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INOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO oOmiero oOpa3oBaHHs (YTIyOJIEHHBIH
YPOBEHb) COCTaBJEHA Ha OCHOBE TPeOOBAaHUMU K Pe3ysbTaTaM OCBOEHHUS OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPEICTABIECHHBIX
B ®I'OC 00O, ¢ yuerom denepanbHOl paboueid MporpaMmMbl BOCITUTAHUS.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/1aHUU pabouell mporpaMMebI 10 y4eOHOMY MpEeIMETY.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIelW CTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W pPa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeaMeTa, OnpeessieT 00s13aTeIbHOe IPEIMETHOE COIEPKaHne, €r0 CTPYKTYpY MO
pazmenam M TE€MaM, pacOpeleseHue IO  KJaccaM, PEKOMEHAYEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XUMHH C yYETOM  MEXKNPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBfI3€il, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTell oOywaromuxcsi. B mporpamme Mo XUMHM — YUUTHIBAIOTCA
BO3MOKHOCTH y4eOHOTO MpeAMeTa B peaau3aiuy TpeOOBaHWUU K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOydYeHUS U B
(GOpMUPOBaHUM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIbHON  NIEATEIHbHOCTH
00yUaroIIerocs Mo OCBOSHUIO y4eOHOT'O COJIEPKAHUS.

WN3yyenue XuMHM Ha YpPOBHE OCHOBHOTO 00miero o0Opa3oBaHUs
OPUEHTHUPOBAHO HA OOIIEKYIBTYPHYIO MTOATOTOBKY, HEOOXOIUMYIO JIJIsl BEIPAOOTKU
MHUPOBO33PEHYECKUX OPHUEHTHUPOB, PA3BUTHUS MHTEJUIEKTYaIbHBIX CIIOCOOHOCTEN U
MHTEPECOB O00ydYaloluXcs, Ha MPOAOHKEHHUE OOy4YeHUsi Ha YpPOBHE CPEIHEro
o011ero oOpa3oBaHus.

3HaHWE XWMHH CIYXUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
00y4aroIerocs, ero mpeacTaBiICHU O MaTepuaibHOM EIMHCTBE MHPA, BAXKHYIO
pOJIb UTPaAOT POPMUPYEMBIE XUMHUEH MPEICTABICHHS O MPEBPAIICHUSIX SHEPTUU U
BEIIECTB B MPHUPOJAE, O MYTAX pPEUICHUs TIJIOOAIbHBIX MPOOJIEM YCTOWYHUBOIO
pPa3BUTHSl 4YEJIOBEUECTBA — CBHIPbEBOW, HSHEPreTUYECKOW, IPOIOBOJIBCTBEHHOM
npo6JieM, IpoOIEeMbl SKOJIOTHUECKON 0€30M1acHOCTH, TIPOOIEM 3IPaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHpOBaHUS ~ KyJbTYphl  JIMYHOCTH  OOydaromuxcs, HX o0meidl wu
(GyHKIMOHATIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
0o0y4JalmuXxcsi, HAaBBIKOB HX CaMOCTOSITENIbHOM  y4eOHOW  JesTeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;



3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
MIPEACTABIICHUA O €IUHCTBE MPHUPOILI U YETIOBEKA, SBISETCS KIIOUEBBIM ITAllOM B
(dbopMHpPOBAaHNUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaOIIUXCS;

crnocoOcTByeT (OPMHUPOBAHUIO ILIEHHOCTHOTO OTHOUIEHUS! K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMUECKOE
o0Opa3zoBaHue 00yUJaIOIIUXCS.

JlanHble HampaBieHUs B OOyYEHWH XMMHUHU OOECIIEUMBAIOTCS CHEIHM(PUKOIM
coliepaHusl TpPeIMETa, KOTOPbIA SBISETCA MEJAaroTMYecKd aJanTHPOBAHHBIM
OTPaKEHUEM ONPEIETICHHOTO 3Tara pPa3BUTUSL XUMUU.

YrinyOnéHHbI KypC XUMUHU OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTHPOBAH
Ha OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbI NIEPBOHAYAILHBIX MMOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XWMHUHU, OCHOBOIOJIATAIONIUX MPEACTABICHUN O0IIed XUMHUHN U
OTJIETbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUHU.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa kK e€¢ m3ydeHuto. CoqepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakun. O0Ge 3THU CUCTEMBI OPTAaHW30BAHBI MO MPHUHIUITY TOCIEIOBATEIHHOTO
Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Teprnonnueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XHMHUYECKOU CBSI3H;

MPEACTABICHUI 00 SNEKTPOIUTUYECKON AUCCOLMAIIMY BEIIECTB B paCTBOPAX;

0 XMMUYECKOW KMHETHKE U TePMOJUHAMUKE.

B OCHOBY TeopeTHMYeCKMX 3HAaHUU TMOJOKEHbl SMIMPUYECKU MOJYyUYECHHbIE
dakTtel. TeopeTnyeckue 3HAHUST PA3BUBAIOTCSA MOCIIEIOBATEIHLHO OT OJHOTO YPOBHS
K Jpyromy u oOecrneyuBaloT OOy4YalomUMCS BO3MOXHOCTh OOBACHATH U
IPOTHO3UPOBATh CBOMCTBA, CTPOEHUE M OO0JACTH MPAKTUYECKOTO MPUMEHEHUS
U3Y4YaeMbIX BEILECTB.

OcBoeHue coaepKaHWs MPOTPAMMBI IO XHUMHH  MPOUCXOAHUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHEe U3YUYEHHBIX YUYEOHBIX TMPEIMETOB:
OKpY’Kalomuii Mup, Ouosorus, (u3MKa, MaremMaThka, reorpadwusi, TEXHOJOTHS,
UCTOPHUS.

[Iporpamma OCHOBHOrO 00IIero oOpa3oBaHUA MO XUMHH (yTIIyOJIEHHBIM
YPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHeHHE (YHIAMEHTAILHOTO XapakTepa
oOpaszoBanms, crnermuUK y4eOHOTO TIpeAMeTa W OOEeCIeYEHUE YCIEITHOTO
oOy4yeHHsT Ha CcleIyloleM YpoBHE oOpa3oBaHus. B mporpamme no xumuu
peanu3yeTcsl pa3BUBAIOUas U MPAKTUYECKas HAMPABIECHHOCTh OOYUYEHHS XUMHH,
maddepennpanuss  00ydeHHs,  BKJIOUammas — NpodUIbHYIO  MOATOTOBKY



oOydJalmuxcsi U MOCIEAYIOIIee CaMOONpeaeTeHne B BbIOOpEe HampaBlIeHUs
oOydeHus B mpo(UIbHBIX KJIaccax.

YrnyOonéHHoe uW3ydeHHE XHMHH  CIIOCOOCTBYET  pealM3alud  3ajad
1po(heCCHOHATIBHOM OPUEHTALMU U HAIIPABJIEHO HA NPEJOCTABIECHUE BO3MOKHOCTH
KaKIOMYy OOy4aroulemMycs HpOSBUTh CBOM MHTEJUIEKTYyalbHbIE M TBOPUYECKHE
CIIOCOOHOCTH TPU HW3YYEHHWHM Y4eOHOro TmpeaMeTa, HeoOXoaumble s
IpOAODKEHUs 00pa30BaHus U lajdbHEHIIEH TPy I0BOM NeATEIbHOCTH.

ITporpaMMa 1o xumuu (yriayOn€HHbBII ypOBEHb) IpeJHA3HAuYeHA JUIs
UCIIOJIb30BaHUsI B O0Opa30BaTENbHBIX OPraHMU3alMsIX, PEaIU3yIOIIUX MPOTrpaMMbl
nuddepentiupoBanHoro (yriyoyJ€HHOro, NpPOQPUILHOTO) H3YyYEHHUS OTIACIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUS.

OObpazoBatenbHble (YHKIUU XUMHH, U3y4aeMOW Ha YTIIyOJIEHHOM YPOBHE,
peannsyroTcs B npouecce GOpMUPOBAHUS 3HAHUM OCHOB XMMHMUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 E€CTECTBO3HAHMSI, 00JaCTU MPAKTUYECKON JESITENbHOCTH
YelloBeKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3ajada ydeOHOro
npeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUI — BasKHEUIITNX
($akTOB, MOHATUH, 3AKOHOB U TEOPETUUECKUX MOJIOKEHUN, JOCTYIHBIX 0000IIeHNI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B TPHUOOIIEHWH K HAYYHBIM
METOJaM TIO3HAHMSI TIPU M3YYEHUU BEIIECTB U XUMHUYECKHUX PEaKLHi,
(GOopMUPOBAHNUN U PA3BUTUU TMO3HABATENILHBIX YMEHHUI U CIIOCOOOB NE€ATEIHHOCTH
U HMX TPUMEHEHUH B Yy4eOHO-NIO3HABATEIBHOW M Yy4eOHO-HCCIIEI0BATEIbCKON
JeSITEIbHOCTH, OCBOCHHHM TPaBHJ OE€30MacHOTO OOpalleHHsl C BElIeCTBAaMHU B
MOBCEIHEBHOM KU3HU.

[{enu u3yyeHUs: XUMHUU OTPaXKaroT HAIPaBJIEHHOCTb 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHE JIUYHOCTH, GOPMUPOBAHUE €€ UHTEIUIEKTA U OOIIeH KyJIbTYpHI.

N3ydeHne XMMHUM HaIIPaBJICHO HA JOCTHKEHUE CIEAYIOIIUX LIETICH:

(OpMHUPOBAHNME HHTEIJIEKTyaJbHO PpPAa3BUTOW  JMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM a/1alTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

dbopMupOBaHHE  CHUCTEMbl XMMHUYECKMX  3HAHUHW KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KApTUHBI MHUpPA, KaK OCHOBBI ISl TOHUMAHUSI XUMHYECKON
CTOPOHBI SIBJICHUN OKPYKaIOIIEro MUpa, OCBOCHHE SA3bIKA HAYKU;

npuoOIeHne OOy4YaroIUXCsl K CaMOCTOATEIbHOW I103HABATEIbHOW U
UCCIIEIOBATENIbCKOM  JESTeNbHOCTH, K  HAyYHbIM  METOAAaM  TO3HAHMUA,
(dbopMUpOBaHKE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K U3YUCHUIO XUMUHU;

¢opMupoBaHue  o0meld  (QyHKIMOHAIBHOM W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpYXaroIlero MHUpa, WUCIOJIb3Ys 3HAHHUS U OMNbIT, MOJYYEHHBIE NPU H3yYEHUU



XUMHH, TPUMEHSTh WX TPU PEUICHHMH MpoOJeM B MOBCEAHEBHOM >XHU3HH U
TPYAOBOU JIESITENBHOCTH;

pa3BuTHE Yy OOydaloluXcs HWHTEpeca K HU3YYCHHIO XUMHH U cdepam
NEeATEIbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHBallMd K OCO3HaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HAIPABICHHOCTH JaJIbHEHUILIEro 00yUYeHus;

OCO3HAHMUE LIEHHOCTU XWMHYECKUX 3HAHWW B JKM3HU YEJIOBEKA, IMOBBILIEHUE
YPOBHSL DKOJOTMYECKOM KyJbTYpbl, HENPUATHE IEUCTBUN, NPUHOCALIUMX BPEX
OKPYKaroUIEH CPENE U 3I0POBBIO JIIOJIEH;

npuoOpeTeHre 00YyUYaIOIIUMHKCS OMbITAa CAMOIMO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMH ), HEOOXOAUMBIX JJI PA3TUYHBIX BUIOB €SI TEIILHOCTH.

Ha yrnyGnénnoe m3ydenuwe ydeOHOTO mpeameTra «Xumus» oTBomutcs 102
yaca B 8 kJj1accax (3 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYa/IbHbIE XUMHYECKHE IOHATHSA

XuMHs — BayKHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKON JIeATeTbHOCTH YenoBeka. [Ipenmer xumun. Ponb xumun
B KM3HU YenoBeka. Kpatkue cBeseHuss 00 KICTOPUU BO3HUKHOBEHMS U Pa3BUTHS XMMHUU. XUMHUS B CUCTEME HayK. Tena u
BellecTBa. PU3NUECKHE U XUMUYECKHE CBOMCTBA BELIECTB. ATperaTHbIe COCTOSIHUA BellecTB. [[OHATHE O TEOPETUUECKUX U
OMIIMPUYECKUX METOAAX IO3HAHUs B €CTECTBEHHBIX Haykax. lIpeacraBineHns 0 HaydyHOM ITO3HAHMM HA SMIIMPUYECKOM
ypOBHE: HaOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJICIMPOBaHKe, BbiunciaeHue. [IpeacrapneHus o HaydHOM MO3HAHUU Ha
TEOPETUYECKOM YPOBHE: Hay4YHbIe (PaKThl, MpobieMa, TUI0Te3a, TEOPHsl, 3aKOH.

SA3bIk XxuMuU. CTOYHUKY XUMUYECKOU UH(POPMAITUH.

[TonsiTue 0 meromax paboTHl ¢ XUMUYECKUMU BemiecTBamMu. OO0py0BaHNUE MIKOIBHOW XMMHYECKON T1abopaTopHu.
[IpaBuna 6e30macHOro 0OpaIIeHUs ¢ BENMECTBAMH U JTAOOPATOPHBIM 000PYI0BaHUEM.

Yuctele BemecTBa U cMecu. [Ipuponnbie cMecu: Bo3ayX, MPUPOAHBIN ra3, He(PTh, MIPUPOAHBIE BOIbI, TOPHBIE TTOPOIbI
U MuHepaubl. [[oHsTHE 0 TOMOT€HHBIX U reTeporeHHbIX cMecsx. CrocoObl pa3aenenus cMeceil. OuncTKa BeIIecTB.

BemectBa M XxuMuyeckue peakiuu. ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHUYECKHUX
anemMeHToB. [IpocTeie M CloXHBIE BemecTBa. MeTamnel U HeEMeTaulbl. BenecTtsa MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO
CTPOCHHUS.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX DJJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.
OmnpeneneHrue BaJIGHTHOCTH AJIEMEHTOB MO (opMmysiaMm OWHApPHBIX COEAMHEHUN U cocTaBieHue (OopMys OMHAPHBIX
COEAMHEHUI IO BAJIEHTHOCTH 3JeMEHTOB. OTHOcHTeNnbHAas aroMHas Mmacca. OTHOCHUTENbHAs MOJIEKYJISIpHAass Macca.
MaccoBast 10511 XUMUYECKOTO 3JeMEHTa B coenuHeHur. Haxoxaenue mpocteiimel ¢GopMyIibl BEIIECTBA MO MAacCOBBIM
JIOJISIM DJIEMEHTOB.

KomnuectBo BeniectBa. Mosb. MonsipHas macca. B3anmocBsA3p KOJIMUECTBA, MAacChl U YHCIA CTPYKTYPHBIX €IUHULL
BelecTBa. Pacyersl mo ¢opMmynam XUMUYECKMX COequHEeHUW. MonsipHas macca cMecu BenlecTB. MonbHas J10Jis
XMMHYECKOT0 AJIEMEHTa B coenHeHnn. Haxoxaenne npocteiimieii (opMyibl BEIIeCTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.



du3nyeckrue U XUMHUYECKUE SBJIICHHUS. XUMHUYECKas peaKius W €€ MPU3HAKU. Y CIOBUS MPOTEKAHUS XUMHUYECKHX
peakuuii. 3aKOH COXPAaHEHHMs MacChbl BELIECTB. ATOMHO-MOJIEKyJsipHas Teopus. JKu3zHb U gestenbHocth M.B.
JlomoHOCOBa. XUMHYECKUE ypaBHEHHUS. THUIBI XMMHUYECKUX pPEaKUuil (COCAMHEHUs, Pa3liOKEHHUs, 3aMEIICHUs, OOMeHa).
PacueTsl 10 XMMMYECKUM YPaBHEHUSIM.

OKCHEpUMEHTAIbHOE U3yUEHUE BEIIECTB U ABJICHUH. 3HAKOMCTBO C XMMHUYECKOW MOCYJOM, ¢ IpaBUjaMu pabOTHI B
nabopartopur U npuemMamu oOpallleHus: ¢ JabopaTOopHBIM 000pyaoBaHueM. M3yueHnue u onucanue (QpU3NYECKHX CBONCTB
00pa310B HEOPraHMYECKUX BEIIECTB — METAIJIOB U HemeTayuioB. Habmiogenue ¢usnueckux (IJIaBleHHE BOCKA, TasHUE
Jb/la, pacTUpaHUE caxapa B CTYIIKE, KUIECHUE W KOHAEHCALMsS BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHUE
MEJIHOM TPOBOJIOKHM, B3aUMOJICMCTBHE COABI WM Meja C COJSHOW KHCJIOTOM) siBieHui. O3HaKOMJICHHE C OOpaslamMu
BELIECTB KOJIM4ecTBOM 1 Moib. HaGmroneHue u onvcaHue NpU3HAKOB MPOTEKAHMSI XMMHUYECKHMX peaklui (pasiiokeHue
caxapa, B3aUMOJIEHCTBUE CEPHOM KUCIOTHI C XJOPHAOM Oapusi, MOdyueHue M pasnokenue ruapokcuna meau (II) mpu
HarpeBaHuu, B3auMoielicTBUe xeine3a ¢ pactBopoM coiu meau (11). M3yuenune cnioco0oB pazaeneHus cmeceit (¢ moOMOUIbIO
MarHuTa, (UIbTpOBaHUE, BbIAPUBAHUE, IUCTWIUIALMS, XpoMmarorpadus), MpoBeIECHUE OYUCTKU TOBAPEHHOW COJIU.
HabGnrogenue u onvcanye OnbITOB, WUTIOCTPUPYIOIINX 3aKOH COXPAHEHUS! MACChI.

BakHelue npeacTaBUuTe I HEOPraHNYECKHX BELECTB

[IpencraBnennst o razax. Bosmyx — cmech razoB. CoctaB Bo3mayxa. 3akoH ABoraapo. MomspHbi 00BEM Ta30B.
OTHOCUTENbHAS MUIOTHOCTh Ta3oB. OmnpeneneHue OTHOCUTEILHONM MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA IO
U3BECTHOM OTHOCUTENBHON INOTHOCTU. OOBEMHBIE OTHOLIEHMSI Fa30B IPYU XUMHUECKUX PEAKLIHIX.

Kucnopon — snemeHT M mpocTtoe BemecTBo. HaxoxaeHue kuciopoaa B HpUPOAE, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBA (peakiuu ropeHus u okucieHus). [Ipoueccel okucienus B xuBou npupoje. Okcuasl. [IpuMenenne kuciopoaa.
Crioco0b!I mosty4yeHus Kuciaopoja B naboparopun u npomsiiiuieHHOCTH. [oHsTHE 0 Katanuzarope. KpyroBopoT kucinopoaa
B npupoje. O30H — ajoTponHass Moaudukanus kuciopoaa. O30HOBBIN CIIOH, €ro 3HAUEHHE JJI KUBBIX OPraHU3MOB.
Pa3pynienue 030HOBOrO €11041.

TemnoBoil 3(p¢eKkT XMMUYECKON peaKIUH, TEPMOXUMUYECKUE YPABHEHMsI, 3K30- U DHIOTEPMHUUYECKHE PEAKIIMH.
Tomnuso. Mcnonb30Banue yriisi U MeTaHa B KA4€CTBE TOIUIMBA. 3arpsa3HeHue Bo3ayxa. [lonarue o mapHukoBoM s dekre.

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxxienue Boopoaa B Npupoae, Gu3ndecKue 1 XMuMUIECKUE CBOMCTBA,
IpUMEHEHNE, crnocoObl nonyyenus. [lonsaTre o kucnorax u coisax. Mcnosip30Banne BOAOPOJa B KAUECTBE TOIIMBA.



Bopna. ®usnueckue cBoiicTtBa Boabl. Bona kak pactsopurens. PactBopsl. HacklleHHbIE 1 HEHACBIIIEHHBIE PACTBOPHI.
PactBopumocTs BemiecTB B Boje. PakToOphl, BAUSIONIME HA PACTBOPUMOCTD TBEPBIX U ra3000pa3HbIX BemecTB. CrocoObl
BBIPDAXEHUs KOHLEHTPALMM PAacTBOPOB: MAacCOBas JOJs PAaCTBOPEHHOIO BEIECTBA, MOJSpHAs KOHUEHTpauus. Pomb
pPacTBOPOB B IPUPOJIE U B KU3HU YEIIOBEKA.

Xumunyeckue cBoiictBa BoAbl. [lonste 06 ocHoBanusx. Ilonstue 06 uHaukaropax. KpyroBopor Boasl B PUPOJE.
3arpsi3HeHHe NPUPOIHbIX BOJA. OXpaHa M OYHCTKA NPUPOIHBIX BOJI.

Knaccudukanus meopranmuecknx coequnennid. Oxcuapl. Kimaccudukanms oKCHA0B: cojieoOpa3yroire (OCHOBHEIE,
KHUCJIOTHBIE, aM(pOTEpHBIE) U HecoseoOpasyromue. MexyHaponHas HOMEHKIaTypa OKCUAOB. TpuBHanbHBIE HAa3BaHUS
OKcU0B. PU3NYECKUE U XAPAKTEPHbIE XMMHYECKHE CBOWCTBA OKCUAOB (B3aUMOJECHCTBUE C BOJOHM, C KUCIOTaMU U
OCHOBaHUSIMH, C IpyrUMH okcujgamu). [lonyyeHne okcuaos.

[TonsiTue O THIPOKCHIAX — OCHOBAHMSIX M KHCIOpoAacoaepxkamux Kuciorax. Kucnorsl. Knaccudukanus Kucior.
MexayHaponHass HOMEHKJIATypa W TPHUBHUAJIBHBIE HA3BaHMUS KHUCIOT. PU3MYECKHME U XMUMUYECKHE CBOMCTBA KHCIJIOT
(B3auMOJIEHiCTBUE C METaUIaMH, C OKCHJIAMU METAJIJIOB, OCHOBAaHUSAMHU U coisiMu). Psan axktuBHoctn MeramuioB H.H.
bekerosa. [lonydenne kucnor. Kuciaorsl B npupoze, NPUMEHEHNE BAKHEUIINX KUCIIOT.

OcnoBanusg. Knaccugukanys OCHOBaHHI: IIETOYU U HEPACTBOPUMbIE OCHOBaHHWA. MexXayHapoaHas HOMEHKIaTypa
ocHOBaHMM. TpuBHanbHble Ha3BaHUA OcHOBaHuil. Illemoum, ux cBOMCTBa (B3aMMOJAEHCTBUE C KUCIOTHBIMH OKCHIAMH,
KHUCJIOTaMU U COJISIMH) U CTIOCOOBI MoyuyeHus. HepacTBoprMble OCHOBaHUS, UX CBOWCTBA (B3aMMOJEHCTBHE C KUCIOTAMH)
U crocoObl noayuyeHus. AM@orepHocTs. [lonaTne 00 am(poTepHBIX I'MApoKcHAax (Ha IpUMepe TMIPOKCHIOB IIMHKA U
AJIFOMMHMS): XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCJIOTAMM U IIEJI0YaMU) U MTOJIyYEHHUE.

Conu (cpenHue, KUCIble, OCHOBHBIE, BOWHBIE). MexXIyHapoaHas HOMEHKJIaTypa cojieil. TpuBHalbHbIE Ha3BaHUS
conert. Pusznueckue U XxapakTepHbIE XMMUYECKUE CBOMCTBA HA IpUMEpe cpeaHux conen. I[lomydenue coen.

['eneTnyeckas CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCITUHECHMM.

OKCIEPUMEHTAIBHOE N3YUYEHUE BEIECTB U SIBJICHUM:

KOJIMYECTBEHHOE OIIPENIEIICHNE CONEPKAHUA KHCIOPOJa B BO3yX€E;

noJiyueHue, cooOnupanue, pacro3HaBaHUE U U3yUYeHHE CBOMCTB KUCIOPO/a;

HAOJI0/IEHNE B3aUMO/ICHCTBHUS BEUIECTB C KHCIOPOAOM U YCIOBUN BO3ZHUKHOBEHUS U MPEKPAIICHUS TOPCHHUS;

03HAaKOMJIEHHE C 00pa3liaMM OKCUIOB U ONMCAHNE UX CBOMCTB;



noJiyueHue, coonpanue, pacrio3HaBaHUE U U3YYEHHE CBOMCTB BOJIOpOAa (TOpeHue);

B3auMo/ielicTBIE Bogopoaa ¢ okcusioM menu (II);

UCCIIEIOBaHNE 0COOEHHOCTEN PaCTBOPEHHUS BELIECTB C PA3IMYHON paCTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C OIIPEAEICHHON MaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEILIECTBA,

IIPUTOTOBJICHUE PACTBOPOB C OIIPEAEICHHON MOJIIPHON KOHIICHTPALlMEe paCTBOPEHHOIO BEILIECTBA,

B3aUMOJIEUCTBHUE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLIEM);

ONpeeIeHUE paCTBOPOB KUCIIOT U HIENOYEN C MOMOIIbIO HHAUKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTAHUYECKUX BELLECTB PA3JINYHBIX KJIACCOB;

u3ydyeHue B3aumonencTBus okcuna menu (II) ¢ pacTBopoM cepHOW KHCIOTBL, KUCIOT € METaulaMH, peakuui
HEUTpAJIN3ALNH;

NOJIyYEeHHE HEPACTBOPUMBIX OCHOBaHUH, BBITECHEHHE OJHOI0 METAJLIa APYTHM U3 pacTBOpa COJIU;

B3aMMOJIEUCTBUE TMIPOKCUAA LIMHKA C pACTBOPAMU KHUCJIOT U ILEI0YEH;

pelIeHre SKCIIEPUMEHTANBHBIX 3aa4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COCIUHEHUI.

IHepuoanueckuii 3akoH U [lepuoanyeckas cucrema xumuueckux 3jeMenToB I. U. MenaeseeBa

Crpoennie aTOMOB. XUMHYECKasl CBSA3b. OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

[TepBbie MONMBITKY KIACCUPUKALNN XUMHUECKUX 371eMeHTOB. [loHsTHE O rpynmnax (cemMeicTBax) CXOAHBIX AIEMEHTOB:
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX MeTallJIaX, TaloreHaxX, MHEPTHBIX (0JaropoHbIX) ra3ax. DJIEMEHThl, KOTOpble 00pa3yoT
amM(pOTepHbIE OKCUJIBI U TUAPOKCHUJIBI.

Ilepuonnuecknii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuoanueckas cucreMa XMMHAYECKHUX 3J1€MEHTOB /1.
N. Menneneea. KopotkomnepuogHas u IiauHHONEpHoAHas ¢GopMmbl Tabmuubl «lleprogumueckas cucreMa XUMHUYECKHUX
anemeHToB /I. 1. Menneneesay». Ileproasl u rpymisl (A- u b-rpymrsr).

Crpoenue atomoB. CoctaB aToMHbIX szaep. M3otombl. PannoakTUBHOCTB. DJEKTPOHBI. DJIEKTPOHHAs OpOUTAIIb.
OHepreTuyeckue YpoBHM M MOJYPOBHM aroMma: s-, p-, d-opOuTanu. DJIEKTPOHHbIE KOH(PUIYypalUd U 3JIEKTPOHHO-
rpaguyeckue (opMyisibl aToMOB. DU3MUECKHI CMBICI IMOPSJIKOBOIO HOMEpa, HOMEepa Mepuojia W IpyHIbl AJIEMEHTA.
CTtpoeHue HJIEKTPOHHBIX O000JI0OUEK aToMOB NepBbIX 20 XuMmuueckux sieMmeHToB llepuoamueckoit cuctemsr [I. U.
Menpeneesa: pacnpeeieHrue 3JIeKTPOHOB M0 SHEPTETUYECKUM YPOBHSM, MOAYPOBHIM U opOuUTansiM. OU3NYECKUN CMBICIT
[Tepuoauueckoro 3akoHa.



3aKOHOMEPHOCTM M3MEHEHHUs paauyca arOMOB XHMHYECKUX 3JIEMEHTOB, METAUIMYECKHMX M HEMETAJUIMYECKUX
CBOWCTB II0 TpynnaM M nepuojamM. V3meHeHHe KUCIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUM XHMHWYECKHUX JJIEMEHTOB B
nepuoAax M rpymmax. XapakTepUCTUKAa XMMUYECKOro 3JIEMEHTa MO ero nojoxeuuto B Ilepmommueckon cucreme [l. U.
Menneneena.

3nauenue [lepuogudeckoro 3akoHa u lleprnoguyeckoll CUCTEMBI XMMHUYECKUX JJIEMEHTOB JUISl Pa3BUTUS HAYKH H
npaktuku. [. I. Mennenees — ydeHslil ¥ rpaxaaHuH.

ONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XUMHUYECKas CBA3b. BUIBI XMMHUYECKON CBSI3H: KOBAJIEHTHAs
HOJISIpHAsl CBSA3b, KOBAJICHTHAsl HEMOJIIpHAsl CBsI3b, MOHHAsl CBsI3b. MexaHM3Mbl 00Opa3oBaHHUs KOBAJIEHTHOW M MOHHOMN
CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE POpMYJIbl BelecTB. KaTMOHBI 1 aHUMOHBI.

Kpucrannnueckue u amop¢Hble BelecTBa. TUIbI KPUCTAUNIMYECKUX PEIIETOK: MOHHAs, aTOMHAs1, MOJIEKYJIIpHAs U UX
XapaKTEePUCTUKH.

Crenenp okucneHus. OrmnpenencHUe CTENEHEH OKUCICHHS aTOMOB B OHHApPHBIX cOeAUMHEHHSIX. OKUCIUTETHHO-
BOCCTAHOBUTENbHBIE peakuyu. [Iponeccel OKUCIEHUs U BOCCTaHOBIIEHNA. OKUCIUTENN U BoccTaHOBUTENN. COCTaBICHUE
YPaBHEHUI MPOCTHIX OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA M PacCTaHOBKA B HUX KOI(D(PUIMEHTOB METOI0M
3JIEKTPOHHOTO OaiaHca.

OKCHEpUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUI:

03HAKOMJIEHHE C 00pa3liaMu METaNIOB U HEMETaJJIOB;

MOJIEJIMPOBAHUE CTPOCHHUS MOJIEKYJI IIPU IOMOILY PUCYHKOB, MOJIENIEN, JJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII;

IPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLUIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUil (TOpeHHe, peakliuu
Pa3JIOKEHUSI, COCTUHECHUS ).

MexnpeaMeTHbie CBSA3H

Peanmu3anus MeXNnpeaMETHBIX CBS3€d IPU U3YYEHUU XMUMHM B 8 KJIAaCCE OCYIIECTBIISIETCS YEPE3 UCIOJIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITHH, IPUHSTHIX B OT/AEIbHBIX €CTECTBEHHBIX HayKax.

OO1ue ecTecTBEHHO-HAayuYHbIE MOHSTHA: SIBJIEHUE (IIPOLECC), HAy4yHbIH (pakT, TMIOTE3a, TEOPHsl, 3aKOH, aHAJM3,
CHHTE3, KJIacCu(UKaLMs, TEPUOINUYHOCTD, HA0IIOIEHNE, SKCIIEPUMEHT, MOACIMPOBAHNE, U3MEPEHHUE, MOJIEb.



®dwusznka: SBIEHUS MPUPOJLI, PU3NUECKHUE SBICHUS, BEIICCTBO, TEIO0, (PU3NYECKUE BEIMUMHBI, ¢IUHUAIIBI U3MEPCHHUS,
00BEM, Macca, arperaTHble COCTOSIHME BEIIeCTBa, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYJa, CTPOEHUE Ta3o0B,
KUIKOCTEH M TBEPIbIX (KPUCTATUTMUECKUX ) TN, AIEKTPUICCKUHN 3apsi/l, KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, horocuHTe3, MPOIIECChl 0OMEHA BEIIECTB.

['eorpadus: armocdepa, ruapochepa, MUHEpPaAIbl, TOPHBIE MOPOJBI, TOJE3HbIE HCKOMAaeMble, TOIUIMBO, BOIHBIE

pecypchl.
TexHosorus: TexHochepa, MPOU3BOJICTBO, XUMUIECCKHE TEXHOJIOTHH, ChIPbe, KOHCTPYKIITMOHHBIE MaTepHAITBI.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOITPAMMBI IO XMMHWU HA VYPOBHE OCHOBHOI'O
OBILIEI'O OFPA30BAHN (YIJIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O OOIIEro 0O0pa3oBaHUs JIOCTUTAIOTCS B X0J/ie OOydeHHUs
XUMUU B €IUMHCTBE y4eOHOM U BOCHUTATENBHOW JEATEIbHOCTH OO0pa3oBaTEIbHOM OpraHu3alud B COOTBETCTBUU C
TPaJAULIMOHHBIMUA POCCUICKUMU COLUOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE
OpaBWJIaMd U HOpPMamH MOBEACHUS M CHOCOOCTBYIOT MpOIIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHS U COLHAIU3ALUU
00ydJaronmxcsi.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIUMXCS PYKOBOACTBOBATHCS CHCTEMOW MO3UTHUBHBIX
LEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONBITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

MPOSIBJIEHUE LIEHHOCTHOTO OTHOLICHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HAYYHOMY M MCTOPUYECKOMY HACIIEIIHIO,
MOHMMAHUE 3HAYEHUS XUMHUYECKOW HAYKH U TEXHOJIOTMU B KU3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTUU SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUE O COLUAIBHBIX HOPMAaX M MpaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE, IPOSIBICHUE
KOMMYHUKATHBHOW KYJITYPHI B pa3HOOOPa3HOW COBMECTHOM eI TETbHOCTH;

CTpPEMJICHHE K B3aMMOIIOHUMAHHUIO M B3aHMOIIOMOIIIY B Ipoliecce y4eOHOU U BHEYUEOHOM AesTENbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEAEHUE U MOCTYIKM CBOMX TOBAPUILEH C MTO3UIIMU HPABCTBEHHBIX U IPABOBBIX HOPM
C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) popMupOBaAHUSA IEHHOCTH HAYYHOT O MO3HAHUSA:

MHPOBO33PEHYECKUE MPEICTABICHUSA O BEIIECTBE M XUMHUYECKOW PEaKIMU, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U HEOOXOAUMBIE JJIsl TOHUMAaHUS CYIIHOCTH HAYYHOU KapTHUHBI MUPA;



OCO3HaHHE IIEHHOCTH HAYYHOTO MO3HAHMS JUIsl PA3BUTHS KaXKIOTO YEJIOBEKa U MPOU3BOAUTEIBHBIX CHUJ O0IIECTBA B
L[EJIOM, POJIM U MECTa HayKu «XHUMHUsD» B CUCTEME HAYUYHBIX MPEICTABICHUN O 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJIHON U TEXHOJIOTMYECKOU CPELION;

Mo3HaBaTelbHas MOTUBALMS M MHTEpEeC K OOY4YeHHI0, TOTOBHOCTh M CIHOCOOHOCTh K CaMOpPa3BUTHUIO H
caM000pa30BaHUIO, K UCCIIEI0BATEIbCKON NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJIEHUS U YPOBHSA JalbHEHIIETo
oOyJeHus;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE ILIEHHOCTU >KWU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTaHOBKAa Ha 370pPOBBIM 00pa3
KU3HHU, OCO3HAHMUE MOCIEACTBUN M HENPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS aJKOrojsi, HAPKOTHUKOB, KypEeHHs),
HEOOXOAMMOCTU COOJIO/ICHUS TMpaBUil OE30MacHOCTU MpH OOpallleHMH C XUMUYECKMMU BEIIECTBAMH B YYEOHBIX H
YKU3HECHHBIX CUTYaLHsIX;

S) Tpy10BOr0 BOCIIMTAHMS:

dbopMHpOBaHHE IEHHOCTHOTO OTHOIIECHUS K TPYJIOBOM JIEATENbHOCTH KaK €CTECTBEHHOM MOTPEOHOCTU YesloBeKa U K
MCCJIeI0BATENHCKON JEATEIbHOCTH KaK BHICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOI1IECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K npodeccusiM HaydHOH cdepbl, 0CO3ZHaHNE
BO3MOXKHOCTH CaMOpeaIu3alliu B 3TOH cdepe;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

OCO3HaHUE HEOOXOIMMOCTH OTHOLIEHUS K MPUPOJIE KaK UICTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOpPETEHHE OMbITa IJIAHUPOBAHUS MOCTYIKOB M OLIEHKH HUX
BO3MOXKHBIX TOCIEACTBUM JI OKpYKarollel Cpelbl; OCO3HAHME TN00aJbHOrO XapakTepa AKOJIOTMYECKUX MpOoOIeM U
NyTe WX pEeUICHUs; CIOCOOHOCTh MPUMEHATHh 3HAHWA, IMOJIy4daeMble TPH HW3YYCHWH XWMHH, Ui PEIICHHs 3ajad,
CBSI3aHHBIX C OKPYKAIOILIEH CPEION; aKTUBHOE HENPUATUE IEMCTBUM, MPUHOCIIIUX BPE OKPYKAIOIIEN CPENE; OCO3ZHAHUE
CBOCH pOJIM KaK TpakJaHWHA U MOTPEOUTENS B YCJIOBHUSX B3aUMOCBSI3M MPHUPOJHOMN, TEXHOJOTHYECKOW M COIMATBHOMN
Cpeld; TOTOBHOCTh K YYACTHIO B IPAKTUYECKOU JESITENbHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI



MeTtanpeameTHbIe pe3ynbTaThl 00yUYalouXCsi, OCBOMBIIMX MPOTrpaMMy IO XUMUU OCHOBHOTO 00ILIEro 00pa30BaHuUs,
BKJIFOYAIOT:

YCBOEHUE MEXIAUCLUIUIMHAPHBIX (MEXIPEAMETHBIX) MOHATHNA, OTPAKAIOIIUX MaTEpPUAIbHOE E€JUHCTBO MUpA H
npoliecc Mo3HaHus (BEUIECTBO, CBOWCTBO, SHEPIUs, SIBJICHUE, HAYYHBIA (DAaKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHUE, U3MEPEHUE, UCCIIEIOBAHUE, DKCIIEPUMEHT U IPYTHUE);

OBJIaJICHNE YHUBEPCAIBbHBIMU YUYEOHBIMU ACUCTBUSIMH (I10O3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISITUBHBIMH),
BaXHBIMU JIJIs1 OBBIIIEHHSI 3((PEKTUBHOCTH OCBOEHUS COJIEpKaHus y4eOHOro mpeameTa, GoOpMUPOBAHUSA KOMIIETEHIIUH, a
TaK)Ke MPOEKTHO-UCCIIEOBATENBCKOM AESITEIbBHOCTH 00YyYarOUIMXCsl B Kypce XUMUU;

CIOCOOHOCTh MX UCIOIb30BaTh B y4eOHOM, MO3HABATEIHLHON U COLMATILHON MPaKTHUKE.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble Joruvyeckue 1eicTBUS:

YMEHUS KCMOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHUS MPU OCBOCHWH 3HAHHM: PACKPBIBATH CMBICI XUMHYECKUX
MOHATUM (BBIIEATH UX CYLIECTBEHHBIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMHU MOHATUSIMU); aHAJIM3UPOBATh,
CpaBHMBATh, 0000I1aTh, BLIOMpATh OCHOBAaHMS IS KJIacCU(PUKAIMU M CUCTEMATH3allMM XUMHUYECKUX BEIIECTB M
XUMHUYECKUX PpEaKIMi; yCTaHaBIMBaTh IPUYMHHO-CJICJACTBEHHbIC CBS3M MEXAYy OOBEKTaMU W3YUYCHHS; CTPOUTh
JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, JICAYKTHUBHBIC, MO aHAJOTWH); TMpejiaraTh KPUTEPUU WM BBISIBIATH OOIIUE
3aKOHOMEPHOCTH U IPOTHUBOPEUMS B MU3YYAa€MbIX MPOLECCAX W SIBJICHUSAX; NPOBOAUTH BBIBOABI U 3AKJIIOYCHUS;, YMEHUS
MPUMEHSTh B TIpollecCe€ MO3HAHMS TOHATUA (NpPEAMETHbIE UM METalpeIMETHbIC), CUMBOJUYECKUE (3HAKOBBIC) MOJICIH,
UCIIOJB3YEMbIE B XHUMHH, IPEoOpa3oBBIBATh MOJICNIbHBIC MPEACTABICHUS — XUMHYECKUM 3HAK (CHUMBOJI JJIEMEHTA),
XUMHUYecKas GpopMmysia U ypaBHECHUE XUMUUYECKON peakiMy — IMPHU PEIICHUH YYEOHBIX 3a7a4; C YYETOM 3THX MOJICJIbHBIX
MIPEJICTABJICHUIN XapaKTEePU30BaTh U3y4a€Mble XUMUUECKHE BEIIECTBA U XUMUYECKUE PEAKLINH.

ba3oBble uccieroBarebcKue JeMCTBUSA (METOAbI HAYYHOI'0 MIO3HAHUS BELIEeCTB U SBJICHUI):

YMEHUS MPUMEHATh METOAbl HAYYHOI'O MMO3HAHUS BEIIECTB U SIBIICHUN HA YMIHUPUYECKOM U TEOPETUUECKOM YPOBHSIX

B y4eOHOM Mo3HaBaTEIbHON M MIPOCKTHO-UCCIIEA0BATEIBLCKON eI TEIHbHOCTH;



YMEHHs MCIOJIBb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAaU€CTBE MHCTPYMEHTA MO3HAHUS U CAMOCTOSITEIBHO CTAaBUTH
BOMPOCHI; aHATM3UPOBATH (DAKTHI, BBISBISTH U (OPMYIUPOBATH MPOOIEMY, ONPEAEIATh LENb U 33Ja4d, COOTBETCTBYIOIINE
pelieHuto MpoOIeMbl; MpeaiaraTh ONUCATENbHYI0 WIH OOBSICHUTEIBHYIO TUIIOTE3Y U OCYIIECTBIIATH €€ MPOBEPKY; YMEHUS
IPOBOJIUTh HU3MEPEHUS HEOOXOAMMBIX MapaMeTpOB, BBIYMCICHUS, MOJCIMPOBAHUE, HAOIIOJIEHUS W HKCIEPUMEHTHI
(peanbHbIE M MBICIEHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATh PE3yJIbTaThl, POPMYIUPOBATH OOOOIICHUS M BBIBOJBI IO
pe3yJibTaTaM MPOBEACHHOTO OIbITA, UCCIIEI0BAHMS, COCTABIATH OTUET O MPOJEIaHHOM paboTe;

Pabora ¢ unopmanmeii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MH(OpMauK (HAyYHO-TOMYJISIpHAS IUTEpaTypa XUMHUUECKOTO
coJiepaHusl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa); aHanu3upoBaTh MHGOPMALIMIO U KPUTHYECKU OLICHUBATh €€
JIOCTOBEPHOCTh U HEMTPOTHUBOPEYUBOCTh, OTOMPATh U UHTEPIPETUPOBATH HH(POPMALINIO, 3HAYUMYIO JIJISl PEIICHHs yueOHOM
3aJa4M; YMEHHUS NPUMEHSITh Pa3jIMyHble METOAbl U (POPMYJIMPOBATH 3alpoChl MPH TMOUCKE M oTOOpe HH(pOpMaluH,
HEOOXOJUMOW [JIsl BBIMOJHEHUS YYEOHBIX 3a/lay; MCIOJb30BaTh MH(GOPMALMOHHO KOMMYHHKAaTUBHBIE TEXHOJIOTUU U
pa3inyHble TOMCKOBBIE CHCTEMbBI; CaMOCTOSATENbHO BBIOMpATh ONTHUMANbHYIO (OpMY TNpelcTaBleHUus HWHMOopManuu
(cxembl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JIpyrue (POpMbl); YMEHHUS HCIIOIb30BaTh HAYYHBIM SI3bIK B KAUECTBE
cpeacTBa paboThl ¢ XUMUYECKOW MH(OpMaLMel; TPUMEHATh MEXIPEAMETHbIE ((PU3HUecKre U MaTeMaTH4YeCKUe) 3HaKU U
CHUMBOJIbI, (OpMyJibl, abOpeBUATypbl, HOMEHKJIATYpy, HCIOJB30BaTh U MPEOOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE
CpEeICTBA HATJISAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJbHbIE YUeOHbIe NeiCTBHUA:

1) ymenus oOiieHus (MMCbMEHHOM M YCTHOM KOMMYHUKAITUN):

NPEACTABIATh TMOJYyUYECHHbIE PE3yJbTaThl IMO3HABATENILHOM JESTENbHOCTU B YCTHBIX M NHCBMEHHBIX TEKCTax;
nyOJIMYHO BBICTYNATh C MPE3CHTALUEH PEe3yJNbTaTOB BBIMOJHEHUS XUMHYECKOTO 3KCHEpHUMEHTa (MCCIeN0BaTeIbCKON
71a00paTOPHOI WM MPAKTHIECKON pabOThI, yUeOHOTr0 MPOEKTa); B X0/ AnUajora 1 (Wiu) JUCKYCCHH 33/aBaTh BOIIPOCHI 1O
oOcyxkmaemMoil TemMe U BBICKa3blBaThb UJIEH, (HOPMYJIUPOBaTH CBOU TNPEIJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MIPEIJIOKEHHOM 3a1a4H.

2) yMeHust y4eOHOTO COTPYAHUUYECTBA (TPYIIOBasi KOMMYHHUKALINS):



y4acTBOBaTh B TPYMIOBBIX (hOopMax paboThI: MIAHUPOBATH OPraHU3AIMI0 COBMECTHON pabOThI, ONMPEENIATh CBOIO
POJIb, pacIpenessaTh 3aaUu MEXK/IY YWICHAMH TPYIIIbI; BBIMOIHATH CBOIO YaCTh pabOThl, KOOPIUHUPOBATH CBOM JECUCTBUSA C
JNEHUCTBUSIMU JPYTUX YJICHOB KOMAHbl, OMPEAENATh KPUTEPUU MO OLEHKE KauecTBa BBHIMOJHEHHOW palOOTHI; peliaTh
BO3ZHHKAIOIIME MPOOJIEMbl HA OCHOBE yuyeTa OOIIMX MHTEPECOB M COTJIACOBAHMS TMO3UIIMHI, y4acTBOBaTh B OOCYKIEHUH,
o0MeHe MHEHUSIMHU, «MO3TOBOM IITYpPME» U IPYTUX POopMax B3aUMOJICHCTBHUSL.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA

OBnaneHue yHUBEPCATBHBIMU YUYEOHBIMU PETYISATHUBHBIMU JEHCTBUSMHU BKJIIOYACT Pa3BUTHE CaMOOPTaHU3AlIUU,
CaMOKOHTPOJISI, CAMOKOPPEKIIMH, B TOM YHUCIIE:

YMEHHUS pelllaTh y4yeOHbIE M MCCIENOBATENbCKUE 33J]a4l: CAMOCTOSITEIbHO BBIOMPATH CIOCOO pellieHUs yueOHOM
3aauyn (CpaBHUBATH HECKOJIbKO BAapUAHTOB pEIICHHUS, BHIOMpaTh HamOoJiee MOAXOMASIIMA C YYETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPUEB), MNIAHUPOBATH CBOIO PabOTy MpH PEIICHUH YUYEeOHON MM UCCIeI0BATENbCKON 3a/1a4l; HA OCHOBE
MOJIyYEHHBIX Pe3yJbTaToOB (OPMYIUPOBATh 000OIIEHUSI M BBIBOABI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB,;
aHAJIM3UPOBATh PE3YJITATBI: COOTHOCUTH CBOU JEHCTBUSA C IUIAHUPYEMBIMH PE3YJIbTATAMU, OCYILLECTBIIITH CAMOKOHTPOJIb
JEATEIbHOCTH; KOPPEKTUPOBATH CBOKO AEATEIBLHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS IMPOTPAMMBI MO XHUMHHM OCHOBHOTO OOIIEro oOpa3oBaHMsI Ha YIiayOJIEHHOM
ypOBHE UMEIOT 00Ilee CoJepKaTelbHOE AP0 C MPEIMETHBIMU pe3yibTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co00i1, YTO MO3BOJSET PEATU30BBIBATH YIIIyOJIEHHOE M3YYEHHE KaK B paMKax OTAEIbHBIX KJIACCOB, TaK U B paMKax
peanM3alMi MHAMBUAYAIbHBIX O00pa30BaTENIbHBIX TPAaGKTOPHUM, B TOM YHCJIE HCIOJIb3Ys CETEBOE B3aUMOJAECHUCTBHE
opranusanui. [1o 3aBepiieHny peain3annuy NporpaMMbl YIiIyOJIEHHOTO YPOBHS OOyYarOUIeCs] CMOTYT AETAJIbHEE OCBOUTh
MaTepual, OBIa/leTh paCUIMPEHHBIM KPYTOM MOHATUN U METOOB, PelIaTh 3a7auu 00j1ee BHICOKOTO YPOBHS CIOXKHOCTH.

[IpenMeTHbIE pe3yabTaThl BKIIOYAIOT: OCBOCHUE O0YUYaIOIUMUCS HAYYHBIX 3HAHHWM, YMEHUN U COCOOOB JEMCTBUIA,
cHeU(pUUECKUX JUIsl IPeAMETHONW 00s1acTi «XUMHUs»; OCHOBBI HAYYHOT'O MBIIIJIEHUS; BUBI IEATEIBHOCTH IO MOJIYUYEHHUIO



HOBOTO 3HAHMS, €r0 UHTEPIPETALNUU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUYHBIX YUEOHBIX U PEAIbHBIX KU3HEHHBIX
YCIIOBUSIX; 00€CTIEYNBAIOT BO3MOKHOCTh YCIIEIIHOTO 00y4eHHs Ha CIEAYIOIIEM YPOBHE 00pa30BaHuUs.

K xoniy oOyuenus ¢ 8 knacce y odyuaroierocst 0yayT chopMUpOBaHbI CIEAYIONINE MPEIMETHBIE PE3yJIbTaThl U3YUEHUS
XUMUU Ha YTIyOJIeHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHI: aTOM, MOJEKYJA, XUMHUUYECKUN AJIIEMEHT, METAJI, HEMETAILI,
IJIOTPONUS, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAS aTOMHAs M MOJEKYJSIpHas Macca, KOJMWYECTBO BEUIECTBA, MOJIb, MOJSpPHAas Macca, MaccoBas J0JId
XUMHUYECKOTO DJIEMEHTA B COCIMHEHUN, MOJISIPHBIA 00hEM, OTHOCUTEIIBHAS INIOTHOCTh Ta30B, OKCHUJI, KUCJIOTa, OCHOBAHUE,
coJib, amM(OTEepHbIA OKCHA, aM(OTEpHBIA TUIPOKCUZA, XUMHUYECKas peakuus, KilacCUPUKAIUS peakiuil: peakiuu
COCJIMHEHHUSI, PEAKIUU PaA3JIOKEHUs, PEaKUMU 3aMElICHUs, peakiuu OOMEHa, 3K30- U DHJIOTEPMHUYECKUE PEaKIIHH;
TEIJIOBOM 3(PGEKT peakiuu; SIpo aToMa, dJICKTPOHHBIA CIION aToma, aTOMHas OpOuTalb, paadyC aToMa, XUMHYECKas
CBsI3b, MOJISIPHAS W HENOJISIPHAs KOBAJEHTHAsl CBs3b, MOHHAS CBA3b, MOH, KAaTHOH, aHWUOH, PacTBOP, MACCOBAs JOJs
BelecTBa (IPOLIEHTHAs KOHIIEHTpalUMs) B  pacTBOpE, MOJSpHAas KOHUEHTpalMs BEUIECTBA B  PacTBOPE;
ANEKTPOOTPULIATENBHOCTb, CTEIEHb OKUCICHHS, OKHCIWUTEIN W BOCCTAHOBUTENM, OKHCICHHE W BOCCTAHOBIJICHHE,
OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, METO JIEKTPOHHOTO OanaHca;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUNA U MPUMEHSTh 3TU MOHATHS MPU ONMCAHUU BEILIECTB
Y VX IPEBpALICHUN;

UCITIOJIb30BAaTh XMMUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBIeHUsS (hOpMYJI BEIIECTB M YPABHEHU XUMUYECKUX PEAKIUH;

OMpENENATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHMSIX, CTENEHb OKHCIEHUS JJIEMEHTOB B
OMHAPHBIX COEIUWHEHUAX, NPUHAAJEHKHOCTh BEIIECTB K OIPEACIICHHOMY KJIacCy COEOUHEHUN Mo (opmyiaM, BUIBI
XUMHUUYECKOU CBSA3U (KOBAJICHTHON U MOHHOW) B HEOPTaHUYECKUX COEAUHEHUSIX;

PAaCKpbIBaTh CMBICI 3aKOHOB COXPAHEHMS MAacChl BEIECTB, IIOCTOSIHCTBA cocTasa, llepmoanmveckoro 3akona J[. U.
MeHneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOPHUH, 3aKOHA ABOTAJIpO U €ro CIEACTBUM, MPEACTABICHUNA O HAYYHBIX METOJAX
MIO3HAHUS, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAAX MCCIEN0BaHUS BEMIECTB U U3YUEHUSI XUMHUECKUX
pEeaKuunii;



JEMOHCTPUPOBATH TOHUMAHUE TIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT WX TIOJIOKECHHUS B
[Iepnoguyeckoi cucreme:

OTIMCHIBATh U XapaKTepu30BaTh TabmnuHyro (popmy I[lepuomnueckoit CHCTEMBbI XUMHUECKUX JIEMEHTOB: Pa3indaTh
MOHATUSI «TJaBHas moarpynmna (A-rpymnma)y U «mobounas noxarpynna (b-rpymma)y, «majable TMEpHOIbD» U «OOJbIITHE
IEPUOBIY;

COOTHOCUTH 0003HAUYCHHUS, KOTOpPhIE UMEIOTCs B Tabmuie «lleprogudeckas cucrema xummudeckux siaemeHToB 1. U.
MeHneneeBay, C YUCIOBBIMU XapaKTEPUCTHKAMUA CTPOSHHUSI aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB M 3aps sjpa, ooriee
YHCIIO AJICKTPOHOB M paclpeieNIeHUe UX MO AIEKTPOHHBIM CII0SIM);

OOBSCHATH CBsI3b TMOJIOXKEHHSI dJieMeHTa B llepwogudeckoil cucTeMe ¢ pachpelesieHHeM JIIEKTPOHOB IO
IHEPreTHUECKUM YPOBHSM, TIOYPOBHIM H OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOIOB;

KJ1acCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCTY B COCTABY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P (DEKTY);

XapaKkTepu30BaTh (OMUCHIBATh) (QU3MUYECKHE W XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB: KUCIOPOAA,
BOJIOPO/Ia, BOBI, OOIINE XMMHUYECKHE CBONCTBA OKCHIIOB, KUCJIOT, OCHOBAHHN U COJIEH, TEHETHUECKYIO CBS3h MEXKy HUMH,
MOATBEPIKIAst TPUMEPAMH MOJIEKYJISIPHBIX YPABHCHHUI COOTBETCTBYIONUX XUMUYECKUX PEAKITNN;

OTIMCHIBATh POJIb KHCIIOPOJIA, BOJOPOJA M BOJBI B MMPUPOTHBIX MPOIIECCAX, B JKUBBIX OPTAaHU3MAX, UX MPUMCHEHHE B
Pa3TUYHBIX OTPACIISX MPOMBIIIICHHOCTH, BO3MOXXHOE HCTIOIH30BAHIE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATH, W TMPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa M CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUHN B pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJTIO
XUMHUYECKOTO AJIEMEHTa B COCAUHEHWH, MACCOBYIO JIOJIO0 XMMHUYECKOTO JJIEMEHTa M0 (OopMyJie COSAUHEHHS, HAXOIUTh
npocTeiinyto GopMyITy BelecTBa o MacCOBBIM MIJIM MOJIBHBIM JOJISIM 3JIEMEHTOB, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MOJISIPHYIO KOHIIEHTPAIIUIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHHUSIM XUMUYECKOU PEaKITNH;

NPUMEHATh OCHOBHBIE OIEpAIlMd MBICIUTEIBHON ACSITENIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHUE, 000OIIeHHE,
CHUCTEMAaTHU3AINIO, KJIAaCCU(UKAINIO, BHISBICHUE MPUYWHHO-CIICICTBEHHBIX CBS3€H — JJII M3YUYCHHS CBOWMCTB BEIECTB H
XUMUYECKUX PEAKINi, €CTeCTBEHHO-HAyYHbIC METONbI TO3HAHWS — HAONIOACHUE, W3MEPEHHE, MOICIUPOBAHUE,
AKCTIIEPUMEHT (peanbHBIM U MBICJICHHBIN ) — JJIs1 OCBOCHUSI YYEOHOTO CO/ICpIKAHMUS;



pPacKphIBaTh CYIIHOCThH MPOIIECCOB OKHCIICHUS M BOCCTAHOBIICHUS, COCTABIISATh YPABHEHUS MPOCTHIX OKUCIUTEIHLHO-
BOCCTAHOBUTEIBHBIX peaKkuid (METOJOM AJIEKTPOHHOTO OanaHca);

yCTaHABJIMBATh CBS3U MEXIY PEaTbHO HAOII0IaeMBIMU XUMUYECKUMU SIBIICHUSMH W TIPOILIECCAMHM, TTPOUCXOISIITUMHE
B Makpo- U MHUKPOMHpE, OOBSICHATh MPUYUHBI MHOTOOOpAa3Hs BEIIECTB, COOTHOCUTh XMMHYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YU4EOHBIX MMPEIMETOB;

cobmoath mpaBuia Oe3omacHOW paboThl B j1abOpaTOpuUu TIPU  HCMIOJIB30BAHMHM XWMHUYECKOW TOCYIbl H
obopymoBaHus, a TakKe IMpaBuja OOpalIeHWs] C BEMIECTBAMH B COOTBETCTBHU C WHCTPYKIIUSMHU BBITIOJIHCHUS
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJIYYSHHIO M COOMpaHWIO0 Ta3000pa3HBIX BEIIeCTB (BOIOpOAa U
KHUCTIOPOJIa), TMPHUTOTOBICHUIO pPAaCTBOPOB C OMpPEISICHHOW MacCOBOM [0JIed pPacTBOPEHHOTO BEIIECTBA, PEUICHUIO
IKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «OCHOBHBIC KIJIACChl HEOPTAHUYECKUX COCTMHECHUI;

JEMOHCTPUPOBATH BJIAJICHHE OCHOBAMH XUMHYECKOW TPaMOTHOCTH, BKJIFOYAIOIIEH YMEHHUS 0€30MacHOTO O0paIieHus
C BENIECTBAMU, HCIIOJIh3YEMBIMU B TOBCETHEBHOW JKM3HU, a TaK)Ke 3HAHWE TPABWJI TOBEACHHUS B IEIAX COEPEKCHUS
3JI0POBbS U OKPYIKAIOIICH CPEJIbI.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U (ungposBbie)
KoHTpoJsbHbIE [MpakTHyeckne
n/n TeM MPOrpaMMbl Beero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsbl

Paszgea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS

Xumus — BaxkHas 001acTh
€CTECTBO3HAHUA U

1.1 . 6 2
MPAKTUYECKOU AEATETbHOCTH
yeJoBeKa
BemecTBa 1 XuMu4ueckue
1.2 20 1
peakuuu
Nroro no pazgeny 26

Pa3nes 2. BaskHelimne npeacTaBuTe/ Il HEOPraHMYECKUX BelleCTB

Bo3znyx. [lonsitue o razax.

2.1 15 1 1
Kucnopon. Oxcubt

)9 Bonopoa. Ilonsitue o kucinorax 6 1
U COJISIX

)3 Bopna. PactBopsr. [Tonsitue 06 13 1 1

OCHOBAHUAX

24 OCHOBHBIE KJIACCHI 15 | |

HEOPraHUYECKUX COCIMHEHUN

Nroro no pazgeny 49

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.




Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHBIE pPeaKkuuun

[Tepuonuueckuii 3aKOH 1
31 [Tepuonnueckas cucrema 15
XUMUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma
XuMHYECKas CBA3b.
3.2 OKuCIUTEIbHO- 12
BOCCTAHOBUTEIbHBIE PEAKIIUN
Hroro no pazgeny 27
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Nen/m Tema ypoka Koutpoabsnbie IIpakTuyeckue Aara tuppoBLIe
Beero nposeae  odpa3oBaTesibHbIE
padoThI padoThI st pecypesI
Pazgen 1. IlepBoHaYyaabHbIe XHMHYECKHE
nouaTus. 1.1 Xumust — BaskHas 00,1aCTh
€CTECTBO3HAHHUS U MPAKTHYECKOI
nesiTteJibHOCTH YesioBeka [Ipenmer Bu6anorexa LIOK
XUMUH. Posib XUMHU B )KHU3HU YEIIOBEKA. 1 https://m.edsoo.ru/ff0d210c
KpaTtkue cBegeHus 00 UCTOpUH
BO3HUKHOBEHHUS U PA3BUTHUS XUMUHU.
XuMHS B CUCTEME HAyK
Jlemoncmpayuu:
Tena u BemecTsa. Ousnueckue u DusmIecKue cBofCTEA
. 00pa3oB HEOPraHUYECKUX Bbubaunoreka HOK
XAMUYCCKHE CBOMCTBA BEIIICCTB. 1 BeILECTE — METAIIOB I hitps://m.edsoo.ru/f0d227c
ArperatHble COCTOSIHHSI BEIIECTB. HEMETAILTOB.
[ToHsiTHE O TEOPETUYECKUX METOIAX
MO3HAHMS B €CTECTBEHHBIX HAayKaX.
Hayunsle dakrbl, mpobiema, Tunoresa,
JlabopamopHyie onvimot.:
Teopusl, 3aKoH. McTouHnkmn | Vi3yuerue u omHcanne
XUMHYECKON MH(pOpMAIUH. 1 ;‘1’;‘;&”:;5:“" cBoicTB bubmmoreka [JOK
[IpencraBneHus 0 Hay4YHOM MTO3HAHUU HEOPTaHHHECKHX https://m.edsoo.ru/ff0d23dc
Ha SMIIUPUYECKOM YPOBHE: ;ﬁ;mecm. UnctpykTask no
Ha0II0IcHUE, U3MEpPEHNEe,
AKCIIEPUMEHT, MOJCIUPOBAHUE,
BBIYMCJICHHE.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

[TonsTHe 0 MeTogax paboTHI C
XMMHUYECKHMH BEIIECTBAMH.
O6opyaoBaHuE MKOJIbHOW XUMUYECKON
naboparopun. [IpaBuiia 6e30macHoOrO
oOparieHus ¢ BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHHEM.
[TpakTuyeckas pabora Ne 1 o teme
"IIpaBuma paboTel B 1a00paTopuu U
npuémsbl 00paIeHus ¢ 1ab0paTOPHBIM
obopynoBanuem" MHCTpyKTax 1O TO

Jlemoncmpayuu:
3HaKOMCTBO C
XHUMUYECKOM Nocy10i, ¢
HpaBHIaMH paboThI B
nabopatopuu u
TpueMaMH OOpaIeHus ¢
n1abopaTOPHBIM

00opyioBaHHEM.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26¢ca

YucTele BEMIECTBA U CMECH.
[Ipuponnbie cmecu: BO3yX,
NPUPOJHBI ra3, He(Th,

MIPUPOAHBIE BOJbI, TOPHBIE MIOPOABI U
MuHepaibl. [IoHSITHE O TOMOTE€HHBIX U
reTeporeHHbIx cmecsax. CrocoObl
pazaeneHus cMeceil. OuncTKa BEIIECTB.

Jlemoncmpayuu CriocoOb
pasneneHus cmeceit
(¢unbrpoBanue,
BBIIIAPHBAHMUE,
JIACTHIIISILS,
xpomaTorpadus)
JlabopamopHyie onvimoi:
2 .M3yuenue cnocoboB
paszeneHus cmeceii (c
HOMOILbIO MAarHUTA).
Mucrpykrax no Th

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d28c8

[TpakTrueckas padota Ne 2 o Teme
"Paznenenue cmeceit (Ha mpumepe
OYMCTKHU TTOBApPEHHOU COH )"
WuctpykTax no 16

1.2 BemecTBa 1 XUMHYECKHE
peakuun

ATOMBI U MOJIEKYJIBI.

Xumudaeckue 31eMeHThl. CHMBOJIBI
XHMUYECKHUX DJICMEHTOB.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

[IpocTeie U cl0XKHBIE BEIIECTBA.
Mertajuibl 1 HEMETAJLIBI.
BeniecTBa MoJIeKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

Jlemoncmpayun:
dusnyeckue cBoiicTea
o0pa3LoB
HEOPraHMYECKHX BEIECTB
—METAJIOB 1 HEMETAJIIOB
Jlabopamophvie onvimol

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

3.Omucanue GusnIeckux
CBOMCTB 00pa3LoB
HEOPraHMYECKHX BEICCTB
METaJUIOB I HEMETAaJIIOB.
Mucrpykrax no Th

Xumuueckas popmyna. BaneHtHoCTh

9JICMCHTOB

Bbu6nuoreka [JOK
9 aTOMOB XMMHYECKHUX DJIEMEHTOB
https://m.edsoo.ru/ff0d2a6¢
3aKOH ITOCTOSIHCTBA COCTABa BEILIECTB
OrnpeseneHre BaIGHTHOCTH aTOMOB T10
dbopMysiaM OMHAPHBIX COSTUHEHUH U
10 cocTaByieHre GopMys1 OMHAPHBIX buommorexa HOK
. Y https://m.edsoo.ru/ff0d2d50
COEJMHEHMH 110 BAJICHTHOCTH
DJIEMEHTOB.

1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d2eae
BrramcineHns oTHOCHUTEIBHOMN

12 MOJIEKYJIIPHOM MaccChl BEIIECTB, bubanorexa [HOK
MOJISIPHOM MacChl, MacChl BEIECTB U https://m.edsoo.ru/ff0d323¢
KOJIMYECTBA BEILIECTBA
MaccoBast oJIsI XUMHYECKOTO
3JIEMEHTA B COCIMHECHUU. BhIunciieHust bubmuorexa [JOK

13 MacCOBOH TOJIM XUMHUYECKOT'0 https://m.edso0.ru/ff0d350c
areMeHTa 1o (Gopmylie coeTMHEHUS
Haxoxnenue npocreiimieir popmyist

Bbu6nuoreka [JOK
14 BEIIECTBA 10 MAaCCOBBIM JOJISIM
https://m.edsoo.ru/ff0d5230
DJIEMEHTOB
Beruncnenus npocteiimieit hopMyIibt
Bbu6nuoreka [JOK
15 BEIIECTBA IO MOJIbHBIM JIOJISIM

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

KomnuectBo Bemectsa. Moib.

16 MounsipHas Macca. BzauMocBs3h Aemorcmpayun OGpasuer bubaunoreka [IOK
BEHIICCTB KOJIMYECCTBOM 1
KOJIMYECTBA, MAaCChl U YKCJIIa — https://m.edsoo.ru/ff0d3al6
CTPYKTYPHBIX €IWHUI] BELIECTBA
17 Mo as Macca CMeCH BelIleC bubmorexa [TOK
JISIpHAs M MECH BEIIIECTB
p https://m.edsoo.ru/ff0d3b88
18 MouJibHast JOJIST XUMUYECKOTO 3JIEMEHTA bubmuorexa [JOK
B COCIMHEHUU https://m.edsoo.ru/ff0d5708
Jlemoncmpayun
Dusnyeckue sIBJICHUS
(l'IJ'IaBJ'IeHI/Ie BOCKa,
TassHUE JIbJAa, paCTUPAHUC
caxapa B CTYIIKE,
KHUIICHHE U KOHACHCAalUsI
BOJBI).
XUMHUYECKHUE SBICHUS
(ropenue ceyu,
dusnueckue 1 XUMUYECKUE SIBJICHUS. NPOKATHBAHHE Me/THOM
Xumudeckasi peakuus v €€ Mpu3HaKu. TIPOBOJIOKH, Bbu6nuoreka [JOK
19 B3aWMOJICHCTBHE COJIBI
VYcnoBus TpOTEKAHUST XUMUYECKUX T MeJTa © CONSIHOI https://m.edsoo.ru/ff0d3f34
peaKuHﬁ. KHCJIOTOM).
Jlabopamopnvle  onvimol
4. Hab6mronenue
¢u3nueckux (IUIaBlICHUE
BOCKa, TasHHUE JIba) H
XUMUYECKHX (ropenue
CBCYH, HpOKaJ'H/IBaHI/Ie
MeIHON TIPOBOJIOKH)
siBIeHUH. MHCTpYyKTax 1o
T
Jlabopamopnuvle onvimoi
20 ATOMHO-MOJIEKYJIIpHas Teopus. JKu3Hb 5. Cospanye mozenett bubimoreka [JOK
MOJICKYJI
u gesteabHocTth M. B. JlIomoHOCOBa (UIAPOCTEPKHEBHIX). https://m.edsoo.ru/ff0d40c4
Huctpyxrax no Th
3aKOH COXpaHEHHUS MACCHI BEIIECTB Hemorcmpayuu OnbiTel,
21 WJUTIOCTPUPYIOILUE 3aKOH
XUMUYECKUE YPABHEHUS COXPAHCHNA MACCHL
Tunbl XUMUYECKUX PEAKIUN Hemoncmpayuu
22 Ha6monenue npusHakoB

(coemuHeHUsI, pa3IoKEeHHUS,

NPOTEKaHUA XUMUYCCKUX



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

3aMeleHus, o0OMeHa)

peakuuii (pa3noxeHue
caxapa, B3aUMO/ICHCTBUE
CepHoit

KHUCJIOTBI C XJIOPUZIOM
Gapusi, MOJTydIeHHE U
paziioKeHHe THAPOKCHIA
meu (IT)

IpY HarpeBaHHU,
B3alMOJICHCTBHE

JKese3a ¢ PACTBOPOM COITH
menu (1).
Jlabopamopnule onvimot
6. Habnronenue u
OITHCAHNE MPU3HAKOB
HPOTEKaHUSI XUMHIECKHX
peakiuii pa3HbIX TUIIOB.
Mucrpykrax no Th

23

Pacuérel 10 XUMUYECKUM yPaBHEHUAM
KOJIMYECTBA U MACChl UCXOAHBIX
BEILECTB UJIU IIPOJYKTOB PEAKLIUU

24

Brruucnenus no ypaBHeHUSIM
XUMHYECKON peaKIMU: KOJIMYECTBA
BELIECTBA, MACCHI [10 U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce
peareHToOB WM IPOAYKTOB PEAKIINH

25

O0001IeHre U cUCTEMaTU3aIis 3HAHUI
o TeMe ""BeliecTBa U XUMHYECKUE
peakuuun"

26

Kontponbnas padorta Ne 1 o teme
"BemectBa 1 XuMHU4YeCcKue peakiuu"

27

Pazgen 2. Baxkneiimue
NpeACTABUTETH HEOPraHMYECKHUX
BelleCTB

2.1 Bo3ayx. IlonsiTue o razax.
Kucnopoa. Oxeuanbl IIpencraBnenus

Jlemoncmpayuu
KonunuectBennoe
ompesieneHne
COJepIKaHuUs KUCIOpoa B
BO3/yXe

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d448e

0 raszax. Bo3gyx — cmech rasos.
Cocras BO3ayXa.

3akoH ABorazpo. MosnsipHblil 00bEM

bu6mmoreka [IOK

28
ra3oB https://m.edsoo.ru/ff0d4614
Brrancnenus o0bEMa, KoMdecTBa
bu6mmoreka [IOK
29 BEIIIECTBA raza Mo U3BECTHOMY €0
. https://m.edsoo.ru/ff0d497a
KOJIMYECTBY BEIIECTBA, OOBEMY
OTHOCHTENbHAS INIOTHOCTH Ta30B
. bubmuorexa [JOK
30 Brruncienus OTHOCUTENBHOM
https://m.edsoo.ru/ff0d4790
IJIOTHOCTH T'a30B
Ornpenenenre OTHOCUTEIbHON
31 MOJIEKYJISIPHOM Macchl ra3000pa3HOTOo bubmmoreka [IOK
BEIIECTBA 10 U3BECTHOU https://m.edsoo.ru/ff0d4c4a
OTHOCHUTEJILHOU INIOTHOCTH
OOBEMHBIE OTHOIICHUS Ta30B TIPH
0 XUMHYECKHUX PEaKIMSIX. bubmmoreka [IOK
Brrunciienus 00EMOB ra3oB 110 https://m.edsoo.ru/ff0d4ae2
YpaBHEHUIO XUMHYECKOU PEaKITH
Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kucioposa B T e ——
npupoje, Gu3ndeckue 1 XUMHYECKUEe 7. Osnaxowenne ¢ bubmmoreka [IOK
3 3 o o0pa3aMu OKCHUI0B U
CBOICTBA (pEaKIK TOPEHUs U OTHCAHTE HX CBOHCTB. https://m.edsoo.ru/ff0d448¢e
okucienust). [Iporeccsl OKUCICHHS B Hnerpykrax nio Th
YKUBOU IIPUPOJIE.
Bbu6nuoreka [JOK
34 Oxkcungl. [IpuMenenue Kuciopoaa
P P https://m.edsoo.ru/ff0d4614
Crioco0bI MoTyYeH st KUCIOPO/Ia B Aewoncmpai
Tlonyuenue, cobupanue, BI/I6 TIMOTEKA I_IOK
35 na60paT0pHH 1 MPOMBIIIJICHHOCTH. pacro3HaBaHUe U
HayHeHye CBOHCTE https://m.edsoo.ru/ff0d497a
[TonsiTue o karanuzarope.
Kucjopoza.
36 [TpakTuueckas padora Ne 3 mo Teme 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

"[Toy4yeHue u coOupanue KUCIopoa,
u3y4eHue ero cBoicTB" MHCTpyKTaxK
3y4deHue ero cBocts" Muc a

o 10

https://m.edsoo.ru/ff0d4790

KpyroBopot kucioposaa B npupoe

O30H — aJUIOTPONHAST MOJU(PUKAIIHS

Bbu6nuoreka [JOK

37 kuciopoia. O30HOBBII CIIOH, .
€ro 3HaYE€HHE IS )KUBBIX OPraHU3MOB. https://m.cdsoo.rwffliddcda
Paspymenne 030H0BOro ciosi.
TermnoBo# 3 dexT XxuMueckon Aevoncmpaijuu

Hab6monenue

18 peaKkuuu, TePMOXUMHUYECKUE I ———— Bbu6nuoreka [JOK

YpPaBHEHUs, DK30- U DJHIOTEPMUYECKUE € KHCJIOPOZIOM M yCIIOBH: https://m.edsoo.ru/ff0d4ae2
BO3HUKHOBCHHUA U

pCaKknuu HPEKpaIleH s TOPEHNUS.
Torumso. Mcnons3oBanue yris u

39 METaHa B KAYECTBE TOILIMBA. bubmuorexa [JOK
3arpsisHeHue Bo3nyxa. [lonstue o https://m.edsoo.ru/ff0d4790
MapHUKOBOM Y dekTe
Brruucnenus no ypaBHeHUSIM
XUMUYECKON PEaKUu: KOJIMYECTBA

40 BEIIECTBA, 00bEMA, MACCEHI 110 bu6mmorexa [IOK
HU3BECTHOMY KOJIMYECTBY BEILECTBA, https://m.edsoo.ru/ff0d4c4a
00bEMY, Macce peareHTOB HITN
MIPOIYKTOB PEaKIIKU

A1 KontponsHas padora Ne 2 o teme bubnuoreka [IOK
"Bo3ayx. Kucnopoa. Oxcusr" https://m.edsoo.ru/ff0d4ae2
2.2 Bogopoa. [lousiTe 0 KUCJIOTAX U
cossix. Bormopox — anemMeHT u mpocToe

42 BelecTBo. Haxoxxnenue Boopoaa B E;I:;/I;ET:;{;(I)IS/I;O J4ddo
npupo/ie, Gu3nueckue U XUMHUIECKHE T '
CBOMCTBA, IPUMEHEHUE.

43 Crioco0bI MONTy4eHHs BOJOPOIA B Hewonempayu: Bu6nunoreka [LIOK

IMonyuenue, codupanue n



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

nabopaTopuu ¥ MPOMBIIIUICHHOCTH.
Hcnone30BaHKe BOJOPOA B KaueCcTBE
TOILUTHBA

pacro3HaBaHue
BOJOPOJA.
Bzaumopeiicteue
BOJIOPOZIA C OKCHUIIOM
meau (I1).

https://m.edsoo.ru/ff0d4dd0

44

[TpakTuyeckas padora Ne 4 o Teme
"[Toy4enue u coOupanue BOJAOPoaa,
U3Y4YEHHE €ro CBOMCTB"

HNHucTpykTax mo 10

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d50d2

45

ITousrue o kucnorax u coisax. Cocras
KHUCJIOT U COoJIei

JIabGopaTopHBIii OIIBIT:
8. B3anmopeiicTBue
KHCIIOT C METaJIaMU.
Muctpyxrax no Th

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

46

Brruncnenus o0béMa, KOJIMUECTBA
BEIIECTBA ra3a Mo U3BECTHOMY €ro
KOJINYECTBY BELIECTBA WK 00BEMY
Brruncienus 00bEMOB ra3oB IO
YPABHEHUIO XUMUYECKOUN pEAKLIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42

47

Brrunciienus mo ypaBHEHUSIM
XMUMUYECKON PEaKIuK: KOJTHMYSCTBA
BEIllECTBa, 00bEMA, MACCHI 110
HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
00bEMY, Macce peareHTOB HITH
MIPOAYKTOB PEAKIMH

48

2.3 Bona. PacTBopsl. [lonsiTue 00
ocHOBaHUAX Du3nyecKue CBONCTBA
Bozbl. Bona B npupone. Ananus u
CUHTE3 — METO/IbI U3y4YECHHUsI COCTaBa
BOJIBL.

49

XUMHUYECKHE CBOUCTBA BOALI

Jlemoncmpayuu

BzaumoneiicTBue BosibI ¢

MeTaJlIaMu

(HaTpHeM H KalbIueM) U

OKCHIaMH METAJUIOB.

HccnenoBanue pacTBOpoB
KHCJIOT U 11esIoyel ¢



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MTOMOIIBIO HHIUKATOPOB.
Bueo marepuaisr:
9NEKTPOJIM3 BOJIBI; CHHTE3
BOJIBI

ITousatue 00 ocHoBanusx. [lougarue 00

50
WHJIMKaTOpax.
Jlemoncmpayuu:
PaCTBOpeHHe BCIIIECTB C
Bopna xak pactBoputens. PacTBopbl. pazTHHHON
PacTBOPUMOCTHIO
PactBOopuMOCTH BelECTB B BOJIE. JaGopaToprie omsTa:
51 @aKTOpPBI, BIUAIOLINEC 9. Mccrenosarie
p N
Ha PacTBOPUMOCTH TBEP/BIX ocoerocTen
PacTBOPEHUsI BELIECTB C
ra3000pa3HbIX BEIIECTB. pasIHUHO
PacTBOPUMOCTBIO
WHcerpykrax o Th
Hacebiiennbie 1 HEHACHIIICHHBIE,
52 KOHIIEHTPUPOBAHHBIE U pa30aBICHHbBIE
pacTBOpbI
HaﬁOpaTOpHLIC OITBIThI
10. IMpurorosieHue
CriocoObI BEIpaKEHUSI KOHIIEHTPALI pACTROpOB
pacTBOPOB: MaccoBast J0JIs ¢ onpenenHroi
53 . MOJIIPHO
PacTBOPEHHOTO BEIIECTBA, MOJISIpHAs N —"
KOHIICHTPAIUS PpacTBOpEHHOTO
BemecTBa. MHCTpyKTax
no Th
[TpakTuyeckas pabora Ne 5 o Teme
"[IpuroToBieHue pacTBOPOB C
ONpeACIEHHON MacCOBOU JTOIEN
54 PacTBOPEHHOTO BEILIECTBA. 1
IIpurorosneHue pacTBOpOB ¢
ONpeAeIEHHON MOJISIPHOM
KOHIIEHTpaUEl paCTBOPEHHOTO
BemecTBa" MHCTpYyKTaX 1Mo TO
55 Brruucnenus ¢ ucnoyib30BaHUEM

IOHATHUA «MacCoBadA JOJIs1 BEIIECCTBA B




pacTBOpPCH

56

Boruncnenus ¢ UCmonb30BaHUEM
MOHATUA «KMOJIApHAass KOHICHTpAA
PacTBOPEHHOTO BEILIECTBA»

57

Ponb pacTBOpOB B pupoze U KU3HU
yenoBeka. KpyroBopor Bojbl B
npupoe. 3arpsi3HeHne IPUPOTHBIX
BoA. OXpaHa M 0YHCTKA MPUPOIHBIX
BOJI.

58

Brruucnenus ¢ uCnoap30BaHuEM
rpaMKOB paCTBOPUMOCTH ISt
pacy€ToB pacTBOPUMOCTH BEILIECTB

59

O00011IeHIE U CUCTEMATU3ALUs 3HAHUN
o reMe "Bonopoa. Bona. PacTBopsl.
OcHoBanug"

60

Kontponbnas padota Ne 3 o teme
"Bogopoxn. Bona. PacTBopsbl.
OcuHoBanug"

61

2.4 OcHOBHbIE KJIaCChl
HEOpraHuYecKuX

coequmHenuii Oxcunpl. Knaccudukarus
OKCHJIOB: COJICOOpa3yrOIIre
(ocHOBHBIE,

KHUCJIOTHBIE, aM(OTEPHBIC) U
HeconeoOpa3yromme. MexTyHapoHas
HOMEHKJIaTypa OKCHI0B. TpuBUaIbHbIE
Ha3BaHU OKCHJIOB.

Jemoncmpayuu O6pasLpt
HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB.
OnbITHI,
HWILTIOCTPUPYIOTIHAE
XUMHUYECKUE CBOMCTBA
KIIACCOB HEOPraHUIECKUX
BEIIECTB.

62

Pu3nyecKue U XapakTepHbIC
XUMHYECKHUE CBOMCTBA OKCUIOB
(B3aumojieiicTBHE C BOJOM, €




KHCJIOTAMU U OCHOBaHUSIMU,
¢ npyrumu okcunamu). Ilomyuenue
OKCH/JIOB.

[TonsTHE O TMApPOKCUAAX —
OCHOBaHUSIX M KUCIOPOACOAEPKALIUX
kucnorax. Kucnorsl. Knaccuduxarnms

63
KUCIOT. MexayHapoiHast
HOMEHKJIATypa U TPUBUAJIbHBIE
Ha3BaHMS KUCJIIOT.
o Jlemoncmpayuu
duznyeckre 1 XUMHUUECKHE CBOICTBA S N ——.
KHUCJIOT (B3aMMOJCHCTBHUE C H3YCHHE peaiiutit
HEUTpaaIusauu
METaJIaMM, C OKCHIAMH METAJIJIOB, TLo.11. Vsyuenne
OCHOBAHHSIMU U COJISIMH). Psin B3aHMO/IEHCTBHS KHCIIOT
64 C MEeTaJUIaMH, peaKkuuit
aktTuBHOCTH MeTayuioB H.H. Bekerona. HeHTpATHIAIHHL.
[Monyuenne kucaor. Kuciaorsr HMnerpykrax nio Th
. 12. B3aumoaeiicTeue
B IIPUPOAE, IPUMEHEHNE BAXXHENIIINX pacTBOpa cepHoi
KHC.HOT KHCIIOTBI C OKCHJIOM MeOnu
(II) Unctpykrax no Th
OcnoBanus. Kmaccudukamms
OCHOBAHMI1: IEJI0YU U HEPACTBOPUMBIE
65 OCHOBAHHUSL.
MexnayHapoaHas HOMEHKJIATypa
ocHoBaHu#. TpuBHaIbHBIEC HA3BaAHUSA
OCHOBaHUIA.
H_IGJ'IO‘II/I UX CBOMCTBA JlaGopaTopHbIE OIBITEI
’ o 13. Onpenenenue
66 (B3auMOJIeHiCTBUE C KUCIIOTHBIMU PACTBOPOB KHCIOT 1
OKCHJIaMHU, KHUCTIOTaMHU U COJISIMH ) e
PIHHPIKaTOpOB.
U CIIOCOOBI MOJIYyUCHMUS. HWnctpykrax o Th
JlaGopaTopHbIE OIBITEI
HepactBoprmbie ocHOBaHHUS, NX
’ 14. Ionyuenue
67 CBOMCTBA (BSaHMOHeﬁCTBHe HEPaCTBOPUMBIX

C KHCIIOTaMH) U CIIOCOOBI MOTY4YEHUSI.

OCHOBaHHUH U U3yUeHHE
uX cBoicTB. MHCTpyKTa)




no Th

68

AmdortepHocTs. [Torstue 06
aM(OTEepHBIX TUAPOKCHIAX (Ha
puMepe TUIPOKCUIOB IIMHKA U
QATIOMHHHUS ): XUMUYECKHE CBOMCTBA
(B3auMoOJIeHiCTBHE C KUCIIOTaMU U
IeJI0YaMu ) B TIOJTyYCHHUE.

Jlemoncmpayuu:
Bzaumopeiicteue
TUIPOKCHA IMHKA C
pacTBOpamMH KUCIOT U
IeI04e.

JlabopaTopHble OmBITH 15
Bsaumoeiicteue
TUJIPOKCHU/IA LIMHKA

C pacTBOpaMH KUCJIOT U
LIETIOYCH.

69

Conu (cpennue, KUcible, OCHOBHBIE,
ABOMHbIE). MexyHapoaHas
HOMEHKJIaTypa coiieil. TpuBuaabHbie
Ha3BaHUS COJIEN.

70

dusznueckue u

XapaKTEepHbIE XUMUYECKHE CBOMCTBA
Ha MIpUMEpe CPEIHUX COJIEH.
ITonmyuenue coen.

JlaGopaTopHbIE OIBITHI
16. BeiTecHEHHE OJHOTO
MeTaluia APyruM U3
pacTBOpa COJIH.
Huctpyxrax no Th

71

['eneTnyeckas cBsI3b MEXKIy Kilaccamu
HEOPraHUYECKUX COCIMHEHUN

72

[TpakTrueckas padota Ne 6. Permenue
SKCIIEPUMEHTAJIBHBIX 337a4 [0 TeME
«OCHOBHBIE KJIACChl HEOPTAaHMUECKHUX
coenuHeHUi» MHCTpyKTax 1o TO

73

Brluncnenus no ypaBHeHUAM
XHUMHAYECKON peaKIuy: KOJTHYeCTBa
BEIIECTBA, 00BEMA, MAaCCHI 1O
M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIIH
MPOYKTOB PEaKIUU

74

Boruncnenust Mmaccbl NpoAyKTa peakiun
10 U3BECTHOW Macce OJHOTO U3
MCXOJHBIX BEILECTB, B3ATOTO B BUE




pacTBopa, COACPIKALIETO
OIPENIEIIEHHYIO MACCOBYIO JIOJIO
PacTBOPEHHOTO BEIIECTBA

75

KontponbHas padora Ne 4 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
coerHeHu"

Pasznea 3. [lepuognyeckuii 3aK0H 1

I[lepnoanueckasi cucreMa XMMHYECKHX
yemeHTOB /[. I. MeHnaeneena.

CtpoeHne aToM0oB. XUMHYECKasi CBA3b.
OxucanTeIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUN

76

3.1 llepuoanyeckuii 3aK0H 1
Iepuoguueckas cucrema
xuMudecknx iemenToB /1. K.
MenneneeBa. CTpoeHue aromMa
[TepBbie MOMBITKY KIacCUPUKAITTT
XUMHYECKUX AJIEMEHTOB

77

[Tonatue o rpynmax (cemencTBax)
CXOJHBIX 3JIEMEHTOB: IIETIOYHBIX U
IeJI0YHO3EMENbHBIX MeTaiax,
rajioreHax, MHePTHBIX (0J1aropoHBIX)
razax. DJIE€MEeHTbI, KOTOpbIE 00pa3yioT
amM(OTepHbIE OKCHUJIBI U TUAPOKCHIBI

78

[Tepuonnueckuii 3akoH. OTKpBITHE
[Tepuoanueckoro 3akoHa




79

Kopotkonepunonnas u
JUTMHHOTIEpUOIHAS (POPMBI
[Teproandeckoil CUCTEMBI XUMUYECKUX
anemeHToB /.M. Meneneena.
[Tepuonsl u rpynmsl (A- u b- rpynmsn)

Jlemoncmpayuu:
Tabmuna
«Ilepuoanueckas
CHCTEMa XMMHYECKUX
snementoB J[.W.
MenneneeBay.

80

OcHOBHBIE CBCIACHUA O CTPOCHHNU
aTOMOB

81

CocraB aTOMHBIX f11ep

82

N30oTOnBI Kak pa3HOBUAHOCTH aTOMOB
XUMHYECKOTO DJIEMEHTA.
PannoakTUBHOCTE.

&3

DNEKTPOHBI
DneKTpoHHast OpOuTaIb

84

OHepreTu4eckue ypoBHU U IIOTypPOBHHU
aToma; s-, p-, d-opburamu

85

DNeKTpOHHbIE KOHPUTypaluu U
AJIEKTPOHHO-Tpaduueckue GopMyIisl
aToMOB. PU3MYECKUH CMBICI
MOPSAKOBOTO HOMEpa, HoMepa
NEpUOJIa U TPYTIIIbI AJIEMEHTA.

86

CtpoeHue 3JIeKTPOHHBIX 000JI04eK
aTOMOB TepBbIX 20 XMMHUECKHUX
31eMeHTOB llepuoanyeckoil cucTeMsl
J.. MenneneeBa: pacrpeesieHie
3JIEKTPOHOB 10 SHEPTETUYECKUM
YPOBHSM, OJTypPOBHSIM U OpOUTAIISIM.
®usnyeckuit cmoica [lepuognyeckoro
3aKOHa.




87

3aKOHOMEPHOCTU U3MEHEHUS pagnyca
aTOMOB XMMHUYECKHX 3JICMECHTOB,
METAJUTMIECCKUX ¥ HEMETAUTNIECKUX
CBOWCTB I10 TpyIIaM U TeproIam

[Hemoncmpayuu:
MogaenupoBanue
CTPOEHUS MOJIEKYJI IIPU
MIOMOIIY PUCYHKOB,
MojIelIeH,

3JIEKTPOHHBIX U
CTPYKTYPHBIX opMy

88

I/IBMeHeHI/Ie KHUCIOTHO-OCHOBHBIX
CBOMCTB COEQUHEHNI XUMHYECKUX
AJIEMEHTOB B TIEPHOJIaX U TPyTIaxX.

89

XapakTepucTuKa XUMHUYECKOIO
AJIEMEHTA 110 €r0 MOJI0KEHUIO B
IIepuonnueckoii cucreme J.H.

Menpgeneena

JlaGopaTopHbIE OIBITHI
17. O3nakomiieH#E C
00pa3aMu MeTaioB U
Hewmerannos.
Mucrpykrax no Th

90

3nauenue [leproauyeckoro 3aKoHa u
[lepuoanueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB JJIsl Pa3BUTHUS HAYKU U
npaktuku. .M. Mennenees —

YUYEHBIN U rpakJIaHUH.

91

3.2 XumMnuyeckasi CBA3b.
OKkucaInTEILHO-
BOCCTAHOBHTEJILHBIE

peakuuu DJIEKTPOOTPULIATEILHOCTh
XAMHUYECKHX DJIEMECHTOB
KoBasieHTHast monsipHas CBS3h
KoBasienTHast HEMoApHAas CBSI3b

92

HNonnag cBa3b. MexaHnu3mel
oOpazoBaHHs
KOBQJICHTHOU 1 MOHHOMU CBSI3U.

93

DNEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmysl BemecTB. Katnons! u
AHUOHBI

94

Kpucranmmaeckue u amopdusie

Ypok 94 + 95 = 1 yac




BCIICCTBA

95

Tunbl KPUCTAITNYECKUX PEIIETOK:
MOHHasl, aTOMHasl, MOJIEKYJISIpHAs U UX
XapaKTEPUCTHUKHU.

96

[TpuunHbI MHOTOOOpa3us BELIECTB,
3aBHCHUMOCTh CBOMCTB BEIIIECTB OT
COCTaBa M CTPOCHUS

97

Crenenb okucienus. OnpeneeHue
CTEIICHCH OKHCIICHHS aTOMOB

B OMHAPHBIX COCTMHCHUSX.
OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE
peakiumn

Jlemoncmpayuu:

OIIBITHI,
WUTIOCTPHPYIOLIUE
HPUMEPBI OKUCITUTEIIBHO-
BOCCTaHOBHUTEJIbHBIX
peaxumii (ropenue,
peakimu

PpaznoxeHus,
COCIMHCHHUS)

98

[Ipouecchl okuceHus

Y BOCCTaHOBIICHUSI. OKHCIUTEH U
BoccraHoButenu. CocTaBieHue
YpaBHEHHI MTPOCTHIX OKUCIUTEIHHO-
BOCCTAaHOBUTCIIBbHBIX peaKI_II/Iﬁ n
paccTaHOBKa B HUX KO3(PHUIIMEHTOB
METOJIOM 3JICKTPOHHOTO OanaHca.

99

O0001IeHrEe U cUCTEMaTU3aIHs 3HAHUI
o Teme "CTpoeHue aroma.
XUMHYECKAs CBIA3L"

100

Kontponbnas padota Ne 5 o teme
"Ctpoenue aroma. XuMHU4yecKasi CBs3b"

101

Brluncnenus no ypaBHeHUAM
XUMHYECKON peakIiu: KOJTMIeCTBa
BEIIECTBa, 00BEMA, MACCHI 1O
M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIIH




IIPOJYKTOB peakLuu

102

Brruncienus npocrenieit
MOJICKYJISIPHOM (pOpMyIIBI BeliecTBa 1Mo
HN3BECCTHBIM MAaCCOBBIM HOJIAM
3JIEMCHTOB




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa30BaTeILHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'II)HBIC XUMHUYCCKUC ITOHATHA

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsE macca, MaccoBas A0S XHMHUYECKOTO
3JIEMEHTa B COCJIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKIlus,
KIacCUpUKALUA  PEaKIHil:  peakluuud  COSAUHCHHs,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peakIuu OoOMeHa, 5K30- |
OHIOTEPMUYECKUE PEAKIUH, TEIUIoBOW 3 (HEKT peakiuu, pacTBOp,

MaccoBast 10Jisl BellecTBa (MPOLIeHTHAs! KOHIICHTPAIs) B pacTBOpE

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MIOHATHH H

MMPUMCHSATDH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY MJISi COCTaBJICHUS (HOpMyT

BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUH

1.4

PacCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUMA MaccChbl BCIIIECCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOr0 Y4YCHHA, 3aKOHa

ABoraznpo

1.5

OIpCaAcCIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJIacCCU(pUIUPOBATh XHUMHYECKHE peakuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIIOBOMY 3(PPeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChL

BE€IICCTB

1.8

BBIUMCIISITH MAacCOBYIO JOJIO XMMHYECKOrO 3JeMeHTa 1o (opmyre




COCIUHECHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBbIC METOMbI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (pealibHblil U

MBICJICHHBIH )

ITo Teme: «BaxHelmue npeacTaBUTENIM HEOPTAHUYECKUX BEILIECTB)

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

OnpeacCisiTb NPUHAMJIC)KHOCTL BCHICCTB K OHpeI[eJIéHHOMy KJ1acCy

COeMHEeHMH 10 (popMmysiam

23

KJIacCCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PeaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XUMHUUYCCKUX

MPEBpAICHUH B pa3JIMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BAaHUS XUMHUYECKOM TMOCYIOoH |
1a00paTOpPHEIM 00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKUHUSMHU IO BBINOJTHEHUIO
1ab0paTOPHBIX XMMHUYECKHUX OMBITOB MO TOIYYEHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemECTB (BOJAOpOAA M KHUCIOPOJA), MPUTOTOBIICHHUIO
pacTBOpOB € ONPEAECNEHHOM MAacCOBOW [JI0JIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE HKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IIeNo4eid W KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHondTaaernt, METHIOPAHX U IPYTHeE)

2.7

IIPOBOJUTH PaCY€ThI 110 YPABHEHHUIO XMMUYECKON peaKkIuu

IIo Tteme: «llepuommueckuii 3axkon u Ilepuomgudeckas cucrema
xumudeckux snemeHtoB JI. M. MengaeneeBa. CTtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pcakuumn»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX IIOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMmMa, aToMHas OpOWTalb, paadyC aroma,
XUMHYCCKAadA CBA3b, MOJISIpHAd W HCMIOJIKIPHAA KOBAJICHTHASA CBA3b,

3JIEKTPOOTPHUIIATEILHOCTh, HOHHAS CBSI3b, HMOH, KaTHOH, aHMOH,




CTCIICHb OKUCJICHUA

32

KJIaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

33

OINKCHIBATh U XapakTepHu3oBaTh TabiuuHyio ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHUYECKHMX D3JIEMEHTOB: pa3iuyaTh MOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoxrpynma (brpymma)y,

«MaJible» M «OOJIbIINE) NEPpUOAbI

3.4

packpeiBaTh cMbich [lepuogmueckoro 3akona J[.M. Menneneena:
ACMOHCTPUPOBATHL MOHUMAHUC HepI/IOI[I/I‘IeCKOI\/'I 3aBHCUMOCTHU CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX monoxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTH  O0O3HAYEHHUs, KOTOpble UMEIOTCA B  Tabmuie
«ITepuognyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MeHnneneeBa» € YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsa sapa, OOIIee YHUCIO

3JIEKTPOHOB U pacrpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)

3.6

OIpCaAcCIIATh CTCIICHDb OKHCJICHHUA 3JICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

3.7

OTIPEICNIATh BUJ XHUMHUYECKON CBsI3W (KOBaJICHTHass W HOHHAas) B

HCOPTaHUYCCKUX COCIUHCHUAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4Ye€IOBEKa. XHUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[MousTHEe 0 MeTOMax MO3HAHUA B XUMUH. UncThle BemecTsa 1 cmecru. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3aeMeHThl. CHUMBOJIBI  XMMHYECKUX

371eMeHTOB. [IpocThie U clI0KHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuaeckasi ¢popmysa. BaleHTHOCT aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENBLHAA aTOMHas Mmacca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIeMEHTa

B COCIMHCHUN

1.5

KonnuectBo BemiectBa. Moisib. MosisipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W YHCIA CTPYKTYPHBIX eIWHUI] BemiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

Ousnyeckne U XMMHUYECKUE SIBICHUSA. XUMHMUYECKas peakuus U €€ IPHU3HAKU.
3aKOH COXpaHEHHs MacChl BelleCcTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX PEaKuid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MpaBUIaMU
pabotel B naboparopun u mpuéMamMu oOpalieHuss ¢ J1a0opaTOpHBIM
o0opyoBaHHEM, W3yYECHHE M OINHCaHUE (PU3NUYECKUX CBOWCTB 00pa3IloB
HEOPraHMYECKUX BEUIECTB, HaOmoneHue Qusnueckux (IIaBIEHUE BOCKA,
TasiHUE JIbJIa, pPAaCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAlHs BOJIbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKATMBAHME  MEIHOM  IMPOBOJIOKH,
B3aMMOJICKCTBHE MeJla C KHCIOTOW) SIBJIEHWH, HAOMIOIEHWE W OIUCaHUe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3fioKeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPUAOM Oapus, pa3ioXeHHe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJEUCTBHUE XKeje3a ¢ paCTBOPOM

commu meau(Il), nzyuenne cnocoOOB paszereHus: cMecei (C MoMOIIbI0 MarHuTa,




¢mibTpOBaHMEe, BBHIAPUBAHHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApPEHHOM COJIN, HAOJIIO/IEHHE U ONTMCAHUE PE3yJIbTaTOB IPOBEICHUS
OIIBITA, MIUIOCTPUPYIOLLEIO 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MOJeIen

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxnerive npencraBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Boszayxa. Kuciaopon — 3jnemMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciaopona B mpupojne, (Gpu3udeckue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunpl. I[lpumenenue kucinopona. CrocoOb
NOJY4YeHUs KHUCIOpOJa B JIAOOPAaTOPUH W MPOMBIIUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTpornHas MoaupuKalus KUCIopoa

2.2

TennoBoii 3G HeKT XUMUIECKON peaKIny, TEPMOXUMHUYECKUE YPABHEHHS, DK30-
Y DHAOTEpPMUYECKUE peakuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa,

yCUJICHUE TTApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CII0sI

23

Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI MOTYYEHHS.

Kucinors! 1 conu

24

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

®usnueckue cBoWcTBa BOAbl. Boxa kak  pactBopuTens.  PacTBOpBL
HacplieHHble 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPHMOCTH BELIECTB B BOJE.
MaccoBasg nons BewecrBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpOJE M B KW3HU 4YesoBeka. Kpyrosopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOTHBIX BOJT

2.6

Knaccudukanust nHeopranmdeckux coeauHenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: coJlieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpazyrone. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE

cBOMCTBA OKCUIIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHul. [loryuenune ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucmor. Homenkiarypa kucioT. ®dusndeckue u
XMMHYECKHE CBOWMCTBAa KHCIOT. Pan aktuBHoctn MetamnoB H.H. bekerosa.

[Tonydyenue KucCiIoT

2.9

Conu. HomeHnknatypa coisieil. @U3MYECKHE W XUMHYECKHE CBOWCTBA COJICH.

[Tonyuenue cosen




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE ONpEAENICHUE  COACpKaHUs
KHUCIIOpOJla B BO3/yXe, IMOJIy4eHHEe, COOMpaHHe, pacrno3HAaBaHUE U H3YyUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOIEHUE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpaIleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3liaMd OKCHUJOB M ONHCAHWE WX CBOICTB, IOJy4YeHHE, COOHMpaHUE,
pacmo3HaBaHMe M HM3y4Y€HHE CBOWCTB BOAOpOJa (TOpeHue), B3auMOJEHCTBUE
BostopoJia ¢ okcuzoM Meau(Il) (Bo3MoKHO MCIONB30BaHUE BUCOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIeOBaHUE
0COOEHHOCTEH  pacTBOpEHHUs BEIIECTB C PA3IUYHOH pPaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCIHOJB30BAaHUE BUJIEOMATEPHAIIOB), OIpEAEICHHE pPACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJHUKAaTOPOB B pacTBOpax KHUCIOT M IIEJoYei, HU3y4yeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pacTBopom CepHON KHCIOTBI, KHCIOT C
MeTaUIaMM, PeaKUi HEUTPaIU3alkHy, I0JyYeHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHWE OJIHOIO MeTajula JAPYrMM M3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/au N0 TeMe «BaxxHeliue KIacChl HEOPraHUYeCKHX

COCTUHEHUIN

Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XuMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKKA KIACCU(PHUKAIMU XUMUYECKUX 3JeMeHTOB. [loHsATue o
rpynmnax CXOJHBIX 3JI€MEHTOB (ILEJIOYHBbIE U IIETOYHO3EMENbHbIE METaslIbl,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTepHbIe

OKCH/IbI i TUPOKCHIBI

3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3yemMeHToB J[. 1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEpUOJHAS bopmbl
[lepuoauueckoit cuctembl xuMuueckux anemeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynnbl. PU3HMYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB THepBbIX 20 XMMHYECKHX HIIEMEHTOB




IIepuognueckoii cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO

3JIEMEHTa MO ero nojoxeHuto B [lepuoguueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyNNaM M MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoi CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUsA HAyKu U npakTtuku. .M. MenneneeB — yd€HbI U

TpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoOHHAs CBS3b

3.6

Crencub okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaknu. HpOI_IGCCbI

OKHCJICHMS B BOcCTaHOBNICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUECKUH HSKCIEPUMEHT: M3y4eHHe OOpa3lloB BEIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBHE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCIOT H
11eJI04el, NPOBEACHHUE ONBITOB, WUIFOCTPUPYIOIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHUsl, COeTMHEHUS)




IPOBEPSIEMBIE HA OI'D 11O XUMUWUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHose PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SBICHHA NPUPOABI, MOHHMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XUMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTAa OOIIeH KyJNbTypbl M HPaKTUYECKOH
NESTEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHU CPCAU JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 ctepax nmpodeCcCHOHATBHOU JeSITeNLHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAyKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiei mpoecCHOHAIBHON e TeTbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQMIBHOTO NpenMeTa

MIPH TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHMs

Brnanenue cucremMoll XMMUYECKMX 3HAHUM M YMEHUE MPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMECh, OTHOCHTEIbHBIE AaTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpPHAas Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CpemHSs), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU Pa3JIOKEHUsS, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas OIS XUMHUYECKOIO
3JIEMEHTa B COCTMHEHUH, MAacCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, pagdyc aroma, BaJEHTHOCTb, CTENEHb OKHUCICHUS,
XMMHYECKas! CBSI3b, AIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs ¥ HETOsIpHast
KOBAJICHTHAasT  CBSi3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemeérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ TUCCOLMAINS, PpEaKIUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHCIUTENb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBJICHHE, OJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpOCTh XMMHUYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAaJLJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHHU: 33aKOH COXPAaHEHHsSI MaccChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpO
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpDHAss ~ TeOpus, Teopus

AJIEKTPOJIUTUYECKON TUCCOIHAITIT

Brnanenue ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMCHUC MMPABUIIBHO UCITIOJIB30BATh U3YUYCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM uYHuclie MHWHEpaIbHBIC YIOOPEHUS, METAUIBl M CIUIABBHI,
IOPOAYKTHl TNEpepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC W IMOHWUMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YTJICBOJ0OB
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MMPOTHO3UPOBATh BIMSHUE BEIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHuU3M 4YCJIOBCKA W OKPYIKAIOLIYIO

NPUPOHYIO Cpeay

3.2

YMCHHUEC HHTCIPUPOBATH XHUMHUYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX IPEAMETOB

3.3

HaJIMYMEe OMbITa paboTHl ¢ PA3IUYHBIMM UCTOYHMKAMHU HH(OpMaIu
N0 XUMHMM (Hay4dHas M HAy4yHO-TIONYJISIpHas JMTEparypa, CIOBApH,

CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHMBATh WH(OPMALUIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHYEeCKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-I€6HO-HO3HaBaT€.HBHBIX 3aJga4d

BJIa,Z[GHI/Ie OCHOBaMH MOHSITHWHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaBJICHUS (bOpMYJ'I HCOPraHU4YCCKUX BCHICCTB,




YpPaBHEHUM  XUMHYECKHMX  PEAKIUh; OCHOBAMHM  XMMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TOJIOKEHHUS djeMeHTa B I[lepmoamueckoit

CUCTCMC C YHUCIIOBBIMU XApPAKTCPUCTUKAMU CTPOCHHA ATOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB MW 3apsna sapa, oOiiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEeM JIIEKTPOHOB TIO0 DHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOMN 3aBHCUMOCTH CBOICTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHHOCTS),

6 OPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEPUOAAX U  TJABHBIX
MOJArpyNNax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMenne kinaccupuIimpoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' MOHA

22 BUJ XMUMHYECKON CBS3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B

. COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX pacTBOpPaX BEMIECTB (KHUCIOT, OCHOBAHU)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIH

9 YMeHne XxapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTBRA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOI, TrpaduT, ammas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHH,
KaJIbIIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpOB (BoAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJN, OKCHIbI W THUIPOKCHIBI

92 metamuioB [-IIA rpynm, amomunust, meau (1), munaka, xenesa (Il u

. IT), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucras, a30THas,
docdopnas, yronpHasi, KpeMHUEBAsE KUCIOTA U X COJIH)

9.3 MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBAa  BEIIECTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIEC U NOHHBIE YPAaBHEHUs PEAKLIUN, B

10
TOM YHUCIIE:
10.1 peakIuiit HOHHOTO OOMeHa
10.2 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XMUMHYECKHE CBOICTBAa M3YyUYEHHBIX KJIACCOB
' (Tpyrimn) HEOPraHUYECKUX BEUIECTB
10.4 MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHne BIUUCIAT (TPOBOIUTH PaCUEThI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO ¥ MOJISIDHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSM XHUMHUECKUX pEaKUUd U HaXOIUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIyKTOB PEaKIun
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4HOro Tmo3HaHus  (HabmromeHue,
101 U3MEepEeHHe, SKCIIEPUMEHT, MOIETTUPOBAHNE) PU U3YUYEHUHU BEIIECTB U
' XUMHUYECKHUX SIBICHHUW; yMeHUe copMyIupoBaTh mpodiIemMy U
MPEIJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOil pabOThl C XMMHMYECKHMHU BEIIECTBAMH, XUMHYECKOU
. NOCYI0M 1 1abOpaTOpHBIM 00OPYJOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B MOBCEHEBHOW JKU3HU, TIPaBUIIaMH MTOBEACHUS B LIESIX cOepekeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOJHOM Cpenbl; NOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUS
3 Hanuume nmpakTuyeckuxX HaBBIKOB IJIAHUPOBAHUS U OCYILECTBIICHUS
CIIEYIOMINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4YeHHUE U onmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CII0CO00B pa3JeeHus cMecer

13.3

NOJlyY€HUE KHUCIOpPOAA M U3Y4YEHHME €ro CBOICTB; IOJIy4€HUE
BOZIOPO/IA ¥ M3YyYEHHE €ro CBOMCTB; MOJYyYEHHE YTIEKHUCIOIO rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYy4YCHHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed

PpacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE UH/IUKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OmpeaeNieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE U  OIMCAHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aMMOJCHUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHWSIMH, COJISIMHM; TIOJTY4YCHME HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JApyrMM W3  pacTBOpa  COJH;
uccieioBaHle aM(QOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IIUHKA

13.7

pelIeHne SKCIePUMEHTANIbHBIX 33/1ay 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHMI, «DNEKTPOJUTHYECKAS
auccomuanusay; «BaxHeWmme HeEMETAUIBI M WX COCIUHEHUS,

«BaxHeHIme MeTaUIbl U UX COEOIUHEHUSD)

13.8

XMMHYECKHE  OKCHEPHUMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peaKIMii MOHHOTO OOMEHA; KaueCTBEHHbIC pPEaKkIH Ha
INPUCYTCTBYIOIME B BOJHBIX DPAacTBOpax HOHBI: XJOpUA-, OpomMHI-,
womua-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBHI,
THJPOKCH/-UOHBI, KATHOHBI aMMOHHS, MarHus, KalblUs, aJIOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

YmMmenue:

14.1

NpPEACTaBIATh pe3yJabTaThbl d3KCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIIMBATEL CBA3H MCEXKAY PCAJIbHO Ha6J'II-OI[aeMI)IMI/I XHUMHUYCCKUMHU
SABJICHUAMUA U MTpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

Uucrele BemecTBa U cMecu. CrocoObl pa3ielieHus: cMecei

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumudeckasi popmyna. BaaeHTHOCTh aTOMOB XMMUYECKUX 31eMeHTOB. CTEreHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0J1 XUMHYCECKOI'0 3JICMCHTA

B COCIMHCHUN

L.5

KomnuectBo BemiectBa. Monbs. MonsipHass mMacca. MossipHbIE 00bEM Ta30B.

BzanmocBsa3b KOJIMYECTBA, MACChI U YKUCJIa CTPYKTYPHBIX €AWHHUI BEIICCTBA

1.6

duszndyeckre M XUMUYECKHE SBIICHHSI. XUMUUECKas pCakuusa u e€ IIPpHU3HAKU.

3aKOH COXpaHEeHHsI MAcChl BEIIECTB. XMMHUECKHE YPABHEHUS

Ilepuonnueckuii 3akoH u Ilepronnueckas cucTEMa XUMHYECKHX 3JIEMEHTOB

J.M. MenneneeBa. CTpoeHUE aTOMOB

2.1

IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4eckux ieMeHTos /.M.
MenneneeBa. [lepuoasl u rpynnbl. PU3HYECKHN CMBICI MOPSIKOBOTO HOMEPA,

HOMCPOB IICpUOJa U TPYHIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3orombl. Dnexktponbl. CTpoeHue
IEKTPOHHBIX 000I04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonuueckont cucremsl .. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
METAUIMYECKMX M HEMETAaUIMYEeCKMX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKE€HHUEM »3yieMeHToB B Ilepuogmueckoit cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTna

3.1

Xumuyeckasi cBsizb. KoBanmeHTHast (moyiipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

MeTananyeckas CBSI3b

3.2

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAas, HWOHHAas, MeTauInyeckas),




3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM U BUIA

XUMHUYECKOHN CBS3U

Baxnerlie npeAcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl U ux

COCOAMHCHUS. MeTtanisl 1 uxX COCAUHCHUA

4.1

Knaccudpukanuss u HOMEHKJIATypa HEOPraHMYECKUX COCIMHCHUN: OKCHIIOB
(comeobpazyromiue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) "
HecoJeo0pa3yoIrue; OCHOBaHWN (IIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcOoAepXk alue ¢ OecKUCIOpOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX)

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa MMPOCThIX  BCIICCTB-HCMCTAJIJIOB!

BOJIOPO/JIA, XJIOPA, KKUCIOPO/a, Cephl, a30Ta, pocdopa, yriaepoaa, KpEeMHHS

4.3

duszndeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpu:d, Kaliugd, Marovus U KaJIbLUA, aJllOMUHUSA, KCIIC3A. 3H€KTpOXHMH‘{€CKI/Iﬁ

PAI HaIIPSKEHUN METaJlIoB
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Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCIMHEHUM HEMETAIUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnveckue ¥ XMMHYECKHUE CBOMCTBAa OKCHUIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuausa(1V). Ilonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpymn, nmaka, memu(Il) u

xenesa(ll, IIT). I[Tonyyenne okcua0B METAILIIOB

4.7

XVMUYECKUE CBOWCTBA OCHOBaHHWH U aM(pOTEPHBIX THAPOKCUAOB (Ha MpHUMEpe
TUAPOKCUAOB  alIOMUHUS, Keneza, UuHKA). [lomyuenue ocHoBaHuil u

aM(OTEPHBIX THUAPOKCHJIOB

4.8

OO0me XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOAHOM,
CEPHHUCTOM, CEpHOH, a30THOH, (ochOopHOU, KPEeMHHEBOH, yrosbHOW. OcoObie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOM CEpPHOM M A30THOM KHCIIOT.

[Tonyuenue kucior

4.9

OO6ume xuMHuyeckre cBoicTBa cpeHux coneil. [lomyuenue comneit

4.10

HonyquHe, COGI/IpaHI/IG, pacno3HaBaHuC BOOOpOJd, KHCIOpOJd, aMMHAKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopuun

4.11

[Tomyuenne amMMmuaka, CEpHON M a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. OO0mme

CHOCOOBI OTYYSHHS METAJUIOB

4.12

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanusa XUMHUECKUX peakluid MO pa3iuyHbIM MPU3HAKAM: 110 YUCITY U




COCTaBy Y4YaCTBYIOIIMX B PEAKIMHU BELIECTB, IO TEIIOBOMY 3(dexry, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKHX YJIEMEHTOB

52

TennoBoii A PeKT XUMHIECKOU peaklnK, TEPMOXUMUUYECKHE YPaBHEHHU. JK30-

U DHAOTEPMUYECKUE peaky. TepMOXUMUYECKUE YPABHEHUS
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OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKMCIEHHST W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuuu

54

Teopus 3eKTpoaUTHYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe OJICKTPOJIHUTEI. CrenecHb JUcconruanumn

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAHHUS PEaKIMid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUU

XuMUS U OKpy’Karoas cpeaa

6.1

BemectBa u Martepuanbsl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTOJIb30BAaHUE BEUIECTB M XUMHUYECKUX pEakuuid B JabopaTopuu U OBITY.

HepBaﬂ IMoMOIIb IMPHU XUMHYCCKUX O0XKOraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKpYy)Karomied cpenbl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3MyXa M BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbras momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
pelIEHUH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6BITy, MCIUIHUHC, IMMPOMBINUICHHOCTH W CCJIBCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIAaBOB (CTallb, YYTyH, AIOPAIIOMHUHUN, OpoH3a) B OBITY |
IMPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, NPUPOIHBIN Tra3, HE(PTH),

MPOIYKTHI MX IepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

[lepBoHauanbHbIC TMOHATHS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE 0 OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, O€IKaX, YIieBoIaX — U UX

POJIA B ) KU3HU YCIIOBCKA

PacuéTnr:

7.1

1o popmMynamM XUMHUYIECKUX COCTUHEHUIN

7.2

Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

Mo XUMHUYCCKUM YpPaBHCHUAM
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