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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yapTaraMm oO0y4YeHUs] XMMUU Ha YPOBHE 1IeJIeld U3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEHW MPEACTaBICHUS O B3aWMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumun:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JesTeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



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

JlanHble HampaBlieHUS B OOYYEHHM XUMHH OOECHeUYMBaIOTCS CrHelupuKon
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ msydeHuro. CoaepkaHue CKIAaIbIBa€TCsl U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUH 00 3IEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyrOMYy, BBITIOJHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXarolmuid Mupy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBI.
3amava y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HaHUN — BaKHEHUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUYCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 000OIIEHH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKd, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM IIO3HAHUS TMpPH HM3YUYEHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPESTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIUMX MPUOOPETEHUIO 00YHAIOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKPY’KaIOIIer0o MHUpa, MCIHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HUX IpPU PEIIEHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroluxcsi T'YMaHUCTHYECKHX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CMOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B § kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. dusnueckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMeceil.

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

Xumudgeckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTHOocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3p KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OPYAOBAHUEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKux CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢usnueckux (MJaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasjiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeUCTBHE kele3a ¢ pactBopoM coiu meau (1),
U3y4YeHHUE CIOCOOOB PA3JCICHUs] CMECEH: C MOMOIIBI0 MarHuTa, (GuiIbTPOBAHUE,
BhITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  IPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacChl, CO3/JIaHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3neMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl
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MOJIYYCHHUST KUCTopoAa B J1abOpaTopuu W TMPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢ (heKT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3 ekTa, pazpyiieHrne 030HOBOTO CIOs.

Bonopon — snemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bobl B IPUPO/IE.
3arps3HeHre NpUPOIHbIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axkruBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEJEICHUE COAECPKaHUs KUCIOpOAa B BO3AYyXE, MOJTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W M3YyYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojoposa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),
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WCCJICIOBAaHNE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHy, pPeakUWil HEUTpalh3aluH, IOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METaJIa IPYTHM M3 PacTBOpa COJM, PEILICHUE
DKCIIEPUMEHTAIIBHBIX 3a/lad M0 TeMe «BaXHEeWIne KIacChl HEOPraHUYECKHX
COEIMHECHUI.

IMepuonuueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [leproguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonel. Dnektponsl. CtpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENTBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchbl OKUCIIEHUs K BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 HCIIONB30BAaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUSI U UX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTATUIMYECKOW PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMU4ecKuX peakivii Mo pa3aIudHbIM MPU3HaAKaM (IO YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsTHe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuze. I[lonsaTne 0 xumMruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XHUMHYECKOIO

PaBHOBECHSI.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBieHue  ypaBHEHHIl
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OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJIa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THApONIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTANIMYECKUX PEMETOK HEOPraHUYECKHUX
BCI[ECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMUALNMA KHCIOT, WIEIOYEed U  COJIEH
(BO3BMOKHO  HCHOJIb30BAHHE BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropenue, peakiuu pa3fioKEHUs, COCTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C T[OMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHas KHCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHUE, NpUMEHEeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOPUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HYECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHCIOT W chenuduyeckne). XHUMHUUYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a TMOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMs Ha
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cyiabdaT-uoH. Haxoxaenue ceppl M €€ COCOIUHEHHN B MPUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTETIEHW OKUCIICHHS. A30T, pacnpOoCTpaHEHUE B MPUPOJIE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MOMy4yeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUEeCcKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETNHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsA3HEHHE BO3AyXa, MHOYBbl U BojnoEéMOB). docdop,
aJyoTpornHele Monupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIeCKue U XUMHUUYECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaueCcTBE MUHEPAIBHBIX YA0OPEHUN.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPAcCIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
[OJlyYEHUE U MPUMEHEHHE. DKOJIOTMYECKHUEe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa ¥ €€ coM, uX (PU3NIEeCKHe M XMMHUYCCKHE CBONCTBA,
noJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl UX mepepaloTku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUICEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
poJiMi B JKH3HM YeJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpencTtaBieHus o0
okcusie kpemausi (IV) u kpemuueBoi kucinore. CUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHeine cTpouTenbHble MaTepHallbl: KepamHKa,
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CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUEeCTBEHHON peaKIK Ha Cynbdar-
WOH W HaOJIOJIeHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu azora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POChHOPHBIX yAOOpEHUi, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICMICTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3YUYCHHE Mozenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KaueCTBEHHBIX pEaklnii Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepumogmyeckor cucrteMe xumuueckux daemeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  psij
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOoCcOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
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TUJIPOKCUABl HaTpuss W Kanusa. [IpuMeHeHne WIEeIOoYHBIX METAIOB M HUX
COCIUHCHUM.

[[lenoyno3emenbHble METAUIBI MarHMid MW KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUEeCKUEe U XUMUYECKUE CBOMCTBA MarHusl
U Kanblius. Baxueilue coequHEHHUs Kbl (OKCUJA, TUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leprondeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToMma, HaxOXJIeHUE B mnpupoae. Duznmyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), nx cocras, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHJACOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEUICHUE SKCTIEPUMEHTAJIbHBIX 3a7a4 1Mo Teme « BaxxHeumue
METAaJlJIbl U UX COCAMHCHUS.

XHMMHUA M OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XKU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu
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Peanuzamus MeXnpeaIMeTHBIX CBsI3e€d MpU H3YYeHHUM XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DaKT, rUmoTe3a, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUI,
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIuiaBbl, (PU3MUECKHE BEIMYMHBI, €IUHULBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIAeMbI€, TOIIIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIUN 00yYaIOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIbITA ACSITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

[IEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHUS 3HAYEHUS] XMMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W JAPYrUX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOILIECCE OTOM Yy4eOHOM JEeATENbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPbhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMH TEKCTAMH, CIPABOYHOM
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHSA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBuiI  OE30MAaCHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTamM TPYAOBOM NEATEIbHOCTH, B TOM YHCIE HA
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW Mpo(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHUsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMAaHUE LIEHHOCTU 3J0POBOr0 H
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, ISl TTOBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJIeM M MyTell UX pEelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAy4YHble TOHATUA (3aKOH, Teopus,
NOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
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HAay4YHOUW KapTUHE MUpPA, U YHUBEpCAIbHbIE yueOHbIC AEHCTBUS (MO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelcTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHBHBIC, ICTYKTHUBHbBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMH4YecKas ¢GopMmysia M ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUHS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yybTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyH0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOus, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(DOPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/a4 OMpPeneIEHHOTO THUIIA, MPUOOPETEHHUE OIbITa B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO KCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEI0OBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYXKAKOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) IOUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEIJIOKEHHOH 3a/1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OINbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00CyX1eHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIEe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3P PeKTUBHbIE CIIOCOOBI pelIeHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJSATh WJIM KOPPEKTUPOBAThH
MIPEIJIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUU C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUNA 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPE3yJabTaTOB IO OCBOEHHUIO 005S3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, crhenupuIecKkue I TpeAMETHOW o0mactn  «XUMHS», BUIBI
JEATEIBHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSATHNA: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOM (P (HEKT peakinm,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aToOMHasi OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITH 3TU TOHSTUS MPU OMKUCAHUU BEIIESCTB U UX MPEBPAIICHUI;

e ICII0JIb30BAaTh XUMHUUYECKYI0 CUMBOJIMKY JJIs1 COCTaBIeHUsI (hOPMYJT BELIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIWHEHHSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbichn llepuommueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh M XapakTepu3oBaTh TabmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuvaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XUMHYECKHX diemeHTtoB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siapa, o0lllee YUCIO SIEKTPOHOB
U pacTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJTAaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUMX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

e XapaKTEePU30BaTh (OIMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

¢ BEIYMCJISITh OTHOCHTEIBEHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO JjeMeHTa 1o ¢GopMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIECTBA B PAcCTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHSITh OCHOBHBIE OTIEpPAlliy MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUSI — HaAOIIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN );

e CJICJIOBATh MPaBUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyZ0oBaHMEM, a TaKXe TpaBuiaM oOpalieHusi C BeIIECTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JabOpaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PaCIO3HABAHUIO PACTBOPOB
nieoued U KUCJIOT € MOMOIIBI0O UHAUKATOPOB (JIakMyc, (eHondTanenH,
METWJIOPaHX U APYTHE).

K xoHiy 00yuenus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIONTUXCS YMEHUIN:

e PaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBS3b, TEIUIOBOU APDeEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIMd HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMbIE PEaKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE W  BOCCTAaHOBJICHHE,
aJIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHWYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

e WWUTIOCTPUPOBATh  B3aHMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHSATHH U
MPUMEHSThH 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJI30BATh XUMUYECKYI0 CUMBOJIUKY /IS COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e ONIPE/CIIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX HJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, MPHUHAICKHOCTh BEIIECTB K
OINpeneNEHHOMY KJIAcCy COEOUHEHMH 1o QopMmyiaMm, BUJ XUMHYECKON
CB3M (KOBaJCHTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/i MOHA M0 XUMHUYECKON (QopMylie, XapakTep Cpenbl B
BOJHBIX PAacCTBOpPax HEOPraHWYECKUX COECIUHEHHM, TUIl KPUCTAITUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

epackpeiBaTh cMbich Ilepuommyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoid CUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» U «1no0odyHas
noarpynna (b-rpynma)», manele u Oonbline NEPUONBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabiuIe, C
YUCJIIOBBIMM  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B
npesesiax MaJbIX IEPUOIOB U TIABHBIX MOJAIPYIIl C YYETOM CTPOEHHUS UX
aTOMOB;

e KJJaCCU(PUUMPOBATh XUMHUYECKHUE HIIEMEHTHI, HEOPraHWUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYACTBYIOUIUMX B pPEAKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTENEHEW OKHCIICHUS
XHMHYECKUX IJICMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPX Aasi OIMNHUCAHUE
IPUMEPAMHU MOJIEKYJSIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHIM;

e COCTaBJIATh YPABHEHUS AIEKTPOIUTHUECKON TUCCONMALMU KUCIIOT, IEN0YEn
U COJIEH, MOJIHbIE U COKpAlIEHHbIE YPAaBHEHUS peaKIMil HOHHOTO OOMEHa,
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ypaBHEHUSI PEAKIH, MOATBEPIKIAIOIINX CYIIECTBOBAHWE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3TNYHBIX KIIACCOB,;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBHUCHMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISITh OTHOCHTEIBLHYIO MOJICKYJISPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, INPOBOAUTH PacUEThl 10
YPaBHEHUIO XUMUYECKOMN PEaKITn;

e COOTIOAATH TIPaBUJIA TIOJIH30BAHUS XUMUYECKON MOCYI0M U Jab0paTOpHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAMU B
COOTBETCTBMM C HWHCTPYKIMSMH TIO BBINOJHEHHUIO J1A0OPaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHI0O U COOMPaHUIO Tra3000pa3HbIX
BEIECTB (aMMHaKa M YTIIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITNH, TTOATBEPKIAIONINE KAUYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, (ocdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHHSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

e IPUMEHATH OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEIbHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUIUHHO-CJICACTBEHHBIX CBSI3¢H — JJII M3yYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bubmmoteka LIOK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMu4eckue 15 | 0 bu6nmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
1 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnuoreka [JOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g 0 | bubnmnorexka HOK

' Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [JOK

' OCHOBAHHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChl 1 | | bubmmorexa [JOK

) HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCJIANTENTbHO-BOCCTAHOBUTEIbHbIEC PeAKIIUN
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3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 | 0 bubnmnoreka HOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX G 10K
nonroTexa
2.3 2J1eMeHTOB VA- . Azot, pocho 7 0 1
HIEMEHTOD FPyTHEt T, ocop i ux https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
bubnunorexa LIOK
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2

erMHI/Iﬁ 1 UX COCAUHCHU S

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

N bu6nmoreka [IOK
3.1 Obmpae croficTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiime MeTauibl U UX CO€IAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubmuoreka [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Ne KoauvecTBo yacoB dakr.1aTa JAEKTPOHHEIC
Hara uudgposbie
n/ Tema ypoka
- B Kontpoabusl  Ilpaktnueckme W3YYeHHS 5 6 g [ oDpasoBaTeibHble
cero
€ paGoThl paGoThI pecypent
[Ipenmer xumun. Ponn
| XUMHH B KU3HU 1 0 0 bubmuorexa [JOK
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
01.09.2025
BEIIICCTBA
) IlonsTne o MeTomax | 0 0 bu6mmoreka [IOK
[IO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227e
03.09.2025
[IpakTuueckas pabora Ne
1 «IIpaBuna paboTsl B
3 1a0opaToOpuu U MPUEMBI 1 0 | bubnnoreka [JOK
oOparteHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 08.09.2025
000pyI0BaHUEM
YucTele BellecTBa U
4 cmecu. CriocoObl 1 0 0 bubmmorexa LHOK
' . https://m.edsoo.ru/ff0d26ca
pasaeneHus cMecen 10.09.2025
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10

[IpakTuyeckast pabora Ne
2 «Pa3nenenue cMmecel
(Ha mpUMepe OYUCTKHU
MMOBApPEHHOM COJIN )»

ATOMEI " MOJICKYJIbI

XUMUYECKUE FIIEMEHTBI.
3HaKu (CHMBOJIbI)
XUMHYECKHX 3JIEMEHTOB

IIpocteie u cnoxHbIE
BEILECTBA

ATOMHO-MOJIEKYJISIPHOE
y4eHHE

3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTB.
Xumuueckasi hopMmyia.
BanenTHOCTE aTOMOB
XUMHYECKHX DIIEMEHTOB

15.09.2025

17.09.2025

22.09.2025

24.09.2025

29.09.2025

01.10.2025

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae
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11

12

13

14

15

16

OTHOCHTENbHASA aTOMHAas
Macca. OTHOCHUTENLHAA
MOJICKYJIsIpHasd Macca

MaccoBas nois
XUMHYECKOTO 3JIEMEHTA B
COEIMHEHUN

KonnuecTBo BemiecTna.
Mouns. Monsgpnas macca

duznueckue n
XUMHUYECKUE SIBJIEHUS.
XuMHUecKas peakius

[Ipu3naku n ycnoBus
IIPOTEKAHUS XUMUYECKHUX
peakuun

3aK0oH COXpaHEHUsI MaCcChl
BENIECTB. XUMHUUECKHE
ypaBHEHUSA

06.10.2025

08.10.2025

13.10.2025

15.10.2025

20.10.2025

22.10.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0d323c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88
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17

18

19

20

21

22

Brraucienus KoJIn4uecTBa,
MaccChl BEIISCTBA 110
YpaBHEHUSAM XUMHUYECKUX
peakuui

Knaccudukanms
XUMHUYECKHX PEAKIIHIA
(coenuueHus,
pa3I0KEHUS, 3aMEIIICHUS,
obmMmeHa)

M. B. JlomoHOCOB —
YUEHBIA-IHIIUKIIONICIUCT.
O06o0061IEHNE U
cHUCTeMaTH3alMsl 3HAHWI

KonTtponsHast pabora Nel
no TeMe «BemecTBa u
XUMHYECKUE PEAKIUI

Bo3ayx — cMmech ra3os.
Cocras Bo3ayxa.
Kucnopox — aieMeHT u
npocroe Beniectso. O30H

dusznueckue u
XHMUYECKHE CBOMCTBA
KHCIIOpoJia (peakiuu
OKHUCIIEHUS, TOPEHHE).
ITousTHe 00 OKCcHIax

05.11.2025

10.11.2025

12.11.2025

17.11.2025

19.11.2025

24.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614
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CrniocoObI noy4eHus
KHCII0pOJia B

23 JabopaTopum U bubmorexa HOK
patop https://m.edsoo.ru/ff0d497a
MPOMBINIJICHHOCTH. 26.11.2025
[IpumeneHnue kucnopoaa
Tennooii 3 dexr
XAMHYECKON PEAKIIUH,
TIOHSITHE O
24 TEPMOXHUMHUYECKOM bubmmorexa [TOK
P https://m.edsoo.ru/ff0d4790
YpaBHEHHH, YK30- H
SHAOTEPMHUECKUX 01.12.2025
peaKIusax
Tomnuso (HedTh, Yroib U
’s MeTaH). 3arpsi3HeHUE bubnnoreka [JOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
03.12.2025
IPEIOTBPAICHUS
[TpakTuueckast pabota No
26 3 o teme «llonydyenue n bubnuoreka [IOK
coOupaHHe KHCIOpOoaa, https://m.edsoo.ru/ff0d4ae2
. 08.12.2025
U3YYCHUE €TO CBOWCTBY
Bonopon — anemeHr u
27 I é[cfoeﬂlae €CTBO bubmmorexa LHOK
p B ) https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpuponae 10.12.2025
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28

29

30

31

32

33

duznueckue u
XMMHYECKHE CBOMCTBA
Bojiopoia. [Ipumenenue
BOJIOpOJIa

ITousTue o xuciorax u
COJIAX

Crioco0b! moryueHust
BOJIOpOJIa B 1a00paTOpUH

[IpakTuueckast pabora Ne
4 no Teme «llomyuenue u
cobupaHue BO10po/a,
W3yYEHHE €ETO CBOWCTB)

MounsipHblii 00BEM Ta3oB.
3akoH ABoOrazipo

Brruncnenus o0béma,
KOJIHMYECTBA BEIIECTBA
rasa 1o ero u3BeCTHOMY
KOJINYECTBY BEIIECTBA
WK 00bEMY

15.12.2025

17.12.2025

22.12.2025

24.12.2025

29.12.2025

12.01.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d542e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d55a0
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Brrunciaenus o06éMoB
Ta30B 10 YPaBHCHUIO

34 pEaKUHUHU HAa OCHOBE bubmmorexa [TOK
. https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX 14.01.2026
OTHOIIICHU ra30B
dusndecKkue u
35 XHUMHYECKHE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/ff0d587a
BOJIbI 19.01.2026
36 CocraB OcCHOBaHMIA. bubnnorexa [HOK
[TonsiTne 06 MHIUKATOpAX https://m.edsoo.ru/ff0d59e2
21.01.2026
Boaa xak pacTBopuTEIb.
Hacrpimennrsie n
37 HEHACHIIICHHEIC bu6mmoreka [JOK
pactBopbl. MaccoBast https://m.edsoo.ru/ff0d5b40
JIOJIs BEIIEeCTBA B 26.01.2026
pactBope
[TpakTuueckast paborta No
5 o Teme
«IIpuroroBieHne BuGmrorexa LOK
38 P aCTBOp(iB ¢ . . https://m.edsoo.ru/ff0dSeba
onpeaenéHHON MacCOBOM
JI0JIEW PaCTBOPEHHOIO 28.01.2026

BC€IICCTBa»

33




39

40

41

42

43

44

Kontponbnas pabora No2
no teme «Kucnopon.
Bonopoa. Boxa»

OKcHIbl: COCTAB,
Kkiaccudukanus,
HOMEHKJIaTypa

[Tonyuenue u
XUMHYECKHE CBOICTBA
KUCJIOTHBIX, OCHOBHBIX U
aM(}OTEepHBIX OKCHJIOB

OcHOBaHUS: COCTaB,
Kiaccudukanus,
HOMEHKJIaTypa

ITonyuenue u
XAUMHUYECKUE CBOWCTBA
OCHOBaHUI1

KucnoTsr: cocTas,
Kiaccudukanus,
HOMEHKJIaTypa

02.02.2026

04.02.2026

09.02.2026

11.02.2026

16.02.2026

18.02.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2
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[Tonyuenue u

bubmuoreka [JOK

45 €CKHe 7
RHMITTCECKHE CRonCTEa https://m.edsoo.ru/ffOdfee2
KHCJIOT 25.02.2026
Conu (cpennue):
46 HOMEHKJIaTypa, CII0COObI bubnmoreka [JOK
[OJIyYEHUSA, XUMUYECKHUE https://m.edsoo.ru/00ad9474
N 02.03.2026
CBOMCTBa
[TpakTuueckast pabota No
6. Pemienue
AKCIIEPUMEHTAIBHBIX
47 3a7a4 1Mo TemMe bubmorexa HOK
A https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI
HGOpI‘aHI/IHGiCKI/IX 04.03.2026
COETMHEHUI»
I'enernueckas cBs3b
43 MEXIy KilaccaMu bubnnoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9a50
- 11.03.2026
COEIMHEHU I
49 O6o0menue u bubmuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
16.03.2026
KonTtponpHas padora Ne3
50 o TeMe "OCHOBHBIE bu6mmorexa [IOK
KJIaCChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9ela
18.03.2026

coequHeHui"
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IlepBbie MONBITKU
KJIacCU(UKALIUN

51 XUMHYECKUX DIIEMEHTOB bubnmorexa [IOK
- ’ https://m.edsoo.ru/00ad9ffa
OHSITHE O TPYIax 73.03.2026
CXOIHBIX DJIEMEHTOB
Ilepronnueckuii 3aKOH U
5 [Tepuonnueckas cucrema bubmuorexa [JOK
XUMHUUYECKHUX IJICMCHTOB https://m.edsoo.ru/00ada52c
25.03.2026
J1. 1. MenneneeBa
53 Ilepuoapl, rpynisl, bubnuorexa [JOK
OOAT MBI https://m.edsoo.ru/00ada52c
APy 06.04.2026
CtpoeHue aTOMOB.
54 CocTaB aTOMHEBIX € bubnmorexa LHOK
s1ep- https://m.edsoo.ru/00ada342
H3otomnsl 08.04.2026
CrpoeHnue 311eKTPOHHBIX
000JI0UEK aTOMOB
55 S LEMEHTOR bubmuorexa [JOK
n . https://m.edsoo.ru/00ada6bc
€pPUOINYECKON CUCTEMBI 13.04.2026
. . MenneneeBa
XapakTepucTuka
XHUMHYECKOTO dIEMEHTA
56 10 €ro IOJIOKEHUIO B bubnnorexa LIOK
m . https://m.edsoo.ru/00ada824
€pPUOINYECKON CUCTEME 15.04.2026

. . MenneneeBa
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3HaueHue
[Iepuoanueckoro 3akoHa
JUIS pasBUTHUSA HAYKHU U

bu6mmoreka [IOK

57
npaktuku. 1. 1. https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHBIN, 20.04.2026
Melaror v rpaKJJanuH
PesepBHBIi ypOK.
O06o0061EHNE U
58 cUcTeEMaTH3aIs 3HaHuH / bubnnorexa LIOK
B . 1 https://m.edsoo.ru/00adb33c
CcepoCCcuiicKas 22.04.2026
poBepovHas pabora
KonTponpsHas padora Ne4
o teme «CtpoeHue
bubmuorexa [JOK
59 aroMa. XuUMHYecKas
/B . https://m.edsoo.ru/00adb486
cBs3b» / Beepoccuiickas 27 04.2026
poBepoYHas paboTa
DIIEKTPOOTPUIIATEIIHLHOCT
60 b aTOMli)B XEM]:IHGCKI/IX bubmorexa LHOK
https://m.edsoo.ru/00adaab8
3JICMEHTOB 29.04.2026
61 HNonnas xumudeckas bu6mmoreka [IOK
CBSI3b https://m.edsoo.ru/00adac34
04.05.2026
2 KoBanentnast nonsipHas bubnnorexka [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8
06.05.2026
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63

64

65

66

67

68

KoBanenTHas HEIOoJIsIpHasd
XUMHUYECKasA CBA3b

CreneHp OKUCIECHUSI

OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE
peaxiun

OKHUCIIUTENN U
BOCCTAaHOBUTEIHU

PesepBHBIil ypOK.
Ob6o061eHne u
cucTeMaTtu3anus 3HaHUI
o Teme «CtpoeHue
aroMa. XMMUYecKas
CBS3b»

PesepBHBIi ypOK.
O6o6ueHne u
CUCTEMAaTH3alMsl 3HAaHUH

13.05.2026

18.05.2026

20.05.2026

25.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmuorexa [JOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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9 KUIIACC

DJIeKTPOHHbIE
N KoanuectBo yacon 1 dakKT. N
] ara undposbie
Tema ypoka Aara P
n/n H3yYEeHHUs oOpa3oBaTeJibHbIE
KonTpoabubie IIpakTuueckue 6
Bcero pecypcbl
padoThI padoThI
[Tepuoanueckuit
3aKOH.
[Tepuoanueckas | 0 0 bu6mmoreka [IOK
CUCTEMA XUMUUYECKUX https://m.edsoo.ru/00adb59e
anemeHToB /I. U.
Menneneena
3aKOHOMEPHOCTH B
U3MEHCHUHU CBOMCTB
bubmuorexa [JOK
XUMHYECKUX 1 0 0
https://m.edsoo.ru/00adb6b6
3JIEMEHTOB TIEPBBIX
TPEX MEPUOIOB
Knaccubukanus n
HOMEHKJIaTypa | 0 0 bubnuoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIECTB
Buasr xumuueckoit
CBSI3U M TUITBI : 0 0 bubmuoreka [JOK
KPHUCTAININYECKUX https://m.edsoo.ru/00adbac6
peLETOK
KonTponbHas pabota
1 1 0
Nel o teme
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«IToBTOpEHUE U
yriayOJaeHue 3HAaHUHA
OCHOBHBIX Pa3/I€JIoB
Kypca 8 Kkiacca»

Knaccudukanms
XUMHYECKHX PEAKIIHA
0 Pa3TUIHBIM
MpU3HAKaM

[TonsTHE O CKOpOCTH
XHUMHYECKOH
peaknuu. [lonstre o
TOMOTE€HHBIX U
TeTEPOreHHBIX
peakIusx

ITonstue o
XHMHYSCKOM
paBHOBECHH.
@aKkTOpHI, BIUAIOIINAEC
Ha CKOPOCTh
XMMHYECKON peaKiuu
U TIOJIOKEHHE
XHUMHYECKOT O
paBHOBECHS

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

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

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTEIILHO-
BOCCTAHOBUTEJILHBIE
peakuuu

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

10

Teopus
AJIEKTPOTUTUYECKON
JUCCOITUALINH.

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68
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CuibHBIE U ci1a0ble
ANEKTPOJIUTHI

HNonnsle ypaBHEHUS

bubmuorexa [JOK

1 peakuuii https://m.edsoo.ru/00add448
XHUMHUYECKHE
CBOMCTBA KUCJIOT U
12 OCHOBaHHU B CBETE bubnmoreka [JOK
npeAcTaBICHUN 00 https://m.edsoo.ru/00add5d8
AICKTPOJIUTUYECKON
JACCOLHAIIN
XUMHUYECKHE
CBOMCTBA coJIeH B
13 CBETE MpPEACTaBICHUI bu6mmoreka [IOK
00 https://m.edsoo.ru/00add8b2
AICKTPOJIUTUYECKON
JACCOLHAIIN
14 [TonsiTue o bu6mmoreka [IOK
TUJIPOJIU3E COJIEH https://m.edsoo.ru/00add9d4
O6o06menue u
15 CHCTEMAaTH3aIUs bubmorexa LOK
. https://m.edsoo.ru/00addd12
3HAHUH
IIpaxTrueckas
pabora Ne 1.
16 «Pelllete bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa
AKCTIEPUMEHTAITbHBIX
3a1a9»
17 KonrtponbHas pabora bubnuorexa [IOK

Ne2 mo Teme

https://m.edsoo.ru/00addec0
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«DNEKTPOIUTUYECKAS
JUCCOIHAITHS.
XHUMHYECKHE
peakuuu B
pacTBopax»

18

O6mmas
XapaKTEPUCTUKA
rajoreHoB.
XuMHUecKue
CBOICTBA Ha MPUMEPE
xJjopa

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

19

XJ1I0pOBOAOPOI.
CounstHas KUCIIOTA,
XUMHUYCCKUC
CBOMCTBA,
MOJIy4eHueE,
MIpUMEHEHNE

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

20

[TpakTnueckas
pabota Ne 2 o Teme
«I[lonyuenne
COJISHOM KHCJIOTBHI,
u3y4yeHue eé
CBOWCTB»

bu6mmorexa [IOK
https://m.edsoo.ru/00ade348

21

Breraucnenus 1o
YpaBHEHUSM
XHUMHYECKHX
peakiuii, eciu OAuH
W3 peareHTOB JaH B
HU30BITKE

bu6mmorexa [IOK
https://m.edsoo.ru/00ade4 88
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22

23

O6mas
XapaKTEePUCTHKA
351eMeHTOB VIA-

TPYIIIIbI
AJITOTPOIIHBIE
MOU(UKAIIIH CEPBI.
Haxoxnenue cepel u
€€ COCINHECHUH B
IpUpo/IE.
XuMHUecKue
CBOMCTBA CEphI

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

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

24

CepoBoaopo,
CTpOEHUE,
busnveckue u
XUMHUYCCKHE
CBOMCTBa

bubmuorexa [JOK
https://m.edsoo.ru/00ade802

25

Oxkcubl cepsl.
CepHas KHuCIIOTa,
¢buznueckue u
XUMHUYECKUE
CBOICTBA,
MIPUMEHEHHE

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

26

XUMUYECKUE
peaKIuu, JIexKaIe B
OCHOBE
MPOMBILIIEHHOTO
crioco0a Moyy4yeHust
CEpPHOM KUCIIOTBHI.
XuUMHUYECKOe

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a
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27

28

3arpsi3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI
Brrancnenue
MAacCOBOH J0JIU
BBIX0/J1a MTPOIYKTa
peakiumn

O61mas
XapaKTEPUCTHKA
3JIeMeHTOB VA-
rpynisl. A30T,
pacmpocTpaHeHue B
pupoie,
busnveckue u
XAMUYCCKHE
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

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

29

AmMMmak, ero
¢buznueckue u
XUMHUYECKHE
CBOMCTBA, OJIyYCHHUE
U IPUMEHEHUE

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

30

[TpakTnueckas
pabota Ne 3 o Teme
«Ilonyuenne
aMMHaKa, U3y4yeHue
€ro CBOMCTB»

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

31

A3oTHas KHUcnoTa, €€
¢buznueckue u
XUMHUYECKHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306
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32

CBOICTBa

Hcnonb3oBanue
HUTPATOB U COJICH
aMMOHHS B KauecTBe
MUHEPATbHBIX
yaoOpeHHi.
XumMuyeckoe
3arpsi3HEHUE
OKpY>Karollen cpeibl
COCIMHEHHSIMU a30Ta

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

33

dochop. Oxeun
docdopa (V) u
dbocdopHas Kuciora,
busnveckue u
XUMHAYCCKHE
CBOWCTBA, MOJyYCHHE

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonp3oBanue
¢docdaroB B kauecTBe
MUHEPATEHBIX
ya0OpeHui.
3arpsi3HEeHue
MIPUPOIHON CpeIbl
dbocharamu

bu6mmorexa [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHeHHe B
npupoJe,
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9c
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36

Okcuppl yriaepoja,
ux (puznyeckue u
XAMHYECKHUE
CBOICTBA.
OKOJIOTUYECKHE
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM yTJiepoja
(IV)

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

37

VYroapHasa KUcioTa 1
e€ con

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢c

38

[IpakTnueckas
pabora Ne 4 1o Teme
"Ilonyuenue
YTJIEKUCIIOro rasa.
KauectBennas
peaxius Ha
KkapOoHaT-uoH"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢e

39

40

[TepBonavasibHBIE
TIOHSATHUS 00
OpraHUYeCKHUX
BEILIECTBAX KaK O
COEIUHEHUAX
yriiepozaa
Kpemnwnii u ero
COEIMHEHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054¢e

bu6mmorexa [IOK
https://m.edsoo.ru/00ac080a

41

[TpakTrueckas
paborta Ne 5.
Pemenue

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2
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AKCIEPUMEHTATBHBIX
3aJ1a4 110 TeMe
«Baxxneimue
HEMeTaJlJIbl ¥ UX
COCIIMTHCHMUSI

42

KontponpHas padora
Ne3 o Teme
«Baxxneimue
HEMETAJJIBI U UX
COEIUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00aec0e18

43

44

45

OOmas
XapaKTEPUCTUKA
XUMHYECKUX
3JIEMCHTOB —
METAaJJIOB.
Merannuueckas
CBSI3b U
MeTaJnyecKas
KPUCTAJUIMYECKast
pemeTka.
duznueckue
CBOICTBAa METAJIJIOB

XUMHUYECKHE
CBOICTBA METAJJIOB.
DNEeKTPOXUMHUIECKUT
Al HaNpsHKEHUN
METaJJIOB

OO61ue crocoosl
MOJTyYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [JOK
https://m.edsoo.ru/00ael156

bu6mmnoreka [JOK
https://m.edsoo.ru/00ael156
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MeTauioB. CILiaBhl.
Breraucnenus 1o
YPaBHEHUSAM
XUMHYECKHUX
peaKkuuii, €CJii OJJUH
W3 PeareHToB
COJICP)KUT MPUMECH

46 [TonsiTue o Koppo3uu bubnunoreka [HOK
METaJIOB https://m.edsoo.ru/00ae1278

bubmuorexa [JOK

47
[Henoumsie meranel https://m.edsoo.ru/00ae14b2
Oxcuasl 1

48 THAPOKCUABI HATPUSI Bubmorexa ITOK

P A p https://m.edsoo.ru/00aec14b2
U KaJIusg
Illenoyno3eMeNbHEIC
. bubmuoreka [JOK
49 MeETaJIbl — KaJIbIIMHU
. https://m.edsoo.ru/00aec15e8
1 MarHU#

50 Baxwnetimue bu6mmorexa [IOK
COCJIMHCHMS KaJIbLU https://m.edsoo.ru/00ael5e8
O06001IeHne "

51 CHCTEMAaTH3aIus
3HaHUHU
JKécTkoCTh BOABI U

52 CIOCOOBI €€ bubmorexa HOK

https://m.edsoo.ru/00ae1886
YCTpaHECHHS
IIpaxTrueckas Bu6 OK
53 pabota Ne 6 1o Teme nomorexa Il

"KécTtkoCTh BOIBI U

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

ycTpaHeHus"
. bu6mmoreka [IOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
AmdoTtepHbIe
55 CBOICTBA OKCHUA U Bubmorexa ITOK
https://m.edsoo.ru/00aelc64
TUIPOKCHUIA
56 Weneso bubmuoreka [JOK
https://m.edsoo.ru/00aec1d86
Oxcupl,
57 TUJIPOKCUJIBI U COJTH bubnunoreka [JOK
xenesa (I1) u sxenesa https://m.edsoo.ru/00ae35e6
(III)
O06006111eHE U
58 cUCTEMaTH3alHs
3HaHUH
[IpakTnueckas
paborta Ne 7.
Pemenne
59 JKCIIEPUMEHTAIIBHBIX bubnnoreka [JOK
3aJ1a4 110 TeME https://m.edsoo.ru/00ae3de8
«Baxneiimue
METaJTBI U UX
COCIUHCHHUS»
Brruncienus mo
60 YPaBHEHUSAM bubnuoreka [IOK
XUMHUYECKUX https://m.edsoo.ru/00ael1750

peaKkuuii, €ciii OJIUH
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W3 PEareHTOB JaH B
HA30BITKE HUIIN
COJICPKUT IPUMECH.
Breraucnenus
MacCOBOM J0JIU
BBIXOJIa TPOJIYKTA
peakuuu

61

O0600111EHE U
cucreMarmni3anuia
3HAHUH

62

KontponbHas pabora
Ne4 o Teme
«Baxxneimmue
METaJUIbI U UX
COCIIMHECHMUSI

63

64

65

66

BemecTtBa n
MaTepHualibl B
MOBCEIHEBHON KU3HU
YeJIOBEKa

XHUMHUYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
Ponp xumuu B
pereHnn
DKOJIOTHYCCKUX
npobiem

PesepBHbIii yPOK.
O06o01enue u

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3£50

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0dOa
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cUCTEMaTH3alUs
3HAHUH

Pe3epBHbIil ypok.
O6o06mmeHue u
CHCTEMAaTH3alHs
3HaHHUH

67

PesepBHbIii ypOK.
O0001enue u
cCHCTeMaTH3amus
3HaHUH

68

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBILEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111ero 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakus,
KIacCU(pUKalMi  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3NIOKEHUs, PEAaKIMW 3aMELICHHs, peakuuu oOMeHa, O3K30- |
HHJIOTEPMHUUYECKHE DPEaKLUu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BeIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U

MMPUMCHATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JI COCTaBji€HUs (opMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PacCKpbIBaATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJIGHTHOCTh AaTOMOB  JJIEMEHTOB B  OWMHApHBIX
COETMHEHUX
KJIAaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BCIICCTB

54



1.8

1.9

1.10

2.1

BBIUHCIISTH MAacCOBYIO JIOJNI0 XMMHUYECKOTO 3JeMeHTa 1o (opmyre

COCIUHECHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peajbHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMMHYECKHX IIOHATHI: OKCHU[,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XHUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUS XUMHUYECKOM TOCYIOM H
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
7a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJYYEHHUIO U COOUPAHHUIO
ra3o00pa3HbIX BEMIECTB (BOIOpPOAAa W KHCIOPOJ]a), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHONM MacCOBOM JOJIEW PacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IENOYEH H KHUCIOT C TOMOIIBIO
MHAUKATOPOB (JakMyc, ¢peHondTarern, MeTHIOPAHK U IPYrHe)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX TOHSITHH: SIpO aToma,
DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWUTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJISIpHAad KOBAJCHTHAasd CBA3b,
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3.2

33

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETIEeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

OMHKCHIBATh U XapaKTepu30BaTh TaOiuuHyro ¢Gopmy [leproaudeckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3IuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMbica Ilepmoanyeckoro 3akona [[.M. Menneneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIe
«Ilepuonuyeckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, oOlee 4YHcio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

ONpeNeNiTh  CTENEeHb  OKHMCIEHHS  DJIEMEHTOB B  OWMHApHBIX
COCIMHEHUAX
ONpEAeNaTh BUJ XUMHUYECKOH CBs3UM (KOBAJIEHTHAass W MOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo 1 XUMUYECKas PEAKIIUS

PaCKpheIBATb CMBICII OCHOBHBIX XHWMHUYCCKHX MMOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOIUTHYCCKAA AUCCOLMANNA,
PE€aKiiuki HMOHHOI'O O6M€Ha, KaTajJnu3aTtop, XUMHUYCCKOEC PAaBHOBECHC,
06paTI/IMBIC n HCO6paTI/IMBIC pcaKknuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKkuu, OKHUCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,

am(doTepHOCTh, XUMHYECKas CBS3b  (KOBaJeHTHas, HOHHAas,
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1.2

MeTaJuTMuecKas), KpHUCTAUTMYeCKass pemeTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu
WJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHWYECKHX ITOHATHU U

IIPUMCEHATH OTHU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

1.4

L.5

2.1

PacKpbIBaTh CYIIHOCTb OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLUN
IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo temam: «Hemeramibl u ux coeguHeHMs» U «MeTalnsl U UX
COETUHEHUS

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BELIECTB, IOIATBEP)KIasi ONHUCAHHE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

24

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3NpOBaATh CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBIIOJIHEHUIO
71a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJTYYCHHIO U COOMPAHMIO

ra3000pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

2.5

OPOBOJUTh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPU-,
Opomuza, wuomuna, kapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XUMHSI U OKpY:KArOIIast CPea»

3.1

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHIM: HI[K

BCIIECCTBA, KOPPO3Ud METAJIIIOB
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3.2

NPUMEHATh OCHOBHBIC OIEPAlMH MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCIICCTB MU XHMMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘IHbIC
METO/ABI IO3HAHHSA — HAOIIOJACHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KM3HM 4Ye€JIOBEKa. XHMUSA B CHUCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BCIICCTB

IMousTHe 0 MeTomax mmo3HaHusA B XUMHHU. YucTele BemrecTBa U cMecu. CIiocoOsl

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumnueckue d3yeMeHThl. CHMBOJBI XHMMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOcHUTEnBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 10151 XMMUYECKOI 0 DJIEMEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommnuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W YHCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmymnam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYSCKAS peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYJ0H, C MpaBUjIaMu
paboTel B saboparopuu U nOpuémMamMu oOpamieHuss ¢ J1JabopaTOPHBIM
o0opy/soBaHUEM, M3yYy€HHUE M ONUcCaHHe (PU3MUYECKUX CBOMCTB 00pa3loB
HEOPraHMYeCKUX BEIeCTB, HaOmoJeHue (u3ndeckux (IMJIaBlieHHME BOCKa,
TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIIKE, KMUIIEHUE U KOHJAEHCAllUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, NpPOKAIMBAaHUE METHOH  IPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIHCaHUe
IPU3HAKOB IPOTEKAHHWS XHWMHUYECKHMX peakuuid (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
ruapokcuaa meau(Il) npu HarpeBaHuM, B3aUMOJIEHCTBHUE JKEIE3a C PACTBOPOM

comm meau(Il), n3yuenne cnmocoboB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
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2.1

22

23

buapTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHNCTKHU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/IC " OIIMCAaHUC PE3YJIbTATOB NPOBCIACHUA
OMBITA, WIUTFOCTPUPYIOMIETO 3aKOH COXPaHEHHsS MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopojga B mpupoje, Gu3ndeckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenus). Okcuzsl. [Ipumenenue kucnopona. CrocoObl
MOJIyYeHUsl KHUCIOpoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIOpo/a B mpupoae. O30H — alIoTponHas MoAU(GUKALH KUCIOpOoIa

TernoBoit 3P PeKT XUMUIECKOH peaKIuy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIUIMBO: yroyib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJICHUE TTAPHUKOBOTO 3 dekTa, pa3pynieHHe 030HOBOTO CIIOs
Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
dusnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucmaote! u comu

24

Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®uznyeckue CcBOMCTBA BOAbl. Boma kak pactBopurtenb. PacTBopbI.
Haceimennbsie ¥ HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass 1o1s1 BelecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU uenoBeka. Kpyroropot
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudukanuss Heopranmdeckux coeaunenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywomue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHBIE) U
HecosieoOpaszyrone. Homenknatrypa okcuaoB. dusznueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUJI0B

2.7

OcHoBanus. Knaccudukamnuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHMM

2.8

2.9

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Psgan axkxtuBHoctH MeTaiioB H.H. Bekerosa.

[Tony4yenue kucnot

Comu. Homenknartypa coneil. @usnueckne M XHMHYECKHE CBOWCTBA COJIEH.
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[Tonyuenue coneit

2.10

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COGI[I/IHeHI/Iﬁ

2.11

XVMMHYECKUH  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KHCJIOpO/ia B BO3JyXe, MOJNy4YeHHE, COOMpaHUe, paclio3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCIIOPO/a, HAOII0A€HNE B3aUMOJCHCTBUS BELIECTB C KMCIOPOAOM U
YCIIOBUSL BOZHUKHOBEHUS U NPEKpaIlleHusl TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, IMOIydeHue, coOupaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MoKHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/leHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
0COOEHHOCTEH  pacTBOpEHUs] BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBUE BOJABI C MeTallaMd (HATpUEM U KaJlbL[MEM)
(BO3MOXHO HCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PacCTBOPOB
KUCIOT M LIeJoYeil ¢ IOMOIIbI0O MHJUKATOPOB, MCCIEJOBaHUE OOpa3LioB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHUCIOT H IIEJIOYeH, H3Y4YCHHE
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT €
MeTaJlJIaMH, peaKLIni HEUTPAIN3alluH, I0Jy4€HUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHUE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIICHUE
DKCIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHellne Kiacchl HEOPTaHUYECKUX

COCTUHEHUIN)
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

3.1

3.2

33

[lepBble TOMBITKKA KIAaCCU(PHUKAIMU XHUMHUYECKHUX JJeMeHTOB. I[lonstue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIoTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Meneneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS bopmbI
Ilepnonnueckoir cucteMbl xuMuuyeckux odseMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa U IrpyIiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aTOMHbIX sifep. M3otomnbl. Onextponbsl. CtpoeHue
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JJIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
IIepuomnueckoii cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme .M. Mennaeneena

34

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB 10 TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)KIaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBasneHTHass (HOJSipHAs ©  HEMOJSPHAsl) CBA3b.

DIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

XUMHUECKUH 3KCIIEPUMEHT: M3y4deHHE OO0pa3lioB BEIIECTB METANIOB U
HEMETAJUIOB, B3aMMOJEUCTBUE TUAPOKCHAA LUHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pC€aKuu pa3i10KCHUA, COCI[I/IHCHI/IH)

Kona

1.1

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo 1 xumunyeckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. lleprnoauyeckas cucrema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalbLUsi H HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM dJeMeHTOB B llepuoamueckon

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHne BelecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKON PEIIETKH
U BHUJa XUMHUYecKol cBsi3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpPraHUYECKHX
BeUIeCTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

Krnaccudukanys XuMU4ecKiX peakluid 1Mo pa3iudHbIM MpU3HAKaM (110 YHCITY U

COCTaBy Y4YaCTBYIOIIUMX B pPCaKHU BCHICCTB, IO TCIIJIOBOMY 3(1)(I)CKTY, Io
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N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
110 y4acCTHro KaTanmaTopa). OK30- u SHAOTCPMHUYCCKUC pcaKkiuu,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN p€aknuun

1.4

1.5

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'€CTCPOrCHHBIX PCAKIUAX. IlonsaTrHe 0 XUMHUYECKOM PaBHOBCCHUMU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH pPC€aKiuk MW IIOJOXKCHHUEC

XUMHYCCKOTI'O paBHOBECUA

OKHCIIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIIMHA C MUCIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 37E€KTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHIL.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHMs peakuuid. CBOICTBAa KHCIIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOIUTUYECKON

Aucconnuanuu. KauecTtBeHHBIE p€aKuuu Ha NOHBI. ITonstue o TuapoImn3eC coJiei

1.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTAUINYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  PAacTBOPOB  BEILIECTB,  Ipolecca
OUCCOLMALMU  KHUCIOT, WIEJO4ed M cojell  (BO3MOYKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
IPOTEeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€E BOJbl); OINbBITOB, WJUIIOCTPUPYIOIIMX HMPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEaKLUil (rOpeHHe, peaklul pa3jiokKeHUs, COeAUHEHHS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamisl ¥ UX COeAUHEHUS

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyeckrue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKME CBOMCTBA Ha IIpUMEpEe  XJopa

(B3auMozielicTBUE C MeTaljlaMH, HEMeTajlaMu, Iiefodyamu). XJIOpOBOJIOPOA.
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CongHast KHUCIIOTAa, XUMAYECKUE CBOMCTBA, MOJIy4YEeHHE, MpUuMeHeHue. [lelictBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

2.2

2.3

24

2.5

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3nYeCcKrue CBOKWCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAa M Cepbl. AJUIOTPOMHBIE MOAU(PUKAIUU
KHMCIIOpo/la U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusznueckue M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHUYECKHUE CBOMCTBA
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U crenududeckue). XuMHUUYeCKHe
peakiuy, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucinoTel. Ilpumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peaklMs Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COCNMHECHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOUIeH Cpellbl COeIMHEHUSMU cephbl (KUCIOTHBIC JT0XKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAICHHS

OOmast xapaktepucTuka 55eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢dusnveckne u XUMHUYECKne cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHaK,
ero (u3M4ecKue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux Ci)I/BI/I‘IeCKI/IC u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ IOJy4EHHE,
¢buzmvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHHe HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yI0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpebl COETUHEHUSMU a30Ta (KUCIOTHBIE JTOKAM, 3arpsi3HEHUE BO31yXa, OYBBI

1 BOJIOEMOB)

docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKue U XUMUYECKUE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KauyecTBe

MUHEPAJIBHBIX YIOOpEHH

Obmass xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMK, paclpoCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,

nux (1)I/ISI/ILIGCKI/Ie U XUMHUYECKHUEC CBOﬁCTBa, HeﬁCTBHe Ha JXHUBBIC OPraHU3MBbI,
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2.6

MOJIy4eHUE U MpUMEHEeHHe. DKOJIOTUYeCKUe MpoOIeMbl, CBS3aHHbBIE C OKCHUIOM
yraepona(IV); rumore3a rno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIH
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO34HCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KAaK O COECIMHEHUSX
yriaepojga (MeTaH, 3TaH, STWJICH, AalleTUJIeH, 3TaHOJ], IJHUIEPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJHU B IKU3HHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMYECKUX

COCTUHEHUN

2.7

2.8

Kpemuuii, ero ¢usuyueckne ¢ XHMHUYECKHE CBOWCTBA, TMOJIYYCHHE U
npuMmenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuus(IV) u kpemuueBoii kuciaore. CHUIMKATBI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IEMEHT, OeTOoH, jkene300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

XUMUYECKUI SKCIIEPUMEHT: H3Yy4€HUE O0pa3lloB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IPOBEICHUE KAau€CTBEHHBIX PEaKUHUd Ha XJIOPHUA-
MOHBl W HaONIO/IEHWE MPU3HAKOB HX MPOTEKAHUS; OIMBITHI, OTpa)karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(raJloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOIIOJIEHHE TIpoliecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyabar-uoH U HaOlIoAeHHE IpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEpPHANIOB), 0O0pa3lamu
a30THBIX U PochOpHBIX yI0OpeHUH; monydeHne, cooupanme, pacro3HaBaHle U
M3Y4YCHHE CBOICTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pPEakIuil Ha HOH
aMMOHMSI W (Qocdar-uoH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO

HUCIIOJIB30BaHHUEC BI/I,Z[COMaTCpI/IaJIOB); HN3YUCHUC Mozeaen KPpUCTATNINYCCKUX
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pewéTok anmasza, Trpadura, (Qy/uUIepeHa; O3HAKOMIIEHHE C IPOLECCOM
azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YE€HUE, COOMpaHME, PACIO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KA4YeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CWIMKAaT-HOHBl M M3y4YEHUE IPU3HAKOB HX IPOTEKaHMs; O3HAKOMIICHHE C
MIPOAYKLIIMEN CUJIMKATHOM IPOMBILIICHHOCTH; PEIICHHUE KCIEPUMEHTAIbHBIX

3aaa4 110 TEME «BakHene HeMeTauIbl 1 UX COCANHCHUA

MeTtamisl 1 uX COCAUHECHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnyeckas CBs3b U
METaJJIMYECKasl ~ KpUCTallinyeckass pemérka. OJIEKTPOXUMHUYECKHH  psiA

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

33

duznyeckue U XUMUYECKUE CBOMCTBa MeTa/uioB. O0IKe CrocoObl MOTydeHHs
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIIIEHHOCTH

[lenouynsle MeTasuibl: nosiokeHnue B llepumonmyeckoil cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE MX ATOMOB; HaXOXJICHHUE B MPUPOJE.
Ouznyeckue 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeTUHEHUN

34

[IlenoyHO3eMENbHBIE  METAUIBl  MarHMd M KaJIbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xXumMudeckux 3imeMenToB [[.11. MenzeneeBa; ctpoeHne
UX aTOMOB; HaxOXJEHHE B mpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplusl. Baxueilmme coequHEHUs KaubIus (OKCHUI, THUAPOKCHI,

conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AnromuHuit: nonoxenue B Ilepmoauueckold cucreMe XMMHYECKUX JJIEMEHTOB
JI.I. MenneneeBa; CTpoeHHE aroMma; HaxoXKAeHWE B mnpupone. dusnueckue u
XMMHUYECKHE CBOMCTBA AIOMHUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHIA M THIIPOKCHIA
AITFOMUHUS

Keneszo: nonoxenne B [lepruonnueckoi cucreMe XUuMU4Ieckux snemeHToB J[.M.
MenzeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoae. dusmueckue u
XUMHUYECKHEe CBOMCTBa >kene3a. Okcuipl, ruapokcunbl U conu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOWCTBA U OTyYeHUE
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3.7

XUMHYECKUHN DKCIIEPUMEHT: O3HAKOMJICHUE C 00pa3liaMu METAJJIOB U CIUIABOB,
X (pU3MYeCKMMH CBOMCTBAMH; W3YYCHUE PE3YyIbTATOB KOPPO3UH METAJIOB
(BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPHAJIOB), ocoOeHHOCTEH
B3aUMOJICMCTBUS OKCHJA KajdblUsg M HATpUs C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHHE CBOWCTB JKECTKOW BOJBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUSI KAYeCTBEHHBIX PEaKIUi HAa WOHBI
(Maraus, xanbiusi, anroMuHus, uuHka, skeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W OMMCaHWE MPOIECCOB OKpAIlIMBaHUs IJIAMEHW MOHAMH HaTpHS,
Kaiuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAHUE  BHUJIEOMATEPHUAIIOB);
nccaenoBanrue aMm(GOTEPHBIX CBONCTB THAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxueime MeTauibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTUMH. BemiectBa u MaTcpHrajbl B HOBCCHHGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomeit cpeapl [1JIK. Posib XuMuM B pelieHun 3K0JI0IHYECKUX MPOoOIIeM.
[IpuposHble HMCTOYHMKH YTIEBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, HedTh),

IMPOAYKTBI UX Hepepa60TKH, HX pPOJIb B 6BITy " MIPpOMBIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepHaioB (CTEKJIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAaEMOCTH SIBICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
CCTCCTBO3HAaHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB W UIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKM, YTO TMO3BOJMT OOYYAIOLIMMCS paccMaTpUBaTh
XUMHUIO KaK cepy cBoelt Oyayiieil npodeccuoHaIbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIET0 00pa30BaHUs

Brmanenue cucteMoil XMMHMYECKMX 3HAHUMM M yMEHUE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHAasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONb (CpemHss), XUMHUYeCKas
peaKIusi, peakluh COCIUHEHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBast JIOJISI XUMHYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U IPOLEHTHAs! KOHLEHTpaLUs

BEILIECTBA B PaCTBOPE, PO aTOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
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opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKas CBS3b, JIEKTPOOTPULIATEILHOCTD, IIOJISIPHAs U HETIOJISIPHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTALIMYECKass peleérka (aToMHas, MOHHAs, MeTauIn4yecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
DIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNS, PEaKIUd HMOHHOTO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Katanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

22

OCHOBOIIOJIATAOIIME 3aKOHbl XUMMHU: 3aKOH COXPaHEHHs] Macchbl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

yYMEHUE MPaBUIIbHO UCIOIb30BATh U3yYCHHbIE BELIECTBA U MaTepUAJIbI
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METAUIbl U CIUIABBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CEITBCKOM XO35HCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHUE 3HAUEHUS JKUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO CpEny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

yueOHBIX MPEIMETOB

33

HaJIMYMe OIbITa paboThl ¢ PAa3TUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (HayyHass W Hay4dyHO-TIOMYJIIpHas JHUTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBax, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM MIPUMCHCHUU n YMCHHC

HCIIOJIB30BAaTh €€ I pemicHuAd y‘{e6HO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOPTaHNYCCKUX BEIICCTB,
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YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU
HoMmeHKnatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBsI3b MOJOXKEHHA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB M 3apsia  sapa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, KAIUS U KAJIbIUSI
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEPUOAAX U TJIABHBIX
MOJTPYIIax) U AJIEKTPOHHOT'O CTPOCHUS aToMa
7 Ymenne kinaccuumpoBarh:
7.1 XUMHUYECKUE AJIEMEHTHI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HOHa
g2 BUJ XUMHYECKOW CBS3M M THUN KPHCTALTUYECKOW CTPYKTYpHl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb
9 YMeHne xapakTepu3oBarh (U3NIECKHE U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpUH, Kalui, MarHuii,
KaJIbIIM, aTFOMHHUM, JKEJIE30)
CIIOKHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u
' III), oxcuap! yrnepoaa (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIH)
9.3 IIPOTHO3MPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B
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3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIUICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOpraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCHUTCIIGHYIO MOJICKYJISIPHYIO M MOJIIPHYKO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BelecTBa, 00BEM U MacCy peareHTOB WM MPOIyKTOB PEaKuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIrogeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCEHEBHOW JKM3HHU, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3MI0pPOBbS U OKPYXKAIOILIEH MPHUPOAHON Cpelbl; NMOHMMaHWE Bpeaa
' (omacHOCTH) BO3ICHCTBHS HAa JKHUBBIE OPTaHU3MBI OMPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hannune mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,
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WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHNSA XUMHUECKUX peaKlnui

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IIOJIYYCHHE
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPEIEIEHHON MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (;takmyca, METHIJIOPAHkKa u
dbenondranenna) A ONpeneseHHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE M OIMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPUMBIMH
OCHOBAaHUSIMU, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC JKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COCHHHGHHﬁ)); ((SJIGKTpOJII/ITI/I‘-IeCKaSI
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUSA,

«BaxHelme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OoOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCH-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblys, aTFOMUHUS,

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

14

YmMmenue:

14.1

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOIOB,
J0Ka3aTCIbCTB, Fpa(bHKOB n TaGHI/II_[ U BBIABJIATH SMIIMPUYCCKUC
3aKOHOMECPHOCTHU

YCTaHABJIMBATL CBA3U MCEXKAY pCaJIbLHO Ha6J'IIO)IaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumuueckue diieMeHThl. CHMBOJBI XHMHYECKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNbLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBas g0 XUMHYECKOTO 3JIEMEHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJspHBIE 00BbEM Tra3oB.

B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE YPaBHEHUS

[lepnonnueckuii 3akoH u llepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3HUECKHl CMBICH MOPSIAKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aToMOB, 3JEKTPOOTPUIIATEIHLHOCTH,
METaUIMYeCKUX W HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.

SJ'ICI(TpOOTpI/II_IaTeHBHOCTB XHUMHUYCCKUX QJICMCHTOB. Honnas CBA3b.
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MeTtannnyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAIUIMYECKOM PEIIETKM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

4.3

4.4

Baxuneimume MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIC) u
HECO0JICOOpa3yrolIe; OCHOBaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOTHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

®usznueckue M XMMHUYECKHME CBOMCTBA IIPOCTBIX BELIECTB-HEMETAIUIOB:
BOJIOPO/J1a, XJIOpa, KUCIOPOJa, Cephl, a30Ta, Gpocdopa, yriepoja, KpeMHHUS
®u3nyeckue M XUMHUYECKHE CBOMCTBA IIPOCTBIX BELIECTB-METAJUIOB: JIMTHS,
HATpHUs, Kalus, MarHus M KaJbLUs, QJIIOMHHMS, XKejle3a. DJIEKTPOXUMUYECKUI
A HAIIPSKEHUN METaJIOB

®u3nyecKkue U XMMUYECKHE CBOMCTBA BOAOPOJIHBIX COCIMHEHHMI HEMETAJUIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

®dusnyeckue ¥ XMMHYECKHE CBOMCTBAa OKCHMIOB HemeTramioB: cepol (IV, VI),
azota(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

Xumnueckue cBoiictBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, meau(ll) u
xkenesa(ll, I). TTonydyenue okCUI0B METAIIIIOB

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (HAa MPHUMEPE
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHune OCHOBaHMI U

aM(OTEpPHBIX THIPOKCHUJIOB

4.8

4.9

4.10

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHOU, KPeMHHEBOH, yroibHOU. OcoObie
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHUCIOT.

[Tony4yenue kucaot
OO06me XuMUYeCcKue CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tonyuenue, coOupaHHe, paclmoO3HABaHHE BOAOPOJA, KHCIOPOAA, aMMHAKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HonyquHe aMMHMakKa, cepHoﬁ U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG
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CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

4.12

I'eneTnueckas cBA3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COC,I[I/IHCHHI;'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBoMy 3(¢eKTy, 1o

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKHUX DJIEMEHTOB

52

5.3

TennoBoii 3 PEeKT XUMHUECKONW peakliuy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

U DHAOTEPMUYECKHE peakuyi. TepMOXUMUYECKUE YPABHEHUS
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKHUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHS.  ODJEKTPOHHBIM  OanaHc

OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pCaKnuu

54

5.5

Teopus anekTpoauTudeckoi nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTENneHb TUCCOIAIIUN
Peakiiuu monHoro obmeHa. YCIOBHS NMPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XMUMHUYECKUX pEaKIuil B Jabopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYCCKUX OKOIraX MU OTPABJICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arps3HEHHUE OKPYKAWIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH HKOJOIMYECKHMX MpoOieM. YCuieHue MapHUKOBOro s¢dexra,

pa3pylieHrue 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3ora, gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCcKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJIEHHOCTH UX coeAuHeHuil. [ToHaTue o Koppo3uu MeTamioB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposnHble UCTOYHHKHU YTJIEBOJOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIILIEHHOCTH

6.5

[lepBoHayanbHbIE TOHATHSA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).

ITonsTHE 0 OMONOTMYECKH Ba)KHBIX BCHICCTBAX: KHPAX, 6em<ax, YIieBoaax — M Ux
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POJIA B ) KU3HU YCTIOBCKA

7 Pacuérsr:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3

10 XUMHUYCCKUM YPaBHCHUSAM
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumust. 8 knace/I"abpuensa O.C., Octpoymos WN.I'., Cnankos C.A., AKIIMOHEPHOE 00IIECTBO
«M3narensctBo«IIpocBemicHEY;

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumust. 8 kn.: KOHTporbHbIE U NPpOBEpPOYHbIe paboThl K y4ebHuky O. C. MabpuensaHa «Xumus. 8» / O.
C. MabpuensH, IN. H. bepeskuH, A. A. Ywakosa v ap. - M.: poda, 2007. b

Xumust. 9 kn.: KOHTpOrbHbIE U NPOBEpPOYHbIe paboThl k y4ebHuky O. C. MabpuensaHa «Xumus. 9» / O.
C. MabpuensH, M. H. bepesknH, A. A. Ywakosa n ap. - M.: fpoda, 2010.

MabpuensH O. C., BockobonHukoea H. M., Awykoa A. B. HactonbHas kHura yumtens. Xvmmus. 8 kn.:
MeToaundeckoe nocobue. - M.: ipodba, 2011.

MabpuensH O. C., Octpoymos W. I'. HacTonbHasa kHura yuntens. Xumus. 9 kn.: Metoguyeckoe
nocobwue. - M.: [ipodha, 2007.

MabpuensH O. C., Awykosa A. B. Pabouyas TeTtpaab. 8 kn. K yuebHuky O. C. MabpuensHa «Xumus. 8.»
- M.: Opodpa, 2008.

MabpuensH O. C., Awykosa A. B. Pabouas Tetpagb. 9 kn. K yuebHuky O. C. NabpuensHa «Xumusi. 9».
— M.: Opodcpa, 2008.

MabpuensH O. C., Awykosa A. B. TeTpaab Ana nabopaTopHbIX ONbITOB M NpakTudecknx pabort. 8 kn. K
yyebHuky O. C. MNabpuensaHa «Xumus. 8 knace». M.: podcpa, 2008.

MabpuensH O. C.. AwykoBa A. B. TeTpaab ans nabopaTopHbIX OMNbITOB U NpakTuieckux pabot. 9 kn. K
yyebHuky O. C. MNabpuensaHa «Xumus. 9 knace». M.: dpoda, 2008.

MabpuensH, O. C. MeTogu4deckoe nocodue kK y4ebHuky O. C. MabpuensiHa «Xumus». 8 knacc / O. C.
MabpuensaH. — M. : Opodpa, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

MabpuensH, O. C. Metognueckoe nocobue k yuebHuky O. C. MabpuensHa «Xumusx». 9 knacc / O. C.
abpuensaH. — M. : [pocpa, 2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
MabpuensH, O. C. MeTogunyeckoe nocobue Xumms 8-9 knacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie 1461/
MabpuensH, O. C. Xumusa 8-11 knacc. MeToanyeckne pekomeHgaumm n pabodasi nporpamma

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-
programma/

abpuensH, O. C. [JononHuTenbHas rna.a K y4ebHuky «Xumumsa 9 knacc»

https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/
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