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MHHOACHUTEJIbBHASA 3AIINCKA

Pabouas nmporpamma no XMMHH COCTaBJI€Ha Ha OCHOBE (peiepaibHOr0 KOMIIOHEHTA rOCyIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOIo o0I1Iero o0pa3oBaHus Ha 0a30BOM YpOBHE, yTBepkaeHHoro 5 mapra 2004r, Ha OCHOBE aBTOPCKOMU
nporpammbl  O.C. T'abpuensna (I'aGpuenssa O.C. mporpamma kypca xumuu st 8-11 kiaccoB 0011eo0pa3oBaTebHBIX
yupexxnennit M: Jlpoda, 2010r). PaGouass mporpamMmmMa mo XMMHHU COCTaBJieHa Ha OCHOBE MPOrpaMMbl CPEIHErO OOILEro
oOpazoBaHusi 1Mo xuMuu (0a30BBIM YpPOBEHb) U mporpamMmmbl kypca xumuu s 10-11 kmaccoB 001meo0pa3oBaTebHBIX
yupexaennit (0a3oBbiii ypoBeHb) O.C.I'abpuensina, METOAMYECKHX PEKOMEHJALUMKA MO CO3/aHUI0 U (DYHKIMOHUPOBAHUIO B
o011e00pa3oBaTeIbHBIX OPraHU3alUsaX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTHM M MaJlbIX TOpo/aX, LIEHTPOB OOpa3oBaHUS
€CTECTBEHHO-HAYYHOM U TexXHoJiornueckoi HampasiieHHocTel («Touka poctay) (yTBEepkKAeHbI pacropsukeHneM MuHucTepcTBa
npocseinenus Poccuiickoit ®eneparnmu ot 12 stuBaps 2021 r . Ne P-6) . — URL: http://www .consultant
.ru/document/cons_doc_ LAW 374694/,

PabGouas mporpamma mnpenHasHadyeHa juig M3ydeHuss xumud B 10 — 11 kimaccax cpenneit o01ieo6pa3oBaTeIbHOM MIKOJIBI 110
y4eOHHUKaM:

1. Xumus. 10 xnace. ba3osiit ypoBens: yueonuk / O.C.I'abpuensH. — 2-e uz., crepeotun. — M.: [lpoda, 2014.

VYyeOnukn cootBeTcTBYeT dDenepalbHOMY TOCYAapCTBEHHOMY 00pa30BaTElIbHOMY CTaHAAPTY CpeaHero (IOJIHOro) oOIiero

oOpa3oBaHus U peannsyeTt aBTopckyto nporpammy O.C. ["aGpuensna.


http://www/

CornacHo 00pa3oBaTEILHOMY CTAHIAPTY, TJIABHBIC Uelu CPeOHe2o 00uLe20 00pa3o0e6anus COCTONAT:
1) B mprOOpPETCHNY 3HAHMIA, YMEHUH U CTIOCOOOB JIESATEIBHOCTH, CIIOCOOCTBYIONIMX (POPMHUPOBAHHUIO IIEIIOCTHOTO MPEICTABICHHSI

0 MHpE;
2) B pa3BUTHH OIBITA PA3HOOOPA3HOM JEATEILHOCTH, CAMOIIO3HAHUSI U CAMOOTIPE/ICTICHHUS;
3) B OCO3HAHHOM BBIOOPE MHAMBHYATbHON 00pa30BaTEIbHON TPACKTOPHH U MPO(HECCHOHATBHON ACSITEITHHOCTH.

Bonpimo#t Bkiag B TOCTHXKEHUE ATUX LeNield CpeaHero oOiiero o0pa3oBaHUsl BHOCUT U3YUeHUe XUMUU, KOTOPOE MPU3BAHO
obecneuums.
1) dbopmMupoBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa, B KOTOPOW CHCTEMa XHUMHYCCKHUX 3HAHHMU SBJISCTCS €€ BaKHEHUIIHM

KOMITIOHCHTOM,

2) pa3BUTHE MHTE/UICKTYaJbHOTO W HPABCTBEHHOTO MOTCHIIMAIA CTAPIICKIACCHUKOB, ()OPMHUPOBAHUE Y HUX DKOJOTHUCCKU

IPaMOTHOTO B y4eOHOU 1 MPOodeCCHOHAIBHOM JACSATEILHOCTH, a TAK)KE B OBITY;

3) OCO3HAaHHUC Yy CTAapIICKIACCHUKOB HGO6XOI[I/IMOCTH B pa3BUTHHU XHNMHHU U XUMHYECKOU IIPOMBIINIJICHHOCTH, KakK

MIPOM3BOIUTEIILHOM CHIIBI OOIIECTRA;

4) moHWMaHHE HEOOXOAMMOCTH 0€301TaCHOT0 OOpAIICHHUS C BEIISCTBAMYU M MaTepHUaIaMy, UCTIOIb3YEeMBIMHU B MPOQECCHOHAIBHOM

¥ TOBCETHEBHOMN KU3HU.



Henamu uzyuenus xumuu 6 cpeoHeil WiKo.j1e AGIAAOMCA.
1) BuJCHHE M TIOHMMAHHE 3HAYMMOCTH XMMHYCCKHMX 3HAHHMU IS KaKIOro 4YjcHa COLMyMa;, YMCHHE OLICHHUBATH Pa3IMuHbIC
dbakThl U SBJICHUS, CBSI3aHHBIE C XUMHUUYECKUMU OOBEKTaMH M TPOILIECCAMU Ha OCHOBE OOBEKTUBHBIX KPUTEPHUEB U

onpeenéHHON CUCTEMBI LIEHHOCTEN, (OpMYIHPOBAaTh U 0OOCHOBBIBATH COOCTBEHHOE MHEHUE U YOEXKICHHE;

2) TOHMMAaHHUE POJIM XMMHU B COBPEMCHHON €CTECTBCHHO-HAYYHOH KapTHHE MHpa M HCIOJIb30BAHUE XMMHUYCCKUX 3HAHUM IS
OOBsICHEHHS OOBEKTOB U TMPOIECCOB OKpYXKaoWEeH JAeHCTBUTENIBHOCTH — TPUPOJHOM, COIMAIbHOM, KYyJIbTYpPHOH,

TEXHUYESCKOM CpCabI;

3) (1)OpMI/IpOBaHI/IC Y CTApHICKIACCHUKOB IIPHU HU3YUYCHUU XUMHHU OIIbITa ITO3HAHHA W CAMOIIO3HAHUA C IMOMOIIOBIO KIIFOYCBBIX
KOMIIETEHTHOCTEHU (KJ'IIO‘-IGBBIX HaBBIKOB), KOTOPBIC UMCIOT YHUBCPCAJIBHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB ACATCIIbBHOCTU, —
ITIONCKa, aHaJIn3a " O6pa6OTKI/I I/IH(bOpMaHI/II/I, HN3TOTOBJICHHUC I/IH(l)OpMaHI/IOHHOFO MMpOoAYKTa WU €ro IPC3CHTAIlUU, IIPUHATHUA
pemeHHﬁ, KOMMYHHUKAaTUBHBIX HABBIKOB, 0e30macHOTo 06paH_I€HI/ISI ¢ BCImCCTBaMH, MarcpuallamMu H IpoHecccaMmu B

MOBCETHEBHOM JXKM3HU M TIPO(PEeCCHOHATBHOM AeATEILHOCTH.



MecTo yueOHOro npeamera « XumMus» B y4eOHOM ILIAHe.
Peanuzanus [Iporpammel OyAeT OCYIIECTBIISITHCS C UCTIONB30BaHUEM 1M poBoii 1abopatopuu "Peneon", mabopaTopHoro
o0opynoBanus 1eHTpa "Touka pocta". B cooTBeTcTBUM ¢ DenepaabHbIM IOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
cpeaHero oomiero oopazoBanus u ¢ yueoHbiM wiaHoM MBOY «Konbunckast CIL» na nzydyenue opranndeckoit xumuu B 10

KJIaCCC OTBOAUTCAA ] yac B HCOCIIIO, 34 yaca B Troa.

JINYHOCTHBIE, METANIPEIMETHbIC U IPEeIMETHBIC Pe3yJbTAThl 0CBOCHHUS Kypca
OOyuyeHue XMMUU B CpeJHEH IIKoJe Ha 0a30BOM YpOBHE MO JAHHOMY KypCY CIOCOOCTBYET JOCTHMKEHHUIO O0YYarOIIMMUCS
CIEIYIOIINX JIUYHOCHHBIX Pe3)/IbIMaAN 08’
1) gyyBcTBa TOPJOCTH 32 POCCHHCKYIO XMMHUYECKYI0 HAyKy M OCO3HAHHME POCCHHCKON Tpa)KTaHCKOW HICHTUYHOCTH — &

YEeHHOCMHO-0PUEeHMAYUOHHOU cepe;

2) 0co3HaBaTh HEOOXOJAMMOCTb CBOCH MO3HABATEIBHOW JCATEIBHOCTH M YMEHUE YIPABIATH €10, TOTOBHOCTh U CIIOCOOHOCTDH K
caM000pa30BaHUIO HA MPOTSHKCHUH BCEH KU3HU; TOHUMAaHNUE BAXKHOCTH HEMIPEPHIBHOTO 00pa30BaHUs Kak (HaKTOPy YCHEITHON

npodeccruoHanbHOM 1 00IIECTBEHHON ACATENBHOCTH; — 6 NO3HA8amebHoU (KOTHUTUBHOM, MHTEJUIEKTYyalIbHON) cghepe

3) TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIEH 00pa30BaTEIILHON TpaeKTopuu WM chepsl MPOPECCHOHATBHON

NEATEIBHOCTH — 8 Mpy0osoll cgepe;

4) HemnpusTHE BPEIHBIX NMPUBBIUCK (KYpPeHHS, YHOTPEOJICHHS aKOTOJIS M HAPKOTHKOB) Ha OCHOBE 3HAHWW O TOKCHYCCKOM H

HapKOTHYECKOM JICUCTBUHU BEIIECTB — 8 chepe 300posbechepedicers u 6e30nacto2o oopasa HcusHu,



1)

2)

3)

4)

Memanpedmemmuvimu pe3ynvmamamu OCBOSHUS BBIITYCKHUKAMY CPEIHEH IIKOJIBI Kypca XUMUH SIBIIIOTCSA :

UCNnOoIb3068aHUe OCHOBHBIX METO/IOB MO3HAHUS (OIpeelieHne HCTOYHUKOB YU4eOHOM U HaydHOU MH(OpMAaIK, OJyUYEeHUE ITOU
uHpopmaim, e€ aHaiau3, ¥ yMO3aKJIIOUEHUsS HAa €ro OCHOBE, M3rOTOBJICHUE M MPE3eHTalUs WH()OPMALMOHHOTO MPOAYKTA;
IIPOBEJEHUE DKCIIEPUMEHTA, B TOM YHCIIE U B IPOLECCE HCCIEAOBATENBCKON JESATEIBHOCTH, MOJEINPOBAHUE H3YYaEeMBbIX
00BEKTOB, HAONIOICHUE 32 HUMH, UX U3MEpEeHHE, (PUKcalus Pe3yNbTaTOB) U UX HpuMeHeHue ]ISl TIOHUMaHUS Pa3InYHbIX

CTOPOH OKPY>KaroUEen AEUCTBUTEIBHOCTH;

graoenue OCHOBHBIMU HWHTCJUICKTYAJIbHBIMHA OIICpAlIUAMHU (aHaJII/I?) N CHHTC3, CPABHCHUC U CUCTCMATU3ALIUA, O606IIICHI/IC )51
KOHKPCTHU3alIUs, KJIaCCI/I(l)I/IKaIII/ISI " IMOHUCK aHAJIOIOB, BBIABJIICHUC IMTPUYHUHHO-CICACTBCHHBIX CBHSCﬁ, q)OpMy.]II/IpOBKa T'HIIOTE3,

UX IIpoBepka U GOpMyJIHPOBKA BHIBOJOB);

nosnanue 00BHEKTOB OKPYXKaromero Myupa B IINTAHC BOCXOKICHUA OT a6CTpaKTHOFO K KOHKPECTHOMY (OT O6I_IIGFO qcpe3 4aCTHOC

K €IMHUYHOMY);

CNnOCOOHOCMb BBIIBUTATh HJICH U HAXOJIUTh CPEJICTBA, HEOOXOIUMBIE JJISI UX JIOCTHKEHHUS;

5) ymenue HopMyIHpOBATh IETU M ONPEACIATh 33aJladd B CBOCH IMO3HABATEIBHOW JEATCIIEHOCTH, ONMPEICSISITh CPEACTBA IS

6)

JOCTHIXKCHMUA ueneﬁ H PCIICHHA 3aa4;

onpedesims PasHOOOPa3HBIC UCTOYHUKH TTOJTYYCHHS HEOOXOIMMON XUMHYECKON MH(POPMAIIUH, YCTAaHOBJICHUE COOTBETCTBHS

conepkanus U GOpMbI TIPEICTABICHUS HH(POPMAITMOHHOTO MPOAYKTA AYJAUTOPHUH;

7) ymeHue IPOTYKTHBHO OOINATHCS M B3aUMOJCHCTBOBAThH B IIPOIIECCE COBMECTHOM JEATCILHOCTH, YIUTHIBAThH MO3UITUHN JPYTUX

YYaCTHUKOB JI€SITENBHOCTH, 3P (PEKTUBHO pa3peniaTh KOHPIUKTHI;



7

8) eomoenocms K KOMMYHHKaMH (IIPEACTaBIATh pPE3yJbTaThl COOCTBEHHOW IMO3HABATEIBLHOW JEATCIBHOCTH, CIBINIATh M

CJIyIIaTh OIMIOHEHTOB, KOPPEKTUPOBAThH COOCTBEHHYIO TTO3HUIINIO);

9) ymenue WCIONB30BAaTh CPEICTBA WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TexHosorui (manee — WKT) B pemreHun
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AIMOHHBIX 3aJlad C COOJIIOJIeHUEeM TPEOOBAaHUM HPrOHOMUKH, TEXHHUKU

6630H3,CHOCTI/I, TUTHUCHBI, pecypcoc6epe>KeHH$[, IMMPaBOBLIX U 9TUYCCKUX HOPM, HOPM I/IH(l)OpMaHI/IOHHOI\/’I 6630HaCHOCTI/I;

10) graoenue SA3bIKOBBIMU CpeaACTBaMH, B TOM YHUCJIC U A3BIKOM XHMHUHU — YMCHUC SCHO, JIOTUYHO W TOYHO H3JiIaraTb CBOIO
TOYKY 3pCHHA, HCIIOJIB30BATH AACKBATHBIC A3BIKOBBIC CPCACTBA, B TOM YUCJIC U CUMBOJIBHBIC (XI/IMI/I‘IGCKI/IC 3HAaKH, q)OpMYJ'IBI )51

YpaBHEHHS ).

Hpedmemnbmu pe3yiomamamu N3y4dCHUA XUMUU HA 0a3oBOM YPOBHC Ha CTYIICHU CPCAHCTO 06IIICPO 06pa30BaHI/ISI SABJIIOTCA
CICAYIOMNUC pE3yIbTAThI.

|. B no3naBarteiabHOM cepe:
1. 3unanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB U BaKHEHIIIMX TEOPHI Kypca OpraHU4eCKOi 1 00IIeH XUMUH,

2. YMeHue Ha6JIIOI[aTI>, OIINChIBATDb, (1)I/IKCI/IpOBaTI> pe3yiibTaTbl M ACJIaTb BBIBOABI HAa OCHOBC JICMOHCTPAIMOHHBIX H

CaMOCTOSITEIbHO POBEAEHHBIX SKCIEPUMEHTOB, UCIIOIb3YSI IJI1 3TOTO POAHOU (PYCCKUN UM UHOM) SI3BIK U A3bIK XUMUU;

3. YMeHue KJIaCCH(bHHHpOBaTB XUMHUYCCKHUE DJJICMCHTLBI, IMIPOCTHIC BCIICCTBA, HCOPraHUYCCKHUC H OPraHUYCCKHC COCIMHCHUAI,

XUMHYCCKHUC ITPOLCCCHI;



4. ymenue  XapakTepu3oBaTb OOLIME CBOWCTBA, IOJYYEHUE U IPUMEHEHUE U3YYEHHBIX KJIACChl HEOPTaHMYECKHX U

OpTraHUYCCKUX BCHICCTB U UX Ba)KHEUIIIMX HpeﬂCTaBHTCHCﬁ;
5. onucwvieamo KOHKPCTHBLIC XUMHWYCCKNUC PCaKIINH1, YCIOBUA UX IIPOBCACHUA U YIIPABICHUA XUMHYCCKUMU IIPOLCCCAMU,

6. ymeHue MpOBOAUTH CaMOCTOSITCJIbHBIM XUMMUYECCKUMN OKCIICPUMCHT H Ha6J'II-OI[aTB I[CMOHCTpaHHOHHBIﬁ OKCIICPUMCHT,

(I)I/IKCI/IpOBaTB PE3YJIBbTATHI U ACJIATh BBIBOABI U 3aKJIFOUCHUA 110 PE3YyJIbTATaAM;,

7. npoOcHO3UpOoeantv CBOMCTBA HCU3YUYCHHBIX BCUICCTB 110 AHAJIOTHUH CO CBOMCTBaMH HN3YUYCHHBIX Ha OCHOBC 3HAHUA XUMHUUYCCKUX

3aKOHOMEPHOCTEM;

8. ompedensimv UCTOYHUKU XUMHUYECKON MHGOpMAIMH, MOJIy4YaTh €€, MPOBOJUTH aHAIM3, U3TOTABIUBATH MH(GOPMAIIMOHHBIN

IMPOAYKT U IMPCACTABIIATH €CT'O,

9. ymemw noavzosamvcsi 0053aTENbHBIMU CIIPABOYHBIMH MaTepuasiaMu: [lepuonnyeckoil cUCTEeMONW XMMHUYECKHX 3JIEMEHTOB
JI. W. MenneneeBa, TaOnuIeid pacTBOPUMOCTH, DJICKTPOXUMHUYECKHUM  PSJAOM  HANPSOKCHUH  METAUIOB,  PSAOM
ANEKTPOOTPULIATEIBHOCTH — JUISl XapAaKTEPUCTUKU CTPOECHHS, COCTaBa U CBOICTB aTOMOB XHMHYECKHUX 3JIEMEHTOB |—IV

IICPHUOJ0B U O6p330BaHHI>IX HMHU IIPOCTHIX U CJIOKHBIX BCIIICCTB,

10. ycmarnosieHue 3aBUCUMOCTH CBOMCTB U IMPUMCHCHUA BAYKHEHMIIIMX OpPraHN4YCCKUX COGI[HHCHH?I OT UX XUMHYCCKOI'O CTPOCHUA,

B TOM YHCJI€ U O0YCJIOBJICHHBIX XapaKTEPOM ATOTO CTPOCHUS (TPEIACITbHBIM WIIN HETIPECTbHBIM) U HATMYNEM (DYHKIIMOHATBHBIX

rpymi;

11. mooenuposanue MoneKyn HEOPraHUYECKUX U OPraHUUECKUX BEUIECTB;



12. nonumanue XUMUYECKOU KapTUHBI MUPA KaK HEOTHEMJIEMOMN YacTH IEJIOCTHONW HayYHOUM KapTUHBI MUPA.

II. B nenHocTHO-opueHTAUMOHHOH cdepe — QopmMupoBaHrue COOCTBEHHOW MO3MIUHU IpPHU OLEHKE MOCIEACTBUN IS

OKpYXalollel Cpeibl IESITeIbHOCTH Y€JI0BEKa, CBA3aHHOM C IPOU3BOJICTBOM U MEPEepabOTKON XUMUYECKUX MPOIYKTOB;

I1l. B TtpynoBoii cdepe — npogedenue XUMHUYECKOTO SKCIEPUMEHTA; pa3eumue HABBIKOB Y4YeOHOW, MPOEKTHO-

HCCHCHOB&TCHBCKOﬁ 151 TBOpquKOﬁ ACATCIIbHOCTH IIPH BBIMTOJIHCHUN MHANBUAYAJIBHOTO IMPOCKTA IO XUMHH,

IV. B cdepe 310poBoro odopasa KusHu — cod00eHue TPaBUI OE30MacCHOTrO OOpalleHus C BEIIECTBAMH, MaTepuajiaMu;
OKa3aHHE TICPBOW ITOMOIIIM NIPH OTPABJICHUSAX, 0’)KOTaX M TPaBMaX, IMOJTYUYCHHBIX B PE3yJIbTaTe HAPYIICHHS TTPABUIT TCXHUKHU

0e30IMacHOCTH Impu pa60Te C BCIICCTBaAMH 1 J'Ia60paTOpHBIM 060py)10BaHI/I€M.

Conep:xkanue kypca 10—11 knaccoB. ba3oBblii ypoBeHb
Copnepxkanue Kypca XapaKTEpH3YeTCsl ILIEJIIOCTHOCThIO M CHCTEMHOCTBIO y4eOHOTO MpeaMeTa, Ha OCBOCHHE KOTOPOTO
OTBEJICHO XECTKO JINMUTHPOBAHHOE yueOHOE BpEeMs.
[lepBas gacte kypca (10 kimacc) mocBsilieHAa OpraHWYECKUM coenuHeHusM, a Bropas (11 kmacc) — oOmiel XuMuu.
CtpyKkTypupOoBaHuEe Kypca OpraHu4eCKON XUMHH ONPEAEISeTCs UAEIMHU TEOPUU Pa3BUBAIOLIETO OOydYeHUs1 DIbKOHUHA U B.
B. JlaBpiioBa M CTaBUT LENBIO PA3BUTHE YYAIIUXCS HEMPOQPWIHHBIX MO OTHONIEHUIO K XMMHUHU KJIACCOB CPEACTBAMHU y4eOHOM
mucriuiHbL. [103TOMY BHauUasge paccMaTpUBAIOTCSI KPATKUE TEOPETUUYECKUE CBEICHHS O CTPOCHUH, KIIacCU(DHUKAIIMU U CTIocobax

dbopMupoBaHusl HA3BaHUM OPraHUYECKUX COCIUHEHUI, 00 OCOOCHHOCTSX MPOTEKaHUs OPraHMYECKUX PEaKIUid B CPaBHEHUH C
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M3yYEHHBIMHA B OCHOBHOW IIKOJIE TUIAMHU XUMHUUYECKHUX PEAKIMN C YYaCTHEM HEOPraHWYECKUX BelecTB. Ha HawanpHOM 3Tare
PaCKpBIBAIOTCS MPUYHUHBI MHOT0O0pa3usi OpraHUYeCKUX COCTUHECHUI.

Jlanee paccMaTpuBalOTCsl OCHOBHBIE KJIACChl OPraHMYECKUX COCAMHEHHH — YIJIeBOAOPOJOB (AJKAHOB, aJKEHOB, JUEHOB,
QJIKUHOB, apeHOB) M MX MPUPOJIHBIX MCTOYHUKOB (IIPUPOJHOrO ra3a, HePTH M KaMEHHOIO YIJisfi). DTO MO3BOJISIET 3aKPENUTh
OCHOBHBI€ MOJIOXKEHHS TEOPUU XMMUYECKOTO CTPOCHUSI OpraHnyeckux coequnenuid A. M. bytieposa.

3aTeM CBEIECHUSA O 3aBUCUMOCTHU CBOWCTB OPraHMYECKUX COCIUHEHUU OT UX CTPOCHUS Pa3BUBANOTCS MPU PACCMOTPEHUU
KJIACCOB KHUCJIOPOJCOACPKAIINX COCTUHEHUN (CITUPTOB, (PEeHOJIA, alIbJETHI0B, KAPOOHOBBIX KUCJIOT, CIOXKHBIX ()UPOB, JKUPOB U
YIJI€BOJIOB) U a30TCOACPKAIMNX OPTaHUUECKUX COCTMHEHUH (AaMUHOB, aMUHOKHCIIOT, O€JTKOB U HYKJIEMHOBBIX KHCJIOT).

Wnero nenenonaranus, T. €. OTBETa Ha BOMPOC O POJIM OPTaHUYECKON XUMHH B )KM3HU COBPEMEHHOTO OOIIECTBA, Pean3yeT
3aKJIIOUMTENIbHAS TiaBa Kypca «OpraHudeckass XuMusi 1 oO1ecTBo». B Hell oOydaromiyecs: 3HAKOMSTCSI ¢ TAKUMH Ba)KHBIMU B
PAKTUYECKOM U OMOJIOTUYECKOM OTHOIIEHUH BEIIECTBAMU M MaTepuajaMu, KaK IIacTMacChl U BOJIOKHA, (ePMEHTHI, BUTAMUHBI,
TOPMOHBI U JICKAPCTBA, a TAKXKE C IOCTIKEHUSIMU OMOTEXHOJIOTUH.

Wnen Teopun pa3BuBaroiiero o0yueHus Moj0KEeHbl U B OCHOBY Kypca o0IIei XuMun. Y CTaplIeKIacCHUKOB (popmupyercs
LEJIOCTHOE MPEJICTABICHUE O XMUMHUYECKOW HAyKE M XMMHUYECKOM IIPOU3BOJCTBE, a TAKKE O €IMHON €CTECTBEHHO-HAYYHOU
KapTUHE MUpPa, B KOTOPOM XMMHUYECKAsi KAPTUHA MUPA ABJISAETCS €€ HEOThEMIIEMON YaCThIO.

B xypce oOmieli xumMun BHaYale ydamuecs: 3HAKOMSTCS TOCISTHUMHU JTIOCTH)KCHHUSIMU B 00JIACTH M3YUYEHUSI aTOMa, Y3HAIOT
O COBPEMEHHBIX METO/IaX IMO3HAHUS CTPOEHUS aTOMa, YIIyOJsI0T U PACIIUPSIIOT 3HAHUS, TTOJYYEHHbIE B KYpC€ OCHOBHOM IIKOJIBI,
0 CTPOCHUHU aToMa M BeImecTBa Ha ocHoBe Ilepmoamdeckoro 3akoHa u [lepuogmueckoii cucremsl JI. 1. Menaeneena, 06 o0mmux
CBOMCTBAxX KJIACCOB OPTaHUYECKHX W HEOPTaHWYECKUX COCTUHEHUU (KHUCIIOT, OCHOBAaHWMW, aM(OTEPHBIX COCTUHEHUI) B CBETE

TEOPUU SJIEKTPOIUTUYECKON JUCCOLMALUM U MPOTOHHON Teopuu. [lanee paccmarpuBaercs KiacCU(UKALUSI XUMUYECKUX
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peaKkiuil B OPraHWYECKOM M HEOPraHMYECKOW XMMHUHU. 3aBEpUIaeT KypC 3HAKOMCTBO CTapIICKIACCHUKOB C IEPCHEKTUBAMMU
pa3BUTHSI XMMHUUYECKOW HAyKd U XMMHUYECKOIO MPOM3BOJACTBA, C MPOOJIEMaMH OXPaHbl OKPYXKAIoLEH cpeibl OT XUMUYECKOIO

3arpsA3HCHHA U IYTAMU UX PCIICHUA.



Conep:xanne kypca. 10 knacc. ba3oBblii ypoBeHb
Teopusa cmpoenusa opzanuueckux coeounenuit A. M. Bymaeposa.
Ilpeomem opzanuueckon xumuu. Opeanuyeckue ewjecmea.; NPUpooHsie,
uckyccmeenmvle u cunmemuyeckue. OcobeHHOCmMU cOCmaga u CmpoeHus
opeanuueckux eewjecms. Bumanuzm u ezo kpax. I[lonamue 06
V271e8000P00aX.
OcHOBHbBIE MOJIO)KEHUS TEOPUM XHMHUYECKOro crpoenusi byrieposa.
Banentnocts. CTpykTypHble (QOpMYIbI — TIOJHBIE W COKpaIlEHHBIE.
[IpocTeie (oauHapHbBIE) W KpaTHBIC (JIBOWHBIE U TPOWHBIC) CBS3H.
N3omepsl 1 nzoMepust. B3auMHoe BIUsiHME aTOMOB B MOJIEKYJIE.
Jlemoncmpayuu.  Hexotopble  o0mue  XUMHYECKHE  CBOMCTBA
OpraHMYeCKUX BEIIECTB: HX TOpPEHHUE, IUIaBJICHHUE U OO0yrIMBaHUE.
Mogenu (mapocTepkHEBblE W OO0BEMHBIC) MOJEKYJI OpPraHUYeCKUX
COEIMHEHUN pa3HbIX KiaccoB. OnpeneneHue 3JIEMEHTHOIO COCTaBa
OPraHUYECKUX COCTMHCHUU.
Jlabopamopnvlie onvimwbl. V3roToBieHHE MOJEIEH OpPraHUYECKUX
COCIMHEHU.

yFHeBOIlOPOIlLI H UX IPUPOAHBLIC HCTOYHUKH

12
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IIpeneabHblie yriaeBogopoabl. Ajukanbl. Onpeaenenue. ['omonoruueckuii psii ankaHoB U ero odmas ¢opmyna. CTpyKTypHas
nzoMepusl yrieponHon uenu. Pamukanel. HomeHnkimatypa ankaHoB. XMMHWYECKHE CBOMCTBA aJKaHOB: TOPEHHUE, pEaKIUH
3amenieHus (raJoreHUpOBaHNE), PEaKIIUs Pa3IOKEHUSI MeTaHa, Peakiusl AeTUIPUPOBAHUS dTaHA.

HenpenenabHble yrieBoaopoabl. AjikeHbl. JTwieH. ['omonorndeckuil psaa ankeHoB. HoMmenkiarypa. CTpyKTypHasi ©30MepHs.
[IpoMBIIIIIEHHOE TIOJIyYEHME aJIKEHOB: KPEKMHI W JIETHUIPUPOBAHUE AJIKAHOB. Peakuus Jerujapartaiy 3TaHOJa, Kak
Ja00paTOPHBIN CIIOCO0 MoNydeHus dTHWiIeHa. Peakunu nmpucoeAMHEHUs: THApaTalusl, THAPOraJIoreHUpOBaHKE, TAJIOTEHUPOBAHNUE,
nonuMepusanuu. [Tpasuino MapkoBaukoBa. OkuciieHre alkeHoB. KaueCcTBEeHHbIE peaKIuy Ha HENMPEAEIbHbBIE YTIIEBOAOPO/IbI.
Aaxkanuenbl. Kayuykm. Homenknatypa. ComnpspbkéHHble nuenbl. byraamen-1,3, usonpen. Peakius JleGeneBa. Peakiuu
PUCOCIMHEHUS alkaaueHoB. Kayuyku: HaTypanbHbIN, CHHTeTUYECKHE (OyTalMeHOBBIN, N30NPEHOBLIN). Bynkanu3anus kaydyka.
Pe3una. 60HUT.

Aakunbl. O011as XapakTepucTuka roMoJoruyeckoro psjaa. Crnocodsl 00pa3oBaHus Ha3BaHUM aJKMHOB. XHMMHUYECKHE CBOMCTBA
alEeTUJIEHA: TOPEHUE, PEAKIIMU TPUCOEANHEHUS: THIPOTralIOTeHUPOBaHUE, raJOreHUpoBanue, ruaparanus (peakuus Kydyeposa), —
€ro MOJIy4YECHHE U IPUMEHEHNHE. BUHMIXJIOpU U €r0 NOJIMMEPU3aLvs B MOJIUXIOPBUHUIL.

Apenbl. beH307, Kak MPEeACTaBUTENb apOMAaTHUYECKUX YIJIeBOg0opoAoB. CTpoeHHE €ro MOJEKYJbl U CBOMCTBA (U3MYECKUE U
XUMHYECKUE CBOMCTBA: TOPEHHUE, PEAKIINH 3aMEIICHUS — TaIoTeHUpOBaHUE, HUTpoBaHue. [lomydenne n mpumeHeHue 6eH30i1a.
IIpupoanslii 1 nonmyTHbIH ra3el. CoctaB npupogHOro raza. Ero Haxoxaenue B npupoje. [IpenMyniecTsa npupoaHOro raza Kak
TOIUIMBA. XUMHUECKas nepepadoTKa MPpUPOJHOTO ra3a: KOHBepcus, mupoan3. CUHTE3-Ta3 U €ro NIpuMEHEHHE.

[TommyTHBIE Ta3b1, X cocTaB. [lepepaboTka MOMyTHOTO Ta3a Ha (pakIuu: CyXOH a3, MPOmaH-OyTaHOBasl CMECh, Ta30BbI OCH3UH.
Hed1b u ciocoonl eé nepepadorku. CoctaB HeGTH U €€ mepepaboTKa: meperonka, KpekuHr, pudopmunr. Hedrenponykrsr u nx

IIOJTYUCHUC. [lonsaTre 06 OKTAHOBOM YHCJIC. XMMHYECKHE CITOCOOBI ITOBBIIIICHUS KauyecTBa OCH3MHA.
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Kamennbiii yroiap u ero mepepadorka. KokcoBaHME KaMEHHOTO YIVISI M €ro IPOXYKTHI: KOKCOBBIM ra3, aMMHa4Has BOJa,
KaMEHHOYTOJIbHasl CMOJIa, KOKC. ['a3udukanys KaMeHHOTO YIJIsl.

Jemoncmpayuu. I'opeHue NpeaenbHbIX U HENPEAEIbHBIX YIIE€BOJOPOIOB: METaHa, ITaHA, alleTWIeHa. KauecTBEHHbIE peakIuu
Ha HEMpeAeNIbHbIE YTIeBOAOPOIbl: 00eCIBEUMBAHUE ITUICHOM U alleTUJIEHOM PACTBOPOB MEPMAHTaHATA Kalus U OPOMHOM BOJIBI.
OtHoleHne OeH3ona K 3TUM okucautensm. Jleruaparauus staHona. ['maponus kapoupa xambius. Komnexuum «Hedts u
HeTenpoaAyKThI», «KaMeHHBIN yroib U NpOAYKTHI ero nepepadotkny, «Kayuykuy. Kapra none3nbix uckonaemsix PO.
Jlabopamopnusie onvimur. O6HapYKEHHE TPOIYKTOB ropeHus cBeun. MccienoBanre CBONCTB KayuyKOB.

Kucaopoa- u a3orcoaep:kamme opraHndecKue CoeAUHCHUA

Onnoaromubie cnupthl. Onpenenenve. DyHKIMOHAIbHAS TUAPOKCHUIIbHAS Trpynna. ['OMOJOTMYECKUH psAl NpenesibHbIX
OJIHOATOMHBIX CIIUPTOB. M3oMepus nmonoxkeHus: GyHKIMOHATIBHOM Tpynnbl. BomopoaHas cBsizb. XUMUYECKHUE CBOWCTBA CIIUPTOB.
Anpperugnas rpymnmna. Peakius srepudukaiuu, cioxusie 3Qupsl. [Ipumenenue crnuptoB. JlelicTBUe METHIOBOTO U 3TUIIOBOTO
CIIUPTOB HA OPraHU3M YEJIOBEKA.

MHoOroaTroMHble CIMPThI. DTUICHIJIUKOJIb, KaK MPEICTaBUTENb ABYXAaTOMHBIX W TJIULEPUH, KaK MPEICTaBUTENb TPEXATOMHBIX
cniuptoB. KadecTBeHHast peakiys HA MHOTOATOMHBIE CITUPTHI, UX CBOMCTBA, MOJdyueHue u npumeHenue. [lonstue 06 anTudpusax.
®enon. CtpoeHue, moiayueHue, CBOMCTBAa W mpuMeHeHue (enona. KadectBenHwie peakiu Ha (eHos. B3zaumHoe BimsHHE
aTOMOB B MOJIeKyJie (heHoma.

Aabgeruabl ¥ KeToHbl. DopMampaern ¥ aueTaabAeruj, Kak IPEACTABUTENM albJeruAOB, COCTAB HMX MOJIEKYII.
OyHkuMOHANBbHAS KapOOHWIbHAs rpymnmna. KadecTBeHHble peakuunu Ha anpieruabpl. CBOWCTBA, MOJTYYeHHE U MPHUMEHEHHE

(bopMaan[erH,ua Hn agcTrajJlpacruaa. PeaKHI/II/I IMOJIMKOHACHCAIINM I (bopMaan[eer[a. [TonsTue o keToHAX Ha MpuMEpeC ancToOHaA.
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KapoOonoBbie KucJao0Tbl. ['OMOMOrHYECKUd psi NpeleiabHbIX OJHOOCHO BHBIX KapOOHOBBIX KHUCIOT. JKUpHblE KapOOHOBBIE
KHUCJIOThI. XMMHUYECKUE CBOMCTBA KAPOOHOBBIX KUCIOT. [loyueHne u npuMeHeHne MypaBbUHOM U YKCYCHOM KUCIIOT.

Caoxubie 3¢upbl. Kupsbl. Peakuus stepudukanuu. Crnoxssle 3¢upbl. KuUpbl, UX COCTaB M TUAPOIU3 (KUCIOTHBIA U
niesoyHon). Mea. I'upupoBanue Kupos.

YraeBoabl. YrieBoasl. Monocaxapuasl. ['nmoko3a kak anpaerugocnupt. CopOut. MoJIOUHOKHCIIOE U CIUPTOBOE OpOKEHHUE.
®ortocuntes. ucaxapuasl. Caxaposa. [lonmucaxapuasl: kpaxmai, HEUIIOI03a.

AMuHBI. AMUHOTrpynmna. AMUHBI NpeaeiabHble U apoMaTuueckue. AHwIMH. [Tonyuyenue aMmuHoB. Peakuust 3uHnHa. XUMUYECKUE
CBOMCTBA U NPUMEHEHNE AMUHOB.

AMHUHOKHUCJIOTbI. AMUHOKUCTIOTBI, COCTaB MX MOJIEKYJI U CBOMCTBA, Kak aM(pOTEPHBIX OPraHMYECKUX COCIUHEHUN. [ uIuH, Kak
[IPEACTaBUTEIb AMUHOKUCIIOT. [lonydyeHune noauneTua0B peakuyen noJuKoHaeHcauuu. [TIousaTue o nenTuaiHou CBA3u.

beaxu. Ctpoenue moJekyn O€lIKOB: NMEPBUYHAS, BTOPUYHASI U TPETHUYHAs CTPYKTypbl. KauecTBeHHbIE peakIuu Ha OENKH, UX
TUAPOJIU3, ICHATYpaIs U Onoorndeckue GyHKIUH.

Hemoncmpayuu. IlomydyeHue anpIeTHIOB OKHUCIEHUMEM CHHUPTOB. KadecTBeHHas peakuuss Ha MHOIOAaTOMHBIE CIUPTHI.
3aBUCHMOCTh PaCTBOPUMOCTH (peHOJIa B BOJIE OT TeMIlepaTyphl. Bzanmoelictue ¢ 6poMHOM BosIok 1 xiopuaom sxene3a(lll), kak
KayeCTBEHHbIE peakuuu Ha ¢eHos. Peakmum cepeOpsHOro 3epkaia M cO cBekenosydeHHbIM rujapokcunom menu(ll) mpu
HarpeBaHUM, KaK KaueCTBEHHBIC PEAKIMU Ha anbaeruibl. OOpas3ilbl MypaBbUHOM, YKCYCHOM, MAJIBMHUTHHOBOW W CTEApUHOBOU
KUCJIOT U UX PACTBOPUMOCTH B BOJAE. AJIBAETHMIHBIE CBOWCTBA M CBOMCTBA MHOIOATOMHBIX CHUPTOB TJIFOKO3bl B PEAKIUU C
ruapokcugom meau(Il). Unentudukamms kpaxmana. KauecTBeHHbIC peakiiuy Ha OEIKH.

Jlabopamopnusie onvimpl. CpaBHEHHE CKOPOCTH MCHAPEHMs BOJBI M 3TaHONA. PacTBOpUMOCTH IiuMueprHa B BoAe. XUMHYECKHE

CBOMCTBa YKCYCHOM KUCHOThI. OmpeqeneHrue HenpeaeaIbHOCTH PAaCTUTENBHOTO Macia. MnenTudukanus kpaxmana B HEKOTOPBIX
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IIPOAYKTaxX NMUTaHus. M3rotoBinenne kpaxmanbHOro Kielicrepa. M3rorosinenne Moaenein MOIeKysl aMMHOB. M3rotosnenue moaenn
MOJIEKYJIbI TJIULUHA.

Ilpakmuueckan padoma. U nentudukanus opraHM4eCKUX COSTMHEHUM.

Oprannyeckasi XuMus 4 001IECTBO

buorexnonorusi. Ilepuonbr e€ paszputus. Tpu HampaBiieHHs OWOTEXHOJIOTMH: TE€HHAas (WM TEHETUYecKas) WH)XeHepus;
KJIETOYHAsl WHXKeHepus; Ouosiornueckass uHxeHepus. ['eHernuecku MoauduuupoBanHbie opraHu3mbl (I'MO) u TpaHcreHHas
npoaykiusi. Knmonuposanue. UMMoOuiIn3oBaHHble (EPMEHTHI U UX IPUMEHEHUE.

oaumepsl. Knaccudukarus nonumepos. MIckyccTBEHHBIE MOIUMEPDI: HEUTYIOU/, alleTaTHBIN MENK, BUCKO3a, 1eJ1odaH.
CunreTnyeckue noaumepsl. [lonrumepusanus U MOJIMKOHICHCAINS, KaK CIIOCOOBI OJy4eHUsI MTOIUMEPOB. CHHTETUYECKUE
kayuyku. [lonmuctuposn, TedIoH U MOTUBUHUIXIIOPU, KaK MpeacTaBuTeNd miactMacc. CHHTETUYECKUE BOJIOKHA: KalpoH,
HAMJIOH, KEBJIAp, JaBCaH.

Hemoncmpayuu. KomeKuny KaydyKoB, IJIaCTMACC, CHHTETUYECKUX BOJIOKOH U U3AEIUNA U3 HUX. PDEPMEHTATUBHOE PA3I0KECHUE
MEPOKCHIa BOJOPO/Ia C MOMOIIBIO KaTana3bl CBEXKEHATEPTHIX MOPKOBHU WIIH KapTO(ers.

Jlabopamopnusie onvimapl. O3HAKOMJIEHUE C KOJUIEKLIMSIMU Kay4yKOB, IJIACTMACC U BOJIOKOH.

Ilpakmuueckan padoma. Pacnio3HaBaHueE MIACTMACC U BOJIOKOH.

Conep:xanne kypca. 11 knacc. bazoBblii ypoBeHb
CrtpoeHue BelecTB
OcHoBHbIE cBeJleHHs1 0 cTpoeHnHu aToMa. CTpoeHue aToma: cOCTaB sijpa (HYKJIOHBI) M 3eKTpoHHast obOonouka. [lonstre o0

n3otomnax. [loHsTHEe 0 XUMHYECKOM 9JICMCHTC, KaK COBOKYIIHOCTH aTOMOB C OAWMHAKOBBLIM 3apsA10M sapa.
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IMepuoauyeckas cucremMa xuMuuyeckux iemMeHToB JI. . MenageineeBa B cBeTe CBeTe Y4YeHHUS O CTPOCHMM aToMa.
dusnueckuid cMmbich puHAToN B Tabnuue [[. . MeHnneneeBa CUMBOJIUKH: TOPSJIKOBOTO HOMEpa AJIEMEHTa, HoMepa Nepuoaa u
HoMepa Tpymibl. [loHsTHE O BalleHTHBIX 3eKTpoHax. OToOpa)keHHe CTPOEHUS SJEKTPOHHBIX 000JOYEK aTOMOB XMMHUYECKHX
AJIEMEHTOB C TOMOIIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-TpapuiecKux Gopmy.

OOBsicHEHNE 3aKOHOMEPHOCTEW M3MEHEHHUSI CBOMCTB AJIEMEHTOB B MIEPHOJIaX U IPYIIAX MEPUOJUUECKON CUCTEMBI, KaK CJIEJICTBUE
UX JICKTPOHHOTO CTPOEHHUS. DIIEKTPOHHBIE CEMENCTBA XUMUUYECKUX FJIEMEHTOB.

CpaBHenne Ilepuoanyeckoro 3aKoHa ¥ TEOPUM XUMHUYECKOr0 CTPOeHUsI HA Pu10coPCKOi OCHOBE : IPEATIOCHUIKHA OTKPBITHS
[Tepuoanyeckoro 3aKOHa U TEOPUM XUMHYECKOTO CTPOCHUS OPraHUYECKUX COCAMHEHUH; pOJb JIMYHOCTH B UCTOPUU XHMUU;
3HAYEHUE MPAKTUKUA B CTAHOBJICHUU U PA3BUTUU XUMHUUYECKUX TEOPUH.

HNonnas xumu4yeckasi CBsi3b U HOHHbIE KPUCTAJIMYecKHe PpeméTKU. KaTHOHBI M aHMOHBI: UX 3apsbl U KJIaccUuUKaIus 1o
COCTaBy Ha MpocThie U cioxkuble. [IpencraBurenu. [lonarre 00 MOHHON XUMUYecKoi cBa3u. MoHHas kpucTaumyeckas penéTka
U pU3HUECKHE CBOMCTBA BEIIECTB, O0YCIOBICHHBIC 3TUM CTPOCHHUEM.

KoBanieHTHast XuMHYeCKasi CBSI3b. ATOMHbIC M MOJIEKYJsIpHbIe KpHCTAIMYecKHe peméTku. [loHATHE 0O KOBaJE€HTHOMU
CBA3U. DJEKTPOOTPHULIATENIBHOCTD, HEMOISIPHAs U MOJISIpHAasl KOBAJEHTHbIE CBS3U. KpaTHOCTh KOBAJIEHTHOW CBSI3U. MeXaHU3MBbl
o0pa30BaHus KOBAJICHTHBIX CBS3€i: OOMEHHBIN U JOHOPHO- aKIEeNTOPHBIN. [l0IIpHOCTh MOJNEKYIIBI, KaK CJIEICTBUE MOJIIPHOCTH
CBSI3M UM T€OMETPUU MOJIEKYJbl. KpHUCTammMyeckue pemeTKd ¢ 3THUM THUIIOM CBSI3U: MOJIEKYJSIpHbIE M aTrOMHble. Dusznueckue
CBOICTBA BEIIECTB, 00YCIOBICHHBIC TUIIOM KPUCTAJUTMYECKUX PEIIETOK.

Merasuinyeckass cBsi3b. lIoHsATHE O METAVIMYECKOM CBA3M M METAJUIMYECKUX KPUCTAUIMYECKUX pemérkax. Pusnyeckue
CBOWCTBAa METAJJIOB HA OCHOBE MX KPUCTAUIMYECKOrO CTpoeHHus. [IpruMeHeHue MeTasioB Ha OCHOBE MX CBOWCTB. UEpHbIE H

OBCTHBIC CIITIaBbI.
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Bogoponnass xumuueckass CBsA3b. MeEXMONEKylIspHas W BHYTPUMOJIEKYJISIDHas BOAOPOAHBIE  CBSI3H. 3HAYEHUE
MEKMOJIEKYJISIPHBIX BOJOPOJHBIX CBSI3€H B IPUPOJIE U )KU3HU YETIOBEKA.

IHonumepsl. [lonydeHne NOJIUMEPOB PEAKIHUSIMU MMOTUMEPU3ALMU U MIOJUKOHICHCAUN. BaxkHelue npe1cTaBuTeNy mIacTMace
1 BOJIOKOH, UX IOJYy4YE€HHUE, CBOMCTBA U pUMEHEHUE. [IoHATHE 0 HEOPraHUYECKUX MOJIMMEPAX U UX NPEACTABUTEIN.
Jucnepcubie cucrembl. [loHstue o qucnepcHoit ¢ase U JUCIEPCUOHHON cpenie. ArperaTHoe COCTOSIHHE pa3Mep 4acTHll (asbl,
KaK OCHOBA /IS KJacCU(UKAIMU TUCTIEPCHBIX CUCTEM. OMYIBCHH, CYCIEH3UU, a3PO30JU — IPYIIbI IPyOOIUCTIEPCHBIX CUCTEM,
UX MPENCTaBUTENW. 30JIM M TEld — TPYyNnbl TOHKOAUCHEPCHBIX CHUCTEM, WX MpeacraBurenu. lloHsTue o cuHepe3uce u
KOaryJisiiuu.

Jemoncmpayuu. llepuoandeckoit cuctembl XxuMmuueckux snemenToB Jl. M. Menneneesa B pa3nuunbix popmax. Mojiens HOHHOM
KPUCTAJUIMYECKOW PELIETKH Ha IPUMEpPE XJIopuaa Hartpus. MuUHEpaibl ¢ 3TUM TUIIOM KPUCTAJUIMYECKOM PEIIETKOM: KaJbLHUT,
raauT. Mozaenu MOJIEKYJISIPHOM KPUCTAUIMYECKOW PEIIETKU HA IPUMEPE «CYXOTO JbJa» WIM UOJa U aTOMHON KPUCTAJUIMYECKOU
pem€TKu Ha mpumMepe anmasa, rpadura unm kBapua. Mojaenb MoispHOTO 00BEMa raza. Mojaenu KpUCTANIMYECKUX PEIIETOK
HEKOTOpbIX MeTauioB. Koutekiuu 00pa3ioB pa3andHbIX AUCTIEPCHBIX cucTeM. CHHEpE3HC U KOAryIIsIus.

Jlabopamopnuie onvimost. KOHCTpyHpOBaHKE MOJICIM METATUTMYECKON XUMUYeCKo# cBs3U. [loyueHne cCycnieH3uu «u3BeCTKOBOTO
MOJIOKa» U HaOJI0/IeHHE 3a €€ ceJUMEHTalEeH.

XuMH4YecKHe peakmuu

Kaaccupukanus XuMU4ecKUX peakuuii. AmioTponu3anys U M30Mepu3ains, Kak peakiuu 0e3 N3MEHEHHS COCTaBa BEIIECTB.
Annotporius u e€ mpuumHbL. Knaccudukarus peakiuil 1Mo pa3lInudHBIM OCHOBAaHUSAM: IO YWUCIYy W COCTABY pPEareHTOB H
NPOAYKTOB, 1O (aze, Mo MCIOIB30BAHUIO KaTalu3aTtopa Wik (GepMeHTa, 1o termioBomy 3¢ dexty. TepMoxuMuueckne ypaBHEHUS

pEaKIIUH.
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Ckopocth XumMH4YecKUX peakuuii. GakTOpbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XUMHYECKUX PEAKIUI: NPUPOJIa PEArupyIOMIUX
BELIECTB, TEMIIEPATYPA, IUIOMIAAb UX COMPUKOCHOBEHUS PEATUPYIOIINX BEIIECTB, UX KOHUECHTPALMS, IPUCYTCTBUE KAaTAIM3aTOPA.
[Tonsitue o xaranuze. MepMEHTHI, KaK OMOJIOTHYECKUE KaTaIu3aTOpbl. MIHTUOUTOPHI, KaK «aHTOHHUMBI» KaTadu3aTOPOB M UX
3HAYECHHUE.

XuMnueckoe paBHOBecHe U CIOCOObI ero cMeleHus. Knaccudukanus XuMUYECKUX pEeaKIMil MO MPU3HAKY UX HAMpaBJICHUS.
[TonsitTue 06 OoOpaTUMBIX peakiusax U XxumudeckoMm paBHoBecuu. [Ipunnun Jle-1llaTense u cocoObl cMeElIEHUsS XUMUYECKOTO
paBHOBecus. OO0Ias XxapakTepUCTHKa PeaKkiuii CHHTe30B aMMHaka U okcuja cepbl(VI) u paccMoTpeHue yciaoBUM CMEIISHUS UX
PaBHOBECHS Ha ITPOU3BOJICTBE.

I'mapoau3. OGpaTtuMbiii 1 HEOOpATUMBINA TUAPOIU3BL. [ MApOIN3 coyel u ero TUMbl. [ MAPONIN3 OpraHMYEeCKUX COCIUHCHHUM B
’KUBBIX OPraHU3MOB, KaKk OCHOBa 0OMeHa BeriecTB. [loHsiTHe 00 sHEepreTnyeckoM 0OMeHe B KJIETKE M POJIM THAPOIIN3a B HEM.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbIEe peaknuu. CTeneHb OKUCICHHS U e€ ompenereHue mno (GopmyiaM OpPraHHMYECKHX U
HEOPraHMYECKUX BEIIECTB. DJIEMEHTBI U BEILECTBA, KAK OKHCIHUTEINU W BoccTaHOBUTENH. [loHATHE O mpoueccax OKUCIEHUS U
BoccTaHoBIIeHHs. COCTaBlIeHUE YPaBHEHUN XUMHUECKUX PEaKIIMil Ha OCHOBE AJIEKTPOHHOTO OanaHca.

DJIEKTPOJIN3 PACIJIABOB H PACTBOPOB YJIEKTPOJUTOB. XapaKTEPUCTUKA JJIEKTPOIIN3a, KAK OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO
nporecca. OCOOEHHOCTH AJIEKTPOJIN3a, MPOTEKAIOMIETO B PACTBOPAX ANEKTPOIUTOB. [IpakTHueckoe mpuMeHeHue SJIEKTPOIIn3a:
MOJIy4YE€HUE TraJOT€HOB, BOJAOPOAA, KUCIOPO/Ia, LIEJIOYHBIX METAJJIOB U IIEJIOYEH, a TAK)KE aTIOMUHUS JIEKTPOJIM30M PaCIIaBOB U
PacTBOPOB COEAMHEHUM ATUX A1eMEHTOB. [IoHsATHE O rajJbBaHOILIACTUKE, TAILBAHOCTEI MU, PaOUHUPOBAHUY [IBETHBIX METAILIOB.
Jlemoncmpayuu. PacTBopeHre CepHON KUCIOTH U aMMHUAYHOW CEUTPHI U (PUKCAIUs TETUIOBBIX SBICHUN /IS ATHX MPOIIECCOB.
B3anmopencTBus pacTBOPOB COJITHOM, CEPHOW M YKCYCHOM KHMCJIOT OJMHAKOBOM KOHUEHTPALMU C OJMHAKOBBIMU KYCOYKAMU

(rpaHynamu) IMHKA U B3aUMOJEHCTBUE OJJMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MAarHusl, IIMHKA, keJje3a) C paCTBOPOM COJITHOM
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KHUCJIOTBI, KaK IMPUMEP 3aBUCUMOCTH CKOPOCTH XMMHYECKMX PEAKUHM OT MPUPOABI BEHIECTB. B3anMoneicTBue pacTBOpPOB
TUOCYyJIb(paTa HATpUsl KOHIICHTPAIlMM M TEMIIEPATyphl C PACTBOPOM CEPHOM KHUCIOTHL. MOJEIUPOBAHUE «KHUIISIIETO CIIOS».
Hcnonb3oBaHue HEOPraHMYECKUX KaTaIU3aTOPOB (CONeH jxene3a, MoAuIa Kajlks) U MPUPOJHBIX OOBEKTOB, COIEpKAIINX KaTaaazy
(celpoe Msico, KapTodenb) A pa3iokKeHUs Mepokcuia Bojaopoaa. B3aumopeicTBHe IIMHKA C COJITHOM KHUCJIOTON HUTPATOM
cepeOpa, Kak MpUMEpbl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHONW peakiuil W peakiuu oOmeHa. KoHcTpyupoBaHue Mojenu
anexkTponusépa. BuneopparMeHT ¢ MPOMBIIIUIEHHON YCTAHOBKY JJIs MOTYYEHUS aTFOMUHHUS.

Jlabopamopnusie onvimor. Vinnoctpanus npasuiia beprosie Ha mpakTHKe — MPOBEIEHUE PeaKIUil ¢ 00pa3oBaHUEM OCalKa, raza
U BOJbI. ['€TepOoreHHblil Katajin3 Ha MpUMEpPE pa3I0KEeHHs MEPOKCHIa BOJOPOIA B IPUCYTCTBUM AUOKCHIA Mapranua. CMelleHue
pasroBecus B cucteme Fe>* + 3CNS™ <> Fe(CNS);. McmbiTaHie HHIMKATOPAMH CPEIbl PACTBOPOB CONCH PA3IMUHBIX THIIOB.
OKHCITUTENBHO-BOCCTAHOBUTEIbHASL PEAKIIUA U peakliusd oOMeHa Ha MpUMepe B3auMOoJeUcTBHs pacTBOpoB cyibdhara menu(ll) c
KEJIE30M U pacTBOPOM UIEIOYH.

Ilpakmuueckan padoma. Penienue >KCIepUMEHTANBHBIX 33424 110 TeEME «XUMUYECKask PEeaKIus».

BemecrBa U uX cBOMCTBA

MeTaniabl. Ou3ndeckre CBOMCTBA METAIOB, Kak (YHKIMS WX CTpOeHHs. JleneHue MeTalyloB Ha TPYIIIBI B TEXHUKE W XUMHHU.
XHUMHUYECKHUE CBOMCTBA METAJUIOB M 3JIEKTPOXMMHUUYECKUU psif HanpstkeHuld. [loHsATHe O MeTamioTepMuu (aJIIOMUHOTEPMUU,
MarHueTEepMUH U JP.).

Hemeranasl. biaaropoansie ra3pl. Hemertanner kak  okuciaurend. HemeTtamisl  Kak  BOCCTAaHOBUTENIH.  Psj

QJICKTPOOTPpHUIATCILHOCTH. HHepTHI)Ie 501041 6J'IaFOpOI[HBIe rasnbl.
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Kuciiorsl Heopranuueckue u opranunuyeckue. KucimoTel ¢ TOUKM 3pE€HHS] aTOMHO-MOJEKYJIAPHOrO yueHHs. KuciIoTel ¢ TOUkH
3pEHUS TEOPUH ICKTPOIUTUUECKON Auccorumanuu. KucnoTel ¢ TOUKM 3peHust TPOTOHHOM Teopuu. O0Ime XuMUYecKue CBOMCTBA
kuciot. Kiaccudukanus KUCIoT.

OcHoBaHMsl HeOpraHuvyeckue M oprannveckue. OCHOBAHUS C TOUKH 3PEHUS] aTOMHO-MOJIEKYJIAPHOro yuyeHus. OCHOBaHUA C
TOYKHU 3PEHUSI TEOPUHU DJIEKTPOIUTHYECKOU aucconuanuu. OCHOBaHUS C TOYKH 3peHHs MPOTOHHOU Teopuu. Knaccudukaims
OCHOBaHMHN. XMMHUUYECKHUE CBOMCTBA OPTraHUUYECKUX U HEOPTAaHUYECKUX OCHOBAHUH.

AMdoTepHbIe coeIHEHHsI HeOpraHuvecKue W opranmyveckme. Heopranmyeckue am@oTepHbIE COCTUHCHHS: OKCHIBI U
TUAPOKCHUIBI, — MX CBOMCTBA U mojyueHue. AMGOTEpHbIE OpraHMYECKUE COCIMHEHUS Ha MpUMEpe aMUHOKHUCIOT. [lentuabl u
NENTUIHAS CBS3b.

Couun. Knaccuduxamus coneit. XKEctkocTb BOAbI U criocoObl e€ ycTpanenus. [lepexon kapOoHaTa B rupoKapOOHAT U 0OpaTHO.
OO01me XUMUYECKHUE CBOMCTBA COJIEH.

Hemoncmpayuu. Konnekunus metamwioB. Komnekiusa HeMmeTamnoB. B3anmoaencTBue KOHUIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C
Menpto. Bemblmka TepMUTHOM cMecu. Bcemblmka 4€pHOro mnopoxa. BBITECHEHHME TalOr€HOB W3 WX PAacTBOPOB JPYTMMU
rajioreHaMu. B3anMopeiicTBue mMapoB KOHIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTHI M aMMHaka («IbIM 0€3 OTH»).
[TonyyeHne aMmmuaka U U3y4eHHE €ro CBOMCTB. PaszinuHble cilydau B3aMMOAEHUCTBUS PACTBOPOB COJIEH aIFOMUHMUS CO IIEIOYBIO.
[Tony4yenune xE€CTKOM BOABI U YCTPAHEHHE €€ )KECTKOCTH.

Jlabopamopnuvie onvimpl. llonydeHue HEPACTBOPUMOrO THAPOKCHMIA M €ro B3aMMOAEHUCTBUE C KuciaoTou. HMccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSHON M YKCYCHOM KHCIIOT KamelbHBIM METOJOM IpH UX pa3zbaBieHuu Bojou. [lomydenwue
aM(pOTEepHOTO THAPOKCHIA U H3yUEeHHE ero CBOMCTB. [IpoBeneHne kKauecTBEHHBIX PEaKIUi TI0 ONIPEICTICHUIO COCTaBa COJIH.

Ilpakmuueckasn paboma. PenieHne 3KCIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «BelecTBa U uX CBOMCTBAY.
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XHMHUA ¥ COBPEMEHHOE 00111eCTBO

IIpouszBoacTBO aMmmMuaka U MeTaHoJa. [loHATHE O XUMUYECKOW TEXHOJIOTUU. XUMHUYECKUE PEAKIMU B IPOU3BOJICTBE aMMHUaKa
u MeraHona. OOmas ki1acCU(pUKALMOHHAS XapaKTEPUCTHKA pPEaKIUil CMHTE3a B MPOMU3BOJACTBE ATHX MNPOAYKTOB. HayuHble
MPUHIIUIIBL, JIEKAIlKe B OCHOBE MPOU3BOJCTBa aMMHaKa U MeTaHoja. CpaBHEHUE 3TUX MPOU3BOJICTB.

XuMuyeckasi TPaMOTHOCTb KaK KOMIIOHEHT o0mieil KyJbTYypbl 4ejoBeka. MapKupoBKa YHaKOBOYHBIX MaTepUasIoB,
ANEKTPOHUKH U OBITOBOM TE€XHUKH, SKOJIOTUYHOTO TOBAPA, MPOAYKTOB MUTAHUS, STUKETOK MO YXOJy 32 OJIEHKIOM.
emoncmpayuu. Mojenb NPOMBIIIJIEHHON YCTAaHOBKHM MOJYYEHHs] CEpHOM KHUCIOTHL. Mojenab KOJIOHHBI CHHTE3a aMMMaKa.

BI/I,ZIGO(i)paFMeHTI)I )51 CHaﬁJIBI O CTEIICHHU PKOJIOTUYECKOM YMCTOThI TOBApa.



IIpumepHoe TemaTnuyeckoe mIaHupoBanue Kypcea 10 kiacca

(1 u B Hexemro, Bcero 344)
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Homep XapakTepucTUKa OCHOBHBIX Harta mnan | ata daxr
a BUJIOB JICATEIIBHOCTH
Tema ypoka OcHOBHOE copepKaHuE YpOKa

YPOKOB oOyuaromuxcs (Ha ypoBHE

n/n yueOHBIX JEeHCTBUI)
1—2 Tema 1. Ilpenmet opranuveckoii xumun. Teopusi CTpoeHHS OPraHUYeCcKUX COeTMHEHUI

A. M. Bytieposa (2 4)

1 IIpeamer Opranuyeckue BeUIeCTBA: XapaxkTepu3oBaTh 0COOEHHOCTH

OpFaHI/I‘{eCKOﬁ XUMHHU

IPUPOJHBIE, HCKYCCTBEHHBIE U
cunTeTndeckue. OCOOEHHOCTH
COCTaBa M CTPOCHHUS
OpraHUYECKUX BEUIECTB.
Burtanmusm u ero kpax. [lonsitue

00 yriaeBogopoaax.

Lemoncmpayuu. 1lnaBnenue,

0o0yTIIMBaHNUE U TOPEHUE
OpraHUYECKUX BemecTB. Mojenn

MOJIEKYJT OPTraHUYECKUX

COCTaBa M CTPOCHUS
OpPraHUYECKHX BEIECTB.
KnaccudunmpoBaTh X Ha OCHOBE
MIPOUCXOXKEHUS U TTepepadOTKH.
AprymMeHTHUPOBATH
HECOCTOSITEIbHOCTh BUTAJIU3MA.
OnpenensiTe OTIANYUTEIbHBIE

0COOEHHOCTHU YTJIE€BOIOPOIOB.
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COEIMHEHUH Pa3HbIX KJIACCOB
(lmapocTep>KHEBbIE U OOBEMHBIE).
Ornpenenenune 3JIeMEHTHOTO
COCTaBa OPraHMYECKUX
coenuHeHui. [loptpersr A. M.
bytneposa,

. 4. bepuennyca, ®@. Bénepa

OcCHOBHEIE
TIOJIOKEHUS TEOPUH
XUMHUYECKOTO
CTPOCHHUS

A. M. bytneposa

OCHOBHBIE TIOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHUS

A. M. bytnepoBa. BajieHTHOCTb.
CtpykTypHbIe POPMYIIBI —
IIOJIHBIE U COKPAILIEHHBIE.
[IpocThie (oAMHAPHBIC) U KPATHBIE
(1BOIHBIE U TPOMHBIC) CBSA3H.
N3omeps! n uzomepusi. Bzaumuoe
BJIMSIHME ATOMOB B MOJIEKYJIE.
Jemoncmpayuu. Iloptpersl

A. M. bytneposa, D.

®paHKIaHaa,

Dopmynuposams OCHOBHbBIC
MOJIOXKEHUS TEOPUH XUMUYECKOTO
CTpOCHUS

A. M. bytneposa.

Paznmuuate nonsTus
«BAJIGHTHOCTB)» U «CTETICHb
OKHCJICHUSI.

CocTaBiATh MOJIEKYJISIPHBIE U
CTPYKTYpPHBIE (JOPMYIIBI.
KnaccudunmpoBaTh KOBaJICHTHBIE
CBSI3U IO KPATHOCTH.

OOBSCHATDH SIBJICHUE U30MEPUU U
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@. A. Kekyre. B3aMMHOE BIMSHUE aTOMOB B
JlabopamopHnuvle onvimul. MOJIEKYJIe
Hsrorosnenue moaeneu

OPraHUYECKUX COCTMHEHU N

3—14

Tema 2. Yri1eBoaopoabl M X NPUPOIHbIE HCTOYHNKH (12 4.)
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3—4

AKaHbl

I'omonornueckuii psx ajakaHoOB U
ero oOrmmas dbopmya.
CrpykTypHas M30MEpUst
yriiepogHou uenu. Paaukainsl.
Homenknatypa AJIKAHOB.
XUMHYECKHME CBOMCTBA AaJKaHOB:
TOpEHUe, peakluud 3aMelieHUs
(ranoreHUpOBaHMUE), peakuus
pa3NoKEeHUs MeTaHa, peaxKuus
JNETUAPUPOBAHUS TAHA.
Jlemoncmpayuu. I'openue
aJKaHOB U3 pPe3epByapa razoBou
3aKUrajiku. OTHOIIEHUE alTKaHOB
K OpOMHO# BOJIE pPacTBOPY
NepMaHraHata Kajwsl.
JlabopamopHvle onvimei.
OO6HapyXeHHe TPOIYKTOB

IrOpCHUA CBCUU

OnpenensaTs NPUHAMNICKHOCTD
COCJIMHCHUH K aJIkaHaM Ha OCHOBE
aHalli3a COCTaBa UX MOJIEKYJL.
JlaBaTh Ha3BaHMUS aJIKaHAM I10
MEKIYHapOIHOW HOMEHKJIIAType.
XapaKkTepru3oBaTb COCTaB U
CBOMCTBa Ba)KHEHUIIINX
MpEeICTaBUTEIICH alIKaHOB.
HaOmromaTes XuMudecKuii
AKCTIEPUMEHT ¢ (PUKCHPOBATH €TI0
pe3ynbTaThl. Paznuyars NOHATHUS

«T'OMOJIOT» U «HU30MCEP»
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AJNKeHBI

OtuneH. ['omonoruueckuii ps
ankeHoB. HoMeHknarypa.
CrpykTypHas u3omepus.
[TIpoMBlILIIIEHHOE TTOTyYEHUE
AJIKEHOB: KPEKUHT U
JErUIPUPOBAHKE AJTKAHOB.
Peakius neruaparanuu 3TaHoONA,
KaK JIabopaToOpHbIN crIOCO0
noJiydeHus 3TuiieHa. Peakiuu
IPUCOEANHEHUS : TUIpaTalus,
TUAPOrajJoreHUpOBaHUE,
rajoreHUupOBaHUE,
nonuMmepuszanuu. [Ipasuino
MapkoBHrkoBa. OKucIeHHE
ankeHoB. KauecTBeHHbIE peakIuu
Ha HEIIPEIEIbHBIE YTIEBOIOPOBI.
Lemoncmpayuu. I'openue
sTHIIeHa. KauecTBEHHbIE peaKIuu

Ha JBOWHYIO CBSI3b:

OnpenensaTs NPUHAMNICKHOCTD
COCJIMHCHUM K aJIKCHAM Ha OCHOBE
aHalli3a COCTaBa UX MOJIEKYJL.
JlaBaTh Ha3BaHUS aJIKCHAM 110
MEKIYHapOIHOW HOMEHKJIIAType.
XapaKkTepru3oBaTb COCTaB U
CBOMCTBa Ba)KHEHUIIINX
MpEICTAaBUTEIICH alKEHOB.
HaOmromaTes XuMudecKuii
AKCTIEPUMEHT ¢ (PUKCHPOBATH €TI0
pe3ynbTaThl

PaznuuaTh MOHATHS «TOMOJIOT» U

«KU30MCP» AJIA aJIKCHOB




28

o0eclBEYMBAHNUE ITUIIEHOM
PacTBOpPOB NIEpMaHTaHATa KaJIs U

OpPOMHOM BO/IBI.

AJKaaueHsbl.

Kayuykn

Homenknartypa.  Conpsik€HHbIE
nuenbl. byranuwen-1,3, wuzomnpeH.
Peakmust  JleOeneBa. Peaxkuum
MPUCOCTUHEHUS aJIKaIMCHOB.
Kayuyku: HaTypaJbHbIN,
cuHTeTHYeckue (OyTaJueHOBBIN,
M30MPEHOBBIN). Bynkanuzanus
kayuyka. Pesuna. D60HUT.
Lemoncmpayuu. Konnekuust
«Kayuykmn».

JlabopamopHuie onvimoi.

HccnenoBanne CBOMCTB Kay4yKOB

OnpenensaTs NPUHAAJICKHOCTD
COCMHEHUH K aJKaJueHaM Ha
OCHOBE aHaJIM3a COCTaBa UX
MOJIEKYJIL.

JlaBaTh Ha3BaHUS aJIKEIUEHAM T10
MEKIyHapOJHOM HOMEHKJIATYpE.
XapaKkTepu30BaTh COCTAB U
CBOMCTBA BaKHEUIINX
MPEICTABUTEIICH AJIKAINEHOB.
Oco3HaBaTh 3HAYUMOCTb POJIU
OTEYECTBEHHOI'0 YYEHOIO B
IIOJIyYEHUU [IEPBOTO
CUHTETHUYECKOT0 Kay4yKa.

Y cranaBnuBaTh 3aBUCUMOCTD

MEXJIYy CTPOCHHUEM U CBOMCTBAMU
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MOJIMMEPOB HA MIPUMEPE KaydyKa,

pe3UHBI U Y00HUTA

AJKUHBI

Ob6mmas XapaKTepUCTHKA
romoJioruaeckoro psga. Crocoosl
o0pa3oBaHus Ha3BaHUMN AJTKUHOB.
XUMHYECKHUE CBOMCTBA
aleTUJeHa: TOpPEHUEe, PeaKIuu
MPUCOCTMHEHUS :
TUAPOraJIoreHUpPOBaHME,
raJoreHUpOBaHUE,  THUIpATaALUS
(peaxkuust KyuepoBa), — ero
NOJIyYEHUE U IPUMEHEHHE.
Bununxnopun u ero
NOJIMMEPHU3ALIUS B
MOJINXJIOPBUHUIL.

Jemoncmpayuu. 1lonyuenne
aleTUJIEHA peaKIued TuaApoIn3a
KapOuja Kapnus. ['opeHue

anetuiicHa. KauecTBeHHbIC

OnpenensaTs NPUHAIICKHOCTD
COCJIMHEHMUH K aJJKUHAM Ha
OCHOBE aHaJIM3a COCTaBa UX
MOJIEKYJIL.

JlaBaTh Ha3BaHUS AJIKUHAM T10
MEKIYHAPOIHOW HOMEHKIIATYpE.
XapakTepu3oBaTh COCTaB,
CBOMCTBA U MPUMEHEHUE
aleTuJIeHa. Y CTaHaBINBATh
MPUYNHHO-CIIEICTBEHHYIO CBS3b
MEXKy COCTaBOM, CTPOCHHEM
MOJIEKYJI, CBOMCTBAMU U
IIPUMEHEHHUEM allETUIICHA.
HaGmronats xumMudeckuit
HKCIEPUMEHT C (PUKCUPOBATH ETO
pe3yJIbTaThI

PazanyaTh MOHATHS «TOMOJIOT» U
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peakiuy Ha TPOMHYIO CBA3b:
oOecCIBEeUNBaHUE allCTHICHOM
pacTBOPOB MEPMAHraHaTa Kajaus u

OpPOMHOM BOJIBI.

«U30MEP» TJIA AJIKNHOB

9 ApeHbl benszon, kak  mpeacTaBUTENb | XapaKTE€PU30BaTh COCTAB,
apOMaTUYCCKUX YIJICBOJOPOJIOB. | CBOMCTBA U MPUMEHEHHE OeH30I1a.
CtpoeHue ero MOJICKYJIBI | | YCTaHaBIWBAaTh IPUYUHHO-
CBOICTBA buznveckue U | CIICJICTBEHHYIO CBSI3b MEXKY
XUMHUYECKHE CBOICTBAa: TOpPEHHUE, | COCTABOM, CTPOCHUEM MOJIEKYII,
peakiuu 3aMenIeHus — | CBOICTBaMH ¥ IPUMEHEHUEM
rajJlOrCHUPOBAaHUE, HUTpOBaHHE. | OEH30IIA.
[Tomyuenue 151 npuMeHenune | HaGmrogaTh XuMUYeCKUiA
OeH3oa. HKCIIEPUMEHT C PUKCUPOBATH €TO
Jemoncmpayuu. ViccnenoBanue pe3ynbTaThl
CBOMCTB O€H30J1a C TOMOIIIBIO
OBITOBOTO PaCTBOPHUTEIIS
«ConbBEHT»

10 [Ipuponuslii n CocraB mpupogHoro raza. Ero | XapakrtepuzoBaTh COCTaB U
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IIOITYTHBIN Ta3bl

HAXO0XKICHUE B IIPUPOJE.
[IpenmyiiecTBa MpUPOAHOIO rasa
KaK TOILJIMBA. Xumuueckast
nepepaboTka MNPUPOJIHOTO Tasa:
KOHBepcus, nuponu3. CuHTe3-ras
Y €ro IPUMEHEHUE.

[lormyTHblE Ta3bl, HMX COCTAaB.
[lepepaboTka momyTHOro rasa Ha
dpakuuu: Ccyxod Tras3, NponaH-
OyTaHoBas CMECH, ra3oBbIU
OCH3MH.

Jlemoncmpayuu. Kapta mone3HbIx

uckornaeMbpix PO

OCHOBHbBIE HAMpPAaBJICHUS
nepepaboTKH U UCTIOIb30BaHUS
MPUPOJTHOTO rasa.

CpaBHHMBATh HaXOXJICHUE B
MIPUPO/IC U COCTAB MPUPOTHOTO U
MOMYTHBIX T'a30B.
XapaKkTepu3oBaTh COCTaB U
OCHOBHBIC HAMpPaBJICHUS
nepepaboTKH U UCTIOIb30BaHUS

IMOITYTHOT'O I'a3a

11

Hedtb 1 criocoOs! eé

nepepadoTKu

CocraB HedTH U €€ mepepadoTKa:
NIEPErOHKa, KPEKUHT, PUPOPMHUHT.
HedrenponykTsl u ux monxydeHue.
IlonsaTre 06 OKTAHOBOM YHCIIC.
XUMHYECKUE CITOCOOBI

TTOBBIIIICHUS KauecTBa OCH3MHA.

XapakTepu30BaTh COCTaB U
OCHOBHBIC HAIIPaBJICHUS
nepepaboTku HedTH.

Paznuuars HedTaHBIC Dpakuy 1
OITMCBIBATH 00JIACTH UX

IMPUMCHCHHUA.
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Lemoncmpayuu. Konnexuus
«HedTp 1 HEPTETPOAYKTHI»,
BUJCOPPArMEHTHI U CIalbI
«Ileperonka nHedtuy». Kapra

MOJIE3HBIX UCKOMaeMBIX PO

Oco3HaBaTh HEOOXOIUMOCTH
XUMHYECKHUX CITOCOOOB

MMOBBIIIICHUS KadyecTBA OCH3HUHA

12 Kamennsiit yrosis u KokcoBanue kamMeHHOro yrias H | XapaKTepu30BaTh OCHOBHBIC
ero nepepadoTka €ro NPOAYKTBHI: KOKCOBBIM Ta3, | NPOJYKThl KOKCOXUMHYECKOTO

aMMuayHasl BOJIa, | MPOU3BOACTBA. ONUCHIBATH
KaMEHHOYTOJIbHAsl CMOJa, KOKC. | 00JaCTH NPUMEHEHHUS
[Mazuduxaius kKaMeHHOTO yTJIsl. KOKCOBOTI'0 I'a3a, aMMUavyHOU
Lemoncmpayuu. Konnekuust BO/Ibl, KAMEHHOYT OJIbHOM CMOJIBI,
«KaMeHHBIN yroiab ¥ IPOAYKThI KOKca.
€ro rnepepadoTKuY. Oco3HaBaTh HEOOXOIUMOCTh
BuneodbparmeHTs 1 cinaitibt razuukanuyu KaMeHHOTO YTJIs,
«Kokcoxummueckoe KaK aJbTEPHATUBBI IPUPOTHOMY
IIPOU3BOACTBOY rasy.

13 IToBTOpEHUE N TectupoBanue, peuieHue 3a1a4 1 | BeIMOAHATH TECTHI, pelaTh
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0000111EHNE

YIPaXHEHUH 110 TEME

3a/1a44 U YIPaXKHEHUS 110 TEME.
[TpoBOIUTE OLIEHKY COOCTBEHHBIX
JOCTHKEHUN B YCBOCHHUH TEMBI.
KoppektupoBaTh CBOM 3HaHMS B

COOTBCTCTBHUHU C IINIAHUPYCMBIM

pe3yapTaToM
14 KonTtponbshas padota Ne 1 «Teopust ctpoenus opranuueckux coequHenuii A.M. byrieposa.
YrneBonopoab»
15—28 | Tema 3. Kuciopoa- u a3orcoaep:kaniae oprannyeckne coexnuenns (14 q)
15—16 | OnHoaToMHBIE OyHKIMOHAJIbHAS HaseiBats ciupThl 110
CIIUPTHI TUAPOKCUIIbHAS rpynna. | MeKJ1yHapOoJIHOW HOMEHKIIATYpE.
['oMmomornueckui psan | XapakTepru3oBaTb CTPOEHHE,
peAeIbHBIX OJIHOATOMHBIX | CBOMCTBA, CIIOCOOBI OTYYECHUS U

cnupToB. M30oMepus MOJIOKEHUS
(b YHKIIMOHAIBHOM TPYTIIHL.
Bogoponnast cBsizb. XHMHUUYECKHUE
CBOMCTBAa CHUPTOB. AJbJeTHUHAs
rpymnma. Peakmus stepudukanuu,

cnoxubeie ddupel. [Ipumenenue

00J1acT MPUMEHEHUS
MPENeNbHBIX OJJHOATOMHBIX
CIIUPTOB.

VYcranaBnuBaTh NPUYHUHHO-
CJICJICTBEHHYIO CBSI3b MEXKY

COCTaBOM, CTPOEHHUEM MOJIEKYI,
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CIIUPTOB. JlelCTBHE METUIIOBOTIO U
3TUJIOBOTO CIIUPTOB Ha OpPraHU3M
YeJI0BeKa.

Jemoncmpayuu. OKucnenue
CIIUPTA B aJIbJCTUI.
JlabopamopHule onvimeoi.
CpaBHEHUE CKOPOCTH HCTIAPEHUS

BOJBI U 5TaHOJIA.

CBOWCTBAMU U MIPUMCHCHHUEM
METaHOJIa ¥ ATAHOJIA.
Habaronats, caMOCTOSITEILHO
MIPOBOUTH M ONUCHIBATH

XUMHUYCCKUM OKCIICPUMCHT

17

MHoroaToMHBbIE

CIIUPTHBI

3THJ’I€HI‘J’IHKOJ’IB, KaK
MpCaACTAaBUTCIIb ABYXATOMHBIX U

IIMOCpuH, KaK IIPCACTABUTCIIb

TPEXATOMHBIX CIIUPTOB.
KauecTBenunas peakus Ha
MHOTOATOMHBIE  CIHPTBHI,  HUX
CBOWCTBA, IOJIyYEeHUE 51
IpUMEHEHHE. [Tonsitue 00
aHTUpU3ax.

Jlemoncmpayuu. KauecTBeHHas

pCakuyrAa Ha MHOI'OATOMHBIC

KnaccudunupoBaTh CHUPTHI 11O
UX aTOMHOCTH.
XapakTepu3oBaTh CTPOCHHUE,
CBOMCTBA, CIIOCOOBI OTYYECHUS U
00J1acT MPUMEHEHUS
MHOTOAaTOMHBIX CITUPTOB.
UnentudunupoBaTh
MHOTOATOMHBIE CITUPTHI C
MIOMOIIBI KAY€CTBEHHOU
peaKIny.

HaOimronats, caMOCTOSITEIBHO
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CIIUPTHL.
JlabopamopHnvle onvimei.

PaCTBOpI/IMOCTB rimnepuHa B BOJAC

IMPOBOAUTL U OIMUMCHIBATH

XUMUYECKUAMN 9KCIICPUMCHT

18 denon Crpoenue, mosiydyeHHe, CBOMCTBA | XapaKTepU30BaTh CTPOCHHUE,
U IPUMCHCHHE ¢eHoma. | CBOMCTBA, CITOCOOBI IOTYUYCHHS U
KauecTBeHHble  peakiuu Ha | 00yIacTH MpUMeHeHus PeHoa.
¢denon.  Bzammuoe — Bimsuue | Unentudunuposats ¢peHon ¢
aTOMOB B MOJIeKyJIe (peHoa. TTOMOIIBI0 KAYECTBECHHBIX
Hemoncmpayuu. 3aBUCUMOCTD peaxiuii.
pacTBOpUMOCTH (heHOJIA B BOJIE OT
temrepatypsl. Bzaumopeiicteue | Cobmroaats mpaBuiia 0€301acHOTO
denosa ¢ 6GpoMHOM BOION U oOparieHus ¢ GeHOIOM
xynopunaom xenesa(Ill), kak
KauyeCTBEHHBIE PEaKIINH

19 Anbaerunsl u kKeToHbl | DopmanbaeTu] W aneTaabAeTul, | XapakTepu3oBaTh CTPOCHHE,

KaK IIpCACTAaBUTCIN aJIbACTUIO0B,
COCTaB ux
MOJICKYJIL. (DYHKI_[I/IOHaJII)HaH

KapOOHMIIbHAS rpymnma.

CBOMCTBA, CLIOCOOBI TOIYYCHHUSI U
00J1acT MPUMEHEHUS
dbopmanbaeTHIa U

ancraabacruaa.
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KauecTBeHHBIE ~ peakuuu  Ha

allbJICTU/IbI. CBoiicTBa,
MOJTy4YECHUE u MPUMEHEHUE
dbopmanbaeruaa u
aleTaJbJacTruaa. Peaknun
MOJIMKOHICHCAIIU T JUISE

dbopmanpaernna.  I[lonstue o
KETOHAaX Ha MpUMEPE alleTOHA.
Jlemoncmpayuu. Peakuun
cepeOpsTHOTO 3epKaJia U COo
CBEXXEMOJYYEHHBIM THIPOKCUIOM
menu(Il) mpu HarpeBaHuu, KaK

Ka4CCTBCHHBIC PCAKIIUU HA

WnentudunmpoBaTh anbaerubl ¢
MIOMOIIIIO KaY€CTBEHHBIX
PEaKLIU.

Cobntoath mpaBuiia
IKOJIOTUIECKU TPAMOTHOTO
0e30macHOro oopaleHus ¢

bopManbaeTHIOM.

QJTBJICTHTBI
20 Kap6onoBrie I'omonoruueckuit psan | XapakTepu30BaTh CTPOEHUE,
KHCIIOTHI IpeIeTbHBIX OJTHOOCHO BHBIX | CBOMCTBA, CIIOCOOBI MOJIy4YEHUS U

KapOOHOBBIX KHCIOT. JKUpHBIC
KHUCJIOTBI. XMMHUYECKHUE CBOMCTBA

KapOOHOBBIX KucioT. [lomydenue

00JlacT MPUMEHEHUS
MYPaBbUHOW U YKCYCHOU KUCJIOT.

Paszanyats oOmiee, ocoOeHHOE U
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U TPUMEHEHUE MYpPaBbUHON U
YKCYCHOW KHUCJIOT.
Hemoncmpayuu. O6pasibl
MypaBbUHOU, YKCYCHOM,
MAJIbMUTUHOBOW U CTEAPUHOBOU
KHUCJIOT U UX paCTBOPUMOCTH B
BOJIC

JlabopamopHvie onvimoi.

XUMHYECKUE CBOMCTBA YKCYCHOM

€MHUYHOE B CTPOCHUU U
CBOMCTBaX OPraHUYECKUX
(MypaBBUHOM U YKCYCHOW) U
HEOPraHUYECKUX KUCIIOT.
Hab6nronath, npoBOAUTS,
ONUCHIBATH U (PUKCUPOBATH
pe3yNbTaThl JEMOHCTPALIMOHHOTO
1 J1a00PaTOPHOTO0 XUMUYECKUX

9KCIICPUMCHTOB.

KHCJIOTBI CobmronaTh paBuia
IKOJIOTUIECKU TPAMOTHOTO
0e30macHOro o0paIIeHus ¢
KapOOHOBBIMHU KHCIIOTAMH
21 CnoxxHbIe 3QUpEHL. Peakuus stepudukanuu. | ONUCHIBATH peaAKINH

Kupsi

Cnoxnbie d3¢upsl.  Kupel, wux
COCTaB U THAPOJIH3 (KUCIOTHBIN U
IIEJIOYHOM). Mbuna.
I'mppupoBanue KupoB.

Jlemoncmpayuu. Konnexuus

sTepudUKaIIIA KaK 00paTUMON
OOMEHHBIHN MPOIECC MEKTY
KHUCIIOTAMH U CIIUPTAMHU.
XapakTepu3oBaTh CTPOCHHE,

CBOMCTBA, CIIOCOOBI MOJTYYECHUS U
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cioxHbIX 3(upoB. Komnekius
&upoB. O6pa3Lkl TBEPAOTO U
KHUJIKOTO MBLIA.
JlabopamopHhvie onvimbi.
Omnpenenenue HEMpeaeabHOCTH

PaCTUTCIABHOIO MacJjia

00JaCTH MPUMEHEHHUS KUPOB.

YcranasiamBaTh 3aBUCUMOCTD

MEXITy (PU3UUYECKUMU CBONCTBAMU

YKUPOB, COCTABOM MX MOJICKYJI U
TIPOUCXOKICHUEM.

Y TIPOM3BOJICTBO TBEPABIX JKUPOB
Ha OCHOBE PaCTUTEIIBHBIX Macell.
Hab6nronath, mpoBOAUTS,
OIHMCHIBATh U (DUKCUPOBATH
PE3YNBTAThI JEMOHCTPAIIMOHHOTO
1 JJaOOPAaTOPHOT'O XUMUYCCKUX

9KCIICPUMCHTOB

22

VYriaeBoasl

YraeBoael. MoOHOCaxapubl.
I'mroko03a KaK aabAerua0CIupT.
Cop6ut. Mon0oYHOKHCTIOE U
CIIUPTOBOE OpOKEHHE.
®dortocunTe3. Jncaxapuibl.
Caxapo3a. [Tonucaxapupbr:

Kpaxmars, [eJUII0I03a.

OnpenensaTs TPUHAIICKHOCTD
OPTraHUYECKUX COEUHEHUH K
YIJIEBOJIAM.

Pa3nnuaTte MOHO-, IH- U
MOJIMCaXapHU/Ibl M0 UX
CITIOCOOHOCTH K THPOJTU3Y.

[IpuBOAUTE IPUMEPHI
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Jlemoncmpayuu. AnbaeruiHbie
CBOMCTBA U CBOMCTBA
MHOT'OQTOMHBIX CITUPTOB TJIFOKO3bI
B PEAKIMIX C THUIPOKCUIOM
menu(Il). Unentuduxarus
Kpaxmara.

JlabopamopHvie onvimoi.
N3rororienune kpaxmMajibHOTO
kiericrepa. Unentudukarus
KpaxmMaja KaKk KOMIIOHEHTa

HCKOTOPBIX ITPOAYKTOB ITMTAHUA

IIPEACTaBUTEIICH KaK 10U IPYIIIILI
YIJIEBOJOB.

Hab6ntonath, mpoBOAUTS,
OMUCHIBATH U (DUKCUPOBATH
pe3yabTaThl AEMOHCTPALMOHHOTO
1 1a00PaTOPHOI0 XUMUYECKUX

9KCIICPUMCHTOB

23

AMUHBI

AMuHOrpymmna. AMUHBI
npeAcibHbIE W apOMaTHYECKHE.
AnwmnuH. TlomydeHue aMHHOB.
Peaknuss 3uHnHa. XUMHYECKHE
CBOIMCTBA M MPUMEHEHNE AMHUHOB.
Jlemoncmpayuu. Iloptpet H. H.
3unnHa. Komiekuus aHuINnHOBBIX

KpaCUTENEN.

OmnpenensiTe NPUHAAICIKHOCTH
OPTaHUYECKOTO COSAMHEHUS K
aMHHAM Ha OCHOBE aHaIIN3a
COCTaBa €ro MOJICKYJI.
XapakTepu3oBaTh CTPOCHHE,
CBOWCTBA, CIIOCOOBI MOTYYCHUS U
00JIaCTH MPUMEHEHUS aHUJTNHA.

AprymMeHTUpOBaTh YyBCTBO
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JlabopamopHnvie onvimai.

N3roTtoBnenue Mojeneit MojeKyn

TOpAOCTH 3a JOCTHIKCHHA

OTEYECTBEHHON OPraHU4YEeCKOU

aMUHOB XUMUMU.
CobnroaTh npaBuiia 6€30MacHOTO
oOpalieHus ¢ aHUJIMHOM U
KpPacUTEJIIMHU Ha €ro OCHOBE
24 AMMHOKHUCIIOTHI. AMMHOKHUCTIOTBI,  cocTaB  uXx | OnpeaensiTh NPUHAIIEKHOCTh
MOJICKYJT M  CBOWCTBAa, KaK | OpraHUYECKOIO0 COCAMHEHUS K
aMmdoTepHBIX OpraHUYeCKUX | aAMUHOKHUCIIOTaM Ha OCHOBE
COEMHEHU. I'unun, KaK | aHaJM3a COCTaBa UX MOJICKYII.
peACTaBUTENb AMHUHOKUCJOT. | XapaKTepu30BaTh CBOMCTBA
[Tonyuenue HOJIUIICTUIOB | aMUHOKHUCIIOT Kak aM()OTEpHBIX
peakuuen [MOJIMKOHAEHCAIINHU. | COCTUHCHUM.
[lousTHE O MENITUIHON CBSI3H. Paznmnuate peakiuu
JlabopamopHnule onvimol. | TOJIUKOHACHCAUUY U NENTUAHBIC
N3roroBneHrne MoJenu MOJEKYIbI | CBA3U
[JIMIMHA
25 benkn CrpoeHue MoJIeKy1 OEIKOB: XapakTepru3oBaTh COCTAB,

IICpBUYHAA, BTOPUYIHAA U

CTPOEHUE, CTPYKTYPY U CBOWCTBA




41

TPETUYHAs CTPYKTYPHI.
KauecTBeHHbIE peakiiu Ha
OeJIKH, UX THUPOJIU3,
JeHaTypauus U OMOJIOrH4ecKue
GyHKIUY.

Hemoncmpayuu. KauecTBeHHBIE

pE€aKuun Ha OCJIKH.

OCJIKOB.

UnentudpuuupoBars OEIKH.
OnuceiBaTh OMOJIOTOYECKHE
CBOIiCTBa OCJIKOB HA OCHOBE
MEXIPEIMETHBIX CBSI3CH XUMUU U

OMOJIOTUH

26 [TpakTrueckas Nnentudukarus opraHu4ecKux [IpoBoUTh, HAOTIOATH U
pabota Ne 1. COEJIMHEHU M OMUCHIBATH XUMUUECKUM
Nnentudukamms HKCIEPUMEHT JIJIs1 HOATBEPKICHUS
OpraHUYECKUX CTPOEHHUS U CBOMCTB Pa3IMYHbIX
COeIMHEHNH OPTraHUYECKUX COCTMHEHHH, a
TaK)Ke UX UACHTU(DHUKALINH C
MOMOIIIBIO KAUECTBEHHBIX
peakuuii
27 IToBTOpEHUE U TectupoBanue, pemieHue 3a1ad 1 | BeINONHATH TECTHI, pemaTh

00001IEeHne

YIOPaXXHEHUH 10 TEME

3a/1a4d U YIPaXKHEHUS 10 TEME.
[IpoBOANTH OLIEHKY COOCTBEHHBIX

,Z[OCTI/I)KGHI/Iﬁ B YCBOCHHUHU TCMBI.
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KoppekTupoBaTs CBOM 3HAHUS B

COOTBETCTBUH C INIAHUPYCMbIM

pe3yJIbTaToOM
28 Kontponbnas padora Ne2 «Kucnopoa- u a3orcoaepkaliie OpraHndecKiue COeTMHEHUS
29—33 | Tema 4. Opranuyeckasi xumusi 1 0omectBo (5 1)
29 buorexHonorus Pa3Butne 6uorexnonoruu. Tpu OOBSICHATH, UTO TaKOE

HarpaBJieHUss OMOTEXHOJIOTHH
reHHas (U TeHEeTHYeCcKas)
WHXEHEPHS; KICTOUHAsI
UHKEeHepus; OuoorudecKkas
uHxeHepusd. ['eHeTruecku
MOIU(PUITUPOBAHHBIE OPTAHU3MBI
(I'MO) u TpaHcreHHas
npoaykuus. KitonupoBanue.
NmMobOm3oBaHHbIe (PEpPMEHTHI U
UX MPUMEHEHUE.
Jlemoncmpayuu.
BuneodparmenTs! u cnaiiasi mo

OMOTEXHOJIOTUHU U

OMOTEXHOJIOTHS, TeHHAS (VI
TCHETHYECKasl ) MHYKEHEPHS,
KJICTOYHAsI HH)KCHEPHS,
OuoJOoruYecKas HHKEHEPHs,
KJIIOHUPOBAHHUE,
UMMOOHUIN30BaHHBIC ()EPMEHTHI.
XapaKTepu3oBaTh pOJib
OMOTEXHOJIOTUHU B PEIICHUH
IPOJIOBOJILCTBEHHOM MPOOIEMBI 1

COXPAaHCHHUHU 300POBbs YCIIOBCKA
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UMMOOMIIN30BAHHBIM (hepMEHTaM

30 [Honumepsl Knaccuduxanus nonumepos. KnaccuduumpoBaTs nosmMepsl 1o
NckyccTBeHHBIC TOTUMEPHI: Pa3IUYHBIM OCHOBAHUSIM.
LEJUTYJIOU/I, allETaTHBIN IIENK, Paznuuats HMCKYCCTBEHHBIE
BHCKO3a, 1eutodaH. MOJIMMEPBI,  KIACCU(PUIIUPOBATH
Jemoncmpayuu. Konnexkuus WX W WUIIOCTPUPOBATh TPYMIIBI
nonuMmepoB. Komnekuus MOJIMMEPOB IIPUMEPAMHU.
CUHTETUYECKUX TOJIUMEPOB U VYcraHaBnuBaTh  CBSI3M  MEXKIY
W3JICITUHN U3 HUX CBOMCTBaMU TIOJIMMEPOB U

00JIaCTAMH X IPUMEHECHHS
31 CuHTeTHUYECKHE [Tonumepu3zarus u | Paznuuate monuMepuzanuio U
MOJIUMEPHI MOJIMKOHJICHCALIMS, KaK CIIOCOOBI | IMOJUKOHACHCAIUIO.

MOJTY4CHUS MOJIUMEPOB.
CunTeTuueckue Kay4YyKHU.
[Tonuctupou, TedI0H u
MOJIMBUHHUIIXJIOPUI, Kak

NpeaACTaBUTCIIN IJIaCTMACC.
CuHTEeTHYECKHE BOJOKHA: KaIlpOH,

HAIJIOH, KEBJIap, JJABCaH.

[IpuBOANTH MIPUMEPHI ITUX
Crioco0O0B TTOTyYEHHUsI TIOJTUMEPOB.
OnuceIBaTh CHUHTETUYECKHUEC
Kay4yKH, IJJaCTMACChl U BOJIOKHA
Ha OCHOBE CBSI3M CBOHMCTBA —

IIPUMEHEHNE
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Jlemoncmpayuu. Konnexuus
CHHTETHYCCKUX MOJIMMEPOB:

[JIACTMAaCcC W BOJIOKOH M W3JEIUU

U3 HUX
32 [TpakTrueckas PacriosnaBanue  1uractmacc  u | [IpoBOauTS, Ha0JII01aTh u
pabota Ne 2 BOJIOKOH OTHUCHIBATH XUMUYECKUM

OKCIICPUMEHT TUTSI
UACHTH(UKAIIMK  ITUTACTMAcC |
BOJIOKOH C MOMOIIBIO
KaueCTBEHHBIX PeaKInuii

33 HTororasi KOHTpoIbLHAsSI padoTa.

34 IToBTOpeHue 1 0000menne kKypca. [logBereHne UTOroB yueOHOro rojaa.




IIpumepHoe TemaTHYecKoe IIaHNPOBaHue Kypca 11 kiacca 6a30B0ro ypoBHsi

(1 u B Hexemr0, Bcero 34 u)
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XapakTepucTUKa OCHOBHBIX Jara Jara
Homepa BUJIOB JIEATEIIBHOCTH J1aH dakr
Tema ypoka OCHOBHOE COAEPKAHUE YPOKA
YPOKOB /11 oOy4aromuxcs (Ha ypoBHE
y4eOHBIX JEHCTBUMN)
1—9 Tema 1. Ctpoenne Bemects (9 )

OcHOBHEBIE CBCACHUA O

CTPOCHHUH aTOMa

CrtpoeHune aToMa: cOCTaB siapa
(HYKJIOHBI) U AJIEKTPOHHAs
ob6omouka. [loHsaTue 06 u3oTomax.
[TonsiTHE 0 XUMUYECKOM DJIEMEHTE,
KaK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsiJIOM s/Ipa.
Llemoncmpayuu. I1opTpeThl

3. Pesepdopna, H. bopa.
BuneodparmMeHTsI B cllali bl

«boJIbIION aIPOHHBIN KOJUIAUIEPY,

ApPryMeHTHUpOBATh CIOKHOE
CTpPOEHHUE aTOMa KaK CHCTEMBlI,
COCTOsIIIIeH U3 sApa u
AIIEKTPOHHOM 000I0UKH.
XapaKTepru30BaTh YPOBHU
CTPOEHHUSI BEUIECTBA.
OnuceiBaTh YCTPOUCTBO U
paboty bonbioro anpoHHOro

KOJUTaiaepa
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«YPOBHU CTPOEHHUS BEILIECTBA»

[Tepuonnueckas cucrema
XUMHUYECKUX IJIEMEHTOB
J1. 1. MenaeneeBa B CBETE

YYEHHS O CTPOEHUU aToMa

@uU3NYECKUN CMBICI NPUHATOU B
tabmmme JI. WM. Menzaeneesa
CUMBOJIMKHU: TMOPSAKOBOTO HOMEpa
JJIeMeHTa, HoMepa Tmepuoja u
HoMmepa Trpynnbl. [lonarue o
BaJICHTHBIX AIIEKTPOHAX.
OTtoOpaxeHnue CTpOEHUS
ANIEKTPOHHBIX 000JIOYEK aTOMOB
XUMHYECKUX DIIEMEHTOB C
MTOMOIIBIO DIIEKTPOHHBIX u
AJIEKTPOHHO-TpaduuecKkux (popmyi.
OObsicHeHue 3aKOHOMEPHOCTEH
U3MEHEHHSI CBOWCTB JJIEMEHTOB B
neproaax u rpynmnax
NEPUOJUYECKOM  CHUCTEMBI,  Kak
CIEICTBHE  MX  DJEKTPOHHOIO
CTPOEHUS. DNEeKTpOHHBIE

ceMeENCTBa XUMHYECKUX

OnuceIBaTh CTPOEHUEM aTOMa
XUMHYECKOIr'0 JIEMCHTA Ha
OCHOBE €ro

MOJIOXKEHUS B IEPUOTUYECKOM
CHUCTEME

J1. . Menpeneena.
3anuchIBaTh MJICKTPOHHBIC U
AIIEKTPOHHO-TpapuiecKue
bopMYJITBI XUMUYECKUX
3JIEMEHTOB.

OnpenensiTh OTHOIIEHUE
XHMHYECKOTr0 dJIEMEHTa K
onpeaeIEHHOMY JIEKTPOHHOMY

CEMEUCTBY




47

3JIEMEHTOB.

Llemoncmpayuu. Paznuuneie
dbopmel [lepruoandeckoit CUCTEMBI
XHUMHYECKUX 37eMeHTOB /. 1.
Menneneesa. [oprper /. W.
Menneneena.

JlabopamopHvie onvimoi.
MoaenupoBaHue MOCTPOCHUS
[lepnoauueckou CUCTEMBI C

IMOMOIIIBIO KaPTOYCK

CpaBHenue
[lepuoauyeckoro 3aKkoHa u
TEOPUU XUMHUYECKOTO
CTpOEHUS Ha

¢dunocodckoii OCHOBE

[TpeanochIKu OTKPBITHS
[Teproauyeckoro 3aKoHa U TEOPUHU
XUMHUYECKOTO CTPOCHHS
OpraHUYeCKUX COCIMHEHUH; POJIb
JUYHOCTU B HCTOPUU  XUMHH;
3HAYEHHUE MPAKTUKH B CTAHOBJICHUU
Y Pa3BUTUM XMMUUYECKUX TCOPUM.
Jlemoncmpayuu. optpetst /. U.

MengneneeBa u A. M. bytiepoBa

[IpencraBnarh pa3BUTHE
HAYYHBIX TEOPUH TIO CIIUPAIIU
Ha OCHOBE TPEX (HOPMYIUPOBOK
[leproauyeckoro 3akoHa u
OCHOBHBIX HaIlPaBJICHUMN
Pa3BUTHS TEOPUU CTPOCHUS
(XMMUYECKOTO, IIIEKTPOHHOTO H
MPOCTPAHCTBEHHOTO).

XapakTepu3oBaTh pojb
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IIPAaKTUKU B CTAHOBJICHUH U
Pa3BUTUU XUMUYECKOU TEOPHUHU.
ApryMeHTUpOBAaTh YyBCTBO
TOPJOCTH 3a TOCTUKEHUS
OTEYECTBEHHON XUMUU U BKJIA]l
POCCHUICKHUX YUEHBIX B

MHUPOBYIO HAYKy

HonHnas xumudeckas
CBs3b 1 HOHHBIC
KpUCTAJNIMYCCKHUC

pEemETKU

KaTnoHsl 1 aHUOHBI: UX 3apsaibl U
KiIaccuuKkaus 1O COCTaBy Ha
MIPOCTHIE u CJIO’KHBIE.
[Ipencrasurenmu. ITousarne 00
HOHHOM XUMHUYECKOMN CBSI3H.
HNonnas kpuctajuinueckasi pemérka
1 (GU3UYECKHE CBOMCTBA BEIIECTB,
00YCJIOBJICHHBIC 3TUM CTPOCHHUEM.
Jlemoncmpayuu. Moaenb HOHHOMN
KPUCTAJUIMYECKOMN PEIIETKHN Ha
pUMepe XJIOpHUIa HaTpHUsl.

MuHepasl ¢ 3TUM TUIIOM

XapakTepu3oBaTh HOHHYIO
CBSI3b KaK CBSI3b MEXKITY
MOHAMH, 00pa3yIOIIUMHUCS B
pe3yabpTaTe OTAA4YM WU puéma
AJIEKTPOHOB aTOMaMU WUJIN
rpynaMu aTOMOB.
OnpenensTe NPUHAIEKHOCTD
VOHOB K TOW WJIA UHOU TPYIIIIE
Ha OCHOBAHUU UX 3apsa U
COCTaBa.

XapakTepu3oBath puznuecKue

CBOMCTBA BEMIECTB C HOHHOU
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KPUCTAJUIMYECKOU PEIIETKOM:

KaJablUT, TaJIUT.

CBA3bI0, KaK (DYHKIIUIO BUJIA
XUMHYECKOU CBSA3U U THUIIA

KPUCTAJUIMYECKOU PELIETKH

KoBanenTHas xummuueckas
CBSI3b. ATOMHEIE U
MOJIEKYJISIPHBIE
KPUCTAJUIMYECKHUE

peeTKU

IloHsaTHE O KOBAJICHTHOM CBS3H.
DIIEKTPOOTPULATENBHOCTD,

HETOJIApHast u noJjsipHas
KOBaJICHTHbIE CBs3U. KpaTHOCTH
KOBAJICHTHON CBSI3U. MeXaHU3MBbI

0o0pa3oBaHus KOBAJEHTHBIX CBS3CH:

0OMEHHBIN U JIOHOPHO-
AKUENTOPHBIN. [TonsapHOCTH
MOJIEKYJIBL, KaK CJIEACTBUE

MOJIIPHOCTA CBSI3U M TE€OMETPUU
MOJIEKYJIBI. Kpucrannuueckue
pEIETKA C OTUM THUIIOM CBS3U:
MOJIEKYJISIPHBIC u aTOMHBIE.
duU3NUECKUe CBOMCTBA BEIIECTB,
00yCIIOBJICHHBIE TUTIOM

KPUCTAJNIMYECKUX PELIETOK.

OnuchIiBaTh KOBAJICHTHYIO
CBSI3b, KaK PE3yJIbTaT
oOpa3zoBaHus 0OIINX
DJICKTPOHHBIX TIap WU KaK
pe3yabTaT MepeKpbhIBaHUS
AIIEKTPOHHBIX OpOUTAIEH.
Knaccudpunuponats
KOBaJICHTHBIE CBsI3H 110 D0,
KPaTHOCTHU U CIIOCO0Y
NePEKPBIBAHMS YJIEKTPOHHBIX
opOuTane.

XapakTepu3oBaTh (puU3nIECKue
CBOMCTBA BEIIECTB C
KOBAJICHTHOM CBSI3b10, KaK
(GYHKINIO KOBAJICHTHOM CBSI3H 1

THIA KPUCTAIUIMYECKOU
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Jemoncmpayuu. Monenu
MOJIEKYJISIPHOU KPUCTAJIINYECKOU
PEETKHN HA IPUMEPE «CYXOTO
JbAa» WIA NOAAa U aTOMHOU
KPUCTAJUIMYECKOU PEIIETKU Ha
npuMepe anMasa, rpadura uin
KBapua. Mozenb MOJIIPHOTO

00BEéMa raza

peLIETKU

Merammyeckas

XUMHYCCKas CBA3b

[lonsiTHE O METAIUIMYECKOMN CBA3U U
METAUIMYECKUX KPUCTAIINYECKUX
peméTkax. PU3NUECKUE CBOMCTBA
METAJIOB Ha OCHOBE 170.
KPUCTAJUIMYECKOTO CTPOCHMUS.
[IpumMeHeHrne METaUIOB Ha OCHOBE
UX CBOMCTB. UEpHBIE W LBETHBIC
CILJIABBI.

Jlemoncmpayuu. Monaenu
KPUCTAJUIMYECKUX PEIETOK

MCTAJIJIOB.

XapaKkTepru3oBaTh
METAUIMYECKYIO CBSI3b KaK
CBSI3b MY HOH-aTOMaMU B
MeTajjIax ¥ cIuiaBax
MOCPEICTBOM
00001IECTBIEHHBIX BAJIEHTHBIX
AJIEKTPOHOB.

OOBSACHATH SUHYIO TIPUPOTY
XUMHYECKUX CBS3CH.
XapakTepu3oBaTh PU3NUECKUE

CBOMCTBA METAJJIOB, KaK
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Jlabopamophuvie onvimoi.
KonctpynpoBanue moaenu

METAIUINYECKON XUMHUUYECKOM CBI3U

(GYHKIUIO METAJUIMYECKOU
CBSI3U U METAJNINYECKOU

KPUCTAJUIMYECKOU PELIETKH

Bonopoanast xumuyeckas

MexmMmoneKkynspHas u

XapaKkTepu30BaTh BOJAOPOAHYIO

CBSI3b BHYTPUMOJICKYJISIPHAS. BOJIOPOAHBIE | CBSA3b KaK OCOOBIN THIT
CBSI3H. 3Ha4YEeHHE | XUMHUYECKOHN CBSI3U.
MEXKMOJICKYJISIPHBIX ~ BOAOPOJIHBIX | Paznuuath MEXXMONEKYISPHYIO
CBA3€d B TMPUPOAE M IKU3HU | U BHYTPUMOJIEKYJISIPHYIO
YEJI0BEKa. BOJOPOJHBIE CBS3H.
Hemoncmpayuu. Buneopparmentsl | PackpbeiBaTh poiib BOAOPOIHBIX
u crnaigpl «CTpyKTyphl Oemkay. CBSI3€M B OpraHU3alUU
JlabopamopHvie onvimoi. MOJIEKYJT OMOTIOTHUMEPOB, —
Henatyparus 6enka oenkoB u JIHK, — Ha ocHOBe
MEKIPEAMETHBIX CBS3EH C
ouomoruei
[Tonumepsl [lonydyeHnue noauMepoB peakuusiMu | XapakTepUu30BaTh MOJIUMEDPHI

IMOJIMMCPHU3alIU u

MOJUKOHJICHCAIINH. Baxueiiniue

KaK BBICOKOMOJICKYJISIPHBIC

COCIUHCHMS.
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MPECTABUTENN I1acTMacc u
BOJIOKOH, UX MOJIy4Y€HHUE, CBOMCTBA
u npumeHenue. Ilomsatue o
HEOPraHWYECKUX MOJMMEpax U UX
MPEJCTaBUTENH.

Jlemoncmpayuu. Konnekuuu
«IInmactmaccel», «BomokHay.
OO6pa3ibpl HeOPTraHUYECKUX

IMOJIMMCPOB — BCIICCTB aTOMHOM

CTPYKTYPBI

Paznuyath peakuuun
MOJIUMEPU3ALINU U
MMOJIMKOHACHCAIIN .
OnuceIBaTh Ba)KHEUIIIHE
MPEICTABUTENHN JIACTMACC U
BOJIOKOH M Ha3bIBAaTh 00JaCTH
UX IPUMEHEHUS.
YcranaBiauBaTh €TUHCTBO
OPraHUYECKOU 1
HEOPraHUYECKON XUMHUH Ha
MpUMEpPE HEOPraHUYECKUX

IIOJIMMEPOB

JlucniepcHbIE CUCTEMBI

[TonssTe o pucnepcHoil (aze wu
JTIUCTIEPCUOHHOU cpene.
ArperaTHoe COCTOSIHUE pa3Mep
gacTull ¢as3pl, KaKk OCHOBa JUIA
KJIaCCH(pUKAITIN JTACTIEPCHBIX

CHUCTEM. OMYJIbCUM, CYCIICH3UH,

a’po30J1 — TPYIIIBI

XapakTepu3oBaTh pa3InyHbIC
THUIIBI IUCTIEPCHBIX CUCTEM Ha
OCHOBE arperaTHoro
COCTOSTHUSL TUCTIEPCHOMU (pa3bl 1
JTUCIIEPCUOHHOU CPEIBI.
PackpbIBaTh posih pa3ITuIHBIX

THUIIOB AUCIICPCHBIX CUCTCM B
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rpyOOUCIEPCHBIX  CHUCTEM,  HX
NpEACTaBUTENNU. 30U U TEeIu —
TPYIIIBl TOHKOJUCIIEPCHBIX CUCTEM,
ux npenacraButenu. lloHstue o
CHUHEPE3UCE U KOATYJIISLIHH.
Lemoncmpayuu. Konnexuun
00pa3IoB Pa3IUYHBIX TUCTIEPCHBIX
cucteM. CUHEpE3UC U KOoaryJisiius
JlabopamopHnuvle ONbIMbL.
[TonyueHne KOJUTOMIHOTO pacTBOpa
KypHHOTO O€eJiKa, UCCIIeIOBaHUE €TO
CBOMCTB C TIOMOIIBIO JIA3€pHOU
YKa3kKl U TPOBEIECHHE  €ro
JICHATypaLuu. [Tonyuyenne
AMYJIbCUU PACTUTENBHOTO Macia U
HaOII0/IeHHE 3a €€ PaCCIOCHHEM.
[lonyuenue CYCIIEH3UU
«HU3BECTKOBOIO MOJIOKa u

Ha6J'IIOI[eHI/Ie 3a e€ CG,Z[PIMGHTaI_[I/Ieﬁ

YKU3HU TPUPOBI U OOIIECTBA.

[IpoBoaNTH, HAOMIOAATH U
OMUCHIBATH XUMUYECKU I

HKCIIEPUMEHT
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10—21

Tema 2. Xumuueckue peakuuu (12 1)

10—11

Knaccudukanus

XUMHUYECKUX pEaKIUn

Annorponm3anysi 1 U30MepU3aLns,
KaK peakiuu 0e3 U3MEHEHUs
COCTaBa BEILIECTB. AJUIOTPONUSA H
e¢ mpuumHbl. Kriaccuduxarms
peakuui o pa3INYHbIM
OCHOBAHHSM: TI0 YUCITY U COCTaBY
peareHToB M MPOAYKTOB, MO ase,
10 HWCIOJB30BAaHUIO KaTaau3aTopa
win  depMeHTa, MO0 TEIIOBOMY
addekry. Tepmoxumuueckue

YpPaBHEHUS pEAKIUA.

Jlemoncmpayuu. PactBopenue
CEpHOM KUCJIOThl 1 AaMMHAYHOU
CENUTPHI U (PUKCAIINS TETIIOBBIX

SIBIICHUM JIJISI ’TUX MPOIIECCOB

OnpenensaTs NTPUHAICKHOCTD
XUMHYECKOU pEeaKkIiuu K TOMY
WJIM UHOMY TUIy HA OCHOBaHUU
10 Pa3JIMYHbBIX TPU3HAKOB.
OTtpaxath Ha NHUCHbME TETIIOBOM
3 PEeKT XUMUUECKUX PEAKITUN C
MOMOIIBI0 TEPMOXUMHUYECKUX
YPaBHEHUM.

[ToxrBepxkaaTh
KOJINYECTBEHHYO
XapaKTEPUCTUKY DK30- U
SHJIOTEPMUYECKUX PEAKIIUI
pacuéramu 1o
TEPMOXUMHUYECKUM

YPaBHEHUSIM.
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12

CKOpOCTh XUMHUYECKUX

peakuuu

@aKkTOpbl, OT KOTOPBIX 3aBHUCHUT
CKOPOCTb XUMHMYECKUX PEaKIHU:
pUpoJa PEArupyronIux BEIIECTB,
TeMneparypa, IJI0IIAb ux
CONPUKOCHOBEHUSI  PEArupyIONIUX
BEILIECTB, UX  KOHUEHTpauus,
MPUCYTCTBHUE KaTajau3aropa.
[lonstne o karanmuze. MEPMEHTHI,
KaK OMOJIOTMYECKHE KaTaIU3aTOPHI.
NHrubutopsl, Kak «aHTOHUMBI»
KaTaJIn3aTOPOB U UX 3HAYCHUE.
Jlemoncmpayuu. BzanmoaencTBus
pacTBOPOB COJISIHOM, CEpHOM U
YKCYCHOM KHCJIOT OJJMHAKOBOW
KOHIIEHTPALMKU C OAUHAKOBBIMU
KyCOYKaMH (rpaHyJiaMu) [IUHKa 1
B3aMMOJICICTBUE OJIMHAKOBBIX

KYCOYKOB pa3HbIX MCTAJLJIOB

(Maruus, IMHKa, KeJe3a) ¢

YcranaBnuBaTh 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOU
pEaKuuu OT NPUPOIBI

pearupyrommnx BEuecTB, UX

KOHLICHTPALINH, TEMIIEPATYPhl U

TUTOIIAIN MX
CONPUKOCHOBEHHUS.
PackpbIBaTh poiib
KaTaJu3aTopoB Kak ()aKTOPOB
YBEIIMYCHUSI CKOPOCTH
XAMUYECKON PEaKIIuu 1
paccMaTpuBaTh HHTHOUTOPHI
KaK «QaHTOHUMBI»
KaTaJIn3aTopOB.
Xapaktepu3oBaTh (DEpPMEHTHI
KaK OMOJIOTHYECKHE
KaTaau3aTopbl OCIKOBOM
IPUPOJIBI U PACKPHIBATH UX

POJIb B IIPOTCKAHNH
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PacTBOPOM COJITHOM KUCJIOTBI, KaK
puUMep 3aBUCUMOCTU CKOPOCTHU
XUMHUYECKUX PEaKIUi OT MPUPOIbI
BeleCTB. B3aumonencraue
pacTBOpPOB THUOCYJIb(aTa HATPUS
KOHIICHTPAIIMHU U TEMIIEPATYPHI C
PacTBOPOM CEPHOM KUCIIOTHI.
MoaenupoBaHue «KUIIAILIETO
ciosi». ['eTeporeHHbIN KaTaan3 Ha
IpUMeEpe pa3ioKeHUs MepoKCHUIa
BOJOpOJa B IPUCYTCTBUH JUOKCHIA
Maprasua.

JlabopamopHvie onvimbi.
Hcnonp30BaHne HEOPTAaHUYECKHUX
KaTaJIn3aTOPOB (COJIEH Kenesa,
MOM/IA Kajusi) U IPUPOIHBIX
00BEKTOB, COAEPKAIIMX KaTaaazy
(ceIpoe Msco, KapTodes) ais

pa3oKeHUs MepOKCUIa BOAOPOIa

OMOXMMHMUYECKUX PEAKIIUA Ha
OCHOBE MEXITPEAMETHBIX
CBsI3el ¢ Omosioruei.
[IpoBonuTh, HAOMIOAATE U
OIHUCHIBATH XUMUYCCKUN

SKCIICPUMCHT
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13

O6paTumMoCTh
XUMHUYECKHUX PEAKLIUM.
XUMHUYECKOE PABHOBECHUE

U CIOCOOBI €Er0 CMEIIEHUS

Knaccuduxanus XUMHUYECKUX

peakuMii [0  NOpPU3HAKY  UX

HaIPaBJICHHUS. [TonsiTue 00
00paTUMBIX peakuusax U
XUMHUYECKOM PaBHOBECHH.

[Mpunun Jle-Illarense u cnocoOb
CMEUIEHUS XUMHUYECKOTO
paBHOBECHS. OO6mmas
XapaKTepUCTUKA PEAKIIUN CUHTE30B
aMmmuaka U okcuga cepol(VI) u
paccMOTpPEHUE YCIOBHUIl CMELIECHUS
UX PAaBHOBECHS HA MPOU3BOJICTBE.
Hemoncmpayuu. CmenieHue
PaBHOBECHS B CUCTEME Fe¥ +
3CNS < Fe(CNS);
JlabopamopHvie onvimei.
Nnmroctpanus npasuna beproiute

Ha MPAKTUKE — MPOBEACHUE

peakiuii ¢ 00pazoBaHUEM OcaaKa,

OnuceiBaTh COCTOSAHUSA
XUMHYECKOT0 paBHOBECHS U
npejyarath CrocoObl €ro
CMEIIEHHUS B HEOOXOIUMYIO
CTOPOHY Ha OCHOBE aHajn3a
XapaKTePUCTUKH PEAKIINH U
npuHuuna Jle-Ilarense.
[TpoBoaNTH, HAOIIOAATD U
OINHCHIBATh XUMUYECKUN

SKCIICPUMCHT
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ra3a 1 BOJbI

14—15 I'maponus O6patumbli ¥ HeoOpaTuMblil | OnpenensTh TUIl TUAPOIU3A
TUAPONIU3BEL. [ UAPOIN3 COEN U €ro | COJIM Ha OCHOBE aHalin3a €€
Tunbel. ['UApoOnM3 OpraHUYecKUX | COCTaBa.
COEIMHEHUI B JKUBBIX OpPraHu3MoB, | KimaccuduimmpoBats ruapoin3
KaKk OCHOBa OOMEHa BEIIECTB. | COJICH
[TonsiTHE 00  HHEPreTUYECKOM | [10 KATHOHY M aHHOHY.
oOMEHE B KJIETKE M POJIM THApoH3a | XapaKTepU30BaTh POJIb
B HEM. THJIPOJIN3a OPTaHUYECKHUX
JlabopamopHvie onvimol. COCMHEHUM, KaK XUMUYECKOU
VcnplTaHue HHANKATOPaMH CPellbl | OCHOBBI OOMEHA BEIIECTB U
PacTBOPOB COJIEN pa3INIHBIX DHEPTUU B )KMBBIX OPraHU3Max.
THUIIOB. [IpoBonuTh, HAOMIOAATH U
OIHUCHIBATh XUMUYECKUN
DKCIIEPUMEHT
16 OKucIuTeNnbHO- Crenenp  okucienuss u €€ | OnpeaensiTb OKMCIUTEIbHO-
BOCCTaHOBUTEJIbHbBIE OnpeaeeHue o (dopMynam | BOCCTAHOBUTENbHbIE PEAKIINU
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peaKIu

OpPraHUYCCKUX U HCOPTaHUYCCKUX

BCILICCTB. DJIEMEHTHI 1 BEIIECTBA,

Kak OKMCIUTEIH u
BOCCTAaHOBHUTEJIH. ITonsatue 0
nporeccax OKMCJICHHS u
BOCCTAQHOBJICHMS. CocraBienue

YPaBHEHUM XUMHWYECKUX pEaKIUU
Ha OCHOBE AJICKTPOHHOTO OajaHca.
Jlemoncmpayuu. B3aumonencTaue
IMHKA C COJISTHOM KHUCJIOTOM U
HUTpaATOM cepeopa.
JlabopamopHhvie onvimol.
OKucIuTeNnbHO-
BOCCTAaHOBUTEJIbHAS PEAKIIUS U
peakius oOMeHa Ha pUMepe
B3alMO/ICVCTBUSA paCTBOPOB
cynbdara meau(ll) ¢ xxenesom u

pPacTBOPOM IIEJIOYH.

KaK IPOLECCHI C USMEHEHUEM
CTEIICHEeH OKUCIICHUS
3JIEMECHTOB BEILICCTB,
YYaCTBYIOLIUX B PEAKLIUU.
Pa3znnuaTth okuciaIuTenb u

BOCCTAHOBHUTCIIb, IPOLCCCHI

OKHUCJICHUA U BOCCTAHOBJIICHUA.

Cocranars ypaBHeHuss OBP
Ha OCHOBE 3JIEKTPOHHOTO
OanaHca.

[TpoBouTh, HAOMIOAATH U
OIUCBIBATh XUMUYECKUN

IKCIIEPUMEHT
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17-18

DIIEKTPOJIN3 PaCIUIaBOB U
pactBOopoB. [IpakTrueckoe

IMPUMCHCHUCEC SJICKTPOJIN3a

XapaKTepUCTUKA AJIEKTPOJIN3a, KaK
OKHCITUTEIBHO-
BOCCTAHOBHUTEIILHOTO npouecca.
OcobenHnocTu AJIEKTPOJIN3A,
MPOTEKAIOIIIETO B pacTBOpax
3JIEKTPOJIUTOB. [IpakTrueckoe
MPUMEHCHHE AIEKTPOJIU3A;
MOJIyYeHUE TaJOT€HOB, BOJAOPOA,
KHUCJIOPO/JIa, MIEIOYHBIX METAUIOB U
mieJioyel, a TakkKe AJIIOMUHUA
AIEKTPOJIN30M pacIyiaBoB U
pacTBOPOB  COCAMHEHUW  BTHUX
AJIEMEHTOB. [TonsiTne 0
rajabBaHOIUJIACTUKE,
raJIbBAaHOCTETUH, pPaPUHUPOBAHHUH
IBETHBIX METAJJIOB.
Lemoncmpayuu. KonctpynupoBanue
MOJIEJIH ANEKTPOIU3EPA.

BuneodparmeHT ¢ mpoOMBITIIICHHON

OnuceIBaTh ANEKTPOIIN3 KAK
OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIN IPOLIECC.
Paznmuuate anexrposns
pacIuIaBOB U BOJIHBIX
pacTBOpOB.
XapaKkTepru3oBaTh
MPAaKTUYECKOE 3HAUYCHHE
AIIEKTPOJIN3a HA TPUMEPE
MOJIyYEHUS aKTUBHBIX
METAaJIJIOB U HEMETAIIOB, a
TaK)K€ TaJIbBAaHOIUIACTUKH,
raJibBaHOCTET U,
padbUHUPOBAHUY IIBETHBIX

MCTaJI1JI0B
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YCTAaHOBKHU IJI ITOJTYYCHUA

AJIFOMHUHUA

19 [Ipaktuueckas pabora Ne | Pemienue skcriepuMeHTalbHbIX [InanupoBath, MPOBOIUTH
1. Pemienue 3a/1a4 o TeMe «XuMudeckas HaA0JII0/1aTh U ONUCHIBATh
AKCIIEPUMEHTATBHBIX peaKIus» XUMHYECKUI SKCIEPUMEHT C
3a/1a4y 1o TeMe COOJTIOZICHUEM MPABUIT TEXHUKH
«XUMHUYECKasi PEaKIUs» Oe3omacHOCTH
20 [ToBTOpenue u 0600eHue | TectupoBanue, penieHue 3a1a4 u BbImosiHATH TECThI, peniaTh
U3Y4YEHHOTO yIpaKHEHUH 10 TeMe 3a/1a4u ¥ YIPaKHEHUS 110 TEME.
[TpoBOIUTH OLIEHKY
COOCTBEHHBIX IOCTH)KCHH B
YCBOCHHUH TEMBI.
KoppextupoBaTts CBOM 3HaHUS B
COOTBETCTBHH C IJIAHUPYEMBIM
pe3ysIbTaTOM
21 KonTtponsnas paborta Ne 1 «Ctpoenue BemniecTBa. XUMUYECKasK PEAKITUS
22—30 Tema 3. BemecTtBa u ux cBoiicTBa (9 )
22 Mertaibl du3nueckue CBOMCTBA METAUIOB, | XapaKTepu3oBaTh (HU3NUYECKHE
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KaKk  (QyHKUOUS UX  CTPOCHHS.
JleneHue MeTalioB Ha TIPyNIIbBl B

TEXHUKEC M XUMHHM. XHUMHYCCKHUE

CBOMCTBA METaJIJI0B U
JJIEKTPOXUMUYECKUN pan
HaIPsKECHUN. IloHsaTHE 0

METaJUIOTEPMUH (QJIFOMUHOTEPMUH,
MarHUETEPMUHU U P.).
Lemoncmpayuu. Komnexkus
MeTauioB. B3anmoperctere
KOHUECHTPUPOBAHHOW a30THOM
KHCJIOTBI ¢ Meablo. Benbimka
TepMUTHOM cMmecH. [lopTper

H. H. bekeroBa

u XUMUWYECKHUE CBOWCTBA

METAJJIOB Kak byHKIHIO
CTPOGHHMSI HUX  aTOMOB |
KPUCTAILJIOB Ha OCHOBE

npeactaBienuii o6 OBP wu

IIOJIOXKEHHUS METAJJIOB B
DIEKTPOXUMHUYECKOM pany
HaIPsSKECHUN.

HaOmromate M OmucheIBaThH

XAMHUYECKUMN OKCIICPUMCHT

23

Hewmeramnsl. biaropoansie

ra3bl

HeMmeTamnel  Kak  OKHMCJIHUTEIIH.
HeMmeTamnbsl Kak BOCCTaHOBUTEIIH.
Pan DIEKTPOOTPULIATEIIBHOCTH.
NuepTHBIC WM 0J1arOPOJIHBIC Ta3bl.

Jlemoncmpayuu. Konnekius

OnuceiBaTh 0COOCHHOCTH
MOJIOYKEHUSI HEMETAIJIOB B
[lepunoanueckoit Tadbnuue . U.
MenaeneeBa, CTpOCHUE UX

aTOMOB 1 KPpHUCTAJLIIOB.
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HEMETAJLIOB.
Bcenbika yépHoro nopoxa.
BriTecHEeHNE ranoreHoB U3 ux

pacTBOPOB APYTUMH ralior€HaM1

CpaBHUBATh CIIOCOOHOCTH K
aJUIOTPOIHUH C METaJIaMHu.
XapakTepu3oBaTh 00111e
XUMHUYECKHUE CBOMCTBA
HeMmeTanaoB B ceeTe OBP u nx
MIOJIOXKEHUSI HEMETAJJIOB B Py
AIEKTPOOTPHUIIATEIILHOCTH.
HaOmroaTe 1 onuceIBaTh

XUMHUYCCKUMN OKCIICPUMCHT

24

Kucnotsr HCOPTaHUYCCKHUC

U OPTraHNYCCKHUC

Kucnotsl ¢ Touku 3peHuss aTOMHO-
MOJIEKYJISIPHOTO yueHHs. KHCIIOThI
c TOYKHU 3pEeHUS TEOPHUH
AIEKTPOJIUTHYECKON AUCCOLUALIUM.
Kucinoret ¢ TOYkM  3peHHs
IPOTOHHOU TEOPUHU. Oo6mue
XUMHUUYECKHE CBOMCTBA  KHCIIOT.
Krnaccuduxarus KuCioT.

JlabopamopHuviii onvim.

HUccnenoBanue

CoOTHOCHUTH TIpeCTaBUTEIICH
OpraHUYECKUX U
HEOPTaHWUYECKUX KHUCIIOT C
COOTBETCTBYIOIIEH
KJIaCCU(UKAITMOHHOM TPYIIIOH.
OnuceiBaTh 00IIIME CBOMCTBA
OpraHUYECKHUX U
HEOPTaHWYCCKUX KHUCIIOT B
ceete TOJI 1 ¢ mo3uIun

OKHCJICHUA-BOCCTAHOBJICHHUA
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KOHLICHTPUPOBAHHBIX PACTBOPOB
COJITHOM U YKCYCHOM KHUCJIOT
KaneJbHbIM METOJIOM IIPU UX

pa30aBIeHUHU BOJIOH.

KAaTHOHA BOJOPOJA WIIK aHUOHA
KHCJIOTHOTO OCTaTKA.
OnpenensiTe 0COOCHHOCTH
XHUMHMYECKHUX CBOMCTB a30THOM,
KOHUEHTPUPOBAHHOU CEPHOU U
MYypPaBbUHOW KUCJIIOT.
[TpoBoaNTH, HAOMIOAATE U
OOBSACHAThH PE3YIIbTATHI
MPOBEIEHHOTO XMMHYECKOTO

9KCIICPUMCHTA

25

OcHoBaHUA
HEOPTraHUYECKHUE U

OpPraHU4YCCKHC

OcHOBaHMS C TOYKM  3pEHUs
ATOMHO-MOJICKYJISIDHOTO ~ yYCHMS.
OcHOBaHMS C TOYKU 3PEHUSI TEOPUU
AIEKTPOIUTHUYECKON JTUCCOLMALINU.

OcHOBaHMST C TOYKM 3pEHUs

IIPOTOHHOM TEOpHUH.
Knaccuduxarms OCHOBAHUHU.
XUMHYECKUE CBOICTBA

OPraHU4YCCKUX KW HCOPraHUYCCKHX

OnuceIBaTh HEOPraHUYECKUE
ocHoBaHus B cBeTe TO/I.
XapaKTepru3oBaTh CBOMCTBA
OPTaHUYECKUX U
HEOPraHMYECKUX
OCCKHMIIOPOTHBIX OCHOBAHHH B
CBETE IPOTOHHOM TEOPUHU.
[TpoBOaUTH, HAOTIOIATH U

OIMCHIBATh XUMUYECKHUM
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OCHOBAHUM.

Jlemoncmpayuu. Konnekuus
IICJIOYeH M aMHUHOB.
BzaumonerictBue napos
KOHIICHTPUPOBAHHBIX PaCTBOPOB
COJISHOM KHCJIOTHI U aMMHaKa
(«mpIM 6e3 orHs»). [lonyuenue
aMMHaKa U U3y4YeHHUE er0 CBOMCTB.
JlabopamopHuvie onvimul.
[Tony4yeHrue HEPACTBOPUMOTO
TUIPOKCHU]IA U €70 B3AaUMOJCHUCTBUE

C KUCJIOTOM

HKCIIEPUMEHT

26

AMdoTepHBIC COeTUHEHUS
HEOPTaHWYECKHUE U

OpPraHu4CCKHC

Heoprannyeckue amdorepHbie
COCJIMHCHHUS: OKCHJIBI 1
THAPOKCHUIBI, — UX CBOMCTBA U
nosrydeHue. AMQpoTepHbIC
OpraHUYeCKUe COCAUHEHUS Ha
puMepe aMUHOKHCIIOT. TlernTu bl

M IICTITHJHas1 CBA3b.

XapaKkTepu3oBaTh
OpraHUYECKHUE U
HeopraHuveckue aMm(poTepHbIE
COEIMHEHUS KaK BEIIECTBA C
JIBOMCTBEHHOU (pyHKIIMEH
KHCJIOTHO-OCHOBHBIX CBOMCTB.

AprymMeHTupoBaTh CBOMCTBA
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Jlemoncmpayuu. Paznuunsie
Clly4ad B3aUMOJIECHUCTBUS
pacTBOPOB COJIEM AJIFIOMUHHUS CO
IETOYBIO.

JlabopamopHvle onvimei.
[Tonyuenue amporepHOTrO
TUAPOKCUJIA U U3YUECHUE €r0

CBOWCTB

AMUHOKHUCJOT KaK aM()OTEPHBIX
OPTraHUYECKUX COCTUHEHUN.
PackpbiBaTh Ha OCHOBE
MEKIIPEAMETHBIX CBA3EH C
Ouosorueit poiab aMMHOKHUCIIOT

B OpTraHU3aluU KU3HU

27

Conu

Knaccuduxanus comneii. XKEcTkocTh
BOJBI U CIOCOOBI €€ YCTpaHCHHUS.
[Tepexon KapOoHaTa B
rugpokapoboHat u ooparno. OOmue
XUMHUYECKUE CBOWCTBA COJIEH.
Llemoncmpayuu. Ilonyuenue
KECTKOM BOJIBI U YCTPAHEHHE €€
KECTKOCTH.

JlabopamopHuvie onvimul.

XapakTepu30BaTh COJIH
OpPraHUYECKUX U
HEOPraHUYECKUX KUCIIOT B
CBETE TCOPUU
AIEKTPOITUTUYECKOU
JUCCOLMALINH.

CooTHOCUTH TIpeACTaBUTEIIEH
COJIE OPTaHUYECKHUX U

HCOPTraHNYCCKHUX KHUCIIOT C
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[IpoBenenue kayeCTBEHHBIX

peaKIMii TI0 ONPEICIICHUI0 COCTaBa

COJIH.

COOTBETCTBYIOLLEHN
KJIaCCU(UKAITMOHHOM TPYIIION.
XapakTepu3oBaTh KECTKOCTD
BOJIbI U MIpeJIarath CocoObl €€
YCTpaHEHHUS.

OnuceIBaTh 00IIME CBOMCTBA
cozeit B ceeTe TO/I.
[IpoBoaNTH, HAOMIOAATE U

OIMMCHIBAaTh XUMUYCCKUMN

HKCIIEPUMEHT

28 [IpakTtrueckast padbota Ne | PemeHne skCriepuMeHTaAIbHBIX [InanupoBaTh, MPOBOAUTH,
2. Pemenue 3a1a4 1o Teme: «BemecTBa U X HAO0JIIOIaTh U OMUCHIBATh
AKCIEPUMEHTAIBHBIX CBOMCTBa» XUMHUYECKHHN SKCIIEPUMEHT C
3aaa4 o teme «BemnecTBa COOJTIOZICHUEM MPABUIT TEXHUKU
U UX CBOMCTBa» 6e3omacHOCTH

29 [ToBTOpenue u 0600meHue | TectupoBanue, penieHue 3a1a4 u BbINOIHATH TECTHI, peniaTh

TeMEbI «BeniecTtBa u nux

CBOICTBa.

YOPAXXHEHUH 10 TEME

3aa41 U YIIPA)KHCHHUA 110 TCMC.

[IpoBOIUTH OLIEHKY
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COOCTBEHHBIX JOCTHKEHHII B
YCBOCHHUH TEMBI.
KoppekTrpoBaTb CBOM 3HAHHS B

COOTBETCTBUH C INIAHUPYCMbIM

pe3yabTaTOM
30 Kontponbhnas padora Ne 2 «BemecTBa 1 ux cBoiicTBa»

31—34 Tema 4. Xumusi 1 coBpeMeHHOe 001ecTBO (4 1)

31 Xumuueckas TexHosiorus | [lonsarue 0 XUMHUYECKON | XapaKTepru30BaTh XUMHUECKYIO

TEXHOJOTUU. XUMHUYCCKHE PCaKITHH
B NIPOU3BOJCTBE aMMHakKa U
MeTaHoJIA. O06mas
KJ1accu(pUKaIMOHHAas
XapaKTePUCTHUKA PEaKIUi CHHTE3a
B TMPOU3BOJACTBE 3THX IPOJYKTOB.
Hay4Hble TpPUHIMIGI, JISKAIIUE B
OCHOBE IPOU3BOJICTBA aMMHaKa M
METaHOJIA. CpaBHeHue ATUX
IIPOM3BOJICTB.

Jlemoncmpayuu. Monenu

TEXHOJIOTHIO KaK
MIPOU3BOIUTEIBHYIO CHITY
oO1recTna.

OnuceIBaTh XUMHUYECKHE
IIPOILIECCHI, JIC)KAIIUEC B OCHOBE
IIPOM3BOJICTBA aMMHaKa 1
METaHO0a, C OMOIIBLIO
POJHOTO S3bIKA U SI3bIKA XUMHH.
VY cTaHaBIMBaTh aHAJIOTUH
MKy TByMS

IMPpOU3BOACTBAMMU.
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IIPOMBILIEHHBIX YCTAHOBOK
IOJIYYEHUSI CEPHOM KUCIIOTHI U

CHHTC3a aMMHaKa

®opmynupoBath 00LIME
Hay4YHBIC TIPUHIUTIBI

XUMHUYCCKOT'O ITPONU3BOJACTBA

32 XuMHYECKasi TpaMOTHOCTh | MapKupoBKa yIakOBOUYHBIX ApryMeHTupoBaTh
KaK KOMIIOHEHT 00111e MaTEpHAJIOB, JIEKTPOHUKH U HEOOXOJIMMOCTh XUMHYECKOU
KyJbTYpBI YeJIOBEKA OBITOBOM TEXHUKH, SKOJJOTUYHOTO | TPAMOTHOCTH KaK KOMIIOHEHTA
TOBapa, MPOJIyKTOB MUTAHUS, OOUIEKYIBTYPHOU
ATUKETOK MO YXOY 3a OJICKI0M. KOMIIETEHTHOCTH Y€JI0BEKa.
Hemoncmpayuu. BuneopparmMeHTsl | YMETh NOIy4aTh HEOOXOJUMYIO
U CJaibl O CTEIIEHH uH(GOPMAIINIO C MAPKHPOBOK Ha
9KOJIOTMYECKOM YHCTOTHI TOBapa. YHaKOBKaX pa3iInyHbIX
JlabopamopHvie onvimsi. VI3ydyeHne | IPOMBIIUICHHBIX U
MapKHPOBOK Pa3IMYHBIX BUJIOB IIPOJIOBOJIbCTBEHHBIX TOBAPOB
IPOMBILIJIEHHBIX U
IIPOJOBOJIECTBEHHBIX TOBAPOB
33 Hrorosasi KOHTpoOIbHAs padora.
34 IToBTOpeHue n 060001meHne Kypca. [lonBeaeHe UTOroB y4eOHOro roaa
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Jluteparypa
YMK «Xumus. 10 kiacc. bazoBblii ypoBeHb»
1. Xumus. 10 kmace: yue6. s obmieoopaszosar. opranusanuii / O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnagakos. Xumus. 10
kiacc. ba3zoBeiit ypoBens. Yueonuk. — M.: [Ipocsenienue, 2019
2. O. C. I'abpuensn, U. I'. Ocmpoymos, U. B. Axcénosa, Xumus. 10 knacc. ba3oslif ypoBeHb. MeToanueckoe nocooue.
3. O. C. I'abpuensn, C. A. Craorxos. Xumus. 10 kiacc. bazoBsiii ypoBeHb. Pabouast TeTpanip.
4. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 knacc. 3amauyHuk
YMK «Xumnus. 11 kaacc. bazoBblii ypoBeHb»
1. Xumus. 11 kmacc: yue6. mas obmieoopaszosar. opranusaiuii / O. C. I'adbpuensn, U. I'. Octpoymos, C. A. Crnagakos. Xumus. 10
kiacc. ba3zoBeiit ypoBeHs. Yueonuk. — M.: IIpocsemnienue, 2019
2. O. C. I'abpuensan u op. Xumus. 11 xnacc. ba3zoBelit ypoBeHb. MeToauueckoe mocooue.
3. O. C. I'abpuensn, C. A. Craoxos. Xumus. 11 xnacc. ba3zoBbiit ypoBenb. Pabouas tetpasp.

4. O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 xmacc. ba3oBblii ypoBeHb.
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Iliianupyemble pe3yJibTaThl H3yUYeHHs] Y4eOHOI0 npeaMeTa « XMMHUs» HA YPOBHE CpeHero 001ero o0pa3oBaHus
BuvinyckHuk na 6a3060m ypoene nayuumcs:
— NOHUMAamMb XUMUYECKYIO KAPTUHY MUPa KaK COCTABHYIO YaCTh LEIOCTHOW HAYyYHOU KAPTHUHBI MUPA;
— PAackpviéams Poiib XUMUU U XUMUYECKOT0 TIPOU3BOCTBA KaK MTPOU3BOIUTEIBHON CHUJIBI COBPEMEHHOTO OOIIECTBa;
— ¢opmynupoeams 3HAUCHUE XUMHH U €€ TOCTHKEHUI B MOBCETHEBHOM JKU3HU YEJIOBEKA;
— YCMaHasIueams B3aMMOCBSI3U MEXKy XUMUEH U IPYTUMH €CTECTBEHHBIMU HayKaMU;
— ¢hopmyauposams OCHOBHBIC TOJIOKCHUSI TEOPUU XUMHUUYECKOTO CTPOCHUS OpraHudeckux coeauHenuit A. M. Byrtieposa u
WUTIOCTPUPOBATH X MMPUMEPAMU U3 OPraHUYECKOM U HEOPTraHMYECKOU XUMUU;
— apeymenmuposamsv YHUBEPCAIbHBIM XapakTep XWMHYECKUX TMOHATHUHA, 3aKOHOB M TEOPUH MJIsI OpPraHU4YecKOM u
HEOPraHUYECKON XUMUU;
— ¢opmynuposamo llepuonuueckuii 3akon JI. M. MeHneneeBa M 3aKOHOMEPHOCTH W3MEHEHHUM B CTPOCHHUU M CBOMCTBaX
XUMHYECKUX AJIEMEHTOB U 00pa30BaHHBIX MMM BeIeCTB HA OcHOBE [lepuonnueckoil cucTeMbl Kak Trpaduueckoro 0ToOpakeHHsI
[lepuoanyeckoro 3akoHa;
— Xapaxmepuzoeams S- U P-3JIEMEHTHI, a TAKXKE KeJe30 M0 UX noynoxeHuro B [lepuoanueckon cucreme /. 1. Menneneena;
— Knaccuguyuposams XUMUIECKUE CBSI3U U KPUCTAIUNIMYECKHUE PEIIETKU, OOBSICHATH MEXaHU3MbI UX 00pa30BaHUs U JJOKA3hIBATH
€IUHYI0 IPUPOY XUMUYECKHUX CBSI3€H (KOBAJICHTHOW, NOHHOM, METAJUIMYE€CKOM, BOJOPOIHOM);
— 00bACHAMb IPUIUHBI MHOTOOOPa3Us BEUIECTB, UCTIONB3YS SBICHUS N30MEPHH, TOMOJIOTHH, aJUIOTPOIINH;
— Kaaccuguyuposams XUMHYECKUE PEAKIIMA B HEOPTaHUYECKOW M OPraHWYECKOW XWMHH TI0 Pa3InYHBIM OCHOBAaHHSM U

ycmauasnueams cieliuUKy TUIOB PEAKIUNA OT OOIIEro yepe3 0COOEHHOE K EAUHUYHOMY;
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— Xapaxkmepuzo8ams TUAPOIN3 KaK CIICHUPUIHBIA OOMEHHBIN TTPOIIECC U PACKPbIBAMb €TO POJIh B )KUBOH M HEXKUBOW TIPUPOJIC;
—  Xapakmepuzo8amuv DIESKTPOJIN3 KaK CHCIUPUIHBIA OKHUCIUTCIBHO-BOCCTAHOBUTEIBHBIA TIPOIECC W OMNPEACNATH €ro
MPAKTUYECKOE 3HAUCHUE;

— Xapakxmepu306ams KOPPO3UIO METAUIOB KaK OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIN TPOIECC U npediazams CIOCOOBI 3aIUThI
OT HEE;

— Knaccu@uyuposams HEOPraHMICCKUE M OPTaHUYCCKUE BEIICCTRA;

— Xxapaxmepuzosams 00INE XMMUYESCKUE CBOMCTBA BAXKHEHUIITUX KJIACCOB HEOPTAHMYECCKUX M OPTaHUYCCKUX COCTMHCHHM B
IJIaHe OT OOIIETo Yyepe3 0COOEHHOCTh K €IMHUYHOMY;

— UCNONb306aMmb 3HAKOBYIO CHUCTEMY XHMHYECKOTO SI3bIKA JJIsI OTOOPaKEHHS cocTaBa (XMUMHYECKHE (OPMYIIBI) U CBOMCTB
(XUMHUYECKHUE YPaBHEHHS ) BEIECTB;

— UCNoab3068amsb TPABWIIA U HOPMBI MEXIYHAPOTHON HOMEHKIIATYPHI JIJI1 Ha3BaHHWM BEIIECTB MO GopMysiaM H, HA000poT, I
COCTaBJICHUS MOJICKYJIAPHBIX U CTPYKTYPHBIX (POPMYJT COETUHEHUM 10 UX HAa3BAaHHSM;

— 3HaQmMb TPUBUATbHBIC HA3BaHUS BAXXKHEHUIITUX B OBITOBOM OTHOIIICHUH HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB;

— Xapaxkmepu306amb CBONCTBA, MOJIYUYCHUE W TIPUMEHEHHUE BaXXKHEHITUX MPEACTABUTEIICH KJIACCOB OPTAaHUYECKUX COCAUHCHUM
(aJIKaHOB, aJKEHOB, AJKWHOB, AJKaJWCHOB, apOMATHYCCKHUX YIJICBOAOPOIOB, CIUPTOB, (DEHOJIOB, AJIBJICTHUJIOB, MPEICIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT, CJIOKHBIX 3(DUPOB U KUPOB, YIICBOJOB, aMUHOB, aMHUHOKHCIIOT);

—- yCcmaHaseaueams 3aBUCUMOCTh SKOHOMHUKH CTPaHbI OT JIOOBIYH, TPAHCIIOPTUPOBKH M MEPEPaOOTKH YTIICBOJIOPOJTHOTO CHIPHS

(HedTH 1 MPUPOTHOTO Ta3a);
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— DKCIIEPUMEHTAIBHO n00meEepcoams COCTAB U CBOMCTBA BaXKHEUIINX MPEICTaBUTENEH M3yUYEHHBIX KJIACCOB HEOPTAaHMYECKUX
U OpPraHUYEeCKHX BEIIECTB C COOJIOJEHMEM MpaBWJI TEXHUKUA O€30MACHOCTU il pabOThl C XMMHYECKMMHU BELIECTBAMHU U
1a60paTOPHBIM 00OPYIOBAHHUEM;

— Xapaxkmepuzo8ams CKOPOCTh XUMUYECKON peaKIuu U €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (PaKTOPOB;

— Xapakmepu308ams XMMHUYECKOE PAaBHOBECHE U €TI0 CMEIICHHE B 3aBUCUMOCTH OT Pa3InyHbIX ()aKTOPOB;

— npou3800umb Pacy€Thl MO0 XUMUYECKUM (POPMYJIaM M YPABHEHHUSIM HAa OCHOBE KOJIMYECTBEHHBIX OTHOIICHUN MEXIY
y4aCTHUKaAMU XUMHYECKUX PEaKIIHii;

— cobno0ams TIpaBUiia SKOJOTMUYECKON 0e30MacHOCTH BO B3aMMOOTHONICHHUSX C OKpY)Kalomiedl cpeiod mpu oOpalieHuH ¢
XUMUYECKMMU BEIlIECTBAMH, MaTEPUAIaMU U MIPOLIECCAMHU.

BuvinyckHuk Ha 06a3080Mm ypoeHe ROJIyUUM 603MOHCHOCHI HAYUUMbCA:

— UCNOIb306aMb METOMIBl HAYYHOTO MO3HAHMS TP BBHIMOJHEHUU MPOEKTOB M y4eOHO-MCCIIEOBATENIbCKUX 3a/1ad XUMHUECKON
TEMATHUKHU;

— NPO2CHO3UPOBAMb CTPOECHUE U CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKUX U OPTaHMYECKUX BEILIECTB HA OCHOBE aHAJIOTUU;

— NPO2HO3UPO6aAMb TEYEHHE XUMHUYECKUX IPOLIECCOB B 3aBUCHMOCTH OT YCJIOBHM MX IMPOTEKaHUS M Ipeajararb CIOCOOBI
YIPABJICHHS 3THUMH MIPOLIECCAMU;

— ycmaunaénueams B3aUMOCBA3M XUMUHM C TpeAMETaMd TyMAaHUTAPHOTO LHKIJIA (SI3bIKOM, JIMTEPATYpPOH, MHPOBOU
XYJI0’KECTBEHHOUN KYJIbTYypOi);

— packpvieams poiib XUMUYECKUX 3HAHUU B Oy1ylIeil MPaKTUYECKOU AeSTENbHOCTH;

— pacKpwvleamb POIb XUMUYECKUX 3HAHUN B (DOPMUPOBAHUM MHUBUAYAIbHOU 00pa30BaTENbHON TPACKTOPUU;
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—  NPO2HO3UpPO8amb CIOCOOHOCTh HEOPraHWYECKUX U OpPraHMYECKUX BELIECTB MPOSBIATh OKUCIHUTEIbHBIE W/WIH
BOCCTaHOBUTEJIbHBIE CBOWCTBA C YYETOM CTEIEHEN OKUCIIEHUS YIEMEHTOB, 00pa3yIOUINX UX;

— apeymenmupoeéamb €JUHCTBO MHUpa BEIIECTB YCTAHOBICHUEM TI'€HETHUYECKOM CBSA3M MEXAY HEOPraHMYeCKUMU U
OpraHMYeCKUMU BEIIECTBAMU;

— 81a0emb XUMUYECKUM SI3bIKOM JIJ1s1 00OTalllEHUs CIIOBAPHOTO 3a1aca U pa3BUTHS Peyu;

— Xapakmepu306ams CTAHOBJIEHHE HAy4YHOM TEOpUHU Ha mpumepe OTKpbITHs llepnonnueckoro 3akoHa M TEOPUU XMMHUYECKOTO
CTPOEHUSI OPraHUYECKUX BEUIECTB;

— KPUTHUYECKH OMHOCUMbCA K TICEBIOHAYYHON XMMUYECKON HHPOpMAIIUH, MOTy4aeMOi U3 pa3HbIX HCTOYHHUKOB,;

— nouumams TI00aJIbHBIE TPOOJEMBl, CTOSALIUE IEpes YeIOBEUYECTBOM (IKOJOTMYECKUE, SHEPTETUUECKHE, CHIPHEBBIE), U

npedﬂaeamb IIYyTU UX pCUICHUA, B TOM YHUCJIC U C IIOMOIIBIO XUMUU.



