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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIXx B @I'OC 00O, a Takxke Ha OCHOBE (eaepaibHON paboueit
MPOrpaMMbl BOCIUTAHUS M C y4YETOM KOHIICTIIIMM IPENOJaBaHUsA YIECOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauni.

[Iporpamma no xumum 1aéT MpeACTaBICHHE O LENAX, OOIel CTpaTeruu
oOydYeHHsI, BOCIIUTAHUS W PA3BUTHUA OOYYAIOUIUXCS CPEICTBAMH YYCOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYpUpOBaHHE TIO
paszmenaM W TeMaM TPOrpaMMbl MO XHMHUH, OTPEICTAeT KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyeMYIO
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYarOIIUXCsl, ONpeNeNsieT BO3MOXKHOCTH TpEeAMeTa IS
peanuzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHON
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yJbTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Yy4YCHHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBLHON JCATCIBHOCTH OOYYarOIIErocs IO
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHME XUMUU CIY>KUT OCHOBOW [JIsi (hOPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ero NpeJCTaBIeHNl 0 MaTEPUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpMHUpPYEMbIE XUMHEN MpPe/ICTaBIEHUsI O B3aMMOIIPEBPALICHUIX
SHEPrUu U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, HHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HMX CaMOCTOSITEJIbHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI M YEJOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJg B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbIie HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorH4ecKu
aJanTHPOBAHHBIM OTpa)keHneM 0a30BOM HAYKH XMMHH HA OMPEICTEHHOM dTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuto. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUA O XHMHUYECKOM JJIEMEHTE U BEHIECTBE U CHUCTEMbI TOHSATUHA O
xumuyecko peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHBI II0
MPUHIIMITY TOCIEA0BATEILHOTO PAa3BUTHUSI 3HAHUW Ha OCHOBE TEOPETHUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axkona J[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YYEHHS O CTPOSCHUU aTOMa U XUMHYECKOU CBSI3H;

— TpeAcTaBiICHUN 00 dIEKTPOJMTHUYECKON JUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEIOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYyrOMY, BBIMOJHIS (PYHKIMU  OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHHS U TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTaBICHUSA O XUMHYECKOW COCTABIISAIONICH HAayYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOU MPUPO/IbI, ICHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C TPUBJICUCHUEM
3HAHMM W3 paHee M3YyUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKaroMHUi MUDP»,
«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUUM XUMUU TNPOUCXOTUT (HOPMUPOBAHHE 3HAHUIA OCHOB
XUMHYECKOM  HAyKM Kak  00JlaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BaXKHEHIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, SA3blKa HayKd, B MPUOOIICHUH K HAYyYHBIM METOJaM IMO3HAHUS TPH
M3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUNW W HX NPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENIbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOTO
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydyeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAUEHUE MPUOOPENIN TaKUE LEIH, KaK:

— (GOopMHpPOBAaHUE HWHTEIUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MIPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
OOy4JarommXcs K CaMOCTOSITEIbHON TMO3HABATEIBHON NESITEIbHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHIA, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOy4JaromMMHCS  OMBbITa  PAa3HOOOPA3HOW  NEATETLHOCTH, TO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE ISl PA3JIUYHBIX BUAOB JIESITEIBHOCTH;

— (¢dopmupoBaHue 00IIeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOMU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKpPYXAaIOILEro MUPA, UCMOJIb3Ysl 3HAHUS M OMbIT, MOJYYEHHbIE MPU U3YYECHUH
XUMHH, TPUMEHATh MX NPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUMXCS TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN /i1 BBIPAOOTKH SKOJOTUYECKU
1[eJeCO00pa3HOro MOBEACHUS B OBITY W TPYJOBOM AESATENIBHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IIPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYyYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTM K OCO3HaHHOMY BbIOOpY Tpoduiss W  HANpaBICHHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHHM Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kilacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [IoHsATHE 0 MeTOax MO3HAHUA B XUMHUU. UUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cOcCTaBa BemiecTB. OTHOCUTENIbHAs aTOMHAas Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IWHMI] BeUlecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nNYecKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKUE YpaBHEHMUSI.
Knaccuduxanuys XuMHUECKUX peakivil (COeAMHEHUS, Pa3JIOKEHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYIO0MU, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMamu oOpalleHus ¢ J1abopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HUE U
onucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3nueckux (IMIaBieHue BOCKa, TassHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIIEHHUE W KOHJEHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeEJNa C KHUCJIOTOM)
ABJICHUN, HAONMIOJEHWE M OINHCAHUE TNPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX
peakiuil (pa3noxkeHue caxapa, B3auMOACHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM
Oapus, pasznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICHCTBUE
xene3a ¢ pactBopoM cosr meau (1), m3yueHue cnoco0oB pa3iesieHust CMECei: ¢
NOMOIIBI0O  MarHuTa,  (WIBTPOBAHWE,  BBIMAPUBAHME,  JUCTHILISALIUA,
xpomatorpadus, MPOBEICHUE OYHCTKHA IOBAapEHHOW COJNM, HaOII0JIeHue U
ONMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxxmeHnue kucimopoga B Mpupoje, Ppu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYCHHsI KHUCJIOpoJa B Ja0OpaTOpMU W MTPOMBINUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoe. O30H — alioTponHas MOAUGUKAIIHIS KACIOPOIa.

TemmoBoit AhPexT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJAOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUue
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bomopoaa B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesb. PacTBOpSL
HacpllienHble 1 HEHACHIIEHHBIE PACTBOPBI. PAaCTBOPMMOCTH BEIIECTB B BOJE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpOB B MNpUpOAE M B KU3HU 4enoBeka. Kpyrosopor
BOJIBI B PUPOJIE. 3arpA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus Heoprannueckux coenunenuit. Oxcunpl. Kiaccudukanus
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM(pOTepHbIC) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckrue W XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHWN: HIENOYM M HEPACTBOPUMBbIE
ocHOoBaHUA. HomeHknarypa ocHOoBaHUM. DU3NUYECKHE U XUMUYECKUE CBOWCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamioB H. H. bBekerosa.
ITony4yenue Kucior.

Conmu. Homenkiatypa coneil. @uU3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'enetnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COJAECpKaHUsA KHUCIOpojJa B  BO3IYyXe,
noJIydeHue, coOupaHue, paclio3HaBaHWE M HW3Y4YEHHWE CBOWMCTB KHCIIOpOJA,
HAOIOJICHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HUKHOBEHUS U TMPEKpallleHUs] TOpeHHusl (MOo)Kapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHME UWX CBOKMCTB, TMOJy4YeHUE, CcoOUpaHue,
pacno3HaBaHWE M HM3YYEHHE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOICHCTBUE
Bogopoaa ¢ okcuaom meau (II) (Bo3M0KHO MCIIONB30BAHUE BUAEOMATEPUAIIOB),
HaO/toleHne  00paslloB  BEHIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM JOJIEM pacTBOPEHHOIO
BEILECTBA, B3aMMOJICMCTBME BOJAbI C METAJUIAaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEHIECTB pPa3UYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKM WHAMKATOPOB B pPacTBOpax KHUCIOT U IIEJI0Yel, HW3y4YeHUe
B3aumMojieicTBusi okcuna Meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C
METaJUlaMH, peaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajlla JpyTMM M3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 MO0 TeMe «BaxHellne Kiacchl HEOPraHWYECKUX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
sjemenToB JI. . MenneneeBa. CtpoeHne atoMmoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHaTHne o
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U MIEJIOYHO3EMENbHBIE METAJUIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknit 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTrkomepuoanas W JUIMHHONEPUOAHAS (HOPMBI
[Tepuonuueckoit cuctembl xumuueckux odiemeHToB J[. WM. Mennaeneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crtpoenne artomoB. CocTaB aTtOMHBIX sAaep. WM30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIEKTPOHHBIX 000JI09YeK aTOMOB MEPBHIX 20 XUMUYECKHX DJIEMEHTOB



ITepuonnueckon cuctemsl JI. M. Menaeneesa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNHIaM U IEPUOTAM.
3nauenue llepuonnueckoro 3axkoHa U llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. . 1. Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAas) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tponieccrl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiit IKCnepumenm:

u3ydeHrne 0oOpas3IoB BEIIECTB METANIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUJAPOKCHIA IIMHKA C PAaCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIUN
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNnpeIMETHBIX CBSI3€H MpU M3YYEHUH XUMHHU B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: HaydHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHaldW3, CHHTE3, KiIaccuduKaius, MepUOIUIHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTB, MOJIEKYJA, DJICKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIIeCTBa, ra3, (pu3nyecKkue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAsl peaKUus

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3ieMeHTOB B lleproamdeckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THUIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHUX  BEIICCTB.
XHUMUYECKME CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCITMHEHNM, TEHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XUMUYECKUX peakuid MO pa3IMYHbIM MOpHU3HaKaM (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY (D deKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKHUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpaTUMBIX  XMUMHUYECKMX peakuusx. lIoHsTHE O TOMOTeHHBIX H



reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DAKTOpBI, BIHSIONIME HA CKOPOCTh XUMHUYECKOW PEAKLIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHbHO-BOCCTAHOBUTENIbHBIC  PEAKIIMM, DJICKTPOHHBIM OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBIe€HHE  ypaBHEHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTHL U
HE3JICKTPOJIUTHI. KaTMoHBI, aHWMOHBL. MeXaHW3M [UCCOLUMAIMU BEIIECTB C
pPa3IMYHBIMU BUJAMHU XMMHYECKOU CBs3U. Ctenens auccouranuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpaIll€HHbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBAaHUW W COJIEH B CBETE MPEACTABICHUN 00 SIEKTPOTUTHYECCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTayioB (rpadura U aimMasa), CJIOXKHBIX BEIIECTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, Ipolecca AUCCOLUAIMU KHUCIOT,
niesiouei u cojiei (BO3MOXKHO UCTIONb30BAHKE BUIEO MAaTEPUAJIOB), TPOBEICHHE
OTIBITOB, WIUTIOCTPUPYIOMINX MPU3HAKK MPOTEKaHUSI PEAKIMi MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHue
HEOPraHUYECKUX BEIIECTB C ITOMOINIbIO KAUYECTBEHHBIX pPEAKLHMl Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl 4 MX COeIMHEHUS

OO6mrast xapakTepucThkKa TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJjopa
(B3auMozeiicTBUE C METaUIlaMU, HEMETa/IaMH, HIeJIo4YaMH). XJIOPOBOAOPOI.
CongHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJydyeHUue, npuMmeHenue. Jlelicteue
XJIOpa W XJIOPOBOAOPOJA HA OpraHu3M 4eJIOBeKa. BaxkHeilline XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapaktepuctuka d1eMeHTOB  VIA-rpymmbel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJA M  cepbl. AJUIOTPOIHbIC
MOAU(PUKAIINUA KUCIOPOJIa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOpOI,
cTpoeHue, ¢GU3MYECKHe MW XUMHYeCKHe cBoicTBa. OKCHUIBI CEephl  Kak
MPEICTaBUTEN KHUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl Kjacca KHCIOT U
cneruduyeckne). XUMUIECKUE PEaKIINH, JeKallie B OCHOBE MPOMBIIIICHHOTO
crioco0a mosy4yeHus: cepHoil kucinothl. [IpumeHenue cepHoil kuciotel. Conu
CePHOM KHCIOTHI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COCNVMHEHH B NpUpoAe. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEabl
COEIMHEHUSAMM Cepbl (KUCIOTHBIE TOXIH, 3arpSA3HEHHUE BO3/lyXa U BOJOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

OO6uias xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKUCIEHUA. A30T, pacrnpoCTpaHECHUE B



npupojie, GU3ndecKre U XMMUYeCcKre cBoicTtBa. KpyroBopoT a3oTa B MpUpoje.
AMMHak, ero Gpu3nueckue U XUMUYECKUE CBONCTBA, MOJyYeHUE U MPUMEHEHHUE.
Conu amMmoHUs, HX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIIOTa, €€ IMOIy4YEeHHUe,
¢usznueckre U XUMHUYECKHME CBOWcTBa (0OlIMe Kak MNpeacTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB M COJIeH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AyXa, MOUYBbI
u BosoémoB). Docdop, amnorpornusie Mmogudukanuu Gocdopa, huznyeckue u
xumuyeckue cBouctBa. Oxcun dochopa (V) u  docdhopHas Kuciora,
¢usznueckre 1 XUMHYECKHE CBOICTBA, noydyeHue. McnonbzoBanue GocdaTtoB B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka ds1eMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIEHUS. YTJIEepOa, aNIOTPOIHbIE
MoauUKaAIMK, PacHpOCTpaHEHHE B TpUpoJe, (DHU3NUYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoge. OKcuabl yriiepona,
uX (U3MYECKUE M XUMHYECKHUE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOIEMBbI, CBSI3aHHbBIE C OKCHIOM
yraepona (IV), rumoreza rioOaJibHOTO TOTEIUICHHS KIUMaTa, MapHUKOBBIN
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMUECKHME M XHUMHUYECKHE
CBOMCTBa, IMOJy4YeHHEe U NpuMeHeHue. KauecTBeHHass peakuust Ha KapOoHaT-
noHbl. Mcrnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, alleTWICH, 3TaHOJI, TJIULEPUH,
yKCycHast kuciora). llpupoaHple HCTOYHMKH  YIJIEBOJOPOAOB  (YroJib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJb B OBITY
U npombinieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAX: KUpaX,
Oenikax, yrieBoJax — M UX POJIM B KM3HU 4esoBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢wusnueckue M XHUMHUYCCKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHuss kpemHus B mpupoxae. OOmue mpencraBieHusi o0
okcuae kpemHus (IV) u xpemHueBoi kucnore. CUIIMKaThl, ©X UCIOJIb30BaHHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHeine cTpouTenbHbIe MaTepHalibl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobdiembl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBEICHNE KAaYeCTBEHHBIX PEAKIIUN HA XJIOPUJI-MOHBI U HAOIIOACHHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue (pu3ndecKkne U XuMHUYECKUe
CBOMCTBAa TaJOT€HOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), O3HAKOMJICHHE C oOOpa3laMu XJIOPUIO0B (TaJOTeHUIOB),
O3HAaKOMJICHHME C o0pa3umamMu cepbl M €€ COECIUHEHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUaNoB), HAOIIOEHNE TMpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XAMHYECKUX  CBOMCTB  pa30aBIEHHON CEpHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiud Ha CcyabpaT-uoH W HAOMIOICHWE TMpU3HAKA €&
MPOTEKaHMs, 03HAKOMIJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa U ux
COeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHUJEOMATEpHUAIOB), oOpa3laMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MMOJydeHUe, COOMpaHue, pacrio3HaBaHuEe U
M3yYCHHUE CBOMCTB aMMHaKa, IMPOBEJCHHE KauyeCTBEHHBIX peaKIuid Ha HOH



ammoHust u  (QocdaT-uOH W  U3yYEHHUE TNPU3ZHAKOB UX TMPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAIOB), H3YYEHHUE MOJACICH KPUCTAIITUYECKUX
peméTok anMmaza, Trpaduta, QyIepeHa, O3HAKOMJIEHHE C MPOIECcCOM
aZcopOIMKM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W M3yYCHUE CBOMCTB
YIIEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl M M3YYECHUE TMPU3HAKOB HX MPOTECKAHUS, O3HAKOMIIEHUE C
NPOAYKIMEN CUIMKATHOM HPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelre HeEMeTaUIbl U UX COETUHEHHUSY .

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NOJI0KeHUA B [lepronueckon cucteMe XUMUYECKUX AJIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHEe METaJIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpsoKEHU MeTamioB. Du3MYecKue M XUMHUYECKHE CBOMCTBA METAILIOB.
OO6mue crocoObl TONy4YeHUs MeTaioB. [loHSATHE O KOPpPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: TosiokeHUWe B Ilepuoguueckoid  cucTeMe
XUMHYeCKuX 31eMeHTOB /. 1. MeHnneneeBa, CTpOEHHE UX aTOMOB, HAX0XKICHUE
B npupojge. dusznueckne M XUMHUYECKHE CBOMCTBA (HA MPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IenoYHbIX
METaIJIOB U UX COCIUHECHU.

[[lemouyHO3eMENBHBIE METadbl MarHud H KaJIbLMKA: TIOJO0XXEHHE B
[lepuoguueckoit cucreme xumuueckux osnemeHtoB J[. M. Mennaeneesa,
CTPOCHHE HX aTOMOB, HaxoXJeHue B mnpupoae. Ouznyeckne U XUMHYECKHUE
CBOWCTBA MarHusg W Kalbliud. BakHeiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHui: monokeHue B Ileproanyeckol cuUcTeME XUMHYECKUX
sanementoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B Ileppoanyeckor CUCTEME XUMUUYECKUX AJIEMEHTOB
. 1. MenpaeneeBa, CTpOEHHE aTOMA, HaXOXKJAECHUE B npupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xeneza (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oOOpasllaMHd METAJIOB M CILIAaBOB, UX (HU3UYCCKUMHU
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH]IA
KaJbIlds M HaTpUs C BOJIOM (BO3MOKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IIPOIECCAa TOPEHUS JKEJIE3a B KUCIOPOE
(BO3MOHO HCIOJIb30BaHWE BHJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEIe3a
(IT) m xeneza (III), memu (II), HaOmomeHWe W OMUCAHUE MPOLECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMM HATpUs, Kalusd W KaJlblus (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPUANIOB), HCClIeOoBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AIIOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmue MeTalIbl U X COEIUHECHUS).

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuansl B IOBCEIHEBHOM JKU3HM 4YellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMonis npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKaoIel cpepl (mpeaenbHas JOMyCcTUuMas
KoHIIeHTpamusi  BemlecTB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMexXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUHbBIX
NOHATHI, TaK W TOHSATUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, MNepPUOAUYHOCTh, HAOIIOJEHNE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsl]l, MPOBOJHHKH,
NOJYIPOBOAHUKH, IUDJIEKTPUKH, (DOTOIJIEMEHT, BEHIECTBO, TENO, OO0BEM,
arperaTHoO€  COCTOSIHME  BEIlleCTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (QU3MUECKUe BEJIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuntes, Apixanue, 6uocdepa, sKocucTeMa, MUHEpaIbHbIC
yII0OpeHUsl, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pECYPCHI.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIILHOM  JIEATETLHOCTH B COOTBETCTBUU C  TPaJAUIIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKalOT TOTOBHOCTh  OOYy4YaroIIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMpeHue OnbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEAUI0, MOHUMAaHUs 3HAYCHUS XUMUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHopMalMer O TEPEeaOBBIX JOCTIKECHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, y4yeOHOMCCIE0BATeIbCKOM, TBOPYECKOW M APYTHUX
BUJAX JIEATEIbHOCTH, TOTOBHOCTU K Pa3HO00pa3HON COBMECTHOM JeATEIHLHOCTH
IIPU BBIMOJIHEHUU YU€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATENIbHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE NOBEIEHUE M IOCTYNKU CBOUX
TOBapHUIIEH C MO3ULIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKU U COCTABJISIOIIHE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHUBBI, HAIPABJICHHbIE HA MOJyY€HUE HOBBIX 3HAHUU
M0 XWMHH, HEOOXOIWMbIe mJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIICKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHOM  JINTEPATypoi, JIOCTyNHBIMHU  TEXHHUYECKUMH  CpPEACTBAMHU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  UCCIEAOBATEIbCKOU
TESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 0OYYCHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH 3>KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHUsi), HEOOXOJAMMOCTH COOJIIOJCHUsI TMpaBwil  O€30MAaCHOCTU  MPH
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUEe K TPYAY U pe3ysibTaTaM TPYAOBOU JAEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHMCHCHHS MPEIMETHBIX 3HAHHWK 10 XUMHH, OCO3HAHHBIH BHIOOD
WHJVMBUAYabHOW  TPACKTOPUM TPOAOJDKEHHS O00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, ycCHemHon TpoPeCCUOHANBHOW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOIMMBIX YMEHHH, TOTOBHOCTHh QJallTHPOBATHCA B MPO(ECCHOHATBHOM
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro obpasa »KW3HHM, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, ITOTy4acMbIC TIPU U3YYCHUU XUMUH, JUIS
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW MPUPOTHON cpeou, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, KOJOTHYECKOT'O MBIIIICHHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIJIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIIMI, TUIMOTEe3a, (akKT, CHCTeMa, NPOIECC, SKCIEPUMEHT U ApYyroe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 HOTUX NpPeaMeToB  (HOPMHPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAIbHBIC
yueOHbIe JeHcTBUs (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PETyJISITUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU EeATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TIPH OCBOCHHH
3HAHHWI: PACKPBIBATH CMBICT XUMHUECKUX TOHITHH (BBIIEISATh UX XapaKTepPHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUM, BRIOMPATh OCHOBAHUS
U KPUTEpUH [JIs KIACCH(MUKAIMK XUMHYECKHMX BEIIECTB M XUMHUYECKUX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TMPUMEHATh B TMPOIECCE IMO3HAHWS TMOHATHS (MIPEAMETHBIC U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh MIUPOKO TPHUMEHIEMBIE B XUMHUU MOJCITbHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (opmyia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH YIeOHO-TIO3HABATEITHHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTAaBICHUN  BBISABIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIC CBSI3M W MNPOTHUBOpPEUUS] B
M3y4aeMbIX MpoIieccax U sIBICHUSX.

ba3oBble ncciaenoBaresibCcKue 1eiicTBUS:

yMEHHE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Jig (HhOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHrne OMbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI0/IaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeTaHHOU padore.

Pab6ora ¢ undgopmanmeii:

yMeHUE BBIOMpATh, aHATU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAY4YHO-TIOMYJISIpHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CIipaBOYHBIC ToOCOOHUs, pecypchl MHTepHeTa), KPUTUYECKH OIICHUBATH
POTUBOPECUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI PU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3aJ1au ONPEACIEHHOTO TUTIA, MPUOOPETEHUE OIbITa
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJIB30BaHUS PA3JIMUHBIX TMOHMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY HpeaCTaBICHUS
uHGOpMAIMK ¥ WUTIOCTPUPOBATH pEIIaeMble 3a7aud HECIOKHBIMH CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE UCIOJIb30BaTh MW aHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH MIPUPOIHON CPEBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaThb BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) MO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHBIE PpE3yJIbTaThl I[03HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MpPE3CHTALMIO
pEe3yJbTAaTOB BBIMOJIHEHUS XHUMHUYECKOTO 3KCIEepUMeHTa (J1abopaTOpHOro
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIETIOBAHUIO CBOWCTB BEIECTB, YIE€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENbHOCTH TMPU  PELICHHUH
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHUCTBHI, ONpEAEICHUE KPUTEPUEB IO OIEHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATENbHOCTD, BEIOMpaTh Hanbosee F3(hPeKTUBHBIE CIOCOOBI PEIICHUS YUYEOHBIX
U MO3HABaTENbHBIX 334, CaMOCTOSITEILHO COCTAaBJISTh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJTyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKITUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBICHHOW €U, YMEHUE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTBI, NpeiaracéMble B YCIOBUH
3aJJaHU .

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsI, YCTAaHOBJICHHOTO JaHHOM (denepanbHON pabodeil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCS Hay4yHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, cneuuduyeckue IS TpeAMETHOM obnactu «XuMUA», BUIBI
NEATENbHOCTA MO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIpPETALNH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIUSX.

K xonmy oOydenuss B 8 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAS
Macca, MaccoBas JOJi1 XHUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
3JIEKTPOOTPULIATENLHOCTD, CTENICHb OKUCICHUS, XUMUUYECKas PEaKIIUs,
KJ1accu(puKaIus peakiuii: peakiiuu COeAMHEHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTePMUUYECKHUE
peakIuu, TeroBoi d(QPeKT peakiuu, Sapo aTomMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas opOuTagb, paAUMyCc aToMa, XUMHYECKas CBS3b,
NOJISIPHAs W HENOJIsIpHAash KOBAJEHTHAsl CBS3b, MOHHAs CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JdOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHI H
OPUMEHATH 3TU HOHITUS MIPYU ONUMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (OpMyI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSAX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAIIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIacCy
COeIMHEHUN MO (QopmyliaM, BUJ XUMHUUYECKOU CBSI3M (KOBAJICHTHAS U
MOHHAs1) B HEOPTaHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX OJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUsI MACChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpO;

e ONHUCHIBATH W XapakTepH30BaTh TadMMuHyl0 (Gopmy Ilepuoamueckoit
CHCTEMbl XHMHUYECKUX DJJIEMEHTOB: pa3jinyaTh IIOHATUS «TJIaBHAs
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», manbie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XHMHYECKHX diemMeHTtoB J[. U.
MenzaeneeBa» € YHCIOBBIMHA XAPAKTEPUCTUKAMH CTPOCHUS ATOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB M 3apsand  sapa, oOIlee 4YucCio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



K

KIaCCU(PUIIMPOBATh  XUMHUYECKHE  DIIEMEHTBHI,  HEOPTaHMYECKUE
BEIIECTBA, XMMHUECKHUE PEaKIUH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peaKIuu BeIleCTB, MO TeII0BOMY 3 (eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIACCOB,  TOATBEpXKAas  OMHCAaHWE  MpUMEepaMu
MOJIEKYJIAPHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMUUYECKUX PEAKIIN;
NPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTECKAHHS XHUMHYECKUX
IpEeBpaIIeHU B Pa3IMYHBIX YCIOBHAX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MacChI
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa 1o (opmyie
COCJIMHEHHS, MAacCOBYIO JIOJII0 BEILIECTBA B pPacTBOpE, MPOBOJIUTH
pacuéThl MO0 YPaBHEHHUIO XUMUYECKON PEaKIIH;

NPUMEHSATh OCHOBHBIC OIEpAIlMH MBICIUTENILHON JEATEIbHOCTH —
aHalnM3 M CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMAaTU3aluIo,
KJIacCU(UKAINIO, BBISBICHUE MPUYUHHO-CIICJACTBEHHBIX CBS3CH — JIA
M3yYeHUs CBOWCTB BEIIECTB W XUMHUYECKHX PEaKIUW, €CTECTBEHHO-
Hay4YyHbIE  METOABl  TO3HaHWS —  HAONIOJCHWE, HW3MEpeHHeE,
MO/ICTHPOBAHHE, YKCIIEPUMEHT (peabHBIN ¥ MBICIICHHBIH );

CIeIOBaTh ~ TMpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSIMH II0 BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJYUYECHUIO U COOMPAHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUrOTOBJICHUIO
pacTBOpPOB C  OMNpeneNéHHON MaccoBOM /o€l  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKUE SKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEJOYEH W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (TakMyc, (heHondTanenH, METUIIOPAHXK U JIpyTHe).

KOHIly 0OyueHusi B 9 KJjacce TpEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX IOHSATHM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
adekT peakuuu, MOIb, MOJSPHBIA OO0BEM, PACTBOP, DJICKTPOJIHUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCIEHHUE U  BOCCTAHOBJICHMHE,
ajoTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBSA3b (KOBaJEHTHas,
WOHHAsl, MeETaJuIMuecKas), KpUCTaJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKLUH, IPEIeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHH H
OPUMEHATH 3TU HOHSITHUS PU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBieHUS (HopMyll
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpeAeisATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTaBa, NPUHAIIEHKHOCTD
BEILECTB K OMNpEAeIEHHOMY KJIacCy COEIUHEHUU 1Mo ¢GopmyiaM, BUJ
XUMUYECKOW CBA3M (KOBaJEHTHAs, MWOHHAs, MeETa/lInueckas) B



HEOPTraHUYECKUX COCUMHEHUSX, 3apsi] MOHA IO XUMHUYECKOU (opmyie,
XapakTep CpeAbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COECIMHEHMHI,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akonHa [[. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHME: OMNHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoit CUCTEMbI XUMHUUECKHUX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noarpynna (A-rpynmna)» U «noOodHas
noarpynna (b-rpymnma)», manabie U OONbIIME TEPUOJBI, COOTHOCUTH
0003HauYeHusl, KOTOpPHIE HUMEIOTCS B NEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsii sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacrpesieyieHue UX 0 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEUHEHUN B
npenenax MajblX MEpUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJacCu(UUUPOBATh  XUMHUYECKHE  DJIEMEHThI,  HEOpraHUYecKue
BEIIECTBA, XUMUYECKUE PEAKIINH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peakiuy BEHIECTB, MO TEMIOBOMY A(DQEKTy, M0 M3MEHEHHUIO CTEleHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEHIECTB, MOATBEpPXkIasi OINUCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPABHEHHUS DJIEKTPOIUTHYECKOW ITUCCOLMALMM KHUCIOT,
HIeJIoYed M COJIel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakuuid
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlMil,  MOATBEPKIAOIINX
CYILIECTBOBAHHE T€HETUYECKOUW CBSI3M MEXIY BELIECTBAMH Pa3THMYHBIX
KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUN
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKHX IPEBPALICHUI B PAa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN pEeaKIInH;

coOmoaTh MpaBWia  TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbIM OO0OpYZOBaHHEM, a TaKXKe MpaBwiIa OOpalieHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTMBITOB MO TMOIYYCHUI0O U COOMpPaHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pPAaclO3HaBaTh OMNBITHBIM NYTEM XJIOPUI-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHOW JIESITEIbHOCTH —
aHalmu3 W CHHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMaTHU3AlIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — N1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUH, €CTECTBEHHO-HAYUYHbIE METObI



MO3HaHUsI — HaOJIOJIEHNEe, U3MEPEHUE, MOJIETUPOBAHNUE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS . 5 bubnuorexa [JOK
' U [IPAKTHYECKOU https://m.edso0.ru/7f41837¢c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4eCcKNX BellecTB
51 Bo3znyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Boaopon. [lonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI
bu6nmoreka [JOK
2.4 HEOPraHNYeCKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB I, . MenaeseeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6mmorteka [IOK

3. 1 XUMHNYCCKHUX DJIICMCHTOB
! https://m.edsoo.ru/7f41837¢c

. . Menneneena.
Crpoenue aToMa

XUMHYECKASA CBA3b.

3.9 OKHuCIUTETHHO- 3 5 bu6moreka [IOK
' BOCCTaHOBHTEJILHBIE https://m.edsoo.ru/7f41837¢
peakiuu
TITOro 16 DasLen 15 bu6moreka [IOK
pasieity https://m.edsoo0.ru/7f41837c
bu6moreka [IOK
Pe3epBHOE Bpemst 3

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

OBIIEE KOJIMYECTBO

YACOB I10 [TIPOTPAMME 68 5 5



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

9 KUIIACC

HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L (POBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paspnen 1. BemecTBo 1 XUuMHYeCKHEe peaKLUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUM . ! bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHEIE
1.2 3aKOHOMEDPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHUUYECKUX pPeaKIHil
DJIEKTPOJIUTHYECKAS
JIACCOITHAITHS. bubnuorexa [JOK
1.3 8 1 1 )
XHUMUYECKUE PEaKIU B https://m.edso0.ru/7f41a636
pacTBopax
Htoro 1o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO0111ast XapaKTepPUCTHKA
P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 1
https://m.edso00.ru/7f41a636
VIIA-rpynmnst. ["anorenst
OO0111ast XapaKTepUCTHKA
B P P bubmuoreka [JOK
2.2 XUMHYECKUX DJIEMEHTOB 6
. https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u e€



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

COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
docdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKHX DJIIEMEHTOB Eub 110K
nOIMoTEKA
2.4 IVA- .Y
rp}:HHH frepoi 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U HX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3nen 3. MeTa/jibl U UX COeIMHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edsoo.ru/7f41a636
3. Baxneiime MmeTaibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro 1o paszeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKM3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636



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

8 KJIACC
Ne KoaundecTBO 4acoB
DJIeKTPOHHbIE
1| Hara undposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
/ Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoThI padoThl
n pecypchl
[Ipenmer xumuu. Poms xumun B
https://m.edsoo.ru/7efb3c
1 JKU3HU UeoBeka. Tena u 1 3¢
BeIeCTBa B
5 IloHsTHE O METOIaX TO3HAHUS B 1 https://m.edso0.ru/9f459e
XUMUH 9a
[TpakTruueckas pabota Ne 1
3 «[IpaBmiia paboTHI B TabOpaTOpUn 1 https://m.edsoo.ru/ab2a57
1 IpUEMBI OOpaIeHHUSI C cb
J1a00paTOPHBIM 000PYI0BAHUEM)
4 YucTele BellecTBa U CMECH. 1 https://m.edsoo.ru/8dffeea
CriocoOnl pasneneHus cMmecei d
[IpakTiueckas pabora Ne 2
N https://m.edsoo.ru/d9adcf
5 «Paznenenne cmeceit (Ha mpumepe 1 o5
OYHMCTKHU TIOBAPCHHOW COJIH)» _
https://m.edsoo0.ru/434a35
6 ATOMBI 1 MOJIEKYJIbI 1 92
7 XUMHYECKUE DIIEMEHTEI. 3HAKHU 1 https://m.edsoo.ru/3a97f7



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6

(CMMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

€6

https://m.edsoo.ru/8d153a

8 [IpocTble u CI0KHBIE BEIIECTBA b3
https://m.edsoo.ru/b44af7
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 47
3aK0H MMOCTOSHCTBA COCTaBa
10 BellecTB. Xumuueckas opmysa. https://m.edsoo.ru/3adc28
BaneHTHOCTH aTOMOB cl
XAMHYECKNX DJIEMEHTOB
OTHOCHUTEeNbHAS aTOMHAs Macca.
https://m.edsoo.ru/fac67e
11 | OrtHocuTenbHas MOJEKyIsIpHas ol
Mmacca -
12 MaccoBas oI XUMHYECKOTO https://m.edsoo0.ru/95bch8
ANIEMEHTA B COCANHEHUN 5
13 Konmmuaectso Bemecrsa. Mob. https://m.edsoo.ru/668edb
MousipHas Macca 4a
14 duznueckre 1 XUMHUYIECKHE https://m.edsoo.ru/8b878f
SIBJICHUS. XUMUYECKask PEaKIus cf
15 [Ipu3Haku u ycnoBUs MPOTEKAHUS https://m.eds00.ru/842149
XUMHUYCCKUX PEaKIuit 63
3aK0H COXpaHEHUS MaCChI
P https://m.edsoo.ru/aalcl5
16 | BemecTB. XUMHYECKHE 2
YpaBHECHHUS o
17 BrrunciaeHus KoimuecTBa, MacChl https://m.edso00.ru/b16564

BCIICCTBA M0 YPAaBHCHUAM

92



https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/b1656492

XUMHUUYECKUX PEaKLINil

Krnaccudukamus XaMAYECKUX
peakuuii (CoeTuHeHus,

https://m.edsoo.ru/fe5819

18
PAa3I0KEHUS, 3aMEIICHHUS, 1f
oOMeHa)
M. B. JIoMOHOCOB — y4€HBI-
https://m.edsoo.ru/213bbe
19 | osumuxnonenuct. O000OIIEHNE U of
cucTeMaTu3anus 3HaHu! -
KonTponsnas pabora Nel no teme
https://m.edsoo0.ru/cc95e5
20 | «BemecTBa 1 XUMHYECKHE od
peakuunm» T
Bo3ayx — cmech razos. Cocras
https://m.edso00.ru/237315
21 | Bozmyxa. Kucinopoag — aneMeHT u of
npocroe BemecTBo. O30H -
dusznueckrue U XUMHUUIECKUE
99 CBOMCTBA KUCJIOPOJia (pEeaKkIuu https://m.edso0.ru/67245d
okucneHus, ropenue). [lonstue 2f
00 oxcuaax
CriocoObl MOTy4eHHS KUCTIOpoaa
o3| B nabopaTopuu u https://m.edso0.ru/896247
npomsinieHHOCTH. [IpuMeHenue cb
KHCJIOpOJIa
TennoBoii 3 HeKT XUMHIECKOM
o4 | PCAKLMH, NOHATHE O https://m.edsoo.ru/4d71fe

TCPMOXUMHUYCCKOM YpaBHCHHU,
9K30- U SHAOTCPMUUCCKUX

bb



https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/4d71febb

peakiusx

TormBo (HeTh, yroib U METaH).

https://m.edsoo.ru/62a617

25 | 3arpszHeHHE BO3IyXa, CIIOCOOBI 52
€ro MpeoTBPAICHUS
[IpaxTueckas padora Ne 3 no
26 teme «[lomyyenue u cobupanue https://m.eds00.ru/329545
KHCJIOPO/Ia, U3YYEHHE €r0 c9
CBOMCTB»
Boopox —orement i mpoctoe https://m.edsoo.ru/232564
27 | BemectBo. HaxoxeHue B 5f
pupoie
du3nYecKue U XUMHUICCKHE
. https://m.edsoo.ru/ae9eb4
28 | cBoiictBa Bojoposa. [Ipumenenue b5
BOJIOpOJIa
https://m.edsoo.ru/d743bf
29 | TloHsTHe O KMCIOTAaX U COJSIX ad
30 Crioco0bl Mmosty4eHus BOAOPO/1a B https://m.edsoo.ru/8dbbbc
nabopaTopuu 9b
[IpakTruueckas padota Ne 4 o
a1 | Teme «[lomyuenue u codbupanue https://m.edsoo.ru/37a332
BOJIOPO/JIa, U3YUECHUE €ro 4a
CBOMCTB»
39 MounsipHbiii 00BEM ra3oB. 3aKoH https://m.edsoo.ru/714a25
Asoraznpo 2d
33 Brruncienus o0béMa, KOIMYECTBA https://m.edso0.ru/258585

BCIICCTBA I'a3da IO €0 U3BECTHOMY

14



https://m.edsoo.ru/62a61752
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/25858514

KOJIMYCCTBY BCIICCTBA NI
00BEMY

Brruncnenus o06EMOB ra3os 1o
YPaBHEHUIO PEaKIIMN HAa OCHOBE

https://m.edsoo.ru/ae3d26

34 . .
3aK0HA 00BEMHBIX OTHOIIICHUI 33
ra3oB
35 duznuecKknue U XUMHUICCKHUE https://m.edso0.ru/272b51
CBOMCTBA BOJBI 4c
36 CocraB ocHoBanuii. ITonsatue 00 https://m.edsoo.ru/3d2634
MHINKAaTOPax ef
Bona kak pactBoputens.
37 Hacenmennsie 1 HeHaCBIIIEHHBIE https://m.edsoo.ru/2b19b4
pacTBopsl. MaccoBast 10J1st el
BEIIlECTBA B pacTBOpE
[TpakTrueckast pabota Ne 5 o
38 teme «lIpurortoBieHue pacTBOPoB https://m.edsoo.ru/9f55a2
C onpeAeIEHHOM MacCOBOM 10JIei 19
PacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 no teme https://m.edsoo.ru/c1c97f
«Kucnopoa. Bonopona. Boga» e3
40 OKcubl: coCTaB, KiaccuduKaus, https://m.edsoo0.ru/c32133
HOMEHKJIaTypa 5¢C
[Tonyuenue u XuMu4ecKue
. https://m.edsoo.ru/bce52b
41 | CcBOWMCTBA KUCIOTHBIX, OCHOBHBIX ca
1 aM(OTEpPHBIX OKCHJIOB _
42 | OcHOBaHHUS: COCTaB, https://m.edsoo.ru/cad9bc



https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a

KJaccu(uKaIys, HOMEHKIATypa

8a

HOJIy‘-IGHI/IC U XUMHNYCCKHEC

https://m.edsoo.ru/eb3b23

43 . .
CBOIICTBA OCHOBAHHMA 8b
44 Kucnotsl: cocras, https://m.edsoo.ru/c589a6
KJaccuukaiys, HOMEHKIATypa 87
45 [Tony4yenue n xumMu4eckue https://m.edsoo.ru/d2cc46
CBOMCTBA KHUCJIOT 64
Conu (cpeaHue): HOMEHKIATypa,
(cp ) P https://m.edsoo.ru/66bad5
46 | crmocoObI MoTyYeHws, 7a
XAMHYECKHE CBONMCTBA T
[IpakTueckas padora Ne 6.
Pemenue skcriepuMeHTATBHBIX
https://m.edsoo.ru/ef5f5b
47 | 3amad 1o teme «OCHOBHEBIE 6d
KJ1aCcChl HEOPTraHUYECKUX T
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
https://m.edsoo.ru/3eafb4
48 | KmaccaMu HEOPraHUYECKUX 36
COEOUHEHUN -
49 O000111eHIE U CUCTEMATHU3ALIUS https://m.edsoo.ru/aedf98
3HAHUU 2e
KontponbHas padota Ne3 o teme
" https://m.edso0.ru/53e93c
50 OCHOBHBIE KJIAaCCHI P
HEOPraHWYECKUX COCTUHEHUN" -
[TepBbie MOMBITKU
https://m.edso0.ru/45ch95
51 | xmaccudukanuy XUMUIECKHX

aneMeHTOB. [lonsaTue o rpymnmnax

5f



https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/45cb955f

CXOJHBIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

https://m.edsoo.ru/acfe3f3

52
XUMUYECKUX deMeHToB 1. 1. c
MeneneeBa
https://m.edsoo.ru/dd7cc8
53 | Tlepmompl, rpyNIbI, IOTPYIIITHI 51
54 Crpoenue atomoB. CocTaB https://m.edsoo.ru/b34e5f
aTOMHBIX siiiep. M30Torms bl
CrpoeHnue IIeKTpOHHBIX
55 000JI0YEK aTOMOB JJIEMEHTOB https://m.edsoo.ru/fb64d6
I[Tepromuueckoii cuctemsr J1. U. ef
Meuneneena
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA I10 €T0 MOJ0KCHUIO B https://m.edsoo.ru/3627af
IMepuoanyeckoii cucreme /1. W. b4
Meupeneena
3nauenue [lepuoguyeckoro
57 3aKOHA JJI Pa3BUTUSI HAYKU U https://m.edso0.ru/83762e
npaktuku. JI. . Mennenee — 95
yu€HBIi, EAaror U rpakJJaHuH
PesepBusblii ypok. O00011I€HIE U
P P . bubmuoreka [JOK
crcTeMaTU3ams 3HaHui /
58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas nmpoBepoydHas 3c
pabota _
59 | KonTtponbHas pabota Ne4 o Teme bubnmuoreka [JOK



https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

«Crtpoenue aroma. XuMu4eckas
cBsi3b» / Beepoccwuiickas
IpoBepoyHas paboTa

https://m.edsoo.ru/00adb4
86

DNEeKTPOOTPULIATEEHOCTh

https://m.edsoo.ru/2667a7

60 1
aTOMOB XMMHUUYECKHX DJIEMEHTOB 66
https://m. .ru/2628cf
61 | HouHag xuMHYecKas CBA3b 1 4303 //m.edsoo.ru/ ¢
62 KoBanentnas nonsipHas 1 https://m.edsoo.ru/67fb64
XUMHUYECKas CBS3b 76
63 KoBanentnas HenomnsipHast 1 https://m.edso0.ru/f32e62
XUMUYECKas CBI3b 11
https://m. .ru/fe7
64 | CreneHb OKHUCIECHUS 1 dztps /I m.edsoo.ru/fe7309
65 OKUCIUTEIILHO- 1 https://m.edsoo.ru/665e2d
BOCCTAaHOBUTEJIbHBIE PEAKITUN 2d
https://m.edsoo.ru/eb2642
66 | Oxwuciaurenyu 1 BOCCTAHOBUTEIIH 1 64
PesepBubIit ypok. O6001eHNE 1
67 cUcTeEMAaTH3alys 3HaHUH 110 TEME 1 https://m.edsoo.ru/62539d
«CTtpoeHne atoMa. XUMHYECKas 2C
CBS3b)
68 PezepBHblit ypok. O0oO1IeHNE U 1 https://m.edsoo.ru/c8769b
cUCTEMAaTH3alUs 3HAHUI 1b
OBILIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b
https://m.edsoo.ru/c8769b1b

9 KUIIACC

Ne

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
[ara uudposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero HU3yUYeHus! oOpa3oBaTtejibHbIE
/ padoThI padoTsbI
0 pecypchl
[lepnoanueckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 03.09.2025 https://m.edsoo.ru/ac197bf
XUMHUYECKHX DIEMEHTOB JI. )
N. Menpeneena
3aKOHOMEPHOCTH B
5 W3MEHEHNUH CBOWCTB 1 05.09.2025 https://m.edsoo.ru/44bdf4b
XUMUYECKUX DJIEMEHTOB 2
MEPBBIX TPEX MTEPUOTOB
Knaccudukanus u _
3 HOMEHKTATYpa 1 10.09.2025 gttps.//m.edsoo.ru/d96e16b
HEOPraHUYECKHUX BEIIECTB
Bunel xumMnueckou CBS3U U .
4 THITBI KPUCTAJUTHYECKHIX 1 12.09.2025 Ettps.//m.edsoo.ru/e39821f
pEmETOK -
Kontponbhas padora Nel
o Teme «IloBTopenue u _
5 e — 1 1 17.09.2025 Zttps.//m.edsoo.ru/2a531ec
OCHOBHBIX Pa3/elioB Kypca
8 Kiacca»



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/2a531ece

Knaccudukarus

https://m.edso00.ru/61f9732

6 XUMHYECKUX PEAKIIHA 10 19.09.2025 9
pa3IMYHBIM NIPU3HAKAM h
ITonsaTHEe 0 ckOpocTH
7 XUMHUYECKON PEaKLUH. 24,09 2025 https://m.edsoo.ru/e73c3ef
[TonsaTre 0 TOMOTEHHBIX U 4
TETEPOrEeHHBIX PEAKIIHIX
[TonsiTHE O XMMUYECKOM
paBHOBecuH. DaKTOPHI,
https://m. .ru/af
8 BIIMSIOIIINE \I'—Ia CKOpOCTh 96.09 2025 ttps://m.edsoo.ru/afbc35b
XUMHUYECKON PEaKIUK U 2
MOJIOKEHNE XUMUYECKOTO
paBHOBECHS
OrrcATenbHO- https://m.edsoo.ru/16ddaal
9 BOCCTaHOBHTEIIbHBIC 01.10.2025 . Rem. '
peakuuun B
Teopus
10 AIEKTPOIUTUYECKOM 03.10.2025 https://m.edso0.ru/965c6a6
mucconuanuu. CUbHbIE U 6
ci1abbie AIIEKTPOJIUTHI
1 I/IOHHHE' yYpaBHEHUS 08.10.2025 https://m.edsoo.ru/43f4b85
peakuuit c
XUMHUYECKUE CBOMCTBA
12 KHUCJIOT U OCHOBaHU B 10.10.2025 https://m.edsoo.ru/9adee23

CBETe IpeJCTaBICHUN 00
IEKTPOJIUTUYECKOM

c



https://m.edsoo.ru/61f97329
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/9adee23c

JUuccolranu

XUMHYECKHE CBOUCTBA
COJIEH B CBETE

https://m.edso0.ru/339ae52

13 | mnpencraBnenwuii 00 15.10.2025 .
BIEKTPOIUTHYECKON -
JIUCCOIHAIIAN

14 HOHsiTHe 0 THAPOJIN3E 17.10.2025 https://m.edsoo.ru/be3c251
cosei 9

15 O06o06mmeHne ) 99 10.2025 https://m.edso0.ru/78322bf
cucTeMaTu3anys 3HaHuH b
[TpakTuueckast padota Ne 1.

16 «Pemenue 94,10 2025 https://m.edsoo.ru/c172d37
AKCIIEPUMEHTAIBHBIX d
3a1a9»
KonTtponbHas padorta Ne2
10 TeMe

17 «INEKTPOTUTUYECKAS 05.11.2025 https://m.edsoo.ru/2b5a216
JICCOITHAITHSI. 2
XHUMHUYECKUE PEAKITUU B
pacTBopax»
OO6mras xapakTepucTuKa

18 raH?FeHOB. XuMHu4ecKue 07.11.2025 https://m.edsoo.ru/c3eaeb4
CBOMCTBA Ha MIPUMEPE 7
XJiopa

19 Xnoposonopona. ConsiHast 12.11.2025 https://m.edsoo.ru/daf6b6e

KHUCJI0Ta, XUMHYCCKHE

7



https://m.edsoo.ru/339ae525
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/daf6b6e7

CBONCTBA, IIOJIy4CHHUE,
IIpUMEHEHNE

[Ipaktuyeckas padora Ne 2
o teme «Ilomyuenue

https://m.edsoo.ru/9a2bd4d

20 . 14.11.2025
COJISTHOM KHCJIOTHI, e
H3y4YEHHE €€ CBOMCTBY»
Beruucnenus no

21 ypaBHtem[M XUMHYECKUX 19.11.2025 https://m.edsoo.ru/fa37c94
peaKIuii, eCliv OJIUH W3 c
peareHTOB JaH B H30BITKE

29 OO6mrast xapakTepucTuKa 91.11.2025 https://m.edsoo.ru/e79ebfa
aneMeHTOB VIA-rpymnmsl 3
ANIOTpOIHBIE
MO IU(UKAITUN CEPBI.

23 Haxomnemﬁe cephl U eé 96.11.2025 https://m.edsoo.ru/5e3339b
COEJIMHEHHH B TIPHPOJIE. d
XUMHUYECKUE CBOMCTBA
cepsl
CepoBoiopo1, CTpOCHHE, _

24 | ¢usznyecKue U XUMUYICCKHE 28.11.2025 gttps.//m.edsoo.ru/384dcc6
CBOMCTBA -
Oxkcunpl cepsl. CepHas

o5 KHUCJIOTa, (bHBH‘IefKI/Ie u 03.12.2025 https://m.edsoo.ru/ae5652f
XUMUYECKHE CBOWCTBA, 6
MIPUMEHEHUE

26 XUMHUYECKUE PEAKIUH, 05.12.2025 https://m.edsoo.ru/acc7d4b



https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf

JeXallue B OCHOBE
IIPOMBIIIJIEHHOTO criocoda
IIOJIY4EHUS CEPHOU
KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKPYXKarolen
Cpebl COETMHEHUSIMU CEPhI

Briuucienne MaccoBoi

https://m.edsoo.ru/7dac2b4

27 | [oJM BBIXOJAA MPOIYKTA 10.12.2025 6
peakmuu -
OO01as xapakTeprucTuKa
2IEMEHTOB V A-Tpyniisbl. httns-//m.ed Iobfdfla
28 | A3oT, pacmipocTpaHeHHE B 12.12.2025 5 RS M.8Cs00.1
npupo/ie, GU3NIecKue u B
XUMHUYECKHE CBOWMCTBA
AMMHak, ero pusnyeckue https://m.ed /e69bfba
29 | M XMMHYECKHE CBOICTBA, 17.12.2025 9 e
MOJIy4YeHUE U IPUMEHEHHE B
[TpakTuueckas padota Ne 3
30 no teme «llonydyenue 19.12.2025 https://m.edsoo.ru/f4c23a5
aMMuaKa, u3y4eHue ero 3
CBOMCTB»
A30THas KUCIOTa, €€ httos://m.ed (248545
31 | ¢usnyeckue ¥ XUMUIECKHE 24.12.2025 6 RS-7M. 05001
CBOMCTBA =
32 Hcnonb30BaHue HUTPATOB 96.12.2025 https://m.edsoo.ru/7fbdef4

M COJIell aMMOHUS B

9



https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/7fbdef49

KaueCTBE MUHEPAIbHBIX
ynoOpeHuit. XumMuaeckoe
3arpsI3HEHUE OKPYXKaroLen
Cpebl COeAMHEHNUAMU
azoTa

®docdop. Oxcnn pochopa
(V) u pocdopnas kucnora,

https://m.edsoo.ru/c8af5f4

33 14.01.2026
(du3HYecCKre U XUMUICCKHE 6
CBOICTBA, MOJTYyYEHHE
Hcnonws3oBanue docdaTton
B KaueCTBE MUHEPATHHBIX httns://m.edsoo.ru/79c51h8
34 | ynoOpenwuii. 3arps3HeHne 16.01.2026 5 RS- M.BCS00.FULASC
MIPUPOTHOM Cpe.Ibl B
dbocharamu
Yraepon,
35 pacnpocTpaHeHUE B 91.01.2026 https://m.edsoo.ru/eal6eed
npupoje, Gpuznueckue u 3
XMUMHYECKUE CBOMCTBA
Oxcunpl yriaepoaa, ux
¢buznyeckue 1 XuMu4ecKue httos://m.ed 136015c7
36 | cBoiicTBa. DKOJOTHUUECKHE 23.01.2026 1 RS.7m.€0500.1/a ¢
MpoOJIeMbl, CBSI3aHHBIE C B
okcuzoM yriepona (IV)
37 YromnpHasa KucioTa u eé 28.01.2026 https://m.edso0.ru/36a13d9
coJI 9
38 | IIpaxtuueckas padota Ne 4 30.01.2026 https://m.edsoo.r/4deta8d

c



https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/4de4a8dc

o reme "[lonydenue
YIJIEKHUCIIOTO rasa.
KauectBennas peakuus Ha
KapOoHaT-UOH"

39

HepBOHaanIBHBIC IIOHATHUA
00 OpraHMYecKux
BEIIECTBAX KakK O
COCIIMHEHUSX yIiiepoaa

04.02.2026

https://m.edso0.ru/822fh26
3

40

Kpemnwnii u ero
COEIMHEHUS

06.02.2026

https://m.edsoo.ru/1e94ee3
a

41

[IpakTueckas pabora Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 33724
o Teme «Baxxuenmne
HEMETaJUTbl U X
COCIUHCHHUS

11.02.2026

https://m.edsoo.ru/d72fa3e
8

42

Kontponbhas padoTa Ne3
1o teme «Baxueiimme
HEMETaJIJIbl U UX
COEJIMHEHUS

13.02.2026

https://m.edsoo.ru/f5bae73
d

43

OO1as xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTauoB. Meramnndeckas
CBS3b U METAJUIMUECKast

KpucTallinuecKas peméTKa.

duznueckue cBoiicTBa
METAJUIOB

18.02.2026

https://m.edso0.ru/8319291
7



https://m.edsoo.ru/822fb263
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
https://m.edsoo.ru/83192917

XUMHUYECKUE CBOUCTBA
METAJIJIOB.

https://m.edsoo.ru/5a41d1d

44 . 20.02.2026
DNEeKTPOXUMHUUECKUIL psij 4
HaIpsKEHUH METaJUIOB
OO01mue crocoOsl
MOJTY4YCHUS] METaJIOB.
CrutaBel. Berauciienust mo httns://m.ed 1435b87d
45 | ypaBHEHHSM XUMHUYECKHX 25.02.2026 A RS/ M.BCS00.1
peaKkuuii, €Ciii OJUH U3 B
peareHTOB COJIEPIKUT
MIPUMECH
II J/m. .
46 OHATHE O KOPPO3HH 97.02.2026 https://m.edsoo.ru/2c28f42
METAILIOB 7
47 [IlerouHbIC METAILITBI 04.03.2026 Zttps://m.edsoo.ru/cBGedb4
48 OKcuIbl U THAPOKCHUIBI 06.03.2026 https://m.edsoo.ru/4fdeela
HATpUs U KaJus e
[llemrouHO3eMeEIbHEIC https://m.ed [2bb5CF?
49 MeETaJUIbl — KAJIBIIUHA 1 11.03.2026 b Ps./m. £As00. 1 ¢
MAar"ui -
50 Baxknelmnme coenuHeHns 13.03.2026 https://m.edsoo.ru/85c2cal
KaJIbLUs 6
51 O06001menue u ) 18.03.2026 https://m.edsoo.ru/593a4ab
CHCTEMATHU3alIMs 3HAHUI 7
e Jlm. .
59 €CTKOCTb BOJBI U 90.03.2026 https://m.eds00.ru/869f76b

crnocoOsbl €€ yCcTpaHeHus

9



https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/869f76b9

[Ipaktuyeckas padora Ne 6

https://m.edsoo.ru/669f6cd

53 1o Teme "JKEcTKoCTh BOJIBI 25.03.2026 q
U MeTO/Ibl €€ ycTpaHeHus" B
54 PN p— 97 03.2026 :ttps://m.edsoo.ru/37e792e
55 AmMdoTepHbIe CBOCTBA 08.04.2026 https://m.edsoo.ru/82b7fa7
OKCHJIa M TUIPOKCHIA d
56 Weneso 10.04.2026 Zttps://m.edsoo.ru/b3996d2
OxcHIBI, THAPOKCHIBI | _
57 | comm xene3a (I1) u xenes3a 15.04.2026 f11ttps.//m.edsoo.ru/03f7922
) -
58 O0o0611EHNE U ) 17.04.2026 https://m.edsoo.ru/dbd9af7
CHCTEMATH3alMs 3HAHUI 2
[TpakTruueckast padota Ne 7.
Pemenne
59 3KCHepI/IMeHTaJ'II>EII>IX 3aja4 99 04.2026 https://m.edsoo.ru/462adf7
1o teme «Baxueinine f
METAJUIBI U UX
COEIUHEHUSD
Brruncnenus mo
YpaBHEHUSM XUMHUYECKUX
peaKIui, eClIi OJIUH W3 httos://m.ed /725013
60 pEeareHToB JaH B U30BITKE 24.04.2026 ps.//n.easo0.flyara

HJIN COACPKUT IIPUMCCH.
Brrunciaenus MaccoBOM
AOJIN BbIXOJa MPOAYKTa

a



https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f
https://m.edsoo.ru/462adf7f
https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/a7a5913a

peaxiuu
61 O06o01IeHue u ) 1 99.04.2026 https://m.edsoo.ru/eed7f91
CHUCTEMAaTHU3alMs 3HAHUM 2
KonTpoabHas pabora Ne4
62 o Teme «BaxHeime 1 06.05.2026 https://m.edsoo.ru/5b49921
METAJUIBI ¥ UX 8
COCTMHCHUS
Bemectsa it Marepuass B https://m.edsoo.ru/483adc3
63 | MOBCEIHEBHOM KM3HH 1 08.05.2026 . — '
YeIIoBeKa
64 XI/IMH‘—IGCKO@USELFPSISHCHI/IC 1 13.05.2026 https://m.edsoo.ru/f3f919fd
OKPYKAFOIIEH CpeJIb
65 Posib xumMuu B permiennn 1 15.05.2026 https://m.edsoo.ru/a98127b
IKOJIOTHYECKHX TPOOIeM 9
Pe3epBHbIi ypok. _
66 Y 1 90.05.2026 gttps.//m.edsoo.ru/1036484
cHUCTeMaTH3allns 3HaHUI
Pe3epBHbIit ypok. .
67 OGoGieHwo i 1 99 05.2026 gttps.//m.edsoo.ru/56f46bf
cHUCTeMaTH3allys 3HaHUI
Pesepaitbiii ypor. https://m.edsoo.ru/b221b45
68 O06o06mIcHNE 1 1 27.05.2026 c o '
cHUCTeMaTH3allys 3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/f3f919fd
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/1c364847
https://m.edsoo.ru/1c364847
https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/b221b45c
https://m.edsoo.ru/b221b45c




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KJIACC
Kona .
I[IpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa30Ba
NpoBepPsieMoOro
OCHOBHOT'0 00111€er0 00pa3oBaHus
pe3yJabTara
1 ITo teme: «IlepBoHaYanbHBIE XUMHUYECKHUE TOHATHUS»
pacKpbhIBaTh CMBICII OCHOBHBIX XUMHWYECKUX TOHSATHN: aTOM, MOJIEKYJa,
BEIIIECTBO, CJOKHOE BEIIECTBO, CMECh (OTHOPOJHASI W HEOJHOPOIHAS)
aTOMHasT W MOJIEKYJSIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJ
1.1 XUMHUYECKOTO JIEMEHTA B COCTMHEHHUH, MOJIIPHBIN 00BEM, XMUMHUUECKAsT Pe:
peaKkIuy COCTWHEHHUS, PEAKIUU Pa3JIOKEHUS, PEaKIHH 3aMeIICHUS,
SHIOTEPMHYCCKHE PEAKIIUU, TETJIOBON 3(PPEKT peaKiu, pacTBOpP, MACCOE
KOHIICHTPAIIMs) B PACTBOPE
12 WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKUX TOHSATUN U TIPUMEF
' BEIECTB ¥ UX NpeBpalleHuit
13 HCIIOJIh30BaTh XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (DOpPMYJT BEIII
' peakiuii
14 pPacKphIBaTh CMBICI 3aKOHOB COXPAHEHHsI MACChl BEIIECTB, OCTOSHCTBA C
' y4eHHsl, 3aKOHa ABOTaIpo
15 OTIPENIeTIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX
16 KJIaCCU(PHUIIMPOBATh XUMHUUYECKUE PEAKIUH (10 YHCITy U COCTaBy YYacTB)
' TerIoBoMY b (HeKTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB
1.8 BBIYHCIISITH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1o (popmyIie coeinHel
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh €CTeCTBEHHOHAYYHBIE METOJBI TIO3HAHUS — HaOIIO/ICHUE.
' IKCIIEPUMEHT (PeaNbHbI U MBICTICHHBIN)
2 [To Teme: «BaxHeiine mpeacTaBUTENIN HEOPTaHUIECKIX BEIIECTBY
2.1 PacKphIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHITHIA: OKCUJ, KUCIIOTA, OCH(
2.2 ONpeneNsATh NPUHAIIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACCY COEAMHET




2.3

KJIaCCH(PHUIIMPOBATH HEOPTAHUIECCKIE BEIIECTBA

24

XapaKTepu30BaTh (ONMUCHIBATH) OOIME XMMHUYECKHE CBOICTBA BEIIECTB Pa:

OIIMCAaHUE IPUMEPAMU MOJIEKYIISIPHBIX YPABHEHUH COOTBETCTBYIOIIUX XUMP

2.5

IMIPOrHO3UpPOBAThH CBOICTBa BC€IICCTB B 3aBHUCHMOCTH OT HX KadCCTB(

IMPOTCKAHUA XUMHWYCCKUX HpeBpaHIeHI/Iﬁ B PA3JIMYHLIX YCIIOBHAX

2.6

ClIeI0BaTh IPaBHJIaM II0JIb30BAHUSA XUMHYECKOW IMOCYAOW M J1labopaTop
ImpaBujiaM O6paIIIeHI/I$I C BCIICCTBAMHM B COOTBCTCTBHH C MHCTPYKIUAMH |
XUMHUYECKUX OTBITOB IO TOJYYCHHIO W COOMpPAHUIO Ta3000pa3HBIX Bell
MIPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM JOJIE pPacTBOPEH
MMPOBOAWUTE XMUMHYCCKHUEC DKCIICPHUMCEHTEHI IO PACIIO3HABAHWIO PACTBOPOB I

WMHAMKATOPOB (JaKkMyc, ¢peHodTanen, METUIOPAHK U IpyTHe)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUYECKOW PEaKIIUH

ITo teme: «llepmoanueckuii 3akoH u [lepnoanueckas cucremMa XUMHUYECKH.

Crpoenune aroMoB. XUMHUYECKas CBI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBI!

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHATHN: AIPO aToMa, JJIEK
opOuTanp, paguyc aroMa, XUMHYECKas CBs3b, TOJSpHAsS W HE

OJICKTPOOTPHULIATCIIbHOCTE, HOHHAA CBA3b, NOH, KATUOH, aHUOH, CTCIICHb OKF

3.2

KJ'IaCCI/I(i)I/IHI/I];)OBaTI) XUMHWYCCKHUE JICMCHTHI

3.3

OTHCHIBAaTh M XapakTepu3oBaTh TaOnuuHyo (opmy Ilepuommueckoit cuc
pasnuyath MOHSTHUS «TJaBHas moArpymnmna (Arpynma)» U «moOGoyHas MOJ
«OOJIbLITNEY TIEPUOIBI

3.4

packpbiBaTh cMbich  [lepuoanueckoro 3akona J[.M. Menneneesa:
HNEPUOMYECKON 3aBUCUMOCTU CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
CUCTEME

3.5

COOTHOCHTH 0603HaquI/IH, KOTOpPbI€E HMCIOTCA B Ta6n1/1ue «Hepnom
9JICMCHTOB L[I/I MeHI[eJ'IeeBa» C YHMCJIOBBIMU XapaKTCPUCTUKAMU CTPOCHUS
(COCTaB u 3apsan aapa, o6mee YHUCJIO SJICKTPOHOB M PACIIPCACICHUC HUX II0 3]

3.6

OIIPCACIIATh CTCIICHb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHBIX COCOAUMHCHUAX

3.7

OIIPCACIIATh BUJ XUMHYECKOM CBS3H (KOBaJ'IeHTHaSI n I/IOHHaﬂ) B HCOPraHH4cC

9 KUIIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHs OCHOBHOM 00pa3
OCHOBHOT0 001ero 00pasoBaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast pcaKkuus»




pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX [OHSATUWA: PacTBOp,
AIIEKTPOJIUTHYECKAS] JUCCOLMAINS, PEAKIIUU MOHHOTO OOMEHa, KaTaJlu:
oOpaTrMble M HEOOpaTUMBIC PEAKIUH, OKHUCIMTEIHLHOBOCCTAHOBHTY

11 BOCCTAaHOBUTE/Ib, OKHCJICHHE W BOCCTAHOBJICHHE, AJLIOTPOINHsA, am(
(koBasIeHTHAsl, MOHHAsA, METALTNYECKas), KPUCTAJUITMYECKass peneTka,
peakiumn
12 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX MOHATUN H
' OTIMCAaHUU BEIECTB U UX MPEBPAICHUN

13 COCTaBJISITh YPaBHEHUS DJJICKTPOJUTHYECKON IUCCOIMAIIUN KHCIIOT,
' COKpani€éHHbIC YPaBHEHUS PEaKIuii HOHHOTO 0OMeHa

14 pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIX — PEaKIIL
' 5JIEKTPOHHOTO OalaHca STHX PEaKIuii

1.5 MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKON pEaKIUU

2 ITo Temam: «HeMmeTanasl 1 UX cOeMUHEHNUA» U «MeTaJlIbl M UX COEeUHE]
XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE U CIEU(DUIESCKHEe XUMUYCCKUE

2.1 BEIIIECTB, MOJTBEPKAasi OMMMCAHNE TPUMEPAMH MOJIEKYISIPHBIX U HOHHB]
XUMHUYECKUX PEaKIi

99 COCTaBIIATh YPAaBHEHMsI pEaKIUil, MOATBEP)KIAIOUINX CYIIECTBOBaHU

' BEIIECTBAMH PA3IUYHBIX KJIACCOB
93 IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTpOCE
' XUMHYECKUX MPEBPAIICHU B Pa3IMUHbIX YCIOBHIX
ClieI0BaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOW MOCYI0M U Jlabopato
24 paBUJiaM 0OpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
' XMUMHYECKHUX OMBITOB IO MOJYYEHUIO U COOMpPAHUIO ra3000pa3HbIX Bel
rasa)
OPOBOAMUTH PEAKIMU, MOATBEPKAAIOIINE KAueCTBEHHBIH COCTaB pasi

25 OTIBITHBIM MYTEM XJIOpHUA-, OpoMuz, woaua, kapOoHat, docdar, cuim

' KaTUOHBl AMMOHHS, HWOHBl H3YyYEHHBIX METAJUIOB, MPHUCYTCTBYE
HEOPraHMYECKUX BEILEeCTB

3 [To Teme: «XuMUS 1 OKpYXKAIOIIAsL CPEAA»

3.1 pPacKpbIBaTh CMBIC OCHOBHBIX xuMudeckux nousatuil: ITJIK BemecTsa; K
INPUMEHATh OCHOBHBIE OIEpPAlMU MBICIUTEIbHON JAESATENbHOCTH —

3.9 0000111eHNe, CUCTEeMATHU3AIINIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX (

BEILIECTB U XUMHUYECKUX PEAKLUi; ECTECTBEHHOHAYYHbIE METObI MO3HE
MOIETUPOBAHUE, SKCIIEPUMEHT (PeasbHBIM U MBICIICHHBIN )




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuun. Posib XUMUM B )KM3HH YEJIOBEKA. XUMUS B CUCTEME HayK. TeJa U

BCIICCTB. ArperaTHoe COCTOSHHEC BC€IICCTB

1.2

[Tonsatue o meToax mo3Hanus B xuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pas

1.3

ATOMEI 1 MOJICKYJIBI. Xumuueckue 35meMeHThl. CUMBOIBI XUMHUYECKUX DJIEMEHTOB.

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

1.4

Xumuyeckas (popmyna. BaleHTHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH
OtHocuTenbHas aTromHas Macca. OTHOCUTEbHAS MOJIEKYJIsIpHas Macca. MaccoBas

COeqUHEHNH

1.5

KonnuectBo BemectBa. Moibs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCE
BemecTBa. Pacuérel mo popmynaM XUMHUYECKUX COCTUHEHUI

1.6

DuU3NYECKUE U XUMHUYECKUE SABJICHUA. XUMHYECKas PEaKius U €€ MPU3HAKU. 3aK(
Xumudeckue ypaBHeHHs. Kinaccudukarus XuMUIeCKUX peakiuil (COeTuHEHNUs, pa3]

1.7

XHUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOU MOCYI0H, ¢ TpaBuIamMu pad
oOparieHuss C Ja0OpaTOPHBIM OOOpYAOBaHHEM, HW3YYCHHE H ONUcaHue
HEOPraHMYECKUX BEIICCTB, HAOMIOACHNE (PU3NYeCKUX (TUIaBJICHUE BOCKA, TasTHHUE JIb,
KUTICHHE W KOHJACHCAIMS BOJBI) M XUMHUYECKHUX (TOPEHHE CBEYH, IIPOKa
B3aMMOJICHICTBHE MeJa C KHUCIIOTOH) SIBIICHWIA, HAOJIOJCHUE W OIHCAHHE TPHU3E
peaknmii (pa3yioskeHHe caxapa, B3auMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPHJIIOM
menu(Il) mpu HarpeBaHuu, B3auMOJCUCTBUE keje3a ¢ pactBopoM coiu meu(ll),
cMecel (¢ TOMOIIBI0 MarHuTa, GWIbTPOBAHKE, BBITAPUBAHUE, TUCTUILISAIMS, XPOMa
NIOBAPCHHOM COJIM, HAOJIOJACHWE W ONKMCAHUE PE3YJIbTAaTOB IPOBEICHHS OIlb
COXpaHEHHS MACChI, CO3aHUE MOJIEIIeH MOJICKYJT (IIIapOCTEPHKHEBBIX )

Baxneiiue IpeaACTaBUTCIIN HCOPraHMYCCKUX BCIICCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopos — 3I€MEHT M IPOCTOE BEILIE
npupoze, puznyeckre U XMMHYECKHe cBOMCTBa (peakuuu ropenus). Oxcuasl. Ip
HOJy4eHUsl KHUCIopoJia B JabopaTopuud M HPOMBIIIIEHHOCTH. KpyroBopoT Kr
AJIIOTPONHAsE MOIM(UKAIMS KHCIOPOaa

2.2

TennoBoit >pdekT XUMHUUYECKOH peakuuu, TePMOXUMHUYECKHE YpaBHEHHS, 3K30-
TormBo: yronb U MeTaH. 3arps3HeHHE BO3/lyXa, YCUICHHE TapHUKOBOTO 3 dekra, |




2.3

Bonopon — anemenT u npocroe BemecTBo. HaxoxaeHue Bopoposa B mpupone, (hust
NPUMEHEHHUE, Coco0b! noydeHust. Kucnotel u comm

2.4

MonsipHblii 00bEM ra30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®usnueckue cBoMCTBa BOAbL. Bojma kak pactBoputens. PactBopbl. HachlmeHHS
PactBoprumMocTs BeniecTB B BoAe. MaccoBasi 10J1s1 BELIECTBA B pacTBOpe. XUMHUYECH
Ponb pacTBOpOB B mpupoje U B KM3HHU ueioBeka. KpyroBopoT Bobl B IpUpOJIE
OxpaHa 1 0YMCTKa NPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmdyeckux coenuuennid. Oxkcunapl. Knaccuduxamus okcumio
KHCJIOTHBIE, aM(oTepHbIe) U HecosieoOpasyromue. Homenknarypa okcunoB. Ouzm
okcuoB. [lomyuenne okcuaoB

2.7

OcHoBanus. Knaccudukanusi OCHOBaHM: IIETOYM W HEPACTBOPUMBIE OCHOBAH

du3ndecKkue 1 XMMHUYECKHE CBOMCTBAa OCHOBaHUM. [lomyyenne ocHoBaHUM

2.8

Kucnotsl. Knaccudukanus xucnor. Homenkiarypa kucinoT. @u3ndeckue U XuMm
aktuBHOCTH MeTaiioB H.H. bekerosa. [lonydenue kucior

2.9

Comu. Homenknatypa coseil. @u3ndyeckre 1 XMMHAYECKHEe CBOMcTBa cosel. [lomyder

2.10

I'enetmueckas CBI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COG)II/IHGHI/Iﬁ

211

XUMUYECKUN SKCIEPUMEHT: KadeCTBEHHOE ONpEIeNICHUE COIEepKaHUS KHCIIO
coOupaHue, paclo3HaBaHUE U U3Y4YE€HHE CBOMCTB KUCIOPO/ia, HAOIIOJeHHE B3aUMO/]
Y YCIIOBHSI BOBHUKHOBEHHS U TIPEKPAIICHHS TOPEHHMsI (TI0XKapa), 03HAKOMIICHHE € 00]
CBOMCTB, MOJIydyeHHE, COOMpaHMEe, PACIO3HABAHHE M HU3Yy4YE€HUE CBOWCTB BOJOPO
Bojopona ¢ okcuaoM meau(Il) (Bo3MOXHO HCIONB30BaHHWE BUICOMATEPHUATIOB), |
KOJIMYECTBOM 1 MOJb, HCCIIEIOBaHHE OCOOCHHOCTEH pAacTBOPEHHUSI BEIIECTB C
IPUTOTOBJICHHE PACTBOPOB C OMpPEICIEHHON MAcCOBOW J10Jiel pacTBOPEHHOIO Bell
MeTaJlJIaMH (HaTpUeM U KaJibliieM) (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPHAIIOB),
U 1Iejiouell ¢ MOMOIIbI0 MHAMKATOPOB, HCCIEeIOBAaHUE OOPa3l0B HEOPraHUYECKH:
HaOJI0/IeHHe U3MEHEHHS OKPACKU MHAMKATOPOB B PACTBOPAX KUCIOT U IIENOYeH, U3
memu(Il) ¢ pacTBOpoM CEepHOM KHCIOTBHI, KHCIOT C MeETa/llaMH, pPEaKIui
HEPACTBOPUMBIX OCHOBAHUWiIl, BBITECHEHHE OJHOTO MeTaljia JPYyruM U3
SKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BajkHel e Ki1acchl HEOPraHUYECKUX COETUH

Ilepuoanueckuit 3akoH u [lepruoanyeckas cucrema XuMru4Ieckux smneMeHTos .M. M
Xumuueckas cBsizb. OKMCIUTEILHO-BOCCTAHOBUTEIbHbBIC PEAKIIUU

3.1

HepBLIe TIOIIBITKH KJ'IaCCI/ICI)I/IKaI_II/II/I XHMHUYECKHUX 2JIEMEHTOB. [IoHATHE O rpymmax cxX
HICJIOYHO3CMEIIbHBIC METAJIJIBI, I'aJIOI'CHBI, HHCPTHBIC ra3LI). 3J'IeMeHTI>I, KOTOPbIC o]
TUAPOKCUBI

3.2

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMuieckux 3ineMeHToB .M. Me
JunHHOTIeproaHas ¢opmbl [leproanueckoil CUCTEMBl XUMHYECKHUX JJIEMEHTOB |
rpymmbl. GU3nUECKUd CMBICII MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIHI 3J]




3.3

Crpoenue aromoB. CocrtaB aroMubiX siaep. M3orombl. DnekTpoHsl. CTpoeHUE 3
nepBbIx 20 xumunyeckux anemeHToB [lepuonuueckoii cucremsl .M. Menneneesa.
3JIEMEHTA 10 €ro nojoxxeHuto B [lepuonnueckoii cucreme [I.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUS pajnyca aTOMOB XHMUYECKUX 3JIEMEHTOB, METaJ
CBOMCTB IO rpynnam u nepuojam. 3HaueHue Ilepuonnueckoro 3axoHa u Ilepuo;
3JIEMEHTOB JJIs pa3BUTHUA HAyKu U npakTtuku. [[.M. MenneneeB — yu€HbIN U Irpakaar

3.5

Xumnueckasi cBsi3b. KoBasieHTHast (MOJsipHAst M HEMOJISIpHAsI) CBSI3b. JIEKTPC

yneMeHTOB. MloHHasa CcBA3b

3.6

Crenenb okuciieHus. OKHCINTEIBHOBOCCTAHOBUTCIBLHBIC pCaKkuum. HpOHGCCI)I

OKHUCIINTEIIN U BOCCTAHOBUTEIHU

3.7

XUMUYECKUH SKCIIEPUMEHT: U3ydyeHHEe 00pa3lioB BELECTB METANIOB U HEMETAJIO
LIMHKA C pacTBOpaMH KHCIOT M IIeJoYel, MPOBEIEHHE ONBITOB, HIUIIOCTPUPYK
BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pa3iokeH!sl, COeTUHEHMS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xummnyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. Ileproanyueckas cucremMa XUMUYECKuX 3jieMeHToB J[.U. |
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XUMHYECKHX JJIEMEHTOB MEPBBIX TPEX T
COCIMHCHUH B COOTBETCTBHH C IMOJIOKEHHUEM 3JIeMeHTOB B [leproanueckoii cucreme

1.2

CrpoeHue BellecTBa: BUIbI XUMUYECKOM CBSA3H. TUIBI KPUCTAJUTMUECKUX PELIETOK,
OT TUIA KPUCTAIUTUYECKON perIETKN U BUAa XUMUYecKoi cBsi3u. Knaccudukanus u
BellecTB (MEXIAyHapoIHAsl U TPUBUANIbHAS). XUMUYECKHE CBOMCTBA BEILIECTB, OTHC
HEOPraHMYECKUX COCAMHEHUMN, TeHETUUECKAasl CBsI3b HEOPTaHUYECKUX BELIECTB

1.3

Knaccmbnxaunﬂ XHUMHYCCKHUX peaKI_II/Iﬁ 10 PAa3JIMYHBIM IIPpU3HAKaAM (HO quCiIy U CC
BCIICCTB, 110 TCIIJIOBOMY 3(1)(1)6KTy, 10 M3MEHEHUIO CTEICHEW OKUCICHUS XMMHUUYECK
0 y4acCTHUIO KaTanH3aTopa). OK30- U OHAOTCPMHUYCCKUC PCAKIIHMH, TCPMOXUMMH
CKOpPOCTHU XUMHYECKOU pC€aKnuu

1.4

Ilouartue 06 O6paTI/IMbIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsaTtue o
pCaKknuAax. IloHsATHE O XMMHYECKOM paBHOBECHUH. (DaKTOpLI, BIIHUAIOIIKUE Ha CKC
ITOJIOKCHNUEC XUMHUUYCCKOI'0 PAaBHOBCCHUA

1.5

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIINH, AJIEKTPOHHBIN OalaHC OKHCIUTENbE
CocraBieHne ypaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIHI C HCIOJIB:
OaslaHCca

1.6

Teopmi BHCKTpOHHTquCKOﬁ JAUCCOHAIIH. 9J'ICKTpO.HI/ITBI U HCIJICKTPOJIUTEL.




JUCCOIMAIIMU BEILIECTB C PA3JIMYHBIMU BUJIAMU XMUMHUYECKOU CBsi3U. CTENEHb U
9NEeKTPOJUThL. Peaknum HMOHHOrO oOMeHa. YCJIOBHS NPOTEKAHUSI PEAKIHM

COKpani€¢HHbIe MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIOT, OCHOBAaHUU U CO
3JIEKTPOJIUTHYECKOM qucconnanuu. KauectBeHHble peakuuu Ha HOHBL. [IoHsTHE O T

1.7

XUMHUYECKHI OKCIICPUMCHT: O3HAKOMJICHHUEC C MOACIIIMU KPHUCTATINIMYCCKUX pCIHé’J
METAJUIOB M HEMETAJIOB (Tpaduta W anMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPI
CKOPOCTH XHMHYECKOM pPEaKIMU OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB; HCCI
pacTBOPOB  BEIIECTB, TMpoIecca JUCCOLMAIMK KHUCIOT, INENoYe u  couie
BMJIEOMATEpPHUANIOB); MPOBEAECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKUA IMPOTEK?
(oOpa3oBaHue ocajka, BblEJICHHE Ta3a, 00pa30BaHKUE BOJIbI); OIBITOB, UIUTFOCTPUDY
BOCCTAaHOBUTEJIbHBIX DPEAKIMM (TOpeHue, peakuuH pPas3iokKeHUs, COEAMHEHHUS); |

BEIICCTB C IOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHNUEC DKCIICPUMCHTAJIbE

Hemerannel u nx COCIMHCHU

2.1

OO6mas xapakTepucTika rajgoreHoB. OcoOEHHOCTH CTPOECHUS aTOMOB, XapaKTEPHBbIE
n (u3nyueckue CBOICTBAa MPOCTHIX BEUIECTB — TallOTEHOB. XHMHUYECKUE
(B3auMozeilicTBUE C MeTaUlaMH, HEMETajUlaMH, WIeJlo4aMu). XJIOPOBOJOPOJI. (
CBOICTBa, MOJIydeHHE, NMpUMEHEHHEe. JlelcTBUE XJIopa M XJIOPOBOJOPOJAa Ha Of
XJIOPUJIBL U UX HAXO0XACHHUE B IPUPOJIE

2.2

OO6mrass xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHHUS ¢
okucinenus. CTtpoeHuMe U (QU3WYECKHE CBOICTBA MPOCTBIX BELIECTB — KHUCIT
Mou(MUKAIIMN KHCIIOpOoJa W cephl. XUMHYECKHE CBOHcTBa cepbl. CepoBojio]
XUMHUYEcKre cBoiicTBa. OKCUIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHUIOB.
XMMHYECKHE CBOMCTBa (00IIME Kak IMPEACTAaBUTENS Kiacca KUCIOT U crenudus
JeKalue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOTy4eHUs CepHOU KUCIOThL. [Tpuw
KayecTBEHHasl peakius Ha cynb(aT-uoH. HaxoxieHue cepsl U €€ COeJMHEHUI B TPl
OKpY)KaIoIllel cpefbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE 0K, 3arpsI3HEHUE BO3]
IPEIOTBPALECHHS

2.3

OOmass xapakrtepucTuka 31eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHUS @
OKHUCJIEHHS. A30T, pacHpoCTpaHEeHUE B IpUpoje, (U3HUecKue M XUMHUYECKUE
npuposie. AMMHAK, ero (U3NYECKUe U XMMUYECKHE CBOWMCTBA, MOJYYECHHUE M IIf
(u3nueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HO
e€ nmonmydyenue, (pU3NUECKUe U XUMHUECKHE CBOMCTBA (00IIMe KaK MPEACTABUTES KJ
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHsSI B KaueCTBE MHHEPATbHBIX yI00pe
OKpYKaroIel Cpeibl COCAMHEHUSMH a30Ta (KHCIOTHBIE IO/, 3arpsI3HEHNE BO3Y:

2.4

®ocdop, amnorponHsle Moaudukanuu Qocdopa, ¢puznUecKkue U XUMHUYECKHUE C
¢bochopHas kucnora, pU3MUECKUE U XUMHUYECKUE CBOWCTBA, MoiydeHue. Mcmou
MUHEpAJIbHBIX YA00peHUi

2.5

OO6miast  xapakrepuctuka d1eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOEHUS ¢




OKHUCJICHHS. YTIEpOJ, aUIOTPOIHbIE MOJH(HUKAINK, PACIPOCTPAHEHUE B TPUPO,
cBoiictBa. AncopOuus. Kpyrosopor yriepoxa B mpupone. OKcuisl yriiepoja,

CBOMCTBA, JAECUCTBHUE HA >KMBbIE OPraHU3MBbI, MOJIYYEHHE U MPUMEHEHHE. DKOJIOTH!
okcusiom yriepona(IV); rumnoresa rio0anbHOTO MOTETUICHUS KIMMATa; MapHUKOBB]
e€ conu, uX GU3NYECKUEe U XUMUIECKHE CBOWCTBA, MMOJydeHnEe U IpuMeHeHne. Kaue

nouksl. Vcrions3oBanue Kap60HaTOB B 6I)ITy, MCIUIMHEC, TPOMBIIIJIICHHOCTH U CCJILCE

2.6

HepBOHa‘-IaHI)HI)IG IOHATHS 00 OpPraHN4YeCKuUX BCHICCTBAX KaK O COCIUHCHUAX Y
AllCTUIJICH, 3TAaHOJI, INIMUCPUH, YKCYCHAsA KI/ICJ'IOTa). Hx cocTaB u XMMHYECKOE CTpO
BAXXHBIX BCHICCTBAX: XHpPaAX, 6GJ'IKaX, YrJI€eBOJax — M HMX POJIM B KHU3HHU YCIIO

OpPraHu4€CKUX U HCOPTaHNICCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckre 1 XUMHYECKHUE CBOWCTBA, MOJIydeHUE U npumeHeHue. C
O6mue npexacrasnenuss 06 oxkcune kpeMHusi(IV) u kpemHueBoil kucnore. CHIIHK:
MEIUIIMHE, TMPOMBIIIJIEHHOCTH. BaxkHeillline CTpoUTeNbHbIE MaTepHalbl: Kepar

xene300eToH. [TpobiemMbl 6€30macHOro UCHOIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB

2.8

XVAMHAYECKUH OSKCIICPUMEHT: H3y4eHHE OOpaslloB HEOPTaHWYECKUX BEIIECTB,
MPOBEJICHUE KAUECTBEHHBIX PEaKIMH Ha XJIOPUA-HOHBI W HAONIOJCHUE IPHU3E
oTpaxaronme (QU3NIeCKHe M XUMHYSCKHE CBOWCTBA TAJIOTCHOB W WX COCIMHCE
BHICOMATEPHAJIOB); O3HAKOMJICHHE ¢ 0Opa3iaMu XJIOPUIOB (TaJIOTEHUIOB); O3HAKOQ
COCTMHEHUSIMHU (BO3MOYKHO HCIIOJIH30BAHHE BHJICOMATEPHAIIOB); HAOIIOJCHHUE PO
JIEWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOU KUCIOTHI, U3YYE€HNE XUMUYECKUX CBONCTB
MIPOBEJICHUE KAaueCTBEHHOW peakiuu Ha Cylb(aT-uoOH M HaONIOJIEHUE MPU3HAKA €
(bv3UYeCKUMH CBOWCTBaMHU a3oTa, gocdopa U UX COEAMHEHUH (BO3MOMKHO HCH
oOpasnamMu a30THBIX U (POCPOpPHBIX YAOOpPEHHUH; IMOIyYeHUE, COOMpPAaHUE, PACIIC
aMMUaka; MpPOBEJCHHE KAauyeCTBEHHBIX peakuui Ha HMOH aMMOHHS U Qocdar-u
IPOTEKaHUs, B3aUMOJCWCTBHE KOHIECHTPUPOBAHHON a30THOM KHCIOTBI C MEJ
BUJICOMATEPHUAIIOB); U3YUYEHUE MOJIENIel KPUCTAJUIMYECKUX PEelIETOK aamasa, rpadu
IPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOM
coOupaHue, pacro3HaBaHWE M HW3YUYEHHUE CBOWMCTB YIVIEKHCIOTO rasa; IpOBe.eE
KapOOHAT- M CHJIMKAT-UOHBI M H3y4YCHHE MPU3HAKOB MX MPOTEKAHUsS; O3HAKOMIIE
POMBIIUICHHOCTH; pelIeHHe SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Baxkuelre Hel

Mertanisl 1 UX COSIMHEHUS

3.1

0611135{ XapPaKTCPHUCTUKA XHUMHUUYCCKUX JJICMCHTOB — MCTAJJIOB Ha OCHOBAHHWH HX
CUCTCMEC XHMMHYCCKHUX DOJICMCHTOB I[I/I MeHnpeneeBa u CTPOCHUSA ATOMOB. CTpOG
CBA3b U MCTAJIMYCCKAA KPUCTAJIJIMICCKAsA peméTKa. aﬂeKTpOXI/IMI/ILICCKI/II\/’I PAA HAIIE

3.2

dusznyeckue U XMMHUYECKHE CBOMCTBA METaJIOB. O6H_[I/Ie CITOCOOBI MOJIYUYCHUS WV
MCTAIJIOB, OCHOBHBEIC CIIOCOOBI 3alIUTHI UX OT KOPPO3UH. CnaBsl (CTaJ'IB, Yyr'yH
ITPUMCHCHUC B 6I>ITy W IPOMBIIJICHHOCTHU

3.3

H_[eJ'IO‘{HLIe MCTAJJIbI: ITOJIOKCHUC B HCpHOI{H‘lCCKOﬁ CUCTEMEC XMMHNYCCKHUX DJICMCH'




UX aTOMOB; HaX0JeHue B npupoje. dusnueckre U XUMHUYECKUE CBOMCTBA (Ha IIp!

W TUAPOKCHU/IbI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie MICI0YHBIX MECTAJIJIOB 1 UX COCAMHCHY

3.4

[I{eno4yHO3EMENBHBIE METAIIBI MArHUM U KAJIBLIMN: TI0JI0KEeHUE B Ileproaudyeckoi
J.1. Menneneesa; CTpOCHHE UX aTOMOB; HaXOJeHUe B npupoie. Pusndeckue u
KajbIysl. BaxkHelmue coequHeHns Kanblus (OKCHJ, TupoKcu, cosn). KECTKOCTh

3.5

Amomunmii: nonoxxenue B Ilepuoanueckoit cucreme xumuueckux siaementoB .U
HaxoXJeHUe B mnpupoje. Pu3NUeCKHe W XHUMHYECKHE CBOMCTBA AIIOMUHHUS. AN

TUAPOKCHU A A TFOMUHUA

3.6

Kene3o: nonoxenue B Ilepuogmyeckoil cucteMe XUMUYECKUX 3ieMeHTOB [[.U.
HaxoXJieHue B mpupoje. Puznueckre U XMMUYECKHE CBOMCTBA jkene3a. OKCUIbI, T

xene3a(lll), ux cocras, cBOMCTBA U MOJTyYeHHE

3.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C 00paslaMi METaJUIOB M CIUIABOB,
W3yYeHHE pe3ylTbTaTOB KOPPO3UH METAUIOB (BO3MOKHO WCIIOJBb30BaHUE BH)
B3aHMOHeﬁCTBHH OKCHaa KaJIbIWs U HATpUA C BO)IOﬁ (BOSMO)KHO HUCITIOJIB30OBAHUC BY
CBOMCTB KECTKOM BOJBI; TpoIlecca TOPEHUs XKelie3a B KUCIOpoe (BO3MOXKHO HCT
IIPHU3HAKOB MPOTCKAHUA Ka4YC€CTBCHHBIX peaKHI/Iﬁ Ha HOHBI (Mal"HI/ISI, KaJlblus, a
xene3a(lll), mequ(Il); naGmrogeHre W OMHMCAHHWE TMPOIECCOB OKPAIIMBAHUS TIJIaN
Kablus (BO3MOXXHO HCIIOJB30BAHKUE BHJICOMATEPUAIIOB); HCCIICIOBaHUE aM
ATIOMUHUS M THIPOKCHIA IIMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 337a4 IO TEM
COCITMHEHUS

XUMUS 1 OKpYXaroliasi cpeia

4.1

Hosrie MaT€puaibl U TEXHOJOTHUH. BCH_ICCTBa U MaTC€purajibl B HOBCGHHGBHOI;'I KHN3H
be3onacHoe ncnons30BaHue BCIICCTB U XUMHWUYCCKHUX peaKuHﬁ B 6BITy. HepBa;I IIOM
OTpaBJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE OKpYKarollel
pElIeHUH 3KOJOoruveckux mnpoodnem. [IpupoaHble UCTOYHUKU YriaeBOAOPOJOB (y
OPOIYKTHI UX MepepaboTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMHYECKUM OKCIICPUMCHT. U3YYCHUC 06pa3u013 MaTcpuaoB (CTCK.]'IO, CIIJIaBBbI MCTd




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NIPeAMETHBIM pe3y/bTaTaM 0a30BOI0
o0pa3oBaTe/IbHOI IPOrPaAMMBbI OCHOBHOI'0 00111€r0 00pa30BaHUS HA (

1

[IpencraBnenue:

1.1

0 TO3HABAaEMOCTHU SIBJIEHUN MPHUPOJIbI, MTOHUMAHUE OOBEKTHBHOW 3HA
HayKU Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMs, KOMIIOHEHTA 001Ie
JEeATEIbHOCTH 4YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOLIECTBA; MOHI
JPYIMX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJaX IO3HAHUS, B TOM YHCIIE 3KCIIEPUMEHTAIbHBIX
WCCIIeIOBAaHUSl BEIIECTB M M3YYEHMUsS] XUMHUYECKUX peakiuil; yMeHue
00BSCHEHUS! CTPOCHHSI ATOMOB U MOJIEKYJT

1.3

0 cdepax mTpoPeCCHOHAIBHONW JEATEIHHOCTH, CBSI3aHHBIX C 3
TCXHOJIOTHAMH, OCHOBAHHBIMH Ha JOCTHXKCHHAX XUMHAYECKOU HAyKH, t
paccMaTpuBaTh XMMHIO Kak cepy cBoeil Oymymiei mpodeccrnoHaabH
OCO3HAHHBIN BBIOOP XMMHUHM Kak MPO(GHUIBLHOTO MpeIMeTa IpH Tepe
001rero o0pa3oBaHus

Bnagenue cucteMold XMMHYECKUX 3HAHMU WM yMEHUE MNPUMEHATH CH
KOTOpasi BKIIOYAEeT:

2.1

Ba)XKHEHIIINE XMMHUYCCKUAE TIOHSATHSA: XUMUYECKUH 3JIEMEHT, aTOM, MOJI
CJIO’KHOE BEIIECTBO, OJHOPOJIHAS M HEOJJHOPOIHAS CMECh, OTHOCHTEIBH
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MOJIIPHBI
OCHOBaHHE, COJb (CpemHsisa), XUMHUYECKas PEaKius, PEaKMh COCIHH
peaKkuuu 3aMelleHus, peakuuu oOMeHa, TerwioBo A(pdexT peakuuu
pEaKIuy, pacTBOp, MaccoBas JOJII XHUMHUYECKOTO DJIEMEHTa B COE]
NPOIICHTHAS KOHIICHTPAIUS BEIECTBA B PACTBOPE, SIPO aToMa, JIEKTP
opOuTanmb,  pagMmyc ~ aToma,  BaJICHTHOCTh,  CTEICHb  OKHUCIICE
AJIEKTPOOTPHUIIATEIILHOCTh, TOJIIPHAST W HEMOJSIpHAas  KOBAJICHTHE
METaJTMYECKask CBS3b, KPUCTAIUINYECKAs PEIETKA (aTOMHAs!, MOHHAS, M€
WOH, KaTHOH, AaHUOH, JJIEKTPOJIUT U HEDJIEKTPOIUT, IIEKTPOIUTHYEC
MOHHOTO OOMEHa, OKHCIUTENHbHO-BOCCTAHOBUTENBHBIE PEAKIUH, OKU
OKHUCIIEHHE U BOCCTAHOBIIEHHUE, SJIEKTPOJIHM3, XUMHYECKOEe paBHOBECHE,
pEaKIfu, CKOPOCTh XUMHUECKOU peakiuu, karanuzarop, [IJIK, kopposus

2.2

OCHOBOIIOJIAratOIMUEe 3aKOHbBI XWUMHU: 3dKOH COXpaHCHHA MACChI, I
MCHI[GHCeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po




2.3

TEOPUH XMMHUU: aTOMHO-MOJIEKYIISIpHAsL TEOPUS], TEOPUS IIEKTPOIUTHYE

3 Brnanenue ocHOBaMu XMMHUUYECKON I'PAMOTHOCTH, BKIIFOUAOLIEH:
yYMEHHUE MPaBUIILHO MCIOJIb30BaTh U3YUYCHHBIE BEIIECTBA U MATEPUATIBI
yI0OpEeHHs, METAJJIBl M CIUJIaBbI, TPOIYKThI MEPepabOTKH MPUPOTHBIX

3.1 (yrns, mpuponHoro rasza, HedTu) B OBITY, CEIIBCKOM XO3SMCTBE, Ha °

3HAUEHUS KUPOB, OCIKOB, YIJICBOJIOB I OpraHM3Ma YeJIOBEKa; YMCH

BEILIECTB U XUMUYECKUX MPOIIECCOB Ha OPraHM3M YeJI0BEKa U OKPYKAIOT

3.2 YMEHUE UHTETPUPOBATh XUMUUYECKUE 3HAHUS CO 3HAHUSIMHU JIPYTUX y4eO

33 HaJM4He OMBITa PabOTHI C PA3IMYHBIMU UCTOYHUKAMU WH(OPMAIIUHU TIC
' MoMyJsipHast TUTEPATYpa, CIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)

34 yMeHHE OOBEKTHBHO OIIEHWBATh MH(POPMAIMIO O BEIIECTBAX, MX IIPE]

' MPUMEHEHUH U YMEHHE UCII0JIb30BaTh €€ IS PEIIeHHs y4eOHO-TI03HABA
Branenvne ocHOBaMHM TOHSTHITHOTO ammapaTa ¥ CHMBOJUYECKOTO S3b

4 dbopMyT HEOPraHWYECKHX BEIIECTB, YPAaBHEHWH XWMHUYECKHX PEaKIl
HomeHknatypbl (IUPAC u TpuBuanbHoit)

YMeHnne OOBICHATH CBS3b TOJOKEHHUsT djemeHTa B Ilepmommueck

5 XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB
AJICKTPOHOB), paCIpeAeIiEHUEeM D3JIEKTPOHOB IO YHEPTEeTHYECKUM YPC
MEePUOJIOB, KAJIUS U KAJIBITHS
[IpencraBienne 0 MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKU?

6 AIEKTPOOTPUIIATELHOCTh), MPOCTHIX M CJIOXKHBIX BEIIECTB OT
[Tepuoanueckoit cucteme (B MaJIbIX MEpUOJaX W TJIABHBIX MOATPYIIIIA>
aToMa

7 YMeHue KinaccupuImpoBaTh:

7.1 XUMHUYECKHE DJIEMEHTHI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMUYECKUE PEaKIIUU

8 YMeHHe onpeaesTh:

8.1 BaJICHTHOCTh ¥ CTEIICHb OKUCJICHUS XUMHYECKHX JIEMEHTOB, 3apsi] HOH:
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COCIUHEE
8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHUN)
8.4 OKHUCIIUTEIb U BOCCTAHOBUTEH

9 YMeHue xapakTepru3oBath (pU3nueckue U XUMUYECKUE CBOMCTBA:

o1 MPOCTBIX BEIIECTB (KUCIOPO, 030H, BOJAOPOI, IpaduT, aiMas, KPeMHH

' HATpHH, KalIuil, MarHuii, KaJIbLIA, aJTFOMUHHM, KEJE30)

9.2 CIIOXHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX PACTBOPOB (BOI:




CEPOBOJIOPOJ, OKCHJIBI U THAPOKCU b MeTaiioB [-IIA rpynm, anomun
(IT u 1), okcumer yraepona (II u 1V), xpemuns (IV), azota u dochop
CepHUCTas1, CepHasi, A30TUCTasl, a30THAA, pochopHast, yrojibHasi, KDeMHH

MIPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOKMCTBA BEILIECTB B 3aBUCUMOCT]

9.3 NPUMEHEHHE BEUIECTB B 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOKHOC
NPEBpAIEHUI B PA3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBJIATh MOJICKYJISIPHBIC 1 HOHHBIE YPaBHEHUS PEAKIHid, B T
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB (IPYIII)
10.4 TIOJITBEPKIAIOIINX TEHETUIECKYIO B3aUMOCBS3b MEXTy HUMH
11 YMeHue BbIUUCIATh (IPOBOAUTH PACUEThI):
1.1 OTHOCHTENIbHYIO MOJIEKYSIPHYFO W MOJIIPHYIO MAacChl BEIIECTB, Max
' 5JIEMEHTA B COEIMHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta3oB
114 M0 YPaBHEHUSIM XUMUYECKUX PEAKIUi U HAXOAUTh KOJIMYECTBO BEIIECT
' WM TTPOJYKTOB PEAKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4yHOTO TMO3HaHUs  (HaOmoJeHue,
12.1 MOJICIMPOBAHNE) TPU H3YYCHHHM BEIIECTB W XHUMHYCCKUX SIBJICHHIA
npoOiieMy U MPeAIoKUTh MyTH €€ pelieHus
122 Oe3omacHOM pabOTBl € XUMHUYECKHMMH BEUIECTBAMH, XUMHUYECKOM
' 000pyI0BaHHEM
npaBWiIaMyd 0€30MacHOrO OOpallleHHs C BEIIeCTBAMHU, HCIOJIb3YEMBbIN
123 IpaBWJIaMU TIOBEACHUSA B LENSAX CcOepexeHUs 3J0pOBbS U OKPYK
' NOHMMaHHE Bpena (OMacHOCTH) BO3JEHCTBUS HA >KUBBIE OpPraHHU3M
CIOoCOOOB YMEHbIIIEHUS U MPEJOTBPAILCHUS UX BPEAHOTO BO3ICHCTBHS
13 Hannuue mnpakTudyeckrMX HAaBBIKOB IUTAHUPOBAHUS M OCYIIECTBJICHU
9KCIIEPUMEHTOB:
131 U3y4yeHHEe M OINUCaHHe (U3MUYECKUX CBOMHCTB BEIIECTB; O3HAKOM
' XUMHYECKUMH SBIICHUSMU; OTBITHI, HILTIOCTPUPYIOLIUE TPU3HAKH MIPOTE
13.2 U3y4eHHe criocoOOB pa3eNeHus cMecen
HOJIydeHUE KHUCIOpOoJia U H3y4eHHE €ro CBONCTB; IMOJy4eHHE BOJIOPO)
13.3 NOJIy4eHUE YIJIEKUCIIOTO Ta3a M HM3YYEeHUE €ro CBOWCTB; MOJIYYEHHE

CBOMCTB




13.4

IIPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM J0JIEN paCTBOPE]

13.5

NPUMECHEHHE WHAMKATOPOB (JTakMyca, MeTwiopamxka u ¢deHoudr
XapakTepa cpelibl B paCTBOPaX KUCIOT M IIEI0Yei

13.6

UCCIICZIOBAHUE W OIIMCAHHWE CBOWCTB HEOPraHWYECKUX BEIIECTB a3
B3aUMOJICHCTBHSA KHUCIOT C METaJUIaMH, OKCHUJAMHU METAUIOB, PacTBO]
OCHOBaHWSIMH, COJISIMM; II0JIyYEHUE HEPACTBOPHMBIX OCHOBAHHW; BE

JPYrUM U3 pacTBOpa COJIM; UCCIIENOBaHNE aM(POTEPHBIX CBOMCTB T'HPOF

13.7

pGHIGHI/Ie 3KCHepI/IMeHTaJ'[BHBIX 3a1a4 10 TEMaM. «OCHOBHI)IG
COCIMHEHUINY; «DNEKTPOTUTHYECKAsT TUCCOoIManusy; «BaxHelnme Hel

«BaxHenle MeTaJIbl U UX COETUHEHU

13.8

XUMUYECKHE SKCIIEPUMEHTHI, HIUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHH
Ka4eCTBEHHBIE PEAKIMH Ha MPUCYTCTBYIOUIME B BOJTHBIX PaCTBOpPAX
noamn-, cyiabdar-, docdar-, kKapOOHAT-, CUIMKAT-AHUOHBI, THUIPOKCH,
MarHusi, KaJbliys, aTIOMUHUS, Kene3a (2+) u xkenesa (3+), meau (2+), 1m

14

Ymenue:

141

MIPE/ICTaBIATh Pe3yJbTaThl SIKCIIEPUMEHTa B (popMe BBHIBOJOB, JI0Ka3aTe
BBISIBJIATh SMIIUPUYECKHE 3aKOHOMEPHOCTH

14.2

yCTaHaBIMBATh CBA3M MEXIY peajlbHO HAOI0aeMbIMH XUMUYECKHUMY
MPOUCXOSIIUMH B MAaKpO- U MUKPOMHUPE, OOBICHATH IPUUUHBI MHOTOO!




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTIOHATUS
1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE dJIeMEeHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [Ipo
1.3 Xumuyeckasi popmysia. BaneHTHOCTh aTOMOB XUMHUUECKUX 371€MEHTOB. CTENeHb OKUCIT
14 3aKoH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOcuTenbHas aromMHass Macca. OTHoOCH
' MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSMHEHUHT
15 KonuuectBo BemectBa. Mosb. Mosmsipaas macca. Mossipabiii 00b€M Ta30B. B3zanmocs
' CTPYKTYPHBIX €IMHUIL BEIECTBA
16 duszndecKkue M XUMUUYECKHE SIBICHHUS. XUMHUYECKas PEakius U e€ MpHU3HaKH. 3aKo
' XHMMHWYECKHE yPABHEHHS
2 [Tepnoanueckuit 3akoH u [lepuoguueckas cucteMa xXuMudeckux ainemeHToB [[.1. Menr
91 [Tepuonnueckuii 3akoH. [lepronuueckass cucrema xuMuueckux siaeMeHToB .M. Me
' @uU3NYEeCKU CMBICI TOPSIKOBOIO HOMEpPA, HOMEPOB MEPUOJIA U I'PYIIIBI JIEMEHTA
99 Crpoenune atomoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpOEHUE IEKTPO
' 20 xummnyeckux anemMeHToB [lepuoaunueckoit cuctemsl [I.1. Menaeneea
3aKOHOMEPHOCTH B U3MEHEHHM CBOWCTB XMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX NEPU
2.3 aTOMOB, 3JIEKTPOOTPHUIATEILHOCTH, METAJUIMYECKIX 1 HEMETAJUIMUYECKUX CBOMCTB) U U
MOJIOKEHUEM IEMEHTOB B llepronueckoii cucteme u CTpOCHUEM UX aTOMOB
3 CrpoeHue BelecTa
31 Xumuyeckas cBsa3b. KoBaneHTHas (MossipHast U HEMOJSPHAS) CBA3b. DIEKTPOOTPUIIATES
' HNouHas cBsa3b. Meramnueckas CBA3b
3.9 Tunel KpucTaNIMYECKUX PemETOK (aTomMHasi, MOHHAsA, MeTajindeckas), 3aBUCHMOC
' KPUCTAJUIMYECKON PEIETKH U BUIa XUMUYECKOM CBS3U
4 Baxneiiue npeacraBuTean HEOpraHMYeCKux BemecTs. HemeTramibl 1 X coeAMHEHUS.
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COEIMHEHUMN: OKCHIOB (coseoopar
4.1 ampoTepHble) U  HecoJeoOpasylollue, OCHOBaHMM  (UIEMoYM U HEPaCTBO
(KucnopocoaepKaIie u 0eCKIUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJICIH]
4. ®u3znueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIJIOB: BOJAOPOJA, X
' docdopa, yruepoaa, KpeMHHs
43 ®u3znyeckue M XUMUYECKHE CBOMCTBAa MPOCTHIX BELIECTB-METAJJIOB: JIMTHUS, HATPI
' AITIOMUHHS, JKeJe3a. DIEKTPOXUMHUYECKUH Psii HAPSYKEHU METaJJIOB




@uU3NYEeCKUE M XUMHUYECKHME CBOMCTBAa BOJOPOJHBIX COCIAMHEHUW HEMETAIUIOB: :

4.4
aMMUaKa
45 dusnyeckue MU XUMHYECKHE CBOMCTBa OKCHUIIOB HemeTaywioB: cepbl (IV, VI), azor
' yraepona(ll, IV), kpemuusa(IV). Ilonydenue okcuioB HEMETaIOB
46 Xumudeckue cBoiictBa OkcuaoB: metawioB IA—IIIA rpymm, nuaka, memu(ll) m xene
' METAJJIOB
4.7 XUMHUYECKUE CBOWCTBA OCHOBAHWN W aM(OTEPHBIX THUAPOKCHIOB (HAa HpUMEpE TH,
' nuHka). [lomyuenne ocHoBaHUM U aM(DOTEPHBIX THUIPOKCUIIOB
OO0mue XUMHYECKHME CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEpOBOJIOPOIHOM,
4.8 dhochopHoOii, KpeMHHEBOM, yrobHOU. OcoObIe XUMHUECKHE CBOMCTBA KOHIIEHTPUPOBA!
[Tony4yenue kuciaot
4.9 OO6mme xuMHUUIeCKHe CBOMCTBA cpenHux coJiel. [lomydenne conei
4.10 [Tonyuenue, cobupanue, pacro3HaBaHue BOJIOPOa, KUCIOPOJIa, aMMHAKa, YTIEKUCIIOTC
4.11 [Tonyuenue amMmmuaka, CEpHOM M a30THOM KHUCIIOT B TPOMBINIIEHHOCTH. O61ne crnocoob
4.12 ['enetnueckas cBs3b MEXY KJIacCaMU HEOPraHUYECKUX COCIUHEHUH
5 XHWMHUYECKUE PEAKIUU
51 Knaccudukanus XMMHYECKHX peakiui MO Pa3IMYHbIM MPH3HAKaM: MO0 YHCIY U COC
' BEILECTB, 110 TEIIOBOMY 3(PPEKTy, 0 U3MEHEHUIO CTENIEHEH OKUCICHUS XUMUYECKUX 3]
5.9 TennoBoit 3(h(PEeKT XUMHYECKOW peakiuv, TEPMOXHUMHUYECKHE YypaBHEHHS. IK30-
' TepmoxuMuyeckne ypaBHEHUs
5.3 OKHCIIUTETbHOBOCCTAHOBUTEbHBIE — peakuMu. OKHUCIUTENIM U BOCCTAHOBUTEIY
' BOCCTAHOBJICHHS. DJIEKTPOHHBII OaiaHC OKUCIUTEILHOBOCCTAHOBUTEILHOM peaKIuu
5.4 Teopust 3NEKTPONUTHYECKON auccounanuy. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U HEAJI
' 31eKTpOoJUThl. CTENEeHb JUCCOMAIIN
55 Peakuuu monHOro oOmeHa. YcioBus NPOTEKaHUS peakUUd HOHHOTO OOMeHa, IO
' YpaBHEHUS peaKLHii
6 XuUMHS ¥ OKpYXarouiasi cpeia
6.1 BemectBa u marepuanbl B NOBCEIHEBHOW JKM3HM 4ellOBeKa. be3omacHoe HMCHoJib3C
' peakiuii B 1abopaTopuu u ObITy. [lepBast HOMOIIIb MPH XUMUYECKHX OKOTax U OTpPaBJIe]
XUMHUECKOe 3arpsi3HeHHE OKpy»Karolled cpelbl (KUCIOTHBIE MOXKIH, 3arps3HEHHE
6.2 criocoObl ero mpenoTBpauieHus [IpenenpHas momycTuMasi KOHIEHTpauus BeriecTB (]
HKOJIOTUYECKUX MpoOIieM. Y cuiieHne NapHuKoBoro 3(dekra, pazpyiieHne 030HOBOTO C.
IIpumenenue cepsl, a3ora, dochopa, yriaepoaa, KpEMHUS U UX COCAUHEHHUH B OBITY,
6.3 CEJIbCKOM XO3sicTBe. IIpuMeHeHne MeTauioB M CIUIaBOB (CTallb, YyTyH, JArOpal
MIPOMBIIIIEHHOCTH UX coeuHeHui. [IoHsITHEe 0 KOPPO3UU METAIIJIOB, OCHOBHBIE CIIOCO0
6.4 [TpupoiHBIE MCTOUYHUKU YTIIEBOJOPOJOB (Yroiib, MPUPOJHBINA Ta3, HEPTH), MPOIYKTh




POJIb B OBITY U IPOMBIIIJICHHOCTH

HCpBOHa‘-IaJ'ILHLIC MOHATUS 00 OPraHN4CCKUX BCHICCTBAX KAK O COCAMHCHUAX YrJji€poaa

6.5 9TaHOJI, TJMIIEPUH, YKCyCcHas KUCiioTa). [loHsTHe 0 OMOJIOrHYeCKH BaXKHBIX BEHICCTBAX:
POJIH B )KU3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o (opMyiTaM XUMHUYECKUX COCTMHEHHUN
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B pACTBOPE
7.3 110 XUMUYECCKIM YPAaBHCHHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






