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B pesynbprare u3ydenus y4deOHOro mpenMera «XuUMHS» Ha YPOBHE CPEIHEro OOIIero
o0pa3zoBaHwus:
BrinyckHuk Ha 6a30BOM YPOBHE HAyUUTCS:
pPacKpbIBaTh HA MPUMEPAX POJIb XUMUHU B (POPMHUPOBAHUHN COBPEMEHHOW HAYYHON KapTHHBI MUPA
U B [IPAKTUYECKOMN JEATEIBHOCTH YEIOBEKA;
JEMOHCTPUPOBATh Ha TPHUMEPAX B3aUMOCBS3b MEXIY XUMHEH W JIPYTUMU €CTECTBEHHBIMU
HayKaMU;
pacKpbIBaTh Ha MIpUMEpax MOJI0KEHUS TEOPUH XUMHUUecKoro ctpoeHus: A.M. byTiepona;
noHuMath (pusmdeckuit cmbica [lepuonnyeckoro 3akoHa /(.M. MeHneneeBa U Ha ero OCHOBE
OOBACHITh 3aBUCUMOCTh CBOMCTB XMMHYECKHX DJIEMEHTOB W OOpa30BaHHBIX MMHU BEIIECTB OT
3JIEKTPOHHOT'O CTPOEHUSI AaTOMOB;
OOBSACHATH NMPUYMHBI MHOI000pa3us BEIIECTB HA OCHOBE OOILIMX IpPEICTaBIeHUM 00 UX cOoCTaBe
U CTPOCHUU;
NPUMEHSATh TIpaBWja CHCTEMATHYECKOW MEXKIyHApOJHOM HOMEHKIATyphl KakK CpeicTBa
pa3iuueHus U UIeHTU(UKALIUY BEIIECTB 110 UX COCTABY M CTPOCHUIO;
COCTaBJISATh MOJIEKYJISIPHBIC M CTPYKTYpHBIE (POPMYJIbI OPraHMYECKUX BEIIECTB KaK HOCUTEIEH
uH(GOpMAaIlMU O CTPOSHUM BEIIECTBA, €T0 CBOMCTBAaX W MPUHAIICKHOCTU K ONPEACICHHOMY
KJIACCY COCIMHEHUM;
XapaKTepU30BaTh OPraHMYECKUE BEILIECTBA IO COCTaBy, CTPOCHUIO U CBOMCTBAaM, yCTaHABIMBATh
MPUYHHHO-CJICACTBEHHBIC CBSI3M MEXK/Ty TaHHBIMU XapaKTEPUCTUKAMHU BEIIIECTBA;
MPUBOAUTH IPUMEPHl XUMUYECKHUX PEAKIIMM, paCKPhIBAIOIINX XapaKTepPHbIE CBOMCTBA TUIIUYHBIX
MPEACTABUTENICH KIIACCOB OPTaHUYECKHX BEIIECTB C LENbI0 UX UACHTU(GUKAIMN U OOBSICHEHUS
o0JacTv MPUMEHEHHUS,
MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHHUS XUMUYECKUX PEAKIMi HAa OCHOBE 3HAHWUW O THMax
XUMHUYECKOH CBSI3HM B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;
WCIIOJIb30BaTh 3HAHMSI O COCTAaBE, CTPOCHHUM M XUMHUYECKUX CBOMCTBAX BEIIECTB IS
0€30MMacHOr0 NPUMEHEHUS B MPAKTUYECKOM 1eATEIbHOCTH;
OPUBOIUTH MPUMEPHl TPAKTHYECKOTO HCIIOJIB30BAHUS TIPOAYKTOB IepepadoTku HedTH u
IPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN (MOJIMATHIIEHA, CHUHTETHYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);
IIPOBOJIUTH ONBITHI 10 PACIO3HABAHUIO OPraHUYECKUX BEUIECTB: MIMIEPUHA, YKCYCHON KUCIIOTHI,
HEIpEACIIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmayia, OCJIKOB — B COCTaBe IMHUILIEBBIX MPOAYKTOB U
KOCMETHUYECKHUX CPEICTB;
BIQJICTh TpaBWIAMH W TpUEMaMU O€30MacHOi paboThl C XWMHYECKHMHU BEIIECTBAMHU U
71a00paTOPHBIM 000PYIOBAaHUEM;
YCTAaHABIIMBATh 3aBUCHUMOCTh CKOPOCTH XWMHUYECKOW pEaKUh U CMEIIEHUS XUMHUYECKOTO
paBHOBECHsI OT pa3IMYHBIX (AKTOPOB C ILENbI0 ONpPENEICHUS ONTUMAIbHBIX YCIOBUMN
MPOTEKAHUSI XUMUYECKUX TPOIIECCOB;
MPUBOANTH MPUMEPHI THIPOJIN3a COJIEH B TOBCEAHEBHOM KU3HU YEJIOBEKA;
OPUBOAUTH  TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBHUTENBHBIX  pEAKIUMW B MPUPOJE,
MIPOU3BOACTBEHHBIX MPOIECCaX U KUZHENEITEIIbHOCTH OPraHU3MOB;
MPUBOIUTH TIPUMEPHl XMUMHUYECKHUX PEaKIHid, PacCKPHIBAIOIINX OOIINE XWUMHYECKHE CBOHCTBA
MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILIIOB;
MPOBOJIMTH pPacueThl Ha HAXOXKICHHE MOJCKYJSIPHOW (HOPMYIBI YIIeBOJOpPOJA MO MPOIYKTaM
CrOpaHus U MO €r0 OTHOCUTENbHOM MJIOTHOCTA U MAacCCOBBIM JOJISIM 3JIEMEHTOB, BXOASIINX B €r0
COCTaB;
BJIQJIeTh TMpaBWIaMH O€30MacHOro oOpalieHus ¢ eJKUMH, TOPIOYMMH U TOKCHYHBIMHU
BEIIIECTBAMM, CPEJICTBAMU OBITOBOM XUMUMU;
OCYUIIECTBIISATh TMOMCK XMMHUYECKOM HHpOpMAIMM 1O Ha3BaHWUSIM, HIECHTHU(PUKATOpaAM,
CTPYKTYpPHBIM (pOpMyJiaM BEIIIECTB;
KPUTHYECKH OILIEHWBATh M WHTEPIPETUPOBATh XMMHUYECKYI0 HH(OpPMAIMIO, COJAEpKallylocs B
COOOIIEHUSAX CPEJCTB MaccoBOW WH(opMaluu, pecypcax HHTepHETa, HAyYHO-TIOMYJISIPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B IENSX BBISBICHUS OMIMOOYHBIX
CYKIeHUH 1 HOpMHUPOBaHUS COOCTBEHHOW TTO3HIINH;
NPEJCTaBIATh IMyTH pElIeHUs TI00ambHBIX MpoOJaeM, CTOSIIUX TMepea YelOBEYECTBOM:
IKOJIOTHYECKUX, SHEPTETUIECKHX, CHIPHEBBIX, U POJIb XUMUU B PEIICHUH ITUX MPOOIIEM.



BrimyckHuk Ha 0230BOM YPOBHE HAyUUTHCS:
WJUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJIICHUE U 3BOJIFOLUIO0 OPraHUYECKONM XMMUU KAK HAyKH HA
pPa3IMYHBIX UCTOPUYECKHX FTANax €€ pa3BUTHUS;
WCIIOJIb30BaTh METOABl HAYYHOT'O T[IO3HAHWS TIPU BBINOJIHEHUU TIPOEKTOB H  y4eOHO-
UCCIIEIOBATENLCKUX 3a/lad IO HW3YYEHHUIO CBOICTB, CHOCOOOB TMOJY4YEHHS W pacCloO3HaBaHUS
OPraHUYECKHX BEIIECTB;
OOBSCHATH MPUPOAY M CHOCOOBI 0Opa3OBaHUs XUMUYECKOW CBSI3M: KOBAJCHTHOH (MOJSPHOM,
HETOJISIPHOM ), MOHHOM, METaJUIMYECKOM, BOJOPOJHON — C LETBI0 OMPEACIICHUS XUMUYECKOU
aKTUBHOCTH BEIIICCTB;
YCTAHABJIMBATh TE€HETUYECKYI0 CBSI3b MEXAY KJIacCaMH OpPraHMYECKHMX BEIIECTB IS
000CHOBaHUS TPHUHIMIIMATBGHOM BO3MOXHOCTH TIOJYYEHHUS OPTaHUYECKUX COCAMHEHUN
3aJJaHHOTO COCTaBa U CTPOECHUS;
YCTaHABIIMBATh B3aMMOCBS3M MKy (pakTamu U Teopuel, MPUIMHOMN U CIIEACTBHEM IIPU aHATTU3E
MpOoOJEMHBIX CUTyalluid W OOOCHOBAaHMM TNPUHUMAEMBIX DEIICHHH Ha OCHOBE XHWMHUYECKHX
3HAHUM.

Copep:kaTebHbIN pa3jej 0CHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl CPeIHEro o01ero
o0pa3oBaHusi y4eOHOro npeamMera «XuMHsD)
B cucteme ectecTBeHHO-HAYyYHOT0 00pa30BaHUs XMMUsS KaK y4eOHBIN MpeMeT 3aHUMAET

BaXHOE MECTO B IO3HAHMM 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMM HAYYHOW KapTUHBI MHDA,
XUMHYECKOH rpaMOTHOCTH, H€O6XO)II/IMOI>'I JJIsA HOBCGI[H@BHOfI JKM3HH, HABBIKOB 3J0pPOBOTO H
0€30MacHOro JIJIs YeIOBeKa M OKpYIKAIoIIeH ero cpeibl 00pa3a KM3HH, a TaAKKe B BOCIIUTAHHUU
9KOJIOTUYECKOH KyJIbTYphl, (OPMUPOBAaHMHM COOCTBEHHOW IIO3UIMH 110 OTHOIICHUIO K
XUMHYECKOU MH(DOPMAIUK, OTy4aeMOi U3 pa3HbIX HCTOYHHKOB.

VYcnemHocTh M3ydeHus ydyeOHOro mpeaMeTa CBs3aHa C OBJIQJCHUEM OCHOBHBIMU
HOHATUAMM XMMHUHM, HAyYHbIMU (DaKTaMu, 3aKOHAMH, TEOPHUSIMHU, NMPUMEHEHUEM MOJIYUYEHHBIX
3HAHUH NPU PEeILICHUH MIPAKTUYECKUX 3a/1a4.

Wzydyenne xumMum Ha 0a30BOM ypOBHE OpHEHTHPOBAaHO Ha  oOecleyeHue
0011e00pa3oBaTeabHON U OOIIEKYJIBTYPHOM ITOATOTOBKH BBIITYCKHUKOB.

Conepxanne 0a30BOTO Kypca IO3BOJSIET PACKPBITh BEAYIIME HACH U OTICIbHBIC
IMOJIOKCHU, BAXXHBIC B IIO3HABATCIBHOM W MHUPOBO33PCHYCCKOM OTHOIICHHWH: 3aBUCUMOCTDH
CBOWCTB BEIIECTB OT COCTaBa W CTPOCHUS; OOYCIOBJICHHOCTh IPUMEHCHHS BEIIECTB HX
CBOWCTBAMH, MaTepHUAIbHOC €IUHCTBO HEOPraHWYECKUX W  OPraHUYECKUX BEIICCTB;
BO3pAacTarolas pojb XMMUU B CO3JaHMM HOBBIX JIEKAPCTB U MATEPHAIIOB, B SKOHOMHH CHIPbS,
OXpaHe OKpY KaroIlel cpeibl.

Wzydenue npeamera «XuMHS» B 4YacTH (OPMHPOBAHUS Yy OOYHYAIOUIMXCS HAYYHOTO
MHPOBO33pPCHUA, OCBOCHUA O6HIeHay‘IHBIX MCTOHIOB TIIO3HAHUA, a TaKXKC IIPAKTUYCCKOTO
IMPUMCHCHUA HAYYHBIX 3HAaHUHA OCHOBAHO Ha MCXKIIPCIMETHBIX CBA3AX C MPEAMETAMU oOnacTei
€CTCCTBCHHBIX, MATEMATUYCCKHUX U TYMAHUTAPHBIX HAYK.

[Mporpamma yueOHOro mnpenMeTa «XWMHS» COCTAaBIEHA Ha OCHOBE MOJYJILHOTO
NPUHIAITA TIOCTPOCHUSI YYeOHOTO MaTepualia, He ONpeAessieT KOJIMYECTBO YacOB Ha M3Y4YCHUE
y4eOHOTo IpeaMeTa U KJI1acChl, B KOTOPBIX MPEIMET MOXeT U3ydarbesi. KypcMBOM B MpUMEpHBIX
y4eOHBIX MpPOrpamMMax BBIJCNEHBI AJIEMEHTHl COAEP)KaHUs, OTHOCSIIMECS K pe3yibTaTam,
KOTOPBIM 06yanOHH/ICCH «I0JIy4aT BO3MOKHOCTb HAYYUTLCA».

[IporpaMMa ydWTBIBa€T BO3MOXHOCTb IIOJIYyYEHUs 3HAHMM B TOM 4YHUCIE 4Yepe3
MPAKTHUYECKYIO JeSTENIbHOCTh. B mporpamme conepkurcs nepeueHb NpakTUYeCKUX padorT.

OCHOBBI OpraHn4ecKoi XUMHUH

[losiBneHre W pa3BUTHE OpPraHMYECKON XMMHMM Kak Hayku. [Ipenmer opraHndeckoin
XUMHU. MeCTO 1 3HaUueHHEe OPraHu4eCKO XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.

XVMMHYECKOE CTPOEHUE KaK MOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJEHTHOCTH. (OCHOBHBIE TIOJOXKEHUS TEOPUM XHMMHMUYECKOIO CTPOECHHS OpPraHMYECKHX



coenquHeHuil A.M. BytnepoBa. YTriepoaHbIli CKeJleT OpraHMYecKod MoseKyisbl. KpaTHocTh
XUMUYECKON CBSI3U. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMMHUYECKOTO CTPOEHUS MOJEKYI.
Nzomepust n m3omepsl. [lonstne o ¢(yHKuoHanbHOW Tpymnme. [IpuHIMIE KiaccupUKaIH
OopraHuveckux coeauHeHuid. Cucremarnueckass MEXIyHapoJHas HOMEHKIATypa W MPUHIIMITBI
00pa3oBaHus HA3BaHUI OPraHUYECKUX COCTMHCHUM.

Ankanbl. CmpoeHue monexyavt memana. 1'OMONOTUYECKUNA psifi ankaHOB. ['omMosoru.
Homenknarypa. M3omepust yraepoaHoro ckeiera. 3aKOHOMEPHOCTH HM3MEHEHHs (PU3MYecKHX
CBOMCTB. XWMHUYECKHE CBOWCTBAa (Ha NpHUMEpe MeTaHa M JTaHa): pPEaKIUH 3aMelleHUus
(ramoreHupOBaHKE), NETHIPUPOBAHUS KAaK CIIOCOOBI TOTYYCHHS BAXKHEHIIMX COCIUHEHUN B
OpraHMYEeCKOM CcHUHTe3e. ['opeHue meTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHMKOB TeEIia B
MPOMBINIUICHHOCTH W ObITy. HaxokneHue B mpupoje W NpUMEHEHUE ankaHoB. [lonamue o
YUKNOAIKAHAX.

Ankensl. Cmpoenue  monekynrvl  smuneHa. ['OMOJOTMYECKM  psi  AJIKEHOB.
Homenknarypa. M3oMepusi yriepoaHOro ckejeTa M IHOJOKEHHUS KPaTHOM CBSI3U B MOJIEKYJIE.
XvMHYecKue CBOKMCTBa (Ha MpHUMEpe ATHIICHA): PEaKIUH MPHUCOSAMHEHUS (TaJOr€HUPOBAHHE,
euopuposanue, TUIPATALU, 2UOPO2AI02eHUPO8aHUe) KaK CIIOCO0 MoMyyeHHUs (YHKIMOHAIbHBIX
IIPOM3BOJHBIX YIJIEBOAOPOJOB, ropeHus. [lonuMepusanus 3TuiaeHa Kak OCHOBHOE HaIpaBIICHUE
ero wucnojb3oBaHus. [loaudTWIEH Kak  KPYMHOTOHHAXKHBIA  MPOAYKT  XUMHUYECKOTO
npousBojcTBa. [I[pumeHenue sTuieHa.

Ankanuensl u Kayuyku. [loHarue o0 ankaaueHax Kak yIJIEBOAOpOAaxX C JBYMS
nBoMHBIMU cBsi3aMU. [lonmumepusanus nuBuHuia (OyTaaueHa-1,3) kak crmoco0 MOydeHus
CHUHTETHYECKOTO Kayuyka. HaTypasibHbIl U cCHHTeTHYeCKHi Kaydykd. BynkaHuzanus kaydyka.
Pe3una. [Ipumenenne kayuyka u pe3uHbl.

Ankunbl. Cmpoenue Mmonexkyavl ayemunenda. 1OMOJOTMUECKUH  psii  aJIKUHOB.
Homenknarypa. M3omepusi yriepogHOro CKejera U MOJOKEHHUS KPAaTHOM CBSI3U B MOJIEKYJIE.
XuUMHUECKHE CBOMCTBA (Ha MpUMEpe aleTUIICHA): peaKuu NPUCOeIUHEHUs (TaIOreHUPOBAaHKE,
euopuposanue, TUAPATALUS, 2UOPOAIO2EHUPO8AHUEe) KaK CIIOCO0 MONYyYeHHS IOJIMMEPOB H
JIPYTUX TIOJE3HBIX MPOAYKTOB. ['OpeHHE ameTmiieHa Kak HCTOYHUK BBICOKOTEMIIEPATYpPHOTO
IUIAMEHH U1 CBapKU U pe3Ku MeTauioB. [IpuMeHeHue aneTuneHa.

Apenbl. beH3onm kak TNpeACTaBUTENh apOMATHUYECKUX YTIEBOAOPOAOB. CmpoeHue
Monekynvl Oen3ona. XUMHUYECKHE CBOMCTBA: peakIMM 3aMelieHus (TaJoreHupoBaHUE) Kak
Croco0 MONMy4YeHUs] XUMHUECKHX CPEJICTB 3alIUThl PACTCHUH, MPUCOSANHEHUS (TUAPUPOBAHUE)
KaK J0Ka3aTelIbCTBO HEMpeNeIbHOro xapakrtepa OeHzoma. Peakiusi ropenus. [Ipumenenue
OeHsora.

Cruptel. Knaccudukanus, HOMEHKIATypa, H30MEpHUsl CIUPTOB. METaHOM U ATaHOJ Kak
MPEACTABUTENH TMPEIETbHBIX OJHOATOMHBIX CIHUPTOB. XUMHUYECKHE CBOWCTBA (HA MpUMEpe
MEeTaHoJa M JTAHOJA): B3aUMOJAEMCTBHE C HATPUEM KaK CHoco0 YCTAaHOBJIEHHUS HaIUYUs
TUAPOKCOTPYIIBI, PEaKIUsl C TajJoreHOBOJAOPOJAaMH Kak CIOCO0 MOJY4YEHHUS! pacTBOPUTENECH,
JIeruapatands Kak CIoco0 MOoMydeHHsl STHiIeHA. Peakiusi ropeHus: CHOUPTHI KakK TOIUIHBO.
[Ipumenenne metaHosa W 3TaHoNa. DU3MOIOTMUYECKOE JIEWCTBHE METaHOJIa M STaHOJIA Ha
OpraHM3M 4YeJOBEKa. OTUJICHTVIMKOJIb W TIULUEPUH KaK TMPEACTaBUTEIN MPEeIeIbHbIX
MHOTOAaTOMHBIX cupToB. KauecTBeHHast peakiusi Ha MHOTOATOMHbBIE CITUPTHI U €€ IPUMEHEHNE
JUTsl pacrlio3HABaHUS TIUIIEPUHA B COCTaBE KOCMETHYECKUX CpeACTB. [IpakTuyeckoe mpumMeHeHue
STUJICHTJIMKOJIS Y TJIUIIEPUHA.

®enon. CTpoeHre MONeKyJbl heHona. Bzaumuoe enusnue amomos 8 MoaeKyie genoaa.
Xumuueckue ceoticmea: 63aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM Hampus, OpOMOM.
[Tpumenenue denona.

Anpaeruapl. MeTtananb (opmanbaeru/) | dTaHadb (aleTalbIerHa) KaK IpeICTaBUTeIN
NpelenbHBIX ajbAeTHAOB. KadecTBeHHbIE peaklMu Ha KapOOHWIbHYIO TpyHmy (peakuus
«cepedpsiHOTO 3epkamnay, B3auMmoaelictBue ¢ ruapokcugom meau (II) m ux npumeHenwe amns



OOHapy’KeHHs] TPEACTbHBIX aNbJICTUIOB B IPOMBIIUICHHBIX CTOYHBIX BOAaxX. TOKCHYHOCTH
anpaeruaoB. [Ipumenenue Gpopmanbaeruia u aneraibIerua.

KapOoHoBbIE KHMCIOTBI. VYKCycHass KHUCJIOTa Kak MpPEJICTaBUTENb IPeleIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOICTBA (Ha MpUMEpPEe YKCYCHOW KUCIIOTHI):
peakiuy ¢ MeTaslaMH, OCHOBHBIMHM OKCH/IaMH, OCHOBAaHMSMM U COJSIMU KakK IOJATBEPXKICHUE
CXOJ/ICTBA C HEOPraHMYECKUMH KHciaoTamu. Peakius stepupukanuu Kak crnoco® NOoIydeHus
CJOXHBIX 3¢upoB. [IpuMenenne ykcycHolt kuciotsl. [IpencTaBieHre o BBICIIMX KapOOHOBBIX
KHCJIOTAaX.

Cnoxuble >¢upbl ¥ kupbl. CroxHble 3GUPHI KaK MPOIYKTHl B3aUMOJCHCTBHSA
KapOOHOBBIX KUCIIOT cO criupTamu. [IpuMeneHne cia0KHbIX 3(UPOB B MUIIEBON U MapproMepHOn
IPOMBIIIIEHHOCTH. JKHUPBI KaK CIIOKHBIE 3(QUPHI IIIUIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PacturtenbHble M JKMBOTHBIE JKUpPBI, UX COCTaB. Pacro3HaBaHHe pacTUTENbHBIX >XUPOB Ha
OCHOBAaHMU HUX HEINpeleNbHOro Xapakrepa. [IpumeHenue xupoB. ['maponu3 uiaM OMbLICHHE
KHUPOB KaK CHOCOO MPOMBIIIJIEHHOTO MOJYYEHHs COJEeH BBICHIMX KapOOHOBBIX KUCIOT. Mbuid
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHME CBOWCTBA MbLIA.

VYraeBoasl. Knaccudukanus yriaesogos. HaxoxaeHue yrieBoaoB B mpupoje. Inroko3a
KaK anplaeruaocnupt. bposkenue rimoko3el. Caxaposa. [uodpoaus caxaposvl. Kpaxman u
LEJUII0I03a KaK OMOJIOrMYECKHE MOJIMMEpPbl. XMMHUYECKHE CBOWCTBAa Kpaxmala M ILEJIIH0JI03bI
(ruaposin3, KaueCTBEHHAas peaklys ¢ HoJoM Ha KpaxMmail U €€ IMPUMEHEHUE ISl OOHapyKEHHs
Kpaxmaja B poayKTax nuranus). [lpumenenue u 6uonoruueckas poib yrieBoaos. [lonstie o6
HCKYCCTBEHHbIX BOJIOKHAX HA IPUMEpE alleTaTHOI'O BOJIOKHA.

WneHTudukanys opraHu4ecKUX COCOUHEHUN. [enemuueckas cea3b Medcoy Kiaccamu
opaanuyeckux coeounenu. TUIBI XUMUYECKUX PEaKIMii B OpraHn4eCcKOi XUMHH.

AmuHokHCHOTHL M O6enku. CocTaB M HOMEHKJIATypa. AMMHOKHUCIOTHI Kak aM(pOTepHbIe
opraHuueckue coeauHeHus. llentunHas cBs3b. buosorndyeckoe 3Ha4Y€HHE O-aMHUHOKHCIIOT.
Ob6nacTv NpUMEHEHUs aMHHOKHUCIIOT. benku kak npupoausie 6uononuMepsl. COCTaB U CTPOCHUE
0enkoB. XUMHUUYECKHUE CBOMCTBA OCNKOB: TMApPONIN3, AeHaTypauus. OOHapykeHue OENKOB Ipu
MOMOIIM KayeCTBEHHBIX (LBeTHBIX) peakuuil. IIpeBpamienus OelKOB NHUIIK B OpraHU3ME.
buonornueckue ¢pyHKIUU OEIKOB.

Teoperuyeckue 0OCHOBbI XMMHH

Crpoenne BemectBa. (CoBpeMEHHass MOJEIb CTPOCHMSI aroMma. JJEKTpOHHas
KoHurypams aroma. OcCHOBHOe U BO30YXKICHHBIE COCTOSIHMA aToMoB. Kiaccuduxanus
XMMHUYECKUX JJIEMEHTOB (S-, P-, d-amemeHThl). OCOOCHHOCTH CTPOSHHS JHEPreTHYSCKHX
ypoBHeil atomoB d-snemeHToB. Ilepumoanueckass cucrema XuMHUecKux osnemeHToB JI.U.
MenpeneeBa. ®@usnueckuit cmbica Ilepuogumueckoro 3akona .M. MenneneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JIEMEHTOB M MX COEJAMHEHHUH IO MEPUOJAM U TPYIIIAM.
ONEKTpOHHAs NMPHUPOAA XUMHUYECKOW CBSI3U. OJIEKTPOOTPULATENBHOCTb. BHIBI XUMHUYECKOU
CBSI3U (KOBAJEHTHAas, MOHHAas, MeTaJlIn4yecKas, BOJAOPOAHAs) U MEXaHU3Mbl €€ 00pa3OBaHMI.
Kpucrannmuueckue u amopdHble BemecTBa. THIBI KPUCTAJUIMYECKHX pELIETOK (aToMHasd,
MOJIEKYJISIpHAs, HOHHAs, METaJUINYecKast). 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB BEIIECTBA OT THUIIA
KPUCTAJIIMYECKON pemeTKu. [IpunarHbpl MHOr00Opasusl BEIECTB.

XuMuyeckue peakuuu. I'omoreHHsle U rereporeHHble peakiuu. CKOpoCTh peakiuu, ee
3aBUCHUMOCTh OT pa3lW4HbIX (PAKTOPOB: MPHUPOABI PEArupyroluX BEIIEeCTB, KOHLEHTpaluu
pearupymoImmux BEUIECTB, TEMIEpPATypsl, IUIOMIAJAN PEAKIMOHHOM IOBEPXHOCTH, HaJIUYMs
Karaju3aTopa. Poip KaTtaan3aTopoB B IPUPOJIE U IPOMBIIIIIEHHOM MPOU3BOACTBE. OOpaTUMOCTh
peakuuid. XUMHUYECKOE PABHOBECHE M €ro CMEIlEeHHe MOoJ JeHCTBHEM pa3iu4HbIX (aKTOPOB
(KOHIIEHTpalKsl pearecHTOB WM MPOAYKTOB peaklH, JaBJIE€HUE, TeMIepaTypa) Ui CO3/1aHus
ONTUMAaJIbHBIX YCJIOBUH MPOTEKAaHU XUMMUYECKUX IIPOLIECCOB. Jucnepchvie cucmemvl. Ilonamue
0 koanouoax (3onu, eenu). Mcmunnvlie pacmeopul. Peakuuu B pacTBOpax 3JIEKTPOIUTOB. pH



pacTBOpa Kak IOKa3aTelb KUCIOTHOCTU cpenbl. ['mmponu3 coneil. 3HaueHHWe THAPOIU3a B
6I/IOJIOI‘I/I‘ICCKI/IX O6M€HHLIX nmponeccax. OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE paknun B
nmpupoac, NMpoOu3BOACTBCHHBIX MNPOHECCAaX U KUIHCACATCIIBHOCTU OPraHU3MOB. OKUCIUTEIIBLHO-
BOCCTAHOBHUTEIbHLIE CBOIICTBA MPOCTBIX BCUICCTB — MCTAJUIOB T'JIaBHBIX U HO60‘IHLIX IOoATPYIIL
(Menp, JKene30) W HEMETaUIoB: BOJOpPOJa, KHCIOPOJa, TallOTeHOB, CEphl, a3oTa, ¢ocdopa,
yriaepona, kpemHus. Kopposusi MeTamioB: BHIBI KOPPO3WH, CIIOCOOBI 3aIlUTHl METAIIOB OT
KOppO3uu.  Onekmponuz  pacmeopoé u  pacniagod. Ilpumenenue  snekmpoausa 6
APOMbBILULEHHOCTU.

XuMHus 4 )KU3Hb

Hayunsie metonsr mo3Hanusi B xumuu. Vcrounnkn xumudeckoi mHpopmaruu. [louck
uH(POpPMAIIMK 110 HA3BaHWIM, WICHTU(HUKATOpPAM, CTPYKTYPHBIM (opMmysiaM. MojaenupoBaHue
XUMHYECKHX MPOLECCOB M SBICHUM, XUMUYUECKUN AHAIU3 U CUHMe3 KaK METOJIbl HAay4YHOIO
MO3HAHMSL.

Xumus u 310poBke. JlekapcTBa, GepMEHTHI, BATAMHUHBI, TOPMOHBI, MUHEPATbHBIC BOJIBI.
[IpoGnemsbl, CBsi3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX MpenapaToB. BpeaHble MPHUBBIYKU U
dakToppl, paspylaroIue 310pOBbe (KypeHHe, yHOoTpeOJIeHHEe alIKOTOoJis, HApKOMaHMs).
Panmonansnoe nutanue. [Tuwesvie 0o6asxu. OCHOBbL NUWEBOU XUMUU.

XuMus B TTOBCEHEBHOU XKM3HU. Morotue u auctsmue cpeactsa. Cpedcmea 6opbObi ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneleHmol, uHcekmuyuosl. CpeicTBa JUYHOW THUTCHMEHBl U
kocmeTHuku. [IpaBuna 6e3onmacHoi pabOThl ¢ €IKUMHU, TOPIOYMMH UM TOKCHUHBIMH BEIIECTBAMU,
CpelCTBaMU OBITOBON XHMHUHU.

XuMUSL U CEeNbCKOe X03siicTBO. MuHepanbHble U opranudeckue ynooOpenus. CpencTsa
3aIUThl PACTCHUH.

Xumus u dHepretuka. I[IpuponHble HWCTOYHUKU YTriAeBOAOpPONOB. IlpupomaHbii U
MOMYTHBIA HEe(PTSHON Ta3bl, UX COCTAB M HCMOJb30BaHUE. CocTaB HEPTH M ee mepepaboTka.
Hedrenponykrel. OxranoBoe umciao OensmHa. OxpaHa OKpyKalomled cpensl  IpH
HeTeniepepabOTKe W TPAHCIOPTHPOBKE HE(TENPOIYKTOB. AJIBTEPHATUBHBIC HWCTOYHUKH
SHEPIHH.

Xumus B crpoutenberBe. llement. beron. Ilomp0op oONTHUMAalbHBIX CTPOUTEIHHBIX
MaTepUajoB B MPAKTUYECKON JeSTEILHOCTH YeJIOBEKa.

XUMUS 1 9KOJOTHSI. XUMUYECKOE 3arpsA3HEHHUE OKPYIKAIOIIEH Cpellbl U €ro MOCIeICTBUSI.
Oxpana rugpocdepsl, To4YBbL, aTMOchepsl, (GIOPHI U GayHBI OT XUMUYECKOTO 3aTrPS3HEHUS.

Tunbl pacyeTHbIX 32/1a4:

Haxoxxnenne MoyeKyIsspHO (OpMyIIbl OPTaHHMYECKOTO BEIIEeCTBA MO €ro MJIOTHOCTH U
MAaCCOBBIM O0JIAM 3JICMEHTOB, BXOJAIIUX B €0 COCTAaB, WX 11O IMTPOAYKTaM CropaHus.

PacueTrbr MmaccoBo#i 101 (Macchl) XUMHUYECKOTO COSTUHEHHUS B CMECH.

Pacuetsr Macchl (0ObeMa, KOJMUYECTBA BEIECTBA) MPOJYKTOB PEAKIUHU, €CIU OJHO W3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH).

PacueTsl MaccoBoil WM 00BEMHOM JOJM BBIXOAA MPOJYKTa PEAKIIMH OT TEOPETHUECKH
BO3MOKHOTO.

Pacuets! TerioBoro 3¢pdexra peakuuu.

Pacuetnl O6’BGMHBIX OTHOIIEHWI Ta30B IIpU XUMHUYCCKUX PCaAKIHAX.

Pacuetsr maccel (0Obema, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIIM OHO W3
BEIIIECTB JIAHO B BUJIE PaCTBOpA C OMPEICIICHHON MacCOBOM JJ0JIeH PaCTBOPEHHOTO BEIIECTBA.

Tembl npakTHYECKUX PadoT:
10 ka1
KonctpyupoBanue mapocTepKHEBBIX MOJIETIEH MOJIEKYJl OpraHUYECKUX BEIIECTB.



Pacno3HaBaHue miaacTMacc ¥ BOJIOKOH.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACTIO3HABAHUC OPTaHUYCCKUX BCIICCTB.

Pemenne OKCIICPUMCHTAJILHBIX 3a4a4 110 TEMC «I'eneTnyeckas CBA3b MCXKAY KiIacCaMun

OpPTraHUYECKUX COCIUHECHUID.

CBolicTBa OJIHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.
11 kn
[Tonyuenue, cobupanue U pacro3HaBaHUE ra30B.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «MeTanub.

Pemenue skcnepuMeHTaNbHbIX 33724 110 TeMe «HemeTamb.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «['eneTnyeckas CBA3b MCXKAY KiIacCaMu

HCOPraHNYCCKUX COCHHH@HHﬁ)).

KauectBenHnie pPC€aKuu Ha HCOPTraHNMYCCKUC BCIICCTBA U NOHBI.

Conepxanue yueOHoro marepuasia 10-11 kiacca (684)

Pa3znen OCHOBHOE coiepKaHue 110 TeMaM XapaKTepuCTUKa BUJIOB AEATEIbHOCTH Ko
yueOHOro qac
Kypca
Baenenune IlosiBnenue u pa3Butue Hcnonb3oBaTh OCHOBHBIE 24
OPraHUYEeCKOM XUMHH KaK HAyKH. HMHTEIJUIEKTyaJIbHbIE ONepalun
IIpenMer opraHuYeCKON XUMUH. (bopmynupoBaTh rumnoTesy,
MecTo 1 3HaYE€HHE OPraHUYECKOM MPOBOANTH AHAJIN3 U CHUHTE3,
XMMHH B CUCTEME €CTECTBEHHBIX 0000111eHIE, BBISBISATH
HayK. [IPUYHUHHO-CJICICTBCHHBIE CBS3H),
XUMHUUYECKOE CTPOCHUE KaK MIPOBOJUTH SKCIIEPUMEHT U
MOPSAOK COCIMHEHUSI aTOMOB B (bUKCUPOBATH €TO PE3YJIbTATHI C
MOJIEKYJIE COIJIACHO UX IIOMOIIBIO POJTHOTO SI3bIKA U SA3bIKA
BaJieHTHOCTH. OCHOBHBIE XUMHH.
IIOJI0KEHUS TEOPUU XUMHUUYECKOTO Paznuuate npeaMeTsl OpraHuyecKoin
CTPOEHHUS OPraHUYECKUX Y HEOPraHWYECKON XUMUH,
coenunenuit A.M. Bytneposa. MMHEPAIBbHBIE U OPTaHUYECKUE
YraepoaHblil CKEIET OPraHMYEeCKO | BEIIECTBA.
Monekyibl. KpatHocTs xumudeckoii | KimaccudunmpoBars opranudeckue
CBSI3U. 3aBUCUMOCTh CBOWICTB BEIIECTBA M0 UX MPOUCXOXKICHUIO Ha
BEILIECTB OT XMMUYECKOTO CTPOEHUS | IPUPOJHBIE, HCKYCCTBEHHBIE U
MoJieKyJ. U3omepust u u3oMephl. CUHTETHYECKHE.
[TonsiTve 0 PyHKIIMOHATBHON [IpoBoauTh 1 HAOMIOIATH
rpynne. [IpuHuuns XUMHYECKHUI SKCIIEPUMEHT.
KITaCCU(UKAIIUU OPTAaHUYECKUX OOBACHATH MPUUUHBI MHOTOOOpa3us
coenquHennil. Cucremaruyeckas OPraHNYeCKHUX BEIIECTB U
MEK/IyHapOoHas HOMEHKJIaTypa 1 0COOEHHOCTH CTPOCHHUS aToOMa
NPUHIUIIBEI 00pa30BaHus Ha3BaHUN | yriaepoja. PaznuyaTs NOHITHS
OPTraHUYECKUX COCTMHEHUMN <K BaJIEHTHOCTE>> U KCTEIEHb
OKHCJIEHHSI>>, OIEPUPOBATh UMHU.
OTpaxxkaTb COCTaB U CTPOCHHUE
OPraHNYEeCKUX COECTMHEHUH C
IIOMOLIBIO
CTPYKTYPHBIX GOpMYII U
MOJIETIUPOBATH UX MOJIEKYJIBI.
Paznuuate nousatus Kuzomep>> u
«romouor>>. Ha3piBaTh N3y4eHHbIE
TIOJIOKEHUS TEOPUU XUMHUUYECKOTO
CTPOECHUSA
A. M. bytieposa
I'masa 1. Ankanbl. Cmpoenue Monexyvl 94

XapakTepru30BaTh COCTAB U OCHOBHBIE




Yrnesogopon
Bl U UX
MIPUPOIHbIE
HUCTOYHHUKH

Mmemana. I OMOJIOTUYECKUM Psif
ankaHoB. ['omonoru.
Homenknarypa. 3omepus
YIJIEPOAHOIO CKEJIETa.
3aKOHOMEPHOCTH U3MEHEHHUS
¢uznyecKkux cBOMCTB. XUMHUECKUE
CBOIICTBa (Ha MpUMEpE METaHa U
9TaHAa): peaKIUU 3aMEeIICHUS
(ranoreHupoBaHUE),
JETUAPUPOBAHUS KaK CITIOCOOBI
HOJYYEeHUs BXKHEUIINX
COEIMHEHUI B OPraHU4ECKOM
cuHTe3e. 'opeHre MeTaHa Kak 0JluH
U3 OCHOBHBIX UCTOYHUKOB TEILIA B
IPOMBIIIJICHHOCTH U OBITY.
Haxoxnenue B npupojie u
NpUMEHEeHUE allkaHoB. [lonamue o
YUKNOANIKAHAX.

AnxkeHnsl. Cmpoenue monexynvl
omunena. I'OMOJIOTUYECKHI psizt
ankeHoB. Homenkmnarypa.
W3omepust yraepoaHoro cKeeTa u
HOJIOXKEHUS KPaTHOM CBSA3U B
MoJIeKyJsie. XMMUYECKHE CBOMCTBA
(Ha mpuMepe 3TUJICHA): peaKIu
PUCOEAUHEHUS
(rasloreHUpOBaHUE, cUOpUpOsarUe,
THIIpaTaIys,
2UOPO2aNI02eHUPOBAHUE) KaK
c1oco0 Moy4eHus
(YHKIMOHATIBHBIX IPOU3BOIHBIX
YTJI€BOIOPOAOB, TOPEHHUS.
[Tonumepu3aryst STUIEHa KaK
OCHOBHO€ HaIlpaBJICHUE €r0
ucnonb3oBanus. [lonuyTusien kak
KPYITHOTOHHAXHBIH MPOYKT
XMMHYECKOI0 IPOU3BOCTBA.
[IpumeHeHne sTrIeHA.
Anxanuensl 1 kayuyku. [lonsTue
00 ankaJreHax Kak yrieBo10poaax
C IByMsl TBOMHBIMHU CBSI3SIMHU.
[Tonumepu3zanus AMBHHUIIA
(6yTtamuena-1,3) kak croco0
MOJTyYEHUsI CUHTETUYECKOTO
Kayudyka. HaTtypajibHbIil 1
CHUHTETHUYECKUHN KayUyKH.
Bynkanuzanus kaydyyka. Pesuna.
[IpumeHeHne KaydyKa U pe3HHBI.
Aunkunbl. Cmpoenue Monex)bl
ayemunena. 'oMoIOrn4ecKuil psj
ankuHoB. Homenknarypa.
W3oMepus yriiepogHOro ckenera u
MOJIO’KEHHUSI KPATHOU CBS3H B
MoJIeKyJie. XMMUYECKHE CBOMCTBA
(Ha mpuMepe alleTUIeHa): peakuu
IPUCOEANHEHUS
(raoreHupoBaHue, 2UOPUPOBAHUE,

HaIlpaBJICHUS UCTIOIb30BAHUS U
nepepaboTKH MPUPOTHOTO Tra3a.
VYcraHaBnuBaTh 3aBUCUMOCTD MEKTY
o0beMaMu TOOBIYHU MPUPOTHOTO Ta3a
B P® u Oromxerom. Haxonurs
B3aUMOCBS3b MEXIY U3y4aeMbIM
MaTepuanoM U Oyayiieit
poecCHOHATEHOM JIeATEIIBHOCTBIO.
[IpaBuna 3K0I0rHYECKU IPAMOTHOTO
MOBE/ICHUS U OE€3011aCHOr0 00paleHUs
C IPUPOHBIM T'a30M B OBITY H

Ha MTPOU3BOJICTRBE.

Ornpenenarb NpUHAIEKHOCTD
BEILIECTB K PAa3JIMYHBIM TUTIAM
(mpenenbHBIM WK HETIPEICIbHBIM) U
KJ1accaM yriieBoaopoaoB. Ha3siBaTh
UX TI0 MEKyHapOIHOU
HOMEHKJIAType, XapaKTepU30BaTh
CTPOECHUE U CBOMCTBA BaXKHEUILINX
npeAcTaBuTeNeH, HabI0IaTh U
OMUCHIBATH IEMOHCTPALIMOHHBIN
SKCTIIEPUMEHT C TTOMOIIBIO POTHOTO
sI3bIKa U s13bIKa xuMmun. O0001aTh
3HAHUS U JIeJIaTh BHIBOJIBI O
3aKOHOMEPHOCTSX U3MEHEHUS CBOMCTB
YTJIEBOJIOPOJIOB B TOMOJIOTHYECKUX
psanax. Paznuuars noHaTHs
KHU30MEP>> U KTOMOJIOT>>.
HaspiBats no mexayHapoaHou
HOMEHKJIATypE aJIKCHBI C TTOMOIIIBIO
POIHOTIO SI3bIKA U SI3bIKA XUMUH.
XapakTepu3oBaTh CTPOEHUE,
CBOICTBa, CIIOCOOBI ONYyUEHUS U
o0JacTu MPUMEHEHHUS FTHIICHA.
Habmonate, caMocTosTeIhHO
MIPOBOJIUTH U OMUCHIBATH XUMHUYECKUHN
SKCIEPUMEHT.

VYcraHaBIuBaTh 3aBUCHMOCTD MEXTY
TUIIOM CTPOEHHUS YIIIEBOJ0OpOAa 1

€ro XUMHUYECKUMH CBOMCTBAMU Ha
MIpUMeEpE JIOTHUECKUX CBS3EH: mpe-
JETBHBIA — PeaKIUu 3aMEeIICHHUS,
HeTpeAeNbHbI — peaklnu
npucoenuHenus. Ha3pBaTh 1o
MEXIyHapOAHOM HOMEHKIIAType
JUEeHbl. XapaKTepHu30BaTh CTPOEHUE,
CBOWCTBA, CNOCOObI NONYUEHUs
obmactu npumenenus 1,3-0OytasueHa.
Habmronate u onuckeIBaTh
JIEMOHCTPALIMOHHBIN XUMUYECKUI
skcnepuMmenT. Ha3piBaTh 1o
MEKyHapOJHOW HOMEHKIIATYpe
QJIKUHBI C TOMONIBIO POJIHOTO SI3bIKA U
S3bIKA XUMHUH. XapaKTepU30BaTh
CTpOEHHE, CBOMCTBA, CIIOCOOBI
MOJTy4YeHUsT U 00JIaCTH IPUMEHEHUS
anerrieHa. HaGmronars,
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TUApaTaIus,
2UOPO2ANI02eHUPOBAHUE) KAK
Croco0 Moy4YeHHsl MOJTUMEPOB U
JPYTHX TOJIE3HBIX TPOIYKTOB.
['openue aneTuieHa Kak HICTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHHU
JUTSL CBAPKU U PE3KU METAIJIOB.
IIpumeHeHne aneTnieHa.

Apenbl. beH3on kak nmpeacTaBUTENh
apOMaTUYECKHUX YTIICBOIOPOJIOB.
Cmpoenue monexynvl 6en3oina.
XUMHUYECKUE CBOMCTBA: PEAKIIUH

3aMCIICHUA (ranor CHI/IPOBaHI/Ie) KaK

Croco0 MOTyYEHUST XUMUIECKUX
CPEJICTB 3alIUThl PAaCTEHUH,
pUCOeANHEHUS (TUIPUPOBAHUE)
KaK JI0Ka3aTeIbCTBO
HEeNpeeIbHOI0 Xapakrepa
6eH3ona. Peakuus ropeHus.
[Tpumenenue 6eH3omna.
[TpakTuueckas padora Nel.
«KonctpyupoBanue
I1apOCTEP>KHEBBIX MOJEIIEN
MOJIEKYJI OPraHU4YECKUX BELIECTBY.
Konrponbnas pabora 1.
«YTJ1€BOJOPO/IBI U UX IPUPOIHBIE
UCTOYHUKH»

CaMOCTOSITENIbHO IPOBOUTHh U
OTMCHIBATh XUMHUUECKUH
HKCHEPUMEHT.

Pa3znuyath ocoO0eHHOCTH peakiuil
MIPUCOETUHEHHUS Y alleTUIIeHa OT
peaxIuii MPUCOCTUHEHNS YTUIICHA.
XapakTepu30BaTh 0COOCHHOCTH
CTPOCHHMS, CBOMCTBA M 00JIaCTH
IIpUMEHEeHHs OeH3051a ¢ TOMOIIBIO
POJTHOTO S3bIKA U SI3bIKA XUMHH.
Habmronate, u onuckeiBaTh
JIEMOHCTPALIMOHHBIN XUMUYECKUI
9KCHEPUMEHT. XapaKTepu30BaTh
COCTaB M OCHOBHBIE HAIIPABIICHHSI
UCIOJIb30BAHUS U ITepepaboTKH
HedTH. Y CTaHABIMBATH 3aBUCUMOCTb
MexXJy o0bemMaMu 100b14u HEPTH B
Poccun u 610/5keTOM rocyapcTaa.
HaxoauTp B3aUMOCBSI3b MEXTY
M3y4aeMbIM MaTepuaioM u Oyayuieu
poheCCUOHATIBHOM 1€ATEIbHOCTBIO.
[IpaBuia SKOJIOTUYECKH TPAMOTHOTO
NoBeJIeHUsI U 6€30IacHOT0 0OpalleHus
¢ He(hTEeNPOLyKTaMHU B OBITY H

Ha MPOU3BOJICTBE.

I'naBa 2.
Kucnoponcon
eprkaiue
OpraHuvecKue
COCOUHCHUA U
HX
MIPUPOIHBIE
HCTOYHHUKH

Cnuptsl. Knaccuduxanus,
HOMEHKJIATypa, U30MEpHsi CIIUPTOB.
MeraHou 1 3TaHOJI KaK
MPEACTABUTENH MPEIECIbHBIX
OJIHOATOMHBIX CIIUPTOB.
XuMuYecKue cBoiicTBa (Ha
IpUMEpE METAHOJIA U ATAHOJA):
B3aUMO/ICHCTBUE C HATPUEM KaK
crmoco0 yCTaHOBJICHHS] HATMYHUS
TUAPOKCOTPYIIIbI, PEAKIUS C
raJIOr€HOBOIOPOJaMH KaK CIIoco0
MOJIyYEHUS] PaCTBOPUTETIEH,
JeTuapaTanys Kak crocod
noyty4eHus aTuiieHa. Peakuus
TOPEHUS: CIIUPTHI KaK TOTLIUBO.
[IpumeHeHre MeTaHoIa U 3TaHOA.
duznonornyeckoe IeMCTBHE
METaHoJIa U 3TAHOJIa HA OPTaHU3M
YeJ0BEeKa. DTUJICHTJIUKOIIb U
JIMIEPUH KaK MPeACTaBUTEIN
MpeIeIbHBIX MHOTOATOMHBIX
criuptoB. KauecTBeHHas peakuus
Ha MHOTOATOMHBIE CITUPTHI U €€
MIpUMEHEHHUE ISl pacliO3HABaHUS
[JIMLIEPUHA B COCTaBe
KOCMETHYECKHUX CPEJCTB.
IIpakTHueckoe NpuMEHEHHE
STUJICHTJIUKOJIS U TIULEpUHA.
®enou. CTpoeHne MOJIEKYJIbI
denona. BzanMHoe BiusHUE

HaspiBaTh 0 Me)1yHapOIHOU
HOMEHKJIAType CIIUPTBHI.
XapakTepru3oBaTh CTPOEHUE,
CBOWCTBA, CIIOCOOBI MOJTyUEHHs U
00J1aCTH TPUMEHEHUS dTAaHOJIA U
TJIMIEpUHA ¢ IOMOIBIO POJHOTO
SI3BIKA U SI3bIKA XMMUH.
KnaccugummpoBats ciupThl O UX
aTOMHOCTH.

Habmonate, caMOCTOATEIHHO
MIPOBOJIUTH U ONUCHIBATH XUMHUECKUH
HKCHEPUMEHT. XapaKTepu30BaTh
MIPOUCXOXKIECHNE U OCHOBHbBIE
HaIpaBJICHUs UCTIOIb30BaHUS U
nepepaboTKH KaMEHHOTO yTJIA.
YcTaHaBiIMBaTh 3aBUCUMOCTb

MeXxay o0beMaMH 10ObIYM KAMEHHOTO
yras B PO u 610mxerom. HaxonuTs
B3aMMOCBSI3b MEKIY H3y4aeMbIM
MaTepuanoM u Oyayiieit
poeCCHOHATBHON JIEATETHLHOCTBIO.
[IpaBuia 9K0JIOTHYECKH TPAMOTHOTO
MOBE/ICHUS U OE€30MacCHOr0 00paIeHHs
C KAMEHHBIM YTJIEM U MPOAYKTa-

MU KOKCOXHMMHUYECKOTO MPOU3BOICTBA
XapakTepu30BaTh 0COOEHHOCTH
CTpOEHHUS U CBOMCTBA (peHOIa Ha
OCHOBE B3aMMHOTO BIMSHHS aTOMOB

B MOJIEKYJIE, a TAK)KE CIIOCOOBI
MIOJTYYSHHS U 00JIACTH MIPUMEHEHHSI
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aTOMOB B MOJIEKYJIe ()eHoIa.
XHWMHUYECKHE CBOMCTBA:
B3aUMO/JICHCTBHE C HATPUEM,
TUAPOKCHIOM HATpHsi, OpOMOM.
[Tpumenenue peHona.
Anbnerunel. MetaHnaib
(popmanbaerun) u STaHaANb
(aueranbaerua) Kak npeacTaBUTENN
HpeeNbHbIX adbIerH/I0B.
KauecTBeHHbIE peakiu Ha
KapOOHUJIBHYIO TPYIITY (peakius
«cepeOpsHOTO 3epKajiay,
B3aMMOJEICTBHE C THIPOKCHIIOM
meau (II) u ux npumenenue ass
oOHapy>KeHUs MpeleIbHbBIX
aJbJIETU/I0B B IPOMBILIICHHBIX
CTOYHBIX BOJIaX. TOKCUYHOCTh
anpAeruoB. Il pumenenue
dopmanpaeruia 1 aueTaabAerua.
Kap6oHoBbI€ KHCTTOTHI. YKCYyCHas
KHCJIOTA KaK MPEeACTaBUTEIb
npeieabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XUMUYECKHE
CBOICTBa (Ha IpUMEpE YKCYCHOM
KHCJIOTBI): PEaKkIMy ¢ METaJlJIaMH,
OCHOBHBIMH OKCHJIaMH,
OCHOBaHUSIMU U COJISIMU KakK
MOJITBEPK/IEHUE CXOJICTBA C
HEOPraHUYECKUMHU KUCIIOTaMHU.
Peakuus stepuduxanuu kax
CHOCO0 MOIYYEHUS CIOKHBIX
a¢upoB. [IpumeHeHne ykcycHou
kucnotel. [Ipencrasnenue o
BBICIIMX KapOOHOBBIX KHCIIOTAX.
CrnoxHble 3(DUpPBI U KHUPBIL.
CrnosxHble 3(pUpbl KaK MPOTYyKTHI
B3aUMOJICHCTBHS KapOOHOBBIX
KHCTIOT co crupTtamu. [Ipumenenue
CJIO’KHBIX 3()UPOB B MUILEBON U
nap@roMepHON MPOMBIIUIEHHOCTH.
XKups! kak crnoxHbIE 3DUPHI
[JIMLEPUHA U BBICIIUX KapOOHOBBIX
KHCIO0T. PacTutenpHele 1
YKUBOTHBIE JKUPBI, UX COCTAB.
PacrniozHaBaHMe pacTUTENbHBIX
YKUPOB HAa OCHOBaHUH UX
HeNpeeabHOT0 XapakTepa.
[Ipumenenue xupos. ['naponus
WJIN OMBUIEHHE KHUPOB KaK CIIOCO0
IIPOMBILIUIEHHOTO ITOJIYYEHHUs COJeH
BBICHIMX KapOOHOBBIX KHCIIOT.
Mp114 KaK CoJI BBICIIUX
KapOOHOBBIX KHCIIOT. Mororiue
CBOMCTBA MbLJIA.

Yrneonbl. Knaccudukanus
yriieBo0B. Haxoxaenue
yIJI€BOJOB B nipupoae. Imoko3a

(eHo1a ¢ TOMOLIBIO POJTHOTO S3bIKa
U SI3bIKa XUMUU B OBITY U
npomsliiieHHocTH. HaOmronats, u
OIMCHIBATH IEMOHCTPAIMOHHBIN
XUMHUYECKHH SKCIIEPUMEHT.
CobmronaTh mpaBmiia SKOJOTUYECKH
IpaMOTHOTO U 0€30MacHOro
oOpallleHus: C TOPIOYNMHU U
TOKCUYHBIMH BEILIECTBaMU B OBITY U
OKpY>Karolleu cpee.
XapakTepu3oBaTh 0COOCHHOCTH
CBOMCTB (popmasibaeruia u
aleTanbJerua Ha OCHOBE CTPOCHUS
MOJIEKYJI, CIIOCOOBI TIOJTYYCHHS U UX
00J1aCTH IPUMEHEHUS! C TOMOILBIO
POJTHOTO S3bIKA U SI3bIKA XUMHH.
Habmronate, onucsiBaTh U NPOBOIUTD
XUMHAYECKHHA YKCIICPUMEHT.
Co0bnroate npaBuiia HKOJIOTHUECKU
IPaMOTHOIO U 06€3011aCHOTO
oOpalleHus: C TOPIOYUMU U
TOKCHYHBIMU BEIIECTBAMHU B OBITY U
OKpYKarollen cpere.
XapakTepHu30BaTh OCOOCHHOCTH
CBOWCTB KapOOHOBBIX KUCJIOT Ha
OCHOBE CTPOCHHS UX MOJIEKYJI, a
TaKXke CocoObl MOYyYSHHS U 00JIaCTH
MIPUMEHEHHS MYPABLUHOU Y YKCYC-
HOUW KHUCJIOT C IIOMOILBK POJHOTO
SI3bIKA U SI3bIKa XUMUU. Pa3nmuaats
o01ee, 0COOEHHOE U €IMHUYHOE B
CTPOCHHH U CBOMCTBAX OPraHUYECKHUX
(mypasbumnotl n yKCyCHON KHCIIOT) U
HEOPTaHNYECKUX KHUCIIOT.
Habmionate, onucsiBaTh U IPOBOIUTD
XUMHAYECKHH YKCTICPUMEHT.
CobroaTe mpaBuiia HKOJIOTHUECKU
IPaMOTHOIO U 06€3011aCHOTO
o0palleHus: C TOPIOYUMU U
TOKCHYHBIMH BEIIECTBAMU B OBITY U
OKpYKarolllen cpere.
XapakTepHu30BaTh OCOOCHHOCTH
CBOWCTB JKUPOB Ha OCHOBE CTPOEHUS
UX MOJIEKYJI, a TaKXKe KiacCu(hUKauu
KHPOB I10 UX COCTaBYy U
MIPOUCXOKIACHUIO U TIPOU3BOJICTBO
TBEP/BIX )KUPOB Ha OCHOBE
pacTUTENLHBIX Macell.

Ha ocHoBe peakuuu srepudukanun
XapaKTepu30BaTh COCTaB, CBOIICTBA U
00J1aCTH IPUMEHEHUS CIIOKHBIX
a¢upoB. HabmoaaTs, onuceBaTh U
MIPOBOJIUTH XUMHUECKHI
HKCIIEPUMEHT.

CoOroate npaBuiia HKOJIOTHUECKU
IPaMOTHOIO U 0€3011aCHOTO
o0pallleHUs: C TOPIOYHUMU U




KakK anpaerugocnupt. bposkenue
rroko3bl. Caxaposa. [ uoponus
caxapo3svl. Kpaxman u nemnonaosa
KaK OMOJIOTHYECKHE TTOTMMEPHI.
XUMUYECKUE CBOWCTBA Kpaxmana 1
1EJUTIONO03bI (THIPOIIU3,
KaueCTBEHHAas peakuus ¢ HooM Ha
Kpaxmall ¥ ee IpUMEHEHUe s
oOHapy>KeHHs KpaxMana B
npoaykTax nutanus). [lpumenenue
U OMOJIOTHYEeCKas POJib YIJIEBOJIOB.
Nnentuduxaims opraHndecKux
coequHEeHUHU. [ enemuyeckas c6s3b
MedHcOy Knaccamu OpeaHudecKux
coeouneruti. TUTIBI XUMHUYECKHX
pEaKUHil B OpPraHM4E€CKON XUMHUH.
[Tpaktuueckas padora 2 «CBoicTBa
OJIHOATOMHBIX U MHOI'OATOMHBIX
CIIUPTOBY.

Kontponbhas padota Ne 2
«Kucnopoaconepxkamue
COEJIMHEHUS U UX HaXO0XKJIEHUE B
JKUBOU MTPUPOJEN

TOKCUYHBIMH BEIIECTBAMU B OBITY U
OKpYKarollen cpee.
XapakTepu3oBaTh COCTAB YIJIEBOJIOB
Y MX KITacCU(UKAIIIO HA OCHOBE
CIOCOOHOCTH K TUIPOIIH3Y.
OnuceiBaTh CBOICTBA ITIOKO3bI KaK
BEIIECTBA C JBONCTBEHHON (yHKIHEH
(ampmerumocnupra). YCTaHABINBAThH
MEKIIPEAMETHBIE CBSI3U XUMUHU U
OMOJIOrMHN Ha OCHOBE PACKPBITHS
OMOJIOTNYECKOI PO U XUMUYECKUX
CBOMCTB BOJXHEUIINX MPEICTaBUTEIICH
MOHO-, IU- U NIOJINCAXapUI0B.
Haburoate, onuceiBaTh U IPOBOAUTD
XUMHUYECKHHA IKCIIEPUMEHT.
CobmroaTh mpaBmiIa TEXHUKH
0e30macHOCTH Ipu paboTe B kKaOuHeTe
XUMUU.

I'naBa 3.
A3zoTconepxa
e
OpraHUYeCKHe
COCOUHCHUA U
ux
MPUPOTHEIC
HCTOYHUKHA

AMUHOKUCIOTHI U 6enku. CocTaB
HOMEHKJIaTypa. AMUHOKHUCIIOTBI
Kak aM(pOTEpHbIC OPraHNIECKHE
coeaunenus. [lentuaHas cBs3b.
buonornueckoe 3Ha4YeHHE O-
aMUHOKHUCIOT. Obnactu
NPUMEHEHHSI aMHHOKHUCIIOT. benku
KaK [PUPOIHBIE OMOTIOIUMEPHI.
CocraB u cTpoeHHE OEITKOB.
XUMHUYECKUE CBOMCTBA OEIIKOB:
THIPOJIN3, ACHATYPAIIHSL.
OO6Hapy>xeHue 6eKOB MpH
MOMOIIN Ka4€CTBEHHBIX (IIBETHBIX )
peaxiuii. [IpeBpaiienus 6enKoB
IIUIIU B OpTraHu3Me.
Buonornueckue pyHKIMU OETIKOB.
[MpakTudeckas padora 3. Pemenne
HKCIEPUMEHTANBbHBIX 33/1a4 Ha
pacro3HaBaHUe OPTaHUIECKUX
BELIECTB.

[TpakTrueckas pabora 4. Pemenue
HKCIIEPUMEHTAIBHBIX 337124 110
TeMe «['eHeTndeckas CBSI3b MEXKIY
KJIaccaMu

OpPTaHUYECKUX COCITMHEHUI.
Konrponbnas pabora 3
«A30TCcomepxaIiiue OpraHuIecKue
COEJIMHEHUS U UX MPUPOIHBIE
WUCTOYHUKI

XapakTepHu30BaTh OCOOCHHOCTH
CTPOEHUS U CBOMCTBA aHUJIMHA Ha
OCHOBE B3aMMHOTO BIIMSIHHS aTOMOB
B MOJIEKYJIE, a TAK)KE CIIOCOOBI
MOJTYYCHHS U O0JIACTH MTPUMEHEHHSI
aHWJIMHA C TIOMOLIbIO POJTHOTO SI3bIKA
u si3pIKa XuMud. HaGmonaTs, n
OIUCHIBATH IEMOHCTPALIMOHHBIN
XUMHAYECKHHA YKCIICPUMEHT.
Co0bnroate npaBuiia HKOJIOTHUECKU
IPaMOTHOIO U 06€3011aCHOTO
o0palleHus: C TOPIOYUMU U
TOKCHYHBIMH BEIIECTBAMU B OBITY U
oKpy»xatoniet cpeae. OnuceiBaTh
CBOMCTBA aMHHOKHCIIOT,

KaK OM(pYHKIMOHATBHBIX
aM(OTEepHBIX COCTUHECHH.
VYcTaHaBAMBATh MEXITPEIMETHbIE
CBSI3U XUMUH U OMOJIOTUU Ha OCHOBE
PacKpbITHsI OMOJIOTUYECKOH POJH U
XAMHAYECKIX CBOWCTB aMUHOKHCIIOT.
Habmtonate 1 onuchIBaTh
JIEMOHCTPALIMOHHBIN XUMUYECKUI
sKcnepuMeHT. ONUCHIBATh CTPYKTYPbI
M CBOIiCTBa OEJIKOB, KaK
OHMOMNoIMMEpOB. Y CTaHABIUBATb
MEXIIPEIMETHBIEC CBS3H

XMMHUU ¥ OMOJIOTHH Ha OCHOBE
PaCKpBITHSI OMOJIOTUIECKOH POIH U
XMMUYECKHX CBOMCTB OEIIKOB.
[TpoBouTH, HAOTIOAATH M ONIMCHIBATH
XMUMHUYECKHH HKCIIEPUMEHT.
OnwuceIBaTh CTPYKTYPY M COCTaB
HYKJIEMHOBBIX KUCJIOT, KaK MOJIH-
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HYKJIEOTHIOB. Y CTaHAaBINBATh
MCKIPCAMETHBIC CBA3U XUMUU U
OHMOJIOTHH Ha OCHOBE PACKPBITHS
OMOJIOTMYECKOU POJIA ATUX KUCJIOT B
nepenaye U XpaHeHUU
HaCJIeZICTBEHHON MH(POpMAIIUH.
YcTaHaBnUBaTh B3aMMOCBSI3b MEXTY
COCTaBOM, CTPOCHHEM U CBOMCTBAMH
MIpPeICTaBUTENEH KIIaCCOB
YTIIEBOJIOPOIOB U KUCIOPOI- U
a30TCOJEPIKAIINX COSTUHEHHI.
OnuceIBaTh TEHETHYECKHE CBSI3U
MeX1y KJaccaMH yTIeBOIOPOIOB C
IIOMOIIBIO POAHOTO A3BIKA U A3bIKa
XUMHH

I'naBa 4.
Xumus u
JKM3Hb

[TonsiTne 06 MCKYCCTBEHHBIX
BOJIOKHAX Ha MpUMeEpe aleTaTHOro
BOJIOKHA

Xumus ¥ 300poBbe. JIekapcTsa,
(dbepMeHThI, BATAMUHBI, TOPMOHBI,
MUHEpanbHbIe BOABL. [Ipo0aembl,
CBSI3aHHBIE C MPUMECHEHUEM
JIEKAPCTBEHHBIX MPENapaToB.
Bpennbie mpuBBIYKHN U (HAKTOPHI,
paspyluaronme 3710poBbe (KypeHue,
ynotpebaeHue aaKkorois,
HapKoMaHus). ParronanbHoe
nutanue. Iluwesvie 006asKu.
OcHo8bl nuUeBoU XuMuu.

XuMUS B TOBCETHEBHOM KU3HHU.
Moro1iue 1 YUCTSIIKME CPECTBA.
Cpeocmesa 60pbobL ¢ 6BIMOBLIMU
HACEeKOMbIMU. PenesiieHmbl,
uncexkmuyuowvl. CpeacTBa TMIHON
TUTHUEHBI U KocMeTuku. [IpaBuna
0e30macHoOi pabOThI C EIKUMH,
FOPIOYUMH U TOKCUYHBIMU
BEIIIECTBAMH, CPEJCTBAMHU OBITOBOM
XUMUH.

XHUMHS U CEIBCKOE XO3MCTBO.
MuHepanbHble U OPraHUYECKHE
ynoopenusi. CpeacTBa 3amuThl
pacTeHUN.

Xumusd u sHepretuka. [Ilpupogneie
MCTOYHHUKH YTIIEBOJAOPOJIOB.
IIpupOoaHBIi U IOy THBIN
HE(TSHOM ra3bl, UX COCTAB U
ucnoinszoBanue. CoctaB HepTH U
ee nepepabotka. HedrenpogyKral.
OxkTaHoOBOE YKCIIO OEH3MHA.
Oxpana okpy:karouei cpesibl npu
He(dTemepepaboTKe U
TPAHCIIOPTUPOBKE
He(PTENPOAYKTOB.
ATnbTepHATUBHBIC HCTOUYHUKH
SHEPTHH.

XuMHs B CTpoUTENbCTBE. LleMeHT.

XapakTepru3oBaTh peakuu
MIOJINMEPU3ALUH U MTOJIMKOHCHCALIUN
KaK CrIoCOOBI MOTyYEeHHS
CUHTETHUUYECKUX
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
OnuceiBaTh OTAEIBHBIX
IIpe/ICTaBUTENEN I1acTMace u
BOJIOKOH, UX CTPOCHHE U
KJIACCU()MKALUIO C TIOMOIIBIO POJHOTO
s3bIKa U sA3bIka XxuMuKM Ha ocHOBe
MEXIPEIMETHBIX CBsI3el ¢ Onosioruen
yCTaHaBJIMBaTh 0011ee, 0COOEHHOE U
eAMHUYHOE /U1 (PEpMEHTOB, KaK
OMOJIOTHYECKUX KaTaJIu3aTOPOB.
PackpbiBaTh UX poJib B OpraHU3aluu
KU3HU Ha 3eMJle, a TAKXKe B IMUILIEBOU
Y MEAULIMHCKON IPOMBIILIEHHOCTH.
Ha ocHOBe MeXNpeaMETHBIX CBA3EH

c Ouosioruei packpbIBaTh
OMOJIOTHYECKYIO POJIb BUTAMUHOB U
UX 3HaY€HUE JJIsl COXpaHEHUs
310poBbs yenoBeka. Ha ocHoBe
MEKIIPEAMETHBIX CBA3EH

¢ Omosoruen packpbiBaTh
XUMHUYECKYIO TPUPOTy TOPMOHOB U UX
POJIb B OpraHU3alMK I'yMOPAJIbHOM
PEryJISIIIY JeSTEIbHOCTH OpraHu3Ma
4esioBeKa. PackpeIBaTh poJib JIEKapCTB
0T (hapmakoTepanuu 10
xumuorepanuu. OcBauBaTh HOPMBI
9KOJIOTUYECKOr0 U 0€30I1aCHOTO
oOpaleHus ¢ IeKapCTBEHHBIMU
npenaparamu. @opmuposars
BHYTpEeHHEE YOeKIeHHUE O
HEMPUEMJIEMOCTH Jja’ke OJTHOKPATHOTO
IIPUMEHEHNS HAPKOTHUUECKUX
BEIIECTB.
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beron. [Togbop onTuMambHBIX
CTPOUTENbHBIX MaTEPUAJIOB B
IIPAKTUYECKON AEATEIbHOCTH
YeJI0BEeKa.

XuMus 1 3K0JIOorus. XUMUYECKOE
3arpsA3HEHUE OKPYIKAOIIEH Cpebl
u ero nocnencteusa. Oxpana
rupocdepsl, MOUBbI, aTMOCHEPHI,
¢b0psl U payHbI OT XUMUYECKOTO
3arpsi3HEHUs.

[IpakTuueckas pabora 5.
«Pacno3HaBanue niactMace u
BOJIOKOH»

HToroBasi KOHTpOJIbHAs paboTa

11 kamace
Paznen OcHOBHOE coJiepKaHKe 0 TeMaM XapakTepucTuKa BUI0B esTenpHocTd | Ko
y4eOHOro qac
Kypca
I'naBal. Crpoenue BemmectBa. CoBpemenHasi | OObSICHATh HHEPTHBIE CBOMCTBA 134
CtpoeHune | MOJIENIb CTPOCHHUS aTOMa. 0JaropoIHBIX Ia30B OCOOCHHOCTSIMUA | K/pl
BEIIIECTBA DneKTpoHHas KOH(UTrypauus CTPOEHUS MX aToma. Xapakrepus3oBaTh | r/pl

atoma. OCHOBHOE M BO30YK/I€HHBIE
COCTOSIHUSI aTOMOB.
Knaccudukanus XuMuyeckux
9JIEMEHTOB (S-, P-, 0-371eMeHTHI).
Oco0eHHOCTH CTPOCHUS
HSHEPreTUYECKUX YPOBHEHU aTOMOB
d-anemenToB. [lepuoauueckas
CHUCTEMa XUMUYECKUX HJIEMEHTOB
J.1. MenneneeBa. ®uzndecKkuii
cMmbicn [Ieproanueckoro 3akoHa
.. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTU U3MEHEHUS
CBOICTB AJIEMEHTOB M UX
COEIMHEHUH MO MepuoiaM U
rpymnmamM. DJIeKTPOHHas pUpoJIa
XUMHYECKOU CBSI3H.
DIJIEKTPOOTPUIIATETLHOCTh. Buibl
XUMHUYECKOHU CBSI3M (KOBAJICHTHAs,
HWOHHAs1, METaJUTnIecKas,
BOJIOPOJHAS) U MEXaHHU3MBI €€
obpazoBanus. Kpucranmmueckue u
amop(HbIe BemecTBa. TUrb
KPUCTAJUTMYECKUX PEIIETOK
(aTromHas1, MOJIEKYIIsIpHAsl, HOHHAS,
MeTaJuTndecKas). 3aBUCUMOCTh
(U3NYECKUX CBOMCTB BEIIECTBA OT
THIA KPUCTAIUIMYECKON PEIIETKH.
[TprunHBI MHOTOOOpPA3Us BEIIECTB.
brnaropoansie ra3bl, mpuunHa UX
CyIIECTBOBaHUS B aTOMapHOM
cocrosinnu. KoBasieHTHast CBSI3b KAk
CBSI3b,

BO3HHKAIOIIAS 32 CUET 00pa30oBaHUs

KOBAJICHTHYIO CBSA3b KaK CBS3b,
BO3HUKAIOIIAs 32 CUeT 00pa3oBaHuUs
OOIIMX 3JIEKTPOHHBIX Map MIyTeM
MIEPEKPBIBAHUS 3JIEKTPOHHBIX
opOuTanei.

YcTaHaBnMBaTh 3aBUCUMOCTb MEXY
TUIIOM XUMHUYECKOU CBSA3H, TUIIOM
KPUCTAJUIMYECKON PEIETKH U
(bu3n4ecKuMU CBOWCTBAMHU

BEILECTB. XapaKTepU30BaTh HOHHYIO
CBSI3b KaK CBS3b, BOSHUKAIOIIYIO
IIyTEM OT/a4yM WU IpueMa
anekTpoHoB. Knaccudummponath
HOHBI TI0 Pa3HbIM OCHOBAHUSIM.
YcTaHaBnMBaTh 3aBUCUMOCTD MEXTY
TUIIOM XUMHUYECKON CBSA3H, TUIIOM
KPUCTAJUTMYECKON PEIIETKH U
(bu3NYeCKUMHU CBOWCTBAMH

BEILECTB. XapaKTEPHU30BaTh
METAJNINYECKYIO CBSI3b KaK CBS3b
MeX/1y aTOM-MOHaMHU B MeTaJljiax u
CIUIaBaxX MOCPENCTBOM
0000IIECTBICHHBIX BaJICHTHBIX
9J1eKTPOHOB. OOBACHATH EAUHYIO
MIPUPOY XUMUYECKUX CBSI3EH.
¥YcTaHaBnIMBaTh 3aBUCUMOCTb MEXY
TUIIOM XUMHUYECKON CBS3H, TUIIOM
KPUCTAJIJINYECKON PELIETKU U
(hH3YeCKUMHU CBOWCTBAMH.
XapakTepu30BaTh 0COOCHHOCTH
arperaTHoOro COCTOSIHMSI BEILIECTB Ha
OCHOBE MOJIEKYJISIPHO-KUHETUUECKUX
npejcraBieHui. JlucnepcHsbie




OOIIMX 3JIEKTPOHHBIX Map MyTeM
NePEKPBIBAHUS SIEKTPOHHBIX
opburaneit. KpatHocTb
KOBAJICHTHOM

cBs1i3u. OOMEHHBIH U TOHOPHO-
AKIEITOPHBI MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOM CBSA3H.
DnekTpooTpunateabHOCTh (30).
Knaccugukarus KoBaJeHTHBIX
cBazeil: mo D0 (nosisipHas u
HenossipHast). Junomnmu.

3aKOH MOCTOSHCTBA COCTaBa st
BEIIIECTB MOJIEKYJISIPHOTO
crpoenus. MoHbl 1 Ux
KJaccu(uKaus: 1o 3apsgy
(aHMOHBI U KaTUOHBI), IO CO-
CTaBy (TIPOCTHIE U CIOXKHBIE).
Cxema

00pa30BaHus HIOHHOH CBS3H.
PopMysbHas €UHULIA.
OTHOCUTENBHOCTH KJIaCCH(PUKALIUN
XUMHYECKHX CBSI3€i Ha MOHHBIC U
KOBaJICHTHbIE NOJIsipHbIe. O01Iune
¢duznyeckue cBOMCTBa METaIIOB:
3IIEKTPOIPOBOJHOCTD,
MPOYHOCTH, TETUIONPOBOTHOCTH,
METaJUIMYECKHU OJIeCK,
TUTACTHYHOCTb.

[TpakTuyeckas padora 1.
[Tonryuenue, cobupanue u
pacrio3HaBaHME Ta30B: BOJOPO/a,
KHCJIOPO/1a, YIJIEKHUCIIOrO rasa,
aMMHaKa, TUJICHA, alleTUIICHA.
KontponbHas pabotal o teme
«CTpoeHue BeuecTBa»

cuctemsbl. [loHsATHE O KOLITOHIAX
(3051, Tenu). Y cTaHABIMBATH
MEXMIpPEeIMETHBIE CBSI3U ¢ (PU3UKON Ha
3TOM OCHOBE.

YcTaHaBnMBaTh MEXIPEIMETHBIC
CBSI3U C OMOJIOTHEN Ha OCHOBE
paccMOTpeHHsI MPUPOIBI BOAOPOTHON
CBSI3M U €€ POJIA B OpTaHU3aI[UN
KUBOUM MaTepHH BEIECTB.
Knaccudunuposats TBEpIbIE
BEIIECTBA Ha KPUCTAIITMYECKHE U
aMmopdHbIe. Y CTaHABIUBATh
3aBHUCHUMOCTH MEX]Ty TUIIOM
XUMHYECKON CBSI3H, TUIIOM
KPUCTAIITNYECKON PEIIETKH U
(PU3HYECKUMHU CBOMCTBAMH BEIIIECTB.
OOBSACHATD SIBIICHUE AJUTOTPOIHUH.
NnmroctpupoBaTh 3TO SIBIICHUE
pas3nuYHbIME puMepamu. Haxoautsb
OTIIUYHS CMECEH OT XUMHUYECKUX
coenuHeHn. OTpaXkaTh COCTaB
CMeCel C TOMOIIbIO MOHATHUSA

K moiss>> MaccoBasi U 00beMHasl.
[Ipon3BoauTe pacueTsl ¢
HCIOJIb30BaHUEM ITOTO TOHATHS.
YcTaHaBIMBaTh 3aBUCHMOCTE MEXKTY
pasznuuusIMy B (PU3MUECKUX CBOMCTBAX
KOMITOHCHTOB CMECEH M CII0OCOO0aMM UX
pazaeneHus.

I'nmaBa 2.
XUMHUYECKU
€ peakiuun

Xumuyeckue peakuu. Peakumm,
uayue 0e3 n3MeHeHUs

coctaBa BemecTB. Kitaccuukanus
10 YHUCITY U COCTaBY pearupyroumx
BEIIIECTB U MPOJTYKTOB PEAKIIHH.
Peakuuu pa3noxxeHusi, COEJUHEHUS,
3aMeIeHnsI 1 0OMeHa B
HEOpraHW4YecKou xumuu. Peakunun
MPUCOECTUHEHMS, OTIIETUICHHUS,
3aMelIeHUs] 1 U30MEPHU3alli1 B
OpraHN4ecKor XUMHUH. Peakin
MOJIMMEPU3AIUHU KaK YaCTHBIN
CIIy4dail peakiuil IpucOeIUHEHHS.
OK30- U DHIOTEPMUYECKUE
peakuuu. TepMOXUMHUYECKHE
ypaBHeHus. Pacuer konuuecTBa
TETJIOTHI TI0 TEPMOXUMHUIECKUM
ypaBHeHUsAM. ['oMOreHHbIe U
reTeporeHHbie peakuu. [lonsaTue o
CKOPOCTH XUMUYECKHUX

peakuuid. 3aBUCUMOCTh CKOPOCTH
peaklMK OT KOHLIEHTpaIuH,

KnaccudumnupoBats XuMuueckue
pEeaKIMK MO Pa3IuYHbIM OCHOBAHUSM.
Pa3znuyats ocoGeHHOCTH
KJacCU(UKALUU PEAKIUi B
OPraHUYEeCKOW XUMHH.
XapakTepu30BaTh TEIUIOBON AP PEKT
XUMUYECKHUX PEAKIIUN U Ha €TO
OCHOBE Pa3JInyaTh 3K30- U
SHIOTEPMHUUYECKHUE PEAKIUH.
Otpaxxats TerIoBoi 3¢ ek
XUMUYECKHUX PEAKIIUi Ha TUCHME C
MIOMOIIIbIO0 TEPMOXUMUYECKHUX
ypaBHeHui. [IpoBOIUTH pacueTsl HA
OCHOBE TEPMOXUMHUYECKUX
ypaBHeHuid. HaGmronaTh 1 onmmuchIBaTh
JIEMOHCTPALIMOHHBIN XUMUYECKUI
JKCIEPUMEHT. XapaKTepHU30BaTh
CKOPOCTb XUMHUUYECKOU pEaKlNH U
(akTOpbI 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PeaKluu OT MPUPOIbI
pearupyromux BeIecTs, uxX
KOHIIEHTpAllUU, TEMIIEPATYPHlI,
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JABJICHUSI, TEMIIEPATYPbI, IPUPOIBI
pearupyromumx BeIecTs, IoaIu
UX CONPUKOCHOBEHHUS. 3aKOH
neiictByromux macc. CKopocTh
peaxIuu, ee 3aBUCUMOCTh OT
pa3u4YHBIX (HaKTOPOB: MIPHPOIBI
pearupymoIux BellecTs,
KOHIIEHTPALlUU pearupyrommx
BEIIECTB, TEMIIEPATYPHI, IIOIIAIH
PEAKIMOHHON MOBEPXHOCTH,
HaJIU4Msl KaTaau3aTopa.
Karanuzaropsel. Karanms.
I'OMOreHHBINM U reTEPOreHHbII
KaTajus.

[Ipumepsl KaTAIUTUYECKUX
IIPOLIECCOB B MPOMBIIIEHHOCTH,
TEXHUKE,

ObITy. DEPMEHTHI U UX OTJIMYUS OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.
IIpuMeHeHne KaTaIn3aTOPOB U
depmenTOB. Posb KaTanu3aTopos B
IPUPOJIE U IPOMBILUIEHHOM
npousBojcTBe. OOpaTUMOCTh
peakuuii. XuMHU4YECKOE paBHOBECUE
U €T0 CMELLEHUE N0 1EHCTBUEM
pa3Iu4HbIX (PaKTOPOB
(KOHIIEHTpalUs PeareHToB UK
IPOAYKTOB PEaKI1H, JaBICHUE,
TEMIIEpATypa) AJIs CO3/1aHus
ONTHUMAJIbHBIX YCIOBHIA
IIPOTEKAHUS XUMHUYECKUX
npoueccoB. IcTHHHBIE PaCTBOPBI.
Peakuuu B pactBOpax
anekTpoauToB. pH pacTBopa kak
M0Ka3aTeNb KUCIOTHOCTH CPEBI.
I'mnponns conelt. 3HaueHne
THIIPOJIN3a B OMOJIOTHYECKUX
0OMEHHBIX Ipoleccax.
OKHCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU B
IIPUPOJIE, IPON3BOACTBEHHBIX
npoleccax U )KU3HeIeITeIbHOCTH
opranu3MoB. CTeNeHb OKUCIIEHUS U
ee ompeieNieHue 1Mo Gpopmyie
coenuHeHusi. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
OxucauTens ¥ BOCCTAaHOBUTEIT.
OxucneHre 1 BOCCTAaHOBJIEHHE.
CocTtaBneHue ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBU-
TEbHBIX pEaKui METOIOM
DJIEKTPOHHOTO OallaHca.
OKHCIUTENBHO-
BOCCTAaHOBUTEIIbHBIE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJIIOB
[JIaBHBIX ¥ TOOOYHBIX MOArPYII
(Menp, J)KeIe30) ¥ HEeMETAIIIOB:

IJIOIA U COMPUKOCHOBEHUS BELIECTB.
[IpoBoaNTH, HAOIIOATH U OMIMCHIBATH
XUMUYECKHI SKCIIEPUMEHT C
TTOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMUU. XapaKTepUu30BaTh
KaTaJIn3aTOPhI M KaTaJIN3 KaK CIIOCOOBI
YIPaBJIEHUS! CKOPOCThIO XUMHUYECKOM
peakiuu. Ha ocHOBe MeXITpeAMETHBIX
CBsI3e ¢ OMOJOTrHel yCTaHaBINBATh
oO1iee, 0COOEHHOE U €IMHUYHOE IS
(hepMeHTOB, Kak OMOJTOTUYECKUX
KaTaJn3aTopoB. PackpbIBaTh UX pojb
B OpraHu3aluu KU3HU Ha 3eMJie, a
TaK)Ke B MMUIIEBOM U MEITUITMHCKON
npomsbliiieHHOCTH. [IpoBOAUTS,
HAOJII0IaTh U ONMCHIBATH XUMHYCCKUH
SKCIEPUMEHT C TOMOILBIO POJHOTO
SI3BIKA M SI3BIKA XMMUH.
XapakTepu3oBaTh COCTOSIHUSA
XUMHUYECKOTO PABHOBECHS U CTIOCOOBI
ero cMeuenus. [IpeackasbiBath
HaIpaBJieHUE CMEIIECHUS
XUMHUYECKOI0 PaBHOBECHUS NPHU
W3MEHEHUH yCJIOBUM MPOBEICHUS
o0paTUMOi XUMHUYECKOH peakuu.
AprymeHTHpoBaTh BHIOOP
ONTUMAJIbHBIX YCIOBUI

MIPOBEACHUS TEXHOJIOTUYECKOTO
nporuecca. Habnronats u onuceiBaTh
JEMOHCTPALMOHHBINA XUMUYECKUI
JKCIEPUMEHT. XapaKTepHu30BaTh
OKHCJIUTEILHO-BOCCTAHOBUTEIILHEIC
pEeaKIMM KaK MPOLECCHI, IPU KOTOPBIX
H3MEHSIOTCS CTEIICHH OKHUCIICHUS
atoMoB. CoctaBisATe ypaBHeHuss OBP
C TIOMOIIBIO METO/Ia AIEKTPOHHOTO
Oananca. [IpoBoauTh, HaOMIOAATH U
OTHMCHIBATh XUMHYECKUH IKCIIEPUMEHT
C IOMOIIBIO POAHOTO SI3bIKA U SI3bIKA
XUMUHU. XapaKTepU30BaTh dJIEKTPOJIN3
KaK OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIN MPOIIECC.
[Ipencka3piBaTh KaTOAHBIE U AHOAHbBIE
MPOIIECCHI U OTPAXKATh UX HA MHUChbME
JUISL pacIijlaBOB M BOAHBIX PACTBOPOB
JJIEKTPOJIUTOB. PackpbIBaTh
MPAKTUYECKOE 3HAUYCHHE DJICKTPOJIN3A.
O06001maTes 3HAHUS U JIENIaTh BBIBOJIEI
0 3aKOHOMEPHOCTSIX MOJIOKEHUS U
W3MEHEHHUI CBOMCTB METAILIOB B
nepuojax u rpynmnax [lepuoanueckoit
cucteMbl. XapakTepu3oBaTh 001I1e
XHMHYECKHE CBOMCTBA METAJIJIOB KaK
BOCCTAHOBUTEJIEH HA OCHOBE CTPOCHUS
HX aTOMOB M TIOJIOJKECHHS METaJIIOB B
3IEKTPOXUMUUYECKOM PSITY
HanpspkeHus. [IpoBouTh, HAOMIOAATh




BOJIOPO/1a, KHCIIOPO/a, TaJOT€HOB,
cepsl, a3ora, Gocdopa, yrieposa,
kpemHusi. Koppo3ust meranios:
BU/IbI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UH.
DIIEKTPOJIN3 PACTBOPOB U
pacmiaBoB. [Ipumenenue
AIIEKTPOJIN3A B IPOMBIIIJIEHHOCTH.
DJEeKTpOJIU3 PacCTBOPOB U
PacIUIaBOB AJIEKTPOJIUTOB HA
IIPUMEpE XJIOPUAA HATPHSL.
DIIEKTPOTUTHIECKOE

MIOJIyYEHUE AIIFOMUHHSL.
[IpakTrueckoe 3Ha4YECHHE
JIeKTpoJn3a. ['anpBaHOIIIACTHKA U
raJIbBaHOCTETUsl.

[TonsiTHEe O KOPPO3UK METAIIIOB KaK
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHLHOM
nporecce. CriocoObl 3alIUThI OT
Hee.

Konrponbnas padora 2 o Teme
«XUMHYECKUE PEAKIIAM

M OIIUCHIBATh XUMHUYECKUI
SKCIIEPUMEHT C TTOMOIIBIO POJTHOTO
SI3BIKA U SI3BIKA XUMUH.
XapakTepu3oBaTh U ONUCHIBATH
KOPPO3HUIO0 METAJIOB KakK
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHHEIN
MIPOLIECC ¥ CTIOCOOBI 3aIIUTHI
METAaJIIOB OT KOPPO3HH.

OnuceIBaTh J1€EMOHCTPALIMOHHBIN
XUMUYECKUNA IKCTICPUMEHT.
XapakTepu3oBath 00II1Ee XUMUIECKHIE
CBOMCTBA HEMETAJIOB, KaK
OKHUCJIUTEINICH 1 BOCCTAHOBUTENICH Ha
OCHOBE CTPOCHUS UX aTOMOB

Y TIOJIOKEHUSI HEMETAJUIOB B pALY
3IEKTPOOTPHUIIATEIIHHOCTH.
HaOmrogaTh 1 onuCHIBaThH
XUMUYECKHHA SKCTIEPUMEHT C
MIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMUHU. XapaKTepU30BaTh
TEHETUYECKYIO CBSI3b MEXK/Y KilaccaMu
OpPTraHUYECKUX U HEOPTAaHUIECKUX
COEIMHEHUI U OTpaXkaTh €€ Ha MUCbME
C IMMOMOIIILI0 0000IICHHOM 3aITHCH

K ENOYKHU IIEPEXOTOB>>.
KonkperusupoBaTh Takue 1EMOYKH
YPAaBHEHUSIMH XUMUYECKUX PEaKIIH

I'mama 3.
BemectBo
U UX
CBOICTBa

ITonosxeHne MeTajIoB B
Ilepuoanueckoit cucreme u
OCOOCHHOCTH CTPOEHHUS UX aTOMOB
U KPUCTAJUIOB; 00IHe PU3NISCKUE
CBOMCTBA METAJIJIOB (IIOBTOPEHUE).
OO0mue XUMHYSCKHE CBOMCTBA
METaJIOB, KAK BOCCTAHOBUTEJICH:
B3aUMOJEHCTBUE C HEMETaJlJlaMU
(ranoreHamu, cepoi, KUCIOPOIOM),
B3aUMOJEHCTBHE IISTOUYHBIX U
[IEI0YHO3EMEIIBHBIX METAIIIOB C
BOJOM.

CBOMCTBA, BRITEKAIOIINE U3
MOJIOKCHUS METAJIJIOB B
3IIEKTPOXUMHUYECKOM PAITY
HarpsiKeHus (B3auMOJIEUCTBUE C
pacTBOpaMu KHUCJIOT U

COJIeii), METaNIOTEPMHUSL.

O61ue crnocoOb! NOTyYEHHUS
MeTaJljIoB. XMMHYECKHE CBOMCTBA
HEMETAJIJIOB KaK OKHUCIIMTEIICH.
BzaumoneilicTBue ¢ MeTamiaMu,
BOJIOPOJIOM U JIPYTUMU
HeMmeTautamu. CBoOMCTBa
HEMETAaJIJIOB KaK BOCCTAaHOBUTEICH.
BzaumopeicTBue ¢ npoCTbIMU U
CJIOKHBEIMH BEIIIECTBAMU-
OKHCITUTEISIMU.

OO0mras xapakTepucTHKa rajJoreHOB.
IToHsTHE O TEHETUUECKOM CBSI3H.

O0001aTe 3HaHUS U AeJIaTh BHIBOIbI
0 3aKOHOMEPHOCTAX MOJIOKEHUS U
W3MEHEHUH CBOMCTB METAJJIOB B
nepuonax u rpynnax I[lepunoanueckoit
CHCTEMBI.

XapakTepu3oBaTh 001He
XAMUYECKHE CBOMCTBA METAJNIOB KaK
BOCCTAHOBUTEJIEH HA OCHOBE CTPOEHUS
HX aTOMOB M IIOJIOKEHHS METAJIOB B
3IEKTPOXUMUUYECKOM Py
HanpspkeHus. [IpoBoauTh, HaOMIOAATH
M ONHUCHIBATh XUMUYCCKHI
AKCTIEPUMEHT C TTOMOIIBIO POJTHOTO
SI3BIKA U SI3BIKA XUMUH.
XapakTepu30BaTh OOIINE XUMHUIECCKUE
CBOIICTBa HEMETAILJIOB, KaK
OKHCIIUTENICH M BOCCTAaHOBUTEJICH Ha
OCHOBE CTPOEHUS UX aTOMOB

Y TIOJIOKEHUSI HEMETAJIJIOB B PATY
3IEKTPOOTPULATEIHLHOCTH.
HaOumromaTh 1 OIUCHIBATE
XUMUYECKUHA SKCIIEPUMEHT C
TTOMOIIIBIO POJTHOTO SI3BIKA M SI3bIKA
XAMHH.

XapakTepu30BaTh KUCIOTHI B CBETE
TEOPHUH IEKTPOIUTUUECKOU
JIACCOITHAIINH.

Paznmnuyathb oO1ee, 0COOEHHOE U
€IUHUYHOE B CBOMCTBaX

A30THOM, KOHIICHTPUPOBAHHOMU
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OmnpeneneHne KUCIOT B CBETE
TEOPHH IIEKTPOIUTHIECKOU
mucconuanuu. Okpacka
WHJUKATOPOB B PACTBOPAX KUCIIOT.
OO0mue XuMHYECKHe CBOMCTBA
HEOPTraHUYECKHUX U

OpPTaHUYECKUX KUCIIOT B CBETE
MOJICKYJISIPHBIX U HOHHBIX
MpEeJICTaBICHUI: B3aUMOJICHCTBHE C
MeTaJulaMH, OKCHIaMH U
TUAPOKCUIAMH METAIIOB, COJISIMH.
VY ciioBust BO3MOKHOCTH
MIPOTEKAHUs PEaKLNi MEXKTY
anekTponuTamu. Cnenuduueckue
CBOICTBA a30THOIA,
KOHIIEHTPUPOBAHHOW CEPHOU U
MYypPaBbUHOM KUCJIOT.
OrnpezenieHrie OCHOBAHUM B CBETE
TEOPHUH IEKTPOIUTHUECKOM
nuccormaiuu. Okpacka
WHJUKATOPOB B pacTBOpax
mienoveit. Kinaccuduxarus
OCHOBaHUU 1O NMPU3HAKAM
pacTBOPUMOCTH B BOJIC, HATTUYHS B
COCTaB€ aTOMOB KHCJIOPO/A.
OO0mre XUMHYECKUE CBOMCTBA
1IeJ104ei, HepacTBOPUMBIX
OCHOBAHMI: B3aUMOJICHCTBUE C
KHCIJIOTaMU, KUCITOTHBIMU
OKCHJIaMH, coJIIMH. Paznoxenne
HEpPacTBOPUMBIX OCHOBAHHIA.
Bs3auMoelicTBHE 1I€1049EH C
OpPraHUYECKUMH COETUHEHUSIMHU
(penosom, kKapOOHOBBHIMU
kucioramu). CBorcTBa
OECKHUCITIOPOIHBIX OCHOBAHUH:
aMMHaKa U aMUHOB B CPaBHEHUHU.
OnpenenieHre coyieil B CBETe
TEOPHH IEKTPOIUTHUECKOU
nuccormanuu. Knaccudukanus
COJIEN: CpEeHUE, KUCIIBIE,
ocHOBHBIE. O0ITNE XUMUYECKHE
CBOICTBA COJIEN: B3aUMOJIEVCTBUE C
KHCIIOTaMHU, I1eJI0YaMH, METaJlJIaMu
U COJISIMU. DJIEKTPOXUMUYECKUM
PAI HAIIPSIKEHUN METalIOB

U €T0 UCTIOIb30BAHUE IS
XapaKTEePUCTUKU
BOCCTaHOBUTEJBHBIX

cBOMCTB MeTaioB. CBOMCTBA
KUCIBIX conel. [TpeacraBurenu
coJiel M UX 3HaueHHe: KapOoHaT
Kanbus, oprodocdar kanpius.
KauecTBeHHbIE peakiuu Ha
XJOpHUA-, CyibdaT- U KapOoHaT-
AQHUOHBI, KATUOH aMMOHHSI,
katroHsbl xxenesa (1) u xenesa (I11).

CEpHOM U MypPaBbUHOM KHUCIIOT.
[IpoBoaNTH, HAOIIOATH U OIMCHIBATH
XUMUYECKHI SKCIIEPUMEHT C
TIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMUU. XapaKTepU30BaTh OCHOBAHUS
B CBETE TEOPUU IEKTPOIUTUIECKON
nucconuanuu. Paznuuate obiiee,
0COOEHHOE M €IMHIUYHOE B CBOMCTBAX
THIPOKCHUIOB U OECKHCIOPOIHBIX
ocHoBaHuii. [IpoBoauTh, HAOMIOAATH U
OMUCHIBATh XUMHUUECKUHN IKCIIEPUMEHT
C TIOMOIIBIO POAHOTO SI3bIKA U SI3bIKA
XUMUHU.

XapakTepru3oBaTh COJIU B CBETE
TEOPHUHU IEKTPOIUTUYECKOU
nucconuanuu. Pasnnyars oolee,
0COOCHHOE M €IMHUYHOE B CBOMCTBAX
CPEIHUX U KUCIBIX COJIEH.
[IpoBoauTh, HAOIIOIATH U OMTUCHIBATH
XUMUYECKHHA SKCTIEPUMEHT C
MIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA
XUMUHU.

XapakTepu3oBaTh F'€HETUYECKYIO
CBSI3b MEXIY KJIACCAMH OPTaHHMYECKUX
Y HEOPTraHWYECKUX COCAUHEHUN 1
OTpaXkaTh €€ Ha MUChME C TTOMOIIIBIO
00001IeHHOH 3aMuch

«IIETIOYKH TIEPEXO0I0BY.
KonkpetusupoBaTh Takue LEMOYKU
YpaBHEHUSMH XUMHUYECKUX PEAKIIHMA




['eneTnueckuii psax MeTaia u
HemeTtaia. OcoOEHHOCTH
TEHETHUYECKOTO pAJa
Y TEHETUYECKOU CBS3U B
OpPraHMYECKON XUMHHU.
B3anMoCBsI3b HEOPraHUYECKUX U
OpPraHMYECKUX BEILECTB.
[TpakTnueckas pabora 2. Pemienue
JKCIIEPUMEHTAIBHBIX 3aa4 10
TeMe «MeTaibn.

[TpakTuueckas padora 3. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a/1a4 10
teme «Hemeramib.
[TpakTuueckas pabora 4
KauecTBeHHBIE peaKkIUK HA
HEOPraHWYECKHE BEIIECTBA U HOHBI
[TpakTuueckas padora 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a1a4 10
TeMe «['eHeTnueckas cBA3b MEKIY
KJIACCAaMM  HEOPraHMYECKUX
COCIMHEHUIN.

Kontponbhas pabora Ne3 no teme
«BemecTBo U uX CBOUCTBA»

Tabunna KaJdeHIapHO — TeMAaTHYeCKOI0 IVIAHHPOBAHUS YPOKOB Yy4eOHOro npeaMera « XuMHsD)

B 10 kiacce

No No Tema ypoka K- Jlarta
YpOKa | TeMbI BO ITo ITo
yac wiany | dakry
BBenenue 24

1 1 [Tpeamet opranndeckoi xumun. OpraHuYecKre BelecTBa. 1

2 2 Teopust CTpoeHUsT OpPraHUYECKUX COEIUHEHUH. 1

I'nasal. Y1yieBog0pOAbI M MX NPHUPO/IHbIE HCTOUHUKH 9y

4 1 IIpuponnslii ra3. AnKaHsl. 1
JunarnocTuka .

5 2 AJNKeHbl. DTHIIEH. 1

6 3 Anxkaguensl. Kayuyku 1

7 4 AnkuHbl. ALCTUIICH. 1

8 5 Apensbl. benzoun. 1

9 6 HedTb 1 cioco0bl ee epepaboTKu 1

7 [MpakTrueckas padora Nel. «KoHCTpyHpoBaHHe MapoCTEP>KHEBBIX 1

MoJieJiel MOJICKYJI OPraHHYECKUX BEIIECTBY.

10 8 O0600mmenne Nel, cucremarn3anys 1 KOppeKIHs 3HaHUH, yMEHUH U 1
HaBBIKOB OOYYAIOIMIMXCS IO TEME IT0 TeME « Y TJIEBOJOPOJIBI M UX
TIPUPOJIHBIE MCTOYHUKN

11 9 Konrponsnas padora Nel «YrieBomopos! M MX IPUPOAHBIE 1
HCTOYHHKH

I'naBa 2. Kucjopoacoaep:kamniye coelMHeHNs M X HAXOKAeHUE B JKMBOM 104

npupojae

12 1 EnMHCTBO XMMHUYECKOH OpraHM3aIliy B KHUBBIX opranuzMax. Croupter. | 1

13 2 DeHo. 1

14 3 Anpperuns! 1 keToHbl. Kiaccudukanus n HOMeHKIaTypa 1
OpraHUYECKUX COCIUHEHUM

15 4 KapOoHOBBIE KHCIOTHI 1

16 5 Crnoxwnsle 3¢upsl u xupsl. Kupel. Meuta. Kiaccudukanms u 1
HOMEHKJIATypa OPraHMYeCKUX COSJAMHECHUI.

17 6 YraeBoasl. MoHOCaxapuabl. 1

18 7 Jucaxapuasl 1 nonucaxapuisl. 1

19 8 Ipaktryeckas pabora 2 «CBOHCTBA OTHOATOMHBIX H MHOI'OATOMHBIX 1
CIIMPTOBY»

20 9 00001eHne Ne2, cucremarn3aliys ¥ KOppeKIys 3HaHUH, YMEHUH U 1




HaBBbIKOB O6yanOHII/IXCSI 10 TEMCEC 110 TCMEC «KI/ICJ'IOpOI[COIlep)KaHII/Ie
COCOMHCHUA U UX HAXO0XICHUC B JKHBOI IIpupoac»

21 10 KontponsHas pabora Ne 2 «Kuciaopoacoaepkaiue COCIUHCHHAS U HX 1
HAaXOXKACHHE B )KUBOH IIPUPOIE»

I'naBa 3. A3oTcoaepskaniie coeTMHEHHs] M UX HAXO0K/AeHHe B )KUBOI npupoae 74

22 1 [onsiTue 06 aMHHaX. AHMIIMH Kak OpraHMYecKoe OCHOBAHHME. 1

23 2 AmuHokucnotel. benku. 1

24 3 HyxknenHoBbIe KUCTOTHI 1

25 4 [Mpaktrueckas padoTa 3. PelieHne sKCriepuMEHTaTbHBIX 1
3aaa4 Ha paCliO3HaBaHUC OPraHMYCCKHUX BCIUICCTB.

26 5 [paktrueckas pabota 4. Perenue sKkcniepuMeHTaNbHbIX | 1
3aJa4 110 TeEME «["eneTnueckas cBsI3b MCXKIY KilacCaMu
OpTraHU4YCCKUX COCﬂHHCHHﬁ)).

27 6 O060061ieHre Ne3, cucremarn3alys 1 KOPPEKIHsl 3HAaHUH, yMEHHN U 1
HaBBIKOB O0Y4Yaromuxcst Mo TeMe 110 TEME <<A30Tcoz[ep>1<amne
OpTraHn4YCCKUC COCANMHCHUA U UX ITPUPOAHBIC HCTOUHUKHN»

28 7 KonTponbHas pabora 3 «A3orcoaepskamniue opranndeckue | 1
COCAUHCHUA U UX MPUPOAHBIC UICTOYHHUKHN»

I'naBa 4. XumMus 1 KU3Hb 64

29 1 HckyccrBennsle momuMepsl. CHHTETHUECKUE ITOJTMMEPHI 1

30 2 [Mpaktrueckoe 3ausitue Ne2 «Pacro3HaBaHUe MIACTMACCOBBIX 1
BOJIOKOH»

31 3 HToroBas KOHTpOJIbHAs paboTa 1

32 4 Cemunap «PepmenTtsl. Buramunbl. ['opMonsl. JIekapcTBay 1

33 5 CeMuHap «XUMHS U CETECKOE XO3IHCTBO. XUMUS B CTPOUTEIHCTBEY, 1
«XUMHS U IKOJIOTUsI»

34 6 IToBTOpEHUE 1

Tabuuna KajaeHIapHO — TeMAaTHYeCKOI0 IVIAHNPOBAHUS YPOKOB Yy4eOHOro npeaMera « XUMHD)
B 11 kiacce
Ne Ne Tema ypoka Konm. [Hara
YpOKa | TeMBI qac
ITo ITo
wiany | dakry
I'naBa 1. CTpoeHue BelllecTBa 134

1 1 OCHOBHBIE CBEJICHUS O CTPOEHUH aToMa 1

2 2 Ilepronuyeckuil 3aKOH U CTPOEHHE aTOMa 1

3 3 VonHas xumu4eckas cBsizb 1

4 4 KoBaneHnTHas Xummuueckas cBs3b 1

5 5 Meraumueckas cBsi3b. BogopoaHas XuMuueckasi CBsi3b 1

6 6 IMomumepsr 1

7 7 I"a3000pa3HbIc BelecTBa 1

8 8 JKunkue BeniecTsa. 1

9 9 TBep/pIe BelecTBa. 1

10 10 JlicniepcHbIe CHCTEMBI. 1

11 11 Cocras BemectBa. CmecH. 1

12 12 [Mpaktrueckas padora Ne 1 Tlomyuyenue, cobupanue u 1

pacrio3HaBaHue ra3o0B: BOAOPO/a, KUCIOPOo/ia, YIIIEKUCIIOro rasa,
aMMHaKa, TUIICHA, AlCTUIICHA.

13 13 Konrponshas padora Nel «CrpoeHue BenecTay 1

I'naBa 2. XuMunyeckue peakuuu 8u
14 1 [Monsatne o xumrdeckor peaknuu. Peakium, uaymue 0e3 N3MECHEHUS 1
COCTaBa BELICCTBA.
15 2 Knaccudukanms XuMudecknx peakiui, MpoTEKaoInX C 1
M3MEHECHHEM COCTaBa BELIECTB.
16 3 CKOpOCTh XMMHUYECKON PeaKIIUK 1
17 4 OO0paTIMOCTb XUMHUYECKOH peaknnu. XUMHIECKOe PaBHOBECHE H 1
CIIOCOOBI €r0 CMEIIEHNS

18 5 PoItb BOJTBI B XUMHYECKHX PEAKITHSIX. 1

19 6 T'uaponus 1

20 7 OKHCIHUTENBHO — BOCCTAHOBUTENBHBIE PEaKLUU. DICKTPOJIU3. 1

21 8 Konrponbhas padora Ne2 «XuMHUECKHE PeaKIun» 1




I'naBa 3. BemecTBa 1 X CBOliCcTBa
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22 1 Mertasl 1
23 2 [MpakTrueckas padora 2. Pemenne skcrepruMeHTaNbHBIX 33/1a4 1O 1
Teme «MeTtauib.
24 3 Hemerasusl 1
25 4 [MpakTnueckas padora 3. Pemenne skcriepuMeHTaNBHBIX 33/1a4 10 1
teme «Hemeramisy.
26 5 Kucnorst 1
27 6 OcHoBaHus 1
28 7 Conu 1
29 8 [MpakTrueckas padora 4. KauecTBeHHbIE peakIMy Ha
HEOpPTraHWYECKHE BEIECTBA H HOHEI
30 9 ['eHeTHYecKas CBA3b MEXAY KITaCCaMH HEOPTaHHYECKHX U
OpraHNYeCKUX COCANHEHHI 1
31 10 [Ipaktryeckas padora 5. Pemenne sxcriepuMeHTaIBHBIX 33724 110
TeMe «['eHeTnueckas CBiI3b MKy KJlacCaMi  HEOPTaHWYECKHX
COEJIMHEHUIY.
32 11 KonrponbHas padora Ne3 o teme «BeliecTBo U MX CBOWCTBaY 1
33 12 HWrorosas padota 3a kypc 11 kiacca. Tect 1
34 13 [ToBTOpEHUE 1
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