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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrpPaMMBbl OCHOBHOTO 00IIIETr0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MNPECTaBIECHUE O IENAX, OOIIel CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYalolmerocs I0 OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI100aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  caMOpa3BUTUS U
dbopMHpoOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOro  mpeaMmera, KOTOpPbIM  SABISETCS — MEeJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSITHUI XUMUU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpyX alomuid MUp»,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amaya y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHYECKHUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YIarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHMA OOBSACHATH M OILICHUBATH SIBJICHUA
OKPY’KaIOIIEer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XMUMHMH, TPUMEHATh HUX IpPU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA JUIsi BBIPAOOTKH HKOJIOTHUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX s M3yUyeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchbl W 4YHCJa CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX pPEeAKIUi (COeTUHEHNs, Pa3I0KEHNUsI, 3aMEIIECHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3YYeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MpoBeJeHUE OUYNCTKH TOBAapEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CoctaB Boznyxa. Kucimoposn — 3ieMeHT U mpocToe
BemecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — ajutoTportHas MoAuGUKAIISI KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHbIX BoJ. OXpaHa U OUUCTKA MPUPOTHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanus. Krmaccudukanuss ocHoBaHMM: MIENOYH U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctm meraimoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COAECPKaHUs KHUCIOPOAa B BO3AyX€E, MOJIYyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACIIO3HABAHUE W W3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajula APYTMM M3 PAacTBOpa COJIM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKM KIACCU(PHUKAIIMA XUMUYECKUX dJeMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonsl. Onekrponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJhyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMmaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (moyisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPEe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4HbIM (akT, rUrnoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, Kalblusi M HX
COCMHEHUM B COOTBETCTBHMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

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

Knaccudukaiysa XuMU4ecKUX peakiuii Mo pa3InvyHbIM MIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BELIECTB, MO TermioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CcKOpOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIu. CocraBiieHue YpaBHEHHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIC YypaBHEHUs peakiuil. CBONCTBA KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHHE BHUACO MaTE€pUaNiOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu paslioKEHHUs, COCUHEHMs), paclOo3HABAaHUE HEOPraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OPraHW3M YeEJOBEKa. BaxkHeWlme XJIOopuabl U UX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHUCJIOT U crnenududeckne). XUMHUYECKUE PEaKIINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHocO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U xuMudeckue cBoicTea. Kpyroopot a3ora B mpuponie. AMMHUax, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (U3MYECKUEe U XUMHUYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MO4YBbl U BojxoémoB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dbochopHas kuciaota, Pu3MUIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, [JEHCTBHE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: XKMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuallbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelilne CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 0Opa3OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3llaMu XJIOPUAOB (TaJOreHUJI0B), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHNE KaUeCTBEHHOW peaKIuu Ha cyJibdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M U3YYCHHE CBOWCTB aMMHakKa, MpPOBEACHHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHUE C
IpOLIECCOM  aACOPOIMM pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHNE KaueCTBEHHBIX pPEakinii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmomgmyeckor cucrtemMe xumudeckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHU MeTawioB. Ou3nyueckre U XUMUYECKUe CBOMCTBAa MeTaiioB. OOmue
CIOCOOBI TIONy4eHHUST MeTaioB. [lOHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTambl: nonokeHue B llepuoanueckon cucteMe XMMHYECKUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



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

[[lenoyHno3emenbHbIE METAUIbI MarHuid MW KalbLMH: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumMudeckux sneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMMCAHUE MPOIIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJIJIbl U UX COCIMHCHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEeh cpeanl (MpeaenbHasl IO0MyCcTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemmnuwle céasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€H MpH W3YYeHMH XMUMHHM B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToOM, D3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJHMOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsj, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaeMbI€, TOINIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HONW COBMECTHOM MJEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TOCTYNIKM CBOMX TOBApHUILEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYCHHE HOBBIX 3HAHUMU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJNIIOJIEHUST TpaBui OE30MACHOCTH TpU  OOpaIleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy W pE3yabTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIUBUYyAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
O6e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH NPUMEHSATh 3HAHUS, MOJTydaeMble MPU U3YYEHUU XUMHHU, AJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PyKOBOJCTBOBAaTHCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cCUCTeMa, MPOIeCcC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC y4eOHbIE NeUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUUECKOTO MBIIIJIEHUS TP OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIAITE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NPEJI0KEHHOH 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI YYE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUUA 00 M3yuyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMeTHBIX pE3yJIbTAaTOB IO OCBOCHHIO 005S3aTEIbHOTO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpHpETallNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy I[lepuonnueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEaAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoll U
7abopaTOpHBIM  000pYJOBaHHWEM, a TaKXe TMpaBuUiiaM OOpaIleHHs] C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOJAUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdekT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAaHOBJICHHE,
alyoTponus, aM(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKMX MOHATHA U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMII;

OINPENENATh BaJIECHTHOCTh M CTEINIEHb OKUCIICHHUS] XHMUYECKUX JJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K
OINpeneNéHHOMY KJIAcCy COEIUMHEHMHM 1o (opMmyiaMm, BUJ XUMHYECKOH
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKON (QopMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIMHEHHM, THUI KPUCTAIUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoid CUCTEMBl XUMHYECKHX 3JIE€MEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «1modoyHas
noarpynmna (b-rpymnma)», maneie u OoONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B
npezenax MaJblX NEPUOIOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(HUIIMPOBATh XMMUUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYACTBYIOLUIUMX B pPEAKIUU
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENEHEW OKHCIIECHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXk Aasi OIMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTABJISITH YPaBHEHUS JJIEKTPOJUTUYECKON JIHUCCOLUMALUU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCJIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOMYYCHUI0O W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBO 9acoB
Ne HaumeHnoBaHue pa3aesioB u DJiIeKTpOoHHbIE (HU(POBHIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMust — BakHasg 00J1acThb

11 €CTEeCTBO3HAHUS U 5 2 bu6mmoreka [IOK

' MPAKTUYECKOM IEeSITETbHOCTH https://m.edsoo.ru/7f41837c

yeJI0BEKA

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

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

Htoro no pazneny 20

Pa3nen 2. BaxkHeiimme npeacTaBUTe I HEOPraHUYECKUX BelECTB
51 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK

' 00 okcHuIax https://m.eds00.ru/7f41837c
59 Bonopon. Ilonsarue o kucimorax 3 1 bubnmnorexka HOK

' U COMAX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK

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

' HEOPraHWYECKUX COEIUHEHUN https://m.edso00.ru/7f41837c

Hroro no pazneny 30

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



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

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema

bu6nmoreka [IOK

3.1 7
XAUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne atoma
XuMuyeckas CBI3b. Eu6 10K
noInoTeKa
2 -
3 OxueuTensHo 8 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTCIILHBIC peaKI_[I/II/I
bu6mmoreka [IOK
4! 1
TOTO o pasaeity > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmaorexa ITOK
p P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KUIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHME U yrayOIeHHe 3HAHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. 8 1 1 bubnnorexa [HOK
' XUMUYECKHE PEaKIMu B pacTBOpax https://m.edsoo0.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' S https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 bubnuorexa LIOK
' PYHIBL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.4 aieMeHToB IVA-rpymnel. Yriepon u 8 1 2 Eubmorexa IIOK
' . Py ' p https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bu6mmoreka [IOK
3.1 Obume cBoiCTBA METAILIOB 4 https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 QKHEHUIINE METAIBL U UX COEINHEHUS 6 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BentectBa 1 Marepualibl B XKU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnmnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yeJjioBeka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBL 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTiueckas padota Ne 2
5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 bubmmorexa [OK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XuMHU4decKue 3J1eMEHTHI. 3HaK! 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clOKHbBIE BELIECTBA 1 bubmmorexa [TOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubmuorexa [JOK
10 X .B
umiiecKas popuyna. Baneutrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
1 OTtHocuTenbHAas aTOMHAs Macca. bubmuorexa [JOK
OtHocUTeNbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0 bubmuorexa [JOK
AJIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. bubmuorexa [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus IPOTEKAHUS bubnuoreka [IOK
15 .
XAMHYECKHUX PEaKui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX bubmorexa [JOK
m N P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanms XuMruaeckux peakiuit
18 (coenMHEHUs, PA3NOKECHUS bubmmorexa [OK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yq eHUE U bubmmorexa [OK
) et Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUN) https://m.edso0.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmmnorexa LIOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BECUICCTBO. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
poA 1 : https://m.eds00.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoObI moTydeH s KHCIopoa B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
PATOPHIL T TIP ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XMMUIECKOI
24 peaKiuu, MOHATHE O bubnuoreka [IOK
TEPMOXHMMHYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar azﬂeéneql;osayra CIIOCOOBI iro bubmorexa LHOK
P xR, https://m.edsoo.ru/ff0d4c4a
NPE0TBPALICHHS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonmydenne u coOMpaHue KUCIopoaa bubmmorexa [OK
i N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOMCTB)
97 Bonopon — aneMeHT u mpocToe bubnnorexka [JOK
BelecTBo. Haxoxaenue B npuposae https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
2 I1
o OHITHE O THCIOTAX 1 COILIX https://m.eds0o.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme
bu6mmoreka [IOK
31 «[Tomyuenue u cobupanue BoJ10poJia,

HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MoutsipHbIii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BEIIECTBA ra3a o €ro U3BECTHOM bubmmorexa [IOK
B .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruncnenus o06EMOB ra3os 110
34 ABHEHHIO PEAKIIMM HAa OCHOBE 3aKOHA bubmorexa LHOK
ypas pearctii https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI ra30B
35 ®duU3nYecKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackimeHHbIe
37 u HeHachieHng acTBOpEL. MaccoBas bubnmorexa LOK
P PPl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pPacCTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpurorosiieHHE PaCTBOPOB C bubnnorexka [JOK
onpencnEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 Konrtponsnas padora Ne2 o treme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KnaccupuKaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubnnorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHue u XUMHYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne u XuMHYECKHE CBOMCTBA bubnnoreka [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéLII) 0T )CHI/I}I XI/IMI/I‘{Z(];:)KI/IC bubmorexa LHOK
y YHCHI, https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
48 I'enernueckas CBsI3bp MEXKY KiIacCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre u cucTeMaTu3alus 3HaHu|
B & https://m.edso00.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe MOMBITKA KIIACCH(PUKAITAN
51 XAMHYECKHX 3J1€MEHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJTHBIX 3JIEMEHTOB
Ilepuonuueckuii 3aK0H U
52 [Teproaunyeckas cHCTEMa XUMHUIECKUX bubmorexa LHOK
P https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
bu6 OK
53 [lepuoael, rpynmnsl, IOATPYIIIBI nomorexa L

https://m.edsoo.ru/00ada52c
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Ctpoenue aromoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl Jl. 1. Menzaeneera
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTus Hayku u npaktuku. . 1. bubnnorexa [HOK
MenpeneeB — y4€HbIH, MIEArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
Peseprublit ypok. O60011eHNE 1
58 CI/ICTEM&TI/ISZP ust 3HaHI/II§l / bubmorexa LHOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonrtponsHas padora Ne4 o treme
59 «CTtpoeHne aToMa. XUMHUYECKAsl CBSA3h bubmorexa HOK
P y ’ https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnunorexa [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Honna €cKasi CBS3
FIHAUT XHNITHECRa CBASE https://m.edsoo.ru/00adac34
62 KoBanenTHast nonsipHast XuMu4yeCcKas bubnnoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenossipHast XMMHAYECKast bubnnoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab8
64 CTeneHb OKHUCICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [JOK
peakuu https://m.eds00.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIUTEIN U BOCCTAHOBUTEIN https://m.edso0.ru/00adb076
PesepBHbIi ypok. O000IIEHNE U
P 7P EII bu6mmoreka [IOK
67 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/00ad9ch2
«CTpoeHue aroma. XHUMHUYECKas CBS3bY
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3aIUs 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoTshI
pecypchl
Ilepnonrueckuii 3aK0H.

1 [lepuonuueckas cuctema 1 bu6mmorexa [IOK
XAUMHYECKUX d1eMeHToB /I, M. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpeHue u yriay0neHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca

6 Krnaccudukanus XuMHuuecKkux 1 bubnnorexka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
TETEePOreHHBIX PEAKIIMIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

bu6mmoreka [IOK
8 @®akTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYSCKOU pCaKkuu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYECKOI'O paBHOBECHUA

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
A TUATIH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonurnle ypaBHEHUS pPEAKIIUN Bubmaorexa ITOK
My peakt https://m.edsoo.ru/00add448
XHUMHUUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN bubnmorexa LOK
pun https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTABIEHUNA 00 bubnmorexa LOK
bed o https://m.edsoo.ru/00add8b2
AIICKTPOJUTHYECKON JUCCOIHAITIT
14 IlonsTue o ruapoanse coje bubnmorexa [IOK
AP https://m.edsoo.ru/00add9d4
O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
15 .
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenne skcriepuMeHTAILHBIX bubmmorexa LOK
P https://m.edsoo.ru/00addbfa
3aau»
KourponsHas padora Ne2 o teme
17 «3J‘ICII()T OJII/ITI/Ip‘IeCKaSI UCCoaInsa bubmmorexa LHOK
p a HHATHL https://m.edsoo.ru/00addecQ
XUMHUYECKHE PEAKIIMH B PACTBOPAX)
O01as xapakTepucTUKa rajIOr€HOB.
18 XI/III\JdlI/I‘{eCKI:/Ie CBzﬁCTBa Ha IpUMeEpE Eubmorexa IIOK
P P https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopon. ConsiHast KUCIIOTA, bubnnorexa [JOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,
IIPUMEHCHUC

https://m.edsoo.ru/00ade104

[IpakTrueckas padota Ne 2 o Teme

20 «[lony4yenue consiHOI KUCIOTHI bubmmorexa [JOK
i .. ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Boruncnenus no ypaBHeHUsIM
21 XUMHYECKHUX PEAKIIUN, €CIIH OQUH U3 bubmmorexa [IOK
P ’ https://m.edso0o.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeqMHEHUI bubnuorexa [JOK
B IIpUpoOJie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoopo/1, CTpOeHHUE, bubnuorexa [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa,
25 (pI/BI/IquKI/IE " XI/II\IZI/I‘{eCKI/Ie bubnuorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMHUECKUE PEaKINH, JIeKAIINE B
OCHOBE ITPOMBIIIJIEHHOTO crIocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpesibl COETUHEHUSIMU
cepsl
97 BrruncieHnue MaccoBOM TOJIH BEIXOJa bu6mmorexa [IOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTepuCcTHKa YJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, pacripocTpaHeHHE
B IIpHupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

29 XHMHYECKHE CBOMCTBA, IMOJyUYCHUE U bubmorexa [JOK
> HOIYH https://m.eds00.ru/00adf004
MIPUMCHCHHE
[Tpaktuyeckas padora Ne 3 o Teme
30 «[lonydeHre aMMHaKa, U3y4eHUE €ro bubmorexa LHOK
. i gt https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (PU3MIeCKue bubnnoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHUSI B KQUECTBE MUHEPAITbHBIX

32 00peHuii. XUMHYECKOE bubmorexa [JOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHCHHSIMU a30Ta
dochop. Oxcun pochopa (V) u

33 (poc:ll))o pHaH KHCHH((I))Ta (b(blfm(qe)cxne u bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYEeHHE
Hcnonb3oBanue GocdaToB B

34 KaueCcTBe MUHEPATbHBIX YA0OpPEHUH. bubnunoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
dbocdharamu
Vruepon, pacupocTpaHEeHNE B

35 pu I(:ﬂe g)mnlzleciie U XUMHUYECKUE bubmmorexa LOK

P P ’ https://m.edso00.ru/00adfd9c
CBOICTBa
36 Oxkcunpl yraeposaa, ux GU3ndecKue u bubmuotexa [JOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTUYECKHE TPOOIIEMBI,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronbHast KUCI0Ta U €€ CoNu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme

38 "[losryyeHue yrieKucioro rasa. bubmumorexa [IOK
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHayanbHbIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnuorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepoia
40 Kpemuuii u ero coenvuenus bubmorexa LIOK
https://m.eds00.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«BaxHeume HeMeTaJuIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
KonTtponbHast padota Ne3 o reme

42 «BaxHeime HemeTaIbl U UX bubnuorexa LIOK

https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO61mas xapakTepruCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJLJIOB.

43 Merannudeckas CBSI3b U bu6mmoreka [JOK
MeTaJUTNYeCKasl KpucTajIndeckas https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUE CBOMCTBA
METaJIJIOB
XHUMHUYECKUE CBOMCTBA METAJJIOB.

. bubnmuotexa [JOK

44 DNEKTPOXUMHYECKUN PsiL

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso0.ru/00ael1156
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OO6mwe crmocoOb! MOTyIeHUS
meTaiuioB. CiuiaBel. Beruncienus mo

45 aBHEHUSIM XUMHYECKUX PEaKINi Bubmaorexa ITOK
P peaiut, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKHUT
MIPUMECH
46 IlonsaTHe 0 KOPPO3UU METAILIIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[enoumpie MeTaner https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMenbHbIE METAILIBI — bubnuorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael15e8
50 Baxueiine coefMHEHNS KaJIbLIU bubnmorexa LOK
a H https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAaHUHU
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOoCTh BOABLI ¥ METOBI €6 bubmmorexa [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuoteka [JOK
>4 ATIOMUHUT https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubmuorexa [JOK

https://m.edsoo.ru/00ael1d86
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OKCI/II[BI, TUAPOKCHUABI U COJIM JKEIIE3a

bubmuorexa [JOK

S (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O60061eHre U cucTeMaTH3alus
3HAHUU
[Ipaktrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka [JOK
«BaxHeumme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHYCCKHUX PEAKIIHid, €CJIN OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnnorexa [HOK
COJIEPKUT NpUMeECH. Brruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
KonTtponbHast pabota Ne4 o reme
62 «BaxHeime MeTauibl 1 UX
COETUHEHUS
63 BemectBa u marepuassl B bu6mmoreka [JOK
MOBCEJHEBHOW KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE bubnuoreka [IOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponb xumum B perienun bubnuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHblIitl ypok. O600611eHE 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O60061eHIE 1 bubmuotexa [JOK
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cucremMarusanuia 3HAHUM

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O600611cHIE 1
crcTeMaTH3aIus 3HaHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TIOHSATHUH: aTOM,
MOJIEKYJIa, XUMHUYECKHI DIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEUIECTBO, CMECh (OJHOpPOJHAas U HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJsIpHas Macca, KOJIUYECTBO
BElIECTBAa, MOJb, MOJSIPHAs Macca, MaccoBas JOJs XUMHYECKOIO
AJIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas pPeaKius,
KIacCU(pUKALMSA  pPEaKIHid:  PEaKIUuu  COCJAMHCHHUS,  PeaKIuu
pa3joXKeHUs, peaklUuu 3aMelIeHHs, peakIuu oOMeHa, HK30- U
SHIOTEPMUUYECKHE PEAKIMH, TEIUIOBOM 3(PdeKT peakiuu, pacTBoOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpPC

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MOHSATHHA U

MMPUMCHSATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTABJICHUA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COETUHEHUIX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC PCAKIINU (HO qucjily Hu COCTaBy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3P EKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MaCChI

BC€IICCTB




1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMEHTa Mo (GopMmylie

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HAOIIOECHUE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHUX TOHSATHH: OKCH I,

KHcCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAEATh MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy

coenuHeHul no popmMynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEILIECTB Pa3JIMYHBIX KIIACCOB, IOATBEPXKAAs ONHUCAHUE IpUMEpaMu

MOJIEKYJISIPHBIX YPABHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKINAN

2.5

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBUJIAM I[IOJb30BAaHHS XUMHUYECKOW MOCYIOH U
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIIEHHONM MacCOBOM JIOJEd PacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTh XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TOMOIIBIO

UH/IMKAaTOpPOB (JIakMycC, (eHOIPTATICHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

I[To Tteme: «llepmogmueckuin 3akoH u Ilepumogmueckas cucrema
xumuuecknx snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMoOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX IOHATHH: SApO aToMa,
AIIEKTPOHHBIA CJIOW aToMa, aTOMHAas oOpOuTaidb, paguyc aToma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJApHAsA KOBAJCHTHAA CBA3b,




SJICKTPOOTPULATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

3.3

OIKCHIBATh M XapaKTepH30BaTh TaOuM4Hyro Gopmy llepuommdeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHS «TJIaBHAs
noarpynma (Arpymnma)» u «mob6ouHas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epuoabl

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona JI[.M. Menneneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX DJJEMEHTOB OT HX mnonoxeHus B Ilepuonnyeckoit

CHUCTEMCEC

3.5

COOTHOCHUTD O603Ha‘-IGHI/I$I, KOTOPLIC HUMCIOTC B Ta6JII/III€
((HepI/IO,I[I/I‘IeCKaH CHUCTCMA XUMHUYCCKUX 3JICMCHTOB III/I
MeHzeneeBay C YHCIOBBIMH XAPaAKTCPUCTUKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa dapa, 06mee E15(1(0)

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

3.7

OIIpCaACIsATL BHI XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaH) B

HEOPTaHUYCCKUX COCAUHCHUAX

9 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

ITo Teme: «BemecTBo 1 XUMUYECKasT PEAKIIUSD)

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX IOHSATHI: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs AUCCOIHAIIMS,
peaknMu MOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBJIEHHE, aJIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBs3b  (KOB&JIEGHTHas, HWOHHa,

MeTaJ'IJ'H/IquKaH), KpUCTAJIJIIMYCCKasd peméTKa, CIIJIaBbBI, CKOpPOCTH




XUMHYECKON peakIuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MMOHATHHA H

MMPUMCHATH 3TU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS DSJIEKTPOJUTHUECKOW JUCCOLMALUKN KHCIOT,
LIEJI0YE M COJIEH, IIOJIHBIE W COKpall€HHBIE YpAaBHEHUS pEaKUUl

HOHHOTr0 oOMeHa

14

PaCKpbBIBATh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKquI

1.5

MPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

Ilo Ttemam: «Hemeraiuibl U HUX coeauHeHUs» U «MeTalibl U HUX

COCIUHCHUA

2.1

XapaKTeprU30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHIECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJATBEP:KJasi ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaKHHﬁ, MOATBCPIKKAAOIMIUX CYHICCTBOBAHHNC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCMMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

clenoBaTh MpaBWJIaM  TIOJMB30BaHUS XHWMHUYECKOW TOCYyIoH U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

HpOBOI[I/ITI) pCaKHI/II/I, HO}ITBCp)KI[aIOHII/IC Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3’MYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPUI-,
Opomun, wuomupa, KapOonar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHUS, MOHBI W3yYEHHBIX METaJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX  XUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaAlluA MBICIIUTEIIBHON JEATEIbHOCTH —




aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIIEHUE, CHUCTeMAaTH3allUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI\/JI —  JJId HSYqGHHH
CBOMCTB BEIIECTB M XHUMHYECKHX pEaKIHH;, €CTECTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaONIOJIEHUE, W3MEpPEHHUE, MOJICIUPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Ponab XuMuM B JKHU3HHM uYeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemectBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEILIECTB

1.2

IlonsTue o MECTOJaX IIO3HaHUA B XUMUU. Yucteie BC€IICCTBA U CMECH. Crioco0n1

Pa3aciICHUsA cMmeceit

1.3

ATOMBI WH MOJICKYIJIBI. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

14

XumMuueckas (bopMyna. BaneHTHOCTE ATOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€IICCTB. OtHocurenpHas aTOMHasn macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAast Macca. MaccoBas 10J1s1 XUMHAYECKOT0 3JIEMEHTA

B COCAUMHCHUU

1.5

KomnuectBo BemectBa. Monb. MomsipHasgs Macca. B3auMocBsI3b KOJIHMYECTBa,
Macchl M 4McIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo dopmynam

XUMHYECKHUX COCIMHEHUM

1.6

Pusnueckue U XUMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpAaHEHHUs Macchl BELIECTB. XuMuueckue ypaBHenus. Knaccuduxamms

XUMHUYCCKUX peaKI_II/Iﬁ (COG,I[I/IHCHI/I}I, Ppa3JI0XKXCHUA, 3aMCIICHN A, 06MeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCY0i, C MTpaBHUIaMU
paGoTrbl B saboparopun U npuémMamu oOpalieHuss C J1abOpaTOPHBIM
o0opynoBaHMEM, HW3y4Y€HHWE W ONUcCaHue (U3NUYECKHX CBOWCTB 0O0Opa3lioB
HEOPraHMYeCKUX BeUIecTB, HaOmoaeHue Qu3nyeckux (MIaBI€HUE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCALUs BOIbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, TNPOKAIMBAHHUE MEJHOM  IPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHCIIOTOW) SIBIEHWW, HAOMIOJCHWE W OIMUCaHUe
NPU3HAKOB MPOTEKaHMs XUMHUYECKMX peakuuil (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPHJIOM Oapusi, pas3jioKeHHe
rugpokcuaa Meau(ll) mpu HarpeBaHuu, B3auMOJIeCTBUE jKejle3a C pacTBOPOM

comu meau(ll), uzydenue cmocob6oB pa3aeneHus: cMecei (C MOMOIIbI0 MarHNUTA,




(bunpTpOoBaHUE, BBIMAPWBAHHUE, TUCTHUIUIAIMSA, XpoMmarorpadus), MpoBeIeHUE
OYHNCTKHN HOBapeHHOﬁ coJju, HaGJIIO[[eHI/Ie " OIIMCAaHHUC PE3YJILTATOB IIPOBCACHUA
OIbITa, WUTFOCTPHPYIOMIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKYI (IIapOCTEPKHEBBIX )

Baxwnerinme npeicTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxoxneHue kucimopona B mpupoje, (pU3M4ecKrue U XUMHYCCKHE
cBoiictBa (peakuuu ropenus). Oxcunwl. [Ipumenenue kucimopona. CriocoOb
MOJyYeHUsI KHUCIIOpOJia B JIAOOPAaTOPUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kucnopoa B mpupojie. O30H — aJIoTporiHas MoaupuKaius KUCIopoaa

2.2

TernoBoit 3pPeKT XUMHUUECKON PEaKIiK, TEPMOXUMUIECKIE YPaBHEHHS, IK30-
U SHAOTEPMHUYECKUE peakuu. TOIUIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO31yXa,

yCuJIeHHe TapHUKOBOro 3 dekra, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bonopox — anemeHT u mpocroe BemiecTBO. HaxosklieHue Bopopona B MPUPO/IE,
bu3MYecKue W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOTYYCHHS.

Kucnore! u conu

2.4

Monsipabiii 00bEM ra3oB. Pacu€Thl 1o XUMUYECKUM ypaBHEHUSM

2.5

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTEenb. PacTBOpBL
Hacepiiennbsle U HEeHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBass nmons  BellectBa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBopoB B MpupoJie U B KH3HU ueioBeka. Kpyrosopor
BOJAbl B TNpHUpOAE. 3arps3HEHHE TMPUPOAHBIX BOJA. OXxpaHa M OYHUCTKA

MPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequHeHunil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHblE, am{QoTepHble) U
HecoseoOpasyrone. HomeHknatypa oxcunoB. Pusndeckue M XHMHYECKUE

CBOMCTBA OKCHIOB. ITosrydenue okcuoB

2.7

OcHoBanus. Kmaccudukanust ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMmeHnkiatypa ocHoBaHMi. DPU3NYECKUE U XUMHUYECKHE CBOWCTBA

ocHoBaHuil. [lomydyeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBA KHCHOT. Psam aktuBHOCcTH MeTannoB H.H. bekerosa.

HOJ’IY‘{CHI/IC KHUCJIOT

2.9

Comu. Homenknatypa coseil. @usnyueckne M XUMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen




2.10

I'eneTmueckas CBA3b MCXKIY KiiaCCaMU HEOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

211

XUMUYECKHUH  SKCHEpUMEHT: KAayeCTBEHHOE OIpeleieHHe  COAep KaHUS
KHCIOpOAa B BO3JyXe, IMOJy4yeHHe, cCOOMpaHMe, paclo3HABAaHHE W HM3Y4YECHUE
CBOMCTB KHCIIOpOJa, HAOIIOJIeHHE B3aUMOICUCTBUS BEILECTB C KUCIOPOIOM U
yCJIOBHS BO3HHUKHOBEHUS M IpEKpallleHusl TopeHus (1moxapa), 03HaKOMJIICHHE C
oOpa3laMid OKCHJIOB U ONKHCAHHE WX CBOWCTB, I[OJIyueHUE, COOUpaHHUE,
pacro3HaBaHUE€ U H3Y4EHHE CBOWCTB BOAOpOJa (FOpEHHUE), B3aMMOJEHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXKHO HCIOBb30BaHUE BUIACOMATEPUATIOR),
HaOmrofeHne oOpa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTE pacTBOPEHHUs BELIECTB C Pa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aWMOJEWCTBHE BOJbI C MeETaNIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB), OIPE/ICICHUE PACTBOPOB
KHCIIOT M IIeNOYe C TMOMOIIBI0 HHIMKATOPOB, HCCIEJOBaHHE OO0pa3loB
HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIIOJEHHWE W3MEHEHUS
OKpPacKM HWHJUKATOPOB B pacTBOpax KHUCIOT U IIeJoYell, Hu3y4YeHue
B3auMozeiicTBus okcuga meau(ll) ¢ pacTBopoM cepHOW KHCIIOTHI, KUCIOT C
MeTaJlJIaMH, peaklnii HeUTpalnu3alui, MoJIyueHue HEPaCTBOPUMBIX OCHOBaHHH,
BBITECHEHHE OJHOTO MeTajyla JAPYrdM U3 pacTBopa COJH, pELICHHE
SKCIIEPUMEHTANBHBIX 3a/1a4 1Mo TeMe «BakHeilne Kiacchl HEOPraHMYECKUX

COEIUHEHUN)

[lepunonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Ctpoenne aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBIC PECAKIIUN

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX dJIeMeHTOB. [loHsatue o
TPYIIax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE W IIEJI0YHO3EMEJbHBIE METaJIbl,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT amM(pOTepHbIE

OKCHUABI U TUAPOKCHUIbI

3.2

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3iieMeHTOB /.M.
Meneneena. Kopotkonepuonnas u JUIMHHOTIEPHOIHAS (bopMbI
[lepuonnueckoit cucrembl xuMuueckux oanemeHtoB J[.M. Menneneesa.
[Iepuonsl m rpynnbl. PU3NYECKUN CMBICI NOPAIKOBOTO HOMEpPA, HOMEpPOB

nepuoaa v rpyuIibl 3JICMCHTA

3.3

Crtpoenne atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue

QJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHMYECKUX DJICMECHTOB




[Tepuonuueckoit cucremol .M. MengeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuognueckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX D3JIEMEHTOB,
METAJIMYECKMX W HEMETANIMYECKHMX CBOMCTB MO TpyNmaM U MEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil CUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTUSI Hayku W mnpakTuku. .M. MennaeneeB — y4éHbld U

IpaKJaHUH

3.5

Xumuyeckass cBsa3b. KoBasieHTHass (HOJSpHAs M HEMOJSIpHAsi)  CBA3b.

DNEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenp okucieHusa. OKUCINTEIFHOBOCCTAHOBUTCIIBHEIC p€aKknu. HpOHCCCBI

OKHCJICHUS U BOCCTaHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KJIACC

Kon

XUMUYECKUI HKCHEPUMEHT: H3Yy4eHHE O00pa3lloB BEUIECTB METAJUIOB MU
HEMETAJIJIOB, B3aMMOJEHCTBHE TUAPOKCHJA LMHKA C PAacTBOPAMH KHUCIOT H
LIEJI0YEHN, MPOBEIECHNUE ONBITOB, MIUIFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ (FOpCHI/Ie, PCaKLK pa3I0KCHUA, COG,Z[I/IHCHI/IH)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknusi. HOBTOpeHI/Ie

11

[Tepnoanueckuit 3akoH. Ileprnoanyeckas cucrema Xumudeckux anemeHTos J[.1.
MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMHYECKHX DJIEMEHTOB IIEPBBIX TPEX NEPHOJOB, Kalusd, Kaldblusi M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJIeMeHTOB B llepuonnueckon

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHABl XUMHYECKON CBA3U. THUNBI KpHUCTaNIMYECKUX
PEmETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU
U BHUJla xuMudeckoi cBsa3u. Kitaccugukamus 1 HOMEHKIaTypa HEOPTraHUYECKUX
BEIIECTB (MEXIyHapoAHas M TPUBHAJIbHAs). XUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMUXCA K PA3IM4YHBIM  KJACCaM  HEOPraHWYECKHX COEIUHEHHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccudukanus XuMu4ecKix peakuuil Mo pa3IMyHbIM NpHU3HAKaM (10 YHUCITY U
COCTaBy Y4YacTBYIOUIMX B pEaKLMU BEIIECTB, MO TeIIoBoMy 3(ddekry, mo

M3MEHCHHIO CTCIIEHEH OKHCICHMS XHMHUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




0 y4acTUIO KaTauu3aTopa). DK30- U OJHAOTEPMHUYECKHE  PEaKIHH,

TCPMOXUMHNYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pcakuuun

1.4

[Tonatue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOT'€HHBIX M I€TepOreHHBIX peakuusax. IloHaTne 0 XuMu4ecKoM paBHOBECHUHU.
@DakTOphl, BIMAKOIIME HA CKOPOCTh XMMHUYECKOM pPEaKLMH U IIOJIO0XKEHUE

XUMHYCCKOI'0 paBHOBECHUS

1.5

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC peaxkuuu, AIEKTPOHHbIN OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHONM  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKIUMU C HCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOIIUTUYECKON NUCCOLMALNU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
KaTtnoHnsl, aHMOHBI. MeXaHU3M UCCOLMALUN BEIECTB C pa3IMYHBbIMU BUIAMHU
XUMUYeCKOr cBsi3u. CteneHp auccouuanuu. CHIbHBIC U Ca0bIe JIEKTPOIUTHI.
Peakiun noHHOrO OOMeHa. YCIIOBUS MPOTEKAaHUS peakluil MOHHOro OOMEHa,
IIOJIHBIE U COKpAaLIEHHBbIE HOHHBIE YypaBHEHMs peakuuid. CBOHCTBA KHUCIOT,
OCHOBaHMH U coJlel B CBeTe NpEACTaBICHUH 00 3IEKTPOITUTHUYECKON

nuccounanuu. KauecTBeHHbIE peakliiu Ha MOHBL. [loHsATHE O TUapOIIH3E coneit

1.7

XUMH4YeCKU OKCIICPUMCHT: O3HAKOMIJICHMEC C MOACIIIMU KPUCTANIMYCCKHUX
pPEmIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEeMETauloB (rpadura u
ajmasa), CJIOKHBIX BEIIECTB (XJIOpUJa HATpHsi); UCCIEIOBaHUE 3aBHUCHMOCTU
CKOPOCTH XHUMHUYECKOW peakluud OT BO3JACUCTBUS pPAa3IHUHBIX (HaKTOPOB;
HCCIICIOBAaHUE  AJIEKTPOIIPOBOIHOCTH  PAacTBOPOB  BEUIECTB,  Iporiecca
TUCCOLMAIIMU  KHUCIOT, WIeNo4ei © cojieil (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEpPHUAIOB); TPOBEJACHHUE OMNbBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKaHUs peaklnii HOHHOTO 0OMeHa (0OpazoBaHUe Oca/Ka, BbIIEICHHE Ta3a,
o0Opa3oBaHHe BOJIbl); OMNbBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, Peakiuy pPas3lioKeHHUs, COCTUHEHUS);
pacrno3HaBaHUE HEOPTAHWYECKUX BEIICCTB C MMOMOIIBIO KAYeCTBEHHBIX PEaKITUi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmeramier 1 ux COCINHCHUA

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHne u Gu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa
(B3auMOJICHICTBHE C MeTallJIaMH, HeMeTa/laMH, IIeIodamMu). XIIOPOBOJIOPOI.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, IpuMeHeHue. JleficTBue




XJIOpa ¥ XJIOPOBOJAOPOJa Ha OpraHU3M 4YesloBeKa. BaxkHeiIine XJI0pUabl U UX

HaXOXJICHUE B MPUPOJIE

2.2

Obmas xapaxtepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu okucienus. CtpoeHue u pu3nyecKkue cBOWCTBa
IPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KHUCTIOpoJia U cepbl. XUMHUYECKUE CBOMcTBa cepbl. CepoBOIOpO/, CTPOECHUE,
¢usnueckue M XUMHUYECKHe CBOHCTBAa. OKCHIBI CEpbl KakK IPEICTaBUTEIH
KHUCTIOTHBIX OKcHA0B. CepHasi KHCIIOTa, (PU3MUECKHEe U XMMUYECKUE CBOWCTBA
(oOmuMe Kak MpeAcTaBHTENsS Kjacca KHCIOT W crernuduieckne). XUMHUSCKHUE
peaxkiuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4eHHUs CEepHOI
kucinoTel. [lpumenenne. Conum CepHOM KHCIIOTHI, KaueCTBEHHAsh pEaKknus Ha
cynb(ar-uon. Haxoxnenue cepsl U e€ coelMHEHUN B MpUpoJe. XUMUYECKOE
3arpsi3sHEHUE OKPYXKAIOLEH Cpelbl COSAMHEHUSMHU Cepbl (KUCIOTHBIC JOXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MMpCaOTBPalICHHA

2.3

OO6mass xapakTtepuctuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTEIICHH OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IPUPO/IE,
¢u3nueckrne U XuMUIecKre cBoiicTBa. Kpyrosopor a3ora B nmpupoae. AMMHAK,
ero ¢u3nyeckue M XMMUYECKHE CBOMCTBa, moiydyeHue u npumeHenue. Conu
aMMOHUS, UX (HU3MYECKHe ¥ XHMHUYECKHE CBOICTBA, IpHMEHEHHE.
KavecTBeHHas peakuusi Ha MOHbI aMMOHMs. A30THasl KUCJIOTa, €€ MOoJyuyeHHe,
duznveckue M XMMHYECKHE CBOWCTBa (OOIIME Kak MPEICTaBHTENs Kiacca
KUCIOT U crneunpudeckue). Vcnonap3oBaHne HUTPATOB M COJEM aMMOHUS B
KayecTBE MUHEPAJIbHBIX yI0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarolleu
Cpelbl COETUHEHUAMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHHE BO3/1yXa, OYBBI

U BOJIOEMOB)

2.4

®ochop, amutoTponHsle Moaupukanuu gocdopa, puMUEcKre U XUMUUYECKHUE
cBoiictBa. Okcun ¢docdopa(V) u docdhopnas kucinora, ¢GU3NYECKUE W
XUMUYECKHE CBOWMCTBa, mosydenue. lcnonb3oBanue ¢docdaroB B kauecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

O6mas xapaktepuctuka 3yeMeHToB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHW OKHCIEHUS. YIJEepoJ, aUIOTPOIIHBIE
Moau(pUKaK, paclpocTpaHEHHEe B MpUpoae, (U3HUEeCKHe U XUMHYECKHE
cBoiicTBa. Azncopbuus. Kpyrosopot yriaepona B npupozae. OKcHIbl yrieposa,
ux (u3MUecKre W XMUMHUYECKHUE CBOMCTBa, JEHCTBHE Ha UBbIE OpraHU3MBI,

MOJIY4YCHHUEC U IIPUMCHCHUC. OKOJIOTUYECKHE HpO6J’ICMBI, CBA3aHHBIC C OKCHUJIOM




yraepona(lV); rumore3a rno0anbHOTO MOTEIUICHHS KIMMAaTa;, MapHUKOBBIMA
addekr. YrompHas KUCIOTa U €€ CONM, WX (QUINYECKHE U XUMHUYCCKUE
CBOICTBa, NOJyYeHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHArT-
noHbl. Mcnons3oBanue Kap60HaTOB B 6BITy, MCIUIIMHC, MMPOMBINUICHHOCTU U

CEILCKOM XO3SHMCTBE

2.6

[TepBoHavabHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIWHECHHSIX
yriaepojna (MeTaH, 3TaH, JTHJICH, aleTUJICH, 3TAaHOJ, TJIULEPUH, YKCYCHas
kuciora). Ux cocraB m xumudeckoe crpoeHue. [loHsarne o OHMONIOTHYECKH
BaXXHBIX BEIECTBAX: HpaxX, OelIKax, yrJeBoJaX — W UX POJIU B KHU3HHU
yelnoBeka. MarepuaabHOE €IUHCTBO OPraHMYECKHMX UM HEOPTaHHMYECKHX

COEIMHEHUU

2.7

Kpemuuii, ero ¢usndyeckue ¢ XUMHYCCKHUE CBOWCTBA, TIOJIYYCHUE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoje. OOmme mpencraBicHus 00
okcuze kpemuus(1V) u kpemuueBoii kuciaore. CUIMKATHI, UX UCHOJIb30BAaHUE B
OBITY, METUIIMHE, MPOMBIIUICHHOCTH. BakHEHTIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jeye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGILHCBHOﬁ KHU3HU

2.8

XUMHUECKUH SKCHEPUMEHT: HM3ydeHue oOpa3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA HAa XJIOpUA-
MOHBbl W HaOJIIOJIeHue NPU3HAKOB HUX MPOTEKaHMS; OMbBITHL, OTpa)aroliue
¢u3nyeckrne U XMMUYECKHE CBOMCTBA T'aJOT€HOB U MX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPUIOB
(raoreHu10B); O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COeIMHEHHUSIMHU
(BO3MOXHO  HCIIOJIb30BAaHWE BHUIACOMATEpPUAJIOB); HAOIIOJEHHWE TMpoIecca
o0yrIMBaHUS caxapa MoJi ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YE€HHE XMMUYECKUX CBOICTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEICHHE
KayeCTBEHHOM peakluuu Ha cynb(ar-uoH M HaOIMIOJeHHe Tpu3HaKa eé
IIPOTEKaHHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMHU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOYKHO HCMOJb30BAHUE BHJICOMATEpUANIOB), 0Opa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyIeHHE, COOMpaHne, paclo3HaBaHUE U
W3YYEHHUE CBOMICTB aMMMAaKa; IPOBEACHHME KAaueCTBEHHBIX DPEAKIUl Ha HOH
amMmMoHMST U ¢docaT-uOH M U3YYEHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIBIO (BO3MOYKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3yYEHHE MOJEeNed KpUCTaNIMYeCKUX

pemwéTok anmasza, rpadura, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLIECCOM




azcopOUMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
[IPOTUBOra3a; IOJy4yeHUE, COOMpaHHE, paclo3HABaHUE M H3YYEHHE CBOWCTB
VIJIEKUCIIOro ra3a; MpOBEJEHUE KadeCTBEHHbIX peakluuid Ha KapOoHAT- U
CUWJIMKAT-UOHbl W M3yYEHUE IPU3HAKOB WX IMPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIMEH CHIMKATHOM MNPOMBILIUIEHHOCTH; pPEUICHHE 3KCHEPUMEHTATbHBIX

3aJ1a4 110 TeMe «BaKHeHlIe HeEMeTAUIbI U UX COEAUHEHUS)

Mertamisl 1 uX COCAUHCHUA

3.1

OO0wrast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nosnoxenus B Ilepuonuueckol cucreMe XUMHYECKUX dieMeHToB J[.H.
Menpeneesa u crpoenus aToMoB. CTpoeHue MeTauloB. MeTauinyecKkas CBsA3b U
METAJJIMYECKasl ~ KpUCTaJIM4yecKass pemérka. OIEeKTPOXUMHUYECKUH  psif

HaHpH)KeHI/Iﬁ MCTalJIO0OB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBa MeTayuioB. O01mue crnocoObl MOTyYEHHs
MetaiioB. [ToHsTHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
Koppo3uu. CrutaBbl (CTajb, Yyr'yH, TIOPATIOMUHIA, OPOH3a) M HX IPUMEHEHUE B

6I>ITy H IIPOMBIIIJICHHOCTH

3.3

[lenouynble MeTayuibl: MoyoxkeHwe B llepmonnyeckoil cuUCTeMe XHMHYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpO€HHE UX aTOMOB; HAXOXJIECHHUE B MPHUPOJIE.
Ou3nyecKkue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIBI U
TUAPOKCHUJBI HATpUAd HW KaJlus. HpI/IMeHeHI/Ie MISJIOYHBIX MCTAJUIOB MU HX

COeIMHEHUN

3.4

[[lenoyno3eMeNnbHbIE  METalIbl MarHuii W Kajdblui: TMOJIOKEHHUE B
IIepuoauueckoit cucreme xumuueckux aemeHToB .M. Menneneesa; ctpoenue
MX aTOMOB; HaxXxOXJE€HHE B mnpupoae. Pu3MYeCKHe M XUMUYECKUE CBOMCTBA
MarHusi M Kainpuusd. BaxHelmme coeAuHEHUs Kanblus (OKCHUI, THAPOKCH]I,

conn). XKEcTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUs

3.5

AmomuHuit: monoxkenue B Ilepuogudeckoi CUCTEME XMMHUYECKHX DJIEMEHTOB
WM. Menpaeneesa; cTpoeHHE aToMa; HaxoKAaeHue B npupoze. dusuueckue u
XUMHUYECKHUE CBOMCTBA AFOMUHMSI. AM(OTEPHBIE CBOMCTBA OKCHA M THIPOKCHUIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenne B [lepnoandeckoi cucreme XumMudeckux snemeHTon J[. M.
MeHnzieneeBa; CTpOeHHME aToMa; HaxoxJIeHue B mnpupoge. Pusnyeckue u
XUMHUYECKHe cBOMCTBa xeneza. Okcuipl, ruapokcuabl u conu sxenesa(ll) u

xkenesa(lll), ux cocras, cBOWCTBA U OTyUYeHUE

3.7

XUMUYeCKUM OKCIICPUMCHT: O3HAKOMIICHHE C O6pa3HaMI/I MCETAIJIOB M CIIJIaBOB,




X (U3MYECKUMU CBOWMCTBAMHU; H3YyUEHHUE PE3yJIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSl OKCHJa Kalblusi W HaTpus C BOAOH (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB); HMCCIIEIOBAHUE CBOWCTB >KECTKOW BOJBI;
mpolecca TOpeHus Keje3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB); IPU3HAKOB MPOTECKAHMS KAYECTBCHHBIX PEAKIUI HA HOHBI
(Marams, Kamblus, agromuHus, nubka, skenesa(ll) um oxenesa(lll), memu(ll);
HaAOJII0/IEHUE M OMUCAaHUE TPOIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATPHS,
Kamusi M Kaublus  (BO3MOXHO  HCIOJIb30BaHHE  BHUAEOMAaTEpUasoOB);
uccieoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHUS M THAPOKCHIA
[IMHKA; pEIIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeine MeTauisl 1

HUX COCIUHCHUS

XuUMHA ¥ OKpYXarolas cpeaa

4.1

HoBrle MaTCpHaJibl U TCXHOJIOIHU. BemectBa u MaTcpuajibl B HOBCCHH@BHOﬁ
J)KU3HH YCJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIOB30BaHNUE BEIIECTB M
XUMHNYCCKUX peaKI_II/Iﬁ B 6I>ITy. HepBaﬂ nmoMomp IIpH XUMHYCCKHUX OXOorax Hu

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  IPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomierd cpenpl [1/IK. Ponp XuMuu B perieHUH SKOJIOTMUYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HePTh),

MMPOAYKTHI UX nepepa60TKI/I, HX pPOJib B 6LITy " IPOMBIIJIICHHOCTHU

4.3

XUMHUYECKUH 3KCIEPUMEHT: U3yuyeHHue 00pa3lioB MaTepuaoB (CTEKIO, CIIaBbl

MCTAaJIJIOB, TOJIMMCEPHBIC MaTepI/IaJIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

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

1

[IpencraBnenue:

11

O TIO3HABAEMOCTH SIBICHMW TPUPOJBI, TOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTYpbl M HPAKTHUYECKON
NeSTeIbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYUYHBIX MCTOAAaX ITO3HAHHWA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HU3YUYCHUSA
XUMHNYCCKUX peaKHI/Iﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JUIA

00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax nmpodecCHOHATBHON ACSITEIFHOCTH, CBI3aHHBIX C XUMHUCH U
COBPEMCHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha JOCTHIKECHHSX
XUMHAYECKONH HAyKH, YTO TO3BOJHMT OOYYAIOIIMMCS pPacCMaTpPHBATh
XUMHIO Kak chepy cBoelt Oynymieit nmpodeccHoHaIbHOM A TeTbHOCTH
U cAeNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBHOTO NpeaMeTa

MIpH MEPEXO0/ie Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bragenne cucteMoll XHMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHHfI, KOTOpas BKIIKOYACT:

2.1

BaKHEHIIINE XUMHYECKHE IIOHATHSA: XHUMHUUYECKHHA DJJIIEMEHT, aToM,
MOJIEKYJIa, BEMIECTBO, MPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHTEIbHbIE aTOMHas W MOIEKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peaKIysi, PEeaKIUu COCIUHCHHS, PEAKIMH PA3JIOKEHUS, PEaKIuu
3aMeIICHHUs, peaKiui oOMeHa, TeIuIoBOW A(PQEKT peakiuu, dK30- H
SH/IOTEPMHUYECKUE PEAKIIMH, PACTBOP, MAccoBas JOJS XHUMHYECKOTO
JJIEMEHTa B COSAMHEHUM, MacCOBast IOJISl U MPOIEHTHAS KOHIIEHTPAIIHS

BEIIECTBA B pacTBOpPE, AP0 aToMa, MJIEKTPOHHBIHN CIIOM aToMa, aTOMHas




opOuTanb, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKAsl CBS3b, JJIEKTPOOTPULIATEIBLHOCTD, TIOJISIPHAS U HETIOJIpHAs
KOBAJICHTHAs  CBsSI3b, MOHHAas  CBsI3b, METaUIM4ecKas  CBA3b,
KpUCTAJUIMYECKass peléTka (aToMHas, WOHHas, MeTauIMJyecKas,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHHOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs] ~ TUCCOLMAIMSA, pEaKIUd HOHHOTO oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHME M  BOCCTAHOBIEHHME, DJIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTUMbIE peakluy,
CKOpPOCTb XMMHUYECKOW peakuuu, kartanusarop, IIJIK, xopposus

MCTaAJIJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XMMMHU: 3aKOH COXPAaHEHHsS MaccChl,
nepuoanueckul 3akoH J(M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH  XHUMHHU: ATOMHO-MOJIEKYJISIPHAS TEOpHs,  TEOpus

BHGKTpOHHTquCKOﬁ Juccoruanmumn

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

YMEHHE TPAaBWIBHO HCIOJB30BATh H3YYECHHBIC BEUIECTBA U
Marepuanbl (B TOM YHCIIE MUHEpalbHBIE YIOOpEHHs, METaJUlbl U
CIUIaBBI,  TPOAYKTHl  NEPepadOTKA  MPHUPOIHBIX  HUCTOYHHKOB
YTJIEBOAOPOAOB (YIJIsl, IPUPOAHOIO ra3a, HeTH) B OBITY, CEIBCKOM
XO03sCTBE, HAa MPOU3BOACTBE U MMOHUMAaHKE 3HAUYEHHSI )KUPOB, OEIIKOB,
YIJIEBOAOB [UIs OpraHu3Ma 4YeJOBEKa; yMEHHE MPOTHO3UPOBATh
BJIMSTHHE BEIIECTB M XUMHUECKUX MTPOIIECCOB HA OPTaHMU3M YelIOBEeKa

OKPYKAIOIIYIO IPHPOIHYIO CPERy

3.2

YMCHUEC HHTCIPUPOBATD XMUMHWYCCKUEC 3HAHUA CO 3HAHUAMU JAPYIrux

y4eOHBIX MPEIMETOB

3.3

HaJIMYME OMbITa paboOThl C PA3IUYHBIMM HUCTOYHHMKAMHU HH(OpMaIu
Mo XUMHUU (HayyHas U HAY4YHO-TIONYJISpHas JUTepaTypa, CIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBAX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MNPUMCHCHUHN n YMCHUC

WCIIOJIb30BaTh €€ NS pelieHus yueOHO-TTI03HaBaTeIbHBIX 3314

Bnagenne ocHOBaMH IIOHSATHHHOIO arnrmapara M CHMBOJUYCCKOIO

JA3bIKa XUMHH JIsI COCTABJICHUS (bOpMy.TI HCOPTraHNYCCKUX BEIICCTB,




YpaBHEHUH  XUMHUYECKHUX  peaklMil; OCHOBAMHM  XHMHYECKOM

Homenkiarypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBS3b IOJIOKEHUS 3ieMeHTa B Ilepuognueckoit

CUCTEME C YHUCIOBBIMU XapaKTCPUCTUKaMU CTPOCHUSA aTOMOB

5 XUMUYECKUX DJJEMEHTOB (COCTaB M 3apsan sjpa, oOlee 4Yucio
AJICKTPOHOB), pPacCHpElEeICHUEM OJJICKTPOHOB I10 DHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAJIbIIHS
[IpencraBnenne O  MEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEITHHOCTH),
6 MPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX IEpUOAAX M TJIABHBIX
MOATPYIIAax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue kinaccupuIupoBaTh:
7.1 XUMHYCCKHE JICMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUH
8 YMeHue ornpenensrh:
81 BAJICHTHOCTh M CTEIEHb OKHCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsiI
' HOHA
8. BHJT XUMHYECKOW CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B
' COCTMHCHHSX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BEMIeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHCJIUTENh ¥ BOCCTAHOBUTEIh
9 YMeHue xapakTepu3oBath (hPU3HMUECKUE U XUMUYECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOH, rpaduT, ammas,
9.1 KpeMHUu#, a3zoT, ¢ocdop, cepa, XJOp, HATpUH, Kalui, MarHui,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCJIE€ HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOIOPOJ, OKCHIBI W THAPOKCHIBI
9.9 metaiioB |-IA rpynn, amomunus, menu (I1), nunka, xeneza (Il u
' [11), oxcuasr yraepoaa (Il u 1V), kpemuus (1V), azota u docdopa (Il
u V), cepel (IV u VI), cepHucras, cepHas, a3oTHcTas, a30oTHas,
dbocdhopnas, yroipHast, KpeMHHEBAsI KHCJIOTa U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIISCTB B




3aBUCUMOCTH OT HMX COCTaBa WM CTPOCHUSA, IMPUMCHCHHUEC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUSA XUMHUYCCKUX

MIPEBPALICHUI B PA3JIUYHBIX YCIOBUSIX

VYMeHnune cocTaBiIATh MOJICKYJIAPHBIC U HOHHBIC YPAaBHCHUA pCaKHHﬁ, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINIl
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (Tpymim) HEOPraHMYECKUX BEIIECTB
104 MOATBEPIKIAIONINX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BEIYUCIIATh (POBOUTH PACUETHI):
111 OTHOCUTENIbHYI0 MOJIEKYJISIPHYI0O M MOJSIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COCTMHCHHUH
11.2 MacCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3on
114 [0 ypaBHEHUSM XHUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOJIYKTOB pEaKluu
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMH ~ METOJaMHM  HAy4YHOTO  TO3HaHWS  (HaOIroAeHHe,
191 M3MEpEeHUe, SKCIIEPUMEHT, MOJICITUPOBAHNE) IPU U3YUCHUH BEIICCTB H
' XUMHUYECKHX SIBJICHUH; YyMeHUEe CcHOpMyIHpoBaTh MpoOieMy U
MIPENTIOKUTh MYTH €€ PEIICHUS
122 0e3omacHOl paboOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCYA0H U J1abopaTOPHBIM 000pyA0BaHUEM
npaBuiiaMy 0€30T1acCHOTO 0OpaIEeHus C BEIIECTBAMH, HCTIOIb3yEeMbIMU
B TIOBCETHEBHOM KM3HU, PAaBUIIAMU MOBEACHUS B LIEJSX cOepekeHus
123 370pOBbSl M OKPYXKAIOWIEW MPUPOAHON Cpeapl; MOHHMMAaHHUE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS W IMPEAOTBPAIICHUS HX BPEIHOTO
BO3JEHUCTBUSA
13 Hannune mpakTHYeCKHX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIETYIOIINX XUMUYSCKUX IKCITIEPHUMEHTOB:
131 M3Y4YeHHE U OnmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (bI/ISI/I‘-IeCKI/IMH n XUMHNYECKUMHU SIBJICHUSAMU OIIBITHI,




WUTIOCTPUPYIOIIHNE MPU3HAKY MPOTEKAHNUS XUMHUUECKUX PEaKIIUii

13.2

M3Yy4YeHHE CIIOCOOOB pa3ziesieHus: cMeceit

13.3

NOJy4YeHHE KHUCIOPOAA M M3Y4EHHE €ro CBOWCTB; IOJIy4CHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; MOJyYEHHME YIJIEKUCIOro rasa u

HU3YyUYCHHUC CTO CBOI>'ICTB; MOJIYUYCHUC aMMHaAKa U U3YYCHUC €TI0 CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONpPENEIEHHONM MaccoBOil  Jioyei

pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHHE WHUKATOPOB (;makmyca, METHIJIOPAHkKa u
(benondranenna) A onpeAeNeHUS XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U ILEJIOYEN

13.6

WCCIIEZIOBAHUE U  ONMCAHUE CBOMCTB HEOPraHMYECKHMX BEILIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOACUCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMHM  METAJUIOB,  PAaCTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAaHUSMH, COJISIMM; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOIO MeTajula JpPyrMM W3  pacTBopa  COJIH;
WCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUIPOKCHUIOB AQIIOMHHUS H

IIUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPraHUYCCKUX COGHHH@HHﬁ)); ((9J'IGKTpOJII/ITI/I‘IeCKa${
JAUCCOLIM AU, «BaxHelmme HEMETaAIbI U HX COCOIUHCHUA,

«Ba)xgeHIe MeTajuIbl ¥ UX COEINHEHUI

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEaKIWii MOHHOTO OOMEHA; KauyeCTBEHHBbIC pPEaKIid Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HOHBI: XIJIOpUI-, OpOMHI-,
voaua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI AMMOHUS, MarHus, KajbIUs, aTFOMHHHS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YmMmenue:

141

NpCACTaBIATL PC3YJbTATbl JSKCICPUMCHTA B (I)OpMC BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABJIATE OMIIMPHYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATE CBA3HU MCXKAY pPCaJILHO Ha6J'HO)IaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMHA U MPOLECCCaAaMH, ITPOUCXOAAINIUMUA B MAKPO- U MUKPOMHUPE,

OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

YucTteie BemecTBa 1 cMecu. CIocoOBI pasziesieHus: cMecei

1.2

ATOMBI WH MOJICKYJIBI. Xumuueckue diieMeHTB. CHMBOIBI  XHMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

13

Xumuaeckas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTENEeHb

OKHCJIICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHAas aTOMHAs Macca.
OTHOcHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas Joasg XUMHYECKOI'0 dJIEMEHTa

B COCAUMHCHUU

1.5

KomuuectBo BemecrBa. Moabs. MomsipHas macca. MoOJsipHBIE 00BbEM Tra3oB.

Bzanmocsa3b KOJIMYCCTBA, MACChI 1 YKUCJIa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

duznyeckue U XMMHUUYECKHUE SBICHHUS. XHUMHUYECKas peakuusa nu et IIPpU3HAKHU.

3aKOH COXpAaHEHMS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS

[lepnonnueckuit 3akoH u llepuogmyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. Ileprnoauyeckas cucreMa XUMUYECKUX 351eMeHTOB J[.1.
Menneneesa. Ilepuoasl u rpymnmnsl. GU3HYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMEPOB MEPHUOJA U TPYMIIBI AJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB TEpBbIX 20 XUMHYECKHUX JJIEMEHTOB

[Tepuonnueckon cucremsl [[.U. Menneneesa

2.3

3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kaiuplug (paguyca aToMOB, JJIEKTPOOTPUIATEIHLHOCTH,
METAUINYECKUX M HEMETAUIMYECKUX CBOWCTB) W WX COCJUHEHUH B
COOTBETCTBMM C TIOJIOKEHUEM »JJIeMeHTOB B llepmoandeckoid cucreme u

CTPOCHUCM HUX AaTOMOB

CtpoeHue BelecTBa

3.1

Xumuueckass cBsi3b. KoBanmeHTHast (TONsAipHAsT ©  HEMOJIAPHAsi)  CBSI3b.
DNeKTPOOTPUIIATEIFHOCTh ~ XUMHUYECKUX  dJeMeHToB.  oHHast  CBs3b.

Merannudeckas CBSI3b




3.2

Tunel kpucramamueckux pemeérok (aromMHas, MWOHHAas, MeTaJuIM4yecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU M BHUAA

XHUMHYECKOU CBI3U

Baxwneimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeranner u ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yriye, OCHOBaHHMK (IIENOYM W HEPAaCTBOPHUMBIC OCHOBAHHS);
KUCJIOT (KUCJIOpOJACOAEpKalue ¢ OECKUCIOPOJHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

Ou3nyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX  BEHIECTB-HEMETAIIIOB:

BOJIOPO/JIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckue M XUMUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHA,
HaTpuda, Kajlud, Marovusd U KaJbLWA, aJllOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

4.4

du3nueckue U XMMHYCCKHE CBOMCTBA BOOOPOJHBIX COCIII/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOpoOBOaAOPOaa, CEPOBOAOPOaAA, aMMHUAKaA

4.5

dusnyeckue U XMMHUYECKUE CBOMCTBAa OKCHa0B HemerawioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), kxpemuus(1V). Tlonyuenue

OKCHJ0B HEMETAJIJIIOB

4.6

Xumnueckue cpoiictBa okcuinos: MetaiioB |A—IIIA rpynn, mmuka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha TPHUMEPE
TUAPOKCHJIOB  IIOMUHUS, Kejne3a, UMHKa). [lomyyeHue oOCHOBaHUU W

aM(pOTEpPHBIX THIPOKCHUIOB

4.8

OO0mue XUMHUYECKHE CBOWCTBAa KHUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOU, (ochopHOii, KpeMHUEBOH, yroiapHOW. Ocolble
XUMHUYECKHE CBOWMCTBA KOHIIEHTPUPOBAHHOM CEpPHOM W a30THOM KHCIOT.

HOJ’IY‘{CHI/IC KHUCJIOT

4.9

OO6mme XxuMHUIECKHe CBOMCTBA cpenHux colier. [Tomyduenue coneit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacio3HaBaHue BOJOpOOA4d, KHUCIOpOJdd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

411

[Tonydyenne amMMuaka, cepHOW M a30THOM KUCJIOT B MpOMbIIUIEHHOCTH. OO1ue

CITIOCOOBI MOJIy4YCHH A MCTAJIJIOB




4.12

I'enernueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Knaccuukanus XuMHUUECKUX peakluil M0 pa3iuyHbIM MPU3HAKaM: 110 YUCIY U
COCTaBY Y4YaCTBYIOUIMX B pPEAKIUU BEIIECTB, IO TEIUIOBOMY 3(dexTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMHUYECKHX YJIEMCHTOB

5.2

TennoBoii 3¢ (HEeKT XUMUUECKON PEaKIIUU, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAaHOBUTEIIH.
Hpoueccm OKHCJIICHUSA u BOCCTAHOBJICHHA. BHCKTPOHHBIﬁ OanaHc

OKHCIIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

TeopI/IH BHCKTpOHI/ITH‘ICCKOﬁ AucCconralnmnu. KaTI/IOHLI, AHHWOHBI. QHGKTI)OHI/ITBI u

HEOJICKTPOJIUTHI. CunbHbIC U ClIa0kIe OJICKTPOJIUTHI. CreneHb JUuccomranuu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M6Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMN

XHMHMS ¥ OKpYXKaromas cpeaa

6.1

BemectBa m Mmarepuansl B IIOBCEJIHEBHOM JKM3HM 4elloBeKa. besomacHoe
WCTIOJB30BaHME BEUIECTB M XUMHUYECKHX pEaKIuil B J1abopatopuu u OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKalIiel cpeapl  (KUCIOTHBIE  JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa U BOJIOEMOB), CIIOCOOBI €ro MPEJOTBPAIICHUS
[IpenenpHas nmomyctumasi koHmeHtparus Bemects (IIIK). Pomp xumuu B
pEelIeHUN HKOJOTHYECKUX TMpolJjeM. VYCWwieHHe MNapHUKOBOTO 3¢ dekTa,

Ppa3spymieHue 030HOBOT'O CJI0A

6.3

[Ipumenenue cepsbl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHUH B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3sicTBe. IlpumeHneHue
METAJJIOB M CIJIaBOB (CTalb, YYyryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coeAuHeHuil. [ToHaTHe 0 KOppO3UH METAIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOUYHUKU YTIIEBOAOPONOB (Yrosib, NPHUPOIHBIA Ta3, HEPTh),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHA 00 OPraHM4YCCKUX BCHICCTBAX KaK O COCAUHCHHAX
yrjaepoaa (MeTaH, 9TaH, 3THUJICH, alCTUJICH, 9TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICHOTa).
IloHaTre 0 OMOIOrMYECKH BasKHBIX BCHICCTBAX: XHpaAX, 6em<ax, yYrj€eBogax — U Uux

POJIHA B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHCHHAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






