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PaGouas nporpamma Kypca xumun B 10-11 knacce
ITosicHHTe/IbHASA 3AMHCKA

Pa6ouyas mporpaMma 1o XHMHH I 10-11knaccoB cocTaBieHa Ha ocHoBe: (PenepanbHOTO

KOMITOHEHTa TOCYAapPCTBEHHOrO CTaHIapTa CpPEAHEro obmero 00pa3oBaHHsA MO XHMHH,
[IprumepHOii MPOrpaMMbl CPEIHEro 001ero o6pa3oBaHus 110 XHMUH; aBTOPCKOH MPOrpaMMbl 10
xumun O.C. [aGpuensiHa, cOOTBETCTBYIOLICH DenepalbHOMY KOMMOHEHTY rocyaapcTBEHHOTO
mero 00pasoBaHMs H IOMymEHHOH MHHHCTEPCTBOM obpa3oBaHHs H HayKH

.yuebHoro nziaxHa ob6pa30BaTebHOrO YYPEKICHHS MBOY «COIII Ne

crannapra 00
pasBUTHA H

Poccuiickoii ®enepauin
18um.A.C.CepreeBay ¢ Y4€TOM OCHOBHBIX uneii u monoskenuii [Tporpammbl

(opMHpOBaHHUs YHHBEPCATIbHBIX yueOHbIX JCHCTBUMH H OPHEHTHPOBAHA HA MCTIOJIb30BAHHE

y4e6HO — METOMIECKOr0 KOMILIEKTA:
y4eOHMKOB, ~ PEKOMCHIOBAHHBIX (OMYLIEHHBIX)

o denepaybHbIi nepeyeHb
oBaHMS K HCIONb30BaHMIO B 00pa3oBaTeIbHOM Mpolecce B

MunucTepcTBOM 00pa3
06pa30BaTebHBIX YUPEKICHHAX, PEATH3YIOLIHX 06pa30BaTeNbHbIE MPOrPaMMBbl obuero

o6pa3oBanus Ha 2018-2019 yuebHbIi roa.

1.la6puenss O.C. «Xumus — 10» 6a30Bblii ypOBEHb -2017

2.T'a6puensiz O.C. «Xumus — 11» 6a3oBblii yposeHb -2018

yyatoruxcs 10 — 11 knaccos 001e00pa3oBaTe/IbHbIX

[Tporpamma Kypca XHMHH IS 06
2 roja, KOTOPbIE BKII0YAIOT 68 yueOHBIX

yupeskaennii (aBtop O.C. T' abpueisiH) pacCYUTaHa Ha

4acoB U3 pacueTa | 4ac B HEJEIO.
[Npeanaraemasi MPOrpamMma IMpealyCMaTpHBacT CJIETYIOLILy 0 OPraHH3aLKMIO NpoLecca 00yueHHs:

e 10 xaace — 34 yaca

11 knace — 34 yaca

Ilenu:

(popmuponalme LEeJOCTHOr O NpeacTaBJIeHHs 0 MHpe, OCHOBAHHOTI'0 Ha

npuoGpeTeHHbIX 3HAHHSIX, yMeHHSIX H crnoco0ax AesiTe/IbHOCTH;

npuoﬁperenue onpITa pasnooﬁpamoi‘l JIeSITeJIbHOCTH, ONBITA MO3HAHHS H

CaMONO3HAHHS

e MOArOTOBKA K OCYINECTBJIEHHIO 0CO3HAHHOTO BBI60PA HHAHBHAYAJLHOMH
00pa3oBaTeIbHOMH HJIH npodecCHOHAIBLHOI TPACKTOPHH.

o 0CBOGHHE CHCTEMbI 3HAHHMiT 0 (yHIaMEHTAIBHBIX 3aKOHAX, TCOPHX, (pakTax XMMHH
HEOBXOMMBIX LIl TOHMMAHHs Hay4HOi KapTHHbI MHPA,

LecTBa, MaTepHasibl U XHMHYCCKHE
MEHTBI, MPON3BOJHTH pacHeThbl 10
CTBJISATH MOUCK XHMHUECKOii

OBJIa/IleHHE YMEHHSIMH XapakTepu30Bath BE
PeaKIuH, BBITOMHATH 1ab0paTOPHBIC IKCIEPH
XUMHIECKMM (DOpMYJIaM H ypaBHEHHSM; OCYLIE




uH(OpPMALIHK H OUEHHBATH €€ IOCTOBEPHOCTb, OPHEHTHPOBATCS M IPHHUMATH PELICHHS
B NPOGIEMHBIX CHTYAUMAX,

pa3BHTHE N03HABATE/ILHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX H TBOPUECKUX
criocoBHOCTEll B MPOLIECCE CAMOCTOATEILHONO NPHOOPETEHNS XMMHUECKHX 3HAHMHIA C
MCTONB30BAHMEM PA3IMUHBIX HCTOUHUKOB HH(OPMALIMK, B TPOLIECCE U3YUEHHS
XHMHYECKOH HAYKHN M €€ BKJIAJIa B TEXHUUECKUH TPOrpece MBUIIM3ALIMH, CI0XKHBIX U
MPOTHBOPEUMBBIX nyTeil pa3BuTHs Wiel, TEOpHii 1 KOHLENLWMI COBPEMEHHON XUMUK,

BOCHHTAHHE YOSKIEHHOCTH B TOM, YTO XMMHS — MOLIHbII HHCTPYMEHT BO3/ICHCTBUSA HA
OKPY)KAIOLIYIO CPE/ly, i HYBCTBO OTBETCTBEHHOCTH 3 NIPUMEHEHHE MOy YCHHbIX 3HAHHHA
W YMEHHii IO3UTHBHOM POJIM XMMHH B )XM3HU COBPEMEHHOrO 0011I€CTBa, HE0DXOIMMOCTH
XWMHUYECKH FPAMOTHOTO OTHOLIEHHMS K CBOEMY 370POBbIO M OKpYIKaloLIeH Cpene,

NpHIMEHEeHHE MOJyYSHHBIX 3HAHUM 1 yMEHuH sl 6€301MacHoro HCnoJb30BaH s BELICCTB
¥ MaTEpPHAJIOB B ObITY, CENBCKOM XO3SHCTBE M HA MPOU3BOACTBE, PELICHUS NPAKTHICCKIX
3a71a4 B MOBCEAHEBHOM U3HH, NPEAYNPEIKACHUSA ABICHUMH, HAHOCSIMX BPEN 310POBBIO
yenoBeKa 1 OKpy>Kaioeli Cpeje, MPOBE/IEHHE NCCIeNIoBATENBCKUX pabor,
CO3HATENBHOTO BLIGOPA TpodeccHii, CBA3AHHON C XUMHEH.

3anaud W3ydeHHs XHMHH B CTapmieii mKoJe:

o Cihopmuposamp y 06y4arOLIXCS 3HAHUS OCHOB XMMHYECKON HAYKH: BAKHEHIINX (paKTOPOB,

TIOHATHH, XMMHYECKHUX 3aKOHOB U TEOPUA, i3bIKa HAYKH, IOCTYTTHBIX 00001IEeHuH
MHPOBO33PEHUYECKOr0 XapaKrepa.

» Pazeums ymeHvisi HabMONATh ¥ OOBACHATS XUMUYECKHE SBJICHHS, POUCXONALINE B IPHPOAE,
nabopaTOprH, B MOBCETHEBHOM KU3HM.

« Cpopmuposamp cnenuabHbIX yMEHHi: 00paaThCs C BEIECTBAMY, BBITOTHATE HECIOXKHEIC

KCTIEPUMEHTBI, CODIIOAsl NTPABHIIA TEXHUKK G€30MACHOCTH; IPAMOTHO MIPHMEHSTh XUMHYECKHE
3HAHUS B OOLIECHWY C TPUPOJIOI 1 B TIOBCEIHEBHOM HKU3HH.

* Packpuimb ryMaHUCTHYECKYIO HATPABICHHOCTh XUMHH, €S BO3pACTarOLIeH POJH B PELICHHUH
[JIABHBIX MPODJIEM, CTOSLIMX NIEPE/I YENIOBEUECTBOM, ¥ BKJIaa B HAYIHYI0 KapTHHY MHpa.

* Pazeump NU4HOCTH oﬁyqzuoumxcu: WX MHTEJUIEKTYAJIbHOEC U HPaBCTBCHHOC

COBEpIIEHCTBOBaHUE, CHOPMUPOBATH Y HUX IYMAHHCTHYECKHE OTHOLICHHS H YKOJIOTHYCCKHU
11en1eco06Pa3HOro noseeHue B ObITY M B MPOLECCE TPYAOBOH AEATENLHOCTH.

« Chopmuposams y 06yHaIOMMXCA KOMMYHHKATHBHOH 1 BAJICOJIOrHYECKOH KOMIETEHTHOCTEH;

« Bocnumamp 0TBETCTBEHHOE OTHOIIEHNE K PUPOJIE, GEPEKHOE OTHOMIEHHE K yIeOHOMY

060pyI0BaHMIO, YMEHHUE JKUTh B KOJUIEKTHBE (001aThCs H COTpyAHHYATh) uepe3 yueOHbIii
MaTepual Kakaoro ypoka.

OcobentocTi conepianus OOyueHMs XUMHM B CpenHeil uikone obycroBlieHsbl
cemMuKoll XMMMM Kak HAYKW M TIOCTABJEHHBIMH 3ajauami. MeTononornteckoii 0CHOBOI
TOCTPOEHHS YUeGHOrO CONEPIKAHNS XMMUHU LISl CPE/IHEH IIKOJIbI 6a30BOT0 YPOBHSI ABHIACH uoen




uHMezpuposaniozo  Kypca, CTpyKTypa TNpeMIaragMoro Kypca pelaer aBe mpobiemsl
WHTErpaLyy B 00y4eHUH XHUMHH.

[lepsas — 9TO GHYMpUNPEOMEMHAs unmezpaus y4eOHOM INCLMILIMHBI «XuMus». Mnes Takoit
HHTErpauny AMKTYET CICAYIOLLYIo OUEpPENHOCTb M3YUEHUs Pa3ieioB XuMuu: BHauasie, B 10
Kiacce, M3yUaeTcsl OpraHuveckas XWMHs, a 3aTeM, B 11 kmacce — obmas xumus. Taxoe
CTPyKTYpHPOBAHHE MO3BOJIACT cpopMHpOBaTh Y BBIMYCKHHKOB CPEIHEH LIKOIbI MPECTABICHHE
0 XWMHM KaK O LIEJOCTHOH Hayke, MOKasaTh CIHHCTBO CC MOHATHMN, 3aKOHOB W TEOpHIA,
yHHBEPCATBHOCTb W MPUMEHHMOCTD HX KaK /sl HEOPraHW4eCKOW, Tak W JUls OpraHM4eckoi
xuMiH.BTOpas — 9TO MedcnpeoMemnas unmeepayiis, [03BOJISIOLIAS HA XWMHYECKOH Oase
o6beMHATs 3HAHMA 110 (u3nke, GHOIOrHH, reorpauy, SKONOTHM B €IMHOE MOHWMAHWE
NMPUPOZBI, TO €CTb CHOPMHPOBATL LEJIOCTHYIO eCTECTBEHHOHAYYHYIO0 KapTHHY OKDY/KaioLIero
MHpa. TPETBA - UHMEPAYUA XUMUIECKUX SHanuil ¢ 2YMAHUMAPHBIMU OUCYUNTUHAMU: MCTOPHEH,
JIATEpaTypoil, MHUPOBO¥ XY10KECTBEHHOH Ky/JbTypoil. DT0, B CBOIO OHEPED, MO3BOJIAET
CpecTBaMH y4eOHOTO MpENMETa NoKasaTh pojib XUMHHA 1 B colmMabHOl cepe FeI0BEYECKOn
JESTEBHOCTH, TO ECTh MOJHOCTBIO COOTBETCTBOBATD HACAM ryMaHW3aLmy B 00y4CHHH.
OnHOYACOBO#H KYPC XMMHHU PacCUMTaH Ha 1Ba roja o6yueHus o 1 4 B HEACIIO

OCHOBHBIMM TPOOJEMAMM XWMHH SBISIOTCS HM3yd4eHHE COCTaBa W CTpOEHHs BEILECTB,
3aBHCHMOCTH HX CBOJCTB OT CTPOGHHs, MOJIyYEeHME BEUICCTB C 3a7aHHBIMH CBOMCTBAMH,
MCC/IEN0BAHME 3AKOHOMEPHOCTEH XMMHUYECKHX PeaKiui myTell ympaBieHWs HMH B LCJAX
T0JTy4eHHs HEOOXOMMBIX YEIOBEKY BELIECTB, MATCPHANIOB, SHEPruM.

[UIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS COJIEPKAHUS KYPCA
10-11 KJIACCA
Pe3ynbmamsl usyuenus npeomema:

JlesITeBHOCTD YUHTENA B 00Y4CHNH XHMHUH B cpenHeit (NOMHO#) MIKOJIE J0/DKHA OBITB
HarpasJeHa Ha IOCTHXKCHHE 06ydarOUMHACS CIIEAYIOLHX IUUHOCIHBIX PE3YNbIanos:

1. B yennocmHo-opuenmayuonnoti cpepe — TyBCTBO FOPIOCTH 32 POCCHICKYTO
XMMHMYECKYIO HayKy, [yMaHH3M, OTHOLICHHE K TPYAY, LEICYCTPEMICHHOCT,

2. B mpydosoii chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHITIEH
06pa3oBaTeNbHON U npoeccHOHaILHOH TPACKTOPHH,

3. B nosnasamenvHoli {KOZHUMUBHOMU, uHmMeNIeKmyaivHoly) cghepe — yMEHHE YIIPaBIsiTh
cBOei Mo3HaBaTEILHOM AEATENBHOCTBIO.

Memanpedmemuvimu pe3yomamamu sBisioTCs.

1. HCMO/B30BaHKME YMEHHMIT U HABBIKOB Pa3/IMHBIX BHIOB MO3HaBaTENbHON NEATEILHOCTH,
TIPUMEHEHUH OCHOBHBIX METOZ10B MO3HAHKA (cHcTeMHO-HH(OPMAIMOHHBIH aHAIN3,
MOJIEIMPOBAHKE) LTS H3YHIEHHS Pa3iMiHBIX CTOPOH OKpY’KaloLIeH ACHCTBUTETbHOCTH,

2. HCIO/b30BAHNE OCHOBHBIX HHTEUIEKTYANBHBIX OTIEPALIMii: ¢dbopmyHpOBaHHE IHITOTES,
aHATM3 U CHHTE3, CPaBHEHHUE, 0000IIEHHE, CHCTEMATH3ALNA, BLIABICHHE MPHYHHHO-
CJIEICTBEHHBIX CBSA3€EH, MOUCK aHAJIOTOB;




3. yMCHHC reHepupoBaTh UACH WU ONPENCIATL cpeacrtsa, HEOOXOAMMBIE 151 UX p€anusanmu,

yMEHHE OMPE/IENIATS UEJH 1 3A%a1H JEATENLHOCTH, BBIOMPATD: CPENCTBA peanu3aimu
[ie/1i M IPUMEHSATH MX Ha MPaKTHKE,

5. WCTOJIb30BAHME PA3IMIHBIX WCTOYHHKOB JUISA TTOJIY4EHUs! XHMHYECKO# HHpOpMaLmy,
[IOHMMAaHHE 3aBUCUMOCTH CO/ICPIKaHUA U (opmsI npeacTaBaeHUs HHPOPMALMK OT Leneii
KOMMYHHKALIUHM M azpecara.

HbIX Pe3yabmamos HA3Y4YEHHE XUMHH npeaocTaBJsieT BbIIyCKHHUKY

B obnacTi npeomem
enH cpeanero (MoJmoro) 06mero o0pa3oBaHHs HAYIUTHCS

B03MOKHOCTb Ha CTYTI

1) B nO31HABAMENLHOU cghepe:

a) naBaTh ONMpPEACICHUsA U3y4YEHHBIM TMOHSTHAM,

6) ONMUCHIBATh JIEMOHCTPALIMOHHBIC U CcaMOCTOSATEJILHO TTPOBEICHHBIC IKCNEPUMEHTHI, UCII0JIBb3YS

JUISt 3TOTO ECTECTBEHHBIH (PYCCKHH, POIHOM) A3bIK 1 A3BIK XUMHH,

B) 00BSICHATH CTPOCHHUE U CBOMCTBA U3Y4YCHHBIX KJIaCCOB HEOPraHN4E€CKHX U OpraHuvieCcKruX

COEIMHEHHH,
r) Kiaccu(puIMpoBaTh U3y4EHHBIC 00BEKTHI U SIBJICHHA,

11) HaBIOAATh IEMOHCTPHPYEMbIE i CAMOCTOATELHO MPOBOAMMBIC OTBITEI, XAMHYECKHUE
peaxiyu, MPOTEKAIOLIKE B IPUPOACE H B ObITY;

e) HCCeA0BaTh CBOICTBA HEOPraHMYECKHUX U OpraHn4eCKux BEUIECTB, ONPEACIIATh HX
MPUHAAJIEKHOCTD K OCHOBHBIM KJjlacCaM COCHHHCHPlﬁ;

%) 06001aTh 3HAHKUS U AeNaTh 060CHOBAHHBIE BHIBO/IBI O 3aKOHOMEPHOCTSIX U3MECHCHHA CBOICTB

BELIECTB;

3) CTPYKTypUpOBaTh Y4EOHYIO uH(pOpMaLHIO;

11) HHTEPIPETMPOBATH HH(OPMALIMIO, TIOJTY ICHHYIO M3 JPYTMX HCTOYHUKOB, OLICHHBATD €€

HaYYHYIO I0CTOBEPHOCTE;
K) 0GBACHATH 3aKOHOMEPHOCTH MPOTEKAHNA XUMHECKHX peakuuid, IPOrH03upoBaTh
BO3MOYKHOCTB MX MPOTEKAHHs HA OCHOBE 3HAHHI O CTPOCHHH BELLECTBA M 3aKOHOB
TEPMOJMHAMUKH,

1) 06 BACHATS CTPOEHHE ATOMOB IEMEHTOB 1—4-r0 NEPHOJOB C UCTIOJIb30BAHUEM HJIEKTPOHHBIX

KOH(UTypamuii aTOMOB;
M) MOJEMPOBATE CTPOEHHE MPOCTEMIINX MOJIEKYJT HEOPraHMICCIKHX H OpraHM4ecKHX BEIIECTB,
KPHUCTAJIJIOB,

H) POBOAWTH pacdeTsl Mo XUMHYECKHM dopmynam 1 YPaBHEHHAM,

0) XapaKTepu30BaTh U3yuEeHHbIE TEOPHH;




) caMOCTOATENILHO nobbIBaTL HOBOE MJIsi cefs XUMHYECKOE 3HAHHUE, UCTIONB3YS JUISl HTOT
JOCTYTHbIC HCTOUHHKH uHpopmanum; .
p)BAAJCHHE 0053aTENIbHBIMU CHIPABOYHBIMK Matepuanamu: [leproauueckoii cuctemoii xumuuec
Knxa.neMeHTvOB /. K. Menneneesa, taGauneii PacTBOPUMOCTH, NIEKTPOXUMHYECKUM PSLIOM
anpsOKEHHH METAILIOB, PANIOM 3/IEKTPOOTPHLIATETLHOCTH —

JU1sl XapaKTEPUCTHKH CTPOCHHMSI, COCTABA U CBOWCTBATOMOB 3JIEMEHTOB XUMHUYECKHX

ynemenToB 1=V MepHooB u 06pasoBannbIX nmu MPOCTBIX M CJIOMHBIX BELIECTB;

B YfeHHOCTIHO-OPUCHMAYUOHHOU Chepe — TPOrHO3UPOBATD, AHATU3UPOBATH U OLIEHUBATH
fiocneACTBHSA JUIS OKPYXKAIOLIEH Cpe/ibl ObITOBOI M MPON3BOICTBEHHOMH NEATENLHOCTH YEIOBEKa,
[oMCK HCTOYHMKOB XUMHYECKOH MH(pOpMaLuu, nojiyuenue Heobxoaumoii uudopmarmm, ee
aHan3, K3TOTOBJICHHE XHMHYECKOTr0 HH(OPMALIHOHHOTO NPOYKTA U €ro NMPe3eHTaLMS;

2. B mpyoosoil cghepe — caMOCTOSTENBHO MIIAHKPOBATH M POBOJUTh XMMHUYECKHIA
SKCMEPUMEHT, coOmoas npasiia 6e30macHoii paboTsl C BEWIECTBAMHU U JaGOPaTOPHBIM
000opynoBaHueEM;

3. B cohepe dusuueckoil Kynbnmypsl — OKa3bIBaTh MEPBYIO MOMOILb MPH OTPABIICHUSX,
0’KOrax M JpYrHX TPaBMax, CBSI3aHHBIX C BELIECTBAMM U J1aDOPaTOPHbIM
000pynOBaHUEM.

4. B cihepe 310poBOro 06pasa sxu3HM — COOIIOAEHHE NMPaBKJl 6€30M1acHOro 0bpateHHs ¢
BELECTBAMH, MaTEPHAIaMK W XHMHUYECKMMH MPOLIECCAMH; OKa3aHHe IePBOM MOMOLIH MPH
OTpaBJIEHHsAX, OKOrax M APYruX TPaBMax, CBS3aHHBIX C BELIECTBAMU H
nabopaTopHBIM 060PY10BAaHUEM.

Conep:kanne Kypca (681uacos)

CozepikaHue Kypca XapaKTEpU3YeTCs LEJNOCTHOCTbIO M CHCTEMHOCTBIO y4e6HOro
MpeMETa, Ha OCBOEHWE KOTOPOrO OTBEIEHO HEOOIBLIOE, JKECTKO JMMHTHPOBAHHOC yuebHoe
Bpemsi. Kypc 4eTko eTuTCs Ha IBE PaBHbIE 10 OTBEICHHOMY HA X U3y4EHUE BPEMEHH HacTH:0p
FaHHYECKYI0 XMMHIO M 0011yro xumuio. CTPyKTYpHpOBaHHe  Kypca OpraHM4ecKkoi  XMMHH
ompenenseTcs  WiaeeH  pasBUTHA  ydallMXCA HenpO(UIbHBIX ~ KJIACCOB  CPEACTBAMH

y4eOHOro npeaMeTa.

OPIrAHHUYECKASI XUMMUs
Teopusi cTpoeHust OpraHM4YecKHX coeMHEeHMH

IMpeamer oprannueckoii xumuu. MecTo 1 3Ha9CHUE OpraHU4ECKO XUMHH B CHCTEME
€CTECTBEHHBIX HayK. BajieHTHOCTh. XHMUYECKOE CTPOCHHE. OCHOBHbIE TTOJIOXKEHUS TEOPUH
CTPOEHHS OPraHUYECKUX COEIMHEHU. VYriaepoaHbli CKENET OpraHuyeCKOi

MoneKynbl. KpaTHOCTh XUMUYECKO#H CBA3H. M3omepusi 1 H30MEPBIL.

yl"JlCBOIlOpOllbl M MX NPHPOAHBIE HCTOYHUHKH

MEHEHHE KaK HCTOUHHKA SHEPruM H
HBIX yreBoaoposios. Momepns H

Tenu ankaHos. CBoiicTBa
HUS AKaHOB. AJIKCHbL DTHIICH

OMHPOBAHHC, ruaparanms,

Ankaupl. [TpupozHbiii ra3, €ro cocTas v npH
XMMUYECKOTO ChIphs. ['OMOJIOrHYECKHii S NPEaeib
HOMeHKnaTypa ankanoB. MeTaH M 3TaH KaK MpecTaBd
NpUMeHenKe, Mexann3M CBOGOAHOPAIMKATHLHONO rajloreH1poBa
Kak npencrasurens ankenos. [Toayuenne Cpoiictsa (ropexne, Op




nomePSALE, OKHCJIEHHE) 1 PUMEHEHHE dTHIIeHA. TTomaTunen. OCHOBHBIE OHsTHS XuM
BblCOKOMO.ﬂCK)’ﬂﬂprlX COE/TMHEHHIA. i,

PeaKiiif nomamepuzatn. Jlnenbt byTaauen 1 u3onpeH Kak npecTaBuTe/m anenos. Harypansu
Bt 1 CHHTETHUCCKHI KayuyKH. Pe3una. AJKMHBL ALIETHJIEH KaK NMPEACTaBUTENb ANKnHOB. [Tonyy
cHyie ALETHICHA KapOHIHBIM HMETAHOBBIM criocobamu. [Nonyuenne kapbuna kansims. Ceoiictpa
(ropeHHe, GpOMHPOBAHHAE, THAPATALNA, TPUMEPH3aLWs) M TPUMEHEHHE ALIETHIIEHA. APEHBI.
Ben307 Kak NpeACTABUTEb APCHOB. Hedts Cocras nedyn. TlepepaboTka Hedn: neperonka u

KpCKMHr.
K“u‘oponco}lep)l(allllle oprauuqecxue COCAMHEHHS

CrinpTbl.MeTaHO ¥ 9TaHON KakK Mpe/CTaBHTE/H NPEACIBHBIX 0IHOATOMHBIX CTIHPTOB.
CpoiicTBa dTaHONA (TOPEHNE, OKUCIICHAC B anpaeru, aernapataums). [Toyuenye (Gposenuem
[IOKO3bI M THApaTALMEi TWJIEHA) ¥ IPUMEHEHHE ITaHOA. DTHJIEHTJIMKOJIb. [ TTMLEPUH KaK eLe
OJTHH MPEACTABHTENL MHOTOATOMHBIX criupros, KauecTBeHHas peaKius Ha MHOr0aTOMHBIE
crnptbl. [lomyuenne (eHona u3 KAMEHHOTO yrJIA. KaMeHHbIi yrojib ¥ €ro UcroJib30BaHue.
B3aHMHOE BJIUSHHE aTOMOB B MOJICKYJIC denoa (B3aMMOACHCTBHE C OpOMHO#H BOLOH H
THIPOKCHIOM narpus). [Tonydenne u PUMCHEHHUE
denona.. PopMaTbACTHI H aueTANbAET | KaK [Pe/ICTaBUTEH AJIbACTHIO0B. [ToHsTHE OKETOHAX.
Cgoiictsa [TonyueHnue (OKUCICHHEM CIUPTOB) ¥ PUMEHEHHE (opmanbaeruaa u
AUETANBAEIA.. YKCYCHAs KHC/IOTA KAK NPEACTABUTEb MpeNeTbHBIX OHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. CaoiicTBa YKCYCHOM KHCIIOTHI (B3aMMOZIEHCTBHE C METAJLIAMH, OKCHIAMH
META/LTOB, FHAPOKCHIAMH METAIUIOB M COISMH; peaKis srepudukaimy). [IpumMeHeHHe
ykcycHoii kucnotsl. C 10 X H Bl €3 ¢ m p b1 1K 7 p bl CIIOXKHBIE 5(UpBbI Kak MPORYKThI
B3AMMOCHCTBHIS KUCIIOT CO CTIMPTaMy. 3HAUEHHE CIIOKHBIX
5(UpOB B TIPUPOJE ¥ HKU3HH YEIIOBCKA. JKupsl Kak CIOXKHbIE IQUPBI ITULCPHHA 1
JKVMPHBIX KAPOOHOBBIX KUCIIOT. PaCTUTEIBHEIC JKUBOTHBIE JKUPBI, X COCTaB.

[HApOIM3 WM OMbLICHHE XKUPOB. Maina. Cunrerudeckue Motoume cpeactsa (CMC). Ipumene
Hye JKMPOB. 3aMEHA JKMPOB B TEXHUKE HETTULICBLIM coipseM.Y T i1 € B 0 11 bl IToHATHE 00 yrieso
nax. [7110K03a Kak MpeiCcTaBuTeNlb MOHOCaXapH/l0B. Caxapo3a KaK MpeacTaBuTeb

mucaxapnzos. TIpon3BOCTBO caxapa. Kpaxmai i IEIUT0N03a Kak NpenCTaBUTENH
nonmcaxapuoB. CpaBHEHHE X CBOHCTB 1 Guonoruyeckas poib. [IpuMEHEHHE ITHX
MO/MCAXaPH/IOB. A30TCONEPIKALIME OPraHUYECKHE COCAUHCHIA MeTunamMHH KaK

NpeACTaBUTENb AM(ATHIECKUX AMUHOB 1 AHWJIMH — KaK apOMaTHYECKHX.

anMCHCHl'le AHWJIMHA. AMUAHOKHUCII O TBHL [CyLMH ¥ ajlTaHUuH KaK NpeACTaBHTEIN

MPUPOIHBIX AMHUHOKUCIOT. CBOMCTBA aMHHOKHUCIIOT KaK aM(OTEPHBIX OPraHMYEeCKHUX
CoenMHEHHH (B3aMMO/ICHCTBHE C LIETOYaMH

1 kuciotamMul TOHsATHE O CHHTETHYECKUX BOJIOKHAX HAa MPUMEPE KarpoHa. AMHHOKHCIIOTBI BIIPUP
oze, ux 6uonoruyeckas posib. HezameHnMbie aMuHOKMCIOTHL Benku. benku KaK moJIMIenTHIbL.
Crpykrypa 6enkoBbix Mosieky1. CpoiicTsa Genkos (ropeHMe, THAPOTIH3, IIBETHBIE PEAKLIAH).
Buonoruueckas posib Genko.Hy ke M HOBBI € KHCJIOTBL HyKI€MHOBBIE KHCIIOTBI KaK
nonuHykiIeoTuabl. CTPOSHHE HYKJICOTH/IA. PHK u JIHK B cpaBHenus. VX poitb B XpaHeHHH 1
nepenaye HacneAcTBeHHO uHdopmaimu. [ToHsaTie 0 rEHHOM HIDKEHEPHH U
ouoTexHonoruu. I eHeTHYeckas CBA3b MEXLY KJlaccCaMlM OpraHH Y€ CKHXCOCAMHEHH ii. I1
OHSITHE Or€HETHYECKOM CBA3M U FTEHETHYECKUX pjax.

XuMuS ¥ KU3HD

I nactmaccet u BonokHa. DepMeHTbI KaKk GHOIOrMUECKHE KATATH3ATOPBI OENKOBOIT MPHPO/IbI.
Mousitue o BuTamunax.. KnaccudurkauussBUTAMHHOB. . TToHsTHE O TOPMOHAX KaK OMOJIOTHYECKH
?;::l::blx BEIIECTBAX, BIMOMHAIOLIMX JHIOKPHHHYIO PETYJIALHIO

JAEATENbHOCTH OpraHusmMoB JIeKapcmeHHaﬂ XUMMS




P

OBIIAS XUMUS

I ep“wmqecmlii 3aKO0H H CTPOEHHE aTOMa

BakHeiilie MOHSTHS XHMHH aTOM, OTHOCHTEIIbHAS ATOMHAT M MOINEKYNAPHAA MacChi
OTKpHITHE JI. WU Menneneesbim [Mepuonmueckoro 3akowa. Ilepuommueckwii 3akon s
cbopMyﬂ“POBKev I W. Menneneesa. 3HaueHue [lepuonnueckoro sakona  u
[TeproAMYECKOH CHCTEMBLATOM  CITOXKHAS YaCTHLA. S1pO aTOMa: MPOTOHBI M HEHTPOHBL.
Jzororbl. H30TOME! BOZ0PONA. DNEKTPOHBL.  DNIEKTPOHHAs — 0DosiotKka.  DHepretuyeckuii
poBEHb. pacripefie/ieHne  MEKTPOHOB  TI0 DHEPrETHYECKUM  YPOBHAM M opbuTansu.
NeKTPOHHBIE KOH(HUTYpALHH ATOMOB XMMHUECKHX JICMCHTOB. BasieHTHBIE BO3MOXKHOCTH
aTOMOB  XHMHUCCKUX yeMenToB.COBPEMEHHOE ~ TOHATHE  XMMHYECKOTO  DJIEMEHTa.
CoppemerHas pOpMyIHPOBKA Tlepronuueckoro  3akoxa.  [Ipuunna  MEpHOAMTHOCTH
5 H3MEHEHHUCBOHCTB  XHMHUECKHX  HJIEMCHTOB. OcoOEHHOCTH 3aMOIHEHHS IHEPreTHIECKUX
ypoBHeit B IEKTPOHHBIX 060JI0YKAX ATOMOB MIEPEXOIHBIX EMEHTOB. DIIEKTPOHHBIC cemeiicTa
IEMEHTOB: S- H P-3JIEMEHTBI, d u fHHnemMeHTsI.

Crpoenne BeWeCTBa

Bumbl  XMMHYECKUX  CBSi3Cil. DeKTPOOTPULIATEIBHOCTD. [lepexpbiBaHHE  JJIEK
TPOHHBIXOpOUTAICH, MK~ M CHTMACBA3H. KoBayieHTHas MoJisipHasl U KOBAJICHTHAA HeToJIsIpHast
xuvmueckue  ca3u.  OOMeHHBI W JOHOPHO-aKIIENTOPHbIA  MEXaHH3MbI obpa3oBaHus
KOBAIGHTHOM CBSI3M. DBewecTBa MOJEKYJISIPHOro M HEMOJIEKYJIIPHOIO  CTPOCHHSL. 3aKoH
[OCTOSIHCTBA COCTaBa JUIsl  BEILECTB MOJIEKYJISIPHOTO cTpoeHus. ArperaTHbie  COCTOSHHSA B CIIC
ctB a. ['a3bl. 3akoH ABOraapo i ra3os. MonsipHbIit 006eM ra3000pa3HbIX BELICCTB (npu H. y.).
Kumkoctn. Kpucranmueckas pewerka. MoHHsIe, METAIHYECKHE, aTOMHBIE M MOJIEKYJISIPHbIC
KPUCTAJUTMYECKHE  PEIIETKH. Asnotporis. AMOp(HBIC  BELICCTBA, HX OTJIMYUTEIIbHBIC
cBolicTBa.CMECH M XMMHYECKHE COSIMHEHHS. [ OMOreHHbIC ureteporeHHble cMecu. MaccoBast 1
obbeMHas 1OMM KOMIOHEHTOB B cMecH. Maccopast A0Mi npumeceil. Pewienne 3ama4 Ha
MAacCOBYIO JOJTIO npumecei. Kiaccnuxarys BELECTB 110 CTEMNEHH ux
qucToThLIIOHATHE AUCTIEPCHOM cHcTeMbl.  JIMCrepeHast (¢aza W JOMCNICpCHOHHAs  Cpea.
Knaccuduxaums
amcnepcHbIX cucteM. KosmonaHbIe IMCTICPCHBIC cucTeMbL. 3011 M refii. 3Ha4YeHHe JIHCHEPCHBIX
CHCTEM B MPUPOJIE 1 )KM3HH YEJIOBEKA.

DieKTpoIMTHYECKAs AMCCOLHALIHS

PacTBOpbI KaK FOMOIrEHHbIE CUCTEMBI, COCTOSALIME 13 YaCTHL pPACTBOPHUTEIS,
PacTBOPEHHOrO BELIECTBA U MPOAYKTOB HX B3auMoIeiicTBUS. PacTBOpeHHE KaK (PU3HKO-
XMMHMUeCKuii mpoLiecc. MaccoBast 10J151 paCTBOPEHHOTO pewtectsa. Tursl pacTBopoB. MossipHas
KOHLEHTpaLwmsi BeecTBa. MuHEpaJIbHbIC
BOJIbI. DNEKTPOIUTHI ¥ HEIJIEKTPOJIUTHL. CreneHbIIeKTPONNTHIECKOi nuccoumai. CHIIbHBIE H
cnabble EKTPOIUTEL. Y paBHEHHS 3ne|crponumqecxoﬁ nuMccouyanyi. MexaHusm
muccommatyn. CTynenyaTas auccouaris. Boaopo/iHblii OKa3aTen. O6mme cBoicTBa
HEOPraHWYECKUX ¥ OPraHMYECKHX KHCJIOT. Y CIIOBUS TEICHUS peaxiuii MEXTY JIEKTPOJIHTAMU
10 koHua.Criermguueckue cBOACTBA a30THO#, KOHIIEHTPHPOBAHHOH CEPHOH
MypaBbHHOM KucioT.OCHOBaHMs B CBETE TCOPUH HNEKTPOIMTHUECKOH JHCCOLHALIMM, HX
Knaccudukaums v obume cBoicTBa. AMHHbI KAK OPraHu4eCKne OCHOBAHHSL. CpaBHEeHHE CBOHCTB
aMMHaKa, MeTiiaMuHa 1 aHTiHa. CoNMB CBETE TCOPHH IEKTPOJMTHYECKOH THCCOLMALIHH, HX
'::?)Zf{‘ﬁméaum u 06ume coiicTBa. COJIM KHUCIIBIC H g 3
¥ :63 OJTH OPraHMIecKHX KUCIOT. DJIEKTPOXUMHUCCKHH Piil HarnpspKEHNH METAJLIOB H €ro

aHue I XapaKTePUCTHKN BOCCTAHOBHTE/IbHBIX cBoiictB metaiuios.Ciryuan




papoH3a coneii. Peakums cpenst (pH) B pactsopax TUIPONU3YIOIMXCS Conei
opraHAueckiX BELIECTB, Er0 3HAUEHHE. onei. lMuaponus

\pMiecKHe peakunH

Kraccu(UKaLys 10 YMCIy W COCTABY PEArvpylolMX BEMIECTB M MpoayKToB -
PeaKLi pas/oKEHHs, COCMHEHNS, 3AMELICHHS 1 00MeHa B HEOPraHMYecKoH Xummum. PeaKum;
ancoeIIHHeHuﬂ, OTluenneHmi, 3aMeluSHHﬂ | H3vOMepH3auHH B OpPraHuyeckoi Xumuu. Peaximu
ponMepH3aLiH Kak YaCTHBIN Ciyyail peakuuii MPUCOCAMHEHHUs.. DK30- U YHIAOTEPMHUYECKHe
peaKLmH. TepMOXMMHYECKHE YPABHEHHUS. Pacuer KoJMUeCTBAa TEMIIOTHI 10 TEPMOXUMHUYECKUM
ypaBHeHMﬂM.HOHﬂTHe 0 CKOPOCTH ~ XMMMYECKHMX  PEaKiiif, aHAINTHYECKOE  BbIPAXKEHHE.
3aBHCHMOCTb  CKOPOCTH  PEaKLH - 0T KOHLEHTPALIMHK, JaBJIEHHs, TEMIEPATYPhl, MPUPOIbLI
pearnpyromyx BEWIECTB, TUIOMIAAHM MX COIPHKOCHOBEHHS. 3aKOH AEHCTBYIOUMX Macce. Peenne
jaiad HA XUMHYECKYI0 KHHETHKY.. Katamsatopsl. OOpaTHMble ¥ HEOOPATHMBIE PEAKIMH.
XiMHUECKOE PABHOBECHE U Crocobbl ero cMeLieHus Ha npuMepe nosiy4deHus OKUCIUTENBHO-
BOCCTAHOBHTENbHBIC peakin. OKUCIHTENb M BOCCTAHOBUTCIID. OkwuC/IEHNE U BOCCTAHOBJICHHE.
CoctaBfieHME  YPaBHEHMH  OKHCIHMTEJIbHO-BOCCTAHOBHTE/LHBIX peakumii  METOIOM
3IEKTPOHHOTO 6ananca. Obmiue cBolcTBa METAIOB. XUMHYECKHE CBOMCTBA METAJJIOB KaK BOCCT
AHOBHTEICH. B3auMozeiicTere METAJLJIOB C HEMETAIIAMH, BOZIOM, KHCJIOTAMH H
pacTBOPaMH COJICH. Metannorepmus. CriocoObl 3amuThl METawIoB OT KOppO31uH. XMMHUYECKHE
CBOICTBA HEMETAIUIOB Kak OKMC/uTeNeH. B3auMOAeHCTBIE C METAILIAMH, BOJOPOZIOM U APYTHMH
semeraniamy. CBOMCTBA HEMETAIOB Kak BOCCTAHOBUTENCH. B3aumoneiicTBie € MPOCTBIMU U
CTIOJKHBIMH BeLeCTBaMu-okucuTensMu. O6uias XapakTepucTHKa rajoreHos.

O6uwie crioco6bl ONYUEHNs METAJUIOB U HeMeTayoB.  IIepcnekTvBbl  pasBUTHA XUMUYECKOH
HAyKH H XMMAYECKOTO POU3BONCTBA. XHMHSA 1 npo6ieMa OXpaHbl OKPYXKarOLICH CPE/IbI.




Conepxanne yueOHoro KYPca xumun 10 knace (34 yaca)
BBeﬂeH"e (I q)

[TpeaeT OpraHHyecKkol XumMun. Cpasuenye Oprannueckux

COCIUHEHMIT ¢ HEOpranuueckum
u.
[[pylp()ﬂm’le’ HCKYCCTBCHHBIE K cunremqecme COCIMHEHHU

5.
Tema 1. TeopHsi CTPOEHHS oprannyecicuyx coeanHennii (2 y)

BasieHTHOCTb. XHMHUECKO® CTPOCHHE Kak nopsok COCMHEHHS aTOMOB B MOJIEKY e COTTacHo
yix BAIEHTHOCTH. OCHOBHBIE NONOXeHUs TEOPHH XHMHUYECKOro cTpoenus OpraHH4ecKHx

coenuuennit. [ToHATHE O roMONOrUN 1 FoMoiorax, u3omepuu 1 usomepax. Xumuueckue
(popMyJbl H MOZIGITH MOJIEKYJ B OPraHUuecKol Xumuu.

Tema 2. YIJICBOXOPOILI H UX NPHPOAHBIE HCTOYHUKH (10 u)

TpuponHbiii ra3. A 1k a H bl. [Tpupoanbiii ras kak Tormso, lomonoruueckuii psin, nsomepus u
HOMEHKJIATYPa JIKaHOB. XHMUYECKHUE CBONCTBA AJTKAHOB (Ha mpuMepe MeTana 1 HTana):

TOPEHNE, 3AMELICHUE, PA3NIOKEHHE U NETHAPUPOBAHHE, ITpumeHeHye anKaHoB Ha OCHOBE
CBOMHCTB.

A K e H bl. DTHIICH, €r0 ONyYeHHe (AerHAPHPOBAHUEM TAHA 1 AeruapaTauyen 3TaHosa).

XMMHYECKHE CBOMCTBA ITUIICHA: TOPEHHE, KAYECTBEHHbIE PEeaKIuH, TUApaTaLys,

nommepu3auus. Ionustunen, ero cBoiicTsa u npuMeHenue. [IpuMeHeHune 3TuneHa Ha OCHOBE
CBOJCTB.

AnkanumensMKkay4yku [NonaTre 06 ankaauenax kax YTJIEBOIOPOZAX C ABYMSI

HBOMHBIMH CBS3IMH. XHMHUECKHE CBOICTBA GyTanuena-1,3 u U30MpeHa: 00ecBEYrBaHHE
GpomHoii Bozb! M MOMMMeEpH3aLws B Kayuyku. Pe3una.

ALK H bl ALICTHIICH, €T0 MOJTyYeHHE TUPOJIH30M METAHA U KapOUIHBIM CTIOCO6OM.

XuMHuecKne CBOMCTBA alleTHIEHa: ropenue, obecupeunBanne GPOMHOM BOJIBI, PHCOETHHEHHE
XJ0poBOZOpO/aa M ruapaTauys. [IpuMeHeHye aleTnieHa Ha OCHOBE CBOHCTS.

Ben3 o Momyuenue Gensona us rexcana u aneTiiena. XuMHIECKHE CBOHCTBA Gensona:
TOPeHKE, rajorenupoBanye, HuTpoBatue. [IpuMeHenne 6eH3ona Ha OCHOBE CBOCTS.

Hed T Cocras u nepepaborka Hedyru. HedyrenpoaykTsl. BeH3uH 1 nonsTre 06 0KTaHOBOM
uMCHe,

Konmponsnas paboma Nel no meme: «Yeneso00poost»

Tema 3, Knc.ﬂopouco}_]ep)l(alnlle OpraHuYecKHe COEIHHEHHS] H X NPHPOAHbIE
HCTO R (1] y)

NMHCTRQ XHMHYECKO# OpraHu3aluy )KMBBIX OPraHu3MOB. XMMHYECKHIA COCTaB MHBBIX
Opranuzmop

C 2
- THpT g Tonyuenue yranona OporkeHHEM TIIHOKO3bI M THAPATALIMCH ITHIICHA.
X"npokc“"bﬂaﬂ rpynmna kak (yHkuuonaisHast. [IpecTaBieHHe 0 BOAOPOAHON CBSI3H.
Mieciye CBOIiCTBa 9TaHONA: rOpEHHE, B3ANMOJEHCTBIE C HATPHEM, 00Pa30BaHHE NPOCTBIX H




CIOXKHBIX 3¢MPOB, OKHCJICHHE B albJCIruL. anMCHGIIHC ITAHOJIA HA OCHOBE CBOMCTB.
A.TIKOFOJ]HI}M, Cro nocjienCTBHS H TPEAYTIPEIKICHHUE.

[Tonsitue o NPEACALHBIX MHOIMOATOMHBIX CIiHpTax. rﬂHUCpHH KaK rnpeacraBuTesib

MHOTOATOMHBIX CTHPTOB. KavecTBeHHas peakims Ha MHOTOATOMHbIE cnuptel. [Tpumenenne
TIIHLEPHHa.

@ e 1o 0. Monyuenne (erona kokcobanmen KaMEHHOTo yriis. B3aumHoe Biusue aToMoB B
MosekyIte deHona: B3aumoelicTan

€ € THIPOKCHIOM HATPHA H a30THOM KHCI0TOM. [TpuMenenue
(enona Ha ocHoBe cBoficTE.

Anbaerunam. [Tonyuenue ansnern

OB OKHCJICHHEM COOTBETCTBYIOLIMX CITHPTOB.
Xumuueckue cpoiictpa QTbACTHIOB: O

pr. [lpumenenue (opmanbaernaa u aneranbaeruia
HA OCHOBE CBOICTB.

KapboHnoBmekucn 0 T bl [Tonyuenue KapOOHOBBIX KHCIIOT OKHCIEHHEM JTbJIETH]I0B.

XHUMHYECKHE CBOiCTRA YKCYCHOMH KHCIIOTHI: 061me cBoficTBa ¢ HEOPraHu4ECKUMH KHCIOTAMH H
peaxims srepudukarmu. Ipumenerue YKCYCHO# KHCIIOTbI Ha OCHOBE CBOMCTB. Bbicie
PKHPHBIE KHCIIOTBI HA MPUMEPE NaTbMHTHHOBO 1 CTEapHHOBOJA,

Cnoxubsieddupsinuxu p b1 [Tonyuenue cnosxubx 3(upos peakuueii srepudmKarm.
CnoxHbie 3pupsI B ipupoze, ux 3HavenHe, [Ipumenenue crosxubix 9()UPOB Ha OCHOBE CBOHCTS.
JKupbI KaK Cl0KHbIE IHpPbL. Xumuueckie CBOHCTBA JXMPOB: THADPOH3 (OMBUIEHHE) H
THAPHPOBAHHME UIKKMX SKHPOB. [IpuMeHenne JKUPOB HAa OCHOBE CBOICTB.

YreB o0 bl YIIIEBO/IbI, 3HAYEHHE YIIEBOIOB B SKHBOI TIPHPOZIE M B JKM3HU YEJI0BEKA.
['moK03a - BEECTBO ¢ ABOMCTBEHHOM dyHkumeii - ANBACTHAOCHHPT. XUMHYECKHE CBOMCTRA
TJIFOKO3BI: OKHCJICHHE B IIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B copbur, 6poxkeHue
(MOIOYHOKHCIIOE H CITMPTOBOE). [TpUMEHEHHE IMI0KO3bI HA OCHOBE CBOCTB.

KonTposibHasi paGora Ne2

Tema 4. AzoTcoaepskanine CoeAHHEHHs] H HX HAXOMKICHHE B JKHBOII npupone (6 u)

A M H bl [TonsTue 06 amunax. ITosrydenre apoMaTHIECKOr0 aMHHA - AHWTHHA - u3
HUTPOOEH301a. AHMJIMH KaK OPraHHYeckoe OCHOBaHHE. B3aHMHOE BIHSHHE aTOMOB B MoJieKyJie
AHWIHHA: 0C/1abJIEHHE OCHOBHBIX CBOMCTB U B3aMMOJICHCTBYE C OpomHoii Bomoii. [Tpumenenue
aHWIMHA HA OCHOBE CBOMCTB.

AMUHOK Y C 0TI [TonyueHue aMMHOKUCIIOT H3 KapOOHOBBIX KHCIIOT ¥ TH/IPOH30M
Oenkos.

XuMivecKue CBOHCTBA AMHHOKHCIIOT KAk aM(JOTEPHBIX OPraHUYECKHX COCTHHEHHIR:
B3anMonelicTBHE CO 1Ie0YaMH, KHCIOTAMM M IPYT C APYroM (PeaKiys MONHKOHACHCALHH).
Mentuanas cassb u nowmenTHbL ITpUMEHeHHE aMHHOKHCIIOT HA OCHOBE CBOHCTB.

Benku. Monyuenue Gemcon peakiueii MoTHKOH/IeHCaLM aMHHOKUCIIOT. [TepBrynas,
PTOPHYHAS 1 TpeTHuHAs CTPYKTYpbI GETKOB. XHMHUECKHE CBOICTBA GETKOB: ropeHHe,
MCHaTypatms, ruaponus u nBeTHBIE peaxin. Broxumuueckue (yHKiH GETKOoB.




["eneTueckas CBA3b MEXKJY KJlaccaMu OPraHUYeCKHX COCAHHEHMIA.

Hyknennossie kuenotsi. Cunres HYKJICHHOBBIX KHCJIOT B KJIETKE H3 HyKneoTHa0B. OGumii nian
CTpOCHNA HyKneoTHAa. CpaBHeHHE CTPOCHHS 1 dynximit PHK 1 JIHK. Posb nykientosbix

KHCJIOT B XPAHCHHH M NEpPeNave Hac/eCTBeHHOI unpopmaumu. [ousitie 0 GuoTexHONOrHH 1
PCHHOI HI)KEHEPHH,

Tema 5. Buonornueckn AKTHBHbIE OprannyeckHe CoeHHEHHS (4u)

OpPraHHu3MoOB U HapoaHom X03siicTRe,

BuTtaMuHGLL [Moustue o BUTamMuHax. Ha
THITOBHTAMMHO3BI | THNEPBHTAMHUHO3LL. B
BHTAMHHOB H BUTAMHH A kak NIPENCTaBH

PYLICHUS, CBSA3aHHBIE C BUTAMHHAMH: aBUTAMHHO3BI,
uTamuH C Kak NpeCTaBHTENb BONOPACTBOPHMBIX
TCJIb XXMPOPACTBOPHMBIX BUTAMHHOB.

["0p ™Mo H b [Tousthe o TOPMOHAX Kak
JKHBBIX OPraHu3MOB. MHCYmiH 1 aj
caxapHoro nuabera.

TYMODAJIbHBIX PEryIATOPaX KH3HEAEATENLHOCTH
PCHAIMH KaK npenctaBuTenn ropmonos. [TpodunaxTika

Jleka pcTBa. JIexapc‘meHHax XHUMHA: OT

HATPOXMMHUH 110 XMMHOTEPANHH. ACTIHPHH.
AHTHOHOTHKH K ancbakrepuos. Ha

PKoTHY€CKHE BemecTBa. Hapkomanns, 6oprba u

npo(UIAKTHKA.
Temaruueckoe mannposanue Kypca xumnu 10 knace
No HasBanue temsr Konuuectso wacos
1 Beenenue (1 u) 1
2 Teopus cTpoeHnsi opranuyecKnx coeanHenuii 2 |2
u)
3 YrieBoaopoas! U UX NPUPOAHBIE 10

HCeTouHHKH (10 u)

4 Kucnopoacoaep:xamue opranuyeckue 11
COEIMHEHHsI H UX NPHPOJHbIe HCTOUYHHKH (11 u)

3 AzoTcogepikainye coeAHHEHHs U UX HAXOKAeHHE | 6
B sKHBOii mpupozue (6 u)

6 . BHoJIOrHYecKH AKTHBHBIE OPraHUYecKHe 4

coenuHenus (4 u)

t Hroro 34 yaca




Coneprkatue y1eOHOro kypea xumuy 11 Kaace (34 yacq)
aca

{, CrpoeHHe ATOMA U TIEPHOLECK i 3akon JI. K. Menpesee
fewd (cHoBHbIC cgedents 0 cmpoenuu amoxa. Sapo: e !;a (&) ).
- ppl. DNEKTPOHHAA obosouka. OHepreTHyeckuii YPOBEHb, Ongzmc's..
N oHibix 0007109EK ATOMOB /IEMEHTOB 4-r0 M 5-r0 MepHo0B NepromIec i e
e eencepd (MEPEXOMHBIX  dNeMeHTOB). Tlonstie 06 opburansy. s KOH chcTempr ],
I KPOHHBIC KOH(UTYPALIMK ATOMOB XHMUYECKHX IJIEMEHTOB, ' H p-opGuramy,

I puo(),,qecmlﬂ saxon JI.H. Mendeneesa 6 ceeme yuenus o cmpoenuu amoma.

oripnTHe 7 = MeHHeJ;:eBHM NepHoOIECKOro  3akona. [lepuommueckas cucrema
ECKIX JIEMCHTOB A. M. Menneneesa - rpaguucckoe otobpaenne nepuogmeckoro
ot QHIHACCITTH CMBICI TIOPANKOBOTO HOMEpa SNIEMEHTa, HOMEpa MepHosia W Homepa
sl BancATRE SSETPOMEL [prumHbl M3MeHeHus CBOVCTB dneMenToB B mepuozax u
ymax (raBHbIX MOArpyTmax).

ofoXeHuE BOXOPOZA B NEPHOMMHECKOH CHCTEME. 3HaueHue MEPHOMYECKOrO 3aKOHA M

epIONIECKOll CHCTEMbI XMMHeCkX snementos /. M. Menzeneesa juis passutis wayki u
(QHHMAHHS XHMHYECKOH KapTHHBI MUpA.

H30Tomn.

Tewa2. CTpoenne Bemecrsa (14 u.)

Hounas xumuyeckas ces3o. Katnonel n anuosl. Knaccuukaums wonos. Honubie
ICTANIYCCKAE PELIETKH. CBoiicTBa BELIECTB C ITHM THIIOM KPUCTAIMYECKUX PEIIETOK.
Kosatenmuas  XuMU4eckas — C6f3b. DNEKTPOOTPULIATENbHOCTh. [lonsipHass M HemosspHas
fopaieHTHBIE CBS3W. Jlunonb. IIONApHOCTH CBSI3M W MOJSIPHOCTH MOJiekysibl. OOMEHHbIH H
JHOPHO-AKLENTOPHBIA  MEXaHM3Mbl 00pa3’oBaHhs KOBAICHTHOH CBA3H. MoreKkyaapHbie H
JOMHBIE KpUCTAJUTHUECKHE pemieTkd. CBOMCTBA BELIECTB € ITMMM THNAMH KPHCTALTMYECKUX
[RIETOK.

Memanueckas xumuyeckas ces3s. OCOOEHHOCTH CTPOSHHS aTOMOB METAjLIOB. MeTanyeckas
YIMIYECKAs CBA3b M METAJUIMYECKAs KpHCTaUmMuecKkas pemerka. CBOHCTBA BEIIECTB C 3THM
THTIOM CBSI3H.
Bodopoomas  xumuueckasn cea3p. MeXMoneKyaspHas ¥ BHYTPUMOJIEKYJISIpHAs BOAOPOJHAA
b, 3HAYEHHE BOJIOPOIHOH CBA3M Ul OPraHN3aluy CTPYKTYP OHOMOIMMEpOB.
[lonuveper. TinacT™acchl: TEPMOTLIACTBI W PEAKTOIUIACTBI, MX MPEACTABUTENN M MPHMCHEHHE.
Bonoxsa: mpupommble (pacTUTENbHbIE M JKMBOTHBIE) H XMMHYECKHE (MCKyCCTBEHHBIE H
CHHTETHYECKME ), MX MPENCTABUTENM M IIPUMEHCHHE.
lwoobpasnoe  cocmosmue eewecmea. Tpu  arperaTHbIX COCTOSIHHS - BOZBI. OcobeHHoCTH
“poeHHst ra3o. MonisipHbIi 06beM ra3000pa3HbIX BELIECTB.
np"MePU ra3o06pasHbIX NpPUPOIHBIX CMECEH: BO3AYX, NpUpOAHBIH ra3. 3arpssHeHHe
iochepsl (KHCMOTHBIE HOMIM, MAPHUKOBBIA sddexr) H 6opsba ¢ HuM. Ilpencrasutenn
000pasHEIX BewecTs: BOXOPO/, KMCIOPO, YIJIEKUCIIbIH ra3, aMMHaK, ytineH. Ux monydenue,
sqﬁ“paﬂue Y pacrio3HaBaHKE.
Wkoe  cocmosnue sewyecmea. Bopa. Tlotpebnenue BOZBI B ObiTy M Ha MPOH3BOJCTBE.
®TKOCTh Bomel 1 croco6bl €€ ycTpaHeHws. MuHEpaibHBIE BOABL HX HCIOJIb30BaHHE B
YOT0BHIX 1 NIeweBHbIX LIENX.
Te;x: 'égﬂc“mnnbl U MX IIPUMEHEHHE. s
3Haqu”cmo;zHue seujecmsa. AMop(HbIE TBEPABIC B I:Bemec‘raa.
ieme € ¥ npumenenne. KpucTtamumyeckoe CTpoeHH A
P cuemeas. Towsimue 0 T CTEPOHIE CHEIE - dar arperaTHoro COCTOSIHHSA
JHC"ePCHmicc"quam HMCIEPCHBIX CHCTEM B 333"60"M0§;: C(:ILC ?:WTCMBI.‘ IMYJTbCHH,
cycnem";’“ Cpemsi u  mmcniepcuonHoi  (ass. I'pyboaencp
> 3p030sy,

OHKOH
W
CTIEPCHbIE CHcTeMBI: TesTH 1 30JTH.

a B PUPOJE H B KH3HH HEIOBEKa,



> geujecmea i cmecei. Bemectsa moge
i

KYJ1spHoro y
cB8/COCTRA BEFIEOTE, HeMOeKy1PHOrO CTpoeHms. 3akon
¢ Qo7 H €€ PASHOBMIHOCTH Maccopay

(0c
o1

y oA ﬂonﬂ BBIXO/A MPOAYKTA peakumy oT
D

a B PacTBOpe) u
TCopeTHyecky BO3MOXKHOr0. %
Konmponbna” paboma Nel no mexe: « Cmpoenue sewecmsay

Teva 3 Xumuueckne peakunu (8 u,)

Peartjuth udywue  0es  usmenenus  cocmagq 6ewecms. Annotporms  u AJIOTPOTIHBIE
TOM3MCHEHHSL. TIputuHbL anioTponuu Ha fipivepe Moandmkannii kucriopona, yriepoaa u
q)octbopa- Ozon, ero Owo

NOruYy
COKa porb. Msomepsi 1 usomepus. Peakyuu, udywue ¢
iaveneue cocmasd sewjecmsa. Peaiun coenmrerns, Pasnoxenns, samemenns u obmeHa B

peopraHueCckon M OPraHU4eckoM Xumuu. Peaxipm si30- y dHROTepMUUeckue. TeroBoii
sfipexT XHMITICCKOH PEAKLH 1 TEPMOXMMUYCCKYE YpaBHeHHs. Peakwuy ropeHns, Kax 4acTHbiii

cydait IK30TEPMUUECKHX PEAKLIMI.

(kopocmb XUMUYECKOU peaKyuu. 3aBUCUMOCTb CKOPOCTH XHMHYECKO peaKLy OT MPUPOIbI
peardpylolliXx  BEIUCCTB, ~ KOHUCHTPALMM,  TEMNEPAaTypbl, IUIOMAAM  MOBEPXHOCTH
COMPUKOCHOBEHMSL ¥ KaTanu3aTopa. Peakumm romo- u rereporenssie. [loHsiTie 0 KaTamuse u
raram3aTopax. DEpMEeHTbl  KaKk  OMONOrMuecKWe  KaTanM3aToOphl, OCOGEHHOCTH WX
dynxumonnposanus. Obpamumocme  Xxumudeckux — peaxyuii. Heobpatumbie u  oGpaThMbie
xavMuueckue peakimu. COCTOSHME XMMHYECKOrO PAaBHOBECHS [/l OOPATMMBIX XMMHYECKHX
peakiii. CrocoObl CMEIMIEHMsI XVMMYECKOTO PABHOBECUS HA NPUMEPE CHHTE3a aMMHAKa.
[lonatie 06 OCHOBHBIX HAayYHBIX MPHHLMANAX MPOU3BOACTBA HA MPUMEPE CHHTE3a aMMHaKa MITH
CEPHON KUCNOTBI.Po6 60061 8 Xumuueckoti peaxyuu. ICTHHHBIE pacTBOPLL. PacTBOPHMMOCTL U
KlacCH(UKAIMsi BEIIECTB MO 3TOMY TMPH3HAKy: pPacTBOPAMBIC, MAalOPAaCTBOPUMBIE U
HEPACTBOPMMBIE BELIECTBA. DNEKTPOIMTHI M HENIEKTPOJHUTEL. DNEKTPOIUTHYECKAs IMCCOLHALINS.
Kucnotsi, ocHoBammst ¥ comd C TOYKM 3PEHUS  TEOPHH  SJIEKTPOJIUTHYECKOH
mHecommanu, XMMMYECKIe CBOMCTBA BOJIbI, B3aMMOJCHCTBHE € METAUIaMH, OCHOBHBIMU U
KACTOTHBIMM ~ OKCHZAMH, pasfiokeHWe M 00pa3OBaHWE  KPHCTAJUIOTHAPATOB. Peaxunn
THApaTaLwu B opral.{p[qecxoﬁ xuMun.l" udpwm.? opzanu%c:cux U HEOP2AHUYECKUX
coedunenuii. HeoGparnmplii ruaponns. OOpaTiMbIi THAPONH3 CONCH. TP Opva e
COSIMHEHM 1 ero MpAKTHYeCKOE 3HAUEHHE JUIs MONYHEHHS THAPONMIHOTO CIMPTA 1 e
Bronornueckas pOTb TMApONM3a B TUIACTHYECKOM H DHEPreTHYeckoM OOMEHE BelleCTB H
MEPIMM B kyieTKe.OKUCIUMENBHO—BOCCMAHOGUMENbHbIE  PEAKIUL. CreneHb  OKHCIIEHHA.
Onpenenenue cremenn oxwcnenuss mo (opmyse COCAUHCHHA. Tonsrae 0602“?:;::;:1“0};
BOCCTAHOBHTE L HBIX peakuysx.  OKHCIICHHE W BOCCTAaHOBJICHHE,

MYECKOE IMPHMEHEHHEC
ek PonM3 pacriapos 1 pacTBOPOB Ha MPHMEPE XJIOPHAA HATPIL Tpaxr p

3 UHUSL.
IeKTPOMM3a, ONeKTPOIUTHIECKOE MOoJTy4CHUE amoM

Tewa g, Bemecrsa u ux csoiicrsa (9 4.)

n (XJI0poM, cepoii 1 KHCJIOPOIOM).
eTAJIIOB C BOJIO. DNeKTPOXHMHUECKHH

BC paCTBOPaMM KHCJTOT U COJIEH.

Memﬂ/mu. B3aumopneiictsie MeTanios € HeMeTaiam
o M
AMMOnelicTBHE en0THBIX 1 LIETOUHO3EMETBHBIX

" 10
PR HanDsxcenpii meTansion, BaumozeHicTBHE META



. B3aMMOZIEHCTBYE Ha
Mﬂ‘oﬁpm KOii ¥ 2NIEKTPO TP € Imaongy herong
W o aMHIEC H k. KOPpo3uy M. Kopposug MeTanop
suu. Hememannw, C CTamnos, Cpy :
410807 Koppo o PaBHUTEIbHay XapakTepyery 0CO0bI 3agTy,
‘{Tquwf peACTABUTENCH HEMeTa 0B, Omcnmem,ﬂbl 5 K ranorenop kay HanGonee
A uoﬂeﬁcm“e C METAJJIAMU U BO)lopon()M)'

CBOCTBA Hemeraop
HTeNbHbIe cRojy
| ’ﬂﬂ“ogeﬁm“e ¢ 6011¢C 2MCKTPOOTPHIATE My 4101y . € CBO¥iCTBa Hemeraop

CTanmnamu y
¢ n-eflﬂM")- CIOKHBIMH BewecTpamy-
wlc-“

o Heop2aHUHeCKUe U op2anuveckue. Ocuoggy
e weckue. Cou. KauecTBennble peakmyy g XJ10

L PHI-, cynb(art-
;an oA, KATHOMSL Kenesa (1T) w (11T (ar-, u kapGonar-ansons,

us neopeanuuecrcue u

ynecKas C6A3b MENCOY KIaccamu Heopaanuyeckux y ¢

¢ Peanudeckux coedunenui
- eTiueCKOi CBA3H M FCHETUYECKHX panax. Menetuyeck il

Wil psin MeTasna Ienetuyeckuii
L KHii ps
ACTAIA. Oco6EHHOCTH FEHETHYECKOro psifa B OPraHUYeCcKoi XuMuK ¥

(impobHaA paboma Ne2 no meme: «O6o6uenue suaruii no Kypey obwed xumuuy

TemaTuveckoe njanupoBanue Kypea xumun 10 kiace

Yo HazBanue TeMbI KoymuecTso vacos
[ Crpoenue aToMa ¥ nepuoanyeckuii 3axon . . |3
MenpeseeBa
) CrpoeHue BemecTsa 14
3 XuMHYeCKHe peakiuu 8
i BewecTsa ¥ ux CBOHCTBA 9
Hroro 34 yaca




