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[TpenmeTnas muans yaeoHukoB O. C. ['abpuensna, . I'. OctpoymoBa, C. A. CagkoBa 10—11 xmaccel. ba3oBblii ypoBeHb.
B yue6nom mnane OO u3yueHre XUMUU TPOBOAUTCS U3 pacuéTa | yac B Henento (68 yacoB 3a JiBa roja 00y4eHus), B
COOTBETCTBHUH C KOTOPHIM U pa3paboTaHa JaHHasi pabodasi mporpaMma Mo XUMMUU AJIsl CpeqHero o01ero oopasoBanus Ha 0a30BOM
YpOBHE.

JIMYHOCTHDBIE, MeTaNIpeAMeTHbIC U NMPeAMETHbIE Pe3yJbTAThl 0CBOCHUS KypcCa
OOyueHue XMMUU B CpelHEH IIKoJie Ha 0a30BOM YPOBHE IO JAHHOMY KypCy CIOCOOCTBYET NOCTHXKEHUIO OOy4arOoUIMMUCS
CJIEIYFOLIUX
JUYHOCMHBIX PE3YTbIaAmog:.
1) gyBcTBa TOPAOCTH 33 POCCHUICKYI0O XHMHUYECKYIO HAyKy M OCO3HAHHE POCCHUHCKOW TPaKIAHCKON HICHTUYHOCTH — 8

YEHHOCMHO-0PUEHMAYUOHHOU cghepe;,

2) oco3HaBaTh HEOOXOAMMOCTh CBOCH MO3HABATEIBHOU JESITEILHOCTH U YMEHHE YIPABISITh €10, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO Ha MPOTSHKEHUN BCEU KU3HU; TOHUMaHHE BaXKHOCTH HENPEPHIBHOTO 00pa30BaHus Kak (aKToOpy YCHEIIHON

npodeCCHOHATBHOMN M 00IIIECTBEHHOMN JAEATEILHOCTH; — 6 no3HasamenvHoll (KOTHUTUBHOM, MHTEIICKTYaIbHOMN) cghepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JHayibHEHINEH 00pa30BaTeIbHONW TpPAaeKTOPUH WK cdepbl MmpodeccHoHaTbHON

NEATEIbHOCTH — 8 mpy006otl cepe;

4) HenpusATHE BPEAHBIX MPHUBBIYEK (KypeHHs, YIMOTPEOICHHUS aJKOTOAS M HAPKOTHMKOB) Ha OCHOBE 3HAHHUH O TOKCHYECKOM H

HapKOTHUYECKOM JICCTBUU BEIIECTB — 8 cghepe 300posbechHepedceHuss u 6e30nact020 0o0pasa HCu3Hu,



CornacHo Paboueit nmporpamme Bocniutanus CII Nel(yrBep:xnena npukazom no MBOY «CI Nel r. Cmonencka» Ne 107-
O ot 15.06.2021), obpa3zoBaHHe IMYHOCTH IODKHO OBITH COPUEHTHPOBAHO HE TOJIBKO HA OCBOCHHE WH(GOpPMAIUH, HO U
pa3BUTHE CAMOCTOSITETbHOCTH, JIMYHOM OTBETCTBEHHOCTH, CO3UAATEIBHBIX CIIOCOOHOCTEM W KayecTB OOYyYaroIIuXxcs,
MO3BOJISIIONIUX UM YUHUTHCA, EHCTBOBATHh M IPPEKTUBHO TPYAUTHCS B COBPEMEHHBIX SKOHOMHUYECKUX YCIOBHsX. Peanmuzanus
BOCIIMTATEIBHOIO MOTEHIMAJIa HA YPOKAX IPEAIOIaraer:

- NPUBJIEYECHUE BHUMaAHUS OOy4yarolUXCs K IIEHHOCTHOMY acCIeKTy M3y4YaeMbIX Ha ypOKax SIBICHUN, OpraHU3alUI0 UX
paboTBl C MOJy4aeMON Ha YpOKE COLHUAIbHO 3HAUMMOM HH(pOpManueid, WHULIUMUPOBAHUE €€ OOCYKICHMs, BBICKA3bIBAaHUS
00y4aroIMMHKCSI CBOETO MHEHHUSI 110 €€ MTOBOY, BBIPAOOTKU CBOETO OTHOUIEHMSI K HEM;

- HCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEW CONEp)KaHUs y4eOHOro MpeaMera 4yepe3 JAEMOHCTPALUI0 MPUMEPOB
OTBETCTBEHHOTO, TPaXJAAHCKOTO IOBEACHMS, TPOSABICHUS YEJNOBEKOMIOOMS M JTOOPOCEpAEYHOCTH, uepe3  mnoadop
COOTBETCTBYIOIINX TEKCTOB JUIS YTCHHUSI, 3a]1a4 JJIs PEeIIeHus], MPOOIEMHBIX CUTYyallui A 00CYXACHHS B KJIacce;

- MPUMEHEHHE Ha YPOKEe HHTEPAKTUBHBIX (HOpM pPalbOThl OOyUYAIOIIMXCA: WHTEIJIEKTYaIbHBIX WP, CTUMYIHUPYIOIIUX
MO3HABATEIbHYI0 MOTHBAIIMIO OOYYaIOIIUXCS; AMCKYCCHH, KOTOpbIE MAlOT OOydYarolUMCS BO3MOXKHOCTH MPHUOOPECTH OIBIT
BEJICHHSI KOHCTPYKTUBHOTO UAJIOTa; TPYMIIOBOM padOThI WM pabOTHI B apax, KOTOPBIE y4aT 0OyJaroIuXcsl KOMaHIHOW paboTe
Y B3aUMOJICHCTBUIO C APYTUMU JICTHMU;

- BKJIIOUEHHE B YPOK HTPOBBIX MPOIEAYpP, KOTOPHIE MOMOTAIOT MOJACPKATh MOTHBAIMIO OOYYAIOMIMXCS K TOJYYEHHUIO
uHpOpMAIlMY, HaJQKUBAHUIO TMO3UTHUBHBIX MEXJIWYHOCTHBIX OTHOIIEHHH B  KJacce, IMOMOTAlOT  YCTaHOBICHHUIO
n00pokenareaIbHON aTMOc(ephl BO BpeMsl ypoKa;

- WHULMUPOBAHHWE M TOAJEPKKY MCCIEN0BAaTEIbCKON MAESITeIbHOCTH OOYy4aloUMXcsi B paMKax peaju3alud HUMHU
VMHAUBUAYAJIbHBIX U TPYNIOBBIX MCCIENOBATEIbCKUX IMPOEKTOB, YTO JAaCT OOYyYarolmIMMCS BO3MOXKHOCTH NPUOOPECTH HABBIK
CaMOCTOSITEJIbHOTO PEILIEHUsI TEOPETUYECKOW MpOOJIeMbl, HaBbIK T'€HEPUPOBAHUS U O(POPMIICHUS COOCTBEHHBIX HJEH, HaBBIK
YBO)KUTEJIBHOTO OTHOILIEHUS K YYXUM HAeIM, O(QOpPMIIEHHBIM B paloTax Jpyrux HccleaoBaTenel, HaBbIK IyOIMYHOrO
BBICTYIUICHHUS NIepe]] ayAUTOpUEN, apryMEHTUPOBAHUS U OTCTAaUBAaHUS CBOCH TOUKHU 3PEHHUSL.

Memanpeomemnuvimu pezyrvmamamu OCBOCHUS BBITYCKHUKAMU CPETHEN IIKOJIBI KypCa XUMHUH SIBIISTFOTCS:
1) ucnonv306anue OCHOBHBIX METOIOB MO3HAHMS (OIPEICICHHE HCTOYHUKOB yUeOHOM W HaydYHOU HH(OPMAIIUH, TTOJYyYCHUE ITOM

uHpopmaru, e€ aHaau3, U YMO3AKJIIOUCHUS] Ha €r0 OCHOBE, M3TOTOBJICHUE M Mpe3eHTaIuss WH(OOPMAIIMOHHOTO MPOAYKTa;



2)

3)

4)

4

IMPOBCACHUC SKCIICPUMCHTA, B TOM YHUCIIC WU B IIPOLCCCE HCCHGHOB&T@HBCKOﬁ ACATCIbHOCTU, MOJACIMPOBAHUC H3YyHACMBbIX
O6’beKTOB, H&6J'IIOI[CHI/I€ 3a HUMH, UX HU3MCPCHHC, (1)I/IKCH.HI/IH pCBYHBTaTOB) n UX npumenernue i1 IMOHUMAHUA Pa3JIMYHBIX

CTOPOH OKPY’KAIOIIEH AEUCTBUTEIIBHOCTH;

61a0¢eHue OCHOBHBIMU HHTCIUICKTYAJIbHBIMU OIICPaAllUAMU (aHaJ'II/IS N CHHTC3, CPAaBHCHHUC U CHUCTCMATHU3aAllUA, 0606HICHHC 141
KOHKPCTHU3allusl, KJ'IaCCI/I(i)I/IKaL[I/IH " IMOHCK aHAJIOr0OB, BBIABJICHHUC IIPUYNMHHO-CJICACTBCHHBIX CBHSeﬁ, q)OpMyJ'II/IpOBKa THUIIOTE3,

UX MPOBEPKa U GOPMYIHMPOBKA BHIBOJIOB);

nosnanue 00ObEKTOB OKPYXKaromero Myupa B IJIAHS BOCXOXKIACHUS OT a6CTpaKTHOFO K KOHKPCTHOMY (OT 06H.[€FO qepe3 4aCTHOC

K CIMHUYHOMY);

cnocoorocmow BBIABHUI'aTh UJICU U HAXOAUTb CPCACTBA, HCO6XOI[I/IMBI€ I UX OJOCTUIKCHUA,

5) ymenue GopMynupoBaTh ENM U OMPEACIATH 3aJa4d B CBOCH IMO3HABATEIBHOM JCATEIBHOCTH, ONPEACISATh CPEACTBA JUIS

6)

JOCTHKCHUA ueneﬁ U pCLICHUS 3aJ1a4,

onpeodessims pazHOOOpa3HbIe UCTOYHUKH TOJYYEHHUS] HEOOXOAMMON XMMUYECKOH MH(POpPMAIINK, YCTAaHOBIECHUE COOTBETCTBUS

coziep>kanus ¥ POPMBI MPEACTABICHHS] HHPOPMAITMOHHOTO MPOIYKTa Ay U TOPUU;

7) ymeHnue IPOAYKTUBHO OOINATHCS U B3aMMOJICHCTBOBATh B MPOLIECCE COBMECTHOM JCSTEIBHOCTH, YUYUTHIBATH MMO3UIIUU JPYTUX

YYaCTHHUKOB JIEATEILHOCTH, dPPEKTUBHO pa3periarb KOHQIUKTHI;
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8) eomoenocmb X KOMMYHHKAIMH (IIPEICTABIATh PE3YJIbTaThl COOCTBCHHOH ITO3HABATEIBLHOW JCSITCILHOCTH, CIBIMATh M

CJIylIaTh OMIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3ULIUIO);

9) ymenue WMCHMONB30BATh CPEIACTBA HH(MOPMANMOHHBIX W KOMMYHUKAIMOHHBIX TexHojorui (manee — WKT) B pemrenun
KOTHUTUBHBIX, KOMMYHHMKATHUBHBIX W OpraHM3allMOHHBIX 3aJad C COONIOIEHHEM TpeOOBaHUM HSPrOHOMHUKH, TEXHUKU

0€30MacCHOCTH, TUTUEHBI, PECYypcOoCcOepeKeHNUs, MPABOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€30M1aCHOCTH;

10) 61a0eHue I3bIKOBBIMU cpcacTBaMi, B TOM YHUCJIIC U A3BIKOM XHMHH — YMCHHUC SICHO, JIOTHYHO H TOYHO H3JIararTb CBOIO
TOYKY 3PCHUSA, UCIIOJBb30BATh a/ICKBATHBIC A3BIKOBLIC CPEACTBA, B TOM YMCJIC U CUMBOJIbHBIC (XI/IMI/I‘IGCKI/Ie 3HAaKH, CI)OpMyJ'IBI u

YPaBHEHHS).

Ilpeomemnvimu pesynomamamu U3y4eHus XUMUU Ha 0a30BOM YPOBHE Ha CTYNEHU CPEIHEro o0LIero 00pa3oBaHUs SIBISIIOTCS
CJEIYIOIINE PE3YIbTaThI.

. B no3naBarejibHO# cdepe:
1. 3uanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BAYKHEHUIIIMX TCOPUI Kypca OpraHMYECKON M OOIICH XUMHUH;

2. ymerHue Ha6JIIOI[aTI>, OITKMCBhIBATD, (bHKCHpOBaTB pe3yibTarbl M ACJaTb BbIBOABI Ha OCHOBC JCMOHCTPALIMOHHBIX H

CaMOCTOSITENILHO MPOBEAEHHBIX SKCIIEPUMEHTOB, UCTIOIB3YS JJIsl 3TOTO POHON (PYCCKUI UM MHOM) SA3BIK U SI3bIK XUMUU;

3. ymeHue I(JIaCCI/I(bI/II_II/IpOBaTI) XUMHWYCCKHC 3JICMCHTBI, IMPOCTBIC BCIICCTBA, HCOPIraHMYCCKHC WM OPraHUYCCKHUC COCINMHCHUAI,

XUMHUYECKHUE MPOLIECCHI;



4. ymenue XapaKTepH30BaTb OOILME CBOWCTBA, IOJYyYEHHE U MpPHUMEHEHHE M3YYEHHBIX KJIACChl HEOPraHUYECKUX U

OpPraHUYCCKUX BCUICCTB U UX BAYKHEUILINX HpGHCTaBHTeHGﬁ;
5. onucwvieamo KOHKPCTHBIC XUMHWYCCKNC PCAKIIUH, YCIIOBUS UX IIPOBCACHUA U YIIPABIICHUA XUMHWYCCKUMU IIPOLICCCAMU,

6. ymenue TPOBOIUTH CAMOCTOSTENBHBIM XHUMHUYECKHI SKCIEPUMEHT W HaOMIogaTh JEMOHCTPAIIMOHHBIM HAKCIEPUMEHT,

(bUKCHpOBaTh PE3yJIbTAThl U JENATh BHIBOJIBI M 3aKIIFOUEHUS IO pe3ybTaram,

1. NPOCHO3UpOBANb CBOMCTBA HCU3YUYCHHBIX BCHICCTB I10 aHAJIOI'MHu CO CBOMCTBaMHU HN3YYCHHBIX Ha OCHOBC 3HAHHA XHUMHYCCKUX

3aKOHOMEPHOCTEN;

8. onpedenamv MCTOYHUKN XUMHUYECKOW WHGOpMAINH, MOIydarh €€, MPOBOIUTH aHAIHM3, W3TOTABIMBATh HH(POPMAIIMOHHBINA

MPOAYKT U MPEACTABIATH €T0;

9. ymemwv nonvzoeamvcs 00S3aTENLHBIMU CIPABOYHBIMU MaTepuaiamu: [lepruoanueckoil CHCTEMOW XMMHUYECKHX JJIEMEHTOB
. . MenneneeBa, Tabmuilei  pacTBOPUMOCTH,  DJIEKTPOXUMUYECKHUM  PSJOM  HAmpsDKEHHM — METaIJIOB,  PSIOM
ANMEKTPOOTPULIATEILHOCTH — JUISl XapaKTEPUCTUKU CTPOCHHS, COCTaBa M CBOMCTB aTOMOB XUMHYECKUX 3JieMeHToB |—IV

IICPpHUOa0B U O6paBOBaHHBIX HMHU IIPOCTHIX U CJIOKHBIX BCIICCTB,

10. ycmaHoseHue 3aBUCHMMOCTHU CBOMCTB U IMIPUMCHCHUA BaXKHCHUIIINX OpraHUYCCKHX COGJII/IHeHI/Iﬁ OT UX XUMHUUYCCKOI'O CTPOCHMUA,

B TOM YHCJIE U OOYCJIOBIICHHBIX XapaKTEPOM ATOTO CTPOCHUs (TMPEACIbHBIM WIIA HEMPEASTbHBIM) U HaTUIreM (DyHKIIMOHATBHBIX

rpyn;



11. mooenuposanue MoNEKy1 HEOPraHUUYECKUX U OPTaHUUYECKUX BEILIECTB;
12. nonumanue XMMHUIECKON KapTUHBI MUPA KaK HEOTHEMJIEMOW YacTH [EJIOCTHON HAyYHOU KapTHHBI MUPA.

II. B ueHHoCTHO-OpHeHTANMOHHOH cdepe — dopMupoBaHUe COOCTBEHHOW TMO3WIMKM TPU OICHKE MOCICACTBUN JIA

OKpY>Karolen cpeibl 1eATeIbHOCTH YEJIOBEKA, CBSI3aHHOM C MPOU3BOACTBOM U MEPEPAOOTKON XUMUYECKUX TIPOAYKTOB;

I1l. B TpynoBoii cdepe — nposedenue XUMHUUYECKOTO DKCIEPUMEHTA; pa3zeumue HABBIKOB Yy4e€OHOH, MPOEKTHO-

I/ICCJICI[OBaTeHBCKOﬁ )51 TBOp‘IGCKOfI ACATCIIbHOCTU IIPH BBIIIOJIHCHWHW MHAWBUAYAJIbHOTO ITIPOCKTA 110 XUMHWH;

IV. B cdepe 310poBoro oopaza KusHu — cobro0enue TpaBuil 0€30MacCHOrO OOpallleHHs] ¢ BEIICCTBAMH, MaTepHaIaMH;
OKa3zaHue MEPBOM MOMOIIIM MPU OTPABICHUSIX, 0’KOTaX M TPaBMaX, MOJYYEHHBIX B pe3yIbTare HAPYIICHUS MPaBUI TEXHUKHU

6e30macHOCTH Mpu paboTe C BEMIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM.

Ilinanupyembie pe3yJbTaThbl M3yUYeHUS Y4eOHOI0 NpeaMeTa « XUMHA» HA YPOBHE CPeIHEero
001ero oopasoBanusi
Buvinycknuk na 6azoeom yposne Hayuumcsa:
— NOHUMAmMb XUMUYECKYIO KAPTUHY MHUpPA KaK COCTABHYIO YacCTh LEJTOCTHON HAYYHOW KapTUHBI MUPA,;
— packpwsleantb POJIb XUMHUHU U XUMHUYICCKOI'O IIPOU3BOACTBA KaK HpOHBBOHHTCJ’IBHOﬁ CHUJIBI COBPCMCHHOI'O O6I]_[eCTBa;
— ghopmynuposams 3HAUCHUE XUMUH U €€ TOCTUKEHUHN B MOBCETHEBHOM KU3HU YEJIOBEKa;

— ycmaraesiueanib B3aUMOCBA3H MCIKIY XUMHUEH 1 APYIriMH €CTCCTBCHHBIMU HAYKaMU,
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— @opmynuposams OCHOBHBIC TIOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHHUS OpraHMYeckux coeanHeHuit A. M. Byrtneposa u
WJUTFOCTPUPOBATh UX MPUMEPAMU U3 OPraHUYECKON U HEOPTaHNMYECKON XUMUH;

— apeymenmupoeéams YHUBEPCAIBHBIM XapaKTep XWMHWYECKUX IIOHITHH, 3aKOHOB W TEOPUM JUIsI OpPraHUYECKOW U
HEOPraHU4€CKOM XUMUU;

— ¢opmynuposams Ilepuonnueckuii 3axkoH JI. M. MeHueneeBa W 3aKOHOMEPHOCTH HM3MEHEHHMH B CTPOCHHMH M CBOMCTBax
XUMHUYECKHUX 3JIEMEHTOB M 00pa30BaHHBIX UMHU BEUIECTB Ha OCHOBE lleproanueckoil CUCTEMBI Kak rpauyeckoro 0ToOpakxeHus
Ileproanueckoro 3akoHa;

— Xapakmepu3o6amb S- U P-DJIEMEHTBI, a TAKXKE XKEJIE30 10 UX NonoxeHuro B Ilepuonnueckoi cucreme /1. . Menneneesa;

— Kkaaccuguyuposams XUMUYECKUE CBA3U U KPUCTAJUIMUECKUE PEIIETKH, OOBSICHATH MEXAaHU3MbI X 00pa30BaHUS U JOKa3bIBaTh
€IMHYIO0 MPUPOAY XUMUUYECKHX CBSI3el (KOBAaJEHTHOM, HOHHOW, METAJTTINYECKOM, BOTOPOAHON);

— 00bACHAMb TPUYUHBI MHOTOOOpa3us BELIECTB, UCIIOJIb3YS SIBJICHUS U30MEPUH, TOMOJIOTHH, AJITIOTPOIINH;

— K1accuguyuposamsv XUMUYECKUE PEAKIUU B HEOPraHMYECKOW M OpPraHMYeCKOM XUMHUHU MO Pa3IMYHbIM OCHOBAaHUAM H
yemanagnueams crieuuKy TUIIOB PEAKIMM OT 00111ero uepe3 0COOEHHOE K AMHUYHOMY;;

— Xapaxkmepu306amy TUAPOIN3 KaK ceUPUUHBI OOMEHHBIN MPOLIECC U pACKPbI8amsb €ro POJb B )KUBOW U HEKUBOW MPUPOJIE;
— Xapaxmepu3o6amy DIEKTPOJIN3 KaK CHEHU(PUUHBIM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOLIECC U ONPENENATh €ro
MIPAKTUYECKOE 3HAYEHUE;

— Xapaxmepu306ams KOPPO3UI0 METAUIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC U npedidazams CIOCOObl 3allUThI
OT HEE;

— Kaaccugpuyuposams HEOPraHUYECKUE U OPTraHUYECKUE BEUIECTBA;
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— Xapaxmepu3oeams OOIINE XUMHUYECKHE CBOMCTBA BaKHEHIIMX KJIACCOB HEOPraHWYECKUX W OPraHUYECKUX COCIUHEHUU B
IUTaHE OT OOLIETO Yepe3 0COOEHHOCTh K €IMHUYHOMY;

— UCNnonb306amb 3HAKOBYIO CHUCTEMY XHMHYECKOIO S3bIKa JUIs OTOOpa)keHHsl cocTaBa (XUMHUYECKHe (OpMYJbl) U CBOMCTB
(XMMHUYECKUE YPABHEHMS) BEILIECTB;

— UCNONbL306amMb TIPABUIIA U HOPMBI MEXAYHAPOJAHON HOMEHKJIATyphl JJIsl Ha3BaHWUU BEUIECTB MO (GopmysaM U, HA000pOT, i
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJI COETMHEHUM 110 UX HAa3BaHUSIM;

— 3Hamb TPUBUAJIbHBIE HA3BAHUS BaKHEHIINX B OBITOBOM OTHOIIEHUH HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB;

— Xapaxmepu3o6amb CBOMCTBA, NOJIyYCHHE U NPUMEHEHUE BAKHEHIIMX MPEACTABUTENIECH KIACCOB OPraHMYECKHUX COEIMHEHMM
(aJIKaHOB, AJKEHOB, AJKHHOB, AJKaJUEHOB, APOMATUYECKHX YIJIEBOJOPOAOB, CHUPTOB, ()EHOJIOB, albAETUIOB, MPEAEIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT, CJIOKHBIX B(i)I/IpOB " JXUPOB, YITICBOAOB, AMHUHOB, aMI/IHOKI/ICJ'IOT);

- yCmaHasnueams 3aBUCUMOCTh DKOHOMHUKH CTPaHbI OT JOOBIYH, TPAHCIIOPTUPOBKU U MEPEepPabOTKH YITIEBOIOPOIHOTO CHIPHS
(et u mpupoaHOTO raza);

— DKCIIEPUMEHTAIILHO 100meEepicoams COCTaB U CBOMCTBA BAXKHEUINIUX MPEJCTABUTEICH U3YUEHHBIX KJIACCOB HEOPTaHUUECKUX
U OPTaHMYECKUX BEIIESCTB C COOMIOACHUEM IMPaBUJ TEXHUKH O€30MACHOCTH i PAOOThI C XMMHUYECKHMMH BEIIECTBAMH U
1abopaTopHBIM 000PYIOBAHHEM;

— Xapakmepu308ams CKOPOCTh XUMHYECKOH peakiny 1 e€ 3aBUCUMOCTh OT Pa3INYHbIX (haKTOPOB;

— Xapakmepu308ams XAMUYECKOE PaBHOBECHE U €TO CMEIICHNUE B 3aBUCUMOCTH OT PAa3JIMYHBIX (PaKTOPOB;

— npou3eo00ums PACYETHl MO XUMUYECKUM (OpMysiaM M YpPaBHEHHUSM Ha OCHOBE KOJUYECTBEHHBIX OTHOIICHUN MEXTY

Y4aCTHUKaAMHU XUMHWYCCKHUX peaKuHﬁ;
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— cobniodamy TIpaBUIIa IKOJIOTMUYECKOM OE30MacHOCTH BO B3aMMOOTHOIIECHHUSX C OKpYXKAaIOLIEH Ccpelod mpu OOpalieHUH ¢
XUMUYECKHMHU BEIIECTBAMU, MaTepragaMu U IMPOLECCAMH.

Bovinycknuk na 6a3060m ypoene nojiyuum 603MO0NCHOCHIb HAYYUMbCA:

— UCNONb306amMb METOMBI HAYYHOTO MO3HAHUS MPHU BBITOJHEHUH MPOEKTOB U YYEOHO-UCCIEAOBATENbCKUX 3a7a4 XUMHUECKOM
TEMAaTHUKH;

— NPO2HO3UPOB8AMb CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB HA OCHOBE aHAJIOTUH;

— HNPO2HO3UpOo8amsb TEUEHHE XMMHMUYECKHX IPOLIECCOB B 3aBUCUMOCTH OT YCJIOBUN MX IMPOTEKAaHUS M Ipeiararb CIOCOObI
YIPaBJICHUS dTUMU IPOLIECCAMU;

— ycmanaeiueams B3AUMOCBSA3M XHMHHM C TpPEAMETaMHM TyMAHUTApPHOTO LHKJIA (SI3bIKOM, JIMTEpaTypod, MHPOBOM
XyJI0’)KECTBEHHOU KYJIBTYPOil);

— packpwiéams Pojab XMMUYECKUX 3HAHUN B OynyIIe MpakKTUUYeCKON AesTENbHOCTH;

— pacKpwiéamp PojIb XMMUYECKUX 3HAHUW B (POPMUPOBAHUM HUHIUBUAYaTbHOU 00pa30BaTEIbLHON TPAEKTOPHH;

—  NpOocHO3Upo6amb CHOCOOHOCTh HEOPTraHMYECKMX W OpPraHMYeCKHX BELIECTB IMPOSBIATh OKHUCIUTENbHBIE W/WIK
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENIEHEH OKUCIEHUS JIEMEHTOB, 00pa3yroINX UX;

— apeymenmupoéams €IUHCTBO MHUpPA BEUIECTB YCTAHOBJICHUEM TI'€HETUYECKOW CBSI3M MEXKAY HEOPraHW4YeCKUMU U
OpraHUYECKUMH BELIECTBAMU;

— g1ademb XUMUYECKUM SI3bIKOM 11 0OOTaIeHUs CJIOBAPHOTO 3araca 1 pa3BUTHUS PEUU;

— Xapaxmepu306ams CTAHOBIICHUE HAYYHOW TECOPHUM HA NMPUMEpPE OTKPBITUA [leprnoamyeckoro 3akoHa U TEOPUM XUMHUYECKOIO

CTPOCHUSA OPIraHNYCCKUX BCUICCTB,
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— KPUTUYECKU OMHOCUMbCA K TICEBJOHAYYHON XUMUYECKOM HH(OPMAIIUH, TTOTy9aeMOi U3 Pa3HbIX HCTOYHUKOB;
— nouumams TI00aNbHBIE TPOOJEMBI, CTOSIIME IEpPEel YEIOBEUECTBOM (SKOJOTHYECKUE, DHEPIETUUYECKHUE, CHIPHEBBIE), U

npeonazams MyTH UX PELICHUS], B TOM YUCJIE U C TTIOMOIIbIO XUMHUH.

Conep:xkanne kypca 10—11 kinaccoB. ba3oBblii ypoBeHb

ConepxaHue Kypca XapakTepH3yeTcs ILEJOCTHOCTbIO M CHCTEMHOCTBIO YYEOHOro MNpeaMeTa, Ha OCBOEHHE KOTOPOIO
OTBEJICHO >KECTKO JTMMUTHUPOBAHHOE yueOHOE BpeMsl.

[TepBas yacTh Kypca (10 ki1acc) mocssieHa OpraHM4ecKUM CoeMHEHsIM, a Bropas (11 kiacc) — oOrelt Xumum.

CtpyKTypHpOBaHHE Kypca OpraHUYe€CKOM XUMUH OTPEEAETC UACIMU TEOPUU PA3BUBAIONIETO 00yUeHUs DIIbKOHUHA U B.
B. JlaBpi1oBa U CTaBUT LIENIbIO Pa3BUTHE YYAIIUXCS HEMPOPUIHHBIX MO OTHOIICHHIO K XMMHUHU KJIACCOB CPEJICTBAMU y4eOHOM
JTUCHUTUIUHBI.

10 knacc

[TorTOMy BHauasie paccMaTpuBalOTCS KpaTKWE TEOPETUYECKHE CBEACHHUS O CTPOCHUH, KiIacCHPUKAIMHM M Crocobax
(dhopMupoBaHUs Ha3BaHUM OPraHMYECKUX COCAMHEHUN, 00 0COOCHHOCTSAX MPOTEKaHUs OPTraHUYECKUX PEaKIMil B CPAaBHEHUU C
M3YYEHHBIMA B OCHOBHOH IIIKOJIE THUIIAMH XMMHUYECKUX PEAKIMU C Y4YaCTHUEM HEOpraHudeckux BeulecTB. Ha HawanbHOM 3Tare
PACKpPBIBAIOTCS MPUYHMHBI MHOTOOOPa3usi OpraHUYECKUX COCTMHEHUH.

Jlanee paccMaTpuBarOTCsl OCHOBHBIE KJIACCHI OPraHUYECKUX COEIMHEHUN — YIIIEBOJOPONIOB (AJIKAHOB, AJIKEHOB, JIMEHOB,
AJIKWHOB, apE€HOB) W HMX MPUPOTHBIX HCTOYHHUKOB (MPUPOIHOTO Ta3a, He(PTH M KAMEHHOTO YIVIsi). DTO TO3BOJIAET 3aKPEMUTh

OCHOBHBIE TTOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS OpraHnyecKux coennHenuii A. M. bytneposa.
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3areM CBElIEHHS O 3aBUCHUMOCTH CBOMCTB OPraHMYECKHX COCIMHEHUN OT UX CTPOCHHUS Pa3BUBAIOTCS MPU PACCMOTPEHUU
KJIACCOB KUCIIOPOJICOIEPKAIIMX COCIMHEHUN (CIUPTOB, (peHOJIa, aJIbJIETU0B, KAPOOHOBBIX KUCIOT, CIOXKHBIX 3(UPOB, KUPOB U
YIJIEBOJIOB) M a30TCOAEPKAIINX OPTaHUICCKUX COCTMHCHUH (aMUHOB, aMUHOKHUCIIOT, OSJIKOB U HYKJICHHOBBIX KHUCIIOT).

Wnero nenemnonaranus, T. €. OTBETa Ha BOIIPOC O POJIM OPTraHMYECKON XMMHUHU B dKU3HU COBPEMEHHOTO 00I[EeCTBa, peaqnu3yeT
3aKJIIOUMTENbHAS TaBa Kypca «OpraHuyeckas Xxumus v oOiiectBo». B Hell oOywaroiuecst 3HAaKOMSITCA C TAKMMHU Ba)KHBIMU B
MPAKTUYECKOM U OMOJIOTHYECKOM OTHOIIICHUH BEIIECTBAMM M MaTepuajaMu, KakK MIacCTMAcChl U BOJIOKHA, ()ePMEHThI, BUTAMUHBI,
TOPMOHBI U JIEKAPCTBA, a TAKXKE C TOCTHKEHUSIMH OMOTEXHOJIOTHUH.

11 xmacc

Nneu Teopuun pa3BUBarOLIEro 00y4YeHUsI TOJOKEHBI U B OCHOBY Kypca o0I1iel XuMuu. Y CTaplIeKIaCCHUKOB (hOopMUpyeETCs
LIEJIOCTHOE TPEJCTABICHHE O XWUMHUYECKON HayKe M XUMHUYECKOM IPOMU3BOJICTBE, a TAKXKE O €IMHOW €CTECTBEHHO-HAyYHOU
KapTUHE MUPa, B KOTOPOU XUMHUECKasi KapTHHA MUpPa SBJIETCS €€ HEOTHEMIIEMOMN YacThIO.

B kypce oO1iieit XxumMuy BHa4ase yqaluecs 3HAKOMSITCSI TTOCICAHUMU TOCTHXKCHUSIMUA B 00JIaCTH M3YyUYECHUS aTOMa, Y3HAIOT
O COBPEMEHHBIX METOJ[aX IMO3HAHMsS CTPOCHHS aToMa, YIITyOISIFOT U PaCIIUPSIOT 3HaHUS, MIOJTYUYCHHbBIE B KypCce OCHOBHOM IITKOJIBI,
O CTPOCHHMH aToMma M BellecTBa Ha ocHoBe [lepuonnueckoro 3akoHa u Ilepuonuueckoii cucremsl [[. . MenneneeBa, 00 o0Omumx
CBOMCTBaX KJIACCOB OPTaHUYECKUX M HEOPTaHUYECKUX COCAMHEHUH (KUCIIOT, OCHOBaHHWM, aM(pOTEPHBIX COCAMHEHHI) B CBETE
TEOPUHU DJICKTPOIUTUYECKON AMCCOIMAIMM W TMPOTOHHOM Teopuu. Jlamee paccmarpuBaeTcs KiaccUpUKAIUA XUMHUYECKUX
peakiuii B OpPraHMYECKOM M HEOPraHMYEeCKOM XWUMHUU. 3aBeplIacT KypC 3HAKOMCTBO CTapIICKJIACCHUKOB C IMEPCIEKTHBAMHU
Pa3BUTHS XMMUYECKOM HAyKd M XMMHUYECKOTO IMPOHM3BOJICTBA, C MPOOJIEeMaMH OXPaHbl OKPYXKAIOMICH CPeabl OT XUMHUYECKOTO

3arpsA3HCHUA U IYTAMU UX PCIICHUSA.
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Conepxanne kypca. 10 kaacc. ba3oBblii ypoBeHb
Teopusa cmpoenusn opzanuveckux coeounenuii A. M. Bymneposa. Ilpeomem opeanuueckon xumuu. OpeanHuuecKkue
gewjecmea: NpupooHvle, UCKyccmeenHvle u cunmemudeckue. OcobenHocmu cocmasa u CmpoeHusl OpeaHudecKux 8euecms.
Bumanuszm u eco kpax. [lonsmue 06 yeneso0opodax.
OcHOBHBIE 10JIOKEHUSI TEOPUN XUMHYECKOro ctpoenus byrieposa. BanentHocTs. CTpyKTypHBIE (POPMYIIBI — IOTHBIE
u cokpaméunasie. [Ipocteie (oguHapHBIC) U KpaTHbIC (ABOMHBICE W TPOWHBIE) CBsi3U. M3oMepsl u u3omepus. B3aumuoe
BIIMSIHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. HexkoTopple 00IIME€ XUMUYECKHE CBOWCTBA OPraHUYECKUX BEIIECTB: HX TOPEHHE, IUIABICHUE H
oOyrmuBanue. Mogenu (IIapocTepKHEBbIE U OOBEMHBIE) MOJIEKYJI OpPraHWYECKUX COCIMHEHUN PAa3HBIX KIIACCOB.
OnpeneneHue 3IEMEHTHOTO COCTaBa OPraHMYECKUX COETMHEHUN.
Jlabopamopnwie onvimot. VI3roTOBIEHNE MOJIENIEN OPraHUYECKUX COCIUHECHUM.
YriieBoaopoabl M UX MPUPOAHbIE HCTOYHUKHU
IIpenenbHbie yrieBoaopoabl. Ankanbl. Onpenenenue. ['omonornyeckuil psja ankaHoB U ero oOmas ¢popmyna. CTpykTypHas
nomepus yniepogHou unenu. Pagukanel. HoMenkiarypa ankaHoB. XMMHMYECKHME CBOMCTBA aQJIKAHOB: TOPEHHUE, PEaKLUU
3aMelleHust (raJoreHMpOBaHUE), peaKus pa3aoKeHUsl METaHa, peakius JeruApUPOBAHUS dTaHA.
HenpeneabHble yrineBogopoabl. AJikeHbl. DTuiieH. [oMmonornueckuit psan ankeHoB. Homenknarypa. CTpyKTypHash U30oMepus.

HpOMI)IIHJ'IeHHOG IMOJIYUYCHHUC QAJIKCHOB: KPCKHHIT H JACTHUAPUPOBAHHC AJIKAHOB. PeaKHI/IH ACTUJpaTalliid 3TaHOJIa, KakK
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71a00paTOPHBINA CIIOCO0 MOTYYeHHs 3TUIeHA. Peakiinu mpucoeAnHEHNUs: THApaTalus, THIPOraloreHHpOBaHNe, TaJJOTeHUPOBAHHE,
nonuMepusanu. [Ipasnno MapkoBHukoBa. OkuciaeHue alkeHoB. KauecTBeHHbIE peakiMy Ha HENIPEACIIbHBIE YIIIEBOAOPOBL.
Aakanuennl. Kayuykm. Homenknarypa. CompsokéHubie nuensl. byrtaamen-1,3, wm3onpen. Peaxumst JleGenea. Peakium
MIPUCOEIMHEHU alIkaueHoB. Kaydykn: HaTypasibHbII, CHHTeTHYEeCKHE (OyTaIneHOBbIN, N30NPEHOBbIN ). BynkaHnn3anus kaydyka.
Pe3una. D00HMUT.

AuxkuHbl. O01Iast XapakTepUCTHKa roMmoioruyeckoro psaa. Crnocodsl 00pa3oBaHUs HAa3BaHUN aJIKWHOB. XMMHUYECKUE CBOMCTBA
alleTUJIEHA: TOPEHUE, PEAKIINY PUCOETMHEHUS: THIPOraJoreHMpOBaHue, TaJloreHupoBaHue, ruparanus (peakuus Kydeposa), —
€ro IOoJIy4YeHHEe U PUMEHEHNE. BUHUIXIJIOPUA U €T0 MOJMMEPU3ALHs B ITOJIUXJIOPBUHHUIL

Apenbl. beH301, Kak IpeICcTaBUTENb apOMaTHYECKUX YIIIEBOAOpon0oB. CTpOEHHE €ro MOJEKyJIbl W CBOWMCTBAa (pU3MUYECKHE U
XUMHUYECKHE CBOMCTBA: TOPEHUE, PEAKLIMU 3aMEIIeHNs] — rajoreHnpoBaHue, HUTpoBanue. [lomyuenue u npumeHeHue OeH3oa.
IIpupoansbiit M monyTHbINA ra3pl. CoctaB npupoaHOro ra3za. Ero Haxoxaenue B npupoae. [IpenmyiiecTBa npupogHOro ra3za kak
TOIUIMBA. XUMHUUYECKas nepepadoTKa NPUPOJHOTO ra3a: KOHBepcus, nupoau3. CHHTe3-ra3 u ero NpuMeHEeHHE.

[TonyTHbIe Ta3bl, ux cocTaB. [lepepaboTka momyTHOTO raza Ha (GpakIMK: CyXOH a3, IpoIaH-0yTaHOBasi CMECh, Fa30BbIil OCH3MH.
Hed1b 1 ciocoOs1 eé nepepadorku. CoctaB HedTH U €€ nepepaboTKa: neperoHka, KpekuHr, pudopmMuHr. HedrenpomykTel U ux
nonyyeHue. [lonstue 06 okraHoBOM ymciie. XUMHUECKHE CIIOCOObI MOBBIIIEHUS KauecTBa OCH3MHA.

KamMennbiii yroib u ero mepepadorka. KokcoBaHME KAMEHHOIO YIS M €ro IMPOAYKTHI: KOKCOBBIM Ta3, aMMHaudHas BOJA,
KaMEHHOYTOJIbHAs CMOJIa, KOKC. ['a3udukanus KaMeHHOTO yIJIs.

Hemoncmpayuu. I opeHre NpenenbHbIX U HENPEIEIbHBIX YITIEBOAOPOIOB: METaHa, 3TaHa, alleTWIeHa. KaueCTBeHHbIE peaklnu

Ha HCIIPCACIBbHLIC YITICBOAOPOAbI: O6CCHB€‘II/IB3.HI/IC 9TUJICHOM H allCTHUJICHOM PACTBOPOB IICPMaHIraHaTra KaJinusd U 6p0MHOI>i BOJBI.
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OtHomieHne OeH3oMa K 3THUM OKHcIuTensMm. Jlerunpparauus stanona. ['maponus kapOupa kanbums. Komnexkuuu «Hedts u
HePTENPONYKTh», «KaMeHHBIN yroib ¥ MPOAYKTHI €ro nepepadoTkmny», «Kayuyku». Kapra nonesusix uckonaemsix PO.
Jlabopamopnute onvimusl. OOHapyXeHUE MTPOAYKTOB rOpeHUs cBeun. MccnenoBanue CBOMCTB KaydyKOB.

Kucaopoa- n azorconep:xaiue opraHnyecKkue coeAMHeHHUs

Oaxnoaromubie cnuprhbl. Onpenenenue. @OyHKIMOHAIBHAS THUIPOKCWIBHAs TIpynna. [oMosormyeckuii psii IpeneiabHbIX
OJTHOATOMHBIX cIUPTOB. M30Mepusi monoxeHus: PyHKIIMOHAIBHOU rpymmnbl. BogoponHas cBsa3b. XUMHUYECKUE CBOWCTBA CIIUPTOB.
Anbneruanasa rpynna. Peakuus srepuduxaiuu, cioxssle 3¢upsl. [Ipumenenue cnuptoB. [[eficTBUE METHIIOBOTO U 3TUIIOBOIO
CIIMPTOB Ha OPraHU3M YEJOBEKa.

MHoroaroMHbie CHUPTHI. DTUJICHITIMKOIb, KaK MPEICTABUTEIb ABYXaTOMHBIX W IJIMUEPHUH, KaK MPEACTaBUTEIb TPEXATOMHBIX
cnuptoB. KauecTBeHHast peakliys Ha MHOTOATOMHbBIE CIIMPTHI, UX CBOICTBa, NoylydeHue U npuMeHeHue. [lonstue 06 antudpuzax.
®enoa. CrtpoeHue, MojydeHue, CBOMCTBa U npuMmeHeHue (enona. KadecTBeHHble peakuuu Ha (eHon. B3aumHoe BiusiHUE
aTOMOB B MoJIeKyse ¢heHoa.

Aabpernibl M KeTOHbl. PopManbpAeruJl W aueTAIbACIHJ, Kak MPEACTABUTEIN aJbJACTHI0B, COCTAB MX MOJEKYI.
OyHKIMOHANbHAs KapOoHWibpHas rpynna. KadecTBeHHble peakuuu Ha anpaeruabl. CBONCTBA, MOJNyYeHHE M TNPUMEHEHHE
dbopmanbaeruia u aneranpaeruaa. Peakiuu nonukonaencanuu aias popmansaeruia. [lonarue o ketoHax Ha MpuMepe aleToHa.
KapGoHoBbie kuca0Thl. ['OMOMOTMYECKUN psA MPEAETHHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKHpHBIE KapOOHOBBIC
KHUCJIOTbl. XMMUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. [TonydyeHue u npuMeHeHrne MypaBbUHOM U YKCYCHOM KUCJIOT.

Caoxubie 3pupsnl. Kupbl. Peakims stepuduxaruu. Croxubsie ddupbl. Kupbl, uX cocTaB W TUAPOIN3 (KUCIOTHBIA U

niesiouHoi ). Meina. I'uapupoBanue KUpoB.
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YraeBoabl. YreBoasl. MoHocaxapuabl. [nioko3a kak anpaerugocnupt. CopOut. MOJTOYHOKHUCIOE U CIUPTOBOE OpOXKEHUE.
®orocuntes. ucaxapuapl. Caxaposa. [lonucaxapuapl: Kpaxmail, LEJUTI0I03a.

AMuHBbI. AMUHOTpynna. AMUHBI TIpefeabHble U apomarnyeckue. AnnnuH. [lonyyenue amuHoB. Peakius 3unnHa. Xumudeckue
CBOMCTBA Y NPUMEHEHNUE AMHUHOB.

AMMHOKHCJI0TBI. AMUHOKHCIIOTBI, COCTaB UX MOJIEKY/ U CBOMCTBA, Kak aM(OTEpHBIX OpraHUYECKUX COCAUHEHMUM. [ THIMH, Kak
IIPEACTABUTENb AMUHOKHCIIOT. [lomyyeHne noauneTn1oB peakuruen noaukonaeHcanny. [lonsitue o nentuaHou CBs3N.

Beaku. CtpoeHne MojeKkyn OelKOB: MepBUYHAs, BTOPUYHAs U TPETUYHAs CTPYKTypbl. KauecTBeHHBIE peakuu Ha OENKd, MX
TUJIPOJIN3, IEHATypalust U OHOJIOrHYecKre (PyHKIUU.

Hemoncmpayuu. llonydeHue anbIETUIOB OKUCIECHHEM CHupToB. KadecTBeHHas peakuuss Ha MHOTOATOMHBIE CITAPTHI.
3aBUCHMOCTh PACTBOPHMOCTHU (peHOJIA B BOJIE OT TeMIiepaTyphl. B3anmopelictBue ¢ 6pomHoii Bogoit u xinopuaom xenesa(lll), kak
KaueCTBEHHbIE peakuuu Ha QeHos. Peakuuu cepeOpsHOro 3epkaja M CO CBEXenodydeHHBIM rujapokcuaom meau(ll) mpu
HarpeBaHUM, KaK Ka4eCTBEHHbIE pEaKUuu Ha anbaeruibl. OOpa3lbl MypaBbUHOW, YKCYCHOM, MaJbMUTUHOBOM M CT€APUHOBOM
KHCJIOT U MX PACTBOPUMOCTb B BOZE. AJIBJETMIHBIE CBOWCTBA M CBOMCTBA MHOI'OAaTOMHBIX CIMPTOB DIIFOKO3bl B PEAKLUU C
rugpokcunom mMenu(ll). Unertudukanms kpaxmaina. KauecTBeHHBIE peakIiuy Ha OCIKH.

Jlabopamopnusie onvimpl. CpaBHEHHE CKOPOCTH MCHAPEHMs BOJABI M 3TaHONA. PaCTBOPMMOCTh IMIMLEpUHA B BOJE. XUMHUECKUE
CBOICTBa YKCYCHOM KHCIJIOTBI. OmnpezesieHne HEeNpeAebHOCTH pacTUTEIbHOr0 Macia. MaeHnTudukanus kpaxmana B HEKOTOPBIX
MPOYKTax nutanus. M3rotoBneHne KpaxMajibHOTO KieicTepa. M3roToBiieHre MoeNield MOJIEKY)I aMUHOB. M3roTOBIIEHME MOZIENN
MOJIEKYJIbI TIIMIIMHA.

Ilpakmuueckan padoma. Vinentudukanus OpraHu4eCKUX COSAMHEHHM.
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Oprannyeckasi XuMusi 4 001IECTBO

Buorexnonorusi. Ilepuoasr e€ pasButusa. Tpu HampaplieHHs OMOTEXHOJIOTHMW: TeHHas (WJIM TeHEeTUYeCKas) WHXKCHEpHUs,;
KJICTOYHAsT WHXXEHEpHs; Owonormdeckas umkeHepus. [eHernueckn moaubuimpoBandbsie opranu3mbl (I'MO) u TpaHCTeHHAs
npoaykius. Kimoruposanue. IMMoOmm3oBaHHbIe (PEPMEHTHI 1 X IPUMEHEHUE.

Honumepsl. Knaccudukarmus nomumepoB. MickyccTBeHHBIE TOJMMEPHI: LIEITYION I, alleTaTHBIA MIENIK, BUCKO3a, HeJIT0(aH.
CunreTnyeckue mojumMepsnl. [lonumepusaius U MOJUKOHACHCAILIMS, KaK CIOCOOBI MOJTY4YEHHsS MOIuMepoB. CHHTETUYECKHUE
kayuyku. [lomuctupon, TeduioH W TOJMBHHUIXJIOPUI, KaK MpeacTaBuTeau IutactMacc. CHHTETHYECKHE BOJIOKHA: KarpoH,
HAWJIOH, KEBJIAP, JIABCAH.

Jemoncmpayuu. Konnekuun KayqyKoB, IJIACTMACC, CAHTETUYECKUX BOJIOKOH M M3JeIUK U3 HUX. DEPMEHTATUBHOE PA3JIOKEHHE
MIePOKCH/Ia BOAOPO/Ia ¢ MOMOIIBIO KaTada3bl CBEXKEHATEPTHIX MOPKOBU UJTM KapTOders.

Jlabopamopnuie onvitmot. O3HAKOMIICHHUE C KOJUICKIUSMH Kay4yKOB, IJIACTMACC U BOJIOKOH.

Ilpakmuueckasn padoma. PacniozHaBaHUE IJIACTMACC U BOJIOKOH.

Coaepxanne kypca. 11 kinacc. ba3oBblii ypoBeHb
CrtpoeHue BeliecTB
OcHoBHbBIE CBeJleHUs1 0 cTpoeHuu atomMa. CTpoeHHE aroma: COCTaB siipa (HYKJIOHBI) U 3JIEKTpOHHas oOosiouka. [lonstue o6
n3otomnax. [ToHITHE 0 XUMUYIECKOM AIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJTMHAKOBBIM 3apsA0M sapa.
IHepuogunueckass cucrema xumuuyeckux 3JjiemeHroB /. U. MeHngeneeBa B cBeTe CBeTe Y4YeHHS] O CTPOCHHMH aToMa.

dusnveckuii cMbica npuHsATod B Tabmuie . Y. MeHneneeBa CUMBOJIMKH: TOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMEpa Nepuoja 1
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HoMepa rpymibl. [loHsATHE O BaldeHTHBIX 3AneKTpoHax. OTOOpakeHHE CTPOCHUS SIEKTPOHHBIX O0OJOYEK aTOMOB XMMHUYECKHX
AIIEMEHTOB C TTOMOIIBIO AIEKTPOHHBIX U 3JIEKTPOHHO-Tpaduueckux Gopmy.

OObsicHeHUE 3aKOHOMEPHOCTEI H3MEHEHHSI CBOMCTB JIEMEHTOB B MEPUOIaX U TPYIAX MEPUOJUIECKON CUCTEMBI, KaK CIe/ICTBUE
UX 3JIEKTPOHHOIO CTPOCHHUSI. DIIEKTPOHHBIE CEMENCTBA XMMUYECKUX 3JIEMEHTOB.

CpasHenue Ilepuoguyeckoro 3aKkoHa M TEOPUM XUMHYECKOI0 CTPOEHHS HA PrI0COCKOIl OCHOBE: TTPEATNIOCHUIKN OTKPBITHS
Ileproanueckoro 3akOHa M TEOPUM XMMHYECKOTO CTPOEHUS OPTraHWYECKUX COCAUHEHHU; POJIb JIMYHOCTH B MCTOPUH XHMUM;
3HAQYEHUE NPAKTUKU B CTAHOBICHUH U PA3BUTUUA XUMHUUECKUX TEOPUH.

HNonnas xumMu4yeckasi CBA3b U HOHHbIe KPUCTAJUINYEeCKUe peméTku. KaTnoHbl M aHMOHBL: UX 3apsAlbl U KJIacCUPHUKAIMS 110
COCTaBy Ha MpocThie U cloxkHbIe. [IpencraBurenu. [loHsTre 00 HOHHOM XMMUYECKOH CBsi3U. MIOHHAs! KpUCTa/UIMUECKasl peméTKa
U pU3NYECKUE CBOMCTBA BEUIECTB, OOYCIOBICHHBIE 3TUM CTPOCHHUEM.

KoBajieHTHasi xuMu4ecKasi CBsI3b. ATOMHbIC M MOJIEKYJISIPpHbIe KPHUCTAJUIMYeCKHe pemléTku. [loHsATHE O KOBaJEHTHOMU
CBA3U. JJNEKTPOOTPULIATENIBHOCTD, HENOJIIPHAS. U TOJISIPHAST KOBAJIEHTHBIE CBS3U. KpaTHOCTh KOBAJIEHTHOW CBA3U. MexaHU3MBbI
00pa30BaHUs KOBAJIEHTHBIX CBs3€i: OOMEHHBINH M JOHOPHO- aKIenTOpHbIN. [lonsspHOCTh MOJNIEKYIIbI, KaK CIIEACTBHE MOJIIPHOCTU
CBA3M M T€OMETPHUM MOJIEKYJbl. KpHcTamnueckne pemeTkd C dTUM THUIIOM CBS3U: MOJIEKYJISIpHbIE W aroMHble. Dusnyeckue
CBOIMCTBa BELIECTB, 00YCIIOBIECHHbIE TUIIOM KPUCTANIMYECKUX PEHIETOK.

Mertajuinyeckasi c¢Bs3b. [IoHATHE O METAUIMYECKOW CBSI3M U METAJUIMYECKUX KPUCTAILUIMYECKUX pelérkax. duzndeckue
CBOMCTBAa METAJUIOB Ha OCHOBE MX KPUCTAUIMYECKOrO CTpoeHus. [IpuMeHeHne meTaisioB Ha OCHOBE UX CBOWMCTB. UEpHble U

OBCTHBIC CIIJIABBI.
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BonoponHas xumMuuyeckasi CBsI3b. MeEXMOJNEKyaspHas W BHYTPUMOJEKYISpHAas  BOIOPOAHBIE CBS3U. 3HAYCHHE
MEXMOJIEKYJIIPHBIX BOJLOPOIHBIX CBA3EH B IIPUPOJIE U )KU3HU YEIIOBEKA.

HHonumepsl. [lonyyeHne noIMMeEPOB PEAKIUAMU OJIMMEPU3ALIMY U TTOJTUKOHACHCAMN. BaxkHeNmMe mpeacTaBUTENN III1aCTMAace
Y BOJIOKOH, UX TIOJy4Y€HHE, CBOMCTBA U NpUMeHeHHe. [[oHATHE 0 HEOpraHMYECKUX MOJUMEPaxX U UX MPEACTABUTEIH.
JMucnepcHbie cucreMsl. [loHATHE 0 MUCcHepcHON (pa3e U JUCIIEPCMOHHOM cpese. ArperarHoe COCTOSIHUE pa3Mep dacTull ¢asbl,
KaK OCHOBA JUIsl KJIacCU(UKALMK TUCIEPCHBIX CUCTEM. DMYJIbCHH, CYyCIIEH3UHU, a3pO30JIM — TPyl IPyOOAUCHEPCHBIX CUCTEM,
UX TPENCTABUTENW. 30U M TeId — TPYIIbl TOHKOAMCIEPCHBIX CHUCTEM, MX MpeacTtaBuTenu. [IoHATHE O CcuHepe3uce u
KOAryJIsiLHH.

Jemoncmpayuu. llepuonnueckoit cucteMbl xumudeckux anemeHToB . . MenaeneeBa B paznuuHbix Gpopmax. Moziesnb HOHHON
KPUCTAJUIMYECKOM PEIIETKM Ha MPUMEpPEe XJIOpUAA HaTpus. MHUHEpasbl C 3TUM TUIIOM KPUCTAUIMYECKON PEHIETKOW: KaJIbIIWT,
raiauT. Moaenu MoJeKyJIIpHOW KPUCTAJUIMYECKOM PEIIETKH Ha MPUMEPE «CYXOTO JIbAAa» WX MOJa U aTOMHOM KPUCTAILINYECKON
pemIETKM Ha IpUMepe aiMasa, rpadura uiau kBapua. Moaenb MoOJspHOro o0béma raza. Monenu KpUCTaUIMYECKUX PEIETOK
HEKOTOpBIX MeTaysioB. Komiekiun 00pa31oB pa3aMuHbIX AUCTIEPCHBIX cucTeM. CHHEpe3UC U Koaryssiusl.

Jlabopamopnwie onvimasl. KoHCTpynpOBaHUE MOAEIN METAUIMUYECKOM XMMHUUYECKOM CBA3U. [lomydeHne KOJIOMIHOTO pacTBOpa
KypUHOTO OejiKa, MCCIIEOBAHUE €ro CBOWCTB C TOMOINBIO JIa3epHOM YyKa3Ku W NIpOBEACHHE ero naeHarypauuu. llomydyenue
AMYJIBCUU PACTUTEIHLHOTO Macia M HaOmofaeHue 3a e€ paccioeHueM. l[lomydyeHue CycneH3MM «HU3BECTKOBOTO MOJIOKa» H
HaOJIIO/IeHUE 32 €€ ceIMMEeHTaIeN.

XuMHUYeCKHE peakunu
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Kinaccupukanus XuMudecKuX peakumid. AJUTOTponm3aius 1 U30MepHu3alns, Kak peakiuu 0e3 W3MEHEHHUs COCTaBa BEIIECTB.
Amnorporust U e€ npuuuHbl. Knaccudukaius peakiuil 1Mo pa3iMyHbIM OCHOBAaHMSIM: IO YMCIY U COCTaBy pPEareHTOB U
MIPOAYKTOB, TI0 (pa3e, Mo MCIOIB30BAHUIO KaTaanu3aropa Wik GpepMeHTa, mo termoBoMy 3ddekry. TepMoxuMudeckue ypaBHCHUS
pEaAKLIHA.

CkopocTh xuMHYeCKHX peakuuil. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHYECKHX PEAKIMN: MPUPOAA pEearupyromux
BEIIECTB, TEMIIEPATYpa, IJIOMIAAb UX CONPUKOCHOBEHHUS PEArMPYIOIINX BEIIECTB, UX KOHIICHTPALMs, MPUCYTCTBUE KaTaau3aropa.
[Tonsitue o karanuze. MepMEHTHI, KaK OWOJIOTMYECKHE KaTaiu3aropbl. IHTHOUTOPHI, KaK «aHTOHHUMBD) KaTalu3aTOpOB U HX
3HAUYCHUE.

XuMuvecKkoe paBHOBecHe U CIOCOObI ero cMemeHusi. Kinaccudukanus XuMHUUECKUX PEaKIUi MO MPU3HAKY WX HaIlpaBICHUS.
[Tonsitue 00 oOpaTUMBIX peakiuax U xumMuueckoMm paBHoBecud. [Ipunnun Jle-Illarenbe u cnocoObl cMEIIEHUS XUMUYECKOTO
paBHOBecHs. OOIast XapaKTepUCTHKA peaKIMii CHHTe30B amMuaka u okcuaa cepbl(VI) u paccMoTpeHne yCIIoBUH CMEIICHUS UX
paBHOBECHS Ha MTPOU3BOJICTBE.

I'mapoaus. OOpaTtuMeblii 1 HEOOPATUMBIN TUIPOIU3BL. [MAPONIM3 coneil u ero Tumbl. [ WaAPOIN3 OpraHUYeCKUX COCIUHEHUN B
KUBBIX OPTaHU3MOB, Kak OCHOBa 0OMeHa BeliecTB. [loHaTre 00 sHEepreTHYeckoM OOMEHE B KJIETKE U POJIM TUIPOJIM3a B HEM.
OKHCIUTEIBbHO-BOCCTAHOBUTE/IbHbIe peakunu. CTeneHb OKHUCIECHHS W e€ ompejesneHre 1o (opMmyliaM OpraHMYeCKUX U
HEOPraHMYEeCKUX BEUIECTB. DJIEMEHTHl M BEIIECCTBA, KAK OKHUCIUTEIN U BOCCTAHOBUTENU. [IoHATHE O mpoleccax OKUCIEHUS U
BoccTaHOBjIeHUsA. COCTaBJICHHE YPABHEHUN XUMUUYECKUX PEaKIMil HA OCHOBE AJIEKTPOHHOIO OajaHca.

JIEKTPOJIN3 PACILIABOB M PACTBOPOB IEKTPOJUTOB. XapaKTEPUCTUKA DIIEKTPOJIN3a, KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOIO

nporecca. OCOOEHHOCTH INMEKTPOJIM3a, MPOTEKAIOIIETO B PACTBOpPaX 3JICKTPOIUTOB. [IpakTHyeckoe MpUMEHEHHE JICKTPOJIU3a:
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ITOJIyYEHHE TAJIOT€HOB, BOJOPO/IA, KUCIOPOAA, IIEIIOYHBIX METAJUIOB U IIEI0YEH, @ TAKKE aJTFOMUHUS 3JIEKTPOJIM30M PaCIIaBOB U
PacTBOPOB COSAMHEHUI 3TUX AJIEMEHTOB. [IoHATHE O raJIbBaHOIIACTUKE, TAIbBAHOCTETUH, pAQUHUPOBAHUU [IBETHBIX METAILIOB.
Jlemoncmpayuu. PacTBopeHue cepHOW KUCIOTHl U aMMHAYHON CENIUTPHI U (PUKCAIMSI TETJIOBBIX SBICHUHN JIJISl 9TUX MPOLIECCOB.
B3aumMopencTBus pacTBOPOB COJISIHOM, CEPHOM M YKCYCHOM KHUCJIOT OAMHAKOBOM KOHIIEHTPALMU C OJAWMHAKOBBIMU KyCOYKaMH
(rpanynamm) LMHKA U B3aUMOJECHCTBHE OJJMHAKOBBIX KYCOUYKOB Pa3HBbIX METAJUIOB (MarHus, IIMHKA, ’eJie3a) C paCTBOPOM COJISTHON
KHCJIOTBI, KaK MNpPUMEpP 3aBHUCHUMOCTH CKOPOCTHM XMMHUYECKHX PEAaKUUi OT MPUPOABl BeUIeCTB. B3aumopeilcTBME pacTBOPOB
THOCYIb(haTa HATPUS KOHLEHTPAIMU U TEMIEpaTypbl C PACTBOPOM CEPHOM KUCIOTHI. MOJEIMpPOBAHUE «KHUIISIIETO CIIOS.
Hcnonb3oBaHue HEOPraHMYECKUX KaTaau3aToOpoB (Coei keme3a, nou/a Kajius) U MPUPOIHBIX 00bEKTOB, COJIEPIKAIIINX KaTaaazy
(celpoe Msco, KapTtodens) Ui pas3lIoKEeHUs IMEePOKCHAA BoAopoAa. BzanmopeicTBUE LMHKA C COJIIHOW KHUCIOTOM HHUTPATOM
cepebpa, Kak MpPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOW peakuuid M peakuuu obOmeHa. KoHcTpyupoBaHue wmoaenu
anekTponuzépa. BugeopparmMeHT ¢ NpOMBIIIIEHHON YCTAHOBKH JIJISl TOJTYYEHHS AIFOMUHUSL.

Jlabopamopnuie onvimut. Vinnmoctpanus npaBuiia beprosie Ha mpakTUKe — MPOBEICHUE peakiuii ¢ 00pa3oBaHUEM OCajKa, ra3a
Y BOABL. [ eTepOreHHbli KaTaIn3 Ha PUMEPE Pa3IoKEHUs NEPOKCHIA BOAOPOIa B IPUCYTCTBUM AUOKCHIa MapraHua. CMmelieHue
paBHoBecus B cucteme Fe** + 3CNS™ « Fe(CNS);. McmbiTanne MHINKATOPAMH CPEIbl PACTBOPOB CONEH Pa3IMUHBIX THIIOB.
OKHCIIUTETFHO-BOCCTAHOBUTENIbHASI PEAKIUS U peakiiisd oOMeHa Ha MpuMepe B3auMojericTBUs pacTBopoB cynbdara menu(ll) ¢
KEJIE30M U PACTBOPOM ILEIIOUH.

Ilpakmuueckas padoma. PellieHre SKCIIEpUMEHTAIBHBIX 33/1a4 110 TeME « XUMHUYECKask PEaKius .

BemiecTBa 1 X CBOMCTBA
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Metanibl. Ou3nyeckue CBOKMCTBA METAIJIOB, KaK (DYHKIUS UX CTpoeHUd. JlelieHrne MEeTaljIoB Ha TPYIIbl B TEXHUKE U XUMHUH.
XVMMHUYECKUE CBOMCTBA METAJJIOB M ANEKTPOXUMHUYECKUN psia HampsikeHuil. [loHaTthe o MeTtaimorepMuu (aJIlOMHUHOTEPMUH,
MarHUeTEPMHUHU U Ip.).

Hemeraanbl. baaropoanbie rasel. Hemeraiuel  kak  okucnurenud. Hemeramnel KkKak — BOCCTAHOBUTENW.  Psap
AIIEKTPOOTpULIATENbHOCTH. IHEpTHBIE UM OJIarOpOHbIE ra3bl.

Kucaorsl Heopranuuyeckue u opraHudeckue. KucioTsl ¢ TOYKH 3pEHUS] aTOMHO-MOJIEKYISIPHOTO ydyeHus. Kucimorel ¢ Touku
3pEHUS TEOPUH AIEKTPOIUTUYECKON Aucconnanuu. KucioTel ¢ TOUKU 3peHus MPOTOHHOM Teopuu. OO0IIMe XUMUYECKUE CBOMCTBA
kucioT. Kinaccudukanus Kucior.

OcHoBaHMSI HeOPraHuvdeckre U oprannveckue. OCHOBaHUS C TOYKU 3PEHUS aTOMHO-MOJEKYISPHOrO ydyeHus. OCHOBaHUS C
TOYKH 3PEHUSI TEOPHUH DIEKTPOIUTHYECKON aucconuanuu. OCHOBaHHUS C TOYKH 3pEHUS] MPOTOHHOUW Teopuu. Kiaccubukanus
OCHOBaHHN. XMMUYECKUE CBOMCTBA OPraHUYECKUX U HEOPTaHUYECKUX OCHOBAaHMM.

AMdoTepHbie coeIMHEHHUs] HeOpPraHu4Yeckue M opraHuveckue. Heopranuueckue am@orepHble COCAUHEHHUS: OKCUIBI U
TUAPOKCUIBI, — UX CBOMCTBA U MojydeHue. AM(oTepHbIe OPraHMYeCKUe COSTMHEHUS Ha MpUMepe aMUHOKHUCIIOT. [lenTuabl u
MENTUHAS CBA3b.

Counu. Knaccuduxarmus coneit. JKEcTkocTh BoabI M ciocoObl €€ yctpanenus. [lepexon kapbonara B rujipokapOoHaT U oOpaTHO.
O6mue xumudeckue cpoiicTBa cojieh. Jemoncmpayuu. Komnexkuuss metamioB. Komneknust HemeTtamwioB. BzaumonelicTBue
KOHLICHTPUPOBAHHOM a30THOM KHCJIOTBI C MeAplo. Bcembllika TepMuTHOW cMecd. Benbllika 4€pHOro mnopoxa. BeitecHeHue

rajoreHOB U3 UX PACTBOPOB JAPYIMMH rajioreHamu. BzanmMozaencreue mapoB KOHUEHTPUPOBAHHBIX PACTBOPOB COJISIHOW KHUCIIOTHI U
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ammuaka («apiM 0e3 orHs»). [lomyueHne amMmuaka W U3y4€HHE €ro CBOMCTB. Pa3nuuHbie ciiydau B3auMOJICUCTBUS PacTBOPOB
COJIEW ATIOMUHMA CO MIEN0UbI0. [lomydeHne ECTKOM BOMBI U YCTPAHEHUE €€ )KECTKOCTH.

Jlabopamopnwvie onvimpl. llonydyeHue HEPACTBOPUMOTO THAPOKCHAA M €ro B3aMMOAEUCTBUE C Kuciaorou. Hccnemoanue
KOHIICHTPUPOBAHHBIX PACTBOPOB COJSTHOW M YKCYCHOM KHCJIOT KareJbHbIM METOIOM MpH MX pa3zbaBieHuu Boaou. [lomydenue
aM(pOTEpHOTO THAPOKCUAA U U3yUEHHUE €ro CBOMCTB. [IpoBeieHne KauecTBEHHBIX PeaKkuid MO OMPEAeSIEHUI0 COCTaBa COMH.
Ilpakmuueckan padoma. PenieHne SKCIIEpUMEHTANIBHBIX 3a7a4 10 TeMe «BelecTsa u ux CBOMCTBAY.

XuMHS ¥ COBPEeMEHHOEe 00111eCTBO

IIpousBoacreo aMMuaKka M MeTaHoJia. [IoHATHE 0 XUMUUYECKON TEXHOJIOTMUA. XUMUYECKUE PEAKIIMU B IPOU3BOJACTBE AMMHUAKA
u MeraHona. OOmas kimaccuUKaMOHHAs XapaKTEpUCTHKA pPEAKUUH CHHTE3a B IPOU3BOJACTBE 3THUX MPOAYKTOB. HayuHble
MIPUHLINIBI, JIEKAIME B OCHOBE MPOM3BOICTBA aMMHaKa U MeTaHoJia. CpaBHEHHUE 3TUX MTPOU3BOJICTB.

XuMHUYeCKasi TPAMOTHOCTh KaK KOMIIOHEGHT OOuIell KyJbTypbl 4eJoBeKa. MapKkupoBKa YIIAKOBOYHBIX MAaTEpHAIOB,
AIIEKTPOHUKH U OBITOBOM TEXHUKH, SKOJIOTMYHOIO TOBAPa, MPOAYKTOB MUTAHUSI, STUKETOK MO YXOAY 32 OEKIOM.
Hemoncmpayuu. Mojenb TPOMBIIUIEHHOW YCTAHOBKM IIOJIYyYE€HUS CEPHOW KHUCIOTB. Monelb KOJOHHBI CHHTE3a aMMMAaKa.
BuaeodpparMeHTsl U ciaiiibl O CTENEHU YKOJOTMUYECKOW YHMCTOTHI ToBapa. Jlabopamophnwvie onvimel. VI3yueHue MapKUpPOBOK

Pa3INYHbIX BUAOB IIPOMBIIIJICHHBIX U IIPOJOBOJIBCTBCHHBIX TOBAPOB.

KanenxapHo-remarnueckoe miannposanue kypca 10 kimacca

(1 u B Hememro, Bcero 34 )

Homepa Tema ypoxka OcCHOBHOE cofiep:KaHUE ypOKa XapakTepucTUKa OCHOBHBIX BUJIOB
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XUMHYCCKOIo CTpOCHHUA

XUMHYCCKOIo CTpOCHHUA

YPOKOB TI/TI JESTETLHOCTH O0yJaronuxcs (Ha
YpOBHE Y4E€OHBIX JACHCTBHIN)
1—2 Tema 1. IlpeameT opranuveckoii xumuu. Teopusi cTpoeHusi oprannyeckux coequHenuii A. M. bytieposa (2 1)
1 [Ipenmet oprannueckoit xumuu | OpraHudeckue BelecTBa: NPpUPoOaHbIe, | XapakTepu3oBaTh OCOOCHHOCTH COCTaBa
UCKYCCTBEHHBIE 1 CHHTETHUYECKUE. U CTPOCHUSI OPTaHMYECKUX BEIECTB.
OcobeHHOCTH COCTaBa U CTPOCHUS Knaccuduimpoats nX Ha OCHOBE
OpraHUYeCKUX BelllecTB. Butanusm u MIPOUCXOXKJICHUS U TIepepabOTKH.
ero kpax. [lonsitue 00 yrieBogoponax. | ApryMEHTHpPOBaTh HECOCTOATEILHOCTh
Jemoncmpayuu. 11napnenue, BUTAJIM3MA.
o0yIIMBaHUE U TOPEHUE opraHnyeckux | OnpeaensiTh OTIUYUTEIbHbIE
BellecTB. Moaenu MoJIeKy 0COOEHHOCTH YTJIEBOJAOPOIOB.
OpraHUYECKUX COCAMHEHUN pa3HbIX
KJIaCCOB (ILIapOCTEPKHEBBIE U
00béMHBIC). OTpeerecHne IEMEHTHOTO
COCTaBa OPraHUYECKUX COCIUHEHUI.
[Toptpetst A. M. ByTneposa,
. 4. bepuenuyca, ®@. Bénepa
2 OcHoBHbI€ MOJ0KeHUS Teopur | OCHOBHBIE TTOJIOKEHUSI TEOPUHU Dopmynuposams OCHOBHBIE MOJOKEHUS

TCOPHUHU XUMHNYCCKOI'O CTPOCHHUA
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A. M. bytiepoBa. BxonHoi

koHTpoJb( TecT Nely)

A. M. bymiiepoBa. BaneHTHOCTS.
CrpykTypHbI€ POPMYIIBI — MOJTHBIEC U
cokpaiénnblie. [IpocTeie (oauHapHbIE) U
KpaTHbI€ (JBOIHBIE U TPOMHBIE) CBS3H.
N3omepsl u nzomepus. Bzaumuoe
BJIMSIHUE aTOMOB B MOJIEKYJIE.
Lemoncmpayuu. 11opTpeTsl

A. M. bytiieposa, O. ®panknanja,

@. A. Kekyre.

JlabopamopHvie onvimel. 3roToBICHNE

MOZENEN OPTAaHUYECKUX COCTMHEHUM

A. M. bytneposa.

PaznuuaTh MOHATHUS «BAJEHTHOCTb» U
«CTETICHb OKUCIICHUS.

CocTaBiATh MOJNEKYISIPHBIE U
CTPYKTypHBIE (DOPMYIIBL.
KnaccuduimpoBarh KOBaJIEHTHBIE CBS3H
M0 KPaTHOCTH.

OOBACHATH SIBJICHUE U30MEPUU U

B3aMMHOC BJIMSHHUC aTOMOB B MOJICKYJIC

3—14

Tema 2. YriieBo1opoabl M UX NPUPOIHbIE HCTOYHUKH (12 4.)
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3—4

AJIKaHbI

T'omoniornuecknii psii ajlKaHOB M €T0
oO1mras dbopmymna. CrpykrypHas
u30MepHs yriepoaHon nenu. Paaukans.
Homenknarypa ankaHoB. XUMHUYECKHE
CBOMCTBA aJIKaHOB: TOPEHHUE, PEaAKINU
3aMeIIeHUS (rasoreHUpOBaHUE),
peakmus pasIOKEHUS METaHa, PeaKIlus
JETUIPUPOBAHUSI ITAHA.
Jlemoncmpayuu. I'opeHne ankaHoB U3
pe3epByapa ra3zoBOi 3aKUTaJIKH.
OTHolIeHHe aIkaHOB K OPOMHOM BoJIe
pacTBOpy MEpMaHTaHaTa Kajusl.
JlabopamopHvie onvimel. OOHapYy)EHUE

ITPOAYKTOB I'OpCHUA CBCUN

OnpenensaTe NPUHALIEKHOCTh
COEIMHEHMH K aJIkaHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHUA AJIKAHAM I10
MEXTyHapOIHON HOMEHKJIAType.
XapakTepru30BaTh COCTaB U CBOMCTBA
BOKHEUIINX MPEACTABUTENEH aJTKAHOB.
Habmronate XuMu4eckuii SKCIEPUMEHT C
(bUMKCHpOBATh €0 PE3yJabTaThl.
Pa3nnuare NOHATHS «TOMOJIOD» U

«HA30MEP»
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AJIKEHBI

OtusneH. [ oMonornyeckuil psj aakeHOB.

Howmenxknarypa. CtpykrypHas
uzomepusi. [IpomblilieHHOE MOTyYeHUe
AJIKEHOB: KPEKHUHT U JIETUIPUPOBAHUE
ankaHoB. Peakuust neruaparanuu
ATaHoJa, KaK JIabopaTopHbIi Criocoo
MOJTy4YeHud dTHieHa. Peakuuun
MPUCOEANHEHNUS: THIpaTalns,
TUPOrajJoTeHUPOBAHMUE,
rajoreHUpOBaHUE, TOTUMEPHU3AIUY.
[IpaBuno MapkoBHHKOBa. OKHCIIEHHE
ankeHoB. KauecTBeHHbIE peakIuy Ha
HETpEAENbHbIE YITIEBOAOPOIBI.
Jlemoncmpayuu. I'opeHne 3TuieHa.
KauecTBeHHbIE peakuy Ha JBOWHYIO
CBSI3b: 00€CIIBEUMBaHUE STUICHOM
pPacTBOPOB MEpMaHraHarTa Kajius u

OpOMHOM BOJBI.

OnpenensaTe NPUHALIEHKHOCTh
COCIMHEHHH K AJIKCHAM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYI.

JlaBaTh Ha3BaHMs AJKEHAM I10
MEXIyHAPOIHON HOMEHKIIATYpE.
XapakTepu30oBaTh COCTAB U CBOMCTBA
BaXHEUIIUX MPEACTABUTENEH aJIKEHOB.
Habmronate XuMu4eckuii SKCIEPUMEHT C
(bUKCHpPOBATh €r0 Pe3yJabTaThl
Pa3nnuare NOHATHS «TOMOJIOT» U

«KHU30MCEP» JISA AJIKCHOB
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Ankanuensl. Kayayku

Homenknarypa. ConpsbkEHHbIE JTUCHBI.

byraauen-1,3, M30MPEH. Peakiusa
Jlebenera. Peakiuu MpuUCOCTUHEHUS
ankaaueHoB. Kayuyku: HarypaiabHBIN,
CUHTETHYECKHE (OyTagueHOBBIH,
M3O0MPEHOBBIN). Bynkanuzamus kayuyka.
Pe3una. D00HHUT.

Jlemoncmpayuu. Komnekuus
«Kayuykn».

JlabopamopHuie onvimsi. ccnenoBanue

CBOMCTB Kay4yKOB

OnpenensaTe NPUHALIEHKHOCTh
COEIMHEHMH K aJIkaJueHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHMsI AJIKEAUEHAM I10
MEXTyHapOIHON HOMEHKJIAType.
XapakTepru30BaTh COCTAB U CBOMCTBA
BOKHEUIINX MPEACTABUTENECH
aJIKaJMEHOB.

Oco3HaBaTh 3HaUMMOCTb POJIH
OTE€YECTBEHHOI'O YUYEHOTO B MOJYyYECHUN
MEPBOr0 CHHTETHUYECKOT0 KayvyKa.
YcTanaBnuBaTh 3aBUCUMOCTb MEXKTY
CTPOECHHEM M CBOKCTBAMH IOJIMMEPOB

Ha IpUMEpE KayuyKa, pe3uHbI U 500HUTA

AJKVAHBI

Ob6mas XapaKTepUCTUKa

romosiornueckoro  psaga.  CriocoObl

o0pa3oBaHuUs Ha3BaHUU AJIKUHOB.

XUMHUYECKHE  CBOMCTBA  alleTHJICHA:

Tr'OpCHUC, pCaKkunun IMPpUCOCANHCHU !

OnpenensaTs NPUHAMICKHOCTD
COCIMHEHUN K aJIKWHAM Ha OCHOBE
aHaJM3a COCTaBa UX MOJIEKYJI.
JlaBarb Ha3BaHUS aJIKWHAM 110

MEXAYHApPOIHOW HOMEHKJIATYpE.
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TUAPOTAIOT€HUPOBAHUE,
rajoreHUpOBaHUE, TUAPATALNS
(peakmust KydyepoBa), — ero moiiyueHue
U TNpUMEHeHue. BuHWIXIOpua U ero
MOJIMMEPU3ALINS B MTOJIMXITIOPBUHUIL.
Jlemoncmpayuu. 1lonyyenue aneTuineHa
peakuuen ruponan3a Kapounaa KaibLysl.
I'openue anerunena. KauectseHHbIe
pEeaKury Ha TPOMHYIO CBSI3b:
o0eclBEYNBAHNE AllETHIIEHOM
pPacTBOPOB MEpMaHTaHaTa KaJus U

OpOMHOM BOJBI.

XapakTepHu30BaTh COCTaB, CBOMCTBA U
IPUMEHEHHUE alleTUIICHA.

YcraHaBnMBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEKIY COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBaMU U
MIPUMEHEHUEM alleTUIICHA.

HaGmronath XUMHYECKUI SKCIEPUMEHT C
(uKCHUPOBaTh €0 PE3YNIBTAThI
Pa3nuuaTte NOHATHS «TOMOJIOT» U

«HU30MCP» AJIA AJIKHWHOB

ApeHbl

bensou, KakK MPEICTABUTEIIb

apoOMaTUYEeCKUX YIJIEBOAOPO/IOB.
CrpoeHue €ero MoJIeKyJbl W CBOMCTBa

du3nueckue M XUMHYECKHE CBOMCTBA:

TOpEHHE, peakIuu 3aMelleHus —

raJIOrCHUpPOBAHUC, HHUTPOBAHHC.

XapakTepu30oBaTh COCTaB, CBOMCTBA U
pUMeHeHne OeH3071a.

YcranaBnuBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEKY COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U

npuMeHeHneM OeH3071a.
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[Tomyuenue u npuMeHeHHe OGEH307Ia.
Jlemoncmpayuu. ViccnenoBanue CBOMCTB
OcH30J1a ¢ MOMOIIBIO OBITOBOTO

pactBoputens «CoabBEHT»

Habmionats XuMu4ecKkuii SKCIIEPUMEHT C

(UKCUpPOBATh €0 PE3yabTaThl

10

[IpupoaHbIN U NONYTHBIN Ta3bl

CocraB  mpupogHoro  rasza.  Ero
HaxokJeHue B npupozae. [Ipenmymiecrna
NPUPOAHOTO  Tra3a  KaKk  TOIUIMBA.
XuMuueckasi nepepadoTka MPUPOTHOTO
rasza: KoHBepcus, nuponn3. CunTes3-ra3 u
€ro NpUMEHEHHUE.

[TonyTHbIE

raspl, 150:¢ COCTaB.

IlepepaboTka mMOMyTHOTO Traza Ha
dbpakiuu: Cyxou ras, mpomnaH-OyTaHoBas
CMECh, Ta30BBIM OCH3HH.
Jlemoncmpayuu. Kapra nosie3HbIx

UCKOMaeMbIX PO

XapakTepu3oBaTh COCTaB U OCHOBHbBIE
HalpaBJICHHs IepepabOTKH U
MCITIOJIb30BaHUS IPUPOIHOTO Ta3a.
CpaBHUBaTh Hax0XK/JECHUE B IPUPOJIE U
COCTaB MPUPOIHOTO U MOIMYTHBIX Ta30B.
XapakTepu30BaTh COCTaB U OCHOBHBIE
HaIpaBJICHUS TEpPepadOTKH U

HCIIOJIb30BaHM: ITIOITYTHOI'O I'a3a

11

Hedtb 1 ciocobOwl e

nepepadoTKu

CocrtaB HedTH U e nepepadboTka:
NePETOHKa, KPEKUHT, pU()OPMUHT.

HedrenpoaykTsl 1 ux mnoiydeHue.

XapaKTepru3oBaTh COCTaB U OCHOBHBIC
HaIpaBJICHHs epepadoTKu HeDTH.

Pazmuuats HedTsHbIE dpakiuy 1
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IToHnsTre 00 OKTAHOBOM YHCIIC.
XHUMHUYECKHUE CITOCOOBI IMOBBIIICHUS
KauecTBa OCH3MHA.

Hemoncmpayuu. Konnexnusa «Hedts
HePTEIPOIYKThI», BUACOPPATrMEHTHI U
cnaiinbl «Ileperonka Hegtu». Kapra

MOJIE3HBIX UCKOITaeMbIx PD

OITMCHIBAaTh 00JIACTH UX IIPUMCHCHUA.
Oco3HaBarh HGO6XOI[I/IMOCTI>
XHMUYECKHX CIIOCOOOB MOBBIIICHUS

KadecTBa OCH3MHA

12 KameHHb1# yroinb u ero KokcoBaHue KaMEHHOro ymigd U €ro | XapakTepHu30BaTb OCHOBHBIE IIPOIYKTHI
nepepaboTka MPOAYKThI: KOKCOBBIA Ta3, aMMHayHasl | KOKCOXMMHUYECKOTO ITPOU3BOICTBA.

BOJIa, KaMEHHOYTOJbHasi CMoja, KOKC. | OmuchIBaTh 0071acTU NPUMEHEHUS
[Ma3udukanmss KaMeHHOTO YTJIS. KOKCOBOTO T'a3a, aMMHUAYHOU BOJIbI,
Jlemoncmpayuu. Komnexkuus KaMEHHOYTOJIbHOW CMOJIbI, KOKCA.
«KameHHBIN yrojib U TPOAYKTHI €T0 Oco3HaBaTh HEOOXOIUMOCTD
nepepadoTku». BuaeodparmenTsl u ra3u(pukanuu KaMEHHOTO YIS, KaKk
cnanael «Kokcoxummueckoe aJbTEPHATUBBI IPUPOIHOMY Ta3y.
IPOU3BOJCTBO

13 IToBTOpeHue u 06001IeHNE TecTtupoBanue, perieHue 3aaa4d u BrINOIHATH TECTHI, peaTh 3a/1a4u 1

YIPaXHEHUU 110 TEME

YHPAKHCHUA 110 TEMC.

[TpoBOAUTH OLIEHKY COOCTBEHHBIX
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JOCTUXKEHUN B YCBOCHUU TEMBI.
KoppektupoBarh cBOU 3HaHUS B

COOTBCTCTBHHU C INNIAHUPYCMbBIM

pEe3yJIETaTOM
14 KontponpHas padora Ne 1 «Teopust ctpoenust opranndeckux coenquHenuit A.M. Bytneposa. YrieBogopoasn»
15—28 Tema 3. Kucjiopoa- u a3orcoaep:kaniue opranndeckue coeannenus (14 4)
15—16 OnHOaTOMHBIE CITUPTHI O yHKIMOHAIbHAS ruApOKCHIbHAsA | Ha3piBaTh CIMPTHI O MEKTYHAPOIHOM
rpyIma. I'omonornueckunii psL | HOMEHKIIATYypE.

IPEACIbHBIX OJHOATOMHBIX  CIUPTOB.
Nzomepus TTOJIOKEHUS
dbyHKIIMOHANBHOU Tpymmbl. Bomopoanast

CBA3b. XMMHUYECKUE CBOWCTBA CIIUPTOB.

Anbreruanas rpymna. Peakuus
STepuPUKALUA,  CIOXKHBIE  IUPBHL
[Ipumenenue CIIUPTOB. [elicTBue

METHUJIOBOTO W 3TUJIOBOTO CIIMPTOB Ha
OpTraHu3M YeJI0BEKa.
Jlemoncmpayuu. OKUCIEHUE CIUPTA B

aJIbACTHUI.

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI MOTYyUYEeHUS U 00IaCTH
MPUMEHEHUS TTPENETBHBIX OTHOATOMHBIX
CIIUPTOB.

YcranaBnuBarh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEK/Y COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U
MPUMEHEHNEM METaHOJIA U ATAHOJIA.
HaOaronaTh, caMOCTOSITENEHO
MIPOBOAUTH M ONMCHIBATh XUMHUCCKUH

AKCIIEPUMEHT
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JlabopamopHhvie onvimsi. CpaBHEHUE

CKOPOCTH HUCIIaPCHUA BOALI U 3TAHOJIA.

17

MHoroaroMHbI€ CIINPTHI

OTUJICHITIMKOIb, KaK IPEICTABUTEIND
JIByXaTOMHBIX U DIMLEPUH, Kak
IIPEICTABUTENIb TPEXATOMHBIX CIIMPTOB.
KauectBenHnas peakuus Ha
MHOTOATOMHBIE CIIMPTHI, UX CBOMCTBA,
noiayyeHue u npumeHenue. [lonstue o6
aHTu(pu3ax.

Llemoncmpayuu. KauecTBeHHas1 peakiys
Ha MHOTOATOMHBIE CIIUPTBHI.

JlabopamopHvie onvimeoi.

PEICTBOpI/IMOCTb IMMALOCprUHA B BOAC

Krnaccudumumposars CiupTHI IO UX
aTOMHOCTH.

XapakTepru3oBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI MOTYyUYEeHUS U 00IaCTH
MPUMEHEHUS MHOTOAaTOMHBIX CITUPTOB.
N nentudunupoBarb MHOTOATOMHBIE
CIIUPTHI C TIOMOIIBIO Ka9€CTBEHHOMN
pEaKIuH.

Habnronath, caMOCTOSATENBLHO
MIPOBOJUTH M ONUCHIBATH XUMHYCCKUN

AKCIIEPUMEHT

18

Ddenon

CrpoeHne, mMoONy4YeHUE, CBOWCTBA U
npuMeHeHue (Qenona. KadecTBeHHBIC
peaknuu Ha (enon. BzaumHoe BiausHUE
aTOMOB B MOJIeKyJse ¢heHoa.
Jemoncmpayuu. 3aBUCUMOCTh

pacTBOpUMOCTH (PeHosIa B BOJIE OT

XapakTepu3oBarb CTPOCHUE, CBOMCTBA,
crocoObl MOTy4YEHUs U 00JacTH
npuMeHeHus heHona.
Nnentudunmuposars GeHOI ¢ TOMOUIBIO

Kau€CTBEHHBIX PEAKIIHH.
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TeMIiepaTypsl. Bzaumoneiicteue geHomna
¢ OpOMHOM BOJIOM M XJIOPHIOM

xene3a(lll), kak kauecTBEHHBIC peaKIIUU

Cobnronare npasuia 0€301MacCHOTO

oOpaiteHust ¢ heHoIoM

19 AJbAETUAB U KETOHBI dopmanpaeru M aneTanbAerui, Kak | XapaKTepu3oBaTh CTPOSHHUE, CBOMCTBA,
MPEJICTaBUTENIM AJIbJIETHIOB, COCTAB UX | CIIOCOOBI MOJYYEHUS U 00JIacTu
Moneky. OyHKIIMOHATbHAS npUMeHeHus GopMajbIeruia u
KapOoHWIbHAs rpynmna. KadecTBeHHBIC | alleTanbieruia.
peakuun Ha anpaerugsl. CpoiicTa, | UaeHTH)UIIMPOBATE anbIeruibl C
MOJTy4eHue u NPUMEHEHUE | TOMOIIBIO KaYECTBEHHBIX PEAKIINA.
¢opmanbrernia U aneranpaeruga. | CoOnonare npaBuiia 3K0JIOTHYECKU
Peakuuu HOJIMKOHCHCAIIUU JUI | TPaMOTHOTO U 6€30IacHOr0 0OpaleHHs
dopmanpaeruna. [lonsTue o keToHax Ha | ¢ popMaIbAETUIOM.
pUMepe aleToHa.
Jlemoncmpayuu. Peakiiuu cepeOpsHOTO
3epKaJia U CO CBEXKENOIYyYEHHBIM
ruapokcuaom menu(ll) npu HarpeBanumu,
KaK Ka9YeCTBCHHBIE PEaKINH Ha
aJbJIeTUIbI

20 Kap6oHOBBIE KHCTTOTHI l'omonoruueckuii  psin ~ TOpenesibHbIX | XapaKTepu30BaTh CTPOEHUE, CBOMCTRA,
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OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.

}KI/IpHI)IC KHCJIOTHEI. XHUMHYECKHUE

CBOMCTBA KapOOHOBBIX KHCJIOT.
[lonyuyeHne U NpUMEHEHNE MYPaBbUHOMN
U YKCYCHOM KHUCJIOT.

Lemoncmpayuu. O6pa3upl MypaBbUHOM,
YKCYCHOM, TaTbMAUTHHOBOU U
CTE€apUHOBOU KUCIIOT U UX
PacTBOPUMOCTB B BOJIE

JlabopamopHvie onvimel. XUMUYECKUE

CBOMCTBA YKCYCHOW KMCJIOTBI

CrioCcoObI TIOyYeHUs U 0071aCTH
MIPUMEHEHUS MyPaBbUHOMN B YKCYCHOM
KHCJIOT.

Paszanaare obmiee, ocobeHHOE U
eIMHUYHOE B CTPOCHUHU M CBOKMCTBAX
OpraHWYECKHUX (MypaBbHHOU 1
YKCYCHOW) M HEOPTAaHUIECKUX KUCJIOT.
Habmronate, MpoOBOANTH, OIMCHIBATH U
(UKCHPOBATH PE3yIbTAThI
JEMOHCTPAIIMOHHOTO U JTA00PATOPHOTO
XUMHYECKHX IKCIICPUMEHTOB.
Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO U 0€30TMaCHOTO OOpaIeHUS

C KapOOHOBBIMU KHCJIOTaMH

21

Crnoxubie 3gupsbl. ZKupbl

Peakuust  srepudukanmu.  CroxHbIe
a¢upsl. Kupbl, UX COCTaB U TUIPOIHU3
(KUCIIOTHBIM W IIeJIOYHOM). Mblia.
I'mapupoBaHue KUPOB.

Jlemoncmpayuu. Komnekuus CIOAKHBIX

OnuchIiBaTh peakiuu dTepuuKair Kak
oOpaTrMoil 0OOMEHHBII MPOIIECC MEKTY
KUCIIOTAMH U CITUPTAMMU.
XapakTepu3oBaTb CTPOCHHUE, CBOMCTRBA,

CHOCOOBI OJTYYEHUS U 00JIaCTH
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a¢upos. Komneknus sxxupoB. OOpasiibl
TBEPIIOTO U KHUIKOTO MBLIA.
JlabopamopHvie onvimel. OnipenieneHue

HCTIPCACIbHOCTU PACTUTCIIBHOI'O Macjia

IIPUMEHEHUS KUPOB.

YcraHaBnMBaTh 3aBUCHMOCTD MEXKY
(u3NYECKUMHU CBOMCTBAMHU KUPOB,
COCTaBOM HUX MOJIEKYJ U
IIPOUCXOXKICHUEM.

Y ITPOU3BOJCTBO TBEPABIX JKUPOB HA
OCHOBE PaCTUTEIBHBIX Macell.
Habmnronate, npoBoAUTH, ONMCHIBATh U
(UKCHpOBaTh pe3yJIbTaThl
J€MOHCTPALIMOHHOTO U JIa0OpaTOPHOTO

XUMHUUYCCKHUX SKCIICPUMCECHTOB

22

VrieBoans!

VYrneBonsl. MoHocaxapuabl. [roko3a
Kak anpaeruaocnupt. Copour.
MOJIOYHOKHUCIIOE ¥ CIUPTOBOE
opoxxenue. Porocuntes. ucaxapubl.
Caxapo3a. [Tonucaxapuasl: kpaxmad,
1EJUTI0NIO03A.

Jlemoncmpayuu. AlbieTUTHBIE

CBOMCTBA M CBOMCTBAa MHOTOATOMHBIX

OnpenensTe NPUHAIIEKHOCTD
OpPraHUYECKUX COCAUHEHUM K
YITIEBOAAM.

Paznuuars MOHO-, TU- ¥ TIOJIUCaXapyIbl
0 UX CIIOCOOHOCTH K TUIPOIH3Y.
[IpuBOAUTE TPUMEpPHI IPEICTABUTENIEH
KQ)KJIOM T'PYIIIBI YIIIEBOIOB.

Hab6mronars, mpoBOAUTH, OMMMCHIBATH U
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CIIUPTOB TJIFOKO3bI B PEAKITUAX C
ruapoxcugom meau(ll).
Nnentudukamus kpaxmania.
JlabopamopHvie onvimwi. I3roToBICHUE
KpaxmajbHOro Kiiencrepa.
Nnentudukaius kpaxmaia Kak
KOMITOHEHTA HEKOTOPBIX MTPOIYKTOB

ITUTaHUA

(buKCcHpOBaTh PE3yAbTATHI
JE€MOHCTPALIMOHHOTO U JIa0OpaTOPHOTO

XUMHNYCCKHUX SKCIICPUMCHTOB

23

AMUHBI

AmMuHOrpynna. AMUHBI NIpEIEIbHBIE U
apomaruueckue. AHunuH. Ilomydenue
aMuHOB. Peakiusa 3uHuHA. XUMUYECKUE
CBOMCTBA Y MPUMEHEHHUE AMUHOB.
Jlemoncmpayuu. Ioprpet H. H. 3ununa.
Konnekius aHMIMHOBBIX KpaCUTENECH.
JlabopamopHvie onvimwi. I3roTOBICHUE

MOJIEJIEW MOJIEKYJI aMUHOB

OnpenensaTs MPUHAMIECKHOCTD
OPraHUYEeCKOr0 COCAUHEHUS K aMUHaM
Ha OCHOBE aHaju3a COCTaBa €ro
MOJIEKYII.

XapakTepu3oBaTb CTPOCHHUE, CBOMCTBA,
CIOCOOBI MOTYyUYEeHUS U 00IaCTH
MPUMEHEHUST aHUJINHA.
AprymMeHTUpOBaTh YYBCTBO T'OPJIOCTH 3a
TOCTHXXEHUS OT€UECTBEHHOM
OPTraHUYECKOW XHUMUH.

Cobnronarp nmpapuia 6€301acHOTO
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O6paHICHI/I$I C aHWJIMHOM U KpPAaCUTCIIIMU

Ha ¢TI0 OCHOBC

24

AMWHOKHUCJIIOTEI.

AMMHOKHCIIOTBI, COCTaB HUX MOJIEKYII U
CBOICTBA, KaKk amM(pOTEepHBIX
OpPraHUYeCKUX COCTUHCHMM. [TuimH,
KaK  MOpEJCTaBUTEIb  AMUHOKHCIIOT.
[lonyyeHne NOJUNETUIOB peaKIUEH
TTOJIMKOHICHCAIIUH. [TousTue 0
MENTHIHOMN CBSI3H.

JlabopamopHvie onvimsi. YI3roToBIeHNE

MOJICJIN MOJICKYJIbI ITTHIIMHA

Ornpenenste MPUHAIIEKHOCTD
OPTraHUYECKOTO COEAUHEHUS K
aMHUHOKHUCJIOTaM Ha OCHOBE aHaJIn3a
COCTaBa UX MOJICKYJ.
XapakTepu3oBaTh CBOKMCTBA
AMUHOKHUCIIOT KaK aM(pOTEPHBIX
COEIMHEHU.

Paznnuars peakuuu 1oJaMKOHACHC AN

U IICIITUAHBIC CBA3H

25

benku

CtpoeHune MoJNeKyln OeNIKOB: TIepBUYHAS,
BTOPUYHAS U TPETUYHAS CTPYKTYPHI.
KauecTBeHHBIE peakiiuy Ha OEIKH, UX
TH]IPOJIN3, ACHATYpAIUs 1
ouonornueckue QPyHKIUU.
Hemoncmpayuu. KauecTBeHHBIC

peakIuy Ha OeJIKH.

XapakTepru3oBaTh COCTaB, CTPOCHHUE,
CTPYKTYPY M CBOMCTBa OCIIKOB.
Nnentudunuposars Oeku.
OnuchiBaTh OUOJIOTOYECKHE CBOMCTRA
OeJTKOB HAa OCHOBE MEKIPEAMETHBIX

CBSI3€¥ XMMHUH U OMOJIOTUH
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26 [IpakTuueckas padora No 1. WNnentuduxaiust opraHu4eCcKux [IpoBonuTh, HAOMIOAATH U OMKCHIBATD
Nnentuduxamms COCIMHEHUM XUMUYECKUM SKCTIEPUMEHT IS
OpraHUYeCKUX COCTMHEHUM MOJITBEPKACHUS CTPOCHHUS U CBOMCTB

Pa3TUYHBIX OPTraHUYECKUX COCTUHCHUM,
a TaKXKe UX UJECHTUDUKAIIH C
MTOMOIIBI0 KAYE€CTBEHHBIX PEaKITUi

27 [ToBTOpeHue u 0600ImEeHNE TecTupoBanue, pemieHne 3a1a4 U BBITIOTHATE TECTHI, pemIaTh 3a1a9u 1

YOPaKHEHUH 110 TEME YOPAKHEHUS 110 TEME.

[IpoBOAUTH OLIECHKY COOCTBEHHBIX
JOCTH)KEHUM B YCBOCHUHU TEMBI.
KoppextupoBars cBOY 3HaHUS B
COOTBETCTBHH C INITAHUPYEMBIM
pe3yabTaToM

28 KontponbHas padora No2 «Kucnoposa- u a3oTcoaepraiiiue OpraHuueckue COSTMHEHUS

29—33 Tema 4. Opranuyeckasi xumus 1 001recTBo (5 )

29 buorexnomorus PazButne 6morexnonoruu. Tpu OOBIACHATD, UTO TaKOE OMOTEXHOJIOTHS,

HanpaBJeHHUs] OMOTEXHOJIOTMH: TeHHAS
(MJIM TeHeTHYEeCKas) MHXKEHEPUS;

KJICTOYHAsA MHKCHCPU, Ouojoruyeckas

reHHas (UIu TeHEeTUYeCcKas) HHKEHEPHs,
KJICTOYHAs! MHXKEHEPHsl, OMoIornyecKas

VH)XEHEPUSL, KIOHUPOBAaHUE,
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MH)KEHepus. [ eHeTnuecku
monupunrpoBanubie opranusmel (IMO)
U TPAHCTEHHAs MPOIYKITHUS.

Knonuposanne. UMMOOUIN30BaHHBIC

UMMOOMIM30BaHHBIC (DEPMEHTHI.
XapakTepru3oBaTh pojb OMOTEXHOJIOTHH
B pEIICHUH MPOIOBOIHCTBECHHOMN

MPOOJIEMBI U COXPAHEHUH 3[0POBbsI

(epMEHTBI U UX IPUMEHEHHUE. YesloBeKa
Llemoncmpayuu. BuneodpparMeHTsl U
CJIaMIbI 110 OMOTEXHOJIOTHHA U
UMMOOMIIN30BaHHBIM (hepMeHTaM
30 [Tomumepst Krnaccudukarus noammepos. Knaccudummposarb  monuMepsl 10
HckyccTBeHHbIE TOAMMEPHI: LIEJUTYJOU], | pa3IMYHBIM OCHOBAaHUSIM.
alleTaTHbIN MENK, BUCKO3a, Ileiiodan. | PaznuuaTh MCKYCCTBEHHBIE MOJIMMEPHI,
Lemoncmpayuu. Komnexuus KJIaCCU(PUIIMPOBATH 170:¢ 17}
noaumepoB. Komiekuns CHHTETUUECKUX | WIUTFOCTPUPOBATh TPYHIbl  HOJIMMEPOB
MOJTUMEPOB U M3ACTUI U3 HIX prUMepaMHu.
YcTanaBnuBarh CBSI3U MEXKITY
CBOMCTBaMHU TOJUMEPOB U 00JaCTAMU
UX IPUMECHCHHUS
31 CuHTeTHYECKHE TOIUMEPHI [Tonmumepusanuss W MOJUKOHIEHcAus, | Paznuuats MOJTMMEPHU3ALIHIO U
KaK CIOCOOBI TMOJyYEHHUsI MOJUMEPOB. | MOJIUKOHICHCALHUIO.
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Cuntetnueckue kayuyku. llomuctupodn,
TepIOH W  TMONMBUHWIXJIOPUI, Kak
Pe/ICTaBUTEIHN MJIACTMACC.
CunTeTMyecKkue  BOJIOKHA:  KallpoH,
HAMNJIOH, KeBJap, JaBCaH.
Jemoncmpayuu. Komnekuus
CUHTETHUYECKUX TOJIMMEPOB: IJIACTMACC

H BOJIOKOH U I/IS,HGJ'II/Iﬁ U3 HUX

[IpuBOoINUTE MpHUMEPBHl 3THX CIOCOOOB
IIOJIyYEHUS IIOJIUMEPOB.

OnuceiBaTh CHHTETUYECKUE KaydyKH,
IIJIACTMACChI ¥ BOJIOKHA HA OCHOBE CBSA3H

CBOMCTBA — IMIPUMCHCHUC

32 [TpakTuueckast padota Ne 2 Pacrnio3znaBanue miactmacc 1 BOJIOKOH [IpoBomuTh, HAONIONATH U OMNKCHIBATH
XUMHUYECKUN HKCIIEPUMEHT JUTSI
UJeHTU(UKAIINY TJIACTMACC U BOJIOKOH C
MTOMOIIBI0 KAYE€CTBEHHBIX PEaKITUit

33 IHoBTOpenue u 0000menue Kypca xumun 10 kiacca.

34 Tect Ne2 B pamkax npome:kyTouHoi arrectanuu(14)
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KaHeHHapHO-TeMaTH‘IeCKOC INIAHUPOBAHUE KypcCa 11 kjacca 6a30Boro YPOBHHA

(1 u B HEmemI0, Beero 34 u)

XapaKTCpI/ICTI/IKa OCHOBHEIX BHUJOB

Howepa Tema ypoxka OcHOBHOE cofiepKaHuE ypoKa NEeSATEeIbHOCTH O0yyaromuxcs (Ha
YPOKOB I/
YpOBHE yU€OHBIX JCHCTBUIA)
1—9 Tema 1. Ctpoenue BemrectB (9 1)
1 OCHOBHBIE CBEICHUS O Crpoenue aroma: coctaB siipa (HyKJIOHbBI) | APryMEHTHPOBATh CIIOKHOE CTPOCHUE
CTPOEHUH aToMa U 2JIeKTpOHHAas o0osouka. [lonstue 06 aromMa Kak CHCTEMBI, COCTOSILEH U3
u3zoronax. [lonsTue o XumMmyeckom sJipa ¥ JIEKTPOHHOM 00O0JIOUKH.
AJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C XapakTepu30BaTh YPOBHU CTPOECHUS
OJIMHAKOBBIM 3apSJI0OM SiApA. BEILIECTBA.
Jemoncmpayuu. 11opTpeTsl OmnuckIBaTh YCTPOMCTBO U paboTy
3. Pezepdopna, H. bopa. bosbiioro agpoHHOTO KOJUTaaepa
BuneodparmenTs u ciaitabl «bosbioit
aJIPOHHBIN KOJUIAUIEP», « YPOBHU
CTPOEHUS BEILIECTBA»
2 [Iepnonnueckas cucrema dusznuecKuii CMbICT TPUHITON B Tabnuile | OnMUChIBaTh CTPOCHUEM aToMa

XUMHUYCCKHUX DJICMCHTOB

Menpaeneena

a1 W

CHUMBOJIUKHU:

XUMHUYCCKOI'O 3JIEMEHTA Ha OCHOBEC €TI0
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J1. 1. MeHpeneeBa B CBETE
YYE€HHS O CTPOCHUH aToMa.

Bxoanoit kouTposas(Tect Nel)

MOPSKOBOTO HOMEpaA JIJIEMEHTA, HOMEpPA
nepuora U HoMmepa rpynmsl. [loHstue o
BaJICHTHBIX dJieKTpoHax. OToOpakeHue
CTPOCHHMS AIIEKTPOHHBIX 000J104€eK
aTOMOB ~ XMMHYECKHX  DIIEMEHTOB  C
MIOMOILIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-
rpaduueckux Gopmyl.

OObsicHeHue 3aKOHOMEPHOCTEU
U3MEHEHUs]  CBOWMCTB  JJIEMEHTOB B
Nepuolax M Tpynnax MepUuoarYECKOM
CUCTEMBI, Kak CJIEJICTBHE ux
3JIEKTPOHHOTO CTPOCHUSA. JIEKTPOHHBIE
CEMENCTBA XUMUYECKHUX AIEMEHTOB.
Llemoncmpayuu. Paznnyunbie Gopmbl
[leproanyeckoil CUCTEMBI XUMUYECKHUX
anemeHToB /1. . Menaeneesa. [loptper
. . Menneneena.

JlabopamopHvie onvimul.

MopenupoBaHHUE TTIOCTPOCHUSA

MOJIOKEHUS B MIEPUOINYECKON CUCTEME
. . Menneneena.

3anuceIBaTh MNICKTPOHHBIE U
ANIEKTPOHHO-TpadudecKue GopMyIbl
XUMUYECKHUX DIEMEHTOB.

Onpenensatb OTHOLIEHUE XUMUYECKOTO
3JIEMEHTA K ONPENCIEHHOMY

QJICKTPOHHOMY CeMeﬁCTBy
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IIeproan4eckon CUCTEMBI € ITOMOIIBIO

KapTOUCK

Cpasuenue [lepuoanaeckoro
3aKOHA U TEOPUU XUMHUIECKOTO
CTpoeHUs Ha Ppuiaocodckoi

OCHOBC

Hp CAIIOCBLIKHN OTKPLITHUA

Ileppoguueckoro 3ak0oHa H  TEOPUHU
XUMHUYECKOTO CTPOCHUSI OPraHUYECKHUX
COEAUHEHN; POJb JUYHOCTU B MCTOPHUH
XUMUH; 3HAUYCHUE MPAKTUKHU B
CTAaHOBJICHUM M Pa3BUTHUU XUMHUYECKUX
TEOPUH.

Jemoncmpayuu. oprpetsr . U.

MenneneeBa u A. M. Bytneposa

[IpencraBiars pa3BUTHE HAYYHBIX
TEOPHUI MO CIIUPATIU HA OCHOBE TPEX
dbopmynupoBok [leproanueckoro 3akoHa
Y OCHOBHBIX HaIlPaBIICHUN Pa3BUTHS
TEOPUU CTPOECHUS (XUMUUYECKOTO,
AIIEKTPOHHOTO U MPOCTPAHCTBEHHOTO).
XapakTepu30BaTh pOJb MPAKTUKHU B
CTaHOBJIEHUU U Pa3BUTUH XUMUUYECKON
TEOPHH.

ApryMEeHTHUPOBATh YyBCTBO TOPAOCTH 32
JOCTUXKEHHUSI OTEUECTBEHHON XUMHH U

BKJIaJl POCCUMCKHUX YYEHBIX B MUPOBYIO

HayKy

HMonHas xumudeckasl CBs3b U
HMOHHBIC KPUCTAJTIMIYCCKUC

pEETKU

Karnonbl u aHWOHBL: WX 3apsabl U
KJaccuduKaius Mo COCTaBy Ha MPOCThIC
u cioxHeie. [IpencraBurenu. Ilonsitue

00 MOHHOM XMMHYECKOU CBI3U. MoHHasg

XapakTepu30BaTh HOHHYIO CBA3b KaK
CBSI3b MEX1Yy HOHAMU, 00pa3yIOIUMHUCS
B pe3yJIbTaTe OTAAYU WU IpUEMa

9JICKTPOHOB aTOMaMHU WJIA I'PyIIIIaMA
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KpHUCTaIn4ecKas peLIETKa 51
¢puznueckue CBOMCTBa BELIECTB,
00yCJIOBJIEHHBIE ’TUM CTPOCHUEM.
Jlemoncmpayuu. Moaenbs HOHHON
KPUCTAJUIMYECKON PEIIETKU HAa IPUMEpe
XJIOpUAA HaTpUsl. MUHEpaAIIbI C 3TUM
THTIOM KPHUCTAJUIMYECKOW PEIIETKOM:

KaJbIIUT, TaJIUT.

aTOMOB.

OnpenensaTe NPUHAIEKHOCTH HOHOB K
TOM WJIX UHOM TPYIIIEe HA OCHOBAaHWUU UX
3apsiga U COCTaBa.

XapakTepu3oBarh (PU3NUECKUE CBOMCTBA
BCIIICCTB C HOHHOM CBSI3BI0, KaK
(GYHKIMIO BUIa XUMHYECKOM CBS3U U

THUIA KPUCTAJUTMNYECKON PEIIETKH

KoBanenTHas xumnueckas
CBA3b. ATOMHBIE U
MOJIEKYJISIPHBIE

KPUCTAJNINYECKUE PELIETKU

[lomaTHE O  KOBAJIEHTHOM  CBA3M.
ONEeKTPOOTPULIATEIBHOCTD, HEMOJISPHAS U
NOJIsIpHAst KOBAJICHTHBIE CBA3U.
Kparnocts KOBAJIEHTHOMN CBSI3U.
MexaHu3Mbl 00pa30BaHUSI KOBaJECHTHBIX
CBSI3EN: 0OMEHHBIHN u JIOHOPHO-
aKkenTopHbId. [lomspHOCTE MOJIEKYIBI,
KaK CIEICTBHE TONSAPHOCTH CBA3U H
TEOMETPUM MOJIEKYbl. Kpucramnmueckue
pEeETKM ¢ JTUM  THUIIOM  CBSA3M:

MOJICKYJIAPHBIC W aTOMHBIC. duznuyeckue

OnurchIBaTh KOBAJICHTHYIO CBSI3b, KaK
pe3ysbTaT 00pa3oBaHUs OOITUX
AJICKTPOHHBIX T1ap MJIM KaK Pe3yabTaT
MIEPEKPBIBAHKS DJICKTPOHHBIX
opOuTaJIeH.

KinaccudunmpoBars KOBaJICHTHBIE
cBs3u 1o D0, KpaTHOCTHU U CIIOCO0Y
MEPEKPBIBAHMS DJIEKTPOHHBIX
opOuTaei.

XapakTepu3oBaTh (PU3NUSCKHUE CBOMCTBA

BCIICCTB C KOBaJICHTHOM CBA3bIO, KaK
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CBOMCTBa  BEIIECTB, OOYCIIOBICHHBIC
TUTIOM KPUCTAJUIMYECKUX PEMIETOK.
Jlemoncmpayuu. Moaenu MOJIEKYIISIPHOU
KPUCTAJUIMYECKOM PEMIETKN HA IPUMEPE
«CYXOTO JIbJIa» WU U0Jla U aTOMHOM
KPUCTAJUIMYECKON PEIIETKN HA IPUMEPE
anmasa, rpadura unum kBapua. Mopenb

MOJISIPHOTO 00bEMa Ta3a

(YHKIHMIO KOBAJCHTHOM CBSI3U U THIIA

KPUCTAJUIMYECKON PEIIETKU

MeTrammnueckas XuMuueckas

CBA3b

IloHsATHE O METAUIMUYECKOU CBI3H WU

METAJTAYE CKUX KPUCTAJIIMYECKUX
pelETKaxX. duznueckue CBOMCTBA
METaJJIOB Ha OCHOBE 170:4

KPUCTAJINYECKOTO CTPOCHMUSI.
[IpuMmeHeHnEe METAJUIOB HAa OCHOBE MX
CBOMCTB. UEpHBIE M LIBETHHIE CIIABBHI.
Jlemoncmpayuu. Monenu
KPUCTAJTIMYECKUX PEIIETOK METAJIIOB.
JlabopamopHvie onvimul.

KoucTtpynposanue moaenu

XapakTepu30BaTh METAINTUYECKYIO
CBSI3b KaK CBSI3b MEXK]1y HOH-aTOMaMH B
MeTasulax M CIijlaBax MoCPeACTBOM
0000111eCTBIEHHBIX BaJICHTHBIX
AJIEKTPOHOB.

OOBSCHATH €AUHYIO TTPUPOTY
XUMHUYECKHUX CBSI3CH.

XapaktepusoBaTh (HU3UUECKHE CBONCTBA
METaJIJIOB, KaK (DyHKIIHIO
METaJJIMUECKOM CBSI3U U METAIJINYSCKOM

KPUCTAJUINYECKON PEIIETKU
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METAJUITNYECKON XMUMUUYECKOU CBI3U

BOI[OpOI[HaH XUMHUYCCKasA CBA3b

MexmonexkynsapHas u
BHYTPUMOJIEKYJISIpHAs BOJIOPOJIHBIE
CBA3M. 3HAUEHHE  MEKMOJIEKYISIPHBIX
BOJIOPOJIHBIX CBA3EH B MPHUPOJE U KU3HU
YeJoBeKa.

Llemoncmpayuu. BuneodpparMeHTsl U
cinaipl «CTpyKTYphl O€sIKay.
JlabopamopHhvie onvimsi. JleHaryparus

Oeika

XapakTepu30BaTh BOJIOPOAHYIO CBSI3b
KaK 0COOBIN THII XMMHUYECKOH CBSI3H.
Paznmnuare MEXMOEKYISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIE
CBSI3M.

PackpsiBaTh poJib BOIOPOIHBIX CBS3EH B
OpraHu3allui MOJIEKYJI OHOITOJIMMEPOB,
— 0enxoB u JIHK, — Ha ocHOBE

MCIKIIPCAMCTHBIX CBsI3eH ¢ OMoIoTHeH

[Tonumepsr

[lonyyenne  monmMmepoB  peakUUsIMHU
MOJIMMEPU3ALIMM W TOJMKOHICHCALIUH.
Baxueimue npenctaBuTenu miacTMace u
BOJIOKOH, KX IIOJIlyYCHHE, CBOMCTBA W
IIPUMEHEHHE. [TonsTne 0
HEOPraHMYECKHX MOJUMepax U  HX
MPEACTABUTEIIHN.

Jlemoncmpayuu. Konnekuuu

«ITnmactmaccel», «BomokHay. OOpasiisl

XapakTepu30BaTh MOJIUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS.
Paznuuars peakiuu noamMepusanuy u
ITOJIMKOHICHCAIIAH.

OnuceIBaTh BaXKHEUIIINE MTPEACTABUTEIIN
IJIACTMACC U BOJIOKOH U HA3bIBATH
00J1aCTH X TPUMEHEHUS.
YcranaBiIuBaTh €AUHCTBO OPTAHUYECKOU

Y HEOPTaHUYECKOW XMMHUHU Ha ITPUMEPE
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HCOPraHN4CCKUX IOJIUMEPOB — BCIICCTB

aTOMHOM CTPYKTYpBI

HCOPIraHNM4YCCKUX ITOJUMCPOB

I{I/ICHCpCHLIG CHCTCMBI

[TonsTne o  ngucnepcHo  dasze wu
JIWCIEPCUOHHOW  cpene.  ArperarHoe
COCTOSIHUE pa3Mep dacTull (a3bl, Kak
OCHOBA JIJIsI KJIaCCU(DUKAIIUU JUCTIEPCHBIX
CUCTEM. DMYJIbCUHU, CYCTICH3UH, a3PO30JIH
— IpyNIbl TPyOOIMCIIEPCHBIX CUCTEM, UX
MPEACTABUTENN. 30JIM U TEJIU — TPYMIIbI
TOHKOJCIIEPCHBIX CUCTEM, ux
npencraButenu. [lonsitue o cunepesuce u
KOATyJISIIUH.

Jlemoncmpayuu. Komnekuuu o6pa3ios
Pa3JIMYHBIX JUCTIEPCHBIX CUCTEM.
Cunepesnc U Koaryssinus
JlabopamopHvie  onvimel.  Tlomyuenue
KOJIJIOUHOTO PacTBOpa KypHHOTo Oelika,
UCCIICIOBAHUE €r0 CBOWCTB C MOMOIUIBIO

H&BGpHOﬁ YKa3ku H IIPOBCACHHUC C€TO

XapaKTepu30BaTh Pa3TMYHbBIC THITBI
JUCTIEPCHBIX CUCTEM Ha OCHOBE
arperaTHOro COCTOSIHHSI IUCIIEPCHOM
¢da3pl U TUCTIEPCUOHHON CpeIbl.
PackppIBaTh poJIb pa3IMYHBIX TUIIOB
JUCTIEPCHBIX CUCTEM B KU3HU MPUPOJIBI
1 O0IIECTBA.

[IpoBoauTh, HAOMIOAATH U OTIMCHIBATH

XAMUYECKUU SKCIIEPUMEHT
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neHarypauuu.  [lomyuyenune

AMYJIbCUH
PACTUTENBHOTO Macjia M HaOJIoJEeHUE 3a
e¢ paccinoenueM. [lonyueHue cycneH3uu
«U3BECTKOBOTO MOJIOKa» U HAaONIOACHHE

3a e€ ceqUMEHTaIen

10—21

Tema 2. XuMu4eckne peakiuu

(12 v)

10—11

Knaccuduxanusa xumMuaeckux

peakuuii

AumoTponu3anus M M30MEpU3alus, Kak

pPCaKIuu 0e3 N3MCHCHUA COCTaBa

BEIICCTB. AJUIOTPONUA U €€ NPUYHUHBI.
Knaccuduxkanus peakuuii o pazandHbIM
OCHOBAHUSM: II0 UHCIYy U COCTaBy
peareHToB W NPOAYKTOB, Mo (aze, 1o
VICTIOJIb30BaHUIO

KaTajin3aTopa 701041

s dexry.

TepMOXUMUYECKNE YPABHEHUS PEAKLIAM.

dbepMeHTa, IO TEIIOBOMY

Jlemoncmpayuu. PactBopeHue cepHON

KHUCJIOTBI 1 aMMHA4YHOM CCJINTPBI U

Onpenensats MPUHAIICKHOCTh
XUMHUYECKOU PeaKIuu K TOMY WU
WHOMY THUITy Ha OCHOBaHHUH 10
Pa3IMYHBIX TTPU3HAKOB.

OTtpaxkaTh Ha MUChbME TEIIIOBOM A DEKT
XUMHUYECKUX PEAKIUAN C TTOMOIIBIO
TEPMOXUMHYCCKUX YPAaBHCHUH.
IToaTBepkaaTh KOJUYCCTBEHHYIO
XapaKTEPUCTHUKY IK30- U
SHIOTEPMHUUCCKHUX PEaKIUi pacuéTamu

10 TCPMOXHUMHUYCCKUM YPABHCHUAM.
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(dbuKcanyst TETUIOBBIX SABICHUMN JJIST STUX

IMpOoLCcCCOB

12

CKOpOCTh XUMHUYECKUX

peakuuii

@aKTOpBl, OT KOTOPHIX 3aBUCHUT CKOPOCTH

XUMUYECKHUX peaKIInii: npupoa

pearupyonmx BEUNIECTB, TEMIEpaTypa,

mIomanab ux COIIPUKOCHOBCHMA
pearupyromux BCIICCTB, Hux
KOHIOCHTpAIusI, IMPUCYTCTBHC

karanuzaropa. [loHarne o Kartanuse.
DepMEHTHI, KaK OHOJIOTUYECKUE
KaTaJn3aTophl. NHrubuTopsl, KaK
«AaHTOHUMBD»  KaTaJU3aTOPOB U  HX
3HauUCHHUE.

Jlemoncmpayuu. BzanumonencTus
pPacTBOPOB COJISTHOW, CEPHOU U YKCYCHOU
KHUCJIOT OJTMHAKOBOU KOHIICHTPAIINH C

OJIMHAKOBBIMH KyCOUKaMU (TpaHyJlaMH )

MUHKA ¥ B3aUMOJEHUCTBUE OJUHAKOBBIX

YcraHaBIMBaTh 3aBUCUMOCTbh CKOPOCTH
XUMHAYECKOW pEaKUU OT IPUPOIBI
pearupyronmx BeIecTB, UX
KOHLEHTPALNH, TEMIIEPATYPHI U
IJIOIIAINA UX COIIPUKOCHOBEHMS.
PackpsiBaTh poJib KaTanru3aToOpoOB KaK
(aKkTOpOB YBEIMUEHUSI CKOPOCTH
XUMHAUYECKOU PEaKLUU U pacCMaTpUBaTh
UHTUOUTOPBI KaK «aHTOHUMbBD)
KaTaJIn3aToOpOB.

Xapakrepu3oBaTh GEepMEHTHI KaK
OMOJIOTrMYECKHUE KAaTaTu3aTOPbl
OeJIKOBOI MPUPOABI U PaCKPbIBATh UX
POJIb B MPOTEKAaHUN OMOXMUMHYECKUX
peaKLni Ha OCHOBE MEXITPEAMETHBIX

CBS3€EU C OMOJIOTHEN.
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KYCOUYKOB Pa3HbIX METaJJIOB (MarHusl,
IIUHKAa, ’eJie3a) C pACTBOPOM COJISTHOM
KHUCIIOTBI, KaK MPUMEpP 3aBUCUMOCTH
CKOPOCTH XUMHYECKUX PEAKITUN OT
npupobl BenlecTB. BzaumosneiicTaue
pPacTBOPOB THOCYIb(aTa HATPUS
KOHIICHTPAINH B TEMITEPaTypPhI C
pPacTBOPOM CEPHOIl KUCIIOTHI.
MonenupoBaHUE «KHUIISIIETO CIO0S.
['eTeporennslii KaTaau3 Ha IpUMEpPE
pasyioKeHus epOKCHIa BOAOPO/Ia B
MPUCYTCTBUU TUOKCH]Ia MapTraHIia.
Jlabopamophwie onvimsi. cionb3oBaHue
HEOPTaHUYECKUX KaTaJn3aTopoB (coseit
xKee3a, HoJuAa Kaausl) U IPUPOTHBIX
00BEKTOB, COAEpIKAITNX KaTaiasy (ChIpoe
MsICO, KapTodenb) ISl pa3aoKeHUs

NEPOKCUA BOAOPO/Ia

[IpoBoauTh, HAOMIOAATH U OITUCHIBATH

XMMHUYECKUMN OKCIICPUMCHT

13

O6paTMOCTh XUMHUECKHUX

Kimaccudukanys XAMHYECKHX pPEaKIUil

OnuceIBaTh COCTOSTHUS XMMHYECKOTO
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peakuuil. XuMU4eCKOe
pPaBHOBECHE U CITOCOOBI €r0

CMCIICHUA

M0 MpU3HaKy uX HamnpasieHus. [lonsatue
00 00paTUMBIX PEAKIUAX U XUMHUYECKOM
paBHoBecuu. [lpunmun Jle-llarense u
CIOCOOBI  CMEIIEHUS ~ XMMHYECKOTO
paBHOBecus.  OOmiasi xapakTepuUCTHUKa
peakiuii CHHTE30B aMMHaka U OKCHa
ceppi(VI) u paccMoTpeHHe — ycCIoBHIA
CMEILICHHS ux paBHOBECHS Ha
MIPOU3BO/ICTBE.

Jlemoncmpayuu. CMenieHre paBHOBECHS
B cucteme Fe*" + 3CNS™ > Fe(CNS);
JlabopamopHhvie onvimsi. ViimocTparus
npaBuia bepromnie Ha npakTuke —
POBEJIEHNE Peaklnii ¢ 00pa30BaHUEM

ocalKa, ra3da u BOAbI

PaBHOBECHS U MPEIIaraTb CoCoObI €ro
CMEIIEHUS B HEOOXOIUMYIO CTOPOHY Ha
OCHOBE aHAJIN3a XapaKTEPUCTUKHU
peakuuu u npuHnuma Jle-Illaresnse.
[IpoBoauTh, HAOTIONATH U OMUCHIBATH

XHUMHYECKUMN OKCIICPUMCHT

14—15

I'maponus

OOpatuMbIil 1 HEOOPATUMBIN TUAPOITHU3BI.
I'maponus conerr m ero tunsl. ['maposnns

OPraHn4CcCKHuX COGI[I/IHCHI/Iﬁ B JKHUBBIX

OnpenensTe TN THAPOIU3A COJIM Ha
OCHOBE aHaJInM3a €€ cocTaBa.

Knaccudummposats runponus coneit
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OpraHM3MOB, Kak OCHOBa OOMeEHa
BeniecTB. [loHATHE 00 »HEpreTuyecKoM
oOMeHe B KIJIETKE U POJU TUAPOJIH3a B
HEM.

JlabopamopHhvie onvimsi. cibiTanue
WHJMKAaTOPaMHU CPENibl paCTBOPOB COJIEHN

Pa3INIHBIX THUIIOB.

M0 KaTUOHY U AaHUOHY.
XapakTepu30BaTh PoJib TUAPOIU3A
OpraHUYECKUX COCAUHEHNN, KaK
XUMHUYECKOU OCHOBBI 0OMEHA BEIIECTB U
SHEPIruU B KUBBIX OPraHU3Max.
[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XHUMHUYECKUM OKCIICPUMCHT

16

OKHUCIIUTETBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUU

Crenenp OKUCHEHUA U €€ ONpPENEIICHHE
o dbopmymam OpraHUYEeCKUX u
HEOPraHUYECKUX BEIIECTB. DJIEMEHTHI U
BEIIIECTBA, KakK OKHCIIUTEIN u
BoccTaHoBuTenu. IloHsTHE O mporeccax
OKHCIICHUS u BOCCTAHOBJICHHS.
CocraBineHue ypaBHEHHH XUMHUYECKHUX
peakiuii Ha OCHOBE  DJEKTPOHHOIO
OanaHca.

Jlemoncmpayuu. BzauMoieicTBUE IIUHKA

C COJITHOU KMCIJIOTOM U HUTPATOM

OnpenensTe OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU KAK
MPOIIECCHI C UBMEHEHUEM CTENEHEN
OKHUCJICHHS DJIEMEHTOB BEIIECTB,
YYaCTBYIOUIUX B PEAKIUU.

Paznuuars okucnurens u
BOCCTaHOBUTEIb, TPOILIECCHI OKUCIICHUSI
Y BOCCTaHOBJICHUSI.

Cocrasinsate ypaBHeHusst OBP Ha ocHOBe
AIIEKTPOHHOTO OasnaHca.

[IpoBoauTh, HAOIIOAATH M OTIMCHIBATH
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cepebpa.

JlabopamopHvie onvimel. OKUCIUTENBHO-
BOCCTaHOBHTEJIbHAS PEAKIIUS U PEAKITUS
oOMeHa Ha TIpUMEpPE B3aNMOICUCTBUS
pactBopoB cyibdara meau(Il) c xxemnezom

" PaCcTBOPOM HICIIOYH.

XMMHUYECKUM OKCIICPUMCHT

17-18

DNEKTPOIU3 PacIljIaBOB U
pactBOpOB. [IpakTHueckoe

IMPUMCHCHHC DJICKTPOJIN3a

XapakTepucTHKa AJIEKTPOJIN3A, KaK
OKHCJIUTEIHbHO-BOCCTAHOBUTEIIHLHOTO

nporecca. OcCoOEHHOCTH DIICKTPOJIN3a,
MIPOTEKAIOIIETO B pacTBopax
AIEKTPOJIUTOB. IIpakTrueckoe
MPUMEHEHHUE DJJIEKTPOJIM3a: TOJyYEeHHE
rajoreHoB, BOZOPO/A, KUCJIOPOJa,
IIIEJIOYHBIX METAJUIOB M IIeJiouei, a
TaKKe ATIOMHUHUSA ANEKTPOIU30M
paciiaBoB M PacTBOPOB COCAUHEHUU
ATHUX AJICMEHTOB. ITonsarue 0

raJIbBaHOIIJIACTHUKC, TraJlbBaHOCTCI'HUU,

OnuchIBaTh IEKTPOIIN3 KaK
OKUCJIUTEIIbHO-BOCCTAHOBUTEIIHHBIN
nporecc.

Paznuuate 35eKkTposin3 paciiaBoB U
BOJIHBIX PaCTBOPOB.
XapakTepu3oBaTh MPAKTUIECKOE
3HAUEHHE JIEKTPOJIN3a Ha IPUMEPE
MOJTyYCHHSI aKTUBHBIX METAJIJIOB H
HEMETAJIJIOB, a TAKXKe
rajgbBaHOIUIACTUKH, TAIbBAHOCTETHUH,

padbUHUPOBAHUY I[BETHBIX METAJIJIOB
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padbMHUPOBAHUH IIBETHBIX METAJIIIOB.
Lemoncmpayuu. KoHcTpynpoBaHue
MoJIeH MeKkTponu3épa. Buneodparment
C IPOMBIIIJIEHHON YCTaHOBKH JJISI

IMOJIYYCHHA A TFOMHUHHA

19 [Ipaktrnueckas padora Ne 1. Pemenue sxcniepumeHTanbHbIX 3371a4 o | [naHupoBars, NpoBOAUTE HAOIIOAATH U
PelieHne 3KCIEpUMEHTANIBHBIX | TEME «XUMHUYECKast pEAKIIUsD) ONUCHIBATh XUMUYECKUW SKCIIEPUMEHT C
3a/1a4 1o TeMe « XMMHUYECKast COOJTIOZIEHUEM MPABUI TEXHUKHU
peaxIs 0€301acHOCTH

20 [ToBTOpenue u o0obIIeHNE TecTtupoBaHue, penieHue 3aaad u BpINONHATH TECTHI, pelaTh 3a1a41 U
M3YYEHHOTO yOpakHEHU 10 TeMe yOpakHEHUS 110 TeME.

[TpoBOIUTH OLIEHKY COOCTBEHHBIX
JOCTUKEHU B YCBOEHUU TEMBI.
KoppekTupoBarh CBOM 3HaHUS B
COOTBETCTBHHU C MUIAHUPYEMBIM
pe3yJIbTaToM

21 KonTponbnas pabora Ne 1 «CtpoeHue BemecTBa. XuUMHUUYECKast PEaKIUsH)

22—30 Tema 3. BemecTBa U ux cBoiicTBa (9 4)
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22 Mertanbl du3znveckre CBOMCTBA METAUIOB, Kak | XapaKTepu30BaTh busznaeckue u
byHKIMsE ~ UX  cTpoeHus.  JleleHue | XMMUYECKUe CBOMCTBA METAIOB Kak
METaJUIOB HA TPYIIIbI B TEXHUKE U XUMUHU. | PYyHKIIMIO CTPOEHUS UX aTOMOB W
XUMHAYECKUE CBOMCTBA METAUIOB M | KPUCTAJUIOB HA OCHOBE IMPEICTaBICHHUMN
AIIEKTPOXUMHUYECKUN psf  HampsikeHuil. | 06 OBP u mnonokenuss MeTaisioB B
[TonsiTue 0 METAJUIOTEPMUU | STIEKTPOXUMHUYECKOM PSITy HAIPSKECHUM.
(UIIOMUHOTEpPMUU, MarHueTepMuu 1 Jip.). | HabmionaTe u onuchIBaTh XMMUYECKUN
Lemoncmpayuu. Konnekuus METaioB. DKCIIEPUMEHT
B3anmonenicTBue KOHUEHTPUPOBAHHOU
A30THOM KUCJIOTHI ¢ MeNbl0. Bemblika
TepMUTHOU cMmecu. [lopTper
H. H. bekeroBa

23 Hemeramel. biaropoassie Hemeramnel kak okucautenu. Hemerasis!l | OnmuceiBaTh 0COOEHHOCTH MOJI0KEHUS

ra3bl

KakK BOCCTAHOBUTEJIH. Pan
AJIEKTPOOTPHULIATEIILHOCTH. NueptHbIe
WK OJaropoIHbIE Tas3bl.

Jlemoncmpayuu. Konekuys HeMETaJIO0B.
Bcenbimka u€pHoro nopoxa. BeitecHenue

rajJOreHOB U3 UX PACTBOPOB JIPYTUMHU

HeMeTauioB B [lepuoauueckoit Tadnuie
1. 1. Menneneesa, CTpoeHuE UX
aTOMOB U KPUCTAJUIOB.

CpaBHUBATH CITIOCOOHOCTH K
AJUIOTPOIINU C METAJUIAMH.

XapakTepu3oBaTh O0ITNE XUMHUECKUE
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rajorcHamMu

cBoMcTBa HEMeTaJlIoB B cBeTe OBP 1 ux
MIOJIOKEHUST HEMETAJIOB B PSITY
ANIEKTPOOTPHULIATEITILHOCTH.

HaOimronaTe 1 onuCEIBaTh XUMHUYECKUI

OKCIICPUMCHT

24

Kucnornr HCOPIraHN4YCCKUC U

OpraHUYECKHUe

Kucnoret ¢ TOYKM 3peHUS] aTOMHO-
MOJIEKYJISIPHOTO ~ ydyeHusa. Kuciaorel ¢
TOYKHU 3pEHHUs TEOpUU
ANEKTPOTUTUYE CKON JTUCCOLIAALINH.
Kucnorel ¢ TOYKM 3peHUSI HPOTOHHOM
teopun. OOmMEe XUMHUYECKHE CBOWCTBA
kuciot. Kiaccuduxanus Kucmuor.
JlabopamopHhuwiii oneim. ViccrnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM

151 yKCYCHOﬁ KHCJIOT KaIlICJIbHBIM MCTOAOM

py UX pa30aBICHUHU BOJOM.

CoOTHOCUTH NpeACTABUTENEH
OPTaHUYECKHUX U HEOPTAaHUYECKUX
KHUCJIOT C COOTBETCTBYIOIIIECH
KJIACCU(DUKATUOHHOW TPYTIION.
OnuceIBaTh OOIIIME CBOMCTBA
OpraHMYeCKUX U HEOPTaHUYECKUX
KUCJIOT B cBeTe T/ 1 ¢ mo3uuuu
OKHCJICHHUSI-BOCCTAHOBJICHHS KATUOHA
BOJOPO/Ia WJIM AaHHOHA KUCJIOTHOTO
OCTarKa.

OnpenensaTb 0COOCHHOCTH XUMHUCCKUX
CBOWCTB a30THOM, KOHLICHTPUPOBAHHOMN
CEpHOM U MyPaBBUHOU KHUCJIOT.

[IpoBoauTh, HAOTIONATH U OOBICHATH
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pe3yabTaThl IPOBEAEHHOTO

XUMHYCCKOI'O OKCIICPUMCHTA

25

OcHoBaHus HCOPTaHUYCCKUC U

OpraHUYECKHUe

OcHOBaHMSI C TOYKM 3pEHUS AaTOMHO-
MOJIEKYJISIDHOTO  yueHus. OcCHOBaHHUS C
TOYKHU 3pEHHUS TEOpUU
ANIEKTPOITUTHYECKON JUCCOIMAIUY.
OcHOBaHUsI C TOYKU 3pEHUS MPOTOHHOU
teopuu. Kraccudukauuss OCHOBaHMIA.
XHWMHUYECKUE CBOMCTBA OPraHUYECKUX H
HEOPraHUYECKUX OCHOBAHMIA.
Jlemoncmpayuu. Konnekuus menoyen u
aMHUHOB. B3aumoneiicTBre napos
KOHILICHTPUPOBAHHBIX PACTBOPOB COJITHOM
KHUCJIOTBI 1 aMMHUaKa («JIbIM 03 OTHs»).
[TonyueHne ammuaka U U3y4eHHUE €ro
CBONCTB.

Jlabopamophvie onvimoi. [lonyduenue
HEPACTBOPUMOTI'O THJIPOKCUIA U €TI0

B3aNMOJICHICTBHE C KUCIIOTOM

OnuceIBaTh HEOPraHUYECKNE OCHOBAHUS
B cBete TOI.

XapakTepu3oBaTb CBOMCTBA
OPraHUYECKUX U HEOPTaHMYECKHUX
OECKHJIOPOJIHBIX OCHOBaHUH B

CBETE ITPOTOHHOMN TEOPUHU.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XUMHUYECKUMN OKCIICPUMCHT
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26 AMoTepHbIe coeMHEHUs Heoprannueckue ampoTtepHbie XapakTepu3oBaTh OpraHU4EeCKUe 1
HEOPraHWYECKHUE U COCIMHEHMSI: OKCHJIBI U TUIPOKCH]IBI, — HEOpraHuyeckue aM(oTepHbIe
OpraHU4eCKHe UX CBOMCTBa U IIOJy4YCHHE. COCIMHEHMSI KaK BEILECTBA C

AMmpoTepHbIe OpraHNYEeCKUE COSAMHEHUS | TBOMCTBEHHON (YHKIIMEN KUCIOTHO-
Ha IpUMepe aMUHOKHCIIOT. [lenTuabl u OCHOBHBIX CBOMCTB.

MENTUIHAS CBA3b. AprymMeHTUpOBaTh CBOMCTBA
Jlemoncmpayuu. Paznuuneie cirydan AMUHOKHUCIIOT KaK aM()OTEPHBIX
B3aUMOJICCTBHSI paCTBOPOB COJIEH OPraHUYECKUX COCAUHEHUM.
AJIFOMUHHUS CO IIETOYBIO. PackpriBate Ha OCHOBE
JlabopamopHvie onvimei. [lonydenue MEXIPEIMETHBIX CBsI3el ¢ Onooruen
aM(}OTEpPHOTO TUIPOKCUAA U U3YUEHUE pPOJIb AMUHOKHCIIOT B OPTAHU3ALINN
€ro CBOMCTB YKU3HU

27 Commn Knaccudukanus coneid. XKéctkocTh Boabl | XapaKTepru30BaTh COJM OPraHUYECKUX U

U crocobsl e€¢ ycrpanenusa. llepexon
KapOoHaTa B TMIAPOKapOOHAT U O0OpaTHO.
OO01Me XUMAYECKHE CBOMCTBA COJIEH.

Jemoncmpayuu. 11lonyueHune xECTKOU

HEOPTraHUYECKUX KUCIIOT B CBETE TEOPUU
AIEKTPOIUTHYECKON TUCCOIUALINH.
CoOTHOCUTH MpeicTaBUTEICH coe

OPraHU4YCCKUX 1 HCOPraHM4CCKHUX
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BOJIbl U YCTPAHEHUE €€ KECTKOCTHU.
Jlabopamopnwie onvimoi. [IpoBeneHne
KAYECTBEHHBIX PEAKIUH 10 OIIPEACICHUIO

cocCTaBa COJIH.

KHUCJIOT C COOTBETCTBYIOLIEH
KJIacCU(UKAITMOHHOM TPYTIION.
XapakTepu30BaTh KECTKOCTh BOJIBI U
npeaJiarath CrocoObl €€ yCTpaHeHUsI.
OmnuceIBaTh O0IME CBOMCTBA COJICH B
cete TO/I.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XUMHUYECKUMN OKCIICPUMCHT

28 [TpakTrueckas padbota Ne 2. Pemenue sxcniepumMeHTanbHbIX 3aa4d o | [nmanupoBars, MpoBOAUTH, HAOMIOAATH U
Perrenue skcriepuMeHTaNbHBIX | TeMe: «BemecTsa u ux cBOWCTBa» OIMCBHIBATh XUMUYECKUN DKCIIEPUMEHT C
3a1a4 1o teme «BemecTBa 1 ux COOJIOZICHUEM TPaBUJI TEXHUKH
CBOMCTBa» 0€3011acCHOCTH

29 [ToBTOpenue u o6oOLIeHNE TectupoBanue, penieHue 3anady u BBINONHATE TECTBI, pelIaTh 3a1a4u U

TCMBbI

YIPaXHEHUU 110 TEME

YIPaXHEHUS 10 TEME.
[TpoBOIUTE OLIEHKY COOCTBEHHBIX
JTOCTUXKEHUI B YCBOCHUU TEMBI.
KoppextupoBarb CBOU 3HaHUS B

COOTBCTCTBHHU C IINIAHUPYCMbIM
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pe3yabTaToM

30 KontponpHas pabora Ne 2 «BemecTBa 1 ux CBOMCTBay

3134 Tema 4. XuMus U coBpeMeHHOe 0011ecTBO (4 4)

31 XuMUYECKask TEXHOJIOTUS [IoHATHE O XMMHYECKOM TEXHOJIOTHH. | XapaKTepHU30BaTh XUMUYECKYIO
XVWMHUYECKUE pEaKIUU B MPOU3BOJACTBE | TEXHOJIOTHIO KaK MPOU3BOAUTEIBHYIO
aMMHpaKa U METaHOJIA. Obmas | cuity ob1ecTsa.
KJIacCU(pUKAMOHHAS xapakTepuctuka | OnUChIBaTh XUMUYECKUE MPOLIECCHI,
peaKkuMii CMHTE3a B IPOU3BOJCTBE ITHX | JIEXKAIIUE B OCHOBE MPOU3BOACTBA
IPOAYKTOB. Hayunsie IMPUHIUIBL, | aMMHAKa U METAHOJIA, C IIOMOILBIO
JeXalye B OCHOBE  IPOM3BOJACTBA | POJHOTO S3bIKA U S3bIKA XUMUHU.
aMMpaka ¥ MeraHosa. CpaBHEHME ITHX | YCTaHABIMBATh AaHAJIOIMHU MEXIY ABYMS
IPOU3BOJICTB. IIPOU3BOJICTBAMH.
Jemoncmpayuu. Monenu dopmynupoBaTh 00IHE HAYYHBIC
IPOMBIIUIEHHBIX YCTAHOBOK MOJYYEHHs | IPUHLMUIIBI XUMHYECKOTO MPOU3BOJCTBA
CEpHOM KUCJIOTHl U CUHTE3a aMMHaKa

32 XuMudeckasi TpaMOTHOCTb Kak | MapKUpoOBKa YIIaKOBOYHBIX MaTepuajoB, | ApryMEeHTHPOBaTh HEOOXOIUMOCTh

KOMITOHEHT OO1el KYJIBbTYpbl

YCJIOBCKA

AIIEKTPOHUKH ¥ OBITOBOW TEXHHKH,
AKOJIOTUYHOTO TOBapa, MPOIyKTOB

NIUTAHMS, ITUKETOK I10 YXOIy 3a OJIECKIOM.

XMMHUYECKOU TPAMOTHOCTH KakK
KOMIIOHEHTA OOIIEeKYIbTYPHOMN

KOMIICTCHTHOCTH 4YCJIOBCKA.
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Lemoncmpayuu. BuneodpparmeHTs U
CJIAMIbI O CTETIEHU SKOJIOTUYECKOM
YUCTOTHI TOBapa.

JlabopamopHhvie onvimwi. I3yuenue
MapKUPOBOK Pa3IMYHBIX BUJIOB
MPOMBIIIIEHHBIX U MPOJIOBOJIbCTBEHHBIX

TOBapOB

YMeTh noiaydars He0OXOAUMYIO
MH(POPMALIUIO C MAPKUPOBOK Ha
YIaKOBKaX Pa3IUYHbIX POMBIIUIEHHBIX

" IIPOJOBOJIbLCTBCHHBIX TOBAPOB

33

IHoBTOopenue u 00001meHue Kypca xumuu 11 kiacca.

34

Tect Ne2 B pamkax npome:kyTouHou arrecrtauuu(lya)
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