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JUTSI OBYYATOIIAXCS C 3AJIEPYKKOIM ICUXUYECKOT'O PA3BUTHS
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(MHIABHUIYAJBLHOE OFYUEHUE)
(8-9 KJIACCBI)



HOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpamma no yueOHOMY mpenMery «XuMus» COCTaBleHa Ha
ocHoBaHuu IIpukaza MunucrtepcTsa npocsenienus Poccuiickon deagepannuu ot
31 mas 2021 1. Ne 287 «O6 yTBepxkaeHUU (PeaepaibHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeILHOTO CTaHAApTa OCHOBHOTO oOmiero ooOpaszoBaHus»; IIpukaza
Munnpocsemienuss PO "OO yrBepxkaeHun ¢enepaibHOM aaanTHPOBAHHOM
o0pa3oBaTeIbHON  MpOrpaMMbl  OCHOBHOTO  00mIero  oOpa3oBaHusl s
oOy4arommxcs C OTpaHUYEHHBIMU BO3MOXHOCTAMH 310pOBbs"
(3apeructpupoBano B Muntocte Poccun 21.03.2023 N 72653); Ilpukasa
Mununcrepcersa npocsenieHus Poccniickoit @enepannu ot 17.07.2024 Ne 495 «O
BHECEHWU HW3MEHEHUIl B HEKOTOpble NpuKa3zbl MUHHUCTEpCTBA MNPOCBELICHUS
Poccuiickoit  ®enepauuu, Kacarommuecss (eaepanbHbIX — aJalTUPOBAHHBIX
obpazoBatenbHbIX TporpamMm», AOOIT OOO ( Bapuant 7) TBOY COII Nell r.o.
OxKTa0pBCK.

B cooTBeTcTBUY ¢ yUeOHBIM MJIAHOM IIIKOJIBI HA U3yYEHHUE YIEOHOTO TIpeaMeTa
«XuMmusa» orBoautcs B 8 kiaacce 0,5 4 B HeZIENI0, YTO COCTaBIsAET 17 4acoB B roj, B
9 knacce 0,5 4, uro coctaBisier 17 yacoB roa. Ob1Iee Yucio yueOHbIX YaCOB
XMMUU 32 YPOBEHb OCHOBHOT'O 00111eT0 00pa3oBaHus — 34 4
Henp peanuzaruu AOIT HOO o6yuaromuxcs ¢ 3I1P — oOecnieueHune BBITIOTHEHUS
tpeboBanuit ®I'OC OO0 obyuaromuxcs ¢ OB3 mocpencTBOM co3MaHUs yCIOBHI
JUIST MAaKCHUMaJIbHOTO YIIOBJIETBOPEHUS OCOOBIX 00pa30oBaTEIbHBIX IMOTPEOHOCTEH
obyuarormuxcst ¢ 3[IP, oOecreynBapIIUX YCBOGHHE HWMH COIMAIBHOTO U
KYJBTYPHOTO OITTBITA. JlanHas
nporpaMma aJpecoBaHa ydamumcs 5-9 kiaccos, obyuaronuxcs mo AOOIT OO0
(BapuaHT 7).

JlanHas mporpamMma MpeanoiaraeT MHANBUIyanbHoe o0ydeHue aeteii ¢ OB3
(BapuauT 7).

Bapuant 7 mnpenmomaraer, 4YTro ydamuiics mojydaeT oOpa3oBaHHE,
MOJHOCTBED  COOTBETCTBYIOLIEE IO HWTOTOBBIM JIOCTHKEHUSIM K  MOMEHTY
3aBepieHus 00y4deHus: 00pa30BaHUI0 OOYYAIOIINXCS, HE UMEIONIUX OTPaHUYCHHMA
10 BO3MOXHOCTSIM 30POBBSI.



COIEPKAHUE OBYYEHUA

Peanu3anust aHHOM MporpaMMbl B TpoIiecce o0ydeHwus mo3BoJuT ooydaromumcs ¢ 3[1P ycBouTh Kiro4eBbIe
XUMHUYECKME KOMIETEHIIMU U MOHATH POJIb U 3HAUCHUE XUMHUHU CPEI APYTUX HAYK O MPHUPOJE. 3HAYUMOCTh
mpenMera JUisi Pa3BUTHS JKU3HEHHOW KOMIIETCHIIMU OOYYAIOIIUXCS 3aKJIFOYaeTCsi B YCBOCHUHM OCHOBBI
XUMHYECKUX 3HAHUN, HEOOXOAMMBIX JUISl TIOBCETHEBHOW >KM3HM, HABBIKOB 3JIOPOBOTO M 0OE30MMACHOTO IS
YeJI0BeKa U OKPYXKAroIel ero cpeasl 00pasa )Ku3H; (POPMUPOBAHUH YKOJIOTHUECKON KYIIBTYPHI.

OnnafeHre yu4eOHBIM IPEAMETOM «XHUMHUS MPEICTABISET ONMPEACIICHHYIO TPYAHOCTD JUIsl OOYJaromuXcs ¢
3IIP. D10 CBSI3aHO € OCOOEHHOCTSMHU MBICIUTENBHON JIEATENbHOCTH, MNEPUOJUUYECKUMU KOJeOaHUsIMU
BHUMaHHsA, MalbiM OOBEMOM TaMsTH, HEIOCTaTOYHOCThIO OOIIEro 3amaca 3HaHUH, [OHMWKEHHBIM
MO03HABATEIBHBIM HHTEPECOM M HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSI.

[Ipy m3ydyeHun XUMUU HEOOXOMMO OCYIIECTBJISATh B3aUMOJIEHCTBUE Ha MOJMCEHCOPHOU ocHOBe. Ocoboe
BHUMAaHHUE CIIeJyeT YAEIUTh (OPMHUPOBAHHUIO BU3yaJIbHOIO KaHajla BOCHPUATHS. BO3MOXKHO BbIAEICHHE
OT/AETHHBIX YPOKOB Ha PEIICHHE 33/1a4 B CBSI3U CO CJIOKHOCTBHIO aHaIM3a TekcTa oOydarontumucs c 3I1P.
Teopernueckuit MaTepual pPEeKOMEH/IYeTCsl H3ydaTh B TMPOIEcCe MNPAKTHUECKOH  JIeSITEIbHOCTH.
OpFaHI/I‘ICCKOC €IUHCTBO HpaKTH‘IGCKOﬁ ¥ MBICTATEIBHOMN ACATCIBbHOCTH O6yanOHIHXC$[ Ha YpOKax XUMHU
CHOCOOCTBYIOT NMPOYHOMY U OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XUMUYECKMX 3HaHUU U ymeHuil. Ocoboe
BHUMAHHEC IMPU U3YYCHHUHN XUMHU YACTIACTCA U3YUCHUIO «CKBO3HBIX) TIOHATHH H q)OpMI/IpOBaHI/IIO HaBBbIKa
CTPYKTYpUpPOBAaHUS MaTepHaa.

OCHOBHOI1 LeJIBI0 U3yYeHHUS! Yy4EOHOTro npeaMera «XUMHUsD» SBIseTcsl OPMUPOBAHUE XUMUYECKUX 3HAHUM,
HEOOXOUMBIX JJIsl OCO3HaHMsI OOY4YaIOUIUMHUCS XUMHUYECKOW KapTHHbI Mupa. OnpeleneHHbli o00beM
XUMUYECKUX 3HAHUN HEOOXOAMM Kak IJIsi MOBCETHEBHOM JKU3HU, TaK U AJIS IESATEIbHOCTH BO BCEX 007acCTAX
HayKH, HAPOJIHOTO XO34HCTBA, B TOM UHCIIE HE CBA3aHHBIX C XUMHUEH HENOCPEACTBEHHO.

Jlist oOyuarommxcst ¢ 3I1P, Tak ke, kKak ¥ 11 HOPMAaTUBHO PAa3BUBAIOIIMXCS CBEPCTHUKOB, OCBAMBAIOIITUX
OCHOBHYIO 00pa30BaTeIbHYIO IPOrpamMMy, TOMUHHUPYIOIIEee 3HaYeHHE MPUOOPETAIOT TaKUe LeJIH, KaK:
(dbopMHUpOBaHHE WHTEIJIEKTYalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K COTPYTHHYECTBY, CaMOCTOSITEILHOMY
MPUHATHIO PEHICHU, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSM KU3HU;



HaITpaBJICHHOCTDb

o0y4eHHsT Ha CHCTEMAaTHM4YeCKOE MPHOOLICHHE YyYalmIuxcs K

CaMOCTOSATEIbHOM NO3HABATEILHOMN ACATCIIbHOCTH, HAYYHBIM W IPAKTUYCCKHUM MCTOJaM

MO3HAHUS, (POPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

o0lecrieuenne

YCIOBHM,  CIIOCOOCTBYIOIIMX  IPUOOPETEHUIO
00yJaronmMucs OIbITa pa3HOOOpa3HO

JACATCIBHOCTH, IIO3HAHUA M CaMOIIO3HAHHA, KIHOUYCBBIX HABBIKOB (KJ'IIO‘-ICBI)IX

KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIIbHOC 3HAUCHUEC MJIA PA3JIMYHbIX BU0B

NESITeILHOCTH; (OPMUPOBAHUE YMEHHI OOBSICHITH U OIICHUBATH SIBIICHUS

OKpYyXaromero Mmupa Ha OCHOBaHHMHU3HAHUN U OIIbITa, IMOJIYYCHHBIX IIPU U3YUCHUHN

XUMHUH,

(dhopmupoBaHHe y 00yUJarOIUXCs TYMAHUCTHIECKUX OTHOIICHHIA, TOHUMAHUS IIEHHOCTH

XUMUYECKUX 3HAHUU IS BBIPAOOTKH SKOJOTUYECKH IEIeCO00pa3HOTO TOBEACHUS B

OBITY U TPYAOBOH JESITEILHOCTH B LIETSX COXPAHEHMSI CBOETO 370POBbs U OKpYXKarolien

MIPUPOHOM CpEJIbI;

pa3BUTHE MOTUBAIUH K 00YIEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCTIUTAHHIO

Ha OCHOBEC YCBOCHHA 06HI€‘I€HOB€LIGCKI/IX HGHHOCTeﬁ, FOTOBHOCTU K OCO3HAaHHOMY

BBIOOPY IPOdUIIS ¥ HAMIPABIEHHOCTH JaJIbHENUIIEro 00y4eHus

Baxneilmmmu 3agayaMu Kypca XUMHUH SIBIISTFOTCSA

(dhopmupoBanue MepBOHAYAIIbHBIX CUCTEMAaTHU3UPOBAHHBIX
Mpe/ICTaBICHU O BellecTBaX, MX MPEBPALICHUSIX U MPAKTHUYECKOM
MPUMEHEHHUH; OBJIa/ICHHE MOHATHUIHBIM annapaToM U CUMBOJUYECKUM
S3BIKOM XUMMUU;

0CO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON HAyKu Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, XUMUYECKUX MpPEeBpaLICHUI
HEOPraHMYECKUX U OPraHWYecKHX BEIIECTB KaK OCHOBBI MHOTHX
SIBJICHUH JKUBOW M HE)KUBOU MPHUPOBI; YIIIYOJICHHE MPEACTaBICHUN O
MaTepuaIbHOM €IUHCTBE MUPA;

OBJIaJICHUE OCHOBAMHM XHMHYECKOHW TIpPaMOTHOCTU: CHOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTHBHO OLIGHUBATh >KU3HEHHBIC CHUTYallHH,
CBSA3aHHbIE C XHMHEH, HaBbIKaMHU O€30IaCHOro OOpalieHusl C
BEIIECTBAMH, HCIIOJIb3YEMbIMH B TOBCEIHEBHOM >KHU3HH, YMEHHEM
aHAJIM3UPOBATH U TUIAHUPOBATH FKOJIOTHUECKU O€30TacHOe TIOBEICHHE
B L[EJISIX COXPAHEHUS 3I0POBbS U OKPYXKAIOIICH Cpebl;
(dbopMHpoBaHHE YMEHUN YyCTaHABIMBATh CBS3U MEXKIY pealbHO
HAOMIOJaeMbIMU ~ XMMUYECKUMHU  SIBICHUSAMH M IPOLIecCaMu,
NPOUCXOSIIUMHA B MUKPOMHUPE, OOBSICHITh MPUYHMHBI MHOTOOOpa3ust
BEIIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa U CTPOCHMS, a TaKXKe
3aBHCHUMOCTb IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

npruoOpeTeHue OMbITa UCMOIb30BaHUS PA3IUYHBIX METOI0B U3YUEHUS
BEIIECTB, HAOMIOACHUS 3a HX NPEBpallleHUsSMHU IpU TPOBEJCHUU
HECJIOKHBIX ~ XMMUYECKUX OSKCIHEPUMEHTOB C  HCIOJIb30BAHUEM
1a00paTOPHOTO 000PYIOBAHUS U IPUOOPOB;

(opMupoBaHHMEe TPEACTABICHUH O 3HAUYEHUM XMMUYECKOH HAayKH WU
pELIEHNH COBPEMEHHBIX HKOJIOTHYECKUX MpoOsieM, B TOM 4YHUCIE B
MPEJOTBPAIEHNH TEXHOTEHHBIX M SKOJIOTUYECKUX KaTacTpod.



OCOOEHHOCTH TCUXUYECKOTO pas3Butusi oOywaromuxcs c¢ 3IIP  oOycrnoBiauBaroT
JONOJIHUTEIbHbIC ~ KOPPEKUUOHHBIC  3a7a4d  y4eOHOTrOo  mpeamera  «XuUMUs»,
HaITpaBJICHHBIC Ha Pa3BUTUC MBICIIUTEIbHON M pequoi/'I JACATCIBHOCTH, ITIOBBIIICHUC
MO3HaBaTEIbHOM AKTUBHOCTH, CO31aHUC YCHOBI/If/’I JJI1 OCMBICJIICHHOI'O BbIIIOJIHCHUA
y4eOHOH paboTHI.

OOydeHne y4eOHOMY TIpeaMETy «XHUMHS» HEOOXOJAMMO CTPOUTh HA CO3JaHUU
ONTUMAJIBHBIX YCIOBUHM JUIsl YCBOEHHUS MPOTPaMMHOIO MaTepuana o0ydarollUMHCS C
3I1P. bonbpmioe BHUMaHWE AODKHO OBITH YAENEHO OTOOpYy y4eOHOro Mmarepuana B
COOTBETCTBUU C MPUHLMUIIOM JOCTYITHOCTH IPH COXpaHEHUHU 0O0I1ero 6a30BOro ypoBHS.
OH JOJDKEH MO COJAEPKAaHUI0 U 00beMy ObITh aAaNTHPOBAHHBIM I 00YYarOIIUXCS C
3IIP B cooTBeTCTBUM C WX OCOOBIMU OOpa3zoBaTeIbHBIMU TOTpeOHOCTsIMU. Cremyer
o0JerynTh OBIIaJieHUE MarepuasioM ooOydatormumucs ¢ 3IIP  mocpeactBom ero
JETAIbHOTO OOBSCHEHUS C CUCTEMAaTUYECKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKH B
MPUMEHEHUH 3HAHUW C WCIOJH30BAHHEM MPHUEMOB AJITOPUTMH3ALNUNA U BU3YAIbHBIX
orop, 00yueHus: CTPYKTYpHPOBaHHUIO MaTepuaa.

bonbiioe 3HaueHne Ui NOJHOLEHHOTO YCBOEHHS yUeOHOTr0 MaTepuasia UMeeT oropa Ha
MEXIpPEIMETHBIE CBSI3W BOINPOCOB, U3y4aeMbIX B JaHHOM Kypce, C TaKUMU
yueOHBIMU TpenMeTaMu Kak «['eorpadus»,

«Duzuka», «buonorusy. [lo3Bonsist paccMaTpuBaTh OJUH U TOT K€ yU4E€OHBIN MaTepuai ¢
pasHbBIX TOYEK 3pEHUs, MEXKIPEAMETHbIE CBSI3U CHOCOOCTBYIOT €ro JIydlleMy
OCMBICIIEHHIO, 00Jiee MPOYHOMY 3aKPEIUICHUIO TOIYYEHHBIX 3HAHUN M MPAKTUYECKUX
ymeHuil.. Heo0XoauMo MOCTOSHHO CIEAUTH 3a MPAaBUIBHOCTBIO PEe4EeBOT0 O(GOPMIICHUS
BbICKa3bIBaHul oOydaroruxcs ¢ 3I1P.

B cBsa3u ¢ 0COOCHHOCTSMHM TIOBEIEHUS M JeATeNbHOCTH oOydaromuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOJIUM CTPOXKAUIIHMK  KOHTPOJIb
coOJI0/ICHUS TTPABHJI TEXHUKU O€30TIaCHOCTH TPH MPOBEICHUHU JTab0PaTOPHBIX padoOT B
XUMHYECKOM KaOUHETE.

Buasr nestenpHoCcTH 00yuarontuxcs ¢ 311P, oOycimoBieHHbIE 0COOBIMH
00pa3zoBaTeIbHBIMU MOTPEOHOCTAMHU U 00ECIICUNBAIOIINE OCMBICIEHHOE OCBOCHUE
coJiep>KaHUU OOPa30BAHMS 110 MPEAMETY « XUMUS)

Copepxanue BHAOB JaesTenbHOCTH oOydaromuxcs ¢ 3[IP wa ypokax xumuu

ompenesieTcss UX OCOOBIMU 00pa30BaTeIbHBIMH MOTPEOHOCTSAMHU. [loMHMO MIMPOKO
ucnosb3yembix B OOIl OOO o6mux s Bcex oOyyaroluxcs BUAOB AEATEIbHOCTH
ClieqyeT YCWIHTh BHJBI JESATENbHOCTH, CHeuu(uyHble s JaHHOW KaTeropuu
oOyuaronuxcs, 00ecrneynBaroIie OCMBICICHHOE OCBOCHHME COJEp:KaHUs 0Opa3oBaHUs
M0 MpPeIMEeTy: YCUJIIEHUE NPEeIMETHO-NPAKTHYECKOW JEeATEIbHOCTH C aKTHUBU3ALHMEH
CEHCOPHBIX CHUCTEM; YEPEIOBAHUE BUJOB JEATEILHOCTH, 3aJ€HCTBYIOIIUX pa3IUYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuala ¢ OOpoi Ha aIropuT™;

«TIOIIArOBOCTb» B U3YYEHHH MaTepHalla; UCIOJb30BAHNUE JIOTIOJIHUTEIbHON BU3yaIbHOU
onopsl (TIaHbl, 0Opa3lbl, CXeMbl, MAOIOHBI, OMOpHbIE TaOHIbl).Jlns pa3BUTHS Yy
oOyyaromuxcst ¢ 3[IP ymeHus nenath BBIBOJBI, (GOPMHUPOBAHUS IPAMOTHOTO PEUEBOTO
BBICKa3bIBAHUS HEO0X0IMMO UCIIOJIb30BAThH OTIOPHBIE ClIoBa U Kiuie. Oco0oe BHUMaHUE



yIeIUTh OOYYEHHUIO CTPYKTYPUPOBAHMIO MaTepHalia: COCTaBJICHUIO PUCYHOUYHBIX W
BepOAIbHBIX CXEM, COCTABJICHUIO TaOJUWI[, COCTaBJICHUIO KJIACCU(PHUKAIHUU C
0003HAYEHHBIMHA OCHOBAHUSIMHU JJIsL KJIaCCHq)HKaHHH M HAIIOJIHCHUIO UX IMPUMCPAMH U
ap.

st oOyuaromuxcs ¢ 3[1P cyniecTBeHHBIMU SIBISIFOTCSL PHEMBI paObOTHI € JIEKCHYECKUM
MarepuaioMm 1o npeamery. [IpoBoauTcs cnennanbHas padoTa o BBEACHUIO B aKTUBHBIN
CIIOBaph O0OYYaOLIMXCSI COOTBETCTBYIOIIEW TEpMHMHOJOTUHU. M3ydyaemble TEepMHUHbI
BBOJSTCS Ha MOJIMCEHCOPHON OCHOBE, 00s13aTeNIbHA BU3YalIbHASI TTOIJICPIKKA, aITOPHUTMBI
paboTHI ¢ ompeAeTeHUEM, OTIOPHBIC CXEMBI JIJIS aKTyaTH3aI[ii TePMUHOJIOTHH.

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipeamer xumun. Pons XuMum B J)KU3HU 4YeslOBeKa. XUMHUS B CHUCTEME HayK.
Tena u BemecTtBa. PU3NMYECKHME CBOWCTBA BEIIECTB. ArpPEraTHOE€ COCTOSHHUE
BemecTB. [loHsTHE O MeTOMaX MO3HAHUSA B XMUMHUHU. UHMCTHIC BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKUE dIeMeHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckast popmyiia. BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAsE aTOMHasi Macca. OTHOCUTEbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 10J1s1 XUMUYECKOTO AJIEMEHTA B COEIUHEHHH.

KomnuectBo BemecTBa. Moinb. MonsipHas macca. B3anmocBsi3p KOJIUYECTBA,
Macchl U 4HCIIa CTPYKTYPHBIX €IMHHUIl BemecTtBa. Pacu€tel mo dopmynam
XUMHYECKUX COSIUHECHUM.

@u3nuecKue U XMMHUYECKHUE SIBJIICHUS. XUMHUUYECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs MacChl BEHIECTB. XUMHUYeckue ypaBHeHus. Krnaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3J€MEHT U MpPOCTOe
BemecTBO. HaxoxmeHue kuciaopoma B Tpupoae, (PU3MYECKne W XUMHYECKUE
cBoiictBa (peakuuu ropenwus). Oxcunbl. [lpumenenue xucnopoga. CrocoOsl
MOJIYYCHHsI KUCJopoAa B JabOpaTopuu W MPOMBIIUICHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — atoTponHas MoAUGUKAIIHS KUCIOPOIa.

TermoBoit 3P heKT XUMUYECKON peaKIuu, TEPMOXUMHUYECKHUE YpaBHECHWS,
9K30- M DJHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHUue
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenue Bogopoaa B Ipupose,
du3nUecKre U XUMHUYECKUE CBOICTBA, MPUMEHEHUE, CIOCOOBI OTyYeHUs. KUCIoTh
U COJIN.

MosnsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.



duznueckue CcBOMCTBA BOAbL. Boma Kkak pacTBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BEIIECTBA B pacTBOpPE. XUMUYECKUE CBOMCTBA BOAbl. OCHOBaHUA.
Ponb pacTBOpOB B mpupojie U B KHU3HU 4esnoBeka. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeauHenuil. Oxcuanl. Kiaccuduxanus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIC, KHCJIOTHbIE, aMmdoTepHble) W
HecosneoOpaszyronue. Homenknatypa okcugoB. Du3nmdeckue U XUMUYECKHUE
cBoicTBa OKCUO0B. [loyueHune okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHuii. PU3MYECKHME M XHMHUYECKHE CBOMCTBA
ocHoBaHui. [losryyeHrne oCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa comneil. @u3znueckne U XUMUYECKUE CBOWCTBA COJIEH.
[Tonydenue comen.

I'enetnueckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCMHEHUM.

IMepuonuuyeckuin 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAs CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIHT

[lepBbie TOMBITKH KIACCH(MUKAIMKM XUMUYECKUX dyeMeHTOoB. [lonsTue o
IPYIINaxX CXOIHBIX DJIEMEHTOB (ILEJIOYHBbIE W IIEJOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
U TUPOKCUJIBIL.

[Tepnonnueckuit 3akoH. [lepruoanyeckas cucTreMa XUMHUYECKUX 3JIEMEHTOB /.
N. Menneneesa. Koporkonepuoanas u juimHHOTIEproiHas popmbl [leproanaeckoit
cucrembl xumudeckux ssemeHtoB [[. WM. Menneneesa. Ilepuonsl u rpynmimsl.
PU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIBI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oronbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB NEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 ero nosnoxxenuro B [lepuonnueckoi cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl pajJhuyca aTOMOB XUMHUUYECKUX AJIIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYINaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuognueckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld H
rpaXkJaHUH.



Xumunueckass cBsizb. KoBaneHTHast (MOJisipHAss U HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XUMUUECKUX 3JIEeMEHTOB. loHHAas CBS3b.

Crenenp  okucneHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponiecchl okucaeHus U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Meosicnpeomemmnoie ceazu

Peanuzanus MeXnpeaMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: MaTepusi, aTOM, JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKJTUJ, U30TOIIbI,
PaANMOAaKTUBHOCTh, MOJIEKYJA, JJEKTPUUYECKUN 3apsijl, BEIIECTBO, TEJIO0, OOBEM,
arperaTHo€ COCTOSIHME BEIIEeCTBa, Ta3, (HU3WYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, ITAHETHI, 3BE3/bI, COMHIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPabl, TOPHbIE OPOJIbI, TTOJIE3HbIE
UCKOIIa€MbI€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMUYECKHUX AJIEMEHTOB NIEPBBIX TPEX MEPUOIOB, KAJIHS, KAIbIUSA U UX COETUHEHU
B COOTBETCTBHM C TMOJOXEHUEM »3JeMeHTOB B Ilepuoguyeckoil cucreme u
CTPOECHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMUYECKON PEIIETKU U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUM, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanysa XuMu4eckux peakiui o pa3indyHbIM IPU3HAKaM (110 YUCTy
M COCTaBy YYacCTBYIOIIMX B PEAKIHUH BEIMIECTB, MO TEIIOBOMY 3(deKTy, o
M3MEHEHUIO CTETIEHEN OKHCIIEHUS XMMHUYECKUX DJIEMEHTOB, 1O 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitTue o ckopoctu xumuyeckoil peakiuu. Ilonstue o0 0OpaTUMBIX U
HEOOpATUMBIX XUMUYECKUX peakiusix. [IoHsTHE 0O rOMOTeHHBIX M TeTepOTreHHBIX



peakuusax. [lonarue o karamusze. IloHATHE 0O XUMHUUECKOM paBHOBECHHU. DAKTOPBHI,
BIIMAIOIIAE HA CKOPOCTb XUMHUYECKOW PEAKUMU U IIOJIOKEHUE XUMHYECKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHON ~ pEaKIUH. CocraBienue  ypaBHEHMI

OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMAd €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON AUCCONUALIUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, anvoHbl. MexaHU3M JUCCOIMAIIMM BEIIECTB C PA3IUYHBIMU BHUJIAMHU
xumuueckoi cBszu. Crenenn auccoruanuu. CUiabHbIE U C1adble dJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PeaKIUii HOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHBbIE HMOHHBIC YypaBHEHHsS peakiuuii. CBOWMCTBa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPECTABICHUN 00 ANEKTPOIUTHUECKON TUCCOIHALINH.
KauectBenHnbie peakiinu Ha UOHBL. [TOHSITHE O TUIPOIN3E COJCH.

HeMmeTaqibl 4 MX coeTMHEHUS

OO6mast xapaktepucTuka TraloreHoB. (OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoTeHOB. XMMUYECKHUE CBOMCTBA HA IIPUMEPE XJIopa (B3auMOICHCTBHE
C MeTaJUlaMH, HeMeTajUlaMH, Iesoyamu). XiiopoBomopon. ConsiHasg KHCIIOTa,
XUMUYECKHE CBOMCTBa, MOJy4YeHHE, npuMeHeHue. [leiictBue ximopa U
XJIOPOBOJIOPO/JAa Ha OPraHU3M 4eoBeKa. BaxkxHelmme XIopuabl U UX HaX0KICHUE B
IpUPOE.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U Cephbl. AJTOTPONHBIE MOAU(PUKAIIMKA KUCTOPOAa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdeckue u
XUMUYEeCKHe cBOoMcTBa. OKCHIABI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas xkucnota, Gpu3nuecKue U XUMHIECKHE CBOMCTBA (00IIMe KaK MPEeACTaBUTEIS
KJlacca KUCJIOT W crnenupuieckue). XUMHUUECKHE PEaKInH, JIeKAIIUe B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMYy4YEeHUs CEepHOM KHUCHOThl. [IprimeHeHue cepHoOM
KucioThl. CONMM CEepHOW KHUCIOTHI, KAadeCTBEHHAs peakius Ha Cylbdar-uoH.
Haxoxxnenne cepbl m €€ cOeIMHEHUN B TpUPOJie. XUMHYECKOE 3arpsA3HECHUE
OKpY’)Karomen cpeabl COCIUHEHHUSIMU Ccepbl (KUCJIOTHBIC IOXIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHUs. A30T, pacHpOCTPaHEHHE B MPUPOIE,
dusznueckre u XMMUYECKHe CBoCcTBa. KpyroBopoT a3zoTa B mpupoae. AMMHAK, €ro
du3nYecKue U XMMHUYECKUE CBOMCTBA, MoyueHue u npuMmeHenue. Coiau aMMOHUS,
ux (pu3nyecKre U XMMHYECKHUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakuus Ha



MOHBl aMMOHMS. A30THasg KHCIIOTa, €€ MOJIyueHHe, (PU3UUYECKUE M XUMHUYECKUE
cBoiicTBa (0OIIME KaK TMPENCTaBUTENsl Kilacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YAOOPEHUH.
XHUMHUECKOE 3arpsA3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUAMHU a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO31yxa, Mo4YBbl U BoAoEMOB). dochop, amnoTporHbie
Moaudukauuu gocdopa, puznyeckue u xumuueckue corctra. Oxcup dochopa
(V) u dochopras xuciora, Gpu3MUecKUe U XMUMUYECKHE CBOMCTBA, MOJYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIBHBIX yI0OPEHU.

O6mas xapakrtepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENIEHN OKUCIICHUS. YTIIepOoI, AJTIOTPONHbIE MOIU(DUKAIUH,
pacnpocTpaHeHue B Npupoje, PU3nYecKue U XUMUYECKUEe CBOMCTBA. AJcopOuusi.
Kpyrosopor yrinepona B mnpupone. Okcuabl yriepoja, ux (uU3MYecKue u
XUMHYECKUE CBOMCTBA, JEHCTBME HA JKUBbIE OpraHU3Mbl, IOJyYCHHE U
HNPUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHbIC ¢ okcuaoM yriaepona (1V),
rUrnoTe3a Ta00aqbHOTO MOTEIUICHUS KiuMaTa, MapHUKOBBIM 3(¢ekT. YroibHas
Kuciaora U e€ coiu, uX (U3MYECKHe U XMUMHYECKHUE CBOICTBA, MOJy4YeHUE U
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIBCKOM XO3SIICTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHHIX
yriaepoza (MeTaH, 3TaH, STUIEH, alleTHIIeH, dTaHOJ, TJIMIEPUH, YKCYCHas KUCIIO0Ta).
[IpupongHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
OPOAYKThl UX TepepadoTku (O€H3MH), UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJii B KHM3HM 4YeJNOBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHECHUM.

Kpemuuii, ero ¢musnyeckue W XHMHUYECKHE CBOWMCTBA, TMOJYyYCHHE U
npuMmeHeHune. CoenHeHnus KpeMHus B ripupoe. OO1ue npeacTaBaeHus: 00 OKCUe
kpemaus (IV) u kpemaueBoii kuciaoTe. CHUIMKATHI, UX HCIOJIB30BaHKHE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeilne CTpOWUTENbHBIE MaTepualbl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobOimempl 6€30macHOrO  MCIOJIB30BAaHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B IOBCEAHEBHOM KU3HU.

MeTa/lsIbl M MIX COEINHEHHSA

OO0mas XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux isiemeHToB J[. WM.
MenneneeBa u ctpoeHus: atoMoB. CTpoeHne MeTaioB. MeTtamnyeckas CBA3b U
METaNINYEeCKass  KPUCTAINIMYECKass  pelmeTKa.  DJIIEKTPOXUMHYECKHH  psij
HarnpsbkeHut metamioB. Ou3nueckue U XMMHUYECKUE CBOMCTBA MeTaiioB. O0mue
crocoObl MostydeHus: MeTasioB. IloHsATHE O KOPpO3UM METAIJIOB, OCHOBHBIE



crocoOBbl 3alTUTHI X OT Koppo3uu. CiiaBsl (CTalb, YyT'yH, TIOPATIOMUHUM, OpOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTambl: nojoxeHue B llepuoanyeckoil cucteMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B IMPUPOJE.
dusnyueckne U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUabl U
TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB U HUX
COCIMHECHUM.

IllenoyHO3eMENBHBIE METAJUIBI MArHMM W KalbLIMKW: TOJOXXCHHE B
Ilepnonnueckon cucreme xuMmuueckux aneMeHToB 1. 1. Menaeneesa, ctpoeHue ux
aTOMOB, HaxXOXJeHue B npupojae. Ouznueckre 1 XMMUYECKUE CBOMCTBA MarHUsl U
Kanblus. BaxkHeue coeIMHEHUS KaJIbIHS (OKCU, TUIPOKCHU, coJin). JKECTKOCTD
BOJIbI U CTIOCOOBI €€ yCTpaHEHHS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoOE€HHE aTOMa, HAXOXJIE€HUE B mnpuponac. Puszndeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX DJIIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaXoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBLI U conu kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

XuMHA U OKPYXKAKIIAA Cpeaa

BemectBa u Marepuanbl B NMOBCEIHEBHOW >KM3HM uelloBeka. bezomacHoe
UCITOJIb30BaHKUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. IlepBas momorns npu
XUMHUYECKHX 0KOTax U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHUE OKpY’Kalolleil cpenbl (mpeaesbHas I0MycTUMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Pogb XuMuu B pelieHur dKOJIOTHUECKUX
poOJIeM.

Mexcnpeomemmunie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MpPU U3YYEHUH XUMUHU B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHATHM, TaK W TOHITUM, SBJISIOIINXCS CUCTEMHBIMHU JJISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIUs, TMEePUOJUIHOCTh, HaOIIOACHHE,
JKCIIEPUMEHT, MOJECIUPOBAHHUE, H3MEPEHUE, MOJEIb, SBICHUE, ITAPHUKOBBIN
a3 peKT, TEXHOIOTHS, MaTCPHUAITBI.

®dusuKa: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaIHOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUI 3apsg, MIPOBOJHUKHU,
MOJIYNIPOBOJAHUKH, JUANEKTPUKH, (POTOAIEMEHT, BEUIECTBO, TEIO, OO0BEM,



arperaTHOe COCTOSIHUE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAJUINYECKAs]
pemérka, CruiaBbl, (U3MUECKHE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOEe
IPOCTPAHCTBO, IUTaHETHI, 3BE3/b1, CoHIIE.
buonorusi: ¢ortocunres, npixaHue, Omocdepa, SKOCUCTEMA, MHHEPAJIbHBIC
ya00peHwsi, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbBIC BEIECTRA.
['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlUUh U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTU BJIAAETh JOCTOBEPHOW MHGpOpMAaIMeEil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIBHBIX 3a/1ay, BBIMOJIHEHHUH XUMUYECKHX HKCIIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHHUSI TOCIEACTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY Il TIOHMMAaHUSI CYIIIHOCTH HAYYHOW KAapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE NIl OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SBIICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATEIBbHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HH,

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIODKCHHUS 00pa30oBaHus C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrMYeCKOro BOCIIMTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pEILICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, IS TOBBIICHHS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpEeIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBJICHHUIO Yy4eOHOMN
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIAEISATH UX XapaKTepHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATh M XapaKTEpHU30BATh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, YMEHHWE HaOMI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH W HUHTEPHPETUPOBATH HHPOPMAIHUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(POpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
ApyruMH popMaMu rpauku U UX KOMOMHALUSAMY;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JieJaTh MPE3CHTALHNIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  JIEATEIBHOCTH  NPH  PEIICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U APYTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOI'O pe3yJibTaTa 3asBJICHHON LEIU, YMEHUE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCS HAay4yHbI€ 3HAaHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKas PEaKIus, KiIacCU(PUKAIUS PEeaKiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CB3b, MOJIIPHAS W HETMOJSApHAs KOBAJICHTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUU IO
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX MmojoxkeHus B [lepmoamueckoid cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpynna (A-rpynma)» u «mnobdouHast noarpymnmna (b-rpymnmna)», Maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij AApa, 0011Iee YUCIIO SJIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XMMHUYECKMX IPEBpPALCHUIN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE OIEPALIUH MBICTUTEIBHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, W3MEpEHHe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIbI0 MHIUKATOPOB (JJaKMYC, (peHOIPTaIenH, METUIOPAHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTWOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIMH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSTH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX MIPEBPAILICHU;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTPeNIeIEHHOMY KJIACCy COCIMHEHUW 1o (QopMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0SIM), OOBACHSITH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIUX B PEAKIUHU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKy BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKON MOCYI0H 1 JTa0OpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKIAFOIINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

PUMEHSITH OCHOBHBIE OIEpaIlii MBICTUTEIBHON AESTENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHHE IPUUMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOICIMPOBAHKE, SKCTICPUMEHT (PEaJIbHBIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI

Paznen 1. HepBOHa‘laﬂbele XUMHUYECCKHEC TTIOHATUSA

XuMus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 1 bu6mmoteka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa

19 BemectBa 1 xuMugeckue 4 bu6moreka [IOK
peakuuu https://m.edso00.ru/7f41837¢

Hroro mo pazgeny 5

Pa3znen 2. BaxkHeiiue npeacraBuTe n

HCOPraHU4€CKUX BECIICCTB

Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 2
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopon. [lonsitue o 5 bubnuoreka [JOK
KHCIIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
53 Bopna. PactBopsr. [Tonsitue 06 5 bu6mmoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 5 bubmuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Wroro no pazgeny 8

Pazpnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC 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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 5 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKHCIIUTEIBHO- 2 bubamorexa [OK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJILHBIC PEAKITHH
Htoro no paznen 4 Bubmrorexa LIOK
pasiey https://m.edso0.ru/7f41837c
OBIIEE KOJJMYECTBO YACOB I1O 17

[TPOTPAMME



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

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne n/m P Konrpoiasbubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpenue u yriay6ienrne 3HaHUN 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 5 bubnuoreka [IOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. 5 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 5
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XapaKTepUCTHKAa XUMHUUYECKHUX 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 1 bubmmorexa [TOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Utoro mo pazneny 5



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO0111e cBoiicTBa METAIIIOB 2 bubmorexa LIOK
' m . https://m.edsoo.ru/7f41a636
3.2 B i X COCIUHCHUS 2 bubmorexa HOK
' AKHCHIIHE MCTAJUIBL 1 1 A https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemiectBa u MaTepuaibl B )KU3HU YEJIOBEKA 1 bubmmorexa [TOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 17
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