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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMK K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC 000, ®OOII OO0, a Takxke Ha OCHOBE pabodeil MPOrpaMMbI
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPEnogaBaHus y4eOHOro nmpeamMera « XUMuUshy
B 00pa3oBaTenbHbIX opranmu3anusx Poccuiickoit @eneparui.

[Iporpamma 1o xuMuu Ha€T MPECTABICHUE O MENsAX, OOIeH cTpaTeruu
oOydeHMs, BOCIHMTAHMS M Pa3BUTUS OOyYalOUIUXCS CpPEICTBAMH Y4YEOHOIO
npeamMeTa, yCTaHaBIMBAaeT  00s3aTeIbHOE MPEeAMETHOE coJiep>KaHue,
MpeaycMaTpPUBAET pacIpelielieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OIpPEIEseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEIBHOCTh  M3YUEHUS] XUMHHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€HM, JIOTUKA Y4eOHOrOo TIpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTra  JUis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IEJICH U3YYCHHS TIPEIMETa M OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIBbHONW JCATEILHOCTH OOYYalomerocss I0 OCBOSHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XUMHHU CIYKUT OCHOBOW isi (OpPMUPOBAHUSI MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poiib UrparoT (GopMUpyeMble XUMHUEHU MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS IOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UYEIOBEUECTBA — CHIPHEBOM, HHEPIETHUUYECKOMH,
MTUIIEBOM ¥ KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumun:

CIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
dhopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 00I1Iel U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHWE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEIIbHOW  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU eI TEIHbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LIETIOCTHOTO B3IJISI1a HA €AUHCTBO MPUPObI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
Hay4HbIM 3HAHUSM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOW BKJIAJl B YKOJIOTUYECKOE
o0Opa3zoBaHue 00YyUYarOITUXCS.

JlanHble HampaBieHUs B OOYYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCA  TEAarorM4ecKd
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHITHI XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOr0 Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIaJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOM
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

- @TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- [lepuoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

- YYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

- TpencTaBlieHUd 00 DJIEKTPOJUTHYECKON JMCCOIMAIMU  BEHIECTB B
pacTBopax.

TeopeTnueckne 3HAHMS pPACCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJEA0BATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSAS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJYYCHHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TO3HaHMUsI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUCHHEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MUpY,
«buomnorus. 57 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATEbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakiuid, B (GOPMUPOBAHUU W PA3BUTHH ITO3HABATEIHHBIX YMEHUH U
WX TIPUMEHEHWH B Y4YCOHO-TIO3HABATEIBLHONH H y4eOHO-HCCIICIOBATEIBCKOM
JESTENBHOCTA, OCBOCHWW TPaBWJI 0O€30MacHOTO OOpalieHws ¢ BEIIeCTBAMHU B
[MOBCEHEBHOM KU3HU.

[Tpn w3ydyeHUM XMMHH Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMs BaKHOE
3HaYEHWE MPUOOPENH TaKHe IEJH, KaK:

- (opmupoBaHWEe WHTCIIEKTYaIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

- HampaBJICHHOCTh OOYy4YCHHsS Ha CHCTEMaTHYeCKoe TpUOOIIeHHE
oOydJaroImmxcss K CaMOCTOSATEIBHOW T03HABATEIBLHON JEATEIBHOCTH, HAYYHBIM
METOJIaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

- obOecriedyeHne yCIOBUM, CITOCOOCTBYIOMINX MPHOOPETEHUIO 00yJIarOITUMHUCS
OTBITa Pa3HOOOpPA3HON NEATEINHHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTEHIINI), UMEIONMINX YHHBEPCATLHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB ICSITEILHOCTH;

- (opmupoBanne oOmelH (QYHKIIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSACHATH W OILICHUBATh SIBJICHUS
OKpY>KafoIero MUpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YyUYCHUH
XUMHUH, TPUMEHITh WX TPH PEHICHWH TPOoOJIeM B TIOBCEIHEBHOW JKHU3HH H
TPYAOBOU IEATEIIBHOCTH;

- ¢opmupoBaHne Yy OOy4YaOMIMXCA TyMaHUCTHYECKUX  OTHOIICHHMH,
NOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM 71 BBIPAOOTKH DKOJIOTHYECKH
IIEJIECO00pa3HOr0 TOBEJCHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

-pa3BUTHE MOTHUBALlUU K OOYUYEHHIO, CIIOCOOHOCTEl K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQGWISI U HAMPABICHHOCTH JAIbHEUIIETO
oOy4eHusl.

OOmiee 4YMCIIO dYacoB, OTBEACHHBIX I W3YYCHUS XHMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 102 yaca (3
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4EeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCHUTATEIILHOMN JAEATEIBbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMH B
oOIIecTBEe MpaBUJaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYarOIINXCA.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPaXXAlOT  TOTOBHOCTh  OOyYaromuUxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM TIO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAMA U
pacIIMpEHUE OIbITA JEATEIBHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1)naTpuoTH4YECKOro BOCIIMTAHMS

LIECHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOW HAYKH B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HHGOpMAIHE O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW,  TBOPYECKOM M JAPYTHX  BHJAX
JESTENHbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHN MACSTEIBHOCTU MPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AUMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoLEcce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEACHHWE W TOCTYIIKM CBOMX TOBAapUIIEH C MO3ULHUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEHIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH W COCTABISIOLIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC IJII OOBSCHEHHS HaOII0JaeMBIX IIPOIICCCOB U SIBJICHUH,
MO3HABATEIbHOM, MH(OPMAIMOHHOW M YHMTATEIbCKOW KYJIbTYphl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4yeOHBIMU TEKCTaMU, CIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEAOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOydYeHHUS B
JlaJIbHEUIILIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

S5)Tpya0BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUW IO XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6)3K0,10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢bu3znyecKkoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBuII 0€30I1aCHOTO MOBEJACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTHYECKOM KYyJIbTYphbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTed WX PEeIICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUST OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATUX NMPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOU



HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC y4eOHbIC eiCcTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTUBHbIC, PETYyJATUBHbBIE), KOTOpbIe OOecrneyuBaoT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUU
3HAHUMU: PACKPHIBATh CMBICI XUMHUYECKUX MOHSITUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
HOHSTHS JJIs1 OOBSICHEHUS OTACJBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIui,
YCTaHaBJIMBATh MNPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUSA (MHAYKTUBHbBIC, N€IYKTUBHbIE, 10 AHAJIIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATHh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJb3yEMbIE B XHMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmylna u ypaBHEHHE
XUMUYECKOW PeaKIuu — MPU PElIeHUU Y4eOHO-I03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISITE U XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKITHi,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHUIO, OPraHU3AMU M MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POPMYIUPOBaATH 000OIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIETOBAHUS, COCTABIISITH OTUET
0 MPOJIETIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



yYMEHHE NMPUMEHSITh Pa3IUYHbIE METOJbl M 3allpoChl NMPHU TOUCKE U OTOOpe
uHGOPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIa, MPUOOPETEHHE OIbITA B
o0lacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMY TpeAcTaBieHus] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOHl u
UCCJIEIOBATEIBCKON ACATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIMIeH MPHPOIHOM
Cpelibl.

KoMMyHnKaTHBHBIE YHHBepcaibHble YueOHbIe 1elCTBUS:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe jauajgora U (Wiu) JUCKYCCHH) IO
CYHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BHITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHsSI ~ OPEACTaBIATh  MOJYYEHHBbIE  PE3yJbTaThl  [O3HABATEIbHOU
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAILUIO
pe3ybTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  NpU  PEIICHUH
BO3ZHUKAIOIINX TPOOJIEM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3uuui (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEWCTBUH, ONpelNeleHHe KpPUTEpUEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATeNLHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSTh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJTy4YEHHUs! HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHHIA.

INPEJMETHBIE PE3YJIBTATDI

K koniy oOydeHusi mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:



PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHSATHI: aToM, MOJEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIONKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Mmacca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHE, COJIb, DJIEKTPOOTPHUIATEIHHOCTh, CTEINEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPuKaius peakiuil: peakiuu
COCIMHEHUS, PpEaKIUu pPa3oXKEHUs, PEaKIUu 3aMElICHUs, peaKiuu
oOMeHa, 3K30- M SHJOTEPMUUYECKHUE PEAKIIUU, TETUIOBON PPEKT peakinu,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUyC
aToMa, XUMHUYECKas CBS3b, MOJSPHAS U HEMOJISIPHAsT KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTMOH, aHWOH, PAacTBOp, MaccoBas JOJs BEIIECTBA
(IpolleHTHAs! KOHILIEHTPAIMs) B PACTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XWMUYECKHX TOHATUA H
MPUMEHSTH AT TIOHATHSI IPY OTIMCAHUH BEIICCTB U MX MPEBPAIICHHIA;
UCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [JIi COCTaBjieHUst Gopmyl
BENIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OTPEJIENSTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSIX,
CTENeHb  OKWUCIICHHS  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynam, BHJ XUMHUYECKON CBsi3M (KOBaJieHTHasT MW WOHHAas) B
HEOPTraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToJjiokeHus B [lepumommnueckor cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajpo;

OMHUCHIBATh M XapakTepu3oBarh Tabnuunyo ¢opmy llepuoanueckoit
CUCTEMBl XHMHUYECKHX OJJIEMEHTOB: pa3inyaTh TOHSATHS «TJaBHas
noArpynmna (A-rpynmna)» u «mododHas noarpymnma (b-rpyrmma)», Manbie u
OoJbIlIMEe TIEPHOJBI, COOTHOCHUTh OO0O3HAUEHUs, KOTOPhIE HUMEIOTCA B
tabmuue «llepuoanueckas cucremMa XxuMuueckux saemeHtoB . .
MenpeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, 00Iee Yucio 3JIEeKTPOHOB
U pacrpeeieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIy U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEILIECTB, MO TETIOBOMY (D PEKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs ONMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpALICEHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJIF0 XUMHYECKOTO JJeMEHTa 1o Qopmye
COEIMHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKIu;

MIPUMEHSTh OCHOBHBIE OIEpPallUi MBICIUTEIHHON AEATEILHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEeMAaTHU3aluIo, KiacCUu(UKaIuio,
BBISIBJICHUE TPUYUHHO-CJIEJACTBEHHBIX CBSI3€d — IJI1 M3Yy4YEHUS CBOWMCTB
BEIIECTB W XHMHWYECKUX PpEAKUUN, ECTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUSI — HaAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHUE, DKCICPUMEHT
(peaJibHBIA U MBICIICHHBIN);

cieioBaTh ~ IpaBUJiaM  [OJb30BaHUS ~ XUMHUYECKOM  mocylod |
1abopaToOpHbIM  000pYy/IOBaHHEM, a TakXKe TMpaBWiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHUSMU 1O BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpPOJAA M KHUCIOPOJA), TMPUTOTOBIECHUIO
pPacTBOpPOB C ONPEACIEHHON MacCOBOM J0JIe pacTBOPEHHOrO BELIECTBA,
IJJAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOUEH U KUCIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

pPacKpbIBaThb CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJlEHTHOCTb, SJEKTPOOTPUIATEIHLHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBS3b, TETUIOBON d(PeKT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOIUTHI, AJIEKTPOJMTHYECKAs] TUCCOLUALNS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENb,  BOCCTAHOBUTENb, OKUCJIEHHE H  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJJIMYECKasi), KpUCTAIMYECKass peleTka, KOpPpOo3usi METalIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MPEeAeabHO OMyCTUMAs
koHueHnrtpanus [TJIK BemiecTna;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJII COCTaBl€HUs (opMy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BaJICHTHOCTh U CTENEHb OKUCJIEHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, NPUHAUIEKHOCTh BEIIECTB K
ONpenenéHHOMY KJacCy CO€IMHEHUU mo ¢dopMmysiaMm, BHJI XUMHYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAs,, METAUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSX, 3apsii MOHA MO0 XUMHUYECKOH (opmyre, xapakrep cpeabl B
BOJHBIX PAacTBOPAX HEOPraHMYECKHX COCIMHEHUM, THUIl KPUCTAJUIMYECKOMN
PELIETKNA KOHKPETHOTO BELIECTBA;

packpeiBath cmbica llepmommueckoro 3akona [[. M. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAHHWE: ONUCHIBATh M XapaKTEpPU30BaTh
tabnmuunyio Gopmy [lepuoanueckoid CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHag noArpynna (A-rpynma)» U «mnoOodyHas
noarpynmna (b-rpynna)», manble U OodbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYECCKON Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO DJIEKTPOHHBIM CJOsIM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHUI B
npeaenax MaJlblX NEPUOJIOB U IIaBHBIX MOATPYMH C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE Peakluu (MO YUCIYy M COCTaBY YYacCTBYIOUIUMX B PEAKIIUU
BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO CTETCHEW OKHUCIIEHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OONME W CHeUPUUECKUE XUMUUYECKHUE
CBOMCTBa NPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPKIasi OINHUCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XMMUYECKUX PEAKIUM;

COCTaBJIATh YPaBHEHUS JJEKTPOJUTUYECKON JHCCOUMALMU  KHCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMA MOHHOIO
oOMEHa, ypaBHEHHUS peaklUuid, MOATBEPKIAIOMIUX CYIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXy BEIIECTBAMH PA3IUUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PEaKInii;



e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKHUX [MPEBPAIICHU B Pa3IMYHbIX
YCIIOBUSX;

e BBIYUCIATH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO [IOJNIIO XHMHUYECKOrO »J3JIeMeHTa 1o ¢opmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKINH;

e coOnrojgaTe  MpaBWja  MOJB30BAHUSA  XMMHUYECKOW  MOCYAOH H
nabopaTopHbIM  00OpYyIOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEUIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHAX OMBITOB TIO TONYyYEHUI0O U COOMpPaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YIJIIEKUCIIOTO rasa);

e TPOBOAUTH  PEAKIMH, MOATBEP)KIAIONIME  KAYEeCTBEHHBIA  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OPOMHU/I-,
uoaua-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabdar-, TUIPOKCUA-HOHBI,
KaTHOHBI aMMOHHUS M HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHSTh OCHOBHBIC ONEPAIMN MBICIUTEIHLHON JESITEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMaTU3allui0, BBISIBICHUE
NPUYUHHO-CIEICTBEHHBIX CBS3€M — /IS M3yYeHHUs CBOICTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METO/Abl TIO3HAHUS —
HaOJI0ZICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIN).

COAEPKAHUE YYEBHOTI O ITPEJIMETA

8 KVIACC

IlepBoHayaibLHbIe XUMUYECKUE TOHATHS

[Ipeametr xumun. Posib XMMUH B KWU3HHM YelIOBEKa. XMMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. IloHsATHE O MeTOax MO3HAHMA B XUMHMHU. YHCTHIE BemieCTBA M CMECH.
CnocoOsI pazjeneHusi cMecei.

ATOMBI M MOJEKYJbl. XHUMHUYECKHe »dJeMeHTbl. CHMBOJIBI XUMHYECKHUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumunueckass ¢dopmyna. BajleHTHOCTh aTOMOB XHMMHYECKHUX DJEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsA aTOMHAas Macca.
OtHOocuTEeIbHAs MOJIEKYJIsipHAs Macca. MaccoBas J10Ji1 XMMHUYECKOI0 3JIEMEHTa B
COCIMHCHHUMU.



KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmocCBsI3b KOJIMUECTBA,
Macchl W YHCIIa CTPYKTYpPHBIX €JMHHMI] BemiectBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTUHEHUI.

OU3NYECKUE U XUMUYECKUE ABJIEHUSI. XUMHUYECKasl PEaKIUs U €€ MPU3HAKHU.
3aK0H COXpaHEHHUS] MAacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kmaccudukamus
XUMHUYECKUX PeaKIil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlIeHUsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCyA0M, mpaBuiaMu paboThl B 1abopaTopuul 1
npuémMamMu o0paleHus: ¢ 1abopaTOpPHBIM 00OPYIOBAHUEM, U3yUYCHHUE W OIHMCAHHE
(¢u3MYeCKMX CBOMCTB O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (IMJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAlUsI BOAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
MEHOU MTPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCJIOTOM) sIBIEHNH, HAOII0/IeHNE U
OMKCAHWE MPU3HAKOB IMPOTEKAHUS XUMUYECKUX peakuuil (pasjokeHHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, paszsioKEeHUE TUIAPOKCHIA
Menu (I1) nmpu HarpeBanuu, B3auMojiecTBHE xkemne3a ¢ pacTBopoM cou meau (1),
M3Y4YEHHUE CIOCOOOB PAa3JCICHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (UIBTPOBAHUE,
BbIMIApUBAHUE, TUCTUIUIAIMS, XpoMaTorpadusi, MPOBEICHUE OYUCTKU MMOBAPEHHOM
COJIM, HaAONIOJIEHHWE W  ONHCaHWe  pPe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WJUTKOCTPUPYIOIIErO0 3aKOH COXPAaHEHUS MAcCChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1rapocTepKHEBBIX ).

Baxueiue npeacTaBuTeJ M HEOPraHU4eCKMX BelecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — 3ieMeHT U mpoctoe
BemecTBO. Haxoxzaenue kuciopona B mpupojse, (U3MYECKHE U XUMUYECKHUE
cBoictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xuciopoaa. CrnocoOsl
MOJIy4eHHsI KHUCJIOpoJa B Jiaboparopur | MpombinuieHHOCTH. Kpyrosopor
KHclopoa B mpupojae. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOa.

TeroBoil 3(p(EeKT XUMHUYECKOM pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHHMS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOMIMBO: Yroib M METaH. 3arps3HEHHE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 (PeKTa, pa3pyieHue 030HOBOTO CIIOS.

Bomopon — »nemeHT u 1mpoctoe BemecTtBo. HaxoxkaeHue Bomoponaa B
npuponae, GU3MYECKME UM XUMHYECKHWE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonydenus. Kuciorsl u conu.

MounsipHblii 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbL. Boma Kak pacTBoputelnb. PacTBOpBHI.
HacpilieHHble ¥ HEHACBIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10715 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B Ipupojie U B KU3HU 4YeJoBeKa. KpyroBopoT BOJIbI B IPHUPOJE.
3arpsi3HEeHHE NTPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.



Knaccudukarus neopranmueckux coemuHeHuid. Oxcuzapl. Kmaccudukamms
OKCHUJIOB:  cojeoOpasyrone (OCHOBHBIE, KHCJIOTHBIC, aM@oOTepHbe) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3MYECKHE U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHW: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3HYECKHE W XUMHYECKHUE CBOWCTBA
ocHoBaHuM. [lonydyenrne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinor. Ouznueckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psn aktuBHoctu MetayuioB H. H. bekerosa.
[Tony4deHnne KUcCIoT.

Conu. Homenknarypa coisieil. ®u3ndeckue u XMMHUYECKHE CBOMCTBA COJIEH.
Ilonyuenue comnen.

I'eneTnueckas CBsI3b MEXIY KJIacCaMU HEOPTAHUYECKUX COETUHEHUM.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpOAa B BO3yX€, MOIYYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMICTB KHCIOPOJa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
npekpaiieHuss ropeHus (mokapa), O3HaKOMJIEHHME C 0O0pas3llaMu OKCHIOB H
OMMCaHWE WX CBOMCTB, IMOJYy4Y€HHE, COOMpaHUEe, paClO3HABAaHWE U HW3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOMIOJACHUE OOpPA3I[OB BEIIECTB
KOJIMYEeCTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTBC
pPa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METANIAMU
(HaTpeM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BaHUE BUJEOMATEpPUAIIOB),
UCCJIeIOBaHUE OOpa3I[OB HEOPraHMYECKUX BEIHIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHHEe U3MEHEHUsI OKPACKH WHJMKATOPOB B PAaCTBOpaX KUCJIOT W IIEJIOYEH,
u3yyeHue B3aumojeicTBus okcuaa menu (II) ¢ pacTBOpoM CepHOW KHUCIOTHI,
KUCJIOT C METajulaMH, pPEaKUUil HeUTpalu3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOpPA COJIM, PEIICHHE
AKCIEPUMEHTANIbHBIX 33Jlad MO0 TeMme «BaXHeline KiIacChl HEOPraHUYEeCKUX
COEMHEHUI.

Hepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHUX
yieMenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMMHYECKAsi CBA3b.
OKMCINTETBLHO-BOCCTAHOBHUTEILHbIE PeaKIIUU

[lepBble TOMBITKK KIACCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [lonstue o
IPYIIaxX CXOJIHBIX DJIEMEHTOB (ILEIOYHBIE U WIEJIOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCU/IbI
Y TUAPOKCHUIBI.



[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuomnas ©  JUIMHHONEPUOAHAsT  (OPMBI
[Tepuognueckont cucrembl xumuueckux 3iaeMeHToB [[. M. MenneneeBa. [lepuobl
u Tpynnbl. OU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB mepBbIXx 20 XMMHYECKHMX  3JIEMEHTOB
Ilepnognueckori cucremsl [[. 1. MenpeneeBa. XapakTepUCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuto B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHMSl pajJuyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IPYMIaM U MEePUOIaAM.

3nayenue [lepunoamueckoro 3axkoHa u [leprnoanyeckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB Ui pa3BUTUs Hayku W mpaktuku. [[. WM. MenneneeB — yd€HbIl u
IpaKIaHUH.

Xumuueckast cBsa3b. KoBaneHTHas (mojdsipHass M HEMOJISpHAsi) CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
ITponecchl OkucaeHUsI 1 BOCCTaHOBIEHUS. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB W HEMETAUIOB, B3aUMOJIECUCTBHE
TUAPOKCUAA IMHKA C pacTBOpaMHM KHCIOT U IIEN0Yeil, MPOBEIAECHUE OIIBITOB,
WUIIOCTPUPYIOLIIMX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUIl
(ropenue, peakliuy pa3oKeHUs], COSTUHEHU).

Meswcnpeomemmnule céasu

Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAy4YHBIN (DakT, rumoresa, TeOpwus,
3aKOH, aHallu3, CHHTE3, KiaccuuKalusi, NEPUOJUYHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJEIIb, SIBJICHUE.

®uzrka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJNOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKUN 3apsij, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuUHEpaTbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC



BemrecTBo U xXumnyeckasi peakius

ITepronnueckuii 3akoH. [leproauueckas cucteMa XUMUYECKUX 3JIEMEHTOB /I.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUHM CBOWMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOJOB, Kalus, KaIbIUd M UX
COCIMHEHUH B COOTBETCTBHHM C IIOJOXKEHUEM »JJIEMEHTOB B Ilepuogmueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAIUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys m HOMEHKIaTypa HEOPraHWYECKUX BEIECTB. XHUMHYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjlaccaM HEOPraHWYeCKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Kiraccudukaiys XuMUYeCKUX peaKIuii 10 pa3IMYHBIM IMpHU3HaKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEaKIMHd BEIIECTB, MO TeIuioBoMy 3(deKTy, o
M3MEHEHUIO CTENEHeW OKMCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
ypaBHEHHUS.

[Tonarne o ckopoctu xumuyecko peaknuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsITHE O TOMOTE€HHBIX U T€TEPOreHHBIX
peakuusx. [lonsitne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BJIMSIIOIINE HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUUYECKOrO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  DJICKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBienue YpPaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIIMA C  MCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEeKTPOTUTAYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMHA BEIIECTB C PA3JIUYHBIMU BHIAMU
XxuMu4yeckor cBs3u. CreneHs auccormanun. CUIbHBIE U CIa0bIe SJIEKTPOIUTHI.

Peakuiun nonHoro ooMeHa. Y cioBusi MPOTEKaHUS PeaKIii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE MpPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconnanu. KayecTBeHHbIE peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMIJICHUE C MOJEJISIMA KPUCTAIMYECKUX PEHIETOK HEOPraHWYECKUX
BEILIECTB — METAJUVIOB M HEMETaioB (Tpadura M anmasa), CIOXKHBIX BEIECTB
(xJIopuzia HaTpHsl), UCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peakiuu
OT BO3JCHCTBHS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEHIECTB, IMpolEcCCa UCCOLMAIMU KHUCIOT, IIEJIOYed U CoJiel



(BO3MOXXHO  HCIOJB30BAHME BHUAEO MATEPHANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKK  TMPOTEKAaHUs  peakiuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCJICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOUIUX ~ OPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuy pasiIoKEHHs, COCUHEHUS), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBK) KAYECTBEHHBIX pPEaKUMil Ha HWOHBI, PpEIICHUE
AKCIIEPUMEHTAJILHBIX 3a/1ay.

Hemertanibl U MX coeIMHEHUA

OOmast xapakrtepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puamyeckrue CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOTEHOB. XHMMHUYECKHME CBOMCTBA Ha MPUMEPE  XJopa
(B3aMMOJEHCTBUE C METAJIaMU, HEMETaJJIlaMH, IIeJo4aMu). XJIOPOBOJIOPOA.
ConsiHass KMCIIOTA, XMMHUYECKUE CBOICTBa, MOJydyeHHE, NpuMeHeHue. JlelcTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHM3M 4YEJlOBEKa. BakHeWlline XJIOpHUIbl U UX
HaXO0XK/JIEHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIEe cTerneHu okucieHus. CTpoeHue u (pu3MUecKue CBOWMCTBA
MPOCTHIX BEHIECTB — KUCJIOPOJIa U CEPbl. AJJIOTPONHbIE MOJU(PUKAIIMN KUCIOPOaa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOJOpPOA, CTpoeHue, (puznyeckue u
XUMHUYECKue CBOMCTBA. OKCHIIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
CepHas kmciora, (u3MUecKue W XHMHYECKHME CBOMCTBa (0OmME Kak
NpeICTaBUTENsI Kjacca KHUCIOT W crnenuduueckue). XUMUYECKHE PpeaKIlui,
JeXallue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOJIyYeHHs] CEpHOM KHCIIOTHI.
IIpumenenue cepHor KucaoThl. Conu CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKUus Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeabl COCNUHEHUSIMU Cepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmast xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢dusnueckne U XumMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(¢u3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHne U npuMeHenune. Coinu aMMOHUS,
uX (QU3NYECKHE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPYIKaloIIEel Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
altoTpornHeie Moaudukanuu dochopa, U3MUECKHE U XHUMHUYECKHE CBOMCTBA.



Oxkcup docdopa (V) u dochopHas kuciora, Pu3ndecKue U XUMUIESCKHUE CBOWCTRBA,
nonyuenue. Mcnonb3zoBanue pocharoB B kKauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapakrepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHHS.  YTIEpohA,  auIOTPOIHBIE
MOJIU(PUKAIINKA, PACTIPOCTPAaHEHHE B TMpupoae, (GU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B mpupojae. Okcunbl yriaepojaa, ux
¢uznyeckre M XUMHUYECKHE CBOMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCUJIOM
yraepona (IV), rumore3a rnobanbHOrO TOTEMJIEHUS KIMMAaTa, IMapHUKOBBIN
s dexT. YronbHas KucaoTra U €€ coiu, ux (GU3NYEeCKue U XMMHYECKHE CBOMCTBA,
nmojlyuyeHue U TmpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHaUaNbHBIE MOHATUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, YTaHOJ, TIIMUEPHH, YKCYCHAas KUCIIO0TA).
[IpupoaHbple HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Ta3, HEPTH),
MPOIYKThl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M TPOMBIIUICHHOCTH.
[TonsiTue 0 GMOIOrMYECKH BaXKHBIX BEIIECTBAX: XKUpPaX, OelIKax, yriaeBoJax — U ux
poJii B OKM3HM 4YeloBeKka. MarepuaqibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usnueckne ¥ XUMHUYECKHE CBOMCTBA, TMOJYyYCHHE W
npuMmeHeHnue. CoenuHeHus KpemHusi B mnpupojge. OOmume mnpencraBieHus o0
okcune kpemuus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAaHHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne cTpouTeIbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHHS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MPOBE/ICHNE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIO/IEHUE TTPU3HAKOB
UX TMPOTEKaHUS, OMNBITHI, OTpaxkaromue (HU3NUECKUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpuAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Mpolecca OO0YyIIIMBaHUS caxapa MoJl JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIIOTHI, IPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(hat-
WOH W HaOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEPUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,



coObmpaHue, paclo3HaBaHHEC M H3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUA M (ocdaT-uoH U HU3yUEeHHE NPU3HAKOB
UX IIPOTEKAHHUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIbIO
(BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), W3y4YCHUE MoOJIeIen
KPUCTAINYECKUX pemeEToOK anMaza, Tpadwura, ¢yiuiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOpPOIIMM PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHEe, COOMpaHue, pacro3HaBaHUE U M3Yy4YEHUE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CWINKAT-UOHbl W H3YYCHUE TPU3HAKOB HX MPOTCKAHUSA, O3HAKOMIICHHUE C
NPOAYKIMEH CHUJIMKATHOW MPOMBIIUICHHOCTH, PEUICHUE JKCIEPUMEHTAIbHBIX
3aj7a4 1o TeMe «BakHelmne HeMeTaJuIbl U UX COSIUHCHUS.

MeTtaJJibl 1 KX COeTUHEHUSA

OO6mias XapakTepruCTUKa XUMUYSCKHX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
uxX mnoynoxeHuss B llepumomuueckon cucreme xumuyeckux osiemeHtoB [l U.
MengeneeBa u crpoeHusi atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBA3b U
METAIMYECKAsT ~ KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMHUYECKHUH  pAX
HarnpspkeHU MeTaiuioB. Ou3ndeckne U XMMUYECKHE CBOMCTBA MeTauioB. O0miue
criocoObl ToyueHuss MeTauioB. IloHATHE O KOpPpPO3WM METaJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTalb, YyTyH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenouynble MeTaiuibl: MoyiokeHue B [leproaudeckor CUCTEME XUMHYECKHUX
anemenToB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHHE B MPUPOJIE.
dusnyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpusa U Kayms). OKCUabl U
TUAPOKCHUABI HATpud M Kanusa. [IpuMeHeHue MIEeNOYHBIX METauIOB W HX
COCIMHCHUU.

[IlenoyHO3EMENbHBIE METAUIBI MAarHU W KaJIbIMWA: TOJIO)KEHUE B
[Tepuomnueckon cucremMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
WX aTOMOB, HaX0XJEHUE B Npupoje. PU3ndecKkne 1 XMMHYECKHE CBOMCTBA MarHus
U Kanplus. BaxHeilimue coeauHeHHMs Kaibliusd (OKCHA, THAPOKCHUI, COJIN).
JKECTKOCTBH BOJIBI M CLIOCOOBI €€ YCTpaHEeHUS.

AJFOMUHUN: NI0JIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE atoma, HaxoxaeHue B npupoxae. dusmueckue u
XUMHUYECKHE CBOMCTBA aMFOMHHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMUHUS.

Kenezo: monoxenue B [lepuoandyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpoeHHE aroMa, HaxoxiaeHue B npupoae. Ddusnueckue u
XUMHYECKHE CBOMCTBA Xkene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMHU, M3Yy4YEHUE  PE3yJbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHJA
KaJIbLIUg W HaTpusl C BOJOM (BO3MOXHO HCIIOJb30BAaHUE BUIECOMATEPHUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEJI€3a B KHUCIOPOAE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJIEOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aJlOMUHUA, IMHKA, JKelie3a
(I) u xenesza (II1), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud ¢ KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUAPOKCUJIA LIMHKA, pEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme «BaxHeimme
METAJIJIbI U KX COEJTUHEHHUS.

XuMHS M OKPYXKAKOIIAA cpea

BemectBa u marepuaibl B IMOBCEIHEBHOM >XKM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILIECTB U XUMHUUYECKUX peakiui B ObITy. IlepBas momorrs mpu
XUMUYECKUX 0KOTraxX U OTPaBICHUSIX.

XUMUYECKOE 3arpsA3HEHHUE OKpY’Kawomled cpeabl (MpefenbHas J0mycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponp xumun B peneHun 3K0JI0THYECKUX
npoOiaem.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie ceasu

Peanmnszanps MeXnpeIMETHBIX CBsI3€d NPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 UCIOJIb30BaHME Kak OOIIUX eCTeCTBEHHO-HAYYHBIX
NOHATUN, TaK U MOHSATUM, SIBISIOIIMXCS CUCTEMHBIMH JJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOuue ecTeCTBEHHO-HAYYHBIE MOHSTHUS: HAy4YHbIM (DAKT, TUMOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIaccuukaus, TMNePUOJUIHOCTh, HaOIIOJCHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJEb, SBJICHUE, IMAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPUAIIHI.

®dusnka: MaTepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JICKTPUYECKUA 3apsii, MPOBOJHHKU,
NOJYIPOBOAHUKH, JTUINCKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, OO0bEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATNINYECKAS
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIC
yAOOpEHUS, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.



['eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBICE TOPOJIBI,
MIOJIE3HBIE UCKOTIAeMbI€, TOILIIMBO, BOJAHBIE PECYPCHI.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne KoandecTBouacos

n/ HanmeHnoBaHue pa3/ieioB U TeM NPOrpaMMbl Konrpoabubie | IlpakTHueckue
1| Beero padoTsbl padoThI

Pasznen I.HepBOHa‘laJILHLIe XUMHUYECCKHUEC ITOHATHUSA

11 Xumus — BakHast 00J1aCTh €CTECTBO3HAHUS U 21 b
' HpaKTquCKOﬁ ACATCIBbHOCTHU YCIO0BCKA

1.2 BemectBa 1 XUMHUYECKHE pEAKIUN 9 1

Hroro no pazneny 30

Paznen 2.BakHelune npeacTaBUTeId HEOPraHUYEeCKUX BellecTB

2.1 Boznyx. Kucnopon. ITonsitue 06 okcugax 11
2.2 Bonopoa. Ilonsitue 0 kucioTax u comsix 8 1
2.3 Bopa. PactBopsl. [Tonsitue 00 ocHOBaHUSIX 7 1 1
OCHOBHBIE KJIaCChl HEOPraHNMYECKNX
2.4 . P 18 | |
COeJUHEHHI
Hroro no pasueny 44

Paspnen 3.1lepuoanyeckuii 3axkon u Ilepuoguyeckasi cucreMa xumuyeckux djaementon /1. U.
MenaeneeBa. CTpoeHue aToMOB. XUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[Iepnonnueckuii 3akoH u Ilepuonnueckas
3.1 crucTeMa XuMudeckux anemeHToB 1. 1. 9
MenneneeBa. CTpoeHne atoMa

32 Xumudeckas cBsa3b. OKHUCIUTEIIHHO- 14 1
' BOCCTAaHOBUTCIIbHBIC PCAKITUN

Nroro no pazgeny 23

PesepBHOE Bpems 5

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOI'PAMME 102 4 .




9 KUIIACC

HaumeHoBaHue pa3ieioB U TeM

KoanuecTBo 4acos

Ne i/ Konrpoabubie | IlpakTuuyeckue
IporpamMmmal Bcecero
padoThbI padoThI
11 IloBTOpEeHME U yriayOneHne 3HaHUI 5 1
) OCHOBHBIX Pa3ZeioB Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4
) XUMUYECKUX PEeaKIui
13 DIIEKTPOJIUTHYECKAS TUCCOIUALIHS. g | |
) XUMHUYECKUE PEaKIMK B PaCTBOPax
Hroro no pazneny 17
Pasznen 2.HemeTaaibl M X COeTUHEHUS
OO0m1ast xapaKTepUCTHKA
2.1 XHUMHYECKHX 351eMeHTOB VIIA- 4 1
rpynsl. ["anoressr
OO01mmas xapakTepucTUKa
2.2 XHUMHYECKHX 3JIEMEHTOB VIA- 6
rpymibl. Cepa u e€écoeTuHEHUs
OO01mas xapakTepucTUKa
)3 XHUMHYECKHX 3JIEMEHTOB VA- 7 |
' rpynisl. A30t, pochop 1 ux
COCIUHECHHUS
OO6mrast xapaKTepuCTHKA
24 XHUMHYECKHX 3JIeMEHTOB [V A- 2 1 )
' rpynmsl. YTaepoa U KPEMHUM U UX
COEIUHEHHS
Wroro no pazaeny 25
Pa3nen 3.MeTalibl 4 HX COeAMHEHUS
3.1 OO01ue CBOMCTBA METAIIIOB 4
Baxneiinine MeTaibl U UX
32 16 1 2
COCIMHCHHUS
Hroro no pazneny 20

Pazgen 4.Xumus 1 oOKpyskamomas cpeiaa

4.1

BemectBa u maTepransl B )KU3HU
YeJI0BEKa

3

Hroro no pazneny




PesepBHOEBpEeMs

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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