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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOM
o0pa3zoBaTeIbHOM IPOrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha OCHOBE (eaepaibHONM paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENojaBaHusl y4eOHOro
npeamera «XuMHs» B 00pa3oBarenbHbIX —opraHusauusx Poccuiickoi
denepaunu.

[Iporpamma mo xumMum 1aéT MPEACTABICHHE O LEAX, OOIel CcTpaTeruu
oOy4eHUsl, BOCIHUTAHUS W Pa3BUTUS OOYUYAIOIIUXCS CPEJACTBAMH Y4eOHOTO
npelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHue,
nperycMaTpUBaeT pacipe/ielieHne €ro Mo KjiaccaM M CTPYKTYpUPOBAaHHE I10
paszzieinaM M TeMaM MPOTpaMMbl MO XUMHUH, OMPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKH Yy4eOHOTO TMpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcsi, ONpeaeisieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yjibTaTaM OOy4YeHUss XMMHUHM Ha YpOBHE el u3ydeHHUs MpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENIBHOCTH OOYYaroIIerocs: 1o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIY>KUT OCHOBOW [JIsi (hOPMHPOBAHUS MHPOBO33PEHUS
o0y4aromierocsi, €ero NpeCTaBICHUl 0 MaTEpPUATLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTParoT GOPMHUPYEMBIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUU U 00 SBOIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TT0OATBHBIX
mpo0JIeM YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
dbopMupoBaHUS KyJIBTYphl JUYHOCTH, €€ oOmed u (QYHKIIMOHAIBHON
IPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOy4JarommXCcs, HABBIKOB HMX CaMOCTOSITENIbHOW y4eOHOW JesSTEITBHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MMOBCEJIHEBHOM KU3HH, TaK U B MPOHECCHOHAIBHOU JIESITEIIbHOCTH;



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

crocoOCTBYeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TMPUPOJAE, K UEJIOBEKY, BHOCUT CBOM BKJIajJ B
HKOJIOTMYECKOE 00pa3oBaHUE O0yUaIOIIUXCA.

JlaHHbIe HarpaBiieHUs] B 00y4EeHUHU XUMUKU O0ECTIeUUBAIOTCS CeIu(UKO
coJiepKaHMsl yuyeOHOTrO TIpeaMeTa, KOTOPBIM SBJSETCA  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpaK€HHEM 0a30BOM HAyKW XMMHH Ha ONpeeIEHHOM dTare
e€ pa3BUTHSL.

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

Crpykrypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 nojaxojAa K €€ uzyuenuto. CoaepkaHue CKIaJbIBACTCSI U3 CUCTEMBbI
NOHATUM O XHUMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbI IO
OPUHIUITY TOCJIENI0BATEIBHOTO PA3BUTHUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TMpPEACTABICHUN 00 JIEKTPOIUTHUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUMPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DAaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBIMOJHAS (QYHKIUHM OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUU CIHOCOOCTBYET (DOPMHUPOBAHHIO
MPEJICTABIEHNAS] O XHMHUYECKOM COCTABISAIONIEH HAay4YHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN NPUPOIbl, IECHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAHUIO
Y METOJ/IaM MO3HaHUA B Hayke. M3yueHne XUMUU NPOUCXOAUT C MPUBJICYEHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKaroMUid MUp»,
«buonorus. 5—7 kmacce» u «duznka. 7 Kiuacey.



[Ipy wu3yyeHUHM XUMHUU NPOUCXOAUT (POpMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAaykKM Kak  oOOJacTd  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa M KaK OJHOrO0 U3 KOMIIOHEHTOB
MUPOBON KYJIBTYphl. 3ajlaya y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHMUYECKHUX 3HAHUM — BaXKHEUIMX (PAKTOB, MOHATHUM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO
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-TO3HABATEIbHOU W
y4eOHO-UCCIEIOBATEILCKON IESITEILHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOTo
oOpallieHust ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy wu3ydeHnn XWMUU Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
BaKHOE 3HAYCHHUE IPUOOpETN TaKKe IIeNH, KaK:

— (opMUpOBaHUE WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYTHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HAmNpaBJICHHOCTh OOYYECHHS Ha CHCTEMAaTHYECKOE MPUOOIIEHUE
0o0ydJaromuxcs K CaMOCTOSITEIbHON TO03HABATEIILHON JCATEILHOCTH, HAYYHBIM
MeToAaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  obecnedyeHue YCJIOBU, CIIOCOOCTBYIOIIHNX IPUOOPETCHUIO
oOydJarolmMUMHCSl  OMBITa  PA3HOOOPA3HOW  JEATENbHOCTH, TIO3HAHMUS W
CaMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMM), MMEIOIIUX
YHUBEPCAJIbHOE 3HAUYCHHE ISl PA3JIMUHBIX BUIOB JIESITEILHOCTH;

— (¢opmupoBaHue o0OImEeH (GYHKIIMOHATLHOW W €CTeCTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM YHCJIE YyMEHUW OOBSACHATH W OIICHUBATh SIBICHUS
OKPYKAKIIEr0 MHUPA, UCIOJb3Ysl 3HAHUS U ONBIT, ITOJIYYEHHbIE MPU U3YUCHUH
XUMHH, TPUMEHSATh MX TPU PEUICHUU MpoOJieM B TOBCEIHEBHOW JKU3HU U
TPYZOBOU JAEATEIbHOCTH;

— (GopmupoBaHue y OOyYalOIIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHMSI UEHHOCTH XWMHMYECKHUX 3HAHUW [JIs1 BBIPAOOTKU SKOJOTMYECKU
1e71eco000pa3HOTO TMOBEACHUS B OBITY W TPYAOBOW JAESTEIBHOCTH B IENSIX
COXPAaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Tipoduisi W  HANpPaBICHHOCTH
JaJbHEUIIEro o0y4eHHUs.



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

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOaxX MO3HAHUSA B XMUMHUHU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHUTENbHAs aTOMHAas Macca.
OtHOcUTENBHAS MOJICKYJIsIpHAsi Macca. MaccoBasi 40JIsl XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MounsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHYECKUX COSTUHEHUH.

®u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuuss u eé
NPU3HAKK. 3aKOH COXPAHEHHWS MacChl BELIECTB. XHWMHUYECKHE YpPaBHEHUSI.
Knaccuduxkanus XuMudeckux peakiuil (CoeIMHeH s, pa3IoKeHUs, 3aMeIIeHHS,
oOMmeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0M, MpaBuiaMu paboThl B 1abopaTopuun
U npuéMmamu oOpalieHus ¢ JabopaTOpHBIM OOOpYAOBaHHEM, H3yYECHUE U
omucanue (HU3UYECKUX CBOWUCTB 0Opa3lloB HEOPraHMYECKUX BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKa, TassHHUE JIb/Ia, pAaCTUpPaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAIUsl BOJIbl) U XUMHUYECKUX (FOpPEHUE CBEYH,
MPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
ABJICHUHN, HAOJMIOJEHUWE U ONMCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue rugapokcuna meau (1) mpu HarpeBanum, B3aMMoJeHCTBUE
xene3a ¢ pactBopoM conu meau (1), uzyuenue cnoco0oB pa3fieNieHUsI CMECEH: ¢
MOMOIIBI0  MarHuTa,  (GUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMarorpadus, MOpPOBEICHUE OUYHUCTKM IIOBAPEHHOW COJM, HAOIIOJIEHUE U
ONMCAaHUE PE3YyIbTaTOB MNPOBEACHUS OMNbITA, WLIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHeilme npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmech razoB. CoctaB Bo3ayxa. KHucinopoa — 3j1€MeHT U pOCTOe
BellecTBo. HaxokaeHue kuciopojna B Mpupoje, Gpuznueckue U XUMHUYECKUE
cBoicTtBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucinopoga. CrocoOb
MOJIyYEHHUs KHUCIOpoJa B Jlabopatopuud U MpoMbIUieHHOCTH. Kpyrosopot
KHcyiopoaa B pupojie. O30H — aioTponHas MoAu(pUKAIUs KUCIOPOoa.

TemnoBoit 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
npupojsie, ¢GU3MYECKUEe U XHWMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosryyeHust. Kuciaortsl u conu.

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

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

Knaccuduxanus sHeoprannueckux coenuneHuit. Oxcuanl. Kiaccudukamus
OKCHJIOB: cojieoOpa3yroniue (OCHOBHBIC, KHUCJIOTHBIC, aM(pOTEpHbIC) U
HeconeoOpasyromue. Homenknarypa oxcujaoB. DPuznueckrue U XUMUYECKUE
CBOMCTBa OKCUIOB. [losyuyeHue OKCHI0B.

OcnoBanusi. Knaccudukaiuss OCHOBaHHWIA: HIENOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHOBaHMN. PU3NUECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [losryueHrne OCHOBaHUI.

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

Comu. Homenknatypa coseil. ®Pu3nMyeckue M XHMHYECKHE CBOWCTBA
conent. [lonydyenue comnen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUU.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COACPKAHUS KHCIOpOAa B  BO3IYXE,
MoJlyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOPOA,
HAOJFOZICHUE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUSI M TIpeKpauieHus TopeHust (Mokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJIOB M OINKMCAaHWE WX CBOWMCTB, IOJy4Ye€HHE, COOMpaHuUe,
pacrio3HaBaHWE M HW3y4Y€HHE CBOMCTB BOJIOpojJia (TOpeHHE), B3aUMOJICUCTBUE



Bojiopoja ¢ okcuaoM meau (I1) (Bo3MOKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOMIoIeHHe O00pa3lOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTEW pPAaCTBOPEHHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBHE BOJBI C METa/NIaMH (HATPUEM U KaJbIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpackM WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YEHUE
B3aumoeicTBus okcuaa menu (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCIOT C
METaJUIaMU, PEAKLNI HeNTpanu3aluu, MoIy4eHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajlla JpPyrMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7au Mo TeMe «BaxHeHlline Kiacchl HEOPraHUYECKUX
COECIMHEHUI).

IHepuoagnuecknint 3axkoH u Ilepuoamueckasi cucremMa XHUMHYECKHX
ieMenToB J[. . MenneneeBa. CtpoeHne aTtoMmoB. XUMHYECKasi CBA3b.
OKHuCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[TepBble MOMBITKH KJIacCU(PUKAIIUA XUMHUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOOHBIX 3JEMEHTOB (ILIEJIOYHBIE W HIEIOYHO3EMENbHBIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHUIBI.

[lepuoanueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
. WN. MenneneeBa. KopoTkomepuoaHas © JIMHHONEpUOgHAS (HOPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. WM. Menneneena.
[Tepuonpr u rpynnbel. DU3HMYECKHM CMBICT MNOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX siep. M30TOombl. DIEKTPOHBI.
CtpoeHne AIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMUYECKUX AJIEMEHTOB
Ilepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTrepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSl paJyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB I10 TPyNIIaM U IEPUOLAM.

3nauenue llepuonnueckoro 3akoHa u llepuonnueckodl  cUCTEMBI
XUMHYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAyku U npaktuku. . 1. Mennenees —
YUYEHBIN U TPAXKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMNOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHas CBS3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMU.
[Ipoueccrl OKUCIEHUS 1 BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAUIOB U HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHIA IIMHKA C PAacCTBOpPAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIIHI
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHUS ).

Mesxcnpeomemmnuie ceasu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCMOJb30BaHUE KakK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHSATUM, SBJISIOIIMXCA CHUCTEMHBIMU IS OTJCIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TMIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHsi, 3aKOH, aHaiW3, CHHTE3, KiaccuduKaius, MePUOIUIHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISITUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMbI, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUWU 3apsii, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BEIIeCTBa, Ta3, (PU3HUYECKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COTHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpanbl, TOPHBIC TOPOJIHI,
MOJIE3HBIE UCKOMaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKasl peaKUusi

[Tepuonuueckuit 3axoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX ODJIEMEHTOB TEPBBIX TPEX IMEPUOJOB, KaIMs, KaJbLHUi U HX
COCIMHCHUH B COOTBETCTBHUM C IIOJIO)KEHUEM 3JE€MEHTOB B llepuommueckon
CHCTEME U CTPOCHUEM KX aTOMOB.

Ctpoenue BeliecTBa: BUAbI XUMHUYECKOU CBSI3U. THUIBI KPUCTAIITUUECKUX
pELIETOK, 3aBUCUMOCTh CBOKMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKU
U BUJa XUMHYECKOU CBSA3H.

Knaccudukanuss v HOMEHKIATypa  HEOPraHMYECKHMX  BEIIECTB.
XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCJUHEHN I, TCHETUYECKAs CBSI3b HEOPraHMYECKHUX BEIIECTB.

Knaccudukainus XuMHUECKMX pEaKIUid MO Pa3IUYHbIM IpU3HaAKaM (10
YUCJTy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3P (DEKTy,
M0 HW3MEHCHUIO CTEIEHEH OKHUCICHUS XMMHYECKHX JJEMEHTOB, IIO
o0paTUMOCTH, IO YYaCTHIO Karajau3aTopa). OK30- M SHIOTEPMHUYECKHE
peaKiuu, TEPMOXUMHUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX  XUMHYECKHX peakuusx. [IoHsSTHE O TOMOT€HHBIX W
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUUYECKOW PEAKUUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI € UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BIEKTPOJMTUYECKON  JAUCCOLMAIMH. DNIEKTPOJNIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MexXaHW3M JHCCOLMAIMU BEUIECTB C
pPa3IMYHBIMU BUJAMHU XUMHYECKOUW cBsi3u. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI€HHbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBAaHUW U COJICH B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIe peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuil IKcnepumenm:

03HAKOMJIEHHE C MOJESIMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB MU HEMETaUIOB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuud  OT  BO3JEWUCTBHMS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBAHHE
ANEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMHU KHUCIOT,
miesoyel u coiei (BO3MOKHO MCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OMBITOB, WUTIOCTPUPYIOMINX NPU3HAKU MPOTEKaHUSI PEAKLINI MOHHOrO OOMEHa
(oO6pazoBanue ocajka, BbIJCICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIHI
(ropenue, peakuuu pasyoKeHus, COEAUHEHNS ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C NOMOULIBIO KAayECTBEHHBIX pPEAKIUMNd Ha HOHBI,
pELICHUE SKCIEPUMEHTAIbHBIX 3a1a4.

HemeTanibl 4 MX cOeAMHEHUS

OO6mass xapakTepucThKa TramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3nuecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XUMHYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETa/laMH, HiejdodyaMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, npuMeHeHue. Jlelctrue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHenmume XJIOpUIbl U UX
HaXOXJCHHUE B IIPUPOJIE.



O6mast  xapakrepuctuka 3i1eMeHTOB  VIA-rpynmbel.  OcobGeHHocTH
CTPOEHUSI aTOMOB, XapaKTepHble cTeneH! okucieHus. CTpoeHue u pusndyeckue
CBOMCTBA MPOCTBIX BEHIECTB — KHUCJIOPOJA M  Cepbl. AJUIOTPOIHBIE
MOAU(PUKALMY KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOAOPO/I,
cTpoeHue, (¢u3MUecKue U XUMHYeckue cBoicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUAoB. CepHas KuclOoTa, (U3HMUYECKUE U
XUMUYECKHEe CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckre). XUMUUYECKUE PEaKINH, JeKalllue B OCHOBE MPOMBIIILIEHHOTO
crnocoba moxydeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEepHOM KHCIIOTHI, KAUeCTBEHHAsI peakiusi Ha cyibdaT-uoH. Haxoxnenue cepsl
U €€ COeIMHEHUN B npupoaec. XUMHUUECKOE 3arps3HEHUE OKPYKAIOILIEH Cpelbl
COCIMHEHUSMH Cepbl (KUCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIIECHUS.

O6mmas xapaktepucTuka 31eMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEIIEHH OKHUCIEHUS. A30T, paclpoCTpaHEHUE B
npupoje, pusnueckrue U XuMuueckne cBoictra. KpyroBopor a3ora B npupoe.
AmMuak, ero pu3nyYecKue U XMMHUYECKHE CBOMCTBA, NOJyYeHHE U PUMEHEHHE.
Conu amMMoHUS, WX (GU3MUECKHME W XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiusi Ha UOHbI aMMOHUS. A30THas KHCIJIOTa, €€ MOIy4YeHUe,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOIIME KaK TMpeicTaBUTENs Kiacca
KucnoT u crneuuduueckue). Vcmonp3oBaHre HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MUHEPAJBHBIX YyA00peHHil. XUMHUECKOe 3arpsi3HEHHE OKpY>Karolen
Cpeabl COEAMHEHUAMM a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). Docdop, amnorponusie Mogudukanun dochopa, pusndeckue u
xumudeckue cBoiictBa. Oxcupn Qochopa (V) u  dochopnas xucnora,
dbu3uUecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢pocharoB B
KayecTBE MUHEPAJIbHBIX y10OpEHUI.

OO6mrast  xapaktepuctuka d1meMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUS. YTJIEPO, aUIOTPOIHBIE
Monu(pUKalMK, pPacIpoCTpaHEHUE B MpHUpPoAe, (U3MYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupoae. OKCuabl yriiepona,
ux (U3nuecKue W XUMHUYECKHE CBOWCTBA, JCHCTBHE Ha J>KHUBBIE OPraHU3MBI,
MIOJIYYEHHE U NMPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza Ti100anbHOrO MOTCIUICHUS KIMMAaTa, MapHUKOBBIM
apdekr. VYrompHas Kuciaota U e€ coid, UX (U3NYECKHE U XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
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 KucioTta). llpupomHple HCTOYHHKH  YTIAEBOAOPOAOB  (YToOJb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MepepaboTKu (OEH3UH), UX POJb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yriaeBoJax — U WX POJIM B KM3HU 4elloBeKa. MaTepHualbHOE SIMHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUHCHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHEeHUs KpeMHHsS B mpupojae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kpemaueBoi kucinore. CHIIMKAThI, UX UCIIOJIb30BAaHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHEHIIIe CTPOUTEIIbHBIC MaTepHUaJIbl: KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kKene300eToH. [Ipobiembl 0€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKM3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHCJIOTHI, TIPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTECKAHUs, OMBITHI, OTpaXkaronue (puU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB © WX COEOUHEHUH (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C O0Opa3llaMu XJIOPHUAOB (TajJOreHUIOB),
O3HaKOMJIEHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUAMH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMaTepUasIoB), HaOMOJEeHUE Tpolecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOW KHUCIOTHI, H3y4eHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpPHOM  KHCIOTHI, IPOBEICHHUE
KaueCTBEHHON peakmuu Ha cyiabdar-uoH W HaOmoJeHUE Tpu3HaKa e&
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPHUANIOB), OOpa3laMu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONMpaHne, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB aMMMaKa, MpPOBEJCHHWE KAuYeCTBEHHBIX DPEaKIMi Ha HOH
aMmMoHUST U ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TNPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), H3YYEHUE MOJEIECH KPUCTALTUYECKUX
pem€Tok anmasa, Trpadura, ¢dynnepeHa, O3HAKOMIICHHE C IPOIECCOM
azCcopOIMM pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MPOTHBOTa3a, TOJyYeHHe, COOMpaHWe, pacro3HaBaHWE W W3YYCHUE CBOWCTB
VIIEKHUCIOTO Ta3a, MPOBEACHUE KAaYeCTBEHHBIX pEaKIuid Ha KapOoHAT W
CWIMKAT-UOHBI M W3Y4YCHHE TPU3HAKOB WX TPOTEKAHUS, O3HAKOMJICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenme HeMeTaaIbl U UX COCAUHEHUS».



MeTajjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METaILIOB. MeTtamnyeckas
CBSI3b U METAJUIMYECKAs] KPUCTAIIMUECKAs] PEIIETKA. DIEKTPOXUMHUYECKUI P
HalnpspKeHU MeTaiuioB. Pu3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl ToNydeHUsT MeTauioB. [loHSATHE O KOPPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: nosiokeHue B Ilepuoauueckoir  cucTeMe
xuMHueckux 31neMeHToB /. 1. MenneneeBa, CTpOCHUE UX ATOMOB, HAXOXKJICHUE
B mpupojge. dusznueckue W XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HATpus W Kanus. [IpuMeHeHue IeI0YHbIX
METaJIJIOB U X COSTMHCHUM.

IllemouHO3eMEIbHBIE METAIbl MarHuii M KalblMH: IIOJ0XKCHHE B
[lepuonuueckoit cucreme xumuueckux osnemeHtoB JI. WM. Mengaeneesa,
CTPOEHHE MX aTOMOB, HaxOXJeHHUE B mpupoje. Puznueckue U XUMHUYECKHUE
CBOWMCTBA MarHus W Kalbliud. BaxkhHeiine coeguHeHUs Kaiablus (OKCHI,
TUAPOKCHU, coJin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMuHui: mnosiokeHue B Ileproandeckol cuUcTeME XHUMHYECKUX
anementoB JI. M. MeHnneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJE.
dusznyeckne M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMQOTEepHBIC CBOWMCTBA
OKCHJIa ¥ TUIPOKCHIA aTIOMUHUS.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpOEHUE aTOMa, HaXOXKJAEHHE B npupoae. OPusndeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, THAPOKCUIBI U conu xene3a (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMHd METAJIOB U CIUIaBOB, UX (DU3HYECKUMHU
CBOWMCTBaMH, HW3Yy4YCHHUE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIls M HATpUs C BOJIOW (BO3MOKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IIPOIIECCA TOPEHUS JKEIE3a B KUCIOPOJE
(BO3MOKHO HCIIOJIb30BAaHUE BHUJECOMATEPHUATIOB), TMPU3HAKOB MPOTEKAHUS
KaYECTBCHHBIX PEAKIIMK HA MOHBI: MarHusl, KaJablHsl, ATIOMUHMS, [IMHKA, Kee3a
(IT) m xeneza (III), memu (II), HaOmomeHWe W OMUCAHUE TMPOLECCOB
OKpalllUBaHMS TUTAMEHHM WOHAMU HaTpus, Kalusd U Kalblus (BO3MOXKHO
WCTOJIb30BaHUE BHJICOMATEPHANIOB), HCClieoBaHUEe 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 OBCEAHEBHOM XU3HU 4YesoBeKa. be3omnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momorns npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY Kalollel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanus BemiectB, pganee — [IJIK). Ponp xumum B pemieHuu
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4yeHre 00pa3oB MaTepPHUANIOB (CTEKIIO, CIIJIaBbl METAJIIOB, MOJIUMEPHbBIE
MaTepHabl).

Mescnpeomemmuoie ceasu

Peanuzamus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTHEJIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ure ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKauusa, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIIUPOBAHHUE, U3MEPEHUE, MOJENb, SBICHUE, NapHUKOBBIN
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

®usnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
MOJYIPOBOAHUKH, AUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KpUCTAINTUYECKass pemIETKa, CIUIaBbl, (OU3UYECKUE BEIUYMHBI, EIUHUIIBI
MU3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: gporocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATILHBIC
yA00peHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTI'O OOIIETo
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUHUCKUMHU COIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
IPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMAaMH TOBEJICHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT TOTOBHOCTh  OOYy4YarONIUXCS
PYKOBOJICTBOBAThCSl CHUCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO  OTHONICHUSI K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEAWIO, MOHUMAaHUS 3HAYCHUS XHUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIe O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBOM U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX OO0
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B  KOJUJIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B
0OIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIEI0BATEILCKOM, TBOPYECKOW M JPYrUX
BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JESTEIHHOCTU
IIPU BBIMIOJTHEHUU YY€OHBIX, TO3HABATEIbHBIX 3a/1a4, BHIITOJIHEHHUH XUMHUYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aUMOINIOHMMAHUIO M  B3aUMOIIOMOIIM B  Mpolecce dToM  ydeOHOMU
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M TOCTYIKH CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJICICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI O NO3HAHUS:

MHPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE M XUMUUYECKOW PEeakiivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JIJIsl TOHUMAaHHMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, PEJCTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS34X YEJIOBEKA C
MNPUPOJTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



ITI03HABATEIbHBIE MOTHUBBI, HAIPABICHHBIE HAa IOJIy4YEHUE HOBBIX 3HAHUUI
M0 XUMHM, HEOOXOIUMBbIEe ISl OOBSCHEHHsS HAOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKOM KYIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4YEeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIbHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHWIO, NPOEKTHOW U  HCCIEI0BATENIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlI€HHOCTH U YPOBHS 00y4YeHHS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH >XW3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KU3HHU, OCO3HAHHME TOCIEACTBUN U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJICHHUS TpaBWJl  OE30MacHOCTH  IpHU
oOpallleHnH ¢ XUMUYECKUMH BEIIECTBAMH B OBITY U peajbHOMN KU3HMU;

S) Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MPOQEeccCuil U Tpyaa paziMuHOTO
poza, yBaXeHUE K TPYAYy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUW N0 XMMHUHU, OCO3HAHHBIA BHIOOD
UHAUBUAYATbHON  TPACKTOPUU MPOAOIKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XHMMHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHOoN mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MpodeCcCHOHATHHOM
cpene;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

9KOJIOTHYECKH LEJIECO00pa3HOEe OTHOUIEHWE K IMPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIECTBOBAaHMSI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpas3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3nYecKoMy U MCUXUYECKOMY 3/10POBbIO, OCO3HAHUE LIEHHOCTH COOIIOICHUS
mpaBuil OE€30MACHOTO TMOBEACHUS NIpH padoTe C BEIIECTBAMH, a TakKXKe B
CUTYaLMX, YTPOKAOUIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTyIaeMbIC TIPU W3YYCHUN XUMHH, JJIS
pelIeHusl 3aja4, CBA3aHHBIX C OKPYXKAIOWIEW MPUPOAHOM Cpeaou, s
MOBBIIIEHUS YPOBHSI 3KOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHHUS TIJ100aJIbHOTO
XapakTepa SKOJOTUYECKUX MPOoOJIeM W MyTed WX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOT0 MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM
B M03HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

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 NpeAMETOB  (POpMHUPOBATH
MpeACTaBICHUE O IEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbBIC
yueOHble JelcTBUSl (IO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble 00ecrneynBalOT (GOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYCOHOU NS TEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBUS

ba3zoBbie JiornyecKkue 1ecTBUA:

YMEHHUS HCIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUU: PACKPBHIBATh CMBICT XUMHUYECKUX MOHATUN (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKHU, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMH MOHATHUIIMH ), UCTIOJIb30BaTh
MOHSATHUS JJ11 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUYECKUX BEHIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBA3U MEXIY OOBEKTaMU
U3YYEHUsI, CTPOUTh JIOTHYECKUE PACCYXACHUS (MHIAYKTHUBHBIC, NEAYKTHUBHBIE,
10 aHAJIOTUN), AENAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B TMpollecCe IMO3HAHUS TMOHATUS (MpeaIMETHbIE WU
METanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMUH, NpeoOpa3oBbIBaTh MIUPOKO NPUMEHAEMbIE B XHMHUHU MOJICJIbHbBIC
NPE/ICTABIICHUSI — XUMUYECKU 3HaK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U YpaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aga4, C y4€TOM OTUX  MOJEIBHBIX TMPEACTAaBICHUM  BBIABISATH H
XapaKTEepU30BaTh  CYUIECTBEHHBbIE NPHU3HAKK H3Yy4Ya€MbIX OOBEKTOB  —
XUMUYECKUX BEIIECTB M  XUMHUYECKUX PEaKIUi, BBISBIATH  0OIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3y4aeMbIX IIpolieccax U sIBICHUSX.

ba3oBble ucciaenoBaTebCKue AeCTBUSA:

YMEHUE HCTOJIb30BaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (DOPMUPOBAHUSA THUIMOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

MpPUOOPETEHNE OMbITa O TUIAHUPOBAHHUIO, OPTAaHU3AIMU M TMPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOJaTh 3a XOJOM MpoIiecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3YIbTaT, (HOPMYIUPOBATH 000OIICHUS



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

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAILIUIO
pa3IUYHBIX BUAOB M (OPM MPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYUYHO-TIOMYJIApHAs JUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTUYECKU OILIEHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POpMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIe METObI U 3aMPOChI MPU TTOUCKE U 0TOOpE
uH(OpMaIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OMbITA
B 00JIACTH UCIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aAKTHBHOTI'O WCIIOJB30BaHUS PA3JIMUHBIX TMOHUCKOBBIX
CHUCTEM, CaMOCTOATEIIbHO BBIOMpATh ONTUMAIBHYIO (OPMY MpECTaBICHUS
uH(OpMalMK ¥ WLITIOCTPUPOBATH PEIIacMble 3aJa4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamMH, IpyrumMu ¢hopmamMu rpaduku U UX KOMOUHAIIUSIMU;

yMEHHE HCIO0JIb30BaTh M AaHAIM3UPOBaTh B IIpoliecce Y4yeOHOW u
UCCJIEN0BATENBCKON JEATEIbHOCTU UH(OpMAIIIIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIbCKOIO XO35MCTBA M TPAHCIOpPTa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHs 3a/aBaTh BOIPOCHl (B XOJe nauanora W (WId) IUCKYCCHU) IO
CYIIECTBY 0OCyXJaemMoil TeMmbl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[03HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JenaTh MPE3CHTALMIO
pEe3yJIbTAaTOB BBHIMIOJIHEHUS XHUMHUYECKOTO 3KCIEepUMEHTa (1abopaTOpHOro
OTIBITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  NIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSMHU, «MO3TOBBIE  IITYPMBI»,
KOOpAMHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCcTBa BHITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEILHO OMPEAENISTh e NEATeIbHOCTH, MIAHUPOBATD,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO



JesTENbHOCTD, BBIOMpPaTh Haubosee 3pPEeKTUBHBIE CLIOCOOBI pEeICHUSI YUEOHBIX
U TO3HABATEJBbHBIX 3aJa4, CaMOCTOSITEIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
NPEIJIOKEHHBIA QJITOPUTM JEUCTBUU I[PU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYEeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE IMOJYYEHHOI'O PE3yJIbTaTa 3asiBICHHON LEIU, YMEHUE
UCIIONb30BaTh W AHAJIM3UPOBATh KOHTEKCThI, NpPENJIaraéMbleé B YCJIOBUU
3aJJaHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB MO OCBOCHHUIO OO0A3aTEIBHOIO

collepKaHMsl, YCTaHOBJIEHHOTO JaHHOW ¢enepaibHON paboyeil mporpammoi,
BBIJIEIISIIOT: OCBOCHHBIE O0YYAIOUMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBui, crnenuduyeckue IS TpeAMETHOM obsacth «XUMUA», BUBI
NEATEIbHOCTH 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.
K konmy oOydenust B 8 kJjacce npeamMeTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHUYECKUM BJIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOHASI U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs
U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAS
Macca, MaccoBas J0Js XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIIPHBI ~ 00BEM, OKCHJI,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIICHb OKUCIICHUS, XUMHYECKAsT pEeaKiusl,
KJIaccuUKaIMs Peakuii: peakliud COSAMHEHUS, PEaKIIUU PA3I0KEHUS,
peakiuu 3aMelIeHHs, Peakiuu OOMEHa, JK30- U SHIOTEPMUUYECKUE
peakIuu, TerioBoi d(hPeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIOM
aToma, aToOMHasi opOuTadb, paauyc aroma, XHUMHYECKas CBS3b,
NOJISIPHAsE W HENOJIIpHAs KOBAJEHTHAsl CBSA3b, MOHHAsl CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (MPOLEHTHAas
KOHLICHTpAILIKsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
MIPUMEHSATH ITU MTOHATUS IPHU ONIMCAHUU BEIIECTB U UX MPEBPAILLICHUN;

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

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApPHBIX
COCMHEHUAX, CTENEHb OKHUCIECHHUS JJIEMEHTOB B  OWHApHBIX
COCAMHEHNAX, NMPHUHAIICKHOCTh BEIIECTB K ONPEIEIEHHOMY KIaccy



coeMHEeHUN Mo ¢dopmysiaMm, BUJ XUMHUUYECKON CBSI3M (KOBaJICHTHasi U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cwmbich llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JIEMEHTOB OT UX mojioxkeHus B [lepuoauueckoit cucreme,
3aKOHOB COXpaHEHMsI MAcChl BEIIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIDHOTO yU€HHUsI, 3aK0OHa ABOTAIpO;

OMHCHIBATh M XapakTepuzoBaTh TabiuuHyro (opmy [lepuomnyeckoit
CHUCTEMbl XHMHYECKHUX DOJEMEHTOB: pa3iMyaTh TMOHSATHUS «TJIaBHAS
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIKME TIEPUOAbI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepmonnueckass cucteMa XUMHYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIee Yucio
AJICKTPOHOB U PACIPEICIICHUE UX 10 AJIEKTPOHHBIM CJIOSIM);
KIacCU(PUIIUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIECTBA, XUMUYECKHUE PEaKINu (II0 YUCTY U COCTaBYy YYaCTBYIOIIUX B
pEakIiy BEIIECTB, M0 TeIIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAaHWE  IpUMepaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
NPOrHO3UPOBATH CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KayeCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX
IPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTISITH OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO »dJeMeHTa Mo Qopmyre
COEIMHEHHUs, MAacCOBYIO [OJII0 BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
pacd€Thl IO YPaBHEHUIO XUMUYECKON PEaKIINU;

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIBHON NEATETbHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3AIHIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — A
U3YUYEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHble  METOAbl  NO3HAaHMS —  HAONIOJEHHE, HU3MEPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEaIbHBIN U MBICIICHHBIN );

ClemoBaTh TpaBWIaM  TIOJB30BAHHUS  XMMHUYECKOW TOCYIOH U
nabopaTopHbIM OO0OpPYAOBaHHEM, a TakXKe MpaBuiIaM oOpareHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBIITOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMpaHUIO



K

razoo0pa3HbIX BEHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACIHEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE IKCIICPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB WIEJOYEH M  KHUCIOT C IOMOIIbIO
UHIUKATOPOB (Jlakmyc, peHondTanenH, METUIOPAHXK U pyTHe).

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, MOJIEKyJa, WOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCT, CTEIEHb
OKUCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
addektT peakuuu, MOIb, MOJSPHBI 00BEM, pPacTBOp, DIEKTPOIUTHI,
HEAJIEKTPOJIMTHI, DJICKTPOIUTHUYECKAsT TUCCOLUAIINS, PEAKIIUU UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIC PEAKIIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCJIEHME W  BOCCTAaHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBs3b (KOBaJEHTHAas,
WOHHAs, MeETa/NInYecKas), KpHCTAJUIMYecKass pemeTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKON peaklHH, MPeaeIbHO
nonyctuMast konuentpanusa [/IK BemecTsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATUA U
OPUMEHATH 3TH MOHITHUS MPY ONIMCAHUM BELIECTB U UX NIPEBPALICHUN;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY IS COCTaBlIeHUS (opmyn
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XHUMHUYECKHX
3JIEMEHTOB B COEJAMHEHUSAX PA3JIUYHOrO COCTaBa, NPHUHAMJIECKHOCTD
BEIIECTB K OINPEACIEHHOMY KIJIacCy COEAMHEHUH Mo (opMyiiaM, BUT
XUMUYECKOW CBA3UM (KOBAJEHTHAs, MOHHAs, METa/lInuecKas) B
HEOPTaHWYECKUX COCAMHEHUSX, 3apsii MOHA TI0 XUMHUYECKo (opmyre,
XapakTep cpeAbl B BOAHBIX PAacTBOpPAX HEOPraHUYECKUX COEAUHEHUM,
THUIl KPUCTALUTMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci Ilepuoguueckoro 3akona J[. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepU30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMbI XUMHUECKHX dJIEMEHTOB:
paznuyaTh MOHATUS «riaBHas moiarpynna (A-rpynmna)» U «moOodHas
noarpynmna (b-rpynna)», Manele U OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaUYCHMUS, KOTOpPHIE HMEIOTCS B IIEPUOJMYECKONM Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX



AJIEMEHTOB (CocTaB M 3apsj sapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpefielieHue UX 1O DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH B
npejaesiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHE
BEIECTBA, XMMUYECKHUE PEaKIMu (IO YUCTY U COCTaBy y4acTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIJIOBOMY 3((EeKTy, 0 U3MEHEHUIO CTETeHEN
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHUE U CHEU(PUIESCKUE XUMHUECKUE
CBOMCTBAa TMPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YpPaBHEHUSI DJIEKTPOIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
mieioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHUSI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peakIui,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHME T'€HETUUYECKOUN CBS3U MEXKy BEIIECTBAMU Pa3IMUHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOXKHOCTU TMPOTEKAHUSI XMMHUYECKHX MPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYISPHYI0 M MOJSPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, MPOBOIUTH
pPacy€Thl O YPaBHEHHUIO XUMUUYECKON peaklny;

coOmoaTh  MpaBWia  TOJB30BAHUS  XMMHUUYECKOW TOCYIO0M U
nabopaTopHbIM OO0OpYZOBaHUEM, a TaKXKe IMpaBwiIa OOpalieHHus C
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSIMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOIYYCHUI0O U COOHMpPaHUIO
ra3o00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

MPOBOJIUTh  PEAKIIMH, TMOJITBEP)KIAIOIINE KAueCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pPAaclO3HaBaTh OMNBITHBIM NYTEM  XJIOPHU-,
Opomun-, womua-, KapObonat-, ¢Qocdar-, cummkar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHSI U MOHBI MU3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIECTB;



e TMPHUMEHATH OCHOBHBIC OTEPAIMA MBICITUTEILHON JCSITCIBHOCTH —
aHaTu3 M CHUHTE3, CpaBHEHHE, 000O0IIeHne, CHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJISI U3y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, ECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUS — HAOJIOJeHNEe, U3MEpPEHNE, MOJICTUPOBAHNE, YKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmmmuecTBo yacos
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (L (POBbHIE)
KoHTpoJbHBbIE IIpakTH4eckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumusi — BaXkHast 00J1acTh

1 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK

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

YyernoBeKa

12 BemiecTBa 1 XuMu4deckue 15 | bu6moreka [IOK

' peaKuuu 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 okcumax https://m.edsoo.ru/7f41837¢
5 Boaopoa. [Tonsitue o g 1 bubnuoreka [JOK

' KUCIIOTaX U COJIAX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 1 | 1 bubnunoreka [JOK

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

Hroro no paszneny 30




Paznen 3. Illepuoanyeckuii 3akon u llepuoaguveckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckasi cBsi3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX emeHToB /. U. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XuMUYecKas CBS3b.

3.2 OKHCIUTENTHHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIE PEAKIINHU
bu6moreka [IOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorera [IOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 63
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uupposbie
Ne i/ P Konrtpoiasbnbie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpenue u yriuyoieHue 3HaHUH 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. g | | bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
71 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHTOB VIA-rpynmnsl. Cepa u eé 6 Bubmrorexa LIOK
' PYIIBL. P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.3 :meﬁeHToE VA Ir) mbl. A30T, hocdop u 7 1 bubmmorexa [TOK
' PYHIIBL. ’ 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
Pa3znea 3. MeTaJuIbl M MX COeIUHEHUA
. bubnuorexa [JOK
3.1 Obuue CBOHCTBA METAIIOR 4 hitps://m.edsoo.ru/7f41a636
bubmmoreka [{OK
2 B 7 16
3 AKHENUIINE METAJUIIBI U UX COEINHEHNS hitps://m.odsoo.rw/7f41a636
Hroro no pazneny 20
Paznea 4. Xumus v oKpy:Kaomasi cpeaa
4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmmorexa TOK
' ettt P i hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW TPOT'PAMMBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111er0o
oOpa3zoBaHus

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX TIOHSATHN: aToOM,
MOJIEKyJIa, XUMHUYECKHH DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOTHOPOIHAs), BAJIEHTHOCTH,
OTHOCHTENIbHAs aTOMHasi M MOJEKYJISpHas Macca, KOJUYECTBO
BEIIIECTBAa, MOJIb, MOJISIPHAs Macca, MaccoBasi J0Js XHUMHYECKOTO
3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM, XUMHUYECKasT peaKIus,
Kinaccuukanus —peakiui: peakiuu COCAMHCHMs, pPEaKIUuu
pa3NioKEHUs, PEaKIMM 3aMEIICHHS, PEakluu OOMEHa, 9K30- H
SHJOTEPMHUUYCCKHE PEAKIMH, TeIIOBOUM d((PEeKT peakiuu, pacTBop,

MaccoBas J10Jig BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsI) B pacTBOPE

1.2

HUIITIOCTPHUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHWYCCKUX MTOHATHMN 1
IIPUMEHATE OTHU MOHATHUA IpPH OINHCAHHMU BCIICCTB W HX

MpEeBpaIleHU A

1.3

HCIIOJIb30BAaTh XUMHNYCCKYIO CUMBOJIUKY JIA COCTABJICHUA q)OpMyJ'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpaHCHHA MaACChbl BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISAPHOI'O YYCHUS, 3aKOHa

ABoraapo

1.5

OonpeAciiATb BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI:>IX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUEC pPCAKIUU (HO qUCI1y U COCTaBy




Y4YaCTBYIOIIMX B PEaKIMH BEUIECTB, 10 TEIIIOBOMY 3(hdeKTy)

1.7

BBIUYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MaccChbl

BCIICCTB

1.8

BBIYUCIIATH MAaCCOBYIO JIOJIF0O XUMHUYECKOTO 3JIEMEHTa 1o (opmyIie

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHICCTBA B PaCTBOPE

1.10

IPHUMCHSATDH C€CTCCTBCHHOHAYYHBIC MCETO/bI IIO3HaHUA —
Ha6J'IIOI[€HI/IC, HU3MEPCHUC, MOACIINPOBAHUC, OKCIICPUMCHT

(peanbHBIN U MBICIICHHBIN)

I[Io Teme: «BaxHeWmne MpPEACTABUTEIN HEOPraHUYECKUX

BECIICCTB»

2.1

PaCKprIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKHUX TTIOHSTHH: OKCHI,

KHCjI0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPEENIATh MPUHAAJICKHOCTh BEIIECTB K ONpPEAEIEHHOMY Kiaccy

coenuHeHu no popmyaam

2.3

KJIaCCU(UIIMPOBATH HEOPTaHUYECKUE BEIIECTBA

24

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB  pa3IMYHBIX  KJIACCOB,  TOATBEPXKAAs  OIMHCAHUE
MpUMEpaMH  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKHI/Iﬁ

2.5

IIPOIrHO3UPOBATH CBOIicTBa BC€IIECTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXKHOCTU IIPOTECKAHUA XUMHUYCCKUX

IPEBpAICHUI B pa3JIMYHBIX YCIOBHIX

2.6

ClIeJOBaTh IIpaBWJIaM IIOJb30BAaHUS XUMHYECKOW IOCYIOM U
1a0opaTOpHBIM 00OPYJOBaHUEM, a TAKXKE MpaBUiIaM OOpalleHus ¢
BEUIECTBAMHU B COOTBETCTBUM C MHCTPYKLHAMM I10 BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO HOJIYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEeHIECTB (BOJOPOJia U KUCIOPOAA), IPUTOTOBIICHUIO
pacTBOPOB C ONPENEIEHHON MacCOBOM J0JIed pacTBOPEHHOIO
BEIIECTBA, IUNIAHUPOBATH U MIPOBOJUTH XUMUUECKUE SKCIIEPUMEHTEI
10 PAClO3HABAHUIO PACTBOPOB ILIEIOYEW U KUCIOT € MOMOILIBIO

UH/IMKAaTOpOB (JIakMyc, peHoI(PTaIenH, METUIOPAHXK U APYTHe)

2.7

IpOBOAUTDH paC‘{éTBI IO YpaBHCHUIO XUMHYECKOM pcaknuu




IIo Teme: «Ilepmomuueckuit 3axkoH u Ilepumoamueckas cucrema
xumudeckux sneMmentoB JI. . MenneneeBa. CtpoeHue aTroMoB.
XuMudeckas CBSI3b. OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE

peaKIum»

3.1

PaCKpBIBATb CMBICII OCHOBHBIX XUMHWYCCKHUX TTIOHSITHH: AApPO aToMa,
ANIEKTPOHHBIA CJIOM aToma, aTOMHas OpOuTanb, paguyc aToma,
XUMHUYCCKas CBA3b, IOJAPHASA W HEIIOJIAPHAA KOBAJICHTHAs CBA3b,
JJIEKTPOOTPULIATEIILHOCTh, MOHHAs CBsI3b, MOH, KaTUOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2

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

3.3

OTIUCHIBATh " XapaKTepru30BaTh TaOJIMYHYIO bopmy
[Tepuoaudeckoil CHUCTEMBI XHUMHYECKHUX DJEMEHTOB: pa3nvaTh
MOHATUSL «TJaBHass moArpymnma (Arpymma)» W «mobouyHas

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

34

packpsiBaTh cMbica [lepunoanueckoro 3akona /.M. Menneneesa:
JNEMOHCTPUPOBATh IMOHUMAHUE MEPHOJUYECKON 3aBUCHMOCTH
CBOMCTB XMMHYECKUX DJJIEMEHTOB OT UX TMOJOXEHUS B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh OOO3HAUYEHHUs, KOTOpPhIE HWMEIOTCS B  TaOIHIE
«Ileppognyeckass cucrema XuUMHU4YecKux anemeHtoB  J[.M.
MenpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsii sjpa, oOIee 4YHCIo

OJICKTPOHOB U pacpeACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

OonpeaciiATb  CTCIICHb  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

OIIPCACIIATh BUI XUMHYECKOM CBSI3HU (KOBaﬂeHTHaﬂ n I/IOHHaﬂ) B

HCOPraHUYCCKUX COCINHCHHAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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




IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKkuus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX IOHSATUN: PacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, IEKTPOTIUTHUECKAS TUCCOIUAIUSA,
peaKuyu MOHHOTO OOMEHa, KaTalln3aTop, XUMHYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTUMBbIe peakiuu,
OKUCITUTEILHOBOCCTAHOBUTEILHbBIC peakiuu, OKUCITUTED,
BOCCTAaHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AJJIOTPOIIHMS,
aMm(oTepHOCTh, XUMHUYECKass CBsI3b (KOBaJIEHTHAasl, HWOHHAs,
METaJUTMYECKas), KPUCTaJUIMUeCcKasi Pemérka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkuu

1.2

HUIUTIOCTPUPOBATH B3aMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUHN U
OPUMCHATL OTU TIOHATUA TIIPU ONHWCAaHWM BCHIECTB HU HX

MpeBpaIieHUun

1.3

COCTaBJIATh YPaBHEHUS AJIEKTPOJIUTUYECKON TUCCOIMALIUN KUCIIOT,
LIEJI0YEl U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIMi

HOHHOI'O 0OMeHa

1.4

pacKpeiBaTh  CYIIHOCTh  OKHCIIHTEIBHO-BOCCTaHOBHTEIHHBIX
peaKimii TOCPEACTBOM COCTABIICHUS AIIEKTPOHHOTO OajlaHca 3THX

peakuuii

1.5

IPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuu

Ilo Temam: «Hemeramnel u ux COCIUHCHUS» U «MeTamiel U1 UX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) o0O0mmMe ©  crenuduaeckue
XMUMUYECKHE CBOMCTBA TMPOCTBIX W  CIOXKHBIX  BEIIECTB,
HOJITBEPK/Iasi OMUCAHHE MPUMEPAMU MOJICKYISPHBIX U HOHHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MOATBCPKAAOIIUX
CYILICCTBOBAaHHUC IeHETUYECKOH  CBS3U MCKAY  BCUICCTBAMU

Ppa3JINYHbIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOCHHA, BO3MOXHOCTH MPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX
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CJICAOBATh IIpaBHJIaM IIOJIb30BAHUA XUMHYECKOM HOCY)IOIZ n




1a00pPaTOPHBIM 000PYAOBAHHUEM, a TAKXKE MPABUIIAM OOpaIIECHUS C
BCIICCTBAMU B COOTBCTCTBHU C MHCTPYKUUAMH 11O BBIITOJIHCHHUIO
Ha60paTOpHI)IX XUMHUYCCKHX OIIBITOB 110 IMOJYYCHUIO U CO6I/IpaHI/IIO

ra3o000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKUCIIOro ra3a)

2.5

IMPOBOAWTL PCAKOWH, HNOATBCPKAAIONINC Ka4eCTBEHHBIA COCTAaB
Pa3IMYHBIX BCHICCTB: PaCIIO3HABATL OIBITHBIM HYTGM XJIopuna-,
Opomua, woamn, KapOonar, ¢ocdar, cwmkar, cyabdar,
TUAPOKCUIAUOHBI, KATUOHBI aMMOHU, HOHBI U3YUYCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u OKpy)Karomas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux monaruit: [IJIK

BCIICCTBA, KOPPO3HA MCTAJIJIOB

3.2

HpI/IMeHﬂTB OCHOBHBIC OHepaHI/II/I MLICHHTGHBHOﬁ OCATCIIBHOCTHU —
aHaJIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIEeHHE, CHCTeMaTH3aIHIo,
BBISIBJICHUC HpI/I‘—II/IHHO—CHe,ZICTBeHHBIX CBSISGf/i — I I/ISy‘-IeHI/ISI
CBOWCTB BEIIECTB M XMMHYCCKHUX PEAKIUH; €CTECTBEHHOHAYYHbIC
METOJIbI MO3HAHUS — HAOJIOJICHUE, W3MEpPEHUE, MOJICIHPOBAHHE,

AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XUMUU B dKU3HU YEIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE

BCIICCTB

1.2

ITonsarue o METOJaX IIO3HAaHHUA B XHUMUH. Yucteie BEIICCTBA W CMCCH.

Crioco0sI pasneneHus cMmecen

1.3

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

Y4EeHHE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX HIIEMEHTOB.
3aKkOH MOCTOSHCTBa cocTaBa BemlecTB. OTHOCHTENIbHAs aTOMHas Macca.
OtHocuTenbHasi MoOJIEKyJsipHass Macca. MaccoBast 1O XHUMHYECKOIO

9JIEMCHTA B COCAMHCHNU

1.5

KonunuectBo BemectBa. Moinb. MosnsipHast Macca. B3anMocBsi3b KoJin4yecTBa,
Macchl M YHUCJA CTPYKTYPHBIX €AMHMII BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKHX COCI[I/IHGHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SBIICHUS. XUMHUUECKas peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHMsI  MacChl  BEIIECTB. XHUMHUYECKHE  YpaBHEHUS.
Knaccudukamuss XuMUYecKHMX peakuuid (COeAMHEHHUs, Ppa3NoKEHUs,

3aMelIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IIOCYIOU, C
npaBuwjiaMu paboTel B Jj1abopaTopud W mpuéMamMu  oOpamieHus ¢
nabopaTopHbIM 00OpyIOBaHMEM, H3YYeHHE U OMHCaHuEe (UBNYECKUX
CBOMCTB 00pa3lioB HEOPraHMYECKHX BEIECTB, HAOMIOJeHUE (PUINIECKUX
(naBneHue BOCKa, TassHUE JIbJA, paCTHpaHUE caxapa B CTYNKE, KHIIEHHE U
KOHJICHCAIIUSI BOJIbI) M XUMUYECKUX (TOPEHHE CBEUH, MPOKATHBAHIE METHOM

IIPpOBOJIOKH, B3aHMOJICHCTBHE Meja C KHCJ’IOTOfI) HBHCHHﬁ, Ha6J'IIO,[[CHI/Ie u




OMMCAaHHE TMPH3HAKOB TMPOTEKAHUS XUMHUYECKUX peaKkuui (paznokeHue
caxapa, B3aMOJCHUCTBHE CEPHON KUCIOTHI C XJIOPHIOM OapHsi, pazokKeHHue
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aUMOJEHCTBHUE JKEI€3a C
pactBopom coiu menu(Il), m3ydeHuwe crmocoOoB pasneneHusi cmecei (c
MOMOIBIO  MarHuTa, (UIBTPOBAaHWE, BBIIAPUBAHUE, JAUCTHIUIALUA,
xpomatorpadusi), MpoBeJICHNE OYNUCTKU MMOBAPCHHOUN COJIM, HAOIIOJCHUE U
ONHMCAaHWE PE3YJIbTAaTOB IPOBEICHUS OIBITA, HUTIOCTPUPYIOMIETO 3aKOH

COXPAHEHHUS MaCChl, CO3aHNUE MOJIEIeH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxuelimne npeacTaBuTeNId HEOPraHMYECKUX BEIIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — smeMeHT u mpoctoe
BemiecTBo. HaxoxmeHue Kuciopoia B MpupoJie, GU3NUECKUe U XUMUIECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopoaa. CrocoOb
MOJIy9eHHs KHCJIOpoJa B J1a0OpaTOpHH M MPOMBIIIIIEHHOCTH. KpyroBopot

Kucnopoza B mpupoze. O30H — aJutoTpoInHas MOAU(DUKALUS KUCIOpOa

2.2

TemoBoil 3ddexkT XuMHUYECKON peakluuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U SHIAOTEPMHUUYECKHE peakuuu. TOMIMBO: yroiap U MeTaH. 3arps3HCHHE

BO3/yXa, YCHJICHHE MapHUKOBOTO (P PEKTa, pa3pylIieHue 030HOBOTO CIIOS

2.3

Bopopon — anemenT u npocroe BemectBo. HaxoxxaeHne Boopoaa B MpUpoze,
(bu3nueckre M XMMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CHOCOOBI IOJTydEHHS.

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

2.5

duznyeckue cBoicTBa BOJbl. Bojga kak pacTBopuTenb. PacTBopbI.
Haceimienapie 1 HEHACHIIIICHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi J10Jis BelllecTBa B PacTBOpe. XUMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpOB B MpUpOJI€ U B )KU3HU YesioBeka. KpyroBopot
BOJIbl B IpUpOJE. 3arps3HEeHHE MPUPOAHBIX BojA. OXpaHa M OYHMCTKa

IpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Kmaccudukamms
OKCHJIOB: coJieoOpa3yronue (OCHOBHBIE, KHCIOTHBIE, amM(OTepHbIe) U
HecoseoOpazyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUYECKHE

CBOMCTBA OKCHOOB. HOJ'IyLICHI/Ie OKCHI0OB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMA: HIENOYM M HEPACTBOPUMBIE

OCHOBAaHUA. HOMCHKJIaTypa ocHoBaHui. DuznMueckue M XUMHUUYECKHE




cBOMCTBA OCHOBaHUM. [losryueHne ocHOBaHMM

2.8

Kucnotsl. Knaccuduxanus kucinot. Homenknarypa kucior. @usndeckue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcT MetaimmioB H.H. bekerosa.

[Tony4yenue kucnot

2.9

Conu. Homenknatypa coseit. U3nveckue 1 XMMHUYECKHUE CBOMCTBA COJICH.

[Tonydyenue coisent

2.10

I'enermueckas CBI3b MCKAY KlIaCCaMH HCOPraHUYICCKUX COGI[I/IHCHI/II\/JI

2.11

XHMMHMYECKUN DKCIEPUMEHT: KAYEeCTBEHHOE OIPEACNICHUE COJep KaHUs
KHCJIOpOJa B BO3JyXe, MOJy4YeHne, cOOMpaHne, pacrio3HaBaHue U U3ydeHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aMMOACHCTBHS BEIIECTB C KHCIOPOIOM
W YCIOBHS BO3HUKHOBCHHSI W TPEKpalieHus TropeHus (mokapa),
O3HAaKOMJICHHE ¢ 00pa3IlaMi OKCHIOB M OTIMCAaHUE WX CBOWCTB, MOJTyYCHHE,
cobupaHue, paclo3HaBaHWE M HW3YYEHHE CBOWCTB Bojopoaa (TopeHue),
B3anMo/ieiicTBre Boopoaa ¢ okcuaoM meau(Il) (Bo3mMoxkHO MCHob30BaHNE
BHJICOMATEpHajoB), HaOMOACHHE 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOpPEHMs] BEHIECTB C  Pa3iIMYHOM
PacTBOPUMOCTbBIO, MPUTOTOBJICHHE PACTBOPOB C OMNpeAENEHHOW MaccOBOM
JoJiell pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTallIaMU
(HaTpueM W KajbIieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOB),
OTpeJesieHue PAacTBOPOB KHUCIOT U WIeJIoYed € MOMONIbIO HHAUKATOPOB,
uccienoBaHue oOpa3loB HEOPraHWYECKUX BEIECTB Pa3IUYHBIX KIIACCOB,
HaOo/IeHUEe WM3MEHEHHs] OKpPacKd WHIUKATOPOB B PacTBOpax KHUCIOT H
mienouei, n3ydeHue B3aumoeiicTBus okcuaa meau(Il) ¢ pactsopom cepHoit
KHUCIIOTBI, KHUCJIOT C METaJulaMH, DPEaKIHil HeWTpaau3aluu, MOJydeHHe
HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE OJHOrO MeTallja JPYTUM U3
pacTBopa CoJu, pelIeHHe SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelne

KJIaCCbhl HCOPraHU4CCKUX COCHHHCHHﬁ))

Hepnonnqecm/lﬁ 3aKOH U HepI/IO,I[I/I‘{eCKaH CHUCTEMA XUMHUYCCKHUX 3JICMCHTOB
I[I/I MeHaeneena. CTpOeHI/Ie aToMoB. XuMu4ueckas cBsA3b. OKHCINUTEIIBHO -

BOCCTAHOBUTCJIbHBIC PCAKITUN

3.1

[lepBpie TOMBITKH KiIAacCU(PUKAUK XUMHYECKUX 3JeMeHTOB. [loHsTHE O
TPYIIAax CXOJHBIX AJIIEMEHTOB (IIIEJIOYHBIE U MIETOYHO3EMENbHBIE METaJLIbI,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3yroT amM(pOTepHBIE

OKCUIBI U TUAPOKCHUIBI




3.2

Ilepnoanueckuit 3akoH. Ilepuonnueckas cucremMa XMMHUYECKHX JJIEMEHTOB
.. MengeneeBa. KoporkomepuonHas u IIMHHONEPHOIHAS (HOpPMBI
[Tepuonnueckoit cucrembl xuMuueckux siemeHToB [[.M. MeHnneneesa.
IIepuoast u rpymnmbsl. @U3NYECKUA CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoJa v rpyiribl 3JICMCHTA
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Crpoenne aromoB. CoctaB aroMHbIX sjep. M3oTombl. DIeKTPOHBI.
CtpoeHue »5IeKTPOHHBIX O000J0YEK aTOMOB TMEpBbIX 20 XHUMHUYECKUX
anemeHTOB llepnognyeckont cucremsl .M. MenneneeBa. XapakTepucTHKa
XMMHUYECKOTO 3JIEMEHTA IO €ro IMojokeHuro B llepuommueckoit cucreme

.. Menneneena

3.4

3aKOHOMEPHOCTH HU3MEHEHHUsl pajnyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKHX CBOWCTB MO TpYNIIaM M MEPHOJaM.
3nauenne Ilepuomnueckoro 3akoHa u  llepuoanueckodl  CHUCTEMBI
XUMUYECKUX JIEMEHTOB JUIsl pa3BUTHs HAayku U npakTtuku. [[.J11. Mennenees

— Y4YEHBIN U TpaXKJaHUH

3.5

Xumuyeckasi cBsizb. KoBasneHTHas (MOJisipHAss M HEMOJIApHAs) CBS3b.

BHGKTpOOTpI/IHaTeJ'IBHOCTB XUMHYECKUX dJ1eMeHToB. MloHHas CBSI3b

3.6

CreneHb OKHCJICHHUA. OKUCINTEIIFHOBOCCTAHOBHUTEIIHLHEIC pEaKIuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHS. OKHUCIIMTEIIN ¥ BOCCTAHOBHUTEIN

3.7

XUMUYECKUN OSKCIIEPUMEHT: H3y4eHHEe OOpa3loB BEIIECTB METAUIOB H
HEMETAIJIOB, B3aUMOJEHCTBHE THAPOKCUIA IIMHKA C PACTBOPaAMHU KHUCIIOT U
IeJI0Yei, MPOBEJICHHE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  PeaKIuil (ropenue, peaxkuu

Pa3JI0KCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xuMHu4eckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepromnueckuii 3akoH. Ilepnonnueckas cucTeMa XMMUYECKHX JIEMEHTOB
JI.1. Menneneea. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KAIHs, KAJIBLHS U

UX COCIMHEHHM B COOTBETCTBHMHM C MOJOXEHHEM DJJIEMEHTOB B




[leproauueckoii CUCTEME U CTPOEHUEM MX aTOMOB

1.2

Crpoenue BeniecTBa: BUABI XUMUYECKOW CBsI3U. THUIBI KpUCTAUIMYECKUX
pElETOK, 3aBUCMMOCTb CBOWMCTB BEIIECTBA OT THUINA KPHUCTAIIMYECKON
pemETKH W BHJA XUMHUYECKO# cBs3u. Kiaccmbukamuss u HOMEHKIAaTypa
HEOPraHUYECKUX BEIIECTB (MEXIyHapoJaHas U TpUBUaIbHAas). XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K PA3JIM4YHBIM KJIACcCaM HEOPraHWYECKHUX

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

1.3

Knaccudpukanuss XuMUYECKMX peakIUil MO pa3iMyHbIM HpHU3HaKaM (110
YuCily W COCTaBy YYaCTBYHOIIMX B pPCaKMU BCHICCTB, IO TCIJIOBOMY
a¢hdexTy, M0 U3MEHEHHUIO CTETICHEH OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB, TI0
00paTUMOCTH, IO YYaCTHIO KaTaliu3aTopa). DK30- M HSHAOTEPMUYECKUE
pE€aKknu, TCPMOXUMHYCCKHUEC YPABHCHUAA. ITonsarue o CKOPOCTH XUMHYECKOH

peaknuu

1.4

[TonsiTe 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUECKUX peakuusax. [lonsrue
O TOMOTEHHBIX M TeTEepOTreHHbIX peakuusx. [loHATHE O XUMHUYECKOM
paBHOBecuHu. DakTophl, BIMAIOINIME HAa CKOPOCTh XMMHYECKOH peakuuu U

ITOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBECH A

1.5

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE — PEaKIUU, DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM  peakiuu. (COCTaBIICHHE ypPaBHEHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA C HCIOJIb30BAaHHEM METOJa

OJICKTPOHHOI'O OanaHca

1.6

Teopus ANEKTPOJUTHIECKON JIIACCOILIAAINH. DIIEKTPOJTUTHI H
HEIJIEKTPOJIUTH. KaTHOHBI, aHMOHBI. MexXaHU3M JTUCCOIMAIIMU BEIIECTB C
pa3IMYHBIMU BUIAMH XUMHYECKO# cBs3u. CTeneHp auccoruanui. CuibHbIC
1 ciabble JIEKTPOIMTHL. Peaknuu MOHHOTO oOMEeHa. YCIIOBHS MPOTEKAHUS
peakiuii HOHHOTO OOMEHa, MOJHbIE M COKpalIEHHbIE MOHHBIE ypaBHEHUS
peaknuii. CBOMCTBA KMCJIOT, OCHOBAaHUH U COJICH B CBETE MPEACTABJICHUI 00
ANEKTPOJIMTUYECKOW Juccoruanui. KadecTBEHHbIE pEaklMM Ha HOHBI.

[TonsTue o ruaponuse coyien

1.7

XHUMHUYECKUMN SKCIICPUMCHT: O3HAKOMIJICHHEC C MOICISAMH KPUCTAJUIMYCCKUX
peIJ_IéTOK HCOPTraHNYCCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJJIOB (rpa(l)I/ITa n
anMasa), CJIOKHBIX BECIICCTB (xnopw:[a HanI/Iﬂ); HCCICA0OBAaHUC 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOH pcaknun OT BO3JICHCTBUA Pa3JINIHBIX (I)aKTOpOB;

HCCIICAOBAHUC  DJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCHICCTB, IIPOLECCa




JUCCOLMALMU  KUCJIOT, LIeJ0o4e U cojiell (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OIBITOB, WIIIOCTPUPYIOUINX TMPU3HAKU
MIPOTEKAHUS peaklUUil MOHHOro oOMeHa (0Opa3oBaHUE OCAJKa, BbIICICHUE
raza, oOpa3oBaHHE BOJbI); ONBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCIIUTEILHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuuu
pa3loKEHUs, COEAMHEHMs); PACIHO3HABAHME HEOPraHMYECKUX BELIECTB C
IIOMOIIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3aaa4

Hemerannsl u nx COCIMHCHU A

2.1

OO6mrast xapakTepucThka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CTemneHu okucieHus. CrpoeHue M (usMueckue CBOICTBA
MPOCTBIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHE CBOWCTBA HA IIPHMEpe XJopa
(B3auMoeiicTBHE ¢ MeTalllaMi, HEMeTaJlJIaMH, IeJI04aMHu). XJI0POBOAOPO/I.
CoistHasg KHCJIOTA, XHUMHYCCKHUC CBOfICTBa, MMOJIY4YCHHUE, TIPUMCHCHUC.
JelicTBue xjopa W XJIOPOBOJOPOJia HAa OPraHM3M uYeJoBeKa. BakHeumue

XJIOPHUABI 1 KX HAXOXICHUE B ITPUPOJIC
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OO6mras xapaktepucTuka 3ieMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (QU3NUECKHe
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOPOJA M CEpbl. AJUIOTPOIHBIE
MOAU(HUKAIIMK KUCIOpOJa M cepbl. XHWMUYECKHE CBOWMCTBA CEpHI.
CepoBosiopoa, crpoenue, GU3NYECKUE M XUMHUYECKHE CBOMCTBA. OKCHIIBI
cepbl Kak NpPEICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHasi KHUCIOTa,
¢busznueckue U XUMHYECKHEe CBOHCTBa (0OlIMe Kak MpeAcTaBUTENs Kiacca
KUCIOT U crneruduueckue). XUMHUYECKUE PEeaklUH, JiekKallue B OCHOBE
MIPOMBIIIIJIEHHOTO Ccroco0a TMOJMydyeHus: CepHOU KuchnoThl. [lpumenenue.
Conu cepHOM KHCJIOTBHI, KauyeCTBEHHas peakius Ha cCylb(ar-uoH.
Haxoxpaenue cepsl U e€ coennHeHuil B mpupoae. XUMHUUYECKOE 3arpsi3HEHUE
OKpYKaIoIel cpelibl COeTUHEHUSIMU Cepbl (KHUCIOTHBIE H0XK/IU, 3arpsa3HEHHE

BO3/lyXa U BOJJOEMOB), CIIOCOOBI €r0 MPEJOTBPALCHHUS

2.3

OOmiast xapakrepucTuka 51eMeHTOB VA-rpynmnbl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUSA. A30T, paclpoCTpaHEHHE B
npupoje, ¢uznyeckue M XUMHYeckue cBoiicTBa. KpyroBopor aszora B
npupoje. AMMHUaK, ero (U3NYecKue U XUMHUUECKUE CBOMCTBA, MOJyYeHUE U

NPHUMCHCHUC. Comn aMMOHUs, HX (I)I/I3I/I‘-IGCKI/IC n XHUMHYCCKUC CBOﬁCTBa,




npuMeHnenue. KauecTBeHHas peakiys Ha HOHbI aMMOHHMS. A30THAs KUCIIOTA,
e€ moiyueHue, (Qu3MUeCKHe MW XUMHYECKHME CBOHCTBa (oOmIMe Kak
MpeICTaBUTEN Kiacca KUCIOT U creuuduueckue). lcmonp3oBaHue
HUTPATOB W COJIGH aMMOHHS B Ka4yeCTBE MHHEPAIBHBIX YIOOpEHUH.
XUMHYECKOE 3arps3HEHHE OKpYXKalollled Ccpeabl COENMHEHUSIMU a30Ta

(KUCIOTHBIE JOXKIU, 3arpsiI3HEHUE BO3/1yXa, [IOYBBI U BOJI0EMOB)
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®ocdop, amroTpormHbie Moaupukauu - pocdopa, PuUUUECKHE U
xumudeckue cpoiictBa. Oxcun  docdopa(V) u docdhopHas kucnora,
¢usznueckne M XUMHYECKHE CBOWCTBA, MojdydeHue. Vcnonap3oBaHue

(docdaToB B KaueCcTBE MUHEPAIbHBIX YA0OpEeHU

2.5

Obmas xapakrtepuctuka 3neMeHToB [VA-rpymnmbl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHBIE CTENCHW OKHCICHHSA. YTIIEPOJ, aJIOTPOITHEIE
Mo M (UKAIIMH, PAaCTIPOCTpaHEHUE B MPUPOJE, PU3MUECKHE U XUMUYECKUE
cBoiictBa. Ajcopomusi. KpyroBopor yrimepoma B mpupoae. OKCHABI
yriepoaa, ux (U3NYECKHe W XUMUYECKHE CBOMCTBA, JNCHCTBUE HA >KHBBIC
OpraHW3Mbl, TMOJY4€HHE M MPUMEHEHHE. OKOJIOTUYECKHE MpOOJIEeMBl,
cBs3aHHbIe ¢ okcuaoM yriepoaa(lV); rumoresa rio0anbHOTO MOTEIICHUS
KIIUMaTa; MNapHUKOBBIK d¢¢ekT. VYroiapHas KuciaoTa U €€ COoNM, HUX
¢usznueckue W XUMHYECKHE CBOWCTBA, TOJYYEHHE M IMPUMEHEHHUE.
KauecTtBennas peakuust Ha kapOoHaT-HOHBIL. lcnonp3oBanue kapOOHATOB B

6BITy, MCIUIHUHE, TPOMBINIJICHHOCTH U CEJILCKOM X03siCTBE

2.6

[lepBoHauanbHble TMOHATHS OO0 OpPraHMYECKHWX BEIIeCTBaX Kak O
COEIMHEHUSX Yriepoja (MeTaH, 3TaH, 3TUJICH, alleTHUIICH, STaHOJI, IJIUIEPUH,
yKcycHas kuciota). Mx coctaB u xumuuyeckoe crpoeHue. l[lonstue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKHUPaX, OeiKax, YrlIeBoAaxX — U UX POIU
B OKM3HM 4UeJoBeka. MarepuaibHoe €IMHCTBO OPraHUYecKHX |

HCOPraHU4YCCKHUX COCI[I/IHCHI/Iﬁ

2.7

Kpemuwuii, ero ¢usuueckue u XHUMHUYECKHE CBOKMCTBA, MOJy4YeHHE H
npuMeneHune. CoeqMHEeHUsT KpeMHus B nipupoje. OOmiue npeacraBieHus o0
okcune kpemHus(IV) u  kpemuueBoit  kucimore. CHIIMKATBl, UX
UCTIONb30BaHWE B OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH. BakHeiimue
CTPOWTEJBHBIC  MaTepuanbl: KEepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [IpoGnembl G€30MaCHOTO  HCIMOJB30BAHUS  CTPOUTENBHBIX

MaTepuajioB B IIOBCEAHEBHOM KU3HU




2.8

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHEe 00pa30B HEOPraHMUECKUX BEIECTB,
CBOWCTB COJIIHOW KHCIIOTHI; IPOBEJICHUE KAYECTBEHHBIX pEAKUMN Ha
XJIOPU/A-UOHBI W HAONIO/IEHWE TMPHU3HAKOB WX NPOTEKAHUS; OIIBITHI,
oTpakaronme (QHU3NYECKHE W XUMHYECKHE CBOWCTBA TaJOTCHOB U HX
coelMHEeHUH (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPUAIIOB); 03HAKOMIICHHUE
¢ oOpasnaMu XJIOpUIOB (TAJOTEHHUIOB); 03HAKOMJICHHE C 00pa3IaMu Cephl U
e€ coenuHEeHUSIMHU (BO3MOXKHO  HCIOJb30BAaHUE BUJECOMATEPHUAIIOB);
HaOmroZieHWe — mpolecca  OOyrJIMBaHMs — caxapa IO JEHCTBUEM
KOHIUEHTPUPOBAHHON CEPHOM KHCJIOTHI;, WU3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIIEHHOW CEPHOUM KUCIOTHI, MPOBEJACHHE KAYECTBEHHOW pPEaKIMU Ha
cynbpaT-uoOH U HAONIO/IEHHWE NpU3HaKa €€ MPOTeKaHWUs; O3HAKOMJIEHHUE C
¢uznueckuMu cBOMCTBaMM a3oTa, dochopa M UX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BAHME BHJIEOMATEpUANIOB), OOpa3lamMu a3oTHBIX U (OCPOPHBIX
yaoOpeHuit; MmoaydeHue, COOMpanne, pacro3HaBaHWEe W M3YYCHHE CBOMCTB
aMMuaka; MpoBeIeHNe KaUeCTBEHHBIX pPeaKlMii Ha HOH aMMOHHMS U ocdat-
MOH M W3y4eHHEe TPU3HAKOB MX [MPOTEKaHHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHUCJIOTBI € Meaplo  (BO3MOYKHO
WCIOJIb30BAHME BHUIEOMATEPUANIOB); W3YYEHHE MOJIENed KPUCTAJUITMUECKUX
pemi€Tok anmasza, rpaduta, QyIepeHa; O3HAKOMIIEHHE C IMPOIECCOM
agcopOLMU  pacTBOPEHHBIX  BEIIECTB  AaKTUBUPOBAaHHBIM  yIIIEM U
YCTPOMCTBOM MPOTUBOrasa; IOJIydeHHE, cOoOMpaHUe, paclo3HaBaHUE U
W3Yy4YE€HHUE CBOWMCTB YIJIEKMCIIOIO rasa; MpPOBEACHHE KaueCTBEHHBIX PEaKIIHii
Ha KapOOHAT- M CHUJIMKAT-MOHbI M M3Y4YEHHE IMPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHHE C TMPOAYKIUEH CHIMKATHON NPOMBIIUIEHHOCTH; pPELICHUE
OKCIEPUMEHTAJbHBIX 3aJad Mo TeMme «BaxHellnme HeMETalbl U UX

COCIUHCHUA»

Mertaniasl U UX COSIUHCHUS

3.1

OO6mras xapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux noJsiokeHus B Ilepuonnueckoit cucreMe XuUMHUYECKHX 3yeMeHTOB [.M.
MengeneeBa u crpoeHuss aroMoB. CTpoeHue MeTamioB. Metamnmnyeckas
CBSI3b M METAJNIMYECKAsl KPUCTAJUIMYECKas pemerka. DIEKTPOXUMHUYECKUI

pax HaHpH)KeHI/II\/’I MCTAJlJIOB

3.2

duznyeckue M XUMHYECKHME CBOHCTBa METAJIJIOB. O6H_[I/Ie CITIOCOOBI

MOJIYYCHHA MCTAJJIOB. IlonsTue o KOppO3ruu MCTAIJIIOB, OCHOBHBLIC CIIOCOOBI




3alIUTHl UX 0T Koppo3uu. CIuiaBbl (CTallb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U

UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTU
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[[lenounble MeTaNIBL: MOJOKEeHUE B [lepronnyueckoi cucteMe XUMUYECKUX
anementoB JI.MI. MeHueneeBa; CTpOEHHE HMX aTOMOB; HAXOXIEHUE B
npuposae. Puznyeckue M XUMHUYECKHE CBOWCTBA (Ha NMpuUMEpe HATPUS U
KaJH/Iﬂ). OKCI/II[I)I U TUAPOKCUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie IICJIOYHBIX

METAJUIOB U UX COEIUHEHUN
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IllenoyHo3eMeNbHbIE METAJJIBI MarHuil W KajbI[MA: TIOJIOKEHHE B
[Iepnognueckoit cucremMe xumuueckux dnemeHtoB J[.M. Menneneesa;
CTPOEHUE MX ATOMOB; HaXOKJICHHUE B Mpupoae. PU3NUecKne U XUMUYECKHE
CBOWCTBA MarHus W Kajbliusa. BaxHeWinue COeNMHEHUS KaJlbIHs (OKCHI,

TUAPOKCHI, cOJH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHUS

3.5

AOMHUHMI: T0J0KkeHrEe B [lepromyeckoi cucTeMe XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa; CTpo€HUE aTOMa; HaXOKJeHWE B pupoje. Ousndeckue u
XUMHYECKHE CBOMCTBA altOMUHUSA. AMMOTEpHBIE CBOWCTBA OKCHAA U

THIPOKCHIA ATTFOMUHUS

3.6

Kenezo: nonoxenue B llepuoandeckoid cucTeMe XMMHUYECKUX AJIEMEHTOB
J.. MenaeneeBa; CTpO€HHUE aTOMa; Hax0XACHUE B npupojie. Pusznyeckue u
XUMUYECKHE CBOMCTBA keme3a. OKCuipl, THaApoKCcHabl u conu xene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHHE

3.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C o0OpaslaMH METalloB |
CIUIAaBOB, UX (PM3UYECKUMHU CBONCTBAMU; M3YYCHHUE PE3yJIbTATOB KOPPO3UHU
METAJUIOB (BO3MOYKHO HCIIOJIb30BaHHE BHUACOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIA KalbIMsl M HATPUsi C BOJOW (BO3MOXKHO
WCIIOJIb30BaHNE BHICOMATEPUAIIOB); UCCIICIOBAaHUE CBOMCTB KECTKOM BOJIBI,
mporiecca TOpPEHHs JKeye3a B KUCIOpojae (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPHU3HAKOB IPOTEKAHUS KAYECTBEHHBIX pEaKIUil Ha
WOHBI (MarHus, Kajbllus, amtoMuHMS, ImHKa, kenesa(ll) u sxemesza(Ill),
meau(Il); HaGmromeHne M omucaHWE MPOIECCOB OKpAIIMBAHUS TUIAMEHU
MOHAMHM  HATpWs, Kaausd M  Kalmblus (BO3MOXHO  HCIOJh30BaHUE
BHJIEOMATEPUANIOB); UCCleqoBaHHe aM(pOTEepHBIX CBOWCTB THUAPOKCHIA
ATIOMHUHHS U TUAPOKCUIA LMHKA; pelIeHHe SKCIEPUMEHTATbHBIX 33a1ad Mo

TeMe «BaxkHelIe MeTaJljIbl U UX COCOUHEHUS)

XUMHS U OKpy’Karolas cpeja




4.1

HoBsie Matepuaiibl 1 TeXHOJOTUM. BeliecTBa 1 Mmarepuansl B OBCEIHEBHOM
YKU3HU YeJoBeKa. XUMUS U 3J0pOBbe. be3onacHoe UCIOIb30BaHUE BEILIECTB
Y XUMHYECKUX peakiuid B ObITy. [lepBas momoIb nMpu XMMHUECKHX 03KOTrax

" OTPAaBJICHUAX

4.2

OCHOBBI  JKOJIOTUYECKOM T'PAMOTHOCTH. XHUMHUYECKOE  3arps3HEHUE
okpyxkatomed cpeapl [IJIK. Ponap XuMuUM B pElICHHM 3KOJOTHMYECKUX
npobiem. [IpupoHbIE HCTOYHUKH YTIICBOJIOPOIOB (Yroib, MPUPOIHBIN Ta3,

He(Th), MPOJYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY U IPOMBIILIIIEHHOCTH

4.3

XUMHUYECKUN DKCIIEPUMEHT: HU3Y4YeHHE O0O0pa3loB MaTepHalioB (CTEKIIO,

CIUIaBbl METAJIJIOB, OJIMMEPHBIE MaTEpUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O T03HAaBAaEMOCTU SIBJICHUI MNPHUPOJbI, MOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH  OCHOB  XMMHYECKOM HaykM Kak  o0iactu
COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIed KyJIbTyphl U
MIPAKTHUYECKON IEATEIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOTO

oO11ecTBa; TOHUMaHUE MECTa XUMUU CPeld JPYTUX €CTECTBEHHBIX

HayK

1.2

0 HaYYHBIX MCTOJaX MO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOIAaxX MCCICAOBAHHSA BCIUICCTB W H3YUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUE HCII0JIb30BaTb MOACIU IJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccHoHANHPHOW JCATENHHOCTH, CBS3aHHBIX C
XUMHEH H COBPEMCHHBIMH TEXHOJIOTHUSMH, OCHOBaHHBIMH Ha
JOCTHDKCHUSIX XUMHUYECKOW HAyKH, YTO TO3BOJIUT OOYYarOUTUMCS
paccMaTpuBaTh ~ XMMHUIO  Kak  cdepy cBoed  Oymymiei
po(eCCHOHATBLHON JICATEIILHOCTU M CAETaTh OCO3HAHHBIN BBHIOOD
XMMHUU KaK MPO(UIBHOTO TpeAMEeTa IMpH Tepexojie Ha YPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH U YMCHHUC IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3H8.HPII>1, KOTOpas BKIOYACT:

2.1

Ba)KHEHIIINE XUMHWYCCKUE ITOHATHS. XHUMHWYECKHUI OJICMCHT, aToOM,
MOJICKYJIa, BCHIECCTBO, IIPOCTOC U CJIOKHOC BCHICCTBO, OJHOPOAHAA
U HCOOTHOPOAHAsA CMEChb, OTHOCHUTCIILHBIC aTOMHAA U MOJICKYJISIpHAA
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHAA Macca, MOJIHpHBIfI
O6’béM, OKCHJ, KHUCJIOTa, OCHOBAHHEC, COJIb (CpeI[HHH), XUMHYCCKasa

peaknuus, pCakuuh COCIUHCHUA, PCAKIHNU PA3JIOKCHUA, PCAKIHU




3aMeIleHHs, peakuuu 0OMeHa, TeIoBoi AP PEeKT peakiuu, 3K30- U
9HJOTEPMUYECKHE PEAKIUU, PACTBOP, MACCOBAst 10JIsI XUMUYECKOTO
JNMEMEHTa B COCIMHEHMH, MaccoBas JOJI1 U IPOLIEHTHAas
KOHIIGHTpalUsl BEIIECTBA B PACTBOPE, SAPO aroMa, JIEKTPOHHBIN
CIIO aToMa, aToOMHas OpOuTanb, PaguyC aToMa, BaJEHTHOCTD,
CTETICHb OKHUCIICHUS, XUMHYECKasl CBSI3b, IIEKTPOOTPHLIATEIHHOCTH,
NOJSIpHAasE W HEMNOJIApHAsh KOBAJCHTHAs CBs3b, HOHHAS CBS3b,
METaJUTMYeCKasl CBs3b, KpUCTAIMYECKas pemeéTka (aToMHasl,
WOHHAsI, METaJUIMYeCKas, MOJIEKYJIsIpHas), HWOH, KAaTHOH, AaHWOH,
AMEKTPOJINT M HEIEKTPOJIUT, SJIEKTPOIUTHYECKAs HCCOIMAIINS,
peaknuu HWOHHOTO OOMEHa, OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
peaKknuu, OKUCIUTEIh W  BOCCTAHOBHTENb, OKUCICHHE U
BOCCTAaHOBIIGHHE,  JJIEKTPOJM3,  XHMHYECKOE  PaBHOBECHE,
oOpatumble M HeoOpaTUMbIE pEaKIUH, CKOPOCTh XHMHUYECKOMN

peakiuu, karamuzarop, [1/IK, koppo3us MeTamioB, CIIaBbl

2.2

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

cocTaBa, 3aKOH ABOTraJpo

2.3

TEOpPUHM  XUMHH:  aTOMHO-MOJIEKYJISpHasi  TeOpusi, Teopus

AIEKTPOJUTUUECKON JUCCOIHAITIT

BJ'Ia,Z[eHI/Ie OCHOBaMM XHMHUYECKOH I'PaMOTHOCTH, BKJTFOUAIOIICH:

3.1

YMEHHUE TMPAaBHIBHO HCIIOJIB30BaTh M3YYCHHBIC BEIIECTBA U
MatepHuaibl (B TOM YHCIE MUHEpPAIbHBIC yIOOpEHUS, METAIUIBl H
CIUIAaBbI, TMPOIYKTHl IEpepabOTKH NPUPOTHBIX HCTOYHHKOB
yIIAeBOAOPOAOB (yrisl, MOPUPOTHOTO Tasza, HepTu) B OBITY,
CEIIbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE W NOHUMAHHUE 3HAYCHHS
KHUPOB, OCJKOB, YIJICBOJOB Ui OpraHW3Ma 4elIOBEKa; YMCHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMUYECKUX TPOIIECCOB HA

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMUA APYTIUX

y4eOHBIX PEMETOB

3.3

HalM4yue ombiTa pabOThl C  PAa3IUYHBIMH  HMCTOYHHKAMH
uHbOpMAllMM 1O XUMHUU (HAydHas M  HAY4YHO-TOMYJspHas

JAUTEpaTypa, CI0BapH, CIPaBOYHUKHN, HHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLCHUBAThb I/IH(bOpMaI_II/IIO O BCHICCTBAX, HMX
OpeBpalliCHUAX MW  MPAKTUYCCKOM INPUMCHCHHU W  YMCHHUC

HMCIOJIb30BaTh €€ 1 peicHus yqe6H0-H03HaBaTeHBHBIX 3aaa4

Brnanenune ocHOBaMu MOHSATHUHHOTO anmnapara U CUMBOJMYECKOIO
sI3bIKa XMMHHM JUISI  COCTaBJCHUS (POPMYJ HEOPraHUYECKUX
BCIIECTB, YPAaBHEHHN  XMMHUYECKHX  PEaKUui; OCHOBaMH

xumuueckoit HomeHkiarypsl (IUPAC u TpuBHnanbHOM)

VYMmenne 00BACHSITH CBsI3b TIOJIOKCHU L JJIECMCHTAa B
[Tepromuveckoii CHUCTEME C YHUCIOBBIMH  XapaKTEPUCTHKAMHU
CTPOEHUSI aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj spa,
o0111ee YHUCIIO AJIEKTPOHOB), paACIpPEACICHUEM JJIEKTPOHOB TIO
DHEPreTUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX NEPUOIOB, KNS

W KaJIbITHS

[IpencraBinenne O NEPUOAMYECKOM  3aBUCUMOCTA  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (pammyc aroMma,
ANEKTPOOTPUIIATENILHOCTD), MPOCTHIX M CIOKHBIX BEUIECTB OT
MOJIOKEeHUsT 3yieMeHToB B Ilepuoamdeckoit cucreme (B MajbIxX
MeproJax M TIJIABHBIX MOJTrPYIIAax) U 3JIEKTPOHHOTO CTPOEHUs

aromMa

Ymenue knaccuuuupoBarh:

7.1

XUMHUYCCKUEC JICMCHTHI

7.2

HCOPraHM4CCKHUEC BECIICCTBA

7.3

XUMHYECCKHUE pCaKINn

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCT M CTCIICHb OKHUCICHHA XHUMHYCCKUX OJJICMCHTOB,

3apsa HOHa

8.2

BUJ XHUMHYECKOH CBSI3M WU THUII KpHCTaHHquCKOﬁ CTPYKTYPBI B

COCAUMHCHUAX

8.3

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

OCHOBaHUI)

8.4

OKHCIIUTCIIb U BOCCTAHOBHTCIIb

YmMmenue XapaKTepru30BaTh (I)I/I3I/I‘{CCKI/IC 1 XMMHYECKHE CBOMCTBA:




MPOCTBIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOJ, TpaduT, amMas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIop, HATpU, Kajauii, MarHuiu,
KaJIbIIMH, aTFOMUHUH, JKEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOJa,
aMMHMaK, XJIOPOBOJOPOJ, CEPOBOJOPOJA, OKCHUIBI M THUIPOKCHJIBI
9.2 metamioB [-1IA rpymnn, amomunus, meau (II), uunka, xenesa (II u
' I1), oxcunsr yruepona (II u IV), kxpemuus (IV), azota u dpochopa
(T u V), ceprt (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas,
(dbocdopHasi, yrojibHas, KpeMHUEBAsI KHCJIOTA U UX COJIHN)
MPOTHO3UPOBATh W  XapaKTePU30BaTh CBOWCTBA BEIISCTB B
93 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHHS, MPUMEHEHHUE BEIISCTB B
' 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXHOCTh TPOTCKAHUS
XHUMHYCCKUX TIPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBJIATh MOJISKYJIIPHbIE W HWOHHBIC ypaBHEHHS
peaKkuuii, B TOM YUCIIE:
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKAAIOIIUX FTEHETHUECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHHe BBIUUCTATH (IPOBOJUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO Macchl BEILECTB,
' MacCOBYIO JIOJIF0O XMMHYECKOTO AJIEMEHTa B COCTUHEHUH
11.2 MAaCCOBYIO JIOJIFO BELIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSAM XHMHUYECKUX PEaKIUHd U HaXOIUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOTO TO3HaHUA (HaOIoJeHUeE,
121 W3MEpeHue, OKCIEPUMEHT, MOJCIUPOBAHNE) TPU HIyYECHUH

BCIICCTB MW XHUMHUYCCKHUX HBHCHHﬁ; YMCEHUC C(I)OpMy.TII/IpOBaTL

Mpo0IeMy U MPEATIOKUTh TYyTH €€ peIeHUS




12.2

0e3omacHON pabOThl ¢ XMUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOMN

MOCYZIOH U 1a00paToOpHBIM 000PYJIOBAHUEM

12.3

npaBuiamMu  Oe3omacHOro  oOpamieHuss € BEUIeCTBaMH,
UCIIOJIb3YEMbIMU B IIOBCEIHEBHOM >KU3HU, MPaBUIAMH IOBEICHUS
B LEIIX COEpeKEHHsI 370pPOBbS W OKpPYXKAIOMIEH NPHPOTHON
cpenbl; TOHUMaHue Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHUS U

IpeaAOTBpaAlICHUA UX BPCIHOTO BOSHCﬁCTBHﬂ

13

Hanmmuamne MPAKTUYCCKUX HAaBBIKOB ITaHUPOBAHUA u

OCYIICCTBJICHHUA CICAYIOMUX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1

HU3YUCHUC n OITMCAaHUuC (1)I/IBI/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (bl/ISI/I‘—IeCKI/IMI/I U XUMHYECCKUMU SBJICHUSIMU,
OIIBbIThI, HWIUIIOCTPHUPYIOIIUE IMPU3HAKNU IMPOTCKAHHUA XUMHUYCCKUX

peakuui

13.2

H3yUYEHHE CIIOCOO0B pa3IeieHHs CMeCei

13.3

MOJIyueHUE KHUCJIOpOJa W M3yYeHHE €ro CBOWCTB; MOJyuYeHUE
BOJIOPOJIa M M3YYEHHE €ro CBOMCTB; MOJyYEHHE YIJIEKHUCIIOro ras3a
1 U3y4YEHHE €ro CBOMCTB; MOJy4yEeHHE aMMHUaKa U H3y4CHHE €ro

CBOMCTB

13.4

IPUTOTOBJICHHE PACTBOPOB C OMpPENENIEHHON MaccoBOil oJieit

paCTBOpéHHOFO BCIICCTBA

13.5

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

KHCHOT U LIeJouei

13.6

HUCCIEJOBAaHUE U OIMCAHHE CBOMCTB HCOPraHMYCCKUX BCIICCTB
pa3sjindHbIX  KJIACCOB; H3Y4YCHHC BSaHMOﬂeﬁCTBHH KHUCJIOT C
MCTaJlllaMHU, OKCHIaMH MCTAIJIOB, PaCTBOPUMbBIMU n
HEPACTBOPHUMbIMHU OCHOBAaHUAIMU, COJISIMU, MOJIyYCHUC
HEPACTBOPUMBIX OCHOBaHI/II\/’I; BBITCCHCHHC OJHOIO MCETalljia
APpyruM U3 pacTBOpa COJIM; UCCIICAOBAHUC aM(I)OTepHLIX CBOICTB

TUAPOKCUAOB aJIFOMHUHUSA U TUHKA

13.7

pCHICHUC OJDKCICPUMCECHTAJIBHBIX 3ada4 II0 TEMaAM: «OcHOBHBIC

KJIIaCCbl HCOPraHUYCCKUX COCHHHCHHﬁ)); ((SJ'ICKTpO.HI/ITI/I‘-ICCKaSI




Iucconuanysay; «BaxHelmne HEMETalldbl M WX COCIUHCHUS,

«Baxueiime MeTajuIbl U UX COCIUHEHUS

13.8

XUMHUYCCKUEC OKCIICPUMCHTHI, HIUTIOCTPUPYIOIIUC IMPU3HAKN
IMPOTCKAHUA peaKHI/Iﬁ HUOHHOT'O O6M€Ha; Ka4YCCTBCHHBIC PCAKIIMU
Ha IIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax MWOHBL: XJIOPHUA-,
Opomua-, womma-, cymbdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-
AHUOHBI, TUAPOKCHUI-UOHBI, KATUOHBI aMMOHH, MAardusa, KajJblud,

aTIOMHHHS, Kejte3a (2+) u xenesa (3+), meau (2+), LUHKA
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YmMmenue:

14.1

ONpeACTABIATE PE3YJIbTAThl JKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcIbCTB, Fpa(l)I/IKOB u Ta6J'II/III N BBIABJIATH OSMIITUPUUYCCKUC

3aKOHOMEPHOCTH

14.2

yCTaHaBIMBaTh  CBSI3U  MEXJAYy  pealbHO  HaOII0JaeMbIMU
XUMUYECKMMH SIBJICHUSMH W IPOLECCAMH, IPOUCXOISIIMMHU B
Makpo- U MHKPOMHUpPE, OOBSCHATH MPHUUUHBI MHOTOO0Opa3us

BEILECTB




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

Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 [TepBoHayanbHBIE XUMUYECKUE TTOHITHUS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
- ATOMBI U MOJIEKYJIbl. XHUMHYECKHE HJIEMEHThl. CHMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U Cll0KHBIE BEIIECTBA.
13 Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHUX JJIEMEHTOB.
' CrerneHb OKUCTCHUS
3aKkoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcCHTENbHAs aTOMHas Macca.
1.4 OtHocuTeNbHAs MOJEKyJIApHas Macca. MaccoBasi J0JII XHMHYECKOTO
dJIeMEHTa B COCTMHCHUHT
15 KomuuectBo BemectBa. Mosb. Mossipaast macca. MomisipHbIii 00bEM Ta30B.
' B3anMocBs3b KOJIMYECTBA, MACChI M YUCIA CTPYKTYPHBIX €IMHHMI] BEIIECTBA
16 @u3nuecKue U XMMUYECKUE SBJIICHHS. XUMHUUYECKAsl peakius U €€ MPU3HAKY.
' 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE YPAaBHEHUS
5 [Tepuonnueckuii 3akoH U [lepuoanyeckas cucreMa XMMUYECKUX HJIIEMEHTOB
J.N. MenneneeBa. CTpoeHHEe aTOMOB
[lepnoanueckuit 3akoH. llepuoguyeckass cucTemMa XMMHUYECKHX SJIEMEHTOB
2.1 .. Menneneesa. Ilepuoabl u rpynmnbsl. @u3nueckuii cMbICI TOPSAKOBOTO
HOMEpa, HOMEpPOB NIEPUOJIA U TPYIIIIbI FJIEMEHTA
Crpoenue aromoB. CoctaB aTOMHbIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
2.2 ANEKTPOHHBIX 000J0YeK aroMoB TMepBbIX 20 XUMHUYECKHUX DIEMEHTOB
Ilepuonnueckoit cucremsl /.. MeHnieneera
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX 3JE€MEHTOB IE€PBBIX
TPEX MIEPUOJIOB, KaJus, KaJIbLIUS (paguyca aTOMOB,
2.3 ANEKTPOOTPHUIATENFHOCTH, METANIMYECKUX M HEMETaJUIMYECKUX CBONCTB) U
WX COEQUHEHUH B COOTBETCTBUM C TIOJIO)KEHHMEM 3JEMEHTOB B
[lepuoanueckoil cucteMe U CTPOEHUEM UX ATOMOB
3 Crpoenue BelecTa
3.1 Xumuyeckass cBsi3b. KoBajeHTHas (MOJsIpHAsST W HEMOJSIpHAs) CBS3b.




3HGKTpOOTpI/IHaTeJIBHO CTb XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Meramnnueckas CBSI3b

3.2

Tunel KpucTajuIMyecKUX pEIETOK (aTOMHas, WOHHAs, MeTalJIn4yecKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKON PEIETKN U BUJA

XUMHYECKOH CBA3U

Baxuelire npeacTaBUTeNId HEOPraHMYECKHX BellecTB. Hemeramibl m ux

COCAMHCHU. MeTauisl 1 BX COCINHCHUA

4.1

Knaccudukainus u HOMEHKIATypa HEOPTraHUYECKUX COCTUHEHUN: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yrollye; OCHOBaHUM (IIENOYM M HEpacTBOPUMBIE OCHOBAHHUS);
KUCJIOT (KUCIIOPOACOJEpXKAUe U OeCKHCIOPOIHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBI€); COJIeH (CPeIHUX U KUCIIBIX)

4.2

@uU3NYeCKMe M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:

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

4.3

dusndeckue U XUMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHS,
HaTpus, KaJus, MarHust " KaJIbITHS, AJTIOMUHUS, Kenesa.

DIIEKTPOXUMHUYECKHUH P HAIPSHKEHUI METaJJIOB

4.4

®u3nyeckue W XUMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEAMHEHUI

HEMETAJIJIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHAaKa

4.5

dusnveckue U XUMHUYECKHE CBOMCTBAa OKCHIOB HeMeTalioB: cepsl (IV, VI),
azota(ll, 1V, V), dochopa(ll, V), yrmepoma(ll, IV), xpemuusa(IV).

HonyquI/Ie OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cBorcTBa okcuaoB: MeTtauioB IA-IIIA rpynn, nmunka, mexu(Il) u

xenesa(ll, II). [Tony4yenne okcua0B METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMW M aM(OTEPHBIX THUAPOKCUIOB (Ha
puMepe THIPOKCHIOB aIFOMHUHHUS, kKene3a, HuHKa). [lomydenune ocHoBaHHA

1 aM(OTEPHBIX THIPOKCUIIOB

4.8

OOutue XUMUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOM,
CEepOBOJIOPOHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHOH, KpeMHUEBOA,
yroipHOW. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpHOU U

a30THOM KHCJOT. HOHy‘IeHI/Ie KHUCJIOT

4.9

OOure xuMu4eckue cBoiicTBa cpenux coneil. [lonydyenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHuC BOJOpOAAd, KHUCIIOpOZd, aMMHAKa,




YTIIEKHCIIOTO Ta3a B JIabopaTtopuu

4.11

[Tomyuenne amMuaka, CEpHOM M Aa30THOW KHCIOT B IPOMBIILICHHOCTH.

OOm1re cnocoObl MOTyYeHUsT METAIUIOB

4.12

I'enermueckas CBI3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XaMHUYecKuX peakiyii Mo pa3IudHbIM MPU3HAKAM: TI0 YUCITY
U COCTaBy YYaCTBYIOUIMX B PEaKIMU BELIECTB, IO TEIJIOBOMY 3PQeKTy, 1Mo

HN3MCHEHHIO CTCIICHEH OKMCIICHNS XUMUUECKHX 3JIEMCHTOB

5.2

TemoBoil 3pdexkT XUMUYECKOW peakluH, TEPMOXUMUYECKHE YpPaBHEHUS.

DK30- U SHIOTEpMUYECKHE peakluu. TepMoXuMHuYecKre ypaBHEHUS
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OKUCIUTEIIFHOBOCCTAHOBUTEILHEBIE pCaKkuum. OxkucnuTen n
BOccTaHoBUTENU. [Ipolecchl OKHCIEHNs W BOCCTAHOBIICHHUs. DJIEKTPOHHBIN

0ayaHC OKUCIUTEIbHOBOCCTAHOBUTEIIBHONW PEAKIINU

54

Teopuss  AIEKTPOJUTUYECKONW  JUCCOLUALMU. Katunownsl, AHWOHBI.
DONEKTPOIUTHl U HEINEKTPoJUThl. CHbHBIE H Cla0ble AJICKTPOJIUTHI.

Crene”b nUcCOoIranun

5.5

Peakiiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUSI PEAKIIM HOHHOTO 0OMEHa,

TMIOJIHBIE U COKpAIEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS 1 OKpYXaroliasi cpeaa

6.1

BemectrBa un Marc€puajibl B HOBCCI[HCBHOﬁ JKM3HH dYejoBeka. besomacHoe
HUCIIOJIb30BaHHUEC BCIHICCTB M XHMMHYCCKHUX peaKuHﬁ B na6opaTopHH u 6bITy.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX OKOr'aX M OTPaBJICHUAX

6.2

XHUMHYECKOE 3arps3HEHUE OKpyXKaromed cpeabl (KUCIOTHBIC —JOXKIIH,
3arpsi3HEHUE MOYBBI, BO3AYXa U BOJOEMOB), CIIOCOOBI €ro MPeIOTBpaICHHS
[IpenensHas momyctumas konmentpanus BemectB (I1J1K). Ponp xumun B
pEelIeHUN DKOJOTHYCCKUX mMpoOieM. YCHIIeHHE IapHUKoBoro 3ddekra,

Pa3spymieHue 030HOBOI'O CJIOs

6.3

ITpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUH B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CelbCKOM Xo3siiicTBe. IIpumeHeHue
METaJUIOB U CIUIABOB (CTaslb, YyT'yH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
NPOMBIIIIEHHOCTH MX coequHeHui. lloHsATHe 0 KOppo3MH METalIoB,

OCHOBHBIE CIIOCOOBI 3alIUTEI UX OT KOPPO3UU

6.4

[IpupoHBIE UCTOYHHUKH YIIIEBOJAOPOIOB (Yroiib, MPUPOJIHBIA Tra3, HEPTH),




MPOIYKTHI UX TiepepaboTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIICHHOCTH

HepBOHa‘-IaJIBHLIe MOHATUS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCIUMHCHUAX

yriepoga (MeTaH, 3TaH, STWIEH, aleTWIeH, 3TaHOJI, TJMIEPUH, YKCyCHas

65 kuciora). TloHATHEe O OHMOJOTHYECKH Ba)KHBIX BEIIECTBAX: KHpaxX, OeiKax,
YIJIEBOJIAX — M MIX POJTH B )KU3HU YEIIOBEKA
7 Pacuérsr:
7.1 1o popmMyinaM XUMHUYECKHX COETMHEHUIN
7.2 Macchl (MaccoBOM) J10JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKIM YPAaBHCHUSIM




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 knace/I"abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A., AKIIMOHEpPHOE OOIIECTBO
«M3parensctBo«lIpocserienue;
Beenure cBoi BapUaHT:

» Xumus, 9 kinacc/ 'abpuensin O.C., OctpoymoB WU.T'., Cnagko C.A. AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemnieHue

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. Xumust. 8 kinacc. Yuebnuk (aBtopsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB). 2.
Metoauueckoe nocobue. 8 kiacc (aBtopsl O. C. 'abpuensn, . I'. Octpoymos, . B. Akcénona). 3.
[Tporpamma kypca xumun st 8—9 kiaccoB o011e00pazoBaTeNbHbIX yupexaeHui (aBropst O. C.
I'abpuensu, C. A. Cnaakos).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas anexktponHas mkona. https://resh.edu.ru/
«Cupuyc. Onnaiiny . https://edu.sirius.online

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHE

Tabmuna «Ilepuoanueckas cucteMa XUMUYECKHX JIEMEHTOB »

Tabnua «PacTBOPUMOCTH CoJIel, KUCIIOT M OCHOBAaHUM B BOJIE»

Tabnuia « DNeKTPOXUMHYECKUH PsiT HAPSHKCHUH METAJIIIOBY

OcHoBbI XuMHYeCcKuX 3HaHUH. [TpaBuna mpoBeneHus 1a00paTOPHBIX padboOT

OBOPYJIOBAHME JJI51 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUUYECKHUX PABOT,
NEMOHCTPALIUN

WNuTepakTuBHas 10cKa
MynbTUMEAUITHBINA TPOEKTOP
Beckbl nabopaTopHbie 3JIeKTPOHHbBIE
KomMrnekT anexkTpocHabxeHus
Cron-noabreMHUK 1a00paTOPHBIA
ITaTuB yHUBEpCATBHBIHI

MOJIEJIN, KOJUTEKLIUU
Ha6op MOI[CJ'ICI\/‘I aTOMOB JId COCTAaBJICHUS MOHCHeﬁ MOJICKYII 110 OpraHquCKOﬁ u HeopFaHquCKOﬁ XUMHUHAU

HaGop Mozeneit KpucTanInuecKux peneTok (aamas, rpadur, xKene30, KaMEHHas COJlb, JIe, MarHU|, Me/b,
YTJIEKUCIBIN Ta3, Hox)

Komnexuus «BonokHa»

Komnexkuus «Metamnbi»

Komnekus «HedTh 1 IpoayKThl ee mepepaboTKm»



Komnexkuust «Tonmuso»

Komnexnusa «HyryH u crajib»

Komnexnus «IInactmaccen

Komnexuus «lkana tBepaoctu»

Komnekuust « AnmroMUHUI»

Komnexnus «KaMeHHBIH yroib ¥ MPOAYKTHI €0 1mepepadoTKiy
Komnexkuust «CTekio v u3einus U3 CTEeKIIa

Komnexkuust «Munepansl U ropHble TOpoas» (48 BUIOB)



Xumus. 8 kinacce/I"abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AKiinoHepHOE 00IIeCTBO
«M3parenscTBo«IIpocBenienue;
BBenure cBO# BapuaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Xumus. 8 xknacc. Yuebnuk (aBropst O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnanxos).

2. Meromuueckoe nocodue. 8 kinacce (aBropsl O. C. I'abpuensn, U. I'. Octpoymos,
U. B. Akcénona).

3. Ilporpamma Kypca Xumuu st 8—9 ki1accoB 0011e00pa3oBaTEIbHBIX
yupexienuit (aBtopsl O. C. 'abpuenss, C. A. CnagkoB).

4. Xumusa. 9 knacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Crnanxos).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Pocculickas aiekTpoHHas 1IKoa.
https://resh.edu.ru

«Cupnyc. OHaitny .
https://edu.sirius.online

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOI'O
ITPOLOECCA

YYEBHOE OBOPYJOBAHHUE

Tabnuna «Ilepuoauueckas cuctemMa XUMHUYECKIX
AJIEMEHTOB »

Tabnuma «PacTBOpUMOCTH COJIEH, KUCIOT U OCHOBAHUI B
BOJIE»

Tabnuma «IeKTPOXUMHYECKUN Psijl HAMTPsDKEHU N
METaJIOBY

OcHoBbI XUMHUECKUX 3HaHUH. [IpaBuna npoBeneHus
71a00paTOPHBIX PabOT

OBOPYJIOBAHMUE JIUIAA ITPOBEJAEHUS JIABOPATOPHBIX,
MNPAKTUYECKUX PABOT, JEMOHCTPAIIUIA

WNHrepakTuBHas
JIOCKa
MynbTUMeAUINHBINA



MIPOEKTOP
Becnl
nabopaTtopHbIe
AJIEKTPOHHBIE
Komrekr
NIEKTPOCHAOKCHHS
CTon-noApeMHUK
nabopaTOpHBII
IlITatus
YHUBEPCAJIbHBIN

MOJEJIN, KOJUIEKIIUUN
Hab6op mojeneli aToMOB U1 COCTaBJIEHUSI MO/JIEJIEH MOJIEKYII [0 OPraHUYEeCKOU 1
HEOpPraHW4YeCKO XUMUU

Habop mojeneli kpucTalIn4eckux peueTok (anmas, rpaur, xeie3o, KaMeHHas coJlb,
Jie/1, MarHuii, Mefib, YIIIEKUCIbIH ra3, Hom)

Komnekuus «BonokHa»

Komnexknust «MeTtayisy

Komnexuust «HedTh 1 mpoayKkThI ee iepepadoTKm»
Komnexknus «Tommusoy

Komnekuus «YyryH u ctaiab»

Komnexnus «IlnactMacce

Komnekuus «lllkana tBepaoctu»

Komnexkuust «ATFOMUHUNY

Konnekuus «KaMeHHBIH yroyib U IPOaYyKThI €ro nepepadoTKI
Komnexkuust «CTekio v u3ieus U3 CTeKIIa

Komnexuust « MuHepaibl ¥ TOpHBIE TOPOABD» (48 BHIOB)
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