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IHosicHUTEABLHAA 3AIIMCKA

Pabouas nporpamma 1o XMMuM AJi1 OCHOBHOW LIKOJIBI COCTABJIIEHA Ha OCHOBE: MPUMEPHBIX MPOrpaMM MO y4e€OHBIM MpeaMeTaM
«Xumus 8-9 kiaccel» (craHgapTtsl Broporo mnokonenus) M., IlpocBemenue, 2015; aBTopckoil y4yeOHOW MpOrpamMMbl
O.C.TI'abpuensin «IIporpamma ocHOBHOTO 00111eT0 0OpazoBaHusi. Xumus. 8-9 knacce». M.: Ilpoda,2018.
Jlannas paboyasi mporpaMma OpMEHTUPOBAHA Ha UCIOJb30BAHUE YUYEOHUKOB M0 XUMHUH U y4eOHO-MeToauyeckux nocoouit YMK,
CO3JIaHHBIX KOJUIEKTUBOM aBTOpPOB 1o pykoBoacTtBoM O.C.I"apuernsna.
OO0uue e id OCHOBHOIO 0011ero 00pa3oBaHus € y4eTOM crneurpuKkn Kypca XuMHuu
enu xumMuueckoro oopa3oBaHusl B OCHOBHOMW LIKOJIE POPMYIUPYIOTCS HA HECKOJIBKUX YPOBHSX: TJ100abHOM, METAPEIMETHOM,
JUYHOCTHOM M MPEIMETHOM, Ha YPOBHE TPeOOBaHUH K pe3ysbTaTaM OCBOCHUS CO/ICPKAHUS MPEIMETHBIX TPOTrPaMM.
OcHoBHOe 0011ee oOpa3oBaHuEe - BTOpas CTyleHb o0miero oopazoBanusi. OQHON M3 BaKHEHIIMX 3a7a4 3TOrO dTamna sBIseTcs
MOJICOTOBKA 00YYAIOIIUXCSl K 0CO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOT0 U MpodeccuoHanbHOro mytu. O0ydaromuecs
JIOJIKHBI HAYYUTHCSI CAMOCTOSITEILHO CTABUTD LIETH M ONPENEISATh MyTH UX TOCTUKEHUS, UCIIOJIB30BaTh MPUOOPETEHHBIN B IKOJIE
OTIBIT JICSITEIbHOCTH B PEAIbHOM KU3HU, 32 paMKaMH y4eOHOro Impoiiecca.
['aBHbBIE 11€1M OCHOBHOTO 00IIIEro 00pa30BaHMs COCTOST B:
1. ¢opmMupoBaHHM LIETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUSX, YMEHHSIX U CIocoOax
NEeATEIbHOCTH;
2. npuoOpeTEeHUH OMbITa PA3HOOOPA3HOM AESITENILHOCTH, TO3HAHUS U CAMOTIO3HAHMUS;
3. MOATOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BBHIOOpA WHAMBUAYATHHON 00pa3oBaTeNbHON WU MPOQPECCUOHATBHON
TPaEKTOPHHU.
Bonwimoit Bkiag B JOCTHKEHUE TJIABHBIX IeJield OCHOBHOTO 00IIero o0pa3oBaHus BHOCHUT M3ydyeHHe XuMuH. KoTopoe mpu3BaHo
00ecCIeYnTh:
1. dbopmupoBaHHE CUCTEMBI XMMUUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOW KapTHUHBI MUPA;
2. pa3BUTHE JIMYHOCTU OOYYAIOLIUXCS, UX UHTEJUIEKTYaJbHOE U HPaBCTBEHHOE COBEPILICHCTBOBAHME, (DOPMHUPOBAHHUE Y HUX
T'YMaHUCTHYECKUX OTHOIIEHUHN U 3KOJIOTMUECKH LeJIecOo00pa3HOro MoBeAeHUs B ObITY U TPYJOBON AESITEIbHOCTH;
3. BeIpaOOTKY MOHUMAaHMsI OOLIECTBEHHON MOTPEOHOCTH B pa3BUTUN XUMUH, a TaKKe (POPMUPOBAHUE OTHOLIEHHS K XUMUU KaK
K BO3MOXHOM 00siacTu OyAylel MpakTUYeCKOU eI TeIbHOCTH;
4. popmupoBaHHe yMEHHI 0e30macHOro 00paIieHus ¢ BEIIeCTBAMU, CIIOIb3YEeMbIMU B MTOBCEIHEBHOM JKHU3HH.
LenstmMu n3y4eHUs] XUMUHM B OCHOBHOM IIKOJIE SIBJISIFOTCSI:



1. dopmupoBaHue y 00ydaronuxcsi yMeHUs: BUAECTh U MOHUMATh IIEHHOCTh 00pa30BaHUsl, 3HAUMMOCTh XUMUUYECKOTO 3HAHUS
JUISL KaXJO0r0 YeJIOBEKa HE3aBUCHUMO OT €ro NmpodecCHOHAIbHOM NEeSTeNbHOCTH; YMEHHUs pa3iuyarh (akThl U OLICHKH,
CpaBHUBATh OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSIMU OIEHOK U CBSI3b KPUTEPUEB C OMPEEICHHON CHUCTEMOM
LIEHHOCTEeH, POopMyIUpPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

2. ¢dopmupoBaHUE y 00yUarOIINXCs [IETOCTHOTO MPEICTABICHUS O MUPE U POJTU XMMHHU B CO3JIaHUY COBPEMEHHOM €CTECTBEHHO -
HAy4YHOM KapTUHBI MUpPA; YMEHHUS OOBSACHITH OOBEKTHI M TMPOIECCHl OKPYKAIOMEH NeUCTBUTEIBHOCTH — MPUPOJTHOM,
COLMAIIBHOM, KyJIbTYPHOM, TEXHUYECKOU CPEAbI, UCIIOIB3YA IJIsI ITOT0 XUMHUYECKUE 3HAHUS;

3. mpuoOpeTeHue O0yYarOIUMHUCS OIbITa Pa3HOOOpPAa3HON NEATEIbHOCTH, TTO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHTHOCTEH), UMEIONIUX YHUBEPCAIBHOE 3HAYEHHUE ISl PA3IMYHBIX BUJOB JACSATEILHOCTHU: PEIICHUS
npoOJjieM, MPUHSITHS PEIICHUM, MOUCKA, aHaiu3a U 00paboTku MHOOpPMAIUM, KOMMYHUKATHUBHBIX HABBIKOB, HABHIKOB
U3MEPEHUH, COTPYIHUYECTBA, 0€30MaCHOTO 0OpaIlleHHsI C BEIIECTBAMU B MMOBCETHEBHOM KU3HH.

OcHogHblMU udessmu yaeOHOTO TpeIMeTa XUMHUS SIBIISIFOTCS :

O MaTepuaJbHOE €IMHCTBO BEIIECTB €CTECTBEHHOTO MUPA, UX TEHETUYECKAsl CBSI3b;

O MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKIY COCTaBOM, CTPOCHHEM, CBOMCTBaMHU, MOJYYEHUEM U PUMEHEHUEM BEIIECTB;

O MO3HABAEMOCTh BEILIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUUECKUX PEAKIIHIA;

O 00BACHSIONIAS ¥ MPOTHO3UPYIOIIAs POJIb TEOPETUUECKUX 3HAHUHN 1 (PAKTOJIOITMYECKOT0 MaTeprasa XUMHUH dJIEMEHTOB;

O KOHKPETHOE€ XMMUUYECKOE COEMHEHHUE KaK 3BE€HO B HEMPEPBHIBHOW LIEMH MPEBPALIECHUN BEIIECTB, yYaCTBYIOLIEE B KPYTOBOPOTE
XUMHUYECKUX 3JIEMEHTOB U XUMUYECKOU IBOJIIOINY;

O 00BEKTHUBHOCTh W TO3HABAEMOCTh 3aKOHOB TMPUPOJbI; 3HAHUE 3aKOHOB XUMHUHU TIO3BOJIAET YINPABIATH XUMHUYECKUMU
NPEBpAIEHUS MU BELIECTB, HAXOAUTHh SKOJOTHMUYECKH O€30MacHBbIC CIIOCOOBI MPOM3BOJICTBA M OXPaHbI OKPYKAIOIICH cpeasl OT
3arps3HEHUS;

O B3aMMOCBSI3aHHOCTh HAYKU U TPAKTUKH; TPeOOBaHUs MPAKTUKUM — JBIDKYINAS CHJIA PA3BUTHUS HAYKH, YCIEXU NPAKTUKU
00YyCIIOBIICHBI IOCTIKCHHUSIMU HAYKHU;

O pa3BUTHE XUMHYECKON HAYKHM M XUMH3ALHS HAPOJHOTO XO34MCTBA CIYXKAaT MHTEPECAM YEJIOBEKa M OOIIECTBA B IIEJIOM, UMEIOT
T'YMaHUCTUYECKHUM XapakTep W MPU3BaHBI CIIOCOOCTBOBATH PEUICHUIO TIIO0ATBHBIX MPOOIEM COBPEMEHHOCTH.

OTU UJIeU peaanu3yroTcs MyTeM JTOCTUKEHUS CIENYIOLIUX yenel:

Gopmuposanue y ydaluxcs XUMHIECKOW KAPTHHBI MUPA KaK OPTaHMYECKON YaCTH €T0 IEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHUHBI,
pazeumue TO3HABATEIbHBIX UHTEPECOB, UHTEIJIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEHN y4alllMXCsl B MPOLECCE U3YUYEHUS UMHU
XUMHUYECKOW HAYKH U €€ BKJIaJla B COBPEMEHHBIN HaYYHO-TEXHUYECKUU IPOrPECC;



Gopmuposanue BaKHEHTITNX JTIOTHUECKUX OTEpaIiil MBIIIJICHUS (aHAIHM3, CHHTE3, 0000IIIeHNEe, KOHKPETH3AIUs, CPAaBHEHUE U JIP.)
B TIPOIIECCE TIO3HAHMS CHCTEMbI BAXKHEUIITUX MTOHATHH, 3aKOHOB U TEOPUI O COCTaBe, CTPOCHUH U CBOWCTBAaX XUMUYECKUX BEIIECTB;
socnumanue yYOSKICHHOCTH B TOM, YTO NPUMEHEHHE TOJYYCHHBIX 3HAHWUN M yMEHUH IO XUMHH SIBISETCS OOBEKTHBHOU
HEO0OXOMMOCTBIO sl 6€30MacHOM paboThI C BEIIECTBAMU U MaTepUaliaMH B OBITY U Ha MPOU3BO/JICTBE;
npoeKmuposanue U peaiu3ayus BBITYCKHUKAMUA OCHOBHOHM IIKOJBI JMYHONW 0O0pa30BaTEIbHOW TPAcKTOPHH: BBIOOp MpOodHIIs
o0y4eHUs B CTapIllel MIKOoJIe U MTPOPECCUOHATIEHOTO 00pa30BaTEIbHOTO YUPEKICHMUS;
061a0eHue KITIOYEBBIMU  KOMITETEHIIUAMH  (Y4eOHO-TTO3HABATEIbHBIMU,  WH(OPMAIMOHHBIMU,  IIEHHOCTHO-CMBICJIOBBIMH,
KOMMYHHUKATHUBHBIMH )
OO0mas xapakrepucTHKa Y4eOHOr0 npeaMmera XuMus
B cootBeTcTBUM ¢ DenepallbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO 00IIIero 00pa3oBaHUs ydaluecs
JOJKHBI OBJIAJICTh TAKUMH ITO3HABATCIIPHBIMH YUCOHBIMU JEHCTBUSAMH, KaK YMEHHE (OpMYyIHpPOBATH MPOOJIEMYy M THUIIOTE3Y,
CTaBUThH IICJTH ¥ 3a]a4H, CTPOUTD IUIAHBI JIOCTHKCHUS TICJICH M PEIICHUS TTOCTABICHHBIX 3a]1a4, IPOBOJIUTH SKCIICPUMEHT M Ha €T0
OCHOBE JIeJIaTh BBIBOJIbI M YMO3aKIIFOUCHHS, MPEJCTABIATh KX U OTCTAWBaTh CBOIO TOUKY 3peHus. Kpome Toro, ydamuecs JOJDKHBI
OBJIaJICTh NPUEMaMH, CBSI3aHHBIMHU C OIPEACIICHUEM TIOHATHI: OTPAaHMYMBATh WX, OMHCHIBATh, XapaKTEPHU30BaTh U CPABHHUBATH.
CrnenoBatenbHO, TPU U3YYCHUU XUMUH B OCHOBHOM IITKOJIC yUaIHecs JOJDKHBI OBJIaICTh Y4eOHBIMH JICHCTBUSMU, IO3BOJISIOIIIUMHU
UM JIOCTHYb JIMYHOCTHBIX, MPEAMETHBIX U METAIPEIMETHBIX 00pa30BaTEIbHBIX pe3yabTaToB.OCOOEHHOCTH CoAepKaHus 00ydeHUS
XMUMHH B OCHOBHOM 1IKOJI€ 00YCIIOBJIEHBI CIIEeNU(PUKON XMMUU KaK HAYKH U MTOCTaBICHHBIMH 3a1auaMu. OCHOBHBIMH MpoOeMaMu
XUMHH SBISIOTCSU3YYEHUE COCTaBa M CTPOEHUS BEIIECTB, 3aBHUCHUMOCTH HMX CBOMCTB OT CTPOCHHMsI, MOJYYEHHE BEUIECTB C
3aJIaHHBIMU CBOMCTBAMH, HCCIIEIOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKUX PEAKIIUNA U TyTeH YNpaBiIeHUs UMH B LIEJSAX MOTyYEHUS
BEIIECTB, MAaTepUaIOB, YHEPTUH.
[Ipenmaraemoe mocodue Mo XMMUHU pacKphIBACT BKJIAT y4eOHOTO MpeMeTa B JOCTHKEHHUE IIeJIeii OCHOBHOT'O 00IIIeTo 00pa3oBaHus
U OTIpeJIeNIsIeT BAXKHEHIINE COolepKaTelIbHbIE TMHUH TpeIMeTa:

e «BEIIECTBO» — 3HAHUE O COCTaBE U CTPOSHUHU BEIECTB, UX CBOMCTBAX U OMOJIOTMYECKOM 3HAUCHHUH,

o «XHMHYECKas pEaKIus» — 3HAHUE O MPEBPAIECHUAX OJJHUX BEIIECTB B APYTHE, YCIOBUIX MPOTEKAHUS TAKUX MPEBPAICHUN

U crioco0ax ympaBJICHHS PEaKIUIMU;
e «IPUMEHEHHWE BEIIECTB» — 3HAHHWE WU OMBIT OE30MAaCHOTO OOpalieHus ¢ BEIIECTBAMHU, MaTepHallaMU U TPOIECCAMH,
HEO0OXOTMMBIMU B OBITY ¥ Ha IPOU3BO/ICTBE;



e (GI3BIK XUMHUW» — ONEPUPOBAHUE CUCTEMON BAXKHEUIINX XUMUUYECKUX MOHATHM, 3HAHUE XUMHYECKOW HOMEHKJIATYPHI, T.€.
WX Ha3BaHus (B TOM YHCIE W TPUBHUAJIBHBIE), BIAJCHUE XMMHUYECKONW CHUMBOJMKOW (XUMHUUECKUMU GOpMylaMH U
YpaBHEHUSIMU), @ TAKXKE MpaBUia MepeBoia HH(HOPMAILIUK C €CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMHUU U 00paTHO.

[TockonbKy OCHOBHBIE COAEPkKATEIbHBIC JIMHUU IIKOJBHOTO Kypca XMMHUHM TECHO NEpEIUIeTeHBbl. B mporpamme coaepkaHue
IIPEACTABIIEHO HE IO JIMHUAM, a 10 pa3aeiaMm.

3HAUYUTENILHOE MECTO B COACPKAHUM Kypca OTBOJUTCA XUMUYECKOMY 3KCIepuMeHTy. OH M0o3BoJIIeT CHOPMUPOBATH Y yUALTUXCS
CrielUaJIbHbIE TIPEIMETHBIE YMEHUsI pad0TaTh ¢ XUMUUYECKUMU BEIIECTBAMHU, BBIMOJIHATH MMPOCTHIE XUMUUYECKHUE OIBITHI, HAYYUTh
ux 0€30MacHOMY M DKOJIOTHYECKH TPAMOTHOMY OOpalIeHUIO ¢ BEIIeCTBAMHU B OBITY M Ha IPOU3BOJICTBE.

[IpakTryeckue pabOThl CrPyNMUPOBAHBI B OJIOKM — XUMHUYECKHE MPAKTUKYMBI, KOTOPBIE CIYXKAaT HE TOJBKO CPEICTBOM
3aKperyIeHUs YMEHUM U HaBBIKOB, HO M KOHTPOJISl KauecTBa UX chopmMupoBaHHOCTH. [1o cBoeMy yCMOTpEHHIO, a TAKIKE UCXOS, U3
BO3MOXKHOCTEH IIKOJBHOIO KaOWHETa XWMHUH, YYUTEIb MOXET HU3MEHUTh U CTPYKTYpY IMPEACTABIEHHOTO B MpOTrpaMme
IpPaKTUKyMa, HAIPUMeEP, YBEIMYUTh YUCIIO JJTA00PATOPHBIX PA0OT 3a CUET COKPAICHHUS IEMOHCTPAIIH.

3T0 BO3MOXKHO MTPHU HEOOIBIION HAMIOJIHAEMOCTH KJIACCOB B CEJIBCKUX MIKOJIaX, 0COOEHHO MAJIOKOMITJIEKTHBIX.

['maBHOE OoTnMUME mpeaiaraeMol MporpaMMbl 3aKJIKOYAETCS B JIBYKPATHOM YBEJIMYEHUU BPEMEHHU, OTBEJACHHOIO HA HM3y4YECHUE
pasznena «MHoroobpasue BeHIECTB». JTO CBSI3aHO CO CTPEMJIEHHEM aBTOPOB OCHOBATEIbHO OTpabOTaTh Ba)KHEHIINE
TEOPETUYECKUE TOJOKEHUSI Kypca XMMHH OCHOBHOM MIKOJIBI Ha OoraToM (aKkTOJIOTMYECKOM MaTepuaje XUMHH DJIEMEHTOB U
00pa30BaHHBIX MU BEILIECTB.

MecTo yueOHOro npeaMeTa B y4eOHOM IIaHe

B mpouecce ocBoeHHs mporpaMMbl Kypca XUMUHM JJisl OCHOBHOM IIKOJIBI YYalllUECs OBJIaJIEBAlOT YMEHUSIMH CTAaBUTh BOIPOCHI,
Ha0J1t0/1aTh, O0OBACHATD, KIIACCU(DUIIMPOBATH, CPABHUBATH, TPOBOAUTH SKCIIEPUMEHT U MHTEPIPETUPOBATH BHIBOJIBI HA €70 OCHOBE,
OTIpEIeNSITh UCTOYHUKUA XUMHUYECKOM HMH(pOpManuu, MOJNy4aTh W aHAJIM3UPOBATh €€, a TaKKe TOTOBUTh Ha JTOH OCHOBE
coOCTBEHHbIN MHGOPMAITMOHHBIN MTPOYKT, TPE3EHTOBAThH €T0 U BECTH JAUCKYCCHIO.

[IporpamMmma Kypca XMMHUHU AJisI OCHOBHOW HIKOJBI pa3padaThiBajach C YYETOM MEPBOHAYAIBHBIX MPEICTABICHUMN, MOJYYEHHBIX
YYAIIUMUCA B HAYAJIbHOU IIKOJIE MPU U3YUEHUHU OKpYysKatomiero mupa. [Ipeanaraemas nporpamma, XoTsi © HOCUT OOIIEKYI bTYPHBIN
XapakTep ¥ He CTaBUT 3a/1a4y MPO(PECCUOHAIBHOMN MOATOTOBKH yUaIlIUXCsl, TEM HE MEHEE, TI03BOJIIET UM OIPEACIIUTHCS C BHIOOPOM
npoduiis oOyueHus B cTapiieii mkoie. B mporpaMmMe npeaycMOTpeHO pe3epBHOE BpeMsi, TaK KakK peajbHasi MPOI0KUTEILHOCTD
y4e0HOTO T'0/1a BCeT/Ia OKa3bIBACTCSI MEHBIIIE HOPMAaTUBHOW. B CBSI3M ¢ mepexo/1oM OCHOBHOM ITKOJIBI HA TAKYIO (hOPMY MUTOTOBOM
arrecranuu, kak [ A, B Kypce npelyCMOTpEHO BPEMsI Ha MOATOTOBKY K HEH.

VYyebHoe coliepkaHue Kypca XUMUM BKITFOUAET:



Xumust. 9 kiacc. 68 4, 249 B HEISIIO
ABtopckas yuebHas nporpamma O.C.I'abpuensin «IIporpamma ocHOBHOro obmiero oopazoBanHus. Xumus. 8-9 kmaccel». M.:
Hpoda,2015. (®IOC);

Conep:xxanue y4eOHOr0 nmpeaMera XuMHUs

BemecTBo U XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. Ilepuogmueckass cuctema xumudeckux snemeHToB [I. M. MenpeneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB XMMHUYECKHUX HJIEMEHTOB MEPBbIX TPEX MEPUOAOB, KaJIUs, KaIbLUS U UX COCIUHEHUH B
COOTBETCTBHH C MOJIOKEHUEM AJIEMEHTOB B [leproauueckoil cucremMe U CTPOEHHEM MX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUUECKOW CBSI3U. THUIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA
KPUCTAINTUYECKON PEeIIETKH U BUJIa XUMUYECKOM CBS3H.

Knaccuduxkanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEHIECTB. XUMHUECKHE CBOMCTBA BEUIECTB, OTHOCAILIUXCS K Pa3IUNYHBIM
KJIaccaM HEOPTaHUYECKUX COCMHEHUHN, TeHETHUECKas CBSA3b HEOPIraHMYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakiii Mo pa3IuyHbIM IpU3HAKaM (10 YUCTY U COCTaBY YYaCTBYIOUIUX B PEAKIIMU BEIIECTB,
no TerjaoBoMy 3(@eKTy, M0 HU3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKHUX DJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTHUIO
KaTajau3aropa). DK30- U SHIOTEPMHUUECKHIE PEaKINH, TEPMOXUMHYECKUE YPABHEHHUS.

[TonsiTue o ckopocTu XxuMuueckor peakiuu. [lonsarue o0 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonarue o
TOMOTEHHBIX U T€TepOreHHbIX peakiusax. [lonsatue o karanuze. [loHsTue o xumudeckoM paBHoBecHd. DaKTOPHI, BIUSAIOMINE HA
CKOPOCTb XMMUYECKOW PEAKIUU U MOJIOKEHHE XUMHYECKOTO PABHOBECHSI.

OKHUCITUTETHHO-BOCCTAHOBUTEIBHBIE  PEAKIIMHM, JJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAKIUU.
CocraBieHue ypaBHEHU OKUCIUTEILHO--BOCCTAHOBUTEIBHBIX PEAKIIMNA C UCIIOIH30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTHUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTnoHBI, aHMOHBI. MexaHu3M quccolralnm
BEILECTB C PA3JIMYHBIMU BUJAMU XUMUYECKOM cBsi3H. CTenens nucconuanuu. CHIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiiuu noHHOro oOMeHa. Y ciaoBHUs MPOTEKAaHUS PEeaKIMil HOHHOTO 0OMEHa, MOJIHBIE U COKPAIEHHBIE HOHHBIE YPAaBHEHHUSI
peaknuii. CBOHCTBa KHUCIOT, OCHOBAHUN M COJIEH B CBETE MPEACTABICHUIN 00 AIIEKTPOIUTHUECKON aucconnanuu. KauyecTBeHHbIC
peakuuy Ha oHbL. [loHsATHE O TUAPOIH3E COJIEH.

Xumuueckuit IKcnepumenm:



O3HAKOMJIEHHE C MOJEISAMU KPUCTAIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMeTauloB (Tpadura u
anmMasa), CJIOKHBIX BEIIECTB (XJIOpUJa HATpUs), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTU XMMUUYECKOW pEaKIMU OT BO3JAEHUCTBUS
pa3IuYHbIX (DAKTOPOB, HCCIEIOBAHUE 3IEKTPONPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOLECCA ITUCCONUALMU KHUCIIOT, LIEN0Yel u
coJieil (BO3MOXKHO UCIIOJIb30BAaHUE BUEO MATEPUAIIOB), IPOBEICHHUE ONBITOB, MJUTIOCTPUPYIOMIMX MPU3HAKU MPOTEKAHUS pPEaKIIU
HOHHOro oOMeHa (oOpa3oBaHME OcCaJKa, BbIAEICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIMTEbHO-BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHe, peakluuu pas3ioXKeHUs, COCAUHEHHs), paclioO3HAaBaHUE HEOPraHUYECKUX
BELIECTB C TTOMOUIbIO KAU€CTBEHHBIX PEAKI[Ui Ha MOHBI, PEIIEHNE HKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemertanbl U uX coeinHeHUSA

OO6mast xapakTepucTHKa TajnoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u
(u3nueckre CBOMCTBA MPOCTHIX BEUIECTB — FAJION€HOB. XUMUYECKUE CBOICTBA HA TpUMEpPE XJI0pa (B3aMMOIEHCTBHUE C METAJIIIaMHU,
HEMeTaJIaMu, 11esiouaMu). XsopoBogopoa. CossiHasi KHCII0Ta, XMMUYECKUE CBOMCTBA, MOJIyueHue, npuMeHeHue. JleficTBue xiopa
U XJIOPOBOJIOPO/Ia HA OPraHU3M YesloBeKa. BaxkHeH e XJI0pupl U UX HAX0XKACHHE B PUPO/IE.

O6mas xapakrepuctuka anneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE CTEIEHH OKWCIICHUS.
Crtpoenne u pu3NUecKre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOJA U CEphbl. AJUIOTPOIHbIE MOAU(PUKALIMN KUCIOPOJA U CEpHI.
XuMuueckue cBoiicTBa cepbl. CepoBOIOPO, CTpOeHHUE, (U3NUECKHE U XUMUYECKHE CBOMCTBA. OKCUIBI Cephl KaK MpPeICTaBUTEIH
KUCTOTHBIX OKcuAoB. CepHasi KUCIOTa, (PU3MUYECKUE W XUMHUYECKHE CBOMCTBa (OOIIME KaK MPEJCTaBUTENs Kiacca KUCIOT |
cneruduyeckue). XUMUYECKUE PEaKIHMH, JieXkKallhe B OCHOBE MPOMBIIUICHHOTO Croco0a TOMy4YeHUsT CEepPHOU KHUCIOTHI.
[Ipumenenue cepHoil KuciaoThl. COJIM CEPHOM KHCIOTHI, KQ4eCTBEHHAs peakmus Ha cyibdar-uoH. Haxoxaenwe cepbl U e€
COEIMHEHUI B MPUPOJIE. XUMHUECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpeibl COEUHEHUSIMU CEePbl (KUCIOTHBIE TOKAH, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPe0TBPAICHUSI.

OO6mast xapakTepucTuka 3J1eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOSHUS ATOMOB, XapaKTEPHbBIE CTETICHH OKHCICHUS. A3OT,
pacrnpocTpaHeHHe B IpUpojie, pusnueckue U XumMuueckue cBoiictsa. KpyroBopot azora B nmpupoje. AMMHaK, ero pusndeckue u
XHUMUYECKUE CBOICTBa, moiydeHue U npumeHeHue. Coau aMMOHUS, UX (PU3MUECKHE M XUMHYECKHE CBOICTBA, NMPUMEHEHHUE.
KauecTBeHHas peakuusi Ha HOHbI aMMOHHUA. A30THasl KUCIIOTa, €€ MOoNydeHue, PU3ndeckrue 1 XMMUYECKue CBOMCTBa (00IIue Kak
MPEICTaBUTENS Kjlacca KHUCIOT W crnenuduieckue). Vcnoib30BaHNE HUTPATOB M COJEH aMMOHHUS B KadeCTBE MUHEPATbHBIX
ynoopenuil. XuMu4ecKkoe 3arpsi3HeHUE OKPYXKaroIled Cpefbl COSAMHEHUSAMU a30Ta (KUCIOTHBIE JOXAM, 3arpsi3HEHUE BO3yXa,



mo4Bkl U BOJ0EMOB). Docdop, ammotponusie Moguduxanuu dhochopa, husndeckue n xumudeckue ceorictBa. Oxeun dhochopa (V)
u ¢ocdopHas Kuciaota, GU3NYECKUE U XUMUYECKUE CBOUCTBA, MonyudeHue. Mcnons3oBanue ¢pochaToB B KAYECTBE MUHEPATbHBIX
yAOOpEHUH.

O6mas xapaktepucTtuka anemMeHTOB IV A-rpynmnel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIC CTENEHH OKHUCIICHHS.
VYrnepon, amioTpomHble MoaudUKalMKM, PacHpoOCTpaHEHHE B TPUpPOJe, (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA. AJCOPOIMS.
Kpyrosopot yriepoaa B mpupoje. OKCusl yriieposaa, ux puznueckue 1 XuMUUeCKue CBOMCTBA, ICHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYEHHUE U PUMEHEHHE. DKOJIOTHUECKHEe TTPoOJIeMbl, CBSI3aHHBIE ¢ OKCUIOM yriieposa (IV), runoresa riio6aibHOTO MOTETUICHUS
KJIMMaTa, MapHUKOBBIN 3PdexT. YronpHas Kuciaora U €€ colid, UX (Pu3nUecKne W XMUMHUYECKHE CBOMCTBA, TMOJyYe€HUE U
npumeHenue. KaduectBenHas peakiusi Ha KapOoHaT-uoHbL. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCIMHEHUSAX yrieponaa (MeTaH, 3TaH, THIICH, alleTHUJICH,
ATaHOJI, TJIMIIEPUH, YKCYCHasl KUcioTa). [IpupoiHble MCTOYHUKU YTIE€BOIOPOI0B (Yroib, MPUPOAHBIN Ta3, HEPTh), TPOIYKTHI UX
nepepaboTku (0€H3UH), UX POJIb B OBITY W MPOMBINUICHHOCTH. [IoHsATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OClKax,
yII€BOJax — U UX POJIM B )KU3HH YeJloBeKa. MaTepuaabHOE €AUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCTMHEHU.

Kpemnuii, ero ¢pusznueckre 1 XMMUYECKHE CBOMCTBA, NOJyuyeHrue u npuMeHenue. CoelMHeHns KpeMHus B ipupoae. Oomiue
npencrapienus o0 oxcuae kpemuus (IV) u kpemuueBoit kucnore. CUIMKATBI, UX HUCTIOJIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiiue cTpouTeNnbHbIE MaTepHUalibl: KepamMHuKa, CTEeKJIO0, IIEMEHT, OeToH, jene3o0eToH. I[IpobGrembl OGe3zomacHOro
UCITIOJIb30BAHUS CTPOUTENIBHBIX MATEPUATIOB B IOBCEAHEBHOW KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHre 00pa3IioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, MPOBEACHNE KAUYECTBEHHBIX PEAKIIMI Ha XJIOPU -
MOHBI U HAOIIOJCHUE MPHU3HAKOB UX MPOTEKAHMS, OIBITHI, OTpaXkaronue GU3NIECKue U XUMUYECKHE CBOWCTBA TaJOre€HOB M MX
COeMUHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BUJEOMATEPUATIOB), O3HAKOMJICHHME C oOpasmamMu XJOpuUaoB (TaJOTEHUIOB),
O3HAKOMJICHHE C 00pa3iamMu cepbl U €€ CoequHEHUsIMH (BO3MOXHO HCIIOIB30BaHUE BHIEOMATEPHAIIOB), HAOIIOIEHHE TIpoliecca
oOyrIuBaHUs caxapa TOJl JIeWCTBUEM KOHIEHTPUPOBAHHON CEPHOW KHUCIOTHI, U3yUYE€HHE XUMHUYECKHUX CBOMCTB pa30aBICHHON
CEpHOM KHCIIOTHI, MPOBEACHNE KAYECTBEHHON Peakilny Ha Cylb(aT-uoH U HAOIOIeHNE TpU3HaKa e€ MPOTEKaHUsI, 03HAKOMJIICHUE
c (hM3MYEeCKUMHU CBOWCTBaMH a30Ta, ¢ocopa W WX COCAMHEHHH (BO3MOXKHO WCIOJB30BaHHE BUICOMATEpPUAJIOB), oOpa3liaMu



a30THBIX U (GOChHOpHBIX YIOOpEeHMH, MOITyYyeHHE, COOMpaHHUE, PACMO3HABAHME M H3YUYCHHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KAUueCTBEHHBIX peakiuii Ha HMOH aMMoHus U ¢ochar-uOH U U3YYEHHE IMPU3HAKOB HX MPOTEKAHUs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPUATIOB), H3yUYCHHE MOJEIeH
KPUCTAJUTMYECKUX PEIMIETOK anMasa, rpadura, QymiepeHa, 03HaKOMJICHHE C IMPOIECCOM aJCOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJIy4eHUE, COOUpaHUEe, pacliO3HABaHUE U U3yUYEHHUE CBOUCTB YIJIEKUCIOTO
rasa, IpoBEJICHUE KaueCTBEHHBIX PEeaKIUii Ha KapOOHAT U CHJIMKAT-UOHBI U U3YYCHUE NMPU3HAKOB UX MPOTEKAHUs, O3HAKOMJICHHE
C MPOAYKIMEH CUJIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE KCIEPUMEHTAIbHBIX 33Jady 10 TeMe «BakHelIlne HeMeTalllbl U UX
COEIMHECHUSD.

MeTta/uibl M UX COEMHEHUS

OO6mas xapakTepUCTUKa XUMUUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBAaHWUU WX MoJjokeHUs: B Ilepuonuueckoit cucreme
xumuudeckux 3nemeHToB [[. . MenneneeBa u crpoeHusi aroMoB. CTpoeHUE METauioB. MeTananyeckas CBsI3b U MeTajuInyecKas
KpUCTAJUIMYECKasi peIIETKA. DIEKTPOXUMUYECKUHN psifi HAPSKEHUN MeTallioB. @U3NUYECKUE U XUMHYECKHE CBOMCTBA METAJIJIOB.
O6mue cocoOwl oryueHus MetauioB. [IoHSITHE 0 KOPPO3UM METAIJIOB, OCHOBHBIE CTIOCOOBI 3aIUThI UX OT Koppo3uu. CriiaBbl
(cTasp, 4yT'yH, TIOpATFOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ileounble MeTaibl: noyokeHue B Ilepuoanueckoi cucreme xumuueckux snemeHtoB . M. MenpaeneeBa, cTpoeHUe UX
aTOMOB, HaXxOXJeHHE B npupoje. Puznueckue U XuMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kayus). OKCUIbI U TUIPOKCHUIBI
HaTpus U Kayus. [I[puMeHeHne NeI0YHbIX METAIJIOB U UX COCTMHEHUM.

[IlenoyHO3eMENbHBIE METALIBI MATHUM M KAJIBLWN: TTOJ0XKEeHUE B [leproanyeckon cucreMe XMMHYECKUX aneMeHToB /. M.
MenpeneeBa, CTpOCHHUE HX aTOMOB, HaXOXJIeHHE B mpupojaec. DPu3Myeckue U XMMHUYECKHUE CBOMCTBA MarHus W Kajblusl.
Baxkneitmue coequHeHNs KaabIns (OKCH, THIPOKCHI, COJH). JKECTKOCTH BOIBI M CTIOCOOKI €€ yCTpaHCHHS.

AnromMunuii: nonoxkeHue B Ilepuomuueckod cucteme xuMudeckux sjemeHToB [[. M. MenpaeneeBa, CTpoeHHE aToma,
HaxoX7eHue B npupojse. Ouszndeckne M XUMUUYECKHE CBOMCTBAa amfoMUHUA. AMGOTEpHBIE CBONCTBA OKCHAA W THIPOKCHUAA
AJTIOMUHUS.

Keneso: monoxenue B [lepuoanueckoit cucreme xumudeckux asemenToB [[. 1. MeHneneeBa, CTpoeHHE aToMa, HaX0XKJICHUE
B npupojie. Puznueckue U XUMMUYECKHE CBOMCTBA kene3a. Okcuapl, ruapokcuanl u conu xenesa (II) u xenesa (III), ux cocras,
CBOICTBA U MOJIy4YECHHE.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ O0Opa3laMi METaJUIOB U CIUIaBOB, MX (U3UYECKHUMHU CBOMCTBAMH, HU3YyUYECHHUE PE3YIbTATOB KOPPO3UU
METAJJIOB (BO3MOKHO MCHOJIb30BAHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA KaJblUsl U HATPUS C BOAOU
(BO3MOYKHO HUCTIOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOIIECCa TOPEHUS Kejle3a B KUCIOPOIe
(BO3MOYKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAaUYECTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KaJbIMs,
anmroMuHMs, 1uHKa, kenesa (II) u xenesa (1), menu (I1), HaGnroAeHNE W OoMKMCaHUE TIPOLIECCOB OKPAIIUBAHUS IJIAMEHU MOHAMU
HATpUS, KU U KaiblUs (BO3MOXKHO HCIIOJIb30BaHHE BUJIEOMATEPUATIOB), HUCCIIEIOBaHUEe aM(OTEPHBIX CBONCTB THUIPOKCHIA
ATIOMHUHUS ¥ THAPOKCHUIA IIUHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 33J1a4 10 TeMe «BakHeie MeTauibl U UX COCTUHEHUS.

XHMHS U OKpPYKaOLIas cpeaa

BemecTBa 1 Matepuabl B TOBCEIHEBHOM KU3HU YelioBeKa. be3onacHoe MCnoap30BaHUE BEIIECTB U XUMUUECKUX PEaKIIUi B
owITy. [lepBast moMOIIb MPU XUMUUECKUX OKOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKpY’Karoleh cpenbl (MpejebHas JoMmycTuMasi KOHIeHTparus Bemiects, nainee — [1/JIK). Ponb
XUMHUU B PEIICHUH YKOJIOTHIECKHUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHrne 00pa3lioB MaTepruasioB (CTEKJIO0, CIUIaBbl METAJIOB, MTOJIMMEPHBIC MAaTEPHAIIBI).

Mescnpeomemmnuwie ceaszu

Peanuzanus MexXnpeaMeTHBIX CBSI3el MPU U3yUYCHUH XUMUH B 9 Kjlacce OCYIIECTBIISCTCS Yyepe3 UCIOIb30BaHUE KaK O0ITUX
€CTECTBEHHO-HAYYHBIX MOHATUM, TaK U OHSATUM, SBIISIIOIINXCSI CHCTEMHBIMHU JIJISI OT/ICIBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOI'O
UKIIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIC TOHATHS: HAay4yHBIM (pakT, Trumore3a, 3aKOH, TEOPHsS, aHAIM3, CHHTE3, Kiaccudukamms,
MePUOIUIHOCTD, HAOJIOICHHUE, SKCIIEPUMEHT, MOJICITTMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3P EKT, TEXHOIOTHS,
MaTepHabl.

dusuKa: MaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOMBI, PAIMOAKTUBHOCTD, MOJIEKYJIa, dJIEKTPUICCKUN
3apsijI, TPOBOJHUKH, TIOJYIIPOBOTHUKH, JTUAICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIECTBA,
ras, pacTBOp, paCTBOPUMOCTbh, KpUCTAILINYCSCKAS PEIIETKA, CIUIaBhl, (DM3NUECKUE BEIIMYMHBI, C¢IMHHUIIBI U3MEPEHUS, KOCMHUYCCKOE
MPOCTPAHCTBO, TIJIaHEThI, 3BE3/1b1, COJHIIE.



buonorusi: porocunTes, npixanue, ouocgepa, IKOCUCTEMA, MUHEPAIbHBIE YAOOPEHUS, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI,
MUTATEIbHbIE BELIECTRA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE MOPOIbI, MOJIE3HbIE UICKONAEMBbIE, TOIUIMBO, BOAHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBLI IO XMMHUHU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs JOCTUTAIOTCS B XOJ€ 00yUeHUs] XUMUU B
€MHCTBE Y4EOHON M BOCIHUTATEIILHOU JNESITEIHLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMU 1IECHHOCTSIMU, IPUHSATHIMU B O0IIECTBE ITpaBUJIAMH U HOPMaMH MOBEJICHUS U CITOCOOCTBYIOT Ipolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaIOIINXCS.

JIMYHOCTHBIC PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTh O0YUYAIOIINXCSI PYKOBOJACTBOBATHCS CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX
OPUEHTAIIMH U pacCIIUPEHUE OTBITA ICITEIHLHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) mnaTpUOTHYECKOTO BOCIIMTAHUS

IIEHHOCTHOT'O OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HAYUYHOMY HACJIEUI0, TOHUMaHWs 3HAUYEHUS
XUMUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHOW HHQOpMamuel o mepemaoBBIX
JTOCTHXKCHUSAX U OTKPBITHSAX MUPOBOM M OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MHUpaA U
00IIIeCTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

IPEACTaBICHUS O COIHAIBHBIX HOPMaxX M IpaBUJIaX MEXKIWYHOCTHBIX OTHOIICHHWH B KOJJICKTHBE, KOMMYHUKATHBHOMU
KOMIIETEHTHOCTU B OOIIECTBEHHO TMOJIE3HOM, Yy4eOHO-UCCIIEA0BATEIbCKOM, TBOPYECKOW M JPYrMX BHAAX JESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JIEATECIIBHOCTH NMPH BBITIOJIHCHUH YYeOHBIX, MMO3HABATEIbHBIX 3aJ1ad, BBIITOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUH YUYCOHBIX MPOCKTOB, CTPEMJICHUS K B3aHMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MPOIECCe
ATOMN yueOHOMU AEATEIbHOCTH, TOTOBHOCTH OILIEHMBAThH CBOE MOBEACHHE U MOCTYMKU CBOMX TOBAPHUILECH C MO3UIIMU HPABCTBEHHBIX
Y MPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCEICTBUIN MTOCTYMKOB;



3) HEHHOCTH HAYYHOI'O MO3HAHMSA:

MHUPOBO33PEHYECKHE IMPEACTABICHHUS O BEIIECTBE M XMMHUYECKOW DPEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKW U COCTABIISIONIAE OCHOBY JUIsl TIOHMMAHUS CYIIHOCTH HAy9YHOW KapTHHBI MHpPA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOABI, B3aMMOCBI3SX YEIIOBEKA C TPUPOJHOW CpEloi, O pOJIM XMMHHM B TIO3HAHWUU 3THX
3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHBBI, HAINPABJICHHBIC HA IOJIYYCHHE HOBBIX 3HAHUH 10 XUMHH, HEOOXOIUMBIC IS OOBSICHCHHS
HAOJTF0TAEMBIX TIPOIECCOB U SIBJICHUM, TTO3HABATEILHOW, HHPOPMAIIMOHHON U YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHUCJIC HaBBIKOB
CaMOCTOSTEIILHON pabOThl ¢ YYEOHBIMH TEKCTaMH, CIPAaBOYHOM JUTEPATYPOH, JAOCTYINHBIMH TEXHUYCCKUMHU CpPEICTBAMHM
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K OOYYCHHUIO U TMO3HAHUIO, JIFO003HATENFHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOCKTHON U
MCCIICZIOBATEIBCKOM JIEATEIBHOCTH, K OCO3HAHHOMY BBHIOOPY HAIPaBICHHOCTH U YPOBHSI OOYUYCHHS B JAIbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370pPOBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KH3HH,
OCO3HAHHE MOCIEACTBUN W HEMPUSTHE BPEIHBIX MPUBBIUEK (YIOTPEOJIEHUS aJIKOTOJIs, HAPKOTUKOB, KYpPEeHHs), HEOOXOIUMOCTH
coOroIeHus MpaBuil 0€30MaCHOCTH IPU OOPAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU;

S) TPy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3YUYEeHHIO Mpodeccuil u Tpya pa3InyHOro pojia, YBAXKEHHUE K TPYAY U pPe3ysibTaTaM TPYIOBOM
JESITENHHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN MO XUMHUHU, OCO3HAHHBIA BHIOOP MHAMBHUAYATHHOU
TPACKTOPUHU MPOJOHKEHHSI 00pa30BaHUs C yUYETOM JTMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIIECTBEHHBIX HHTEPECOB
U IOTpeOHOCTEH, yCTIeHON Mpo(ecCHOHaTbHOM EATeTbHOCTH U PA3BUTHUSI HEOOXOIMMBIX YMEHHUI, TOTOBHOCTh aJalTHPOBATHCS
B PO eCCUOHANILHOM Cpelie;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHMKY >KM3HM Ha 3eMjie, OCHOBE €€ CYyLIECTBOBaHUSA,
MOHMMaHue HEHHOCTH 30pOBOro U 6e30macHoro oOpasza *KU3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DU3HUECKOMY U
NICUXUYECKOMY 370POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS MpaBuil OE30MacHOTO MOBEACHHs MpH padoTe ¢ BeulecTBamu, a
TaK)KE B CUTYAIUSAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIO/ICH;



CIIOCOOHOCTU MPUMEHSITh 3HAHUS, MOJIydaeMble TIPU M3YYCHUU XUMUU, JJIsI PELICHUs 3a7ad, CBSI3aHHBIX C OKpPYKaromien
MPUPOJITHON CPEeION, NJis MOBBIIIEHUS YPOBHS SKOJOTHMUECKON KYJIbTYpPbl, OCO3HAHHUS TJIO0ATBHOTO XapaKTepa SKOJOTHUYECKUX
npoOJieM U MyTel UX PEelIeHUs] MOCPEACTBOM METOJ0B XUMUHM, YKOJIOTHYECKOI0 MBIIICHHS, YMEHUSI PYKOBOJICTBOBAaThCA UM B
[103HABATEIIbHOW, KOMMYHUKATUBHON U COLIUAJIBHOMN IIPAKTHKE.

METAIIPE/METHBIE PE3YJIBTATbBI

B cocTtaBe meTanpegMeTHBIX Pe3yIbTaTOB BBIICIISAIOT 3HAUYUMBbIE 1711 (HOPMUPOBAHUS MUPOBO33PEHHUS OOIICHAYUYHbIC TTOHATHUS
(3aKOH, Teopus, MPUHIIUI, TUTIOTE3a, (PaKT, cUCTeMa, IPOIIECC, IKCIIEPUMEHT U JIPYTroe.), KOTOPHIE UCIIOIb3YIOTCS B €CTECTBEHHO -
HAyYHBIX YYEOHBIX MIPEAMETaX U MO3BOJISAIOT HA OCHOBE 3HAHHMM M3 ATUX MPEIMETOB ()OPMHUPOBATH MPEACTABICHUE O IETOCTHOM
HAy4YHOU KapTUHE MUpPA, U YHUBEpPCAJIbHbIC yueOHbIe NelCcTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPHIC
obecrnieunBaroT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YU4EOHOU eI TEILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBU:

YMEHHS UCTIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS TIPU OCBOEHUM 3HAHUM: PACKPBHIBATH CMBICII XUMUUYECKUX MOHATUN
(BBIICNIATh WX XapaKTEpHbIC IMPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMU TOHSATHUSIMH), WCIIOIB30BATh TOHATHS IS
O0OBSICHEHUS OTACIBHBIX (DaKTOB WM SIBICHUH, BHIOMPATh OCHOBAHUS M KPUTEPUH JJIs1 KJIACCU(PUKAIIUU XUMHYECKUX BEIIECTB U
XUMUYECKUX PEaKIUM, yCTaHABIWBATh NMPUUUHHO-CICACTBEHHBIC CBS3U MEXIY OOBEKTaMH HW3YUYEHHUS, CTPOUTH JIOTUYECKHUE
paccyxaeHus (MHIyKTUBHBIC, ICTYKTHUBHBIC, 110 aHAJIOTUH ), JIeJaTh BEIBOABI U 3aKIIOUCHUS;

YMEHHE MPUMEHSITH B IIPOIECCE MO3HAHUS OHATHS (MIPEAMETHBIC U METAIPEAMETHBIE ), CAMBOJINYECKHE (3HAKOBBIE) MOJICIIH,
UCITOJIB3YEMBbIE B XUMHUH, IPEOOPa30BBIBATh MIUPOKO MPUMEHSIEMBIE B XUMUU MOJICIIBHBIC MPEJICTABICHUS — XUMHUUYECCKUN 3HAK
(cuMBOJI D7IeMEHTa), XUMHUUYecKast GopMyJia M ypaBHEHHE XUMHYECKON peaKIuy — IPH PEIIeHNH YI4eOHO-TI03HABATEIbHBIX 3a/a4,
C y4€TOM 3THUX MOJICIBHBIX MPECTABICHUN BBIABIATh M XapaKTePU30BaTh CYIISCTBEHHBIC MPU3HAKU H3y4aeMbIX OOBEKTOB —
XUMHUYECKMX BEIIECTB M XUMHUYECKUX PEaKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, HPUYMHHO-CJIEJACTBEHHBIC CBA3U U
MPOTUBOPEUYHS B U3yHAEMbBIX IPOLECCAX U SIBIICHUAX.

ba3oBble ucciienoBaTeibCKue 1€HCTBHSA:

YMEHHUE HCIIOJb30BaTh IMOCTABJICHHBIE BOIMPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKE B KAa4ye€CTBE OCHOBBI IS
(dbopMUPOBAHUS TUIIOTE3HI ITO TPOBEPKE MPABMIIBHOCTH BHICKa3bIBAEMBIX CYIKJICHHI;



MPUOOPETEHHE OTBITA 1O TUIAHUPOBAHUIO, OPTAHU3AIIMN W TIPOBEICHUI0 YICHUUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOIIOIATh
3a XO/I0M TIPOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €r0 Pe3yabTaT, (hOpMyIupoBaTh 0000IIEHUS W BBIBOJIBI MO pe3ybTaTaM
POBEAEHHOTO OTBITa, UCCIETOBAHUS, COCTABIATh OTUET O MPOJEIaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMCHHE BBIOMpaTh, AHAIM3UPOBATh M HMHTEPIPETHPOBATH HWH(DOPMAIUIO Pa3TUYHBIX BHUIOB U (GOPM MpEICTaBICHHUS,
MOJIYYaeMyl0 M3 Pa3HBIX WUCTOYHUKOB (HAYYHO-TIONMYJISIPHAS JIMTEpaTypa XUMHUYECKOTO COJCP)KaHUS, CIPABOYHBIC IMTOCOOWMSI,
pecypcel IHTepHETa), KpUTHYECKH OIICHUBATh IPOTUBOPECUMBYIO M HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMCHHE MPUMCHSTh Pa3IMYHbIC METOIbI M 3alpPOCHI NMPU MOWCKE U 0TOOpe MH(POPMAIMK M COOTBETCTBYIOIIUX JTAaHHBIX,
HEOOXOUMBIX JIJISi BBITIOJIHGHUS YYCOHBIX W TO3HABATEIBHBIX 3a/1ad OMPEACIEHHOTO THIA, MPUOOPETEHHUE ONbITa B 00JACTH
UCII0JIb30BaHM MH(DOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIaICHUE KYJIbTYPOUH aKTUBHOT'O UCTIOJIb30BaHUS Pa3TUIHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSTCIIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy TpeacTaBiieHUs HHPOPMAlMd W HILIIOCTPUPOBATH
pelraeMbie 3a/1a4i HECIOKHBIMH CXEMaMH, TUarpaMMaMu, IpyrumMu GopMamMu rpad)uKi ¥ KX KOMOUHAITUSIMU;

YMEHHE HUCITOJIB30BaTh M aHAJTU3UPOBATh B ITPOIIecce yueOHOM U HCCIIE0BATEILCKOM IeATeILHOCTH HH(MOPMAITUIO O BIMSHUN
POMBIILIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPY>KaIoIel MTPUPOTHOMN CpPEIbI.

KomMmyHHuKaTHBHBIE YHUBeEpcaIbHbIE yUeOHbIe 1eificTBHUS:

YMEHHS 3a/1aBaTh BOIPOCHI (B XOJ€ [uajora u (Win) IUCKYCCUH) MO CYHIECTBY 00CYK1aeMoi TeMbl, (opMyIupoBaTh CBOM
NPEIJIOKEHUS OTHOCUTENIHHO BBITIOJHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHHUS MPEACTABISTH MOJIYYCHHBIE PE3yIbTaThl MO3HABATEIHHON JIESITEILHOCTH B YCTHBIX M MMUCBMEHHBIX TEKCTaX; JeaTh
NPE3CHTAIMIO PE3YJIbTATOB BBIMTOJIHEHUSI XMMHUUYECKOTO JKCIepUMEHTa (JabopaTOpHOTO OIbITa, JTA0OpaTOPHOW padOTHI MO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

YMEHUSI Y4€OHOTO COTPYTHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHOMN M UCCIEA0BATEIBCKON NESITEIbHOCTH
MpU PEUICHUH BO3HHUKAIOUIMX MPOOJIEeM Ha OCHOBE yuéTa OOIMMX MHTEPECOB W COTJACOBAHHS MO3UIUU (0OCyXKIeHHs, OOMeH
MHEHUSMH, «MO3TOBBIE IITYPMBD», KOOPAMHAIMS COBMECTHBIX JCHCTBHH, OMpeeieHHE KPUTEPUEB IO OIEHKE KadecTBa
BBHITIOJTHEHHOH paOOoTHI U APYTHE).

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:



YMEHUE CAMOCTOSITENIbHO OIpPEAENITh LETU JEATeIbHOCTH, IUIAHMPOBATh, OCYILECTBIATh, KOHTPOJIUPOBATH U IpHU
HEOOXOIUMOCTU KOPPEKTUPOBATh CBOIO JEATENBHOCTh, BbIOMpaTh Hamboisiee 3PQPEKTUBHBIE CHOCOOBI pelieHust Y4eOHbIX U
MO3HABATEJBHBIX 3324, CAMOCTOSITEIBLHO COCTABIATh MJIM KOPPEKTUPOBATH MPEAJIOKEHHBIN alrOpUTM EHUCTBUI IPH BBINIOJHEHU U
3aJlaHui ¢ y4ETOM TOJYyYEHHsS] HOBBIX 3HAHUUA 00 HM3y4yaeMbIX OOBEKTaX — BEIECTBaX M PEAKLUsAX, OLEHHBATh COOTBETCTBHE
MOJIYYEHHOT'0 pe3yjbTaTa 3asBICHHOM LEJIH, YMEHHUE HCIONb30BaTh U aHAJU3UPOBATH KOHTEKCTHI, IpeajaraéMble B YCIOBUU
3a1aHUN.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe mpeaMeTHBIX Pe3yJbTaTOB MO OCBOEHUIO 00S13aTENBHOrO COJEpkKaHUs, YCTAHOBJIEHHOIO JaHHOW (eaepanbHOM
paboueit mporpaMMoi, BBIICTIAIOT: OCBOEHHbBIE 00YyYarOIIMMKICS HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeWCTBUM, crienuduueckue
JUTSL IPEIMETHON 00J1aCTH «XUMHMSI», BUJIBI ICSITEIbBHOCTH 10 MOJIYYEHUI0 HOBOT'O 3HaHUS, €ro MHTEPIpETalluy, MPeoOpa30BaHUIo
Y IPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUSX.

K koniy obydyenus B 8 kjacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)kaTh COPMHUPOBAHHOCTH Y
00y4aromuXcs YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHMX IMOHSATHH: aTOM, MOJIEKyJa, XUMHUYECKHI 3JEMEHT, IMPOCTOE BELIECTBO,

CJIO)KHOE BEIIECTBO, CMECh (OJHOPOJAHAs U HEOJHOPOJHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAS aTOMHAs U MOJIEKYJIsIpHas
Macca, KOJIMYEeCTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi J10JI1 XUMUYECKOTO 3IEMEHTA B COEAMHEHNH, MOJISIPHBIHI
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIICHHS, XUMHUYECKas peaklus,
KJIaCCU(UKAIUS peaKuil: peakui COETUHEHUs, PEaKIMK Pa3IoKEHUs, peakui 3aMeIleHUs, peakliuu 0OMeHa, 3K30- U
SHIOTEPMUYECKUE PEaKIUH, TEIUIOBOM 3¢ (eKT peakiuuu, sSApOo aToMa, JIEKTPOHHBIA CIIOM aToMa, aToMHas OopOuTallb,
pannyc aToMa, XUMUYECKasl CBsI3b, MOJIIpHAs M HENOJspHas KOBAJCHTHAs CBS3b, MOHHAS CBs3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas J0JIs BEeleCTBA (IIPOLIEHTHAs KOHLIEHTPALUs) B paCTBOPE;

e HJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX ITOHATUN U IPUMEHATH 3TU MOHITHS MPU ONMCAHUM BEIIECTB U UX

MIPEBPALLCHUN;
e HCIOJB30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISl COCTaBICHMS (POPMYIT BEIIECTB U YPaBHEHUIM XUMUUECKUX PEaKLni;



ONpeeNsITh BaJ€HTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTEIIEHb OKUCJICHHS AJIEMEHTOB B OMHApHBIX
COEIMHEHHUSX, TPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUN 1o (popMyaM, BUJI XUMUYECKOHN CBA3U
(KOBaJICHTHAsI U MIOHHAs1) B HEOPTaHUYECKUX COETMHEHUSIX;

packpeiBaTh cMbIci llepuoamyeckoro 3akona J[. 1. MenpaeneeBa: NeMOHCTpUPOBATh IIOHMMAaHUE MEPUOAUYECKON
3aBUCUMOCTH CBOWCTB XHMHYECKUX JJIEMEHTOB OT UX NOJIOKEeHUs B llepumogmyeckon cucreMe, 3aKOHOB COXpPaHEHUS
MAacChl BEIIECTB, IOCTOSIHCTBA COCTABA, ATOMHO--MOJIEKYJISIPHOIO Y4E€HUs, 3aKOHAa ABOTrajpo;

ONMKCHIBATh M XapaKTepu3oBaTh TabiuuHyro (opmy Ileproanyeckoil cUCTEMbl XMMHUYECKUX DJIEMEHTOB: pPa3inyaTh
MOHATHS «rJaBHas moarpynna (A-rpynmna)» u «mnobOounas noarpynna (b-rpymma)», manbsie W OoJiblliMe MEPUOBbI,
COOTHOCHTH 0003Ha4eHMs, KOTOpble uMeroTcs B Tabnuue «llepmoanueckas cucrema XUMUYeckux siemeHToB [l .
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] Ajpa, ooiee
YHCIIO AEKTPOHOB U PACTIPENEICHUE UX MO AIEKTPOHHBIM CIIOSIM);

KJaccu(UIUPOBATh XMMHYECKUE DJIEMEHTHI, HEOPraHMYECKHe BEIIeCTBA, XUMUYECKHE PEaKIMH (110 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY YD (DEKTy);

XapaKTepHu30BaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIasi ONHCAHUE
[IpUMepaMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLIHN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOI'O COCTAaBa, BO3MOYKHOCTHU IIPOTEKAHUSA
XUMUYECKUX NPEBPALLECHUMN B PA3JIUYHBIX YCIOBUAX;

BBIYHCJIATE OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO IO XUMUYECKOIO JIEMEHTA 10
(popMmysie coeTMHEHUs, MACCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOAUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKON peaKlnu;

IMPUMCHATL OCHOBHBIC OIICpAalNH MBICIIUTEIbHOMN ACATCIIBHOCTH — aHAJIM3 MW CHHTC3, CPABHCHHUC, 0606HI€HI/IG,
CHUCTCMATHN3alHIO, KJ'IaCCI/I(i)I/IKaI_II/IIO, BBIABJICHHUC IIPHUYMHHO--CJICACTBCHHBIX CBs3EH — I U3y4CHUA CBOMCTB BCIICCTB U
XHUMHYCCKHUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHUA — Ha6JHOI[€HI/Ie, HU3MCPCHHUC, MOJICIIMPOBAHUC,

AKCHEPUMEHT (pEasIbHbIA U MBICICHHBIN );

CJIeIOBaTh TpaBWJIAM TOJB30BAaHMUS XUMUYECKON TOCYAOW W J1abOpaTopHBIM OOOpPYJOBaHWMEM, a TaKXKe IMpPaBUIIaM
oOpareHus ¢ BeIeCTBAMH B COOTBETCTBUU C WHCTPYKIMSIMHU TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUUYECKUX OIBITOB TIO
MOJIYYCHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (BOOPOIa U KUCIOPOIa), TPUTOTOBICHUIO PACTBOPOB C ONPEACIEHHON



MacCOBOH JI0Jiell pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PAaCTIO3HABAHHIO
pPacTBOPOB LIEJIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JJAKMYC, (DeHON(PTANIECHH, METUIIOPAHK U APYTHUE).

K xonmy oOydenus B 9 kjacce mpeIMeTHbIE pe3ybTaTbl Ha 0a30BOM YypOBHE JOJKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
00Oy4aromuxcs yMEHUM:

PaCKpBIBATh CMBICII OCHOBHBIX XWMHWYECKUX TMOHATUN: XUMHUYECKUMN 3JIEMEHT, aTOM, MOJIEKYJia, MOH, KaTUOH, aHUOH,
MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XMMHUYECKas
peakiusi, XUMHUYeCKas CBfA3b, TEIIOBOW »HhPeKT peakuuu, MoJib, MOJSIPHBIM OOBEM, pPACTBOP, IJICKTPOJUTHI,
HEDJICKTPOJIUTHI, AIEKTPOJIUTHYECKAS TUCCOIMAIINS, PEaKIIM HOHHOTO OOMeHa, KaTaau3aTop, XUMUYECKOE paBHOBECHUE,
oOpaTtuMmble W HEOOpaTUMbIC PEAKIMH, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKHCIHUTENIb, BOCCTAHOBHUTEIIb,
OKHCJIEHUE U BOCCTAHOBJICHUE, aJUIOTPONHs, aM(pOTEPHOCTh, XUMUUECKasl CBSI3h (KOBaJIGHTHAsI, MOHHAS, METaJUTMYeCcKasi),
KpUCTAJUIMYECKasi PEHIETKa, KOPPO3Ws METAJIOB, CIUIABbl, CKOPOCTh XMMHUYECKOW pEaAKIHUM, MPEACIbHO AOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHITUN U PUMEHATH 3TU MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX
IIPEBpaICHUN;

UCIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JUISl COCTaBIIEHUS (DOPMYJT BELIECTB M YPAaBHEHUN XUMUYECKUX PEAKIIH;
ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XHUMHUYECKHX BJEMEHTOB B COEJAMHEHUSAX PA3JIMYHOrO COCTaBa,
PUHAJITICKHOCTD BEIIECTB K OMpeIeIEHHOMY KJIacCy COeIMHEHM 1o (popmyiaM, BUJI XMMHUYECKOU CBSI3U (KOBaJIGHTHAS,
MOHHAsI, METaJNINYECKasi) B HEOPTAaHMUECKUX COCIMHEHHUAX, 3apsi/i MOHA MO XMMHUYECKOU (opmysie, XapaKkTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCTMHEHUM, TUIl KPUCTATIIMYECKON PEeIIETKM KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIcha Ileproamueckoro 3akona J[. 1. MeHueneeBa U 1E€MOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATH U
XapaKkTepru30oBaTh TabmMuHyto ¢popMy lleprogndeckoil CUCTEMBI XUMUYECKUX AJIIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHAS
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», mansie u 60IbIIMe TIEPUOABI, COOTHOCUTH 0003HAUYCHHS,
KOTOpbIE HUMEIOTCS B NEPUOJMYECKON TaONHIE, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKUX
AJIIEMEHTOB (COCTaB W 3apsij sAlpa, 001Iee YUCIO0 IEKTPOHOB M pacHpeIe]ICHUE UX MO JIEKTPOHHBIM CJIO0SAM), OOBSICHATD
o0mue 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB AJIEMEHTOB M UX COCIWHEHUN B MIPEJEIax MaJbIX IMEPHUOIOB U TJIABHBIX
MOATrPYMNI C YYETOM CTPOEHHUS UX aTOMOB;



KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHThI, HECOPraHUYECKHUE BEIECTBA, XUMHUYECKUE PEAKIUU (10 YUCIY U COCTaBY
YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEMIOBOMY 3(h(eKTy, Mo H3MEHEHUIO CTENEHEW OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME M CcHeluPUUYecKUue XUMHYECKUE CBONCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB,
MOATBEPK/1asi OMMCAHKE MPUMEPaMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOINX XUMHUECKUX PEAKIINM;
COCTaBJISITh YpPaBHEHUS JJICKTPOJUTHUUECKOW AMCCOIMAIMU KHUCIOT, IIeJIoueld M COJIeH, IMOJHBIE W COKpaliE¢HHBIC
ypaBHEHHUS PEaKIMii MOHHOTO OOMEHA, YpaBHEHMS PEaKIUM, MOATBEPKIAIOIMINX CYIIECTBOBAHUE T€HETUUYECKOU CBS3U
MEXK/]Ty BEIIECTBAMU PA3IUYHBIX KJIACCOB,;

PacKpbhIBaTh CYIIHOCTh OKHCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMNA TTOCPEICTBOM COCTABIICHHS JIEKTPOHHOIO OanaHca
ITUX PEaKLUN;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHUSA, BO3MOXKHOCTH TPOTEKAHUS XUMHYECKHX
peBpaIleHUi B Pa3IMUYHBIX YCIOBUSIX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 10
(dbopMyIie coeTMHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKIINH;
coOJII01aTh MpaBUJIa MOJIb30BAHUS XUMUYECKOM MOCYI0M U JIa0OpaTOPHBIM 000PYI0BaHUEM, a TAK)KE MPaBUIIa 00palleHUs
C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOTYUYEHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

POBOAUTH PEAKIH, MOATBEP)KAAIOIINE KAYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MyTEM
XJIopua-, OpoMua-, Hoaua-, kKapooHat-, docdar-, cunukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI
U3YYCHHBIX METAJIJIOB, MPUCYTCTBYIONIUE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE OIEpPAllMM MBICIUTEIbHOW [JEATEIbHOCTM — aHallu3 M CHUHTE3, CpaBHEHUEe, 0000uIeHue,
CUCTEeMaTH3alliI0, BBISIBJICHUE MPUYUHHO-CICACTBEHHBIX CBA3€H — JUIsl M3YYCHHS CBONCTB BEIIECTB M XUMHYECKUX
peakinii, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHWS — HaOIIOJIeHHe, HW3MEpPEHHE, MOJCIUPOBAHHUE, IKCIEPUMEHT
(peanibHbI U MBICIICHHBIN).



TemaTnueckoe mIaHupoBaHue 9 kiace

Ne Hasanue pasnena, rias KoanyecTBo yacoB
Bcero N3 Hux (popMbI KOHTPOIIS)
KOHTPOJBHBIX | PAKTUYECK
pabor ux pabor
1 | BBegenue. OOmas xapakTepucTUKa XUMHUYECKHX 9 1 -
AJIEMEHTOB U XUMUYECKUX PEAKIUI
ITepnonnueckuit 3akoH u llepuoauueckas cucrema
xuMuueckux saemeHToB 1. 1. MenaeneeBa
2 | Meramibl 19 1 3
3 | Hemeramisl 23 1 2
4 | Oprann4eckue BelecTa 11 - -
5 | O6001IeHre 3HaHUI IO XUMUHU 32 KYPC OCHOBHOM 6 1 -
IIKOJIBI.
Hroro 68 4 5




KaJ’IeH}IapHO-TeMaTI/I‘{eCKoe IJIAHUPOBAHUE IO XUMUH JIH 9 KJaacca

Tema ypoxka

[ara npoBeneHus

[Ipumeuanue

110 TUIAHY ‘ 1o gaxry

BBenenue. Oﬁlllaﬂ XapaKTEPUCTUKA XUMHUYECCKHUX

3JIeMeHTOB. XUMHYeCKHe peaKIui B pacTBopax. (9 4acos).

HepI/IOZ[I/I‘-ICCKI/II\/’I 3aKOH 1 IIEPUOJUUCCKAA CUCTEMA XUMHUYCCKUX
anemeHTOB .M. MenneneeBa. XapakTepuCTHKa XMMUYECKOTO
3JIEMEHTa-HeMeTalIa

[Teproanueckuii 3aKOH U
MepuonIecKasi cuctema
XUMUYECKUX DJIEMEHTOB

.. Menneneesa. ['pynnsl u
MIEPUOJIbI IEPUOANUECKON
CHCTEMBI.

[lepuonnueckuii 3aK0H
H.N.Menneneena. [lepuoanue-
CKas CHCTEMa XUMHYECKUX
anemenToB J[.M.Menneneera —
rpadudeckoe 0TOOpaKeHHE
[lepronueckoro 3akoHa.
DuU3NYECKUN CMBICTT HOMEpa
3JIEMEHTa, HoMepa nepuoaa u
HOMeEpa IPYIIIIbI.
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB 3JIEMEHTOB B
NepHoIax U Ipymnnax.
3nauenue [leprnoandeckoro
3aKOHa U TIEPUOANYECKON
CHCTEMBI XMMHYECKUX

anemeHToB .M. MeHneneeBa




[Tepuonueckuii 3aKOH U IEPHOIUYECKAST CHCTEMA XUMHUYECKUX
anemeHTOB .M. MeHneneeBa. XapakTepucTUKa XMMUYECKOTO
3JIeMeHTa-MeTajlia

[lepronnueckuii 3aKOH U
NepuonuecKasl CuCTeMa
XUMUYECKUX DJIEMEHTOB

.. Menneneesa. ['pynnsl u
IIEPHO/IbI IEPUOINYECKON
CHUCTEMBI.

Ileproanyeckuii 3aKOH
H.N.Menneneea. [lepuoanye-
CKasl CHCTeMa XUMHYECKHX
anemenToB J[.M.Meneneera —
rpadudeckoe 0ToOpakeHune
[Ieproauueckoro 3akoHa.
DU3NYECKUN CMBICIT HOMEpa
aJIeMEeHTa, HOMEpa Mepruoaa u
HOMEpa TPYIIIIHI.
3aKOHOMEPHOCTH U3MEHEHHUS
CBOICTB 3JIEMEHTOB B
NEepPHOIAX U TPYIIAX.
3nauenue [leprnoandeckoro
3aKOHA U MEPUOANYECKON
CHUCTEMbI XUMHYECKUX
snemenToB .M. Menneneena

I'enetnueckue pAaAbl METAIJIOB 1 HEMETAJITIOB.

TloHsTHE O TEHETHYECKON CBS3H U
TEHETHYECKHUX PsAIax METaJIOB U
HEMETAJJIOB.

Yuyactue IMPOCTHIX BEHICCTB B OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
pPCaKIuiXx.

CrerneHb OKUCIICHUS.
OnpeneneHue CTeneHu
okucienus. OBP. Okucnenue,
BOCCTaHOBJICHHUE, OKHCIIUTEIIb,
BOCCTaHOBUTEb.




XUMHUYECKUE CBOMCTBA KUCIIOT, OCHOBAHUW KaK 3JIEKTPOJIMTOB.

TunuuHble CBOMCTBA KUCIIOT:
B3aUMOJICHCTBUE UX C METANIAMU,
OCHOBHBIMH OKCHJIAMHU,
OCHOBAHMSIMU U COJISIMH.
TunuyHble CBOMCTBAa OCHOBAHUM;
B3aUMOJCHCTBUE C KUCJIOTaMHU
(peakuys HelTpanu3auuu),
B3aMMO/ICHCTBUE IIENIOYEH C
pacTBOpamu coJiel U OKCUAaMU
HeMeTalloB. PaznoxkeHue
HEpPaCTBOPUMBIX OCHOBAHUH.

XHUMUYECKUE CBOMCTBA OKCUAOB, COJIEHN KaK 3JIEKTPOJIMTOB.

TunuaHble cBOMCTBA OKCHJIOB,
COJICH: B3aNMOICHCTBHE C
KHCJIOTaMH, OCHOBAHUSIMH,
MeTaJJIaMH, paCTBOpaMu
KHCJIOT, KAYEeCTBEHHEIE
peaKuuu.




[lepexoanbie aneMeHTh. AM(OTEPHBIE OKCUABI U THIPOKCHUIBL.
CkopocTb xuMHUECKUX peakuuid. Karanus.

[IepexonHbie 21EMEHTHI B
IIEPUOJUYECKON CUCTEME,
o0Opa3yeMble COCTUHEHHS B UX
CBOMCTBA.

CkopocTb peakuuu,
3aBUCUMOCTb CKOPOCTH OT
Pa3JIMYHBIX [TOKA3ATENEH:
MIPUPOIBI pEArUPYIOLTUX
BELIECTB, KOHLIEHTPAIWH,
TEMIIEPATYPBbI, MIIOAAN
CONPUKOCHOBEHHS,
karanu3aropa. Karanmus.
Karanusaropsl. ['omo n
reTepOreHHbIe PEaKIUH.
MoienupoBaHre XUMUYECKUX
MPOLIECCOB.

[Ipumenenue karanuzaTopa B
MPOU3BOJCTBE CEPHOMU
KHCJIOTBI.

XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaloIllel Cpe/bl U ero
MOCIIEICTBHSL.

KontposibHas pabota Nel mo teme «XuMHUYECKHUE PEAKIIK B
pacTBopax»

[Ipaktiueckas pabdota Nel mo teme «XuUMHYECKHUE PEAKIIMH B
pacTBopax»

‘ Metaniabl (20 yacoB)

10

TTonoxeunune metawios B [ICXD
JI.1.MenpeneeBa, CTpOCHUE UX aTOMOB, KPUCTAIUTMYECKUX
PELIETOK.

DneMeHTapHbIe OCHOBBI
HEOPraHMYECKON XUMUU
CBoiiCTBa IPOCTHIX BEILIECTB
(metamnoB ). [lonoxxenue




METAJIJIOB B IEPUOANYECKON
CUCTEME XMMHUYECKUX
anemenToB JI.M.Meneneena.
Oco0eHHOCTH CTPOEHUS
aTOMOB METaJIJIOB.
Merammueckas Kpu-
CTaJUINYEeCKas PEeIIETKA U Me-
TaJyInyecKasi XuMudeckas
CBSI3b..

11

OO6mue ¢puznueckre CBONCTBAa METaJIOB.

OO6mue ¢puznueckre CBOMCTBa
METaJUIOB. 3HaUEHHE METAIIJIOB
B Pa3BUTHUU YEJIOBEYECKON
IUBUIIA3AIINH.

12

OO0111e XMMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMHUYECKUMA
P HAaPSDKEHUH METaJUIOB.

DJIeMEHTapHbIE OCHOBBI
HEOPraHWYECKON XUMUU
CBolicTBa MPOCTHIX BEIIECTB
(MeTayioB ). XUMHYECKHE
CBOWCTBA METAJIJIOB KaK
BOCCTAHOBUTENEH.
DJIEKTPOXUMHUYECKUH Pl Ha-
NPSKEHUN METaJIOB U €ro UC-
MOJIb30BAaHUE VISl XapaKTepH-
CTUKH XMMHUYECKHX CBOWCTB
KOHKPETHBIX METAJLJIOB.

13

Mertanmsl B IIpHupoJae. Crioco05b1 MOJIy4YCHHA MCTAJIJIOB. CruiaBel.

DneMeHTapHbIe OCHOBBI
HEOPraHMYECKON XUMUU
CBolicTBa POCTHIX BEIIIECTB
(metayoB) HaxoxaeHue
METAJIJIOB B IPUPOJIE.
Crnioco0bl nosryyeHus Me-




TaJJIOB: IUPO-, TUJIPO- U 3JIEK-
TpoMmeTaityprusi. CiuiaBbl, UX
KJIaccu(UKaIus, CBOMCTBA U
3HauEHUeE.

14

Koppo3zus merannos.

Koppo3sust Mmetaiuo. Bujsl
Koppo3un. CriocoObl 3aIUThI
OT KOPPO3HUHU.




15

OO11ast XxapakTepUCTHUKA JIEMEHTOB TJIaBHOW MOATPyMIbI |
TPYIIIBL.

CrpoeHue  aTOMOB  LIEIOYHBIX
metaiioB. lllenounsie mMeTamibl —
MPOCTHIC BEIIECTBA, UX (PU3HUCCKUE
Y XUMHYECKHE CBOMCTBA.

16

CoennHeHUs 1EMEHTOB | Irpynibl TJ1aBHOM MOATPYIIIIBL.

Baxnenme coeTUHESHUS I1e-
JIOYHBIX METAJIIIOB — OKCHJIBI,
TUJIPOKCHJIBI U COJIU, UX CBOMCTBA
Y IPUMEHEHNE B HAPOIHOM
XO3SUCTBE

17

OO011ast XapakTepUCTUKA IEMEHTOB INIaBHOM noArpynmsl 11
TPYIIIBL

CrpoeHue aTOMOB IIEJI0YHO3e-
MeNbHBIX MeTauioB. [l{enouno-
3eMeJIbHbIE METaJlIbl — IPOCTHIE
BELIECTBA, UX PU3NYECKHE U
XUMHUYECKHE CBOMCTBA.

18

COG}IHHGHH?I MICJI0OYHO3EMCEIIBHBIX MCTAIJIOB 1 Mardust

[TosryueHnue u npuMeHEeHUE OKCHUIA
KaJIbIUs (HEerameHoi U3BeCTH).
[Tony4yenue u npuMeHEHNE
TUIPOKCUIA KaJbIHs (TalIeHOH
n3BecTH). PazHOBHIHOCTH
TUPOKCUIA KaablMsl (M3BECTKOBas
BOJIa, U3BECTKOBOE MOJIOKO,
nymoHka). CoeJMHeHus KalbLus
KaK CTPOUTEIbHBIE U MOJIEJIOUHbIE
MaTepuasl (Mel,Mpamop,
W3BECTHSIK).

19

AIOMUHHI: ero (PU3NYECKUEe U XMMHUYECKUE CBOMCTBRA.

CTpOCHI/Ie aToMa aJJFOMUHUA.
dusznyeckrue 1 XUMHUUECKHE
CBOMCTBA aJIIOMUHUS - IMpOCTOIO
BCIICCTBA. Ob6macTtu IIPpUMCHCHUA
AJIFOMHHUA.

20

COGI[I/IHCHI/IH AJIFOMHMHH A

[Tpupoanble coeTuHeHNs
amoMuHus. CoeiMHEeHUs
QIIOMHUHHUSA - OKCUJ U TUAPOKCHI,
uXx aM(pOTEPHBIH XapakTep.




21

PacueTsl 10 ypaBHEHUSAM peakliMii, €CJIU OJHO U3
pearupyronux BemecTB JaHO B U30BITKE.

Pewienne pacyeTHbIX 3a1a4

22 Keneso. Crpoenue aroma >xenesa. Crernenu
OKHCJIEHUSA Kene3a. OU3n4Yeckue u
XUMHYECKME CBOWMCTBA JKeje3za —
npoctoro  BemectBa.  Obmactu
IPUMCHCHHUS Kele3a.
23 CoenuHeHHN XKees3a. OKcHIBI U 2uOpoKCcUObl KeTe3a.
Tenemuueckue paowr Fe’* u Fe’™.
Baoicneriwue conu orcenesa
24 [Tpaktuueckast padota Ne2. OcyliiecTBICHUE ETIOYKH
XUMHYECKUX TPEBPAIICHUA METAJIJIOB
25 [IpaxTueckas padborta Ne3. [lonydyenue u cBoiicTBa
COEIUHEHUN METAJIIOB.
26 [IpakTrueckas padota Ned. Penenre skcriepuMeHTATbHBIX
3aJ1a4 1o TemMe « Meramib
27 OO6o0maromuii ypok 1o teme «MeTajuibhy.
28 Kontponpras padorta Nel mo reme «MeTamibiy.
29 AHanu3 KOHTPOJIbHOM paboThI
Hemetannl (26 yacoB)
30 OO6mrast XxapaKTepUCTHKa HEMETAJIIIOB. CBoO¥CTBa TPOCTHIX BEIIECTB (

HeMeTtasuioB). [Tonoxxenue
HEMETAJVIOB B MIEPUOIUYECKON
CHCTEME XMMHYECKHUX 3JICMEHTOB
.M. MenneneeBa. OcCoOEHHOCTH
CTPOEHUSI aTOMOB HEMETAJLJIOB.
DIEKTPOOTPULIATENIEHOCTb, PSIJI




ANEKTPOOTpULATENIBHOCTH. Kpu-
CTAJIJINYECKOE CTPOEHUE HEME-
TaJUIOB — IPOCTHIX BEIIECTB. A
nomponus. Puznyeckue cBocTBa
HemeTaiioB. CocTaB BO3/yxa.

31

Bonopon

Boaopon. BonopoaHeie
coeIMHEHUs HeMeTauoB. Bona.
JIBOWMCTBEHHOE MOJIOKEHUE BO-
J0poJia B IEPUOINIECKON CUCTEME
XUMHUYECCKUX DIJIICMCHTOB

.M. MenneneeBa. ®u3ndeckue u
XUMHYECKHE CBOMCTBA BOJAOPOIA,
€ro Mojy4eHue, MpuMeHeHne.
Pacno3naBanue Bogopoa.

VY mBuUTENTbHOE BENIECTBO HA 3eMIile
- BOJIA.

32

I'amorens! n ux COCAUHECHU A

I"anorensl. ['anoreHoBo10poAHbBIE
KHCIIOTHI ¥ uX coJii. CTpoeHne
aTOMOB T'aJIOTEHOB U UX CTEIICHHU
okucneHus. CTpoeHuEe MOJICKYIT
rajjoreHoB. @u3uUecKue u
XHMHUYECKHE CBOMCTBA IaJIOT€HOB.
[IpuMeHeHne rajoreHoB U UX
COCIMHEHUI B HAPOTHOM
XO03sHCTBE.

33

[IpakTiueckas paborta Ne 5 «/3yueHue CBONCTB COISTHON
KHUCTIOTBI»




34

Cepa, e€ puznyeckre 1 XMMUIECKUE CBOMCTBA.

Cepa. Ctpoenue aToma cephbl U CTe-
MIEHU OKUCIICHUS Cephl. A10-
mponus cepbl. XUMUYECKHE
cBoiictBa ceprl. Cepa B mpupoe.
buonorunueckoe 3HaueHUE cepbl, €€
IpUMEHEHUE (IeMEPKYpU3aLINS).

35

Coemunenus cepol.(HoS, SOz, SO3)

Jleryuee BOAOPOAHOE COEIUHEHUE
CEpBI.

CepoBonopoaHasi KUCIOTa U €€
cosit Okeuppl cepbl. CepHucras
KHcao0Ta U ee coti OKCUJIBI cephl
(IV) u (VI), ux nonyuenue,
CBOMWCTBA U IPUMEHEHHE.
Cepnucmas kucioma u eé conu.

36

CepHas KMCIIOTa — 3JIEKTPOJIUT.

CepHast KMCJIOTa U €€ COJIN
CBolicTBa CEpHOM KHUCIIOTHI B CBETE
TEOPHUH DIEKTPOIUTUUECKON
nucconuanuu [[pumenenne cepHoit
KUCIOThL. COJIM CEPHOUM KUCIOTHI U
UX IPUMEHEHHE B HAPOTHOM
XO3SIICTBE.

37

CepHa;I KHCJIOTA — CUJIBHBIM OKHCIATEIIb

CBolicTBa CEpHOM KHUCIIOTHI B
OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUSX.
CpaBHeHME CBOMCTB
KOHIIEHTPUPOBAHHOM U pa30aB-
JIGHHOU CEpPHOM KUCIIOTHI

38

Pemenue ynpax(HeHI/Iﬁ H 3a1a4 Ha IIPEBpalllCHUC U
pacnno3HaBaHUC COeIUHEHUI CCPBHI.

KauecTBeHHas peakius Ha Cyilb-
¢ar-uoH.




39

[Ipaktuyeckas padora Ne 6 «/I3yueHne CBOWCTB CEpHOI
KHUCIIOTBI»

40

A3OT # ero cBoiicTBA.

Azotr. Ammuak. CtpoeHue atoma u
MOJIEKYJIbI a30Ta. DU3NYECKue u
XUMHYECKHE CBOMCTBA a30Ta B
CBETE MPEACTaBICHUI 00 OKHUCIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIX Pe-
aKIIuAX. HOJ’IyLIeHI/IC U NPUMCHCHUC
azoTa. A30T B IPUPOJIE U €T0
OMOJIOTMYECKOE 3HAUYCHHE.

41

AMMMaK U €ro CBOUCTBA.

CrtpoeHue MOJIeKyJIbl aMMHaKa.
dusnyeckre 1 XUMHUUECKHE
CBOICTBa, MOJIy4eHUE, COOMpaHue
U paclio3HaBaHWE aMMHAKa.

42

Coau aMMOHMS.

Cocras, nonydenue, Gpuznyeckue u
XHUMHYECKHE CBOMCTBA COJICH
aMMOHMS: B3aUMOJECHCTBUE CO
IeJI0YaMu 1 Pas3jioKeHue.
[Ipumenenue cosieid aMMOHUS B
HapOJHOM XO3SMCTBE.

43

[Ipaktuueckas padota Ne 7 «IlomydeHue ammuaka u
U3YYEHHUE ero CBOICTB»

44

A30THas KUCJIOTa U €€ COJIH.

Oxcunpl a30oTa. A30THAs KHUCJIOTA U
ee comn. CocTaB U XMMHYECKHE
CBOMCTBA a30THOM KHCJIOTHI KaK
anekTposinta. OCOOEHHOCTH
OKHCIIUTEIBHBIX CBOMCTB
KOHIIEHTPUPOBAHHOM a30THOM
kucnotsl. [IpuMenenne a30THOM
KHCJIOTEL.




45

A30THAS KUCIIOTA U €€ COJIH.

A30THas KACIIOTA U €€ COJIN.
Hurparts! u ux cBolictsa. IIpo-
0JieMa IOBBIIIEHHOT'O COJIEPKAHUS
HUTPATOB B CEIbCKOXO35CTBEHHON

MPOAYKIIUU

46 ®ocdop u ero cBorcTBa Crpoenne aroma ¢ochopa. Ar-
aomponusi ocghopa. XUMUIECKHE
cBoiictBa ocdopa. [Ipumenenue u
OuoJoruUecKoe 3HAYCHHE
docdopa.

47 ®dochopHast KUCIIOTa U €€ CONHU. Oxkcun pocdopa (V) - THIUYHBIT
KHCIIOTHBIN okcua. OpTo-
dbocdopHas KUCI0Ta U TPH psijia e
couieit: pocdarsl, ruapodocdarsl U
muruspodocdarsl.

48 Pemenue 3aga4 Ha pacy€T BhIX0Oa MPOAYKTA OT Pemenune pacueTHbIx 3a1a4

TEOPETUYECKH BO3MOMKHOTO.

49 VYrnepon. Okcuasl yraeposa. Oxkcun yranepona (II) wnm yrapasrii
ras: rmojy4eHue, CBOMCTBa,
npumenenue. Okcun yraeposa (IV)
WM YTJICKUCIIBIN T'a3: MOJIy4YeHue,
CBOMCTBa, IPUMEHEHHUE.

50 [Ipaktuueckas padota Ne8. [TonydyeHue yrieKucioro rasa.

KauectBenHnas peakuus Ha KapOOHAT-HOH.
51 YronpHas KUCIOTa U €€ CoJu. CocTaB 1 XUMUYECKHE CBONCTBA

yroJbHOU KuciaoTel. KapboHaTs! u
UX 3HAYEHUE B IPUPOJIE U KU3HU
yenoseka. [lepexon kapOoHATOB B
TUIPOKapOOHATHI U 0OPATHO.




PacnioznaBanue kapOoOHAT-HOHA
Cpeau Jpyrux HOHOB.

52

KpeMHuii u ero coeuHeHus.

Kpemuuii. Oxcua kpeMHusl.
Kpemuuesas kucnora. CunmukaTsl
Crpoenue aTomMa KpeMHus,
CpaBHEHUE €r0 CBOMCTB CO
CBOICTBAMM aToMa yriepoja.
Kpucrammueckuii KpeMHHI: €ro
cBOlcTBa U npuMeHeHue. Okcu
kpemuus (IV) u ero npupoausie
Pa3HOBUHOCTH.

53

CunukaTtHas MPOMBIINIJICHHOCTD.

Kpemnuesas kucnora u €€ comu.
3Ha4YeHHE COCTMHEHNI KPEMHHUS B
JKUBOM Y HEXKUBOU MPUPO/IE.
[TonsiTne cuiMKaTHOM
POMBIIUIEHHOCTH

54

O0600menne 3Hannii no reMe «Hemertayuieny.

55

Kontponbras padorta Ne2 o teme «Hemeramiby.

Opranunueckasi xumus (7 4acoB)

56

[IpenMeTt opraHu4ecKON XUMUH.
BanentHocTs.

BemectBa oprannueckue u He-
oprannyeckue. OcoOeHHOCTH
opraHu4eckux Beuiects. [Ipuynnel
MHOTI000pa3usi OpraHuYeCcKUX
coequHeHui. BaneHTHOCTh 1
CTEINEeHb OKUCIICHHUS YIiIepoa B
OPraHUYECKUX COETUHEHUSX.
Teopus XUMHYECKOTO CTPOEHUS
OpPraHMYECKUX COCIUHEHUN
A.M.byrneposa. CTpyKTypHBIE




dbopMynel. 3HAUEHUE OpraHUye-
CKOU XMMUH.

57

OO6mue cBeaeHust 00 OPraHNYEeCKUX BEIIECTBAX

IlepBoHauyanbHbBIE CBEACHUS O
CTPOCHHUH OPraHMYECKUX BEIIECTB.
BemectBa oprannueckue u He-
opraanueckre. OCoOeHHOCTH
OPraHWYeCKUX BEIIECTB

58

Hpe)IGJ'II)HBIG 1 HECTIPCACIIbHBIC YITICBOAOPOAbI.

CrpoeHue MoJIeKyll MeTaHa U
staHa. duznueckue CBOMCTBA
MeraHa. ['openue merana u sTaHa.
HerunpupoBanue sTaHa.
IIpuMeHeHne MeTaHa.
Yraesonopoasl: 3tuiieH CTpoeHue
MOJIEKYJIbI THIIEHA. JIBoMHAs
CBSI3b. XMMHUYECKHE CBOMCTBA
aTUJIeHA (TOpEeHHE,
B3aUMOJICHCTBHUE C BOJIOM, Opo-
MoM). Peakiius nonumepusaum.

59

Cruptel. KapOOHOBBIE KUCIIOTHI.
CrnoxHbie 3hupHI.

CrnupTel (METaHOJI, 3TaHOJI,
rimuepuH) CupTel —
IPEeJCTaBUTENN KU-
CJIOPO/ICO/IEPIKAIINX OPraHUYECKUX
coequHeHui. Pu3nyeckue u
XUMHUYECKHUE CBOMCTBA CIIUPTOB.
DU3MOI0rUYECcKOe ACUCTBUE HA
OpPraHu3M METaHOJIa U 3TaHOJIA.
KapOoHoBBI€ KUCTOTHI (YKCYCHAS,
CTeapHHOBAas1) KaK MpeICTaBUTEIH




KHCJIOPOICOAEp KAILIUX
OPraHUYEeCKUX COCTUHEHUI
VYKcycHas KucioTa, €€ CBOMCTBA U
npUMEHEHUE. YKkcycnas kucioma —
KOHCepB8aHm Nuuesblx npooOyKmoa.
CreapuHOBas KUCIOTA —
MIPEICTAaBUTEND JKUPHBIX
KapOOHOBBIX KUCIIOT

60

Kupsl. Yriesousl.

Kupel B mpupojge W WX MpUMe-
HeHue. benku, HMX CTpoeHuMe u
Oouosiornueckas poJsib. [JroKo3a,
KpaxmMaJl W IeJuTiosio3a (B Ccpas-
HEHUH), UX OHOJIOTHYEecKass pOJib.
Kanopuiinocms benxos, ocupos u
Venego0os.

61

AMWHOKHUCIIOTHI 1 OEIIKH.

Ctpoenue, HOMEHKIaTypa,
n30Mepus, Kiaccupukarys
aMUHOKHCIIOT, (U3HIECKIE
cBoiicTBa.buonornueckoe

3HAaYCHUE aMUHOKHCIIOT. [ToHsTHE
0 Oenkax, uX CTPOCHUM, CBOMCTBaX

XuUMUS ¥ TIUIIA: KAJIOPUHHOCTD
OEJIKOB.

62

Urorosas koHTposIbHAsA paboTa 1Mo Kypcy HEOpraHH4eCcKOon
XUMHH

Xu

MU | KH3Hb (4 yaca )

63

Xumus u numa KanopuitHocTs KUpoB, OEIKOB U YIIIEBOI0B

Kupsl B mpupojie 1 Ux npume-
HeHue. benku, ux ctpoeHue u
Ouonorudeckas poJib. [ roko3a,
KpaxMmaJ U LeJUTI0N03a (B cpaB-
HEHUH ), UX OMOJIOTUYECKast POJIb.




Kanopuiinocmu 6enxos, scupos u
V2ne8o0os.
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Xumus 1 310poBbe. JIekapcTBeHHBIE TpenapaThl; IpoOIeMbl,
CBS3aHHBIE C UX IPUMEHEHHUEM

[TonsaTHE O NEKAPCTBAX KaK XU-
MHUOTEpANEBTUUYECKUX pernaparax.
I'pynnel nekapers. be3onacusie
CIoCoObI IPUMEHEHUS.
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XHWMHS U IPOU3BOJICTBO.
XHWMHUYECKHE BEHIECTBA KAK CTPOUTEIIBHBIE U ITOJECIIOYHBIE
MaTepuabl

CdopmupoBats npeICTaBICHUS O
CHJTMKATHOW TPOMBINIIEHHOCTH, O
MIPOM3BOJICTBE KEPAMHKH, CTCKIIA U
IICMEHTA.
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XUMHS U DKOJIOT U

XHUMHYECKOE 3arpsi3HEHUE
OKpYKaloIlEel Cpeibl U €ro
nocienctsus. [IpoGremsr
0€30I1aCHOTO MCITOJIb30BaHUS
BEIIIECTB U XUMUYECKHUX PEAKITUH B
MMOBCEAHEBHOM KU3HU. TOKCHIHEIE,
TOPIOYME U B3PBIBOOTIACHBIE
BEIIleCTBA. brITOBAsS XUMHUYECKast
TPaMOTHOCTb.

0O0001mIeHue 3HAHUH 1O

XHMHH 32 KYPC OCHOBHOM HIKOJIbI (2 yaca )
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HepI/IO,Z[I/I‘ICCKI/Iﬁ 3aKOH, IIEpUOANYECCKasd CUCTEMA U CTPOCHUEC
aToMma.

[lepuonnueckuii 3aKk0H
H.N.Menneneena. [lepuonnueckas
CHCTEMa XMMHYECKHX IJIEMEHTOB
J.U.MenneneeBa — rpadudeckoe
oToOpaxenue Ileproauyeckoro
3aKkoHa. OU3NYECKUI CMBICI
HOMeEpa dJIeMEHTa, HoMepa
NepHO/1a U HOMEPA TPYIIIIHI.
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 3JIEMEHTOB B MIEPHOJIAX U

rpynmnax. 3HadyeHue




[Iepuoauueckoro 3akoHa u Ie-
pHOI[H‘-IGCKOfI CUCTEMBI XUMHNYC-
ckux snemMeHToB .M. Meneneera
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[IpocThlie u cnoxxHbIE BemecTBa TUITBI XUMUYECKUX CBS3EH U
THUIIBI KPUCTAJUTMYECKUX PEIIETOK

Krnaccudukarus XAMHYECKUX pPEaKuii 10 pa3IuIHbIM
MpU3HaKaM

Tunbl XUMUYECKUX CBA3EH, TUIIBI
KPUCTAJUIMYECKUX PELIETOK.
B3anMocBs3b CTpOCHMS U CBOMCTB
BELIECTB.

Knaccudukanust XuMuueckux
peaKkuuil o pa3IMYHbIM MPHU-
3HaKaM (YUCIJIO U COCTaB pearu-
PYIOIIUX 1 00pa3yIOIINXCs Be-
IIECTB; TEMIIOBOM (D PeKT; nc-
M0JIb30BaHNE KaTalu3aTopa; Ha-
IpaBJIeHUE; U3MEHEHUE CTeTeHen
OKHCIICHUS aTOMOB).
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