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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHMSI
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO1ero oOpazoBaHusl,
npeacraBieHabpx B ®I'OC 00O, a takxke Ha ocHOBe (emepanbHOU paboueit
MPOTrpamMMbl BOCIIUTAHUSA U C YYETOM KOHIICMIIMM TPEMOJaBaHUus y4eOHOTO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanuum.

[Iporpamma no xumuu Aa€T MPEACTABJICHHE O LIENIAX, OOIIe cTpaTeruu
oOy4eHMs, BOCIMTAHHUS M Pa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
npeaMeTa,  yCTaHABIMBAeT  00sI3aTeIbHOE  NPEAMETHOE  COJICp)KaHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHpPOBAHHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHAYEMYIO
MOCJEAOBATEALHOCTh M3YYEHUSI XUMHUHM C YU4E€TOM MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarIuxcs, ONpeNesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
MpOoTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a Takxke TpeOOBaHUM
K pe3yjbTaTaM OOY4YeHMs] XMMHUM Ha YPOBHE IeJiel H3ydeHUus NpeaMmeTa U
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO YU4EOHOTO COJIEPIKAHMUS.

3HaHWE XUMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHHUS MHUPOBO33PEHUS
o0yyJarolerocs, ero MpeJaCcTaBlICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA, BAKHYIO
pOJib UTPAIOT (POpMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMONPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
po0JieM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTHUCCKOM,
MUILIEBOM U KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET pealu3allii  BO3MOXKHOCTEM IS CaMOpa3BUTHUS U
dbopMHupoOBaHUS KYJIBTYphl JIUYHOCTH, €€ oOmed u QyHKIUOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ B (()OPMUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN
00y4Yarolmuxcsi, HABBIKOB HX CaAMOCTOSITCJIbHOW Y4YEOHOU JeSITeNhbHOCTH,
AKCIIEPUMEHTAJILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOQPECCUOHAILHOM JCSITEIBHOCTH;



3HAKOMHT CO CHelu(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AUWHCTBO IMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSM, K NPUPOAE, K YEIOBEKY, BHOCHT CBOM BKIAJ B
IKOJIOTHYECKOE 00pa3oBaHUE 00yUarOITUXCS.

JlaHHbBIE HaIpaBJICHUS B 00YYEHUM XMMHH O0ECIIeUUBAIOTCS crieluukon
COJIep)KaHMsl y4eOHOTro TMpeaMeTa, KOTOPBIM SBIACTCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00I1ero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl TNEPBOHAYATIBHBIX MOHSITHN XUMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATHN
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus NporpaMMBbl 10 XUMHUK c(hOpMUPOBAHA HA OCHOBE
CUCTEMHOI0 MoJaxona K €€ nzyueHnro. Coaep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
IIOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMUueckoil peakuuu. O0e 3TH CUCTEMBbl CTPYKTYPHO OPraHU30BaHbBI IIO
MPUHIMITY TIOCJIEIOBATEILHOTO Pa3BUTHS 3HAHWM HAa OCHOBE TEOPETUYECKUX
IIPEACTABIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnaeneeBa Kak OCHOBHOI'O 3aKOHa
XHUMHH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TMpPEeACTaBICHUN 00 DSIEKTPOJUTUYECKON JUCCOLMAIUA BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMITUPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHIS (PYHKIUH OOBACHEHUS W
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEM MPAKTUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BELIECTB.

OcBoeHue mnporpamMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IPEACTABICHUS O XHMUYECKOM COCTAaBIIOIIEW HAay4YHOW KAapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOW PUPO/bL, IEHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAHHIO
Y METOJIaM IMO3HaHUs B Hayke. M3yueHne XuMuu nNpoOUCXOAUT C IMTPUBJICUEHUEM
3HAHWM W3 paHee HM3YyYCHHBIX YYEOHBIX MpeamMeToB: «OKpyKarouwmi Mupy,
«buonorus. 5—7 knaccel» U «Pu3nKa. 7 Kiaccy.



[Ipy wu3yuyeHUHn XUMHH NPOUCXOAUT (POPMHUpPOBAHUE 3HAHUN OCHOB
XUMUYECKOM  HAyKM Kak o0JacTH  COBPEMEHHOIO  €CTECTBO3HAHUS,
NPAaKTUYECKON JEATEIbHOCTH 4YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphl. 3a/adya y4yeOHOro MpeamMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaKHEHIMX (PAKTOB, MOHSATHUH, 3aKOHOB U
TEOPETHYECKUX TOJOKEHUN, IOCTYNHBIX OO0OOOHIEHHII MHUPOBO33PEHUYECKOTO
XapakTepa, si3bIKa HayKd, B MPUOOIICHUN K HAYYHBIM METOJIaM MO3HAHUS MPHU
U3YYCHUH BEIIECTB M XMMHUYECKUX pEaKlHii, B (POpPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHUW M HUX NPUMEHEHUU B Y4eOHO-IIO3HABATEILHOW U
y4eOHO-HCCIeI0BATENIbCKON JIeATEIbHOCTH, OCBOCHHUU TPaBUI 0€30MacHOro
oOpalieHus ¢ BEIIeCTBAMHU B TOBCEAHEBHOM KU3HU.

[Ipy wu3yyeHHMM XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
Ba)XHOE 3HaYCHHE NMPUOOPENN TaKUE 11, KaK:

— (OpMHpPOBAHHWE HWHTEJUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOy4Y€HUsT Ha CHCTEMATUYECKOE MpHUOOIICHHE
oOyyaroluxcsi K CaMOCTOSITENIbHOM 103HABATEIbHON JIEATEIbHOCTH, HAYyYHBIM
METOJiaM MO3HaHUsI, GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUH;

—  of0ecrieyeHHE  YCJIOBHH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
OoOyyarolMMUCS  OMbITa PAa3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJFOUEBBIX KOMIIETEHIMI), HUMEIOLIUX
YHUBEPCAIbHOE 3HAUCHHE JIJIS1 PA3JIMYHbIX BUJIOB J€ATEIbHOCTH;

— ¢opmupoBanue o00ImIEeH (QPYHKIMOHATBHOW W €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH U OLICHUBATH SIBJICHUS
OKPYAIOILEr0 MUPA, UCHOJb3Ysl 3HAHUSA U OMNBIT, MTOJYYEHHBIE IPU U3YYECHHUH
XUMUH, MPUMEHATh UX NHPU PEIIeHHH Npo0JeM B MOBCEAHEBHOM XU3HU U
TPYAOBOM AEATEIBbHOCTH,

— (GopmupoBanre y OOy4YalIMUXCd TyMaHUCTUYECKUX OTHOLICHUH,
MOHMMAHUSA LEHHOCTH XHMHMUYECKHUX 3HAHUM Il BBIPAOOTKU 3KOJIOTUYECKU
11eJIeCO00pa3HOro TOBEJACHHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIEJIAX
COXpaHEHMs CBOETO 3710POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEbI;

— pa3BUTHE MOTUBALUU K OOYyYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHS OOIIEYeIOBEUECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tmpoduiss U  HampaBlIeHHOCTH
TaTbHENIIero 00yJeHus.



OOmiee 4McnO 4YacoB, OTBEACHHBIX ISl M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaniseT 136 yacos: B § kinacce — 68 4acoB
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHayabHbIE XUMHYECKUE OHATHSA

[Ipeamet xumun. Poiab XuMHM B )KU3HU YeIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BeniecTB. [loHsTHE O MeTOaX MO3HAHUA B XUMUU. YHUCTHIC BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass (popmyna. BaaeHTHOCT, aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOcCHTENbHAas aTOMHas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHCHHH.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca. BzauMocBssb
KOJINYECTBA, MAacChl M YHUCIa CTPYKTYPHBIX €IWHUIl BeliecTBa. Pacué€rel 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

Ou3nuecKkue W XUMHYECKHE SBICHHS. XHMHUYECKass peakuus U €€
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanust XuMmdeckux peakiui (CoeIMHEHUs, pa3IoKEHUsI, 3aMEILICHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBujiaMu paboThl B 1abopaTopuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB OOpa3llOB HEOPTraHWYECKHUX BEIECTB,
HaOmoieHne pusznueckux (MJIaBJIeHUE BOCKA, TAsSHUE JIbJa, paCTUPAHUE caxapa
B CTYyNKEe, KUIEHHE U KOHJICHCAIMsI BOJIbI) U XUMHUYECKHX (TOpEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBUE MeJa C KHUCIOTOM)
SBJICHUM, HAOJIOJACHUE K ONUCAHWE IPU3HAKOB MPOTCKAHUSI XUMHUUYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUIOM
Oapusi, paznoxenue ruapokcuaa meau (Il) mpu HarpeBanuu, B3auMojeHCTBHE
xenesza ¢ pactBopom conu meau (1), nuzyuenue crocoOoB pa3aeneHus: CMecei: ¢
MOMOINbID ~ MarHura,  (GUIBTPOBAHHWE,  BHIIAPUBAHWE,  JTUCTUJUISAINS,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCAaHWE PE3yJIbTATOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXpPaHEHUS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBDIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBo. Haxokmenwe Kuciopoja B MpUPOe, (PU3NYECKHE U XUMHUYECCKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUd W MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XuMHUIECKON peakluy, TePMOXUMHUYECKUE YPaBHEHHUS,
9K30- U JHJIOTEPMUYECKHE pEaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smeMmeHT M mpocToe BemiecTBO. HaxokaeHue Boaopona B
npupoae, (GU3MYECKHE W XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIO0COObI
noxydenus. Kuemorsl u conu.

MousipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 101 BEHIECTBA B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOPOB B MPUPOAE M B KU3HU 4enoBeKa. Kpyrosopor
BOJbI B IPUPO/JIE. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOTHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCUJIOB: coJieoOpa3ytoiiie (OCHOBHBIC, KHUCIOTHBIE, aM(pOTEpHBbIE) U
HeconieoOpaszyromue. Homenknatypa okcunoB. Du3MUECKHE W XUMHUUYECKHE
cBoMCTBA OKCHOB. [losTydeHrEe OKCUIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHOBaHuM. PU3NYECKUE U XUMUYECKAE CBOWCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimmioB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Howmenknarypa comneil. Pu3MUEeCKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas CBsI3p MEXKIY KIaCCAMU HEOPTraHUUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpOoJAa B  BO3AYXE,
NOJIyYeHHe, COOMpaHHe, pacrno3HABaHWE W HU3YYEHUE CBOICTB KHUCIOpPOAA,
HaOMIOZICHUE  B3aWMOJICHCTBUS  BEIECTB C  KHUCJIOPOJAOM M YCJIOBHS
BO3HUMKHOBEHUSI M TpEKpalleHus TopeHus (Mmoxkapa), O3HAKOMIIEHHUE C
oOpasllaMi OKCHJIOB W OINHUCAaHWE WX CBOWCTB, TIOJNy4Ye€HHE, COOMpaHHeE,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJoOpoAa (TOpeHHe), B3auMOACHCTBUE



BojJiopoJa ¢ okcusioM meau (1) (Bo3MOXKHO HCTIONBb30BaHKE BUIEOMATEPUATIOB),
HaOMoZeHUEe O00pa3lOB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAaHUE
OCOOEHHOCTEW pacTBOpEHUs BEIIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEW PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJBI C MeTaulaMd (HaATPUEM U KaJbLIKEM)
(BO3MOXHO MCIIOJIb30BAaHUE BHUAECOMATEPUAJIOB), HCCIENOBaHHE 00pa3loB
HEOPTraHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT M IIEJIOYEH, U3YUYEHHE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPAIU3aLUH, [TI0JyUYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITCCHEHHE OJHOTO MeTaula JpPyTMM M3 pacTBOpa COJH, PELICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWine KiacChl HEOPraHUYECKUX
COCIUHEHUI».

Hepuoauyeckuit 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
jieMmenToB JI. U. MengeneeBa. CrtpoeHue aromMoB. XUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEIbHBIE METaJLIbI,
raJIor€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpblE 00pa3yrT am(pOTEepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[Tepunoanueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
Ilepnoanueckort cucrembl xumuueckux »siemeHToB JI. WM. Menngeneesa.
Ileproger u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Ieproa v Tpymibl JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue 31eKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XMMUYECKUX AJIIEMEHTOB
[Tepnommueckoi cucremsl . . MenneneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA 110 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIAM U IIEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepuoamveckoid CUCTEMBbI
XMMHUYECKUX DJIEMEHTOB Ul pa3BUTUA HAayku U npaktuku. [. 1. Mennenees —
YYEHBIN U TPAXKIAHNH.

Xumuyeckass cBsizb. KoBaneHTHast (mosisipHasi M HEMOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchl OKKCIIEHNsI U BOCCTaHOBIIEHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUJPOKCHUAA IIMHKA C pacTBOPaMU KHUCJIOT M IIEJIOYEH, MPOBEIACHUE ONBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMI
(ropeHue, peakiuu pa3noKeHus, COCUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanuzanysi MeXNpeIMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHUHU B 8 KJlacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYyUHBIX
MMOHATHH, TaK MW TIOHATUH, SABJISIONIMXCSA CHCTEMHBIMH JJISI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TMOHSTHS: Hay4yHbId (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOII0/ICHNE, SKCIIEPUMEHT, MOJISTTUPOBAaHUE, U3MEPEHUE, MOJIE/b, IBJICHHE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUYECKUM 3apsjl, BEIIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBa, a3, (U3MYECKUE BEIIMYWHBI,
€JIMHUIIBI U3MEPEHMS, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEPATbl, TOPHBIE IOPOJIbI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoanueckas cucTeMa XUMAYECKUX JIEMEHTOB
. N. MenpneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XMMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJIbLUsi W HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B [lepuommyeckon
CHUCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOKMCTB BEILIECTBA OT TUINA KPUCTALUIMYECKON PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaMm
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKasl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MHpHU3HAKaM (110
YUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
M0 HW3MCHCHUIO CTCICHEM OKHUCJCHMS XHUMHUYSCKHUX  DJIIEMEHTOB, IO
o0OpaTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
peaKUMH, TEPMOXUMHUYECKUE YPABHEHUS.



[TonsiTie o ckopoctu xuMudeckou peakiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHMHYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U
reTeporeHHslx peakuusax. [lomarne o xaramuse. IloHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIMAIOIIME HA CKOPOCTh XMUMHYECKOM pPEaKIHH U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUHU, JJIEKTPOHHBIA OayaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOU  peakunu.  CocTaBlieHHE  ypaBHEHUM
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUNA € HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMH. ONEKTpOIUTHl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pPa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. Crenenp nuccounannu. CHWIbHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaKUHd HOHHOIO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEM.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U anMasza), CIOKHBIX BEIIECTB
(x7gopuma HaTpus), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aUYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIECTB, IpoIecca JUCCOLMALMMU KHUCIOT,
niesioyeit u cosieit (BO3MOXKHO MCIOIB30BAHUE BUAECO MAaTEPUAIIOB), TPOBEACHHUE
OMbBITOB, WUTIOCTPUPYIOUIUX MPU3HAKA MPOTEKAHMS peakUruid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakuuu pa3NoXKeHus, COEJIMHEHHUS ), pacno3HaBaHue
HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKIUA HA HOHBI,
pelIeHre SKCepUMEHTANIbHBIX 3a/1a4.

Hemeranbl u MX coeIMHEHUA

OOmass xapakTepucTtuka ragoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIONCHOB. XHWMHUYECKHME CBOMCTBA Ha MNpPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJJIaMH, HEMETalNIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4esIoBeKa. BakHelme XJIopuabl U UX
HAXO0XIEHUE B IPUPOJIE.



Obmass  xapakrtepuctuka 3neMeHToB  VIA-rpynmsl.  OcoOeHHOCTH
CTPOCHUSI aTOMOB, XapaKTepHbIEC CTeNeHU okucieHus. CTpoeHne u pu3nveckue
CBOMCTBa TPOCTHIX BEHIECTB — KHUCIOPOJAa U Cephl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOI0pO,
cTpoeHue, GU3MYECKHEe MW XHMHYECKue CBoicTBAa. OKCHIBI Cepbl  Kak
MPEACTABUTENM KHUCIOTHBIX OKcHaoB. CepHas Kuciora, (Qusnyeckue u
XUMUYECKUE CBOMCTBa (0OIIME Kak MpeJICTaBUTENs Klacca KHUCIOT U
cnenupuyeckre). XuMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a Mmoixy4deHusi cepHoil KUciaoThl. [IpumeHenue cepHoit kucnotel. Conu
CEpPHOW KHUCJIOTHI, KAUECTBEHHAsI peakius Ha cyibhar-uoH. HaxoxaeHnue cepbl
1 €€ COCIMHEHUU B MPUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE BO3JyXa U BOJIOEMOB),
CHOCOOBI €ro MpeA0TBPAILECHUS.

O6mas xapakrepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCICHHsS. A30T, pacupoCTpaHEHUE B
npupoje, Gpuznyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero puU3nyecKue U XUMUIECKHE CBOMCTBA, TOJIyYCHUE U TPUMEHEHUE.
Conn amMMoHUS, WX (UBMYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauecTtBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kjacca
KUCIIOT ¥ crnenududeckue). Vcnonp3oBaHne HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIbHBIX YJA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKAIOIICH
cpeabl COEIMHEHUAMM a30Ta (KUCJIOTHBIE HOXK/IHU, 3arPSI3HEHUE BO3yXa, TTOYBBI
u BonoémoB). Docdop, amnorpornubie moaudukanuu Gocdopa, puznueckue u
xumuueckue cBoictBa. Oxcua  docdhopa (V) u  docdopnHas xkucinora,
du3nueckre U XMMUYECKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue dhocdaros B
KaueCTBE MUHEPAJILHBIX yI0OPEHHI.

O6mass  xapakrtepuctuka oaneMeHToB |IVA-rpynnsl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJEPOH, alIOTPOIHbIE
MOAU(DUKALIUKA, PACTIPOCTpAaHEHUE B TpUpoJe, (HU3NUYECKUE U XUMHUYECKUE
cBoiictBa. Ancopoums. KpyroBopor yriepona B mpupoae. OKcuzbl yriaepoja,
ux (uU3NUECKHe M XUMUYECKHE CBOWCTBA, JIEHCTBUE HA KUBBIE OPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHYECKUe MPoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), rumore3a riodaJbHOTO MOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
addekr. YrompHas Kuciaora W €€ ConM, MX (PU3HYECKHE M XHUMHYCCKHE
CBONMCTBa, MOJyYeHHWE W NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAHUIIMHE, TTPOMBIIINICHHOCTH U
CEJIbCKOM XO35IMCTBE.



[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHWYECKHWX BEIIECTBAX Kak o
COCMHEHUAX Yriepoja (MeTaH, 3TaH, 3TWJICH, alleTUJICH, 3TaHOJ, TJIUIICPUH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOIOB  (yroib,
IPUPOJIHBIN Ta3, HePTh), IPOIYKTHI UX MepepaboTKH (OCH3HMH), UX POJIb B OBITY
U TPOMBINUICHHOCTH. [IoHSTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yrieBojax — U WX POJH B )KU3HU 4YeOBeKa. MaTepuaibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usmueckue M XUMHUYECKHE CBOMCTBA, MOJYYCHUE U
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOume npeacraBieHus 00
okcujie kpeMuus (1V) u kpemaueBoi kucnore. CUIUKATHI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBIIIUICHHOCTH. BakHeI1e cCTpouTeIbHbIe MaTepUAlIbl: KEpaMuKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobieMbl 6e301macHOr0 UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHUCJIOTBI, TPOBEJCHNE KAUECTBEHHBIX PEAKIINI HA XJIOPUI-UOHBI U HAOJIIOACHUE
PU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXKaromue PU3NIECKUe U XUMHUECKHUE
CBOWCTBa TaJOr€HOB M WX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpaslamMu XJOpPUJIOB (TalOreHUIOB),
O3HAaKOMJIEHME C oOpa3lamMud cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAONIOJCHHE TMpolecca OOyIrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaONMI0JIeHWEe Mpu3HaKa eé
MPOTEKaHUs1, 03HAKOMIICHHE C (PU3NYECKHMMH CBOMCTBaMHM a30Ta, pochopa n ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX B (POCHOPHBIX yIOOPEHUH, MOJIydeHHEe, COOMpaHKE, paclIO3HABAHHUE U
M3yYeHHE CBOMCTB aMMMaKa, IMPOBEJICHUE KauyeCTBEHHBIX peaKkIuii Ha HOH
aMmmoHusi U (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YyUYECHHE MOJEIEH KPHUCTANIMUYECKUX
peméTok anmMasza, rpaduta, GQymiepeHa, O3HAKOMJICHHE C MPOIECCOM
a7CcopOIMM pACTBOPEHHBIX BEIIECTB aKTUBMPOBAHHBIM YIJIEM U yCTPONCTBOM
pOTUBOTA3a, MOJIydeHUEe, COOMpaHue, paclo3HaBaHWE W HM3y4YCHUE CBOMCTB
VIJIEKUCIIOTO Ta3a, MPOBEJACHHWE KAYeCTBEHHBIX peakluid Ha KapOOHAT U
CUJIMKAT-UOHbl U M3YyYEHUE IMPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIMENH CUIMKATHOM MPOMBIILUIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHBIX
3a71a4 o Teme «BaxkHele HeMeTauIbl U UX COSIUHEHUS.



MeTtajuibl 4 UX COCAMHEHMS

OOmrast xapakTEepPUCTHKAa XHMHYECKHUX OJJIEMEHTOB — METAUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MenneneeBa u ctpoeHus: atToMoB. CTpoeHHE MeTalioB. MeTramnueckast
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PeIIETKA. DIEKTPOXUMUYECKUMN Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
JTIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{emoynpie  MeTtamwibl: nosiokeHne B llepuogmueckoi  cucreme
xuMu4eckux 3neMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B npupoje. Pu3NuecKkue M XHUMHUYECKHE CBOICTBA (HA NpUMEPE HATPHUS H
kanus). OKCuabl W TUAPOKCHIBI HATpuUs W Kaiud. [IpruMeHeHHe IIeTOYHbIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
Ilepnogmueckoir cucreMe xumuyeckux dnemeHTtoB J[. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAaXOXJICHUE B Mpupoge. Ou3znueckue U XUMUUYECKUE
CBOMCTBa MarHusi W Kajiblus. BaxxHeimme coequHeHus Kanbliusa (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHHS.

AmomuHui: nosiokeHue B llepuonnueckol cucreMe XMMHYECKHX
snemeHToB [[. M. MenaeneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJA ¥ TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepruoanueckon CUCTEME XUMUYECKUX IJIIEMEHTOB
1. 1. Menneneesa, cTpoeHHE aTOMa, HAXO0XACHUE B npupoac. Pusndeckue u
XUMHUUYECKHe CcBoMcCTBa xkene3za. Okcuapl, THApOKcHabpl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMHU
CBOMCTBAMHU, H3YyUYCHHE PE3YJbTAaTOB KOPPO3UM METALUIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3BMOXXHO HCIIOJB30BAHHWE BHUACOMATEPHATIOB), TMPU3HAKOB MPOTECKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MArHUs, KaJIbIUs, aIFOMUHUSA, LIMHKA, )KeJe3a
(1) u xenesa (Il), memu (Il), HaOmrOmEHHWE W OMHCAHUE MPOIECCOB
OKpallMBaHUSl IUIAMEHUM HWOHAMHM HATpHs, Kaldusl M Kalblus (BO3MOXKHO
UCIIOIb30BaHUE BHUCOMATEPHAIOB), HCCIeAOoBaHUE aM(OTEPHBIX CBOWCTB



TUAPOKCUJA ATIOMUHUS U TUIPOKCUJA IUHKA, PEIICHUE SKCIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxHelIme MeTasibl U UX COEAUHECHUSD.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
WCTIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas nmomoiib npu
XUMUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJK). Pomp xumMuum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepuMenm:

n3y4yeHue o0Opa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHATHH, SBIAIONIUXCS CHUCTEMHBIMU ISl OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'0 IIUKIIA.

OO61re ecTeCTBEHHO-HAYYHBIE TTOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHUE, MOJEb, SIBIICHHE, MAPHUKOBBIN
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEUIECTBO, TEI0, OOBEM,
arperaTHo€  COCTOSIHME  BeIlleCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE IMTPOCTPAHCTBO, TIAHETHI, 3BE3b1, COJIHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00peHHsI, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, MUTAaTEIbHbIE BEIECTBRA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpPaNbl, TOPHBIE TOPOJIbI,
MOJIE3HbIC HCKOTIaeMBIE, TOILJIUBO, BOJIHBIE pecypcBhl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT' O OBIIET'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOI'O OOIIEro
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIBHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJUIIMOHHBIMHU
POCCHMCKMMHU COLIMOKYJBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
IMPUHATHIMUA B OOIIECTBE IMpPaBWJIAaMH U HOPMaMH IOBEACHUS M CIIOCOOCTBYIOT
porieccaM CaMOIIO3HAHUS, CAMOPA3BUTHSI M COLIMAIM3AIIMK O0yJarOITUXCS.

JIugyHOCTHBIE  pe3yJIbTaThl  OTPAXalOT TOTOBHOCTH  OOYy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAUA U
pacIIMpEHUE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHHUS

IIECHHOCTHOTO  OTHOIIEHHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayKH B )KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHpopManmeln O TEepeAoBBIX JOCTHXKCHHUSX M OTKPBITUAX MHPOBON H
OTCYCCTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJACTABICHUS O COLMAIBHBIX HOPMax M IIpaBWIaX MEKJIMYHOCTHBIX
OTHOIIEHWM B  KOJJIGKTUBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH Y4E€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEATEeIbHOCTH, TOTOBHOCTH OIICHHMBAaTh CBOE TMOBEJICHHE U TOCTYNKH CBOUX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEICTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XUMHUECKON peaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIONINE
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



[TO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHMIA
M0 XHWMHUHU, HEOOXOauMbIe IJs1 OOBSCHEHUS HAOIIOAEMBIX MPOLIECCOB U
SBJICHUH, NO3HABATEIbHON, MH()DOPMALIMOHHOW U UYUTATENBLCKOM KYJIbTYPHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIBHOM pabOThl € YYEOHBIMU TEKCTAMH,
CIOPAaBOYHOM  JINTEPATypOil, JOCTYNHBIMH TEXHUYECKHUMH  CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOyYEHHIO M IO3HAHMIO, JII0OOO3HATENIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IIPOEKTHOM U  HUCCIEI0BATEIbCKON
JEeSTENIbHOCTH, K OCO3HAaHHOMY BBIOOpY HAIpaBIECHHOCTH U YPOBHS 00yUYeHUs B
JlajabHEHIIeM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU >XU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YIMOTpeOJEHUs aJIKoroJii, HapKOTHUKOB,
KypeHus), HEOOXOAMMOCTH  COOJIOJIEHUS] TpaBUJl  OE30MACHOCTH TP
oOpalieH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pEajbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTHUUECKOMY HM3YyUYEHUIO Mpodeccuil U Tpyaa pazIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JI€ATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHMM MO XWMHUU, OCO3HAHHBIA BHIOOD
UHAMBUYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHs 00pa3oBaHHs C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmemHon NpodecCHOHATBHON NEeATeNTbHOCTH UM Pa3BUTHS
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K NMPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHMS, TIOHUMAHUE LIEHHOCTHU 370POBOTrO
u Oe3omacHOro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
npaBusl 0€30MIaCHOTO TOBEIEHUs MpU paboTe ¢ BEIIeCTBaMHU, a TaKXKe B
CUTYALMSIX, YTPOKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOTyYaeMble PU U3yUYEHUU XUMUH, AJIs
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOU CpEIoM, I
MOBBILICHUSI YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHHUSA TJ00ATbHOTIO
XapakTepa 5KOJOTHYECKHX MpoOJeM M MyTed HX peleHUs MOCPEeICTBOM
METOJ0B XUMUH, IKOJIOTMYECKOTO MBIIIJIEHUS, YMEHHSI PYKOBOJCTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIIbHOM IIPAKTHUKE.



METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MerampenMETHBIX pPE3YyJIbTATOB BBIICIAIOT 3HAUYUMBIC IS
dbopMuUpOBaHUS MHMPOBO33pPEHUsI OOIICHAyYHBIC TOHATHUS (3aKOH, Teopusl,
IPUHIINAI, THUMoTe3a, (akT, CUcTeMa, MPOIECC, AKCIEPUMEHT M JpYroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 JTUX TMpeaAMEToB  (opMupoBaTh
MPEICTABICHUE O I1IEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHUBEPCAJIbHBIC
ydeOHbIC JIEMCTBUS (ITO3HABATE/IbHBIC, KOMMYHUKATHBHBIC, PETryJSATHBHBIC),
KOTOpBIE 00OecneynBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
TJIAHUPOBAHMIO M OCYIICCTBICHUIO yUeOHOU eITeTHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el CTBUSA

ba3oBble JJornyecKkue 1eMCTBUA:

YMEHHSI MCIIOJB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHHUS MPU OCBOCHHUU
3HAHUMU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3h C IPYTUMU MOHSITUSIMHU ), UCIIOJIb30BATh
MOHATHS JJ1s1 OOBSICHEHUS OTJEIbHBIX ()aKTOB U SBJICHUH, BHIOUPATh OCHOBAHUS
U KPUTCpUM Ui KIacCU(PUKAIUM XHMHYECKHUX BEIIECTB M XHUMHUYECKHX
peakIuii, yCTaHaBJIWBAaTh NMPUUYMHHO-CIICJICTBEHHBIC CBSI3M MEXIY OOBEKTaMHU
M3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykJeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUCHUS;

yMEHHE TPUMEHSATH B TMpOIEecCce IO3HAHUS TOHATHS (NPEeIMETHBIC |
METanpeIMETHbIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHHU MOJICIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUMU4eckas popmya
Y ypaBHEHUE XUMHUYECKOW PEAKIMH — MPU PEIICHUH Y4eOHO-TI03HABATEIHHBIX
3a7a4, C Y4YETOM OTHUX  MOJECIBHBIX MPEJACTABICHUM  BBIABISATH U
XapaKTepu30BaTh  CYIIECTBEHHBIE TIPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHUYECKHUX  pEeaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, TMPUUYUHHO-CIICJICTBEHHbIE CBSI3M U TNPOTUBOPEUHS B
M3Yy4aeMbIX MpoIleccax U SIBJICHUSIX.

ba3oBble nuccienoBare/ibCKue AeiiCTBUS:

YMEHHE HUCI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B KA4eCTBE OCHOBBI i1 (hOPMHUPOBAHHUS THUIOTE3BI IO
IIPOBEPKE MPABUWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIbITA 1O IJIAHWPOBAHMIO, OPTaHU3AMU M IPOBEICHUIO
VYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS



Y BBIBOJIBI 110 pe3yjbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHMS, COCTABIATh
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BbIOMpATh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH HMH(POPMALUIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOJy4aeMyl W3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIIpHAsA JUTEpATypa XUMHUYECKOIO COJEpKaHU,
CIpaBOYHbIE TMoOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE PUMEHATH Pa3IM4YHbIE METO/IbI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
uH(GOpPMALMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOTUMBIX JIS BBITIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33J1a4 ONPEJAEIEHHOIO TUITA, TPUOOPETEHUE OIbITA
B 00JaCTH HCIIOJIb30BAHUS MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHMS PA3IUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpEACTaBICHUS
MH(pOpMaMK U WUIIOCTPUPOBATH PEIIAEMbIE 33]1a4M HECJIOKHBIMU CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE WCIIOJIb30BATh W AaHAIM3UPOBaTh B Ipolecce Yy4yeOHOU u
UCCIIEI0BATEIBCKON JESITeIbHOCTU UH(POpPMAIUIO 0 BIIUSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SICTBA M TpPAHCHOPTAa HA COCTOSTHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCH (B XoJe auayiiora W (WiIM) JUCKYCCHH) II0
CyHlecTBYy 00cyxkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEIJIOKEHHOH 3a/1a4u;

YMEHUSl MPEJCTaBIATh MOJYYEHHBbIE PpPE3yJbTaTbl MO3HABATEILHON
JESTeIbHOCTY B YCTHBIX W NHCbMEHHBIX TEKCTaX; JAejaTh MPE3EHTAINI0
pe3yJIbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO HSKCIepUMEHTa (J1abopaTOpHOro
OTIBbITA, JTA0OPATOPHOUM PabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
IPOEKTA);

YMEHUS y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM M MCCIEAOBATEIbCKOM  NIEATENbHOCTH TPU  PEIICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3utuii  (oOCyxJeHus, OOMEH MHEHHUSIMH, «MO3TOBblE  IITYPMbD»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUH, OINpEIETICHHE KPUTEPUEB IO OLEHKE
KauyecTBa BBINOJIHEHHOM pabOThI U ApyTHUE).

PerysiTuBHbIe YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh eI AEITeIbHOCTH, TIaHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJIUPOBATh U MPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO



JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3 (HeKTUBHBIE CITOCOOBI PelIeHNs Y4eOHBIX
Y TIO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIIATh WJIM KOPPEKTHPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM L€, YMEHHE
WCIIONB30BaTh W AHAJIA3UPOBATh KOHTEKCTHI, IPEJIaracMbleé B YCIOBHH
3aJIaHUMN.
HPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aTE€NBLHOTO
COJIepKaHus, YCTAaHOBJICHHOTO JAaHHOM (eaepanabHON pabodeil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOMIMMUCS HAyYHbIEC 3HAHUS, YMEHHUS U CIIOCOOBI
JNEUCTBUN, BUABI JEATEIBHOCTU II0 IOJYYEHUIO HOBOI'O 3HAHUA, €I0
UHTEpIIpETali, MPeoOpa3oBaHNI0 U MPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX U
HOBBIX CUTyalUsX.

K konuy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

e PACKpBIBAaThb CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHUI: aTOM, MOJIEKYJIa,
XUMHYECKUH DIJIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
M MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJII XMMHUYECKOIO JJIEMEHTAa B COCAUHEHMHH,
MOJISIDHBIH ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
AIEKTPOOTPULIATEIBHOCTD, CTEIICHb OKUCIICHUs, XUMHAYECKasl peakius,
KJIaccu(pUKalMs peaklmii: peakiMi COCIUHEHUS, PEaKLIUU Pa3I0KEeHHUS,
peakuMM 3aMElIeHUusl, peakuuu OOMEHa, SK30- M DHJIOTEPMHUYECKHUE
peaKkimu, TEIIoBoM 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aToMa, aToOMHas oOpOuTalb, paauyc aTroMa, XHMHUYECKas CBS3b,
MOJISIpHAss W HEMOJSpHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHAs
KOHIIEHTpAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHWYECKUX IIOHATUU U
IIPUMEHSTD ITU NTOHATHS [P ONTUCAHUH BEILECTB U UX NPEBPALLCHUM;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJIEHUS (OpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENeNATh BAJIEHTHOCTb aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIUHEHUSX, CTENEHb OKUCJIEHHS DJEMEHTOB B  OMHAapHBIX
COCAUHEHNAX, NPUHAIIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy



COCIMHECHUIA TO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHAs U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

packpeiBate cMmbica llepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh NOHMUMAaHUE MEPUOJUUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTajIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy [lepuomnueckoi
CUCTEMbl XMMHYECKUX DJIEMEHTOB: pa3iMyaTh TOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nodounas noarpynmna (b-rpymnna)», maneie
1 OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIo
AJIEKTPOHOB U pacipeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);
KIacCu(UIMPOBaTh  XUMHUYECKUE  DJIEMEHTHI,  HEOpPraHUYECKHUe
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
PEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJIAcCOB,  MOATBEpXJas  ONUCAHWE  MpUMEPaAMU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KauE€CTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBpaIlEHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa To Qopmyiie
COCMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pacu€Thl MO YPAaBHEHUIO XUMHUYECKON PEaKIINH;

IMPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIIUTEIBHON JESITEIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000IIeHue, CHUCTEeMaTU3AlHIo,
KJ1acCu(PUKaIMIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUYCHHS] CBOMCTB BELIECTB U XMUMHUYECKHX PEaKIHil, €CTECTBEHHO-
HAay4YHble  METOABl  MO3HAHUS —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN);

ClIeAOBaTh MpaBWIaM  TOJIb30BAHUS XUMHUYECKOM TOCYyIOW H
nabopaTopHbIM 000PYIOBaHMEM, a TaKKe MpaBWIaM OOpaImIeHUus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU IO BBINOJHEHHUIO
Ja00PATOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO



K

razoo0pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOpPOJAA), HMPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MACCOBOM [JOJEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE DKCIIEPUMEHTHI MO
pacro3HaBaHWIO PACTBOPOB IIEJIOYEH W KHUCIOT C IOMOIIBIO
UHANKATOPOB (Jakmyc, (eHondTaaerH, METUIOPAHK U IPYTHE).

KOHI[y oOydeHus B 9 KJlacce TMpPEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKHX MOHATUH: XHUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTMOH, aHHOH, MPOCTOE BEIECTBO,
CJI0KHOE BEIIECTBO, BAIICHTHOCTbD, JIEKTPOOTPHUIATEIIBHOCTD, CTEIIECHb
OKHCJICHUS, XMMHMUYECKas peakius, XUMHUYEeCKas CBfA3b, TEIIOBOU
ahdexT peakiuu, MoJb, MOJSIPHBIA 00BEM, PACTBOP, DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE H
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEJIb, OKHUCICHUE W  BOCCTAaHOBIICHUE,
ajutoTponus, aM(OTepHOCTh, XUMHUUYECKas CBA3b (KOBaJCHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaIMYecKass pemérka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHWMHUYECKOM PEaKUHUH, MPEACIbHO
nonyctumas konuentpauus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IIOHATHH W
MIPUMEHSATH 3TU MTOHSTHS MMPU ONMMCAHUM BEILIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJHUKY JUISI COCTaBJICHHUSA (HOPMYI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

ONpENENISITh BaJEHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEAWHEHHUSIX Pa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BEIIECTB K OMNpPEACTIEHHOMY KJIacCy COeIUMHEHUW mo ¢dopMmysam, BH]
XUMUYECKON CBsi3U  (KOBaJIGHTHAsl, WOHHAsA, MeETauIMuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPTaHWMYECKUX COEIUHEHUM,
THUI KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

packpbiBath cMbIca Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OINHUCHIBATh W XapaKTEPHU30BaTh
TabanyHyro popmy Ileproauueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
pasnuyaTh MOHATUS «IJIaBHas moAarpynmna (A-rpymnma)» u «mnoOodyHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME MEPUOMBI, COOTHOCHUTH
0003HAYCHUSA, KOTOPbIE HMEIOTCS B IEPUOAUYCCKON TalmHIEe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XUMHUUYECKUX



AJIIEMEHTOB (COCTaB M 3apsia sijapa, oOIIee YHCIO DJJIEKTPOHOB H
pacrpeneseHue UX M0 JJIEKTPOHHBIM CJO0SIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COCAMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KIacCU(PUIIMPOBAaTh ~ XMMHYECKHE  DJIIEMEHTBI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUYECKUE pEaKINK (M0 YUCTY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TEIIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTEIEeHEH
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE U CICIU(PUICCKUE XUMUICCKUC
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, MOJTBEPXKAAs OMNHUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMUYECKUX PEaAKIUH;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUYECKOM JTUCCOLMAIMMU KHUCIOT,
HIEJI0YE€W W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEAKLIMM
MOHHOTO  OOMEHa, YypaBHEHUS  peaklMil, MOATBEPKIAOLINX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBpALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COEMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pPacy€ThI IO YPABHEHUIO XUMHYECKOW PEAKIINU;

coOyofaTh NpaBuUjiia  TOJIB30BAHUST  XUMHUYECKOM  MOCyAou W
7a00paTOpHbIM O0OpPYJIOBaHMEM, a TakKe IpaBUjia OOpalleHus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU T10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYECHUIO U COOMPaHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YTIICKUCIIOTO Ta3a);

IPOBOJUTh  PEAKIMM, TOATBEP)KIAIONIME KAdeCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapObonatr-, docdar-, cunukar-, cymnbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUSI M MOHBI M3YYEHHBIX METAJIJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEILIECTB;



e TMPUMEHATH OCHOBHBIE OIEpPAIMU MBICIUTEIBHON JIESITENBbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0000IIEHHEe, CHCTEMaTU3alHIO,
BBISIBJICHUE TIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIHMM, €CTECTBEHHO-HAyYHBIE METObI
No3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHE, IKCIICPUMEHT
(peasibHBIIA u MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
HauMeHoBaHHEe KoandecTBo uacoB
Ne DJIeKTpOHHbIe (LM (ppOBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XUMHUSI — BayKHAs
00J1aCTh €CTECTBO3HA
1.1 Hacth et le Hamit 5 2 https://m.edsoo.ru/YNVJIX660G
Y TIPaKTUYECKOU
ESITEIILHOCTH YEI0BEKA
BemecTBa C€CKHE
1.2 HHECTEA 1 XHMHTHCCKH 15 1 https://m.edsoo.ru/ONNXR1VF0
peakumn
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPIrAaHMYECKHUX BELECTB
B .K .
2.1 OIAYX- RHCIOpOA 6 https://m.edsoo.ru/D5BORTY30
IToustHe 06 oxcuagax
Bonopon. I1o €eo
2.2 #oPos T 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX U COIAX
Bogma. P .
23 OAa. TaCTBOpE! 5 1 1 https://m.eds00.ru/M13I5KIBM
ITonsaTtre 00 OCHOBAHUAX
OCHOBHBIE KJIACCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/0TSASMOWT

COE€IUHEHUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Htoro mo pazneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuonuueckuii 3aKOH U
IIepuonnueckas cucrema
3.1 XAMUYCCKHX DJICMCHTOB 7 https://m.edsoo.ru/TCBIBVWFZ
. . MeHnneneena.
CrpoeHue atoma

XUMHUUYECKAA CBI3b.

3.2 Oxncautenbio- 8 2 https://m.edsoo.ru/F6AOABDPF
BOCCTAaHOBUTCIBHBIC
peakuuu
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 5 5



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KVIACC

HaumeHoBanue KoanuectBo yacon
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NporpamMMmel padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIIuH
[ToBTOpEeHue n
TyOJICHIE 3HAHHMA
11 Ty ) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IejioB
Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTHU 4 https://m.edsoo.ru/AFN4LWG7U
XUMHYECKUX PEAKIUI
DNeKTpOoNUTHYECKAst
HCCOITHAITHS.
13 | cnecontat 8 1 1 https://m.eds00.ru/KODURS0VY
XHAMHYECKHUE PEAKIIUU B
pacTBopax
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
OO01mas xapakTepucTHKa
2.1 XUMHUYECKUX HJIEMEHTOB 4 1 https://m.eds00.ru/ZTN1F700lI
VIIA-rpynnsl. ["anorenst
OO6m1ast XxapakTepucTruKa
2.2 XUMHUYECKUX HJIEMEHTOB 6 https://m.edsoo.ru/P3DHMFB09

VIA-rpynmel. Cepa u eé



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09

COCIUHCHUA

OO01as xapakTepucTHKa

2.3 XHMHHCCIUX JICMEHTOB 7 1 https://m.edsoo.ru/VOXD0OUX2S

VA-rpynmnsl. A3oT,

dbocdop 1 UxX CoeqMHCHUS

OOmas xapakTepucTuKa
XUMHAYECKHX 3JICMEHTOB
2.4 IVA-rpynnel. Yraepon u 8 1 2 https://m.eds00.ru/JPJ200VJIX

KPEMHHI U UX

COCIUHECHUA

Hroro o pasneny 25

Pa3zgen 3. MeTa/ILI M UX COeIUHEHU S

6 N
3.1 Obmpe caoficTsa 4 https://m.edsoo.ru/GHV2L6NJ8

MCETAaJlJIOB

Baxxaeiinme MeTauibl U
3.2 16 1 2 https://m.edsoo.ru/EFKQW9HZI
UX COeOUHEHUS

Hroro 1o pasneny 20

Pa3nen 4. Xumus n okpy:kaomasi cpeaa

B
4.1 CHIECTBA 1 MATEPUAIE B 3 https://m.edsoo.ru/TENBWEF7Y
KU3HU YeTI0BeKa
Hroro 1o pasneny 3
PeszepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBILEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoauyecTBO 9acoB
JJIeKTPOHHbIE
1| Hara uudposeie
Tema ypoka KoHTpoJibHbIE IIpakTHYecKkue
/ Bcero U3ydeHust o0pa3oBaTe/ibHbIE
padoThI padoTshI
n pecypchl
IIpeamer xumuu. Ponb xumuu B
1 T 1 https://m.edso0.ru/L62DS
JKM3HM denoBeka. Temma u 2C7ZR
BCIIECTBA
IlonsTre o MeTOaxX MO3HAHUS B https://m.edsoo.ru/9ZJAE
2 1
XHUMUU WO050
[TpakTuyeckas padora Ne 1
3 «ITpaBuna paboTsl B 1abopaTopuu 1 https://m.edsoo.ru/L5EW
Y IpUEMBI 00paIeHUS C 4353D
1abopaTOpHBIM 000PYIOBAHUEM
YucTele BelecTBa U CMECH. https://m.edsoo.ru/6TME
4 . 1
CrniocoOsl pa3feneHus cMmecei 21FW8
[IpakTuueckas padora Ne 2
. https://m.edso0.ru/K3LS5
5 «Pa3nenenue cmeceii (Ha npumepe 1 MCRY
OUYMCTKHU TOBApPEHHOW COJIM )»
6 A 1 https://m.edsoo.ru/BLS04
TOMBI U MOJIEKYJIbI WTBS
7 XUMHUUECKUE DIIEMEHTEI. SHAKHA 1 https://m.edsoo.ru/AH3D



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX

(CUMBOJIBI) XUMHYECKUX
3JIEMEHTOB

4DNAX

https://m.edsoo.ru/DXJBS

BCIIICCTBA IO YPABHCHUAM

8 [IpocTeie u cloKHBIE BEIIECTBA T195
https://m.edsoo.ru/IMOB
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE
J3Q75
3aKOH ITOCTOSHCTBA COCTaBa
10 BellecTB. XuMudeckas popmyia. https://m.edsoo.ru/IMC49
BanentHocts aTOMOB 6FX6
XHMHYECKHUX 3JICMEHTOB
OTHOcHUTENLHAsA aTOMHAas Macca.
https://m.edsoo.ru/P1ZPCI
11 | OrtHocuTenbHas MOJEKYJISIpHas
MDX
Macca
12 MaccoBast 10JIs1 XUMHYECKOTI0 https://m.edsoo.ru/GHV5
3JIEMEHTA B COCAUHECHUU 8OMVE
13 KommgectBo BemecTBa. Mob. https://m.edsoo.ru/368UN
MonsipHas macca L5Y2
14 duznyeckre 1 XUMHUUECKHE https://m.edsoo.ru/YZM8
SIBJICHUSI. XUMHYECKast pEaKIUs S6ATH
15 IIpu3Haku U ycioBus NPOTEKAHUS https://m.edsoo.ru/N6DV
XUMHUYECKUX PEaKIui NJKQ5
3aK0H COXpaHEHHUS MacChl
16 )Iz https://m.edso0.ru/M8DS
BEIIECTB. XUMHUYECKHE AIHVM
ypaBHEHUS
17 BrrunciaeHus KoIm4ecTBa, MacChl https://m.edsoo.ru/LUY9

U3EQE



https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE

XMMHYECKUX PEAKIUI

Krnaccudukanusa XuMuueckux
peakuuii (coeuHeHus,

https://m.edsoo.ru/L4807

18
pasiioxKeHus, 3aMeICHU, LAGB
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-

19 N 0606 https://m.edsoo.ru/PIWA
sHuukKioneauct. 060 erHI/Ie u RH3AB
CHUCTEMaTHU3aIlis 3HAHUM
KonTponbnas pabora Nel mo teme

20 | «BemecTBa 1 XUMHUYECKHE https.//im.ds00. MANG2S

101 NERU
peaKIm
Boznyx — cmech razos. Coctas
21| Bos nya Kienono SEMEIHT I https://m.eds00.ru/X0ONO
Y%, o NRN1P
npocroe BeuiecTBo. O30H
duznyuecKnue 1 XUMHYECKHE

99 CBOMCTBA KHCIIOpOJa (peakuuu https://m.edsoo.ru/FBS1J
okucienus, ropenue). [lousarue RKMB
00 okcumax
CriocoOsl mostyueHus: KUCIopoa

o3| B nabopaTopuu u https://m.edsoo.ru/VJWB
NpoMbIUIEHHOCTU. [IpruMenenne 6A2RD
KHCJIOpO/Ia
TemnnoBoit s ekt xumMuueckoit

94 | PCAKLMM, IOHATHE O https://m.edsoo.ru/PNMK

TCPMOXUMHUYCCKOM YpAaBHCHHUU,
OK30- U SHAOTCPMHUUCCKUX

JZHKX



https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX

peaKiusx

TomuBo (HedTh, yroib U METaH).

https://m.edsoo.ru/USNY

25 | 3arpsi3HEHHE BO31yXa, CIIOCOOBI SUUW?2
€ro Mpea0TBpaleHUs -
[IpakTrueckas padota Ne 3 1o
26 teme «llonyuyenue u cobupanue https://m.edso0.ru/5516U
KHCIIOPOJA, U3YYEHUE €TO HX3R
CBOICTBY
Bogopon — saeMeHT u mpocToe
27 | ge H@ET;[O HaxOsK TeHILC ]1: https://m.edsoo.ru/WD39
HICCTBO g 2ACWB
pupoJie
DOu3nIeCcKrue U XUMUYCCKHUE
. https://m.eds00.ru/0SZ28
28 | cBoiicTBa Bogopoaa. [Ipumenenune 450R
BOJIOpOa
29| 11 https://m.edsoo.ru/TMW
OHSATHE O KHUCIIOTaX MU COJIIX NIVCA3
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B https://m.eds00.ru/C9TO9
naboparopuu UCIP
[IpakTuueckast padorta Ne 4 o
31 teMe «llonydyenue u cobupanue https://m.eds00.ru/SS3W
BOJOPOJIa, N3YUYECHUE €TO AX33K
CBOICTBY»
32 Mounsipabiit 00BEM razoB. 3aKoH https://m.eds00.ru/M3KS
ABorazipo 010DQ
33 Brruncienus o0néMa, KOJIMYecTBa https://m.edsoo.ru/MXGO

BCIICCTBA rasa 1o €ro u3B€ECTHOMY

Y304M



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/MXGOY3O4M

KOJIMYCCTBY BCUICCTBA UJIN
00BEMY

Brruucienus 006EMOB ra3oB IO
YPaBHEHHUIO PEaKIIMU Ha OCHOBE

https://m.edsoo.ru/9TQ8A

34
3aK0HA 00BLEMHBIX OTHOIIIEHUH XABY
rasoB
Ddu3nUeCKre U XUMHUUECKHUE https://m.edso0.ru/7A0G

35 .
CBOMCTBA BOJIbI FZK4R

36 CocraB ocHoBanuii. [Tonstue 00 https://m.edsoo.ru/IXB2
UHJUKATOpax W6IVL
Bona kak pactBopuTeb.

37 HaceplmmeHHbIe 1 HEHACBIIIICHHEIE https://m.edsoo.ru/MKHX
pacTBopsl. MaccoBas 10 POFH4
BEILIECTBA B pacTBOPE
ITpakTruyeckas padora Ne 5 o

g | TeMe «I[IpuroroBiieHrEe pacCTBOPOB https://m.edsoo.ru/WXU
C ONPEACIEHHON MacCOBOW J10Jer KPAUOA
PacTBOPEHHOTO BEIIECTBAY

39 KonrtponsHast pabora Ne2 o reme https://m.eds00.ru/JM793
«Kucnopoa. Bonopoa. Boga» 5DRY

40 Oxkcupl: cocTaB, KiIacCupUKaIus, https://m.edsoo0.ru/5TFSJJ
HOMEHKJIATypa NAY
[Tonyuenune n xummdeckne

a1 . https://m.edso0.ru/8JAZ9
CBOICTBA KHCJIOTHBIX, OCHOBHBIX YWS2
1 aM(pOTEPHBIX OKCHJIOB

42 | OcHOBaHUS: COCTaB, https://m.edso0.ru/5U397



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C

KJaccuUKaIus, HOMCHKIIATypa

HUSC

HOJ'Iy‘lCHI/IC N XUMHYCCKHEC

https://m.edsoo.ru/GD9A

43
CBOMCTBA OCHOBaAHUH 28ROE
Kucnorsr: cocras, https://m.edsoo.ru/Q6U4
44
KJIacCU(UKALIKS, HOMEHKIIATypa WEBKY
45 [TonydyeHue nu XuMHYECKUE https://m.edso0.ru/Z2GC
CBOMCTBA KUCJIOT RN45W
Conu (cpegHue): HOMEHKIATypa,
6 ((3 pedie) P https://m.edsoo.ru/JSNUI
CITOCOOBI Honyqeima, MOTJ
XHMHYECKHE CBOMCTBA
[IpaxTuueckas padora Ne 6.
Pemrenue skciepuMeHTAIbHBIX
https://m.edso0.ru/58D13
47 | 3amad no TeMe «OCHOBHEIC JE7V
KJIaCChl HEOPTaHUYECKUX
COEJTMHEHUIN»
I'eneTndeckast CBSI3b MEKIY
48 | KkiaccaMu HEOPraHUYECKHUX https://m.edso0.n/YDSE
©op ZRE31
COCMHEHMI
49 O06o001meHre U CHCTEMaTH3aIIHS https://m.edso00.ru/S7BU
3HAaHUH OEEYN
KonTponbnas padorta Ne3 no teme
50| "o https://m.edsoo.ru/AFAT7I
CHOBHBIC KJIaCChI ) DULD
HEOPraHWYECKUX COeAMHEHUN"
IlepBEIe MONBITKH
p https://m.edso0.ru/COV3C
51 | knaccudukay XUMHYECKUX

anemeHToB. [IoHsTHE O rpynIax

C214



https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/C0V3CC214

CXOOHBIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema

https://m.edsoo.ru/X9F1N

52
XUMHYECKUX 31eMeHTOB [[. U. R3U8
Menneneena
53| 11 https://m.edsoo.ru/NQM
€pHUO/Ibl, TPYIIIbI, TOTPYIIIbI WWIRXN
Crpoenue atomoB. Coctas https://m.edsoo.ru/IMUD
54
aTOMHBIX sijiep. 3oTorbl OMR5H
CtpoeHue IeKTPOHHBIX
55 000JI0Y€K aTOMOB DJIEMEHTOB https://m.edsoo.ru/T95YN
[Tepuoanueckoii cucremsi /. U. Vv8B2
Menneneesa
XapakTepucTUKa XUMUYECKOTO
56 3JIeMEHTA II0 €ro II0JI0KEHHUIO B https://m.edsoo.ru/Y P04
[Tepuonnueckoit cucreme /1. U. OMDX
Menpeneena
3nauenue [lepuogmueckoro
57 3aKOHA JUIs Pa3BUTHS HAYKU U https://m.edso00.ru/SZD8
npaktuku. 1. 1. MenneneeB — XEQQOP
YUEHBIM, EAAror U rpax1aHuH
PesepBHelIit ypok. O60011IeHNE 1
58 CHCTeEMAaTH3aIus 3HaHUM / https://m.edsoo.ru/ZCQT
Bcepoccuiickas mpoBepodHas RPO8Y
pabota
59 | KontponbHas pabota Ne4 o reme https://m.edsoo.ru/FTIZF



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF

«Ctpoenue atroMa. XUMU4ECKast
cBs13b» / Beepocceuiickas
npoBepovHas pabora

99WF

DNEeKTPOOTPULIATETLHOCTh

https://m.edsoo.ru/HZA11

60 1
ATOMOB XHMMHYECKHX IJICMECHTOB OEDS8
https://m.edsoo.ru/3SY1R
61 | HonHas xumudeckas CBSA3b 1
JKVI
62 KoBanentHas nossipHas 1 https://m.edsoo.ru/EOL3
XUMHUUYECKas CBSI3b MT2AE
KoBanentHas HenomnsipHas https://m.edsoo.ru/9YVR
63 1
XUMHUYECKas CBSI3b 3FUXI
64| C 1 https://m.edsoo.ru/RA6C
TeIll€eHb OKUCJIEHU VXMEE
OKUCIUTEIBLHO- https://m.edsoo.ru/ZXNC
65 1
BOCCTAaHOBUTEJbHBIE pEAKLINU A7TDOZ
https://m.edsoo0.ru/QPS46
66 | Oxwucaurenyu U BOCCTAHOBUTEIH 1
Z5PU
PezepBHblit ypok. O60011eHNE U
cUCTeEMAaTH3anus 3HAaHUU 110 TEME https://m.edsoo.ru/4RH7
67 1
«CTtpoeHue aroMa. XuMU4uecKast M35NF
CBSI3bY
PesepBHelIit ypok. O60011IeHNE 1 https://m.edsoo.ru/7DNR
68 . 1
cUcTeMaTu3alnus 3HaHu BZ948
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/7DNRBZ948

9 KVIACC

Ne KoJsmnuecTBo yacos
JJIeKTPOHHbIE
Jlara uudgposbie
;1 Tema ypoxka Beero Kognponbnue HpﬁaKaneCKne W3yueHus 0GpazoBaTeIbHbIC
. padoTbI padoThbI pecype
[lepuoauueckuii 3aK0H.
Ilepuoanueckas cucrema https://m.edsoo.ru/ECRKA
1 1
XUMHYECKHUX 3JI€MEHTOB /JI. 90AY
N. Menneneena
3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB https://m.edsoo.ru/GNJPE
2 1
XUMHUYECKHUX DJIEMEHTOB ROFB
NEPBBIX TPEX MEPUOJOB
Kn
3 Ho;z?{ii::aufﬂ 1 1 https://m.edsoo.ru/WTQO1
yp WRA2Q
HEOPraHWYECKUX BEIECTB
B -
WABL XUMITACCKOM CBAN 1 https://m.edsoo.ru/Ul4Y5C
4 THIIBI KPUCTAJUNINYECKHUX 1 FRV
pemETOK
Konrponsnas padora Nel
o teme «IloBTOpeHue
1O TEM Bropenue # https://m.eds00.ru/J4X8ZN
5 yri1yOieHue 3HaHui 1 1 219
OCHOBHBIX pa3ZiciI0B Kypca T
8 Kyacca»
Kn
accAUKaIES . https://m.edsoo.ru/X8XAE
6 XUMUYECKHUX PEAKIIUN 10 1 7E9]
pa3IMYHBIM MPU3HAKAM —
7 ITonsiTve 0 ckopocTu 1 https://m.edsoo.ru/6VLXC



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

XUMHYSCKOM pCaKiuu.
IToHsiTHE O TOMOI€HHBIX B
T'CTECPOTCHHBIX PCAKIIUAX

YY7N

[TonsiTHE 0 XUMHUYECKOM
paBHOBecuH. PakTOpHI,
BIIMSIOLINE HA CKOPOCTh

https://m.edsoo.ru/H4FH7

8 XUMHUYECKOW PEaKuu U NZNM
MOJI0KEHHE XUMUIECKOTO
paBHOBECHS
OKHUCIATEIHLHO-
https://m.edso0.ru/648V1I
9 BOCCTAaHOBHUTEIILHEIE 026
peakiuu
Teopus
3JIEKTPOJIUTHUUECKON https://m.edso0.ru/2KCYC
10
mucconuari. CUIbHBIE U LZ16
ci1a0ble JICKTPOIUTHI
HonHble ypaBHEHUS https://m.edsoo.ru/\VVN2SB
11 o
peakuum 9N1R
XUMHYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBAHUH B
o https://m.edsoo.ru/8HH81
12 CBETE TMpeACTaBICHUH 00 YVXI
ANEKTPOIUTUYECKON —
TUCCOLIMAINT
XUMHYECKHE CBOUCTBA
coJjieil B cBeTe
o https://m.edsoo.ru/ETD5Q
13 MpeACTaBICHUI 00 TS4G
ANEKTPOIUTUYECKON -
TUCCOLIAINHT
14 [TonsiTHEe 0 rMapoOIN3E https://m.edso00.ru/9JFRAV

coJien

ESW



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/9JFRAVE8W

0O0001EeHue 1

https://m.edsoo.ru/FEEIZR

15 cHUCTeMaTU3alurs 3HaHUI MBG
[TpakTuyeckas padora Ne 1.
16 «Pemenune https://m.edsoo.ru/7VXTFE
OKCIIEpUMEHTAIbHBIX HJT4
3a/1a4»
Kontponbnas pabora No2
10 TEME
17 «ONEeKTPOIUTUYECKAS https://m.edsoo.ru/9RKLZ
JHCccoLanus. DNUX
XUMHUYECKUE PEAKIIUHU B
pacTBopax»
OO61as xapakTepuCTHKa
18 rajoreHoB. XuMHUYECKUe https://m.edsoo.ru/NNYKY
CBOMCTBA Ha IIpUMeEpe ZF12
xJjopa
XnopoBogopoa. CosnsiHast
19 KHCJIOTa, XUMHUYECKHE https://m.edso0.ru/CWVSH
CBOMCTBA, MTOJIYyYEHHUE, Ch2M
MIPUMEHEHUE
[TpakTrueckas padota Ne 2
op | Mo Teme «[lomyuyenue https://m.edsoo.ru/PVEXI
COJISTHOM KHCIIOTBHI, YWEG
V3y4EHUE €€ CBOKCTBY
Brruncienus no
21 YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/4BI5HO
peaKkuuii, €Ciid OJUH U3 70F
pEeareHToB JIaH B U30BITKE
29 OO0m1as XxapakTepucTUKa https://m.edsoo.ru/VMWK

sneMeHToB VIA-rpynmsl

ERSEP



https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/VMWKERSEP

23

AunnoTponHbie

MO IU(DHUKAIINH CEPBI.
Haxosxnenue cepsl u eé
COEIMHEHUH B IIPUPOJE.
XHUMHUYeCKHe CBOMCTBA
cepbl

https://m.edso0.ru/CX10E
U8PO

24

CepoBoaopo1, CTpOCHHUE,
buznyecKkue 1 XuMHUYECKHe
CBOICTBA

https://m.edsoo.ru/ECGX2
B40OW

25

Oxkcunpl cepsl. CepHast

KHCJIOTa, U3HYECKHUE U
XUMHYECKHE CBOMCTBA,

MIPUMEHCHUE

https://m.edsoo.ru/ULRFL
CHH1

26

XVMMHUYECKUE PEAKIINH,
JEKALUE B OCHOBE
IPOMBIIIJICHHOTO CI10c00a
IIOJIy4EHUS CEPHOU
KHCIIOTBI. XUMHUYECKOE
3arpsI3HEHUE OKPYXKaroLen
CpeJibl COETMHEHUSIMHU CEPBI

https://m.edsoo.ru/H7FT3N
ON4

27

Boruncnenne maccoBoit
JIOJIA BBIXOJIa MPOTYKTa
peaxkuu

https://m.edsoo.ru/HSJE18
6WN

28

OO1m1as xapakTepucTHKa
351eMeHTOB V A-Tpynibl.
A30T, pacipoCTpaHEHUE B
npupoje, Gpu3ndeckue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/M\WVAHR
MB976

29

AMMHuak, ero puznueckue
1 XUMHYECKHE CBOMCTBA,
MOJIYYeHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYE
5F13



https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/HZAYE5F13

30

[TpakTnueckas padora Ne 3
o teMe «llonyuenue
aMMHaKa, U3y4eHHE €ro
CBOWCTB»

https://m.edsoo.ru/JORP64I
FJ

31

A3oTHas KHCIO0Ta, €€
(bu3HYeCcKre U XUMHUIECCKHE
CBOMCTBaA

https://m.edsoo.ru/U2DYE
DMYE

32

Hcnonp3oBanue HUTPATOB
Y COJIEM aMMOHHUS B
KayeCTBE MUHEPAIbHbBIX
ynobpenuii. XumMuueckoe
3arpsI3HEHUE OKPYXKarolen
Cpelbl COEIMHEHUSIMU
aszora

https://m.edsoo.ru/SHBKCI

QCB

33

®dochop. Okcun dhocdopa
(V) 1 dpochophas kucora,
(dU3HYECKUE M XUMUYICCKHEC
CBOIICTBa, MOJIy4YEeHUE

https://m.edso00.ru/GDQJS
O3WP

34

Hcnonb3oBanue pocdaron
B Ka4eCTBE MUHEPATHHBIX
ynoOpeHuit. 3arps3HeHue
MPUPOJAHON CpeIbl
docharamu

https://m.edsoo.ru/UAZ3H
uesv

35

Yraepon,
pacrpocTpaHeHue B
npupoe, GU3NYECKUe u
XUMHYECKHE CBOIICTBA

https://m.edsoo.ru/DWOM6
SUUL

36

Okcuasl yraepojaa, ux
buznYecCKre 1 XUMUIECKHE
CBOMCTBA. DKOJIOTHUCCKIE
po0OJIeMBbl, CBSI3aHHBIE C

https://m.edso0.ru/OXQAP
GNCF



https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/OXQAPGNCF

okcuoM yriepoaa (1V)

VronbpHas KACIOTA U €€

https://m.edsoo.ru/OHQHD

37 cou 61PA
[IpaxTuueckas pabora Ne 4
e "Il CHHE
38 HOHZiI\:ICHOFZHgaHH https://m.edso0.ru/G2HZX
yr : QGC8
KauecTBenHas peakius Ha
KapOoHaT-HoH"
[TepBoHavaibHBIC TOHATHUSA
39 00 opraHMYeCcKux https://m.eds00.ru/30TI1Z1
BEILICCTBAX KAaK O 097
COEIMHEHUSIX YIIlIepoa
40 Kpewmnuii u ero https://m.edsoo.ru/75JXNH
COCIMHECHUA 018
[IpakTrueckas padora Ne 5.
Pemenue
41 SKCIIEPUMEHTAJIBHBIX 3a]1a4 https://m.edso0.ru/O7E8DO
o TeMe «Baxkueiimue D7Z
HEMETAJIBI U UX
COCIMHEHMS
KonTponbnas pabota Ne3
42 mo TeMme «Baxknaeie https://m.edso0.ru/S85J9U
HEMETAIUIBI U UX GH3
COCIMHCHUS
OO61as xapakTepuCTHKa
XHUMUYECKHX DJICMEHTOB —
43 MeTauioB. MeTamnyeckast https://m.edso0.ru/XK1GY

CBA3b U METAIJIMYCCKaA

KPUCTAJUINYECKasl pEIIETKA.

duznueckue cBoiicTBa

PCO1



https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1

MCETAIJIOB

XUMHUYECKHE CBOUCTBA
METAJIJIOB.

https://m.edsoo.ru/Z7YRN

a4 DIEKTPOXUMHUICCKHHA PsiJT PAEW
HaIPSHKEHUN METaJNIOB
O0muue crocoOsl
MOJTYyYECHUS] METAJLTIOB.
.B
Crtaset. Berancienus no https://m.edso0.ru/G54GD
45 YPaBHEHUSAM XUMHUYECKUX
o QI2D
peaKkIui, eciii OA1H U3
peareHTOB COJAEPKUT
IpUMeECH
[TonsaTne 0 xoppo3un https://m.edsoo.ru/4FIGDO
46
METaJIJIOB WOW
47 Il[en0uHbIe MeTALIEL https://m.edsoo.ru/X1B4BP
uw?2
Oxcupl ¥ THIPOKCHUIBI https://m.eds00.ru/Q4DX0
48
HATpUA U KaJIUA G3U9
H_[enquozeMem,HLVIe https://m.edsoo.ru/REOCD
49 MeETaJJIbl — KaJbIIUHA 1
. YOK6
Mar"ui
Bakueiinme coetnHeHN https://m.edso0.ru/CJR96C
50
KaJIbIUs MZA
O0001enue u https://m.edso0.ru/O5PXG
51 .
CHUCTEMaTHU3alus 3HaHUU G1BE
JKEcTKOCTEL BOALI U https://m.edsoo.ru/WFMBF
52 ..
crocoObl e€ yCcTpaHeHus TTTP
I1 0
paKTHq,?CK.?H pabora Ne 6 https://m.edsoo.ru/NF1IRO
53 1o Teme "XKECTKOCTH BOIBI

Y METOJBbI €€ ycTpaHeHus"

KB8J



https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/NF1ROKB8J

https://m.edso0.ru/9ZJ8RD

54 AroMUHUAT 1TV
55 AmdoTepHbIe CBOMCTBA https://m.edsoo.ru/NI15KII
OKCHJa U TUIPOKCHIA QJ5
56 Hee3o https://m.edsoo.ru/F20NJR
5SR
OXCHJIBI, THAPOKCHIBL 1 https://m.edsoo.ru/IRTUB
57 cosmm xkene3a (I1) u xxenesa
LAMP
(1) R
O000mmenue u https://m.edsoo.ru/NAON6
58 "
cucreMaru3anus 3HaHuil HGKZ
ITpaxTrueckas padota Ne 7.
Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 https://m.edso00.ru/ZN7G0
o teMme «Baxneiimue QSMX
METAJUIBI U UX
COEIMHEHUS
Brraucnenus no
YPaBHEHUSAM XUMUYECKHX
pEeaKUHnii, €CIIM OJIUH U3
60 | PearcHToB jaH B n30bITKE https://m.edsoo.ru/AYD2H
WJIA CONEPIKUT IIPUMECH. ESIY
Brraucnenuns MmaccoBoi
JIOJIA BBIXOJ1a MPOIYKTa
peakuuu
61 O0o00enue u https://m.edso0.ru/BSTOVT
cUCTeMaTH3alus 3HaHUH KOP
K o4
OHTPOJIbHAA pa(EOTa Ne https://m.edso0.ru/703C80
62 o TeMe «Baxkueiine

METaJIJIbI U UX

4GN



https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/703C804GN

COEIMHEHUS»
Beruectsa i VaTepuaiibl b https://m.edso0.ru/OF132J
63 | mOBCeTHEBHOM XU3HU 1 MTO
YeJI0BeKa T
64 XHUMHUYECKOE 3arps3HEHUE 1 https://m.edso0.ru/9ANGY
OKPYKaroIIEeH Cpeibl EYQI
Ponp xumuu B perieHun https://m.eds00.ru/18Q203
65 1
9KOJIOTHYECKHUX MpobIemM Y28
Pe3epBHbIii ypoK. )
66 O6obmene u 1 gtstgsl.l//m.edsoo.ru/DTlBA
cHUCTEeMaTu3anus 3HaHUI —
Pe3epBHbIii ypoK. )
67 O6obmenue u 1 Plllt;?\s/.//m.edsoo.ru/P52TJZ
cHUCTeMaTu3anus 3HaHUI —
Pe3epBHbIii ypoK. )
63 OGoGenHe u 1 tlw_tjt;sc.;//m.edsoo.ru/TMK%
cHUCTEeMaTu3aus 3HaHUI -
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOM
oﬁpasonaTe.m)Hoﬁ nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHUH: AaTOM,
MOJIEKYJId, XUMHYECKMM DJJIEMEHT, IIPOCTOE BEUIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OAHOPOAHAs W HEOJHOPOHAs), BaJEHTHOCTb,
OTHOCHUTEIIbHAS AaTOMHAas M MOJIEKYJApHas Macca, KOJIMYECTBO
BEILECTBA, MOJb, MOJIIPHAs Macca, MaccoBas IOJIsI XMMHYECKOIo
9JIEMEHTa B COEJUHEHHM, MOJSIPHBII 00BEM, XMMHUUYECKas peakuus,
KinaccuuKkanus — peakuuMid: — peakluu — COEAMHEHUs,  peakiHH
pa3oKEHUs, pPEaKUMU 3aMELICHUs, peakUuu OOMEeHa, D3K30- U
SH/IOTEPMHUYECKUE pEeaKluH, TerioBol 3¢ddexr peaxiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAsE KOHIICHTPAIIUSI) B PACTBOPE

1.2

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XWMHWYCCKUX MOHATHH W

NPUMCHATH 5TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX npeBpameHHﬁ

13

HUCIIOJIb30BATh XHUMUYCCKYIO CHMBOJIMKY IUISI COCTAaBJICHUA q)OpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN

14

PaCKprIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChbl BE€HOICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOI'O YUYCHUA, 3dKOHa

ABorazpo

1.5

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

COCINHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC pPCaKIUU (HO Yucily Hu COCTaBy

Y4acCTBYIOUIMX B PEAKIUH BEIIECTB, M0 TEIIOBOMY P HEKTY)




1.7

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYIISIPDHYIO WM MOJISPHYHO MacCChI

BCIICCTB

1.8

BBIUUCIIATE MAacCOBYIO JOJI0 XHMHYECKOTO 3JeMEHTa 1o (opmyIe

COCOIUHECHUS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PAaCTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl MO3HAHUS — HAOJIOJCHHE,
W3MEPEHUE,  MOJICJIUPOBAHHE,  JKCIEPUMEHT  (pealbHbIi U

MBICJICHHBIN )

ITo Teme: «BakHelmmue MpeACTAaBUTCIIN HCOPIraHNMYCCKHUX BCUICCTB»

2.1

PAaCKpbIBAaTb CMBICII OCHOBHBIX XHMHYCCKUX MMOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIpCACIATh MPUHAAJIICKHOCTL BCHICCTB K OHpeI[CJIéHHOMy KJ1accy

coequHeHui o popmynam

2.3

KJ'IaCCI/I(bI/H_[I/IpOBaTL HCOPraHN4CCKUC BCUICCTBA

2.4

XapaKkTepu30BaTh (OMMCHIBATh) OOLIME XHMMUYECKUE CBOMCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKAas ONUCAHHUE MPUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUINA

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€IIECCTB B 3aBUCUMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU TIPOTCKAHUA XUMHUYCCKUX

HpeBpaHIeHI/II\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IMpaBWIAM TOJIb30BAHUS XUMHUYECKOM MOCYIO0HM U
nabopaTopHBIM O0OpYIOBAaHUEM, a TaKXKe MpaBujaM OOpalieHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU TIO BBITIOJIHEHUIO
mabOpPaTOPHBIX XUMUYECKUX OIBITOB MO TOIYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeLIECTB (BOAOPOJA U KUCIOPOJA), IPUTOTOBICHHUIO
pacTBOpOB C ONPEAEIEHHOW MAacCOBOM JIOJEHd PacCTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATH U MTPOBOJIUTh XUMUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PAcCTBOPOB IIEIOYEH U KHUCIOT C TOMOINIBIO

MHIMKATOPOB (JaKMyc, heHoTanent, METUIOPAHK U IPYTHE)

2.7

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOMN pEeaKINu

[Io Teme: «llepmonnueckuit 3axkoH u Ilepuomnmueckas cucrema

xumuyeckux snemeHtoB J[. W. MenneneeBa. CTpoeHHe aToMOB.




Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIE pPEaKknumn»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHMX MHOHSATHI: SIPO aToMa,
9JIEKTPOHHBIA CJIOM aToMa, aroMHas opOuTalnb, pajuyc aroma,
XUMUYECKas CBS3b, IOJSpPHAs U HENOJISIPHAs KOBAJEHTHAsl CBS3b,
QJICKTPOOTPUIATCIIBHOCTG, HWOHHAd CBA3b, HOH, KaTHOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

OIMCHIBATh M XapaKTepu3oBaTh TabumuHyro (Gopmy [lepromnmyeckoit
CUCTEMBl XWMHYECKUX OJJICMCHTOB: pa3linyaTh MOHITHS «TJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIIHE) MEpUOabI

3.4

packpsiBaTh cmbica Ilepuogmueckoro 3akona J[.MI. Menneneena:
JEMOHCTPHUPOBATh TOHUMaHUE EPUOANYECKON 3aBUCUMOCTH CBOHCTB
XUMHUYCCKUX DJJIEMCHTOB OT HUX IIOJOXCEHHUA B HepHOHHqCCKOﬁ

CHUCTCEMC

3.5

COOTHOCUTH  OOO3HAYEeHMs, KOTOpble HUMEITcs B  Tabiuue
«Ileppoguyeckass  cucremMa  XUMUYECKHX  anemeHToB ..
MenpeneeBa» C 4YUCIOBBIMH XapaKTEPUCTHKaMH CTPOCHMSI aTOMOB
XMMHUYECKHX JJEMEHTOB (cocTaB M 3apsj Aapa, oOliee 4YHCiIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHCIJICHHUA JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

3.7

ONpeAensaTh BHJ XUMUYECKOW CBSI3U (KOBaJIeHTHass M HOHHas) B

HCOPraHNYCCKUX COCANUHCHUAX




9 KJIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0
oOpa3oBaHus

1

Ilo Teme: «BemniecTBo 1 XUMHYECKast peaKnuusi»

11

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHITHI: pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, JEKTPOJIUTUYECKAS
JUcCOLMalus, pPEeakUMd MOHHOro oOMeHa, KaTaau3aTop,
XMMHUYECKOE paBHOBECHE, 0OpaTUMBbIE U HEOOpATUMBbIE pEaKLuy,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKHUCIIHUTEIb,
BOCCTAHOBUTENb, OKUCICHHE U BOCCTAaHOBIICHUE, aJUIOTPOIMS,
aMQOTepHOCTh, XHMHYECKas CBS3b (KOBAJIEGHTHAas, HOHHas,
MeTaJlJINYecKasi), KpUcTajyinyeckasl pelmeTKa, CIilaBbl, CKOPOCTb

XUMHUYECKOU pe€aKnuun

1.2

WITIOCTPUPOBATE B3aAUMOCBA3b OCHOBHLIX XUMHUUYCCKUX MMOHATHH
U TMNPUMCHATH O3TH IMOHATUA IIPU ONHMCAHWU BCHICCTB M HX

IIpEBpALLCHUI

1.3

COCTaBIATh YPAaBHEHUS DJIEKTPOJIMTHUYECKOM  JAMCCOLMALMH
KHUCJIOT, IIEJIOYEeH U COJIEH, MOJHBIE U COKPAIIEHHBIC YPaBHEHUS

peaxiuii HFOHHOTO OOMeHa

14

pacKpblBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii TOCPEACTBOM COCTaBJIEHUsI 3JIEKTPOHHOro OasaHca

ITUX PeaKLui

1.5

IIpOBOAUTD paC‘{éTLI 10 YPaBHCHUTIO XUMHYECKOM peaknuu

ITo Temam: «HemeTannabl 1 UX coeqUHEHUS» U «MeTaUTbl U UX

COCIUHCHUA»

2.1

XapaKkTepu3oBaTh (OMUCHIBATH) 0OmUEe U  crenupudecKue
XUMUYECKHE CBOMCTBA TMPOCTHIX W  CIOXKHBIX  BEIIECTB,
MOATBEPK/Iasi OMHUCAHUE MPUMEPAMU MOJEKYISIPHBIX U MOHHBIX

YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIIUN

2.2

COCTaBJIATH YpaBHCHHA peaKHHﬁ, MOATBCPKAAOIMIUX

CYIICCTBOBAHUC FeHEeTHYECKOM CBS3U MCXKAY BCIICCTBaAMU




PAa3JIMYIHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOMCTBaA B€IICCTB B 3aBHCUMOCTH OT HX
CTpPOCHUA, BO3MOXXHOCTHU IMPOTCKAHUA XUMHUYCCKUX

MIPEBPALICHUI B pA3JIUYHBIX YCIOBUSIX

2.4

CIIeIOBAaTh MPaBUJIaM [OJIb30BAHUS XHUMHYECKOW TOCYI0H H
1a00paTOPHBIM 000PYJIOBAHHEM, a TAK)KE MpaBHUIIAM OOpaICHHUS
C BCIIECTBAMH B COOTBETCTBHH C HMHCTPYKIHUSIMH  TI0
BBITIOJIHEHU IO Ha60paTOprIX XUMHUYCCKUX OIIBITOB 10
MOJIYYCHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIECTB (aMMHAKa U

YTJIEKUCIIOTO Ta3a)

2.5

MMPOBOAWUTE PCAKIHHU, MOATBCPIKAAIOIINC Ka4eCTBEHHLI COCTAaB
pa3IUYHBIX BEIIECCTB: PACMO3HABATH OIMBITHBIM MYTEM XJIOPHI-,
Opomua, womupa, KkapOoHat, dQocdar, cuaukar, cynbdar,
THIPOKCHIMOHBI, KATHOHBI ~aMMOHHS, HMOHBI  H3yYEHHBIX
MCTAJIJIOB, MNPUCYTCTBYIOIIHC B BOJIHBIX pacTBOpax

HCOPraHUMYCCKUX BCIICCTB

ITo Teme: «Xumus u OKpYyXKaromias cpeaa»

3.1

PaCKpbIBATH CMBICII OCHOBHBIX XHMHUYCCKUX TMOHSATHUH: HI[K

BCIICCTBA, KOPPO3HA METAJIJIOB

3.2

MIPUMEHSATHh OCHOBHBIE OTIEPAIIU MBICTUTEIIBHON IEATETHHOCTH —
aHallU3 M CUHTE3, CpaBHEHHUE, O00OOIIeHHEe, CHUCTEMAaTH3alIUIO,
BBISIBIICHUE TPUYUHHO-CJICICTBEHHBIX CBSI3€M — IJISi M3y4YEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIN; ECTECTBEHHOHAYUYHbIE
METO/bl TMO3HAHUS — HAOI0IEHUEe, U3MEPEHHE, MOJICTUPOBAHHUE,

IKCIIEPUMEHT (peabHbI U MBICICHHBIN)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumun. Ponp XUMHUU B KU3HU 4YEJIOBEKa. XUMUA B CUCTEME
Hayk. Tena u BemectBa. dusnyeckre CBONCTBA BEIIECTB. ATrperaTrHoe

COCTOsIHHC BCIICCTB

1.2

ITonsaTue o METOAaxX IIO3HAHUA B XUMHUU. Yucteie B€IICCTBA U CMECCHU.

CrniocoObl pazfieneHus: cMmecei

1.3

ATOMEI U MOJICKYIJIBI. Xumudaeckue 31eMeHThl. CHUMBOJIBI XUMHYECKHX
9JICMCHTOB. HpOCTI)IC N CJIOXXHBIC BCIICCTBA. ATOMHO'MOJICKyJIﬂpHOC

y4YeHHE

1.4

Xummueckas ¢popmyra. BalreHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHASI aTOMHAs Macca.
OTtHocuTenbHAsE MOJIEKYJISIpHas Macca. MaccoBast 10JI1 XMMHUYECKOTO

9JICMCHTA B COCIMHCHHUH

1.5

Komunuecto BCIICCTBA. Mos. MOHHpHaH Macca. B3anMocCBs3b
KOJIMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX CAWHUI] BEIICCTBA. Pacuétrr

1o Q)opMyHaM XUMHYECKHX COCIMHEHUM

1.6

Ou3ndyecKkue M XUMHUYECKHE SIBJICHHSA. XUMHUYECKass peakuus U e€
MpU3HAKU. 3aKOH COXPAaHEHUS MacChl BEUIECTB. XHMHUYECKHE
ypaBHeHus. Kraccupukamuss XUMHYECKUX peakiuil (CoeauHeHus,

pasNoKeHusl, 3aMeIeHNsI, 0OMEeHA)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYAOM, C
mpaBWwiIaMd paboOThl B JA0OpaTopuul W TpUEMaMH OOpalleHus ¢
abopaTOpPHBIM 00OPYAOBAHUEM, U3YUCHHE W OMUCAHHUE (PUUIECKUX
CBOWCTB  OOpa3lOB  HEOPTaHWYECKUX  BEIIECTB, HAONIO/ICHUE
¢bu3mveckux (TUTaBICHUE BOCKA, TasHUE JIbJa, PAaCTHUpPAaHHE caxapa B
CTYIIKe, KHUIIEHHE W KOHJCHCAIlMs BOJABI) M XUMHUYECKHX (TOpeHue

CBEYM, MpOKaJIMBaHHE MEIHOW MPOBOJIOKH, B3aHMOJEHCTBHE Mena C




KHCIIOTOM) SIBJICHU, HAOII0ACHUE U ONMCAaHUE MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuuil (pa3joXeHUe caxapa, B3auMOJECHCTBUE CEpHOM
KHCJIOTHI C XJIOPUAOM Oapwus, pasznoxkeHue rumapokcuaa meau(ll) nmpu
HarpeBaHUHU, B3auMojeiicTBUe xene3a ¢ pactBopom conu meau(ll),
M3y4YeHHE CHOCO00B pasjeneHusi cMmeced (C IMOMOIIbIO MarHuTa,
¢unbTpoBaHNe, BBHIMAPHBAHME, JAUCTHIULNMA, XpomaTtorpadusi),
MIPOBEJICHUE OUYMCTKU TMOBAPEHHOW COJM, HAOMIOACHHE M OIKMCAaHUE
pe3yabTaTOB  MPOBEACHHS  ONbITA, WUIIOCTPUPYIOIIETO  3aKOH

COXPaHEHHUS MACChl, CO3/IaHHE MOJIEIe MOJIEKYI (LIapOCTEPKHEBBIX )

Baxwneimue MMpeACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CoctaB Bo3ayxa. Kucnopox — anemeHT u
npoctoe BemecTBo. Haxoxknenue kuciaopoaa B mpupoje, Gusudeckue
U XMMHYEcKue cBOMCTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kucinoposa. CnocoObl MOJIy4YeHHs Kuciaopoja B Jjaboparopuu u
npoMebliieHHOCTH. KpyroBopoTr kwucnopona B mnpupoge. O30H —

AIUIOTPOIHAS MOTUPHUKAIAS KHCIOPOAA

2.2

TemnoBoit  sddekr xuMHUYecKol  peakuuu, TEPMOXHMHUYECKHE
yYpaBHEHHMS, 9K30- U SHAOTEPMHUYECKHE peakuuu. TOIIMBO: Yroib U
MeTaH. 3arpsA3HeHHe BO3AyXa, YCHJIEHHE MapHUKoBOro 3¢dexra,

pa3pylieHHue 030HOBOTO CIIOS

2.3

Bopopon — snemeHT M mpocroe BemiecTBo. HaxoxkaeHnue Bomopona B
npupone, GU3NUECKre U XMMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI

MOJTYyUCHUA. Kucnote! u comu

2.4

ModnsipHblil 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSM

2.5

dusnyeckue cBoOWcCTBa BOABL. Boma kak pacrBoputens. PacTBopsl.
Haceliennpie 1 HEHACHIIIEHHBIE PACTBOPHI. PACTBOPUMOCTD BEIIECTB B
BoJie. MaccoBas 105 BEUIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA
Bozibl. OcHOBaHus. Posib pacTBOpPOB B MPUPOAE U B KU3HHU YEJIOBEKA.
KpyroBopot Bozibl B nipupojie. 3arpsi3sHeHue NpUpoaHbIX BoJ. OxpaHa

" OYUCTKA MPUPOJHBIX BOJ

2.6

Knaccudukamms HEOPTaHUYECKUX COCIMHEHU. Okcupl.
Krnaccudukanus okcuuoB: coneodpasyroniue (OCHOBHBIE, KUCIOTHBIE,

ampotepHsie) u HecodeoOpasyromue. HomeHknaTypa OKCHIIOB.




dusndyeckre ¥ XMMHUUECKHE CBOMCTBA OKCHJOB. HonyquI/Ie OKCHI0B

2.7

OcHoBanus. Knaccudukanusi ocHOBaHMi: MIENOYN M HEPACTBOPUMBbIE
ocHoBaHus. HomeHknatypa ocHOBaHMN. DU3HYECKHE U XUMHYECKUE

cBoMcTBa OcCHOBaHMil. [lonyueHne ocHOBaHuUA

2.8

Kucnorel.  Knaccudukamus  xkucmor. HomeHkmatypa — KHCIIOT.
dusnueckue M XUMHYECKUE CBOMCTBA KHUCJIOT. PSa aKTHBHOCTHU

metaiuioB H.H. bekerosa. I[lonyyenue Kuciot

2.9

Comu. Homenknarypa coseil. du3nyeckue M XMMHUYECKHUE CBOWMCTBA

coneil. [Tonyuenue coeit

2.10

I'enetmueckas CBA3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COGIII/IHGHI/Iﬁ

2.11

XHWMHMYECKUH JKCIEPUMEHT: Ka4€CTBEHHOE OIPEICIICHUE COIEpKaHUS
KHCIIOpO/Ia B BO3/AyXe, MOJIy4YeHHe, COOMpaHHe, paclo3HABaHUE U
M3Y4YE€HHUE CBOMCTB KHUCII0pO/1a, HAOJI0IEHUE B3aUMOICHCTBUS BEILIECTB
C KHCTIOPOJIOM U YCIIOBHUS BO3HHUKHOBEHHUS M TMPEKpAIleHUs TOPEeHUs
(mo>kapa), O3HAKOMJICHHE C O0Opa3laMHd OKCHUJOB M OIHCAHHE HX
CBOWCTB, MOJy4YeHHE, COOMpaHUe, PAaCIIO3HABAHNE U U3YyUEHUE CBOICTB
Bojioposia (ropeHue), B3auMo eicTBre Bogopoaa ¢ okcuaom meau(ll)
(BOBMOXXHO ~ HCIIOJI30BAaHME  BHJIEOMATEpUaANoOB),  HaONIIOJIEHHUE
o0pa3loB  BEHIECTB  KOJIMYECTBOM |  MoOib,  HCCIEIOBaHUE
0CcOOEHHOCTEeH pacTBOPEHHUS BELIECTB C PA3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MacCOBOM  JOJEH
pacTBOPEHHOIO BEUIECTBA, B3aUMOJECHCTBHE BOJBl C METAUIAMH
(Hatpuem " KaJIbL{IEM) (BO3MOKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAJIOB), OINpE/AEICHUE PacTBOPOB KHCIOT M ILenodell ¢
MIOMOIUIbI0 MHAMKATOPOB, HCCIEAOBaHHE OOpa3LO0B HEOPTraHMYECKHX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJIEHUE W3MEHEHHUS OKPacKH
WHIUKATOPOB B  pacTBOpax KHUCIOT U  IIeJIoYeil, u3ydyeHue
B3auMoseiictBus okcuga meau(ll) ¢ pactBopoMm cepHOIl KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, pEaKUWil HEeUTpaau3aluu, MOJIyYEeHHEe
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJJTHOTO METajlla APYTUM U3
pacTBopa COJM, pEIIEHHWE OJKCHEPUMEHTAIbHBIX 3a/lad 10 TeMe

«BaxHelI1e K1acchl HCOPTraHNYCCKUX COCIUHECHUI

HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH U HepI/IOI[I/IquKa}I cCuCTéMa XUMHUYCCKHUX




snemenToB J[.M. MenpaeneeBa. CTpoeHrne aToMOB. XUMHUUYECKas CBS3b.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

3.1

[lepBble MOMBITKY KJIacCU(UKAIMN XUMHUECKUX 1eMeHTOB. [loHsTHE
O Tpynmax CXOJHBIX 3JEMEHTOB (IEJIOYHBIE U LIEJIOYHO3EMEJIbHbIC
METaJIJIbI, TaJIOTEHBI, HHEPTHBIC Ta3bl). DIEMEHTBI, KOTOPhIE 00pazyIoT

aM(l)OTepHBIC OKCHUJBI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucTeMa XUMHYECKUX
3JIEMEHTOB JA.N. Menneneesa. Koporkonepuoanas u
mmHHonepuonHast (opmbl [lepuoanyeckoil cucTeMbl XHMHYECKUX
anemenToB J[.W. Menneneesa. Ilepuonbr u rpynmbl. Pusndeckui

CMBICJT TOPAAKOBOT'O HOMEpPA, HOMEPOB IICPUOJa U I'PYIIIILI 9JIECMCHTA

3.3

Ctpoenne atomoB. CocTtaB aTOMHBIX sijep. M30TOmnbl. DJIEKTPOHBI.
CtpoeHue 3JIeKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XUMHUYECKUX
3JIEMEHTOB [Tepuonuueckoi CHUCTEMBI JI.1. Menneneesna.
XapakTepUCTUKAa XHUMHYECKOIO 3JIEMEHTAa II0 €ro IOJIOKEHHIO B

ITepuonuueckou cucreme .. Menneneera

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paauyca aTOMOB XUMHNYCCKHUX
9JICMCHTOB, MCTAJNIMYCCKHUX W HEMCTAJINIMYCCKUX CBOMCTB IO rpynmnamMm
H nepuogam. 3HadeHue HepI/IOI[I/I‘ICCKOFO 3aKOHa H Hepﬂoz[nqecxoﬁ
CUCTCMbl XMMUUYCCKHUX JJICMCHTOB JJId PAa3sBUTUA HAYKHW M IMPAKTHUKH.

J.M. MenneneeB — yd4€HBIN U TpaXIaHUH

3.5

Xummdeckas cBs3b. KoBajeHTHas (HOJ'IHpHaSI u HCHOJ'ISIpHaH) CBA3b.

QHCKTPOOTPI/IIIaTeHBHOCTI) XUMHYSCKHUX 3JIeMEHTOB. MloHHas CBI3b

3.6

Crenenp oxuciacHus. OKHCIATEILHOBOCCTAHOBUTEILHBIE PCaKkiunu.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. Oxkucnurenu u

BOCCTaAaHOBHUTCIIN

3.7

XUMUYECKUH IKCIIEPUMEHT: U3ydeHHe 00pa3lloB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE THUIPOKCHUIA IMHKA C pacTBOpaMu
KHUCJIOT U IIEJIOYEH, MPOBEACHHE OIBITOB, MITIOCTPUPYIOIINUX TPUMEDPBI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAaKIMUW (TOpEHHE, peakluu

pa3noKeHus, COeAMHEHNS )




9 KJIACC

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

BemectBo 1 XuMudeckas peaKkuusi. HOBTOpeHI/IC

1.1

[lepmopgnyeckuii  3akoH. [lepmogmueckas  cucTeMa  XMMHYECKHX
anementoB JI.MI. MenneneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTHU B
U3MCHEHHH CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX IEPUOIOB,
Kajlysg, KaJlbIlud MW HX COG[[I/IHGHI/Iﬁ B COOTBCTCTBUH C IIOJIOKCHHUCM

3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BeniecTBa: BUJbI XUMUYECKOW CBSA3U. THIIBI KPUCTANIMYECKUX
pElETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU
pelETKN U BUAa XuMHueckol cBs3u. Knaccudukauus u HOMEHKIaTypa
HEOpraHMYECKUX  BeIeCTB  (MEXAyHapoAHas U TPUBUAIbHAA).
XHMMHUUYECKHE CBOWCTBA BEILECTB, OTHOCAIIMXCA K PAa3IMYHBIM KilaccaMm
HEOPraHWYECKNX COCAVMHEHUM, TEHETHYECKass CBA3b HEOPraHWYECKHUX

BCIICCTB

1.3

Knaccudukanuss XUMHUYECKHX PEaKIUid 10 Pa3IM4YHBIM IpU3HAKaM (I10
YUCIy MW COCTaBy YYAaCTBYIOIIMX B pCaKOWH BCHICCTB, IO TCIIJIOBOMY
3¢ eKTy, 0 U3MEHEHHIO CTENeHEeH OKUCIEHHSI XUMHUYECKUX SJIEMEHTOB,
10 00paTUMOCTH, 10 Y4aCTHIO KaTajln3aTropa). JK30- U SIHAOTEPMUUYECKUE
peaknuM, TepMOXUMHYeckue ypaBHeHMs. IloHatue o ckopoctu

XMMHYECKON peaKiuu

14

[TonsitTue 06 0OpaTUMBIX M HEOOPATUMBIX XHUMHUYECKHX PpPEaKLUAX.
IlonsiTHE O TOMOrE€HHBIX M TETEpPOreHHbIX peakuusax. I[lonsatue o
XUMHYECKOM  paBHOBecud. @DaxkToppl, BIMSIOIIME Ha CKOPOCTh

XUMHUYECKOH PCaKkrU U MOJIOKCHUC XUMHUYCCKOI'O0 paBHOBECHUA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIIMU, D3JEKTPOHHBIM  OaslaHC
OKHCIIUTENBHO-BOCCTAHOBUTENBHON peakuuu. CocTaBiieHHWE ypaBHEHUH
OKHCIIUTENBHO-BOCCTAHOBUTEIILHBIX PEAKIUN C UCIOJIb30BaHUEM METOZA

AJIEKTPOHHOTO OajaHca

1.6

Teopust ~ BIAEKTPOIUTHYECKON  AMCCOIMALIMH. DJIEKTPOJIUTHL U
HedNeKTposuThl. KaToHbl, aHMOHBI. MexaHu3M JUCCOLMAIlUU BEIIECTB C

pPa3IMYHBIMU  BUJAMU XUMHUYECKOW CBs3W. CTeneHb AUCCOIMALINH.




CuiibHBIE M clTaObIe AJIEKTPOJUTHI. Peakiuum moHHOTO OOMEHa. Y CIOBHS
MPOTEKAHUS PEaKIUii MIOHHOTO OOMEHA, MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHHUs peakinui. CBOWCTBAa KHCIOT, OCHOBAHMN M COJIEl B CBETE
MPEJICTABICHUA 00 SJICKTPOIMTUYECKON nucconuanuu. KadecTBeHHbBIE

PCaKluu Ha HOHLI. IlonsTue o TUApOIn3C coJieit

1.7

XUMHUYECKUI IKCICPUMEHT: 03HAKOMJICHHE c MOJICIISIMU
KPUCTAIMYECKUX PEMETOK HEOPraHWYECKUX BEIIECTB — METalIOB U
HeMeTa/uloB (rpaduTa U ajiMasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATPHSA);
WCCJICIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOHW peakmuu OT
BO3/ICHCTBUS PA3INYHBIX (PAKTOPOB; HCCIICOBAHUE AIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOIIECca AUCCOLUMAIMH KUCIIOT, IIETI0YeH U coien
(BO3MOXKHO HCIOJIb30BAaHUE BHICOMATCPUAIIOB); IPOBEICHHE OIIBITOB,
WUTIOCTPUPYIONIMX TPU3HAKH TMPOTCKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBaHue ocajka, BBIACICHHE Ta3a, 0Opa30oBaHUE BOJIbI); OIIBITOB,
WJUTFOCTPUPYIOIIIX MIPUMEPBI OKHUCJIUTEITFHO-BOCCTAHOBUTEITHHBIX
peakiuii (rOpeHue, peakiuu Pas3lIoKEHHsI, COCIMHCHHUS); PAcIIO3HABAHUE
HEOPTaHMYECKUX BEUIECTB C MMOMOIILI0 KAYECTBCHHBIX PEaKIMiA Ha MOHEI;

PCHICHUC SKCIICPUMCHTAJIIbHBIX 3aa4

Hemetamisl 1 UX coeIMHEHUS

2.1

OOmiass xapaktepucTrka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHusa. CtpoeHue u (u3MyUecKue CBOMCTBa
MPOCTHIX BEIIECTB — TaJOreHOB. XUMHYECKHE CBOICTBAa Ha TpHUMEpe
xjopa (B3aMMOJEHCTBHE C METa/VIaMHU, HEMEeTaUlaMH, IIeJI0YaMu).
XnopoBogopon. ComnsHas KHCIOTa, XUMUYECKHE CBONCTBA, MOJyUEHUE,
npuMeHeHue. JleicTBue xjaopa u XJIOPOBOAOPOJA HA OPraHU3M YEJIOBEKa.

Baxnueiimnue XJIOpUIBI 1 UX HAXOXICHUC B IIPUPOJLC

2.2

OOmast  xapaktepuctuka aneMeHToB  VIA-rpymmbel.  OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHbIE CTerneHH okucieHus. CrTpoeHne U
¢u3nyeckue CBOWCTBA MPOCTHIX BELIECTB — KUCIOpOJAa U CEpBHI.
AnnoTpornHble MOAUGHUKALIMK KUCIOPOAa U cepbl. XUMUYECKHE CBONCTBA
cepsl. CepoBomopoJl, CTpoeHHe, (pu3ndeckue M XMMUYECKHE CBOMICTBA.
Oxcubl cepbl Kak MPeJCTaBUTENN KACIOTHBIX OKCHIOB. CepHast KHCIIOTa,
¢bu3nyeckre 1 XUMHUYECKUE CBOKCTBA (00IIMe Kak MpeACTaBUTENs Kilacca

KHCIIOT U crenuduyeckue). XuMUYECKHe peakluy, JeKalllie B OCHOBE




MIPOMBIIIJIEHHOTO CHOC00a MOoJydeHusi cepHOil KucinoThl. Ilpumenenue.
Comu cepHOM KHCIOTBHI, KAaueCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnenue ceppl W €€ COeAMHEHH B TpUPoJE. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOWIeW Cpelbl COCAUHEHUSMHU Cepbl (KUCIOTHbBIE
NOXKIW, 3arpsa3HEHHEe  BO3AyXa U BOJOEMOB), CIOCOOBI  €ro

MPEeAOTBPAILCHUS

2.3

OOm1ast xapakrepucTika 371eMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. A30T, PaclpoCTpaHEHUE B
npupoje, pusmueckue M XUMHUYECKHe cBoicTBa. KpyroBopor aszora B
npupoae. AMMHUAK, ero PU3NYECKUE U XUMUUECKHE CBOMCTBA, MOJTyYeHHE
" IPUMCHCHHE. Comnu dMMOHU, UX (1)I/ISI/I‘~IGCKI/I€ U XUMHUYCCKUEC CBOﬁCTBa,
npuMmeHenne. KadecTBeHHass peakuus Ha HOHBI aMMOHHS. A30THas
KHCIIOTa, € ToJIydeHHe, (PM3MYeCKHe W XUMHUYECKHE CBOMcTBa (00mue
KaK MpeACTaBUTENS Kilacca KUCIOT U crenududeckue). Mcnomp3oBanue
HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAIbHBIX YIOOpPEHUM.
XUMUYEeCcKOe 3arpsi3HEHUE OKPYKAaloUlel cpeabl COSAMHEHHUSIMH a30Ta

(KUCTIOTHBIE JTOK/IU, 3arPSI3HEHUE BO3/AyXa, IIOYBHI U BOJOEMOB)

2.4

®ochop, amrorponHsie Moaubukamuu dochopa, duznUeckue u
xuMmudeckue cBoictBa. Okcupn docdopa(V) u dochopnHas kucnora,
¢u3znueckne W XUMHYECKHE CBOMCTBa, moiydyeHue. lcnonszoBanue

¢dochaToB B kKauecTBE MUHEPATBHBIX Y100peHUH

2.5

OOmast  xapakrepuctuka aneMeHToB IVA-rpynmel.  OcobeHHoCcTH
CTPOCHHUSI aTOMOB, XapakTepHbIE CTENEHH OKHUCICHUSA. YTIEpo,
JUIOTPONHbIE MOAU(DUKALIMY, PACIPOCTPAHEHHUE B MPUPOE, PU3HUECKUe
U XUMHYECKHE CBOMCTBaA. Ancopouus. KpyroBopoT yriiepona B mpupo/e.
Oxcunpl yriaepoja, ux GU3NUecKue U XMMUYECKHe CBOWCTBA, IeiicTBHE Ha
KWBBIE OpPTaHW3MBI, TONYyYCHHE W MpPHUMEHEHHE. OKOJOTHYECKHE
npo0OsieMsbl, cBsi3aHHBIe ¢ okcuaoM yriepona(lV); runoresa riodanrbHOTO
MOTEIJIEHUs] KJIMMaTa; MapHUKOBBIM 3(QdekT. YronbHass Kuciota u eé
colM, uX (QuU3MUECKHe U XHUMHYECKHE CBOMCTBA, NOJIYy4YeHHE U
MIpUMEHEHHE. KagecTBenHast peaxmus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

HepBOHaanBHBIe MOHATHSA 00 OpraHM4Y€CKUX BCHIECCTBAX KaK O




COEAMHEHUSX yriaepona (MeTaH, 3TaH, OSTWIEH, alleTWIEH, 3TaHOI,
INIMLEPUH, YKCyCHas KucioTa). VX cocTaB M XMMHUYECKOE CTPOEHUE.
[lonatne o OHOJOrMYECKM BaXKHBIX BEIECTBAX: JKUpPaxX, OeJKax,
yIJI€BOJAaX — M UX POJM B KU3HU YEJIOBEKAa. MarepualbHOE €IMHCTBO

OPraHNM4Y€CKUX U HCOPraHNU4ICCKUX CoeHHHCHHﬁ

2.7

Kpemuuii, ero ¢usuyeckue W XUMHYECKHUE CBOWCTBA, IOJIyYCHHE W
npumeHenne. CoenuHeHns KpeMHUs B npupozae. OOuie npencraBieHus
00 oxcune kpemHusA(lV) u kpemuueBod kuciore. CHIUKATB, HX
UCIOJb30BaHUE B OBITY, MEIMIMHE, MPOMBINUICHHOCTH. BakHeimue
CTPOUTENIbHBIC MaTepHalibl: KepamMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobneMbl 0€30MacHOro HCIOJIb30BAHUS CTPOMUTEIbHBIX

MaTCpHrajIoB B HOBCGﬂHeBHOﬁ JKHU3HHU

2.8

XUMUYECKUH JKCHEpUMEHT: H3y4yeHHEe OO0pas3loB HEOPraHHMUECKUX
BEIIECTB, CBOWCTB COJISHOW KHCIIOTBHL, TIPOBEICHHUE Ka4eCTBEHHBIX
peakuuii Ha XJOPUI-HUOHBI M HAOJIO/IEHHWE MPU3HAKOB UX MPOTEKAHUS;
OTIBITHI, OTPAKAIONTUE (PU3UIECKHE U XUMUYECCKHE CBOMCTBA TAJIOTCHOB H
UX COEAMHEHHUU (BO3MOXKHO  HCIIOJIb30BAaHME  BHJIEOMATEPHAIIOB);
03HAaKOMJICHHE C 00pa3IlaMu XJOpUIOB (TaJIOTEHUIOB); 03HAKOMIICHHUE C
oOpasuamMu ceppl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEpHAIOB); HAOJIOJIEHUE TMpollecca OOyrJIMBaHUS caxapa TOJ
NEHCTBHEM  KOHIICHTPUPOBAHHOW  CEpHOM  KHUCJIOTHI,  H3y4eHUE
XUMUYECKUX CBOMCTB pa30aBJIEHHONW CEpPHOM KHUCIIOTHI, TMPOBEICHUE
KaueCTBEHHOW peakiuu Ha Ccyiab(haT-MOH W HaONIOJIeHHWEe MpH3HaKa eé
MPOTEKAHUS;, O3HAKOMJICHHE C (PU3HMUECKUMHU CBOMCTBaMH a30Ta, ocdopa
U UX COEAMHEHHUH (BO3MOKHO HCIOJB30BAaHUE BHUAEOMATEPUATIOB),
oOpa3uamu a30THBIX U (pochOpHBIX ynoOpeHuil; moayyeHue, cooupaHue,
pacmo3HaBaHWEe W  HW3YYEHHE CBOWCTB  aMMHaka; IpOBEICHUE
Ka4eCTBEHHBIX pEaklWii Ha WOH aMMOHHS U (ocdaT-WOH U H3ydeHHUE
MPU3HAKOB WX TPOTEKaHMS, B3aWMOJCUCTBUE KOHIEHTPUPOBAHHON
a30THOM  KHUCIOTBI ¢  Meaplo  (BO3MOXKHO  HCIIOJB30BaHUE
BUJICOMATEPHATIOB); HM3y4eHHE MOJeleld KPUCTAIMYECKUX pPEemETOK
anmasa, rpaduta, QyuiepeHa; 03HAKOMJICHHE C TMPOIECCOM aJcopOIuu
pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOWCTBOM

NPOTHBOTA3a; IONyYeHHEe, COOMpaHWe, pACIO3HAaBaHUE W H3yYCHHE




CBOMCTB YIJICEKUCIIOro rasa; IPOBCACHUC KadC€CTBCHHBIX peaKHI/Iﬁ Ha
Kap6OHaT- U CUWJIIMKAT-UOHbBI W H3YUYCHHC IIPU3HAKOB HX IMIPOTCKAHHA,
O3HaKOMIJICHHUEC C HpOHYKHHeﬁ CHIJIMKATHOM IIPOMBINIJIECHHOCTH; PCHICHUC
OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEMC «Baxneimme HeEMETalabl U HX

COCAUHCHUA»

Merannsl 1 BX COCOAUHECHUA

3.1

OO0mast XapakTEepUCTHKA XUMHUYECKHX JJEMEHTOB — METAUIOB Ha
OCHOBaHMM WX ToJIoKeHUs: B llepuoguyeckoil cucreMe XUMHUYECKHX
anementoB .. MenzaeneeBa u crpoeHus aromMoB. CTpoeHHE METaJUIOB.
Merajunueckass CBSI3b M METAJUIMYECKAs] KPUCTAIUIMYECKAs PEIIETKA.

DAEKTPOXUMHUUECKHUI Psi/l HAMIPSHKEHUH METaIJIOB

3.2

dusnyeckue M XHMHYECKHE CBOWMCTBA METaJJIOB. O6H_[I/Ie CII0COOBI
IOJIYUYCHHSA MCTAJIJIOB. Ilonsatue o KOppO3nn MCTAJIJIOB, OCHOBHBIC
CII0COOBI 3alllUThl KX OT KOPPO3HHU. CruiaBbl (CT&J’IB, 9YyT'yH,

TIOPaIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIILIJIEHHOCTH

3.3

[Ilesounble  Merayuibl:  MNojnoxkeHne B llepuogmyeckod  cucreme
xumuyeckux onemeHtoB J[.M. MeHnneneeBa; CTpoeHHEe HX AaTOMOB;
HaxoXxjaeHue B mpupoae. dusmueckne M XUMHYECKHE CBOMCTBa (Ha
npuMepe Hatpusi U Kanus). OKCHIbl M THIPOKCUABI HATpUS U Kalus.

[IpumeHeHne MeT0YHbIX METANIOB U X COCTMHEHUI

3.4

[IlemouyHo3eMeNbHBIC METAIBI MarHUM MW KajdbllUi: TIOJ0XXECHHUE B
[lepuonnueckont cucreme xumuueckux snemeHtoB .M. Menpaeneesa;
CTPOCHUE HX aTOMOB; HaxoXJAeHue B mnpupone. Dusnyeckue u
XUMHYECKHE CBOMCTBA MAarHMs W Kalbliusd. BaHelIne coeauHEHHS
Kanplusl (OKCUJA, TUAPOKCUA, coin). JKECTKOCTh BOJABI M CHOCOOBI €&

YCTpaHEHHUS

3.5

AmomuHuii: nonoxxeHue B Ilepuonmdeckoil cucreMe  XMMHYECKUX
anemeHToB /.M. MenzaeneeBa; cTpoeHHE aroMa; HaXOXKIACHHUE B NPUPOJE.
duznyecKkre U XUMHUYECKHUE CBOICTBA afoMUHMS. AM(OTEpHbIE CBOMCTBA

OKCHJa U TUAPOKCHIA AJTFOMUHUA

3.6

Keneszo: nomoxenue B [lepruonnueckoi cuctreMe XUuMAYECKUX 3JIEMEHTOB
J.. MenaeneeBa; CTpOE€HHE aTOMa; HAXOXKIEHUE B MPHUPOJIE.

dusnyeckne ¥ XUMHUYECKHE CBOMCTBA Kele3a. OKCI/I}IBI, TUAPOKCUIBI U




conu xene3a(ll) u xeneza(lll), ux cocras, CBOMCTBA U TTOJTyYCHHE

3.7

XUMHUECKUI DKCIEPUMEHT: O3HAKOMJICHHE C O0pasllaMd METalIoB U
CIJIaBOB, WX (U3WYECKUMHU CBOMCTBAMHU; M3YyYCHHE pE3YJIbTAaTOB
KOPpPO3HH METAUIOB (BO3MOXKHO HCIIOJIb30BaHHE BHUICOMATEPHAJIOB),
0coOeHHOCTEeH B3aMMOACUCTBUS OKCHIA KaJIbLUS M HATPUA C BOJOM
(BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB); MCCICIOBAHUE CBOWCTB
XKECTKOM BOJBI; Mpollecca TOPEHHUs JKele3a B KUCIOopoAe (BO3MOXKHO
UCTIOJIb30BaHUE BUJICOMATEPUAIIOB); MPHU3HAKOB POTEKAHUS
KAueCTBEHHBIX PEAKIM HA MOHBI (MarHusl, KaIbIHs, aTIOMUHUS, IIUHKA,
xene3a(ll) u xenesa(lll), mequ(ll); HabmroaeHNE U OMKMICAaHUE TTPOIIECCOB
OKpAaITMBaHUs IJIAMCHH WOHAMHU HATPHSI, KIS M KaabIUs (BO3MOKHO
WCIIO0JIb30BaHUE BUICOMATEPHUAIIOB); UCCIIEIOBaHHE aM(DOTEPHBIX CBOMCTB
THIPOKCHAA  ATIOMHHHAS W THAPOKCHAAa  [UHKA;  PEUICHHE
IKCHEPUMEHTAIBHBIX 3a1ad 1Mo Teme «BaxkHelmme MeTaibl U HX

COCANHCHUA»

XHMHS U OKpYyKarouas cpena

4.1

HoBele mMarepmansl u TexHosormu. BemecrtBa W Marepuansl B
IIOBCEJTHEBHON JKM3HU 4YeloBeKa. XHMMHUSA M 310poBbe. be3omacHoe
UCIIOJIb30BaHNUE BELIECTB M XHWMHUYECKUMX peakuuid B ObiTy. IlepBas

IIOMOIIb ITPpHU XUMHYCECKUX OKOT'aX U OTPABJICHUAX

4.2

OCHOBBI  DKOJIOTMYECKOM TIPaMOTHOCTH. XHMHUYECKOE 3arps3HEHUE
okpyxatomein cpenpl II/IK. Posib XuMuM B pemieHUH SKOJIOTMYECKHX
npobaem. IlpupoaHble UCTOUHUKU YTIEBOAOPOIOB (Yroiib, MPHUPOIHBIN
ra3, He(Th), NPOAYKTHl HUX MepepabOTKH, HUX PpoOJIb B OBITY H

MMPOMBIINIJICHHOCTH

4.3

XHUMHUYECKUM OKCIICPUMCHT: HU3YYCHUC 06pa3u0B MaTcpHraIoB (CTGKJ’IO,

CIUIaBbl METAJUIOB, TIOJUMEPHbIE MaTEpPHAIIbI)




HHPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM

Konx npoBepsiemoro pe3yabTaTaM 6a30BOro ypOBHSI OCBOEHUS
TpeOoOBaHMS OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

1 [IpencraBnenue:

O I03HABAEMOCTH SIBJICHUM NPUPOIBI, NOHMMAHUE
00BEKTHBHON 3HAYMMOCTH OCHOB XUMUYECKON HAyKU
Kak 00JacTd  COBPEMEHHOI'O  €CTECTBO3HAHUS,
11 KOMIIOHEHTa O0OIel KyJbTypbl ¥ HIPAKTHUYECKON
JIESATEIIBHOCTH YEJIOBEKA B YCIIOBUSAX COBPEMEHHOIO
oOuiecTBa; MOHUMAaHUE MECTa XUMHMM CPEIU JIPYrHX

CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCETOJAX TIIO3HAHUSA, B TOM YHUCIIC
OKCIICPUMCHTAJIBHBIX W TCOPECTUUYCCKUX MECTOHaX
12 HCCIICAOBaHUA BCHICCTB MW H3YUCHUA XUMHYCCKUX
peaKuHﬁ; YMCHHUE HUCIOJB30BAaTb MOJCIHN  JIA

0OBSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax mnpodeccHOHATHHON  AESITENHLHOCTH,
CBSI3aHHBIX C  XUMHEH W COBPEMCHHBIMH
TEXHOJOTUSMH, OCHOBaHHBIMH Ha JOCTH)KEHHSX
XUMHYECKOH HAyKH, YTO ITO3BOJIUT OOYyYaroIInMCs
1.3 paccMaTpuBaTh XUMHIO Kak cdepy cBoeil Oynyieit
npoeCCHOHATBPHON  NIESTENTPHOCTH W ClHeNaTh
OCO3HAHHBI BBIOOP XUMHUU KaK MPOPHIBLHOTO
npeaMera TpH TMepexoje Ha YPOBEHb CPETHETO

o011ero oopa3oBaHus

Bianenue cucremMoil XMMUYECKUX 3HAHUW U YMEHUE
2 MPUMEHATh CUCTEMY XUMUYECKUX 3HAHHUM, KOTOpas

BKJIIOYAcCT:




2.1

BOKHCUIIMNE XUMUYCCKHE IOHATHSA: XUMHUYCCKUM
AJIEMEHT, aTOM, MOJIEKYJa, BEIECTBO, IPOCTOE U
CJIOKHOE BEIECTBO, OHOPOJHAS W HEOJIHOPOIHAS
CMECh, OTHOCHUTEJIbHBIC aTOMHAs M MOJICKYJIsipHas
MacChl, KOJHMYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MOJSIpHBIA ~ OO0BEM, OKCHA,  KHCIOTAa,
OCHOBaHHUE, COJIb (CpemHss), XMMHUYECKas PEaKIus,
pEaKIuy COCTUHEHUS, PEAKIIUU Pa3JI0KEHUS, pEaKuu
3aMeIIeHus, peakuuu OOMeHa, TeroBo dpdexT
peaKkiuu, HK30- U OHAOTEPMHUYECKHUE PEAKIIUH,
pacTBOp, MaccoBas JOJII XHMHYECKOro 3JIeMEHTa B
COCIMHEHUHW, MaccoBas JOJs W  TPOIEHTHAas
KOHIIEHTpPAIlUs BEIIECTBA B PAcTBOpE, SJIPO aTroMma,
DJIEKTPOHHBIA CJIOM aroma, aroMHas OpOWTab,
pamuyc aroma, BaJeHTHOCTb, CTENEHb OKHUCIICHUS,
XAMHAYECKast CBSI3b, AIEKTPOOTPHUIIATELHOCTD,
MOJIIpHAs M HETOJISApHAs KOBAJICHTHAs CBS3b, HOHHAS
CBsI3b, METAJUIMUECKas CBs3b, KpUCTATMYECKAast
peméTka  (aTOMHas, HWOHHAs,  MeTaJUTMYecKas,
MOJIEKYJISIpHAsl), MOH, KaTHOH, aHUOH, DJIEKTPOIHUT H
HERJIEKTPOJIUT, AJIEKTPOIUTHYECKAs AMCCOLMAIMS,
peaxiuu MOHHOTO oOmeHa, OKHCITUTEILHO-
BOCCTAHOBUTEJBbHBIE  PEAKIMH,  OKUCIUTEIb U
BOCCTAHOBUTEJb, OKHCJICHHE ¥ BOCCTAaHOBIICHHE,
AIIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, OOpaTHMbIE U
HeoOpaTUMble  pEeaKlUd, CKOPOCTh XUMHUYECKOM
peakuuu, katanuzarop, [IJIK, xoppo3us meramios,

CIIJIaBbI

2.2

OCHOBOITIOJIATraroIne 3aKOHBI XAMUU: 3aK0H
COXpaHEHHUsI MacChl, nepuoandeckuil 3akoH JI.M.
MeHnneneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH

ABoraapo

2.3

TCOpHUU XUMHU: ATOMHO-MOJICKYJISIpDHASA  TCOPH,

TEOPHS DIIEKTPOTUTHICCKON TUCCOIUAIIAN




BJ'IaI[eHI/Ie OCHOBAMHM XHMHMYECKOM I'PaMOTHOCTH,

BKJTIOYAOIIIEH

3.1

YMEHHE TMPaBWIBHO HCIOJb30BaTh HM3yYCHHBIC
BEIIECTBA W MAaTEePHAJIbl (B TOM YHCIIC MHHEPAIbHbBIE
yInoOpeHusi, MeTauIbl W  CIUIaBbl, MPOJIYKTHI
nepepadoTKu MPUPOIHBIX VCTOYHUKOB
YIIEBOOPOAOB (YTiisi, MPUPOAHOTO rasa, HedTu) B
OBITY, CEIBCKOM XO3SHCTBE, Ha IPOU3BOJICTBE H
MOHMMAaHUE 3HAYCHUs XUPOB, OCIKOB, YIJICBOJIOB
JUIS OpraHW3Ma 4YeJOBEKa; YMEHHUE MPOTHO3HPOBATH
BIIUSHUE BEIISCTB W XHMHUYECKUX IIPOIECCOB Ha

OpTraHu3M YCJIOBCKAa M OKPYKAKINYI IMIPUPOAHYIO

cpeny

3.2

YMCHHUEC HHTCIPHUPOBATH XHMMHUUYCCKHUE 3HAHHUA CO

SHAaHUSIMU JPYTUx y‘l€6HLIX npeaMETOB

3.3

HaJM4Me  omblTa  paboThl € pa3jIMYHBIMHU
UCTOYHHKAMU HHGOpMAIMHM O XUMHH (Hay4dHas U
Hay4YHO-TIOMYJISIpHAS JaUTEepaTypa, CJI0BapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIEHHWBATh HWH(OpMAIUIO O
BEILECTBAX, HX MPEBPAIICHUSIX U MPAKTHUYECKOM
MPUMEHEHUH ¥ YMEHHE HCIOJb30BaTh €€ A

peliCHuA y‘{e6HO-HO3HaBaTCJIBHBIX 3aJa4

Bianenne ocHOBaMM MOHATUHWHOIO ammapara |
CUMBOJIMYECKOTO S3bIKa XWMHUM JUISTI COCTABJICHMUS
dbopMynl HEOPraHMYECKUX BEIIECTB, ypaBHEHUI
XAMHYECKUX PEaKIHil; OCHOBAMHU XHUMHUYECKOMN

HoMeHkJIatypsl (IUPAC u TpuBHabHOi)

YMeHue oOBSCHATH CBSI3b IMOJIOKEHHS DJIEMEHTa B
[Tepnomuaeckoit CUCTEME c YHUCIIOBBIMH
XapaKTePUCTHKAMHU CTPOSHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj snpa, oOIIee YuCIo

BHGKTPOHOB), pacnpeacicHucM  3JICKTPOHOB 110




HHEPreTUUECKUM YPOBHSIM aTOMOB TEPBBIX TPEX

MEPUOJO0B, KA U KAJIbLIUS

IIpencraBieHre O MNEPUOIUYECKON 3aBUCUMOCTHU
CBOICTB XMMHYECKHX DJIEMEHTOB (paguyc aroma,

ANEKTPOOTPHUIIATEIIBHOCTD), TMPOCTBIX M  CIOKHBIX

6 BEIIIECTB oT ITOJI0KCHUS 3JICMEHTOB B
[lepuonnueckoii cucreme (B MajblX MEpUOAAX U
[JIABHBIX TMOATPYIINAax) U SJIEKTPOHHOTO CTPOCHHUS
aroma
7 YMeHnue kinaccupuuupoBarh:
7.1 XUMHUYECKHUE IIEMEHTBI
7.2 HEOpraHUYEeCKUe BElleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenessiTh:
" BAJICHTHOCTh M CTCICHb OKHCICHHUS XHUMHYECKUX
' AJIEMEHTOB, 3apsii HOHA
8.9 BHJI XUMHYECKOM CBA3M M THUIN KPUCTAJUIMYECKON
' CTPYKTYpPBI B COEIMHEHMSIX
8.3 XapakTep cpeAabl B BOAHBIX PACTBOpPAX BEIIECTB
' (KUCIIOT, OCHOBaHMIA)
8.4 OKHCIIMTEh U BOCCTAHOBUTEH
9 YMenue XapaKTEpU30BaTh ¢duznueckue "
XUMHUUYECKHE CBOMCTBA:
MPOCTBIX BEHIeCTB (KUCIOPOA, O030H, BOJOPOI,
91 rpaduT, amMas, KpeMHHH, a3oT, Gocdop, cepa, xiop,
' HAaTpUi, Kalaud, MarHui, KaJbLUUW, aJTtOMUHUM,
KEJe30)
CIOKHBIX BEMIECTB, B TOM UYHCIIE WX BOJHBIX
pacTBOpOB (Bona, aMMHAK,  XJIOPOBOJOPOJ,
9.2 CEPOBOJIOPO, OKCHJBI M THIPOKCHIBI METaJIOB |—

IHA rpynn, amomunus, menu (l), uunka, xenesa (Il

u ), oxkcuner yrnepona (Il u 1V), xpemuus (1V),




azora u dochopa (Il u V), ceper (IV u VI),
CepHUCTas1, CepHasi, a30THUCTasl, a30THas, GochopHas,

YroJjibHasA, KpEMHHUEBAA KHCJIIOTAa U UX COJ'II/I)

IIPOrHO3WpPOBATE M  XapPaKTECPHU30BaATh CBOIMCTBa

BCIICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA,

9.3 IIPUMEHEHHE BEIIECTB B 3aBUCUMOCTHU OT UX CBOWCTB,
BO3MOXHOCTb MPOTEKAHUS XUMHUYECKHIX
MPEBpAICHUI B Pa3JIMYHBIX YCIOBHUIX
10 YMeHHEe COCTaBISITh MOJIEKYJISIPHBIE W HOHHbBIE
YPaBHEHUs PEaKLIMii, B TOM YHCIIE:
10.1 peaxkiuii HFOHHOTo OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKITUI
WJLTIOCTPUPYIOIITHX XUMHYCCKHC CBOCTBa
10.3 M3YYEHHBIX KJaccoB (TPYII) HEOPraHUYEeCKHX
BEIIIECTB
s MOJATBEPKIAIONUX  TCHETHYECKYI0  B3aMMOCBS3b
- MEXy HUIMH
11 YMeHne BBIYUCIATh (IPOBOJUTH PACUETHI):
OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl
11.1 BEILIECTB, MACCOBYIO JIOII0 XUMHUUYECKOTO 3JIEMEHTA B
COCTUHEHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
M0 ypaBHEHUSM XUMHUYECKHX pPEaKIuid W HAXOJUTh
11.4 KOJIMYECTBO BEIIECTBA, 00BEM W MacCy peareHTOB
WJTH TIPOJTYKTOB PEaKINN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  ITO3HAHUS
(Habmonenue, U3MEpeHHE, HKCIIEPUMEHT,
121 MOJIEJIMPOBAaHUE) TpPU HU3YYEHUHU BEIIECTB U

XMMUYECKUX SBJICHUH; yMeHHe c(popMyTupoBaTh

poOJeMy U MPEUIOKUTD MTYTH €€ PeIreHUs




12.2

0e3onacHOil pabOThI ¢ XMMHYECKMMH BELIECTBAMH,
XUMUYECKON IIOCYJ101 U 1a00paTOpPHBIM

obopyioBaHuEM

12.3

npaBuiIaMy 0€30MacHOro OOpalleHus ¢ BELECTBAMU,
UCIIOJIb3YEMBIMHU B IIOBCEIHEBHOMU JKU3HH,
OpaBUJIaMU TOBEACHUS B LEIAX CcOEpeKeHus
3I0pPOBbSI M OKPYKAIOLIEW IPUPOJHOM Cpenbl;
[IOHMMaHWe Bpela (OMACHOCTH) BO3JACHCTBUSA Ha
JKUBBIC  OpPraHU3Mbl  OIPEACIEHHBIX  BEIIECTB,
CHocOOOB YMEHbBIIEHHSI M IPEJOTBpAILEHHs HX

BPEIHOTO BO3JICUCTBUS

13

Hanyuuame IMPAKTUYCCKHUX HABBLIKOB INNIAHUPOBAHUA U
OCYHICCTBJICHU CJICAYHOIIUX XUMHNYCCKHUX

SKCIICPUMCHTOB:

131

U3ydeHHe © OonucaHue (U3NYECKUX CBOWCTB
BEIIECTB; O3HAKOMJIEHHE C  (U3MYECKUMU U
XUMHUYECKUMHU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE IIPU3HAKN IIPOTEKaHUs

XAMHYECKHUX PEaKui

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

MOJIY4YCHHE KHUCIOpOoAa W HM3YUYCHHE CIro CBOfICTB;
MOJIYy4CHHEC BOAOpOJa U H3YUCHUC CTO CBOﬁCTB;
MOJIY4YCHHE YIJTICKHUCIIOITO Ta3a W HU3YUYCHUC €TI0
CBOﬁCTB; MOJIYYCHHUEC aMMHAKa W H3YUYCHUC CTo

CBOWCTB

13.4

IPUTOTOBJIEHHE  PAacTBOPOB €  ONpeAeIEHHON

MacCOBOM J10JIEH paCTBOPEHHOTO BEILIECTBA

135

NpUMEHEHHE MHIUKATOPOB (JIaKMyca, METUJIOpaHkKa
u (eHondranenHa) nansA ompeneNeHUs XapakTepa

Cpeabl B paCTBOpAX KUCIOT U 1Ienouei

13.6

HUCCIICAOBAHHUEC M OIIMCAHHUC CBOMCTB HCOPraHN4CCKUX
BCIICCTB Pa3IMYHbIX KJIaCCOB, HN3y4YCHHC

B3alMOJCHCTBHS KHUCIIOT C MCTallllaMH, OKCHIAaMHU




METAUIOB, PacTBOPUMBIMH M HEPACTBOPHUMBIMU
OCHOBaHUSIMHU, COJISIMU; IIOJyYEHHE HEPACTBOPUMBIX
OCHOBaHUI; BHITECHEHUE OJHOIO METalla JPYTUM U3
pacTBOpa COJIM; UCCIEI0BAHUE aM(OTEPHBIX CBONCTB

THAPOKCHUI0B AJIFOMUHUS U IIHHKA

13.7

pelIeHHe HSKCIEPUMEHTAIbHBIX 3aJa4 IO TeMaM:
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTUHEHHI;
«DNEKTPOJUTHYECKAs AUCconManusiy; «BaxHeiue
HEMETaJJIbl M HX COeOMHEHUS»; «BakHeiime

MCTaJIbl U UX COCOANHCHUA»

13.8

XUMHUYECKHE OKCIIEPUMEHTHI, HWLIFOCTPUPYIOIINE
MPU3HAKK TIPOTCKAHWS PEaKIUii MOHHOTO OOMeEHa;
Ka4eCTBEHHBIC PEaKIMM Ha IMPUCYTCTBYIOIIME B
BOJIHBIX PAaCTBOpaX MOHBIL: XJIOPUI-, OPOMU-, HOTU-
, cynedar-, docdar-, kapOOHAT-, CHUIMKAT-aHUOHBI,
THJIPOKCHJI-MOHBI, KATHOHBI aMMOHHUS, MarHusi,
KaJIbIIMs, aIIOMUHUSA, kene3a (2+) u xenesa (3+),

Meau (2+), uMHKa

14

VYMmeHnue:

141

MPEJICTaBIIATh PE3YJbTaThl AKCIEPUMEHTa B (opme
BBIBOJIOB, JIOKa3aTeJIbCTB, TpaQuUKOB U TaOIUI U

BBIABJIATH OMIIMPUYCCKUEC 3aKOHOMCPHOCTHU

14.2

YCTaHABJIUBATh CBSI3U MEXKY peaibHO
HAOMIOMaeEMBIMM ~ XMMHYECKMMH  SBJICHHAMH U
MpoUEecCcaMH, MPOUCXOASIIMMH B  MAaKpo- H
MUKpPOMHpE, OOBSCHATh MTPUYUHBI MHOT000pa3us

BC€IICCTB




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIeMEHT COJAEPKAHMS

1

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

11

YucTele BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

ATOMEBI 1 MOJICKYJIBL. Xumuaeckue dj1eMeHTBI. CHMBOJIBI XUMHUYECKHX

9JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

13

Xumnueckas Gpopmyna. BaJeHTHOCTh aTOMOB XUMHYECKUX HIIEMEHTOB.

CreneHb OKHCICHUS

14

3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHuTeNnbLHAsA aTOMHAsI Macca.
OTtHOCHUTEILHAS MOJICKYJISIpHad Macca. MaccoBast 1011 XUMHYECKOI'O

JJICMCHTA B COCANHCHHNHN

1.5

KomnyectBo BemectBa. Monb. MossipHas macca. MonspHbI 00bEM
razoB. B3anMocCBs3b KOJIMUECTBA, MACChl U YHUCIIA CTPYKTYPHBIX €IMHHMI]

BCIICCTBA

1.6

®dusnueckue U XUMHUUYECKHE SIBJIICHHS. XUMHUYECKas peakuus U e€
OpU3HAKW. 3aKOH COXpPaHEHUs Macchl BellecTB. XHMHUYECKHE

ypaBHEHUS

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepI/IOJ_'[I/ILIeCKaH CUCTEMA XUMHUYCCKHX

sanemenToB J.. Menpaeneea. CTpoeHHne aToOMOB

2.1

[Tepuognuecknit  3akoH. llepmommueckas cUCTEMa XMUMHYECKHX
anemenToB J[.M. MenneneeBa. Ilepuonsl u rpynnel. dusndeckui

CMBICJT ITOPAAKOBOI0 HOMEpa, HOMEPOB NCPUOJa U I'PYIIILI DJICMCHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX siaep. M30Tombl. DIEKTPOHBI.
CtpoeHune HJIEKTPOHHBIX O0O0JIOYEK aTOMOB TEPBBIX 20 XMMHUYECKHX

aneMeHToB llepnonnueckon cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMICTB XHMHUYECKUX DJIEMEHTOB
NepBbIX TPEX MEpPUOJOB, Kaius, Kalblus (paauyca aTOMOB,
JJIEKTPOOTPULATEIIBHOCTA,  METANIMYECKUX U HEMETAJUIMYECKUX

CBOf/iCTB) n ux COG)II/IHeHI/Iﬁ B COOTBCTCTBUU C ITOJTOKCHUEM DJICMCHTOB




B HepHOI[quCKOfI CUCTEME U CTPOCHUEM HUX ATOMOB

CTpOGHI/Ie BE€IICCTBA

3.1

Xumuyeckasi cBa3b. KoBaneHTHas (moJsipHasi M HEMOJSPHAsi) CBS3b.
DNIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. MOHHas CBS3b.

Merammdyeckas CBI3b

3.2

Tumnbl KpUCTANINYECKUX PELIETOK (aTOMHasl, MOHHAs, METAJIIMYECKast),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U

BuUaa XHUMHYECKOU CBI3U

Baxueiinine NpeaACTaBUTCIM HCOPIraHUYCCKHUX BCHICCTB. Hewmeranne! u

HnX COCIUHCHUA. MerTamiel 1 uX COCIUHCHUA

4.1

Knaccupukamuss ¥ HOMEHKIATypa HEOPTaHWYECKUX COCIUHEHHIA:
OKCHJIOB (COJIcOOpa3yroliue: OCHOBHBIC, KUCIOTHBIC, aM(OTEPHbIC) U
HecoJIeoOpa3yroiue; OCHOBaHUM  (MIETOYM W HEPaCTBOPHUMBIC
OCHOBAHHS); KHUCIOT (KUCIOPOJCOJEpkKAIUe H OCCKHCIOPOIHbIC,

OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEN (CPEJHUX U KUCIIBIX )

4.2

PuU3NYECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIIOB:
BOJIOpOJIa, XJIOpa, KHUCIOpOAa, cepbl, a3zoTa, (ocdopa, yriaepona,

KPEMHHUS

4.3

Pu3nyecKue M XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB:
JUTHS, HATPUs, Kallds, MAarHus W KaJbLUsA, AJIIOMHUHUA, KeJesa.

DNEKTPOXUMHUYECKHUH P HAIPSHKEHUH METaIJIOB

4.4

®u3nyeckue M XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHUN

HEMCTAJJIOB: XJIOPpOBOAOPOAA, CEPOBOAOPOAA, aMMHUAKaA

4.5

®uznyeckue 1 XUMUYECKHE CBOIICTBA OKCUA0B HeMeTaioB: cepsl (1V,
V1), azota(ll, 1V, V), dochopa(lll, V), yrnepona(ll, 1V), xpemuus(1V).

HonyquHe OKCHJ0B HEMCTAJJIOB

4.6

Xumudeckue cBoiicTBa OkcuaoB: MeTamwioB IA-IIIA rpynm, 1wHKa,

memu( 1) u xenesa(ll, 111). [TonmyueHre OKCHIOB METAIIIIOB

4.7

XUMHUYECKUE CBOWCTBA OCHOBAHUN M aM(OTEPHBIX T'MJIPOKCHIOB (Ha
npuMepe TUAPOKCUIOB aIIOMHUHHS, XKeie3a, IuHKa). [lomydeHnue

OCHOBaHUU M aM()OTEPHBIX THIPOKCHIOB

4.8

O6H_[I/IC XUMHWYCCKUEC CBOMCTBa KHCJIOT: XJIOpOBO,I[OpOI[HOI‘;I,




CEpPOBOJIOPOJHOM,  CEPHUCTOHM, CcepHOHM, a30THOH, (ochopHOI,
KPEMHHEBOM, YTOJIBHOM. Oco0blie XUMHUYECKHUE CBOMCTBA

KOHIIEHTPUPOBAHHOW CEpPHOM U a30THOM KHUCIOT. [lomydeHune kucior

4.9

OO0mre XUMHYECKUE CBOMCTBA cpenHuX cosel. [lomyuenue coei

4.10

[Tomyuenue, cobupaHue, pacrno3HaBaHHE BOAOPOJA, KHCIOPOAA,

aMMHaKa, YIJICKHCIIOro Ta3a B 1abopaTopun

411

Ilonyyenue ammuaka, CEpHOM M a30THOM KHUCJIOT B IIPOMBILIUICHHOCTH.

OO0m1ue cnocoObI MOTYyYEHUS METAJIIIOB

412

I'eneTnyeckas cBs3b MEKAY KiIaCCaMU HECOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKHE p€aKnuu

5.1

Knaccudukanus XUMHUECKUX PeaKIHid M0 Pa3TUYHbIM MpPU3HAKAM: 110
YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY
a¢dexTy, N0 UZMEHEHHIO CTENEeHEeW OKUCICHHUS XUMHUYECKHX

9JICMCHTOB

5.2

TermnoBoit  3¢p¢dekT XUMHUECKOW  peakuud, TEPMOXUMHUYECKHUE
YPaBHEHHA. DK30- M JHAOTEPMHUUYECKUE peakuuu. TepMoxumuyeckue

ypaBHEHUS

5.3

OKHCIUTEIFHOBOCCTAHOBUTEIIBHBIC pCaKkuunu. Oxucnurenu n
BOCCTaAaHOBHUTCIIN. Hpoueccm OKHCJICHHUA u BOCCTaHOBJICHHA.

DNEeKTPOHHBIN OanaHCc OKUCIUTEILHOBOCCTAHOBUTEILHON peaKuu

5.4

Teopust 3IEKTPOIUTHYECKON aucconuanuu. KaTHOHBI, aHUOHBI.
DNEeKTPONMUTHl U HEIEKTPOIUTHl. CUIIbHBIE U CJa0ble JIEKTPOJIUTHI.

CrencHb JUCCOorManmn

5.5

Peaknuu mOHHOTO oOmeHa. YcimoBus IMPOTCKAHU A peaKHI/Iﬁ HOHHOTO

oOMeHa, MOJIHbIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS PEaKIIHii

XHUMHS ¥ OKpYXkarolas cpeia

6.1

BemectBa u wmarepuanbl B TMOBCEJHEBHOM JKU3HU  YEJIOBEKA.
be3zomacHoe wucnonp30BaHWE BELIECTB M XUMHYECKHX pEaKUUld B
nabopatopun u ObiTy. IlepBas momomrs NMpu XUMHUYECKHUX OXKOTax U

OTpPaBJICHUAX

6.2

XHUMHUYECKOE 3arpsi3HCHHUC Opr)KaIOIJ_ICﬁ Cpcabl (KI/ICJ'IOTHBIC JOXKIH,

3arpsi3HEHWE  TIOYBBI, BO3JlyXa ©  BOJOEMOB), CIOCOOBI  €ro




npenorBpauieHus [IpeaenvHas momycTuMasi KOHIICHTpAIUsl BEIIECTB
(ITAK). Posnb XxuMuM B PELICHUH 3KOJIOTHYECKUX MpoOieM. YcuiaeHue

napHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOs

[Ipumenenue cepbl, a3ota, (ocdopa, yriepona, KpeMHHS U HX
COCIMHEHUN B OBITY, MEAWIIMHE, NPOMBIIUICHHOCTH W CEIIbCKOM

xo3siictBe. [IpuMmeHeHne MeTalJIOB W CIUIaBOB  (CTajb, 4YYTYH,

03 JIOPATIOMUHMIA, OpOH3a) B OBITY M MPOMBIIIICHHOCTH X COCTUHEHHM.
[TonsiTie 0 KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3alUThl UX OT
KOppO3HHU
[TpuposHbIE WMCTOYHUKH YTICBOJIOPOAOB (Yrojib, MNPUPOIHBIA Ta3,
6.4 He(Th), MPOAYKTHl HMX MepepadoTku (OeH3WH), UX POJb B OBITY U
MIPOMBIIIIIICHHOCTH
[lepBoHavanbHbIe TOHATHSA OO0 OPraHWYECKUX BEIIECTBAX KaK O
65 COCIMHEHUSAX yriepojna (MeTaH, JTaH, OJTWJIEH, AaleTHICH, JTaHOI,
' TJIMIEPUH, YKCycHas kuciota). [loHsTHe O OHOJOTMYECKH BaXKHBIX
BEIIIECTBAX: KUPax, OeJKax, yriieBoJax — U UX POJIH B )KU3HU YeJIOBEKa
7 Pacuérer:
7.1 1o ¢opMyaaM XMMUYECKHX COEAMHEHHH
7.2 Macchl (MaccoBOi) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPAaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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