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HOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTeIbHOM IpOTrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepanbHON paboueit
MporpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIIMU MpPETojiaBaHus y4eOHOro
npeamera «XuMHs» B 00pa3oBaTeNbHbIX —opraHusauusx Poccuiickoi
Odenepaunm.

[Iporpamma o xumuu 1aéT MPEACTABICHHUE O LEAX, OOIIeld CTpaTeruu
oOy4eHUsi, BOCIHMTAHUS W PA3BUTUS OOYUYAIONIUXCS CPEACTBAMU Y4EOHOTO
npeiMeTa,  yCTaHaBIMBaeT  o0Osg3aTelbHOE  NPEIMETHOE  CoJepiKaHHe,
nperycMaTpUBaeT pacipe/ielieHne ero Mo Kjiaccam M CTPYKTYpUPOBAaHHE I10
paszzieinaM M TeMaM MPOTpaMMbl MO XUMHUH, OMPEIEseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUS XUMHU C Y4YETOM MEXNPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKH Yy4eOHOTO TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEHW OO0yYaroluXcsi, ONpeaesieT BO3MOXHOCTA MpeAaMeTa i
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a TakKe TPeOOBaHUM
K pe3yjibTaTaM OOy4YeHUss XMMHUHM Ha YpOBHE IeJiell u3ydeHHUs MpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON MAESTENBHOCTH OOYYaroOIIerocsi Mo
OCBOCHHUIO YUYE€OHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIsi (DOPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeCcTaBICHU 0 MaTEPUATTLHOM €IUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XUMHEH MPEICTABIECHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TI0OATbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPTETHUCCKOM,
MUIIEBON M SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET peaju3alldd BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
dbopMupoBaHUS KyJIBTYphl JUYHOCTH, €€ oOmed u (QYHKIIMOHAIBHON
IPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOydJarommXCcs, HABBHIKOB HMX CaMOCTOSITCNIbHOW y4eOHOW JesSTEITBHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MMOBCEJIHEBHO KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsila HAa €AWHCTBO MPUPOABI W  YEJIOBEKA, SBISIETCA
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKY, BHOCHT CBOW BKJaJ B
HKOJIOTMYECKOE 00pa3oBaHUE O0yUaAIOIIUXCH.

JlaHHbIe HarpaBiieHUs] B 00yYEeHUU XUMUKU O0ECTICUUBAIOTCS CEIU(UKON
CoJiep>KaHMsl y4yeOHOTrO TIpeAMeTa, KOTOPBIM SBJISETCS  IEIaroru4yecku
aJanTHPOBAaHHBIM OTpaKEHHUEM 0a30BOM HAYKH XUMUHM Ha OINpPEEIEHHOM dTare
e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMsI OPHUEHTUPOBAH
HAa OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XMMHUHM U HEKOTOPBIX OT/ACJIBHBIX 3HAUUMBIX MOHSATUN
OpraHUYeCKOM XUMHUHU.

Crpykrypa coaepkaHusi MporpaMMBbl 10 XUMHUH C(pOpMUpPOBaHA HA OCHOBE
CHUCTEMHOTI0 nojaxojAa K e€ uzyuenuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBbI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEUIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakiuu. OO0e STH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHIUITY TOCJIENI0BATEIBHOTO PA3BUTHUSl 3HAHUK HAa OCHOBE TEOPETHUYECKHX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpPEACTaBICHUI 00 SJICKTPOJUTUYECKON IHUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIUH OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEM MPAKTUYECKOIO
MIPUMEHEHUS U TIOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJCTABIEHNUS] O XHMHUYECKOM COCTABIAIOIIEH HAay4YHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN MPUPOIbl, IEHHOCTHOT'O OTHOIIEHUSI K HAYYHOMY 3HAHUIO
Y METOJ/IaM MO3HaHUA B Hayke. M3yueHne XUMUU NPOUCXOAUT C MPUBICYEHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKarolmUid MUpm»,
«buonorus. 5—7 kmacce» u «duznka. 7 Kiacey.



[Ipu wu3ydyeHUM XUMHUU NPOUCXOAUT (POopMHUpPOBAHUE 3HAHUM OCHOB
XUMUYECKOW  HAayKM Kak  OOJacTU  COBPEMEHHOIO  €CTEeCTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBON KYJIBTYphl. 3ajlaya y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUH, JOCTYHHBIX OOOOIIEHHII MUPOBO33PEHUECKOIO
XapakTepa, fA3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKUX peakiui, B (OPMHUPOBAHHU U PA3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUU B Yy4eOHO-IO3HABAaTEIbHOU H
y4eOHO-UCCIEIOBATEIbCKON IESITEIbHOCTH, OCBOCHHHM TIpaBUI 0€30MacHOro
oOpalleHust ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HU.

[Ipy u3ydyeHnn XWMUU Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
BaKHOE 3HAUYCHHUE PUOOpETN TaKKe IIeNH, KaK:

— (opMHUpOBAHUE WHTEIUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HAmNpaBJICHHOCTh OOYYEHHMS Ha CHCTEMAaTHYECKOE MpUOOIIeHNE
oOy4JaromuXxcs K CaMOCTOSITENIbHON MO3HABATEIbHON NEITeNbHOCTH, HAyYHBIM
METOJIaM TO3HaHUS, (OPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

—  ofecriedyeHne  YCJIOBHIA, CIOCOOCTBYIOIIMX  TPHOOPETEHHIO
OoOy4JaroIMUMHCS  OMbITa  Pa3HOOOpa3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MUMEIOIINX
YHUBEPCAJIbHOE 3HAUCHUE JJISI PA3JIMYHBIX BUJIOB JIESITEIIbHOCTH;

— (¢opmupoBaHue o0OmEeH (GYHKIIMOHATLHOW W €CTeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBICHATH U OIICHUBATh SIBICHUS
OKPY’KaIOUIEro MUpa, UCIOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE NPU U3YYEHUU
XUMUHU, TPUMEHATh UX NPH PEHIEHUU NpoOJieM B MOBCEIHEBHOM XKU3HU H
TPYZOBOU JAEATEIbHOCTH;

— (dopmupoBaHue y OOyYalOIIUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MMOHUMAaHHSI UEHHOCTH XWMHYECKHUX 3HAHUW [JIs1 BBIPAOOTKU SKOJOTMYECKU
11eJIeCO00Pa3HOTO TIOBEACHHS B OBITY W TPYJAOBOM JESITEIBHOCTH B IEAX
COXpaHEHHMs CBOETO 3J0POBbs M OKPYKAIOLIEH MTPUPOITHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tpoduiasi ¥  HAMPaBICHHOCTH
JaJbHEHIIEro o0y4eHusl.



OOmiee 4yMcao0 4YacoB, OTBEACHHBIX ISl M3YYEHHS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMHUYECKHE MOHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [[oHsATHE 0 MeTOJax MO3HAHUA B XUMHUHU. YHCThIE BELIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3IEMEHThl. CHUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHasg Macca.
OtHOcUTENbHAsT MOJICKYJIsIpHAsi Macca. MaccoBasi 4OJIsl XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MousipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BeUlecTBa. Pacué€rbl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

®u3znueckue M XUMHUYECKUE SBICHUsS. XHUMHYECKas peakius U €€
NPU3HAKK. 3aKOH COXPAHEHHUS MacChl BELIECTB. XHWMHUYECKHUE YpPaBHEHUSI.
Knaccuduxkanus XuMudeckux peakiuil (CoeIMHeH s, pa3IoKeHUs, 3aMeIIeHHS,
oOMmeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCYJ0M, MpaBuiaMu paboThl B TabopaTopuu
u mpuéMamu oOpaiieHus ¢ JabopaTOpPHBIM O0OpPYAOBAaHHUEM, H3yUCHUE U
omucanue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBleHue BOCKA, TassHHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJICHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYU,
MPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOACHCTBUE MeJa C KHUCIOTOM)
ABJICHUHN, HAOMIONEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3auMOJECHCTBHE
xene3a ¢ pactBopoM conu meau (1), uzyuenue cnoco0oB pa3fieNieHUsI CMECEH: ¢
MOMOIIBI0  MarHuTa,  (GUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMarorpadus, MNpPOBEICHHE OYMUCTKU IIOBAPEHHOW COJM, HAOMIOJECHUE W
ONMCAaHUE PE3YyIbTaTOB MNPOBEACHUS OMNbITA, WLIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHeilmne npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB



Bo3nyx — cmech razoB. CoctaB Bo3ayxa. KHucinopoa — 3j1€MeHT U pOCTOe
BellecTBo. HaxokaeHue kuciiopojia B mpupone, puznueckue M XUMHUECKUE
cBoictBa (peakuuu ropenus). Oxkcunbl. [Ipumenenue kucnopoga. CrocoOb
MOJIyYEHHUs KHUCIOpoJa B Jlabopatopuud U MpoMbIUieHHOCTH. Kpyrosopot
KHcyiopoaa B pupojie. O30H — aioTponHas MoAu(pUKAIUs KUCIOPOoa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHIAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHUE MAPHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxoxaeHwe Bogopoja B
npupojse, (¢GU3NYECKHEe W XUMHUUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHus. Kuciaorsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®duszuyeckue CBOWCTBa BOJbl. Boga kak pacTBOpuTeNb. PacTBOpBI.
HaceblillieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BelIeCTBA B pacTBope. XUMHUYECKHE CBOMCTBa BOJIBI.
OcHoBaHnus. Ponb pacTBOpOB B MpUpOAE U B KU3HU 4esnoBeka. Kpyrooport
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA MPUPOTHBIX
BOJL.

Knaccuduxanus sHeoprannyeckux coenuaeHuit. Oxcuanl. Knaccudukamms
OKCHJOB: cojeoOpasyromue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHbIE) U
HeconeoOpasyromue. Homenknarypa oxcujaoB. DPuznueckrue U XUMUYECKUE
CBOMCTBa OKCUIOB. [losyuyeHue OKCHI0B.

OcnoBanusi. Knaccudukaiuss OCHOBaHHWIA: HIENOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHre oCHOBaHMIA.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomydenue KUCHOT.

Comu. Homenknatypa coneil. ®Pu3M4YecKue M XHMHYECKHE CBOWCTBA
conent. [lonydyenue comnen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUU.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COACPKAHUS KHCIOpOAa B  BO3IYXE,
MoJlyyeHue, coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOJA,
HAOJNIOZICHUE  B3aWMOJCHCTBUS  BEIIECTB C  KHUCJIOPOJOM W YCIIOBHS
BO3HUKHOBEHUS M TIpeKpauleHus TopeHusi (1Mokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJIOB M OINKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M W3y4Y€HHE CBOWCTB BOJIOpoJia (TOpEeHHUE), B3aUMOJCHCTBHE



Bojopoja ¢ okcugoM meau (I1) (Bo3mM0oKHO MCIOIB30BaHUE BUIECOMATEPUATIOR),
HaOMIoIeHHe O00pa3lOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTEW pPAaCTBOPEHHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOU JOJEH pacTBOPEHHOIO
BEILIECTBA, B3aMMOJICMCTBHE BOJBI C MeETa/lIaMH (HATpUEeM U KaJbLIHEM)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpacKM MHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumoeincTBus okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C
METaJUIaMU, PEAKLNI HeNTpanu3aluu, MoIy4eHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajlla JpPyrMM M3 pacTBopa COJIM, pEIICHHE
AKCIEPUMEHTANbHBIX 3a7ay Mo TeMe «BakHeilme KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

Iepuoanuecknit 3akoH u Ilepuognyeckass cucTeMa XUMHYECKHUX
ieMenToB J[. . MenneneeBa. CtpoeHne aTtoMmoB. XUMHYECKasi CBA3b.
OKHuCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[TepBble MOMBITKH KJIacCU(PUKAIIUA XUMHUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOOHBIX AJEMEHTOB (ILIEJIOYHBIE U WIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJNEMEHTHI, KOTOpble 00pa3zyloT am@oTepHbIC
OKCHUJIbI U TUAPOKCHUIBI.

[lepuoanueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # IMHHONEPHOIHAS (OPMBI
[Tepuonuueckoit cucrtemsl xumuueckux »diaemeHToB JI. WM. Menneneena.
[Tepuoner u rpynnbel. DU3HMYECKHM CMBICT MNOPSAKOBOIO HOMEpA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. WM30Tonbl. DIEKTPOHBI.
CtpoeHune AIEKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
ITepuonnueckon cuctemsl . 1. Menaeneesa. XapakTepuCTUKa XUMUAYECKOIO
3JIEMEHTA 110 ero nosnoxxenutro B [lepuonnueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSl paJyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYINaM U NEPUOAaM.

3nauenue llepumonnueckoro 3akoHa u Ilepuoanyeckoi cucTEMbI
XUMHYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAyKHu U npaktuku. . 1. MenneneeB —
YYEHBIN U TPAXKJAHUH.

Xumuueckast cBsi3b. KoBaneHTHas (ToOJisipHass W HEMOJSPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMU.
[Ipoueccrl OkucCIeHUs: U BOCCTAaHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENU.



Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAUIOB U HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LIMHKA C PACTBOPAMHU KHCJIOT WU WIEJIOYEH, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIIHI
(ropenue, peakiuu pa3ioKeHUs, COSTUHEHUS).

Mesxcnpeomemmnuie ceasu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCS 4YEepe3 HCIOJb30BaHUE KakK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK MW TIOHSATUM, SBJISIOIIMXCA CHUCTEMHBIMU IS OTJCIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TMOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJiW3, CHUHTE3, KiaccuPukamusi, TNEePUOJUYHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MO/JIETh, SIBIICHHE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOMbI, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUWU 3apsiil, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBA, Ta3, (pu3MUecKue BEIUYHHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOMaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYeCKAsl peaKus

[Tepnonnueckuit 3axoH. [leproanyeckas cucremMa XUMHUYECKHUX JIIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TEPBBIX TPEX IMEPUOJOB, KaIMs, KaJbLHUi U HX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoii
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BelecTBa: BUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUUECKUX
pPELIETOK, 3aBUCUMOCTh CBOKMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHYECKOU CBSA3H.

Knaccudukanuss v HOMEHKIATypa  HEOPraHMYECKMX  BEIIECTB.
XUMHYECKHUE CBOMCTBA BENIECTB, OTHOCSIIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPraHWYECKUX COCJUHEHN I, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukainus XuMHUECKMX pEaKIuid MO Pa3IUYHbIM IpU3HaAKaM (10
YUCJTy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIICCTB, IO TETUIOBOMY d(deKTy,
M0 HW3MEHCHUIO CTEICHEH OKHUCICHUS XMMHYECKHX DJJEMEHTOB, IO
o0paTUMOCTH, 1O YYaCTHIO Karajiu3aTopa). OK30- M SHIOTEPMHUYECKHE
peaKIuy, TEPMOXUMHUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
rereporeHHbIx peakuuax. llonstue o kartanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUUYECKOW PEAKUUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBle€HHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA € UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ 3IEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTEL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
pPa3IMYHBIMU BUJIAMU XUMHUYECKOU cBsi3u. CreneHs aucconuanuu. CUIbHBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpAaIlI€HHbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCIJIOT, OCHOBaHUW U COJICH B CBETE MPEICTABICHUN 00 AJIEKTPOJMTHYCCKON
nucconanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [loHATHE O TUAPOIIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJESIMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETAUIOB (IpaduTa M ainMasa), CIOXKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBAHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECcCa TUCCOLUUALMMU KHUCIOT,
miesnoye u coiei (BO3MOKHO HCMOJb30BAaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WUTIOCTPUPYIOMINX MPU3HAKK MPOTEKAHUS pEaKIMii HOHHOro oOMeHa
(oO6pa3oBanue ocajka, BbIJEICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHUI
(ropenue, peakuuu pas3noxKeHus, COEAUHEHNS ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX pPEAKIUNA HA HOHBI,
pELICHUE IKCIIEPUMEHTAJIBHBIX 3a/a4.

HemeTtanibl 4 MX cOeAMHEHUS

OO6mass xapakTepucThka rajoreHoB. OCOOCHHOCTH CTPOSHHS AaTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3nuecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3auMmozeiicTBUE C MeTallJlaMH, HEMETaJUIaMH, LIeJo4aMH). XJIOPOBOAOPO.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, npuMeHeHue. Jlelctrue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHM3M 4YesoBeKa. BakHenmume XJIOpUIbl U UX
HaXOXJCHHE B IPUPOJIE.



O6mast  xapakrepuctuka 31eMeHTOB  VIA-rpynmbel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHble cTeneH! okucieHus. CTpoeHue u pusndyeckue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIE
MOAU(PUKALMY KUCIOPOJia U cepbl. XUMUYECKue cBoicTBa cepbl. CepoBoa0po,
cTpoeHue, (¢Gu3MUecKkue MW XUMHYeckue cBoicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUJoB. CepHas KucClIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (0OIIME Kak TMPENCTaBUTENSl Kjacca KHCIOT U
cnenuduyeckre). XUMUYECKUE PEaKIINH, JeKalllie B OCHOBE MPOMBIIIIEHHOTO
cnocoba moxydeHus: cepHoil kucnothl. Ilpumenenue cepHoit kucnotbl. Conu
CEepHOM KHCIIOTHI, KAUeCTBEHHAsI peakiusi Ha cyibdaT-uoH. HaxoxneHue cepsl
U €€ COeIMHEHUN B npupoaec. XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOILIEH Cpenbl
COEIMHEHUSIMH Cepbl (KHCIOTHBIEC JTOXKAM, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIIECHUS.

O6mmas xapakrepucTuka 31eMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE€ CTENEHU OKHUCIEHUA. A30T, pacHpOCTpaHEHHE B
npupoae, pu3nueckrue U XuMuueckne cBoictra. KpyroBopor a3ora B npupoe.
AmMuak, ero pu3MYecKue U XUMUYECKHUE CBOMCTBA, TIOJyYeHHUE U MPUMEHEHHE.
Conu amMMoHUSs, WX (GU3HUECKHME W XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiusi Ha UOHbI aMMOHUS. A30THasl KHCIJIOTa, €€ MOJIy4YeHUe,
dusznueckre M XUMHUYECKHME CBOWCTBAa (OOIIME KakK TMpeACcTaBUTENs Kiacca
KACTIOT U crneuuduueckue). Mcrnonap3oBaHre HUTPATOB U COJied aMMOHHS B
KayecTBE MHUHEPAJBbHBIX YyA00peHHil. XUMHUECKOe 3arpsi3HeHHUE OKpY>Karolen
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BosioéMoB). Docdop, amnorponHbie Mogudukanuu docdopa, uznueckue u
xumudeckue cBoiictBa. Oxcup dochopa (V) u  dochopnas kucnora,
dbu3uvecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocharoB B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mrast  xapaktepuctuka d1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, aJuIOTPOIHbIE
Monu(dUKalMK, pacIpoCTpaHEHHWE B MpUpoe, (U3MUECKHEe U XUMHUYECKHE
cBoicTBa. Ancopouusi. KpyroBopot yriepona B npupoje. OKcuasl yriepoja,
ux (uU3nuecKkue W XMMHUYECKHE CBOWCTBA, ACHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHE MPOOIEeMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumoreza 1100aNbHOTO MOTEIUICHUSA KIKWMaTa, MapHUKOBBIM
spdekr. YrompHas Kuciaota U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U MpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIIbCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIMIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX TEpepabOTKH (OCH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yriaeBoJax — U WX POJIM B KM3HU 4elloBeKa. MaTepHualbHOE SIMHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCITUHCHHUIA.

KpemHnii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJIyYEHUE W
npuMmeHeHne. CoenuHEeHUs KpeMHHsS B mpupoxae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kpemaueBoi kucinore. CHIIMKAThI, UX UCIIOJIb30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEILHBIC MAaTEPHUAJIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobiembl 0€30MacHOr0 UCTIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTCPHUAJIOB B TTIOBCEIHEBHOM KM3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 0O0pasloB HEOPraHWYECKUX BEIISCTB, CBOWCTB COJITHOM
KHCJIOTHI, TIPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTECKAHUs, ONBITHI, OTpaykaromue (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB © WX COEOUHEHUU (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHUAOB (TajlOreHUIOB),
O3HaKOMJIEHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEpUaIOB), HAOJIOJEHUE TMpoliecca OOyrIMBaHUA
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOU KHUCIOTHI, H3y4eHUE
XUMUYECKHUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMIOJCHWE TIpU3HAKa ¢
IPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a3oTa, ¢ochopa u ux
COCIMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), OOpa3laMu
a30THBIX U (PochOpHBIX YIO0OpEeHHH, MOTydeHHEe, COONpaHne, paclio3HaBaHUE U
M3y4eHHE CBOMCTB aMMHaka, MPOBEJCHUE KAYECTBEHHBIX pEaKIHMii Ha WOH
aMmMOoHMST W (dochaT-MOH U U3yYECHUE TPHU3HAKOB HX MPOTEKAHWS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), H3YYEHUE MOJEIEeH KPUCTALTUYECKUX
peméTok anmasa, Trpadura, GdymnepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AaKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MpPOTHBOTa3a, TMOJy4YeHHe, COOMpaHHWe, paclo3HaBaHWE M W3YYCHUE CBOWCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAaYeCTBEHHBIX pEaKIui Ha KapOoOHAT W
CWIMKAT-UOHBI M W3Yy4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIJICHHE C
MPOIYKIIMEH CHJIMKATHOW MPOMBINIJICHHOCTH, PEIICHHE AKCIEPUMEHTATBHBIX
3a7a4 1o teMe «BaxHenme HeMeTaaibl U UX COCAUHECHUS .



MeTajjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanyueckoi CucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTauioB. Metajuinueckas
CBSI3b U METAJUIMYECKAs] KPUCTAIIMUECKAs] PEIIETKA. DIEKTPOXUMHUYECKUI P
HalnpspKeHU MeTaiuioB. Pu3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTamibl: ToyNokeHWe B Ilepuoguueckoid  cucTeMe
xuMHuueckux 3neMeHToB [l. 1. MeHneneeBa, CTpOE€HHUE UX aTOMOB, HAXO0XKJICHUE
B npupojge. dusznueckue M XUMHYECKHE CBOMCTBA (Ha MpPUMEpPE HATpUA U
kanus). Okcuabpl U THAPOKCHIBI HATpus W Kanus. [IpuMeHeHue IeT0YHbIX
METaJIJIOB U UX COCTMHCHUH.

IllemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: TIOJ0XKECHHE B
[Tepuonuueckoit cucreme xumuueckux osnemeHtoB J[. WM. Mennaeneesa,
CTPOEHHE HMX aTOMOB, HaXOXJeHHE B mnpupoje. Ouznueckue M XUMHUUYECKHUE
CBOWMCTBa MarHus W Kalbliud. BakHeiine coeauHeHUs Kaiablus (OKCHI,
TUAPOKCHU, coJin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMuHui: mnosiokeHue B Ileproanyueckoil cuUcTeME XUMHYECKHX
anementoB JI. WM. MeHnneneeBa, CTpOCHHME aTOMa, HAXOXIACHHE B IPHUPOJE.
dusznyeckne M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMQOTEpHBIC CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MennaeneeBa, CTpOEHUE aTOMA, HaXOXKJAEHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Oxcuibl, TUAPOKCUIBI U conu xene3a (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMHd METAJIOB U CIUIaBOB, UX (PU3HMYECKUMU
CBOWMCTBaMH, HW3Y4YCHHE PE3YyJIbTAaTOB KOPPO3UU METANIOB (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIls M HaTpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOKHO HCIOJIb30BaHWE BHJECOMATEPUANIOB), MPHU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMK HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEeJe3a
(IT) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE TMPOLECCOB
OKpalllUBaHMWS TUTAMEHM WOHAMU HaTpus, Kajausg U KajablHs (BO3MOXKHO
WCTOJIb30BaHUE BHUJICOMATEPHAIOB), HCCIIeAOBaHUE aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHeuIme MeTaJUIbl U UX COSTUHEHUSD.

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuid B ObITy. [lepBas momoips npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY Kalollel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanusi BemiecTB, pAanee — [IJIK). Ponp xumum B penieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4yeHHe 00pa3oB MaTepHUANIOB (CTEKIIO, CIJIaBbl METAJJIOB, MOJIUMEPHbIE
MaTepHabl).

Mescnpeomemmuoie ceasu

Peanuzamus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHM, TaK W TOHSATUM, SBISIOMIMXCA CUCTEMHBIMU MJISI OTACIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKauusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHHUE, MapHUKOBBIM
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

®usnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHUKH,
HNOJYIPOBOAHUKH, AUDIIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIIeCTBA, TIa3,  pacTBOpP,  pPacTBOPUMOCTb,
KpUCTAINTUYECKas pemI€TKa, CIUIaBbl, (OU3UYECKUE BEIUYMHBI, CAUHUIIBI
MU3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: gporocunTes, npixanue, 6uocdepa, sKocucTeMa, MHHEPAIbHBIC
yA0OpEeHUs, MUKPO3JIEMEHTHI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIHI,
MIOJIE3HBIE HCKOIIaeMBIE, TOILJIUBO, BOJIHBIE PECYPCHL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIEro
o0pa30oBaHus JTOCTUTAIOTCS B XOJA€ OOYyYEHMsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIILHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH IOBEJICHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTpPakalrOT TOTOBHOCTh  OOYy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIlpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIUTAHMS:

IIEHHOCTHOTO  OTHONICHUSI K  OTEYECTBEHHOMY  KYJIBTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEIAWI0, MOHUMAaHUS 3HAYCHUS XUMHUYECKOU
HayK{d B )KM3HU COBPEMEHHOTO OOIIECTBA, CTIOCOOHOCTH BIIQJCTh JOCTOBEPHOM
uHbopMaIiel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBOM U
OTEUECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBHIaX MEXINYHOCTHBIX
OTHOLIEHWH B  KOJUJIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B
OOIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIEI0BATEILCKOM, TBOPUYECKOW M JPYrHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPYU BBITIOJTHEHUN YYEOHBIX, TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUA XUMUYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYEOHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aUMOMNOHMMAHUIO M  B3aUMOIIOMOIIM B  Tpolecce dToM  ydyeOHOMU
NEATENIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIAEHUE M IOCTYIKH CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUH MTOCTYIIKOB;

3) HeHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE M XUMUUYECKOW PEakilvH,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISIOLIUE
OCHOBY JJIsl TOHUMAaHWMSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOJTHOM CPEIoi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



ITI03HABATEIbHBIE MOTHUBBI, HAIPABICHHBIE HAa IOJIy4YEHUE HOBBIX 3HAHUUI
M0 XUMHH, HEOOXOJUMBbIC sl OOBSCHEHHS HAOJIOAaeMbIX MPOILIECCOB H
ABJICHUM, MO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATEIbCKOW KYJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4YEeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO003HATEIbHOCTh, TOTOBHOCTbh U
CIOCOOHOCTh K  €aMOOOpa30BaHWIO, NPOEKTHOW U  HCCIeJ0BaTeNIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBI€HHOCTH U YPOBHS 00y4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KHW3HHU, OCO3HAHME TOCIEACTBUN U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHUS aJIKOTOMS, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJICHHS TpaBHJl  OE30MacHOCTH  MpHU
oOpalleHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PeaibHOM KU3HU,

S) TPy10BOro BOCIIMTAHMS

UHTEpEC K MPAKTHUYECKOMY HM3YUYCHHIO MpOQeccuil U Tpyaa paziIuuHOTO
poza, yBaXeHUE K TPYAYy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAGKTOPUM MPOAOKEHHS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XHMMHU, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTeH, yCHemHo mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJaliTUPOBAThCS B MPodheCcCHOHATbHOU
cpene;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

9KOJIOTHYECKHU LEJIECO00pa3HOEe OTHOUIEHWE K IMPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIECTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/0POBbIO, OCO3HAHUE LEHHOCTU COOJIIOCHUS
npaBuil OE€30MACHOTO TMOBEAECHUS NpH padoTe C BEIIECTBAMH, a TaKXKe B
CUTYaLHMIX, YTPOKAOIIMX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJIy9aeMbI€ IPU N3YUCHUN XUMHH, JJIS
pelIeHusl 3a/a4, CBA3aHHBIX C OKPYXKAIOWIEW MNPUPOAHOM Cpeaou, s
MOBBIIICHUS yPOBHSA JKOJIOTHYECKOW KYJIBTYPBI, OCO3HAHHS TJIOOATHHOTO
XapakTepa SKOJOTUYECKUX MPOoOJeM W MyTed MX pemieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM
B MO3HABATEJIBHON, KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATDHI

B cocraBe MmeranpeaMeTHBIX PE3yIbTAaTOB BBIJACISIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUs OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUMNoTe3a, (akT, CUCTEeMa, IMPOIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OATUX NpeaAMETOB  (HOPMHUPOBATH
MpeACTaBICHUE O IEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbBIC
yueOHble JelcTBUSl (IO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble O00ecTeunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBIICHUIO YUYCOHOU e TETLHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JiornuecKkue NecTBUA:

YMEHHUS HCIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUHN: PACKPBIBATh CMBICT XUMUYECKUX TOHSATUN (BBIACISITH UX XapaKTEPHBIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMH MOHATHIMU ), UCTIOJIb30BATh
MOHSATHUS 111 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KJIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJIIEJACTBEHHBIE CBS3M MEXIY OOBEKTaMU
U3YYEHUsI, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTHUBHBIC, NEAYKTHUBHBIE,
10 aHAJIOTUN), AEJAaTh BBIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B TMpOllecCE€ IMO3HAHMS TMOHATUS (MpeaMETHbIE WU
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XHUMHH, TPeoOpa3oBbIBaTh IMIUPOKO TPHUMEHSIEMbIE B XUMUU MOJEIbHBIC
IPEJICTABIICHUSI — XUMUYECKUI 3HaK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peaklud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, C y4€TOM OTUX  MOJEIBHBIX IMPEACTAaBICHUM  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3y4aeMbIX OOBEKTOB —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX pEaKIui, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U sIBICHUSX.

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

YMEHHUE HUCTO0JIb30BaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Ji1 (DOPMUPOBAHUSA THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NPUOOPETCHNE OMbITA MO TUTAHHUPOBAHWIO, OPTaHU3ANMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3yibTaT, (HOPMYIUPOBATH 000OIICHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIAThH
OTYET O MpoJeJIaHHOM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH U HUHTEPIPETUPOBATH HH(OpPMAIIHIO
pa3IUYHBIX BHUJAOB M (OPM TMPEICTABICHUS, TMOJYy4aeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIpHAs JUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIE METObI U 3alPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTHUBHOTO UCIIOJIb30BAHUS PA3JIMUYHBIX TMOMCKOBBIX
CHUCTEM, CaMOCTOATEIIbHO BBIOHMpATh ONTUMAIBHYIO (OpPMY MPECTaBICHUS
uHOpMalMK ¥ WLITIOCTPUPOBATH PEIIacMble 3aJa4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmamu rpadvku U UX KOMOUHAIIUSMU;

yMEHUE WCIO0JIb30BaTh U aHAJIM3UPOBAThH B TIporecce Y4eOHOW U
UCCJIEA0BATENBCKON JEeATENIbHOCTU UH(pOpPMAIIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIbCKOIO XO35MCTBA M TPAHCIOPTa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOAHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHs 3a/1aBaTh BOIPOCHI (B XoJe Auanora M (WiM) JAUCKYCCHH) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTax; JAeNaTh MNPE3CHTAILUIO
pEe3yJbTAaTOB BBIMOJIHEHUS XHUMHUYECKOTO 3KCIEepUMEHTa (J1abopaTOpHOro
OTIBITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  NIESITENIbHOCTH TMPU  PEIICHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, OMNpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APYTHE).

PeryjsiTUBHBbIC YyHUBepcaJbHbIe y4eOHbIE 1eHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEAENISTh e NEATeIbHOCTH, MIAaHUPOBATD,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHHsS] YUeOHbIX
Y TO3HABATEJBbHBIX 3a7a4, CAMOCTOSTEIBHO COCTABISATh WJIM KOPPEKTHPOBATH
NPEIJIOKEHHBIA QJITOPUTM JEUCTBUU I[PU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYEeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3yJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIOIb30BaTh W AHAIM3UPOBATh KOHTEKCTBI, NpPEJJIaracMble B YCIOBHH
3aJJaHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB MO OCBOCHHUIO OO0A3aTEIBHOIO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOW (enepaibHON paboyeil mporpaMmoi,
BBIJICIISIIOT: OCBOCHHbBIE O0YYAIOUMMUCS HAy4YHbIE 3HAHUSA, YMEHHS U CIIOCOObI
nercTBui, crnenuduyeckue IS TpeAMETHOM obsacth «XUMUA», BUBI
NEATEIbHOCTH 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K konmy oOyuenust B 8 kJjacce npeamMeTHbIe Pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHUYECKUM BJIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOIHASI U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI ATOMHAs
U MOJIEKYJSIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAS
Macca, MaccoBas J0Jsi XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJIIPHBI ~ 00BEM, OKCHJl,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKas pEaKLHus,
KJaccuUKaIs PeaKIuii: peakiiui COSAMHEHUS, PEAKIIUU PA3TOKEHUS,
peakuuu 3aMelIeHHs, peakMu OOMEHa, 9K30- U SHIOTEPMUUYECKUE
peaKkIuu, TerIoBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIIOM
aToma, aToMHasi opOuTadb, paadyc aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJIApHAs KOBAJIEHTHAs CBA3b, HWOHHAS CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAILIMsI) B paCTBOPE;

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

e WCIIOJIB30BaTh XWMHUYECKYH) CHMBOJUKY ISl COCTaBJICHUS (HOpMYI
BEILIECTB U YPABHEHUU XUMUUYECKUX PEAKIIHM;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApPHBIX
COCIMHEHUAX, CTENEHb OKHUCIECHHUS JJIIEMEHTOB B  OWHApHBIX
COCAMHEHNUAX, NPHUHAIIECKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY



coeMHeHU mo ¢dopmyliaM, BUJl XMMHUYECKOW CBs3U (KOBaJICHTHAs M
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cwmbich llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoJjioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXpaHEHMsI MAacChl BEIIECTB, IMOCTOSTHCTBA COCTaBa, aTOMHO-
MOJICKYJISIDHOTO yU€HHUsI, 3aK0OHa ABOTAIpO;

OMHCHIBATh M XapakTepuzoBaTh TabiuuHyro (opmy [lepuomnyeckoit
CHUCTEMbl XHMHYECKHUX DOJIEMEHTOB: pa3inyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIKME TIEPUOAbI, COOTHOCUTHh 0003HAYECHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucteMa XUMHUYECKUX dnemeHtoB J[. U.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB | 3apsja  sapa, oOIee Yucio
AJICKTPOHOB U PACIPEICIICHUE UX 10 AIEKTPOHHBIM CJIO0SIM);
KIacCU(PUIIUPOBATh ~ XUMHUUYECKHUE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIECTBA, XUMUYECKHUE PEaKIUu (II0 YUCIY U COCTAaBy YYaCTBYIOIIUX B
peakiuy BEIIECTB, MO TeIIOBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  OINUCAaHWE  IpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUH;
IPOrHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTU MPOTEKAHUS XUMUYECKUX
NPEBpAIEHU B Pa3INYHBIX YCIOBUSX;

BBIUUCTISATh OTHOCHTEIIbHYIO MOJEKYISIPHYI0 M MOJISAPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO »dJeMeHTa Mo (opmyre
COEIMHEHHUs, MAacCOBYIO [IOJII0 BEHIECTBA B pPacCTBOpPE, MNPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEPAIMU MBICIUTEILHON NEATEIIbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3CH — s
U3YUYEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHble  METOABl  TO3HAaHWUS —  HAOJNIOJIEHHE, HU3MEPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEabHBI U MBICIICHHBIN);

ClenoBaTh TpaBWIaM  TIOJB30BAHHWS  XMMHUYECKOW TOCYIO0H U
nabopaTopHbIM OO0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOparieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIIUSMU TIO BBITOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUPaHUIO



K

razoo0pa3HbIX BelECTB (BOAOpOJAa M KHCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C  ONPEACIHEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE IKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEHM W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (JTakMmyc, peHondTanenH, METUIIOpaHK U APYTHE).

KOHIly oOyueHus B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATHUN: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCT, CTEIEHb
OKUCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
addektT peakuuu, MOIb, MOJSPHBI 00BEM, pPacTBOp, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, SJICKTPOIUTHYECKAS TUCCOIUAIINS, PEAKIIMH UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIC PEAKIIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCJIEHME W  BOCCTAaHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
MOHHAs, MeETaJNInYecKas), KpHUCTAJUIMYeCKas pemérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKON peaklHH, MPeaeIbHO
nonyctuMast konuentpanusa [/IK BemecTsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATUA U
NPUMEHATH 3TU HOHITUS NIPYU ONMCAHUM BEUIECTB U UX IIPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJI COCTaBleHUA (opmyn
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XHUMHUYECKHX
3JIEMEHTOB B COEJAMHEHUSAX PA3JIUYHOrO COCTaBa, NPHUHAMJIECKHOCTD
BEIIECTB K OINpPEACIEHHOMY KIIACCy COEAMHEHHWH 1Mo (opMyliaM, BUT
XUMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs, METa/llInuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3apsii MOHA TI0 XUMHUYEeCKo (opmyre,
XapakTep cpeAbl B BOAHBIX PAacCTBOPAX HEOPraHUYECKUX COEAUHEHUM,
THUIl KPUCTAIUTMYECKOUN PElIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci Ilepuoguueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepU30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMbI XUMHUECKHX dJIEMEHTOB:
pasnuyaTh MOHATHUS «riaBHas moarpymnma (A-Tpynma)» W «moOodHas
noarpynmna (b-rpynna)», Manele U OOJbLIME MEPUOABI, COOTHOCUTH
0003HaYCHMS, KOTOpPhIE HMEIOTCS B IIEPUOJMYECKONM TabmuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX



AJIEMEHTOB (CocTaB M 3apsj sapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX MO0 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTHU B UBMEHEHHUH CBOMCTB RJIEMEHTOB M UX COCAMHEHUN B
npejaesiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHE
BEIECTBA, XUMUYECKHUE PEAKINU (II0 YUCITY U COCTAaBY YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIIOBOMY 3D (PEKTy, M0 U3MEHEHUIO CTETeHEH
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKUE U CHEUPUIESCKUE XUMHUECKUE
CBOMCTBA TMPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXkAasi OIMKHCAHUE
npuMepaMyu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh YPaBHEHUSI DJIEKTPOIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
miesioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHMsI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXIY BENIECTBAMH Pa3TMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa Mo (opmyre
COCIMHEHHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
1abopaTopHbIM O0OpYJOBAaHMEM, a TaKXe IMpaBuja OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOIYYCHUIO U COOMPaHUIO
ra3zo00pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIOTO ra3a);

MPOBOJIMTh  PEAKIMH, TMOJTBEPKIAIONINE KAueCTBEHHBI COCTaB
pPa3IMYHBIX BELIECTB: pPAaclO3HAaBaTh OMNBITHBIM NYTEM  XJIOPHU-,
Opomun-, womua-, KapoObonat-, ¢Qocdar-, cunmmkar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHMSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPraHMUYECKUX BELIECTB;



e TMPUMEHATH OCHOBHBIC OTEPAMH MBICTUTCILHON JCATCIBHOCTH —
aHaTu3 M CHUHTE3, CpaBHEHHE, 000O0IIeHne, CHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJISI U3y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, ECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUS — HAOJIOJEHUE, U3MEPEHUE, MOJICIUPOBAHNE, IKCIICPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (L (POBbHIE)
KoHTpoJbHBbIE IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA
Xumusi — BakHast 00J1acTh

1 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemiecTBa 1 XuMu4eckue 15 | bu6moreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

' 00 OKCHIax https://m.edsoo.ru/7f41837¢c
29 Boaopon. [Tonsitue o 2 1 bubnuoreka [JOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 1 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCITMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30




Paznean 3. Illepuoanueckuii 3axon u llepuoguveckasi cucrema xumnueckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubnuorexa [JOK
' XUMHYECKUX emeHToB /. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMuveckas CBS3b.
3.2 OKHCIIUTENHEHO 8 brbmorexa OK
' https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIINHU
bu6moreka [IOK
14 15
TOTO TO paspeiy https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB IT1O 68
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uupposbie
Ne n/m P Konrpoasbubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMH4yeckmne peakuun
11 [ToBTOpEHue u yriydrieHne 3HaHUN 5 | bubnuoreka [IOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. g 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
71 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpymmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubanorexa LOK
' PYHIIEL 2P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 zaneﬁeHTmls3 VA Ir) mbl. A30T, hocdop u 7 1 bubmmorexa [TOK
' PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
UX COEAMHEHHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX g | ) bubnuorexa [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636




KPEMHHUI U UX COCTUHEHUS

Hroro no pazgeny 25
Pa3nen 3. MeTajuibl U MX COeAMHEHUS
bu6mmoreka [IOK
1 7 4
3 ObmyHe CROCTEA METAILIOR https:/m.edsoo.ru/741a636
3.2 Baxnaenmme MeTaJUTBI 1 UX COSTMHEHUS 16 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumusi v oKpy:Kaomasi cpeaa
bu6moreka [IOK
4.1 BemectBa 1 MaTepuainsl B )KM3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bu6moreka [IOK
PesepBHOE Bpemst 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOTO 00111er0o
o0pa3zoBanus

1

IIo Teme: «HepBOHaLIaJ'[BHI)Ie XUMHUYCCKUEC ITOHATHUA»

1.1

PaCKpheIBaATh CMBICII OCHOBHBIX XHMHWYCCKHUX OHATHH: aToM,
MOJIEKYJIa, XHMHUYECKHIA 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAS), BAJCHTHOCTH,
OTHOCHTENIbHAs aTOMHAasi W MOJICKYJSIpHAs Macca, KOJHYECTBO
BEIECTBA, MOJIb, MOJIIPHAsi Macca, MaccoBasi JOJsI XHMHYECKOTO
AJIEMEHTA B COCTMHEHHUH, MOJISIPHBIN 00BbEM, XUMHUUECKAs peaKIus,
KiIaccu(UKaUsl  peakiuii: peaklud COCAWHCHHS, pPEaKIuu
pa3OKEHUs, PEaKIUU 3aMEIICHUs, peakiuu OOMeHa, 3K30- |
SHIOTEPMHUUYECKHE PEAKINH, TeIUIOBOHM d(PPeKT peaknuu, pacTBop,

MaccoBasi 10151 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsI) B pacTBOpe

1.2

HUIITIOCTPHUPOBATHE B3AMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHI U
IIPUMCEHATE OTHU MOHATHUA IIPpH OINHCAHHMMU BCIICCTB W HX

MpEBpAILICHU I

1.3

HCII0JIb30BaTh XUMHNYCCKYHO CUMBOJIMKY IJII COCTAaBJICHUA (bOpMYJ'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

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

ABoraapo

1.5

OonpeAciisiTb BAaJICHTHOCTb aTOMOB 3JIEMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHYCCKHUEC DPCAKIIUU (HO YUCIIY U COCTaBy

Y4YaCTBYIOIIMX B pEaKIH BELIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIYUCIISIT OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYHO MAaCChI




BCIICCTB

1.8

BBIUMCIIATH MacCOBYIO JIOJIIO XUMUYECKOTO JIeMEHTa 1o (popmye

COCAUHCHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIO BEIICCTBA B PaCTBOPE

1.10

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

(peanbHBIN U MBICIICHHBIN)

I[Io Teme: «BaxHelmme NpPEeICTAaBUTENN  HEOPraHWUYECKHUX

BECIICCTB»

2.1

PacCKpbeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHX TOHSATHH: OKCHI,

KHUCJI0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPENENATh MPUHAAICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy

coeuHeHul no popMynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

24

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIECTB  pa3IMYHBIX  KJIACCOB,  TOATBEPXKIAas  OIHCaHHE
MpUMEpaMH  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIHUX

XUMHUYECKUX PEaKINi

2.5

IIPOTHO3UPOBATH CBOICTBa BC€OICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XUMHUYCCKHUX

IPEBpaIICHUI B pa3IMYHBIX YCIOBHIX

2.6

clieIoBaTh TMpaBWJIaM IIOJB30BAaHUSL XUMHUYECKOW TMOCYI0M U
71a00paTOPHBIM 000PYAOBAHUEM, a TAKXKE MpaBUiIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSIMH IO BBIIOJIHEHUIO
71a00PATOPHBIX XUMUYECKHUX OTBITOB MO MOJTYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIEeCTB (BOJIOPOAA U KUCIOPO/Ia), MPUTOTOBICHUIO
pacTBOpPOB C OMNpeAeNEHHOM MAaccoBOM J0Jiei pacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOJAUTh XUMUUYECKHE SKCIIEPUMEHTHI
[0 PAacloO3HABAaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOILIBIO

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

2.7

IMPOBOIUTD paC‘léTLI 10 YpaBHCHHIO XHMHYECKOH peakuumn

[Io teme: «Ilepuoanueckuii 3akoH W llepumoamueckas cucrema




xumudeckux snementoB JI. WM. MenzaeneeBa. CtpoeHue aroMoB.
XuMH4ecKas CBA3b. OKHCINTENBHO-BOCCTAHOBUTEIBHBIE

peaKium»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHH: SIAPO aToMa,
JJIEKTPOHHBIM CJIOM aroma, aroMHas OpOWTadb, paguyc aToma,
XUMUYECKasi CBSI3b, MOJISIpHAS W HEMOJIApHAs KOBAJCHTHAsl CBA3b,
AIEKTPOOTPUIIATEILHOCTh, MOHHAS CBSI3b, WOH, KaTHOH, AaHMOH,

CTCIICHb OKHMCJICHUA

3.2

KJ'IaCCI/I(i)I/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

OTIUCHIBATh " XapaKTepu30BaTh TaOJIMYHYIO dopmy
[lepuoanueckoil cUCTEeMBl XMMHYECKHUX DJEMEHTOB: pa3linyaTh
MOHATUS «rJaBHas moarpymnmna (Arpynma)y U «mobouHas

noarpynna (brpymnmna)», «Manbie» 1 «00IbIINE» MEPHOIbI

34

packpsiBaTh cMbich [lepunoanueckoro 3akona J[.M. MenneneeBa:
ACMOHCTPUPOBATL IMOHUMAHUEC HepHOJIquCKOﬁ 3aBUCUMOCTH
CBOMCTB XHMHYECKHUX DJJIEMEHTOB OT UX TMOJOXEHUS B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh OOO3HAYEHHUs, KOTOpPhIE HMEIOTCS B  TaOIHIE
«Ileppognyeckass cucrema xXuMuUueckux anemenroB ..
MenpeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsia sjapa, oOIee 4YHCIo

OJICKTPOHOB U paCcHpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

ONpCAC/IsATh CTCIICHb OKHUCJICHHUA DJJICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

OIIPCACIIATh BUI XUMHYECKOM CBS3U (KOBaHeHTHaH u I/IOHHaH) B

HCOPraHUYCCKUX COCINHCHHAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€T0
o0pa3zoBaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast pcakuus»




1.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IIOHATHUI: PacTBOD,
JJIEKTPOJIUTHI, HEAIEKTPOIIUTBL, JIEKTPOJIUTUYECKAS JUCCOLUALMS,
peaKkyu HOHHOTO 0OMEeHa, KaTaluu3aTop, XMAMHUUECKOE PaBHOBECHE,
oOpaTtumble u HEoOpaTHUMbIE peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE peakuuu, OKHCIIUTENb,
BOCCTAHOBUTEJb, OKHCICHHE W BOCCTAHOBJICHHUE, AJUIOTPOIIMS,
aM(pOTEepHOCTh, XHMHYECKas CBi3b (KOBaJICHTHAas, WOHHAs,
MeTajsIn4yeckasi), KpucTajujmdyeckas pemeéTka, CIUIaBbl, CKOPOCTb

XUMHUYECKON peaKkuu

1.2

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUHN U
NPpUMCHATL OTU TOHATUA IMPHU OINKMCAHWMKW BCHIECTB W HUX

MpeBpaIieHUun

1.3

COCTaBIIATh YPaBHEHUS AJIEKTPOJIUTUYECKON AUCCOIMALIUN KUCIIOT,
LIEJI0YEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPAaBHEHUs PEaKLUN

MOHHOTO 0OOMEHa

1.4

pacKpeiBaTh  CYIIHOCTh  OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaKimii TTOCPECTBOM COCTABJICHHUS AJIEKTPOHHOTO OallaHCca 3THX

peakuui

1.5

MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo Temam: «Hemeramnel u ux COCIUHCHUA» U «MeTaiiel 1 BX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOMME W  crHenupUuIecKue
XMUMUYECKHE CBOHCTBA TPOCTBIX W  CIOXKHBIX  BEIIECTB,
HOJITBEPK/Iasi OMMCAHWE MPUMEPAaMH MOJICKYISPHBIX U HOHHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MOATBCPKAAOIIN X
CYILICCTBOBAaHHUC IeHETUYECKOH  CBA3U MCXKAY  BCIICCTBaAMU

PpAa3JIMYHBIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOICTBa BEIIECTB B 3aBHCHUMOCTH OT HX
CTPOCHHA, BO3MOXHOCTH MPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX
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CJICAOBATh IIpaBHJIaM II0JIb30OBAHUA XUMHYECKOH HOCY,Z[OI71 n

n1a0opaTOpHBIM 00OPYIOBAaHUEM, a TAKXKe MpaBUiIaM 0OpaleHus ¢




BCIICCTBAMU B COOTBCTCTBHU C HMHCTPYKHHUAMMU I10 BBIIIOJIHCHHUIO
HaGOpaTOpHBIX XUMHUYCCKHX OIIBITOB 11O IMOJIYYCHUIO U coanaHmo

ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHCIIOTO ra3a)

2.5

IMPOBOAMTDL PCAKOWH, INOATBCPIKAAIOIINC Ka4eCTBEHHBIA COCTAaB
Pa3IMYHBIX BCHICCTB: PACIIO3HABATL OIIBITHBIM HYTGM XJIopuna-,
Opomua, woama, KkapOowar, Qocdar, cwmkar, cyiabdar,
TUAPOKCUIUOHBI, KATUOHBI aMMOHU, NOHbI U3YUYCHHBIX MCTAJIJIIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u oOKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHYeckux mnoHsTun: [I1K

BCIICCTBA, KOPPO3H MCTAJLJIIOB

3.2

HpI/IMeHﬂTB OCHOBHBIC OHepaHI/II/I MBIC.]'H/ITGJ'IBHOﬁ OCATCIIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIIHIo,
BBISABJIICHHUC HpI/I‘—II/IHHO—CHe,ZICTBeHHBIX CBSISGf/i — I I/I3y'-IeHI/I$[
CBOI>'ICTB BCIICCTB U XUMHWUYCCKUX peaKuHﬁ; eCTeCTBeHHOHaquBIe
METOJbI MO3HAHUS — HAOJIOJICHUE, M3MEpPEHUE, MOJICIHPOBAHHE,

AKCIIEPUMEHT (PEabHBIA U MBICTICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHaLIaJ'IBHBIG XUMHNUYECCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poib XUMUK B )KW3HU YEJIOBEKA. XMMHUS B CUCTEME HayK.
Tena u BemecTBa. U3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE

BCIICCTB

1.2

ITonarue o METOJaX IIO3HAaHUsI B XHMMMHHU. Yucteie BCIICCTBA U CMCECH.

CriocoOsI pasneneHus cMmecei

1.3

ATtoMEI T MOJICKYJIBI. Xumnaeckrue 3jaeMeHThl. CHMBOJIBI XUMHYECKUX
QJICMCHTOB. HpOCTBIe N CJIOXHBIC BC€HICCTBA. ATOMHO-MOJ’ICKy.TIHpHOG

Y4EeHHE

1.4

Xumunyeckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHMUYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSHCTBA cocTaBa BeulecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHasE MOJIEKYNIApHas Macca. MaccoBasi 071 XUMHYECKOTO

9JIECMCHTAa B COCAMHCHNU

1.5

KonunuectBo BemectBa. Mosb. MosnsipHast Macca. B3auMocBsI3b KOJIMUECTBA,
Macchl M YHUCJA CTPYKTYPHBIX eAUHMI] BemecTtBa. Pacuérel mo (opmynam

XUMHNYCCKHX COCI[I/IHCHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SBIICHUS. XUMHUUECKas peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHMs  MacChl  BEIIECTB. XUMHUYECKHE  YpaBHEHHS.
Knaccudukanuss XuMU4YecKMX peakuuid (COeAMHEHHUs, Ppa3oXKEHHs,

3aMeIIeHus, 0OMEeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IIOCYIOW, C
mpaBwiaMu paboThl B JabopaTopurt U mnpuéMaMu oOpaiieHus C
nabopaTopHbIM  000OpYIOBAaHUEM, H3yYEHHE M OMUCaHHe (PU3NUYECKUX
CBOMCTB 00pa3lioB HEOPraHMYECKHX BEIIECTB, HaONOJIeHUE (PUINIECKUX
(naBneHue BOCKa, TassHUE JIbJa, paCTHpaHUE caxapa B CTYINKe, KUIICHUE U
KOHJICHCAIIUSI BOJIbI) M XUMUYECKUX (TOPEHHE CBEUH, MPOKATHBAHUE METHOM

IIPpOBOJIOKH, B3aHMO/JICHICTBUE Mejla C KHCHOTOﬁ) }IBHCHI/Iﬁ, Ha6J'IIO,Z[eHI/Ie n




ONMCAaHHE TMPHU3HAKOB TMPOTEKAHHUS XHUMHUYECKHX peakuuil (pasioxeHue
caxapa, B3aMOJCHUCTBHE CEPHOU KUCIOTHI C XJIOPHIOM OapHsi, paziokKeHHue
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOJEHCTBHUE JKEIE€3a C
pactBopom cosu menu(ll), u3yuenume cmnocoOGoB pazaenenus cmecen (c
MOMOINBIO  MarHuTa, (WIBTPOBAHWE, BBIIAPUBAHHE,  TUCTUIUISALMS,
xpomatorpadusi), MpoBeIeHNE OYUCTKU MMOBAPECHHOUN COJIM, HAONIOJICHUE H
ONHMCAaHHWE PE3YJIbTAaTOB IPOBEICHUS OIBITA, HUIIOCTPUPYIOMIETO 3aKOH

COXPAHEHHUS MaCChl, CO3aHUE MOJIeTed MOJIEKY (1IapOCTEPKHEBBIX)

Baxuelire npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — smemMeHT u mpoctoe
BeniecTBO. HaxoxaeHue Kuciopoia B MpupoJie, GU3NUECKUe M XUMUIECKHE
cBoiicTBa (peakuuu roperus). Oxcuapl. [Ipumenenne kuciopoaa. CrocoOsl
MOJIy9eHHs KHCJIOpoJa B Ja0OpaTOpHH M MPOMBIIIIEHHOCTH. KpyroBopot

Kucnopoza B mpupoje. O30H — aJutoTpoInHas MOAU(pUKALUSA KUCIOPOIa

2.2

TemoBoil 3ddexkT XuMHUYeCKol peakuuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U DHIAOTEPMHUUYECKHE peakuuu. TOMIMBO: yrojib U MEeTaH. 3arps3HEHHUE

BO3/yXa, yCHJICHUE MMapHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bopopon — anemenT u npocroe BemectBo. HaxoxkaeHnue Boopoaa B MpUpoze,
¢bu3nueckre M XUMHYECKHE CBOICTBA, NMPUMEHEHHE, CHOCOObI IMOTy4YEHHUS.

Kuciote! u conu
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MouispHbiii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

dusznyeckue CcBoicTBa BOAbl. Boga kak pactBoputenab. PacTBOpHI.
Hackeimmienapie 1 HEHACHIIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi J10J1 BeIlleCTBa B PacTBOpE. XMMHUYECKUE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B mpUpoJie U B KHU3HU 4esoBeka. Kpyrosopot
BOJIbl B IIpUpOJE. 3arpsA3HEHHE NPUPOAHBIX BoJA. OXpaHa W OYHUCTKA

IpUPOAHBIX BOJ

2.6

Knaccudukanus nHeopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukarus
OKCHJIOB: coJieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) H
HecosieoOpazyromue. Homenknarypa okcuaoB. dusnueckne U XUMHUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHI0B

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE

OCHOBAaHUA. HOMCHKJIaTypa ocHoBaHuM. PuU3HMUECKHE M XUMHUUYECKHE




CBOMCTBA OCHOBaHUU. [lorydeHre 0CHOBaHMM

2.8

Kucnotsl. Knaccuduxanus kucinot. Homenknarypa kucior. @u3nueckue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTn MetaimioB H.H. bekerosa.

[Tony4yenue kucnot
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Conu. Homenknatypa coseit. @U3nveckue 1 XMMHUYECKUE CBOMCTBA COJICH.

[Tonydyenue coien

2.10

I'enetmueckas CBSI3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/II\/JI

2.11

XHMMHMYECKUN DKCIEPUMEHT: KAYECTBEHHOE OIPEACNICHUE COJep KaHUs
KHCJIOpOJa B BO3JyXe, MOJy4YeHHE, cOOMpaHue, pacrio3HaBaHUE U M3y4YeHUE
CBOWCTB KHCJIOPOa, HAOIIOJCHNE B3aUMOJICHCTBUS BEIECTB C KUCIOPOIOM
W yCIOBHS BO3HUKHOBCHHSI W TPEKpalieHWss TropeHus (moxapa),
O3HaKOMJICHHE ¢ 00pa3laMu OKCHIOB M OTMCAaHUE WX CBOWCTB, MOJTyYCHHE,
cobupaHue, paclo3HaBaHWE M HW3YYEHHE CBOWCTB BOJOpoaa (TOopeHue),
B3anMo/ieiicTBrEe Botopoaa ¢ okcuaoM meau(Il) (Bo3mMoxkHO mcmosib30BaHne
BHJICOMATEpHasIoB), HAOIIOACHHEe 00pa3loB BEIIECTB KOJIUYECTBOM | MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHMs] BEHIECTB C  Pa3iIMYHOM
PacTBOPUMOCTbBIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNpeAENEHHOW MaccOBOM
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJEWCTBHE BOJBI C MeTaJlaMU
(HaTpueM W KajbIieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPHATIOB),
OTpeJesieHue PAacTBOPOB KHUCIOT U HIENIOYEH C MOMOIIbI0 HHAWKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOMo/IeHUe W3MEHEHHs] OKPAacKd WHIUKATOPOB B pacTBOpax KUCIOT U
miesnouei, n3ydeHue B3aumoaeicTBus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KUCJIOT C METajulaM{, DPEaKIHUil HeWTpalu3aluu, MOJIy4eHHEe
HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE OJHOTO MeTallja JPYTUM U3
pacTBopa CoOJU, pelIeHHEe SKCIIEPUMEHTANBHBIX 3a1a4 Mo TeMe «BaxHeiine

KJIaCCbl HCOPraHU4YCCKUX COCHHHCHHﬁ))

Hepnonnqecm/lﬁ 3dKOH U HepI/IO,I[I/I‘{eCKaH CHUCTEMA XUMHUYCCKUX JICMCHTOB
I[I/I MeHaeneena. CTpOeHI/Ie aToMoB. XuMu4ueckas cBsA3b. OKHCIUTEIIBHO -

BOCCTAHOBUTCJIbHBIC PCAKITUN

3.1

HepBLIe TIOIIBITKH KJIaCCI/ICI)I/IKaI_II/II/I XHUMHUYECKHX 3JIeMeHTOB. IloHsaTue o
rpymmnax CXOAHbIX 3JIEMCHTOB (I_HGJ'IO‘IHBIG 1 MCJIO0YHO3CMCIIbHBIC METAJIJIbI,

TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTepHbIE




OKCHUABI U TUAPOKCHUIbL

3.2

IIepnoguueckuit 3akoH. Ilepuonnuueckas cuctemMa XMMHYECKUX JJIEMEHTOB
HA.N. MenneneeBa. KopoTkomepuoaHass u JUIMHHONEpUOIHAs (POPMBI
[Tepuonnueckoit cucrembl xuMHueckux diemeHToB /[[.M. MeHneneena.
IIepuoast u rpymnmbsl. @U3NYECKUA CMBICH MOPSAKOBOIO HOMEpAa, HOMEPOB

nepruoJa v rpyiIibl 3JICMCHTA
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Crpoenne artomoB. CoctaB aroMHbIX sjep. M3oTombl. DJEKTPOHBI.
Ctpoenue »dIeKTPOHHBIX 000JI0YeK aTOMOB TMEpBbIX 20 XHUMHUYECKUX
anemeHToB llepnomnyeckoit cucremsl I.J11. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JJIEMEHTA IO €ro MojoKeHuro B llepuommueckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMS DPaJnyca aTOMOB XHMHMYECKHX JIJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKHX CBOWCTB MO TpYNIIaM M IEPHOJaM.
3Hauenne Ilepumommueckoro 3akoHa u  Ilepuommyeckoir  cucTeMbl
XUMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTHs Hayku U npaktuku. (.M. MeHnnenees

— Y4EHBIN U TPaKIaHUH

3.5

Xumuyeckasi cBsizb. KoBajeHTHas (TMOJSpHAass W HEMOJSIpHAs) CBS3b.

BHGKTpOOTpI/IHaTeJ'IBHOCTB XUMHYECKUX dIeMeHTOoB. MonHas cBI3b

3.6

CreneHb OKHCJICHHUA. OKUCIINTEIIFHOBOCCTAHOBHUTEIIHHEIC pEaKIuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHSI. OKHUCIIMTEIIN 1 BOCCTAHOBUTEIN

3.7

XUMUYECKUH SKCIIEPUMEHT: H3ydeHHe OoOpa3loB BEIIECTB METAUIOB U
HEMETAJJIOB, B3aUMOJCHCTBHE THAPOKCHA IIMHKA C PACTBOPAMHU KHUCIOT U
IeJI0Yei, MPOBEJICHUE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEaKIuil (ropenue, peaxkuu

Pa3JI0KCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

BemectBo 1 xumMHu4eckas pcaKkuus. HOBTOpeHI/Ie

1.1

HepI/IOI[I/ILICCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘ICCKaH CHUCTEMA XHUMHUYCCKUX JJICMCHTOB

JI.1. Menneneea. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUU




CBOMCTB XUMHYECKHX BJICMECHTOB MEPBLIX TpéX Nepruoa0B, Kajiud, KaJIbIUA U
nux COGI[I/IHCHPIFI B COOTBCTCTBHUU C IIOJIOKCHUEM  OJICMCHTOB B

[Iepuoanueckoil cucTeMe U CTPOEHUEM UX AaTOMOB

1.2

Crtpoenue BelecTBa: BUIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIUTMYECKUX
pPELIETOK, 3aBHCUMOCTb CBOMCTB BENIECTBA OT THUMA KPUCTAJUIMYECKOM
pemIéTKH W BHJIAa XUMHYECKOW cBs3u. Kitaccupukanus ¥ HOMEHKIATypa
HEOPraHMYECKHX BEIIECTB (MEXIyHAPOJHAsI U TPUBHAIIbHAS). XUMUYECKUE
CBOICTBa BEILIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHWYECKHX

COGI[I/IHGHI/Iﬁ, FCHCTUYCCKAaA CBA3b HCOPTaHNYCCKHUX BCUICCTB

1.3

Knaccudpukanuss XMMHUYECKUX pEaKIHUil MO pa3iMyHbIM MpH3HaKaM (110
Yucily MW COCTaBy YYaCTBYOIIMX B PpCaKOWH BCUICCTB, IO TCIIJIOBOMY
ahdexTy, M0 N3MEHEHHUIO CTETICHEH OKHMCIICHUS] XUMHUYECKUX JIEMEHTOB, TI0
0o0paTUMOCTH, IO Y4YacTHUIO Karajau3aTopa). DK30- M HSHAOTEPMUYECKUE
pC€aKnuu, TCPMOXUMHUICCKUEC YPABHCHUSA. ITonsarue o CKOpPOCTH XUMHYECKOH

peaknuu

1.4

[Tonsatue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakiusax. [lonarue
O TOMOTCHHBIX M TETEPOTEHHBIX peaknusx. [loHATHE O XHUMHYECKOM
paBHOBecuHu. DakTOpHI, BIUSIONIME HA CKOPOCTh XUMHYECKOW pPEaKIUu U

ITOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBECHA

1.5

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKkiuu, BJICKTpOHHI)IfI bajaHc
OKHCIIUTEIHFHO-BOCCTAHOBUTEILHOM pEaKknuu. CocraBneHue ypaBHCHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIIOJIb30BAaHHEM MCETOOA

OJICKTPOHHOI'O OanaHca

1.6

Teopus 3IEKTPOITUTAYECKON JIMCCOIIMAIIHH. DJIEKTPOJIUTHI u
HE3JIEKTpOoJIUThl. KaToHBI, aHMOHBI. MeXaHu3M JIHUCCOLMAIMA BEIECTB C
pa3IMYHBIMU BUJAMH XUMUYECKOH CBsi3U. CTeneHb aucconunanuu. CuiibHbIC
U ciabble JEKTPOIUTHL. Peakiuu MOHHOTO OoOMeHa. YCIIOBHS MPOTEKAHUS
peakiuii MOHHOTO OOMEHa, TMOJHBbIE M COKpalléHHbIE MOHHBIE ypaBHEHUS
peakiuii. CBOMCTBA KUCIIOT, OCHOBaHHM M COJIEH B CBETE MPE/ICTaBICHUH 00
ANEKTPOJIUTUYECKOW Jucconuanuu. KayecTBEHHbIE peakUUd Ha HOHBI.

[TonsTue o ruaponuse coyien

1.7

XHUMHAYECKUMN SKCIICPUMCHT: O3HAKOMIJICHHUC C MOJACIIAIMU KPUCTAJNIMYCCKUX

peHléTOK HCOPTraHNYCCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJJIOB (Fpa(bI/ITa nu




ajMasa), CJIOKHBIX BEHIECTB (XJIOPHUAA HATPUsl); UCCIEIOBAHNE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOW PEaKIUH OT BO3JACHCTBUS Ppa3IMUHBIX (PaKTOPOB;
WCCIIEIOBAaHUE  DIIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
JMCCOIMALMN  KHUCIIOT, IIeNoYeii W cojeid (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); TPOBEACHUE OIBITOB, HIUTIOCTPUPYIOMINX MPHU3HAKH
MIPOTEKAHUS peaKLUid MOHHOro oOMeHa (0O0pa30BaHUE OCAJKa, BbIICICHUE
raza, o0Opa3oBaHHME BOJBI); ONBITOB, WUIIOCTPUPYIOMIUX TPUMEPHI
OKHUCIIUTEIBEHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuu
pa3OKEHUs, COSAMHEHHs); PACMO3HABaHWE HEOPTraHMYECKUX BEIIECTB C
IIOMOIIIBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha WOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3aaa4

Hemerannel u nx COCIMHCHU

2.1

OO6mrast xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CcTeneHu okucieHus. CrpoeHue W (u3myeckue CBOMCTBA
MPOCTHIX BEIIECTB — rajOreHOB. XMMHUUYECKHE CBOMCTBA Ha MpUMeEpE XJIopa
(B3auMoeiicTBHE ¢ MeTallaMy, HEMeTaJlJIaMH, [IeJI04aMHu). XJI0POBOJAOPO/I.
ConsiHast KMCIOTa, XUMHYECKHME CBOWCTBA, TMOJy4YeHHE, MPUMEHEHHUE.
JelicTBue xjopa U XJIOPOBOJOPOJia HAa OpPraHu3M uejoBeka. Bakneimue

XJIOPHUABI 1 KX HAXOXIACHUC B IIPUPOJLC

2.2

OO6mras xapaktepucTuka 3ieMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble crTeneHu okuciaeHus. CrpoeHue u (QU3UUECKHE
CBOMCTBa TMPOCTBIX BELIECTB — KHCIOpOJAa M Cepbl. AJIOTPOMHBIE
MOAU(HUKAIIMK KHUCJIOpPOJa M cepbl. XHUMHUYECKHE CBOWCTBAa CEpbl.
CepoBosiopoa, crpoenue, GU3NYECKUE M XUMHUYECKHE CBOMCTBA. OKCHIIBI
cepbl Kak IMPEACTaBUTENM KHUCIOTHBIX OKcuaoB. CepHass KHUCIOTA,
¢busznueckue U XMMHYECKHE CBOWCTBA (0OILIME Kak MpeACTaBUTENs Kiacca
KUCIOT U crneruduueckue). XUMHUYECKUE PEeaklUu, JIekKallue B OCHOBE
MIPOMBIIIIJIEHHOTO Croco0a MONy4YeHUs CepHOU KHuchoThl. [IpuMeHeHue.
Conu cepHOW KHUCIOTHI, KAauyeCTBEHHas peakluus Ha CylIb(aT-HuoH.
Haxosxnenue cepsl U €€ coeJMHEHU B IPUPOAE. XUMUUYECKOE 3arpsi3HEHHE
OKpYKaroIel cpelibl COeTUHEHUSIMU Cepbl (KHCIOTHBIE T0K/HU, 3arpsI3HEHHE

BO3/lyXa ¥ BOJJOEMOB), CIIOCOOBI €T0 MPEJ0TBPALICHUS

2.3

OOmrast xapakrepucTuka 351eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHUS

ATOMOB, XapaKTCPHBIC CTCIICHHU OKUCIICHUS. ASOT, paciipoCTpaHCHUC B




npupoje, (u3MUeCKHe W XUMHYECKHE CBoicTBa. KpyroBopor aszora B
npupoae. AMMHAK, ero (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MOTYYCHUE H
npuMmeHerrne. Coiau aMMOHUS, X (DU3WYECKHe W XMMHYSCKHE CBOMCTBA,
npuMeHenne. KauecTBeHHas peakius Ha HOHBI aMMOHHS. A30THAsI KUCIIOTA,
e€ moiryueHue, (QuU3MYeCKHe W XHMHYECKHME CBOHCTBa (oOmme Kak
MIpEJCTaBUTENsT Kilacca KHUCIOT M crneuuduueckue). lcmnonapzoBaHue
HUTPATOB W COJIGH aMMOHHMS B KayeCTBE MHHEPAIBHBIX YIOOpEHUH.
XHWMHYECKOE 3arpsi3HEHHE OKpPYXKAloLed Ccpeapl COECIMHEHMSIMHU a30Ta

(KUCIOTHBIE NOXKIH, 3arpsiI3HEHHE BO3/1yXa, IOYBBI U BOJI0EMOB)
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®ochop, amnorponHbie Moaudpukauuu  Qocdopa, Pusmueckue U
xumudeckue cpoiictBa. Oxcun  docdopa(V) u docdhopHas kucnora,
¢usznueckne ¥ XMMHYECKHE CBOWCTBA, MojdydeHue. VcmnonbzoBaHue

(docdaToB B KaueCcTBE MUHEPATbHBIX YA00peHU

2.5

O6bmas xapakrtepuctuka 3neMeHToB [VA-rpymnmbl. OcoOeHHOCTH CTPOEHHS
aTOMOB, XapakTepHble CTENEHU OKHUCIECHUSA. YTJepokd, aIOTPOIHbIE
MOAU(UKAIUH, PAaCIpPOCTpPaHEHUE B MPUPOAE, (PU3MUECKHEe U XUMHUYECKHE
cBoiictBa. Ancopomusi. KpyroBopor yrimepoga B mpupoae. OKCHIbI
yriaepoaa, ux (uznueckue U XMMHUYECKHE CBOWCTBA, ACHCTBHE HA >KUBbIC
OpraHW3Mbl, TMOJY4€HHE U NPUMEHEHHE. ODKOJIOTUYECKHE MPOOIIEeMBI,
cBs3aHHbIe ¢ okcuaoM yriepoaa(lV); rumoresa rio6aabHOTO MOTETICHUS
KJIuMaTa; MNapHUKOBBIK A dekr. VYrompHas Kuciaora U €€ Colu, HX
¢usznueckue W XUMHYECKHE CBOWCTBA, IIONYYeHHE M IMPUMEHEHHUE.
KauectBennas peakuust Ha kapOoHaT-HMOHBIL. Vcnonp3oBanue kapOOHATOB B

6BITy, MCIUIHUHE, TPOMBINIJICHHOCTH U CEJILCKOM X03siCcTBE

2.6

HepBOHa‘IaJ'ILHLIC MmoHATHS 00 OpPraHn4cCKux  BCIICCTBAX KaK O
COCAMHCHUAX YyIJICpOJa (MeTaH, 9TaH, STHUJICH, aAllICTUJICH, 3TAHOJI, INTUMLCPUH,
YKCYCHas KI/ICJ'IOTa). HUx coctaB M XMMHUYECKOE CTPOCHHUC. IlonsatTue o
OMOJIOTMYECKH BaKHBIX BCHICCTBAX: KHUpPAX, 6en1<ax, yriieBoJax — 1M Ux poJii
B KU3HHU YCJIOBCKaA. MaTepI/IaJ'IBHOC CIANHCTBO OpPraHNn4YCCKUuX n

HCOPraHN4YCCKUX CO€OUHEHHUI

2.7

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWMCTBA, TOJyYyeHHE MU
npuMeHenune. CoeuHeHus: KpeMHus B mpupoje. O0imue npeacraBieHus 0o
okcune kpemHus(IV) u  kpemuueBoit  kucimore. CHIMKAThl, UX

HUCIIOJIb30BAHHUE B 6BITy, MCIUIUHC, TIPOMBINIJICHHOCTH. Baxwueiimune




CTPOUTENbHBIC  MaTepUaNbl:  KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eTtoH. [IpoGraembl 0€30MacHOTO  MCIOJIB30BAaHUS  CTPOUTEIIBHBIX

MaTCpuajioB B HOBCGZIHCBHOﬁ KU3HHU

2.8

XUMUYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa31[0B HEOPraHUUECKUX BELIECTB,
CBOWCTB COJITHOW KHCIIOTHI; TIPOBEICHHE KAYECTBEHHBIX pEaKIUi Ha
XJIOPUJ-MOHBI ¥ HAONIOJICHWE TMPU3HAKOB WX IPOTCKAHWS; OIIBITHI,
oTpakaronme (QHU3MYECKHEe W XHMHUYECKHE CBOWCTBA TaJOT€HOB U UX
coelMHEeHUH (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPUAIIOB); 03HAKOMIICHHUE
¢ oOpa3iaMu XJI0pUJ0B (TAIOTEHHUIOB); O3HAKOMJIEHUE ¢ 00pa3liaMy CEPhI U
e€ coenMHEHUSIMU (BO3MOJKHO  HCIOJb30BaHUE BUJEOMATEPHAIIOB);
HaOmroZieHWe — mpolecca  OOyrJIMBaHWUsS — caxapa  1OJa  JCHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM KHCJIOTHI; W3YYE€HHE XUMHYECKHUX CBOWCTB
pa30aBIICHHOM CEpPHOUM KHUCIOTHI, MPOBEACHHE KAYSCTBEHHOW pEaKIMu Ha
cyiabpaT-uoH U HaONIOIEHWE TpHU3HAKa e€ MPOTEeKaHUs; O3HAKOMIJIEHHE C
¢u3znueckuMu cBOMCTBaMM a3oTa, dochopa U UX coeluHEHUHN (BO3MOMKHO
WCIIOJIb30BAHUE BHUCOMATEPHAIIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX
ynoOpeHuii; mojsyuyeHue, coOupaHue, pacro3HaBaHUE U H3y4eHHE CBOMCTB
aMMuaka; MpoBeJeHNE KaUeCTBEHHBIX peaKlMii Ha HOH aMMOHHUs U ocdat-
MOH MW U3y4yeHHEe NPU3HAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHCJIOTHI ¢  Meaplo  (BO3MOYKHO
HCII0JIb30BAHME BHUIEOMATEPUANIOB); M3YYEHHE MOJIENEeH KPUCTAJUTMUECKUX
pemi€rok anmasza, rpaduta, ¢yiepeHa; O3HAKOMJIEHHE C TPOIECCOM
aacopOuMu  pacTBOPEHHBIX  BEIIECTB  AaKTUBUPOBAaHHBIM  yIIéM U
YCTPOMCTBOM MPOTHBOrasa; IOJydyeHHe, coOupaHHe, paclo3HaBaHUE U
W3Y4YE€HHUE CBOWMCTB YIJIEKUCIIOrO rasa; MpOBEACHUE KaueCTBEHHBIX PEaKIIHii
Ha KapOOHAT- M CHUJIMKAT-UOHBI M M3yYCHHE IMPU3HAKOB WX MPOTEKAHUS;
O3HAKOMJICHHE C MPOAYKIMEH CHUIMKATHOW MPOMBIILICHHOCTH; peUIeHHE
OKCIEPUMEHTAJbHBIX 3aJad Mo TeMme «BaxHelmne HeMeTalbl U HX

COCAUHCHUA»

MeTamisl ¥ MX COeIMHEHUS

3.1

OO01mas xapakTepuCcTHKa XUMHUYECKUX DIIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux noJsioxkeHus B llepuonnueckoil cucreMe XUMHYECKHX 3iieMeHTOB [[.M.
MengeneeBa u cTtpoeHuss aroMoB. CTpoeHHE MeTaioB. Mertamindeckas

CBA3b U MCTAJNIMYCCKAd KPpHUCTAJININYCCKasd pCIJ_IéTKa. SJ'ICKTpOXI/IMI/I‘-IeCKI/Iﬁ




PsAI HAIPSKEHUN METalIoB

3.2

dusnueckue W XUMHUYECKHE CBoiicTBa MeTayiioB. OOmmue crnocoObl
nostyueHus: Mmetayio. [oHsATHE O KOPPO3UU METAUIOB, OCHOBHBIE CIIOCOObI
3alUThl UX 0T Koppo3uu. CiuiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpoH3a) U

UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTU
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[lenouynsle MeTabl: nojnoxeHue B Ilepuoanyeckoil cucreMe XMMHUECKUX
anemenToB JI.MI. MeHnneneeBa; CTpOEHME HMX aTOMOB; HAaxOXICHUE B
npuposae. Puznyeckue M XUMHUYECKHUE CBOMCTBA (Ha MpuUMeEpe HATpUS U
kanmus). OKcuapl U TUAPOKCUIBI HATpUsS U Kanud. [IpuMeHeHne 1enoyHbIx

METAJUIOB U UX COEIUHEHUN

3.4

IllenoyHo3eMeNbHBIE METAJUIBI MarHuili W KaJbI[MM: TIOJIO)KCHUE B
[Iepmoanueckoit cucreme xumuueckux odnemeHtoB J[.MI. Menneneesa;
CTPOEHHE MX aTOMOB; HaxOXJIeHHE B npupoae. Ouznueckne U XUMUYECKHE
CBOWCTBA MarHus W Kajbllusa. BaxHeWinmue COeMWHEHUS KalbIus (OKCHI,

TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHSHUS

3.5

AoMHUHMI: ToJI0keHre B [leproinyeckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHHUE aTOMa; HaXOXKAEHUE B Mpupojae. Pusndeckue u
XUMHUYECKHE CBOMCTBa aOMUHHUA. AMQOTEpHBIE CBOWCTBA OKCHAA W

THIPOKCHIA ATTFOMUHUS

3.6

Kenezo: nomoxxenne B [lepuoaumdeckoil cucTeMe XUMHUYECKHX JJIEMEHTOB
J.N. MenaeneeBa; CTpOCHHE aTOMa; Hax0XAeHUE B pupojie. Pu3ndeckue u
XUMUYECKHE CBOMCTBA keme3a. OKCupl, rTuapokcuabl u conu xene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHHE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HaKOMIIEHHE ¢ O0O0pa3laMd METaJIOB U
CIUIaBOB, X (PU3UYECKUMHU CBOMCTBAMU; U3YUEHUE PE3YIbTaTOB KOPPO3HUH
MeTa/IOB (BO3MOXKHO HCIOJh30BAHUE BHIEOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJAA KaJblUsi W HATPUs C BOJOM (BO3MOXKHO
WCII0JIb30BaHNE BUIEOMATEPUATIOB); UCCIIEIOBAHNE CBOMCTB KECTKOUW BOIDI;
mpoliecca TOpEHUsl Kejne3a B KUCIOpoAe (BO3MOXKHO HCIHOJIb30BaHUE
BHUJICOMATEPUANIOB); TMPHU3HAKOB MPOTEKAHMsSI KAaYeCTBEHHBIX pPEaKIMil Ha
WOHBI (MarHus, Kanblus, amoMuHus, uuHka, xkeneza(ll) u xemnesza(Ill),
meu(Il); nabmiogeHne M omucaHue MPOIECCOB OKpAIIMBAHUS TIIAMEHU

HOHaMu HaTpus, Kajiaus u KaJIbIIns (BOSMO)KHO HUCIIOJIB30BaHHUEC




BHJICOMATEPUAJIOB); UCCIIeIOBaHNEe aMQPOTEPHBIX CBOWCTB THUIPOKCHIA
AIIOMHWHUA U THAPOKCHAA IUWHKA, PCHICHUC SKCIICPUMCHTAIIBHBIX 3aJ4a4d I10

TeMe «BakHenine MeTayuibl 1 UX COEIUHEHU

XHUMHS ¥ OKpYKarolas cpena

4.1

Hossie Matepuaiibl v TeXHOJOTUM. BemecTBa u MmaTepuasnsl B MOBCEIHEBHOM
JKU3HU YeJIoBeKa. XUMUA U 3I0POBbE. be3omacHoe UCIOIb30BaHUE BEILIECTB
Y XUMHUYECKUX peakiuid B ObITy. [lepBas moMoIb nmpu XMMHUECKHX 03KOrax

" OTPABJICHUAX

4.2

OCHOBBI  JKOJIOTHYECKOW T'PAMOTHOCTH. XHUMHUUYECKOE  3arps3HEHUE
okpyxkatomed cpenapl [IJIK. Poap XvMUM B pELUIEHUH 3KOJIOTHYECKUX
npo6sieM. [IpupoiHbie UICTOYHUKH YTIEBOJOPOIOB (YTOJb, IPUPOIHBIN a3,

He(TH), MPOAYKTHI UX MTEPEPAOOTKH, UX POJIb B OBITY M MPOMBIILICHHOCTH

4.3

XUMHUYECKUN DKCIIEPUMEHT: H3Y4YeHHE O0O0pa3lioB MaTepHalioB (CTEKIIO,

CIUIaBbl METAJIJIOB, OJIMMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 IO3HAaBa€MOCTU SIBJICHUH MNPHUPOJbI, MOHUMAaHUE OOBEKTHBHOMN
3HAYUMOCTH  OCHOB  XMMHYECKOW HaykM Kak  00yacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyIbTyphbl U
MIPAKTHUYECKON IEATEIbHOCTH YEIOBEKA B YCIOBUSAX COBPEMEHHOTO

oOu1ecTBa; IOHUMaHUE MECTa XUMUU CPel JPYTUX €CTECTBEHHBIX

HayK

1.2

0 HAaY4YHBIX METOJaX IIO3HAHUSA, B TOM YHCJIC SKCIICPUMECHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOIAaX MCCICAOBAHHA BCIICCTB W H3YUCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUE HCII0JIb30BaTb MOACIU IJIA

00BICHEHHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccuoHANbHOW ACSITCIBHOCTH, CBS3AHHBIX C
XUMHEH H COBPEMECHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHDKCHUSIX XUMHUYECKOW HAyKH, YTO TO3BOJIUT OOYJarOUTUMCS
paccMaTpuBaTh ~ XMMHUIO  Kak  cdepy cBoed  Oymymiei
po(eCCHOHATILHON EATEIFHOCTH M C/IeIaTh OCO3HAHHBII BBIOOD
XHMHUU KaK MPO(UIBHOTO TpeAMeTa IMpH Tepexojie Ha YPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHUX 3HaHUH U YMCHHUC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XMMUYECKHE MOHATHS: XUMHUYECKHH DIIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS
Y HEOJHOPOJIHAsI CMECh, OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAS
MaccChl, KOJMYECTBO BELIECTBA, MOJIb, MOJSIPHASL MAacca, MOJISIPHBINA
00BEM, OKCHJ, KHUCJIOTAa, OCHOBAHWE, CONb (CPEIHsIs), XUMHUUECKas

peakuus, pCakuuu COCIUHCHUA, PCAKIHUU PA3JIOKCHUA, PCAKIHUU




3aMeIleHHs], peakuuu 0OMeHa, TeIIoBoi AP PEKT peakiuu, 3K30- U
9HJOTEPMUYECKHE PEAKIUHU, PACTBODP, MACCOBAst 10JIsI XUMUYECKOTO
JNEMEHTa B COCIMHEHHMH, MaccoBas JOJII U  IPOLEHTHAas
KOHIIGHTpaLusl BELIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPOHHBIN
CIIO aToMa, aroMHas OpOWTa b, PagWyC aToOMa, BAJCHTHOCTH,
CTETICHb OKHCIICHUSI, XUMHYECKasl CBSI3b, DJIEKTPOOTPULIATEIHHOCTD,
NOJsIpHAas W HENOJSpHAs KOBAJCHTHAs CBS3b, HOHHAs CBS3b,
METaJUTHYeCcKasl CBs3b, KpUCTAUIMUECKas pemeTka (aToMHasl,
WOHHAsl, METAaJUIMYeCKas, MOJIEKYIsIpHas), WOH, KAaTHOH, AaHWOH,
AMEKTPOJIUT W HEIEKTPOJIUT, IEKTPOIUTHYECKAs IUCCOLMAINS,
peaknuu HWOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKknuy, OKUCIUTEIb W  BOCCTAHOBHTENb, OKHUCICHHE U
BOCCTAaHOBJIGHHME,  D3JIEKTPOJM3,  XHMHYECKOE  paBHOBECHE,
oOpatumble M HeoOpaTUMbIE pEaKIUH, CKOPOCTh XHMHUYECKOH

peakiuu, karamuzarop, [1JIK, koppo3us MeTamioB, CIiIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAHEHHUS MacChl,
nepuoauueckuii 3axkoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOpPUHM  XUMHH:  aTOMHO-MOJIEKYJISpHasT  TEOpus, Teopus

AIEKTPOJUTUUECKOU JTUCCOITHAITIN

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMUUECKOM I'PaMOTHOCTH, BKHIOanOIHeﬁi

3.1

YMEHHUE TMPAaBHIBHO HCIIOJNB30BaTh M3y4YCHHBIC BEIIECTBA U
MatepHuaibl (B TOM YHCIE MUHEpPAIbHBIC yIOOpEHUS, METAIUIbl H
CIUIaBbI, TMPOJYKTHl TEPEpabOTKU MPUPOJHBIX HCTOYHHKOB
yII€BOAOPOJOB (yrisi, MTPHUPOJHOTO Ta3a, HePTH) B OBITY,
CEIIbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE W MOHUMAHHUE 3HAYCHHS
KHUPOB, OCJKOB, YIJIEBOJOB Ui OpraHM3Ma 4YeJOBeKa, yMEHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB U XMMUYECKUX TPOIIECCOB HA

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYTrUX

y4eOHBIX MPEMETOB
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HaJIM4ue OIIbITa pa6OTBI C pa3jiInuHbIMU HNCTOYHUKaAMH

uHbOpMAllMM 1O XUMHUU (HAydHas M  HAY4YHO-TIOMYJspHas




JaUTepaTypa, CI0Bapy, CIPaBOYHUKHN, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLICHUBATH I/IH(I)OpMaI_[I/IIO O BCHICCTBAX, HMX
INpeBpaliCHUAX MW  [PAKTUYCCKOM HNPUMCHCHHU W  YMCHHUC

HCII0Jb30BaTh €€ IS peicHus y‘IC6HO-HO3HaBaT€JII>HI>IX 3aaa4

Brnanenne ocHoBaMM MOHATHIHOTO ammnapara U CUMBOJHYECKOIO
sI3bIKa XMMHHM JUISE  COCTaBJCHUS (POPMYJT HEOPraHUYECKUX
BCIIECTB, YPAaBHEHHH  XHUMHUYECKMX  PEaKkUuuil; OCHOBaMHU

xumuueckoit HomeHnkiarypsl (IUPAC u TpuBuanbHO)

VYMmenne 00BSACHITH CBs3b TIOJIOKCHUA JJICMCHTAa B
[Tepromuveckoii CHUCTEME C YHUCIOBBIMH  XapaKTEPUCTHKAMU
CTPOEHUSI aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj sipa,
o01Iee 4YHUCIO DJIEKTPOHOB), PACIPEICIICHHEM JJIEKTPOHOB TIO
DHEPreTUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX NEPUOIOB, KAJIUS

W KaJIbITUSI

[IpencraBinenne O NEPUOAMYECKOM  3aBUCUMOCTA  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pammyc aToma,
ANEKTPOOTPUIATENILHOCTD), MPOCTHIX M CIOKHBIX BEUIECTB OT
MOJIOKeHUsT 3yieMeHToB B [lepuoamdeckoil cucteme (B MasbIx
Mepuojax M TIJIABHBIX MOJTPYIIax) WU 3JIEKTPOHHOTO CTPOEHUs

aToMa

Ymenue kinaccuuuupoBarh:

7.1

XUMHUYCCKUEC JICMCHTHI

7.2

HEOPraHN4€CKUEC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIIMHU

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCT M CTCIICHb OKHUCICHHA XHUMHWYCCKHX JJICMCHTOB,

3apsa HOHa

8.2

BUJI XHMHYECKON CBS3U WU THI KpHCTaHHquCKOﬁ CTPYKTYpPBI B

COCAUMHCHUAX

8.3

XapakTep Cpeabl B BOAHBIX PpacCTBOpax BCHICCTB (KI/ICJ'IOT,

OCHOBaHUI)

8.4

OKHCIIMNTCIIb U BOCCTAHOBHUTCIIb




9 YMeHue xapakrepu3oBarh (PU3NYECKre M XUMHUECKHE CBOMCTBA!
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOI, Tpadur, ammas,
9.1 KpeMHUH, a30T, ¢ochop, cepa, XJIOp, HATPUH, Kalawii, MarHuiu,
KaJIbLIUM, aJTFOMUHH, KEJIe30)
CJIIOKHBIX BEIIECTB, B TOM YHCJE HMX BOJHBIX PacTBOPOB (Boja,
aMMHMaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHUIbI U THAPOKCHIIBI
92 metaio [-1IA rpynn, amromunus, menu (II), nunka, sxenesa (II u
' IIT), oxcunast yrnepona (II u 1V), kpemuus (IV), azora u ¢pocdopa
(IIT'u V), ceprr (IV u VI), cepaucras, cepHas, a30TUCTasi, a30THAs,
dbocdopnasi, yrojibHas, KpeMHHUEBASI KHCJIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B
03 3aBUCHMOCTH OT UX COCTaBa W CTPOCHUs, TPUMEHEHHUE BEIIECTB B
' 3aBUCHUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh TPOTEKAHMSI
XHUMHYCCKUX TPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX
10 YMeHHE COCTaBlsATh MOJICKYJSPHbIE H HMOHHBIE YpPaBHEHUS
peaKuuii, B TOM YHUCIIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOMIMX XUMHUYECKHE CBOWCTBAa H3YYEHHBIX KIJIACCOB
' (Tpyrmim) HEOpraHMYECKUX BEIIECTB
10.4 MOJATBEPIKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BBIUUCIATH (IPOBOIUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MaccChl BEILECTB,
' MacCCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTA B COSAMHEHUHN
11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ia3oB
114 [0 YpaBHEHUSM XUMHUYECKUX PEAKIUH M HaXOJUTh KOJHMYECTBO
' BellecTBa, 00BEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIIUU
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOTO TO3HaHUA (HaOIoJeHUE,
12.1 U3MEpEHUE, OKCIEPUMEHT, MOJECIUPOBAHNE) TpPU UIYYECHUU

BCIICCTB W XHMMHYCCKUX HBHCHHﬁ; YMCHUC C(I)OpMYJ'II/IpOBaTB




Mpo0IeMy | MPEIOKUTH TYTH €€ PEIICHUS

12.2

0e3omacHON pabOThl ¢ XMUMHYECKUMHU BEIIECTBAMH, XUMHUYECKOMN

HIOCYJI0H 1 JIabOPaTOPHBIM 000PYAOBaHUEM

12.3

npaBuwiamMu  Oe3omacHOro  oOpaiieHuss € BEIIECTBaMH,
UCIIOJIb3YEMbIMU B TIOBCEHEBHOM >KM3HH, NMPABUIAMU TOBEICHUS
B LEMIX COEpeKeHHs] 3J0pPOBbSI M OKPYKAIOLIEH MPUPOIHON
cpenbl; TOHUMaHuEe Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpENENEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIEHUS M

IpeaAOTBpallCHUA UX BPCIHOTO BOSJICfICTBPI?I

13

Hanmmuame MPAKTUICCKUX HAaBBIKOB IJIAaHUPOBAHUA n

OCYIICCTBJICHHUA CICAYIOIMUX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1

HU3YUCHUC n OIIMCaHHuEC (1)I/ISI/I‘IGCKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (bl/ISI/I‘—IeCKI/IMI/I N XUMHYECCKHMMHU SABJIICHUAMU,
OIIBIThI, HWJUIFOCTPUPYIOMIUC IIPU3HAKHU IMPOTCKAHHUA XWUMHUYCCKUX

peakuui

13.2

M3ydeHHEe CrIoCcOO0B pa3esieHHs cMecen

13.3

MOJIyueHUE KHUCJIOpOJa W M3y4eHHE €ro CBOWCTB; MOJIyuYeHUE
BOJIOPOJIa M M3YYEHHE €r0 CBOMCTB; MOJy4YEHUE YIIIEKHCIOro rasa
U M3y4YEHHE ero CBOICTB; MOJyYyeHHE aMMHUaKa U U3y4EHHUE €ro

CBOMCTB

13.4

IPUTOTOBJICHHE PACTBOPOB C OMPENEeNIEHHOM MaccoBOM Jomeit

paCTBOpéHHOFO BCIICCTBA

13.5

OpUMEHEHHEe  WHIUKATOpoB  (JlakMyca,  METHJIOpaHXka U
(benondranenna) st onpeAeIeHUs XapakTepa cpebl B pacTBOPax

KHCHIOT U LIeJo4uei

13.6

HCCIICAOBAHUC W OIIMCAHHC CBOICTB HCOPraHn4CCKrNX BCIICCTB
pa3sjindHbIX  KJIACCOB; H3Y4YCHHC BSaHMOHeﬁCTBHﬂ KUCIIOT C
MCTaJllIaMHU, OKCHJaMHU MCTaJlJIOB, PaCcTBOPUMbBIMH n
HCPACTBOPUMbBIMU OCHOBAHHIMU, COJIsIMU, MOJIy4YCHHUC
HEPACTBOPUMBIX OCHOBaHI/II\/’I; BBITCCHCHHC OJHOIO MCETalljla
ApyruM U3 pacTBoOpa COJIM; HCCICIOBAHUC aM(I)OTepHLIX CBOICTB

TUAPOKCUAOB aJIFOMHUHUSA 1 TUHKA

13.7

PCHICHUEC OJBKCIICPUMCHTAJIBHBIX 3aJlad II0 TEMaM: «OCHOBHBIC




KJIaCChl HEOPraHMYECKUX COCIMHEHMID»; «DIEKTPOJIUTHYECKAS
Iucconuanusay; «BakHelmne HEMETalldbl M WX COCIUHEHUS,

«Baxueinime MeTajUIbl U UX COeIUHEHUS)

13.8

XUMHUYCCKUEC OKCIICPUMCHTHI, HIUTIOCTPUPYIOIIUE IMPU3HAKHN
IMPOTCKAHUA peaKHI/Iﬁ HUOHHOT'O O6M€Ha; Ka4YCCTBCHHBIC PCAaKIIMU
Ha IIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax MWOHBL: XJIOPHUA-,
Opomua-, womun-, cymbdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-
AHUOHBI, THAPOKCHUI-UOHBI, KATUOHLI aMMOHU, Maruusd, KaJbOWs,

ATIOMUHHS, Keste3a (2+) u xenesa (3+), meau (2+), HUHKA

14

YmMmenue:

14.1

NpeACTABIATE PE3YJIbTAThl JKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB n Ta6J'II/III N BBIABJIATH OMIIMPUYCCKHUC

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh  CBS3M  MEXKIYy  pealbHO  HaOIIOgaeMbIMHU
XUMUYECKUMH SIBJICHUSIMHA U TIPOIECCAMH, TPOUCXOSAIIUMHA B
Makpo- M MHKPOMHUpPE, OOBSACHATH MPHUUYMHBI MHOTOOOpa3us

BEILIECTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBEI U MOJICKYJIBI. Xumuyeckne saeMeHTbl. CHMBOJIBI XUMHYECKHAX

OJICMCHTOB. HpOCTHG " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass Qopmyina. BajleHTHOCTb aTOMOB XHUMHUYECKHX DIIEMEHTOB.

CreneHp OKUCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIIIECTB. OTtHOCHUTENIbHASI aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIApHasA Macca. MaccoBas J0JI1  XUMHYCCKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonuuectBo BemectBa. Monbs. Momsiprast macca. MossipHbIii 00BEM Ta3oB.

BzanMocBsa3n KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duszndeckrue U XMMHUYCCKHUE SIBIICHUS. XHUMHYECKas peaKkuuga u eé IIPU3HAKH.

3aKOH COXpaHEHUs MACChl BeIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3axkoH U [lepuoanyeckas cucremMa XUMHUYECKUX JIEMEHTOB

.. Menneneea. CTpoeHHE aTOMOB

2.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
JH.N. MeunneneeBa. Ilepuoasl u rpynmbl. @U3MYECKUd CMBICI MOPSAIKOBOTO

HOMEpa, HOMEPOB II€pUoJa U I'pyImIibl 3JICMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHHe
JNEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMUYECKHX D3JIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B HM3MCHCHHMU CBOMCTB XHMHUYECKHX >JIEMECHTOB IICPBLIX
TpéX Iepruoaos, KaJiys, KaJIbIIus (paI[I/cha aTOMOB,
QJICKTPOOTPUIATCIBHOCTH, MCTAJUNIMYCCKUX U HEMCETAJINIMUYCCKUX CBOI>'ICTB) n
HX COEIMHEHUM B COOTBCTCTBHUU C TIOJIOXKCHHEM  OJICMCHTOB B

HepnonnquKoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckass cBi3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HGHOHSIpHa}I) CBA3b.




DNEeKTPOOTPULIATEIILHOCTh ~ XUMUYECKUX  3JeMeHTOB. MoHHas  CBs3b.

Meramnnueckas cBSI3b

3.2

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAas, HMOHHAs, METaJuInyecKas),
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKON PEIETKN U BUIA

XUMHYECKON CBA3U

Baxuelimne npeacTaBUTENIM HEOPraHMYecKux BemecTB. Hemeramnsl n ux

COCAMHCHUS. MeTamisl U uX COCINMHCHU A

4.1

Knaccudukanus v HOMEHKIATypa HEOPTraHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromiue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yrollye; OCHOBaHUM (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOPOACO/epXKalue U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKME M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

du3ndecKkue U XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB-METAJIIIOB: JINTHUA,
HaTpus, KaJus, MarHus u KaJTBITHS, aJTIOMUHUS, Kemesa.

DJIEKTPOXUMHUYECKHUI Pl HAIPSHKEHUI METaJJIOB

4.4

du3nyecKue U XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHECHHI

HEMETAJIJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPOIA, aMMHUAKa

4.5

dusznveckue U XUMHUYECKHE CBOMCTBAa OKCHIIOB HeMeTauioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(ll, V), yrmepoma(ll, IV), xpemuusa(IV).

HonyquI/Ie OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cBoicTBa okcusoB: MetauioB IA-IIIA rpynn, munka, memu(Il) u

xenesa(ll, II). [Tony4yenne okcua0B METAIIIOB

4.7

XUMUYECKHUE CBOMCTBA OCHOBaHMA U aM(OTEpHBIX THUAPOKCUIOB (Ha
npuMepe TUIPOKCHUIOB alFOMUHUS, Kele3a, uHKa). [lonydenne ocHOBaHMMH

U aM(bOTEPHBIX TUIPOKCUIOB

4.8

O0utne XUMUYECKUE CBOMCTBA KHCJIIOT: XJIOPOBOJIOPOIHOM,
CEepOBOJIOPOHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHON, KPEMHUEBOH,
yroiipHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOMN CepHOW U

a30THOM KHCJIOT. HonyquI/Ie KHUCJIOT

4.9

OO0ure xuMuyeckue cBoiicTBa cpeanux coneil. [lomydyenue coneit

4.10

HOJ'Iy‘-IeHI/IC, CO6I/IpaHI/Ie, pacno3HaBaHrue BOJOpPOAa, KUCIOpPOHda, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I




4.11

[Tosyuenne amMmuaka, CEpHOM M A30THOM KHCIOT B IPOMBIILICHHOCTH.

OO6mue crocoObl OMYYCHHS] METAJIOB

4.12

I'enermueckas CBI3b MCXKAY KlIaCCaMH HCOPraHUYCCKUX COGIII/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMUYecKuX peakiyii Mo pa3IndHbIM IpU3HAKAM: TI0 YHCITY
U COCTaBy YYacCTBYIOUIMX B PEaKUUH BEIIECTB, MO TEIIOBOMY 3 (deKTy, 1Mo

HN3MCHEHHIO CTCIICHEH OKMCICHNS XUMUYECKHX 3JIEMCHTOB

5.2

TemoBoil 3¢ ¢dexkT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKUE YPaBHEHHS.

DK30- U SHIOTEpMUYECKHE peakluu. TepMOXUMHUYECKHE YpaBHEHHUS

53

OKHUCIUTEIBHOBOCCTAHOBUATEILHEIE pCaKkuum. Oxuciauren n
BOccTaHoOBHTENU. [Iporeccsl OKHCIEHNs W BOCCTAHOBIICHHUs. DJIEKTPOHHBIN

0ajaHC OKHMCIUTEIHFHOBOCCTAHOBUTEIHHOM pcakuumn

54

Teopuss ~ SIEKTPOJUTHUECKOM  JTUCCOLMAIUU. KaTtunownsi, AHUOHBI.
DNEKTPOIUTH U HEANEKTPOJIUTHI. CHIIbHBIC U CIa0bIe AIeKTPOIuThl. CTeTIeHb

IHUCCOLMAIIAT

5.5

Peakiiuu noHHOTO OOMEHa. Y CIIOBHUS MPOTEKAHUSI PEAKIIMA HOHHOTO 0OMEHa,

TMIOJIHBIE U COKPAIEHHbIE HOHHBIE YPaBHEHUS peakUuuid

XUMUS U OKpYXarolias cpeaa

6.1

BeH_[eCTBa n Marcpuajibl B HOBCC,HHCBHOI;'I JKM3HH deloBeka. be3zomacHoe
HCIIOJIB30BaHUEC BCIICCTB M XHMMHUYCCKUX peaKuHﬁ B J'Ia60paTOpI/II/I u 6bITy.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOIr'aX M OTPaBJICHUAX

6.2

XHUMHYECKOE 3arpsi3HEHHE OKpYXKaromed cpeapl (KUCIOTHBIE —JI0XKIH,
3arps3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHUS
[IpenenspHas momyctumas konmentpaius BemiectB (I11K). Ponp xumuum B
PEIICHUU DKOJIOTHYECKUX MpoOJieM. YcuiieHHe NapHUKOBOro 3ddekra,

pa3pymI€Hue O30HOBOI'O CJI0A

6.3

[Tpumenenwue cepsl, a3ota, hochopa, yrieposa, KpEMHUS U UX COCTMHEHH B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CelbCKOM Xo3siicTBe. IlpumeHeHnune
METaJUIOB U CIUIaBOB (CTajlb, Yyr'yH, AIOPAIIOMHUHUHN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coequHeHuil. IloHsATHEe O KOppo3MHM METalJIOB,

OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE MCTOYHHUKH YTIIIEBOJAOPOAOB (Yroiib, MPUPOJHBIN ra3, He(Th),

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




HepBOHa‘-IaJILHLIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCAMHCHHUAX

yriepoga (MeTaH, 3TaH, J3TWIEH, aUeTWICH, 3TaHOJ, DIHMLEPUH, YKCyCHas

6> kucnora). [loHsTHEe O OHMOJIOTMYECKM BaKHBIX BEIISCTBAX: KHpaX, OEKax,
YIJIEBOJIAX — M UIX POJTU B )KM3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o (hopMyiaM XUMHUYECKUX COeTUHEHUN
7.2 Macchl (MaccoBOM) JI0JIU PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYIECKIM YPaBHCHHUSIM
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