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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTEIbHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepasbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHUEIIIUU MPErnoAaBaHusi y4eOHOTro npeaMera « XuMush»
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMum Aa€T TPENCTABICHHWE O TIENSAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCHHUTAHHWS M PAa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
MpeIMETAa, YCTaHABIIUBAECT 00si3aTeNbHOE MPEIMETHOE coAepKaHue,
IIPEIyCMATPUBAECT PACIPEIACICHUE €ro MO KilaccaM U CTPYKTYpPUPOBAHUE II0
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUH, ONPENEIAECT KOJWYECTBEHHBIE H
Ka4ECTBEHHBIE XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEIOBATEbHOCTh ~ M3YUYEHUA XHUMHUH C Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Ipollecca, BO3PACTHBIX
0COOEHHOCTEW  00yYarolmuxcs, OINpeAeNsseT BO3MOXHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3yibTataMm 00yYeHHs] XUMUU Ha YPOBHE 11€JIEH M3ydeHUs peaMeTa 1 OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENILHON JIEATELHOCTH O0O0YyYaromerocss Mo OCBOCHUIO
y4eOHOTO COJIepKaHUS.

3HaHUWE XUMHUHU CJIY>KUT OCHOBOM it (POPMHUpPOBAHUS MHPOBO33PEHUS
oOyyarolierocs, €ro NmpeACTaBICHUM O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatoT GopMUPYEMbI€ XUMHUEW NPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMU BEIIECTB B MPUPOJIE, O MYTAX PEHICHUs TI00aabHBIX
MpoOJieM YCTOMYMBOTO PA3BUTHs YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECCKOM,
MUIIEBON U DKOJIOTMYECKOM 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealm3alid  BO3MOXHOCTEM  JUIsi  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYphI JINYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBIIUJICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0yYarolmmxcsi, HaBBIKOB HUX CAMOCTOSATEIHHOM  y4eOHOM  JeATEeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W MCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHATILHOM JCSITEIHHOCTH;

3HAKOMHUT CO CHEMU(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJOCTHOTO B3IJISIAa HA €AUHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYarOInXCs;



Croco0CTBYeT (OPMHUPOBAHUIO I[EHHOCTHOT'O OTHOIIEHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHple HampaBiIeHUS B OOyYEHUH XHUMHUU OOECHEUYMBAIOTCS CHEIH(PUKOM
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudecKd
aJlanTHPOBAHHBIM OTPaKCHHEM 0a30BOM HAYKU XMMHUHU Ha OMPE/IeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XHMHHU, OCHOB
HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepkaHus MpOorpaMMbl IO XUMUU C(OpPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOIO mnojaxoaa K €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEIIICCTBE U CUCTEMbI ITIOHATHI O XUMHUYECKOMH
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbI IO IPUHIIMITY
MOCJIEAOBATEIBLHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepunonnueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TIPEACTaBICHHM 00 JJICKTPOJIMTUYCCKON JHUCCOLMAIMN BEIISCTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJJHOTO
YpPOBHS K JIPyrOMY, BBITIONHSAS (YHKIIUM OOBSCHEHHS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEU MPAKTUYECKOTO MPUMEHECHUS U IOJYYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHM CHOCOOCTBYET  (DOPMHUPOBAHUIO
MPEJICTABICHNUS O XMMHUYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEeMHOM MpHUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAy4YHOMY 3HAHUK W
METOJlaM TO3HaHHWS B Hayke. M3yueHHe XUMHUHM TPOUCXOJUT C MPUBICYEHUEM
3HAHUW U3 paHee U3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaroIUuid MUPY,
«buonorus. 5—7 knacce» U «PU3KKA. 7 KIaccy».

[Ipu w3ydyeHHMH XUMHUH TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJBTYpHI.
3agadya ydyeOHOro mnpeaMera COCTOUT B (DOPMUPOBAHUU CUCTEMbl XMUMHYECKHUX
3HAaHUN — BaKHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKHUX MOJIOKESHUM,



JOCTYIIHBIX 00OOIIEHUI MHPOBO33PEHUYECKOIO0 XapakTepa, s3blKa HAYKH, B
OpUOOIIEHMM K HAyYHbIM METOJaM T[O3HaHUS MpPU M3YYEHUU BEUIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHOW U Y4eOHO-HCCIIEIOBATEIbCKOM
JESITeIbHOCTH, OCBOCHHM TPaBUJ 0OE€30MacHOr0 OOpaleHHsl C BEIIECTBAMHU B
MOBCEHEBHOM JKU3HMU.

[Ipu M3yyeHUU XUMUU Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUsSI BaXKHOE
3HaY€HHE MPUOOPENH TaKUE LU, KAK:

— (GOpMHUPOBAHHE HWHTEIUIEKTyaJIbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTH4YeCKoe MpUOOIIeHUEe
oOy4Jaronmxcsi K CaMOCTOATENbHON I03HABATEIbHON JI€ATEIbHOCTH, HAyYHbBIM
METOJilaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUHY;

— obecrieyeHne yclIoBUil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUYaIOIUMUCS
OIbITa Pa3HOOOpPA3HOW MAEATEIbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIIOUYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHITH U OICHUBATH SBICHUS
OKPYAIOIIEr0 MHpA, UCIOJIb3Ysl 3HAHUS WU ONBIT, MOJYYEHHBbIE NMPU W3YUYECHUU
XUMUU, TPUMEHSATh HMX MPU pPEHIEHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y O0O0y4aromMxcs T'yMaHUCTHYECKHX OTHOILIEHUH,
NMOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
11eJIeCO00pa3HOTO TOBECHUSI B OBITY W TPYJAOBOM JEATEIBHOCTH B LEJSIX
COXPaHEHHUs CBOETO 3/I0POBbs U OKPYKAOIIEU IPUPOLHON CPEBI;

— pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOCGHMs  OOIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIS U HANpaBJIEHHOCTU AAJbHEHIIEro
00yueHus.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX JMJIA H3YYEHUs XUMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTapisieT 136 yacoB: B 8 kitacce — 68 vacos (2
yaca B HeJleli0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).

COILEPKAHUE OBYUYEHUSA

8 KUIIACC



IlepBoHauyabHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Posib XUMHM B KU3HU YeJIOBEKa. XUMUSL B CUCTEME HayK.
Tena u BemectBa. du3nMyecKkUe CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOJax MO3HaHHWS B XUMHUHU. UHMCTHIE BElIeCTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbI. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XHWMHUYECKUX 3JIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAs aToMHas Macca.
OTtHOcuTeNbHAS MOJIEKYsIpHas Macca. MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonnuectBo BemectBa. Monb. MonsipHast macca. B3aumMocBsi3p KOJIMUECTBa,
Macchl W 4YHCIAa CTPYKTYpHBIX €IWHHUI] BemecTBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTMHEHUA.

duznyueckre U XUMUYECKUE SBJICHUS. XUMHUUYECKasl peakius U e€ MpU3HaKH.
3aKOH COXpAaHEHMsSI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMHUYECKUX peaKlni (COeTUHEHMS, pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

XumuuecKkuii IKCnepuMeHm:

3HaKOMCTBO C XMMHYECKOW MOCYJ0H, MpaBUiIaMH paboThl B 1abopaTopuu u
npuémMamu o0paleHus: ¢ JIabopaTopHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢u3nueckux CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOI0/ICHNE
¢u3nueckux (IJIaBjI€HUE BOCKA, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIICHWE W KOHJCHCAIMs BOJABI) M XUMHUYECKHX (TOPEHHE CBEYH, MPOKATHBAHHE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBIE Mea C KUCIOTON) SBJICHUH, HAOII0IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKUX PpeaKIuil (pa3ioxeHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHEe T'MIPOKCHIA
Menu (II) mpu HarpeBanuu, B3auMOJICUCTBUE Kee3a ¢ pacTBopoM coiiu meau (1),
M3y4eHHEe CIOCOOOB pa3JelieHus] CMEeceil: C MOMOIIbID MarHuTa, (QUIbTPOBaHUE,
BbITIApUBAHUE, JUCTHLISAINA, XpoMaTorpadusi, MpOBEICHUE OUYUCTKH TTOBAPEHHON
coiu, HaOJIOAEHHE U  ONHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHME MOJENEH MOJIEKYI
(I1apoCTep>KHEBBIX ).

BakHeiilue npeacTaBuTe M HEOPraHNYeCKUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3neMeHT U mpoctoe
BemiecTBo. Haxoxxaenuwe kuciaopoga B mpupoae, (U3MUecKhue M XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcupabl. [lpumenenue kuciopoma. CrocoObl
NOJIYYeHHs] Kuciopoda B JabopaTopuud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoza B npupojae. O30H — auIoTponHas MOAU(PUKALIMS KUCIOPOa.



TernoBoit 3h(dekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCUIIEHHE MapHUKOBOI0 3 deKTa, pazpylieHue 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopoaa B
npupoae, Gu3MYecKkne W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u conm.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpsl.
HacelilieHHble W HEHACHIIIEHHBIE pacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jig BEIIeCTBa B pacTBOpe. XMMHUUECKHUE CBOMCTBA BOAbI. OCHOBaHUSI.
Ponp pacTBOpoB B Inpupoze U B )KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUpoaHbIX BojA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHBIE, aM{OTEpHBIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Duzmyeckne U XUMUYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHune okcuaos.

OcHoBanusa. Krnaccudukanuss ocHOBaHUM: MIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMU. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan axktuBHoctm meraimoB H. H. bekerosa.
[lonydeHue KHACIOT.

Comu. Homenknarypa coneil. @U3NYECKUE U XMMUYECKUE CBOMCTBA COJICH.
[Tonydenue coien.

I'eneTnueckas cBsI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3YXE, MOJIyYCHHE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHHE CBOMCTB KHUCJIOPOJa, HAOJIIOJECHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKparieHus TopeHus (moXapa), O3HaKOMJIEHHEe ¢ oOpasllaMu OKCHIOB U
OMHCAaHUE WX CBOMCTB, TMOJy4deHHE, COOMpaHWe, pAaCIO3HABAaHUE M H3y4YCHUE
CBOMCTB BoJIOpoAa (ropeHue), B3auMozeicTBue Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIIOJICHHE O0pa3lloB BEIIECTB
KOJTMYECTBOM | MOJb, MCCIIEIOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIIECTB C
pa3IMYHONM PAacTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM
MacCOBOW J0JIEl pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBUE BOJBI C METalaMu
(HaTpueM ©W  KajblueM) (BO3MOXXHO HCHOJIb30BAaHUE BHJICOMATEPHUAIIOB),
UCCJIeIOBaHUE O0pa3lOB HEOPTraHWYECKUX BEIIECTB pA3JIMYHBIX  KJIACCOB,



HaAO0JI0/ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PAacCTBOpPAxX KUCIOT M IIEJIOYEH,
u3ydeHue B3aumojieicTBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KHCJIOT C METajulaMH, pPEaKUUi HEeUTpaln3alyd, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTHMM W3 PACTBOpPA COJIM, PELICHHE
JKCIIEPUMEHTAIIBHBIX 33a/la4 N0 TeMme «BaxkHenmme Kiaacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
jaementoB JI. U. MengesneeBa. CtpoeHne aTroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOMBITKH KiIacCU(PUKAMA XUMHUYECKHX 3JieMeHTOB. IloHsTHE O
IpyINax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMEJIbHBIE METAILIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[Tepnoanueckuii 3akoH. [leproanueckas cucreMa XUMHUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkomepuonHas ©  JJIuHHONEpuoAHas  (OpMbI
[Tepuoanyeckoit cucrembl xumudeckux aeMeHToB [. 1. Menneneesa. Ileproabl
u rpynnbl. Ou3ndeckuil CMBICI ITOPSAIKOBOIO HOMEPA, HOMEpPOB IIEpUOAa WU
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA M0 ero noioxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbBI XUMUYECKUX
3JIEMEHTOB Ui pa3BuThs Hayku W npaktuku. J[. WI. MenneneeB — yd€Hbli u
rpaXKJaHVH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJIApHAsT YW HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCHepuMeHm .

U3y4eHHUe OO0paslloB BEHIECTB METAUVIOB M HEMETANJIOB, B3aUMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W WIEJIOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX — NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUU
(ropenue, peakiMu pas3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnbnie ceasu



Peanuzanus MeXNpeaIMETHBIX CBSI3€M NpU M3YYCHUM XUMHUM B 8 Kjacce
OCYILIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAayYHBIX
MOHATHH, TaK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAyYHBIH (pakKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIM3, CHUHTE3, Kilaccuukamus, TMepUOJUIHOCTh, HAOJIIOJICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, (PU3NYECKUE BETUYMHBI, ¢IHHUIIBI
U3MEPEHMS, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpATbI, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKas peakuus

[lepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB /.
N. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHECHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi W UX
COCIMHCHUHW B COOTBETCTBHM C IIOJIO)KECHHUEM 3JeMEHTOB B Ilepuonndeckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHWYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAIUIMYECKOW PEIIETKU U
BHJIa XUMHYECKOU CBA3H.

Kiaccudukanuss 1 HOMEHKJIATypa HEOPTaHHMYECKUX BEIIECTB. XUMHUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pPa3JIMYHbIM KJacCaM HEOPraHu4YECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Kinaccudukanust XuMU4ecKUX peakiyuii Mo pa3IudHbIM IPU3HAKaM (110 YUCITY
M COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TeraoBoMy 3ddekrty, 1o
M3MEHCHHIO CTEIICHEH OKHMCIICHHS XMMHYECKHX DJIEMEHTOB, IO OOPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). JK30- U SHAOTEPMUUECKUE PEAKIIUU, TEPMOXHUMUUYECKHE
ypaBHEHUS.

[lonsiTue 0 cKOpocTH XUMHUYECKOM peakiuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOPaTUMBIX XUMHUYCCKUX peakiusx. [IoHsATHe 0 TOMOTEHHBIX M IeTepOTrCHHBIX
peakuusx. [lonarue o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHMUYECKOW pEaKIUMU M TOJO0XKEHHE XUMHUYECKOTO
paBHOBECHSI.



OKHCIIUTENFHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMHM,  AJEKTPOHHBIM  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHON  pPEAKLIUH. CocraBnenue YPaBHEHHUI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCHOJb30BAHHEM  METOJA
AJEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIMTUYECKON TUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexXaHU3M [IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IOJIHBIE M COKpAIUIEHHbIE HOHHBIE YypaBHEHHsS peakiuil. CBOHCTBa KHCIIOT,
OCHOBaHMMI W COJEHd B CBET€ MPEICTABICHUNA OO0 BIEKTPOIUTHYECKON
nucconuanvu. KauectBeHHbIE peakin Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPTraHWYEeCKHX
BEIIIECTB — METAUIOB M HeMeTauioB (rpadura M aiMasa), CI0XKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOWU peakluu
OT BO3JCUCTBUS PA3NIMYHBIX (PAKTOPOB, HCCIENOBAHUE BJICKTPOIPOBOJTHOCTH
pacTBOpPOB BEIIECTB, MpOLECCAa JUCCOLMANMM KHUCJIOT, IIEJIOYed U COoJIeH
(BO3MOXKHO ~ HMCHOJB30BAHME  BHUJEO  MaTEpPUANOB), MPOBEACHUE  OIMbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWs  peakuuii HOHHOro  oOMeEHa
(oOpazoBanue ocaaka, BBIIACICHHE Ta3za, oOpa3oBaHHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEaKIIMii
(ropeHue, peakiuu pas3iokKEeHUsl, COCIUHEHHUs), PACIO3HABAHUE HEOPTaHMYECKHUX
BELIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (PU3MYECKHe CBOMCTBA MPOCTHIX
BELIECTB — TalloreHoB. XHUMHUYECKHME CBOMCTBA Ha TMpUMepe  XJopa
(B3auMoOJEICTBHE C METallaMH, HEMETajulaMH, WIeJ0o4YaMu). XJIOPOBOJOPO/I.
ConsHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, MpUMeHeHue. JleicTBue
XJIOpa U XJOPOBOJOpPOJAa HAa OPraHU3M uYeloBeKa. BakHeime XJIOpUAbl U HX
HaXO0XKIEHUE B IPUPOJIE.

O6mas xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu OokucieHus. CTpoeHue W (PU3MYECKHUEe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U CEpbl. AJUTIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHE, HU3HUECKUE U
XuMH4Yeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, (QuU3MYECKHME M XUMHUYECKHE CBOWCTBa (00mMe Kak



NpeNCTaBUTENd Kjacca KHUCJIOT U crneruduyeckue). XUMHUYECKUE pEeaKlUH,
JeXallie B OCHOBE MPOMBIIIIEHHOTO Croco0a TMOJIy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil kucioThl. COJId CEpHOM KUCIIOThI, KAYECTBEHHAsI pEaKI[Us Ha
cynbdar-uoH. Haxoxzaenue ceppl M €€ cCOeIWHEHUN B mpupojge. XUMHUYECKOEe
3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COENMHEHHUSIMHU Cepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6miast xapaktepuctuka 3JieMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paCIpOCTPAHEHHE B MPUPO/E,
¢usnyeckue u XuMudeckue cBoiictea. Kpyrosopor a3ora B mpupojie. AMMHaK, ero
¢usnyecKkue U XMMHUYECKHUE CBOMCTBA, OdyYeHHe U nmpuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ TMoJydeHue, (PU3NYecKue U XUMUYECKUE
CBOMCTBa (0OIIME KaK TMPEACTaBUTENS Kiacca KHUCIOT U crnenuduueckue).
Hcnonbs3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KayeCTBE MHMHEPAJIbHBIX
ynoopeHuil. XuMHUECKOe 3arpsi3HEHUE OKpYXKarolleil cpeibl COEAMHEHUSIMH a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3[yXa, MOUBBl M BOA0EMOB). Docdop,
ajutoTpornubie Moaudukanuu Qocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u hochopHas kucnoTa, PU3MIECKUEC U XUMUYECKUE CBONCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

O6mras xapaktepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHCIECHUS.  YTIEepoA,  aJJIOTPOIIHbIE
MoAU(UKALIMKM, PACOPOCTpAaHEHUE B NPHUPOAE, (PU3NYECKHE MU XUMHUYECKHE
cBorictBa. Ancopomusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbu3nyeckre M XUMHUYECKHE CBOWMCTBA, JIEMCTBME HA JKUBBIE OpPTraHU3MBI,
MOJlyYeHUE U MPUMEHEHHE. DKOJIOrMYecKrue MpoOJieMbl, CBA3aHHBIE C OKCHUAOM
yraepoga (IV), rumore3a rinobanbHOTO TOTEIJICHUS KIMMaTa, MMapHUKOBBIN
addekT. YronapHas KUCIoTa U €€ CoiM, X PU3NYECKUEe U XUMUYECKUE CBOWCTRA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEIHCKOM
XO35HCTBE.

[TepBoHavasIbHBIC TOHATHSA 00 OPTaHUYECKHUX BEMIECTBAX KaK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJ, TIMIEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, TPUPOAHBIA Tra3, HePTb),
MPOYKThI WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMONOTUYECKU BaXKHBIX BEIIECTBAX: KHUpaX, OelKax, yrieBojax — U uxX
poJii B OKM3HM 4eloBeKa. MarepualibHOEe €JIMHCTBO OpPraHMYECKUX U
HEOPTraHUYECKUX COCTUHEHUH.



Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIy4YEHUE U
npumeHenue. CoenuHeHUs KpeMHHs B mpupone. OOmme mnpeacTaBieHUs 00
okcuae kpemuus (IV) u kpemHueBoil kuciore. CHIMKAThl, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeilne cTpouTenbHbIE MaTepuaibl: KepaMHuKa,
CTEKJIO, IIEMEHT, 0eToH, ene300eToH. [Ipobrembl 6€30MacHOTO MCMOIB30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

M3y4YeHHE 00pa3lioB HEOPTAaHUYECKHUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEAKUM HA XJIOPHUI-MOHBI U HAONIOAEHUE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpaXKarole (PU3NYECKUE M XUMUYECKHUE CBOMCTBA
raJIOTEHOB M HUX COEAMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPHUAIIOB),
O3HaKoMJIeHHe ¢ oOpa3luaMu XJOpUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpasnaMu  ceppl M €€  COCAUHECHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMaTEPHUANIOB), HAOIIOJEHHE Mpoliecca OOYTIIMBaHUS caxapa IOJl IeUCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBIEHHOIN CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHOW peakuu Ha CyJbQaT-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIOIb30BaHUE
BHJICOMAaTEPHUANIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUM, MOITYUYEHHE,
coOupaHue, paclo3HaBaHWE€ W H3YYCHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH u u3ydeHue NMpu3HAKOB
MX IIPOTEKaHMUsI, B3AMMOACHCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C ME/IBIO
(BO3MOXKHO HCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUue Moenen
KpUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura, QyiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJy4YeHHE, COOMpaHHe, paclio3HaBaHUE U H3YUYCHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHHE KaueCTBEHHBIX pEaKkIui Ha KapOoHAT U
CWIMKAT-UOHBl W U3YyYCHHE TMPU3HAKOB HUX MPOTEKAHUs, O3HAKOMIIEHHUE C
NPOAYKIMEW CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO61ast XxapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TnoJiokeHus B llepuommueckod cucreme xumuyeckux odiemeHtoB [, .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtamimieckasl CBs3b U
METAJJIMYECKasi  KpPUCTAJUIMYEeCKass  pemeéTka.  DIEKTPOXMMHYECKUUA  psif
HanpspKeHU MeTaioB. U3WyecKre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
CrocoObl Mody4yeHus: MeTamuioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE



crocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyryH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[I{enoyHbple MeTaIBL: MONOXKEHUE B llepnonnueckoil cucTeMe XMMHUYECKUX
anemeHToB JI. 1. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWMCTBA (Ha mpuMepe HaTpusa U Kanus). OKcuabl u
TUAPOKCUABI HATpus W Kanus. [IpuMeHeHWe WIENOYHBIX METAUIOB M HX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MAarHMid M KalbLIMK: IIOJIOKEHHE B
Ilepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, Hax0XJIeHUE B npupojae. Ouznueckue u XuMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxselimue coeluHEHHsS Kajblusi (OKCUZ, THUIPOKCHUI, COJH).
XKécTkocTh BOJIBI U CITOCOOKI €€ YCTpaHESHHUS.

AJIFOMHUHUNA: TIOJI0)KEeHUE B [lepronueckor cucTreMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToOMa, HaxOKICHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATIOMUHUSL.

Keneso: nonoxenue B Ilepuoanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. PU3HUECKHE H
XUMUYECKUE CBOMCTBA *kene3a. OKcuibl, rTuapoKcuabl U conu xxenesa (1) u xxenesa
(IIT), mx cocras, CBOMCTBA U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE C oOpas3lamMyd METalIOB U CIUJIaBOB, HUX (PU3HUUECKUMHU
CBOMCTBaMM, M3YYE€HHE  PE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUIEOMATEPUAIOB), OCOOCHHOCTEW B3aMMOJACHCTBUSA OKCHA
Kalbllud W HATpPUs C BOJOM (BO3MOXKHO WCIOJB30BAaHUE BUICOMATEPUATIOB),
UCCIIEJOBAHUE CBOMCTB KECTKOW BOJIbI, MpoLiecca TOPEHUST KEJIEe3a B KUCIOPOJIE
(BOBMOXXHO  KCIOJIb30BAaHME  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIM Ha WOHBI: MarHus, KajblMs, aJIIOMUHUS, [IMHKA, Keje3a
(IT1) u xxeneza (I11), menu (I1), HAOMIOIEHNE W OMKMCAHKUE TIPOIIECCOB OKPAITMBAHUS
[JJAMEHU WOHAMU HATpHsl, Kalus W Kaidblud (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
U TUAPOKCHUJIA IMHKA, PElIeHHEe KCIIEPUMEHTANIBHBIX 3aa4 1o TeMe «Baxueniue
METaJIIbl U UX COSTUHCHUS.

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa m Marepuanbl B MOBCEAHEBHOW JKM3HW 4YeJIOBEKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B OwbiTy. IlepBas momonib npu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.



XHMMHUYECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, nainee — [IJIK). Poias xumuu B penieHun 3K0JI0rMUeCKUX
poOJieM.

Xumuueckuii IKCnepuMenm:

U3ydeHue o0pasloB MATEPHAIOB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHBIE
MaTepuabl).

Mesxcnpeomemmnunie ceasu

Peasmmszannst MeXNpenMETHBIX CBSA3€M NPHU HW3Yy4YEHUM XMMHUU B 9 Kiacce
OCYLIECTBJISIETCS 4€pe3 HCIOJb30BaHWE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX
MOHSTUH, TaK U MOHATUH, SABISIOIIMUXCA CUCTEMHBIMU JJIS OTAEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1Iue ecTecTBEHHO-HAayuYHble NMOHATHA: HAY4YHBIA (PakT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KJIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIIOICHUE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, W3MEPEHHE, MOJIEb, SBJICHHUE, ITAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

@usnuka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUL,
U30TOMNBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUYECKHWA 3apsj, IPOBOJHUKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (POTOINEMEHT, BEUIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEILIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAs
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €AMHULBI M3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MUHEpAIbHbIC
yA00pEHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEPATbI, TOPHBIE MOPOJBI,
II0JIE3HBIE NCKOIIAEMBbIE, TOILINBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJBTATHBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
00pa3oBaHUsl JIOCTUTAIOTCS B XOJ¢ OOydeHUS XUMHHM B €IMHCTBE y4eOHOU WU
BOCITUTATEILHON JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B
oOIllecTBe MpaBWJIaMU M HOPMaMH TIOBEJCHHS W CIIOCOOCTBYIOT TpoIleccaM
CaMOITO3HAaHUs, CAMOPA3BUTHUS U COLUATIU3AIIUN 00YYarOITUXCSI.



JIM4HOCTHBIE  pe3yJbTaThl  OTPaXarOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBATbCS CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUM U
pacIIMpeHue OMbITA ICSITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1)maTprmoT4ecKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJICAWIO0, TIOHMMAaHWs 3HAYEHUS XMMHUYECKOM HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM HHQpopmaIrmend o
MEPENOBBIX JOCTHXKEHUSIX M OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOM XWUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2)rpas;kIaHCKoOro BOCIUTAHUSA:

IIPEJACTABJICHUS] O COLMAIBHBIX HOPMax M MPABAIIAX MEXKIUYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHCCIEAOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOHM JEATENbHOCTU MNpU
BBITIOJIHEHUU YYE€OHBIX, TO3HABAaTEIbHBIX 3a/1a4y, BBIMOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce OTOW y4ueOHOM J1eATeNbHOCTH, TOTOBHOCTHU
OLICHHBAaTh CBOE TMIOBEJCHHE W TIOCTYNIKA CBOMX TOBAPHUILEH C TMO3ULUAU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3)IEHHOCTH HAYYHOTI'O MO3HAHUA:

MHPOBO33PEHYECKUE TIPEICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABJIAIOIINC
OCHOBY JIJIs1 TIOHUMAaHUSI CYIIIHOCTH HAyYHOW KapTUHBI MHUpA, TPEACTaBICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TPUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYCHUE HOBBIX 3HAHUH IIO
XUMUU, HEOOXOAUMBIC I OOBSICHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABaTEIbHON, MH(GOPMAIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbBHOW pabOThl € Y4YEOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEJACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JHOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  KMCCIEI0BATEIbCKOU
JeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH W YPOBHS OOy4YeHUS B
JaJIbHCUIIIEM;

4)(popMUPOBAHUSA KYJIbTYPbI 310POBbA.

OCO3HaHWE€ IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICACTBUU U



HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJIKOrojsi, HAPKOTUKOB, KypeHHUsl),
HEOOXOJUMOCTH COONIOJIEHUS] TMpaBuia 0€30MacHOCTH TIpu  oOpalieHun ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U peaibHON KU3HH,

5)Tpy10BOro BOCIMTAHMS:

HWHTEpEC K MPAKTHIECKOMY M3yUCHHIO TTpodeccuii U Tpyaa pa3IngyHOro poja,
YBAXEHHE K TPYyAy M pe3yibTaTaM TPYIAOBOM JEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BHIOOP
WHJIUBUAYAJIbHOW TPACKTOPUHU MPOJOTKEHUS 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCHENTHONW TPO()EeCCHOHATBEHON AEATETFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMECHH,
TOTOBHOCTH aJalTUPOBATHCS B MPOheCcCUOHATBHOM CpeJIe;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIICHUE K NPHUPOJC KaK HCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, MIOHUMaHUE IIEHHOCTU 3JI0POBOTO U
6e3omacHoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3UeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHMUS
npaBuiI 0€30MACHOTO MOBEJECHUS MTPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIIMSIX,
YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOJIEH;

CITIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydaeMble MPU WU3YYECHUH XUMHH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH NPUPOJIHON CPENON, 11 TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOW  KyJNbTYPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJeM U MyTeW MX PEIICHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOM M COLMAIIbHOMN MTPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeranpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TeOpHus,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEeAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHUW U3 ITUX NPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEITOCTHOU
HAay4YHOU KapTHHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC AEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble oOecneunBaroT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el cCTBUSA

Ba3oBble Jijornyeckue 1eicTBHA:

YMEHHUSI HUCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBILIJIEHUS IIPU OCBOCHHHU
3HaHWI: PacKphIBaTh CMBICT XMMHYECKUX TOHSTHH (BBIAENSATH MX XapaKTepHbIC



NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMU TOHSITHUSIMHU), HUCIOIb30BAThH
HNOHSATHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEaAKIUH,
yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAJIOTHH),
JIeNaTh BHIBOJIbI U 3aKJITIOYEHUS;

yMEHUE TMPUMEHSTh B TIpPOlleCC€ TMO3HAHUA TOHATUS (MPEAMETHBIE U
MeTaIpeAMETHBIC), CHMBOJUYECKUE (3HAKOBBIE) MOJICIIN, HUCIIOIh3YEMbIC B XUMHUH,
peoOpa30BhIBATh MTUPOKO MPUMEHSIEMBIE B XHMHUH MOJICTLHBIC MPECTaBICHUSI —
XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTa), XUMHu4Yeckas ¢opMmyna W YypaBHCHHUE
XUMHUYECKON peaKkIuu — MpU pelIeHuH y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIENIbHBIX TPEJICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHUX BEIIECTB M XUMUYCCKUX PEAKITHH,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICJACTBEHHBIE CBSI3U W
POTUBOPEYHS B U3YYAEMBIX MPOIECCaX U SIBICHUSIX.

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

YMEHHUE HCI0Ib30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MMO3HAHMS, a TaKK€ B Ka4yeCTBE OCHOBBI i1 (OPMHPOBAHUS THUITOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3allud W TPOBEICHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEITEHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYIUPOBATh 000OIICHHS 1
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATH OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU HWHTEPHPETUPOBATH HHGOOPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TTOJYyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsT  JIUTEpaTypa XHWMHYECKOTO COJCP)KaHUs, CIPAaBOYHbBIC
mocoOus, pecypchl WHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;

YMEHUE TPUMEHSATh Pa3IMYHbIE METOJbI U 3aIPOCHl TIPU TIOWCKE W OTOOpE
uH(GOPMAITMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIS BBITIOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 3a7ad ONPEICAEHHOTO THITA, TPHOOPETCHHUE OIBITA B
0o0JacTH  MCTMOJIb30BaHUSI  WH(MOPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHBHOTO MCIIOJIb30BAHUS PA3TMIHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIbHYIO GOpMY MpeACTaBICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
IpyruMu popmamMu rpaduKu U UX KOMOHWHALIMSIMU;



YMEHUE UCIOJIb30BaTh MW AaHAIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIeI0BATEIHCKON JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCHOPTA HA COCTOSHHUE OKPYKAIOUIEH MPUPOIHOU
cpensl.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS:

yMEHHUsI 3ajJlaBaTh BOIPOCHI (B XoJi¢ Juajora W (WIM) JUCKYCCHH) IO
cymectBy  obOcyxmaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NOPEACTaBIATh  MOJYYEHHBIE  pPE3yJbTaThbl  I[MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUIO
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO SKCIEpUMEHTa (Jab0paTOpHOTO OMbITa,
71ab0paTopHOI pabOThI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBATEIbCKOW  JEATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIUX MNpoOJeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB U COTJIACOBAHUS
no3utuii (oOcyxneHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIPEACICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U JApyrue).

PeryisiTuBHBIE YHHBepcaJbHble y4eOHbIe JeHCTBUS:

YMEHHUE CAMOCTOSITENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NEeSATEIbHOCTh, BBIOMpATh Hanbosee 3(PPeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTUPOBAThH
MPEUIOKEHHBI  AJITOPUTM JIEMCTBUM TNPH BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO PE3yJIbTAaTa 3asBJIICHHOM LIEJIU, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIOBUU 33/IaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOEHHUIO 0053aTEIHLHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepasibHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CHOCOObI
nercTBul, crnenuduUUecKkue IS TpeAMEeTHONW o0jacTh  «XUMHUS», BUJIBI
NEATEIbHOCTH MO  TOJYYEHHUIO HOBOTO  3HAHMS, €ro HWHTEpPHpETalNH,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YYCOHBIX M HOBBIX CUTYAITUsIX.

K xoniy oOyuenus B 8 kJacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpacCKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHX MNOHSATHW: aTOM, MOJIEKYJa,

XUMHYECKUN JJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH



(oHOpOAHAS M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi JI0JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKasl peakius, KiaccupuKaiusi peakiui: peakiuu
COCAMHEHHUs, pEaKUUU PAa3JIOKEHUS, pEaKUWHd 3aMEIICHUs, pEeaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TeTJI0BOU 3(h(PeKT peakiuu,
SIpO aToMma, BJEKTPOHHBIM CJIOM aroMa, aToMHas OpOWUTallb, PagUycC
aToMa, XUMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJSpHAs KOBAJCHTHasi CBSI3b,
WOHHAsl CBA3b, MOH, KaTUOH, aHHOH, PAacCTBOpP, MACCOBAasl JI0Js BEUIECTBA
(IporeHTHAasE KOHILIEHTpAIUsi) B PacCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHA U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJIECHHS (HOpMyJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTpEJENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEUIECTB K ONpPENEIEHHOMY KIACCY COEIMHEHHM 110
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBajJeHTHasT U HOHHAs) B
HEOPTraHMYECKUX COCTUHEHUSAX;

packpeiBath cMmbica [lepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOICTB
XUMUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHA ABOTapo;

OMKCHIBATH M XapakTepu3oBaTh TaOnuuHyto (opmy Ilepuognyeckoit
CUCTEMbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJBIIIE TIEPHOJIbI, COOTHOCHUTH O00O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabiauie «llepumognueckass cucrteMa XuMHUYeCKHX d3iemeHToB J[. .
MeHnneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sipa, o0IIee YUCIO AIEKTPOHOB
U paCTIpEeIENICHHE UX 10 SJICKTPOHHBIM CIIOSIM);

KJIaCCU(PUITMPOBATh XUMHYECKHE DJIEMEHTHI, HECOPTAHUUECKHE BEIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B pPEaKIUU
BEILIECTB, 0 TETIOBOMY A (PeKTy);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkKAasi ONMKUCAHUE IPUMEPAMH MOJIEKYJISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHWMHYECKUX [MPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJISIPHYIO  MacChbl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO 3JIEMEHTa 10 (opmysie
COEIMHEHHSI, MaCCOBYIO JIOJIO BELIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKIuu;

NPUMEHSTh OCHOBHBIE OINEPALUH MBICIUTEIBHON AEATEIbHOCTA — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3allUui0, KilacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYHUHHO-CIEACTBEHHBIX CBSI3€M — ISl U3Y4YEHUS CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKIMil, eCTeCTBEHHO-HAy4YHBbIE METOJIbI
NMO3HAHUSA — HAOJIOJICHUE, W3MEpPEHHEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

cledoBaTh  IpaBWJIaM  IIOJb30BAaHUS  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TakKe IMpaBwiaM oOOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSIMU 1O BBITOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA,
[JAHUPOBAaTh W MPOBOJAUTH  XUMHUYECKHE  DKCIEPUMEHTHI MO
pPacno3HaBaHHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, henondranenuH, METHIOPAHK U JPYTHE).

K koniy oOyuenus B 9 kJacce npeaIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHUX MOHATHUWA: XUMHUYECKHUU
JJIEMEHT, aTOM, MOJEKYJa, HWOH, KAaTHOH, AHWOH, IPOCTOE BEILECTBO,
CJIO’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIICHb
OKHCJICHUS, XUMHYECKasi PeaKIMsi, XUMUYEeCKasi CBsI3b, TEIUIOBOI 3¢ ekt
peakluuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOIUTHI, AIEKTPOJUTHYECKAS] IUCCOUMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaiu3aTop, XWMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HeoOpaTUMbIE pEaKUu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKLH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHME W  BOCCTAHOBJICHHE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NInYecKas), KpHUCTAJUIMYecKass pelmérka, KOppo3us METaIIOB,



CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, MPEAEIbHO JOMyCTUMAs
koHueHntpanus [TJIK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX [MOHATHI U
MIPUMEHSThH 3TU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;
UCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JJISI COCTaBIECHUS (HOpMyd
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOIO COCTaBa, NPHHAMJIEKHOCTb BEHIECTB K
onpefenéHHOMY KIJIACCy COEOUHEHHH 1o ¢dopMylaM, BHJ XUMHUYECKOU
CBA3M (KOBAJE€HTHas, WOHHAs, METAUIMYECKas) B HEOPraHWYECKHX
COCIMHEHMUSIX, 3apsij MOHA [0 XUMUYECKON (opMylie, XapaKTep Cpellbl B
BOJHBIX PAacCTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbich llepuommueckoro 3akona J[. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUCHIBAaTh W XapaKTepHU30BaTh
TabnuuHyo ¢opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «mobouyHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME TMEPUOJbI, COOTHOCUTH
0003HAaUEHHUsA, KOTOpbIE MMEIOTCI B MEPUOJAMYECKOW Tadmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sjpa, oOIlee YHCIO DBJIEKTPOHOB H
pacrpeniesieHue HMX 1O DJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U MX COEAMHEHUIl B
npejesiax MajblX MEPUOJOB U TNIABHBIX MOATPYIIL C YYETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (0 YMCIAy M COCTaBy YYacTBYIOUIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEIICHEH OKHCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMHUE W CHENUPUIECKUE XHUMHYECCKUE
CBOMCTBAa MPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNHCAHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUM;

COCTaBJIATh YPABHEHUS DJIEKTPOJUTUYECKON JAUCCOIMALMA  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO
oOMeHa, ypaBHEHHUs peaKlHi, TMOATBEPKIAIOIIMX CYIIECTBOBAaHUE
TEHETUYECKOU CBSA3U MEXIY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUi
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PEeaKuid;
IPOTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIICHUNW B Pa3IUIHBIX
YCIIOBHSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJIEKYJISPHYIO W  MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOrOo »dJeMeHTa 1o ¢opmyre
COCIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coOnrofaTh  MpaBWia  MOJNB30BAHMS ~ XUMUYECKOW  MOCYJOM U
nabopaTOpHBIM  O0OpY/IOBaHMEM, a TaKXKe IMpaBuiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMU 110 BBIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTH  pEaKlUM, TMOATBEPXKIAIOMIUE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUJI-,
uonua-, kKapoonat-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHSI W MOHBI M3YyYCHHBIX METAJUIOB, NMPHCYTCTBYIOIINAE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIICCTB;

PUMEHSTh OCHOBHBIEC OTEPAIlMU MBICIUTEIBLHON NESATeIbHOCTH — aHAJIHN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlMI0, BBISIBICHUC
MIPUYMHHO-CJICACTBEHHBIX CBSI3¢ — IS M3YyYCHUS] CBOWCTB BEIIECTB W
XUMUYCCKUX PEaKIUH, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOMIOAICHUE, M3MEpPEHHEe, MOJICITMPOBAHUE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIH ).
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Ne ni/n

HauMenoBanue
pa3aeyioB U TeM
NPOrpamMMbl

KoanuyecTtBo
4yacoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Pa3znen 1.BemrecTBO U XUMHYECKHE PeaKIUn

11

[ToBTOpEeHUE 1
yriayOieHne 3HaHu’
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kkiacca

bubmuoreka [{OK https
HYPERLINK
"https://m.edso00.ru/7f41a636"://
HYPERLINK
"https://m.eds00.ru/7f41a636"m
HYPERLINK
"https://m.edso00.ru/7f41a636".
HYPERLINK
"https://m.eds00.ru/7f41a636"edsoo
HYPERLINK
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HYPERLINK
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HYPERLINK
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HYPERLINK
"https://m.edsoo.ru/7f41a636"a
HYPERLINK
"https://m.edso0.ru/7f41a636"636

1.2

OCHOBHBIE

bu6mmoreka [IOK https



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

3aKOHOMEPHOCTHU
XUMHUYECKUX
peakuuii

HYPERLINK

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

HYPERLINK

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

HYPERLINK

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

HYPERLINK

"https://m.edsoo.ru/7f41a636"edso0

HYPERLINK

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

HYPERLINK

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

HYPERLINK
"https://m.edso0o.ru/7f41a636"/7
HYPERLINK
"https://m.edso00.ru/7f41a636"f
HYPERLINK
"https://m.edso0.ru/7f41a636"41
HYPERLINK
"https://m.edsoo.ru/7f41a636"a
HYPERLINK
"https://m.eds00.ru/7f41a636"636

13

DNEeKTpoNIUTHYECKast
JIMCCOITHAITNS.
XUMHUYECKHE
peakuuu B
pacTBopax

bu6mmoteka 11OK https
HYPERLINK
"https://m.edso00.ru/7f41a636"://
HYPERLINK
"https://m.edso0.ru/7f41a636"m
HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK
"https://m.edsoo.ru/7f41a636"edsoo
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HYPERLINK
"https://m.edso00.ru/7f41a636".
HYPERLINK
"https://m.edso00.ru/7f41a636"ru
HYPERLINK
"https://m.edsoo.ru/7f41a636"/7
HYPERLINK
"https://m.edsoo.ru/7f41a636"f
HYPERLINK
"https://m.edso0o.ru/7f41a636"41
HYPERLINK
"https://m.edso00.ru/7f41a636"a
HYPERLINK
"https://m.edso00.ru/7f41a636"636

HWTtoro 1o 17
pazneny
Pasznea 2.HemeTasIbI B HX cOeTMHEHUS
bubmuoreka [{OK https
HYPERLINK
"https://m.edso00.ru/7f41a636"://
HYPERLINK
O6as "https://m.eds00.ru/7f41a636"m
XapaKTEePUCTHKA HYPERLINK
"https://m.edso00.ru/7f41a636".
2.1 XHUMHYECKHX 4

anemeHToB VIIA-
rpynisl. ['anoressr

HYPERLINK
"https://m.edso00.ru/7f41a636"edsoo
HYPERLINK
"https://m.edsoo.ru/7f41a636".
HYPERLINK
"https://m.edsoo.ru/7f41a636"ru
HYPERLINK
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"https://m.edsoo.ru/7f41a636"/7
HYPERLINK
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HYPERLINK
"https://m.edsoo0.ru/7f41a636"41
HYPERLINK
"https://m.edso00.ru/7f41a636"a
HYPERLINK
"https://m.edso00.ru/7f41a636"636

2.2

OO6mas
XapaKTEePUCTHKA
XAMHUYECKHUX
aneMeHTOB VIA-
rpynnsl. Cepa n eé€
COCIMHEHHUS

bu6mmoteka 11OK https
HYPERLINK
"https://m.edso00.ru/7f41a636"://
HYPERLINK
"https://m.eds00.ru/7f41a636"m
HYPERLINK
"https://m.edso00.ru/7f41a636".
HYPERLINK
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"https://m.edsoo.ru/7f41a636"636

bu6mmoteka IIOK https
HYPERLINK
"https://m.edso00.ru/7f41a636"://
HYPERLINK
"https://m.edso00.ru/7f41a636"m
HYPERLINK
"https://m.edso00.ru/7f41a636".
HYPERLINK

Obumas "https://m.eds00.ru/7f41a636"edsoo
XapaKTEPUCTHKA HYPERLINK
XUMHUYICCKHAX "https://m.edso00.ru/7f41a636".
2.3 511eMEHTOB VA- HYPERLINK
rpynmnsl. A30T, "https://m.edsoo.ru/7f41a636"ru
docdop u nx HYPERLINK
COCIMHEHNS “https://m.edso0.ru/7f41a636"/7
HYPERLINK
"https://m.edso00.ru/7f41a636"f
HYPERLINK
"https://m.edso00.ru/7f41a636"41
HYPERLINK
"https://m.edso00.ru/7f41a636"a
HYPERLINK
"https://m.edso00.ru/7f41a636"636
O61mmas
XapaKTEPUCTHKA
XUMHUYCCKUX
2.4 21eMeHTOB [VA- bubmmorexa LIOK

IPYIIBL. YTIEPOa U

KPEMHHI U UX
COCIMHECHUS

https://m.edsoo.ru/7f41a636
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Htoro mmo
pasueny

25

Pa3gea 3.MeTasIbl M X COCTUHEHU S

31 OO6mue croiicTBa 4 bubmmoreka [JOK
METaJUIOB https://m.edso0.ru/7f41a636
Baxwnerimue
3.2 METaJUTbl U UX 16 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
COEIMHEHUS
Htoro no 20
paszzneny
Paszjnen 4.Xumus u okpyskawuias cpeaa
BemecTtBa n
4.1 MaTepuaibl B )KU3HU 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636
YeJoBeKa
Hroro no 3
paszneny
PesepBHoe 3 bubmuoreka [JOK
BpeMs https://m.edso0.ru/7f41a636
OBHLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Koumuec DJIEeKTPOHHbIE
Ne TBO Kontpoasusie | Ilpaktnyeckme | JlaTa uudpoBbIe
Tema ypoka
n/n 4acos padoThbI padoTbI U3yYCHUS o0pasoBaTejbHbIe
Bcero pecypcbl
[Ipenmer xumuu. Poib bubnuoreka [IOK
1 XUMHUHU B )KU3HU YEJIOBEKA. 1 https://m.edsoo.ru/ff
Tena n Bemecrsa 0d210c
Ilonsarue o MeTomax Bromaorexa OK
2 1 https://m.edsoo.ru/ff
MO3HAHUS B XUMHUH 0d227e
[TpakTrueckas padora Ne 1
«[IpaBuna paboTsl B bubnnoreka [JOK
3 naboparopuu ¥ IPUEMBI 1 https://m.edsoo.ru/ff
oOpaiiieHus ¢ 1abopaTOpHBIM 0d23dc
000pyI0BaHUEM
Jlnarnoctuyeckas
pabora.UucTtele BemecTsa u bubmorexa HOK
4 eneci. Criocobir 1 https://m.edsoo.ru/ff
: paszeneHus 0d26ca
cMmeceit 0az6
[MpakTryeckas padora Ne 2
«Paznenenue cmeceit (Ha Bubmzorexa LIOK
5 1 https://m.edsoo.ru/ff
MIpUMepPEe OYUCTKU 0d28¢c8
MOBapEHHOM COJIH)» -
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYITBI 1 https://m.edsoo.ru/ff

0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XUMUYEeCKUe JIEMEHTHI.

bubmuoreka [JOK

7 3Haku (CUMBOJIBI) https://m.edsoo.ru/ff
XHMHYECKHUX 3JIEMEHTOB 0d2be8
[IpocThie U CIIOXKHBIC bubmorexa [IOK
8 BeleCTBa https://m.edsoo.ru/ff
0d2a6c
ATOMHO-MOJIEKYJISIPHOE bubmorexa [JOK
9 https://m.edsoo.ru/ff
y4eHHUE 0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BEHICCTB. XMMHUYECKAas bubmmnoreka [JOK
10 ¢dopmyna. BanentHoCTh https://m.edsoo.ru/ff
aTOMOB XUMHYECKHUX 0d2eae
3JIEMEHTOB
OtHocuTeNbHAsE aTOMHAs bu6mmoreka [IOK
11 Macca. OTHOCUTENbHAsS https://m.edsoo.ru/ff
MOJICKYJISIpHAst Macca 0d323c
MaccoBas 10711 XUMHYECKOTO bubmorexa [JOK
12 S — https://m.edsoo.ru/ff
0d350c
bu6nmoreka [JOK
KonnuecTBo BemecTna.
13 Mons. Momspiast Macca https://m.edsoo.ru/ff
’ 0d5230
dOu3nyecKre U XUMUYECKUe bubmuorexa [JOK
14 SIBIICHHS. XAMHUYECKast https://m.edsoo.ru/ff
peakuus 0d37fa
[IpusHaku u ycnosus bubnnorexka [JOK
15 IIPOTEKAHNS XMMHUECKUX https://m.edsoo.ru/ff

peakuui

0d3al6



https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3akoH COXpPaHCHUA MaCChl

bubmuoreka [JOK

16 BelecTs. XUMAYECKHE https://m.edsoo.ru/ff
YpaBHEHUS 0d3b88
BrrunciaeHus KoJIM4yecTna,

MaccChl BEIISCTBA 10 bubmorexa [IOK

17 H https://m.edsoo.ru/ff
YPaBHCHHUSM XUMHUYECKHX 0d5708
peakuuii
Knaccudukanus XuMHUECKUX

eaKkui (CoeAMHCHUS bubmmorexa [TOK

18 P ’ https://m.edsoo.ru/ff
pa3oKeHUs, 3aMEIICHHUS, 0d3f34
oOMeHa)

M. B. JlomoHOCOB —
EHBIN-PHIMKIIOIEUCT bubnnorexa [IOK

19 ?6 . ' https://m.edsoo.ru/ff

ODHIEHHE 1 } 0d40c4
cHUCTeMaTU3alis 3HAHUI
CamocrosTenbHas paboTa o bubnuotexa [JOK

20 Teme «BemecrBa u https://m.edsoo.ru/ff
XUMHUYECKUE PEAKITUI 0d4290
Bo3nyx — cmecsk ra3os.

CocraB Bo3ayxa. Kucnopon bubmorexa LOK

21 a P https://m.edsoo.ru/ff
— BJIEMEHT U IPOCTOe 0d448e
BenecTBo. O30H
du3nyYecKre U XUMUYECKUE
CBOMCTBa KHCIIOPOJa bubnmnoreka [JOK

22 (peakuuy OKUCIIEHUS, https://m.edsoo.ru/ff
ropenue). [lonstue 06 0d4614
OKCHIaX

23 CrniocoOsI mosTyueHus bubnuotexa [JOK

KHCJIOPOJA B 1ab0OpaToOpuu U

https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d497a

MIPOMBIIIJICHHOCTH.
[Ipumenenue kucnopoa

0d497a

TemnoBoit a3 ekt
XUMHYECKON PEaKIUu,

HOHSITHE O bu6mmoreka [IOK
24 https://m.edsoo.ru/ff
TEPMOXHUMHUYECKOM 0d4790
YpaBHEHHH, 3K30- U
SHIOTEPMHUECKUX PEAKIIUAX
TorumBo (HedTh, yroib u
METaH) 32(1r iHeHyI:e bubmorexa HOK
25 8P https://m.edsoo.ru/ff
BO3/1yXa, CIIOCOOBI €ro 0ddcaa
MIPEIOTBPALICHUS
[TpakTrueckas padorta Ne 3
bu6mmorexa [IOK
o teme «[lonydenue u
26 5 https://m.edsoo.ru/ff
cobupanue Kncnolv)oz[a, 0d4ae?
W3Y4YEHHE ero CBOMCTBY
Bonopon — anemeHT u bubnuoreka [IOK
27 MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff
Haxoxxnenue B mpupoje 0d4ddo
DOu3nvecKrue U XUMUUYECKHUE bu6mmoreka [IOK
28 CBOIMCTBA BOAOPOJA. https://m.edsoo.ru/ff
[Ipumenenue Bogopoaa 0d4ddo
bubmuoreka [JOK
29 [ToHsiTHE O KUCIIOTAX U COMSAX https://m.edsoo.ru/ff
0d50d2
bu6mmorexa [IOK
CriocoOblI mosryyeHust
30 https://m.edsoo.ru/ff
BOJIOpO/a B JIaOOpaTOpuu 0daddo
31 [IpakTuyeckas padora Ne 4 bub6nuorexa [IOK
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o teme «llonyuenue n
coOupaHue BOAOPO/a,
HW3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff
0d4f42

Mosipablii 00bEM Ta30B.

bubmuorexa [JOK

32 3akon ABOrazpo https://m.edsoo.ru/ff
0d542e
Brruucnenus o0béma,
KOJIMYECTBA BEIISCTBA ra3a bu6mmoreka [IOK
33 10 €T0 U3BECTHOMY https://m.edsoo.ru/ff
KOJIMYECTBY BEIIECTBA WM 0d55a0
00BEMY
Beruncnenus 006EMOB Ta3oB
110 YPAaBHEHUIO PEAKIIUU Ha bubmorexa [JOK
34 OCHOBE 3AKOHA OBLEMHLX https://m.edsoo.ru/ff
_ 0d5708
OTHOIIIEHUH Ta30B
®dusnyecknue 1 XUMHUECKHE bubmorexa [JOK
35 . https://m.edsoo.ru/ff
CBOMCTBA BOJIbI 0d587a
CocraB ocHoBanuil. [TonsiTue bubmorexa HOK
36 06 WHMKATOpAX https://m.edsoo.ru/ff
0d59e2
Boga kak pactBopuTeb.
Haceimennsie u bu6mmoreka [IOK
37 HEHaCBILIEHHBIE PACTBOPHI. https://m.edsoo.ru/ff
MaccoBast 10115 BEIEeCTBA B 0d5b40
pacTBope
[IpakTuueckas padora Ne 5 bubnuorexa [IOK
38 o teMe «lIpurorosnenne https://m.edsoo.ru/ff

PacTBOPOB € OIPENEIEHHON

0d5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

MAacCOBOH JoJIeH
PacTBOPEHHOTO BEIIECTBAY»

CamocrosrenbHas paboTa 1mo

bu6mmoreka [IOK

39 teme «Kucnopoa. Bopopoa. https://m.edsoo.ru/ff
Bona» 0d6342
OKcuIpl: COCTaB, bubmuorexa [JOK
40 Kiaccudukanmys, https://m.edsoo.ru/ff
HOMEHKJIATypa 0d664e
[Tonyuyenue n xumudeckue
CBOWCTBA KMCJIOTHBIX bubmorera [JOK
41 ’ https://m.edsoo.ru/ff
OCHOBHBIX ¥ aM(OTEPHBIX 0d664e
OKCHJIOB
OcHOBaHUs: COCTaB, bu6mmorexa [IOK
42 KJaccudukanms, https://m.edsoo.ru/ff
HOMEHKJIATypa 0d67ca
[Tonydenue u XxuMu4YecKue bubmorexa HOK
43 . y https://m.edsoo.ru/ff
CBOMCTBAa OCHOBaHUU 0d67ca
Kucnotsr: cocras, bu6nmoreka [JOK
44 Kiaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tonyuyenue n xummdeckne bubmorexa HOK
45 . https://m.edsoo.ru/ff
CBOMCTBA KHCIIOT Odfee2
Comnu (cpennue):
HOMeH(KJI'I)ainpa )cnoco6m bubmorexa HOK
46 ’ https://m.edso00.ru/00
MOJTy4eHUs, XUMUYECKUE ado474
CBOICTBa
47 [TpakTuyeckas padora Ne 6. bubnuorexa [IOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne
AKCIICPUMEHTAIbHBIX 337124
1o TeMe «OCHOBHBIE KJIAaCChI
HEOPraHUYeCKUX
COCTNMHCHHUID)

https://m.edsoo.ru/00
ad9b7c

I'enetnueckas cBA3b MCXKIY

bubmuoreka [JOK

48 KJIaCCAaMH HEOPTaHMYECKUX https://m.eds00.ru/00
COCTUHEHUN ad9a50
bubmuorexa [JOK
0O06001IeHNEe 1
49 CI/ICTGII-\I/IlaTI/ISa s 3HAHUU https://m.eds00.ru/00
H ad9ch?
CamocrosiTenbHas paboTta 1o
" bubmuorexa [JOK
TeMme "OCHOBHBIE KIIACCHI
50 —— https://m.eds00.ru/00
b s ad9ela
COEINHEHUN
[TepBbie MOMBITKH
KJIACCU(UKAIINN XUMUYIECKUX brbmiorexa [IOK
51 https://m.edso0.ru/00
sneMeHToB. [loHsatue o
ad9ffa
IpyMIax CXOIHBIX JIEMCHTOB
[Tepuonnueckuii 3aKOH U
[Tepuoanueckast cucrema brbmiorexa [IOK
52 https://m.edsoo.ru/00
XUMHYECKHUX 3JIEMEHTOB /[.
ada52c
H. MenneneeBa -
Tepuos!, TpyTIBI bu6mmorexa [IOK
53 Honr H’H ’ https://m.edso00.ru/00
oarpynt adab2c
bu6mmorexa [IOK
Crtpoenue atomoB. CocTaB
54 https://m.edso0.ru/00

aTOMHBIX siaep. M30Tomb!

ada342



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CtpoeHnue 371eKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB

bubmuoreka [JOK

55 Ileproiraeckoii crcremr J| https://m.edso0o.ru/00
’ adaébc
N. Menneneena
XapakTepucTuka
XHMHYECKOI'0 dJIEMEHTA 110 bubmuoreka [JOK
56 €ro TMOJIOKEHUIO B https://m.eds00.ru/00
[Tepuonuueckoit cucreme /1. ada824
. MenneneeBa
3nauenue [lepuogmueckoro
3aKOHA JJIS PAa3BUTHUS HAYKU U bubmuorexa [JOK
o7 npaktuku. J[. 1. Mennenees https://m.edso00.ru/00
— Y4€HBbIi, Ie1aror u ada96e
rpaKJIaHUH
bubmuorexa [JOK
58 coni(;iﬁzf;:aim S https://m.edso0.ru/00
adb33c
CamocrosiTenpHas paboTa 1o bubnnoreka [JOK
59 teme «CTpoeHHe aroma. https://m.edso00.ru/00
XuMHu4decKasi CBS3b» adb486
DnEeKTPOOTPULIATENIBHOCTD bubnnorexka [JOK
60 aTOMOB XMMHYECKHUX https://m.eds00.ru/00
5JIEMEHTOB adaab8
bu6mmoreka [IOK
61 HNonnas xumuueckas CBsi3b https://m.eds00.ru/00
adac34
KoBanienTHas nonsipHas bubmorexa HOK
62 https://m.edso00.ru/00

XUMHNYECKas CBA3b

adaab8



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoBasienTHas HenonspHas

bu6mmoreka [IOK

63 1 https://m.edso0.ru/00
XUMHAYECKAs CBA3b
adaab8
bubmuoreka [JOK
64 CrelleHp OKUCIIEHUS 1 https://m.edsoo.ru/00
adae28
OKucIUTeNbHO- bubmorexa LOK
65 1 https://m.edso0.ru/00
BOCCTAHOBUTCJILHEBIC peaKHI/II/I adb076
bu6mmoreka [IOK
OKUCIIUTEHN U
66 1 https://m.edsoo.ru/00
BOCCTAHOBHUTEIHU 2db076
O0600111eH1E U
. bu6mmoreka [IOK
CUCTEMATHU3AaLMs 3HAHUN 1O
67 C 1 https://m.edsoo.ru/00
teMe «CTpOeHHE aToMa. ad9ch?
XuMuueckas CBI3b»
bu6mmoreka [IOK
00600
68 odHerHe 1 . 1 https://m.edsoo.ru/ff
CUCTEMATHU3ALUS 3HAHUI 0d61c6
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIACC

KoimuecTBo DJIEeKTPOHHbIE
Ne Tema ypoxa 4acoB Kourpoubnbie | IIpakrnuyeckue | Jlara uudposeie
n/n Bcero padoThI padoThI U3yUYEeHUs oOpa3oBaTe/ibHbIE
pecypchl
Ilepuonuueckuit
3aKOH.

1 [Tepuoanueckas 1 bu6mmoreka [IOK
CUCTEMA XUMUYECKUX https://m.edsoo.ru/00adb59%
anemeHToB Jl. U.

Menneneesa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
2 XUMHYECKUX 1 bubmorexa HOK
https://m.edso00.ru/00adb6b6
3JIEMEHTOB TIEPBBIX
TPEX MEPUOIOB
Knaccudukanus u

3 HOMEHKJIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunn xumuueckoit

4 CBSI3U U THIIEI 1 bu6mmoreka [JOK
KPHUCTAJUTMYECKUX https://m.edsoo.ru/00adbac6
peLETOK
CamocrosiTenbHas

5 pabota 1o Teme 1

«IToBTOpEHUE N



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

yriyOJIeHHe 3HAaHUT
OCHOBHBIX Pa3JIeIOB
Kypca 8 Kkiacca»

Knaccudpukanus
XAMHYECKHAX
peakuuii mo
pa3IUYHBIM
MIPU3HAKAM

bubmuorexa [JOK
https://m.edsoo.ru/00adbcbh0

[TonsaTue o ckopocTu
XUMHYECKON
peakuuu. [lonsarue o
TOMOTEHHBIX U
TeTEPOreHHBIX
peakuusax

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

ITonstue o
XUMHYIECKOM
paBHOBECHH.
@akTOpPBI, BIUAIOIINAEC
Ha CKOPOCTh
XUMHYECKON
peaKkuuu u
MOJIOKEHHUE
XHUMHYECKOT O
paBHOBECHS

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTENbHO-
BOCCTAHOBUTEJIBHBIE
peakmumn

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopus
ANNEKTPOIUTUYECKON

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

JIIUCCOLIMALIUH.
CuibHEbIE U ci1a0ble
ANEKTPOJIUTHI

NonHsble ypaBHEHUs

bubmuorexa [JOK

1 peakuuin https://m.edsoo.ru/00add448
XuMH4ecKue
CBOMCTBA KHCJIOT U
12 OCHOBAHHUI B CBETE bubmuorexa [JOK
npeACTaBICHUHN 00 https://m.edsoo.ru/00add5d8
3JIEKTPOIUTUYECKOMN
JACCOLMAITAN
XUMUYECKHUE
CBOICTBA COJICH B
13 CBETE bu6mmoreka [IOK
npeACTaBICHUN 00 https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON
JMCCOLMaIun
14 [TonsiTue o bubmuorexa [JOK
TUIPOJIA3E COJICH https://m.edsoo.ru/00add9d4
O6o00mmenue n
15 CI/ICTCII-\I/IlaTI/ISaLII/ISI bubmmorexa LHOK
N https://m.edsoo.ru/00addd12
3HAHUU
IIpaxTrueckas
pabora Ne 1.
16 «Pelllenie bubmuorexa [JOK
https://m.edsoo.ru/00addbfa
AKCTIEPUMEHTAITbHBIX
3a71a9»
17 CamocrosiTenbHas bubmuotexa [JOK

pabota 1o Teme

https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

«DNEKTPOIUTHYECKAS
I CCOIHAITHS.
XHUMHYECKHE
peakuuu B
pacTBopax»

18

O61mas
XapaKTepUCTUKA
raJloreHOB.
XUMHYECKHE
CBOMCTBa Ha
puMepe XJiopa

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOAOPOA.
Consanas Kuciora,
XUMHYECKHE
CBOICTBA,
MOJIy4eHue,
MIPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

20

[IpakTueckas
pabota Ne 2 o reme
«Ilonyuenne
COJISHOM KHMCJIOTEHI,
nu3yyeHue eé
CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

21

Breraucnenus 1o
YpaBHEHUSM
XUMHYECKHAX
peaKkuuii, €ciii OJIUH
W3 PEareHTOB JaH B
HU30BITKE

bubnmoreka [JOK
https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

O61mas
XapaKTEPUCTHKA
351eMeHTOB VIA-

IPYIIIbI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

23

AnnotponHsie
MoAUGUKAITIU CEPHI.
Haxoxnenue cepsl u
€€ coeqUHEHUN B
MpUpOJIE.
XUMHYECKHE
CBOMCTBA CEpBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopo,
CTpOCHHE,
(buznvecKue u
XUMHYECKHE
CBOMCTBA

bu6mmorexka [IOK
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl.
CepHas KHUCIIOTa,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA,
IIPUMEHEHNE

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

26

XUMHYECKHEe
peakiuu, JIexKalie B
OCHOBE
MIPOMBIIIICHHOTO
croco6a Mmoyry4eHus
CEpPHOM KHUCIIOTBHI.
XHUMHUYECKOE

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

3arpsi3HEHUE
OKpY>Karolen cpeibl
COCJIMHEHUSIMU CEPbI

27

Breraucnenue
MacCOBOM JOJIH
BBIXOJIa TPOJIYKTA
peakuuu

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

28

Obmas
XapaKTepUCTHKA
3J€MEHTOB VA-
rpynmnsl. A30T,
pactipocTpaHeHHE B
IPUPOJIE,
(buznvecKue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

29

AmMmuak, ero
¢buznueckue u
XUMHUYECKHE
CBOMCTBA, NIOJIy4CHHUE
U IPUMEHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004

30

IIpaxTrueckas
pabota Ne 3 o Teme
«Ilonydenune
aMMUaKa, U3y4eHHE
€ro CBOWCTB)»

bu6mmoreka [JOK
https://m.edso0.ru/00adf180

31

A3oTHas KHucnoTa, e€
¢buznueckue u
XAUMUYECKUE

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

CBOICTBa

32

Hcnonn3oBanue
HUTPATOB U COJIEH
aMMOHHS B KaYCCTBE
MHUHEPaJIbHBIX
ya0OpeHHi.
Xumuaeckoe
3arpsA3HEHUE
OKpY’KaroIen cpeibl
COEIMHEHHUSIMH a30Ta

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcun
docdopa (V) u
dbocdopHas Kuciora,
(buznvecKue u
XUMHUYECKHE
CBOWCTBA, MOJyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
¢docdaroB B kauecTBe
MUHEPATLHBIX
ynoOpeHuit.
3arpsi3HeHue
MIPUPOJTHON CpeIbl
dbocharamu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHEeHuE B
MIPUPO/IE,
¢buznueckue u
XUMHYECKHE
CBOICTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

36

Oxcuibl yriepona,
X GU3HYECKUE 1
XUMHUYECKHE
CBONCTBA.
DKOJIOTHYECKHUE
pooIeMBl,
CBSI3aHHBIE C
OKCHJIOM yTJIepoja
(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

YroapHasa KUCIoTa U
e€ coun

bubmuorexa [JOK
https://m.edsoo.ru/00ae006c¢c

38

[IpakTnueckas
pabota Ne 4 o Teme
"[lonyuenue
YIIIEKUCIIOTO Ta3a.
KauectBennas
peakuus Ha
KapOoHaT-MOH"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e

39

[TepBonavasibHBIE
TTOHSTHS 00
OpraHNU4YeCKHUX
BEILIECTBAX KaK O
COEIUHEHUAX

yriaepona

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

40

Kpemnwnii u ero
COCIMHEHMS

bu6mmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTrueckas
paborta Ne 5.
Pemenue

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

AKCIEPUMEHTABHBIX
3aJ1a4 110 TeEME
«Baxxneimmue
HEMeTaJlJIbl U uX
COCIIMTHECHMUSI

42

CamocTosTenbHas
pabora 10 TemMe
«Baxneitnue
HEMETaIIJIbl U UX
COETUHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

43

OO6mas
XapaKTEPUCTUKA
XUMHYECKUX
9JIEMEHTOB —
METaJJIOB.
Mertannuueckas
CBSI3b U
MeTaJTHYeCcKas
KpUCTaJUTMYECKast
pemeTka.
duznueckue
CBOMCTBA METaJIJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e

44

XHUMHUYECKHE
CBOMCTBA METAJUIOB.
ONEKTPOXUMHUYECKHUN
P HAaPSHKEHU
METaJIOB

bu6mmoreka [JOK
https://m.edso0.ru/00ael1156

45

OO61mme criocoO0bl
MOJTy4eHUs

bu6mmorexa [IOK
https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

MeTauioB. CIiaBhl.
Brrancnenus no
YpaBHEHUSM
XHUMHYECKHUX
peakuuii, €ciii OJuH
W3 peareHTOB
COJICPKUT TIPUMECH

46 [TonsiTue o Koppo3uu bubnmnoreka [JOK
METaJIJIOB https://m.edsoo.ru/00ae1278
bu6mmorexka [IOK
47
Ilenotnpre Meraubi https://m.edsoo.ru/00ael14b2
Oxcuasl 1
48 TUAPOKCHUILI HATPUSA Bubmorexa ITOK
AP A p https://m.edsoo.ru/00ael14b2
U Kajusg
[lenouHo3eMeNbHBIC
49 METAJUTBI — KabIMI bubmorexa [JOK
. https://m.edso00.ru/00ae15e8
1 Mar"dum
50 Baxneiimme bu6mmoreka [JOK
COCTMHCHUS KaIbIIUI https://m.edsoo.ru/00ael15e8
O0o006111EH1E U
51 CHCTEMAaTH3aIUs
3HAaHUHU
JKécTkoCTh BOABI U
52 COCOBHI 68 bu6mmorexa [IOK
https://m.edsoo.ru/00ae1886
YCTpaHEHHUS
IIpaxTrueckas
53 pabota Ne 6 o Teme bubnmoreka [JOK

"XEcTKoCTh BOALI U
METOJIBI €€

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

ycTpaHeHus"

. bubnmoreka [JOK
>4 AsomHHH# https://m.edsoo.ru/00aelc64
AmdoTtepHbIe
55 CBOMCTBA OKCHUIA U Bubmaorexa ITOK
https://m.edsoo.ru/00aelc64
TUAPOKCH]IA
bubmuorexa [JOK
>0 Keseso https://m.edso00.ru/00ae1d86
Oxcupl,
57 TUJIPOKCHUJIBI U COJTU bu6mmoreka [IOK
xenesa (I1) u xxenesa https://m.edso00.ru/00ae35e6
)
O0600111eH1E U
58 cUCTEMAaTHU3alHA
3HaHUUI
[IpakTnueckas
pabora Ne 7.
Pemenne
59 SKCIEPUMEHTAIBHBIX bubnuotexa [JOK
3aJ1a4 10 TeMeE https://m.edsoo.ru/00ae3de8
«Baxneimue
METaJUIbl U UX
COCUHEHUS»
Brrancnenus mo
YpaBHEHUSM
60 XUMHUYECKHUX bu6mmorexa [IOK

peaxui, eciu oJIuH
W3 pEareHToB JiaH B
U30BITKE WIN

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COJICPKUT IIPUMECH.
Brrancnenus
MacCOBOM J0JIU
BBIX0/1a MTPOJIYKTa
peakiumn

61

O06001IeHNe 1
CUCTEMATH3ALNA
3HAHUHU

62

CamocrosTenbHas
pabora 10 TeMe
«Baxueiimme
METAJIJIBI U UX
COCITUHEHUS

63

BemecTtBa n
Matepuabl B
MOBCEIHEBHOM
’KHU3HH YeI0oBeKa

bubmuorexa [JOK
https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE
3arpsi3sHEHUE
OKpY>Karollen cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

65

Ponp xumuu B
pereHnn
DKOJIOTHYCCKUX
npobiem

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

66

O06001IeHne 1
CHUCTEMAaTH3aIUs
3HAHUH

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a

67

O06006111eHE U
CUCTEMATU3ALUS

bu6mmoreka [IOK
https://m.edso0.ru/00adb33c
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https://m.edsoo.ru/00ae4270
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3HaHUU

O06006111EHE U

68 CHUCTEMATH3aLHs 1 bu6nuoreka [IOK
N 1 https://m.edsoo.ru/00ad9ch2
3HAHUU
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBepPsieMOro

pe3yJibTaTa
1

11

1.2

1.3

14

1.5

1.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO 00111er0 00pa30BaHusI

[To Teme: «IlepBoHauaIbHBIE XUMHUECKUE TOHITHS

PaCKpBIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX HOHATHH: aToM, MOJICKYIJIa,
XUMHUYECKUN 3JI€MEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJHOPOIHAS ), BAIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAsI
U MOIIEKYJsSIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JIOJNSI XHUMHYECKOTO DJJIEMEHTa B COCIUHCHHH,
MOJIIPHBIA O0BEM, XMMHYECKass peaklus, KiacCU(UKAIMS peaxiluii:
pC€akinun COCAUHCHHA, PCAKIMKU PAa3JIOKCHHA, PCAKIHNU 3aMCUICHUA,
peakiuu oOMEeHa, JK30- M DJHIOTEPMHUYECKHE pEeaKlUH, TEIUIOBOM
ahdexT peakiuu, pacTBOp, MaccoBas I0JiA BemlecTBa (MPOLIEHTHAS
KOHIIEHTpAIlUs1) B pacTBOpE

HIUTIOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XHWMHYCCKUX OHATHH U
MPUMEHSITh 9TH TOHSATHUS TPU OMMMCAHUU BEIIECTB U UX MPEBpAIICHUN
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBji€HHsI (opMyIl
BEIIECTB U YPaBHEHUN XUMHUYECKUX PeaKIni

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUMA MacCChbI BCIICCTB,
MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISPHOTO YYEHHs, 3aKOoHa
ABoranpo

OTpeeNsiTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCITUHCHUAX

KJaccu(UIUpoBaTh XMMUYECKHE peakuuu (10 YHCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY D (DEKTy)



1.7

1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJSIPHYIO MAacChl
BEILIECTB

BBIYHCIIATH MAaCCOBYIO JIOJIF0 XHMHYECKOTO 3JieMeHTa 1o (opmyre
COEIMHEHMS,

BBIYHCIISITH MAaCCOBYIO JIOJIIO BEILIECTBA B pACTBOPE

MPUMEHSTh €CTECTBEHHOHAY4YHbIE METOJAbl MMO3HAHUA — HaOJIoJeHueE,
U3MEpPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICICHHBIN)
ITo Teme: «BaxHennme NpeIcTaBUTENIN HEOPraHUYECKUX BEILIECTB)
PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUN: OKCHUJI, KHCIIOTA,
OCHOBaHHE, COJIb

ONpENENATh TMPUHAJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KJaccy
coenuHeHu o popmynam

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA

XapaKkTepu30BaTh (OMHUCHIBATH) O0IME XUMUYECKUE CBOWCTBA BEIIECTB
pa3IMYHBIX  KJIacCOB,  TOATBEpPKJas  ONHUCAHHE  IpUMEpaMHu
MOJIEKYJIIPHBIX YPAaBHEHUW COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUNA
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAaHUS XUMHUYECKHX
MIPEBPAIICHHUI B PA3IMYHBIX YCIOBUSIX

Clel0BaTh MpaBWJIaM  [OJIb30BaHUS XUMHUYECKOM TOCYIOM H
mabopaTOpHBIM 00O0PY/IOBAaHMEM, a TaKXKe MpaBWiIaM OOpaIIeHHUs C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKUUSIMH 110 BBIIOJHEHUIO
7Ta00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHHIO W COOMPaHUIO
ra3o00pa3HbIX BEMmIeCTB (BOIOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHON MacCoOBOM JOJIEM pacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCJIOT C  ITOMOIIBIO
WHIUKATOPOB (JTakMyc, (eHondTaaer, METUIOPAHK U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKInu

ITo Tteme: «llepuonnueckuii 3akoH U Ilepuognueckas cucrema
xumuueckux snemeHToB JI. U. MengeneeBa. CTpoeHue aromos.

Xumuaeckas cBsi3b. OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE pCaknuun»



3.1

3.2

3.3

3.4

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBepsieMoro

pe3yJbTara
1

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: SJIpO aToma,
DIIEKTPOHHBIA CJIOH aToMa, aToMHas oOpOuTallb, pajauyc aroma,
XUMHMUECKasl CBA3b, MOJSPHAas W HENOJspHas KOBAJEHTHas CBS3b,
AIIEKTPOOTPHUIIATEILHOCTh, HOHHAS CBSA3b, HOH, KATUOH, aHUOH, CTETICHb
OKHCJIEHHUS

KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepwu3oBaTh TaOiuuHyro ¢opmy llepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX DJIEMEHTOB: pa3lU4aTh IOHSATHS «TJIaBHAS
noarpynna (Arpymnma)y wu «nobouyHas mnoarpynmna (brpymma)y,
«Malbie» U «O0JbIINE) MEPUOIBI

packpsiBaTh cMmbich Ilepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPHOJUYECKONH 3aBHUCHMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX NoJiokeHus B [lepuoanueckoii cucreme
COOTHOCUTH  O0O3HAuU€HHUs, KOTOpble UMEITCS B  TabmuIe
«Ilepnognueckas cucrema xumudeckux iemMeHToB .M. Menneneesa»
C YHCIIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHMsSI aTOMOB XHMHYECKUX
9JIEeMEHTOB (COCTaB W 3apsj snapa, oOIee YHCIO0 JJIEKTPOHOB U
pacnpeesieHue UX Mo dJIEKTPOHHBIM CII0SIM)

OTPEENATh CTENEHb OKUCIEHUSI 3JIEMEHTOB B OMHAPHBIX COSAMHEHMSIX
onpeneNniaTh BHJ XHMHUYECKOH CBs3M (KOBaJeHTHas W HOHHAas) B

HCOPTaHNUYCCKUX COCAUHCHUAX

IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

ITo Teme: «BemiecTBo U XUMHUYECKas peakuusa»



11

1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TMOHSTHUH: pacTBOp,
AJIEKTPOJUTHI, HEIJEKTPOJUTHI, SICKTPOJUTUYECKAsE JAUCCOIMALIMS,
pEeaKMu MOHHOTO OOMEHa, KaTallu3arop, XMMHYECKOE paBHOBECHE,
oOpaTuMble n HEOoOpaTUMbIe peakuuu,
OKHCIUTEILHOBOCCTAHOBHUTECIIHHBIC peakuuu, OKHCIIUTEIb,
BOCCTAHOBHUTEIb, OKHUCJIEHHE M  BOCCTAHOBJICHUE, AJUIOTPOIHMS,
aM(pOTepHOCTh,  XUMHUYECKass  CBSA3b  (KOBAJIGHTHAs,  WOHHAs,
MeTaJuIMuecKas), KpUCTAUIMUeCKas pemiéTka, CIUIaBbl, CKOPOCTH
XAMHYECKON peaKun

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHH |
MPUMEHSATH 3TH MOHATHUS ITPHU ONMKUCAHUH BEIIECTB M MX MPEBPAIICHUI
COCTaBJISITh YPABHEHUS DSJIEKTPOJIMTHYECKOM JMCCOUMALMHU KHUCIOT,
LIeJI0YE M COJIEH, IOJHBIE M COKpAalIEHHBIE YPAaBHEHMS pPEaKIMH
HOHHOI'0 0OMeHa

pacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OamaHca STUX peakiuit
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKIinu

IIo Temam: «HemeTayuiel M WX COEOUHEHHS» M «MeTalllbl M HX
COCIUHCHHUS

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U crienU(PHUECKUe XUMHUYECKHE
CBOWCTBAa NPOCTBIX M CIIOXKHBIX BEUIECTB, MOATBEPKIAsi ONUCAHUE
MpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKUi

COCTaBJISITh YPAaBHEHUS PEAKIUN, MOATBEPKIAIOUIUX CYIIECTBOBAHUE
TEHETHUYECKOM CBSI3H MEXY BEIIECTBAMHU PA3JIMUYHBIX KJIACCOB
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHU OT MX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUS XUMUYECKUX IMPEBPAICHUN B Pa3IMYHBIX
YCIIOBHSIX

CIeOoBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TMOCYyAOM |
1abopaToOpHBEIM 00OpYIOBAaHUEM, a TaKXKe TMpaBUIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMH TI0 BBIMIOJTHEHUIO
1ab0paTOPHBIX XUMHUYECKUX OIBITOB MO TONYyYEHUIO M COOMPAHUIO

ra3z000pa3HBIX BEIIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)



2.5

3.1

3.2

IPOBOAMTH PpEaKUMM, IOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IIYTEM XJIOPHI-,
Opomun, wommn, kapbonat, (¢ocdar, cuaukar, cyiubdar,
TMIPOKCUINOHBI, KaTHOHBI AMMOHMS, HOHBI HM3YYCHHBIX METAJIJIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpax HEOPraHUUYECKUX BEILIECTB

ITo Teme: «XHUMHs U OKPYKAIOILIAs CPENA»

pacKpbIBaTh CMBICII OCHOBHBIX XxuMmHudeckux nonsarui: I1/IK Bemecrsa;
KOPpO3Usl METAIIJIOB

IPUMEHSTh OCHOBHBIE OINEpPALUU MBICIUTEIbHON JEATEIbHOCTH —
aHaJlU3 W CHUHTE3, CpaBHEHUE, O0000IIeHHe, CUCTEeMaTH3alHIo,
BBISIBJICHHE IIPUUMHHO-CJIEICTBEHHBIX CBSI3€W — I U3YYEHUS CBOMCTB
BEUICCTB M XUMHUYECKMX PEAKUUH; €CTECTBEHHOHAYYHbIE METOIbI
MO3HAHUSI — HAOIIOJCHNE, U3MEPEHUE, MOJCITUPOBAHHE, SKCIIEPHUMEHT

(peanbHBIN ¥ MBICJICHHBIH )

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon
1

11

1.2

1.3

1.4

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipeamer xumun. Ponb XUMHUM B )KU3HU YeJIOBEKa. XUMUS B CUCTEME HayK. Tena
U BemlecTBa. PU3nUECKUe CBONMCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE BELLIECTB
[TonsiTe 0 MeToaax Mo3HaHUs B XUMUH. YucThle BemecTBa U cMecu. CrocoObl
paszeseHus cMecen

ATOMBI W MOJIEKYNbl. XHUMHYECKHE dJeMeHTbl. CHUMBOJIBI XHMHUYECKUX
a51eMeHTOB. [IpocThie 1 cioXkHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE
Xumunyeckas popmyrna. BaleHTHOCT aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OtHocuTenbHas MOJEKyJIsIpHas Macca. MaccoBasi 1OJIsi XUMHUYECKOTO 3JIE€MEHTA

B COCOIMHCHUN



1.5

1.6

1.7

2.1

2.2

2.3

KommuectBo BemiectBa. Monb. MonsipHas Macca. B3auMoOCBsSI3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX E€AMHMII BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCIUHCHUN

®u3nuecKkue U XUMUYECKHUE SIBJIICHHUsS. XHMMHMUYECKass peakius U €€ IMpPU3HAKU.
3aKOH COXpaHEHHMsS MAacChl BEUIECTB. XMMHUYECKHe ypaBHeHHUs. Knaccudpukarus
XUMHUYECKHUX PEaKlUii (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)
XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOM MOCYAOM, C MpPaBUIAMHU
paboTel B Jlaboparopuu W npuéMamMu oOpamieHuss ¢ JJabopaTOPHBIM
o0opyioBaHueM, H3y4eHUE W ONHCAaHWE (U3MUECKUX CBOWCTB OOpPa3IOB
HEOPraHMYECKUX BEIIECTB, HaOmoaeHne Gpu3ndeckux (TUiaBlieHue BOCKa, TasTHUE
JbJa, pAacTUpAaHHUE caxapa B CTYNKE, KHUIIEHWE M KOHACHCALUs BOJIbI) MU
XUMHYECKHX  (TOpeHHe  CBeuYd, [MpOKaIMBaHWE  MEAHOW  IMPOBOJIOKH,
B3aMIMOJICHCTBHE MeJla C KHCJIOTOW) SsIBIICHWUH, HAOJIOJCHHE H ONHCAHHE
OPU3HAKOB  MPOTEKAaHWsS XUMHUYECKMX peakuuid (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUe TIPOKCHIa
meau(Il) mpu HarpeBanuu, B3auMoelicTBre xkenes3a ¢ pactBopoM conu meau(Il),
U3y4eHUEe crioco00B pa3/ieleHus] cMecel (C MOMOIIbI0 MarHUTa, GUIbTPOBAHUE,
BbIMIApUMBAaHUE, JUCTWUIALUSA, XpoMarorpadus), TPOBEICHHE  OYHUCTKH
MOBapEHHOM CcoJM, HAOJIO/IEHNE U ONMCAaHUE PEe3yJIbTaTOB MPOBENEHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHUE MOJENIEH MOJEKYII
(IIapoCTepKHEBBIX)

BaxxHelinme npeacTaBuTENN HEOPIraHMUECKUX BEIIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kucimopom — 3ieMEHT U MpoOCTOe
BemecTBo. HaxokaeHue KuciaopoAa B NpHUpone, (U3UUYECKHe M XUMHYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunbl. [Ipumenenue kucimopona. CrocoOb
MOJy4YeHUsT KHUCIOpoAa B naboparopuu W MPOMBINIICHHOCTH. KpyroBopot
Kucaopojia B mpupojie. O30H — ajuioTpornHas MoaupuKalus KUCIopoia
TemnoBoit 3P PeKT XUMHUECKON peakIiK, TEPMOXUMHYECKHE YPaBHEHHUS, dK30-
U DHJIOTEpPMUYECKHE peakuu. TOIMIMBO: Yroib U MeTaH. 3arpsi3HeHHe BO3/yXa,
ycUJIeHHEe TapHUKOBOTO 3¢ dekra, pazpylieHne 030HOBOTO CI0s

Bonopon — anemeHT u mpocroe BemecTBo. Haxoxnenue Bogopoja B mpupoze,
¢u3nueckue M XUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI IOJIyYeHHS.

Kucnotsl u conn



2.4

2.5

2.6

2.7

2.8

2.9

2.10

MonsipHablii 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM

®dusunyeckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PacTBopel. HachlieHHbie
Y HEHACHIIIEHHbIE pacTBOPHL. PacTBopuMOCTh BellecTB B Bojae. MaccoBasi A0Js
BEIIECTBA B pacTBOpe. XHUMHYECKHE CBoiicTBa Bojabl. OcHoBaHuda. Pomb
pacTBOpPOB B MPUPOJAEC M B KU3HM uejoBeka. KpyroBopoT BOJbI B IPHUPOJIE.
3arpsizHeHue npupoaHbIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ
Knaccudukanus Heopranmueckux coequHenmit. Okcunbl. Kiaccudukanus
OKCHUJIOB:  coJieoOpa3yromiiue (OCHOBHBIC, KHCIOTHBIE, aM(oOTepHbIE) U
HecosieoOpazyrone. Homenkinarypa okcumoB. Dusznueckne M XUMHYECKUE
cBoiicTBa okcuaoB. [lonydyeHne okcuaoB

OcHoBanmsi. Knaccudukarmuss ocHOBaHWi: MIENMOYM HW  HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknatypa ocHoBaHuil. dusnueckue U XUMUYECKUE CBOWCTBA
ocHoBaHui. [lorydenne ocHoOBaHMI

Kucnotel. Knaccudukamus kucnor. Homenkmarypa kucinor. dusuueckue u
XMMHYECKHE CBOWCTBAa KUCIOT. Psn aktuBHoctm metamioB H.H. bekerosa.
[Tonyyenue kucinot

Comu. Homenknatypa coineli. Pu3nueckue M XUMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue coien

I'eneTmueckas CBA3b MEXKAY KiiaCCaMU HCOPraHNYCCKUX COGI[I/IHCHI/Iﬁ
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3.1

3.2

XUMUYECKUN  DKCHEPUMEHT: KAYECTBEHHOE  OIPEHCIEHUE  COAECpPKaHUsA
KHUCIIOpOJIa B BO3JyXe, IMOJIydeHHEe, coOupaHue, paclio3HaBaHWE U HU3YyYEHUE
CBOICTB KHCJIOpOJa, HAOJIIOJCHUE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM H
YCIIOBUSI BO3HUKHOBEHUS U MpEeKpalleHusi TopeHust (moxapa), 03HaKOMIJICHHE C
oOpa3lilaMd OKCHJIOB M OIHUCAaHWE WX CBOWCTB, TOJYy4YCHHE, COOUpaHHE,
pacro3HaBaHME€ W HU3yY€HUE CBOMCTB BOAOpOJa (TOpEHHUE), B3aUMOJCIICTBHE
Bojiopoaa ¢ okcuaoM meau(Il) (Bo3aMOKHO HMCHOJIB30BaHUE BUICOMATEPUAIIOB),
HaOmo/ieHue o0pa3loB BEIIECTB KOJUYECTBOM |  MOJb, HCCIIeJOBaHUE
OCOOEHHOCTEH PACTBOPEHHMS BEIIECTB C PAa3IUYHOM  PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM J0JIel pacTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTaIaMH (HATpPUEM U KaJbIUEM)
(BO3MOYHO HCITOJIb30BAHHUE BUJICOMATEPHAIIOB), OTIPEIEIICHNE PACTBOPOB KHCIOT
M menodYedl ¢ TOMOIIBI0  HMHAMKATOPOB,  HUCCIENOBaHHME  0Opas3loB
HEOPraHMYECKUX BEIIECTB pPAa3jMYHbIX KIJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpacKM HWHJIHWKAaTOPOB B PacTBOpax KHUCIOT W WLIEJIOYEH, H3y4YEHHUE
B3aumojeiicTeust okcuaa menu(Il) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C
METaJUIAMM, PEaKUUi HEUTpaIu3alnH, ITOJy4YEeHUE HEPACTBOPUMBIX OCHOBAaHHM,
BBITECHEHME OJIHOTO METajula JPyrMM M3 pacTBOpa COJM, pEIICHUE
AKCIEPUMEHTAIBHBIX 3aJad 1Mo Teme «BaxkHelmme Kiacchl HEOPraHU4eCKHX
COEIMHEHUIN»

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

J .. MenneneeBa. CTpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU

[TepBbie MOMBITKY KIACCH(PUKAIIMU XUMUYECKUX JIeMEeHTOB. [loHATHE 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIETOYHBIE W MIEIOYHO3EMEIbHBIE METAJIIbI, TAJIOTEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHIbI H
TUIAPOKCHIBI

Ilepuoanueckuii 3akoH. Ilepuoanueckas cucrema XuMHYECKUX dnemeHToB ..
MenneneeBa. Koporkonepruoanas u pmuaHONepruoaHas Gopmer [lepruoamdeckoit
cucremMbl xuMuueckux sieMeHtoB JI.W. Menaeneesa. llepuoasl u rpymnmsl.
DU3NYECKUN CMBICT MOPSJAKOBOIO HOMEpPA, HOMEPOB IMEpHOJIa W TPYIIbI

9JICMCHTAa
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Crpoenue aromoB. CoctaB aTtoMHbIX sjep. M3otombl. DnekTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XMMHYECKHUX DIIEMEHTOB
Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO
3JIEMEHTA MO ero nojoxeHuto B [lepuoaunueckoit cucteme .M. Menneneena
3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB [0 TIpynnaM Hu IEpUOJaM.
3nauenue [lepmoanueckoro 3axkoHa u I[lepmoanueckoi CUCTEMBI XUMHUYECKUX
SJIEMEHTOB MJI1 pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — y4€HbId U
rpaKJIaHUH

Xumuyeckasi cBs3b. KoBaneHTHass (mosiipHass ¥ HEMOJSPHAasi)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBS3b

Crenenb okucienus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTENHU

XYUMUYECKUN JKCHEPUMEHT: U3ydeHHe oOpa3loB BEIIECTB METAIOB H
HEMETAJUIOB, B3aMMOJICUCTBHE THAPOKCHIA LHUHKA C PAacTBOPAMH KHCIOT U
1IeJI04€eil, MPOBEJECHUE OMBITOB, WJUTFOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTENBHBIX pEaKuil (fOpeHue, peakiuy pa3oKeHUs, COSTUHEHMS)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
BemectBo n xumunueckas peakuus. [lopropenue

Ilepnoauueckuii 3akoH. [lepuonnueckas cucreMa XUMUYECKUX demMeHToB [ 1.
MenpneneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XAMHMYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOAOB, KalMs, KalbLUUs M UX
COCIMHEHUN B COOTBETCTBHHM C IOJOKEHUEM 3JIeMEHTOB B llepmommueckoi
CHCTEME U CTPOCHUEM UX aTOMOB

CTpoeHue BemecTBa: BUJAbl XMMHYECKOW CBA3U. THUIBI KPUCTAUITMYECKHX
PEETOK, 3aBUCUMOCTD CBOMCTB BELIECTBA OT TUIA KPUCTAUIMYECKON PEIETKH U
BHUJIa XUMUYECKON CBs3u. Knaccuukanys U HOMEHKIATypa HEOPTaHHMYECKHX
BelecTB (MEXIYHApOAHAs W TpPUBUAIbHAs). XMMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCA K  pPa3MYHbIM  KJaccaM HEOPraHWYECKUX  COCIMHEHUM,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB
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Krnaccudukanus XUMHYECKUX PEAKIHMHA 10 pa3InIHBIM MPU3HAKaM (IO YUCITY U
COCTaBYy Y4YacTBYIOIIUX B PEAKIMH BEIIECTB, MO TemioBoMy 3ddexty, Mo
W3MEHEHUIO CTETICHEH OKUCIICHHSI XHMHUYECKUX JJIEMEHTOB, IO OOPaTUMOCTH, TIO
YYaCTHIO KaTajan3aTopa). DK30- u SHIOTEPMHUUYECKHE  PEaKLHH,
TepMOXUMHUYECKUe ypaBHEeHUs. [[oHATHE O CKOPOCTH XUMUUYECKON peakliuu
[TonsiTe 06 OOpaTUMBIX M HEOOPATUMBIX XHUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [loHATHE O XMMHUYECKOM PaBHOBECHH.
@akTOphl, BIMIIOLIME HA CKOPOCTh XMMHYECKOM pPEaKUMW U IOJOKEHUE
XUMHUYECKOT'O PAaBHOBECHUSI

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKUCITUTEIHbHO-BOCCTAHOBUTENbHON  peakiuu.  CocTaBieHHWE  ypaBHEHHU
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIX ~ PEAKUUHA C HUCIOJIB30BAHUEM METOJIa
AJIEKTPOHHOTO OallaHca

Teopust 3MEKTPOIUTUUYECKON IUCCOLMALUU. DJIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M JUCCOIMAIIMU BEUIECTB C Pa3IMYHBIMU BHUJIAMU
xumMudecko cBsi3u. CremneHp auccouuanuu. CUIbHBIE U Clla0ble JEKTPOIHTHI.
Peakiiun moHHOTrO OOMEHa. YCJIOBHS MPOTEKAHHS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YpaBHEHMs peakiuil. CBONCTBAa KHCIOT,
OCHOBaHHUW M CoOJieH B CBETE€ TPEICTABICHUM 00 DIEKTPOIUTHUECKOU
nuccoruanuu. KauecTBeHHbIEe peakliui Ha MOHBL. [loHsATHE O ruapONu3e coneit
XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMUECKHUX
pEImIETOK HEOPraHWYEeCKHX BEIIECTB — METAIJIOB U HEMeTauioB (rpadura u
ajMasa), CIOKHBIX BEIIECTB (XJIOpHJa HATpHs); UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW pEaKIUu OT BO3JACHCTBHS pa3IUYHBIX (DAKTOPOB;
UCCJIEJOBAHUE  DJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
TUCCOLMAIIMU  KHUCTIOT, Ienoueid U coieid  (BO3MOXKHO  HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB); TPOBEJICHUE OMBITOB, WIUIIOCTPUPYIOMUX  MPU3HAKH
MPOTEKaHUs peakluii HOHHOTO oOMeHa (0Opa3oBaHUE OCajJKa, BBIACICHUE Ta3a,
o0pa3oBaHHE BOJBI); OMBITOB, WJUTFOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, PeakIH pPas3lioKeHUs, COCTUHEHHS),
pacro3HaBaHNEe HEOPTAaHWYECKUX BEIIECTB C MOMOIIBI0 KaYeCTBEHHBIX PEaKIIMA
Ha MOHBI; pEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4

HemeTamier 1 ux COCOAUHECHUA
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OO6mass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u GU3NYECKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKUE CBOMCTBA Ha MPUMEPE  XJOpa
(B3auMoJIeliCTBME C MeTaJJIaMH, HEMeTalllaMH, IejaoyamMu). XJIOPOBOJOPOI.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJIy4YeHUE, NpuMeHeHue. JleiicTBue
XJOpa ¥ XJIOPOBOJOPOJA Ha OpPraHU3M 4eJOBeKa. BaxkHeiiue XJIopuibl U UX
HaXO0XJIEHNE B IPUPOJIE

OO6mas xapakrepuctuka 3ieMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENeHH OKHuCieHus. CTpoeHne u (U3MUECKUe CBOWCTBA
IOPOCTBIX BEIIECTB — KHUCIOpPOAa U Cepbl. AJIIOTPOIHBIE MOAU(PHUKAIIUU
KHCIIOpOJia M cepbl. XUMHUYECKHUE CBOMCTBAa cepbl. CepoBOAOPOM, CTPOCHHE,
busznueckne W XuMHueckue cBoucTBa. OKCHABI Cepbl KaK MPEICTaBUTENN
KHACIOTHBIX OKCcHIOB. CepHast KHCIOTa, (U3NUECKHE W XUMHUYECKHE CBOWCTBA
(oOmue Kak IpeacTaBUTeNs Kiacca KHUCIOT U cnerududeckue). XUMHUECKUe
peakuuu, JeKallie B OCHOBE IMPOMBIIUIEHHOTO CHOC00a IMOITY4YEHHs] CEpHOM
kucioTel. [Ipumenenne. Coil CEpHOM KHUCIOTHI, KAaYECTBEHHAsl peaKkIus Ha
cynb¢ar-uoH. HaxoxaeHue cepbl U €€ COeNMHEHUN B IpuUpoje. XHUMUYECKOE
3arpsi3HEHUE OKPYXAloIlel Cpepl COSAMHEHHSMH Cepbl (KHUCIOTHBIC JI0XK[IH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITOCOOBI €T0 TIPEI0TBPAICHUS

OO0mas xapakTepucTuka dJeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUSA. A30T, paclpOCTpaHEHUE B NMPUPOJIE,
dbusznueckue U XuMH4eckre cBoiicTBa. KpyroBopoT azora B mpupojae. AMMHUAK,
ero ¢u3nyecKue M XHMMHUYECKHE CBOWCTBA, MojydeHue U npumeHenue. Conu
aMMOHHUSI, UX (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KayecTBeHHas
peakiusi Ha MOHbl aMMOHMs. A30THasi KUCJIOTa, €€ MmojiyueHue, pu3nueckue u
XUMHUYECKHE CBOWcTBa (00mIMe KakK TMPEICTaBUTENS Kjacca KHUCIOT |
crnenuduueckue). Vcnonp3oBaHne HUTPATOB W COJIEM aMMOHHSI B KayeCTBE
MUHEPATBHBIX ynoOpeHuil. XUMHUECKOe 3arps3HEHHE OKPYKaIolehH Cpemsl
COCIMHEHUSIMU a30Ta (KHUCIOTHbBIE JOXAM, 3arps3HEHHE BO3AyXa, MOYBBI M

BOJIOEMOB)
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®ocdop, amnorponHble Moaudukanuu ¢ochopa, GU3NUECKHE U XUMHUECKHUE
ceorictBa. Oxcua dochopa(V) u dochopnas kwuciora, ¢usnueckue u
XUMHUYECKHE CBOKCTBa, monydeHue. Mcmonp3oBanue ¢ocdaroB B KadecTBe
MUHEPATBHBIX YI0OpEeHUI

OOmas xapakrepucTuka 31eMeHTOB I[VA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHCIEHUS. YTIJIepol, alUIOTPOIIHbIE
MOIU(UKAIMH, PACIPOCTPaHEHHE B Npupoae, (usnyeckue u XUMHUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopor yriiepoaa B npupojae. OKCHIBI yriiepoja, ux
¢u3nveckne M XUMHUYECKHE CBOMCTBA, MACWCTBUE HA IHKHUBBIE OPraHU3MBI,
MOJyYeHUE U MPUMEHEHHE. DKOJIIOTUYECKUE MPOOJIEeMbl, CBSI3aHHBIE C OKCHUIOM
yraepona(IV); rumore3a T700aTbHOrO TMOTEIUICHUS KIIMMAaTa; MapHUKOBBIN
s dexT. YrompHas kucnota u e€ coyu, ux GU3NYECKUe U XMMHUYECKHE CBOMCTBA,
nojiyueHue M npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonk3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIINIEHHOCTH U CEIbCKOM
XO035I1CTBE

[lepBoHavanbHble MOHATHS 00 OpPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, OSTWIEH, AalleTWJIeH, A3TaHOJ, TJUUEPHUH, YKCYyCHas
kucnota). Mx coctaB um xummuueckoe crpoeHue. lloHarue o Ouojormuecku
BaXXHBIX BEIIECTBAX: KUPAX, OENKAxX, YIJIEBOJAAX — U UX POJIM B )KM3HU YEJIOBEKA.
MatepuanbHO€ €IMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUN
Kpemuuii, ero ¢pusnueckue 1 XuMU4eCKUE CBOMCTBA, MOTYYEHUE U IIPUMEHEHUE.
CoenuHenus kpemMHuss B npupoje. OOmme mnpenctaBieHuss 00 OKcHIE
kpeMausi(IV) u kpemHueBoit kuciore. CHUIMKATBI, UX UCIIOJIB30BaHUE B OBITY,
MEAWIIMHE, MPOMBIIIICHHOCTH. BakHeWIne CTPOUTENbHBIE MaTepHAalIb:
KepaMHKa, CTEKJIO, IEeMEHT, OeToH, Xene300eToH. [Ipobnembr OGe3omacHOTro

HCIIOJIb30BaAHUA CTPOUTCIIbHBIX MATCPUAJTIOB B MMOBCEAHEBHOM KM3HU
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XUMHUYECKUH HKCHEPUMEHT: H3y4YeHHEe OOpa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IPOBEIECHUE KAa4E€CTBEHHBIX PEAaKLMHA Ha XJIOPHU[-
WOHBI W HaOMIONEHHE NPU3HAKOB MX TPOTEKAHUS; OMBITHL, OTPAKAIOIIUE
¢u3nyeckue U XMMHUYECKHE CBOICTBA rajJlor€HOB M MX COEIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB); O3HAKOMJICHHE C o0OpaslamMu XJIOPHIOB
(raJloreHuI0B); O3HAKOMJIEHHME C oOpa3suamMM cepbl M €€ COEIUHEHUSMHU
(BO3MOKHO  HCIIOJI30BAaHHE  BHJICOMATEpUANIOB); HAOMIONEHHE Ipolecca
o0yriMBaHus caxapa IOJ| JEHCTBHEM KOHLIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI;
U3Y4YEHHE XMMHUYECKUX CBOMCTB pPa30aBIEHHOM CEPHOM KHUCIOTbI, IPOBEIACHUE
KayeCTBEHHOM peakluu Ha cynb(ar-uoH M HaOIoJeHHe INpu3Haka eé
NPOTEKAHUS; 0O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa u ux
COeMHEHUN (BO3MOXKHO HCIOJb30BaHME BHJEOMATEpPHUAJIOB), 0OOpazLaMu
a30THBIX U (ochOpHBIX yHOOpEHUN; MOTydeHHEe, COOMpaHne, Paclio3HABAHUE H
U3Y4YECHHE CBOWCTB aMMHaKa; IPOBEICHHE KAYECTBEHHBIX PEaKUMM Ha HOH
aMmMoHUST W ¢docdar-MmoOH W UWIyYEHHE TPHU3HAKOB HMX MPOTEKAHUS,
B3aUMO/IEIICTBHE KOHIIEHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB); H3YYEHHE MOJENe KpHUCTaNINYECKUX
pewméTok anmasa, rpadura, QysuiepeHa; 03HaKOMIIEHHE C MTPOLECCOM a1cOpOIMU
PacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM NPOTHBOIa3a;
HOJy4YeHue, COOMpaHue, paclo3HaBaHUE U U3yueHHE CBOMCTB YIJIEKUCIIOrO rasa;
IIPOBEJICHNE KaUeCTBEHHBIX peaklMii Ha KapOoHaT- ¥ CHJIMKAT-HOHBI U U3yYEHHE
IPU3HAKOB MX MPOTEKaHWs; O3HAKOMIIEHHE C TPOAYKLUUEH CHIMKATHOU
IIPOMBINIIIEHHOCTH; pelIeHne dKCIIEpUMEHTANIBHBIX 3ajau 1o TeMe «Baxkueiue
HEMETAJUIBI U X COETUHEHUSI»

MerTanibl ¥ X COETUHEHUS

OO0mrast XapakTepUCTHUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHMU MX
nonoxenuss B llepuoguyeckod cucremMe XuUMHUYECKHX 3ieMeHToB .U
Menpeneesa u ctpoeHust aroMoB. CTpoeHne MeTaiioB. Metamnueckas CBsA3b U
METaJUINYecKasi  KpUCTAJUIMYECKass  pemeéTka.  DIEKTPOXMMHUYECKHM  psij

HaHpH)KeHI/Iﬁ MCETAJIJIOB
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Ou3nyuecKkue U XMMUYECKHE CBOMCTBA MeTauloB. OOIIME CrocoObl MONYYEeHUs
MeTaysioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CriiaBbl (CTallb, YyryH, QIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B
OBITY U IPOMBIIIJICHHOCTH

[Ilenouynsle MeTawibl: HojiokeHHe B llepnoanueckoil cucreMe XUMHUYECKUX
snemenToB J[.MI. MenneneeBa; cTpoeHue MX aTOMOB; HaXOXACHUE B MPHUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha nmpuMepe HaTpus U Kaiusi). OKCuabl u
TUAPOKCUABI HaTpusi M Kanus. l[IpuMeHeHue IIEeTOYHbIX METAIOB U HX
COCIMHEHU I

[[{enoyHO3eMenbHbBIE  METAJIBI  MAarHMil W KaJbLM:  IOJIOKEHUE B
Ilepnonnueckon cucreMe xumuueckux anemeHTos .M. MenneneeBa; ctpoeHue
X aTOMOB; HaxoXxieHue B mpupoje. dusmyeckue M XUMUYECKHUE CBOMCTBA
MarHus U Kajupuus. BaxuHeilmue coenuHeHUs Kanblus (OKCHUI, TUAPOKCHUI,
conn). JKEcTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHeHUs

AmoMuHui: nojoxenue B Ilepuoanueckoll cucreMe XHMHUYECKUX AJIEMEHTOB
J.. MenneneeBa; CTpoeHHE aTOMa; HAXOXKJIEHUE B mpupoje. Pusndeckue u
XUMHYECKHE CBOWCTBAa altOMUHUSA. AMQOTepHble CBOWCTBA OKCHUJAa U
TUAPOKCUIA ATFOMUHUS

Kene3o: nonoxenue B Ilepuognyeckoil cucreMe XUMUYECKUX anemeHtoB JI.M.
MenneneeBa; CTpO€HHE aToOMa; HaxoXACHWE B mpupoje. dDusnudeckue Hu
XUMUYECKHE CBOMcCTBa kene3a. Okcunbl, ruapokcuasl U conu sxeneza(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U OTyUYeHUE
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XVMMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMy METAJIOB U CIUIABOB,
uX (U3NYECKUMHU CBOWCTBAMH; H3Y4YCHHE pE3YyJIbTaTOB KOPPO3HHM METAJIOB
(BO3MO’KHO HCIIOJIb30BaHUE BUIECOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS
OKCHJA KaJublUsi U HaTpus C BOAOM (BO3MOXKHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB); UCCJIEIOBAHUE CBOMCTB MKECTKOW BOJIBI; MpoOIlecca TOPEHUs
JKenesza B KUCIopoie (BO3MOXKHO HCIOJIb30BAHKE BUICOMATEPHAIIOB); IPU3HAKOB
MPOTEKAHUsI KAYECTBEHHBIX PEaKUMi Ha WMOHBI (MarHus, KajJblUs, aTIOMUHUSA,
nuHka, xene3a(ll) u xenesa(lll), menu(Il); HaGr0MEHNE M ONTMCAaHKUE TTPOLIECCOB
OKpalllMBaHUsl IUIAMEHW HWOHAMM HATpUs, Kaaus M Kajublusg (BO3MOXKHO
UCIIONIb30BAaHUE BHJICOMATEPHAIIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB
TUPOKCUAA ATIOMUHHUS U THJIPOKCHJA IIMHKA; PELIEHHE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelire MeTasuibl U UX COCIUHEHUSD)

XHUMHA ¥ OKpYXKarolas cpena

HoBbie marepuansl u TexHoJoruu. BemecTtBa u maTepualibl B IOBCEIHEBHOU
JKU3HM 4YeloBeKa. XHMMHs U 3J0pOBbe. be3omacHoe HCIIONb30BaHHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momols mpu XUMHYECKHUX OXKOTrax M
OTpaBJICHUSIX

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH
cpensl IIJIK. Ponb xumMum B pemieHuM 3Kojiorndeckux mnpodsem. IlpuponHbie
HUCTOYHUKU YTJIEBOJOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHl HUX
nepepadoTKU, UX POJb B OBITY M MPOMBIIIIIEHHOCTH

XUMHUECKUHN SKCIIEPUMEHT: M3yuyeHHe oOpa3lloB MaTepHajoB (CTEKJIO, CIIaBbl

METaJIJIOB, OJIMMEPHBIE MaTEPUAIIbI)

MMPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIETI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOOBaHMSA K NIPEAMETHBIM pe3yJbTaTaMm 0a30BOro
MPOBEPsIEMOro YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMblI
TpeOOBaHUs OCHOBHOTO0 001ero oopasosanus Ha ocHope PI'OC

1

[IpencraBnenue:
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O TIO3HABAEMOCTH SIBIICHWW TPUPOJABI, TOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHYECKOH HAayKH KakK 00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJabTYphl U TMPaKTHUYECKON
NESITEeIbHOCTH YEIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
IIOHMMaHHUE MECTa XUMUU CPEIU IPYIHMX €CTECTBEHHBIX HAyK

O Hay4dHBbIX METOJAaX IIO3HAaHUA, B TOM 4YHCJE DKCIEPUMEHTAJIbHBIX H
TEOPETUYECKUX METOJaX MCCIEAOBAaHUS BELIECTB M  M3yYEHUs
XMMHUYECKHX PEaKLUi; yMEHUE UCII0JIb30BaTh MOJEIH JUIsl OObACHEHUS
CTPOEHHS ATOMOB U MOJIEKYII

0 cepax npoeccuoHaIBbHON NEATEIbHOCTH, CBSI3aHHBIX ¢ XUMHEH U
COBPEMEHHBIMM TEXHOJOTMSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHSX
XMMHUYECKOM HayKH, YTO II0O3BOJMT OOYYalOLUIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoeil Oyayiell npodecCHOHaIbHON AESITEIbHOCTH
U cJIeNIaTh OCO3HAHHBIN BEIOOP XUMHUH KaK MPO(UIBHOTO MpeIMeTa Ipu
repexo/ie Ha ypOBEHb CpeAHEro ol1ero oopa3oBaHus

Bnagenue cucTeMON XUMHYECKMX 3HAaHWM W yMEHHME IPUMEHATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:



2.1

2.2

2.3

Ba)KHCHIIIME XUMUYCCKHE IIOHSATUS: XUMHUUYECKHH JJIEMEHT, aToM,
MOJICKYJIa, BEIECTBO, MPOCTOE U CJOKHOE BEIIECTBO, OJHOPOJHAS W
HEOAHOPOJHAsT CMECh, OTHOCHUTEIIbHBIE aTOMHAasi U MOJICKYJIApHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISPHBINA
00BEM, OKCHJ, KHCIIOTa, OCHOBaHWE, COJb (CpeIHssl), XUMHUYECKas
peakmus, peakIud COCIUHEHHUS, PEaKIUU Pa3I0oKCHUS, PEaKIHH
3aMelIeHus, peakiuu oOMeHa, TeruoBod 3¢ddekT peakuuu, 3K30- U
SHJOTEPMUUYECKHE PEaKIMH, PACTBOP, MAaccoBas OJISI XUMHYECKOTO
3JI€MEHTa B COCIMHEHUH, MaccoBasi JI0JI U MPOLICHTHAs KOHIIEHTpaIUs
BEILIECTBA B pacTBOPE, AAPO aTOMa, JIEKTPOHHBIN CIIOH aTOMa, aTOMHas
opOuTanab, paguyc aroMa, BAJICHTHOCTb, CTENEHb OKUCIEHUS,
XUMHUYECKas CBSI3b, JIEKTPOOTPUIIATEILHOCTb, MOJISPHAS U HEMOJIApHAs
KOBAJICHTHAsl  CBsA3b, MOHHAS  CBA3b, METAJUIMYECKas  CBS3b,
KpUCTAJUTMYECKass pemeérka (aroMHas, WOHHAs, METaJInYecKas,
MOJICKYJISIpHAsI), WOH, KaTUOH, aHWUOH, DJIEKTPOJHUT M HEDIJICKTPOJIHT,
ANEKTPONUTHYECKAsT  JUCCOIMAIUS, pEeaKIHuH HMOHHOTO OOMeHa,
OKHCJINTEILHO-BOCCTAHOBUTEIHLHEIE peakiuu, OKHCJIUTENh i
BOCCTAHOBUTEb, OKHUCIEHHWE M  BOCCTAHOBJIEHHUE, AJIEKTPOJIU3,
XUMUYECKOE paBHOBEcHE, oOOpaTUMble W HeOoOpaTUMBIE pEaKIIHH,
CKOPOCTh XHMHUYECKON peakiuu, Karamuzatop, I[IJIK, xoppo3us
METAJIJI0B, CILUIABEI

OCHOBOIIOJIAralOIMe 3aKOHbl XHMHH: 3aKOH COXPAaHEHHsI MaccChl,
nepuoanueckuii 3akon JI.1. MenneneeBa, 3akOH OCTOSTHCTBA COCTaBa,
3aK0H ABOTaJIpo

TEOPHUH XHMUH: aTOMHO-MOJICKYJISIpHAS Teopusl, Teopus
3IEKTPOJIUTUYECKON JUCCOLIAIIUN

Bragenne ocHoBaMu XMMUYECKON TPaMOTHOCTH, BKITFOYAIOIIEH:



3.1

3.2

3.3

3.4

7.1
7.2

YMEHHE IIPABUIIBHO HUCIIOJIb30BATh U3YYEHHBIE BELIECTBA U MaTepUabl
(B TOM uucie MUHEpallbHbIE YAOOpEHUs, METaulbl M CIUIaBbl,
OPOAYKTHl MEPepadOTKU TMPHPOJHBIX HMCTOYHHKOB YTJIEBOAOPOAOB
(yrmst, mpupoaHoro raza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
MIPOU3BOJICTBE U NMOHMMAaHKE 3HAUYCHUS )KUPOB, OCIKOB, YIIIEBOIOB IS
OpraHu3Ma YeJOBEKa; YMEHHE IPOTHO3UPOBATh BIUSHUE BELIECTB U
XMMHUYECKHUX IIPOLIECCOB HA OPraHu3M 4YEJIOBEKA U OKPYKAIOLLYIO
MPUPOJHYIO Cpery

YMEHHME HUHTErPUPOBAaTh XHMMUYECKUE 3HAHMUS CO 3HAHUSMHU JIPYrux
y4eOHBIX MPEIMETOB

HaJM4Yue ONbITa PabOThI C Pa3IMUHBIMU UCTOYHUKAMHU UH(POPMAIUH 110
XUMHUHM (HAayyHass ¥ HAy4YHO-TIONYJApHAas JIUTEeparypa, CIOBapH,
CIPaBOYHMKHU, UHTEPHET-PECYPCHI)

yMeHHe OOBEKTUBHO OIEHUBAaTh HMH(OpPMAIMIO O BEIIECTBaX, HX
MPEBPALIECHUSAX U MPAKTUYECKOM NPUMEHEHUHN U YMEHHUE UCII0JIb30BaTh
e€ JuIs peleHns yueOHO-1103HaBaTeIbHbIX 3a7a4

Brnagenue ocHOBaMU MOHATHIHOTO anmnapara ¥ CHMBOJIMYECKOTO S3bIKa
XUMHU JUI1  COCTaBJeHHUS (OpMyNT HEOPraHMYECKHUX BEILECTB,
YpPaBHEHUH  XHUMHYECKMX  pEaKUHid;  OCHOBAMHM  XUMHYECKOU
HoMeHKkJaTypsl (IUPAC u TpuBnanbHoii)

YMenue oOBSACHATH CBSA3b MOJOXKeHUs aneMmeHTa B [lepuoauueckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsal sjapa, oOllee Yucio
JJIEKTPOHOB), PACIPENEICHUEM DJJIEKTPOHOB IO OSHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOOB, KAJTUSI U KAJIbLIHS
[IpencraBnenne o NepUOINIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3JIEMEHTOB (paguyc aToMa, 3JIEKTPOOTPHUIATENbHOCTb), MPOCTHIX U
CIIO)KHBIX BEIIECTB OT TIIOJOXKEHUS 3ieMeHTOoB B llepuoanueckon
cucTteMe (B MaJibIX MepHoJax U IIaBHBIX HOATPYIIAxX) U JIEKTPOHHOTO
CTpOEHHS aToMa

YMenne knaccupuipoBaTh:

XUMHYECKHUE AIEMEHTBI

HCOPraHNM4YCCKHUC BCIICCTBA
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8.1

8.2

8.3
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9.1

9.2

9.3

10

10.1
10.2

10.3

10.4
11

111

11.2

XUMHUYECKUE PEAKIIUU
YMeHue onpenensrh:

BAJIGHTHOCTh U CTENEHb OKUCICHUS XMMHUUYECKHX JJIEMEHTOB, 3apsij
HOHa

BUJI XUMHYECKOW CBSI3M M THUIl KPUCTAJUIMYECKOHM CTPYKTYphl B
COEIMHEHUSIX

XapaxkTep Cpelbl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHUI)
OKHCJIUTENb U BOCCTAHOBUTEIb

YMeHue xapakTepu3oBaTh (PU3NYECKUE U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEUIECTB (KHUCIOPOA, O30H, BOJOpOH, TpaduT, anMmas,
KpeMHUH, a3or, Qochop, cepa, XJIOp, HATPHUHA, KAIWHA, MarHHMA,
KaJIBIIMH, aTFOMUHUH, JKEJe30)

CJIOXKHBIX BEIIECTB, B TOM YKCJIE UX BOJHBIX PaCTBOPOB (BO/A, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOAOPO, OKCUJIBI U THAPOKCHU Bl MeTauioB [—I1A
rpyni, amomuHus, Meau (II), nmnka, xenesa (II u III), oxcumsr
yraepoaa (II u 1V), xpemuus (IV), azota u docdopa (III u V), cepsl
(IV u VI), cepuucras, cepHasi, a30TuCTas, a30THas, QocdopHasi,
yroJibHasA, KpEMHHUEBAs KUCIOTA M UX COJIH)

MPOTHO3MPOBAaTh M  XapaKTepU30BaTh CBOWCTBA  BEIIECTB B
3aBUCMMOCTH OT HMX COCTaBa M CTPOEHUS, NMPUMEHEHHE BEIECTB B
3aBUCHMOCTH OT MX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUSI XUMHUECKUX
MIPEBPAIICHUI B Pa3IMYHBIX YCIOBHUIX

YMeHHe COCTaBISITh MOJICKYJIIPHBIE M MOHHBIC YPaBHEHUS PEaKIIUid, B
TOM YHCIIE:

peakIuii HFOHHOTO OOMeHa

OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI

WUTFOCTPUPYIOIINX ~ XUMHUYECKHE CBOMCTBA HM3YUYCHHBIX KJIACCOB
(TpyIi) HEOPraHUYECKUX BEIIECTB

MTOATBEPKIAIOIINX TEHETHYECKYIO B3aMOCBSI3h MEXTY HUMU

YMeHHe BBIYUCIATH (IPOBOIUTH PACUEThI):

OTHOCHUTEIIBHYIO MOJICKYJISPHYI0O M MOJSIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSIUHEHUN

MacCOBYIO JIOJTIO BEIIIECTBA B PaCTBOPE,



11.3

11.4
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121

12.2

12.3

13

131

13.2

13.3

13.4

135

KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB

[0 YpaBHEHHUSIM XHMHUYECKUX peaKIUid U HaXOJUTh KOJIUYECTBO
BelIecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEaKIIUn
Bnanenue (3HaHue OCHOB):

OCHOBHBIMH METOJIJaMHU HAyYHOTO TO3HAHUS (HAOII0eHUE, U3MEPECHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE) IIPU U3YUECHUU BEIIECTB U X UMUYECKUX
SIBJICHUI; yMeHUE cPOpPMYTUPOBATH MPOOIEMY U MPEATIOKUTh TYTH €€
pelieHus

Oe3omacHOil paboOThl ¢ XHMHYSCKUMHU BEIIESCTBAMH, XHUMHYCCKON
MOCYAOH U JIabopaTOPHBIM 000pyI0BaHUEM

npaBujiaMu 0€301acCHOTO OOpaIeHusl ¢ BEIIECTBAMH, HCIOJIb3yEeMbIMU
B MOBCEAHEBHOW XU3HU, IPABUJIAMU MOBEICHUS B LIENAX cOepekeHus
310pOBbSl U OKPYXKAIOIIECH NPUPOJHOM Cpeabl; NOHMMAHUE Bpena
(omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBl OMPEeNEHHBIX
BEILIECTB, CMOCOOOB YMEHBIIEHUS M TPEAOTBPALIECHUS HX BPEIHOTO
BO3JEHUCTBUSA

Hannume mpakThyecKrX HABBIKOB TUTAHUPOBAHMS U OCYIIECTBICHUS
CJIeIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:

M3y4YeHHUe U ONKCaHne (PU3NUECKUX CBOMCTB BEIECTB; O3HAKOMJICHHUE C
(buznuecKuMu u XUMHUYECKUMH SABJICHUSIMU; OTIBITHI,
WJUTFOCTPHUPYIOIIME TPU3HAKU TPOTEKAHUS XUMHYECKUX PEaKIIHi
M3Yy4YEeHHE CIIOCOOOB pa3zeNieHus: cMecei

MOJTy4eHUE KUCIOPOia U U3yUYEHHE €r0 CBOMCTB; MOJydYeHHUEe BOIOPO/Ia
Y U3y4YEHUE €ro CBOMCTB; MOJYyUYEHUE YIIIEKUCIIOrO ra3a U U3yuyeHue ero
CBOWCTB; MOJYYCHUE aMMHaKa U U3y4€HUE €ro CBOMCTB
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM  JI0JIei
PacTBOPEHHOTO BEIIECTBA

MIPUMEHEHHE WHUKATOPOB (;makmyca, METUJIOpaHIKa u
(dbenondTanenHa) I ONPEACIICHHs] XapakTepa Cpelabl B pacTBOpax

KHCJIOT U HIeI04Yei
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13.7

13.8

14

141
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HCCIEOBAaHUE U ONHUCAaHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YUYCHHUE B3aMMOJICUCTBHS KUCIIOT C METaNIAMH,
OKCHJIAaMH  METAJJIOB,  PAaCTBOPUMBIMH U  HEPACTBOPUMBIMU
OCHOBAHHUSIMH, COJIIMH, IIOJTYYEeHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTaula JpyrMM U3  pacTBopa  COJIH;
nccaeaoBanue aMmGpOTEPHBIX CBOMCTB THAPOKCH/IOB TFOMUHHUS M IIMHKA
pelIeHre IKCIEPUMEHTATBHBIX 3a1a4 1o TeMaM: «OCHOBHBIC KIIACCHI
HEOPTraHUYECKHX COCIUHCHUI»; «DICKTPOTUTHICCKAS TUCCOIAALINS,;
«BaxkHelmme HeMETaAIUIBI M UX COSTUHEHUS»;, «BaxkHelme MeTalinl
U UX COCOUHCHHMS

XUMUYCCKHE IKCIIEPUMECHTHI, WJUTIOCTPUPYIOIIIHE MPU3HAKA
MPOTEKaHUs PEAKIMi HMOHHOTO OOMEHA; KaYeCTBECHHBIC pPEaKIMU Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcCTBOpaX HOHBL XJIOPUI-, OpOMHI-,
uoaun-, cynbdar-, hocdar-, kapOOHAT-, CUITUKAT-AHUOHBI, THIPOKCU/I-
WOHBI, KATHOHBI AMMOHMSI, MarHusi, Kajbllus, aJlOMUHUS, Kene3a (2+)
u xene3a (3+), meau (2+), nuHKa

Ymenue:

MPENCTaBIATh Pe3yiabTaThl dKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNIbCTB, TPaUKOB ¥ TaOJNUIl ¥ BBIABIATH SMITUPHYCCKHC
3aKOHOMEPHOCTH

YCTaHABIIMBATh CBS3U MEXIY pealbHO HAOIFOTaeMbIMH XHUMHUYECKUMU
SIBIIGHUSIMU U TIPOLIECCaMU, MTPOUCXOSIIMMU B MaKpO- U MUKPOMHPE,

OOBSACHATH NPUYMHBI MHOTO0Opa3Hsl BEILIECTB

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon
1

11

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HCpBOHaan'ILHLIC XUMHUYCCKUC ITOHATHA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei
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1.3
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1.5

1.6

2.1

2.2

2.3

3.1

3.2

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 31eMEHTbl. CHMBOJBI XMUMHUYECKUX
31eMeHTOB. IIpocThie U ci10KHBIE BELLIECTBA.

Xumnueckas ¢popmyna. BaaeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. CTeneHb
OKHCIICHUS

3aKOH TIOCTOSIHCTBAa cocraBa BewlecTB. (OTHOCHUTENbHAs AaTOMHas Macca.
OTHocuTeNnbHAs MOJNEKYJISIpHAst Macca. MaccoBast 40J1s1 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUU

KonnyectBo BemectBa. Moinb. MomsipHas macca. MossipHblid 00BEM  Ta30B.
B3aumocBsI3b KOIMUECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €MHUI] BELLIECTBA
®u3nueckue W XUMUYECKHE SIBJICHUA. XUMHUYECKas peakiuss U e€ IpPHU3HAKU.
3aKOH COXpaHEHMsI MAacChl BELIECTB. XMMHUECKUE YPAaBHEHUS

[lepuonnueckuii 3akoH u lleproauyeckas cuctema XuMHUECKUX 31eMeHTOB J[. 1.
MenneneeBa. CTpoeHre aTOMOB

[lepuonnueckuii 3akoH. [lepuoanueckas cucremMa XMMUYECKHX 3J1eMeHTOB J[.1.
Menneneesa. [lepuoasl u rpynnsl. OU3MYECKUN CMBICT MOPSAKOBOTO HOMEDA,
HOMEPOB IEpHO/Ia ¥ TPYIIIHI JIEMEHTA

Crpoenue atomoB. CoctaB aTOMHBIX sjep. M3orombl. Dnextponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK AaToMOB MepBbIX 20 XHMMHYECKHUX 3JIEMEHTOB
ITepnonnueckoi cucrems! .M. Menneneena

3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX
NepUoOB, Kalus, Kajablus (paguyca aTOMOB, JJIEKTPOOTPHULIATEIHHOCTH,
METAIIMYECKUX U HEMETANINYECKUX CBOMCTB) M MX COEAMHEHUN B COOTBETCTBUU
C TMOJIO’KEHUEM 3JIeMEeHTOB B [leproanueckoit cucreMe U CTPOEHUEM UX aTOMOB
Crpoenue BemiecTBa

Xumuyeckass cBsizb. KoBaneHTHas (MOJsipHas W HENOJsSpHasi)  CBS3b.
ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKHMX  3JeMeHTOB.  VoHHas  CBs3b.
Merannuueckas CBs3b

Tunel KpPUCTAJUIMYECKUX PEMIETOK (aTOMHAs, WOHHAas, MeTaJuInuecKas),
3aBHCHUMOCTbh CBOWCTB BELIECTBA OT THIA KPUCTALIMYECKOW PEIETKH U BUAA
XUMHYECKOH CBS3H

Baxnelme mnpeacTaBUTEN HEOPraHMYECKUX BelecTB. Hemertamisl u  ux

COCOAMHCHUS. MeTaisl 1 UX COCIUHCHUA
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4.2

4.3

4.4

4.5

4.6

4.7

4.8
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Knaccudpukanuss W HOMEHKIATypa HEOPraHWYECKHX COCTUHEHUH: OKCHJIOB
(coneoOpa3yroiye: OCHOBHBIE, KHCIIOTHBIE, aM(pOTEPHBIE) U HECOIe00pa3yIoue;
OCHOBaHUH (ménoumn u HEpPaCcTBOPHUMBIE OCHOBaHU); KHUCJIOT
(xucnopozacoaepx aiye u 0eCKUCIOPOIHbIE, OTHOOCHOBHBIE U MHOI'OOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

®u3nyecKkue U XUMUYECKUE CBOWCTBA MPOCTHIX BELIECTB-HEMETAIIIOB: BOJIOPO/A,
XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS

®usznueckue M XMMHYECKHME CBOMCTBA IPOCTBHIX BEIIECTB-METAIIOB: JIMUTHS,
HaTpUs, KaJus, MarHUS U KaJIbLIKs, ATFOMUHMS, kKelle3a. DIEKTPOXUMUUECKUN psij
HaIPSKEHUN METaJIOB

®uznyeckue U XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEJAMHEHUN HEMETAJUIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOA, aMMHAKA

®uznyeckue W XUMHUYECKHE CBOMCTBa OKCHIOB HemeramwioB: cepel (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepoma(Il, IV), kpemuusa(IV). Iloxydyenue
OKCHJIOB HEMETAJIJIOB

Xumuyeckue cBoiictBa okcuaoB: metauioB [A—IIIA rpymm, nunka, menu(ll) u
sxkeneza(ll, III). [Tonydyenne okCuI0B METAIIIOB

XUMHUECKUE CBOWCTBA OCHOBaHMHA M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMeEpe
TUAPOKCUIOB  AJIOMUHUS, JKele3a, LMHKa). [lomyueHue ocHOBaHUN U
aM(OTEPHBIX THIAPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOJHOW, CEPOBOIOPOAHOM,
CEpHUCTOM, cepHOM, a30THOH, QochopHOH, KpeMHHEBOH, yroiabHOUl. OcobObie
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAaHHOM CEpHOM M Aa30THOM KHCIIOT.
[Tosryuenue kucnor

O6mue xuMHYecKue cBoicTBa cpeHux coneil. [lomyuenue coneit

[Tonydyenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHCIOPOAa, aMMMaKa,
YIJIEKUCIIOTo Ta3a B JabopaTopuu

[Tony4yenue amMMuaka, CepHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO0mue
CHOCOOBI OJTYyYEHUS] METAJUIOB

I'eHeTnyeckas CBSI3b MEXAY KJacCaMH HEOPTraHUYECKUX COCUHEHUM

XUMUYECKUE PEAKIINU
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Knaccudukanus XUMAYECKUX PEAKUUN M0 Pa3TUYHBIM MPH3HAKAM: [0 YUCITY U
COCTaBy Y4YacTBYIOUIMX B pEaKLMU BEIIECTB, MO TEIUIOBOMY 3(dexTy, mo
M3MEHEHHUIO CTENICHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB

Tennooil 3¢ ekt xuMuyeckoil peakuu, TEPMOXUMHUECKUE YpaBHEHUS. DK30- U
SHAOTEPMUYECKUE PEAKIIMU. TEpMOXUMHUUYECKNE YPAaBHEHUS
OKUCINUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENN M BOCCTAaHOBUTEIU.
[Ipomecchl  OKUCIEHMST W BOCCTAaHOBJICHHS.  OJEKTPOHHBIA  OamaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIILHOW PEaKLIUU

Teopus anekTposuTUdecKor auccounanuu. KaTuoHsl, aHMOHBI. DJIEKTPOJIUTHL U
HE3JIeKTPOIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUauN
Peaknuu woHHOTO OOMEHa. YCIOBHS TPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,
HOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS peaKIUii

XHUMHA ¥ OKpYXKarolas cpena

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelloBeka. besomacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUECKUX peakluii B 1abopaTopuu u ObITy. Ilepast
IIOMOUIb PY XUMUYECKUX 0KOT'aX U OTPABJICHUAX

XHMHYECKOE 3arpsi3HEHUE OKPYsKatollel cpefibl (KUCIOTHBIE JOXKIH, 3arpsi3HEHNE
NOYBBI, BO3AyXa U BOJOEMOB), CIOCOOBI €ro mnpenoTBpauieHus IIpenenbHas
nonyctumasi koHueHTpauus BemectB (IIJIK). Ponp xumum B peuienuu
HKOJIOTHUECKUX MpobieM. YcuieHue napHUKoBoro »sddexra, paspylieHue
030HOBOTO CJIOSI

[Tpumenenue cepsbl, a3ora, gocdopa, yriepoaa, KpEeMHHS M UX COEAMHEHUH B
OBITYy, MEIUIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM Xo3siictBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTajb, YYTyH, JIOPAJIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coeluHeHuil. [ToHsTHE 0 KOPPO3UH METAJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[TpuponHble HMCTOYHMKH YIJIEBOJAOPOJOB (Yrojb, NPUPOJIHBIA Tra3, HedTb),
MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH
[TepBoHavanbHble MOHATUS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriepona (MeTaH, 3TaH, OSTHIEH, alEeTHJIeH, 3TaHOJ, IJIMLEPUH, YKCyCHas
kucnota). IloHsATHe O OHONOTMYECKH BaKHBIX BEILECTBAX: JKHUpaX, OenKax,
YIJI€BOJAX — ¥ MX POJIM B JKU3HU YEJIOBEKA

Pacuérrr:



7.1 1o (opMyaaM XUMUYECKHX COEAMHEHHM
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 10 XUMUYECKUM yPaBHEHUAM

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

O.C.I'abpuensa, N.I'. OctpoymoB, C.A. CnankoB «Xumus» 8-9 kiaacc Mocksa

«HpOCBeH_ICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e bouapnukoBa P.A. Yuumcsa pemats 3a1a4u 1o xumuu. @opMupoBaHue IpeaAMETHON
KOMITETEHIINH Y 00yJaronmxcs 8 Kiacc.

e Tapa H. H., Xumus: ypoku B 8 kiacce: nocodue ans yuutens. - M.: [Ipocsenienue

e Tlabpuensn O.C. KoHTpoabHO — uU3MepUTeNbHblE MaTepuaiabl. Xumus 8§ Kiacc/
H.I1.Tpoery6osa, E.H.CtpensHukoBa.
e Tabpuensn O.C. Xumus. 8 Kj1acc: HaCTOJNbHAsA KHUTA IS YUUTENS

INabpuensu,0.C. HactonpHas KHUTa yuuTessl. Xumus.9 kimace. [Ipoda, 2023.

o Tabpuensn,0.C.Xumus.9 kinacc: KOHTPOIbHBIE U TPOBEPOUYHBIE padoThl. —M.:JIpoda,2010.
INabpuensn,O0.C.xumus.9 kiacc.:noypounsie miansl /B.I". JlenncoBa,-Bonrorpaz.: Yaurens, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6nuoreka [JOK
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