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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOMU
o0pa3zoBaTeIbHOM pOrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIXx B @I'OC OO0, a Takxke Ha OCHOBE (eaepaibHONM paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENoJaBaHusi y4eOHOro
npeamera «XuMHs» B 00pa3oBaTeNbHbIX —opraHusauusax Poccuiickoi
denepaunu.

[Iporpamma mo xumuu 1aéT MPEACTABICHHE O LEAX, OOIIel CTpaTeruu
oOy4eHUs, BOCIHUTAHUS W Pa3BUTUS OOYUYAIOIIUXCS CPEJACTBaMH Y4eOHOTO
npelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHue,
nperycMaTpUBaeT pacipe/iesieHne €ro Mo KjiaccaM M CTPYKTYpUPOBAaHHE I10
paszzienaM M TeMaM MPOTpaMMbl MO XUMHUH, OMPEIEseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIPHOCTh M3YYCHUSI XHUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKH Yy4eOHOTO TMpoIecca, BO3PACTHBIX
0COOEHHOCTEHW OO0yYaroluXcsi, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKKe TPeOOBaAHUMN
K pe3yjibTaTaM OOy4YeHUss XMMHUHM Ha YPOBHE el u3ydeHHus MpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON MAESTENIBHOCTH OOYYarOIIErocs: IO
OCBOCHHUIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIY>KUT OCHOBOW [JIsi (hOPMHPOBAHUS MHPOBO33PEHUS
o0Oy4aromierocsi, €ero NpeCTaBICHUl 0 MaTEpPUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrParoT GOPMHUPYEMBIE XUMHEH MPEICTABIECHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TI0OATbHBIX
mpoOJIeM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
dbopMupoBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u (QYHKIIMOHAIBHON
IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHWE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXcs, HABBIKOB HMX CaMOCTOSITENIbHOW y4eOHOW JesSTEIBHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MMOBCEJIHEBHOM KU3HU, TaK U B MPOGECCHOHAIBHOU JIESITEIIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETOCTHOTO B3IJIla HA E€IWHCTBO MPUPOABI M  YEJIIOBEKA, SBISICTCS
OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K TpPUPOJE, K UYEJIOBEKY, BHOCHUT CBOM BKJaJd B
HKOJIOTMYECKOe 00pa3oBaHUE O0yUaAIOIIUXCA.

JlaHHbIe HampaBiieHUs] B 00y4eHUU XUMUM O0ECTICUUBAIOTCS CeIU(UKO
cojliep>KaHMsl y4yeOHOTrO TIpeaMeTa, KOTOPBIM SBJSETCS  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpakK€HWEeM 0a30BOM HAyKW XMMHH Ha ONpeeIEHHOM dTare
e€ pa3BUTHSL.

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

Crpykrypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 Mojaxoja K e€ nzydeHuto. CoepKaHue CKIIaJIbIBACTCS U3 CUCTEMBI
NOHATUMA O XHUMHYECKOM DJIEMEHTE W BEUIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbI 110
OPUHIUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TMpPEACTaBICHUM 00 JIEKTPOIUTHUYECKON TUCCOIMAIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUMPUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT
OTHOTO ypOBHA K JPYrOMY, BBIMOJHAS (QYHKIUHM OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUSI W BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TTOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJCTABIEHUS] O XHMHUYECKOM COCTABISAIONICH HAay4YHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPOIbl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHne XUMUU NpOUCXOAUT C MPUBJICYEHUEM



3HAHMA W3 paHee M3YYCHHBIX YYEeOHBIX MpeaMeToB: «OKPYKAOIMHA MUDPY,
«buonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaaccy.

[Ipy wu3ydeHWHM XUMUU TPOUCXOAUT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMUYECKOM  HAaykKM Kak  oOOJacTd  COBPEMEHHOIO  €CTEeCTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEeKa W KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBON KyJIBTYphl. 3ajlaua y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUM — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETHUYECKUX TMOJOKECHUHN, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, S3blKa HayKd, B MPHUOOIICHHH K HAYYHBIM METOJaM ITO3HAHMS TIPH
W3YYCHHHM BEIICCTB M XMMHUYCCKHX PEaKIHid, B (OPMHUPOBAHUU U PA3BUTUU
MO3HABATEIBHBIX YMEHUW W WX NPUMCHCHUH B y4eOHO-TIO3HABATEIBHOU W
y4eOHO-UCCIEIOBATEIbCKON IESITEILHOCTH, OCBOCHUHM TpaBUi 0€30MacHOro
oOpalleHust ¢ BEIIECTBAMH B TTOBCETHEBHOM JKH3HHU.

[Ipy wu3ydyeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BaKHOE 3HAUYCHHUE IPHUOOpETN TaKKUe IeJIH, KaK:

— (opMUpOBaHHE HHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOYYEeHHS Ha CHCTEMAaTHYECKOE MpHUOOIIEHNE
0oOy4JaromuXxcs K CaMOCTOSITEIbHONW MO3HABATENbHON NESITEbHOCTH, HAYYHBIM
METOJIaM TMMO3HAHUS, (OPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMHH;

—  obecmedyeHue  yCIIOBH, CIIOCOOCTBYIOIIIUX  TPUOOPETEHUIO
OoOy4JaroIMMHCS  OMbITa  PAa3HOOOpa3HOW  NEATENLHOCTH, TIO3HAHUS W
CaMOTIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMN), UMEIOIIUX
YHUBEPCAJIbHOE 3HaUEHUE JJIS PA3INYHBIX BUJIOB JCSTEIBHOCTH;

— ¢opMupoBanue o0meH (QYHKIHMOHATBFHON H €CTeCTBEHHO-HAYYHON
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBSICHATh W OIICHUBATH SIBICHUS
OKPYXAIOIEro MUpa, UCIOJIb3Ysl 3HAHUS U OIBIT, IOJYYCHHBIC NPU U3yUYCHUU
XUMHH, TPUMEHATh MX TPU PEUICHUU MPoOJieM B TOBCEIHEBHOW >KU3HU U
TPYZOBOM JAEITEIbHOCTH;

— (¢dopmupoBaHne y O0OydYalOmUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSI TEHHOCTH XWMHWYECKHX 3HAHWN /I BBIPAOOTKH SKOJOTUYECKU
[1eJIeCO00Pa3HOTO TIOBEACHHS B OBITY W TPYJAOBOM JAESITEIBHOCTH B IETAX
COXpaHEHHMs CBOET0 3J0POBbs U OKPYKAIOIIEH MTPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHUI0 HA OCHOBE YCBOCHHSI OOILEUETIOBEYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BbIOOpY TMpoduiass U  HANPaBICHHOCTH
JanbHeuIero o0yyeHus.

OO6miee yucno 4YacoB, OTBEAEHHBIX ISl WM3YYEHUs] XMMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Heenmo), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COIAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XUMHUM B )KU3HU YETOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 METOaxX MO3HAHUA B XUMHUU. YHCTHIE BELIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

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

Xumuueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasg Macca.
OtHOcUTENBHAST MOJIEKYJIsIpHAsi Macca. MaccoBas J0JIsl XMMUYECKOTO 3JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MounsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IWHMI] BeUlecTBA. Pacué€rbl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

@u3nueckne M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuuss u eé
OPU3HAKK. 3aKOH COXPAaHEHUS MacChl BEIIECTB. XHMHUYECKHE YpaBHEHUS.
Knaccuduxkanus XuMudeckux peakiuil (CoeIMHeH s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYJI0M, MpaBuiaMu paboThl B TabopaTopuu
u mpuéMamu oOpamieHus ¢ J1abopaTOpHBIM O0OpYAOBaHHWEM, H3YYEHHUE H
omucanue (HUIUYECKUX CBOWCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBleHue BOCKA, TasHHUE JIb/Ia, paCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJICHCAIUs BOJbI) U XUMHUYECKUX (FOPEHHUE CBEYU,
MPOKAJMBAHUE MEIHOW MPOBOJOKHU, B3aUMOJAECHCTBUE MeJla C KHUCIOTOM)
ABJICHUM, HAOJIOJEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3amMojeHCTBHE
xenesa ¢ pactBopoM cor menu (II), n3yuenue cnocoOoB pa3aesieHus cMeceit: ¢
MOMOIIBI0  MarHuTa,  (GUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMarorpadus, MNpPOBEICHHE OYMUCTKU IIOBAPEHHOW COJU, HAOMIOJECHUE W
ONMCAaHUE PE3YyIbTAaTOB MNPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3/TaHle MoJIeNIel MOIEKYJ (IIapOCTEePKHEBBIX ).

BaxxHeilmne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3j1€MEHT U POCTOe
BemlecTBo. HaxokaeHue kuciiopojia B mpupone, puznueckue M XUMHUECKUE
cBoicTtBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucioponaa. CrocoOsl
MOJIyYEHHUs KHUCIOpoJa B JabopaTopuu U MpoMbIIUIeHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — aioTponHas MoAu(pUKaIUs KUCIOpOoaa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
DK30- M JHIAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: yrojb M METaH. 3arpsA3HCHHE
BO3JlyXa, YCUJIEHUE MAPHUKOBOTO 3P eKTa, pa3pylieHrne 030HOBOTO CJIOS.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxoxaeHwe Bogopoja B
npupojse, (¢GU3NYECKHe W XUMHUUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHusi. Kuciaortsl u conu.

Monsipabiii 00BEM ra3oB. PacuéTsl M0 XUMHYECKUM YPaBHEHUSIM.

®dusznyeckue CBoOWCTBa BOJbl. Boga kak pacTBOpuTeNb. PacTBOpBI.
HacelllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 10751 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Posib pacTBOpOB B MpUPOAE U B KU3HU 4eoBeka. KpyroBopot
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUYKMCTKA NPUPOTHBIX
BOJ.

Knaccuduxanus sHeoprannyeckux coenuHeHuit. Oxcuanl. Knaccudukamms
OKCHJIOB: cojieoOpa3yroniue (OCHOBHBIC, KHUCJIOTHBIC, aM{(pOTEpHbIC) U
Heconeobpasyromue. Homenknarypa okcumoB. dusmveckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [losyuyeHne OKCHI0B.

OcnoBanusi. Knaccudukaiusi OCHOBaHHWI: HIENOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHMH. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucnor. Homenkinarypa kucnor. @usznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenkmatypa coneil. ®Pu3M4YecKMe M XHMHYECKHE CBOWCTBA
conelt. [lonydenue comen.

I'eHeTnueckas CBs3b MEXKYy KJIACCaMU HEOPTraHUYECKUX COECIUHEHHUIM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COACPkKAHUS KHUCIOpOAa B  BO3IYXE,
nojiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJNIOZICHUE  B3aWMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUMKHOBEHUSI M TIpeKpalleHus TopeHusi (Mokapa), O3HAKOMJIEHHUE C
oOpas3liaMyd OKCHJIOB M OINKMCAaHUE€ WX CBOMCTB, IIOJy4Ye€HHE, COOMpaHue,
pacrio3HaBaHWE M HW3y4Y€HHE CBOWCTB BOJIOpoJia (TOpEeHHUE), B3aUMOJICHCTBHE



Bojopoja ¢ okcugoM meau (II) (Bo3MOkKHO HCTIONB30BaHKE BUIEOMATEPUATIOR),
HaOMoieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTE PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JOJEH pacTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METa/IaMH (HATPUEM U KaJbIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHMYECKUX BEIIECTB PAa3JIUYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUs
OKpacKM MHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YCHUE
B3aumoeicTBus okcuna meau (II) ¢ pacTBopoMm cepHO#l KHUCIOTHI, KHCIOT C
MEeTaJUIaMU, PEAKLNI HeUTpanu3aluu, MoIy4eHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajlla JpyTMM M3 pacTBopa COJIM, pELICHHE
AKCIIEPUMEHTANbHBIX 3a7ay Mo TeMe «BakHeilume KiIacChl HEOPraHUYECKHUX
COECIMHEHUI.

IHepuoanuecknin 3axkoH u Ilepuoamueckasi cucremMa XHMHYECKHX
iemenToB J[. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OKuCIUTENTBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[TepBble MOMBITKH KJIacCU(PUKAIIUA XUMHUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE U WIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHUIBI.

[lepuoauueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JJIMHHONEPHUOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux »diemeHToB J[. WM. Menneneena.
[Tepuonbr u rpynnbl. DU3HMYECKHM CMBICT MNOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUO/IA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. WM30Tomnbl. DIEKTPOHBI.
CtpoeHne AIIeKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
Ilepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUSl paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOaM.

3nauenue Ilepumonmnueckoro 3akoHa u llepuonnueckodl cUCTEMBI
XUMHYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAayku WU npaktuku. . 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenb oxucineHus. OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE PEAKLINHU.
[Ipoueccel okuciieHus: U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIU.



Xumuueckuii IKCnepumenm:

M3yueHHE O0Opa3loB BEIIECTB METAIOB U HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIIHI
(ropeHue, peakinu pa3ioKeHUs, COSTUHEHUS).

Mesxcnpeomemmnuie ceasu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCSI 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATHUM, TaK W TOHSATUM, SBJISIOIIMXCA CHCTEMHBIMU IS OTJCIBHBIX
PEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHSTHS: HAaydyHbIM (akT, rumnoresa,
TEOpHs, 3aKOH, aHaiW3, CHUHTE3, KiIaccuPuKalusi, TEePUOJAUYHOCTD,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICITb, SIBJICHUE.

®dusuka: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PAJAMOAKTUBHOCTH, MOJIEKYJa, DSJICKTPUUECKUN 3apsii, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBa, Ta3, (pu3MuecKue BEITUYHHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COTHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpadbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYeCKAsl peaKIus

[Tepnonnueckuit 3axkoH. [leppoanueckass cucteMa XUMHYECKUX 3JIEMEHTOB
1. . MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB TEPBBIX TPEX IMEPUOJOB, KaIMs, KaJbLHUi U HX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoi
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BeliecTBa: BUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIUUYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTATUINYECKON PEIIETKU
U BUJa XUMHYECKOU CBSA3H.

Knaccudukanuss v HOMEHKIATypa  HEOPraHMYECKHX  BEIIECTB.
XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCUHEHN I, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XuMHYECKMX PEAKIMi MO Pa3IMYHBIM IpU3HAKaM (110
YUCJTy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIICCTB, IO TETUIOBOMY d(deKTy,
M0 HW3MEHCHUIO CTEIEHEH OKHUCICHUS XMMHYECKHX JJEMEHTOB, IIO
o0paTUMOCTH, 1O YYaCTHIO Karajau3aTopa). OK30- M SHIOTEPMHUYECKHE
peaKIuu, TEPMOXUMHUYECKUE YPABHECHUS.



[lonstue o ckopoctu xumuyeckoil peakuuu. Ilonarue 06 oOpaTuMbIX U
HEOOpAaTUMBIX  XUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpHI, BIHSIONIME HA CKOPOCTh XUMHUYECKOW peakiuu U
MOJI0’)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJICKTPOHHBIM  OanaHc
OKHUCJIUTENbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKIIMHA C HUCIOJb30BAHUEM METOJA
AJIEKTPOHHOTO OasaHca.

Teopuss ~ BIEKTPOJMTUYECKON  JAUCCOLMAIWH. DNIEKTPOJNIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MexXaHW3M [OUCCOLUMAIMU BEUIECTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOU CBsi3u. Ctenens auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TIOJIHBIE M COKpaIlI€HHbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJICH B CBETE MPEICTABJICHUN 00 AJIEKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuil IKcnepumenm:

03HAKOMJICHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB MU HEMETaUIOB (TpaduTa M ainMasa), CIOXKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKOU
peakuud ~ OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOpOB,  HCCIEIOBAHHE
ANEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, MpoOLEcca TUCCOUUALMHU KHUCIOT,
miesoyel u cosei (BO3MOKHO HCMOJb30BAHUE BUIE0 MATEPUAIIOB), TPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJCICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHI
(ropenue, peakuuu pasyoKEHNUs, COEAUHEHNS ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX pPEAKIUNd Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3aa4.

HemeTtanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka TramoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble cTeneHun okuciaeHusa. CTpoeHue U pu3nuecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3auMoIeiicTBUE C MeTajyIlaMU, HEMETa/llaMH, Hiejdo4yaMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMUYECKHWE CBOMCTBA, MOJyuYeHHE, TpUMeHeHue. [leiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHUE B MIPUPOJIE.



O6mast  xapakrepuctuka 31eMeHTOB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHble cTeneHn okuciaeHus. CTpoeHue u pusndyeckue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M  Cepbl. AJIOTPOIHBIE
MOAU(PUKALMY KUCIOPOJa U cepbl. XUMUYECKUe cBoMcTBa cepbl. CepoBoa0pO,
cTpoeHue, (¢u3MUecKue MW XUMHYeckue cBoicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUJoB. CepHas KuclOoTa, (U3HMYECKUE U
XUMUYECKHEe CBOMCTBa (0OOIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U
cnenuduyeckre). XUMUYECKUE PEaKIINH, JeKalllie B OCHOBE MPOMBIIIIEHHOTO
cnocoba moxy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEepHOM KHCIIOTHI, KaUeCTBEHHAsI peakiusi Ha cyibdaT-uoH. Haxoxnenue cepsl
U €€ COeIMHEHUN B npupozae. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl
COEIMHEHUSIMH Cepbl (KUCIOTHBIEC JTOXKAH, 3arpsi3HEHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIIECHUS.

O61mas xapakrepucTuka 31eMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHHS. A30T, pacnupoCTpaHEHHE B
npupoje, pu3nueckue U XuMuueckne cBoictea. KpyroBopor a3ora B npupoe.
AmMuak, ero pu3nYecKue U XUMUYECKHUE CBOMCTBA, TIOJyYeHUE U PUMEHEHHE.
Conmu amMoHUS, WX (U3HUECKHME U XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbl aMMOHUA. A30THasi KUCJOTa, €€ MOJy4YeHHUE,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOIIME KaK TMpeACcCTaBUTENs Kiacca
KucinoT u crneuuduueckue). Vcmonap3oBaHre HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MUHEPAJBbHBIX YyA00peHHil. XUMHUECKOe 3arpsi3HeHHE OKpY>Karolen
Cpeabl COEAMHEHUSMU a30Ta (KUCJIOTHBIE N0, 3arPsI3HEHUE BO3AyXa, ITOUBBI
u BojoéMoB). Docdop, amnorponHbie Mogudukanun docdopa, uznueckue u
xumudeckue cBorctBa. Oxcun  dochopa (V) u  dochopnas kuciora,
bu3uvecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢pocharoB B
KayeCTBE MUHEPAJIbHBIX y100peHUil.

O6mrast  xapaktepuctuka d1meMeHToB I[VA-rpymmel.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, aJNIOTPOIHbIE
Monu(pUKalMK, pPacIpoCTpaHEHUE B MpHUPOAe, (U3MYECKHEe U XUMHUYECKUe
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupone. Okcuasl yriepoja,
ux (u3nuecKkue W XMMHUYECKHE CBOWCTBA, JCHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yrieponaa (IV), rumore3a 1o0albHOTO TMOTEIUICHUS KIKWMaTa, MapHUKOBBIM
spdekr. YrompHas Kuciaora U e€ conM, UX (U3MUECKHEe U XHUMUYECKHUE
CBOWCTBa, MOJy4YeHHE U MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIIbCKOM XO3SMCTBE.



[lepBoHauanbHblE TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COCIMHCHUAX yriepona (METaH, dTaH, ATHJICH, alleTHJICH, 3TaHOJI, TJIHIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHMKH  YTIEBOAOPOAOB  (YTOIb,
MIPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIICHHOCTH. [loHATHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKHPaX,
Oenkax, yriaeBoJax — U WX POJIM B KM3HU 4eloBeKa. MaTepualbHOE SIMHCTBO
OpPraHUYECKUX U HEOPTaHWYECKUX COCITUHCHHUIA.

KpemHnuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJIyYCHHUE H
npuMmeHeHne. CoenuHEeHUs KpeMHHsS B mpupojae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kpemaneBoit kucinore. CHIIMKaTBI, UX UCITOJIB30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEILHBIC MaTEPHUAJIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 0€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEIHCBHOM JKM3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HCEOPraHWYECKUX BEIISCTB, CBOWCTB COJITHOM
KHCJIOTHI, TIPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHE
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakaronue (pu3ndecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB U HUX COCIWHEHHUNH (BO3MOXHO HCHOJb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHUAOB (TajJOreHUIOB),
O3HaKOMJIEHHMEe ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEepUasIoB), HAOIOJEeHUE Tpoliecca OOYyrIMBaHUs
caxapa TMOJ JEWCTBHEM KOHIEHTPUPOBAHHONW CEPHOM KHUCIOTHI, H3y4YEeHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknmuu Ha Ccyiabdar-uoH W HaOMIOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BUJEOMATEPUATIOB), oOOpa3laMu
a30THBIX U (pocPOpHBIX YIO0OpEeHHH, MOTydeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAYECTBEHHBIX pEaKIHMii Ha WOH
aMmMoHUST U ¢dochaT-MOH U U3YYCHUE TPU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOW KUCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), H3YYEHUE MOJEIEeH KPUCTALTUYCCKUX
pemérok anmasa, rpadura, GdymnepeHa, O3HAKOMIICHHE C TIPOIECCOM
azcopOIM pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MpPOTHBOTa3a, TOJy4YeHHe, COOMpaHHWe, Paclo3HaBAaHWE M W3YYCHUE CBOMCTB
VIIEKHUCIOTO Ta3a, MPOBEACHUE KA4YeCTBEHHBIX pEaKIuid Ha KapOoHAT W
CWIMKAT-UOHBI M W3Y4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenme HeMeTaibl U UX COCAUHECHUS .



MeTaaibl U MX COeAMHEHUS

OO0miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanyueckoi CucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHEe METAILIOB. MeTtamnyueckast
CBSI3b U METAJUIMYECKAsT KPUCTAINIMYECKAS PEIETKA. DJIEKTPOXUMUUYECKUN Pl
HanpspKeHU MeTtaiuioB. PuU3nyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl ToNydeHUss MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIJIEHHOCTH.

[[lenounble  MeTauibl: ToyNokeHWe B Ilepuoguueckoid  cucTeMe
xuMuueckux 3neMeHToB [. 1. MeHneneeBa, CTpOEHHUE UX aTOMOB, HAXOXKJICHUE
B mpupojge. dusznueckue W XUMHUYECKHE CBOMCTBA (HA MpUMEpPE HATPUA U
kanus). OKcuabpl U THAPOKCHIIBI HAaTpus W Kanus. [IpuMeHeHue IIeI0YHBIX
METaJIJIOB U X COCTMHCHUM.

IllemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: TOJ0XKCHHE B
[Tepuonuueckoit cucreme xumuueckux osnemeHTtoB J[. WM. Mennaeneesa,
CTPOEHHE HMX aTOMOB, HaXxOXkJAeHHUE B mpupoae. Ou3znueckue U XUMHUYECKHUE
CBOWMCTBa MarHusg W Kalbliud. BakHeimne coeauHeHus Kajablus (OKCHI,
TUAPOKCHU, coJin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMuHui: mnosiokeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckue M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMQOTEpHBIE CBOMCTBa
OKCHJIa U TUAPOKCHUIA aTFOMUHUSA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, THAPOKCUIBI M coiu xeneza (II) u
xenes3a (III), ux coctas, CBOWMCTBA U MOJIYUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMHd METAJIOB W CIUIaBOB, UX (PU3HMYECKUMU
CBOWMCTBaMH, HW3Yy4YCHHE PE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIlMsl M HATpUs C BOJOW (BO3MOXKHO HCIIOJB30BAaHUE BHUACOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOKHO HCIIOJIb30BAaHHE BHUJCOMATEPHUATIOB), TMPU3HAKOB TMPOTEKAHUSA
Ka4ECTBCHHBIX PEAKIIMKA HA HOHBI: MarHusl, KaJblKs, ATFOMUHMS, [IMHKA, )KeJie3a
(I) u xenesza (III), memm (II), HabOmOomeHWE W OMHCAaHHWE MPOIIECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HaTpus, Kaausg U Kajdblus (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPHANIOB), HCCIIeoBaHUEe aM(pOTEPHBIX CBOMCTB



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

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuasisl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momorns npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKalollel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanusi BemiecTB, pganee — [IJIK). Ponp xumum B perieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3ydeHHe 00pa3oB MaTePHANIOB (CTEKIIO, CIIJIaBbl METAJIIOB, MOJIUMEPHbBIE
MaTepHaIbl).

Mescnpeomemmnole ceasu

Peanuzamus MeXNpeIMETHBIX CBSI3€M MpPU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTHEJIbHBIX
IPEAMETOB ECTECTBEHHO--HAYYHOI'O LIMKJIA.

OO61ure ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccupuKauus, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIBI.

®usnka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIWU],
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
MOJYIPOBOAHUKU, AUDIIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KpUCTAINTUYECKass pemi€Tka, CIUIaBbl, (U3UYECKUE BEIUYMHBI, EIUHUIIBI
MU3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: gporocunTes, npixanue, 6uocdepa, sKocucTeMa, MHHEPAIbHBIC
yA00pEeHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIETo
o0pa30oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Yy4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH IOBEJICHHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIMN 00yUYaIOIINXCS.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOYy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpPHEHTAIUA M
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTU:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

IIEHHOCTHOTO  OTHONICHUSI K  OTEYECTBEHHOMY  KYJIBTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEIWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAayK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIe! O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHUPOBOH W
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX OO0
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHUM B  KOJUJIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B
OOIIIECTBEHHO IOJIE3HOM, Y4eOHO-HCCIICIOBATEIILCKON, TBOPUECCKONH M JIPYTHX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATEIHHOCTU
[P BBITIOJTHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUH XUMUYECKHUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHUI0O ¥  B3aWMONOMOINM B  TIpoIlecce OTOM  ydeOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M IOCTYIKH CBOMX
TOBapHIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKHE MPECTABICHHS O BEIIECTBE U XMMHUUECKON peaKilnuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISIOLIUE
OCHOBY JJIsl TOHUMAaHWSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



[TI03HABATEIbHBIE MOTHUBBI, HAIPABICHHBIE HAa IOJIy4YEHUE HOBBIX 3HAHUI
M0 XUMHHM, HEOOXOJUMBbIC sl OOBSCHEHHs HAOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKOM KYIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOATEIbHON paldOoThl € Yy4YE€OHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypO, JOCTYNHBIMU  TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO003HATEIbHOCTb, TOTOBHOCTH U
CHOCOOHOCTh K  caMOOOpa30BaHWIO, TPOEKTHOW U  HCCIE0BaTENIbCKOM
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBIE€HHOCTH U YPOBHs 00y4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KU3HHU, OCO3HAHHME TOCIEACTBUN U
HETMPUSATUE BPEIHBIX TMPUBBIUCK (YIMOTPEOJICHHUS aJIKOTOJS, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBHJl  0E30MacHOCTH  IpHU
oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PeaibHOU JKH3HU,

S) Tpy10BOro BOCIIMTAHMS

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHUIO MPOQEcCUuil U Tpyna pa3IuvdHOrO
poza, yBaXKeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHMsS MPEAMETHBIX 3HAHUUA N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPACKTOPUU MPOAOKEHUS 00pa3oBaHUS C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHON mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

9KOJIOTHYECKH LEJIECO00pa3HOE OTHOUIEHWE K IMPHUPOAE KaK HMCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIECTBOBAaHMSI, TIOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza JKU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOIECHUS
mpaBuil 0€30MACHOTO TMOBEICHHUS MpH pabdOTe C BEIIECTBAMHU, a TAaKXKE B
CUTYalMX, YTPOKAOUIUX 310POBBIO U )KU3HU JIIOJIEN;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU N3YUCHUN XUMHH, JIJIS
pelIeHusl 3aja4d, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUS YPOBHS 3KOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHUS TIJ100aJIbHOTO
XapakTepa SKOJOTMYECKUX MpoOJeM U MNyTed HMX PEelIeHUs MOCPEACTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOIO0 MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM
B MO3HABATEJIbHON, KOMMYHUKATUBHOW U COLIMATIBHOMW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeranpeaMeTHBIX PE3yIbTAaTOB BBIACISIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUs OOIlCHAYyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIMI, TUMoTe3a, (akT, CUCTEeMa, IMPOIECC, AKCIEPUMEHT U JPYroe.),
KOTOPBI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OATUX NpeaAMETOB  (HOPMHUPOBATH
MpeACTaBICHUE O IEJOCTHOM HAayYyHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUSl (IO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble O00ecrneurBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
IUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUEOHOU e TEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBHS

ba3zoBbie JiornyecKkue 1ecTBUA:

YMEHUS HCIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACISITE UX XapaKTEPHBIC
PU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMH MOHATHIMU ), UCTIOJIb30BaTh
MOHSTHUS I OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEPUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJIECJACTBEHHBIE CBS3M MEXIYy OOBEKTaMu
U3YYEHUsI, CTPOUTH JIOTHYECKUE PaCCykKACHUS (MHIAYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUH), AENAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE TPUMEHATh B TMpOlLleCCE€ IMO3HAHMS TMOHATUS (TpeaMETHbIE WU
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBbIBaTh IMUPOKO TNPUMEHSEMbIE B XUMHUU MOJEIbHBIC
IPEJICTABIICHUSI — XUMUYECKUI 3HaK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHHE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, C y4€TOM OTUX  MOJEIBHBIX IMPEACTAaBICHHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBCHHBbIE TMPHU3HAKKM HM3y4aeMbIX OOBEKTOB —
XAMHYECKUX  BEMIECTB M  XUMHYECKUX PpEaKIui, BBIIBISATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOLIECCax U SIBICHUSX.

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA

YMEHHUE HCTO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Ji1 (DOPMUPOBAHUSA THUIMOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTaHU3AINH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3yibTaT, (HOPMYIUPOBATH 000OIICHUS



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

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH U HMHTEPIPETUPOBATH MH(OOPMAIIUIO
pa3IUYHBIX BUAOB M (OPM MPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYUYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POpMAITHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIE METOJIbI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH AKTUBHOT'O WCIIOJIb30BAHUS PA3JIMYHBIX IMOWCKOBBIX
CHUCTEM, CaMOCTOATEIIbHO BBIOHMpATh ONTUMAIBHYIO (OpPMY MPECTaBICHUS
uH(OpMalMK ¥ WLTIOCTPUPOBATH PEIIacMble 3aJa4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamMi, IpyrumMu ¢popmMamu rpadvku U UX KOMOUHAIIUSIMU;

yMEHHE HCIOJIb30BaTh M aHaJIM3UpOBaTh B IIpollecce Y4yeOHOUW u
UCCJIEA0BATENBCKON JEATEIbHOCTU UH(pOpMAIIIIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHS 3a/1aBaTh BOIPOCHl (B XOJe nuanora M (WiM) AUCKYCCHM) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS TIPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JenaTh MPE3CHTALMIO
pPE3YNBTATOB  BBIMIOJHEHUS XMMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTro
OTIBITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  NIESITENbHOCTH IPU  PELICHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OONIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSMHU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCcTBa BHITIOJIHEHHOUN pabOThI U APYTHE).

PeryjasiTUBHbIC YHUBepCaJIbHbIe Y4eOHbIE JeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEACNISTh eI NEATeIbHOCTH, MIAHUPOBATD,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO



NEeSATENbHOCTD, BBIOMpaTh Haubosee 3pPeKTuBHbIE CIOCOOBI pEIIeHHUs] YUeOHbIX
Y TO3HABATENbHBIX 3a/7a4, CaMOCTOSITENBHO COCTAaBISATH WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIA QJITOPUTM JEUCTBUU IMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYY€HHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3yJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIOIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, IPEJJIaraéMble B YCIOBHUH
3a7JaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX peE3yIbTATOB MO OCBOCHHUIO OO0A3aTEIBHOTO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHW (enepaibHON paboyeil mporpamMmoi,
BBIJIEJISIIOT: OCBOCHHbBIE 00YYAIOUMMUCS Hay4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI
neucTBui, crnenuduyeckue IS TpeAMETHOM obsacth «XUMUS», BB
NEATEIbHOCTH 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K konmy oOyuenust B 8 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHUYECKUM BJIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOAHASI U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs
U MOJIEKYJSIpHAsT Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSPHAS
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIIPHBI ~ 00BEM, OKCHJI,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUUYECKas pEeaKLHus,
KJaccuUKaIs peakuii: peakiui COeIMHEHUS, PEAKIIUU PA3IOKEHUS,
peakuuyu 3aMelIeHHs, peakIMu OOMEHa, JK30- U SHIOTEPMUUYECKUE
peakIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CII0M
aToma, aToMHasi opOuTadb, paadyc aromMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJIApHAs KOBAJIEHTHAs CBA3b, WOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAIIKsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IMPUMEHSATH 3TH NOHATUS MPU ONKMCAHWH BEIIECTB U UX MPEBPALICHUN;

e WCIIOJIB30BaTh XWMHUYECKYI) CHMBOJHUKY JUISI COCTaBICHUS (HOPMYI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApPHBIX
COCIMHEHUAX, CTENEHb OKHUCIECHHUS JJIEMEHTOB B  OMHApHBIX
COCMHEHUAX, NPHUHAIICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY



coeuHeHU mo ¢GopmysiaM, BUJl XMMHUYECKOM CBsA3U (KOBaJCHTHAas U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cmbich llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh NMOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT UX MoJjioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, MTOCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJISIDHOTO yU€HHMsI, 3aK0OHa ABOTaIpO;

OMHCBHIBATh M XapakTepu3oBaTh TabiuuHyro (opmy [lepuomnyeckoit
CUCTEMbl XHMHYECKHUX DOJEMEHTOB: pa3inyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIIKME TIEPUOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucteMa XUMHYECKUX dnemeHtoB J[. U.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB | 3apsja  sapa, oO0Iee Yucio
AJIEKTPOHOB U PACIPEICIICHUE UX 10 AICKTPOHHBIM CJIO0SIM);
KJIacCU(PUIIUPOBATh ~ XUMHUUYECKHE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIECTBAa, XUMUYECKHUE PEaKINu (II0 YUCITY U COCTaBy YYaCTBYIOIIUX B
pEeakIUy BEIIECTB, M0 TeIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX ~ KJIACCOB,  TOJTBEpXAas  ONUCAHWE  IpUMepaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKITUH;
IPOrHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCMMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTH TPOTEKAHUS XUMUYECKUX
IPEBpAIEHU B Pa3INYHBIX YCIOBUSX;

BBIUUCTISITH OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJISAPHYIO MacChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO »dJeMeHTa Mo (opmyre
COEIMHEHUs, MAacCOBYIO [IOJII0 BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIBLHON NIEATETbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
KJIacCU(UKAIINIO, BBISIBICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3CH — s
U3Y4YEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4yHble  METOABl  TO3HAaHWUS —  HAOJNIOJEHHE, HU3MEPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEabHBIA U MBICIICHHBIN);

ClenoBaTh MpaBWIaM  TIOJB30BAaHHUS  XMMHUYECKOW TOCYIO0H |
nabopaTopHbIM O0OpYAOBaHMEM, a TakXKe MpaBuiIaM oOparieHus: ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIIUSMUA TIO BBITOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUpPaHUIO



K

razoo0pa3HbIX BeHIECTB (BOJAOpOJa M KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACTEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, TJIAHUPOBATh M MPOBOAUTH XUMUYCCKHE IKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEHM W  KHUCIOT C IOMOIIBIO
UHIUKATOPOB (JTakMmyc, peHondTanenH, METUIIOpAHK U APYTHE).

KOHIly oOyueHus B 9 kJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

PacKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHO€ BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTh, CTENCHb
OKUCJICHUS, XUMHYECKasi pEeaKlusi, XUMHUYECKas CBA3b, TEIIOBOU
addekT peakuuu, MOIb, MOJSPHBI 00BEM, pPacTBOP, DIEKTPOIUTHI,
HE3JICKTPOJIUTBI, JIEKTPOIUTAUECKAS] TUCCOLMAIIUS, PEAKIIMA MOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIMTE]Ib, BOCCTAHOBUTEIb, OKHCICHHE W  BOCCTAHOBJICHHUE,
ajutotTponusi, aM(OTepHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIM4ecKas), KpUCTaUIMYecKas pemérka, KOppo3us
METAJJIOB, CIUJIaBbl, CKOPOCTh XHMHUECKOW pEakluu, IMpeaesibHO
nonyctuMast konuenTpanusa [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHU H
MPUMEHSTH 3TH MOHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITOJIB30BaTh XHMHYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHS (HOpMYI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

ONpeAesiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHHUAX PaA3JIMYHOTO COCTaBa, IPHUHAMICKHOCTh
BEIIIECTB K OMNpPEAeIEHHOMY KJIacCy COEAWHEHHM 10 (GopmyiiaM, BHI
XUMHUYECKOW CBSI3M  (KOBaJICHTHAs, HWOHHAs, MeETaUIMYecKas) B
HEOPraHMYECKUX COCIMHCHUSAX, 3apsJi HOHA 110 XUMHUYECKOH (opmyiie,
XapakTep Cpelbl B BOJAHBIX PAacTBOpPaX HEOPTraHMYECKUX COCAUHECHHH,
THI KPUCTAUIUYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci I[lepuognueckoro 3akona [I. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHHWE: OMUCHIBAaTh U XapaKTEpU30BaATh
Tabnmuayro Gopmy [leproandeckolr CUCTEMBI XUMHUECKUX DJIEMEHTOB:
pasuyaTh MOHATHS «TJaBHas moarpymnma (A-rpymnma)» WU «Imo0odHast
noarpynmna (b-rpynmna)», Manele U OOJbLIME TMEPUOABI, COOTHOCUTH
0003HauYCHMUS, KOTOpPbIE HMEIOTCS B IIEPUOJMYECKONM Tabmuie, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHMHYECKHX



AJIEMEHTOB (CoCcTaB M 3apsj sapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX 10 DJJIEKTPOHHBIM CJI0sIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTHU B U3MEHEHHUH CBOMCTB RJIEMEHTOB U UX COCAMHEHUN B
npejaesiax MajblX NMEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUIIUPOBATh ~ XUMUUYECKHUE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIECTBA, XUMUYECKHUE PEaKINu (II0 YUCITY U COCTAaBY YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIIOBOMY 3(D(EKTy, M0 U3MEHEHUIO CTETeHEN
OKHCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIKUE U CHEUPUIESCKUE XUMHUECKUE
CBOMCTBa TMPOCTHIX W CJOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaAKIUA;

COCTaBJISITh YpPaBHEHUSI DJIEKTPOIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
mieioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHUSI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BENIECTBAMH Pa3TMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINA
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSX;

BBIUUCTISITh OTHOCHUTEIbHYIO MOJEKYISIPHYI0 M MOJISPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJIO0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaklny;

coOmoaTh  MpaBWia  TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
1abopaTopHbIM O0OpYJOBAaHMEM, a TaKXe IMpaBuia OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOMYYCHUIO U COOMPAHUIO
ra3zo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

MPOBOJIUTh  PEAKIMH, TMOJITBEPKIAIOIINE KAuYeCTBEHHBI COCTaB
pPa3IMYHBIX BELIECTB: pPACMO3HABaTh OMNBITHBIM NYTEM  XJIOPHU-,
Opomun-, womua-, KapOonat-, ¢Qocdar-, cummkar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI U MOHBI MU3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIKME B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BELIECTB;



e TMPUMEHATH OCHOBHBIC OTEPAMA MBICIUTCIIEHON JCATEIBHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHHE, 0O0O0OIeHue, CcHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJISI U3y4YCHUSI CBOMCTB
BEIICCTB M XUMHUYECKUX PEaKIHHA, CECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUSI — HAOJIOeHNEe, U3MEpPEHNE, MOJICTUPOBAHNE, YKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
n/n TeM MPOrpaMmabl Bcero Konrpoanunie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 ) bu6moreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
yeJioBeKa
12 BemiecTBa 1 XuMu4eckue 15 | 0 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BelllecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [JOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Boaopoa.Ilonsarue o kucnorax 2 0 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubnuoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazgeny 30



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

Paznean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumnieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKI U

[Tepuonnueckuii 3aKOH U

IIepnoauueckas cucrema
bu6mmoreka [{OK

3.1 XUMUYECKUX 3ieMeHToB /1. U. 7 0 0
https://m.edsoo.ru/7f41837¢

Memnnene-eBa. CTpoeHune
aToma

XUMHYECKAS CBA3b.

3.2 OKHUCIUTENBHO- 8 1 0 bubmuoreka [IOK

https://m.edsoo.ru/7f41837¢

BOCCTAaHOBUTCJIBHBIC PCAKIITNH

bubnuoreka [JOK
Hroro mo pazgeny 15

https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 0 0 bubnmnoreka LIOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJJMYECTBO YACOB I1O

I[TPOTPAMME 08 4 >



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

9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMH4yeckmne peakuun
11 [ToBTOpenue u yriuyoieHue 3HaHUH 5 | 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIMALIMS. 8 | | bu6moreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 0 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 0 0
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 0 1
https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
54 OO1ast XapakTepUCTUKAa XMMUYECKUX 8 | ’ bubnuorexa [IOK
' aneMeHToB IVA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636



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

KPEMHHUI U UX COCTUHEHUS

Hroro no pazgeny 25
Pazgen 3. Merasibl M UX COeIMHEHUS
bu6mmoreka [{OK
. % 4
31 ObmyHe CROCTEA METAILIOR https-/m.edsoo.ru/7f41a636
bubmmoreka [{OK
2 B 7 1
3 AKHEUIIINE METAJLJIbI U UX COCTMHECHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumusi v oKpy:Kaomasi cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa TOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmiorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoThl
pecypchl
| [Ipenmer xumuu. Poss xumun B | 0 0 bubmmoreka [{OK
JKU3HU yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
) Ilonsarue o MeTo1ax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTueckas padorta Ne 1 «IIpasuia
3 paboTHI B Ta0OPATOPUU U TIPUEMBI | 0 0 bubnuoreka [IOK
oOpareHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 0 0 bubnuorexa [JOK
pazzaeseHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2
. bu6mmoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1 0 0
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIIEMEHThI. 3HAKH | 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8 [IpocThie U cIOXKHBIE BEIIECTBA 1 0 0 nommotexa O

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE
https://m.edsoo.ru/ff0d2d50
bu6mmoreka [{OK
10 ATOMHO-MOJIEKYJISIPHOE YUECHUE
https://m.edsoo.ru/ff0d2eae
1 OTtHocuTenbHAst aTOMHas Macca. bubnuorexka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XHMHAYECKOTO AJIEMEHTa B bubmmoreka [{OK
COECJIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mosbs. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Ou3nvecKrue U XMMUYECKHE SBIICHHUS. bu6moreka [IOK
X¥AMHUYecKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yclioBUA NPOTEKaHUS bubnuoreka [IOK
XUMHUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brluncnenust KoaudyecTBa, MacChl
bu6mmoreka [JOK
17 BEIIECTBA MO YPABHEHUSIM XUMHUYECKUX
. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUIeCKUX peakiuui
18 (coenuHeHwMs, pa3IoKEeHHs, 3aMeIleHuUs Bubmmorexa LIOK
A »P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIMKIoNeaucT. O6o0IIeHne U
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3alus 3HaHUI
20 KonTponsnas padora Nel mo teme bubnmnoreka [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKLIUI)

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecs rasoB. CocraB Bo3ayxa.

bu6mmoreka [{OK
21 Kucnopon — anemeHT u npocroe
https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
DOU3NYECKUE U XUMHUYECKHE CBOMCTBA
bubmmoreka [{OK
22 KHCIJIOpoJia (PeaKIuy OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcuaax
CriocoObl MoTy4eHust KUCIOPO/ia B
23 nmabopaTopum Zlqn OMI)IHIJ'IerHOJICTI/I bubmorexa HOK
PATOpHi & 1P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoit 3 (PpexT XUMHIECKOH peakIuy,
bu6moreka [IOK
24 MIOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYECKUX PEAKIUIX
TommBo (HedTh, yroiabs U METaH).
bubmoreka [IOK
25 3arpsi3HEeHHe BO3IyXa, CIIOCOOHI €T0
https://m.edsoo.ru/ff0d4c4a
MPEOTBPALLICHUS
[IpakTrueckas padota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITomyuenue u coOMpaHue KUCIOPOa,
. https://m.edsoo.ru/ff0d4ae2
HU3yYEHHE €r0 CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnunoreka [JOK
BeniecTBO. HaxoxaeHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
73 dOu3nyecKue U XUMUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojopoa. [IpumeHenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax M COJISIX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI mostydeHus: BOAOPOia B bubnmnoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0

[Ipaktudeckas padora Ne 4 o teme

bu6mmoreka [{OK

31 «Ilonmyuenue u cobupanue BOI0PO/Ia,
. https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
b K
32 Monsipabiit 00bE€M ra3oB. 3akoH ABOTaApO nommorexa HO
https://m.edsoo.ru/ff0d542e
Brruncaenus o0n€Ma, KoJIM4ecTBa
bu6mmoreka [{OK
33 BEIIECTBA Ia3a M0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIH 00BEMY
Boraucnenus 00EMOB Ta3oB 110
bu6mmoreka [IOK
34 YPaBHEHMIO PEAKIIMHA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B
35 dOusnvecKue U XMMHUYECKHUE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [loHsarue 00 bubnuorexa [JOK
WHIUKATOPaX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbliieHHbIe U
bu6mmoreka [JOK
37 HEHACBIIIEHHbIE PaCTBOPHI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0J1s1 BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 mo Teme
33 «IIpuroroBnenue pacTBOpPOB ¢ bubnunoreka [JOK
onpeaesEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomgopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKaius, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TosmydyeHne u XMMHUYECKUE CBOMCTBA
bu6mmoreka [{OK
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: COCTaB, KIacCHU(pUKALIHS, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKHE CBOWCTBA bubnuorexa [JOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [JOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI bubnuoreka [IOK
MOJIYYCHUS, XUMUUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUN
43 ['enernueckas cBsi3b MKy KiaccaMu bubnuoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubnunoreka [JOK
49 O000111eHIE U CUCTEMATH3ALUS 3HAHUN s
https://m.edsoo.ru/00ad9cb2
KonTponsnas pabora Ne3 mo teme
" bubnuoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
on https://m.edsoo.ru/00ad9ela
COETMHEHU I
51 IlepBble MOMBITKU KIacCU(PHUKALIUN bubnuoreka [IOK
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XUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpymnmnax CXOoAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

Ilepnoanueckuit 3akoH u [lepuoanueckas

bu6mmoreka [{OK

52 cucTeMa XUMUYECKUX 31eMeHToB /. U.
https://m.edsoo.ru/00ada52c
Meuneneena
53 Ilepuoasl, TPYIIIEL, ITOATPYIIIIBI bubmaorexa [IOK
P » TPYIIIBL, pyn https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubnuorexa [JOK
M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEeK aTOMOB
. bubnuorexa [JOK
55 aneMenToB llepuoanueckoii cucremsr /1.
https://m.edsoo.ru/00ada6bc
N. Menneneena
XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA
. bu6moreka [IOK
56 1o ero noJioxeHuto B [leprnoanueckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneera
3nauenue [lepuoamyeckoro 3akoHa ajis
57 pa3BUTHS Hayku U TipakTuku. /. 1. bubnuoreka [JOK
MenneneeB — y4EHBIH, MTEIAaror U https://m.edsoo.ru/00ada96e
rpak JaHuH
53 DJIEKTPOOTPUIIATEITLHOCTh aTOMOB bubnuoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka IHOK
59 Honnas xumMmu4deckas cBsA3b s
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
60 KoBanentnas nonsipHasi XuMu4eckasi CBA3b
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBanenTHas HenoJssipHas XuMU4ecKas

https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

CBA3b

62 CrerneHb OKUCICHUS 1 bubmorera [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC | bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTENTN U BOCCTAHOBUTENH 1 bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTponsnas pabora Ne4 no teme | bubnuorexa [JOK
«CTtpoeHne atoMa. XUMHYECKas CBSA3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IeHE U 1 bubnuoreka [JOK
CHUCTEeMaTH3alusl 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U | bubnuoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PeseprubrIit ypok. O6001eHNE 1 | bubnuoreka [IOK
cUucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
[lepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | 0 0 bubnuorexa [JOK
XUMHUYECKUX AemeHToB Jl. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B H3MEHECHUH
. bubnuorexa [JOK
2 CBOMICTB XUMHWYECKUX DIJIEMEHTOB 1 0 0
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOI0B
3 Knaccudukanus 1 HOMEHKIaTypa | 0 0 bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XuMH4eCcKOil CBSI3U U THIEI | 0 0 bu6moreka [IOK
KPUCTAILUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriayoiaeHue 1 | 0
3HAHUM OCHOBHBIX Pa3/IelIOB Kypca
8 ximacca»
Knaccudukanus XuMmuaeckux
. bubmuoreka [JOK
6 peaKIuii Mo pa3IuYHbIM 1 0 0
https://m.edsoo.ru/00adbcb0
MpU3HaKaM
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eakiyu. [ToHITHE 0 TOMOT'€HHBIX 1 0 0 bubmorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
Y TE€TEPOreHHBIX PEaKIUIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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TloHaTHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

bu6mmoreka [IOK

8 Ha CKOPOCTh XUMHUYECKOH peaKINu
p peaidl https://m.edsoo.ru/00adc28c
U TIOJIOKEHHE XUMHUIECKOTO
paBHOBECHs
9 OKuCIUTEITHHO- bubmmoreka [{OK
BOCCTAHOBUTEIIbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus 2MEKTPONUTHUECKON
bubmmoreka [{OK
10 nuccoruani. CHIbHBIE U ClIa0bIe
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuotexa [JOK
11 HoHHbIE ypaBHEHHUSs peaKIuil
https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIIOT U
12 OCHOBAHHI B CBETE bubnuorexa [JOK
MpEeACTaBICHUI 00 https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOIUALINHT
XUMHYECKHE CBOMCTBA COJIEH B
. bu6mmoreka [JOK
13 CBETE MPEACTABJICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOIUALINKT
. bu6mmoreka [JOK
14 [TonsiTue o ruapoIn3e coiei
https://m.edsoo.ru/00add9d4
L5 O60061eHre u cucTeMaTu3anus bubnunoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Permrenne skcnepuMeHTAITLHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3agauy
17 KonTtposnpHas padota Ne2 o teme bubnuoreka [IOK
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«INEKTPOIUTUYECKAS
IMCCOIUAIHA. XUMHUUECKHE
peaKkIiu B pacCTBOPAX»

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

OOmast xapakTepuCcTUKa

bu6mmoreka [{OK

18 rajoreHoB. XMMHYECKHUE CBOMCTBA
https://m.edsoo.ru/00addfe2
Ha IpuMepe Xjaopa
Xnoposojopoa. CossiHast KUCIOTa,
. bubnuotexa [JOK
19 XUMHYECKHE CBOMCTBA,
https://m.edsoo.ru/00ade104
MOoJTy4eHHUE, TPUMEHEHUE
[IpakTiueckas padora Ne 2 o
. bubnuotexa [JOK
20 teme «llonmyueHnue cosistHOM
. . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUe e€ CBOUCTBY
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUH, €CIIN OJIUH bubamorera LHOK
peaKiIHH, A https://m.edsoo.ru/00ade488
U3 pEareHToB JIaH B U30bITKE
” OO6mras xapakTepucTuKa bubnuoreka [IOK
aneMeHTOB VIA-rpymibl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIUpUKALUN
3 cepnl. Haxoxnenue cepsol u € bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPbI
CepoBoaopo, CTpOEHHUE,
P P P bubmuoreka [JOK
24 (bU3UYECKUE U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHas KUCIOTA,
p p bu6mmoreka [JOK
25 buznyecKkue 1 XuMUYECKHe

CBOI’ICTB&, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE IIPOMBIILIIEHHOTO CII0Co0a
ITOJTY4EHUS CEPHOU KUCIIOTHI.

bu6mmoreka [{OK

26
XHAMHMYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarOLIEn CpeJIbl
COCTMHEHUSIMU CEPBI
7 Brraucienmne MacCoBOM JOIH bubmmoreka [{OK
BBIX0/1a IPOAYKTA peaKU https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
aneMeHTOB VA-rpynmnsl. A30T,
bu6moreka [IOK
28 pacnpocTpaHeHue B IPUPOJIE,
https://m.edsoo.ru/00adeea6
(hU3UYEeCKre U XUMHUYECKUE
CBOWCTBA
AMMuak, ero pusudeckue u
. bu6moreka [IOK
29 XUMHUUYECKUE CBOMCTBA, MOJyYCHUE
https://m.edsoo.ru/00adf004
U IPUMEHEHHE
[Tpaktrueckas padota Ne 3 o
bu6mmoreka [JOK
30 teme «llonmyyenue ammuaka,
. https://m.edsoo.ru/00adf180
W3Y4YEHUE €ro CBOUCTB)
31 A3oTHas KucoTa, e€ pusndeckue bubnuoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B Ka4eCTBE
3 MUHEPAJIbHBIX YIOOPEHUIA. bubnuoreka [JOK

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl
COCIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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docdop. Okcun dhocdopa (V) u
dbocdopHas kucinora, GU3NIECKHUEC

bu6mmoreka [IOK

33
1 XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Hcnonb3oBanue pocdaTos B
34 KAa4eCTBE MUHEPAIBHBIX bubnuorexa [JOK
ynoOpeHuit. 3arpsi3HeHNE https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYraepon, pacnpocTpaHeHHE B
POZ, Pacpostp BuGmmorexa 1[OK
35 npupo/ie, GU3NIecKue u
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcupnpl yriaeposaa, ux pusndeckue
U XUMHUYECKHUE CBOMCTBA.
bu6moreka [IOK
36 DKOJIOTHYECKHE TPOOIJIEMBI,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yriepoja
(Iv)
N bu6mmoreka [JOK
37 VronpHas KUCIIOTa U €€ CONU 1
https://m.edsoo.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o
18 teme "[lonydyenue yriekucioro bubnuoreka [JOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
bubnuoreka [JOK
39 OpPraHUYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX yriepo/ia
N bu6mmoreka [JOK
40 KpemHuuii u ero coennHeHus s

https://m.edsoo.ru/00ae080a
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[Ipaktuyeckas padora Ne 5.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

41 .
3aj1a4 1o teme «BakHeime https://m.edsoo.ru/00ae0bf2
HEMETaJUThl K KX COSTUHCHUS
KonTtposneHast padota Ne3 mo teme

. bubnuorexa [JOK
42 «BaxHee HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO011as XxapakTeprucTUKa
XUMHYECKHX DJIIEMEHTOB —

43 MeTaJIjI0B. MeTajruecKkas CBsI3b U bu6moreka [IOK
MeTaJlJInYecKast KpUCTaJIndecKast https://m.edsoo.ru/00ae103e
pemérka. @u3n4YecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIOB.

. bu6moreka [IOK
44 DJIEKTPOXUMUYECKHI P
. https://m.edsoo.ru/00ael 156
HanpsHKEHUM METaIoB
OO6mme crnocoOb! MOTYyICHHS
MetaiuioB. CriiaBbl. Berunciienus
bu6mmoreka [JOK
45 110 YPaBHEHUSIM XUMHUYECKUX
. https://m.edsoo.ru/00ael 156
peaKIuid, €CJIM OJIUMH U3 PEarcHToB
COJEPKUT IPUMECH
bubnuoreka [JOK
46 [TonsiTue 0 KOPPO3UK METAILIIOB
https://m.edsoo.ru/00ael278
bubnuoreka [JOK

47 [Ilenouynble MeTATIBI H

https://m.edsoo.ru/00ael14b2

43 Okcuapl ¥ TUAPOKCUIBI HATPUSA U bubnmnoreka [JOK

Kalausi

https://m.edsoo.ru/00ae14b2
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[IlenoyHo3eMeNbHBIC METAIIIBI —

bubnuoreka [IOK

49 KaJIBIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
. bubnuotexa [JOK
50 Baxueiimmue coeTMHEHNS KaIbITAs
https://m.edsoo.ru/00ael Se8
51 O06o01IeHre U CHCTeMaTH3aIus
3HAHUHN
57 JKEcTKOCTh BOJIBI U CITIOCOOBI €& bubmmoreka [{OK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTuueckast pabota Ne 6 o
53 TepMe ")KéCTKOCI?H) BOJIBI 1 METOIBI bubmorexa HOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmMmdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
56 Weneso bu6moreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUABI U COTU bubnuoreka [JOK
xene3a (II) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
53 O00011IeHNE U CUCTEMATH3ALIUSI
3HAHUU
[IpakTueckas paborta Ne 7.
59 Pemenue skcnepuMeHTanbHbIX bubnunoreka [JOK
3aj7a4 1o Teme «BakHelmnne https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHECHUS
60 Brrunciienus no ypaBHEHUSIM bubnmoreka [JOK
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XUMHUUYECKUX PEAKIIUH, €CIU OJUH
W3 pEeareHTOB JaH B U30BITKE WIIN

COAEPKUT IpUMeCH. Beruucnenus
MAacCOBOM J0JIA BBIXOJA MPOAYKTA
peakuuu

https://m.edsoo.ru/00ael750

O000IIIEHNE U CUCTEMATHA3 AL

61 . 1
3HaAHUHN
KontponbHas padota Ned4 o teme
62 «Baxueunmme MeTauIbl 1 UX 1
COCTMHCHUS
63 BemectBa u maTepuainsl B 1 bubnuotexa [JOK
MOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE | bubnuoreka [IOK
OKpYKarolEen cpeibl https://m.edsoo.ru/00ae4270
65 Posib xumMuu B pemienun | bubnuoreka [IOK
AKOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O6001eHNE 1 | bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IEHNE U | bubnuorexa LIOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WU.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Xumus. 8 ki1.: KontponbsHbie 1 mpoBepoyHbie paboThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa
u ap. - M.: llpoda, 2007.

2. Xumusl. 9 xi1.: KoHTposapHbIe U TpoBepoUHble paboThl K yueOHuky O. C.
["abpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yiakosa
u ap. - M.: lIpoda, 2010.

3.TI'abpuensu O. C., Bocko6oiinukosa H. I1., SmrykoBa A. B. Hactonbhas
KHHUTA yuuTeas. XuMmus. 8 ki1.: Metoaudeckoe mocobwue. - M.: JIpoda, 2011.
4.T'abpuensu O. C., OctpoymoB W. I'. HactonbHas kHUra yautens. Xumus. 9
KII.: Metoaudeckoe mocoodue. - M.: JIpoda, 2007.

5.I'abpuensu O. C., AmykoBa A. B. Pabouas Terpans. 8 k. K yaednuky O.
C. I'abpuensna «Xumus. 8.» - M.: [lpoda, 2008.

6.I'abpuensn O. C., AmykoBa A. B. Pabouas tetpans. 9 ki. K yuebnuky O.



C. TI'abpuensna «Xumusd. 9. — M.: [Ipoda, 2008.

7.T'abpuensu, O. C. Meroauueckoe nocooue k yueonuky O. C. ['aOpuensina
«Xumusa». 8 knace / O. C. I'abpuensn. — M. : [Ipoda, 2018. — 109
8.I'abpuensiH, O. C. Metoanueckoe nocodue k yueOHuky O. C. 'abpuensna

«Xumusy. 9 knace / O. C. I'abpuensin. — M. : [lpoda, 2018. — 108.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
[lopran dynnameHTanbHOro Xumuyeckoro oopasonanusi ChemNet.

Xumunueckast tHpopMalmoHHas ceth: Hayka, o0pa3oBaHue, TEXHOJIOTUH

http://www.chemnet.ru ['azeta «Xumus» U cailT 115 yuutens «5 uay Ha ypok

XUMHN»

http://him.1september.ru Enunas kosexuus LIOP: IIpenmeTHast KomieKus

«XUAMUI»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o61eo0pa3oBaTeIbHOTO

nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6GepoBoii



http://www alhimik.ru Bcepoccuiickast onumIiuaa mKoJIbHUKOB [0 XUMUU

http://chem.rusolymp.ru Opranudeckast Xumusi: 3J1€KTPOHHBIN YUeOHUK st

CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: IEKTPOHHBIN yUEOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUMHUS

http://www.chemistry.ru JlucTaHIInOHHas OJIUMITAAA TIO XUMUU:

TGHGKOMMYHI/IKaHI/IOHHHﬁ 06p330BaT€HBHBIﬁ ITPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucranimonHsie

9BPUCTHYCCKUC OJITMMIIMAbI I10 XUMHNHU

http://www eidos.ru/olymp/chemistry 3anumarenbHass XUMUs

http://home.uic.tula.ru/~zanchem W13 ompiTa paboTHl YIUTENSI XUMUN: CAUT

H.1O. CeicmanoBOIt



http://sysmanova.narod.ru Ka6uner xumuu: caiit JI.B. PaxmanoBoi

http://www 104.webstolica.ru Knaccudukanus XuMudeckux peakiui

http://classchem.narod.ru KouTpen — Xumust a1t Bcex: yueOHO-

UH(GOPMAIIMOHHBIN cailT

http://kontren.narod.ru Matepuainsl kadenpsl pu3ndecKoil 1 KOJIIOUTHON

xumuu FOxHOTro henepaibHOro YHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Metonuka o0ydeHuss XUMHUH: CalT

kadeapsl xumun HI'TTY

http://mctnspu.narod.ru MeTonuueckoe oObeIUHEHUE YUUTETEH XUMUH

CeBepo-BocTounoro okpyra ropoaa MockBbl

http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTHYECKOE COOOIIECTBO

http://www. nanometer.ru OHnaiiH-CIIPaBOYHUK XUMHUYECKUX AJIEMEHTOB

WebElements



http://webelements.narod.ru [lonynsipnas 6uOIMOTEKA XUMUYECKUX

DJICMCHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: ydeOHbIE U CITPaBOYHBIC MATEPUAIIBI IO

XUMHUHN

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mwup xumun

http://chemworld.narod.ru Caiit «BupTyanbHas XuMUYeCKas IIKOJIa»

http://maratakm.narod.ru Caiit «Mup XuMumn»

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

http://www.xumuk.ru Xumudeckas ctpannuka SApocnasckoro LleHTpa

TEJICKOMMYHHKAIIMN U WH(GHOPMAIIMOHHBIX CUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii noprain

ChemPort.Ru

http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueGubie u



CIIPpaBOYHBIC MATCPUAJIbI

http://www himhelp.ru Xumusi: Marepuans! «Bukuneann» — cBoOOHON

OHIUKJIOIIC AU

http://ru.wikipedia.org/wiki/Xumuss XumMust sl BCeX: WUTFOCTPUPOBAHHBIE
MaTepHalibl MO 001el, OpraHuYecKo U Heoprannueckor xumuu http://school-
sector.relarn.ru/nsm Xumus n xu3Hp — XXI BeKk: Hay4HO-IOMYJSPHBIN

KypHAI

http://www.hij.ruXumo3a: coolI1ecTBO yuuTenei xumuu Ha nopraie «CeTb

TBOPYCCKUX y‘IHT@H@ﬁ»

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkonbHHUKaM O

XUMUHU: CAaUT Xumuaeckoro Qakynabrera Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHas OMOINOTEKA IO XUMUU U

TCXHHKC

http://rushim.ru/books/books.htm DnexkrponHas 6ndbIMOTEKA yUeOHBIX

MaTepuaioB Mo xuMuM Ha nopraie Chemnet



http://www.chem.msu.su/rus/elibrary D11eMeHTBI )KU3HU: CAUT YUUTEIISI XUMUU

M.B. CosoBpeBOM

http://www.school2.kubannet.ru Dunuknonenus «lIpupona Haykm»: Xumus

http://elementy.ru/chemistry



