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1. Ilnanupyembie pe3yJIbTAThI 0CBOCHHUs Y4eOHOI0 IpeaMera

1.1. Ilmanupyemble JHMYHOCTHBIC Pe3yJabTATbl OCBOCHUS Y4eOHOIO
npeaMera «XuMHs» Ha 0a30BOM YpOBHE

[InaHrpyeMbIMU JIMYHOCTHBIMU PE3YJIbTaTaMU B PAMKaX OCBOCHHUS yUeOHOTO
npeaMera « XUMHUs SIBISIOTCS:
10 xnace

1) B cdepe oTHOmIeHMH OO0y4yalIMXcs K cede, K CBOeMY 310pPOBbIO, K
MO3HAHUIO ce0s:

— OpHEHTANMs 00YJAIOMUXCS Ha JOCTHKEHUE JIMYHOTO CUACThS, PeATU3AIUIO
MO3UTUBHBIX  JKU3HEHHBIX  MEPCHEKTHB, HWHUIMATUBHOCTb, KPEATUBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOMPENEIECHUI0, CIOCOOHOCTD
CTaBHUTb 1IEU U CTPOUTH KU3HECHHBIE IUIAHBL;

— TOTOBHOCTh M CITIOCOOHOCTH 00€CIIeUUTh ce0€ U CBOUM OJIM3KUM JJOCTOMHYIO
YKW3Hb B POLIECCE CAMOCTOSATEIIBHOW, TBOPUECKON U OTBETCTBEHHOM JIESITENBHOCTH;

— TOTOBHOCTh W CIIOCOOHOCTh OOYYalOIIUXCS K OTCTAaMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BhIpA0ATHIBAThH
COOCTBEHHYIO MO3UIINIO 10 OTHOIIECHUIO K OOIIIECTBEHHO-TIOJUTUYECKUM COOBITUSIM
MPOIILIOrO U HACTOSIIIIETO HA OCHOBE OCO3HAHMS U OCMBICJIICHUS UCTOPUH, TyXOBHBIX
LIEHHOCTEW U TIOCTMKEHHUM HAIIEH CTPaHblI,

— TOTOBHOCTh U CHOCOOHOCTH OOYyYaloOImMXCS K CaMOpPa3BUTUIO U
CaMOBOCITUTaHUIO B COOTBETCTBUU C 00I11€UETIOBEUECKUMU [IEHHOCTSIMHU U UJI€aJlaMU
IPaXKIAHCKOTO 00I1IeCTBA, MOTPEOHOCTH B (DU3UUECKOM CaMOCOBEPIIICHCTBOBAHUH,
3aHSTUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACSTEIbHOCTHIO;

— TPUHATHE U peamu3alus [EHHOCTEH 3J0poBOoro M Oe3oracHoro oobpasza
KU3HH, O€pEeKHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIECHUE K COOCTBEHHOMY
bU3NYECKOMY U TICUXOJIOTUYECKOMY 37I0POBBIO;

— HENpUSATHE BPEIHBIX TMPUBBIYEK: KYpEHHS, YMOTPEOJICHUS aJKOTOJIs,
HapKOTHUKOB;

2) B cepe oTHOImIEeHUIT o0yuaromuxcs K Poccun kak k Poaqune (OrevecTBy):

— poccuickas WACHTHYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHUUCKON
UJEHTUYHOCTH B TMOJUKYJIBTYPHOM COLMYME, YYBCTBO MPUYACTHOCTH K
HUCTOPUKO-KYJIBTYPHON OOITHOCTH POCCHMCKOTO Hapoaa u cynbbe Poccum,
MaTPUOTU3M, TOTOBHOCTH K CiIy)eHUt0 OTeuecTBy, €ro 3aliuTe;

— YBaXXEHHUE K CBOEMY HapoJy, YYBCTBO OTBETCTBEHHOCTH mepen PoauHoM,
ropIocTM 3a CBOM  KpaW, CBOW PoauHy, 1mpouwioe U HacTosuee
MHOT'OHAIMOHAJIBLHOTO Hapoja Poccum, yBakeHHE TOCYIApPCTBEHHBIX CHMBOJIOB
(repO, dnar, ruMH);

— ¢opMUPOBAHUE YBAKEHUS K PYCCKOMY SI3bIKY KaK TOCY/IapCTBEHHOMY SI3BIKY
Poccuiickon ®enepanuu, SBISIOMIEMYCS OCHOBOM POCCUMCKOM HAECHTUYHOCTH U
TJIaBHBIM (DAKTOPOM HAITMOHAIBHOTO CAMOOTIPE/ICTICHUS;

— BOCIIUTAHHWE YBAXEHHUS K KYJIbType, S3bIKaM, TPAAUIMSAM H OObIYasM
HapOJ0B, NpoxuBawmux B Poccuiickon @enepanuu;

3) B cdepe OTHOIIEHWI OOyYAIOIIUXCHA K 3aKOHY, TOCYAApCTBY M K
rPakIaHCKOMY O0IIIeCTBY:



— TPaXXJAaHCTBEHHOCTh, I'PAKJAHCKAsI MO3ULMSA aKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUHCKOro OOIIECTBA, OCO3HAIOIIETO0 CBOM KOHCTUTYIIMOHHBIE INpaBa U
00513aHHOCTH, yBa)KalOUIEro 3aKOH U MPAaBOIOPSAOK, OCO3HAHHO MPUHUMAIOIIETO
TpaJMIIMOHHbIE HAI[MOHAJIbHBIE M OOIIEYEIOBEYECKUEe TyMAaHHCTHUYECKHE W
JEMOKpaTUYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B 00IIIECTBEHHOW KU3HH;

— MPHU3HAHKE HEOTUYX AAEMOCTH OCHOBHBIX IIPaB ¥ CBOOO/I YEJIOBEKA, KOTOPHIE
MPUHAIIEKAT KOKIOMY OT POKJIEHHUS, TOTOBHOCTb K OCYIIECTBICHUIO COOCTBEHHBIX
paB ¥ CBO0O1 6€3 HAPYIICHMS MPaB U CBOOO IPYTUX JIHI], TOTOBHOCTh OTCTaNBATh
COOCTBEHHbIE TMpaBa W CBOOOABI YENOBEKA MW TpaXJaHUHA  COTJIACHO
OOIIETNPU3HAHHBIM MPHUHIMIIAM W HOpPMaMm MEXIyHapOJHOTO IpaBa M B
coorBerctBuM ¢ Konctutynumen Poccuiickon @enepauuun, TIpaBoBas W
MOJINTUYECKAS] TPAMOTHOCTb;

— MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOE HA JUAJIOTe KYJIbTYP, & TAKXKE Pa3IMUIHbBIX
(GopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEr0 MECTa B IOJMKYJIbTYPHOM
MUpPE; UHTEPUOPHU3ALMS LIEHHOCTEH IEMOKPaTUM M COLMAJIBbHOW COJIMIAAPHOCTH,
TOTOBHOCTh K JOTOBOPHOMY PpETYJIMPOBAaHUIO OTHOUIEHUH B TpyNNe WIH
COIIMAJIbHOM OpraHU3allly;

— TOTOBHOCTh OOYYaIOIIMXCAd K KOHCTPYKTMBHOMY YYaCTHIO B MPUHATUU
pelieHuil, 3aTparuBarolyX MpaBa U HHTEPECHI, B TOM YUCJIE B PAa3IMYHBIX (popMax
OOIlIECTBEHHOM CaMOOpraHu3alu, CaMOyIpaBieHUs, OOLIECTBEHHO 3HAYUMOMU
NEeATEIbHOCTH; — MPUBEPKEHHOCTh HAESIM HHTEPHAUMOHAIN3MA, APYXKOBI,
pPaBEHCTBA, B3aMMOIIOMOIIM HAapOJOB; BOCIMTAHUE YBAKUTEIBHOIO OTHOLIEHUS K
HAllMOHAIBHOMY JOCTOMHCTBY JIIOJIEH, UX UyBCTBAM, PEIUTHO3HBIM YOCKICHUSAM;

— TOTOBHOCTh OOYYarolUMXCSl MPOTHUBOCTOATH WACOJOTUU DKCTPEMHU3MA,
HallMOHANIN3Ma, KCEHO()OOMH, KOppYINUUH, IUCKPUMHHALMHK IO COLUAIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM NPU3HAKAM W JPYTUM HETaTHUBHBIM
COIIMAJIbHBIM SIBIICHUSIM;

4) B cepe OTHOLIEHHH 00YHYAKOIIUXCHA € OKPYKAKIIUMH JIIOAbMM:

— HpPAaBCTBEHHOE CO3HAaHWE W T[IOBEJICHWE HAa OCHOBE YCBOCHUSA
OOIIIeYEIOBEYECKUX LIEHHOCTEW, TOJEPAaHTHOTO CO3HAHUS M TMOBEACHUS B
HOJIUKYJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH AMAJIOT C JPYTHUMHU
JIOJbMU, JOCTHTaTh B HEM B3aHMMONOHUMAHUS, HAXOAWTH OOIIUE TENH W
COTPYAHUYATH JIJISl UX JOCTHKCHUS;

— MPUHATUE TYMAHUCTUYECKHUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE MU
no0poskenaTeabHOe  OTHOLIEHHWE K  JIPyroMy  4eJIOBeKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

— CMOCOOHOCTBH K CONEPEKUBAHUIO U (HOPMUPOBAHKE TO3ZUTUBHOTO OTHOILLICHUS
K JIIOJISIM, B TOM 4YKCJIE€ K JIMI[AM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U
WHBaIMJaM; OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHUE K
(bu3MYEeCKOMY U MCUXOJIOTMYECKOMY 37I0POBBIO IPYTUX JIOJEH, YMEHHE OKa3bIBATh
NEPBYIO TOMOIIIb;

— (popmupoBaHUE BBIPAXKEHHON B MOBEIECHWU HPABCTBEHHOHN MO3HIIMH, B TOM
YHClie CIIOCOOHOCTH K CO3HATENIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS U



MOBEJICHUSI HA OCHOBE YCBOCHHS OOIEYEIOBEYECKUX IIEHHOCTEH U HPaBCTBEHHBIX
YyBCTB (4€CTH, JA0JTA, CIIPABEIIMBOCTH, MUJIOCEPIUS U APYKEITIOOUS);

— BBIpA0OTKAa KOMIIETEHIIMH COTPYJAHHYECTBA CO CBEPCTHUKAMH, JETbMU
MJIQJIIIETO0 BO3pacTa, B3pOCIBIMU B 00pa3oBaTelIbHOM, OOIIECTBEHHO MOJIE3HOMH,
y4eOHO-HMCCIEeI0BATEIbCKON, MPOEKTHON U APYTUX BUJAX JIEATEIbHOCTH;

5) B cdepe oTHOmIEeHHMIT 00yUAOMIUXCH K OKPYKAKOIIEMY MHPY, K KUBOMH
Nnpupoje, Xy10:KeCTBEHHOI KYJIbType:

— MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKW, 3HAYUMOCTh HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY,
BJIAJICHUE JOCTOBEPHOI MH(MOpMAIEl 0 NMEepPeOBbIX JOCTUKEHUAX U OTKPBITHSIX
MHUPOBOM U OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUSIX 00
YCTPOMCTBE MUpa U OOLIECTBA;

— FOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHuI0, B TOM YKCIIE CaMO00pa30BaHUIO,
Ha TIPOTSHKEHUW BCEH JKM3HHU; CO3HATEIBHOC OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIEIIHOM MpodecCHOHANIbHOM W OOIIECTBEHHOM
NEeSATETLHOCTH;

— DKOJIOTHYECKas KyJbTypa, OEpEeKHOE OTHOIICHHE K POTHON 3emile,
npupogHeiM  OorarctBaMm  Poccmm w Mupa, TIOHUMaHWE  BIUSHUS
COIMAJIbHO-DKOHOMHUYECKHUX TPOIIECCOB HA COCTOSIHUE MPUPOIHONU M COIUATBHOU
Cpellbl, OTBETCTBEHHOCTH 32 COCTOSIHUE MPUPOHBIX PECYPCOB, YMEHUM 1 HABBIKOB
Pa3yMHOTO TMPHUPOJIONONB30BaHMsI, HETEPIUMOTO OTHONICHHUS K JICUCTBUSM,
NPUHOCSIIUM BpEA JKOJIOTHH; MPUOOPETEHUE ONBITa 3KOJIOTOHANPABICHHOM
NeSATEeTLHOCTH;

— DCTETHUYECKOE OTHOIIEHHWE K MHUPY, TOTOBHOCTh K JCTETHYECKOMY
00yCTpOMCTBY COOCTBEHHOTO OBITA;

6) B c(epe OTHOIIEHUI 00YUYAKOIUXCSH K CEMbe U POIUTEIAM, B TOM YHCJIe
MOArOTOBKA JUYHOCTH K CeMeHO KU3HU:

— OTBETCTBEHHOE OTHOIICHHE K CO3/IaHUI0 CEMbHM HA OCHOBE OCO3HAHHOTO
MIPUHATHS [IEHHOCTEW CEMENHOM KU3HU;

— TOJIOKUTENBHBIN 00pa3 ceMbU, POJIUTEILCTBA (OTIIOBCTBA M MAaTEPUHCTBA),
WHTEPUOPHU3AIHS TPATUITUOHHBIX CEMEHHBIX IIEHHOCTEH;

7) B cepe oTHOmIEHWI 00yyalOmIUXCA K TPyAy, B cdepe coOMHAIBLHO-
IKOHOMUYECKUX OTHOIIEHHIA:

— yBaxeHHe Bcex (opM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEH
COOCTBEHHOCTH;

— OCO3HaHHBIA BbIOOp Oyayiel mpodeccuu Kak MyTh U CIOCO0 peanu3aluu
COOCTBEHHBIX JKU3HECHHBIX TTAHOB;

— TOTOBHOCThH O0YyYaronuxcs K TPyJAOBOW MPO(eCCHOHATBHON AeATEIbHOCTH
KaK K BO3MOXXHOCTH yYacTHUSl B PEHICHUH JIUYHBIX, OOIIECTBCHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIMOHATBHBIX MPOOJIEM;

— TOTPEOHOCTh TPYAWUTHCS, YBOKCHHUE K TPYIAY H JIIOASIM TpPyAa, TPYJAOBBIM
JTOCTIKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHUE K
pa3HBIM BUJAM TPYIOBOU EATETLHOCTH;

— TOTOBHOCTh K CaMOOOCTY>KHBAHHIO, BKJIIOYasi OOyYEHHWE W BBHITIOJIHCHUE
JIOMAIITHUX 00sI3aHHOCTEH;



8) B cepe oTHOMIEHNIT PU3MIECKOTO, ICHXOJIOTHYECKOT0, COMAJIBHOIO U
aKaJeMH4eCcKoro 0J1aronoyunsi 00y4aromumxcs:

— (UBUYECKOEe, IMOIMOHATBLHO-TICUXOJIOTHYECKOE, COIUATLHOE OJIaronoyqne
OOydJarommMxcss B KU3HH OOpa30BaTEIIBHOW OpraHW3alld, OIIYIICHHE IEeThbMHU
0€30MacHOCTH 1 TICUXOJIOTUYECKOT0 KoMpopTa, HHPOPMAITMOHHON 0€30MacHOCTH.

11 xnace

1) B cdepe oTHOmIeHHMH OOy4yawIMxcs K cede, K CBOeMY 310POBbI0, K
MO3HAHUIO ce0s:

— OpHEHTANMs 00YJAIOMUXCS Ha JOCTHKEHUE JIMYHOTO CUACThS, PeATU3AIUIO
MO3UTUBHBIX  JKU3HEHHBIX  MEPCHEKTHB, HWHUIIMATUBHOCTb, KPEATUBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOONPENEIECHUI0, CIOCOOHOCTD
CTaBHUTh €U U CTPOUTH KM3HECHHBIE IUIAHBIL;

— TOTOBHOCTh M CITIOCOOHOCTH 00€CIIeUUTh ce0€ U CBOUM OJIM3KUM JOCTOMHYIO
YKU3Hb B POLIECCE CAMOCTOSATEIIBHOW, TBOPUECKON U OTBETCTBEHHOM JIESITENBHOCTH;

— TOTOBHOCTh W CIIOCOOHOCTh OOYYalOIUXCS K OTCTAaMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOI'O MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BbIpaOaThIBATh
COOCTBEHHYIO MO3UIIMUIO 10 OTHOIIECHUIO K OOIIIECTBEHHO-TIOJUTUYECKUM COOBITUSIM
MPOIILIOrO M HACTOSIIIIETO HA OCHOBE OCO3HAHUS U OCMBICJIICHUSI HCTOPUU, TYXOBHBIX
LIEHHOCTEW U TOCTMKEHHUI HAIIEN CTPaHblI,

— TOTOBHOCTh U CHOCOOHOCTh OOyYalomMXCsl K CaMOpPa3BUTUIO U
CaMOBOCITUTAaHUIO B COOTBETCTBUU C 00I11€UETIOBEUYECKUMU [IEHHOCTSIMU U UJIeaJlaMU
rpakJIaHCKOTro 00IIeCTBa, MOTPEOHOCTU B (PU3UUECKOM CaMOCOBEPIIICHCTBOBAHUH,
3aHSTUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACSTEILHOCTHIO;

— TPUHATHE U peanu3alus [EHHOCTEH 3J0poBoro M Oe3oracHoro oobpasza
KU3HH, OEpEeKHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIECHUE K COOCTBEHHOMY
bU3NYEeCKOMY U TICUXOJIOTUYECKOMY 37I0POBBIO;

— HENpHUSITHE BPEIHBIX TMPUBBIYCK: KYpPEHHUs, YMNOTPEOJEHUsT aJKOTroJid,
HapKOTHUKOB;

2) B cepe oTHomIeHHUIT o0yuaromuxcs K Poccun kak k Poaqune (OreuecTBy):

— poccuickas WACHTHYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHUUCKOU
UJEHTUYHOCTH B TMOJUKYJIBTYPHOM COLMYME, YYBCTBO MPUYACTHOCTH K
HUCTOPUKO-KYJIBTYpPHON OOIIHOCTH POCCUIMCKOTO Hapoaa u cyaebe Poccum,
MaTPUOTU3M, TOTOBHOCTH K CiIy)eHUt0 OTeuecTBy, €ro 3aliuTe;

— YBa)XXEHHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH mepen PonuHoM,
ropIoCTM 3a CBOM  KpaW, CBOW PoauHy, 1mpouwioe U HacTosuee
MHOT'OHAIMOHAIBLHOTO Hapoja Poccuu, yBakeHUE rocyaapCTBEHHBIX CHMBOJIOB
(repO, dnar, ruMH);

— ¢opMUPOBAHKE YBAKEHUS K PYCCKOMY SI3bIKY KaK rOCY/IapCTBEHHOMY SI3BIKY
Poccuiickon ®enepanuu, sSBISIOMIEMYCS OCHOBOM POCCUMCKOM HAECHTUYHOCTH U
TJIaBHBIM (DAKTOPOM HAITMOHAIBHOTO CAMOOTIPE/ICIICHUS;

— BOCIIUTAHUE YBAXKEHHUS K KYJIbType, S3bIKaM, TPATUIUSAM M OOBIYAsM
HapOJ0B, poxuBarmux B Poccuiickon @enepanuu;

3) B cdepe OTHOIIEHWI O0y4YalOUIUXCH K 3aKOHY, IOCYJapCcTBY M K
rPakIaHCKOMY O0IIIeCTBY:



— TPaXXJAaHCTBEHHOCTh, I'PAKJAHCKAsI MO3ULMSA aKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUHCKOro OOIIECTBA, OCO3HAIOIIEIO0 CBOM KOHCTUTYIIMOHHBIE IMpaBa U
00513aHHOCTH, YBa)KalOUIEro 3aKOH U MPABOIMOPSAOK, OCO3HAHHO MPUHUMAIOIIETO
TpaJMIIMOHHbIE HAI[MOHAJIbHBIE M OOIIEYEIOBEYECKUEe TyMAaHHCTHUYECKHE W
JEMOKpaTUYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B 00IIIECTBEHHOW KU3HH;

— MPHU3HAHKE HEOTUYX AAEMOCTH OCHOBHBIX IIPaB ¥ CBOOO/I YEJIOBEKA, KOTOPHIE
MPUHAIIEKAT KOKIOMY OT POKJICHHUS, TOTOBHOCTD K OCYIIIECTBICHUIO COOCTBEHHBIX
paB ¥ CBO0O1 6€3 HAPYIICHMS MPaB U CBOOO IPYTUX JIHI], TOTOBHOCTh OTCTaNBATh
COOCTBEHHbIE TMpaBa W CBOOOABI YEJOBEKA MW TpaXJaHWHA COIJIACHO
OOIIETNPU3HAHHBIM MPHUHIMIIAM W HOpPMaMm MEXIyHapOJHOTO IpaBa M B
coorBerctBuM ¢ Konctutynumen Poccuiickon @enepauuun, TMpaBoBas W
MOJINTUYECKAS] TPAMOTHOCTb;

— MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOIIECTBEHHOM MPAKTUKUA, OCHOBAHHOE Ha JUAJIOTE KYJIbTYpP, a TAKXKE PA3TUUYHbBIX
(GopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHME CBOETO MECTa B IMOJMKYJIbTYPHOM
MUpPE; UHTEPUOPHU3ALMS LIEHHOCTEH IEMOKPaTUM M COLMAJIBbHOW COJIMIAAPHOCTH,
TOTOBHOCTh K JOTOBOPHOMY PpETYJIMPOBAaHUIO OTHOUIEHUH B TpyNNe WIH
COIIMAJIbHON OpraHu3alluy;

— TOTOBHOCTh OOYYaIOIIMXCAd K KOHCTPYKTMBHOMY YYaCTHIO B MPUHATUU
pelieHuil, 3aTparuBarolyX MpaBa U HHTEPECHI, B TOM YUCJIE B PAa3IMYHBIX (popMax
OOIlIeCTBEHHOM CaMOOpraHu3a- IMU, CaMOYyMNpaBJICHUs, OOIIECTBEHHO 3HAYMMOMU
NEeATEIbHOCTH; — MPUBEPKEHHOCTh WAESIM HWHTEPHAIIMOHANIM3MA, APYXKOBI,
pPaBEHCTBA, B3aMMOIIOMOIIM HAapOJOB; BOCIMTAHUE YBAKUTEIBHOIO OTHOLIEHUS K
HAllMOHAIBHOMY JOCTOMHCTBY JIIOJIEH, UX UyBCTBAM, PEIUTHO3HBIM YOCKICHUSAM;

— TOTOBHOCTh OOYYarolUMXCSl MPOTHUBOCTOATH WACOJOTUU DKCTPEMHU3MA,
HallMOHAIN3Ma, KCEHO(OOMH, KOppYNUUU, TUCKPUMHUHAIMM TIO COLIMAJIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM NPU3HAKAM W JPYTUM HETaTHUBHBIM
COIIMAJIbHBIM SIBIICHUSIM;

4) B cepe OTHOLIEHHH 00YHYAKOIIUXCHA € OKPYKAKIIUMH JIIOAbMM:

— HpPAaBCTBEHHOE CO3HAaHWE W T[IOBEJICHWE HAa OCHOBE YCBOCHUSA
OOIIIEYEIOBEYECKUX LIEHHOCTEW, TOJEPAaHTHOTO CO3HAHUS M TOBEACHHUS B
HOJIUKYJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH AMAJIOT C JPYTHUMHU
JIOJbMU, JOCTHTaTh B HEM B3aHMMONOHUMAHUS, HAXOAWTH OOIIUE TENH W
COTPYAHUYATH JIJISl UX JOCTHKCHUS;

— MPUHATHE TYMAHUCTUYECKHUX LIEHHOCTEW, OCO3HAHHOE, YBAKUTEIBHOE WU
no0poskenaTeabHOe  OTHOLIEHHWE K  JIPyroMy  4eJIOBeKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

— CMOCOOHOCTBH K CONEPEKUBAHUIO U (HOPMUPOBAHKE TO3ZUTUBHOTO OTHOILLICHUS
K JIIOJISIM, B TOM 4YKCJIE€ K JIMI[AM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U
WHBaIMJaM; O€peXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K
(bu3MYEeCKOMY U MCUXOJIOTMYECKOMY 37I0POBBIO IPYTUX JIOJEH, YMEHHE OKa3bIBATh
NEPBYIO TOMOIIIb;

— (popmupoBaHUE BBIPAXKEHHON B MOBEIECHWU HPABCTBEHHOHN MO3HIIMH, B TOM
YHClie CIOCOOHOCTH K CO3HATENIbHOMY BBIOOPY 100pa, HPaBCTBEHHOTO CO3HAHUS U



MOBEJICHUSI HA OCHOBE YCBOCHUS OOIIEYEIOBEYECKUX IIEHHOCTEH U HPaBCTBEHHBIX
YyBCTB (4€CTH, JA0JTA, CIIPABEIIMBOCTH, MUJIOCEPIUS U APYKEITIOOUS);

— BBIpA0OTKAa KOMIIETEHIIMH COTPYJAHHYECTBA CO CBEPCTHUKAMH, JETbMU
MJIQ/IIIET0 BO3pacTa, B3pOCIBIMU B 00pa3oBaTENIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HMCCIEeI0BATENbCKON, MPOEKTHON U APYTUX BUJAX IEATEIbHOCTH;

5) B cdepe oTHOmIEeHHMIT 00yUAOMIUXCH K OKPYKAKOIIEMY MHPY, K KUBOMH
Nnpupoje, Xy10:KeCTBEHHOI KYJIbType:

— MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyK{, 3HAYUMOCTh HAyKH, TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPUYECTBY,
BJIAJICHUE JOCTOBEPHOI MH(MOpMAIEl 0 NMEepPeOBbIX JOCTUKEHUAX U OTKPBITHSIX
MHUPOBOM U OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUSIX 00
YCTPOMCTBE MUpa U OOLIECTBA;

— FOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YUCJIE caMO0Opa30BaHUIO,
Ha TIPOTSHKEHUW BCEH JKM3HHU; CO3HATEIBHOC OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIEIIHOM MpodecCHOHANIbHOM W OOIIECTBEHHOM
NEeSATETLHOCTH;

— DKOJIOTHYECKas KyJbTypa, OEpEeKHOE OTHOIICHHE K POTHON 3emile,
npupoaHsiM  OorarctBam  Poccum W Mupa,  TIOHUMaHWE  BIWSHUS
COIMAJIbHO-DKOHOMHUYECKHUX TPOIIECCOB HA COCTOSIHUE MPUPOIHONU M COIUATBHOU
Cpellbl, OTBETCTBEHHOCTH 32 COCTOSIHUE MPUPOHBIX PECYPCOB, YMEHUM 1 HABBIKOB
Pa3yMHOTO TMPHUPOJIONONB30BaHMsI, HETEPIUMOTO OTHONICHHUS K JICUCTBUSM,
MPUHOCSIIUM BpEd DKOJIOTHH; TPUOOPETEHUE ONBITa 3KOJIOTOHANPABICHHOM
NeSATEeTLHOCTH;

— DCTETHUYECKOE OTHOIIEHHWE K MHUPY, TOTOBHOCTh K JCTETHYECKOMY
00yCTpOMCTBY COOCTBEHHOTO OBITA;

6) B cepe OTHOLIEHUI 00YUYAKOIIUXCH K CeMbe U POJAUTEISIM, B TOM 4YHCJIe
MOATOTOBKA JUYHOCTH K CeMeHO KU3HM:

— OTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO
MIPUHATHS [IEHHOCTEW CEMENHOM KU3HU;

— TOJIOKUTENBHBIN 00pa3 ceMbU, POJIUTEILCTBA (OTIIOBCTBA M MAaTEPUHCTBA),
WHTEPUOPHU3AIHS TPATUITUOHHBIX CEMEHHBIX IIEHHOCTEH;

7) B cepe oTHOmIEHUWIT 00yyammUXCcAd K TPyay, B cdepe comuaabLHO-
IKOHOMUYECKUX OTHOIIEHHIA:

— yBaxeHHe Bcex (opM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEH
COOCTBEHHOCTH;

— OCO3HaHHBIA BbIOOp Oyayiel mpodeccuu Kak MyTh U CIOCO0 peanu3aluu
COOCTBEHHBIX JKU3HECHHBIX TTAHOB;

— TOTOBHOCTH OOYYaroONuXcs K TPYAOBOW NMPO(EeCCHOHATBLHON IeATeTbHOCTH
KaK K BO3MOXXHOCTH yYacTHUSl B PEHICHUH JIUYHBIX, OOIIECTBCHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIMOHATBHBIX MPOOJIEM;

— TOTPEOHOCTh TPYAWUTHCS, YBOKCHHUE K TPYIAY H JIIOASIM TpPyAa, TPYJAOBBIM
JOCTIDKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIECHUE K
pPa3HBIM BUJAM TPYIOBOU JIEATEITLHOCTH;

— TOTOBHOCTh K CaMOOOCTY>KHBAHHIO, BKJIIOYasi OOyYEHHWE W BBHITIOJIHCHUE
JIOMAIITHUX 00sI3aHHOCTEH;



8) B cepe oTHOMIEHNIT PU3MIECKOTO, ICUXOJOTHYECKOI0, COUAIBHOIO U
aKaJeMH4eCcKoro 0J1aronoyunsi 00y4aromumxcs:

— ($U3UYECcKOe, IMOIMOHATBHO-TICUXOJIOTHYECKOE, COIUATLHOE OJIaronoydne
OOydJarommMxcss B KU3HH OOpa30BaTEIIBHOW OpraHW3alld, OIIYIICHHE IEeThbMHU
0€30MacHOCTH 1 TICUXOJIOTUYECKOT0 KoMpopTa, HHPOPMAITMOHHON 0€30MacHOCTH.

1.2. IllnanupyemMble MeTanpeAMeTHbIE Pe3yJbTAThl 0CBOCHHS Y4eOHOI0

npeaMera «XuMHsD> Ha 0a30BOM YpOBHE

[InanupyemMble MeTanpeIMETHbIE PE3YJIBTATH B PAMKAX OCBOCHHS y4EOHOTrO
npeaMera «XUMHs TPEICTaBICHBI TpeMsl TPYNIaMH YHUBEPCATbHBIX yUEOHBIX
nevcteuii (YVY]I).

10 kiace

1. PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

OOyuaromuiicst Hay4YUTCS:

— CaMOCTOSITEJIBHO ONPENENATh LENN, 33aBaTh NapaMeTpbl U KPUTEPUH, I10
KOTOPBIM MO>KHO ONPEIEIUTh, YTO LIEJIb JOCTUTHYTA;

— OLICHMBAaThb BO3MOXHBIE MOCIEACTBUS JOCTH)KEHHSI IOCTABICHHOW LIETU B
NEeATEIbHOCTH, COOCTBEHHOW KM3HU M KU3HHU OKPY’KAIOIIMX JIFO/I€, OCHOBBIBASICh
Ha COOOPAKEHUSIX STUKH U MOPAJIH;

— CTaBUThb U (OpPMYIUPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NESATEIbHOCTH U B )KU3HEHHBIX CUTYaLIHSIX;

— OLIEHUBAaTh PECYpChbl, B TOM YHCIIE BpeMs M JpYyrue HeMaTepualbHbIC
pecypchl, HEOOXOIUMBbIE JIJIsl JOCTHXKEHUS TIOCTABJIICHHOM paHee 1eJH;

— BBIOMPATH MYTh JOCTWKEHUS II€JIM, TUIAHUPOBATH PEIICHUE MOCTaBICHHBIX
3a/1a4, ONTUMU3UPYSI MaT€pUaJIbHbIE U HEMATEpHUAIbHBIEC 3aTPAThI;

— OpraHu3oBBIBaTh A(PPEKTUBHBIA TOUCK PECYPCOB, HEOOXOAUMBIX IS
JOCTH>KEHHMSI IOCTABIICHHOM LIENH;

— CONOCTABJISATh IIOJIYYEHHBIM pe3ynbTaT JEATEIbHOCTH C ITOCTaBICHHOU
3apaHee LEbIO.

2. [To3HaBaTe/IbHBbIC YHHBEPCAJIbHBIC YUeOHbIE AelCTBUA

OOyyaromuiics HayYuTCs:

— HWCKaTh U HAaXOAUTh O0OOOIIEHHBIE CIIOCOOBI PEIICHUS 3ajlady, B TOM YHUCIIC
OCYUIECTBJISATh Pa3BepHYThIM MH(OPMAIIMOHHBIN MMOUCK M CTAaBUTh Ha €ro OCHOBE
HOBBIE (yueOHbIE ¥ TO3HABATEIbHBIC) 3a/1a4H;

— KPUTUYECKM OLEHUBATH M HWHTEPHPETUPOBATH HMH(OPMALMIO C Pa3HBIX
NO3ULIMNA, pacro3HaBaTh M (PUKCHpPOBaTh MNPOTHUBOPEUYUs B HUHGOPMAIIMOHHBIX
HMCTOYHUKAX;

—  UCIOJIB30BaTh Pa3jM4HbIE MOJIEJIbHO-CXEMAaTUYECKUE CpPEICTBA  JUIA
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOUIECHHM, a TaK)K€ MNPOTHBOPEUYUH,
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOYHUKAX;

— HAxOJUTh U MPUBOJIUTH KPUTHUECKHUE APTYMEHTHI B OTHOILICHUU JEHCTBUN U
CYKIEHUH APYroro; COAEp/KaTeIbHO OTHOCUTBHCS K KPUTHYECKHM 3aMEUYaHUsIM B
OTHOIIIEHUHU COOCTBEHHOTO CY>KIEHHSI, paCCMaTPUBATh UX KaK PECYpC COOCTBEHHOTO
pa3BUTHS;



— BBIXOAMTH 332 paMKH Yy4eOHOro mpeaMera W OCYILIECTBIATH
LeJICHAIIPaBJICHHbII TOMCK BO3MOXKHOCTH LIMPOKOT'0 IMIEPEHOCA CPEACTB U CIIOCOOOB
JICUCTBUS,

— BBICTPAaWBaTh MHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAS
OTrpaHUYEHMSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

— MEHATh U YAEPKUBATh Pa3HbIC IMO3UIMH B [I03HABATEIBHON JEATEIbHOCTH.

3. KoMMyHUKaTHUBHbIE YHUBEPCAJIbHbIC y4eOHbIe 1eiicTBUS

OOyuvaromuiicst Hay4YUTCS:

— OCYILIECTBISITH JCJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCJIBIMU (KaK BHYTPHU 00pa30BaTEIbHON OpraHU3alluy, TaK U 3a €€ NpeesiaMu),
noJ0MpaTh NApTHEPOB Ul JEJIOBOM KOMMYHHUKALMU, MCXOIS U3 COOOpaKEHWI
PEe3yIbTaTUBHOCTH B3aMMOJECHCTBHS, & HE JIMYHBIX CUMIIATHIA;

— IIpU OCYIIECTBJIEHUU T'PYNIOBOI pabOThI ObITh KaK PYKOBOJAUTENEM, TaK U
YIEHOM KOMaHJbl B Pa3HBIX POJAX (F€HepaTop HAEH, KPUTHUK, HUCIOJHUTEINb,
BBICTYNAIOLIHI, SKCIIEPT U T. 11.);

— KOOpPAMHMPOBATb U BBINOJHATH pPAabOTy B YCIOBUSIX PEAIbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

— Ppa3BEepHYTO, JOTMYHO M TOYHO H3Jaratb CBOIO TOYKY 3pEHHUS C
UCITOJIb30BAaHUEM AJIEKBATHBIX (YCTHBIX U TUCbMEHHBIX ) A3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(QJIMKTOTCHHbIE CUTYAIMH U MPEJOTBPAILATh KOH(IUKTHI
0 MUX AaKTUBHOM (a3bl, BBICTpAaMBATh JEJIOBYID U  00pa3oBaTEIbHYIO
KOMMYHUKAIUI0, 30erasi JMYHOCTHBIX OLIEHOYHBIX CYKJICHUM.

11 knace

1.2. Ilnanupyemblie MeTanpeAMeTHbIE Pe3yJIbTAThI 0CBOCHUS Y4eOHOI0
npeaMera « XMMHUA»
Ha 0230BOM ypOBHe
[InanupyemMble MeTanpeIMETHbIE PE3YJIbTATHl B pAMKaX OCBOCHHS y4EOHOTO
npeaMera «XUMUs» TPEACTaBICHbl TpeMsl TpyHIaMH YHHUBEPCAIbHBIX yUEOHBIX
nevicreuit (YVY]I).
1. PeryisiTUBHBIC YHHBepCaJIbHbIe YUeOHbIE AelCTBUA

BrinyCkHUK HayuuTCs:

— CaMOCTOSITEJIBHO ONPENENATh LENM, 33aBaTh NapaMeTpbl U KPUTEPUH, I10
KOTOPBIM MO>KHO ONPEEIUTh, YTO LI€JIb JOCTUTHYTA;

— OLICHMBAaTh BO3MOXHBIE MOCIEACTBUS JOCTH)KEHHSI NOCTABICHHOW LIETU B
NeATEIbHOCTH, COOCTBEHHOW KM3HU M KU3HU OKPY’KAIOIIMX JIFO/I€, OCHOBBIBASICh
Ha COOOPAKEHUSIX STUKHU U MOPAJIH;

— CTaBUTh U (POpMYyITUpOBaTh COOCTBEHHbBIE 3aJaul B 0O0pa3oBaTEIbHOU
NESATEIbHOCTH U B )KU3HEHHBIX CUTYaLIUSIX;

— OLIEHUBAaTh PECypchbl, B TOM YHCIIe€ BpeMs M JpYyrue HeMarepuasbHbIe
pecypcbl, HEOOXOIMMBbIE J1JIs1 JOCTUXKEHHUS [TOCTAaBJICHHOW paHee 1eH;

— BBIOMpATh MyTh JOCTIXKEHUS LIEIH, TUIAHUPOBATh PEIICHHUE MOCTaBICHHBIX
3aJ1a4, ONTUMU3UPYS MaTepuaibHbIE U HEMaTEepUaIbHbIE 3aTPATHI;

— OpraHu3oBbIBaTh A(PQPEKTUBHBIN MMOHCK PECypcoB, HEOOXOTUMBIX IS
JOCTH>KEHHSI IOCTABJIEHHOM LIENH;



— COIOCTaBJISATh TOJYYEHHBIH PE3yIbTaT AEATEIbHOCTA C IOCTaBJICHHOU
3apaHee LEbIO.

2. [lo3HaBaTe/IbHbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eliCTBUSA

BrilyCKHUK HAy4YUTCS:

— HCKaTh M HAXOJUTh 0OOOIIEHHbIE CIIOCOOBI PEIICHUs 3a/ad, B TOM YHCIIE
OCYUIIECTBJISATh Pa3BEPHYThIM MH(GOPMAIIMOHHBIN MMOUCK M CTaBUTh Ha €ro OCHOBE
HOBbIE (yueOHbIC U TTO3HABATEIbHbIC) 3a/1a4H;

— KPUTHYECKH OIIEHWBATh M WHTEPIPETUPOBATH WH(OOPMAIUIO C Pa3HBIX
MO3UIIMN, pAacIO3HaBaTh W (PUKCHpPOBATh MPOTHUBOPEUUs B HWHGOPMAIIMOHHBIX
HMCTOYHUKAX;

— HCHOJIb30BaTh pPAa3JIMYHbIE MOJIEIbHO-CXEMATUUECKUE CpElCTBA s
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHONIEHWM, a TAKXKE MPOTHUBOPEUYUH,
BBISIBJICHHBIX B MTH()OPMAIIUOHHBIX UICTOUHUKAX;

— HaxOJUTh U MPUBOJIUTH KPUTHUYECKHUE APTYMEHTHI B OTHOILICHUH JEHCTBUHN U
CYKJICHUI APYroro; COAEPKATEIbHO OTHOCHUTHCS K KPUTUYECKHM 3aMEYAHUSIM B
OTHOIIEHUHU COOCTBEHHOTO CY>KJICHHU S, PACCMAaTPUBATh X KaK peCypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJWTH 32 paMKi Yy4eOHOro mpeaMera W OCYIIECTBISTh
1eJICHANPABJICHHBIN MTOMCK BO3MOKHOCTH IIUPOKOTO MEPEHOCA CPEICTB U CIIOCOOOB
JICUCTBUS,

— BBICTpauBaTh WHJIUBUAYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS
OTPAaHUYCHUSI CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIE OTPAHUYUCHHUS;

— MEHSATh U YJEePKUBATH pa3HbIE O3UIIMK B TTO3HABATEILHOMN JAESATEIbHOCTH.

3. KoMmMyHuKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eiicTBUS

BrinyckHUK HayuuTCs:

— OCYUIIECTBIIATH JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCJIBIMU (KaK BHYTPU 00pa30BaTEIbHON OpPTaHU3AIMH, TaK U 32 €€ IpeieaMu),
noa0upaTh MapTHEPOB JJIA JIEJIOBOM KOMMYHHUKAIIUU, UCXOAS M3 COOOpaKeHHI
PE3YIbTaTUBHOCTU B3aUMOJEHCTBHUS, @ HE JIMYHBIX CUMITATHH;

— TIPU OCYIIECTBJICHUU TPYNIOBOM pabOThl OBITh KaK PYKOBOJUTEIEM, TaK U
YJI€HOM KOMaH/bl B Pa3HbIX pojsix (TeHepaTtop uieH, KPUTHUK, HUCIIOTHUTENb,
BBICTYMAIOIINI, 3KCIEPT U T. 1.);

— KOOPJHUHHMPOBATh M BBHIMOJHATH pPabOTy B  YCIOBUSX PEaJbHOTIO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

—  pa3BepHYTO, JIOTMMHO M TOYHO WU3JIaraTb CBOI TOYKY 3pEHHS C
MCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3bIKOBBIX CPEJCTB;

— pacro3HaBaTh KOH(GIMKTOTCHHBIE CUTYaIlMU W MPEIOTBPAIIATh KOH(IUKTHI
0 WX AaKTUBHOW (a3bl, BBICTpaWBaTh JICJIOBYIO U  00pa3oBaTEIbHYIO
KOMMYHUKAIINIO, 30erasi ITYHOCTHBIX OIICHOYHBIX CY>KIECHUH.

1.3. Ilnanupyembie npeMeTHbIE Pe3yJbTATHI OCBOEHHSI Y4eOHOT 0

npeamMera «XumMus» Ha 0a30BOM YPOBHe

B pesynbraTe nzyueHus: yueOHOro npeaMera « XuMus» Ha YPOBHE CPETHETO
oO1rero o0pazoBanusi 00y4aromuiicss Ha 0a30BOM YPOBHE HAYYNTCSH:



10 kaacce

— packpbIBaTh Ha NpHUMEpPax pojb XUMHUHU B (POPMUPOBAHUU COBPEMEHHOMU
HAyYHOM KapTUHBI MUPA U B MIPAKTUYECKOMN JCSATEIBHOCTU YEJIOBEKA;

— JIEMOHCTPHUPOBATh HA MPUMEPaX B3aUMOCBI3b MEXIY XUMHUEH U JIPYyrUMU
€CTECTBEHHBIMU HayKaMu;

— pacKphIBaTh Ha MIpUMEpPaXx MOJIOKEHUS TEOPUH XUMUYECKOT0 CTpoeHus A. M.
bytneposa;

—  OOBSACHATH TNPUYUHBI MHOTOOOpa3Ws BEIIECTB HA OCHOBE OOIIHMX
IpeCTaBICHU 00 UX COCTaBe U CTPOCHUH;

— MPUMEHSATH MIpaBUjIa CHCTEMATHYECKOW MEKTyHAPOTHOW HOMEHKIIATYPhI KaK
CpEeIICTBA pa3IMYCHUS U WICHTH(UKAIIMK BEIIECTB 10 UX COCTABY U CTPOEHUIO;

— COCTaBJIATh MOJEKYJSIPHBIC M CTPYKTYpHBIE (DOPMYIIBI OpPTraHUYECKHX
BEIIIECTB KaK HOCUTENCH MHGOpMAIMK O CTPOCHUHM BEIECTBA, €ro CBOMCTBAX M
MPUHAIICKHOCTH K ONPECICHHOMY KJIacCy COeIMHEHUM;

— XapaKTepu30BaTh OPraHWYECKHE BEIIECTBA IO COCTaBY, CTPOCHHUIO U
CBOMCTBaM, YCTaHaBIIMBATh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXAY JTaHHBIMU
XapaKTEepUCTUKAMU BEIIECTBA;

— MPUBOJUTH MPUMEPHI XUMUUYECKUX PEAKIUN, PACKPBHIBAIOIIUX XapaKTepHbIC
CBOMCTBA TUITMYHBIX MPEJICTABUTEINIEH KIIACCOB OPraHUYECKUX BEIIECTB C IIEJIbI0 UX
uJeHTUGUKAIIMY U 0ObsICHEHUSI 00JIaCTH TPUMEHECHHUS;

—WCTONB30BaTh 3HAHUS O COCTABE, CTPOCHUM M XHUMHYECKHX CBOMCTBAaX
BEIECTB JIsl 0€30IMaCHOTO MMPUMEHEHHUS B MMPAKTHUECKOU JIeATeILHOCTH;

— TPHUBOJIUTH TPUMEPHI TMPAKTHYECKOTO HCIOJIB30BAHUS  IMPOJYKTOB
nepepaboTki He(TH W MPUPOTHOTO Ta3a, BBICOKOMOJICKYJSPHBIX COCIMHCHHM
(MOMMATHIICHA, CHHTETHYECKOTO KaydyKa, arleTaTHOTO BOJIOKHA);

— TIPOBOJUTH OMBITHI 110 PACMO3HABAHWIO OPraHUYECKUX BEIIECTB —
TJIMIEPUHA, YKCYCHOM KHCIIOTHI, HEMpPEACNbHBIX >KHPOB, TJIIOKO3bI, Kpaxmala,
OEJIKOB — B COCTaBE MUIIEBBIX MPOAYKTOB U KOCMETHUECKUX CPEICTB;

— BJAAETh MpaBWIAMH M TpUeMaMu Oe30macHoil paboThl mpu padboTe ¢
XUMUYECKMMHU BEIIECTBAMH U JJA0OPATOPHBIM 000PYI0BAHUEM;

— TPOBOJAUTH pacyeThl HAa HAXOXKICHHE MOJIEKYJSIpHOU  (OpMYJIbI
YTAEBOAOPOIA MO MPOAYKTaM CTOPAHHS U MO €r0 OTHOCHUTEIHHOM TUIOTHOCTH H
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIHNX B €T0 COCTAB;

—  OCYHICCTBJIATH IMOMCK XWMHWYECKOW WH(POpMAlMd 110 Ha3BaHUSM,
uaeHTUUKATOPAM, CTPYKTYPHBIM (DOpMYyJIaM BEIIECTB;

— KPUTHWYECKH OIICHWBATh M WHTEPIPETHPOBATH XUMHUYCCKYIO WH(OpMAIIHIO,
COJIEpIKaIIylocs B COOOIICHUAX CPEACTB MaccoBOW WH(OpManuu, pecypcax
WHTepHeTa, HAYYHO-TIOMYJISPHBIX CTaThIX C TOYKH 3PCHHUS €CTCCTBEHHOHAYYHOM
KOPPEKTHOCTH B IIEJSAX BBISIBICHHUS ONIMOOYHBIX CYXKICHHH W (DOPMHUPOBAHHS
COOCTBEHHOM MO3UIINH;

— TMPEACTABIATh MYTH PEIICHUS TJIO0ATBHBIX MPOOJIeM, CTOSIIHUX TEpen
YEJIOBEUECTBOM: JKOJIOTHYECKUX, SHEPIeTHUECKUX, CHIPbEBBIX, W POJb XUMHH B
pEIIeHNH 3TUX TPOOIIEM.

BoinyckHuk Ha 62a30BOM yPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCS:



— WIIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U DB0TIOYUIO OP2AHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumus,

— UCNONBL308AMb MEMOObl HAYYHO20 NO3ZHAHUS NPU GbINOJIHEHUU NPOEKMO8 U
VUeOHO-UCCTe008ameNbCKUX 3a0ay N0 U3YUEHUIO CBOUCMS, CnoCco008 NOJyYeHUs U
PACNO3HABAHUSA OP2AHUYECKUX BeUieCNE,

—  YCMaHaenueams 2eHemudecKylo Ce5A3b Mexcoy KIACCaMu Op2aHUuyecKux
geujecmg  0Ns1  0OOCHOBAHUS ~ NPUHYUNUATBHOU — B03MONCHOCMU  NOJYYeHUs.
Opeanuyeckux coeouHeHull 3a0aHH020 COCMasa u CmMpOoeHus,;

— HAxXooumv 63aUMOCEA3U MeHcOy CMPYKmypou u @yHKyueu, NpuyuHou u
creocmeuem, meopueu U axmamu npu aHanUuze NPOONeMHBIX CUMYAYUL U
000CHOBAHUU NPUHUMAEMBIX PEUleHUll HA OCHO8E XUMUYECKUX 3HAHUI.

11 kaace
B pe3ynbraTte uzyuenust yueOHOro npeaMera « XumMus» Ha YpOBHE CPEIHETO
oOmero o0pazoBaHysi BBITYCKHUK HA 0230BOM YPOBHE HAYYMTCH:

— PpAacKphIBaThb Ha MpPUMEpPAX POJIb XUMHUHU B (DOPMUPOBAHUH COBPEMEHHOMU
HAay4YHOU KapTHUHBI MUPA U B PAKTUYECKON IEATEIIBHOCTH YEIIOBEKA;

— JIEMOHCTPHPOBATh HA MPUMEpPaxX B3aHUMOCBSA3b MEXKIY XUMHEH U APYTrUMU
€CTECTBEHHBIMU HAYKAMU;

— noHUMaTh pusnyeckuii cmuich [lepuoanueckoro 3akona [[. . Menneneena
U HA €ro OCHOBE OOBSCHATH 3aBUCHUMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB H
00pa30BaHHBIX UMH BEIIECTB OT AJIEKTPOHHOTO CTPOEHHUS ATOMOB;

— OOBSCHATh TNPUYMHBI MHOrOOOpa3usi BEIIECTB Ha OCHOBE OOIIMX
MPEICTABICHUI 00 UX COCTaBE U CTPOEHUMU;

— NPUMEHSTH NMPABUJIA CHCTEMATUYECKON MEXTYHAPOAHON HOMEHKIIATYPhI KaK
CpEACTBa pa3InueHus U UICHTU(UKAIIUUA BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

— MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX PEAKI[MI HA OCHOBE
3HAHUM O TUIIAX XMMHUYECKOW CBSI3M B MOJIEKYJIaX PEAareHTOB M UX PEAKIMOHHOU
CITOCOOHOCTH;

— WCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUM WU XHWMHUYECKUX CBOMCTBAX
BEIECTB JIsi 0€30MMacCHOT0 MPUMEHEHHUS B MPAKTHUECKOM IEeATeIbHOCTH;

— BJAAETh MpaBWIAMH M TpUeMaMu Oe30macHoil paboTel mpu paboTe ¢
XUMUYECKMMHU BEIIECTBAMH U JJAOOPATOPHBIM 000PYI0OBAHUEM;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIMU U CMEIICHUS
XUMUYECKOTO PABHOBECHUSI OT Pa3IMUHBIX (PAKTOPOB C IIEIBI0 OINPEACICHUS
ONTUMAJIBHBIX YCIIOBUU MPOTEKAHUS XUMHUECKUX MPOLIECCOB;

— MPUBOJUTH IPUMEPHI TUIPOJIM3a COJIEH B MOBCEIHEBHOM KMU3HU YEJIOBEKA;

— TIPUBOJAUTH TPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN B
MPUPOAE, TPOU3BOACTBEHHBIX MTPOLECCAX U )KUZHEAEATEIbHOCTA OPraHU3MOB;

— TPUBOAUTH TPUMEPHl XHUMHUYECKHX PEaKIUi, pPacKpbIBAIOIIUX OOIIne
XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJLIIOB;

— BIAJETh MNpaBUiiaMu 0€30MacHOro oOpalieHus C €AKMMHU, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMHU, CPEJACTBAMU OBITOBON XUMUHU;

—  OCYHICCTBJISATh TOUCK XWMHUYECKOW WH(POpMAIMKM 10 Ha3BaHUSM,
uaeHTU(UKaTOpam, CTPYKTYPHBIM (OpMyJiaM BEIIECTB;



— KPUTHUYECKH OIICHWBATh M WHTEPIPETUPOBATH XUMHUUYECKYIO WH(OpMAIIHIO,
CoJlepKalllylocsi B COOOIICHMSIX CPEACTB MaccoBOM MHQOpMalMU, pecypcax
WNuTepHeTa, HAyYHO-MOMYJSPHBIX CTaThsIX C TOYKH 3PEHUS €CTECTBEHHOHAYYHOM
KOPPEKTHOCTH B LEJSX BBISIBJICHHUS OLIMOOYHBIX CYKIEHUA U (OpMUPOBAHMS
COOCTBEHHOM MO3UIINY;

— TMpPEACTaBIATh MYTH PEIICHUS TJIOO0ANbHBIX MPOOJIeM, CTOSIIHUX Tepen
YeJIOBEUECTBOM: HKOJIOTHYECKUX, SHEPIeTUUECKHUX, CHIPbEBBIX, W POJb XUMHH B
PELICHUH 3TUX TPOOIIEM.

BoinyckHuk Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS:

— UCNONBL308AMb MEeMOoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U
VUeOHO-UCCIe008aMeNbCKUX 3a0ay NO U3YUEHUIO CBOUCMS, CNOCOO08 NOJYYEeHUs U
PACNO3HABAHUS OP2AHUYECKUX 8eUjeCms,

—  00BACHAMb NpUPoOy U CHOCOObI 00PA30BAHUS  XUMUYECKOU CEA3U.
kosanenmuou (NonsApHOU, HenoApHOLL), UOHHOU, MEMAIIUYECKOU, 8000POOHOI C
yevio onpeoeieHus XumMuieckol akmusHoCmuU 8eujecms;

— HAXo0umv 63aUMOCEA3U MeHcO0y CMPYKmMYpou u QyHKyueu, npuduHou u
creocmeuem, meopueli U akmamu npu aHaiuze HpoONIeMHLIX CUmMyayui u
000CHOBAHUU NPUHUMAEMBIX PeUleHUll HA OCHOBE XUMUYECKUX 3HAHUIL.

2. Cogepxanne yuyeOHOro mpeamera «XuMus» Ha 0a30BOM YpPOBHe
cpeaHero ooduero o0pa3oBaHus

2.1. OCHOBBI OPraHUYeCKON XUMHH
2.1.1. OcHOBHbIE IOHATHSI OPTrAHUYECKOIl XUMHHU
[losiBneHne W pa3BUTHE OPraHUYECKOM XUMHUM Kak Hayku. [Ipenmer u
3HAYEHHE OPraHMYeCKOW XUMHUU. MECTO M 3HAUYEHUE OPTraHWYECKOW XUMHUHM B
CHUCTEME €CTECTBEHHBIX HayK. [IpuunHBl MHOr0OOpa3usi OPraHUYECKUX BEIECTB.
YrnepoaHbIil CKeJeT OPraHWYeCKOM MOJIEKYJbl. KpaTHOCTh XMMHUYECKOU CBS3H.
OcoOeHHOCTh XUMUUYECKUX PEAKIIUA OPTraHUYECKUX COSTUHECHUM.

CrpykTypHas Teopusi OpraHUYECKUX COCTMHEHUN. XHUMHUYECKOE CTPOEHUE KaK
MOPSIAOK COEMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTU. OCHOBHBIE
MOJIOKEHHS] TEOPUM XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX coenuHeHud A. M.
byrnepoBa. 3aBUCMMOCTh CBOMCTB BEHIECTB OT XUMHUYECKOTO CTPOCHUSI MOJIEKYJI.
N3oMmepus 1 n30Mephl.

Kimaccudpukanuss  opraHMYecKuMX  COCIMHEHHH.  YTIIEBOJOPOABI W HX
dbyHKIIMOHATBHBIE TMpou3BOAHBIC. [loHATHE 0 GYHKIUOHATBHOW  TpYIIIE.
['omonorusi.  IlpuHiuner  knaccupuUKAMK ~ OPTAHWYECKUX  COSAMHEHUM.
Cucremarnueckass MEXKIyHApOAHAas HOMEHKIATypa M TPUHIUIBI 00pa30BaHUS
Ha3BaHUU OPraHUYECKUX COCIUHEHUM.

JlemoncTpanumn. 1. Paznoxenue caxapa. 2. Kosuiekuusi opraHu4ecKux BEIECTB
Y MaTtepuasioB. 3. Moienm OpraHnuecKux MOJIEKYII.

2.1.2. YriieBoaopoabl

Aukanbl. CTpoeHHME MOJEKYJbl MeTaHa. [ OMOJIOTMUYECKHM P alKaHOB.
['omomnoru. M3oMepust 1 HOMEHKIIATypa aJIkaHOB. PU3NYECKHE CBOMCTBA AIKAHOB U
3aKOHOMEPHOCTH MX U3MEHEHHs. XUMHUYECKHME CBOMCTBA (Ha MpuMepe MeTaHa U
ATaHa): peaklMM 3aMelleHus (TaJIorTeHUPOBAHUE), JETUAPUPOBAHUS KAK CIOCOOBI



MOJYYEHHUS] BaXKHEUIIUX COECIMHEHUN B OPraHUYECKOM CHHTE3€, TOPEHHE MeTaHa
KaK OJMH U3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBIIIJIEHHOCTH U OBITY, TUPOJIU3.
HaxoxzaeHue B npupojie U NpUMEHEHNE alIKaHOB. [IoHATHE O HUKIOAIKAHAX.

AuikeHbl.. CTpOEHME MOJIEKYJbl STUJICHA. ['OMOJOTHYECKUN ps aJKEHOB.
HomenknaTtypa ankeHoB. M3oMepus yriepoJHOro CKENeTa U MOJIOKEHU KPATHOU
CBS3W B MOJIEKyJlax ankeHoB. Du3nueckue CBOMCTBA aJKEHOB. XHMHUYECKHE
CBOMCTBa (Ha MpUMepe ATWICHA): PEaKlUM MPUCOCAUHEHHS (rajoreHupOoBaHUE,
TUAPUPOBAHUE, TUApPATANNS, THAPOTATOTCHHUPOBAHHWE) KaK CIIOCO0 TMOIydeHUs
(YHKIIMOHATBHBIX ~ MPOU3BOJHBIX  YIJIEBOJAOPOJOB,  ropeHus.  Peakuuu
MPUCOEIMHEHNS K ToMoJioram stuiieHa. [Ipasuino MapkoaukoBa. [lonumepusarus
ATUJICHA KaK OCHOBHOE HAIPABJIEHUE €ro MCIOJb30BaHuA. [lonmuaTunen kak
KPYITHOTOHHAXHBIN MPOJYKT XMMHUYECKOTO Mpou3BojicTBa. [loydenue stusneHa B
MPOMBINLJICHHOCTH (JETUAPUPOBAHUE 3TaHA) M B JaboOpaTopuu (JIerujpaTaius
sTaHoia). [I[pumeHenue sTuseHa.

AJIKaaueHbl U kKaydyku. [lonsTue 00 ankaaneHax Kak yrieBojopoaax ¢ IByMs
JMBOMHBIMH CBsi3siMU. [lomuMepusanust nuBuHWIA (OyTaauena-1,3) kak croco0
MOJYYEHHS] CHHTETUYECKOr0 Kaydyka. HaTypanbHbIi M CHHTETUYECKHUI KaydyKH.
Bynkanuzanus kaydyka. Pe3una. [IpumeHnenne kaydyka U pe3UHBI.

AuxkunHbl. CTpOoeHHE MOJEKYJbl aleThuieHa. ['OMOJOruYecKkuil psjl aaKUHOB.
HomenknaTtypa ankuHoB. M3oMepus yriiepogHOTO CKEJIEeTa U MOJOKEHHUS KPaTHON
CBSI3M B MOJICKyJie AIKMHOB. Du3nueckne CBONCTBA AQJIKUHOB. XUMHYECKHUE
CBOMCTBa (Ha IMpUMepe aleTUICHA): PEaKIUU NPUCOCIUHEHUS (TaJloreHUpPOBaHMUE,
TUAPUPOBAHUE, TUJpaTallUsl, THAPOTAJOTCHUPOBAHUE) KaK CHOCOO0 TMOITYyUYEHHUS
MOJIMMEPOB U JPYTUX MOJE3HBIX MPOAYKTOB, TOPEHHUE alleTHUIeHA KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOTO TNIAMEHU ISl CBAPKU U PE3KM METAIUIOB, TUMEPU3AlUs U
tpumepusanus. [lonyuenne anerunena. [[pumenenue aneTuieHa.

Apenbl. beH3011 Kak pecTaBUTENb apOMaTUYECKUX YTIeBO10po10B. CTpoeHue
MOJIEKYJIbI OeH3oia. Du3nueckue CBOWCTBA OEH30J7a M TOJMyosda. XHUMHUUYECKHE
CBOMCTBA: pEAKIMM 3aMEIIECHUS B OCH30JIbHOM KOJbIle (TrajoreHupoBaHUE,
HUTPOBAHHE, AJIKWIMPOBAHWE) KAaK CMOCOO TMOJYYEHUS XUMHUYECKUX CPEICTB
3alllUTHl  pPAcCTEHUM, TMPUCOCAUHEHMsS (THAPUPOBAHME) KaK JI0KAa3aTEIhCTBO
HETpeIeILHOIO XapakTepa OeH30j1a, peakIuy 3aMelleHuss B OOKOBOHM 1enu (Ha
pUMEpe TOJyoJa), TOPEHMsI, OKUCIICHHs Toiyona. [Ipumenenue OeH3oia U ero
TOMOJIOTOB.

lemoncTpanuun. 4. bpomupoBanue rekcaHa Ha cBeTy. 5. ['opeHue meraHa,
ATUIIEHA, areTwieHa. 6. OTHOIIEHUWEe MeTaHa, 3TUJICHA, aleTuieHa U OeH3oja K
pacTBOopaM NepMaHraHarta Kajius u 6pomHoit Bojie. 7. [lonyueHnue sTuieHa peakiyen
JeTUupaTaluy dTaHoJa, alleTUIeHa — TUIPOJIM30M KapOuaa KajlbIius.

JlabopaTopubie omnbiTbl. 1. CocraBieHne MOJEJIEH  alkaHoOB. 2.
B3aumopeiictBue anmkanoB ¢ 6pomom. 3. CocraBieHue MOJeNeil HempeaelbHbIX

yTJIEBOJOPOIOB.
2.1.3. Kucsaopoa- u a3orcojep:kaiue OpraHnieckue coeInHeHus
CnupTsl. Knaccuduxarus, HOMEHKJIATYpa, HU30MEpHUs CIIUPTOB.

['omonoruueckuil psii NpeaesIbHbIX OJJHOATOMHBIX CIIUPTOB. METAaHOJI M 3TAHOJ KaK



NPEACTaBUTENN MPEAEIbHBIX OJHOATOMHBIX CHOUPTOB. PU3HYECKHE CBOWCTBA
cnupToB. XHMMHYECKHE CBOMCTBa (Ha TMpPUMEpPEe METaHOJa W  HATAHOJA):
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCOO YCTaHOBIICHUS HAJTMYUSI TUIPOKCOTPYIIIIHI,
peakiusi ¢ TajJoreHOBOJOPOJAaMU KaK CHOCO0 TMOJy4YeHHUs pPacTBOPUTENEH,
JerupaTanusi Kak crnoco0 MOJydeHUs STUJICHA, Peaklus TOpeHus (CIUPTHI Kak
TOTUIMBO), OKUCJIeHHUE B anibjieru. [lodyuenne MetaHosa U3 CUHTE3-Ta3a U 3TaHoja
(OposkeHHe TIIIOKO3bI, THApATAlUs 3TUJICHA, IEJI0YHON TUAPOIN3 rajoreHITaHa).
[Ipumenenue MeraHosa U 3TaHoyd. PU3HOJIOTMYECKOE IEHCTBHE METaHOda H
ATaHOJIa HA OPraHU3M YEJIOBEKa.

OTUJIEHTJIMKOJIb U TJIMUEPUH KaK MPEACTAaBUTENN MPEAEIbHBIX MHOTOATOMHBIX
cnuptoB. [loayyeHne STUIIEHTIIMKOS OKHUCIEHUEM 3TUJIEHA BOJHBIM pPacTBOPOM
nepMaHraHara Kaius. DPuU3HUEeCKUEe CBOMCTBA STUJICHIVIMKONSA W TJHMLEpPUHA.
XHWMHYECKHE CBOMCTBA MHOTOATOMHBIX CIHUPTOB: PEAKLIUU C HATPHUEM,
raJIOr€HOBOJOPOAAMH, a30THOM KHCIOTOM. HUTporimuepuH u ero pasiioKeHHE.
KauecTBeHHass peakuuss Ha MHOTOATOMHBIE CHOUPTHI U €€ NPHUMEHEHHE IS
pacro3HaBaHMs TJIMLEPUHA B COCTABE KOCMETHYECKHX cpeAcTB. IIpakruueckoe
IIPUMEHEHUE ITUJICHIVIMKOJISL U TJIMIEPUHA.

®enos. CrpoeHue Mosekyibl (QeHona. Puznyeckue CBOMCTBA (peHona.
B3aumHoe BiusHME aTOMOB B MoJjekyse (eHona. XHUMUYECKHE CBOICTBa:
B3aMMOJICHCTBHE C HAaTpUeM, TUIPOKCUIOM HATpusi, OpoMOM, pa30aBIECHHON
azoTHOM kucioToil. KauecTBeHHble peakuuu Ha ¢eHon. [Ipumenenue ¢enona.
TokcuuHOCTH (heHona.

AJabaernabl 1 KeToHbl. KapOoHuinbHas u anbaeruaHas rpymnmnsl. Homenknatypa
aNbACTUIOB U KeTOHOB. MeTaHainb (hopManbAerua) u dTaHaib (areTaabIerua) Kak
NPEACTaBUTENN MPEACIbHBIX aJbAETUI0OB. ALIETOH KaK MPEACTABUTENb KETOHOB.
dusnyecKkue CBOMCTBA albJCTHJAOB M KETOHOB. XMMHUYECKHE CBOMCTBA (peakiius
OKHCJIEHUSI B KUCJIOTY U BOCCTaHOBJIEHHUS B cnupT). KauecTBeHHbIe peakiuu Ha
aNbJCTUJIHYIO Tpymmy (peakuusi «cepeOpsHOro 3epkajia», B3aUMOJCIHCTBHE C
rugpokcuom meau (II)) m ux npumenenue 1iIsi OOHApyXKEHHs] TPEAEIbHBIX
JIBJIETUJOB B TPOMBIIUIEHHBIX CTOYHBIX BOJAX. TOKCHYHOCTH aJIbJIETUIOB.
[Tosryuenue anbaerunoB U keToHoB. [IpumeHenune Gpopmanbaeruia, aleranpiaeruia
Y alleTOHA.

Kap6onoBbie  kmciaorsl.  KapOokcunbHas  rpynma.  Homenkmartypa
OJIHOOCHOBHBIX KapOOHOBBIX KUCHOT. Dusnveckue cBoilcTBa KapOOHOBBIX KUCIIOT.
MypaBbrHas U YKCYCHast KUCIOThI KaK MPECTaBUTEIN MPEAEIbHBIX OJJHOOCHOBHBIX
KapOoHOBbIX  kucaoT. IlpencraBienue 00 apomaruueckux (OeH30iTHas),
HEMpeaeNbHbIX  (aKpujoBasi,  OJIEMHOBasi), JAUKApOOHOBBIX  (ILIaBeJeBas),
TUAPOKCUKApOOHOBBIX  (MOJIOYHAsl, JIMMOHHAs) M  BBICIIMX  KapOOHOBBIX
(MaJIbMUTHHOBAs M CTEAPUHOBAsA, OJIEMHOBasA) KucioTax. [lomyyeHue kapOOHOBBIX
KUCIOT (OKHUCIICHHE albJETHI0B, MEPBUYHBIX CIUPTOB, TOMOJIOTOB OEH30I1a).
Crnenuguyeckue crnocoObl TMOMYYEHHS MYpPaBbUHOW W YKCYCHOM KHCIOT.
XUMUYECKHE CBOMCTBA (HA MPUMEPE YKCYCHOW KUCJIOTHI): PEAKIMU C METaIaMH,
OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSMH M COJISIMH KaK MOJITBEPXKIEHUE CXOJCTBA C



HEOPraHWYECKUMHU KHCIIOTaMH, peakius 3TepuuKalund Kak Croco0 MOTydeHHS
CJIOHBIX 3(UPOB, TAJIOTEHUPOBAHUE TIO O-YTJIEPOJHOMY aTOMY.
[IpuMeHeHne MypaBbUHOM, YKCYCHOM U O€H30MHOM KHUCIIOT.

Caoxnbie 3¢upbl. Croxsble 3GUpPbl Kak MNPOAYKTHl B3aUMOJCUCTBUS
KapOOHOBBIX KHUCJIOT co cnupTtamu. HomeHknarypa cioxubeix 3¢upos. ['uaponus
cioxkHBIX 3¢upoB. [IpuMeHeHHe CIOXKHBIX 3(QUPOB B MEIUIIMHE, MUIIECBON U
napproMepHON MPOMBIIIEHHOCTH, B TIOJYYEHUH MOJIUMEPHBIX MaTEPUAIIOB.

Kupsl. Kupsl kak c10xkHbIE 3(QUPHI MIHLIEPHUHA U BBICITUX KAPOOHOBBIX KUCIIOT.
PacturenpHble W KUBOTHBIE JKHpbBI, HMX COCTaB, pa3M4yu€ B CBOMCTBax.
['maporenusanus KUPOB, COCTOSIIMX W3 OCTATKOB HENPENENIbHBIX KHCIIOT.
PacnosHaBanue pacTUTENBHBIX >KUPOB HAa OCHOBAHMM WX HENPENEIBHOIO
xapakrepa. ['Maponan3 WM OMBUIEHHE >XKHUPOB KaK CIOCO0 MPOMBIIIJIEHHOTO
MOJIYYEHHS] COJIEM BBICIIMX KapOOHOBBIX KUCIOT. IIpumenenne xupoB. OyHKImM
KUPOB B OpraHm3me. Mpuld Kak COJM BBICIIUX KapOOHOBBIX KHUCIOT. Moromue
CBOWCTBA MbLIA.

Yraesoaswl. Knaccudukanus yrneonoB. HaxoxaeHue yrieBoioB B NPUPOJE.
@DYHKIMU YIJIEBOJOB B PACTUTENBHBIX M YKMBOTHBIX OpraHu3Max. POTOCHUHTE3.
['roK03a Kak MpeACTaBUTENb MOHOCaxapua0B. PU3HUECKUE CBOMCTBA IIIFOKO3BI.
['mroko03a Kak anpAeruAoCHupT: peakiuuu ¢ ruapokcuaom meau (1) u ammuaunbiv
pactBopoM okcuga cepebpa (I). bpoxxkeHue TIHOKO3bI (MOJIOYHOKHUCIIOE U
CIUPTOBOE). 3HAYEHUE U IPUMEHEHHUE TITIOKO3BI.

Caxapo3sa. Caxapo3a Kak IpeICTaBUTENb AUcaxapuaoB. ['uaponus caxapossbl.
CBOICTBA U IPUMEHEHUE CAXapO3bl.

Homucaxapuapl. Kpaxman, nemmoso3a W IVIMKOTEH Kak MNPEACTaABUTEIN
nosicaxapuaos. Kpaxman, nemioio3a u riImKoreH Kak OMoJ0ruyecKue MoJuMephl,
UX CTpoeHue. XHUMHUYECKHE CBOWCTBA Kpaxmaja W UEJUIIoNIOo3bl (THAPOJIU3,
KayeCTBEHHAsl peakiys ¢ HoJ0M Ha Kpaxmal U ee IMpUMEHEHHUEe i OOHapyKEeHHUsI
Kpaxmajia B mpoaykrax nuTaHus). I[lpumeHeHne u Ouojoruueckas poJb
MOJINCAXAPHUJIOB.

AmuHbl. CTpo€HUE U CBOMCTBA aMUHOB. AMUHBI KAK OPraHUYECKUE OCHOBAHUSL.
Oco0EeHHOCTH aHWJIMHA U €r0 XUMHYECKHE CBOWCTBA (B3aUMOJICUCTBUE C COJISTHOU
KHUCIIOTOM U OpomHOU Bopoi). Peaknus ropenust amuHoB. [lomyueHue amMuHOB.
[Tonyuenne anununa o peakuuu H. H. 3ununa. [Ilpumenenne aMuHOB.

AMHMHOKHCH0TBI. COCTaB U HOMEHKJIATypa aMUHOKHUCIOT. | 'JIMIMH, ajaHuH,
BaJIMH, LMCTEHH, CEpUH W (EHWIATAHUH KaK NPEICTaBUTENId MPUPOJHBIX
aMUHOKHUCHOT. @DU3MYECKHE CBOWCTBA AMHUHOKHUCIOT. AMHMHOKHCIOTHI Kak
am(poTepHbIE OpPraHMYECKUE COEAMHEHUS (B3aMMOJCICTBUME C IIeloYaMu U
kuciotamu). llentuanas cBs3b. OOpazoBanue mnonunentuaoB. OOHapyKeHHE
OEJIKOB C MOMOUIBIO0 KaUeCTBEHHBIX (I[BETHBIX) peakiuil. buonornueckoe 3HaueHue
a-aMUHOKUCIO0T. O0JacTu MPUMEHEHNUSI aMUHOKHUCIIOT.

beaku kak mnpupoanbie Ouonoaumepbl. CocTaB U CTpOCHHE OEJKOB.
[lepBuuHasi, BTOpUYHAsA, TPETHYHAsT W UYETBEPTUYHAS CTPYKTYphl OeJKa.
XUMUYECKUE CBOWCTBA OENKOB: THAPOJHU3, AeHaTypauus, roperare. OOHapyxeHue



OEJIKOB MpH MOMOIIM KaYeCTBEHHBIX peakiuii. bruonornyeckne QpyHKIUN OEIKOB.
[IpeBpatienust OEIKOB MUIIU B OpraHU3ME.

NaenTudurkanusa OpraHuvecKux coeAMHeHUM. ['eHeTnueckas CBI3b MEKIY
KJIaCCaMU  OPraHWYECKUX COEAUMHEHWW. Tumbl XUMHUYECKHMX peakuuid B
OpTraHUYECKON XUMUHU.

JemoncTpanun. 8. OKuUcieHrEe dTaHoJIa B anpaerul. 9. KauectBeHHbIE peakiiuu
Ha MHoroatoMmHble cnupThl. 10. PacTBopuMOCTh (peHOSIa B BOJE NPHU OOBIYHOM
Temneparype u npu HarpeBanud. 11. Ilomyuenue ¢penonsata natpus. 12. Ocaxaenue
(deHoma u3 pacTBOopa (eHoNIsATa HATPUS MOJ JEUCTBHEM YIJIEKMCIOro rasza. 13.
KauectBennnie peaknuu Ha (enon. 14. Peaknus «cepebpsiHOrO 3epkanay. 15.
Oxucnenue raoko3bl rugpokcugom menu (II). 16. KadectBeHHas peakiusi Ha
kpaxMai. 17. Peakuusa anuivHa ¢ 6poMHoi Bojioi. 18. Kosuiekiust aMMHOKUCIIOT.
19. lokazaTenbCTBO HATU4Ms (DYHKIIMOHAIBHBIX TPYIIN B pACTBOPAX aMUHOKHUCIIOT.
20. PactBopenue u ocaxaeHue 6enkoB. 21. [[BeTHpie peakiuu O0enkoB. 22. ['openue
NTUYBETO TIEPa U MIEPCTSIHON HUTH.

JlabopaTopHbie onbIThI. 4. CBOKCTBA STWJIOBOTO CIIUPTA.

5. CpoiicTa rimiepuHa. 6. CBOMCTBA YKCYCHOM KUCIIOTHI.
7. CBoiicTBa O€H30MHON KUCIOTHL. 8. ['uaponu3 acnupuHa.
9. CrotictBa rmoko3bl. 10. [{BeTHbIE peakiinu OEIKOB.

2.1.4. BbicOKOMOJIEKY ISIPHBIE BellleCcTBa

[Tousatue o mnonumepax. MakpomoseKkyiaa, CTPYKTYpHOE 3BEHO, CTENEeHb
nojaumepusanuu, MoHomep. ['omononumepsl u conojuMepsl. [lomumMepuzanus u
MOJMKOHJEHCAIMS KaK  METOJbl  mojydeHuss noiumepoB. CoOBpeMEHHBIC
noJIMMepHbIe MaTepualbl. [ImacTMacchl (MOAUATUIIEH, TOTUTTPONUIICH, TOJIUCTUPOII,
MOJIMBUHUWIIXJIOPHU/I, NoJMATUIICHTEpedTaIaT). Bonokna MPUPOJIHBIE,
HCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO) M CHHTETUUYECKHE (KalpOH, HAIIIOH, TAaBCaH).
Onacromepsl. Kaydyyk OpupoJHBIA M CHHTETHYECKMW. BynkaHuzauus kaydyka.
Pe3una 1 500HUT.

Hemoncrpanmuun. 23. Komiekuuu mjactMacc, 3J1aCTOMEPOB, BOJIOKOH. 24.
['openue uemtynounaa.

JlaGopaTopubie onbIThl. 11. OTHOLIEHHWE CHUHTETUYECKUX BOJIOKOH K
pacTBOpaM KUCIIOT Y IEITOYEH.

2.2. Teopernyeckue OCHOBbI XMMUH

2.2.1. BemrecTBoO
CrpoeHue BeliecTBa. BakHeillne TMOHATHS XUMHHM: aTOM, MOJEKYJa,
OTHOCHUTEJIbHAsI aTOMHAs Macca, OTHOCUTEIbHAsI MOJIEKYJISIpHAsI Macca, KOJIMYECTBO
BEILIECTBA, MOJIIpHAsi Macca BemecTBa. [IpocTeie U caokHBIC BellecTBA. MeTalibl
u Hemeraubl. Heopranmueckue © oOpraHMuYecKue BenlecTBa. BeiecTtsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUSI.

CoBpemenHas Mozaenb cTpoeHust aroma. Anpo aroma. IIporonsl. HelTpoHsI.
N3otonsl. ATomHas opOutaie. S-, p-, d-, f-opOuramu. CTpoeHHE SICKTPOHHBIX
00o0s10ueK aToma. DJIeKTpoHHas KoHpurypaius atoma. OCHOBHOE U BO30YKICHHBIC
cocTosiHus aToMOB. Kiaccudukanms XuMUYECKHX 3JIEMEHTOB (S-, P-, d-3JIEMEHTHI).
OCOOCHHOCTH CTPOCHUS SHEPrETHUECKUX YPOBHEH aTOMOB (-3JI€MEHTOB.



Ileppnonnueckas cucrema xummuueckux odneMeHtoB JI. WM. Menpaeneesa.
[Tepuonnueckuii 3akoH 1. . Menneneera. @usnueckuit cmbica [lepuoanyueckoro
3akoHa /. 1. MenneneeBa. IlpuunHbl U 3aKOHOMEPHOCTU W3MEHEHHUSI CBOWCTB
AJIIEMEHTOB U UX COCIWHEHHUMN (BBICIIMX OKCHIOB M THIPOKCHJIOB) MO MEpUoJaM U
rpynnam [lepuoandeckoil cucteMsl (Ha MpUMEpPE AJIEMEHTOB MajbIX MEPUOJIOB U
IJIaBHBIX TIOJICPYIIIT).

DJIEKTPOHHAsI MPUPOJa XUMHUUYECKON CBA3U. DIJIEKTPOOTPULATEIBbHOCTh. THIIbI
XUMHUUYECKOHN CBsI3U (KOBaJEHTHAs, MOHHAsI, MeTaiminueckasi). KoBaneHTHas CBs3b
(menonsipHass W moysipHas). OOMEHHBIM W JOHOPHO-AKIENTOPHBIA MEXaHU3MBI
oOpa3oBaHUs KOBaJCHTHOW CBs3W. VOHHas CBsI3b M MEXaHW3M €€ OO0pa30BaHUA.
Mertanmnuueckast cBsizb. Kpucrammyeckue u amopgHvie BemecTBa. THIbI
KPUCTAUTMYECKUX PEIICTOK (aTOMHas, MOJEKYJspHasi, MOHHAs, METaJJInYecKas).
3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTALTNYECKON PEIIETKU.
Bonopoanas cBsizb. [IpuunHbl MHOTOOOpa3usi BELIECTB.

PactBopbl. PacTBOpUMOCTH TBEpABIX BEILIECTB, KUAKOCTEW U Tra3oB B BOJE.
HacpllieHHbIe, HEHACBHILIEHHBIE W IIEPECHIIMICHHBIE pacTBOpbl. lloHATHE O
kpucramuioruaparax. CrocoObl BeIpaKeHHs] KOHIIEHTPAIMU PacTBOPOB. MaccoBast
JI0JIS1 PACTBOPEHHOTO BELIECTBA.

DNEKTPOIUTUYECKAS TUCCOIHAIUS. DIEKTPOIUThI. OHBI (KAaTUOHBI U aHUOHBI).
Crenenp aucconuarui. CuibHbIE U CJIa0ble BJIEKTPOJUTHI, OCOOEHHOCTh HX
nuccoruanuu. OnpeneneHue BaKHEHIINX KJIACCOB HEOPTaHMYECKUX COEIMHEHUM
(OKCHIIOB, KUCIIOT, OCHOBAaHUN W COJIeH) B CBETE TEOPUH DJIEKTPOIUTUUYECKOU
nuccouuanuu. Juccounarnus Boasl. KUCIOTHOCTH cpefibl (KUCIOTHAS, HEUTpaJibHAs
U 1enoyHas cpena). Bogopoaueiii mokasarenb. pH pacTBopa Kak mokasaTelnb
KUCJIOTHOCTU cpenbl. MHauKatopsl (YHUBEpCAIbHBIN, JaKMYC, METHUJIOPAHXK H
dbenondranen).

2.2.2. XuMHYeCKHE peakiuu

VYpaBHEHUSI XUMAUYECKUX PEAKLINNA U pacyeThl IO HUM. Pacuer MOIsIpHOM Macchl
BEIIECTBA. BHIUUCICHUS 10 XUMUYECKUM YPaBHEHUSIM KOJIUYECTBA, 00beMa, MaCChl
BEII[ECTBA 10 KOJIMYECTBY, 00BEMY, MacCE€ PEareHTOB UJIM IIPOYKTOB PEaKIUH.

XUMUYECKHE peaklru. ['OMOreHHble M TeTeporeHHble peakiuu. CKOpOCTh
peakiuu, €€ 3aBUCHUMOCTb OT Pa3lUYHBIX (PAaKTOPOB: MPHUPOJBI PEarupyroIInux
BEIIECTB, KOHUECHTPALMA pPEArupyrolnX BeEMIECTB, TEMIEPATyphl, IUIOLIAIN
PEaKIMOHHOM MOBEPXHOCTH, HAINYMS Kataim3aropa. Karanus. Ponb kaTanmn3atopos
B IPUPOJIE U IPOMBIIIIEHHOM IPOU3BO/ICTBE.

O6paTtuMocCTh peakiuii. XUMHUUYECKOE pPaBHOBECHME U €ro CMEIICHUE IO/
JNEUCTBUEM Da3UYHBIX (DAKTOPOB (KOHIICHTpAIMs PEareHTOB WJIM MPOJAYKTOB
peakiuy, JaBjeHue, TeMmIepaTypa) Mg CO3JaHUs ONTUMAJbHBIX YCIOBUHU
IIPOTEKaHUs XUMHUUYECKUX IpoueccoB. [Ipunnumn Jle [larense.

Peakuuu B pacTBOpax 3JIEKTPOJUTOB. Peakimu HOHHOTO oOMeHa. Y CJIOBUS
MpOTeKaHusl peakiuii noHHoro oomeHa. KauectBeHuble peakiuu. [lonstue 06
AHATUTUYECKON XMMUU.



I'maponus conen. ['maponns no KaTHOHY, IO AHUOHY, MO0 KATHOHY U 10 aHUOHY.
Peakiust cpeibl BOJHBIX pacTBOPOB coJjieil. OOpaTuMbIil 1 HEOOPATUMBIN THIPOJIN3
coJiei. 3HaueHue TUAPOoIU3a B OMOJOTHYECKUX OOMEHHBIX MPOIECCaX.

OKHCIIUTENFHO-BOCCTAHOBUTENbHBIE — peakuuu. [Ipouieccbl  OKHCIEHHS U
BOCCTaHOBJICHUS. OKUCIUTENb M BOCCTAHOBHUTENb. THUMUYHBIE OKHUCIUTEIU M
BOCCTAaHOBUTENH. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE pEAaKIMU B  IPHUPOJE,
MPOU3BOJICTBEHHBIX MPOLIECCAX U YKU3HEAEATEILHOCTH OPTraHU3MOB. DJIEKTPOJIU3
pacTBOPOB U paciiaBoB. [I[pruMeHeHne 31eKTpoIn3a B IPOMBIIIJIEHHOCTH.

JNemouncrpanuu. 25(1). Paznuunsie ¢popmer Ilepuoanueckoit cucremsr Jl. U.
MenneneeBa. 26(2). Ilonyuenne u mnepekpucrtamumsanus uomuna ceuHua (II)
(«3omotort  moxaby). 27(3). Ddbdexr Tunmans. 28(4). DaeKTpONPOBOAHOCTH
pPacTBOPOB AJIEKTPOJUTOB. 29(5). 3aBUCHUMOCTH CTENEHU AICKTPOTUTHUYECKON
JIMCCOILUAIINKN YKCYCHOM KUCJIOTHI OT paz0asieHus: pactBopa. 30(6). Onpenenenue
KHCIIOTHOCTU CPEJbl C TOMOIIBIO YHUBEpcalibHOTO uHAuKaTopa. 31(7). Ilpumepsr
peakiuii HOHHOTO OOMEHa, UIYIINX C 00pa30BaHUEM OCaJIKa, ra3a WK BOJbL. 32(8).
['unponus coneit. 33(9). MeaHo-UIMHKOBBIN TanbBaHUYecKuid 3nemeHt. 34(10).
3aBUCHUMOCTh CKOPOCTM pEaKIUMu OT TMPUPOABl BEIIECTB HA MpPHUMEPE
B3aMMOJICHCTBUSL PACTBOPOB PA3JIMUYHBIX KHUCIOT OJAWHAKOBOM KOHIIEHTPALUU C
OJIMHAKOBBIMU KyCOYKaMu (FpaHyjaMu) IMHKA U OJIMHAKOBBIX KYCOYKOB Pa3HbIX
MeTayuioB (MarHusi, IMHKA, jKejie3a) C pacTBOpPOM CoOJITHOM KucioTwl. 35(11).
3aBUCHUMOCTh CKOPOCTU PEAKIUM OT KOHIICHTPAIlMK pPEarupyroldx BEHIECTB U
TeMIepaTypbl Ha MPUMEPE B3aUMOJICUCTBUS PACTBOPOB CEPHOM KHUCIOTHI C
pacTBOpaMu THOCYJIb(haTa HATPUsS PaA3IUYHOM KOHIICHTpAIMU U TEeMIIepaTyphl.
36(12). 3aBUCHMOCTb CKOPOCTH PEAKIIMH OT KaTaJlu3aTopa Ha IPUMEPE Pa3I0KEHUS
MEePOKCHJIa BOJIOPOJIa C MTOMOIILI0O HEOPTaHUYECKUX KATaIU3aTOPOB U MPUPOIHBIX
0OBEKTOB, CO/IEPKAIIMX KaTa Jlazy.

Jlaboparopubie onbiThbl. 12(1). Bomopoausiii nokasarens. 13(2). Ilpusnaku
MPOTEKaHUsI XUMUYECKUX peakiuit. 14(3). YcinoBus npoTekaHus peakiuii HOHHOTO
obmeHa. 15(4). KauecTBeHHBIC pEeaKIIUH.

16(5). OxucnurenbHO-BOCCTAaHOBUTENBHBIE peakuuu. 17(6). CkopocTh
xuMuueckont peakuuu. 18(7). XuMuueckoe paBHOBECHE.

2.3. Heopranuveckasi XuMus
Knaccudukanus HeopraHnuecKux BEIeCTB.

IIpocTeie BemiecTBa — HeMeTaibl. DU3UYECKHE CBONCTBA HEMETAJIOB.
Amnorponusi. XUMHYECKME CBOMCTBA HEMETAUIOB Ha NPUMEpPE TallOrEHOB.
OKHCIUTETFHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA BOJOPOJIA, KUCIOPOJAA, TaJOreHOB,
ceprl, azora, docdopa, yriepona, kpemMHus. BzaumoneicTBue ¢ MeTauiamu,
BOJIOPOJIOM M JPYTUMHM HeMeTaulaMu. HemeTamibl Kak THUIUYHBIE OKUCIUTEIH.
CBOIICTBAa HEMETAJIIOB KAK BOCCTAHOBUTEIIEH.

IIpocTteie BemectBa — Metamwbl. [lonoxxenne merammioB B Ileproamueckoi
cucteme. Ousnyeckue cBoiicTBa MetauioB. O0mHMe cBoiicTBa MeTaiioB. CIiaBbI.
XuUMUYEeCKHe CBOWCTBA MeTaUIOB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA
METAJJIOB TJIABHBIX M TOOOYHBIX MOATpyHn (Mefb, kene3o). BzaummoneiicTBue
METAJJIOB € HEMeTaJUlaMHM, BOJIOW, KHUCJIOTaMU U  pacTBOpamMu  COJEil.



DONeKTpoXUMHUYECKU psa  HanpsbkeHnid MeramuioB H. A, bekeroBa (psin
CTaHJAPTHBIX DSJIEKTPOAHBIX MOTEHIMANOB). OKpacka IJIaMEHU COEIUHEHUSIMU
METAJIJIOB.

Koppo3ust MeTamioB Kak OKHCIUTENbHO-BOCCTAHOBUTEINBHBIN IMpouecc. Buabl
Koppo3un. CrocoObl 3allIUTHl METANIOB OT KOPPO3UHU.

Meramnel B ipupoje. [lonmyduenue metamios. Meramnyprusi. UepHast 1 LBeTHast
Metasuryprusd. [Ipou3BoACTBO UyryHa, aAIFOMUAHMUS.

Jdemoncrpanun. 37(13). B3aumoseiictBue OpoMHOM BOJIBI ¢ MOJIUJIOM KaJlusl.
38(14). BzaumopeiictBue amromuuus ¢ uomoM. 39(15). B3zaumopeiictBue menu ¢
KOHLIEHTPUPOBAHHOM a30THOM Kucaotou. 40(16). Amomorepmusi.

JlaboparopHbie onbIThl. 19(8). O3HaKOMIIEHHE CO CBOWCTBAMH HEMETAJLJIOB.
20(9). BriTecHenue rajioreHoB U3 pacTBOpoB ux cojieid. 21(10). O3nakomiieHne co
CBOMCTBaMU METAJJIOB U cIiaBoB. 22(11). Okpacka rniaMeHu CoJIIMU METaJIIOB.

2.4. XuMus 1 ’KU3Hb
HayuHnble  OpUHIMOBI  OpraHM3alMM  XMMHYECKOrO0  ITPOM3BOJCTBA.
[Tpon3BOACTBO CEPHOI KUCIIOTHI.

Xumusi u sHepretuka. [Ipupoansie uctouHuku yriaeBogoponos. Hedrts, ee
cocraB u nepepadotka. [leperonka u kpekunr Heptu. Hedrenponyxrsl. [lonsrue o
nuponuse u pudopmunre. OkraHoBoe yncio 6eHzuHa. OxpaHa OKpyKaroIen cpeibl
npu HedTenepepaboTKe M TPaHCHOPTHPOBKE HepTenpoaykToB. [lpupomHsiii u
NOMYTHBIA HEPTIHOW ra3bl, UX COCTAaB M HCIOJIb30BaHHE. TOIUIMBO, €r0 BHJBIL.
TBepable BUbI TOTUIMBA: IPEBECHUHA, IPEBECHBIN, OypbIii 1 KAMEHHBIHN YTroJb, TOP).
AnbTEepHATUBHbBIE ICTOYHUKH SHEPIHH.

XUMUS U 3I0POBBE.

Xumus nuiy. PanimonanbHOE TUTAHKE.

JlexapcTBeHHble cpenctBa. lloHsTMe o (QapmaneBTUYECKOM XUMHH U
¢dapmakonoruu. JlekapcTBa: MPOTHBOBOCHANUTENbHbIE (CyJb(haHUIaMHIHbIE
npenaparbl, aHTUOMOTHKH), aHAJIbI€TUKN HEHApKOTUYeCKUe (aClUpuH, aHAJIbIUH,
napaieraMoll) U HapKOTHUYECKHE, BSDKYIIME CpEACTBa, CTepOMJIHBIE. [ OpMOHBI.
®depMeHTBl, BHUTAMUHBI, MHHEpaibHble BOAbL. [IpoOiembl, cBsI3aHHBIE C
IPUMEHEHHEM JIEKapCTBEHHBIX MpernapaToB. BpeaHble mpuBBIUKKM U (AKTOPHI,
paspymiaIine 310poBbe (KypeHue, yrnoTpedlieHne ajaKorois, HAPKOMaHUS ).

KocMmernueckue 1 napdromepHbie cpeacTBa.

beiToBass xumus. Moromme u yuctsaume cpenacrsa. Mputo. CtupanbHbie
nopomiku. OtOenuBatenu. CpeactBa jguyHOM Turuensl. [lpaBuna OGezonmacHoi
paboThl C €IKUMH, TOPIOYMMHU U TOKCUYHBIMHU BEIIECTBAMH, CPEICTBAMHU OBITOBOM
XUMUH.

Xumusi B crtpoutenbcrBe. lmme. UzBects. llement. beron. Iloabop
ONTUMAJIbHBIX ~CTPOUTENbHBIX MaTEpUAIOB B MPAKTUYECKOW JEesATEIbHOCTU
YeJI0BEKa.

XuMHsI B CEIBCKOM XO0351cTBe. MuUHEpallbHbIE W OpraHUYEeCKUue YI00peHusl.
CpenctBa 3alUThl paCTEHUMN.

Heoprannueckue marepuansl. CTEKIO U KEpaMUKa.

IInrmMeHThl U KpackH.



XUMHS U 3KOJOTHsl. XHUMUYECKOE 3arpsi3HEHHE OKPYXKAOUIEW CPEeabl U €ro
nocienctus. Oxpana ruapocdepsl, MouBbl, atMocdepsl, (Gropsl U (QayHbl OT
XUMHUYECKOT0 3arpsI3HEHUS. «3eJIeHas» XUMUSL.

Meroabl HaygyHOro no3Hanus. Mctounnku xumuyeckoi uHpopmanuu. [louck
uHOpMalMU 1O Ha3BaHUAM, HUJECHTU(DUKATOpAM, CTPYKTYPHBIM (opmysam.
HaGmionenue, onucanue, wusMmepeHue, runore3a. [louck 3akoHOMEpHOCTEH.
Hayunblil skcnepuMeHT. MozenupoBaHre XUMHUYECKUX IPOLIECCOB W SIBICHUM,
XUMUYECKUW aHAJU3 U CUHTE3 KaK METO/bl HAYYHOI'O [TO3HAHHUS.

Jemoncrpanumn. 41(17). Moaenb «KUTSIIIETO CIOS.

Jlaboparopubie  onbIThl. 23(12). Osnakomsienne ¢  HepThIO U
HepTenpoaykramu. 24(13). 3HaKOMCTBO € MUHEPATbHBIMH YIOOPEHUSMHU H
M3y4YE€HUE UX CBOMCTB.

2.5. Tunbl pacyeTHBIX 32124

1. Haxoxnenue MoiekyssipHO# (opMyIbl ra3000pa3HOro yrieBoJ0poaa MO €ro
IUIOTHOCTH ¥ MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €70 COCTaB.

2. Haxoxnenue MoekynsipHOil (opMysbl ra3o00pa3HOro YriieBoAopoja Io
IPOJIYKTaM CrOpaHHsl.

3. HaxoxxneHue MONEKyJIspHOH (OpMyJbl OPraHMYECKOro BEIIECTBA IO €ro
IUIOTHOCTH M MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, UJIM IO
IPOJIYKTaM CrOpPaHUsL.

PacueTsl MaccoBoi A0JM (Macchl) XMMUYECKOTO COETUHEHHUS B CMECH.

5. PacueTrsl Macchl (0OBbEMa, KOJIMYECTBA BEIIECTBA) MCXOAHBIX BEIIESCTB WIIU
MPOJIYKTOB pPEAaKUMU MO H3BECTHOM Macce (00beMy, KOJIMYECTBY BELIECTBA)
pEareHTOB UM MPOAYKTOB PEaAKIUH.

PacueTsl 00bEMHBIX OTHOIIEHUH I'a30B MPU XUMUYECKUX PEAKIUSAX.

Pacuetsl Mmacchl (00beMa, KOJTMYECTBA BEILIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJHO

U3 BEUIECTB JAaHO B BHJE pacTBOpa C ONPENEIEHHOM MaccoBOM J0Jel

PacTBOPEHHOIO BEILIECTBA.

2.6. TeMbl NpaKTHYECKUX PadoT

IpakTnueckas padora Ne 1 (10 kinacc). Pacio3HaBanue mactmace.

IIpakTnueckas padora Ne 2 (10 kinacc). Pacrio3HaBaHne BOJIOKOH.

IpakTnueckas padora Ne 1 (11 kiacce). Pemienne 3kcriepuMeHTAIbHBIX

3a/1a4 1o TeMe « XUMUYECKHUE PEaKIUn».

IIpakTuueckas padora Ne 2 (11 kuaacc). [lonydenrne MmeagHOro Kyrnopoca.

2.7. TeMbI KOHTPOJIbHBIX Pa0OT

KonTtpoabnas padora Ne 1. «YTII€BOI0POIBI».

KonTtposbnas padora Ne 2. «Kucnopoa- u azorcoaepkaie OpraHuyecKue
BEILIECTBAY.

KonTtpouabnas padora Ne 3(1). «BemectBo. XuMuueckue peakium».

Konrpoabnas padora Ne 4(2). «Heoprannueckas xumusa. Haydnble OCHOBBI
XUMHUUYECKOTO MTPOU3BOJICTBAY.

TeMbl NIpoEKTOB
1. CoGupaem KOJUISKIIHMIO TUTACTHKOB.



2. CobOupaeM KOJUICKITUIO BOJIOKOH U TKaHEH.

3. 3y4aem nuieBble KpaCUTENH.

4. 3yyaeM BKJIaJ OTEUECTBEHHBIX XUMUKOB B PA3BUTHE OPTraHUYECKOM
XUMUMU.

5. Y UCTOKOB OPTaHUYECKON XUMHUH.

6. [lenaem mmactmaccy.

7. I3y4aeM yriIeBO/IBI.

8. AHanu3 Ha Kpaxmal.

9. U3yuaem MOJ0KO.

10. Cobupaem KOJJIEKIHIO 3JTACTUYHBIX MAaTEPHAIIOB.

11. CpenctBO OT roJyionena.

12. ITpou3BOUM UHIUKATOPHI.

13. CoOupaeM MaTepuaibl 00 yUEHBIX-XUMHUKaX POJTHOTO
Kpas.

14. Heopranuueckwuii caj.

15. l'otoBUM cocCTaB JIsl CHATHUS P>KaBUMUHBI.

16. XuMusi 3aCOJIKH OT'YpLIOB.

17. IlepepaboTka mycopa.



3. TemaTnuyeckoe IJIAHKPOBAHME

Kou-
Tembi o OcHoBHbBIE BU/IbI 1eSITeJILHOCTH
00y4Jaroumuxcs
4acoB
10 kaacc
BBEJIEHUME MeTtoabl HAy4YHOTO 1 yac | Mcnons30BaTh OCHOBHBIE METO/Ibl HAYYHOTO
no3HaHus. VICTOUHUKH XUMUYECKOU MMO3HAHMUSI, IPUMEHSIEMbIE B XUMUU:
uHpopmanuu. [louck nupopmanuu mno Ha0JI0/IeHue, ONMCaHNe, U3MEpPEHUE,
HA3BaHUSM, UICHTH(PHUKATOPAM, AKCIIEPUMEHT, MOACIIMPOBAHNE XUMUYECKUX
CTPYKTYpPHBIM (popmyram. MIPOLIECCOB U SBJICHUI, XUMUUYECKHUI aHAJIU3 U
Hab6monenue, onucanue, u3MepeHue, CUHTE3. JleMOHCTpHpOBATh 3HAHUE UCTOUHUKOB
runore3a. [louck 3akoHomepHOCTEN. XUMHUYECKON HHPOpMaIUH.
Hayunblif 5KCIEpUMEHT. Ocy1ecTBISITh MOUCK XUMHUYECKOMN
MopenupoBaHue XUMUYECKUX nH(pOpMaIIUY IO Ha3BaHUSIM,
MIPOLIECCOB U SBJICHUM, XUMUYECKUM uaeHTU(UKaTOpaM, CTPYKTYPHBIM (popMyriam
aHaJIU3 U CUHTE3 KaK METO/bl HAYYHOT'O BelecTB. Kpurtnuecku oneHuBarh U
MO3HAHUS WHTEPIPETHPOBATH XUMUIECKYIO0 HH(DOpMAIIHIO,
COJIepIKalIyIOCsl B COOOLIEHUSIX CPENICTB
MaccoBoi uHpopmaiuu, pecypcax Murepuera,
Hay4YHO-TIOMYJISIPHBIX CTAThAX C TOUKH 3PEHUS
€CTECTBEHHOHAYYHON KOPPEKTHOCTH B IIEJIAX
BBISIBJICHUSI OIIIMOOYHBIX CYXACHUN U
(dhopMupoBaHMsi COOCTBEHHON MO3UIIUH
TEMA 1. OCHOBHBIE ITIOHATHA | 4 PackpeiBaTh Ha mnDpuMepax poJib XHMHUH B
OPITAHUYECKOMN XUMHUHN yaca | GopMUPOBAHHH COBPEMEHHOM HAy4YHOH

[losiBneHue 1 pa3BUTHE OPraHUYECKOU
XHWMHHU KaK Haykd. [Ipenmer v 3HaueHue
OpraHM4eckor Xxumuu. Mecto H
3HAYEHWE OpPraHUYEeCKOM XUMHH B
CHCTEME €CTECTBEHHBIX HayK. [ [puunHbI
MHOT000pa3usi OPraHNuYECKUX BEIIECTB.

YrnepoaHslii  CKEJNEeT OpraHUuYeCKOu
MOJIEKYJIBl.  KpaTHOCTP XMMHUYECKOU
cBsi3u.  OCOOEHHOCTb ~ XMMHYECKHX

pEAKUHU OPraHMYECKUX COCIMHEHUM.
CTpyKkTypHas TeOpHsl OpPraHMYECKHX
COeIMHEHUN. XUMHUYECKOE CTPOCHHE
KAaK IOpAJOK COCIMHEHHS AaTOMOB B
MOJIEKYJIE COIVIACHO MX BAJEHTHOCTH.
OcHoBHbIE IOJIOXKEHUS TEOPUHU
XUMHYECKOTO CTPOCHMSI OPraHMYECKUX
coenuHenuii  A. M. bByrtneposa.
[TonsitTue 006 wm3zomepax. M3omepus u
U30MEpPBl.  3aBUCUMOCTb  CBOMCTB
BEIIECTB OT XUMHUYECKOTO CTPOECHUS
MOJIEKYIL. Knaccudukanus
OPraHUYECKUX COEMHEHU.
YrneBoaopos! U UX (HYHKIMOHATBHBIC
MPOU3BOHBIE. ITousatue 0
¢bynkunonanpHOM rpynne. ['omonorusi.

KAapTUHBI MUPA U B IPAKTUYECKOMN €ATEIbHOCTH
YeJloBeKa.

JleMoHCTpHpOBaTh Ha IpHUMEpax B3aUMOCBS3b
MEXIy XHUMHUEH WU JAPYTUMHU €CTECTBEHHBIMU
HayKaMH.

Pasnuuare npeameTsl M3ydeHUsT OpraHUYeCKOn
Y HEOPTaHNYECKOW XUMHH.

OOBSICHATh NPUYMHBI MHOTOOOpa3usi BEILECTB
Ha OCHOBE O0IIUX Mpe/ICTaBIeHUH 00 UX cocTaBe
U CTPOCHHH.

CpaBHUBaTh OpPraHUYECKHE U HEOPraHUUYECKUE
coenuHeHus. JleMOHCTpUpoBaThb TOHHMaHUE
ocobeHHOCTEe mpoTekaHuss U GopM 3amucen
OpraHNYECKHUX PEaKIIHM.

Hnnrocmpuposame Ha npumepax cmanoeieHue u
960MIOYUIO OP2AHUUECKOU XUMUU KAK HAYKU HA
PA3IUUHbIX UCOPUYECKUX IMa-

nax ee paszeumusi.

HaGnronate  JeMOHCTpHpYEMBbIE  ONBITHI U
MaTepuaibl, OMUCHIBATh UX C IOMOIIBLIO POJHOTO
A3blKa M A3bIKA XUMHUU XapaKTepU30BaTh
OCOOEHHOCTH  CTPOEHHs aTroMa  YIJepoja.
OOBACHATH MPUYMHBI MHOT000pa3usi BEIIECTB
Ha OCHOBE OOIIMX MPECTABICHU 00 X COCTaBe
Y CTPOECHHH.




[TpyHLIHATIBI KJ1accu(uKanuu
OpPraHUYECKUX COEIMHEHUM.
Cucremarnyeckas MEXIyHapoaHast
HOMEHKJIaTypa u IIPUHLATIBL
00pa30BaHUsl Ha3BaHUN OPraHUYECKHUX
COeIMHEHUN  JIleMOHCTpauuu. 1.

Paznoxenue caxapa. 2. Komiekuus
OpraHWYECKUX BEILECTB U MAaTEPUAJIOB
3. Mozenu opraHu4ecKux

MOJIEKYJT

dopmynrpoBaTh MOJIOXKEHUS TEOpUn
XUMHUYECKOTO CTPOCHHUS OpraHUYECKUX
coequuenuit A. M. bytiepoBa. PackpbeiBath Ha
npuMepax TMOJIOKEHUS TEOPUU XUMHUYECKOIO
crpoenus A. M. bytieposa.

OnepupoBaTh  HOHATHUSIMHU  «BAJCHTHOCTbHY,
«CTerneHb OKUCJICHUS, «XUMHUYECKOe
CTPOCHHEY, «CTPYKTYpHas (hopmymay.

MopenupoBaTh MOJICKYJIbI HEKOTOPBIX
OpraHUYECKHUX BEILIECTB.
HaGmronate JTEMOHCTPUPYEMBIC MOJIENTH
OpraHUYECKUX MOJICKYJI
OrnepupoBaTh MOHATHIMHA «H30MeEpy,

«u3oMepus». OnuceiBaTh HPOCTPAHCTBEHHYIO
CTPYKTYPY U3y4aeMbIX BEILECTB.

OOBSICHATh NPUYMHBI MHOTr0OOpa3usi BEILLECTB
Ha OCHOBE O0IUX Mpe/ICTaBIeHUH 00 UX cocTaBe
U CTPOECHMH.

PackppiBaTh Ha npumepax MOJOKEHUS TEOPUU
XxuMudeckoro crpoenust A. M. byrnepoga.
CocTaBisiTh MOJEKYJISpHbIE U CTPYKTYPHBIE
GopMynbl  OpraHMYECKMX  BELIECTB  Kak
HocHTeNnel HHHOPMAILUK O CTPOCHUH BELIECTBA,
ero CBOWCTBAX M NPUHAAIECKHOCTH K
OIIPENIEIIEHHOMY KJIACCY COEAMHEHUIA.
XapakTepus3oBaTb  3aBUCHUMOCTH CBOICTB
BEIIECTB OT XUMUYECKOTO CTPOEHHUS MOJIEKYIL.
HaGnronate JEMOHCTPUPYEMBIE MOJIENH
OpraHUYECKUX MOJIEKYII

OnepupoBaTh MOHATUAMHU «(DYHKIIMOHAIbHAS
rpynmna, «TOMOJIOTY, TOMOJIOTUYECKast
pa3HOCTHY.

KnaccugunupoBaTe opraHu4eckie coeMHEeHus
[0 CTPOEHUIO YIVIEPOJHOM LENu U THILY
YTJIEPOI-YTIEPOIHOM CBS3H.

Knaccugunuponatsb IIPOU3BOHBIC
YIJI€BOIOPOAOB MO (PYHKIIMOHAIBHBIM IPYIIIaM.
IIpuMeHATH IpaBuia CUCTEMATUYECKON

MEXTYHApOJHOH HOMEHKIIATYphI KaK CpPeICTBa
pa3iuyueHus U UACHTHU(PHUKAIIUN BEIIECTB M0 UX
COCTaBy M CTPOCHHIO.

Ha3zbiBaTh OpraHHYeCcKue COETUHEHMUS,
UCTIONB3YS IpaBUIIa CUCTEeMaTHICCKOM
MEXTYHApOJIHONH HOMEHKIIATYPhl

Tema 2. YTJIEBOAOPO/IbI

Auxanbl. CTpoeHHE MOJIEKYJIbI
MeTaHa. ['oMonornyeckuit psij| aaKkaHoB.
I'omonoru. M3omepust 1 HOMEHKIATypa
AIIKaHOB. dusznyeckne CBOIICTBA
QJIKaHOB M 3aKOHOMEpPHOCTH  HUX
W3MEHEHUsI. XUMHUYECKHE CBOMCTBA (Ha
IpUMepEe MeTaHa W J3TaHa): PEaKklMH

qyacoB

Ha3piBaTh aJIkaHbl ¥ IUKJIOAJIKAHBI 110
TPUBHUAIILHOM U T10 MEKIYHAPOIHOU
HOMeHKJIaType. ONUCBIBATh CTPOEHUE
MOJIEKYJIbI MeTaHa. PaznuyaTe NOHATUS
«U30MEP» U «TOMOJIOTY. 3alUCBIBAaTh (POPMYJIBI
HU30MEpPOB ¥ TOMOJIOTOB QJIKAHOB U
YUKIOAIKAHO8, HAa3bIBaTh UX. Modenuposams
CcmpoeHue u3y4aemblx 6euecms.




3aMeIICHHS (ramoreHnpoBaHue),
JETUIPUPOBAHUS KaK CIOCOOBI
MOJIyYEHUS! BaKHEHIIMX COEIUHEHUN B
OpraHMYECKOM  CHUHTE3€,  TOpEHHE
MeTaHa KaKk OJUMH H3 OCHOBHBIX
MCTOYHUKOB TEIIA B IPOMBILUIEHHOCTH
u ObiTy, nuponu3. Haxoxnenue B
IpUpOE€ U IPUMEHEHHE aJKaHOB.
[TonsiTre o HMKIOANKAHAX.

Aukenbl. CTpoeHHE MOJIEKYJIbI
STUJICHE. ['omonorunuecknii pan
ankeHoB. HoMeHkiarypa  aJKeHOB.
W3omepust yriaepoiHOTO cKelera H
MIOJIOXKEHUSI ~ KpaTHOU CBSI3U B
MOJIEKyJIax  allkeHOB.  Dusnueckue

CBOIWCTBA  AJIKECHOB. XUMHUYECKue
CBOWCTBa (Ha TpHUMEpe OSTUJICHA):
peakuuu MIPUCOCTHHCHUS
(rayioreHHpOBaHHME, THJIPUPOBAHUE,

rUApaTanus, THUIPOraloreHupPOBAHUE)
KaK croco6 MOJIyYEHUs
(GYHKIIMOHATBHBIX MIPOU3BOTHBIX
YIJIEBOAOPOAOB, ropeHus. Peakuun
MPUCOEANHEHUS K TOMOJIOTaM ATHJICHA.
IIpaBuno MapKkoBHHKOBA.
[Tonumepusaius STUIEHa Kak OCHOBHOE
HalpaBJICHUE €ro  HCIOJIb30BaHUS.
[TonmuaTHIIeH KaK KPYMHOTOHHA>KHBIH
MPOAYKT XHMHYECKOTO IPOU3BOJICTRA.
[Tomyuenue JTHIJICHA B
MPOMBINIICHHOCTH  (JIETHIPUPOBAHUE
3TaHa) ¥ B 1aboparopuu (IeruapaTamus
sTa”ona). [lpumenenue saTunexa.
AJikagueHbl U Kaydyyku. [lonsrue
00 ankagMeHax KaK yYrieBOAOPOAax ¢

TBYMSI JIBOMHBIMU CBSI35IMH.
[Tommmmepwu3arust JIUBHHHIIA
(Oyramuena-1,3) kak crmoco0 Mmoxy4eHus
CUHTETHYECKOTO KayJyKa.

Harypanbnbiii u CUHTETUYECKUI
Kaydyyku. Bynkanuzanps — kaydyka.
Pesuna. IlpumeHeHne Kaydyyka U
PE3UHBI.

Aaxunbl. CTpoeHHe MOJIEKYJIbI
anermwsieHa. ['omonornueckuii  psan
ankvHOB. HoMeHkmarypa  aJKUHOB.
H3omepus yriaepomgHOrO CKeleTa H
IIOJIOXKEHUSI KPATHOU CBSA3U B MOJIEKYJIE

AIIKUHOB. dusznyeckue CBOIICTBA
AJIKUHOB. XUMHUYECKHE CBOMCTBa (Ha
npumepe aIeTUIICHA): peakiu

IIPUCOETUHECHUS (rajoreHrpoBaHueE,

XapakTepu30BaTh aJKaHbl U YUKIOAIKAHYL TIO
COCTaBY, CTPOCHHIO U (PU3UYECKUM U
XUMHUYECKHM CBOMCTBaM, YCTaHABIIUBATh
MPUYUHHO- CJIEJICTBEHHBIC CBSI3U MEXKY
JAHHBIMU XapaKTePUCTUKAMH BElleCTBa.
0O0001aTh 3HAHUS U JETIaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHUH CBOMCTB B
TOMOJIOTUYECKOM PSTy aJIKaHOB.
[TporHo3upoBaTh BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKUX PEaKIMii Ha OCHOBE 3HAHUH O
TUIAX XUMUYECKOHN CBSI3HM B MOJIEKYJIaxX
pEeareHToOB M UX PEaKIIMOHHOW CIIOCOOHOCTH.
XapakTepu30BaTh MPOMBIIIJICHHbBIE U
1ab0paTOPHBIE CIIOCOOBI IMTOTYICHHS aJTKAHOB.
[TpuBOIUTH MpUMEPHI XUMUYECKUX PEaKLUH,
PACKpBIBAIOIINUX XapaKTEPHbIE CBONCTBA
AJIIKaHOB C ENbI0 UX UACHTU(DUKAIINY U
00BsicHEeHUs 001aCTH TPUMEHEHUS.
Hcnonb3oBath 3HaHUS O COCTaBE, CTPOCHUH U
XUMHUYECKUX CBOMCTBAX alIKaHOB JJIsi
0€30macHOr0 MPUMEHEHHS B TPAKTUUECKON
JESTEIIbHOCTH.

HaspiBath ajikeHbI U 110 TPUBHAIBHOM, U TIO
MEXIyHapOJAHONH HOMEHKIIAType. 3auChiBaTh
(bopMyJIIBI H30MEPOB U TOMOJIOTOB AJIKEHOB U
Ha3bIBaTh UX. Mooderuposams cmpoeHue
usyuaemvix ewecms. Onucoleames cmpoeHue
MoJeKyvl smuiera. Pa3nudaTe NOHITUS
«A30MEP» U «TOMOJIOT». XapaKTepru30BaTh
AJIKEHBI TI0 COCTaBY, CTPOCHHUIO U (PU3HUECKUM
1 XMMUYECKUM CBOWCTBAM, YCTaHABIIMBATh
MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKIY
JIAHHBIMU XapaKTePUCTUKAMU BEIECTBA.
Ilpocno3zuposams ceolicmea uzyuaemvix
gewiecms Ha OCHOBAHUU MEOPUU XUMUYECKO20
cmpoeHus opeanudeckux gewgecma. O06001IaTh
3HAHMS U JIeNIaTh BBIBOJIBI O 3aKOHOMEPHOCTSIX
M3MEHEHUHN CBOMCTB B TOMOJIOTUYECKOM Py
AJIKCHOB.

XapakTepu30BaTh TPOMBIIICHHBIE U
1abopaTOPHBIE CIIOCOOBI MOTYyUEHHUS aTKEHOB.
[IpuBOANTH IPUMEPHI XUMUYECKUX PEAKIUH,
PACKpBIBAIOIINX XapaKTEPHBIE CBONCTBA
AIKEHOB C IENbI0 UX UACHTU(DUKAINH U
00BsicHEHUS 00J1aCTH TIPUMEHEHUSI.
Hcnonb3oBath 3HaHUSL O COCTaBE, CTPOCHUH U
XUMHUYECKUX CBOMCTBAX AJIKEHOB JJIS
0€301MacHOT0 MPUMEHEHUS B MPAKTUYECKOM
nesaTenbHOCTH. OTBITHBIM ITyTEM JI0Ka3bIBaTh
HETpeAeNIbHBIA XapaKTep YIriIeBOJOPOIOB.

HaspiBaTh asnikagueHsl U 110 TPUBUAIBHOM,
U 110 MEXKIYHApPOJHON HOMEHKJIAType.




TUPUPOBAHUE, rUpaTanus,
THIPOTaJIOTEHUPOBAHUE) KaK CIOco0
MOJIyYeHUS TOJUMEPOB U JIPYTUX
MOJIE3HBIX MPOJIYKTOB, ropeHue
areTuiIeHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsi
CBapKu u pe3ku METaJJIOB,
JTUMEepU3aLIHs u TpUMEpPHU3ALIUS.
[Tonyuenue anerunena. Ilpumenenue
aleTUIICHA.

Apenbl. beH3051 Kak npeacTaBuTeb
apOMAaTUYECKHUX YTJIEBOIOPO/IOB.
CtpoeHnue MOJICKYJIbI OeHzorna.
®usnyeckue CBOHCTBA O€H30iIa W
Tonyoja.  XUMHUYECKHME  CBOMCTBA:
peakiu 3aMelieHusi B OEH30JIbHOM
KOJIbIIE (ranoreHupoBaHUE,
HUTPOBaHUE, AJKWIMPOBaHUE)  Kak
croco0 MOJTyYEHUS XUMUYECKUX
CpeacTB 3aIUTHI pacTeHuid,
npUcOeANHEHNs (TUIPUPOBAHME) KakK

JI0Ka3aTeJIbCTBO HEIpPeIeIbHOIO
xapakrepa OeH30I1a, peaxiuu
3aMelneHusT B OOKOBOM 1memu (Ha
npumepe TOJIyOJIa), rOpeHus,

OoKucieHus Toayona. llpumeHenue
OeH301a ¥ €r0 TOMOJIOTOB.
JemoncTpanun. 4. bpomupoBanue
rekcaHa Ha cBety. 5. ['opeHune MeraHna,
sTUieHa, aueruieHa. 6. OTHolueHue
MeTaHa, dTUJICHA, alleTUJIeHa U OeH30Ja
K pacTBopaM TIMepMaHTaHaTa Kaaus |
OopomHuoit Bojie. 7. I[lomyueHnue stusneHa
peakuueil  JeruaparalMu - 3TaHoIja,

alleTWIeHa — TUIPONIM30M KapOuaa
KaJIbIIHS.
JlaGopaTopHble ONBbITHI. 1.

CocraBiaeHHEe MOJCICH alIkaHOB. 2.
B3auMmozpeiicTBue ankanoB ¢ Opomom. 3.
CocraBiieHue MoOJeNe HemnpeaenbHbIX
YTJIEBOJIOPOIOB.
Konrtpoabnas padora Ne 1.
«YTIeBOAOPOABI».

3anuceiBaTh (GOPMYJIBI H30MEPOB U TOMOJIOIOB
aJIKaJIMCHOB U Ha3bIBaTh UX. XapaKTepU30BaTh
QJIKaJIUEHBI 110 COCTABY, CTPOCHUIO U
($U3NIECKUM ¥ XUMHUYECKUM CBOICTBaM,
yCTaHaBJIMBATh IPUYUHHO-CIIEZICTBEHHBIE CBSI3U
MEXly JaHHBIMH XapaKTEpUCTUKAMU BEIIECTBA.
[TpuBOANTE MpUMEPHI XUMUYECKUX PEAKIHM,
pacKpbIBAIOLUX XapaKTEpHbIE CBOICTBA
QJIKAIUCHOB C LENbI0 UX UICHTU(UKALUY U
00BsICHEHUS 00JIACTH IPUMEHEHUSI.
XapakTepHu30BaTh CBONCTBA U MOJIYYEHUE
Kay4yKa U pe3UHbI

Ha3piBaTh aJIKMHBI 110 TPUBUAIBHOM U 110
MEXIyHApOAHOW HOMEHKIIaType. 3aluChIBaTh
(bopMyIbl ©30MEPOB ¥ TOMOJIOTOB AJTKUHOB U
Ha3bIBaTh UX. Mooeruposamsv cmpoenue
uzyuaemvix eewgecms. Onucvleams cmpoenue
MOJeKyIbl ayemunena. XapakTepu3oBaTh
AJIKUHBI [10 COCTaBY, CTPOCHUIO U (PU3NUECKUM
Y XUMHYECKUM CBOMCTBAM, YCTaHABIUBATb
IIPUYMHHO-CJIEICTBEHHBIE CBA3U MEXKIY
JTAHHBIMM XapaKTepUCTUKAMHU BEIIEeCTBa.
IIpoenozuposams ceolicmea uzyiaemvix
eewecms Ha OCHOBAHUU MEOPUU XUMUYECKO20
cmpoenus opeanudeckux eewecms. O600IaATH
3HAHUSA U J€JIaTh BBIBOJBI O 3aKOHOMEPHOCTSIX
W3MEHEHUN CBOMCTB B TOMOJIOTHYECKOM PSY
AIKUHOB. XapaKTepHU30BaTh IPOMBILIICHHBIE U
nmabopaToOpHbBIE CIIOCOOBI MOTYyUYEHUS aTKHHOB.
[TpuBOIMTE NpUMEPBI XUMUYECKUX PEAKLIUH,
PacKpbIBAIOIIUX XapaKTepHbIE CBOICTBA
QJIKMHOB C LEJIbI0 UX UACHTUDHUKAIMY U
00BsicHEHUS 00J1aCTH IPUMEHEHUSI.
Hcnonp30BaTh 3HaHUSA O COCTAaBE, CTPOEHUU U
XUMHYECKHX CBOMCTBAX aJIKWHOB IS
0€301acHOro MPUMEHEHHSI B TPAKTUYECKOM
NesITeNIbHOCTH. ONBITHBIM ITYTEM JI0Ka3bIBAaTh
HENpEeeNbHbIN XapaKTep yriIeBOIOPOI0B.

OnepupoBarh MOHATHEM «apOMaTHYHOCTb.
Ha3zpiBaTh apeHsl 110 TPUBUAIBHOMU U 110
MeXIyHapOJAHON HOMEHKIIAType. 3aluChIBaTh
(opMyIIbI ©30MEPOB ¥ TOMOJIOTOB APEHOB U
Ha3bIBaTh UX. Onucwiéams cmpoenue MoieK) vl
benzona. XapakTepu3oBaTh OEH30J ¥ TOJIYOJI IO
COCTaBY, CTPOCHHIO U (PU3UIECKUM U
XMMHUYECKUM CBOMCTBaM, YCTaHABIINBATh
MIPUYHUHHO-CJIE/ICTBEHHBIE CBS3U MEXIY
JAHHBIMU XapaKTEPUCTUKaMH BEILIECTBA.
Hcnonb30BaTh 3HaHUS O COCTAaBE, CTPOSHUU U
XMMHUYECKUX CBOMCTBaxX O€H30J1a M TOIyOoJIa JUIs
0€3011aCHOr0 MPUMEHEHHSI B IPAKTUYECKOM
JIESITEIBHOCTH. XapaKTepU30BaTh




MIPOMBIIIJIEHHBIE CTIIOCOOBI MOTY4YEeHUS
apoMaTUYeCKUX yriaeBojgopoaos. Habnronats
JEMOHCTPHUPYEMbIE U CAMOCTOSTEIHLHO
MIPOBOAMMBIE OMBITHI. HabIroaaTh U OMUCHIBATH
XUMHUYECKHE PEAKIUU C IOMOIIBI0 POTHOTO
SI3BIKA U SI3BIKA XUMUH

[IpoBoaNTH pacueThl Ha HAXOXKICHUE
MOJIEKYJISIPHOM (hOPMYJIBI YTIIEBOIOPOIA TIO
MPOJYKTaM CTOPaHUs U [0 €r0 OTHOCUTEIbHON
MJIOTHOCTH U MAaCCOBBIM JIOJISIM DJIEMEHTOB,
BXOJIALINX B ero cocras. Mcnonabs3oBaTh
AJITOPUTMBI NIPY PEIICHHUH 33724

TEMA 3. KUCIOPOA- H
A30TCOIEPXAIIIUE
OPTAHUYECKUE
COEJUHEHUA

CnupTsl. Knaccudukanms,
HOMEHKJIaTypa, H30MEPHUs  CIHUPTOB.
['omonornyeckuit  psif  IpeenbHBIX
OJIHOATOMHBIX CINHUPTOB. MeTaHon u
ATaHOJ KaK MpeJICTaBUTENN
MpPEACIbHBIX OJHOATOMHBIX CITHPTOB.
®dusnyeckue CBOMCTBA CIIUPTOB.
XUMHYECKUEe CBOMCTBA (HA MpUMEpe
METaHOJa U 3TaHoJa): B3aUMOJeICTBHE
C HATPUEM KaK CIOCO0 YCTaHOBJICHUS
HaJU4Msl TUAPOKCOTPYIIIBI, PEaKlus ¢
raJioreHOBOJIOPOJIaMHA  KaK  CIoco0
MOJTyYEeHUS pacTBOpUTEIIEH,
Jeruaparanns Kak crnoco0 MOoJydeHHs
ATHIICHA, PEAKIUs TOPEHUS (CIIUPTHI KaK
TOIUITMBO), OKHUCJIEHHUE B aJbJICTH/I.
[lonyyeHnue MeTaHona U3 CUHTE3-Ta3a U
JTaHOJIa (6poxxenue TJTFOKO3BI,
ruApatanus  JTWIEHa,  IIEeJTOYHOU
TUAPOIN3 rajgoreHstana). [Ipumenenue
MeTaHoJIa u 3TaHoJjA.
DuU3HOIOTUYECKOE JIEUCTBUE METAaHOJa
¥ TaHOJIa HAa OPTraHU3M YeJIOBEKa.

OTUNICHIJIMKOJIb U TIULEPUH Kak
MIPEICTaBUTENH MpeaeTbHBIX
MHOT0AaTOMHBIX cnupToB. [lomyyenue
STUJICHTIIUKOJS OKUCIIEHWEM JTUJIeHA

BOJHBIM  PacTBOPOM  II€PMaHraHara
Kanus. duzngeckue CBOICTBaA
STUJICHTJIMKOJIS u TJIMLEPUHA.
XUMHYeCcKHe CBOMCTBA MHOTOATOMHBIX
CIIUPTOB:  pEaKUMU C  HaTpPHUEM,
rajoreHoBOI0POAaMHU, a30THOU
kuciorol. Hurpormmuepun wu  ero

paznoxenue. KauecTBeHHas peakiust Ha
MHOT'OATOMHBIC CIIUPTHI )41 €c
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HaspiBaTh cIUpTHI IO MEXKTYHAPOIHOMN
HOMEHKJIaType. 3anuchiBaTh (YOPMYJIbl CITUPTOB
Y Ha3bIBaTh UX.

KnaccugumupoBars ciupThl IO aTOMHOCTH.
XapakTepu3oBaTh CHUPTHI IO COCTABY,
CTPOCHUIO U (PU3MUECKUM CBOICTBaM,
YCTaHaBJIMBATh IPUYUHHO-CIICCTBEHHbIE CBA3U
MEXly JaHHBIMH XapaKTEpUCTHUKAMU BEIIECTBA.
0O06001maTh 3HaHUA U JeNaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB B
TOMOJIOTUYECKOM PSAY OJHOATOMHBIX CIIUPTOB.
Mooenuposams cmpoenue uzyuaemvlx euecma
XapakTepu3oBaTh COUPTHI IO COCTABY,
CTPOCHUIO U PUBNYECKUM U XUMUYECKUM
CBOMCTBAM, YCTaHABIMBATh IPUYUHHO-
CJIEJICTBEHHBIE CBSA3H MEKY JaHHBIMU
XapaKTepUCTHKaMH BEILIECTBA.
XapakTepu30BaTh MPOMBIIIJIEHHbBIE U
nabopaTopHbIe CIOCOOBI MOJTYYEHHSI CTUPTOB.
IIpuBOANTE IPUMEPHI XUMUYECKUX PEAKIUH,
PacKpbIBAOIIMX XapaKTEpHbIE CBOMCTBA
CIIUPTOB C LIENBI0 UX UJIEHTU(PUKALUU U
00BsICHEHUS 00JIACTH IPUMEHEHHS.
Hcnonp30BaTh 3HaHUSA O COCTABE, CTPOEHUU U
XUMHUYECKHX CBOMCTBAaX CIUPTOB JJIS
0€301acHOro MPUMEHEHHS B TPAKTUYECKOM
JIEATEIbHOCTH. JJeMOHCTPUPOBATH IOHNMAHHE
TOKCHUYECKOT0 JENCTBUS METAHOJIA U ATAHOJA
Ha opranu3m. HaGmonate 1eMoOHCTpUpyeMble U
CaMOCTOSITENIEHO MIPOBOJIUMBIE OIIBITHI.
Uccnenosats cBOKMCTBA OJHOATOMHBIX CIIUPTOB.

XapakTepru30BaTh TWIECHIJINKOIb U
TJIMIEPHH 10 COCTABY, CTPOCHUIO U
(bU3NUIECKUM 1 XUMHUYECKUM CBOICTBaM,
yCTaHaBJIMBATh NPUUYUHHO- CJIEICTBEHHbBIE
CBSI3U MEXIY JaHHBIMHU XapaKTePUCTUKAMU
BelecTBa. XapaKTEepHU30BaTh CIOCOOBI
NoJIyuyeHus dTuieHrnukosd. [TpuBoauts
MIPUMEPBI XUMUYECKUX PEAKLIUN,
pacKpbIBAIOLMX XapaKTEpHbIE CBOICTBA




OpUMEHEHHE  JUId  Paclo3HAaBaHUS
TJIMIEpUHA B COCTAaBE KOCMETHYECKUX
cpenctB. IlpakTuueckoe mnpuMeHEHHE
STUJICHIJIMKOJIS U TIULEPHHA.

®enos.  CTpoeHME  MOJEKYJIbI
¢denona. Puznueckue cBoicTBa (heHoa.
B3aumHoe BiHsiHHE aTOMOB B MOJIEKYJIE

¢enoma.  Xumuyeckue  CBOICTBa:
B3aUMO/ICHCTBHE C HaTpUeM,
TUAPOKCUAOM HaTpus, O6pomom,

pa30aBlIeHHONW  a30THOM  KHCIIOTOM.
KavectBennsle peakinuu Ha (EHOIN.
[Ipumenenune ¢enona. TOKCHYHOCTH
denomna.

AJIberuabl u KeTOHBI.
KapOoHnunbHas U anbaeruaHas TPyIIbI.
Homenknarypa anbaeruioB 1 KETOHOB.
Mertananp (hopManbaerua) U dTaHAIb
(aueranbaerua) Kak —IpeACcTaBUTENH
MpeebHBIX allbJETUI0B. AIIETOH Kak
[IPEJICTaBUTENIb KETOHOB. Du3nueckue
CBOMCTBa aJbJETUAOB M  KETOHOB.
XuMuyeckue  cBOMCTBa  (peakius

OKHCIICHUS B KUCIIOTY u
BOCCTaHOBJICHUS B CIUPT).
KauecTBeHHBIE peakuun Ha
albIETUIHYIO rpymIry (peakuus
«cepedpsHOro 3epKajan,

B3aMMOJICHCTBHE C THIPOKCHIIOM MEIH
(I)) m wux  §OpuMeHeHue I
O0OHapyXCHHSI TIPEJICITBHBIX aTbJCTHUIIOB
B TPOMBIIUICHHBIX CTOYHBIX BOJAaX.
ToKCHMYHOCTh anbaeruI0B. [lomydeHue
anbJIeTHI0B U KEeTOHOB. [IpumeHeHme
dbopmanpieruga, — amneTaibaeruga M
areToHa.

KapooHnoBbie KHCJIOTHI.
Kapb6okcunphas rpymmna.
Homenkmarypa OJTHOOCHOBHBIX
KapOOHOBBIX  KUCHOT. Dusuveckue
CBOWCTBa KapOOHOBBIX KHCJIOT.
MypaBbHHAsS U YKCYCHasi KHCIOTHI KaK
MIPEJICTAaBUTEIIN peIeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[IpencraBnerne 00 apoMaTHYECKHUX

(OeHzoitHas), HEenpeIeTbHBIX
(axpuioBasi, OJICMHOBAS ),
TUKapOOHOBBIX (mmaBeneBas),
TUIPOKCUKAapOOHOBBIX (MonoyHas,

JUMOHHAs1) M BBICIIUX KapOOHOBBIX
(manbMHUTHMHOBAasE M CTEapUHOBAs,
ojlenHoBas)  Kucinorax. llomydyenue

STUJICHTJIMKOJIS U TNIMLIEPUHA C LENbI0 UX
uacHTH(GHUKAINY 1 00BICHEHUS 001aCcTH
npuMeHeHus. Mcnonb30BaTh 3HAHUS O COCTaBE,
CTPOCHUH M XUMHUYECKHX CBOMCTBAX
ATUJICHTJIMKOJIS U TIHLIEpUHA JJ1sl 0€3011acHOTO
MPUMEHEHHUS B IPAKTUIECKON JACSITEITLHOCTH.
[IpoBOAUTH KaueCTBEHHBIEC PEAKIIUU HA
MHOTOQTOMHBIEC CITUPTHIL. [[POBOIUTE OMBITHI TIO
pacrno3HaBaHUIO TJIUIEpPUHA B COCTaBe
MUIEBBIX MPOJTYKTOB M KOCMETUYECKUX
CPEJICTB.

Uccnenosars CBOKMCTBA MHOTOATOMHBIX
cnuptoB. HabmtonaTh eMoHCTpUpyeMble U
CaMOCTOSITEIIEHO TIPOBOIUMBIC OTIBITHI.

XapakTepu3oBath (DEHOI MO COCTaBY,
CTPOCHUIO M (PU3UICCKUM U XUMHYICCKHM
CBOIICTBaM, yCTaHABIMBATH IPHUUYUHHO-
CJICJICTBEHHBIC CBS3U MEKY JTaHHBIMU
XapaKTepUCTHUKaMU BemiecTsa. [[puBoauTh
MPUMEPBl XUMHUYECKHUX PEaKIIHid,
PaCKpBIBAIOIIUX XapaKTEPHBIC CBOMCTBA
deHona ¢ 1enbo X UACHTH(PUKAIUT U
00BsicHeHUs 001aCTH TPUMEHEHUS.
Hcnonp30BaTh 3HaHUS O COCTAaBE, CTPOSHUU U
XUMHUYECKHUX CBOMCTBaxX ()eHOJIa st
0€30MMacHOr0 MPUMEHEHHS B MPAKTUYECKOM
nesTeIbHOCTH. Ha0ro1aTh 1eMOHCTpUPYEMbIC
onbIThl. Habmo1aTh Ka4eCTBEHHYIO PEaKIIHIO
Ha (QeHoI.

HasbiBaTh anbaeruibl 1 KETOHBI O
MEX1yHapOJAHON HOMEHKJIaType. 3aluchiBaTh
(bopMyITbI H30MEPOB U TOMOJIOTOB AJTb/ICTHI0B
Y KETOHOB, Ha3bIBaTh UX. XapaKTEPH30BATh
aNbJIETU/IBI K KETOHBI [0 COCTaBY, CTPOSHUIO U
(U3HYECKUM U XUMHUYSCKUM CBOMCTBAM,
yCTaHaBIMBATh MPUUYUHHO- CJICICTBEHHBIC
CBSI3M MKy JAaHHBIMU XapaKTEPHUCTUKAMH
BeriecTBa. O000IIATh 3HAHUS U J€NIaTh BBIBOIBI
0 3aKOHOMEPHOCTSAX U3MEHEHUI CBOWCTB B
TOMOJIOTHUECKOM PSY albICTHUIOB U KETOHOB.
XapakTepru30BaTh MPOMBIIIJICHHBIC U
1abopaTOpHBIE CIIOCOOBI MOTYYECHHUS
QJTBJICTHJIOB ¥ KETOHOB. [IpUBOIUTH MPUMEPHI
XUMHUYECKUX PEaKIIHid, PACKPHIBAIOIINX
XapaKTepHBbIC CBOMCTBA aJTbJICTU/IOB ¥ KETOHOB
C IeNBI0 UX UICHTU(DUKAUY U O0BSICHEHUS
obnactu npuMeHeHus. Vcroib30BaTh 3HAHUS O
COCTaBe, CTPOCHUH M XUMHYECKHX CBOMCTBAX
aIbJAETUA0B U KETOHOB JJIS1 0€30IMaCHOTO
MPUMEHEHHUS B TPAKTUIECKON JCSITEITLHOCTH.

HasbiBaTh KapOOHOBBIE KHUCIOTHI 110
MEXIYHAPOAHOU HOMEHKIIATYPE.




KapOOHOBBIX  KHUCIOT  (OKHUCIICHUE
albJIeTU/I0B, IEPBUYHBIX  CHUPTOB,
romoJioroB Oenzona). Crnenududeckue
CIOCOOBI TOJY4YEHHs] MYpPaBbUHOM H
YKCYCHOM KHUCJIOT. XUMUYECKue
cBOiicTBa (Ha HpUMEpPE YKCYCHOU
KHUCIIOTBI): peakuuu C MeTalljlaMH,
OCHOBHBIMM OKCHJIAMH, OCHOBaHUSIMHU U
COJISIMM KaK MOJTBEPKICHUE CXO/ICTBA C
HEOPraHUYECKUMU KUCIIOTaAMU, PEAKIIHS
sTepudUKaKi Kak Crocod MOTydeHHUs
CJIO’KHBIX 3()UPOB, FAIOTEHUPOBAHUE T10
0-YIJIEPOJIHOMY aTOMY.

IIpuMeHeHne MypaBbUHOM, YKCYCHOU U
OCH30MHOM KUCIIOT.

Caoxuble 3¢upbl.  CioxHbIe
a¢upbl KaK MPOAYKTHl B3aUMOJCHCTBHS
KapOOHOBBIX KHCJIOT CO CHUPTaMH.
Homenknarypa  cIOXHBIX  3(QUPOB.
['upponus CJIOKHBIX 3¢upoB.
[IpumeHeHrne CIOXHBIX 3(QHUpPOB B
MEJUIIMHE, THIIEBOH U TapproMepHOr
IPOMBIIUIEHHOCTH, B IOJIYYEHHUH
MOJIMMEPHBIX MAaTEpUaJIOB.

Kupbl. JKupel kak  CIOXKHBIE
3pupel  MIMHIEpUHA M BBICIIUX
KapOOHOBBIX KUCIOT. PacTuTenbHble U
JKUBOTHBIE JKUPBI, UX COCTAB, PA3INUNE
B CBOMCTBax. I'maporeHnsanus Xupos,
COCTOSIIIMX U3 OCTaTKOB HENPEIEIbHBIX
KucaoT. Pacro3HaBaHue pacTUTENbHBIX
KUPOB Ha OCHOBaHUU ux
HEeNpeaeNbHOro xapakrepa. [ uaponus
WIA OMBUIEHHE XHPOB KaK CIoOco0
IIPOMBILUIEHHOTO  TIOJIYYEHHsSI  COJIEH
BBICILINX KapOOHOBBIX KHCJIOT.
IIpumeneHnne xupoB. OYHKIUU KUPOB
B Opranusme. MplId Kak COJIM BBICIINX

KapOOHOBBIX KHUCJIOT. Mortomme
CBOICTBA MbLIA.
YriaeBoasl. Knaccudukanus

yraeBooB. Haxoxxenue yriie BOoAoB B
npupone. DOyHKIUU YIJIEBOJIOB B
pacTUTEIbHBIX U KUBOTHBIX
opranusmax. ®orocuntes. [ roko3a kak
IIPEJICTaBUTEIND MOHOCaXapHua0B.
®usznyeckue - CBOWCTBA  IUIFOKO3BI.
I'mroko3a KaK aJIbJIETUIOCTIUPT:
peakuuu ¢ ruapokcugoM meau (1) u
aMMHUa4YHbIM pacTBOpomM OKCHJIa
cepebpa (I). bBpokeHue TIIFOKO3BI

XapakTepu30BaTh KApOOHOBbIE KHCIOTHI MO
COCTaBy, CTPOCHUIO M (PU3NYECKUM CBOMCTBAM,
yCTaHaBIIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U
MEXy JaHHBIMU XapaKTePUCTUKAMU BEIIECTBA.
0O06001maTh 3HaHUA U JeNaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB B
TOMOJIOTUYECKOM Py KapOOHOBBIX KUCIOT.
MozenupoBaTh CTPOCHHE U3y4aeMbIX BEIIECTB
XapakTepu30BaTh KApOOHOBBIE KHCIOTHI IO
COCTaBY, CTPOCHHUIO, (PH3UYECKUM U
XUMHUYECKUM CBOMCTBAM, YCTaHABJIMBATh
NPUYHHHO- CJICJCTBEHHBIE CBSI3U MEXKIY
JAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA.
XapakTepu30BaTh MPOMBIIUICHHBIC U
1ab0opaToOpHbIE CIIOCOOBI MOTYYCHUS
KapOOHOBBIX KHCIIOT.

[TpuBOIUTH MpUMEPHI XUMUYECKUX PEaKIUH,
PaCKPBIBAIONINX XapaKTepHbIE CBOHCTBA
KapOOHOBBIX KUCIIOT C LEITBI0 HX
UIeHTU(DHUKAIIMY U OOBSICHEHHS 00J1aCTH
npuMeHeHus. Mcronb30BaTh 3HaHUS O COCTaBe,
CTPOCHUH M XMMHYECKHX CBOMCTBAX
KapOOHOBBIX KUCIIOT 151 6€3011aCHOTO
MPUMEHEHHUS B IPAKTUYECKON JEeSTEIbHOCTH.
[TpoBOIUTH OMBITHI IO PACTIO3HABAHUIO
YKCYCHOU KHCIJIOTBI B COCTaBE MHILEBBIX
IPOJIYKTOB

U KOCMeTHUYecKuX cpeacTs. MccnenoBarsb
CBOICTBA KapOOHOBBIX KHCJIOT.

HaszbiBaTh crioxxHbIe 2QUPHI 10
MEXIYHAPOJAHOW HOMEHKIIATYPE.
XapakTepHu30BaTh CI0KHBIE 3(PUPHI IO COCTABY,
CTPOCHUIO U PU3HUUECKUM U XUMUIECKUM
CBOIICTBaM, yCTaHABIMBATh IPHUYNHHO-
CJICZICTBEHHBIE CBSI3U MEKIY NaHHBIMHU
XapaKTepUCTHKaMU BeliecTBa. [[puBoauTh
MPUMEPHI XUMHUYCCKHUX PEaKIIHA,
PaCKpBIBAIOIIUX XapaKTePHBIE CBOMCTBA
CJIO’KHBIX 3(PHPOB C 1ETBI0 UX UACHTUDUKAIIIT
U 00bACHEHHs 007aCTH PUMEHEHUSI.
HabnromaTs caMOCTOSITETHHO TIPOBOIMEIE
OTIBITHI.

XapakTepru3oBaTh OCOOEHHOCTH CBOMCTB
KUPOB Ha OCHOBE UX CTPOCHHSI.
XapakTepu30BaTh 00J1aCTH IPUMEHEHHSI )KUPOB
U UX OMOJIOTHYECKYIO poJjb. [IpOBOIUTH ONBITHI
10 PACMO3HABAHUIO HETIPEIETbHBIX KHPOB B
COCTaBe IMUIIEBHIX TPOAYKTOB U
KOCMETHYECKHUX CPEJICTB

KnaccuduupoBats yrieBoasl.
XapakTepu30BaTh YIiIeBObI 10 COCTaBY,
CTPOCHUIO U (PU3HMUECKUM U XUMUYECKUM




(MOJIOYHOKHCIIOE " CITUPTOBOE).
3HaueHue U MIPUMEHEHHE [JIFOKO3BI.
Caxapo3za. Caxapoza Kak
IIPEJICTaBUTEIND JcaxapuioB.
I'mpponus  caxapos3el. CBoiicTBa U
IIPUMEHEHHE Caxapo3bl.
MMosmcaxapuabl. Kpaxmann,
L[EJUTI0JI03a U IJINKOT'€H KaK
MIPEACTABUTENHN MOJINCAXAPHUOB.
Kpaxman, memntono3a U IIMKOTeH Kak
OuooruuecKue MIOJIUMEPBHI, 170:¢
crpoeHue.  XUMHUYECKHME  CBOMCTBA
Kpaxmajia M LeJUII0JI03bl (TUIPOIIH3,
KaueCTBEHHAasl peaklMst C HOJOM Ha
KpaxMajl M €€ [pPUMEHEHHE s
OoOHapyXeHHsI KpaxMmaia B IMPOAYKTax
MUTAHUS). [Ipumenenue u
Ouosoruyeckas poJib NoJucaxapHaoB.
Amunbl. CTpoeHHE U CBOMCTBa
aMUHOB. AMMHBI KakK OpraHUYecKue
ocHOoBaHUs. OCOOEHHOCTH aHWIMHA U
ero XUMUYECKHE CBOICTBA
(B3auMOJIEHiCTBUE C COJITHOM KHCIOTOM
u OpomHOM Bozoi). Peakuust ropeHus
aMHHOB. [Tonyuenue aMHHOB.
ITony4yenue anunuHa o peakuuu H. H.
3unuHa. [IpuMeHeHne aM1HOB.
AMHUHOKHCJIOTBI. CocraB u
HOMEHKJIaTypa aMUHOKHUCIIOT. ['nuuuH,
aJaHWH, BA&JIMH, LUCTEUH, CEpPUH U
(deHmnanaHUH  Kak  [peICTaBUTENH
MPUPOJHBIX AMUHOKHUCHOT. PU3ndeckue

CBOMCTBaA aMMHOKHUCIIOT.
AMUHOKUCIOTHI ~ Kak  aMmdoTepHbie
OpPraHUYECKHE COCTMHEHMUS
(B3amMoJielicTBHE ¢  MIeNoYaMu |
KHCIIOTaMHU ). ITentuanas CBSI3b.
O6pasoBaHue MOJIUNEITHIOB.

OGHapyxeHue O€ITKOB C TOMOIIBIO
KaueCTBEHHBIX (IIBETHBIX) pPEaKIUH.
buonorunueckoe 3HA4YEHUE
a-aMUHOKUCIOT. OOnacTu MpUMEHEHHUS
AMUHOKHCIIOT.

beakn KaK NPUPOIHDbIE
OumonosmMmepbl. CocTaB M CTpOEHUE
O6enxoB.  IlepBuunas,  BTOpHUHasd,

TPETUYHAsI M YETBEPTHYHAS CTPYKTYPHI
Oenka. XMMHUECKUE CBOICTBA OEJKOB:
THIPONH3, JeHATypalus, TOpEHHE.
buonornueckue  ¢yHKuMHM ~ OEIKOB.
[lpeBpamenuss  GenkoB  MUIIM B
OpraHu3Me.

CBOIICTBaM, yCTaHABIMBATh IPUUYUHHO-
CJIEJICTBEHHBIC CBS3U MEXKIY JaHHBIMU
XapaKTepucTUKaMu BemiecTsa. [IpuBoauTh
MPUMEPBl XUMHUYECKHUX PEaKIIHA,
PacKpbIBAIOLIUX XapaKTepHbIE CBOMCTBA
YIJIEBOOB C LIENbI0 UX HACHTU(DUKALIUHN U
00BSICHEHUST 00J1aCTH TPUMECHEHUSI.
XapakTepu30BaTh CBONCTBA IITFOKO3BI KaK
BEIIIECTBA C JBOMCTBEHHOU (DYHKIIMEH
(ampperunocnupTa). XapakTepu3oBaTh
OMOJIOTHYECKYIO pOJib YIiieBoaoB. [IpoBoauTh
OTIBITHI IO PACTIO3HABAHUIO TIFOKO3BI B COCTABE
MUIIEBBIX MPOJTYKTOB U KOCMETHYECKHX
cpencts. MccnenoBaTh CBOMCTBA IITIOKO3BI.
[TpoBOAUTH KaueCTBEHHBIEC PEAKIIUU HA
rioko3y. Habmonats u onuckIBaTh
XUMHUYECKHE PEAKIINH C TOMOIIBIO POIHOTO
s3bIKa U s3bIKa XuMuu. CoOMroaTh IpaBuiIa u
[10JIb30BAThCS IpHEMaMU Oe30macHON paboThI
npu paboTe ¢ XUMHUYECKUMHU BELIECTBAMH U
71a00paTOPHBIM 000PYI0BaHHEM
[TpuBOIUTH MpUMEPHI XUMUYECKUX PEAKLIUH,
PaCKpPHIBAIOIIUX XapaKTEPHBIC CBOMCTBA
YIJIEBOJIOB C LIENBI0 UX UISHTU(DUKALUN U
00BsicHeHUs 001aCTH IPUMEHEHUS.
[TpoBOAKTH OMBITHI 1O PACIIO3HABAHUIO
Kpaxmalia B COCTaBe MUIIEBHIX MPOTYKTOB U
KOCMETHYECKHX cpeacTB. Habmroarh
JIEMOHCTpHpYeMbIe onbIThl. HabmonaTe u
OMHCHIBATh XUMUYECKUE PEAKIIUU C TTOMOIIBIO
POJTHOTO SI3bIKA W SI3BIKA XUMHUH
XapakTepru30BaTh aMUHBI IO COCTABY,
CTPOCHUIO U PU3NICCKUM H XUMHUICCKHM
CBOICTBaM, yCTaHaBIUBATh MPUYNHHO-
CJICJICTBEHHBIC CBSI3U MEKY JTaHHBIMHU
XapaKTepUCTHKaMU BeliecTBa. [[puBoauTh
MPUMEPHI XUMHUYCCKHUX PEaKIIHA,
PaCKpBIBAIOIIUX XapaKTePHBIE CBOMCTBA
aMHUHOB C TEJIBI0 00BSICHEHUS 00J1acTH
MPUMEHEHHUS. XapaKTepru30BaTh CIIOCOObI
noyrydeHus: amuHoB. HaOmronaTh
JEMOHCTpHpYyeMble onbIThl. HabmonaTe u
OTMCHIBATH XUMHUYECKUE PEAKIIHH C TIOMOIIIHIO
POJTHOTO SI3bIKA U S3bIKA XUMHUH
XapakTepHu30BaTh aMUHOKHUCIIOTHI IO COCTARBY,
CTPOCHUIO U PUBNIECKUM U XUMUYECKIM
CBOMCTBaM, YCTaHABIIMBATh IPHYNHHO-
CJIEICTBEHHBIC CBS3U MEXKIY JaHHBIMU
XapaKTepUCTHUKAaMU BeriecTBa. [[puBoIUTH
MPUMEPBhI XUMHUYECKHUX PEaKIIHiA,
PacKpbHIBAIOIIUX XapaKTepHbIE CBOICTBA




NnenTnduxkanuss OpraHuvecKux
coeJMHEeHUH. ['eHernuyeckas CBA3b
MeXAy  Kjlaccamu OpraHUYeCKUX
COEMHEHUM. Tumel  XUMHYECKHX
peakuii B OpraHu4eCKON XMMHUU.

demoncTpauuu. 8. Oxucienue
sTaHosa B anpaeruna. 9. KauectBeHHsble
peaxKuy Ha MHOroaToMHbIe criupThl. 10.
PactBopuMocTh (heHona B Boae mpu
OObIYHOM  TemmepaType U IIpH
HarpeBanuu. 11. [Tonyuenue denomnsra

Hatpusi. 12. Ocaxzaenue ¢eHona U3
pactBopa  (eHONATA HATPUSA  TIOA
JNEUCTBUEM  yIJIeKHMCIoro rasza. 13.

KauectBennsie peaknuu Ha (eHon. 14.
Peakuus «cepeOpsiHoro 3epkana». 15.
OxkucneHue TIIOKO3bl  TUIPOKCHIOM
meau (II). 16. KauectBennasi peakiusi
Ha Kpaxmain. 17. Peakuus anuiuHa c
opomuori  Bomou. 18. Kosrekmus
aMuHOKHCIIOT. 19.  JlokazaTeabCTBO
HaMU4Yusl (QPYHKIMOHAIBHBIX TPYII B
pacTBopax AMUHOKHCIIOT. 20.
PactBopenue u ocaxacHue 0eiakoB. 21.
L{BeTHble peakiuu 6enkoB. 22. ['openue
NTUYBETO Mepa U MIEPCTAHON HUTH.
JlabopaTopHusbie onbIThI. 4. CBOlicTBa
STUJIOBOTO CIIHMPTA.
5. CaoiictBa rnuiepuna. 6. CpoiicTBa
YKCYCHOM KHCIIOTHI.
7. CBoiicTBa OEH30MHON KHCIOTHI. 8.
I'mpponns acupuHa.
9. CpoiictBa rmtoko3bl. 10. IIBeTHbIe
peakiuu OeNKOB.

Konrposabnass pabGora Ne 2.
«Kucnopon- u a30TCOJIepIKaILUE
OpraHUYECKHE BEILIECTBAY.

AMUHOKHCIIOT C LIEJIbI0 UX UACHTHU(PUKAIIUN U
00BsICHEHUS 00JIACTH TPUMEHEHHSI.

XapakTepru30BaTh aMUHOKHUCIIOTHI KaKk
aM(pOTepHBbIC OPraHNYECKHE COCTUHCHUSI.
XapakTepu30BaTh OMOJIOTHYECKYIO POJIb
aMUHOKUCIIOT. HaOmroaars 1eMOHCTpUpyeMEbIe
onbITel. Habmo1aTh 1 ONMCHIBaTH XUMUYECKHE
PEaKIU C IIOMOIIBIO POTHOTO SI3BIKA U SI3BIKA
XUMHUHI

XapakTepu3oBaTh OCJIKM KaK MOJUTICITUIBL.
Hcnonb30BaTh 3HaHUS O CTPOCHUU U
BXHEHIIINX XUMHUYECKUX CBOMCTBaX OCIIKOB.
Xapaktepu3oBaTh (YHKIIHH, 00JIaCTH
IPUMCHCHHUS
OeNKOB U X OMOJIOTHYECKYIO poib. [I[poBoaUTH
KaueCTBCHHBIC peakiuu Ha Oenku. [IpoBoauTh
OTIBITHI [0 PACIIO3HABAHUIO OEITKOB B COCTaBe
MUIICBBIX MPOJTYKTOB M KOCMETHYCCKUX
cpenctB. Habmronath 1eMOHCTpUpYEMbIE U
CaMOCTOSITENIbHO MPOBOIUMBIE OTBITHI.
Habimo1aTh ¥ ONUCHIBATD XUMHUYECKHE PEAKITUN
C TIOMOIIIBIO POJIHOTO SI3bIKA U SA3bIKA XUMUH.
JleMOHCTpHpOBaTh 3HAHKE MTPABUIT OE30TIACHOTO
oOpallleHus ¢ eIKUMH, TOPIOYNMH U
TOKCUYHBIMHU BEIICCTBAMH, CPEIICTBAMU
OBITOBOM XMMHH.

CocCTaBJIATh MOJICKYJISIPHBIC H CTPYKTYPHBIE
(dbopMyIbl OpraHUYECKHX BEIIECTB KaK
HOCHTEJCH HH(pOpPMAIK O CTPOCHUH BEIICCTBA,
€ro CBOWMCTBAX M MPUHAATEKHOCTH K
OTIpe/ICIEHHOMY KJIacCy COSIMHCHHIMA.
OnuceIBaTh TEHETUUECKUE CBSA3H MEXKIY
W3YYCHHBIMH KJIaCCaMU OPTaHHYECKUX
COEIMHEHUN.

Yemanasnueams cenemuueckyio cés3b meoncoy
KAAccamu OpeanuyecKux eeuwecms 0s
000CHOBAHUS NPUHYUNUATILHOL 803MOHCHOCU
NOYYEHUs. OP2AHUYECKUX COeOUHEHUL
3a0aHHO20 COCMABA U CMPOEHUs.

TEMA 3.

BBICOKOMOJIEKYJIAPHBIE

BEIIECTBA

[TonsiTve 0 monumepax.
Makpomorekyia, CTpyKTYpHOE 3BEHO,
CTEeNeHb MMOJIUMEPU3aLIUU, MOHOMED.
["oMomnonarMepsl U COTTOTUMEPHI.
[Tonmumepu3anus 1 MOJTUKOHIEHC AL
KaK METO/IbI TIOJyUYEHHsI TOJIHUMEPOB.
CoBpeMeHHBIE ITOJIMMEPHBIE
Marepuaisl. Ilnactmaccel
(MONMMATUIIEH, TOJIMIIPOIUIIEH,
MOJINCTUPOJI, TOJTUBUHUIXIIOPHI,
noaudTUiIeHTepedTanar). Bogokna

qyaca

OnepupoBaTh MOHATHUAMH «MOHOMEDPY,
«TIOJINMEDP », «COMOIUMEP», «CTPYKTYPHOE
3BEHOY,

«CTENEeHb MOTUMEPU3ALNNY, «IIOJIUMEPH3AIIU
», «IOJIMKOHJIEHCALM». XapaKTepru30BaTh
peakuyy MOJIUMEPU3ALNH U ITOJTUKOHIEHCAUN
KaK CrIocoObI MOJTyYeHHS
BBICOKOMOJIEKYJISIPHBIX COE€UHEHNN
XapakTepu30BaTh CBOMCTBA U3YYEHHBIX
MIOJIMMEPHBIX MaTepruanoB. ONUCHIBaTh
CBOWCTBA, CIIOCOOBI MOJTyYEHHs U TPUMEHEHUS
U3YYEHHBIX [TOJIMMEPHBIX MATEPHUAIIOB.
IIpuBOAUTE IPUMEPBI IPAKTUYECKOTO




IIPUPOJHBIE, NCKYCCTBEHHBIE
(arreTaTHOE BOJIOKHO) U CUHTETUYECKHE
(xanpoH, HalJIOH, JIaBCaH).
OnactoMmepsl. Kayuyk npupoiHslii u
CHUHTETHYECKUI. Bynkanuzanus
Kayuyka. Pe3una u 560HHT.

Hemoncrpaumu. 23. Kosneknuu
MJIaCTMAcCC, 3JaCTOMEPOB, BOJIOKOH. 24.
['openue nemnynouna.

JlabopaTopubie  ombIThbl. 11
OTHOLIEHNE CUHTETUYECKUX BOJIOKOH K
pacTBOpaM KUCIIOT U LIETOYECH.

IIpakTuyeckas padora Ne 1 (10
kJ1ace). PacriozHaBanue miactmacce.

IpakTnyeckas padora Ne 2 (10
KJjacc). PacriozHaBaHue BOJIOKOH.

UCTIOJIB30BaHUST BBICOKOMOJIEKYJIISIPHBIX
coeanHeHui: mactMacc. Habmonare
JIEMOHCTPUPYEMBIC U CAMOCTOSITEIILHO
MIPOBOAMMBIE OMBITHI. HabmroaaTh U OMKUCHIBATH
XUMHYECKHE PEAKIUU C IIOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMHH. [IeMOHCTpHUPOBATH
3HaHWE MPaBHJI 0€301MacCHOT0 0OpaICHHS C
€IKUMU, TOPIOYUMU H TOKCUIHBIMU
BEIIECTBAMH, CPEACTBAMHU OBITOBOW XHMMHUHU.
Co0uro1aTh IPaBUIIA U TTOJTH30BATHCS
npueMaMu 0e301acHOi paboThI pu padboTe ¢
XUMHYECKUMHU BEUIECTBAMH U J1a00PaTOPHBIM
obopynoBanuem [IpoBoaUTE XUMUYECKUI
9KCIIEPUMEHT IO PACTIO3HABAHUIO TIACTMACC.
HaOnroath ¥ ONKMCHIBATE CAMOCTOSTEIILHO
MIPOBOIMIMBIE OIBITHI C IIOMOIIBIO POTHOTO
S3bIKA M SI3bIKA XUMHH. J[eMOHCTPUPOBATH
3HAHWE TIPABHJI O€30MACHOTO OOPAIICHUS C
SIKUMU, TOPIOYUMU H TOKCUIHBIMU
BEIIIECTBAMH, CPEACTBAMHU OBITOBOW XHMUHU.
Co0uro1aTh TIPaBHJIA M TTOJTH30BATHCS
npueMaMu 0e301macHoi paboThI TPU paboTE C
XUMHUYECKHMH BEIIECTBAMU U JIJAOOPATOPHBIM
000opynoBaHEM

TEMA 1. BEHIECTBO

Crpoenue BemecTBa. Bakuelimue
MOHATHS XUMHHU:

aTom, MOJIEKYJIa, OTHOCHTEJIbHAS
aToMHas Macca, OTHOCHUTEJIbHAS
MOJIEKYJIIpHas ~ Macca, KOJHMYECTBO
BEII[ECTBA, MOJISIPHAsI Macca BEIIeCTBa.
[Ipoctbie ¥  CIOXHBIE  BEIIECTBA.
Mertannsl u HEMETAaJJbl.
Heopranuueckne ©u  opraHudeckue

BellleCTBa. BelecTBa MoJIEKyIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI.

CoBpeMeHHass MOJEIb CTPOECHHS
aromMa. fAapo  aroma. IIpoToHBI
HeiiTpoHsl. N3oTombI. AToMHas
opoburanb. S-, p-, d-, f-opOuramu.
CtpoeHue OSIEKTPOHHBIX  00OJIOYEK
aToMa. ODJEKTpPOHHAs KOHQUTYpaIus
atoma. OcHOBHOE U BO30YXJIEHHOE
cocrossHue aromoB. Kiaccuduxarms
XUMHUYECKHX  dJeMeHToB  (S-,  p-,
d-anemenTthbl). OCOOCHHOCTH CTPOCHHS
DHEPTreTUYECKNX  YPOBHEM  aTOMOB
d-a;iemeHTOB.

[Tepnonnueckas cucrema
XUMHYECKHX  aneMmeHtoB . .

MenneneeBa. [lepnoguueckuii 3axon /1.

yacoB

HazbiBaTh 1 OOBICHATH IPUYUHBI
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIINX
MIpPeJICTaBICHU 00 UX COCTaBE M CTPOCHUHU.
O00011aTh TTOHSATHUS «aTOMY, KMOJIEKYIIa,
«BelecTBo» OO0buams NOHAMUSL «KMACCOBOE
YUCTI0», KOMHOCUMENIbHASL AMOMHAS MACCAY,
«OMHOCUMENbHASL MOLEKYIAPHASL MACCAY.
IIposooums pacuemvl no XumMuueckum
dopmynam. Paccuumuleams maccossvie u
MOJIbHbIE 00U INEMEHMO8 8 XUMUYECKOM
coeounenuy O000IIATh HOHATUS «XUMHUUYECKUN
AIIEMEHT», «IIOPSAKOBBIA HOMEPY», «HA30TOI,
«QIEKTPOHHAST 0007I0UYKAY, «IJIEKTPOHHBIH
CIIO», «ITIEKTPOHHAsI OpPOUTAIIBY, «S-
opouTaNby, «p-0poOUTaITh », «d-0pOUTAIIBY.
OnuceIBaTh AMEKTPOHHOE CTPOCHHE aTOMa C
MTOMOIIIBIO AJIEKTPOHHON KOH(PUTYpaITUH.
CpaBHUBATH DJIEKTPOHHOE CTPOCHHUE ATOMOB
MaJTBIX W OOJIBIIMX TIEPHOIOB
JleMOHCTpHpOBaTh MOHUMAHUE (PUINIECKOTO
cMmbicna [lepuoanueckoro 3akona Jl. U.
MenneneeBa. Ha ocHoBe Ilepuoanueckoro
3aKO0HA OOBSCHATH 3aBUCHUMOCThH CBONCTB
XUMHUYECKUX IJIEMEHTOB U 00pa30BaHHBIX UMH
BEIIIECTB OT DJIEKTPOHHOTO CTPOCHHS aTOMOB.

XapakrepusoBath [lepuonnueckyro cucreMmy
xumMuueckux aymemeHToB  J[. . MenaeneeBa
KaK rpauieckoe 0ToOpakxeHue




N. MenneneeBa. @U3NYECKUI CMBICIT
Ilepuonnueckoro  3axonma JI. M.
Meuneneesa. [Tpuuunb u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB
9JIEMEHTOB M MX COCIUHEHHH (BBICIINX
OKCHJIOB M 'MJIPOKCHJIOB) IO NIEpUOAAM
u rpynnam [lepuoguueckoil cucTeMbl
(Ha mpuMepe  IEMEHTOB  MaJlbIX
MEPHUOOB U TJIABHBIX MOJTPYIII).
DNeKTPOOTPULIATEIbHOCTh.  THIIbI
XUMHUYECKONH  CBSI3U  (KOBaJIeHTHas,
MOHHas1, MeTajindeckas). KoaneHTHast
CBA3b (HEMOJsIpHAsT ©  TOJISIpHAs).
OOMEeHHBII U JIOHOPHO-aKLIENITOPHBIN
MEXaHHU3Mbl 00Pa30BaHUs KOBAICHTHOM
cBsa3u. VMoHHast CBS3b M MEXaHM3M €€
oOpa3oBanus. MeTanaudeckast CBS3b.
Kpucrannuueckue u amopgnvle
BellecTBa. TUNBl  KPUCTAUIMYECKUX
pemeTok  (aToMHasi, MOJIEKYJSIpHas,
MOHHAsl, METaJNINYeCKas). 3aBUCHMOCTb
(bu3nYECKUX CBOMCTB BEIIECTBA OT THIIA

KPUCTAJUIMYECKOU peLIeTKU.
Bopoponnas CBS3b. ITpuuunb
MHOT000pa3usi BELIECTB.

PactBOpHI. PactBOpuMOCTB

TBEP/BIX BEIIECTB, KUIAKOCTEHN U ra30B B
Bojie. HachllieHHbIE, HEHACHIICHHBIE U
IepeCHIEHHbIE pacTBOphl. [loHsATHE O

KpHUCTaJIOTHIpaTax. CrniocoOsl
BBIPAXEHHSI KOHLEHTPALUU PacTBOPOB.
MaccoBas TSI pPacTBOPEHHOI O
BEILIECTBA.

DNEKTPOIUTHYECKAS AUCCOLUALIUS.
OnektpoiauTsl. HMoHBI (KaTHOHBI H
aHuoHbl).  CTemeHp  AMCCOLMAIIUM.
CunpHple U ciabble  3JIEKTPOJIUTHI,

0COOEHHOCTh ux JIMCCOLIMAITUH.
OmnpeneneHne BaXHEMIIMX — KIIACCOB
HEOPraHUYEeCKUX COeIMHEHUH

(OKCHIOB, KUCTIOT, OCHOBAaHUM H COJIEH)
B CBETE€ TEOPUHU DJIEKTPOJIUTUYECKON
auccormanuu.  Jlucconmanusi  BOJIBI.
Kucnotnocts  cpenpl  (KHCIIOTHas,
HEWUTpalbHAsT W IIEJIOYHAs Cpena).
Bonoponusiii nokasarens. pH pactBopa
KaK TO0Ka3aTeslb KWUCIOTHOCTH CpPEJbl.

WNHaukatopsl (YHMBepCalbHBIH,
JaKMycC, METUIIOPAHK u
denondranenn).

[Tepuoanueckoro 3akoHa. ONUCHIBATh U
XapaKTepU30BaTh CTPYKTYPY TaOIUIIBI
«Ilepuonnyeckas cucreMa XMMHUYECKUX
anemenToB [l. 1. MenneneeBa». CpaBHUBAThH
AIIEKTPOHHOE CTPOCHHE aTOMOB AJIEMEHTOB
MaJIBIX U OOJBIIUX TIEPUOJIOB.
XapakTepu30BaTh PoJib BEIUKOTO PYyCCKOTrO
xumuka [[. 1. MeHieneeBa B pa3BUTUH HAYKHU.
OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB 3JIEMEHTOB, MPOCTHIX BEIIECTB,
BBICILIMX OKCHJIOB M TUAPOKCUIOB B IpyMIax u
nepuojax [lepuoauyeckoit CUCTEMBI

O0001AaTe HOHATUSA «KOBaJIECHTHAS
HETOJISIPHASI CBSI3bY, «KOBAJCHTHAS MOJIIpHAS
CBSI3b», «MOHHAS CBS3bY, «METAIIIMYECKast
CBSI3bY, «BOJIOPOJHAS CBSA3BY.
KonkpeTn3upoBarh NOHITHE «XUMUYECKAs
cBs3by». KimaccuduuupoBaTs TUIIBI XUMUYECKOM
CBSI3U U OOBSICHITH UX MEXAHU3MBI.
[TporHo3upoBaTh BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKHUX PEaKliuii Ha OCHOBE 3HAHUMN O
TUTIAX XUMUYECKOH CBSI3M B MOJIEKYJIaxX
pEeareHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH.
[Ipencka3piBaTh TUI XUMUYECKOU CBSI3U, 3HAS
dbopMyiry mwiu GU3HYECKHE CBOMCTBA BEIIECTBA
Obvsacuams npupody u cnocobvl 06pazosanus
Xumuueckou cessu. kosaienmuou (noasapHoi,
HEnOoJIAPHOI), UOHHOU, MEMALIULECKO,
8000POOHOI C Yeblo ONnpedeneHUst XUMUYEeCKOl
AKMUBHOCMU 8euyecma

O0001aTh MOHATUS «HOHHAS
KpUCTAIITTNYECKasl pelIeTKay, «aTOMHas
KpUCTAJIJIMYECKAsl pEIIEeTKa», «MOJIEKYIsIpHas
KpUCTAIITIMYECKAsl PEIIeTKay, «MeTalTn4ecKast
KpUCTAJIJINYECKAsl peIIeTKay.
KoHkpeTn3npoBaTh NOHATHE «KpUCTAJUIMYECKas
pemerkay. KiaccudunupoBats BemiecTsa B
COOTBETCTBUU C TUIIAMHU KPUCTATUIMUECKUX
pemerok. [Ipencka3piBaTh THI
KPUCTALITMYECKON PEIIETKH, 3Hast GOpMYITy UITU
¢duznyeckue cBoWcTBa BellecTBa

Ornpenenarb NOHATUS «PaCTBOP» U
«pacTBOPUMOCTD ». ONMHUCKHIBATh MPOIIECCHI,
MPOUCXOMSIINE PU PACTBOPEHUHU BEILIECTB B
Bojie. HabGmronate 1eMOHCTpHUpYEMBIE OTBITHI U
OMNUCHIBATh UX C MMOMOIIIbIO POJHOTO SI3bIKA U
si3bIKa XUMUU OTpeiensiTh MOHATHS
«OIEKTPOTHUTHI», KHEITEKTPOIUTHD,
«KaTHOHBI», «AHUOHBI», «CTETIEHb
auccoruanumy. OnucsbBaTh NPOLECCHI,
MIPOUCXOSIINE MTPU PACTBOPEHUU
AEeKTPoJUTOB B Bojie. DopmynupoBaTh




OCHOBHBIE ITOJIOKEHUS TEO-PHU
AIIEKTPOJIUTUYECKOH TUCCOIMALINY.
3anuceIBaTh YPaBHEHUS 3IEKTPOJIUTHUECKON
mucconranuu. Habmromats 1eMoHCTpUpYyeMbIe
OIIBITHI U ONHUCHIBATH UX C IOMOIIBIO POJHOTIO
A3bIKA U A3bIKa XUMUHU OTpenensaTh TOHATHS
«BOJOPOJAHBIN MTOKA3aTENb », «UHAUKATOP.
OmnpenensiTe KUCIOTHOCTh CPEJIBI C
HOMOILbI0 HANKaTopoB. Habmronate
JEMOHCTPUPYEMBIE U CAMOCTOSITEITLHO
poBOUMBIE ONbITEL. HabmonaTh U OnuchIBaTh
XMMHUYECKHE PEAKLIUHU C TOMOIIBIO POJHOTO
A3bIKa U A3bIKa XUMUH. JlenaTh BBIBOJBI 1O
pe3ybTaTaM MPOBEJCHHBIX XUMUYECKIX
OIBITOB. JIeMOHCTpUpOBaTh 3HaHUE MPaBUII
0€e3011acHOro 00paleHUs C EAKUMU, TOPIOUYNMU
Y TOKCUYHBIMHU BEIIECTBAMHM, CPEACTBAMHU
ob1TOBOM XuMuu. CoOJr01aTh MpaBUiia U
[10JIb30BAThCS IpHEMaMU Oe30macHON paboThI
npu paboTe ¢ XMMUYECKMMHU BEIIECTBAMH U
71a00paTOPHBIM 000PYTOBAaHHEM

TEMA 2.
PEAKIIUH

YpaBHEHHUS] XUMUYECKUX PEAKIIUU U
pacdyeTel Mo HUM. Pacuer MospHOM
MacChl BEIIECTBA. BBIUHCICHHS II0
XUMUYECKUM YPABHEHUSM KOJIMYECTBA,
o0BeMa, MacChl BelllecTBa o
KOJIMUECTBY, 00BEMY, Macce peareHToB
WJIY TIPOAYKTOB PEAKIUH.

Peakiun B pacTBopax
ANEKTPOJIUTOB.  Peakium  MOHHOTO
oOMeHa. Y cIoBUs NPOTEKaHUs peakLnit
HOHHOTO  oOMeHa. KauecTBeHHEIE
peakiuu. [lonsTue o0 aHAMUTHYECKOU
XUMHH.

I'mppomus  comel. I['maposmms 1o
KaTUOHY, [0 aHUOHY, MO0 KaTHUOHY U 10

XUMHNYECKUE

AHHOHY. PeaKHI/ISI CpC€abl BOIHBIX
pactBopoB  coneil. OOpaTumbli u
HEOOpaTUMBIH TUIPOJIN3 coJeil.

3HaueHue THIPOIN3a B OMOIOTHUECKUX
0OMEHHBIX TTPOIIECCaXx.
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE

peakuuu. IIponecchl OKHCIEHUS U
BOCCTaHOBJICHUSI. OKHCIUTEeIb u
BOCCTAHOBUTEIIb. Tunuanere
OKHUCJIUTCIHN u BOCCTAaHOBUTCIIH.

OKHUCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

peakuuu B IpUpOJE,
IPOM3BOJICTBEHHBIX  IpoLEccax |
YKU3HEJESTEIIbHOCTH OpPraHHU3MOB.

qaCoB

0O0600111aTh NOHITUS «MOJISIPHAS Maccay,
«KOJMYECTBO BEILECTBA», «MOJISPHBIA 00BEM
raza.

[IpoBOIUTH pacueThl 10 XUMUYECKUM
ypaBHeHHsIM. M CTI01630BaTh alNropuT™MBI IPU
peleHnH 3ajau XapaKkTepu30BaTh YCIOBUS
MPOTEKaHHS PEAKIUK B pacTBOPax
AJIEKTPOJIUTOB JI0 KOHIIA.

Habmonate qeMoHCcTpUpyeMble U
CaMOCTOSITENIEHO MTPOBO/IUMBIE OTIBITHI.
HaGnromaTe ¥ ONHMCHIBATh XMMUYECKHE PEAKIIUU
C TIOMOUIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHHU.
JlenaTh BBIBOJIBI IO Pe3YJIbTaTaM MPOBEACHHBIX
XMMUYECKHUX ONBITOB. JIeMOHCTPUPOBATH
3HaHUe MPaBUI 0€30MacHOro 00paleHUs ¢
eIKMMH, TOPIOYMMHU ¥ TOKCHYHBIMHU
BEIIIECTBAMHM, CPEACTBAMU OBITOBOW XMUMUHU.
Co0OmroaTh paBuIIa M MOJIb30BATHCS
npruemMamu 6e30macHoi paboThI pu padboTe ¢
XUMHYECKIMH BEIIECTBAMH U J1a00PaTOPHBIM
obopynoBaHueM

[Ipencka3piBaTh peakuio Cpeapl BOTHBIX
pacTBOpOB coneil. [IpuBoauTh MpuMepsl
THJIPOJIA3a COJICH B MMOBCETHEBHOM JKU3HU
yenoBeka. HabmronaTh 1eMOHCTpUpyeMble
OTIBITHI.

Hcnonp30BaTh 3HaHHE Ka4€CTBEHHBIX
peaknuii Ha noHBI. Habmo1ate caMOCTOSITEIBHO
poBOIUMBIE ONbITEl HabmroaaTe 1 onuckiBaTh
XMMHUYECKHE PEAKIIUU C TIOMOIIBIO POJHOTO
S3bIKA U A3bIKa XUMUH. JlenaTh BBIBOJBI IO




DNEKTPOIN3 PacTBOPOB U PACILIABOB.
IIpumeHeHue JIEKTPOIIN3A B
MPOMBIIIJICHHOCTH.

Hemonctpauuu. 25(1). Paznuunbie
dbopwmsl [Teproanueckoit cuctemsr . 1.
MenneneeBa. 26(2). Ilomyuenue wu
NepeKpUucTaiin3alus HoauAa CBUHIA
(IT) («3omotoit moxab»). 27(3). Ddbdexr
Tunnans. 28(4). DIeKTPONPOBOTHOCTh

pacTBOpPOB  3JEKTposHTOB.  29(5).
3aBUCUMOCTh CTETICHU
IIEKTPOIUTUICCKON JTUCCOLIAAITTU
YKCYCHOW KHUCIIOTBI OT pa30aBieHUs
pactBopa. 30(6). Ornpenenenue
KHUCIIOTHOCTH  CPeIbl C  IOMOIIBIO
yHUBepcaibHOro uHaukaropa. 31(7).

[Ipumepsl peakiuii MOHHOTO OOMEHa,
UAYHMX ¢ 00pa3oBaHMEM OCajKa, rasa
unn Boael. 32(8). ['maponus coseid.

33(9). MeqHO-1IMHKOBBIN
rajbBaHUYECKHUI JJIEMEHT.
JlaGopaTopHbie OTIBITHI. 12(1).
Bonoponubiii  mokazarens.  13(2).

[lpu3Haku TNPOTEKAHUS XUMHUYCCKHX
peakmuii. 14(3). YcnoBus npoTekaHus

peakiuii  MOHHOTO oOmeHa. 15(4).
KauectBennsie peaKIuu. 16(5).
OKHCTUTENbHO-BOCCTAHOBUTEIHHBIC
PEaKIum.

IIpakTnyeckas padora Ne 1 (11
KJ1ace). Penienue skcrepuMeHTanbHbIX
3aJa4 1o TeMe «XUMHUYECKNE
peakmum».

pe3ysbTaTaM MPOBEICHHBIX XUMUYECKHX
OTIBITOB.

XapakTepHu30BaTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU KaK IPOIIECCHI,
IPU KOTOPBIX U3MEHSFOTCS CTCIICHU OKHUCIICHUS
aToMoB. COCTaBJISTh YpaBHEHHS OKUCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUH C TIOMOIIBIO
METO/a AIEKTPOHHOTO Oananca. [[puBoauThH
PUMEPBI OKUCITUTEIEHO-BOCCTAHOBUTEIBHBIX
peakuuii B Ipupoie, MPOU3BOJACTBEHHBIX
nporieccax 1 )KU3HEICSITeTbHOCTH OPTaHU3MOB.
OOBACHATH MPOLECCHI, TPOTEKAIOIINE TIPU
AIIEKTPOJIM3E PACIUIABOB U PACTBOPOB.
CocCTaBIATh CXEMBI AJIEKTPOJIH3a B PaCTBOpax
AJIEKTPOJIUTOB. PacKphIBaTh MPaKTHYECKOE
3HAYECHHUE IIEKTPOJIN3A.

Onucwvieams npunyun Oeucmasus
2aNIbBAHUYECKO20 dNIeMEHMA, AKKYMYAAMOpa.
[TpuBOANUTE TPUMEPBI OKHCIUTEIHHO-
BOCCTAaHOBHUTEIILHBIX PEAKIUI B IPUPOJIC,
MPOM3BOJICTBEHHBIX IpOIIeccax U
KU3HENICATEIILHOCTH OpraHu3mMoB. Habirooams
U OnUCHIBAMb OEMOHCIMPUPYeMble ONbINbL
[TpoBOIUTH XUMHUYECKHUI SIKCIIEPUMEHT 10
UJICHTU(PUKAIINN BEIIECTB C TOMOIIBIO
KaueCTBEHHBIX PEaKIIHA.

CocTaBisaTh 0000IIAOIINE CXEMEL.
Ocy1iecTBIATh NO3HABATENbHYIO PEQIIEKCUIO B
OTHOIIIEHNH COOCTBEHHBIX JIOCTHKECHUH B
MPOILIECCe PEIICHUs YUeOHBIX U
MO3HABATENBHBIX 33734

Habmtonate caMoCTOSTENEHO TPOBOIUMBIE
onbITEl. HabiromaTe ¥ OMHUCHIBATE XUMUYECKHE
pPEaKIMU C MOMOIIBIO POAHOTO S3bIKA U SI3bIKA
XUMHU. J{enaTs BBIBOJBI 110 pe3yabTaTaM
MIPOBEJICHHBIX XUMUYECKUX OTBITOB.
JleMoHCTpHpOBATh 3HaHUE MTPABHI 0€30ITACHOTO
oOpaleHus ¢ eIKUMH, TOPIOYUMHU U
TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMHU
obIToBOM XuMuu. CoOTI01aTh MpaBUia U
M0JIb30BAThCS TpHUEMaMU Oe30macHOi paboThI
npu paboTe ¢ XMMUYECKMMU BEIECTBAMU U
71a00paTOPHBIM 000pyI0BaHUEM

TEMA 3. HEOPTAHUYECKASA XUMUSA

Knaccugukamus  HeopraHMYeCKUX
BEIIECTB.

IIpoctble BemiecTBa — HEMETAJLIBL.
OusnyecKkue CBOMCTBA HEMETAIIIOB.
Annorponus. XUMHUYECKHE CBOMCTBA
HEMETAJJIOB HAa IPUMEPE TaJOTEHOB.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE

qaCcoB

KnaccudumupoBars Heopranmdeckue
BemiecTBa. O000IATh 3HAHUS U JIe1aTh BBIBOJIbI
0 3aKOHOMEPHOCTSAX U3MEHEHUI CBOWCTB
HEMETAJIJIOB B NIEPUOJAX U IpynImax
Ilepnonnueckoit cucremsl. IIporao3znposats
CBOICTBAa HEN3YUYEHHBIX 3JIEMEHTOB U UX
COECIMHEHNN Ha OCHOBE 3HAHUU O
IlepnonnueckoM 3akoHe. XapakTepu30BaTh




CBOWCTBA  BOJOPOJA,  KHUCJIOPOJa,
raJloreHoB, cepbl, a3ora, ¢ocdopa,
yriiepoaa, KpeMHusi. B3aumoneiicTBue
C MeTajulaMH, BOAOPOJOM M APYTHMMH
HEMeTaJIaMU. Hemetannsr KakK
THIUYHBIC  okuciuTeau. CBoicTBa
HEMETAJIOB KaK BOCCTAaHOBHUTEJICH.
IIpocTeie BemiecTBa — METAJLIBI.
[lonoxenue METaJIJIOB B
[Iepuonnueckoii cucreMe. Puznueckue
cBoiicTBa MetaiutoB. OOIIME CBONMCTBA
meTtamnoB.  CmmaBel.  XUMHYCCKHE
CBOMCTBa METaJIJIOB.
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC
CBOMCTBA  MCTAJJIOB  TJIABHBIX U
MOOOYHBIX TOATPYMIT (MEb, JKEIE30).
BzaumogeiictBue METAJIOB c
HEMeTalllaMH, BOJOH, KHUCIOTaMUd H
pacTBopamMu COJIEH.
DIJIEKTPOXUMHUYECKUH PsiJl HANPSHKEHU N

metaioB  H. A. bekeroBa (psa
CTaHJAPTHBIX JIEKTPOHBIX
noreHuuanos). Okpacka IJIaMEHU
COEIMHEHUSIMH METAJLIOB.

Koppo3zus METAJIJIOB Kak

OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIN
nporecc. Buasl kopposzuu. CriocoObl
3allIUTHl METAJJIOB OT KOPPO3UHU.

Meramnsl B npupoae. Ilomydenue
MerauioB. Meramrypruda. YepHas u
uBeTHass Mmeramutyprus. [IpousBoncTBo
YyryHa, alFOMUHUSI.

JemoHcTpammu. 37(13).
BzaumopeiictBue OpoMHOI BOABI C
HOUIOM KaJns. 38(14).
B3aumMopeiicTBrue amOMUHUS C UOJIOM.
39(15). BzaumopneiicTBue Meau C
KOHLICHTPUPOBAHHOU a30THOMN
kucnotoit. 40(16). AnmomoTepMus.

JlaGopaTtopuble  ombITHL.  19(8).
O3HakomieHne co CBOMCTBAMH
nemetamioB.  20(9).  BriTecHeHue
TaJIOT€HOB W3 PAacTBOPOB HX COJIEH.
21(10). O3HakomiIeHHE CO CBOWCTBaAMHU
MeTauioB u criaBoB. 22(11). Okpacka
IJIAMEHU COJIIMU METAJIJIOB.

IIpakTuyeckas padora Ne 2 (11
kJjacc). [Tonyuenue megHoro
Kyropoca.

HaXO0XJIEHHE B IPUPOJIE, CBOMCTBA,
OHMOJIOTHYECKYIO POJIb U 00JIACTH MPUMEHEHUS
HeMmeTalioB. [IpuBoIuTE pUMeEpHI
XUMHYECKHUX PEaKIIHid, PACKPHIBAIOIINX 00IITHE
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
HeMmeTauioB. MccnenoBaTh CBOMCTBA
M3Yy4aeMbIX BEIECTB.

O06001aTh 3HaHUS U JATaTh BBIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB
METaJIJIOB
B nepuojiax u rpynnax [lepuoanueckoi
cucreMsl. [Iporao3uposars cBOMCTBa
HEU3YUEHHBIX JIEMEHTOB M UX COSAMHEHUN Ha
OCHOBE 3HaHuii 0 [leprnonnyeckoM 3aKoHe.
XapakTepu30BaTb 0COOEHHOCTH CIIJIABOB.
HccenenoBars CBOMCTBA M3Y4aeMbIX BELIECTB

XapakTepu30BaTh XUMHYECKHUE CBOICTBA
METaJUIOB KaK BoccTaHOBUTENEH. [IpuBoanTh
MIPUMEPHI XUMUYECKUX PEAKIUH,
pacKpbIBAIOIIUX 00IIIME XUMUYECKHE CBOMCTBA
MIPOCTHIX BEHIECTB — METAJUIOB.
XapakTepu30BaTh KOPPO3UIO METAIIOB KaK
OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIN TIPOLIECC.
OOG0CHOBBIBATH CITOCOOBI 3aIIUTHI OT KOPPO3HUHU.
HccenenoBars CBOMCTBA U3y4aeMbIX BEILECTB.

XapakTepu3oBaTh HaXOXKIEHUE B IPUPOJIE,
OMOJIOTUYECKYIO POJIb U 00JIACTH IPUMEHEHUSI
METaJIJIOB. XapaKTepU30BaTh CIIOCOOBI
MOJTY4EHUSI METAJNIOB B COOTBETCTBHUH C UX
XUMHUYECKON aKTUBHOCTHIO. J[eMOHCTpUPOBATH
MMOHUMaHHE XMMHU3Ma MPOIECCOB, JISKAITUX B
OCHOBE MPOU3BOJICTBA METAJIJIOB.

[TIpoBOAUTH XUMUYECKHI IKCTIEPUMEHT 10
MOJTYyYEHHUI0 MEJHOTO Kymnopoca. Habmronates u
OTNHUCHIBATh CAMOCTOSATEILHO MTPOBOIUMBIE
OTBITHI C IOMOUIBIO POJHOTO A3bIKA U S3bIKA
XUMUU. JIeMOHCTpUPOBATH 3HAHUE TPABHII
0e301acHOro 00paIeHus ¢ eAKUMHU, TOPIOUUMU
Y TOKCUYHBIMH BEIICCTBAMH, CPEJICTBAMH
obrToBOM XuMuu. CoOTI01aTh paBUiIa U
M0JIb30BATHCS IPUEMaMU Oe30MacHOl paboThI
npu paboTe ¢ XUMUYECKUMHU BEIIECTBAMH U
71a00paTOPHBIM 000pyI0BaHUEM

CocTaBiaTh 0000IIAIOIIUE CXEMBI.
OcCymIeCTBISITh TO3HABATEIBHYIO PEDIIECKCHUIO B
OTHOIIEHUH COOCTBEHHBIX JOCTHKCHUN B
MIpoIIeCcCe PEIIeHUs yueOHbIX U
MO3HABATENIbHBIX 33124

TEMA 4. HAYYHBIE OCHOBBI
XUMHAYECKOI'O MIPOU3BOACTBA

qacoB

XapakTepu3oBaTh CKOPOCTh XUMUYECKON
peaknu. OOBSICHITH YCIOBUS, BIUSIONINE HA




Xumuyeckue peakuuu. ['omoreHHbie
U rereporeHHbie peakuuu. CKOpOCTh
peakuuu, €€ 3aBUCUMOCTb  OT
pa3nu4HBIX  (AKTOPOB:  HPUPOIBI
pearupyromux BeIecTs, KOHIEHTPALUN
pearupyroIiux BeLecTB, TEMIIEPATYpPhI,
IUIONIAI PEAKIIMOHHOM IOBEPXHOCTH,
Hanuuus Karanuzaropa. Karanus. Ponb
KaTaJau3aTopoB B IIpUpoOLE u
IIPOMBIIIJIEHHOM IIPOU3BOJICTBE.

O6parumocTh peaKIuid.
XHUMHYECKOE  DPaBHOBECHE M €r0
CMEILECHUE M0 JCHCTBUEM Pa3JIMYHBIX
(akTOpoB (KOHLIEHTpAlMsl pPEarcHTOB
WIM TPOAYKTOB PpEaKLMH, JaBICHHUE,
TeMIIepaTypa) TUTSt CO3JaHus
ONTUMAJBHBIX YCIOBUH IPOTEKAHUS
XuUMHUecKkux nporeccoB. Ilpunnun Jle
[Tarense.

HayuHple npuHLUMIBI OpraHu3alyAn
XUMHYECKOI0 IIPOU3BO/JICTBA.
IIpon3BOACTBO CEPHOM KHUCIIOTHI.

Xumusa u sHepretuka. [IpupoaHeie
UCTOYHUKHU yrieBonoponoB. Hedrs, ee
coctaB u nepepaborka. Ileperonka u
KpekuHr  HepTH. HedTenpoaykrsl.
[lonsTre o nmuponuse u pudOpMHUHTE.
OxraHoBoe uucio OensuHa. OxpaHa
OKpY’KaroIeu Cpebl pu
HedTenepepaboTKe u
TPaHCIOPTUPOBKE  HEPTEHPOAYKTOB.
[TpupoaHbIii M MOMYTHBIM HePTAHOM
ra3pl, UX COCTaB U HCIOJIb30BaHUE.
TomnuBo, ero Buzabl. TBepaple BUIBI
TOIUIMBA:  JPEBECHHA, JPEBECHBIH,
Oypblif M KaMeHHbIH yroab, TOpO.
AJbTepHAaTUBHBIE HCTOUHUKU SHEPTUH.

JlemoHcTpanuu 34(10).
3aBUCHUMOCTh CKOPOCTH pEakIuu OT
IPUPOABI  BELIECTB HAa  IpUMeEpe
B3aUMOJICUCTBUSA pacTBOpPOB
pa3IMYHBIX  KUCJIOT  OJMHAKOBOM
KOHIEHTpaluu c OJINHAKOBBIMH
KycoukamMu (TpaHyjJamMu) LHUHKAa U
OJIMHAKOBBIX KYCOUYKOB pa3HbIX
METaJUIOB (MarHusi, IUHKa, jKejes3a) C
pacTBOpOM COJISIHOM KHCHOTHI. 35(11).
3aBUCHUMOCTb CKOPOCTH pPEAaKLIUU OT
KOHIEHTPALlUU Pearupyrolinux BelecTB
U TemIepaTypsl Ha  IpuUMepe
B3aMMO/JICUCTBUSI PACTBOPOB  CEPHOM
KHCJIOTBl C pacTBOpaMu THOCYIb(haTa

CKOPOCTh XUMUYECKUX PEaKIUH.
YcTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEeaKIK OT pa3IuYHbIX (PaKTOPOB
C IIENIBIO0 ONPEICIICHUS ONTHMAILHBIX YCIOBHIMA
MPOTEKAaHUS XUMHUYECKUX MPOLIECCOB.
OnpenensiTh MOHATHUS «KATATN3Y», «KATAIU3aTOP
».

OnpenensTh MOHSATUS «PABHOBECHUE» H
«xumuyeckoe paBHoBecue». OOBACHATH
YCIIOBUS, BIHSIFOIINE HA TIOJIOKEHUE
XUMHYECKOTO PaBHOBECHA. Y CTAaHABIINBATH
3aBUCHUMOCTh CMEIIIEHUS XHMHUECKOTO
paBHOBECHSI OT Pa3IUYHbBIX (PAKTOPOB C LIETBIO
OTIpe/ICIICHUs] ONITUMATBHBIX YCIOBUN
MPOTEKAHUS XUMHUYECKUX TPOIIECCOB.
[Tpencka3piBaTh HAIPABICHUE CMEIIICHUS
XUMHUYECKOTO PaBHOBECHS IPU U3MEHEHUU
YCIIOBUH TIPOBEACHHSI 00OpATUMON XMMHYECKON
peaxiuu

XapakTepu30BaTh 001UE IPUHIUIIBI U
9KOJIOTHYECKUE TTPOOIEMbI XUMUIECKOTO
pou3BoJCcTBA. [IpeacTaBiaTh MyTy pemeHus
TJI00aTBHBIX TIPOOJIEM, CTOSIIINX TIEPe]]
YeJI0OBEYECTBOM: IKOJIOTUYECKUX,
OHEPreTHYECKUX, CHIPhEBBIX, U POJIH XUMHUU B
pernieHuu 3Tux npodnem. Habmronate
JIEMOHCTPHUPYEMYIO MOJIEITh ¥ OITUCHIBATH €€ C
MOMOIIBIO POAHOTO S3bIKA U S3bIKA XUMUU
[TpuBOIUTE TIPUMEPHI IPAKTHIECKOTO
MCIIONIb30BaHUs MTPOAYKTOB NepepaboTKu HeDTH
U IpUPOTHOTO ra3a. [loHnMaTh XuMHYECKHe
crocoObl onmyueHus sHeprun. [IpencraBiasaTsh
MYTH pelIeHus MI00aTbHBIX MPOOIEM, CTOSIIIINX
nepe]] 4eJI0BEUECTBOM: KOJOTHIECKHX,
OHEPreTHYECKUX, CHIPhEBBIX, U POJIH XUMHUU B
pernieHuu 3Tux npodnem. HaGmronate
CaMOCTOSITEIIEHO IMPOBOJIMMOE UCCIICIOBAaHUE H
OTHCHIBATH €T0 C MOMOIIBI0 POTHOTO
SI3BIKA U S13bIKA XUMHH. J[eMOHCTpHUPOBATH
3HaHKE TIPABHII OE30MACHOTO OOPAIIECHUS C
CIKUMH, TOPIOYUMHU H TOKCUIHBIMHU
BEII[ECTBAMH, CPEJICTBAMU OBITOBOW XMMHH.
Co0utr0/1aTh TIPaBHJIA M TTOJTH30BATHCS
npruemMamu 6e30macHoi paboThI pu padboTe ¢
XUMHUYECKHMH BEIIECTBAMH U JTA00OPATOPHBIM
obopynoBaHueM

CocTaBnsaTh 0000IIAIONNE CXEMBI.
OcCyIIecTBISITh MO3HABATEIBHYIO PEIICKCHIO B
OTHOIICHUH COOCTBEHHBIX JIOCTH)KCHU B
MPOIIECCE PEIICHUS YISOHBIX U
MO3HABATEJIbHBIX 33]1a4




HATpUs pPa3IMYHOM KOHLEHTpaLUU U
temneparypol. 36(12). 3aBucumocThb
CKOPOCTH peakIuy OT KaTanau3aTopa Ha
npUMepe  pasloXKeHHs  IEepOKCHIA
BOJIOPO/Ia C TOMOIIIBbIO HEOPTaHUUYECKUX
KaTaJIn3aTOpPOB u MIPUPOJTHBIX
00BEKTOB, COIepXkalllUuX  KaTajiasy.
41(17). Mopenb «KHUIISILIETO CIOs».
JlaGopaTopubie  ombiTel  17(6).
Cxopoctb xumuueckoit peakuu. 18(7).
Xumuueckoe  paBHoBecwe.  23(12).
O3HakoMJIEHHE C HEPTHIO u

HedrenpoayKkTamu.
TEMA S. XUMHUA B KHU3HU U
OBIIECTBE ?IaCOB XapaKTepI/BOBaTL 6HOHOFquCKyIO POJIb

XuMHs U 310pOBbe. XUMHS IULIH.
Pammonanbnoe nwurtanme. Ilumesnle
JI00aBKH.

JlekapcTBennsie cpeacta. [lonarue
0 (apManeBTHYECKON  XUMUU H

(hapmaxkoIoruu. JlexapcrBa:
IIPOTUBOBOCIIAJIUTEIIbHBIE

(cynbhanmiaMuHbIe npernaparsl,
AHTHOUOTHKM ), aHAIBT€TUKHU

HEHApKOTUYECKHE (aCIIMPUH, aHAIbIUH,
mapameraMmosl) U HapKOTHUYECKHE,
BSUKYILIME  CPEACTBA, CTEPOMJIHBIE.
I'opmonbl. DepMeHTH, BHUTAMHHBI,
MUHepalbHble  BOJbl.  IIpoOnemsl,
CBSI3aHHBIE C MIPUMEHEHUEM
JIEKapCTBEHHBIX IIpenapaToB. BpenHbie
MPUBBIYKUA U (PaKTOPBI, pa3pylIaroiiie
310pOBbE  (KypeHHe, yIoTpebiieHue
QJIKOTOJIsl, HAPKOMAHUS ).
Kocmernueckue u mnapgromepHbie

CpEeACTBa.
beitoBas xummsga. Moromue H
YUCTSIINE CpeACTBa. Mezuio.

CrupanbHble mopoiku. OTOeTMBaTeH.
CpencrBa nuuHOUM rurueHsl. [IpaBuna

O6e3omacHOil  paboOTBl € €IKHMH,
TOPIOYUMHU u TOKCUYHBIMU
BEIIECTBAMH, CpEICTBAMHU  OBITOBOIA
XUMHH.

XumHuss B CcTpouTenbCcTBe. [mic.
WzBects. llement. berton. Ilogbop
ONTUMAJIbHBIX CTPOUTENbHBIX
MaTepUaJIOB B IIPaKTUYECKON

EATEILHOCTH YEI0BEKA.
XUMHSI B CEJILCKOM XO3SUCTBE.
MuHepaabHbIC B OPTaHUYECKHE

pa3JIMYHBIX MUTATENIBHBIX BEIIECTB. [ [puBOAUTH
MIPUMEPHI TPOTYKTOB, OOTATHIX TEMH WU
WHBIMU NPUPOJHBIMU BEILIECTBAMMU.
XapakTepru30BaTh pa3IuYHbIE HHIPEIUEHTHI,
BXOJSIIME B COCTaB BAXKHEHIIMX MTPOTYKTOB
MATAHUS, UCTIONB3YsI HH(OPMAIUIO O COCTABE
MPOAYKTA, Pa3MEILLEHHYIO HAa DTUKETKE.
OcBanBaTh HOPMBI FIKOJIOTUYECKOTO U
0e30omacHOro oOpaIieHus C JIEKapCTBEHHBIMH
npenaparamu. [IponaranaupoBath 310pOBbIii
00pa3 xxu3Hu. JIeMOHCTpUPOBATh IOHUMaHUE
POJIM BaKHEWIIIMX TPYII JIEKAPCTBEHHBIX
cpencts. Paccyxaath 0 Bpee ankoroJis,
KypEHUs, O HEAOIIYCTUMOCTH HAPKOTHYECKUX
cpencts. [IporHo3upoBaTh MOCHEACTBUS
HapyLEeHUH MpaBui 0€301MacHON paboThI CO
cpencTBamMu OBITOBOM XUMHH. VIcTIOnb30BaTh
MOJIYYEHHBIE 3HAHUS NIPU IPUMEHEHUU
Pa3IMYHBIX BEIIECTB B ObITY. JleMOHCTpHUpOBaThH
3HaHKE TIPAaBHJI OE30MACHOTO OOPAIIEHUS C
€IKUMH, TOPIOYNMHU U TOKCHYHBIMU
BEII[ECTBAMH, CPEJICTBAMU OBITOBOW XHMHH.
Pasznuyate opraHndeckrie 1 OCHOBHBIE
MUHEpaJbHbIE (a30THBIC, KAIIMHHBIC, POChHOpPHEIE)
ynooperus. OnUCHBaTh XUMUIECKUE PEAKITUH,
JIeKale B OCHOBE MOMYUYEHHSI N3y9aeMbIX
BemiecTB. ONKUCHIBATH CPEICTBA 3ALIUTHI PACTCHUH.
HabmronaTh caMOCTOSITENTLHO MPOBOIUMBIE OTIBITHI.
HabnronaTh v ONTUCHIBATh XUMUYECKUE PEAKIIUH C
MIOMOIIBIO POJHOTO SI3bIKA U SI3bIKa XUMUU. Jlenathb
BEIBO/IBI 11O PE3yJIbTaTaM MPOBEICHHBIX
XUMHAYECKHUX OTBITOB. JleMOHCTpUPOBATh 3HAHHE
npaBuiI 0€30MacHOr0 O0PAIICHUs C eIKUMH,
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH,
cpenctBamu ObITOBOM xumun. CoOII0AaTh MTpaBuiia
Y TI0JIB30BAThCS MTpHEeMaMy 0e30MacHON paboThI TpH
pabote c




yno0peHus. Cpencrna 3aIUTHI
pacTeHui.
Heoprannyeckue Marepuallbl.

CTeKJI0 ¥ KepaMHKa.

[TurMeHTHI U KPACKH.

XUMHS M DKOJIOTHSl. XHUMHUYECKOe
3arpA3HeHne OKPY)KaIOIIEH cpeapl H
ero MOCJICACTBHS. Oxpana
rugpocepsl, [OYBBL,  aTMOCPEPHI,
Gaopel u  ¢ayHbl OT XHUMHYECKOTO
3arpsi3HEHHUSL.

«3eseHas» XUuMusl.

JlaGoparopuble  ombIThL.  24(13).
3HAKOMCTBO c MHHEpaJIbHBIMH
y00pEHHsIMU U H3yYEHHE HX CBOWCTB.

XUMHUYECKIMH BEIECTBAMHU H J1Ja00OpaTOPHBIM
o6opyoBaHueM XapaKkTepu30BaTh CBOMCTBA
rUICa, M3BECTH, IIeMeHTa i OeToHa U 00J1acTh
UX PUMECHECHHUS.

OnuchIBaTh XUMUYECKHE PEAKLIUH, JICKAIIUE B
OCHOBE I10JIy4YEeHHUS] U3y9aeMbIX BEILECTB.
HVcronp30BaTh MOTyYEHHBIE 3HAHHS ITPH
IPYMEHEHHH Pa3JIMUHBIX BEIECTB B OBITY.
JIeMOHCTPHpPOBATH 3HAHUE IPABUII GE30I1ACHOTO
o0OpalleHusl ¢ €IKUMH, TOPIOYUMHU 1
TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU
ObITOBOM XUMHH. OnpenensTh MOHITHE
«“3esteHas’” XUMUs». XapaKTepu30BaTh 00mue
IPUHIKIIBI «3eTCHOM » XuMuH. PaccyxaaTs o
pUCKe 3arpsI3HEHHS OKPYIKAIOIIEH CPebl IPH
UCIIOJIb30BaHIH MHOTHX TPAIMIIMOHHBIX
TexHoJIorui. [TpeacTapiasaTh myTH pelIeHUs
r1100aIbHBIX MPOOJIEM, CTOSIIUX TePe
4eJI0BEYECTBOM: HKOJOTHUECKHUX,
SHEPreTHYECKHX, CHIPhEBBIX U POJIb XUMUH B
peleHIH STUX TIpobIeM

COI''TACOBAHO
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