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HOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1O XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM pOTrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepainbHON paboueit
MporpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIMM TMPEnojaBaHus y4eOHOro
npeaMmera «XuMus» B 00pa3oBareNbHbIX —opraHusauusx Poccuiickoi
Odenepaunu.

[Iporpamma mo xumum 1aéT MPEACTABICHHE O LEAX, OOIIel CTpaTeruu
oOy4eHUsl, BOCIHUTAHUS W PA3BUTUS OOYUYAIONIUXCS CPEACTBAMU Y4EOHOTO
npelMeTa,  yCTaHABIMBAeT  o00fA3aTeNIbHOE  NPEIMETHOE  COJeprKaHHe,
nperycMaTpUBaeT pacipe/ielieHne ero Mo KjiaccaM M CTPYKTYpUPOBAaHHE I10
paszzienaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHHUS XUMHU C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEHW OO0yYaroluXxcsi, ONpeaeisieT BO3MOXHOCTA MpeAaMeTa s
peanuszanuu TpeOOBaHMM K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs, a Takke TpeOOBaHUIA
K pe3yjibTaTaM OOy4YeHUss XMMHUHM Ha YpOBHE IeJiell u3ydeHHus MpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON MAESTENBHOCTH OOYYarOIIErocs: IO
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIsi (DOPMUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocsi, €ero Mpe/ICTaBICHUN 0 MaTePUAIBHOM €TMHCTBE MHPA, BAXKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TT0OATbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3aldd BO3MOXKHOCTEH i1 CcaMOpa3BUTUA U
dbopMupoBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u  (QyHKIIMOHAIBHON
IPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXCcs, HABBIKOB HMX CaMOCTOSITCIIbHOW y4eOHOW JesSTEITbHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MMOBCEJIHEBHO KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEIbHOCTH;



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-
Hay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKY, BHOCUT CBOW BKJaJ B
HKOJIOTMYECKOE 00pa3oBaHUE O0yUaAIOIIUXCH.

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

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsI OPHUEHTHUPOBAH
Ha OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTraHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIbHBIX 3HAUUMBIX TMOHSATUN
OpraHUYeCKOW XUMHHU.

CrpykTrypa coaepkaHusi MporpaMMBbl 10 XUMUU C(pOpMHUpOBaHA HA OCHOBE
CHUCTEMHOTI0 nojaxoAa K e€ uzyuenuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBbI
HNOHATUHA O XHUMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakiuu. OO0e STH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHIUITY TOCJIEN0BATEIIBHOTO PA3BUTHUSl 3HAHWW HAa OCHOBE TEOPETHUYECKHX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpPEACTaBICHUI 00 JIEKTPOJUTUYECKON JHUCCOIMAIIMU BEIIECTB B
pacTBopax.

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

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



[Ipu wu3ydyeHUM XUMHUU NPOUCXOAUT (POopMHUpPOBAHUE 3HAHUM OCHOB
XUMUYECKOW  HAayKu Kak  oOOJacTU  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBON KYJIBTYphl. 3ajlaya y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUH, JOCTYHNHBIX OOOOIIEHMII MHUPOBO33PEHUECKOIO
XapakTepa, fA3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKUX peakiui, B (OPMHUPOBAHHU U PA3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUU B Yy4eOHO-IO3HABAaTEIbHOU H
y4eOHO-UCCIEIOBATEIbCKON JICSTEILHOCTH, OCBOCHUHU TMPaBUI 0€30MacHOro
oOpalleHust ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HU.

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

— (opMUpOBAHUE WHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYTHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HAmNpaBJICHHOCTh OOYYEeHHMS Ha CHCTEMAaTHYECKOE MPUOOIIEHNE
0oOy4JaromuXxcs K CaMOCTOSITENIbHON MO3HABATENIBbHON NESITeIbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUs, (OPMUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  obecrieyeHne  YCJIOBHIA, CHIOCOOCTBYIOIIMX  TPUOOPETEHHIO
OoOy4JaroIMUMHCS  OMbITa  Pa3HOOOpa3HOW  NIEATENbHOCTH, TO3HAHUS W
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MUMEIOIINX
YHUBEpCAJIbHOE 3HAUEHUE ISl PA3JIMYHBIX BUIOB JIESITEIBHOCTH;

— (¢opmupoBaHue o0OmEeH (GYHKIIMOHATLHOW W €CTeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBICHATH U OICHUBATH SIBICHUS
OKPY’KaIOUIEr0 MUpPa, UCIOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE NMPU U3YYEHUU
XUMHH, TPUMEHSATh WX TPU PEIICHUH TPOOJeM B TIOBCETHEBHOW KU3HU H
TPYZOBOU JAEATEIbHOCTH;

— (dopmupoBaHue y OOy4YalONMUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MMOHUMAaHMSI UEHHOCTH XWMHYECKUX 3HAHUW [JIs1 BBIPAOOTKH SKOJOTMYECKU
1eJIeCO00Pa3HOTO TIOBEACHHS B OBITY W TPYJOBOM JESITEIBHOCTH B IETAX
COXpaHEHHMs CBOETO 37J0POBbsS U OKPYKAIOLIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tpoduiasi ¥  HAMPaBICHHOCTH
JaJbHEUIIEro o0y4eHHUs.



OOmiee 4yMcno 4YacoB, OTBEAEHHBIX UIsI M3YYEHHMS XUMHHM 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 XMMHUYECKHE MOHATH A

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

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE 3JEeMEHThl. CHMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHasg Macca.
OtHOcUTENBHAS MOJICKYJISIpHAsi Macca. MaccoBas J0Jisi XMMUYECKOT 0 3JIEMEHTA
B COCJIMHEHUH.

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

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

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCYJ0M, MpaBuiaMu paboThl B TabopaTopuu
u mpuéMamu oOpaiieHus ¢ J1abopaTOpPHBIM O0OpYyAOBaHHUEM, H3y4YCHHE U
omucanue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBleHue BOCKA, TassHHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJICHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYU,
MPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOACHCTBHE MeJa C KHUCIOTOM)
ABJICHUHN, HAOMIONEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanww, B3aMMOIEHCTBHE
xenesa ¢ pactBopoM co menu (II), n3yuenne cnoco0oB pa3aesieHus cMecei: ¢
MOMOIIBI0 ~ MarHuTta,  (GUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILUISALINSA,
xpoMarorpadus, MNPOBEICHHE OYMUCTKU IIOBAPEHHOW COJU, HAOMIOJECHUE W
ONMCAaHUE PE3YyIbTAaTOB MPOBEIACHUS OMNbITA, WLIFOCTPUPYIOWIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHellne npeacTaBUTe/Id HEOPraHMYECKUX BelleCTB



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

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

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

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

®duszuyeckue CBOWCTBa BOJbl. Boga kak pacTBOpuTeNb. PacTBOpBI.
HaceblillieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10751 BelIeCTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJbI.
OcHoBaHnus. Ponb pacTBOpOB B MpUpOAE U B KU3HU 4esnoBeka. Kpyrosoport
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUYMCTKA MPUPOTHBIX
BOJL.

Knaccuduxanus sHeoprannyeckux coenuHeHuit. Oxcuanl. Knaccudukamms
OKCHJOB: cojeoOpasyroiue (OCHOBHbBIE, KHUCIOTHbIE, aM(pOTEepHbIE) U
HeconeoOpasyromue. Homenknarypa oxcujaoB. DPuznueckue U XUMUYECKUE
CBOMCTBa OKCUIOB. [losyuyeHue OKCHI0B.

OcunoBanusi. Knaccudukaruss OCHOBaHHWIA: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTtypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHre oCHOBaHHIA.

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

Comu. Homenknatypa coneil. ®Pu3M4YecKue M XHMHYECKHE CBOWCTBA
conent. [lonydenue comen.

['eHeTnueckas CBsI3b MEXKY KIACCAMHU HEOPTAaHUYECKUX COCNHEHUMN.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COACPKAHUS KHCIOpOAa B  BO3IYXE,
MoJlyyeHue, coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOJA,
HAOJNIOZICHUE  B3aMMOJCHCTBUS  BEIIECTB C  KHUCJIOPOJOM M YCIOBUS
BO3HUKHOBEHUS M TIpeKpauleHus TopeHusi (1Mokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJIOB M OINKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M W3y4Y€HHE CBOWCTB BOJIOpoJia (TOpEeHHUE), B3aUMOJCHCTBHE



Bojopoja ¢ okcugoM meau (II) (Bo3MOkKHO HUCTIOIB30BaHUE BUACOMATEPUATIOR),
HaOmoieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEA0BAHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOU JOJIEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICMCTBHE BOJBI C MeTaUlaMH (HAaTpUEeM U KaJbLIHEM)
(BO3MOXHO HCIOJb30BaHUE BHUAEOMATEpPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOJNIOACHUE W3MEHEHUS
OKpacKM WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YCHUE
B3aumoeincTus okcuaa meau (II) ¢ pactBopom cepHOlM KHCIOTBHI, KHCJIOT C
METaJUIaMU, PEAKLINI HeUTpanu3aluu, MoJIy4eHue HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBOpa COJIM, pELICHHE
AKCIIEPUMEHTANIbHBIX 3a7ay Mo TeMe «BakHeilme KiIacChl HEOPraHUYECKHUX
COECIMHEHUI.

IHepuoanuecknit 3akoH u Ilepuoanyeckass cucreMa XUMHYECKHUX
ieMenToB JI. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[TepBble MOMBITKH KJIacCU(PUKAIIUA XUMHUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE U WIEJIOYHO3EMENbHBIE METAJUIHbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM@oTepHbIC
OKCHJIbI U TUAPOKCHU/IBI.

[lepuoanueckuii 3axoH. [lepuoanueckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JIMHHONEPHUOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux osiaemeHToB J[. WM. Menneneena.
[Tepuonpr u rpynmnel. DuU3MYecKHil CMBICT MNOPSJAKOBOIO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX sijep. WM30Tombl. DIEKTPOHBI.
CtpoeHne AIEKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
[lepuonnueckou cucrtemsl . 1. Menaeneesa. XapakTepUCTUKAa XUMHAYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoi cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYINaM U NEPUOJaM.

3nauenue llepumonnueckoro 3akoHa u llepuonnueckoi cuUCTEMBbI
XUMHYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAayku U npaktuku. . . Mennenees —
YUYEHBIN U TPAXKJaHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass M HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Ipoueccrl OkucIeHUs: U BOCCTAaHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAUIOB U HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIIHI
(ropenue, peakiuu pa3ioKeHUs, COSTUHEHUS).

Mesxcnpeomemmnuie ceasu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCS 4YE€pe3 HCIOJb30BaHUE KakK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATHUM, TaK W TIOHATUM, SBISIOIIMXCS CHCTEMHBIMU [UIS OTJACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

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

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

buonorus: doTocunTes, npixanue, ouocdepa.

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

9 KJIACC

BemecTBO 1 XMMHUYeCKAsl peaKus

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMma XUMHYECKUX AJIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TEPBBIX TPEX IMEPUOJOB, KaIMs, KaJbLHUi U HX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoii
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BelecTBa: BUAbI XUMHUYECKOM CBSA3U. THIBI KPUCTAUIMUECKUX
pPELIETOK, 3aBUCUMOCTh CBOKMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHYECKOU CBSA3H.

Knaccudukanuss v HOMEHKIATypa  HEOPraHMYECKMX  BEIIECTB.
XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCUHEHN I, TCHETUYECKAsl CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukainus XuMHUUECKMX pPEaKIuid MO Pa3IUYHbIM IpU3HaKaM (10
YUCJTy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIICCTB, IO TETUIOBOMY d(deKTy,
M0 HW3MEHCHUIO CTEIEHEH OKHUCICHHS XMMHYECKHX JJEMEHTOB, IIO
o0paTUMOCTH, MO YYAaCTHIO Karajau3aTopa). ODK30- M SHIOTEPMHUYECKHE
peaKIun, TEPMOXUMHUYECKUE YPABHEHMUS.



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

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BIEKTPOJMTUYECKON  JAUCCOLMAIMH. DNIEKTPOJNIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOU cBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble AJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI€HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEJCTABJICHUN 00 AJICKTPOMTHYCCKON
nucconanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [ToHsITHE O THAPOIN3E COTEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJESIMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB MU HEMETaUIOB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOU
peakuud  OT  BO3JICWCTBHS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIEJOBaHUE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMNHU KHUCIOT,
miesoyel u cojei (BO3MOKHO UCTOJb30BAHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
(oOpa3oBanue ocanka, BbIAEICHHE Tra3a, o0Opa3oBaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pasyoKEeHUs, COEAMHEHNS ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX pPEAKIUNd Ha HOHBI,
pELICHUE PKCIEPUMEHTAIbHBIX 3a1a4.

HemeTtanibl 4 MX cOeAUHEHUS

OO6mass xapakTepucThka rajoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3nuecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3auMmoeiicTBUE C MeTalylaMH, HEMETajulaMu, IIeJo4amMu). XJIOPOBOIOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, npuMmeHeHue. Jlelcteue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHUE B MIPUPOJIE.



O6mast  xapakrepuctuka 31eMeHTOB  VIA-rpynmel.  OcobeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u pusndyeckue
CBOMCTBA MPOCTBIX BEHIECTB — KHUCJIOPOJA M  Cepbl. AJUIOTPOIHBIE
MOAU(PUKALMY KUCIOPOJa U cepbl. XUMUYECKUe cBoMcTBa cepbl. CepoBoa0pO,
cTpoeHue, (¢u3MUeckue M XUMHYeckue cBoicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcHUaoB. CepHass KucloTa, (U3MYECKUE U
XUMUYECKHEe CBOMCTBAa (0OIIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckre). XUMUYECKUE PEaKIINH, JeKalllie B OCHOBE MPOMBIIIIEHHOTO
cnocoba moiy4yeHus: cepHoil kuciothl. [Ipumenenue cepnoil kuciotsl. Conu
CEepHOM KHCIIOThI, KaueCTBEHHAsl peakuusi Ha cyinbdaT-uoH. Haxoxnenue cepsl
U €€ COeIMHEHUN B npupoaec. XUMHUUECKOE 3arps3HEHUE OKPYKAIOILIEH Cpelbl
COEIMHEHUSIMH Cepbl (KHCIOTHBIEC JTOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPALIECHUS.

O6mmas xapakrepuctuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEIEHH OKHUCIEHUS. A30T, paclpoCTpaHEHUE B
npupoje, pu3nueckrue U XuMuueckne cBoictea. KpyroBopor a3ora B npupoe.
AmMuak, ero pu3MYecKue U XUMUYECKHUE CBOMCTBA, TIOJyYEHUE U PUMEHEHHE.
Conu amMMoHUS, WX (U3MYECKHE W XUMUYECKHE CBOWMCTBa, NpPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHUe,
dusznueckre M XUMHUYECKHME CBOWCTBAa (OOIIME KakK TMpeACcTaBUTENs Kiacca
KucnoT u crneuuduueckue). Vcmonap3oBaHUe HUTPATOB M COJEH aMMOHHUS B
KayecTBE MUHEPAJIBHBIX yA0OpeHH. XUMHUECKOe 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE T0XKIU, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). Docdop, amnorponubie Mogudukanun docdopa, puznueckue u
xumudeckue cBorctBa. Oxcun  dochopa (V) u  dochopnas kuciora,
dbu3uYecKre U XMMUYECKHE CBOMCTBa, osrydeHue. Mcnonb3oBanue ¢pocharoB B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mast  xapaktepuctuka d1meMeHToB I[VA-rpymmel.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEPOJ, aJuIOTPOIHbIE
Monu(pUKalMK, PacIpOCTpaHEHUE B MpUpoAe, (U3HUECKHEe U XUMHUYECKUe
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupoae. OKCUabl yriiepona,
uxX (u3nuecKkue W XUMHUYECKHE CBOWCTBA, ACHCTBHE HAa JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a Ti100anbHOTO MOTCIUICHUS KIMMAaTa, MapHUKOBBIHA
spdekr. YrompHas Kuciaora U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U MpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAaT-
noHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIMIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX MEpepabOTKH (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yriaeBoJax — U WX POJIM B KM3HU 4elloBeKa. MaTepHualbHOE SIMHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCITUHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHHUE H
npuMmeHeHne. CoenuHEeHHsT KpeMHHS B mpupozae. OOmue mnpencraBieHus 00
okcuze kpemuus (IV) u kpemaneBoit kucinore. CHIIMKaTBI, UX UCITOJIB30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIIe CTPOUTEILHBIC MAaTEPHUAJIbI: KEPAMUKA,
CTEKJIO, IIEMEHT, O€TOH, kKene300eToH. [Ipobiembl 0€30MacHOTO UCTIOIbB30BAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEIHCBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHCJIOTHI, TIPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHE
NPHU3HAKOB WX MPOTECKAHUs, OMBITHI, OTpa)karoniue (GU3NICCKUEe W XUMHUYCCKHUE
CBOICTBA TaJlOTEHOB © WX COEAUWHEHUN (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C O0O0pa3llaMu XJIOPHUAOB (TajJOreHUIOB),
O3HaKOMJIEHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATepUasoB), HAOIIOJEHUE Tpoliecca OOYTIUBaHUS
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOU KHUCIOTHI, H3y4eHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMIOJCHHE TIpU3HAKa ¢
IPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), OOpa3laMu
a30THBIX U (PocPOpHBIX YI0OpEeHUH, MOTydeHHEe, COONMpaHne, paclio3HaABaHUE U
M3y4YeHHE CBOICTB aMMMaka, MPOBEJCHUE KAUeCTBEHHBIX pEaKIHWii Ha WOH
aMmMoHUST W (dochaT-MOH U U3yYEHUE TNPHU3HAKOB HUX MPOTEKAHWS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJENEeH KPUCTALTUYECKUX
peméTok anmasa, Trpadura, GdymnepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7copOIMKM pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM M YCTPONCTBOM
MpOTHBOTa3a, TMOJyYeHHe, COOMpaHHWe, paclo3HaBaHWE M H3YYCHUE CBOWCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAa4YeCTBEHHBIX pEaKkIui Ha KapOoOHAT W
CWIMKAT-UOHBI M W3Y4YCHHE MNPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE JKCIEPUMEHTATBHBIX
3a7a4 1o teMe «BaxHelmmne HeMeTaIbl U UX COCAUHECHUS .



MeTajjabl 1 MX COeAMHEHUS

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

[[lenounble  MeTamibl: ToyNokeHWe B Ilepuoguueckoid  cucTeMe
xuMHuueckux 3neMeHToB [l. 1. MeHneneeBa, CTpOE€HHUE UX aTOMOB, HAXO0XKJICHUE
B mpupojse. dusznueckue W XUMHUYECKHE CBOMCTBA (Ha MpUMEpe HATpUsl U
kanus). Okcuabpl U THAPOKCHIBI HATpus W Kanus. [IpuMeHeHue IeToYHbIX
METaJIJIOB U X COCTMHCHUM.

IllemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: TIOJ0XKCHHE B
[lepuonuueckoit cucreme xumuueckux osnemeHTtoB J[. WM. Mennaeneesa,
CTPOEHHE MX aTOMOB, HaXxOXJeHHE B mnpupoje. duznueckrue U XUMUUECKUE
CBOWMCTBa MarHus W Kalblud. BakHeiiine coeauHeHUs Kaiablusl (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHui: mojiokeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
anementoB JI. WM. MeHnneneeBa, CTpOEHHE aromMa, HAXOXKICHUE B MPUPOIE.
dusnyeckne M XUMHUUYECKHE CBOMCTBAa amtOMHHHS. AMQOTEpHBIE CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA ATFOMUHUA.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnyeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, THAPOKCUIBI M conu xene3a (II) u
xenes3a (III), ux coctas, CBOWCTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMHd METAJIOB U CIUIaBOB, UX (PU3HMYECKUMU
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIls M HATpUs C BOJIOM (BO3MOYKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJI€3a B KUCIOPOAE
(BO3MOXHO HCIOJIb30BaHWE BHUJECOMATEPUATIOB), TMPU3HAKOB MPOTEKAHUS
KaYECTBCHHBIX PEAKIIMK HA MOHBI: MarHusl, KaJablHsl, ATIOMUHMS, [IMHKA, KEe3a
(I) u xenesa (III), memu (II), HabGmOomEeHWE W ONMHUCAaHHWE MPOIIECCOB
OKpalllUBaHMS TUTAMEHM WOHAMU HaTpus, Kaausg W Kajablusd (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPHANIOB), HCCIIeoBaHWEe aM(OTEPHBIX CBOMCTB



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

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

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

Xumuueckuit IKCnepumenm:

U3ydyeHre o0pa3oB MaTEPUAIIOB (CTEKIIO, CIIJIaBbl METAJIJIOB, OJTUMEPHbBIE
MaTepHabl).

Mescnpeomemmuoie ceasu

Peanuzamus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU I OTAEIbHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKauusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHS, MaTCPHUAIIBI.

®usnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHUKH,
HNOJYIPOBOAHUKH, AUDIIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, ra3, pacTBOpP, PACTBOPUMOCTb,
KpUCTAINTUYECKas pemETKa, CIUIaBbl, (U3UYECKUE BEIUYMHBI, CAUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: gorocunTes, npixanue, 6uocdepa, sKocucTeMa, MHHEPAIbHBIC
yA00peHUsl, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbBIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOEHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa30oBaHus JTOCTUTAIOTCS B XOJA€ OOYyYEHMsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIILHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
IPUHSATHIMU B OOIECTBE MpaBWJIAMH W HOPMaMU MOBEJCHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIM4HOCTHBIE  pe3yJIbTaThl  OTpPaKalOT TOTOBHOCTh  OOYy4YaroNIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpPHEHTAIUA M
paciIMpeHue OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM UMCJIC B YACTHU:

1) naTpMOTHYECKOr0 BOCIUTAHMS :

IIEHHOCTHOTO  OTHONICHUSI K  OTEYECTBEHHOMY  KYJIBTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEUECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTpPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOLIEHHH B  KOJUJIEKTHUBE, KOMMYHHMKAaTUBHOM KOMIETEHTHOCTH B
0OIIIECTBEHHO TOJIC3HOM, y4eOHOMCCIIEI0BATEILCKOM, TBOPUYECKOW M JPYrHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JESATEIHHOCTU
[P BBITIOJTHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUH XUMUYECKHUX
HKCIIEPUMEHTOB,  CO3JaHMM  Y4Y€OHBIX  TPOEKTOB,  CTPEMJICHUS K
B3aUMOINOHMMAHUIO M  B3aUMOIIOMOIIM B  Mpolecce dTol  ydyeOHOMU
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIAEHUE M TOCTYIKHM CBOMX
TOBapHIIEH C MO3ULIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE M XUMUUYECKOU PEeakilvH,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOJTHOM CPEIoi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



ITI03HABATEIbHBIE MOTHUBBI, HAIPABICHHBIE HAa IOJIy4YEHUE HOBBIX 3HAHUUI
M0 XUMHH, HEOOXOJUMBbIC sl OOBSCHEHHS HAOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MHPOPMALIMOHHON M YUTATEIbCKOW 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
CHOCOOHOCTh K €aMOOOpa30BaHWIO, NPOEKTHOW M  HCCIEA0BATENbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBI€HHOCTH U YPOBHS 00y4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 3JJ0POBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUNA U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHUS aJIKOTOMS, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJICHHS TpaBHJl  OE30MacHOCTH  MpHU
oOpalleHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PeaibHOM KU3HU,

S) TPy10BOro BOCIIMTAHMS:

UHTEpEC K MPAKTHUYECKOMY HM3YyUYEHHIO MPOQEeccCuil U Tpyaa pa3iIuuHOTO
poza, yBaXeHUE K TPYAYy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPACKTOPUU MPOAOKEHUS 00pa3oBaHUS C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XHMMHU, OOIIECTBEHHBIX MHTEPECOB U
nOTpeOHOCTEH, yCHenmHON mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MpodeCcCHOHATbHOU
cpene;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH LENECO00pa3HOE OTHOLIEHHWE K IMPUPOJE KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIeCTBOBAaHMSI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza JKU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nYecKoMy U MCUXUYECKOMY 3/10pOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOIECHUS
mpaBw OE30MacHOTO TOBENEHUS TpH paboTe C BEIIeCTBaMH, a TaKXKe B
CUTYaLMSX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU N3YUCHUN XUMHH, JIJIS
pelIeHusl 3a/a4d, CBA3aHHBIX C OKPYXKAIOWIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS JKOJIOTUYECKOW KYJIbTYPhl, OCO3HAaHHS TJ100aJIBHOTO
XapakTepa SKOJOTUYECKUX MPOoOJIeM W MyTed MX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTHUYECKOTO0 MBIIUIEHUS, YMEHUSA PYKOBOJACTBOBATHCS UM
B MO3HABATEJIBHON, KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeranpenqMeTHBIX pPE3yIbTATOB BBIACISAIOT 3HAUMMBbIC 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 TpeaAMEeTOB  (HopMUpPOBATH
MpeACTaBICHUE O IEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbBIC
yueOHble JelcTBUSl (IO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble O00ecTeunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOM e TETLHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JiornuecKkue NecTBUA:

YMEHHUS HCIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUHN: PACKPBIBATh CMBICT XUMUYECKUX TOHSATUN (BBIACISITH UX XapaKTEPHBIC
PU3HAKH, YCTAHABINBATh B3AUMOCBS3b C IPYTUMH MOHATHUSIMH ), UCTIOJIB30BaTh
MOHSATHUS 111 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KJIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YYEHHs, CTPOUTH JIOTHYECKUE PACCYXKACHUsS (MHIYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AEJAaTh BBIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B TMpOllecCE€ IMO3HAHMS TMOHATUS (MpeaMETHbIE WU
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh IMIUPOKO MPUMEHSEMbIE B XHMHUHU MOJICTIbHBIC
IPEJICTABIICHUSI — XUMUYECKUI 3HaK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peaklud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, C y4€TOM OTUX  MOJEIBHBIX IMPEACTAaBICHUM  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX pEaKIui, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U sIBICHUSX.

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

YMEHHUE HCTO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Ji1 (DOPMUPOBAHUSA THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NPUOOPETCHNE OMbITA MO TUTAHHUPOBAHWIO, OPTaHU3ANMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOMaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3yibTaT, (HOPMYIUPOBATH 000OIICHUS



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

Pabora ¢ ungopmanmeii:

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

yMEHUE TIPUMEHSThH Pa3IMYHbIe METO/bI U 3aMpPOCHI MPU TTOUCKE U 0TOOpE
uH(OpPMaAIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTBITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOW aKTHUBHOT'O WCIIOJIb30BAHUS PA3JIMYHBIX TMOHMCKOBBIX
CHUCTEM, CaMOCTOATEIIbHO BBIOHMpATh ONTUMAIBHYIO (OpPMY MPECTaBICHUS
uH(OpMalMK ¥ WILITIOCTPUPOBATH PEIIacMble 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamMi, IpyrumMu ¢popmMamu rpadvku U UX KOMOUHAIIUSIMU;

yMEHHE HCIOJIb30BaTh MW AaHAIM3UPOBATh B IIpollecce Yy4yeOHOU W
UCCJIEN0BATENBCKON JEeATENIbHOCTU uH(OpMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHs 3a/1aBaTh BOIPOCHl (B XOJ€ Juanora v (MJM) JAUCKYCCHH) TIO
CYLIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINIOJHEHHS TIPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl [O3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JeiaTh MpPE3CHTALMIO
pPE3YNIbTATOB  BBIMIOJHEHUS XHMHYECKOTO OJKCIepuMeHTa (JabopaTopHOTro
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENICKON  JIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSMHU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHe).

PeryjasiTUBHBbIC YyHUBepCcaJIbHbIe Y4eOHbIE JeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEAENISTh eI NEATeIbHOCTH, MIAHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHHsS] YUeOHbIX
Y TO3HABATEJbHBIX 3a/7a4, CaMOCTOSITENBHO COCTABIATH WIM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM JEUCTBUU IMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO PE3yJIbTaTa 3asBICHHON LEIH, YMEHUE
WCIIOIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, IIPEJJIAracMble B YCIOBHUH
3aJJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pE3yIbTATOB MO OCBOCHHUIO O0S3aTEIBHOTO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHW (enepaiibHON paboyeil mporpaMmoi,
BBIJICIISIIOT: OCBOCHHbBIE O0YYAIOUUMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
nercTBui, crnenuduyeckue IS TpeAMETHOM obsacth «XUMUS», BB
NEATEIbHOCTH 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K konmy oOydenust B 8 kijacce npeamMeTHbIe pe3ysibTaTbl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PpacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHUYECKUHN BJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOAHASI ¥ HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAas
U MOJIEKYJISIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSPHAS
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUAUYECKas pEaKLHus,
KJaccuUKaIs Peakuii: peakiui COeIMHEHUS, PEaKIIUU PA3I0KEHUS,
peakiuu 3aMelIeHHs, PeakIMu OOMEHa, 9K30- U SHIOTEPMUUYECKUE
peaKkIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CII0M
aToMa, aTOMHas OpOWTal b, pAAMYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJIApHAs KOBAJIEHTHAs CBA3b, WOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsl) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IMPUMEHSATH 3TH NOHATHS [PU ONKMCAHWH BEIIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XHWMHUYECKYH) CHMBOJUKY JUISI COCTaBICHUS (HOPMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApHBIX
COCIMHEHUAX, CTENEHb OKHUCIECHHUS JJIIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NPHUHAICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCY



coeMHeHU mo ¢dopmyliaM, BUJl XMMHUYECKON CBA3U (KOBaJCHTHAs U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

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

OMHCHIBATh M XapakTepuzoBaTh TabiuuHyro (opmy [lepuomnyeckoit
CHUCTEMbl XHMHYECKHUX DOJIEMEHTOB: pa3inyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpymnmna)», manbie
U OOJIBIIKME TIEPUOAbI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepmonnueckass cucteMa XUMHYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB | 3apsja  sapa, oOIee Yucio
AJIEKTPOHOB U PACIPEICICHUE UX 11O AIEKTPOHHBIM CJI0SIM);
KIacCU(PUIIUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIECTBA, XUMUYECKHUE PEaKINu (II0 YUCTY U COCTaBYy YYaCTBYIOIIUX B
peakiuy BEIIECTB, M0 TeII0OBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAHWE  MpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKITUH;
IPOrHO3UPOBATH CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTU TPOTEKAHUS XUMUYECKUX
IPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYISPHYI0 M MOJISAPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COEIMHEHHUs, MAacCOBYIO [IOJII0 BEHIECTBA B pPacCTBOpPE, MNPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIBLHON NEATeTbHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3AIHIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — A
U3YUYEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHble  METOAbl  TO3HAaHWUS —  HAONIOJEHHE, HU3MEPEHHUE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEeabHBIA U MBICIICHHBIN );

ClemoBaTh TpaBWIaM  TIOJB30BAHHWS  XMMHUYECKOW TOCYIO0H |
nabopaTopHbIM OO0OpYAOBaHHEM, a TakXKe MpaBuiIaM oOpareHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C HWHCTPYKIIUSMU TIO BBITOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUPaHUIO



K

razoo0pa3HbIX BEIIECTB (BOJAOpPOJAa M KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACIHEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE IKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEHM W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (JTakMmyc, peHondTanenH, METUIOpaHK U APYTHE).

KOHIly oOyueHus B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATHUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0)KHOE BEIECTBO, BAJICHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, CTENCHb
OKHUCJICHUSI, XUMHYECKasi pEeaKlus, XUMHUYECKas CBA3b, TEIIOBOU
3 ekt peakuuu, MOIb, MOJSPHBI 00BEM, PacTBOP, DIEKTPOIUTHI,
HEAJICKTPOJIUTBI, JIEKTPOIUTAUECKAS] TUCCOLMAIIUS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIUTE]Ib, BOCCTAHOBUTEIb, OKHCICHHE W  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTepHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJUIMYecKas), KpUCTAUTMYECKasl peméTKa, KOPpO3UsI
METAJJIOB, CIUJIaBbl, CKOPOCTh XHMHUUYECKOMW pEakluHu, TMpeaesibHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATHU H
MPUMEHSTH 3TH TMOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITOJIB30BaTh XWMHYECKYIO CHMBOJHMKY JUIS COCTaBJICHHUS (HOPMYII
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONpeAesiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHHUAX Pa3JIMYHOTO COCTaBa, IPHUHAMICKHOCTh
BEIIIECTB K OMNpeAeIEHHOMY KJIacCy COEAUHEHHH 10 (GopmyiiaM, BHI
XUMHUYECKOW CBSI3M  (KOBAJICHTHAs, HWOHHAs, MeETaJUIMyeckas) B
HEOPraHMYCCKUX COCIMHEHUSAX, 3aps)i HOHA 110 XUMHYECKOH (opmyiie,
XapakTep Cpelibl B BOJAHBIX PAcTBOpPaX HEOPTraHUMYECKUX COCIUHECHHH,
TUI KPUCTAUTUYECKOU PEIIETKU KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci Ilepuoguueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHHWE: OMHUCHIBAaTh U XapaKTEpU30BaATh
Tabmmuayro Gopmy [leproandeckolt CUCTEMBI XUMHUYECKUX DJIIEMEHTOB:
pasnyaTh MOHATHS «TJaBHas moarpynma (A-rpymma)» WU «Imo0odHast
noarpynmna (b-rpynna)», Manele U OOJbIIME NEPUOABI, COOTHOCHUTH
0003HaUYCHMS, KOTOpPHIE HMEIOTCS B IIEPUOJMYECKONM TabmuIe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHMHYECKHX



AJIEMEHTOB (CocTaB M 3apsj sapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX MO0 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTHU B U3BMEHEHUU CBOMCTB AJIEMEHTOB M UX COCAUHEHUN B
npejaesiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHE
BEIECTBA, XUMUYECKHUE PEAKINU (II0 YUCITY U COCTAaBY YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIIOBOMY 3((PEeKTy, 0 U3MEHECHHIO CTeNeHEeH
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

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

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

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

BBIUUCTSITH OTHOCHUTEIbHYIO MOJEKYJSPHYI0O M MOJIAPHYIO MacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa Mo (opmyre
COCIMHEHHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbIM O0OpYJOBaHUEM, a TaK)Ke IMpaBuUjia OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOIYYCHUIO U COOMPaHUIO
ra3zo00pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIOTO ra3a);

MPOBOJIMTh  PEAKIMH, TMOJTBEPKIAIONINE KAueCTBEHHBI COCTaB
pPa3IMYHBIX BEIIECTB: pPACMO3HABaTh OMNBITHBIM MNYTEM  XJIOPHU/-,
Opomun-, womua-, KapoObonat-, ¢Qocdar-, cunmmkar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHMSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPraHMUYECKUX BELIECTB;



e TMPHUMEHATH OCHOBHBIC OTEPAIMA MBICIUTECILHON JCATEIHPHOCTH —
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 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (L (POBbHIE)
n/n TeM MPOrpaMmbl Bcero Konrpoanunie Tpakruyeckue o0pa3oBaTte/ibHbIE pecypchl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmoreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
YyeJioBeKa
12 BemiecTBa 1 XuMu4deckue 15 | bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucnorax g 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazgeny 30




Paznean 3. Illepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE peaknumn

[Tepuonnueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubnuorexa [JOK
XUMHUYeCKuX deMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.

3.2 OKuCIUTETHHO- 8 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKIINHU
bu6moreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uupposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoneHue 3HaHUH 5 | bubnuotexa [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 XxapaKTepUCTUKA XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubnuoreka [{OK
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1
https://m.edsoo.ru/7f41a636
UX COEAMHEHHUS
54 OO11ast XapakTepUCTUKAa XMMUYECKUX 8 | ’ bubnuorexa [IOK
' aneMeHToB IVA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636




KPEMHHUI U UX COCTUHEHUS

Hroro no pazgeny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
bu6mmoreka [{OK
. 7 4
31 Obmpe CBOHCTBA METAILIOR hitps://m. edsoo.ru/7f41a636
bubmmoreka [JOK
2 B 7 16
3 AKHENUIINE METAJIIBI U UX COEINHEHNS hitps://m.odsoo.r/7f412636
Hroro no pazneny 20
Paznea 4. Xumusi v oKpy:Kaomas cpeia
4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka Kontposbubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThl
pecypchl
[Ipenmer xumuu. Poss xumun B bu6mmoreka [{OK
1 1 ceHTabpb
JKU3HU yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
Ilonsarue o MeTo1ax MO3HAHUS B bu6moreka [IOK
2 1 ceHTabpb
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBmiia paboThl B 1abOpaTOpru 1 bubnuoreka [IOK
3 . 1 ceHTABpPL
puEMBI 0OpaIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM)
YucTele BemecTBa U CMECH. bubnuorexa [JOK
4 . 1 ceHTABpPL
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTruueckas padota Ne 2
. bu6mmoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1 ceHTabpb
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bub6 K
6 ATOMBI 1 MOJIEKYJIbI 1 CeHTAbPb noamoreka O
https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
7 1 ceHTABpPL
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BEIIECTBA 1 ceHTAbpb bubmmorexa [TOK
P B P https://m.edsoo.ru/ff0d2a6¢




bubnuoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE OKTABpPb
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. Xumuueckas popmysa. 6 bubnuotexa [JOK
OKTA b
BanenTHOCTH aTOMOB XMMHYECKUX P https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAs OKTAbpPb bubmmorexa [JOK
y P P https://m.edsoo.ru/ff0d323¢
macca
MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [IOK
12 OKTAGPb
3JIEMEHTA B COCAUHCHUH https://m.edsoo.ru/ff0d350c
KomnuectBo Bemniectsa. Moub. bu6moreka [IOK
13 OKTA6pPb
MomnspHas macca https://m.edsoo.ru/ff0d5230
dOu3nvecKue U XUMUYECKHE bubnuorexa [JOK
14 OKTA6pPb
SIBJICHUSI. XMMHUYECKasl peaKust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS 6 bubnuoreka [IOK
OKTABPb
XUMHUUYECKUX pPeaKInil P https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. 6 bubnuorexa [JOK
OKTABPb
XUMHUYECKUE YPaBHEHUS P https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJimuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM HOA6pPb bubmmorexa [TOK
B P . P https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKiuil
Knaccudukanus XuMmuaeckux
N bubmuoreka [JOK
18 peaxiuit (CoeAMHEHUS, PA3I0KEHUS, HOA6Pb
https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIii- HOA6Pb bubnmoreka [JOK




sHImKIIoneaucT. O000ImeHe n
cUCTeEMAaTHU3alus 3HAaHNN

https://m.edsoo.ru/ff0d40c4

KonTtponsHast padora Nel mo treme

bu6mmoreka [{OK

20 HOA6pb
«BeniecTBa 1 XMMUYECKHE PEAKLIAD) https://m.edsoo.ru/ff0d4290
Bosagyx — cmech razos. Cocras
bubmmoreka [{OK
21 Bo3ayxa. Kucnopon — snemMeHT u HOABPb
https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnyecKkrue 1 XUMUIECKHE
2 CBOMCTBA KUCJIOPOia (peaKIuu 6 bubnuotexa [JOK
HOABPb
okucneHus, ropenue). [lonstue 06 P https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOslI MoTy4eHusT KUCIIOPOia B
23 1abopaTopUH U MPOMBILITIEHHOCTH ekabpb Bu6amorera [IOK
PaTOPHIT H TIP ' ACKADP https://m.edsoo.ru/f0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt XuMHIecKou
peaKuu, MOHITHE O bubnuoreka [IOK
24 AeKabpb
TEPMOXUMUUYECKOM YPABHEHUMU, https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUUECKHUX PEaKIIHIX
TommBo (HedTh, yroiab U METaH).
bu6mmoreka [JOK
25 3arpsi3HEeHHE BO3IyXa, CIIOCOOBI €ro AeKkabpb
https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAILlCHUS
[IpakTuueckas padora Ne 3 mo Teme
bubmuoreka [JOK
26 «[lonydyenue u cobupanue feKabpb
. https://m.edsoo.ru/ff0d4ae2
KHCIJIOPO/1a, U3YYEHHE €r0 CBOMCTBY»
Bonopon — aneMeHT u npocroe bubnmoreka [JOK
27 HOPOL P AeKabpb 1

BemecTBo. HaxoxxaeHue B npupoac

https://m.edsoo.ru/ff0d4dd0




dusznueckue 1 XUMHUYECKUE

28 CBOMCTBA BojiopoJia. [Tpumenenue eKabpb bubmorexa HOK
Aoposa. 1 ASKADP https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
b K
29 IToraTre o KUCIOTax U COJISAX Aekabpb nommorexa O
https://m.edsoo.ru/ff0d50d2
CniocoOFbl MoTydeHHs BOJIOPO/Ia B b K
30 ya 0pon nexabps nbnuoteka 11O
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padorta Ne 4 o Teme
bubmmoreka [{OK
31 «[lonydyenue u cobupanue AHBapPb
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yUEHUE €r0 CBOMCTBY
1 MousipHbiit 00BEM razoB. 3aKOH bubnuoreka [IOK
AHBapb
ABorapo P https:/m.edsoo.ru/ff0d542¢
Brruucnenus o6b€Ma, KoamvecTBa
33 BEIIECTBA ra3a Mo €ro U3BECTHOM AHBapb bubmorexa OK
B MY P https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIH 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
bu6mmoreka [JOK
34 YPaBHEHUIO PEAKIIUM HA OCHOBE AHBapb
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHUH Tra30B
DOu3n4eCKre U XUMUYECKHE bubnuoreka [JOK
35 5 AHBapb
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubnunoreka [JOK
AHBapb
UHJUKATOPAX P https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
Hacplennbie 1 HeHACHIIIEHHbBIE bubmuoreka [JOK
37 despanb

pacTtBopbl. MaccoBast 10J1s1 BELIECTBA
B pacTBOpe

https://m.edsoo.ru/ff0d5b40




[Ipaktuyeckas padora Ne 5 o teme
«IIpuroroBneHue pacTBOpPOB ¢

bu6mmoreka [IOK

38 . N & . ¢despanb
OIpeaeIEHHON MacCOBOM J10JIEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtposneHas padota Ne2 mo teme o bubmmoreka [IOK
eBpasb
«Kucnmopoa. Bonopoa. Boma» P https://m.edsoo.ru/ff0d6342
Oxkcunpl: cocTaB, Kiaccudukanus, bubmmoreka [{OK
40 despanb
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenne n XuMHUYECKHE CBOMCTBA
bu6moreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U ¢deBpanb
https://m.edsoo.ru/ff0d664e
amM(OTEepHBIX OKCHJIOB
OCHOBaHHUSA: COCTaB, bu6moreka [IOK
42 ¢deBpanb
Kiaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
[Tomydyenne u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
43 . deBpanb
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
44 deBpanb
HOMEHKIIATypa https://m.edsoo.ru/ffOdfee2
45 [Tosnydyenne u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
mapT
KHCTIOT P https://m.edsoo.ru/ffOdfee?
Conu (cpenHue): HOMEHKIIATYpa,
(cp ) P bubmuoreka [JOK
46 CHOCOOBI OMYYCHHS, XUMUYECKHE mapT
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTueckas pabota Ne 6.
Pemrenne skcnepuMeHTAIbHBIX bubnmoreka [JOK
47 mapT

3aaay 1o TCMcC «OCHOBHBIE KJIACChI
HCOPraHN4YCCKUX COCIUHEHUI

https://m.edsoo.ru/00ad9b7c




['enernueckas CBsA3b MEXKIY

48 KJaccaMi HEOpraHUYEeCKUX MapT bubnmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHHI
49 O06o001IeHre U CHCTeMAaTH3 AN bubmmoreka [JOK
o MapT
3HAHUH P https://m.edsoo.ru/00ad9cb2
KonTponsnas pabora Ne3 no teme
" bubnuorexa [JOK
50 OcCHOBHBIE KJIACCHI mapT
o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHEHUI
[TepBbie TOTBITKY KJIacCUpUKAITIT
bu6moreka [IOK
51 XUMHUYECKUX 3JIEMEHTOB. IloHsATHE O anpenb
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 [Tepuonnueckas cucrema bubnuoreka [IOK
anpenb
XUMHUYecKuX djaeMeHToB 1. 1. P https://m.edsoo.ru/00ada52c
Meuneneena
53 Ilepuoapl, rpymmbl, TOATPYIIIIBI anpenb bubmorera [IOK
PHOABL, TPYITBL, HOATPYIL P https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
anpenb
anep. M30Tomsi P https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bubmuoreka [JOK
55 aToMOB 3JieMeHTOB [lepuoanueckoit anpenb
https://m.edsoo.ru/00ada6bbc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTUKa XMMUYECKOTO
3JIEMEHTA M0 €T0 MOJIOKEHUIO B bubmuoreka [JOK
56 anpesnb

ITepnoanueckoii cucreme /1. M.
MeHpeneeBa

https://m.edsoo.ru/00ada824




3nauenue Ilepuoanueckoro 3akoHa
JUISL pa3BUTHS HAYKU U IIPAKTUKH. [I.

bu6mmoreka [IOK

>7 N. MenaeneeB — y4€HbIH, Me1aror anpenb https://m.edsoo.ru/00ada96e
Y TpaKJaHUH
53 DNEeKTPOOTPULIATEEHOCTh ATOMOB anpent bubnuorexa [JOK
XUMHWYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xuMu4eckasi CBA3b Mmai bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHast XuMu4eckas wait bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHast wait bubnuorexa [JOK
XUMHWYECKAS CBS3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCITICHUS Mmai Bubnmorera [IOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE wait bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTEIN U BOCCTAaHOBUTEIN Mait bubmorera [OK
https://m.edsoo.ru/00adb076
KontponbHas padorta Ned4 o teme
65 «CTtpoeHne aToma. XuUMHYECKast Mai bubmotera [JOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBHblit ypok. O0oO1IEHNE U wait bubnuorexa LIOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IeHNE U wait bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PesepBHrlit ypok. O6001IeHNE 1 Mait bubnuoreka [JOK




cUCTeEMAaTU3alus 3HaHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcbl
[lepnoanyeckuil 3aK0H.
[Iepnoanueckas cucrema bubnuorexa [JOK
1 1 CeHTA6pb
XUMHUYECKUX 3nemMeHToB /1. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubnuotexa [JOK
2 CBOMCTB XUMHUYECKHX DJICMCHTOB 1 CeHTAbpb
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOA0B
Knaccudukarnus 1 HOMeHKIaTypa bubnuorexa [JOK
3 1 CeHTAbpbL
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeckoil CBI3U U THIEI bubmoreka [IOK
4 . 1 CeHTABPL
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
«IToBTOpEHue u yriayoiaeHue
5 . p yrLy 1 1 CeHTAbpb
3HAHUM OCHOBHBIX Pa3/IelIOB Kypca
8 Kiacca»
Knaccudukanus XuMmuaeckux
. bubmuoreka [JOK
6 peaKIuii Mo pa3IuYHbIM 1 CeHTAbpb
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHsATHE O TOMOTC€HHBIX 1 CeHTabpb Eubmiorexa OK
p ) P https://m.edsoo.ru/00adbe9a
Y TE€TEPOreHHBIX PEaKIUIX




TloHAaTHE O XUMHUYECKOM
paBHOBecHU. DaKTOPBI, BIUSIOLINE

bu6mmoreka [{OK

8 Ha CKOPOCTh XUMHUYECKOH peaKInu CeHTABpPL
p peaidl P https://m.edsoo.ru/00adc28c
U TIOJIOKEHHE XUMUIECKOTO
paBHOBECHs
OKuCIUTEITHHO- bubmmoreka [{OK
9 OKTABPb
BOCCTAHOBUTEIIbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus 2MEKTPONUTHUECKON
bubmmoreka [{OK
10 qucconmanuy. CHIbHEIC U ClIa0bIe OKTABPb
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuotexa [JOK
11 HoHHbIE ypaBHEHHUS peaKIuil OKTABpPbL
https://m.edsoo.ru/00add448
XUMHUYEeCKHEe CBOMCTBA KHCIIOT B
OCHOBAHHI B CBETE bubnuorexa [JOK
12 . OKTA6pPb
MpEeACTaBICHUI 00 https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOIUALINKT
XUMHYECKHE CBOMCTBA COJIEH B
. bu6mmoreka [JOK
13 CBETE MPEACTABICHUI 00 OKTA6pPb
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOIUALINKT
. bubnuoreka IHOK
14 [TonsiTue o ruapoIn3e coiei oKTA6pb 1
https://m.edsoo.ru/00add9d4
O06o0011IeHre U cucTeMaTU3aIus bubmuoreka [JOK
15 B oKTA6pb
3HAHUU https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Pemenne 3xcriepuMeHTaIbHBIX OKTABpb bubmorexa [IOK
p P https://m.edsoo.ru/00addbfa
3a71a9»
17 KonTtposnpHas padota Ne2 o teme HoABpPb bubnuoreka [IOK




«INEKTPOIUTUYECKAS
IMCCOIUAITHA. XUMHUUECKHE
peaKIiK B paCTBOPAX»

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

OOmast xapakTepuCcTUKa

. bubnuotexa [JOK
18 rajgoreHoB. XUMHUYECKHE CBOMCTBA HOA6pb
https://m.edsoo.ru/00addfe2
Ha IpuMepe Xjaopa
Xnoposojopoa. CossiHast KUCIIOTa,
. bubnuorexa [JOK
19 XUMUYECKHE CBOWCTBA, HOABPb
https://m.edsoo.ru/00ade104
MOJTy4eHHUE, TPUMEHEHUE
[IpakTiueckas padora Ne 2 o
. bubnuotexa [JOK
20 teme «llomydyenue cosssHOM HOABPb
. . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE €€ CBONCTBY
Beruucnenus mo ypaBHeHHUSIM
21 XUMUYECKUX PEAKIUH, €CIIN OJIUH HOABPb bubamorera LHOK
pealiIHH, A P https://m.edsoo.ru/00ade488
U3 pEareHToB JIaH B U30bITKE
” OO6mras xapakTepucTuKa 6 bubnuoreka [IOK
HOABPb
aneMeHTOB VIA-rpymibl P https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIUpUKALUN
cepnl. Haxoxaenue cepsol u € bubnuorexa [JOK
23 . AeKabpb
COEJUHEHUH B IIPUPOLE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPbI
CepoBoaopo, CTpOEHHUE,
P P P bubmuoreka [JOK
24 (bU3UYECKUE U XUMHUYECKUE fAekabpb
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHas KUCIOTA,
p p bu6mmoreka [JOK
25 ¢bu3nyeckrue 1 XUMHUYECKHUE feKabpb

CBOI’ICTB&, MMPUMCHCHUC

https://m.edsoo.ru/00adea28




XUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE IIPOMBIILIIEHHOTO CII0Co0a
ITOJIY4EHUS] CEPHOU KUCIIOTHI.

bu6mmoreka [{OK

26 Aekabpb
XHAMHMYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroLIEn CpeJIbl
COCTMHEHUSIMU CEPBI
Brraucienne MacCoBOM JOIH bu6mmoreka [{OK
27 AeKabpb
BBIX0/1a IPOAYKTA peaKU https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTuKa
aneMeHTOB VA-rpynmsl. A30T,
bu6moreka [IOK
28 paclpoCcTpaHeHue B IPUPOJIE, AeKabpb
https://m.edsoo.ru/00adeeab
(bu3UYeCKUe U XUMHUYECKUE
CBOICTBa
AMMuak, ero pusudeckue u
. bu6moreka [IOK
29 XUMHWYECKHE CBOVICTBA, MTOTyUYECHUE AeKabpb
https://m.edsoo.ru/00adf004
Y PUMEHEHHE
[Ipaktruueckas padota Ne 3 o
bu6mmoreka [JOK
30 teme «llonyyenue ammuaka, AeKabpb
. https://m.edsoo.ru/00adf180
HU3yYEHHE €ro CBOMCTBY
31 A3oTHas KucaoTa, e€ pusndeckue bubnuorexa [JOK
. AHBapb
U XUMUYECKUE CBOMCTBA P https://m.edsoo.ru/00adf306
Hcnosb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaueCTBE
MUHEPAJIbHBIX YIOOPEHUIA. bubnunoreka [JOK
32 AHBapb

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl
COCTMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518




docdop. Okeun dpocdopa (V) u
dbocdopHas kucinora, GU3NIECKIEC

bu6mmoreka [IOK

33 . AHBapPb
U XUMHAYECKHE CBOUCTBA, https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Hcnonb3oBanue pocdaTos B
Ka4eCTBE MUHEPAIBHBIX bubnuorexa [JOK
34 N AHBapPb
yaoOpeHuit. 3arpsi3HeHNE https://m.edsoo.ru/00adfc20
MPUPOIHOH cpenbl hocdaTamu
VYraepon, pacnpocTpaHeHHE B
POZ, Pacpostp Bu6morexa 1[OK
35 npupo/ie, GU3NIecKue u AHBapb
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaeposaa, ux pusndeckue
1 XUMHUYECKHUE CBOMCTBA.
bu6moreka [IOK
36 DKOJIOTHYECKHE TPOOIJIEMBI, AHBapb
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yriepoja
(Iv)
N bu6mmoreka [JOK
37 VronpHas KHCI0Ta U €€ COn despanb 1
https://m.edsoo.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o
teme "[lonydenue yriekucioro bubnuoreka [JOK
38 deBspanb
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
bubmuoreka [JOK
39 OpPraHUYECKHUX BEIIECTBAX KaK O deBspanb
https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX yriepo/ia
N bu6mmoreka [JOK
40 KpemHuuii u ero coennHeHus despanb 5

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




[Tpaktuyeckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

41 N ¢despanb
3aj1a4 1o teme «BaxHeime https://m.edsoo.ru/00ae0bf2
HEMETaJUThl K KX COCTUHCHUS
KonTtposneHas padota Ne3 mo teme
. bubnuotexa [JOK
42 «BaxaeHmnine HeMeTaJlIbl i UX despanb
https://m.edsoo.ru/00ae0el8
COCTMHCHUSY
OO01as XxapakTepucTUKa
XUMHYECKHX DJIIEMEHTOB —
MeTaJII0B. MeTajruecKkas CBs3b U bu6moreka [IOK
43 despanb
MeTaJlJInYeCcKast KpUCTalIndecKast https://m.edsoo.ru/00ae103e
pemérka. @u3n4YecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.
. bu6moreka [IOK
44 DJIEKTPOXUMUYECKUI P despanb
. https://m.edsoo.ru/00ael 156
HanpsHKEHUM METaIoB
OO6mmme crnocoOb! MOTYICHUS
MetaiuioB. CriiaBbl. Berunciienus
bu6mmoreka [JOK
45 110 YPaBHEHUSIM XUMHUYECKUX MapT
. https://m.edsoo.ru/00ael 156
peaKIuid, €CJIM OJIMH U3 PEarcHTOB
COJEPKUT IPUMECH
bubmuoreka [JOK
46 [TonsiTue 0 KOPPO3UK METAILIIOB MapT
https://m.edsoo.ru/00ael278
bubmuoreka [JOK
47 [Ilenouynble MeTaIBI MmapT 1
https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ TUAPOKCU/IBI HATPUSA U bubnmoreka [JOK
MmapT

Kalaus

https://m.edsoo.ru/00ae14b2




49 [llenouno3eMenbHBIC METAJLIBI — bubnuoreka [IOK
MapT
KaJIBIIMA 1 Maroui P https://m.edsoo.ru/00ael5e8
. bubnuotexa [JOK
50 Baxxneimme coeTUHSHUS KaJIbITHS mapT
https://m.edsoo.ru/00ael5e8
O0001enre U CHCTEMATU3ALUS
51 B anpenb
3HAHUHI
JKEcTKOCTh BOJIBI M CITIOCOOBI €& bu6mmoreka [{OK
52 anpenb
YCTpPaHEHUS https://m.edsoo.ru/00ael1886
IIpakTryeckast padota Ne 6 o
53 TepMe "}KéCTKocI")rB BOJBI U METOJIBI anpesnb bubmorexa HOK
. " a 8 P https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
bu6moreka [IOK
54 AnroMuHAH
anpen https://m.edsoo.ru/00aelc64
55 AmMmdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
anpesnb
TUAPOKCHUIA P https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso anpenb nommorexa I
https://m.edsoo.ru/00ael1d86
OKcubl, THAPOKCUABI U COTTU bubnuoreka [JOK
57 anpenb
xene3a (II) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
O00011IeHNE U CUCTEMATH3ALIUSI
58 B anpenb
3HAHUU
[IpakTiueckas paborta Ne 7.
59 Pemienue skcriepruMeHTaIbHBIX . bu6mmoreka [JOK
Ma
3a7a4 1o Teme «BakHelmnne https://m.edsoo.ru/00ae3de8
METAJIJIBl U UX COSTUHEHU
60 Brrunciienus 1o ypaBHEHUSIM Mait bubnuoreka [JOK




XUMHUUYECKUX PEAKLIUH, €CIU OJUH
W3 pEeareHTOB JaH B U30BITKE WIH

COAEPKUT IpUMeCH. Beruucnenus
MAacCOBOM J0JIA BBIXOJIA ITPOAYKTA
peakuuu

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

61

O000IIIEHNE U CUCTEMATHA3 AL

. 1 Maii
3HaAHUHN
KontponbHas padota Ned4 o teme
62 «BaxxHeue MeTaibl 1 UX 1 Mak
COCTMHCHUS
63 BemectBa u maTepuainsl B 1 ait bubnuotexa [JOK
MOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE | waii bubnuoreka [IOK
OKpYKarolEen CpeJibl https://m.edsoo.ru/00ae4270
65 Posib xumMuu B pemiennn | waii bubnuoreka [IOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001eHNE 1 1 wait bubnuoreka [JOK
cHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O6001eHNE 1 | wait bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IeHNE U | wait bubnuorexa LIOK
cucTeEMaTH3alys 3HAaHUH 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

Xumusa. 8 Knacc: yueb. ana obuieobpasosarteibHbix yupexaeHunin / 0.C. FlabpuensH. - 3-e nsa,,
ctpeoTun. - M.: poda, 2022. - 286 c.
Xumusa. Knacc: yueb. a1a obuieobpasosartesibHbiX yupexaeHunn / 0.C. FlabpuensH. - 3-e nsa,,

ctpeoTun. - M.: poda, 2022. - 288 c.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. Fabpuensn O. C., BockobolHuKkosa H. M., Awykosa A. B. HacTonbHaa KHUra yuntens. Xumms. 8
Kn.: MeToandyeckoe nocobue. - M.: ipoda, 2021.

2. Fabpuensn O. C., Awykosa A. B. TeTpaab 417 1ab0OPaTOPHbIX OMNbITOB M NPAKTUYECKUX paboT. 8
KA. K yuebHuKy O. C. NabpuensHa «Xumuma. 8 knacer». M.: Opoda, 2022.

3. FabpuensH, 0. C. Metoandeckoe nocobue K yuebHuky O. C. FabpuenaHa «Xumuar. 8 knacc / O.
C. labpuensH. — M. : jpoda, 2021. — 109.

4. FabpwuensH, O. C. MeToanyeckoe nocobue K yuebHury O. C. FabpuensHa «Xummar. 9 knacc / O.
C. labpuensH. — M. : fipoda, 2021. — 108.

5. Xumusa : TexHosornyeckue KapTbl K yuebHuRy O. C. FabpuenaHa «Xumus. 8 Knaccy :
meToauyeckoe nocobue / /1. U. AcaHosa. — M. : ipoda, 2020

6. Xmua : TexHoIornyeckune KapTtbl K yuebHuKy O. C. FabpuensHa «Xmmus. 9 Knacc» :
meToauyeckoe nocobue / /1. U. AcaHosa. — M. : ipoda, 2018

7. Xumus. 8 Kn.: KOHTPOAbHbIE U NPOBepoUHble paboTbl K yuebHUuKy O. C. FabpuenaHa «Xumus. 8» /

O. C. TabpuensH, M. H. bepeskuH, A. A. Ywakosa n ap. - M.: ipoda, 2022. gaHHble

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



http://www.chemnet.ru Fa3eTta «XMMUA» U CaUT ANA yUUTENA «A MAY Ha YPOK XUMUU»
http://him.1september.ru EanHas konnexkuusa LOP: MpeameTHaa Konnekuma « Xmummuay»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuHble SKCMEPUMEHTbI: XMMUA.
Konnekuwnsa Poccuitickoro obuieobpasoBatenbHOro noprana

http://experiment.edu.ru AIXUMMUK: caint N1.H0. Annkbeposoit

http://www alhimik.ru Bcepoccuitckaa onmmnmnana WKOAbHUKOB NO XMMUM
http://chem.rusolymp.ru OpraHuyecKkas XMMUA: SNEKTPOHHbIN y4ebHUK ANA CpeaHeN LLKObI
http://www.chemistry.ssu.samara.ru OCHOBbl XMMWM: SNEKTPOHHbIN y4ebHMK

http://www hemi.nsu.ru OTKpbITbIN KoAneax: Xumus

http://www.chemistry.ru [JucTaHUMOHHAA 0IMMNMALA NO XMMUKN: TENEKOMMYHUKALLMOHHbI

obpasoBaTesibHbIM NPOEKT
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