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Ilnanupyembie pe3yJbTaThbl OCBOCHUSA Y4eOHOI0 npeamMera « XuMus»
Ha yriiy0JIeHHOM YPOBHE CpeHero oomero 00pa3zoBaHmsi

1.1. IlnanupyemMble JUYHOCTHBIE Pe3yJbTATHI OCBOCHUS Y4eOHOr0 ImpeaMera
«XuMHS» HA YIJIy0OJICHHOM YPOBHE

10 kanacc

JIM4HOCTHBIE pe3yjbTaThl B cdepe OTHOIIEHHH oO0y4dalommxcs K cede, K
CBOEMY 310POBbIO, K MO3HAHUIO Ce0s:

— OpueHTaIus 00y4yarouMxcsa Ha JOCTIKEHUE JIMYHOTO CYACThS, Peau3alnio
NO3UTUBHBIX  JKU3HEHHBIX  IEPCHEKTUB, WHHUIMATHBHOCTb, KpPEATUBHOCTb,
TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOTPEIENIEHUI0, CIOCOOHOCTD
CTaBUTh LEJIN U CTPOUTH )KM3HEHHBIE TIAHBI;

— TOTOBHOCTb M CITIOCOOHOCTh 00€CTIeUnTh ce0€ U CBOUM OJM3KHM JOCTOMHYIO
XKU3Hb B  IIPOLIECCE  CAaMOCTOSITENBHOW, TBOPYECKOM M OTBETCTBEHHOU
NEATEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh OOyYaromUXxcs K OTCTaWBAHUIO JINYHOTO
JIOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, TOTOBHOCTh M CIIOCOOHOCTBH BbIpaOaThIBATh
COOCTBEHHYIO TO3UIMI0 [0 OTHOUIEHHIO K OOIIECTBEHHO-TIOJUTHYECKUM
COOBITHUSAM IMPOLUIOTO M HACTOSIIIETO HAa OCHOBE OCO3HAHUS U OCMBICICHUS
VCTOPUH, JYXOBHBIX LIEHHOCTEN U TOCTUKEHUI HAIllE CTPaHBI;

— TOTOBHOCTb H  CHOCOOHOCTh OOy4YarOIIMXCS K CaMOpa3BUTHIO U
CaMOBOCHHUTAHUID B COOTBETCTBHM C OOIIEYEIOBEYECKMMH LEHHOCTSIMU U
yujearaMl  TpaXIaHCKOro  oOmiecTBa,  MOTPEOHOCT B (PU3HYECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3AHATHUAX CIIOPTUBHO-03/JOPOBUTEIBHOM
NeSATEIbHOCTbIO;

— TMPUHATHE M peaju3alus LEeHHOCTEeW 340poBOro M Oe3zomacHoro oOpaza
XKU3HU, OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K COOCTBEHHOMY
(bu3NYECKOMY U IICUXOJIOTUYECKOMY 3/I0POBBIO;

— HENpUSTHE BPEIHbIX TPUBBIYEK: KYypeHHUs, YNOTPeOJCHUs] aJKOTOoJs,
HapKOTHKOB.

JInuHOCTHBIE pe3yJIbTAaThl B c(hepe OTHOLICHUIT o0yuaomuxcs K Pocenu kak
K Poaune (OTeuecTBy):

— poccuiicKas HWJIEHTHYHOCTh, CIOCOOHOCTh K OCO3HAHHIO POCCHUHCKOMN
UJEHTUYHOCTU B MOJMKYJIBTYPHOM COIIMYME, YYBCTBO MPUYACTHOCTU K UCTOPHKO-
KyJIbTYPHOI OOIIHOCTH POCCHIMCKOro Hapoaa U cyabOe Poccuu, maTpuoTusm,
TOTOBHOCTH K CiIy»eHnI0 OTeuecTBy, €ro 3aluTe;

— YB@XEHHUE K CBOEMY HapOJy, UyBCTBO OTBETCTBEHHOCTH mepes PoauHoid,
ropIocTM 3a CBOM Kpad, cBow Poauny, mnpouuioe u  Hacrosilee
MHOTOHAllMOHANBHOTO HapoAa Poccun, yBaxkeHue K rocyAapCTBEHHbIM CHUMBOJIAM
(rep6, mar, rumn);

— (opMHpoBaHHE YBaXXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccniickon ®denepannu, sSBIAIOLIEMYCS OCHOBOM POCCUHMCKOM WIECHTHUYHOCTH M
TJIaBHBIM (paKTOPOM HAIIMOHAIBHOTO CaMOOTPEICIICHNUS;

— BOCIUTaHHE YBAXKEHHUS K KyJIbType, S3bIKaM, TPaJUIHUsIM U 0ObIYasM
Hapoao0B, npoxuBaromux B Poccniickon denepannu.



JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHI O0y4YAalOIIUXCH K 3aKOHY,
roCyAapcTBY U K IPAaKIAHCKOMY 00LIECTBY:

— TPaXIaHCTBEHHOCTb, I'PAKIAHCKAs IO3HMIMS AKTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOT0O OOLIECTBAa, OCO3HAIOUIETO CBOM KOHCTUTYLIMOHHBIE MpaBa U
00513aHHOCTH, YBA)KAIOLLETO 3aKOH U MPABOMOPSAOK, OCO3HAHHO IMPUHHUMAIOIIErO
TpPaJULMOHHBIE HAlIMOHAJIbHbIE U OOIIEYEIOBEYECKUE TyMAHUCTUYECKUE W
JEMOKPAaTUYECKUE LIEHHOCTH, TOTOBOI'0 K YYaCTHIO B OOIIECTBEHHOM KU3HU;

— T[pU3HAHUE HEOTUYK/Ia€MOCTH OCHOBHBIX MpaB M CBOOOJA YEJOBEKa,
KOTOpbIE MPUHAMJIECKAT KAXKIOMY OT POXKAECHHUS, TOTOBHOCTh K OCYILIECTBICHUIO
COOCTBEHHBIX TpaB U CBOOOJ Oe€3 HapylleHUs MpaB M CBOOOJM IPYrHX JIMIIL,
TOTOBHOCTb OTCTaWBaTh COOCTBEHHBIEC MpaBa M CBOOOBI YeJIOBEKa U TpaKIaHHHA
COrJacHO OOUIENpPU3HAHHBIM MPHUHIIMIIAM U HOpMaM MEXIYHapOJHOIrO MpaBa U B
coorBerctBuM ¢ Konctutymmen Poccuiickon @Denepanuu, ImpaBoBas U
IIOJINTUYECKAS] TPAMOTHOCTB;

— MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAayKH U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOE Ha JIMAJOre KYJbTYp, a TaKXKe
paznuuHbIX (GOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAaHHE CBOETO MecTa B
IOJINKYJITYPHOM MHPE;

— HHTEpUOpH3aLMs LEHHOCTEM IEMOKpPaTUU M COLUAIBHOW COJIMIAPHOCTH,
TOTOBHOCTh K JIOTOBOPHOMY pEryJIMPOBaHUIO OTHOLICHWM B TIpYyIIe WIN
COLMAJIBHOM OpraHu3alluy;

— TOTOBHOCTh OOYYalOIIMXCS K KOHCTPYKTUBHOMY YYacTHIO B MPUHATUHU
pELIeHU, 3aTparuBalIIUX MX IpaBa U HHTEPECHl, B TOM YHCIIE B PA3IUYHBIX
dbopmax OOIIECTBEHHOM CaMOOpTaHU3allMKM, CaMOYIIPaBJICHHS, OOIIECTBEHHO
3HAYMMOM JIEATCIbHOCTH,

— TPUBEPXKEHHOCTh HJI€IM HWHTEpHAUMOHAIN3MA, JIpY>KObI, pPaBEHCTBA,
B3aMMOINIOMOIIM  HApOJOB; BOCIHTAHME  YBAXKUTEJIBHOI'O  OTHOIICHHUS K
HAllMOHAJIBHOMY JOCT

— OMHCTBY JIIOJIEH, UX YYBCTBAM, PEJIUTHO3HBIM YOCKICHUSAM;

— TOTOBHOCTb OOYYarOIIMXCS MPOTUBOCTOSATH HUICOJOTHH JKCTPEMHU3MA,
HaI[MOHAJIN3Ma, KCeHO()OOMH; KOpPYNUUHU; AMCKPUMUHALMU IO COLMAIBHBIM,
PENMTUO3HBIM, PAacOBBIM, HALMOHAJIBHBIM IIPU3HAKAM M JPYTUM HETaTHUBHBIM
COLIMAJIBHBIM SIBJICHUSM.

JInyHocTHBIE pe3yjbTaTbl B c(epe OTHOMICHHA OOyYAOIIMXCH C
OKPYKAIOUIUMHU JIIOAbMMU:

— HpPaBCTBEHHOE CO3HAHUE M  IIOBEJCHHME HAa  OCHOBE  YCBOCHMS
OOIIEYEIOBEYECKUX IIEHHOCTEH, TOJEpPaHTHOIO CO3HAHUA W TIOBEJCHUS B
MOJIUKYJBTYPHOM MHUpPE, TOTOBHOCTU M CIIOCOOHOCTH BECTH JIHUAJIOr C JIPYTUMHU
JIOABMH, JOCTUraTh B HEM B3aUMOIOHUMAHHS, HAXOIWUTh OOUIMEe LETHu HU
COTPYIHHMYATh ISl UX JOCTUKEHUS;

— TMPUHATHE TYMaHHCTHUYECKHX I[IEHHOCTEW, OCO3HAHHOE, YBAXKUTEIBHOE U
no0poKenaTeaIbHOe  OTHOLIEHWE K  JIPYroMy 4EJOBEKY, €ro MHEHHIO,
MUPOBO33PEHUIO;



— CIIOCOOHOCTh K  CONEPEeKMBAHWIO U (OPMUPOBAHHE TO3UTHBHOIO
OTHOIICHUSA K JIIOSM, B TOM YHCIIE K JIULAM C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBbS U MHBANUIAM; OE€PEXKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K
¢u3nUIecKkoMy U IICHUXOJOTHYECKOMY 3[I0OPOBBIO JIPYTHX JIIOJIEH, yMEHHE OKa3bIBATh
HEPBYIO TIOMOIITb;

— (dopMUpOBaHHE BBHIPAKEHHON B MOBEJCHHM HPABCTBEHHOW MO3UIUH, B TOM
qHCcIIe CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 00pa, HPABCTBEHHOTO CO3HAHMS U
MIOBE/ICHUSI HA OCHOBE YCBOCHHUS OOIIEUYETOBEUECKUX [IEHHOCTEH W HPaBCTBEHHBIX
YyBCTB (4€CTH, A0JTa, CIPABEIITUBOCTH, MIJIOCEPAUS U IPYKEI00s);

— pa3BUTHUE KOMIIETEHIIMH COTPYJAHUYECTBA CO CBEPCTHHKAMH, JICTHbMH
MJIQJIIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTeIbHOM, OOLIECTBEHHO IOJE3HOM,
y4e0HO-UCCIIEeIOBATENILCKOM, MPOSKTHON U IPYTUX BHUIAX JIEATEIHHOCTH.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOUICHWI O0y4alOUIUXCHA K
OKpY:KawleMy MHPY, *KUBOIl IPUPO/Ie, XyI0:KeCTBEHHOM KYyJIbType:

— MHPOBO33PEHHUE, COOTBETCTBYIOUIEE COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH, 3HAYUMOCTHM HAyKH, FOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPUYECTBY,
BJIaJICHUE JOCTOBEPHOUN MH(pOpPMAIIMEl O TIEPEIOBBIX JTOCTUKEHUSX U OTKPBITUIX
MHUPOBOM U OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

— TOTOBHOCTH M  CIOCOOHOCT, K  0Opa3oBaHMIO, B TOM  YHCIE
caM0oOOpa30BaHNIO, HAa MPOTSHKEHUM BCEW >KU3HM; CO3HATEILHOE OTHOIICHHE K
HEMPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIHEMHOW MpOdeCCUOHAIBHOU H
OOIIECTBEHHOU ICATCIHLHOCTH;

— DJKOJIOTUYEeCKasi KyJbTypa, OEpEeKHOE OTHOIIEHUS K POJIHON 3emiie,
NPUPOJHBIM OoraTrcTBaM Poccuum W MHpa; TOHUMAHUE BIMSHUS COLMAIBHO-
SKOHOMHMYECKUX IPOLIECCOB HA COCTOSHHE MPUPOJHONM M COLUMAIBHOW CpE.bl,
OTBETCTBEHHOCTh 3@ COCTOSIHUE€ NPUPOJIHBIX PECYPCOB; YMEHHUS U HABBIKU
Pa3yMHOI0 MPUPOJAOIOIL30BaHUSA, HETEPIUMOE OTHOUIEHUE K JICUCTBUSAM,
MPUHOCSIIUM BpeA HKOJOTHHU; MPUOOPETEHHUE OIbITa JKOJOTO-HAIPABICHHON
JEATEIIbHOCTH;

— DJCTETUYECKOE€ OTHOWIEHHUS K MHUpPY, TOTOBHOCTh K 3CTETUYECKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA.

JInuHocTHBIE pe3yibTaThl B cdepe OTHOLIEHUH 00yyaluuxcsi K ceMbe U
poOaUTENSIM, B TOM YMCJIe MOAr0TOBKA K CeMeHHOM KU3HU:

— OTBETCTBEHHOE OTHOIIEHHME K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
IIPUHATHUS LIEHHOCTEN CEMENHOU JKU3HU;

— TOJIOKUTENBHBIN 00pa3 ceMbH, POIUTENLCTBA (OTIOBCTBA U MAaTEPUHCTBA),
WHTEPUOPHU3ALNS TPAJULIUOHHBIX CEMENHBIX IEHHOCTEM.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOLIEHUSI O0YyYAIOIIMXCA K TPYyAy, B
chepe COUATBLHO-IKOHOMUYECKUX OTHOIIEHUIA:

— yBaXeHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3allIUTE CBOEH
COOCTBEHHOCTH,



— OCO3HaHHBIN BBIOOp Oyaymied mpodeccuu Kak MyTh U CIOCO0 peann3anuu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB;

— TOTOBHOCTHh OOYYarOIIUXCsA K TPYAOBON MpodeccHoHaTbHON AeATeIbHOCTH
KaKk K BO3MOXXHOCTHM Yy4acTHUs B pEHIEHUM JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM;

—  TOTPEeOHOCTh TPYAMTHCS, YBOXXKEHHUE K TPYAy U JIOJAAM TpyHa, TPYIOBBHIM
JIOCTHXKEHHUSIM, JO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K
pPa3HBIM BHJIaM TPYJIOBOU ESATEIbHOCTH;

— TOTOBHOCTh K CaMOOOCTY)KHMBAaHHIO, BKJIIOYas OOYYECHHE M BBITIOJHEHUE
JIOMAIITHUX 00sI3aHHOCTEM.

JIuyHocTHble pe3yabTarhl B chepe (PUIMYECKOro, ICHUXOJOrHYECKOro,
COLMAIBHOTO M AKAIEMHYECKOTr0 0J1aronoJy4usi 00y4aonuxcs:

—  (usnueckoe, IMOIUOHATBHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJIaronoayyue
oOy4Jaronmxcsi B KU3HU 0Opa30BaTeNIbHOM OpraHu3allid, OIIYIIEHHE JIEThMU
0€30MacHOCTH U TICUXOJIOTUYECKOro KoMdpopTa, HHHOPMAIIMOHHON O€30MaCHOCTH.
11 kanacc
JInyHOCTHBIE pe3yJbTaThl B c(epe OTHOLIEHHI o0ydyawimuxca K cede, K
CBOEMY 3/10POBbI0, K IO3HAHUIO cels:

— OpueHTaIusl o0y4aronMxcsi Ha JOCTHXKEHUE JTUYHOTO CYACThS, PEeaTU3alliio
MO3UTUBHBIX  JKU3HEHHBIX  MEPCHEKTUB, HWHUIIMATUBHOCTb, KPEATUBHOCTb,
TOTOBHOCTh M CHOCOOHOCTHb K JIMYHOCTHOMY CaMOOMPEIEICHUIO, CIOCOOHOCTH
CTaBUTH 1IEJIM U CTPOUTH KU3HCHHBIC TJIAHBL;

— TOTOBHOCTb M CITIOCOOHOCTh 00€CTeunTh ce0e U CBOUM OJIM3KUM JOCTOMHYIO
)KU3Hb B TPOLIECCE  CAMOCTOATEIBHOM, TBOPYECKOM U  OTBETCTBEHHOM
JeATEIIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS K OTCTAaMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPAOATHIBATH
COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIICHUIO K  OOIIECTBEHHO-TIOJUTUYECKUM
COOBITHSIM TIPOIIJIOTO M HACTOAIIETO HAa OCHOBE OCO3HAHUS W OCMBICICHUS
HWCTOPHUH, TYXOBHBIX IICHHOCTEN U JOCTHIKCHUM HAIIIEH CTPaHBI;

— TOTOBHOCTh U  CIOCOOHOCTh OOYYaIOMIMXCS K CaMOpPa3BUTHIO U
CaMOBOCTIMTAHHIO B COOTBETCTBHHM C OOIIEYEIOBEUYECKHUMH IIEHHOCTSIMU U
AaeasaMu rpaXk JaHCKOTO 00I1IeCTBa, MOTPEOHOCTH B buznyecKkom
CaMOCOBEPIICHCTBOBAHUH, 3aHSATHAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATEIIbHOCTBIO;

— TMPUHATHE W peaju3alus IeHHOCTEeW 3740poBOro M Oe3zomacHoro olpasa
JKU3HU, OEPEXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY
(bU3UYECKOMY U MICUXOJIOTHUYECKOMY 370POBbIO;

— HENpUATHE BPEIHBIX NPHUBBIUCK: KypEHUs, YHOTPEOJCHHS aJIKOTOJIA,
HapKOTHUKOB.

JInuHOCTHBIE pe3yJbTAThI B cepe OTHONIEHUIT o0yyaomuxcs K Pocenu kak
K Poauune (OrTeuecTBy):

— poccUiCKas HAEHTUYHOCTh, CIHOCOOHOCTh K OCO3HAaHUIO POCCHUCKON

UJIEHTUYHOCTU B MOJIUKYJBTYPHOM COLIMYME, YyBCTBO MPUYACTHOCTU K UCTOPUKO-



KyJIbTYpPHOH OOIIHOCTH POCCHUHCKOTO Hapona M cyabOe Poccuu, matpuotusm,
TOTOBHOCTB K CIIykeHHI0 OTeuecTBy, €T0 3aIluTe;

— YB@XEHHE K CBOEMY HapoOJy, 4yBCTBO OTBETCTBEHHOCTH Iepen PomunHou,
rOpAoOCTH 3a CBOM  Kpai, cBOow PoaumHy, nmpomuioe W HacToslee
MHOTOHAIlMOHAIBHOTO Hapoaa Poccum, yBaxkeHue K rocyaapCTBEHHbIM CHMBOJIAM
(repO, dmar, ruMH);

— (hopMHpoOBaHHUE YBaXKEHUS K PYCCKOMY S3BIKY KaK TOCYJJapCTBEHHOMY SI3BIKY
Poccuiickon denepanyu, SBISIOMIEMYCS OCHOBOM POCCHMCKON HWJICHTUYHOCTH U
TJIaBHBIM (paKTOPOM HAIIMOHAIBHOTO CaMOOTIPEICICHNUS;

— BOCIHHMTAHHE YBAXEHUS K KYJbType, SI3bIKaM, TpPaJulusAM U O0ObIYasM
HapoJ0B, npoxuBaromux B Poccniickon denepannu.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOWIEHHI O0y4alOUIUXCH K 3aKOHY,
roCyJAapCcTBY H K IPAaKIAHCKOMY 001IECTBY:

— TPaXIaHCTBEHHOCTb, I'PAKIAHCKAsl MMO3HMIMS AKTUBHOIO U OTBETCTBEHHOI'O
YJIeHa POCCUHCKOTO OOLIECTBAa, OCO3HAIOUIETO CBOM KOHCTUTYLIMOHHBIE MpaBa U
00513aHHOCTH, YBA)KAIOLLErO 3aKOH U MPaBOMOPSAOK, OCO3HAHHO NPUHHUMAIOILIEr0
TpPaJMLMOHHbIE HAllMOHAJIbHbIE W OOIIEYEIOBEYECKUE TyMAHUCTUYECKUE W
JEMOKPAaTUYECKUE LICHHOCTH, TOTOBOI'0 K YYacTHIO B OOIIECTBEHHOM KU3HU;

— IpU3HAHUE HEOTYY)KIaeMOCTH OCHOBHBIX NIpaB M CBOOOJ 4YelOBEKa,
KOTOpbIE MPUHAMJIECKAT KAXKIOMY OT POXKACHHUS, TOTOBHOCTh K OCYILIECTBIEHUIO
COOCTBEHHBIX NIpaB M CBOOOJ 03 HapylIeHWs NpaB U CBOOOJ JPYruX JIWLI,
TOTOBHOCTh OTCTaMBaTh COOCTBEHHbIE MPaBa U CBOOOJIBI YEJIOBEKA U IpaklaHWHA
COrJacHO OOUIeNpPU3HAHHBIM MPHUHIIMIIAM U HOpMaM MEXIYHapOJHOIrO MpaBa U B
coorBerctBuM ¢ Konctutymmen Poccuiickonn @enepauuu, mpaBoBas U
MOJIUTUYECKAS] TPAMOTHOCTb;

— MHPOBO33PEHHME, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKM U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOE Ha JMAJOre KYyJbTyp, a TaKXKe
pa3iauuHbIX (OpM OOILECTBEHHOTO CO3HAHMUS, OCO3HAHHME CBOETO MecTa B
NOJINKYJIETYPHOM MHPE;

— HHTEpUOpH3aLMUs LEHHOCTEM IEMOKpPAaTUU M COLUAIBHOW COJIMIAPHOCTH,
TOTOBHOCTh K JIOTOBOPHOMY pETryJIMPOBAaHUIO OTHOIIEHWM B TpYyIIe WIN
COLIMAJIbHOM OpPraHU3aI1H;

— TOTOBHOCTh OOYYalOLIMXCS K KOHCTPYKTUBHOMY YYacTHIO B MPUHSATUHU
pelIeHuil, 3aTparuBalIIMX UX IMpaBa U MHTEPECHl, B TOM YHCIIE B PAa3IUYHbBIX
dbopmax OOIIECTBEHHOM CaMOOpTaHU3allMM, CaMOYIIPaBJICHHS, OOIIECTBEHHO
3HAYUMOM JICATEIILHOCTH,

— TPUBEPXKEHHOCTh HJIEIM HWHTEpHALMOHAIU3MA, JIpY>KObI, pPaBEHCTBA,
B3aMMONOMOIIM  HApOJIOB;  BOCIHMTAHME  YBAXKHUTEIBHOIO  OTHOIICHHUS K
HallMOHAJIBHOMY J10CT

—  OMHCTBY JIIOJIEH, UX YyBCTBAM, PEJIUTHO3HBIM YOCKICHUSAM;

— TOTOBHOCTb OOYYarOmMXCS MPOTUBOCTOSATH HUICOJOTHH IKCTPEMHU3MA,
HAI[MOHAJIN3Ma, KCEeHO()OOMH; KOpPPYMIUHU; AMCKPUMUHAIMU TIO COIMAIBHBIM,
PEJNIMITMO3HBIM, PAacOBBIM, HALMOHAJIBHBIM IPU3HAKAM M JPYTUM HEraTHUBHBIM
COLIMAJIBHBIM SIBJICHUSM.



JIM4HOCTHBIE pe3yabTaTbl B  c(epe OTHOMIEHMHA OO0y4yarOUUXCs C
OKPY:KaIOIUMH JHOJIbMM:

— HpPaBCTBEHHOE CO3HAHME M  [OBEJACHUE HA  OCHOBE  YCBOCHUSA
OOIIIEYEIOBEYECKUX IIEHHOCTEH, TOJEPAaHTHOIO CO3HAHUA U TIOBEJCHUS B
MOJIUKYJBTYPHOM MHUpPE, TOTOBHOCTU M CIIOCOOHOCTH BECTU JHMAJIOT C JIPYTUMHU
JIOJbMU, JOCTHTaTh B HEM B3aUMOIIOHMMAHHUS, HAXOAUTH OOUIME UEIH H
COTPYIHUYATh I UX TOCTUKECHUS;

— TMPUHATAE TYMAaHUCTUYECKHX LEHHOCTEW, OCO3HAHHOE, YBAXKHUTEIBHOE H
n00poKeNaTeIbHOE  OTHOLIEHWE K  JPYroMy  YEJOBEKY, €ro MHEHHIO,
MHPOBO33PEHUIO;

— CHOCOOHOCTh K  CONEPEKUBAHUIO U (OPMUPOBAHHE  TTO3UTHBHOIO
OTHOUIEHHUSI K JIIOJSIM, B TOM YHUCJI€ K JIIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbsl U UHBANUAAM; OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K
bu3MYEeCKOMY U MCUXOJIOTMYECKOMY 3JI0POBBIO IPYTUX JIIOJCH, YMEHHE OKa3bIBaTh
IIEPBYIO IMOMOILIb;

— (QopMupoBaHUE BBIPAKEHHOW B MOBEJCHUU HPABCTBEHHOW MO3UIMHU, B TOM
YHCJIe CIIOCOOHOCTH K CO3HATEIIbHOMY BBHIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHUS U
MOBEJICHUSI HA OCHOBE YCBOCHHMS OOIICUETIOBEYECKUX IIEHHOCTEH U HPABCTBEHHBIX
YyBCTB (Y€CTH, J0JTA, CIIPABEIMBOCTH, MUJIOCEPIUS U JPYKEITIOOUS);

— pa3BUTHE KOMIICTCHIIMA COTPYJHHYECTBA CO CBEPCTHUKAMH, JI€THbMHU
MJIQJIIIETO0 BO3pAacTa, B3pOCIBIMU B OOpa30oBaTEIbHOM, OOILIECTBEHHO MOJIE3HOM,
y4eOHO-HUCCIIEI0BATENILCKOM, TPOCKTHON U APYTUX BUJIAX ACATEILHOCTH.

JIuunocTHbie pe3yabTarhl B cepe OTHOWICHHH O00y4alOIIUXCHA K
OKpY:KaloLeMy MHPY, *KUBOH NPUPO/E, XyI0KeCTBEHHOM KYyJIbType:

— MHPOBO33PEHHME, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyK{, 3HAYUMOCTH HAayKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPYECTBY,
BJIaJICHUE JJOCTOBEPHON MH(pOpMaluell 0 MepeoBbIX JTOCTHKEHUAX U OTKPBITHSIX
MHUPOBON M OTE€YECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
yCTpOMCTBE MUpa U 00IIECTBA;

— TOTOBHOCTb M  CHOCOOHOCTH K  O0Opa3oBaHHIO, B TOM  YHCIE
caM000pa30BaHUIO, Ha MPOTSHKEHWH BCEW KU3HU; CO3HATENIbHOE OTHOILIEHUE K
HEIMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHOW MpodecCHoHaNbHOU U
OOIIECTBEHHOU ICATCIILHOCTH;

— OJKOJIOTMYECKas KyJbTypa, OEpeKHO€ OTHOIIEHUS K PpOAHOW 3emiie,
npupoAHbIM OorarctBam Poccuu W MHpa; MOHUMAHUE BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBLHOM Cpelbl,
OTBETCTBEHHOCTh 3a COCTOSIHUE TMPUPOJHBIX PECYpCOB; YMEHHUS M HaBBIKU
pa3yMHOTO MPUPOJONOJIB30BAHMS, HETEPIMMOE OTHOIIEHHE K JEHCTBHSIM,
OPUHOCSIIMM Bpel SKOJOTMH; MPHOOpETEHUE OIMbITa SKOJIOro-HanpaBIeHHON
NEeATEIbHOCTH;

— OCTETUYECKOE OTHOLIEHUS K MHpPY, TOTOBHOCTb K JCTETHYECKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA.



JInuHoCcTHBIE pe3yibTaThl B cepe OTHOLICHHH O0YyYAKOIIUXCH K ceMbe H
poaUTEsIM, B TOM YHCJI€e MOATOTOBKA K CEMEMHOM KU3HU:

— OTBETCTBEHHOC OTHOIIIEHHE K CO3JJaHMI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHATHUS LIEHHOCTEW CEMEMHOM KU3HU;

—  TIOJIOXKUTENBbHBIA 00pa3 CeMbH, POJIUTENIbCTBA (OTIIOBCTBA U MAaTECPUHCTBA),
MHTEPUOPU3ALUS TPATUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHoCTHBIE pe3yJbTaThl B c(epe OTHOMIEHMS O0yYAIONIUXCHA K TPyAy, B
cepe conuaIbLHO-IKOHOMUYECKUX OTHOIIEHMIA:

— yBaXeHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOSH
COOCTBECHHOCTH,

— OCO3HaHHBIN BbIOOp Oynyiiei nmpodeccuu Kak MyTh M CIOCO0 peanu3ainuu
COOCTBEHHBIX )KU3HCHHBIX IJIAHOB;

— TOTOBHOCTHb OOYYAIOIIUXCS K TPYAOBOM MPOPECCHOHAIBHON ACSATEIBHOCTH
KaK K BO3MOXXHOCTM y4YacTHsi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCyapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;

— TMOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIIOASIM TPYJa, TPYIOBHIM
JOCTHXKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K
pa3HBIM BUJIaM TPYAOBOU JAESATEIbHOCTH;

— TOTOBHOCTh K CaMOOOCTY>KHMBAaHHIO, BKJIIOYash OOY4YEHHE U BBHIMIOJHEHUE
JIOMAIIIHUX 00SI3aHHOCTEM.

JInunoctHbie pe3yabTarhl B cdepe (PUIMYECKOro, ICHUXOJOTHMYECKOrO,
COLMAIBHOTO U AKAIEMUYECKOTr0 0J1aronoy4nsi 00y4arouuxcs:

— (uzmyueckoe, SMOIMOHATBHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJIaromnonyqne
oOyyarolmuxcss B JKU3HM 00pa30oBaTENIbHOM OpraHU3aluy, OIIYIIEHHWE AE€TbMU
0€30MacHOCTH U TICUXOJIOTUYECKOT0 KoM$popTa, HHHOPMAITMOHHON O€30MaCHOCTH.

1.2. Ilnanupyemblie MeTanpeaMeTHbIe pe3yJabTaThl ocBoeHust OOI1
MeTtanpenMeTHbIe PE3yIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBbI
MPEICTABIICHBI TPEMsI TPYIIIIaMH YHUBEPCATbHBIX yueOHbIX nerctBuii (Y'Y ).
10 kaace

1. PeryasiTuBHble yHHMBeEpPCaJIbHbIE YUeOHbI€ 1elCTBUS
OO0yuaromuiicsi HAYYUTCH:

—  CaMOCTOSITEJILHO OMNpeAeNAaTh 1LIeJd, 3ajaBaTh NMapaMeTpbl U KPUTEPUH, TIO
KOTOPBIM MOKHO OTPEIEIUTh, YTO 1IEJIb IOCTUTHYTA;

— OIICHUBATh BO3MOXKHBIE TIOCJICICTBUSL JOCTH)KEHHUS TMOCTABIICHHOW 1€ B
JeATEeIbHOCTH, COOCTBEHHOM KU3HHU U KU3HU OKPYNKAIOIIUX JIFOJIeH, OCHOBBIBASICh
Ha COOOPAKEHUSIX ITUKUA U MOPAJIH;

— CcTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJa4ll B OOpa30BaTEIbHOU
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

— OIICHUBATh PECYpPChl, B TOM 4YHUCJE BpeMs U JAPYrue HeMaTepualibHbIC
pecypchl, HEOOXOIUMBbIE JIJIsl JOCTUKEHUS MOCTABICHHOM 1IENIH;



— BBIOMpaTh MYTh JOCTIKCHHS II€JM, TUTAHUPOBATH PEIICHHUE MOCTABICHHBIX
3aJlay, ONTUMU3UPYS MaTepuaIbHble U HEMaTepUaIbHbIC 3aTPATHI;

— OpraHu3oBbIBaTh A((EKTUBHBIA TOUCK PECYpCOB, HEOOXOJIMMBIX IS
JIOCTHKEHUSI TIOCTABIICHHOM 11eH;

— COIOCTaBJIATh TIOJNYYEHHBIH pE3yJbTaT MACSATEIBHOCTH C TOCTAaBICHHON
3apaHee LEbIO.

2. [To3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE AelCTBUSA
OOyuaroumuicss HAyYUTCA:

— HCKaTh M HAXOJWTHh OOOOIICHHBIC CIOCOOBI PEIICHHS 3a7ad, B TOM YHCIIE,
OCYIIECTBJIATh Pa3BEPHYTHIM WH(OPMAITMOHHBIN IMOWCK M CTaBUTh Ha €ro OCHOBE
HOBbIE (yueOHbIC U MTO3HABATEIIbHbBIC) 3a/1a4H;

— KPWUTHYECKH OIICHWUBATh W WHTEPIPETHPOBATH HHPOPMAIUIO C Pa3HBIX
MO3UIIMKA, pacrno3HaBaTh M (PUKCHPOBATh MPOTHUBOPEUYUS B HMHPOPMALMOHHBIX
HMCTOYHUKAX;

— HCHOJB30BAaTh pa3UYHbIE MOJEIBHO-CXEeMAaTHUYEeCKHE CpeACTBa IS
MIPE/ICTABIICHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHUM, a Tak)Ke MPOTUBOPEUU,
BBISIBIICHHBIX B MH(POPMAIIMOHHBIX UCTOYHHUKAX;

— HaXOJWTh U NMPUBOAUTH KPUTUUYECKUE apTyMEHTHI B OTHOILIEHUU JIEUCTBUMN U
CY)KJIEHUW JpYyroro; CHOKOMHO © pPa3yMHO OTHOCUTBCA K KPUTHYECKUM
3aMEYaHUsAM B OTHOIIEHWU COOCTBEHHOIO CYXKJEHMs, pacCMaTpuBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJIUTH 32  paMKd  Yy4yeOHOTO  MOpeaMeTa U OCYIIECTBIAThH
[eJICHANPAaBJICHHBIM MOUCK BO3MOXHOCTEH JJIsi IIMPOKOTO TMEpeHOca CPEICTB U
CIT0cCO0OB JICHCTBHS,

— BBICTpaumBaTh UHAUBUIYAIbHYIO 00Opa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

— MEHSTh U YJEPKUBATh Pa3HbIC MO3UIIMH B MIO3HABATEIHLHOM JIEATEILHOCTH.

3. KomMmyHukaTuBHBIE YHHBepPcaibHbIe YueOHbIe el CTBUSA
OO0yuaromuiicsi HAyYUTCH:

— OCYUIECTBJIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAaMH, TaK U CO
B3pOCJIBIMH (KaK BHYTpU 00pa3oBaTeIbHON OpraHU3alliy, TaK U 3a ee Mpeaeaamu),
non0MpaTh MapTHEPOB IS JEIOBOM KOMMYHHUKAIIMA HCXOIs W3 COOOpakeHWi
PE3yNIbTaTUBHOCTH B3aUMO/ICHCTBUS, a HE JIMYHBIX CUMITATHIA;

— TIpH OCYIIECTBIEHUU TPYNIOBON pabOTHI OBITH KaK PYKOBOIUTENEM, TaK H
YJIEHOM KOMaHJbl B Pa3HBIX pONIAX (TeHepaTop HAEH, KPUTHUK, WCIOJHUTENb,
BBICTYMAIOUINH, 3KCOEPT U T.1.);

— KOOPAWHHUPOBATH W  BBHINOJMHATH pPAadOTy B  YCIOBUSAX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

— pa3BepHYTO, JIOTHYHO W TOYHO H3JaraTh CBOIO TOYKY 3pEHHUS C
UCIIOJIb30BaHUEM aJIEKBATHBIX (YCTHBIX U MUCHMEHHBIX ) S3bIKOBBIX CPEJICTB;

— pacrno3HaBaThb KOH(IUKTOTCHHBIE CUTYallMd U MPEAOTBpAIlaTh KOHMINKTHI
0 WX AaKTUBHOM (as3pl, BHICTpauBaTh JEJIOBYI0 M  00pa30BaTEIbHYIO
KOMMYHHKAIINIO, M30€rasi TMYHOCTHBIX OLICHOUYHBIX CY>KJICHUH.



11knacc
2. PeryJsiTUBHbIe YHHBepPCaJbHbIe YUeOHbIe AelicTBUS
BbInyCKHMK HAYYHTCH:

— CAMOCTOSITENBHO OIpPEACNATH LIEeNIM, 33/1aBaTh MapaMeTpbl U KPUTEPHH, I10
KOTOPBIM MOKHO OIPEAEIUTh, YTO LEIb JIOCTUTHYTA;

— OLICHMBaThb BO3MOXKHbBIE IOCJIEICTBUS JOCTH)KEHUS MOCTAaBJICHHOM LIENU B
JESTEIIbHOCTH, COOCTBEHHOMN JKU3HU U KU3HU OKPY’KAIOIIUX JIF0/1EH, OCHOBBIBASICH
Ha COOOpaXKeHUAX ITUKU U MOPAJIH;

— CcTaBuUTh M (HOpMyIHpOBaTh COOCTBEHHbIE 3aJaul B 0Opa3oBaTENbHOU
NESTEIIbHOCTH U KU3HEHHBIX CUTYalUsX;

— OLEHUBATh pPECypChl, B TOM 4YHUCJIE BpeMs W Jpyrue HeMaTepUaIbHbIC
pecypchl, HEOOXOUMBIE JIJIsl AOCTUKEHUS TOCTABICHHOM LIeJN;

— BBIOMpaTh MyTh JOCTHXKEHHS LIEJIM, TUIAHUPOBATH PEIICHHE MOCTaBIECHHBIX
3aJlay, ONTUMU3UPYS MaTepUaIbHbIE U HEMATEpUAIbHbIEC 3aTPATHI;

— OpraHu3oBbIBaTh A((EKTUBHBIA TOUCK PECYpPCOB, HEOOXOIMMBIX IS
JOCTH>KEHHSI IOCTABJICHHOM €M,

— COIOCTaBJATh TOJYYEHHBIM pE3yJbTaT AESATEIbHOCTH C IIOCTABICHHOU
3apaHee LEbIO.

2. Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS
BbInyCKHMK HAYYHUTCS:

— HCKaTh M HAXOJIUTh OOOOIIECHHBIC CIIOCOOBI PEIEHUS 3a7ad, B TOM YHCIIE,
OCYIIECTBIISIT Pa3BEPHYTHIM MH(POPMAITMOHHBIN MMOMCK U CTaBUTh Ha €r0 OCHOBE
HOBBIE (yueOHBIC 1 TTO3HABATEIIbHBIC) 3a/1a4H;

— KPWTHYECKH OIICHUBATh W WHTEPIPETHPOBATH HHPOPMAIUIO C Pa3HBIX
MO3UIIMKA, pacrmo3HaBaTh M (DUKCHPOBATh MPOTHBOPEUYUS B HH(POPMAIMOHHBIX
MCTOYHUKAX;

— HWCTOJB30BaTh  pa3IUYHBIC MOJEIBHO-CXEMATHUYECKHUE CpEACTBA IS
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUW, a TaKXe€ MPOTUBOPEUMIA,
BBISIBJICHHBIX B HHPOPMAITMOHHBIX NCTOYHHKAX;

— HAaXOJWTh U MPUBOAUTH KPUTUUYECKHUE apTyMEHTHI B OTHOIIICHUU EUCTBUMN U
CY)KJIEHUW JPYyroro; CHOKOMHO © Pa3yMHO OTHOCHUTBCA K KPUTHYECKUM
3aMEYaHUsIM B OTHOIICHUU COOCTBEHHOTO CY)KJICHHS, pacCMaTpUBaTh HMX Kak
pecypc cOOCTBEHHOTO pa3BUTHS;

— BBIXOJWTH 32 paMKH  y4yeOHOTO  TpeaMeTa ©W  OCYIIECTBISATh
IIeJICHAINPABICHHBIM TTOMCK BO3MOXKHOCTEH JUIS IIMHUPOKOTO IEepeHOca CPEJCTB H
CIT0co0OB JICHCTBUS,

— BBICTpaWBaTh WHIAUBUIYAJbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUHUTHIBAS
OTPaHUYCHHMS CO CTOPOHBI IPYTUX YIYACTHUKOB U PECYPCHBIC OTPAHNYCHHUS,

— MCHSATH U YJEPKHBATh pa3HbIC IMO3HIIMH B IIO3HABATEILHOM JIEATCILHOCTH.

4. KoMMyHUKAaTHBHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS
BbInyCKHUK HAYYHUTCSH:



—  OCYILECTBJIATH JI€JOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCJIBIMU (KaK BHYTPU 00pa30BaTEIbHON OpraHU3alluy, TaK U 3a €€ MpeJeIaMu),
noa0upaTh MAapTHEPOB HJisl JIEJIOBOM KOMMYHHMKAIMA MCXOJAS U3 COOOpaKeHUM
pe3yJbTaTUBHOCTH B3aUMOJICUCTBUSA, a HE IMYHBIX CUMIIATHI;

— TpPU OCYIIECTBJICHUH T'PYNIOBOM pabOThl OBITh KaK PYKOBOAMUTENEM, TaK U
YJICHOM KOMaHJbl B pa3HbIX pOJsSX (FE€HEpaTop HIEH, KPUTUK, UCIOIHUTEINb,
BBICTYTAIONIN, SKCIEPT U T.1.);

— KOOPAWHHUPOBATH UM  BBHIIOJMHATH pPAaOOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAaHHOTO B3aMMO/ICHCTBUS,

— pa3BEpHYTO, JIOTMMHO W TOYHO H3Jaratb CBOKO TOYKY 3PEHHUS C
MCIIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(MJIMKTOTCHHBIC CUTYyallud U MPEAOTBpaIlaTh KOHPIUKTHI
0 HUX AaKTUBHOM (a3pl, BBICTpauBaTh JIEJOBYI0O UM  00pa30BaTENIbHYIO
KOMMYHUKAIINIO, 30erasi JMYHOCTHBIX OIICHOYHBIX CY>KJICHUM.

1.3. Ilnanupyemble nMpeAMeTHbIE Pe3yabTAThl OCBOEHHS Y4eOHOr0 mpeaMera
«XuMHS» HA YIJIy0OJIeCHHOM YPOBHE

10 kaxace

B pesynbrate u3yueHus ydeOHOro mnpeamera «XHUMHsS» Ha YPOBHE CPETHETO
oO1ero oOpazoBaHusl 00yUJarOIIUHCS Ha YIITYOJIEHHOM YPOBHE HAYUHUTCS:

— packpblBaTh Ha MpUMEpax poJib XUMUU B (POPMHPOBAHUU COBPEMEHHOU
HAay4YHOM KapTHHBI MUpA U B MPAKTHUYECKOW IEATEIIbHOCTH YEIOBEKa, B3aUMOCBA3b
MEXIY XUMMUEH U IPYTUMH €CTECTBEHHBIMH HAYKaMHU;

— COIIOCTAaBJATh HCTOPUYECKHE BEXM PA3BUTHS XHUMHH C HCTOPUYECKUMH
NepuoJlaMyd PAa3BUTHS MPOMBILUIEHHOCTH W HAyKW [Js TNPOBEJICHUSA aHaiIu3a
COCTOSIHUS, ITyTEN Pa3BUTHUS HAYKH U TEXHOJIOTUH;

— aHaAJIM3HMPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BELIECTB, IPUMEHSS MOJOKECHHUS
OCHOBHBIX XHMHMYECKMX TEOpHH: XHMHUYECKOIO CTPOEHHMS OpPraHUYECKUX
coenuHeHnuid A. M. ByTtiiepoBa, a Takke yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHbIE
CBSI3U MEXJly CBOMCTBAMH BEILIECTBA U €M0 COCTABOM U CTPOEHUEM;

— NOPHUMEHATH NpaBUjla CUCTEMAaTUYECKON MEXIYHAPOJHONW HOMEHKIATYphl Kak
CpEeICTBa pa3IMYCHUs U UACHTU(UKAIIMY BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

— COCTAaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpPHbIE (JOPMYJIBI OPTaHUYECKUX BELIECTB
KaK HocuTenedl HHPOpMaluUh O CTPOCHHMHM BEIIECTBA, €ro CBOWCTBaX U
MIPUHAJIEKHOCTH K ONIPEAEIEHHOMY KIacCy COCIMHEHUM;

— XapaKkTepu30BaTh (PU3NYECKHUE CBOWCTBA OPTraHUUECKUX BEILIECTB;

— TPUBOJUTH NPHUMEPHl XUMUYECKUX PEAKIMM, PAaCKPBIBAIOIIMX XapaKTEepHbIE
XUMHUYECKHE CBOMCTBA OPraHMYECKUX BEIECTB U3YUYEHHBIX KJIACCOB C IIEJbIO MX
UAEHTUGUKALMKY U 00bsICHEHUSI 00JIaCTU TPUMEHEHMUS;

— OIpEeAeNATh MEXaHW3M pEaKIUMU B 3aBHCUMOCTH OT YCJIOBUH NpPOBEICHUS
pEakUUHu M MPOTHO3UPOBATh BO3MOYKHOCThH IMPOTEKAHUSI XMMHUYECKUX PEAKIUN Ha
OCHOBE THIIa XUMUYECKOM CBSA3U U AKTUBHOCTHU PEATr€HTOB;

— YCTaHaBJIMBaTh 3aBUCHUMOCTh PEAKIMOHHOM CIIOCOOHOCTH OPraHUYECKUX
COCIMHEHUH OT XapakTepa B3aMMHOI'O BIIMSHHUS aTOMOB B MOJIEKYJIAX C LEJBIO
IIPOTHO3UPOBAHUS NPOLYKTOB PEAKIUH;



— YCTAaHaBJIMBATh F'€HETUYECKYIO CBA3b MEX]y KJIaCCAMH OPraHUYECKHUX BEIIECTB
JUIsi 00OCHOBAaHUS TPUHIUMIHUATBHOW BO3MOMXHOCTH TOJYYEHHUS OPTraHUYeCKHX
COEIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHUS;

— M[oAOWpaTh pPEareHTbl, YCJIOBHS M ONpPENENsATh MPOIYKTHI  peaKiuii,
MO3BOJISIONIMX ~ PEAN30BaTh JTA0OPATOpPHBIE M MPOMBIIUICHHBIE CIOCOOBI
MOJTYYEHHUS BAXKHEUIIINX OPTaHUYECKUX BEILIECTB;

— OINpENENATh XapaKTep Cpelbl B PE3yJIbTaTe TUAPOJIM3a HEOPraHWYECKUX H
OpPraHUYECKUX BEIIECTB M TMPUBOJUTH NPUMEPHl THUAPOIU3A BEIIECTB B
MOBCEIHEBHON JKMU3HU YEJOBEKa, OMOJOTHYECKMX OOMEHHBIX IIpolieccax u
MIPOMBIILICHHOCTH;

— MPUBOJIUTH MPUMEPHI OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMil B PUPOJIE,
IIPOU3BOJICTBEHHBIX POLIECCAX U JKU3HEACSITEIIBHOCTH OPTaHU3MOB;

— 00OOCHOBBIBATh IMPAKTUYECKOE HMCIOJIb30BAHUE OPraHMYECKUX BEIIECTB U X
peakiuii B IPOMBIIIIEHHOCTH U OBITY;

— BBINOJHATh XUMHWYECKHN HKCIEPUMEHT [0 PACIO3HABAHHUIO WU TMOJYUYECHUIO
OpTraHUYECKUX BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM COEJIUHEHUMW, B
COOTBETCTBHM C MpaBUJIaMU M TIpHeMaMHu 0e30mMacHOil paboThl ¢ XUMUYECKUMHU
BEII[ECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM;

— TPOBOJUTH PACUEThl HA OCHOBE XUMHUYECKUX (DOpPMYT U ypaBHEHUH pEaKIIUii:
HaXO0XJEHUE MOJEKYJIIpHOW (OpMyJibl OpPraHMYEeCKOro BellecTBa IO €ro
IJIOTHOCTH WM MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB WIIU 10
MPOJYKTaM CrOpaHus;

— HCIOJIb30BaTh METOJbl HAYYHOT'O MO3HAHUS: aHAIU3, CUHTE3, MOJEIUPOBAHUE
XUMHUYECKUX TPOLECCOB W SIBIICHUW MPU PEIICHHH Y4YEOHO-HMCCIEA0BATEIbCKUX
3alad [0 M3YyYEHHIO CBOMCTB, CIOCOOOB TOJYyYEHHUS U  PaClO3HABAHUS
OpraHUYECKUX BEIIECTB;

—  OCYIIECTBIIATH TOUCK XUMHUYECKOM HHPOpMAllUd TI0O  Ha3BaHUAM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPUTHUYECKH OIICHMBATh W HWHTEPIPETUPOBATH XUMHUYECKYIO HWH(OpMaIuio,
COJEpKAIIyIoCcs B COOOILEHUSX CPEICTB MaccOoBOM HMH(pOpMAIMH, pecypcax
HNHTepHeTa, HAYYHO-TIONMYJISIPHBIX CTAThsIX C TOUKHU 3PEHHS] €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISX BBIABJICHUS] OMIMOOYHBIX CYXIEHUW U (OPMHUPOBAHUSA
COOCTBEHHOM MO3UIINH;

— HaxOJUTh B3aWMOCBSI3U MEXIY CTPYKTYpol u (QyHKIMEH, NpUYUHON U
CIEICTBHEM, Teopued W (QakTaMd NpH aHajdu3e MNPOOJEMHBIX CHUTyalUd U
000CHOBaHMYU MPUHUMAEMBIX PEIICHUI HA OCHOBE XUMUYECKUX 3HAHMIA;

— TMPEACTaBIATh NYTH pEIIEHUs TIJIOOAIbHBIX MPOOJieM, CTOSIIMX TMepea
YeJIOBEYECTBOM, M TEPCIECKTUBHBIX HANpaBIEHUW Pa3BUTHUA XUMHUYECKHUX
TEXHOJIOTUH, B TOM YMCJIE TEXHOJIOTMA COBPEMEHHBIX MATEPUAJTIOB C PA3IUUYHOU
(GYHKIIMOHATFHOCTHIO, BO300HOBJISIEMBIX HCTOYHUKOB CBIPBS, IMEPEepabOTKH U
YTHJIM3AIIUY TTPOMBITIVICHHBIX B OBITOBBIX OTXOJIOB.

Obyuarowuiics na yenybieHHOM YPOSHe NOLYUUM B03MONCHOCTb HAYYUMbCA!

—  ¢opMynMpoBaTh  IENb  WCCICAOBAaHUS, BBIABUTATh W IPOBEPATH
HKCIIEPUMEHTAJIbHO TUIIOTE3bl O XMMHYECKMX CBOMCTBAX BEIIECTB Ha OCHOBE HX



COCTaBa M CTPOEHHUSA, HX CIOCOOHOCTM BCTYNaTh B XHMHYECKHE DPEAKLUUHU, O
XapakTepe U MPOAYKTaX pa3IN4YHbIX XUMUYECKUX PEAKIINN;

— CaMOCTOSITENIbHO IUIAHMPOBATh U MPOBOAUTH XMMHUYECKUE SKCIIEPUMEHTHI C
cOOJII0JIeHNEeM TMpaBusl Oe30macHOoi paboThl € BellecTBaMU U JaOOPATOPHBIM
o0opy10BaHUEM;

— HWHTEPIPETUPOBATh JAHHBIE O COCTABE M CTPOCHUM BEIIECTB, MOJYYECHHBIE C
MOMOIIbIO COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJIOB;

— XapaKTepU30BaATh POJIb a30TOCOJIEPKAIINX TE€TEPOLUUKINYECKUX COCTUHEHUIN U
HYKJIEMHOBBIX KHCJIOT KaK BA)KHEUIINX OMOJOTMYECKH AKTUBHBIX BEILIECTB.

11 kaace

B pesynbrate Hu3ydeHHs y4eOHOro mnpeamera «XHMHS» HAa YPOBHE CPEIHErO
oO1iero o0pa3oBaHMsl BBITYCKHUK Ha yIi1yOJE€HHOM YPOBHE HAYUYUTCH:

— packpblBaTh Ha MpUMEpax poJib XUMUU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA U B NPAKTUYECKON JEATEIbHOCTH YEIIOBEKA, B3AUMOCBS3b
MEXKly XUMUEN U IPYTUMH €CTECTBEHHBIMU HAyKaMHU;

— CONOCTaBJSATh HMCTOPUYECKUE BEXH PA3BUTHS XUMHUHU C HUCTOPUYECKUMH
NepuoJaMy Pa3BUTUSL MPOMBIIUICHHOCTH W HAayKH MJId MPOBEICHUS aHaIn3a
COCTOSIHUS, ITyTEN Pa3BUTHUS HAYKU U TEXHOJIOTHH;

— aHAIM3HMPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BEILECTB, IPUMEHSS MOJOKECHHUS
CTPOEHUSI aTOMa, XUMUYECKON CBSI3HU, JJEKTPOJUTUYECKON TUCCOLMALUU KUCIIOT,
OCHOBAHMM W COJIEH, a TaKKe YCTAHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3U
MEXy CBOMCTBAMM BEIIECTBA U €r0 COCTABOM U CTPOCHUEM,;

— NOPUMEHSTH MpaBuja CUCTEMATUYECKONW MEKIYHAPOAHOW HOMEHKIATYphl Kak
CpeIICTBA pa3IMYEHUs U UICHTU(PUKALIUU BEIIECTB M0 UX COCTABY U CTPOEHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYypHbIE (POPMYJIbl HEOPTaHUYECKUX KaK
HOocuTened wuwHOpMaMM O CTPOCHMM  BENIECTBAa, €ro CBOMCTBaX U
IIPUHAJIEKHOCTH K OIPEAECICHHOMY KJIAaCCy COCUHEHUM;

—  OOBSICHATH TPHUPOAY M CIOCOOBI O00pa30BaHHWS XUMHUYECKOM CBSI3H:
KOBAJIEHTHOU (TIOJISIPHOM, HEMOJSPHO), MOHHOM, METAJNIMYECKON, BOJOPOIHOMN C
LEJIBI0 ONPEIETICHUS XMMUYECKOM aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (U3MYECKUE CBOMCTBA HEOPraHMYECKHX BELIECTB M
yCTaHaBJIMBAaTh 3aBUCUMOCTh (PU3NYECKHX CBOWCTB BEIIECTB OT THUIIA
KPUCTALTMYECKOUN PELIETKHU;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHHHM XHMHYECKUX CBONCTB
MPOCTHIX BEIIECTB, BOJOPOAHBIX COCIMHEHU, BHICHIUX OKCHJIOB U THIPOKCUIOB,;
— TMPHUBOJUTH TPUMEPHl XUMHUECKUX PEaKIUi, pacKPBIBAIOIIUX XapaKTEPHBIC
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEUIECTB U3yUYEHHBIX KJIACCOB C LEIBI0 X
UAEHTUGUKALMKY U 00bsICHEHUSI 00JIaCTU TPUMEHEHMUS;

— ONpEeAeNATh MEXaHW3M pEeaKIMU B 3aBUCUMOCTH OT YCJIOBUH MpPOBEICHUS
pEeaKIMu U MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX PEaKlIHUi Ha
OCHOBE THUIIa XUMHUYECKOU CBA3U U AKTUBHOCTU PEArEHTOB;

— YCTaHaBJIMBaTh 3aBHCUMOCTb CKOPOCTH XMMHUYECKOW pEaKIUW U CMELICHUS
XMMHYECKOTO PaBHOBECHS OT pa3IMYHBIX (DAKTOPOB C LEIbI0 OMpPECICHUs
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUUECKUX MPOLIECCOB;



— YCTaHABIMBATh T'€HETHUYECKYIO CBSA3b MEXKJY KilaccaMd HEOPraHUYECKUX
BEIIECTB JUIsl OOOCHOBAHMSI MPUHIMIIHAIBHOW  BO3MOXHOCTH  IMOJTYYEHUS
HEOPTraHWYECKUX U OPTraHUYECKUX COSAMHEHUN 3aJaHHOTO COCTaBa M CTPOCHUS;

— M[oAOWpaTh pPeareHTbl, YCJIOBHS M ONPEAENATb MPOJIYKTHl peaKiuii,
MO3BOJISIONIMX ~ pEaU30BaTh JTAOOPATOPHbIE U MPOMBIIUICHHBIE  CIIOCOObI
MOJIYYeHUS BXKHEHIIINX HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB;

— ONpEeNeNsATh XapakTep Cpelbl B pe3yJibTaTe TUIPOJU3a HEOPraHWYECKUX H
IPUBOJNUTH MPUMEPHI THAPOJIM3A BEIIECTB B IOBCEAHEBHON JKMW3HU YEJOBEKA,
OHOJOrnYecKkux OOMEHHBIX MPOIECCaX U MPOMBIIUIEHHOCTH;

— MNPUBOAUTH IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIINI B IPUPOJE,
IIPOU3BOJICTBEHHBIX IPOLIECCAX U KU3HEACSITEIIBHOCTH OPTaHU3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE MCIOJIb30BAHUE HEOPTraHUYECKHX BEIIECTB M UX
peaKkIuii B MPOMBIIIUICHHOCTH U OBITY;

— BBINOJHATh XUMHUYECKHN HKCIEPUMEHT [0 PACIO3HABAHUIO WU TMOJYUYECHUIO
HEOPTaHUYECKHUX, OTHOCAIIMXCSA K Ppa3jIM4YHbIM KJaccaM COCIWHEHHUH, B
COOTBETCTBUM C MpaBUJIaMU M TIpHUeMaMu 0e30macHoil paboThl ¢ XUMUYECKUMHU
BELIECTBaMU U J1a00OpaTOPHBIM 000PYI0BaHUEM;

— TPOBOJUTH PACUEThl HA OCHOBE XMMHUYECKUX (HOPMYJT U ypaBHEHUH peaKIIUii:
pacdeTbl MaccoBOMl J10yiM (Macchl) XUMUYECKOTO COEAMHEHHUS B CMECH; pacueThl
Macchl (00beMa, KOJIMYECTBA BEIECTBA) NPOAYKTOB PEAKLUU, €CIH OJHO M3
BEILIECTB JaHO B M30BITKE (MMEET MPHUMECH); pacdyeThl MACCOBON WM OOBEMHOMU
JI0JIM BBIXOJA MPOAYKTa PEAKUHMH OT TEOPETHUYECKHM BO3MOXKHOTO; pPaCUETh
TermioBoro 3@dexra peakiuu; pacyeThl OOBEMHBIX OTHOIICHWH Ta30B MpH
XUMUYECKUX PEaKUUsAX; pacdyeTbl Macchl (00beMa, KOJUYECTBAa BEILECTBA)
MPOJYKTa Peaklnu, €CIM OJJHO U3 BEIECTB JaHO B BUJE PACTBOPA C ONPEACICHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA;

— BIAJCTh TMpaBUJaMU OE€30IMaCHOTO OOpallleHus C EeJKUMH, TOPIOYUMHU H
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMH OBITOBOM XUMUU;

—  OCYIIECTBIATH TOUCK XUMHUYECKOM HMH(POpMAIMK TI0  HAa3BAHUSIM,
ujeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

— KPUTHUYECKH OIICHMBATh W HWHTEPIPETUPOBATH XUMHUYECKYI0 HWH(OpMaIuio,
COJEpKaIIyIocs B COOOILEHUSX CPEICTB MaccOoBOM HMH(pOpMAIMH, pecypcax
HNHuTtepHeTa, HAYYHO-TIONMYJISIPHBIX CTAThsIX C TOUKHU 3PEHHS] €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IEJISIX BBISIBJICHUS OIIMOOYHBIX CYXXJICHHH W (POpMHUpPOBaHUS
COOCTBCHHOI MMO3UIINH;

— HaxOJUTh B3aWMOCBSI3U MEXIY CTPYKTYpol U (QyHKIMEH, NpUYUHON U
CIIeICTBHEM, Teopued W (QakTaMd NpH aHajdu3e MNPOOJEMHBIX CHUTyalud U
000CHOBaHUYU MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUYECKUX 3HAHUMH;

— TMPEACTaBIATh NYTH pEUIEHUS TJIOOATBbHBIX MpOOJeM, CTOSIIUX Tepen
YEJIOBEYECTBOM, M TMEPCIEKTUBHBIX HAMPaBICHUW Pa3BUTUA XUMHUYECKHUX
TEXHOJIOTUH, B TOM YHUCJI€ TEXHOJIOTMHA COBPEMEHHBIX MAaTEPHATIOB C Pa3IUYHON
(GYHKIIMOHATFHOCTHIO, BO300HOBJISIEMBIX HCTOYHUKOB CBIPBS, IMEPEepabOTKH U
YTHJIA3AIIUY TTPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

Buinycknux na yenyboaennom yposne noayuum 603MOHMCHOCIb HAYUUMbCAL:



—  ¢opMynMpoBaTh  IENb  WCCICAOBAaHUS, BBIABUTATh W IPOBEPATH
HKCIIEPUMEHTAILHO THUITOTE3bl O XMMHYECKHMX CBOKMCTBaX BEIECTB Ha OCHOBE HMX
COCTaBa W CTPOCHHUS, HMX CIIOCOOHOCTH BCTYIaTh B XHMHYECKHE PEaKIUU, O
XapaKTepe U MPOTYKTaX Pa3TMYHBIX XUMUUYCCKUX PEAKIUN;

— CaMOCTOSATEIBHO IUIAHMPOBATH W IMPOBOJWTH XUMHUYCCKHE DKCIICPUMEHTHI C
COOJII0/IeHNEeM TpaBHJI Oe30MacHON paboOThl ¢ BeEIIECTBAaMH W J1a0OpPAaTOPHBIM
o0opy10BaHUEM;

— HMHTEPNPETUPOBATh JAHHBIC O COCTAaBE W CTPOCHHH BEIIECTB, MOIYUYCHHBIC C
MTOMOIIIBIO COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJIOB;

— OMHCHIBATh COCTOSTHUE AJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX TPEACTABICHUA O CTPOCHUU aTOMa I OOBSICHEHUS Pe3yJbTaTOB
CIEKTPAIHHOTO aHAJIN3a BEIICCTBR,

— MIPOTHO3UPOBATH BO3MOKHOCTbD MIPOTECKAHUS OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX  peakIuid, JeKalluX B  OCHOBE  MNPHUPOIHBIX W
MIPOU3BOJICTBEHHBIX MPOIECCOB.

2. Conep:xxanme y4eOHOro mnpeamera «XMMHUS» Ha YIJIYyOJEeHHOM YPOBHeE
cpeaHero oouiero oo0pasoBaHus

2.1. TeopeTnyeckue OCHOBHI XMMHUH

2.1.1. CTpoenune BemecTBa

ATOMHO-MOJIEKYJIIPHOE  y4YEHHE. BemecrBa  MoilekymnsipHOro M
HEMOJIEKYJISIPHOTO  CTpOe€HUsA. KadyecTBEHHbIA W  KOJMYECTBEHHBIM COCTaB
BellecTBa. MossipHass M OTHOCUTENbHAs MOJIEKYJISIpHAs MacChl BELIECTBA.
MonbHas 105151 1 MaccoBast 10JISl AJIEMEHTA B BELIECTBE.

Crpoenune aroma. Hykmuasl. M3oTonel. Tunel panroakTUBHOrO pacrnaja.
TepmosimepHbiii cuHTe3. OTKPBITUE HOBBIX XHMHMYECKHX JJIEMEHTOB. fnepHble
peakuuu. [IpumMeHenue paguoHyKInI0B B MeAUIMHE. MeTo MEYEHBIX aTOMOB.

CoBpeMeHHass Mozenp CcTpoeHus aroma. KopIyckyJsipHO- BOJHOBBIE
cBoiicTBa ayekTpoHa. KBaHTOBBIe umcia. ATomHas opOutanb. Pacmpenenenue
JJIEKTPOHOB M0 DJHEPreTUYECKUM YPOBHSAM B COOTBETCTBHUM C IPUHLUIIOM
HaWMEHbIIIEH HSHEpruu, mpaBuwioM XyHaa u npuHiunom I[laymu. OcobenHoctr
CTPOCHMSI DHEPreTUYECKUX YPOBHEH aroMoB d-371€MEHTOB. JEKTpPOHHAas
KoH(puryparus aroma. Kmaccupukanus XUMHUYECKUX 3JeMeHTOB (s-, p-, d-, f-
AJIIEMEHTHI). DJEKTPOHHbIE KOH(UIypalMHu TMOJOKUTEIbHBIX U OTPULATEIbHBIX
1noHOB. OCHOBHOE U BO30Y>K/IEHHBIE COCTOSIHUS aTOMOB. BajleHTHBIE 37I€KTPOHBI.

Iepnoanyecknii 3akoH. POpMyIMpPOBKA 3aKOHA B CBETE COBPEMEHHBIX
MPEACTABICHUN O CTPOEHUMU aToMa. MHPOBO33PEHUYECKOE M HAyYHOE 3HAYEHUE
[Tepunonnueckoro 3akoHa . 1. MenneneeBa. Paguyc aroma. 3aKOHOMEPHOCTH B
W3MEHECHUM CBOWCTB IMPOCTHIX BEIIECTB, BOJAOPOIHBIX COCIMHEHWM, BBICIINX
OKCHUJIOB M TUAPOKCHUJIOB B IIEPUOJIAX U TpyNnax. DJIEKTPOOTPULATEIBHOCTD.

XuMuyeckasi CBfI3b. ODJIEKTPOHHAs MNPHUPOJA XHUMHUYECKOW CBS3U. Bujsl
XUMHUYECKON cBsi3u. KoBaJleHTHasi CBA3b M €€ XAPAKTEPUCTUKH (IHEPIrusl CBS3H,
JUIMHA CBSI3U, BAJEHTHBIA yroJl, KPATHOCTh CBSI3H, MOJISIPHOCTb, MOJISPU3YEMOCTB).
KoBanentnas HemomsipHas U moisipHas cBsi3b. OOMEHHBIH U JTOHOPHO-
aKUENTOPHBIA MEXaHHW3Mbl OOpa30BaHHUS KOBAJCHTHOM TMOJSPHOM  CBS3H.



I'eomerpus monexkynsl. MoHHas cBA3b. Metamnuyeckas cBs3b. BonopoaHnas cBs3b
Y €€ BIIMSHHUE Ha CBOMCTBA BeIIECTBA. MEXMOJICKYJISIPHBIE B3aUMOICHCTBUA.
ArperaTHblie COCTOSIHMSI BemecTBa. ['a3pl. ['a30Bble 3aKOHBI. YpaBHEHHUE
Kunaitnepona—MenneneeBa. 3akoH ABOTajipo. 3akKoH OOBEMHBIX OTHOIICHUH.
OTHOcUTENbHAS TUIOTHOCTH Ta30oB. CpemHsas MmoiisipHas Macca cmecu. CTpoeHue
TBEPJIBIX TEJI: KpUCTALINYECKUE U aMOp(HBIE BelecTBa. THUIBI KPUCTAITHYECKUX
pelIeToK: aToMHas, MOJEKYJsIpHas, HOHHas, Merauindeckas. I[lonstue 00
AIIEMEHTApHOM suerKe. IoHHbIE painyChl.

3aBUCUMOCTh (M3MYECKUX CBOWCTB BEIIECTBA OT THIMA KPUCTALIUYCCKOMN
pemietku. [lpuumHbl MHOroOOpasus BemiecTB. COBPEMEHHbBIE NPEACTABICHUS O
CTPOEHUH TBEPABIX, )KUJIKUX U Ta3000pa3HBIX BEIICCTR.
HMemoncTpanuu. 1. OOpasubl BEUIECTB MOJIEKYJISPHOTO M HEMOJEKYJISPHOTO
cTtpoeHus. 2. Bosronka noaa. 3. Moaenu mosnekyi. 4. Kpucraimmueckne pemeTk.

2.1.2. OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHUX PeaKkuni

Knaccupuxkanuss XMMHYECKHX PpeaKuui 110 Pa3JAYHBIM IIPU3HAKaAM
cpaBHeHUsl. ['oMoOreHHble U TeTeporeHHbie peakiuu. Kiaccudukanus mno 3HaKy
tersioBoro 3¢ dekra. OOpatumbie U HeoOpaTuMble peakiuu. Karamutuyeckue u
HEKaTAJIMTUYECKUE peakinu. Peakiuu ¢ n3MeHeHneM u 0e3 U3MEHEHHUs CTEIeHU
OKHUCIICHHUSI JIEMEHTOB B COCUHEHUSIX.

JHepreTuka XxuMu4yeckux peakuuii. TermmoBoil 3ddext Xumudeckoit
peakuuu. DHIOTEPMUYECKHE M DK30TEPMUYECKHE PEAKUUH. TepMOXMMHUYECKHE
ypaBHeHus. Terora oOpa3oBaHus BemnlecTBa. 3aKoH ['ecca W CIENCTBUS U3 HETO.
Oneprusi cBs3u. lloHaTne o BHyTpeHHeW 3Hepruu W SHTadbnuu. [loHsTHE 00
sHTponuu. Bropoin 3akoH TepmoaumHamuku. @dopmyna bosbimana. Dneprus
['n00ca u KpuTEpHH CaMONPOU3BOIBLHOCTH XUMUYECKON peaklnu.

OoOpaTumble peakuuu. XuMu4Yeckoe paBHoBecrue. KoHCcTaHTa paBHOBECHSI.
[Tpuanun Jle Ilarense. PaBHOBECHBIE COCTOSIHMA: YCTOMYMBOE, HEYCTOMYMBOE,
oe3paznuyHoe. CMelleHrne XUMHUYECKOI0 PaBHOBECHS MO/ IEHCTBUEM Pa3IMUHBIX
(GakTOpoB: KOHIICHTPAIIUM PEAreHTOB WM TMPOAYKTOB pEAKIMH, JaBJICHUS,
TeMnepaTrypbl. Posib cMenieHns paBHOBECHUS B TEXHOJIOTHUECKUX MTPOIECCaX.

CkopocTh XMMHYECKHX Ppeakluil, €€ 3aBUCUMOCTh OT pa3Iu4HbIX
(GakTOpoB: MPUPOMABI PEATUPYIOMIUX BEIIECTB, KOHICHTPAIMH PEArnpyIONIUX
BEILIECTB, TEMIEPATYPbl, HAJIWYUSA Karaau3aTopa, IUIOIIAAW TOBEPXHOCTU
pearupyromumx — BELIECTB. Peakuun  roMoreHHele M TETEPOTCHHBIE.
AKTHUBUPOBaHHBIN KOMIUIEKC. 3akoH aeucTByromux macc. [Ipasuno Bant-I'odda.
[lonatrie 00 SHEpPruM akTUBAUM U OO0 DHHEPreTHUYECKOM IMpoduiie PpEeaKIUu.
Karanuzaropel n katanu3. Ponap karain3aTopoB B NPUPOJE UM NPOMBILIJIEHHOM
npousBojacTBe. DepMeHTHI Kak OMOJIOrMYECKUE KaTalu3aTophl.

JemoHcTpanmuu. 1. DK30TepMUYECKHUE W JIHIOTEPMHUUYECKHE XHUMHUUYECKHE
peakiuu. 2. TerioBble SIBIECHUS IPU PACTBOPEHUU CEPHOM KUCIOTHI 1 aMMHUAYHOM
CeIUTPBL. 3. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT MPUPOJIbI BEIIECTB HAa MPUMEpE
B3aMMOJICHCTBUS PACTBOPOB PA3JIMYHBIX KHMCJIOT OJMHAKOBOM KOHLEHTPALHUH C
OJIMHAKOBBIMH KyCOYKamu (TpaHyJiaMu) LIMHKAa U OJJMHAKOBBIX KYCOYKOB Pa3HbBIX
METAJJIOB (MarHus, LHMHKA, XEJe3a) C pacTBOPOM COJISTHOM KHUCIOTHI. 4.



B3aumopeiicTBie pacTBOPOB CEPHOM KUCIOTHI C paCTBOPAMHU THOCYJb(aTa HaTpus
pa3IMYHOM KOHIIGHTpALlMM W TeMIepaTypbl. 5. 3aBUCHUMOCTb IOJOXKEHUS
paBHOBecus B cucteme 2NO, _ > N>O4 oT TeMnepartypsl.

Jlaboparopubie omnbIThl. 1. Kartamuruueckoe pasiokeHHE MEpOKCUaa
BOOPO/IA.

2.1.3. PacTBOpHBI

Cnoco0bl BbIpa:KeHHs] KOJMYECTBEHHOI0 COCTaBa PACcTBOPA: MaccoBas IOJs
PaCcTBOPEHHOIO BEUIECTBA (MPOLIEHTHASI KOHIIEHTPAIKs ), MOJIIPHAsI KOHLIEHTPALIUSL.
PacTtBopeHue kak (PU3NKO-XUMUYECKHI MPOIIECC.

Jucnepcubie cucrembl. Komnouaneie pactBopbl. VICTUHHBIE pacTBOPHI.
HucnepcHas daza u aucnepcuonHas cpena. CycneH3uu U SMYJIbCUH. 30U U TeU.
Omnanecuennust. Dpdext Tunnans. Koarymsnusa. Cegumenrtanus. CuHepesuc.

Peaknun B pacTBopax 3J1eKTpoIUTOB. KauecTBeHHbIE peakiyi Ha MOHBI B
pactBope. KucinoTHO-OCHOBHBIE B3aMMOJIEHCTBHSI B pacTBOpax. AMQOTEPHOCTb.
Honnoe nmpousBenaenue Bojbl. Bomopoausiil nokaszarens (pH) pactBopa. CunbHbIe
u ciabble 3nekTposuThl. Pacder pH pacTBOpPOB CHIIBHBIX KHCIOT M IIETOYEH.
KoHcranThl nuccornuanuu ciadbix 3J€KTPOIUTOB.

Peaknun noHHOTO 00MeHAa. [losHBIE U COKpAlIEHHBIE MOHHBIE YPABHEHUSI.
['uaponus coneil. ['maponn3 no KaTUOHY, MO AHHWOHY, M0 KATUOHY U MO aHHUOHY.
Peakius cpenbl paCTBOPOB COJICH: KUCIOTHA, IIEJIOYHAs U HeuTpanbHas. [TomHbIii
HEOOpATUMBIN TUIPOIHM3. 3HAUYCHUE TUJIPOJIM3a B OHOJIOTHYECKHUX OOMEHHBIX
nporieccax. [IpumeHnenue ruiposin3a B MPOMBIIICHHOCTH.

Jlemoncrpanun. 1. OnpeneneHue KHCIOTHOCTH CpeApl NPHU MOMOIIU
UHAUKATOpoB. 2. Ddpdext Tunnang. 3. OOpa3zoBaHMe KOMIUIEKCHBIX COEIUHEHUMN
MEePEXO0IHBIX METAJIJIOB.

JlaGopaTopHbie onbIThbl. 1. Peaknuu wonHOro ooOmena. 2. CaoiicTBa
KOJUIOMJIHBIX pacTBOpoB. 3. I'maponusz coneir. 4. IlomydyeHue u CBOKMCTBa
KOMIIJIEKCHBIX COEIUHECHUMU.

2.1.4. OKHCANTEIbHO-BOCCTAHOBHUTEIbHbIE MPOIECCHI

OKHCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKnuu. TUIBl OKHUCIUTENbHO-
BOCCTAHOBUTEIBHBIX peakiui. OKHUCIeHuEe U BOCCTaHOBJIEHUE. OKHUCIUTENH U
BOCCTAHOBUTENM. METOJl 3JIEKTPOHHOTO U  3JIEKTPOHHO-MOHHOTO OaliaHca.
[ToBeneHue BemiecTB B cpeaax ¢ pasHbiM 3HaueHueM pH. [lepmanranat xanus kak
okucnuTeNb.  OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE  pEAaKUUM B TPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEACATETbHOCTH OPTaHU3MOB.

laabBanuyeckuii  3jemeHT (Ha mnpumepe dnemeHta  JlaHuds).
XUMUYECKHE HCTOYHUKHM TOKA: TaJbBAaHUUECKHE DJIEMEHTBI, aKKyMYJISITOPbl U
TOIUIMBHBIC DJIEMEHTBL. JJEKTPOXUMUYECKUN pAJl HAOpsHKEHUW (aKTUBHOCTH)
METAIJIOB (psii CTAHAAPTHBIX ANEKTPOAHBIX MOTEHIIUAJIOB).

DJIEeKTPOJIU3 PACIUIABOB U BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB (KHUCIOT,
niesioyeil u coneit). IlpakTuyeckoe MpUMEHEHUE SJEKTPOJIM3a ISl MOJIYYEHUS
HIEJOYHBIX, IIETOYHO3EMENIbHBIX METAUIOB M altoMuHMs. Koppo3us MeTaylioB:
CHOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UHU.



JemoHcTpanuu. BzaumopeiicTBue mnepMaHraHata Kaius C CYJIb(UTOM
HATpHs B PA3HBIX Cpeaax.

2.2. OCHOBBI HEOPraHMYECKOW XMMHUU

2.2.1. Knaccupuxkanuss 1 HOMEHKJIATYPA HEOPraHMYECKUX COeJUHEHMN I

Baxnelimme Kiaacchl HEOPraHMYECKHUX BEMIECTB. JJIEMEHTHl METAJUIbl U
HeMeTaulbl U ux nosoxeHue B Ilepuoamueckoit cucreme. Knaccubukamus u
HOMEHKJIATYpPA CJIOKHBIX HEOPraHMYECKUX COCAMHEHUMN: OKCHJIOB, THIAPOKCHUIIOB,
KUCJIOT W coJie. ['eHeTmyeckas CBSI3b MEXKIy KIacCaMd HEOPraHMYECKHUX
coenuHeHui. Mnentudukaiys HEOpraHMYeCKUX BellecTB U MOHOB. KoMriekcHbIe
coenuHeHusa. CocTaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa30oBaTelb, JIMTAH/bI.
Koopaunannonnoe unciio. HomeHknaTypa KOMIUIEKCHBIX COEUHEHUN. 3HAUECHHE
KOMIUIEKCHBIX coequHeHuN. [[oHsATHE 0 KOOPIMHAITMOHHOW XUMUH.

2.2.2. Hemerasuibl

Bonopoa. Ilonyuenue, ¢usndeckne U XMMHUYECKHE CBOMCTBA (peaklMH ¢
MeTaJulaMi W HEMETa/llaMH, BOCCTAaHOBJIICHHE OKCHJIOB U cojei). ['uapuisi.
ToNNMBHBIE AIIEMEHTHI.

I'asorennl. OOmas xapakTepUCTHUKA 3JIEMEHTOB IIaBHOW moarpymnmbl VII
rpynmbl. Ou3znyueckue CBONCTBA MPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH HU3MEHEHUS
OKUCIIUTENIbHOW aKTHUBHOCTU TAJIOTEHOB B COOTBETCTBUU C HMX IOJIOKEHHEM B
nepuoandeckoi Tabmuie. [lopsaok BBITECHEHUS TajJOT€HOB M3 PacTBOPOB
rajoreHuI0B. XJI0p — MOJYyYE€HHUE B MPOMBIIIUICHHOCTH U Ja0OpaTOpUH, peaKIuu
C METaJUIaMM W HEMeTajUulaMu. B3auMonencTBUE XJ0opa C BOJOM M pacTBOpaMu
nienoued. KucmopoaHble cOeIMHEHMS XJopa. [WIOXJOpUTHI, XJOpaTbl U
nepxJiopaThl Kak TUNUYHBIE okuciauTeau. OcobeHHoctu xumuu (ropa, oOpoma u
nona. KauectBeHHas peakuus Ha uWOA. [ aJlOT€HOBOAOPOIABI — TIOJYYCHHME,
KHUCJIOTHBIE u BOCCTAHOBUTEIIbHbBIE CBOWCTBA. XJI0pOBOJIOPOA.
["anoreHoBOAOpOAHBIE KHUCIOTHI U uX coju. ColisiHasi KUCIOoTa U €€  COJIU.
KauecTBeHHbIE pEaKkIMU Ha TralOTeHUA-UOHBL. [IpuMeHeHue rajoreHoB M HX
BAKHEUILINX COCIUHECHUM.

DJieMeHThI MOArpynnbl Kucaoponaa. OOIas XxapakTepucTUKa AJIEMEHTOB
rIaBHOW noArpymisl VI rpynibsl. @U3nyecKkre CBOMCTBA MPOCTHIX BEIIECTB.

O30H kak ajmotponHas Moaudukarus kucinopona. [lomyuenue ozona. O30H
Kak OKucauTeNb. [[03UTHBHAS M HEraTMBHAas POJib 030HA B OKPYKAIOLIECH Cpene.
CpaBHeHHME CBOWMCTB 030Ha M Kucjiopoja. Boma u mepokcua BOAOpoJa Kak
BOJIOPOJHBIE COCIMHEHUSI KMCIIOPOJIa — CpaBHEHHE CBOUMCTB. [lepokcua Bogopona
KaK OKHCIIUTENb U BOCCTAHOBUTEND. [[epOKCHIBI METAIIIOB.

Cepa. Amnotpornusi cepbl. PU3NUECKUE U XUMHYECKUE CBOWCTBA CEPHI
(B3amMoOAeCTBHE ¢ METAJJIaMU, KUCIIOPOJOM, BOJIOPOJIOM, PaCTBOpaMU IIEI0UEH,
KHCIIOTAaMU-OKUCIHUTENSIMHA). B3aumogeicTBue ceppl ¢ CyabpuTOM HATpus C
oOpa3oBanuemM THOCyibdaTa HaTpusi. CepoBOAOPOT — TOJYUYECHHUE, KUCIOTHBIE U
BOCCTaHOBUTENbHBIC cBOMCTBA. Cymbduasl. CepHHCTHIA Tra3 Kak KHUCIOTHBIN
okcull. OKHUCITUTENbHBIE W BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHHUCTOrO Tasa.
[Tomy4yeHne cepHHCTOrO raza B MPOMBINUICHHOCTH W jaboparopuu. CepHucras
kucinora u ee conu. Cepubiii anruapun. Cepnas xkuciora. CBoiicTBa



KOHIIEHTPUPOBAHHOM W pa30aBieHHON  cepHOMl  KkuchnoThl.  JleiicTBue
KOHILICHTPUPOBAHHON CEpHOM KHCJIOTBI Ha caxap, METaulbl, HEMETAJLIbI,
cynbduapl. Tepmudeckass ycToMunBocTh cyib(haroB. KauecTBeHHas peakius Ha
CEPHYIO KHCIJIOTY U €€ COJIH.

DJieMeHTBhI NOArpynmbl a3zora. OOmas XxapakTEepUCTHKA 3JIEMEHTOB
TJIaBHOM noArpynmsl V rpynmbl. @u3ndeckue cBOMCTBA MPOCTHIX BEIIECTB.

A30T u ero coeauHeHus. CTpoeHUE MOJIEKYNbl a30Ta. PU3NUECKHE U
XUMUYECKHE CBoMcTBa aszora. llomydeHwe a3ora B MPOMBILIIEHHOCTH U
nabopatopun. Hutpuasl. AMMHak — ero moyrydeHue, GU3NIecKue U XUMUICCKUE
cBoiicTBa. OCHOBHBIE CBOWMCTBa BOJHBIX PACTBOPOB aMMHaka. AMMHAK Kak
BoccTaHoBUTENb. Conu ammonus. [loBeneHne coneil aMMOHHS MPU HArpeBaHUU.
KauecTtBeHHas peakiusa Ha MOH aMMOHMS. [Ipumenenne ammuaka. OKCUIbI a30Ta,
ux nosydeHue u cpoiictBa. Oxcun azora (I). Okucnenue okxcuma azota (II)
kucioponoM. Jumepuzanus okcuna azora (IV). Azorucras KuciaoTra U €€ COJIH.
HuTpuThl Kak OKMCIUTEIN U BOCCTAHOBUTENU. A30THasI KUCIOTa — (DU3UYECKUE U
XUMUYECKUE CBOMCTBA, TNOJy4YeHHE. A3OTHAas KHUCJIOTa KaK OKHUCIUTEIb
(OTHOIIEHHE a30THOM KHUCIOTHI K MeETa/llaM W HeMeTaslaM). 3aBUCUMOCTb
MPOAYKTa BOCCTAHOBJICHUSI a30THOM KHCIOThI OT AaKTHUBHOCTHM MeETalla U
KOHIIEHTpaIluu KuciaoThl. Hutpartel, ux (u3mveckue W XUMHUYECKHE CBOMCTBA
(OKHCIHUTENbHBIE CBOMCTBA U TEPMUUYECKAs] YCTOMYMBOCTH), IPUMEHEHUE.

®ocdop u ero coenuHenus. Amtotponus pochopa. dusnyeckrue cBOKCTBA
dbochopa. Xumuueckue cBoiicTBa docdopa (peakiyu ¢ KUCIOPOI0OM, rajloTeHaMH,
METaJUIaMH, CJIOKHBIMH BEUIECTBAMU-OKUCIUTENSIMH, Iienodyamu). [lomyuenue u
npumeHenue  gocdopa. Dochun. Dochuabl. DocopHBIA  AHTUAPUL.
Optodocdopnas u metadhochopHas KUCIOTH U X coiu. KauecTBeHHas peakius
Ha oprtodochatel. Paznoxenue oprodochopHoit kucinotel. [Ipumenenue
dbocdopHOI KUCTOTHI U ee coliel. buonorndeckast poas ¢pocharTos.

Ioarpynna yriaepoga. OOmas XapaKTepUCTHKA JJIEMEHTOB TJIaBHOM
noarpynnsl [V rpynmel.

VYrnepoa. Amnotponust yriepoaa. CpaBHeHHE CTPOSHUSI M CBOWCTB Tpaduta
u anvaza. DymwiepeH Kak HOBasg MOJIeKyJsipHas ¢dopma yriaeponaa. YToJb:
XUMUYECKHUE CBOWMCTBa, MOJIydeHHE U mpumeHeHue yris. KapOuawl. ['maponus
KapOuga Kainplus W KapOuja amoMuHus. KapOuabl IMepexoJHBIX METalIoB
(>kene3a, XpoMa M JIp.) Kak CBEpXIpouyHble MaTepuaibl. CHHTE3-ra3 Kak OCHOBA
COBPEMEHHOW IMPOMBINUICHHOCTH. OKCUIBI yIiiepoJa. YToJib U yrapHbIA a3 Kak
BOCCTAaHOBUTENM. Peakuus yrapHoro rasza c paciuiaBamu meiouded. CuHTes
dbopmuaroB. OOpa3zoBaHHME YrapHOro Ta3a NPU HEMOJHOM CrOpaHUU  YIJIS.
buonornyeckoe neictBue yrapHoro rasa. IlogyueHue u nmpUMEHEHUE YTapHOTO
raza. YTJEKUCHBIM ra3: MOJydeHHEe, XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE
VIJIEKUCTIOTO Ta3a € BOJOM, IIeo4aMu, MarHueM, MEePOKCHIAMH METaJUIOB).
VYronbHas kucnota u ee conu. KapOoHaThl U ruipoKkapOOHATHI: X MOBEICHUE MPU
HarpeBaHuu. KauecTBeHHas peakius Ha KapOOHAT-HMOH.

Kpemnuuii. ®dusnueckue M XUMHUYECKHME CBOMCTBA KpeMHHMs. Peakuuum ¢
yIieM, KUCIOPOAOM, XJIOPOM, MarHueM, pacTBOpaMU WLIENI0YEH, CEPOBOIOPOIOM.
Cuian — BojopoaHoe coeauHeHue kpemHus. Cumuuuael. Ilonydyenue wu



npumeHenue kpemaus. Okcupn kpemuus (IV), ero crpoenme, duznUeckue u
XUMUYECKUE CBOMCTBA, 3HAYEHUE B NPUPOJE M NpuMeHeHue. KpemHueBble
KHUCJIOTBI U UX cond. ['maponn3 cuinkaTtoB. CUIMKAaTHbIE MUHEPaJIbl — OCHOBA
36MHOM KOPBI. AJIFOMOCUIIUKATHI.

brnaropoansie (uHepTHbIE) Ta3pl. OOmAs XapakTEPUCTHKA 3JIEMEHTOB
rnaBHoi moxrpynnel - VIII  rpymmbel.  OCoOOEHHOCTH XMMHUYECKHUX CBOMCTB.
[Ipumenenue 6J1aropoAHBIX Ta30B.

Hemonctpanuu. 1. I'openue Bomopoma. 2. Ilonydyenue xiyopa (OmBIT B
npobupke). 3. OKuCIAUTENbHBIE CBOWCTBA pacTBOpa THUIOXJIOpUTAa HaTpus. 4.
OmnbiTel ¢ OpoMHOM Bojou. 5. [lnaBnenue cepsol. 6. 'opeHue cepsl B KUcIopoje. 7.
B3aumoneiictBue sxene3a c cepoil. 8. T'openume cepoBogopona. 9. OcaxieHue
cynbduaoB. 10. CpoiictBa cepHuctoro raza. 11. JleiicTBUE KOHIIEHTPUPOBAHHOM
CEpHOM KHUCJIOThI Ha MeAb W caxapo3y. 12. PactBopeHue ammuaka B Boje. 13.
OcHoBHbIE CBOIICTBa pacTBopa ammuaka. 14. KaramuTuueckoe OKUCIEHUE
ammuaka. 15. Tonmydyenue oxcuaa azora (II) u ero okucinenue Ha BO3myxe. 16.
JletictBue a30THOM KHUCIOTHI Ha Mmeab. 17. ['openme docdopa B kucimoposae. 18.
[IpeBpamenne kpacHoro ¢dochopa B Oenblii U €ro cBeueHue B TemHOTe. 19.
BzaumopeiictBue dochoprnoro anruapunga ¢ Bojoil. 20. OOpasubl rpadura,
anmaza, kpemHus. 21. T'openme yrapHoro raza. 22. TymeHue 1UIamMeHu
YTJIEKUCIBIM Ta30M. 23. Pa3noxeHue mpamopa.

JlaGopatopubie onbIThl. 1. [TonydeHue xyopa U U3ydeHUE €ro CBOMCTB. 2.
CaoiicTBa xJiopcojaepkamux otOenuBarteneir. 3. CpoiicTBa Opoma, Moja U UX
conelt. 4. 3ydeHne CBOMCTB CEpPHOM KHUCIOTHI U €€ colier. 5. M3yueHne CBOWCTB
BOJIHOTO pacTBopa ammuaka. 6. CpoiicTBa cosieil amMmoHusA. 7. KadecTBeHHas
peakuuss Ha kapOoHaT-woH. §&. MHcmblTaHue pacTBopa CUIMKaTa HaTpus
UHIUKaTOpOoM. 9. O3HaKOMIIEHHE ¢ 00pa3liaMy IPUPOIHBIX CHIIUKATOB.

2.2.3. Metajuibl

OO0mmii 0030p 3/1eMeHTOB — MeTaJI0oB. CBOMCTBAa MPOCTHIX BEUIECTB-
METAJJIOB. DJIEKTPOXUMHUYECKUM psii HANPSKEHUW METayuioB. MeTaindeckue
Kpuctaumueckue pemerkd. CriaBel. XapakTepUCTHKa Haumbosiee H3BECTHBIX
cruiaBoB. [lomydeHnue u npuMEHEHHE METAIIOB.

Ilesounble Metaibl. OOmEas XapakTEPUCTHKA JJIEMEHTOB TJIABHOM
noarpymsl | rpynnel. CBoWCTBa MENOYHBIX METAILIOB. Pacro3HaBaHne KaTUOHOB
JIMTHSL, HaTpUs U Kanusa. Hatpuil v kanui — NpencTaBUTeN| LIEIOYHbIX METAJIIOB.
XapakTepHbple peakuuu HaTtpus W Kanusa. llonmydeHue IHEI0YHBIX METaJUIoB.
Okcunpl U nepokcuabl HaTpud M kKanusa. CoenuHeHus Hatpus U Kanus. Coun
HaTpHs, KaJus, UX 3HaUCHHUE B IIPUPOJIC U KU3HU yesioBeka. Coja U eIKui HATp —
BOKHEHIIINE COCTMHEHUS HATPHUSI.

bepuiuiu, MArHHuH, meJI0YHO3eMeJIbHbIe METAaJJIbI. OOmas
XapaKTEPUCTUKA IJIEMEHTOB IJ1aBHOW noArpynmnsl Il rpymnmsl. bepuiuii, Maraui,
IEJIOYHO3EMENbHBIE METaUTbl. AM(BOTEPHOCTh OKCHAA U THAPOKCUIA OCPUILIUAL.
Oxkpacka MmjIaMeHH COJISIMU IIEJI0YHO3EMENbHBIX METAIUIOB. Maruuii v Kajabluid, UX
oOmasi XapakTEepPUCTHKAa Ha OCHOBE ToJiokeHWs B Ilepuoamdeckoil cucteme
anemenToB J{. . MenneneeBa u ctpoenust aromoB. [lomydenue, pusnueckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MAarHusl, KajJbliksd U UX coeauHeHuil. Conu



MarHus ¥ KaJbliMsi, UX 3HAYEHUE B MPUPOJIE U KU3HU yeroBeka. JKecTKOCTh BObI
U CIIOCOOBI €€ YCTPAHEHHUS.

AJIIOMUHUIA. PactipocTpaHeHHOCTh B MIpUpOAE, PU3NUYECKHE U XUMHUUYECKHE
CBOMCTBa (OTHOILIEHHUE K KUCJIOPOJY, TaJloreHaM, pacTBOpaM KUCIOT U IIEI0YeH,
amomotepmusi).  [IpomsBojacTtBo  amoMuuus.  [IpuMeHeHHe — aIOMUHUA.
AMdortepHocTh Okcuaa W ruapokcuaa amomuHuss. Comm amomunus. [lonHoe
pa3ioKeHHe BOJOM coJie aTlOMHUHMS CO CIAOBIMH JBYXOCHOBHBIMHU KHCJIOTaMHU.
AmoMHHAaTBl B TBEPAOM BHJAE M B pacTBope. KoMIieKCHbIE COEIMHEHHUS
AITFOMUHUS.

Metanibl mo004YHBIX moArpymnm. OOmas XapaKTEepUCTUKAa MEPEXOTHBIX
MetamuioB [—VIII rpynn. OcobeHHOCTH CTPOEHHSI aTOMOB NIEPEXOAHBIX METAJUIOB.
OO0mue pusnyeckue 1 XuMU4ecKkue cBoicTBa. [[pumenenne Metanios.

Xpom. @uznueckue CBOMCTBA XpoMa. XUMHUYECKHME CBOMCTBA XpoMa
(OTHOIIEHHE K BOJSHOMY TMapy, KHUCIOPOAY, XJIOPY, pacTBOpaMm KHUCIIOT).
[lonyuenne wu npumeHenne xpoma. CoenuHenuss xpoma. 3meHeHue
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB U
THJIPOKCHJIOB XpOMa C pOCTOM CTENEHU OKHUCIEeHHA. AMQoTepHbIe CBONCTBA
OKCHJIa U TUAPOKCUIA
xpoma (III). Oxucnenue coneir xpoma (III) B xpomatsl. B3aumubie nepexomb
XPOMATOB U IMXPOMATOB. XpOMAThl U AUXPOMATHI KAK OKUCIIUTEIIH.

Mapranen. ®uznueckue CBOWCTBA MapraHina. XWUMHYECKHME CBOMCTBA
Maprasia (OTHOLIEHUE K KHCIOPOIY, XJIOpY, pacTBopaM KHUcIOT). [lonyuenue u
npumeHenue mapranua. Oxcua Mapranua (IV) kak OKuCIUTENb M KaTaau3aTop.
[lepmaHraHaT Kaausi KaK OKUCIUTENb.

Kene3zo. Haxoxnenue B mnpupone. 3HAYEHHE Kele3a Mg OpraHu3Ma
yenoBeka. (PU3MUECKHE CBOMCTBA Kejle3d. XHMMHUYECKHME CBOMCTBA IKeje3a
(B3aMMOACHCTBHE C KHCIOPOJOM, XJIOPOM, CEpOH, yrieM, BOJOH, KHUCIOTaMH,
pactBopamu cojeif). CruiaBbl xene3a ¢ yriepojaoM. IlomyueHue u npumeHeHHe
xene3a. Coenunenus xene3za. CpaBHEHUE KUCIOTHO-OCHOBHBIX W OKHMCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB ruapokcuna xxenesa (I1) u runpoxcuna xenesa (III).
Comu xene3a (II) u xeneza (III). Meroasl mepeBoaa coneit xenesza (II) B comm
xene3a (III) u obparno. IlomHoe pasmoskenuwe Bomoit coneit skenesza (III) co
CIa0bIMU JBYXOCHOBHBIMH KHCIOTaMH. OKHUCIHTENbHBIE CBOMCTBA COCIMHCHHM
xkeneza (III) B peaknusix ¢ BOCCTAaHOBUTEISIMU (MOIUIOM, CEPOBOJIOPOJOM H
Menpto). LlnanunHble KOMIUIEKCHI >kene3a. KayecTBEHHbIE peakldd Ha HOHBI
xenesa (11) u (110).

Menb. Haxoxnenue B mnpupone. buosorumyeckas poisib. Pusuyeckue u
XUMHUYECKHUE CBOWCTBA (B3aMMOJCHCTBUE C KHUCJIOPOAOM, XJIOPOM, CEpOH,
KUCJIOTaMHU-OKucauTeasiMu, xiaopuaoMm kenesa (I11)). Tlonydyenue u npumeHeHue
Menu. Oxcua u rugpokceun meau (II). Comu memu (II). Mennbiii kymopoc.
Ammuakatel Menu (I) u menu (II). ITonyyenue okcuna meau (I) BoccraHoBiIeHUEM
rugpokcuaa meau (II) rmroko3oit. [Tonyuenue xnopuaa u noguaa meau (I).

Cepebpo. Duszuueckre M XUMHUYECKHE CBOMCTBA (B3aMMOJICHUCTBUE C
CEpPOBOJOPOJOM B MPUCYTCTBUU  KHUCIOPOJA, KHUCIOTAMHU-OKUCIHUTEIISIMH).
Ocaxxnenue okcunpa cepeOpa mOpu  JSMCTBHM IIEJIOYHM Ha COJM  cepedpa.



AMMmakathl cepedpa kKak okuciutenu. KadecTBeHHast peakiusi Ha HOHBI cepedpa.
[Ipumenenue cepebdpa.

30510T0. dU3NUECKHE U XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE C XJIOPOM,
«IIApCKOU BOJKON»). 30JI0TOXJIOpOBOAOpOoIHasA KucioTa. ['mapokeun 3omota (III).
Kommiekcebr 30mota. CriocoObl BBIICICHHS 30J10Ta W3 30JIOTOHOCHOM IOPOJIBI.
[IpumeHenue 30J10Ta.

Huuk. ®usnyeckue W XUMHYECKHE CBOMCTBAa (B3aUMOJCHCTBHE C
rajioreHaMu, KHCJIOpPOJOM, CEpOH, BOJOW, PAcTBOPAMHM KHUCJIOT W UIEIOYEH).
[Tomy4yenue u mpuMeHeHUe TUHKA. AMGMOTEPHOCTh OKCHJIa U THAPOKCHIA ITHHKA.
Baxueimme conu nuHKa.

Jdemoncrpanum. 1. Komnexknusa metawios. 2. Koymekius MUHEPAIOB U Py .
3. Komnekmus «XKene3o m ero cmass». 4. OKpallMBaHHWE IUIAMEHU COJIIMHU
HIETIOYHBIX U MIEJTOYHO3EMEBHBIX METAUIOB. 5. B3anmoaencTBrue HaTpus C BOJOM.
6. Bzaumoneiicteue kanbuus ¢ Bogoul. 7. Komnekus «Amomunuiny. 8. [lnaBnenue
amomuHus. 9. B3anmojeiicTBue amtoMuHMS co 1ienoubto. 10. AmoMorepmus. 11.
B3aumopeiicTBue Xpoma ¢ COJSIHOM KHCIIOTOM 0e3 jgoctyma Bosayxa. 12.
Ocaxnaenue ruapokcuaa xpoma (I1I) u okucienue ero nepokcuoM Bojopoaa. 13.
Paznoxxenne auxpomara amMoHus. 14. Pa3noikeHwe mnepokcuja BOIOI0AA MO
nerctBueM auokcuaa wmapranna. 15. Ocaxnenue rtunpokcuaa xenesa (II) u
OKHUCJICHHE ero Ha Bo3ayxe. 16. Beimenenue cepebpa u3 ero cojiei JIeHdCTBHEM
MEJIH.

JlabopaTopHbie onbiThbl. 1. OkpammBaHue TIUIAMEHU COCIMHEHUSIMHU
HIETOYHBIX MeTauioB. 2. (O3HAKOMJIEHHME € MHMHEPAIAMH W BAXKHEHIIUMU
COCOUHEHUAMHN IIEJOYHBIX MeTauioB. 3. CBOWCTBA COEOUWHEHHM IEJIOYHBIX
MetaiuioB. 4. Okpacka IUIAaMEHU COJISIMH IIEIIOYHO3EMENBHBIX METAUIOB. 14.
CsoiicTBa MarHus U ero coeguHenuii. 15. CBoiicTBa coeqUHEHUN Kaiublnsa. 16.
Kectkocte Boabl. 17. CpoiictBa amomunus. 18. CBoilcTBa cOeqUHEHHUI
amomunus.. 20. CpoiictBa coenuHeHui xpoma. 21. CBoiicTBa MapraHiia U €ro
coenuHeHui. 22. N3yuenwe wmuHepanoB »xene3a. 23. CpoiicTBa xenesza. 24.
CBolicTBa MeaH, €€ CIUIaBOB M coeauHeHuil. 25. CBoiicTBa IMHKA M €TI0
COEMHECHUM.

2.3. OCHOBBI OPraHUYECKON XUMHH
2.3.1. OcHOBHbIC IOHATHS OPraHUYECKON XUMHHU

[losiBneHne W pa3BUTHE OpPraHUYECKOM XMMHMM Kak Hayku. [Ipeamer wu
3aJlayd  OpraHM4eckol XuMuu. MecTo M 3HAaYeHUE OpPraHUYEeCKOM XHWMHUHU B
CUCTEME €CTECTBEHHBIX HayK. B3auMOCBS3b HEOPraHUYECKHX M OpPTraHUYECKUX
BEILIECTB.

Oco0OeHHOCTH  OpraHuyeckux  BemiecTtB. IIpuumHBl  MHOrOOOpasus
OpraHM4ecKux BemecTB. OpraHuYecKue BEIIECTBA B MNPUPOAE. Y TIEPOIHBIN
CKEJIET OpPraHUYEeCKOM MOJEKYJbl, €r0 THUIbL: IUKINYECKUE, AalUKINYECKHUE.
KapOomukianiyeckue M TeTepOlMKINYEeCKHE CKeleThl. KpaTHOCTh XUMHUYECKOUN
CBSA3M (BHUJIBI CBSI3€l B MOJIEKYJIAX OPraHMYECKUX BELIECTB: OJMHAPHbBIE, IBOWHBIE,
TpoiiHble). VI3MEHeHune »Hepruu CBA3€ MEXIy aTroMaMu yIjepoja IpH
YBEJIUYEHUH KPATHOCTHU CBsA3U. HachIlllEHHbIE U HEHACBIILEHHBIE COEIUHEHUS.



DNEeKTpOHHOE CTPOEHHWE M XHMHYECKME CBSI3M aToMa yIJepoja.
['uOpuanzanus aTOMHBIX OpOWTasel, €€ THUIIbl JIsi OPTaHUYECKUX COCAMHEHUI:
sp3, sp2, sp. OOpa3zoBaHWe G- U p-CBS3€d B MOJIEKYyJaX OpPraHUYECKUX
coenuHeHui. [IpocTpaHCTBEHHOE CTPOCHHE OPraHUYECKUX COCTUHEHUI.

XHUMHUYECKOE CTPOCHHE KaK MOPANOK COEAUHEHHS aTOMOB B MOJIEKYJIE
COTJIACHO UX BaJEHTHOCTU. (OCHOBHBIE TIOJOKEHHUS TEOPUH XUMHYECKOTO
CTPOCHMSI OpraHMYecKnx coenanHeHuid A. M. bytiepoBa. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT XUMHUECKOTO cTpoeHus Moiekyn. CtpykrypHas ¢opmyna. M3omepus
u  uzoMepsl. CTpyKTypHass M NPOCTpAHCTBEHHass u3zoMmepus. M3omepus
yriiepogHoro ckenera. Mzomepus nonoxenus. MexkiaccoBass n3omepus. Buabl
MPOCTPAHCTBEHHOU M30Mepuu. Ontudeckas nU3oMepus. ACUMMETPUUYECKUN aToM
yriepoaa. OnThyeckue aHTUNOABI. XHPaJbHOCTh. XHUPAJIBHBIE W aXUPAIbHbBIC
MoJeKyibl. ['eomeTpudeckas nzomepus (LIUC-, TPAHC-U30MEPHS).

DNEKTPOHHOE CTPOCHHE OpPraHWYECKHUX BEUIECTB. B3anMHOE BIIMSHHE
aTOMOB U TPYII aTOMOB. DJIEKTpOHHBIE YD PekThl. NHIYKTUBHBIA U ME30MEPHBIH
addekrrl. [IpeacraBneHne o pe3oHaHCe.

Knaccudukanus opranndeckux BemectB. OCHOBHBIE KIACChl OPraHMYECKUX
coenuHeHuid. [IpuHnumnbl k1accupuKaluy opraHudeckux coeauHeHuit. [lonstue o
dbynkuuonaiasHOM rpymnme. Kinaccudukanus OpraHMYecKUX COETUHEHUN TI0
dbyHkunoHaabHeIM Tpynnam. ['omosorus. ['omonoru. I'omonoruyeckast pasHOCTb.
['omonornueckue psibl.

Howmenknarypa OPraHUYECKUX BELIECTB. MexnayHnapoaHas
(cucTeMatnueckas) HOMEHKJIATypa OpPraHMYECKMX BEIIECTB W MPUHIIUIbI
oOpa3zoBaHUs Ha3BaHUU OPraHUYECKUX COCIMHECHUM. Pannonanbnas
HOMEHKJIaTypa.

Kinaccuduxanust 1 ocoOeHHOCTH opraHudeckux peakiuii. CriocoObl 3anucei
peakiuii B opraHudyeckod xumuu. CxemMa M ypaBHEHHUE. YCIIOBHS NPOBEIACHUSA
peakiuii. Kiaccudukanys peakuwii opraHUYeCKUX BEIIECTB IO CTPYKTYPHOMY
IIPU3HAKY: 3aMEIICHUE, NPUCOCIUHEHUE, OTIICIUICHUE. PeaklMOHHbIE LIEHTPHI.
[lepBoHauanbHbIE TOHATHS O TUNAX M MEXaHM3MaX OPTraHUYECKUX PpEaKIuu.
['oMONMUTHYECKNI U TeTEPOIUTUUECKUN Pa3pbIB KOBAJEHTHOW XUMUYECKOM CBSI3HU.
CBoOoTHOpaAMKAIILHBI U MOHHBIM MEXaHU3MBbI peakiiuu. [loHsTHE 0 CBOOOAHOM
paaukane, Hykieodwie, dnekTpodwie, kapOokaTMoHe U KapOaHHOHE.
O0o03HaueHHE UOHHBIX peaKUui B oOpraHudecko Xumuu. OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PpEAKIIMU B OpraHudyeckod xumuu. WaeHtudukaius
OpPraHMYEeCKUX COeNMHEHUM. ['eHeTnueckas CBI3b MEXAY KJIACCAMH OPraHUYECKUX
COEJIMHEHUMH.

JdeMoncTpanuu. Moaenn opraHu4eCKux MOJICKYI.

2.3.2. YriieBoaopoabl

AJkaHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl METaHA.
sp3-T'ubpuansanus opOMTaNeil aTOMOB yriiepoja. | OMOIOruuecKuii psg 1 00mast
dbopmyrna ankaHoB. CucreMaThyeckass HOMEHKJIATypa alKaHOB M PaUKaJioB.
N3omepuss yrinepomHoro ckenera ankaHoB. (Dusnueckue CBOWCTBA AJIKAHOB.
3aKOHOMEPHOCTH HW3MEHEHHsA (U3MUECKUX CBOMCTB. XHMHUUYECKHE CBOWMCTBA
AJKAHOB: TaJOTCHUPOBAHUE, HUTPOBAHHE, JETUJIPUPOBAHUE, TEPMUUECKOE



pasnokeHue (MUPOJH3), TOPEHUE KAaK OJMH M3 OCHOBHBIX MCTOYHMKOB TEIUIA B
MPOMBIIIUIEHHOCTH U OBITY, KaTaIUTHYECKOE OKHUCJICHHE, KPEKHHI KaK CIOCOOBI
MOJYYEHHS] BaXKHEUIINX COCIUHEHUN B OPraHUYECKOM CHHTE3€, M30MEepU3alus
KaK Crnoco0 TMOJy4YeHUsi BBICOKOCOPTHOTO OeH3MHA. MexaHu3M peakiuu
CBOOOJTHOPAIMKAIBHOTO 3aMelleHusi (Ha TMpUMepe XJIOPUPOBAHMS METaHA).
CuHreTnuyeckue crocoObl MOMyYeHUs aJKaHOB. MeTOo/bl MOJyYeHHUs aJKaHOB U3
ankuwiragsoreHuoB  (peakuus — Bropua),  nexkapOOKCHIMpOBAHHMEM  COJieH
KapOOHOBBIX KHUCJIOT M 3JIEKTPOJU30M PACTBOPOB COJEH KapOOHOBBIX KHUCIOT.
HaxoxneHue ankaHoB B IPUPOJIE U IPUMEHEHUE AJIKAHOB.

Huxnoankanbl. CTpoeHHe MOJEKyNl LuKIoankaHoB. O6mas ¢opmyna
LHUKJIOANKaHOB. HomeHknatypa nuknoankaHoB. M3omepus IHKIOAIKaHOB:
YIIEPOJHOTO CKEJeTa, MEKKIIACCOBAsI, MPOCTPAHCTBEHHAS (LIMC-TPAHC-U30MEPHS).
HanpsioxeHHbple 1 HeHanpsokeHHbIe UKL, Crienn@rka CBOWCTB IUKIOAIKAHOB C
MaJIbIM pa3MepoM I[UKJIa. XUMHUYECKHE CBOWCTBA LHUKIONPOIIAHA: TOPEHUE,
peakuuu  MPUCOECOUHEHHUs  (TMIPUPOBAHUE,  IMPHUCOCAUHEHHE  TaJIOTEHOB,
raJIOT€HOBOJOPOAOB, BOJABI) M LHKJIOI€KCAaHA: TOPEHHUE, PEaKIMH PaAUKaIbHOTO
3aMelIeHus (XJIOpupoBaHue, HUTpoBaHue). [lomyuenue UKI0ankaHOB U3 aJIKAaHOB
Y IATAJIOT€HAJIKAHOB.

AJIKeHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI STUJICHA.
sp-I'ubpuansanus opOUTANEl aTOMOB YIJ€pOaa. G- U T-CBA3U. | OMOJIOTMYeCKHiA
psaa u obmas ¢opmyna ankeHoB. HomeHknatypa ankeHoB. M3omepHsi alKeHOB:
YIJIEPOAHOTO  CKEJIETa, TOJIOKEHUS  KPAaTHOW  CBA3W, NPOCTPAHCTBEHHAs
(reomeTpuueckass M30MEpHs, WIM  LUC-TPAHC-U30MEPHUsS), MEKKIACCOBAs.
@uU3NYECKMe CBOWCTBA QJIKEHOB. XHMHUYECKHWE CBOWCTBAa alKeHOB. Peakuuun
ANEKTPOPHUIBHOTO MNPUCOEAMHEHUSI KaK CHOCO0 MOdy4YeHUs (YHKUHOHATBHBIX
ITPOU3BOIHBIX YTJIEBOJIOPOJIOB: TUAPUPOBAHUE, rajJOreHHMpOBAHUE,
TUAPOTAIONCHUPOBAHUE, THApaTanus ankeHoB. [IpaBuino MapkoBHHUKOBA U €10
OOBSICHEHHE C TOUKH 3pEHUs JIEKTPOHHOU Teopuu. PagukanbHOe npucoe uHeHne
OpoMOBOZIOpPOJa K aJKEHaM B MPHUCYTCTBUM mepekuced. OKHCIEHUE aJKEHOB:
TrOPEHHE, OKUCIIEHUE KUCIOPOJIOM B MPUCYTCTBUM XJiopuaoB namuiaaus (II) u menu
(I1) (Bakep-mporiecc), OKHCICHHE KHCIOPOJAOM B TPUCYTCTBHH cepedpa,
OKHCJIEHUE TOPSYUM MOJKHUCIEHHBIM PAaCTBOPOM II€pMaHIraHaTa Kajaus, OKUCICHUE
nepMaHraHatoMm kanus (peakiusi Barnepa). KauectBeHHble peakiiiy Ha ABOHHYIO
cBs3b. lIpoMbIlieHHBIE U JA0OpaTOPHBIE CHOCOOBI MMOJYYEHHUS aJKEHOB.
[TonyueHne ankeHOB AETHAPUPOBAHMEM AJKAHOB; PEAKUMEN dJIMMHUHUPOBAHUS U3
CIIUPTOB, raJjoreHaJIkaHOB, JINTAJIOTCHAJIKAHOB. [IpaBuno 3aiiiena.
[Tonmumepusanusa ankeHoB. [lonmumepusanusa Ha karamusaropax Llurnepa—Harra.
[lonuaTuneH Kak KPYNMHOTOHHAXKHBIA MPOAYKT XUMHUYECKOIO MPOU3BOACTBA.
[IpumeHeHue anKkeHOB (3TUIICH U TIPOIUJIEH).

Aakanuensl. Kiaccudukanus ankaaueHOB MO B3aUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBsi3ell B Mousiekyje. OCOOEHHOCTH 3JIEKTPOHHOIO M MPOCTPAHCTBEHHOTO
CTPOCHMSI ~ CONpPSDKEHHBIX — aynkaaueHoB. OOmas  ¢opmyna  alkaJIHeHOB.
Homenknatypa u usomepus ankaaueHOB. PU3MYECKHE CBOMCTBA AJIKAJUEHOB.
XHWMHYECKHE CBOMCTBA AJIKAJMEHOB: PEAKUMU MPUCOEIAUHEHHs (THMIAPUPOBAHUE,
raJIOT€HUPOBAHKME), TOPEHHUs M nosuMepuszanuu. 1,2- wu 1,4-npucoenuHeHue.



[Tomyyenne ankamuenoB. CuHTe3 OyragueHa w3 OyTaHa ©  STaHOJIA.
[Momumepuzanus. Kayuyku. Brian C. B. JleGeaeBa B nmoigyueHrne CUHTETHYECKOTO
Kayuyyka. Bynkanuzanus kayuykoB. Pesuna. MHorooOpasue BUJI0B CHHTETHYECKHX
Kay4yKOB, X CBOMCTBA U IPUMEHEHHUE.

AJIKHHBI. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
alleTHIIeHa. SP-rTubpuIM3alus opouTaseii aToMoB yriepoja. ['omonorudeckuit psij
u obmas Qopmyna ankuHoB. Homenknatrypa ankuHoB. M3omepusi alIKMHOB:
YIJIEPOJHOTO CKEJIeTa, MOJIOKEHUSI KPaTHOM CBsA3M, MexkinaccoBas. dusnyeckue
CBOWCTBA QJKMHOB. XMMHUYECKHE CBOWCTBA AJIKMHOB. Peaknuu npucoeavHeHus
KaK crmoco0 TOJNy4eHHs TOJMMEPOB M JAPYTHX TOJE3HBIX MPOJYKTOB.
['mnpupoBanue. Peakuuy MpuUCOEINHEHUs TaJOr€HOB, IajJOr€HOBOAOPOIOB, BOBIL.
Tpumepusanus n
auMmepusanus anetwieHa. Peakiuu 3amenieHusi. KuciaoTHele CBOMCTBA alIKWHOB C
KOHLIEBOM TPOWHOW CBsA3bl0. AnerwineHuasl. ['openue anerunena. OkwuciieHHe
aJKWHOB PAcTBOPOM IepMaHraHaTa Kanud. [lonmyueHue aneTwieHa MHUPOJIU30M
MeTaHa U KapOuaHbIM MeTo/IoM. CHHTE3 aJIKHHOB aJIKUJIMPOBAHUEM alleTHIIUIOB.
[Ipumenenue aleTUIICHA. I'openne aleTusIeHa KaK HMCTOYHUK
BBICOKOTEMIIEPATYPHOIO INIAMEHU JJIsI CBAPKH U PE3KH METAJLIOB.

Apenbl. Hctopust oTkpbiTus OeH3o0ia. COBpeMEHHBIE IpEACTaBICHUS 00
3JIEKTPOHHOM M IIPOCTPAHCTBEHHOM CTpoeHuH OeH3osa. OOuias popmyrna apeHOB.
M3omMepuss U HOMEHKJIaTypa TroMOJIOroB OeH3oja. M3omepus au3aMemeHHbIX
OCH30JI0B Ha MpPUMEPE KCUJIOIOB. Du3nuecKkue CBOMCTBa O€H301a. XUMHUECKUE
cBoiicTBa OeH3oia. Peakiuu 3amenieHus B O€H30JbHOM flipe (JIEKTpO(UIbLHOE
3aMEIlEHNUE): TaJOreHUPOBaHWE, HUTPOBAaHUE, AJKWIMpoBaHue. Peakuuun
PUCOEIMHEHUs K OeH30iy (TMAPUPOBAHUE, TAIOTEHUPOBaHUE (XJIOPUPOBAHUE HA
cBety)). Peakius ropenusi. OcCOOEHHOCTH XMMUYECKUX CBOMCTB aJIKUIOEH30JI0B Ha
npuMepe TojiyoJsia. B3anMHOE BIMSIHME aTOMOB B MOJeEKyJe Toiyosa. IIpaBuia
OpUEHTAIlMM 3aMECTUTENICd B PEAKUHUSIX 3aMELICHUs. XJIOPUPOBAHHME TOJYyOJIa.
Oxucnenre ajJKuiIOeH30JI0B PACTBOPOM TEepMaHTaHaTa Kajiusi. ['ajoreHupoBaHue
anKuiI0eH30JI0B B OOKOBYIO 1iemb. HwutpoBanue HutpoOenzona. I[lomydenue
OeH3oJ1a u ero romosoroB. [IpumeHeHe romosI0oroB OeH307a.

I'eHeTH4eckasi CBSI3b MEXIY pPa3MYHBIMU KJAacCaMH YTJIEBOJOPOJOB.
KauecTBeHHBIE peakIMX HA HEMPEAEIBbHBIE YIIIEBOIOPOIbI.

I'asiorenonpon3Boanbie yriaieBoaopoaoB. Peakiuy 3aMeleHus rajioreHa
Ha THUAPOKCUJI, HUTPOTPYIly, IMAHOTPYMIy, aMmuHorpymmy. JleiicTBue Ha
raJIOTEHNPOU3BOJIHBIE BOJHOTO M CHUPTOBOrO pacTBopa Iuenoud. CpaBHeHUE
PEaKIMOHHON CIMIOCOOHOCTH alKWJI-, BUHWI-, (DEHWI- U OCH3WITaJOTCHUIOB.
B3aumopelictBue JaMrajoreHajJJKaHoB C MarHdeM MW 1uHKoM. IloHsatme o
METaJUIOOPTAaHUYECKUX COEIUMHEHUAX. Vcnosib30BaHME rajJoreHOnpor3BOJHBIX B
OBITY, TEXHUKE U B CUHTE3E.

Jemoncrpanmuu. 1. CocraBineHue Mojeneld MOJEKyJl ajlKaHOB. 2.
bpomupoBanue rekcaHa Ha cBeTy. 3. 'opeHue MeraHa, 3TWJIEHA, aueTwieHa. 4.
OTHOLIEHHE MeTaHa, ITUJIEHA, alleTUIeHa U OeH30ja K pacTBOpaM MepMaHTraHaTta
Kanusi u OpomHo# Boze. 5. [lonmydenue sTuieHa peakiueil AeruapaTaiuy 3TaHoa.
6. [Tomyuenue areruneHa ruApoan3oM Kapounaa kaiabius. 7. OKuCIeHne Toayoa



pacTBopoM TmepManranara kanusa. 8. [lonmydeHuwe crtupona aenojMMepusalue
MOJIMCTUPOJIA U UCTIBITAHUE €70 OTHOILIECHUS K PACTBOPY MEPMaHraHATa KaJIHsl.
2.3.3. Kuciaopojacoaep:xamue OpraHudecKue coeuHeHMsI

Cmuprtbl. Krnaccudukarusi, HOMEHKIaTypa U HM30MEpUs  CIUPTOB.
['omonoruueckuit pan v obmas dopMmyna MpeAesbHBIX OAHOATOMHBIX CHHUPTOB.
@u3nuecKue CBOMCTBA MPEAEIIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHas cBsi3b
MEXIy MOJEKyJlaMd W €€ BIMSHHME Ha (U3UUYECKUE CBOWCTBA CIUPTOB.
XHWMHYECKHE CBOMCTBAa CIHUPTOB: KHCIOTHBIE CBOWCTBA (B3aMMOJECHCTBUE C
HAaTpUEM KakK CIOCO0 YCTAHOBJIICHUSI HAJWU4Usl THAPOKCOTPYMIIBI);, PEAKIUU
3aMENIEeHUs TUJPOKCUIIBHOW TpPYINNbl HAa TajJOreH Kak CIoco0 MOoJy4eHus
pacTBOpUTENEH; MEXKMOJEKYIsIpHAas W BHYTPUMOJEKYJSIpHAs JeruapaTaiius;
oOpa3oBaHUE CIOXHBIX JS(PUPOB € HEOPraHWUYECKUMU U OPTaHUYECKUMHU
KHCJIOTaMH; TOpeHHe; okucieHnne okcuaom Menu (1), moaxuciaeHHbBIM pacTBOPOM
IeEpMaHraHatra Kajausi, XpOMOBOM CMECHIO; PEAKIMHU YTIJIIEBOJOPOJHOTO paJuKaa.
Ankoronatel. ['maponus, ankuinupoBaHue (CHHTE3 TMPOCTBIX A(PUPOB IO
Bunbamcony). [IpombinieHHbId cuHTE3 MeTaHoda. [TomydeHue sTaHoma: peakius
OpO’KeHHs TIIOKO3bI, THApaTanus dTuwieHa. [[puMeHeHne MeraHona W 3TaHOJA.
@U3HOJOTUYECKOE JACHCTBHE METAaHOJA M OATAaHOJAa Ha OpraHMW3M YeJIOBEKa.
MHoOroatoMHble CHUPTHI. DTHICHTIUKOIb M TIHIEPUH KaK MPEACTaBUTEIN
MpeIeSIbHBIX MHOTOAQTOMHBIX CIIUPTOB, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA.
KauecTBeHHass peakius Ha MHOTOQTOMHBIE CIHUPTHI U €€ MPUMEHEHUEe s
pacrno3HaBaHus TIIMIIEPUHA B COCTABE KOCMETUYECKUX CpeacTB. CHHTE3 NHMOKCAaHa
M3 JTUJIEHIIUKOJS. TOKCHYHOCTh ATUJIEHTIUKOJS. lIpakTmueckoe npuMeHeHue
STUJICHTJIUKOJIS Y TIIULEpUHA.
IIpocTbie 3¢upbl KaKk U30MEPbI MPEAETBHBIX OJHOATOMHBIX CIIUPTOB. CpaBHEHHUE
ux (GUBMYECKUX U XUMUYECKUX CBOMCTB CO chnupTamu. Peakius pacuienieHus
MPOCTHIX 3(HUPOB MOIOBOTOPOJIOM.
®enoabl. CTpoeHne, u3omMepuss 1 HOMEHKJIaTypa (eHosoB. B3aumHoe BiIusHUE
aTOMOB B MoJiekysie (eHosa. Pu3nueckue U XUMUYECKHE CBOMCTBa (heHoma u
Kpe30J0B. KuciotHeie cBOCTBAa (DEHOJIOB B CPaBHEHUU CO CHUPTAMU: PEAKIIUH C
HATpUEM, TUIPOKCHUAOM HaTpusi. Peakiuum 3amereHus B OEH30JbHOM KOJIbIIE
(ramorenupoBanue (OpomupoBanue), HuTpoBanue). OxuciaeHue (eHOIOB.
KauectBennsie peakinu Ha dhenon. [lonyuenue dpenona. [Ipumenenue denomna.
KapOouuibHbie coeauHeHusi. AJBACTUABI W KETOHBI. JJIEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOCHHWE KapOOHWJIBHOW TPYIbI, €€ TMOJAPHOCTh U
nossipuszyeMoctb. Kinaccudukanus anpaeruioB 1 keToHoB. CTpoeHUE peAeTbHBIX
anpaeruioB. ['OMOTOTMYECKUN PAll, HOMEHKJIATypa, H30MEpHUsl MpPeIeSIbHBIX
anpaeruioB. CTpoeHue MOJIEKYJbI alleToHa. ['OMOTOrMYecKuil psiji, HOMEHKJIaTypa
u uzoMepuss ketoHoB. OOmiasi (GopMyna mpenesbHbIX allbJIETUIOB U KETOHOB.
duznueckne cBoOWCTBAa (hopmanbaerua, areTalibIeruaa, alneroHa. XUMHYECKUE
CBOMCTBA MpPEAECIbHBIX albJCTUIOB U KETOHOB. Peakuuu mpuUCOEeIUHEHUS! BOJIBI,
CIIUPTOB, ITMAHOBOJIOPOJA U TuUApocynbduTa HaTpus. CpaBHEHHE PEAKIIMOHHOMN
CIIOCOOHOCTH aJbJACTUIOB M KETOHOB B PEAKIUAX MpUCOSHUHEHHs. Peaxiuu
3aMEIICHUsT aTOMOB BOJAOPOJA MNOpPU  YIJIEPOOHOM aTOME€ Ha  TaJOreH.
[Tommmepuzarust Gpopmanpaernna u aneranpaeruna. OkucieHue KapOOHUIBHBIX



coequHeHni. OCOOEHHOCTH PeaKIKU OKUCICHHs aneToHa. CpaBHEHHE OKHUCIICHHUS
anbIeTUI0B W KeToHOB. ['mapupoBanue. BoccranoBieHue KapOOHWIBHBIX
COCIVMHEHN B CcHUpThl. KayecTBEeHHBIE peakuuM Ha albACTHAHYIO TPYIIILY
(peaknust «cepeOpsHOro 3epKaiay, B3aumojiecTBue ¢ ruapokcuaom meau (II)).
Ocobennoctu opmanpiaeruaa. [lomydeHnue npeaenbHbIX albJIETHAOB: OKUCICHHE
CIUPTOB, ruapatanus auneruieHa (peakuus KydepoBa), OKUCIIEHHEM STHUJICHA
KUCIIOpOoJOM B mpucyTcTBuu xiyopuna mnamianus (II). Ilomydenue aierona
OKHUCJIEHUEM IIPOIAHONA-2 M PA3JI0KEHUEM KaJIbLIMEBOM WIM OapueBOd COIH
YKCYCHOW KHUCJIOTBI. TOKCHYHOCTH QIbJETHUIOB. BaxHeumme mpeacTaBUTENN
aIbJICTUJIOB U KETOHOB: (HOpManbAeTU, YKCYCHBIH albJeruj,, aleTOH U HX
MPaKTUYECKOE UCIIOJIb30BAHUE.

KapoOonoBbie kuciaorbl. CTpoeHHE NpeneSbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucioT. Kiaccudukanus, wm3oMepuss M HOMEHKIATypa KapOOHOBBIX KHUCIOT.
OJEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOECHHE KapOOKCWJIBHON  IpYMIIbI.
["oMonornyeckuii paa u obmas Gopmyia npeaeabHbIX OJHOOCHOBHBIX KapOOHO-
BbIX KHUCJIOT. Dusnueckue CBOWCTBA MPEAEIbHBIX OJHOOCHOBHBIX KAapOOHOBBIX
KHCJIOT Ha NpPHUMEpPEe MYPaBbUHOM, YKCYCHOH, NPONMOHOBOM, NMaJbMUTHHOBON WU
CTEapUHOBOW KHCIIOT. Bonopoanbie cBsA3M, acconuanus KapOOHOBBIX KHCIOT.
XUMUYECKUE CBOWCTBA TPEICIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
KucnorHble cBOMCTBAa (M3MEHEHUE OKPACKU MHIMKATOPOB, PEAKIUU C AKTUBHBIMU
METaJulaMH, OCHOBHBIMM OKCHJIAMH, OCHOBAHUSIMH, COJIAIMH). MI3MEHEeHue CHIIbl
KapOOHOBBIX KHCJIOT IPHU BBEAEHUU JOHOPHBIX M AKIENTOPHBIX 3aMECTHUTEIIEH.
B3aumopeiicTBue kapOOHOBBIX KHCIOT CO CHUPTaMH (peakuus >TepUPHUKALIN),
0o0paTUMOCTh peakiuu. ['amoreHupoBaHue KapOOHOBBIX KHUCJIOT B OOKOBYIO II€Th.
OcoOEHHOCTH  XMMHYECKHMX CBOMCTB MypaBbMHOM KuCIOTHL. [lomydenue
NpEeNebHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJOT: OKHCJICHHE aJIbJIETHIOB,
OKHUCJICHUE IMEPBUYHBIX CIIMPTOB, OKUCIICHHE AJKAHOB M aJKEHOB, T'MAPOJIN30M
TEMHUHAJIBHBIX TPUTAJIOreHUI0B. [lonydeHue MypaBbMHOM U YKCYCHOM KHUCJIOT B
IIPOMBILIJIEHHOCTH. [[pruMeHeHre MypaBbUHON U YKCYCHOU KUCJIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCJOTHI: OOIIME CHOCOOBI TOJYYEHHS,
OCOOCHHOCTH XHUMH4YeCKMX CBOMCTB. IllaBeneBass m MajmoHOBas KHCIOTa Kak
PECTaBUTENN JUKAPOOHOBBIX KHCIIOT.

HenpenenbHble U apoMaTHUECKUE KHCIOTHI: OCOOCHHOCTH UX CTPOCHHUS U
cBOMCTB. [IpumeHeHne OCEH30MHONW KHUCIOTBHL. ApPOMAaTHUYECKHE TUKAPOOHOBBIC
kucinoThl (dranesas, uzodraneBas u TepedraneBas KUCIOTHI). [loHsATHE O
THIPOKCUKApPOOHOBBIX KHCIOTaX M WX MNPEICTaBUTENSIX MOJIOYHOM, JIMMOHHOM,
s0JI0YHOM 1 BUHHOM KUCJIOTaX.

Briciue npenenbHble U HEeNpeaeabHble KapOOHOBBIE KUCIOTHI. 3HAUEHHUE U
pUMEHEHNE KapOOHOBBIX KUCJIOT.

POyHKINOHAJIbHBbIE IPOU3BOIHbIE KAPOOHOBBIX KHCJIOT.

XJOpaHTUApUIBl W aHTUAPUIB KapOOHOBBIX KHCJIOT: MOJY4YEHHUE, THAPOIIU3.
[Tosryuenue ciI0XKHBIX IPUPOB € UCIIOIB30BAHUEM XJIOPAHTUAPUIOB U aHTUIPUIOB
KHCJIOT.

Crnoxusie 3¢upsl. CTpoeHne, HOMEHKIIATypa U U30MEpHsl CIOKHBIX 3(UPOB.
Crnoxubie 3¢puppl Kak U30MEphl KAPOOHOBBIX KUCIOT (MEXKIACCOBasi U30MEPHS).



CpaBHeHHe (PU3MUYECKUX CBOMCTB U PEAKLIMOHHON CIIOCOOHOCTHU CIOKHBIX 3(hupoB
U W30MEpPHBIX MM KapOOHOBBIX KUCIOT. ['maponu3 crnoxkHbix 3¢upoB. CrocoObl
MOJIYYeHUS]  CIIOKHBIX  3GUpOB:  3TepuduKanus  KapOOHOBBIX  KHUCJOT,
alMJIMPOBAHUE CIHUPTOB W AJKOTOJISITOB TAJON€HAHTUPUIAAMU WU aHTUIPUIAMU,
ATKWINPOBaHUE KapOOKCUIAT-UOHOB. [IpuMeHeHune cioXHbIX 3(UPOB B MUIIEBOI
U Tap(PproMepHOI MPOMBIIILIEHHOCTH.

AMuIbI  KapOOHOBBIX KHUCJIOT: TMIOJIYyYEHHE U CBONCTBa Ha MpUMeEpe
aneTaMmuaa.

Conu kapOOHOBBIX KHUCJIOT, UX TEPMHUYECKOE Pa3JIOKEHHUE B MPUCYTCTBUU
mienour. CuHTE3 KapOOHUIIBHBIX COCAMHEHUN Pa3IOKEHUEM KalbIIMEBBIX COJEH
KapOOHOBBIX KUCJOT.

JemoncTpanuu. 1. BzanmonencTBue HaTpus € 3TaHOJIOM. 2. OKUCIEHUE dTaHONIA
okcunioM menu (II). 3. T'openue sranona. 4. BzaumopencTBue TpeT-OyTUIIOBOTO
cnupta ¢ cojissHou kucimoTo. S. Momodopmuas peakums. 6. OnpeneneHue
aNbAETUIOB IPU IMOMOIIM KA4E€CTBEHHBIX peakuuil. 7. OKHUCIEHUE albIeruioB
MEpPMaHIraHATOM KaJusl.

JlaGoparopubie omnbiThl. 1. CpoiictBa »TmioBoro cnupra. 2. CBoiicTBa
riuuepuna. 3. CoiictBa denona. 4. Cpoiicta popmanuna. 5. CBoiicTBa YKCYCHOM
KUCIIOTHI. 6. CoJii KapOOHOBBIX KUCJIOT.

2.3.4. A30T- U cepocojiep:Kalue coeInHeHus

Amunbl. Knaccudukanus no Tumy yrieBOJOPOAHOrO pajuKalia U YUCITY
aMHUHOTPYIIII B MOJIEKYyJIe, HOMEHKJIaTypa, H30Mepusi amMuHOB. llepBuuHnbIe,
BTOPUYHBIE U TPETUYHBIE aMHUHBI. DJIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE
MpECIbHBIX AMUHOB. OU3NYECKHE CBOMCTBA aMUHOB. AMHUHBI KaK OPraHUYECKHE
OCHOBAHUS: pEaKUUM C BOJOW, kuciaoramu. Coim ankuinaMmoHud. Peakius
rOpeHus aMUHOB. AJIKWJIMPOBAaHUE W allMJIMPOBAHUE aMUHOB. Peakuuu aMHHOB C
a30TUCTOM KHUCHOTOW. [loslyyeHne amMUHOB QIKWIMPOBAHUMEM aMMHaKa W
BOCCTAaHOBJICHUEM HUTPOIPOU3BOIHBIX YIJIEBOJIOPOAOB, U3 cuupTOB. lIpuMeHeHune
aMUHOB B (hapMaleBTUYECKOW MPOMBIIUICHHOCTH. ApPOMAaTUYECKHE aMHHBI.
AHWINH KaK MNpEACTaBUTENb apOMATHYECKUX amMuHOB. CTpoeHHE aHWIHMHA.
B3auMHOe BiIMsSIHME TPYIINl aTOMOB B MOJIEKYJIC aHWIMHA. BiusHue 3amectureneit
B apOMAaTHYECKOM SApE Ha KHUCJIOTHBIE U OCHOBHBIE CBOWMCTBA APWJIAMUHOB.
[Tpuunabl OciabiieHrss OCHOBHBIX CBOWCTB aHHWJIMHA B CPaBHCHWH C aMHUHAMU
MPENEIBHOrO psifla. XHUMHUYECKUME CBOWMCTBA AaHWIMHA: OCHOBHBIE CBOMCTBA
(B3aMMOJEHCTBUE C KHUCJIOTaMM); PEaKIMU 3aMEIIECHUs B apOMaTHYECKOE SIpO
(ramoreHupoBaHue  (B3aUMOJEHCTBME C OpOMHOM  BOJOI), HHUTPOBAHUE
(B3aUMOJEHCTBUE C Aa30THOM KHUCIOTOM), okucieHue. llomydyenune aHuamHa
(peakuust 3uHWHA). AHWIMH KaK CbIpb€ JUIS IPOM3BOJICTBA AHUJIMHOBBIX
Kkpacuteneil. CHHTE3bl HA OCHOBE aHUJIMHA.

IeTepouukiibl. A30T-, KHUCIOPOJ- W CEpPOCOJEpIKallMe rerepolukiibl. Dypas,
NUPPOJI  KaK  MPEACTABUTENHM  ISATUWICHHBIX  reTepouukioB.  Ilpupona
apOMaTUYHOCTH MSATUUYIEHHBIX T€TEPOIUKIIOB. DIEKTPOHHOE CTPOCHHE MOJIEKYJIbI
IIAPPOJIa, APOMATHUECKUN XapaKTep MOJIEKyJsbl. KucinoTHbele CBOWMCTBA NMUppOIIA.
[lupuavH Kak MNPENCTaBUTENb MIECTUWICHHBIX TE€TEPOIMUKIOB. OIEKTPOHHOE
CTPOCHHUE MOJIEKYJIbl TUPUIMHA, APOMATUYECKHUI XapakTep MoJieKyJibl. OCHOBHbIE



CBOMCTBA NUpUIAMHA. Pa3nnune B NPOSBICHUM OCHOBHBIX CBOMCTB NIHUpPpOJia U
nupuanHa. Peakuuu nupujauHa: SJEKTpOPUIbHOE 3aMElIeHUe, TUIPUPOBAHUE,
3aMeIlleHHe aTOMOB BOJIOPOJia B -TIOJ0KEHUU Ha TUIpoKcorpymiy. [IukonuHbl u
ux okucienue. llpencraBineHue o IMypuHE, MYPUHOBBIX WM NHUPUMHIMHOBBIX
OCHOBAHUSX.

JemoncTpanmun. 1. OcHOBHBIE CBOMCTBa aMMHOB. 2. KauecTBEHHBIE peakiMu Ha
aHWwIMH. 3. AHWIMHOBBIE Kpacutenu. 4. OOpa3ibl TeTepOIUKINYECKUX
COCIMHEHU .

2.3.5. buoJjiornyeckn akTUBHBIE BellleCTBA

Kupbl Kak cioxkHbIE (QUPHI TIUIEPUHA U BBICIIUX KApOOHOBBIX KHUCIOT.
PacturenbHble M KMBOTHBIE JKUPBI, UX COCTaB. PU3NYECKHUE CBOWCTBA KHUPOB.
XWMUYECKUE CBOWCTBA >KUPOB: THUIPUPOBAHWE, OKHUCIEHHE. ['uuponus wim
OMBUICHHE JKUPOB KakK CIOCOO0 MPOMBIIIJIEHHOTO MOJYyYEeHHSI COJIEM BBICIINX
KapOOHOBBIX KHUCIOT. I'maporenusamus xupoB. [IpumeHenue xupoB. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT. MoIoIe CBOMCTBA MbLJIa.

YraeBoabl. OOmiasi ¢gopmyna yrieBomoB. Kiaccudukaius yriieBoJoB.
MoHo-, omuro- wu mnonucaxapuiabl. DuU3NUECKUE CBONCTBA U HAXOXKICHUE
yIIEBOJAOB B Mpupoje (Ha mpuMepe TIIOKO3bl U (GpykTOo3bl). JluHelHas u
nUKIn4Yeckass (Gopmbl TIIOKO3bl U (PpykTo3bl. Dopmynsl Pumiepa u Xeyopca.
[IoHsTHE O TAyTOMEPUM KaK BHUJIE U30MEPUU MEXKAY LMKIMYECKOM U JIMHEWHOU
dbopmamMu. XUMHYECKHE CBOMCTBA TJIIOKO3BI: AI[MJIMPOBAHUE, AIKUIUPOBAHUE,
OKHCJICHUE XJIOPHOW WM OpOMHOM BOJOM, OKHCICHHE a30THOM KHCJIOTOH,
BOCCTAaHOBJICHUE B MIECTUATOMHBIN CITUPT, U30MEPHU3ALIUS, KAYECTBCHHBIE PEAKIINN
Ha TJIOKO3Y (PKCTIEpUMEHTANbHbIE JO0Ka3aTeIbCTBAa HAIWUYUsl albJIETUHON U
CIUPTOBBIX Tpynm B TJIOKO3€), CIOUPTOBOE, MOJOUYHOKHUCIOE OpoKeHHe.
['TMKO3UAHBIA TUAPOKCHIL, €ro crienuduueckue ceorctra. [loHsATHE 0 TIMKO3UAAX.
[IoHsTHE O TIIOKO3MAAX, UX HAXOXKICHUM B npupone. llomydeHue TIiIrOKO3bI.
®pykTo3a Kak H30Mep TIOKO3bl. Pubo3za u nesokcupubosza. Ilpumenenne u
Ounonornyeckass pojb yrieBojoB. OKHUCIEHHE YTIEBOJOB — HCTOYHUK DHEPTUHU
YKUBBIX OPTaHU3MOB.

Jucaxapuabl. Caxapo3a Kak TNpeACTaBUTENIb HEBOCCTAHABIMBAIOIINX
nucaxapunioB. CTpoeHue, (u3Myeckue M XUMUYECKHE CBOMCTBA Caxapo3bl.
ManbTo3a, JaKTOo3a W IEUI00M03a: MX CTPOCHHE, (PU3MYECKHE U XHUMHYECCKUE
ceourcTBa. ['maposmm3 nucaxapunoB. [lonmydyeHuwe caxapa U3 caxapHOW CBEKJIBL.
IIpumeHnenue caxapossl.

Moaucaxapuapl. Kpaxmai, riukoreH M IEJUII0JIO3a KaK OUOJOTHYECKHE
nonumepnl. Kpaxmanm kak cMech aMujo3bl U aMUJIONEKTHHA, €ro (Pu3nuecKue
CBOMCTBA. XMMHUUYECKUE CBOWCTBA Kpaxmasa: TUAPOJIN3, KAYECTBEHHAS pEaKius C
HOJOM M €€ TMPUMEHEHHUEe sl OOHApYKeHHUs KpaxMalia B MPOAYKTaX MUTaHUS.
emmono3a: crpoeHWe MW (PU3HYECKHE CBOWCTBA. XHMHUYECKHE CBOMCTBa
IIEJUTIOJIO3BI: TUAPOIHN3, 00pa3oBaHue CIOKHBIX d(upoB. [Ipumenenne kpaxmana u
LEJUTIONO03bI. [[pakTHueckoe 3HaYeHHE MOJIMCAaXapuI0B.

HyxneunoBbie kucaorsl. Hykneosmael. Hyxneotuaesl. HyxnenHosbsie
KHUCJIOTBl KaK MPUpPOAHbIE mojauMepbl. CocTaB U CTPOCHUE HYKJIEMHOBBIX KHUCJIOT
(AHK u PHK). I'maponu3 HyKJIE€MHOBBIX KUCJIOT. POib HYKIEHMHOBBIX KHCIOT B



xusHenesarenbHoctn oprann3sMoB. Oynknnu IHK n PHK. KommnemenraprocTs.
I'eneTnueckuii KO.

AMHMHOKHUCHO0TBI. CocCTaB, CTPOEHHME M HOMEHKIATYpa aMHUHOKHUCIOT.
['omonornueckuii  psa  MOPEACIbHBIX aMUHOKUCIOT. DHU3NYECKHE CBOICTBA
npeaesbHbIX aMUHOKUCIOT. CriocoObl OMy4YeHHs] aMUHOKUCIOT. AMUHOKHCIOTHI
KaKk am(OTEepHbIE OpPraHUYECKUE COCIUHEHHUs, pPaBHOBECHS B pacTBOpax
aMUHOKHUCIOT. (CBONCTBA AMUHOKHCIOT: KHUCJIOTHBIE W OCHOBHBIE CBOWCTBA;
AIMIMPOBAHNE AMHHOTPYIIBI; dTEPUPUKANKS; PEaKIIUA ¢ a30THUCTOW KHCJIOTOMH.
KadecTBeHHbIE peaklMM Ha AaMUHOKHUCIOTHI C ruapokcugom wenu  (II).
Crnenuduaeckue Ka4eCTBEHHBIE peakunu Ha apOMaTHYECKHUE 151
FeTePOLMKINYECKHE aMUHOKHCIIOTHI ¢ KOHIEHTPUPOBAHHOM a30THOM KHCJIOTOM, Ha
nuctenH ¢ anerarom cBuHIa (II). buonornueckoe 3HaueHHE O-aMHUHOKHCIIOT.
O61acTu TpUMEHEHUS] aMUHOKHUCJIOT.

IMenTuawl, ux ctpoenue. Ilentuanas cBsA3b. AMUJIHBIA XapaKTep MENTHIHOM
cBs3u. CuHTE3 NenTUAaoB. [ MIponIn3 NEenTHI0B.

beakn xaxk npupomnsie Ouononumepbl. CocTaB M CTPOCHHE OEIKOB.
[lepBuuHas cTpykTypa 6enkoB. DepMeHTATUBHBIN TruApoian3 O0enkoB. Bropuunas
CTpYKTypa O€JIKOB: o-CHupalib, [B-CTpykTypa. TpeTuyHas © YeTBEpTUUHAS
CTpykTypa OenkoB. [lucynbpuaHbie MOCTUKM W HOHHBIE W BaH-JI€pP-BaalbCOBBI
(rumpooOHBIE) B3aUMOACHCTBUSA. XHUMHUUYECKHE CBOMCTBA OCJKOB: THAPOJIU3,
JIeHaTypalys, KayeCTBEHHbIC (LIBETHbIE) peakuuu Ha Oelku. buomornueckue
(GyHKUIHUU OENKOB.

demoncTpanuu. 1. PacTBOpMMOCTH YIJIEBOAOB B BOJE W ITaHOJE. 2.
OO6pa3ipl aMUHOKHUCIIOT.

JlaGopaTopHblie onbIThl. 1. CBoONMCTBA TIIOKO3BL. 2. Onpenenenue Kkpaxmana
B IpojykTax nutaHus. 3. Kupsl u ux cpoiictsa. 4. L{BeTHbIE peakuu OEJIKOB.

2.3.6. BbicOKOMOJIEKY/ISIDHBIE COeIMHEHUS
OCHOBHbBIE MOHSTUS BBICOKOMOJICKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENeHb noiumepuszanuu. OCHOBHBIE CIOCOOBI MOTyUCHUS
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM: peakuuu NOJIMMEPU3ALIUU u
nonukoHaeHcannu. Cononumepusamusi. CTpoeHHE UM CTPYKTypa IOJUMEPOB.
3aBUCUMOCTh CBOWCTB TMOJMMEPOB OT CTpoeHus MoJekya. Krnaccuduxarus
MOJMMEPOB:  IJIACTMAcChl  (IJIACTUKHM), H3JIacCTOMEpPbl  (KaydyyKH), BOJIOKHA,

KOMITO3UTHI. CoBpeMeHHbIE MJ1aCTMACChl (TuTacTUKN) (MOJIUATUIIEH,
MTOJIUTIPOITUJIEH, MOJIMCTUPOII, MTOJTMBUHWIIXJIOPH/I, ¢dTopormnacr,
NOJIUATUIIEHTEpEeTANAT, aKpUI-0yTaJIMEH-CTUPOJIbHBIN MJIACTHK,

nosvkapOoHaTel).  TepMomiacTMUHbIE W TEPMOPEAKTUBHBIE  MOJUMEPHIL.
®enondopmanbaerugabie  cMoibl. KommosutHble Martepuanbl. [lepcnexTuBb
MCIIOJIb30BaHUsI KOMIIO3UTHBIX MaTEPUAJIOB.

Bonokna, wux knaccudpuxanus. [lpuponHble W XMMHUYECKHE  BOJIOKHA.
HcKyCcCTBEHHBIE U CHHTETHYECKHE BOJIOKHA. [[OHATHME O BHCKO3€ M alE€TaTHOM
BosiokHe. [lonuadupHble W moiMaMUAHbIE BOJOKHA, UX CTPOEHHUE, CBOWCTBA.
[IpakT4yeCcKOE€  UCIHOJB30BAaHUE  BOJOKOH. OJrnactomepsl. [lpupoasslii u
CUHTETUYECKUH KayuyK. Pe3una wu 20oHuT. IlpuMmMeHeHHe MOIMMEPOB.



CuHTeTHUYECKHE IIICHKH. MCM6paHI>I. HoBele TexHoOJIOrMHU ,Z[ﬂJ'IBHCfIIHCFO
COBCPIICHCTBOBAHUA IMOJIMMCPHBIX MaTCpHUAJIOB.

HMemoncrpamun. 1. OOpasnsl mmacTukoB. 2. Kosuiekius BOJOKOH. 3.
[TonukoHEHCALMS STUIICHTIIUKOJIS C TePePTaNIeBOM KUCIOTOM.

JlaGopaTtopubie onbITbl. OTHOIIEHUWE CHUHTETHYECKUX BOJOKOH K
pacTBOpaM KUCJIOT U IIEJIOYEH.

2.4. X¥uMus M ’KU3Hb
2.4.1. Xumnuyeckasi TeXHOJIOTHS
(XuMus B IPOMBIIIJIEHHOCTH)

OcHOBHBbIE MPUHIIUNBI XUMUYECKOH TexHoorun. OO01I1e npeICTaBICHUs
O MPOMBIIJIEHHBIX CIIOCO0AaX MOTYYEHUSI XUMUYECKUX BELIECTB.

IIpou3BoaCTBO CepPHOIl KHCJOTHI KOHTAKTHBIM CHOCOOOM. XHMH3M
npouecca. CoIpbe Il MPOU3BOACTBA CEPHOM KHUCIOTHL. TE€XHOJIOTMYECKas cxema
IIPOIIECCA, IPOLIECCHI U alnapaThl.

IIpousBoacTBO ammuaka. Xumu3Mm npoiiecca. OnpenenaeHne onTUMaibHbIX
YCJIOBUM MpPOBENECHUS peakuuu. [IpUHIUI LUPKYISIIUM W €ro pealn3auus B
TEXHOJIOTUYECKOU CXEME.

Meranunyprusi. UepHas metamutyprus. [IpousBoactBo uyryHa. JloMeHHbIN
npouecc (CbIpbe, YCTPOHCTBO JOMEHHOW Meuu, XMMHU3M Tpouecca). [IpouzBoacTso
CTaJIM B KUCJIOPOJAHOM KOHBEPTEPE U B dJIEKTporieuax. [[BeTHass MeTaiuTyprus.

Opranunyeckuit cuures. [IpoMeinuiennas oprannyeckas Xxumuss. OCHOBHOU
U TOHKUH opraHudeckuil cuHTe3. Hambonee KpyNMHOTOHHAaKHBIC MPOM3BOACTBA
opraHudeckux coenuHeHuid. IlpousBoacTBo MmetaHona. llomyuenue ykcycHoOM
KHUCIIOTBHI U3 MeTaHoja. CeIpbe ISl OpraHu4eckoil mpoMblnuieHHOCTH. [IpoOnema
OTXOJI0OB ¥ TTOOOYHBIX MPOYKTOB.

2.4.2. XuMHs ¥ IKOJIOTHSA

XVWMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Ccpeabl U €ro IMocCeACTBUS.
DkoJorust u nmpobieMa oOXpaHbl OKPYKAIOIICH Cpefibl. «3elIeHasD XUMHUSL.

Jdemoncrpanun. 1. Colpbe A1 IPOU3BOACTBA CEPHOUM KUCHOTHL. 2. Monenb
kursiiero ciost. 3. XKenesnas pyna. 4. OOpasiibl CIIaBOB Kelesa.

2.4.3. Xumus 4 JHEePreTuKa
[IpupoaHbie MCTOYHHMKHK YTIIEBOMOPOJOB. [IpuponHbiii w1 momyTHBIM He(TSIHON
raspl, X COCTaB U ucmoyib3oBaHue. Hed1p kak cmecwr yriaeBomopoaos. Cocrtas
Heptn u ee mnepepaborka. IlepBuuHass u BTOpUuHaAs mepepaboTKa HeDTH.
[leperonka Hedtu. Kpexunr. Pudopmunr. HedrenpoaykTel. OKTaHOBOE YHUCIIO
OoenszuHa. OxpaHa oOkpyxaromeid cpeabl npu  HedremepepaboTke U
TpaHcnopTupoBke HedTenpoaykroB. Kamennsli yrosb. KokcoBanue yris.
Nazudukanuss  yriss.  DKoJIOTMYECKHE  MpOOJEeMbl,  BO3HMUKAIOIIUME  MpHU
WCIIOJI30BaHUM YTJI B KAYECTBE TOIUIUBA. AJTbTEPHATUBHBIC HICTOUHUKH SHEPTHUH.

2.4.4. Xumus ¥ 310pOBbe
Xumust numd. JKupel, O€NKu, YIJIeBOIbI, BATAMUHBI, (epMeHTHI. PannonanpHOE
nutanue. [lumesbie moGaBku. [lumeBsie m00aBkM, uX KIaccU(PHUKAIUAL
3anpernieHHble U pa3pelieHHble MUIIeBble J00aBKU. OCHOBBI MUILEBON XUMUHU.



Xumus B Meaunune. [lonstue o (dapmareBTHUECKON XUMHUH U (PapMaKOJIOTHH.
Pa3paboTka sexkapctB. JlekapcTBeHHbIE  CpeACTBAa, MX  KiIaccu(UKaius.
[IpoTuBOMUKPOOHBIE CpelicTBa (Cynb(haHMIAMUIHBIC TIpenapaThl 1 aHTUOMOTHKH).
AHanpreTuKy (aclUpUH, aHAJIBIUH, MapaleTamMoll, HAPKOTUYECKUE aHATBI€TUKH).
Bsokymue cpencrsa. [IpoOnembl, cBsi3aHHbIE C TPUMEHEHHEM JIEKApCTBEHHBIX
npenaparoB. BpenHble NpuBBIYKKA U (AKTOPBI, pa3pylialoluue 3J0pPOBbE
(M30BITOYHOE TMOTPEOJICHUE >KUPHOM MUINM, KypeHHUe, YnoTpeOJieHue aiakoros,
HapKOMaHUs).

2.4.5. Xumus B NOBCETHEBHOM KU3HI
Kocmernueckue u mapdromepusie cpencta. beitoBas xumwus. [lonstue o
MOBEPXHOCTHO-AKTUBHBIX  BeLIECTBaXx. Mormme U YUCTAILIKME CPEICTBA.
Ot6enuBatouue cpeactsa. [IpaBuna Oe3omacHoi pabOThI ¢ €AKUMHU, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUHU.

2.4.6. Xumus B CTPOUTEJIbCTBE
['unc. U3Bects. Llement, Oeron. Kneu. Ilogbop onTtuManbHBIX CTPOUTENBHBIX
MaTepHaJIOB B IPAKTHYECKOU JEATEIbHOCTH YEJIOBEKA.

2.4.7. XumMHus B CeJIbCKOM X03HCTBE
MunepanbHble M opraHuuyeckue yaoOpenus. CpelncTBa 3allMThl PACTEHUM.
[TecTunmabl: MHCEKTULIMIBL, TepOUIMIBI U PyHTULINUBL. PenenieHTsl.

2.4.8. Heoprannueckue MaTepuajbl
Crekno, ero Buabl. CuiIMKaTHas OPOMBIIUIEHHOCTb. TpaaulUMOHHBIE U
COBpPEMEHHbIE KepamMuueckue Marepuaibl. CBepxnpoBozsias kepamuka. [lonstue
0 KEpMeTax, MaTepHalax C BBICOKOW TBEPAOCTHIO.

2.4.9. Xumusi B COBPEeMEHHOI HayKe

Merononoruss HayyHOro wuccieoBaHus. MeToabl HayYHOTO MO3HAHUS B
xumuu. CyObekT U 00beKT HaydyHoro mno3HaHus. [loctanoBka npoOnembl. COop
uHbopMalluu W HakoruieHue (akTtoB. ['mmore3a M ee SKcCIepUMEHTalIbHAs
npoBepka. Teopernueckoe OOBSICHEHHE MOMYYEHHBIX pe3ynbTaroB. MHaykuus u
JNeAYKIUs. DKCIEPUMEHTAIbHASI TIPOBEPKA MOJYYEHHBIX TEOPETUUYECKUX BBIBOJIOB
C IEJIBI0 PACIPOCTPAHEHHUS MX Ha O0Jee MMPOKUM KPYr OOBEKTOB. XUMHYECKUN
aHaJIU3, CUHTE3, MOJACIINPOBAHNE XUMHUYECKUX MPOLECCOB U SBJICHHUM KaK METOJa
HAy4HOro Mo3HaHus. HaHOCTpYKTypHI.

Beenenue B npoekTHYIO nesATebHOCTb. [IpoekT. Tumsl u BUABI NPOEKTOB,
ATambl peann3anuu npoekta. OcoOEHHOCTH pPa3pabOTKH MPOEKTOB (IMOCTAaHOBKA
1esnei, nog0op METoauK, padoTa ¢ JUTEPATYPHBIMU UCTOYHUKAMH, OPOPMIICHUE U
3aiuTa npoekta). MCToUHNKN XUMUYeCKOil HHPOpMALIUH.

[Touck xumMHuueckod HHPOPMALMKU 1O HA3BAHUSIM, HIACHTHPUKATOPAM,
CTPYKTYpHBIM popmysiaM. Pabota ¢ 6a3zamu JaHHBIX.

Jdemoncrpanumn. 1. Ilumessie kpacutenu. 2. KpameHune TtkaHeu. 3.
Or6enuBanne Trkaned. 4. Kosutekiuss cpencTB 3amuThl  pacTEeHUH. O.
Kepamuueckne wmarepuansl. 6. IlBetHbie ctekma. 7. Ilpumepbl paboTel ¢
XUMHUYECKUMH 0a3aMu JaHHBIX.

JlabopaTropHble OnbITHI. 1. 3HAKOMCTBO C MOIOIIMMHU cpefcTBaMH. 2. Kineu.
3. 3HaKOMCTBO C MUHEPAJIbHBIMH YAOOPEHUSAMHU U U3YUYEHHUE UX CBOMCTB.

2.5. Tunbl pacyeTHBIX 32124



1. HaxoxaeHue MOJEKyISIpHOU (OpMyIbI YIIeBOAOPOJA MO €ro IUIOTHOCTH H
MacCOBOM JI0JI€ 3JIEMEHTOB, BXOJSIINX B €70 COCTAB WJIX I10 MTPOJAYKTaM CTOpPaHHUS.
2. Pacuetbl maccoBoii 1011 (MacChl) XUMUYECKOTO COSTMHEHUS B CMECH.
3. Pacuernl mMacchl (0ObeMa, KOJIMYECTBA BELIESCTBA) MPOAYKTOB PEaKIUU, €CIU
OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET IIPUMECH).
4. Pacuersl MaccoBOM WM OOBEMHOHM JOJIM BBIXOAA IMPOJIYKTAa PpPEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.
5. Pacuetsl TermnoBoro 3gpeKkra peakiym.
6. PacueTsl 00bEMHBIX OTHOIIICHUH Ta30B MPU XUMUICCKUX PEAKITUSIX.
7. PacueTtsl Macchl (00BeMa, KOJIMYECTBA BEMIECTBA) MPOAYKTA PEAKIINH, €CITH OJTHO
M3 BEUIECTB JAaHO B BHUJE pACTBOpa C ONPEACICHHOM MACCOBOM JOJIEH
PaCcTBOPEHHOIO BEIIECTBA.
8. Pacuer KOHCTaHTHI pAaBHOBECHSI 10 PABHOBECHBIM KOHIICHTPAIIUSIM BEIIICCTB.
9. Pacyer paBHOBECHBIX KOHIICHTPAIIMM BELIECTB, €CIM HM3BECTHBI HCXOJIHbBIE
KOHIICHTPAI[MU BEIIECTB U KOHCTAHTA PABHOBECHSI.
10. Pacuer pH pacTtBOpa CHUILHOM KUCIOTHI M CHJIBHOT'O OCHOBAHUS, €CJIM U3BECTHA
UX KOHLICHTpALIHS.
2.6. TeMbl NpaKTHYECKUX PadoT
1. CKOpOCTh XMMUYECKUX peaKInii. XUMUYECKOE PABHOBECHE.
2. DKCIEPUMEHTAIIBHOE pElIEHUE 3aAa4 Mo TeMe «I aJoreHs».
3. DKCIIEpUMEHTAIBHOE PENICHUE 33]1a4 110 TeEME «XaJIbKOTE€HbD».
4. ITonyyenne aMmmuaka 1 U3y4eHUE €ro CBOMCTB.
5. DKCIEpUMEHTAIBHOE PENICHHE 33/1a4 110 TEME «DJIEMEHTBI HOATPYIIIIBI a30Tay.
6. DKCcieprUMEHTAIbHOE PEIICHUE 3a/1a4 10 TeMe «MeTallIbl TJIaBHBIX MOATPYTII.
7. IlonydyeHne METHOTO Kymopoca.
8. DOKclepuMEHTaJlbHOE pelleHue 3afgad 1o TeMe «MeTramibl MOO0YHBIX
MOATPYIID».
9. Ilonmyuenue conn Mopa.
10. M3roroBiieHne Moiesieid MOJIEKYJl OpraHMYE€CKUX BEILECTB.
11. [TonyueHnue 3THIIeHA U U3YYEHUE €TO CBOMCTB.
12. Tlonyuenune OpomaTaHa.
13. Tlosmryuenue anetoHa.
14. ITony4deHne YKCYCHOM KUCIIOTHI.
15. Cunres aTrnanerara.
16. 'maponu3 kpaxmaia.
17. Unentudukaius opraHM4eCcKuX BEIIECTB.
18. Pacrio3dnaBanue miactMacc.
19. Pacrio3HaBaHu€ BOJIOKOH.
20. Kpamenue TkaHen.
2.7. TeMBI JONMOJHHUTEJLHBIX ONILITOB H CHHTE30B
1. Onpenenenrie Ka4ECTBEHHOTO COCTABA OPTAaHMYECKOTO BELIECTBRA.
2. Ilonyyenue MeTaHa, U3y4E€HHE €r0 CBOWCTB.
3. [lonydyeHue aneTuaeHa U OMbITHI C HUM.
4. TlomyueHnue STUICHA U COOMPAHKE €TO B Ta30METP.
5. CunTe3 qubpomiTaHa.



6. CBolicTBa ckunuaapa.

7. Bo3ronka HadTaiauHa.

8. O6pazoBanue nonodopma.

9. Ilomyuyenue akposeuHa.

10. TTonmyuenue nzoamumanerara.

11. Cunre3 kpacuTesss aHUJIMHOBOTO TOIy00TO.

12. Cepebpenue.

13. Kpucraiummsanus u3 nepechleHHOTO pacTBopa.
14. ITosyuenne Maiaxura.

15. TosyueHue xkene3Horo Kynopoca.

16. ITosryueHune ropbKoil comu.

17. Ilonyuenue 6poMa 1 GPOMHOM BOJIBI.

18. TloyueHnue xJ1I0poOBOIOPOAA U CONSTHOW KUCIIOTHI.
19. Ionyuenne mupodopuoro xenesza (I1).

20. [Tonyuyenue rugpokcuaa xeinesa (I1).

21. Cunres rugpokapOoOHaTa HATPUS.

22. CuHTE3 AIIOMOKAJINEBBIX KBACIIOB.

23. Cunres xmopuaa meau (11).

24. AmomoTepMus.

25. BzaumoieiicTBrE aTtOMUHUS ¢ OPOMOM.

26. 'openue yris u cepsl B pacIUIaBICHHOM CENUTPE.
277. B3anMo1eiiCTBUE HUTPUTA HATPHUSI C BOJOM.

28. BoccTaHoBiIEHNE CBUHIIA MATHUEM.

29. O30H B npoOUpKe.

30. ITpuroToBieHHe KpaxMaabHOTO KJIEHCTEPA U MOAKPAXMAJIbHON OyMaru.
31. IlosyueHune «KyrmopoCHOro Macia.

32. O6yrnuBaHue caxapa CepHOM KHUCIOTOM.

33. Peakuusi, KOTOpOii 0oJiee MATH THICSY JIET.

34. «JIucuit XBOCT» W3 MUJMHJPA.

35. «Heopranunueckwii camy.

36. XpycrTsias oJIOBsIHHAS TajJovKa.

37. Cnnas Byna.

38. Benblllika cMecH nepMaHraHaTa KaJiusl C TIULEPUHOM.
39. CBUHIIOBBIH IIEMEHT.

40. Benpika cMecH IepMaHraHaTa Kajavs U aTllOMUHUSL.
41. «Bynkany.

42. XuMU4YeCKUI CEpIIEHTaApU .

43, TanHCcTBEHHAs HAJINCh.

44. I'paBUpoOBKa IO MEAU.

ITPUMEPHBIE TEMbI ITPOEKTOB

10 xnacc

l. Ponb OTEYECTBEHHBIX YYEHBIX B CTAaHOBJICHMHM WM PA3BUTHUU OPraHUYECKOU
XUMHUHU.

2. 1. 1. MenpeneeB 1 oOpranuveckast XuMHsl.



3. M3yuaem MOJI0KO.

4. MonenupoBaHue XUMUYECKUX PEAKIUH.

5. CBEKOJIbHBIN COK KaK KpacCUTENb.

6. DIEKTPONPOBOISIINE TOTUMEPHI.

7. BapuM BapeHbE Ha pa3IUYHBIX YTIIEBOJAX.

8. M3yyaeMm ciaakuil BKycC.

9. Ilomyuyaem BemiecTBa ¢ 3amaxoM (PYKTOBBIX ICCEHITHIA.
10. M3yyaem mbLIO.

11. KapOoHOBBIE KHCTTOTHI BOKPYT HAC.

12. Paznmaraem moamMepsl.

13. Jlenaem cBeun.

14. ®epMeHTSL.

15. CunTe3 NeKapCTBEHHOIO CPEJICTBA.

11 kmacc

1. Uccnenyem crapele cTekia.

. MUKpO3JIEMEHTHI JUIs1 PACTCHUM.

. CpenctBo ot rononena.

. [Ipon3BOoAMM UHIUKATOPHI.

. Hy»H0 11 3aMEHATh CHHTETUYECKYIO BAHWIIb HATYpPaIbHOM?
. ['oTOBHM MacCIIsIHYIO Kpacky.

. ['oTOBUM cOCTaB JIJ1s1 CHATHS P>KAaBUUHBI.

. Uccnenyem B3anMoieicTBME METHOTO KYyIIOPOCa € COAOM.
9. 'oTOBUM TEPMOKpACKHU.

10. Pactum AEHIPHUTHI.

11. 'oToBUM MarHuTHBIE KUJIKOCTH.

12. N3yuaem BKJIaJl pOCCUNCKUX XUMHUKOB B PA3BUTHE HAYKH.
13. U3yuaewm nen.

14. OkpaiieHHast MOBapeHHAs COJIb.

15. Cobupaem KOJUIEKIIMIO MUHEPAJIOB.

16. Xumnueckas pagyra.

17. Bo3HUKHOBEHHE OKPACKU B PACTBOPE.
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3. TemaTn4yeckoe IIAHNPOBAHME

g =
TeMmbI E § OcHOBHBbIE BU/IbI 1eITEJIbHOCTH 00y4A0IIMXCS
< -

TEMA 1. IOBTOPEHME M YIJIYBJIEHUE 3HAHUM (17 yacos)
ATOMHO-MOJIEKyJIIpHOE  yueHwue. | 1 OOBACHATH TOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO
BemectBa ~ MOJIEKYJSIPHOTO | ydeHus. OnepupoBarh MOHATHUAMHU «XMMHYECKHUN
HEMOJIEKYJIIPHOT O CTpOEHHUS. AIIEMEHT», «aTOM», «MOJIEKYJIa», «BEIIECTBOY,
KauecTBeHHBIN U KOJIMYECTBEHHBIN «pusznueckoe Teno». OOBICHATH  3HAYCHUE
coctaB BellecTBa. MomspHas Hu XMUMUYECKOH (hOpMYJIbl BEIIECTBA KAK BBIPAKCHHE
OTHOCHUTEJIbHAS MOJIEKYJIApHAas KAueCTBEHHOI0 M  KOJUYECTBEHHOIO COCTaBa
Macchl BenlectBa. MosbHas 1071 U BellecTBa. PaccuuThIBaTh MAacCOBbIE M MOJIbHbBIE
MaccoBas  JI0JIi1  JJIEMEHTa B JIOJI1  DJIEMEHTOB B XHMHUYECKOM COEIUHEHHH.
BEIIECTBE. Onpenenstsb bopMynBl  COCOTUHEHHUH  TIO
JleMOHCTpanuH. O06pa3isl U3BECTHBIM  MAacCOBBIM,  MOJIBHBIM  JOJISIM
BEILECTB MOJIEKYJIIPHOTO u aneMeHToB.  Habmiogate  geMOHCTpHpyeMbIe
HEMOJIEKYJIIPHOTO CTPOEHHUS. ONBITBl M ONMCHIBATH HUX C IOMOILBIO POIHOIO
Bosronka nona. A3bIKA U A3bIKA XUMHH
Crpoenue aToMa. W3otonsl. | 1 N300paxathb JJIEKTPOHHbBIE KOH(pUrypauuu
ATomHas opoOuTab. aTOMOB W HOHOB TpapuuecKn H B BHJE
Pacnipenenenne  2JIEKTPOHOB IO 3JIEKTPOHHON (HOpMyJIbl, yKa3blBaTh BaJCHTHBIE
HHEPreTUUECKUM YPOBHSM B AJIEKTPOHBI. CpaBHuBaTh AJIEKTPOHBI,
COOTBETCTBUM  C  INPUHLUIIOM HaxoJdLIMecs Ha pa3HbIX YPOBHAX, HO ¢opme,
HauMEHbIIEH SHEPruM, MPaBUIOM SHEpPruM. XapakTepu3oBarhb BaJICHTHbBIE
Xynna wu  npunnunoMm Ilaymnwm. BO3MO>KHOCTH aTOMOB XMMHYECKHX JIEMEHTOB
OneKTpoHHas KOHpUTYypaLus
aToMa. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-,
f-anemenTsr). BanenThsie
AIIEKTPOHBI
Ilepnonnueckuit 3aKoH. | 1 XapakrepuszoBatb  Ilepuonuueckyro  cucremy
@opMynMpoBKa 3aKOHa B CBETE xuMuueckux syeMeHToB JI. M. MenneneeBa kak
COBPEMEHHBIX NPEJICTABICHUH O rpapuueckoe oroOpaxenue Ilepuoguueckoro
CTpPOEHUU aToMa. 3akoHa. [IpenckaspiBaTh CBOMCTBAa 3aJaHHOTO
MupoBo33peHueckoe U Hay4dHOE JJIEMEHTAa M €r0 COEAVHEHWH, OCHOBBIBAsCh Ha
3HaueHue llepuoanyueckoro 3akoHa [lepuoanyeckoM 3aKOHE W M3BECTHBIX CBOMCTBax
. Y. Menneneesa. Panuyc aroma. IIPOCTBIX BELIECTB METAJJIOB M HEMETAJIJIOB.
3aKOHOMEPHOCTH B HM3MEHEHHH OOBSICHITh 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB
CBOICTB IIPOCTBIX BELIECTB, AJIEMEHTOB, IIPOCTBIX BEILIECTB, BHICIINX OKCHIOB
BOJIOPOJHBIX COEIMHEHUH, BBICIIUX U TUAPOKCUIOB B TIpynmax U IepHojax
OKCHUJOB U  THAPOKCHUAOB B Ilepuognueckoit  cucremsl.  [IporHosmpoBatb
nepuoaax u rpynmnax. CTpOEHHE aToMa U CBOMCTBA XHUMHYECKHX
ONEeKTPOOTPULIATEIBHOCTD AJIEMEHTOB M OOpa30BaHHBIX HMMHU COEIWHEHHH,

onupasich Ha uUX mnojoxeHue B Ilepuoanueckoit
CUCTEME. XapakTepHu3oBarhb 3HAUEHUE
Ilepnonnyeckoro 3akoHa
XuMmHuuecKkasi CBsi3b. OJeKTpoHHas | 1 Konkperusuposarb MIOHSITHE «XMMHUYECKas
IIPUPOJIa XUMUYECKOU CBsI3U. Buibl cBa3b». (O000IIATh TMOHATHS  «KOBAJICHTHas

XUMHYECKOHN cB3U. MloHHAS CBS3b.
KoBanentHas HETIOJIIPHAs u

HCMOJIsIpHAad CBA3b», «KOBAJICHTHAA IIOJISIpHAd
CBA3b», «MOHHAs CBA3b», «BOAOPOJHASA CBA3b),




noysipHast  CBsi3b. OOMEHHBIA W
JIOHOPHO-aKLENITOPHBIN

MEXAHU3MBI o0pazoBaHUsI
KOBAJICHTHOM  IIOJIIPHOM  CBSI3H.
I'eomerpus MOJIEKYJIBI.
Merannuueckas CBSI3b.

Bonopoanas cBs3b

«MeTajuyeckass  cBA3b».  Kiaccuduuuposath
TUIBl XUMHYECKOM CBS3M U OOBACHATH UX
MexaHu3Mbl. [Ipenckas3piBaTh THUII XUMHUYECKOH
CBsI3U, 3Has (hopMyny UM (U3NYECKUE CBOWCTBA
BemiecTBa. OOBACHAT MEXaHU3Mbl 0Opa30BaHUsA
KOBAJICHTHOU CBS3U

ArperaTHble COCTOSIHUSI BEIIECTBA.
Turel KpUCTAIUIMYECKUX PELIETOK:
aTOMHasi, MOJICKYJISIpHAsi, MOHHA,
MeTaJTHYecKasl. 3aBUCHMOCTh
(U3MUeCKUX CBOMCTB BEIIECTBA OT
THIa KPUCTALIMYECKOH PEIIeTKH.
[TprarHBl MHOTOOOpPA3Hs BEIIECTB.
CoBpeMeHHbIC TpPEACTaBICHUS O
CTPOCHHUU TBEPABIX, JKUAKUX U
ra3000pa3HbIX BEIIECTB

IIporHo3upoBaTh CBOMCTBA BEILIECTBA, UCXOIS U3
TUIIA KPUCTAJUIMYECKOW pemieTkn. Onpenensars
TUIl KPUCTALIMYECKOM PEIIETKH, ONUPaAsACh Ha
U3BECTHBIE (PU3MUECKUE CBOICTBA BEIIECTBA

Pacuerst mo  ¢dopmynam  u
ypaBHEHUSM peaKuii c
UCTIOJIb30BAaHUEM OCHOBHOTO
3aKOHAa XUMHYECKOH CTEXHOMETPHUHU

OcymecTBisiTh  pacueTsl 1o  (opmynam u
YPaBHEHMSIM  peakUuil ¢  HCIOJIb30BaHUEM
OCHOBHOT'O 3aKOHa XMMHYECKOM CTEXHOMETPHH.
Vcnonp30BaTh aJITOPUTMBI IPU PELIECHUH 3334

['a30BbIe  3aKOHBI.  YpaBHEHHE
Knaneiipona—MenpeneeBa. 3akoH

OcCylIeCTBIISITh  pacueThl, MCIOJIb3YsI Ta30BbIE
3aKoHbI. VCcronb30BaTh allrOPUTMBI MPU PELICHUH

ABoraapo.  3akoH  OOBEMHBIX 3aj1a4

OTHOLLIEHHUH. OTtHOCUTENbHAs

IJIOTHOCTh ra3os. Cpennsist

MOJIIpHAsi Macca CMECH

Knaccudukanus XUMHYECKHX XapakTepu3oBarb MIPU3HAKU XUMHUYECKHUX
peakuuii o Pa3INYHbIM peakuuii.  KnaccudunupoBare  XMMHYECKHE
pU3HaKaM CpPaBHEHHS. peaxuy Mo pa3INyHbIM IPU3HAKAM CPaBHEHHUS

['oMOreHHble ¥ TreTeporeHHbIE
peakuuu.  Knaccudukauuss  no
3HAKY TEIIOBOTO apdexTa.
OOpatumple U HeoOpaTUMbIe
peakuuu.  Karanutuueckue  u
HEKaTaJTUTHYECKHUE pEaKInH.
Peakiun ¢ usMeHeHueM u 0e3
U3MEHEHHS CTETIEHH OKHCIICHHS
HJIEMEHTOB B COETMHEHUSX

OKHCIATENHLHO-

BOCCTAHOBUTEIILHBIC peaKkiuu.
Tumer OKMCIIUTENIBHO-
BOCCTaHOBHUTEIBHBIX peakiuii.

OkucieHrMe ¥  BOCCTAHOBIICHHE.
OkuCcIUTEeNMM U BOCCTAHOBUTEIH.
Meronx snmekTpoHHOTO OamaHca.
IloBenenue BewmIECTB B cpelax c

pa3sHbIM 3HAYEHUEM pH.
[lepmanranar Kanus Kak
OKHCIIATEND. I'anpBannueckuii

JIEMEHT (Ha IpUMeEpEe 3JIEMEHTa
Januamst). DIeKTpoau3 paciiiaBoB

XapakTepu3oBarhb OKHUCJIUTEIbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIUU KaK MPOLIECCHI, TIPU
KOTOpPBIX  WU3MEHSIIOTCS  CTENEHH  OKHCIIEHUS
atoMoB. COCTaBISITh ypaBHEHUS OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKLUi C OMOIIBIO METO/1a
ANIeKTpoHHOro Oanmanca. OOBSACHATH BIUSHHE
cpensl Ha MPOIYKTHI OKHUCJIUTEIbHO-
BOCCTAHOBUTENIBHBIX peakIuii. XapaKkTepu3oBaTh
AIIEKTPOJIN3 KaK OKHCJIUTEIbHO-
BOCCTAaHOBUTEJbHBIN IpoLecc. OOBACHATH
MPOLECCHl, TMPOTEKAIOLIUE TMPU  DIIEKTPOJIU3E
paciuiaBoB u pacTBOpPOB. PackpwiBaTh
MPAKTHYECKOEe 3HaYeHHe 3eKTposan3a. OObICHITDH




u BOJIHBIX pacTBOpOB
JIEKTPOJIUTOB (KHUCIIOT, IIEJI0UEH U

CoJICH). OkucnauTenbHo-
BOCCTAHOBUTEJIbHBIE pEAKUUU B
pupoe, IPOU3BOJCTBEHHBIX

IIpoLeccax M JKU3HEACATEIbHOCTH
OpraHU3MOB.

Jemoncrpaunu. B3aumoneictsue
NepMaHraHaTa Kajius ¢ Cylab(pUTOM
HATpUsl B pa3HbIX Cpeaax

MIPUHLMUIT JEHCTBUS TaIbBAHUYECKOTO 3JIEMEHTA.
HabGmronate  1€MOHCTpUpYEMBIE  ONBITBI U
ONUCBHIBAaTh HX C IOMOINBK POJHOrO S3bIKA M
A3bIKa XUMMM. [lenars BBIBOABI IO PE3ysIbTaTam
JIEMOHCTPUPYEMBIX XUMHUYECKUX OIBITOB

Baxuneimme KJIaCCHI
HEOPTraHUYECKHUX BCIICCTB.
DeMeHTbl METaIbl U HEMETAJIIbI
U ux nosoxenue B [lepuoanueckoit

CHUCTEME. Knaccudukanus u
HOMEHKJIaTypa CJIOYKHBIX
HEOPraHUYECKHUX COEIUHEHMUIL:

OKCHUAOB, TUAPOKCHIOB, KHCJIOT U
coJieii. I'eHeTnueckas CBSI3b MCKAY

KnaccupunupoBars HeopraHuyeckue BelIECTBa
10 pa3HbIM NIPU3HAKAM.

OnuceiBaTh ~ IEHETUYECKHUE  CBSI3M  MEXIY
M3Y4YEHHBIMH KJIaCCaMU HEOPraHUYECKUX BEIIECTB

KJaccaMu HEOPraHUYECKUX
COE€IMHEHUN

CwibHbIE U CIIa0BbIE AJIEKTPOJUTHI. XapakTepru3oBaTh YCIOBUS MPOTEKAHUS PEAKIUU
Peaknun HOHHOT'O obMeHa. B pacTBOPAX 3JEKTPOJUTOB JI0 KOHIIA.

[TonHble W COKpalICHHbIE HOHHBIE HaGmromaTe M OnMCHIBATE XMMHUUYECKHE OIIBITHI C
YpaBHEHUS. MTOMOIUIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHUH.

JlaGoparopublii onbIiT 1. Peakuuu
HOHHOTO 00OMeEHa

Jlenate BBIBO/ABI IO pe3yibTaTaM IMPOBEIAECHHBIX
XUMUYeCKUX onbiToB. CoOiromaTe mnpaBwiia MU
npueMbl 0e30macHOi pabdoThl € XUMHUYECKUMU
BEIIECTBAMH U JJa0OPaTOPHBIM 000pYIOBAHUEM

PactBopbl.  CriocoObl  BeIpaKeHHUS

KOJIMYECTBEHHOTO cocTaBa
pacTBopa: MaccoBast JIOJISt
(mpoteHTHas KOHIIEHTpAIIUs),
MOJISIpHAs KOHIICHTPAITH.
PacTBopenue KakK ¢buzuko-

XUMHYECKHI TTPOLIECC

O0600maTh MTOHSATHUSA «pPacTBOPHIY,
«PacCTBOPUMOCTBY», «KOHIICHTPAIUSI PACTBOPOBY.
OnepupoBaTh KOJTMYECTBEHHBIMH

XapakTepUCTUKAMU  COJIEP’KAHUSAPACTBOPEHHOTO
BEILIECTBA.

OnuceiBaTh  NPOLECCHI, MPOUCXOASAIINE TMPH
pacTBOPEHUH BEIIECTB BBOJE. PemaTe pacueTHbie
3a71a4u c IIPUMEHEHNEM MTOHATUI
«pPacTBOPUMOCTBY», «KOHLEHTPALUS PacTBOPOBY.
Hcnosnp30BaTh aIrOPUTMBI TPU PELIEHUH 3a7a4

HucnepcHbie CHCTEMBI.
Koumnouansie pactBopsl. VicTHHHBIE
pactBopsl. JlucnepcHas ¢aza u
nucriepcuoHHas cpeaa. CycneH3uu
U OMyJIbCHH. 30JM W  TEIlH.
Onanecuenuus. Ipdext Tunmans.

Koarynsuus. CengnmenTanmus.
Cunepesuc.

JleMoOHCTpaLIUK. Opdext
Tunnmans.

JlaboparopHbIit ONBIT 2.

CBolicTBa KOJUIOMIHBIX PACTBOPOB

XapakTepHu30BaTh KOJUIOWIHBIE  PAacTBOPHI.
O600marTh MOHATUS «KOJUIOMJIHBIA PAacTBOP»,
«30IIb»,  «TeNb»,  «TYMaH»,  <OMYIbCHUI,
«CYCTICH3USA», «KOATYJSALUA», «CeIUMEHTALUN,
«cuHepe3ncy. OOBACHATh OTIMYHE KOJUIOMTHBIX
pacTBOpOB OT HUCTHUHHBIX.OOBSCHATH CYIIHOCTb
IPOLECCOB  KOATyISUH U CHHepe3uca.
HccnenoBaTh  CBOMCTBa  M3y4aeMbIXBEIIECTB.
Habmonate JEMOHCTPUPYEMbIE u
CaMOCTOSITENIEHO POBOIUMBIE OTIBITHI.
HaGmionate 1 onuchIBaTh XMMHUYECKUE PEaKIUU C
MOMOILIBIO POJHOTO S3bIKa M SA3bIKA XUMHH.
Jlenate BBIBOJIBI MO PE3YJIbTaTaM IPOBEACHHBIX




XUMHYecKuX omnbIToB. CobmonaTe MpaBuia "
npuemMbl 0e30macHod pabdoThl ¢ XUMHYECKHUMHU
BelleCTBaMH U J1a00paTOPHBIM 000PYIOBaHHEM

I'uppomuz coneir. T'maponmuz mo | 1 XapakTepu3oBaTh THAPOIU3 Kak  OOMEHHOE
KaTHOHY, IO AaHUOHY, 110 KATUOHY U B3aMMOJICIiCTBHE BEIIECTB C BOJIOH.
no aHuoHy. Peakuuss  cpeabl [Ipeacka3piBaTh pEAKIUIO  CPEabl BOJHBIX
pacTBOpPOB  COJ€il:  KUCIOTHaf, pactBopoB cosieii. Habnronate 1eMOHCTpUpyeMble
1IeJI0YHAas u HEUTpaJbHasl. U CaMOCTOSITEIbHO  IMPOBOJUMBIC  OIBITHI.
[TonHbIil HEOOPATUMBIN TUIPOIH3. HabmtoaTe 1 onuchbIBaTh XUMUYECKHE PEAKIH C
JleMoOHCTpanum. Onpenenenne MOMOIIIbI0 POJHOTO S3bIKA M S3bIKA XHUMHHU.
KHCJIOTHOCTH CpPEIbl IPHU MOMOIIH Jenate BBIBOABI MO pe3yjibTaTaM IMPOBEACHHBIX
WHJUKATOPOB. XUMHYECKUX OIBITOB.
JlaGopaTropHbIii ONbIT 3. Cobumoate mpaBuiia U HpUEeMbl  0e30IacHOM
I'mpaponus cosneit- paboThl ¢ XMMHYECKUMH  BEHIECTBAMU U
71a060paTOPHBIM 000PyIOBAaHUEM
Kommiekcusie coequHeHus. | 1 OnepupoBatb MOHATUSMHA
CocTaB  KOMIUIEKCHOTO  HOHA: «KOMILIIEKCOO0Pa30BaTEIb», «JTUTaH[,
KOMILIEKCO00pa3oBaTeb, «KOOPAMHAIMOHHOE YUCIION,
JIUTaH/IbL. Koopaunanuonnoe «BHYTPEHHSIS KOOpAMHAIIMOHHAS cdhepar,
YUCIIO. Homenknarypa «BHEIIHSS KOOPJAMHAIIMOHHAS chepar.
KOMIUIEKCHBIX COCTUHEHHI. KnaccudunupoBaTe U Ha3blBaTh KOMILJICKCHBIC
3HaveHue KOMILJIEKCHBIX coenuHeHus. MccnenoBaTh CBOMCTBA HM3y4aeMBbIX
COETUHEHUH. [Tonsitue 0 BemlecTB. HaOmiomaTh  JEeMOHCTpHpyeMble |
KOOPIMHAIIMOHHON XUMUH. CaMOCTOSITEJIbHO TTPOBOJIUMBIE OTIBITHI.
JleMoHCTpaLUH. O6pazoBanue HabmtoaTe 1 onuchbIBaTh XUMUYECKHE PEAKIH C
KOMILJIEKCHBIX COCTMHEHU I MTOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUH.
MEePEXOIHBIX METAJIOB. JlenaTe BBIBOJABI MO pe3yibTaTaM MPOBEACHHBIX
JlaGopaTropHbIii ONbIT 4. XUMUYECKUX oOnbIToB. CoOdiogaTe mpaBujia |
[Tonyuenue u CBONCTBa npueMbl 0e30macHOi padoThl C XUMHYECKHUMHU
KOMILJIEKCHBIX COCIMHEHHI BEIECTBaAMM U J1a00paTOPHBIM 000PYJOBaHHEM
Pemenne 3amau u BbeIModHeHHE | 1 CocraBmsath 06061marmue cxembl. OCyIIecTBIATH
YIPaKHEHHH, MO3BOJISIOIINX MO3HABATEIIbHYI0O pE(PIIEKCHI0O B  OTHOIICHUH
CUCTEeMAaTU3UpPOBaTh U OOOOIIHUTH COOCTBEHHBIX JOCTI)KCHUU B TIPOIECCE PEIICHUS
MOJIYdYCHHBIE 3HAHUS TI0 TeMe y4eOHBIX U MO3HaBaTEIbHBIX 3a/1a4
«OCHOBBI XUMHUW
Kourpoasnasa padora Ne 1 1o |1 OcCylIecTBIISITh  TTO3HABATENbHYIO pe(IIEKCUI0 B

TeMe «OCHOBBI XMMHUM

OTHOIIEHMH  COOCTBEHHBIX  JOCTHXKEHHH B
MpoIiecce penieHus YIeOHBIX M TO03HABATEIbHBIX
3a1a4

TEMA 2. OCHOBHBIE INIOHSITHUS OPTAHUYECKOM XUMMWH (13 yacos)

IlosiBnenue u pasButHe | 1 Pa3nuuare mpeameTsl U3y4eHHUs OPraHUYEeCKOU U
OpraHNYEeCKOM XHMHMHM KaK HAyKH. HEOPraHWYeCKON XUMHH. CpaBHMBaTh
IIpeamer W 3a1a4u OPraHUYECKOU OpPraHUYeCKHEe M HEOPIaHUYECKUE COCIUHEHHUS.
XUMHUHA. Mecto UM 3Ha4YeHHE Habmionate  1€eMOHCTpUpYEMBIE  ONBITHI U
OpraHUYeCKOM XHMHHM B CUCTEME OIUCBHIBATh UX C IOMOIUBID POJHOIO S3bIKA U
€CTECTBEHHBIX HayK. B3anmmocss3b A3bIKa XUMUU

HEOPraHWYECKUX M OPraHUYECKUX

BEIICCTB.

JleMoHCTpaLUK. Mopnenu

OpPraHMYECKHUX MOJIEKYJI

Pemenune pacuerHpix 3azad Ha | 1 OcylecTBiATh  pacueTbl 10  YCTaHOBJIEHHIO
YCTaHOBJICHHE dopmyn dopMyn  YrIeBOJOPOJOB MO BJIEMEHTHOMY




YIJIEBOJOPOAOB IO 3JIEMEHTHOMY
COCTaBy M IO aHAJIU3y IPOJYKTOB

COCTaBy W II0 aHAIMU3Y MPOIYKTOB CrOpaHUS.
Hcrnonb30BaTh anropuTMBbI PU PEIICHUH 3a1a4

CrOpaHus
OcoOenHoctu OpPraHUYECKUX OOBSCHATD IIPUYMHBI MHOT000pa3us
BemecTB. [IpuunHbl MHOTOOOpa3us OpPTaHMYECKHUX BEILIECTB. HaGmonats
OpPraHUYeCKUX BEIIIECTB. JEMOHCTPUPYEMbIE OIBITHI M OINUCBHIBATH UX C
Opranunueckue BEILIECTBA B MIOMOIIBIO POIHOTO S3bIKA U A3bIKA XUMHUH

npupone.  YIJIEpOOHBIM  CKEJeT
OpPraHMYeCKOM  MOJEKYNbI,  €ro

THUIIbBI: OUKINYCCKHUC,
AIMKIMYECKHUE.

Kapbonukmndeckue "
reTePOLUKINIECKUE CKEJICTHI.

KpaTtHOCTP  XMMHMYECKON  CBS3H
(BUOBI  cBs3eM B MOJEKyJax
OpraHUYECKUX BELICCTB!
OJIMHApHbIE, JIBOMHBIE, TPOWHBIE).
V3meHeHne SHEepIrun CBA3EH MEXay
aToMaMu yriepona pu
YBEIUYEHUU  KPATHOCTU  CBS3H.
HacpilieHHBIE M HEHACBILLIEHHBIE
COCIUHEHMUS.

JdeMoHcTpanmm. Monaenu

OpPraHUYECKUX MOJIEKYII

DIEKTPOHHOE CTPOCHHE " XapakTepu30BaTh OCOOCHHOCTU CTPOEHMS aToMa
XUMHUYECKHE CBS3HU aToMa yriaepoja. OnuceiBath HOpMaJlbHOE u
yriepoja. OcHoBHOE U BO30Y)XJIEHHOE COCTOSIHUSI aTOM yriiepoja H
BO30YKJCHHbIE COCTOSHUSI aTOMOB oTpaxarb uX  rpagpuuecku. OmnepupoBarb
Ha puMepe yriaepona. HNOHATUSAMH «TUOpUIM3alMs opOuTaneit», «sp3-
['uOpunnzanus ATOMHBIX TUOpUAM3ALUSI»,  «SP2-THOpUAM3ALUL»,  «Sp-
opburtanei, ee  TUIBl  JUId rubpuauzanys». ONUCBIBaTh OCHOBHBIE THIIBI

OpraHMYECKUX COEIUHEHUI: sp3,
sp2, sp. OOpazoBanue o- U p-
CBs3€H B MOJIEKYJIAX OPTaHUYECKUX
coenuHeHul.  IIpocrpaHcTBEHHOE

rubpuauzanuu  atoma  yriepoga. OOBSCHSTH
MEXaHU3Mbl 00pa3oBaHMs G- U p-CBs3el B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHUH

CTPOCHHE OPTraHUYECKHUX
COEMHEHU I

XuMH4YECKoe CTpPOCHUE Kak DopMyIUpPOBATH OCHOBHBIE MOJIOKEHUS
MOPSAAOK COCAWHEHUS aTOMOB B CTPYKTYPHOM TEOpHUH OPraHUYECKUX BEILECTB.
MOJIEKYJIE COTJIaCHO X [IpencraBnsaTe BKJIA]I @. Kekyre,
BAJICHTHOCTH. OcHoOBHbIE A. M. byrneposa, B. B. MapkoBHuKOBa,
MOJIOKEHUS TEOPUH XHUMHYECKOTO JI. [lomuHra B pa3BUTHE OPraHUYECKOW XUMUH.
CTPOEHUSA OpraHU4YECKUX OnepupoBaTh MNOHSATHUSIMU  «BaJEHTHOCTB» U
COEIMHEHU I A. M. bytneposa. «CTENEHb OKHUCJIEHUS», «XUMHUYECKOE CTPOCHHE,

3aBHCHMOCTb CBOMCTB B€IICCTB OT
XUMHYECKOT'O CTPOCHUA MOJICKYIL.

CrpykrypHas popmyina

«CTPYKTYypHas bopmymnar. MonenupoBaTh
MOJIEKYJIbl HEKOTOPBIX OPraHUYECKUX BEIECTB

N3omepus u HU30MEPBIL.
CrpyKTypHast ¥ NpOCTPaHCTBEHHA
nzomepus. Mzomepus yriepogHoro
ckenera. I3omepuss IOIOXKEHUS.
MesxknaccoBasi ©30MEpHUst

OnepupoBatb MOHATHUSMHU «30MeEpP»,
«3oMepusi». OnMchIBaTh  MPOCTPAHCTBEHHYIO
CTPYKTYpy H3y4yaeMbIX BemecTB. OTtpaxarb
COCTaB M CTPOEHUE OPraHMYECKUX COEIMHEHUH C
MTOMOIIIBIO CTPYKTYPHBIX dhopmyiL.




XapakTepu30BaTh BUJIbI H30MEPHH

Bunnl MPOCTPAHCTBEHHOM
n3omepun. Onruyeckas U30Mepusl.
ACUMMETPUUYECKHI aTOM YTJiepoja.

OnepupoBaTh MOHATHUSIMU «A30MEPY,
«azomepusi»y.  OnucelBaTh  MPOCTPAHCTBEHHYIO
CTPYKTYpy HU3y4yaeMbIX BemectB. OTpaxarb

Ontuueckue AHTHITO/IBI. COCTaB U CTPOCHHE OPTaHMYECKUX COCIUHEHUU C
XupalbHOCTh. ~ XHUpajdbHBIE | TTOMOIIIBIO CTPYKTYPHBIX dhopmy.
axupajbHbIe MOJICKYJIbI. XapakTepHu30BaTh BUIbI H30MEPHH
['eomeTpuyeckass u3omepusi (Luc-,

TpPaHC-U30MEPHS)

DJEeKTPOHHOE CTpOCHHE OnepupoBatb MOHATUSMU «UHIYKTHBHBIN
OpraHWYEeCKHUX BelecTB. BzanmHoe ahdexTy, «ME30MEPHBIN ahdexT».

BJIMSIHUE aTOMOB U IPYyNIl aTOMOB.
DIIeKTPOHHBIE 3 dexThI.
WHOyKTUBHBIE W ME30MEPHBIN

XapakTepu30BaTh 0COOCHHOCTH WHAYKTUBHOTO H
Me30MepHOTO b (heKToB

3 deKThI. [IpeacraBnenne o

pe30HaHCce

Knaccudukanus OpraHUYEeCKUX KnaccudumupoBaTe OpraHudeckue COEIUHEHUS
BemiecTB.  OCHOBHBIE  KJIAcChl II0 CTPOCHUIO YIJIIEPOJHOM LIENU U TUITY YIVIEPOJ-
OpraHUYECKUX COEIMHEHU. YTJIEPOIHOM CBSI3U. Knaccudumnuposatsb
[TpuHLMIIBI KIaccu(ukanuu IIPOU3BO/HBIC YTJIEBOJOPOOB o
OpraHUYECKUX COEIMHEHU. byHKIIMOHAIBHBIM TpyminaM. O6001aTh 3HaHUA U
[TorsiTie 0 (QDYHKIIMOHAIBHOM JIeTIaTh BBIBOJIBI O 3aKOHOMEPHOCTSX HM3MEHEHUH
rpyIIe. Knaccudukanus CBOMCTB BEILIECTB B TOMOJIOTMYECKUX PALIax
OpPraHMYEeCKUX COCOUHEHHUH IIO0

(b yHKIIMOHATBHBIM rpynmnam.

I'omonorus. I'omonoru.

I'omonoruyeckas Pa3HOCTb.

I'omonornyeckue psiasl

Homenkiarypa OpraHUYEeCKUX HaspiBaTth ~ OpraHmyeckue  COCIMHEHHS B
BEIIECTB. MexnayHaponHas COOTBETCTBUM C IPAaBWJIAMH HOMEHKJIATYpbI
(cuctematuyeckas) HOMEHKJIATypa IUPAC wu  panuoHalbHOM  HOMEHKJIATYpHI.
OpraHUYECKUX BEILIECTB 51 Haxomute CHHOHMMBI TPUBHAIBHBIX HAa3BAHWUU

MPUHIIMITEI 00pa30BaHUs HA3BaHUMA
OpPraHUYECKUX COCIUHEHUM.
PanmonanpHas HOMEHKIIaTypa

OpTraHUYCCKUX CO€JUHEHUI

Knaccudukanuss u ocobeHHOCTH
opranudeckux peaxiuid. CrnocoOsl
3amucel peakuuid B OPraHUYECKOU
xumun. CxemMa U ypaBHEHHE.
VcnoBuss MNpOBENEHUS  pEaKIUil.

Knaccudukanus peakuuit
OpraHNYECKHUX BEILIECTB 1o
CTPYKTYPHOMY [IPU3HAKY:
3aMeIleHHuE, IIPUCOETMHEHME,
OTILEIICHUE. Peakunonnsie
LIEHTPBI. [lepBoHavasbHBIE
NOHATHS O THUIAX M MEXaHW3Max
OPraHUYEeCKUX peakuuil.
I'omonuTnueckuit 51
reTepOTMTUYECKU I pa3pbiB

KOBQJICHTHOM XHMMHYECKOU CBSI3U.
CB0OOTHOPATUKAIBHBIA M MOHHBIN

JleMoHCTpHpOBaTh  MOHMMaHHE  OCOOEHHOCTH
IIPOTEKAaHUsl OPTAaHNYECKUX PEAKIUI B CPaBHEHUNU
C HEOpraHMYeCKHMMH. 3alluChiBaThb ypaBHEHUS
OpPraHMYeCKHUX peaklUuil croco0amu, MPUHATHIMU
B opranudeckod xumuu. Kiaccupuuuposats
peakuuu o CTPYKTYpHOMY IPU3HAKY.
OrnepupoBaTh MOHATUAMH «CBOOOJHBIN paguKai,
CHYKJICOPHI», «QIEKTPODUI. OOBACHATD
MPOTEKaHWE  XUMHUYECKMX  peakuuid  MExIy
OpraHMYECKUMH BELIECTBAMM, HCIOJIb3Ysl 3HAHUS
00 170:¢ MEXaHU3MaX. [Iporuo3upoBars
BO3MO)KHOCTb IPOTEKAHUS XMUMHUYECKUX pEaKLUi
Ha OCHOBE 3HAaHUH 00 S3JEKTPOHHOM CTPOCHUU
BEILECTB




MeXaHU3MBbI peakiuu. [loHsTHE O
CBOOOIHOM pajuKaie, HyKieouie
u 2JekTpoduie, KapOOKaTHOHE H

KapOOaHUOHE.

OKucCInUTENBHO- 1 OOBACHATb, YTO HAa3bIBAIOT OKHUCIEHHUEM U

BOCCTAHOBUTEJIbHBIE pEAaKLUU B BOCCTAHOBJIEHHMEM B  OPraHUYECKOW  XUMHH.

OpPraHUYeCcKON XUMHU CoctaBuiTh yYpaBHEHHUS OKHCIIUTEIBHO-
BOCCTAHOBUTENIbHBIX OPraHMYECKUX peakuuil ¢
IOMOILBIO METO/1A HJIEKTPOHHOr 0 OajaHca

Pemenune 3agau u BboaHeHue | 1 CocraBnaTh o6o6maromue cxembl. OCyIIecTBIATh

YIPaKHCHHH, MO3BOJIAIOIIHNX
CUCTEeMAaTU3UPOBAaTh U OOOOIIHTH
MOJIYYCHHBIC 3HAHUS TI0 TeMe
«OcHOBHBIE TTOHSTHS

opraHqucxoﬁ XUMHN

IIO3HABATENbHYIO PE(IEKCUI0 B  OTHOLICHUHU
COOCTBEHHBIX JOCTH)KEHUH B IPOLIECCE PELLCHUs
y4eOHBIX U NM03HABaTEIbHbIX 3aJa4

TEMA 3. YIJIEBOJOPO/IbI (264)

AJTKaHBI. OJNEKTPOHHOE ull Ha3zbiBaTh aJIKaHbl 1o MEXyHapOIHON
IIPOCTPAHCTBEHHOE CTpOEHHE HOMEHKJIATYypE. OOBACHATD ANEKTPOHHOE
MOJIEKYJIbI MeTaHa. CTPOCHHE  MOJIEKYJ  M3YyYCHHBIX  BELICCTB.
sp3-I'ubpunuzanus opOuTanei OO6oOmaTe 3HaHMS W JeJaTh BBIBOABI O
aTOMOB yriepona. 3aKOHOMEPHOCTSX  M3MEHEHMM  CBOWCTB B
['omonornueckuit pang u  obmas TOMOJIOTUYECKOM PsAy alKaHOB. MoaenupoBarthb
dopmyna AJIKaHOB. MOJIEKYJIBI ~ M3YyYEHHBIX  KJIaCCOB  BEILECTB.
Cucrematuueckasi HOMEHKJIATypa HabGmtonate  1€MOHCTpUpYEMBIE  ONBITHI U
aJKaHOB M paxukanoB. M3omepus ONKCHIBATh UX C IIOMOIIBIO POJHOIO S3bIKAa U
YIJIEPOJHOIO  CKEJIeTa  aJIKaHOB. A3bIKa XUMUU

®dusnueckue CBONCTBA aJIKaHOB.

3aKOHOMEPHOCTH WM3MEHEHUS

(bu3nUeCKUX CBOMCTB.

JleMoOHCTpanum. CocraBnenue

MOJIeJIe¥ MOJIEKYJ AJIKAHOB

XvMHYecKue CBOWCTBa aykaHoB: | 1 XapakTepu3oBaTb ~ BAKHEWIINE  XHMHYECKHE

rajioreHupoBaHue, HUTPOBAHMUE,
JETUIpUPOBAHUE, TEPMHUUYECKOE
pazioxeHue (MUPONU3), TOPECHHE
KaK OJIUH u3 OCHOBHBIX
HMCTOYHHKOB TerJa B
MIPOMBITTUICHHOCTH u OBITY,
KaTaJINTUYECKOE OKHCIICHUE,
KPEKUHT KaK CIOCOOBI MOJTyYeHUs
Ba)KHEUIINX COCTMHCHUH B
OpTraHUYECKOM CUHTE3E,
U30MEepHU3aLHs KaK crnocob
MOJTYICHUS BBICOKOCOPTHOTO
OceH3uHa. MeXaHU3M  peakIiH
CBOOOTHOPATUKATHFHOTO
3aMeIIeHUs (Ha

XJIOPUPOBAHMS METAHA).
JdemoncTpanuu. bpomupoBaHue
rekcana Ha  cBery. [ opeHue
MeraHa. OTHOIIEHHE MeTaHa K
pacTBOpaM MEpPMAHraHaTa Kajus U

npuMepe

cBolicTBa ankaHoB. IIporHosmpoBarb CBOMCTBa
M3y4aeMbIX BEHIECTB HA OCHOBAaHMM TEOPHUH
XUMHUUYECKOTO CTPOECHUS OPraHMYECKHUX BEILECTB.

HccnenoBate CBOMCTBA HM3y4YaeMbIX — BEILECTB.
ITpornosupoBaTh CBOICTBa HEU3YYEHHBIX
BCIIIECTB 110 aHaJIOTUn C HU3YUCHHBIMU

BEUIECTBAMHM TOT'O € TOMOJOIMYECKOro psja.
Habmionate  1€eMOHCTpUpYEMBIE  ONBITHI U
ONKCHIBATh UX C IOMOIIBIO POJHOTO S3bIKA U
SI3bIKA XUMUHU




OpOMHOH BOJIE

CuHTEeTHYECKHE CIIOCOOBI
MOJYYEeHHUs  allKkaHOB.  MeTobl
MOJTyYCHUS AJIKaHOB u3
AJKUJITAJIONE€HUIOB (peaxius

Bropma), aexapOOKCHIMPOBaHHEM
coieii  KapOOHOBBIX KHCJIOT |
AJIEKTPOJIM30M PACTBOPOB  COJICH
KapOOHOBBIX KHCIIOT. HaxoxiaeHnue
AJIKAHOB B IMMPUPOAC W IPUMCHCHHC
AJIKaHOB

XapakTeprus3oBaTh MIPOMBIIUICHHBIE u
nabopaTopHble CIOCOOBI MMOJIyYE€HHUS aAJKaHOB.
CorocTaBisiTh XUMHYECKHE CBOMCTBA AJIKAHOB C
00JacTsIMU IPUMEHEHUS

[Muknoankanbl. CTpoeHUE MOJIEKYII
nukioankanoB. OO6mas  dopmyna

HHKJIOQIKAHOB. Howmenxkmnarypa
[UKIIOATTKAHOB. Hzomepus
LUKJIOAJIKAHOB! yIJIEPOIHOTO
CKeJeTa, MeXKKJIaccoBas,
MPOCTPAHCTBEHHAs

(Mc-TpaHc-u30Mepus).
Hanpspxkennble ¥ HeHaINpsDKEHHBIE
nukiel.  Cnenuduka  CBOWCTB
[UKJIOAIKAHOB C MaJIbIM Pa3MepoM
nukina. XHUMHUYECKHE  CBOWCTBA
[UKJIONPOIaHa: TOPEHHE, PEaKINH
npucoeAHeHus  (TUIpUpPOBaAHHUE,
NIPUCOCTUHEHNE raJIOTeHOB,
rajJloreHOBOJIOPOJIOB, ~ BOJBI) U
[IUKJIOT€KCAaHA: TOPEHHUE, PEeaKINH
pauKaIbHOTO 3aMelleHus
(x10pupoBaHue, HUTPOBAHUE).
[TonydeHue  IUKJIOATKAaHOB U3
QIKAHOB W JINTAJIOTEHAJIKAHOB

HaspiBaTh LMKJIOAIKAHBI 110 MEXIYHAPOJAHOU
HOMEHKJIaType. XapaKTepu3oBaTb Ba)KHEHUINE
XMMHYECKHE CBOWMCTBA MHKIJIOaTKaHOB. O600maTh
3HaHHSA U JIeJaThb BBIBOABI O 3aKOHOMEPHOCTSX
U3MEHEHUN CBOMCTB B TI'OMOJIOTMYECKOM Py
LMKJIOAJIKAHOB. IIporHo3upoBaTh  CBOMCTBa
M3y4aeMbIX BEIIECTB HA OCHOBAaHWHU TEOPHUH
XMMHUYECKOTO CTPOEHUS OPraHUYECKUX BEIIECTB.
IIporuo3zupoBarb CBOMCTBA HEN3y4YEHHBIX
BEUIECTB 110  AHAIOTUU C  HU3YyYCHHBIMU
BEIIECTBAMM TOTO K€ TOMOJIOTMYECKOTO psja.

XapakTepu30BaTh MIPOMBIIIICHHBIE u
nabopaTopHbIe CrocoObI MOJTyYEHUS
nukinoankaHoB.  ComocTaBisTh  XMUMHUYECKHE
CBOIiCTBA [UKJIOATKAHOB c o0macTsamMu
MPUMEHEHUS

AJTKEHBI. DNEKTPOHHOE u
IPOCTPAaHCTBEHHOE CTpOEHUE
MOJIEKYJIbI JTHJICHA.

sp2-I'uGpuan3anus opOuTanei
aTOMOB yriepoja. o- u p-Css3u.
['omonornueckuii psnx u  oOmas
dbopmyna ankeHoB. HomeHkmarypa
alKeHoB.  M3oMepuss  aJKeHOB:
YTJIEPOJIHOTO CKEJIeTa, TMOJIOKEHUS
KpaTHOM CBSI3U, MPOCTPAHCTBEHHAS
(reomeTpuyeckas HM30MEpUs, WU
LHC-TpaHC- nu3oMepus),
MEXKJIaCCOBas. dusnueckue
CBOMCTBA aJIKEHOB

Ha3zpiBaTh QIKEHBl 10  MEXAYHapOIHOU
HOMEHKJIAType. OOBSICHATD 3JIEKTPOHHOE
CTPOCHHE  MOJIEKYJ  M3YyYEHHBIX  BELIECTB.
O6006mare 3HaHUS W Jenarh BBIBOABI O
3aKOHOMEPHOCTSIX ~ M3MEHEHMl  CBOICTB B
TOMOJIOTHUECKOM DpsIly allkeHOB. MojaenupoBarthb
MOJIEKYJIbl U3YUYEHHBIX KJIACCOB BELECTB

I[IpakTuyeckas paGora Ne 1.
«M3roroBnenue mMozeneil MOIeKyn
OPraHUYECKUX BEIIECTB)»

CocraBienue IapOCTEPIKHEBBIX Mozeen
MOJIEKYJI ~ QJIKaHOB, IIMKJIOAIKAHOB, AaJKEHOB,
aJIKaJNEeHOB, XJIOpaJIKaHOB MopenupoBaTh

MOJIEKYJIBI ~ M3YYEHHBIX  KJIACCOB  BEILECTB.
Boiiensite  0COOEHHOCTH  CTPOEHHUS  MOJIEKYJ




N3YUCHHBIX KJIACCOB BCIICCTB

XMMHYECKHUE CBOWMCTBA AaJIKEHOB.

Peakuun ANEKTPODUITBHOTO
IPUCOEAMHEHNU  Kak  CcrHocod
HOJTY4CHHS (bYHKIIMOHATIBHBIX
MIPOU3BOIHBIX YIJIEBOJOPOIOB:

TUAPUPOBAHUE, TAJOT€HUPOBAHUE,
TUPOrajoreHUpOBaHUE,

ryuapatanus  ankeHoB. IIpasuio
MapKoBHUKOBa M €ro OOBsICHEHHE
C TOYKHM 3PEHHA DICKTPOHHOU
TEOPUH. PanukansHoe
IpUcOeIUHEHne OpOMOBOJOPOIA K
aJIKeHaM B IIPUCYTCTBUU
nepekuceil. OKHCIEHHE aJIKEHOB:
TOpPEHUE, OKHCIEHHE KHUCIOPOAOM
B IIPUCYTCTBUU XJIOPUJIOB
namaaus (1) u menu (II) (Baxep-
IpoIecC), OKUCIEHUE KHUCIOPOJIOM

B IPUCYTCTBUU cepebpa,
OKHCIICHUE TOPSYUM
[MOJIKUCIIEHHBIM pacTBopoM

IepMaHraHaTa Kajus, OKHCIICHHE
NEpMaHraHaTOM Kajus (peakuus
Barnepa). KauecTBeHHble peakuuu
Ha JIBOMHYIO CBSI3b.
JleMoHCTpALUK. ITonyyenue
ATUJICHA peaKkuuend JeruapaTanvu
sTa”ona. OTHOIIEHHWE STWIEHA K
pacTBOpaM NEpMaHIaHaTa Kaluus U
OpoMHOI1 Boze. ['opeHue aTuseHa.

XapakTepru3oBaTb  BAXKHEHIIME  XUMHUYECKHUE
cBoiicTBa ankeHOB. IIporHo3upoBarh CBOMCTBa
M3y4aeMbIX BEIECTB HAa OCHOBAaHHUU TEOPHUU
XUMHYECKOTO CTPOEHHUSI OPTaHUYECKUX BEIIECTB.
UccnenoBath CBOMCTBA U3Y4aeMbIX BEIIECTB
[Iporno3upoBarb CBOMCTBa HEU3YYCHHBIX
BCIISCTB 110  aHAJOTUHU C U3YYCHHBIMHU
BEIIIECTBAMH TOTO K€ TOMOJIOTMYECKOro psija.
HaGntonate M omnuchiBaTh  JE€MOHCTPHUPYEMBIE
OITBITHI

[TpombinieHHble U 1a00paTOpHBIE
Ccroco0bl  MOJYYEHHS  AJIKEHOB.
[Tonyuenue AJIKEHOB
JETUIPUPOBAHUEM AJIKaHOB,
peakuuen JIMMHHMPOBAaHUA U3
CIIUPTOB, raJIoreHaJIKaHOB,
JIATaJIOT€HAIKAHOB. [TpaBuio
3aiineBa. [Honmumepuszanus
ankeHoB.  llommMepusanmss  Ha
karamusaropax Llurnepa—Harra.

I[Honu>tninen KaK
KPYIMHOTOHHA>KHBIN MPOAYKT
XUMHUYECKOTO MIPOU3BO/ICTBA.

[IpumeHeHne anKkeHOB (ATWIEH W
IIPOIUJIEH)

XapakTepru3oBaTh MPOMBIIICHHBIE 51
nabopaTopHbIe CIMOCOOBI TMOJIYyUYEHHUS aAJIKEHOB.
CormnocTaBisiTh XUMHYECKHE CBOWCTBA QJIKEHOB C
o0nacTsIMu IPUMEHEHUS

IIpakTnyeckas paGora Ne 2.
«[lomyuenmne >THICHA W U3ydYCHHE
€ro CBOMCTB»

[lonyyeHue 3TUNIEHA U3 CMECH CEPHOM KHCIIOTHI
(KOHII.) W ATUIIOBOTO crnupTa. B3ammopeiicTBue
THJIEHA C OpOMHOW BONOH, MOAKHCICHHBIM
pacTBOpOM  IlepMaHraHata Kamus. ['opeHue
ATUJICHA

IIpoBOIUTh  XUMHYECKHI  SKCIEPUMEHT IO




NOJTy4eHHI0 dTuieHa. HabmromaTe M omumchIBaTh
CaMOCTOATCIIBHO IMPOBOAHUMBIC OIIBIThI C
IOMOIIBIO POJHOTO S3bIKa W S3bIKA XHUMHUH.
Cobmronate mpaBWwiia W TIPUEMBI  0€30MacHOU
paboOTBl € XHMHYECKHMMH  BEIIECTBAMH U
71a00PaTOPHBIM 000PYIOBAaHUEM

AJKaIueHsl. Knaccudukarmmst HaszpiBath  asikagueHbl 1O MEXKIYHApPOIHOMN
aJIKaJCHOB 1o B3aUMHOMY HOMEHKJIAType. OOBICHATH 3JIEKTPOHHOE
PaCIONIOKEHUIO KPAaTHBIX CBA3CH B CTPOCHHE  MOJIEKYJl  HM3yYCHHBIX  BEIIECTB.
MOJIEKYJIE. OcobeHHOCTH KrnaccudumupoBaTs JIUEHOBBIC YTIIEBOIOPOIBI.
3JIEKTPOHHOTO u XapakTtepu3oBaTh BakHEHIHe (U3NYECKUE U
MIPOCTPAHCTBEHHOTO CTPOCHUS XAMHYECKHE CBOIiCcTBa aJIKaJCHOB.
COTPSDKEHHBIX alikanrueHoB. O0mas [IporHo3upoBath CBOWCTBA HM3y4aeMbIX BELIESCTB
dbopmyna aJIKaJICHOB. Ha OCHOBAaHUM TEOPUU XHUMHUYECKOTO CTPOCHHUS
Homenkiarypa H HU30MEpUs OpPraHUYeCKUX BEIIIECTB. XapakTepu3oBaTh
aJIKaJIICHOB. dusnueckue MIPOMBIIIUICHHBIC CIIOCOOBI MOJTyYEHUS
CBOMCTBa aJIKaIMCHOB. aJIKaJuEeHOB

XUMUYeCKue CBOICTBa

aJIKaJIMCHOB: peakuu

NpPUCOCIUHECHUST  (TUIPUPOBAHUE,

raJlOreHUPOBAHUE), TOPCHUS H

nosmMmepuzanuu.  1,2- u 14-

[Ipucoenunenue. [Honyuenue

ankaaueHoB. CuHTe3 OyTaaueHa us3

OyTaHa ¥ STaHOJA

ITomumepusanusa. Kayayku. Bxnan XapakTepru3oBaTh IIPOMBIIUICHHBIE u

C.B. JleGeneBa B MOJIyyeHHE
CUHTETHYECKOTO Kay4yKa.
Bynkanusanusa kaydykoB. PesnHa.
MHoroob6pasue BHJIOB
CUHTETHMUYECKHX  KaydyKoB, HX
CBOMCTBAa W IIPUMEHEHUE

J'Ia60paTOpHLIe CITOCOOBI MOJIYYCHHA KAay4YYKOB.
ConocTaBIATh XUMHYECKHE CBOMCTBA AJIKaIUCHOB
¢ o0acTaMu MMPUMCHCHU

AJKUHBI. DIIeKTPOHHOE u
IPOCTPaHCTBEHHOE CTpOEHUE
MOJIEKYJTBI aleTUIICHA.
sp-I'ubpuau3zanms opouranei
aTOMOB yriepoja.

['omonornuyeckuit psin u  oOmias
dopmyna ankuHoB. HomeHknarypa
ankuHOB.  M3oMepus  aJKHUHOB:
YTJIEPOJTHOTO CKEJIETa, IOJOKEHUS
KpaTHOM  CBSI3M, MEXKKJIACCOBAs.
Pu3nYecKue CBOMCTBA AIKUHOB

Ha3siBaTth AJIKUHBI o MEXIYHAPOTHOU
HOMEHKJIATypE. OOBACHATD JJIEKTPOHHOE
CTPOCHHE  MOJIEKYJ ~ M3Y4YECHHBIX  BEIECTB.
O6o0Omars 3HaHMA W JenaTb  BBIBOJBI O
3aKOHOMEPHOCTSIX ~ M3MEHEHUW  CBOMCTB B
TOMOJIOTHYECKOM DSy alKMHOB. MoxemupoBaThb
MOJIEKYJIbI U3Y4YEHHBIX KJIACCOB BELIECTB

XUMHYECKHE CBOMCTBA AaJIKWHOB.
Peakuuu  mpucoenMHEHHs — Kak
Croco0b MOJy4YeHHUs] MOJIUMEPOB U
JIPYrUX  TOJIE3HBIX  MPOAYKTOB.
I'mppupoBanue. Peaknun
MIPUCOECTUHECHUS rajorcHoOB,
raJOr€HOBOIOPOJIOB, BOJBI.

XapakTepru3oBaTh  BaXKHEHIIME  XUMHUYECKHUE
cBolicTBa ankuHOB. IIporHozupoBaTe CBONMCTBa
M3y4aeMbIX BENIECTB HA OCHOBAHMM TEOPHUH
XUMHUUYECKOTO CTPOECHUS OPraHMYECKHUX BEILECTB.
[Iporno3upoBarb CBOICTBA HEU3YYEHHBIX
BEIIECTB [0  AHAJOTMM C  M3YyYECHHBIMHU
BEIIECTBAMM TOTO K€ TOMOJIOTMYECKOTO psja.




Tpumepuzanus u  AUMEpHU3ALUS
aneTwieHa. Peakmum 3aMelieHus.
KucnoTHple cBOMCTBa alIKMHOB C
KOHIIEBOU TPOUHOU CBSI3BIO.
AIleTUIIECHUIBI. I'openue
anetuiicHa. OKHCICHHE aJIKUHOB
pacTBOpPOM TI€pMaHTaHaTa KaJusl.
I'openue aneruieHa.
JdemMoHCTpaumu. [Tonyuenue
aneTUJIeHa THAPOIU30M KapOuaa
kanelua. OTHOLIEHHE alleTHIIEHa K
pacTBOpaM IMepMaHraHata Kajlus U
OpoMHOM BOJIE. ['openue
aleTujIcHa

Habmionate ¥ ommchBaTh JIEMOHCTPUpPYEMbIE
OTIBITHI

HonyquHe alCTUJICHAa MMHUPOJIM30M
MCTaHa H Kap6I/II[HBIM MCTOOOM.
CUHTE3 aJIKHMHOB AJIKUJIMPOBAHUEM

AIETUIINIOB. [Ipumenenue
auetwieHa. [opeHue auneruiieHa
KaK HUCTOYHUK

BBICOKOTCMIICPATYPHOTO IIJIaMCHHU
JJIA CBApPKHU U PE3KU MCTAJIJIOB

XapakTeprus3oBaTh MIPOMBIIICHHBIE u
nabopaTopHble CHOCOOBI TMOMYYEHHS] AIKHHOB.
CormnocTaBisiTh XUMHUYECKHE CBOMCTBA AJIKHWHOB C
o0nacTsIMU IPUMEHEHUS

BreinmonHeHnue  ynpakHEHUW 1O
TeMaM  «AJKaHBD),  «AJKEHBD,

«AJIKUHBI» Ha COCTaBJICHUE
ypaBHEHU U peakuuid,
COOTBETCTBYIOLIUX 3aJlaHHBIM
cxemaw, coaepKaIum

HEU3BECTHHIC BeIleCTBA. PemeHue
3aaa4d

Hcnonp30BaTh aJIrOPUTMBL NIPU PELICHUM 3a1ad.
CocTaBnsiTh ypaBHEHMs 10 3aJaHHBIM CXE€MaM
IIpEBpalCHUI

ApEHBI. HUctopus OTKPBITHS
OeH3ona. CoBpeMeHHbIe
MpeJICTaBICHUs] 00 AIEKTPOHHOM U
IPOCTPAaHCTBEHHOM CTPOECHUU
6enzomna. Ob6mas GopMysa apeHOB.
N3omepust u HOMEHKJIaTypa
romosioroB  Oenszona. M3zomepus
JIU3aMelIeHHbIX ~ OeH30JI0B  Ha
npuMepe KcuiosioB. dusmueckue
cBoiicTBa OeH3011a

HaspiBath  apeHBl 10  TPUBHAIBHOM W
MeXIyHapoaHOH  HoMmeHkiarype. OOBACHATH
AJIEKTPOHHOE CTPOEHHWE MOJEKYI H3yYeHHBIX
BerecTB. O000MATh 3HAHUS U J€NaTh BBIBOJBI O
3aKOHOMEPHOCTSIX ~ M3MEHEHUW  CBOMCTB B
TOMOJIOTUYECKOM PSITy apEHOB

XuMHUeCcKHE CBOMcCTBa O€eH30Ia.
Peakiinu 3amerienns B O€H30JIHOM

aape (anexTpoduibHOE
3aMelIeHNe):  TraJoreHHpoBaHHe,
HUTPOBAHUE, IKUIUPOBaHUE.
Peaxumn NPUCOETNHEHUS K
OeH3oy (ruppupoBaHnue,

TaJIOTCHUPOBAaHUE (XJIOPHPOBAHUE

XapakTepu3oBaTb  Ba)KHEHIIME  XUMHUYECKHE
cBoiictBa apeHoB. [IporrosmpoBarb CBOKCTBa
M3Y4aeMbIX BEUIECTB Ha OCHOBAaHUU TEOPUHU
XUMHYCCKOI'0 CTPOCHUA OPraHUYCCKHUX BCHICCTB.
ITporno3upoBaTh CBOICTBa HEU3Y4YEHHBIX
BEIIECTB 110  AHAJIOTUM C  HM3Y4YCHHBIMHU
BEUIECTBAMM TOI'O K€ TOMOJOIMYECKOIro psija.
HaGnromate M OnMCHIBaTH JAEMOHCTPHUPYEMBIE




Ha cBery)). Peaknus ropeHus.
OcoOenHoctu XUMHUYECKHUX
CBOICTB ANKUIOEH30JI0B Ha
npumepe  Toiyosa.  B3ammuoe
BIUSHUE AaTOMOB B  MOJIEKYyJe
tonyona. llpaBuwia opueHTanuu
3aMecTuTenen B peakuuax
3aMEIICHUS. XI1opupoBaHue
TOJIyOJIa. Oxucnenue
ANTKWIOEH30JI0B pacTBOpoM
nepMaHraHara KaJusl.
["anorenupoBanne amkuiIOEH30JI0B
B OokoBylo 1enb. HwurtpoBanue
HUTpoOeH30ma.  JleMoHcTpauum.
OtHouenue OeH30ja K pacTBOpaM
nepMaHraHata Kajmusi U OpOMHOM
BOJIC. Oxucnenue TOJIyoJa
pacTBOpOM MepMaHTaHaTa Kalus

OITBIThI

[Tonyuenue OeH3ona U €ro
TOMOJIOTOB. [Ipumenenue
FOMOJIOTOB O€H30J1a.

JdeMoHcTpanmm. [Tonyuenue
cTuposia JIeN0JIMMepHU3auein
MOJUCTUPOJIAa M MCHBITAaHUE €ro
OTHOIIICHHUS K pacTBopy
NepMaHraHara Kajaus

XapakTeprus3oBaTh MIPOMBIIICHHBIE u
nabopaTopHble  CIMOCOOBI TOMYYEHHUS apEHOB.
CormnocTaBisiTh XMMUYECKHE CBONCTBA apeHOB C
obnactsmMu IIPUMEHEHUS. Ha6mronate u
OINKMCHIBATH AEMOHCTPUPYEMBIE OIIBITHI

[TpuponHbie UCTOYHUKHU
yraesogopoaos. Ilpuponssiii  u
NOMYTHBIM HEePTAHOM Ta3bl, uX
coctaB M wucnonb3oBanue. Hedrtob
KaK cMmech yrieBonoponoB. Cocras
Heptu w ee  mepepaboTka.
[TepBuunas U BTOpPHUYHAas
nepepabotka Hedtu. Ileperonka
Heptn. Kpekunr. Pudopmunr.

HedrenpoaykTsr. OkTaHoBOE
YHCII0 OeH3MHa. Oxpana
OKpY’Karolen cpenbl pu
HeTenepepaboTKe u
TPaHCIIOPTUPOBKE

HEPTENPOIYKTOB. KameHHbIi1
YT OJb. KokcoBanue VTS
[Nasudukanus YTJISL.
DKOJIOTMYECKHE po0IeMBl,

BO3HHUKAOMUC MTPU HUCITOJIB30BaHUU
yrisg B Ka4€CTBE TOILJIUBA.

XapakTepHu3oBaTh OCHOBHBIE  HAalpaBJIECHUS
HCITOJIb30BaHUs u  nepepaboTKu He(TH,
IIPUPOJIHOTO Ia3a U KAMEHHOTO YIIs

Bropuunas (rmy0oxas)
nepepabotka HepTtH. KpekuHr.
Pudopmunr

OmnepupoBaTh MOHATHAMHU «KPEKHHT», «ITUPOIU3»,
«pUGPOPMHUHT. OOBACHATD OTINYHUSA
TEPMHUYECKOTO KPEKHHIa OT KaTAIUTHYECKOTO.




XapakTepHu30BaTh OCHOBHBIC  HAIIPABJICHUS
rIyooKoi nepepaboTku HeTH
['eneTnueckas CBSI3b mexay | 1 OnuceiBaTh ~ IEHETUYECKUE  CBSI3U  MEXKAY
pa3IMYHbIMU KJlaccaMH W3Y4EHHBIMU KJ1accaMH OpraHUYECKUX
YTJIEBOAOPOIOB. KauectBeHHbIE coequHeHui. COCTaBIATh YpaBHEHMs peaKIMid,
peaxkuuu Ha HENpeesIbHbIE WUTIOCTPUPYIOIIMX TE€HETHUUECKYIO CBSI3b MEXAY
YTJI€BOAOPOABI pasnuyHbIMM  yriaeBogopogamu.  CocraBisTh
YpaBHEHHs peakuuid 10 33JaHHOM  CXeMe
IpEeBpallieHU, coJepxkallel Heu3BeCTHble U
YCJIOBMSI peaKI Ui
["anorenonpou3BoHbIE 1 HaspiBaTh ranoreHonpou3BoJHbIE YIIEBOJOPOIOB
YTJIEBOJOPOIOB. Peaxnun 0 MEXAyHapoaHOW HOMeHKiaType. OOBICHATH
3aMelleHus rajoresa Ha AJIEKTPOHHOE CTPOCHHE MOJEKYJ1 H3yYeHHbIX
TUAPOKCHIL, HUTPOTPYIIILY, BeulecTB. O0001ATh 3HAHUS U J€JaTh BBIBOJBI O
UAHOTPYIILY. HeiicTBue Ha 3aKOHOMEPHOCTAX  M3MEHEHUH  CBOHCTB B
raJIOreHIIPOU3BOJIHBIE BOJHOTO H TOMOJIOTUYECKOM  psJly TaJOr€HONPOU3BOIHBIX
CIMPTOBOTO  pacTBOpa  ILIEJIOYH. YIJIEBOAOPOAOB. XapaKTepU30BaTh BaKHEHIIME
CpaBHeHue peaKMOHHON XUMHUYECKHE CBOWCTBA TaJIOr€HONPON3BOIHBIX
CHOCOOHOCTH  aJKWJI-, BHUHUWI-, yrieBogoponoB.  IlporHosupoBars  cBoOiicTBa
GeHmn- u  OEH3WITaJIOr€HUOB. M3Y4aeMbIX BEUIECTB Ha OCHOBAaHUU TEOPUU
B3aumoneiicteue XMMHUYECKOI'O CTPOCHUS OPraHMYECKHX BELIECTB.
JUTaJOTEHAIKAHOB C MarHueMm H ConoctaBisTh XUMHUYECKHE CBOIicTBa
LIUHKOM. [TonsTne 0 raJoreHONpPOU3BOIHBIX YIJIEBOAOPOIOB c
METaJIJIOOPraHUYECKUX 00acTsIMU IPUMEHEHUS
COEJIMHEHUSX. Hcnonb3oBanue
TaJIOTEHIIPOU3BOJIHBIX B OBITY,
TEXHHUKE U B CHHTE3E
Ob6oO6maromee  moropeHue 1o |1 Cocranenue bopmyn u Ha3BaHUM
TeMe «YTJIEBOAOPOIbD) YIJI€BOJOPOAOB, WX T'OMOJIOTOB, H30MEPOB.
3anaHus 1O COCTABJICHUIO YpaBHEHUH peakuuil ¢
y4acTUEM YIJIEBOJOPOIOB; peakuuii,
WUTIOCTPUPYIOIINX TE€HETHUYECKYIO CBSI3b MEXAY
pa3IMYHBIMU KJIaCCaMH YIJIEBOAOPOJIOB
CucrematuzupoBaTh ¥ 0000IIaTh MOJTY4YEHHBIE
3HaHHSA O CTPOEHHM, CBOMCTBaX, IMOJIyUEHUU U
IIPUMEHEHNUN YIJIEBOJIOPOOB. CocraBisATh
oboo1aromue cxeMpl. OIUCHIBATh T'€HETUYECKUE
CBS3U MEXIY U3Y4ECHHBIMU KJlaccaMu
OPraHNYEeCKUX COCTUHEHUIN
Kontpoabnast padora Ne 2 o |1 OcymiecTBIATh MO3HABATENbHYIO peQIIEKCHI0 B

TEME «aneBonoponm»

OTHOIIICHUU CO6CTB€HHBIX )IOCTI/I)KeHI/Iﬁ B
npoliecce pelieHus] y4eOHBbIX M MO3HABATEIbHBIX
3a1a4

TEMA 4. KUCJIOPOACOJAEPKAIIUE OPTAHUYECKHUE COEJIUMHEHUSA

(18 yacos)
CrupTsbL. Knaccudukanus, | 1 HazbiBathb CITUPTHI o MeXTyHApOIHON
HOMEHKJIaTypa 5 A30MepUsL HOMEHKJIAType. OOBSICHATD DIIEKTPOHHOE
cnuptoB. ['oMonmoruyeckuit psg u CTPOEHHE  MOJEKYNl  HM3y4eHHBIX  BEIIECTB.
obmas  ¢dopmyna  TpeneIbHBIX O0o0mare 3HaHWUA © JOeJarTh BBIBOOBI O
OJHOATOMHBIX CHHpTOB. SaKOHOMepHOCTHX I/I3MeHeHI/II\/JI (1)I/I3I/I‘-IGCKI/IX
duznyeckue CBOICTBA CBOMCTB B TOMOJIOTUYECKOM pSAYy CIOUPTOB.




MpEeACIIbHBIX OJHOATOMHBIX
CIIUPTOB. Bonoponnas CBA3b
MEXIy MOJICKYJIaMU U €€ BIIUSHHE
Ha (U3MYECKUE CBOICTBA CITMPTOB.
duznoaornyeckoe nefcTBHe
METaHOJIa U 3TaHOJa Ha OPraHu3M
yesnoBeka. [I[poMbIIEeHHBI CUHTE3
MeraHoisia. Ilonmydenuwe artanHona:
peakuuss ~ OpOXKEHUS  TJIFOKO3HI,
ruaparanus 3tuiieHa. [Ipumenenue
METAHOJIa B 3TAaHOJIa

XapakTepu30BaTh POMBIIUICHHBIE "
nabopaTopHble cocOoObI MOIyYSHHsI CTUPTOB U UX
pUMEHEHHE. XapaxkTepu30BaTh

(1)I/ISI/IO.HOI‘I/I‘-IGCKO€ JIeiiCTBHE METaHOJa M dTaHOoJIa
Ha OpraHu3M 4€JIOBCKa

XUMHYECKUE CBOMCTBA CIHUPTOB:
KHUCIIOTHBIE CBONCTBA
(B3auMoOJICHiCTBME C HATpUEM Kak
Croco0  YCTAaHOBJIEHUS HAJIMYUA
TUAPOKCOTPYIIIIBI); peakuuu
3aMELLIECHUS TUAPOKCHIIBHON
TpyOmnbl Ha TalloTeH Kak Crocoo
MOJIy4EeHUS pPacTBOPUTEIIEH;
MEXMOJIEKYJISIpHAs u
BHYTPUMOJIEKYJISIpHAs
JerupaTalus; oOpa3oBaHmUe
CJIOKHBIX 3¢upoB c
HEOPraHUYECKUMHU u
OpraHMYeCKUMHU KHUCJIOTaMU;
TOPEHUE;  OKHUCIEHHE  OKCHIOM
meau (11), MTOAKUCIIEHHBIM
pacTBOpPOM II€pMaHraHaTa KaJws,
XpPOMOBOM  CMECBIO;  PEaKLHH
YIJIEBOIOPOAHOIO paaukana.
AJIKOTOJIATEL. I'mapoinus,
ATKWIMPOBaHUE (CUHTE3 MPOCTHIX
a¢upoB o Bunbsmcony). [Ipocteie
abuUpbl KaK M30MEpHI MPEIEIbHBIX
OJIHOATOMHBIX CIIUPTOB.
CpaBHeHue  uX (QU3NYECKUX U
XUMHYECKHUX CBOMCTB CO CIIMPTaMH.
Peakumsi pacmersyieHus MpOCTHIX
3(pHUPOB HOTOBOIOPOIOM.
Hemoncrpauuu. B3aunmopeiictBue
HaTpus c d3TaHosnoM. OkucieHue
staHona okcugom wMmemu  (II).
I'openue ATaHOJA.
B3auMopeiicTBrue TpeT-OyTHIOBOTO
CIIUPTAa C  COJSIHOM  KHCIIOTOM.
Nonodopmuas peakims.
JlabopaTopHbIii ONBIT S.
CBoiicTBa 3TWJIOBOTO CIIUPTA

XapakTepu3oBaTh  BaKHEHIIME  XMMHUYECKHE
CBOWCTBA  CIUPTOB M  NPOCTBIX  3(PUPOB.
[Tporno3upoBaTh CBOICTBa M3y4yaeMbIX BEIIECTB
Ha OCHOBAaHWU TEOPHH XHMHYECKOTO CTPOCHHS
OpPraHUYeCKUX BEIIECTB. [Tporuo3upoBathb
CBOICTBA HEW3YYEHHBIX BEUICCTB IO aHAJOTHH C
U3y4EHHBIMU BEIIECTBAMU TOTO xKe
rOMOJIOTHYECKOTO psina. CormocraBisTh
XMMHUYECKHE CBOWCTBA CIHUPTOB C 00JacTIMHU
npuMeHeHus. MccnenoBars CBOMCTBA M3Y4aeMbIX
BemecTB. HaOmronate  AeMOHCTpUpyeMble U
CaMOCTOSITENILHO IPOBOIUMBIE OTIBITHI.
HaGnronate ¥ onuchIBaTh XMMUYECKHE PEAKLIUU C
MOMOIIIBI0 POJHOTO S3bIKA M s3BIKA XUMHH.
Cobmtonate mpaBwiia M TpUEMbl Oe30MacHOU
paboThl ¢ XWMHYECKHMH  BEIIECTBAMH U
1a0opaTOpHBIM 000pyI0OBaHUEM

IIpakTnyeckas padora Ne 3.
«[lomygaenne OpomMdITaHA

IIpoBOAUTE  XUMUYECKHH  DKCIIEPUMEHT 11O
noyrydeHuto Opomatana. Habmonate u onmceBaTh




CaMOCTOSITEILHO ~ TPOBOJUMBIE  OMBITHI  C
MOMOIIBI0 POAHOTO S3bIKA H S3bIKA XHMHUH.
CoOmronate mpaBWiia W TIPUEMBI  O€30MMaCcHOU
paboTBl ¢ XUMHUYECKUMH  BEIIECTBAMH W
71a00paTOPHBIM 000PYTIOBAHUEM

MHoroaroMHsIe CIIUPTHI.
OTWIEHIJIMKOIb M TJULEPUH KakK
MPEICTaBUTENN MpeebHBIX
MHOT'0aTOMHBIX CIIUPTOB, X
¢dusnueckue u XUMHUYECKHE
cBoiicTBa. KauecTBeHHasi peakius
Ha MHOTOAaTOMHBIE CHUPTHI U €€
MPUMEHEHUE [JI1 pacrlo3HaBaHUs
TJIUIEpUHA B COCTaBe
KOCMeTHYecKux cpeactB. Cuntes
JHOKCaHAa W3  OTHJICHIJIUKOJI.

Tokcu4HOCTH STWJICHTJIUKOJIS.
IIpakTrueckoe IIPUMEHEHUE
STWJICHIJIMKOJIA U IVIMLIEpUHA.

JlabopaTropHblii ONBIT 6.

CBolicTBa TIMIEpUHA

Ha3piBaTh MHOT'0aTOMHBIE CIIUPTHI o
TPUBUAIBHON M MEXIYHAPOJIHON HOMEHKIATYpe.
OOBACHATH DIIEKTPOHHOE CTPOCHHUE MOJICKYII

M3y4YECHHBIX BEIIECTB. XapaxkTepru3oBaTh
BAOKHEUIIINE XUMHUUECKHE CBOWCTBA
MHOT'0QTOMHBIX CIIUPTOB. [Iporno3upoBath

CBOICTBAa HM3Yy4aeMbIX BEIIECTB HAa OCHOBAaHUU
TEOPUH XUMHUYECKOTO CTPOCHMsI OpraHMYecKuX
BeulecTB. CoMOCTaBIATh XUMHYECKHE CBOMCTBA
MHOI'0QTOMHBIX CIHMPTOB C obnacTsmMu
npuMeHeHns.  HaOmromaTte  caMOCTOSITENBHO
npoBoJuMBbIe OmbITl. Habmogare M omMchiBaTh
XUMHUUYECKHE pPEaKLUU ¢ IOMOIIbIO POJHOIO A3bIKA
u A3bIKa XUMHHU. Wnentudunmposars
MHOT0aTOMHbBIE CIUPTHI c HOMOIIbIO
KadecTBEHHbIX peakuuil. CobmoaaTe npaBwiia U
npueMbl 0e30macHOl pabdoOThl ¢ XHUMHUYECKHMHU
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYJOBaHUEM

@®enonbl. CTpoeHHE, HU30MEpHS H
HOMEHKJIaTypa (beHoI10B.
Bzanmnuoe BIIUSITHUEC aTOMOB B
Mosekyie ¢eHona. duznyeckue u
XUMUYECKHE CBOMCTBAa (DeHoJa
Kpe3osioB. KucnoTrHele cBOMHCTBa
(GeHooB B CpaBHEHHH  CO
CIOHMpPTAaMM: PEAKIUU C HaTpHUEM,
TUAPOKCUAOM  HaATpUA. PeaKHI/II/I
3aMelleHus] B OCH30JbHOM KOJIbLIE

(ranoreHupoBaHUE
(6pomupoBanue), HUTPOBAHUE).
Oxkucnenne (dheHooB.

KauecTBeHHBIE peakuuy Ha QEHOI.
[Tonyuenue ¢enona. [lpumenenue
¢denona. JlabopaTopHblii onbIT 7.
CaoiicTBa deHona

HazpiBath  (eHONBI 1O  MEXAYHapOIHOU
HOMEHKJIaType. OOBsACHATD JIEKTPOHHOE
CTPOCHHE  MOJIEKYJ ~ HW3YYEHHBIX  BEIIECTB.
OnpenensT  BAUSHHE  HA  PEAKIMOHHYIO
CIIOCOOHOCTh ¢denona p-Pp-conpsikeHus.
XapakTepu3oBaTh BakHeWIMe (uznyeckue u
XUMHYECKHE CBOMCTBa (heHosoB. [Iporno3upoBarh
CBOWMCTBAa H3yYaeMbIX BEIIECTB Ha OCHOBaHWUHU
TEOPUH XUMHUYECKOTO CTPOCHHSI OPTraHHMYECKUX
BemiecTB. CoOMOCTaBIATh XMMUYECKHE CBOMCTBa
(deHonoB ¢ o0nacTAMU NMPUMEHEHHsI. CCIeA0BaTh
CBOWCTBAa M3y4yaeMblX BemecTB. Habmogars
CaMOCTOSITEITEHO IPOBOTUMBIE OTIBITHI.
HaGnronate ¥ onuchIBaTh XUMUYECKHE PEAKLIUU C
MOMOIIIBI0 POJHOTO SI3bIKa M sI3bIKA XUMHH.
Wnentudunmponats  (GEeHONBI C  MOMOIIBIO
KaueCTBEHHBIX peakiuid. CobOmomarh mpaBujia |
npuemMbl Oe3omacHoi paboThl ¢ XMUMHUYECKHUMHU
BELIeCTBAaMH U JIaOOpPaTOpPHBIM 00OPYJOBaHHEM.
Cobmonath npaBuiIa HKOJIOTHYECKOM
0e301acHOCTH npu pabote c
(deHonconep)KaliMU MaTepUaIaMu

Pemenne 3amau W BBINOJIHEHHE
ynpaxHeHui no teme «COupTel U
beHonb

BrimonHenue ynpaxHenud no temMe «CHupThl U
(dbeHoNbl», HA COCTABIICEHWE YPAaBHEHUN pPEaKIIHid,

COOTBGTCTByIOHH/IX 3a1aHHBIM cXeMmaMm,
COJIepKalllUM HEU3BECTHBIC BelllecTBa. PemicHue
3a1a4

BrIsSBaATE B3aUMHOC BJIMSHUC aTOMOB B
MOJICKYJIaX OpTraHUYCCKHUX COCI[I/IHGHI/Iﬁ Ha




IpuUMepe CpaBHEHHUs CBOWCTB OeH30ja, (eHona,
anmuQaTHIecKoro crupTa. Hcnonb3oBath
QITOPUTMBI TIpU  pemieHun 3aaad. CocTaBisiTh
YpaBHCHMUA 110 3a/TaHHBIM CXCMaM HpeBpaH_ICHI/Iﬁ

Kap6ouunbhbie COETMHEHHUSI.
Anbaerusl u KETOHBI.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE KapOOHWJILHOW TPYIIIbI,
€€ MOJSIPHOCTh U MOJSPU3YEMOCTb.
Knaccudukanus anpIeruyioB "
KeToHOB. CTpoeHue NpeaebHbIX
anpJeruaoB. ['oMonoruueckui ps,
HOMEHKJIaTypa, Hu30MepHus
MpEeACIIbHBIX AJIbJICTU/IOB.
CtpoeHue MOJEKYJIbl  alleTOHA.
I'omonornyeckuii psn,
HOMEHKJIaTypa u u3oMepus
KETOHOB. OO6mas dbopmyia
peIeTbHbBIX aNbJIETH]IOB u
KETOHOB. (DHU3MYECKUE CBOWCTBA
dopMmanbaeruia,  aneranabAeruiaa,
aneToHa. XHWMHUYECKHE CBOMCTBA
IpeIeIbHbBIX aNbJIETH]IOB u
KETOHOB. Peakuuu npucoeauHeHus
BOJIbI, CIIUPTOB, IIMAHOBOJIOPOAA U
rUApoCcyIbpuTa HaTpusl.
CpaBHeHue pEeaKMOHHON
CITOCOOHOCTH aJbJACTU]IOB "
KETOHOB B peaxIusax
MIPUCOCTUHECHHS

Has3piBaTe  KapOOHWJIBHBIE  COEIMHEHHs IO
TPUBHAIIBHOM M MEKIYyHAPOAHOW HOMEHKIJAType.
OOBACHATH DIIEKTPOHHOE CTPOCHHUE MOJIEKYJI
n3ydeHHbIX BemecTB. O000maTh 3HAaHUS U AeTaTh
BBIBOJIBI O 3aKOHOMEPHOCTSAX U3MEHEHUI CBOWCTB
B TOMOJIOTUYECKOM PsIly albJETHA0B U KETOHOB.
XapakTepu3oBaTb  BaXKHEHIIME  XUMHUYECKHE
CBOIICTBA KapOOHUIBHBIX COEIMHEHHUIA.
CpaBHuBath PEaKLIMOHHYIO CHOCOOHOCTh
albJIETUIOB U KETOHOB B peakuusax
IIPUCOEANHEHNS.

Peaknun  3aMemeHunss  aTOMOB
BOJOpPOAA  NPHU  C-YIVIEPOJAHOM
aTtome Ha raioreH. [lonmumepuszanus
dopmanbpaeruia U areranblIeruja.
Oxucnenue KapOOHUIIbHBIX
COCIMHEHU. OcobenHoctu
peakuMy  OKHCIIEHHs  aleTOHa.
CpaBHEHUE OKHUCIIEHUS aJlbAETHAOB

51 KETOHOB. I'mppupoBanue.
BoccranoBnenue  KapOOHUIIBHBIX
COeTMHEHNN B CITUPTHI.
KadecTtBeHHBIC peakuuu Ha
ATBJICTUIHYIO Tpymimy  (peakmus
«cepedpsHOTO 3epKanay,
B3aMMOJICHCTBHE C THIPOKCHIOM
memu (I1)). OcobGeHHOCTH
dbopmanbaerua. [Tonyuenue
MpeIeTbHBIX aJbJICTHUIOB:

OKHCIICHHE CIUPTOB, THIpaTaIys
anetwieHa (peakuus Kyueposa),
OKHCJICHHEM J3THJIEHA KHUCIIOPOJIOM

XapakTepru3oBaTh  BAXKHEHIIME  XUMHUYECKHUE
CBOMCTBA KapOOHUIIBHBIX COEIMHEHH.
[IporHo3upoBarh CBOWCTBA HM3y4a€MBbIX BEHIECTB
Ha OCHOBAaHMM TE€OPUU XUMHUUYECKOTO CTPOCHUS
OpraHM4ecKkux BemecTB. FccnenoBaTh CBOMCTBA
M3y4aeMbIX BEILIECTB. Ha6monate
JIEMOHCTPUPYEMBIE u CaMOCTOSITEIIBHO
MPOBOJIUMBIE ONBITHI. COMOCTaBIATh XUMUUYECKHE
CBOMCTBa  KapOOHWIBHBIX  COCIMHEHHH  C
obnacTsMi  TPUMEHEHHUSI. Ha6monate u
ONKMCHIBATh XUMHUYECKUE PEAKIUUA C IMOMOIIBIO
POAHOTO A3bIKa u sI3bIKa XUMUU.
UnentudunmpoBare anpAerubl €  TOMOIIBIO
KauecTBeHHBIX peakiuii. CoOnronare mpaBuia u
npueMbl  0e30macHOi PaboThl C XUMHUYECKUMH
BeIleCTBaMH U J1a0OpaTOPHBIM 000PYyI0BAaHHEM




B MPUCYTCTBUU XJjopuaa
namwianud (II). onydyenue amerona
OKHCJICHHEM  IMpomaHojia-2 u
PA3JIOKEHUEM  KaJbLIMEBOM WU
OapHueBOM COM YKCYCHOM KHCIIOTHI.

ToxcnIHOCTH alIbIETUIOB.
Baxueiiniue MPEACTABUTEHN
albJICTUI0B u KETOHOB:
dbopmanbaerum, YKCYCHBIN
alnbpJeTH, alleTOH H HX
MPAKTUYECKOE UCTI0JIb30BAHHUE.
JemMoHCTpanmu. Ornpenenenue
aJIbJCTHI0B npu ITOMOIIIN
KaueCTBEHHBIX peaKkuui.
Oxuciienue aJbJCTHIOB
MIEpMAHTAHATOM KaJIHSl.
JlaGopaTopHbIii ONbIT 8.

CaoiicTBa popManrHa

IIpakTyeckas paGora Ne 4.
«[Tomy4enue arerona

[TonyueHue aneroHa u3 alerara KajiblUs U
U3y4eHHE ero CBOMCTB

IIpoBOINTE  XUMHYECKHH  DKCIIEPUMEHT  IIO
HoJy4eHuto aneroHa. Habmiogath M onMchIBaTh
CaMOCTOSITENIbHO ~ NPOBOJUMBIE  ONBITHI €
IOMOILBIO POJHOTO SI3bIKA M fA3bIKA XUMMH.
CobntoiaTe mpaBuia W OpUEMbl  Oe30macHOU
paboThl ¢ XMMHYECKMMM  BEIIECTBAMHM U
71a60paTOPHBIM 000PYTOBAHUEM

KapOonoBele kucnotel. CTpoeHue

IpeenbHbIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT.
Knaccupukanus, wusomepus u
HOMEHKJIATypa KapOOHOBBIX
KHCJIOT. DJEeKTpOHHOE u
IIPOCTPAHCTBEHHOE CTpOCHHE
KapOOKCUIIbHOM TPYIIIbL.
['omonmornyeckuit pang u  oOmas
dbopmyna MpeeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX
kucior. dusnyeckne CBOMCTBA
IIpeIENbHbBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT Ha MpUMeEpe
MYpPaBbUHOM, YKCYCHOM,

MPONMOHOBOM, MATbMUTUHOBOW H
CTE€aprUHOBOW KUCHOT. Bomopoausie
CBSI3M, accoluanus KapOOHOBBIX
KHCIOT. XHMHUYECKHE CBOMCTBA
MPEIETbHBIX OJHOOCHOBHEBIX
KapOOHOBBIX KHUCIOT. KucIoTHBIE
CBOMCTBa (M3MEHEHHUE OKPACKH
WHJUKATOPOB, peakuumn c
aKTUBHBIMH MeTaJllIaMH,

Ha3piBaTh kKapOOHOBBIE KUCIIOTHI [0 TPUBUAILHON
U MeXAyHapoAaHoW HoMmeHkiarype. OOBSCHATH
NIEKTPOHHOE CTPOEHUE MOJIEKYJl HM3YyYEHHBIX
BenlecTB. O000IIATh 3HAHUS U JETaTh BBIBOJBI O
3aKOHOMEPHOCTSIX ~ M3MEHEHMM  CBOWCTB B
TOMOJIOTHYECKOM  psily KapOOHOBBIX KHCIOT.
XapakTepu3oBaTb  BaKHEHIIME  XUMHUYECKHE
CBOMCTBA  KapOOHOBBIX  KHUCJIOT. OOBACHATH
U3MEHEHHE CUIbl KapOOHOBBIX KHCJIOT MpHU
BBEJICHUU JIOHOPHBIX u aKIENTOPHBIX
3aMECTUTEIICH. IIporuo3upoBars CBOMCTBA
M3Y4aeMbIX BEUIECTB Ha OCHOBAaHUU TEOPUU
XMMHUYECKOTO CTPOEHUSI OPraHWYECKUX BEIIECTB.
UccnenoBath CBOWMCTBa HM3y4aeMbIX BEILECTB.
ConocTaBisTh XUMHYECKHE CBOICTBa
KapOOHOBBIX KHUCJIOT C OOJacTSIMH MPUMEHEHHS.
HaGnromate W ONUCHIBATH ~ CaMOCTOSITEIIBHO
MIPOBOAMMBIE XUMHUYECKHE PEAKIIMH C MOMOIIBIO
pOAHOrO s3bika M s3blka xumuHu. CobOmoaarh
npaBWjia M TpHeMbl Oe30macHOW paboThl ¢
XMMUYECKMMHU BEIIECTBAMH M JIAOOPAaTOPHBIM
obopyoBaHuEM




OCHOBHBIMHU OKCHJIaMH,
OCHOBAaHUSIMHU, COJISIMU).
M3meHeHne cuiabl  KapOOHOBBIX
KHCJIOT NPU BBEACHUM JOHOPHBIX U

aKIENTOPHBIX 3aMECTHTEIICH.
BsaumoneiictBue KapOOHOBBIX
KHACJIOT CO CHOUpTaMH  (peaKius
sTepudUKaImN), 00paTUMOCTh

peakuMM,  MEXaHU3M  peakUuu
srepudukanyn. [ anoreHupoBaHUe
KapOOHOBBIX KHCJIOT B OOKOBYIO
nenb. OcoOEHHOCTH XUMHYECKUX
CBOMCTB MYpPaBbUHON  KHCJOTHI.
ITomyyenune IIPENEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT: OKHCJIEHHE aJIbJEeTu/IO0B,
OKHCJICHHE IEPBUYHBIX CIIUPTOB,
OKHUCJICHHE aJKaHOB M aJIKEHOB,
TUPOJIN30M FeMHHAJIbHBIX
TPUTaJIOTEHHUJIOB. [onmyuyenue
MYpPaBbUHON M YKCYCHOM KHCIIOT B
HOPOMBIIUICHHOCTH.  [IpuMeHeHue
MYpPaBbUHOM M YKCYCHOW KHCJOT.
Beicie npezaenbHble KapOOHOBBIE
KucaoThl. JlaGopaTopHblii ONBIT
9. CBoiicTBa YKCYCHOM KHCIOTBI

IIpakTuyeckas paGora Ne 5.
«[Tomyuenne ykCycCHOM KHMCIOTHI U
U3Yy4YEHUE €€ CBOMCTBY»

[Tomy4yeHue yKCYCHOM KHCJIOTBI M HW3Y4YEHHE €€
CBOICTB

[IpoBOaUTh  XMMHYECKHW SKCIE- PUMEHT [0
MOJIYYEHUIO YKCYCHOW KHCIOThI M HM3YyUYEHHUIO €€
cBoiicTB. HaOmrogath ®  OmMCHIBAaTHL — CaMo-
CTOSITEIBHO MPOBOJUMBIE OIBITHI € MOMOUIBIO
pomHOrO si3plka W si3bika xumuH. CoOmromaTh
mpaBWJia ¥ TpHEMbl Oe30macHOd paboThl ¢
XUMHUYECKUMH BEIIECTBAMU M JIa0OpaTOPHBIM
000pyTI0BaHEM

OYHKIMOHAIbHBIE  [POU3BOJIHBIC
KapOOHOBBIX KHCJIOT.
XJopaHTUIPUIIBI U AQHTUIPUJIBI
KapOOHOBBIX KHCIIOT: TOJy4EHUE,
ruaponn3. IlomydeHue CHOKHBIX

3¢upoB c HCII0JIb30BaHNEM
XJIOpAaHTruApUua0B MW AHTUAPUIOB
KHCJIOT. CrnoxHele 3UpHI.
Crpoenue, HOMEHKJIaTypa u

U30MEpUST  CIOXKHBIX  3(HUPOB.
CnoxHble 3¢Qupbl Kak H30MEpHI
KapOOHOBBIX KHUCIIOT
(MexXKIaccoBas HU30MepHs).
CpaBHeHue (U3NYECKUX CBOWCTB U
PEaKIIMOHHON cnoco0HOCTH

OOBSICHATH DJNEKTPOHHOE CTPOEHHE MOJIEKYII
M3yYECHHBIX BEILIECTB. XapaktepuszoBaTh
BOKHEHIINE XAMUYECKHAE CBONCTBA
(GYHKIIMOHATIBHBIX ~ MPOU3BOJHBIX  KapOOHOBBIX
kucnoT. CpaBHMBaTh (U3WYECKHE CBOMCTBA U
PEAKIIMOHHYIO CIOCOOHOCTh CIIOKHBIX 3(PHUPOB U
HM30MEPHBIX UM KapOOHOBBIX KHCJIOT.
[IporHo3upoBars CBOWCTBA HM3y4aeMBbIX BELIECTB
Ha OCHOBAaHMM TEOPUH XHMHUYECKOTO CTPOCHMS
OPraHUYeCKUX BEILIECTB. ConocTaBisiTh
XUMHYECKHE CBONCTBA (b YHKIIMOHATBHBIX
MIPOU3BOTHBIX KapOOHOBBIX KHCJIOT C OOJACTIMU
npuMmeHeHus. MccrnenoBars CBOMCTBA U3y4aeMbIX
BEILECTB. HaGmonats u OMHCHIBATh
CaMOCTOSITEIBHO ~ NPOBOJUMBIE  XUMHUYECKHE




CJIOKHBIX 3(UPOB U U3OMEPHBIX UM
KapOOHOBBIX  KHCHOT. [miapomnus
CIOXHBIX  3(UPOB. Crioco0b1
NOJYyYEeHUsI  CIIOXKHBIX  3(HpOB:
sTepuduKaIus KapOOHOBBIX
KHCJIOT, allMJIMPOBAaHUE CIUPTOB U
QJIKOTOJIATOB TaJIOr€HaHTUAPUIAMHU
U aHTHJIPHUIAMHU, AITKWINPOBAHHE
kapOokcunaT-uoHoB. [IpumeHenue
CIIOXHBIX 3(QUPOB B THUIICBOH H
nap@roMepHON HPOMBIIUIEHHOCTH.
AMuael  KapOOHOBBIX  KHCIIOT:
MOJIyuYeHUE U CBOMCTBA HA MPUMEpE
aneramuzaa. Conu  kapOOHOBBIX
KHCTIOT, ux TEPMHUYECKOE
pa3ioXeHne B IMPHUCYTCTBUHU
mienourd. CuHTE3 KapOOHMIBHBIX
COCIMHEHU I pa3ioKeHUEM
KaJbIIMEBBIX COJEH KapOOHOBBIX
KHCJIOT.

Jladoparopubiii onbiT 10. Conu
KapOOHOBBIX KUCIIOT

pEaKIMy C MOMOIIBI0 POJHOrO sI3bIKa U SI3bIKA
xumun.  CobOmofarh TpaBwia H  IPUEMBI
Oe3omacHOi paboThl C XUMUYECKUMH BEILECTBAMU
U 1a60paTOPHBIM 000PYAOBaHUEM

IIpakTuyeckas paGora Ne 6.
«CuHTe3 TUIIalleTaTa

CuHTes 3Tunanerara

[IpoBOANTH  XMMHUYECKHMH  SKCHEPHUMEHT IO
NONy4YeHHI0  dTwianerata.  Habmiomate  u
OIUCHIBATH CAMOCTOSITENIHO MPOBOJIUMBIE OIBITHI
C TIOMOUIBIO POJHOTO S3bIKA M SI3bIKA XUMHUH.
Cobmtonate mpaBWwiia M TpUEMbl Oe30MacHOU
paboThl ¢ XWMHYECKHMH  BEIIECTBAMH U
1a00paTOpHBIM 000pYyIOBaHUEM

HenpenenbHbie u apomMaTuyeckue
KHUCIIOTHI: 0COOEHHOCTH uX
CTpOeHHs U CBOUCTB. [IpuMeHeHue
OCH30MHON  KHMCIOTBL.  BpIcmine
HeTpee/IbHbIC KapOOHOBBIE
KHUCIIOTEL. JIByXOCHOBHBIE
KapOOHOBBIE  KHCIIOTBL:  0OOIIHE
CIocoObl OMyYeHUs, 0COOCHHOCTH
xumMuuecknx cpoicTs. IllaBeneBas
M MajJOHOBas  KHCJIOTa  Kak

NpeCTaBUTENN TMKapOOHOBBIX
KHUCJIOT. Apomaruueckue
TMKapOOHOBBIE KHCJIOTBI
(¢pranesas, u3odranenas u

tepedTaneBas KucinoTsl). [loHsTue
0 TUAPOKCUKAPOOHOBBIX KHCIOTaX
U UX TPEACTABUTEISIX MOJIOYHOM,
JUMOHHOM, $IOJOYHOM ¥ BHHHOMN
KHCIIOTaX. 3HadeHue u
MIPUMEHEHHE KapOOHOBBIX KUCIIOT

HazwiBathb HeTpeie/IbHbBIC, apoMaTHU4YeCKHe,
JTUKapOOHOBBIE M THIPOKCUKAPOOHOBBIE KHUCIOTHI
o TPUBHAIILHON u MEXyHApOHOU
HOMEHKJIaType. OOBACHATH 3JEKTPOHHOE
CTPOEHHME  MOJIEKYJl  HW3YyYEHHBIX  BEIECTB.
XapakTepu3oBaTb  BaKHEWMIIME  XUMHYECKHUE
cBOiicTBa KapOOHOBBIX KUCIIOT. JIeMOHCTpUPOBATH
MOHMMAaHWE 3HAuYeHUs KapOOHOBBIX  KHCIIOT.
CornocTaBisiTh XUMHYECKHE CBOMCTBa
HENpPEeeNbHBIX, aPOMaTHYECKHUX, JIUKAPOOHOBBIX
TUAPOKCUKAPOOHOBBIX  KHCIOT C  00JIACTIMH
MPUMEHEHUS




Pemenne 3amad W BBINOJIHEHHE
ynpaxHeHuil no reme KapooHoBbie
KHCIIOTBD»

Brimonaenue ynpaxHenuit mo reme «KapOoHOBBIE
KHCJIOTBD», Ha COCTaBJICHUE YPAaBHEHMU pEakluii,
COOTBETCTBYIOLINX 3a/1aHHBIM cxemaw,
COJIepKalllUM HEW3BECTHBIE BelleCTBa. PermieHue
3aJa4,  BBIBOJ  MOJEKYJISApHOW  (QoOpMYyJbI
KapOOHOBBIX KUCIIOT. COCTaBJICHHUE CXEM CHHTE3a
3a/IaHHBIX COEIUMHEHUN

Hcrnonb30Barh aaropuTMbl MPU PELICHUU 3ajad.
CocraBiATh ypaBHEHHsI 1O 33JaHHBIM CXEMaM
IIPEBpAICHUI

O06oOmaromuii - ypok 10 TEME
«Kucnopoaconepxaune

OpTraHU4YCCKUC COCIUHCHU )

3agaHus MO COCTaBJICHUIO YPAaBHEHUM peakiuid ¢
Y4acCTHEM KHCIIOPOJCOACPKAIINX OpPraHUuYECKUX
COEIMHEHMIT; peaKIuid, WJUTIOCTPUP YIOIITHX
TCHETUYECKYIO CBSI3b MeXAy HUMHU. COCTaBICHHE
YpaBHEHUH MO 3a/IaHHBIM CXeMaM MpeBpalleHUu
CucrematusupoBarb M 00001IaTh IOJyYEHHbBIE
3HaHUSA O CTPOCHHH, CBONCTBaX, IMOJIyUEHUU U
MIPUMEHEHUHN KHCJIOPOJICOACPIKAITUX
OpraHUYECKUX COEIMHEHHIA. CocTaBiIsTh
oboOmaromnme cxeMmbl. ONMUCHIBATE T€HETHYCCKUE
CBSI3U MEXIy W3Y4YCHHBIMU KJaccaMHu
OPraHUYECKUX COCTUHEHUI

KonTposbnass paGora Ne 3 1o
TeMe «Kucnopozaconepxamiue
OpPTraHUYeCKHEe COSTUHEHUS

KonTpons 3HAHUI o TeEME
«Kucnopoaconepxaiue OpraHUYEeCKHe
COCIUHEHHUS»

OcylecTBISATh MO3HABATEIbHYI0 pEQIIEKCHIO B
OTHOIIEHUH  COOCTBEHHBIX  JOCTHIKCHHH B
MpollecCe pelIeHHs] Y4eOHBIX M TO3HaBaTeNbHBIX
3a/1a4

TEMA 5. A30T- U CEPOCOJEPKAIIME COEJIMHEHMS (5 uacos)

Amunbl. Knaccuduxanus no tumy
YIIEBOJOPOAHOTO  pajuMKala W
YHUCIy aMHHOTPYII B MOJEKYIE,
HOMEHKJIaTypa, U30MEpHUsl aMHHOB.
[TepBuuHbIe, BTOpUYHbBIE u
TPETUUYHBIE AMUHBL. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTpOEHUE
npenenbHbIX aMUHOB. Dusnueckue
CBOIicTBa aMHHOB. AMHHBI Kak

OpraHUYEeCcKHe OCHOBaHMUSI:
peakuMu C BOAOW, KHCJIOTaMHU.
Comu  ankunamMmoHusa. Peakuus

FOpeHI/ISI AMHUHOB. AJ'IKI/IJ'II/IpOBaHI/Ie
U alMJIMpOBaHHe aMUHOB. Peakuuu
aAMWHOB C Qa30TUCTON KHUCIOTOM.

[Tonyuenue aMUHOB
AITKUJIMPOBAHUEM aMMHnakKa )51
BOCCTaHOBJICHUEM
HUTPOIPOU3BOIHBIX
yII€BONOPOAOB, W3  CIMPTOB.
IIpumenenue aMHUHOB B

1

HaspiBaTh  aMuMHBI 10  TPUBHAIBHOM W
MEXIyHApoaHOH  HoMeHkinatype.  OObBICHATH
JJIIEKTPOHHOE CTPOEHUE MOJIEKYJ HM3YyYEHHBIX
BEIIECTB. XapakTepu3oBaTh BaKHEUIINE
¢usznyeckue M XMMHUYECKHE CBOWCTBA AMMHOB.
IIporHo3upoBaTb  BO3MOMKHOCTb  IIPOTCKAHHUSA
XUMHYECKHX pEaKIMi Ha OCHOBE 3HaHW 00
AIIEKTPOHHOM CTpoeHuM BemlecTB. OOBICHATH
MIPOTEKAaHNE  XHMHYECKUX  pEaKIMi  MEXIy
OpraHUYEeCKUMH BEIIECTBAMU, UCIOJIb3Ys 3HAHUS
00 MX MexaHHM3MaxX. XapaKTepu30BaTb METOJbI
MOJIyYEeHUS aMUHOB. XapakTepus3oBaThb
NOTPEOUTENHCKHE CBOMCTBA U3yYEHHBIX BEILECTB.
HaGnromate M OnMCHIBaTH JAEMOHCTPHUpPYEMBIE
OTIBITHI




bapmareBTUIeCKOn
MPOMBINIJICHHOCTH.
JdemMoHCTpaumu.
CBOMCTBA aMHHOB

OCHOBHEBIE

ApomaTuieckue aMuHbl. AHWIMH
Kak MpECTaBUTENb
apoMaThyecknux aMuHoB. CTpoeHue
aHuiMHA.  B3amMHOE — BIMSHHE
pyII  aTOMOB B MOJIEKYJIE
aHuimHa. Bimsaane 3amectuteneii B
apOMaTUYECKOM snpe Ha
KHUCJIOTHBIE W OCHOBHBIC CBOMCTBa
apUIaMHUHOB. [Tprunnb!
ociaa0JeHUsT OCHOBHBIX CBOMCTB
aHWJIMHA B CPAaBHEHHHM C aMUHAMU
NpeaeabHOro  psiga. XUMHUYECKUE
CBOMCTBAa AaHMJIMHA. OCHOBHBIC
CBOMCTBa  (B3aMIMOJICHCTBHE  C
KHCJIOTAMH); PEAKIUU 3aMelICHUs

B apoMaTHYecKoe A7IPO
(ranoreHupoBaHUE

(B3aummojelicteue ¢ OpOMHOU
BOJION), HUTPOBAHUE

(B3auMoIelicTBHE C a30THOU
KHUCII0TOM), okucieHue. [loaydenue

aHwiMHa  (peakuusi ~ 3WHUHA).
AHWINH Kak ChIpbE hilag: |
MIPOU3BOJICTBA AQHWJIMHOBBIX

kpacutenei. CUHTE3bl Ha OCHOBE
aHWJIMHA.
Hemoncrpaunu.  KauecTBeHHBIE
peaKknMy Ha aHWIMH. AHWJINHOBBIE
KpacuTelu

OOBACHATH DIIEKTPOHHOE CTPOCHHUE MOJICKYII

apOMaTHUUYECKUX aMHUHOB. XapakTepu3oBaThb
BAOKHEUIIINE XUMHUUECKHE CBOWCTBA
apoOMaTUUYECKUX aMHUHOB. [Iporno3upoBath

BO3MOKHOCTb ITPOTEKaHUS XUMUYECKHX PEaKLUH
Ha OCHOBE 3HaHMH OO0 3JIEKTPOHHOM CTPOCHHUHU
BemecTB. OOBACHATh NPOTEKAHUE XUMHYECKHX
peakuui MeXAy OpPraHM4eCKMMM BELIECTBaMH,
UCHONB3YS  3HAaHMA 00 HMX  MEXaHu3Max.
WnenTuduumupoBats apomMaTuyeckMe aMuHbI C

IIOMOIIBIO Ka4C€CTBCHHBIX peaxunﬁ.
ComnocTaBisTh XUMHNYCCKHUC CBOMCTBA
APOMATHYCCKUX AMHHOB C obnacTIMu

IpUMEHEeHHs. XapaKTepru30BaTh MOTPEOUTENbCKHE
CBOMCTBA M3YyYEHHBIX BELIECTB. XapaKTepU30BaTh
METOJbl IIOJIyYEHUS apOMaTHYECKUX aMHHOB.
HccnenoBate CBOMCTBA HM3Y4YaeMBbIX — BEILECTB.
HaGnromate M onuchiBaTh JAEMOHCTpPHUpYEMbIE
OTIBITHI

I'ereponukiibl. A30T-, KHCIOPOA- U
CepoCoEpKalllie  IeTEPOLUKIIBL.

®ypan u IUPPOIT Kak
IIPEICTaBUTENN MATUYIEHHBIX
TreTEepPOIMKIIOB. [Tpupona
apOMaTHYHOCTH MATUYIEHHBIX
TETEPOLUKIIOB. DIEeKTpOHHOE

CTPOEHHE  MOJIEKYJIbl  MHppOIa,
apOMAaTHYECKUI Xapakrep
MoJieKynbl. KuciaoTHele cBolicTBa
nUppoIIa.

JleMOHCTpaL UK. O6pa3is
TeTePOLMKINYECKUX COSIMHEHHM

OOBSCHATh DJEKTPOHHOE CTPOCHHE MOJEKYII
M3YYEHHBIX BCIIECTB. Xapaktepus3oBaTh
BayKHEHIIIIe XHUMHUYECKUE CBOMCTBA
TETePOIMKINYECKUX  coequHeHniH. OOBICHITH
MPOTEKAaHWE  XUMHYECKUX  PEaKIHid  MEXIy
OpraHWYECKUMH BEIIECTBAMH, UCIOJIb3Yysl 3HAHUSA
00 1504 MEXaHu3Max. [Iporuo3upoBath
BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX PEeaKIHi
Ha OCHOBE 3HAHMA OO0 DJJIEKTPOHHOM CTPOCHHUH
BEIIecTB. XapaKTepU30BaTh MOTPEOUTEINHCKUE
CBOMCTBA M3yYEHHBIX BEIIECTB

[lupuaguH  kak  TpEICTaBUTEIb
IIECTHWICHHBIX TETEPOIUKIIOB.
DJIEKTPOHHOE CTPOCHUE MOJICKYJIbI

OOBSACHATh DJCKTPOHHOE CTPOCHHE MOJICKYI
M3Yy4YEHHBIX BEIIECTB. XapaktepuszoBaTh
Ba)KHEUIIINE XUMHUYECKUE CBOMCTBA




MUPUJIMHA, apoOMaTUYECKUI
xapaktep MoJeKkyibl. OCHOBHbBIE
CBOICTBa mupuauHa. Paznuune B
MPOSIBICHUM OCHOBHBIX CBOMCTB
nuppoja W nupuauHa. Peaknuun
MUPHUIMHA! ANEKTPOPUITBHOE
3aMelleHue, THAPUPOBAHUEC,
3aMeIlIeHre aTOMOB BOJIOpOJa B O-
MOJIOKEHUHW Ha THAPOKCOTPYIITY.
I[lukoauHBEIT W WX OKUCJICHHE..
[IpencraBienue 0 MypHHE,
MyPUHOBBIX W  THUPUMHITHOBBIX
OCHOBAHMAX

TEeTEPOLUKINYECKUX  coequHeHnid. OOBIACHITH
MPOTEKAHUE  XUMHYECKHUX  PEAKIUHd  MEXIY
OpraHWYECKUMH BEIIECTBAMH, MCIOJIb3Ys 3HAHUS
00 1504 MeXaHu3Max. IIporuo3uposars
BO3MOKHOCTh TPOTEKAHUS XUMHUYECKHX PEaKIIHMA
HA OCHOBE 3HAHUH 00 S3JIEKTPOHHOM CTPOCHUU
BemecTB. OOBSACHATH  BIUSHUE  HM3yYEHHBIX
BCIICCTB MW II0 AHAJIOTUMU C HUMHU HeI/I3y‘IeHHBIX
MIPEACTABUTEICH TOMOJIOTHYECKUX PSAIOB  Ha
JKUBBIE OpTaHU3MBI. XapaktepuszoBaTh
OMOJIOTUYECKYIO POJIb H3YUYCHHBIX BEIICCTB

O6oOmatromee moBropeHue 1o | 1
TeMe «A30T- M CepocoAepKalINe
OpraHMYECKHE BEICCTBA»

3anaHus 10 COCTABJICHUIO YPaBHEHUH peakuuil ¢
y4acTueM a3oT- U CEpOCOAEPIKAIINX
OpraHMYeCKHUX COEIMHEHU; peaxkuuii,
WUTIOCTPUPYIOIINX I'€HETUYECKYIO CBSI3b MEXKIY
HuMu. CoCTaBlI€HHE YpaBHEHHUH IO 3aJaHHBIM
CXeMaM IIPEBPALLECHUN

CucremaruzupoBaTh ¥ 0000IIaTh IOJIY4YEHHBIE
3HAaHUS O CTPOECHUH, CBOMCTBAX, MOJYYEHUH U
IPUMEHEHUH  a30T- M CEpOCOoeprKaliux
OpPraHUuYECKUX COEMHEHHUI. CocraBnsth
oboOmarone cxembl. ONUCHIBaTh F€HETUYECKHE
CBA3HU MCXKOY HN3Y4YCHHBIMU KJ1accaMu
OpraHM4YecKuX coeauHeHuu. IIpoBoauTe pacueTsl
0 XUMHUYECKMM  (QopmysiaMmM  BEIIeCTB U
YPaBHEHUSM XUMUYECKUX PEaKLUU

TEMA 6. BUOJOI'MYECKHA

AKTHUBHBIE BEIHLIECTBA (16 yacos)

VYraoeBogsl.  Ob6mas  ¢dopmyna |1
YTJIEBOOB. Knaccudukarms
yrieBofaoB. MoHo-, omuro- wu

XapakTtepu3oBaTb COCTaB YIJIEBOJIOB U  HUX
knaccuukanuio.  [IporHosupoBaTh  cBOMCTBa
HEW3YYEHHBIX  BEIIECTB IO  aHAJIOTHUH  C

nonucaxapuasl. [lpumenenue u W3Y4YEHHBIMHU BElIECTBAMU TOTO xKe
Ouonornyeckas pojb YIJEBOJOB. TOMOJIOTHYECKOTO psna. PackpriBats
Oxkucnenune YTIIEBO/IOB — OMOJIOTUYECKYIO POJIb YTIIEBOIOB

VCTOYHUK SHEPrUU JKUBBIX

OpraHU3MOB

®dusnueckue CBOMCTBA n|l XapakTepru3oBaTb ~ CBOMCTBA  IJIIOKO3bl  Kak

HaXO0XJIEHNE YIJIEBOJOB B NIPUPOAE
(Ha puMepe TJTFOKO3BI "
(bpPyKTO3BI). Jlunelinas u
HUKIUYecKas (OpMBbl TJIIOKO3bI U
bpyxTo3pl. Dopmynsl Pumepa u
Xeyopca. Ilonsitue o Ttayromepuu
KaK  BHJIE M30MEPUU  MEXKAY

[MUKJINYECKOUN " JIMHEWHOU
dopmamu. DpykTO3a Kak H3OMEP
TJIIOKO3EI. Pu6o3a H
ne30Kkcuprbo3a.

JdemoncTpauuu. PacTBopuMoOCTh

BEILIECTBA c JIBOMICTBEHHOU ¢byHKumen
(ampmerupocrupra).  OOBACHATH  AIEKTPOHHOE
CTPOCHHE  MOJIEKYJ  TJIOKO3bI ¥ pHOO3BL
CpaBHUBaTh CTPOCHHE M CBOWCTBA TJIFOKO3bI M
GpyKkTO3bl.  XapaKTepu30BaTh OUOIOTHYECKYIO
poiib  W3y4YEHHBIX  BemecTB.  MccienoBarh
CBOMCTBa M3ydaeMbIX BemlecTB. HabOmiomate u
ONKCHIBaTh XHWMUYECKUE PEAKLIUU C IOMOIIBIO
pomHOTO si3pIka M si3bika xumuu. CoOmoaath
mpaBuja ¥ TpueMbl Oe3omacHOM paboOTHI C
XUMHYECKUMH BEIIECTBAMU M JIA0OpATOPHBIM
000pyI0BaHUEM




YTJIEBOJIOB B BOJIC M dTAHOJIE.

XUMHAYECKHE CBOICTBa
[JIFOKO3bL: ALIMJIMPOBAHUE,
AJTKUIIMPOBAHUE, OKHCJIEHUE

XJIOpHOW WM OpOMHOW  BOJIOH,
OKHCJICHME a30THOM KHCJIOTOH,
BOCCTAHOBJICHHE B III€CTHATOMHBIN

CIUPT, u3oMepu3als,
KaueCTBEHHbIC peakiuu Ha
TIIIOKO3Y (3KCIepUMEHTANIbHbBIE
JI0Ka3aTenbCTBa HATHYUS

QIBJACTHIHON M CIUPTOBBIX TPYII
B TJIIOKO3€), CIHUPTOBOE U

MOJIOYHOKHUCIIOE OpoKkeHue.
['MUKO3UAHBIA  THUAPOKCUII,  €ro
cnenuduieckue CBOMCTBA.

ITonste o rnmko3mmax. IloHsarue
0 TUIIOKO3MJaX, UX HAaXOXJICHHU B
npupoge. Ilomydenne riaroko3sl.
JlaGopaTopHbIii ONBIT 11.
CBoJiCTBa TIIIOKO3BI

XapakTepu3oBaThb ~ CBOIMCTBAa  TJIIOKO3BI  Kak
BELIECTBA C JIBOMICTBEHHOM ¢byHkunei
(ampaeruocnupTa). [Iporuno3upoBars
BO3MOYKHOCTh NMPOTEKAaHUS XUMHUYECKUX PEaKIHA
Ha OCHOBE 3HAHUI 00 3JIEKTPOHHOM CTPOSHHHU
BemecTB. OOBACHATh NPOTEKAHUE XUMHYECKHX
peaKIuii MeXIy OpPraHHYECKHMMHU BEIECTBAMH,
UCTIONB3Yysl  3HaHUS 00 WX  MeXaHu3Max.
CormocTaBiaATh XUMHYECKHE CBOWCTBA TIIIOKO3BI C
obOmactsMu  mpuMeHeHusa. M neHTuuIupoBarthb
TJIIOKO3Y C IIOMOIIBIO0 KAa4yeCTBEHHBIX PEaKIH.
HaGnronate 1 ONMMCHIBATH XUMHUYECKUE PEAKIIUU C
NOMOIIBIO POJHOTO S3bIKa M S3bIKA XHUMHUH.
Cobmronate mpaBWiia W TIPUEMBI  O€30MacHOU
paboOTBl C XWMHYECKHMMH  BEIIECTBAMH U
n1abopaTOpHBIM 000PYI0BAHUEM

Jucaxapupl.
MIPEACTaBUTED
HEBOCCTAHABJIMBAIOIINX
JIMCaxapuioB. Crpoenue,
busznueckue i XAMUYECKHE
CBOWCTBa caxapo3bl. ManpTo3a,
JJakTo3a ©  nemiodmos’a:  ux
CTPOEHHUE, busnueckue u
XHMHYECKHE cBoWcTBa. ['maponus
nucaxapunoB. llomydenne caxapa
U3 caxapHou cBekibl. [IpuMeHeHne
caxapo3sbl

Caxapo3za KaK

OOBSACHATD MEXaHU3MBbI o0OpazoBaHus
IucaxapuioB. XapakTepu3oBaTh BaKHEUIINE XU-
MUYECKHE CBOWCTBa aucaxapuaoB. OMNHUCHIBATH
MPOMBILUIEHHOE  MOJYYEHUE  caxapo3bl U3
MPUPOTHOTO ChIpbsi. COMOCTAaBIATh XUMUUYECKHE
CBOMCTBA JCaxapuioB c o0nactaMu
MpUMEHEHHUs. XapaKTepPU30BaTh OHOJOTUYECKYIO
POJIb TUCaxapuioB

ITonucaxapuapl. Kpaxmann,
TAMKOTEH HW  IEJJI0I03a  Kak
OMOJIOTHYECKHe MTOJIUMEPHI.
Kpaxman kak cmech aMHIIO3BI U
aMWIONEKTHHA, ero (Qusuveckue
CBOMCTBAa. XHWMHYECKHE CBOMCTBA
Kpaxmaja: TUIPOJIN3,
KaueCTBEHHAs] Peakius ¢ MOJIOM H
ee MpUMEHEHUe I OOHapyKeHUs
KpaxMaja B MPOAYKTAaX IMHUTaHUS.

Iemnromno3sa: CTPOEHHUE u
¢buznueckue CBOMCTBA.
XUMHUYECKUe CBONCTBA
LEJUTIOJIO3BL: THPOJIN3,
o0pa3oBaHUE CJIOXHBIX 3(HUPOB.
IIpumenenue Kpaxmaja u

CpaBHI/IBaTB CTPOCHUC U CBOMCTBaA KpaxMmajia u

[EJUIIOJIO3EL. XapakTepu3oBaTh BaKHENIIINE
XUMHYECKHUE CBOMCTBA MOJIMCAaXapUa0B.
ComnocTaBisiTh XUMHWYECKHUE CBOWCTBA

MOJIMCAaxapuaoB ¢  00JacTAMH  IPUMEHEHHS.
Habmionate ©  onmuchbIBaTh  CaMOCTOSITENBHO
IIPOBOAMMBIE XUMHUYECKHE PEAKIUH C IOMOILBIO
POJIHOTO SI3bIKA U SI3bIKa XUMUU. XapaKTepU30BaTh
OMOJIOTHYECKYIO poiib MIOJINCAXapUIOB.
UnentuduuupoBaTb  Kpaxmal €  HOMOUIbIO
KadecTBEHHBIX peakuuil. Cobmogare mpaBuiia U
npueMbl 0e30macHoOil paboThl € XMMHUYECKUMU
BEIIECTBAMHU U JIAOOPATOPHBIM 000PY0BaHUEM




[EJUIIOJIO3E]. [IpakTueckoe
3HAUYCHHE MMOJIUCAXAPUIOB.

JlaGopaTropHblii OIIBIT.
Ornpenenenue Kpaxmaja B

MPOAYKTAX ITUTAHUA

IIpakTnyeckas padora Ne 7.
«['mpponus kpaxmana»

[IpuroToBneHne  KpaxMajabHOTO  KieWcTepa.
KavectBeHHast peakuusi Ha kpaxmai. ['maponus
Kpaxmajia B KHCJIOW cpele TpH KHUISTYCHUU
pacTtBopa. DKCHEPUMEHTAJIbHOE TMOATBEPIKICHHE
peaKIy THApOoIIn3a Kpaxmaa

[TIpoBOIUTH  XUMHYECKUH  IKCIEPUMEHT IO
TUAPONM3Y Kpaxmana. HabGmrogath W ONMUCHIBATH
CaMOCTOSITENIbHO ~ TPOBOJUMBIC  OMBITHI  C
MOMOIIBI0 POJHOTO S3bIKA W SI3bIKA XHMHUH.
CobmtoiaTe mpaBuia U TpUEMBbl  Oe30macHOU
paboTBl ¢ XUMHUYCCKUMH  BEIICCTBAMH M|
71a060paTOPHBIM 000PYIOBAaHHEM

Pemenne 3aga4un BBITIOJTHCHUC
ynpaxcHeHI/Iﬁ 10 TCMC ((yFHeBOI[BI»

BelntonHeHne ynpaxHEeHUN 10 TeMe « Y TJIEBOJBIY,
Ha COCTaBJICHUE YpaBHEHU peaxuuii,
COOTBETCTBYIOLINX 3a/IaHHBIM cxemaw,
COJIepKalliM HEW3BECTHBIE BellecTBa. PemieHune
3a1a4

Hcnonp30BaTh aJIrOPUTMBL NIPU PELICHUM 3a1ad.
CocTaBisiTh ypaBHEHHs 10 3aJaHHBIM CXEMaM
IIPEBPALICHUM. IIpoBoguts  pacueTsl 1O
XUMHUYECKUM (hopMyraM BELECTB U YpaBHEHUSIM
XUMUYECKUX PEAKLUN

Kupbr  kak  cioxHBIE  APUPHI
TJIMIIEPUHA U BBICHINX KapOOHOBBIX
KHCJIOT. PacturensHbIC Hu
JKUBOTHBIE  KHPBI, HX COCTaB.
®u3nyeckue  CBOWMCTBA  JKHUPOB.
XUMUYECKUE CBOWMCTBA  JKHUPOB:
TUJIPUPOBAHUE, OKHCIICHHE.
I'maponus wiauM OMBUIEHUE KHUPOB
KaKk  Crmoco®  TPOMBIIUIEHHOTO

MOJIyYEHUS coJei BBICIINX
KapOOHOBBIX KHCJIOT.
I'maporenusanus JKUPOB.

[Ipumenenue >xupoB. MbUId Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
Moromie cBOMCTBA MBIIA.
JlabopaTopHusbiii onbiT. JKupsl u
UX CBOMCTBA

XapakTtepu3oBaTh OCOOCHHOCTH CBOWCTB >KHPOB
Ha OCHOBE MX CTpPOEHHs (KHUpBI KaK CIIOKHBIE
5¢upbl INIHMIEpUHA U BBICIIUX KapOOHOBBIX

KHCIIOT). XapaxkTeprus3oBarh BaOKHENIIME
XHMHYECKHE CBOWMCTBA >KUPOB. XapaKTEPU30BaTh
obnactu IIPUMEHEHUS XKUPOB u 170:¢

Oounonoruyeckyro posib. HaGmionate u onuchBaTh
CaMOCTOSITEJIbHO NPOBOAMMBIE OMNBITHI € O
MOIIBI0 POJHOTO S3bIKA W S3bIKA XUMHH.
Cobmtonate mpaBwiia M TpUEMbl  Oe30MacHOU
paboThl ¢ XWMHYECKHMH  BEIIECTBAMH U
J1a00paTOpHBIM 000pyI0OBaHUEM

AwmwuHOKHUCTOTHL. COCTaB, CTPOCHHE
U HOMEHKIAaTypa AaMHUHOKHUCIOT.
I'omonornyecknii psia npeneabHbIX

aMUHOKHCIIOT. dusnyeckue
CBOMCTBA MpeaEIbHBIX
aMHHOKHUCIIOT. Crioco05I
MTOJTYYCHUS aMHHOKHCJIIOT.

XapakTepru3oBaTh  BaXKHEHIIME  XUMHUYECKHUE
CBOMCTBA aMHUHOKHCIIOT. XapakTepHu3oBaTh
AMUHOKHUCJIOTHl Kak aM(OTepHble OpraHUYecKue
COCIMHECHUS. XapakTepu3oBaTh byHKIIH,
o0jacT MNpPUMEHEHUS AaMHHOKHCIOT M HX
OMOJIOTUYECKYIO pOJIb. Habmonate
JIEMOHCTPHPYEMBIE MaTEPHUAIIbI




AMUHOKHUCIOTHl Kak aM(oTepHbIe

OpraHUYEeCKHE COCIMHEHMUS,
paBHOBECHS B pacTBopax

AMUHOKHCIIOT. CaoiicTBa

aMUHOKHCIIOT: KHUCIJIOTHBIE u

OCHOBHBIC CBOMCTBA;

alUIMpPOBaHUE aAMUHOTPYIIIBL;

TepU(UKALINS; peakuuu C

A30TUCTOMN KHUCJIOTOM.

KauecTBeHHbIE peakuuu Ha

AMUHOKHCIIOTBI € THUIPOKCUAOM

menu (11). Creuunduueckue

KaueCTBEHHbIE peakiuu Ha

apoMaTHYECKHE u

reTEPOLUKINYECKUE

AMUHOKHCIIOTBI c

KOHIIEHTPUPOBAHHOM a30THOM

KHCJIOTOM, Ha IMUCTEHH C aIeTaToM

ceunua (II). buonornueckoe

3HAUYEHHE 0-aMUHOKHUCIIOT.

Ob6uactu IPUMEHEHUS

aMUHOKHCIIOT.

JleMoHCTpaLuu. O6pa3ubl

AMUHOKHCIIOT

[lentunpl, ux CTPOCHHE. XapakTtepu3oBaTb CTPOEGHHE W  Ba)KHEHIIUE
Ilentnanas CBSI3b. AMUTHBIN XUMHYECKHE CBoOWcTBa mnentuaoB. OOBIACHITDH
Xapaxkrep MEeNTUIHOU CBA3HU. MEXaHM3M OOpa30BaHUS W XapakTep MENTHIHON
Cunre3  mentuaoB.  ['maponus CBSI3U

MENTU]IOB

benku KaK MIPUPOTHBIC Xapaktepu3oBaTh O€JIKM KaK TOJIUIETITH]IBI.

6uononaumepsl. COCTaB U CTpOEHHE
OenkoB. IlepBuuHas cTpyKTypa
OEIIKOB. depMEHTaTUBHBIN
ruaponns  OenkoB.  Bropuunas
CTpYKTypa OENKOB: «-crupaib, [3-
CTPYKTYpa. Tpernunas u
YeTBEPTUYHAS CTPYKTypa OEIKOB.
Hucynspuanbie MOCTHKHU u
WOHHBIE U  BaH-/I€p-BaaJIbCOBBI
(rumpodoOHBIE) B3aUMOJICHCTBUA.
XUMHYECKUEe CBOWCTBA OEIKOB:

THJIPOJTU3, JCHATYpaIs,
KaueCTBEHHBIC (I[BETHBIC) PEaKIINH
Ha OenKu. buonornueckue
byHKIMU OENKOB.

JlaGopaTropHbIii OIBIT 12.

L[BCTHLIe pcaKkuuu OcIKOB

OnuceiBaTh CTPOEHHE U CTPYKTYphl Oelka.
XapakTepu3oBarhb ¢byHKIUY, o0nactu
NpUMEHEHHs OJIKOB U UX OMOJIOTHYECKYIO POJIb.

UnentuduuupoBatb  GelIKM € MOMOLIBIO
KAUECTBEHHBIX  PEaKLMM. Habmomate
OIMCHIBATh CaMOCTOSITENIbHO MIPOBOJMMbIE

XMMHUYECKHUE PEAKIIUH C TIOMOILBIO POAHOTO S3bIKa
u s3pika xumuu. CoOiroAaTh MpaBuUiia U MPUEMBI
6e3omacHoOil paboOThl ¢ XMMUYECKMMHU BEIIECTBAMHU
1 J1abopaTOpHBIM 000PYA0BaHUEM

HyxnennoBbie KHCJIOTEI.
Hyxkieo3usl. Hyxkneotumsi.
Hyxnennossie KHUCJIOTBI KaK

npupojHble noaumepsl. CocTtaB H

XapakTepu3oBaTh HYKJIEHHOBBIE KHUCIIOTBI Kak
MpUPOJHbIE MOauMephl. ONHUCBHIBATH CTPYKTYPHI
HYKJIEMHOBBIX KHCIOT. CpaBHUBaThb CTPYKTYpBI
OETKOB M HYKJIEHMHOBBIX KHCIOT. ONHCHIBAaTh




CTPOCHUE HYKJICMHOBBIX KHCJIOT

crpoenne JHK wu PHK. XapakrepuzoBath

(AHK u  PHK). T'unponus BAKHEHIIINE XMMUYECKHUE CBOMCTBA HYKIIEUMHOBBIX
HYKJIEMHOBBIX KHCIIOT KHCJIOT
Ponb HyKJIEMHOBBIX KHCIOT B |1 OnepupoBaTh MOHSATUSAMHU «PETUTHKALIUS,
KU3HEJEATEIIBHOCTH  OpraHU3MOB. «TPAHCKPUIILIUS, «TPAHCISALUAY,
DyHKIUU JHK u PHK. «KOMIUIEMEHTApHOCTh»,  «MarpuuHas  PHK»,
KoMIuieMeHTapHOCTb. «rpancnoptHas PHK», «pubocomnas PHK».
I'enetnueckuii kon OnuceiBate pynkiuu JIHK u PHK. PackpeiBath
OMOJIOrMYECKYIO POJIb HYKJIEMHOBBIX KHCIIOT
IlpakTuyeckass paGora Ne 8. |1 Pelienne kauecTBEHHBIX 3a7a4 Ha pacro3HaBaHHUE
«Unentndukanuss  OpraHUYECKUX KHCIIOPOJICOIEPKALLUX OpPraHUYECKUX
BEILIECTBY COEIMHEHUH
IIpoBOIUTE  XUMUYECKHH  DKCIEPUMEHT  IIO
pacno3HaBaHUIO KHUCJIOPOJICOAEPKAITUX
opraHuyeckux coeauHeHuil. HaOmomate u
ONUCHIBaTh CAMOCTOATEIBHO IMPOBOJIMUMBIE OIBITHI
C IIOMOUIBI0 POJHOTO $3bIKa U SI3bIKA XHMMH.
CobOmtonate mnpaBwia M TpUEMbl Oe30MacHOU
paboOTBl C¢ XMMHUYECKUMH  BEIIECTBAMU U
71a060paTOPHBIM 000PYTOBAaHUEM
Ob6o6maromee  moBropeHue 1o |1 3aaHus 10 COCTABIICHUIO YpaBHEHUI peakuuil ¢
TeMaM  «A3zoTcoaepxkaimue U y4acTUEM a30TCOJAEpKAIUX U OHOJIOTHYECKH
OHOJIOrNYECKH aKTUBHbIE aKTHUBHBIX OpraHuYeckux BemiecTB. CocTaBiieHHE
OpraHUYECKHE BEILIECTBA YPaBHEHUN MO 3aJJaHHBIM CXE€MaM IpEeBpaIleHUI.
Pacuersl mo xumuueckuMm (opmynam BeEIIECTB U
YPaBHEHUSAM XMMHUYECKHUX PEaKIIMH
CucrematusupoBarb M 00001IaTh MOJyYEHHbBIE
3HaHHUSA O CTPOCHHMM, CBOMCTBAaX, IOJyYEHUU U
MPUMEHEHUN a30TCOJEpKAIIUX U OHOJIOTMYECKU
AaKTUBHBIX OpraHudeckux BemecTB. CocTaBiATh
obOoOmarone cxembl. IIpoBoauTh pacuersl MO
XUMUYECKUM (OpMYJIaM BEIIECTB U ypaBHEHUSIM
XAMHYECKHUX PEaKui
KonTposbnass paGora Ne 4 mo |1 KoHTposb 3HaHMI 10 TeMe «A30TcoAeprKalue u

TEME «A3oTCcoepKalme u
OMOJIOTUYECKH AKTUBHBIE
OpraHHYECKHE BEIIECTBA

OMOJOIHYECKU
BEIIECTBA»
OcCymiecTBISTh MO03HABATEIBHYIO PEQIICKCHI0 B
OTHOLIEHUH  COOCTBEHHBIX  JOCTHIKEHUH B
npoliecce pelieHus: y4eOHBbIX M MO3HABATEIBHBIX
3a1a4

AKTHUBHBIC OpTraHHU4Y€CKUcC

TEMA 7. BBICOKOMOJIEKYJISIPHBIE COEJJUHEHMUS (6 uacoB+1luac pe3epB)

OCHOBHBIE TTOHSTHUS
BBICOKOMOJIEKYJIIPHBIX

COETMHEHUI: MOHOMEp, MOJINMED,
CTPYKTYpHOE€  3BEHO,  CTEIIECHb
MOJIMMEPH3ALINH. OCHOBHBIE
CHOCOO0BI MOJTy4YeHHUs
BBICOKOMOJIEKYJISIPHBIX

COCIMHECHU: peaxkuuu

MOJIMMEPpHU3aAllun n

1

OnepupoBatb MOHSTUSIMH «MOHOMEpY,
«IIOJIUMEP, «COTIOJUMEDY, «CTPYKTYpHOE
3BEHOY, «CTETIEHb HOJIMMEPHU3aLUN»,

«MOJMMEPU3ALIUSY, ITOJTUKOHICHCALIHSI.
XapakTepru3oBaTh pPEAKUUUA MOJUMEpPU3AlA U
MOJNIMKOHACHCAIIUA KaK CHOCOOBI  MONydeHUs
BBICOKOMOJICKYJISIPHBIX coequHeHnid. OOBICHSATH
CBSI3b CTPOCHMUSI TIOJIUMEpPA C €T0 CBOMCTBAMU




HOJIMKOH/ICHCAIHH.
Cononumepusanus. CrtpoeHue Hu
CTPYKTypa HOJMMEPOB.
3aBUCHMOCTb CBOMCTB IOJINMEPOB
OT CTPOCHHUS MOJICKYJT

Knaccudukanus MOJIUMEPOB:
IIJIaCTMACCBI (Tutactukn),
3JacTOMephbl (Kaydykd), BOJIOKHA,
KOMITIO3UTBI. CoBpemeHHbIE
TJIaCTMACCHI (TutacTukm)
(MOMUATHUIIEH, MTOJIUIIPOITUIIEH,
MOJIUCTUPOJI,  MOJUBUHUIIXIIOPUI,
¢dTopormacr,

nonud THIeHTepedTanaT,  akpui-

OyTaaueH-CTUPOJbHBIN  IJIACTHK,
MOJIMKApOOHATHI).
TepmorutacTuyHble u
TEPMOPEAKTHUBHBIC MOJIUMEPBHI.
®eHonopManbIeTUAHBIE CMOJIBI.
Komno3uTHble MaTepuasbl.

XapakTepHu3oBaThb CBOICTBa U3YYEHHBIX
IOJIMMEPHBIX MaTepuasoB. ONuUCHIBaTh CBOWCTBA,
CHOCOOBI MOJY4YEHUS U NMPUMEHEHHs] M3y4eHHBIX
IOJIMMEPHBIX ~ MaTepHUajoB.  XapaKTepU30BaTh
HOTPeOUTENBCKUE CBOIICTBA U3yUEHHBIX BEIIECTB

Bonokna, wux knaccuduxaims.
[TpuponHsie U XMMHYECKHE
BOJIOKHA. HckyccTBeHHBIE u
CUHTETHYECKHE BOJIOKHA. [loHsaTHE
O BHCKO3€ U alleTaTHOM BOJIOKHE.
[TonmaupHble W TMOIMAMUAHBIE
BOJIOKHA, UX CTPOEHHE, CBOWCTBA.
[TpakTueckoe UCIIOJIb30BaHUE
BOJIOKOH. DnacToMepsl.
IIpupoaHBII M CUHTETUYECKUU
kaydyk. Pe3suna u  200HMHT.
[TpumeHnenune IIOJINMEPOB.
CuHrernyeckue TIJICHKH.
MembOpanbsl. HoBble TexHONOTHH
JAIbHENIIIETO COBEPLICHCTBOBAHUS
MOJINMEPHBIX MAaTEPUAJIOB.
JleMoHCTpanum. O6pa3ubl
m1acTukoB. Kosulekuusi BOJIOKOH.
[TonukoHaeHCAMs ATUICHTITUKOIS
¢ TepedTaneBoil KUCIOTOM.
JlaGopaTropHbIii OIBIT 13.
OtHoeHune CUHTETUYECKUX
BOJIOKOH K pacTBOpaM KHCJIOT H
nieso4ein

XapaxkTeprus3oBaTh CBONCTBA M3YYEHHBIX
HOJMMEpHBIX MarepuanoB. OnuchIBaTh CBOMCTBA,
CHOCOOBI MMOJIYYCHHA W IMPUMCHCHUA HU3YYCHHBIX
NOJMMEPHBIX ~ MaTepHajoB.  XapaKTepHu30oBaTh
HOTp€6I/ITCJ'II)CKI/Ie CBOMCTBA HN3YUYCHHBIX BCIICCTB.
HaGnromate M onuchIBaTh JAEMOHCTpPHUpYEMBIE
MaTc€pHralibl U OIIBITHI. Ha6J'HOI[aTB 1 OIIMCHIBATh
JIEMOHCTPHPYEMBbIE u CaMOCTOSITENILHO
MMPOBOAWMBIC XUMHUUYCCKHE PCAKIHWH C IMOMOIIBIO
pOIHOro si3plka M s3blka XuMuu. Cobmroaarh
npaBWjia M MpHeMbl Oe30macHOW paboThl ¢
XMMUYECKMMH BEIIECTBAMH M JIaOOPAaTOPHBIM
00opyI0BaHEM

HroroBasi koHTpoJbHasi padora
M0 KypCy OpraHMYe€CKON XUMHUH

OcCymiecTBISATh MO3HABATEIBHYIO PE(IICKCHI0 B
OTHOIIICHUU CO6CTB€HHBIX )IOCTI/I)KeHI/Iﬁ B
npoliecce pelieHus] y4eOHBbIX M MO3HABATEIbHBIX
3a1a4

IIpakTnyeckas paGora Ne O.
«Pacmo3naBanue miacrmMaccy»

Pemienue SKCIICPUMCHTAJIbHBIX 3aga4 Ha
pacCrno3sHaBaHHEC IJI1aCTMaccC




[IpoBOaUTh  XUMHYECKHH  DKCIEPUMEHT IO
pacrio3HaBaHMIO  IulacTMacc.  HaOmromate  u
ONKCHIBATh CAMOCTOSITEIILHO MPOBOMMBIE OTIBITHI

IIpakTnyeckas padora Ne 10.
«Pacno3HaBaHue BOJIOKOH»

Pemienne  SKCHEpUMEHTAJbHBIX  337a4  Ha
pacrio3HaBaHHE BOJIOKOH

IIpoBOIUTE  XUMUYECKHH  DKCIIEPUMEHT  IIO
pacrio3HaBaHMIO  BOJIOKOH.  Habmiogate  u
OIHCHIBATH CAMOCTOSITENIEHO MPOBOIUMBIE OIBITHI
C IIOMOIIBIO POJHOTO S3bIKa M S3bIKa XUMHH.
Cobmronate mpaBWwiia W TIPUEMBI  O€30MacHOU
paboTbl ¢ XMMHUYECKMMM  BEIIECTBAMH U
71a00PaTOPHBIM 000PYIOBAaHUEM

Pemenne 3agad ¥ BBIIOJIHEHHE
YIOpaXHEHHUI o KypCy
OpraHUYEeCKON XUMUU

Beinosnnenue YIpaXHEHUI o Kypcy
OpraHN4YeCcKon XUMUH, Ha COCTaBJICHUE
YpaBHEHUU peakiumii, COOTBETCTBYIOIINX
3aJJaHHBIM CX€MaM, COJEpXallluM HEU3BECTHbIE
BellecTBa. Perenue 3aaa4, BbIBOJ MOJEKYISIPHOU
dbopmynsl  KapOoOHOBBIX KHCIOT. CocraBieHue
CXEM CHHTE32a 3aJJaHHBIX COCIMHEHU
Hcnonp30BaTh aJrOpUTMbl MPU PEUICHUM 3a]ad.
CocraBiATh ypaBHEHHsI MO 3aJaHHBIM CXE€MaM
IIPEBPAILCHUI

11 kaace
TEMA 1. CTPOEHUE BEHIECTBA (8 uacos)

Crpoenue aToma. Hyxmuner. | 1 O600maTe  MOHATHS  «SIAPOY, «IIPOTOHY,
N3otonbl. Tunbel pagmoakTHBHOIO CHEUTPOHY, «U30TOMBIY, CHYKIAIBD).
pacnaga. TepmosiiepHbIl CHUHTE3. XapakTtepu3oBaTb CTPOEHHE AaTOMHOIO  sJpa.
Snepusie peakuuu. Ilpumenenue Paznuuath TEpMUHBI «HYKJIHIBD» M «H30TOIBD.
PaAMOHYKIUJIOB B  MEAMIIMHE. XapakTepus3oBaTh THUIIBI PaAOaKTUBHOTO
Metoa MEYeHBIX aTOMOB pacnaza, TUIBI SAEPHBIX peakuuil. ONHCHIBaThH

MOJIyYeHUE HOBBIX DJJIEMEHTOB  IOCPEACTBOM

SJICPHBIX PEaKIAN
KBantoBble  umcma.  ATtomHas | 2 XapakTepu3oBaTh COCTOSIHHE 3JIEKTPOHA B aTOME.
opOuUTab. Pacnipenenenne O0600mmaTh MTOHSTHUSA «OIEKTPOHHAs
AJIEKTPOHOB TI0 3HEPreTUYECKUM KOH(QUTYpalus», <«IHEPreTUYeCKU ypOBEHbHY,
VPOBHSIM B COOTBETCTBUHU  C «aToMHas opOuTAITBY. XapakTepuzoBaTh
MPUHIUIIOM HAUMEHBIIEH SHEPTUH, KBaHTOBble uncia. DopmynupoBaTh 0a30BbIE
npaBujoM XyHAa W TPUHIAIIOM MPUHIMITBI  paclpeleNieHuss  AJIEKTPOHOB  TIO
[Taymu. OcCOOGEHHOCTH CTPOECHHS opbutansMm. CpaBHHMBAaTh aTOMHBIE OpOMTANH,
OSHEPTeTUYECKNX YPOBHEH aTOMOB HaxoJSIIMecs Ha Pa3HBIX YPOBHSX, MO GopMme u
d-asieMeHTOB. DNeKTpOHHas SHEPTUH. XapakTepus3oBaTh BAJICHTHBIE
KOHpUTyparus aToma. BO3MOKHOCTH aTOMOB XHUMHUYECKHUX JIEMEHTOB
DNIEKTPOHHBIE KOH(UTYpaIiu
MOJIOKUTEIBHBIX W OTPUIIATEIBHBIX
MOHOB. BanieHTHBIE 311€KTPOHBI
DNEeKTpOHHAs npupona | 1 KonkpetusupoBaThb MOHSATHUSA «XUMHUYECKast
XUMHUYECKOH CBSI3H. Buaer CBSA3bY», «BAJEHTHOCTH». (000mMATE ITOHATHSA
XUMUYecKor cBsizu. KoBaneHTHas «KOBAJICHTHAsl HEMOJISIPHAs CBSI3b)», «KOBAJIEHTHAS
CBSA3b M €€  XapaKTEePUCTUKH nosisipHast  cBA3bY».  OOBACHATH  MEXaHHU3MBbI
(oHeprusi CBfA3W, JJIMHA CBSI3H, o0pa3oBaHUs KOBICHTHOW cBsi3u. ONHCHIBATH

BaJICHTHBIN yroJl, KpaTHOCTh CBSI3H,

XapaKTePUCTUKU KOBAJICHTHOM CBSI3H.




MOJIIPHOCTS, HOJISIPU3YEMOCTb).
KoBasieHTHas HEIOJIApHAs u
noysipHast  cBsi3b. OOMEHHBIA W
JIOHOPHO-aKLENTOPHBIN

MEXAHU3MBI o0pazoBaHUs
KOBAJICHTHOM  IIOJIIPHOM  CBS3H.

['eomeTpust MOJIEKYJIbI
JemoncTpaumnu. Mojenu MOJeKy

[IpenckaspiBaTh  (opMy  HPOCTBIX  MOJIEKYIL.
Habmronate ¥ onMchiBaTh JI€MOHCTPUPYEMBIE
MaTrepuaibl

Xumuyeckasi cBsi3b. MoHHas cBs3b. | 1 0O0606mmate MOHATHUSA «AOHHAaA CBA3bY,

Tunel KpUCTALTUYECKUX PEIIETOK «KPUCTAJUIMYECKAs] PEIIETKay, «3JIEMEHTapHas

MOHHBIX coenuHeHuil. [lonstue 06 aueiikay. OODBICHATb MEXaHU3Mbl 00pa30BaHUA

AJIIEMEHTapHOU STYEHKE. MOHHOM CBS3HU. XapakTepu3oBarb  THIIbI
KPUCTAJUTMYECKUX PELIETOK

Xumuueckas CBs3b. | 1 O0600maTe TOHSATHE «METaJUTMYECKasi CBS3bY.

Merammueckass cBsi3b. CTpoeHHe OOBSCHATD MEXaHU3Mbl oOpa3oBaHUs

TBEPIBIX TEJ: KPUCTAUIMYECKUE U METaJUIMYECKOM CBSI3U. XapaKTEpPH30BaTh THIIBI

amop¢HbIe BEILECTBA. Tuner KPUCTAJUIMYECKUX pemeToK METaJUIOB.

KPUCTAJUTMYECKUX pemieTox HaGnronate W omuchIBaTh  JEMOHCTPUPYEMBIC

METaJIOB. Marepuaibl

Hemonctpauuu. Kpucraminueckue

peleTKu

MexMoueKynspHbie 1 XapakTtepu3oBaTb  THUIBl  MEXMOJEKYJISIPHOTO

B3aUMO/JICUCTBUA. Bonopoanas B3aUMO/JICUCTBUA. 0O060061maTh TIOHSITHE

CBSI3b U €€ BJIUSIHUE Ha CBOMCTBA «BoJOoposiHAsA CBs3bY». OOBACHATH MEXaHHU3MBbI

BEIIECTBA. 00pa3zoBaHus BOAOPOIHOMN CBSA3U

O6oOmatomee moBTopeHue 1o |1 Pemenue 3amau W BBITIOJIHEHHE YIPAKHEHHI,

TEMC ((CTpOCHI/Ie BC€IICCTBa»

MO3BOJIIONINX CHCTEMAaTU3UPOBATh U OOOOIIUTH
IMMOJIYYCHHBIC 3HAHUA 10 TEMEC «CTpOGHI/IC
BEIIECTBA

CocTaBiaTh CpaBHHUTENIbHBIE U 0000IIaoIIHe
cxembl. [IpoBoauTh pacueTsl TO XUMHYECKUM
bopmynam 51 YpaBHEHUAM peakiuil.
OcymecTBISATh MMO3HABATEIbHYI0 pEIIEKCHIO B
OTHOUIICHUU COOCTBEHHBIX I[OCTI/I)KCHI/If/'I B
MpollecCe pelieHHsT Y4eOHBIX U TO3HaBaTeNbHBIX
3amad

TEMA 2. TEOPETUYECKOE ONIMCAHUE XUMHUYECKHUX PEAKIIMH (17 yacoB)

TermoBoit  3ddext xumuyeckoi
peakuuu. ODHOOTEPMHYECKHE H
IK30TEPMHUUECKUE peaxkuuu.
Tepmoxumuueckue YPaBHEHHS.

[Mousgtue 00 »HTaANBIUU. Terora
o0pa3oBaHMs BEIIECTBA.

JdemoHcTpaumu.
DK30TepPMUYECKUE "
SHAOTECPMHUYCCKUC XUMHUYCCKUEC

peakuuy. TeIIoBbIE SBICHUS IIPU
pPacTBOPEHUM CEPHOM KHUCIOTBI H
aMMHUAYHOU CEIIUTPBI

1

XapakTepru3oBaTh TEIJIOBbIE 3¢ dexTs
XUMUYEeCKUX  peakiuid. OO0o00Imare  MOHATHA
«OK30TE€PMHUECKAs PEaKIHs», «IHI0TepMUIEcKas
peaxkuus». OnwuceiBath TEPMOXUMHUYECKHE
peakuuu. PaccuuThiBaTh TEIUIOBBIE 3(PQPEKTHI
XUMHUYECKUX peakuui. Onpenensars IOHATHE
«@HTaNBNUs». OnpenensTh TeMI0Th 00pa3oBaHUs
BELIECTB. Habmonate U OIHCHIBATh
JEMOHCTPHUPYEMBIE OIIBITHI




3akoH I'ecca U ciencTBUS U3 HETO.
DHeprusi CBA3u

®opmynupoBaTh 3aKOH l'ecca W cieAcTBUE U3
Hero. PaccuuThIBaTh TEMJIOTHI pCaknun 4Yepe3
TEIUIOTHl OOpa3oBaHMs BellecTB. PaccuuThiBaTh
TEIJIOTHI PEaKIIUU YEPE3 IHEPTUU CBSI3EH

[Tonsitue 00 »HTponuu. Bropoii
3aKOH TEPMOIMHAMUKHI

®opmyarpoBaTh BTOPOM 3aKOH TEPMOJIUHAMUKU.
OrnepupoBaTh NOHATHEM «IHTPOITHS»

Ouneprust I'mbbca u Kpurepuu
CaMOIIPOU3BOJIBHOCTH XUMHYECKOM
peakuun

Xapaktepu3oBath  SHepruro  [mbObca  kak
TEPMOJAMHAMUYECKYIO GyHKIHIO.
[IporHo3upoBarb  BO3MOXHOCTb  HPOTEKAHMS
XMMUYECKHX pEaklUMii Ha OCHOBE MMEKLIUXCS
3HAHUW MO0  XUMHUYECKOM  TEPMOJMHAMHUKE.
XapakTepus3oBaTh KpUTEpUU
CaMOIPOU3BOJIbHOCTA XUMHYECKHUX PEAKIUN

Pemenue 3aJa4d I10 TEMC
«XuMHYCCKas TCPMOAUHAMHKA»

Pemenne pacyeTHBIX 3agady MO XHUMHYECKHM
dopMynaM U ypaBHEHUSM IO TeMe «XHUMHYECKast
TEePMOAMHAMHKA

OcCymiecTBISATh pacyeThl TEIUIOBBIX J(PQEeKTOB
XMUMHYECKHX pEaKUMil Ha OCHOBE JaHHBIX O
TerioBoM  3(dexre  00pa3oBaHUS  BEIIECTB.
[IporHo3upoBaTh  BO3MOXXKHOCTh  HPOTEKAHHS
XUMHYECKHX pEaKIuii Ha OCHOBE HMEIOIIUXCS
3HAHUH 1O  XMMHYECKOH  TEpMOJMHAMHUKE.
OcymiecTBiIsITh ~ pacdyeTbl MO0  XUMHUYECKHM
dopmynam. Vcmomp3oBaTh  aNrOpuTMBI  IIpU
peleHny 3a1a4

CKOpOCTB XUMHUYCCKUX peaKHHfI,
€€ 3aBUCHUMOCTb OT PAa3JIMYHBIX

(akTOpOB: MPUPOJIBI PEArMPYIOLINX

BEIIECTB, KOHIICHTPAILINH
pearupyroumx BEILIECTB,
TEeMITepaTyphl, HaJTU4Ius
KaTaau3aTopa, MJI0IAIN
MMOBEPXHOCTH pearupyronmx
BEIECTB. Peakiim roMOreHHble U
reTepOreHHBIE. 3aKoH
JEUCTBYIOIUX MaccC.

JdemoHcTpaumu. 3aBUCUMOCTh
CKOPOCTH PEaKIUUu OT MIPUPOIbI
BEIIECTB Ha npumepe
B3aUMOJICUCTBUS pacTBOpOB

pa3IMYHBIX KHCJIOT OJUHAKOBOM
KOHIIGHTPAaLlUd C  OJIMHAKOBBIMH
KycoukaMu (TpaHyllaM{) LUHKa U
OJIMHAKOBBIX ~ KYCOYKOB  pa3HBIX
METaJIJIOB (MarHus, MHKa, kKeje3a)
C pacTBOPOM COJISTHOM KHCJIOTHI.
BsaumopeiictBue pacTBOpPOB
CepHOW KHCIOTBI € PacTBOpaMHU
THOCYNIb(haTa HATPUS Pa3IUYHON
KOHIICHTPALUHU

Xapaktepus3oBaTh CKOPOCTb XUMHYECKON
peakiuu. OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT Pa3NuYHbIX (PAKTOPOB.
dopMynMpoBaTh 3aKOH JICUCTBYIOIIMX Macc.
HabGmionate ¥ omMCHIBATH JIEMOHCTPUPYEMBIE
OITBITEI

IIpaBuno Bant-T'odda. Ilonsarue

OnpenensiTsb TTOHATHS «TeMIepaTypHbIi




00 »dHEpPruM akKkTUBAIMU © 00
DHEPreTHYECKOM npoduie
peaxIuu.

JemoncTpaumnu. B3aumoneicrtsue
pacTBOPOB  CEPHOM  KHCIOTHI C
pacTBopamMH THOCYNb(aTra HaTpus
pa3IMyYHON TeMIepaTyphl

KO (GHIIMEHT CKOPOCTHY», «IHEPIHsl aKTUBALIUIY.
®opmynupoBaTh  MPaBHIIO Bant-T'odda.
OOBSCHATh TNPHUYMHY YBEIUYCHUS CKOPOCTH
peakuuu 1npu HarpeBaHuu. HaOnromate
OIMCHIBATh JIEMOHCTPUPYEMbIE OIBITHI

Karanusatopsl u KaTajus.
AKTHBHOCTD U CEJIECKTUBHOCTb
Karajau3aTopa. Poip kaTanusaTopos
B IIPUPOJE M IPOMBIIUIEHHOM
npousBoAcTBe. DepMeHTBI  Kak
Ouosornyeckre KaTajin3aTopbl.

JemMoHCTpaumu. Paznoxenue
NIEPOKCHJA BOJOPOJA C IOMOILBIO
HEOpPraHUYECKUX KaTaJlu3aTopoB HU

MPUPOTHBIX 00BEKTOB,
COoZIepKAIIMX KaTayasy.

JlaGopaTopHbIii ONBIT 26.
Karanutnueckoe pa3oxKEeHne

MepPOKCHUa BOIOPOIa

OnpenensaTh MOHATUS «KaTaIU3», «KaTaIU3aTOP»,
«pepMeHT», «aKTHUBHOCTBY», «CEIIEKTUBHOCTHY,
«TOMOTEHHBIN KaTaausy, «reTeporeHHbIN
kataau3». OOBACHATH MEXaHU3M JCUCTBUA
KaTaJIn3aTopa. OnuceiBath MEXaHU3MBbI
TOMOI'€HHOT0, FeTEPOreHHOr o u
(dhepMEeHTaTUBHOTO KaTaJn30B. Hab6monate
JIEMOHCTPHUPYEMBIE u CaMOCTOSTEJIbHO
NpOBOJIUMBIC ONBITEL. HabmromaTte XuMudeckue
peaklUMy U ONUCHIBATh UX C MOMOUIBIO POIHOTO
sa3bIka U sA3bIka xumuu. CoOmogaTh mpaBujiia U
npueMbl 0e30MmacHOil pPadoThl C XHUMHYECKUMU
BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BaHUEM

OOGpatumbie peakiuu. XUMUUECKOe

XapakTepu3oBaTb ~ XMMHUYECKOE  PaBHOBECHE.

paBHOBECHE. Koncranra CpaBHuBath  oOpaTuMble U HeoOpaTHMbIE
paBHOBECHS peaKIuu. XapaktepuzoBaTh KOHCTaHTY
paBHOBECHS Kak KOJIMYECTBEHHYIO
XapaKTePUCTUKY  TIOJOKEHUS  XMMHYECKOTO
paBHOBECHS
[TpuHIMI Jle [TaTense. ®opmynupoBar  npuHmun  Jle  Ilarenbe.
PaBHOBeCHBIE COCTOSIHMSI: XapakTepus3oBaTb THUIIBI PABHOBECHBIX CHCTEM.
YCTOMUYUBOE, HEYCTOMYMBOE, OOBSACHATH 3aBUCUMOCTh TTOJIOYKEHUS
0e3pazInyuHoe. CwmelieHnue XUMUYECKOTO  pPAaBHOBECHS  OT  PAa3JIMYHBIX
XUMHUYECKOTO  PaBHOBECUS  TOJ (dakTopoB [Ipencka3piBath HarpaBJieHUE

JeicTBUEM DPAa3IUYHbIX (HaKTOPOB:
KOHIICHTPALlMd  PEareHTOB WU
NPOAYKTOB pEaKLUHu, JaBJICHUS,
temneparypbl. Pomp  cmemeHus
paBHOBECHs] B TEXHOJOTMYECKUX
IpoIeccax.

JleMOHCTpanMu. 3aBUCUMOCTb
TIOJIOXKCHHSI PABHOBECHS B CHCTEME
2NO2 — N204 ot TemnepaTypbl

CMEIIECHUS  XMUMHUYECKOTO  PABHOBECUS  IIPHU
M3MEHEHUU YCIIOBUH IpOBEIEHUS 0OpaTUMON
XHUMHUYECKOU pEaKLIUU. HaGmromaTs
JIEMOHCTPUPYEMBIE OIIBITHI. HaGmonaTs
XUMHUYECKHE PEAKIMU M OIUCBIBAaTh UX C II0-
MOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUH

IIpakTnyeckas paGora Ne O.
«CKOpOCTh XMMHUYECKHUX PEAKLIHAM.
XUMHUECKOE PABHOBECHE»

Pemienne  skcnepuMeEHTaNbHBIX — 3aJady  Ha
onpeneneHue (PaKTopoB, BIUSIONIMX HA CKOPOCTh
XUMHUUYECKON PEAaKIMU U MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

[IpoBOAUTE  XMMHYECKHM  JKCIIEPUMEHT 10
onpeneneHuto (akTOPOB, BIUSIONIMX HA CKOPOCTh
XUMHUUYECKON PEAaKIMU U MOJIOKEHUE XUMUYECKOTO
paBHOBecus. McciaenoBath yCIOBUS, BIUSIONIUE
Ha CKOPOCTh XMMHUYECKOMN peakuuu. Mccienosars
YCJIOBUSI, BIUSIONIME HA TTOJIOKEHUE XUMUYECKOTO




paBHOBECHS. Ha6monate u ONKCHIBATH
CaMOCTOSITEJIbHO ~ NPOBOJUMBIE  ONBITHI €
IIOMOILBI0 POJHOTO S3bIKA U A3BIKA XHMHH.
JlenaTe BBIBOABI IO pE3yibTaTaM IPOBEIEHHBIX
XuMH4eckux ombIToB. CobntonaTe NpaBuia U
npuemMbl 0e30macHol paboThl ¢ XHUMHUYECKHMHU
BelleCTBaMH U J1a00paTOPHBIM 000pYyI0BaHHEM

HMonHOEe  npou3BeneHHE  BOJBI.
Bonopoansiii  mokazarens  (pH)
pactBopa. Pacuer pH pactBopoB
CHWJIBHBIX KHCJIOT U IIEJI04Yer

XapakTtepu3oBaTh MOHHOE TPOU3BEICHHUE BOJIBI,
BOJIOPOJIHBIN TOKa3aresb. [IpoBoauth pacuer pH
pacTBOpOB CUJIbHBIX 3IEKTPOJIUTOB.
OKCHEepUMEHTAIIBHO  OMPEAENATh KUCIOTHOCTh
cpebl pa3IMYHBIX PAaCTBOPOB, B TOM YHUCJIE U B
ObiTy.  JleMOHCTpUpOBaThb  3HAHUE  MPABUI
OKa3aHUsl TEPBOM IMOMONIM MpU TMOMAAAHUM HA
KOXY PacTBOPOB C BBICOKUM U HU3KUM pH

KoHncTaHaTEI Jucconanmuu c1adbIX
QJICKTPOJIMTOB.

XapaKTepmoBaTb XUMHUYCCKOC PpPaBHOBCCUC B
pacTBOpax. OHpeI[eJ'IHTB IIOHATHUA «KOHCTAaHTa
JUCCOLIHAIIH ), «CTCIICHb JUCCOLIMAall),
CIIPOU3BCACHUC PACTBOPUMOCTH). Hcnonp3oBarh
KOHCTaHTbI Jucconranumn JUIA pacucrta
PaBHOBCCHOI'O COCTaBa pacCTBOPOB. HpOBO,Z[I/ITB

pacueTsl O  XMMHUYECKUM  (dopmynam U

YpaBHEHHSIM
['anpBaHnyeckuii  31eMeHT  (Ha OOBSICHIATh NPUHLIUI IEHCTBUS TalbBaHUYECKOIO
npuMepe  3ieMmeHTta  JlaHuouA). JJIEMEHTa,  aKKyMyJaTopa.  XapaKTepu30BaThb
XUMUYECKHE HMCTOYHHMKH  TOKa: XUMHUYECKHE HUCTOYHUKM TOoKa. Onpenenstsb
raJIbBaHUUYECKUE JJIEMEHTHI, NOHSTHS «AHOA» M «KaToI». XapaKTepU30BaThb
AKKyMYyJIATOPbl U TOILIMBHBIE AIIEKTPOJIN3 KaK OKHCIIUTEIbHO-
AJIEMEHTBL.  DJIEKTPOXUMHUYECKUM BOCCTAaHOBUTEJIbHBIN IIpoLECC. OOBACHATD

pAo  HampsDKeHUH  (aKTUBHOCTH)
METAJIJIOB.  DJIEKTPOJIN3 BOJHBIX
PacTBOPOB IEKTPOJIUTOB.

nmponecCol, MPOTCKAOIIME TIIPHU  ISJICKTPOJIU3EC
paciijiaBoB nu pacTBOPOB. PaCKpLIBaTB
MPAKTUYCCKOC 3HAYCHUC DJICKTPOJIN3A.

O6oOmatomiee  MOBTOPEHUE  TIO
TeMe «TeopeTnyeckue OCHOBBI
XUMHUN»

Pemenne 3amady W BBINOJIHEHHE YHPAKHEHMI,
MO3BOJIAIONINX CHCTEMAaTU3UPOBATh U OOOOIIUTH
IMMOJIYYCHHBIC 3HAHHA I10 TEMC «TeOpeTI/ILIeCKI/Ie
OCHOBBI XUMHUU

CocTaBiATh CpaBHHUTEIbHBIE U 0000IIArOIIHe
cxembl. [IpoBOIUTH pacueTsl TO XUMHYECKUM
dbopmynam u YpPaBHEHUAM peaKuui.
OcCymIecTBISATh MMO3HABATEIbHYI0 PEQIICKCHIO B
OTHOIIICHUU COOCTBEHHBIX )IOCTI/I)KCHI/Iﬁ B
Mpolecce perieHrs] Y4eOHBIX W MO3HABATENbHBIX
3amad

KonTposabnasi paGora Ne 3 1o
teme «TeopeTnyeckue OCHOBBI
XUMUN

Konrpons 3Hanmit mo Teme «Teoperuueckue
OCHOBBI XUMHUN))

OcCymiecTBISTh MO03HABATEIBHYIO PEQIICKCHI0 B
OTHOIIICHUU CO6CTB€HHBIX )IOCTI/I)KeHI/Iﬁ B
npoliecce pelieHus] y4eOHBbIX M MO3HABATEIbHBIX
3a1a4

TEMA 3. HEMETAJLJIBI (31 yac)

Baxxueiiniue

Ktacel | 1

| KimaccnpuImpoBaTh HeOpraHHYeCKHe BEIIECTBA.




HEOPraHUYECKUX BEIIECTB.
DJeMeHTBl METaIbl ¥ HEMETaJIbI
u ux MOJIOXKEHUE B
Ilepuonnueckoi CUCTEME.
bnaroponnsie (MHEpPTHBIC) Tas3bl.
OO0m1as XxapakKTepUCTUKA JIEMEHTOB
rnaBHou noarpynnsl VIII rpynmer.

Ocobennoctu XUMUYECKHUX
CBOMCTB. [Ipumenenue
OmaropogHeix ra3oB. Bopgopon.
[Tonyuenue, buznueckue u
XMMUYECKHE CBOWMCTBA (pEaKIMu C
MeTalJIaMH U HEMeTaJUIaMH,
BOCCTAHOBJICHHE OKCHJIOB u

conerr). Tmapunmpl.  ToruMBHBIC
3JICMCHTHI.
JdeMoHcTpanmnu.
BOJIOPOJIA

l'openue

O0o0mare 3HaHWUA © JOejJarTb BBIBOOBI O
3aKOHOMEPHOCTSIX W3MEHEHUHN CBOICTB
HEMETAJUIOB B @epuojax M Ipymdmax
Ilepuonuueckoir  cucreMbl.  XapakTEpU30BaTh
obmue cBolicTBa OJMaropoaHBIX  (MHEPTHBIX)
ra3oB. [Iporao3npoBarb CBOKWCTBA BOJIOPOJA U €0
COEIMHEHUH Ha OCHOBE 3HaHUI 0
IlepponnueckoM  3akoHe.  XapakTepU30BaTh
HaXO0XJICHUE B [pUpOJe,  CBOWCTBA,
OMOJIOTHYECKYI0 pOJIb W O0JIaCTH TPUMEHEHUS
BOJIOpOJA. Ha6monate u OIHCHIBATh
JIEMOHCTPHUPYEMBIE OIBITHI

["anorensl. O01mas xapakTepucTUKa
JJIEMEHTOB TJIABHOW  IOATPYIIIIbI
VII rpynnel. @u3nyeckue CBONCTBA

IMPOCTBIX BCIICCTB.
3aKOHOMepHOCTI/I HN3MCHCHUA
OKHCIUTEILHOMN AKTUBHOCTH

TaJIOTEHOB B COOTBETCTBUM C HX
MIOJIOKEHUEM B IIEPUOJMYECKOU
tabmune. [amoreHoBomoponsl —

HOJ'Iy‘-IeHI/IG, KHUCJIIOTHBIC nu
BOCCTaHOBHUTEIILHEIE CBOMCTBA.
["anorenoBo10pobI,

TaJIOrCHOBOAOPOAHBIC KHUCJIOTBHI U
ux COJH. HOp?II[OK BBITCCHCHHUA

XapakTepu3oBaTh OOIIME CBOMCTBAa 3JIEMEHTOB
VII rpynmel riaBHoit moarpynmbl. OOBICHATH
3aBHCHUMOCTb CBOWCTB BELIECTB OT MX COCTaBa U
ctpoeHus. O000MIAaTh 3HAHUS U JCTIATh BBIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUN CBOIICTB
rajloreHoB. [TporuosupoBaTh CBOICTBa
HEU3YYEHHBIX 3JIEMEHTOB M MX COEAWHEHUN Ha
OCHOBe 3HaHuil o0 IlepmogmyeckoMm 3aKoHE.
OOBACHATH B3aUMOCBA3HM MEX/1Y HaXOXXICHHEM B
IIpUpOJIE, CBOICTBAMM, OMOJIOTUYECKOW POJIBIO U
001aCTAMH IPUMEHEHHSI H3Y4aeMbIX BEILIECTB

raJIOTEHOB u3 pacTBOpOB
raJIOT€HUJIOB

Xnop — NOJIy4YEHUE B OOBACHATH 3aBUCUMOCTH CBOMCTB XJIOpa OT €ro
MPOMBIIIIEHHOCTH U JJabOpaTopuH, ctpoeHusi. OOBIACHATH  B3aMMOCBA3M  MEXAY
peakuuu C MeTamlaMH | HaxOXJECHUEM B  IPHUPOJAE, CBOICTBaMH,
HeMeTaulamMu.  B3anmmopelictBue OMOJIOrYecKOl POJIbI0 U 00JaCTSIMHU PUMEHEHUS

XJopa € BOJOM U pacTBOpaMHu
IIEJI0YEil.

JleMoHCTpaLUH. ITonyyenune
xJiopa (OTBIT B MPOOUPKE).
JlabopaTopHbIii ONBIT 1.

[Tonydyenue xjopa ¥ U3y4EHUE €O
CBOWCTB

XJiopa. XapakTepu30BaTh IPOMBILIUIEHHBIE U
nabopaTopHble  CHOCOOBI  MMOJIyYE€HHUs  XJopa.
HccnenoBaTh CBOWCTBA H3Y4aeMBIX BEIIECTB.
Habmonate JI€MOHCTPUPYEMBbIE u
CaMOCTOSITENIEHO IPOBOIUMBIE OTIBITHI.
HaGnromate XMMHYECKHE PEAKIMH M OIHCHIBATH
UX C TIOMOIIBIO PYCCKOTO SI3bIKA U SI3bIKa XUMMH.
CobmtoiaTe mpaBuiia U OpUeMbl Oe30macHOn
paboThl ¢ XMMHUYECKMMH  BEIIECTBAMH U
71a00paTOPHBIM 000pyIOBAaHUEM

KI/ICJ'IOpO,Z[HBIe COCAUHCHUA XJIOpa.

['unoxnopuTsl, XJIOpAThI U
MePXJI0PATHI Kak TUTTUYHBIE
OKHUCJIUTEIH.

XapakTepus3oBaTh CBOMCTBa KHUCJIOPOJIHBIX
coequHeHn xJyiopa. CoONoOCTaBIATh XUMHUYECKHE
CBOMCTBA KHCIIOPOJHBIX COCIMHEHHMM Xjopa C
obnactsamu npuMeHeHus. MccnenoBaTh CBOWCTBA




HemoncTpauuu. OKHCIUTEIbHBIE
CBOMCTBAa pPAacTBOPA THUIIOXJIOPUTA
HaTpHSL.

H3y4aeMbIX BEIICCTB. HaGnronats
JIEMOHCTPUPYEMBIE u CaMOCTOSTEILHO
MPOBOJIUMBIE ONBITHL. HaOmromaTe XUMHUYECKHE

JlabopaTopHbIii ONBIT 2. peaKkuMy ¥ ONUCBHIBATh UX C IOMOLIBIO POIHOIO
CpoiicTBa XJIOpCOJIepAKALIUX A3bIKA U S3bIKA XUMUHU.

orOenuBarenei

XJ10poBOIOPOST —  HOJYYEHHE, OOBACHATH 3aBUCUMOCTb CBOWCTB BEILECTB OT MX

KUCIIOTHBIC M BOCCTaHOBHMTCIHHBIC
cporictBa. CojigHas KHCJIOTA U €¢
cosid. KayecTBeHHBIE peaknuu Ha
raJIoreHuI-HOHBI

coctaBa U cTpoeHus. [IporHosupoBaTh CBOWCTBA
COeIMHEHM I Ha OCHOBE 3HaHUH 0
IlepponnueckoM  3akoHe.  XapakTepU30BaTh
CBOMCTBA XJIOPOBOJIOPOJAa M COJISTHOM KHCJIOTHI.
ComnocTaBisiTh XUMHYECKUE CBOMCTBA
XJIOPOBOJIOPO/Ia M COJITHOM KHUCIIOTHI C 00JIaCTSIMHU
MPUMEHEHHUS. XapaKTepU30BaTh MPOMBIIIJICHHBIC
U 71abopaTopHbIE CHOCOOBI MOJIYYEHUS COJSTHOU
KHCJIOTBI

OcoOennoctu  xumuu  QTOpAa,
opoma wu wonma. KauectBeHHas
peakiuss Ha wuoj. [IpumeHenwue
rajJoreHoB W MX  BAXKHEHIIUX

COEeIMHEHUI.

JemMoHCTpaumu. OnbIThI c
OpOMHOM BOJIOM.

JlabopaTopHbIii OIBIT 3.

CaoiicTBa Opoma, M0JIa U UX COJIeH

O6o00mmars 3HaHUA W AeJaTh BBIBOALI O

3aKOHOMEPHOCTSIX VM3MEHECHUI CBOWCTB
raJIOr€HOB. [Iporuo3upoBath CBOMCTBa
COCIMHEHU N Ha OCHOBE 3HAHUU 0
Ileproauueckom 3aKOHE. OOBACHATD

3aBHCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U
CTpOEHHUs. XapakTepus3oBaTb CBOHCTBa (TOpAa,
OpoMa, HMOJa W WX COCAMHEHUH. MOCTABIATH
XMMUYECKHE CBOMCTBa (Topa, Opoma, MOAa U MX
COeIMHEHUN ¢  o0jacTsIMM  NPUMEHEHMS.
HccnenoBaTh CBOWCTBA H3Y4aeMBbIX BEIIECTB.
Habmonate J€MOHCTPUPYEMbIE u
CaMOCTOSITENIEHO POBOIUMBIE OTIBITHI.
HaGnronaTte XMMHYECKHE PEAaKIMH M ONHCHIBATH
UX C MOMOILBIO POJIHOTO SI3bIKa U S3bIKA XUMMHU.
CobntoiaTe mpaBuiia U OpUEeMbl  Oe3omacHoOU
paboThl ¢ XMMHUYECKMMH  BEIIECTBAMM U
71a00paTOPHBIM 000PYTIOBAHUEM

IIpakTnyeckas paGora Ne 1.
Pemenne OKCIICPUMCHTAJIBHBIX
3az1a4 1o teme «l'ajoreHs»

Pemenne  SKCIEpUMEHTaIbHBIX  3a7ad  TeMe
«I"amoreHs»

IIpoBoguTh  XMMHMYECKHH  JKCIIEPUMEHT IO
MOJIYUEHUIO XJIOpHAAa MarHusi, HOJHOM BOJIBI,
UJACHTU(HUIMPOBAHUIO HOHOB BOAOPOAA, HOAA,
TJIOT€HUJ-UOHBI C TIOMOINBIO KayeCTBEHHBIX
peakiuit. Habmronats 51 OIIUCHIBATh
CaMOCTOSITENIbHO ~ TMPOBOJUMBIE  ONBITHI €
MOMOUIBI0 POAHOTO S3bIKA M A3BIKA XUMHH.
Cobmoiate mpaBujia U OpUEMbl  0e30macHOM
paboTbl ¢ XMMHUYECKMMH  BEIIECTBAMH U
71a00paTOPHBIM 000pyIOBaHUEM

ONEMEHTHI MOATPYIIBI KUCIOPOAA.
OO61mas xapakTepUCTHKA JIEMEHTOB
mIaBHOM moxarpymnmnsl VI rpynmel.
®u3nyecKue CBOMCTBA MPOCTHIX
BEILECTB

XapakTepu30oBaTh O0IIHME CBOWCTBA XaJIILKOTEHOB.
OOBACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX
coctaBa u crpoeHus. O600ImAaTh 3HAHUS U JIeNaTh
BBIBOJIBI O 3aKOHOMEPHOCTSAX M3MEHEHUN CBOWMCTB
XaJIbKOI€HOB. IIporao3zuposars CBOMCTBA
HEU3YYCHHBIX DSJIEMEHTOB M HUX COCIUHEHUN Ha




OoCHOBe 3HaHuil o0 IlepuogmyeckoMm 3aKoHE.
O6’b$ICH$ITB B3aMOCBSA3U Menc):[y HAaXO0XICHHUEM B
MIPUPOJIC, CBONCTBAMH, OHMOJIOTHYECKON POJIBIO H
06HaCT$IMI/I HpI/IMeHeHI/IH I/ISyI-IaCMBIX BCIICCTB

O30H KaK AJJIOTPOITHAS
MOIU (UKL KHCII0pO/1a.
[Tonyuenne o30Ha. O30H Kak
OKUCIIUTED. [To3uTuBHAs u
HEraTMBHAas  poOJIb  O30Ha B
okpyxatomiei cpeae. CpaBHeHHE
CBOICTB 030HA U KHCIIOPOa

XapakTtepu3oBaTh  030H Kak  aJUIOTPOIHYIO
MouduKanuo kuciaopoaa. ComocTaBisTh poOJib
030Ha B BEPXHUX U HWKHHUX CIOSX aTMOCQEpHI.
OOBSICHIATh 3aBUCHMOCTh CBOWCTB O30Ha OT €ro
ctpoeHusi. CpaBHUBaTh CBOICTBa O30Ha H
kuciopoja. OOBSICHATH B3aUMOCBSI3M  MEXKITY
HaXOXJICHHEM B  TIpUpOJC,  CBOWCTBAMH,
OMOJIOTUYECKOW  POJIBIO u  obiactaMu
PUMEHEHHS 030Ha

Boma u mepokcun Bogopona Kak
BOJIOPOJHBIE COEUHEHUSI KUCIOPO-
JJa —  CpaBHEHUE  CBOWCTB.
[lepokcup BOJOpOAA Kak
OKUCTTUTENh W  BOCCTAHOBHTEIIb.
[lepokcuapl MeTaIIOB

XapakTepu30BaTh BOAY U MEPOKCUA BOIOPOA KAK
BOJIOPO/IHBIC COEIMHEHUS KUCIIOPO/IA.
CpaBHHMBATh CBOWMCTBA BOJIBI U TIepoKcuIa
BOJIOpO/a. XapaKTepH30BaTh MEPOKCH] BOJOPOIa
KaK OKHCITUTEIh " BOCCTAHOBHUTEIIb.
ConocTaBisATh XUMHUUYECKHE CBONCTBA MEPOKCHA
BOJIOpOJia ¢ 00JaCTSIMH IPUMEHEHUS

Cepa. Annotponus CEpBHI.
dusnueckue u XUMUYECKUE
CBOICTBa cephl (B3aMMOCHCTBHE C
MeTaJlIaMH, KHCIIOPOJIOM,
BOJIOPOJIOM, PAacTBOpPAMH IEI0YEH,
KHUCJIOTAMU-OKUCITUTEISIMU ).

Bsaumozeiicteue cepbl c
CylbpuUTOM HATpHUs c
o0pa3oBaHUEM THOCYNb(aTa
HaTpHusl.

Hemoncrpaumu. [lnasinenue cepsl.
I'openune cepsl B  KHCIOpOJE.
B3anmoneiicteue xeinesa ¢ cepoit

OOBSICHATH ANEKTPOHHOE CTPOCHUE MOJIEKYI
M3y4eHHBIX BemecTB. OOBICHATH 3aBUCHUMOCTH
CBOMCTB CE€pbl OT €€ CTPOCHHUA. XapaKTepHU30BaTh
Ba)XHEHIINE (pU3MUECKUEe M XUMUYECKHE CBOMCTBA
Cephl. OOBACHATH B3aHMOCBSI3U MEXKIY
HaXO0XJICHUEM B pupoe, CBOIiCTBaMH,
OMOIOTHYECKOH POJIbI0 U 00JaCTSIMH MPUMEHEHUS
ceppl. XapaxkTepu3oBaTh MPOMBIIUICHHBIE H
nabopaTopHbIE  CIIOCOOBI  TONYYEHHUS  CEphl.
HaGnromate W oOmuCHIBaTH  JEMOHCTPHPYEMBIE
OIIBITHI

CepoBogopon  —  TOJIyYEHHE,
KHCJIOTHBIEC U BOCCTAHOBUTCIIBHBIC
cBoiictBa. Cynb(puabl.

JlemMoHcTpanum. I'openue
CEpOBOIOPOAA. Ocaxnenue
cynb(umaoB

OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
coctaBa U CcTpoeHus. [IporHo3upoBaTh CBOWCTBa
COCIMHEHU Ha OCHOBE 3HAHUU 0
[Tepuoanueckom 3aKOHE. OOBICHATD
B3aUMOCBSI3M MEXK]y HaxO0XXJICHUEM B NPHUPOJE,
CBOMCTBaMH, OMOJIOTMUYECKOI POJIbIO U 00JIaCTIMU
MIPUMEHEHUS M3y4aeMBbIX BEIICCTB.
XapakTepu3oBaTh ~ CIHOCOOBI  TONYYEHHS U
CBOMCTBAa M3y4YaeMbIX BemiecTB. HaOmomate wu
ONUCHIBATh JEMOHCTPUPYEMBIE ONBITHI

CepHUCTBI Ta3 KaK KHUCJIOTHBIN
OKCHJI. OxkucnuTenbHble u
BOCCTAaHOBUTEIHHBIE CBOICTBa
cepuuctoro  raza. llomyueHue
CEPHHUCTOTO rasa B
MPOMBINIICHHOCTH M JIA0OPaTOPHH.
CepHucTas KUCIIOTa U €€ COJIH.

JlemoHCTpanmu. CaoiicTBa

OOBSCHATHh 3aBUCUMOCTb CBOWMCTB BEIIECTB OT MX
coctaBa U cTpoeHus. IIporHosupoBaTh cBOWCTBa
COCTMHEHU N Ha OCHOBE 3HaHUHN 0
Ilepuoauueckom 3aKOHE. OOBACHATD
B3aMMOCBSI3M MEXKy HaxOXXJICHHEM B TPHPOJE,
CBOWCTBaMH, OMOJIOTHUYECKON POJIBIO M 00IACTIMHU
MIPUMEHEHUS M3y4aeMbIX BEILECTB.
XapakTepu3oBaTh ~ CHOCOOBI  TONYYCHHS W




CCPHHUCTOI'0 I'aza

CBOMCTBAa M3y4YaeMbIX BemiecTB. HaOmomate wu
OIINCBhIBAThH I[GMOHCTpI/IpyeMbIe OIIBITHhI

CepHnblit AHTUJPU]L. Cepnas
KHCJIOTA. CaoiicTBa
KOHLIEHTPUPOBaHHOU u
pa30aBICHHON CEpHOM KHCIIOTHI.
[elictBue KOHIIEHTPUPOBAHHOM
CepHOM  KHMCJIOTBI Ha  caxap,
MeTaJljIbl, HEMETaJUIbl, CYJIb(UIIBI.
Tepmuueckas YCTOMYHUBOCTD
cynbsaroB. KauecTBeHHas peakuus
Ha CEpHYIO KUCIIOTY U €€ COJH.
JdemMoHCcTpaumu. [eicTBue
KOHLICHTPUPOBaHHOU CEepHOU
KHCJIOTBI HA MEJIb U Caxapo3y.
JlabopaTropHblii ONBIT 4.
N3yuenune CBOWCTB cepHoO
KHCJIOTBI U €€ COJIEH

OOBSACHATh DJCKTPOHHOE CTPOCHHUE MOJICKYII
M3Y4YEHHBIX BCIICCTB. Xapaktepu3oBaTh
BOKHEHIIME XUMHYECKHE CBOICTBA CEPHOrO
aHTUApUIa U CEepHOU KHUCIOTH. COMOCTaBIATH
XUMHYECKHE CBOWCTBA CEPHOM KHUCIOTHI C
obnactsamu npumeHeHus. MccnenoBaTh cBOWCTBA
M3y4aeMbIX BCIIIECTB. WNnentudunupoBath
CEpHYIO KHCIOTY M €€ COJIM C ITIOMOULIBIO
KA4E€CTBEHHBIX peaKkIui. HaOmronars
JIEMOHCTPUPYEMBIE U CaMOCTOSTEIIHLHO
MPOBOJIUMBIC ONBITHL. HaOmromaTe XUMHUYECKHE
pEaKIMM ¥ OMHUCHIBATH UX C MOMOIIBIO POIHOTO
s3bIKa W s3blka xumuu. CoOnrogaTh IpaBwiIa |
pUeMbl 0€30MacHON pPabOThl C XUMHYCCKUMHU
BelIeCTBaMH U J1a00OpaTOPHBIM 000PYI0BAaHHEM

IIpakTuyeckas paGora Ne 2.
Pemenne SKCIICPUMCHTAJIbHBIX
3aJa4 1o TeMe «XalbKOTeHbI»

Perrenne sKkcrepuMEHTANBHBIX 334 10 TeMe
«XanbKOTreHbD)

[TIpoBOIUTh  XUMHYECKUH  IKCIEPUMEHT IO
UACHTU(UKAIIM HOHOB BOJOpOJA H Cyibdat-
WOHOB, XJIOPHI-MOHOB, HW3YYCHHUIO  CBOWCTB
Cynb(hUTOB ¥ CynbPuI0B MeTaiuioB. Habmronare u
OIKCHIBATH CAMOCTOSITEILHO MPOBOIUMBIE OIBITHI
C TIOMOIIBIO POJHOTO S3bIKAa M S3bIKA XUMHUH.
Cobmtonate mpaBwiia U TpUEMbl Oe30MacHOU
paboThl ¢ XWMHYECKHMH  BEIIECTBAMH U
1a00paTOpPHBIM 000pYyIOBaHUEM

BrimonHenne  ympakHEeHUHM 1O
TeMaM «["anoreHs» u
«XaJabKOTE€HBI», Ha COCTaBJIICHHE
yYpaBHEHUHU peaxkuuii,
COOTBETCTBYIOIINX 3a/1aHHBIM
L[e[T0YKaM IIpeBpalleHuii. Pemienue
pacyeTHBIX 3a4ad MO0 XUMHYECKUM
dbopMynaM U ypaBHEHUSIM

CocTaBnsiTh ypaBHEHHS peakUuid, C IOMOIIBIO
KOTOPBIX ~ MOXHO  OCYHIECTBUTHh  LIETIOYKHU
npeBpaiieHnii BemecTB. OCyIecTBIATh PacyeThl
[0 XUMHUYECKMM YypaBHeHMsM. Mcnonb3oBarh
QITOPUTMBI [P PELICHUH 33]a4

OJIEMEHTBl  MOJATrPYHNIIBI  a30Ta.
OO0mass XapakTepHUCTUKa TJIaBHOM
MOATPYIIIBI A% TPYIIIBL.
®Pusnyeckue CBOMCTBA MPOCTHIX
BEIIIECTB

XapakTtepu3oBaTh OOIIME CBOWCTBA AJIEMEHTOB
noarpynmnsl  azota. OOBSACHATH  3aBUCHUMOCTH
CBOMWCTB BCIICCTB OT HMX COCTaBa W CTPOCHHA.
O600mate 3HaHUS W JeNaTh BBIBOABI O
3aKOHOMEPHOCTSIX W3MEHEHUHN CBOICTB
n3y4yaeMbIX BemiecTB. [I[porno3upoBaTh cBOMCTBA
HCHU3YUCHHBIX DJ3JICMCHTOB M HX COG)IPIHGHI/IIZ Ha
ocHoBe 3HaHui o IleproguueckoM 3aKoHe.
OOBIACHATH B3aUMOCBS3H MCKAY HAaXOXICHUCM B
MPHUPOJIe, CBOMCTBAMH, OMOIOTHYECKOW POIBIO U
o0JacTaMu MMPUMCHCHUS N3Yy4aCMbIX BEIICCTB

A3oT u ero coequHeHus. CTpoeHue
MOJICKYJIBI a30Ta. Dusnueckue wu
XUMHUYECKHE CBOMCTBA a3oTa.
ITonyuenue azora B

OOBSICHATH 3aBUCHMOCTh CBOMCTB a30Ta OT €ro
CTpPOEHHUSI. XapakTepru3oBaTh BaKHEHIINE
duznueckue W XUMHYECKHE CBOWMCTBAa a3oTa.
ComocTaBiaaTh XUMHYECKHE CBOMCTBAa a3oTa C




MIPOMBIIIUICHHOCTH U JTA0OPATOPUH.
Hutpuasl

obsacTaMu MIPUMEHEHUS. OOBsICHATD
B3aUMOCBSI3M MEXKJly HAxXO0XXJICHUEM B MPHUPOJE,
CBOMCTBaMH, OHOJIOTMYECKOM  POJIbIO u

o0nacTsIMM NPUMEHEHUS a30Ta. XapaKTepu30BaTh
IOPOMBIIUICHHbIE U J1a0OpaToOpHbIE  CIOCOOBI
II0JIyYEHUS a30Ta

AMMHaKk — ero IOJIyYCHHE,
dusnueckue u XUMHUYECKHE
cporictBa. (OCHOBHBIE CBOMCTBa
BOJHBIX  PAcCTBOPOB  amMMHaKa.
AMMHAK Kak  BOCCTaHOBHTEIb.
Comu ammonus. [loBenenue coieit
aMMOHMS npu HarpeBaHMM.
KauectBennass peaxkiuss Ha HOH
amMoHus. [IpuMeHeHne aMMuaKa.
JleMoOHCTpaLUH. PactBopenue
amMmMuaka B Boae. OCHOBHBIE
CBOMCTBa  pacTBOpa  aMMHakKa.

Karanutuueckoe OKHCJICHHE
aMMHaKa.

JlaGopaTopHbIii ONbIT 5.
N3yuenue CBONCTB BOJIHOI'O

pacTBOpa aMMHaKa.
JlabopaTropHblii ONBIT 6.
CBoiicTBa coeii aMMOHUS

OOBACHATH 3aBUCUMOCTb CBOWCTB aMMMAaKa OT €ro
CTpOCHHUs.  XapakTepu3oBaThb aMMHUAK  Kak
BOCCTAHOBUTEJIb XapaKT€PU30BaTh BaKHEHUIINE
¢u3nveckue U XMMHUYECKHE CBOICTBa aMMHaKa U
coinei aMMoHMA. CONOCTaBIATh XUMHUYECKHE
CBOMCTBA AaMMHaKka M COJIEM aMMOHHUA C
o0OnacTAMM  NpuUMeHeHus.  XapaKTepu30BaThb
MPOMBIIIJICHHBIE CITOCOOBI TONYYEHHUS aMMHAKa.
HccnenoBaTh CBOWCTBA H3Y4aeMbIX BELIECTB.
Habmonate JEMOHCTPUPYEMbIE u
CaMOCTOSITENILHO IPOBOIUMBIE OIIBITHI.
HaGnronate XMMHYECKHE PEAKIMH M OMHCHIBATH
UX C MOMOILBIO POJIHOTO SI3bIKa U fA3bIKA XUMMHU.
Cobmronate mpaBWwiia W TIPUEMBI  0€30MacHOU
paboTbl ¢ XMMHUYECKMMU  BEIIECTBAMH U
1a00paTOPHBIM 000PYI0BaHUEM

IIpakTuyeckas padora Ne 3.
«[Tomyuenne aMmmMHMaka ¥ U3y4eHHE
€ro CBOMCTB»

Pemenne  sKclepUMEHTaJIbHBIX  33Jad 10
MIOJIyYEHUIO aMMHUaKa M U3YyYEHHUIO €r0 CBOWCTB
IIpoBOIUTE  XUMWYECKHH  DKCIIEPUMEHT 11O
MOJIyYEHUIO aMMMAKa W U3YyYEHHUIO €ro CBOWCTB.
HabGmionate ©  onmMChIBaTH  CaMOCTOSITENBHO
IIPOBOAMMBIE OMBITHl C ITOMOIIBIO POJHOTO S3bIKA
u sa3plka xumMuu. CoOnroaTh NpaBujia U MPUEMbI
0e3omacHoOil paboThl ¢ XMMUYECKMMHU BEIIECTBAMHU
1 J1abopaTOpHBIM 000PYAOBaHUEM

OKCI/II[I)I a3oTa, HUX IIOJIYUYCHHC U

CBOWCTBA. Oxcun azora (1).
Oxucnenne  okcuma  aszora (I1)
KHCIIOPOJIOM. Jumepuzarus

okcuma  azora (IV).  Asorucras
KHCJIOTa U ee coiu. HuTpuThl Kak
OKHUCJIUTEIN U BOCCTAHOBUTEIH.
JleMOHCTpaLuH. [Tonyuenue
okcuna azora (II) u ero okucienne
Ha BO3AYXE

OOBACHITH 3aBUCUMOCTH CBOMCTB OKCHIIOB a30Ta
OT UX cocTaBa M cTpoeHus. O600ImAaTh 3HAHUS U
JiefaTh BBIBOJBI O 3aKOHOMEPHOCTSIX W3MEHEHHUI
CBOMCTB M3Y4Ya€MbIX BEILECTB. XapaKTE€pU30BAThH
BaXXHEHIIMe XHU- MHYECKHE CBOMCTBA OKCHJIOB
a30Ta, a30TUCTOM  KHUCIOTBI W  HUTPUTOB.
XapakTepu3oBaTh HHUTPUTHI KaK OKHUCIHTEIH M
BocctaHoBUTeIn. CoOmNoOCTaBiIATh  XUMHYECKHE
CBOMCTBA OKCHIOB a30Ta ¥ HUTPUTOB c
obnacTIMH MIPUMEHEHUS. Hab6mronats n
OMHUCBIBATh JICMOHCTPHUPYEMBIE OTTHITHI

A3oTHas KucnoTa — (QU3UIECKHe U
XHMHYECKHE CBOMCTBA, MOITYyYCHHUE.
A30THasi KHUCIOTa KaK OKHUCIHUTEIb
(OTHOILIEHUE a30THOM KHUCIOTHI K
MeTajljIaM u HEMeTaJiaMm).
3aBUCUMOCTh MPOAYKTA

XapakTepu3oBaTh BaKHeWIne (U3NUECKUEe W
XUMHUYECKHE CBOMCTBA a30THOW KHCIOTBHI U
HUTPATOB. XapaKTeprU30BaTh OTHOLIEHHUE A30THOMN
KUCJIOTBI K MeTajlaM, OOBICHATHL 3aBHCHMOCTH
MPOAYKTAa BOCCTAHOBJICHUSI a30THOM KHCIJIOTBHI OT
AKTUBHOCTH METAJIJIa U KOHUEHTPALMU KHUCIIOTHI.




BOCCTAHOBJICHHS Q30THOM KHCIOTHI
oT AKTUBHOCTHU METaljia n
KOHICHTpAalUU KUCJIOTHI. HI/ITpaTBI,
ux (bmnqecm/le n  XUMHYCCKHC

CBOMCTBA (OKHCTUTENbHbBIE
CBOMCTBA u TepMHUYECKAs
YCTOMYHUBOCTS), IPUMEHEHHE.

JemMoHCTpanmu. [elictBue

a30THOM KHCJIOTHI Ha MEIb

ComnocTaBiaTh XUMHUUYECKHE CBOMCTBA Aa30THOMU
KHUCIIOTHI M HUTPATOB C OOJACTSIMH MPUMCHCHHUS.
XapakTepu3oBaTh CIIOCOOBI TMOJYYEHHUS a30THOM
KHCJIOTHI. HabmronaTe u ONMCHIBATh
JIEMOHCTPHPYEMBIE OTIBITHI

dochop ® ero  coeaMHEHUS.
AmnoTponus docdopa.
®dusnueckue cBoicTBa Gdocdopa.
Xumudeckue cBoicTBa Qochopa

(peakuuu C KHCIIOPOIOM,
raJloTeHaMH, MeTaJulaMH,
CIIO’KHBIMH BEIIIECTBAMHU-
OKHUCIIUTEISIMH, LIEJI0YaMHu ).
[Tonyuenue M T[pUMEHEHUE

docdopa. Pochun. Dochub.

XapakTepu30BaTh AIOTPOIHBIE MOIU(PUKAIIHN
dochopa. CpaBHuBarh Oenblii W  KpacHBIN
docdop. XapakTepu3oBaTh BaKHEHIITHE
dus3nyecKkue M XMMHUYECKUe cBoiicTBa (ocdopa.
ComnocTaBisATh XMMHUYECKHE CBOMCTBa (ocdopa ¢
00acTsIMU IPUMEHEHMUSL.

®dochopubIit aAHTHJIPU]L.
OptodocdopHas u
MeTadochopHass KHUCIOTBI H UX
comu. KauecTBeHHas peakiusi Ha
oprodocdatsl. Paznoxenue
oprodochopHO KHUCTIOTHI.
[Tpumenenue hochopHOIl KUCITOTHI
U ee coned. buonorunyeckas poib
docdaros.

Hemoncrpauuu. B3aumoneincreue
dbochopHOro aHTUaPHIA C BOJOU

XapakTepu3oBaTh BaXHEWIIUE (HU3MYECKHE W
XUMHUYECKHUe cBOWCTBa (PochopHOro aHTHAPHAA,
dochopHbIx KUCIOT U PocdaroB. CoOmocTaBisATh
XUMHUYECKHUE CBOMCTBa (POCHOPHBIX KHUCIOT U HX
conmeil ¢ obOmactamu mnpumeHenus. HaGmronate
JEMOHCTPUPYEMBIE XUMHYECKHE PpEaKIMH W
ONKCHIBATh MX C TOMOIIBIO POJHOTO SI3bIKA U
SA3bIKa XUMUU

IIpakTnyeckas padora Ne 4.
Pemenne OKCIICPUMCHTAJIBHBIX
3a7a4 = MO0 TeMe  «OJIEMEHTHI
MOATPYIIIBL a30Ta»

Pemenne SKCIIEpUMEHTANBHBIX 3aJa4 IO TEMeE
«DJIEMEHTHI OATPYIIIBI a30Ta»

[IpoBOogMTH  XMMHYECKHMH  OJKCIEPUMEHT  IIO
uaeHTU(UKAIMU HOHA aMMOHUS, ¢ocdaT-uoHa,
UCCIIC/IOBAaHUIO CBOWCTB a30THOM M QochopHoi
KHACJIOT, cojJed amMoHus. HaOmromate ©
ONMCHIBATh CAMOCTOSITENIEHO IPOBOIUMBIE OIBITHI
C TOMOUIBI0 POJHOTO S3bIKa U SI3bIKA XHMHH.
Cobmtonate mpaBWwiia M TpUEMbl O€30MacHOU
paboThl ¢  XUMHUYECKUMH  BEIIECTBAMU U
71a00paTOpPHBIM 000pPYyIOBAaHUEM

OO61as xapakTepUCTHKA SJIEMEHTOB
maBHoM moxarpymnmnsl IV rpynmel.
VYrnepoa. Amnorponus yriepoja.
CpaBHEHHE CTpOECHHMSI M CBOWCTB
rpaduta u anmasza. OyauepeH Kak
HOBasg  MOJIEKyJspHas  ¢opma
yriaepona.  YTonb:  XUMHYECKHE
CBONCTBA, [OJy4eHUe 5
npuMeHeHne  yrua.  KapOugpl.

OOBSCHATh 3aBHCHUMOCTb CBOWMCTB yrjepoja OT
ero cTpoeHus. XapakTepHu3oBaTh U CPaBHUBATh
aUtI0  TPOMHBIE  MOMU(MUKAIMHA  YIJIEpOJa.
XapakTepu3oBaTh BaKHeWIne (U3NUECKUEe W
XUMHUYECKHE CBOWCTBA yriiepoja, KapOWIoB.
ConocTaBnsaTh XUMUUYECKHE CBOMCTBA yriepojaa u
KapOuJ0B ¢ oOiacTamMu npuMeHeHus. Habmonarh
U OIIKCHIBATH JIEMOHCTPHUPYEMBIE MAaTEPUAIIb




['mapomms kapOupga Kamblus W
KapOuma amomuuus.  KapOuuel
NEPEeXOJHBIX METAUIOB  (Keresa,
XpoMa U JIp.) KaK CBEPXIPOYHBIC
MaTepHalIbl.

JdemMoHCcTpaumu.
rpaduTta, aiMasa

O6pa3s1ibl

Okcuabl  yraepoja. Yroib W
YTapHBIN ra3 Kak BOCCTAaHOBUTEIH.
Peakuma ~ yrapHoro  raza ¢
paciiaBamu  mienoued.  CuHTE3
dbopMuaToB. OO6pasoBanue
YrapHOTO Ta3a I[pU HEMNOJIHOM
cropanun yris.  buosornueckoe
JIelCcTBHE YTapHOTO rasa.
ITomyyenune u IIPUMEHEHHE
yrapHoro rasa. YTJEKUCIBbIM ras:
MOJIyYeHUE, XUMHYECKHE CBOMCTBA

(B3auMoielicTBHE YTIIEKUCIIOTO
rasa ¢ BOJOM, IeJI0UYaMH, MarHueM,
MIePOKCUIAMHU METaJLIOB).

YronpHass KuWCIOTa W €€ COJM.
Kap6oHaTs! 1 ruipokapOOHAThI: UX
IMOBCACHHUC IIPU HAI'PCBAHUU.
JdeMoHcTpanmm. l'openue
yrapHoro rasza. TyiieHue niaMeHu
YIJIEKHACIBIM Ta3oM. PasnoxeHnue
Mpamopa.

XapakTepu3oBaTh BaXHEWIME (HU3NYECKHE W
XMMHUYECKHE CBOICTBa COCIUHEHUH YIiIepoAa.
CpaBHUBATh CTPOEHUE U CBOWCTBA YIVIEKUCIOTO U
yrapHoro ras3oB. CoIOCTaBIsATb XHUMHUYECKHE
CBOICTBA COEIWHEHUH yriepoaa ¢ o0yacTsIMu
npuMeHeHus. UWpentuduuupoBats  kapOoHAaT-
MOHBl C TIOMOILIBIO KAueCTBEHHBIX PEAKIIH.
HccnenoBaTh CBOWCTBA H3Y4aeMbIX BELIECTB.
Habmronate J€MOHCTPUPYEMbIE u
CaMOCTOSITENILHO IPOBOIUMBIE OIIBITHI.
HabmronaTe XMMHUYECKHE peakluud U ONUCHIBATh
UX C MOMOILBIO POJIHOTO SI3bIKa U fA3bIKA XUMMHU.
Cobmronate mpaBWwiia W TIPUEMBI  0€30MacHOU
paboTbl ¢ XMMHUYECKMMM  BEIIECTBAMHM U
1a00paTOPHBIM 000PYI0BaHUEM

JlabopaTopHbIi ONBIT 7.

KauectBennas peaxkuus Ha

KapOOHAT-MOH

KpemHwnii. duznueckue u OOBSICHATH 3aBUCUMOCTb CBOICTB KPEMHHUSI OT €r0

XAMHUYECKHE CBOWCTBA KPEMHHUS.
Peakium ¢ yriem, KHUCIOpPOIOM,
XJIOPOM, Mar"HueM, pacTBOpaMHU

CTPOCHUH. XapaKTepI/BOBaTL BaKHEUIIIHE
(1)I/I3I/III€CKI/IG 1 XHMHUYECKHE CBOMCTBA KpEeMHHUAL.
ConocTaBisaTh CBONCTBA KpEeMHHA C o0acTaMu

niesnoyeit, ceporogopoaoM. Cutan MPUMEHEHUS. HaGmonate u ONUCHIBATH
—  BOJOPOJHOE  COEIMHEHHUE JEMOHCTPUPYEMBIE MaTEpUaIbI

kpeMHus. Cwmmnuasl. [lomydeHne

u IPUMEHEHHE KpEMHHUS.

JleMoOHCTpanum. O6pa3ubl

KpEMHUS

Oxkcun kpemuus (IV), €ro XapakTepu3oBaTh BakHeWmue (Qu3MUeckue Hu
CTpOEHHUE, ¢duznveckue " XUMHUYECKHE CBOMCTBA COEIUHEHUN KPEMHHS.
XUMHUYECKHE CBOMCTBA, 3HAYCHHE B CpaBHUBaTh CTPOEHHE W CBOMCTBA YIJIEKUCIOIO
pupoe U IIPUMEHEHNE. raza u okxcuaa kpemnHus (IV). ComnocraBmsrs

erMHI/IeBBIe KHUCJIOTBI U HX COJIH.
FI/IIlpOJ'II/IS cunkaTtoB. CUIINKATHBIC

MHHEpalibl — OCHOBa 3EMHOMU
KOpBI. AJIFOMOCHIJIMKATBHI.
JlaGopaTopHbIii ONbIT 8.

HcnpiTanue pacTBOpa CHIMKAaTa
HaTpUsl UHIUKATOPOM.

XAMHYECKHE CBOWCTBA COCIMHEHUN KPEMHHUS C
obnactsimu mpuMeHeHus. VccrienoBath cBOiiCTBa
HM3y4JaeMbIX BemiecTB. HaOmromaTeh W OmNMCHIBATH
CaMOCTOSATEILHO MIPOBOJIUMBIE OIIBITHL.
HabnronaTe XMMHYECKHE pPEaKIMd W OIHCHIBATH
UX C MOMOIIBIO POAHOTO S3BIKA M S3bIKA XUMHH.
CoOmroaTh TpaBWJIa M MPUEMBI  O0€30macHOU




ONBIT 9.
obOpasuamu

JlaGopaTropHbIii
O3HakoMIIEHUE c
MIPUPOHBIX CUIIUKATOB

paboTBl ¢  XMMHYECKUMU
1a00paTOPHBIM 000PYI0OBaHUEM

BEIIECCTBaAaMU u

Ob6oOmaromee  MOBTOPEHUE IO
teme «Hemeramib»

Pemenne 3amad u BBINOJIHEHHE YIPAKHEHUH,
MO3BOJIAIONINX CHCTEMaTU3UPOBATh U OOOOIIUTH
[I0JIy4YEHHBbIE 3HaHUs 110 TeMe «Hemeramib
CocTaBnsTh CpaBHUTENbHBIE U 00OOIIarOIINe
cxembl. [IpoBoauTh pacueTsl N0 XMMHUYECKHUM
bopmynam u YpaBHEHUSIM peakiuii.
OcymiecTBIATh MO3HABATENBHYIO pEQIIEKCHI0 B
OTHOIIEHMH  COOCTBEHHBIX  JOCTHXKEHHH B
nporecce pemeHuss y4eOHbIX M MO3HABATEIbHBIX
3a/1a4

KonTponbnas padorta Ne 1 no teme
«HemeTaiibn»y

KonTposb 3Hanuii no reme «Hemeranisi»
OcylecTBISATh MO3HABATEIbHYI0 peIIEKCHIO B
OTHOILIEHUH  COOCTBEHHBIX  JOCTIDKEHMHA B
MPOLIECCe pelIeHHs] YYeOHBIX M MO3HaBaTeNbHBIX
3a1a4d

TEMA 4. OBIIIUE CBOMCTBA METAJIJIOB (2 uaca)

OO06mwmit 0030p 3JIEMEHTOB-
MetaiioB. CTpoeHHE U CBOMCTBA

IIPOCTBIX BEILECTB-METAIIJIOB.
DIEKTPOXUMHUYECKUM pan
HaIpsHKEHUN METAJLIOB.
Mertannnueckue KpUCTAJTIMYECKHE
peLIeTKU. [Tonyuyenue u
IIPUMEHEHNE METAJIJIOB.
JdemMoHCcTpaumu. Komnekuus

MmetaioB. Kosuteknus MuHEpasaos
upyxa

OOBIACHATH 3aBUCUMOCTb CBOMCTB METAIIOB OT UX
CTpPOCHHMsI. XapaKTepHU30BaTh OOIIME XUMHUUYECKHE
CBOIMCTBAa META/UIOB KaK BOCCTAaHOBHTECIICH Ha
OCHOBE CTPOCHHS HX aTOMOB U TIOJIO)KCHHS B
AIEKTPOXUMUUYECKOM pany HaIpsKEHUN
METAJIIO0B. [Iporuo3upoBath CBOIicTBa
HEW3YYEHHBIX JJIEMEHTOB W MX COCIWHEHUW Ha
ocHoBe 3HaHui o IleproguyeckoM 3akoHe.
XapakTepu3oBaTh CIIOCOOBI MOJYYEHHUSI METAJIIOB
U3 pya U MuHepanoB. HabmiomaTh W OMHMCHIBATH
JIEMOHCTPHUPYEMBIE KOJUTEKITUU

Cnnagsl. XapaxkTepucTuka
HauOosiee  W3BECTHBIX  CIUIABOB.
JdemMoHCcTpaumu. Komnekuus

«Xene3o u ero cnaBe»

XapakTepHu30BaTh 0COOEHHOCTH CIUIABOB.
XapakTepHu30BaTh Hanbojee M3BECTHBIE CIUIABBI.
HabGmonate ¥ omnMchiBaTh JIEMOHCTPUpPYEMbIE
KOJUIEKIIUH

TEMA 5. METAJIJIBI I'VTABHBIX ITIOAT'PYIIII (11 yacoB)

Illemounple  meramael.  OOmas
XapaKTepUCTHKA AJIEMEHTOB
IaBHOM moArpynnel [ rpynmesl.

CBo¥iCcTBa MICIOYHBIX METAILIOB.
Pacno3naBaHme KaTHOHOB JIMTHA,
HaTpusi U Kaius. JleMOHCTpauuu.
OKpaIHI/IBaHI/Ie INIaMCHU COJIsIMU
MICIIOYHBIX METAJIIOB.

JlaGopaTropHbIii OIBIT 10.
OkpaivBanue JIaMeHu
COCAUMHCHUAMU ICJIOYHBIX
METaJIOB

1

XapakTtepu3oBaTh OOIIME CBONCTBA IIETOYHBIX
MeTaioB. OOBACHATH 3aBUCHMOCTb CBOWCTB
MIEJIOYHBIX METALIOB OT cTpoeHus. O000marh
3HaHUS M JIeJlaTh BBIBOABI O 3aKOHOMEPHOCTSIX
N3MEHEHHH  CBOMCTB  MISJIOYHBIX  METaJlJIOB.
[Iporuo3upoBath CBOMCTBa HEU3yUYEHHBIX
SJIEMEHTOB U UX COSIUMHEHWH HAa OCHOBE 3HAHHUU O
Ileproauueckom 3aKOHE. OOBACHATD
B3aMMOCBSI3M MEXKy HaxOXXJICHHEM B TPHPOJE,
CBOMCTBaMH, OMOJIOTUYECKON POJIbIO M 00JIaCcTIMU
MIPUMEHEHUS M3y4aeMBbIX BEIICCTB.
NnertudunupoBaTh MIEIOYHBIE Me- TalUIbl TIO
BETYy TIUIaMeHH ux  cojed.  HaOmromarts
JIEMOHCTPHUpPYEMBbIE i CaMOCTOSATEILHO
MPOBOJIUMBIE  ONBITHL. HaOmogaTe XUMHUUYECKHE




peaKuu M OMHCHIBATH UX C MOMOIIBIO POJHOTO
sa3bIka U A3blka xumuu. CoOnmogaTh mpaBuia U
npueMbl 0e30MmacHoOil paboThl C XUMHUYECKUMU
BEIIECTBAMH U J1a00PATOPHBIM OITBITOM

Harpuit u KaJIMi —
IIpeJICTaBUTENN IIEJIOYHBIX
METAJUIOB. XapaKTEepHbIE PEaKLHUU
Hatpuss U Kamusa. [lomydenue
HIEJIOYHBIX MeTaIoB. OKcuabl U
nepokcupl Hatpus U Kanus. Conu
HaTpus, Kallusg, HMX 3HAUCHUE B
IpUpOJIE.

Hemoncrpauuu. B3aumopeiictBue
HaTpus ¢ Bojoil. JlabopaTopHbIii
onbiT 11. O3HakomileHHE C

MHHCpaJIaMu u Ba)KHEHIITNIMH
COCAUMHCHUAMUA MICJIOYHBIX
MCTAIJIOB

OOBACHATH 3aBUCUMOCTb CBOMCTB HATpUsS U Kalus
OT UX CTpOeHHs. XapaKTepU30BaTb BaXKHEHUIINE
XUMHYECKHE CBOWCTBA HATpPHUsA U Kanus.
CpaBHUBaTh CBOWCTBAa HaTpHs U Kajnus.
OOBACHATH B3aUMOCBA3M MEX/1Yy HaXOKICHHEM B
IIPUpOJIE, CBOMCTBaAMH, OMOJIOTUYECKOW POJIBIO U
o0nacTAMM INpPUMEHEHHWs] HaTpusl U  Kalus.

XapakTepHu3oBaTh MIPOMBIIIJICHHBIE u
7a00paTOpHbIE CHOCOOBI MONYYEHHS HATPHSL.
Habmronate JIEMOHCTPUPYEMBbIE u
CaMOCTOSATEIIFHO POBOANMBIE OTIBITHI.

Ha6JHOIIaTI) XUMHYCCKUEC PCAKIIMU U OIHCLIBATDH
UX C MOMOIIBIO PYCCKOTO S3bIKA U S3bIKA XMMHH.
Cobmronate mpaBWiia W TIPUEMBI  O€30MacHOU
paboOTBl C XUMHYSCKHMMH  BEIIECTBAMH U
71a00paTOPHBIM OIBITOM

CoenuHeHUsT HATpUs W Kallus.
Conu HaTpus, Kauus, UX 3HAUYCHUE
B »M3HU uesioBeka. Coma U enxui

HaTp — Ba)KHeUIIe COCANHCHUA
HATpHSL.
JlabopaTropHublii ONbIT 12.

CBoiicTBa CO€IUHEHHMI IIEI0YHBIX
MCETAIJIOB

XapakTepu3oBaTb  BAXKHEHIIME  XUMHUYECKHE
CBOMCTBA  COCIMHEHUMM  HAaTpus MW KaJus.
XapakTepu3oBaTb COLy M €AKUH HaTp Kak
BakHeine coeauHeHus HaTpus. OObBACHATH
B3aMMOCBSA3M MEXIy HaxXOXICHHEM B IPHUPOAE,
CBOMCTBaMH, OMOJOTUYECKON POJIbIO COCTUHEHHMA
Hatpud M Kanus. ComocTaBisTh XMMHUYECKHE
CBOICTBa COEIMHEHUU HATpuUs W Kauus  C
oOmactsamu npumeHnenus. MccienoBare cBoiicTBa
u3ydyaeMbIX BemlecTB. HabOmionaTe M omuchIBaTh
CaMOCTOSITEIBHO ~ NPOBOJUMBIE  ONBITBL €
MOMOUIbI0 POJHOIO S3bIKA U S3bIKA XHMHH.
Cobmtonate mpaBwiia M TpUEMbl Oe30MacHOU
paboTBl C¢ XUMHUYECKMMH  BEIIECTBAMU U
71a00paTOPHBIM ONBITOM

OO011ast XapakTepUCTHKA 3JIEMEHTOB
raBHoM mnoarpynnsl I rpynmel.

bepumnit, Mar"um,
HIeJTI0YHO3EMENbHbBIE METaJJIBL.
AmpoTepHOCTD OKCHJa u
ruapokcuaa  Oepuumsi.  Okpacka
JIaMeHu COJIAMH
HIEJTI0YHO3EMENbHBIX METaJJIOB.
Jemoncrpanuun.  OkpamvBaHHe
IJIaMEHU COJISIMU
I1EJI0YHO3EMENBHBIX METAJIIOB.

JlaGopaTropHbIii OIBIT 13.

OKpaCKa IJ1aMC€HHU COCIAHMHCHUAMU
MICJIOYHO3EMCIIbHBIX MCTAJIJIOB

XapakTepu3oBaTh OOIIME CBOMCTBAa 3JIEMEHTOB
rmaBHod moarpynnel Il rpynmel.  OOBICHATH
3aBUCUMOCTb ~ CBOMCTB  DJJIEMEHTOB  IUIABHOU
noarpynns! II rpynnel ot crpoenus. O60061maTh
3HaHUSA M JEJIaTh BBIBOABI O 3aKOHOMEPHOCTSX
W3MEHEHUH  CBOMCTB  DJIEMEHTOB  IUIABHOU
noarpynnsl  II rpymmel.  IIporaosuposatsb
CBOMCTBA HEM3YYEHHBIX DJJEMEHTOB M  HX

COCIMHEHU Ha OCHOBE 3HaHUM 0
[Tepuoauueckom 3aKOHE. OOBICHATD
B3aUMOCBSI3M MEXKJy HAaxO0XXJICHUEM B NPHUPOJE,
CBOIicTBaMM,  OMOJIOTMYECKON  POJIBbIO u

o0nacTsIMi TMPUMEHEHHS] HM3y4aeMbIX BEIIECTB.
Nnentndunmposats IIEJI0YHO3EMENTbHBIE
METayulbl MO LBETY IUIAaMEHU WX COEAMHEHHM.
HaGmronate JIEMOHCTPUPYEMBIC i




CaMOCTOSATENIEHO POBOAVMBIE OTIBITHI.
Ha6HIOIIaTB XUMHYCCKUC PCAKIIMU U OIHCHIBATH
UX C MOMOIIBIO0 POJHOTO SI3bIKA U S3bIKA XUMHH.
Cobmronate mpaBWwiia W TIPUEMBI  0€30MacHOU
paboOTBl € XHMHYECKHMMH  BEIIECTBAMH U
71a00PATOPHBIM OIBITOM

Marnui, €ero oOmas
XapaKkTepUCTUKA Ha OCHOBE
noinoxxkenuss B Ilepuogmyeckoi
CHCTEME 3JICMCHTOB

. . MenneneeBa ©  CTPOEHUS
atomoB. [lomyuenue, uzmueckue
n XHUMHYECKHE CBOICTBA,
NpUMEHEHWE MarHus U €ro
coequHenuii. Comu Mar’ms, uX
3HAQYEHHE B TIPUPOJE U IKU3HU
yesnoBeka. JlabopaTopHblii ONbIT
14. CsoiicTBa MarLms H €r0
COE€IMHEHUN

OOBACHATH 3aBUCUMOCTb CBOMCTB MarHusi OT €ro
CTPOCHUS. XapakTepus3oBaTh BaOKHEHIINE
¢du3nyeckue U XMMHUYECKUE CBOMCTBa MarHus U
ero coenuHeHud. CoIOCTaBIATh XHUMUYECKUE
CBOMCTBA MarHusi U €ro COeAMHEHUH ¢ 00JacTIMu
npuMeHeHus. MccnenoBarb CBOKWCTBA M3y4aeMBbIX
BELICCTB. Habmonate U OIIACHIBATh
CaMOCTOSITENIbHO ~ NPOBOJUMBIE  ONBITHI €
IIOMOULIBI0 POJHOTO SI3bIKA M SI3bIKA XHMHH.
Cobmronate mpaBWiia W TIPUEMBI  O€30MacHOU
paboTbl ¢ XMMHUYECKMMH  BEIIECTBAMM U
71a00paTOPHBIM OIIBITOM

Kanpuit, €ero oOmras
XapaKTEePUCTUKA Ha OCHOBE
nonoxenuss B llepuomnueckoit
CHCTEME 3JIEMCHTOB

J. . MeHnneneeBa ¥  CTPOECHHUS
atoMoB. [lonyuenue, pusndeckue u
XUMHYECKHE CBOICTBA,
MPUMEHEHUE KAJIbLIUA M  €ro
coequHenuii. Cojim Kalablus, HX
3HAYEHUE B TMPHUPOJEC U KU3HU
YyeJIOBEeKa. JdemoHcTpanmuu.
BsanmoselicTBie KaIBIINAS C BOJOM.
JlabopaTopHbIi ONBIT 15.
CBolicTBa cCOeIMHEHNH KaabIUs

XapakTepu3oBaTh BakHeWlue (unUecKue Hu
XMMHUYECKHE  CBOMCTBAa  KalbIUsi M €ro
coenuHeHU. OOBACHATH 3aBUCHUMOCTH CBOMCTB
Kalblisi OT ero crpoeHusi. CoIocTaBisTh
XUMHUYECKHE  CBOWCTBA  KalblUs U €ro

COETMHEHU N ¢ o0nactaMu TNPUMEHEHHS.
HccnenoBaTh CBOWCTBA H3Y4aeMBbIX BEIIECTB.
Habmonate JEMOHCTPUPYEMbIE u
CaMOCTOSITENIEHO POBOIUMBIE OTIBITHI.

H36J'IIOI[aTB XUMHYCCKUEC PCAKIIMU U OIHCLIBATH
UX C MOMOILBIO POJIHOTO SI3bIKa U S3bIKA XUMMHU.
CobntoiaTe mpaBuiia MU OpUEMbl  Oe30macHO
paboThl ¢ XMMUYECKUMU BEILIECTB

JKecTkocTh BOJOBI M CHOCOOBI €€
yCTpaHEHHUSI.

JlaGopaTropHbIii OIBIT 16.
JKecTkocTh BOABI

XapaKTemeBaTL BUJIbI KECTKOCTHU BO/JBI.

XapakTepus3oBaTh CIOCOOBI YCTpaHEHHUs
JKECTKOCTH BOAbl. HaOmomare W ONKUCHIBATH
CaMOCTOSITEIILHO MIPOBOAUMBIE OIBITEHL.

Ha6J'IIOJIaTB XUMHYCCKHUEC PCAKIIMU U OIIHCHIBATH
UX C MOMOILBIO POJHOTO S3bIKA U A3BIKA XMUMHH.
CobntoiaTe mpaBuia W TOpUEMbl  Oe30macHOn
paboThl ¢ XMMHUYECKMMH  BEIIECTBAMH U
71a00PATOPHBIM OTIBITOM

AmoMuHui. PacnpocTpaHeHHOCTb
B  mpupone, (¢usnueckue U
XUMHYECKHE CBOWCTBA (OTHOLIEHUE

K KHCIIOPOJLY, rajjoreHam,
pacTBOpaM KHUCIOT M IIEJIoYeH,
ATIOMOTEPMHS ). [TpousBoacTBO
AIFOMUHUS. [Ipumenenue
AITIOMUHUSL.

OOBICHATH 3aBUCHMOCTh CBOMCTB aJIOMHHUS OT
€ro CTpoeHus. XapaKTepH30BaThb BaKHEUIINE
buznyecKue U XUMUYECKHUE CBOMCTBA aTIOMUHUSI.
ComocTaBIaTh XUMHUYECCKHE CBOMCTBA aTIOMHUHUS
Cc oOmnacTsMu TpUMEHEHHsS. XapaKTepus3oBaTh
MIPOMBIIIICHHBIM CIOCOO TOJYyYEHUS ATFOMUHHMS.
UccnenoBare CBOWCTBA HM3y4acMbIX BEILECTB.
HaGmronate JIEMOHCTPUPYEMBIE i




JleMOHCTpPaLIUK. Komnexkuus CaMOCTOSITEIIBHO IIPOBOJINMBIE OMBITHI.
«AJIOMUHUL. [L1aBnenue HabnronaTe XMMHYECKHE PEaKIUU U OIUCHIBATH
AITIOMUHMUS. B3aumopeiictBue UX C MOMOIIBI POAHOTO A3bIKA U SI3bIKa XMUMHH.
ATFOMUHUS co [IETTOYBIO. CoOmoiaTh TpaBUia W TPHUEMBI  0e30macHOU
AmromMoTepMus. paboThl C¢ XUMHUYECKUMH  BEIIECTBAMU U
JlabopaTopHbIii ONBIT 17. 71a00PAaTOPHBIM OIBITOM
CBoiicTBa AJIFOMUHUS
AmMdoTepHOCTh OKCcHJa u|l XapakTepus3oBaTb  BAXKHEWUIIME  XUMHYECKHUE
ruapokcuaa  amomunusa.  Conn CBOMicTBa coequHeHuii amroMuHUSI. OOBICHATH
amoMunus. llomHoe pasznoxxeHue B3aUMOCBSI3M MEXKJY HaxO0XXJICHHEM B IPHUPOJE,
BOJOW  COJIEM  alIOMMHHUSA  CO CBOICTBaMM, OMOJIOTHYECKON POJIbIO COEAMHEHUN
cna0pIMU JBYXOCHOBHBIMU amtoMuHMs. CONOCTaBIATh XMMUYECKHUE CBOKCTBA
KHCJIOTaMHU. AnroMUHaTBI B COCIMHEHUN  allOMUHUSA c  obmactamu
TBEpJOM BHJIE U B pacTBOpE. npuMeHeHus. MccnenoBarh CBONMCTBA M3y4aeMbIX
KommuiekcHbie COEIMHEHUS BEIIECTB. Habmonate U OIUCHIBATh
AITOMUHMUSL. CaMOCTOSITEIIBHO IIPOBOJIUMBIE OIIBITHI.
HabmronaTe XMMHUYECKHE peakluud U ONUCHIBATh
JlaGopaTopHbIii ONBIT 18. UX C MOMOILUBIO POJHOIO S3bIKA M SI3bIKA XUMUMU.
CBoiiCTBa COCTMHEHHI ATFOMUHUS CoOmoiaTe TpaBWia W TPHEMBI  Oe30MacHOU
paboThl ¢ XUMHUYECKHMMH  BEHIECTBAMU U
71a00paTOPHBIM OIBITOM
Pemenne 3amau  u BbImodHeHue | 1 BellionHeHne  ynpakHEHWl Ha  COCTaBIICHUE
YIOPAKHEHUM 1O TeMe «MeTaiisl YpaBHEHUN peakuuii, COOTBETCTBYIOLIUX
[JIaBHBIX MOATPYIII 3alaHHBIM LIETIOYKaM I[pEBpalleHUu, IO TeMe
«Mertaiiel  INIaBHBIX — moArpymnm».  Pemenune
pacueTHBIX 3a/ay MO0 XUMHYECKUM ¢dopMylaM H
YpaBHEHUSIM
CocTaBiATh ypaBHEHMS DPEAKLHi, C MOMOULIBIO
KOTOPBIX ~ MOXXHO  OCYIIECTBUTHh  II€MIOYKHU
IIpeBpalieHuil BemecTB. OCyIecTBIATh PACYETHI
0 XUMHUYECKMM YypaBHeHMsM. Mcmonb3oBarh
AJITOPUTMBI NIPU PEIICHHUH 3a7a4
I[pakTuueckas padora Ne 5.1 Pemienne KadeCTBEHHBIX HKCIEPUMEHTAIbHBIX
Pemenne IKCIEPUMEHTAIbHBIX 3a/1a4 o TeMe «MeTanibl TJIaBHBIX MOATPYII»
3a7a4 110 TemMe IIpoBOIUTE  XUMUYECKHH  DKCIIEPUMEHT 11O
uAeHTU(DUKAITIH BELIECCTB C MIOMOILBIO
KAYeCTBEHHBIX  pPEaKIMid, [MOJIyYeHUIO coJiel

METaJUIOB TJaBHBIX mnoarpynn. Habmoxate u
OMKCHIBATh CAMOCTOSITENIHO NMPOBOJUMBIE OTIBITHI
C IIOMOUIBI0 POJHOTO $3bIKA M SI3bIKAa XHMHH.
Jenate BBIBOABI IO pE3yjibTaTaM MPOBEACHHBIX
XUMUYecKUX onbiToB. CoOmronaTe mpaBuia u
npueMbl 0e30macHoOil paboThl C XMMHUYECKUMU
BEIIECTBAMH U JJA0OPATOPHBIM OIIBITOM

TEMA 6. METAJIJIBI IOBOYHBIX NOAI'PYIIII (17 yacoB)

Ob6mas XapaKTepUCTUKA
nepexoaubix  meramwiop [ —VIII
rpynn.  OcoOeHHOCTH  CTPOCHHUS
aTOMOB  TEPEXOJHBIX METaJIIOB.

OO6mue Gu3ndeckue 1 XUMHUIECKHE
cBoiicTBa. [[puMeHeHre MeTaioB

1

XapakTepu3oBaTh 0OIINE CBOHCTBA MEPEXOIHBIX
MeTamioB. OOBJACHATH 3aBUCHUMOCTH CBOWMCTB
MEPEXOJIHBIX METauIoB OT cTpoeHus. O000marTh
3HAHUS M JeNaThb BBIBOJBI O 3aKOHOMEPHOCTSIX
W3MEHEHUN CBOWMCTB MEPEXOJHBIX METAJIIOB.
IIporno3upoBarb CBOICTBA HEU3YYEHHBIX




SJIEMEHTOB U MX COSOUHEHUI HAa OCHOBE 3HAHHUU O
IlepuonnueckoM 3aKOHe

XpoMm.  dusnueckue  CBOMCTBa
XpoMma. XHUMHYECKHE CBOWCTBA
xpoMa (OTHOIIEHHWE K BOASHOMY

napy, Kuciopony, XJ1opy,
pactBopam kuciot). Ilonydenue u
MIPUMCHCHHEC Xpoma.

HemoncTpauuu. B3aumopeiicTBue
XpoMa C COJSIHOM KHUCIIOTOH 0e€3
JIOCTYTIAa BO3/TyXa

OOBSCHATh 3aBUCUMOCTh CBOHCTB Xpoma OT €ro
CTPOCHUS. XapakTepus3oBaTh BaOKHEHIINE
bu3MYEeCKHe W XUMHUYECKHE CBOWMCTBA XpoMa.
ConocTaBisaTh XUMUYECKHE CBOWCT- Ba XpoMa ¢
oOnactamMu MIPUMEHCHHS. HaOmronars u
OTHCHIBATH JICMOHCTPUPYEMBIC OTIBITHI

Coenunenus xpoma. l3MeHeHue
OKHUCJIUTEIIHLHO-

BOCCTAHOBUTEJIbHBIX U KHCIOTHO-
OCHOBHBIX CBOWCTB OKCHIOB H
THAPOKCUIOB XpoMa C POCTOM
CTCTICHH OKHUCJICHHS. AMDOTEpHBIC
CBOICTBA OKCHJAa M THAPOKCUAA
xpoma (III).  Oxwucnenue conei
xpoma (III) B xpomatsl. B3aumusbie

MIePEXOIbI XpPOMAaToB u
JTUXPOMATOB. Xpomartsl u
JTUXPOMATHI KaK OKUCIIATEIH.

JleMoHCTpalUM. Ocaxnenue

ruapokcuaa  xpoma  (II) w
OKHCIIEHHE  €ro NEPOKCUIOM
BOJIOPO/IA. Paznoxenue
TUXpoMaTa aMMOHHSL.
JlabopaTropHblii ONbIT 20.
CBoiicTBa COeIMHEHUH Xpoma

XapakTepru3oBaTb  BAKHEWIINE  XUMHUYECKHUE
CBOMCTBA COCIMHEHHM XpoMma. YCTaHaBIUBATH
3aBUCUMOCTb ~ MEXKIY  KHUCIOTHO-OCHOBHBIMH
CBOMCTBAMM OKCHJIOB M THJIPOKCHUIOB Xpoma H
3HAYEHHEM CTENEHU OKHCJICHUSL.
Xapaktepu3oBaTh aM(OTEpPHBIE CBOWCTBA OKCHA
u ruapokcuya xpoma (II1). OnuceiBaTh B3aiMHBIC
IIepexo/bl XpOMAaTOB U JUXpoMaToB. MccnenoBars
CBOIiCTBa WM3yyaeMbIX BemiecTB. HabGmronats
JIEMOHCTPHUPYEMBIE u CaMOCTOSATEIIEHO
MPOBOAMMBIE OMNBITHL. HabmiomaTe XuMmHuueckue
peaKkuMy M ONUCBHIBATh UX C IOMOUIBIO POIHOTO
sa3plka U sA3blka xumuu. CoOnrofath mpaBuia U
npueMbl 0e30macHoi padoThl € XUMHYECKUMH
BEIIECTBAMH U J1a00paTOPHBIM OMBITOM

Mapraneny, —  Qusnyeckue WU
XUMHUYECKHE CBOMCTBA (OTHOIIEHUE
K KHCJIOpOAY, XJIOPY, pPacTBOpam
KHCIIOT). [Tonyuenne u
npuMeHeHne Mapranmna.  Oxcua
mapranna (IV) kak okuciautens u
karanu3artop. Ilepmanranar xamus
KaK OKHMCIIUTEb.

JdemoHcTpaumu. Paznoxenue
nepokcua BOZIOpOAA oJj
JIEUCTBUEM TMOKCH]Ia MApraHIIa.
JlabopaTopHbIii ONBIT 21.
CpolicTBa  MapraHua W €ro
COCIMHEHUN

XapakTtepu3oBaTh BakHeHIHe (U3NYECKUe U
XUMUYECKHE  CBOWCTBA Maprahma M €ro
coenuHeHul. OOBICHAThL 3aBUCUMOCTH CBOWMCTB
Mapraiima oT ero crtpoeHus. ComnocTaBlATh
XMMHUYECKHE  CBOMCTBA MapraHiia W  €ro
COCIMHEHMI ¢ o0mactaMu TNPUMEHEHHS.
XapakrtepuzoBath okcuja Mmapranna (IV) kak
OKUCIUTENb W KaTalu3aTop, MepMaHraHaT Kalus
KakK OKHMCIIATEND. Uccnenosarts CBOHCTBA
M3y4aeMbIX BemlecTB. HaOmiomaTh U OMUCHIBATH
JIEMOHCTPAIIIOHHBIE i CaMOCTOATENHHO
MPOBOAMMBIE OMBITHL. HabmiomaTe XuMHUYECKHE
pEaKIM ¥ OMHUCHIBATH UX C TOMOIIBIO POIHOTO
s3plka U s3blka XuMuu. CoOnrojaTh mpaBujia U
npueMbl  0e30macHOi PaboThl C XUMHUYECKUMH
BEI[ECTBAMH U J1a00PaTOPHBIM OMTBITOM

Kenezo. Haxoxnenue B mpupoe.
3HaueHue XKeie3a I8 OpraHu3mMa
YyelioBeKa.

JlabopaTopHbIii ONbIT 22.
N3ydeHnne MUHEPAJIOB Kelie3a

XapakTepru3oBaTh  JKEJIE30 KaK XUMHUYECKUU
aneMeHT. OOBICHATH  B3aUMOCBSI3M  MEXKIY
HaxoXXJICHHEM B IPUPOJE, CBONCTBAMH W
Ouonorudeckor pomipio xkeneza. MccienoBaTh
CBOMCTBAa M3y4YaeMbIX BemiecTB. HaOmomate u




OITMCHIBATh CAMOCTOSTENIFHO MIPOBOIUMBIE OTIBITHI.
Cobmronate mpaBWwiia W TIPUEMBI  O€30MacHOU
paboOTBl C¢ XHMHYECKHMMH  BEIIECTBAMH U
71a00PATOPHBIM OIBITOM

duszndyecknue CBOMCTBA  JKejesa.
XUMHUYECKHE CBOICTBa  JKeje3a
(B3aMMOJIEHCTBHE C KHUCIOPOJIOM,
XJIOPOM, CEpOM, yIJIeM, BOJIOM,
KHCJIOTAMH, PACTBOPAMU COJICH).
CmnaBel  Kene3a € YIVIEPOJIOM.
[TomydyeHnue u mpuMEHEHHUE JKeme3a.
Koppo3ust xene3a u  CIOCOOBI
3aIIATHl  JKEIE3HBIX W3IACIUH OT

XapakTepru30BaTh KeJIe30 KaK MPOCTOE BEIIECTBO.
OOBSICHATH 3aBHCUMOCTL CBOMCTB JKeJie3a OT €ro
CTPOCHHSI. XapakTepu3oBaTh Ba)KHEHIIIHE
¢u3nueckue U XMMUYECKHE CBOMCT- Ba JKelesa,
cmocoObl  ero  monydeHus.  ComocTaBlIATH
XAMHYECKHE CBOMCTBA JKejle3a C  00JacTIMH
MIPUMEHEHUS. XapakTtepu3oBaTh rpoiecc
KOPPO3HUH XKeJjie3a U CIoCOObl 3alUThI JKelle3a OT
Koppo3uu. lccienoBarh CBOMCTBA H3y4aeMbIX

KOPPO3HH. JleMoHCTpanuu. BEIIIECTB. Habmonate U OIMCHIBATh
Komnexkuust  «Kemezo u  ero JIEMOHCTPAIIMOHHBIE u CaMOCTOSITENTEHO
craBely». JlaGopaTopHbId ONBIT MPOBOJAUMBIE OIBITHI

23. CBoiicTBa xenesa

Coenunenns sxene3a. CpaBHeHHE XapakTepu30BaTh  BAXKHEHWIINE  XMUMHUYECKHE
KHCIIOTHO-OCHOBHBIX u CBOiicTBa coeauHeHui xeneza. CpaBHUBATH
OKHCITUTEIHHO- KHCJIOTHO-OCHOBHBIE " OKHCIIUTEIHHO-
BOCCTaHOBHUTEJIbHBIX CBOICTB BOCCTAHOBUTEJIbHBIE  CBOHCTBA  T'HAPOKCHIA
THJIPOKCUIA xenesa (II) " xenesa (II) u  rugpokcuga  okenesa (11).
ruapokcuaa  xenesa (III). Conum ConocTaBisTh XUMHUYECKHE CBOIiCTBa

xkenesa (I1) u sxxenesa (I1I). Metozsr
nepeBoa coiei xxenesa (I1) B conn
xenesa (III) u oOparno. IlomHoe
pa3JIOKEHHUE BOJIOM coJsent
xenesa (I11) co cnabbpIMu
JIBYXOCHOBHBIMU KHUCTIOTaMHU.
OxucnuTeNnbpHbIC CBOHCTBa
COETMHEHU I xenesa (110) B
peaKkIusX C BOCCTAaHOBUTEISIMHU
(MomuaoM,  CEpOBOIOPOIOM U
Menbto). llmaHuaHbIE KOMIUIEKCHI
xene3a. KauecTBeHHbIE peakuy Ha
nonsl xxene3a (I1) u (II1).
JleMOHCTpanuu. Ocaxnenue
TUIPOKCHUIA xenesa (1) u
OKHCIICHHE €r0 Ha BO3/1yXe

COCIMHEHUH jKene3a ¢ O0JIACTSIMH MPUMEHEHHS.
XapakTtepu30BaTh ~ METOJbI  I[EPEBOAA  COJICH
xkene3a (II) B comu xenmesa (III) u  oOpatHo.
Ha6monate JIEMOHCTPHPYEMBbIE OTIBITHI.
Ha6J'IIOI[aTB XUMHYCCKUEC PCAKIIMU U OIHCHIBATH
UX C TOMOIIBIO POJHOTO SI3bIKA U S3bIKA

Menb. Haxoxnaenwe B Tpupoe.
buonornueckas posp. Ousnyeckue
A XUMHYECKHE CBOICTBA Meau
(B3aUMOJICHICTBUE C KHUCIOPOJIOM,

XJIOpOM, cepoi, KHUCJIOTaMU-
OKHUCIIUTEISIMH, XJIOPUJIOM
xenesa (I1I)). [Tonyuenune "

npumeHenne Menu. Oxcug o
ruapokcua  meau  (II).  Comm
meau (II).  Meansiidi  Kymopoc.
Awmmmuakatrel Meau (I) u mexu (11).
[Monyyenne  okcuma  memu (1)
BOCCTaHOBJICHUEM THJIPOKCHTIA

OOBSICHITh 3aBUCUMOCTH CBOWCTB MEIH OT €€
CTPOEHHS. XapakTepus3oBaTh BaKHEHIIINE
bu3HYecKue U XUMHUYECKHE CBOWCTBA MEIU U €€
coequHe- HuM. ComocTaBidaTh XHUMHUYECKHUE
CBOMCTBA MEIU U €€ COEAUHEHHUH C 00JacTIMU
MPUMEHEHHUs. XapaKTepU30BaTh MPOMBIIIJICHHBIE
crmocoObl  monydeHuss  meau.  Mccnemoath
CBOMCTBa M3ydaeMbIX BemlecTB. HabOmionmate u
OTMHUCHIBATh CaMO- CTOSITEIBHO MPOBOJAMMBIC OIIbI-
Tel. HaOmiomaTh  XWMHYECKHE peakluuud W
ONHUCHIBATh WX C IIOMOIINBIO POJHOTO SI3bIKA H
s3pika xumun. CoONIOAaTh TMpaBUiia U MPUEMBI
6e30macHOi pabOThl ¢ XUMHUYECKUMHU BEIIECTBAMU




memu (II) rmroko3o0it. ITlomyuenue
xyopuaa u noauaa meau (1).
JlaGopaTropHblii OIBIT 24.
CBolicTBa MenH, €€ CIJIaBOB H
COCIMHEHUN

1 1a00paTOPHBIM OITBITOM

[lpaktuyeckas pabora Ne 6.
«IlonmydyeHne MemHOro Kyrmopoca.
[Tonydenue Kene3Horo Kynopoca

Pemenne 3amay  1mo IOJNY4EHMIO  3aJaHHBIX
BellecTB (MEAHOrO Kymopoca M KeJIe3HOTo
KyIopoca)

[IpoBOoAMTH  XUMHUYECKUH  OSKCIEPUMEHT IO
IIOJIyUYEHUIO 3aJlaHHBbIX BewiectB. HaOmonate u
OMKCHIBATh CAMOCTOSITEILHO MPOBOJUMBIE OIIBITHI
C IOMOUIBIO POJHOTO $3bIKA M SI3bIKA XUMHH.
Jenate BBIBOABI IO pPE3yjbTaTaM MPOBEACHHBIX
XUMUYECKHX onbIToB. CoOnonaTe ImpaBuja M
npueMbl 0e30MmacHOil pPadoThl C XHUMHUYECKUMU
BEIIECTBAMH U JJA0OPATOPHBIM OIIBITOM

Cepebpo. dusnueckue u
XUMHUYECKHUE CBOMCTBa
(B3auMoielicTBHE c
CEPOBOJIOPOZIOM B  TPUCYTCTBHH
KHCJIOPOJIa, KHCIIOTaMH-
OKHCITUTEIISIMH ). Ocaxnaenne

OKcuaa cepebpa TMpH AeHCTBUH

miesioud  Ha  comu  cepeOpa.
AMMHaKaTbI cepebpa Kak
OKHUCJIUTEIIH. KauecTBennas

peakiusi Ha  HOHBI  cepelpa.
[Ipumenenue cepedpa.
JdemoHcTpanmu. Brinenenune
cepebpa u3 ero cojei AeiCTBHEM
Meau

OOBSICHATH 3aBUCHMOCTH CBOWCTB cepedpa OT ero
CTPOCHUS. XapakTeprus3oBaTh BaOKHEHIINE
dbusznyeckue U XMMHYECKHE CBOWCTBA cepedpa u
ero coenuHeHuit. CoOIMOCTaBIATh XUMHUYECKHE
CBOIiCcTBa cepebpa U ero COeAMHEHUN ¢ 00IacTIMU
MIPUMEHEHUS. HaGmromate ©®  omuchkIBaTh
JIEMOHCTPHUPYEMBIE OIBITHI

3om0To0. duznyeckue H
XUMHYECKHE CBOMCTBA
(B3auMo/ielicTBHE C  XJIOpOM,
«IapCKOu BOJIKO»).
OJIOTOXJIOPOBOJIOPOAHAST  KUCIIOTA.
'mapoxcun 3omora (I11).
Kommiekcel  30m0Ta. CrocoObl
BBIJICTICHUS 30JI0Ta H3
30JI0TOHOCHOM ITOPOJBL.

IIpumeHeHune 3010Ta

OOBSICHATH 3aBUCUMOCTh CBOMCTB 30JI0Ta OT €ro
CTPOCHUS. XapakTeprus3oBaTh BaOKHEHIINE
dbusznyeckue W XMMHUYECKHE CBOMCTBA 30JI0Ta U
ero coemnuenuii. CoOmOCTaBISITh XUMHUUYECKUE
CBOIiCTBa 3070Ta C O0O0JAacCTAMH MPUMEHEHHUS.
XapakTepu3oBaTh CIIOCOOBI BBIJCIICHHS 30JI0Ta U3
30JI0TOHOCHOM IOPOJIBbI

[Huak. duznyeckue U XUMHYSCKHUE
cBoiicTBa  (B3amMojelcTBUE  C
rajoreHaMu, KHCIIOPOJOM, CEpoi,
BOJIOM, pacTBOpaMu KHUCJIOT H

mieao4en). [Tomyuenue u
IMPUMCHCHUEC OUHKA.
AmdoTepHOCTH oKcuza u

TUJPOKCHAA [MHKA. Baxueiimme
comu 1uHKa. JlaGopaTopHbIi
onbIT 25. CBOlicTBa IIMHKA U €r0

OOBACHATH 3aBUCHMOCTH CBOMCTB IOWUHKa OT €ro

CTPOCHUS. XapakTepru3oBaTh BaOKHEHIINE
bu3nUuecKre U XMMHYECKHUE CBOMCTBA IIMHKA U €Tro
COCTUHEHUN. XapakTepu3oBaTh CIIOCOOBI

noiy4yeHus: UUHKA. COMOCTaBIATh XUMHUYECKHE
CBOICTBA IIMHKA U €r0 COEAUHEHHNH C 001acTsIMU
npuMmeHeHus. Mccienosars CBOMCTBA U3y4aeMbIX
BCIIIECTB. HaGmonats n OITHCEHIBAaTh
CaMOCTOSITEIILHO MIPOBOAUMBIE OITBITHI.
HabmronaTe XMMHYECKHE pPEaKIMd W OINHCHIBATH




COECTUHEHUN

UX C TOMOIIBIO POIHOTO SI3bIKA W S3BIKA XWMHUH.
Cobmronate mpaBWwiia W TIPUEMBI  O€30MacHOU
paboOTBl € XHMHYECKMMH  BEHIECTBAMH WU
71a00PATOPHBIM OIBITOM

Pemenne 3amady W BBINOJIHEHHE
YIPa)KHEHUM 1o Teme «Meraisl
OOOYHBIX MOJArPYIII»

Beinosinenue ynpaxkHeHuid mo Teme «MeTaylibl
NOOOYHBIX  MOATPYII»,  Ha  COCTaBJIEHUE
YpaBHEHUU peakumii, COOTBETCTBYIOIINX
3alaHHBIM LIETI0YKaM IIpeBpalleHuid. Pemienue
pacueTHBIX 3a/ay M0 XUMHYECKUM ¢opMylaM U
YPaBHEHUSIM

CocTaBiATh ypaBHEHMS pEaKlMii, € MOMOUIbIO
KOTOPBIX ~ MOXXHO  OCYHIECTBUTH  LIEMOYKHU
npeBpaileHnil Bemects. OCymEeCcTBIATh pacyeThl
[0 XUMHUYECKMM YypaBHeHMsM. Mcrnosb3oBarh
JITOPUTMBI [IPU PEIICHHUH 3a7a4

[lpaktnyeckas pabora Ne 7.
Pemrenne AKCIEPUMEHTAIBHBIX
3a7a4 o  TEeMe «MeTaibl
MO0OOYHBIX MOATPYIII

Pemienne sKcnepuMEHTaNbHBIX 33/a4 IO TEME
«Mertanbl MOOOYHBIX TOATPYIII»

IIpoBOIUTE  XUMUYECKHH  DKCIIEPUMEHT 11O
nonyueHuto ruapokcunaa xxenesa (II), runpokcuna
xkenesa (1), xnopuna xenesa (II), oxcuma mean
(IT), nurpara menu (II), ruapokcuma xpoma (III),
TUAPOKCHUIAa IIMHKA, XpomaTa kamus. [IpoBoauthb
XUMUYECKUA HKCIIEPUMEHT IO ONpPENETICHUI0
KaueCTBEHHOI'O0 COCTaBa XJopujaa H cyibdara
xkenesa (III), maeHTudukanuy MOHOB METAJIOB
MOOOYHBIX TOJATPYIIT C MOMOIIBI0 Ka4eCTBEHHBIX
peakuuid. [IpoBOAUTE XMMUYECKUN SKCIIEPUMEHT
M0 HCCIETOBAaHUI0 aM(OTEPHOCTH THUIPOKCHAA
xpoma (III) w rugpokcuma nwmuka. IIpoBoauTh
XAMHYECKUM HKCHEPUMEHT MO MCCIEAOBAHUIO
B3aumojeiicteus  xjopuaa xkenesa (II) ¢
JIUXPOMATOM KaJiusi B KHUciou cpene. [IpoBoauts
XUMHUYECKUN HKCTIEPUMEHT IO OUYMCTKE JKEJIe3a OT
PKABUMHBI. Ha6monate " OMHCHIBATh
CaMOCTOSITEJIbHO MPOBOAUMBIE OIBITHl OMOIIBIO
POJIHOTO sI3bIKA U SI3bIKA XUMUU. JleraTh BBIBOJIBI
M0 pe3yiabTaTaM MPOBEACHHBIX XUMHYECKHUX
oneiToB. CoOmrofaTh TMpaBWjia W MPUEMBI
0e301acHoOi paboThl C XMMUUYECKUMHU BEIIECTBAMU
1 1a00paTOPHBIM OIBITOM

[IpakTnueckast pabora Ne 8.
«Ionmyuenue conu Mopa»

Pemenne 3amay  mo NOJNY4EHHMIO  3aJaHHBIX
BeulecTs (conu Mopa)

[IpoBOIUTE  XUMUYECKHH  DKCIIEPUMEHT IO
MOJYYeHUIO 3aJJaHHbIX BemlecTB (coimu Mopa).
Habmtonate ©  OnMCHIBaTH  CaMOCTOSITENBHO
IIPOBOAMMBIE OIBITHI C TIOMOIIBIO POJHOIO S3bIKA
U sI3bIKa XUMUH. JlenaTh BBIBOJBI 110 pe3ysbTaTaM
MPOBEIEHHBIX XMMUYECKUX OMbITOB. CoOmoaaTh
mpaBuWja ¥ TpueMbl Oe3omacHoW paboThl ¢
XMMUYECKMMH BEIIECTBAMH M JIAOOPAaTOPHBIM
OIBITOM




O0o0maroree
TeMe «MeTajuibD»

MOBTOPEHUE  TIO

Pemienne 3agad W BBINOJHEHUE YIPAKHEHUH,
MO3BOJIIONINX CHCTEMAaTU3UPOBATh M OOOOIIUTH
MOJIy4YEHHBIEC 3HAHUS 110 TeMe «MeTaib»
CocTaBnsaTh CpaBHUTENBHBIE M 00OOIIArOIINE
cxembl. [IpoBoauTh pacueTsl MO XHUMHYECKUM
dopmymnam 51 YpaBHEHUAM peakuui.
OcylecTBISATh O3HABATEIbHYIO peQIIEKCHI0 B
OTHOLLICHUH COOCTBEHHBIX ILOCTI/I)KCHI/Iﬁ B
MpOLIECCe peHIeHHs] YYeOHBIX M MO3HaBaTeNbHBIX
3aj1a4

Kontponbnas padora Ne 2 o teme
«MeTtamibb»

KonTposnb 3Hanuii no reme «MeTauib»
OcCyIecTBISATh MO3HABATEIBHYI0 PEQIICKCUIO B
OTHOILIEHUH  COOCTBEHHBIX  JOCTIDKEHHH B
Mpoliecce penieHus: y4eOHbIX M MO3HABATEIbHBIX
3a1a4

TEMA 7. XUMHNYECKAS TEXHOJIOI'US (7 yacoB)

Hayunbie mpuHIunel opranuszanuu | 1 CucreMaTu3upoBarh OOIIME MPUHIMIIBI HAYYHOU
XUMHUYECKOTO IMPOU3BO/ICTBA OpraHu3aIi XUMHYECKOTO MPOU3BOICTBA
OCHOBHBIE PUHIIMUIIBI XUMHYECKOU
TEXHOJIOTHH. O6mue
MIPEACTABIICHHUS] O MPOMBIIIJIEHHBIX
croco0ax MOJMy4YeHUsT XUMHUYECKUX
BEILIECTB
[Ipou3BoacTBO CcepHOM  KHUCIOTHI | 1 XapakTepru3oBaTh MPOLIECC TPOU3BOJICTBA CEPHOM
KOHTaKTHBIM CIOCOO0OM. XHUMHU3M KHCJIOTBI. OnuceiBaTh KQK]IYIO CTaJAUIO
npouecca. Coipbe TSt npon3BoACTBA. OOBSICHATH YCIOBHUS TPOBEICHUS
MIPOU3BOJCTBA CEPHOWM KHCIIOTHI. XUMUYECKUX pEaKUuM, JeXalMuX B OCHOBE
TexHosornueckas cxema nporecca, MOJIyYeHUs:  CepHOM  KHUCIOThl.  OnuchiBaTh
MPOLIECCHI u anmaparhl. XUMUYECKHE PpEAKIUHU, JeXallue B OCHOBE
JMemoncrpanun.  Coippe 1A MOJIYYEHUSI CEPHOU KHCIJIOTHI, C UCIOJIH30BAHHEM
MPOU3BOJCTBA CEPHOW KHCIIOTHI. pPOIHOTO sI3bIKa M s3bIKA XUMHH. OOBICHSITH
Mogenb KUTSIIEro ciaos CrocoOBbI  3aIIUTBl  OKPYXAIoOWIeH Cpelnbl |
YeloBeKa OT MPOMBIIUIEHHBIX 3arps3HEHUl.
HaGnronate W oOmuMchIBaTH  JEMOHCTPUPYEMBIE
MaTepuabl
[IpousBoacTBO ammmaka. Xumusm | 1 XapakTepru3oBaTh MpoLecc MPOU3BOACTBA
nporecca. Onpenenenue ammuaka. OOBSCHATH ONTUMANbHBIE YCIOBUS
ONTUMATHHBIX YCIIOBUM MIPOBEICHUST XUMUUYECKHX PEaKIUH, JeKaluX B
npoBeeHUs peakiuu. [IpuHnun OCHOBE  TMoOdy4yeHuss ammuaka. OnuceiBaTh
MUPKYJSIIIAN U €r0 peanu3aius B XUMUYECKHE PEaKlUd, JIeKAIIMe B OCHOBE
TEXHOJIOTHYECKOU cXxeme MOJIyYeHUs] aMMHaKa, ¢ UCI0JIb30BaHUEM POJHOTO
s3bIKa M si3bIKa XUMHH. OOBSCHATH CITOCOOBI
3allUTHl OKPYXKAIOMIEH Cpelbl W YeIoBEKa OT
MIPOMBINTUICHHBIX 3arpsI3HCHUN
Merannyprus. UYepnas | 1 XapakTepu3oBaTh MPOILECC TPOU3BOJCTBA UyTyHA.
METaJLUTypTHsL. [TpousBoacTBO OnuceiBaTh XUMHYECKUE DPEAKIUM, JIeKAIIHEe B
yyryHa.  JlomeHHBII  mpolecc OCHOBE TMOJIYYEHHs] 4YyT'yHa, C HCIOJIb30BAaHUEM
(cpIppe, YCTPOWCTBO JIOMEHHOU POAHOTO A3bIKA U SI3bIKAa XUMUU. XapaKTepHU30BaTh
neyw, XUMHU3M npoiiecca). mpoliecc  MNpOM3BOACTBAa  cTanu. ONuCHIBATH
[IpousBoacTBO CTainu B XUMHYECKHE PEaKLUHH, JIekKalnMe B OCHOBE

KHCJIIOPOJIHOM KOHBEpTEpe U B
JIEKTpOIeyax.

MOJIyYEHUsI CTalld, C HWCIOJB30BAHHUEM POIHOTO
s3bIKa M A3bIKa XxuMuu. OOBSICHATH CIIOCOOBI




JemoncTpanuu. XKenesnas pyaa
OO0pa31ipl CrJIaBOB Kele3a

3alllUThl OKPYXKAIOIIEW Cpeapl W YeJIOBEKa OT
MPOMBILUICHHBIX 3arpsi3HeHuil. HaOmogate u
ONKMCHIBATH JEMOHCTPUPYEMBIE MaTEpHUAIIbI

[TpombllieHHBIH  opraHudeckuii | 1 CpaBHUBaTh OCHOBHOW M TOHKHH OpraHMYECKUi

CUHTE3 cuHte3. OnuceiBaTh  CHUHTE3bl HA  OCHOBE

[TpomblinieHHas OpraHuyecKas CUHTE3-Ta3a. XapakTepu3oBarb IIpOLECC

xuMusa. OCHOBHOW W TOHKHU MIPOU3BOJICTBA METaHoJA. OnuceiBath

oprannveckuii cunre3. Haubomee XUMHUYECKHE peakluu, JIeKallMe B OCHOBE

KPYIMHOTOHHA)KHBIE IPOU3BOJICTBA MOJIy4YeHUs]  METaHojJa, C  HCIOJIb30BaHUEM

OpraHUYECKHUX COEIMHEHUH. pPOIHOrO sI3bplKa M A3bIKA XUMHH. OOBICHSTH

[IpousBoacTBO METaHOJIA. CIocoObl  3alllUThl  OKpYXKAWIIEeH cpeabl U

[TonydyeHne yKCyCHOM KHCIIOTHI U YEJI0BEKA OT MPOMBILIUIEHHBIX 3arps3HEHUN

dopMmanbaeruia U3 METaHOJ’A.

[ToryueHnue ameraTa LEUIIOJIO3BI.

ColIpbe JUIs OpraHUyYeCcKOn

IPOMBIIIJICHHOCTH. [Tpobnema

OTXO/IOB M TMOOOYHBIX MPOJYKTOB.

CuHTE3bl HA OCHOBE CUHTE3-Ta3a

XuMHUecKoe 3arpsizHenue | 1 Xapaktepus3oBaTh OCHOBHBIE bakTopbI

OKpyXarolled cpeapl U €ro XUMHUYECKOI'O 3arpsi3HEHUSI OKPY)KAIOIIEH CpeJibl.

MOCJIE/ICTBHUSI. DkoJorus u Onpenendarsb HUCTOYHHUKHU XUMHUYECKOTO

npobiieMa OXpaHbl OKpYyXKarolien 3arpsi3HEHUS OKpYyXarolen Cpelibl u

cpenbl. «3eneHas» XUMHUs apryMEHTUPOBAHHO TMpeAsiaraTb CHOCOOBI  HX
oxpanbl. OnpeaenaTh NOHITUE «3EJICHAsD) XUMUSL.
XapakTepu3oBaTh OO0IIHME MPUHIUIBI «3EIECHOI
XUMUU

KonrponsHas paGora Ne 4.|1 KonTpons 3Hanmii 3a kypc 11 kiacca

«HTorosas KOHTpOJIbHAsI paboTa»

OcylecTBIITh TO3HABATEIbHYIO pEQIIEKCUIO0 B
OTHOIIEHHMM  COOCTBEHHBIX  JIOCTWXKEHHUH B
mpoliecce pemnieHus: y4eOHbIX M T03HABATEIbHBIX
3aja4

TEMA 8. XMMUS B TOBCEJIHEBHOWM KW3HM (4 uaca)

Xumusa numd.  Kupsl, OGenkw, | 1 XapakTepu3oBaTh OCHOBHBIE KOMIIOHEHTHI MHUIIA
Yrji€BOJAbl, BUTAMUHBEI, q)epMCHTBI. — 66J’IKI/I, JKHPHI, YIJI€BOAbI, BUTAMHWHBI.
PaunonansHoe nutanue. [Iuiessie OnuceiBaTh XMMHYECKUE DPEAKLUUH, JIeKAIIUEe B
nobasku. lluimieBnie H00aBKU, HX OCHOBE IMOIYYECHHUA N3y4aeMBbIX BEIIIECTB.
Kinaccudukanusa. 3ampenieHHble | KnaccudunupoBaTs 1 XxapakTepu30BaTh MUIIEBbIC
pasperieHHbIe TMUIIEBbIE T00aBKH. nob6aeku. I[lpomaranaupoBaTth 3740pPOBBIM  00pa3
OCHOBBI TUIIEBON XUMHH. Ku3HU. Mcronb30BaTh MOJMyYEHHbIE 3HAHUS MPHU
JleMoOHCTpaL M. [Inmesbie NPUMEHEHUN PAa3IMYHBbIX BEIIECTB B  OBITY.
KpacUuTenu HabGmonate ¥ OMMCHIBATH JIEMOHCTPUPYEMBIC
MaTepuan
Xumusa B menunuue. [lonsitue o |1 XapakTtepu3oBaTh poJib XUMHUU B COBPEMEHHOM

dbapmaneBTUUeCKOH XUMUHU u
(bapmakosorum. Pazpabotka
JIEKApCTB. JlexapcTBeHHBIE
CpeAcTBa, MX  Kiaccuukanus.
[TpoTuBOMHUKpPOOHBIE cpencTaa
(cynbhaHmIaMuIHbIE MIpenapaTsl U
AHTUOMOTHKH). AHaIbreTUKH
(acnupuH, aHAJIBTUH, MTApALETaMOJI,
HApKOTHYECKHUE AHAIBI'CTUKH).

MeAMIMHE. XapaKTepu30BaTh 3aJayd, CTOSIINE
nepen dbapmaieBTUIECKOM XUMHEN 51
dapmakosorueil. Knaccudpunmponats
JeKapcTBEHHbIE cpencTBa. (OcBaMBaTb HOPMBI
HKOJIOTMYECKOTO U  0e30macHoro oOpalieHus
C JIEKapCTBEHHBIMU IIpenapaTtamu. Mcnonap3oBath
IIOJIyYEHHBIEC 3HAHUS IIPU IPUMEHEHUH JIEKapCTB.
[TponaraninpoBaTh 310pOBBII 00pa3 )KU3HU




Bsokymue cpenctBa.  I[IpoGriemsr,

CBsI3aHHBIC C TPUMEHEHUEM
JIEKapCTBEHHBIX Iperaparos.

Bpennsie mpuBblUkE # (AKTOPHI,

pazpyuiaroue 3/10pOBbE

(u30BITOUHOE norpebiieHue

KUPHOU 107000128 KypeHue,

yrnoTpebdaeHue AJIKOTOJIA,

HapKOMaHUS )

Kocmernueckue u mapgromepnsie | 1 XapakTepHu30BaTh KOCMETHYECKHE u
CpeacTna napdromepuble  cpenactBa. [Ipomaranaupoathb

3JI0pOBBIM 00pa3 XKU3HU

briToBas XHUMMUSL. [Tonstue | 1 [IporHo3upoBath  MOCIAEACTBUS  HAPYILICHHI

O MOBCPXHOCTHO-AKTUBHBIX
BCIICCTBAX. MOIOH_[I/IC H 4YUCTAIIHNC

CpeICTBa. OTrbenuBatomnue
cpeactBa. [lpaBuna Oe3onacHOi
paboTel € €AKUMH, FOPIOYUMHU U
TOKCHYHBIMHU BCIIICCTBAMH,
cpeactBaMu  OBITOBOM — XHUMMH.
JleMOHCTpAIIMH. OtbenuBanue
TKaHEH.

JlaGopaTopHbIii ONBIT 27.
3HaKOMCTBO c MOIOIITUMU
CpelIcTBaMu

MpaBII 0E30MMaCHOM pabOThI C SKUMU, TOPIOYUMU
U TOKCHYHBIMH BEIIIECTBAMH, CpeacTBaMu
ObITOBOM xuMuu. McCmonb30BaTh MOJyYECHHBIE
3HAHUS TPU MPUMEHEHUU DPA3JIMYHBIX BEIIECTB B
ObITY. Hab6monats u OTHUCHIBATh
JEMOHCTPHUPYEMbIE u CaMOCTOSITEJILHO
IIPOBOAMMBIE OIBITHI C TIOMOIIBIO POJHOIO S3bIKA
U s3pika xumuu. [IpomarannupoBarh 370pOBBIN
o0Opa3 >xu3Hu. CoOmoaaTh HpaBUia U MPUEMbI
0e30macHoOi paboThl C XMMUYECKUMHU BEIIECTBAMU
1 1a00paTOPHBIM 000PYAOBaHUEM

TEMA 9. XUMHUSA HA CJIYXKBE OBHIECTBA (3 uaca)

Xumus B crpoutenscTBe. lmmc. |1 XapakTepus3oBaTb  BAXKHEWIIME  XUMHWYECKHUE
Uzsects. llement, Oeron. Kieu. BElIeCTBA B CTPOMUTENbCTBE (TUIIC, W3BECTb,
[Ton6op OIITUMAaJIbHBIX LIEMEHT, 0eToH | 1p.). Vicnonp30BaTh NOIy4YEeHHBIE
CIPOUTENBHBIX  MaTepUAJIOB B 3HAHUS NPU NPUMEHEHUM PA3JIUYHBIX BELIECTB B
[IPaKTUYECKON JEeATEIIbHOCTH ObITy. HabmonaTh ¥ ONMChIBaTh CaMOCTOSATENBHO
YeJI0BeKa. MPOBOJUMBIE OIIBITHl C IIOMOIIBI POJHOTO SA3BIKA
JlabopaTopuslii onbIT 28. Kiien U sA3bIKa XUMHUH.

Munepansiele 1 opraHuueckue | 1 KnaccupuuupoBaTb MHHEpajbHblE YIOOpPEHHS IO
ynoOpeHust. Cpencraa 3aLIUTHI pasHBIM  OCHOBaHUSIM.  Pa3nuuaTh  OCHOBHBIE
pacrenuii. IlecTunupl: HHCEKTULIUABL, MHHEpaJIbHble (A30THbIC, KanuiiHele, (ochopHbIe)
repOULU B! u GbyHrUIUABL. ynoOpeHusi, pacKphlBaTh HMX POJIb B IOBBIIICHUN
PenenneHTsl. JleMOHCTpanyH. IIPOU3BOJIUTENBHOCTH CEIILCKOTO XO35HCTBA.
Komnexnus CpEeACTB 3aLIUTHI XapakrepuzoBaTb M KJIACCU(UIMPOBATh CpPEACTBa
pacTeHui. 3alMTBl  pacTeHuil. Mcnonp30BaTh  MOJy4YEHHBIE
JlabopaTopHbIii ONBIT 29. 3HAHMS [IPU IPUMEHEHUH Pa3INYHbIX BEIIECTB B OBITY.
3HaKOMCTBO c MUHEPAIbHBIMU HaOnronaTsb u OIKCHIBATh CaMOCTOSITEIIbHO

yAOOPEHUSIMH U U3yUYCHUE UX CBOWCTB

IMPOBOJUMBIE OIIBITBI C IIOMONIBIO POAHOI0 sA3bIKa U
s3pika  xuMuu. CoOmojgaTh TpaBHIa W MIPUEMBI
0e30macHOi pabOThl C XMMHYECKUMHU BEUIECTBAMH H
J1a00paTOPHEIM 000pPYTOBaHUEM

Crekno, ero Buasl. CrimMkaTHas
MTPOMBIIIUICHHOCTb. Kepamuxka.
TpaguiioHHBIE W COBPEMEHHBIC
KepaMHUYeCKHe MaTepHUabl.
CBepXmpoBosAIIasl. KepaMuKa.

Tlonsatue o kepMeTax W Marepuanax c
BBICOKOM TBEPIOCTHIO.

XapakTepu3oBaTh pasjinuHbIE
XapakTepu3oBaTh TPaJULMOHHBIE U COBPEMEHHBIE
KepaMHIECKHE MaTepHaIbl. XapakTepu3oBaTh
KepMETBl W MaTepuagbl C BBICOKOH TBEPAOCTHIO.
OnuceIBaTh XUMUYECKHUE PEAKIUY, JSKAIIUE B OCHOBE
MOJIYYCHHUs] U3y4aeMblX BellecTB. lcmonb30BaTh
MOJTydeHHbBIE 3HAHUS TPU

BUBI CTEKIIa.




HCMOHCT[)a[ll/ll/l. KepaMqucme MPUMCHEHHUH pa3jIMdHbIX BCILICCTB B 6I>ITy.
MaTepualibl. uBCTHble CTCKJ1a HabmonaTtb 14 OIMUChIBATb JEMOHCTPHUPYEMBIC
MaTepualibl

TEMA 10. XUMMSI B COBPEMEHHOW HAYKE (2 uaca)

Merononorus
UCCIIeIOBAHMUSI.
MO3HAHWS B XHMHH.
00bEeKT Hay4HOTr0O MO3HAHUSI.
[TocranoBKa npoOJembl. C6op
MH(pOPMALIMK W HaKOIUIeHHe (HaKTOB.
['unoresa U ee SKCIepUMEHTAIbHAs
npoBepKa. Teoperuueckoe
00bsICHEHHE TMOJTYYEeHHBIX
pe3ysbTaToB. MHAYKLMA M Je1yKLHS.
DKcnepuMeHTa bHas! npoBepKa
MOJIyYEHHBIX TEOPETHYECKUX BbIBOJAOB
C UeJbl0 pacnpoCTpaHeHHs WX Ha
fojiee  LIMPOKMH  KPYr OOBEKTOB.
XUMHYeCKH aHanus, CHHTE3,
MOJIeJIMpOBaHKe XUMHUYECKUX
MPOLECCOB M SIBJIGHHH KaK METOJibl
Hay4YHOTO ro3HaHusi. HaHoCTpyKTYpbI.
CoBpemMeHHble  (PUBUKO-XUMHUYECKHE
METO/Ibl  YCTAQHOBJIGHMS COCTaBa M
CTPYKTYPbl BELLIECTB

Hay4YHOr o
Hayunbie ~ MeTO/bI
CyObekT U

1

XapakTepu30BaTh Hay4yHOE IO3HAHUE, BBIICIATH
cyObekT W OOBEKT  HAy4yHOro  IO3HAHMS.
XapakTepu3oBaTh JTaIbl HAY4YHOI'O
UceleoBanusl.  XapaKTepu30BaTh XUMHYECKHM
HKCIEPUMEHT KaK BEIYUIMH METOJI HayIHOIro
[TO3HAHMS B XHUMHUH. XapakTepu3oBarb
COBpeMEHHbBIE  (DU3UKO-XMUMHUYECKHE  MCTOJIBI
YCTAHOBJICHUSI COCTABA M CTPYKTYPhI BELICCTB

XUMHUYECKOH
XUMHYECKOH

HcTounukn
uHpopmauuu. Ilonck
nHpopMaLK o Ha3BAHUSAM,
HICHTHHUKATOPAM, CTPYKTYPHbBIM
Gopmysam. PaGora ¢ 6a3aMu JaHHbBIX.
Jemoncrpaunn. [Ipumepsr paGortel ¢
XHMHUYECKHMH 0a3aMu JaHHBIX

XUMHYECKOU
OIIACHIBATh

[Tonp3oBarbest HUCTOYHUKAMHU
unpopmanuu.  Habmopare  u
JICMOHCTPHPYEMBbIE MaTEpHAJIBI

COI'JTACOBAHO

HpOTOKOJ’I 3aceJaHus METOAHUYCCKOIo

o0beIMHeHHsT yuuTesen (pU3MKH, XUMHHU U
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