MyHurimnansHoe OFpKeTHOE 0011Ie00pa3oBaTelbHOE YUpexkIcHHe «| MMHa3Us IMEHU
I'epost Coerckoro Coro3a lpana MuxaiiioBruda MakapeHKoBa» ¢.OJNBIoBKa
J100pHHCKOTO MyHHITMIIANTFHOTO pariona JIvmerkoi obnactu

PaccmoTpena na MO yuureneit YTBepkaeHa B cOCTaBe
XUMHH U OMOJIOTUI OOII OOO rumHa3zuu
[Tpotokoma Nel ot 28.08. 2023 r. npukazom Ne221 ot 31.08. 2023r.

Paboyas nporpamma
0 y4eOHOMY MPEAMETY
«XUMUSD

1 8-9 KJ1accosB

CocraBieHa;

VYUTEIeM XUMUHU ¥ OUOJIOTHH
BBICIIICH KaTEerOpHH

Kynakosoi U.E.

Ha ocHoBe PI'OC OOO ot
31.05.20211.Ne287

c m3M. oT 18.07.2022r. Ne568,
DOIT OO0 or 18.05.2023 Ne370

2023 rox



1. INTAHUPYEMBIE PE3VJIbTATHI OCBOEHUA ITPEJIMETA
« XMW S

JIMHHOCTHBIE PE3VYJIBTATDBI

JIMYHOCTHBIE pPE3yNIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOlIeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAUA W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpruoTUYECKOTO BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOILICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, NOHWMAaHUs 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 0OIIIECTBA;

2) rpaxaaHCKOT0 BOCITUTAHUS:

MPEJCTABJICHUS O COUMAIBHBIX HOPMAaxX M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJlau, BBINOJHEHUH XUMHYECKUX SKCIIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJICHUE
Y MOCTYIKH CBOMX TOBApUIIEH C IMO3ULHAH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MTOCTECTBUNA MOCTYKOB;

3) IEHHOCTH HAyYHOT'O MO3HAHMUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YUTATENbCKOW KyJIbTYpbl, B TOM YHCIIE



HABBIKOB CaMOCTOSITEIBHOW palbOThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

HHTEpeC K OOYyYCHHI0O M TO03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IIPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHHS B
JIaTbHEHIIIEM;

4) hopMupoBaHUS KYJbTYPhI 37J0POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJICACTBUU U
HETPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U PealbHOM KU3HH,

5) TpyIOBOTO BOCITUTAHUS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPodeccrii U Tpy1a pa3IudHOTo poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJUBUAYAJTbHOU TPACKTOPUHU IIPOJIOHKEHUS 00pa30BaHUs ¢ YYETOM JTMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHenHon npodeccuoHaabHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTHYECKH 1e71€CO00pa3HOE OTHOIICHUE K MPUPOC KaK HCTOYHUKY KU3HH
Ha 3emJje, OCHOBE €€ CYyIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOTO H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
IpaBuJI 0€30IMaCHOTO TTOBEICHUSI TIPH padOTe C BEIIECTBAMHU, & TAKKE B CUTYaIHsIX,
YIPOKAIOMIMX 3JJ0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHMS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM WM TMyTeH UX peIIeHUs MOCPEACTBOM METOAOB XHMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAIIPEMETHBIE PE3VJIbTATDBI

B cocraBe MeranmpeaMETHBIX PE3YNbTaTOB BBIICISIOT 3HAYMMBIC JISI
(dbopMHpOBaHUS MUPOBO33pEHHUS O0ILIEHAYYHbIE TTOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runoresa, ¢GakT, CHCTeMa, TMpOIecC, OJKCIEPUMEHT U Jpyroe.), KOTOpbIe



UCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAay4YHOW KapTHUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOU
JEATEIIbHOCTH.

[To3HaBaTebHBIC YHUBEPCAIbHBIE YUSOHBIC IEHCTBHUSI

ba3oBrie ornueckue AenCTBUs:

YMEHUSI MCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TMOHSTHUSMH), HUCIOJIb30BATh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYEHUS,
CTPOUTH JIOTUUECKUE PaCCyX IAeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 AHAJIOTHUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas G(opmylia W ypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUH Y4eOHO-TI03HABATENbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJIEIBHBIX MPEACTABICHUI BBISABIATh M XapaKTEpU30BATh CYIIECTBEHHBIC
MPU3HAKH M3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3oBble nccnenoBarenbCckue JeHCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHI;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE Ha0JIoIaTh 3a XOJ0M Mpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeNITaHHOM padoTe.

Pabota ¢ nundopmarmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATH MPOTHBOPEUYUBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI W 3alpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TIPUOOPETEHHUE OMbITA B
o0nacTd  MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE WCIONIb30BaTh MW AaHAIW3MPOBATh B IIpolecce Y4YeOHOH W
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKarolled HpHUpPOIHOM
CpEBl.

KoMMmyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC NCHCTBU:

YMEHUSI 33]1aBaTh BOMPOCHI (B XO€ Iuajiora u (Mjiu) TUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHUSI  TPENCTaBIsATh  MOJYyYECHHbIE  pe3yjbTaThl  IO3HABATEILHOMN
NEATETLHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeJaTh TPE3CHTAINIO
pe3yabTAaTOB BBIMOJIHEHUS XUMUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHON W MCCJIEIOBATEIbCKOM  JCATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uIuii (00CcyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNeJeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsartuBHbIC YyHUBEpCATbHBIC YICOHbBIE TCHCTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IeATEIBHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbonee 3PheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSTEIBHO COCTaBISATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSIX,
OIICHMBATh COOTBETCTBUE IMOJYYCHHOTO pe3yJibTaTa 3asBJICHHON II€7H, YMCHHE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

[TPEAMETHBIE PE3VJIbTATDI



B cocraBe mnpeaMeTHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepasbHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMUCS HAyYHbIC 3HAHUSI, YMEHHUS U CIIOCOOBI
JNeucTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XHUMHS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHily oOy4yeHus B 8 Kijiacce MpeaMETHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKAIMs peakiuil: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, pauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIPHAs KOBAJICHTHAS CBSI3b, HOHHAs
CBSI3b, WMOH, KATHMOH, AaHWOH, PAacTBOP, MaccoBas [OJs BEIIECTBA
(TpolieHTHAs! KOHIIEHTpAIIUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSTH 3TU OHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUIA;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHHS (HOopMys
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAassT M HOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuMuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, mansie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B



tabmune «llepuogmueckas cucrema xummuueckux osaemeHtoB . M.
MenaeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps]i apa, 00IIee YUCIIO IIEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECCKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3jieMeHTa 1o ¢Gopmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKON pEeaKIuy;

MPUMEHSTH OCHOBHBIE OTI€PAIIU MBICIIUTEIILHOMN IS TEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kilaccu(uKaImio,
BBISIBJICHUC TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYCHHS CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, EeCTECCTBEHHO-HAyYHbBIE METOJbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHHEe, MOJEITUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U U JIA00PaTOPHBIM
o0opy/ioBaHMEM, a TaKXe IMpaBwiaM oOOpallleHus C BEIIeCTBAMH B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB IO TOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(Booposia ¥ KHCIIOpOJa), MTPUTOTOBJICHUIO PACTBOPOB C OMpeaeaEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJIUTH
XUMHUYECKUE DIKCIIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOUECH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHON(PTaATICHH, METUIOPAHK
U Jpyrue).

K xoniy o6y4yenus B 9 kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBs3b, TEIUIOBOU 3(PdeKT
peakiuyd,  MOJib, MOJSIPHBIA  00BEM,  PacTBOp,  DJICKTPOJIUTHI,



HE3JIEKTPOJUTHI, AIEKTPOIUTUYECKAs JUCCOLMAIUS, PEAKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEID, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTajuInYecKas ), KpUCTAIINYeCKas peleéTKa, KOppo3usl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEeaKIuu, MPEeAebHO JOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJB30BaTh XUMHYECKYI0O CHUMBOJIUKY JUISI COCTaBJCHUS (opmy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAenéHHOMY KJIAcCy COEIMHEHUW 1o (opmysiaM, BUA XUMUYECKON
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuonnueckoro 3akona J[. W. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHUMAaHHWE: OIKCHhIBATh U XapaKTepu30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», manbie u OOJbIIME MEPUOIbl, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sjapa, oOIIee YHUCIO DJJIGKTPOHOB M paclpelesieHHe HX TI0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUHN B Tpejenax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
pUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;



e COCTaBISITh YPAaBHEHHS JJIEKTPOIMTUYECKON JUCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHS pEakiui, MOATBEPKAAOIINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;

e PaCKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUi
MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;

e TMPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUA,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHMX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

e BBIYUCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO »dJeMeHTa Mo (opMyrne COeAMHEHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOHN peaKlnu;

e coOxroAaTh paBuIIa MOJIb30BAHUS XUMUYECKOM MOCY101 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHM C HWHCTPYKUUSMU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKkucioro rasa);

e IPOBOAMUTH PEAKIINH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHbIX
BEIIIECTB: pACMO3HAaBaTh OMBITHBIM IMYTEM XJIOPHA-, OPOMHI-, HOAMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e IPHUMEHSATHh OCHOBHBIE ONIEPALINU MBICIUTEILHOM JESTEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CIIEJICTBEHHBIX CBSA3CH — I M3y4YEHHUS] CBOMCTB BEIIECTB U XUMHUYECKUX
peakuuii, eCTEeCTBEHHO-HayyHble METOJAbl IIO3HAHUS — HaOJIO/IECHNUE,
U3MEepEeHHe, MOIETUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIIEHHBIN).

BOCITMTATEJIBHBIN ACTIEKT

B Bocniutanum neteit moapocTKoBOro Bo3pacta (ypoBEHb OCHOBHOTO OOIIIETO
o0pa3oBaHus) MPUOPUTETOM SBJISCTCS CO3/IaHHE OJIArONMPHUATHBIX YCJIOBUH ISt
pPa3BUTHUSA COLMAIIBHO 3HAYMMBIX OTHOIIEHWW IIKOJbHUKOB, M, TMPEXJIE BCETO,
LIEHHOCTHBIX OTHOIIECHUI:
- K CEMb€ KaK IJIABHOU OIOPE B )KU3HU YEJIOBEKA MU HCTOUHUKY €T0 CUACThS;
- K TPYAy Kak OCHOBHOMY CITIOCOOY IOCTH)KCHHS >XW3HEHHOTO OJIaromoirydus
YEJIOBEKA,
- 3aJI0TY €ro YCHENTHOTO MPO(ECCHOHAIBHOTO CaMOOIPEACICHUS W OITYIICHUS
YBEPEHHOCTH B 3aBTPAILHEM JIHE;



- K CBOEMY OTEuUeCTBY, cBoel Majiol u Oombiioi Ponune, kak MecTy, B KOTOPOM
YeJIOBEK BBIPOC W TO3HAJ MEPBbIE PAJIOCTH U HEyAaud, KOTOpas 3aBelllaHa eMy
IpeaKaMu U KOTOPYIO HY>KHO o0eperarh;
- K IpUpOJie KaK UCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE CAMOI0 €€ CYIeCTBOBaHUS,
HYKJIAIOILIEHCs B 3aLIUTE U IOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA,
- K MUY Kak INIABHOMY MPUHLUITY YEJIOBEYECKOT0 OOLIEKUTHS, YCIOBUIO KPETIKOM
JPYKOBI, HAJTAXKUBAHUS OTHOIICHUH C KOJUIETaMH 110 padoTe B OYIyIIEM U CO3aHuUs
0JIaronpUATHOIO MUKPOKIIMMATA B CBOE COOCTBEHHOM CEMBE;
- K 3HaHUSIM KaK HHTEJUIEKTYyaJIbHOMY pecypcy, obecrnedMBarolieMy Oynayiiee
YeJIoBeKa, Kak pe3ysibTaTy KpOMOTIMBOIO, HO YBIEKATEILHOTO Y4eOHOTO TPY/a;
- K KYJIbTYp€E KaK JyXOBHOMY O0OTraTcTBY OOILLECTBA U BA)KHOMY YCJIOBUIO OLIYILIEHUS
YEJIOBEKOM MOJIHOTHI MPOKUBAEMOM )KM3HU, KOTOPOE JAIOT €My YTEHHUE, MY3bIKa,
UCKYCCTBO, T€aTp, TBOPUECKOE CAMOBBIPAKEHHUE;
- K 3J0pOBBIO KaK 3aJIOTy JOJITOM U aKTHUBHOM JKU3HU YEJIOBEKA, €r0 XOPOIIEro
HACTPOEHHUS U ONTUMUCTUYHOTO B3IJISIIA HA MUP;
- K OKpYXKalolUM JIOASIM Kak Oe3yclOBHOW M aOCONIOTHOM LEHHOCTH, Kak
PaBHOINPABHBIM COLMAJIBHBIM MapTHEPaM, ¢ KOTOPHIMH HEOOXOJUMO BBICTPAauBAThH
no0poXkenaTeabHble U B3aUMOIOIEP)KUBAIOIINE OTHOILIECHUS, JAIOIINE YEJIOBEKY
pazocTh OOIIEHUA U MTO3BOJISIONINE N30€raTh YyBCTBA OJJUHOYECTBA;

- K caMuUM ce0e Kak Xo3sieBaM CBOEW CyAbObI, CAMOOMpPEACISIONUMCS U
caMOpEeATTU3YIOIIUMCS TIMYHOCTSM, OTBEYAIOLUM 3a CBOE€ COOCTBEHHOE Oyayliee






2.COJEPX XAHUE YUEBHOI'O IIPEAMETA «XUMUS»

8 KIIACC

[TepBoHauaIbHbIE XUMUUECKUE TTOHSATHS

[Ipeamet xumuu. Posib XuMUU B ®U3HH YeIOBeKa. XUMUs B cucTeMe HayK. Teina
U BenlecTBa. DuU3nMyecKHe CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE BEIIECTB.
[lonsitTue 0 Merojax mo3HaHWs B XuUMHUHM. UucThie BemiectBa U cMmecH. CrocoObl
pa3aeIeHUs] CMECEH.

ATOMBI W MOJIEKYJIbl. XUMHUUYECKUE 3yeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThIe U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas GopMyia. BaleHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA coOcTaBa BemlecTB. OTHocHUTenbHas aroMHas macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3anMOCBS3b KOJIMYECTBA,
MacChl U YUCJIa CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Tsl o hopmynaM XUMHYECKUX
COCIMHEHUN.

du3nvecKrue U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKas peakius U €€ MPU3HAKU.
3aKOH COXpAaHEHHMsS MacChl BEHIECTB. XHUMUYecKue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEAKINi (COeMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHUs, 0OOMEHA).

Xumuueckuu dKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYAOW, MpaBWIaMH padOTHl B J1a0OpaTopuu U
npuémMamMu oOpanieHusi ¢ J1abopaTOpHbBIM O00OPYJOBAaHUEM, U3YYEHHE M OIKCAaHUE
(hbu3nyecKX CBOMCTB 00pa3I[0B HEOPTAHUYECKUX BEILIECTB, HAOMOAeHUE (PU3NUECKUX
(1aBieHHE BOCKA, TasHUE JIbJla, pAacTUpPaHUE caxapa B CTYIKe, KHIICHUE U
KOHJIGHCAIlMs BOJABbI) M XHUMHUYECKHX (TOpEHHE CBEYM, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIOTOW) SBJICHUMN, HAOIIOJIEHUE U ONTMCAHUE
MPU3HAKOB MPOTEKAHUA XUMUYECKUX PEaKLMii (pa3ioKeHue caxapa, B3aMMOJIeHCTBUE
CEpPHOM KHUCJIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuaa meau (ll) npu
HarpeBaHWM, B3aMMOJICHCTBUE Kene3a ¢ pactBopoMm conu Mmeau (ll), uzydenume
CIIOCOOOB pa3/ieNieHus] CMECEi: ¢ TTIOMOIIbI0 MaruuTa, (PrIbTpOBaHUE, BHIMTAPUBAHKE,
JTUCTUIUTALINSL, XpoMaTorpadusi, TpoBeIeHNE OUYMCTKH TOBAPEHHOMN COJIM, HAaOJI0IeHHE
Y OMKCAaHUE Pe3yJbTaTOB MPOBEICHUS ONBITA, MILUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS
MacChl, CO3/IaHKE MOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueimme npencraBuTeNM HEOPraHMYECKNUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — sneMeHT W HpocToe
BelecTBo. Haxoxaenue kuciopoia B mpupoe, GUu3nyeckue 1 XMuMUYeCcKre CBOMCTRA



(peakuu  ropenust). Oxcupawl. [lpumenenue xucmopoga. CrocoObl MOTy4YEHUS
KHCIIOpOo/ia B 1a00paTopuu U MPOMBIIIIIEHHOCTH. KpyroBopoT Kuciopoaa B mpupoze.
O30H — anoTponHas MoAu(pUKAIUS KHUCIOPOIa.

TeruoBo#t >gdeKkT XUMUUYECKON peakiiu, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U SHIOTEPMHUYECKHE pEaKUuu. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE BO3/1yXa,
YCWJICHHE MTapHUKOBOTO 3(pdekTa, pazpyieHrne 030HOBOTO CIIOS.

Boaopoa — anemeHT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B NpUPOJE,
bu3nUecKue U XUMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIOCOOBI norydeHusi. Kuciotel u
COJIH.

MounsipHbIi 00BEM ra30B. Pacy€Thl M0 XUMUYECKUM YPABHEHHUSM.

dusnueckne cBOKWCTBa BOAbl. Bonma kak pactBopurens. PactBopel. Hacklmennsie
Y HEHACBILIEHHbIE pacTBOpbl. PacTBopuMOCTh BewiecTB B Boje. MaccoBas J0Jis
BEILIECTBA B PacCTBOpe. XUMUYECKHE CBOMCTBA BOAbL. OcHOBaHuUA. Posib pacTBOpOB B
IPUPOAE M B KU3HM YejoBeka. KpyroBopor Boabl B NpHUpPOAE. 3arpsi3HEHHE
NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanusa nHeoprannueckux coeauHeHud. Oxkcuabl. Knaccudukanms
OKCHJIOB:  cojeoOpasyrolue  (OCHOBHbBIE,  KHUCIOTHblE,  aM(oOTepHblE) U
HecoJieoOpa3zyromue. Homenknarypa okcunoB. dusnueckne 1 XuMUUECKHE CBOWCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanusa. Knaccuukanuss OCHOBaHMIA: IIENOYM UM HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknatrypa ocHoBaHui. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnorel. Knaccuduxamus kucnor. Homenknatypa kucinor. dusznyueckue u
XMMHUYECKUE CBOMCTBa KHCHOT. Pan axtuBHoctm wmetaimioB H. H. bekerosa.
[lony4yeHne KHUCIOT.

Comu. Homenknatrypa coneil. ®OuU3ndyeckne U XUMUYECKHE CBOWMCTBA COJIEH.
[Tomyuyenue coueil.

I'eneTnueckas CBA3b MEXAY KJIACCAMHU HEOPTraHUYECKUX COCTUHEHHM.

Xumuueckuu sxcnepumenm:

KAueCTBEHHOE OIPEICIICHUE COJACpPKAHUS KUCIOpOAAa B BO3JyXE, MOJTyYEHHUE,
coOupaHue, pacrlo3HaBaHWE U M3yUYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHNE
B3aUMOJIEHCTBUS BEILECTB C KHCIOPOAOM H YCIOBHS BOZHUKHOBEHUS U NIPEKPAILCHHUS
ropenus (moxapa), O3HaKOMJIEHHE ¢ oOpasllaMy OKCUJIOB U OINKMCAHUE UX CBOWCTB,
MoJIy4eHue, coOrpaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB BOAOpoAa (TOpEeHHeE),
B3auMoJielicTBue Bojoposa ¢ okcuaoM wmeau (Il) (Bo3MOXXHO ucCHoOIb30BaHUE
BUJICOMATEpPHANIOB), HaOm0JeHHe O00pa3loB BELIECTB KOJUYECTBOM | MOIb,
HCCIIEIOBaHHE OCOOCHHOCTEHN PacTBOPEHMS BEUIECTB C PA3IMUYHON PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBHE BOJBI C METaIaMu (HAaTpUeM U KaJibI[ueM) (BO3MOXKHO



UCIIOJIb30BaHUE BUJEOMATEPUANIOB), HCCIEIOBaHUE OOpPa3OB HEOPraHUYECKHUX
BELIECTB PA3JIMYHBIX KJIACCOB, HAOMIOJEHHME H3MEHEHHS OKPAaCKH WHIUKATOPOB B
pacTBopax KHCJIOT M IIejloued, u3ydeHue B3aumopeiictBus okcupga menu (1) c
pPacTBOPOM CEPHOM KHUCIOTBI, KHUCJIOT € METaUIAMM, PEaKIUil HEUTpaau3aiuu,
ITIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO METAJIa IPYTUM W3
pacTBOpa COJIM, PELICHUE dKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxHeHre Ki1acchl
HEOPraHUYECKUX COCTUHCHUIN.

Ilepunonnueckuii 3akoH U Ileproguueckas cucreMa XMMUYECKUX JIEMEHTOB /1.
. MenneneeBa. Crpoenne aroMoB. XHMH4YecKass CBsA3b. (OKHUCIHMTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINT

[lepBbie MOMBITKY KJIACCU(PUKAIIUU XUMHUUECKUX 31eMEeHTOB. [loHsTHE O rpymax
CXOAHBIX 3JIEMEHTOB (ILIEJIOYHBIE U UIEJIOYHO3EMEIbHBIE METAJJIbl, TaJOTEHBI,
MHEPTHbIE Tra3bl). OJEMEHTbI, KOTOpble 00pa3yloT aM{QoTepHbIE OKCHIbI U
TUAPOKCHIBI.

Ilepnonmueckuit 3akoH. [leprnoauyeckas cucteMa XuMA4decKkux 3imeMeHToB Jl. .
MenneneeBa. Koporkonepuoanas u amuHHonepuogHas ¢opmbl [lepuoanueckoit
cucteMbl xuMuueckux odsemeHtoB JI. . Menneneesa. Ilepuonbl u Tpynisl.
PU3NYECKUN CMBICII ITOPSAAKOBOI0 HOMEPA, HOMEPOB IIEPUOA U TPYIIILI JJIIEMEHTA.

Crpoenne atomoB. CocraB aToOMHBIX saep. M3oronsl. Onexktponbl. CtpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XUMHUECKUX 31eMeHTOB [leproanueckoii
cucrembl [[. U. MenpaeneeBa. XapakTepuCTUKa XUMHUYECKOTO JJIEMEHTA IO €r0
noJioxkeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs pajadyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U IEPUOIAM.

3nauenue llepnommueckoro 3axkoHa u Ilepmoanmdeckoll CHCTEMBI XHUMHYECKHUX
AJIEMEHTOB UId pa3BuThs Hayku u npaktuku. . V. MenneneeB — yd€HbIA U
IPaKJaHUH.

Xumunyeckass cBs3b. KoBajeHTHas (mosispHass W HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBA3b.

Crenenp okucineHuss. OKUCINTEIPHO-BOCCTAHOBUTENBHBIE peakunu. [Iponeccsl
OKHUCJIEHUS! M BOCCTAHOBJIEHHSI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuu sKcnepumenm:

U3ydYeHHe O00pa3loB BEHIECTB METANIOB M HEMETAJIOB, B3aWMOJECHCTBUE
TUAPOKCUAA I[IMHKA C pPacTBOpaMU KHCIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WJUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUii (TOpeHue,
pEaKLMH Pa3IOKEHUS, COETUHEHU).

MexnpeaMeTHbIE CBSI3H

Peanmzannss MeXNpeaIMETHBIX CBSI3€M NpPU M3YYEHHM XHMHUM B 8 Kjacce

OCYUIECTBJISIETCSl Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,



TaK U TIOHSTHH, SBJSIFOIIUXCSI CACTEMHBIMH IS OT/IEIBHBIX TPEMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OOme ecTecTBEHHO-HAyYHBIE TMOHSTHA: HAay4dyHBIH (DakT, rumoresa, Teopus,
3aKOH, aHaluW3, CHUHTE3, Kiaccuukamusg, NEepUOJUYHOCTh, HaAOJIOACHUE,
AKCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusnka: Marepus, aToM, JICKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOTIHI,
pPalMOAKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsj], BEIIECTBO, TENO, OO0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBa, a3, (pu3nyecKue BEIMYUHBI, €UHULIBI H3MEPEHHS,
KOCMOC, TIJTaHEeTHI, 3BE3/1b1, CoTHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJBI, MOJIE3HBIC
HCKOIIaeMbI€, TOILINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemectBo 1 xuMHuueckas peakius

[lepnogmueckuit 3akoH. [leproanyeckas cucteMa XuMA4eCcKux 3ieMeHToB Jl. H.
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MCHEHHU CBOWMCTB
XAMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KAJIMS, Kb U UX COCAUHCHUM B
COOTBETCTBHH C MOJIOKECHUEM 3JIEMEHTOB B [Ieprnoanyeckoit cuctemMe u CTPOCHUEM HX
aTOMOB.

CtpoeHue BemiecTBa: BHJbl XMMHYECKOW CBA3U. THIBI KPUCTAIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTAINIMYECKOMN PEIIETKU U BUIA
XUMHYECKOM CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKHUX BEIIECTB. XUMHUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJlacCaM HEOPraHUYECKUX
COCIMHCHUM, T€HETUYECKAs CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Kiaccudukanuss XuMUuecKuX peakiiui 1Mo pa3IndHbIM MprU3HaKaM (110 4uciy U
COCTaBY YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY (P EKTy, M0 N3MEHEHHUIO
CTEMCHEW OKHCIICHUS] XUMHUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YaCTHIO
KaTanau3aropa). IK30- U SHJAOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue o ckopocTH xuMuueckou peakuuu. [loHsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XMMHYCSCKUX peakuusx. [IoHATHEe O TOMOIE€HHBIX W TIeTePOTCHHBIX
peakuusax. Ilonstue o karamuse. [loHsATHE O XMMHYECKOM paBHOBECHHU. DaKTOPBHI,
BIIMSIIONIME HAa CKOPOCTh XHUMHYECKOM pEAKIMU U TOJO0KEHUE XHUMHUYECKOTO

paBHOBECHSL.
OKUCANTETLHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oananc
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBiienue YpPaBHEHUU

OKHUCJIUTEIIPHO-BOCCTAHOBUTEIBHBIX ~ PEaKIWA € KMCIOJB30BAaHHMEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus 3IE€KTPONUTHUECKON NHCCOUMALNAU. DIIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karvonpl, aHnoHbl. MexaHW3M JAHCCOLMALMKA BELIECTB C Pa3IMYHbIMH BHAAMU
XUMHU4eckoil csizu. CteneHb auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu moHHoro oOMeHa. YcJIOBHUS NMPOTEKaHUS peaklMidé MOHHOTO OOMEHa,
MIOJTHBIE U COKPAIIEHHBIE HMOHHBIE yYpaBHEHUsI peakiuid. CBOIICTBA KMUCIOT, OCHOBAHUM
U COJeil B CBeTe TPEACTaBICHUA 00 DIIEKTPOIUTUYECKOM JIUCCOIMAINH.
KauecTBeHHble peakiiuu Ha HOHBL. [IoHATHE O THApONIM3E CONE.

Xumuyeckuii 5Kcnepumenm:

O3HAKOMJIEHUE C MOJEIAMU KPHUCTAUIMYECKUX PEMIETOK HEOPTraHUYECKHUX
BEIIIECTB — METAJIJIOB U HEMETAJIOB (TpaduTa 1 amMasa), CJI0KHBIX BEIIECTB (XJI0puaa
HaTpHsi), MHCCIECJOBAaHUE 3aBUCUMOCTH CKOPOCTHM XHUMHUYECKON peakuuu OT
BO3/JICHCTBUS Pa3IMYHbIX (AKTOPOB, UCCIIEIOBAHUE IEKTPONPOBOJIHOCTH PACTBOPOB
BEILIECTB, IIpollecca JAUCCOLMALMM KHCJIOT, IIeJoYed U cojedl  (BO3MOXKHO
UCIIOJIb30BaHUE BHJEO MATEpUANOB), IPOBEIACHHUE OIBITOB, WUIIOCTPUPYIOLIUX
MPU3HAKU MPOTEKAaHUs PEaKLUUii HOHHOrO oOMeHa (00pa3oBaHUE OCaJKa, BbIACIICHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WLIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX peakuui (ropeHue, peakuuu pas3ioKEeHUs, COCIUHEHUS),
pPacno3HaBaHWE HEOPraHWYECKHX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX PEakUUi Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hewmeranmisl u ux coequHeHus

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTtpoeHune u (U3NYECKHue CBOMCTBA IMPOCTHIX
BEILIECTB — TAJIOTEHOB. XUMHUYECKHE CBOMCTBA HA TpUMeEpeE XJjiopa (B3auMOJEHCTBUE C
METaJulaMHM, HeMeTajUlaMH, Iuenodyamu). XiopoBoaopold. ConsiHas KHCIIOTAa,
XUMUYECKUE CBOMCTBA, MOyYeHUE, MpUMEeHeHHe. [[eficTBre X10pa U XJIOpOBOAOPOIa
Ha OpraHu3M 4esoBeKa. BaykHelme XJIOpHuIbl U UX HaX0XKICHUE B IPUPOJIE.

O6mrass xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OCcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CTeNneHW okucieHus. CTpoeHHe U (PU3MUEecKHe CBONCTBA
MPOCTBIX BEILECTB — KUCJIOPOJIa U Cepbl. AJUIOTPONHbIE MOAU(PUKALKUN KUCIOpOAa U
cepbl. XUMHUYECKHE CBoOicTBa cepbl. CepoBOAOpOn, CTpoeHue, (U3HYECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTENN KHUCIOTHBIX OKCHOB.
Cepnas kuciora, pU3M4Yeckue 1 XUMUYECKHe CBOMCTBA (00IIMe Kak MpeacTaBUTENs
KJlacca KHUCJIOT M crnenuduyeckue). XUMUYECKHE PEeaKIMH, JeKallhie B OCHOBE
MPOMBIIUIEHHOTO CHoco0a TMOJYy4YeHUsT CEepHOM KHUCHOThl. IlpumeHeHue cepHoit
KUCIOThl. ConM CcepHOM KHUCIOTHI, KauyeCTBEHHas peakiusi Ha Cyib(paT-uoH.
Haxoxnenue ceppl M €€ COCAMHEHWM B MPHUPOJAEC. XHUMHUUYECKOE 3arpsi3HCHUE
OKPYXaIOILEl Cpeibl COETMHEHUSIMU CEPBI (KUCIOTHBIE TOXKAM, 3arpsA3HEHUE BO3AyXa
1 BOJIOEMOB), CITIOCOOBI €r0 MPEI0TBPAILICHHUS.



OObmas xapakTtepuctuka 3jeMeHTOB VA-rpynnbl. OcCoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pHbIC CTENEHU OKHUCICHHA. A30T, paclpoCTpaHEHHE B MPHUPOJE,
¢du3nueckue U XxuMuyeckue cpoiicTBa. KpyroBopor azora B npupoje. AMMHAK, €ro
(du3MUecKue U XMMUYECKHE CBOMCTBA, MOTydeHue U npuMeHenue. Colu aMMOHUS, UX
(bU3HYeCcKue U XUMHIECKHE CBOMCTBA, MpUMeHEeHHEe. KauecTBeHHAs! peakIvs Ha HOHBI
aMMOHHA. A30THasi KUCIIOTa, €€ MojydeHue, (PU3nuecKkue U XMMUYECKHE CBOMCTBA
(obmue kak mpeAcTaBUTENS Kiacca KHUCIOT M crnenuduueckue). Mcmonb3oBaHue
HUTPATOB U COJIEl aMMOHHUS B Kauye€CTBE MUHEPAIbHBIX YAOOpeHH. XHMHUYECKOe
3arpsi3HEHHE OKPYXKAIoled Cpelbl COCIMHEHUSIMH a30Ta (KHCIOTHBIC O,
3arpsi3HEHUE BO31yXa, MOYBBI U BOA0EMOB). Docdop, amnoTponHsie MOaUPUKALINN
docdopa, pusnueckne u xumuyeckue cporictsa. Oxcua docdopa (V) u pochopnas
KHCIIOTa, (U3MYECKMEe M XUMHUYECKHE CBOICTBa, monydeHue. Mcmoab3oBaHue
¢dbocdaroB B kKauecTBe MUHEPAIBLHBIX YI00PEHHUIA.

O6mrass xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKUCIEHUS. YTJIEepOoJ, aNIOTPOMHbIE MOAUDUKAIIIH,
pacmpocTpaHeHHe B MpUpoJe, (HU3HUecKne M XMMHUYECKHE CBOWCTBA. AICOpOIHSL.
Kpyrooport yriepona B npupojie. OKcuabl yriepoja, ux pu3ndeckue u XuMU4IecKue
CBOMCTBA, JEHCTBUE HA JKUBBIE OPraHU3Mbl, TOJy4YeHHE U TNPUMECHEHHE.
DKoyiornyeckre mpoOJieMbl, CBsI3aHHBbIE € okcuaom yriepoaa (lV), rumoresa
100aJbHOrO MOTEIVICHUST KJIMMaTa, MapHUKOBBIN 3P dekT. YronpHas KUCIOTa U €€
conmu, WX (u3nUeckne W XUMHUYECKHE CBOMCTBa, IMOJyYeHHWE W MPHUMEHEHUE.
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEUITMHE, TPOMBIIIIEHHOCTH B CEIbCKOM XO035HCTBE.

[lepBoHayanbHBIE MOHATUS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3THIIEH, alleTHIIEH, 3TaHOJ, TJIMLIEPUH, YKCyCHasi KUCIIOTA).
[IpupoHbIe UCTOYHUKH YTIIEBOJIOPOIOB (YroJib, TPUPOIHBIN Ta3, HEPTH), TPOTYKTHI
ux mnepepaboTku (OE€H3WH), UX POJb B OBITY W TPOMBIIUICHHOCTH. [loHsITHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KHUPax, OeNKax, yriaeBoJax — U UX POJIH B KU3HU
yenoBeka. MarepuanibHOE €TMHCTBO OPTaHUYECKUX U HEOPTaHUIECKUX COCTUHEHUI.

Kpemnuii, ero ¢pusnueckue 1 XuMu4eckrue CBOMCTBA, MOJYyYEHHUE U MPUMEHEHHE.
Coenunenus kpeMuus B ipupoje. Oomume npencrapienus 06 okcune kpemuus (1V) u
KpeMHHEeBOU kuciore. CUIIMKAThl, UX UCIOJIH30BAHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxxneiite CTpouTENbHBIE MaTepUaibl: KepaMmHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 6€30MacHOro UCMOIb30BAHUS CTPOUTEIBLHBIX MATEPUAIIOB B
MOBCEIHEBHOM KU3HU.

Xumuueckuu sKcnepumenm:

M3y4eHuEe OO0pa3IOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI,
MpOBEJCHNE KaUYeCTBEHHBIX PEAKIIM Ha XJIOPUI-HOHBI M HAOIIOeHNE TPU3HAKOB UX
MPOTEKaHUs, ONBITHI, OTpaKaOIIKe PU3NIECKHUE U XUMUIECKHE CBOMCTBA TaJIOT€HOB



U UX COCJIMHEHUN (BO3MOXHO HCIOJb30BAHUE BUJECOMATEPUATIOB), O3HAKOMIICHHUE C
oOpasmiaMu  XJIOpUAOB (TaJIOTEHHUIOB), O3HAKOMJICHHE C oOO0pas3iaMu cepbl U €
COCIMHEHUSIMU  (BO3MOXHO MCIOJB30BaHHE BHUJEOMAaTepUaoB), HaOI0/IeHHE
npolecca OOyriauMBaHUsS caxapa IMoj JACHCTBUEM KOHIICHTPUPOBAHHOW CepHOMU
KHCIJIOTBl, HW3Y4Y€HHUE XHMHYECKHX CBOMCTB pa30aBJICHHOM CEPHOM KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHOW peaKIMu Ha Cyib(haT-uOH M HAOIIO/ICHWE MPHU3HAKa €&
NpOTEKaHus, O3HAKOMJICHHE C (PU3MUYECKMMHU CBOWCTBaMHU a30Ta, (ochopa U uxX
COEIMHEHMI (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEpUAIOB), 00pa3liaMu a30THBIX U
dbochopHbIX yAOOpEeHM, MOJIydeHUEe, COOMpaHHUe, pACIIO3HABAHUE U HU3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAaUeCTBCHHBIX PEaKINii Ha HOH aMMoHMs U (ocdart-
VWOH U W3y4YE€HUE NMPU3HAKOB UX NMPOTEKAHUSA, B3aUMOJICUCTBUE KOHLUECHTPUPOBAHHOU
A30THOM KHUCJIOTHI C ME/IbIO (BO3MOKHO HCIOJB30BaHUE BUIEOMATEPHAIIOB), U3yUYCHUE
MoJIeNiel KpUCTAINTMYECKUX PEHIETOK anmasa, rpaduta, QysiepeHa, 03HaKOMIICHUE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MpPOTHBOTa3a, MOJydeHUE, COOMpaHHUE, pACIO3HABAHME U H3YyUYCHUE
CBOMCTB YTJIEKHCJIOTO Ta3a, MPOBEJICHHE KauyeCTBEHHBIX peakiuii Ha KapOoOHAT U
CUJIMKAT-UOHBI U U3YUYCHHE IIPU3HAKOB UX ITPOTEKAHUS], O3HAKOMIIEHUE C POYKIUEH
CUJIMKATHOW IIPOMBIIUIEHHOCTH, PELICHUE JKCIEPUMEHTAJIBHBIX 3aJay [0 TEME
«BaxxHenre HeMeTauIbl U UX COCAUHEHHUS.

Metamibl 1 UX COEAUHECHUS

OO6m1as XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HAa OCHOBaHUU HUX
noJioxkeHus B [lepuoguueckont cucreme xumuuecknx 3seMeHToB /. 1. Menaeneesa u
cTpoeHusi aToMoB. CTpoeHue MeTaioB. MeTrayuindeckasl CBsI3b M MeETaJuIMdecKas
KpUCTAJUIMYECKAsd pEemETKAa. OJEKTPOXUMUYECKUM PAJ  HANpsSKEHUM METalIOB.
dusznyeckue U XUMHUYECKHE CBOMCTBa MeTauioB. OOmue CcrocoObl MOTy4YEHUs
MeTtasuioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
koppo3un. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) M UX IPUMEHEHHE B OBITY
Y IPOMBILLJICHHOCTH.

[[lenounsie MeTamibl: MoJiokeHUE B llepronnyeckoil CUCTEME XMMHUYECKUX
anemeHToB [[. M. MenaeneeBa, CTpOEHHME HX aTOMOB, HAaXO0XIEHUE B MPUPOJE.
du3nueckue U XMMHYECKHUE CBOMCTBa (Ha mpumepe Hatpus W Kamus). OKCHUIbl U
TUIPOKCUABI HATPUSA U Kanusl. [ [puMeHeHne menouHbIX METAIUIOB U UX COCIUHEHUN.

IllenouyHO3eMeENIbHBIE  METaXJAbl MarHMM W KaJdblMH: TMOJOXXCHHUE B
[Tepuoanueckon cucreme xumuueckux sinemeHToB . 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaxoOXXJeHue B mpupoae. OPU3MyYecKue U XUMUYECKHUE CBOMCTBA MArHUsl U
Kanbplusa. Baxuenmme coeuHeHUs Kanblys (OKCHA, TUAPOKCUI, coin). KECTKOCTh
BOJIBbI U CITOCOOBI €€ yCTpaHESHHUSI.

AJFOMUHHAN: TT0JI0’kEHUE B [lepnoandeckor cucTteMe XUMUYECKUX JIEMEHTOB /1.
N. MengeneeBa, CTpOCHME aroMa, HaxOXIeHUE B mnpupoac. Pusnueckue u



XUMUYECKHE CBOMCTBA amtoMHUHHS. AMQOTEpHBIE CBONWCTBA OKCHAA W THUIAPOKCHIA
AIFOMUHUS.

Keneso: nonoxenne B [leproanueckoil cucreMe XUMUYECKUX 35ieMeHToB /1. 1.
MeHzeneeBa, CTpOEHUE aTOMa, HaX0XkAeHUE B npupoae. Prusndyeckre u XUMUYECKHE
cBoMcTBa kene3a. Oxcuibl, rupokcunl u cosn xenesa (1) u xxenesa (111), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuueckuu sxcnepumenm:.

O3HAKOMJICHHE C O0Opa3llaMd METAJIOB M CIUIaBOB, HX (U3HUECKUMU
CBOMCTBaMHU, U3yUYEHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KajbI[Usl M HATPUS C
BOJOW (BO3MOYKHO MCIOJIb30BAaHUE BHUJICOMATEPUATIOB), MCCIIEJOBAHUE CBOMCTB
KECTKOM BOJIBI, MTpOLIECCa TOPEHUS JKeJie3a B KUCIOPOe (BO3MOKHO HMCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), MPHU3HAKOB TMPOTEKAHHMS KAYECTBEHHBIX PpEAKIUHd Ha HWOHBI:
MarHus, Kajablus, adoMuHus, uHka, skenesa (1) m xemesa (I), memu (1),
HaOJII0ICHUE U ONUCAHUE MPOLIECCOB OKPAIIMBAHMS TUIAMEHN MOHAMU HATpPHs, Kalus
M KanblMs (BO3MOXHO MCHOJIb30BAaHUE BHJIEOMATEPHAIOB), HCCIEAOBAHHE
aM(OTEpHBIX CBOMCTB THAPOKCHUIIA AIIOMUHUSA W TUIAPOKCHAA IMHKA, DPEIICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHelIe MeTauibl U UX COCAMHEHUSD.

XHUMUS 1 OKpY-Karolasi cpena

BemecTtBa m Marepuansl B ITOBCEIHEBHOM JKM3HM 4YeJIOBEKa. besomacHoe
WCIIOJb30BAaHUE BEIIECTB M XUMUUYECKUX peakuuii B ObiTy. IlepBas momoiibs mpu
XUMHYECKUX 0KOTraxX U OTPaBICHUSIX.

XYUMHUUECKOE 3arps3HEHUE OKpY’KaloImel cpeasl (MpeaesbHas AOoMmyCcTUMast
KoHIleHTpalus BeniecTs, naanee — [IJIK). Ponb XumMuu B pelieHUM 3KOJOTHYECKUX
npoO0sem.

Xumuueckuu SKCnepumenm:

U3y4eHHe oO0pa3lloB MaTepuaioB (CTEKJIO, CIUIAaBbl METAJUIOB, IMOJIMMEPHbBIC
MaTepuabl).

Meorcnpeomemnule cesazu

Peanm3annst MeXNpeaMETHBIX CBSI3€M NpU M3YYEHHMM XMMUM B 9 Kiacce
OCYIIECTBIISIETCSL Y€pe3 MCIOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHH,
TaK Y MOHATHM, SBISIONINXCS CUCTEMHBIMU ISl OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TOHSTHS: Hay4HbIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCUPUKaLMs, MNEPUOAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBICHHUE, TAPHUKOBBIN 2D (DEKT,
TEXHOJIOT U, MaTEpHAIIbI.

®dusuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIWI, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJICKYJIA, JJIEKTPUUECKUH 3apsijl, MPOBOIHUKH, TOJTYTPOBOIHUKH,



TURJIEKTPUKH, (OTOIIEMEHT, BEIISCTBO, TeJNO, OO0BEM, arperatHoe COCTOSIHHE
BEIIECTBA, Ta3, PacTBOpP, PACTBOPHMOCTh, KPHCTAJUIMYECKAs PEIIETKA, CILIABBI,
(M3UYECKUE BEIIMYNHBI, SAUHUIBI H3MEPEHHUS, KOCMUYECKOC MMPOCTPAHCTBO, IJIAHETHI,
3BE3161, ComHILE.

buonorusa: ¢orocunTes, apixanue, Omocdepa, SKOCHCTEMA, MHUHEPATLHBIC
yIOOpEHUs, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATEIIHbHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdhepa, MUHEPAIbI, TOPHBIE MOPOIBI, TTOJIC3HBIC
MCKOIIaeMbIC, TOILIMBO, BOJHBIC PECYPCHI.

3.TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KonnuecTBo yacos DNEeKTPOHHBIE
Ne HanmenoBanune
(urdpoBbIe)
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I MPOrpaMMbI 0 € padoThI ue padoThI
pecypchl
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BemecTBa u bu6nuoreka [IOK
12 XAMUYECKHE 15 1 https://m.edso0.ru/7f4183
peaknuu 7c
Hroro o pasneny 20
Paznen 2. BaxHeiime npeacTaBUTeNIn HEOPTaHUYECKUX BEIIECTB
Bozayx.
KHCH"(’)’;M BuGmiorexa LIOK
2.1 ' 6 https://m.eds00.ru/7f4183
[TousiTue 00 7c
OKCHJIaX T
Bomopon.Ilonsitue bu6nuoreka [IOK
2.2 0 KHCIIOTax U 8 1 https://m.edso0o.ru/7f4183
COJIAX 7c
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Bopna. PactBopsl.

but6mmoreka [IOK

2.3 [TonsTHe 00 5} https://m.edsoo.ru/7f4183
OCHOBaHMAX ic
OCHOBHBIE KJIACChI bubmuorexa [JOK
2.4 HEOPraHUYECKUX 11 https://m.edsoo.ru/7f4183
COEJIMHEHU 7c
Hroro mo pazneny 30

Paznen 3. Ilepuonnueckuii 3akoH u Ilepuoandeckasi cucteMa XuMu4eckux ssemeHToB 1. U.
MenneneeBa. CTpoeHHE aTOMOB. XUMHUUYECKast CBsA3b. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC

peakIuu
[Tepuoanueckuii
3aKOH H
Ilepuonuueckas
crCTeMA bu6mmoteka [IOK
3.1 7 https://m.edsoo.ru/7f4183
XUMHYECKUX 7¢
anemenToB Jl. U. —
Menpeneena.
CrpoeHue aToma
XuMH4YecKas
CBSI3b. bu6nuoreka [IOK
3.2 OKHCIIUTEIBLHO- 8 https://m.edsoo.ru/7f4183
BOCCTaHOBUTEIILH fc
bI€ peaKInu
bu6nuoreka [IOK
Hroro no paszneny 15 https://m.eds00.ru/7f4183
ic
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edso00.ru/7f4183
ic
OBUIEE
KOJIMYECTBO 68
YACOBIIO

[NPOT'PAMME
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9 KIIACC

KomnuecTBo yacos ONEeKTPOHHbIE
Ne HaunmenoBanue
(uudpossie)
n/ pa3AcioB U TEM Bcer KonTponbn [IpakTrueck
o0Opa3oBaTeNbHbIC
I MPOTpaMMBbI 0 bI€ PabOTHI re paboThl
pecypchl
Paznen 1. BemecTBo U XUMUYECKHE PEAKIIMHT
IToBTOpenue u
yriay0aeHue bubnuoreka [JOK
11 3HAHWHW OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasaenoB Kypca 8 36
KJ1acca
OcHoBHBIE
3aKOHOMEPHOCTHU bubmorexa [IOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
peakuuii T
DNEKTPOIIUTUYECK
as TUCCOLMAIIHSL. bu6mmoreka [JOK
1.3 XHUMHYCCKHE 8 1 1 https://m.edsoo.ru/7f41a6
peaKIyu B 36
pacTBopax
Uroro no pazgeny 17
Paznen 2. HeMeTaiisl ¥ UX COeTUHEHUS
OOmas
XapaKTepUCTHKA
bu6mmoreka [IOK
XUMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
snemeHTOB VIIA- 36
TPYIIIBL. o
I'anmorens!
OO6mas
XapaKTepUCTHKA
bu6mmorexa [IOK
XUMHYECKUX
2.2 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpynisl. Cepa u e€ o
COEIMHEHMUS
OOmas
XapaKTepUCTHKA bubnuorexa [IOK
2.3 XAMUYECKHUX 7 1 https://m.edsoo.ru/7f41a6

anemeHToB VA-
rpynmnsl. A30T,

36
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dochop n ux
COCAUHCHUA

O61mas
XapaKTePUCTHKA
XAMHYECKHAX

2.4 asiemeHToB IVA-

Y KPEMHUM U UX
COETUHEHUS

IpyIIBL. YTIepos

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

Hroro no pazneny

25

Paszen 3. Merajutel 1 UX COETMHEHUS

OO6mue cBoiicTBa bubmorexa [IOK

3.1 - 4 https://m.edsoo.ru/7f41a6
METAJIIIOB

36

Baxneiimme bu6mmoreka [JOK

3.2 METAJUILI U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36

Hroro mo pazueny 20

Paznen 4. Xumus u okpyxaromas cpeaa

BemiectBa u bu6mmoreka [{OK
41 MaTepuaisl B 3 https://m.edsoo.ru/7f41a6
KHU3HH YelloBeKa 36
Hroro mo pazueny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBILIEE
KOJIMYECTBO 68
YACOB 1O

[NPOTPAMME
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