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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTeIbHOM IPOrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha OCHOBE (eaepaibHONM paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuUMHUS» B 00pa3oBaTeNbHBIX — oOpraHusaiusx Poccuiickoi
denepauni.

[Iporpamma o xumum MaéT MpeACTaBICHHE O LEAX, OOIeld CcTpaTeruu
oOy4eHUs, BOCIHUTAHUS W Pa3BUTUS OOYUYAIOIIUXCS CPEJACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHABIMBAeT  00s3aTeIbHOE  MPEIMETHOE  COJIepXKaHue,
peayCMaTPUBAET PACIPEICIICHHE €Tro M0 KiaccaM M CTPYKTYPHUPOBAHHUE IO
pazznenaM M TeMaM MPOTPaMMbl MO XUMHUH, OMNPEIEIsSeT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEH/TyEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTUKM Y4eOHOro IMpolecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOMN
IpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUM
K pe3yjibTaTaM OOy4YeHHUss XMMHUHM Ha YPOBHE IeJiel u3ydeHHUs MpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON MAESTEIBHOCTH OOYYarOIIErocs: IO
OCBOCHHUIO YU4EOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIY>KUT OCHOBOW [JIsi (hOPMHPOBAHUS MHPOBO33PEHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM €IUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpPMHUPYEMBbIE XMUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTUU U 00 SBOJIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TT0OATBHBIX
mpo0JIeM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET peaju3aldd BO3MOXKHOCTEH IS CaMOpa3BUTUA U
dbopMupoBaHUS KyJIBTYphl JUYHOCTH, €€ oOmed u (QYHKIIMOHAIBHON
IPAaMOTHOCTH,;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXCcs, HABBIKOB HMX CaMOCTOSITEIIbHOW y4eOHOW JesSTEIBHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEJOBATEIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MMOBCEJIHEBHOM KU3HU, TaK U B MIPOPECCHOHAIBHOU JIESITEIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIIa HA E€IWHCTBO MPUPOABI M  YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKYy, BHOCUT CBOM BKJIajJ B
HKOJIOTMYECKOE 00pa3zoBaHUE O0yUaAIOIIUXCA.

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUKU O0ECTIeUUBAIOTCS CHeIU(UKON
CoJiepKaHMsl  yuyeOHOTO TIpeAMeTa, KOTOPBIM SBJSETCS  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpaK€HWEeM 0a30BOM HAyKW XMMHH Ha ONpe/eIEHHOM dTare
e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH
Ha OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIBHBIX 3HAUUMBIX TMOHSITUN
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi IpOorpaMMBbl 10 XUMUU C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 Mojxoja K e€ nzydeHuto. CoiepkaHue CKIIaJIbIBACTCS U3 CUCTEMBI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
XxuMu4ecko peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbI 110
OPUHUUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— nepuoandeckoro 3akoHa JI. M. MeHneneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

—TpeCTaBIeHU 00 DIIEKTPOIUTHYECKON JUCCOLMAIMMA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBIMOJHAS (PYHKIUHU OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJICTABIEHAS] O XHMHUYECKOM COCTABIAIONICH HAayYHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN NPUPOJIbl, IECHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHue XuMuu npoucxXoauT ¢ IPUBICUECHUEM



3HAHUW W3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOMUH MUpP»,
«buonorus. 5-7 knacce» u «Pusmuka. 7 Kiaccy.

[Ipu wu3ydyeHUM XUMHUU MPOUCXOAUT (POpMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAaykKM Kak  oOOJacTd  COBPEMEHHOIO0  €CTEeCTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEKa W KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBON KYJIBTYpbl. 3ajlaya y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUHN, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKHUX peakiui, B (POpPMHPOBAHHU U PA3BUTUU
MO3HABATEIbHBIX YMEHUNW W HMX NPUMEHEHUU B Yy4eOHO-TO3HABATEIbHOU H
y4eOHO-UCCIEIOBATEIbCKON IESITEIbHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOro
oOpalieHust ¢ BEIIeCTBaMH B TTIOBCETHEBHOM JKH3HHU.

[Ipy u3ydyeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
BaKHOE 3HAYCHHUE TPUOOpENN TaKue e, KaK:

— (opMUpOBaHHE HHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HampaBJIeHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKOE MpPUOOIICHHE
oOy4Jaromuxcs K CaMOCTOSITENIbHON MO3HABATENbHON NESITebHOCTH, HAYYHBIM
METOJIaM TO3HaHUS, (OPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

—  obecmedyeHue  yCIIOBHA, CIIOCOOCTBYIOIIIUX  TPUOOPETEHUIO
OOy4JaromMMHCS ~ OMbITa  Pa3HOOOpPa3HOW  NESATENbHOCTH, TMO3HAHUA U
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMII), MUMEIOIIHNX
YHUBEPCAJIbHOE 3HAUCHUE JJIS pa3IMYHBIX BUJIOB JIESITEIIBHOCTH;

— ¢opMupoBanue o00mIeH (QYHKIHMOHATBFHON H €CTeCTBEHHO-HAYYHON
IrPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHUU OOBSCHATh U OICHUBATH SIBICHHUS
OKPY’KaIOLIEr0 MUpPA, UCIOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE NPU U3YYEHUU
XUMHH, TPUMEHATh MX TPU PEUICHUU MpoOJieM B TOBCEIHEBHOW >KU3HU U
TPYZOBOM JEATEIbHOCTH;

— ((dopmupoBaHne y O0OydYalOmUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAHHSI UEHHOCTH XUMHWYECKUX 3HAHUWU [Ji1 BBIPAOOTKHU 3KOJIOTUYECKH
1eJIeCO00Pa3HOTO TIOBEACHHSI B OBITY W TPYJAOBOM JESITEIBHOCTH B IETAX
COXpaHEHHMs CBOETO 3J0POBbs M OKPY’KAIOLIEH MTPUPOITHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX LIEHHOCTEM,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Tpoduias ¥  HAMPaBICHHOCTH
JanbHeuIIero o0yyeHusl.

OOmiee 4Yncmo 4YacoB, OTBEACHHBIX JUISI W3YYCHHsS] XUMHH Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 38 yacoB
(2 yaca B Henem0), B 9 kimacce — 68 yacos (2 yaca B HEJEIO).

COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[IpenmeT xumuu. Posib XuMHUM B )KU3HU YEJIOBEKA. XMMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSTHHUE
BeliecTB. [loHaTHE 0 METOJax MO3HAHUS B XUMUHU. YHUCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE 3JIE€MEHThl. CUMBOJIBI XUMHUUYECKHUX
3neMeHTOB. [IpocThie U ClIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckast (opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAasT aTOMHas Macca.
OtHOcuTenpHAs MOJIEKYJIsIpHasi Macca. MaccoBas A0J1 XUMHUYECKOTO 3JIEMEHTA
B COEJIMHEHHH.

KommuectBo BemecrBa. Mons. Momsspras  Macca.  B3aumocssisb
KOJIMYECTBA, MAcChl W YHWCIA CTPYKTYPHBIX €IMHUI] BellecTBa. Pacd€Tsl Mo
dbopMynaM XUMHUYECKUX COCTMHEHHM.

Q®u3nueckue M XUMHUYECKUE SBICHUA. XHMHYECKas peakuus U eé
OPU3HAKU. 3aKOH COXPAHEHHWS MacChl BELIECTB. XHWMHUYECKHUE YPAaBHEHUSI.
Knaccudukanus XuMu4ecKux peakiuil (CoeTuHeH s, pa3IoKeHHs, 3aMeIICHUs,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON MOCYJ0M, MpaBuiaMu paboThl B TabopaTopun
u mpuéMamMu oOpamlieHus C JIaDopaTOPHBIM OOOpYAOBaHHEM, H3yYCHUE U
omucanne (HU3NIECKUX CBOUCTB 0Opa3lOB HEOPTraHMYECKUX  BEIIECTB,
HaOmoneHne pusndyeckux (TUTaBICHUE BOCKA, TasTHUE JIba, PACTHPAaHUE caxapa
B CTYIIKE, KMIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYH,
MPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
SABJICHUHN, HAOMIOJIEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, pasznoxenue ruapokcuaa meau () mpu HarpeBanuu, B3anmonecTBUE



xeinesa ¢ pactBopoM conu meau (1), n3yuenue cnoco0GoB paszzaeneHus cMecei: ¢
MOMOIIBI0  MaruuTa,  (QUIBTPOBAHUE,  BBIMApUBAHUE,  JTUCTHLISALIUS,
xpoMartorpadus, MNPOBEICHHE OUYMCTKU IMOBAPEHHOW COJU, HAOIIOJECHUE W
ONMCAHUE PE3YyJbTAaTOB MPOBEACHUS OMNbITA, WILIFOCTPUPYIOIIETO 3aKOH
COXpaHEHHMs MaCChl, CO3/JaHUE MOJIETICH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

Baxueiue npeacTaBuTe M HEOPraHM4eCKMX BelecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3j1€MEHT U POCTOe
BemecTBo. HaxoxkneHue kuciopoja B mpupojne, puznueckue u XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopojga. CriocoOb
MOJIYYEHHUsI KHUCJOopoJa B Ja0OpaTopuud W MpOMbIIUIeHHOCTH. Kpyrosopor
KucliopoJia B mpupoze. O30H — aJuloTpornHas MoU(PUKAIUS KUCIOPOa.

TernnoBoit APekT XUMHUUECKON peakIuu, TEPMOXUMUYECKUE YpaBHEHMUS,
9K30- U DHIAOTEPMHUUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJICHHE MapHUKOBOTr0 3 (deKTa, pa3pymieHrue 030HOBOTO CJIOS.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxoxkaeHwe Bogopojia B
npupojse, (¢GU3MYECKHEe W XUMHUUYECKHE CBOMCTBA, NPHUMEHEHHE, CIIOCOOBI
nonydeHusi. Kucimotel u conm.

MonsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HacelllieHHblE W HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 1075 BelIeCTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponb pacTBOpOB B MpUpOAE U B KU3HU 4esoBeka. KpyroBoport
BOJIbI B PUPO/IC. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OYMCTKA MIPUPOTHBIX
BOJI.

Knaccuduxanus Heoprannyeckux coenuaeHuit. Oxcuanl. Knaccudukamms
OKCHJIOB: cojieoOpa3yroniue (OCHOBHBIC, KHUCJIOTHBIC, aM(pOTepHBIC) U
HecosieoOpaszyromue. Homenknarypa okcumoB. DuU3MYECKHE W XUMHUYECKHE
CBOMCTBa OKCUIOB. [loydyeHrne OKCHIOB.

OcHoBanusi. Knaccudukarmsi OoCHOBaHUWIA: MIENOYM W HEPACTBOPHUMbBIC
ocHoBaHMs. HomeHknatypa ocHOoBaHUM. PU3NUECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHul. [lonyyeHne ocHOBaHM.

Kucnoter. Knaccudukanus kucinor. Homenknarypa kucior. @usnyeckue
U XUMHYECKHE CBOMCTBA KUCJIOT. Psan aktuBHOCTH MeTamnoB H. H. bekerona.
[Tony4yenune Kucior.

Comu. Homenkmatypa coneil. ®Pu3nMyeckue M XHMHYECKHE CBOWCTBA
conent. [lonydyenue comen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCNHEHUM.

Xumuueckuit IKCnepumenm:



Ka4eCTBEHHOE OIpPEIECIICHUE COACPkKAHUS KHUCIOpOJa B  BO3IYXE,
nojiyuyeHue, coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB KHUCJIOpOJA,
HaOJIOJICHUE  B3aWMMOJICMCTBUS  BEIIECTB C  KHUCJIOPOJAOM H  YCJIOBUS
BO3HUKHOBEHUS M TIpeKpalieHuss TopeHusi (TMokapa), O3HAKOMJIEHHUE C
oOpa3llaMd OKCHUJOB M OIMCAaHME WX CBOWCTB, TMOJy4YeHUE, COOUpaHUE,
pacrio3HaBaHHWE M HW3y4Ye€HHE CBOMCTB BOJIOpojJia (FOpEeHHE), B3aUMOJCHCTBUE
Bojopoja ¢ okcugoM meau (1) (Bo3MokHO HCTIONB30BaHKE BUIEOMATEPUATIOR),
HaOMIo/IeHne O00pa3lloB BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOCHHOCTEM pacCTBOPEHHUS BEIIECTB C Pa3IUYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIMPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO
BEI[ECTBA, B3aMMOJICCTBHME BOJbI C MeTAIaMH (HATPUEM U KaJIbI[UEM)
(BO3MOKHO UCIIOJIb30BAaHUE BUJICOMATEPUANIOB), UCCJIEIOBAHUE O00pPa3lOB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJACHUE W3MEHEHUS
OKpackd MHIMKATOPOB B pacTBOpax KHUCIOT U IWIEJIOYEH, H3y4YCHUE
B3aumozeicTus okcuna meau (ll) ¢ pactBopoMm cepHO#l KHCIOTHI, KHCJIOT C
MeTaJJIaMH, PEAKINI HeUTpanu3auu, MoJay4eHue HEpaCTBOPUMBIX OCHOBaHUM,
BBITCCHEHUE OJHOTO MeTajyla JpyruM W3 pacTBoOpa COJH, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a7a4y M0 TeMe «BaxHellne Kiacchl HEOPraHUYECKHUX
COEIMHEHUI).

IMepuonuueckuit 3axkoH U Ilepuogmuyeckasi cucreMa XMMHYECKHUX
ieMenToB JI. . MenneneeBa. CtpoeHue aTtoMoB. XUMHYECKasi CBA3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIHT

[lepBbie MOMBITKH KIACCH(PUKALNK XUMHUUYECKHX 31eMeHTOB. [lonsTtue o
IPYIIaxX CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE U WIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOpble 00pa3zyroT amdoTrepHbie
OKCHUJIbI U TUAPOKCHUIBI.

[Tepuonnuecknii 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuoanass W JUIMHHONEPHOAHAS (OPMBI
[Tepuoguueckoit cuctembl xumuueckux odiaemeHToB J[. WM. Menneneena.
[lepuonsr u rpymnmbl. OU3NUECKUN CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB
1epuojia v TPyNHIbl JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M3oTombl. DIEKTPOHBI.
CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XMMUYECKUX AJIEMEHTOB
ITepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA IT0 ero nosnoxxenuro B [lepuonnueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO rPyIaM U Nepruoiam.



3nauenue llepumommueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. . 1. Mennenees —
YYEHBIN U IPaXKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpHAas) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE PEAKLINHU.
[Ipouieccrl OkuCIEeHUSI U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yuyeHrne 0oOpa3IoB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCHCTBHE
TUJAPOKCHIA IIMHKA C PAacCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX —PEaKIU
(ropeHue, peakiyu pa3ioKeHUs, COCTUHEHMUS ).

Meoscnpeomemnuie céa3u

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCSL 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO--HAYUYHBIX
TOHATUM, TaK W TIOHSATHUM, SBJISIONIMXCA CHCTEMHBIMH JUIS OTHCIIHLHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: Hay4dHBIM (akT, THIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, KilaccuPuKkamus, TEePUOJIUYHOCTD,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: marepusi, atoM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIBI, PAAUOAKTUBHOCTb, MOJICKYJA, JJECKTPUUYECKUM 3apsil, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSTHHE BEIECTBA, Ta3, (PU3MUECKHEe BEIUYHHBI,
€IMHUITBI U3MEPEHUSI, KOCMOC, TIaHEThI, 3BE3/b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaAIbl, TOPHBIE TOPOIBI,
MOJIE3HBIE UCKOITAEMBbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XMMHYECKAs peaKknus

[Tepunonuueckuit 3akoH. [leppoanueckass cucteMa XUMHYECKUX 3JIEMEHTOB
. . MengeneeBa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX MNEPUOJIOB, KAJIMSA, KaJdblHMs W UX
COCJIMHEHUH B COOTBETCTBUM C IIOJIOXKECHUEM 3JIEMEHTOB B Ilepuoanyeckoit
CHCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BeliecTBa: BUAbI XUMHYECKOW CBSI3U. THUIBI KPUCTAITUUYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAIIUYECKON PEIIETKU
M BUJa XUMHYECKOU CBSA3U.



Knaccudpukanus u  HOMEHKJIaTypa  HEOPraHUYECKUX  BEIECTB.
XUMHYECKAE CBOMCTBA BEUIECTB, OTHOCALIUXCS K Pa3IMYHbIM Kjaccam
HEOPTraHUYECKUX COCAMHEHUM, TeHeTUYECKasl CBsI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudpukanus XUMUYECKUX peakiuii MO pa3iuYHbIM HpHU3HaKaM (110
YUCJIy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY AP deKTy,
M0 U3MCHCHHMIO CTCIICHCH OKHCICHUS XHMHUUYECCKMX DJIEMCHTOB, IIO
o0paTUMOCTH, TIO YYaCTHIO KarajauzaTopa). OK30- M OSHIOTEPMHUYECKHE
peaKkIuu, TEPMOXUMHUYECKUE YPaBHEHUS.

[TonsitTue o ckopoctu xumuueckoil peakiuu. [lonsaTre 060 0OpaTUMBIX U
HEOOpaTUMBIX XUMHYECKUX peakiusx. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbx peakuusx. [lonatue o karamuze. [loHsTHE O XUMHUYECKOM
paBHOBecuu. DaKTOPHI, BIUAIONIME HA CKOPOCTh XMMHWYECKOW pPEaKIUu MU
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIBHBIC  PEAKIIMK, JJICKTPOHHBIM  OanaHC
OKHCITUTEIbHO-BOCCTAHOBUTEIbHOW  peakumu.  CocraBiieHHEe  ypaBHEHUU
OKHCITUTEIbHO--BOCCTAHOBUTEIIBHBIX PEAKIUiA ¢ HCIOJIB30BAaHUEM METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus AIEKTPOIUTHIECKOU JIMCCOIUAIIHH. DIEKTPOJIUTHI u
HEAJIEKTPOJUThl. KaTuoHbI, aHMOHBL. MexXaHW3M JUCCOLMAIMU BEUIECTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOUW cBsizu. CTeneHp auccounanuu. CUibHbBIE U
ciabbie SIEKTPOTUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TIOJIHBIE M COKpalléHHbIE HWOHHBIC ypaBHeHUs peakiuil. CBoiicTBa
KHUCJIOT, OCHOBaHUW M COJICH B CBETE MPEICTABICHUN 00 3JIEKTPOIMTHYCCKON
nucconnanuu. KauecTBeHHbIE peakiud Ha HOHBIL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuit IKchepumenm:

O03HAKOMJICHHE C MOJACISIMH KPUCTAJUTMYECKUX PEIIETOK HEOPTraHUYECKUX
BCIIIECTB — METAIOB U HEMETaioB (rpaduTa U ajiMasa), CIOKHBIX BEIICCTB
(x;mopuga HaTpus), HCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOMU
peakuu  OT  BO3JSHCTBUS  PA3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
3JIEKTPOINPOBOTHOCTH PACTBOPOB BEIIECTB, Ipollecca AUCCOLMAIMUA KHUCIIOT,
1Iea04eit U coieit (BO3MOXKHO MCIOJIb30BAHKE BHIEO MAaTEPUAJIOB), MPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIMIMUX MPU3HAKU MPOTEKAHUS PEeaKIMii HOHHOTO oOMeHa
(oOpazoBaHme ocajaka, BBIJICICHHE Tra3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHI
(ropenwue, peakiuu pa3I0kKEeHU, COCJITMHECHUA), pacrno3HaBaHHE
HEOPraHUYECKUX BEIIECTB C TOMOIIBI0O KAaYEeCTBEHHBIX pPEAKIMi Ha HOHBI,
pellIeHne SKCIIePUMEHTAIbHBIX 3a7a4.



Hemertanbl U MX coelMHEHUA

OO6mass xapakTepucTuka TranoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u (pU3nIecKue CBONCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHUMHUYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3auMozeiiCTBUE C MeTaUlaMHi, HeMeTalJlaMH, LIeiao4YamMu). XJIOPOBOJOPO.
ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJNyYEHNE, IpUMEHEHUE. JleicTBre
XJIOpa ¥ XJIOPOBOAOPO/JIAa HA OPraHU3M 4YeJIOBEKAa. BakHeWIme XJI0pUAbl U UX
HaX0XJICHHE B PUPO/IE.

O6mass  xapakrepuctuka ds1eMeHToB  VIA-rpynmel.  OcobeHHOCTH
CTpOEHUSI aTOMOB, XapaKkTepHble cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBA TPOCTBIX BEUIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIC
MoIU(UKALKMK KUCIOPOJa U cepbl. XUMHUUECKHE cBOICTBa cepbl. CepoBOAOPOI,
cTpoeHue, ¢u3MUeckue MW XUMH4Yeckue cBoicTBa. OKCHUIBI Cepbl  Kak
NpPEICTABUTENN KHUCIOTHBIX OKCUAoB. CepHas KuCIOTa, (U3MYECKUE U
XMMHYECKHE CBOMCTBa (00IIME Kak TMPEACTaBUTENS Kiacca KHCIOT H
cneruduyeckrue). XUMUYECKUE PEaKIINH, JeKalllhie B OCHOBE MPOMBIIIIEHHOTO
crocoba moiydyeHus: cepHoil kuciothl. [Ipumenenue cepnoit kuciotsl. Conu
CEpHOM KHCIIOTHI, KAUeCTBEHHAs peakius Ha cyibdaT-uoH. Haxoxnenue cepsl
U e€ coeMHEHUI B MpHpoje. XUMUYECKOE 3arpsi3HEHHE OKPYXKaIoleh cpeibl
COCIMHEHUSMH Cepbl (KUCIOTHBIEC JOXKIH, 3arpsi3HEHHE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIIECHUS.

O6mas xapakTepucTuka nemMeHToB VA-rpynmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHBbIE CTENEHU OKHUCIEHHUA. A30T, pPacHpOCTpaHEHUE B
npupoje, hpu3nueckue U XuMHIeckre cBoicTBa. KpyroBopoT a3ora B mpupoe.
AmMuak, ero GpU3NYecKue U XUMUYECKHUE CBOMCTBA, TIOJyYEHHUE U MPUMEHEHHE.
Conmu amMMoHUS, WX (GU3HYECKHE W XUMUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHS. A30THasl KHCJIOTa, €€ MOJIy4YEHHE,
¢usnyeckne M XUMHUYECKUE CBOMcTBa (00IIME Kak MpeacTaBUTENs Kiacca
KUCIOT U crneuuduueckue). Vcrnonb3oBaHue HUTPATOB M COJEM aMMOHHUS B
KaueCTBE MUHEPAIBHBIX YAOOpeHHH. XUMHUECKOe 3arpsi3HEHHUE OKPY>KaloImen
Cpellbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JTOK/IH, 3arpsI3HEHNE BO3AyXa, [TOYBBI
u BogoémoB). Docdop, ammorponHsie Mogudukanuu dochopa, dpusndeckue u
xumudeckue cBoiictBa. Oxcua dochopa (V) u  dochopHas Kuciora,
dusznueckne u XUMHIECKHE CBOMCTBA, moydenue. McmonszoBanue gocdaTtoB B
KayeCTBE MUHEPAJIbHBIX y100pEHUil.

O6mrast  xapakrepuctuka d1meMeHToB  |VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. YTJIEpOJ, alIOTPOIHbIE
MOAU(DUKALNH, PACHPOCTPAHEHHE B MPUPOAE, (PU3NYECKHE U XUMHUYECKHE



cBoicTBa. Ancopbiusi. KpyroBopot yriepona B mpupojge. Okcuasl yriepoaa,
ux (U3UYECKHE U XUMUYECKHE CBONCTBA, JCHCTBHME HA >KUBBIE OpPraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBA3AHHBIE C OKCUIOM
yraepona (1V), rumoreza riodanbHOr0 MOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
ahdekr. YrompHas kuciaora u e€ con, UX (UHYECKHE U XUMHUYECKHE
CBOIICTBa, Mojy4yeHue W npumeHeHue. KadecTBeHHas peakius Ha KapOoOHarT-
noHbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHbie TIOHATHS 00 OpPraHUYECKUX BEIIECTBAX Kak O
COCIMHEHUAX yriepojia (METaH, 3TaH, dTUJICH, aleTHJICH, 3TaHOJ, TJIULEPHH,
yKCycHasi KuciioTa). [lpupojiHble HCTOYHUKH  YIIEBOAOPOJOB  (Yroib,
OPUPOAHBIN ra3, HePTh), MPOAYKTHI UX MepepadoTku (OEH3UH), UX POJIb B OBITY
U TPOMBINIICHHOCTH. [loHsATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpPaAX,
Oenkax, yriaeBoJax — M UX POJIM B KM3HU yesoBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCIUHCHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, TOJIYyYCHHE U
npumeHenne. CoenuHeHus KpemHHs B mpupoze. OOuue mnpencraBieHuss o0
okcuje kpemuus (1V) u kpemuueBoit kucnore. CUIMKATHI, UX UCIIOIL30BAHUE B
OBITY, B MPOMBINIJIEHHOCTH. Ba)kHeil1ine cTpouTebHbIE MaTEpUAIIbl: KEpaMUKa,
CTEKJIO, LIEeMEHT, O0eTOH, kee300eToH. [IpodiaemMbl 6€30macHOro UCIOIb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHne oOpa3IoB HEOPraHWYECKUX BEIICCTB, CBOMCTB COJISTHOM
KHCTIOTHI, MPOBE/IEHNE KaU€CTBEHHBIX PEaKIINil Ha XJIOPUA-UOHBI U HAOII0IeHNE
NPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpa)karolue (pu3ndecKkne U XuMHUYECKUe
CBOMCTBAa TaJOIT€HOB W HX COEJUHEHHH (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), O3HAKOMJICHHE C OO0pas3laMu XJIOPUIOB (TaJOTCHUIOB),
O3HaKOMJIEHHE C oOpasuaMu cepbl U €€ COECOUHEHUSIMH (BO3MOXKHO
WCIIOJIb30BaHUE BHUJEOMATEpUaloB), HaOIIOIEHNE Tpolecca OOyrIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3YYECHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpPHOM  KHCIOThHI, MPOBEIACHUE
KaueCTBEHHOW peakiud Ha CcyabpaT-uoH W HaOMOIeHWe TMpu3HaKa e&
MPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa U ux
COeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEpHUAIOB), oOpa3lamMu
a30THBIX U (pocopHBIX ynoOpeHuid, moaydeHne, coonpanue, pacro3HaBaHue U
M3yYEHHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIMi Ha HOH
aMmMmoHust u  (QocdaT-uOH W  U3yYEHUE NPU3ZHAKOB UX MPOTEKaHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEIbIO (BO3MOXKHO



WCIIOJIb30BaHUE BHUACOMATEPHUANIOB), HW3YUYEHHUE MOJEICH KPUCTALTUHYECKUX
peméTok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIEHHE C MPOIECCOM
a7copOIMKM pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W W3YYCHUE CBOMCTB
YIIEKUCIOr0 Ta3a, MPOBEJACHUE KAueCTBEHHBIX peakluid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYCHHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIMKATHOM HPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHeimne HeMeTaaIbl U UX COCAUHECHUS .

MeTta/uibl M UX COEMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaIIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKasi KPUCTAIIIMUECKasl PelETKa. DIEKTPOXUMUYECKUN Pl
HanpspKeHU MeTaioB. Du3nyeckue M XUMHUUYECKHE CBOMCTBA METAIIOB.
OO6mue crocoObl TONy4eHUsT MeTaioB. [loHSATHE O KOPPO3HH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY M IPOMBITIIIICHHOCTH.

[[leounble  MeTauibl: ToJiokeHUWe B Ilepuoguueckoid  cucTeMe
xuMu4deckux 3semMeHToB J[. 1. MeHeneeBa, CTpoeHUE UX aTOMOB, HAXO0XKICHUE
B npupojse. Puznueckne W XUMHYECKHE CBOMCTBA (HA MpUMEpPE HATPUA U
kayusi). OKCHABI UM TUAPOKCUIBI HATpUs W Kanus. l[IpuMeHeHue NIeT0YHbBIX
METAJJIOB U X COCMHEHMUIA.

[[lenoyHO3eMeENbHBIE METAUIBI MAarHuii W KaJbIUW: TIOJOXEHUE B
[Tepuonuueckoit cucreme xumuueckux osnemeHTtoB J[. M. Mennaeneesa,
CTPOCHHE MX aTOMOB, HaXxOXJAeHHUE B mpupoje. PuU3nuecKue U XUMHUYECKHUE
CBOWMCTBa MarHusg W Kalbliud. BakHeillne coeauHEHUS KalblUs (OKCH],
TUAPOKCHU, coiin). JKECTKOCTh BOABI U CIOCOOBI €€ YyCTPAHEHHS.

AnroMuHMK: ToNOKeHue B llepuonnuecko cucTeMe XMMHYECKUX
snementoB JI. M. MeHneneeBa, CTpOCHME aToma, HAXOXKJIECHHUE B MPHUPOJIE.
duznyeckue M XUMHUYECKHME CBOWCTBA aMOMUHUSA. AMQOTEpHBIE CBOHCTBA
OKCHJIa ¥ TUAPOKCHUIA ATFOMUHUSL.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHE aToMa, HaxOoxAcHHE B npupoae. dusznueckue u
XUMUYECKHE CBOMCTBa »xene3a. OKCHUbl, TUAPOKCUAL U conu xene3a (Il) u
xenesa (l1l), ux cocras, cBoiicTBa U MOITyUYEHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHME ¢ oO0pasllaMu METAJUIOB M CIUIaBOB, MX (PU3HUUYECKUMHU
CBOMCTBaMH, H3Y4Y€HUE pE3YyJIbTATOB KOPPO3UU METAIOB  (BO3MOXHO



WCIIOJIb30BaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA
KaJIbLIUS U HATpus C BOJOW (BO3MOKHO HCIOJIb30BAaHHUE BUICOMATEPHUAIIOB),
HCCJIEI0BAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPHUANIOB), IMPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIM HA UOHBI: MarHus, KajlblUs, AJIIOMUHUS, [IMHKA, KEIe3a
(1) wu xene3a (1), memu (IlI), HaOmrOmEeHHWE | ONHMCAHHE IPOIECCOB
OKpalllMBaHMs IUIAMEHU WOHAMHM HATpHUs, Kalusid M KalblUs (BO3MOXXHO
UCIIOJIb30BaHUE BHJICOMATEPHANIOB), HCCieAoBaHUE aM(pOTEPHBIX CBOMCTB
TUJPOKCHIA ATIOMUHUS W TUIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHelmme MeTamibl U KX COCTMHEHUSI».

XuMHS U OKpYKa0LIas cpeaa

BemiectBa m Marepuansl B MOBCEIHEBHOM >KM3HM 4elioBeKa. be3omacHoe
UCITIOJIb30BaHHUE BEIIECTB U XUMHYECKUX peakiuii B ObITy. [lepBas momorns npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUUYECKOE 3arpsi3HEHUE OKPY Karolle cpeibl (MpeesibHas J0MyCTUMast
KOHIIeHTpauusi BemiecTB, ganee — I[I[JIK). Ponp xumMum B penieHuu
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTEepPHUAIIOB (CTEKJIO, CIIJIaBbl METAJIJIOB, MTOJIMMEPHbBIE
MaTepHuaJbl).

Mesrcnpeomemmnbwie cea3u

Peanuzanusa mexnpeaMeTHBIX CBS3€H MPU W3YyYEHHH XMMHUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX
NOHATUN, TaK M TOHSATUN, SBISIOIIUXCS CUCTEMHBIMH IS OTHAEJIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mume ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHbIN (DaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHallu3, CHUHTE3, KiIaccuPuKanus, TMepUOANIHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3 eKT, TeXHOIOTHS, MaTePHUAIIbI.

dus3nka: marepusi, atoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOIbI, PaJuOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUNU 3apsii, MPOBOAHUKH,
MTOJTYIIPOBOAHUKH, JHAJICKTPHKH, (OTOIIEMEHT, BEHIECTBO, TEI0, OOBEM,
arperaTHO€  COCTOSIHME  BEIIEeCTBA, a3,  pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYECKasi pemETKa, CIUIaBbl, (U3WYECKUE BEIWYHHBI, €UHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: gporocunTes, npixanue, 6uocdepa, 3KocUCTEMa, MHHEPATIHHBIC
yA00pEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.



I'eorpadus: armocdepa, ruapocdepa, MHUHEpadbl, TOPHbIE MOPOIBL,
MOJIE3HbIE UCKOTIAeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.
IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBLIET'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTAThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOILETO
o0pa30oBaHus JTOCTUTAIOTCS B XOJA€ OOy4YeHHUS XMMHUHU B €IMHCTBE YYEOHOU U
BOCIIUTATENILHOW  JESATETLHOCTH B  COOTBETCTBUU C  TPATUIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHHUS U CIIOCOOCTBYIOT
nporeccaM CaMOMO3HAHUs, CAMOPAa3BUTHS U COLMATM3ALMU 00YyJarOIINXCS.

JIn4HOCTHBIE  pe3yibTaThl  OTPAXKalOT TOTOBHOCTh  OOyYarOMIMXCSA
PYKOBOJICTBOBATBbCS CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHCHTAIUA M
paciIMpeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YMCIIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHONICHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJIEAWI0, MOHMMAaHUs 3HAYEHUS XUMHUYECKOU
HAyKU B )KM3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTU BIAAETh JOCTOBEPHOU
uHbopMaIiel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XUMUU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOLLIEHHM B  KOJJIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeIOBATEILCKOM, TBOPUYECKONH M JPYTHX
BUJAX JIEATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATEIHHOCTU
MIPU BBIIIOJIHEHUH y4€OHBIX, TO3HABATEIbHBIX 33/1a4, BHIMOJHEHUH XUMUYECKHUX
OKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOITIOHMMAHUI0O W  B3aWMMOIIOMOIIA B  TIpoIecce OTOH  y4eOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIAEHUE M IOCTYIKH CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUH MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMHUUECKOUN peaKkinuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JIJI1 IOHUMAaHUS CYIIIHOCTH HAYYHOU KapTUHBI MUpPa, IpeACTaBIEHUs 00



OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTHUS IMPHUPOIBI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOTHOMN CPEIOH, O POJIM XMMUU B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUMU
M0 XUMHHM, HEOOXOIWMBbIEC sl OOBSCHEHHs HAOJIOJAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIIbCKOW KYIbTYpbl, B
TOM YHCJE€ HaBBIKOB CaMOCTOSATEIbHOM pPaOOThl € Yy4YE€OHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU  TEXHUYECKUMH  CPEACTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHWIO, TPOEKTHOW U  HCCIEJ0BaTENIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00y4YEHUS B
JIaTbHEUIIIEM;

4) opMupoOBaHHUS KYJbTYPbI 310POBbS

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KU3HHU, OCO3HAHHME TOCIEACTBUN U
HETMPUSATAE BPEIHBIX TMPUBBIUEK (YIOTPEOJICHUS aJIKOTOJS, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBHJl  0E30MacHOCTH  MpHU
oOpalieHN ¢ XUMUYECKUMHU BEIIeCTBAMH B OBITY U pEabHOU KU3HH;

5) Tpy/10BOr0o BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YyUYEHHIO MPOQeccuil U Tpyaa paziIudHOTO
poza, yBaXEHHUE K TPYAY U PE3yJbTaraM TPYIOBOU IEITEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMs MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOP
UHANBUAYATbHON  TPACKTOPUU TPOAOKEHUS 00pa3oBaHUS C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHU, OOIIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTEH, yCHemHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpexne;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

9KOJIOTMYECKH LEJIECO00pa3HOEe OTHOUIEHWE K IMPUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, [IOHUMAHUE [IEHHOCTU 30pOBOr0
u Oe3omacHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nIecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
mpaBwl 0OE30MacHOTO TOBENECHUS TpH padoTe C BEIIeCTBAMH, a TaKXe B
CUTYalHMIX, YTPOKAOUINX 3J0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJIy9aeMbI€ TIPU N3YUCHUN XUMHH, JJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIICHUSI YPOBHS 3KOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHHUS TIJI00AJIbHOIO
XapakTepa SKOJOTMYECKUX MpoOseM U NyTell HuX pelieHuss MNOoCpPeICTBOM



METOJI0OB XUMUH, FKOJOTUUECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHON U COLIMATILHOU IPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yJIbTAaTOB BBIACISIOT 3HAYMMBIC JIS
dbopMupoBaHusT MHUPOBO33PEHHUS OOIICHAyYHbIE TOHATUSA (3aKOH, TEOpus,
MPUHIIMI, TUMOoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJISIIOT HA OCHOBE 3HAHUW U3 OTUX MOpeaMeToB  (HOpMHUPOBATH
npeACTaBICHUE O IICJIOCTHOM HAayYyHOW KapTUHE MHpa, U YHUBEpPCAJbHbBIC
yueOHble JelcTBUS (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble o0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
IUTAHUPOBAHHUIO U OCYILIECTBIICHUIO YYEOHOU 1eATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE J1eiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS HCIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICT XUMUYECKUX MTOHSATUN (BBIACISITH UX XapaKTEPHBIC
IPU3HAKHU, YCTAHABIMBATh B3aUMOCBSI3b C IPYTUMH MOHATHUIMU ), UCTIOJI30BATh
HOHSITHS JJ11 OOBSICHEHUS OTACNIBbHBIX (PAKTOB U ABJICHUM, BHIOUPATh OCHOBAHUS
U KpUTepUU JUIsl KiIacCU(PUKAIMM XUMUYECKUX BEIHIECTB M XUMHUYECKHX
peakiuii, yCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YYEHHsI, CTPOUTH JIOTHYECKUE PaACCYXKACHUS (MHIYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AENAaTh BEIBOABI U 3aKIIFOUCHUS;

YMEHUE MPUMEHATh B IMpOILECCE MO3HAHUS MOHATUA (IIPEAMETHBIE U
METanpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, MCIOJIb3yEMbIC B
XUMHH, TPeoOpa3oBhIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HaK (CUMBOJI AJIEeMEHTa), XuMudeckas Gopmyia
U ypaBHEHUE XUMHUYECKON pPEaKIMHu — MPHU pPEelIeHUH y4eOHO-TI03HABATEIBHBIX
3aa4, C y4€TOM OTUX  MOJEIBHBIX IMPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3yYaeMbIX OOBEKTOB  —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX PEaKIUi, BBIABIATH  0OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3y4aeMbIX Mpolleccax U sIBICHUSX.

ba3osrble ucciaenoBare/ibCKHe AeMCTBHA

YMEHHUE HMCTO0JIb30BaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (DOPMHUPOBAHMSI THUIIOTE3BI MO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

MpUOOpPETEHHE OIbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U MPOBEJICHUIO
YUYEHUYECKUX HSKCIIEPUMEHTOB, YMEHHE HaOIoIaTh 3a XOJIOM Ipoliecca,



CaMOCTOSATEJILHO MPOTHO3UPOBATH €r0 PE3YNbTaT, POPMYINPOBATH 0000IIEHUS
U BBIBOJBI M0 pe3yibTaTaM MPOBEAEHHOTO OIBbITA, UCCIEIOBAHUS, COCTABIAThH
OTYET O MpoJeJIaHHOM padorTe.

Pab6ora ¢ ungopmaumeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BHUAOB W (OPM TNPEACTABICHUS, IMOJYyYaeMYl0 W3 Pa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUMBYIO M HEIOCTOBEPHYIO HH(POpMALIHIO;

yMEHUE MPUMEHSITh Pa3IMYHbIe METObI U 3aMPOChI MPU TTOUCKE U 0TOOpE
uH(OpMallMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBITOTHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3a/a4 OMpPeAeIEHHOTO TUIIA, TPUOOPETEHHE OIbITa
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJIb30BaHUS PA3JIMUHBIX TMOMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (GOpMY TNpe/CTaBICHUS
uHbOpMAIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7aud HECIOKHBIMU CXEMaMH,
auarpaMmMamM, Ipyrumu ¢popmMamu rpaduku U UX KOMOUHAIIUSIMU;

yMEHHE HCIOJIb30BaTh M aHAJIM3UPOBaTh B IIpollecce Y4yeOHOW u
UCCJIeI0BATEIhCKOM e TeTbHOCTU UH(pOpMAIIIIO 0 BIIUSIHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SWCTBA W TPAHCIOpTAa HA COCTOSHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KommyHuKkaTHBHBIE YHUBepcaJibHbIe yUeOHbIe 1eificTBHS:

YMEHHS 3aJlaBaTh BOMNPOCHI (B XO0j€ auanora u (WiM) JUCKYCCHH) IO
CYLIECTBY 0OCyXmaemMoil TeMbl, (POPMYJIUPOBATH CBOU MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YMEHHUS TPEACTABIATH TOJYYCHHBIE PE3yNbTaThl  IMO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNpPEe3CHTALMIO
pEe3yJbTAaTOB BBHIMOJIHEHUS XUMHUYECKOTO 3KCIepuMeHTa (1abopaTOpHOro
OTIBITA, JIA0OPATOPHON PAOOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIBHOM M  HCCIIEIOBATENIbCKON  JIESITENbHOCTH TMPU  PELICHUH
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE ydéTa OONIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (oOCyXneHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, OMpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHe).

PeryasiTuBHbIe YHHUBepPCAJIbHbIE YyYeOHbIE NeCTBHS:



YMEHUE CaMOCTOSITEIBHO OIPEAENATh LENU IEATEIBHOCTH, IJIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTuBHbIE CIOCOOBI pEHIeHUs] YUeOHbIX
U TO3HABATENbHBIX 3aJa4, CaMOCTOSITEBHO COCTAaBJIATh WA KOPPEKTUPOBATH
[IPEIJIOKEHHBIA QJITOPUTM JEHUCTBUM INPU BBINOJHEHUU 3aJaHUN C Y4ETOM
MOJIYYeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUsX,
OLICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3YyJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIONIB30BATh M AHAJU3MPOBATh KOHTEKCThI, MpPEAJaraéMbleé B YCJIOBUU
3a7JaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB IO OCBOCHHUIO OOSA3aTEIBHOTO
coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOW (enepaibHON paboyeil mporpamMmoi,
BBIJICIISIIOT: OCBOCHHbBIE OOYYAIOUTUMUCS HAYYHBIE 3HAHUS, YMEHHUS U CHOCOOBI
nercTBui, crenuduyeckue IS TpeAMETHOM obsacth  «XUMUS», BB
NEATEIbHOCTH 1O TMOJYYEHUI0O HOBOIO 3HAHUSA, €ro HHTEPIpPETalNH,
peoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHmy oOydenust B 8 kJjacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX IOHATUN: aTOM, MOJIEKYJIA,
XUMHUYECKUHN BJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(ogHOpOIHASI U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAas
U MOJIEKYJISIpHAsT Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSPHAS
Macca, MaccoBas JOJiI XUMHUYECKOIO DJJIEMEHTa B COCAWHECHUHU,
MOJIIDHBI ~ 00BEM, OKCH]I, KHUCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMUAUYECKas pEaKLus,
KJIaccuUKaIMs Peakuii: peakliud COSAMHEHUS, PEAKIIUU PA3I0KEHUS,
peakuy 3aMEIIeHUs, PEeaKIUH OOMEHa, 3K30- M 3HIO0TEPMHYECKHE
peaknuu, TeTioBoi 3PGEKT peakuuu, SApOo aToMa, IEKTPOHHBIA CIOU
aToMa, aTOMHas OpOWTal b, pAAMYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJSIpHAs KOBAJEHTHAsl CBSA3b, MOHHAsl CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BewecTBa (TPOLIEHTHAs
KOHLICHTpAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSITUUA H
MPUMEHSATH 3TU NOHATUS MPU ONKMCAHWH BEIIECTB U UX MPEBPALICHHUM;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [JiIi COCTaBJeHUA (QopMyi
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpeAensiTh BaJIGHTHOCTb aTOMOB  JJIEMEHTOB B  OMHAapHBIX
COCIMHEHUAX, CTENEHb OKHUCIECHHUS JJIEMEHTOB B  OMHApHBIX



COCIMHEHUAX, MPUHAJICKHOCTh BEIIECTB K OMpPEAeIEHHOMY KIaccy
coeMHeHU Mo ¢dopmysiaMm, BUJ XUMHUUYECKON CBSI3M (KOBaJICHTHasi U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cwmbica llepuonnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOICTB
XUMHUYECKUX JJIEMEHTOB OT UX MojioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, MTOCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJISIDHOTO yUEHHUSI, 3aKOHa ABOTaipo;

OMKCHIBATh M XapakTepu3oBaTh TabiuuHyro (opmy [lepuomnueckoit
CHUCTEMbl XHMHYECKHUX DOJEMEHTOB: pa3inyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIKME TIEPUObI, COOTHOCUTHh 0003HAYECHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckas cucrteMa XUMHYECKUX diemeHTtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsa  sapa, oOIee Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX 10 AJIEKTPOHHBIM CJIOSIM);
KJIacCU(PUIIUPOBATh  XUMHUYECKHE  DJIEMEHThI,  HEOPTaHUYECKHUE
BEIIECTBA, XUMUYECKUE PEAKIIUH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peakiiy BEIIECTB, M0 TeIIOBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX ~ KJIACCOB,  TOJTBEpXAas  ONUCAaHWE  MpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;
POrHO3UPOBATH CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTU TPOTEKAHUS XUMUYECKUX
NPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTISITh OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJSPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa 1o (opmyre
COEIMHEHHUs, MAacCOBYIO [IOJII0 BEHIECTBA B pPACTBOpPE, MNPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEpAlMU MBICIUTEIBLHON NEATeTbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O000O0IIEeHHe, CHCTeMaTH3AIHIO,
KJIacCU(UKAINIO, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CBA3CH — A
U3YUYEHHUs CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKIUW, €CTECTBEHHO-
Hay4YHbl€  METOAbl  MO3HAHWUA —  HAOJIOJIEHHE, HU3MEpPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEaIbHBIN U MBICIICHHBIH );

ClemoBaTh MpaBWIaM  TIOJB30BaHUS  XWMHYECKOW TOCYyJAOW U
nabopaTopHbiM O0OpYIOBAaHUEM, a TaKXKe MpaBUiIaM OOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO



K

1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYUYECHUI0O U COOMPAHUIO
razoo0pa3HbIX BeEHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEAECIEHHOM MAaCCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOJIUTH XMMHYECKHE SKCIIEPUMEHTHI IO
pacno3HaBaHUWIO PACTBOPOB WIEJOYEH W  KHUCIOT C IOMOIIBIO
UHAUKATOPOB (JIakMyc, peHonTaaent, METHIOPAHXK U JIPYTHE).

KOHIly oOyueHus B 9 kJjiacce NpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTh, CTEIICHb
OKHCJICHUS, XUMUUYECKas peakiusi, XUMHUYECKas CBs3b, TEIUIOBOU
3 ekt peakuuu, MOJIb, MOJSPHBI 00BEM, pacTBOp, SIECKTPOIUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOTUTHYECKAS JTUCCOIUAIINS, PEAKIIUH UOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHUCICEHME U  BOCCTAaHOBJICHHUE,
ajutoTponus, aM(OTepHOCTh, XHUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIMdecKas), KpUCTaUTMYecKas pemeérka, Koppo3us
METAJJIOB, CIUJIaBbl, CKOPOCTb XUMUYECKOW PpEaKIUuu, MpeaeIbHO
nonyctuMas konuenTpanusa [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITHU H
MPUMEHSTH 3TH TMOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUIM;
UCITOJIB30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS (HOpPMYII
BEIIECTB U YPABHCHUI XUMHYECKUX PEAKIIUM;

ONpeAeysiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEJAMHEHUSAX PA3JIUYHOrO COCTaBa, NPHUHAMJIECKHOCTD
BEIIECTB K OINpPEACNIEHHOMY KIIACCy COEAMHEHHWH 1Mo (opMyliaM, BU
XUMUYECKOW CBA3UM (KOBAJEHTHAs, MOHHAs, METa/lInuecKas) B
HEOPTaHMYECKUX COCAMHEHUSX, 3apsil HOHA TI0 XUMHUYECKo (popmyre,
XapakTep cpeAbl B BOAHBIX PAacTBOPAX HEOPraHUYECKUX COEAUHEHUU,
THUI KPUCTALUTMYECKOMN PelIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHWE: OMUCHIBATh W XapaKTepU30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMBI XUMHUECKHX dJIEMEHTOB:
pa3nyaTh MOHATHS «TJaBHas moarpymnmna (A-rpynma)» WU «Imo0OodHast
noarpynna (b-rpynna)», Maneie U OOJbIIME TEPUOABI, COOTHOCHUTD
0003HaUYCHMUS, KOTOpPbIE HMEIOTCS B IIEPUOJMYECKONM TabmuIe, C



YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XUMHUYECKUX
AJIEMEHTOB (CocTaB M 3apsj sapa, o0OIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX 1O DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH B
npejaesiax MajblX MEPUOJOB U TJIABHBIX MOJTPYIIT C yUETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUIIUPOBATh ~ XUMUUYECKHUE  DJIEMEHTBhl, = HEOPTaHUYECKHe
BEIECTBA, XUMUYECKHUE PEaKINU (II0 YUCTY U COCTABY YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIJIOBOMY 3((EKTy, M0 U3MEHEHUIO CTETeHEH
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATh) OOIIUE U cHEU(UUIESCKUE XUMHUYECKUE
CBOMCTBa TMPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPAaBHEHUS DJEKTPOIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
mieioued M CoJiel, TOJIHBIE W COKpalIEHHBbIC YpaBHEHUS peakIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IOJATBEPKIAIOIINX
CYIIIECTBOBAHHE T€HETHUYECKOW CBA3M MEX]y BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
MIOCPEJICTBOM COCTABIICHHUSA JIEKTPOHHOTO OalaHCca ATUX PeaKInii;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOXHOCTHU TMPOTEKAHUS XMMHUYECKHX MPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJNI0 XHMHUYECKOT'0 dJeMEHTa 1o QopMmylie
COEIMHEHHUs, MAacCOBYIO [OJII0 BEHIECTBA B pPAaCTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia  TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbIM OOOpPYZOBaHUEM, a TaKXKe IMpaBwiIa OOpalieHHs C
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMU 110 BBIIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMONYYCHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOTO ra3a);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
Pa3TUYHBIX BEIISCTB: pPACMO3HABaTh OMBITHBIM TYTEM  XJIOPHU-,
Opomun-, womua-, kKapOonatr-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUI-MOHBI, KATHOHBI aMMOHHUS YU MOHBI W3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX BELIECTB;



e TMPHUMEHATH OCHOBHBIC OTECPAIMA MBICITUTEILHON JCSITCIBHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHHE, O0O0O0OIIeHue, CHCTEMAaTHU3allUIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3yYCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, CECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUSI — HAOJIOJIeHNEe, U3MEpPEHNE, MOJICTUPOBAHNUE, YKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJsnyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemiecTBa 1 XuMu4deckue bu6moreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Boaopon. [Tonsitue o bubnuorexa [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
24 . 11 1 1
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



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

Paznean 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBfi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

31 IIepnoanueckas cucrema v bubnuorexa [JOK
XUMHUYECKUX 3eMeHToB /1. W. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma

. )éI/IMI/IIIeCKaﬂ CBSI3b. . Butnorexa [OK

. KHCITUTEIIEHO-
BOCCTaHOBHTEJIHHBIC PEAKIIHH https://m.edsoo.ru/7f41837c
bubnuorexa [JOK
Hroro o paszeny 15 https:// m.edso;I ru/7f41837c
PesepBHOE BpeMs 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYIHEL 2-CP https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
UX COCTMHEHUS
54 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 5 bubnuoreka [IOK
' anemeHToB |VA-rpynnsl. Yrieposa u 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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KPEMHUN U UX COCTUHEHUS

Wroro mo pazueny 25
Pazgen 3. Merasibl M HX COeIMHEHUA
bu6mmoreka [{OK
. 7 4
31 ObmyHe CROCTEA METAILIOR https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
. B i 1
3.2 aXHEHIIEe METAJUIBI M UX COSTUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus u okpy»kamouas cpeaa
4.1 BemntecTtBa 1 MaTepHuaisl B )KU3HA YeJIOBEKa 3 bubmorexa LOK
' - P https://m.edso0.ru/7f41a636
Hroro mo pazgeny 3
bu6 OK
PezepBHoe Bpemst 1 nosmotexa I

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



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHHUE
8 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
JlaTa uzyyeHus udnOoBBLIE
Ne i/ Tema ypoka i pp
o0pa3oBaTe/ibHbIE
Bcero | KP mp
ITo niiany | ITo paxkry pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 1 Henens bubmmoreka [{OK
yenoBeka. Tena u BelecTna CEHTSAOPS https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 | oo bubmorexa OK
A CEHTAOp https://m.edsoo.ru/ffod227e
[Tpaktrueckas padota Ne 1 «IIpaBumma 2 Henens
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 CEHTSIOps bubmuorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uucrele BemecTBa U cMecu. CriocoOsl 2 Henens
4 azneneHust cMecerd. OTpaboTKa 3aaHui 1 CEHTAAOPS bubmorexa HOK
pasit - P a p https://m.edsoo.ru/ff0d26ca
10 PYHKIHOHAIBHON TPaMOTHOCTH
[IpakTuueckas padota Ne 2 «PazneneHue
. . 3 Henens bubmuoreka [JOK
5 cMecell (Ha mpuMepe OYUCTKY MTOBAPEHHOM 1 1
CEHTSOPS https://m.edsoo.ru/ff0d28c8
COJIH)»
3 "Hemens bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIbI 1
CEHTAOPS https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 4 nenens bubmuoreka [JOK
CeHTAOpA https://m.edsoo.ru/ff0d2bes

XUMHWYCCKUX 3JICMCHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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4 wenens

110 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

8 IIpocThie U CI0KHBIC BEIISCTBA bubmmorexa [JOK
P B centabps https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE S HezeI bubnnorexa LIOK
YIpHOe y3 cenTAOpA https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
10 Xumunueckas popmyina. BaneHTHOCTh S Hepeis bubmmorexa LIOK
Py CEHTAOPS https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHWYCCKUX DJIICMCHTOB
11 OTtHocuTenbHAst aTOMHasi Macca. 1 Henens bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca OKTS0ps https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA B 1 nenens bubmuorexa [JOK
COEMHEHNH OKTAOPS https://m.edso0.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosbs. MossipHast 3 Hegens bubmuorexa [JOK
Macca OKTAGPA https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMHUYECKHE SBICHUS. 3 Hegens bubmuorexa [JOK
XuMHUUecKas peakius OKTAOPs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBuUs MPOTEKAHUS 4 nenens bubnuoreka [JOK
XUMHUUYECKUX PeaKInil OKTAOPS https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MAacChl BEIIECTB. 4 neens bubnunoreka [JOK
XUMHUYECKUE YPAaBHEHUS OKTAGpA https://m.edsoo.ru/ff0d3b88
17 Brruricnenust KoJIM4yecTBa, MacChl BEIIeCTBa 5 Hezens bubnuoreka [JOK
OKTAOpA https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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Krnaccudukarus XuMHIECKUX peaKui S Henenst
18 (coenuHeHMs, PA3IIOKEHHS, 3aMEIICHUS OKTSIOpsI bubnuorexa LIOK
8 P > SAMCTHEHI, P hitps://m. edso0.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoeucT. O000ICHHE 1 | nenens bubmorexa LHOK
’ B HOSIOps https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTtponsnas pabora Nel no teme 1 menens bubnuorexa [JOK
«BeniecTBa 1 XMMUYECKHE PEAKLIAID) HOAGPA https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. CocTaB Bo3ayxa. 2 Henes
21 Kucnopom — 3aeMeHT U IpocToe HOSIOPS bubmorera [JOK
p p P https://m.edsoo.ru/ff0d448e
BeniectBo. O30H
dusnyeckue U XUMHYECKHE CBOMCTBA 2 Henens
22 KHCJIOpoJia (peakIuyu OKUCICHUS, TOPEHHUE) HOSODPA bubmorexa LOK
P P > TOP ' P https://m.edsoo.ru/ff0d4614
TTousarue 00 okcumax
CriocoOpl MOTy4eHHST KUCITIOPOa B 4 genens
23 J1a00PaTOPHH B MPOMBIIIJIEHHOCTH HOSIOPS bubmorexa [TOK
paTop P ' P https://m.edsoo.ru/ff0d497a
[IpumeHeHre KuCIopoia
TennoBoii 3 PexT XUMHUIECKOU peakIiuy, 4 nenens
24 MOHATHE O TEPMOXHUMHUYECKOM YPaBHCHUH HOSIOPS bubmmorexa [TOK
P P ’ P https://m.edsoo.ru/ff0d4790
9K30- U HJOTEPMHUYECKHUX PEaKIIHIX
Tomnuso (HedTh, Yroiab U METaH). 1 Henens
o5 3arpsi3HeHue BO3/1yXa, ClIOCOObI ero nekaops bubmuoreka [JOK
npenoTBpamieHus. OTpaboTka 3aJaHuil Mo https://m.edsoo.ru/ff0d4c4a
(YHKIIMOHATBHOUM IPaMOTHOCTH
26 IIpakTtuyeckas padora Ne 3 o reme 1 nenens bubnuorexa [IOK

«[Tonyuenne u cobupanue KUCIOPoaa,

https://m.edsoo.ru/ff0d4ae2
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HU3yYECHHUE ET0 CBOMCTB)

nexaops

97 Boaopon — sneMeHT u mpocToe BEMIECTBO. 2 nepens bubnuorexa [JOK
Haxok/ieHue B IPHPO/Ie nexabps https://m.eds0o.ru/ffod4ddo
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA 2 nenens bubmmoreka [{OK
Bonopoa. I[IpuMeHenre Boaopoaa nexabps https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCITOTAX U COMAX S e bubmorera [JOK
nexabps https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0poaa B 3 nenens bubmuorexa [JOK
naGopaTopuu nexadps https://m.edsoo.ru/ffod4ddo
[Ipaktruueckast pabota Ne 4 o Teme 4 nenens Eu6 OK
31 «ITonmyuenue u coOupaHue BoI0POIa, nekaops nommoreka L
VOHIE €I CBOMC https://m.edsoo.ru/ff0d4f42
W3YYCHHE €TI0 CBOMCTBY
4 nenens bubmuorexa [JOK
32 MonspHblii 00bEM Ta30B. 3aK0OH ABOTraapo
P AP nekaops https://m.edsoo.ru/ff0d542e
Berurcnenus o0bEMa, KOJMYeCTBA
2 "Henens bu6mmoreka [JOK
33 BEIIlECTBA rasa 1o e€ro U3BECTHOMY
. STHBApA https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WIH 00BEMY
Brraunciienust 00bEMOB ra30B 10 YPaBHEHHUIO 2 Hegens Eufs OK
34 peaKIiKy Ha OCHOBE 3aKOHA 00BEMHBIX STHBaps nommoteka I
i https://m.edsoo.ru/ff0d5708
OTHOIIICHHI T'a30B
dusznveckrue 1 XMMUUECKHE CBOMCTBA 3 Hemens B OK
35 BoJbI. OTpaboTKa 3a/1aHul IO SHBapPs ubmorexa L

(GyHKIMOHATBHON TPaMOTHOCTH

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [loasarue 06

3 Henens

bubmuoreka [JOK

36
VHIMKATOPa AHBapA https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. Hacelensasie u 4 nenens
37 HEHACHIIIEHHBIE pacTBOPBL. MaccoBast 10Jis STHBaPSI brbmmorexa [OK
P PPl P https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE.
[Tpaktuueckast pabota Ne 5 o Teme 4 genens
38 «IIpuroroBneHue pacTBOpPOB ¢ STHBAPA bubnuoreka [JOK
OIPeNENEHHON MaCCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbnas pabora Ne2 o teme | Henens bubnuoreka [JOK
«Kucnopoz. Bogopon. Bona» dbeBpans https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaus, 1 Hepens bubmuorexa [JOK
HOMEHKJIaTypa deBpans https://m.edsoo.ru/ff0d664e
[Tonydyenne u XMMHUYECKUE CBOMCTBA 2 Henensd
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX deBpans Bubmmorexa [IOK
’ P P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHHUsI: COCTaB, KIacCH(pUKAIIHS, 2 nepnens bubnmuoreka [JOK
HOMEHKJIATypa (enpas https://m.edsoo.ru/ff0d67ca
43 [lonyuenue u XuMu4eCcKre CBOMCTBA 3 Hezens bubnuoreka [IOK
OCHOBaHMii (beppans https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, knaccudukanms, 3 Hezens bubnunoreka [JOK
HOMEHKIIaTypa (beppans https://m.edsoo.ru/ffodfee2
45 [Tonmyuenune u XuMu4eCKHE CBOWCTBA 1 Henens bubnuorexa [IOK

KHUCJIOT

MapTa

https://m.edsoo.ru/ffOdfee2
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Conu (cpemHue): HOMEHKIATypa, CIIOCOObI

1 venens

bubmuoreka [JOK

46
MOJIY4CHHS, XUMUYECKUE CBOMCTBA MapTa https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemmenue 2 Henenst
47 SKCIEPUMEHTAIBHBIX 337a4 [0 TEME Mapra bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»
48 I'eneTnueckas cBs3b MEXKIY KIIaCCAMU 2 nepens bubnuoreka [JOK
HEOPraHWYECKHX COEIMHEHNH Mapra https://m.edso0.ru/00ad9a50
49 OO0o01IeHre U CHCTeMaTH3alns 3HaHU N S e bubmorexa [TOK
MapTa https://m.edso0.ru/00ad9ch?2
KonTtponpHas padota Ne3 o teme 3 "Hexens
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX MapTa bubmorexa IOK
. P P https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
[TepBbie MOTBITKH KIacCUpUKAITIT 4 nenens
51 XUMHUYECKUX 31eMeHTOB. [loHsTre 0 MapTa Bubmmorexa [JOK
) P https://m.edsoo.ru/00ad9ffa
IPYIIaxX CXOAHBIX SJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas 4 genens
bu6mmoreka [JOK
52 cUCTeMa XMMHU4YecKux 3nemeHToB /1. U. MapTa
https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoapl, Tpymmbl, OATPYIIIHI + e bubmmorexa [JOK
PHOJEL, TPYHIRL HOATPYH atpelii https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. 1 Henens bubnuoreka [JOK

30TOmNEI

anpens

https://m.edsoo.ru/00ada342
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CtpoeHue IeKTPOHHBIX 000JI0UEK aTOMOB 3 Hepens
55 anemeHnToB Ileprnoanyeckoit cucremsr 1. arnperns bubmorexa LHOK
PHOA o p https://m.edsoo.ru/00ada6hc
MenneneeBa
XapakTeprucTUKa XUMHUIECKOTO DIIEMEHTA 3 Henens
N bubnuorexa [JOK
56 IO €Tro MOJIOKEeHUIO B [lepromndeckoii anpens
https://m.edsoo.ru/00ada824
cucreme /1. 1. Menneneesa
3nauenue Ilepuoanueckoro 3akoHa ajs 4 "enens
a3BUTHUS HayKU U npaktuku. /. W. arpeirst
57 Ilz/IeHI[eneeB f éHIIijI neﬂar{)[r u ’ bubmorexa HOK
i ’ . https://m.edsoo.ru/00ada96e
rpaxaanuH. OTpaboTka 3a1aHuil o
(YHKIIMOHATBHOM IPaMOTHOCTH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB 4 nenens bubmuorexa [JOK
XUMHYECKHX SIEMEHTOB anpeni https://m.edsoo.ru/00adaab8
59 HNoHnnas xumudeckas CBsI3b Hene Bubmmorexa [JOK
Mast https://m.edsoo.ru/00adac34
60 KoBasieHTHas moyisipHas XMMHUYECKas CBA3b e Bubmmorexa LIOK
P Mas https:/m.edsoo.ru/00adaab8
KoBaneHntHast HenossipHasi XuMHUYECKast 2 Hepens bubnunoreka [JOK
61 Mast
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 2 nexeis bubmmorexa [JOK
Mai https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC 3 Hezens bubnuoreka [JOK
Mast

peaxiuu

https://m.edsoo.ru/00adb076
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3 Henens

64 OxucIUTENN ¥ BOCCTAHOBUTEIU 1 bubmorexa OK
Mas https://m.edso0.ru/00adb076
65 KonTtposnsHas padota Ne4 mo teme 4 "enens bubnuorexa [JOK
«Ctpoenue aroma. XUMHUYECKasi CBSA3b Mas https://m.edso0.ru/00adb486
66 PesepBubIit ypok. O60011eHNE 1 1 4 nenens bubnuoreka [JOK
CHUCTEeMaTH3alns 3HAHUI Mast https://m.edsoo.ru/00adb33c
PesepBubIit ypok. O60011eHNE 1 5 mexens bubnuoreka [JOK
67 CHUCTEeMaTH3allns 3HAHUI MasE https://m.edsoo.ru/00adh33c
Peseprubrit ypok. O6001IeHNE 1 5 Henens bubmuotexa [JOK
68 CHUCTeMaTH3allusl 3HAHUI MasE https://m.edsoo.ru/00adh33c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE
9 KIIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe LN poBbIe

Ne ni/m Tema ypoxka JlaTa uzyyeHus odpa3oBaTejibHbIE
Bcero | KP mp pecypcsbl
[Tepuonnueckuii 3akoH. [leproanueckas
1 Hepens bu6mmoreka [{OK
1 cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1
CEHTSIOps https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB 1 nenens
2 XUMHUYECKHX JIEMEHTOB TEPBBIX TPEX 1 CEHTSIOpS bubmorera [JOK
P p P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 2 Hepens bubnuoreka [IOK
HEOPraHMYECKHX BEIIECCTB CeHTsAOps https://m.edsoo.ru/00adb7e2
Bubsl XUuMUYEeCKOM CBS3U U TUIIBI 2 Henens
4 KpUCTAJUTHYEeCKuX peméTok. OTpaboTka 1 CEHTSIOps bubmuoreka [JOK
3a/IaHAK 0 (PYHKIIMOHAILHON https://m.edsoo.ru/00adbac6
IrPaMOTHOCTHU
O06o01enrne MaTepuaa 1mo TeMe
. 3 Hexens
5 «[ToBTOpEeHue u yrnyOiaeHne 3HaHHH 1
CEHTAOPS
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
3
5 Knaccudukanus XuMUIeCcKuX peakiinii 1 Henens bubmuoreka [JOK
10 PA3JIMYHBIM IIPU3HAKAM CEeHTAA0p https://m.edsoo.ru/00adbch0
s
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IToHATHE O CKOPOCTU XUMHUYECKON 4 nenens
7 eaknuu. IloHsATHE O TOMOI€HHEIX U CEHTAOpPA bubmmorexa [TOK
PeaKIHHL. p https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMHUYECKOM PAaBHOBECHH. 4 genenst
3 ®DakTOPHI, BIUAIOIINE HA CKOPOCTh CEHTAAOPs bubnuorexa [JOK
XUMUYECKON PEAKLUH U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHS
5
9 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC HeJens bubnuotexa [JOK
peakuuu CEHTSIOp https://m.edsoo.ru/00adcade
a1
. 5
Teopus 2MEKTPOIUTHYECKON
10 mucconuanun. CHIIbHBIE U CIIa0bIE Heaem bubmmorexa LOK
’ CEHTSIOp https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI .
1
11 HonHsie ypaBHEHUS peaKInii HEIEIs bubmmorexa LOK
P p https://m.edso0.ru/00add448
OKTSIOps
XHUMHUYECKHE CBOMCTBA KUCIIOT U 1 menens
12 OCHOBAHHUI B CBETE IIpEeACTaBJICHUIT 00 OKTA0OpS bubmnorexa [IOK
. p p https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKOU TUCCOIHAITIN
XUMHUUECKUE CBOIICTBA COJIEH B CBETE 3 Henenst
13 MPEACTABIEHNUI 00 DIIEKTPOIUTHUECKON OKTSIOpSA bubmorexa LIOK
e p p https://m.edsoo.ru/00add8b2
IUCCOLMAIAN
14 ITonarue o ruapoIn3e conen S nenei bubmorexa [IOK
P OKTAOPS https://m.eds00.ru/00add9d4
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4 wenens

15 O0001Ienne ¥ cucTeMaTH3ays 3HAHAN bubnmorexa LHOK
OKTAOpA https://m.edsoo.ru/00addd12

16 [Ipaktuyeckas padora Ne 1. «Pemenune 4 nenens bubnuorexa [JOK
SKCIEPUMEHTAIBHBIX 33724 OKTAOpA https://m.edsoo.ru/00addbfa
KonTtponsnas pabora Nel o teme S Henens

17 «IIEKTPOIUTHYECKAS JUCCOIIMALINAS OKTS0Ops bubnmorexa LHOK

P i P https://m.edsoo.ru/00addecO
XVUMHUYECKUE PEaKIUU B PACTBOPax»
OO6mrast XxapaKTepUCTHKA TAJIOTEHOB. 5 Henens
18 XUMHWYECKHE CBOMCTBA Ha IIPUMEPE OKTA0OpS bubmmorexa LOK
pUMEp p https://m.edsoo.ru/00addfe2
xJiopa
XmopoBosopoa. CoJisiHast KHCIIOTA,

19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE, lnenens bubnuorexa [JOK
npuMeHenne. OTpaboTka 3aJaHui 10 HOSIOPs https://m.edsoo.ru/00ade104
(HYHKIIMOHATLHON TPAMOTHOCTH
[IpakTruueckast pabota Ne 2 o Teme 1 Henens

20 «[Tonyuenne COISTHON KUCIOTHI HOSIOpst bubmorexa LOK

yi N N ’ P https://m.edsoo.ru/00ade348
n3ydyeHue e€ CBOMCTB»
Brruncienus mo ypaBHEHUSIM 2 Henens
. bu6mmoreka [JOK
21 XUMHUYECKUX PEAKIUi, €CITH OJIMH U3 HOSIOPS
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

29 OO6mras XxapaKTepuCTHUKA 3JIEMEHTOB 2 Hezenst bu6mmoreka [JOK
VIA-Tpymms! HOAGpA https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(DUKALIUN CEPHI. 4 nenens

. . bubmuoreka [JOK

23 Haxosxenue cepsl 1 €€ coeIMHEHUH B HOSIOps

IpUpoe. XMMUYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBojiopo, cTpoeHHe, (PU3HIECKUE U

4 wenens

bubnuoreka [IOK

24
XMMUYECKHE CBOMCTBA HOAOps https://m.eds00.ru/00ade802
Oxcuapl ceprl. CepHas KHCIIOTa, 1 nenens

25 (1)I/I3I/II-IGCKI/I§ u XI/II\EI/I‘IGCKI/IC CBOIiCTBA. Jiexabps bubmiorexa HOK

’ P https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUUYECKHE PEaKIUU, JIeKaIIie B 1 Henens
26 OCHOBE II OMI)II)IHJ'ICHHOFO cn:;06a exaops bubmorexa HOK
P N A p https://m.edsoo.ru/00adec8a
MTOJTyYEHUST CEPHON KUCITOTBI.

97 Brrunciaenne MaccoBoi J10JIM BEIXOAa 2 nefens bu6moreka [IOK
TIPOYKTA PEaKIHHI nexabps https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31eMeHToB VA- 2 Heens

28 rpynmsl. A30T, paclipoCTpaHEHUE B nexaops bubnuorexa [JOK
npupojie, GU3NIECKue U XUMHIECCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero pu3ndeckue U XUMUICCKUE 3 Hezens bu6mmoreka [JOK
CBOICTBA, MOJIYyYEHHUE U TPUMEHEHUE nexadps https://m.edso0.ru/00adf004
[IpakTuueckast pabota Ne 3 o Teme 3 "Hexens

30 «[lonyuyenne aMmMuaka, N3y4yeHue ero nexaops Eubmorexa HOK

N i - H3YH p https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, eé Gusndeckue u 4 nenens bubnuorexa [JOK
XUMHYECKHE CBOMCTBA sieKadps https://m.edsoo.ru/00adf306
Hcnonp30BaHuEe HUTPATOB U COJICH 4

32 aMMOHHUS B Ka‘IeCTBepMI/IHe AJIbHBIX HeJIes bubmotera [JOK

. p . https://m.edso0.ru/00adf518
ynoopenuii. OTpaboTka 3agaHuil Mo nexaops
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(GyHKIMOHATIBHON TPAMOTHOCTH

dochop. Okcun dpochopa (V) u 2
33 docdopHas Kkuciora, GU3NICCKHE U HEJCIIS bubmorera [JOK
P L https://m.edso0o.ru/00adf68a
XUMHYECKUE CBOUCTBA, IMOJTyUYCHUE STHBapsI
34 Wcnonb3oBanue pocdaTtoB B KauecTBe 2 nepens bubnuorexa [JOK
MUHEpaJIbHBIX YIOOpPEHUH. AHBAPA https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpoCcTpaHEeHHE B IPUPOJIE, 3 neziens bubnuorexa [JOK
(uznueckrue 1 XMuMHUYECKUE CBOMCTBA AHBAPA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gpusndeckue u 3 Henes
36 XUMHUYECKHE CBOMCTBA. DKOJOTUYECKHE STHBAPA bubnuorexa [JOK
MpoOJIeMBI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yraeponaa (1V)
37 YronpHas KucioTa u €€ coiu * neneis Bu6amorexa [IOK
AHBAPA https://m.eds00.ru/00ae006¢
[IpakTrueckast pabota Ne 4 o Teme 4 nenens
38 "[lostydeHue yriieKucioro rasa. STHBAps bubnuoreka [JOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
1
[TepBoHauanbHbIE TOHATHUS 00
39 OpraHMYECKUX BEIIEeCTBaX KakK O HeACT Bubmmorexa LIOK
P B dbeBpan https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriiepoa .
L bub OK
. noIMoTeKa
40 Kpemuuii u ero coeanHeHus HeIens 4

dbeBpan

https://m.edsoo.ru/00ae080a
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s

[Ipaktuyeckas padora Ne 5. Permenue 2 Heyenst
41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME depass bu6mmorexa [IOK
«Baxuenme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COEIVHEHUD
KonTtponesHast padbota Ne2 o teme 2 Heyens
42 «BaxHenmme HeMeTauIbl U UX deBpains bubmmorexa [OK
P https://m.edso0.ru/00ae0el8
COEIUHEHUS
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX 3 Henes
3JIEMEHTOB — METAJJIOB. dbeBpans
bu6moreka [IOK
43 Mertannndeckast CBSI3b U METAIUINYECKAS
. https://m.edso0o.ru/00ae103e
KpUCTAJTNYeCKast pemérka. dusndeckue
CBOIICTBa METAJJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB. 3 Henens
44 DIIEKTPOXUMHUYCCKHUIN P HAIIPSDHKCHHI deBpans bubmorexa OK
P P P p https://m.edso0.ru/00ae1156
METAILIOB
OO6mme cnocoObl MOTYYCHHUS METAJIOB. 1
45 CmuiaBbl. BeruncneHnus o ypaBHEHUAM e bu6mmoreka [JOK
. Henems
XUMHUUYECKUX PEaKIMi, €ClIi OJUH U3 a https://m.edso0.ru/00ael1156
MapTa
peareHTOB COJICPKUT MPUMECH P
46 [ToHsAITHE O KOPPO3UU METAILIIOB +nenens bubmotera [JOK
pp Mapta https://m.eds00.ru/00ae1278
47 [IlenouHbIe METAILITBI e bubmmorexa [JOK
MapTa https://m.edso00.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U KNS 2 Henens bu6mmoreka [JOK
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MapTa https://m.edso0.ru/00ae14b2
49 [[lenouHO3eMeNbHBIE METAILIIBI — 3 nenens bubnuorexa [JOK
KaJIbIMi 1 MAarHuii Mapta https://m.edso0.ru/00ae15e8
50 Baxueiime coequHEHUS KaJIbIIA s nenea bubnmorexa [TOK
a t Mapta https://m.eds00.ru/00ae15e8
4 genens
o1 O060061eHre u cucTeMaTu3alus 3HaHun Mapra
JKEcTKOCTE BOIBI M CIIOCOOEI €8 4 genens
52 crpanenus. OtpaboTKa 3aJaHUN 110 MapTa bubmiorexa HOK
yerp ' pv a P https://m.edso00.ru/00ae1886
(YHKIIMOHATBHOM IPaMOTHOCTH
[IpakTrueckast pabota Ne 6 o Teme 1 Henens
53 "XKEcTKOCTL BOIABI U METOILI €€ anpens bubmorexa HOK
\ a g p https://m.edsoo.ru/00aelae8
yCTpaHCHUS
1
bu6mmoreka [JOK
54 An % ene
FOMIHIH Heaemt https://m.edsoo.ru/00aelc64
anpens
AmMdoTepHbIe CBOMICTBA OKCHIA U 3 Hezens bubnuorexa [JOK
95 anpess
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Teeso 3 Hezens bubmuoreka [JOK
anpes https://m.eds00.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U COJIH JKETIe3a 4 nenens bubnmoreka [JOK
anpes https://m.eds00.ru/00ae35e6

(1) m xenesa (M)



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

4 wenens

58 OG6obuieHne U cucTeMaTu3anus 3HaHUI anpest
[Ipaktuyeckas padora Ne 7. Pemenue 1 Henens
59 SKCIEPUMEHTAIBHBIX 337a4 [0 TEME Mast bubnuorexa [JOK
«Baxuenme MeTaJUIEI U UX https://m.edso0.ru/00ae3de8
COEIVHEHUD
Berurcnenus o ypaBHEHUSM 1 Henens
XUMHYECKUX PEaKIIHd, eCITH OJUH U3 Mast
60 €areHTOB JaH B U30BITKE WIN CONEPKUAT bubmmorexa LOK
p . p https://m.edsoo.ru/00ael 750
npuMecu. Belauciienus MaccoBOM 101
BBIXOJIa MPOJTyKTa PEaKIIuU
61 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN ? nenea bubmorexa HOK
Mast https://m.eds00.ru/00ae1750
Kontponbras padoTta Ne3 o teme 2 Henens
62 «Baxnennne MeTaIbl U UX Mas
COEIUHEHUS
63 BeniectBa u maTepuanbl B TOBCEAHEBHOM 3 Hezena bu6mmoreka [JOK
)KU3HHU YeJIOBEKa Mait https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen 3 Hezens bubnuorexa [JOK
cpebl Mast https://m.eds00.ru/00ae4270
Ponb XumMuu B pelieHnn SKOJOTHYECKUX 4
65 npooneM. OTpaboTKa 3agaHnil 1Mo HeIEeIs bubmorexa LIOK
p VTP . a a https://m.edso00.ru/00ae4270
(YHKIIMOHATBHOM IPaMOTHOCTH Mas
66 PesepBHrlit ypok. O6001IeHE U 4 bu6mmoreka [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

https://m.edsoo.ru/00ae0dOa

cHCTeMaTHu3alus 3HaHuH HENETA
Mas
PezepBubiit ypok. O0o0mIeHNE U 1 5 bubnuorexa [JOK
67 CHCTEMATU3ALNS 3HAHUI HeneIs https://m.edsoo.ru/00ae0d0a
Mas
PesepBHblit ypok. O6001IEHNE U 1 5 bubnuoreka [JOK
68 CHCTEMATU3ALINS 3HAHUI HeIeIs https://m.edsoo.ru/00ae0d0a
Mast
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae0d0a

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111er0o
o0pa3zoBaHus

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHUE TIOHATHUS»

1.1

PaCKphBIBATh CMBICI OCHOBHBIX XHMHWYCCKHUX IOHATHH: aToM,
MOJIEKYJIa, XHMHUYECKHH DJEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAS), BAJCHTHOCTH,
OTHOCHTENIbHAs aTOMHAasi W MOJICKYJSIpHAs Macca, KOJHYECTBO
BEIECTBA, MOJIb, MOJIIPHAsE Macca, MaccoBasi JOJsI XHMHYECKOTO
3JIEMEHTa B COEAMHEHUH, MOJIIPHBIN 00BEM, XUMUUECKAsl peakLus,
KIIacCU(UKAIIAA PEaKIMi: pPeakMh COCJAWHCHUS, PEaAKIIHH
pa3IOKEHUs, PEaKIUU 3aMEIICHUs, peakIuu OOMeHa, 3K30- |
SHIOTEPMHUUYCCKHUE PEAKINH, TeIUIOBOW d(D(PEKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U
IIPUMCEHATE OTHU MOHATHUA IIPpH OINHCAHHMU BCIICCTB W HX

MpEBpAILICHU I

1.3

HCII0JIb30BaTh XUMHNYCCKYHO CUMBOJIMKY [JII COCTAaBJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpPaHCHHUSA MACChbl BCHICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISAPHOI'O YYCHUS, 3dKOHa

ABoraapo

1.5

OonpeaciisiTb BAJICHTHOCTL AaTOMOB J3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE pPCaKIUU (HO YUCIIy U COCTaBy

YUYaCTBYIOIIMX B PeaKkIMH BELIECTB, 110 TEII0BOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIbHYIO MOJICKYJISAPHYIO U MOJIIPDHYIO MACChHI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJIIO XUMUYECKOTO JIeMEHTa 1o (popmye

COCIUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PaCTBOPE

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHBIC MCTO/bI IIO3HaHUA -
Ha6JHOI[eHI/Ie, HU3MEpPCHUC, MOACIIMPOBAHUC, OKCIICPUMCHT

(peanbHbIN U MBICIICHHBIN)

I[Io Teme: «BaxHelmne NpPEeICTABUTENIN  HEOPraHWUYECKHUX

BECIICCTB»

2.1

PaCKpheIBaTb CMBICII OCHOBHBIX XHMHWYCCKHX TTIOHSTHH: OKCHnI,

KHUCjI0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPENENIATh MPUHAAICKHOCTh BEIIECTB K ONpeAEIEHHOMY Kiaccy

coeMHeHu 1no popMynaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

2.4

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA
BEIIECTB  Pa3IMYHbIX  KJIAcCOB, TOJATBEp)KIas  OIHUCAHHE
IpUMEpPAMU  MOJIEKYJSIPHBIX ~ YpaBHEHMH  COOTBETCTBYIOILMX

XUMHUYECKUX PEaKINi

2.5

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTH OT HX
KauE€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHWA XMUMHYCCKHX

IPEBpAICHUI B pa3JIMYHbIX YCIOBHIX

2.6

clieoBaTh IpaBWJIaM TIOJb30BAHUS XUMHUYECKOW TMOCYI0M U
71a00paTOPHBIM 000PYAOBAHUEM, a TAKXKE MPaBUiIaM OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBUHU C HMHCTPYKIHSIMH IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUYECKHUX OTBITOB MO MOTYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOJAOPOJa U KHCIOPO/a), IPUTOTOBICHUIO
pacTBOpPOB C OMNpeAeNEHHOM MaccoBOM J0Jiei pacTBOPEHHOTO
BEIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHE IKCTIEPUMEHTHI
[0 PAaclo3HABAaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOILIBIO

UH/IMKAaTOPOB (JIakMyc, GeHoI(PTaTenH, METUIOPAHXK U APYTHe)

2.7

IMPOBOIUTD paC‘IéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

[Io teme: «Ilepuoanueckuii 3akoH u llepmoamueckas cucrema
xumudeckux snemeHtoB J[. . MenneneeBa. CTpoeHue atoMoB.

XuMu4deckas CBA3b. OKHCIIMTEILHO-BOCCTAHOBUTEILHBIC




peaKium»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHITUM: PO aTOMa,
AJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOWTallb, paguyc aroMma,
XUMUYECKasl CBSI3b, MOJISIpHAS W HEMOJIApHAs KOBAJCHTHAsl CBA3b,
AIEKTPOOTPUIIATEILHOCTh, MOHHAS CBSI3b, WOH, KaTHOH, AHHMOH,

CTCIICHb OKHCJICHHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTI) XUMHNUYECCKUEC DJICMCHTBI

3.3

OTIUCHIBATh " XapaKTepru30BaTh TaOIMYHYIO bopmy
[lepuoanueckoil cUCTEeMBbl XMMHYECKHUX DJEMEHTOB: pa3linyaTh
MOHATUS «TJaBHas moarpymnmna (Arpynma)y U «noOouyHas

noarpynna (brpymnma)», «Mabie» 1 «00IbIINE» EPUOIbI

3.4

packpsiBaTh cMbich [leproanueckoro 3akona J[.M. Menneneesa:
ACMOHCTPUPOBATL IMOHUMAHUEC HepHOJIquCKOﬁ 3aBUCUMOCTHU
CBOMCTB XUMHUYCCKUX JJICMECHTOB oT nux ITIOJIOKCHUA B

[Tepunoanueckoil cucreme

3.5

COOTHOCUTh OOO3HAYEHHUs, KOTOpPhIE HWMEIOTCS B  TaOIHIE
«Ilepmognyeckass cucrema xXuMuueckux anemenroB ..
MenpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX DJIEMEHTOB (COCTaB W 3apsija sjpa, oOmiee Yucio

OJICKTPOHOB U pacHpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

ONpCAC/IATh CTCICHb OKHUCJICHHUA DJJICMECHTOB B 6I/IHapHI:>IX

COCAUHCHUAX

3.7

OIIpCACIIATE BUA XUMHWYECKOH CBSI3H (KOBaHeHTHaH n I/IOHHaﬂ) B

HCOPraHUYCCKUX COCINHCHHAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKas peakuus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHUYCCKUX TMOHSATHM: pacTBop,

OJICKTPOJIUTBI, HCIJICKTPOJIUTHI, JICKTPOJIMTHYCCKAA AUCCOLUAalN,




peaKkyu HOHHOTO 0OMEeHa, KaTalnu3aTrop, XMMHUUECKOE PaBHOBECHE,
oOparumble u HEoOpaTHUMbIE peaxkuuu,
OKHCITUTEITFHOBOCCTAHOBHUTEIIbHBIC peakuuy, OKHUCITUTEIT,
BOCCTAaHOBMTEIIb, OKHCJIEHHE W BOCCTAaHOBJICHHE, AJUIOTPOIIHS,
aM(pOTEepHOCTh, XHMHYECKas CBiI3b (KOBAJICHTHAs, HWOHHAs,
MeTaJuIn4YecKas), KpUCTAIMUECKasi peméTka, CIIIaBbl, CKOPOCTh

XUMHUYECKOMN peaKiuu

1.2

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUHN U
NOPUMCHATL OJOTU TIOHATHUA TIIPU ONHWCAaHWMHU BCHICCTB U HUX

MpeBpaIeHUN

1.3

COCTaBIIATh YPaBHEHUS AIEKTPOJIUTUYECKON AUCCOLMALIUN KUCIIOT,
LIEJI0YEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPaBHEHUs PEaKLUN

MOHHOTO 0OOMEHa

1.4

PaCKpLIBaTh CYIIHOCTDH OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKiuii OCPEJCTBOM COCTABIICHHUS AJICKTPOHHOTO OaiaHca 3THX

peakuui

1.5

MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peaKkIuu

ITo Temam: «HeMmetaiipl U UX coeguHEeHUSI» U «MeTaibl U UX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOmME W  crenupuIecKue
XMUMUYECKHE CBOMCTBA MPOCTBIX W CJIOXHBIX  BEIIECTB,
MOJATBEPXK/Aasi ONMHMCAaHUE MPUMEPAMH MOJICKYJISPHBIX U HOHHBIX

YpaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIIHiA

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MOATBCPKAAOIINU X
CYILICCTBOBAaHHUC IeHETUYECKOH  CBSA3U MCXKAY  BCIICCTBaAMU

PAa3JIMYIHBIX KJIACCOB

2.3

IIPpOrHO3HUPOBATb CBOIiCTBa BCIICCTB B 3aBHCHUMOCTH OT HX
CTPOCHH, BO3MOKHOCTU IMPOTCKAHUA XHUMHUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX

2.4

CJICAOBATh IIpaBHJIaM IIOJIb30BAHUA XUMHYECKOH HOCY,Z[OI71 n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TaK’KC IpaBUJIaM O6paIJ_[eHI/I$[ C
BCIICCTBAMH B COOTBCTCTBHU C HMHCTPYKLIUAMH IIO BBIIIOJIHCHUIO

Ha60paTOpHLIX XUMHUYCCKHUX OIIBITOB IO TTOJIYYCHUIO U CO6I/IpaHI/IIO




ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKHUCIOTO ra3a)

2.5

IIPOBOJUTH PEAKLUUH, MOATBEPKIAIONINE KAadeCTBEHHBIM COCTaB
Pa3IMYHBIX BCHICCTB: PACIIO3HABATL OIILITHBIM HYTGM XJiopuna-,
Opomua, woama, KapOonar, ¢ocdar, cwmkar, cyabdar,
TUAPOKCUIUOHBI, KATUOHBI aMMOHUS, NOHbI U3YUYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEILIECTB

[To Teme: «XuMHs U OKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHYeckux mnoHsTui: [IJK

BCIICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

HpI/IMCHflTB OCHOBHBIC OHepaHI/II/I MBICHHTGHBHOﬁ OCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEMATH3AIIHIO,
BBISIBJICHUC HpI/I‘—II/IHHO-CHe,ZICTBeHHBIX CBSISGf/i — I I/I3y'-IeHI/I$[
CBOI>'ICTB BCIICCTB U XUMHWUYCCKUX peaKuHﬁ; eCTeCTBeHHOHaquBIe
METOJIbI TO3HAHUS — HAOJIOJICHUE, M3MEpPEHUE, MOJICIHPOBAHHUE,

9KCIIEPUMEHT (PeaJbHbIA U MBICJICHHBIN)

ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 [TepBoHauanbHBIC XUMUYECKUE TTOHATUS
[Ipeamer xumun. Poias XuMuM B )KU3HHM 4YeOBeKa. XUMHUS B CUCTEME HayK.
1.1 Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BEIIECTB
12 Ilouatue o MeTojax ITO3HAHHMA B XUMHUU. UHCTBIE BeIleCTBA M CMECH.
. CriocoObl pasneneHus cMmecei
ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3J€MEHTbl. CHUMBOJBI XUMHUYECKUX
1.3 anemMeHTOB. IIpocThie M CHOXHBIE BeEUIECTBA. ATOMHO-MOJIEKYISIPHOE
y4EHHE
Xumuyeckas ¢opmyna. BareHTHOCTP aTOMOB XHUMHYECKHX DIIEMEHTOB.
1.4 3aK0H TIOCTOSHCTBAa cocTaBa BemiecTB. OTHocHTEnIbHAs aTOMHas Macca.
OtHocuTenbHas MOJEKYIspHas Mmacca. MaccoBasg 1071 XUMHYECKOTO




9JICMCHTA B COCAMHCHNU

1.5

KosmuecTtBo Bemecrsa. Mois. MossipHas macca. B3auMocCBsA3b KOJIMYECTBA,
MacChbl U 4YHUCJIa CTPYKTYPHBIX €AMHHI] BemiecTBa. Pacu€tel mo Qopmynam

XUMHNYCCKHUX COGIII/IHCHI/Iﬁ

1.6

Pu3nYecKue U XUMUYECKUE SIBICHUA. XUMHUUYECKas peaklys U €€ IPU3HAKY.
3aKkOH  COXpaHEHMs  Macchl  BeIIeCTB.  XHWMHUYECKUE  ypaBHEHHUS.
Knaccupukamuss XMMHUYECKHX peakiuuil  (COeIUHEHHs, Pa3JIOKEHHUS,

3aMelleHus, ooMeHa)

1.7

XHMMHUYECKUN DHKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM TMOCYIOH, C
npaBwiaMu paboTel B JlabopaTopuu U npuéMaMu oOpallleHus cC
a00OpaTOpHBIM 00OpYIOBAaHUEM, H3ydYe€HHWE U ONHCaHHE (HU3HUUECKUX
CBOWCTB 00OpaslOB HEOPraHUYECKUX BEIIECTB, HAOMIOACHUE (U3HUIECKUX
(TmaBiieHMe BOCKA, TasiHUE JIbJIa, PACTHPAHHUE caxapa B CTYNKe, KUTIEHUE W
KOHJICHCAIIUS BOJIBI) U XUMHUYECKUX (TOPEHHUE CBEUYH, MIPOKATMBAHUE METHOM
MPOBOJIOKH, B3aWMOJICHCTBHE MeJla C KUCIOTOW) SBJICHHM, HAOIIOJIEeHUE U
OTMCAaHWE TMPHU3HAKOB TMPOTEKAHMSI XUMHUYECKHX peakiuil (pas3iiokeHue
caxapa, B3aMO/ICIICTBHE CEPHOMN KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHne
ruapokcuaa wMemu(ll) mpu  HarpeBaHuWu, B3aMMOJEHCTBHE JKele3a C
pactBopom conu Menu(ll), m3yuenume crmocoGoB pazaeneHus cMecen (c
MOMOIIBI0O  MarHuTa, (uUIbTpOBaHUE, BbIMApUBAHUE, JUCTHILUISALMS,
xpomatorpadus), MpoBeeHNE OYUCTKH MOBApPEHHOU COJIM, HaONIOJIEeHUE U
ONHCAaHUE PEe3yIbTaTOB IPOBEACHUS OINbITA, HWUIIOCTPUPYIOUIETO 3aKOH

COXpPaHEHHUS MacCChl, CO3JaHNE MOJIEIeH MOJIEKY (IapOCTEP>KHEBHIX)

Baxwueitmme MMpEACTAaBUTCIIUM HECOPraHNYCCKNX BCIICCTB

2.1

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — aneMeHT u mpoctoe
BelecTBo. HaxoxaeHue kuciaopoa B npupose, Gu3ndeckue u XUMHUUECKHe
cBoiictBa (peakuuu roperus). Oxcunpl. [Ipumenenue kucnopoga. CrocoOs
MOJIy4eHHUsI KHCIOpOJAa B JIA0OpaTOPUU M MPOMBIILIEHHOCTH. KpyroBopor

KHCJIOPpOda B IPpHUPOAC. O30H — AJUIOTPOITHAA MOI[I/I(I)I/IKaI_[I/IH KHCJIOpOda

2.2

TennoBo#t 3¢ dexT XMMHUYECKOH peakluu, TePMOXUMHUYECKHE YpaBHEHHS,
9K30- U SHAOTEPMHUUECKNE peakuu. TOMIMBO: Yroiab U METaH. 3arps3HEHHE

BO3/IyXa, yCHJIEHHE MapHUKOBOrO 3¢ deKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u npocroe BemecTBo. HaxoxkaeHrne Bogoposa B PUpPO/IE,




¢u3UYecKue W XMMHUYECKHE CBOWCTBA, NMPHMEHEHHE, CIIOCOOBI MOIYyYECHHS.

Kucnote! u conu

24

MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHUSIM

2.5

®dusnyeckue CBOMCTBa BOAbL. Boga Kak pactBoputenb. PacTBOphI.
HacpimienHple 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTBH BELIECTB B
BoJie. MaccoBas 110J1 BelllecTBa B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Posb pacTBOpoB B IpupoJie M B XKHU3HU uenoBeka. Kpyrosopor
BOJbl B TMpHUpPOAE. 3arpsi3HEHUWE NPUPOJHBIX BoA. OXxpaHa M OYHMCTKA

MIPUPOTHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coeauHeHuil. Oxcuasl. Knaccudukarus
OKCHJOB: coJjieoOpa3yroniue (OCHOBHbBIE, KHCIOTHbIE, amM(pOTEepHbIE) W
HecoJsieoOpazyromue. Homenkinarypa okcuaoB. @uU3nueckre U XUMUYECKHE

CBOMCTBa OKCUIOB. [ToydeHne okcuion

2.7

OcHoBanus. Knaccudukanust ocHOBaHUM: WHIENOYM M HEPACTBOPUMBIE
ocHoBaHusi. HomeHknatypa ocHoBaHuil. @DuU3WUYECKME W XUMHYECKHE

cBoiCcTBa OcHOBaHUWH. [loyyeHrne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucnor. Homenkmnarypa kucinot. Ousnyeckue u
XUMHYECKHE CBOMCTBaA KUCIOT. Pan aktuBHOocTH MeTawioB H.H. Bekerosa.

[Tonydenue KUCIoT

2.9

Conu. Homenknarypa coneil. @U3MYeCKre U XUMUUYECKUE CBOMCTBA COJICH.

[Tonydenue conen

2.10

I'enetnueckas cBI3b MCXKAY Kl1aCCaMH HCOPraHUYCCKUX COC,Z[I/IHCHI/II\/'I
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XUMHUYECKUH OKCIEPUMEHT: KAueCTBEHHOE OIPEICICHUE COICPKAHHS
KHCJIOPOJa B BO3JlyXe, MOJYYCHUE, COOMpaHue, Paclio3HaBaHUE U M3y4YCHUE
CBOMCTB KHCJIOPOJia, HAOJIIOICHUE B3aUMOJICHCTBHUS BEILIECTB ¢ KUCIOPOIOM
W YCIOBHS BO3HUKHOBEGHHS M TIpEKpamieHHs TopeHus (moxapa),
03HAKOMJICHHE ¢ 00pa3llaMu OKCHIOB M ONHMCAaHUE UX CBOMCTB, MOJIyYCHUE,
coOMpaHue, paclio3HaBaHHE M WM3YYCHUE CBOWCTB BOAOpOaa (TOPEHUE),
B3auMo/ieiicTBUE Bogopoaa ¢ okcuaoM Meau(ll) (Bo3MokHO MCTIOIB30BaHUE
BHJIEOMATEPHUANIOB), HaOII0IeHuE 00pa3IOB BEIIECTB KOJIUYECTBOM | MOIb,
UCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHMsI BEIIECTB C  Pa3iIM4HOM
PacTBOPUMOCTBIO, MPUTOTOBIEHHE PACTBOPOB C OMpEAENEHHONW MacCOBOM

JoJei paCTBOpéHHOFO BCIIICCTBA, B3aHMMOJICHCTBHE BOJBl C MeETajlJIaMU




(HaTpuieM W KajblMeM) (BO3MOXKHO HCIIOJIb30BaHUE BHUCOMATEPHUATIOB),
OTIpE/IeIeHNEe PACTBOPOB KUCIOT M HIEJIOYEH C MOMOIIBI0 HHIUKATOPOB,
uccienoBaHue o0pa3loB HEOPraHWYECKUX BEILECTB Pa3IMYHBbIX KIIACCOB,
HaOJIO/IeHUEe W3MEHEHHsI OKPAaCKH WHIMKATOPOB B PAacTBOpPAaxX KHCIOT H
uiesioyeil, n3ydyenue pzaumosencteusa okcuaa meau(ll) c pactsopom ceproit
KHCJIOTBI, KHCIIOT C METaJUIaMH, DPEaKUWd HeHTpanu3alnuu, MOJTydeHHe
HEPAaCTBOPUMBIX OCHOBAHWH, BBITECHEHHE OJHOTO MeTajjia JPYrUM W3
pacTBOpa COJIH, PEIICHUE IKCIIEPUMEHTAIIBHBIX 33/1a4 110 Teme «BaxHeimue

KJIaCChl HCOPraHNYCCKUX COCHHHGHHﬁ))

[Tepnoanueckuit 3akoH u [leproandeckas cucTeMa XMMHUYECKUX dJIEMEHTOB
J.1. MenpaeneeBa. CTpoeHne aToMoB. XuMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCJIBHBIC pCAKIINN

3.1

[TepBble TOMBITKH KJIACCU(PUKANNN XUMHUYECKHX 3JIeMEeHTOB. [loHsATHE O
TPYIIIIaxX CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE W MICJIOYHO3EMEIIbHBIE METaJLTbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT am(pOTepHBIC

OKCH/IbI ¥l TUJPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. Ileproanyueckas cUCTEMa XUMHUYECKUX SJEMEHTOB
.. MenneneeBa. KopoTkomepuoanas ¥ UIMHHONIEPUOAHAS (OPMBI
[Tepuonnueckoit cucrembl xuMHueckux diemeHToB J[.M. MeHneneena.
[Tepuonpt u rpynnbel. @U3HYECKUA CMBICIT MOPSIKOBOTO HOMEPA, HOMEPOB

nepuoJa v rpynIibl 3JICMCHTA

3.3

Crpoenne aromoB. CocTaB aTroMHbIX snaep. WM30Tombl. DIEKTPOHBI.
CtpoeHue »SIeKTPOHHBIX 000JI0YEK aTOMOB TIEpBbIX 20 XHUMHUYECKUX
aneMeHToB Ilepuoamueckoit cucremnl J[.M. MenneneeBa. XapakTepucTuKa
XUMHUYECKOTO ?JIEMEHTa 10 ero mojokeHuro B Ilepmomnyeckoil cucreme

J.1. MenpaeneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHHUA paanuyCa aTOMOB XHUMHUYCCKUX 3SJICMCHTOB,
METAUIMYECKUX M HEMETAJUIMYECKHX CBOMCTB IIO IpynmnamM M IIEpruoaam.
3HadeHUe HepI/IOI[I/I‘-IeCKOFO 3aKOHa nu Hepnonnqecxoﬁ CUCTCMBI
XUMHUYCCKHUX DJICMCHTOB UIA PAa3BUTUSA HAYKU U IIPAKTUKU. I[I/I MenpeneeB

— Y4€HBIN U TpaXXJaHUH

3.5

Xumundeckas cBI3b. KoBaeHTHas (HOHﬂpHaﬂ 151 HCHOJ'ISIpHaSI) CBA3b.

QHCKTpOOTpI/IL[aTCJILHOCTB XHMHUYECKUX dJIeMeHTOB. loHHas CBI3b




3.6

Crerenb OKHCJICHHA. OKHCIUTEIBEHOBOCCTAHOBUTCIBHBIC pCaKkuuu.

[Ipoueccel okuciIeHUs U BOCCTaHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIN

3.7

XUMUYECKUI SKCIIEPUMEHT: H3y4e€HHE OOpa3lOoB BELIECTB METAIOB U
HEMCTAJJIIOB, B3aHMOHCﬁCTBHC rHApPpOKCHAa IMHKAa € pacTBOpaMU KUCIIOT U
HICIIOYEH, IIPOBEJICHUE  OIIBITOB, WUIIOCTPUPYIOIIMX ~ IPUMEPHI
OKHCJIUTEILHO-BOCCTAHOBUTEIILHBIX peakuuit (ropenue, peakuunun

pa3NioKEeHUs1, COCTMHEHMUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo u xummnueckas peakuus. [loBropenue

1.1

[Iepnoanueckuit 3akoH. lleproguyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.W. MenneneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaIHs, KaIbIUsI U
UX COCOVWHEHMM B COOTBETCTBHM C IIOJIO)KEHHUEM  DIIEMEHTOB B

[Teproanueckoit cuctemMe U CTPOEHUEM MX aTOMOB

1.2

CtpoeHue BeIIecTBA: BUIbI XMMHUYECKON CBSI3H. THIBI KPUCTAIIIMYECKUX
pemeéToK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTALIHYECKON
peméTkn W BUAA XUMHUYECKOW cBsi3u. Kiaccudukamus m HOMEHKJIATypa
HEOPraHMYECKHX BEMICCTB (MEKIyHApOJHAs W TPUBHAIbHAS). XUMHUUYCCKUE
CBOMCTBA BEIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KjaccaM HEOPTraHUYECKUX

COCI[I/IHGHI/II‘/'I, ICHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Knaccudukanuss XMMHUYECKUX peaKIHUil MO pa3iMyHBIM MpH3HAKaM (110
YUCIly M COCTaBy YYacTBYIOIIMX B PEAKIHH BELIECTB, IO TEIIOBOMY
s dekTy, Mo U3MEHEHHUIO CTENIEHEH OKUCICHUS XUMUUYECKUX AIIEMEHTOB, IO
0o0paTUMOCTH, MO Y4YacTUIO Karajau3aTopa). DK30- M HHAOTEPMUUYECKUE
peakuuu, TepMOXUMHUYECKUE ypaBHEHUs. [loHATHE O CKOPOCTH XUMHUYECKOM

peaxiuu

1.4

[Toustue 06 06paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonstue
O TOMOICHHBIX M TCTCPOTCHHLIX PCAKIUAX. IloHsTHE O XHMMHYECKOM
PaBHOBCCHU. CDaKTOPBI, BJIMAIOMIUEC HA CKOPOCTH XHMHYECKOMN peaknun unu

TIOJIOKCHUEC XUMHUYCCKOTI'O paBHOBCCHU A




1.5

OKHCANTENBPHO-BOCCTAHOBUTENBHBIE  pEaKLUU, JJEKTPOHHBIM  OaslaHC
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocTaBieHHE ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN C HCIOJIB30BAHUEM METOJA

AJIEKTPOHHOTO OayraHca

1.6

Teopus BNEKTPOIUTUYECKOMN JIUCCOLIMAIMH. DIIEKTPOJIUTHI u
HeIeKTposinThl. KaTtnonsl, aHMOHbl. MeXaHU3M AKMCCOLMALMM BEIIECTB C
Pa3IMYHbIMU BUJIAMU XUMHUUYECKOH cBsi3U. CteneHs quccouuanu. CuiabHbIe
U ciabble 3JeKTPOoJauThl. Peakiuum noOHHOTO oOMeHa. YClIoBUSI MPOTEKaHUS
peakuuii MOHHOTrO OOMEHa, MOJHbIE U COKpAlEHHbIE HNOHHBIE ypaBHEHUS
peakuuii. CBOHCTBA KUCIIOT, OCHOBaHHI U COJIeil B CBETE MpeICTaBICHUI 00
ANEKTPOJIUTUYECKON Juccouunanuu. KadecTBeHHblE peaklUd Ha HOHBL

[TonsiTue o ruapoIU3e coJie

1.7

XUMHYeCKU OKCIIEPUMCHT. O3HAKOMIICHHUE C MOJACIISIMU KPHUCTATIIIMYCCKUX
pElETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMEeTaoB (rpadura u
ajMasa), CJIOKHBIX BEIIECTB (XJIOPHIa HATPHUS); HCCIEIOBAHNE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOW PEaKIUH OT BO3JICHCTBHS Pa3IHYHBIX (HaKTOPOB;
WCCIICZIOBAaHUE  DIIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIECTB, IpoIliecca
JMCCOIMALIMU  KHCJIOT, MIeNoueil W coneld (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB); TPOBEACHUE OIBITOB, HIUTIOCTPUPYIONINX MPH3HAKH
MPOTEKAaHUs PEaKIUii MOHHOTO OOMeHa (0Opa3oBaHHME OCalKa, BBHIJCICHUE
raza, oOpa3oBaHHME BOJbI); OIbBITOB, WUIIOCTPUPYIOIIUX  TPUMEPHI
OKHCITUTEIILHO-BOCCTAHOBUTEIILHBIX ~ PEAKIIHA (ropenue, peaknuu
pa3IoKEHUs, COCAMHEHHs); PAClO3HABAaHHE HEOPraHHMYECKUX BEIIECTB C
MTOMOIIIbIO KAUYECTBCHHBIX PEAKIUK HA UOHBI, PEIICHHE KCIIEPUMEHTATBHBIX

3a1a4

HemeTtannel u ux coequHEHUS

2.1

OO6mrass xapakTepucTHka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CcTerneHu okucieHus. CTpoeHMe W (U3UYECKHE CBOHCTBA
MPOCTHIX BEILIECTB — raJOr€HOB. XMMHUYECKHE CBOKCTBA Ha MPUMEPE XJIOpa
(B3auMoeiicTBHE ¢ MeTallaMy, HEMETAIlJIaMH, [IeT0YaMHu). XJI0POBOJAOPO/I.
ConsiHasg KWCIOTa, XHMHYECKHUE CBOWMCTBA, IOJIyY€HHE, NPUMEHEHUE.
JlelictBue xjopa U XJIOPOBOJAOPOJA Ha OPraHU3M uYeloBeKa. Baxueniue

XJIOPUABI U KX HAXOXKJICHUC B IIPUPOJC

2.2

OOmiast xapakrepucTuka 31eMeHTOB VIA-rpynmbl. OCOGEHHOCTH CTPOEHUS




aTOMOB, XapaKTepHble CcTeneHu okuciaeHus. CrpoeHue U (PU3HUECKHE
CBOMCTBa IIPOCTBIX BELIECTB — KHCIOpOJAa M CEpbl. AJIIOTPOINHbIE
MOJU(UKAIIN  KHCIOpOJa W cephl. XHMHYECKHE CBOWCTBA  CEpHI.
CepoBonopoa, cTpoeHue, (puanyeckue W XUMUYECKHue CBOMCTBA. OKCHIBI
Cepbl Kak NPEJICTaBUTENIM KUCIOTHBIX OKcujaoB. CepHas KHCIOTa,
¢u3nyuecKkne U XMMHYECKHE CBOWCTBA (0OIIME Kak MPEJCTABUTENS Kiacca
KACIOT M crnenupudeckue). XUMHUYECKHE DPEaKLUH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a MOoJydyeHUs CepHOW KucnoThl. [IpuMeHeHue.
Conu cepHOM KHCIOTBHI, KAauyeCTBEHHas peaklus Ha Cylb(aT-HuOH.
Haxoxnenne cepsl u €€ coequHeHui B pupoie. XUMUYECKOE 3arpsi3HEHNE
OKpYXaIoIel Cpeibl COCTMHEHUSIMU CePhl (KUCIIOTHBIE IO IH, 3arps3HEHNE

BO3JlyXa M BOJIOEMOB), CIIOCOOBI €r0 MpeI0TBPALLEHHS

2.3

OO6mas xapaktepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIE CTENEHH OKHCICHHs. A30T, paclpoCTpaHEHHE B
npupoje, (usnueckue U XUMHUYecKue cBoicTBa. KpyroBopor azora B
npupoje. AMMHUaK, ero GU3NYECKUEe U XMMHUYECKUE CBOMCTBA, MOJy4eHUE U
npuMeHeHne. Com aMMOHMsI, UX (PU3MUYECKHE W XUMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiusi Ha MOHbl aMMOHHUA. A30THAs KHCJIOTa,
e€ momyueHue, GU3MYECKHE ¢ XHUMHYECKHE CBOMCTBa (00mMe Kak
NpeICTaBUTeNd Kiacca KUCIOT M crneunuduueckue). Mcnonb3oBanue
HUTPAaTOB WU COJEeH aMMOHHUS B KauyeCcTBE MMHEPAJIbHBIX YIOOpEHUH.
XUMHUECKOE 3arps3HEHHE OKpYXarolled Cpeabl COEJUHEHUSMH a30Ta

(KI/ICJ'IOTHBIC JOKIU, 3arpsAASHEHHUEC BO3QyXa, ITIOYBBI 1 BOI[OéMOB)

2.4

®dochop, amwrorponHbie Momaubukanuu  pochopa, Pusuueckue u
xumuueckue cBoictBa. Oxcua  docdhopa(V) u  docdhopnas kucnora,
¢dusnyeckue M XUMHYECKHE CBOWCTBA, ToOJydeHHe. lcmosb3oBaHue

¢docdaToB B KaueCcTBE MUHEPAIBHBIX YAOOpEeHU

2.5

Obmas xapaktepuctuka 3neMeHToB |V A-rpymmbl. OcoOeHHOCTH CTPOEHHS
aTOMOB, XapakTepHble CTEMEHU OKHUCICHHUS. YTJIEepoJd, aIOTPOIHbIE
MOAU(HUKAIIUH, PAaCIPOCTpPaHEHHUE B MPUpPOAE, (PU3UUECKHEe U XUMUYECKHE
cBoiictBa. ApncopOrusi. KpyroBopor yriepoma B mpupoae. OKcHabI
yriaepoaa, ux (pu3nuecKkue U XUMHUYECKHE CBOWCTBA, ACWCTBHE HA >KUBBHIE
OpraHW3Mbl, TMOJY4YeHHE U TPUMEHEHHE. OKOJIOTUYECKHE MPOOIIEeMEI,

CBA3aHHBIC C OKCHIOM er'ICpOI[&(lV); TUIIOTE3a TJI00aIbHOTO IMOTEIUICHUS




KIIUMaTa; TapHUKOBBIM d(pdekr. VYroimpHas KucaoTa W €€ COJH, HX
¢usnueckue W XHMHYECKHE CBOWCTBA, TONYYCHHE H TMPUMEHEHUE.
KauecTBenHas peakmnusi Ha kKapOoHAT-HOHEIL Mcmonp3oBaHue kKapOOHATOB B

6I>ITy, MCIUIHUHE, TPOMBINIJICHHOCTU U CCJILCKOM XO03sICTBE

2.6

[lepBoHauanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBaX Kak o
COCIMHEHUSX yriieposa (MeTaH, 3TaH, 3TUIICH, alleTUJICH, 3TaHOJI, TIIUICPUH,
yKcycHasi kuciiota). Mx coctaB m xumuueckoe crtpoeHue. [lonsitue o
OMOJIOTMUECKH BAKHBIX BEIIECTBAX: KMpaX, OelKax, yrieBoJiax — U uX poju
B JKM3HM 4elloBeKa. MarepuanbHOe €AMHCTBO OPraHMYeCKHX U

HEOPraHWYECKUX COCIMHEHUI

2.7

Kpemuuii, ero ¢usnyeckue u XUMHYECKHE CBOICTBa, TMOJIY4YEHHUE U
npuMenenne. CoequHeHus KpeMHus B mpupoje. O0mue npeactaBieHus: oo
okcunme kpemHmA(1V) wu  kpemHmeBodt  kucimore.  CunmKarel, WX
UCIOJIb30BaHME B OBITY, MEAWLIMHE, MNPOMBIIUIEHHOCTH. BaxkHelimue
CTpOUTENIbHbIE ~ MaTepuajbl: KepaMHKa, CTEKJIO, LEeMEHT, OeTOH,
xkene300eTon. [IpoGnembr  G€30macCHOTO  HCIMOJIB30BAHMS  CTPOUTEIBHBIX

MaTCpruajioB B HOBCCI[HGBHOﬁ KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHUIECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTBI; TPOBEJACHUE KAYECTBEHHBIX pEAKIUA Ha
XJIOPU/I-UOHBI W HAONIOJIeHWE TMPHU3HAKOB WX TNPOTCKAHUS, OIIBITHI,
oTpakaronme QHU3MYECKHE W XHMHUYECKHE CBOWCTBA TaJOTCHOB W UX
COCIMHEHUH (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHATIOB); 03HAKOMIICHUE
¢ oOpa3iaMu XJI0pUJI0B (TAIOTEHH/IOB); O3HAKOMJICHHE ¢ 00pa3IiaMu cephl U
e€¢ coeauHeHWsIMH  (BO3MOXHO  KCIIOJIb30BaHHE  BHJICOMATCPHAIIOB);
HaOJroIeHUue  mporiecca  OOyrjMBaHHMsS ~— caxapa O] JCHCTBUEM
KOHIICHTPHUPOBAHHOW CEPHOM KHUCIIOTHI; W3yYCHHE XHUMHUYECKHX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEJACHUE KAYECTBEHHOU peaKiMu Ha
cynbdar-uoH M HaOIIOJCHUE TMpH3HAKa e€ MPOTCKAHWs, O3HAKOMIICHHE C
¢u3nYecKUMU CBOWCTBAMM a30Ta, ¢ochopa M UX COCTUHEHUH (BO3MOKHO
UCIOJb30BaHUE BHUAEOMATEPHUATIOB), OOpa3laMu a30THBIX M (POCHOPHBIX
yaoOpeHuil; nmoiaydyeHue, cobupaHue, pacro3HaBaHHE U U3y4eHHE CBOICTB
aMMuaKa; MPOBEJCHNE KaYeCTBEHHBIX peaKlnii Ha NOH aMMOHHUS U (ocdat-
MOH W W3y4yeHHWEe TPU3HAKOB UX TMPOTEKAaHUS, B3aUMOJICHCTBUE

KOHHCHTpHpOBaHHOﬁ a30THOH KHUCJIOTBI C MCIbIO (BO3MO)KHO




HCII0JIb30BAHNE BHUIEOMATEPUAIIOB); M3YUEHHE MOJEIEH KpUCTAITIMYECKUX
peméTok anmasa, rpaduTa, (QyiepeHa; O3HAKOMJIGHHE C IPOLIECCOM
amcopOIMM  pacTBOPEHHBIX  BEIIECTB  AKTHBHPOBAHHBIM  VIIIEM U
YCTPOMCTBOM NpPOTHBOrasa; IOJydeHHE, COOMpaHHUE, paclo3HABaHUE U
M3y4YEHUE CBOMCTB YIJICKHCIOTO ra3a; MpPOBEICHUE KAYECTBEHHBIX PEAKLUN
Ha KapOOHAT- W CHJIMKAT-MOHBl M M3Y4eHHE IMPHU3HAKOB WX IMPOTEKAHWS,
O3HAKOMJICHHE C IPOAYKLUHEH CHIMKATHOW IPOMBIIICHHOCTH; pELIEHUE
JKCIIEpUMEHTANIBHBIX 3afad 10 Teme «BaxHelmne HeMeTaubl M UX

COCAUHECHUA»

Merannsl 1 ux COCINHCHUA

3.1

OO01as XxapakTepuCcTHKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnoioxeHusa B llepuonmueckoil cucreMe XuMHUYeCcKHX 31aeMeHToB JI.M.
MenneneeBa u cTpoeHusi atomoB. CTpoeHue MeTamuioB. Meramindeckas
CBS3b M METAJUINYECKAsl KPUCTAJUIMYECKass pEemETKa. DIEKTPOXUMUYECKHN

P HAPSKEHUN METaIOB

3.2

dusnyeckue W XHMHUYECKHE CBOWCTBAa MeTauioB. OOmme crocoOsb
nostyueHus: MmetayyioB. [oHsTHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI
3aIMTHl UX OT Koppo3uu. CrutaBsl (CTajab, Yyr'yH, TIOPATIOMUHHAN, OpOoH32a) 1

UX MMPUMEHEHHE B OBITY M MPOMBIIIEHHOCTH

3.3

[lenouynsie MeTasl: mojoxeHue B Ilepuonnyeckoil cucreMe XUMHUYECKUX
anemenTtoB J[.M. MeHneneeBa; cTpoeHHE HUX aTOMOB; HaxOXJIEHUE B
npupoae. Ousznyeckue W XUMHUYECKHE CBOMCTBa (Ha MpuUMeEpe HATPUS U
kamus). OKCUIpl M TUAPOKCUIBI HATPUSl U Kanud. [IpuMeHeHune IenouHbIX

METAJIJIOB U UX COCI[I/IHCHI/Iﬁ

3.4

Illenoyno3eMenbHbIE METAZIBI MarHui W KajJbIUH: IIOJIOKCHHE B
Ilepuomnueckoit cucreme xumuueckux siemeHtoB JI.M. MeHnneneesa;
CTPOEHHE UX aTOMOB; HaxoXJeHHe B npupojae. Ouznueckne U XUMUYECKUE
CBOWMCTBA MarHus W Kajbllusa. BakHeWe coeaWHEHHS KanbIus (OKCHI,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AJIIOMUHH: TIOJIO)KEHHE B HepHOﬂquCKOﬁ CUCTCMEC XUMHYCCKHUX 3JICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMAa; HAXOXJACHUEC B IIPUPOLIC. duzndeckue u
XHMHYECKHE CBOMCTBA aJIIOMHUHHSL AM(I)OTepHLIe CBOMCTBAa OKCHAA U

TUAPOKCHU A A TFOMUHUA




3.6

Kene3o: nosoxkenue B llepuoandeckord CUCTEME XMMUYECKUX AJIEMEHTOB
J.1. MenpeneeBa; ctpoeHue aToma; HaxoxaeHue B mpupoae. dusnyeckue u
XMUMHUECKUE cBOMCTBa xkene3a. Okcuabl, TuIpokcupl U comu xenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyYECHHE

3.7

XUMUYECKUN SKCIEPUMEHT: O3HAaKOMJIEHHE ¢ o00pa3lamMu METaJIoOB U
CIUIaBOB, UX (PM3MYECKUMH CBOIMCTBAMU; M3YUEHHUE PE3YIHTaTOB KOPPO3HUU
METaJUIOB (BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KalbIUs H HATPUst C BOJOHW (BO3MOKHO
WCTIOJIb30BaHNE BHICOMATEPHAIIOB); MCCIIEIOBAaHUE CBOHCTB XKECTKOM BOJBI;
mporiecca TOPEHHs JKeye3a B KUCIOpojae (BO3MOXHO HCHOJIB30BAHUE
BHJICOMATEPHAIIOB); TMPHU3HAKOB TPOTEKAHUS KAa4eCTBEHHBIX pEaKIUil Ha
HOHBI (MarHus, Kaublus, amoMuHus, wHKa, xenesa(ll) u xemesa(lll),
meu(ll); nHaOmogeHne M OmMcaHUEe MPOIECCOB OKpAIIMBAHUS IUIAMEHHU
WOHAMH  HATpWs, Kauusd W  Kamblusd  (BO3MOXXHO  HCIIOJIB30BaHUE
BHJICOMATEPHAIIOB); HCCIIeIOBaHUEe aM(OTEpHBIX CBOWCTB THAPOKCHIA
AIIOMHMHNS U THIPOKCHIA IIMHKA; PEHICHHE SKCIICPUMEHTAIBHBIX 3a1ad I10

TeMe «BakHelmne MeTauibl U UX COSTUHEHU

XUMUS 1 OKpYXaroliasi cpea

4.1

HoBsie Matepuaiibl ¥ TeXHOJOTUH. BemiecTBa 1 MaTepuasbl B MOBCEIHEBHOM
JKU3HU YelloBeKa. XUMUs U 370poBhe. bezonacHoe MCroab30BaHUE BEIIECTB
1 XUMHYECKUX peakiuid B ObITy. [lepBasi MOMOIs MPpU XUMHUYECKUX 0KOTax

" OTPABJICHHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKON  TIpaMOTHOCTH. XHMHYECKOE  3arpsi3HeHue
okpyxkatomed cpeapl [IJIK. Poiab XUMHUM B pEIIEHUMH 53KOJIOTHYECKUX
npobiem. [IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB (yrolib, IPUPOIHBIH ra3,

He(Th), MPOIYKTHI UX MEPepabOTKH, UX POJIb B OBITY U IPOMBIIIICHHOCTH

4.3

XUMUYECKUN OSKCIIEPUMEHT: H3y4YeHHe oOpas3loB MaTepuanoB (CTEKJIO,

CILIaBbI MCTAJJIOB, IIOJIMMCPHBIC MaTepI/IaJ'IBI)

INPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA30OBATEJIbHOM
INPOTPAMMBI OCHOBHOTI'O OBIIETI'O OBPA30OBAHUA




Kon
NPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/JbTaTaM
0a30BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/ibHOI
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HABAEMOCTH SIBIICHUI NPUPOJbI, TOHUMaHWE OOBEKTUBHOM
3HAUUMOCTH  OCHOB  XMMHUYECKOM Hayku Kak oOmnactu
COBPEMEHHOT'O0 €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEeH KyJIbTYphl U
MIPAKTHUYECKON IEATEIIBHOCTH YEJI0BEKA B YCIIOBUSAX COBPEMEHHOTO

oO11ecTBa; IOHUMaHUE MECTa XUMUHU CPeIU JPYTUX €CTECTBEHHBIX

HayK

1.2

0 HAaYYHBIX MCTOJAaX MMO3HAHUA, B TOM YHCJIC SKCIICPUMECHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOIAaX MCCICAOBAHHA BCIICCTB W H3YUCHHA
XUMHNYECKHUX peaKHI/II\/’I; YMCHHUE HCII0JIb30BaTb MOACIU JIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccuoHANBHOW MACSITEIBHOCTH, CBS3AHHBIX C
XUMHEN U COBpPEMCHHBIMU TEXHOJIOTUSAMHU, OCHOBAHHBIMHU Ha
JOCTHDKEHUSIX XUMHYECKOW HAyKH, YTO TO3BOJIUT OOYJarOUIMMCS
paccMaTpuBaTh ~ XHMMHIO  Kak  cdepy  cBoedl  Oymymiei
npodecCHOHATFHON AEATEIEHOCTH M CeNIaTh OCO3HAHHBINA BBHIOOD
XHMUU KaK MPO(UIBHOTO TpeAMEeTa IpH Tepexojieé Ha YPOBEHb

cpemHero oOmiero oopasoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMHYECKUX 3HAHUU U YMCHHUE IIPUMCEHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIHOYACT:

2.1

BOKHEHININEG XWMHYCCKUE ITOHSATUS: XUMHYCCKHUH SJIEMEHT, aToM,
MOJIEKYJ1a, BEIIECTBO, IIPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS
U HEOJHOPOJIHAsI CMECh, OTHOCUTEIbHBIEC aTOMHASI U MOJIEKYJISIpHAs
MaccChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb (CPEIHss), XUMUYECKas
peakiusi, peakllud COCOUHEHMsS, PEAKIMH pa3loXKEeHUs, pPeaKluuu
3aMeIIeHUs], peaky oOMeHa, TerIoBoi (peKT peakinu, SK30- U
SHIOTEPMHUUYECKHE PEAKIIMH, PACTBOP, MACCOBAs JI0JI1 XUMHUYECKOTO
JJIEMEHTa B COEIMHEHUHM, MaccoBass JOJs M  MPOLIEHTHas
KOHIIEHTpallMsl BEIIECTBA B PacTBOpE, SAPO aTOMa, 3JIEKTPOHHBIN

clion aToOMa, aTroMHasa Op6I/ITaJ'IL, paauyc atroma, BaJICHTHOCTD,




CTETIEHb OKUCIIEHUS, XUMUUECKas CBSI3b, AIEKTPOOTPULIATENBHOCTb,
NOJIIpPHAsT W HEMOJISIpHAsl KOBAJIEHTHAs CBs3b, HMOHHAsI CBSI3b,
MeTaJlIMyecKas CBs3b, KpHCTaJUIMYecKas peléTka (aTomHas,
VOHHAsl, MeTaJuIM4ecKas, MOJIEKYJIsIpHas), MOH, KAaTUOH, AHHOH,
IEKTPOJIUT M HEIIEKTPOJUT, INIEKTPOJIUTHYECKAs IUCCOLUALN,
peakuuu HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC
peaKkuMy, OKUCIUTEIb U  BOCCTAHOBUTENb, OKUCICHHE U
BOCCTaHOBIICHHE, JIEKTPOJIH3, XMMHYECKOE  pPaBHOBECHE,
oOpatumble M HeoOpaTUMbIE pEaKLUH, CKOPOCTh XHMHUYECKOH

peaknuu, karanuzarop, [1/IK, koppo3us Meramios, CrijiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMUM: 3aKOH COXPAHEHHUS MAacChl,
nepuoanueckuii 3axkoH J[.M. MenzeneeBa, 3aKOH NOCTOSTHCTBA

cocCTaBa, 3aKOH ABOTrajJpo

2.3

TEOPUH  XMMHHU:  aTOMHO-MOJIEKYJSIDHAsE  TEOpHs,  TEOpus

BHGKTpOHHTquCKOﬁ JUCCOoImManmn

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TPAaBHIBHO HCIIOJIB30BaTh M3y4YCHHBIC BEIIECTBA U
MaTepualibl (B TOM YHCIIE MHHEPAJbHBIE YIOOPECHHS, METaTbl U
CIUIaBBI, TPOIYKTHl TEPepabOTKH MPHUPOIHBIX HCTOYHHKOB
yIIeBOOPOJOB  (YIis, TPUPOTHOTO Tasza, HePpTH) B OBITY,
CEIIbCKOM XO3SHCTBE, HA MPOU3BOJICTBE W MOHUMAHHE 3HAYCHHS
KHUPOB, OCJKOB, YIJICBOJOB Ui OpraHW3Ma 4YeJOBeKa, yMEHUE
IPOTHO3UPOBATh BIIMSHHUE BEIIECTB U XMUMUYECKUX TPOIIECCOB HA

OpraHHU3M 4YeJIOBeKa M OKPYXKAIOIIYIO IPUPOIHYIO CPEIY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYTrUX

y‘le6HLIX npeamMcETOB

3.3

HaJINn4uc OIIbITa pa6OTBI C Ppa3INYHbIMHA HCTOYHHMKaMH
I/IH(I)OpMaI_[I/II/I 10 XHMMHHU (Haquaﬂ U HAYYHO-IIOITYJIApHAA

JAUTEpaTypa, CI0BAPH, CPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHMUBATb I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HUX
IMpeBpalliICHUAX HW  MMPAKTUYCCKOM TNPUMCHCHHU W  YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'HO3HaBaTeJ'IBHBIX 3aaaq

Brnanenne ocHOBaMH HOHSITHIHOIO armapara U1 CUMMBOJIMYCCKOTO




S3pIKa XUMHH IS COCTaBlieHUS (OpMYNT HEOpPraHWYeCKHX
BEIIECTB, YPABHCHUM  XMUMHUYECKMX  PEAKUH;  OCHOBAMH

xumudeckoit HomeHknatypsl (IUPAC u TpuBHanbHOMN)

YMmenne  OOBSICHATH  CBSI3b  TOJIOKEHUSI ~ DJEMEHTa B
[lepyoguueckoid cuUCTEME C YHUCIOBBIMHM  XapaKTEPUCTHKaAMU

CTpPOEHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsj sipa,

> o0111ee YHUCIIO DJIEKTPOHOB), PACHPEACIICHUEM JJIEKTPOHOB TIO
JHEPreTHYCCKUM YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KaIUs
Y KaJIbIIHS
[IpencraBnenne O NOEPUOAUYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYCCKUX 3JIEMEHTOB (pamyc aToMma,

5 AIEKTPOOTPHUIIATEIILHOCTD), TPOCTBIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUsT dJeMeHToB B llepuoanueckoil cucreme (B MalbIxX
MeproJiaX M TJIABHBIX TOJIPYINIAX) W 3JICKTPOHHOTO CTPOCHUS
aToMa

7 YMeHue knaccupuIimpoBaTh:

7.1 XUMHYECKHE YJICMCHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEaKIIUN

8 YMeHue onpeaensTh:

81 BAJICHTHOCTh M CTCICHb OKHCJICHHUS XHMHYECKHX DSJIEMCHTOB,

' 3aps1 MoHa

8.9 BHUJI XMMHUYECKOW CBSI3M M THI KPUCTAUIMUYECKOW CTPYKTYpPHI B

' COCTUHCHHIX

8.3 XapakTep Ccpeabl B BOJHBIX pPacTBOpax BemecTB (KHCIOT,

. OCHOBaHUM)

8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIb

9 YMeHue xapakTepu3oBaTh (pU3nUecKre U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEIIeCTB (KUCIOPOJ, O30H, BOAOPOM, TpaduT, ammas,

9.1 KpeMHUuH, azoT, docdop, cepa, XJIop, HATpUil, Kamuh, MarHHid,
KaJIbIIMH, aTFOMUHUH, JKEJ1e30)

9. CIIOHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOJa,

aMMHUakK, XJIOpPOBOAOPOLd, CCPOBOAOPOJA, OKCHUIAbBI W THAPOKCHIBI




MetawioB |-IlA rpymm, amomunus, meau (11), muaKa, xene3a (11 u
I11), oxcuner yrnepoaa (Il u 1V), xpemuus (1V), azora u pocdopa
(1 u V), cepst (IV u V1), cepuucras, cepHasi, a30TUCTas1, a30THAs,

(docdopHas, yroiapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOrHO3MPOBATh M  XapaKTEpU30BaTh CBOMCTBAa BELIECTB B

3aBUCHMMOCTH OT MX COCTaBa U CTPOCHUA, MIPUMCHCHHUEC BCIICCTB B

%3 3aBHCHUMOCTH OT HMX CBOMCTB, BO3MOXXHOCTh IIPOTEKaHUS
XUMUYECKUX MPEBPAICHAN B PA3THYHBIX YCIOBHIX
10 YMeHHe COCTaBISATh MOJIEKYJSIpHBIE ¥ HWOHHBIC YpaBHEHHS
peaKkuuii, B TOM YUCJIE:
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIHbHO-BOCCTAHOBUTENBHBIX PEAKINIl
10.3 WLTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA HM3YYECHHBIX KIIACCOB
' (Tpynm) HEOpraHWYeCKHX BEUIECTB
10.4 MTOITBEPKAAIOIIMX TEHETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU
11 YMeHHe BBIUUCIIATE (TPOBOANUTH PacU€Thl):
111 OTHOCHUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MaccChl BEILECTB,
' MacCOBYIO JIOJIF0O XMMHYECKOTO JIE€MEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHHUSAM XMMHUYECKUX pEaKUUid U HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WIH MPOAYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOrO TO3HaHUA (HaOIoJeHue,
" W3MEpEeHue, OKCIEPUMEHT, MOJCIUPOBAHKUE) TPU UIyYECHUH
' BEIIECTB M XHUMHYECKUX SIBJICHUI; yMeHHE C)OpMYIHpOBaThH
po0IeMy U MPEATIOKUTh YTH €€ pelIeHUs
192 6e30macHOi pabOThl C XUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOM
' MOCY10# U 1abopaTopHBIM 00OPYJOBAHUEM
npaBujgaMM  Oe3omacHOro — oOpalieHuss € BellecTBaMu,
12.3 WCIOJIb3YeMBbIMHU B TIOBCETHEBHOM >KM3HH, MPABUIAMU TTOBEICHHUS

B IENIX cOepekeHUs 3JI0pOBbsl M OKpYXKAaloIleH MpUpOIHOI




cpenbl; MOHMMaHuE Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpPraHW3Mbl OINpPENCIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U

MpeaAOTBpAIICHUA UX BPECAHOI'O BO3I{€I>'ICTBHH

13

Hammuamne IMPAKTUYCCKUX HAaBBIKOB IJIAaHUPOBAaHUA n

OCYIICCTBJICHHA CICAYIOIMUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

N3YUCHUC n OIIMCaHHuEC (1)I/I3I/I‘~I€CKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-IGCKI/IMI/I U XHUMHYCCKHMMHU SABJIICHUAMU,
OIIBITBI, WIUIIOCTPUPYIOIIUC IIPU3HAKHU IMMPOTCKAHUA XWUMHUYCCKUX

peakuui

13.2

U3y4eHHe CIIOCOO0B pa3/ieNieHUs cMece

13.3

MOJIydEHHE KHUCIIOpOJa M H3Yy4€HHE €ro CBOMCTB; IOJIy4CHHE
BOJIOPO/Ia M U3YYEHHE €r0 CBOMCTB; NOJIY4YEHHUE YIIIEKUCIOro ras3a
U M3y4YEHHE €ro CBOICTB; MOJy4yeHHE aMMHaKa U H3y4eHHE €ro

CBOMCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM o€l

PacTBOPEHHOTO BEIIECTBA

13.5

NMpUMEHEHHE  WHAMKATOPOB  (JaKMyca,  METHIIOpaHXka |
(dheHondTanenHa) A ONMPEACIICHHS XapaKTepa Cpebl B pacTBOpax

KHUCIIOT U LIeIoUen

13.6

HCCIICAOBAHHUEC M OIIMCAHHC CBOIICTB HEOPraHM4eCKuXx BEIICCTB
pa3IM4HbIX KJIACCOB; H3YUYCHUC B3aPIMOI[eI>10TBPI5[ KUCIIOT C
MCTaJlIaMHU, OKCHJaMH METalJIOB, PaCTBOPHUMBIMHA n
HEPACTBOPUMBIMHU OCHOBAHUSIMMU, COJISIMH, IMOJIYYCHHE
HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHMC OAHOI0O MCETalla
ApyruM U3 pacTtBOpa COJIM; HUCCICIOBAHUC an)OTepHBIX CBOWCTB

TUAPOKCHUAOB aJIFOMHMHUA U HHUHKA

13.7

pPEIICHUEC OKCIICPUMCHTAJIBHBIX 3aJa4 II0 TCEMaM: «OcHOBHBIC
KJIIaCCbl HCOPraHHUYCCKHUX COCHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘IeCKaH
JUCCOIIHAIIUA «BaxHelmuye HeMeTaulbl U HX COCAUHCHUA»

«BakHeune MeTalibl M1 UX COSTUHEHUS

13.8

XUMHWYCCKHEC OKCIICPUMCHTEHI, HWIUTIOCTPpUPYHOIIUC IMPU3HAKHN
IIPOTCKAHUA peaKHHI’I HOHHOI'O 06MeHa; Ka4YCCTBCHHBIC PCAKINU

Ha TPUCYTCTBYKOIIUEC B BOJHBIX pacCcTBOpPAX HOHBI: XJIOPHUI-,




Opomua-, womun-, cynbdar-, ¢ocdar-, kapOoHAT-, CHIMKAT-
AHUOHBI, THAPOKCHUA-UOHBbI, KATUOHbI aMMOHH, Maruus, KaJlblIHs,

TIOMUHMUS, Xemne3a (2+) u xkenesa (3+), meau (2+), ITUHKa

14 Ymenue:

NPEACTaBIATh PE3yIbTAaThl JKCIEPUMEHTa B (OpME BBHIBOJIOB,
141 JI0Ka3aTeNnbCTB, IPa)UKOB M TAOJIWIl W BBISIBIATH SMITHPUYECKUE

3aKOHOMEPHOCTH

yCTaHaBIMBaTh  CBSI3U  MEXJAYy  peajlbHO  HaOII0JaeMbIMHU
149 XMMHUYECKUMHU SIBIICHUSIMHU U MPOLECCaMH, IPOUCXOAAIIUMU B

Makpo- M MHKPOMHUpPE, OOBSACHATh MPUYMHBI MHOT000pa3us

BCIICCTB




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

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE »dJeMeHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClIoKHBIE BEIIECTBA.
13 Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DSJEMEHTOB.
' CrerneHb OKUCTCHUS
3aK0oH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAss aTOMHas Macca.
1.4 OtHocuTenbHAs MOJIEKYJIIpHas Macca. MaccoBas J0JIsI  XMMHYECKOTO
dJIEeMEHTa B COCTMHCHUHT
15 KonuuectBo BemectBa. Moabs. Monsipras macca. MonsipHbIii 00BEM Ta3oB.
' B3anMocBs3b KOJIMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 @u3nyecKkue 1 XUMUYECKHE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HAKY.
' 3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKUE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH u Ilepuoanyeckas cucremMa XUMHYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX SJIEMEHTOB
2.1 J.N. MenneneeBa. Ilepuoast u rpynmbl. @U3MYECKUd CMBICI MOPSAIKOBOTO
HOMEpPA, HOMEPOB MEPHUOJA U IPYIIIIBI AIEMEHTA
Crpoenue aroMoB. CoctaB aTOMHBIX siep. M3otonbl. Dnektponbl. CTpoeHune
2.2 ANEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMUYECKHX D3JIEMEHTOB
Ilepuonnueckoit cucremsl /[.11. Meneneera
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IE€PBBIX
TPEX NEPHOJIOB, KaJIus, KaJIbLIMS (pammyca aTOMOB,
2.3 ANEKTPOOTPHUIIATENFHOCTH, METANINYECKUX W HEMETaJUIMYECKUX CBOMCTB) U
UX COEAUHEHUH B COOTBETCTBHUM C TOJO)KEHHMEM JJEMEHTOB B
[lepuoanueckoil cucTeMe U CTPOEHUEM UX AaTOMOB
3 Crpoenue BelecTa
31 Xumnueckass cBs3b. KoBasieHTHast (moJisipHass W HENOJIApHAas) CBS3b.

aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHNYCCKHUX OJICMCHTOB. Honnas CBA3b.




Meramnnueckas cBSI3b

3.2

Tumnel KpUCTALTMYECKUX PEHIETOK (aTOMHAas, WOHHAs, METaJUIM4YecKas),
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueline npeacTaBUTeNId HEOPraHMYECKUX BemecTB. Hemeramnsl n ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yrolliye; OCHOBaHUM (IIENOYM UM HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpPOACO/epXKalue U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKME M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, hpocdopa, yriepoaa, KpeMHHUS

4.3

dusnyeckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTHA,
HaTpus, KaJius, Maraus u KaJab1us, AJIFOMHWHHA, Keieasa.

DNIEKTPOXUMHUYECKHUH P HAIPSHKEHUI METaJJIOB

4.4

®uU3nyecKue U  XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHEHHM

HEMETAJIJIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, aMMHAKa

4.5

dusnuecKkue ¥ XUMUYECKHE CBOMCTBA OKCHA0B HeMeTtaios: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV).

HonyquI/Ie OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckue cBorictBa okcusoB: MetauioB |A-IIA rpynn, munka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMUYECKHUE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
npuMepe TUIPOKCHUIOB allFOMUHUSA, )Kele3a, IuHKa). [lomydenne ocHoBaHMiA

U aM(bOTEPHBIX TUIPOKCUIOB

4.8

OOutue XHUMHYECKHE CBOICTBa KHCJIOT: XJIOPOBOJIOPOJHOH,
CEpOBOJIOPOIHON, CEPHUCTON, CEPHOM, a30THOU, (HOCPOpHOIA, KPEMHHUEBOMH,
yroipHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPHUPOBAHHON CepHOW U

a30THOM KHCJIOT. HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuYeckne cBoicTBa cpeaHux cosel. [lomyuenue comneit

4.10

HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOpPOAa, KUCIOpPOHda, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMakKa, cepHoﬁ U a30THOM KHCIOT B MIPOMBIIIJIICHHOCTH.




OOm1re cnocoObl MOJTyYeHUsT METAJUIOB

4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COCZ[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHU4ecKuX peakiyii Mo pa3IndHbIM IPU3HAKAM: TI0 YHCITY
¥ COCTaBy YYacCTBYIOUIMX B PEaKUUH BEIIECTB, O TEIIOBOMY 3 (deKTy, Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX dIICMESHTOB

5.2

TeroBoil 3¢ ekt XUMHUYECKON peakuu, TEPMOXUMHUYECKUE YPaBHEHMS.

DK30- U SHIOTEPMUYECKHE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OKI/ICJ'H/ITGJ'II)HOBOCCTaHOBI/ITeJ'H)HI)Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I nu
BoccTtaHoBUTENU. [Iporiecchl OKHMCIIEHUSI ¥ BOCCTAHOBIICHUS. DJIEKTPOHHBIN

0ajaHC OKMCIUTEILHOBOCCTAHOBUTEILHOM pCaKknun

5.4

Teopuss ~ SIEKTPOJUTHUYECKOM  JTUCCOLMAIUU. KaTtunownsl, AHWOHBI.
DNEKTPOITUTH U HEANEKTPOJIUTHI. CHITbHBIC U c1abbie ANeKTpoauThl. CTeneHb

IHUCCOLMAIIAT

5.5

Peakiiun noHHOTO OOMEHa. Y CIOBHUS MPOTEKAHUSI PEAKIIMA HOHHOTO OOMEHa,

TIOJIHBIE U COKpAIllEHHbIE HOHHBIE YPABHEHUSI peakLnui

XUMUS 1 OKpYXaroliasi cpeia

6.1

BeniectBa 1 Marepuasnipl B OBCEIHEBHOW >KM3HMU 4YesnoBeka. bezomacHoe
HCIIOJIb30BAHUE BEIICCTB M XMMHYECKHX PEaKIHii B jJabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKUX 0KOraX MU OTPaBJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpyXaromie cpeabl (KUCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeJOTBPAIICHHUS
[Ipenenbras momyctumas koHueHtparus BemiecTB (ITJK). Ponp xumuu B
pEIIeHUH HKOJIOTUYECKHX TmpobiieM. YcuieHue mapHukoBoro 3ddekra,

pa3pymI€Hue O30HOBOI'O CJI0A

6.3

[Tpumenenwue cepsl, a3ota, hochopa, yrieposa, KpEMHUS U UX COCTMHEHHUN B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIILCKOM Xo3siicTBe. [Ipumenenue
METaJUIOB U CIUIaBOB (CTajlb, Yyr'yH, AIOPAIIOMHMHUHN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH HX coequHeHuil. [loHsATHe O KOppo3uM MeTasoB,

OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoiHBIE MCTOYHHMKHM YTJIEBOAOPOAOB (Yroiib, MPUPOJHBIN ra3, HEe(PTh),

MPOIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUS 00 OPraHNvCCKUX BCIICCTBAX KaK O COCAWHCHHUAX

yriaepoaa (MeTaH, OTaH, STWJICH, AaUCTHUJICH, 3TaHOJI, TJIMHCPUH, YKCYCHasd




kucnota). IloHsTHe O OHOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHPAX,

YIJICBOAAX — U UX POJIM B )KU3HU YCIIOBCKA

OeiKax,

7 Pacuérsr:
7.1 1o (hopMyiTaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MaccoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMHUYECKAM yPaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

1.Komnbrotep, IpOEKTOp MYJIbTUMEINA, IPUHTED

2.0060pynoBaHue Uil IPOBEACHUS MPAKTHUECKUX padbOT

- mabopaTtopHbIil mTaTtuB (15mT)

- WTaTuB 171 mpoodupos (15 mir)

- IpOOHUPKHU

-cnupToBKH (15 mT)

- mpuOop Ist morydeHus ra3os (15 m)

- 3@KUM, IIMAaTesb, IPOOKa C Ta300TBOHON TPYOKOL, epkaTenb 1 mpooupok (15mir)
- kKoJi0bI (151mT)

- XuMu4eckui crakad (15 mr)

- XuMu4eckasi BopoHka (151t)

- dapdoposeie vameyku (15 mT)

- pEaKTUBBI

3. Mojienu KpucTaNIMYeCKUX PELIeTOK MOBAPEHHON COJu, rpaduTa.

4. Tlepuouueckast Tabnuia xumuueckux anemenToB /1. . Menneneesa
5. Tabnuna pacTBOPUMOCTH KHUCJIOT, COJIEM U OCHOBAaHUH B BOJIE

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Xwumusa 8 kmacc YueOnuk. ['abpuensu O. C, OcrpoymoB U. I', Cnagkos C. A., u3a.
[Ipocsenienue, 2024 r.
2. Xumus 9 kmacc Yueonuk. [Nabpuemsta O. C, Octpoymor U. I', Cnaakos C. A., u3m.

[Ipocenienue, 2024 r.

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJA

1. Meromuyeckoe mocoome k yueoHuky O. C. T'abpuensna 8-9 «kmacc, wu3.
[Ipocsenienue, 2023 r.
2. Pabouas terpans o xumuu 8,9 knacc O. C. I'abpuens, uza. [Ipocsemenne, 2023 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U

PECYPCBI CETU UHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi sp
ravochnik_dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405

10. http://sikorskaya-olja.narod.ru/EGE.htm
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