOTpOl'[I/ISI ueé IMPUYUHBL. KJ'IE[CCI/I(I)I/IK&L[I/IS{ peaKuHﬁ 10 PA3JIMYHBIM OCHOBAHUAM: 110 YUCITY U COCTABY PCArcHTOB U NPOAYKTOB, I1IO TCIIJIOBOMY

s dexry. Tepmoxumuueckue ypaBHeHUs peakiuii. CKOpOCTh XUMUYECKUX peakiuil. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XMMHUYECKUX peaKIuil:



IIPUPOJIa PEATNPYIOIIMX BEIIECTB, TEMIIEPATypa, IJIOMAb COIPUKOCHOBEHUS PEArNPYIOIIMX BEIIECTB, UX KOHLICHTPALIUs, HAJTMYME KaTaIu3aTopa.
ITonsarue o xatanuze. PepMeHTHI Kak OMOJIOTHYECKUEe KaTaau3aTopbl. UHrMOUTOPHI peakiuii u ux 3HaueHre. OOpaTuMoCTh XUMUYECKUX PEAKIIUM.
XUMHUYECKOe PaBHOBECHE U cIIOCOObI ero cMmenieHus. [Tonartue 06 0OpaTuMsbIX peakiusax U xumuueckoM paBHoBecud. [lpunnun Jle [llatense u
CIOCOOBI CMELICHU XMMUYECKOT0 paBHOBecHs. OO0IIas XapakTepUCTUKA PEaKlMi CHHTE3a aMMHaKa M paCCMOTPEHHE YCIOBUN CMELICHUSI PABHOBECHS
3TOH peakiuu Ha mpou3BoAcTBe. [ uaponu3. O6paTuMbIii 1 HeoOpaTUMBbIH ruaponn3. ['uaponus comneii u ero Tumsl. [loHsATHE 00 SHEPreTHUECKOM
oOMeHe B KJIETKE U poJiu rujiposn3a B HEM. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC peakiuy. CTeneHb OKUCIECHUS U €€ olpeeeHue o popmynam
OpPraHMYECKUX M HEOpraHU4YEeCKUX BemecTB. OKucnurenu u BocctaHoBuTenu. [loHsaTHE 0 mporeccax OKUCIEHUs U BOoccTaHOBIIeHU. CocTaBieHne
YpaBHEHUI XMMUYECKUX PEAKIMi Ha OCHOBE METO0/1a 3JICKTPOHHOI 0 OanaHca. DIeKTPOJIu3 PaciulaBoB U pacTBOPoB. [IpakTuyeckoe npumeHeHue
JIEKTPOIH3a. XapaKTEPUCTHKA IEKTPOJIN3a KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO Mporecca. OCOOEHHOCTH AIIEKTPOIN3a, IPOTEKAIOLIETO B
pacTBOpax MEKTPONUTOB. [lonydeHne raioreHoB, BOIOPOAA, KUCIOPOIa, IIETOYHBIX METAJUIOB U IIEI0YEH, a TAKXKE AIFOMUHUSA JIEKTPOJIN30M

paciiiaBoB 1 PaCTBOPOB COGI[I/IHGHI/If/'I 3THX 3JeMeHTOB. IloHsATHE O TaJIbBAHOIIJIACTHUKE, TAJIbBAHOCTCTHH, pa(bI/IHI/IpOBaHI/II/I IOBCTHBIX MCTAJIJIOB.

JlemoncTpanuu: # PacTBopeHne cepHOM KUCIOTHI U aMMHAAYHOM CEMUTPHI B (PUKCAINS TETUIOBBIX SIBICHHUM IS ATUX MPOIECCOB. # B3aumopeiictBue
COJISTHOM, CEpHOM M YKCYCHOW KHMCJIOT OJIMHAKOBOM KOHIIEHTPALMU C OJJMHAKOBBIMU KYCOUKaMH (IpaHyJlaMH) IMHKA U B3aUMOIEHCTBHE OJIMHAKOBBIX
KYCOUYKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, jKeJe3a) C COJITHOM KUCIOTON KaK MpUMEpP 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakIMU OT MPHUPO/IbI
pearupyoomux BeuiecTs. # BzaumoseiicTtBue pacTBOpOB THOCYIb(aTa HATPUS Pa3HOW KOHIIEHTPALMHU U TEMIIEPATyphl C pACTBOPOM CEPHOM KUCIOTHI. #
MogenupoBaHHie «KHUIAIIETO cios». # Vcnonb3oBaHne HEOPraHUYECKUX KaTaau3aTopoB (Colieil xenesa, HoAMu/Ia Kallus) U IPUPOAHBIX 0OBEKTOB,
coJiep KalIMX KaTanasy (CbIpoe MACo, KapToQes), Ul pa3sIoKeHHs IEPOKCUAA BOIOpoa. B3auMonelcTBre HUHKA C COJITHOW KUCIOTOM U COJITHOM
KHMCJIOTBI C HUTPAaTOM cepedpa Kak MpuMepbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM peakliuy U peakiuu ooMmeHa. # KoHcTpynupoBanue mojenu

anexTponusépa. BumeodparMeHT 0 MPOMBIIUICHHOW YCTAHOBKE JIJIS TTOJTYYCHUS ATFOMUHUSA.

Jlabopartopusie onbIThl: # WiimtocTparus npaBuiia bepTosie Ha mpakTHKE: MPOBEACHUE PEAKIIN ¢ 00pa30BaHUEM OCAJIKa, Ta3a U BOJBL. #
FeTepOFeHHBII\/II KaTaJIn3 Ha IPpUMEPE pa3I0KEHUA ITEPOKCHUIAa BOJOPOJa B IPUCYTCTBUU ANOKCH A Mapradua. Ucnritanue HHIUKaTOpaMu CpEabl
PacTBOPOB COJICH Pa3IMYHBIX THUIOB. # OKHCIATETHFHO-BOCCTAHOBUTEIIbHAS PEAKITUS M peakilis oOMeHa Ha IPUMeEpPe B3aUMOJICHCTBHS pAaCTBOPOB

cynbdara menu(ll) ¢ sxene3oM u pacTBOpoM HIENOUH.

[IpakTuueckas pabota. Pemienue skcriepuMeHTaNbHbBIX 3a/1a4 110 TeMe «XUMHYecKast peaKius».



Bemecta u nx cBoiictBa. Mertaiisl. @u3ndeckre CBOWCTBA METAIIOB Kak (DYHKIMS UX CTpOeHHS. J{eleHne MeTalljIoB Ha TPYIIbl B TEXHUKE.
XUMHUYECKUE CBOICTBAa METAIUIOB U AJIEKTPOXUMUYECKUN psJl HanpspkeHui. [loHsaTHe 0 MeTaimoTepMun (aIFOMUHOTEPMHUSL, MAaTHUETEPMHUS U JIp. ).
Hewmerannsl. Hemeramnsl kak okucautenu. Hemeramisl kak BoccTaHOBUTENM. P anekTpoorpunarensHoctyu. Heopranmdeckue u opraHu4ecKkue
KHCIOTHI. KHCIIOTBI B CBETE AaTOMHOMOJIEKYJISIPHOTO yueHUs. KUCIIOThI B CBETE TEOPUM 3JIEKTPOIUTUYECKON quccounanuu. Kuciorsl B cBeTe
npoToHHOU Teopuu. O0IMe XUMHUECKUE CBOICTBA KUCIOT. Heopranuueckue u opranndeckue ocHoBanus. OCHOBaHHS B CBETE€ aTOMHO-
MOJIEKYJISIPHOTO yueHHsl. OCHOBaHUS B CBETE TEOPUU AIEKTPOIUTHUECKON aucconanyi. OCHOBaHUSI B CBETE€ IPOTOHHOM TEOPUU. XUMUYECKHE
CBOWCTBA OpraHMYECKHX M HEOPraHN4YeCcKUx ocHoBaHMM. Heoprannueckue u opranndeckue amdporepHsle coeaunenus. Heopranunueckue amporepHbie
coeiMHEHUs (OKCHUJIbI U TUAPOKCHIBI), UX CBOMCTBA U MosydyeHue. AMPOTEpHbIE OpraHNnYeCKUe COeAMHEHUS Ha IpuMepe aMMHOKUCIOT. [lentuabl u
nentuaHas cBs3b. Comu. Knaccudukanus coneid. XKéctkocTh Boabl M ciocoObl €€ ycrpanenus. [lepexon kapOoHaTa B THAPOKApOOHAT U 0OpaTHO.

OO0LIMe XUMAYECKUE CBOMCTBA COJIEH.

Hemonctpanun: Komnexkunsa MetaioB. Komrekuus HeMeTaioB. B3aumoneicTBrue KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEpI0. Benblika
TEPMUTHOM cMecu. Bcermblmika 4€pHOro nopoxa. BeITeCHEHME rajoreHoB U3 UX PaCTBOPOB APYIMMU TaJIorTeHaMu. B3anmonencrsue napos
KOHILIEHTPHUPOBAHHBIX PACTBOPOB COJITHOM KUCIOTHI U aMMuaka («IpiM 0e3 orHs»). IlomyueHne amMMmuaka u u3ydeHue ero cBOMCTB. Pa3nuunble ciaydyan

B3aMMO/JICVICTBUS pACTBOPOB COJIEW AIFOMUHUSA €O MIENOUbl0. [lomydenue sKECTKOM BOABI U YCTPAHEHHE €€ )KECTKOCTH.

JlaGopatopHsble onbIThl: [losyueHre HepacTBOPUMOIo THAPOKCHIA U €r0 B3aUMOJIecTBUE ¢ KUCIOTON. MccnenoBanue KOHIEHTPUPOBAHHBIX
PacTBOPOB COJISIHOM M YKCYCHOW KHMCJIOT KaleJabHbIM METO/IOM MpHU UX pa3zbasieHuu Boaou. [loaydenune aMmpoTepHOro rujpokcua U U3y4eHue ero

cBoiicTB. [IpoBeieHNe KaueCTBEHHBIX PEaKIUil 110 ONpPEAEICHUI0 COCTaBa COJIH.
[TpakTuueckas pabota. Pemenue sxkcepuMeHTalbHBIX 33/1a4 110 TeMe «BeriecTBa u ux CBONCTBay.

XUMHS 1 COBPEMEHHOE 00111ecTBO XUMHUUecKast TexHojorus. [Ipon3BoacTBO ammuaka u Metanona. [IoHATHE 0 XUMHUYECKON TEXHOIOTHH.
XUMHUYECKUE PeaKIInH, JIeKaIINe B OCHOBE MTPOM3BOJICTBA aMMHaKa 1 MeTaHosa. Obmas kiaccuukaoHHas XapakTepUCTUKA PEaKIuii CHHTE3a B
MIPOU3BOJICTBE ATUX NMPOAYKTOB. HayuHble NpUHLIKIIEL, JIEXKAI[UE B OCHOBE IMPOU3BO/ICTBA aMMHaKa U MeTaHosa. CpaBHEHUE 3TUX MPOU3BO/ICTB.
Xumudeckasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIeH KyJbTyphl YeJIOBeKa. MapKHUpPOBKa YITaKOBOYHBIX MAaTEPHAIIOB, YJIIEKTPOHUKHU U OBITOBOM TEXHUKH,

MPOAYKTOB MUTAHUS, STUKETOK MO YXO1y 3a OJIECKI0M.



JlemoHCcTpanunu: Mojenb MPOMBIIIICHHON YCTaHOBKH IOIYYEHHs CEPHOM KHCIOThL. MoOzenb KOJOHHBI CHHTE3a aMMHaka. BuneodparMeHTs U

cnaﬁnm O CTEIIEHH PKOJIOTHYECKON YHUCTOTHI TOBapa.

Ha60paT0pHLIe OIIBITHI: I/I3yIICHI/IC MapKUpPOBOK pa3JIMYHbIX BUJOB IMMIPOMBIIIJICHHBIX U MTPOAOBOJILCTBCHHBIX TOBAPOB.

3.TemaTnueckoe MIaHUPOBAHUE

10 kaace, (1 4 B Hexero, Bcero 344)

Ne Bcero, N3 aux
m\o HaumenoBanwme TeM Kypca gac.
MPaKT. | KOHTP. nmabop.
pa0oTbl | paboThI OIIBIT
1 Bsenenue. [Ipenmer oprannueckon 1
XUMHUH.
2 | Tema 1. Teopus cTpoeHUs 7 1

OPraHNYeCKUX COCTUHECHUH.

3 | Tema 2. YrneBoaopoJsl U UX 8 1 2
NPUPOIHBIE HCTOYHUKU

4 Tema 3. Kucnopona- 16 1 1 7
a30TcoJIepKallue OpraHuyecKue
COEIMHEHUS

6 | Tema 4. Opranuueckasi XuMHs 1 2 1 1

00I11IeCTBO.




Hroro 34 2 3 10
11 xaacc (1 4 B Hexero, Bcero 344)
Ne  |HasBanue Tem kypca Bcero, N3 nux
/1 yac.
MPaKT. KOHTp.  |7abop.
paboThl paboThl | OIBIT
1 Tema 1. CtpoeHue BeiecTs 9 4
2 Tema 2. XuMHUECKUE PEAKITUN 12 1 1
4
3 Tema 3. BemectBa 1 Ux CBOMCTBA 9 1 1
4
4 Tema 4. Xumus u COBpeMEHHOE 10 1 1
00111eCTBO
Hroro 34 2 3 13




