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Pabouast mporpamma o XuMUH pa3paboTaHa Ha OCHOBE OCHOBHO# 00pa30BaTe/IbHON MPOrPaMMbI
O0CHOBHOTO 0o6O1iero obpazoBanust ' BOY COII c. [Tuckamnsr.

IInanupyemoie pezynomamol

8-11 knacc

JInuHoCTHBIE!

OCO3HAaBaTh €JMHCTBO M LIEJIOCTHOCTb OKPYXAIOIIEr0 MHUpPa, BO3MOXHOCTH €ro IO03HABAEMOCTH H
00BSICHUMOCTH Ha OCHOBE JIOCTHXKEHUHN HAYKU;

NOTPEOHOCTh M TOTOBHOCTh K CaMOOOPa30BaHHWIO, B TOM YHCIE M B paMKaX CaMOCTOSITEIbHOM
JeATEIbHOCTH;

OIICHUBATh JKU3HECHHBIC CHUTYallMM C TOYKH 3peHHsl Oe30macHoro oOpas3a JKU3HH W COXPaHCHHS
3/10pOBbSI; OLICHUBATh HKOJIOTMYECKUA PHUCK B3aUMOOTHOUICHUH YeNOBEKa M MpUpoJbl; GopMUPOBATH
HKOJIOTUYECKOE MBIIIJICHUE: YMEHUE OIICHUBATh CBOIO JIEATEILHOCTh M MOCTYIIKU JAPYTUX JIIOJEH C TOUKHU
3pEHHUsI COXPAHEHUS OKPYKarOLEH Cpeibl.

MeTtanpeaMeTHbIe: CAMOCTOSTEIILHO OOHAPYKUBATh B (DOPMYIIMPOBATH YUEOHYIO TPOOIIEMy, ONPeaeIsaTh
1enb y4yeOHOW JeATeIbHOCTH, BBIOMpPATh TEMYy IMPOEKTAa; BBIABUTATh BEPCHM pELICHUS MPOOJIEMBbl,
OCO3HaBaTh KOHCUYHBIA PE3yJbTaT, BBIOUPATH M3 TPEUIOKCHHBIX M HCKATh CaMOCTOSITEIIBHO CpPEICTBa
JOCTHKEHUS 1IeNIN; COCTABIATh (MHAMBUIYaJbHO WU B TPYIINE) IUIAH PEIIeHUs MPOoOIeMbl (BBITOJIHEHUS
MPOEKTA); aHATM3UPOBATh, CPABHUBAThH, KJIACCH(UIMUPOBATH U 0000IIaTh (aKThl U SIBJICHHS, BBISBISITH
NPUYMHBl M CIEICTBHS MPOCTBIX SIBIICHUM; CTPOUTH JIOTUYECKOE PACCYXKIEHUE, BKIHOYAIOUIEE
YCTAaHOBJICHHUE  MPUYMHHO-CJICICTBEHHBIX  CBS3€H; YMETh  ONPENEIATh  BO3MOXHBIE  MCTOYHUKU
HEOOXOJUMBIX CBEJIEHUH, MPOU3BOJIUTH MOUCK HWHGOpMAIUU, aHAIU3UPOBATh M OIICHUBATH €&
JIOCTOBEPHOCTb.

IIpeaxmeTHbIE:

BocbMUKIACCHUK HAYYUTCS:

*OIKCHIBATh CBOMCTBA TBEP/BIX, JKUJIKUX, FA3000pa3HBIX BEIIECTB, BBIACIS UX CYIIECTBEHHbIE MPU3HAKY;
* XapaKTepU30BaTh BEIIECTBA 110 COCTAaBy, CTPOCHUI0O M CBOWMCTBAM, YyCTAHABJIMBATh MPUUMHHO-
CJIE/ICTBEHHBIE CBSI3U MEK/y TaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

* PacCKphIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHATUHA «aTOM», «MOJIEKYJa», «XUMHUUYECKHH SIEMEHT,
«IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAJICHTHOCTHY, UCIOJb3Ys 3HAKOBYIO CUCTEMY XHMUMU;

* H300paXkaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYJI U CYIITHOCTh XUMUYECKUX
peaklMii C MOMONIbI0 XUMUYECKUX YPAaBHEHMIA;

* BBIUMCIISITh OTHOCUTEJBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, & TAKK€ MAaCCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHMSIX JIJISl OLICHKU MX MPAKTUYECKOM 3HAYMMOCTH;

* CpaBHHUBATh IO COCTABY OKCHU/IbI, OCHOBAHMUSI, KUCJIOTHI, COJIH;

* KJI1accu(UIUPOBATH OKCUABI 1 OCHOBAHMS 110 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* ONKUCHIBATH COCTaB, CBOMCTBA 1 3HAUYCHHE (B MPUPOJIC U TPAKTUUYECKOMN JEATEIHHOCTH YEI0BEKa) MPOCTHIX
BEILECTB — KUCJIOPO/Ia U BOJOPOAA;

* 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTHUKY XUMHUYECKMX JJIEMEHTOB U BAXXHEHIIMX COCIUHEHUA
€CTECTBEHHBIX CEMEICTB IIEJIOYHBIX METAVIOB U FaJIOT€HOB;

* TI0JTL30BATHCS JIAOOPATOPHBIM OOOPYIOBAHHEM M XUMHUECKOU IMOCYI0H;

* POBOJIUTh HECJIOXKHBIE XUMHUYECKHUE OMBITHI W HAOMIOJEHHS 32 W3MEHEHHUSMHU CBOWCTB BEIIECTB B
MpoIIecCe NX MpEeBpaIeHUi; COOMI0IaTh MpaBwia TEXHUKH 0€30IMaCHOCTH TIPU MTPOBEICHUH HAOIIONCHUH 1
OTIBITOB;

* pa3IMyuaTh OKCHEPUMEHTAIHHO KHUCIOTHI M IEIOYM, TOJB3YACh WHIUKATOPaMH; OCO3HABATh
HEO00XOIUMOCTh COOIOICHHS Mep 0€30MacHOCTH IPHU OOPAIICHUN C KUCIOTaMH | IIEI0YaMH.

* KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI Ha METAJUTbI, HEMETAJIBI, DJIEMEHTBI, OKCHUIBl U THIPOKCHUIBI
KOTOPBIX aM(OTEpHBI, U HHEPTHBIC DSJEMEHTHI (Ta3bl) AJII OCO3HAHUS Ba)XHOCTH YIOPSAOYCHHOCTH
Hay4HBIX 3HAHWN;

* pacKpbIBaTh CMbICH nepuoauyeckoro 3akona J[. . Menneneena;

* OMHUCHIBATH U XapaKTEPU30BaATh TAOIMUHYIO (HOPMY MEPUOANIECKON CHCTEMBI XUMHUYECKUX JJIEMEHTOB;



* XapaKTEepU30BaTh COCTaB ATOMHBIX SIIEP U paCIpe/esieHUe YKCiia 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSM
ATOMOB XMUMHYECKHUX JIEMEHTOB MaJIBIX TIEPHOJIOB TIEPHOTNUECKON CUCTEMBI, a TAKKE KaJTUs U KaJbIINS,

* pa3inyaTh BUABl XUMUYECKON CBSI3U: MOHHYIO, KOBAJCHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U
METaJUTMYECKYIO;

* H300pakaTh JIEKTPOHHO-HOHHBIC (DOPMYIIBI BEIIECTB, 0OPa30BaHHBIX XUMHUYECKHUMH CBSI3SIMU Pa3HOTO
BHUJA;

* BBISIBJISITh  3aBUCHMOCTb CBOMCTB BEILECTB OT CTPOCHHS HUX KPUCTALIMYECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJUTMYECKHX

* XapaKTepU30BaTh XUMHUYECKHUE BJEMEHThl M HX COCAMHEHHUS HAa OCHOBE IOJOKEHHS JJIEMEHTOB B
MIePUOIUYECKON CUCTEME U OCOOEHHOCTEH CTPOEHHUS X aTOMOB;

* OIUCHIBATH OCHOBHBIE 3Tarbl OTKPBITUS []. V1. MeHieneeBbIM MepuoANuecKoro 3aKkoHa 1 MepruogrnuecKoi
CHUCTEMbI XUMHYECKHUX JIEMEHTOB, )KM3Hb 1 MHOTOOOPa3HYI0 HAYYHYIO ACATEIHHOCTh YIEHOTO;

* XapaKTepU30BaTh HAyYHOE U MUPOBO33PEHUYECKOE 3HAYCHHUE MEPUOJAMUECKOT0 3aKOHA U MEPUOANYECKOM
CHCTeMbI XUMHU4IecKuX 3neMeHToB /. V. Menaeneena;

* 0CO3HABATh HAYYHBIC OTKPBITHS KaK Pe3yabTaT JIUTEIbHBIX HAOIIOECHUH, OMBITOB, HAYYHOUN MMOJIEMUKH,
MPEOAOJICHHS TPYTHOCTEH U COMHEHUH.

BocbMHKJIACCHUK MOJYYIMT BO3SMOKHOCTD HAYYMTbLCH:

IrpaMOTHO 00OpaIaThCs C BEIIeCTBAMU B IOBCETHEBHOM JKU3HH,

* OCO3HaBaTh HEOOXOAWMOCTH COOJIOACHUS TPAaBHJ OKOJOTHYECKH O€30IacHOTO TMOBEICHHS B
OKpY>Karollel NpUpOIHON Cpene;

* IOHUMAaTh CMBICI U HEOOXOAMMOCTHh COONIOJCHUS TPEANHCAHUHN, MpeaIaraeéMbplXx B HWHCTPYKIUAX TI0
UCIOJIb30BaHUIO JIEKAPCTB, CPEICTB OBITOBON XUMHH U JP.;

* UCTOJIb30BaTh MNPUOOPETEHHBIC KIIOUEBBbIE KOMIIETEHTHOCTA TIPU BBIMOJHEHUU HCCIEAOBATEIIbCKUX
MPOEKTOB MO U3YYEHUIO CBOMCTB, CIIOCOOOB MOJTYYCHHS U PACIO3HABAHMSI BEILIECTB;

* pa3BUBAaTh KOMMYHHUKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJb3ysl CpPEACTBAa YCTHOM H MHUCBMEHHOM
KOMMYHHKAIIUM TIpU paboTe C TEeKCTaMH yuyeOHUKa WM JOMOJHHUTENBHON JUTEepaTypod, CIPaBOUYHBIMH
Ta0NHUIlaMU, TPOSBIATh TOTOBHOCTh K YBOKEHHUIO MHOW TOYKM 3pEHHUS TMPHU OOCYKIECHUHM PE3YJIhTaTOB
BBITIOJTHEHHON paloThI;

* O0BEKTUBHO OIICHUBATh MH(GOPMAIIHIO O BEHIECTBAX U XMMHUYECKUX MPOIeccaxX, KPUTUUECKH OTHOCUTHCS
K TICEBAOHAyYHOU MH(MOpMaLU, HETOOPOCOBECTHON peKiiaMe, Kacarollelcs MUCIOIb30BaHUS Pa3TUYHBIX
BEIIECTB.

* 0CO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM Il IPAKTUUECKOM JAEATEIBHOCTH YEIIOBEKA,

* OINKUCHIBATH U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTHKY CHCTEMHOTO aHaJIN3a;

* IPUMEHATh 3HAHUA O 3aKOHOMEPHOCTIX MEPUOJUYECKOM CHUCTEMBl XHUMHUYECKUX DJIEMEHTOB IS
O0OBSICHEHUS U MPEJIBUICHUS] CBOMCTB KOHKPETHBIX BEIECTB;

* pa3BUBaTh HH(OPMALMOHHYIO KOMIIETEHTHOCTh TOCPEICTBOM YIIyOJeHHs 3HaHWi 00 UCTOpHH
CTAHOBJICHUSI XHMHWYECKOW HayKW, €€ OCHOBHBIX MOHSATHW, MEPHOJMYECKOrO 3aKOHA KaK OJHOTIO W3
BAKHENIIUX 3aKOHOB IIPUPOJIBI, & TAKXKE O COBPEMEHHBIX JOCTHKEHUAX HAYKU U TEXHUKH.

9-11 knacc

JInunocrTHbIe:

YMCHHE OLCHUBATH MMOBCACHUEC YCJIIOBEKA C TOUKHU 3PCHUMA XUMHYECKOW 0€30MacHOCTH MO OTHOIIEHHIO K
4eJI0OBEKY U IIPUPOJE;

OOBICHSITH CYTh XHUMHUUYCCKHX IIPOLHECCOB; HA3bIBaTh IMPU3HAKH W YCIOBHA IMMPOTCKAHUA XWUMHYCCKUX
peaKIMii; IPOTHO3UPOBATh MPOAYKTHl XUMHUECKHMX peakUuid 1Mo (opMmysiaM/Ha3BaHUSM HCXOJHBIX
BEIIECTB; ONPENEISTh UCXOIHBIE BELIECTBA 110 (hOpMyJiaM/Ha3BaHUSAM MPOAYKTOB PEaKIINH;
MeranpeamerHbie:

CaMOCTOSITeNIbHO OOHApYKUBATh U (POPMYIUPOBATH MTPOOIIEMY ;



BBIJIBUTATh BEPCUH PEILICHUs MPOOJIEMBbl, OCO3HABAaTh KOHEUHBIM Pe3yiIbTaT, BHIOUPATh U3 MPEATIOKEHHBIX
U MCKATh CAaMOCTOSITENILHO CPEACTBA JOCTHKEHUS LIS,

COCTABJIATH (MHIAMBHYaJIbHO WU B TPYIIE) IUIAH PEIICHHs MPOOIeMbl (BHIIOTHEHHUS TIPOCKTA);
noaoupath K Kax10i nmpodieme (3a1aye) aleKBaTHYIO €l TEOPETUUECKYIO MOJIEb;

paboTas 1O MPEAJIOKEHHOMY U CaMOCTOSITENIbBHO COCTaBJIEHHOMY IUIaHY, MCIIONb30BaThb HapsAdy C
OCHOBHBIMH U JOIOJIHUTENBHBIE CPECTBA (CIIpaBOYHAS JIUTEPATYPa, CI0KHBIE IPUOOPBI, KOMIIBIOTED);
paboTaTh O CAMOCTOSATEIBHO COCTaBICHHOMY IIJIaHY, CBEPASACH C HUM M LIEJIBIO I€ATEIbHOCTH, UCIIPABIIAA
OLIMOKH, UCIIONIB3YS] CAMOCTOSITEIBHO II0JOOpaHHbIE cpesicTBa (B TOM yucie u MHTepHer);

aHaM3UPOBaTh, CPABHUBATH, KJIACCU(PUIIUPOBATH U 0000IATH TOHSITHUS;

JlaBaTh OIpeieIeHue MOHATUAM Ha OCHOBE U3YyYEHHOI'0 Ha Pa3IMyYHBIX NIpeIMEeTax y4eOHOro MaTepuaia,
000011aTh MOHATHS — OCYIIECTBIIATD JIOTHYECKYIO OIEpAIMIO Iepexo/1a OT MOHATUS ¢ MEHBIIUM 00BEMOM
K IIOHATHIO ¢ OOJIBIINM 00BEMOM;

PaccMOTpPEHHE XMMUYECKUX IIPOLIECCOB;

UCIIOJIb30BaHUE XUMHUYECKUX 3HAHUH B OBITY;

00BsICHEHHE MUpPA C TOUKH 3PEHUS XUMUH;

IIpeameTrHbIe:

JeBATHKJIACCHUK HAYYHTCS:

* O0BSICHATH CYTh XUMUYECKHUX MPOIECCOB U UX MPUHIMITHATEHOE OTIINIHE OT (PH3UICCKUX;

* Ha3bIBaTh MIPU3HAKU U YCIOBUS MPOTEKAHUSI XUMHUECKHUX PEaKIIHii;

* YCTAHABIIMBATh MPUHAMICKHOCTh XUMHUYECKOM pEaKUUu K ONPeACIEHHOMY THIy IO OJHOMY W3
KJIACCU(pUKAIMOHHBIX MPU3HAKOB: 1) MO YHCIy M COCTaBY HMCXOJHBIX BEUIECTB U MPOJYKTOB PEaKIUU
(peakiuu COeIMHEHUs, PA3JIOKEHUs, 3aMEUICHUs W OOMEHa); 2) MO BBIJACICHUIO WA TOTJIONIECHUIO
TEIUIOTHl (PEaKIMH SK30TEPMHUECKHE U DHIOTEPMHUYECKHE); 3) 10 H3MEHEHHIO CTENeHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB (PEaKIMU OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIC); 4) 0 0OpaTUMOCTH Tpoliecca
(peakiuu oOpaTUMBbIC U HEOOPATUMBIC);

* Ha3bIBaTh (DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEAKIUH;

* Ha3bIBaTh (DAaKTOPBI, BIUAIOIINE HA CMEIIEHNE XUMUIECKOTO PAaBHOBECHS,

* COCTaBJIATb YPAaBHEHUS JJICKTPOJIUTUYECKONW JUCCOLMAIIMKM KHUCJIOT, IIEJIOYeH, COJei; TOJHBIE Hu
COKpallIEHHbIE HMOHHBIC YPaBHEHMsI peaklHnii OOMEHa; YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuui;

* IPOTHO3UPOBATh MPOAYKTHl XMMHUYECKUX peakuuid mo Qopmynam/Ha3BaHUSM HCXOIHBIX BEIIECTB;
OTIPEIETIATh UCXOIHBIE BEIIECTBA M0 (popMysiam/Ha3BaHUSIM MTPOIYKTOB PEaKIINH;

* COCTABJIATh YPAaBHEHUS PEAKIUH, COOTBETCTBYIOIIMX MOCIENIOBATEILHOCTH («IIETIOYKE») MPEeBpaICHHIA
HEOPTraHWYECKUX BEIECTB PA3TUYHBIX KIJIACCOB;

* BBISIBIISITh B TIpOIIECCE DKCIEPUMEHTa MPH3HAKW, CBUIACTENBCTBYIOIIME O MPOTEKAHUH XUMHUYECKOU
peakiuu;

* IPUTOTOBJIAATh PACTBOPHI C OMPEEIEHHON MacCOBOU J10JIe paCTBOPEHHOTO BEUIECTBA;

* ONIPEICNIATh XapakTep Cpeabl BOAHBIX PACTBOPOB KHUCJIOT U IIEJOYed MO0 H3MEHEHHUI0 OKPacKu
WUHUKATOPOB;

* MPOBOJNTh KAYECTBEHHBIC PEAKIMH, MOATBEP)KIAIONINE HAINYMEe B BOJHBIX pacTBOpax BEIIECTB
OTJICTHbHBIX KATHOHOB M aHHOHOB.

* ONIPEACNIATh MPUHAJIC)KHOCTh HEOPTAHMYECKUX BEIIECTB K OJHOMY W3 HW3YYCHHBIX KJIACCOB/TPYIIIL:
METaJIJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* OIPEAEINATh BAJICHTHOCTb U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBIIATH (POPMYJIBI HEOPTaHMYECKUX COCAUHEHWUW I10 BaJCHTHOCTSM M CTETEHSIM OKHUCIICHUS
JJIEMEHTOB, a Tak)Ke 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIHIIE PACTBOPHUMOCTH KUCIIOT, OCHOBAaHHM U COJEH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHMsI (U3MYECKUX M XHUMHYECKHX CBOWCTB TMPOCTBHIX BEIIECTB
(METaioB U HEMETAIJIOB) M WX BBICHIMX OKCHAOB, OOpa30BaHHBIX JJIEMEHTAMH BTOPOTO M TPETHETO
MIEPHOJIOB;



* Ha3bIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEPHBIC IS TPYIMI OKCUAOB: KHUCIOTHBIX, OCHOBHBIX,
aM(OTEpHBIX;

* Ha3pIBaTh OONIME XUMHYECKHE CBOMCTBA, XapaKTEepPHBIC IS Ka)XJIOr0 M3 KJIACCOB HEOPTaHMYECKHUX
BEIIIECTB: KUCJIOT, OCHOBaHUM, COJICH;

* IPUBOJIUTH MPUMEPHI PEAKIUN, MOJITBEPKIAAIOUIUX XUMHUUYECKHE CBOWCTBA HEOPraHUYECKHX BEILECTB:
OKCHIOB, KHCJIOT, OCHOBAaHHI M COJICH;

* OIPECIIATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKImsIX;

* COCTABJIATh OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIN OalaHC (11 M3yYEHHBIX PEAKIUil) MO MPEeI0KEHHBIM
CXEMaM peaKiuii;

* MPOBOJIUTH J1a0OPATOPHBIC OIBITHI, IOATBEPKIAIONIME XUMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPTraHWYECKUX BEIECTB;

* MPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO TMOJYYEHUIO M COOMPAHHIO Ta3000pa3HBIX BEHIECTB: BOJOPOIA,
KHCJIOPO/JIa, YIJIEKHUCIIOTO ra3a, aMMHaKa; COCTaBIISATh YPAaBHEHUSI COOTBETCTBYIOIIMX PEAKIIHH.

JeBATHKJIACCHUK MOJYYUT BO3MOKHOCTb HAYYHThCH:

* COCTaBJIATh MOJIEKYJISIPHBIE U IIOJIHBIE HOHHBIC YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJUTH IPUMEPBI PEAKIMM, MOATBEP)KIAIOIIUX CYIIECTBOBAHME B3aMMOCBA3U MEKIY OCHOBHBIMU
KJIACCAaMU HEOPTraHWYECKUX BEILECTB;

* IPOrHO3UPOBATh PE3yJbTaThl BO3ACHCTBUS PA3IUYHBIX (PAaKTOPOB HA M3MEHEHUE CKOPOCTH XMMUYECKOMH
peakuuu;

* IPOTHO3UPOBATh PE3yJbTaThl BO3ICHCTBUS PA3IMYHBIX (HAKTOPOB Ha CMEIIEHHE XMMHUYECKOIo
paBHOBeCHS.

* IPOTHO3UPOBATh XMMUYECKUE CBOKWCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTDH BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIE WIIM BOCCTAHOBUTEIbHBIE CBOMCTBA
C YYETOM CTENICHEW OKUCIIEHUS 3JIEMEHTOB, BXOSAIINX B €70 COCTAB;

* BBISIBJISTH CYLIECTBOBAHUE I'€HETUYECKOM B3aMMOCBSI3H MEKYy BELIECTBAMH B PsAY: IPOCTOE BEIIECTBO
— OKCHJ — THJPOKCHUJ — COJIb;

* XapaKTepu30BaTh 0COObIE CBOWCTBA KOHIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJUTH NMPUMEPHl YpPaBHEHUM peakiuil, JexKaluX B OCHOBE NMPOMBIIUIEHHBIX CIOCOOOB MOTy4EHUS
aMMHaKa, CEpHOM KHMCIIOTBI, YyI'yHA U CTaJIu;

* OMMCHIBaTh (DU3NYECKHE M XHWMHYECKHE IPOLECCH, SIBIISAIOLIMECS YacThl0 KPYroBOpOTa BEIIECTB B
IIPUPOJIE;

* OPraHU30BbIBATh, NPOBOJAUTH YUYEHHUYECKHE IIPOEKTHI 10 HCCIIEIOBAHHUIO CBOMCTB BELIECTB, MMEIOLIUX
BAYKHOE IIPAKTUYECKOE 3HAYECHUE.

Cooeporcanue yueonozo npeomema «Xumusy

8 kuacc.

Pa3nes 1. OcHOBHBIC NOHATHS XMMHH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX NPeACTABJICHUN)

[Ipenmer xuMun. XUMUsL KaK 4acThb €CTECTBO3HaHMs. BemectBa M ux cBoiicTBa. UHCThIE BelIeCcTBa U
cmecu. MeTonbl TO3HAHUS B XUMHH: HaONIOJCHUE, JKCIepuMeHT. [Ipuembl Oe3omacHO paboTHI C
obopynoBanueM u BemecTBaMu. CTpOCHHE TNIAMEHH.

Uucteie BemecTBa U cMecd. CriocoObl OYMCTKU BEIIECTB: OTCTaMBaHUE, (QUIBTPOBAHUE, BBIIAPHBAHHUE,
KPUCTAJUTH3AIUSA, TUCTHIIANNSA. OU3NIecKre U XUMHUYECKUE SBICHUS. XUMUYeCKre peaknuu. [IpusHaku
XUMUYECKUX PEaKUUN U yCIOBUSI BOSHUKHOBEHUS M TEUEHUSI XUMUUECKUX PEaKIIUiA.

ATOMBI, MOJIEKYJTBI M MOHBI. BerecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIpHOTO cTpoeHus. Kpucrammnueckue
u amopdHbIe BemecTBa. Kpucramimueckue pemieTkd: WOHHAs, aTOMHAas M MoOJeKyispHas. lIpocTeie u
CJIO’)KHBIE BEIIECTBA. XHWMHUYECKHH 3JeMEHT. MeTaibl M HeMmeTauibl. ATOMHAs €IMHUIA MAacChl.
OtHocuTenbHas aTOMHas macca. SI3bIK XMMHMHM. 3HAaKU XUMHUYECKHUX DHIIEMEHTOB. 3aKOH IOCTOSHCTBA
cocTaBa BemiecTBa. Xumuueckue (opmynbl. OTHOCHTENBHAS MOJEKYIspHas macca. KauecTBEHHBI |



KOJIMYECTBEHHBI COCTaB BEIIECTBA. BBIUMCICHHS 1O XUMHYECKMM ¢dopMylnaM. MaccoBas moJs
XUMHUYECKOTO 3JIEMEHTA B CII0KHOM BELIECTBE.

BanentHocTh XMMHUYECKHX 3JIeMEHTOB. OmpeneneHne BaJCHTHOCTH AJIEMEHTOB MO (opmysiaM OMHApHBIX
coenuHeHuil. CocTaBieHre XUMUYECKUX (GOpMYJT OMHAPHBIX COSAMHEHUI MO BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE yuY€HHE. 3aKOH COXpaHEHHUs Macchl BemlecTB. JKu3Hb u jaestenbHocTh M.B.
JlomoHnocoBa. XuMuueckue ypaBHeHHUs. THUIIBI XUMHUYECKUX PEaKIIUil.

Kucnopon. Haxoxnenwe B mpupone. llomydyenue kucnopona B 1abopaTOpHM M MPOMBIIUICHHOCTH.
®dusznueckue M XHUMHYECKHE CBOMCTBa Kuciopoaa. l'openwe. Oxcuabl. [IpuMeHeHune kuciopona.
Kpyrosopor kucinopona B mnpupozae. O30H, amnorponus Kuciopoja. Bo3myx u ero cocras. 3ammura
aTMoc(epHOro BO3/lyXa OT 3arpsi3HEHUM.

Bonopon. Haxoxnenue B mnpupozae. Ilomyuenue Bomopona B J1aOpaTOpUuM U MPOMBIIUIEHHOCTH.
duznyeckue U XUMUYECKUE CBOICTBa Bojgoponaa. Bogopon — BoccranoBuTenb. Mepbl 6€30MacHOCTH HpU
pabote ¢ Bogopoom. [Ipumenenue Bogoposa.

Bona. Metonbl onpeneneHuss cocraBa BOAbl — aHaNU3 M cUHTE3. Pusznueckue cBoilcTBa BOoAbl. Bonxa B
IPUPOIE U CIIOCOOBI €e OUUCTKH. A3panus BoAbl. XUMUYECKHE cBOICTBA BOJbI. [Ipumenenue Boapl. Bona
— pactBopuTENb. PacTBOpUMOCTH BElIECTB B BojEe. MaccoBast 101151 paCTBOPEHHOT'O BEILIECTBA.
KonnuectBennble orHomeHuss B xumuu. KommuectBo BemectBa. Moisb. MousspHas Macca. 3akoH
ABorajipo. MonsipHblii 00beM ra3zoB. OTHOCHTENbHAS IIOTHOCTH ra30B. OObeMHbIE OTHOIICHUS Ta30B MPU
XUMHUYECKHUX PEaKIUsX.

Baxneiimue kimacchl HeopraHuyeckux coeauHeHud. OKcuuabl: cocTaB, kiaccudukanus. OCHOBHbBIE U
KHUCIIOTHbIE OKcuabpl. HomeHkmarypa okcuaoB. @PuU3nyecKue M XUMUYECKHE CBONCTBA, MOJIYyYEHHE U
MPUMEHEHUE OKCU/IOB.

l'unpokcunpl. Knaccudukanus rugpokcuaoB. OcHoBanus. CocraB. Illenmoun u  HepacTBOpUMBbIE
ocHoBaHusl. HomeHknatypa. @u3znueckue U1 XMMHUYECKUE CBOMCTBA OCHOBaHUM. Peakius HelTpain3aiuu.
[Toydenne u mpuMeHeHUEe OCHOBaHHUH. AMDOTEPHBIC OKCHIBI U THIPOKCHJIBL.

Kucnotel. CocraB. Knaccudukanus. Homenknarypa. ®dusnueckue M XHUMHUYECKHE CBOICTBA KHUCIOT.
BeITeCHUTENBHBIN Psii METAILIIOB.

Comu. CocraB. Knaccudpukanus. Homenkiatypa. @usndeckue cBoiicTBa cosieid. PactBopuMocTts coieil B
Bojie. XUMHUYECKHEe CBOMCTBA coseil. CriocoObl momyueHust coseil. [[pumenenue comneit.

['eneTndeckasi CBA3b MEXy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COEAMHEHUH.

JdemoncTpauuu. O3HakOMJIEHHE € oOOpa3liaMu TPOCTBIX U CIOXKHBIX BemecTB. CrnocoObl OYHUCTKH
BEIIECTB: KPUCTAUIU3AINS, TUCTHIUIAIMS, XpoMaTorpadusi. ONbITh, TOATBEPKAAOIINE 3aKOH COXPAaHEHHS
Macchl BEIIECTB.

[Tomyuenne u cobupaHue KHUCIOpPOJa METOJOM BBITECHEHHs BO3AyXa M Bojbl. OmpeneseHue cocTaBa
Bo3ayxa. Koanekyus negpmu, KamenHoz20 yeisi u npoOyKmos ux nepepadomxiu.

[Tomryuenue Bogoposa B anmnapare Kuma, mpoBepka BoJIopojia Ha YHCTOTY, TOPEHUE BOJOPO/Ia, COOMpaHue
BOJIOPOJIa METO/IOM BBITECHEHUS BO3lyXa U BOJBI.

Amnamn3 Boasl. CUHTE3 BOJIBI.

3HaKOMCTBO C 00pa3laMu OKCHJIOB, KHCJIOT, OCHOBaHMM U coiiedd. HelTpanuzarust ménoun KUCIOTON B
MPUCYTCTBUHU UHAMKATOPA.

JlabopaTopHble onbIThl. PaccMOTpeHre BelIeCcTB ¢ pa3IMuHbIMU GU3NYECKUMU cBOMCTBamMu. Paznenenue
CMECH C TOMOIIb0 MarHuta. llpumepsl ¢u3NYECKUX W XUMUYECKUX sBIeHUN. Peakuuu,
WUTIOCTPUPYIOIINE OCHOBHBIE MMPU3HAKH XapaKTePHbIX peakuuu. PaznoskeHne oCHOBHOTO KapOoHaTa Meau
(IT). Peakmust 3amMerieHUsI MEIH KEIE30M.

O3zHakomMiieHHe ¢ 00pa3liaMu OKCHJIOB.

BsaumoneiictBue Bomopoaa ¢ okcuaom meau (I1).

OMBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAaHUH.

IIpakTyeckue padoThI

[IpaBuna TexHUKU 6€30MACHOCTH MPHU padOTe B XUMHYECKOM KabuHeTe. O3HaKOMIIEHUE C JIa0OPaTOPHBIM
00opynoBaHUEM.

OuncTtka 3arps3HEHHON TOBapEHHOMN COJIH.

[Tonmydyenue u cBOMCTBA KUCIOPOJA



[Tonyuyenue Bogopoaa U U3y4EHHUE €0 CBOUCTB.

[IpuroToBieHre pacTBOPOB COJIEN C ONPEAEIEHHON MaCCOBOM 10JI€l PAaCTBOPEHHOTO BEIIECTBA.

Pemenue skciepuMeHTaNbHBIX 33724 110 TeMe «OCHOBHBIE KJIACCHI HEOPIrAaHUUECKUX COSAUHEHUI.
Pacuernmbie 3agaun:

Brrurcnenne OTHOCUTENLHOM MOJIEKYISIPHON MAacChl BelecTBa 1mo (Gopmysie. Beraucienne MaccoBoii 10U
JJIEeMEHTa B XMMHYECKOM COEIMHEHUH. Y CTAaHOBJIEHHE MpocTeiiield (opMynbl BellecTBa 10 MAacCOBBIM
JIOJISIM DJIEMEHTOB.

HaxoxJieHne MaccoBO# 07U pacTBOPEHHOTO BELIECTBA B pacTBOpe. Boluncienne maccsl pacTBOPEHHOTO
BEILECTBA U BOJBI JUUIS IPUTOTOBJICHUS PACTBOPA ONPEACIEHHON KOHIIEHTPALIMH.

OObEMHBIE OTHOILIECHUS Ta30B MPU XUMHUECKUX PEaAKIIMSIX.

Boruncnenus 1o XuMH4eCKUM ypaBHEHHUSAM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOI0 U3 IPOJYKTOB
peakuuu MO Macce MCXOJHOTO BelIeCTBa, O0BbEMY WM KOJMYECTBY BEIIECTBA, COJAEPIKAILEro
ONPEACIEHHYIO JTOJIIO TPUMECEM.

Pazgen 2. Ilepuoamueckmii 3aKOH M NepUOAUYEcKasi cUCTeMa XuUMHYeckux 3jaementoB J[I.H.
MenpnesieeBa. CTpoeHue aToma.

[TepBble MOMBITKUA KIACCU(UKAIUU XUMHUUYECKUX 3JeMEHTOB. [loHATHE O rpylmax CXOAHBIX 3JEMEHTOB.
EcTecTBEeHHBIE CEMENCTBA MIEIOYHBIX METAUIOB U rajioreHoB. biraropoaueie rasel. [lepuoanueckuii 3aKkoH
J.M.Menneneesa. [lepuonuyeckas cucteMa Kak €CTECTBEHHO — HaydyHOE KIACCH(PHUKAIUS XUMHUYECKHX
aneMeHToB. TabmuuHast (opma mHpeacTaBieHHs KiIacCH(UKAUN XUMHUYECKHX 31eMeHToB. CTpykTypa
tabnuuel «[lepuoauueckas cuctema xumuueckux snementoB .M. MenneneeBa» (kopoTtkas gopma): A- u
b- rpynmnsl, nepuoasl. @U3HYECKUI CMBICI MOPSAKOBOIO 3JIEMEHTA, HOMEpPA IEpUOAA, HOMEpA IPYIIIbI
(17151 5TIEMEHTOB A-TPyTIII).

CrtpoeHue aToma: AIpO M DJIEKTpOHHAs 000i04yka. CocTaB aTOMHBIX SA€p: MPOTOHbI U HEHUTPOHBI.
N3oronbl. 3apsn aTOMHOro siapa, MacCoOBOE€ YHCIO, OTHOCUTEIbHAas aroMHas Macca. CoBpeMeHHas
(bopMyIUpPOBKa MOHATHUS «XUMHUUYECKUH FIIEMEHT.

DnekTpoHHas 000JI0UKa aToMa: MOHATHE 00 PHEPreTUYECKOM YpOBHE (SJIEKTPOHHOM CJIO€), €ro EMKOCTH.
3anoiHEeHUEe 3JIEKTPOHHBIX CIIOEB Y aTOMOB 3JIEMEHTOB MEPBOr0 — TpeTbero nepuoaoB. CoBpeMeHHas
(dopMynHpOBKa NEPUOINIECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayunble poctmkenus J.M. MenneneeBa: wucnpasieHue
OTHOCHUTEINIBHBIX aTOMHBIX Macc, IPEICKa3aHue CYLIECTBOBAHMS HEOTKPBITHIX 3JIEMEHTOB, NEPECTAaHOBKU
XUMHUYECKHX DJIEMEHTOB B ieproandeckon cucreme. JKusHp u nesrensHocts .M. Menneneesa.
Jdemoncrpanuu:

duznyeckue CBOMCTBA LIEIIOUYHBIX METAJUIOB. B3auMopelicTBue OKCHIOB HAaTpHsl, Maruus, gpocdopa, cepsl
C BOJIOHM, MCCJIENOBAHUE CBOWMCTB IOJYYEHHBIX NMPOLYKTOB. B3aummoneicTBue HaTpus U Kalusl C BOAOU.
®dusnyecKue CBOMCTBA TaIOreHOB. B3anMoeiicTBrE amlOMUHUS C XJIOpOM, OpOMOM H HOIOM.

Pa3pnen 3. CtpoeHne BemecTsa.

ONEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3J1€MEHTOB. OCHOBHBIE BMJIbI XMUMUYECKOW CBSI3U: KOBaJICHTHAas
HENOJISIpHAsl, KOBAJIEHTHAs IOJISIpHAsi, MOHHAs. BaJeHTHOCTh DJIEMEHTOB B CBETE AIEKTPOHHOW TEOpHH.
Crenenb okucnenus. [IpaBuna onpenenenus creneHeil OKUCIeHUs JIEMEHTOB.

Jdemoncrpanuu:

ConocrapneHue PU3NKO-XUMUYECKUX CBONCTB COEMHEHHI ¢ KOBaJEHTHBIMU U HOHHBIMU CBS3SIMHU.

9 kJaacce

Paznenl. MHoroo0pasne XuMH4eCKHX peaKIHii.

Knaccudukanus XUMHYECKUX peakUui, peakuuud COEAMHEHHUS, Ppa3JIoKEHHs, 3aMelleHHs, oOMeHa.
OKHCIUTENBHO- BOCCTAaHOBUTENbHBIE peakuuu. OKHUCINUTENb, BOCCTAHOBMTENb, INPOLECCHI OKHUCIEHUS,
BoccTaHOBJIeHMs. CocTaBieHHE YpaBHEHUN OKHCIIHUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIMI C MOMOIIbIO
METO/1a OKHMCIHMTEIbHO — BOCCTAHOBUTENBHBIX peakuuil. C MOMOIBI0 METO/a 3JIEKTPOHHOTo OanaHca.
TemoBbie 3¢ (HEKThl XUMUYECKUX peakuuil. DK30TEpPMUUYECKUE U SHIOTEPMUUECKHE PEaKIUH.
TepMoxumuueckue ypaBHEeHuUs. PacueTsl 10 TEPMOXUMUYECKUM YPABHEHUSIM.



CkopocTh xuMuyeckux peakuui. @DakTopbl, BIUAIOLIME HA CKOPOCTh XUMHYECKHX pEaKLui.
[lepBoHavaIbHBIE IPEICTABICHUS O KaTaJIA3E.

OoOpatumele peakiuu. [loHATHE O XMMHUYECKOM pPaBHOBECHM. XHMMHUYECKHE PEAKLUU HAYIIHE B BOAHBIX
pacTBOpax. DIEKTPOIUTHI U HEANEKTPOAuThl. oHbl. KaTnoHns! n aHnoHsL. ['MapaTHas Teopusi pacTBOPOB.
DJEeKTpONUTHYECKAsT TUCCOIMALNs KUCIOT, OCHOBaHMHU, cosieil. Ciiabble W CHIIBHBIE 3JIEKTPOJIUTHL
Crenenp quccouuanu. Peakiuu MOHHOTO oOMeHa. YCIIOBUS MPOTEKaHMs peakluii oOMeHa /10 KOHIIA.
XVMUYECKUE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIMHEHUN B CBETE MPEACTaBICHUN 00
3JIEKTPOJINTUYECKON JUCCOLMAIIMN U OKUCIUTEIbHO — BOCCTAHOBUTEIIbHBIX PEAKIIUAX.

[TonsiTe O THAPOIU3E COJIEH.

Paznen 2. MHoroo0pa3ue BelecTB.

Hemeramnsbl. 'anorenst. IlosoxeHne B MEPUOJUYECKON CUCTEME XMMHUYECKUX JJIEMEHTOB, CTPOECHHUE HX
atomoB. Haxoxzaenue B mpupoze.

@u3nyeckue M XUMHUYECKHME CBOWCTBA TaloreHoB. [losiydeHMe W NpPUMEHEHHWE TajJoreHoB. XJop.
du3nyecKne 1 XMMHYECKHUe cBoMcTBa XJiopa. [Ipumenenue xmopa. XinopoBoopo1. Pusnyeckue CBONCTBaA.
[Honyuenne. ConsHas kuciaora u ee coinu. KauecTBeHHas peakuusi Ha XJOpuj — MOHBI. Pacrio3HaBaHue
XJIOPUJIOB, OPOMUIOB, HOJIU/IOB.

Kucnopon u cepa. Ilonoxkenune B NepuoInYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB.
Cepa. Anmnorponus cepsl. dusnyeckue u xumuueckue coricrsa. Haxoxnenue B npupone. Ilpumenenue
cepbl. CepoBomopos. CepoBoIOpoHAS KUCIOTA U ee conr. KadecTBeHHass peakius Ha CyIb(UI- HOHBI
Oxkcup cepsr (IV).

CepHas kuciora. XUMHYECKHE CBOMCTBAa pPa30aBIEHHOM M KOHLIEHTPUPOBAHHOW CEPHOW KHCIOTHI.
KauectBennast peakuus Ha cynbdar- HOHBl. XUMUYECKHE PEaKInu, JIeKAIINe B OCHOBE MOJTYYEHHS CEPHOI
KHUCJIOTBI B IPOMBIIIEHHOCTHU. [I[prMeHeHne cepHoil KUCIIOTHI.

A3zot u docdop. [lonoxxenue B NepruoIUIECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE MX aTOMOB.
A30T, Ppu3MUecKne U XMMHUYECKHE CBOWCTBA, MOJy4YEeHHE W NMpuMeHeHHne. KpyroBopoT a3zora B mpupoe.
Amvmuak. ®Pu3nyecKue M XMMHUYECKHE CBOMICTBA, NoiydeHue, npumeHeHue. Coau aMMoOHUA. A30THas
KHUCJIOTa U €€ cBoicTBa. OKHUCIUTENIbHBIE CBOMCTBA a30THOM KHUCIOTHI. [lodydeHue a30THOM KHCIOTHI B
nabopatopun. XUMHUYECKHE pPEaKLMH, JeKallde B OCHOBE IIOJyYeHHs a30THOM KHCIOTHI B
npoMeinuieHHOCTH. [Ipumenenne. Conu. A30THbIE y10OpEHHUS.

®ocdop. Amnorponus. Pusndeckue u xumudeckue cpoiictsa. Okeun pocopa (V). @ochopHas KucioTa,
€€ COJIM U y100peHusl.

VYrnepon u kpemuuii. [lonoxenne B NEPUOANYECKON CUCTEME, CTPOCHHUE aTOMOB. YTJIEpOI. AJIOTPONHS.
duznyeckue U XMMUYECKUE CBOMCTBA yriaepoaa. AncopOius. YrapHbslil ra3. YTJIEKUCIbIM ra3. YroiabHas
KucinoTa u ee conu. KauectBeHHas peakius Ha kapOoHaT — HOHBL. KpyroBopot B npupoe.

Kpemuuii. Oxcup kpemuus (IV). KpemHueast kKuciora u ee Coj.

Crexuio. I{emeHT.

Meransl. [lonoxenue B IepuoANYECcKO CUCTEME, CTPOCHUE aTOMOB. Metaiundeckas cBs3b. Pusndeckue
cBoOicTBa. Psn akTHMBHOCTM MeTalioB. cBoiicTBa MeramnoB. OOmue crnocoObl moiydeHus. CriiaBbl
METaJIOB.

[Ilenouynsle Metaynsl. [lonokeHHe B TNEPUOIUYECKOW CHUCTEME, CTPOCHHE aTOMOB. DuU3NUeCKue U
XuMH4eckue cBoictra. [Ipumenenne. Haxoxnenue B npupoze.

[IlenouHo3emenbHble MeTaLIBL. [loN0KeHNE B IEpHOINYECKON cucTeME, CTpoeHHe aToMoB. dDusndeckue u
xuMuueckne cBoicTBa. Ilpumenenne. Haxoxnenue B npuponge. MarHuii m Kanblui , UX BaKHEWIINE
coeanHeHus. JKecTKOCTh BOJIBI M CITIOCOOBI €€ YCTpaHEeHHS.

Amomunuii. [lonoxeHne B MEpUOAMYECKON CHUCTEME, CTpOoeHHe aToMoB. DHU3WYECKHEe W XUMHYECKHE
cpoiictBa. [Ipumenenne. HaxoxaeHnue B npuponie. AMOTEpHOCTh OKCUAA U THAPOKCHUIA aTFOMHHUS.
Kenezo. IlonoxeHue B MNEPUOIUYECKON CHCTEME, CTpoeHHWE aToMOB. DH3WUECKMEe W XUMHUYECKHUE
cBoiictBa. [Ipumenenne. Haxoxnenune B npupose. Baxxnelme coeqMHEHNs kKee3a: OKCUbL, THIPOKCHIbI
u conu xkene3a (I1) u sxenesa (I1I). KauecTBennas peakiusi Ha HOHBI.

Paznen 3. KpaTkuii 0030p BaskHeHIIIUX OPraHu4YecKuX BelleCcTB.



IIpenmer opranuueckoi xumuu. Heopranudeckue v OpraHMYeCKHE COCAMHEHMSA. YIJIEPOJ — OCHOBA
AKHU3HU Ha 3emiie. OCOOEHHOCTH CTPOCHMS aTOMa YIJIepoJia B OpPraHMYECKUX COCIMHEHUSX.

VYraeBogopoasl. IlpenensHble yrieBomoponabl. Meran, 3taH, mnponad. CrTpykTypHble (HOPMYIIBI
yraeBonopoAoB. I'oMoslornueckuil psii  NpenenbHbIX  yriieBoaopoloB. [omornoru. ®Pusnueckue u
XMMHUYECKHE CBOMCTBA IpeNeibHBIX YIJIEBOIOPOAOB. Peaknuu ropenue u 3ameunieHus. HaxoxneHue B
npupozne. IIpumenenue.

HenpenenbHbie yriaeBonopoasl. DTUIEHOBBIN PsiJi HENPEAEIbHBIX YIIIEBOJOPOI0OB. JTUieH. Puznueckue u
XUMHMYECKHE CBOMcTBa OTwieHa. Peaknus npucoenunenus. KauectBennble peakunu. Peaxnus
nonumepusanuu. [lonustmnen. llpumenenue stusnexa.

ATETUIICHOBBIN Pl HEMIPEIEIbHBIX YTIIeBO10po10B. AnieTuiieH. CBolcTBa aneTuiieHa. [Ipumenenue.
[IpousBoanbie yriaeBomopoaoB. Kparkuii 0030p OpraHHYECKHUX COCIUHEHHMH: OJHOATOMHBIE CIIUPTHI,
MHoroatomMHble COUPTHI, KapOOHOBBIE KUCIOTHI, CIO0XKHBIE (PHUPBI, KUPbI, YIIEBOJbl, AMUHOKHCIIOTHI,
6enku. Poib 6eKOB B Opranusme.

[TonsiTHe O BBEICOKOMOJIEKYJIIPHBIX BelecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, ITOJIMMEDP, CTPYKTYPHOE
3BEHO, CTENEHb NosinMepu3anuu. [lonuatuiex, NoaunponuieH, NOIMBUHIWIXIOPUIL.

3. TemaTu4eckoe MNJIAHUPOBAHHE

8 kaacc (2 yaca B Heen10, 68 yaca)

Pa3zngennsl nporpaMmMbl Kosun4yecTBo yacos
1.0cHoBHbIE NOHATUSA XUMUHU (YPOBEHb aTOMHO — 50
MOJIEKYJISIPHBIX NPE/ICTaBJICHUI)
2.Ilepnomuueckuii 3aKOH U TIEPUOJHUECKAS 7

cUcTeMa XUMHUYECKUX eMeHTOB J[.1.
MenneneeBa. CtpoeHue aroma

3.Crpoenue BemecTa. XMMHYECKas CBA3b 9
4. I1oBTOpEHUE 2
Htoro 68

9 kJaacc (2 yaca B HeeJ110, 68 yacoB)

Pazgennl nporpaMmsi KosamnyecTBo yacoB
1.MHoroo6pa3rue XuMHYECKUX peaKkui 15
2.Muoroo6pasue BelecTB 43
3.Kpatkuii 0630p BakHEHIIHX 10

OpTraHU4YCCKUX BCIICCTB

Hroro 68




