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Paszpgen 1.11nannpyembie pe3yabTaThbl H3YYeHHs NpeaMeTa « XUMHA»

Pabouas mporpamma «Xumus» s oOyuaromuxcst 10-12 kmaccoB 3a0uHoi opMbl 00yueHHS
cpenHel (MOJHOM) 0011€00pa30BaTEIbHOM IIKOJIBI COCTaBlieHa Ha ocHoBe {enepaiabHOTO
00pa30BaTeILHOTO CTaHAapTa cpeaHero (moiHoro) obOpazomanust (Ilpukaz MuHoOpa3oBaHUS
Poccum ot 12.08.2022 Ne 732 B cootBercTBUU ¢ ba3suCHBIM yuyeOHBIM IJIAHOM JJISl 3a0YHOMN
dbopmbl 00ydeHus U yaeOHbIM T1aHOM MBOY «Cpennsis oOmieoOpazoBarenpHas mkora Ne 65
otBeneH 0,5 yac B Henemto B 10 kiacce, 1 yvac B Hexemro B 11 knacce, 0.5 gaca B Hemeno B 12
Kiacce (Bcero 68 gacos).

[IporpamMa TOCTpOEHA C Y4E€TOM MPHUHIUIIOB CHCTEMHOCTH, HAYYHOCTH W JIOCTYITHOCTH, a
TaKXKe MPEeMCTBEHHOCTH MEX/y Pa3lIUYHBIMH pa3ellaMH Kypca.

OO6parieHue K 3Toi MporpaMMe BbI3BaHO CIIEAYIOIIUMU IPUYUHAMM:

- OTCYTCTBHEM CIIEIHAILHON TMPOTPaMMBI 10 XMMHHU JUTS BEYEPHEH IIKOJIBI;
- 0COOBIM KOHTHHTEHTOM YJalIuXcs, UX cIaboil MoAr0TOBIEHHOCTHIO, OTPOMHBIMHU TIpo0eraMu B
WX 3HaHUSX.

[Iporpamma «Xumus.10-12 xmace» o6muM o0beMOM B 68 4acoB pean3yercs B TEUEHHE TpeX
JeT.

JInyHOCTHBIE pPe3yabTaThl OCBOEHHUS IPOTPAMMBbI OTPAKAIOT:

1) poccuiicKylo TpakIaHCKYI0 HICHTHYHOCTb, MATPUOTHU3M, YBaXXEHHE K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTHU Tepesl PoauHOM, TOpIOCTH 3a CBOM Kpal, cBOl0 Poauny, nponuioe u
HACTOsIII[eée MHOTOHAIIMOHAIBHOTO Hapoda Poccuu, yBakeHHWE TOCYIapCTBEHHBIX CHMBOJIOB
(repO, dumar, ruMH);

2) IpaXIaHCKYIO0 MO3WLHUI0 KaK aKTMBHOIO WM OTBETCTBEHHOI'O 4JIEHA POCCHUICKOro 0OIEecTBa,

OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE TIpaBa M OOSA3aHHOCTH, YB@XKAIOIIETO 3aKOH U
MPaBOMOPSIIOK,  OOJIaJJaloIer0o  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
MIPUHUMAIOIIETO TPaJAWLIUOHHBIE HAIlMOHAJbHBIE M OO0IIeYelIOBEYECKHEe T'YMAHHCTUYECKUE U
JIeMOKpaTU4YeCKHe [IEHHOCTH;

3) TOTOBHOCTB K ciaykeHuto OTeyecTBy, €ro 3aluTe;

4) chopMHUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIECTBEHHON MPAaKTHKH, OCHOBAHHOTO HAa JHAlIOre KYJIbTYp, a TaKkKe Pa3IMYHBIX
(hopM 00IIECTBEHHOTO CO3HAHMS, 0CO3HAHKUE CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

5) chopMHPOBAHHOCTE OCHOB CaMOpPa3BUTHS U CAMOBOCHHTAHHUS B COOTBETCTBHHU C
oOIIeYeNIOBeUeCKUMU IICHHOCTSIMU W HJIealaMUd TPaKJIaHCKOTo OOIIecTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITENTLHOM, TBOPUYECKOHN U OTBETCTBEHHO JIESTEIBHOCTH;

6) TOoNEepaHTHOE CO3HAHUE W MOBEACHHUE B MOJUKYIBTYPHOM MHPE, TOTOBHOCTh U CIIOCOOHOCTh
BECTHU JTUAJIOT C APYTUMU JIOAbMH, JOCTUTaTh B HEM B3aMMOTIOHMMAHUsI, HAXO IUTh 00IIHe 1eH
Y COTPYAHUYATH JIJIS1 UX TIOCTUKEHUS;

7) HaBBIKH COTPYIHHUYECTBA CO CBEPCTHUKAMHU, AETbMH MIAJIIETO BO3pPacTa, B3POCIBIMHU B
00pa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HON, y4eOHO-UCCIeI0BATENbCKON, TPOEKTHON U IPYTHX
BHJIaX JI€ATEIIbHOCTH;
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8) HpaBCTBEHHOE CO3HAHME U TOBEJACHUE HA OCHOBE YCBOEHUS OOIEUETIOBEYECKUX LIEHHOCTEH;
9) TOTOBHOCTH M CITIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha MPOTSHKEHUN
BCEH JKM3HU; CO3HATEIbHOE OTHOIICHHE K HEMpPEpbIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCIIENTHOM NMpodecCHOHANTBHON 1 00IECTBEHHOU NEATEIILHOCTH;

10) screTHueckoe OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) mnpuHATHE W peaM3alHI0 IIEHHOCTEW 370pOBOT0 W 0O€30MacHOro o0pasza KU3HH,
NOTPEOHOCTH B (PM3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHIX CIIOPTUBHOO30POBUTEILHON
NEATeNbHOCThIO, HENPHUITHE BPEIHBIX NPUBBIUCK: KYpPEHHUs, YIOTPEOJNCHHS alIKOTOJI,
HapKOTHKOB;

12) OepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (u3nueckoMy H
TICUXOJIOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M JPYTHX JIIOJEH, YMEHUE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

13) oco3nanHbIli BbIOOp Oyaymieid TpopecCHu U BO3MOXKHOCTEH peanu3alud COOCTBEHHBIX
KM3HCHHBIX IIJJAHOB; OTHONICHWE K TPO(eCcCHOHAIFHONW MAeATeNIbHOCTH KaK BO3MOKHOCTH
y4acTHsi B pEIICHUHM JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npooseM;

14) chopMHPOBAHHOCTH 9SKOJOTUYECKOTO MBIIUICHUS, TIOHUMAHUS BIUSHHUS COIUAIBHO-
HSKOHOMHYECKUX TIPOIIECCOB HA COCTOSHHE NPHUPOJHOW M COIHAIBHON Cpelpl; MPHOOpETeHHE
OTIBITA KOJIOTO-HAMPABJICHHOW AEATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO TPUHSATHUS
[EHHOCTEH CeMENHON KU3HU.

MeTtanpeaMeTHble pe3yJIbTaThl 0CBOEHUS MPOrPaAMMbl OTPAKAIOT:

1) ymeHHMe CaMOCTOSITENIbHO OMNpEAENATh UENU JEATENIbHOCTH U  COCTaBIATh IUIAHBI
NESITEeNIbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBIISITh, KOHTPOJHUPOBATbh U  KOPPEKTHUPOBATH
JeSITeNIbHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPChI JUIsl IOCTHKEHUS MOCTABICHHBIX LIeNei
U peaau3alyu IUIaHOB AESTeNIbHOCTH; BHIOMPATh YCIICIIHbIE CTPATErHH B PA3IUYHBIX CUTYAIUIX;
2) yMeHHEe TMNPOAYKTUBHO 0OIIAaTbCcd M B3aMMOJCHCTBOBATH B IMPOIIECCE COBMECTHOM
NESITeNbHOCTH, YYUTHIBATh MO3HMIUU JPYTUX YYaCTHHKOB JAEATEIbHOCTH, 3(dexTuBHO 7
paspeiiats KOHQIUKTHL;

3) BiageHHWe HaBbIKAMH TO3HABATEIbHOM, Y4EOHO-UCCIENOBATENLCKOM W MPOEKTHOMN
NeSTeNbHOCTH, HaBBIKAMU  pa3pelleHuss MpolieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a]a4, MPUMEHEHHUIO Pa3InYHBIX
METOJIOB MO3HAHUS;

4) TOTOBHOCTP M CIHOCOOHOCTH K CaMOCTOSITENbHOW WH(GOPMAIMOHHO-TIO3HABATENbHOM
NeSITeNFHOCTH, BIIAJICHHE HaBBIKAMHM TOJNy4YeHHs HeoOXoaumol wuHQopMamuu U3 cioBapei
Pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3NIMYHBIX HCTOYHUKAX HHPOPMAIH, KPUTHUECKU
OIICHUBATh U MHTEPIIPETUPOBATH HH(DOPMAIINIO, TIOYYaEMYIO U3 Pa3TMYHBIX HCTOYHHKOB;

5) yMeHHe HCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI
(manee — WUKT) B pelieHUM KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OpPraHU3AI[MOHHBIX 3a/1a4 C
CoOJII0/ICHHEM TpeboBaHU SPrOHOMHUKH, TEXHUKU 0€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAITHOHHOW 0€30TTaCHOCTH;

6) yMeHUe onpeAeNsTh Ha3HAaYeHHe U (YHKIIMH Pa3INYHbIX COIIMATbHBIX HHCTUTYTOB;



7) yMeHHE CaMOCTOATENbHO OLEHHBATH M NMPUHUMATH PEUICHUS, ONPEACISIONIUE CTPATETHIO
MOBEJICHHSI, C YUETOM I'PaXKIaHCKHX M HPABCTBEHHBIX IIEHHOCTEH;

8) BiIajieHNe SA3BIKOBBIMH CPEJICTBAMH - YMEHHE SICHO, JJOTHYHO U TOYHO HM3JIaraTh CBOIO TOUYKY
3pEHHSI, UCTIOJIb30BaTh aJICKBATHBIC SI3IKOBBIC CPE/ICTBA;

9) BnasieHue HaBBIKAMU MMO3HABATEIHHON peieKchn Kak OCO3HAHUSI COBEPIIAEMBIX ACHCTBUI U
MBICTIMTEIBHBIX MPOIECCOB, MX PE3yJbTaTOB U OCHOBAHMIA, TPAHUI] CBOETO 3HAHUS U HE3HAHWS,
HOBBIX MTO3HABATENBHBIX 33/1a4 U CPEICTB UX JOCTHKCHHSL.

Hpe}lMeTHble PeE3yJbTAaThl 0CBOCHUSA MIPOTrPaMMBbI OTPAKAIOT:

1) c(OpMHUPOBAHHOCTh IIPEACTABJICHUI: 0 XUMHUYECKON COCTAaBJISIOLIEH
€CTECTBCHHOHAYYHOW KApTUHBI MHUpPA, PO XUMHUH B T[IO3HAHWW SIBJICHUM MPHUPOJBI, B
(GOpMHPOBAaHMH MBINUICHUSI W KYJIbTYphl — JIMYHOCTH, €€ (PYHKIMOHAIBHON TI'PaMOTHOCTH,
HEOOXOMMOM ISl pelieHrs MPaKTUYECKUX 3a7a4 U SKOJOTHYECKH 000CHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBbIO U IIPUPOJIHON Ccpefie;

2) BJIAJICHUE CHUCTEMOW XHUMHYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJAraroliue
MOHATHSA (XMMHYCCKHMIA DIIEMEHT, aToM, JJIEKTPOHHAs 000Jj0YKa aroma, s-, P-, d-3JIEeKTPOHHBIC
opOuTaIu aTOMOB), HOH, MOJICKYJIa, BAJICHTHOCT,

ANEKTPOOTPUIATEIHFHOCTh, CTETICHh OKHCIICHUS, XMMHUYECKas CBs3b, MOJb, MOJIApHAs Macca,
MOJISIpHBIM  00BeM, YIIepoIHbId cKeneT, (YHKIMOHAJIbHas Tpylmna, paaukall, H30Mepus,
M30MEpbl, TOMOJIOTUYECKHI psAl, TOMOJIOTH, YIIEBOAOPObI, KUCIOPOI- U a30TCOACpIKaIIHe
COCTMHCHMS, OMOJIOTUYECKH AaKTHUBHBIC BeliecTBa (YIJIEBOMBI, JKUPBI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEIMHEHUS, KpUCTaNTMYecKas peleTka,
TUIBI XUMHYECKUX pPEaKUHUH (OKUCIUTEIbHO-BOCCTAHOBUTENIBHbIE, 3K30-H HHIOTEPMUYECKUE,
peakuuu HOHHOTO OOMEHAa), PAacTBOP, JJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DICKTPOIUTHYECKAs
JMICCOLIMAIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pEaKIUU, XUMHUYECKOe
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS] XUMHUUECKOIO CTPOSHUSI OpraHnYecKux BemecTB A.M.
byrtnepoBa, Teopusi SIEKTPOJUTHUUECKOW JUCCOLMALMM, mepuoandeckuid 3akoH J[.HW.
MenpeneeBa, 3aKOH COXPAHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKUN SI3bIK XHUMUH,
(bakToNOrMuecKrue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MaCHOM HCIOIb30BaHUH
BKHEHIIINX HEOPTaHMUECKUX U OPraHUYEeCKHX BEIIECTB B OBITY M MPAKTUYECKON NEATEIHHOCTH
Yel0BeKa;

3) chOpMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHblE MPHU3HAKM M B3aHMOCBA3b
W3YYEHHBIX MOHATHH, MPUMEHSITh COOTBETCTBYIOIIME TMOHSATUS NpPU OMHCAHUM CTPOCHUS U
CBOMCTB HEOPraHUYECKHX U OPTraHUYECKUX BEIECTB U UX MPEBPAIICHHI; BBISBIATH B3aUMOCBS3b
XMMHYECKUX 3HAHUH C TOHATUAMU U TPEICTABICHUSMHU JPYIHX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

4) chOpMUPOBAHHOCTh YMEHUN HCIOIH30BATh HAWMEHOBAHMS XMUMHUYECKUX COEIUHEHUN
MEXIYHApOAHOTO  COI03a TEOPETHYECKOM M TMPHUKIAJHONM  XUMUU M TPUBUAIBHbBIC
Ha3BaHMWS BAXKHEMITUX BelIeCTB (ITWUJIEH, aleTuJeH, ThunepuH, ¢enon, dopManbaerus,
YKCyCHasi KHUCTIOTa, TJIMIWH, YrapHbId Ta3, YTIEKUCIBIA Ta3, aMMHaK, TalleHas W3BECTb,
HeraimieHass M3BeCTh, NMHUTHEBAas COJA U JIPYTMX), COCTABIATH (HOPMYJIbl HEOPraHUYECKHX U
OpraHMYECKUX BEIIECTB, YypPaBHEHUS XHUMHYECKUX pPEaKIud, OOBICHATh WX CMBICT;



MOATBEP)KIATh  XapaKTepHbIE  XUMHYECKHE  CBOWCTBA  BEIIECTB  COOTBETCTBYIOIIUMU
AKCMIEPUMEHTAMH U 3alUCAMHU YPAaBHEHUH XUMUYECKIX PEAKIIHIA;

5) chOpPMHUPOBAHHOCTh, ~ yYMEHHUU  YCTAaHABJIMBATH  MPHUHAUICKHOCTH  M3YyYEHHBIX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB K OMPEACIICHHBIM KJIACCaM M TPYIIaM COCIUHEHUM,
XapaKTEepPU30BaTh MX COCTaB M BAXXHEHUINIME CBOWCTBA; ONMPEHCIATh BUABI XUMHUYECKUX CBS3CH
(KOBaJIcHTHAsl, WOHHAs, METAJUITMYECKas, BOJOPOJHAS), THIBI KPUCTALIUMYCCKHX PEIIECTOK
BEIIECTB; KIaCCU(PHUIIMPOBATH XUMUIECCKHIE PEAKIUH;

6) BIIQJICHHE OCHOBHBIMHU METOJAMH HAay4HOTO TO3HAHUS BENICCTB U XUMHUYECKUX SBICHUHN
(HabiroieHre, U3MEpPEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE);

7) c(OpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH pPacyeThl IO XUMHUYECKHM ¢opMyaamM U
YpaBHCHHUSM  XUMHUYECKMX  PEaKIUi C  WCIOJb30BaHHMEM  (U3NYCCKUX  BEIUYHH,
XapaKTEePU3YIOMINX BEIIeCTBA C KOJHMYSCTBEHHOW CTOPOHBI: Macchl, 0O0beMa (HOpMabHBIC
YCIIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIOJIH30BAaTh CHCTEMHBIC XMUMHYCCKHE 3HAHUS IS
MIPUHATHS PENICHHH B KOHKPETHBIX JKM3HCHHBIX CHUTYAllUSX, CBSA3aHHBIX C BEIIECTBAMU U UX
MIPUMCHCHHEM;

8) c(OPMHUPOBAHHOCTh YMEHWH IUTAHUPOBATH M BBHITIOJNHATH XUMHYECKUH DKCICPUMEHT
(TpeBpaInIeHuss OPraHUIeCKUX BEIISCTB MMPU HArPeBaHUH, MOJYUYCHHE STHUJICHA M U3YYCHHUE €ro
CBOWCTB, KaUeCTBEHHBIC PEAKIIUU HA aJbJCTHJIBI, KpaxMmall, YKCYCHYIO KHCIIOTY; JICHATYypaIlHs
OETKOB TIpH HArpeBaHWM, IBETHBIC PEAKIIMHM OEJTKOB; MPOBOJUTH PEaKIMd HOHHOTO OOMeEHa,
OTIPEJICNIATh CPEely BOJHBIX PACTBOPOB, KaueCTBEHHBIC peaklMd Ha cyinbdar-, xkapOoHAT- H
XJIOPUJ-aHUOHBI, HAa KAaTHOH AaMMOHHUSA; pelaTh SKCIEPUMEHTAJIbHBIE 3aJaud IO TeMaM
«Mertamney  u «Hemeramibl») B COOTBETCTBUM C NMpaBHJIaMU TEXHUKU O€30MAaCHOCTU MpHU
oOpallleHnn ¢, BellecTBaMU U JabOpaTOpPHBIM OOOpYIOBAaHUEM; MPEICTABISTH PE3YJIbTAThI
XMUMHUYECKOTO SKCIIEPUMEHTA B ¢opme 3anucu ypaBHEHUI COOTBETCTBYIOIIHX
peakuuii 1 GOpMYIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

9) c(OpPMUPOBAHHOCTh YMEHHUS aHAIM3HPOBATh XUMHUYECKYI0 HMH(OPMAILHIO, MOJIY4aeMyHO
U3 pa3HbIX UCTOYHHUKOB (CpPeICTB MaccoBoi nHpopMaluu, cetb UHTEpHET U 1pyrue);

10)  cdopMHpPOBaHHOCTH YMEHHIH COOJIIOAATh MpaBHa HSKOJIOTHYECKH IEJIECO00pa3sHOro
MOBEACHUS B OBITY U TPYHOBOIl JEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0pPOBbA U
OKpY’Karolllell MPUPOJHON Cpelibl; YYUTHIBATh OMACHOCTh BO3ICMCTBHS HA KUBBIE OPraHU3MBI
OTIpeJIeNIEHHBIX BEIIECTB, TOHUMAasl CMBICIT TIOKa3aTels MpeleIbHON JOMyCTUMOM KOHIIEHTPAIlHH;
11)  wig oOydaromuXcs ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSAMH 37I0POBBS: COPMUPOBAHHOCTh
YMEHUSI TPUMEHSATh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX TIO3HAHUS BELIECTB U
XMUMHYECKUX SIBJICHHIA;

12) JUIA  CHeNbIX W ClaboBHAAIUMX oOydaromuxcs: CcHOPMHPOBAHHOCTH  YMEHUS
HCIO0JIb30BaTh peibe(hHO TOUCUHYIO cucTeMy obo3HadeHuit JI. bpaiinsg ans 3anvucu XuMu4ecKux

bopmy.
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COJIEP’KAHUE YUYEBHOHW JUCIUILIUHBI
OPI'AHUYECKAA XUMUA

10 xi1ace

BBenenmne

[Ipenmer oprannueckoil xumuu. CpaBHEHHE OPraHUYECKUX COEAMHEHUN C HEOPraHMYECKUMHU.
[IpuponHbIe, HICKYCCTBEHHBIE MU CUHTETUYECKUE OPraHUYECKHUE COCIUHEHUS.

Tema 1. Teopusi cTpoeHMsI OPraHUYECKHX COEIMHEHMIA.

BanentHocTh. XUMHUECKOE CTPOEHUE KaK MOPSJIOK COCIUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO
ux BaJeHTHOCTH. OCHOBHBIC TIOJIOKEHUSI TEOPUU XUMHUUYECKOTO CTPOCHMSI OPTraHUYECKUX
coequHeHuil. [loHSATHE O TOMOJOTHMM W TOMOJIOTaX, M30MEPUM M H30MEpax. XHUMHUYECKHE
(hopMyIIBI U MOJIETN MOJIEKYJT B OPTaHUYECKON XUMUH.

JeMoHcTparmu. Moaenu MoJIeKyJl TOMOJIOTOB U H30MEPOB OPraHUYECKUX COCIMHEHUM.

Tema 2. Yrj1eBoa0poabLI U MX NPUPOAHLIE HCTOYHUKH.

[Ipuponnsiii ras. Ankanel. [Ipuponssiil ra3 kak tomnuso. [IpenmmyniecTBa mpupoOJHOro rasa
nepej IpyruMu BuAaMu TornBa. CocTaB MPUPOTHOTO Ta3a.

AJKaHBI: TOMOJIOTUYECKUHN pAll, U30MEPUS M HOMEHKIIATypa ajkaHOB. XMUMHUYECKHE CBOMCTBA
ankaHoB ( Ha MpUMeEpe MeTaHa U dTaHa): TOPEHHE, 3aMEIIeHHE, PA3JI0Ke

HUE U AeruapupoBanue. [[puMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AJNKeHbl. DTWJIEH, €ro TMOoJIydeHHe (IeTHIPUPOBAHUEM JTaHA W JCTHUApATaIlMedl 3TaHOJa).
XUMHYECKUE CBOWCTBA 3THJIEHA: TOPEHHUE, KauyeCTBEHHBIE peakinu( oOecBeYMBaHUE OPOMHOM
BOJBl M pacTBOpa IE€pMaHraHaTa Kauus), Tuaparauus, nonumepusauus. [lomustunen, ero
CBONCTBA U NpuMeHeHue. [[pumenenue sTuieHa Ha OCHOBE CBOMCTB.

Ankaauensl u kayuyku. [loHsTHe 00 anmkagueHax Kak YIJIeBOJOpOJax C JBYMS JIBOMHBIMU
CB3sIMH. XMMUYECKHE CBOMCTBA OyTaaueHa — 1,3 u n3onpeHa: oOeciiBeYnBaHre OPOMHOM BOIBI
U NoJIMMepU3anus B Kayuyku. Pe3una.

ANKUHBI. ALETHIICH, €r0 MOJIy4YeHUEe MUPOITU30M MeTaHa U KapOUIHBIM CIIOCOOOM. XUMUYECKUE
CBOMCTBa  aleTujeHa: TopeHue, oOecuBeYyMBaHHE OpPOMHON  BOJABI, HPUCOECIAUHEHHUE
XJIOpOBOJIOpOJa W ruaparauus. llpuMmeHeHue aneTuneHa Ha OCHOBE CBOMCTB. Peaknus
MOJIMMEPHU3aLMY BUHWIXJIOPUAA.

[TonMBUHUIXJIOPHU U €r0 IPUMEHEHHE.

benzon. Ilomyuenme OeH3o0lla M3 TeKcaHa M aleTHIeHA. XHUMUYECKHE CBOWCTBa OeH3o0ua:
ropeHue, raloreHupoBanue, HuTpoBanue. [Ipumenenne 6eH3071a HA OCHOBE CBOICTB.

Hedts. CocraB u mepepabotka nedgrtu. Hedrenpoayktel. beH3un u moHstue 06 OKTaHOBOM
YHUCIe.

HemoHcTpams. [opeHne MeraHa, »TWieHa, auneruieHa. OTHOIIEHHWE MeTaHa, HTHIICHA,
arieTusieHa M OeH30Ja K pacTBOpPY MepMaHTaHarta Kajaus u OpomHoi Boje. [lomyuyeHue stuieHa
peakiuei AeruapaTaliy 3TaHOJA U JICTOJMMEPH3AINK MOIUATUIICHA, alleTUIIeHa KapOuIHBIM
crnocoboM. PaznoxeHne Kaydyka NMpu HarpeBaHUM, WCIBITAHWE MPOAYKTOB Pa3NOKEHUS Ha
HenpenenbHocTh. Konmekius o0pa3ioB HepTH U HEPTETIPOTYKTOB.

JlaboparopHble OmbBITHL 1. OmpeneneHre >MEMEHTHOTO COCTaBa OPraHUYECKUX COCTUHEHHIL.2.
W3rortoBnenne Mojeneil MOJEKYn — YrieBOJOpPOJIOB. 3.00HapykeHue HempeaeabHbIX
coenmuHeHUN B kuAkuxX HedremnpomykTtax. 4.IlomyuyeHume u cBoiicTBa ameTwiieHa. .
OszHakomIieHHe ¢ Kosuteknuen « HedTs 1 mpoayKThI ee mepepaboTKm.
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Tema 3. Kucjopoacoaepskaiye opraHuyeckie coe/IMHeHUs U MX NPUPO/IHbIE MCTOYHUKH
EnuMHCTBO XMMHYECKON OpraHu3aluu JKUBBIX OPraHU3MOB. XHMHYECKHM COCTaB KHBBIX
OpraHU3MOB.

Crouptel. [lonydenue 3TaHona OpOKEHHUEM TIIFOKO3bI M THIpATalied dTwieHa. [ uapokcunbHas
rpynna kak QyHknuoHanbHas. IlpeacraBieHne o BOJOPOAHOHM CBs3W. XHMHUYECKHE CBOICTBa
ATaHOJIa: TOPEHUE, B3aUMOJICHCTBUE C HATPHEM, 00Opa3oBaHUE MPOCTHIX M CIOXKHBIX 3(UPOB,
OKHCJIEHHE B aipjaerui. [IpumeHeHue >TaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €rO
MIOCJIEJICTBUS U MIPEAYIPEXKICHUE.

[lonatue o0 TpeAeNbHBIX MHOTOATOMHBIX cHupTax. [JMIepuH Kak MpeacTaBUTENb
MHOTOATOMHBIX CHUPTOB. KadecTBeHHas peakiusi Ha MHOTOaTOMHbIE CcHHpTHL. [Ipumenenue
[JIALIEpUHA.

Kamennsiit yrons. ®@enon. Kokcoxumuueckoe MNPOU3BOACTBO M €ro mnpoaykuus. llomydenue
(deHolla KOKCOBAaHMEM KAaMEHHOTO Yris. B3anMHoe BiMSHHE aTOMOB B MoJeKyne (eHouna:
B3aMMOJICMCTBHE C TUIPOKCUJIOM HATPUS U a30THOM KHCIOTOM.

[MomukonneHcamuss ¢enona ¢ QopmanpaerugoMm B GeHONPOPMAIBACTUIHYIO  CMOJTY.
[Ipumenenue peHosa Ha OCHOBE CBOMCTB.

Anwaerunel. [lorydeHue anbaeruioB OKUCICHUEM COOTBETCTBYIONTUX CITUPTOB.

XUMHUYECKHE CBOWCTBA aJbJCTHUIIOB: OKHCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY |
BOCCTAHOBJIEHHE B COOTBETCTBYIOMMMA crnupT. [IpumeHenue dopmanpaeruaa u ameTaibaeruia
Ha OCHOBE CBOMCTB.

KapGonossie kuciotsl. [lomydenne kapOOHOBBIX KUCIOT OKHCICHHEM aJIbJIETHI0OB. XUMUYECKHE
CBOMCTBA YKCYCHOW KHCJIOTBHI: OOII[ME CBOMCTBA C HEOPraHMYECKUMHU KHUCIOTaMHU WM PEaKIIHs
stepudukanuu. [IpuMeHeHHEe YKCYCHOW KHCIOTBI Ha OCHOBE CBOWCTB. BEICIIHE >KHUpHBIC
KHUCJIOTBI Ha MPUMEPE NATbMUTHHOBON U CTEAPUHOBOM.

Crnoxnbie 3upbl u xupbl. [lonydenne ciioxHbIX 3(¢UpoB peaknuen srepuduxanuu. CroxHbIe
a¢upsl B mpupoje. Mx 3nauenue. [Ipumenenne ciokHbIX 3()UPOB HA OCHOBE CBOMCTB.

Kupel kak cioxHbie 3(UpPHl. XUMHUYECKHE CBOWCTBA JKUPOB: THAPOJIU3 (OMBUICHHE) H
TUAPUPOBAHUE KUIKUX KUPOB. [[prMeHeHne )KUpoB Ha OCHOBE CBOMCTB.

JemoncTpamms. OxuciaeHue cnupra B anpiaeruja. KauecTBeHHas peakuus Ha MHOTOATOMHBIE
cnupthl. Komnekuusa « KameHHbI yroib W NpOOyKTHl ero mnepepaboTkuy». PacTBopumocTb
(deHosna B Boje MpH OOBIYHON TemmepaType U Ipu HarpeBaHuH. KadecTBeHHbIE peakIUHu Ha
¢benoin. Peakuust « cepeOpsiHOro 3epkayia» anbaeruoB. OKUCICHHE albIETUIOB C MOMOIIBIO
ruapokcuaa meau (11). TlomydeHne yKCycHO - 3THIIOBOTO M YKCYCHO — M30aMUJIOBOTO 3(HUPOB.
Komnekuus apupHbix Maces.

JlaGopaTtopubie ombIThl. 1.CBolicTBa »THIIOBOTO cniupTa.2. CBolicTBa riminepuna. 3.CBoiicTBa
dopmanpaeruaa. 4. CBoiicTBa yKCyCHOM KUCIOTHLS. CBOMCTBA KHUPOB.

COJIEP’KAHUE YYEBHOU JUCHMIIJIAHBI
OPTAHUYECKASA XUMUA

11xnacc.

Tema 1. YrieBoabl

VYraeBonpl, MX KilaccuuKkanus: MoOHOcaxapuisl (TJIIOKO3a), JIucaxapuabl (caxaposa) H
noJiucaxapuapl (Kpaxmaia M LEJUTI0J103a). 3HaYeHHUe YIJIeBOJIOB B XKHBOM NMPHUPOJE U B JKU3HU
YEJI0BEKa.

I'moko3a — BelEeCTBO C ABOMCTBEHHOW (YHKIMEH — ajabAerugocnupt. XUMHUECKHE CBOMCTBa
TJIIOKO3bI: OKHUCIIEHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHME B COpOHUT, OpoxeHue (
MOJIOYHOKHCJIOE U CIMPTOBOE). IIpuMeHenne riroko3bl Ha OCHOBE CBOMCTB.

Hucaxapuael U nonucaxapusl. IloHsATHE O peakuMsAX NOJMKOHACHCALMM WM TUAPOIM3a Ha
IIpUMeEpE B3aMMOIIPEBPALEHUN: TJIFOK03a <=> MOJIMCAXAPU.
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HemoHcTpanuu. Peakius « cepeOpsAHOTo 3epKaiay riIoKo3bl. OKHCICHUE TIIIOKO3bI B KUCIIOTY €
nomo1eto ruzpokcusia meau (I1).Kauecrsennas peaxkius Ha kpaxmail.

JIaboparopHbie onbiThl. CBOMCTBA ITFOKO3bI. CBOHCTBA Kpaxmalia.

Tema 2.A30Tco/iepKalye COeIMHEHNs] M MX HAXO0K/IeHHE B JKMBOIi IpUpoIe.

Awmunbl. Ilondarue 00 amwunax. IlomyueHune ~— apoMaTMdyeckoro amMuHa — aHWIMHA- U3
HUTpoOEH30J1a. AHUJIMH KaK OpraHnYecKoe OCHOBaHWE. B3anMHOe BIMSIHHE aTOMOB B MOJICKYJIE
aHWIKMHA: 0CJIa0JIeHne OCHOBHBIX CBOWCTB M B3auMOJeiicTBHE ¢ OpoMHOI Bojoi. [Ipumenenue
AHWJIMHA HA OCHOBE CBOMCTB.

AMuHOKHUCIOTHI. [lonmydeHne aMHHOKHCIOT W3 KapOOHOBBIX KHCIOT M THAPOJHM30M OEIKOB
XUMUYECKHE CBOMCTBA AaMHMHOKHCJIOT KaKk amM(pOTEPHBIX OPraHUYECKUX COCTUHEHUM:
B3aMMOJICHICTBHE CO IIE0YaMH, KHCIOTaMU U APYr C APYroMm (peaxius MOJUKOHJICHCAIIUHN).
[lentunnas cBsi3b U monUNenTHABL. [IpMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. [Momyuenne 0eaKkoB peakiyeil MOJUKOHIEHCAIIMH aMUHOKHCIIOT. [lepBudHasi, BTopuyHas
U TpEeTUYHasi CTPYKTYphl OENKOB. XHWMHUYECKHE CBONCTBa OEJIKOB: TOpPEHHE, ACHATYpaIlus,
TUAPOJIN3 U IIBETHBIE peakinu. bruoxumuyeckue GyHKInu OEIKOB.

['eneTnveckas CBsSI3b MKy KJIaCCAMH OPTaHUYECKUX COSIMHEHUH.

Hyxnennosbie kucnoTel. CHHTE3 HYKJIEMHOBBIX KHCTIOT B KJIETKE U3 HYKJICOTHIOB.

OOmuit mian crpoeHus Hykineotuga. CpaBHenue ctpoenus u ¢ynkuuid PHK u JIHK. Ponb
HYKJICMHOBBIX KHCJIOT B XpaHEHUHW W Tepefade HacleACTBeHHOW mHpopmammu. [loHsTtre o
OMOTEXHOJIOTUU ¥ TCHHOW WHKEHEPHH.

JeMoHcTparmu. BzanmoieiicTBue aMMuaka M aHWIMHA C COJISTHOM KUCIOTOM.

Peakmnus anmimnaa ¢ OpomMHO# Bojou. Jloka3aTenbCTBO Hamuuus (PYHKIIMOHAIBHBIX TPYIIT B
pacTBopax aMHHOKHCIOT. PacTBopeHue u ocaxnaeHue OenkoB. L[BeTHble peakiuu OeIKOB:
KCAaHTOMPOTEHWHOBass W OuyperoBas. ['opeHHe NMTHYBEro mepa W MEPCTSHOW HUTH. Mojaens
monekynsl JIHK. Ilepexompl: 3TaHOn —>3TWIEH—> 3TUICHIVIMKOJIb—> 3THJICHIJIMKOJIST
menu(ll); sranon--> sraHans —> STaHOBAs KUCJIOTA.

JladopaTopHble onbIThbl. CBOMCTBa OEIKOB.

Tema 3. buoJiornyecky aKTHBHbIE OPraHNYecKHe COeIMHEHUS .

®epmenTsl. DepMeHTh Kak OMOJIOTHYECKHE KaTalnu3aTtopbl OenkoBoi nmpupoisl. OcobeHHOCTH
¢byHKIMOHUPOBaHUS (epMEHTOB. Posib pepMEHTOB B )KU3HEAEATEILHOCTH KUBBIX OPraHU3MOB U
HapOJHOM XO3slicTBe.

Burtamunsl. I[lonstue o Butammuuax. HapymieHus, cBs3aHHblE C BUTAaMHHAaMHU: aBUTaMHHO3BI,
TMIIOBUTAMUHO3BI U TMIIEPBUTAMUHO3bI. Butamun «C» Kak mpeacTaBUTENb BOJIOPACTBOPUMBIX
BUTAMHHOB 1 BUTaMMH A KaK IPEJICTABUTENb )KUPOPACTBOPUMBIX BUTAMMHOB.

I'opmonsl. [loHsATHE 0 TOPMOHAX KaK TYMOPAJIbHBIX PErylaTopax >KU3HEACSTEIbHOCTH >KHUBBIX
opranu3MoB. IHCY/IMH | aJpeHalluH Kak NpeAcTaBuTesid ropMoHoB. [Ipodunakruka caxapHoro
nuabera.

JlexapctBa. JlekapcTBeHHass XuUMUA: OT MATPOXUMHUHM JO XUMHOTEpaNMH. ACHUPHH.
Antubuotuku m aucbaktepuo3. Hapkortudeckue BemectBa. Hapkomanus, 6opbba ¢ Hell u
npo(UIIaKTHKA.

JemoHcTpanmu. PasnojkeHue mnepokcuia — BOJAOpOJA KaTala3old ChIpOro Msica M ChIPOro
kaprogens. Komnekius CMC, coaepkammx sH3uMbL. Mcnbitanue cpeasl pactBopa CMC
MHAMKAaTOpHOU Oymaroi. Mimoctpanuu ¢ ¢pororpadusiMu >KUBOTHBIX € Pa3TUYHBIMUA (OpMaMU
aBuTaMuHO30B. Kousmeknus BUTaMMHHBIX —IpenaparoB. lMcmelTaHue cpenpl  pacTBopa
aCKOpOMHOBON KHCIIOTHI MHAMKATOPHOM Oymaroii. McnbiTanue anTedHoro npenapaTa MHCYJIUHA
Ha Oenok. JlomamHsis, 1abopaTopHas 1 aBTOMOOMIIbHAS alITeUKa.

Tema 4. UckycCTBeHHbIE M CHHTETHYECKHE MOJHMEpPbI.
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HckyccTBeHHble monuMepsl. [lomydyeHne WCKYCCTBEHHBIX IOJIMMEPOB, KakK IPOJIYKTOB
XUMUYECKOH MOIM(UKAIMK TPUPOJHOTO TOIMMEPHOTO ChIpbs. VICKYCCTBEHHBIE BOJIOKHA
(ameTaTHBIN 1IENK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHUE.

Cunternyeckue  mosumepsl.  [lomydeHue  CHHTETHYECKUMX  IOJMMEPOB  PEAKLHUAMU
MOJIMMEpHU3ali U TOoJHUKOHAeHcauu. CTpyKTypa IOJMMEpPOB: JIMHEHHAs, Pa3BETBICHHAS M
npocTpaHcTBeHHas. [IpeacraBuTeny CHHTETHUECKUX TIACTMAcCC!

[lomudaTHaeH  HHU3KOTO W BBICOKOTO JABJICHHS, NOJHUIPONWICH | IOJUBUHIIXIOPHI.
CuHTeTHYECKHE BOJIOKHA : JIABCAH, HUTPOH M KAIlpOH.

Hemonctparmu. Kosuteknust 1oractMace M u3lnenuil u3 HuX. KOJUIeKIMM HMCKYCCTBEHHBIX H
CHHTETHYECKUX BOJIOKOH W W3JeNuid W3 HHUX. Pacro3HaBaHWEe BOJOKOH IO OTHOUICHHIO K
HArpeBaHMUIO U XUMHYECKUM PEaKTHBAM.

JlabopaTtopHbie onbIThl. O3HAKOMIIEHHE C 00pa3liaMy IJIACTMACC, BOJIOKOH U Kay4yKOB.

COJIEP’KAHUE YUYEBHOHW JUCIUILIVHBI.
OBILIAA XUMUA

12 kaacc.

Tema 1. CTpoeune atoma u nepuoandeckuii 3akou JI.LU. Meunjaeiieena.

OcHOBHBIE CBEeICHUS O CTPOCHHMHU ATOMA. SApo: MPOTOHBI U HEUTPOHBI. M30TONBI. DJIEKTPOHBI.
DneKkTpoHHass 000J0YKa. DJHEpreTHdeckuii ypoBeHb. OCOOEHHOCTH CTPOEHHUS DJICKTPOHHBIX
000JI0YEK aTOMOB OJJIEMEHTOB 4-T0 U 5-TO MepuoJoB mnepuoauveckoir cucremsl J[. W
MenneneeBa (mepexomHblx diemeHTOB). [lonstue 00 opOutamssx. S-u P-  opOutanm.
DneKTpOHHBIE KOH(UTYPALIUY AaTOMOB XUMHUYECKUX 3JIEMEHTOB.

[Tepuonnueckuii 3akon J[.M. MenpeneeBa B CBETE yUCHHSI O CTPOCHUHU aTOMA.

OTkpbITHE JI.1.MenaeneeBbim nepuoauyeckoro 3akona. llepuomnueckas cucrema
xumudeckux anemeHToB J[.MI.MennmeneeBa — rpaduueckoe OTOOpakeHHWE IMEePUOIUYECKOTO
3aKoHa. PU3HYECKUI CMBICI MOPSAKOBOTO HOMEpA 3JIEMEHTAa, HOMEpa Iepuoja U HoMepa
rpynnel. BaneHnTHbie 3nekTpoHbl. [IpuunHBI M3MEHEHHsI CBOMCTB 3JIEMEHTOB B IEPUOJAX U
rpynnax ( IJIaBHBIX MOATPYIIax).

[Tonoxxenue BomOpoAa B NEPUOJUYECKOM CUCTEME. 3HAUYECHHE IEPUOJMYECKOr0 3aKOHAa U
MEPUOANYECKON CUCTEMBI XMMHUYeCKHX 31emMeHToB J[.M.MenneneeBa g pa3BUTHS HAyKu U
IMOHUMAHHSI XUMHUYECKOW KApTUHBI MUpA.

Hemonctparmu. Pasnuynbie ¢GoOpMbl MEPUOAWYECKOM CHUCTEMBbl XUMHUYECKUX OJIEMEHTOB
J.1.MeHneneena.

JlaGoparopubiii  ombIT. KoHcTpyHpoBaHuWe  MEpUOAMYECKOM — TaOMUIBI  DIIEMEHTOB  C
WCIIOJIb30BAHUEM KapTOYEK.

Tema 2. CTpoeHHe BelecTBa .

WNonnass xumuueckas cBs3b. KatnoHsl u aHuoHbl. Kiaccudukanus woHOB. HoHHBIE
KpHUCTa/uinieckue perietku. CBOMCTBA BEIIECTB C ITUM THIIOM KPUCTAIUTHYECKUX PEIICTOK.
KoBaneHTHass XuMHYecKas CBs3b.  ODJIEKTPOOTPULIATENHLHOCTh. [loNisipHAass W HemoJjspHas
KOBaJIeHTHbIE  CBsi3U. J{umosb. TIoJSIpHOCTH CBS3M M MOJIAPHOCTH MoJieKyabl. OOMEHHBIH U
JOHOPHO — AaKIeNTOPHBIA MEXaHW3Mbl 00pa30BaHUSI KOBAJICHTHOHM CBS3H. MOJICKYISPHBIC U
aTOMHBIC KpUCTa/Tn4eckue penierku. CBONCTBA BEHIECTB ¢ STUMH TUIIAMH KPUCTAJUIMYECKUX
pELIEeTOK.

Mertanmnueckas XuMudeckas CBsizb. OCOOCHHOCTH CTPOEHHSI AaTOMOB METaJLJIOB.
Mertannueckass XUMUYECKash CBS3b M METaJUIMYeCKas KpHUcTauinueckas pemierka. CBoicTBa
BEIIIECTB C 3TUM TUIIOM CBSI3H.

Bopopoanas xumuueckas CBsizb. MEKMOJIEKYIsIpHAS M BHYTPHUMOJICKYJISIpHAs BOJOPOJIHAS
CB#13b. 3HAUYCHUE BOJAOPOIHOM CBSI3H Il OPraHU3alMK CTPYKTYP OMOMIOJIUMEPOB.
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[Tonumepsl. IlnacTMaccel: TEPMOIUIACTBI U PEAKTOIIACTBI, UX MPEACTAaBUTEIN U IPUMEHEHUE.
Bosokna: nmpuponneie ( pacTUTENbHbIE W KMBOTHBIE ) M XMMHUUYECKHE ( MCKYCCTBEHHbBIE U
CUHTETUYECKHUE ), UX MPEACTABUTEIN U MPUMEHEHHE.

I'a3o000pa3zHoe cocrosiHUE BemecTBa. Tpu arperaTHIX COCTOSIHUSI BOJIbI. OCOOCHHOCTH CTPOCHUS
ra3oB. MomsipHelii 00beM Ta3000pa3HbIX BemiecTB. [IpuMepbl Ta3000pa3HBIX MPUPOIHBIX
CMecei: BO3IyX, MPUPOIHBIN Ta3. 3arps3HeHus aTMOC(epbl ( KUCIOTHBIC IO/, TTAPHUKOBBIMA
apdekr) u Ooppba ¢ HUM. [IpencraBuTenu ra3000pa3HBIX BEMIECTB: BOJOPOM, KHCIOPOJ,
YIJIEKHCTBIN Ta3, aMMHaK, dTHiIeH. VX noydenue, coOupanue 1 pacro3HaBaHUE.

XKunkoe cocrosiHue BemectBa. Boma. I[lorpeGimenue Boabl B OBITY M HAa IPOM3BOJICTBE.
XKectkocTh BOJBI M crHOcoObl €€ ycTpaHeHusd. MuHepanbHbIE BOJbI, UX HCIOJIb30BaHUE B
CTOJIOBBIX U JIEYEOHBIX MesX. JKuKrue KpUcTauibl U UX MPUMEHEHHE.

TBepnoe coctosiHue BelecTBa. AMOp(HBIE TBEP/IbIE BEIIECTBA B MPUPOJIE U B )KU3HU YEJIOBEKA,
UX 3HaueHue U npumeHeHue. Kpucrannmueckoe cTpoeHHE BEUIECTBaA.

HMucnepcusie cuctemsbl. [loHsTHe 0 gucnepcHbIXx cucrteMax. JlucnepcHas ¢asza u gucnepcHas
cpena. Kiaccudukanus AUCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOrO COCTOSTHUS
JTUCTIEPCHOM cpenbl U AucHepcHOr (a3bl. ['pyboaucnepcHble CUCTEMBI: SMYIbCUH, CYCIICH3UH,
a’p0o30.id. TOHKOUCTIEPCHBIE CUCTEMBI: TE€IH 1 301H.

CocraB BemecTBa cMmeceil. BemjecTBa MOJIEKYISIpPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH
MOCTOSIHCTBA cocTaBa BeulecTB. [loHsATHE «10ys» M €e pa3HOBUAHOCTH: MaccoBas ( J0Js
AJIEMEHTOB B COEIMHEHUH, J0JI1 KOMIIOHEHTa B CMECH- JI0JIsl MMPUMECEH, A0Sl pacCTBOPEHHOTO
BElleCTBA B pacTBope) M oObemHas. Jlonsi BbIXOJa NPOAYKTa pEaKUUu OT TEOPETHUECKU
BO3MOXHOTO.

XuMmusa M xKu3Hb. JlekapcTBa, (hepMEHTHI,BUTAMHHBI, TOPMOHBI, MUHEPAJIbHBIE BOJbI
[IpoGnemsbl, cBsI3aHHBIE C MPUMEHEHHUEM JIEKAPCTBEHHBIX MpenapaToB. XUMUS U NUIIa. XUMHUS B
MOBCETHEBHOW >KM3HU. Moromue W uucTsanme BemecTBa. [IpaBuna Oe3omacHoil pabOTHI CO
cpenctBamMu ObITOBOM Xxumuu. OOIIMe IPEACTaBIEHUS O MPOMBIIUICHHBIX CIOCO0aX MOTYYEeHHUS
XMMHMYECKUX BEIIeCTB (Ha MpUMeEpe MPOU3BOJICTBA CEPHOM KUCIIOTHI).

XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl U €r0 MOCIEACTBHUS.

JemoucTparmu. Moaenb KpUCTAUTMYECKON peleTky xyopuaa Hatpus. OOpasIisl MUHEPAJIOB ¢
MOHHOM KPUCTAJUIMYECKON PEIIETKOM: KalbluTa, raauTa. Moienu KpuCcTalInyeCKUX PEIIeTOK «
CyXoro Jbaa», anmasza, rpadura. Momenr  monekyasl  JIHK. OOpasupr mractmace (
dbenondopmanpaeruHbie, MOJUYPETaH, MOJUITUICH, MOTUBUHIIXIOPU) U U3JEIUsI U3 HUX.
OO6pas31ibl BOJIOKOH ( IIEPCTh, LIEJNK, alleTaTHOE BOJIOKHO, KallPOH, JIABCAH, HEIJIOH) U U3JeNIUs U3
Hux. OOpasupl HEOpPraHWYecKHX MOJUMEPOB (cepa IIacTHuYecKas, KBapll, OKCHJ aJIOMHUHUS,
MIPUPOIHBIE ATFIOMOCHIIMKATHI). MoJienb MOJISIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSHUS
BoJbl. OOpa3ibl HAaKUMK B YalHHUKE W TpyOax LEHTPaIbHOTO OTOIMIeHHs. JKeCTKOCTh BOIBI U
crocoObl ee ycTpaneHus. [Ipubopsl Ha )xuakux KpucTtamiax. OOpasibl pa3IuyHbIX JUCTIEPCHBIX
CUCTEM: AMYIbCHI, CyCIIeH3Ui, a’po3oiei, reneil u 3onei. Koarymsamus. Cunepesuc. Dddekr
Tunnans.

JlaboparopHsble onbIThl.  OmpenereHue TUIa KPUCTaJUIMYECKOM PEIIeTKH BEelleCTBa U ONHCAHUE
ero cBOMCTB. O3HAKOMIIEHHE C KOJUJIEKLIMEW MOJMMEPOB: IJIACTMACC U BOJOKOH M M3JEIHS U3
Hux. McnoplTanue BOJbI Ha JKECTKOCTb. YCTpPaHEHHE >KECTKOCTH BOJAbl. (O3HAKOMIIEHHE C
MHHEpaJIbHBIMU BoAaMH. O3HaKOMJIEHUE C JUCIIEPCHBIMU CHUCTEMAaMHU.

Tema 3. XumMmnueckue peaknuu.

Peakiuu, wuaymume Oe3 W3MEHEHHsT COCTaBa BEHIECTB. AJUIOTPONHUS U aUIOTPOITHBIE
BUJOU3MEHeHMs. [[pHuuHbl aJIOTPONMKM Ha mpuMepe MOAU(UKAIUI KUCIOpOJa, yriiepoja |
docdopa. O30H, ero 6uoorHUecKas pois. M3oMepsl U H30Mepusl.

Peakiuu, uaymmue ¢ U3MEHEHHEM COCTaBa BEIIECTB. PeakiMu COCIUHEHUS, Pa3jIokKCHUS,
3aMEIICHUsT ¥ OOMEHa B HEOPraHWYECKONM M OpPraHWYecKOd XuMHH. Peaknuu  3K30- H
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sHI0TepMHUUecKre. TemnoBoi A3PpPeKT XUMUIECKOH pPeakluu U TEPMOXUMHUYECKUE YpPaBHEHHUS.
Peaknuu ropeHus, Kak 4acTHBIN CIy4ail S3K30TEPMUYECKUX PEAKLUN.

Ckopocth xumuueckodl peakuuu. CKOpOCTb XMMHUYECKOM peakLUuU. 3aBUCHUMOCTb CKOPOCTH
XMMHMUYECKOM pPEaKUHMM OT IPUPOJbl pearupyrouux BEIIECTB, KOHUEHTPALUU, TEMIEPATyphl,
IUIOLIaIM MOBEPXHOCTHU CONPUKOCHOBEHMSI M KaTaiu3aTopa. Peakiuum romo- U reTeporeHHbIE.
[lonsiTne o katamu3e W Karanuzaropax. DepMeHTHl Kak OWOJIOTMYECKHE KaTaln3aTOpPHI,
0COOEHHOCTH UX (PYHKIIMOHUPOBAHHSL.

OOpatumocth XxuMHuYecKuX peakuui. HeoOpaTumble u oOpaTHMble XMMHUYECKHE PEaKLUU.
CocTosiHME XMMUYECKOTO pPaBHOBECUS s OOpAaTUMBIX XUMHUYECKUX peakuui. CrocoObl
CMEIIIEHHs XMMHYECKOI0 PaBHOBECHsI HAa IpUMeEpe cUHTe3a aMMuaka. [loHsATHE 00 OCHOBHBIX
Hay4YHBIX MPUHIHUIIAX IPOU3BOJICTBA HA PUMEPE CUHTE3a aMMHAaKa WM CEPHON KUCIIOTHI.

Ponpb Bojpl B xuMuueckoil peakuuu. MctuHHBIE pacTBOphl. PacTBOpUMOCTD M KiIaccupUKAIIS
BEIIECTB 0 3TOMY MPHU3HAKY: PACTBOPUMBIE, MaJOPACTBOPUMBIE U HEPACTBOPHUMBIE BEIIECTBA.
DONEKTPOIUTHl U HEIIEKTPOJIUTHL. DJIEKTPOJUTHUYECKass Auccouuanus. KucnoTel, OCHOBaHUS
HCCOJIM C TOYKM 3PEHUS TEOPUU DIIEKTPOJUTHYECKOW IUCCOLMALMH. XUMHUUYECKHUE CBOMCTBA
BOJIbl: B3aUMO/ICHCTBHE C METajUlaMH, OCHOBHBIMHU M KHCJIOTHBIMH OKCHJIAMH, Pa3JIoKEHUE U
00pa3zoBaHue KPUCTALIOTHAPATOB. Peakinu rupataiini B OPraHndeCKo XUMHUH.

I'unponus opraHvyeckMx M HEOpPraHM4eckux coeauHeHuid. HeoOpaTuMblil  rUAPOIU3.
OOpatuMblii THAPOIU3 COJe. [MAPONIM3 OPraHUYeCKUX COCIMHEHHH M €ro MPaKTHYECKOE
3HaYeHHUE JJIs TOJY4YEeHUs THUAPOIM3HOIO CHUpPTa U MblIa. buojorudeckas posib TWaposu3a B
MJIaCTUYECKOM M SHEPreTHYeCKOM OOMEHE BEIIECTB U SHEPTUU B KIIETKE.

OxuCAUTENBbHO- BOCCTaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OmpeneneHue CTENeHU
okucieHus mno ¢opmyne coeauHeHus. lloHATHe 00 OKHCIUTENBHO — BOCCTAHOBUTENIBHBIX
peakuusax. OKUCIEHNE U BOCCTAHOBIIHUE, OKUCIUTENIb U BOCCTAHOBUTEIIb.

DJIEKTPOJIN3. DJIEKTPOJIU3 KaK OKHCIUTEIBHO — BOCCTAHOBUTEIBHBIA MPOILECC. DIEKTPOJIU3
pacTBOpPOB M pAcIUIaBOB Ha mpumepe xjopuaa Hatpus. [Ipakrhuueckoe  NpuUMEHEHHE
ANEKTPOJIN3a. DNEKTPOJUTUYECKOE TIOJTyUEHNE aTFOMUHUS.

Hemonctpammu. [IpeBpamienue kpacHoro ¢ocdopa B Oenbrit. O30HaTOp. Mojaenu mMoliekyn H-
Oyrana M u300yTaHa. 3aBUCHMOCTb CKOPOCTH  pEaKIHUHU OT MPHUPOJbI BEIIECTB Ha MpUMEpe
B3aMMOJICIICTBUS PACTBOPOB PA3JIMYHBIX KUCIOT OJMHAKOBOM KOHLIEHTPAUUU C OJMHAKOBBIMU
rpaHyJaMy LHWHKA M B3aUMOJIEUCTBUS OJMHAKOBBIX KYCOUKOB pPa3HbIX METAJUIOB ( MarHus,
IIMHKA, JKeJe3a) C COJSHOM KHCIOTOW. B3ammopaeicTBHe pacTBOPOB CEPHOWM KHCJIOTHI C
pacTBopaMu  THOCyAb(aTa HATpus pa3IMYHON KOHIIGHTpallMK M TeMieparypbl. Mojenb
KUTISIIero cinosi. PasznoxeHue mnepokcuaa BOJOpOAa € IMOMOINBIO KaTanu3zatopa( OKcuaa
mapranna(lV)) m karamasbl celporo msca W ceiporo kaptodens. [Ipumepsl HeoOpaTUMBIX
peakuuii , UIyIUX ¢ 00pa3oBaHUEM OCajiKa, ra3a WM BoJbl. B3anMozeiicTBre IUTUS U HATPUS
c Bogoil. Ilomyuenue okcuna docdopa(V) u pacTBOpeHHE €ro B BOJE; UCIBITAHUE MTOJTYy4EHHOTO
pactBopa jakmycoM. OOpasnpl  KpUCTaUIOrHApaToB. VcmbplTaHWE — JIEKTPOJIMTOB U
HEIEKTPOJINTOB HA IMpPEAMET JIUCCOLMALMU. 3aBHUCHUMOCTb CTENEHHM DJIEKTPOJUTHYECKON
JMCCOLMAIIMU YKCYCHOU KHCITIOTHI OT pa30aBleHuUs pacTBOPA.

Iunponus kap6uaa kanpuuda. ['uaponus kapOOHATOB IMIENOYHBIX METAIOB U HUTPATOB IIMHKA
wii cBuHua (2). I[lomydenue wmbina. IIpocTeifiiiie OKHUCIUTENBHO — BOCCTAHOBHUTEJbHBIC
peakuuu: B3auMopneiicTBue IIMHKA C COJISTHOM KHMCJIOTOM M JKelle3a C pacTBOpOM cCynbdara
xene3za (2). Mogens osnekTponuzepa. Mojenb 3JEKTPOJU3HOW BaHHBI JUISL  TOJTyYeHHs
AITFOMUHMUS.

JIaGopaTopHble ONBITHL. Peakiys 3aMerieHuss Meau >Kele30M B PacTBOpE METHOro Kyrnopoca.
Peakiun, wuaymwue c¢ oOpa3oBaHueM ocajaka, rasa u Bojbl. llomydeHue xkuciopona c¢
pas3ioKeHneM MEepOKCHIa BOJOPOAa C MOMOIIbI0 okcuaa mapranua ( 1V) u kxaramassl CbIporo
kaprogens. Ilonyuenne Bomoposa B3aMMOACHCTBHEM KUCIOTHI ¢ IIMHKOM. Pa3nuuHble ciydau
TUAPOIIN3A COJIEH.
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Tema 4. BemiecTBa ¥ X CBOJCTBA .

Meramnsl. B3aumopneiicTBUE METayuIoB C HEMETallaMu (XJIOpOM, CEpOHl M KHUCIOPOJIOM).
B3aumMojielicTBrE MIENOYHBIX U MICJIOYHO3EMEIbHBIX METAIJIOB C BOJOU. DIEKTPOXUMUYECKUMA
Pl HanpsODKEHUM MeTauioB. B3auMOJENCTBHE METalIOB € pacTBOpPaMM KHUCIOT MU COJIEH.
AnromuHoTepmusi. B3ammoneiictBue Hatpus ¢ dTaHoJIoM H ¢eHonoMm. Kopposus Meramios.
[lonsiTHE O XMMHUYECKOM M 3JIEKTPOXMMHUYECKOM KOpPpO3UM MeTauioB. CrnocoObl 3aIiuThl
METaJJIOB OT KOPPO3HH.

Hemeransl. CpaBHUTENIbHAS XapaKTEPUCTHKA TAJIOTCHOB KaK HauWOOJee THITMYHBIX
npejacraBuTened HeMeTawioB. OKHCIUTENbHbIE CBOWCTBA HEMETAJUIOB (B3aUMOJAEWUCTBHUE C
MeTajjlaMd U BOJOpoJIoM). BoccTaHOBUTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJCICTBHE C
0oJiee IEKTPOOTPULIATENIbHBIMU HEMETAINIAMU U CJIOKHBIMH BEILIECTBAMHU — OKUCIIUTEISIMU).
Kucnotsl Heoprannueckue u opranmdeckue. Kinaccudukanus kuciaoTr. XuMHUYECKHE CBONCTBA
KHUCJIOT: B3aMMOJEWCTBHE C MeTallaMH, OKCHIAaMH METalIOB, THJIPOKCHIAMU METaJlIOB,
coisimu, crnuptamu  (peakmusi  atepudukanuu).  OcoOble  CBOWCTBAa  a30THOM "
KOHUEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

OcHoBaHMsI HEOpraHU4Yeckue U opranuyeckue. OcHoBaHUS, WX KiIaccUPUKAIUA. XUMUYECKUE
CBOMCTBa OCHOBaHHUI: B3aMMOJICHCTBHE C KHUCIOTaMH, KHCIOTHBIMH OKCHJAMU M COJISIMHU.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHU.

Comu. Knaccuduxamus coneit: cpeaHue, KUCITbIe M OCHOBHBIC. XMMHUYECKHE CBOMCTBA COJIECH:
B3aUMO/ICHCTBUE C KUCIOTaMH, LIeI0YaMH, MeTallaMu U coisiMu. IlpencraBurenu coneit u ux
3Ha4YeHHWE. XJIOpUJ HaTpus, KapOoHaT Kambius, Qocdar Kampmus (CpeaHHe COJH);
THIPOKapOOHATHI HATPUS W aMMOHMS (KHCIbIe COyn); Tuapokcokapoonar meau(ll) — mamaxur
(oCHOBHas COJIb).

KadecTBeHHBIE peakIlui Ha XJIOPHI -CyIb(daT-, i KaTHOH aMMOHus, KaTnoHsl xkene3a (1) u (111).
I'eneTndeckass cBs3b MEXAY KJIACCAMHU HEOPTraHUYECKUX M OpraHu4eckux coennHenuii [lonstue
0 TEHETHYECKOW CBS3M, TCHETHYECKUX psanax. I eHernueckuit psa HemeTamwioB. OCOOEHHOCTH
TE€HETUYECKOTO PsiZia B OPraHU4ECKON XUMMUH.

Hemonctpanuu. Komneknust o0pa3noB MmeTawioB. B3aumonelicTBue HATpusi U CYpbMBI C
XJIOpOM, Xkeje3a ¢ cepod. l'opeHume marHvs W amOMHHMS B Kuciopoze. BzaumopneiictBue
LIEJI0YHO3EMEIIbHBIX METaUIOB € BOJMOW. B3amMopeiicTBue HaTpus € 3TAHOJOM, LHHKA C
YKCYCHOM KUCJIOTOU. AltoMUHOTEPMUS. B3auMoielicTBue Meu ¢ KOHLIEHTPUPOBAHHON a30THOM
KHCJIOTON. Pe3ynbTaThl KOpPpO3MM METAUIOB B 3aBUCHUMOCTH OT YCIIOBHH €€ NpPOTEKaHHUS.
Komnekuust o6pasuoB HemertayiioB. Kosuiekuuss NpupogHBIX  OPraHUYEeCKHX — KUCIOT.
PazbaBieHue KOHIICHTPUPOBAHHOW CEpHON KHUCIOTHI. B3auMojeicTBHE KOHIIEHTPHUPOBAHHON
CEepHOM KHUCIOTBI C caxapoM, LEJUIIoN030iM U Meapto. OOpas3ipl HPUPOTHBIX MHHEPANOB,
COJIepKalIuX XJIOPUJ HATpHs, KapOoHAT Kanblus, ¢pocdar Kanblus U THAPOKCOKApOOHAT MEAH
(2). OOpa3upl MUILIEBBIX TPOIYKTOB, COJEPKAIIUX TUAPOKApOOHAT(HI HATPUS M aMMOHUS, UX
CIOCOOHOCTh K PpAa3JIOKEHHIO MpH HarpeBaHuu. lameHue coabl ykcycoM. KadecTBeHHbIE
peakly Ha KAaTUOHBI U AaHHOHBI.

JlaGoparopHble ombIThl. VcmbiTaHWe pacTBOPOB KUCIOT, OCHOBAHUN W COJIEW MHIUKATOPaMU.
B3aumopeiictBue  COJNISIHOM KHUCIOTBI M pPacTBOpa YKCYCHOW KHCJIOTBI C METaJlJIaMHU.
B3aumopeiicTBue COJNSIHOW KHCIOTBI M PAacTBOpa YKCYCHOM KHUCIOTBI C OCHOBaHUSIMHU.
B3aumojeiicTBue CONSIHOW KHUCIOTHI U PacTBOpPA YKCYCHOM KHUCIOTHI ¢ coisimu. [lomyuenue u
CBOWCTBA HEPACTBOPUMBIX OCHOBaHMU. ['MIpOSIN3 XJIOPUIIOB U alleTaTOB IIEJIOYHBIX METAJIOB.
O3HakoMJIeHHE C KOJIIEKIMSMHU: a) METAJJIOB; 0) HEMETaJUIOB; B) KHUCIJIOT; I') OCHOBAHHI; 1)
MUHEPAJIOB ¥ OMOJIOTUYECKUX MaTepuasoB, COJIEPKAIINX HEKOTOPhIE COJIH.



14

TemaTn4yeckoe NJIaHNPOBaHUe
Kypc «Opranuuyeckas XuMush»

10 kuaacc (Bcero 18 yacos, u3 Hux 9 aya., 9cam.)

Ne | Tema KoimmuecTBo Teopus IIpakTuka
n/ 4acoB
n BCero
Aya. | Cam. | Ayn. Cam. Aya. | Cam.
1 Beenenue 1 - 1 - - -
2 | TemaNel Teopust 1 1 1 1 - -
CTpOEHUs
OpraHUYeCcKuX
COeqUHEHNN
3 | TemaNe2 3 4 3 4 - -
YTr1eBo0po1bl
4 | TemaNe3 4 4 3 4 1
Kucnoponocoaepxaii
1€ COeIMHEHHS
Bcero: 9 9 8 9 1 -
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Kypc «Opranuueckas XuMus»

11 kuaacc (Bcero 36 yacos, u3 Hux 9 aya., 25 cam.)

Ne
n/

Tema

KoaunuectBo
JacoB
BCEro

Teopus

IIpakTuka

Aya. | Cam.

Ayn.

Cam.

Aya. | Cam.

[ToBTOpEHME
Oprannueckoil XuMuu
3a kypc 10 kiacca

1 3

Tema Nel YrineBosl.

TemaNe2
A3zoTcoaep:xalime
COCTMHEHUS

10

TemalNe3
brnonornueckn
aKTHUBHBIC
OpraHu4YecKune
COCIUHCHMS.

TemaNe4
HckyccTBeHHBIE U
CUHTETHYECKHE
MOJIMMEPBHIL.

Bcero:

28




12 kuacc (Bcero 18 yacos, u3 Hux 3 aya., 15 cam.)

16

Kypc «O6mas xumus»

Ne | Tema KoimmuecTBo Teopus IIpakTuka
n/ 4acoB
n BCero
Aya. | Cam. | Ayn. Cam. Aya. | Cam.
1 | Tema Nel.Crpoenme |1 1 1 1 - -
aToma "
MEePUOTUYECKUN 3aKOH
.1 Menpeneena.
2 | TemaNe2.Ctpoenue 1 1 1 1 - -
BEIECTBA.
3 | TemaNe3. 1 6 1 6 - -
XUMUYECKUe
peaxiuu.
4 TemaNe4 BemectBa u 7 7 - -
WX CBOMCTBA.
Bcero: 3 15 3 15 2 -
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