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IMNOACHUTEJIBHASA 3AIINCKA

JlaHHas mporpaMma IO XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
coctapiieHa B cootBeTcTBUU ¢ OOIT OO0 MOY CHI Ne61 u nHa ocHoBe ®PI'OC
000, ®OIT 000, a Takxke Ha OCHOBE (QeaepabHON paboueil mporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo Xxumuu Oa€T MPEACTABICHHE O LENAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAaMU y4eOHOTO
npeamerTa, yCTaHaBJIMBAET 00s13aTEIbHOE MIPEeIMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XUMHHU, OMPEACNSCT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTU MpeaMera st
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa30oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJICH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETLHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOT0O CoIepKaHUsI.

OBIIIAA XAPAKTEPUCTHUKA YYEBHOI' O
HPEIAMETA «XUMMHS»

3HaHUWE XUMHUHU CIY>KUT OCHOBOU il (DOPMUPOBAHMS MUPOBO33PEHUS
oOy4aronierocsi, €ro MpeACTaBICHUI O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHUEH NPEJCTABICHUS O B3aWMOIPEBPAIICHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

AKTYAJIBHOCTb N3YYEHUA YYEBHOI'O
HPEAMETA «XUMMUS»

Bxknan ydyeOHOro mnpenmera «XUMHS» B JOCTHXKEHUE IIeJed OCHOBHOTO
o01ero U cpeaHero oo6mero oopaszoBanusi 00yCIOBJICH 3HAYCHUEM XUMHUUYECKOM
HAayKd B I[IO3HAHUM 3aKOHOB IMPHUPOJbI, B PA3BUTHUU MPOWU3BOJUTEIBHBIX CHII
obOmectBa, TexHosiorud XXI Beka. OOHUM U3 HEOOXOAUMBIX YCIOBUM IS



JIOCTUKEHUSI 11eJIeil, MOCTABIECHHBIX TOCYJapCTBOM M COLMYMOM I€pe] IIKOJIOM,
SBJIIETCS] TIOJIyYeHHE BBITYCKHUKAMHU (DYHIaMEHTaJIbHOTO €CTECTBEHHO-HAYYHOIO
oO1ero 0opa3oBaHusi, B TOM YUCJI€ XUMUUYECKOI0 00pa30BaHus, a TAKXKE CO3/IaHHE
BO3MOXKHOCTEH I BBISIBJICHUS TaJaHTIMBOW MOJOAEKM B 00JacTH HAyKH,
TEXHOJIOTUI U UHHOBAIMH, (POPMUPOBAHUE YCTOMUYMBON MOTUBALIMU TTOJPOCTKOB K
MOJIYYEHHUIO HAYYHOT'O U MHKEHEPHOT0 00pa30BaHUsl.

HEJM N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSA»

N3ydenune xumuu:

- CcIocoOCTBYET peanu3ali BO3MOXKHOCTEH [UIsl CaMOpa3BUTUS U
(GbopMHUpOBaHUS KyJIbTYpPbI JINYHOCTH, €€ 00111el U PYHKIIMOHAIBHON IPaMOTHOCTH;

- BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIHOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENBHOW Y4YEOHOW JIESITENIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUW, HEOOXOJIMMBIX Kak B
MIOBCEIHEBHOM JKMU3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;

- 3HAKOMHUT CO CHEUM(PUKON HAy4YHOTO MBILUICHUS, 3aKJIaJbIBAET OCHOBbI
LEJIOCTHOTO B3IJIA1a HA €UHCTBO PHUPO/IBI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUU ECTECTBEHHO-HAYYHOI IPaMOTHOCTH 00YyYaroIUXCsl;

- CIocoOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTUYECKOE
oOpa3oBaHue 00yJarOUUXCsl.

JlanHble HampaBiieHHs B OOYYEHHM XUMHHM OOECHEeYMBAIOTCS CHelU(pUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAarorM4ecKu
alaliTUPOBAHHBIM OTpa)kKeHHUEM 0a30BON HayKH XMMHH Ha OINpeleIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTraHWYEeCKOM XUMHUU W HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSITHI
OPTaHUYECKON XUMMUHU.

CrpykTypa coaepKaHHsl MPOrpaMMbl MO XUMHUHM CHOPMHUPOBaHA HAa OCHOBE
CUCTEMHOro moaxoaa k e€ m3yueHuto. CopepkaHue CKIaJbIBA€TCSI U3 CHCTEMBbI
MOHATUH O XUMHUYECKOM AJIEMEHTE U BEIlIECTBE U CUCTEMbI TOHATUH O XUMUYECKON
peakiuu. OOe OSTH CHUCTEMBbl CTPYKTYpHO OPTraHHU30BaHbl IO MPHUHIIUILY
NOCJIEOBATEIBHOIO Pa3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKHUX IMPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHU O CTPOEHUHU aTOMa U XUMUYECKOM CBS3H;



— TMpPEeACTaBIEHUN 00 JIEKTPOJUTUYECKONW AMCCOIMAIlMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKHU
HOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSL K JPYromy, BBIIOJHAS (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOXXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHME TporpaMMbl IO XHMHUH  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEICTABIICHNS] O XMMUYECKOM COCTABISAIOIIECH HayYHOW KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUICHUS K HAy4YHOMY 3HAHHUIO H
METO/JaM NO3HaHUs B Hayke. M3yueHune XMMHUH NPOUCXOAUT C MPHUBICYEHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyX aroluid Mup»,
«buonorusd. 5—7 knacce» u «Puszuka. 7 Kiace».

[Ipy w3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3ajmaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUU — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHUH,
JOCTYNHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, fA3blka HayKH, B
OpUOOLIEHUM K HAyYHbIM METOJAM I[IO3HAHMS TP HW3YYEHUU BEIIECTB U
XUMHUYECKUX PEAKUUH, B (POPMUPOBAHUM M PA3BUTUU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BaTEIbCKON
JeSTEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro OOpalieHHs C BELIeCTBAMHU B
IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HaY€HUE MPUOOPENH TaKUE LU, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MpPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATENLHON JEATEIbHOCTH, HAyYHBIM
MeTOoJaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIoBHM, CIOCOOCTBYIOLIMX MPUOOPETEHNIO 00yYatOIUMUCS
OMbITa PAa3HOOOPA3HON NEATENTbHOCTH, MO3HAHMUS U CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUIOB JIEATEIILHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS



OKpPYXAaIOLEro MHUpA, MCHOJIb3YysSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH
XUMUH, TPUMEHATh MX MPU PEIIEHHH NpoOJeM B IOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y oOyyaroummxcsd TyMaHUCTHYECKMX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUN g BBIPAOOTKH 3KOJOTUYECKU
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH PUPOTHOU CPEJIBI;

— pPa3BUTHE MOTUBALlUM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HpOQMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOy4JeHwUS.

MECTO VYYEBHOI'O IIPEIMETA «XUMUS» B YUEBHOM
IIJTAHE

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYEHUS XUMHU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHUs JOCTHUTalOTCS B XOJi€¢ OOyYeHHs] XMMUU B €IUHCTBE Y4EeOHOH H
BOCITUTATEIbHOM AESATENBHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPHUHATBIMH B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEACHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPaXalrOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOW TMO3WTUBHBIX ILIEHHOCTHBIX OpHEHTAlMi U
pacIIMpeHNe ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOTO BOCTIMTAHUSA

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HAcJleIui0, MOHUMAHMS 3HAYEHUS XUMUYECKOM HAyKH B JKU3HU
COBPEMEHHOr0 OO0IIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MH(popManuen o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rPaKAaHCKOr0 BOCITUTAHMS:



MPEACTABICHUS O COLMAJIBHBIX HOPMax M MpaBWIaxX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHON KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATEIbCKOM, TBOPYECKOM M JApyrux  BUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOUX TOBApUILEH C MO3UIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOIIUE
OCHOBY JIJI1 IOHUMAaHUsI CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHUBBI, HAIPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJMMBIE i OOBSACHEHUs HAOJIOJaeMbIX MPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYyYEeHHMIO M TO3HAHUWIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K MPaKTHUYECKOMY U3y4YeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TNPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyIbHOW TPAGKTOPUHU MPOJAOIKEHUS 00pa30BaHus C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpoheCcCUOHATBFHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aaliTUPOBATHCS B TPOQeCcCHOHATBLHON Cpejie;



6) 3K0JI0rHYecKOro BOCIUTAHUS

HKOJIOTUYECKH LEJIECO00Pa3HOE OTHOIIEHHE K MPHUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 370pOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHUS
IpaBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEH MPUPOTHON CPEIOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM M COLMATIbHOM IPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMBIE IS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeIMeTax W IO3BOJISAIOT Ha
OCHOBE 3HaHUH M3 3TUX MPEAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (II03HABATENIbHBIE,
KOMMYHUKATHBHBIE, PETyJIATHBHBIE), KOTOpbIE 0O€CIeurnBalOT (OpMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUs:

YMEHUSI HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBINUJIEHUSI MPU OCBOEHUU
3HAHMI: PACKpBIBaTh CMBICI XMMHUYECKUX MOHSTHM (BBIIEIATH UX XapaKTEpHbIC
IIPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS 1151 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHHI, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEIACTBEHHbBIE CBA3UM MEXAY OOBEKTAMU H3YyUCHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, NEIYKTUBHbBIC, [10 aHAJIOTUN),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecce TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIE MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaklMu — IPU PelleHuH y4yeOHO-TI03HABaTeNIbHBIX 33Ja4, ¢ yYETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISBISATh U XAPAKTEPU30BATH CYIIECTBEHHbBIE



MIPU3HAKN W3y4aeMbIX O0BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHUYECKUX PEAKIIUM,
BBISIBIIATH ~ OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eHCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHMS, a TaKkXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOllloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanmueii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIIUIO
pa3IMYHBIX BUIOB U (DOPM MpEACTABICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4dHO-TIOMyJIsIpHAsl ~JUTepaTypa XUMHUYECKOTO COJEp)KaHUsA, CIPABOYHBIC
mocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO M
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IU4HbIe METOJbl U 3alpOChl MPU TOUCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
0o0JaCTH  HMCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHMSI PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATh pEIIaeMble 3aladydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmMamu rpaduKi 1 KX KOMOMHALUSMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpoliecce Yy4eOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIIIUICHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIeH MPHUPOIHOM
Cpelbl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE JeHCTBUSA:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCUHU) TIO
CyIIEeCTBY  OOCyXmaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKSHHOM 3a/1a4H;

YMEHHsI ~ TPEJCTABIATH  TMOJYYCHHBIE  pe3yJabTaThl  [MO3HABATEIHHON
NEATETbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JeNiaTh MPE3EHTAIUI0
PE3YJIBTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1ab0paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHOH W MCCIIENOBAaTEIbCKOW  JCATEIBHOCTH TPU  PEIICHUU
BO3HUKAIOIIMX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOUM pabOTHI U Apyrue).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENesaTh WENH JeATebHOCTH, MIAaHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeATeIIbHOCTh, BRIOUpATh Hanbosee d3(PGeKTUBHBIC CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATEIBHBIX 3a7a4, CaMOCTOSITEIBHO COCTAaBJISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUA TIPU BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW II€JIM, YMEHUE
WCITOJIB30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEIaraeMble B YCIIOBUH 3aIaHUN.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB II0 OCBOCHHUIO 0053aTE€IHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMHCS Hay4yHbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUBI
JNEATEILHOCTH IO  TOJYYEHHWIO HOBOTO 3HAaHWSA, €ro HWHTEPIpEeTaIlny,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHN: aTOM, MOJICKYJa,
XUMHYECKHIA DJIEMEHT, MPOCTOE BEIIEeCTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJib, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiacCu(UKAIUs PEaKIuid: peakiuu
COCIIMHCHUS, PEAaKIMU PAa3JOKEHUS, PEaKIMd 3aMEIICHUs, peaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU A((EKT peakiin,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PaJAUYC
aToMa, XMMHUYECKasl CBs3b, MOJSAPHAS W HEMOJIIpHAs KOBaJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHMOH, PACTBOP, MAccoBas JOJiA BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TIOHITHH U
MPUMEHSTH ATH MOHATHSI IPY OTIMCAHUH BEIICCTB M MX MPEBPAICHUI;



UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEOUHEHHM IO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX moJjiokeHusa B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTaipo;

ONKCHIBATh M XapakTepu3oBaTh TadmuuHyio ¢opmy [lepuoanueckoii
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iIuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)», Maneie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [ U.
MenzeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sqpa, 00Iee YhCiIo dJIEKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
PA3JIUYHBIX KJIACCOB, MOJATBEPXKAAsl ONMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXXHOCTH IIPOTEKAHUS XMMHUYECKUX TPEBpALLCHUN B
pPAa3JIUYHBIX YCIOBUSIX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYK)  MaccChbl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHUUYECKOTO »JJeMeHTa 1o dopmylie
COEMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, ITPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUUYECKOW PEAKIINH;

MPUMEHATh OCHOBHBIE OIEPAIMU MBICIUTEIBHON AEATEIBHOCTA — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IeHre, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€UM — JUISI M3YyYEHUS CBOWCTB
BEIIECTB W XUMHYECKMX PEaKUUW, €CTECTBEHHO-HAYYHbIC METO/IbI
MO3HAHUA — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);



CIeOBaTh  NpaBWJIaM  TOJIB30BAHUSA  XHUMHYECKOM  TOCYI0M U
7a00opaTopHbIM O00OpYyIOBaHMEM, a TaKXe MpaBWiaM OOpalleHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XHMHYECKHUX OIBITOB TI0 TONYyYEHHUI0O U COOMPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJAa ¥ KHCIOpPOJAa), TNPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBIO HHANKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U IPYTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pPACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CJI0’KHOE BEWIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHHUSI, XUMUYECKasi peaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(PDEKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PpacTBOp,  DIIEKTPOJIMUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS IUCCOLMALUSA, PEAKIHH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUUYECKasi CBsI3b (KOBaJEHTHAas, MOHHAs,
METAJIMYECKAsl), KPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usi METaJIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, NPEAEIbHO JOIyCTUMAas
koHueHtpanus [IJIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHATHH U
MPUMEHATH ITU MOHITUS MPU OMMCAHUU BEIIECTB U UX MTPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIVHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
OnpenenéHHOMY KJAacCy CO€IMHEHUW 1o ¢dopmysaMm, BHI XHUMHYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKHUX
COCIIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
tabnmmunyio Gopmy Ileproanydeckoil CUCTEMbl XMUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas



noarpynma (b-rpynma)», manbie w OonbIMe TMEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECCKON TadmuIEe, ¢
YUCJIIOBBIMA  XAapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesielieHie HUX 10 DJIEKTPOHHBIM  CJIOAM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB JJIEMEHTOB M MX COCIWHCHUU B
npeaesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYIIT C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBY YYACTBYIOLIUMX B pPEAKIUU
BEIIECTB, MO0 TEIIOBOMY 3(PEKTy, MO0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUuueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, MOJTBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JUCCOIUAIIANA  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECTBAMHU PA3TUIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHUX TMPEBpAIICHUN B Pa3TUUHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢dopmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOM  MOCyAol |
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXke TmpaBuiia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

MPOBOJUTh  PEaKIMH, TOATBEPKTAIONINE  KAauyeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIICCTR;



IPUMEHSTH OCHOBHBIE OIEPAIIMH MBICTUTEILHOW NEATESILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMAaTHU3aINi0, BBISIBICHHUC
PUYUHHO-CJICICTBEHHBIX CBSA3CH — I W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOABI IIO3HAHUS —
HAOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, JKCIICPUMEHT (pealbHBIA |
MBICIICHHBIH ).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BaaeHTHOCTP aTOMOB XWUMHUYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3bp KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX pPeaKui (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuX CBOMCTB O0pa3l0OB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiui (pasjiokKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, JUCTHILIISAINSA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH TTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHHWM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm MeraimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEETICHUE COAECPKaHUs KHUCIOPOJa B BO3AyXE, MOJYyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHHUE WU HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajla JPYTUM M3 PacTBOpa COJU, PELICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TIOMBITKH KIACCU(DHUKAIMA XUMUYECKUX djeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSI paJuyca aTOMOB XHUMHYECKHUX 3SJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, AJNEKTPUUECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, Kauus, KalblUsi M HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aIudHbIM MPpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpoCTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUsA peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, MpOLECCa OWCCOLMALMU KHUCIOT, IIEJIOYEH W COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHU okucieHus. CTpoeHrne U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeJOBEKa. BaxkHeWlune XJIOopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHUCJIOT U cruernuduyeckue). XUMHUYECKHUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEW Ccpeabl COEIUHEHHMSIMH cepbl (KHCIOTHBIE JOK[H,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3UYECKUe M XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BonoEMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XMMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpaX, OeKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 00pa3lamMu XJOpPUAOB (TaJOreHUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIK Ha Cybdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKEHUH MeTauoB. OU3NYECKre U XUMUYECKHUE CBOMCTBA MeTaiioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamapl: nooKeHUe B llepuognueckon cucreMe XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIbI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHHUs KalblUs (OKCHI, TUIPOKCUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHUICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaGMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEeh cpeanl (MpeaesibHas AOIMyCTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€d MpH HM3yYeHHMH XMMHHM B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJA, SJEKTPUUYECKUN 3apsiji, MNPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaEMbI€, TOINIUBO, BOIHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumeHnoBaHue pa3aesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMHS — BaXkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 2 bubnuorexa [{OK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxIuu https://m.eds00.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. [lonsitue 6 bubmmnoreka HOK

' 00 oKcHIax https://m.eds00.ru/7f41837c¢
59 Bonopon.Ilonstue o kucinorax 3 1 bubmmnoreka HOK

' U COJIsX https://m.eds00.ru/7f41837c¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema - bubnmnoreka HOK
XHUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMu4ecKas CBSI3b. Bu6miorexa LIOK

32 OxucamTenbHo- 8 https://m.eds00.ru/7f41837c
BOCCTaHOBUTEIIHHBIC PEAKIIHH

Hroro mo paszey 15 Eggggg;;gﬁﬁm&?c
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuM
11 [ToBTOpEeHME U yriayOIeHHe 3HAHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLIUALIMS. bubnuorexa [JOK
1.3 8 1 1
XHUMUYECKHE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - ~eP https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcCTHKa XUMHUIECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubnmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX
2.4 sieMeHTOB IVA-rpymnel. Yriepon u 8 1 2 Eubmorexa I[OK
' . Py ' p https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuene MeTaisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BentecTtBa 1 Marepualibl B )KU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHA)

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX [OHSATUW: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsE W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JO0JIsI XUMHUYECKOIO
DIIEMEHTA B COCAMHEHUH, MOJSIPHBIA OOBEM, XMMHUYECKas pEaKIus,
KIacCU(pUKaLMi  peaKIHil: peakuud  COEAMHEHHUS,  PeaKlUuu
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, peakluu OOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIOBOM 3((eKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCECKUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JIi COCTaBi€HUS (OpMYyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTAaBa, AaTOMHO-MOJICKYJIIPHOI'O Y4YCHUS, 3aKOHA

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (110 YHUCIy U COCTaBY

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3(dekTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYKO MAaCChI

BCIICCTB




1.8

BBIUHCIISATH MACCOBYIO JIOJIFO XMMHYECKOTO JJIeMEHTa 1o ¢opMmyie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIOJEHUE,
U3MEpEeHHe,  MOJEIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHYCCKHUX TTOHATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OnmpeAC/IATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJIacCy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEIIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXKAasl ONHUCAHHE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHMHYCCKHX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

cleloBaTh IpaBWIaM IIOJb30BaHUS XHUMHUYECKOW TIOCYlIOHM U
71a00paTOpHBIM 000pY/IOBaHHEM, a TaKXKe MpaBUiIaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BElIECTBa, MJIAHUPOBAThH U MMPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 10
paclo3HABaHUIO PACcTBOPOB IIEJIOYEH M KUCJIOT C IOMOILBIO

MHAMKATOPOB (JakMyc, (peHoTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

ITo Tteme: «llepmogmyeckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTomoB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PacCKpeIBaTb CMBICII OCHOBHBLIX XHUMHWYCCKHUX MMOHSTUH: AApO aTroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHasx Op6I/ITaJ'IB, paauyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HCIOJIAPHad KOBAJICHTHAas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

ONHKCHIBATh M XapaKTepH30BaTh TabumuHyro ¢Gopmy llepuogmdeckoii
CHUCTEMBbl XMMHYECKHMX DJEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona [[.M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHKUE MTEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJIEMEHTOB OT UX MNoJiokeHuss B Ilepuoanueckoit

CHCTCMC

3.5

COOTHOCUTH  0003HAueHHWs, KOTOpble HUMEITCcd B Tabuuie
«Ileppoguueckass  cucremMa  XUMHYeckux  anemeHtos  J.M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB M 3apsja  s1pa, o0luee Yucio

QJICKTPOHOB M PACIIPCACICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCIUHCHHUAX

3.7

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

ONpeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HCOPTaHUYCCKUX COCAUHCHUAX

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

11

PacKpeIBaTb CMBIC]I OCHOBHBIX XHUMHWYCCKUX MMOHSITHM: pacTBOp,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, JSJICKTPOJIUTHYCCKAA AUCCOUUAlMA,
PE€aKiiuki KMOHHOI'O O6M€Ha, KaTtajJm3aTop, XUMHUYCCKOEC PABHOBECHC,
06paTI/IMBIe n HeO6paTI/IMLIC pCaKkuuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,
aM(l)OTepHOCTL, XUMHUYCCKas CBA3b (KOBaHeHTHaSI, HWOHHAasd,

MeTaJ’IJ’II/I‘-IeCKa}I), KpUCTaJNIMYCCKaA pCIJ_IéTKa, CIlNIaBbl, CKOPOCTb




XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MOHSATHUA H

IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

13

COCTABJISITh YPABHEHUS JJIEKTPOJIUTUUYECKON IUCCOLMAIIMU KHUCIIOT,
niesioueld M cojieil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

14

PaCKpeIBaTh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIBbHBIX peaKI_[I/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakuu

IlIo Ttemam: «HemeTrammel M ux COCAUMHCHUA» H «MeTtaniael U HX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuIecKne XUMHUIECKUe
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEIHIECTB, MOJTBEPKAasi ONMUCAHUE
pUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKIUi

2.2

COCTAaBJIATbL YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAIOIMUX CYHICCTBOBAHHNC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pPa3JINYHbIX

YCIIOBHSIX

2.4

CIEOBaTh MpaBUJaM IMOJb30BAaHUS XUMUYECKOM MOCYIO0H U
1ab0opaTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1a060paTOPHBIX XMUMHUUYECKUX OMBITOB IO TMOJTYYCHHIO U COOUPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

OPOBOJUTh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cumuKaT, cyabdart,
THJIPOKCUMOHBI, KaTHOHBI aMMOHHWS, WOHBI M3YyYCHHBIX METAJJIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOPAX HCOPTraHNYCCKUX BCIICCTB

[To Teme: «XuMUs 1 OKpy’Karomas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IIK

BCIICCTBA; KOPPO3UA METAJIIIOB

3.2

MNPUMCHATE OCHOBHBIC OIICpaluunu MBICIIUTETbHON JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEHNe, CHCTeMAaTU3AINIO,
BBISIBICHUE TPUYUMHHO-CICACTBEHHBIX CBSI3eM — I HM3y4YEHUS
CBOMCTB BEILECTB U XUMHUYECKUX PEAKIUN; €CTECTBEHHOHAYYHbIC
METOAbl TO3HAaHWUA — HAOJIOJIEHWe, HW3MEpEHHEe, MOJICIUPOBAHHE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€lIOBEKa. XHMHUS B CHCTEME HaykK.
Tena m BemiecTBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHe 0 MeTOdax MO3HAHUS B XMMHUH. YUHCTBHIEC BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue dneMeHThbl. CHMBOJIBI  XUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YueHUue

1.4

Xumnueckas (popmyia. BalreHTHOCT aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHas  aTOMHasg  Macca.
OTtHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10/l XUMHUYECKOTO 3JIEMEHTA

B COCIUMHCHHNU

1.5

KommuectBo BemectBa. Moisib. MossipHas macca. B3anMMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nyuecknue U XUMHYSCKHE SIBICHHS. XHUMHYCCKas peakuug u e€ IMPU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMUYECKUX PEaKuii (COeTMHEHUS, PA3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMHUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYI0H, C MpaBUJIaMU
pabotel B Jabopatopur W TpuéMamMu OO0palleHus C J1abopaTOPHBIM
o0oOpyJOBaHUEM, H3y4yeHHE U ONHUCAaHuEe (PU3MUECKUX CBOWCTB 00pa3LoB
HEOPTaHMYECKUX BeUIecTB, HaOmromeHue Qu3nueckux (TUIaBICHHWE BOCKA,
TasHUE JIbJ1a, paCTHUpPaHHUE caxapa B CTYIKE, KHUIEHUE W KOHJAEHCAIUs BOJAbI) U
XUMHYECKUX  (TOpeHHE  CBeuYd, MpPOKAJMBaHWE MEJHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeNa C KHCJIOTOW) SIBJICHUH, HAOMIO/EHHME M ONHCAaHUE
MPHU3HAKOB MPOTEKAaHHWS XUMHUYECKMX peaknuid (pasjoXeHWe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPHJIOM Oapusi, pa3jokKeHue
ruapokcuaa meau(ll) npu HarpeBaHuu, B3aMMOJEICTBHE JKeie3a ¢ PacCTBOPOM

comu Meau(ll), mzyuenue crnocoboB pazaencHuss cMeceil (C TOMOIIbI0 MarHUTa,




¢unbTpOBaHMe, BBHIAPUBAHUE, AUCTHIULINMA, Xpomarorpadus), MpoBeaeHUE
OYMCTKH [TOBAPEHHOH cOJIM, HAOJIIO/ICHUE U ONIMCAHUE PE3yJIbTAaTOB IPOBEIECHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHMsS MAacChl, CO3JaHUE MOJCIEH

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwneimue MMPEACTAaBUTECIIN HCOPraHMYECCKNX BEIIECCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopox — sneMeHT M mpocroe
BeulecTBo. Haxoxnenue kuciopona B mpupoje, (pusmuyeckue U XUMHYECKHE
cBoiicTBa (peaknuu ropenus). Oxcunwl. [Ipumenenue kucimopona. CrocoOsI
MOJIy4eHHUsl Kuciaopojga B JjabopaTopuud W HpoMbIlUIeHHOCTH. KpyroBopot

KUCIopo/a B mpupoze. O30H — aIOTPOIHAs MOJU(UKALUS KHCIOPoIa

2.2

TernoBoii 3P PexT XUMHUUECKON peakIui, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
Y SHJIOTEPMHUUYECKHE PEaKIMU. TOTUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa,

YCUIICHHUC ITAPHUKOBOI'O Sq)(l)eKTa, pa3spymieHue O30HOBOI'O CJI0s

2.3

Bonopon — anemeHT M mpoctoe BemiecTBo. HaxoxaeHue Bomopojia B MPUPOJIE,
(¢u3NYeCKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHHUS.

Kucnorte! u conmu

2.4

Mousipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

@dusnyeckue cBoicTBa Boabl. Boma kak pactBopurenb.  PacTBophI.
HaCI)IHIGHHBIG N HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTL BEUICCTB B BOJEC.
MaccoBasgs nons BemecTsa B pacTBOpe. XHMHYECKHME CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpUpoAE M B JKHU3HM 4eioBeka. Kpyrosopot
BOABI B TpuUpoJe. 3arps3HEHHE NPUPOAHBIX BojA. OXxpaHa M OYMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanmss neopranmdeckux coenunenuid. Oxcunbl. Kiaccudukarus
OKCHJIOB: cojeoOpa3syoimiure (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpasyromue. Homenknarypa okcugoB. dusmueckne U XUMUYECKHE

CBOMCTBA OKCHOB. HonyquHe OKCHUI0B

2.7

OcHoBanus. Knaccudukanust ocHOBaHUM: MIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBanuil. du3nyeckue U XUMHUYECKHUE CBOHUCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccudukanus kucinor. Homenkiarypa kucinor. dusmdeckue u
XHUMHUYECKHE CBOMCTBa KuHcIOT. Pan aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucimor

2.9

Comu. Homenknarypa coseil. @u3NyecKue M XHMHUYECKUE CBOMCTBA COJIEH.

[Tonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I
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XUMHUYECKUN  DKCHEPUMEHT: KAayeCTBEHHOE OIpEACICHUE  COAECpKaHUs
KHUCJIOpOAa B BO3JyXe, IOJydyeHHEe, COOMpaHME, paclo3HAaBaHHE U M3Yy4YEHUE
CBOWCTB KHCJIOpO/a, HAOII0IeHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUS M IIPEKpallleHus] ropeHus (1moxapa), 03HaKOMIIEHHUE ¢
o0Opa3llaMu OKCHJIOB W OIMCAaHME UX CBOWCTB, IOJIy4YeHHE, COOUpaHue,
pacro3HaBaHME U HM3y4€HHME CBOWCTB BOJOpoJa (IOpeHHue), B3auMoJeicTBHe
Bojopoaa ¢ okcugom meau(ll) (Bo3MOKHO MCTIOIB30BaHUE BHUACOMATEPUATIOB),
HaOmtozeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOjb, HCCiel0BaHUE
0CcOOEHHOCTE pacTBOPEHHs] BELIECTB C PA3IUYHOW  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAaCCOBOM J0JE€H pacTBOPEHHOIO
BELIECTBAa, B3aWMOJAEWCTBHE BOJbI C MeTa/laMd (HaTpUeM U KajlbIHEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATEpUANIOB), OINpPEAEICHUE PacTBOPOB
KHCIOT M IIEJIOYedi C TOMOIIBI0 HMHIMKATOPOB, HCCIEIO0BaHHE OOpPa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAaccoB, HaOIIOAEHUE W3MEHEHUs
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U ILUEJIOYeH, H3ydyeHue
B3auMozieiictBus okcuga meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3aLluH, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 METaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
SKCIIEPUMEHTAJBHBIX 3a/1a4y 1o TeMe «BakHelne Kiacchl HEOPraHWYECKUX

COeIUHEHUN

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKKM KIACCU(PHUKALMU XHUMUYECKUX 3JleMeHTOB. [loHsTue o
rpynmnax CXOJIHBIX AJIEMEHTOB (ILEIOYHBIE U ILIEIOYHO3EMEIbHBIE METaJlIbI,
rajloreHbl, MHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOpble 00pa3yioT amM(OTepHbIE

OKCHUIBI U TUAPOKCHUIBL

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctema XuMu4ecKux aemMeHToB J[. 1.
MeHeneesa. Koporkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[Tepuonuueckoit cucrtembl xumuueckux osnemeHtoB J.M. Mennaeneesa.
Ilepuonsl u rpynmbl. PU3HYECKUN CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpymuIbl 3JICMEHTA

3.3

CTpOeHI/IC aroMoB. CoCTaB aTOMHBIX AACP. H3oToI5I. 3HeKTp0HBI. CTpOCHI/IC

SJICKTPOHHBIX 000/I04EK aTOMOB MEPBBIX 20 XHMMHYECKHX DJJIEMEHTOB




IIepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOTO

3JIEMEHTa Mo ero nonoxxenuto B [lepuoguueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUs paauyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYEeCKUX CBOMCTB IO TpynmaM M MEpHOJaM.
3nauenue Ilepuonnueckoro 3akona u Ileproanueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku W npaktuku. .M. MenpaeneeB — y4€HbId U

IrpaXaaHUuH

3.5

Xumunueckass cBsizb. KoBasieHTHass (MOJisipHAsT U HEMOJISIpHAsi)  CBSI3b.

9J'IeKTp00TpI/II_[aTCJ'IBHOCTB XAMHUYECKHX 3JIeMeHTOB. loHHAas CBSI3H

3.6

Crenenp okuciacHusA. OKHCIMTEIEHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm

OKUCJICHHS M BOCCTaHOBJICHHI. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KVIACC

Kon

XUMUYEeCKUH 9KCIICPUMCHT. H3YYCHUC 06p213]_IOB BCIICCTB MCTALVLIOB H
HEMCTAJIJIOB, B3aHMMOJICHCTBHC rHApoKCHaa IUHKAa C pacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIKOCTPUPYIOIIUX HNPUMEPbI OKUCIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHMS)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xummnyeckas peakuus. [loBropenue

11

Ilepnoanueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dy1eMeHTOB J[. 1.
MengeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, KalblUsi U HX
COCMHEHUN B COOTBETCTBUU C IOJOKEHUEM 3JIeMeHTOB B Ilepromnueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

Ctpoenue BemiecTBa: BHUAbI XUMHUYECKON CBsi3U. THMBI KPUCTAUIMUECKHX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XUMUYeckoii cBsizu. Kimaccudukanusi 1 HOMEHKIATypa HEOPTaHUIECKUX
BeIeCTB (MEXIyHApOJAHAS M TPUBHAIbHAS). XUMHYECKHUE CBOMCTBA BEIECTB,
OTHOCAILUMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX PeakIMi 10 pa3IUYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B pEaklUu BELIECTB, MO TeIioBoMy 3¢ddexTy, mo

W3MEHEHMIO CTEIIEHEM OKHCISHHS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1o y4acCTuro KaTaJII/IBaTOpa). DK30- n OHAOTCPMHUYCCKUC pCaknuunu,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHUYECKOU p€akuuu

14

[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U FeTepPOreHHbIX peakuusax. [[oHaTHe 0 XUMUYECKOM PaBHOBECHH.
@akTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUd M TOJOKEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUM,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBieHuEe  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMHA C HCHOJIb30BAHUEM METOJa

AIIEKTPOHHOTO OallaHca

1.6

Teopust 3IEKTPOTUTUUYECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHL.
Kartunonsl, annonsl. MexaHu3Mm JUCCOLMAIIMN BEUIECTB C Pa3IMUYHBIMU BHIAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CHIbHBIE U cIa0ble SJIEKTPOIHUTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEAKIM MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE MOHHBbIE YypaBHEHHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHUW H COJ€M B CBETE€ TMPEACTABICHUNA OO0 DIIEKTPOIUTHUECCKOM

Jucconuanuu. KadgecTBeHHEBIE pCaKluyu Ha HOHBLI. Ilonstue o TUaApPOJIU3C coJieit

1.7

XHMMHUYCCKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJCIAMU KPHCTaUIMYCCKUX
pPEemETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
anMasa), CIOKHBIX BEIIeCTB (XJIOpUIa HATpPHsl); UCCIEJOBAHHE 3aBHCUMOCTH
CKOPOCTHM XHMHYECKOM peakluuu OT BO3JEUCTBUS pa3IMuUHBIX (HaKTOPOB;
WCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTA  pPAcCTBOPOB  BEUIECTB,  Mpolecca
JTUCCOLMAIIMU  KHCIIOT, WIeIoYeld H  coied  (BO3MOXHO  HCIIOJIh30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHHUE OMbBITOB, HWUIIOCTPUPYIOIIUX TPU3HAKH
MPOTEKAHUs PEaKIMii HOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BBIJICIICHHUE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTFOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBbHBIX peaklUuil (TOpeHHe, PEeaKkIMH pa3IoKEHUs, COCIUHEHMUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TOMOIIbIO KAUeCTBEHHBIX PEaKIUit

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamne!l u ux coeauHeHUs

2.1

OOmiast  xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOEHHs aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEUIECTB — TaJOT€HOB. XHUMHYECKHE CBOMCTBA Ha NpUMEpE XJopa
(B3auMoJIelicTBME C MeTaJlylaMH, HEMeTa/llaMH, IiejiouyaMu). XJIOPOBOAOPO/I.

ConsHas KHCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIY4YCHHUC, IPUMCHCHHC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M YeJOBEKa. BakHenme XJIOpUIpl U UX

HaXO0XXICHHUEC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 31emMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u GU3nIecKue CBOWCTBA
NPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOITHBIC MOTUPHKAIIMN
KHCIIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOpO, CTpOCHHE,
du3nveckue W XUMHYECKHE CBOMCTBAa. OKCHIBI CEpbl KakK MPEICTaBUTEIH
KHCTIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA
(o0mme Kak mpeacTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIESCKUE
peakIuu, JeKalue B OCHOBE IPOMBIIUICHHOTO croco0a TMOJydeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynb(ar-uoH. Haxoxkmenue cepel U €€ COCNMHECHUU B TPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYIKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KHCIOTHBIE IOXIIH,

3arpsi3sHEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €r0 MPEeI0TBPAICHUS

2.3

OO6mass xapakTepuctuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIE CTETICHU OKUCIICHHS. A30T, paclipoCTpaHEHUE B IPUPOJIE,
dbusnueckue U XUMHUECKUe cBoiicTBa. KpyroBopor azora B nmpupoje. AMMUAK,
ero ¢u3MYeCKue W XUMHUUYECKHE CBOMCTBA, MojyueHue u npumenHenue. Conu
aMMOHUsA, WX (U3NYECKHME ¢ XHMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauecTtBenHast peakiusi Ha MOHBl aMMOHHS. A30THasi KHUCIIOTa, €€ MOJyYeHue,
dbusznyeckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICcTaBUTENs Kiacca
KHCJIOT U crnenuduueckue). Vcmoap30BaHNe HUTPATOB U COJICH aMMOHHS B
KaueCcTBE MUHEPAIbHBIX yI00OpeHHil. XUMUYECKOe 3arps3HEHHE OKPYXKaroIien
Cpenbl COeTMHEHUSMH a30Ta (KUCIOTHBIC TOXKIH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

2.4

®ocdop, amtorponHsie Mogudukanuu ocdopa, pusnyeckrue U XUMHUYECKHE
cBorictBa. Oxcupn ¢ocdhopa(V) u dochopHas kuciaora, QunUecKue u
XMMHUYECKHE CBOMcTBa, mosyudeHue. Vcnosib3zoBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OObmas xapaxkTtepuctuka 31eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTETICHW OKHUCJICHUS.  YTIEpOJd, aJUIOTPOITHBIC
MOIU(UKAIMK, PAcIpOCTpaHEHHE B MpHpoJE, (U3NYECKHEe U XUMHUYECKUE
cBoricTBa. Ancop6mus. Kpyrosopot yriepona B mpuponae. OKCuabl yriepona,
uX (u3nYeckue M XUMHYECKHE CBOWMCTBA, JEHCTBHE Ha KHUBBIE OPraHU3MBI,

MOJIY4YCHHUEC U IIPUMCHCHHUC. DKOJIOTUYECKHE HpO6J’IeMBI, CBsA3aHHBIE C OKCUJOM




yraepoaa(lV); rumore3a Tm00anbHOrO TMOTETUICHUS KIUMaTa; MapHUKOBBIHA
a¢dexr. YroapHas kuciota U €€ COaM, UX (PUINYECKUE U XUMHYECKHE
CBOICTBa, ToONyueHUe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
uonbl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[lepBoHavanbHBIC MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAaK O COCTUHEHUSX
yriepoga (MeTaH, 9TaH, ITHJICH, AalleTWICH, STaHON, TJMIEPHH, YKCyCHas
kucnora). Ix cocraB m xumuueckoe crtpoeHue. [loHsTHE O OHOJIOTHYECKH
BR)XHBIX BEIIECTBaX: Hpax, OENKax, YrjieBoJAax — W WX pPOJM B JKU3HHU
qyenoBeka. MaTepuaabHOe €IUHCTBO OPTaHWYECKUX ¢ HEOPTaHUYECKUX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYECKHE CBOWCTBA, TIOIyYECHHE U
npumenenue. CoennHeHuss KpemMHus B mpupojge. OOmme mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX HUCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelre cTpouteabHble MaTEepPHUAIIbI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, »xene300eToH. [Ipobiembr Ge3omacHOTrO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE OO0pa3l0B HEOPraHUYECKUX BELIECTB,
CBOMCTB COJIIHOM KHUCIJIOTBI; ITPOBEJIECHUE KAaYE€CTBEHHBIX PEAKLMM Ha XJIOpUA-
HMOHBl M HAOIIOJEHWE NPU3HAKOB HUX IMPOTEKaHMS; OIMBITHI, OTpaXKarollue
¢usnyecKkne U XMMHUYECKHE CBOMCTBA raJIoT€HOB U UX COEIMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpHANIOB); O3HAKOMJIEHHE C oOpa3lamu XJIOpHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl M €€ COCIUHECHHSIMU
(BO3MOKHO  MCIIOJIb30BaHME BHJEOMaTepHasoB); HaOJrofeHHE Tpoliecca
oOyrauBaHUs caxapa IoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4yeHHe XMMHYECKHUX CBOMCTB pa30aBlIeHHON CEpHOI KMCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakuu Ha cyab(ar-uoH u HaOIoJeHUWE NpHU3HaKa eé€
NPOTEKaHUS; O3HAKOMJICHHE ¢ (PM3NUYECKUMU CBOMCTBAMHM a30Ta, ocdopa u ux
COoeIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHME BHJEOMAaTEepHalioB), o0Opas3namu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOOMpaHue, paclo3HaBaHUe U
MU3y4YEHUE CBOMCTB aMMMAaKa; IPOBEJCHUE KAadye€CTBEHHBIX PEaKIWi HAa HOH
aMMOHUS ©  (ochaT-HOH UM U3YyYEHHE NPU3HAKOB HX IPOTEKAHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOM a30THOI KHCJIOTHI C MENbIO (BO3MOYKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); H3Y4YEHUE MOJENeH KpUCTATUTMYECKHX

pemérok anmasa, rpadura, QymiepeHa; O3HAKOMJIGHHE C  IPOIECCOM




a7copOIIMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHBOIa3a; MOJy4eHHe, cOOMpaHHe, PAaCIO3HABAHUE U H3yY€HHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHWE KAaYeCTBEHHBIX pEaKIHuii Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUSA; O3HAKOMIICHUE C
IIPONYKLIMEH CHJIMKATHOM IPOMBILUIEHHOCTH; PEIIEHHE 3KCIEPUMEHTAJIbHBIX

3aJa4 110 TEMC «BaxkHele HeMeTaluIbl U UX COCIUHCHUA»

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU MX
nonoxxkeHus B Ilepumoanueckoir cucreme XuMuueckux osnementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIUIOB. MeTaiinyeckas CBsi3b U
METAJJIMYECKass KpUCTAJUIMYecKass pemérka. JIEKTPOXUMUYECKUUA  psjl

HaIpSHKEHUN METaJIOB

3.2

OuznyecKkue U XUMUYECKUE CBOMCTBA MeTauioB. O0Ire crnocoObl MOIydYeHUs
MeTasuioB. [loHsTHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, TIOPATIOMUHHN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenouynsle MeTasyuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XMMHYECKUX
anementoB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIENOYHBIX METAUIOB U HX

COeTMHEHNN

3.4

[IlenoyHO3EMENBHBIE  METAUIBl MarHMd M KaJbLMW:  IOJIO)KEHHE B
[Iepnoanueckoii cucreme xumMudeckux 3imeMeHToB [[.1. Menneneesa; crpoeHue
UX aTOMOB; HaxoXAcHHE B npupone. dusnmueckne U XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kajnpliusd. BaxxHelimme coeauHEHUs KaubIUs (OKCHUI, THAPOKCH]I,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmromyHui: nosnoxenue B Ilepuonuueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroMa; HaxokJaeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOMCTBA aMOMUHUSA. AM(DOTEpHBIE CBOIMCTBA OKCHJIA M THAPOKCHIA

AJIFOMUHUA

3.6

Keneso: nmonoxenue B [lepuognueckoil cucremMe XuMu4yeckux 3yemMeHToB 1. 1.
MeHnneneeBa; CTpOEHHME aTOMa; HaxoXJeHue B mnpupone. Ddusnueckue u
XUMHUYECKHe CBOWCTBa keneza. Okcunbl, ruapokcuabl u conu sxkenesa(ll) u

xene3a(lll), mx cocras, CBOMCTBA 1 TTOTyUCHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHHUE C O6pa3HaMI/I MCTAJJIOB U CIIJIaBOB,




uX (DU3MYECKUMU CBOWMCTBAMHU; HW3YYCHHE PE3YyJIbTaTOB KOPPO3UH METAILIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAJIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHJAa KajblUsi M HaTpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAHUE CBOWCTB KECTKOM BOJIBI;
mpoluecca TOpeHus JKejle3a B KHUCIOpoAe (BO3MOXKHO — MCIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMIl HA MOHBI
(Maraus, Kaublius, aqroMuHus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IEHUE U OMKCAHUE MPOIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMU HATpPUs,
Kaug U Kadblusi  (BO3MOXHO  KMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMUHUS U THAPOKCHIA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3aja4 Mo TeMe «BakHeiire MeTamibl 1

HnX COCAUHCHUA»

XuMus u OKpYyKaromasa cpeaa

4.1

HoBsie marTepuanbl u TexHonoruu. BeliecTBa u marepualnbl B IMOBCEIHEBHOMN
J)KU3HU 4YesioBeKa. XUMHUs U 3710poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momompb Ipu XUMHYECKUX OXKOTaxX U

OTpPaBJICHHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromierd cpensl [1/IK. Ponp xuMuu B pemieHUN 5KOJIOTHUYECKUX MpoOIeMm.
[TpupoaHble HCTOYHMKM YIIIEBOJOPOJIOB (yrojb, HPUPOIHBIN ra3, HE(Tb),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC o6pa3u0B MaTcpHraIoB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O T03HABA€MOCTH SBJIICHUH Ipupoanl, IIOHHMAHHUEC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa 061116171 KYJIbTYPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPECMEHHOI'O 06III€CTB21;

IIOHUMAHHUEC MECTa XUMHUHU CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX ITO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAThb MOACIN JIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccHoHATBHON AEATETLHOCTH, CBSI3aHHBIX C XUMUEH U
COBPCMCHHBIMU TCXHOJOIUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO KaK cepy cBoelt Oyayuiei npogeccuoHanbHON AESITETbHOCTH
U cllenaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(UIBHOTO NpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BAOXHEHIINE XWMHWYECKHE ITOHSATHA. XUMHYECKUH JJICMEHT, aToOM,
MOJIEKYJIA, BELIECTBO, IIPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHasa
Macchl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakiysl, peakUuu COCIUHEHMS, PpEaKIUHM pa3JIOKEHUs, PpeaKkIuu
3aMeIIeHUs, peakuu oOMeHa, TeruioBoi 3¢ (eKT peakuuu, 3K30- U
SH/IOTEPMHUUECKUE DPEAKIIMU, PACTBOP, MAaccoBas MO XHUMHUYECKOIO
3JIEMEHTa B COEAMHEHUM, MacCOBas J10JISl U MPOLEHTHAs KOHLEHTpaIHs

BCIIECTBA B paCTBOPC, AAPO aTOMa, 3J'ICKTpOHHBII71 clon aToMa, aTOMHas




opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasl CBS3b, ANEKTPOOTPHUIIATEIBHOCTD, TOJISPHAS U HEMOJISIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAsI), MOH, KaTHOH, aHHOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAlLMs, pPEeakUud HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUHU,  OKHUCIUTENb U
BOCCTAHOBUTENIb, OKHCIIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XUMHYECKOW peakuuu, Karamuzarop, I[IJIK, xkopposus

METaJIJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpAaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOPpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU-, TCOpHA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Bnagenue ocnoBamu XHUMHYCCKOHN I'PaMOTHOCTH, BKJ'II-O‘-IEIIOH.[CI‘/'IZ

3.1

YMEHHME TPaBUJIBHO HCIIOJIB30BaTh HW3YYEHHbIE BEUIECTBA U
MaTepuaigbl (B TOM YHCIIE MHHEpaJbHBbIC YIOOpEHHs, METaulbl U
CIUIaBbl, TPOAYKTHI  MepepadOTKH  MPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOJIOB (YTJIsL, IPUPOHOTO Ta3a, HeTH) B OBITY, CEIHCKOM
X03S5IIICTBE, Ha TPOM3BOJCTBE M TOHUMAaHUE 3HAUCHUS KUPOB, OCIKOB,
YIJEBOJOB JJIsi OpraHuM3Ma 4eJoBeKa; yMEHHE MPOTHO3MPOBATH

BJIMAAHHUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO IPUPOHYIO CPEIy

3.2

YMCHHUEC HUHTCTPUPOBATHL XHUMUUCCKHUEC 3HAHHA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa pabOThl C Pa3IMYHbIMU MCTOUYHUKAMU MH(OpMaLUu
0 XMMMH (Hay4yHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCEHCHUHA n YMCHHE

HCIIOJIB30BaTh €€ I peuicHu-d y‘-Ie6H0-H03HaBaTeHBHLIX 3aaaq

BJ'Ia}IeHI/Ie OCHOBAMH IIOHSITUHHOTO amnrmnapara M CHMBOJHUYCCKOI'O

A3bIKa XUMHHN IJIs1 COCTABJICHUSA (pOpMy.]'I HCOPTraHNYCCKUX BCIICCTB,




YpPaBHEHUN  XMMMYECKMX  PEaKUMW; OCHOBAMU  XHMHYECKOU

HomeHnkiatypsl (IUPAC u TpuBHanbHO)

VMeHue OOBICHATH CBSI3b IOJOKEHHS JJIEMEHTAa B Hepnozu/lqecxoﬁ

CUCTCMC C YUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yucio
9JIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOIOB, KAJUS U KAJIbLIHS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 NPOCTBIX W CJIOXKHBIX BEIIECTB OT IMOJOXKEHHUS 3JEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX NEpUOAAX H  TJABHBIX
MOJrPyYIax) ¥ AJIEKTPOHHOTO CTPOCHHUS aToMa
7 YmMmenue knaccuuuupoBarh:
7.1 XUMHYECKHE JIEMEHTBI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh M CTENEHb OKHUCICHHS XHMHUYECKHUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BHUJT XUMHYECKOW CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep cpebl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHH)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh (GU3NIECKHE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TIpaduT, anamas,
9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUi,
KaJIBITMH, aTFOMUHUH, JKeJe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMHMaK, XJOPOBOJIOPOJl, CEPOBOJOPOJ, OKCHIABI M THUIPOKCHJIBI
9.9 metamioB |-lIA rpynn, amomunus, menu (Il), uunka, xenesa (Il u
' [11), oxcuasr yrnepona (1l u 1V), xpemuus (1V), azora u gocgopa (I
u V), cepsl (IV u VI), cepuucras, cepHas, a3zoTucras, a3zoTHas,
docdopHas, yronpHas, KpeMHHEBasE KUCIOTA U UX COJIN)
9.3 MPOrHO3UPOBaTh M  XapaKTepu3oBaTh CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUSA, IMPUMCHCHHC BCUICCTB B
3aBUCHMMOCTH OT HUX CBOfICTB, BO3MOXHOCTBb IMMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPAaBHEHUs PEaKLUH, B

10 _
TOM YHCJIE:
10.1 peakiuii H'OHHOTOo 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKITHit
10.3 WUTFOCTPUPYIOIIUX ~XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyII) HEOPraHM4YECKUX BELIECTB
10.4 MTOATBEPIKIAIOIINX TCHETHYECKYIO B3aMMOCBSI3b MKy HUMHU
11 YMeHUe BEIYUCISTh (IPOBOJUTH PACUEThI):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 JIEMEHTA B COSTMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XHUMHUYECKHX PEaKIUd U HaXOJUTh KOJIUYECTBO
' BeIIeCTBa, 00bEM U MacCy pearcHTOB WJIH MPOIYKTOB PEaKIIun
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJIAaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 W3MEpEeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) MPU U3YUYEHUH BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTE TYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0H ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
MpaBMJIaMy O€30MacHOTr0 O0paIleHus ¢ BEIIeCTBAMU, UCTIOIb3YEeMbIMU
B TIOBCETHEBHOW KM3HU, TIPABHIJIAMU MTOBEJICHUS B LEJISIX COSpPEKECHUS
123 3I0pOBbS U OKPYKAaIOILIEH TPUPOJIHON cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHBBIC OPTaHHM3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHHUS W TMPEAOTBPAILCHUS HX BPEIHOTO
BO3JICUCTBUA
13 Hanwune mpakTUYeCKHX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE U ONUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (pI/ISI/I‘{CCKI/IMI/I u XUMHUYCCKUMU SIBJICHUSAMMU, OIIBITHI,




MJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CII0CO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KUCIOpoaa W H3YUYCHUC €TI0 CBOfICTB; IIOJIYYCHHUE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IIOJIYUYCHHUEC aMMHaKa U U3YYCHUE €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

pacTBOPEHHOTO BELIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
¢deHondranenna) s ONpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KUCJIOT U LIeIouen

13.6

WCCIICZIOBAHUE M OMNHCAHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3UYHBIX KJIaCCOB; M3YUCHHUE B3aUMOCUCTBHS KHUCIOT C METaJlJIaMH,
OKCHJIaMH  METa/UIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIy4€HHE HEpacTBOPHUMBIX OCHOBaHUM;
BBITECHEHHE OJHOI0 MeTajlyla JApYrMM W3  pacTBOpa  COJIH;
uccienoBaHie amM@OTEepHBIX CBOMCTB THUIAPOKCUIOB AQlIOMUHUSA H

AHKA

13.7

PCUHICHUC SKCIICPHUMCHTAJIBHBIX 3aAa4 110 TCMaM: «OCHOBHBIE KJIaCChI
HCOPraHNYCCKUX COGIIHHGHPIﬁ»; ((3JI€KTpOJII/ITI/I‘-I€CKa$I
JUCCOIH AU, «BaxHelmue HEMETaUIbI U HX COCAUHCHUAN,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPU3HAKU
MPOTEKaHMUs peaklMii MOHHOro OOMeHa; KaueCTBEHHbIE Peakluu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJblusi, aIFOMAHUS,

xenesa (2+) u xenesa (3+), meau (2+), HMHKA

14

VYmMmenue:

141

MPE/CTaBIATh pe3yabTaThl dSKCIEpUMEHTa B (oOpMe BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpaUKOB M TaOMMII U BBIABIATH ASMIUPHUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCIKIY pCaJIbHO Ha6JIIOI[aCMBIMI/I XUMHWYCCKUMU
ABJICHUSAMHU U IIpOoLCCCaMu, MPOUCXOJAINIMMA B MaKpO- U MUKPOMHUPE,

OOBICHATH MMPUYIHUHBI MHOFOO6pa3I/I${ BC€IICCTB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOJIBI XMMHYECKHX

3JICMCHTOB. HpOCTble " CJIOXKHBIC BEIICCTBA.

1.3

XuMuueckas (I)OpMy.]'Ia. BaneHnTHOCTh aTOMOB XHMMYECKHUX DJIEMEHTOB.

CrerneHp OKHUCICHUSI

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOocuTEeNLHAss aTOMHAas Macca.
OTtHOCHUTEILHAS MOJICKYJIdpHass Macca. MaccoBas 0L XHMHYECKOI'O

JJICMCHTA B COCINHCHHNHN

1.5

KonumaectBo BemectBa. Monb. MossipHast Macca. MoJIIpHBIN 00BEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX €IUHUIL BCIICCTBA

1.6

Dduznyeckrue 1 XUMHUUYECKUE SBJICHHUSA. XHUMHUUECKas pCaKuusg U eé IIPpU3HAKHU.

3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XUMHUYCCKUX JJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuognuecknii 3akoH. [leproaudeckas cuctemMa XUMHYECKHX 3JIEMEHTOB
.. Menneneesa. Ileproasl n rpynnsl. @U3NYECKUl CMBICI MOPSIIKOBOTO

HOMEpa, HOMEPOB MepHUOa U IPYMIIbI JJIEMEHTa

2.2

Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK AaToMOB TEpBbIX 20 XHUMHYECKHUX DJIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB XHUMHYECKHX JJIEMEHTOB IEPBBIX
TPEX MEepPUOJIOB, KaJus, KaJbIUS (pagmyca aTOMOB,
AJIEKTPOOTPHUIIATETHFHOCTH, METALTNYECKUX W HEMETAUNINYECKUX CBOWCTB) U
UX COEAUHEHUH B COOTBETCTBUM C TOJOKEHHEM DJEMEHTOB B

Ilepnonnueckol cucTeMe U CTPOCHUEM MX aTOMOB

CtpoeHue BelecTa

3.1

Xumundeckas cBsa3b. KoBaneHTHas (HOJ’IﬂpHaH n HCHOJ’I}IpHa}I) CBA3b.

SHGKTPOOTPI/IHEITGHBHOCTI) XUMHYCCKHX DJICMCHTOB. HNonnas CBA3b.




Merannndyeckas CBI3b

3.2

Tumnel KpUCTAIMYECKUX pEHIETOK (aroMHas, HWOHHAs, METaJUIMYecKas),
3aBUCHUMOCTH CBOMCTB BEIIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKH U BUIA

XAMHUYECKON CBA3U

Baxuneimmue MMPEACTAaBUTCIIN HCOPraHUMYCCKUX BCHICCTB. Hemeramnel n ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHUYSCKUX COCIUHEHUI: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yronye; OCHOBaHMK (IIETOYM M HEPAaCTBOPHMBIC OCHOBAHUA);
KUCIOT (KUCIOPOJCOACpKAIIMEe M OCCKUCIOPOIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

4.2

duszndeckue M XUMHYECKHE CBOMCTBa MNPOCTBIX BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a3ota, hochopa, yriepoa, KpeMHUsI

4.3

du3znueckue U XUMHYSCKHE CBOHCTBA IMPOCTBhIX BCHICCTB-MCTAJIJIOB: JIUTUA,
HaTpH:, Kajus, Mar”Hus n KaJlbIMs, AJIFOMHHUA, KEJIC3a.

DNEKTPOXUMHUUECKHUH psijl HAIPSHKEHUH METalJIOB

4.4

dusnueckue n XHUMHNYCCKUC CBOMCTBaA BOOOPOIHBIX COE€IUHEHUI

HEMETAaJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AaMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOICTBA OKCHIOB HemeTtauioB: cepol (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yraepoma(ll, 1V), xkpemuusa(lV).

HonyquI/Ie OKCHJI0B HEMCTAJJIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MeTauioB |A-IIIA rpynm, munka, meau(ll) u

xenesa(ll, 11). [TonmyueHne OKCHIOB METAIIIIOB

4.7

XUMHUECKHE CBOWCTBA OCHOBaHMM M aM(OTEpHBIX TUIPOKCUIOB (Ha
npuMepe TUIPOKCHUIIOB alFOMUHUS, Kele3a, uHKa). [lonydyeHne ocHOBaHMM

¥ aM(OTEPHBIX THJIPOKCUIOB

4.8

O6mmue XUMHYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJIHOM,
CepOBOJIOPOAHOM, CEPHUCTOM, CEpHOH, a30THOMH, (ochopHOl, KpeMHHEBOIA,
yrosibHON. OcoOble XMMHUYECKHE CBOMCTBAa KOHLEHTPUPOBAHHOM CEpPHOU U

a30THOM KUCIIOT. [lonyyeHue Kucior

4.9

OO6ume xumMuyeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

4.10

[Monyuenue, cobupaHue, pacro3HABaHHWE BOJOPOJA, KUCIOPOAa, aMMHaKa,

YIJICKUCIIOTO ra3a B na6opaTopI/n/1
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Ilonmyyenue amMmuaka, CEpHOM M A30THOM KHCIOT B IPOMBILLUICHHOCTH.




OO61ue cnocoObI MOTYYEHUST METALIOB

4.12

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukanus XuMHUECKUX PEeaKIHii 110 Pa3IMYHbIM MMPU3HAKAM: 110 YUCITY
U COCTaBy YYacCTBYIOIIUX B PEAKIMH BEILECTB, IO TEIIOBOMY 3(h(deKTy, 1mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

TernnoBoil 3pPEeKT XMMHUYECKOH peaKIuH, TEPMOXUMHYECKUE YpaBHEHHS.

DK30- U SHAOTEPMUYECKUE peaKIUU. TepMOXUMUYECKUE YPAaBHEHUS

5.3

OKHCIUTEIBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenu U
BoccTaHoBuTeNU. [Ipolecchl OKHCIEHUS M BOCCTAHOBJICHUS. DJIEKTPOHHBIN

0aJlaHC OKMCIUTEIHLHOBOCCTAHOBUTEIHHOM pe€aKuuun

5.4

Teopuss ~ AIEKTPOJUTHYECKON  JUCCOLUALUU. Katnonbl,  aHUOHBIL
DNEKTPOIUTHI M HEINEKTPOIUTHI. CUIIbHBIE U c1a0ble A1eKTponuThl. CTeneHb

JUucconranu

5.5

Peakuun noHHOTrO obMeHa. YcinoBus IIPOTCKAHHA peaKLII/Iﬁ HMOHHOTI'O 06MCHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

X¥UMHS ¥ OKpYXarolas cpeia

6.1

BemecrBa u marepuanbl B IOBCEJHEBHOM JKM3HU 4elloBeKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMHUYECKHMX PEaKIU B J1abopaTopuu U OBITY.

HepBaﬁ ImoMoIub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYyXKaromed cpeabl (KUCIOTHBIE IO,
3arpsi3HEHUE TMOYBHI, BO3AYyXa M BOJOEMOB), CIIOCOOBI €T0 MPEeIOTBPALIECHUS
[IpenenbHas pomyctumasi koHuentpanus Bemects ([1K). Pomp xumuu B
pEIIeHUH DKOJIOTUYECKUX TMpoOieM. YCHIIeHHe NapHUKOBOTO J3(dekTa,

pa3pyiieHrue 030HOBOTO CIIOSI

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriaepoa, KpeMHHS U UX COCTUHEHUNA B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xo3sicTBe. [IpuMeHenue
METAJIJIOB M CIUIaBOB (CTajlb, YYT'yH, MIOPAIIOMHHHMA, OpoH3a) B OBITY U
OPOMBIIIJICHHOCTH HX coeAuHeHuil. [loHsATHE O KOppO3UM METalIoB,

OCHOBHBI€ CITOCOOBI 3aIIUTHI UX OT KOPPO3HUH

6.4

[IpupoaHble MCTOYHHMKH YTJIEBOAOPOAOB (yroib, MPUPOJIHBIA ra3, HedTH),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH

6.5

HCpBOHa'-IaJ'IBHBIe MOHATHA 00 OPraHM4YCCKUX BEHICCTBAX KaK O COCIUHCHHAX

yriuepoaa (MeTaH, 3TaH, STWJICH, alleTWICH, AITaHOJ, TJIMIEPUH, YKCYCHas




KI/ICJ'IOTa). IloHaTre O OMONOIMYECKH Ba)KHBIX BCHICCTBAX: KHUpaXx, 6CJIKaX,

YrjieBoAax — v UX pPOJIU B )KU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o (opmyaaM XMMUYECKHX COEAUHEHHH
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHHUSIM

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Xumusi. 8 knace. Yueonuk - ['abpuensa O.C., OctpoymoB N.I'., Cnaakos
C.A., AkuuonepHoe obmectBo «M3narensctBo «IIpocBeiienne»
Xumus, 9 knace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0IeCTBO

«M3parensctBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI J1IJISA YUUTEJIA
Xumus : ypoku B 8 kiacce : nocooue s yuurens /H. H. 'apa

Xumus. Ypoku B 9 kiacce : mocodue s yuurens /H. H. I'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
MynbsTuMeIUitHBIE 00pa30BaTEIbHBIE PECYPCHI.

http://www.chemnet.ru

['azera « Xumus» U CalT U1 yunuTens «f uay Ha ypoK XUMUN»

http://nim.1september.ru.




Enunas komrekmus LIOP: [Ipeamernas kosutekmus «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
OnexkTpoHHast OMOIMOTEKA YyUeOHBIX MAaTEPHAJIOB M0 XUMHUH Ha MOPTAJIe

Chemnet.



