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IHosicHuTEeALHAA 3aNIUCKA.

Pabouass mporpamMmma 1Mo XMMHHM PaCKpbIBAET COJEpkKaHUE OOyUEeHHUS XUMHH
ygamuxcsi 10—11 kmaccoB o01meo0pa3oBaTeIbHBIX OpPraHU3aluid Ha YriayOJICHHOM
ypoBHe. IIporpamMma cocrtaBieHa Ha ocHOBe DyHIAAMEHTAIBHOrO sijpa COACp>KaHUs
obmero oOpa3oBaHusi, TpeOOBaHMII K  pe3yJbTaTaM  OCBOCHUS  OCHOBHOM
oOpaszoBaTrenbHON  MpOTpaMMBl  cpefaHero  (mojaHoro)  obmero  oOpa3oBaHWS,
npeacTaBieHHbIX B dDenepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM CTaHIapTe
cpenHero (moysHOro) oO0ImIero oOpa3oBaHMs W MPUMEPHOM MIpPOrpaMMbl MO XHUMHUU
cpeaHero (IoJIHOro) od1ero oopa3oBaHusl.

Conepxanue o0OydeHHs] peaiM30BaHO B Y4YEOHHMKAX XHMMHH, BBITYIIEHHBIX
U31aTeILCTBOM «JIpodar:

— Epemun B. B., Ky3bmenko H. E., Tepenun B. U., /Ipo3aos A. A., JIlynun B. B.
Xumus 10 kiace (yriry0JeHHbIN YPOBEHbD);

— Epemun B. B., Ky3smenko H. E., Jlpo3nos A. A., Jlyaun B. B. Xumus 11 kmace
(yriiyOJIeHHBI YPOBEHb ).

[Iporpamma peanusyer oOuue Lead cpeaHero (MmoJHOro) oOuiero oOpa3oBaHUf,
aBTOPCKHUE UCH PA3BUBAIOIIETO, COBPEMEHHOTO, HAYYHO 0OOCHOBAHHOTO Kypca XUMUH,
BHYTPUIIPEIMETHBIE M  MEXNpeaMeTHble cBsi3u. [IporpamMma mpegycMmarpuBaet
dbopMHpOBaHWE YHHBEPCAIBHBIX  YYCOHBIX  JIEHCTBHHA  ydYalIUXCS, ITO3BOJISICT
OCYIIECTBIISITh CUCTEMHO-/IESITEIbHOCTHBIN U MPAKTUKO-OPUEHTUPOBAHHBINA MOAXO/bI B
00y4YeHUH.

[Iporpamma cOCTOUT U3 CIAEAYIOMIUX PA3CIIOB.

1. IloscHurenvHas 3anucka. B Hell KOHKpETH3UPYIOTCS OOIIME 1€ CPEIHETO
(mostHOTO) OOIIEro 0oOpa3oBaHMsI C y4eToM crnermudukud npeamera «Xumuss». Llemn
M3Y4YCHUS XHWMHH TPEACTaBICHBI B BHJE Pa3BEPHYTOTO OMHUCAHUS JIMYHOCTHBIX,
METalpeAMETHBIX M TPEIAMETHBIX PE3YJIbTATOB JCATEIBHOCTH 00pa30BaTEIHLHOTO
YUpEKJICHUST 001ero oOpa3oBaHUs MO OOYyYEHUIO MIKOJBHUKOB. IIpenmeTHbIe
pe3ynbTaThl 0003HAYEHBI B COOTBETCTBUU C OCHOBHBIMH Cc(epaMu dYelnoBEeUECKOU
JeSITeTbHOCTH: TTI03HABATENLHOM, [ICHHOCTHO-OPUEHTAIIMOHHOM, TPYAOBOM, (U3HUECKOM,
ACTETUYECKOM.

2. Pesynbrarhl OCBOEHUSI Kypca XUMHUU — JIMYHOCTHBIC, METAalpeIMETHbIE U
MpEeAMETHBIC.

3. Conmepxanue cpegHero (MosHOro) oOmiero oOpa3oBaHMsl MO XUMHUU Ha
yrayOJIEHHOM YpPOBHE, peaju3yeMoe ¢ TOMOIIbI0 JIMHUW Y4Ye€OHUKOB, KOTOpPOE
KOHKPETH3UPYET COJep)KaHWE XHMMHUYECKOTO OOpa3oBaHMsl, TMPEACTABICHHOE B
dyHIaMEHTAIILHOM sIZIpe cojiepkanus oomero oopazoBanus. [Ipu orbope conepkanus
VYHTHIBAJIOCh, YTO 3HAYUTEIIbHAS YacTh XUMHUYCCKUX 3HAHWH, TPEICTABIICHHBIX B
dyHIaMEHTAIILHOM SApEe, OCBOCHA IKOJLHUKAMHU B OCHOBHOH IITKOJIC.

4. TemaTudeckoe MIaHUPOBAHUE TI0 KJIaccaM U pasjieiaM yaeOHrKa. ITO Ceayromas
CTYIICHb KOHKPETH3aIlMM  COJCpKaHUS XUMHYCCKOTO  00pa3oBaHHUsS, KOTOpPOE
MIPE/ICTABJICHO Ha YTIIyOJIeHHOM ypoBHE. [IpeMeTHbIe 11eT1 U TITIaHUPYEMBIE PE3yJIbTaThI
OoOy4eHHs] KOHKPETH3WPOBAHBI JO YPOBHS OCHOBHBIX BHJIOB YYEOHBIX JCUCTBHIM
YYaIUXCs, ONMUCAaHHBIX B TepmuHax «lIporpamMmmbel (opMupoBaHHS W Pa3BUTHS
YHUBEPCAIBHBIX yUEOHBIX AeHCTBUi». [IpyM M3ydeHUU XUMHUHM BEAYIIYIO POJb UTPaeT
MMO3HABaTeNIbHAs JCATCIBHOCTh, TOJTOMY OCHOBHBIC BHBI YYCOHOW ESITCIBHOCTH
YYAIIUXCS HA YPOBHE Y4YEOHBIX NEUCTBUI BKIIOYAIOT YMEHHS OBIIQJIEeBaTh METOJaMU
HAy4YHOTO TIO3HAHUS, XapaKTEPHU30BaTh, OOBSICHATH, KIACCU(DHUIIMPOBATH, BBIMOIHATH
XUMUYECKUH OJKCIepUMEHT U T. A. Kpome Toro, TemMaTuyeckoe IUIAHMPOBAHUE
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NpelycCMaTpUBaeT BBIJCICHUE JTAoB OOYYEHUS, CTPYKTypUpPOBAHHE Yy4E€OHOIO
MaTepuasa ¢ yuieTOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, IOTUKH y4eOHOTO
Ipouecca U BO3PacTHBIX 0COOEHHOCTEN 00yUaeMbIX.

Llenu n3ydyeHuss XUMHH B cpeHel (MOJTHOM) KOoJIe

1. @OpMUPOBAHNE YMEHUS BUAETh U IOHUMATh LIEHHOCTh 00pa30BaHus, 3HAUMMOCTb
XUMHUYECKOTO 3HAHUS JJIS1 KaXJI0T0 YeJI0BeKa, HE3aBUCHUMO OT €ro mpoeCcCHOHATBLHON
NEeATENBHOCTH;

2. @opMUpOBaHHE YMEHHUS pa3inuaTh (DaKTbl U OIEHKH, CPaBHUBATH OLICHOYHBIC
BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLEHOK U CBS3b KPUTEPHUEB C ONPEAEIECHHOMN
CUCTEMOM IIEeHHOCTEH, (pOopMynrpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

3. @opMUpOBaHUE LEIOCTHOTO MPEACTABICHUS] O MUPE U POJIU XHUMHUH B CO3JaHUU
COBPEMEHHOM €CTECTBEHHOHAayYHON KapTHHBI MHpPA; YMEHHUS OOBSACHATH OOBEKTHI U
MPOLIECCHl OKPY>KArOUIEH JIEeHCTBUTENBHOCTH (IIPUPOJHON, COLMAIBHOM, KYJIbTYpHOM,
TEXHUYECKOU CPe/Ibl), UCIONIB3Ysl 11l ’TOTO XUMHUYECKHE 3HAHUS;

4. IlpuobpereHne omnbpiTa pa3HOOOPA3HOW JEATENbHOCTH, OIBITA TO3HAHUSA U
CaMOMNO3HAHUS; KIIOYEBBIX HABBIKOB, HUMEIOIIUX YHHMBEPCAIbHOE 3HAUYECHHE IS
pa3IMYHBIX BHUJOB JEATEIBHOCTU (HABBIKOB pELICHMs MPOOJIEM, NMPUHATHUS PELIEHU,
NoMCKa, aHajau3a U oO0paboTku HMH(OpMALMK, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB
U3MEPEHUI, HABBIKOB COTPYJHHMYECTBA, HABBIKOB 0€30MacHOr0 OOpalleHus C
BEILIECTBAMH B MIOBCEIHEBHOW KU3HH).

Pe3ynbTaTrhl 00y4eHHs U OCBOCHHUS COAEPKAHUSA KYypPCa XMMHUH

JleaTenbHOCTh 00pa30BaTEIBLHOIO YUPEKICHUS 00111eT0 00pa30BaHUs B 00yUYECHUH
XUMHUHU B CpeJIHEH (ITOTHOM) 0011l 1IKOoJIe HapaBiieHa Ha JOCTIKEHUE 00yJYartoIUMUCs
CIEAYIOUIUX PE3yJIbTaTOB:

e JIM4HOCTHBIX:

1) B IICHHOCTHO-OPHUEHTAIIMOHHOW c(epe — YyBCTBO TOPAOCTH 3a POCCUUCKYIO
XUMUYECKYI0 HayKy, T'yMaHHU3M, LEJICYCTPEMIIEHHOCTb, BOCIMTAHUE OTBETCTBEHHOI'O
OTHOILIEHUSI K TPHUPOJIC, OCO3HAHHE HEOOXOAMMOCTH 3alUTHI OKPYKAIOIIEH Cpeabl,
CTpPEMJICHHE K 37J0POBOMY 00pa3y KU3HH;

2) B TPYyIOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JajbHEHIeiH
o0OpazoBaTeabpHON MM TPO(PECCHOHATEHON TPACKTOPHUU;
3) B TIIO3HABATENbHOW (KOTHUTMBHOW, WHTEIUICKTyaJllbHOW) cdepe — yMeHue

YIIPaBJISATh CBOEH MO3HABATEIBHOU €S TEIBHOCTHIO.

e MeranpeaMeTHbIX:

1) UCIIOJIb30BAHME YMEHUM MW HABBIKOB PA3JIMYHBIX BHUJOB I[103HABATEIbHOU
NEATeIbHOCTH,  NPUMEHEHMM  OCHOBHBIX  METOJIOB  MO3HAaHUS  (CHCTEMHO-
MH)OPMAIIMOHHBIM aHAJIW3, MOJEIUPOBAHUE) IS M3YYCHHS PA3IUYHBIX CTOPOH
OKPYXKarUIEH IEMCTBUTEIBHOCTH;

2) UCIIOJIb30BAaHUE OCHOBHBIX HWHTEUICKTYyalbHBIX oOmepanuid: (opMylIrpoBaHue
TUIO0TE3, aHAIW3 W CHUHTE3, CpaBHEHHE, 0000IeHWe, CHUCTEeMaTh3allus, BBISBICHUE
MIPUYUHHO-CJIEJCTBEHHBIX CBS3€H, TOMCK aHAJIOTOB;

3) yMEHUE TEHEpPUpOBaTh MJEH U OMNPEACNATh CPEJCTBa, HEOOXOIWMBIC ISl UX
pean3annuy;

4) yMEHHE OIpeNesaTh LeId W 3aJaud  JIeITeJIbHOCTH, BBIOMpPATh CpENCTBa
pealn3anuu Uejid U NPUMEHSTh UX HA IPAKTHUKE;



5) MCIOJIb30BaHUE PA3IUYHBIX HMCTOYHUKOB IS TIOJYYCHHS] XUMHUYECKOUN
uH(opMaIuy, TOHUMAHUE 3aBUCHMOCTH COJAEpX)aHUS © (OPMBI TPEACTABICHUS
uH(OpMaIMK OT 11eJIe KOMMYHHUKAIIMY U aJipecara.

e IlpeamerHbIx:

Ha yIJy0JIeHHOM ypPOBHe:

6 no3zHasamesibHoll cghepe:

1) JaBaTh ONpESICHUS U3YYCHHBIX MOHITHIA;

2) OMHCHIBATH JEMOHCTPAIMOHHBIC M CAMOCTOSTEIILHO MPOBEACHHBIC YKCIIEPUMEHTHI,
UCIIOIB3YS JIJISl ’TOTO €CTECTBEHHBIN (PYCCKUM, POJTHOMN) SI3BIK U S3BIK XUMUU;

3) OOBSCHITH CTPOCHHE U CBOWCTBA HW3YYEHHBIX KJIACCOB HEOPTaHUYECKHX W
OpTraHUYECKUX COCTMHEHUM;

4) KJIaccUu(PUITUPOBATH U3YyUEHHBIE OOBEKTHI U SIBJICHHUS;

5) HaOMIOAaTh JACMOHCTPUPYEMBIE M  CAMOCTOSTEIBHO TIPOBOJUMBIC  OIIBITHI,
XUMUYCCKUE PEaKIIUU, TPOTEKAIOITUE B IPUPOC U B OBITY;

6) HCCIIEIOBAaTh CBOMCTBA HEOPTaHUYECKUX M OPTaHUYECKHUX BEIIECTB, OMPEACISIThH
WX IPUHAJJICKHOCTh K OCHOBHBIM KJIacCaM COEUHEHMUI;

7) 0000marh 3HAHUSI M JieJlaTb OOOCHOBAaHHBIE BBIBOJALI O 3aKOHOMEPHOCTSIX
W3MEHEHHS CBOICTB BEILECTB;

8) CTPYKTYpHPOBaTh yUeOHYIO HH(POpMAIIHIO;

9) HHTEPNPETUPOBATH HHMOpPMAINIO, TOJYYEHHYIO U3 JPYrUX HCTOYHUKOB,
OIICHUBATh €€ HAYYHYIO JOCTOBEPHOCT;

10) OOBSACHATH 3aKOHOMEPHOCTH MIPOTEKAHUS XUMHYECCKUX PEAKIIHH, POTHO3UPOBATH
BO3MOXXHOCTh MX IPOTEKAaHHMS HAa OCHOBE 3HAHUW O CTPOCHUHU BEIIECTBA M 3aKOHOB
TEPMOJIMHAMHUKY;

11) OOBSACHATH CTPOECHHE aTOMOB 3JeMeHTOB [—IV mnepuoma ¢ ucnonb3zoBaHUEM
AJICKTPOHHBIX KOH(MUTYpaIuii aTOMOB;

12) MOJEIUPOBAThH CTPOCHUE MPOCTEUIIINX MOJIEKYJT HEOPTaHUYECKUX U OPTAaHUYECKUX
BEIIIECTB, KPUCTAILIOB;

13) TIPOBOJIMTH PACUETHI 110 XUMUYECKUM (DOPMYIIaM U ypaBHEHUSIM;

14) XapaKTEepPU30BaTh N3yUYCHHBIC TCOPHH;

15) CaMOCTOSITENIbHO J00BIBaTh HOBOE /JIA €05 XMMUYECKOE 3HAHUE, UCTIONB3YS IS
ATOTO JOCTYIMHBIE HCTOUYHUKH MH(POpMAITIH;

6 UECHHOCHIHO-0PUECHMAYUOHHOIL chepe:

IIPOTHO3UPOBATh, AHAJU3UPOBATh W OIEHHUBATH IIOCICACTBHS IS OKpPYKaroIIeh
cpeabl OBITOBOM U TMPOW3ZBOACTBEHHOW JACSATEILHOCTH YEJIOBEKa, CBA3AHHOW C
nepepadOTKOM BEIECTB;

6 mpyooeoil cehepe:

CaMOCTOSITEJIbHO IJIAHUPOBATh M MPOBOJIUTh XUMUYECKUI IKCIIEPUMEHT, COOJIrOAas
nmpaBuia 6e30MmacHoi pabOThI ¢ BEIIECTBAMH U JTAOOPATOPHBIM 000pYA0BaHUEM;

6 chepe ocHoe 6ezonacHocmu HcU3HeOeAmeabHOCHU .

OKa3bIBaTh TIEPBYIO IIOMOIIb TPU OTPABJICHHUSAX, OXOTax W JPYyTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U JIA0OPATOPHBIM 00OPYA0BAHUEM.

Kputepun OLEHKM IPEAMETHBIX, METAIPEAMETHBIX W JIMYHOCTHBIX PE3YJIbTATOB.
JlocTkeHrue JIMYHOCTHBIX PE3YJIbTATOB OLIEHWBAETCS HA KAYECTBEHHOM ypoBHE (0e3
orMmeTkH). CHOPpMUPOBAHHOCTh METANPEAMETHBIX U MIPEIMETHBIX YMEHHUI OLIEHUBACTCS
B 0aJutax 1o pe3ysibTraTtaM TeKYIIETro, TEeMaTHY€CKOT0 U UTOTOBOTO KOHTPOJIS, a TAKXKE MO
pe3yabTaTaM BBIIIOJIHEHUS! KOHTPOJIbHBIX, IPAKTHYECKUX U Ta0OPATOPHBIX paldoT.
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Conep:kanue, peajusyeMoe ¢ IOMOIIbIO JMHNH Yy4eOHMKOB 10—11 kiaccsl.
¥Yriy0JieHHblii YPOBEHb
10 kaacce
(4 4 B Henemto, Bcero 136 4)

Nzyuenue temol 1 «IloBTOpeHue u yriryosieHne 3HaHU MEPEHEeCeHO Ha KOHEI]
o0yuenus 10 knacca, 1151 OCYIIECTBICHUS MPEEMCTBEHHOCTH MEXK1y KypcaMu
xumun YMK Kysznenooit H.E. 8-9 knacca u YMK Epemuna B.B. 10-11 kiacca.

Pasznen 1. OcHOBHBIEC IOHATHS OPraHUYECKOH XUMHMHU

[Ipenmer oprannyeckoit xumMuu. (OCOOEHHOCTH OPraHUYECKUX BELIECTB.
3HaueHHe OpraHuyeckol XuMuu. [IpuymHBI MHOroOOpa3us OPraHUYECKHX BEIECTB.
VYriepoaHblii CKENET, €ro TUIbI: HUKIWYECKUE, auukindeckue. KapOouukinndeckue u
IETEPOLUKINYECKIE CKENEeThl. BUIBI CBS3€M B MOJIEKyJIaX OPraHUYECKHUX BEIECTB:
OJIMHApHBIC, IBOWHBIE, TPOMHBIC. I3MEHEHNE SHEPTUH CBA3EH MEX/y ATOMaMHU yIJIepoaa
IIPY YBEJIIMYEHUH KPATHOCTH CBsI3U. HachllieHHbIE M HEHACKIIIEHHBIE COCTMHEHHS.

DNEeKTPOHHOE CTPOCHHE M XUMHUYECKHUE CBSI3W aToma yriepojaa. ['mbpuamzanms
opOuTanei, ee TUIIBLI JJI OPraHMYeCcKuX coenuHeHuit: sp?, sp?, sp. O6pazoBanue G- U -
CBSI3€M B MOJIEKYJIAX OPTAHUYECKUX COEAUHEHH.

OCHOBHBIE TOJIO)KEHUSI CTPYKTYPHOM TEOPUM OPraHUYECKUX COCIUHEHUM.
Xumnueckoe ctpoeHue. CtpykrypHas gopmyna. CTpyKTypHass U MPOCTPAHCTBEHHAS
n3omepus. M3omepus yriaepomgHoro ckenera. M3omepus mnonoxkeHus. MexkiiaccoBas
n3oMmepusi. Buapl nmpoctpaHCTBEHHOW m3oMepuu. Ontudeckas ndomepus. ONTHYECKHE
AHTUNO/ABL. XUPAJIbHOCTh. XHUPAIbHBIE M axWpajbHbIE MOJIEKYJbI. ['eomeTpuueckas
uzoMepus (yuc-, mpaunc-uzomepusi). ['omonorus. 'omonoru. ['loMmonoruveckas pa3HocCTb.
['omonornueckue psiabl.

OnexTponHbIe 3G PekThl. CrocoObI 3anuceii peakiuii B opranndeckoi xumuu. Cxema
U ypaBHEHHUE. Y cIoBUS MpoBeaeHus peakuuii. Kimaccudukamms peakiuii opraHmuecKux
BEILIECTB M0 CTPYKTYPHOMY INPU3HAKY: 3aMELICHHUE, NPUCOCIWHEHUE, OTIICTUICHUE.
Mexanusmbl peakiuii. CrocoObl pa3pbiBa CBA3U  yriepoj-yriepon. CBoOOHBIC
paauKabl, HyKJI€O(MUIbI U AIEKTPODUIIBI.

Knaccudukanust opranudeckux BemecTB W peakuuid. OCHOBHBIE — KJIAcChl
opraHu4eckux coenuHeHuit. Kraccudukaruss OpraHuYecKUX COCAMHEHHH  TI0
(GYHKIIMOHATBHBIM ~ TPYyIIaM. OJEKTPOHHOE CTPOCHUE OpPraHMYEeCKHUX BEIECTB.
B3anMHoe BiusiHUE aTOMOB U TPYIIT aTOMOB. HAYKTUBHBIN U Me30MEpHBIN 3(DPEeKTHI.
[IpencraBienne o pezoHance. HoMeHknaTypa opraHn4ecKrx BemecTs. MexIyHapoaHas
(cucteMatnueckas) HOMEHKJATypa OpPTraHMYECKUX  BEIHIECTB, €€  IPUHIIUIIBL.
PanmonanbHast HomeHknatypa. OKMCIEHHE U BOCCTAHOBJICHUE B OPraHUYE€CKOW XUMUHU.

JeMoncTpanuu. 1. Moenu opraHM4ecKuX MOJIEKYI.

Paznen 2. YrieBoaopoabl

A 11 x a Hbl. CtpoeHue moJekynbl metaHa. [lonsitue o konpopmanusax. Oo61as
XapaKTepUCTHKa Kjacca, (U3MYEeCKMe M  XMMHUYECKHE CBOWCTBa  (TOpeHHeE,
KaTaJIUTUYECKOe OKHUCIICHHWE, TaJOrCeHUPOBAHHWE, HHUTPOBAHHE, KPEKUHT, ITHPOIIU3).
MexaHu3M peakluy XJIOpPUpPOBaHHUsS MeTaHa. AskaHbl B mnpupoae. CHHTETUYECKHE
CIoCcOoObl TOJyYyeHUs! alkaHOB. MeTOoNbl MOMY4YEeHHs aKaHOB U3 aJKWITaJOreHHIOB
(peaxuust Bropia), nekapOoKCUIMPOBaHUEM COJIeH KapOOHOBBIX KHCIIOT U 3JIEKTPOJIU30M
pacTBOPOB coJiel KapOOHOBBIX KUCIOT. [I[puMeHeHne ankaHoB.
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[Muknoankansl. OOmas xapakTepucTUKa Kiacca, pusndeckue cBoiicTBa. Bupl
n3oMmepuu. HampsokeHHblE M HEHANpsDKEHHBIE LUKIBL.  XMMWYECKHME CBOWCTBA
LUKJIONPOIIaHa (ropenue, TUIPUPOBAHME, MIPUCOEANHEHNE rajioreHoB,
raJjior€HOBOJIOPOJOB, BOJIbI) U LUKIIOreKCaHa (TOpeHHE, XJIOPUPOBAHUE, HUTPOBAHUE).
[TonyyeHne MUKIIOATKAHOB U3 aJKAHOB U IMUTAJIOr€HATKAHOB.

A 11 x e H pl. OOmas xapakrepuctuka kiacca. CTpoeHHE MOJEKYJbl ITHIICHA.
@u3znuecKne CBOMCTBA AJKEHOB. ['eoMeTprnueckas H30MEpHUsl AJKEHOB. XUMUYECKHE
CBOWCTBA aJKEHOB. Peakiuum NpUCOEAMHEHUs] MO KPaTHOM CBA3M — THUIIPUPOBAHUE,
rajOreHMpPOBAHUE, TUAPOraJIOreHUPOBAaHUE, ruAparanus. [Ipasuno MapkoBHUKOBa 1 €10
00BACHEHHE C TOYKH 3pEHHUS AJICKTPOHHON Teopuu. B3anmoelicTBre ainkeHoB ¢ OpoMoM
U XJIOpOM B Ta30Boil (ase miam Ha cBeTy. OKHCIIEHHE aJKEHOB (TOpEHHEe, OKUCIICHHE
KHCJIOPOJIOM B MPUCYTCTBUM XJIOpHJA MAJUIAINs, MO AEHCTBUEM cepedpa, OKHCICHHE
rOpsSiYMM TOJKUCICHHBIM PAaCTBOPOM IMEpMaHraHaTa Kajus, OKHCJIeHHe no Barhepy).
[Tomumepuzanusa. [lomyyeHne  aikeHOB M3  AJIIKAHOB,  AJIKWITAJOT€HUIIOB U
JQUrajaoreHajlkaHoB. [ [puMeHeHune sTuieHa u IponuicHa.

AnxanueHbl. Knaccudukanus JUEHOBBIX YIJIeBOAOPO10B. ConpsKEeHHbIE TUCHBDI.
Pu3nYECKrEe U XUMUYECKHE CBOMCTBA JUBUHWIIA U U30IpeHa. 1,2- u 1,4-npucoesuHeHue.
[Momumepuzanus. Kayuyku. Bynkanuzanus kayuykoB. Pe3una u 30onut. CunHTE3
OyTagueHa u3 OyTaHa U 3TaHOJIA.

A nxuHBbL. O6mas xapakrepuctuka. CTpoeHHE MOJIEKYJIbI alleTusieHa. Pusnueckue
U XUMHYECKHME CBOMCTBA  QJIKMHOB. Peakuuu 1pucoeauHEHUs  TaJIOI€HOB,
rajoreHOBOJOPOJIOB, BOABI. [ napupoBanue. TpuMepusanus U TUMEPU3aLNs allCTUIICHA.
KucioTHble CBOMCTBA aIKMHOB C KOHIIEBOW TPOWHOM CBA3bI0. AneTwinpl. OKUCIIEHHE
aJIKNHOB PacTBOPOM IepMaHraHaTa kanus. [Ipumenenue anetuiena. KapOuaHsiii MeTos
noinyyeHuss anetwieHa. Iluponmu3z wmeraHa. CHHTE3 QIKMHOB — alKWINPOBAHUEM
alETUIINIOB.

A p e H bl. Ilonarue 06 apomatuunocTu. [IpaBuno Xrokkens. benson — crpoenue
MOJIEKYJIbI, (pu3nyeckue cBoicTBa. ['OoMonormueckuit psn  OeHzoma. HM3omepus
JM3aMElIeHHbIX OCH30JI0B Ha MpUMepe KCHII0NIOB. Peakiuu 3amernieHus B O€H30JIbHOM
anpe (rajloreHupoBaHHe, HUTPOBAHHUE, aNKWIMpoBaHuUE). Peakuuu mpucoeIuHEHUs K
OeH3ouy (TUIpUpPOBAHUE, XJIOPUPOBAHUE HA CBETY).

Oco0eHHOCTH XMMUU alKUI0eH3010B. [IpaBuia opueHTalny 3aMecTUTENEH B peakImsIX
3aMelleHus. bpomupoBaHue M HHUTpoBaHUE Toayosa. OKHCIEHUE aJKUIOEH30JI0B
pacTBOpOM IepMaHraHata Kaius. ['anoreHnpoBaHue ajakuiOEH30JI0B B OOKOBYIO II€Tb.
Peaknuust Bropria—®uTTura kak MeToJ] CUHTe3a adKuiI0eH3070B. CTUPON KaK MpUMEp
HEIPEAEIBHOIO apOMaTUYECKOT0 COEAUHEHNS.

[IpupoaHbBIE HCTOYHUKHU yTrI€BOAODPOIOB. [IpuponHsiil 1 NONyTHBIN
He(TAHBIE Ta3bl, MX COCTaB, HCIOJb30BaHHE. HepTh Kak cMech YIrJIeBOJOPOJIOB.

[lepBuunas u BropuuHas repepadotka Hedptu. Pudopmunr. Kamennsrit yross.

'eHeTnueckas CBSI3b MCXKIY PAa3JIUYHBIMUKIACCAMMU YT C
BO 10p o0 B. KauecTBeHHBIC peaKIK Ha HETIPEETBHBIC YTIIEBOAOPOIBI.

'amoreHonpouW3BOAHBIE YTrJIEeBOAODPOAOB. Peakunu 3amenieHus
rajlorecHa Ha  THAPOKCWJ,  HUTpOrpymnmy,  mnuaHorpymmy.  JledicTBue — Ha
TaJIOTCHIPOU3BOIHBIC BOJHOTO W CIHPTOBOTO pacTBopa Imenoun. CpaBHEHHE
PEaKIMOHHON CHOCOOHOCTH  alIKWJI-, BHHWI-, (EHUI- W OCH3WITAIOTCHUIOB.
Vcronp30oBaHne TaJlOTCHIIPOM3BOAHBIX B OBITY, TEXHHKE M B cuHTe3e. I[loHsATHE O
MarHMHOPraHUYECKUX  COCAMHEHHSIX. lloydeHwe  ajlkaHOB  BOCCTAHOBJICHHUEM
MOJAIKAHOB HOJOBOAOPOAOM. MarHuiopraHu4ecKue COeIMHEHMUS.



JemoncTpanuu. 1. BpomupoBaHue rekcana Ha cBety. 2. ['opeHre mMeTaHa, STHICHA,
anetwieHa. 3. OTHOLIEHWE MeTaHa, 3TWIEHA, aleTWIeHa M OeH30jJa K pacTBOpaM
HepMaHraHara Kaiaus 1 OpomHoi Boje. 4. OKUCIIEHNE TOIyoJ1a pacCTBOPOM IIEpMaHIaHaTa
kanus. 5. IlomydeHue SThiieHAa peakuuen AeTHApAaTaldd 3TaHOoja, aleTUIeHAa —
TMIpOaN30M KapOupga kanmeuus. 6. [lomydyeHuwe crupona aenonuMepusanuen
IIOJINCTUPOJIA U UCIIBITAHUE €T0 OTHOLICHMSI K PACTBOPY IIEPMAHIaHATa KaJIH.

Jlaboparopubie  ombIThl.  CocTaBlleHHE  MOACIEH  MOJIEKYJ  AJKaHOB.
B3anmopeiictBue ankaHoB ¢ OpomoM. CocTaBlIeHHE MOJENEH MOJIEKYJ HENpPEAEIIbHbBIX
COEIMHEHUMN.

IpakTnueckas padora CocraBieHue MOJEIEH MOJIEKYJT YIJIEBOAOPOIOB.
IIpakTuyeckas padora. [lonydeHue 3TUIICHA U OTBITHI C HUM.

Kounrpoabnas padora Ne 1 o teme «YTJ1eBOIOpOIBD».

Paznen 3. Kuciiopoacoaep:kamue Oprann4ecKue coeIuHeHust

Cnoup 1. HoMeHknatypa u u3omMepusi CIUPTOB. TOKCHYECKOE NEUCTBUE HA
OpraHu3M MeETaHoJIa M 3TaHoya. DHU3nMYecKue CBOKCTBA MPENEIbHBIX OJHOATOMHBIX
CHUPTOB. XUMHUYECKHE CBOMCTBA CIHUPTOB (KUCIOTHBIE CBOMCTBA, PEAKI[MU 3aMELICHUS
TMJAPOKCUJIIBHOM TPYyNNbl HA TaJIOr€H, MEKMOJEKYJIspHas M BHYTPUMOJEKYJISIPHAS
JeTuapatanusi, OKUCJICHHE, pPEaKUUu YIIEBOJOPOJHOIO pajaukaia). AJKOTOJSATHL
[uaponus, ankunupoBaHue (CMHTE3 MNPOCThIX 3hupoB 10  BuibsiMcony).
[IpoMBINUIEHHBIA CHUHTE3 MeETaHOJIa. MHOroaTOMHbBIE CHOUPTHI. OTHJICHIJUKOIb U
TIMIEPUH, UX (QuU3nueckue ¢ XUMHUYEcKHe cBoiicTBa. CHHTE3 JUOKCaHA U3
TWICHITMKOISL.  TOKCMYHOCTh  3TWieHVIMKOJIA.  KadecTBeHHas  peakuuss Ha
MHOroaToMHble cnHpThl. [IpocThie 3(upbl Kak M30MEphl MPEAEIbHBIX OJIHOATOMHBIX
CIIUPTOB.

CpaBHeHMe HX (U3MYECKUX M XHUMHUYECKHUX CBOMCTB cO chnupTamu. Peakmus
pacuIeIUIeHHs] MPOCTHIX I(PUPOB HOJOBOIOPOIOM.

® e H 0 1 bl. HomeHnknatypa u uzomepusi. BzaumHoe BiMsiHME TPyl aTOMOB Ha
npumepe dpenosa. Puzndeckue U XMMUYECKHUEe CBOMCTBA (DeHoa 1 Kpe3oJioB. KucnoTHbie
CBOMCTBa (PE€HOJIOB B CPAaBHEHHMHM CO cIUpTamu. Peakiuu 3amelnieHuss B OEH30JIbHOM
KOJIbIIE (TaJIorTeHHpoBaHue, HUTpoBanue). Okucienue ¢penosno. KauecTBeHHbIE peakiiuu
Ha ¢enoun. [Ipumenenue denona.

KapOOHUIBbHBIE COENHUHEHHUA DJIEKTPOHHOE CTPOCHHE KapOOHUIBLHOU
rpynnbl. AibAeruabl U KeToHbl. du3ndeckue cBoMcTBa GopManbIeruia, aleTaibaeruia,
anietToHa. [loHsTHE O KETO-€HONBHOM TayTOMEpUH KapOOHMIIbHBIX cOeAMHEHUH. Peakunu
NPUCOEAMHEHNUS BOIbI, CIIUPTOB, IUAHOBOAOPOa U TUApPOCYIbpuTa HaTpusi. CpaBHEHHE
PEaKIIMOHHON CIIOCOOHOCTH aNbJETUIOB M KETOHOB B pEaKUUSAX MPUCOCAMHEHUS.
Peakunn 3amenieHuss atroMOB BOJOPOJA TPU  O-YIVIEPOJHOM AaTOME Ha TaJoreH.
[Monmumepuzanus Gopmanpaeruia u atueranbaeruaa. CUHTe3 CIUPTOB B3aUMOACHCTBHEM
KapOOHWJIBHBIX COEJIMHEHUW C peakTUBOM ['puHbspa. OxuciaeHue KapOOHWIIbHBIX
coequHeHnii. CpaBHEHME OKHUCIEHUS AQIbJIETHIOB M KETOHOB. BoccTaHoBieHue
KapOOHWJIbHBIX COEAMHEHUN B chupThl. KadecTBeHHblEe peaklUuWW Ha allbJETHIHYIO
rpynmy. Peakuuun aJbJ0JIBHO-KPOTOHOBOM KOHJICHCALINH. OcobenHoctu
dbopmanpaeruna. Peakmus dopmanpaeruaa ¢ GeHOIOM.

KapOoHOBB € KHCJIOTBHBL DISKTPOHHOE CTPOEHUE KapOOKCUIILHOM TPYMIIHI.
["oMonornyeckuil psii NpeAeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Pusznueckue
CBOMCTBa KapOOHOBBIX KHCIOT Ha MNPUMEpPE MYpPaBbUHOM, YKCYCHOH, HNPONMOHOBOW,
NaJIbMUTUHOBOM M CTEAPUHOBOM KUCIOT. XMMHYECKHE CBOMCTBA KapOOHOBBIX KUCIOT.
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KucnorHele cBoiicTBa (M3MEHEHHE OKPACKHM HWHAMKATOPOB, PEAKIHMH C aKTUBHBIMU
METajUlaMH, OCHOBHBIMH OKCHJI@MH, OCHOBAHMSMH, COJsIMU). VI3MEHEHHE CHIIbI
KapOOHOBBIX KHCJIOT TIPU BBEIECHUU JOHOPHBIX M AaKUENTOPHBIX 3aMECTUTEINEH.
BzaumoneiictBue KapOOHOBBIX KHCIOT CO CHOUPTaMU (peakiusi STEepUPHUKAIUN).
["anorennpoBanue kKapOOHOBBIX KHUCIOT B OOKOBYIO Ielb. OCOOEHHOCTH MYypaBbHUHOMN
KHCJIOTHI. BaskHelue npeacTaBUTeNy Kiacca KapOOHOBBIX KHCIOT U UX MPUMEHEHHE.
[lonmyuyeHne MypaBbMHOM M YKCYCHOM KHCJIOT B IPOMBIIUICHHOCTH. Bricmme
KapOOoHOBBIE KUCIIOTHL. [1]aBeneBas KucioTa Kak IpeIcTaBUTENb JUKAPOOHOBBIX KHCIIOT.
[IpencraBienne o HEMpenelbHBIX W apoMaTHYecKux Kuciotax. OCOOEHHOCTH HX
CTPOEHMS U CBOMCTB. 3HAaU€HNE KapOOHOBBIX KUCIIOT.

OYHKIUOHANbHBE NPOU3BOAHBE KAPOOHOBBXKHUCIOT.
[Toy4uenue XJIOpaHTUIAPUAOB U aHTHJIPUAOB KUCIIOT, UX TUAPon3. [omydeHne clnoxHbIX
3(UPOB C UCTIOIB30BAHUEM XJIOPAHTUAPUAOB U aHTUAPUIOB KUCIOT. Cl0KHBIE 3(QUpPbI
KaK M30Mepbl KapOOHOBBIX KUCIOT. CpaBHEHUE (PU3HUYECKHX CBOMCTB U PEAKIMOHHOU
CIIOCOOHOCTH CJOHBIX 3(QHUPOB M H30MEPHBIX UM KapOOHOBBIX KHCIOT. I'miaponus
cinoxkHubiX 3¢upoB. Cunres crnoxsbix 3¢upoB (eHonmoB. CioxHbie IDUPHI
HeopraHuyeckux kucinoT. Hutpormuuepun. Amuasl. Coiin KapOOHOBBIX KHCIIOT, HX
TEPMHUUECKOE PA3JI0KEHUE B IPUCYTCTBUM 1Ies10und. CUHTE3 KapOOHWIBHBIX COEAMHEHUN
Pa3IoKEHUEM KaJIbIUEBBIX COJIEH KAPOOHOBBIX KHCIIOT.

Jemoncrpanuu. 1. BzanmonencrBue HaTpus ¢ 3Ta”HOJIOM. 2. OKHCIEHHE 3TaHOJIA
okcuaoM menu. 3. I'openue stanona. 4. B3aumogeiictBue mpem-0yTHIOBOTO CIIUPTa €
coistHOM  kuciotou. 5. Momodopmuas peakmus. 6. KauyecTBeHHass peakius Ha
MHOroatoMHble cnupthl. 7. KadecTBeHHble peakuuu Ha ¢eHoinbl. 8. OmnpeneneHue
aNbJETUIOB TMPHU TOMOIIM KA4YEeCTBEHHBIX peakuuil. 9. OKUCICHUE abJeruI0B
nepmanranaroM Kanud. 10. [Tonyyenue cinoxHbIX 3(UpPOB.

JlaGopaTopHsblie onbIThl. 5. CBOMCTBA ATUIOBOTO cnupTa. 6. CBOMCTBA TIIMILIEPUHA.
7. CoiictBa denona. KauectBennsie peakiiuu Ha denonsl. 8. CoiicTBa popmanuna. 9.
CBoNCTBa YKCYCHOM KUCJIOTHI.
10. Conu kapOOHOBBIX KUCIIOT.

IIpakTuyeckas padora [lonyyenue OpomdTana.
IpakTnueckas padora [lonyyenue areToHa.
IIpakTnueckas padora [lonydyeHne yKCyCHON KUCIIOTHI.
IpakTnueckas padora [lonyueHnne sTrianerara.

IIpakTnyeckass pabGora PemeHne HKCIEPUMEHTAJIBHBIX 33aJad IO  TEME
«Kucnopoaconepxaime OpraHu4eCK1e BEIECTBa.

KonTpoabnass pab6ora Ne 2 mo teme «Kuciopoacoaepxkaiiyge OpraHUYECKHUE
BEIIECTBA.

Paznen 4. A30T- 1 cepocoep:Kaiiye coeIMHEeHUs
Hutpocoenunenus. DIEKTPOHHOE CTPOCHUE HUTpOorpynibl. [lonydyenue

HUTPOCOEIMHEHNI. B3pbpIBUaTHIC BENIECTBA.

A M u H bl. HM3omepus amunoB. [lepBuuHble, BTOPUYHBIE U TPETUYHBIE AMUHBI.
@u3nuecKue CBOICTBA MPOCTEUIINX aMUHOB. AMHHBI KaK OpPraHMYE€CKHE OCHOBAHMSI.
Conu ankuiaaMMOHUSA. AJIKUJIMPOBAHUE M AIUJIMPOBAHME aMUHOB. Peakiiuy aMHUHOB C
a30TUCTOM KHUCJIOTOW. ApoMaThueckue aMuHbl. AHWIMH. B3auMHOE BIMSHUE TpyIN
aTOMOB B MOJIEKYJI€ aHWIMHA. XUMUYECKHE CBOICTBA aHWJIMHA (OCHOBHBIE CBOMCTBA,
peaklMy 3aMellleHus] B  apOMAaTUYECKOE SJIpO, OKHUCJIEHHUE, alUJIUPOBAHUE).
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Jwnaszocoennnenus. [lonmydenne aMMHOB U3 CIIUPTOB U HUTpOcoennHeHUN. [Ipumenenune
aQHUJIMHA.

Cepooprannueckue  coenuHeHus.  [IpencraBneHue 0 cepOOpPraHUYECKUX
coequHeHUsIX. OCOOEHHOCTH HMX CTPOCHMSI M CBOWMCTB. 3HAYCHHE CEPOOPTaHHMUYECKUX
COEIMHEHUMN.

I'eTeponukas. DPypaH U OUPPOJ KAK NPEICTABUTEIN NATUWICHHBIX
TETEPOLUKIIOB. DJIEKTPOHHOE CTPOCHHE MOJIEKYJbl NUpposia. KHCIOTHBIE CBOMCTBA
nuppona. [IupuavH Kak NpeacTaBUTENb MIECTUYICHHBIX I€TEPOLUKIIOB. DJIEKTPOHHOE
CTPOEHHE MOJIEKYJIbI MUpHUIMHA. OCHOBHBIE CBOMCTBA MUPHUINHA, PEAKLIUN 3aMEILIECHHUS C
apomaTuueckuM siapom. Ilpencrasnenne o6 uMua3oe, MUPUINHE, TypUHE, TyPUHOBBIX
Y TUPUMHUJINHOBBIX OCHOBAHUSX.

Jemoncrpanun. 1. OCHOBHBIE CBOMCTBAa aMUHOB. 2. KauecTBEHHbIE PEAKIIMY HA AHUJIVH.
3. AnunuHOBBIC Kpacutenud. 4. O0pa3Ibl reTePONMKINICCKUX COSTUHEHUH.

JIaﬁopaToprle onbIThl. KauecTBEHHEIE PCAaKIUU HAa aHHUJINH.

IIpakTnyeckas pabdora PemieHue  OKCHEpPUMEHTAIBHBIX  337ad IO TEME
«A30TCOoepKalKe OPraHUYECKHUE BEIIECTBAY.

Pa3nea S buojornyecku akTuBHbIE BellleCTBAa

K u p bl Kak clokHbIe PUPHI TIUIEPUHA M BBICHINX KApOOHOBBIX KHCIOT.
OwmblneHue xupoB. I'maporennsanust kupoB. Mblja Kak COJM BBICIIUX KapOOHOBBIX
KHCJIOT.

Yraesoab. MoHO- u aucaxapuasl. DyHKIUU yriieBoAOB. buosiornueckas poib
yraeBoAoB. [moko3a — (u3MUecKkue CBOMCTBA, JUHEHHAs W LUKIAYECKas (POPMBI.
Peakuy 11r0K03b1 (OKHMCIIEHHE a30THOM KUCIOTOM, BOCCTAHOBIIEHHE B IECTUATOMHBIN
CIIUPT), KaYeCTBEHHbIE pEaKIMU Ha TIIIOKO3y. bpoxeHue rmoko3pl. PpyKTo3a Kak
M30Mep IItoK03bl. Pubo3a u nesokcupubosa. [loHstre o riamko3ugax.

Hucaxapmungs. Caxapo3a Kak IPEACTABUTENb HEBOCCTAaHABIMBAIOIINX
nvcaxapusoB. ManbTo3a U JakTo3a, neuioonos3a. ['maponus nucaxapuaoB. [lomyuenue
caxapa U3 CaxapHOH CBEKJIBbI.

[Tonucaxapu sl Kpaxman, rimukores, ueiuioinosa. KayectseHHas peakuus Ha
KpaxMaJl. [ uaponu3 noaucaxapuaos.

HykneunnoBbrekucuaortsl. Hykieosunsl. Hykneorunsl. HykiienHOBE KUCIOTBI
kak npupoansie nonumepsl. Ctpoenue JIHK u PHK. I'naponu3 HykiIeMHOBBIX KMCHOT.

AMUHOKHUCIOT bl Kak aMPOTEepHbIE COeIMHEHUs. Peakunu ¢ KucioTamu u
ocHoBaHusMU. OOpa3oBaHue ci10xkHbIX 3¢upoB. [lentuapl. [lentuaHas cBsi3b. AMHUIHBIN
XapakTep NENTUIHOW cBsA3U. ['maponu3 nentunos. benku. llepBuunas, BTOpUYHAS U
TpeTUYHasi CTPYKTYphI OesikoB. KauecTBeHHBIE peakiMK Ha OEIKH.

JemoncTpanum. 1. PacTBOpMOCTh yIJIeBOIOB B BOJIE€ U 3TaHojE. 2. KauecTBEeHHbIE
peaknuu Ha TIIOK03y. 3. O06pa3iibl aMUHOKHUCIIOT.

JlabopaTopubie omnbiThl. 11. CpoiicTBa rmtoko3bl. KauecTBeHHas peakuus Ha
rroko3y. Onpenenenne Kpaxmania B IpoaykTax nutanus. 12. [{BeTHbIe peakiuu OEIKOB.
Koutpoabnasi padora o teme «A3oTcojiepkaiue W OMOJOTHYECKH AKTHBHBIC
OpraHUYeCcKHe BEIECTBAY.
Pa3znen 6. BoicokoMoJIeKYJISIPHbIE COEIUHEHUSA
[lonarre O  BBICOKOMOJEKYISIpHbIX  BemiecTBax. llomumepuzauuss
MOJIMKOHJEHCAIMST KaK METOJbl CO3JaHus MOJMMEpPOB. Dmnactomepsl. [Ipupoansiii u
cuHretnueckuii kayuyk. Cononumepuszanusi. COBpeMEHHbIE IIACTUKU (IIOJUATHUIIEH,
MOJIUTIPONHIICH, TOJTUCTUPOI, HOJTUBUHWIXIJIOPHU I, PTOPOIIIACT, MOIUITUIIEHTEPEe(TANAT,
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aKpuI-OyTaJIMeH-CTUPOJIBHBI  TUTACTHK,  TOJUKapOOHATHI). [lpupogusie  u
CHUHTETHYECKHE BOJIOKHA (0030D).

Jemoncrpanuu. 1. OOpasupl 1mactukoB. 2. Komneknuss BOJOKOH. 3.
[TonmukoHAEHCALMS STUIICHTJIMKOS ¢ TepePTaTIEBOI KUCIOTOM.

JlaGopaTopHblie onbIThl. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KUCJIOT
U MIEJIOYEH.

IIpakTnueckas padora Pacno3zHaBaHue NJIaCTUKOB.
IIpakTHyeckas padora PacnozHaBaHue BOJIOKOH
Pasnen 7. [loBropenue u yriydjaeHne 3HAHUI
ATOMHO-MOJIEKYJISIPHOE yueHHE. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHusi. KadecTBEHHBIM W KOJMYECTBEHHBIM COCTaB BemiecTBa. MousipHas u
OTHOCHUTENbHAS MOJIEKYJISIpHAss Macchl BemecrBa. MombpHas J0J1 M MaccoBas 101
DJIEMEHTA B BELIECTBE.

Crpoenue atoma. AToMHast opouTains. [IpaBuna 3amoHeHUs SIEKTPOHAMH aTOMHBIX
opOuTtaneil. Banentusie snextponsl. [leproauyeckuii 3akoH. opmMynupoBKa 3aKOHA B
CBETE COBPEMEHHBIX MPEICTABICHUHN O CTPOEHUH atoMa. MI3MeHeHne CBOMCTB 3JIEMEHTOB
U X COCIMHEHUN B IIEPUOJAX U IPyIIIaX.

XHAMHUYECKAs CBSA3b. DIEKTPOOTPULATEIBHOCTh. BHUbl XxuMHuueckon cBsi3u. MoHHas
cBa3b. KoBaneHTHass HemnossipHass W mojispHas cBsi3b. OOMEHHBIA W JOHOPHO-
aKUENTOPHBIA MEXaHW3M O00pa30BaHUs KOBAJEHTHOW MOJISIpHOM cBs3u. ['eomerpus
MONEKylbl. Mertammyeckas CBA3b. BomoponaHas CBs3b. ArperaTHblE COCTOSIHMS
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEUICTOK: aTOMHAas, MOJIEKYJIApHAas, WOHHad,
METAJIINYECKASL.

Pacuetsl mo ¢opmynam MU ypaBHEHHSIM peakuuid. ['a30Bble 3aKOHBI. YpaBHEHHE
Knanelipona—MengeneeBa. 3akoH ABoraipo. 3akoH OOBEMHBIX OTHOIICHH.
OTHOCHUTENBHAS TUIOTHOCTH Ia30B.

Knaccudpukanus XUMUYECKMX peakUMid MO pa3IUuHbIM IpHU3HAKaM CpaBHEHUS.
M3MeHeHne CTENeHW OKHUCICHHSI DJJIEMEHTOB B COeOUHEHUsAX. OKHCINTEIbHO-
BOCCTAHOBUTENbHbIE peakunu. OKHCIEHHWE W BOCCTaHOBJEHWE. OKuCIUTENU U
BOCCTaHOBUTENU. MeTo anekTpoHHoro Oananca. [lepmanranar kanust Kak OKUCIUTEIb.

Baxueiimme kinaccbl HEOPraHMYECKUX BEHIECTB. [ €HeTHYecKas CBS3b MEXKIY
KJIACCAMU HEOPTraHMYEeCKUX CcoeluMHeHul. Peakiuu nonHoro obmena. I'maponus. pH
cpensl.

PactBopbl. CriocoObl BhIpa)K€HUsI KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas
10Ji (IpOLEHTHAsT KOHLEHTpalus), MOJIsipHasl KOHLeHTpauus. KomionaHbele pacTBOpHI.
O¢ddexr Tunpmans. Koarymsuumsa. Cunepesuc. Kommnekcuoie coeamHeHus. CocraB
KOMILJIEKCHOT'O MOHA: KOMILIEKCOOOpa3oBaTeb, JUranabl. KoopAuHAIIMOHHOE YHCTIO.
HomMeHknaTypa KOMIUIEKCHBIX COEIUHEHUN.

JMemonctpamun. 1. OOGpasibl BEHIECTB MOJICKYJISIPHOTO M HEMOJEKYJSIPHOTO
ctpoeHusi. 2. Bosronka uoma. 3. OnpeneneHuE KUCIOTHOCTH CPEIbl MPU MOMOIIH
uHaukaTopoB. 4. Oddexr Tunmang. 5. OOpa3oBaHHE KOMIUIEKCHBIX COCIHMHEHUMN
MIEPEXOTHBIX METAJIIOB.

JlaGopaTopHblie onbIThl. 1. Peakiiuu nonHoro ooMeHa. 2. CBOWCTBA KOJUTOMIHBIX
pactBopoB. 3. 'unponu3 coineid. 4. [ToaydeHre U CBOWCTBA KOMILJIEKCHBIX COEIMHEHUHN.
IIpakTnueckass padora DBeIlIOMHEHWE HKCHEPUMEHTANIBHBIX 3aJad 10 TeMe
«PeaknioHHast CTOCOOHOCTH BEIIECTB B PACTBOPAX).

Kontpoabnas padora no reme « OCHOBBI XUMHUU.
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11 kaace
(4 1 B Hepemto, Bcero 136 4.)

Pasznea 1. Hemeranianl

KnaccudpukanumsHeopraHUYECKUXBEIIECTB.

DJIEMEHTBI METAJIBI 1 HEMETAILIBI U UX MOJ0KeHUE B [leproanueckoil cucreme.

B onagopo a Ilonyuenue, pusznueckne M XUMUYECKAE CBOMCTBA (pEakiuu C
MeTaJllaMHi U HEMETaJUIaMH, BOCCTAHOBIIEHUE OKCUOB U coJieil). ['uapuasl. TormiuBHbIe
AJIIEMEHTHI.

["'anoreHnsl. OOwmWas XxapakTepucTUKa NOArpyIIibl. DU3NYECKHE CBOMCTBA MPOCTHIX
BEILIECTB. 3aKOHOMEPHOCTU H3MEHEHUSI OKHUCIUTEIBbHONM AaKTUBHOCTH TAJIOT€HOB B
COOTBETCTBUM C MX IOJOXKEHHEM B nepuoandeckoil tadmuue. [lopsaok BbITECHEHUs
raJIOTeHOB U3 PACTBOPOB rasioreHuA0B. OcoOeHHOCTH XUMUU (PTOpa. XJI0p — MOTyUCHHE
B TPOMBINUJICHHOCTH M JIA0OpaTOpUHU, PEAKIUMU C METaulaMd U HEMEeTaJUIaMH.
B3aumopericTBrue xjiopa ¢ BOJOW M pacTBopaMu mienodeil. Kucmopoansie coeTnHeHUs
xJiopa. [ MmoxXa0puThL, XJIOpAT U NEPXJIOPATHl KaK TUITUYHBIE OKUCTUTENN. OCOOEHHOCTH
xumun Opoma u wona. KadectBeHHass peakuuss Ha Hoxa. ["amoreHoBogoponbl —
NOJIyY€HHUE, KHUCIIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA. CoJisiHas KUCIOTa U €€ COJH.
KauecTBeHHbIE pEAKIIMU HA TaJOTE€HU I-UOHBI.

DneMeHTH NOATPYNNB KUCHOpPOAa OOmas xapakTepucTuka
noarpymnmnsl. ®dusnyeckne CBOMCTBa NPOCTHIX BemecTB. O30H KaK aIOTPOIHAs
Monupukanus kucinopoaa. Ilomyuenne o3ona. O30H kak okucnurtenb. [lo3utuBHas u
HEraTMBHAas pOJb 030HA B OKpYy»Karouie cpene. CpaBHEHHE CBOWCTB 030HA M KUCIOPOAA.
Boma u nepokcua Bomopoaa Kak BOJAOPOJIHBIE COCIMHEHUs KHUCIOpOJa — CPaBHEHHE
cBoiicTB. Ilepokcua BOOOpOIAa Kak OKHCIMTENb W BOCCTAHOBUTEINb. llepokcuasb
merawioB. Cepa. Amnorponust cepbl. PU3NYECKHE M XHMHUYECKHE CBOMCTBA CEPBI
(B3aMMOJENCTBHE C METAJIaMH, KHCJIOPOJIOM, BOJOPOAOM, PACTBOPAMHU IIEJIOYEH,
KucloTaMu-okuciaurensiMu).  CepoBoopoag  —  MOJYYEHUE,  KHCIOTHBIE U
BOCCTaHOBUTENNbHBIE cBOWCTBA. Cynbduapl. CepHUCTHIM ra3 Kak KUCIOTHBIA OKCH.
OKuCIUTENbHBIE W BOCCTAHOBHUTEIBHBIE CBOWMCTBA CEpHHUCTOrO Tra3a. I[lomydenue
CEpPHHUCTOTO raza B MPOMBILIIEHHOCTH U JabopaTopuu. CepHUCTas KUCIOTa U €€ COJIH.
Cepupriii anrugpuna. Cepras kuciora. CBOMCTBa KOHIIEHTPUPOBAHHON U pa30aBICHHON
CEpHOM KUCIOTHI. J[eiCTBUE KOHIIECHTPUPOBAHHOM CEPHOM KHUCJIOTHI HA caxap, METAJLIBbI,
HEeMeTaJuibl, Ccyiabbuael. TepMuyeckas yCTOMUMBOCTH cyibdaToB. KadecTBeHHas
peakiys Ha CEpPHYIO KHCIIOTY U €€ COJIU. THOCEepHasi KUCI0Ta U THOCYIb(ATHI.

A30T MW €ro cCcoeJHuHEHH s OJIeMEHTh NoArpynmbl azora. OO1as
XapakTepucThka noarpymmsl. dusmdeckne cBoOMCTBa MPOCThIX BeniecTB. CTpoeHue
MOJIEKYJIbI a30Ta. PU3NyYecKre W XMMHYECKue cBoicTBa azora. [lomydyenue azora B
IPOMBITIUICHHOCTH U Tabopatopuu. Hutpumpl. AMMuak — ero nosxy4eHue, Gu3ndeckue
U XUMH4YecKue cBoiicTBa. OCHOBHBIE CBOWCTBA BOJHBIX PAacTBOpPOB amMmuaka. Conu
amMoHus. [loBenenue coneil aMMOHUS IPU HarpeBaHWU. AMMHAK KaKk BOCCTAHOBHUTEIIb.
[Ipumenenune ammuaka. OKcUIbl a30Ta, UX noiayudeHue u cpoiictBa. Okcupa azota(l).
Oxucnenue oxkcunaa azota(ll) kuciaopogom. Jumepuzanus oxkcunaa azota(IV). Azotucras
KHUCJIOTA U €€ cOTi. HUTPUTHI KaK OKHCIUTEIN U BOCCTAHOBUTENHU. A30THAsI KHCJIOTa —
duznyeckue U XMMUYECKHE CBOMCTBA, mojyuyeHue. OTHOIIEHHE a30THOM KHUCIOTHI K
MeTajulaM U HeMeTalljlaM. 3aBUCUMOCTb IIPOIYKTa BOCCTAHOBIICHUS @30THOM KUCIIOTHI OT
AKTUBHOCTH METAJIJIa U KOHUEHTPAIMU KUCIOThI. TepMuueckas yCTOMYUBOCTh HUTPATOB.

®ochopuerocoeaunHenus. Amiorponus pochopa. Xumuiyeckrue CBocTBa
dbocdopa (peakuuu ¢ KUCIOPOAOM, TaIOT€HAMH, METAJIJIaMH, CIIO)KHBIMU BEILlECTBAMMU-
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okucnureasiMu, menodamu). Ilomydyenne u mpumenenue Qocdopa. Dochopubrit
aarunpua. OprodocdopHas u metadochopHas KUCIOTH U UX coiu. KadecTBeHHas
peakiusa Ha optodocdarsl. Paznoxenue oprodochoproit kucnorel. ITupodochopHas
kuciota u nupodocharel. DPochuapl. Dochun. Xmopuasl docdopa. Oxcun
dbocdopa(lll), bochopucras kucaoTa u €€ COJIU.

Yrunepona Amnorponus yriaepoja. CpaBHEHUE CTPOEHUSI U CBOMCTB rpadura u
anmaza. OymrepeH kak HOBas MOJIEKyJisipHas opma yriaepona. ['padeH kKak MOHOCIION
rpadura. YriepoaHble HAaHOTPYOKH. YTOJb. AKTUBUPOBAHHBIM yToib. AJCOpOLMS.
Xumuueckue cBoiictBa yris. KapOwael. ['maponm3 kapOuwpma kamblus W KapOwmma
anmomMuHusa. KapOouapl nepexoaHbIX METAJUIOB KaK CBEPXMPOUHbIe MaTepHrasibl. OKCUIbI
yraepoja. O6pa3zoBaHue yrapHOTo ra3a pu HEMOJIHOM CTOPAaHUU YIIIA. YTOJIb U yTapHBIHA
ra3 Kak BOCCTaHOBUTENM. Peakiiusi yrapHoro rasa ¢ pacruiaBamu mienodeid. CuHTE3
dbopMHaTOB U OKCaJlaTOB. YTJIEKHUCIbIN ra3. YroyibHas Kuciaota u ee conu. [loBenenue
CPEIHUX U KUCIBIX KapOOHATOB IIPU HAIPEBaHUHU.

Kpewmmuu i CpoiicTBa IpocToro BemecTBa. Peakuuu ¢ XJopom, KACIOPOJIOM,
pactBopami 1ienodeit. OKCu KpeMHHUS B TPUPOE U TeXHUKEe. KpeMHueBbie KUCIOTHI U
ux conu. ['maponus cunukaroB. CuitaH — BOJAOPOJHOE COCTMHEHUE KPEMHUS.

b o p. Oxcun 6opa. bopnas kucnora u ee conu. bypa.

HMemoncrpanumn. 1. 'openue Bogoposa. 2. [lonydyenue xmaopa (onsIT B mpodupke). 3.
OnbIThl ¢ GpOMHOM BOJ10H. 4. OKUCIHUTENIbHBIE CBOMCTBA PACTBOPA FTUIIOXJIOPUTA HATPUS.
5. IInaBnenue cepsl. 6. ['opeHue cepsl B kuciiopoae. 7. BzaumoericTBue xeies3a ¢ cepoil.
8. 'openne cepoBonopoaa. 9. Ocaxnenue cyabduaos. 10. ColicTBa CEpHUCTOrO rasa.
11. [elicTBuEe KOHUEHTPUPOBAHHOM CEpPHOM KHUCIOTHI HAa MEIb M caxaposy. 12.
PactBopenne ammmaka B Boje. 13. OCHOBHBIE CBOMCTBAa pacTBOpa aMmuaka. 14.
Karanutudeckoe oxucienne ammuaka. 15. Ilomydenue oxcmma azota(Il) u ero
OKHCIICHHE Ha Bo3ayxe. 16. [leficTBue a30THOM KUCIIOTHI Ha Meab. 17. T'openue docdopa
B kuciopoze. 18. [IpeBpaiienne kpacHoro ¢pocdopa B O€Nblil U €ro CBEUEHHUE B TEMHOTE.
19. B3zaumogeiictBue gocdopuoro anruapuaa ¢ Bogou. 20. O6pasisl rpaduta, aamasa,
kpemHus. 21. ['openne yrapnoro raza. 22. TymeHune miaMeHu YriaeKUCHIbIM ra3om. 23.
Paznoxenne mpamopa.

JlaGopatopubie onbiThl. 1. [lomydyenue xyopa W U3ydeHUE €ro CBOMCTB. 2.
O3HakOMJICHHE CO CBOWCTBaMHU XJopcojaepxammx otOenuBatesneil. KadectBenHas
peakius Ha rajoreHuA-uoHbl. 3. CBoiictBa Opoma, Moja W ux coiieid. Paznoxenue
nepokcuaa Bogopoaa. OkucieHne HoauA-MOHOB EPOKCHIOM BOJIOPOa B KHCIIOHN cpeie.
4. M3yueHue CBOMCTB CEpHOM KHCIOTHI U €€ cojei. 5. M3ydyeHue CBOWCTB BOJHOIO
pactBopa ammuaka. 6. CBoiicTBa cosieid aMMoHusa. KauectBenHas peaxkuusa Ha docdat-
noH. 7. KauecTBeHHas peakius Ha kKapOoHAT-HOH. PaznoxkeHue ruipokapOoHaTa HaTpHsl.
8. UcmipiTanne pacTBOpa CHIIMKATa HATPHUSI UHAUKATOPOM. 9. O3HaKOMIIEHHUE C 00pa3aMu
HMPUPOJIHBIX CUINKATOB.

IIpakTuyeckas padora [lonyuenue Bogopoa.

IIpakTnueckas padora [lomydyeHue XJI0poBOAOPOIA U COJISTHOM KUCIIOTHI.

IIpakTuyeckas padora [lonyyeHue aMMuaka U U3y4ye€HHUE €ro CBOWCTB.

IIpakTnyeckas padora [lonydyeHue yriekuciaoro rasa.

IIpakTuyeckass pa6ora BeinolHEHHWE »HKCIEPUMEHTANBHBIX 33Jady [0 TeMe
«Hemeramb.

KonTtpoJsabnas padora no reme «Hemeramiby.
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Pa3znen 2. MeraLiibl

OOmuit o630p 31eMeHTOB—MeTalaoB. CBOHCTBAa NPOCTHIX
BEIECTB-METAUIOB.  Mertamyeckue  Kpucrajuimueckue — pemietkd.  CriaBsl.
XapaktepucTuka Han0oJsiee U3BECTHBIX CIIaBOB. [loiydeHne u npuMeHeHne METaJlIOB.

HlenouyHble MeTaJi bl — o0IIas XapaKTEPUCTUKA MOATPYIIIIbI, XapaKTepPHbIE
peakuuu Hatpusi W Kaiug. CBOICTBa WIEIOYHBIX MeTaoB. lloslydeHue IIemo4HbIX
MeTaiioB. Colia M eKHil HaTp — BAKHEUIINE COCTMHEHUS HATPHUA.

bepuwinuii, Marauii, menoyHo3eMeNbHbIEe METaUIbl. Maruuii U Kajibluid, UX o0IIas
XapaKTepUCTHKAa HAa OCHOBE NOJIOKeHUs B Ilepmommueckon cucreme snementos Jl. U.
MenpeneeBa u ctpoeHus atomoB. [lonmydeHue, pusznyeckue u XMMHUYECKHE CBOMCTBA,
NPUMEHEHNE MarHus, KaJbIUs U UX COeAMHEHUNH. AMPOTEPHOCTh OKCHAA U THIPOKCHIA
oepusumsi. XKecTKocTh BOJIBI U crocoObl ee ycrpaHeHus. Okpacka MIIaMEeHHU COJISIMU
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAILIOB.

A 1o MuHU KA PacnpocTpaHeHHOCTh B MpUPOJE, PU3NUECKHE U XUMHUYECKHUE
CBOICTBa (OTHOLIEHHE K KHUCIOPOAY, TajloreéHaM, pacTBOpaM KHUCJIOT U LIEJIOYEH,
amoMoTepMusi). AMPOTEPHOCTh OKCHAA U TUApPOKcHIa amtoMuHUs. ColM alrOMUHUA.
[TonHOE pa3nokeHne BOOM coieil aTtoMUHUS CO CI1a0bIMU JBYXOCHOBHBIMH KHUCIOTaMHU.
AmoMuHAaTBl B TBEpAOM BuUAE U B pactBope. [IpumeHnenne amomunuss. CoenMHEHHS
IIFOMUHUS B HU3IIMX CTENEHSAX OKUCIICHHUS.

OnoBoO U ¢cBHUHEIU ODUMIECKUE U XUMUYECKHE CBOWCTBA (PEaKIUH C
KucIopoaoM, kucinotamu), npuMenenue. Conu osnopa(ll) m ceunna(ll). CBuHIIOBBII
aKKyMYJISTOP.

MeTtTanns N0oOOUYHB X NOAT Py O OCOOEHHOCTH CTPOEHUSI AaTOMOB
NEePEXOAHBIX METAIIIOB.

X p o m. Dusnyeckue CBOMCTBA, XUMUUYECKHE CBOMCTBA (OTHOIICHHE K BOJSHOMY
napy, KHUCIOpPOHy, XJIOpY, pacTBOpaM KHCJIOT). VI3MEHEHHE OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U TMJPOKCHAOB XpoMa C
POCTOM CTerneHu oKuciaeHusi. AMQoTrepHbie CBOCTBA okcua u ruapokcuaa xpoma(Ill).
Oxucnenue coneir xpoma(Ill) B xpomarel. B3aumHble mnepexoabl XpoMaToB U
JUXPOMATOB. XpOMaThl U IUXPOMAThI KAK OKUCIUTEIH.

MapraHeu— pu3nyecKkue 1 XUMHUYECKHE CBOWCTBA (OTHOLIEHHE K KHCIOpPOY,
XJopy, pactBopam KucioT). Oxcupg mapranua(lV) kak okHcIuTeNb W KaTalu3aTop.
[Tepmanranat kanus kak okucinutens. Maneanam(VI) kanus u e2o ceoticmea.

K e ne3o. Haxoxnenue B npupoje. 3HaUECHUE KeJie3a Il OpraHu3Ma 4esIOBEKa.
dusnyeckre CBOWCTBA kene3a. CIUiaBbl kKeje3a ¢ yIIIepoJIoM. XHUMUYECKHUE CBOWCTBA
xKene3a (B3aMMOJEHCTBHE C KHCIOPOJAOM, XJIOPOM, CEpOM, yrieM, KHCIOTaMH,
pactBopamu  cozeif). CpaBHEHHME  KHCIOTHO-OCHOBHBIX U OKHCJIMTENIbHO-
BOCCTAHOBUTEIBHBIX CBOUCTB ruapokcuaa xenesa(ll) u ruapokcuna xeneza(lll). Comm
wenesza(ll) u xeneza(Ill). Metonsr nepeBona cosneit xenesa(ll) B conu xeneza(lll) u
obpatHo. OxucnutenbHble cBoiicTBa coeauHenuit skenesa(lll) B peakumsx ¢
BOCCTAaHOBUTEISIMU (MOIUIOM, MeIbI0). [{nanniHbIe KOMILIEKCHI kene3a. KauecTBeHHbIE
peakiuu Ha uoHsl xene3a(ll) u (11I).

M e 1 b. Haxoxnenne B npupone. Dusznueckne M XHMHUYECKUE CBOMCTBA
(B3aMMOJEICTBHE C KHUCIOPOJOM, XJIOPOM, CEpOM, KHUCIOTaMH-OKuchauTensiMu). Comaun
meau(Il). Menuwiii kynopoc. Ammuakatel Meau(l) m memu(Il). Ilomyuenue okcuna
menu(l) BocctanoBnennem ruapokcuaa meau(Il) rroko3oil.

Cepe6po. Duzmyeckue U XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C CEPOH,
XJIOPOM, KHCIIOTaMU-OKUCIUTENsAMH). OcaxJeHue okcuia cepedpa mnpu JeHCTBUU
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HIeJIOYM Ha Ccoiiu cepedpa. AMMuakarbl cepeOpa kak okucnutenu. KauecTBeHHas
peakiysi Ha HOHBI cepedpa.

3010To0. PuU3ndyecKue M XMMHUYECKHE CBOMCTBa (B3aUMOJICHCTBUE C XJIOPOM,
«IApCKOW BOAKOM». CrIOCOOBI BBIAEIEHUS 30JI0TA U3 30JJ0TOHOCHOM IMTOPOIBI.

Il u v k. Pusznueckue U XUMHUYECKHE CBOWMCTBA (B3aUMOJICHCTBUE C TaJOT€HAMH,
KHCJIOPOJIOM, CEpOM, pacTBOpaMH KHUCIOT U MIenodei). AMPOTEpHOCTh OKCHJA U
TUAPOKCUIA [IMHKA.

P Ty Ts. IlpencraBienue o CBOMCTBaX PTYTH U €€ COCAMHEHUSAX.

Hemoncrpanun. 1. Komnexkuuss meramioB. 2. Koiuiekuuss MUHEpaIoB U pyd. 3.
Komnexuusa «Anromuauiny. 4. Komnexkuusa «2Kene3o u ero criassl» 5. B3aumMoaeiictBue
HaTpus ¢ Boaou. 6. OkpailvBaHue TJIaAMEHU COJISIMU HIEJIOYHBIX U IIEJI0YHO3EMETbHBIX
MeTauioB. 7. B3aumopelictBue Kaiabplusa ¢ Boxou. 8. IlmaBinenune amromMuHusg. 9.
Bzaumopeiicteue amomuHus co menoubto. 10. B3aumopelctBue Xxpoma ¢ COJISIHOM
KHUCIIoTOM Oe3 moctyna Bo3ayxa. 11. Ocaxaenune rumpokcuaa xpoma(lll) u okucnenue
€ro MepoKCUIOM BoAopona. 12. B3anmHbie mepexoabl XpOMAaTOB M AUXPOMATOB. 13.
Paznoxenne nuxpomara ammonus. 14. Amomorepmus. 15. OcaxneHue ruapokcuaa
xene3a(lll) u okucnenue ero Ha Bosmyxe. 16. Brigenenue cepeOpa u3 ero coiei
JIEUCTBUEM MEH.

JlabopaTopHsbie onbIThl. 10. OxpammBaHue IUIAMEHA COCAWHEHUAMU IIEIOYHBIX
MeTaiioB. 1 1. O3HakoMIIeHHE C MUHEPAIAMU U BaXKHEUIIIMMH COEAMHEHUSIMU IETOYHBIX
MeTaJIoB. 12. CBOMCTBA COEAMHEHNN MENOYHBIX METALIOB. 13. OKpammBaHue IIaMeH!
COJISIMM IIEJIOYHO3EMENBHBIX METAIIIOB. 14. CBOWCTBA MarHus U €ro COeIUHEHu. 135.
CaolicTBa coenquHeHu Kanblus. 16. XKectkocTs Boabl. 17. B3auMoelicTBUE altOMUHUS
C KHCIIOTaMU U IenodaMu. 18. AmdoTepHble CBOWCTBA TUIPOKCUAA ANOMUHUA. 19.
CaoiicTBa 0Ji0Ba, CBHHIIA U UX coeauHenuil. 20. CoiicTBa coneit xpoma. 21. CBolicTBa
MapraHua 1 ero coequHeHui. 22. M3yyenne munepanos xkenesa. 23. CBoOWCTBa Kelesa.
KauecTBeHHble peakiiuu Ha WOHBI kenesa. [lonyuenune oxkcuna menu(l). 24. ColicTBa
MEJIM, €€ CIIJIAaBOB M coeauMHEHUM. 25. CBoMCTBA IIMHKA U €r0 COCIUHCHUI.

IIpakTuueckass paGora IlomyueHue ropbKOi codM (CEMHBOAHOTO Cyibdara
MarHusi).

IpakTnueckas padora. [lonyueHne aIFOMOKAJIMEBBIX KBACIIOB.

IIpakTnueckass padora BpIOMHEHHWE SKCIEPUMEHTAIBHBIX 3a37ad IO TEMeE
«MeTabl TJIaBHBIX MTOATPYII.

IIpakTuueckas: padora. [lonydeHue MmegHOTO Kynopoca.
IIpakTnuyeckas padora. [lonyueHune keje3HOro Kyrnopoca.

IIpakTnueckass padora. BrpInoNHEHUE HSKCIEPUMEHTAIBHBIX 3a7a4 [0 TeMe
«MeTaibl TOOOYHBIX TOATPYIII.

KonTpoabHas padora no teme «MeTauib.

Pa3znen 3. Ctpoenne aToma.

XuMHYECKas CBSI3b

Ctpoenwue atowma. Hykmuael. U3oTonsl. Tumel pagrnoakTHBHOTO pacnajia.
Tepmosinepnsbiil cuHTe3. [lonyyeHne HOBBIX 371eMEeHTOB. fnepHble peakiuu. CTpoeHue

AIEKTPOHHBIX 00004Yek aToMoB. [IpemcraBieHne o KBaHTOBOM MeXxaHHKe. KBaHTOBBIC
yucia. ATomHble opouTanu. Paguyc atoma. DiIeKTpoOTpUIIaTeIbHOCTD.
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XuUMHUYEeCcKasd C¢Bs3b Buael xumunueckon cBsa3u. KoBajeHTHasa CBSI3b U €€
XapakTepUCTUKU (JJIMHA CBSI3M, MOJSPHOCThH, MOJISIPU3YEMOCTh, KPATHOCTH CBSI3H).
Honnas cBsa3b. MeTtananueckas CBSI3b.

Ctpoenme TBepaABl X Te i Kpucraumueckue u amopdusie Tena. TUIb
KPUCTAJUTMYECKUX PEIIETOK META/UIOB M HMOHHBIX COCIUHEHUNU. MEXMOIEKYIIpHbIC
B3anuMojencTBUsA. BogopoiHas cBs3b.

JMemoncTpanuun. 1. Kpucrammueckue pemeTtku. 2. Moaenu MOieKyI.

Pa3znen 4. OCHOBHbBIE 3AKOHOMEPHOCTH NPOTECKAHUA XUMHUYIECCKUX peaKunﬁ

TennoBoli 5P PpekKT XUMHUUECKON PEaKIHHU.
DHJIOTEPMHUYECKHE U AK30TepMUueckue peakiuu. 3akoH ['ecca. Temnora oOpa3zoBaHus
BellecTBa. DHeprus cBs3u. [loHsaTre 00 HTaNbBIUN.

[TonsitTue 06 »sHTponuu. Bropoi 3akoH TepMoauHamuku. OHeprus [ub6ca wu
KPUTEPUH CaMOINIPOU3BOJIBHOCTH XUMHUUYECKON PEAKLINH.

CKOpPpOCTh XUMHUYECKUX PEAaKI WU U €€ 3aBUCUMOCTh OT IPUPOIBI
pearupyrommx  BEIIECTB, KOHLEHTPAallMM pPEAareHTOB, TEMIEpPaTypbl, HaJu4us
KaTajau3aTropa, IJIOMAad MOBEPXHOCTH PEarupyroluX BEIIECTB. 3aKOH JEHCTBYIOIIMX
Mmacc. [IpaBuno Bant [N'odda. [Tonsitue 00 sHEprun akTUBAMU U 00 YHEPTETUUYECKOM
npoduiie peakiuu. ['OMOreHHBIN U reTeporeHHbIN KaTtanus. [IpuMepbl KaTaIuTHIeCKUX
IPOLECCOB B TEXHUKE M B JKUBbIX opranusmax. depmeHTbl Kak OHOIOrHMYECKUE
KaTaJIn3aTOPHI.

OO6paTtumsbie peaxiuu Xumuueckoe paBHoBecue. [Ipuniun Jle [laremnse.
KoncranTa paBHOBecHs. PaBHOBecHE B pacTBOpax.

KoncranTel mucconmanumu. Pacyer pH pacTBOPOB CHIIBHBIX KHCIOT M IIEJIOYEH.
[IpousBeneHue pacTBOPUMOCTH.

Pan aktTuBHocTu MmeTaniuaoB. [loHATHE O CTAaHIAPTHOM 3JIEKTPOTHOM
NOTEHIMAJIE W DSJIEKTPOABWXKYIIEH CWIE pPEeakUud. XUMUYECKHE HCTOYHUKH TOKA:
raJbBaHUYECKHUE DJIEMEHTHI, AKKyMYJSATOPbl W TOIUIMBHBIE AJIEMEHTHI. DJEKTPOJIN3
pacIuIaBoB ¥ BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB. 3aKOHBI 3JIEKTPOJIN3A.

JemoncTpanum. 1. DK30TepMHUUECKUE U SDHIOTEPMUUECKNE XUMUYECKUE PEAKLINH. 2.
TennoBble SBIICHHUS NPU PACTBOPEHUM CEPHOM KHCIOTHI M AMMHUAYHOM CEJUTPHL. 3.
3aBUCUMOCTh CKOPOCTH PEAKIMM OT MPUPOJBI BEIIECTB Ha MPUMEPE B3aWMOIECHCTBUS
PacTBOPOB PA3IMYHBIX KUCIOT OJMHAKOBOM KOHIIEHTPALMU C OJWHAKOBBIMU KyCOUYKaMU
(rpaHynaMM) IIMHKAa M OJMHAKOBBIX KYCOYKOB pa3HbIX METAJIOB (MarHus, IUHKA,
’Keje3a) ¢ pacTBOpPOM COJSTHOM KucnoTel. 4. B3aummonelcTBHEe pacTBOPOB CEPHOM
KHCJIOTBI C paCTBOpPaMU TUOCYJIb(aTa HATPUS Pa3TUYHON KOHUIEHTPAIMHU U TEMIIEPATYPHI.
5. Paznoxxenue mepokcuaa BOAOPOJA C MOMOIIBI0 HEOPTAHUMYECKHUX KaTaau3aTopoB U
IPUPOAHBIX OOBEKTOB, COIEPKAIIMX KaTalazy.

JlaGopaTopHbie omnbIThbl. DaKTOpHI, BIMAIOIINE HAa B3aUMOJCHCTBHE MeETallla C
pactBopamMu  KucaoT. C(CMmenieHue XUMHUYECKOrO paBHOBECHsS TMPU  YBEIUYEHUU
KOHIICHTPALIMX PEAreHTOB U IPOIYKTOB.

26. Karanutuueckoe pasyioKeHUe MepoKCHia BOAOPOIa

IpakTnueckasi padora CKOpOCTh XUMUYECKOU PEAKIUU.
IpakTnueckas padbora XuMHU4YECKOE PaBHOBECHE.
KonrpoabHast padora TeopeTrueckue OCHOBBI XUMHUH.
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Pa3znea 5. XuMuuyeckasi TeXHOJIOTUA

OCHOBHBIE IPUHUUNB XUMHUYECKON TeXHONOTHHU. [Ipous
BOJICTBO CEpPHOM KHCIOTBHBI KOHTAKTHBIM ciocoO0oM. Xumu3m npoiiecca. Coipbe
JUISL IPOU3BOJICTBA CEPHOM KUCIOTHI. TEXHOJOrM4yeckas cXxema MpoLecca, MPOLecCh U
anmnaparsl.

[Ipou3BoaCTBO aMMUuaka. XuMu3M nponecca. OnpeaeneHne OnTuMaibHbIX
YCIOBHM MpOBEAEHUs peakuuu. [IpuHIMN LIUMPKYJIsIUMM M €ro peajns3anus B
TEXHOJIOTUYECKOU CXEME.

MeTtannyprus. Yepnas meramunyprus. JloMeHHbIN pouece (CbIpbe, yCTPOHCTBO
JOMEHHOM meuu, XUMHU3M nporiecca). [Ipon3BoACcTBO cTanu B KUCIOPOIHOM KOHBEPTEPE
Y B DJIEKTPOIICYax.

Oprannueckui cuHTe3. CuHTE3Bl HA OCHOBE cCUHTE3-ra3za. [[pou3BoaCTBO
METaHOJIA.

DKoJIorus U MpoodsiemMa oXpaHbl OKPYKAIOLIEH Cpe/ibl. 3eJieHast XUMHMUSL.

JemoncTrpanuu. 1. Celppe [UIsi IPOU3BOJACTBA CEPHOM KHUCIOTHL. 2. Monens
kunsiiero ciost. 3. JKenesnast pyaa. 4. O0pasiibl CIIaBOB KeJe3a.

Tema 6. Xumus B ObITY U Ha ciIyx0e 001IecTBA

Xumusi numd. JKupel, Oenku, yrieBoAbl, BUTaMuHbL. lluieBbie g00aBKH, HX
Kjaccu(ukanus. 3anpelieHHble U pa3pelieHHble MUILEBble J00aBKU. JIeKapCTBEHHBIE
cpeactBa. Kpacku u nurmeHthl. [IpuHIMOBI OKpamMBaHus TKaHEH. XuUMHS B
crtpoutenscTBe. LleMeHT, 6eToH. CTekno u kepamuka. TpaauiMoHHbIE U COBPEMEHHbBIE
KepamMuyeckne Marepuanbl.  CBepXmpoBoAsmias KepaMHKa. bbeIToBas  XUMWUSL.
OTt6enuBaronye cpecTBa. XUMHUS B CEIIbCKOM X03sicTBE. HCEKTUIIUIBI U TIECTULIH/TBI.
CpencTsa 3aluThl pacTeHU. PenenieHTsl.

OcoOeHHOCTH COBpPEeMEHHOM HaykKu. MeToI0N0rus Hay4YHOrO HCCIICIOBAHMS.
[Ipodeccuss xumuka. Maremaruueckass xumus. llonck XuMuyeckod HHGPOPMALIMH.
PaboTa ¢ 6a3amu 1aHHBIX.

JMemoncTpanum. 1. Ilumessie kpacutenu. 2. Kpamenue tkaneit. 3. OrOenuBanue
TkaHel. 4. Kepamuueckue marepuansl. 5. l[BetHsie crekna. 6. Kosnekuusi cpeacTts
3ammTel pacrenui. 7. Komneknus «TorumBo u ero Bumbl». 8. IIpumepsl paboThI C
XUMUYECKUMHU 0a3aMu JTAHHBIX.

JlabopaTopHbie ONBITHI. 3HAKOMCTBO C MOIOIIMMU CPEACTBAMH. 3HAKOMCTBO C
orOenuBarommmu  cpeAactBamu. 28, Kien. 29. 3HaKoMCTBO ¢ MUHEpaJIbHBIMU
yA0OpEHUSIMU U U3YyUYCHHE UX CBOMCTB.

IpakTnueckas padora Kpaienue Tkanei.
IIpakTuyeckas padora. OnpeaesieHie MUHEPAIbHBIX YI0OPEHU.
KonrpoabHasi padora. 3anura NpoeKTHBIX padoT.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KoaudecTBO 4acoB 3J’[eKTp0HHbIe
Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM NPOrPAMMBbI B KonTp. Ipakr. (undposbie)
cero padoTbl padoTbl o0pa3oBaTe/ibHbIE
pecypchl
Pa3nen 1. OcHOBHBbIE MOHSAITHSA OPraHUYeCKOW XUMHH
. bubanorexa HOK
11 IIpeamer opranuyeckon _XMMHH. Teopuss crpoeHus 5 https:/lesson.edu.ru/04/10
opraHnyeckux coeauuenuit A. M. byriepona https://m.eds00.ru/d69df650
1.2 CtpykTypHasi TEOpUsl OPraHUYECKUX COETUHEHUI 11
Hroro no pazneny 16
Pa3nea 2. Yraesogopoasl
21 [Ipenenvubie YTJICBOJOPOIbI — AJIKaHBI, 5 bubnmoreka LOK
' IIUKJIOAJIKaHbI https://lesson.edu.ru/04/10
29 Henpenenbubie YIJIeBOJOPOOBI: QJIKECHBI, 14 1 bubnuorexa LIOK
' AJIKaIUEHBbI, aJIKUHBI https://lesson.edu.ru/04/10
23 A ( ) 8 bubanorexa HOK
: POMATHHCCKHC YITICBOOPO/IET (apCHEI https://lesson.edu.ru/04/10
24 [IpuponHbIE HCTOYHUKH YIJIIEBOAOPONOB M HX 4 bubnuorexa LIOK
' nepepaboTka https://lesson.edu.ru/04/10
25 r 5 1 bubnanorexa HOK
) aJIOTCHIPOU3BOIHLIC YTIICBOAOPOIOB https://lesson.edu.ru/04/10
Hroro no pazgeny 36
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHus
Bubnauoreka HOK
31 Crupri. Denon 11 1 https://lesson.edu.ru/04/10
KapOonunbpHbIe COeTMHEHUS: aTbJIETU bl U KETOHBI.
3.2 14 1
Kap6onossie kucnotbl. Crioxxknble 3¢upsl. Kupbl
Wroro no pazmeny 25
Pa3znea 4. A30T- M cepocoaepxalme OpraHudecKue coeIuHeHust
Bubauoreka HOK
41 AmuHBL. AMUHOKHCIIOTHI. benku 11 1 2 https://lesson.edu.ru/04/10
Hroro no pazneny 11
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Tema 5. Buojornyeckn akTHBHBIE BelllecTBA.

51 buonornueckn akTUBHLBIC BEIECTBA 14 Egg;?/?;:;an.edu.ru /04 /11610K
52 e 5 B
Wroro no paszneny 19
Tema 6. IloBTOpenue u yriydjeHue 3HAHU.
6.1 Wroro no pazueny 21
Pa3nen 7. BoicokomoJieKyJIsipHbIe COeTUHEHM S
7.1. BricokoMoneKkynsipHbIe COSIMHEHHS 7
Wroro no pazpeny 7
Pezepn 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
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11 KJIACC

HaumeHoBaHue pa3gejioB U TeM KoanuecTBO 4acoB
Ne n/m DJIeKTPOHHbIE (uu¢posbIe)
nmporpaMmmbIl Bcero
Kontp. pa6oTni IpakT.padoTsi o0pa3oBaTejibHbIE PeCypPChI
Pa3nen 1. Heoprannueckas Xummusi
Bubnnoreka HOK
11 Hemerauibt 42 1 5 https://lesson.edu.ru/04/11
bubnunoreka HOK
12 Mertabl 36 1 6 https://lesson.edu.ru/04/11
Wroro no pazneny 78
Pa3nen 2. CtpoeHue aToma. XumMnyeckas CBs3b.
bubnnorexa ITOK
2.1 Snpo aroma. SnepHbie peakuu. 7 https://lesson.edu.ru/04/11
Bubnuoreka IIOK
29 Nounnas cBs3b. CTpoeHUE HOHHBIX 7 https://lesson.edu.ru/04/11
KpHUCTAJLIOB. https://m.edsoo.ru/2dd57f24
Hroro no pazneny 14
Pa3nen 3. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XHMHYECKUX PeaKkIuid.
TernoBbie 3 (HEeKTh XUMUYECKIX 5 1 1 Bu6nuoreka LHOK
3.1 peaKiuii. https://lesson.edu.ru/04/11
39 CKOpOCTh XUMHUYECKUX peaKIuil. 3aKoH 5 Bubnnoreka LIOK
' JEUCTBYIOILUX MacCC. https://lesson.edu.ru/04/11
33 Xumnueckoe paBHoBecue. KoncTaHTa 11 1 Bbubnnorexa LIOK
) paBHOBECHSI. https://lesson.edu.ru/04/11
Hroro no pazgeny 21
Pa3nen 4 Xumuueckasi TEXHOJIOTHS.
Bubnnoreka IIOK
4.1 XuMHeCKas TEXHOOTH. 8 https://lesson.edu.ru/04/11
4.2 Hroro mo pazueny 8
Paszaen 5. Xumus n :KM3HbL
51 Metoapl o3HaHUS B XUMUH. XUMHA U 15 1 ) bubnuoreka LIOK
) KU3HD https://lesson.edu.ru/04/11
Wroro no pazneny 15
OO011ee KOJIMYECTBO YaCOB 136 4 15
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Xwumus, 11 xnacc/mpodunbHeiii ypoBeHnb ['adbpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
JIéskun A.H., Aximonepnoe obmiectBo «M3marenbetBo «IIpocBemienne

2. Xuwmus, 11 kmacc/mpodunsHbiii ypoBenb ['abpuensa O.C., u np, AKIHOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemenune»

3. T'abpuensn O.C., ITonomapes C.1O., KapmoBa A.A. Opranudeckas XUMHUSI:
3amaun nynpaxuaenus. 10 kmacc. — M.: [Ipocsemenue, 2005.

4, Tabpuensu O.C., Batnmuna JI.II. Xumudeckuii SKCIIEPUMEHT MO OpraHUYECKOM
xumud. 10xmace. — M.: [Ipoda

5. Tabpuensn O.C., OctpoymoB W.I'. Xumust A MIKOJTHHUKOB CTapIINX
KJIACCOB HMITOCTYTAOMUX B BY3bl: Yue0. [Tocobue. — M.: JIpoda,

METOANYECKHUE MATEPHUAJIBI UIAA YUYUTEJIA

1. I'adpuensn O.C. Ilporpamma kypca xumuu juid 8-11 kiaccos
oOmieoOpazoBarenbHbIX yupexxaeHuil.— M.: [Ipoda,

2. INa6puensa O.C. Xumus. 10 knacc. [IpoduinbHBINA ypOBEHB: METO/I. IIOCOOUE. -
M.: JIpoda

3. ["abpuensn O.C., Mackaes @.H., [Tonomapes C.1O., Tepenun

B.W. Xumus. 10 knacc.yue6. mst odueo0pa3oBar.
VYupexnennii(2-x ypoBHeBbIil) — M.: [Ipoda

4. I'abpuensn O.C., OctpoymoB N.I". HacTonbHas KHUra yuuresns.
Xumus. 10 kmace. — M.: [Ipoda

S. I"abpuensn O.C., bepéskun I1.H., Ymakosa A.A. u 1p.
KonTponbHble 1 mpoBepouHbIepadOTHI 0 XUMHHU. 10 Ki1ace —
M.: Ipocda

6. I"a6puensa O.C., Octpoymos N.I'., Octpoymona E.E.

Opranuyeckast XUMHs B TeCTax,3a/la4yax, ynpaxHeHusx. 10
kiacc. — M.: [Ipoda

7. I"abpuensn O.C., ITonomapes C.1O., Kaprioa A.A.
Opranundeckas xumus: 3ajauu nynpaxsenus. 10 knace. — M.:
[Ipocsemenue, 2005.

8. IMa6puensu O.C., [Tonkosa T.H., Kapmosa A.A. Oprannyeckas
xumus: Meroauueckoenocobue. 10 kmacc. — M.: IIpocsernenne

9. I"a6puensu O.C., Barnuna JLIT. Xumuueckuii 5KCIEpUMEHT 11O
opraanueckoit xumuu. 10kmacc. — M.: JIpoda

10. I'adpuensa O.C., OctpoymoB N.I'. Xumus. 10 ki1.: Metoaudeckoe mocodue. —
M.: Ipoha

11. INa6puensu O.C., Pemetos I1.B. Octpoymor WU.I'. Hukutiok A.M.
['oTOBUMCS K €TUHOMYTOCYIapCTBEHHOMY 3K3aMeHy. — M.: apoda,

12. I"a6puensu O.C., Octpoymos WN.I'. Xumus s

HIKOJILHUKOB CTapIINX KJIACCOB UIIOCTYIAIONINX B BY3bI:
Vueb. [Tocobue. — M.: Jlpoda,
HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubanorexa IJOK https://lesson.edu.ru/
PDOII https://resh.edu.ru/
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