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ITnanupyemble pe3ybTaThl 0CBOEHHS IpeAMeTa

JIMYHOCTHBIE pe3yabTaThl

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTENbLHON IPOrpaMMbl OCHOBHOTO
001ero 00pa3oBaHus HOMHKHBI OTPAXKATE:

1) BocnHUTaHME POCCHUCKOW TPaKAAHCKOW HAEHTUYHOCTH: MaTPUOTHU3MA, YBAXKEHUS K
OrteyecTBy, IpOILIOE M HACTOAIIEE MHOTOHAIIMOHAIBHOrO Hapoja POCCHM; OCO3HaHME CBOEH
STHUYECKOW IIPHHAIEKHOCTH, 3HAHUE HCTOPHH, SI3bIKA, KYJIBTYPBl CBOEr0 Hapoia, CBOEro Kpas,
OCHOB KYJIBTYPHOTO HaclleAus HapolIoB Poccuu u dyernoBedecTBa, YCBOEHHE T'yMaHHCTHYECKHX,
JEMOKPAaTHYCCKUX M TPaJUIMOHHBIX ILEHHOCTEH MHOTOHAIMOHAIBLHOTO POCCHUCKOTO OOIIECTBa;
BOCIHTAaHUE YYBCTBA OTBETCTBEHHOCTH U J0JTa nepe; PoauHoii;

2) ¢dopMHpOBaHHE OTBETCTBEHHOTO OTHOILIEHHMs K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaroIuxcs K CaMOPa3sBUTHIO M CaMOOOpa3sOBaHUIO Ha OCHOBE MOTHBAIMM K OOYYEHHIO U
IIO3HAHUIO, OCO3HaHHOMY BBIOOPY U IIOCTPOCHHUIO AaibHEWlIeH HHAMBUIYAIRHON TpaeKTOPUH
o0OpasoBanust Ha 6aze OPUEHTUPOBKH B MHpe Mpodeccuil U mpodeCCHOHATBHBIX MPEMIOYTECHUMH ¢
Y4€TOM YCTOWYMBHIX ITO3HABATENBHBIX WHTEPECOB, a TaKKe Ha OCHOBE (POPMHUPOBAHHSA
YBOKUTENBHOTO OTHOIICHUS K TPYAY, Pa3BUTHS ONbITA YYaCTHs B COLUATIBHO 3HAYUMOM TPYJIC;

3) ¢GopMupOBaHHE IIENOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOH NPAaKTHKH, YIUTHIBAIONIETO COIMAIBHOE, KYALTYPHOE,
SI3BIKOBOE, JTyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA,;

4) ¢$hopMHMpOBaHME OCO3HAHHOTO, YB@XHTEIBHOTO U NOOPOIKENATENHLHOTO OTHONICHHS K
ApYromy 4enoBeKy, €ro MHEHHIO, MUPOBO33PEHHIO, KYIBTYpE, A3BIKY, BEpe, TPAXIAaHCKON O3UIUH,
K WCTOpMH, KYIBTYpE, PEIUIHH, TPAIULMAM, A3bIKaM, LIEHHOCTSM HapogoB Poccuu W HapomoB
MHpPa; TOTOBHOCTH M CIIOCOOHOCTH BECTHM JHAIOT C JAPYTHMH JIIOABMH W JOCTHTaTh B HEM
B3aMMOIOHUMAHHS,

5) OCBOEHME COLMANBHBIX HOPM, TIPABUII MOBEJEHHS, PONEH B (OPM COIMATBHON XKU3HH B
IpYyMIax U COOOLIECTBAX, BKIIOYAs B3POCIbIE W CONHAIbHBIE COODIECTBA; y9aCTUE B LIKOJLHOM
CaMOYMpABJICHUM M OOMIECTBEHHOH >XM3HM B IPEAe]aX BO3PACTHBIX KOMIIETEHIMH C Y4ETOM
PETMOHANIBHBIX, THOKYJIBTYPHBIX, COLIUATIbHBIX ¥ IKOHOMHYECKHX 0COOCHHOCTEH;

6) pasBUTHE MOPAJILHOTO CO3HAHHS M KOMIICTEHTHOCTH B PENIEHUM MOPAIBHBIX IIPOOJIEM Ha
OCHOBE JINYHOCTHOrO BEIOOpPa, HOPMUPOBAHKE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOIO MOBEACHM,
OCO3HAaHHOT'O M OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHBIM IOCTYIIKAM;

7) GpopMupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOLIEHMH H COTPYIHHYECTBE CO
CBCPCTHUKAMH, JE€TbMH CTapIIero M  MJAAIIero BO3pacTa, B3POCIBIMH B  IPOIECCE
00pa3oBaTeNbHOM, OOIIECTBEHHO IIONE3HOM, y4eOHO-HCCIIEN0BATENLCKON, TBOPUECKOH M APYTHX
BHJIOB JIEATENHFHOCTH,

8) (dopMupoBaHHE LEHHOCTH 370pPOBOr0 U GE30MaCHOr0 00pasa KU3HHU; YCBOEHHE IIPABUII
WHIUBUAYAIBHOIO M KOJIJICKTUBHOTO O€30MacHOTO TIOBEACHHS B YpPE3BBIYAHHBIX CHUTYAIUAIX,
YTPOXKAOUIUX HU3HH U 30POBBIO JIIOJCH, PaBUII MTOBEICHHS HA TPAHCIIOPTE M Ha JIOpOTrax;

9) dbopMupoBaHHE OCHOB 3KOJOTHYECKOH KYIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIUICHUSA, PAa3BUTHE OMNBITA OKOJOTHMUCCKH OpPHUECHTHUPOBAHHOM
pedIeKCUBHO-OIIEHOYHON M TIPAKTHYECKOM JACSTENBHOCTH B )KU3HCHHBIX CUTYALMsAX;

10) oco3zHaHWe 3HAYCHHUSI CEMbU B KM3HM 4YeJIOBEKa U OOIIECTBA, NMPUHATHE IEHHOCTH
CEMEHHOM XHU3HHU, YBAXUTENBHOE U 3a00TIHBOC OTHOIICHHE K YJIEHAM CBOEH CEMBH;

11) pa3BuTHE 3CTETHUYECKOrO CO3HAHHS YEPE3 OCBOEHHE XYA0KECTBEHHOrO HACIHEIus
HapoaoB Poccuu u Mupa, TBOpUECKOH ACATETBHOCTH 3CTETUYSCKOTO XapaKTepa.

MetanpeaMeTHEBIE pe3ynbTaThl

1) ymMeHue caMOCTOSTENBHO OMPEEIISATh IeJU CBOEro 00y4eHus, CTaBUTh U (POPMYJIUPOBATh
Juis ceOst HOBBIE 3a/1a9d B yuebe U [M03HABATEIbHOM AEATEIBHOCTH, Pa3BUBATh MOTHBbI U UHTEPECHI
CBOCH MO3HABATEIBHON ACATCTHEHOCTH;



2) yYMEHHE CaMOCTOATENHHO IUTAHUPOBATh IYTH JOCTWOKEHHS IeJeid, B TOM YHCIIe
aJIbTePHATHBHBIE, OCO3HAHHO BbIOMpaTh HauOonee >PQPEKTHBHBIE CIIOCOOBI PENICHHS Y4eOHBIX U
[TO3HABATENbHBIX 33/1a4;

3) yMEHHME COOTHOCHTHb CBOHM JEHCTBHUS C IUIAHHPYEMBIMH pPE3yJbTaTaMH, OCYIIECTBIIAThH
KOHTPOJIb CBOEH JEATENBHOCTH B IpOLEcCe IOCTHXKEHHUS pe3ylbTara, ONPeeNsaTh CIIOCOObI
JENCTBUHA B paMKax TNPEATOXKEHHBIX YCIOBH U TpeGOBaHMi, KOPPEKTHPOBATH CBOH IEHCTBUS B
COOTBETCTBHU C U3MEHSIOIIEHCS CUTyalUeH;

4) yMeHHE OLEHHBATh IIPAaBUJIBHOCTh BBIMONHEHHs Yy4eOHOM 3amadd, COOCTBEHHbIE
BO3MOXHOCTH €€ PelICHHS;

5) BazieHue OCHOBAMM CAMOKOHTPOJIISI, CAMOOIIEHKH, IPUHSATHS PEIICHUI K OCYIIECTBIECHHS
OCO3HaHHOTO BBIOOpa B y4yeOHOH M TO3HABATEIBLHOMN IEATETBHOCTH;

6) yMEHHE OIpelNeNsATh IIOHATUS, CO3MaBaTh OOOOIIEHHs, YCTAHABIMBATH AHAJIOTHH,
KJIaCCH(UIMPOBATh, CaAMOCTOATEIBHO BBIOMPATH OCHOBAHUS W KPUTEPHH JUIS KIACCH(DUKALWH,
YCTaHABJIMBAaTh  NPHYUHHO-CIIEACTBEHHBIE  CBA3M, CTPOMUTH  JIOTUYECKOE  PaCCYXKJIEHHE,
YMO32aKIII0YE€HHE (MHIYKTHBHOE, IEAYKTUBHOC U [10 AHAJIOTHH) U JENIaTh BHIBOJIBL;

7) yMeHHE cO31aBaTh, IPHUMEHATH U IPe0OPa30BLIBATE 3HAKM M CHMBOJIbI, MOJIENU M CXEMBI
JUIS peleHns y4eOHBIX U NTO3HABATENIbHBIX 3a/1a4;

8) CMBICTIOBOE UTCHHUE;

9) yMeHHEe OpraHM3OBBIBATH Y4eOHOE COTPYAHHUUECTBO M COBMECTHYIO IEATENBHOCTH C
YUYUTENIEM ¥ CBEPCTHHKAMH; PabOTaTh MHAMBHIYAIBHO M B TPYIIIE: HAXOIUTh OOINEe pelIeHHe
paspemars KOH(IUKTH HA OCHOBE COTTIACOBAHMSI MO3UIMH M y4eTa MHTEPECOB; (OPMYIMPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOEC MHEHHE;

10) ymeHme OCO3HAHHO NCNOJB30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBMH C 3ajadeif
KOMMYHHMKAIIUU JJI1 BEIP@XEHHUS CBOMX YYBCTB, MBICIEHl W MOTpeOHOCTEH; IIAHWUPOBAHUS H
PETYNAIMU CBOCH MNEATENHHOCTH; BJAIEHHE YCTHOM W MHUCBMEHHOM pPEYbI0, MOHOJIOTHYECKOM
KOHTEKCTHOM PEYbIO;

11) dopmupoBaHHE ¥ pa3BHUTHE KOMIETEHTHOCTH B OOJNACTM  HMCIHOIB30BAHUS
MH(OPMallMOHHO-KOMMYHHKALMOHHBIX TexHomorui (nanee - MKT kommereHmuu); pa3BHTHE
MOTHBAIMH K OBJIAJICHUIO KYJIbTYPOH aKTUBHOTO I10JIb30BaHHS CIOBAPSIMH U APYTHMU MOMCKOBBIMH
CUCTEMAMH;

12) ¢opmupoBaHHE M pa3BHTHE KOJOTHYECKOTO MBINLIEHHS, YMEHHME NPUMEHSTh €r0 B
MIO3HABATEIbHOM, KOMMYHHKATHBHOH, COIMAIbHON MPAKTHKE U MPOGhECCHOHATBHON OPUEHTAIIHH.

IIpeaMeTHBIMU pe3yJabTaTAMHU

BBITyCKHUK HAyYHUTCS:

° XapaKTEPHU30BaTb OCHOBHBIC METOABI [TO3HAHUA: HaGHIO,ZICHI/Ie, HU3MEPCHUEC, DKCIICPUMCHT,

L4 OMMUCBHIBAThL CBOWMCTBA TBCPABIX, KHUIAKUX, ra,3006p33m>1x BCIICCTB, BBIACHAA HX
CYHIECTBCHHBIC IPU3HAKU,

L PacCKpbIBaTh CMBICI OCHOBHBIX XHMHUYCCKHX MOHATHI «aToMm», «MOJICKYJia», «XUMHUYECKUH

SJIEMEHT», «IIPOCTOC BEIICCTBO», «CIOXHOC BCHICCTBO», «BAJICHTHOCTHY, «(XHMHUYCCKAA PCAKIIH,
HCTIONIB3YS 3HAKOBYHO CUCTEMY XHUMHU,

o PAacKphIBaTh CMBIC] 3aKOHOB COXPAHEHHs MACChl BEUIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIAPHON TEOPUH;

J pasnuyaTh XMMUYECKHE U (PU3UUECKUE SBICHUS,

o Ha3bIBATh XMMUUYECKUE IIIEMEHTHI;

o OIIPEJIENATh COCTAB BENIECTB O UX (popMynam;

° OIPENENATh BJICHTHOCTh ATOMA DJIEMEHTA B COCAMHEHUAX;

L ONpEAEIIATh TUIl XUMUYECKUX PEaKLUil;

o Ha3bIBATh NIPU3HAKU U YCIIOBHSI POTEKAHUS XUMHUECKUX PEAKIIMH;

L4 BBIABJIATh TPU3HAKHW, CBHUIACTCIBCTBYIOIIHUE O IMMPOTCKAHUU XUMHUYECKOMN pCakun Ipu
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BBIINIOJIHCHUH XUMHYCCKOI'O OIIBITA,

. COCTaBIIATh (POPMYIIBI OMHAPHBIX COETUHEHUH;

o COCTaBJIATh YPABHEHUSA XUMHYECKUX PEAKITHA;

J co0mronaTh mpaBuiia 0€30MacHOi pabOTHI MPH MPOBEIACHUH OIBITOB;

o TI0JIE30BaThCA 1a00PATOPHBIM 000pyIOBaHUEM U TTOCYOM;

J BEIYUCIIATE OTHOCUTEIBHYIO MOJIEKYIIPHYIO U MOJIIPHYIO MACChl BEIIECTB;

. BBIYUCIIATH MACCOBYIO O XUMHUYECKOTO 3JIEMEHTA [0 GopMyJie COETUHEHMS;

J BBIYUCIIATE KOJIMYECTBO, 00BEM MM Maccy BellecTBa MO KOJIMYECTBY, 0OBEMY, Macce
pEeareHTOB WM IIPOAYKTOB PEaKIIMH;

o XapaKTepu30BaTh (pU3MUECKHE W XMMHWYECKHE CBOMCTBa IPOCTHIX BELIECTB: KHUCIOPOAA M
BOJIOPOJIA;

® II0JIy4aTh, COOMPATh KHCIOPOI U BOIOPOL;

o pacro3HaBaTh ONBITHEIM IIyTEM ra3000pa3Hble BellecTBa: KUCIOPO, BOJOPOL;

o pacKpsIBaTh CMBICT 3aKOHA ABOTa/Ipo;

PacKphIBATE CMBICI NOHATUH «TEII0BOHM 3 (PeKT peakiumy, «MOJSIPHBIH 00BeM»;

° XapakTepU30BaTh PU3NYECKHUE U XMMUYECKHE CBOMCTBA BOJIBI,

o PACKpEIBAaTh CMBICI MOHATHS «PacTBOPY;

® BBEIYHMCIISTH MaCCOBYIO JIOJII0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

o IIPUTOTOBIIATE PACTBOPEI C ONIPEAECIICHHON MacCOBOM J0JeH paCTBOPEHHOIO BEIIECTBA;

° HA3EIBATh COEAMHEHHS U3YYCHHBIX KJIACCOB HEOPraHUYECKHX BEIECTB;

o XapakTepu3oBarb  (puU3MYECKME M  XHMHYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX BEIIECTB: OKCHIOB, KHCIIOT, OCHOBAHUM, COJICH;

. ONPEJENATE IPUHAMIEKHOCTh BEUIECTB K ONPEIECIEHHOMY KJIaCCy COCANHEHUN;

o COCTaBJIATE (GOPMYIIBI HEOPTAHWYECKIX COSTUHEHUH N3YYEHHBIX KJIACCOB;

o MPOBOJIUTh OIBITHI, MOATBEPNKAAIOMMNE XUMHUYCCKUE CBOMCTBA M3YUYEHHBIX KJACCOB
HEOPraHUYECKUX BEIIECCTB;

. pacro3HaBaTh ONBITHBIM ITYTEM- PaCTBOPbl KHUCIOT M IIEJ0YEH MO M3MEHEHUIO OKPACKHU
UHJUKATODa,;

° XapaKTEePHU30BaTh B3aUMOCBA3b MEXAY KIIAaCCAMU HEOPTaHUYECKUX COCAUHEHUN;

° packpeiBaThk cMbIch [lepuoauueckoro 3akona /.M. Menzeneena;

. OOBACHATh QM3MUYCCKUI CMBICIT aTOMHOTO (TIOPSAAKOBOI0) HOMEPa XUMHUYIECKOTO JJIEMCHTA,
HOMEPOB IpYIIIEI U IIeproja B nepuoanyeckoit cucreMe /.M. Menzaeneena;

o OOBSACHITH 3aKOHOMEPHOCTH M3MEHEHHSI CTPOCHHUS aTOMOB, CBOMCTB JIEMEHTOB B IIpeiesiaxX
MaJIbIX IIEPUOJOB U INIABHBIX OATPYIIIL;

o XapakTeprU30BaTh XMMHYECKHE 3JEMEHTH (OT BOJOPOAA IO KajbIMs) Ha OCHOBE HX
IIOJIOXKEHUS B epuoanydeckont cucreme [I.M.MeHzeneeBa 1 0cCOOEHHOCTEN CTPOEHHUS X aTOMOB;

o COCTaBIISITh CXEMBI CTPOEHHUS aTOMOB TIepBhIX 20 371eMEHTOB niepuoanyeckoit cucremsr [[.1.
Menneneesa;

. PacCKpbIBaTh CMBICH NMOHATHH: «XMMUYECKas CB3bY, «3JICKTPOOTPULATEIBLHOCTDY,

. XapaKTepU30BaTh 3aBUCUMOCTh (DU3MUYECKUX CBONCTB BEIIECTB OT THUINA KPHCTAUIMYECKOH
pELIeTKY;

. ONPEAENATh BUJ XUMUYECKON CBSI3M B HEOPraHUYECKUX COCIMHEHUSX;

® M300paXkaTh CXEMBI CTPOCHHS MOJIEKYJ BEILECTB, OOpa3OBaHHBIX PAa3HbBIMU BUIAMH
XUMHYECKHUX CBS3EH;

. pacKphIBaTh  CMBICH  IMOHATHA  «UOH»,  «KAaTHOH»,  «AHUOH»,  «DJICKTPOJIUTHI,

«HEIJICKTPOJIMTEI», «QJICKTPOJIUTHYCCKAA IUCCOHANUA», «OKHUCIUTCIb), «CTCICHb OKHCIICHHA
«BOCCTAHOBHUTCIIb», KOKHUCIICHUECY, «BOCCTAHOBIICHHUC)),

° OTIPENIENIATh CTCIICHb OKUCIICHHUS aTOMa 3JIEMEHTA B COCAMHEHUH,
® PACKpPBIBATH CMBICI TEOPHH JJIEKTPOIUTHUECKOH ANCCOLMALINH;
° COCTaBJIATh YPABHEHUS SJIEKTPOIMTHYESCKON TUCCOLUAINH KMCIIOT, LIEJI0YeH, COJIeH;
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o OOBACHATE CYIIHOCTB IPOLECCA BIEKTPOIUTHYECKOM AMCCONMALMM U PEaKIHii HOHHOTO
oOMeHa;

® COCTaBJIATH IMOJIHBIE K COKPAIllCHHbIC HOHHEBIE YpaBHCHUA pCaKILIMH 06M6Ha;

L4 OIIPCACIIATh BO3MOXHOCTD IIPOTCKAaHUA peaKum"I HOHHOTI'O 06MeHa;

L4 IIPOBOANTH PEAKIUH, ITIOATBEPKAAIOIINE KA4eCTBEHHBIN COCTaB Pa3IMIHBIX BECUICCTB,

L4 OIIPpENEIIATh OKUCIIUTEIIb U BOCCTAHOBUTEID,

L COCTaABJIATh YPAaBHEHU OKUCIHUTEIBHO-BOCCTAHOBHUTEIIBHBIX peaKuHﬁ;

L4 Ha3BIBATH q)aKTOpLI, BIIMAIONINE Ha CKOPOCTH XUMHYECKOMI PEaKLUHU;

L4 KHaCCI/I(bI/II_[I/IpOBaTI) XMMHYCCKHE PEAKIUU MO PA3INYHBIM IIPU3HAKAM,

L XapaKTCpH30BaTh B3aHMOCBI3b MEXKy COCTaBOM, CTPOCHHEM U CBOMCTBaMU HEMCTAJJIOB,

L4 IIPOBOJUTE OIIBITEI 110 IIOJIYYCHHIO, CO6I/IpaHI/IIO U HU3YYCHHIO XHMHYECKHUX CBOMCTB
ra3006pa3H51x BEHOICCTB: YIJIECKUCJIOrO ra3a, aMMHuaKka,

L paciio3HaBaTh OIBITHBIM IIYTEM l"33006pa3HbIe BC€IIECTBA.: yrHCKI/ICHLIﬁ ra3 1 aMMHakK;

® XapaKTCPU30BaTh B3aUMOCBA3b MECKIY COCTABOM, CTPOCHUCM U CBOMCTBaMH MCTAJJIOB,

L4 Ha3bIBaTh OPTaHUYECCKHE BECUIECTBA 110 UX (I)OpMyIICS MCTaH, 5TaH, OTHJICH, MECTAHOJI, 3TaHOJI,

TIUOCPUH, YKCYCHas KHCIIOTA, AMHMHOYKCYCHass KHCJI0Ta, CTCapHMHOBasl KHCJIOTA, OJIEMHOBad
KHUCJI0Ta, I'TTI0OKO34,

o OLCHMBATh BIMSHHE XHMHYECCKOTO 3arpsA3HEHHUs OKPYKAIOUIeH Cpelbl Ha OpraHu3M
YeJI0BeKa;

° IPaMOTHO 00paIIaThCs ¢ BEMECTBAMU B IIOBCETHEBHOM KU3HH

° ONpPENCIATh  BO3MOXXHOCTH  NPOTEKAHHS  pEaKUMH  HEKOTOPBIX  IPEACTaBHUTEINCH

OpPraHUYECKUX BEIIECTB C KHCIOPOAOM, BOAOPOJOM, METAIIaMU, OCHOBAHUAMHU, TAJIOT€HAMH.
BrinyckHEK IOTYy4HUT BO3MOKHOCTE HAYUHUTHCS:

. BBIJIBUTaTh U TIPOBEPATH 3KCIIEPUMEHTAIBHO TUMOTE3Bl 0 XMMHUYCCKHUX CBOMCTBAX BEIECTB
Ha OCHOBE MX COCTaBa U CTPOCHHSI, MX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKHE PEAKIHHU, O XapaKTepe
U MPOAYKTAX Pa3jIM4HBbIX XUMHUYECKUX PEaKIIui;

o XapaKTEepH30BaTh BCLICCTBA IO COCTaBy, CTPOCHUI0 M CBOWCTBAM, YCTaHABIMBATH
NPUYMHHO-CIICICTBCHHBIC CBA3H MEXY JAHHBIMH XapaKTEPHUCTHKAMU BEIICCTRA,;

. COCTaBJIATh MOJIEKYJSIPHBIC W TIOJHBIE HOHHBIE YpPaBHEHHUS IO COKPAICHHBIM WOHHBIM
YPaBHEHUSM;

o IIPOTHO3HPOBATH CIIOCOOHOCTH BCIIECTBA  MPOSBIATH OKHCIIUTENbHBIE  WIH
BOCCTaHOBUTEIIBHBIC CBOXMCTBA C YYETOM CTETICHEH OKUCIIEHHS DJIEMEHTOB, BXOAIIMX B €r0 COCTAB;
. COCTaBILATh YPAaBHCHMs DPEAKUUH, COOTBETCTBYIOUIUX ITOCIEIOBATEIIEHOCTH MPEBPAIICHHUMH
HEOPraHUYECKHUX BEIIECTB PA3TUYHBIX KJIACCOB;

® BBIIBUTaTh M TPOBEPATH OKCIEPUMEHTANBHO THMIIOTE3BI O pe3yiabTaTaX BO3JACUCTBHUS
pasTMYHBIX (HaKTOPOB HA H3MEHEHHE CKOPOCTH XMMUYECKON PEAKIHH;

® MCTIOJIb30BATh TIPHOOPETEHHBIC 3HAHMS JJISI OKOJOTMYECKH TI'PAMOTHOTO TIOBEICHHS B
OKpY>Karolleu cpee;

. HCIOJIb30BaTh NPHOOPETEHHBIE KITIOUCBBIC KOMITCTCHLIMM MPHU BBIMOJHCHUH TPOEKTOB U
y4eOHO-HCCTIEI0BATENBCKHX 3a/1a4 [0 H3YYCHHIO CBOWCTB, CIOCOO0B MOMYYEHHS M PACTIO3HABAH IS
BEILIECTB;

. O0BEKTUBHO OLEHNBATh HHOOPMAIHIO O BEIECTBAX U XHMUYECKHMX TPOLECCaX;

. KPUTHYECKH OTHOCHTHCS K IICEBJOHAYYHOH HH(OpMAIMM, HEZOOPOCOBECTHON peKiame B
CPEACTBaX MacCOBOI HH(pOpMALIHH;

J OCO3HABATh 3HAYEHUE TCOPETUYCCKHUX 3HAHMII [0 XUMHH VIS MIPAKTHYECKONU IEATEIBHOCTH
4eJI0BEKA,;

) CO37]aBaTh MOJICJIU M CXEMBI JUIsl PEIICHHUs yICOHBIX U MTO3HABATEIBHBIX 33/1a4;

. NOHMMAaTb HEOOXOJUMOCTh COOJIIOACHUS NPEANHUCAHUMA, NPEeIaraéMbplX B MHCTPYKLHUAX MO

MCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOW XMMUH H JP.



CoaepixaHue TeM y4eGHOro npeaMera

8 xmacc

Beenenue. MecTo XMMHUH cpe/id eCTECTBEHHBIX HayK. [IpeaMer XuMuu

Tema 1. IleppoHavajbHble XHMHYECKHE TOHATHS

Bemecrso. Unctpie BemectBa M cMecd. MeTonsl pasienenus cmecedl ((QHUIbTpoBaHHE,
OTCTaWBAHHUE, BHIIAPUBAHHE, TIEPETOHKA).

ATOMHO-MoOJIEKYIIIpHOe ydeHue. 3uauenne pabor M. B. Jlomonocosa u Jx. JlaneToHa I
(opMUPOBaHUS ATOMHCTHYECKOTO MHPOBO33PEHHS.

XUMHYECKHH DJIEMEHT Kak BHA atoMoB. CHUMBOJBI 3J€MEHTOB. PacnpocTpaHEHHOCTH
9JIEMEHTOB Ha 3eMJIe U B KOCMOCE.

Monekyna kak Menpyaiillas dYacTHIa BelIeCTBa, oOiagaromias ero XUMHYECKUMH
CBO¥CTBaMH. BemectBa MOJEKYISIPHOTO M HEMOJEKYIAPHOIO CTPOEHHs. 3aKOH IIOCTOSHCTBA
COCTaBa BEUIECTB, UMEIOIIUX MOJIEKYJISIPHOE CTpOeHUE. XUMUYeCKue HOPMYIIbL.

Maccer atomoB 1 Moneky. I[ToHsTHE 06 OTHOCHTENBHOM aTOMHOMN U MOJIEKYIIAPHOM Macce.

IIpocTeie 1 crnoxHbIe BemecTBa. MeTamns! U HeMeTawtbl, OpraHudecKUe ¥ HEOPraHUIECKHE
BEIIIECTBA.

W3menenusl, mporcxoasmue ¢ BemecTBaMu. Ousideckue ABICHUS U XUMUYECKUE PEAKIIUH.
IIpu3HaKK XMMUYECKHX peakIuil. XHMHYECKUE MPOIIECCH B OKPYKAOIIEM HAC MUPE.

3aKOH COXpaHEHHs MACCHI BEILECTB. YPaBHEHHE XUMHUYECKOM peakuuu. OCHOBHBIEC THITBI
XMMHUYECKUX  PEaKUHWH: pa3NoKeHHE, COCJUHCHHE, 3aMelleHue, OOMeH. BrlumcieHHe
OTHOCHTEIIBHOW MOJIEKYISPHOH Macchl BelecTBa 1o (Gopmynie. Belumcienre MaccoBod gomu
DJIEMEHTA B XUMUYECKOM COCTUHEHUH.

JeMoHcTpauuonHpie onbIThl. OOpa3susl MHIMBUAYAIBHBIX  BEHIECTB  (METAJIbL
HEMETaJUIbl, CJIOXHBIE BEIIECTBA) U cMecel (pacTBopel, rpaHut). I'openne Maruus. Kunenwe
cupra. [openme crnupra. ONBITBH, TOATBEPXKIAIOIINE 3aKOH COXPAHEHUS MAacChl BEIIECTB.
OOpasoBanyne aMMHaKa MPH PACTUPAHWH CMECHU TAIEHOH M3BECTH C XJIOPUAOM aMMOHHs, OIBITHI,
JACMOHCTPHUPYIOLIHE MOSBJICHHUE OKPACKM NpPH CMELIEHHWU JBYX pPacTBOPOB (TaHHMHA M Cyib(aTa
xenesa (II), cynsdara meau (II) u ammuaka, xentoil KpostHON conm M xyopuza xenesa (IID),
HuTpara cBuHUa (II) m mopmna kanus, GeHondrasenHa u wenodn). PasneneHue cMecH MEIHOTO
KyIopoca H Cephbl paCTBOPECHHUEM.

JlaGopaTopubie onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3laMM MPOCTHIX M CJIOXKHBIX BEIIECTB. 2.
Pasnenenne cmecedl. 3. Xummueckue sBieHHMs — (OPOKATMBAaHUE MEIHOM  MPOBOJOKY;
B3aHMOJICHCTBHE MeNa C KUCIOTOH, pa3loXeHWe caxapa NpH HarpeBanuu). 4. Pasznoxkenue
ManaxuTa. 5. CocTaplIeHHe IAPOCTEPIKHEBBIX MOIeNIel TIPOCTENIINX MOJIEKYIL.

ITpakTuyeckne padoTel. 1. 3HAKOMCTBO C N1abopaTopHBIM 00OpyHOBaHMeM. [IpaBmia
6e3omacHoCcTH TpH paboTe B XUMHYECKOH Jiaboparopuu. 2. O4HCTKA 3arpa3HEHHON MOBapEeHHOM
COJIH.

Tema 2. Knucinopoa. Bonopon. Boxa. PactBopsl

Kucnopoa, ero pacmpocTpaHEHHOCTh B MpUpoje, (PU3NUECKME U XUMHYECKHE CBOWCTBA,
NojxyyeHne B 1ab0opaTopuu U MPUMEHEHHE.

OxcHuzbl METAJUIOB 1 HEMETAJLIOB.

BanentHocts. CoctaBnenue Gopmyi M0 BaJCHTHOCTH.

Bosayx — cmeck razos. Beienenue kuciopona u3 Bo3ayxa. [IousiTue 06 HHEPTHBIX ra3ax.

l'openue cnoxHelX Bemects B Kuciopoge. CrTpoeHue IUIAMEHH, TEMIIEpaTypa
BocriameHenus. Ilnasma. Tymenue moxxapoB. OrHerymmrens. MemreHHoe okucneHue. [TonsaTue
06 annorponuu. O30H — aWIOTPONHAST MOIUGDUKALUS KHCIOPOIA.

Bonopox, ero pacnpocTpaHeHHOCTH B NpHpojae, (GU3NYECKUEe M XMMHYECKUE CBOICTBA,
NoJTy4eHHue B 1a00paTopuu U IPUMEHCHHE.

Kucnots! u comu. Cocranenue ¢popmyi coneit. Conu, HCHONb3yeMBIC B OBITY.

Bopna, ee pnznueckue croiictea. [Tomyuenne qucTuinpoBanHON Bobl. KpyroBopot BoIbI B
pupoze.

PactBopsl. PacTtBopuMOCTh BelecTB B Bojie. 3aBUCUMOCTh PACTBOPUMOCTH OT TEMIIEPATYPEI
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U JaBlIleHUs. MaccoBasi 10718 pacCTBOPEHHOTO0 BelecTBa. Kpucramioruaparsl.

Xumuyeckue CcBOMcTBa BOJbL I[loydeHHMe KHCIOT TIpU  B3aMMOJEHCTBUH OKCHJIOB
HeMeTaoB ¢ Bonol. Ilonartue o6 ocHoBamusx. IlomydeHwe mieroded NpH B3aUMOMAEHCTBHH C
BOJIOM aKTUBHBIX METAIIJIOB WM UX OKCUIOB. IIpencraBienne 0 KUCIOTHO-OCHOBHBIX MHAUKATOpaX.

JleMOHCTpAIMOHHBIEe ONMBITHL. ['opeHue yris, cepsl, Gochopa U XKe- Jie3a B KUCIOPOJE.
ITpuems! TymieHus riamenud. [lomydeHune Bomopo- Aa B ammapare Kummma, ropeHue BoIOpoJa Ha
BO3/lyX€e. BocCTaHOBJIEHHE OKCHIA MeTalia BOZOPOJOM. B3peIB rpeMydero rasa. Bsaumoneitct-
Bue okcuaa pochopa (V) ¢ Bomoit. Ileperonka Boasl. YBenudeHre o0beMa BOAbBI IPU 3aMEP3aHUH.
3aBHCUMOCTh PACTBOPUMOCTH COJIM OT TeMIEepaTyphl. Bellajenue KpUCTaJIOB MPU OXJIAXKIECHUH
HACEIIEHHOTO pacTBOpa (HUTpaTa Kaius, aJlOMOKAaJMeBBIX KBAcIOB, HOAM-Ja CBHMHIA). Mepsl
0e30macHOCTH IIpu paboTe ¢ KHCIoTamMH. B3aumoneiicTBHe HaTpus ¢ BOmoM. B3amMmojeWcTBHE
BOJSTHOTO T1apa ¢ erne3oM. ['amenne u3Bectu. Pazinosxenne BOJLI 9JIEKTPUIECCKUM TOKOM.

JlabopaTtopHble OIBITHI. 6. [Tonyuenue KHCI0pOJa npu Pa3JIOKEHUHU
KHCIIOPOACOAEPKAIMUX coequuennit. 7. Ilonydenwe BOAOpOJa M H3YYEHHE €ro CBOMCTB. 8.
Jleruaparanus MEIHOTO Kymopoca. 9. PacTBOpHMOCTE TBEPABIX BEIIECTB B BOJC U €€ 3aBUCUMOCTh
ot Temreparypsl. 10. Pacrio3HaBaHue pacTBOPOB KMCIOT U OCHOBAHUH C TIOMOIIBIO HHANKATOPOB.

[pakTuyeckue padorsl. 3. [lonydeHue KucCiIOpoaa pa3iloKEHHEM IICPMaHTaHaTa Kalusd U
H3ydeHHe CBOMCTB Kuciopona. 4. IlpurotoBneHue pacTBopa € 3aJaHHOM MacCOBOHM JOJIEH
PacTBOPEHHOI'O BELIECTBA.

Tema 3. OcHOBHbBIE KJIACCHI HEOPraHUYECKHX COEAMHEHMI

Oxkcunpl, WX Kiaccudukauys, B3aUMOACHCTBUE C BOMOHW, KHCIOTaMH M IICTOYaMH.
B3aumoneicTBue MeXay KUCIOTHBIMH U OCHOBHBIMH OKCUJIaMHU.

Kucnotel, ux ximaccupukanms, B3aUMOACHCTBHE C METalaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBaHUsIMHU U coysiMu. [IoHATHE O psife HANPSIKEHUH METAILIOB.

OcHoBaHus, UX Kiaccu(ukamusi, B3aUMOACUCTBHE IIENOYEH C KHCIOTHBIMH OKCHIaMH,
KHCJIOTaMH U CONsIMH. PaziioskeHne HepacTBOPUMEBIX B BOJE OCHOBAHMM IIPH HATPEBAHHH.

AMdoTepHbIE OKCUBI U TUIPOKCHIEL.

Peakuus neditpanuzaunu. KucinoTHO-0CHOBHBIEC HHIMKATODEI.

Conu, MX peakiMd C KUCIOTaMH, INENOYaMHU M JOPYrHMH colsMmu. IIOHATHE O KUCIBIX U
OCHOBHBIX COJSIX.

YcnoBust, Ipu KOTOPBIX peakiust oOMeHa MPOTEKaeT A0 KOHIA.

I'eHeTHYECKas CBA3b MEKAY OCHOBHBIMHU KJTACCAMU HEOPTaHHUYECKHX COEIMHEHHM.

JIeMOHCTPAMOHHBIE ONbITHI. 3HAKOMCTBO C 00pa3iaMi OKCHIOB. XHMMHUYECKHE CBOMCTBA
PacTBOPOB KHCIIOT, coJiel U mienodeil. Peakuus HeiffiTpanusannu. B3auMonencTBue OKCHIa MEIHU C
CEpHOM KHCIOTON. BsammojelicTBue kapOoHaTa MarHus C CepHOH KHCIOTOH. OcaxaeHue u
pacTBOpEHHUE OCAIKOB COJIEH U HEPACTBOPUMBIX I'MI-POKCHIIOB.

JIaGopaTopubie onbIThL. 11. XuMuyeckre CBOMCTBA OCHOBHBIX M KUCIOTHBIX OKCHIOB. 12.
VcnoBus HeoOpaTMMOro MpOTeKaHHus peakimid oOMena. 13. XuMHYECKHE CBOMCTBA KHUCIIOT H
ocHoBanuii. 14. TlonyyeHue 0CajKOB HEPACTBOPUMBIX TMAPOKCUIOB U M3YUCHME WX CBOKCTB. 15.
[Tonyuyenre ampOTEPHOro TMIPOKCHAA W HM3ydeHHE ero cpoiicT. 16. Heilrpanusauums wienodu
KHCJIOTOH B IPUCYTCTBHH (EHONI(PTAICHHA.

IpakTuyeckue padorsl. 5. T'eHermueckas CBA3b MEKIY OCHOBHBIMHM — KJIACCaMH
HEOPraHMYECKUX COeMHEHHH (BBIIOIHEHNE LIETOUKA XUMUYECKAX PEBPAILCHHH).

Tema 4. Tlepuoanveckmii 3axou I, . MenneneeBa. Ctpoenne aroma. XuMu4ecKas
cBsi3b. CTpoeHue BeleCTB B TBEPAOM, KHAKOM H ra3000pa3sHoM COCTOSTHHAX

IlepBble MOMBITKH KIACCH(GUKAMH XHMHMYECKHX OJJIEMEHTOB. ['DYIIBI 3JIEMEHTOB CO
CXOMHBIMHU CBOicTBaMU. AM(OTEpHBIE OKCH/IbI M THAPOKCHBI Ha IpUMepe NMHKA. [lepuopnaeckui
3akoH ¥ Ilepuomuueckas cucrtema xummdecknx ouementos [l M. Menpeneesa. Crpykrypa
[lepuomndeckodl cucTeMbl XHMHYCCKHX dnemenToB JI. WM. Menpeneesa: Manblic W OonbuIne
MIEPUOBL, TPYIIIEI U TOATPYIIIIEL.

Hayunsrit mogsur J[. M. Menneneesa. Ilpenckasanue CBOWMCTB eIle¢ HE€ OTKPBITBIX
9JIEMEHTOB.



ITnanerapHast MOJEIb CTPOCHUS aToMa. ATOMHOE sipo. M30ToITbL.

[TopsaxoBbli HOMEP XMMHYECKOT'O 3JIeMEHTa — 3apsj sjupa ero aroma. CoBpeMeHHas
dopmynuposka Ilepuogudeckoro 3akoHa. PacrpejeneHue 3JEKTPOHOB B DIEKTPOHHBIX CIOSX
aTOMOB XUMHYECKHX 3JIEMEHTOB 1—3-ro mepruonoB. XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB No
1—20 Ha ocHOBaHMU UX TOJOKeHHs B IlepHOAMYECKON CHCTEME XMMHUYECKHMX dneMeHToB J[. U.
MenneneeBa 1 CTPOEHUS UX aTOMOB.

Meramisl n nHemeramnsl B Ilepmomuueckoit cucreMe xumudeckux snemento J[. W.
MenzeneeBa. DneKTPOOTPULIATEIIEHOCTS.

KoBanentnas cBs3b. Mexanusm o0pa3oBaHus, TMOJSpHAs W HEMOJIApHask CBS3b.
HarrpaBieHHOCTh M HACBIIEHHOCTh KOBaJICHTHOH cBs3u. CBONCTBA KOBAJCHTHBIX COSTHHEHHU.

Honnas cesss. Koopaunanuonnoe gncno. CTpoeHue TBepbIX BellecTB. Kpucramiuyeckue
4 aMop(QHBIE BENECTBA. ATOMHBIE i MOJIEKYJISIPHBIE KPUCTAILIBL. FMIOHHBIE KPHCTAILIBL.

JemoHcTpauuoHHbIe oNbIThL. [loka3 00pa3snoB MIETOYHBIX METAJIOB M TaJOTeHOB.
[Toryyenne OKCHIOB HEKOTOPBIX 3JIEMEHTOB 3-TOIEPHO/IA M3 IIPOCTHIX BEIIECTB, PACTBOPEHHE UX B
BOJIC U MCIIBITAHWE PacTBOPOB MHAMKaTOpamu. Bosronka noga. O0pasnpbl HOHHBIX U KOBAJCHTHBIX
COCITMHEHMH. MoJenu KpHUCTAIMYECKUX pEIIETOK KOBAIEHTHBIX W HOHHBIX COEIWHEHHIA.
CormocTaBiieHne JETYYECTH PA3NUYHBIX JKUAKOCTEH U TBepABIX Tell. CKIKEHUE CEPHUCTOTO rasa
HIIA3HAKOMCTBO € 00pa3l[OM CXHIKEHHOTI'O Ta3a.

JlaGopaTopuebie onbIThl. 17. 3HaKOMCTBO ¢ 00pasiaMH MeTaUIOB W HeMeTamioB. 18.
3HaKOMCTBO CO CBOMCTBAMH KOBQJICHTHBIX M MOHHBIX coequHeHuil. 19. AmoTepHEIe cBoiicTBa
THAPOKCH/IA IUHKA.

9 KJIACC
Tema 1. Crexuomerpus. KonuecTBeHHbIE OTHOIIEHUS B XHMMH
Pacuetsl mo xumu4yeckuM GOpMyTaM — HaxOXKIEHHE MacCOBOM JONM 3JIEMEHTa B

coeMHeHKH. BeiBog hopMysl coennHeHUs. MoJb — eMHMIIA KOMMYECTBA BENIECTRA.

3akoH Asorajapo. MousipHbIH 00beM HpeanbHOro rasa. AGCOTIOTHAas M OTHOCHTEIbHAs
IUIOTHOCTD I'a30B.

PacueTsl o ypaBHeHUsAM peakimii. Beruncienne Macchl, 00beMa WK KOJIMYECTBA BELECTBA
10 M3BECTHOM Macce, 00beMy MIIM KOJIMYECTBY BEIIECTBA OJHOTO M3 PEAr€HTOB MM HPOMYKTOB.
PacueTsl 00BEMHBIX OTHOILICHHU# I'a30B B PEAKIIUAX.

PacueTel mo ypaBHEHMSIM peakIMii B Ciydae, KOrJa OJHO W3 BENIECTB HAXOAUTCS B
HEJI0CTaTKe. BhIuicIeHre Macchl OJHOTO U3 MPOAYKTOB PEAKIUH 0 Macce MCXOTHOIO BEIECTBA,
COZIEPIKAIIETO ONPEAEICHHYIO TOI0 TIPUMECEH.

Brixon xumudeckoit peakiuu. OnpeencHue BBIX0A.

JleMOHCTpauuoOHHbBIe ONBIThI. [T0Ka3 HEKOTOPHIX COEAMHEHHH KOJIMYECTBOM BellecTBa 1
MOk, JIeMOHCTpaIyst MOJISpHOTO 00BeMa HACATBLHOTO rasa.

Tema 2. XumMuueckas peakius

Teopus snekTponnTHyeckoil Tucconnanyuu. DIEKTPOIUTHI U HEAIEKTPOIUTHI. Jlucconnanms
KUCJIOT, COoNned M ocHoBaHMH. CunbHble M cnabbie snekrposiuthl. CreneHp auccoumanuu. Mon
TUJIPOKCOHMSA. JIOHOPHO-aKLENTOPHBIM MEeXaHu3M 00pa3oBaHMs KOBAIEHTHON CBA3U. Peakiuu
WOHHOT0 0OMEHA U YCTIOBHUS HX MPOTEKAHUS.

OKMCIIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb OKUucaeHust. [Iponeccsl OKHCICHHS-
BoccTanoBiaeHus.  CocraBieHHe  AMeKTpOHHOro  Oamanca.  TUNHYHBIE — OKHUCIUTEIH |
BOCCTaHOBMTENHU. [IpuHIMN AEHCTBUS XUMUUCCKHUX HCTOYHUKOB TOKA, DICKTPOIIH3.

Tennosoi addexr xumudeckoin peakuuu. IToHSITHE O CKOPOCTH XMMHUYECKOH PpEaKIIMH.
Karammzatopsr.

Knaccuduxanus XUMHYECKUX PEaKLUi MO pa3NUYHBIM IpPU3HAKaM: W3MEHEHUIO CTCIIEHU
OKHMCIICHMS XHUMHMYECKMX 3JIEMEHTOB, TOIJIOUICHHUIO WM BBIICICHUIO JHEPIMH, HAIUYMIO HIIH
OTCYTCTBHIO KaTalau3aTopa.

JleMOHCTpanMOHHBIE ONBITHI. JJIEKTPONPOBOJAHOCTh BOJABI M BOJHBIX pPacTBOPOB
pPasNMYHBIX ~ COeOUHEHMH.  PasnmokeHme  auxpomara  aMMOHHS.  OK30TEPMHYECKHE  H
3HIOTEPMHUYECKME peakuuu. BimnsHue pa3nnueaelx (akTopoB (TEMmneparypa, KOHIEHTpaLus,
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CTENEHb WM3MEJbYCHHsI TBEPJOTrO BEIIECTBa) Ha CKOPOCTh B3aUMOJAEHCTBHA ILIMHKA C COJSHOM
KHCIIOTOM.

JlaGopaTopubie onbIThI. 20. [IpoBeienue peakiuil oOMeHa B pacTBOpax dJIEKTPOIUTOB. 21.
OmpezneneHre KUCIOTHOCTH Cpelbl DPAacTBOPOB PA3NHMYHBIX BellecTB. 22. KaramuTnyeckoe
pasJIoKeHHe Me-pOKCHIa BOJOPOIA.

IIpakTnyeckne padoTbl. 6. OKCHEpUMEHTAJIBHOE pelIeHHe 33aJa4 MO0  TeMe
«NEKTPOIUTHYECKAS TUCCOLIUALIHY.

Tema 3. Xumus HeMeTaJUI0B

OneMeHThI-HeMeTaLIbl. OCOOEHHOCTH AJIEKTPOHHOI'O CTPOEHHUs, OOIIIHE CBOMCTBA.

lajorensl — 3jeMeHTH riaBHOM mnoarpymmel VII rpynmer. O6mas XapakTepuCTHKa
noarpymmesl.  Bo3moxnble  cremeHu  okucieHus.  OcobeHHoctw  ¢ropa.  Xmop,  ero
pacrpoCTpaHEHHOCTh B IPUPOJIE, MONTydeH e, PU3NIECKNE U XUMUYECKUE CBOMCTBA, IIPUMCHEHHE.
Xnoposogopon. ConsHast kuciora W ee cond. KadecTBeHHas peakius Ha XJOPHI-HOH.
Omnpenenenue noaa kpaxmMayioM. Ilopsaok BeITECHEHUS OIHOTO TajoreHa APYTHMM U3 pacTBOPOB
raJIOTEHUIOB.

Cepa, ee HaxOXIOCHHE B TPHPOJE, AUIOTPONMS, (PU3UUECKHE M XHMHYECKHE CBOMCTBA.
CepoBogopoa. Cynsdunsl. Cepuucteiii ras. Oxcupn cepsl (VI) (cepHBI aHTHAPUA) U CEpHas
kucnota. OKHCIUTENbHBIE CBOMCTBAa KOHIICHTPUPOBAHHOM CepHOM KHCIOTHI. IlonyueHue wu
IPUMEHEHHE CEPHOU KUCIOTHI (0€3 TEXHOJIOrHUeCKOoH cxeMbl). KauecTBeHHas peakuus Ha cyabgar-
WOH.

A30T, ero HaxOXXIEHHE B INpPHPOJE, BAJCHTHBIC BO3MOXKHOCTH aTroMa a3oTa. A30T Kak
npocTtoe BemiecTBo. Ousnueckre W XUMUYECKHE CBOWCTBA, MONydeHne, npuMeHeHue. Ilpobrema
CBSI3BIBAHMS aTMOC(epHOro azoTa. [IpeacraBienrne o MUHEpAIbHBIX YA0OpEHUSX.

Ammuak. CtpoeHHE MOIEKyJbl, (pU3NYECKHe W XUMHYECKHE CBOICTBa, moaydeHue (0e3
TEXHOJIOTHYECKOH cxembl) M npuMeHeHHe. Conu ammoHus. KadecTBeHHas peakius Ha HOH
aMMOHMSL.

Oxcunpl azota. AsorHas kuciorta. [lomydyeHwme, (u3MuecKue M XUMHUYECKUE CBOMCTBA,
peakuus ¢ merayuiamu. [IpuMenenue azotHol kucnotel. Hutpatel. Kpyrosopot aszora.

®ocoop. Bensiii pochop. Tlonyuenne u npumerenue kpacuoro ¢ocpopa. Oxeun pocdopa
(V) (bocdopnsrit anrunpun) u hochopHas Kucnora.

Anma3s u rpadut — amrorponHbie MomUdUKauK yriuepoaa. AxcopOuus. YrapHali ras, ero
CBOMCTBA M (PU3HOJOrHUECKOe JeHCTBHE HAa OpraHU3M. YTJIEKUCIBIM ra3, yrojbHas KHCJIOTa U €e
comu. Kpyrosopot yriepona. IlapHukoBsrii 3 dexT u ero mocnencTBus.

Kpemuwmii. Oxcupg kpemuus (IV), xpemHueBas kucinora u cuinukarel. Crekno. Kepamuka.
IlemeHT u 6eToH. CTeKI0 — IpUMep aMOp(PHOTo MaTepuana.

XUMHUECKOE 3arps3HEHUE OKPYKAOILIEH Cpelbl OKCUIaMH CEPHI M a30Ta.

JleMoHCTpanMoHHbIe ONbITHI. [lomydeHue xiopa W H3y4EeHHE CBOMCTB XJIODHOM BOJIBI.
KauecTBeHHass peaklds Ha XJIOPHA-HOHBI. Peakius coeluHEHUs cepbl U Jkenesa. JledcTBue
KOHLCHTPUPOBAHHONH CEPHOM KHUCIOTHI Ha Meab W caxaposy. OOyrnMBaHHE JIyYHHKH
KOHIICHTPUPOBAaHHOM cepHOW KkucinoToil. [openme cepoBomopona. OcaxnaeHue Cymb(GUIOB
metaioB. [Tonyuenne cepHuctoro rasa. KauecTBeHHas peakLisl Ha CEPHUCTRIN ras. PacTBopenue
aMMuaka B Boae. AmmuauHbli ¢oHTaH. [lomydyeHne ammmaka U3 XJIOpHJa aMMOHMS U €ro
B3aUMOJICUCTBHE C  XJIOPOBOIOPOAOM. BsaumojeiictBie Megu ¢ pa30OaBIEHHOM |
KOHIIEHTPUPOBAHHOM a30THOM KucnoToi. BzaumopeiictBue ¢ochopHOro aHruapuaa ¢ BOJOM.
T[ToryoneHue aKTUBUPOBAHHBIM YIJIEM Ta30B U BEIIECTB, PACTBOPEHHBIX B BOJE. 3HAKOMCTBO C
KPHCTAJUTMYECKUMHE pelIeTkaMu rpadura u anmasa.

JlaGopaTopubie onbIThI. 23. M3yueHHe CBOWCTB CONSAHOM KMCIOTHL 24. 3HaKOMCTBO C
obpasuamu cepbl U CynbdunoB MeTamnoB. 25. KauecTBeHHas peakius Ha CEPHYHO KHCIIOTY H €C
comu. 26. PacnosnaBaHue cynbduros. 27. Pasnoxkenue xnopupa ammonus. 28. Csoicrsa
opTohochopHOI KHCTOTHI 1 €€ coleil. 29. 3HaKOMCTBO ¢ 06pa3liaMu MHUHEPATBHBIX yRoOperui. 30.
O3HakoMJIeHHE CO CBOcTBamMuM KapOoHATOB W THApokapOoHaros. KauecTBeHHas peakuus Ha
xap6oraT-noH. 31. CBOICTBA KPEMHHEBOM KHCIOTH! M PACTBOPOB CUIMKATOB. 32. O3HaKOMIICHHE C
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oOpasuaMy MPUPOTHBIX CHIIMKATOB, CTPOUTEIBHBIX MATEPUATIOB, MEJIOM, U3BECTHAKOM, MPaMOPOM,
KBapIlEeM, ITIMHOM, IOJIEBBIM [IIITATOM.

IIpakTyeckue padoThl. 7. DKCIIEpHMEHTANIBHOE PEllleHne 3a1a4 mo TeMe «HemeTtamisiy.
8. Ilonyyenue ammuaka u ombIThl ¢ HuM. 9. IMonyvenne okcuma yriaepona (IV) m m3ydenue ero
CBOWCTB. PacniozHaBaHue kapOOHATOB.

Tema 4. Xumus merasuios (10 )

ITonoxxenne wmeraymoB B Ilepumommyeckoil cucreme XuUMHYecKHX osiemenTo J[. .
Menneneesa. Ctpoenue atomoB MetayuioB. IToHsTHE 0 MeTammmyeckoil cBsasu. O6iue cBolicTBa
MeTauioB. CriocoObl oy4eHuss MeTauioB. [IoHATHE 0 METAITYPruu. Ps HanpsKeHHH METaLIOB.
Berrecnenne oqHoro MeTamia IpyruM U3 pacTBOPACOMM. 3HAYEHHE METAUIOB B HapOJHOM
XO35ICTBE.

lenounsie meramipl. OOmIas XapakTepHCTHKa IOATPYIIbL. HaTpwif, ero Qusnueckue
CBOMCTBA, B3aMMOJCHUCTBHE C HEMeTAJUIaMH W BOJOH. XIJIOpHI HATPUS — IIOBApEHHAs COlb.
KapOonaT u ruapokap6oHaT HaTpHs, UX IPUMEHEHHE U CBOMcTBa. OKpallMBaHUe IJIAMEHH COJIIMH
HaTpHsl.

Kampuuit — mnpeacraBuTeNs ceMeiCTBA MIENOYHO3EMENBHBIX MeTaoB. Dusnyeckue
CBOMCTBa, B3aMMOJEHCTBHE C HeMeTaIamMu M Bojpod. CoemuHeHus Kamsuus. Mpamop. [urc.
Hssects. CTpoutensHble MaTepuansl. OKpallnBaHue MIaMEeHH CONSIMH KaJTbIHS.

Amomunui. Ou3nUecKkue ¥ XUMHUYECKHE CBONCTBA, MPUMEHEHHE. AM(OTEPHOCTE OKCHIA U
THIPOKCHA aTFOMMHUS. [lypallOMUH KaKk OCHOBAa COBPEMEHHOM aBHUAIUH.

Kenezo. Pusuyeckne W XUMHUYECKHE CBOICTBA (B3aMMOZCHCTBHE C KHCIOPOJIOM,
kucnoramu, xjaopom). Coenunenus xenesa (II) u xenesa (III). KauecTBeHHas peakuus Ha HMOH
xkenesa (II). Yyryn u cTamp — BaKHEWIIME CIUIABHI JKeJe3a. 3aKajJeHHas M OTIYLIEHHAS CTallb.
Koppo3us xenesa.

JleMOHCTpauHOHHBIe ONbITHI. B3auMoeicTBHE HATPHA W KalblMs C BOAOM. IopeHnme
HaTpus B xjope. OkpalinBaHUE MJIAMEHU COJIIMH HATPHs W Kalblusa. B3auMoelcTBue anroMuHMS
C BOJIOH, pacTBOpa-

MM KUCIIOT M mienoyei. Boccranosnenne oxcupa xemnesa (III) anromunnem. «CatypHOBO
AepeBoy» (B3aMMOJEHCTBHE LIMHKA C PACTBOPOM HHUTpara CBUHIA). [[oydeHune jKeNne3Horo Kyrnopoca
PAacTBOpPEHUEM JKele3a B CepHOM kucnore. Oxucinenme runmpokcunpa xenesa (II) Ha Bozmyxe.
Koppo3us xenesa.

JlaGopaTopueie onbIThl. 33. 3HAKOMCTBO C 06pasiaMH METALIOB M CIIaBoB (paboTa c
KoJuieKusamu). 34, PacTBopeHHe MarHus, jKeie3a W IMHKA B COJITHOM KucioTe. 35. BrTecHeHue
ONHOr0 MeTajula Ipyr¥M H3 pactBopa comd. 36. OcaxlIeHue U pacTBOPEHHE THAPOKCHAA
amromunus. 37. Onpenenenue coeauHeruit xkenesa (I11) B pacTBope IpH MOMOIIH POAaHHIA KaJHUs.

Tema 5. O0o0menue cBeieHN 00 I1eMEHTAX U HEOPraHNYECKHX BEUIeCTBAX

3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB O3JEMEHTOB M IPOCTHIX BELIECTB B IIIABHBIX
MOATPYNIAaX ¥ B MajbIX MEPUOJaX. 3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB CIOXKHBIX COEIMHEHHM
3JICMEHTOB — BBICIIMX OKCHJOB U TMIPOKCHIOB, JTETYUYUX BOAOPOAHBIX COCAMHEHUIA.

JleMoHCTpauMOHHBIE ONMBITHI. OGPa3IBl MPOCTHIX BEIMIECTB — METAIOB H HEMETAIIIOB 2-
ro ¥ 3-ro NepuomoB.

JIabopaTopueie onbIThl. 38. McnbITaHiEe HHANKATOPOM BOIHBIX PACTBOPOB BOIOPOAHBIX
COEIMHEHUH a30Ta, KUCIIOPO1a, CEPHI U XJIopa.

IlepBoHayajbHbIe CBeleHNs] 00 OPraHMYeCKUX BelIeCTBAX

IlepBoHayanpHble CBEAEHHUS O CTPOCHHMU OPraHWYECKMX BENIECTB. YTJIEBOJOPOIbI: METaH,
oraH, 3TuieH Kucnopoaconepxammye COCAMHEHUS: COHPTHI (METAHON, JTAHOJ, TIJHIEPHH),
KapOOHOBBIE KUCJIOTHI (YKCyCHas KUCJIOTa, aMUHOYKCYCHAsi KHCJOTa, CTEApUHOBAs M OJICMHOBAs
KHCJI0ThL). BHOIOrnyeckn BaykKHbIE BENIECTBA: YKHUPHI, TITFOK03a, OEITKH.
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Temarnueckoe JIaHUPOBAHUC

Ne Hazpanue pazzuena KonnuectBo

1701 4acoB

8 Kmace

1 Beenenue 1

2 IlepBoHaYaTBPHBIC XUMUYECKHAE TOHATHSA 12

3 Kucnopon. Bonopon. Bona. Pacrsopsi. 21

4 OCHOBHBIE KJIACCHI HEOPIaHHYECKHUX COEUHEHAH 10

3 Hepuomuueckuii 3axon JL.V. Meunnencera. Ctpoenne aroma. 16
XUAMUAYECKAS CBA3b.

6 Ipaktuxym ¢ ucrnonszoBan#eM 060pynoBanys « XUMHUYECKAsT 10
sabopatopust»y « Touka poctay

HUTOI'C 70

9 xiace

1 Beenenne 3

2 Crexuometpust. KonwueCTBeHHBIC OTHOIEHNS B XUMAN 8

3 XHUMPYeCKue peakius 17

4 XUMUS HEMETAIIOR 22

S XuMus METLIOB 10

6 IpaxTukym™m ¢ HCnoap30BaHHEM 000pYI0BaHUS « XUMHUECKas 8
nabopatopusi» «Touka poctay

UTOTO 68




